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®denepanpHas pabodas mporpaMma 1Mo ydeOHOMY mnpeameTy «Maremarukay
(6a3oBBIN ypoBeHb) (TpeaMeTHass o6macTh «Maremaruka U wHpOpMaTuka») (manee
COOTBETCTBEHHO — TIporpaMma IO MaTeMaTWKe, MaTreMaThka) BKJIFOYaeT
MOSICHUTEIIBHYIO  3alHCKy, COJEpKaHWe OOyYeHHs, IUIAaHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS TIPOTPAMMBI IT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AITNCKA

®denepanpHas pabodas mporpaMma MO MaTeMaTWKe Il OOy4alomuxcsl ¢
3a/Iep>KKOM mcuxudeckoro pasputus (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 0OIIEro
oOpa3oBaHUsl MOJTOTOBJIEHa Ha OCHOBe DeAepaibHOr0 TroOCYAapCTBEHHOIO
o0pa3oBarelbHOTO  CTaHjapTa OCHOBHOro obmiero oOpazoBanus (IIpuxas
Munnpocgemenuss Poccun ot 31.05.2021 . No 287) (mamee — DPI'OC OO0OO),
®denepanbHOM aganTHPOBAHHON 00pa30BATEIBLHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusi JyIsi OOy4YarOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS
(ITpuka3z Munnpocgenienus Poccuu ot 24 Hos0ps 2022 1. Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS MO YYEOHOMY MPEIMETY
«Maremaruka», @enepaibHON IPOrpaMMbl BOCIHUTAHUSA, C YUETOM PACIPEAECIEHHBIX
Mo KjaccaM TpOBEpsSEeMbIX TpeboBaHUN K pesyiabraram ocBoeHus DenepaibHOU
aJIanTUPOBAHHON 00pa30BaTENHHONW MPOrpPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS
JUisi 00ydaroImuXxcsl ¢ 3aJCPKKOM TICUXHYECKOTO pas3BuTHs. B paboueil mporpamme
YYTEHBI UJICH U TOJIOKeHUsT KoHIenuu pa3BuTHS MaTeMaTHIeCcKoro oOpa3oBaHus B
Poccuiickoin denepanumn.

Oo01mast xapakrepucTuka y4e0Horo npeamera «MareMaTuka

VYuebubiii mpeamer «MareMaTtuka» BXOAUT B MPEIMETHYHO 00J1acTh
«MaremaTtka U uH@OpMmaTHka». OH CHOCOOCTBYET Pa3BUTHIO BBIUMCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHMS I10JIb30BAThHCS
AITOPUTMAaMHM, a TaKKe NPUOOPETECHUIO MPAKTUYECKHUX HABBIKOB, HEOOXOJUMBIX B
MOBCEAHEBHON ku3HM oOywatonuxcsi ¢ 3[IP. VY4eOHplli mnpemMer pa3BUBaET
MBIIJIEHUE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIbHYI) TI'PaMOTHOCTb,
YMEHUS ~ BOCHPUHMMAarb U KPUTUYECKH  aHAJIM3UPOBaTh  MH(POPMALHUIO,
MPEICTABICHHYIO B PAa3IMYHBIX (OpMaX.

OOyueHne mMareMaTuke Ja€T BO3MOXKHOCTb pa3BUBaTh y oOydarouiuxcs ¢ 3I1P
TOYHYIO, PALlMOHAJIBHYI0 W HUH()OpPMATHBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOJXOMSIINE S3bIKOBbIC, CUMBOJIMYECKHUE, IPaPUUECKUE CPENCTBA JJI BbIPAKEHUS
CYKJIEHUI 1 HAIJISIAHOTO UX MPEACTABICHHUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIsieTCS OO0Ilee 3HAKOMCTBO C METOJAaMHU TO3HAHUA JEHCTBUTEIBHOCTH,
IIPEICTABIEHNE O IPEIMETE U METOAAX MAaTEMATUKHU, UX OTIIMYUNA OT METOJOB APYTHX
€CTECTBEHHBIX U T'yMAaHUTApPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHUS MaTeMaTHK!
JUISL pEIEHUs] HAayYHbIX W MPUKIAAHBIX 3a1ad. TakuM o0pa3oM, MareMaTH4eCcKoe
oOpa3oBaHME BHOCUT CBOM BKJIaJ B ((OPMHpPOBAaHUE OOLIEH KyIbTYPbl YEIOBEKA.



W3yuenne MareMaTUKU TaKXKe CIOCOOCTBYET ASCTETUYECKOMY BOCHUTAHHUIO
YeJIOBEKA, MOHMMAHHUIO KpacoTbl W H3SIIECTBA MaTEMaTHYECKUX PACCYKICHHH,
BOCITPUSITUIO TEOMETPUUYECKHX (DOPM, YCBOEHUIO UJIEU CUMMETPHUHU.

[IporpamMmma oTpaxaer cojepkanve oOydeHusi npeamery «MaremaTukay ¢
Y4ETOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuaroutuxcs ¢ 3I11P. OBnanenue
y4eOHBbIM IpeaMeToM «MaremaThkay MpeACcTaBiIseT ONPEAENICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3[IP. YV oOyuaromuxcs ¢ 3[IP Hanbonee BbIpaxke€Hbl OTCTaBaHUS B
Pa3BUTUHU CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TMOATOMY aOCTpakTHbIE H
OTBJICUCHHBIE KATETOPUU UM TPYAHOIOCTYIHBI. B TOXE BpeMms Mpu CHenuaJibHOM
oOyueHuu oOydyaromuecs MOTYT BBINOJHATh 3aJaHusl 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HA AHAJIOTMYHOE 33JIaHUE
YCBOEGHHOTO crnocoba perieHus. CHIDKEHHUE Pa3BUTUSL MBICIUTENbHBIX ONEpaluid U
3aMEUICHHOE CTAHOBJICHHUE JIOTMYECKUX JEUCTBUM IPUBOIAT K HEIOCTATOYHOU
OCMBICIIEHHOCTH COBEPIIAEMbIX Y4eOHBIX ACUCTBUNA. Y 0O0YyYaromMxcsi 3aTpyIHEHbI
CUETHBIEC BBIUMCIIEHUS, MPOU3BOJUMBIE B yMe. B NHCbMEHHBIX BBIYMCIEHUSX OHHU
MOTYT MNpPONYCKaTh OJMH M3 MPOMEKYTOUYHBIX IIaroB. Ilpu pabore ¢ yuciIOBBIMU
BBIPAKEHUSIMHM, BBIYMCIICHUEM WX 3HAYEHUS MOTYT HE YJIEpKMBaTh MpPaBHIIbHBIN
nopsanok aevctuid. [lpu ynpomieHuu, npeodpa3oBaHUM BBIPAXKEHUN ydaluecs ¢
3IIP He MOTYyT CaMOCTOATENBHO MPHUHATH PEIIEHHE O MOCIEA0BAaTEIbHOCTH
BBITIOJTHEHUSA J1eUCTBUNA. KOHKPETHOCTh MBINUIEHUS OCJOXKHSET YCBOCHHSI HaBbIKA
pelleHNs] YpaBHEHUW, HEPAaBEHCTB, CHCTEMbI YypaBHeHuUW. WM ManomocTtymHo
COBepIlIeHNE 0OPATUMBIX OTIEPALIHA.

Huskuii  ypoBeHb pa3BUTHUS  JIOTMYECKUX  OlEpalMd, HEAOCTATOYHAas
O00OOIIEHHOCTh MBILIUICHUS 3aTPyAHAIOT u3yueHHe TeMmbl «DyHKUIuu»: Mpu
onpeaeneHN (QYHKIHMOHAIBHOW 3aBUCHUMOCTH, IpU ONHCAHUM TpaduuecKkoi
CUTYaIlH, UCIIOJIB3YSl T€OMETPUUECKHM, anredpandeckuii, (yHKIIMOHATbHBINA S3bIKH.
Hepenko yuammecs He BUIAT pa3sHHUIBI MEXIY OONACThIO OmpeneneHus QyHKIUUA U
00J1aCThIO 3HAYEHU.

Pemenue 3agau conpspkeHO € TPYAHOCTAMHM O(OPMIICHHSI KpAaTKOW 3arucw,
MIPOBEJICHUSI aHAJIM3a YCIOBUS 3aJ]a4l, BbIJICJICHUS cyliecTBeHHOro. O0yyarommuecs ¢
3IIP 3aTpyaHsIOTCS clienaTh YMO3AKJIIOYEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpaAlMOHAIbHBIE CHOCOOBI  PEIICHUs, HWHOTJa OrPaHUYUBAIOTCS
MaHHUIYJALUSAMHA C YUCTAMHU.

[Ipu wu3yueHuMM reomeTpuyeckoro wmarepuana ooOyvaromuecs c¢  3IIP
CTAIKUBAIOTCSI €  TPYAHOCTBIO  JI€JaThb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
IIOCJIEI0OBATENbHBIE PACCYKICHUs. HenpouHble 3HaHUs OCHOBHBIX TEOPEM IT'€OMETPUU
OPUBOJUT K OLIMOKaM B pPELICHUHM TreoMeTpuyeckux 3anad. OOydarommuecs MOTyT
OJIMEHUTH (POPMYITy, HETIPABUIBLHO MPUMEHUTH TeopeMmy. K ceppe3HbIM ommnbkaM B
pelmeHnr  3aJad  NPUBOJAT  HEAOCTATOYHO  Pa3BUTHIE  NPOCTPAHCTBEHHBIE
peAcTaBiIeHus. M CIOKHO BBIIOJHUTH YEPTEXK K YCIOBHUIO, B IMCBMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

To4yHOCTh 3aIOMUHAHUS M BOCIPOU3BEIACHUSI YUYEOHOr0 Marepuana CHUKEHBI
N0 TMPUYMHE CIA00CTH MHECTUYECKOW JAESTENbHOCTU, CYKEHHUS 00beMa MaMsTH.
Oo6yuaromumes ¢ 3IIP TpeOyercsi OGosibllie BpeMEHM Ha 3aKpeIyieHWe Marepualna,
aKTyaJau3alus 3HaHUW 110 OTIOPE MPU BOCIIPOU3BEICHUH.



Jlns  mpeojosieHuss  TpyOHOCTEH B M3YYeHHMM Y4YeOHOro  ImpeaMera
«Maremarukay HeoOX0IMMa aianTtanus o0beMa U XapakTepa yueOHOro MaTepraia K
MO3HaBaTeNbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Cnenyer yueOnblii mMatepuan
MPENOJHOCUTh HEOOJIBIIMMHU MOPLUUSMH, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBATH
CocoObl  aJanTallMd  TPYAHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaThb Kak
O3HAKOMUTEJIBHBIE; UCKJTIOYaTh OTJICIbHBIC TPYJHBIE JI0Ka3aTeIbCTBA;
TEOPETUYECKU MaTepual PEKOMEHAYETCS H3ydaTb B MPOLECCE MPAKTHUYECKOU
NEeSATENBHOCTH MO pelieHuio 3agady. OpraHu4eckoe €AMHCTBO MPAKTHUYECKOW U
YMCTBEHHON JI€ITEIbHOCTH YYallUXCd Ha YypOKax MaTeMaTUKHU CIIOCOOCTBYIOT
IMPOYHOMY U CO3HATEIIbHOMY YCBOCHHIO Oa3MCHBIX MATeMAaTHYECKUX 3HAHUM U
YMEHUH.

Hean u 3ana4n u3yuenus yue0OHoro npeamera «MaremaTuka

[TpuoputeTHbIMU LIETIMU O0yUEHHUS MaTeMaTUKe B 5—9 Kiaccax sBISIFOTCS:

" (opmMHpOBaHHE LEHTPAJIbHBIX MAaTEMAaTHUYECKUX MOHATUH (UHMCIIO, BEJIMYHMHA,
reomeTpudeckas  (urypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00eCneunBaloMX MPEEMCTBEHHOCTh W IEPCHEKTUBHOCTh MAaTEMAaTHUYECKOTO
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noaseAeHue oOyvarouuxcs ¢ 3[IP Ha poctymHOM i HHMX YpPOBHE K
OCO3HAHHMIO B3aMMOCBSI3M MAaTE€MaTUKU M OKPYKAKOUIEr0 MHUpa, MOHMMaHUE
MaTeMaTUKHU KaK 4acTu OOIIel KyJabTyphl YEIOBEYECTBA;

" pa3BUTHE MHTEUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaromMxcs C
3I1P, no3HaBaTenbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUUHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMAaTUKH;

* (GopmupoBaHHe (QYHKIMOHAIBHON MaTeMaTHYeCKOM TI'paMOTHOCTU: YMEHHS
pacro3HaBaTh  MPOSIBJICHUS  MAaTEMaTUYECKUX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pEalbHbIX JKU3HEHHBIX CHUTYyallUsIX W TPU H3YUYECHHUH
JPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dopMynupoBaTh HUX Ha S3bIKE MaTEeMaTUKU M CO3/1aBaTh MaTeMaTHYeCKHUe
MOJZIENIA, TPUMEHATb OCBOCHHBIM MAaT€MAaTHMYECKHM ammapar i pPeIieHus
[IPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPHPETUpPOBaTb M  OLICHUBAThH
IIOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHue 3Tux Leei 00ecreuynBaeTcs peueHueM CIeIyIoIuX 3a1a4:

* ¢opmupoBarh y oOyuvatomuxcsi ¢ 3[IP HaBblkM YyuyeOHO-TIO3HABATEIBHOM
NEeSATENbHOCTH: IUIAHUPOBaHWE pa0OThI, IMOUCK pAaIlMOHAIBHBIX IyTEH ee
BBITTOJIHEHUS, OCYILIECTBIEHUS] CAMOKOHTPOJIS;

" CcHoCcOOCTBOBaTh HWHTEIIEKTYalbHOMY pa3BUTHIO, (OPMHUpPOBATh KauecTBa,
HEOOXOAMMBIE YEJIOBEKY ISl MTOJHOLICHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATUYECKON AESATEIBHOCTH: SICHOCTHM U TOYHOCTH MBICIIH,
WUHTYHILIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEN;

* (GopMHUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYalIUXCAd B paMKax MpPEeAMETHOU
obnactu «Martemaruka 1 UHPOpPMaTHKaY;

" pa3BUBATH MOHATUIHOE MbILUIEHUS oOyyatomuxcs ¢ 3I[1P;



" OCYILECTBIATh KOPPEKLHUIO TTO3HABATENbHBIX MpoleccoB obydatomuxcs ¢ 311P,
HEOOXO/IMMBIX [IJIsI OCBOEHMSI MPOrPaMMHOIO Marepuaja Mo y4eOHOMY
penMery;

" QIpeaycMarpuBaTh BO3MOXKHOCTbH KOMIIEHCAIIMM OOpa30BaTelIbHBIX J1e(PUIIMTOB
B OCBOEHHUU NPEIIIECTBYIONIETO MPOTPAaMMHOI0 Marepuaia y 00ydaroImuxcs C
3I1P 1 HETOCTATKOB B MX MAaTEMAaTUYE€CKOM Pa3BUTHH;

" copMHUpOBaTh YCTOMUYMBBIA HHTEPEC yUAIIMXCS K TPEIAMETY;

" BBIABJIATH M pa3BUBAaTh MaTeMAaTUYECKUE U TBOPUECKUE CITOCOOHOCTH.
OcCHOBHBIE JINHUM COZAEPKaHMS Kypca MaTeMaTuku B 5—9 kmaccax: «YHwucna u

BBIUMCIICHUS», «Auredpa» («Anredpanueckue BbIpAKEHUS», «YpPaBHEHUS U
HepaBeHCTBaY), «Dyukuun», «leomerpus» («leomerpuyeckue GuUrypsl U uX
CBOICTBaY, «3MepeHrne reoMeTpUYeCKUX BETUINHY), «BEpOATHOCTb U CTaTUCTUKAY.
JlaHHbIE TMHUM Pa3BUBAIOTCS MAPAJUIENIbHO, KaX/1asi B COOTBETCTBUM ¢ COOCTBEHHOMN
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JApPYyroil, a B TECHOM KOHTaKTE€ H
B3aumonerictBud. Kpome »3TOro, ux oObeIuHSET JOTHYecKas COCTaBIISIOIIAs,
TPAAUIIMOHHO TpHCyLIash MareéMaTMKEe W MPOHU3BIBAIOIIAs BCE MAaTEMaTHYECKHE
Kypcbl U coaepxkarenbHpie  JuHMH. CdopmynupoBanHoe B DexepanrbHOM
rOCy/IapCTBEHHOM O0pa30BaTE€IbHOM CTAaHAApTE€ OCHOBHOrO OOIIEro oOpa3oBaHMs
TpeOOBaHHE «YMEThb ONEPHUPOBATh IMOHATUAMM: ONpPENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelbCTBO; YMEHHME paclio3HaBaThb MCTHUHHBIE W JIOXKHBIE BbICKA3bIBAHUA,
NPUBOJUTH NPUMEPHl M KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUIAHUS
BBICKa3bIBAHMI» OTHOCUTCS KO BCEM Kypcam, a (POpPMHUPOBAHUE JIOTHUECKUX YMEHUMN
pacmpenensieTcs IO BCeM rojaM oOOy4deHUsT Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ysbraTaM
ocBoeHus: @DenepanbHON paboyelt TPOrpaMMbl, pPACTIPECIEHHBIM IO ToJaM
OoO0y4deHHsI, CTPYKTYpHUPOBAaHO TakuM o00pa3oM, dYTOObI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOMPOCaM OOydaromuecss oOpaliaiich HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTHYEeCKUMHU TMOHATUSAMH M  HaBbIKAMU  OCYILECTBIISLIIOCH
MOCJIEI0OBATENIbHO U NMOCTYIATENbHO, ¢ COOMIOIEHUEM MPUHLINIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJIMCHh B OOMIYIO CUCTEMY MAaT€MaTHYEeCKHUX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOunsst e€, o0pasysi IpOYHbIE MHOXECTBEHHbIE
cBsi3u. OOuIMe 1eny u3ydeHus: yueOHoro npeamera «Maremarukay MpeacTaBlIeHbl B
denepanbHOM paboyeil mporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHusl.

Oco0enHocTH 0TOOpa M AJANTALINM Y4eOHOT0 MaTepraJIa 0 MAaTeMATHKe

OOyuenue yueOHOMY mpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUH
ONITUMAJIBHBIX YCIOBUHN JJII YCBOGHHUS MPOTPaMMHOTO MaTepraja 0O0yJaromuMuUcs C
3I1P. bonbiioe BHUMaHuE yuemnsieTcs oT0opy yueOHOro marepuaia B COOTBETCTBUH C
OPUHLIMIIOM JOCTYIMHOCTU INpPU COXpPaHEHHM oOOIIero 0a30BOr0 YpPOBHS, KOTOPbBIN
JIOJIKEH TI0 COJIEPYKaHHI0 U 00beMy OBITh aIallTUPOBAHHBIM 7151 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHUM C HUX OCOOBIMH 0Opa3oBaTeiabHbIMU HOTpeOHOCTIMHU. Cremyer
oOyieryuTh OBJaaeHue MarepuansoM oOyuaromumucsa ¢ 3[IP mocpeactBom ero
JIETAIBHOTO OOBSICHEHUS C CUCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKHU



B NPUMEHEHUM 3HAHWI, UCIOJb3Ys HPUEMBbl aKTyajdu3aluu (BH3yasibHasi OIopa,
MaMsITKa).

denepanbHas MporpaMMa IperyCMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHUM:
YMEHBIIEHUE 00bEMa TEOPETHUECKUX CBEICHUI, BBIHECEHHE OTIEIbHBIX TEM WIIH
LEJbIX Pa3/IesoB B MaTepUalibl 111 0030pHOr0, 03HAKOMUTEIBHOTO U3YUYEHUSI.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTEIBHOM IUIAHE PEKOMEHIYETCS H3ydaTh CIEAYIOLIUE TEMBbI:
«Pumckass nymepanus», «PaBubie Quryps», «umunap, xonyc, mapy», «Kyo»,
«IIpssmoyronsHbI napaiuienenuneny, «llepemenienue no KOOPAUHATHOW HPSMOI»,
«Monyne uucna», «HuciaoBble NPOMEXyTKH»; «MacmTad» (u3ydaercss B Kypce
«T"eorpadusy); «M300paxkeHune reomeTpuueckux GUryp Ha HETUHOBAHHOUM Oymare ¢
WCIOJIb30BAHUEM  LUPKYJIS, JIMHEWKW, YTOJbHUKA, TpaHCHOpTUpa», «JlnuHa
oKpyx’HOCTH», «Ilmomane kpyra», «llapamnensubie npsMbie», «llepnenauKysipHbIe
npsmeie», «OceBas U LEHTpalbHas CUMMETPUN» (M3y4aeTcsi B Kypce I€OMETpUN);
«beckoHeuHble TMEPUOINYECKHUE AECATUYHbIE ApoOu. JlecaTuuHOE NpUOIMKEHUE
OOBIKHOBEHHOM ApoOn» (M3ydaercst B Kypce anreOpsl).

Crenyer yMEHBIIMTHh KOJIMYECTBO YACOB Ha CIEAYIOIIHME TeMbl: «PemieHue
Joruueckum 3amau», «JiumHa otpeskay, «lllkanb», «PacnpenenuTenbHbld 3aKOH
YMHOXKEHHUS», «3aMuch NpOU3BeIeHNs ¢ OYKBEHHBIMH MHOXKUTEIIMIY, «[locTpoeHue
KOHpUTypaluii u3 4acTed MpsSMOM, OKPYKHOCTH Ha HEJTWHOBAHHOW W KJIETYATOM
oymare», «Jlenurenu u kparaeie. [IpusnHaku nenmumoctny, «HanmGonbimmii oOuui
JIEIUTENb M HauMEHbIlee oOliee KpaTtHoe. J[eaTuMoCcTh CyMMBbI W MPOU3BEIACHU.
«IIpuBenenue apobM K HOBOMY 3HaMeHareno», «Haxokmenue dactu 1enoro u
neiaoro mo ero yactuy. «OKpyIJIeHHe AECSITHYHBIX Apooeit». «Pemenue 3amau
nepebopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHEe OYKBEHHBIX BBIPAKEHUN
[0 YCJIOBHMIO 3ajaum». BpICBOOOAMBIIMECS Yachl MOYKHO MCIOJb30BaTh Ha
NOBTOpPEHKE (B Hayaje U KOHLE Yy4eOHOro rojia), Ha U3ydyeHue Haubosee TPyIHbIX U
3HaYMMBIX TeM: B V KJlacce — Ha pelIeHre YPaBHEHUI, IPUBEICHUE IPpOOU K HOBOMY
3HAMEHATEeII0, YMHOXKEHHE U JIeJIEHUE JAECATUYHBIX Ipo0el, u3MmepeHue yrios; B VI
KJIacC€ — JICUCTBUS C MOJOKUTEIBHBIMU W OTPUUATEIBHBIMU YHWCJIAMH, PEIICHUE
YpaBHEHUH, CIIOKEHHE U BbIUUTAHUE YHCEIl, COJIEPXKAIUX LENIYI0 U IPOOHYIO YacTb,
Ha YMHO>KEHHUE U JIeJIeHHe OOBIKHOBEHHBIX APOOEii.

Aunreopa

B 03HaKOMUTENBHOM IIJJAaHE PEKOMEHIYETCsl H3ydaTb CIEAYIOIIUE TEMBbI:
«ppauronanbusie uncina. JleficTBUTeNnbHbIE Ynciiay, «CpaBHEHUE NEHCTBUTENBHBIX
qucesn, apuMEeTHIECKUE JCUCTBUS C JACHCTBHTEIBHBIMU YHCIaMn», «HaxoxaeHne
NpUOIMKEHHBIX 3HAYCHWA KBaJpaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHHMU TPEThEN U YETBEPTOM CTEIIEHEH Pa3JIOKEHUEM HAa MHOXKUTEIN», « DyHKIUs
y =/x u ee rpadux», «IlorpemHocTs ¥ TOYHOCTh NPUOIIKEHUD», «UeTHble U
HeueTHble GyHKIMNY, «DyHKumsa y=x"», «DyHkusa y= ax’, ee rpadyK U CBOWCTBA.
Ipaduku pyukuii y= ax> + n u y=a(x-m)*, «YpaBHEHHE C AByMs IIEPEMEHHBIMH U
ero rpaduk», «I'paduueckuii  crocod® pemieHUs CHUCTEMbl  YpPaBHEHHI,
«M300paxeHue 4jaeHOB apu(PMETHUUECKOW U MeOMETPUUYECKOW MPOrpeccHil TOuKaMu



Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEHHBIH M SKCIOHEHIUAIBbHBIN pocT. CloXKHbIC
MTPOLICHTBD.

CnenyeT yMEHBIIWTH KOJMYECTBO YacoOB Ha u3ydyeHHE TeM: «DopMymbby,
«JlokazaTenbCTBO TOXKIAECTBY», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMUNY,
«I'paduik TuHEHHOrO ypaBHEHUS C JIBYMsl epeMeHHbIMWY, «I'paduueckoe perieHue
JIMHEWHBIX YPABHEHUW U CHUCTEM JIMHEVHBIX ypaBHEHHI», «CBOMCTBAa KBaAPATUIHOM
GyHKII.

BricBoOOuBIIIMECST Yackl PEKOMEHJYeTCS HCIOJIb30BaTh: JUIS  JIydllen
npopaboTKM Hambojiee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Permienue
cUCTEM ypaBHeHUI», «CoBMECTHbIE JAEHCTBUS ¢ ApoOsmu», «IIpuMeHeHre CBONCTB
apu(PMETUYECKOTO KBaJpaTHOTO KOPHS»; HAa TOBTOPEHUE, pelIeHue 3ajad,
npeoOpa3oBaHue BRIPAKEHUI, a TAK)KE HA 3aKpeIUIeHNE U3YYEHHOTO MaTepuara.

I'eomerpusn

CnemyeT OCHOBHOE BHUMAHUE YJIETUTh MPAKTUYECKOW HANPABICHHOCTH Kypca,
WUCKIIIOYMB W YOPOCTHB HAMOOJIEe CIOXKHBIM [Ji1 BOCHPUSTUS TEOPETHUECKUN
Marepuall. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJIsiAHbIE CpeACTBa OOydeHHus, OOJblIe MPOBOJUTH MPAKTUYECKUX pPaboT cC
y4aluMucs, pemarth 3aj1adi. CTpouTh pelieHre 3a1ad Mpy MOoCTOSHHOM 0OpallieHuu
K HaIJISIAHOCTU — PUCYHKAM U YEPTEKaAM.

O3HaKOMUTENILHO JaTh TeMbl: «TeopeMbl M JOKa3aTelbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOIO», «CyIIEeCTBOBAHHE W  €IWHCTBEHHOCTH
MEPIEHINKYJIIpa K NpsAMoi», «MeToa reoMeTpuyeckux mect», «MeToll yABOEHHUs
Menuanbl», «Teopema daneca u Teopema 0 NPONOPUMOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojbHuka», «VI3MeHeHHe TPUTOHOMETPHYECKMX  (DYHKIMN  mpu
BO3pacTaHuu yria», «Dopmynsl g paauyCOB BIIMCAHHBIX UM ONKMCAHHBIX
OKPYKHOCTEM  NPAaBWIbHBIX  MHOTOYIOJIBHUKOB»,  «YPaBHEHHE  MPIMON»,
«JIBmxenue», «CBolcTBa ABMXKEHUs», «Teopema O MPOU3BEACHUU OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KaCATEIbHOW.

Crenyer yMEHBIINTHh KOJIMYECTBO YACOB HA HM3y4yeHHUE TeM: «CHMMMETpPUYHBIC
¢burypsl. OCHOBHBIE CBOMCTBa OCEBON cUMMeTpumn», «LleHTpaibHasi CUMMETPUS»,
«ITapamnensubiii  mepeHoc», «IloBopor», «IIpeobpasoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJjadyd Ha MOCTPOCHUE C MOMOIIBIO
HUPKYJsl W JIMHEUKW», «JleKapTOBbl KOOpPIWHATBHI HA IUIOCKOCTW», «Pemienne
TpeyroJibHUKOBY, «[logobue durypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEIICHUE 3a/1a4 U TTIOBTOPEHUE.

BeposAITHOCTH U CTATHCTHKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBAET HAMOONBIIHNE CIOXKHOCTH IS
oOyuaromuxcst ¢ 3I1P, cBs3aHHBIE CO CHM)KCHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3YUYEHHE JIOJHKHO CTPOUTHCS Ha 0a30BOM YpPOBHE U
JOCTYITHOM ISl YY€HUKOB Marepuane. OCHOBHOE€ BHHMAHHE CIEAYET YACIUTH
pazaenaM, CBSI3aHHBIMU C TOBTOPEHHUEM MPOMJCHHOTO MaTepuala, YBEJIUYUTH
KOJIMYECTBO YIPAKHEHUNW U 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU NEATEIBbHOCTBHIO
o0y4Jaromumxcs.

Heo6xonuMo miepecMOTpeTh COJIEp)KaHHE TEOPETUYECKOro MmaTrepuana M
XapakTep €ro M3JI0KEHUS: TEOPETUUYECKHM MaTepHall MPENOAHOCUTh B MpoLEcce



pElICHHs 3a/1ad M BBITIOJIHEHMS 3aJIaHUM HATJIATHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJA W 3alIOMHHAHUS CIOXKHBIX (DOPMYJI, PEIICHHS HECTAaHIAPTHHIX,
TPYAOEMKHX 3aaHuil. P Tem cnepyeT u3ydaTh B O3HAKOMHUTEIHLHOM IUIaHE.

®denepanbHas NporpamMma MpEJOCTABIET aBTOpy paboyeill Mmporpammel
CB0O0OJIy B paclpe/iesIcHUH MaTepualia 1o 4eTBepTsM (TpumecTpam). Pacnpenenenue
BPEMEHH Ha M3y4YeHHE TeM B T€UCHHE yU4eOHOTrO rojia CaMOCTOSTENBHO OMPEAeIsIeTCs
00pa3oBaTeNbHONM OpraHu3aIueil 1 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00YJarOIINXCS
¢ 31IP 1 ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTEH.

IlpumepHble BHAbI JesTeJbHOCTH oOydyawmmxcsa ¢ 3IIP, o0ycioBiaeHHbIe
0COOBIMH 00pa3oBaTeJIbHBIMU NMOTPEeOHOCTAMM ) | o0ecreynBaOIIHe
OCMBICJICHHOE€  OCBOCHHE  COJAEepP:KAHHHU oOpa3oBaHus no npeaMery
«MartemMaTHKa»

Conepxxanue BHUJIOB JiedrelibHOCTH oOydaromuxcs ¢ 3IIP ompenensiercsa ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAIMU. [[OMHUMO HMIMPOKO HCIHOIB3YEMBIX B
DOAOII OO0 ob6mux A1t Bcex 00y4aromuxcsi BUJIOB JIEATEIIBHOCTH CJIEAYyET YCUITUTD
BUJIBI JICATEIILHOCTU Crieu(PUUHBIC I JTaHHOW KaTeropuu Jerel, o0ecreurnBarome
OCMBICIICHHOE€ OCBOCHHE COJep)KaHUs OO0pa3oBaHUsl 10 TMPEaMETy: YCUJICHHE
MPEIMETHO-TTPAKTUYECKON JIEATEIBHOCTU C AaKTUBHU3AIME€N CEHCOPHBIX CHUCTEM;
YepeOBaHUE BHUJIOB JCATEIIBHOCTH, 3aJICMCTBYIONIMX PpA3JUYHBICE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MAaTepUalia ¢ ONOPON HA AITOPUTM; IIOLIATOBOCTHY» B U3YUYCHUU
Marepuala; HCIOJb30BaHUE JIOTOJHUTEIBHOM BHU3YaJIbHOW  OMOPHI  (CXEMBI,
ma0JIOHBI, OIOpPHBIC TAONMWIIBI); pPEYEBOM OTYET O TMPOIECcCe M Pe3yibTare
JIeSITEIbHOCTH; BBIMIOJTHEHHUE CIICIUANIbHBIX 3aJaHUN, 00E€CIIEUHNBAIOIIUX KOPPEKIIUIO
peryisaiuu  y4eOHO-TIO3HABATEILHOW JACSITEIIbBHOCTH W KOHTPOJh COOCTBEHHOTO
pe3yJibTara.

denepanbHas TeMaTUUYECKass W TEPMUHOJIOTMYECKAsE JIEKCUKA COOTBETCTBYET
DOAOIT OOO0.

Jns obyuaromuxcs ¢ 3[IP cymiecTBEeHHBIM SIBISIOTCS MPUEMbl pabOThI C
JIEKCUYECKUM MaTepuajoM 1o mpeamery. [IpoBoaurtcs crenuwaibHas padoTa IO
BBEJCHUIO B AKTHBHBIN CJIOBaph OOYyYaIOIMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaemble TEpMHUHBI BBOJATCS Ha TIOJHUCEHCOPHOW OCHOBE, oOs3aTeabHa
BHU3yaJlbHas TOJJIEP)KKA, aITOPUTMBI PA0OTHI C ONMPEICTICHUEM, OITOPHBIC CXEMBI JJIS
aKTyaJn3alud TEPMUHOJIOTHUH.

Mecto yueOHOro npeamera «MareMaTnka» B y4eOHOM IJIaHE

B coorBerctBun ¢ ®enepanbHbIM TOCYJIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOTO 00Iero oOpa3oBaHus y4eOHBIH mpeamer «MaTemaTuka»
BXOIUT B MpeIMeTHyI0 obmacte «Marematnka M uH(OpPMAaTHKa» W SBISETCS
oOs3aTenbHBIM ISl u3ydeHus. B 5-9 knaccax yueOHbI npenMer «MaTtemaTuka»
TPaJMLIMOHHO M3Y4YaeTcs B paMKax CIEAYIOIIMX YYeOHBIX KypcoB: B 5-6 Kimaccax —
Kypca «Maremaruka», B 7-9 kjaccax — KypcoB «AureOpa» (BKIOYas 3JIEMEHTHI



CTaTUCTUKU M Teopuu BepoATHocTe) u «['eomerpusi». Hacrosieil nporpammoit
BBOJMTCS CAMOCTOSITENBbHBIN YUeOHbIN Kypc « BeposTHOCTh M CTaTUCTHKA.

OO11ee Ynciao 4acoB, pEKOMEHAOBAHHBIX JUISl U3YUEHHS] MaTeMAaTUKH (0a30BbIi
YPOBEHb) Ha YPOBHE OCHOBHOT'O 0011ero oopazosanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJento), B 6 kinacce — 170 gacoB (5 4acoB B HeEN0), B 7 Kiacce —
204 4gaca (6 gacoB B Hefen0), B 8 kimacce — 204 gaca (6 4acoB B HeJen0), B 9 Kiacce
— 204 gaca (6 yacoB B HEJIEIIO).

Ilnanupyemblie pe3yJibTaThl 0CBOCHUS y4eOHOro npeamera «Maremaruka
HAa YPOBHE OCHOBHOI'0O 00111€r0 00pa3oBaHusi

W3ydyenne MareMaTMKd Ha YPOBHE OCHOBHOTO 00miero o0Opa3oBaHuUs
HAIpPAaBJICHO Ha JOCTIKeHUue olOyyatomumucs ¢ 3[1P nmuuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MPEaMETA.

JIN4YHOCTHBIE pe3yabTarbl OCBOCHHS NPOrpaMMbl IO  MAaTEMATHUKE
XapaKTEPU3YIOTCA:

NaTPpUOTHYECKOe BOCIIUTAHUE:

MPOSIBICHUEM MHTEpPECA K MPOIUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHUKECHUSAM POCCUUCKUX MATEMATUKOB U POCCUNCKOMN
MaTeMaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKCHUW B JPYTHX HayKax M
MPUKJIAJAHBIX cdepax;

rPakAaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOsI3aHHOCTEN TpaKJaHWHA M pealu3allH ero
IpaB, MPEACTABICHUEM O MAaTEeMAaTUYECKIUX OCHOBAX (DYHKIITMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJICHHUH, MPOIENyp TpakKJaHCKOro oOimiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO JSTHYCCKHX NPOOJIEM, CBS3aHHBIX C
MMPAKTUYECKUM TNPUMEHCHUEM JOCTWKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTHUBHO€ YYacTHE€ B PEIICHUU [MPAKTUUECCKUX 3aj]a4
MAaT€MaTUYECKOW HAMPABIECHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMAaTHY€CKOIO
oOpa3oBaHUsl Ha MPOTHXKEHUU BCEH JKU3HU U1 yCHEUIHOW mpodeccuoHalbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBHUIYaJIbHOU TPACKTOPUU OOpa30BaHUs U JKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTETHUYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  DMOIMOHAILHOMY H  JCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHueCKuX OOBEKTOB, 3ajlad, pEIICHUH, pPaCCyX ICHHM, YMEHHUIO BHJIETh
MAaTeMaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpPHEHTAIlMEd B JECATEIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI YEJIOBEKA, MPUPOILI U
oOlllecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak c@depbl YeIOBEUECKOU
JEeSITENbHOCTH, ATANOB €€ pa3BUTUA W 3HAYMMOCTH JJIsl Pa3BUTHUS LWBUIU3ALWH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH W MaTEMAaTHUYE€CKOM KYJIBTYpPOH KakK CpPEICTBOM



NO3HAHUsI MHUpA, OBJIAJECHUEM NPOCTEHIIMMU HaBBIKAMU HCCJIEI0BATEIbCKON
NeSITeNIbHOCTH;

¢pusuyeckoe BocnUTaHHE, (POPMUPOBAHME KYJBTYPbl 310POBbS U
IMOLHOHAJIBLHOIO 0JIArOMOYYHsI:

TOTOBHOCTHIO TPUMEHATH MaTeMaTHYeCKHe 3HAaHWS B WHTEPEcax CBOETO
370pOBbs,  BEACHUS  3I0pOBOro  oOpa3a  JKuM3HM  (340pOBOE  IHTaHUE,
cOAMaHCUPOBAHHBIA PEXKUM 3aHATHH W OTABIXA, peryisapHas (Qu3ndecKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedUIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTI'o K€ IpaBa APyroro 4YeJIoBeKa;

IK0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAllMEeN Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUM JUIs pelIeHus 3a7a4 B
00JIaCTU COXPAHHOCTHU OKpPY:KAoIlel Cpeibl, IUIaHWPOBAHHUS MMOCTYNKOB U OLEHKU UX
BO3MOXHBIX TIOCJEICTBUN MJIsi OKpY’KaIoLIeH cpeabl, OCO3HAaHHEM I100aJIbHOrO
XapakTepa SKOJOTUYECKUX MPOOJIeM U MyTeH UX pPelIeHus;

ajanTauusi K M3MEHAIMMCH YCJIOBHSIM COLMAJBHOH W TNPHPOIHOM
cpeasbl:

TOTOBHOCTBIO K JICUCTBUAM B YCJOBHSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPAaKTUYECKYIO AESITeIbHOCTh, B TOM YHCIIE
YMEHHE YUHUTHCS Y IPYTHUX JIOAEH, TpUoOpeTaTh B COBMECTHON JESATEIILHOCTH HOBBIS
3HaHWs1, HABBIKK U KOMITETEHIIUH U3 OIBITA IPYTHX;

HEOOXOAMMOCTBhIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
dbopMynupoBaTh UJAEH, MOHATHUS, TMIOTE3bI 00 00BbEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HE UW3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYalMIO,  BOCIHPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TpPEOYIOLUUIl KOHTPMEp, KOPPEKTUPOBATH
OpUHUMAaeMble pEIIeHUs M JeHCTBUSA, (OPMYIHpPOBaTb MU OLCHUBATh PHUCKU U
MOCJENICTBUSL, (POPMUPOBATH OMBIT.

MeTtanpeaMeTHbIe pe3yJabTaThl:

B pesynprare ocBOeHHS MpOrpaMMbl IO MaTeMaTHKe Ha YpOBHE OCHOBHOTO
obOumiero oOpazoBanusi 'y oOyuwatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
MeTarnpeAMETHBIE PEe3yIbTaThl, XapaKTePU3YIOIINECs] OBJIAJICHUEM yYHHBEPCaTbHBIMU

MMO3HABATECIbHBIMHU JIEHCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JIEUCTBUSIMU Y YHUBEPCATbHBIMH PETYISTUBHBIMU JI€CTBUSIMU.

OBJajgenue YHUBEPCAIbHBIMHA y4eOHBIMH NMO3HABATEJbHBIMH
HefCTBUSIMMU:

yCTaHaBIMBaTh  INPUYMHHO-CIECACTBEHHBIE CBA3M B  XOAE€  YCBOCHMS
MaTeMaTU4YeCKOro MaTepuana;

BBISIBJIAATE J€(PUUUT JAHHBIX, HEOOXOIMMBIX U PEIICHHs IMOCTaBICHHOU
3aJa4y;

C MOMOIIbIO Y4YUTENs BBIOMpATh CHOCOO peuIeHUs MaTEeMaTUYECKON 3aaadu
(cpaBHMBaATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM K CUMBOJBI B XOJ€ pEIICHUS
MaTeMaTUYECKUX 3a]1ay;

yCTaHaBIMBATh UICKOMOE U IaHHOE NIPH PELIEHUH MaTEMaTHYECKOH 3a1auu;



MOHUMAaTh W WHTEPHPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHNUS;

WLTIOCTPUPOBATH peIIaeMble 3aauu TpaduIecKUMHI CXeMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMALHIO.

NOHUMATh U UCIOJIb30BaTh MaTEMAaTUYECKUE CPEACTBA HATIIAIHOCTH (TpadukH,
qUarpaMMbl, TaOJUIBL, CXeMbl W Jp.) Ui WUIOCTpalid, WHTEpIpeTaluH,
apryMeHTaluu.

OBiageHne  YHUBEPCAJIbHBIMH  Y4eOHbIMM  KOMMYHHUKATHBHBIMHU
JAeHCTBUSIMHU:

OpPraHU30BbIBAaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU B MPOLIECCE PELLIEHUs 3ajiay;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIHE CIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxXoAMUTh OOllee pelieHre W pas3peniarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHUS
no3uMii W yuéra  HMHTEpPEecOB;  Cilymarh mHapTHEpa;  (OPMYJIUPOBATS,
apryMEHTHUPOBATh U OTCTAUBaTh CBOE MHEHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB NPH HAJUYUHU Pa3HBIX TOYEK
3peHuss U paspeuiaTb KOH(MJIMKTHI HA OCHOBE Y4Y€Ta MHTEPECOB M MO3UIUH BCEX
YYaCTHHUKOB,;

apryMEHTHUPOBATh CBOIO TMO3UIMI0O W KOOPAMHUPOBATH €€ C TMO3ULUSAMU
napTHEPOB B COTPYJIHUYECTBE NPHU BHIPAOOTKE OOIIEro peleHuss B COBMECTHOMU
NEeSITENbHOCTH;

BBINIOJIHATH CBOIO YacTh palOThI, JOCTUTATh KAadeCTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTMMHU YWICHAMH KOMaH/IbL;

OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT.

OsJ1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMU PEryISTUBHBIMH 1eHCTBUSIMU:

CTaBUTH 1I€JM, BBIOUPATh U CO3JAaBaTh AJITOPUTMBI I PEIICHUs y4eOHBIX
MaTeMaTUYECKUX Ipo0IIeM;

IUIAHUPOBATh M OCYIIECTBISATH JAESITEIbHOCTh, HANPABIECHHYI0 Ha PEIICHUE
3aJ1a4y UCCJIEI0BATENBCKOTIO XapaKTepa.

bopMyIMpoBaTh W YAEPKUBATH Y4YEOHYIO 3aJady, COCTAaBJIATh IJIaH U
MOCJICIOBATEIILHOCThD JICCTBUM;

OCYUIECTBIISITH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI;

KOHTPOJUPOBATh  MPOIECC M  pe3yJbTaT ydyeOHOM  MaTeMaTH4ecKou
NEeSITENbHOCTH;

aJICKBaTHO OIIEHWBATh TNPABWIBHOCTh WM OHIMOOYHOCTH  BBITIOJIHEHHUS
y4eOHON 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOKHOCTU €€
pelIeHus;

CIIMYaTh CHOCOO JEHCTBHS M €ro pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C IIEJNbIO
OOHapy’KE€HHs OTKJIIOHEHUH U OTIMYHIA OT 3TAJIOHA.

IPENBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTbh MpPH PEIICHUH Yy4EeOHOM
3aJ1auu;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
NEeSATENbHOCTH, OMPENEIATh MO3UTUBHBIE M3MEHEHHUs W HalpaBlIeHUs, TpeOyroliue
nanbHeIe padoThl;

PEeryaupoBaTh Coco0d BhIPAKEHUS IMOLIMM.



[IpeameTHble  pe3ynabrarbl  OCBOCHMsSI  NPOrpaMMbl 10  MaTeMaTHKe
NPEJCTAaBICHbI 10 roJaM OOy4YeHHs B paMKaxX OTIENIbHBIX y4eOHBIX KypCOB: B 5—0
KJjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus»,
«BeposITHOCTh U CTATUCTUKAY.



®OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBI

Lenau n3yyeHusi yueOHOro Kypca

[TpropuTeTHBIMU LENAMHU 00yUEHU MaTeMaTUKE B 5—06 Kiaccax SBIISIFOTCS:

" IpoAoKeHHe (GOPMUPOBAHUS OCHOBHBIX MaTeMaTWUYeCKUX MOHSTHH (ducio,
BEJIMUMHA, TeOMeTpUUecKas (Qpurypa), o0ecrneuynBaroUMX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeEMaTHUECKOTr0 00pa30BaHus 00y4aronxcs;

" pa3BUTHE MHTEUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcs C
311P, mo3HaBarenpHON AaKTUBHOCTH, MCCIEAOBATEIIbCKUX YMEHUM, UHTEpPECA K
W3YYEHUIO MAaTEMaTHKH;

* noaseAeHue oOyvarouuxcs ¢ 3[IP Ha poctymHOM i HHMX YpPOBHE K
OCO3HAaHMIO B3aMMOCBSI3M MaTEMaTUKH U OKPYKAIOILIET0 MUPA;

" (QopmupoBaHME (QYHKLIHOHAJIBHON MareMaTHMYeCKOM TI'pPaMOTHOCTU: YMEHMS
pacro3HaBaTh MaTeMaTHYecKre 0OBEKTHl B PEaNbHBIX JKU3HEHHBIX CUTYaIUsX,
IIPUMEHSTh OCBOCHHBIE YMEHUS Ul PEIICHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHBIE pE3YylbTaTbl W OLIEHUBAaTh HMX HA
COOTBETCTBHE NMPAKTUYECKON CUTyalUU.

OCHOBHBIE JIMHUM COJEp)KaHMS Kypca MaTeMaTUKu B 5—6 Kiaccax -—
apumeTnyecKas U TeoMeTpruecKasi, KOTOpble pa3BUBAIOTCS apaJlJIeIbHO, KaXas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT APYToil, a B
TECHOM KOHTaKT€ M B3aUMOJCHCTBUM. TakKe B Kypce MPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJireOpbl U ONMUCATENbHON CTATUCTUKH.

N3yuenue apupmMeTudyeckoro marepuana HauMHAETCS CO CUCTeMaTH3alluu U
pa3BUTHA 3HAHUN O HAaTypaJbHBIX YHUCIaX, ITOJYYEHHBIX B Ha4aJbHOW mmKoiue. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH W (POPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTUEM BBIYMCIUTEIBHOM KYyJbTYpHI, B
YaCTHOCTU € OOYyYEHHEM MPOCTEUIIMM NpHEMaM MPUKHUAKUA M OLEHKH PE3YJIbTATOB
BBIYMCIIEHUN. M3ydeHue HaTypaJbHBIX 4YHCEI NpoJoJpKaeTcss B 6 Kiacce
3HAKOMCTBOM C HAYQJIbHBIMU NOHATHUAMH TEOPHUH JTEITUMOCTH.

Jpyroii KpynHselil 070K B cOJEpKaHUHM apu(PMETHUECKONW JTUHUU — 3TO JpOOH.
Hayano n3yuenuss oObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oel OTHECEHO K 5 Kitaccy. DTO
NEPBBIA 3Tall B OCBOCHUM ApOOEH, KOrja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UACSIMM, TOHATUSAMHU TeMbl. IIpu 3TOM paccMOTpeHue OOBIKHOBEHHBIX IpoOeil B
HOJTHOM 00BEME NPEIIECTBYET U3YUECHUIO AECATUYHBIX JAPOOEH, UTO 11e1eco00pa3Ho
C TOYKM 3PEHUS JIOTUKHU HM3JI0KEHUS YUCIOBOM JIMHWM, KOTJa IIpaBUJIa JACHUCTBUM C
JNECATUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh Y€ W3BECTHBIMU aJTOpPUTMaMU
BBIMIOJIHEHUSI JCHCTBUI C OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JE€CATUYHBIMU
OpOOSIMU PaCIIMPUT BO3MOKHOCTH ISl MMOHUMaHUSA OOYYarOIIUMHKCS TPHUKIAJTHOIO
IIPUMEHEHUS HOBOM 3aIIMCH IIPU U3YUYEHUU APYTUX MPEIMETOB U IIPU MPAKTUYECKOM
ucrnoias3oBanuu. K 6 Kkiaccy OTHECEH BTOpPOM ATam B HU3YYEHHUHM JpoOeu, Trjie
MIPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpPeoOpa3oBaHUs APOOEH,
OCBOEHME  HOBBIX  BBIYMCIMTENBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHHUKU



BBIYHCIICHUN, B TOM YHCIIEe 3HAYCHUI BBIPAXKEHUHN, COACPKAIINX U OOBIKHOBEHHEIE, U
JeCSITUUHBIE JApOOU, YCTAHOBJICHHE CBS3€H MEXKIy HUMH, PacCMOTPEHHUE MPHUEMOB
pelieHus 3a7a4 Ha Apodu. B Hauane 6 kiacca MPOUCXOJUT 3HAKOMCTBO C MOHATHEM
IIPOLICHTA.

OCcoOEHHOCTBIO U3YUYEHHS MOJOKUTENBHBIX U OTPULATENbHBIX YUCEN SBISETCA
TO, YTO OHH TaK)X€ MOTYT PacCMAaTpUBAThCA B HECKOJIBKO 3TanoB. B 6 kiacce B
Hayaje H3ydyeHHUs Tembl «lloJI0KUTENbHBIE U OTPULIATENBHBIE YUCIA» BBIAECISAETCS
noarema «lLlenple yucna», B paMkax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMU
yyuciaaMd W JEUCTBUSIMH C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMA YHCIAMHU
MIPOUCXOJUT HA OCHOBE COJEPKATEIBbHOr0 MOAX0Ja. DTO MO3BOJIAET HA JTOCTYITHOM
YPOBHE MO3HAKOMUTH yYalIUMXCAd NPAKTUYECKU CO BCEMU OCHOBHBIMU IOHSATHUSIMU
TEMbI, B TOM YHUCJI€ U C TpaBWJIaMU 3HAKOB TMPU BHIMIOJHEHUH apU(PMETUUECKHUX
nerictBuil. M3ydyeHue palnMOHAIbHBIX YUCENl Ha ATOM HE 3aKOHYMUTCS, a Oyner
IPOJODKEHO B Kypce airedpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOJAOM BCEX
OPUHLUINUATBHBIX BOIMPOCOB, TEM CaMbIM pasfelieHue TPyIAHOCTeH obnerdaer
BOCIPUITHE MaTepuaja, a paclpele’eHue BO BPEMEHU CHOCOOCTBYET MPOYHOCTH
pUOOpETAEMBIX HABBIKOB.

[Ipn oOy4yeHMM pEIIeHHIO TEKCTOBBIX 3aJlady B 5—6 Kiaccax HMCHOJIb3YIOTCS
apugmeTnyeckue NpueémMsl perieHus. TeKCToBbIE 3a/lauu, pelaeMble Npu OTpabOTKe
BBIYMCIIUTENBHBIX HAaBBIKOB B 5—O06 Kilaccax, pacCMaTpPUBAIOTCSA 3aJauM CJIEAYIOIINX
BUJIOB: 3a/layd Ha JBWXKEHUE, HA YacTH, Ha TMOKYIKH, Ha paboTry WU
MIPOU3BOJIUTENILHOCTh, HA MPOLEHTHI, HA OTHOWIEHUS W mponopuun. Kpome Ttoro,
oOy4aromrecs: 3HaKOMSTCS C MpUEéMaMM peHieHus 3a1ady 1nepedopoM BO3MOMKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ wWHPOpMAIMEH, MpeacTaBIeHHON B dopme TabmuIl
WU AUarpaMm.

B ®enepanbHoii pabodeil mporpamme MpeayCMOTpeHO (opmupoBaHme
IPOMNEACBTUUECKUX alreOpanuecKux MpeacTaBieHni. bykBa Kak CUMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJWTCS IOCTEIEHHO.
BykBeHHasi CUMBOJIMKA LIMPOKO HCIIOJIB3YETCS MPEXKAE BCEro JUIsl 3aluch OOIIMX
YTBEPXKICHUA M MpeiokeHud, ¢GopMya, B YaCTHOCTH JUIsl  BBIYHUCIEHUS
r€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD) YUCA.

B kypce «Marematukn» 5—6 KiacCcoB NpEJCTaBiI€HA HAIJIsiHAs T'€OMETpUs,
HampaBJeHHass Ha  pa3BUTUE OOpPAa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs, M300pa3UTENbHBIX YMEHWH. OTO BaXHBIM JTam B H3YYEHUU
F€OMETPUM, KOTOPBIM OCYILIECTBJISICTCS HA HAIJISIHO-IPAKTUYECKOM YPOBHE,
ONupaeTcss Ha HariasAHO-o0pa3HOe MbllUIeHHe oOydaromuxcs. bombmas poib
OTBOJMTCS IIPAKTUYECKON IEATEIBHOCTH, OIIBITY, dKCIEPUMEHTY, MOIEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C TE€OMETPUYECKMMM (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEUIIUMH KOH(MUTYpaIMsIMH, ydaTcsl U300pakaTh HUX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpuBaIOT UX MpocTellue cBoicTBa. B
IpoLIeCCe U3YUYEHUsl HAIJISIIHOW T€OMETPUU 3HAHMS, MOJyUYEeHHbIE O0OYyYarOIIMMUCS B
Ha4yaJbHOM IIKOJE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCA.

MecTo yueOHOro Kypca B yueOHOM IIaHe



CornmacHo yueOHOMY IUIaHy B 5—6 Kilaccax HM3y4aeTcsl MHTETPUPOBAHHBIN
npeamer «MaTtemaTuka», KOTOPBIM BKIIIOYAeT apu(PpMETHYSCKUNA Marepuan u
HarJSIAHYI0 TEOMETPUI0, a TaKXke MPONEJAECBTUUECKUE CBEJCHUS U3 aireOphl,
AJIEMEHTHI JIOTUKHU U HavaJia ONKUCATeIbHON CTaTUCTUKH.

VY4eOHbIl MJIaH HA U3yYE€HHUE MAaTEMATUKHU B 5—6 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacCOB B HEJNIEIIO B T€UCHHUE KaXKJIOro roja oOydyeHus, Bcero He MeHee 340
y4eOHBIX YacOB.

COJIEPXKAHUE YUYEBHOI'O KYPCA «MATEMATHUKA» (IIO TOJAM
OBYYEHUST)

5 KUIACC

HarypaabHble yncia ¥ HYJIb

HatypansHoe uuncno. Psn nHatypanbhbix uwucen. Ywucino 0. M3o0paxkenue
HaTypaJIbHBIX YHCEJ TOUKAMU Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOIA.

[logunionHasi cucrema cuucieHus. *Pumckas Hymepauus Kak MpuUMeEp
HETO3MIMOHHON CUCTEMBI cunciIeHus™’. JlecaTUuHAas CHCTEMa CUUCIIEHHSL.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPAaBHEHUE HATYypaJbHBIX YHUCEI C HYJEM.
CrniocoOb1 cpaBHeHUs. OKpyTIeHUE HATYpPaTbHBIX YHCEIL.

CnoxkeHue HaTypaJIbHbIX YHCEI;, CBOMCTBO HYJSl IPHU CIOXEHUU. Berunrtanue
KaK JeicTBHe, 0OpaTHOE CIOXKEHHIO. YMHOKEHHE HATypalbHBIX YHMCEJ; CBOMCTBA
HYJISL U €UHUIBI TIPU YMHOXKEHHH. [[eneHne kak neicTBre, 00OpaTHOE YMHOXKEHUIO.
KommoHeHTsl  nmeucTBUM, CBsI3b  MeXay HuMHU. lIpoBepka  pesyibrata
apugmernyeckoro nerctBud. llepemecTutenbHOE M COYETATENbHOE CBOICTBA
(3aKOHBI) CJIOKEHHMSI U YMHOXEHUS, *paclpeleuTeIbHOEe CBONCTBO (3aKOH)
YMHOXKEHHUS*.

Hcnonb3oBanue OYKB st 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(pMETUUECKUX JTCHCTBUM.

*[lenutenu W KpaTHbIE 4uCia™®, pas3noxeHue Ha MHoxutenu. [Ipocteie u
coctaBHble uncna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ octaTkom.

Crenenp C HaTypallbHBIM [IOKa3aTelieM. 3alucCh 4YUCIa B BHUJE CYMMBI
pa3psIHbIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. BbpluncClieHMEe 3HAYEHUA YHUCIOBBIX BBIPAKECHUN,
MOPSAOK  BBINOJIHEHUS ~ JeWcTBUM.  Mcmonb3oBaHWE  MpU  BBIYMCICHUSX
NEPEMECTUTEIIBHOIO U COYETATEILHOIO CBOMCTB (3AKOHOB) CIIOKEHHUSI U YMHOKEHUS,
*pacnpeIeIuTeIbHOIO CBOMCTBA YMHOXKEHUS ™.

poou

[IpencraBienne o Jpobu Kak crocoOe 3alMydCh  YacTH  BEJIUYMHBI.
OObikHOBeHHBIE ApoOU. [IpaBuibHBIe U HenmpaBuibHbIE Apodu. CMelianHas Apoob;
Mpe/CTaBlIeHHEe CMEUIaHHOW NpoOM B BHUJIEC HENPABWILHON JIpoOU U BbIIEICHUE
1eJOW YacTW 4ucia U3 HempaBWIbHOW JIpoOu. M3o0pakenue apobeil Toukamu Ha
4yKCIIOBOM npsiMoii. OcHOBHOE cBOMCTBO Jipodu. *Cokpaienue npodeit. [IpuBenenue

' 3nech u manee * *0603HAUEHBI TEMBI, H3y9E€HUE KOTOPHIX IIPOBOIUTCS B 03HAKOMUTEILHOM IUIaHe. Ilemaror
CaMOCTOSATEIIBHO ONpenesIseT 00beM H3y4aeMoro MaTepHaa.



npoOu K HOBOMY 3HameHaTento *. CpaBHEHUE APOOEH.

CrnoxxeHrne M BBIYMTaHUE OpoOed. YMHOXEHUE W JeNIeHHe ApoOeii; B3auMHO-
oOpatHble Tpobu. *HaxoxkaeHne 4acTu 1eNoro U LeJIoro Mo ero YacTH *.

Hecatuunas 3anuch apoOeid. IlpeacraBnenue aecaTUUHONW ApoOU B BUIE
OOBIKHOBEHHOU. M300paxeHue AeCITUUHBIX ApO0ed TOYKaMH Ha YUCIOBOM MPSIMOM.
CpaBHEHUE JECATUUHBIX APOOEH.

Apudmernueckue JACUCTBUS C JECATUYHBIMH JapoOsimMu. *OkpyrieHue
JECATUYHBIX Apo0ein™.

Penienne TeKCTOBBIX 3a7a4

Pemenue TekcTOBBIX 3amad  apudMeETUYECKUM crocoboM. *Perienue
Joruyeckux 3aaad. Pemienuwe 3amad mepeOOpOM BCEeX BO3MOXKHBIX BapUAHTOB ™.
Hcnonp3oBaHue Npy pelieHu  3a1a4 TaOauIl U CXEeM.

Pemenue 3amau, coaepalmMx 3aBUCUMOCTH, CBS3bIBAIOIINE BEJINYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb. EIMHULIBI U3MEPEHMUS:
Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXy €IWHUIIAMU
U3MEPEHHUS KaXX10M BETUUHNHBI.

Pemenue 0CHOBHBIX 3a7a4 Ha ApOoOH.

[IpencraBiieHne TaHHBIX B BUIE TaOIHII, CTOIOYATHIX AUATPAMM.

Harusaanas reomerpus

Harnsnuele npencraBieHuss o (Gurypax Ha IJIOCKOCTH: TOYKa, MpsmMasi,
OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHUK, OKPYXKHOCTb, Kpyr. Yrou. IIpsMoi,
OCTPBIH, TYNION U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpeska, METpUUYECKHUE E€AUHUILIBI JUIMHBL. [[IMHA JIOMaHOHM, NEpUMETP
MHOTOyTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIII0B C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnueie mnpencrtaBieHuss o ¢urypax Ha IDJIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEyTOIbHUK, *0 paBeHCTBE puryp *.

N3o6paxkenne ¢uryp, B ToM umcie Ha kKiaetdarord Oymare. *[loctpoenme
KOH(Urypauuii U3 4YacTedl MpsMOil, OKPY>KHOCTM HA HEJIMHOBAHHOW M KJIETYATOU
Oymare*. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPAMOYTOJIbHUKA, KBaApaTa.

[Inomanes OpPAMOYroJbHMKA W MHOTOYTOJIbBHHKOB, COCTABJICHHBIX U3
NpsIMOYTOJIbBHUKOB, B TOM 4ucie (uryp, m300pak€HHbIX Ha KieTyaToill Oymare.
EaunHuier u3mepenus miomaiu.

*Harnsansle npeacTaBieHust 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIN
napasuielienunes, KyO, MHOT'OTPaHHUKH. N3o0paxenue IPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyO6a wu mapamienenunena. Cozmanue Mojenen
MHOTOTPaHHHUKOB (13 OyMaru, MpOBOJIOKH, IIACTUIIMHA | . )™*.

*O0BEM TPSIMOYTOJBHOTO Tapajienenunena, kKyba. EnuHunbl u3MepeHus
o0BEMa *,

6 KJIACC

HarypajbHble unciia

Apudmernueckue ACUCTBUA C MHOTO3HAYHBIMU HATYpPaJbHBIMH YHCIIAMHU.
YucnoBble BbIpaKEHUs, MOPSIIOK IEUCTBHM, HCIIOIb30BaHUE CKOOOK. Mcnonb30Banue
IIPU BBIYHCIICHUSX IEPEMECTUTEIBHOIO M COYETATEIIbHOIO CBOWCTB CIIOKEHHS H



YMHOXEHUS,  *pacrnpeleNuTeNIbHOIO  CBOMCTBA  yMHOXeHMs.™  OkpyrieHue
HaTypaJbHBIX YHUCEIL.

Jlenurenu m KpaTHbIE Ynca; *HAMOONBIIMKI OOIMIMI NE€TUTENb U HAMMEHBIIIEE
oOuree kpaTHoe. JlenMMocTh CyMMBI M POU3BeIeHU *. JleieHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpallleHHe JIpoOeil.
CpaBHeHue U ynopsiiounMBaHue ApooOeil. Pemenue 3a7auy Ha HaXOXAEHHE YAacCTH OT
HEeJI0oro M 1eJoro mo ero 4actu. JIpoOHOe 4YHMCIO Kak pe3yJbTaT JeJICHUs.
[IpencraBienue necATUYHONW ApoOM B BHJIe OOBIKHOBEHHOM JpOOM U BO3MOKHOCTH
MpeCTaBlIeHUs] OOBIKHOBEHHON ApoOHM B BUJE JeCATUYHOU. [lecsTuunHbie Ipodu U
MeTpUYECKasi cuctemMa mMep. ApupMeTHUecKue JEHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU APOOSIMHU.

Otnomenue. JlemeHne B AaHHOM OTHOIIeHUH. *Macmrad™, mnporopus.
[IpumeHeHune nponopurii Npyu PELIEHUH 3a]1a4.

[TonsiTue npoueHTa. BerunciieHne NpoeHTa OT BEIUYHHBI U BETUYHUHBI 110 €€
NPOLEHTY. BrlpakeHne NpOLEHTOB AECATUYHBIMU ApoOsmu. Pemienwe 3agad Ha
IPOLIEHTHI. BripaxkeHne OTHOLIEHUSI BETUYHMH B IPOLEHTAX.

IToJ10:kMTEIbHBIC U OTPULIATEIbHBIE YN CJIA

[TonoxxutenpHble W OTpULIaTeNbHble uucia. Llempie umcna. *Moayns uwucna,
reoMeTpuyeckas HHTeprperanus Moayins uucina*. HW3o0paxenue uucen Ha
KOOpAWHATHOM TIpsAaMoK. *UuncmoBbie TPOMEXYTKH *,

CpaBHeHue umcen. ApudmeTnueckue JEUCTBUS C TOJOXKUTEIBbHBIMU U
OTPHULIATEIIbHBIMU YHCIIAMH.

[IpssmoyroJyibHasi cucteMa KOOpAMHAT Ha IUIOCKOCTU. KOoopanmHaTel TOYKH Ha
IUIOCKOCTH, abcuucca U opauHaTa. [loctpoenue Touek M puryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[IpumeneHnue OyKB AJs 3alIMCU MAaTEMATUYECKHX BBIPAXKEHUIN U MPEAJIOKEHUH.
CpolictBa apu(MeTHuecKuX JeHUCTBUNA. *ByKBEHHbIE BBIPAKEHHUS W YHUCIIOBBIE
MOJICTAaHOBKHU.* ByKBEHHbBIE pPABEHCTBA, HAXOXICHHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; HopMyIbl IEPUMETPA U IUIOIMIAM MPSAMOYTOJIbHUKA, KBajapaTa, *o0béma
napajuiesienuneaa u Kkyoa*.

Penienne TeKCTOBBIX 3a7a4

Pemenue TekcTOBBIX 3adad  apudMETUYECKUM  crocoboM. *Perienue
JOTMYECKHX 3aja4. Pernenue 3agau nepeObopom BCceX BOZMOKHbBIX BApUAHTOB. *

Pemenue 3amad, conaepXkallMX 3aBHCUMOCTH, CBSA3BIBAIOLIIUX BEJINYUHBI:
CKOPOCTb, BPEMSI, pPACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTbB; TPOU3BOAUTEIIBHOCTD,
BpeMs, 00bEM paboThl. EQuMHUIBI M3MEpEeHus: MacChbl, CTOMMOCTH; pPACCTOSHUA,
BpEMEHU, CKOPOCTU. CBA3b MEKIY €IMHULIAMH U3MEPEHUS KaXK0W BEIIMYUHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOIIEHHEM, PONOPLUHUOHATBHOCTHIO BETUYHH,
MPOLIEHTaMH; PEUIEHUE OCHOBHBIX 3a7a4 Ha JPOOU U MPOLEHTHI.

*OleHKa U NPUKUAKA, OKPYTJICHHE pe3yibTaTa ™.

*CocraBiieHHe OyKBEHHbBIX BBIPAXKEHUH IO YCIOBHIO 3aJ1a4H *.

[IpencraBienne AaHHBIX C MOMOINbIO TaOaul u auarpamMm. CrosnlOyarbie
JMarpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEHHE KPYTOBBIX AUArPaMM.



Harasinnas reomerpust

Harnsnaeie npencraBieHuss o ¢urypax Ha IDIOCKOCTH: TOYKa, TMpsMas,
OTPE30K, JIy4, yToJ, JIOMaHas, MHOTOYTOJbHUK, YETHIPEXYTOJbHUK, TPEYTOJbHHUK,
OKPY>KHOCTb, KPYT.

*B3aumMHOE pacmoioXeHHe [BYX MPSAMBIX Ha IUIOCKOCTH, MapaijielibHbIe
npsiMble, TEPIEHAUKYISpPHBIE TpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMHM, OT TOUKH JI0 TIPSMOIA; JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKE.

M3mepeHne ¥ TIOCTPOCHWE YIIOB C TIOMOIIBIO TpaHCIOpTUpa. Bumbl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, IPSIMOYTOJIbHBIMH, TYHOYTOJbHBIH;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTrobHUK, pUMEPHI
YeThIPEXYTOJIBLHUKOB. [IpSIMOYTONbHUK, KBaapaT: KCIOJIb30BAHHWE CBOMCTB CTOPOH,
yIioB, nuaronaned. *M3o0pakeHre TreoMeTpuyecKux (QUryp Ha HEITMHOBAHHOU
Oymare ¢ UCHOJB30BaHUEM IUPKYJsS, JMHEHKH, YrOJbHUKA, TpPaHCIOPTUpA ™.
[Toctpoenus Ha KieTyaTol Oymare.

[lepumerp MHoOroyronpHuka. IloHstue miomanau GUTYpsl;  EIUHHIIBI
u3Mepenus miomaau. [lpubmnkénnoe naMepenue miomaad Guryp, B TOM 4ucie Ha
kBajgpatHoit cetke.* [lpuOmmk€HHOE H3MEpEeHHEe IJIMHBI OKPYXKHOCTH, IUIOIIATIN
Kpyra*,

*CuMMeTpus: IeHTpaldbHas, oceBasg M 3epKalbHas cuMmMerpun. [locTpoeHue
CUMMETPUYHBIX PUTYp *.

*Harnsanbie MIPEICTaBIICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajenenunen, KyO, npusma, NUpaMHa, KOHYC, LWIMHAp, wmap u cdepa.
N306pakenne mpocTpaHCTBEHHbIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTpaHHUKOB,
WIMHApa U KoHyca. CoznaHue Mojesiell MpocTpaHCTBEHHbIX ¢Guryp (u3 Oymaru,
IPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonsitue oOBEMaA; eauHUIG M3MepeHus o0bEMa. OO0BEM MPSAMOYTOIHHOTO
napajienenunena, kyoa*.

[INTAHAPYEMBIE ITPEAMETHBIE PE3VYJIbTATHI OCBOEHHMA [TPOI' PAMMBbI
YYEBHOI'O KYPCA «MATEMATHUKA».

OcBoenue ydyeObHoro kypca «MartemaTuka» B 5—6 Ki1accax OCHOBHOM IITKOJIBI
JOJDKHO 00ecTeunBaTh JTOCTIDKCHHE CIEAYIONIMX MPEIMETHBIX 00pa30BaTelbHbIX
pE3yJIbTATOB:

5 KUIACC

Yucia ¥ BbIYMCICHUSA

OpueHTHpOBaTbCd B MOHATHSIX W ONEpPUPOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMU, CBSA3aHHBIMM C HAaTypaJbHBIMU 4YHCIIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH IPOOSIMH.

CpaBHUBaTh U YNOPSAOYMBATH HATypallbHbIE 4YHUCJIA, CPaBHUBATH B
NPOCTEUIINX CITydasiXx OOBIKHOBEHHBIE APOOU, IECITUYHBIE IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOW  (YMCJIOBOW)  mpsMOM ¢
COOTBETCTBYIOILIUM €M 4YMCIOM M H300pa)kaTh HATypajbHbIE YMCIA TOYKAMU Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.



BeimonuaTe  apudmeTndeckue JEHCTBUS C HATYPAIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX.

BEITIONTHATH POBEPKY, MPUKHUAKY Pe3yIbTaTa BEIUACICHUH.

OKpyIJIsSITh HATypaJIbHBIE YKCIA.

Pemienne TeKCTOBBIX 3a/1a4

Pemiate TeKCTOBBIE 3afauv apu(PMETHYECKHUM CIOCOOOM M C TOMOIIBIO
OpraHW30BAaHHOTO KOHEUHOIo Tmiepedbopa BcCeX BO3MOXKHBIX BapUaHTOB (MpH
HEO0OXOIMMOCTH C HAIIPABJISIIOUIEH TOMOUIBIO).

Pemate 3amaum, conep)kaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTMYECTBO, CTOUMOCTH (TPHU HEOOXOAUMOCTH C
MCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITUN).

Hcrnonb30BaTh KpaTKUE 3aMKUCH, CXEMbI, TAOIHIIBI, 0003HAUYCHUSI TIPH PEIICHUN
3a/1ad.

[Tonb30BaThCA OCHOBHBIMM €MHUIIAMUA U3MEPEHUS: LIEHbI, MACChI; PACCTOSIHMUS,
BPEMEHHU, CKOPOCTH; BBIpAXaTh OJHHU €IWHHUIIBI BEIMYUHBI uepe3 Apyrue (mpu
HEO0OXOJIMMOCTHU C OMOPOM Ha CIIPABOYHYIO HH(OpMAILIHIO).

W3Bnekars uHOpManuio, MPEACTAaBICHHYIO B Taljule, Ha CTOJI04YaTou
quarpaMMme, HUHTEPHpPEeTUPOBaTh MPE/CTABICHHBIC TaHHBIE, HUCIOJIb30BaTh JaHHBIC
MIPU PEIICHUH 3a/1a4.

Harusaanas reomerpus

[Tonb30BaThCS TEOMETPUUYECKUMU TMOHSATUSMU: TOYKA, MpsMasi, OTPE30K, Jyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIONMX (QopMy
M3YYEHHBIX TEOMETPUIECKUX PUTYP.

Hcrnonp30BaTh TEPMUHOJIOTHIO, TP HEOOXOJIMMOCTH IO BU3YalbHOUM OTOpeE,
CBSI3aHHYIO C yIJIaMH: BEpIIHWHA, CTOPOHA; C MHOTOYIOJIbHHUKAaMH: yTOJl, BEpPIUIMHA,
CTOpPOHA, IMAarOHAJIb; C OKPY’KHOCTBIO: pauyC, TUaMETP, LIEHTP.

N300paxkaTh W3y4yeHHBbIE TIE€OMETpUYECKHE (Urypbl Ha HEJIMHOBAHHOM H
KJIeTYaToOl Oymare ¢ MOMOILBIO LUPKYJIS U JIMHENKH (TI0CIIE COBMECTHOTO aHAJIN3a).

HaxoauTh MJIUHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JUHEWKH, CTPOUTH OTPE3KW 3aJaHHOM JIJIMHBI; CTPOUTH OKPY>KHOCTH 3aJIaHHOTO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajapaTa JUisl UX
MOCTPOEHUS, BEIUUCIICHUS TJIOMIAIU U TIEPUMETPA.

Boruncnarh mepuMeTp M IUIONIA/b KBajpaTa, NPSMOYTOJbHUKA, QUryp,
COCTaBJICHHBIX W3 TPSIMOYTOJbHUKOB, B TOM uuciie (QUryp, U300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaTBCS OCHOBHBIMH METPHUYECCKUMHU CIAMHHUIIAMH H3MEPEHUS JJIMHBI,
IJIOIA/IA; BBIPAXKaTh OJHU €IMHUILI BEJIMUYMHBI Yepe3 Apyrue (Mpu HeoOXOIUMOCTH
C OMOpPOI HA CIIPABOYHYIO UHPOPMAITHIO).

PacniozHaBate  mapaswienenunesn, KyO, HCIOJb30BaThb  TEPMHUHOJOTHUIO:
BEpIIMHA, peOpo rpaHb, UBMEPEHUS; HAXOAUTh U3MEPEHUS Mapalieenumnena, Kyoa.

Breruucnsate 00bEM KyOa, Mapajuiesienunesa Mo 3aJaHHbIM H3MEpeHUsiM (C
OMOpON Ha AJIrOPUTM YUYEOHBIX JIEUCTBUM), MOJb30BATHCS CIUHHUIIAMU H3MEPEHUS
o0BEMa.



Pemiath HecCHOXHbIE 3aaull HAa HU3MEPEHUE TE€OMETPUUYECKHX BEIUYUH B
MPAKTUIECKUX CUTYausiX (IIPH HEOOXOUMOCTH C BU3YyaIbHOU OTIOPOHA).

6 KJIACC

Yuciia ¥ BbIYMCICHUSA

OpHeHTHpOBaTbCd B MOHATHSIX W ONEpPUPOBaTH Ha 0a30BOM YypOBHE
TEPMUHAMU, CBSA3aHHBIMH C PA3JUYHBIMU BHJIAMH YHUCEN M CIOCOOAMM WX 3aIlUCH,
NEePEXOAUTH (€CIU ATO BO3MOKHO) OT OJIHOM (hOPMBI 3aIMCH YUCa K APYTOM.

CpaBHUBaTh M yHOPAIOYMBATH II€JIbIE YHCIIA, OOBIKHOBEHHBIE U JECATUYHBIC
JIpo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB.

BoinonssaTh apudmeTndeckue IeHCTBUS ¢ HATYPaIbHBIMU U 1IEJIBIMU YUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMH.

BbIYMCIIATh 3HaY€HUST YMCIOBBIX BBIPAXKEHHM, BBIIIOJIHATH IPUKHUJIKY U OLIEHKY
pe3ysibTaTa BBIYMCICHUN; BBINOJIHATH NMPEoOpa30oBaHMsI YUCIOBBIX BbIpaXCHUI Ha
OCHOBE CBOWCTB apu(PMETHUECKHUX JECHCTBUN.

CoOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSAMONW C COOTBETCTBYIOLLIUM €Ml
YUCJIOM U M300pa)kaTh YKMCIIa TOYKAMH Ha KOOPAMHATHOW MPAMOM, HAXOIUTh MOYJIb
YHCIIa.

COOTHOCUTH TOYKH B MPSMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOPAMHATAMHM
JTOM TOYKH.

OkpyrasTe LeNble 4Yuclia U JeCATUYHBIE Apodu (1Mo o0pasily), HaxOIWUThb
PUOITUKEHUS YK CElL.

YuciioBble 1 0YKBEHHbIC BBIPAKEHUA

OpueHTupoBaTbCs B TMOHATHUAX M ONEpUpPOBAaTh Ha 0a30BOM YpOBHE
TEPMHMHAMHU, CBS3aHHBIMU C 3alUCBhI0 CTENEHM 4YMCa, HAaXOAUThb KBaJpaT U KyO
YKCJIa, BBIYMCIATH 3HAYCHHUS NPOCTEHIIMX YHUCIIOBBIX BBIPAKEHUM, COJEpIKaIIUX
CTEIEHHU.

[Tonp30BaThCsl MpU3HAKAMHU JIETUMOCTH (IIPH HEOOXOJUMOCTH C OMOpPOM Ha
QJITOPUTM IPABUJIA), PACKIIAbIBATh HATYpPaIbHbIE YUCIIA HA IPOCTHIE MHOKHUTEIIH.

*[Tonb3oBaTbcst MacITaboOM *, COCTABIIATH MPOMOPLMU U OTHOLLIEHUSI.

Hcnonb3oBaTh OyKBBI JJ11 0003HAYEHUS! YMCEN MPHU 3aIUCU MaTeMaTHYECKUX
BBIDAKEHUM, HAXOOUTh 3HAYCHUS OYKBEHHBIX  BBIPAKEHHWH,  OCYILECTBISA
HEO0OXO0MMbIE MOACTAHOBKM U NpeoOpa3oBaHus (C OMOPOM HAa aNrOpUTM yueOHBIX
NEUCTBUN).

HaxoauTe Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemars MHOromaroBble TEKCTOBBIE 3aJaud apUPMETUUYECKUM CIIOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IUIaH.

Pemars IIPOCTENIINE 3a7a4y, CBsI3aHHBIE c OTHOLIICHUEM,
IPOINOPLMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; PEIIATh TPU OCHOBHBIE 3a/1a4d HA
ApoOu 1 IPOLEHTHI.

Pewate 3amaum, cojepkalipe 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYHHBIL:
CKOPOCTb, BpeMH, paccTosiHUE, 1LIEHa, KOJIMYECTBO, CTOMMOCTB;



POU3BOUTEILHOCTh, BpeMs, 00béMa paldOThl, HCHONB3YS apUPMETUUECKUE
NEUCTBUS,  OLEHKY, TMPUKUAKY;  IOJb30BaThCA  €AMHUIAMH  H3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CoctaBisTh OyKBEHHBIE BBIPAKEHUS MO YCIOBUIO 3a/1a4d MOCJI€ COBMECTHOIO
aHanm3a.

N3Bnekats uHOpManuio, MpeACTaBICHHYIO B TaOaUIaX, Ha JIUHEHHOM,
cTOJIOUATON WJIM KpPYroBOW JuarpamMMmax, HHTEPHPETUPOBATH MPEJICTABICHHBIC
JTAHHBIC; UCTIOJIb30BATh JAHHBIC MPU PEIICHUH 3a]1a4.

[IpencraBnsaTs UHGOPMAIUIO C TIOMOIIBIO TAOIUII, TUHEHHOW U CTOJIOYATOM
IUarpamMm.

Harnsinnas reomerpust

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIOINX (QopMy
W3YYCHHBIX TE€OMETPUUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX UTYD.

N300paxath ¢ MOMOUIBIO [IUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOM
W KJeT4aTol Oymare U3y4YeHHbIE IUIOCKHE TeoMeTpudeckue ¢Urypsl M
KOH(UTypalui, CHMMETPUYHbBIE (DUTYPBI.

NMeth mipeAcTaBiieHHE O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uryp,
CUMMETPHUSI, OCb CUMMETPHUH, LICHTP CUMMETPHH.

Haxoauth BEIWYMHBI YTJIOB U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PELUICHUHU 3a7ad I'paJyCHOM MEpOi
YIJIOB; pAacloO3HABATh HA YEPTEKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.

BbluncnsaTh [OJMHY JOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, I0JIb30BaThCs
€AMHULIAMU U3MEPEHUS JUIMHBI, BbIPAXKaTh OJJHA €IMHUIIBI U3MEPEHHUS JJIUHBI YEPE3
JpyTue.

HaxoauTs, uCnonap3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMS
TOYKaMH, OT TOUYKHU JI0 IPSIMOM, JJIUHY IyTH HA KBAJPaTHOM CETKeE.

Bouucnate mwiomaasr  GuUryp, COCTaBICHHBIX U3  MPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHuEe Ha MPSIMOYTOJIbHUKH, HA paBHbIC (PUTYpPHI, JOCTpaUBaHUE
JI0 TPSIMOYTOJIHUKA; MOJb30BATHCA OCHOBHBIMH €IMHULIAMU WM3MEPEHUS TUIONIAIN;
BBIpakaTh OJIHHM €IMHMIIBI U3MEPEHUS TUIOMIAAN Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OMOpPO Ha CIIPABOYHYIO UH(POPMAITHIO).

Pacrio3HaBaTh Ha MOJAENSAX M HM300PAKEHUSIX MUPAMHUAY, KOHYC, LHJIUHID,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakath Ha KJleT4aTO Oymare npsMOyTOJIbHBIN Mapajuieenunes.

Boeruncnars 00bEM MPAMOYTOIBHOTO Tapayuienenuneaa, Kyoa, mojab30BaThbCs
OCHOBHBIMHU €JIMHUIIAMH U3MEpEHUs 00BhEMA; BhIpAKaTh OJHU CAMHHIIBI U3MEPEHUS
o0BEMa Yepes npyrue (C ormopoii Ha CIPaBOYHYI0 HH(POPMAIIHIO).

Pemate HeCnOXHBIE 33aJa4M HAa HAXOXKJICHUE TE€OMETPUYECKUX BEIIMYUH B
MPAKTUYECKUX CUTYaUHsIX (IPH HEOOXOJUMOCTH C BU3yaIbHOU OMOPOIA).

®OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
Hean uzyuyeHus y4eOHOro Kypca



Anrebpa sBISE€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHA
o0ecrieunBaeT HM3y4YE€HHE JPYTHX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M
I'YMaHUTAPHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO I MPOJOJKEHHSI 00pa3oBaHuUs
U B NOBCEAHEBHOW XW3HU. Pa3zBuTHe y 00ydaromMXCS HAay4HbIX MPEICTABICHUH O
MIPOUCXOKICHUN
U CYIIHOCTH ajlreOpanyeckux aOCTpakiMil, crocobe OTpaKeHUs MaTeMaTHYeCKOU
HAyKON SIBIEHUH M TMPOLECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMATUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX Uil aJanTaluu B
COBpPEMEHHOM HH(PpPoBOM oOIecTBe. M3ydeHue aireOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieynBaeT  pa3BUTUE  yMEHUA  HaOmoIaTh,  CpaBHHBaTh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUS W BBIBOJBI, (POPMYIHPOBATH
yrBepxkaeHus. OcBoeHHE Kypca aireOpbl 00ecredrBaeT pa3BUTHE JIOTHYECKOTO
MBIIIUICHUS O00Yy4YaroNIUXCsl: OHU MCHOJIB3YIOT JIENYKTHUBHBIE U HWHAYKTUBHbBIC
paccyxaeHusi, oOOOIIEHMEe U KOHKpeTHU3alluio, abCTparupoBaHWE W aHAJIOTHUIO.
OOyuenune anrebpe mpeArnoyiaraeT 3HAYUTENbHBIA OO0BEM  CaMOCTOSATEIBbHOU
NEeATENbHOCTH  OOy4YaloMIMXCA, [O3TOMY CaMOCTOSITEIbHOE pEIIeHHE 3ajad
€CTECTBEHHBIM O00pa3oM SIBISIETCS pealu3aluel JeATeIbHOCTHOrO IPUHIUIA
oOyd4eHusl.

B crpykrype mnporpaMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJep>KaTeIbHO-MEeToqu4YecKkue JauHuM: «Yucia u
BBIUHCIICHUSD»; «ANreOpandeckue BBIPAKECHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«OyHKuMm». Kaxkmas u3 3Tux coJiepkaTrelibHO-METOUYECKUX JJUHUN PA3BUBACTCS HA
OPOTSHKEHUH TPEX JIET M3y4YeHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aUMOJIEUCTBYS C JAPYTHMMH €ro JUHUSAMU. B Xo1e m3ydeHus kypca oOydarouiumcs
NPUXOAUTCS JIOTHYECKH PACCyKIaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM LE€IecO00pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jieibl MATEMAaTUYECKOTO 00pa30BaHuUs U
CHOCOOCTBYIOUIME  OBJIAJIEHUIO  OOYyYalollMMUCA ~ OCHOB  YHHUBEPCAJIbHOTO
MaTE€MaTU4YecKoro  s3pika. Takum  oOpa3oMm, MOXHO  yTBEPKIaTh, 4YTO
CoJIep>KaTesIbHOM M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «AJredpa» SBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUA «Yucina W BBIUMCICHUS» CIYKUT OCHOBOW s
JAJIbHEHIIEr0 W3Y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOyYaroluxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJB30BAaThCS alrOpUTMaMu, a
TaKk)Ke MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
YKU3HH. PazBuTHE MOHATHS O YMCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UppalMOHATIbHBIMU YHCIIaMH, (POPMHUpPOBAHUEM TMPEACTABICHUI O JECHCTBUTEIHLHOM
yycie. 3aBEpLICHUE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CTapUIeMy 3BEHY
oO1ero oOpazoBaHusl.

Conepxanue IByX anreOpanyecKux JIMHUN — «AnreOpandeckue BhIPaKEHUSD)
U «YpaBHEHUSI M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUaIOIIUXCS
MaTE€MaTUYEeCKOro armapara, HeoOXOJMMOIro Jjsi pElIeHHs 3aJad MaTeMaTUKH,
CMEXKHBIX MPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad. B ocHOBHON mikoje



y4eOHBIH MaTepuall TpyHIUpPYeTCsl BOKPYT pPalMOHAIBHBIX BbIpakeHUM. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK A3bIKa JUIsl IOCTPOEHUSI MaTEMATHYECKHUX
MOJIeJIel, OMMCAHUs MPOLIECCOB M SIBJIEHUM peanbHOro mMupa. B 3amaum oOydyeHus
anredpe BXOIAT TaKKe MJalbHEWIee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHHUS,
HEO0OXOMMOro, B YaCTHOCTH, I OCBOEHHUS Kypca HMH()OPMATUKH, U OBJIAJICHUE
HaBbIKAMM JI€AYKTUBHBIX paccyxjaeHui. IIpeoOpaszoBanue CUMBOJIBHBIX (POpM
BHOCUT CBOH crnenupuyeckuil BKJIAJ B pa3BUTHE BOOOpPaKEHHUSA, CIIOCOOHOCTEH K
MaTeMaTU4ECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIbHO-IpaUYeCKON JUHUM HALEJIEHO Ha TOJIy4YeHHE
MIKOJIbHUKAMHU 3HaHUM O (YHKIMSIX KaK Ba)KHEHIIEeH MaTeMaTH4ecKOM MOJEeNH s
ONHKCAaHUS U MCCIEAOBaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUNW B MPUPOJAE U
obmiectBe. M3yueHue 3Toro Marepuaia CoCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh Pa3IN4HbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, TIpaduueckue, BHOCHUT BKJIaJ B (POPMUPOBAHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CormacHo yueOHOMY TutaHy B 7-9 Kjaccax wW3ydaeTcs Y4YeOHBIM Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COACPIKAHUS:
«Yucna W BBIUMCICHUSY, «AJreOpandeckue BbIpaKEHUS», «YPaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

VYueOHbIil M1aH Ha u3y4yeHue aireOpsl B 7-9 Kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacCOB B HEACNIO B TECUCHUE KaXKJOTro rojia 0O0yudeHHUs, BCEro 3a TpU roja
oOyuenus — He MeHee 306 yuyeOHBIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (ITO TOAAM OBYUEHI )
7 KIIACC

Yuciia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0J OT OJHOM (OPMBI 3aAMKCH
npobeit k gpyroi. I[loHsaThe palMOHAJIBHOTO 4YHCIa, 3alKCh, CpPaBHEHHE,
YHOOpSAJOYMBAHUE  pPALMOHAIBHBIX  4YHcel.  ApupMeThyeckue  JeUCTBUA  C
palMOHAJBbHBIMUA YHUCIaMU. PermieHue 3a1ay U3 peaJibHOW INMPAaKTUKA HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelIeM: OMNpeJelieHue, MnpeoOpa3zoBaHUe
BBIPQ)KEHUI Ha OCHOBE ONPEENICHUS], 3aIIUCh OOJIBIINX YUCEI.

[TpoueHTsl, 3anuch NPOLIEHTOB B BUE IpOOH U ApOoOU B BUJE NPOLEHTOB. Tpu
OCHOBHBIE 33124 Ha MPOLEHTHI, PEIICHNE 3a/1a4 U3 PEabHOM IPAKTHKHU.

[IpuMeHeHne NpPU3HAKOB  JEIMMOCTH, PA3JO0KEHHME HAa  MHOXKUTEIHU
HaTypaJbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM  Uucie TOpsMas W oOpaTHas
IPONOPLIHOHAIBHOCTH.

AJire0OpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHHs C NepeMeHHOM. JlomycTumeble



3Ha4YEeHUA INepeMeHHBIX. [IpencraBiieHre 3aBUCHMOCTH MEXAY BEJIMYMHAMU B BUJC
dbopmybl. Berancnenus mo gpopmynam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOKICCTBEHHO PABHBIC BBHIPAKCHHUS,
IpaBWia MpeoOpa3oBaHHsl CyMM M NPOM3BEIECHHI, MpaBUja PACKPBITHS CKOOOK H
MIPUBEICHNUS MTOI0OHBIX CIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM OKA3aTEIEM.

OpnowreHsl © MHoroujaeHbl. CteneHp MHorouwieHa. Clo0KeHUE, BBIYMTAHHUE,
YMHOXEHHE MHOTOWIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBAAPAT CYMMBI U
KBaapar pasHoctu. dDopmysia pa3sHOCTH KBaapaToB. Pa3iiokeHHME MHOIOWIEHOB Ha
MHO>KHTEIIH.

YpaBHeHus

VYpaBHeHHE, KOpEHb YpaBHEHHs, IpaBUjia NpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, PEIICHNE JTUHEHHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUI IO YCIOBHUIO
3amaun. Pemenue TeKCTOBBIX 3a/1a4 € IOMOIIBIO YPaBHEHUN.

*JluHeliHOe YpaBHEHUE C BYMs IIEPEMEHHBIMU M ero rpaduk . CucreMa IByX
JIMHEMHBIX YpaBHEHUM C JBYMsS IIEpEMEHHBIMU. PellleHue cucreM ypaBHEHUU
croco0boM mnojcTaHOBKU. [IpuMepsl penieHus: TEKCTOBBIX 337ad € MOMOIIbI0 CUCTEM
YPaBHEHU.

DyHKUNHA

KoopanHara Touky Ha npsMoi. UucnoBble MPOMEXYTKH. PaccTosiHue MEXIy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu Ox u Oy. Abcuucca M opauHaTa
TOYKA Ha KOOPJMHATHOW MIOocKoCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (HOpMyTaMu.
Yrenune rpadMKOB peasibHbIX 3aBUCUMOCTEH.

[Monsitue pyukimm. ['paduk ¢pynkipm. CoiictBa ¢pyHkuuil. JInneiinas QyHkums,
e€¢ rpaduk. I'padux ¢ynxkuuum y = kx + b. *I'paduueckoe peunieHue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUL™.

8 KJIACC

Yucia v BHIYHCIEHUS

KBagpatueiii kopeHb u3 uucna. *IloHdarue o0 HppanMOHAIBHOM YHCIIE.
JlecsitTuunbie PUOIMKEHUST UppalMoHaNbHBIX drcen . CBolicTBa apuMeTndecKux
KBaJIpaTHBIX KOPHEH U WX MPUMEHEHHE K MPEOOPA30BAHHUIO YHCIOBBIX BBIPAKEHUIN U
BbIUMCIICHHUM. *JlelicTBUTENbHBIC unca ™,

Crenens ¢ 1eIpIM Toka3aTeneM u e€ cpoiicTBa. CTaHmapTHAsI 3aKCh YUCIA.

AJaredpanyeckue BbIpaKeHHUs

KBanparnblil TpéxuieH; pa3ioKeHue KBaJpaTHOro TPEXUICHa Ha MHOXKHUTEIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOMCTBO alreOpanyeckod apoOwu.
Crnoxenue, BbIUMTAHUE, YMHOXXEHHUE, [eJIeHHe anreOpandeckux JapoOei.
ParmonanpHbie BhIpaXXEHUS U UX PeoOpa3oBaHHUE.

2 3neck | ganee * * 0603HAYEHBI TEMBI, H3y9EHHE KOTOPHIX IIPOBOIUTCS B 03HAKOMUTEILHOM IUTaHe. Ilemaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



YpaBHeHUS U HEPABEHCTBA

KBanparHoe ypaBHeHme, Gopmysa KOpHEH KBaapaTHOTO ypaBHeHus. *Teopema
Buera®* Pemienne ypaBHeHUH, CBOASIIMXCS K TUHEHHBIM U KBagpaTHbIM. [Ipocreiimue
JPOOHO-pallMOHAJIbHBIE YPAaBHEHHUS.

*'paduueckasi MHTEpOpETAIMs YPAaBHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEM
JUHENHBIX YpaBHEHHM C JABYMsI MepeMeHHbIMU™* IlpuMepsl perieHus CcHucTeM
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Peliienre TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucoBble HEpAaBEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl JINHEMHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

DOyHKUUHA

[Tonsitue gynkiuu. OOIACTh OMPEACTICHUS U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CriocoOsb1 3amanus QyHKITHIA.

I'paduk ¢ynkuuu. Urenue cpoiictB (ynkuuu mo e€ rpaduxy. [Ipumeps
rpaukoB (YHKLHIA, OTPAKAIOIINUX PEATBHBIE POLECCHI.

OyHKIMKM, ONHUCHIBAIOIIME TNPSAMYI0O UM OOpaTHYIO MNPONOPLHUOHAIBHbBIC

- k
3aBUCHMOCTH, uXx rpaduku. DyHKIMH y = X°, y = x°, y = Vx, y= 3

*['paprueckoe perieHre ypaBHEHU U CUCTEM YpaBHEHHIT™.

9 KUIIACC

Yucia ¥ BBIYMCICHUSA

PanvonanbHble yucia, *uppanvoHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE
NEeCATUYHbIE ApoOH. MHOXKECTBO NEHUCTBUTEIBHBIX YUCEN; JEUCTBUTENbHBIE YHUCIIA
Kak OECKOHEUHbIE JIeCATUYHBIE TpoOu. B3aMHO 0IHO3HAUYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPAUHATHOU IPSIMOU.

CpaBHeHUE JCUCTBUTENBHBIX  YHUCEN, apu(PMETUYECKUe JCUCTBUS C
NEHUCTBUTEIBbHBIMU YU CIIAMU *.

Pasmeppl OOBEKTOB OKpY’KAIOLIEr0 MHUpPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroILIEM MHUpE.

[TpubnmwxéHHOEe 3HAUYEHUE BEIWYHMHBI, TOYHOCTh NpHUOImkeHus. OKpyrieHue
yucen. [Ipukuaka v oneHka pe3yJbTaToOB BEIYMCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHune ypaBHEHM, CBOIAIIMUXCA K KBaJAPATHBIM.
bukBanparHoe ypaBHeHnue. *[Ipumepsl pellieHHs YpaBHEHUU TPEThel U 4eTBEPTOM
CTETIeHE! Pa3IoKEHUEM Ha MHOKUTEIH *,

Pemmenue npoOHO-paliMOHaNbHBIX YPAaBHEHUH.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyecKium METOJIOM.

VYpaBHeHHe ¢ JByMsi mepeMeHHbIMU U ero rpaduk. Pemienue cuctem IByx
JIVMHEMHBIX YPAaBHEHUM C JABYMs IEPEMEHHBIMU. PellleHne cucrem JByX ypaBHEHUH,
OJTHO W3 KOTOPBIX JHHEHHOe, a Japyroe — BTOpod creneHu. [ 'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.



Perienne TeKCTOBBIX 3a7a4 aIreOpandeckiuM CIiocoOOM.

UucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemrenne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOW. KBaapaTHble HepaBeHCTBaA.
['paduueckass wuHTEpHpeTanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMHU.

DyHKUUH

KBagpatuunas ¢ynkuusa, e€ rpapuk u cpoiictBa. Ilapaboisia, KoopauHATHI
BEPILUHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbl.

'padpuxu GyHKIMIA: y = kx, y = kx + b, y =X,

_ k .
y = x,y = _ uux cpoiictsa.

Yucii0BbIe MOCTEAOBATEIBHOCTH U MIPOTPECCUH

[ToHsiTHE YMCIOBOM TMOCIENOBATEIBHOCTU. 3aJaHUE IIOCIEI0BATEIbHOCTH
peKyppeHTHOH hopmymoit u popmyIioi n-ro uieHa.

Apudmernueckas u reoMmerpuueckas mporpeccuu. PopMynbl n-TO 4iIeHA
apuPMETUIECKON ¥ TEOMETPUIECKON MPOTPECCHl, CYMMBI TIEPBBIX # YJICHOB.

*N300paxkeHne 4iIeHOB apu(METHUYECKOW U TeOMETPUYECKON MPOTPECCHit
TOYKaMM HA KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI *.

IVDTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «Ausredpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus JOJKHO OOECIeYuBaTh JOCTHUKEHHUE CICAYIOIMIMX MPEAMETHBIX
00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KUIIACC

Yuciia 1 BbIYUCICHUS

BoinonHsTh, coyeTas yCTHbIE W THUCbMEHHBbIE MPUEMBI, apuMeTHUECKHUe
JEUCTBUA C PalMOHAIBHBIMU YUCIIAMH.

Haxoauth 3Ha4YeHMs] YHMCIOBBIX BBIPAKEHUH; INPUMEHATH pPa3HOOOpa3HbIE
crocoObl M MPUEMBI BBIYMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpIKaLIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexomuth OT omHONW (HOPMBI 3aMUCH YUCENl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATHYHYIO apoOb). CpaBHUBATH U
yHOPSAI0YHUBATh PALIMOHATIBHBIE YUCIIA.

OKpyIJsITh yucna.

BBINONHATh TPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYCHHI
YHCJIOBBIX BBIPAKEHUH.

BbInoyHATh JEHCTBUS CO CTENEHSMHU C HATypaJlbHBIMU TOKa3zareiasiMu (C
OIIOPOH Ha CIIPaBOYHYIO MHPOPMALIHIO).

[IpuMeHATh MPU3HAKU ACIMMOCTH, PA3JI0KEHNE HA MHOXXUTENIA HATyPAJIbHBIX



YHCEJL.

Pemate mnpocreiiiine MpakTUKO-OPUEHTHUPOBAHHBIE 33Jaud, CBS3aHHBIE C
OTHOILIEHUEM  BEJINYMH, IPONOPUMOHATBHOCTBIO ~ BEJIMYMH,  MPOLICHTaMU;
MHTEPIIPETUPOBATh PE3YJIbTAThl PELIECHUS 3a/1ad ¢ YYETOM OrpaHUYEHM, CBSI3aHHBIX
CO CBOMCTBAMM PacCMATPUBAEMBIX OOBEKTOB.

AJire0OpanvecKkue BbIPaKeHUs!

OpueHTHpOBaTbCA B TMOHATUSIX W ONEpPUpPOBaTH Ha 0a30BOM YypOBHE
anredpanyeckor TEPMUHOJIOTHEN U CUMBOJIMKOM.

HaxonuTe 3HaueHUs: OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrimonHaTs npeoOpa3zoBaHus 1I€JI0T0 BBIPAXKEHHUS B MHOTOWIEH IPUBEIECHUEM
MOIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINOJIHATE YMHOKEHHWE OJHOYJIEHA Ha MHOIOWIEH M MHOrOWIEeHa Ha
MHOTOYJICH, MPUMEHATH (DOPMYJIBI KBajJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpon
Ha CIIPABOYHYIO UH(OPMAITHIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHHSI 3a CKOOKHM OOILEro MHOKUTENS, TPYNIIUPOBKHU CIAraeMbIX, TPUMEHEHHS
bopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOIl Ha CITPaBOYHYIO MH(POPMAITHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIECHOB /ISl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYypaJbHBIMH IOKA3aTENsIMU IS
npeoOpa3zoBaHus BEIpAXKEHHH (C OMOPOI Ha CIPABOYHYIO MH(POPMAILIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemate nvHEWHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSs IIpaBUiIa
nepexoaa OT HCXOJIHOIO YPaBHEHUS K paBHOCHIIbHOMY eMy. [IpoBepsTs, sBaseTcs au
YHCJIO KOPHEM YPaBHEHUS.

WmeTs mpenctaBieHHe O Tpa@HUUeCcKUX METONaX NpPHU PEHICHUH JIMHEHHBIX
YPAaBHEHUN U UX CUCTEM.

[TonOupaTe mnpuMepbl Map YHUCEN, SBISIOIIUXCS PEUICHUEM JIMHEHMHOIO
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CrtpouTh B KOOPJIMHATHOMN IJIOCKOCTH rpauK JTUHEHHOTO YpaBHEHUS C JBYMs
NEePEMEHHBIMU; MOJIB3YACh IPAPUKOM, TPUBOJIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTteMbl JByX JMHEHHBIX YPAaBHEHUN C IBYMS NIEPEMEHHBIMHU, B TOM
yuclie rpaguuecku (C Ormopoi Ha aNrOpUTM YUEOHBIX JIEUCTBUM).

CocraBisTh (IOCIE€ COBMECTHOIO aHajiv3a) W pPElIaTh JUHEWHOE ypaBHEHUE
WIM CHCTEMY JIMHEWHBIX YpPaBHEHUI M0 YCIOBHUIO 3aJa4yd, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 33Ja4H [TOJIYYEHHBIH pe3yibTar.

Koopannarsel u rpadpuku. @yHKuumn

N300paxkaTh HA KOOPAUHATHOW MPAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3aMMCHIBATh YHCIOBBIE NMPOMEXYTKH Ha
anreOpanyecKoM sI3bIKe.

OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTHM TOYKHM MO 33JaHHBIM KOOpPJMHATAM;
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk PyHkuuu y =kx + b.

OnuceiBaTh € MOMOUIbIO (DYHKIMI HM3BECTHBIE 3aBHUCHUMOCTH  MEXKIY
BeMYMHAMU ([0 aJITOPUTMY YYEOHBIX NIEUCTBHIf): CKOPOCTb, BpEMs, PaCCTOSHUE;



IIeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEILHOCTD, BpeMsl, 00BEM PadOTHI.
HaxomuTs 3HaueHre GyHKIMY 110 3HAYECHUIO €€ apryMEeHTA.
[Torumaths rpadudecknid crocod MPEACTABICHUS W aHAIW3a WH(POPMAIIUU;
W3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 rpaUKOB pEeAbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

8 KVIACC

Yucsia 1 BbIYMCJICHUSA

Hcnonb30BaTh HayajdbHBIE MPEJICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
qucesn I CpaBHEHUS, OKPYTJEHUS W BBIUMCICHUM; M300pakaTh JCHCTBUTEIIHHBIC
Yyyca TOYKaMU Ha KOOPAUHATHOM TIPSIMO.

[IpumeHsATh TOHATHE apUPMETHUYECKOTO KBAJPATHOTO KOPHS; HAXOAUTH
KBaJIpaTHbIE KOPHHU, HCHOJB3YySd MPU HEOOXOJUMOCTH KaJIbKYJSATOP; BBIMOIHATH
npocTerime TpeoO0pa3oBaHUsl BBIPAKEHUM, COAEpPXKAIIMX KBaJApPAaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcrnonp30BaTh 3amucu OOJBIIUX U MaJbIX YHCEN C MOMOIIBIO JECSITHYHBIX
Jpobeit u crenenei uncna 10.

Auire0panvecKkue BbIPaKeHUsI

[IpuMeHAT, NOHATHE CTENEHW C LEJbIM  [OKAa3aTelleM, BBINOJHSATH
npeoOpa3oBaHUs BBIPAXKEHUM, COJACPKAIUX CTENEHU C IEJbIM ToKazaTenem (C
UCIOJIb30BAaHUEM CITPAaBOUYHOM MH(OPMAIUN).

BBINOTHATE HECTIOXKHBIE TOXKIECTBEHHBIE MMPEOOpa3oBaHUs palMOHATBHBIX
BBIpaKEHUN HAa OCHOBE MPaBWJI JCHUCTBUM HaJl MHOTOYJIEHAMH U aJreOpandyecKuMHU
JTPOOSMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[TpumensTh nmpeoOpa3oBaHus BHIPAKEHUM JJIs PEUICHUS Pa3IUYHBIX 3a/1a4 U3
MAaTEMAaTHKH, CMEXKHBIX [IPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHelHbIE, KBaJpaTHbIE YpaBHEHUS (C MCIOJIB30BAHUEM CIIPABOYHOMU
uH(OpMAIIMK) ¥ palMOHATbHBIC YPAaBHECHUS, CBOJIAIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE HCCIECIOBAHNUS YPABHEHWM M CUCTEM YPAaBHEHUWM, B
TOM YHCJIe ¢ MPUMEHEHUEM TpaUUeCKUX Mpe/IcTaBiIeHUN (yCTaHABIUBATh, UMEET JIU
ypaBHEHHE WJIM CHUCTEMa YpPaBHEHUUW pEIIeHUs, €CId UMEET, TO CKOJIBKO, U Tp.) C
OTOpOM Ha aITOPUTM YUCOHBIX JEHCTBUIA.

[lepexonuth OT cCiIOBECHOM (OPMYJIMPOBKM 3adauM K €€ anreOpandeckoin
MOJENIN C T[OMOLIBIO COCTABJICHUS YPABHEHUS WIA CHUCTEMBl ypPaBHEHHIA,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4U MOJYUYEHHbBIA PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLIEHKH; PEIIATh
JUHEHWHBIC HEPABEHCTBA C OHOM MEPEMEHHON M MX CHCTEMBI; JIaBaTh IpauiecKyro
WJUTIOCTPALMIO0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUN

OnepupoBath Ha 0a30BOM ypOBHE (PYHKIIMOHAJIbHBIE TOHSATUS U S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYECHUS); OMpPEACIATh 3HAUeHUE (PYHKIUMU MO



3HAYCHHUIO apTyMEHTa; ONPEACNIATh CBOMCTBA (PYHKITUHU TI0 €€ rpaduKy.
Crpouts rpaduky deMeHTapHbIX QYHKIUN BUIA , Yy = X5, Yy =X,y =Vx ,y =

k . . .
5 ONUCBHIBATH CBOKCTBA YHCIIOBOH ¢dbynkuuu no e€ rpaduky (mpu HeoOXO0AUMOCTH C

HaIPaBJIAIONIEN TOMOIIBIO).

9 KUIIACC

Yucia ¥ BbIYMCICHUSA

CpaBHUBATh U yIOPSI0YMBATh PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCTIA.

BeinonHATh apupMeTuyeckne JeHCTBUS C pallMOHAIbHBIMHU YUCIAMH, COUETas
YCTHBIE W TNHUCBMEHHBIE IPUEMBI, BBINOJHATh BBIYHMCICHUS C HPPALHOHAIBHBIMU
YUCIIaMU.

HaxoauTe 3HaYeHUs CTENEHEN C LENBIMU MTOKA3aTENIMHA U KOPHEW; BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHHU.

OKpyrisTe JAEUCTBUTEIBHBIC YHCIA, BBINOIHATh IPUKUIKY PE3yJIbTATa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE U KBAaJAPATHBIC YPABHEHUS, YPABHEHHUs, CBOIALIMECSA K HUM,
npocTenire JpoOHO-pallOHAIbHbIE YPABHEHUS.

Pemate mpocrenmme CcHUCTEMBl JABYX JIMHEMHBIX YPaBHEHHHW C JByMs
IIEPEMEHHBIMM M CHUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YypPAaBHEHHE HE
SBJISIETCSL TMHEUHBIM (110 BU3yaJIbHOU omope).

PemaTte mnpocTeiiirie TEKCTOBbIE 3aJayd alreOpandeckuM CIocoOoM C
IIOMOIIbIO COCTABJICHHUSI YPAaBHEHUS WJIM CHCTEMBI IBYX YPaBHEHHH C JByMs
IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTEUIINE HUCCIIEAOBAHUS YPABHEHUW M CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpaUueCcKUX MPEACTAaBICHUN (yCTaHABINBATh, UMEET JIU
ypaBHEHHE WIN CUCTEMA YPAaBHEHUH PEIIeHUs, €CIIU UMEET, TO CKOJIBbKO, U Tp.).

Pemare nuHelHbIE HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh
pEelLIEHNEe HEPAaBEHCTB HAa YHCIOBOM INPSIMOM, 3alMCHIBATh PELICHUE C IIOMOIIBIO
CUMBOIJIOB.

Pemats cucTeMsl INHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YUCIOBOM
IIPSAAMOM, 3aIIMCHIBATh PELIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKUUH

Pacrio3HaBaTh (QyHKIMM H3y4YeHHbIX BHJIOB. IloKa3bIBaTh CXEMAaTHYECKH
pacrnoyiokKeHUe Ha KOOPJIMHATHOM IUIOCKOCTH TrpadukoB (QyHKIUN BUIa: y = kx,

_ k )
y=kx+b,,y=ax* +bx +c,y=x,y = Jx,y = ~ B 3aBHCHMOCTH OT 3HaYeHHUH

K02(pUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth ¥ HM300pakaTh CXEeMaTHYECKU TpaduKH KBaJPaTUYHBIX (DYHKIIHMH,
OMHCHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKIIUM 1O UX TpaduKkam.

Pacno3naBare kBajgpaTuuHyro (GyHKIOHIO 10 (OpMyJie, TPUBOAUTH MPUMEPHI



KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUHU.

YucioBbIC MOCIEI0BATEILHOCTH U IPOrPECCUH

Pacno3HaBaTh apupMETHUECKYIO U TEOMETPHUECKYIO TMPOTPECCHH TIPH Pa3HBIX
croco0ax 3a/JaHusl.

BbINOJIHATE ~ BBIYMCIIEHHST €  HMCHOJb30BaHHEM (opMmMysl n-ro  4jieHa
apu(QMETUYECKON U TeOMETPUYECKON MpOrpeccui, CyMMBbI MEpPBBIX 7 YJIEHOB (C
OMOpOH Ha CIPABOYHYIO0 HH(POPMAIIHIO).

Pewlats 3agaum, CBSI3aHHBIE C YHUCIOBBIMHU ITOCJEAOBATENBHOCTSMH, B TOM
quclie 33/1a4d U3 PeaIbHOM KU3HU (C MCMOJIb30BAaHUEM KaJIbKYJISATOPA, LHUQPPOBHIX
TEXHOJIOTHH).

OE/IEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOT'O KYPCA
«'EOMETPUS». 7-9 KITACCBbI
Hesn n3yyeHust yueOHOro Kypca

O6mme 1enu wu3zydeHus ydeOHoOro kypca «l'eoMeTpus» MpeJACTaBICHbl B
[TOOIT OOO. OHu 3aKIHOYAKOTCS, MPEKIE BCETO B TOM, YTO HA YPOKAX I€OMETPUHU
OoOy4Yaromuiicss y4uTCsSd TPOBOJUTH JOKa3aTelbHBIE PACCyXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYECHUS, JOKA3bIBaTh MCTUHHBIE YTBEPXKIACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MIPOBOJUTH PACCYKIACHUS «OT MPOTUBHOTO», OTIMYATh
CBOMCTBa OT MpHU3HAKOB, (HOPMYIHpOBaTh OOpaTHBIC yTBepXkAeHUA. B oOydeHuu
YMEHHUIO PACCYXKJIaTh COCTOUT Ba)XHOE BOCIIUTATEILHOE 3HAYCHUE U3YUYCHUS
F€OMETPHUH, TPUCYIIEE UMEHHO OTEYECTBEHHOW MAaTEMATUYECKON IIKOJIE.

BTopoli menp0 H3yd4eHUs TEOMETPUH SIBJISICTCS MCIIOJB30BAaHUE €€ Kak
MHCTPYMEHTA MpU PEHICHUHM KAaK MaTeMaTH4YeCKUX, TaK M MPAKTUYECKHX 3ajady,
BCTPEUAIOIIMXCSI B peajbHOM  JKU3HU. IDTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIIUTENbHAS JIMHUS B M3YYCHUM T€OMETPUU B IIKoJe. JlJIsI 3TOro y4yurelnro
PEKOMEHIy€eTCS noaOUpaTh 3aJ1auun MPAKTUYECKOTO Xapakrepa JUISt
paccMaTpUBaeMbIX TE€M, YYUTh OOYYalOIIUXCA CTPOUTh MaTEMAaTHUYECKHUE MOJCIH
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTH BBIUYMCICHUS U  OIEHUBATh
aJIEKBaTHOCTh TMOJIYYEHHOTO pe3yJibrata. KpailHe BaXXHO MOJYEPKUBATH CBSI3U
T€OMETPUM C JAPYTMMH TIpeaMETaMU, MOTHUBHUPOBATH HCIOJIH30BaTh OIPEICICHUS
TCOMETPUYECKUX (UTYP U TIOHATHUM, JEMOHCTPUPOBATH MPUMEHEHHE TMOJYYSHHBIX
YMEHHH B (QU3HKE U TeXHUKE. DTU CBS3M HanboJiee SPKO BUJIHBI B TeMax «BeKTopbi»,
«Tpuronomerpudeckue CoOTHomeHus», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IVIaHe

CormacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbIH Kypce
«I'eomeTpus», KOTOPBI BKIIOYAET CICAYIOIIME OCHOBHBIE pa3/elibl COJCP KAHMS:
«'eomeTpuueckne Qurypsl M HX CBOMCTBa», «M3MepeHHe TIeoMEeTPUYECKUX
BEIMYMH», a Takke «JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTH», «BekTopbi»,
«/IBmxenus mnockoctu» u «lIpeobpazoBanus mogo0ous».

Y4eOHbIN MIIaH MpeaycMaTpUBAET W3yUeHHUE TeOMETpUH Ha 0a30BOM YPOBHE,



UCXOJI1 M3 He MeHee 68 ydeOHBIX 4YacoB B y4eOHOM TOJy, BCETO 3a TpU Toja
oOyuenwus — He MeHee 204 JacoB.

COJIEP)KAHUE YUEBHOT'O KYPCA «EOMETPHSI» (ITO TOIAM
OBYUYEHU)

7 KIIACC

Hauanbnbie nonstusa reomerpun. Touka, npsimMasi, OTPE30K, Jy4d. YToJ. Buuasl
yriioB. BeprukanbHble HW  CMEXHbIE yIubl. buccekrpuca yrma. Jlomanas,
MHOI'OYTroJIbHUK. [[apannenbHOCTh M NEPIEHANKYIIAPHOCTD NPSAMBIX.

*CummMerpuunble  (Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETPHUH *,
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

*OCHOBHBIE TOCTPOEHUS C TOMOUIBIO LIUPKYJIS U JIMHEUKH *.

TpeyroybHUK. Bricora, MeauaHa, ouccekTpuca, UX  CBONMCTBA.
PaBHOOEApEHHBIN U pABHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M MPU3HAKK PaBHOOEIPEHHOrO TpeyroyibHuKa. [I[pu3Haku paBeHCcTBA
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKK NapajuIesIbHBIX OpsMbIX. CyMMa yIJIOB TPEyrOJIbHHUKA.
BaeniHue yribl TpeyrojibHUKA.

[IpssMmoyronbHbIld  TpeyroiibHUK. (CBOMCTBO MeIHMaHbl MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K rumnorenyse. [Ipu3Haku paBeHCTBA IPAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsSIMOYTONBHBIN TPEYTOIBHUK C YIioMm B 30°.

HepaBenctBa B reoMeTpuu: *HEpPaBEHCTBO TPEYroJbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHO#, Teopema O OOojblIeM yrjie U OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*Teomerpuyeckoe mecto Touek.® buccektpuca yria W CcepeAMHHBIN
MEPIEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKHNE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XOpJa U JHAMETP, HUX CBOWCTBAa. B3auMmHoe
PacIOJIOKEHUE OKPYXKHOCTH M npsimoil. KacartenbHass M cekymas K OKpYKHOCTH.
Oxkpy>KHOCTb, BIMCaHHas B YroJl. BrucaHHas W ONHCaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHuky. Ilapamnenorpamm, ero npusHakd U CBOWCTBA. YacTHbIe
cllyyau MapajieJorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJpaT), MX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA W MPU3HAKU.
[IpsiMmoyroJibHasI Tpanenus.

*Meto yaBoeHus MeauaHsl. LleHTpanbHas cuMMeTpusl.

Teopema daneca u Teopema 0 IPONOPLUMOHAIBHBIX OTpe3kax. CpelHUE JINHUA
TpEeyroJbHUKa U Tpaneuuu. LlenTp macc TpeyroibHuKa.

[Tomobue TpeyronpHUKOB, Ko3(pduimeHtT mnomodus. Ilpusnaku momoous
TpeyroiabHuKoB*. [IpuMenenne noao0us npu peleHrny IpakKTUYECKUX 3a1a4.

3 3neck u ganee * * 0603HAYEHBI TEMBI, H3y9IEHHE KOTOPHIX IIPOBOIUTCA B 03HAKOMUTEIBLHOM IUTaHe. Ilemaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



CporictBa momaneii reoMmerpudeckux ¢uryp. Dopmynbsl s TUIONIAAH
TPEYroJIbHUKA, TapajiesorpaMma, pomba u Ttpamenuu. OTHOIICHHWE TUIONIaIeH
NOJI00HBIX (UTYP.

Beluncnenne miomaneld TpeyroJbHUKOB M MHOTOYTOJBHHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOTO YIja IpPSAMOYTOJIBHOTO TPEYIroOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHoMerpuiyeckrue GyHKIIMHU YTIIOB
B 30°, 45° u 60°.

BniucanHnble U HEHTpalIbHBIE YIJIbI, YTOJI MEXKAY KacaTeJIbHOW U XOPJIOU. YTIIbI
MEXIY XOpJAaMU M CEKylIMMH. BrHCaHHbIE W OINKMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxenue aByx OkpyxHoctei. Kacanme okpyxHocteid. OOmue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yrioB or 0° go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAeCTBO. DOPMyIIBI TPUBENCHUS.

Pemenne tpeyronpHuKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenne
MIPAKTUYECKUX 33/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

*[IpeodpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 nNpon3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYyIINX, TEOpEMa O KBaJipaTe KacaTeabHOM *.

Bektop, mmHa  (MOIyJb)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OIlEpallMd HaJ  BeKTopaMu. PasjokeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopaumHatel BekTopa. CKalsipHOE IPOU3BEIEHUE
BEKTOPOB, NPUMEHEHHE JIUIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPUHATHI HA TJIOCKOCTH. *YpaBHEHUS TIPSIMOM * U OKPYKHOCTH
B KOOpJAMHATaX, NEPECEYEHUE OKPYKHOCTEW M NpsMBIX. MeTox KoopAuHAT U €ro
IIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[nMMHA OKpyKHOCTH. 'pagycHas u paguaHHas
Mepa YIJjia, BBIYMCIEHUE [UIMH AYyr OKpyXHocted. IDlimomans kpyra, cekropa,
CErMEHTA.

*JIBUKEHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpUU GUryp (dJaeMeHTapHbIe
npeactasienus). [lapannensubrit nepenoc. [loopot *.

[INTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO
I'OJAM OBYYEHU )

OcBoenue yueOHOro kypca «['eomerpus» Ha ypOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHUs JIOJDKHO OOecreuuBaTh JOCTIDKEHHUE CIEAYIOMIMX —MPEIMETHBIX
00pa30oBaTeIbHBIX PE3YIHTATOB:



7 KIIACC

Pacno3naBath n3ydeHHbIE TeOMETpUISCKHE (DUTYPBI, ONIPEACIISTh UX B3aUMHOE
PacCIIOIOKEeHHE, H300pakaTh TIeOMETPUYCCKHE (UTYPBI; BBIIOIHATH YEPTEKH 110
YCIOBHIO 3ajaud. M3mepsATh NUHEWHBbIE W YIJIOBbIE BEIWYWHBL Pemare 3amaun Ha
BBIUHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyl0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEIWYMH MPEIMETOB B
peaIbHOM JKW3HU, Pa3MEPOB MPUPOJHBIX O0O0BEKTOB. PaznuuaTh pasmepsl 3THX
O0OBEKTOB IO TOPSIIKY BETUYUHBI.

CtpouTh uyepTeXku K TEeOMETpUUYECKHUM 3a7adyaM (C  HUCIOJIb30BaHUEM
CMBICJIOBOM OIMOPBI: HABOAIINE BOIPOCHI H/UJIH aIrOPUTMa YUEOHBIX JEHCTBHI).

[Tosb30BaThCd NpPU3HAKAMU  PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a/1a4.

[IpoBoaUTH OKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECCKUX TEOPEM.

[Tosb30BaThCA MpPU3HAKAMHU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMaHbI, POBEIEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTrOJIbHUKA, B
pPEILICHUH TeOMETPUYECKMX 3aJad (C HCIOJb30BAHUEM 3PUTEIHHON HATJISITHOCTH
u/unu BepOaIbHOM OTIOPHI).

OrnpenensaTs napauieIbHOCTh NPSIMBIX C MOMOIIBIO YTJI0B, KOTOPbIE 00pa3yeT
¢ HUMHU cekymada. Onpenensarb NapajuiedbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OAHOM IIPSMOU A0 TOUYEK APYTOU MPSIMOM.

Pemats 3aaun Ha KJiieTyaToi Oymare.

[IpoBOANTH BBIUMCIICHUSI U HAXOIUTh YHUCIIOBbIE U OYKBEHHBIC 3HAUCHUSI YTJIOB
B I€OMETPUUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU IEPECCUCHUH JBYX
MapaJUIEIbHBIX MPSIMBIX CEKYIIECH. Pemiate NMpakTUYEeCKHUe 3aJa4u Ha HAXOXKICHHE
YIJIOB.

HNmeTs nipeicTaBieHUE O MTOHITHE TEOMETPUYECKOTO MECTa TOUECK.

@opmMynUpOBaTh ONPEACIEHUS] OKPYXKHOCTH W Kpyra, XOpAbl W JHAMETpa
OKPYHOCTH, IOJIb30BATHCA MUX CBOMCTBAMH. YMETh HNPUMEHSTh 3TH CBOMCTBA IPHU
pEILICHUY 3a/a4.

OpueHTUPOBATHCS B MOHATHSAX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPY>KHOCTb,
IEHTP OMUCAHHOU OKpYKHOCTU. OnepupoBath Ha 0a30BOM YpOBHE (pakTamMu O TOM,
YTO OHMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO
CEepEIMHHBIE TEPIEHAUKYJISIPbl K CTOPOHAM TPEYIroJIbHUKA MEPECEKAlOTCsl B OJHOM
TOYKE.

OpueHTHpOBaTbCS B TOHATUSAX M ONEPUpPOBAaTH Ha 0a30BOM YpOBHE:
KacaTtelbHasi K OKPYXKHOCTH, TE€OpeMa O MNEPIEHIAUKYISIPHOCTA KACaTEeIbHOU |
paauyca, OpOBEIEHHOTO K TOYKE KaCaHUs.

Nmers mpencTtaBiieHHE O MPOCTEUIIMX TE€OMETPUUYECKHX HEPABEHCTBAX, HMX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUSI C MOMOUIBIO LUPKYJIA U
JIMHEWKH.



8 KUIACC

Pacrio3HaBaTh ~ OCHOBHBIE BHUJbl  YETHIPEXYTOJIBHUKOB, MX DJIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU NPU PEHICHUU T€OMETPUUECKUX 3a1au.

OpueHTHpOBaTbCS B MOHATHH — TOYKH IEPECEUCHUsS] MEINAH TPEYTOJIbHUKA
(eHTpa Macc) B pelieHuu 3a1ad.

Biianietp NoHATHEM CpeHEN JTMHUU TPEYTOJbHUKA U TPANEUHU, IPUMEHSTh UX
CBOWCTBA IIPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a/1ad. VIMeTh npeicraBieHme
o Tteopeme daneca u TeopemMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX JJIS
pELIeHHs MPAKTUYECKUX 3aa4 (C OIOPOM Ha 3pUTENBbHYIO HAIJISIHOCTB).

[IpuMeHATh TNpU3HAKM TOAOOHS TPEYTOJBHUKOB B PEUICHHH HECIOKHBIX
reOMETPUYECKUX 3a/au.

[Tonb3oBaTecst Teopemoir Iludaropa uisi pelieHHs TeOMETPUYECKUX H
MPaKTUYECKUX 3a]1a4.

Bnagets TNOHATHSMU CUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yrJia
NPSIMOYTOJILHOTO TpeyroiabHuKa. Iloap30BaThCsi ATUMHU TMOHATUSAMM JJIS PELIEHUs
MPaKTUYECKUX 3a7ad (MIPU HEOOXOIUMOCTH C OTOPO Ha aJITOPUTM MPaBHIIA).

Boruncnars  (paznuuHbIMH - crioco0aMu) (C OMOpod  Ha  CIIPABOYHYIO
uH(pOpPMAIMIO) IUJIOMIAAb TPEYroJbHUKA ¢ IUIONIAJAM MHOTOYTOJIBHBIX  (DUryp
(monb3ysich, Tie HEOOXOIUMO, KaIbKyJIATOpoM). [IpUMeHsTh MoydeHHblE YMEHUS B
MPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATUSMM BIHCAHHOTO U ILEHTPAJIBHOTO yIJa, HCMIOJIb30BaTh
TEOpEMBbl O BIIMCAHHBIX YIJIAX, YIJIAX MEXKIY XOpJaMu (CEKYIIMMH) U YIJIE MEXIY
KAacaTeNbHOM M XOPAOU NPH PEIICHUH NMPOCTEUIINX TEOMETPUIECKHX 3a1a4.

Bnagets MOHSATHEM OINKUCAHHOIO YETBIPEXYTOJbHUKA, MPUMEHSTh CBOWMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PEICHUHU MPOCTEHIINX 3a/1a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTEeMAaTHYECKHUE
MOJIeNIM /IS 33]1a4 peabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NpUMEHEHUEM TMOAOOUs U TPUTOHOMETpPUH (TOJB3YSACh, TJ€ HEO0OXOAUMO,
KaJIBKYJISITOPOM).

9 KVIACC

3HaThb TPUTOHOMETPUYECKHE (YHKIHMH OCTPhIX YIVIOB, HAXOJUTh C MX
MOMOILBIO  PA3JIMYHBIE AJIEMEHTBl MPSAMOYTOJIBHOIO TPEYTroJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoIuTh (C MOMOINIBIO KaNbKYJISATOPA) AJUHBI U
YTJIBI 17151 HeTAOJIMYHBIX 3HAYEHUH.

[Tonp30BaTbcss GopMysaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJIi HAaXOXXIEHHS COOTHOLUIEHUN MeEXAy TPUTOHOMETPUUECKUMHU
BEITMYMHAMHU (C OMOPOH Ha CIPAaBOYHYIO HH(OPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CUHYCOB W KOCMHYCOB JUISl HaXOKJEHUS PA3JIMYHbIX
JJIIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYrOJbHUKOB»), NPHUMEHATh UX MpHU
PELICHUH MPOCTENIINX T€OMETPUUECKUX 3a1au.

BnageTts noHatuaMu npeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilonmp3oBarbecsi cBoCTBaMU MNOJ00MS MPOU3BOJBHBIX (UTYD,



YMEThb BBIYUCIATH JUIMHBI MU HAXOAUTh YIJbl Y MOJOOHBIX (GUryp (Mo aaropurmy
y4eOHbIX naeiicTBuil). [IpuMeHsTH CBOWCTBAa MOAOOMS B MPAKTUYECKUX 3a/adax.
YMeTh NPUBOAUTH IPUMEPHI TOTOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yaJIbHOW OMOPE) O MPOU3BEACHUH OTPE3KOB
XOpJ, O IPOU3BEIAECHUHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpPAMH, TMOHMMATh UX T€OMETPUYECKUH U (PU3HUECKHM
CMBICJI, MPUMEHATh HX B PEIIEHUH TE€OMETPUYECKUX M (U3MYECKUX 3a/ad.
[IpuMeHsTh CKaIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCS METOIOM KOOPJMHAT HA IJIOCKOCTH, IPUMEHSTh €r0 B PEUICHUN
r€OMETPUYECKUX U MPAKTHUYECKUX 3a/1a4.

Bragets NMOHATUSAMH IPAaBUIBHOIO MHOIOYIOJBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI JYT'HM OKPYKHOCTH M PaJMaHHOM MEpBI YIVIA, YMEThb BBIYMCIIATH IUIOLIA/b
Kpyra W ero dvacteil (c omopodd Ha cmpaBouHyi uH(popmaruio). [lpumensars
NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxoguth ocu (MU LEHTPHI) CUMMETpUU (PUTYpP, TPUMEHSTH JBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasx.

[IpuMeHsATh NOJIydeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MATEMAaTHYECKHUE
MOJIeNIU IS 33]]a4 peabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NPUMEHEHUEM T0J00MS M TPUTOHOMETPUYECKUX (QYHKUUH (MOJB3YSACh, TlE
HE0OXO0IMMO, KAIBKYJISITOPOM).

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesun n3yyeHust yueOHOro Kypca

B coBpeMeHHOM mH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIOKEHUHN, TaK U
uX pos B oOpasoBaHuU. KaKaplii YENOBEK TMOCTOSHHO TNPHHUMACT PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A i1 000OCHOBAaHHOTO MPHUHSATHS PCIICHUS B
YCIIOBHSIX HEJIOCTaTKa MM M30bITKa HHPOPMAIIMA HEOOXOUMO B TOM YHCIIE XOPOIIIO
c(OpMUPOBAHHOE BEPOSTHOCTHOE M CTATHCTHUYECKOE MBIIUICHHE. IMEHHO TIOATOMY
OCTpPO BCTaa HEOOXOMUMOCTH C(HOPMHPOBATh y OOYYAIONIMXCS, B TOM YHCIE
oOyuvaromuxca ¢ 3P, ¢pyHKIIMOHANIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ceOs B
KaueCcTBE HEOTHEMJIEMON COCTABIISIONIEH YMEHHWE BOCIPUHUMATh M KPUTHUYECKU
aHAM3UPOBATh MH(GOPMAIINIO, TIPEACTABICHHYIO B Pa3NYHBIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX pEaJbHBIX TPOIECCOB W 3aBHCHMOCTEH,
MIPOU3BOJNUTH TMPOCTEHININE BEPOSTHOCTHBIE PACUETH. 3HAKOMCTBO C OCHOBHBIMU
MpUHITMIIAMU cOOpa, aHaIu3a W MPEICTAaBICHNs JaHHBIX U3 PA3INYHBIX cep KU3HA
o0l1iecTBa ¥ TOoCyJapcTBa MPUOOIIaeT 00yJaromuxcs K 001eCTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposSTHOCTH W CTaTHCTHKA
OCHOBHOM IIIKOJIBI BBIJICJICHBI CICIYIONIUE COACPKATEIHHO-METOANYCCKUE JTUHUH:
«IIpencraBiaeHue JaHHBIX W ONUCATENbHAs  CTATUCTHKA», «BeposTHOCTHY;
«DnmeMeHThl KOMOMHATOPHUKNY; «BBeeHne B TeOpHIo rpadoBy.

Copepxanue nmuaun «lIpencraBieHre AaHHBIX U OMUCATENbHAS CTaTUCTHUKA



CIIy’KUT OCHOBOH 11 (popMUpOBaHMS HABBIKOB PabOTHI ¢ MH(POpMAIIUE: OT YTEHUS U
WHTEpHpeTanuu WHPOpPMAIMK, TPEACTABICHHOW B Ta0nWIax, Ha auarpaMMmax u
rpadukax 1m0 cOopa, TPEACTABICHHUS W aHAIW3a JAHHBIX C HCIIOIH30BAHUEM
CTAaTUCTHUYECKUX XapaKTEPUCTHK CPEIHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuaromuecs ¢ 3IIP ydarcd cuuThIBaTh U MHTEPIPETUPOBATH JTAHHBIE, BbIIBUIATh,
apryMEHTHpPOBATh W KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MbBIIUISATh Haj
(dbakTOopaMu, BBI3BIBAIOIIUMU W3MEHUHMBOCTh, M OILIEHUBATh WX BIUSHUE Ha
paccMaTpuBaeMbIe BEIMYUHBI U POLECCHI.

NHTYyUTUBHOE MNPENCTABICHUE O CIy4allHOM W3MEHYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN U TEHJICHIIMI CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOU JJI U3yUEHUS
Teopun BeposATHOCTEH. bombiioe 3Hauenne ans obyuaromuxcs ¢ 3P 3xecy umeror
MPAKTUYECKUE 3aJaHusl, B YACTHOCTU OMBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMH
MOJEIIIMH.

[loHsATHE BEpPOSATHOCTM BBOAUTCA KaK Mepa NPaBIONOA00US CIy4yalHOIO
coObiTud. [Ipu n3yuenun kypca odydaronuecs ¢ 3IIP 3HakomsiTca ¢ mpocTelHmmmMu
METOJAMH  BBIYHMCIEHUS BEPOATHOCTEH B  CIy4YallHbIX SKCHEPUMEHTAaX C
PaBHOBO3MOXHBIMH  JJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh U pemarb Oojiee CIOXKHbIE 3anadyd. B Kypc BXOIsT
HayaJIbHbIE MPEJCTABICHUS O CIy4YalHBIX BEJIMYMHAX W HMX  YHCIOBBIX
XapaKTepUCTUKAaX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaIOLIUXCS C
3IIP ¢ MHOXeCTBaMH W OCHOBHBIMH OIEpalUsIMU HAJ  MHOXXECTBAMH,
paccMaTpHBAalOTCS MPUMEpPbl TNPUMEHEHUs I pEelIeHus 3aj]ad, a TakKxke
WCIIOJIb30BAHUS B IPYTUX MAaTEeMAaTUUECKUX KypcaxX U YUeOHBIX MpeMeTax.

MecTo yueOHOTro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax umsyuaercs Kypc «BepoATHOCTb M CTaTHUCTHKa», B KOTOPBIA
BXxomaTr pasaensl: «lIpencraBieHue HaHHBIX W ONMCATENIbHAs CTAaTHUCTUKA»;
«BeposaTtHoCcThY; «DMeMeHThl KOMOMHATOPUKNY; « BBeneHue B Teoputo rpadoBy.

Ha u3yuenne naHHoro xypca oTBOAUT | yueOHBIN Yac B HEACNIO B TEUEHUE
KaXkJ10ro roga o0ydenus, Bcero 102 yueOHbIX yaca.

COAEPXXAHUE YYEBHOTI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (I1O
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienne NaHHBIX B BUE TaOIul, AMarpamm, rpadukoB. 3aroTHEHHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JTUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHBIX IpolieccoB. M3Bneuenne nHdopmanuu u3 quarpaMm u
TaOJINII, UCTIONH30BAHNE U UHTEPIPETAIINS JAHHBIX.

OmnucaTtenpHas CTAaTHCTHKA: CpeaHee apudmermueckoe, MeauaHa, pa3Mmax,
HauOOJIbIIIEE W HAWMEHbBINICe 3HAYeHUs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHUYUBOCTH.

*CiyyallHbId SKCIEPUMEHT (OMBIT) M ciiydyailHOe coObITHE. BeposiTHOCTh U



yacTtoTa. Pojib MalOBEpOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJIE U
B 001ecTBE. MOHETa U UIPabHAsS KOCTh B TEOPHU BEPOSITHOCTEH ™,

*I'pad, BepmuHa, peOpo. Cremenp BepuinHbL. Yuciao pédbep W cymmapHas
creneHb BepuinH. IIpencraBnenue o cBasHoctu rpada. Llenum m nmknsl. [Tyt B
rpadax. O6xox rpada (diepoB myTh). [Ipencrabienne 06 opueHTUPOBAaHHOM rpade.
Pemienue 3a1au ¢ momoiibio rpados™.

8 KVIACC

[IpencraBiieHne JaHHBIX B BUIE TAOJHII, TUAarpaMM, rpapuKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, MNOAMHOXKeCTBO. Omnepanuu  Haj
MHOKECTBaMU: 00bEMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBA onepanuii Hajl
MHO>KECTBaMHU: IIEPEMECTUTEINILHOE, COYETATEIIbHOE, pacupenenuTenbHOE,
BKJItoueHus. lcnonb3oBaHue rpauueckoro MpPEACTABICHUS MHOXECTB  JIs
OIMCAHUs PEANIbHBIX IIPOLIECCOB U SIBJIICHUM, IIPU PELICHUH 3aa4.

*U3mepenue paccerBaHus JaHHBIX. Jlucrepcust U CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OpOB. Jlnarpamma paccemBaHus *,

OneMeHTapHble COOBITHA  ciay4aiiHOoro ombita. Ciy4ailHble  COOBITHS.
Bepostaoctu coObitnii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.
Crnyuaiinbiii BIOOp. CBA3b MEXKy MaJOBEPOATHBIMU U IPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B ITPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIYyTH, CYILECTBOBAHUE
BUCSYEH BEpUIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH W 4yucioM pédep. Ilpasuio
yMHOXeHHUs. Pemienue 3aiau ¢ momolpto rpagos.

[TpotuBononoxHuele coObiTud. Juarpamma Oiinepa. OObeauHEeHHE U
nepeceyenre  coObiTuii.  HecoBmecTtHble  coObitusa.  ®DopMmyna  ClIOXKEHUs
BEPOSTHOCTEU. YCIIOBHAas BepOATHOCTh. [IpaBwiio ymHOxkeHus. HeszaBucumeblie
coopitus. IlpencraBienue skcnepuMeHTa B BUJe JAepeBa. PerieHue 3amad Ha
HaxO)XJICHUE BEPOSATHOCTEM C IIOMOLIBIO JepeBa CIIy4YalHOI'O OKCIIEPUMEHTA,
auarpamm Ditnepa *.

9 KUIIACC

[IpencraBienne nOaHHBIX B BUJE  Tabnuil, JaudarpamM, TpaduUKoB,
WHTEpHpeTalus JaHHbIX. UTeHne U mocTpoeHue Tabiull, JuarpaMm, rpaukoB IO
peanbHbIM JTaHHBIM.

[lepectanoBku u (axropuan. CodeTaHuss U YUCIO coueTaHuid. *TpeyroapHUK
[Tackans™®. Pemenue 3a1a49 ¢ HCIOJIb30BaHUEM KOMOMHATOPHUKH.

*'eomerpuueckas BeposiTHOCTh. CiyudaliHBIM BBHIOOpP TOYKM W3 (PUTYphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TyT'H OKPYKHOCTH *,

HcneiTanne. Ycnex u Heygnadya. Cepust UCnbITaHUM 10 nepBoro ycnexa. Cepus
ucnbeiTanuil bepayuiu. BeposTtHOCTH cOOBITHI B cepun UcTibITaHUN bepHyiu.

CnyvaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSTHOCTEW. Maremarndeckoe

*3nmeck u manee * * 0603HAYEHBI TEMBI, H3y4EHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMHTEIBHOM IUIaHe. Ileqaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



oxugaHue W gaucrepcus. lIpuMeppl  MaTEMaTHYECKOrO  OXUAAHUS KAk
TEOPETUYECKOTO0 CPEAHEro0 3HA4YEHUs BEIWYMHBI. MaremaThyecKkoe OXHUIaHuE |
JUCIIEPCHS CITyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUN UCTIBITAHUN bepHyIum».

[lonsatue o 3akoHe OonbIIKMX yuced. M3MepeHue BEpOATHOCTEM C MOMOIIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOLIECTBE.

INTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEH ITPOI'PAMMEI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHUA)

IIpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca « BeposSTHOCTh U cTaTUCTUKA» B 7—
9 knaccax XapakTepHU3yIOTCS CIEAYIOUMMU YMEHHUSIMU.

7 KIIACC

Yurate wuH(OpMaNMIO, TPEACTABICHHYIO B TaOmWIaX, HA JAMarpaMMax;
NPEJICTaBISITh JaHHBIE B BHAE TAOMUI, CTPOUTh JaUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) MO MacCHMBaM 3HAYCHHUH (C UCIIOIb30BaHUEM 3PUTEIBHON
HaIrJISAHOCTH W/WUIK BepOaIbHON OTOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YWCIOBBIE  JIAHHBIE,
Mpe/ICTaBIICHHbIE B TA0JIMIIAX, HA TUarpaMMax, rpagukax.

OpueHTHpPOBAaThCA B TMOHATUAX W ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIECKOe, MeInaHa, HauOoJIblIlee U HAaUMEHbIIIee 3HAYCHHs, pa3Max.

MMets mnpencraBlieHHME O CIy4alHOM W3MEHYMBOCTHM HA IIPUMEpax IIEH,
¢u3nyecKux BEIMYMH, AHTPOMOMETPUYECKHX JaHHBIX; HMEThb MPEJCTABICHUE O
CTaTUCTUYECKOW YCTOWYMBOCTH.

8 KJIACC

W3Bnekath W mpeoOpa3oBbiBaTh HHGOPMAIMIO, MPEACTABICHHYIO B BHJIC
Ta0aul, nuarpaMm, TpauKoB; MPEJCTaBIATH JaHHbIC B BUJIE TAOJUII, AHArpaMM,
rpadukoB.

OnuceIBaTh MOCJE COBMECTHOTO aHAJIN3a JIaHHBIEC C TIOMOIIBIO CTATUCTUYECKUX
MoKaszaTejel: CpeIHMX 3HAauYeHUM W Mep pacceuBaHMs (pa3max, AUCIEPCUS H
CTaHJApPTHOE OTKJIOHCHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYCHHUH U 9aCTOTHI COOBITUH, B TOM YHCIIE TIO
pe3yJbTataM HU3MEpeHU U HaOmoaeHUH (C  HCIOJIb30BaHUEM 3PUTEILHOMN
HarJISAHOCTH W/WIX BepOaIbHOM OTIOPHI).

HaxomuTe BEpOATHOCTH CIyY9ailHBIX COOBITUH B ONBITAaX, 3HAas BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI€ B OINBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU (C UCIIOIB30BAHUEM 3PUTEIBHON HATJISTHOCTH W/WIH
BEepOAIbHON OTIOPHI).

Nmets mpencraBieHre o0 rpaduUuecKux MOJEIAX: JIEPEeBO  CIy4alHOIo
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YMCcIoBas mpsMasl.

OnepupoBaTh MOHITHUSIMU Ha 0a30BOM YPOBHE: MHOKECTBO, IMOJIMHOXKECTBO;
BBITIOJTHATD OIEPaIMK HaJl MHOKECTBAMU: 00bEIMHEHHE, TTIepeceUueHUe, TOMOTHEHNUE,



NEPEUNCIIATh  3JIEMEHTBl  MHOXKECTB; IPUMEHATH CBOMCTBA MHOXKECTB  (C
MCII0JIb30BAaHUEM BU3YaAJIbHOM OIOPHI).

Hmets mpencTtaBieHne o rpaduyeckoM MpPECTaBICHWE MHOXXECTB M CBS3EH
MEKly HUMH JUJIs ONMCAHUS MPOLECCOB U SBJICHUM, B TOM YUCJE IIPU PELICHUU 3a1a4
U3 IpyTUX Y4eOHBIX MPEIMETOB U KypCOB.

9 KUIIACC

N3Bnekats U mpeoOpa3oBbiBaTh UHGOPMALIUIO, TPEJCTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUJE TaONMII, JUarpaMm, rpaukoB; MPEJCTaBIsATh JAHHBIE B BHJIE
Ta0JIUILL, TUarpaMm, rpauKoB.

PemaTte mnpocreiinive 3ajaud OpraHM30BAHHBIM MEPeOOPOM BAPUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

HNmetrs mpencraBieHue 00 OMUCATENbHBIX XapaKTEPUCTHKAX JUIsi MAaCCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEIHNE 3HAYCHUS U MEPbI PACCEUBAHMSL.

Haxoauth 4acTOThl 3HaUE€HUH M YACTOTHI COOBITUS, B TOM YHCIE MOJB3YSICh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUN 1 HAOIOACHHM (C OMOPOi HA CIIPABOYHYIO
uH(bOpMAIIHIO).

Haxoautb BEpOSATHOCTH CIy4alHBIX COOBITHI B W3YYEHHBIX OIIBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSX
WCIIBITAHUM JI0 IEPBOIO YCIIEXa, B CEPUAX UCTIBITAHUN bepHyIuIn.

NMerp TmpencraBieHUME O CIy4YalHOM BEIMYMHE U O PaCHpPEACIICHUU
BEPOSTHOCTEH.

Nmers mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4YalHON M3MEHYMBOCTH U O POJU 3aKOHA OOJBIIMX YHCEN B
npUpoe U 0OIIECTBE.



TEMATUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIaHUPOBAHUWE U KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOEHHE KaxJOH TeMbl yuyeOHOro IpeamMera
«Maremarukay ¢eaepanbHON aganTHPOBAHHONW OCHOBHOW 00pa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIET0 OO0pa3oBaHUs
oOyJarommxcs ¢ 3aJePKKOM MCUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pas3fiesioM ¢eaepaibHOn
paboueii mporpamMmbl yueOHOTrO mpeamera «MaremaTuka» 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OO0IIEro oOpa3oBaHMsL.
[Ipu s3ToM Opranuzanus BOpaBe camMa BHOCUTh U3MEHEHHs B COJIEp)KaHUE M paclpeesieHne y4eOHOro Marepuaia no rojam
oOy4eHMs, B IIOCJIEJ0BATEIbHOCTh H3YYEHUSI TEM M KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXJOW TEMbl, OIpENeJICHUE
OpraHu3aluOHHBIX (popM oOydeHus u T.1. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OINpeensieTcsl BBIOpaHHBIM 00pa30BaTEIbHON
opranuzauueid YMK, uHauBUTyaIbHBIMU MICUXO(U3NUECKUMU 0COOCHHOCTAMU KOHKpETHBIX oOyuatomuxcs ¢ 3I1P, crenenbto
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHJAlUsiIMH 1O OTOOpY M ajanTaiuu y4eOHOro MaTepualia 1Mo MaTeMaTHKe,
IIPEICTaBICHHBIMU B [[0SICHUTENBHON 3aIIUCKE.

5 kaacc (e menee 170 u)

Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE CoAcpKaHue

OcHoBHbIE BHBI 1eSITEJIbHOCTH oﬁyqaloumxca

(43 1)

Apudmernueckue JeHCTBUA C HaTypaJbHBIMH YHUCIAMH.
CBoiicTBa HyJsl IpPH CIOKEHUHM U YMHOXKEHUH, CBOWCTBA
€IMHHLBI  1pu  yMHOxeHuu.  IlepemecturensHoe u
COUETAaTEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXKEHUS,
*pacnpeeuTENILHOE CBOMCTBO YMHOKEHHUS * 7,

4acoB)
[HatypaabHbie Hecartnynas cucrema cuucinenus. Psan HarypanbHbeIX uucel. |Udrarb, 3anMcbiBaTh, CPAaBHHUBATh HATypaJbHbIC 4YHUCIA,
uucaa. JleiicrBust ¢ |Hatypanbnbiil psa. Yucno 0. HatypanbHble ymciia Ha KOOp-|y4acTBOBATb B OOCY:KA€HMH CHOCO00OB YIIOPSIOYUBAHUA
HATYpPaJbHBIMH JuHaTHOM npsMmol. CpaBHEHHE, OKPYIJIEHHUE HaTypaJIbHBIX | YMCEIL.
YHCIAMU YHCE. HN300paxkarb KOOPAMHATHYIO NPSIMYyK, OTMe4YaTb YHCIIA

TOYKaMU Ha KOOPAMHATHOM MpPsIMOH, HAXOJAMTb KOOPAMHATHI
TOYKH.

HccnenoBatp cBoiicTBa HaTypaiapHOro psaa, unucen 0 u 1 npu
CJI0)KEHUU U YMHOKEHUU.

Hcnoab30BaTh NMPaBMIO OKPYIVIEHUS HATYpalbHBIX YHCEN
IIp1 HEOOXOIMMOCTH C ONOPOM Ha aJITOPUTM IpaBuUIIa.




*[lenmuTenu W KpaTHble™ 4ucia, pa3jioKeHUE 4YHcla Ha
MHOxuTeNH. Jlenmenue c ocratkoM. lIpocTele M cocTaBHBIE
gyucna. *[pusnaku nenmumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypalbHBIM NIOKA3aTEIIEM.

YuciioBble BBIPAKEHHUS; OPSAIOK ACHCTBUM.

Perienue TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHYECKHe JIeHCTBYS,
Ha JIB)KEHUE U MOKYTIKH.

BeinmoHaATs apupmernyeckue AEHCTBHA C HATypAJIbHBIMU
YlC/IaMU, BBIYHC/IATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHH €O
cKoOKaMH 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BECHUE B BUJIE CTEIICHU, YUTATh CTEIICHH,
HCIO0JIB30BAaTh TEPMHHOJIOTHIO (OCHOBAaHHWE, I10Ka3aTelb),
BbIYUC/IATh 3HAYEHUs] CTENeHell npu HEOOXOAUMOCTH C
BU3yaJIbHOU OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYeHMH YHCIIOBBIX
BBIPKEHU, NMpeaaratb U NPUMEHATh NPHEMBI IPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTe MpU  BBIYMCICHUSX MepeMeCTHTEeNbHOe W
coyerarejbHOE CBOMCTBA CJOKEHHUS] W YMHOKEHHs,
*pacnpeneJuTeIbHOE CBOHCTBO YMHOKEHHUS *;
dbopMynupoBaTh M TNPUMEHATH IpaBUjia Mpeodpa3oBaHMA
YHCJIOBBIX BBIPA’KeHUH Ha OCHOBeE CBOICTB
apudmMeTnyecKux JeiicTBMIi NpH  Heo0XOAMMOCTH €
HAMNPaBJAIOLIEH NOMOIIbIO.

®opMyJIMpOBATh OMNpeeJieHUusl JIeIUTeNss W KpaTHoro (c
ONOpPOM Ha aIrOpuUTM IIpaBWiIa), HAa3bIBATh [JEIUTEIN U
KpaTHbIE 4YHMCla; Paclo3HABATH IIPOCThIE U COCTaBHBIE YMCIIA;
(¢popMyMpoOBATH U NPUMEHATHb NPU3HAKH JI€IMMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha ajaroputT™M IMpaBuia); NPUMEHATH
AJITOPUTM  pA3JIOKEHUs 4YHCIa HAa MPOCThIE MHOXHTENH;
HAXOAMUThb OCTATKH OT JIEJICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS O
HaTypAJIbHBIX yHclnax, NPUBOAUTH npuMepbl u
KOHTPIIPUMEPBI, CTPOMTb BBICKa3bIBAHMA W OTPULAHUS
BBICKA3bIBAaHUI O CBOMCTBaxX HaTypaJbHBIX YUCEN C ONOPOM Ha
oOpaserr.

Pemiath TekcTOBBIE 3amaud  apu(METHYECKUM CIOCOOOM,
HCII0JIB30BAaTh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) TP
HEOOXOMMOCTH C HCIOJIb30BAaHUEM CIPABOYHOM MH(OPMALIUH:
AHAJIM3MPOBATh TEKCT 33]1a4M, nepedopMyIMPOBAThL YCIOBHE,




H3BJIEKATh HEOOXOMMBbIE JTaHHBIE, YCTaHABJIHMBATDH
3aBUCUMOCTH MEXJy BEJIWYMHAMHU I[P HEOOXOJUMOCTH C
HAIIPABJIAIOIIECH [TOMOIIBIO.

MopaenupoBaTrh XOJ pELIEHHUS 33Jaud C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIUIIBL.
IIpuBoauTh, pazéuparth
pelIeHni  TEeKCTOBBIX  3aj]ad
HaIpaBJISIONMIEH TOMOIIIBIO).

C noMombI0 MeAarora OLEHUBATH IOJTYYEHHBIN PE3YJIbTarT,
OCYLIEeCTBJIATHL  CAaMOKOHTPOJb,  TMPOBEpsisl  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAMTh OIINOKH.

*Pemath 3agaum ¢ mMoMoumbI0 Mepedopa BceX BO3MOKHBIX
BAPHAHTOB *.

3HAKOMMTBCS € HCTOPHE pa3BUTHS apU(METHKH.

pa3nn4HbIC
(mpu

peHIeHI/IH, 3aIIUCHU
HEOOXOAUMOCTA  C

Harasagnas
reomerpus. JIuHumn
HA IJIOCKOCTH

(12 a)

Touka, npsimasi, oTpe3oK, jayd. Jlomanas. M3mepenue nnuHbl
OTpe3Ka, METPUYECKHE EOUHUIBI  HU3MEpPEHUs  JJIUHBI.
OKpY’>KHOCTb U KPYT.

[Ipaktuueckas padota «[locTpoeHue y3opa u3 OKpy>KHOCTEN.

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYyHOW W PA3BEPHYTHIA YIJIBL.

[TpaxTrueckas padbota «IlocTpoenue yrioy.

PacnosHaBare Ha 4eprekax, pPHUCYHKaX, OINHUCHLIBATD,
WCIIONIb3Ysl TEPMHUHOJIOTMIO, W HM300paxKaTb C IIOMOIIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOAMMOCTH MO
BU3YaJbHON OIOpE): TOUKY, MPSAMYIO, OTpPE30K, JIyd, Yrodi,
JIOMaHY!0, OKPY>KHOCTb.

Pacno3naBath, NPpUBOAMTH NPHUMeEPBI OOBEKTOB PEAILHOTO
MHUpa, UMEIOUMX (OpMYy H3YyUCHHBIX (UTYp, OLEHHUBATH HX
JIMHENHBIE Pa3MEPBL.

Hcnosib30BaTh JIMHENHKY U TPAHCIOPTUP KAK MHCTPYMEHTHI IS
IIOCTPOEHUSI U U3MEPEHUS: U3MEPSATh JUIMHY OTPE3Ka, BEIUYUHY
yIja; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJaHHOU
BEJIMUYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOTO pajuyca.

HN3o00paxkars KoHUrypanuum reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEW, HX YaCTEd Ha HEJIMHOBAHHOU U
KJieT4aTtoil Oymare; mpemjararb, ONHCHIBATH M 00CYKIATh
CIoco0bl, AJNrOPUTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaIMu3a.

Pacno3naBath U n300pakaTh Ha HEJIMHOBAHHOM M KJIETYATON




Oymare TpsSMOI,

CPaBHHUBATH YTIIbIL.
BbIYuCcasITh JUIMHBI OTPE3KOB, JIOMaHbIX.

[onumaTh W HMCHOJB30BATh MPH PelIeHHH  3a7a4
3aBHCUMOCTH MEX]Yy €IMHHUIIAMU METPUUYECKON CHCTEMBI Mep;
3HAKOMHTbCSI C HEMETPHUECKUMH CHCTEMaMU Mep; BbIPAKATh

OCTpBIM, TYNOW, pa3BEPHYTHIA  YIUIBL;

JUIMHY B Pa3NUYHbIX  ©QUHHUIIAX  U3MEpPEeHHs  IpHU
HEOOXOAMMOCTH C OMIOPOH Ha CIPABOYHYIO HH(DOPMAITHIO.
HccnenoBary  ¢Gurypel u  KOoHUTyparuu, HCHOIB3Ys

u(poBBIE PECYPCHI.

OO0LIKHOBEHHEIE
npoou
(48 1)

HpoOb. IlpaBuibHble M HemnpaBwibHbIE ApoOu. OCHOBHOE
CBOMCTBO Apobu. CpaBHEHUE IpOOEH.

CrnoxeHue 1 BbIYMTaHHE OOBIKHOBEHHBIX Ipobeil. CMeranHas
IpoOb. YMHOXEHHE U JelieHue OOBIKHOBEHHBIX JpoOeii;
B3aUMHO-00paTHBIE IPOOH.

Pemenne TekCTOBBIX 3aday, cojaepkamux aApoOu. OcHOBHbIE
3a7iauy Ha ApoOu.

[TpumeHeHne OYKB JUIS 3aITUCH MaTEMATUIECKUX BBIPAKECHUH U
MPEJI0KECHU M.

MopeaupoBath B Trpaduueckoi, mpeaMeTHOH ¢opme, C
MIOMOUIbI0 KOMIIbIOTEpA TMOHATUS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JPOOBIO.

YuraTh M 3aNMCHIBATH, CPABHMBATh OOBIKHOBEHHBIE JPOOH,
NpeIaraTh U 00Cy:K1aTh Coco0bl yIOpsJ0YMBaHUs ApOOeEi.
MN300paxars,  OObIKHOBEHHBbIE  ApoOM  TOYKaMH  Ha
KOOpJMHATHOM  IpsIMOM;  HCHOJIB30BATH  KOOPAMHATHYIO
MPSIMYIO JUIsl CpaBHEHUS ApoOeH.

®opMyJIMPOBaTh, 3AIIUCHIBATH € MOMOLIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpOoOM C OMOpOM Ha MpaBUIIo;
HCIO0/Ib30BaTh OCHOBHOE CBOICTBO IpoOM Ui *COKpalleHHs
npoOelt W TpuBeneHUs ApoOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEHIINX CIydasx ™.

IIpeacraBasaTs, 10 o00pasily CMEIMIaHHYIO ApoOb B BHIE
HENPaBWJIBHOM M  BBIAEHATH LEINYK YacThb YWCIA U3
HENpPaBUJILHOU IpOoOH.

BoinoaHaTs apudMeTnyecKue J1eicTBUA ¢ OOIKHOBEHHBIMU
OpoOsiMM B TPOCTBIX ClydyasX; MPHMEHATb CBOWCTBA
apu(pMETUYECKIX JeNCTBUI UL paloHaIu3auu
BBIYMCIICHUM.

BbINOJHATL NPUKHUAKY M OLEHKY pe3y/bTaTa BBIYMCICHMI;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BHIYMCIICHUH.
IIpoBoauThs Hcc/IeI0BaHUSA CBOWCTB Jpo0Oei, omupasch Ha




YHCJIOBBIE DKCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOXKHbIE BBICKA3bIBAaHUS O IPOOSX,
NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPBI.

Pemats mpocreiiniye TEKCTOBBIE — 3a/Jaud, COJEpIKallUe
NpoOHbIE JaHHbIE, U 3a/la4l Ha *HaXOXJIEHHE YacTU LIEJO0ro U
LIEJIOTO IO €r0 YacTH; BIABJATH UX CXOACTBA M pa3in4us *.
MopaenupoBaTh X0J pELIEHHUS 33Ja4ud C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTh, pa3dupaTb, OLEHUBATH PA3JIMYHBIE PEIICHUS,
3allUCH pEIIeHHH TEKCTOBBIX 3a7lady NpU HEOOXOTUMOCTH C
HaITPaBJISAOIIEH TOMOIIBIO.

C noMombI0 MeAarora OLEHUBATH IOJTYYEHHBIN PE3YJbTarT,

TOM 4YHCIC C IIOMOIIBIO

OCYLIECTBJIATh  CaMOKOHTPOJb,  IIPOBEpsAsl  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAMTh OIINOKH.
3HAKOMMTBCS € HCTOPHE pa3BUTHS apU(METHKH.

Harusanan MHoroyronpHuku.  UeTbIpEXYroJbHUK,  NPSAMOYTOJIBHUK, | Pacmo3HaBaTh, HM300pamxkaTb C IIOMOLIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pyKd, MOJEIUpOBaTh U3 Oymaru

MHOroyroJbHUKHU TpeyronbHUK. MHOI'OYTOJIbHUKH.

(10 4.) [Tmomaae 1 mepumMeTp MPSAMOYTOJIbHUKA U MHOTOYTOJIbHHUKOB, I[IpuBoaute mpuMepbl 00BEKTOB PEATBHOTO MUpPA, UMEIOIINX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, CIMHWIE! W3Meperus| POPMY — MHOTOYTOJNLHHKA, IpAMOYTOJIbHIKA,  KBAJpaTa,
romazu. [lepuMeTp MHOTOYTOTBHIKA. TPEYTOJIbHUKA, OLIEHUBATh WX JIMHEWHBIE PA3MEPBI.

BbrumcaaTs: nepUMETp TPEYroJIbHUKA, MPSIMOYIOJIbHMKA,

MHOTOYTI'OJIbHUKA; IUIOIIAb MPSIMOYTOJIbHHUKA, KBajJpara (Ipu
HEO0XOIMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JICHCTBUIA).
HN3o00paxarh OCTpPOYTOJIbHBIE, MIPSAMOYTOJIbHBIE "
TYHOYTOJIBHBIE TPEYTOJbHUKH.

Crpoutpb Ha KieryaToil Oymare KBaJapaT U MPSIMOYTOJbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa INPSAMOYTOJIbHUKA, KBaJpaTra IyTEM
SKCIEpUMEHTa, HAOIIOACHUS, H3MEPEHUs, MOJCIUPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJbHUKA.
Pacno3HaBaTp MCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS O




MHOT'OYT'OJIbHUKAX, HPUBOAMTH NPHUMePBbI U KOHTPIIPUMEPHI.
HccnenoBath 3aBUCMMOCTD IUIONIAAN KBaApaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAIPATHOW CETKU ISl TOCTPOECHUS
¢uryp;  pa3duBaTb  NPAMOYTOJIBHUK  Ha  KBaJparThl,
TPEYrOJbHUKH; COCTABJATH (GUIYphl M3 KBaJApaTOB U
NPSMOYTOJIbHUKOB W HAaXOOUTh WX IUIOWIa]b, pa3OMBaTh
¢burypsl Ha OpPSIMOYTOJIBHUKM M KBaJpaThl U HAaXOIUTh HX
wIomaab (Mpyu HEOOXOTUMOCTH € HANPABIISIOLIEH MOMOIIIBIO).
Bbipaxarh BeIMUMHY IUIOIIAAM B Pa3IMYHBIX EAMHMIIAX
U3MEpPEHUS] METPUYECKONW CHCTEMBI MeEp, HCIO0Jb30BaTh
3aBHCMMOCTH MEXJy METPUYECKUMHU €IMHUIAMH H3MEpEHUs
IUIOIAAM TpU HEOOXOAMMOCTH C OINOPOM Ha CIPABOYHYIO
nH(pOpMaIHIO.

3HaKOMHMTBCA C NpUMepaMH TPUMMEHEHUsl IUIOUIAId U
nepuMeTpa B MpakTUYeCKuX cuTyanusx. Pemarb 3agaum u3
peanbHOM JKU3HU, IPU HEOOXOJMMOCTH C OTOpPOIl Ha aIrOpUTM
IpaBuja, 00CyKAaTh Pa3jJM4YHbIe CIIOCO0bI PEIICHNS 3a/1a4.

lecaTuaHbie
npoou
(38 4)

Jecaruunas 3anuch qpobeit. CpaBHEHHE AECATUUHBIX IPOOEH.

JeiicTBus ¢ necATUUHBIMU ApoOsMu. OKpyTiieHne NeCITHUHBIX
Ipobeii.

Pemenne TeKCTOBBIX 3aday, cojaepkamux aApoOu. OcHOBHbIE
3aa4M Ha ApoOu.

IIpeacraBasith AECATHUHYIO ApoOb B BHJE OOBIKHOBEHHOI,
YUTATh M 3aNMCbIBATH, CPAaBHUBATb JIECATUYHBIE JpOOH,
npepjaratb M 00CyKAaTh CHOCOOBI  yIOPSAOYMBAHUS
JECSITUUHBIX APOOEH.

N300paxkarh necsaTUYHBIE JPOOM TOYKAMH Ha KOOPJIMHATHOM
MIPSAMOM.

BbIAABAATH CXOACTBAa M Pa3jM4Ms NPaBWI apuU(PMETHUECKUX
NEUCTBUHM C HATYypPIbHBIMM YHCIAMU W JECATUYHBIMHU
Ipo0siMH, ITOCIIE COBMECTHOTO aHAIIN3A.

BeinmoansaTs apudMeThyecKkue JACUCTBUS C JIECATHUYHBIMU
IpoOsMU; BBINOJIHATH NPUKHIKY H OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumensiTe cBoiicTBa apupMeTHYeCKUX ACUCTBUM s
palMOHAIN3ALMN BBIYUCIICHUM.

IIpuMeHATH NPABUIO OKPYIJIEHHS JECATUYHBIX IPpOOEH, Mpu




HEOOXOIUMOCTH C BU3YAIIbHOM OMOPOii.

IIpoBoauTh wuCC/IEI0BAHUS CBOWCTB JECATUYHBIX JIPOOCH,
ONMMpasCh Ha YHCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUS O JAPOOSX,

NPUBOAMTL  NPUMEPbl W  KOHTPIPUMEPHL, CTPOUTDH
BbICKA3bIBAHUA U OTPUIIAHUS BBICKA3bIBAHMIA.
Pemars nmnpocreiiinrie TEKCTOBBIE 33Jayd, COJCPIKAIINE

IpoOHbIE AaHHBIE, M HAa *HaX0XKJEHHE YacTH IIeJIOr0 U IIeJIoro
0 €T0 YacTH *; BLIAABJIATH UX CXOJACTBA U PA3JIMYHS.
MogaeanpoBaTh X0 pPELICHUs 3aJa4d C IIOMOILBI PUCYHKA,
cxeMbl, Tabmuipl. Pa30upars pasnuyHble pelieHus, 3alucH
peLICHUI TEKCTOBBIX 3a/1ad.

OnepupoBath JpOOHBIMU YHCIAMU B PEAIbHBIX >KU3HEHHBIX

CUTYyaLUsX.
C nomMomb0 mexarora OUEHUBATH ITOJYUYEHHBIM pE3yJIbTar,
OCYLIECTBJATbL  CaMOKOHTpPOJIb,  IIPOBEpsAs  OTBET  Ha

COOTBETCTBHE YCIOBHIO, HAXOAUTH OMIMOKH.
3HAKOMHTBCA C HCTOPHEH pa3BUTHA apU(PMETHKI

Harasgnas
reoMeTpus.
Tesa u purypsi
B IIPOCTPAHCTBE
(9 9)

*MuororpanHuku. M3o0pakeHue MHOrorpaHHukoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamenenunen, Kyo. Pa3séprku kyba u
napasuleenuesaa.
O0BEM KyOa, IPSIMOYTOJIBHOTO TTapajuIeenumena’™.

Pacno3HaBaTh Ha 4epTeikax, PUCYHKAX, B OKpY:KaloleM
MHpe NPsIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOrOrpaHHUKH,
ONUCHIBAThb, HCHOJIB3YSl TEPMHMHOJIOTHIO, OLIEHUBATH
JIMHEMHbBIE Pa3MEpBI.

I[IpuBoauTH MpUMepPBHI 0OOBEKTOB PEATHLHOIO MHUPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, HPSIMOYTOJIBHOTO NapajljieNenuresa,
KybOa.

M300pakaTh Ky0 Ha KiIeT4aToil Oymare.

HUccaenoBarb cBOlicTBa KyOa, IIPSAIMOYTOJIBHOTO
napajuleJienuIea, MHOTOIPAaHHUKOB, UCIOJb3Ysl MOZEIU IIpU
HEO0OXOJUMOCTH C HAMpPaBJISIOUIEH TOMOIIBIO.

PacnosnaBate  pa3BEPTKM  KyOba UM mapaielienunena.
MogaeanpoBaTh Ky0 ¥ mapayienenunea u3 OyMard U Mpounx
MaTepuasoB, Mo oopasily.




Haxoauth u3MepeHUs, BBIYMCASATH IUIONAAb TOBEPXHOCTH,
00BEM Ky0a, MPSMOYTONHHOTO TapalJIe/IeHIIeIa C OMIOPOH Ha
QITOPUTM YYEOHBIX JIEHCTBUI; HCCI€I0BATH 3aBHCUMOCTH
00béMa Ky0a OT ITTMHBI eTo pedpa.

Habawaate M NPOBOAWTH AHAJOTHH MEXIY TOHSATHIMU
TUIOMIAIN U 00BEMA, IEPUMETPA 1 TUTOIIAIA TTIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAHUS O
MHOTOTPAHHUKAX, MPHBOAUTHL NMPUMEPbI W KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

[[loBTOpeHHe
1 00001meHune
(10 4.)

[ToBTOpEHNME OCHOBHBIX MOHATHN M METOJIOB Kypca 5 Kiacca,
0000111eHIEe 3HAHUIA.

Breruncaarno 3HAYCHUS BBIPAKECHU, COJIEpKAITNX
HaTypajbHble 4YHCIa, OOBIKHOBEHHbBIE M JECATUYHBIE ApPOOH,
BBIIIOJIHATH IPEOOpa3oBaHUA 4YMCET IMPU HEOOXOIUMOCTU C
HaIIPaBJIAIOLIEH ITOMOILBIO.

BbiOupaTrs,  cmocod  cpaBHEHUS — YMCE,  BBIYMCIEHUM,
NPpUMeHATH CBOMicTBa apudmeTrHueckux JeWcTBUMl i
palMOHAIN3ALMN BBIYUCIICHUM.

OcymecTBIATh CaMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUHA M
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUM.

Pemiare npocreiiume 3aJa4ydM U3 PEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PELICHUs 3a/1a4 U3
APYTUX y4EOHBIX MPEIMETOB.
Pemiate mpocreiiiuue 3agaymu
CPABHHBATH  CIIOCOOBI  PEILCHUS
panMoHAaJbLHBIN €c10C00.

crnocodamu,
BBIOHpATH

pa3HbIMH
3a/1a4H,

6 kaacc (e menee 170 u)

Haspanmue
pasaeJia (TemMbl)
Kypca (4ucjio
4acoB)

OcHOBHOe coep:KkaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4al0IIMXCS




HarypanbHble
yucaa

(30 9)

Apudmernueckue IefcTBUA c MHOTO3HAYHBIMU
HaTypaJ'H)HI)IMI/I qucJjJiaMu. qI/IC.]'IOBI)Ie BI)Ipa)KeHI/Iﬂ, HOpr}IOK
JEHCTBHI, UCTIONB30BaHNE CKOOOK. OKpyTriieHHe HaTypaabHBIX
yucel.

Jenurenu u KpaTHbIC YMCIa; *HAUOONBINNNA OOLIUI JAETUTENh
Y HauMEHbIIIee 001Iee KpaTHoe *,

PasnoxeHne umcna Ha IpPOCTbIE MHOXUTENH. JlenumocTsb
CyMMBI U IIpOU3BeJIeHUs. [lenenue ¢ 0CTaTKoM.
Pemienne TekCcTOBBIX 3a7ad.

Beimoansars apugMernyeckue JedcTBUS C MHOIO3HAYHBIMU
HaTYpaJIbHBIMU 4YHCJIAaMH, HAXOAMThb 3HAYEHUS] YHCIIOBBIX
BBIpa)KEHUI CO CKOOKaMHU U 6e3 CKOOOK; BHIYUCIATH 3HAYEHHS
BBIpAXKEHUI, CoiepKallluX CTENEHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAuY€HUH YHCIIOBBIX
BBIPAKEHUM, IPUMEHATH NPUEMBbI IPOBEPKH pE3yibTaTa.
Hcnonp30BaTh IpU  BBIYMCICHUSAX NepeMeCTHTEeNbHOe W
coyeTarejlbHOe CBOWCTBAa CJI0KEHHUSI M YMHOKEHWHS,
*pacnpeneauTebHOe CBOHCTBO YMHOKEHHUSI OTHOCHUTEJIBHO
CJIOKEHHS *, CBOMCTBA apU(PMETHYECKUX JAeHCTBHIA.
HccnenoBarh  4yHCIIOBBIE  3aKOHOMEPHOCTH,  NPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh ONpeAeIeHMs JIEIUTEN W KpaTHOIO,
HanOOJBIIETO OOIIEro AEIUTENI W HaWMEHBIIEro OOIero
KpaTHOTO, MPOCTOT0 M COCTABHOI'O YHCEJ; HCIOJb30BaTh 3TH
MOHSITUSA TP PELIeHUH 3a/1a4 (IIpH HEOOXOAUMOCTH C OMIOPOH Ha
QJIITOPUTM TIPaBUIIA).

IIpuMeHSITH ANrOPUTMbI BBIYMCICHUS HAUOOJBIIETO 0OIIEro
JENTUTeNs] M HauMEHbIIEro OOIIEero KpaTHOTO JBYX YHCET,
QJIITOPUTM PaA3JIOKEHUS YHCIIa Ha MPOCThIE MHOXKUTEH.
HccnenoBarh cBoOMcTBa JEIMMOCTH CYMMBI U TPOU3BEICHUS
YHCEJI C ONTOPOM HA BOIIPOCHBIN IUIAH.

IIpuBoauTh, mnNpHMepbI 4YKMCEN C 3aJaHHBIMH CBOWCTBaMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPXKICHHUS O
CBOMCTBAX YHCEJI, ONPOBEPraTb HEBEPHBIC YTBEPXKIEHUS C
MTOMOIUIbIO0 KOHTPIIPUMEPOB.

KoncrpyupoBars  mMaTeMaTH4YeCKHe  NpeAJIOKeHHS]  C
MTOMOMUIBIO CBSA30K «H», KU, «ECIH..., TO...» 110 00pasIy.
Pemath TekcTOBBIE 3a/1a4M, BKIIOYAIOIINE OHITHS I€TUMOCTH,
apudmeTnyeckuM CcrnocoboOM, UCHOIb30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MopenupoBarh XOJ pelIeHHs 3aJayd C MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIUIIBI.

[IpuBonuTh, pa3zbuparh, OLIEHHWBATH PAa3JIMUYHbIE peLIeHus,




3alMCH  pelleHHil TeKCTOBBIX 3aJ]a4 C HaIpaBAoIEn
MOMOILBIO.

Kputndecku oreHHBaTh MOJYYEHHBIH pe3y/abTaT, HAXOAMTh
OIMOKH, OCYHIECTBJSITh CAMOKOHTPOJ/Ib, NPOBepPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasaanas
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(74)

*[Iepnennukynsipuble npsimeie. [lapaniensHeie npsmbie *.

PaccrosiHue Mexnay OByMs TOYKaMH, OT TOYKH A0 TNPSMOH,
JUIMHA ITyTHU Ha KBAJPaTHOM CETKe.
*[IpumMepbl NPsAMBIX B IPOCTPAHCTBE *.

Pacno3HaBare Ha ueprekax, PUCYHKax CIy4al B3aWMHOIO
PaCIIOJIOKEHUS ABYX IPSAMBIX.

HN300paxarb ¢ NOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB
KjIeryatoil Oymare [JBe Iepecekarolyecs MpsMble, JBeE
MapaJuleIbHbIE TPSIMBbIEC, CTPOUTH NPSIMYIO, IEPIECHIAUKYIIPHYIO
JIAaHHOM.

IIpuBoauTH NpuMepbl MapaJuIeIbHOCTH "
NEPIEHANKYJISIPHOCTHU IIPSIMBIX B IIPOCTPAHCTBE.

PacnozHaBaThb B MHOIOYIOJBHUKAX NEPHEHAMKYJIAPHBIE H
napajulejpHple  CTOpoHbl. HM300pazkaTh MHOIOYTOJIBHMKHM C
napajuieIbHbIMU, IEPIEHIUKYIIPHBIMA CTOPOHAMH I10 00pas3iLy.
HaxoauTh paccTosHME MEXIy IBYMs TOYKAMH, OT TOYKHU 10
IpsIMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKE, B TOM YHCIE
UCTIOJB3Ys U(PPOBBIE PECYPCHI.

JApoou
(32 y)

OObIKHOBEHHas1  apo0Ob, OCHOBHOE  CBOWCTBO  JpoOH,
cokparenue apooeit. CpaBHEHUE U YIOPSAIOYUBAHUE IPOOCH.
JlecsaTruHbIe IPOOM M METPHUYECKast CUCTEMaA Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JIECATUYHBIME JIPOOSMHU.

OtHomenue. [leaeHue B JaHHOM OTHOIICHUH. *Macmral *,
IIPOTIOPITHSI.

[Tonsitue mporeHta. BerymcieHue mpoleHTa OT BEIUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Perenue TeKCTOBBIX 3aa4, COAEPIKAIINX IPOOU U MPOLIEHTHI.
ITpaktuyeckas pabora «OTHOLIEHNUE AJTUHBI OKPYKHOCTH K €€
TUAMETPY».

CpaBHUBATHL W YNOPSIAOUMBATH JpOOH, BHIOMPATH CHOCOD
CpaBHEHUs IpoOei.

IIpeacraBiasite AecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIB30BAThH
JKBUBAJICHTHbIE MNpeICTABJIeHUs] APOOHBIX 4YHMCENd MpH UX
CPaBHEHMH, TIpU BBIUHUCICHMUSX (MpU HEOOXOAMMOCTH C
HampasJISIONIEH TOMOLIBIO).

Hcnonb3oBaTrh JecsaTHUHBIE ApoOM TpU IpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MED.

BoinosnaTs apudpmernyeckne aelcTBUSI ¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

Burunciaarno 3HAYCHUS BBIPAYKCHHIA, COZIEpKALINX
OOBIKHOBEHHbIE M JECATUYHBIE  JpoOM,  BBINOJHATH




npeoOpa3oBaHusi pobei, BBIOMPATh €NOCO0, NPUMEHATH
cBoiicTBa apupMETHUYECKUX JEUCTBHM JUIsI palliOHAINA3AIIN
BBIUHCIICHU.

CocTaBJISITh OTHOIICHUS] U IPOMOPLUUH, HAXOAMTb OTHOIICHHE
BEJIMYUH, JETTUTh BEJIMUUHY B IAHHOM OTHOILIEHHH.

HaxoauTh 3KCNePUMEHTAJIBHBIM NYTEéM OTHOIIECHUE [JTMHBI
OKpY)XKHOCTH K €& gauameTpy (mpu HEOOXOAMMOCTH ¢
HaIpaBJISIONMIEH TOMOIIIBIO).

Haxoauth Mmacmitad 1uiaHa, KapThl U BBIYHCISATH PACCTOSHUS,
UCIOJIB3YS MacIiTad ¢ OMOpPOH Ha AITOPUTM Y4eOHBIX AEHCTBUM.
OO0BACHATB, YTO TaKOE MPOLEHT, YINOTPeOIsITh 000OPOTHI pedH
CO CIIOBOM «IpPOLEHT». BbIpamarb mNpoLeHTH B ApoOsSX U
IpoOu B MPOLIEHTaX, OTHOIICHUE JBYX BEJIMYWH B MPOICHTAX.
BbIuMCJISITH IPOLIEHT OT YKCIIa U YHUCIIO 110 €T0 MPOIEHTY.
OxkpyrasaTh ApoOM W TPOIEHTHI, HAXOIUTh MPUOIKEHUS
qycesl NP HEOOXOJUMOCTH C HCIIOJIb30BAHUEM BU3YalIbHOM
OTIOPBI.

Pemiats 3agauM Ha YacTH, MPOLEHTHI, NPONOPIHUH, Ha
HaX0XJIeHHE Apoou (TIPOIEHTa) OT BETUYHUHBI i BETUYHUHEI TI0 €€
npobu (mporieHTy), apoOu (TpoIeHTa), KOTOPBIM COCTaBIsET
onlHa BeiauuumHa or gpyrod. IlpuBoamTh, pa3dupars,
OLIeHUBATH PA3JIMYHbIC PEIICHUs, 3allUCU PEIIEHUN TEKCTOBBIX
3aj1a4 Ipu HEOOXOJUMOCTH € HAINPaBIISIOUIEH MOMOIIBIO.
HN3Bnekaty wuHpoOpMaNMI0O U3 TaONMWI ©W  JUArPaMM,
HMHTEPIPETUPOBATH TaOIUYHBIE JTaHHBIE, OnpeensaTh
HauOoJbIlIee U HAMMEHbIIEe U3 MPECTaBIEHHBIX JaHHBIX.

Harasanas
reoMeTpusi.
CummMmerpus
(69)

*QOceBast cummertpus. LlenTpanbHas cumMMmeTpusl.

[TocTpoerrne cUMMETPUYHBIX QUTYD.
CummeTpust B IpoCTpaHCTBE™ .

Pacno3HaBaTh Ha yepTexkax M M300paKeHHUIX, H300paKaTh OT
PYKH, CTPOUTH C MOMOIIBI0 MHCTPYMEHTOB (uUrypy (0oTpesox,
JIOMaHYyl0, TpPEYrOJIbHUK, IpPSIMOYIOJbHHUK, OKPY>KHOCTb),
CUMMETPUYHYIO JAaHHOW OTHOCUTEJIBHO MNPSAMOW, TOYKH C
HaIIPaBJIAIOLLEH [TOMOILBIO.

Haxoauts npuMepbl CUMMETPHUM B OKPYIKAOILIEM MUpE.
MopeaupoBath u3 Oymaru JBe (UIypbl, CHUMMETPUYHBIE




OTHOCUTEJIBHO TMpPSMOH; KOHCTPYHPOBATHL T'€OMETPUUYECKHUE
KOH(UTypamuu, UCroib3ysi CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TOMOIIBIO HHU(POBBIX PECypcoOB C OMOPOM HA aAITOPUTM
Y4EOHBIX ICUCTBHIA.

Boipakenus
¢ OykBamMu
(6 1)

[Tpumenenne OyKB AJIsl 3alIMCH MATEMATUYECKUX BBIPAKECHUN U
npeUIoKeHUH. *ByKBeHHbIC  BBIPQKCHUS W YHCIIOBBIC
IMOJICTAHOBKH *.

bykBeHHbIC paBEHCTBA, HAXOXKIEHHE HEU3BECTHOT'O
KOMITIOHEHTa. DOpPMYIIBI.

Hcnonb3oBaTh OYKBBI 17151 0003HAYCHHs YHCEN, MPH 3allUCU
MaTeMaTUYeCKUX  yTBEPKICHUW, COCTABJISATh  OyKBEHHBIC
BBIPAXEHUS 110 YCIOBHIO 33/1a4U.

HccaenoBartb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIIONIb30BaTh OYKBBI AJIs UX 3AIHCH.

BoruucasaTs 4ucioBoe 3HadeHUE OYKBEHHOTO BBIPAXKEHUS TPH
3aJJaHHBIX 3HAYCHUAX OYKB C OMOPOW Ha aNTrOpPUTM Y4eOHBIX
JICHCTBHIA.

3anucbIiBaThH ¢opmy.ibi: nepumeTpa u IJIOILIA I
MPSIMOYTOJIbHUKA, KBajpara;, JUIMHBI OKPYKHOCTH, TUIOIIAIN
KpyTa; BbINOJIHSATH BHIYMCJIEHHUS 110 3TUM (HOpMYyIIaM.
CocTaBisiTh (POPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE; LI€HA, KOJIUYECTBO,
CTOMMOCTD;, TMPOU3BOJIUTEIBHOCTh, BpeMsi, O0BEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM (QopMyTiam.

HaxonuTh  HEW3BECTHBIH  KOMIIOHEHT  apu(pMETHYECKOTO
JICVCTBUS.

Harasanan
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXyroapHUK, IIPUMEPBI YETBIPEXYTOJIBHUKOB.
[IpsMoyronbHUK, KBajgpar: CBOMCTBA  CTOPOH,  YIJIOB,
OUaroHaJIen.

HSMepeHI/IC YTJIOB. Bunagsr TPEYTrOJIbHUKOB.

[Tlepumerp mHOrOyrompHuKa. [lnmomans ¢urypel. Dopmysst
nepuMeTpa W IUIOW@AAM NpAMOyroibHuKa. [IpubnmxénHoe
U3MEepeHHe IIomaan Guryp.

*[Ipaktraeckas padota «ILmomanp kpyray *.

HN300paxxaTth Ha HEIWHOBAHHONW W KJIeT4yaTOM Oymare ¢
HCIIOJIb30BaHUEM YePTEKHBIX WHCTPYMEHTOB
YeThIPEXYTObHUKH c 3aJlaHHBIMU CBOICTBaMH: c
napajuieNIbHBIMU, MEPIECHANKYISIPHBIMU, PAaBHBIMU CTOPOHAMH,
OpsIMBIMUA ~ yIJIAMH W JIp., PaBHOOEAPEHHBIH TPEYroJbHHUK.
IIpennarars u 00cyK1aTh €NOCOOBI, AITOPUTMBbI [IOCTPOSHHUS.
HccnenoBarb, UCHONB3YyS  OKCIEPUMEHT,  HaONIOJICHUE,
MOJIETUPOBAaHUE, CBOMCTBA  IpPSMOYIOJbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOIl Ha BONPOCHBIN TUIAH.

O00CHOBBIBATb, ONIPOBEPraTh C MOMOLILI0 KOHTPIPUMEDPOB
YTBEPKICHUSI O TMPSMOYTOJbHUKE, KBaJpaTe, Paclo3HABATh




BEPHBIC U HEBEPHBIC YTBEPKICHHUS.

H3mepsATh U CTPOUTH C MTOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM
YHUCJIE B MHOT'OYTI'OJIBHUKE, CPAaBHUBATH YTIIbl; PACIO3HABATH
OCTpBbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.

PacnosnaBars, n3o0paxxarthb OCTPOYTOJIbHBIN,
MIPSAIMOYTOJIBHBIN, TYIOYTOJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHMI  TPEYroJbHUKH (IIpU  HEOOXOAUMOCTH C
MCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

Beruucaars [IEpUMETP MHOI'OYT'OJIbHUKA, IJI0IIAb
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKH, Ha paBHbIE
¢burypsl, HUCHONb30BaTh METPUUYECKHE EIUHMLI HM3MEPEHHUs
JUTHHBI 1 TUIOMIAU C OTIOPOH Ha aJTOPUTM YUEOHBIX JEHCTBUM.
Hcnonb3oBaTte NpudInKEHHOE H3MEpPeHue JJIMH U IUIoIaaei
Ha KJeTdaroi Oymare, NpUOMMKEHHOE W3MEPEHUE [IITUHBI
OKPY’KHOCTH, IUIOLIAJH KpyTa.

IHonoxkurenbHsplie u |Llenpie  yucna. *Monynp  ymca, reomerpuyeckas | [IpyBoauTs, NpUMEpPBI HCIOIB30BAHMS B PEATBHOM KU3HH
OTpHIATeIbHbIE UHTEpHpeTanus Moayssl. YnucinoBble IPOMEXKYTKHU *. II0JIO’KUTENBHBIX U OTPULATEIBHBIX YHCEI.
yHciaa TMONOKHTENMbHEIE M OTpHIATENbHbIE uucima. CpaBHeHHe N3o0paxarhb 1enbie yuca, NONIOKUTENIBHBIE M OTPULATENLHbIE
(40 4) TIOJIOKUTENBHBIX M OTPULATENBHBIX yucel. Apudpmerndeckue | M@  TOUKaMU  Ha  HHUCJIOBOM  HpPAMOM, — HCHOJB30BATH
JEHCTBYS C MOJIOKUTEILHBIMU ¥ OTPHIATEIbHBIME YnciaMy. | ACTOBYIO MPAMYO JUTS CPABHEHHA TUCCIL.
PelleHre TeKCTOBBIX 3a/1a4. IIpumeHsiTe NpaBWJIa CpPaBHEHUS, YNOPSAOYMBATH LEJbIE
qucia; *HaxXoAuTh MOJYJIb yncia ™
®opMyJIMPOBATh NPABUJIA BEIYUCIICHUS C TIOJIOKUTEIBHBIMU U
OTPULATENIbHBIMA YWCIAMH, HAXOAMTb 3HAYEHHSl YHCIIOBBIX
BBIPAKEHU, COJIEpIKaIINX JEUCTBUS
C TMOJOXUTEIbHBIMM U OTPULATENbHBIMM YHUCIAMU IpH
HEO0XOIMMOCTH C OIOPOil Ha aJITOPUTM MpaBUIIA.
IlpuMeHATL CBOMCTBA CIOXKEHHMS W YMHOXEHUSA A
npeoOpa3oBaHusl CyMM U IPOU3BEACHUH.
IIpencrasiienune [IpsimoyronbHass  cucreMa  KOOpAMHAT HAa  IUIOCKOCTH. | O0BSICHATH M WLIIOCTPHPOBATH MOHSTHE IPSIMOYTOJBHOU
AAHHBIX KoopauHatsl TOUKM Ha MJI0CKOCTH, adciucca U opJIMHaTa. CUCTEMBl  KOOpPAMHAaT  Ha  IUIOCKOCTH,  HCHOJIb30BaTh
(69) CronGuaThie 1 KPyroBbIE JUATPAMMBL. TEPMUHOJIOTHIO; CTPOUTh HA KOOPJIUHATHOM MJIOCKOCTH TOYKU U




[Tpaktuueckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3aj1ad,  coAepXkalluX  JaHHBIE,
IpeJICTaBJICHHbIE B TaONIMIIAX U HA JUarpaMmax.

(I)I/Il“ypbl 10 3aaHHBIM KOOpJAWHATaM, HAXOAUTb KOOPAHMHATBI
TOYCK.

Yurarb cTosiouaThie u KpyTOBbIE JUarpaMMBl;
HHTEePIpPeTHPOBATH JTAaHHBIC; CTPOHUTH cTojOuaThIe
JUarpaMMsl.

Hcnonb3oBath nHGoOpManmio, MpeacTaBicHHYI0 B Tabaumax,
Ha JuarpamMmax Ui pELIeHHs TEKCTOBBIX 3ajJad U 3a7ad u3
peabHOM KU3HH.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
99

*[IpssMOyTOIbHBIN Mapaienenunesa, Kyo, npusMa, nupamua,
KOHyC, [MiauHAp, 1map u  cdepa.  H3o0paxenue
MIPOCTPAHCTBEHHBIX ¢buryp. [Ipumepsr pa3BEPTOK
MHOTI'OI'paHHUKOB, IWIMHAPA U KOHYCA.

[TpakTrueckas pabota «Co3manue MoeaeH
IIPOCTPAHCTBEHHBIX (QUTYDPY.

[Tonsitue o00bEMa; eauHUBI u3MepeHHs 00BEMa. OO0BEM
MPSIMOYTOJIBHOTO TIapaJuIesienuieia, Kyoa, hopMyiibl 00béma *,

PacnosHaBaTh Ha  uepTeXax, PpUCYHKaX, ONHCHIBATH
nUpaMuIy, MPU3MY, [HJIHHIP, KOHYC, Map, H300paaTh UX OT
PYKH, MOEJHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU U JP.
¢ Hanpasistoueil nomoipso. IlpuBoguTh NpuMepbl 00BEKTOB
OKpY’KaloIIero MUpa, UMEIOIINX (OPMbI Ha3BAHHBIX TEJ.
Hcnonb3oBaTh TePMHMHOJIOTMIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBAaHUE, BHICOTA, PAJINYC U TUaMEeTp, pa3BEPTKA.

H3yuarb, ucnonp3ys SKCIEPUMEHT, HAOIIOACHHUE, U3MEpPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJE€ KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA M PA3JIMYHA:
MEXy TUPaMHUION M MPU3MOI; MEXIY LMIMHIPOM, KOHYCOM H
LIapOM.

Pacno3snaBath pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
MUPaMUJIbl, KOHYCa, IIWINHAPA; KOHCTPYMPOBATh JaHHbIE Tela
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAOLICH
MTOMOLUIBIO.

Co3gaBaThb MoOJeIM NPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OIOPOH Ha aJrOpUTM y4eOHBIX
JNEUCTBUM.

HN3mepsaTs, Ha Moaeasix: UIMHBI pEGEpP MHOIOIPAHHUKOB,
JMaMeTp 11apa.

Bbriuncaars mno  ¢gopmyiaam: 00bEM  IPSIMOYTOJILHOTO
napajjenenunesa, Kyoa; HCIOJb30BaTh €AMHUIBI H3MEpPEHHS
00béMa; BBIYHCJAATHL OOBEMBI TEJ, COCTABICHHBIX M3 KyOOB,
napajiesienuIe[0B; pemaTh 3aa4i C pealbHbIMU JIaHHBIMU C




OIOPOI Ha CIIPaBOYHYIO MH(DOPMAILHIO.

IHoBTOpEHMUE,
00001IEHME,
cucTeMaTH3auus
(20 v)

[ToBTOpEeHHE OCHOBHBIX TIOHSATHH M METOJIOB KYpCcoB 5 u 6
KJIaccoB, 0000IIEHNE U CUCTEMATH3AIMs 3HAHUMH.

BeruucasTe 3HA4YCHUS BBIPAKECHH, coepKaIux
HaTypallbHBIC, LEJIbIE, IIOJOKUTEIbHbIE W OTPHULATEIIbHbIC
4uciia, OOBIKHOBEHHbIE M JECSITUYHBbIE JpOOHU, BBINOJHATH
npeoOpa3oBaHusl YMCEd U BBIPAXKEHUH MpPHU HEOOXOJUMOCTH C
HaIIPaBJISAOIIEH TOMOIIBIO.

BbiOnpars  cmocod  CpaBHEHMs ~— YHMCEN,  BBIUYUCIICHHH,
NPUMEHATh CBOMCTBA apudMeTHdyecKuX JeHCTBUM IS
palMOHAIN3ALUY BBIYUCIICHUMN.

Pemiate mnpocreifiume 3aauyM U3 peaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA U PELIeHUs 3a7a4d U3
JOPYTUX MPEIMETOB.

Pemats npocreiimue 3a1a4u pa3sHbIMHU CIIOCO0aMu.
OcyumiecTBJIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBHA U
CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHUMN.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 I'OJAM OBYYEHMUA)

7 kaacc (He meHee 102 u)

Ha3Banue
pasaeJia (TemMbl)
Kypca (4uciio

OcHOBHOe coiep:KkaHue

OcHOBHBIE BU/IbI 1€SITE€JILHOCTH 00y4al0IIMXCS

4acoB)
Yucna u [TonsiTve panoOHANBHOTO YHCTIA. CucreMaTH3UpPOBAThH " odoramarsb 3HAHUS 00
BBLIYHCJICHUA. Apudmernueckne AEHCTBHS C pPAalMOHATIBHBIMH YHUCIAMH. | OOBIKHOBEHHBIX U JIECSITUIHBIX APOOSX.
PanmonanbHble CpaBHeHMe, yHopsA0YHBaHHE PAIlIOHATBHBIX YHCEIL. CpaBHUBATBH M YNOPSIA0YUBATH JAPOOHU, IPeoOPa30BHIBas MPHU
qucJia CrerneHb ¢ HaTypaJIbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCATHYHBIE JApoOM B  OOBIKHOBEHHBIC,

(25 )

Pemenne ocHOBHBIX 3a7ad Ha I[pO6I/I, MMPOLCHTHI U3 pCaHBHOﬁ

MIPaKTHKH.
IIpu3Haku  IEIUMOCTH,  PA3JIOKEHUs

MHOXHUTCIN

OOBIKHOBEHHbIE B JIECSTUYHbBIC, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOb.
IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI




HaTypaJbHbIX YHCEIL.
Peanbanie 3aBUCUMOCTH.
MPONOPLIMOHATIBHOCTH.

[Ipsmas

n

obpatHas

BbIYHMCJIEHUS 3HAYeHHIl JPOOHBIX BBIPAKEHUH, COAepKAIIUX
O6BIKHOBCHHI)IC 58 JCCATUYHBIC }113061/1: 3aMCHATH HpI/I
HEOOXOJUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECTUYHOM, MPUBOANTH BBhIpakeHUE K Qopme,
HaumbOonee ymoOHON AN BBIYMCIEHUH, TPEOOpPa3OBHIBATH
HpO6HBIe BBIpa)KeHI/Iﬂ Ha YMHO)KeHI/Ie " JCJIICHUC OCCATHUYHBIX
npobeii K JeHCTBHUSIM ¢ HENBIMU YUCIaMu (TIpU HEOOXOAMMOCTH
C HAIPABJISIIONIEH TTOMOIIIBIO).

IIpuBoauTHL 4YMCIOBBbIe W OYKBEHHbIe NMPUMeEPBI CTEICHU C
HaTypaJ'IBHI)IM II0Kas3aTeJieM, O6”[)${CH$I$I 3HAUCHHUA OCHOBAHUA
CTENEHN M ITOKa3aTeld CTEIEHM, HaXOIUTh 3HAUEHMS CTEIeHEH

Buaa a’ (a — moboe paluoHAIBHOE YHCIIO, 7 — HATypalbHOE

YHCII0) C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[lonuMate cMbICa 3amMcH OOJBIIMX 4YHCeT € MOMOUILIO

AeCATHYHBIX poleil u creneneii yncaa 10, npuMeHITh UX B

peajJibHbIX CUTYalHAX.

IIpuMeHATH NPU3HAKK JCIMMOCTH, PA3JI0KEHNUS HA MHOXKHUTEN
HaTypaJIbHBIX YKCET.

Pemars, nmpocreiilume 3agauyM  Ha  YacTH, IPOLICHTBHI,
MIPOTOPIIMH, Ha HAXOXKJEHUE IPpOoOH (IIPOIEHTA) OT BEIMYUHBI U
BEIIMYMHBI 10 €€ apoOu (mporeHTy), ApoOu (IPOICHTA),
KOTOPBIN COCTaBJISIET OJHA BeNWdnHA OT apyroil. IlpuBoaurs,
pa3oupaThb, OLEHUBATH PA3JIUYHbBIC PEUICHUS, 3alIUCH PEILIECHUN
TEKCTOBBIX 3aJ1ay.

PacnozHaBatb M O0BACHATBH, ONHUPASACH HA OIpPEACIICHUS,
IpsIMO  TIPOTIOPIIMOHATBHBIE W OOpaTHO MPOMOPIHOHAIBHEIE
3aBUCUMOCTH MEX]ly BEJIMYWHAMU; NPUBOJAUTH MPUMEPbI ITUX
3aBUCHUMOCTEMl W3 pEaNpHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX
MIPEAMETOB.

Pemate mpocreiiiiiie MpaKTHKO-OPMEHTHPOBAHHbIE 3a4a4H

Ha  JApoOW, TNPOUEHTHI, TNPAMYH H o0paTHy10

NPONOPUMOHATBHOCTH, MPONOPIHH.




Auredpanuyeckue
BbIpaKeHHUs

(27 v)

bykBeHHBIE  BBIpAKECHUS. [TepemenHsle. Honyctumele
3HA4YEHUs MepEeMEHHBIX. DOPMYJIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHH, PACKPBITHE CKOOOK
Y TIPUBEJICHUE TTOT00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIEM.
MHOTOYIEeHEI. Crnoxenue, BBIYUTAHUE, YMHOKEHHE
MHOTOWICHOB.  DOpMyJIbl  COKPAIIEHHOTO  YMHOXKEHUS.
PazoxeHre MHOTOWIECHOB Ha MHOKHTEIH.

Osaagern Ha 0azoBoM YPOBHE anreOpandecKkoi
TEPMUHOJIOTUEN M CHMBOJIMKOW, NPHUMEHATH €€ B IIpolecce
OCBOCHHUS y4yeOHOro MaTepHaa.

Haxoauth 3HayeHHs] OyKBEHHBIX BBIPRXXCHUH IMpPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBIIIOJIHATH BEIYUCICHHS 110 (hopMyiam.
BbInoaHATHL peoOpa3oBaHus 1I€JI0T0 BbIPAXKEHHUSI B MHOTOUJIEH
NPUBEJICHUEM MOJO0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.
BbINOJHATL yMHOXXKEHHE OJIHOYJIEHAa Ha MHOTOWIEH U
MHOTOWJIEHa Ha MHOTOYJICH, NMPUMEHSITh (HOpMyIbl KBajpaTa
CYMMBl M KBajpaTa pa3HOCTH C OIOpPOM Ha CIPaBOYHYIO
MH(OPMAILIHUIO.

OcywmecTBIATh Pa3ioXKeHHE MHOTOWIEHOB Ha MHOXHUTEIN
MyTEM BBIHECEHUS 3a CKOOKM OOIEro MHOXKUTENs, IPUMEHEHHS
GopMyaBl  pPasHOCTH  KBaApaToB, (OPMyJ  COKpaIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIIpaBOYHYIO HH(POPMALIUIO.
IIpumensiTe mpeoOpa3oBaHWEe MHOTOUWIEHOB I pPELIEHUS
pa3IMuYHBIX 33Jad M3 MaTEMaTUKH, CMEXHBIX MPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMHTBCS € HCTOPHEH pa3BUTHS MATEMATUKU.

YpaBHeHnust
U HEPaBEeHCTBA
(20 v)

VYpaBHeHue, IpaBuia npeobpazoBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHUM.

JIvHeiHOe ypaBHEHHUE C OJTHOM MTEPEMEHHOMN

[IEPEMEHHOM, PELIEHNE JIMHENHBIX YpaBHEHUM. Pemenue 3amau
C IOMOIIBIO YPAaBHEHUI.

*JluHeiHOe ypaBHEHUE C IByMS IEPEMEHHBIMU U €ro rpaduk *.
Cucrema ByX JIMHEWHBIX YpPaBHEHUU C JABYMs MIEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHH CHOCOOOM TIOJCTAHOBKH H
CII0COOOM CJI0>KEHHS.

Pemiars uHEHOE ypaBHEHHME C OJHOM MEPEMEHHOMH,
NpUMEHsAsA NPaBWJA Iepexofa OT HMCXOJHOIO YPaBHEHMS K
paBHOCWIbBHOMY €My Ooznee mpocroro Bujaa. IlpoBepsiTh,
SBJIAECTCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUSL.

IMoxOupars mpuMepbl AP YHKCEI, SBIAIONIUXCS PEIICHUEM
JIMHEMHOIO ypaBHEHUS C IBYMs [IEPEMEHHBIMM.

CrTpouth B KOOPJMHATHOM IJIOCKOCTU TpauK JIMHEHHOTO
YpaBHEHUS C ABYMs IEpEMEHHbIMHU (IpU HEOOXOIUMOCTH C
HCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YSACH TpaduKoM,
NPUBOAUTH NPUMeEPbI PELICHNS YPABHEHHUS.

HaxoauTh pelieHue CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHM C
IBYMsI TEPEMEHHbIMM C OMNOpPOH Ha aJIropuT™M Yy4eOHBIX
NEUCTBUN.

CocTaBisTh U pemiaTh ypaBHEHUE WIN CUCTEMY YPaBHEHUH 110




YCIOBHIO 3aJlaud, MHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJladyd TOJYyYEHHBI pe3yJabTaT C OMOpOM Ha
BOIIPOCHBIH IJIaH.

Koopannatsl
u rpadukm.
DOyHKIUA
(24 9)

Koopnnaara Toukum Ha mnpsAMon. YuWcCIoBbIE NPOMEXKYTKH.
Paccrosinue Mexy AByMsl TOUKaMHU KOOPAWHATHOM NMpsiMOi
[IpssMoyTonbHast cuCcTeMa KOOPAMHAT Ha TUIOCKOCTH. [IprmMepst
rpaduKoB, 3agaHHBIX ¢opmyinamu. Urtenue rpadukoB
peanbHbIX 3aBUCUMOCTE.

[Tonsitne Qynkuuu. I'padux Qynkuun. CpoiicTBa (yHKUIMH.
Jluneitnas  ¢yukuus. Iloctpoenume rpaduxa sHHENHHOM
¢yukuuu. I'paduk pynkuun y =kx +b.

HN3o00paxaTh Ha KOOpPJIMHATHOM IpsAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATaM, Jy4YHd, OTPE3KH,
MHTEPBAJIbL; 3aIMChIBATh UX Ha aJireOpanuecKkoM SI3bIKE.
OtrMeyaTh B KOOPAMHATHOH INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATAaM; CTPOUTh IpaUKU HECIIOKHBIX 3aBUCHUMOCTEH,
3aJ]aHHBIX (OpMyJIaMH, B TOM YHCJIE C MOMOIIBIO IM(PPOBHIX
JabopaTOpPHUH.

IIpumensiTh, M3y4aTh NPEHMYLIIECTBA, HMHTEPHPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHaIN3a pa3HOO0Opa3HOU
KU3HEHHOW MH(pOpMaLuu.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATUE (QYHKIUH, OBJIAJECBATh
(YHKIMOHATIBHON TEPMUHOJIOTHEH.

Pacno3naBarp nuHeliHy0 QyHKIUIO y = kx + b, ONUCHIBATH
e€ CBOIMCTBA B 3aBUCHUMOCTH OT 3HauY€HUH KO3((UIIMEHTOB k U b
(1pu HEOOXOAMMOCTH C OIIOPOM HA AITOPUTM MPABUIIA).
Crpontsb rpaduku nuHeHol GpyHKIMU, QYHKUUU y = kx + b
HUcnonb3oBats nudpoBbie pecypcbl Uil OCTPOSHUS
rpaduKoB (PyHKIMI U U3yYEHUS UX CBOMCTB.

[IpuBOIUTE TpPUMEPH! JIMHEMHBIX 3aBUCUMOCTEM B PpEaJbHBIX
Ipoueccax U sIBJICHUSX.

IToBTOpEeHme
H 000011IeHHe
(6 9)

[ToBTOpEeHHE OCHOBHBIX TMOHATHI M METOJOB Kypca 7 Kiacca,
000011IeHE 3HAHUH.

BbiOupars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUS  YUCEl,
BBIYUCIICHU, npeoOpa3oBaHUil  BBIPAXKEHUM,  PELICHUS
ypaBHEHHH IPU HEOOXOIMMOCTH C HAPaBIISIONIEH TOMOIIBIO.
OcyumiecTBIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONPOBEPKY pe3ysibTaTa BBIYMCICHUH, IpeoOpa3oBaHUM,
IIOCTPOEHUM.

Pemars, mnpocreilluMe 3agauyM U3 pealbHOM  JKU3HHU,
NPUMEHATh MaTeMaTH4eCcKHe 3HAHUS /IS PELIeHUs 3aja4d U3
IOPYTHUX TPEIMETOB.




Pemiars mnpocreiiinne TeKCTOBbIe 3a4a4d, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.

8 kuiacc (ue menee 102 u)

Ha3zBanue
pa3nena (TemMbl)
Kypca (4ucio

OcHoBHOe coaep:kaHue

OcHOBHBIE BU/bI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucaa n KBangpaTubrit KOpPEHb u3 qyuca. *[TonsTue 00 | DopMy/IMpOBaTh ONpeejieHUe KBaJIPAaTHOTO KOPHS M3 YHCIA,
BbIYMCJICHUS. UppalMoOHAIbHOM  yHcie.  JlecaTuuyHble  MPUOJIMKEHUS | apUPMETHIECKOTO KBAJPAaTHOTO KOPHS MpPHU HEOOXOAMMOCTH C
KBaapatnbie HppalOHaJIbHBIX YUCET. BU3yaJIbHOW OMOPOI.
KOPHH JeiictButenbHble uncia. CpaBHeHHE JeicTBUTENbHBIX uncen *. | [IpuMeHATh omepanuio M3BJICYEHUS KBAaJPAaTHOTO KOPHS U3
(15 9) ApubmMeTnueckuii KBaJJpaTHBI KOPEHb. YHUCIIa, MCIOJIL3YSl TIPU HEOOXOAMMOCTH KAJAbKYJIATOP.

VpaBHenue Buma x° = a.

CaoiicTBa apupMETHIECKUX KBaJIPAaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKCHHIA,
KBaJ[paTHbIC KOPHH.

COZIepIKaIIX

OueHnBaTh KBaJpaTHbHIE KOPHU LEJIBIMH  YHUCIAMUH H
JEeCATUYHBIMU APOOSMHU.

CpaBHMBATL W  YNOPSAJ0YUBATh  palOHAJIbHBIE |
UppalMOHAIIbHBIE YUCIIA, 3aIIMCAHHBIE C MOMOILBIO KBAaPaTHBIX
KOpHEH npu HeoOXOAMMOCTH C HAIPABIIAIOMIEH TTOMOIIBIO.

MccnenoBaTh ypaBHEHHE X2 = g, HAXOAWTh TOYHBIC W

npuOIKEHHBIE KOpHU TIpH a > 0.

HccaenoBars CBOMCTBA KBAJpPaTHBIX KOpPHEH, MPOBOIS
YHCIIOBBIE HKCIIEPUMEHTHI C HCIOJb30BAHUEM KaJIbKYJISATOpa
(komTIBIOTEPA).

IIpumensiTh cBolicTBA apu(pMeTHUYECKMX KOPHeHd IJIs
npeodpa3oBaHus BbIPAKEHUI.

BpInoaHATL mnpocTeiue MNPeodPAa30BAHUS  BBIPAKCHUH,
COACPpIKAIINX KBAJAPATHBIC KOPHH. Bblpa)KaTB NEPEMCHHBIC U3
reOMeTpUYECKUX U Ppu3ndeckux GopMyI Ipyu HEOOXOAUMOCTH C
OIIOpOi Ha MPABUIIO.

BoiuncasTs 3HaYeHHMsl BBIPRXXCHUMN, CONIEPKAIINX KBaJpaTHbBIE




KOpHHU, UCTTIOJIB3YS ITPU HGO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBaTh B X0O€ pC€lcCHUA 3aaa4  SJICMCHTApPHBIC
MNpEACTaBJIICHUA, CBA3AHHBIC C HpI/I6HI/I)KéHHLIMI/I 3HaAa4YCHUAMU
BCJIMYHH.

3HAKOMUTHCH C I/ICTOpI/Ieﬁ Pa3BUTUA MATCMATHUKH.

Yuciaa n
BBIYHCJICHHUS.
Crenenn

C IeJIbIM
nokasarejieM
(79)

Crenienb ¢ nenbiM nokazarenaem. CTaHgapTHas 3alyich YucIa.
Pasmepsl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMHYECKHX 00BEKTOB), JNIUTEIHLHOCTH MPOIIECCOB
B OKPY>KaIOIIEM MUDE.

CBoICTBA CTCIICHU C IICJIBIM ITOKa3aTeIeM.

®opMyJIMpPOBAaTH ONpeaeeHHe CTEIIEHHU C IIeJIbIM IT0Ka3aTeIeM
(mpu HE0OXOAMMOCTH O BU3YaJIbHOM OIOpE).

IIpencraBaste 3amnuch OOJBIIMX W MajblX 4YHCEl B
crangaptHoM Buzae. CpaBHMBaTh 4ucla U BEJIWYMHBI,
3aMyCaHHbIe C UCTIOIb30BaHUEM cTerneHu 10.

Hcnonb3oBaTe 3amMch uucel B CTAaHAAPTHOM BUAE IS
BBIPAKEHUSI Pa3MEpOB OOBEKTOB, JIUTEIBLHOCTU IPOLIECCOB B
OKpY’KaIOILlEM MUDE.

®opMyIMpOBaTh, 3aMCHIBATH B CHMBOJIUYECKOil (hopme u
WLIIOCTPHPOBATh NPHMEPAMH CBOMCTBA CTENEHU C ILEJIBIM
nmokazatesieM (MpU  HEOOXOAUMOCTH C  HCIIOJIB30BAaHHUEM
BU3YaJbHOU OIOPBHI).

IlpumeHsaT, CBOMCTBA CTENEHU Ui TIpeoOpa3oBaHUsA
BBIPAKEHUH, COIEpKAIMX CTENEHU C LENbIM I10Ka3aTelIeM C
UCIIOJIb30BAaHUEM  CIIpaBOYHOM HMHpopManuu. BbINoJHATH
NeHCTBUSl C 4YHUCIIaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJE
(YMHOK€HUe, J1eJIeHHEe, BO3BEICHUE B CTEIICHB).

Auaredpanuyeckue
BbIPa:KeHUSsI.
KBaaparHublii
TPEXUJIeH

(S4)

KBagparHbeiil TpéxuieH. PasnokeHune KBaJpaTHOrO TPEXWIEHA
Ha MHOXUTEIIN.

PacnosHaBare  KBajgpaTHBId  TPEXWIEH,  yCTaHaBIUBATh
BO3MO>KHOCTb €T0 Pa3JI0KEHUS HA MHOXKHUTEIIH.

PackiaabiBaTh Ha MHOKHMTEJIM KBAJpaTHBIM TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOTUMOCTH C
ONOpPOK HA AJITOPUTM ITPABHIIA.

Anredpanyeckue
BbIPaKEeHUsl.
Anredpanyeckast
ApoOL

Anrebpanueckas qpo0b. JlomycTUMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJIIMX B  anreOpandeckue BeIpakeHus. (OCHOBHOE
CBOMCTBO anredpandeckoit npodu. CokpaiieHue apooei.

Cnoxenue, BBIYHTAHUE, YMHOKEHUE u JIEJICHNE

3anuceiBaTh anreOpanyeckue BolpaxeHus. Haxoautb obiacth
OTpeIeTICHUS PAIIMOHAILHOTO BHIPAKCHHUSI.

BbINOJHATHL YKCIIOBBIE MOJICTAHOBKU M BBIYUCIATH 3HAUCHUE
ApoOu, B TOM YHCJIE ¢ TOMOIIBIO KAIbKYJISTOPA.




(15 )

anredpanvecKux

npobeil. IIpeoOpa3oBaHuMe  BBIPAKCHHIA,

coJiepKaIiux anredpandeckue Ipoou.

®opMyIMPOBATH OCHOBHOE CBOMCTBO alreOpandeckoi apoou
Y PUMEHATH €ro I TpeoOpa3oBaHus IpoOeH.

BbInoHATL fAeiicTBUA ¢ anreOpanyecKUMH JpoOsIMU  TIpH
HEOOXOAMMOCTH C HamNpaBJSIIONIEH momoIbio. [IpumeHsTh
npeoOpa3oBaHus BBIpAXEHUN JUIS pelleHus 3a1ad. Beipakarb
nepeMeHHble 13 (Gopmyn (PU3IUUECKHX, T'E€OMETPUUYECKHUX,
OIMCHIBAIOUINX OBITOBBIE CHUTyallMd) NpU HEOOXOAMMOCTU C
HaITPaBJISAOIIEH TOMOIIBIO.

YpaBHeHnus

U HepaBeHCTBA.
KBagpartnsble
YPaBHeHHUS

(15 4)

KBagpatHoe ypaBHeHue. HemonHoe KBagpaTHOE ypaBHEHHE.
dopmyra kopHell kBagpaTtHoro ypaBHeHus. *Teopema Buera ™

Pemenue

YPaBHEHHUH,

CBOOAIIUXCA K KBaJpaTHBIM.

[Ipocreiimue qpoOHO-pallMOHATbHbBIE YPaBHEHHUSL.

Pemenue
YPaBHEHUH.

TCKCTOBBIX

3aa4 € IIOMOMIIbIO  KBAaJAPAaTHBIX

Pacno3naBaTth KBaJpaTHbIE ypaBHEHUS.

3anuceiBath (Qopmysay KOopHEH KBaJApaTHOIO YpaBHEHUS;
pelIaTh KBaJpaTHbIe YPABHEHHS] — IOJHBIC U HEMOJHbIE (C
HCIOJIb30BaHUEM CIPABOYHON MHPOPMAIUN).
IIpoBoauTs  mpocreiline  UCCIeI0BaAHHUA
YpaBHEHHUH.

Pematb ypaBHeHusi, CBOASIINECS K KBAAPaTHBIM, C IOMOLIbIO
npeoOpa3oBaHMi M 3aMEHOW IEPEMEHHONW ¢ OMOpod Ha
QJITOPUTM IIpaBUIIA.

HaOurogats ¥ aHAJIM3MPOBATh CBSA3b MEXKIYy KOPHAMU H
KO3 QULIHEHTaMU KBaJPaTHOTO YPaBHEHUS.
*[IpumeHsTH TEOpeMY Buera
3aja4 (C UCTOIb30BaHUEM 00pasia)®.
Pemiats TekcTOBBIE 3ajauM anreOpanyeckuM CrHocoOoM:
NEPEXOAUTh OT CIOBECHOM (OPMYIHMPOBKM YCIOBHUS 3a7aydl K
anredpanvyeckod MOJENIN MyTEM COCTaBJICHHS ypaBHEHHs (IIpH
HEOOXOIMMOCTH €  HaNpaBisAIOIIEH  IOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS C HCTOPHEI pa3BUTHS aareOphl.

KBaApPAaTHBIX

Ui pelieHus

YpasHenust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 4)

JluneitHoe ypaBHEHHE C ABYMsI MEPEMEHHBIMH, €ro rpaduk,
IIPUMEpHI PEILICHUS] YPAaBHEHUH B IIEJIbIX YHCTIaX.
Pemenne cuctem [AByX JIMHEWHBIX YpaBHEHUH C JIByMs

nepeMeHHbIMU.  [Ipumepsl

pemicHuss CHUCTEM HEJIMHEHHBIX

ypaBHeHI/II;'I C ABYM: IICPCMCHHBIMU.

Pacno3naBartp IMHEIHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduKkyu JMHEHHBIX YpaBHEHUH, B TOM YHCIE
HCNoab3ysi HuppoBbie pecypchl (MpU HEOOXOTUMOCTH C
OTIOPOM Ha aJrOPUTM y4EOHBIX IEHCTBUI).

Pa3nuyare nmapajuienbHbBIE M NEPECEKAIOIMECS NPSIMbIE 110 UX




*'paduueckas  MHTEpIpeTalUsi  ypaBHEHHs C  JIByMs
MEPEMEHHBIMH U CUCTEM YPaBHEHHH C ABYMsI IEPEMEHHBIMHU *.
Pemenne TeKCTOBBIX 3a7a4 € IOMOIIBIO CUCTEM YPaBHEHUI.

YPaBHEHUSIM.
Pemiate cuctempl JABYX JIMHEHHBIX YPAaBHEHUM C JByMs
[IEPEMEHHBIMU MOJCTAHOBKOM U CJIOKEHUEM.

Pemates npocreiiimme cucTeMbl, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SIBJIICTCS] IMHEWHBIM IPU HEOOXOJTUMOCTH C HalpaBIISIONICH
MTOMOMUIBIO.

*[IpuBoauTh TrpapuuUecKyl0 HMHTEpPHPETALMI0O PEILICHUs
YpaBHEHUS C JBYMsI NEPEMEHHBIMU U CHCTEM YpaBHEHUH C
IBYMSI IEpEMEHHBIMH. *

Pemath TekcTOBBIE 32124 aNTeOPanIECKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. ®opmMyIMpOBATH CBOICTBA YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. JIMHEHbIe HEPABEHCTBA C | KIUTFOCTPUPOBATH UX HA KOOPJIMHATHOM IIPSIMOM.
HepasencrBa OIHOM mnepeMeHHOW M ux pemeHue. Cucremsl JIMHEWHBIX | [IpHMEHATH CBOMCTBA HEPABEHCTB B XOZE PEIICHUS 3a1a4.
(12 4) HEPaBEHCTB C OAHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHBIE HEpAaBEeHCTBA C OJHOM INEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOro HepaBEHCTBA U UX CHCTEM | U300pakaTh pelIeHHe HEPABEHCTBA HAa YHCIOBOM MPSIMOIi.
Ha YUCJIOBOM MPSAMOM. Pemathb cucTembl TMHEHHBIX HEPABEHCTB, H300paxaTh PEIICHUE
CUCTEMBl  HEPAaBEHCTB  Ha  4YHMCIOBOM  IpsAMOM  IIpu
HEOOXOAMMOCTH C BU3yaJIbHOU OMOPOH.
DOyHKUIMH. [Tonstne ¢ynkuuu. OOnacTe ompeneneHus W MHOXKECTBO | Mcmosab3oBaTh  (QYHKIMOHATBPHYIO ~ TEPMHHOJIOTHIO U
OcHOBHBIE 3HayeHni QyHkuuu. CriocoOsl 3a1anus QyHKIUH. CHMBOJIMKY.
NOHSATHS I'padux ¢ynkumu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha | BhIYMCAATH 3HAYeHHs] PYHKUUH, 3aaHHBIX (opMmynaMu (TIpu
(Sy) rpaduke. HEOOXOIMMOCTH HCIOJb30BaTh KaIbKYJIATOpP); COCTABJATH

Ta0JMIbI 3HAYeHUH QyHKINN.

CTpouthb 1o TouKkam rpagpuku QyHKINH.

OnuceiBaTh CBOICTBa (YHKIMU Ha OCHOBE €€ rpaduyeckoro
NpPEJCTAaBICHU MpPU  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
IIOMOIIBIO.

Hcnoab3oBaTh  (QYHKUMOHAIBHYI0  TePMHUHOJIOTHI0 M
CHMBOJIMKY.

HccaenoBare mnpuMepbl IpaduKoB, OTPAXKAIOIIUX pealbHbIE
npoueccsl U sBiaeHUs. IIpuBOAMTHL NpHUMepbI NPOIECCOB U
SBJICHUH C 3alaHHBIMH CBOWCTBaMH.




Hcnoab30BaTh KOMNBIOTEPHBbIE NPOrPAMMBI JJIs1 IOCTPOCHUS
rpadukoB (PYHKIMI 1 U3yYCHHS X CBOWCTB

DyHKIUH. Urenne wu mnoctpoeue rpapukoB ¢yHkuuil. I[Ipumeps! | Haxoauts ¢ nomombio rpadguka GyHKIMY 3HaYCHHUE OJTHOU U3
YuciioBbie rpadukoB QyHKUUHN, OTPAXKAIOLIUX PEalIbHbIE TPOLIECCHI. paccMaTpuBaEeMbIX BEJIMYMH 10 3HAYEHUIO IPYTOM.
pynxuun OyHK1UY, OIMCBIBAIOLIUE IPSAMYIO u oOpaTHyto | B HecloXHbIX cilydasix BbIpa:KkaTbh (opMyJioii 3aBHCHMOCTH
9 9) IIPONOPLMOHATIbHBIE 3aBUCUMOCTH, UX rpapuku. 'unepbona. | MeXIy BETUMUMHAMU.
I'paduk pyHKIME y = X°. OnuceiBaTh XapakTep MH3MEHEHHS OJHOM BEJIMYUHBI B
.=k 3aBUCUMOCTH OT U3MEHEHUS JPYrou
Oyrxmmn y = x4,y = x°,y = Jx,y = —; *rpaduueckoe .
X PacnosnaBate Buabl usydaemblx ¢QyHkiuid. Iloka3piBaTh
pellieHne ypaBHEHUI U CUCTEM ypaBHEHUIL. * CXeMATH4YeCKH II0JIOKEHWE Ha KOOPJAMHATHOM IUIOCKOCTH
rpauKoB GyHKIHI BH/IA: y =X, y =x,
— k
y=ixy="
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE
NPeACTABJICHHUS JJIs PELIEHNS U UCCIIEI0OBAaHUS YPaBHEHUM U
CUCTEM ypaBHEHUM.
IIpumensiTe 1M@poOBBIE pecypebl Ul NOCTPOSHUs I'padUKOB
byHKIHH.
IloBTOpPEHME IToBTOpEHNE OCHOBHBIX MOHATHUI M METOAOB KypcoB 7 u & |IIpmMeHATHL cmocoObl CpaBHEHMsI 4YWCEN, BBIYMCIICHUH,

H 00001I€eHHE
(6 9)

KJ1accoB, 0000IIeHre 3HAHUHN.

npeoOpa3oBaHMUI BRIPAKEHUH, PEIICHUS YPaBHECHHUH.
OcylmecTBIAATh CaAMOKOHTPOJIb BBINIOJIHAEMbIX ACUCTBUA U

CaMOIIPOBEpPKY pe3yJibTaTa BBIYMCICHHUM, MpeoOpa3oBaHUil,
IIOCTPOEHUM.
Pemars 3amaum W3 peaJbHOM JKU3HU, TPUMEHATH

MAaTEeMAaTUUYCCKHUEC 3HaHWA [JId PpCeHICHUA 3aJa4 U3 JpYyTrux
npeaMETOB.

Pemath TEKCTOBBIE 3ajga4M, CpaBHUBATb, Bblﬁl/lpaTb CIoco0bI
pPEIICHUA 3ada4u.

9 kaacc (He meHee 102 u)




Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE CoAcpKaHue

OcHoBHbIE BHDBI eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yuciaa u ParyionaneHble yncna, *uppalvoHaibHbIe YMCIa, KOHEUHbIe U | Pa3BuBaTh mpeacTaBjeHdusl O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHUS. OEeCKOHEYHbIe JECATUYHBIC Ipoou. MHOX€ECTBO | HATYPAJIBHBIX YHCEN 10 MHOKECTBA ACHCTBUTEIBHBIX YHCEIL.
JelicTBUTeNbHBIC |ACHCTBUTENBHBIX  YHMCEN;  JEHCTBUTENBHbIE 4YHciaa Kak | O3HAKOMHUTBHCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
qHcaa OCCKOHEUHBIC JECATUYHBIC Ipo0u. B3auMHO OHO3HAYHOE |JECHCTBUTEIHLHOTO YMCIa KaK OCCKOHEYHOW JECSITHYHOW ApoOH,
9y COOTBETCTBUE MEXJIY MHO)KECTBOM JICHCTBUTENIBHBIX YUCEN U |MPUMEHATh JECATHYHbIC MPUOJIMKEHUS pPALUOHAIBHBIX U
MHO>KECTBOM TOYEK KOOPAMHATHON MPSAMOM. VMPPALMOHAIBHBIX YUCE.
CpaBHeHHE  JEHCTBUTENBHBIX  yHced, apudmernueckue | *3anucbiBaTh, CPaBHHMBATDL u yHnopsii04uBaTh
NENCTBUS C AEHCTBUTENBHBIMA YHUCIAMUA. * IEACTBUTEIBHBIE yKciia ¥,
[Tpubnuxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTB | BBINO/IHATBL, coYeTras yCTHbIE U IHCbMEHHBIE IIPUEMBI,
PUOIMKEHNUS. apugMeTHYeCKHe [efCTBUS C pPAIMOHAIBHBIMU YHCIAMU;
Oxpyrnenne uymcen. Ilpukuaka W OLEHKAa pe3ysibTaToOB | HAXOAMTb 3HAUYEHHs CTENEHEW C LEIbIMM IOKAa3aTesIMU U
BBIYMCIICHUM. KOpHEH; BBIYMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHU.
IHonyyuThs mnpeacTraBjieHHEe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHUCEJ B IPAKTUYECKOU ESITEIIBHOCTH YEJIOBEKa.
AHAIM3MPOBATL W [€JATh BBIBOABI (IIOCJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHHS ACHCTBUTEIBHOIO YHCIA
IIpU PELICHUH 3a/a4.
OKpyrJsiTh JEHCTBUTEIBHBIE UYNCIIA, BBINOJIHATH NPUKUAKY
pe3yabTaTa  BBIYMCIEHUN, OLEHKY 3HAYCHUNM  YHUCIIOBBIX
BBIPAKCHUM.
3HAKOMUTBCS C UCTOPUEN pa3BUTHA MATEMaTHKH.
YpaBHeHust JIunelinoe ypaBHenue. Pemenue ypaBHeHmi, cBomdmuxci k|OcBauBaTh, 3alOMMHATL W NPHMEHATH TIpaduyeckue
U HEPABEHCTBA. JIMHEHHBIM. METOJbI IIPU PEIICHUM ypAaBHEHUM, HEPABEHCTB U UX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHUi, cBojsmuxcs|(Ipy HEOOXOAMMOCTH C ONOPOM Ha aIrOPUTM y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBaIpaTHbIE ypaBHEHUS. NeCTBU).
nepeMeHHOH *[Ipumepbl pemieHUs ypaBHEHUH TpeTbel u 4eTBEpTOil | Pacmo3HaBaTh Lienbie U IpOOHBIC YPaBHEHUS.
(14 49) CTeTeHe| pa3lioKeHNEeM Ha MHOXKUTEINH. * Pemiate JiMHeliHbIe U KBaJpaTHbIe YpaBHEHHMS, YPaBHCHUS,

Pemenne npoOHO-pallMOHABHBIX YpaBHEHUH.

CBOAAIIUECA K HHM, HpOCTGfIHIH@ I[pO6HO—paI_[I/IOHaJ'II>HBIe




Perienne TeKCTOBBIX 3a4a4 anre6pa1/1quK1/IM MCTOA0M.

ypaBHEHUSI.

IIpeasiarath BO3MOXKHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX 3a/ad,
o0cyx/1aTb MX W pelmIaTb TEKCTOBBIE 334l Pa3HBIMU
croco0amu.

3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHSI MaTEMaTUKU

YpaBHeHus JluneitHoe ypaBHEHUE C IBYyMs IEpEMEHHBIMU U ero rpaguk. |OcBauBaTh M NPUMEHATH MPUEMBI PEUICHHUS] CHUCTEMBI ABYX
1 HepaBeHCTBA. Cucrema AByX JMHEWHBIX YPaBHEHMH C IByMs NI€PEMEHHBIMMU |JIMHENHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU U CHUCTEMBI JBYX
Cucrembl u eé peumieHue. Pemenue cucteMm ABYX ypaBHEHUHM, OJHO W3 |ypaBHEHUI, B KOTOPHIX OJHO YpaBHEHHUE HE SBJISETCS JIMHEHHBIM
YPaBHEeHHI1 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOM CTEIEHHU. (1o Bu3yasbHOM omope).
(14 9) I'paduyeckas uHTEpHpeTalusi CUCTEMbl ypaBHeHHH ¢ aByMs | McmoJb3oBaTh (QyHKUIMOHANBHO-rpaUuecKue IMpeCcTaBICHUs
IIEPEMEHHBIMH. JUI pellieHUsl H MCCJIeJ0BAHUS YPABHEHUN U CHCTEM.
Pemenne TekcTOBBIX 3a7au alNredpandeckum crocoOoM. AHAJIM3UPOBATH TEKCTHI 3a74a4, pellaTh UX alreOpandecKum
CIOCOOOM: MepPeX0uTh OT CIIOBECHOH (hOPMYIUPOBKHU YCIOBHS
3aJjauy K aJireOpandeckoi MOJENIu IMyTEM COCTABIEHUSI CUCTEMBI
YPaBHEHUH; pemaTb COCTABJIECHHYI0 CHUCTEMY YpaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS € HCTOPHE pa3BUTHUs MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anuChIBaTh, INOHHMATh, HHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpABEHCTBA C OJJHOW NIEPEMEHHOM U UX pElIeHHE. |HEpaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepasencrBa CucteMbl JTUHEHHBIX HEPAaBEHCTB C OJHON MEpPeMEHHOW U UX | BBINOJHATH mpeoOpa3oBaHMs HEPABEHCTB, MCNOJB30BATh VIS
(16 9) pelieHue. npeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.

KBazpaTHble HEpAaBEHCTBA U UX PELICHUE.
I'papuueckass  uHTEprpeTallvs  HEPABEHCTB M CHCTEM
HEPaBEHCTB C JBYyMs [IEPEMEHHBIMHU.

Pacno3naBarthb JTMHEHBIC U KBaJApaTHbIC HEPABEHCTRBA.

Pemiare  JIMHEHHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIMX KBaJpaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MOJYYCHHBIC PEIICHUS.
HN3o00pakarh pernieHre HEpaBEHCTBA U CUCTEMbI HEPAaBEHCTB Ha
YUCJIOBOM TPSMOWM, 3almMCbIBATHh PEIICHHE C TMOMOIIBIO
CHMBOJIOB.

Pemiath KBajpaTHBIC HEPABEHCTBA, HCIONB3Yys TpadudecKue
MpPEJICTABJICHUS.

OcBauBarh M TNPUMEHATb HEPABEHCTBA MPHU PEIICHUHU
pPa3IMYHBIX 3a/1a4, B TOM YKCJI€ MPAKTUKO-OPUEHTUPOBAHHBIX.




DOyHKIUT KBanmparnunast gynkuus, e€ rpaduk u cpoiictBa. [lapabona, | Pacno3dHaBaTh BHUIBI H3y4aeMbIX (YHKIMH, WLIIOCTPHUPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI TapadO0IIbl, OCh CHMMETPHH NapaldoIIbl. |CXeMaTH4YeCKH, 00bSACHATh PACIIOJIOKEHUE HAa KOOPIAMHATHOM
CreneHHble (YHKIMHU C HATYPAIbHBIMHU TMOKa3zaTelsiMU 2 U 3, | mIockocTu rpagukoB GpyHKuud Buga: y = kx,y = kx + b, , y
UX rpaduKy ¥ CBOMCTBA. = ax’, y = ax’,
oo _ _ 2 _ 3
Fpa(bnicn (byHlf wad: y = ke, y = ke + b,y = ax,y = ax, y=+x,y= % B 3aBUCHMOCTH OT 3HaY€HUH KOA(PPHUIUCHTOB;
y = Axy = X OIMCHIBATh UX CBOMCTBA.
Pacno3naBarth kBajpaTuuHyIo QyHKLHUIO 110 popMmyJIe.
IIpuBoauThL mNpUMEPbI KBAJAPATHUYHBIX 3aBUCUMOCTEH W3
peaybHOM JKU3HU, (PU3UKHU, TEOMETPHH.
BoisiBasiTh 1 000011aTh OCOOCHHOCTH TpaduKka KBaAPATUIHOMN
Gynkumu  y = ax* + bx + ¢ (upu  HEOOXOAMMOCTH  C
HanpaBJISIONIEH TOMOLIBIO).
Crpouth M u300pakaTh  CXeMaTH4YeCKH  Tpapuku
KBAJPaTUUHbIX (DYHKLMH, 3a1aHHBIX (GOpPMyJIaMu BUIA y = ax’,
y=ax*+q, y=alx+p? y=a’+bx+c (upu
HEO0XOIMMOCTH C BU3YaJIbHON OMOPOiA).
AHAJIM3UPOBATHL W NPHUMEHSTH CBOWCTBA W3yYCHHBIX
GyHKIMI A8 MX TOCTPOCHHUS, B TOM 4YHCIE C TIOMOIIBIO
M (POBBIX PECypCOB.
Yucaosblie [ToHsiTHE YMCIOBOM MOCIEA0BATEIHLHOCTH. OcBauBaTh M NPUMEHATHh WHICKCHbIE 0003HAYEHUS, CTPOUTH
Nnocjie0BaTeIbHOC |3aJaHue MOCIEeOBATEIbHOCTH PEKypPEHTHOH (OpMYIIoil ¥ |pedyeBble BbICKA3bIBAHUS C WCIIOJIH30BAHUEM TEPMHHOJIOTHH,
™ dbopMy1oii n-ro uieHa. CBSI3aHHOM C MOHSATHEM MOCIIEI0BATEIbHOCTH.
(15 4) ApudmeTrnueckass U reoMeTpudeckas mnporpeccud. @opmyiibl | AHAJIH3UPOBATL (HOPMYITy 7-TO WICHA IOCIEI0BATEILHOCTH

n-ro 4jieHa apupMeTHUYECKOH U TeOMETPUUYECKON MPOTPECCHIA,
CYMMBI [I€PBBIX 71 YWICHOB.

*N300pakeHne YIeHOB apHU(PMETHUECKON U TeOMEeTpUUYECKOM
IIPOrPECCUI TOUKAMH HA KOOPAUHATHOW INIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIUAJIBHBIA POCT.

CrnoxHble IPOLEHTHI. *

WIN  PEeKYppeHTHYI0  (GOpMyly M  BBIYHCIATH  YWICHbI
MOCJIEI0BATENBHOCTEH, 3aJaHHBIX ~ JTUMH  (OPMYJIAMH.
YcranaBauBarth 3aKOHOMEPHOCTH B IIOCTPOECHUNU

MOCJIEZI0BATEIbHOCTH, €CJIM BBIIMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBate  apudpmeTHueckyro U
MIPOTPECCUU MPHU PA3HBIX CIIOCOOAX 3a/1aHUsL.
Pematpy 3amaun ¢ wucnoibp3oBaHHEM (GOPMYN #n-TO  UJIEHA
apu(pMETUYeCKOH U TE€OMETPUUYECKOW MPOrpeccuil, CyMMBI

reoOMCTPHUYCCKYIO




MIEPBBIX 71 YWICHOB C OTMOPOIl Ha CIIPAaBOYHYIO WH(POPMAIIHIO.
*U300pakaTh YICHBl TMOCJIEIOBATEIIBHOCTH TOYKAMU Ha
KOOPJMHATHOM TIOCKOCTH *.

PaccmaTpuBate mnpuMepbl NpoOUeEccOB W SIBJEHUH U3
peanbHOM  KU3HHM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(pMETHIECKON MPOTPECCHH, B TEOMETPUIECKON MPOTPECCUU;
*n300pakaTh COOTBETCTBYIOIIHE 3aBUCUMOCTH TpaduIecKu™.
Pemars, mnpocreiiune 3aaa4vu, CBS3aHHBIE C YHUCJIOBBIMHU
MOCJIEIOBATEIbHOCTSIMU, B TOM YHKCJIE 3aJaud W3 peallbHOU
KU3HHM  C  WCIOJIb30BAaHWEM  IHU(PPOBBIX  TEXHOJOTUH
(2MEeKTPOHHBIX TaOIUII, TPadUUECKOT0 KaTbKyIATOpa U T.I1.).
*PemiaTh 3a7auM Ha CIOXKHBIC MPOICHTHI, B TOM YHUCJE 3314
U3 peallbHOM MPAKTUKHU (C HCTIONIh30BAaHHEM KaJIbKYJsTOpa). *
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS MAaTEMaTUKH.

IHoBTOpEHME,

00001IEHHE,
cucTeMaTH3alus
3HAHUM

(18 u)

Yucaa ¥ BbIYHCIECHHMS (3allUCh, CpaBHEHHE, ACUCTBHUS C
JNEHCTBUTEIFHBIMU YWCIIAMH, YHUCIIOBAs MpsMast; MPOICHTHI,
OTHOILECHHMS, MPOIIOPIIUH; OKPYTJICHUE, IPUOIINKEHNE, OLICHKA;
pelleHne TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CIIOCOO0M).

Auredpanyeckue BbIPasKeHU S (npeoOpa3oBaHue
areOpanyecKux BBIPAKEHUM, TOIYCTUMbIE 3HAUCHHUS ).
@yHkuuM (IIOCTPOCHUE, CBOMCTBA W3YYEHHBIX (YHKIUI;
rpaduuecKoe peleHre ypaBHEHUI U UX CUCTEM).

OnepupoBarh NOHATHSAMH. MHOXECTBO, IIOJMHOXECTBO,
ornepanyy HaJ MHOXKECTBAaMH; HCIHOJb30BaTh rpaduueckoe
IIPEACTABIICHUE MHOXKECTB I ONKUCAHUS PEAIBHBIX IPOLECCOB
U SBICHUH, MpU pEHIeHUH 3a7ad U3 JPYrux ydeOHbIX
IIPEAMETOB.

AKTYyaJIM3HPOBATh TEPMHMHOJIOTHI0O M OCHOBHbIE JeiicTBHS,
CBA3aHHbIC C YHCJIAMH: HATYpPaJIbHOE 4YHUCIO, IPOCTOE U
COCTABHOE YHCJA, JEIMMOCTh HATypaJbHBIX YHUCEN, NMPU3HAKU
JIEeTUMOCTH, LEJIOe YHCIO, MOJYJb YHCIA, OOBIKHOBEHHAas U
JecsiTUYHas ApoOu, CTaHIAPTHBIN BUJA 4yHclia, apudMeTHndecKuil
KBaJPaTHBIN KOPECHb.

BeinotHATL fAelicTBUSI, CPAaBHUBATH M YNOPSAJA0YHBATH
4YuClla, MPEACTaBIATbH YHUCIA HAa KOOPAUHATHOW IIPSIMOW,
OKPYIVISITh ~ YHUCJA; BBINOJHATH HNPUHKHAKY M OLEHKY
pe3yibTaTa BBIYUCICHUN.

Pematp TexkcToBbI€ 3224 apUPMETUIECKUM CIIOCOOOM.
Pemiare mnpaxkTHyeckHue 3aJayM, COACpP)KAlUE IIPOLEHTHI,
JOJM, YacTH, BBIPAXAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsl — pPAacCTOSIHUE, L€Ha — KOJIMYECTBO — CTOMMOCTb,




00bEM paboThl — BpeMsi — TMPOU3BOAUTEIBHOCTD TPY/Ia.
Pa30uparpb peanbHble )KU3HEHHBIE CUTyaluH, GopMyIUpoOBaTh
UX Ha S3bIKE MaTEMAaTUKH, HAXOAUTH pEIICHUE, INPUMEHSISA
MaTeMaTHUYeCKUi anmnapar, MHTepIpPeTUPOBAThL Pe3yJIbTaT
OnepupoBarh NOHATHSAMM: CTENEHb C LEJIBIM I10KA3aTEJIEM,
apudmernyeckuit KBaJpaTHBIN KOPEHb, MHOTOYJIEH,
anreOpandeckas JpoOb, TOXKIIECTBO.

BbINOJHATL OCHOBHBIE AefiCTBHMSA: BBINOJIHATH Pacd€Thl IO
dopmynaM, mpeoOpa3oBbIBATh IEJble, APOOHO-PAIMOHAIBHBIC
BBIDAKEHUS U  BBIPAXEHUS C KOPHSMH, pEalli30BbIBATh
pa3jgoKeHUEe MHOTOWIEHa HAa MHOXHUTEIW, B TOM 4HCIE C
UCIONIb30BaHuEM (OpMyJl Pa3HOCTH KBAJApaTOB M KBajapaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CNIPaBOYHYIO MH(OPMAIMIO);
HaXOJUTh JOMYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX JUIsl IpOOHO-
palOHaIbHBIX BBIPAKEHUH, KOPHEH.

MopaeaupoBaTh ¢ MOMOILBIO (OPMYN pealbHbIE MPOLECCH U
SIBJICHUS.

OnepupoBarb NOHATHAMM: QYHKIMS, rpaduk QyHKINUU, HYIH
(GYyHKIMH, TPOMEXYTKH  3HAKONOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HauOOJIblIIee U HaUMEHbIIIee 3HAYCHUS
byHKIHN.

AHa/IM3UpPOBATh, CPaBHMBaTh, O00CY:KIaThb  CBONCTBA
(GYHKUIUH, CTPOUTH UX rpaduKu.

OnepupoBaTh MNOHATHSIMU: TpsSIMas MPONOPIHOHATBHOCTH,
oOpaTHas ~ MPONOPIMOHAIBHOCTb,  JHMHEHHass  (QyHKIMS,
KBajapaTHuHas QyHKIus, napadbosa, runepoona.

HUcnoan3oBare rpagukH Uil ONpPENCIICHUS  CBONCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, Ui pelIeHus 3a1ad U3 APYyTrux
y4eOHBIX TPEJAMETOB U PEATbHOW KHU3HH; MOAEJIHPOBATH C
MOMOIIbIO TPaUKOB peabHbIE MPOLECCHI U SBICHHUS.
Beipaxath (popMyJIaMH 3aBUCUMOCTH MEX1y BEITMUNHAMM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (110 'OAAM OBYYEHUS)




7 kaacc (He MeHee 68 u)

Ha3Banue
pasaeJia (TemMbl)
Kypca (4ucjo

OcHOBHOe coiep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
IIpocreiimmue [Tpocreiimue reomeTprueckue 0ObEKThI: TOUKHU, IPsAMBIE, JIyud | POpMYJIHPOBATHL OCHOBHBIE TIOHATHS U ONIPECIICHHS.
reoMeTpuyecKkne M yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YeHHbIE  T'€OMETPHUYECKHE  (UTYDHI,
(urypsi CMexHbIE U BEPTUKAIIBHBIC YTJIbL. onpeneJysATb UX B3aUMHOE pPACIOJIOXKEHUE, BBIIOJHATH
U UX CBOMCTBA. Pabota ¢ mpocTedmmmMu uepTekamu. 4epTEX MO YCIOBUIO 33JauM (C MCIIOJIb30BAHUEM CMBICIOBOM
H3smepenue V3mepeHue JIMHEHHBIX W YIVIOBBIX BEJUYMH, BBIYMCIICHUE |ONOPBI: HABOJAIIME BOIPOCHl W/WIM aNropuTMa Y4eOHBIX
reOMeTPHYEeCKHX |OTPE3KOB U YIJIOB. NeCTBUI).
BeJIHYHUH Ilepumerp w  momanp  ¢uryp, cocraBieHHbIX U3 |IIpoBoaMTH IpoCTelIIMe MOCTPOCHUS C MOMOLIBIO LUPKYJIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepATL TUHENHBIE U YIJIIOBbIE BEJIMYNHBI T€OMETPUYECKUX
U TIPaKTHYECKUX OOBEKTOB.
OmnpegensiTb «Ha TIJIa3» pa3Mepbl peajbHbIX OOBEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY X Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCICHHE JJIUH OTPE3KOB M BEIUYMH
YIJIOB.
PemaThb 3a1a4 Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUIECKUX
duryp.
IIpoBoauTh KIaccu(UKALUIO YIIIOB, BBIYMMCJIATD JIMHEHHBIE U
YIJIOBBIE BEJIIMYMHBI, MPOBOAUTH HECJOXKHbIe HEOOXOAMMBIE
JIOKa3aTENIbHBIE PACCYKICHMS.
3HAKOMUTBCS C UCTOPUEH pa3BUTHSA reOMeTPHH.
TpeyronbHuku IlomssitTe O paBHBIX TpEyroJbHMKax M  IepBHYHbIC | Pacmo3HaBaTh mapel paBHBIX TPEYTOJBHUKOB Ha T'OTOBBIX
(22 4) NpPEICTaBICHUS O PaBHBIX (KOHTPY?HTHBIX) ¢urypax. Tpu|ueprexkax (C ykazaHHEM NPU3HAKOB) NPU HEOOXOAMMOCTU C

IIPU3HAKa PaBEHCTBA TPEYTOJbHUKOB.

IIpu3Haku  paBeHCTBA  IPSAMOYIOJIBHBIX  TPEYIOJIbHUKOB.
CBOMCTBO MeuaHbl IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOEIpeHHbBIE M PABHOCTOPOHHME  TPEYTOJBHUKH.

BU3yaJbHOW OMOPO.

BeiBoguth  cienctBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
dopmyaMpoBaTh OIpEEIICHUS: OCTPOYTOJIBHOTO,




[Tpu3Haku U CBOMCTBA paBHOOEPEHHOTO TPEYTOJIbHHKA.
[IpotuB Oounblell CTOPOHBI TPEYTOJbHUKA JIEKUT OOJIBIINN
yroi.

[Ipocreiimne HepaBeHCTBA B T€OMETPHH.
TpeyrojibHUKa. HepaBeHCTBO ToMaHOI*.
[IpssMOYTONBHBINA TPEYTOIBHUK € YoM B 30°.
IIepBble OHATHS O JOKA3aTEIbCTBAX B TEOMETPUH.

*HepaBeHcTBO

TYIIOYT'OJIBHOTO, IIPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEJUaHbl TPEYrOJbHUKA; CEPEIMHHOIO IEPIEeHIUKYIIpa
OTpe3Ka; MepuMeTpa TPEYrojbHUKAa IMPU HEOOXOJUMOCTH C
OIIOPOM HA AJITOPUTM IIpaBUJIa.

®opMyJIMpPOBATh CBOWCTBA M TNPU3HAKK DPABHOOEIPEHHOIO
TPEYroJIbHUKA.

CrpouTsh depTexu, pemiaTh 3aa4M C MOMOIIBK HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTh MIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3ajadax (C MCIOJIb30BAaHUEM CMBICIOBON
OTIOpPBI: HABOJIIME BOMPOCHI W/WIM ajroputMa ydeOHBIX
NeHCTBHIA).

HUcnonb3oBate 1udpoBble pecypchl I HMCCaeI10BAHUS
CBOWCTB M3y4aeMbIX (GUTryp.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHSI T€OMETPHH.

IHapajuieabHble [TapamnensHble mpsiMble, uX cBoKcTBa. Hakpect nexamue, | @opMyJaupoBaTh  NOHATHE  IAPAUICNIBHBIX  MPSAMBIX,
npsiMbie, cyMMa COOTBETCTBEHHBIC M OJTHOCTOPOHHHUE YTIIbI (00pa30BaHHBIC TIPU | HAXOAMTH NMPAKTUUECKUE TIPUMEPHI.
YIJIOB MEPECEYCHHUH MapAIIEIIbHBIX MPSIMBIX CEKYIIEH). H3yuarh cBoiicTBa yrioB, 0Opa30BaHHBIX MPH MEPECEUCHHUU
TPeyroJbHUKA [Ipu3Hak  mapauieIbHOCTH  MPSMBIX  4Y€pe3  PABEHCTBO | ApAJUICIIbHBIX MPAMBIX CEKYIIECH
(14 4) PacCTOSHUM OT TOYEK OJHOU MPSIMOM A0 BTOPOU MPSMOM. [IpoBoaurs ao0KazarenbcTBa. DOPMYJTHPOBATH TeopemMy
CyMMa yTJI0B TpEeyroJibHUKa U MHOTOYTOJIbHHKA. MapauleIbHOCTH  JIBYX NOPSMBIX €  TOMOIIBIO  YIJIOB,
Breuinue yrisl TpeyrojibHUKa 0o0pa30BaHHBIX TPU TMEPECEUCHUU OTUX TMPSAMBIX TpeTben
MIPSAMOM.
Berumcasite CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonuth uncnoBeie M OyKBEHHBIC 3HAUYCHUS YIJIOB B
FEOMETPUYECKUX 3aJa4ax C UCIHOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUSI TEOMETPUH.
OKpy:KHOCTH OKpy>KHOCTb, XOpAbl U JUAMETPBI, UX cBoiicTBa. KacarenbHas | @OpMyJMpPOBaTh  ONpeNeaeHUsl. OKPY)XHOCTH,  XOp.BI,
U KpYT. K OKpykHOCTU. OKPY>KHOCTb, BricaHHas B yroi. *[loHsTHe O |AMaMeTpa W KacaTelbHOW K OKpyxkHOocTH. M3ydaTh wux
I'eomerpuueckune |I'MT, npumenenne B 3agavax. buccekTpuca M CepeIuHHBIN | CBOMCTBA, NPU3HAKU, CTPOUTH YEPTEXKHU.




MOCTPOEHHSI
(14 4)

MEPIICHIUKY AP KaKk T€OMETPUUECKHE MeCTa TOYEK *.
OKpy>XHOCTb, ONMCAHHAS OKOJO TPEYroJIbHMKA. BrimcanHas B
TPEYTrOJIbHUK OKPYKHOCTb.

[Ipocreiinue 3a7a4u Ha MOCTPOEHUE.

HccaenoBarhb, B TOM 4KCIIe HCIOJIB3YH HU(PPOBbIE PeCypChl:
OKPY’KHOCTb, BIIMCAHHYIO B YIOJI; ILIEHTP OKpPYXHOCTH,
BIIMCAHHOMU B YI'OJI; PABEHCTBO OTPE3KOB KACATEIBHBIX
*Ucnoan3oBats MeToad ['MT s nokazaTenbcTBa TEOPEM O
nepeceyeH: OMCCEKTPUC YITIOB TPEYToJbHUKA U CePEeIUHHBIX
MEPNEHANKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA C IOMOIIBIO
I'MT.*

OsiageBarb NOHATHAMH  BIHCAHHOM M ONMCAHHOU
OKPY)KHOCTEH  TpEYrOJIbHUKA, HAXOAUTh LIEHTPbl ITUX
OKPY’KHOCTEH C OMOPON Ha aIrOPUTM MPABHIIA.

Pemiare OCHOBHBIC 3a1a4M HA NOCTPOEHHE: YIJIA, PABHOIO
JAHHOMY; CEpPEIUHHOr0 NEPIEeHINUKYJsApa JAHHOTO OTpPE3Ka;
IpsAMOM,  NPOXOMALIEM  4Yepe3  JaHHYyH  TOYKy U
NEPIEeHIUKYJIAPHON JaHHOW NpPSIMOM; OHCCEKTPUCHI JaHHOTO
yIia; TPEYrOJbHUKOB II0 PA3JIMYHBIM  JJIEMEHTaM  IIPU
HEO0OXOJUMOCTH C HAMpPaBJISIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH pPa3BUTHSI TE€OMETPHH.

IHoBTOpEHMUE,
00o0meHnne
3HAHMH

(4 9)

[ToBTOpeHne u 00001IeHHE OCHOBHBIX IMOHSATUH U METO/OB
Kypca 7 Kiacca.

PemaTh 3agaum Ha IMOBTOPCHUC, HIIIIOCTPHUPYIOMIUE CBA3U
MCKAY pa3JIMIYHbIMU YaCTAMHU KypcCa.

8 kiacc (He MeHee 68 u)

Ha3zpanue
pa3nena (Tembl)
Kypca (4uci1o
4acoB)

OcHoBHOE€ coacpkaHue

OcHoBHbIE BHBI eITEJIbHOCTH oﬁyqaloumxca

YeTbIpEXyroJbHNK
n

(12 u)

[Tapamienorpamm, ero Ipu3Haku M CBOWCTBA. YacTHBIE ciaydau
nux
u | PopMyJIHMpOBaTH

napajuiesIorpaMMoB  (IPSIMOYTOJIBHUK, pOMO, KBajpar),
npu3Haku U cBoiictBa.  Tpameums.  PaBHOOOKas

H300pakaTh 1 HAXOAUTH HA YEPTEkKaX YETHIPEXYTOJIBHUKU
Pa3HBIX BUJOB U UX 3JIEMEHTHI.

onpeaejJIeHusd: napajuiejorpaMmma,




MPSIMOYTOJIbHAS TPATICLIUH.
*Y nBoenue Menuansbl. LleHTpansHas cumMmeTpus *

npsSIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpareluu, paBHOOOKOMH
Tpaneuny, IpsIMOyTOJIbHOM Tparenuu.

Hcnosb3oBarh MNpH  pelleHHMH NPOCTEHINMX  3a1ay4
MPU3HAKK W CBOMCTBA: MapajuiesiorpaMma, npsiMOyTOJbHHKA,
pomba, KBajpaTa, Tpamelu, pPaBHOOOKOW Tpamenuy,
IIPSIMOYTOJIBHOW Tpamneruu.

IlpumMeHATs MeTOJ YIBOCHUsS MeAuaHbl TPEYrOJbHUKA C
OMOpOH Ha AITOPUTM ITPaBUJIA.

Hcnoab3oBaTh 1HQPPOBBIE pecypchl IS HUCCIEIOBAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHA reOMeTPHH.

Teopema PaJieca
H TeopeMa o
NPONOPUHOHAIBH
BIX OTPEe3KaXx,
Nno/100HbIe
TPEeYroJbHUKH
(154)

*Teopema dasieca 1 TeopeMa 0 IPOIOPIHMOHATBHBIX OTpe3Kax.™*
Cpennsist tuHuUs TpeyrojbHuka. Tpanenus, e€ cpeaHsist JUHUSL.
*[IponopuinOHANBHBIE  OTPE3KH, TIOCTPOCHHE  UYETBEPTOTO
MIPONOPIMOHAIBHOTO OTPE3KA.

CBoiicTBa IIEHTpa Macc B TPEYTroJIbHUKE.

[Tomobubie  TpeyronmpHMkH. Tpu  mpu3HakKa
TpeyrobHUKOB *. [IpakTHdeckoe mpuMeHEeHHE.

nmogoous

IIpoBOoAMTHL MOCTPOECHHUS C IOMOLIBIO LIUPKYJIA U JTUHEHKH C
ucnosnb3oBaHue  teopembl  Pameca U TEOpEMBI O
IPONMOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IIPONOPLUOHANIBHBIA  OTPE30K C OIIOPOM Ha 3PUTEIIBHYIO
HarJIAIHOCTb.

HaxoauTh nog00HbIe TPEYTOJIbHUKU Ha TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOLIMX INPU3HAKOB NOJN00USA TpuU
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agaum Ha 1noAOOHBIE TPEYTOJBHUKU C TMOMOILBIO
CaMOCTOATEJIBHOTO IIOCTPOEHUSI 4YEPTEKEU U HAXOXKIACHUS
NOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOJMMOCTH  C
HaIIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh J0KAa3aTEILCTBA C HCIOJIb30BAHUEM ITPU3HAKOB
HOJO00MsI HECIIOKHBIX T'€OMETPUUYECKUX 3a/ad C ONOpoil Ha
AITOPUTM YUEOHBIX JACHCTBUM.

IlpuMeHAT,  1OJMydYEeHHBIE  3HAHUA  IPU  PELICHUU
FeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 PU HEOOXOAUMOCTH
C HAIIPABJIAIOLIEN ITOMOLIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.

IInomans.
Haxoxaenue

[Tonsitre 06 00IIEH TEeOpHUH TLIOIA/IH.
@dopmynel S TUIOIIAAM TPEYTOJbHUKA, MapajuiejorpamMmma.

OBJjaieBaTh NEePBUYHBIMH MPeEACTABJIEHUSIMH 00 0O1IeH
Teopuu Iom@aau (Mepsl), ¢GopMyJaHpPOBATH CBONCTBA




niomajaei
TPEyroJiLHUKOB

U MHOTOYT'0JIBHBIX
¢uryp. ILnomaaun
NoA00HBIX (puryp
(14 v)

*OTHOILIEHUE IJIONIAJCH TPEYTOJIbHUKOB ¢ OOIIMM OCHOBAHHEM
WM 00111el BBICOTOM.

Beruucnenue rmiomazaen cloxHbeIX (Guryp depes pazOueHue Ha
Y4acTH M IOCTpOoeHue. *

[Tnomanu ¢uryp Ha kieTdaTont Oymare.

[Tnomanu nogoOHeIX Guryp. Beruucnenue mnomazeit. 3agauu ¢
NPaKTUYECKUM coJepkaHueM. *PemieHue 3ajady ¢ IMOMOIIBIO
METO/Ia BCIIOMOTATEeIbHOW TUTOIIAIH. *

miomaau, BhIACHATD UX HAIJISIHBINA CMBICII.

[Ipumenats  ¢opMmynbl  IUIOIIAAM  Mapajjiesnorpamma,
TPEYrojbHHKa, Tpameluu ¢ ONOpPOH Ha CIPaBOYHYIO
uH(pOpMaIHIO.

IIpumensaTs bopMyIbI IUIOIAN BBIITKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAMaroHaau M Yrojl MEeXJy HUMH C
OTIOPOii Ha CTIPaBOYHYIO MH(DOPMALHUIO.

Haxoauts muomanu ¢uryp, n3o0paxEHHbIX Ha KIET4aTOM
Oymare, MCI0JIL30BaTh pa30UeHNe Ha YaCTH U JOCTPOCHHUE.
Pa30oupare npuMepbl HCIOIB30BAHHUS BCIIOMOTATEIBHON
IUTOIIAIN AJIs1 PELLIEHUS] TEOMETPUYECKUX 3a1a4.

Haxoaute twiomaan monoOHBIX (uryp ¢ omopoi Ha
CIPaBOYHYIO HH(POPMAILIHUIO.

BbruncasATh 1I10Ma11 pa3InyHbIX MHOTOYTOJIBHBIX (UTYP.
Pemarh 3a1aum Ha IUI0IAAb C IPAKTUUECKUM COACPKAHUEM
IIOCJIE COBMECTHOT'O aHAJIN3A.

Teopema
IIudgaropa n
HaYajIa
TPUTOHOMETPHUH
(10 9)

Teopema Ilucaropa, e€ noka3aTeabCTBO M NPUMEHEHHE.
O6parnas teopema [ludaropa.

OmnpeneneHne TPUTOHOMETPUUYECKUX (YHKLIMH OCTPOro yria,
TPUTOHOMETPUYECKUE  COOTHOUIEHHS] B  HPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
CooTHomieHus:  MeXJAy CTOPOHaMH B MPSMOYTOJbHBIX
TpeyrojabHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy [ludaropa, mcnmoab3zoBaTh €€ B
IIPAKTUYECKUX BBIYMCIICHUSIX.

Bnagerp  NOHATUSAMM  TPUTOHOMETPUYECKUX  (YHKLHUI
OCTpPOTO yTJia, MPOBEPSATH UX KOPPEKTHOCTH.

BbIBOANTL  TPUTOHOMETPHYECKHME  COOTHOLIEHHS B
NPSMOYTOJIBHOM TPEYTOJbHUKE C OMOpPOW Ha CHPaBOYHYIO
UH(OPMALHUIO.

HccenoBath  COOTHOIICHHS  MEXKAY  CTOPOHAaMH B

IIPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriiaMu B 45° n 45°; 30° u
60° ¢ HanmpaBJIAIOICH TOMOIBIO.

Hcnoan3oBate  GopMynbl OpUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKIECTBO JIJIs1 HAXOKICHUS
COOTHOILICHUI MEXAy TPUTOHOMETPUYECKHMMHU (DYHKLHAMU
Pa3IMYHBIX OCTPBIX YIJIOB C OINOPOW Ha CIPaBOYHYIO
UH(OPMALIHUIO.

I[IpuMeHATH NOJNy4YEHHbIE 3HAHUS U YMEHHUS NPU PELICHUU
NPaKTUYECKUX 3a4ad (IpU HEOOXOAMMOCTH C OHOpPOH Ha

OCHOBHOC




QITOPUTM TPaBUIIA).
3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHH.

Yrasl B Bnucannbie v LleHTpaibHbIE YIJIbl, YTOJ MEXIY KacareabHOU U |DOpMYyJMpPOBATH OCHOBHBIE OIPEACNICHUSA, CBSA3aHHBIE C
OKPY’KHOCTH. XOPJOH. yIJlaMd B KpyTe (BOIUCAHHBIN YOI, IIEHTPAIBHBIN yToI).
Bnucannbie VYTIbl MEXAYy XOpJaMu U CEKYILIUMHU. HaxonuTes BOHMCaHHBIE YTJIbl, ONUPAIOIIMECS HA OAHY OYTY,
U ONMCAHHbIE Brnucanneie u onucaHHbIE YETHIPEXYTONBHUKH, UX MPU3HAKH U | BBIYMCJIASATH YIJIBI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yTiiaX,
YeThbIPeXyroJbHUK |cBoWicTBa. lIpuMeHeHHME STUX CBOWCTB MpU  PEIICHUH |[TEOPEMBbl O BIMCAHHOM YETBIPEXYTOJbHUKE, TEOPEMBI O
U. reOMEeTpPUYECKUX 3a/1a4. HEHTPAIBHOM YIJIE TpH HEOOXOAMMOCTH C BHU3YaJbHOU
KacarenbHbie B3aumHoe pacnonoxxkenwe 1ByX OkpyxHocTedl. Kacanue | omopoil.
K OKPY’KHOCTH. OKpPYXHOCTEH. HccnenoBarb, B TOM 4HCI€ C TOMOLIBIO IHPPOBBIX
Kacanue pECypcoB, BIHMCAHHBIE M OINHMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY’KHOCTeN BBIBOJMTH WX CBOWCTBA M MPHU3HAKK TIOCIE COBMECTHOTO
(13 49) aHanusa.
HUcnosab30BaTh 3TH CBOWCTBA M TMPU3HAKKA TPH PEUICHUU
3a/1au.
IHoBTOpEHME, [loBTOpEeHNE OCHOBHBIX TMOHATHA W METOAOB KypcoB 7 W &|Pemars 3axa4ym Ha NMOBTOPEHHE, WUIOCTPUPYIOIIHUE CBS3H
000011eHNe KJIaCCOB, 0000IIIEHNE 3HAHUIA. MEXy Pa3IMYHBIMU YaCTSMHU Kypca.
3HAHMH
(4 4)

9 kiacc (He MeHee 68 u)

Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE€ coaecpkaHue

OcHoBHbIE BHBI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Tpuronomerpus. |OmnpeneneHue TpuroHomerpudecknx (GpyHknuid yriaoB ot 0° mo | @opMyJHpPoOBATHL  ONpeaesieHUsl  TPUTOHOMETPUUYCCKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|(pyHKUMH TYNbIX W OPSAMBIX YIJOB C BHU3YaJbHOW OMOPOH.

KOCHHYCOB M
CHHYCOB.

kocuHycoB. (OO00mEnHas) Teopema CHHYCOB (C pagmycom
OMUCAaHHON OKPYXXHOCTH). HaxoXJaeHue IJIMH CTOpPOH W

dopMyInpoBaTh TEOPEMY KOCHHYCOB U T€OPEMY CHHYCOB (C
paguycoM OMMCAaHHON OKPY>KHOCTH).




Pemenue BEJINYUH YTJIOB TPEYTOJIbHUKOB. Pemiath TpEyrodpHUKH C OMOPOM HA aNTOPUTM YUEOHBIX
TPEyroJibHUKOB dopMyna MIOMAaA TPEYTOJbHUKA Yepe3 JIBE€ CTOPOHBI M YTOJI | ACHCTBUH.
(16 1) Mexay HUMU. PopMyiia TUIOHIaAN YeThIpEXYTroJibHUKA Yepe3 ero | PemaTte  mpakTudyeckue — 3a4a4d,  CBOASIIHECH K
JIMArOHAIIA U YTOJI MEKTy HUMH. HAXO0KIEHUIO PA3JINYHBIX JIEMEHTOB TPEyroJbHHUKA.
[IpakTrHueckoe MpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodpa3zoBanue | *[lonsiTue o mpeobpaszoBaHUM TTOI00US. OcBauBarb NMOHATHE npeoOpa3oBaHus mo00usl.
noaoous. CoOTBETCTBEHHBIC ANEMEHTHI MOAOOHBIX QUTY. HccnenoBarh OTHOILICHUE TMHEHHBIX 3JIEMEHTOB (DUTYpP MpHU
MeTtpuueckue Teopema 0 mTpou3BeNCHHH OTPE3KOB XOpJI, Teopema o |mpeoOpa3zoBanuu moaodus. HaxoauTs mpumepsl moaoous B
COOTHOLIEHHSA B MIPOU3BEJICHUN OTPE3KOB CEKYIIHUX, TEOpeMa O KBaApaTe |OKPYKaoIIEeH 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH KacarenbHOW. [lpuMeHeHne B pelIEeHUH TeoMETpUUYECKHX | *“BbIBOAMTH METPUYECKHE COOTHOIICHHS MEXIY OTpEe3KamMHu
(10 v) 3agay. * XOpH, CEKyLIMX M KacaTelbHbIX C MCIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB M MOJOOHBIX TPEYTOJIHLHUKOB.
PemaTe reomerpuueckue 3ajayd M 3a/adyd U3 PpeajbHOMN
JKU3HH C UCTIOJIB30BAHUEM TOJIOOHBIX TPEYTOJIBLHUKOB. *
BekTopsl OmpenenieHue BEKTOPOB, CIO0XKEHHUE U PA3HOCTh BEKTOPOB, | Mcmoab30BaTHL BEKTOpPHI KaK HAMpaBJICHHBIE OTPE3KH,
(12 4) YMHO>XE€HHE BEKTOpa Ha YUCJIO. HCCJIeI0BATH reOMEeTPUYECKUI (mepemerneHue) u

PU3NYECKHUI U TE€OMETPUUECKHUIM CMBICI BEKTOPOB.

Pa3noxeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CkanmsipHOE TPOM3BEACHHUE BEKTOPOB, €r0 IPUMEHEHHUE JUIs
HAaXOK/JCHUS JUIVH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpumeHeHne BEKTOPOB Ul PEIICHMs 3a1ad KUHEMAaTUKU U
MEXAHUKH.

¢usnyeckuit  (CWia) CMBICIBI
BOIIPOCHBIN TUIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeneJeHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpA Ha 4HCJIO, HCCIIEC0BATH
TeOMETPUUECKUH M (PU3UUYECKHI CMBICIIBI 3TUX OTIepaLnii.
Pemare reomerpuueckue 3amaud € HMCIOJIb30BaHHEM
BEKTOPOB.

PacknagpiBaTh BEKTOp 1O [JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh  CKaJISIPHOE  NPOMU3BEICHHE  BEKTOPOB,

BBIBOJHUTH €0 OCHOBHBIC CBOMCTBA.

Boruucasitb CYMMY, pPa3sHOCTb U CKaJIAPHOC IIPOU3BCIACHUC
BCKTOPOB B KOOpJMHATAX.

HpI/IMeHﬂTb CKAJIIPHOC IIPOU3BCIACHHUC [JIA HAXOXICHUA
JJIMH U YTJIOB.




JdexkapToBbl

I[eKapTOBBI KOOpAWHATHI TOYCK Ha IJIOCKOCTH.

OcBauBaTh NOHATHE HpHMoerHBHOﬁ CUCTCMbI KOOPAWHAT,

KOOPAUHATHI Ha | *YpaBHeHue MpsMol.* VYTiaoBoi Ko3((UIMEHT, TaHTeHC yTJa |/eKapTOBBIX KOOPAUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, apaJuIeIbHbIE U MEPIEHANKYIISIPHBIE TIPSIMBIE. HccnenoBarb ypaBHEHHE NPSAMOM M OKPYKHOCTH C OIOpPOH
9 9) VYpaBHeHrne OKpyxXHOCTH. HaxoxzaeHue KOOpJIMHAT TOYEK |Ha BOIPOCHBIHN IUIAH.
NIEPECEUEHMSI OKPY’KHOCTH U IIPSIMOM. HaxoauTs 1eHTp U paanyc OKpY>KHOCTH I10 €€ ypaBHEHHUIO.
MeTo KOOpAMHAT IPU PEIIEHUH T€OMETPUUECKHUX 3a]1a4. Pemiats 3agaum Ha HaxXOXJIEHHE TOYEK IMEpEeCcEeUCHUs
Hcnonp30BaHne METOa KOOPAMHAT B IPAKTUYECKUX 3a/1a4dax IPSIMBIX U OKPYKHOCTEN C IIOMOILBIO METO1a KOOPAHMHAT.
Hcnoab3oBaTh cBOMCTBA yIriIoBOro kodddguinenta npsaMoit
IpU pElIeHWN 3ajad, s OINpEAEIEHHUS PACIIOIOKECHUS
IPSAMOM.
IIpuMeHATH KOOPAMHATHI NIPU PELIEHUH T'€OMETPUUYECKUX U
NPAKTUYECKUX 3ajad, Uil TOCTPOCHHS MaTeMaTHYEeCKUX
MoJieNielt peanbHBIX 3a/1a4 («MEeTO KOOPAMHATY).
IMoab30BaTbess  [UIsI  TOCTPOEHUS W HCCIEIOBaHUMA
U(PPOBBIMU pECypCaMu.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS T€OMETPUH
IIpaBunbHbIC IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIUYHCIEHHE HUX JJIEMEHTOB. | @OpMy/IupoBaTh OIIpe/ieIICHUE IIPaBUJIBHBIX
MHOTOYIrOJIbHUKM. |(UHcio 7u januHa OKpPYKHOCTH. JlIMHA 1yrH OKPY>KHOCTHU. | MHOTOYT'OJIbHUKOB, HAXOAUTH UX HJIEMEHTHI.
JumnHa Panuannas mepa yrua. ITosb30BaThCA NOHATUEM JJIMHBI OKPYXKHOCTH, BBEIEHHBIM

OKPY’KHOCTH U
IUIOLAb Kpyra.
Boruucienue
miomajaei

8)

[nomanes Kpyra W €ro 3JIEMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miuomaaei Gpuryp, BKIIOYAOMIUX JIEMEHTHI KpyTa.

C NOMOUIBIO IPABUIBHBIX MHOTOYTOJIbHUKOB, OIpele/sATh
YUCIIO 7T, AJTUHY AYTU U paidaHHyIO Mepy yria o o0pasity.
IIpoBoauTh mepexoa OT paJuaHHON MephI yIia K rpajyCHON
¥ Ha000pOT MO BU3YaJIbHOU OTOpe.

OnpenejasaTh WIOMEAAL KPyra.

BoiBoANTH (pOPMY.JIbI (B IpayCHON U pajiuaHHON Mepe) AT
JUIMH YT, IUIOAJEH CEKTOPOB M CETMEHTOB C OINOPOMl Ha
BOIIPOCHBIN IIJIaH.

Boruncaars mnomaau ¢Guryp, BKIHOYAIOMIUX 3JIEMEHTHI
OKpY)KHOCTH  (Kpyra) C ONOpOM Ha  CHpPaBOYHYIO
uH(pOpMaIHIO.

HaxoauTp nomany B 3a7a4ax peajbHOM KU3HU.

JIBrsKeHU S

*[ToHsTHe 0O JBHMXXCHHUH ITIJIOCKOCTH.

Pa3bupars  npumepbl,  WUIIOCTPUPYIOLIUE  TOHSATHS




IJIOCKOCTH [TapannenbHblii IEpeHoc, MOBOPOT U cUMMeTpusi. OCH U LIEHTPHI | ABHXKEHHS, IIECHTPOB U OCEH CUMMETPHH.
(64) CHMMETPHH. @DopMyJIHPOBATH ONPEICICHUS MAPAJUICIBHOTO TEPEeHoca,
[Tpocreiinme npruMEHEHUs B PEIICHUH 3a/1a4 *, MOBOPOTa M OCEBOW CHUMMETPUM C BHU3YaJbHOH OMOpPOH.
HaxonuTh HEMOIBMKHBIC TOYKHU TI0 00pasIry.
HaxoauMThb LEHTPbI U OCH CUMMETPHI npocTeHiux Guryp mo
obpasiry.
*IIpuMeHATh TapaJIeIbHBI NMEPEeHOC M CHUMMETPHUIO TIPH
peIIeHNU TeOMEeTPUYECKUX 3a/1ad (pa30oupaTh IpUMEpHI).
Hcnoab30BaTh 1151 HOCTPOCHUS U UCCIIEIOBAaHUM IIU(PpPOBBIE
pecypchl. *
IloBTOpEHuUe, [ToBTOpEeHHE OCHOBHBIX IOHATUH M METONOB KypcoB 7—9|OmepupoBaTh MOHATHAMH: (UIypa, TOUKa, MpsMas, yrod,
0GoGIeHHe, KJIacCOB, 0000IICHUE U CHCTEMAaTH3AIUs] 3HAHHIA. MHOTOYTOJIbHUK, PaBHOOCIPEHHBIH W  PaBHOCTOPOHHHIA
[Ipocreiimme reomeTpuueckue QUIYpsl HW HUX CBOWCTBA. | TPEYTOJbHHUKH, MPSIMOYTOJbHBIH TPEYrOJbHUK, MeEAHaHa,
CUCTEMATH3ANMSL | []3vepeniie TEOMETPUYECKUX BEJTMYHH. OUCCEeKTpHCca ¥ BBICOTA TPEYTrOJbHUKA, MAPALICIOrPAMM,
3HAHM TpeyroabHUKH. poMO, NPSMOYTOJBHHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,
(79) [TapannenbHbIe ¥ IEPICHANKYIISIPHBIC TIPSMBIE. KacaTeJbHasl, paBEHCTBO M 1Moj00ue (HUTyp, TPEyroJbHHUKOB;

OkpyXHOCTb M Kpyr. ['eomeTpuueckue MOCTpOEHUs. YTJbl B

OKPYXHOCTH. BrimcanHble W ONUCAHHBIE  OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKpY>KHOCTb.

YUeThIpEXYTrOJIbHUKH. Bnucannsie u ONKCAHHBIC
YETBIPEXYTOJIbHUKH.

Teopema I1udaropa u Hayana Tpuronomerpuu. Pemenue oomux
TPEYroJIbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJILHUKH.

[IpeobpazoBanms MJIOCKOCTH. JIBrKEeHUSI. [TonoOwue.
CummMmerpus.

IImomans. Bemaucinenwe 1romanei. Ilromagm moxoOHBIX

buryp.
JlexapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BekTopsl Ha MIIOCKOCTH.

MapajuIeIbHOCTh W NEPHNEHAUKYJSIPHOCTh MPSIMBIX, YIOJI
MEXKJy TMpPAMBIMH, CHMMETPUS OTHOCUTEIBHO TOYKH U
NpsSMOW; JUIMHA, PACCTOSIHME, BEJIWYMHA YIJIA, IUIOLIAJb,
MIEPUMETP.

Hcnoab3oBars  ¢QopmyJibl: nOepumMerpa U IUIOLIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIaAN Kpyra,
00BEMa MPSMOYTOILHOTO Mapalie/enuIea.

OnepupoBaTh NOHATHSAAMHM: TPSIMOYTOJbHasg CUCTEMA
KOOPAMHAT, BEKTOpP; MCHOJAb30BAaTh JOTU IOHATHUS A
MPEJCTABIICHUS! JAHHBIX M PELICHHS 3a/lad, B TOM YHUCIE W3
JIPYTHUX YY4EOHBIX MPEAMETOB.

Pemars 3agaum Ha TIOBTOPEHHWE OCHOBHBIX IOHSTHU,
WJUTIOCTPALIMIO CBSA3EM MEXKIY Pa3jJMYHbIMU 4YacTsAMHU Kypca.
Boi0upath MeToa U151 pelieHus 3a/1a4u.

Pemats 3aga4um U3 OBCEHEBHOMN JKU3HU.




TEMATUYECKOE IINIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb 1 CTATUCTUKA»
(IT0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zpanue
pasnena (TemMbl)
(4ucs10 yacoB)

OcHOBHOe co/iep:KaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IMXCs

IIpencraBienue [IpencraBnennie ngaHHBIX B Tabmunax. [Ipaktudeckne | OcBamBatb  Ha  0a30BOM  yYpOBHe  CHOCOOBI
AAHHBIX BBIUMCIICHUSI TIO TaOMWYHBIM JaHHBIM. VI3BieueHMe W | TPEACTaBICHUS CTAaTHCTUYECKUX JAaHHBIX M YHCIOBBIX
(7 v) UHTepIpeTanus TaOMu4HbIX JaHHbIX. [IpakThueckas paboTa | MAaccCHBOB C TOMOIIBIO TabMUI] M  JUarpaMm C
«Tabnuupn». UCIIOJIb30BAaHUEM  aKTyaJbHBIX M  BaXHBIX JaHHBIX
I'padmyeckoe mpencraBieHHe ITaHHBIX B BHJE KPYTroOBbIX, | (Aemorpaduyeckue JaHHBIE, MIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONOYATHIX)  auarpamMMm. UYUTeHWe W | HMPOMBIIIJIEHHOM M CEJIbCKOXO3SIIICTBEHHON NPOAYKLUH,
nocrpoenue  nuarpamm.  Ilpumepsl  aemorpadudeckux | OOIIECTBEHHBIC U MPUPOHBIC SIBICHUS).
JUarpaMM. H3yuyare Meroabl paboTel ¢ TaONMYHBIMM U
[IpakTiueckas pabora «/Iuarpammsiy. rpadUYecKUMU TPEJCTABICHUSIMU JaHHBIX C MOMOIIBIO
UPPOBBIX PECYPCOB B XO/€ NPAKTUYECKUX padboT (c
HAIPAaBIISAIONIEH TOMOIIIBIO).
OnucarenbHast Yucnossie Habopel. CpenHee apudmeTndeckoe. OcBauBaTh Ha 0a30BOM YpPOBHe IOHSITHUSI: YHCIIOBOH
CTATHCTHKA Menauana 4rcinoBoro Habopa. Y cTOMUNBOCTh MEIUAHBI. HaboOp, Mepa IEeHTPaIbHON TEHICHIMH (Mepa IeHTpa), B
8 4) [Ipaktuueckas padota «CpenHrue 3HAUCHUD. TOM YHUCJIE CpeliHee apuMeTHIecKoe, MeAnaHa.

Hawubonpiiee m HamMeHbINIEE 3HAYEHUS YHCIOBOTO Habopa.
Paszmax.

OnuchIBaTh CTAaTHCTUYECKHE JIAaHHBIE C IOMOIIBIO
cpeaHero apupMeTH4ecKoro u MeauaHbl. Pemars 3agaun
(¢ WCHoONB30BaHMEM 3PHUTENFHON HATSITHOCTH W/WIN
BepOAILHON OMOPHI)

M3yuatp cBoiicTBa CpeHUX, B TOM YHCIIE C ITOMOIIBIO
U(GPOBBIX PECYpCOB, B XOJAE MPAKTUICCKUX padoT, (c
HAIPAaBJISAIONIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM yYPOBHe MOHSATHSA: HAOOJbIIIEE




U HAMMCHBIICC 3HAUCHU A YN CIIOBOI'O MaCCHBa, padMax.
Pemathb 3agavM Ha BBI60p crnocoba onucaHus JaHHBIX B
COOTBECTCTBUU C HpHpOI[OfI JaHHBIX n OCIsIMHU
HUcCciaea0BaHus C HaHpaBJ’IHIOH_ICﬁ IIOMOIIBIO.

Cayuaiinas
U3MEHYHBOCTh
()

*CrnyuaiiHass U”3MEHUMBOCTH (TIpUMeEpHI). YacToTa 3HaYeHUH B
MaccuBe JaHHbIX. [ pynnupoBka. 'ucrorpaMmel.
[IpakTtuyeckas padora «CnyyaifHass U3BMEHUUBOCTH ». *

*QOcpauBaTh NOHATHSA: YacTOTa 3HAYEHHH B MAacCCHBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOTPAMMEI TI0 00pa3ILy

OcBauBaTh rpaduuecKue NpeICTaBICHUs Pa3HBIX BUIOB
CIy4YalHOM W3MEHYMBOCTH, B TOM YHCJIE C MOMOIIbIO
M(POBBIX PECYPCOB, B X0J1¢ MTPAKTUIECKON pabOTHI. *

BBenenue B
Teopuio rpagos
(4 19)

*I'pad, Bepina, pedpo. Ilpencrasnenue 3a1auu ¢ TOMOIIbIO
rpada. CreneHb (BaJIeHTHOCTH) BepwmHMHBL. Ymciao pédep u
cymmapHas creneHb BepiuH. Llens u nuki. Ilyte B rpade.
[Ipencrasnenne o cBs3HOCTH Tpada. O6xom rpada (itnepos
nyTh). [IpencraBnenue 00 opueHTHPOBAHHBIX rpadax. *

*OQcBauBaTh NOHATHS: Tpad, BepmmHa Tpada, pedpo
rpada, cTerneHs (BaJICHTHOCTh BEPIIMHBI), IIETIb U IIHUKJI.
OcBauBaTh NOHATHS: MyTh B Tpade, dDHICPOB MYTh,
00xo rpada, OpueHTUPOBAHHBIHN Tpad.

OOcyxaarb pemieHde 3aJa4M  Ha IOMCK CYMMBI
cTereHel BepmMH Tpada, Ha MOUCK oOxona rpada, Ha
MOUCK TMyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HaIIPaBJISAOLIEH TOMOIIBIO.

OcBanBaTh CHOCOOBI TIPEJICTABICHUS 3aqad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrHx
NpeMETOB ¢ ToMomblo rpadoB  (KapThl, CXEMBI,
AIIEKTPUYECKHE IeMH, (YHKIMOHAIBHBIE COOTBETCTBHSA)
Ha pumepax. *

BepositHOCTB M
4acTroTa
CJIy4aiiHOT 0
coObITHS

(4 19)

*Ciy4aliHbIil ONBIT U cilydaiiHoe coObITHE. BepodaTHOCcTh U
gacToTa COOBITUS. Ponb ManoBepOSTHBIX W NPaKTUYECKU
JIOCTOBEPHBIX COOBITHI B MpUpojie U B obOmecTBe. MoHeTa u
UrpajibHasi KOCTb B TEOPHUH BEPOSATHOCTEH.

[IpakTrueckas pabora «Yacrora BeInaseHus opiaay.™*

*OcBanBaTh MOHATHSA: CIy4YalHBIM ONBIT U CllydaliHOE
COOBITHE, MaJlOBEPOATHOE M IMPAKTUYECKH JOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTh MAaJOBEPOSTHBIX COOBITHI B
npuposie U OOIIeCTBE HAa BaXKHBIX MpUMepax (aBapuH,
HECYACTHBIE ClIy4au, 3amuTa NEPCOHAIILHON
nHpOpPMaLNH, TIepeaada JaHHbIX).

M3yuarps ponb KIACCMYECKHX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, urpajibHas KOCTh) B TEOPUH BEPOSATHOCTEH.
Ha6sro1aTh M M3y4aTh 4YacTOTy COOBITHH B IPOCTHIX
IKCIIEPUMEHTaX, B TOM YHCIE C TOMOINBIO HU(MPOBBIX
PECypcoB, B X0OZI€ MPAKTUYECKON pabOTHI.*

00001meHue,
KOHTPOJIb
(59)

[IpenacraBnenne  manHbix.  OmnucaTenbHas  CTaTUCTHKA.
BeposiTHOCTB cityuaitHOTO COOBITHS.

I[oBTOPSITH W3y4YeHHOE W BBICTPAMBATBL CHUCTEMY
3HAHUM.
Pemath 3anaum Ha npeCTaBICHUE U OMHCAHUE JTAHHBIX

C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK c
HaIIPaBJISAOLIEH TOMOIIBO.
Oobcyxnarb npuMepbI CITy4alHBIX COOBITHH,

MaJOBEPOATHBIX U MPaKTUYECKU JIOCTOBEPHBIX
CIIy4aliHbIX COOBITHH, UX PO B TPUPOJE U >KU3HU
4esioBeKa

8 ki1acc (He meHnee 34 4)

Ha3zpanue
pasnena (Tembl)
(uMcJ10 YacoR)

OcHoBHOE conep:kaHne

XapakTepucTHKA JeATeJbHOCTH 00y4al0IuXcst

IToBTOpPEHME
Kypca 7 kiaacca
(44)

[IpenacraBnenne  panHbix.  OmnucaTelbHass  CTATUCTHKA.
Cry4aitHast ”3MeHYUBOCTh. CpeTHue YHCIOBOTO HAabopa.
CnyuaiiHple  COOBITHSL. BepostTHocTH M 4acTOTBHI.
Kiraccnueckne Mopaenu TeOopur BEPOATHOCTEH: MOHETa M
WrpanabHas KOCTb.

IloBTOPSITH H3y4YeHHOE U BBICTPAMBATB CUCTEMY
3HAHMM.

Pemars 3agaum (Mo BH3yaJdbHOHW oOmope) Ha
MpEJCTaBJICHUEe W ONHUCAaHUE JIAHHBIX C TIOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars, 3amaum (Mo BHU3YaJbHOW omope) Ha
MPEACTABJICHUE TPYNIUPOBAHHBIX JAHHBIX W OINHUCAHUE
CIIy4ailHOM M3MEHYMBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOHW oOmope) Ha
OIIpEJIeIICHNE 9acCTOTBI CITy4aiHBIX COOBITHH,
o0Cy>KIeHHE IPUMEPOB CIIy4alHBIX COOBITHUH,
MaJIOBEPOSTHBIX u MIPaKTHYECKU JIOCTOBEPHBIX




CIly4yallHBIX COOBITUH, WX POJM B NPUPOAE U IKU3IHH
YeIJI0OBEKA.

OnucarenbHast *Orkionenus. Jucnepcust yncinoBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSITHS: JUCHEPCHS M CTaHAApPTHOE
CTATHCTHKA. OTKJIOHEHHE YHMCIIOBOTO Habopa. Jlnarpammsl paccenBaHusl. * OTKJIOHEHHE, HCIOJIb30BaTh 3TH XapaKTEPUCTHKH IS
PaccenBanue OIHCAaHUS PACCEUBAHUS JaHHbIX.
AAHHBIX YuyacTBoBaTh B 00CYyKI€HMH THNOTe3bl 00 OTCYTCTBUU
4 4) WJIM HAJIMYUU CBSI3U 110 IMarpaMMaM pacCEUBaHHUS.
CrpouTh jauarpaMMbl pacCeMBaHUS IO HMEIOIINUMCS
JTaHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHaIm3a).*
MHoxkecTBa MHoxecTBO, MoaAMHOXKecTBO. Onepanuu Haj MHOXecTBaMH: | OcBamBaTh MOHATHSI: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
(4 4) oOBeMHEHWE,  TiepecedcHue,  JomoiHeHue.  CBOWCTBAa | MOJMHOKECTBO.
ornepauui Haj MHOECTBaMHU: [epeMECTUTENIbHOE, | BBINOJHATH onepauuu HaJl MHOKECTBAMHU:
COUeTaTeIbHOE, PACTIPEAECTUTENILHOE, BKIFOUEHUSI. 00bEeTMHEHNE, TIepeceueHue, JOMoTHeHNe (110 00pasiry).
I'paduueckoe nmpeacraBieHre MHOKECTB. Hcnoab3oBath CBOWCTBA: HepeMECTUTEINILHOE,
COYETATEIbHOE, PACIPENEIUTENBHOE, BKIIOUEHUs (C
UCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).
Hcnoab3oBaTh rpaguueckoe MpeiCcTaBICHUE MHOXKECTB
IPY ONHMCAHUU DPEATbHBIX IMPOLECCOB M SBJICHUH, NpHU
pelIeHNH! 3a7a4 U3 APYTUX yU4eOHBIX MPEIMETOB H KYPCOB
(c UCTIONb30BaHUEM BU3YaJIbHOW OIOPHI).
BepositHocTh DnemMeHTapHbIe COOBITHSL. Cnyuaiinbie coobiTist. | OcBamBaTh  Ha  0a30BOM  YPOBHe  NOHATHS:
cIy4aiHOro bnaronpustcrByomue JJIEMEHTapHbIE COOBITHS. | BIIEMEHTApHOE COObITHE, CllydaifHoe COOBITHE Kak
coObITHA BepositHocTt  coObITuH. OnBITEI € PAaBHOBO3MOXKHBIMHU | COBOKYNHOCTH  OJaronpUsATCTBYIOIIMX  3JIEMEHTapHBIX
(649) 3JIeMEHTapHbIMH cOObITUAMU. CityuyaiiHbIi BEIOOD. COOBITHI, PABHOBO3MOKHBIE 2JIEMEHTAPHbIE COOBITHS.

[TpakTuueckas padota «ONbITEI C pPABHOBO3MOKHBIMU
AIIEMEHTaPHBIMHU COOBITUSMMY).

Pemath 3aga4m Ha BBIUKCIIEHUE BEPOATHOCTEN COOBITUI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CllyyaiiHOro
ombITa (C HCIONB30BAHUEM 3PUTEIBHOW HATJISIIHOCTH
u/Win BepOabHON OIOpHI).

PemaTh 3aga4u Ha BBIUKCIIEHUE BEPOATHOCTEN COOBITUI
B ONbITaX C PAaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU




COOBITHSIMH, B TOM 4YHCJIE C MOMOIIBIO KOMITbIOTEpaA (C
UCIIONIb30BAaHUEM  3PUTEIbHOW  HATJSAHOCTH  W/MIIU
BepOaIbHOM OTIOPHI).

IIpoBoauTh M M3y4YaThb ONBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMH (C UCIIOIB30BAaHUEM MOHET,
UrpaJIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJI¢ TMpPaKTHYECKOH paboThl (C HCHOIB30BAHUEM
BU3YaJbHOU OMOPHI).

BBenenue
Teopuro rpagos
(44)

B

*IlepeBo. CBoiicTBa  nmepeBa: CIWHCTBEHHOCTh  IyTH,
CYIIECTBOBAaHME BHCSYCH BEPUIMHBI, CBA3b MEXIy YHCIOM
BepIIUH U yncioM péodep. [IpaBuno ymuoxxenus. *

*OQcBanBaTh MOHATHA: JIEPeBO Kak rpad Oe3 NuKIa,
BUCAYAs BEpIIMHA (JIUCT), BETBb JEpeBa, MyTh B JIEPEBE,
JMaMeTp Jepena.

H3yuarh cBoiicTBa 1epeBa: CyIIECTBOBAHUE BHCSUYECH

BCPUINHBI, CAUHCTBCHHOCTbH IIyTH MCKOY ABYMsI
BEpPIIMHAMHU, CBSI3b MEXKIY YHCIOM BEpIIMH M YHCIOM
pEodep.

YyacTBoBaTh B O0CY:KI€HHHM PpelIeHHsI 3aJadyH Ha
MIOWUCK W TIepeyHCIeHHe MyTell B JiepeBe, OMpe/eieHne
YyuCiIa BEpIIMH Wi péOep B JepeBe, 00X0j] OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IpaBuIa
YMHOXKeHUSL. *

CayuaiiHnbie
coObITHA
(8 1)

*[IpotuBomnonoxkHoe  coObite.  [luarpamma  Dilnepa.
OObenuHeHWE © TiepeceueHue coObITui. HecoBMecTHBIC
coobiTiss. dopmyna cioxeHuss BeposTHocTed. IlpaBuio
YMHOXKEHMSI ~ BEPOSITHOCTEM.  YCJIOBHas  BEPOSTHOCTD.
HezaBucumble  coObiTus.  IlpencraBienue  ciydaiiHOTO
SKCIIEpUMEHTa B BUJIE JiepeBa. *

*OcBanBaTh MOHATHS: B3aHMHO TMPOTHUBOIIOJIOKHBIE
COOBITHS, OTEpali HaJ COOBITUSAMH, OOBCIUHCHUE H
nepeceveHre coObITHH, Auarpamma Oiiepa (Dinepa—
Benna), coBMecTHbBIE U HECOBMECTHBIE COOBITHS.

H3yuyath TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS NBYX
COOBITHI ((OPMYITBI CIIOKEHUST BEPOSTHOCTEN).

YuacTBOBaTh B 00CY:KI€HUH pellleHUus] 3aJa4M, B TOM
quciie TEKCTOBBIE 3a7jaul Ha OIpEAETICHUE BEpOSITHOCTEN
OOBbEIMHEHUS M TepPeceyeHs] COOBITHI C TMOMOIIBIO

YHUCIOBOM TpsAMOH, aumarpamm  Oinepa, (GOpMyIbI
CJIOKCHHSI BEPOSITHOCTEM.
OcBauBarhb NOHATHSA: IIPaBUIIO YMHOKECHHUS




BEPOSITHOCTEH, YCJIOBHasi BEPOATHOCTh, HE3aBUCUMBIC
COOBITHS JIEPEBO CIIy4alfHOTO OIBITA.

HN3yuats cBoiicTBa  (OmpeesieHus) HE3aBUCHUMBIX
COOBITHH.

YuyacTBOBaTHL B OOCYKIE€HMH pelleHUusi 3aJayM Ha
OIpe/ieNIeHNE U UCIIOJIb30BaHNE HE3aBUCUMBIX COOBITUH.
YuyacTBOBaTHL B OOCYKIE€HMH pelleHUusi 3aJayM Ha
MOMCK BEpPOSITHOCTEH, B TOM UHCJIE YCIOBHBIX, C
MCTIOJIb30BAHUEM JIEPEBA CIIy9allHOTO OMbITa. *

O0o00menue,
KOHTPOJIb
(4 4)

[IpencraBnenue naHHbIX. OnucaTenbHas cTaTucTUKA. ['padbl.
BepositHOCTB CIIy4ailHOTO COOBITHSI. DNIeMEHTHI
KOMOWHATOPHKHU.

IloBTOpPSITH WU3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHWM.

Pemath 3a1auu Ha TpeCTaBlICHUE U OMUCAHHUE JaHHBIX
C HIOMOIIBIO W3YYCHHBIX  XapaKTCPUCTHUK (c
UCIIOJIb30BaHUEM BU3YAJIBHOM OIOPHI).

*Y4yacTBoBaTh B O00CYXK/IEHHUM peLIeHHs® 3aJa4M C
pUMeHeHreM rpados.

Pemiath 3agaum  Ha  HAXOXKJICHHE  BEPOSTHOCTH
CIIy4aiflHOTO COOBITUSI TIO BEPOSTHOCTSAM 3JIEMEHTapPHBIX
COOBITHH, B TOM YHCJIC B OMBITaX C PAaBHOBO3MOXXHBIMU
AIIEMEHTapHBIMHU COOBITUSMU (C BU3YyaJIbHOW OMOPOH).
*YyacTBoBaTh B 00CY:KI€HMHU pelleHUs1* 3a4a4M Ha
HaX0X/ICHUE BEPOSTHOCTEH OOBEAMHEHUS U TIepeceueHUs
COOBITHH, B TOM YHCJIC HE3aBUCUMBIX, C HCITOJIb30BAHUEM
rpaduyecKkux TPEJICTaBICHUA U JepeBa CIydailHOTro
OTIBITA.

*YyacTBOBaTh B 00CYKICHHHM pelIeHWs™ 3aJa4d Ha
MepPEeYUCIICHNe KOMOMHAIMIA (YHCIIa TIEPECTaHOBOK, YHCIa
COUYETaHMIi), HA HAXOXKJEHUE BEPOSTHOCTEH COOBITHH C
MPUMECHCHHEM KOMOWHATOPUKH, B TOM YHCIE C
UCIONIb30BaHuEM TpeyronbHuka [Tackans.

9 kinacc (He meHnee 34 4)




Ha3zpanue
pasnena (TemMbl)
(4ucs10 4acoB)

OcHoOBHOe coep:kaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IMXCs

IToBTOpEHUE
Kypca 8 kiacca
(4 9)

[lpencraBnenne  maHHbIX.  OnmcareNbHasi — CTAaTHUCTHKA.
Omnepanuu Haa coObITHsIME. He3aBUCHMOCTB COOBITHH.

IToBTOpsITH M3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

Pemathb 3a5a4M Ha IPEICTaBICHUE U ONIMUCAHUE IAHHBIX.
Pemate 3agaum  Ha  HaxOXACHHE BEPOSTHOCTEH
OOBbEIMHEHUSI M IEePEeCeUYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJb30BaHUEM  rpaduyeckux
IIPEJICTaBICHUN U AEpEBa CIIy4alHOTO OIIbITA.

Pemarts 3aga4yu Ha nepednciieHne KOMOMHAIMK (dncia
IIEPECTAHOBOK, YMCJIAa COYETaHWil), Ha HaXOXKACHUE
BEPOSITHOCTEU coObITHI c IIPUMEHEHUEM
KOMOMHATOpPUKHM, B TOM YHCIE C HCHOJIb30BAHUEM
TpeyroJyibHuKa [lackais

DJIeMeHTBbI
KOMOUHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMmHOXeHHs. llepecTaHOBKH.
®akropuan. CoyeTaHusi U YUCIO coueTaHu. *TpeyronpHUK
[Mackans.* [TpakTrueckas pabora «Bpruncnenue
BEPOSITHOCTEH C UCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMIA
ANEKTPOHHBIX TAOJIUID.

OcBauBaTh Ha  0a30BOM  YpPOBHe  TOHATHS:
KOMOWHATOPHOE MPAaBUJIO YMHOXCHHS, YIOPSAIOYCHHAS
mapa, TpOWKa OOBEKTOB, IEPECTAHOBKA, (haKTopHas
YHCa, COYETAaHWE, YHUCIO COYCTAHUHU, *TPEyrobHUK
[MTackais.*

Pemars npocreiimue 3agauydM  Ha  [EPEUUCIICHHE
YHOPSA0YCHHBIX nap, TPOEK, NepeUnCIICHNE
MEPECTAHOBOK W COYETAaHUIH DIIEMEHTOB PAa3JIMYHBIX
MHOKeCTB (TI0 00pa3siry).

Pemars mpocreiimue 3aaa4M Ha MPUMEHEHUE 4YHUCIa
coueTaHuii B ayredpe (COKpamEHHOe YMHOKECHHE, OUHOM
HrroToHa) (¢ HanmpaBIIsIONIEH TOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOPWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHUCIEC C TIOMOIIBIO
AIIEKTPOHHBIX TAOJUI] B XOJA€ MPAKTUYECKOH paboTHI (C
BH3yaJIbHOW OTIOPOiA).




I'eomerpuueckasi
BEpPOSITHOCTDH
(44)

*['eomerprueckas BeposTHOCTh. CirydailHbII BBIOOP TOUKH U3
(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, U3 AYT'H OKPYKHOCTH. *

*OcBauBaTh MOHATHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B OO0CYKJIE€HUM pelIeHWsl 3aJa4yd Ha
HaXO0XICHUC BepOHTHOCTeﬁ B OIIbITax, HpeI[CTaBI/IMBIX
KaK BBIOOpP TOYEK W3 MHOTOYTrOJbHHKA, Kpyra, OTpe3Ka
WIN JyTU OKPY>KHOCTH, YHCIIOBOTO MPOMEXKYTKA *

HcnbpiTanus
bepnyumn
(6 9)

Hcneiranne. Ycenex u Heynada. Cepus UCHBITaHUM 10
neporo ycnexa. HMcoelrtanus beprymum.  BepositHocTH
coObITi B cepun ucnbiTaHui bepHymmu. IlpakThueckas
pabora «Mcnpitanus beprymimy.

OcBauBaTh Ha 0230BOM yPOBHE NMOHSATHA: UCIBITAaHUE,
3IIEMEHTApHOE COOBITHE B UCTIBITAHUY (YCIIEX U HEey/1aya),
cepusi UCHBITAaHWM, HACTYIUICHHME IIEPBOrO  ycrexa
(meynaun), cepust ucnibITaHUN bepHyu.

Pemate  mpocrelimime 3aJadyM Ha  HAXOXKJEHUE
BEPOSTHOCTEW COOBITHI B CEpUU HCHBITAHUI /10 MEPBOTO
ycrexa, B TOM 4Hcie ¢ IpUMEHEHHeM (hopMyJibl CyMMBbI
reOMETPUYECKOI Mporpeccuu (C Ornopoi Ha CIPaBOYHYIO
nH(popMaIuo).

Pemrare  mnpocreiimiue 3aja4yd HAa  HAXOXIACHHUE
BEPOSATHOCTEH  DJIEMEHTAapHbIX COOBITMH B  cepuu
UCIBITAaHUN DbepHyuM, Ha HAaX0XIEHHE BEpPOSTHOCTH
ONPENEIEHHOIO YHNCIIA YCIEXOB B CEPUM  HUCIIBITAHUN
bepuynnu (¢ BU3yaJlbHOM ONOPOIA).

H3yuaTs B X01€ NpakTH4YeCcKOi padoThl, B TOM YUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnblTaHuil bepHynnm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyuaiiHass BEIWYMHA W PACHpPElEICHHE BEPOATHOCTEH.
MareMartnyeckoe OXHJIAHHE U JHUCIEpCUs  CIy4alHOU
BenU4MHBL. [IpuMepel MaTeMaTH4YeCKOTO OXHMIAHUSA Kak
TEOPETHUUYECKOr0 CPEIHErO 3HAYCHUSI BEJIMYHHBI.

Ilonatne o 3akoHe  Oonbimiumx  yucen.  M3mepenue
BEPOSITHOCTEM € MOMOLIBI0 4acToT. [IpuMeHeHHme 3akoHa
OOJIBIINX YHCE.

OcBouthr Ha 0a30BOM YPOBHe NOHSATHS: ClydaiHas
BEJIMYNHA, 3HAYCHHUE CIIy4aitHON BEJIMYNHBI,
pacrpeesieHue BEpOsTHOCTEM.

HN3yyars u o00cyXknaTb IpUMEpPbl JUCKPETHBIX U
HENPEPBIBHBIX CITyYalHBIX BEIMUYUH (POCT, BEC UYETIOBEKa,
YHCIEHHOCTh HaceJIeHHUS, Jpyrue M3MEHYMBBIC
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTAaTHCTUKH),
MOJICJIBHBIX ~ CIyYalHBIX  BEJHMYMH, CBA3aHHBIX  CO
CIIy4aiHBIMHM OTbITaMH (OpOcaHHME MOHETHI, UTPaJTHLHOM
KOCTH, CO CITy4aifHbIM BHIOOPOM U T. II.).




OcBauBarthb Ha 0a3zoBOM YpoBHE NMOHATHUSA
MATEMAaTHYCCKOEC OXHAAHUC cnyqaﬁHoﬁ BCJIIMYHUHBI KakK

TEOPETUYECKOE cpeaHee  3HAYEHHE, JTUCTIepCHs
CITy4aifHOM BEITMYMHBI KaK aHAJIOT JAMCIEPCUU YHCIOBOTO
Habopa.

Pemiats 3amauMm Ha BBIYMCIEHHE MAaTEeMAaTUYECKOTO
OKMJAHWA W  JUCIEPCUU  JHUCKPETHOM  CIIy4anHOU
BEJIMYMHBI M0 33JJaHHOMY paclpeesieHUuI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTPaxOBaHUEM U JIOTEpesMHU (C
HAIPAaBIISAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTeMAaTHYECKUM  OXHIAHUEM U
JUCTIepCUell HEKOTOPBIX paclpeiiesieHul, B TOM 4HCIIe
pacrpeeneHus Cly4alHOM BEIMYUHBI «UUCIIO YCIIEXOB»
B CEpHUH UCTIbITAaHUN bepHyuin.

H3yuyath 9acTOoTy COOBITUS B  TOBTOPSOIIUXCS
CIIy4aHBIX OMbITaX KaK CIy4ailHyI0 BEJIUYUHY.
3HaKOMHUTBLCS C 3aKOHOM Ooibmux uucen (B Qopme
bepnymnu): mnpu OONBIIOM 4YHCJIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

Pemiats 3amaum Ha U3MepeHUE BEPOSATHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABJIAIONICH TOMOIIBIO).
OO6cyxaaTth  poiabp  3aKkoHa  OONBIIMX  YHCEIT B
000CHOBAaHUU 4aCTOTHOTO MeToJ1a U3MEpEHUS
BEPOSTHOCTEH.

OO0cyx1aTb 3aKOH OOJBIIMX YHCEN KaK IPOSBICHUE
CTaTUCTUYECKOW YCTOWYMBOCTU B U3MEHUUBBIX SBJICHUSX,
pOJb 3aKOHa OOJNBIIMX YUCEN B NPUPOAEC U B JKHU3HHU
YeloBeKa.

00001meHue,
KOHTPOJIb
(10 v)

[IpeacraBnenne  manHbix.  OmnwucarenbHas
BepostHocTh CIIy4aifHOTO COOBITHSL.
KoMOMHaTOpUKH. CITy9daiiHbIe BEIMYMHBI U PACTIPE/ICIICHUS.

CTaTUCTHKA.
OJIEMEHTHI

I[HoBTOPSITH W3yYeHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

Pematp 3a1aun Ha Ipe/ICTaBIICHUE U ONTUCAHUE JaHHBIX.
Pematp 3agauyM  Ha  HaXO0XACHUE  BEPOSTHOCTEH
COOBITHI, B TOM YHCJIC B OMNBITaX C PAaBHOBO3MOXXHBIMU




3JIEeMEHTapHBIMU COOBLITHSIMU, BEPOSITHOCTEH
OOBEMHEHUsT M TepeceYeHUs] COOBITHI, BBIYHCIATH
BEPOSITHOCTM B OMbITaX C CEPUSIMH  CIyYalHBIX
HCIIBITAaHHI

[Ipu pazpaboTke paboueld mporpaMMbl B TEMAaTHYECKOM IUJIAHUPOBAHHWH JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH
MCITOJIB30BAHUS JIEKTPOHHBIX (IIU(POBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIONMIMXCA Y4COHO-METOAMUYESCKIMHU MaTepHaIaMH
(MyITbTUMEIUHHBIE TIPOTPAMMBI, DJJIEKTPOHHBIC YUYCOHWKM ¥ 3aJaYHUKH, DJJICKTPOHHBIE OMOIMOTEKH, BUPTyaIbHBIC
71a00paTOpUu, UTPOBBIE MPOrPAMMBI, KOJUIEKIIMK HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMbIMH N1 OOyUEHUS U
BOCIIUTAHUSI PA3JIUYHBIX TPYIIN IOJb30BaTEIEH, MPEACTABICHHBIMUA B 3JEKTPOHHOM (IIM(POBOM) BUJIE U PEATUIYIOMIUMU
munaktuaeckue Bo3moxHocTu KT, comepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM.



MYHUILIUITAJIBHOE BIOJ[P)KETHOE OBIL[EOEPASOBATEJIbHOE YUPEXEHUE
«IOJIMHHEHCKA S CPEJIHSISI OBLLIEOBPA3OBATEJIbHAS LIIKOJIA
UMEHMU HEPEIAJIMHA AJIEKCAHJ/IPA UBAHOBUYA»
BAXUMCAPAMCKOI'O PAMOHA PECITYBJIMKU KPHIM

KO/IMYECTBO YACOB:

B HeeJII0 - S yaca;

YUYUTEJIb ApudpmemeroBa H.A.

KATEI'OPUs BbICHIAA

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3acenanun [1IMO 3amectuTens agupekropa no YBP Hupexrop
PyxoBogurens IIMO Apudpmemeroa H.A. | MBOVY «lonunnenckast COLI
Acanona JI.X. uM. [lepenaguna A.1.»
Konecnux H.O.
ITpoTtoxom Ne « » 2025 .
oT « » 2025 r. ITpuka3 Ne
OT « » 2025
AJTAIITUPOBAHHASA
PABOYASA ITPOI'PAMMA
(Bapuant 7.1)
11O MATEMATHUKE
Ha 2025-2026 y4eOHbI 101

6 KJ1ace

Bcero 3aroxa - 170 gaca.
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MYHUILIMITAJIBHOE BIOJ[)KETHOE OBII[EOBPA3OBATEJIbHOE YUPEX/[EHUE
«OJIVBUHCKA S CPEH SIS OBILIEOBPASOBATEJIBHA S LIIKOJIA
UMEHW BECCOHOBA UBAHA 'PUTOPLEBUYA «
BAXUYMCAPAMCKOI'O PAMOHA PECITYBJIMKU KPBIM

[Mpunoxenne k AOOIT OOO nns obyuaromuxcs ¢ 3[1P (Bapuant 7.0)
YTBEpKJICHHAsI MprKa3zoM 1o mkose oT 14.08.2025 Ne 332

PABOYAA MNMPOrPAMMA
OCHOBHOI'O OBLLIETO OBPA3OBAHMA /14 OBYHAIOLLIMXCA
C 3AIEPXKXKKOU TICUXNYECKOI'O PABBUTUA

(Bapuant 7.0)

«MATEMATUKA»
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®denepanpHas pabodas mporpaMma 1Mo ydeOHOMY mnpeameTy «Maremarukay
(6a3oBBIN ypoBeHb) (TpeaMeTHass o6macTh «Maremaruka U wHpOpMaTuka») (manee
COOTBETCTBEHHO — TIporpaMma IO MaTeMaTWKe, MaTreMaThka) BKJIFOYaeT
MOSICHUTEIIBHYIO  3alHCKy, COJEpKaHWe OOyYeHHs, IUIAaHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS TIPOTPAMMBI IT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AITNCKA

®denepanpHas pabodas mporpaMma MO MaTeMaTWKe Il OOy4alomuxcsl ¢
3a/Iep>KKOM mcuxudeckoro pasputus (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 0OIIEro
oOpa3oBaHUsl MOJTOTOBJIEHa Ha OCHOBe DeAepaibHOr0 TroOCYAapCTBEHHOIO
o0pa3oBarelbHOTO  CTaHjapTa OCHOBHOro obmiero oOpazoBanus (IIpuxas
Munnpocgemenuss Poccun ot 31.05.2021 . No 287) (mamee — DPI'OC OO0OO),
®denepanbHOM aganTHPOBAHHON 00pa30BATEIBLHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusi JyIsi OOy4YarOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS
(ITpuka3z Munnpocgenienus Poccuu ot 24 Hos0ps 2022 1. Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS MO YYEOHOMY MPEIMETY
«Maremaruka», @enepaibHON IPOrpaMMbl BOCIHUTAHUSA, C YUETOM PACIPEAECIEHHBIX
Mo KjaccaM TpOBEpsSEeMbIX TpeboBaHUN K pesyiabraram ocBoeHus DenepaibHOU
aJIanTUPOBAHHON 00pa30BaTENHHONW MPOrpPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS
JUisi 00ydaroImuXxcsl ¢ 3aJCPKKOM TICUXHYECKOTO pas3BuTHs. B paboueil mporpamme
YYTEHBI UJICH U TOJIOKeHUsT KoHIenuu pa3BuTHS MaTeMaTHIeCcKoro oOpa3oBaHus B
Poccuiickoin denepanumn.

Oo01mast xapakrepucTuka y4e0Horo npeamera «MareMaTuka

VYuebubiii mpeamer «MareMaTtuka» BXOAUT B MPEIMETHYHO 00J1acTh
«MaremaTtka U uH@OpMmaTHka». OH CHOCOOCTBYET Pa3BUTHIO BBIUMCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHMS I10JIb30BAThHCS
AITOPUTMAaMHM, a TaKKe NPUOOPETECHUIO MPAKTUYECKHUX HABBIKOB, HEOOXOJUMBIX B
MOBCEAHEBHON ku3HM oOywatonuxcsi ¢ 3[IP. VY4eOHplli mnpemMer pa3BUBaET
MBIIJIEHUE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIbHYI) TI'PaMOTHOCTb,
YMEHUS ~ BOCHPUHMMAarb U KPUTUYECKH  aHAJIM3UPOBaTh  MH(POPMALHUIO,
MPEICTABICHHYIO B PAa3IMYHBIX (OpMaX.

OOyueHne mMareMaTuke Ja€T BO3MOXKHOCTb pa3BUBaTh y oOydarouiuxcs ¢ 3I1P
TOYHYIO, PALlMOHAJIBHYI0 W HUH()OpPMATHBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
MOJXOMSIINE S3bIKOBbIC, CUMBOJIMYECKHUE, IPaPUUECKUE CPENCTBA JJI BbIPAKEHUS
CYKJIEHUI 1 HAIJISIAHOTO UX MPEACTABICHHUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIsieTCS OO0Ilee 3HAKOMCTBO C METOJAaMHU TO3HAHUA JEHCTBUTEIBHOCTH,
IIPEICTABIEHNE O IPEIMETE U METOAAX MAaTEMATUKHU, UX OTIIMYUNA OT METOJOB APYTHX
€CTECTBEHHBIX U T'yMAaHUTApPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHUS MaTeMaTHK!
JUISL pEIEHUs] HAayYHbIX W MPUKIAAHBIX 3a1ad. TakuM o0pa3oM, MareMaTH4eCcKoe
oOpa3oBaHME BHOCUT CBOM BKJIaJ B ((OPMHpPOBAaHUE OOLIEH KyIbTYPbl YEIOBEKA.



W3yuenne MareMaTUKU TaKXKe CIOCOOCTBYET ASCTETUYECKOMY BOCHUTAHHUIO
YeJIOBEKA, MOHMMAHHUIO KpacoTbl W H3SIIECTBA MaTEMaTHYECKUX PACCYKICHHH,
BOCITPUSITUIO TEOMETPUUYECKHX (DOPM, YCBOEHUIO UJIEU CUMMETPHUHU.

[IporpamMmma oTpaxaer cojepkanve oOydeHusi npeamery «MaremaTukay ¢
Y4ETOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuaroutuxcs ¢ 3I11P. OBnanenue
y4eOHBbIM IpeaMeToM «MaremaThkay MpeACcTaBiIseT ONPEAENICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3[IP. YV oOyuaromuxcs ¢ 3[IP Hanbonee BbIpaxke€Hbl OTCTaBaHUS B
Pa3BUTUHU CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TMOATOMY aOCTpakTHbIE H
OTBJICUCHHBIE KATETOPUU UM TPYAHOIOCTYIHBI. B TOXE BpeMms Mpu CHenuaJibHOM
oOyueHuu oOydyaromuecs MOTYT BBINOJHATh 3aJaHusl 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HA AHAJIOTMYHOE 33JIaHUE
YCBOEGHHOTO crnocoba perieHus. CHIDKEHHUE Pa3BUTUSL MBICIUTENbHBIX ONEpaluid U
3aMEUICHHOE CTAHOBJICHHUE JIOTMYECKUX JEUCTBUM IPUBOIAT K HEIOCTATOYHOU
OCMBICIIEHHOCTH COBEPIIAEMbIX Y4eOHBIX ACUCTBUNA. Y 0O0YyYaromMxcsi 3aTpyIHEHbI
CUETHBIEC BBIUMCIIEHUS, MPOU3BOJUMBIE B yMe. B NHCbMEHHBIX BBIYMCIEHUSX OHHU
MOTYT MNpPONYCKaTh OJMH M3 MPOMEKYTOUYHBIX IIaroB. Ilpu pabore ¢ yuciIOBBIMU
BBIPAKEHUSIMHM, BBIYMCIICHUEM WX 3HAYEHUS MOTYT HE YJIEpKMBaTh MpPaBHIIbHBIN
nopsanok aevctuid. [lpu ynpomieHuu, npeodpa3oBaHUM BBIPAXKEHUN ydaluecs ¢
3IIP He MOTYyT CaMOCTOATENBHO MPHUHATH PEIIEHHE O MOCIEA0BAaTEIbHOCTH
BBITIOJTHEHUSA J1eUCTBUNA. KOHKPETHOCTh MBINUIEHUS OCJOXKHSET YCBOCHHSI HaBbIKA
pelleHNs] YpaBHEHUW, HEPAaBEHCTB, CHCTEMbI YypaBHeHuUW. WM ManomocTtymHo
COBepIlIeHNE 0OPATUMBIX OTIEPALIHA.

Huskuii  ypoBeHb pa3BUTHUS  JIOTMYECKUX  OlEpalMd, HEAOCTATOYHAas
O00OOIIEHHOCTh MBILIUICHUS 3aTPyAHAIOT u3yueHHe TeMmbl «DyHKUIuu»: Mpu
onpeaeneHN (QYHKIHMOHAIBHOW 3aBUCHUMOCTH, IpU ONHCAHUM TpaduuecKkoi
CUTYaIlH, UCIIOJIB3YSl T€OMETPUUECKHM, anredpandeckuii, (yHKIIMOHATbHBINA S3bIKH.
Hepenko yuammecs He BUIAT pa3sHHUIBI MEXIY OONACThIO OmpeneneHus QyHKIUUA U
00J1aCThIO 3HAYEHU.

Pemenue 3agau conpspkeHO € TPYAHOCTAMHM O(OPMIICHHSI KpAaTKOW 3arucw,
MIPOBEJICHUSI aHAJIM3a YCIOBUS 3aJ]a4l, BbIJICJICHUS cyliecTBeHHOro. O0yyarommuecs ¢
3IIP 3aTpyaHsIOTCS clienaTh YMO3AKJIIOYEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpaAlMOHAIbHBIE CHOCOOBI  PEIICHUs, HWHOTJa OrPaHUYUBAIOTCS
MaHHUIYJALUSAMHA C YUCTAMHU.

[Ipu wu3yueHuMM reomeTpuyeckoro wmarepuana ooOyvaromuecs c¢  3IIP
CTAIKUBAIOTCSI €  TPYAHOCTBIO  JI€JaThb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
IIOCJIEI0OBATENbHBIE PACCYKICHUs. HenpouHble 3HaHUs OCHOBHBIX TEOPEM IT'€OMETPUU
OPUBOJUT K OLIMOKaM B pPELICHUHM TreoMeTpuyeckux 3anad. OOydarommuecs MOTyT
OJIMEHUTH (POPMYITy, HETIPABUIBLHO MPUMEHUTH TeopeMmy. K ceppe3HbIM ommnbkaM B
pelmeHnr  3aJad  NPUBOJAT  HEAOCTATOYHO  Pa3BUTHIE  NPOCTPAHCTBEHHBIE
peAcTaBiIeHus. M CIOKHO BBIIOJHUTH YEPTEXK K YCIOBHUIO, B IMCBMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

To4yHOCTh 3aIOMUHAHUS M BOCIPOU3BEIACHUSI YUYEOHOr0 Marepuana CHUKEHBI
N0 TMPUYMHE CIA00CTH MHECTUYECKOW JAESTENbHOCTU, CYKEHHUS 00beMa MaMsTH.
Oo6yuaromumes ¢ 3IIP TpeOyercsi OGosibllie BpeMEHM Ha 3aKpeIyieHWe Marepualna,
aKTyaJau3alus 3HaHUW 110 OTIOPE MPU BOCIIPOU3BEICHUH.



Jlns  mpeojosieHuss  TpyOHOCTEH B M3YYeHHMM Y4YeOHOro  ImpeaMera
«Maremarukay HeoOX0IMMa aianTtanus o0beMa U XapakTepa yueOHOro MaTepraia K
MO3HaBaTeNbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Cnenyer yueOnblii mMatepuan
MPENOJHOCUTh HEOOJIBIIMMHU MOPLUUSMH, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBATH
CocoObl  aJanTallMd  TPYAHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaThb Kak
O3HAKOMUTEJIBHBIE; UCKJTIOYaTh OTJICIbHBIC TPYJHBIE JI0Ka3aTeIbCTBA;
TEOPETUYECKU MaTepual PEKOMEHAYETCS H3ydaTb B MPOLECCE MPAKTHUYECKOU
NEeSATENBHOCTH MO pelieHuio 3agady. OpraHu4eckoe €AMHCTBO MPAKTHUYECKOW U
YMCTBEHHON JI€ITEIbHOCTH YYallUXCd Ha YypOKax MaTeMaTUKHU CIIOCOOCTBYIOT
IMPOYHOMY U CO3HATEIIbHOMY YCBOCHHIO Oa3MCHBIX MATeMAaTHYECKUX 3HAHUM U
YMEHUH.

Hean u 3ana4n u3yuenus yue0OHoro npeamera «MaremaTuka

[TpuoputeTHbIMU LIETIMU O0yUEHHUS MaTeMaTUKe B 5—9 Kiaccax sBISIFOTCS:

" (opmMHpOBaHHE LEHTPAJIbHBIX MAaTEMAaTHUYECKUX MOHATUH (UHMCIIO, BEJIMYHMHA,
reomeTpudeckas  (urypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00eCneunBaloMX MPEEMCTBEHHOCTh W IEPCHEKTUBHOCTh MAaTEMAaTHUYECKOTO
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noaseAeHue oOyvarouuxcs ¢ 3[IP Ha poctymHOM i HHMX YpPOBHE K
OCO3HAHHMIO B3aMMOCBSI3M MAaTE€MaTUKU M OKPYKAKOUIEr0 MHUpa, MOHMMaHUE
MaTeMaTUKHU KaK 4acTu OOIIel KyJabTyphl YEIOBEYECTBA;

" pa3BUTHE MHTEUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaromMxcs C
3I1P, no3HaBaTenbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUUHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMAaTUKH;

* (GopmupoBaHHe (QYHKIMOHAIBHON MaTeMaTHYeCKOM TI'paMOTHOCTU: YMEHHS
pacro3HaBaTh  MPOSIBJICHUS  MAaTEMaTUYECKUX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pEalbHbIX JKU3HEHHBIX CHUTYyallUsIX W TPU H3YUYECHHUH
JPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dopMynupoBaTh HUX Ha S3bIKE MaTEeMaTUKU M CO3/1aBaTh MaTeMaTHYeCKHUe
MOJZIENIA, TPUMEHATb OCBOCHHBIM MAaT€MAaTHMYECKHM ammapar i pPeIieHus
[IPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPHPETUpPOBaTb M  OLICHUBAThH
IIOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHue 3Tux Leei 00ecreuynBaeTcs peueHueM CIeIyIoIuX 3a1a4:

* ¢opmupoBarh y oOyuvatomuxcsi ¢ 3[IP HaBblkM YyuyeOHO-TIO3HABATEIBHOM
NEeSATENbHOCTH: IUIAHUPOBaHWE pa0OThI, IMOUCK pAaIlMOHAIBHBIX IyTEH ee
BBITTOJIHEHUS, OCYILIECTBIEHUS] CAMOKOHTPOJIS;

" CcHoCcOOCTBOBaTh HWHTEIIEKTYalbHOMY pa3BUTHIO, (OPMHUpPOBATh KauecTBa,
HEOOXOAMMBIE YEJIOBEKY ISl MTOJHOLICHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATUYECKON AESATEIBHOCTH: SICHOCTHM U TOYHOCTH MBICIIH,
WUHTYHILIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEN;

* (GopMHUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYalIUXCAd B paMKax MpPEeAMETHOU
obnactu «Martemaruka 1 UHPOpPMaTHKaY;

" pa3BUBATH MOHATUIHOE MbILUIEHUS oOyyatomuxcs ¢ 3I[1P;



" OCYILECTBIATh KOPPEKLHUIO TTO3HABATENbHBIX MpoleccoB obydatomuxcs ¢ 311P,
HEOOXO/IMMBIX [IJIsI OCBOEHMSI MPOrPaMMHOIO Marepuaja Mo y4eOHOMY
penMery;

" QIpeaycMarpuBaTh BO3MOXKHOCTbH KOMIIEHCAIIMM OOpa30BaTelIbHBIX J1e(PUIIMTOB
B OCBOEHHUU NPEIIIECTBYIONIETO MPOTPAaMMHOI0 Marepuaia y 00ydaroImuxcs C
3I1P 1 HETOCTATKOB B MX MAaTEMAaTUYE€CKOM Pa3BUTHH;

" copMHUpOBaTh YCTOMUYMBBIA HHTEPEC yUAIIMXCS K TPEIAMETY;

" BBIABJIATH M pa3BUBAaTh MaTeMAaTUYECKUE U TBOPUECKUE CITOCOOHOCTH.
OcCHOBHBIE JINHUM COZAEPKaHMS Kypca MaTeMaTuku B 5—9 kmaccax: «YHwucna u

BBIUMCIICHUS», «Auredpa» («Anredpanueckue BbIpAKEHUS», «YpPaBHEHUS U
HepaBeHCTBaY), «Dyukuun», «leomerpus» («leomerpuyeckue GuUrypsl U uX
CBOICTBaY, «3MepeHrne reoMeTpUYeCKUX BETUINHY), «BEpOATHOCTb U CTaTUCTUKAY.
JlaHHbIE TMHUM Pa3BUBAIOTCS MAPAJUIENIbHO, KaX/1asi B COOTBETCTBUM ¢ COOCTBEHHOMN
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JApPYyroil, a B TECHOM KOHTaKTE€ H
B3aumonerictBud. Kpome »3TOro, ux oObeIuHSET JOTHYecKas COCTaBIISIOIIAs,
TPAAUIIMOHHO TpHCyLIash MareéMaTMKEe W MPOHU3BIBAIOIIAs BCE MAaTEMaTHYECKHE
Kypcbl U coaepxkarenbHpie  JuHMH. CdopmynupoBanHoe B DexepanrbHOM
rOCy/IapCTBEHHOM O0pa30BaTE€IbHOM CTAaHAApTE€ OCHOBHOrO OOIIEro oOpa3oBaHMs
TpeOOBaHHE «YMEThb ONEPHUPOBATh IMOHATUAMM: ONpPENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelbCTBO; YMEHHME paclio3HaBaThb MCTHUHHBIE W JIOXKHBIE BbICKA3bIBAHUA,
NPUBOJUTH NPUMEPHl M KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUIAHUS
BBICKa3bIBAHMI» OTHOCUTCS KO BCEM Kypcam, a (POpPMHUPOBAHUE JIOTHUECKUX YMEHUMN
pacmpenensieTcs IO BCeM rojaM oOOy4deHUsT Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ysbraTaM
ocBoeHus: @DenepanbHON paboyelt TPOrpaMMbl, pPACTIPECIEHHBIM IO ToJaM
OoO0y4deHHsI, CTPYKTYpHUPOBAaHO TakuM o00pa3oM, dYTOObI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOMPOCaM OOydaromuecss oOpaliaiich HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTHYEeCKUMHU TMOHATUSAMH M  HaBbIKAMU  OCYILECTBIISLIIOCH
MOCJIEI0OBATENIbHO U NMOCTYIATENbHO, ¢ COOMIOIEHUEM MPUHLINIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJIMCHh B OOMIYIO CUCTEMY MAaT€MaTHYEeCKHUX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOunsst e€, o0pasysi IpOYHbIE MHOXECTBEHHbIE
cBsi3u. OOuIMe 1eny u3ydeHus: yueOHoro npeamera «Maremarukay MpeacTaBlIeHbl B
denepanbHOM paboyeil mporpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHusl.

Oco0enHocTH 0TOOpa M AJANTALINM Y4eOHOT0 MaTepraJIa 0 MAaTeMATHKe

OOyuenue yueOHOMY mpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUH
ONITUMAJIBHBIX YCIOBUHN JJII YCBOGHHUS MPOTPaMMHOTO MaTepraja 0O0yJaromuMuUcs C
3I1P. bonbiioe BHUMaHuE yuemnsieTcs oT0opy yueOHOro marepuaia B COOTBETCTBUH C
OPUHLIMIIOM JOCTYIMHOCTU INpPU COXpPaHEHHM oOOIIero 0a30BOr0 YpPOBHS, KOTOPbBIN
JIOJIKEH TI0 COJIEPYKaHHI0 U 00beMy OBITh aIallTUPOBAHHBIM 7151 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHUM C HUX OCOOBIMH 0Opa3oBaTeiabHbIMU HOTpeOHOCTIMHU. Cremyer
oOyieryuTh OBJaaeHue MarepuansoM oOyuaromumucsa ¢ 3[IP mocpeactBom ero
JIETAIBHOTO OOBSICHEHUS C CUCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKHU



B NPUMEHEHUM 3HAHWI, UCIOJb3Ys HPUEMBbl aKTyajdu3aluu (BH3yasibHasi OIopa,
MaMsITKa).

denepanbHas MporpaMMa IperyCMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHUM:
YMEHBIIEHUE 00bEMa TEOPETHUECKUX CBEICHUI, BBIHECEHHE OTIEIbHBIX TEM WIIH
LEJbIX Pa3/IesoB B MaTepUalibl 111 0030pHOr0, 03HAKOMUTEIBHOTO U3YUYEHUSI.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTEIBHOM IUIAHE PEKOMEHIYETCS H3ydaTh CIEAYIOLIUE TEMBbI:
«Pumckass nymepanus», «PaBubie Quryps», «umunap, xonyc, mapy», «Kyo»,
«IIpssmoyronsHbI napaiuienenuneny, «llepemenienue no KOOPAUHATHOW HPSMOI»,
«Monyne uucna», «HuciaoBble NPOMEXyTKH»; «MacmTad» (u3ydaercss B Kypce
«T"eorpadusy); «M300paxkeHune reomeTpuueckux GUryp Ha HETUHOBAHHOUM Oymare ¢
WCIOJIb30BAHUEM  LUPKYJIS, JIMHEWKW, YTOJbHUKA, TpaHCHOpTUpa», «JlnuHa
oKpyx’HOCTH», «Ilmomane kpyra», «llapamnensubie npsMbie», «llepnenauKysipHbIe
npsmeie», «OceBas U LEHTpalbHas CUMMETPUN» (M3y4aeTcsi B Kypce I€OMETpUN);
«beckoHeuHble TMEPUOINYECKHUE AECATUYHbIE ApoOu. JlecaTuuHOE NpUOIMKEHUE
OOBIKHOBEHHOM ApoOn» (M3ydaercst B Kypce anreOpsl).

Crenyer yMEHBIIMTHh KOJIMYECTBO YACOB Ha CIEAYIOIIHME TeMbl: «PemieHue
Joruueckum 3amau», «JiumHa otpeskay, «lllkanb», «PacnpenenuTenbHbld 3aKOH
YMHOXKEHHUS», «3aMuch NpOU3BeIeHNs ¢ OYKBEHHBIMH MHOXKUTEIIMIY, «[locTpoeHue
KOHpUTypaluii u3 4acTed MpsSMOM, OKPYKHOCTH Ha HEJTWHOBAHHOW W KJIETYATOM
oymare», «Jlenurenu u kparaeie. [IpusnHaku nenmumoctny, «HanmGonbimmii oOuui
JIEIUTENb M HauMEHbIlee oOliee KpaTtHoe. J[eaTuMoCcTh CyMMBbI W MPOU3BEIACHU.
«IIpuBenenue apobM K HOBOMY 3HaMeHareno», «Haxokmenue dactu 1enoro u
neiaoro mo ero yactuy. «OKpyIJIeHHe AECSITHYHBIX Apooeit». «Pemenue 3amau
nepebopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHEe OYKBEHHBIX BBIPAKEHUN
[0 YCJIOBHMIO 3ajaum». BpICBOOOAMBIIMECS Yachl MOYKHO MCIOJb30BaTh Ha
NOBTOpPEHKE (B Hayaje U KOHLE Yy4eOHOro rojia), Ha U3ydyeHue Haubosee TPyIHbIX U
3HaYMMBIX TeM: B V KJlacce — Ha pelIeHre YPaBHEHUI, IPUBEICHUE IPpOOU K HOBOMY
3HAMEHATEeII0, YMHOXKEHHE U JIeJIEHUE JAECATUYHBIX Ipo0el, u3MmepeHue yrios; B VI
KJIacC€ — JICUCTBUS C MOJOKUTEIBHBIMU W OTPUUATEIBHBIMU YHWCJIAMH, PEIICHUE
YpaBHEHUH, CIIOKEHHE U BbIUUTAHUE YHCEIl, COJIEPXKAIUX LENIYI0 U IPOOHYIO YacTb,
Ha YMHO>KEHHUE U JIeJIeHHe OOBIKHOBEHHBIX APOOEii.

Aunreopa

B 03HaKOMUTENBHOM IIJJAaHE PEKOMEHIYETCsl H3ydaTb CIEAYIOIIUE TEMBbI:
«ppauronanbusie uncina. JleficTBUTeNnbHbIE Ynciiay, «CpaBHEHUE NEHCTBUTENBHBIX
qucesn, apuMEeTHIECKUE JCUCTBUS C JACHCTBHTEIBHBIMU YHCIaMn», «HaxoxaeHne
NpUOIMKEHHBIX 3HAYCHWA KBaJpaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHHMU TPEThEN U YETBEPTOM CTEIIEHEH Pa3JIOKEHUEM HAa MHOXKUTEIN», « DyHKIUs
y =/x u ee rpadux», «IlorpemHocTs ¥ TOYHOCTh NPUOIIKEHUD», «UeTHble U
HeueTHble GyHKIMNY, «DyHKumsa y=x"», «DyHkusa y= ax’, ee rpadyK U CBOWCTBA.
Ipaduku pyukuii y= ax> + n u y=a(x-m)*, «YpaBHEHHE C AByMs IIEPEMEHHBIMH U
ero rpaduk», «I'paduueckuii  crocod® pemieHUs CHUCTEMbl  YpPaBHEHHI,
«M300paxeHue 4jaeHOB apu(PMETHUUECKOW U MeOMETPUUYECKOW MPOrpeccHil TOuKaMu



Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEHHBIH M SKCIOHEHIUAIBbHBIN pocT. CloXKHbIC
MTPOLICHTBD.

CnenyeT yMEHBIIWTH KOJMYECTBO YacoOB Ha u3ydyeHHE TeM: «DopMymbby,
«JlokazaTenbCTBO TOXKIAECTBY», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMUNY,
«I'paduik TuHEHHOrO ypaBHEHUS C JIBYMsl epeMeHHbIMWY, «I'paduueckoe perieHue
JIMHEWHBIX YPABHEHUW U CHUCTEM JIMHEVHBIX ypaBHEHHI», «CBOMCTBAa KBaAPATUIHOM
GyHKII.

BricBoOOuBIIIMECST Yackl PEKOMEHJYeTCS HCIOJIb30BaTh: JUIS  JIydllen
npopaboTKM Hambojiee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Permienue
cUCTEM ypaBHeHUI», «CoBMECTHbIE JAEHCTBUS ¢ ApoOsmu», «IIpuMeHeHre CBONCTB
apu(PMETUYECKOTO KBaJpaTHOTO KOPHS»; HAa TOBTOPEHUE, pelIeHue 3ajad,
npeoOpa3oBaHue BRIPAKEHUI, a TAK)KE HA 3aKpeIUIeHNE U3YYEHHOTO MaTepuara.

I'eomerpusn

CnemyeT OCHOBHOE BHUMAHUE YJIETUTh MPAKTUYECKOW HANPABICHHOCTH Kypca,
WUCKIIIOYMB W YOPOCTHB HAMOOJIEe CIOXKHBIM [Ji1 BOCHPUSTUS TEOPETHUECKUN
Marepuall. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJIsiAHbIE CpeACTBa OOydeHHus, OOJblIe MPOBOJUTH MPAKTUYECKUX pPaboT cC
y4aluMucs, pemarth 3aj1adi. CTpouTh pelieHre 3a1ad Mpy MOoCTOSHHOM 0OpallieHuu
K HaIJISIAHOCTU — PUCYHKAM U YEPTEKaAM.

O3HaKOMUTENILHO JaTh TeMbl: «TeopeMbl M JOKa3aTelbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOIO», «CyIIEeCTBOBAHHE W  €IWHCTBEHHOCTH
MEPIEHINKYJIIpa K NpsAMoi», «MeToa reoMeTpuyeckux mect», «MeToll yABOEHHUs
Menuanbl», «Teopema daneca u Teopema 0 NPONOPUMOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojbHuka», «VI3MeHeHHe TPUTOHOMETPHYECKMX  (DYHKIMN  mpu
BO3pacTaHuu yria», «Dopmynsl g paauyCOB BIIMCAHHBIX UM ONKMCAHHBIX
OKPYKHOCTEM  NPAaBWIbHBIX  MHOTOYIOJIBHUKOB»,  «YPaBHEHHE  MPIMON»,
«JIBmxenue», «CBolcTBa ABMXKEHUs», «Teopema O MPOU3BEACHUU OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KaCATEIbHOW.

Crenyer yMEHBIINTHh KOJIMYECTBO YACOB HA HM3y4yeHHUE TeM: «CHMMMETpPUYHBIC
¢burypsl. OCHOBHBIE CBOMCTBa OCEBON cUMMeTpumn», «LleHTpaibHasi CUMMETPUS»,
«ITapamnensubiii  mepeHoc», «IloBopor», «IIpeobpasoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJjadyd Ha MOCTPOCHUE C MOMOIIBIO
HUPKYJsl W JIMHEUKW», «JleKapTOBbl KOOpPIWHATBHI HA IUIOCKOCTW», «Pemienne
TpeyroJibHUKOBY, «[logobue durypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEIICHUE 3a/1a4 U TTIOBTOPEHUE.

BeposAITHOCTH U CTATHCTHKA

B cBs3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBAET HAMOONBIIHNE CIOXKHOCTH IS
oOyuaromuxcst ¢ 3I1P, cBs3aHHBIE CO CHM)KCHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3YUYEHHE JIOJHKHO CTPOUTHCS Ha 0a30BOM YpPOBHE U
JOCTYITHOM ISl YY€HUKOB Marepuane. OCHOBHOE€ BHHMAHHE CIEAYET YACIUTH
pazaenaM, CBSI3aHHBIMU C TOBTOPEHHUEM MPOMJCHHOTO MaTepuala, YBEJIUYUTH
KOJIMYECTBO YIPAKHEHUNW U 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOU NEATEIBbHOCTBHIO
o0y4Jaromumxcs.

Heo6xonuMo miepecMOTpeTh COJIEp)KaHHE TEOPETUYECKOro MmaTrepuana M
XapakTep €ro M3JI0KEHUS: TEOPETUUYECKHM MaTepHall MPENOAHOCUTh B MpoLEcce



pElICHHs 3a/1ad M BBITIOJIHEHMS 3aJIaHUM HATJIATHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJA W 3alIOMHHAHUS CIOXKHBIX (DOPMYJI, PEIICHHS HECTAaHIAPTHHIX,
TPYAOEMKHX 3aaHuil. P Tem cnepyeT u3ydaTh B O3HAKOMHUTEIHLHOM IUIaHE.

®denepanbHas NporpamMma MpEJOCTABIET aBTOpy paboyeill Mmporpammel
CB0O0OJIy B paclpe/iesIcHUH MaTepualia 1o 4eTBepTsM (TpumecTpam). Pacnpenenenue
BPEMEHH Ha M3y4YeHHE TeM B T€UCHHE yU4eOHOTrO rojia CaMOCTOSTENBHO OMPEAeIsIeTCs
00pa3oBaTeNbHONM OpraHu3aIueil 1 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00YJarOIINXCS
¢ 31IP 1 ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTEH.

IlpumepHble BHAbI JesTeJbHOCTH oOydyawmmxcsa ¢ 3IIP, o0ycioBiaeHHbIe
0COOBIMH 00pa3oBaTeJIbHBIMU NMOTPEeOHOCTAMM ) | o0ecreynBaOIIHe
OCMBICJICHHOE€  OCBOCHHE  COJAEepP:KAHHHU oOpa3oBaHus no npeaMery
«MartemMaTHKa»

Conepxxanue BHUJIOB JiedrelibHOCTH oOydaromuxcs ¢ 3IIP ompenensiercsa ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAIMU. [[OMHUMO HMIMPOKO HCIHOIB3YEMBIX B
DOAOII OO0 ob6mux A1t Bcex 00y4aromuxcsi BUJIOB JIEATEIIBHOCTH CJIEAYyET YCUITUTD
BUJIBI JICATEIILHOCTU Crieu(PUUHBIC I JTaHHOW KaTeropuu Jerel, o0ecreurnBarome
OCMBICIICHHOE€ OCBOCHHE COJep)KaHUs OO0pa3oBaHUsl 10 TMPEaMETy: YCUJICHHE
MPEIMETHO-TTPAKTUYECKON JIEATEIBHOCTU C AaKTUBHU3AIME€N CEHCOPHBIX CHUCTEM;
YepeOBaHUE BHUJIOB JCATEIIBHOCTH, 3aJICMCTBYIONIMX PpA3JUYHBICE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MAaTepUalia ¢ ONOPON HA AITOPUTM; IIOLIATOBOCTHY» B U3YUYCHUU
Marepuala; HCIOJb30BaHUE JIOTOJHUTEIBHOM BHU3YaJIbHOW  OMOPHI  (CXEMBI,
ma0JIOHBI, OIOpPHBIC TAONMWIIBI); pPEYEBOM OTYET O TMPOIECcCe M Pe3yibTare
JIeSITEIbHOCTH; BBIMIOJTHEHHUE CIICIUANIbHBIX 3aJaHUN, 00E€CIIEUHNBAIOIIUX KOPPEKIIUIO
peryisaiuu  y4eOHO-TIO3HABATEILHOW JACSITEIIbBHOCTH W KOHTPOJh COOCTBEHHOTO
pe3yJibTara.

denepanbHas TeMaTUUYECKass W TEPMUHOJIOTMYECKAsE JIEKCUKA COOTBETCTBYET
DOAOIT OOO0.

Jns obyuaromuxcs ¢ 3[IP cymiecTBEeHHBIM SIBISIOTCS MPUEMbl pabOThI C
JIEKCUYECKUM MaTepuajoM 1o mpeamery. [IpoBoaurtcs crenuwaibHas padoTa IO
BBEJCHUIO B AKTHBHBIN CJIOBaph OOYyYaIOIMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaemble TEpMHUHBI BBOJATCS Ha TIOJHUCEHCOPHOW OCHOBE, oOs3aTeabHa
BHU3yaJlbHas TOJJIEP)KKA, aITOPUTMBI PA0OTHI C ONMPEICTICHUEM, OITOPHBIC CXEMBI JJIS
aKTyaJn3alud TEPMUHOJIOTHUH.

Mecto yueOHOro npeamera «MareMaTnka» B y4eOHOM IJIaHE

B coorBerctBun ¢ ®enepanbHbIM TOCYJIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOTO 00Iero oOpa3oBaHus y4eOHBIH mpeamer «MaTemaTuka»
BXOIUT B MpeIMeTHyI0 obmacte «Marematnka M uH(OpPMAaTHKa» W SBISETCS
oOs3aTenbHBIM ISl u3ydeHus. B 5-9 knaccax yueOHbI npenMer «MaTtemaTuka»
TPaJMLIMOHHO M3Y4YaeTcs B paMKax CIEAYIOIIMX YYeOHBIX KypcoB: B 5-6 Kimaccax —
Kypca «Maremaruka», B 7-9 kjaccax — KypcoB «AureOpa» (BKIOYas 3JIEMEHTHI



CTaTUCTUKU M Teopuu BepoATHocTe) u «['eomerpusi». Hacrosieil nporpammoit
BBOJMTCS CAMOCTOSITENBbHBIN YUeOHbIN Kypc « BeposTHOCTh M CTaTUCTHKA.

OO11ee Ynciao 4acoB, pEKOMEHAOBAHHBIX JUISl U3YUEHHS] MaTeMAaTUKH (0a30BbIi
YPOBEHb) Ha YPOBHE OCHOBHOT'O 0011ero oopazosanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJento), B 6 kinacce — 170 gacoB (5 4acoB B HeEN0), B 7 Kiacce —
204 4gaca (6 gacoB B Hefen0), B 8 kimacce — 204 gaca (6 4acoB B HeJen0), B 9 Kiacce
— 204 gaca (6 yacoB B HEJIEIIO).

Ilnanupyemblie pe3yJibTaThl 0CBOCHUS y4eOHOro npeamera «Maremaruka
HAa YPOBHE OCHOBHOI'0O 00111€r0 00pa3oBaHusi

W3ydyenne MareMaTMKd Ha YPOBHE OCHOBHOTO 00miero o0Opa3oBaHuUs
HAIpPAaBJICHO Ha JOCTIKeHUue olOyyatomumucs ¢ 3[1P nmuuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MPEaMETA.

JIN4YHOCTHBIE pe3yabTarbl OCBOCHHS NPOrpaMMbl IO  MAaTEMATHUKE
XapaKTEPU3YIOTCA:

NaTPpUOTHYECKOe BOCIIUTAHUE:

MPOSIBICHUEM MHTEpPECA K MPOIUIOMY U HACTOSIIEMY POCCUMCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHUKECHUSAM POCCUUCKUX MATEMATUKOB U POCCUNCKOMN
MaTeMaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKCHUW B JPYTHX HayKax M
MPUKJIAJAHBIX cdepax;

rPakAaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOsI3aHHOCTEN TpaKJaHWHA M pealu3allH ero
IpaB, MPEACTABICHUEM O MAaTEeMAaTUYECKIUX OCHOBAX (DYHKIITMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJICHHUH, MPOIENyp TpakKJaHCKOro oOimiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO JSTHYCCKHX NPOOJIEM, CBS3aHHBIX C
MMPAKTUYECKUM TNPUMEHCHUEM JOCTWKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTHUBHO€ YYacTHE€ B PEIICHUU [MPAKTUUECCKUX 3aj]a4
MAaT€MaTUYECKOW HAMPABIECHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMAaTHY€CKOIO
oOpa3oBaHUsl Ha MPOTHXKEHUU BCEH JKU3HU U1 yCHEUIHOW mpodeccuoHalbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBHUIYaJIbHOU TPACKTOPUU OOpa30BaHUs U JKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTETHUYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  DMOIMOHAILHOMY H  JCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHueCKuX OOBEKTOB, 3ajlad, pEIICHUH, pPaCCyX ICHHM, YMEHHUIO BHJIETh
MAaTeMaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpPHEHTAIlMEd B JECATEIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI YEJIOBEKA, MPUPOILI U
oOlllecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak c@depbl YeIOBEUECKOU
JEeSITENbHOCTH, ATANOB €€ pa3BUTUA W 3HAYMMOCTH JJIsl Pa3BUTHUS LWBUIU3ALWH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH W MaTEMAaTHUYE€CKOM KYJIBTYpPOH KakK CpPEICTBOM



NO3HAHUsI MHUpA, OBJIAJECHUEM NPOCTEHIIMMU HaBBIKAMU HCCJIEI0BATEIbCKON
NeSITeNIbHOCTH;

¢pusuyeckoe BocnUTaHHE, (POPMUPOBAHME KYJBTYPbl 310POBbS U
IMOLHOHAJIBLHOIO 0JIArOMOYYHsI:

TOTOBHOCTHIO TPUMEHATH MaTeMaTHYeCKHe 3HAaHWS B WHTEPEcax CBOETO
370pOBbs,  BEACHUS  3I0pOBOro  oOpa3a  JKuM3HM  (340pOBOE  IHTaHUE,
cOAMaHCUPOBAHHBIA PEXKUM 3aHATHH W OTABIXA, peryisapHas (Qu3ndecKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedUIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTI'o K€ IpaBa APyroro 4YeJIoBeKa;

IK0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAllMEeN Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUM JUIs pelIeHus 3a7a4 B
00JIaCTU COXPAHHOCTHU OKpPY:KAoIlel Cpeibl, IUIaHWPOBAHHUS MMOCTYNKOB U OLEHKU UX
BO3MOXHBIX TIOCJEICTBUN MJIsi OKpY’KaIoLIeH cpeabl, OCO3HAaHHEM I100aJIbHOrO
XapakTepa SKOJOTUYECKUX MPOOJIeM U MyTeH UX pPelIeHus;

ajanTauusi K M3MEHAIMMCH YCJIOBHSIM COLMAJBHOH W TNPHPOIHOM
cpeasbl:

TOTOBHOCTBIO K JICUCTBUAM B YCJOBHSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPAaKTUYECKYIO AESITeIbHOCTh, B TOM YHCIIE
YMEHHE YUHUTHCS Y IPYTHUX JIOAEH, TpUoOpeTaTh B COBMECTHON JESATEIILHOCTH HOBBIS
3HaHWs1, HABBIKK U KOMITETEHIIUH U3 OIBITA IPYTHX;

HEOOXOAMMOCTBhIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
dbopMynupoBaTh UJAEH, MOHATHUS, TMIOTE3bI 00 00BbEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HE UW3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYalMIO,  BOCIHPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 Kak BbI30B, TpPEOYIOLUUIl KOHTPMEp, KOPPEKTUPOBATH
OpUHUMAaeMble pEIIeHUs M JeHCTBUSA, (OPMYIHpPOBaTb MU OLCHUBATh PHUCKU U
MOCJENICTBUSL, (POPMUPOBATH OMBIT.

MeTtanpeaMeTHbIe pe3yJabTaThl:

B pesynprare ocBOeHHS MpOrpaMMbl IO MaTeMaTHKe Ha YpOBHE OCHOBHOTO
obOumiero oOpazoBanusi 'y oOyuwatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
MeTarnpeAMETHBIE PEe3yIbTaThl, XapaKTePU3YIOIINECs] OBJIAJICHUEM yYHHBEPCaTbHBIMU

MMO3HABATECIbHBIMHU JIEHCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JIEUCTBUSIMU Y YHUBEPCATbHBIMH PETYISTUBHBIMU JI€CTBUSIMU.

OBJajgenue YHUBEPCAIbHBIMHA y4eOHBIMH NMO3HABATEJbHBIMH
HefCTBUSIMMU:

yCTaHaBIMBaTh  INPUYMHHO-CIECACTBEHHBIE CBA3M B  XOAE€  YCBOCHMS
MaTeMaTU4YeCKOro MaTepuana;

BBISIBJIAATE J€(PUUUT JAHHBIX, HEOOXOIMMBIX U PEIICHHs IMOCTaBICHHOU
3aJa4y;

C MOMOIIbIO Y4YUTENs BBIOMpATh CHOCOO peuIeHUs MaTEeMaTUYECKON 3aaadu
(cpaBHMBaATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM K CUMBOJBI B XOJ€ pEIICHUS
MaTeMaTUYECKUX 3a]1ay;

yCTaHaBIMBATh UICKOMOE U IaHHOE NIPH PELIEHUH MaTEMaTHYECKOH 3a1auu;



MOHUMAaTh W WHTEPHPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHNUS;

WLTIOCTPUPOBATH peIIaeMble 3aauu TpaduIecKUMHI CXeMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMALHIO.

NOHUMATh U UCIOJIb30BaTh MaTEMAaTUYECKUE CPEACTBA HATIIAIHOCTH (TpadukH,
qUarpaMMbl, TaOJUIBL, CXeMbl W Jp.) Ui WUIOCTpalid, WHTEpIpeTaluH,
apryMeHTaluu.

OBiageHne  YHUBEPCAJIbHBIMH  Y4eOHbIMM  KOMMYHHUKATHBHBIMHU
JAeHCTBUSIMHU:

OpPraHU30BbIBAaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU B MPOLIECCE PELLIEHUs 3ajiay;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIHE CIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxXoAMUTh OOllee pelieHre W pas3peniarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHUS
no3uMii W yuéra  HMHTEpPEecOB;  Cilymarh mHapTHEpa;  (OPMYJIUPOBATS,
apryMEHTHUPOBATh U OTCTAUBaTh CBOE MHEHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB NPH HAJUYUHU Pa3HBIX TOYEK
3peHuss U paspeuiaTb KOH(MJIMKTHI HA OCHOBE Y4Y€Ta MHTEPECOB M MO3UIUH BCEX
YYaCTHHUKOB,;

apryMEHTHUPOBATh CBOIO TMO3UIMI0O W KOOPAMHUPOBATH €€ C TMO3ULUSAMU
napTHEPOB B COTPYJIHUYECTBE NPHU BHIPAOOTKE OOIIEro peleHuss B COBMECTHOMU
NEeSITENbHOCTH;

BBINIOJIHATH CBOIO YacTh palOThI, JOCTUTATh KAadeCTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTMMHU YWICHAMH KOMaH/IbL;

OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIUI MPOIYKT.

OsJ1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMU PEryISTUBHBIMH 1eHCTBUSIMU:

CTaBUTH 1I€JM, BBIOUPATh U CO3JAaBaTh AJITOPUTMBI I PEIICHUs y4eOHBIX
MaTeMaTUYECKUX Ipo0IIeM;

IUIAHUPOBATh M OCYIIECTBISATH JAESITEIbHOCTh, HANPABIECHHYI0 Ha PEIICHUE
3aJ1a4y UCCJIEI0BATENBCKOTIO XapaKTepa.

bopMyIMpoBaTh W YAEPKUBATH Y4YEOHYIO 3aJady, COCTAaBJIATh IJIaH U
MOCJICIOBATEIILHOCThD JICCTBUM;

OCYUIECTBIISITH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI;

KOHTPOJUPOBATh  MPOIECC M  pe3yJbTaT ydyeOHOM  MaTeMaTH4ecKou
NEeSITENbHOCTH;

aJICKBaTHO OIIEHWBATh TNPABWIBHOCTh WM OHIMOOYHOCTH  BBITIOJIHEHHUS
y4eOHON 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BO3MOKHOCTU €€
pelIeHus;

CIIMYaTh CHOCOO JEHCTBHS M €ro pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C IIEJNbIO
OOHapy’KE€HHs OTKJIIOHEHUH U OTIMYHIA OT 3TAJIOHA.

IPENBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTbh MpPH PEIICHUH Yy4EeOHOM
3aJ1auu;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
NEeSATENbHOCTH, OMPENEIATh MO3UTUBHBIE M3MEHEHHUs W HalpaBlIeHUs, TpeOyroliue
nanbHeIe padoThl;

PEeryaupoBaTh Coco0d BhIPAKEHUS IMOLIMM.



[IpeameTHble  pe3ynabrarbl  OCBOCHMsSI  NPOrpaMMbl 10  MaTeMaTHKe
NPEJCTAaBICHbI 10 roJaM OOy4YeHHs B paMKaxX OTIENIbHBIX y4eOHBIX KypCOB: B 5—0
KJjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus»,
«BeposITHOCTh U CTATUCTUKAY.



®OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBI

Lenau n3yyeHusi yueOHOro Kypca

[TpropuTeTHBIMU LENAMHU 00yUEHU MaTeMaTUKE B 5—06 Kiaccax SBIISIFOTCS:

" IpoAoKeHHe (GOPMUPOBAHUS OCHOBHBIX MaTeMaTWUYeCKUX MOHSTHH (ducio,
BEJIMUMHA, TeOMeTpUUecKas (Qpurypa), o0ecrneuynBaroUMX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeEMaTHUECKOTr0 00pa30BaHus 00y4aronxcs;

" pa3BUTHE MHTEUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcs C
311P, mo3HaBarenpHON AaKTUBHOCTH, MCCIEAOBATEIIbCKUX YMEHUM, UHTEpPECA K
W3YYEHUIO MAaTEMaTHKH;

* noaseAeHue oOyvarouuxcs ¢ 3[IP Ha poctymHOM i HHMX YpPOBHE K
OCO3HAaHMIO B3aMMOCBSI3M MaTEMaTUKH U OKPYKAIOILIET0 MUPA;

" (QopmupoBaHME (QYHKLIHOHAJIBHON MareMaTHMYeCKOM TI'pPaMOTHOCTU: YMEHMS
pacro3HaBaTh MaTeMaTHYecKre 0OBEKTHl B PEaNbHBIX JKU3HEHHBIX CUTYaIUsX,
IIPUMEHSTh OCBOCHHBIE YMEHUS Ul PEIICHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHBIE pE3YylbTaTbl W OLIEHUBAaTh HMX HA
COOTBETCTBHE NMPAKTUYECKON CUTyalUU.

OCHOBHBIE JIMHUM COJEp)KaHMS Kypca MaTeMaTUKu B 5—6 Kiaccax -—
apumeTnyecKas U TeoMeTpruecKasi, KOTOpble pa3BUBAIOTCS apaJlJIeIbHO, KaXas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT APYToil, a B
TECHOM KOHTaKT€ M B3aUMOJCHCTBUM. TakKe B Kypce MPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJireOpbl U ONMUCATENbHON CTATUCTUKH.

N3yuenue apupmMeTudyeckoro marepuana HauMHAETCS CO CUCTeMaTH3alluu U
pa3BUTHA 3HAHUN O HAaTypaJbHBIX YHUCIaX, ITOJYYEHHBIX B Ha4aJbHOW mmKoiue. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH W (POPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTUEM BBIYMCIUTEIBHOM KYyJbTYpHI, B
YaCTHOCTU € OOYyYEHHEM MPOCTEUIIMM NpHEMaM MPUKHUAKUA M OLEHKH PE3YJIbTATOB
BBIYMCIIEHUN. M3ydeHue HaTypaJbHBIX 4YHCEI NpoJoJpKaeTcss B 6 Kiacce
3HAKOMCTBOM C HAYQJIbHBIMU NOHATHUAMH TEOPHUH JTEITUMOCTH.

Jpyroii KpynHselil 070K B cOJEpKaHUHM apu(PMETHUECKONW JTUHUU — 3TO JpOOH.
Hayano n3yuenuss oObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oel OTHECEHO K 5 Kitaccy. DTO
NEPBBIA 3Tall B OCBOCHUM ApOOEH, KOrja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UACSIMM, TOHATUSAMHU TeMbl. IIpu 3TOM paccMOTpeHue OOBIKHOBEHHBIX IpoOeil B
HOJTHOM 00BEME NPEIIECTBYET U3YUECHUIO AECATUYHBIX JAPOOEH, UTO 11e1eco00pa3Ho
C TOYKM 3PEHUS JIOTUKHU HM3JI0KEHUS YUCIOBOM JIMHWM, KOTJa IIpaBUJIa JACHUCTBUM C
JNECATUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh Y€ W3BECTHBIMU aJTOpPUTMaMU
BBIMIOJIHEHUSI JCHCTBUI C OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JE€CATUYHBIMU
OpOOSIMU PaCIIMPUT BO3MOKHOCTH ISl MMOHUMaHUSA OOYYarOIIUMHKCS TPHUKIAJTHOIO
IIPUMEHEHUS HOBOM 3aIIMCH IIPU U3YUYEHUU APYTUX MPEIMETOB U IIPU MPAKTUYECKOM
ucrnoias3oBanuu. K 6 Kkiaccy OTHECEH BTOpPOM ATam B HU3YYEHHUHM JpoOeu, Trjie
MIPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpPeoOpa3oBaHUs APOOEH,
OCBOEHME  HOBBIX  BBIYMCIMTENBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHHUKU



BBIYHCIICHUN, B TOM YHCIIEe 3HAYCHUI BBIPAXKEHUHN, COACPKAIINX U OOBIKHOBEHHEIE, U
JeCSITUUHBIE JApOOU, YCTAHOBJICHHE CBS3€H MEXKIy HUMH, PacCMOTPEHHUE MPHUEMOB
pelieHus 3a7a4 Ha Apodu. B Hauane 6 kiacca MPOUCXOJUT 3HAKOMCTBO C MOHATHEM
IIPOLICHTA.

OCcoOEHHOCTBIO U3YUYEHHS MOJOKUTENBHBIX U OTPULATENbHBIX YUCEN SBISETCA
TO, YTO OHH TaK)X€ MOTYT PacCMAaTpUBAThCA B HECKOJIBKO 3TanoB. B 6 kiacce B
Hayaje H3ydyeHHUs Tembl «lloJI0KUTENbHBIE U OTPULIATENBHBIE YUCIA» BBIAECISAETCS
noarema «lLlenple yucna», B paMkax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMU
yyuciaaMd W JEUCTBUSIMH C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMA YHCIAMHU
MIPOUCXOJUT HA OCHOBE COJEPKATEIBbHOr0 MOAX0Ja. DTO MO3BOJIAET HA JTOCTYITHOM
YPOBHE MO3HAKOMUTH yYalIUMXCAd NPAKTUYECKU CO BCEMU OCHOBHBIMU IOHSATHUSIMU
TEMbI, B TOM YHUCJI€ U C TpaBWJIaMU 3HAKOB TMPU BHIMIOJHEHUH apU(PMETUUECKHUX
nerictBuil. M3ydyeHue palnMOHAIbHBIX YUCENl Ha ATOM HE 3aKOHYMUTCS, a Oyner
IPOJODKEHO B Kypce airedpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM MPOXOJAOM BCEX
OPUHLUINUATBHBIX BOIMPOCOB, TEM CaMbIM pasfelieHue TPyIAHOCTeH obnerdaer
BOCIPUITHE MaTepuaja, a paclpele’eHue BO BPEMEHU CHOCOOCTBYET MPOYHOCTH
pUOOpETAEMBIX HABBIKOB.

[Ipn oOy4yeHMM pEIIeHHIO TEKCTOBBIX 3aJlady B 5—6 Kiaccax HMCHOJIb3YIOTCS
apugmeTnyeckue NpueémMsl perieHus. TeKCToBbIE 3a/lauu, pelaeMble Npu OTpabOTKe
BBIYMCIIUTENBHBIX HAaBBIKOB B 5—O06 Kilaccax, pacCMaTpPUBAIOTCSA 3aJauM CJIEAYIOIINX
BUJIOB: 3a/layd Ha JBWXKEHUE, HA YacTH, Ha TMOKYIKH, Ha paboTry WU
MIPOU3BOJIUTENILHOCTh, HA MPOLEHTHI, HA OTHOWIEHUS W mponopuun. Kpome Ttoro,
oOy4aromrecs: 3HaKOMSTCS C MpUEéMaMM peHieHus 3a1ady 1nepedopoM BO3MOMKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ wWHPOpMAIMEH, MpeacTaBIeHHON B dopme TabmuIl
WU AUarpaMm.

B ®enepanbHoii pabodeil mporpamme MpeayCMOTpeHO (opmupoBaHme
IPOMNEACBTUUECKUX alreOpanuecKux MpeacTaBieHni. bykBa Kak CUMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJWTCS IOCTEIEHHO.
BykBeHHasi CUMBOJIMKA LIMPOKO HCIIOJIB3YETCS MPEXKAE BCEro JUIsl 3aluch OOIIMX
YTBEPXKICHUA M MpeiokeHud, ¢GopMya, B YaCTHOCTH JUIsl  BBIYHUCIEHUS
r€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD) YUCA.

B kypce «Marematukn» 5—6 KiacCcoB NpEJCTaBiI€HA HAIJIsiHAs T'€OMETpUs,
HampaBJeHHass Ha  pa3BUTUE OOpPAa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs, M300pa3UTENbHBIX YMEHWH. OTO BaXHBIM JTam B H3YYEHUU
F€OMETPUM, KOTOPBIM OCYILIECTBJISICTCS HA HAIJISIHO-IPAKTUYECKOM YPOBHE,
ONupaeTcss Ha HariasAHO-o0pa3HOe MbllUIeHHe oOydaromuxcs. bombmas poib
OTBOJMTCS IIPAKTUYECKON IEATEIBHOCTH, OIIBITY, dKCIEPUMEHTY, MOIEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C TE€OMETPUYECKMMM (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEUIIUMH KOH(MUTYpaIMsIMH, ydaTcsl U300pakaTh HUX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpuBaIOT UX MpocTellue cBoicTBa. B
IpoLIeCCe U3YUYEHUsl HAIJISIIHOW T€OMETPUU 3HAHMS, MOJyUYEeHHbIE O0OYyYarOIIMMUCS B
Ha4yaJbHOM IIKOJE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCA.

MecTo yueOHOro Kypca B yueOHOM IIaHe



CornmacHo yueOHOMY IUIaHy B 5—6 Kilaccax HM3y4aeTcsl MHTETPUPOBAHHBIN
npeamer «MaTtemaTuka», KOTOPBIM BKIIIOYAeT apu(PpMETHYSCKUNA Marepuan u
HarJSIAHYI0 TEOMETPUI0, a TaKXke MPONEJAECBTUUECKUE CBEJCHUS U3 aireOphl,
AJIEMEHTHI JIOTUKHU U HavaJia ONKUCATeIbHON CTaTUCTUKH.

VY4eOHbIl MJIaH HA U3yYE€HHUE MAaTEMATUKHU B 5—6 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacCOB B HEJNIEIIO B T€UCHHUE KaXKJIOro roja oOydyeHus, Bcero He MeHee 340
y4eOHBIX YacOB.

COJIEPXKAHUE YUYEBHOI'O KYPCA «MATEMATHUKA» (IIO TOJAM
OBYYEHUST)

5 KUIACC

HarypaabHble yncia ¥ HYJIb

HatypansHoe uuncno. Psn nHatypanbhbix uwucen. Ywucino 0. M3o0paxkenue
HaTypaJIbHBIX YHCEJ TOUKAMU Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOIA.

[logunionHasi cucrema cuucieHus. *Pumckas Hymepauus Kak MpuUMeEp
HETO3MIMOHHON CUCTEMBI cunciIeHus™’. JlecaTUuHAas CHCTEMa CUUCIIEHHSL.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPAaBHEHUE HATYypaJbHBIX YHUCEI C HYJEM.
CrniocoOb1 cpaBHeHUs. OKpyTIeHUE HATYpPaTbHBIX YHCEIL.

CnoxkeHue HaTypaJIbHbIX YHCEI;, CBOMCTBO HYJSl IPHU CIOXEHUU. Berunrtanue
KaK JeicTBHe, 0OpaTHOE CIOXKEHHIO. YMHOKEHHE HATypalbHBIX YHMCEJ; CBOMCTBA
HYJISL U €UHUIBI TIPU YMHOXKEHHH. [[eneHne kak neicTBre, 00OpaTHOE YMHOXKEHUIO.
KommoHeHTsl  nmeucTBUM, CBsI3b  MeXay HuMHU. lIpoBepka  pesyibrata
apugmernyeckoro nerctBud. llepemecTutenbHOE M COYETATENbHOE CBOICTBA
(3aKOHBI) CJIOKEHHMSI U YMHOXEHUS, *paclpeleuTeIbHOEe CBONCTBO (3aKOH)
YMHOXKEHHUS*.

Hcnonb3oBanue OYKB st 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(pMETUUECKUX JTCHCTBUM.

*[lenutenu W KpaTHbIE 4uCia™®, pas3noxeHue Ha MHoxutenu. [Ipocteie u
coctaBHble uncna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ octaTkom.

Crenenp C HaTypallbHBIM [IOKa3aTelieM. 3alucCh 4YUCIa B BHUJE CYMMBI
pa3psIHbIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. BbpluncClieHMEe 3HAYEHUA YHUCIOBBIX BBIPAKECHUN,
MOPSAOK  BBINOJIHEHUS ~ JeWcTBUM.  Mcmonb3oBaHWE  MpU  BBIYMCICHUSX
NEPEMECTUTEIIBHOIO U COYETATEILHOIO CBOMCTB (3AKOHOB) CIIOKEHHUSI U YMHOKEHUS,
*pacnpeIeIuTeIbHOIO CBOMCTBA YMHOXKEHUS ™.

poou

[IpencraBienne o Jpobu Kak crocoOe 3alMydCh  YacTH  BEJIUYMHBI.
OObikHOBeHHBIE ApoOU. [IpaBuibHBIe U HenmpaBuibHbIE Apodu. CMelianHas Apoob;
Mpe/CTaBlIeHHEe CMEUIaHHOW NpoOM B BHUJIEC HENPABWILHON JIpoOU U BbIIEICHUE
1eJOW YacTW 4ucia U3 HempaBWIbHOW JIpoOu. M3o0pakenue apobeil Toukamu Ha
4yKCIIOBOM npsiMoii. OcHOBHOE cBOMCTBO Jipodu. *Cokpaienue npodeit. [IpuBenenue

' 3nech u manee * *0603HAUEHBI TEMBI, H3y9E€HUE KOTOPHIX IIPOBOIUTCS B 03HAKOMUTEILHOM IUIaHe. Ilemaror
CaMOCTOSATEIIBHO ONpenesIseT 00beM H3y4aeMoro MaTepHaa.



npoOu K HOBOMY 3HameHaTento *. CpaBHEHUE APOOEH.

CrnoxxeHrne M BBIYMTaHUE OpoOed. YMHOXEHUE W JeNIeHHe ApoOeii; B3auMHO-
oOpatHble Tpobu. *HaxoxkaeHne 4acTu 1eNoro U LeJIoro Mo ero YacTH *.

Hecatuunas 3anuch apoOeid. IlpeacraBnenue aecaTUUHONW ApoOU B BUIE
OOBIKHOBEHHOU. M300paxeHue AeCITUUHBIX ApO0ed TOYKaMH Ha YUCIOBOM MPSIMOM.
CpaBHEHUE JECATUUHBIX APOOEH.

Apudmernueckue JACUCTBUS C JECATUYHBIMH JapoOsimMu. *OkpyrieHue
JECATUYHBIX Apo0ein™.

Penienne TeKCTOBBIX 3a7a4

Pemenue TekcTOBBIX 3amad  apudMeETUYECKUM crocoboM. *Perienue
Joruyeckux 3aaad. Pemienuwe 3amad mepeOOpOM BCEeX BO3MOXKHBIX BapUAHTOB ™.
Hcnonp3oBaHue Npy pelieHu  3a1a4 TaOauIl U CXEeM.

Pemenue 3amau, coaepalmMx 3aBUCUMOCTH, CBS3bIBAIOIINE BEJINYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb. EIMHULIBI U3MEPEHMUS:
Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXy €IWHUIIAMU
U3MEPEHHUS KaXX10M BETUUHNHBI.

Pemenue 0CHOBHBIX 3a7a4 Ha ApOoOH.

[IpencraBiieHne TaHHBIX B BUIE TaOIHII, CTOIOYATHIX AUATPAMM.

Harusaanas reomerpus

Harnsnuele npencraBieHuss o (Gurypax Ha IJIOCKOCTH: TOYKa, MpsmMasi,
OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHUK, OKPYXKHOCTb, Kpyr. Yrou. IIpsMoi,
OCTPBIH, TYNION U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpeska, METpUUYECKHUE E€AUHUILIBI JUIMHBL. [[IMHA JIOMaHOHM, NEpUMETP
MHOTOyTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIII0B C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnueie mnpencrtaBieHuss o ¢urypax Ha IDJIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEyTOIbHUK, *0 paBeHCTBE puryp *.

N3o6paxkenne ¢uryp, B ToM umcie Ha kKiaetdarord Oymare. *[loctpoenme
KOH(Urypauuii U3 4YacTedl MpsMOil, OKPY>KHOCTM HA HEJIMHOBAHHOW M KJIETYATOU
Oymare*. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPAMOYTOJIbHUKA, KBaApaTa.

[Inomanes OpPAMOYroJbHMKA W MHOTOYTOJIbBHHKOB, COCTABJICHHBIX U3
NpsIMOYTOJIbBHUKOB, B TOM 4ucie (uryp, m300pak€HHbIX Ha KieTyaToill Oymare.
EaunHuier u3mepenus miomaiu.

*Harnsansle npeacTaBieHust 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIN
napasuielienunes, KyO, MHOT'OTPaHHUKH. N3o0paxenue IPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyO6a wu mapamienenunena. Cozmanue Mojenen
MHOTOTPaHHHUKOB (13 OyMaru, MpOBOJIOKH, IIACTUIIMHA | . )™*.

*O0BEM TPSIMOYTOJBHOTO Tapajienenunena, kKyba. EnuHunbl u3MepeHus
o0BEMa *,

6 KJIACC

HarypajbHble unciia

Apudmernueckue ACUCTBUA C MHOTO3HAYHBIMU HATYpPaJbHBIMH YHCIIAMHU.
YucnoBble BbIpaKEHUs, MOPSIIOK IEUCTBHM, HCIIOIb30BaHUE CKOOOK. Mcnonb30Banue
IIPU BBIYHCIICHUSX IEPEMECTUTEIBHOIO M COYETATEIIbHOIO CBOWCTB CIIOKEHHS H



YMHOXEHUS,  *pacrnpeleNuTeNIbHOIO  CBOMCTBA  yMHOXeHMs.™  OkpyrieHue
HaTypaJbHBIX YHUCEIL.

Jlenurenu m KpaTHbIE Ynca; *HAMOONBIIMKI OOIMIMI NE€TUTENb U HAMMEHBIIIEE
oOuree kpaTHoe. JlenMMocTh CyMMBI M POU3BeIeHU *. JleieHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpallleHHe JIpoOeil.
CpaBHeHue U ynopsiiounMBaHue ApooOeil. Pemenue 3a7auy Ha HaXOXAEHHE YAacCTH OT
HEeJI0oro M 1eJoro mo ero 4actu. JIpoOHOe 4YHMCIO Kak pe3yJbTaT JeJICHUs.
[IpencraBienue necATUYHONW ApoOM B BHJIe OOBIKHOBEHHOM JpOOM U BO3MOKHOCTH
MpeCTaBlIeHUs] OOBIKHOBEHHON ApoOHM B BUJE JeCATUYHOU. [lecsTuunHbie Ipodu U
MeTpUYECKasi cuctemMa mMep. ApupMeTHUecKue JEHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU APOOSIMHU.

Otnomenue. JlemeHne B AaHHOM OTHOIIeHUH. *Macmrad™, mnporopus.
[IpumeHeHune nponopurii Npyu PELIEHUH 3a]1a4.

[TonsiTue npoueHTa. BerunciieHne NpoeHTa OT BEIUYHHBI U BETUYHUHBI 110 €€
NPOLEHTY. BrlpakeHne NpOLEHTOB AECATUYHBIMU ApoOsmu. Pemienwe 3agad Ha
IPOLIEHTHI. BripaxkeHne OTHOLIEHUSI BETUYHMH B IPOLEHTAX.

IToJ10:kMTEIbHBIC U OTPULIATEIbHBIE YN CJIA

[TonoxxutenpHble W OTpULIaTeNbHble uucia. Llempie umcna. *Moayns uwucna,
reoMeTpuyeckas HHTeprperanus Moayins uucina*. HW3o0paxenue uucen Ha
KOOpAWHATHOM TIpsAaMoK. *UuncmoBbie TPOMEXYTKH *,

CpaBHeHue umcen. ApudmeTnueckue JEUCTBUS C TOJOXKUTEIBbHBIMU U
OTPHULIATEIIbHBIMU YHCIIAMH.

[IpssmoyroJyibHasi cucteMa KOOpAMHAT Ha IUIOCKOCTU. KOoopanmHaTel TOYKH Ha
IUIOCKOCTH, abcuucca U opauHaTa. [loctpoenue Touek M puryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[IpumeneHnue OyKB AJs 3alIMCU MAaTEMATUYECKHX BBIPAXKEHUIN U MPEAJIOKEHUH.
CpolictBa apu(MeTHuecKuX JeHUCTBUNA. *ByKBEHHbIE BBIPAKEHHUS W YHUCIIOBBIE
MOJICTAaHOBKHU.* ByKBEHHbBIE pPABEHCTBA, HAXOXICHHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; HopMyIbl IEPUMETPA U IUIOIMIAM MPSAMOYTOJIbHUKA, KBajapaTa, *o0béma
napajuiesienuneaa u Kkyoa*.

Penienne TeKCTOBBIX 3a7a4

Pemenue TekcTOBBIX 3adad  apudMETUYECKUM  crocoboM. *Perienue
JOTMYECKHX 3aja4. Pernenue 3agau nepeObopom BCceX BOZMOKHbBIX BApUAHTOB. *

Pemenue 3amad, conaepXkallMX 3aBHCUMOCTH, CBSA3BIBAIOLIIUX BEJINYUHBI:
CKOPOCTb, BPEMSI, pPACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTbB; TPOU3BOAUTEIIBHOCTD,
BpeMs, 00bEM paboThl. EQuMHUIBI M3MEpEeHus: MacChbl, CTOMMOCTH; pPACCTOSHUA,
BpEMEHU, CKOPOCTU. CBA3b MEKIY €IMHULIAMH U3MEPEHUS KaXK0W BEIIMYUHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOIIEHHEM, PONOPLUHUOHATBHOCTHIO BETUYHH,
MPOLIEHTaMH; PEUIEHUE OCHOBHBIX 3a7a4 Ha JPOOU U MPOLEHTHI.

*OleHKa U NPUKUAKA, OKPYTJICHHE pe3yibTaTa ™.

*CocraBiieHHe OyKBEHHbBIX BBIPAXKEHUH IO YCIOBHIO 3aJ1a4H *.

[IpencraBienne AaHHBIX C MOMOINbIO TaOaul u auarpamMm. CrosnlOyarbie
JMarpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEHHE KPYTOBBIX AUArPaMM.



Harasinnas reomerpust

Harnsnaeie npencraBieHuss o ¢urypax Ha IDIOCKOCTH: TOYKa, TMpsMas,
OTPE30K, JIy4, yToJ, JIOMaHas, MHOTOYTOJbHUK, YETHIPEXYTOJbHUK, TPEYTOJbHHUK,
OKPY>KHOCTb, KPYT.

*B3aumMHOE pacmoioXeHHe [BYX MPSAMBIX Ha IUIOCKOCTH, MapaijielibHbIe
npsiMble, TEPIEHAUKYISpPHBIE TpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMHM, OT TOUKH JI0 TIPSMOIA; JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKE.

M3mepeHne ¥ TIOCTPOCHWE YIIOB C TIOMOIIBIO TpaHCIOpTUpa. Bumbl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, IPSIMOYTOJIbHBIMH, TYHOYTOJbHBIH;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTrobHUK, pUMEPHI
YeThIPEXYTOJIBLHUKOB. [IpSIMOYTONbHUK, KBaapaT: KCIOJIb30BAHHWE CBOMCTB CTOPOH,
yIioB, nuaronaned. *M3o0pakeHre TreoMeTpuyecKux (QUryp Ha HEITMHOBAHHOU
Oymare ¢ UCHOJB30BaHUEM IUPKYJsS, JMHEHKH, YrOJbHUKA, TpPaHCIOPTUpA ™.
[Toctpoenus Ha KieTyaTol Oymare.

[lepumerp MHoOroyronpHuka. IloHstue miomanau GUTYpsl;  EIUHHIIBI
u3Mepenus miomaau. [lpubmnkénnoe naMepenue miomaad Guryp, B TOM 4ucie Ha
kBajgpatHoit cetke.* [lpuOmmk€HHOE H3MEpEeHHEe IJIMHBI OKPYXKHOCTH, IUIOIIATIN
Kpyra*,

*CuMMeTpus: IeHTpaldbHas, oceBasg M 3epKalbHas cuMmMerpun. [locTpoeHue
CUMMETPUYHBIX PUTYp *.

*Harnsanbie MIPEICTaBIICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajenenunen, KyO, npusma, NUpaMHa, KOHYC, LWIMHAp, wmap u cdepa.
N306pakenne mpocTpaHCTBEHHbIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTpaHHUKOB,
WIMHApa U KoHyca. CoznaHue Mojesiell MpocTpaHCTBEHHbIX ¢Guryp (u3 Oymaru,
IPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonsitue oOBEMaA; eauHUIG M3MepeHus o0bEMa. OO0BEM MPSAMOYTOIHHOTO
napajienenunena, kyoa*.

[INTAHAPYEMBIE ITPEAMETHBIE PE3VYJIbTATHI OCBOEHHMA [TPOI' PAMMBbI
YYEBHOI'O KYPCA «MATEMATHUKA».

OcBoenue ydyeObHoro kypca «MartemaTuka» B 5—6 Ki1accax OCHOBHOM IITKOJIBI
JOJDKHO 00ecTeunBaTh JTOCTIDKCHHE CIEAYIONIMX MPEIMETHBIX 00pa30BaTelbHbIX
pE3yJIbTATOB:

5 KUIACC

Yucia ¥ BbIYMCICHUSA

OpueHTHpOBaTbCd B MOHATHSIX W ONEpPUPOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMU, CBSA3aHHBIMM C HAaTypaJbHBIMU 4YHCIIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH IPOOSIMH.

CpaBHUBaTh U YNOPSAOYMBATH HATypallbHbIE 4YHUCJIA, CPaBHUBATH B
NPOCTEUIINX CITydasiXx OOBIKHOBEHHBIE APOOU, IECITUYHBIE IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOW  (YMCJIOBOW)  mpsMOM ¢
COOTBETCTBYIOILIUM €M 4YMCIOM M H300pa)kaTh HATypajbHbIE YMCIA TOYKAMU Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.



BeimonuaTe  apudmeTndeckue JEHCTBUS C HATYPAIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX.

BEITIONTHATH POBEPKY, MPUKHUAKY Pe3yIbTaTa BEIUACICHUH.

OKpyIJIsSITh HATypaJIbHBIE YKCIA.

Pemienne TeKCTOBBIX 3a/1a4

Pemiate TeKCTOBBIE 3afauv apu(PMETHYECKHUM CIOCOOOM M C TOMOIIBIO
OpraHW30BAaHHOTO KOHEUHOIo Tmiepedbopa BcCeX BO3MOXKHBIX BapUaHTOB (MpH
HEO0OXOIMMOCTH C HAIIPABJISIIOUIEH TOMOUIBIO).

Pemate 3amaum, conep)kaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTMYECTBO, CTOUMOCTH (TPHU HEOOXOAUMOCTH C
MCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITUN).

Hcrnonb30BaTh KpaTKUE 3aMKUCH, CXEMbI, TAOIHIIBI, 0003HAUYCHUSI TIPH PEIICHUN
3a/1ad.

[Tonb30BaThCA OCHOBHBIMM €MHUIIAMUA U3MEPEHUS: LIEHbI, MACChI; PACCTOSIHMUS,
BPEMEHHU, CKOPOCTH; BBIpAXaTh OJHHU €IWHHUIIBI BEIMYUHBI uepe3 Apyrue (mpu
HEO0OXOJIMMOCTHU C OMOPOM Ha CIIPABOYHYIO HH(OpMAILIHIO).

W3Bnekars uHOpManuio, MPEACTAaBICHHYIO B Taljule, Ha CTOJI04YaTou
quarpaMMme, HUHTEPHpPEeTUPOBaTh MPE/CTABICHHBIC TaHHBIE, HUCIOJIb30BaTh JaHHBIC
MIPU PEIICHUH 3a/1a4.

Harusaanas reomerpus

[Tonb30BaThCS TEOMETPUUYECKUMU TMOHSATUSMU: TOYKA, MpsMasi, OTPE30K, Jyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIONMX (QopMy
M3YYEHHBIX TEOMETPUIECKUX PUTYP.

Hcrnonp30BaTh TEPMUHOJIOTHIO, TP HEOOXOJIMMOCTH IO BU3YalbHOUM OTOpeE,
CBSI3aHHYIO C yIJIaMH: BEpIIHWHA, CTOPOHA; C MHOTOYIOJIbHHUKAaMH: yTOJl, BEpPIUIMHA,
CTOpPOHA, IMAarOHAJIb; C OKPY’KHOCTBIO: pauyC, TUaMETP, LIEHTP.

N300paxkaTh W3y4yeHHBbIE TIE€OMETpUYECKHE (Urypbl Ha HEJIMHOBAHHOM H
KJIeTYaToOl Oymare ¢ MOMOILBIO LUPKYJIS U JIMHENKH (TI0CIIE COBMECTHOTO aHAJIN3a).

HaxoauTh MJIUHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JUHEWKH, CTPOUTH OTPE3KW 3aJaHHOM JIJIMHBI; CTPOUTH OKPY>KHOCTH 3aJIaHHOTO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajapaTa JUisl UX
MOCTPOEHUS, BEIUUCIICHUS TJIOMIAIU U TIEPUMETPA.

Boruncnarh mepuMeTp M IUIONIA/b KBajpaTa, NPSMOYTOJbHUKA, QUryp,
COCTaBJICHHBIX W3 TPSIMOYTOJbHUKOB, B TOM uuciie (QUryp, U300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaTBCS OCHOBHBIMH METPHUYECCKUMHU CIAMHHUIIAMH H3MEPEHUS JJIMHBI,
IJIOIA/IA; BBIPAXKaTh OJHU €IMHUILI BEJIMUYMHBI Yepe3 Apyrue (Mpu HeoOXOIUMOCTH
C OMOpPOI HA CIIPABOYHYIO UHPOPMAITHIO).

PacniozHaBate  mapaswienenunesn, KyO, HCIOJb30BaThb  TEPMHUHOJOTHUIO:
BEpIIMHA, peOpo rpaHb, UBMEPEHUS; HAXOAUTh U3MEPEHUS Mapalieenumnena, Kyoa.

Breruucnsate 00bEM KyOa, Mapajuiesienunesa Mo 3aJaHHbIM H3MEpeHUsiM (C
OMOpON Ha AJIrOPUTM YUYEOHBIX JIEUCTBUM), MOJb30BATHCS CIUHHUIIAMU H3MEPEHUS
o0BEMa.



Pemiath HecCHOXHbIE 3aaull HAa HU3MEPEHUE TE€OMETPUUYECKHX BEIUYUH B
MPAKTUIECKUX CUTYausiX (IIPH HEOOXOUMOCTH C BU3YyaIbHOU OTIOPOHA).

6 KJIACC

Yuciia ¥ BbIYMCICHUSA

OpHeHTHpOBaTbCd B MOHATHSIX W ONEpPUPOBaTH Ha 0a30BOM YypOBHE
TEPMUHAMU, CBSA3aHHBIMH C PA3JUYHBIMU BHJIAMH YHUCEN M CIOCOOAMM WX 3aIlUCH,
NEePEXOAUTH (€CIU ATO BO3MOKHO) OT OJIHOM (hOPMBI 3aIMCH YUCa K APYTOM.

CpaBHUBaTh M yHOPAIOYMBATH II€JIbIE YHCIIA, OOBIKHOBEHHBIE U JECATUYHBIC
JIpo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB.

BoinonssaTh apudmeTndeckue IeHCTBUS ¢ HATYPaIbHBIMU U 1IEJIBIMU YUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMH.

BbIYMCIIATh 3HaY€HUST YMCIOBBIX BBIPAXKEHHM, BBIIIOJIHATH IPUKHUJIKY U OLIEHKY
pe3ysibTaTa BBIYMCICHUN; BBINOJIHATH NMPEoOpa30oBaHMsI YUCIOBBIX BbIpaXCHUI Ha
OCHOBE CBOWCTB apu(PMETHUECKHUX JECHCTBUN.

CoOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSAMONW C COOTBETCTBYIOLLIUM €Ml
YUCJIOM U M300pa)kaTh YKMCIIa TOYKAMH Ha KOOPAMHATHOW MPAMOM, HAXOIUTh MOYJIb
YHCIIa.

COOTHOCUTH TOYKH B MPSMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOPAMHATAMHM
JTOM TOYKH.

OkpyrasTe LeNble 4Yuclia U JeCATUYHBIE Apodu (1Mo o0pasily), HaxOIWUThb
PUOITUKEHUS YK CElL.

YuciioBble 1 0YKBEHHbIC BBIPAKEHUA

OpueHTupoBaTbCs B TMOHATHUAX M ONEpUpPOBAaTh Ha 0a30BOM YpOBHE
TEPMHMHAMHU, CBS3aHHBIMU C 3alUCBhI0 CTENEHM 4YMCa, HAaXOAUThb KBaJpaT U KyO
YKCJIa, BBIYMCIATH 3HAYCHHUS NPOCTEHIIMX YHUCIIOBBIX BBIPAKEHUM, COJEpIKaIIUX
CTEIEHHU.

[Tonp30BaThCsl MpU3HAKAMHU JIETUMOCTH (IIPH HEOOXOJUMOCTH C OMOpPOM Ha
QJITOPUTM IPABUJIA), PACKIIAbIBATh HATYpPaIbHbIE YUCIIA HA IPOCTHIE MHOKHUTEIIH.

*[Tonb3oBaTbcst MacITaboOM *, COCTABIIATH MPOMOPLMU U OTHOLLIEHUSI.

Hcnonb3oBaTh OyKBBI JJ11 0003HAYEHUS! YMCEN MPHU 3aIUCU MaTeMaTHYECKUX
BBIDAKEHUM, HAXOOUTh 3HAYCHUS OYKBEHHBIX  BBIPAKEHHWH,  OCYILECTBISA
HEO0OXO0MMbIE MOACTAHOBKM U NpeoOpa3oBaHus (C OMOPOM HAa aNrOpUTM yueOHBIX
NEUCTBUN).

HaxoauTe Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemars MHOromaroBble TEKCTOBBIE 3aJaud apUPMETUUYECKUM CIIOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IUIaH.

Pemars IIPOCTENIINE 3a7a4y, CBsI3aHHBIE c OTHOLIICHUEM,
IPOINOPLMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; PEIIATh TPU OCHOBHBIE 3a/1a4d HA
ApoOu 1 IPOLEHTHI.

Pewate 3amaum, cojepkalipe 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYHHBIL:
CKOPOCTb, BpeMH, paccTosiHUE, 1LIEHa, KOJIMYECTBO, CTOMMOCTB;



POU3BOUTEILHOCTh, BpeMs, 00béMa paldOThl, HCHONB3YS apUPMETUUECKUE
NEUCTBUS,  OLEHKY, TMPUKUAKY;  IOJb30BaThCA  €AMHUIAMH  H3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CoctaBisTh OyKBEHHBIE BBIPAKEHUS MO YCIOBUIO 3a/1a4d MOCJI€ COBMECTHOIO
aHanm3a.

N3Bnekats uHOpManuio, MpeACTaBICHHYIO B TaOaUIaX, Ha JIUHEHHOM,
cTOJIOUATON WJIM KpPYroBOW JuarpamMMmax, HHTEPHPETUPOBATH MPEJICTABICHHBIC
JTAHHBIC; UCTIOJIb30BATh JAHHBIC MPU PEIICHUH 3a]1a4.

[IpencraBnsaTs UHGOPMAIUIO C TIOMOIIBIO TAOIUII, TUHEHHOW U CTOJIOYATOM
IUarpamMm.

Harnsinnas reomerpust

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIOINX (QopMy
W3YYCHHBIX TE€OMETPUUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX UTYD.

N300paxath ¢ MOMOUIBIO [IUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOM
W KJeT4aTol Oymare U3y4YeHHbIE IUIOCKHE TeoMeTpudeckue ¢Urypsl M
KOH(UTypalui, CHMMETPUYHbBIE (DUTYPBI.

NMeth mipeAcTaBiieHHE O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uryp,
CUMMETPHUSI, OCb CUMMETPHUH, LICHTP CUMMETPHH.

Haxoauth BEIWYMHBI YTJIOB U3MEPEHUEM C MTOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IMPU PELUICHUHU 3a7ad I'paJyCHOM MEpOi
YIJIOB; pAacloO3HABATh HA YEPTEKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.

BbluncnsaTh [OJMHY JOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, I0JIb30BaThCs
€AMHULIAMU U3MEPEHUS JUIMHBI, BbIPAXKaTh OJJHA €IMHUIIBI U3MEPEHHUS JJIUHBI YEPE3
JpyTue.

HaxoauTs, uCnonap3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMS
TOYKaMH, OT TOUYKHU JI0 IPSIMOM, JJIUHY IyTH HA KBAJPaTHOM CETKeE.

Bouucnate mwiomaasr  GuUryp, COCTaBICHHBIX U3  MPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHuEe Ha MPSIMOYTOJIbHUKH, HA paBHbIC (PUTYpPHI, JOCTpaUBaHUE
JI0 TPSIMOYTOJIHUKA; MOJb30BATHCA OCHOBHBIMH €IMHULIAMU WM3MEPEHUS TUIONIAIN;
BBIpakaTh OJIHHM €IMHMIIBI U3MEPEHUS TUIOMIAAN Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OMOpPO Ha CIIPABOYHYIO UH(POPMAITHIO).

Pacrio3HaBaTh Ha MOJAENSAX M HM300PAKEHUSIX MUPAMHUAY, KOHYC, LHJIUHID,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakath Ha KJleT4aTO Oymare npsMOyTOJIbHBIN Mapajuieenunes.

Boeruncnars 00bEM MPAMOYTOIBHOTO Tapayuienenuneaa, Kyoa, mojab30BaThbCs
OCHOBHBIMHU €JIMHUIIAMH U3MEpEHUs 00BhEMA; BhIpAKaTh OJHU CAMHHIIBI U3MEPEHUS
o0BEMa Yepes npyrue (C ormopoii Ha CIPaBOYHYI0 HH(POPMAIIHIO).

Pemate HeCnOXHBIE 33aJa4M HAa HAXOXKJICHUE TE€OMETPUYECKUX BEIIMYUH B
MPAKTUYECKUX CUTYaUHsIX (IPH HEOOXOJUMOCTH C BU3yaIbHOU OMOPOIA).

®OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
Hean uzyuyeHus y4eOHOro Kypca



Anrebpa sBISE€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHA
o0ecrieunBaeT HM3y4YE€HHE JPYTHX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M
I'YMaHUTAPHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO I MPOJOJKEHHSI 00pa3oBaHuUs
U B NOBCEAHEBHOW XW3HU. Pa3zBuTHe y 00ydaromMXCS HAay4HbIX MPEICTABICHUH O
MIPOUCXOKICHUN
U CYIIHOCTH ajlreOpanyeckux aOCTpakiMil, crocobe OTpaKeHUs MaTeMaTHYeCKOU
HAyKON SIBIEHUH M TMPOLECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMATUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX Uil aJanTaluu B
COBpPEMEHHOM HH(PpPoBOM oOIecTBe. M3ydeHue aireOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieynBaeT  pa3BUTUE  yMEHUA  HaOmoIaTh,  CpaBHHBaTh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUS W BBIBOJBI, (POPMYIHPOBATH
yrBepxkaeHus. OcBoeHHE Kypca aireOpbl 00ecredrBaeT pa3BUTHE JIOTHYECKOTO
MBIIIUICHUS O00Yy4YaroNIUXCsl: OHU MCHOJIB3YIOT JIENYKTHUBHBIE U HWHAYKTUBHbBIC
paccyxaeHusi, oOOOIIEHMEe U KOHKpeTHU3alluio, abCTparupoBaHWE W aHAJIOTHUIO.
OOyuenune anrebpe mpeArnoyiaraeT 3HAYUTENbHBIA OO0BEM  CaMOCTOSATEIBbHOU
NEeATENbHOCTH  OOy4YaloMIMXCA, [O3TOMY CaMOCTOSITEIbHOE pEIIeHHE 3ajad
€CTECTBEHHBIM O00pa3oM SIBISIETCS pealu3aluel JeATeIbHOCTHOrO IPUHIUIA
oOyd4eHusl.

B crpykrype mnporpaMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJep>KaTeIbHO-MEeToqu4YecKkue JauHuM: «Yucia u
BBIUHCIICHUSD»; «ANreOpandeckue BBIPAKECHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«OyHKuMm». Kaxkmas u3 3Tux coJiepkaTrelibHO-METOUYECKUX JJUHUN PA3BUBACTCS HA
OPOTSHKEHUH TPEX JIET M3y4YeHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aUMOJIEUCTBYS C JAPYTHMMH €ro JUHUSAMU. B Xo1e m3ydeHus kypca oOydarouiumcs
NPUXOAUTCS JIOTHYECKH PACCyKIaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM LE€IecO00pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jieibl MATEMAaTUYECKOTO 00pa30BaHuUs U
CHOCOOCTBYIOUIME  OBJIAJIEHUIO  OOYyYalollMMUCA ~ OCHOB  YHHUBEPCAJIbHOTO
MaTE€MaTU4YecKoro  s3pika. Takum  oOpa3oMm, MOXHO  yTBEPKIaTh, 4YTO
CoJIep>KaTesIbHOM M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «AJredpa» SBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUA «Yucina W BBIUMCICHUS» CIYKUT OCHOBOW s
JAJIbHEHIIEr0 W3Y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOyYaroluxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJB30BAaThCS alrOpUTMaMu, a
TaKk)Ke MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
YKU3HH. PazBuTHE MOHATHS O YMCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UppalMOHATIbHBIMU YHCIIaMH, (POPMHUpPOBAHUEM TMPEACTABICHUI O JECHCTBUTEIHLHOM
yycie. 3aBEpLICHUE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CTapUIeMy 3BEHY
oO1ero oOpazoBaHusl.

Conepxanue IByX anreOpanyecKux JIMHUN — «AnreOpandeckue BhIPaKEHUSD)
U «YpaBHEHUSI M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUaIOIIUXCS
MaTE€MaTUYEeCKOro armapara, HeoOXOJMMOIro Jjsi pElIeHHs 3aJad MaTeMaTUKH,
CMEXKHBIX MPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad. B ocHOBHON mikoje



y4eOHBIH MaTepuall TpyHIUpPYeTCsl BOKPYT pPalMOHAIBHBIX BbIpakeHUM. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK A3bIKa JUIsl IOCTPOEHUSI MaTEMATHYECKHUX
MOJIeJIel, OMMCAHUs MPOLIECCOB M SIBJIEHUM peanbHOro mMupa. B 3amaum oOydyeHus
anredpe BXOIAT TaKKe MJalbHEWIee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHHUS,
HEO0OXOMMOro, B YaCTHOCTH, I OCBOEHHUS Kypca HMH()OPMATUKH, U OBJIAJICHUE
HaBbIKAMM JI€AYKTUBHBIX paccyxjaeHui. IIpeoOpaszoBanue CUMBOJIBHBIX (POpM
BHOCUT CBOH crnenupuyeckuil BKJIAJ B pa3BUTHE BOOOpPaKEHHUSA, CIIOCOOHOCTEH K
MaTeMaTU4ECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIbHO-IpaUYeCKON JUHUM HALEJIEHO Ha TOJIy4YeHHE
MIKOJIbHUKAMHU 3HaHUM O (YHKIMSIX KaK Ba)KHEHIIEeH MaTeMaTH4ecKOM MOJEeNH s
ONHKCAaHUS U MCCIEAOBaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUNW B MPUPOJAE U
obmiectBe. M3yueHue 3Toro Marepuaia CoCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh Pa3IN4HbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, TIpaduueckue, BHOCHUT BKJIaJ B (POPMUPOBAHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CormacHo yueOHOMY TutaHy B 7-9 Kjaccax wW3ydaeTcs Y4YeOHBIM Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COACPIKAHUS:
«Yucna W BBIUMCICHUSY, «AJreOpandeckue BbIpaKEHUS», «YPaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

VYueOHbIil M1aH Ha u3y4yeHue aireOpsl B 7-9 Kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacCOB B HEACNIO B TECUCHUE KaXKJOTro rojia 0O0yudeHHUs, BCEro 3a TpU roja
oOyuenus — He MeHee 306 yuyeOHBIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (ITO TOAAM OBYUEHI )
7 KIIACC

Yuciia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0J OT OJHOM (OPMBI 3aAMKCH
npobeit k gpyroi. I[loHsaThe palMOHAJIBHOTO 4YHCIa, 3alKCh, CpPaBHEHHE,
YHOOpSAJOYMBAHUE  pPALMOHAIBHBIX  4YHcel.  ApupMeThyeckue  JeUCTBUA  C
palMOHAJBbHBIMUA YHUCIaMU. PermieHue 3a1ay U3 peaJibHOW INMPAaKTUKA HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelIeM: OMNpeJelieHue, MnpeoOpa3zoBaHUe
BBIPQ)KEHUI Ha OCHOBE ONPEENICHUS], 3aIIUCh OOJIBIINX YUCEI.

[TpoueHTsl, 3anuch NPOLIEHTOB B BUE IpOOH U ApOoOU B BUJE NPOLEHTOB. Tpu
OCHOBHBIE 33124 Ha MPOLEHTHI, PEIICHNE 3a/1a4 U3 PEabHOM IPAKTHKHU.

[IpuMeHeHne NpPU3HAKOB  JEIMMOCTH, PA3JO0KEHHME HAa  MHOXKUTEIHU
HaTypaJbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM  Uucie TOpsMas W oOpaTHas
IPONOPLIHOHAIBHOCTH.

AJire0OpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHHs C NepeMeHHOM. JlomycTumeble



3Ha4YEeHUA INepeMeHHBIX. [IpencraBiieHre 3aBUCHMOCTH MEXAY BEJIMYMHAMU B BUJC
dbopmybl. Berancnenus mo gpopmynam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOKICCTBEHHO PABHBIC BBHIPAKCHHUS,
IpaBWia MpeoOpa3oBaHHsl CyMM M NPOM3BEIECHHI, MpaBUja PACKPBITHS CKOOOK H
MIPUBEICHNUS MTOI0OHBIX CIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM OKA3aTEIEM.

OpnowreHsl © MHoroujaeHbl. CteneHp MHorouwieHa. Clo0KeHUE, BBIYMTAHHUE,
YMHOXEHHE MHOTOWIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBAAPAT CYMMBI U
KBaapar pasHoctu. dDopmysia pa3sHOCTH KBaapaToB. Pa3iiokeHHME MHOIOWIEHOB Ha
MHO>KHTEIIH.

YpaBHeHus

VYpaBHeHHE, KOpEHb YpaBHEHHs, IpaBUjia NpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, PEIICHNE JTUHEHHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUI IO YCIOBHUIO
3amaun. Pemenue TeKCTOBBIX 3a/1a4 € IOMOIIBIO YPaBHEHUN.

*JluHeliHOe YpaBHEHUE C BYMs IIEPEMEHHBIMU M ero rpaduk . CucreMa IByX
JIMHEMHBIX YpaBHEHUM C JBYMsS IIEpEMEHHBIMU. PellleHue cucreM ypaBHEHUU
croco0boM mnojcTaHOBKU. [IpuMepsl penieHus: TEKCTOBBIX 337ad € MOMOIIbI0 CUCTEM
YPaBHEHU.

DyHKUNHA

KoopanHara Touky Ha npsMoi. UucnoBble MPOMEXYTKH. PaccTosiHue MEXIy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu Ox u Oy. Abcuucca M opauHaTa
TOYKA Ha KOOPJMHATHOW MIOocKoCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (HOpMyTaMu.
Yrenune rpadMKOB peasibHbIX 3aBUCUMOCTEH.

[Monsitue pyukimm. ['paduk ¢pynkipm. CoiictBa ¢pyHkuuil. JInneiinas QyHkums,
e€¢ rpaduk. I'padux ¢ynxkuuum y = kx + b. *I'paduueckoe peunieHue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUL™.

8 KJIACC

Yucia v BHIYHCIEHUS

KBagpatueiii kopeHb u3 uucna. *IloHdarue o0 HppanMOHAIBHOM YHCIIE.
JlecsitTuunbie PUOIMKEHUST UppalMoHaNbHBIX drcen . CBolicTBa apuMeTndecKux
KBaJIpaTHBIX KOPHEH U WX MPUMEHEHHE K MPEOOPA30BAHHUIO YHCIOBBIX BBIPAKEHUIN U
BbIUMCIICHHUM. *JlelicTBUTENbHBIC unca ™,

Crenens ¢ 1eIpIM Toka3aTeneM u e€ cpoiicTBa. CTaHmapTHAsI 3aKCh YUCIA.

AJaredpanyeckue BbIpaKeHHUs

KBanparnblil TpéxuieH; pa3ioKeHue KBaJpaTHOro TPEXUICHa Ha MHOXKHUTEIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOMCTBO alreOpanyeckod apoOwu.
Crnoxenue, BbIUMTAHUE, YMHOXXEHHUE, [eJIeHHe anreOpandeckux JapoOei.
ParmonanpHbie BhIpaXXEHUS U UX PeoOpa3oBaHHUE.

2 3neck | ganee * * 0603HAYEHBI TEMBI, H3y9EHHE KOTOPHIX IIPOBOIUTCS B 03HAKOMUTEILHOM IUTaHe. Ilemaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



YpaBHeHUS U HEPABEHCTBA

KBanparHoe ypaBHeHme, Gopmysa KOpHEH KBaapaTHOTO ypaBHeHus. *Teopema
Buera®* Pemienne ypaBHeHUH, CBOASIIMXCS K TUHEHHBIM U KBagpaTHbIM. [Ipocreiimue
JPOOHO-pallMOHAJIbHBIE YPAaBHEHHUS.

*'paduueckasi MHTEpOpETAIMs YPAaBHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEM
JUHENHBIX YpaBHEHHM C JABYMsI MepeMeHHbIMU™* IlpuMepsl perieHus CcHucTeM
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Peliienre TEKCTOBBIX 3aj1au aareOpandyeckuM Crocooom.

HucoBble HEpAaBEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl JINHEMHBIX HEPABEHCTB C OJJHON NIEPEMEHHOM.

DOyHKUUHA

[Tonsitue gynkiuu. OOIACTh OMPEACTICHUS U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CriocoOsb1 3amanus QyHKITHIA.

I'paduk ¢ynkuuu. Urenue cpoiictB (ynkuuu mo e€ rpaduxy. [Ipumeps
rpaukoB (YHKLHIA, OTPAKAIOIINUX PEATBHBIE POLECCHI.

OyHKIMKM, ONHUCHIBAIOIIME TNPSAMYI0O UM OOpaTHYIO MNPONOPLHUOHAIBHbBIC

- k
3aBUCHMOCTH, uXx rpaduku. DyHKIMH y = X°, y = x°, y = Vx, y= 3

*['paprueckoe perieHre ypaBHEHU U CUCTEM YpaBHEHHIT™.

9 KUIIACC

Yucia ¥ BBIYMCICHUSA

PanvonanbHble yucia, *uppanvoHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE
NEeCATUYHbIE ApoOH. MHOXKECTBO NEHUCTBUTEIBHBIX YUCEN; JEUCTBUTENbHBIE YHUCIIA
Kak OECKOHEUHbIE JIeCATUYHBIE TpoOu. B3aMHO 0IHO3HAUYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPAUHATHOU IPSIMOU.

CpaBHeHUE JCUCTBUTENBHBIX  YHUCEN, apu(PMETUYECKUe JCUCTBUS C
NEHUCTBUTEIBbHBIMU YU CIIAMU *.

Pasmeppl OOBEKTOB OKpY’KAIOLIEr0 MHUpPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroILIEM MHUpE.

[TpubnmwxéHHOEe 3HAUYEHUE BEIWYHMHBI, TOYHOCTh NpHUOImkeHus. OKpyrieHue
yucen. [Ipukuaka v oneHka pe3yJbTaToOB BEIYMCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHune ypaBHEHM, CBOIAIIMUXCA K KBaJAPATHBIM.
bukBanparHoe ypaBHeHnue. *[Ipumepsl pellieHHs YpaBHEHUU TPEThel U 4eTBEPTOM
CTETIeHE! Pa3IoKEHUEM Ha MHOKUTEIH *,

Pemmenue npoOHO-paliMOHaNbHBIX YPAaBHEHUH.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyecKium METOJIOM.

VYpaBHeHHe ¢ JByMsi mepeMeHHbIMU U ero rpaduk. Pemienue cuctem IByx
JIVMHEMHBIX YPAaBHEHUM C JABYMs IEPEMEHHBIMU. PellleHne cucrem JByX ypaBHEHUH,
OJTHO W3 KOTOPBIX JHHEHHOe, a Japyroe — BTOpod creneHu. [ 'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.



Perienne TeKCTOBBIX 3a7a4 aIreOpandeckiuM CIiocoOOM.

UucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemrenne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOW. KBaapaTHble HepaBeHCTBaA.
['paduueckass wuHTEpHpeTanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMHU.

DyHKUUH

KBagpatuunas ¢ynkuusa, e€ rpapuk u cpoiictBa. Ilapaboisia, KoopauHATHI
BEPILUHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbl.

'padpuxu GyHKIMIA: y = kx, y = kx + b, y =X,

_ k .
y = x,y = _ uux cpoiictsa.

Yucii0BbIe MOCTEAOBATEIBHOCTH U MIPOTPECCUH

[ToHsiTHE YMCIOBOM TMOCIENOBATEIBHOCTU. 3aJaHUE IIOCIEI0BATEIbHOCTH
peKyppeHTHOH hopmymoit u popmyIioi n-ro uieHa.

Apudmernueckas u reoMmerpuueckas mporpeccuu. PopMynbl n-TO 4iIeHA
apuPMETUIECKON ¥ TEOMETPUIECKON MPOTPECCHl, CYMMBI TIEPBBIX # YJICHOB.

*N300paxkeHne 4iIeHOB apu(METHUYECKOW U TeOMETPUYECKON MPOTPECCHit
TOYKaMM HA KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI *.

IVDTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «Ausredpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus JOJKHO OOECIeYuBaTh JOCTHUKEHHUE CICAYIOIMIMX MPEAMETHBIX
00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KUIIACC

Yuciia 1 BbIYUCICHUS

BoinonHsTh, coyeTas yCTHbIE W THUCbMEHHBbIE MPUEMBI, apuMeTHUECKHUe
JEUCTBUA C PalMOHAIBHBIMU YUCIIAMH.

Haxoauth 3Ha4YeHMs] YHMCIOBBIX BBIPAKEHUH; INPUMEHATH pPa3HOOOpa3HbIE
crocoObl M MPUEMBI BBIYMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpIKaLIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexomuth OT omHONW (HOPMBI 3aMUCH YUCENl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATHYHYIO apoOb). CpaBHUBATH U
yHOPSAI0YHUBATh PALIMOHATIBHBIE YUCIIA.

OKpyIJsITh yucna.

BBINONHATh TPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYCHHI
YHCJIOBBIX BBIPAKEHUH.

BbInoyHATh JEHCTBUS CO CTENEHSMHU C HATypaJlbHBIMU TOKa3zareiasiMu (C
OIIOPOH Ha CIIPaBOYHYIO MHPOPMALIHIO).

[IpuMeHATh MPU3HAKU ACIMMOCTH, PA3JI0KEHNE HA MHOXXUTENIA HATyPAJIbHBIX



YHCEJL.

Pemate mnpocreiiiine MpakTUKO-OPUEHTHUPOBAHHBIE 33Jaud, CBS3aHHBIE C
OTHOILIEHUEM  BEJINYMH, IPONOPUMOHATBHOCTBIO ~ BEJIMYMH,  MPOLICHTaMU;
MHTEPIIPETUPOBATh PE3YJIbTAThl PELIECHUS 3a/1ad ¢ YYETOM OrpaHUYEHM, CBSI3aHHBIX
CO CBOMCTBAMM PacCMATPUBAEMBIX OOBEKTOB.

AJire0OpanvecKkue BbIPaKeHUs!

OpueHTHpOBaTbCA B TMOHATUSIX W ONEpPUpPOBaTH Ha 0a30BOM YypOBHE
anredpanyeckor TEPMUHOJIOTHEN U CUMBOJIMKOM.

HaxonuTe 3HaueHUs: OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrimonHaTs npeoOpa3zoBaHus 1I€JI0T0 BBIPAXKEHHUS B MHOTOWIEH IPUBEIECHUEM
MOIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINOJIHATE YMHOKEHHWE OJHOYJIEHA Ha MHOIOWIEH M MHOrOWIEeHa Ha
MHOTOYJICH, MPUMEHATH (DOPMYJIBI KBajJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpon
Ha CIIPABOYHYIO UH(OPMAITHIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C IOMOIIBIO
BBIHECEHHSI 3a CKOOKHM OOILEro MHOKUTENS, TPYNIIUPOBKHU CIAraeMbIX, TPUMEHEHHS
bopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOIl Ha CITPaBOYHYIO MH(POPMAITHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIECHOB /ISl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYypaJbHBIMH IOKA3aTENsIMU IS
npeoOpa3zoBaHus BEIpAXKEHHH (C OMOPOI Ha CIPABOYHYIO MH(POPMAILIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemate nvHEWHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSs IIpaBUiIa
nepexoaa OT HCXOJIHOIO YPaBHEHUS K paBHOCHIIbHOMY eMy. [IpoBepsTs, sBaseTcs au
YHCJIO KOPHEM YPaBHEHUS.

WmeTs mpenctaBieHHe O Tpa@HUUeCcKUX METONaX NpPHU PEHICHUH JIMHEHHBIX
YPAaBHEHUN U UX CUCTEM.

[TonOupaTe mnpuMepbl Map YHUCEN, SBISIOIIUXCS PEUICHUEM JIMHEHMHOIO
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CrtpouTh B KOOPJIMHATHOMN IJIOCKOCTH rpauK JTUHEHHOTO YpaBHEHUS C JBYMs
NEePEMEHHBIMU; MOJIB3YACh IPAPUKOM, TPUBOJIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTteMbl JByX JMHEHHBIX YPAaBHEHUN C IBYMS NIEPEMEHHBIMHU, B TOM
yuclie rpaguuecku (C Ormopoi Ha aNrOpUTM YUEOHBIX JIEUCTBUM).

CocraBisTh (IOCIE€ COBMECTHOIO aHajiv3a) W pPElIaTh JUHEWHOE ypaBHEHUE
WIM CHCTEMY JIMHEWHBIX YpPaBHEHUI M0 YCIOBHUIO 3aJa4yd, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 33Ja4H [TOJIYYEHHBIH pe3yibTar.

Koopannarsel u rpadpuku. @yHKuumn

N300paxkaTh HA KOOPAUHATHOW MPAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3aMMCHIBATh YHCIOBBIE NMPOMEXYTKH Ha
anreOpanyecKoM sI3bIKe.

OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTHM TOYKHM MO 33JaHHBIM KOOpPJMHATAM;
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk PyHkuuu y =kx + b.

OnuceiBaTh € MOMOUIbIO (DYHKIMI HM3BECTHBIE 3aBHUCHUMOCTH  MEXKIY
BeMYMHAMU ([0 aJITOPUTMY YYEOHBIX NIEUCTBHIf): CKOPOCTb, BpEMs, PaCCTOSHUE;



IIeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEILHOCTD, BpeMsl, 00BEM PadOTHI.
HaxomuTs 3HaueHre GyHKIMY 110 3HAYECHUIO €€ apryMEeHTA.
[Torumaths rpadudecknid crocod MPEACTABICHUS W aHAIW3a WH(POPMAIIUU;
W3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 rpaUKOB pEeAbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

8 KVIACC

Yucsia 1 BbIYMCJICHUSA

Hcnonb30BaTh HayajdbHBIE MPEJICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
qucesn I CpaBHEHUS, OKPYTJEHUS W BBIUMCICHUM; M300pakaTh JCHCTBUTEIIHHBIC
Yyyca TOYKaMU Ha KOOPAUHATHOM TIPSIMO.

[IpumeHsATh TOHATHE apUPMETHUYECKOTO KBAJPATHOTO KOPHS; HAXOAUTH
KBaJIpaTHbIE KOPHHU, HCHOJB3YySd MPU HEOOXOJUMOCTH KaJIbKYJSATOP; BBIMOIHATH
npocTerime TpeoO0pa3oBaHUsl BBIPAKEHUM, COAEpPXKAIIMX KBaJApPAaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcrnonp30BaTh 3amucu OOJBIIUX U MaJbIX YHCEN C MOMOIIBIO JECSITHYHBIX
Jpobeit u crenenei uncna 10.

Auire0panvecKkue BbIPaKeHUsI

[IpuMeHAT, NOHATHE CTENEHW C LEJbIM  [OKAa3aTelleM, BBINOJHSATH
npeoOpa3oBaHUs BBIPAXKEHUM, COJACPKAIUX CTENEHU C IEJbIM ToKazaTenem (C
UCIOJIb30BAaHUEM CITPAaBOUYHOM MH(OPMAIUN).

BBINOTHATE HECTIOXKHBIE TOXKIECTBEHHBIE MMPEOOpa3oBaHUs palMOHATBHBIX
BBIpaKEHUN HAa OCHOBE MPaBWJI JCHUCTBUM HaJl MHOTOYJIEHAMH U aJreOpandyecKuMHU
JTPOOSMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[TpumensTh nmpeoOpa3oBaHus BHIPAKEHUM JJIs PEUICHUS Pa3IUYHBIX 3a/1a4 U3
MAaTEMAaTHKH, CMEXKHBIX [IPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHelHbIE, KBaJpaTHbIE YpaBHEHUS (C MCIOJIB30BAHUEM CIIPABOYHOMU
uH(OpMAIIMK) ¥ palMOHATbHBIC YPAaBHECHUS, CBOJIAIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE HCCIECIOBAHNUS YPABHEHWM M CUCTEM YPAaBHEHUWM, B
TOM YHCJIe ¢ MPUMEHEHUEM TpaUUeCKUX Mpe/IcTaBiIeHUN (yCTaHABIUBATh, UMEET JIU
ypaBHEHHE WJIM CHUCTEMa YpPaBHEHUUW pEIIeHUs, €CId UMEET, TO CKOJIBKO, U Tp.) C
OTOpOM Ha aITOPUTM YUCOHBIX JEHCTBUIA.

[lepexonuth OT cCiIOBECHOM (OPMYJIMPOBKM 3adauM K €€ anreOpandeckoin
MOJENIN C T[OMOLIBIO COCTABJICHUS YPABHEHUS WIA CHUCTEMBl ypPaBHEHHIA,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4U MOJYUYEHHbBIA PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLIEHKH; PEIIATh
JUHEHWHBIC HEPABEHCTBA C OHOM MEPEMEHHON M MX CHCTEMBI; JIaBaTh IpauiecKyro
WJUTIOCTPALMIO0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUN

OnepupoBath Ha 0a30BOM ypOBHE (PYHKIIMOHAJIbHBIE TOHSATUS U S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYECHUS); OMpPEACIATh 3HAUeHUE (PYHKIUMU MO



3HAYCHHUIO apTyMEHTa; ONPEACNIATh CBOMCTBA (PYHKITUHU TI0 €€ rpaduKy.
Crpouts rpaduky deMeHTapHbIX QYHKIUN BUIA , Yy = X5, Yy =X,y =Vx ,y =

k . . .
5 ONUCBHIBATH CBOKCTBA YHCIIOBOH ¢dbynkuuu no e€ rpaduky (mpu HeoOXO0AUMOCTH C

HaIPaBJIAIONIEN TOMOIIBIO).

9 KUIIACC

Yucia ¥ BbIYMCICHUSA

CpaBHUBATh U yIOPSI0YMBATh PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCTIA.

BeinonHATh apupMeTuyeckne JeHCTBUS C pallMOHAIbHBIMHU YUCIAMH, COUETas
YCTHBIE W TNHUCBMEHHBIE IPUEMBI, BBINOJHATh BBIYHMCICHUS C HPPALHOHAIBHBIMU
YUCIIaMU.

HaxoauTe 3HaYeHUs CTENEHEN C LENBIMU MTOKA3aTENIMHA U KOPHEW; BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHHU.

OKpyrisTe JAEUCTBUTEIBHBIC YHCIA, BBINOIHATh IPUKUIKY PE3yJIbTATa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE U KBAaJAPATHBIC YPABHEHUS, YPABHEHHUs, CBOIALIMECSA K HUM,
npocTenire JpoOHO-pallOHAIbHbIE YPABHEHUS.

Pemate mpocrenmme CcHUCTEMBl JABYX JIMHEMHBIX YPaBHEHHHW C JByMs
IIEPEMEHHBIMM M CHUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YypPAaBHEHHE HE
SBJISIETCSL TMHEUHBIM (110 BU3yaJIbHOU omope).

PemaTte mnpocTeiiirie TEKCTOBbIE 3aJayd alreOpandeckuM CIocoOoM C
IIOMOIIbIO COCTABJICHHUSI YPAaBHEHUS WJIM CHCTEMBI IBYX YPaBHEHHH C JByMs
IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTEUIINE HUCCIIEAOBAHUS YPABHEHUW M CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpaUueCcKUX MPEACTAaBICHUN (yCTaHABINBATh, UMEET JIU
ypaBHEHHE WIN CUCTEMA YPAaBHEHUH PEIIeHUs, €CIIU UMEET, TO CKOJIBbKO, U Tp.).

Pemare nuHelHbIE HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh
pEelLIEHNEe HEPAaBEHCTB HAa YHCIOBOM INPSIMOM, 3alMCHIBATh PELICHUE C IIOMOIIBIO
CUMBOIJIOB.

Pemats cucTeMsl INHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YUCIOBOM
IIPSAAMOM, 3aIIMCHIBATh PELIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKUUH

Pacrio3HaBaTh (QyHKIMM H3y4YeHHbIX BHJIOB. IloKa3bIBaTh CXEMAaTHYECKH
pacrnoyiokKeHUe Ha KOOPJIMHATHOM IUIOCKOCTH TrpadukoB (QyHKIUN BUIa: y = kx,

_ k )
y=kx+b,,y=ax* +bx +c,y=x,y = Jx,y = ~ B 3aBHCHMOCTH OT 3HaYeHHUH

K02(pUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth ¥ HM300pakaTh CXEeMaTHYECKU TpaduKH KBaJPaTUYHBIX (DYHKIIHMH,
OMHCHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKIIUM 1O UX TpaduKkam.

Pacno3naBare kBajgpaTuuHyro (GyHKIOHIO 10 (OpMyJie, TPUBOAUTH MPUMEPHI



KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUHU.

YucioBbIC MOCIEI0BATEILHOCTH U IPOrPECCUH

Pacno3HaBaTh apupMETHUECKYIO U TEOMETPHUECKYIO TMPOTPECCHH TIPH Pa3HBIX
croco0ax 3a/JaHusl.

BbINOJIHATE ~ BBIYMCIIEHHST €  HMCHOJb30BaHHEM (opMmMysl n-ro  4jieHa
apu(QMETUYECKON U TeOMETPUYECKON MpOrpeccui, CyMMBbI MEpPBBIX 7 YJIEHOB (C
OMOpOH Ha CIPABOYHYIO0 HH(POPMAIIHIO).

Pewlats 3agaum, CBSI3aHHBIE C YHUCIOBBIMHU ITOCJEAOBATENBHOCTSMH, B TOM
quclie 33/1a4d U3 PeaIbHOM KU3HU (C MCMOJIb30BAaHUEM KaJIbKYJISATOPA, LHUQPPOBHIX
TEXHOJIOTHH).

OE/IEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOT'O KYPCA
«'EOMETPUS». 7-9 KITACCBbI
Hesn n3yyeHust yueOHOro Kypca

O6mme 1enu wu3zydeHus ydeOHoOro kypca «l'eoMeTpus» MpeJACTaBICHbl B
[TOOIT OOO. OHu 3aKIHOYAKOTCS, MPEKIE BCETO B TOM, YTO HA YPOKAX I€OMETPUHU
OoOy4Yaromuiicss y4uTCsSd TPOBOJUTH JOKa3aTelbHBIE PACCyXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYECHUS, JOKA3bIBaTh MCTUHHBIE YTBEPXKIACHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MIPOBOJUTH PACCYKIACHUS «OT MPOTUBHOTO», OTIMYATh
CBOMCTBa OT MpHU3HAKOB, (HOPMYIHpOBaTh OOpaTHBIC yTBepXkAeHUA. B oOydeHuu
YMEHHUIO PACCYXKJIaTh COCTOUT Ba)XHOE BOCIIUTATEILHOE 3HAYCHUE U3YUYCHUS
F€OMETPHUH, TPUCYIIEE UMEHHO OTEYECTBEHHOW MAaTEMATUYECKON IIKOJIE.

BTopoli menp0 H3yd4eHUs TEOMETPUH SIBJISICTCS MCIIOJB30BAaHUE €€ Kak
MHCTPYMEHTA MpU PEHICHUHM KAaK MaTeMaTH4YeCKUX, TaK M MPAKTUYECKHX 3ajady,
BCTPEUAIOIIMXCSI B peajbHOM  JKU3HU. IDTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIIUTENbHAS JIMHUS B M3YYCHUM T€OMETPUU B IIKoJe. JlJIsI 3TOro y4yurelnro
PEKOMEHIy€eTCS noaOUpaTh 3aJ1auun MPAKTUYECKOTO Xapakrepa JUISt
paccMaTpUBaeMbIX TE€M, YYUTh OOYYalOIIUXCA CTPOUTh MaTEMAaTHUYECKHUE MOJCIH
pealbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTH BBIUYMCICHUS U  OIEHUBATh
aJIEKBaTHOCTh TMOJIYYEHHOTO pe3yJibrata. KpailHe BaXXHO MOJYEPKUBATH CBSI3U
T€OMETPUM C JAPYTMMH TIpeaMETaMU, MOTHUBHUPOBATH HCIOJIH30BaTh OIPEICICHUS
TCOMETPUYECKUX (UTYP U TIOHATHUM, JEMOHCTPUPOBATH MPUMEHEHHE TMOJYYSHHBIX
YMEHHH B (QU3HKE U TeXHUKE. DTU CBS3M HanboJiee SPKO BUJIHBI B TeMax «BeKTopbi»,
«Tpuronomerpudeckue CoOTHomeHus», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IVIaHe

CormacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbIH Kypce
«I'eomeTpus», KOTOPBI BKIIOYAET CICAYIOIIME OCHOBHBIE pa3/elibl COJCP KAHMS:
«'eomeTpuueckne Qurypsl M HX CBOMCTBa», «M3MepeHHe TIeoMEeTPUYECKUX
BEIMYMH», a Takke «JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTH», «BekTopbi»,
«/IBmxenus mnockoctu» u «lIpeobpazoBanus mogo0ous».

Y4eOHbIN MIIaH MpeaycMaTpUBAET W3yUeHHUE TeOMETpUH Ha 0a30BOM YPOBHE,



UCXOJI1 M3 He MeHee 68 ydeOHBIX 4YacoB B y4eOHOM TOJy, BCETO 3a TpU Toja
oOyuenwus — He MeHee 204 JacoB.

COJIEP)KAHUE YUEBHOT'O KYPCA «EOMETPHSI» (ITO TOIAM
OBYUYEHU)

7 KIIACC

Hauanbnbie nonstusa reomerpun. Touka, npsimMasi, OTPE30K, Jy4d. YToJ. Buuasl
yriioB. BeprukanbHble HW  CMEXHbIE yIubl. buccekrpuca yrma. Jlomanas,
MHOI'OYTroJIbHUK. [[apannenbHOCTh M NEPIEHANKYIIAPHOCTD NPSAMBIX.

*CummMerpuunble  (Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETPHUH *,
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

*OCHOBHBIE TOCTPOEHUS C TOMOUIBIO LIUPKYJIS U JIMHEUKH *.

TpeyroybHUK. Bricora, MeauaHa, ouccekTpuca, UX  CBONMCTBA.
PaBHOOEApEHHBIN U pABHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M MPU3HAKK PaBHOOEIPEHHOrO TpeyroyibHuKa. [I[pu3Haku paBeHCcTBA
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKK NapajuIesIbHBIX OpsMbIX. CyMMa yIJIOB TPEyrOJIbHHUKA.
BaeniHue yribl TpeyrojibHUKA.

[IpssMmoyronbHbIld  TpeyroiibHUK. (CBOMCTBO MeIHMaHbl MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K rumnorenyse. [Ipu3Haku paBeHCTBA IPAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsSIMOYTONBHBIN TPEYTOIBHUK C YIioMm B 30°.

HepaBenctBa B reoMeTpuu: *HEpPaBEHCTBO TPEYroJbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHO#, Teopema O OOojblIeM yrjie U OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*Teomerpuyeckoe mecto Touek.® buccektpuca yria W CcepeAMHHBIN
MEPIEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKHNE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XOpJa U JHAMETP, HUX CBOWCTBAa. B3auMmHoe
PacIOJIOKEHUE OKPYXKHOCTH M npsimoil. KacartenbHass M cekymas K OKpYKHOCTH.
Oxkpy>KHOCTb, BIMCaHHas B YroJl. BrucaHHas W ONHCaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHuky. Ilapamnenorpamm, ero npusHakd U CBOWCTBA. YacTHbIe
cllyyau MapajieJorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJpaT), MX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA W MPU3HAKU.
[IpsiMmoyroJibHasI Tpanenus.

*Meto yaBoeHus MeauaHsl. LleHTpanbHas cuMMeTpusl.

Teopema daneca u Teopema 0 IPONOPLUMOHAIBHBIX OTpe3kax. CpelHUE JINHUA
TpEeyroJbHUKa U Tpaneuuu. LlenTp macc TpeyroibHuKa.

[Tomobue TpeyronpHUKOB, Ko3(pduimeHtT mnomodus. Ilpusnaku momoous
TpeyroiabHuKoB*. [IpuMenenne noao0us npu peleHrny IpakKTUYECKUX 3a1a4.

3 3neck u ganee * * 0603HAYEHBI TEMBI, H3y9IEHHE KOTOPHIX IIPOBOIUTCA B 03HAKOMUTEIBLHOM IUTaHe. Ilemaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



CporictBa momaneii reoMmerpudeckux ¢uryp. Dopmynbsl s TUIONIAAH
TPEYroJIbHUKA, TapajiesorpaMma, pomba u Ttpamenuu. OTHOIICHHWE TUIONIaIeH
NOJI00HBIX (UTYP.

Beluncnenne miomaneld TpeyroJbHUKOB M MHOTOYTOJBHHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOTO YIja IpPSAMOYTOJIBHOTO TPEYIroOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHoMerpuiyeckrue GyHKIIMHU YTIIOB
B 30°, 45° u 60°.

BniucanHnble U HEHTpalIbHBIE YIJIbI, YTOJI MEXKAY KacaTeJIbHOW U XOPJIOU. YTIIbI
MEXIY XOpJAaMU M CEKylIMMH. BrHCaHHbIE W OINKMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxenue aByx OkpyxHoctei. Kacanme okpyxHocteid. OOmue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yrioB or 0° go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAeCTBO. DOPMyIIBI TPUBENCHUS.

Pemenne tpeyronpHuKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenne
MIPAKTUYECKUX 33/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

*[IpeodpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 nNpon3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYyIINX, TEOpEMa O KBaJipaTe KacaTeabHOM *.

Bektop, mmHa  (MOIyJb)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OIlEpallMd HaJ  BeKTopaMu. PasjokeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopaumHatel BekTopa. CKalsipHOE IPOU3BEIEHUE
BEKTOPOB, NPUMEHEHHE JIUIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPUHATHI HA TJIOCKOCTH. *YpaBHEHUS TIPSIMOM * U OKPYKHOCTH
B KOOpJAMHATaX, NEPECEYEHUE OKPYKHOCTEW M NpsMBIX. MeTox KoopAuHAT U €ro
IIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[nMMHA OKpyKHOCTH. 'pagycHas u paguaHHas
Mepa YIJjia, BBIYMCIEHUE [UIMH AYyr OKpyXHocted. IDlimomans kpyra, cekropa,
CErMEHTA.

*JIBUKEHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpUU GUryp (dJaeMeHTapHbIe
npeactasienus). [lapannensubrit nepenoc. [loopot *.

[INTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO
I'OJAM OBYYEHU )

OcBoenue yueOHOro kypca «['eomerpus» Ha ypOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHUs JIOJDKHO OOecreuuBaTh JOCTIDKEHHUE CIEAYIOMIMX —MPEIMETHBIX
00pa30oBaTeIbHBIX PE3YIHTATOB:



7 KIIACC

Pacno3naBath n3ydeHHbIE TeOMETpUISCKHE (DUTYPBI, ONIPEACIISTh UX B3aUMHOE
PacCIIOIOKEeHHE, H300pakaTh TIeOMETPUYCCKHE (UTYPBI; BBIIOIHATH YEPTEKH 110
YCIOBHIO 3ajaud. M3mepsATh NUHEWHBbIE W YIJIOBbIE BEIWYWHBL Pemare 3amaun Ha
BBIUHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyl0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEIWYMH MPEIMETOB B
peaIbHOM JKW3HU, Pa3MEPOB MPUPOJHBIX O0O0BEKTOB. PaznuuaTh pasmepsl 3THX
O0OBEKTOB IO TOPSIIKY BETUYUHBI.

CtpouTh uyepTeXku K TEeOMETpUUYECKHUM 3a7adyaM (C  HUCIOJIb30BaHUEM
CMBICJIOBOM OIMOPBI: HABOAIINE BOIPOCHI H/UJIH aIrOPUTMa YUEOHBIX JEHCTBHI).

[Tosb30BaThCd NpPU3HAKAMU  PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a/1a4.

[IpoBoaUTH OKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECCKUX TEOPEM.

[Tosb30BaThCA MpPU3HAKAMHU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMaHbI, POBEIEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTrOJIbHUKA, B
pPEILICHUH TeOMETPUYECKMX 3aJad (C HCIOJb30BAHUEM 3PUTEIHHON HATJISITHOCTH
u/unu BepOaIbHOM OTIOPHI).

OrnpenensaTs napauieIbHOCTh NPSIMBIX C MOMOIIBIO YTJI0B, KOTOPbIE 00pa3yeT
¢ HUMHU cekymada. Onpenensarb NapajuiedbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OAHOM IIPSMOU A0 TOUYEK APYTOU MPSIMOM.

Pemats 3aaun Ha KJiieTyaToi Oymare.

[IpoBOANTH BBIUMCIICHUSI U HAXOIUTh YHUCIIOBbIE U OYKBEHHBIC 3HAUCHUSI YTJIOB
B I€OMETPUUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU IEPECCUCHUH JBYX
MapaJUIEIbHBIX MPSIMBIX CEKYIIECH. Pemiate NMpakTUYEeCKHUe 3aJa4u Ha HAXOXKICHHE
YIJIOB.

HNmeTs nipeicTaBieHUE O MTOHITHE TEOMETPUYECKOTO MECTa TOUECK.

@opmMynUpOBaTh ONPEACIEHUS] OKPYXKHOCTH W Kpyra, XOpAbl W JHAMETpa
OKPYHOCTH, IOJIb30BATHCA MUX CBOMCTBAMH. YMETh HNPUMEHSTh 3TH CBOMCTBA IPHU
pEILICHUY 3a/a4.

OpueHTUPOBATHCS B MOHATHSAX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPY>KHOCTb,
IEHTP OMUCAHHOU OKpYKHOCTU. OnepupoBath Ha 0a30BOM YpOBHE (pakTamMu O TOM,
YTO OHMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO
CEepEIMHHBIE TEPIEHAUKYJISIPbl K CTOPOHAM TPEYIroJIbHUKA MEPECEKAlOTCsl B OJHOM
TOYKE.

OpueHTHpOBaTbCS B TOHATUSAX M ONEPUpPOBAaTH Ha 0a30BOM YpOBHE:
KacaTtelbHasi K OKPYXKHOCTH, TE€OpeMa O MNEPIEHIAUKYISIPHOCTA KACaTEeIbHOU |
paauyca, OpOBEIEHHOTO K TOYKE KaCaHUs.

Nmers mpencTtaBiieHHE O MPOCTEUIIMX TE€OMETPUUYECKHX HEPABEHCTBAX, HMX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUSI C MOMOUIBIO LUPKYJIA U
JIMHEWKH.



8 KUIACC

Pacrio3HaBaTh ~ OCHOBHBIE BHUJbl  YETHIPEXYTOJIBHUKOB, MX DJIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU NPU PEHICHUU T€OMETPUUECKUX 3a1au.

OpueHTHpOBaTbCS B MOHATHH — TOYKH IEPECEUCHUsS] MEINAH TPEYTOJIbHUKA
(eHTpa Macc) B pelieHuu 3a1ad.

Biianietp NoHATHEM CpeHEN JTMHUU TPEYTOJbHUKA U TPANEUHU, IPUMEHSTh UX
CBOWCTBA IIPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a/1ad. VIMeTh npeicraBieHme
o Tteopeme daneca u TeopemMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX JJIS
pELIeHHs MPAKTUYECKUX 3aa4 (C OIOPOM Ha 3pUTENBbHYIO HAIJISIHOCTB).

[IpuMeHATh TNpU3HAKM TOAOOHS TPEYTOJBHUKOB B PEUICHHH HECIOKHBIX
reOMETPUYECKUX 3a/au.

[Tonb3oBaTecst Teopemoir Iludaropa uisi pelieHHs TeOMETPUYECKUX H
MPaKTUYECKUX 3a]1a4.

Bnagets TNOHATHSMU CUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yrJia
NPSIMOYTOJILHOTO TpeyroiabHuKa. Iloap30BaThCsi ATUMHU TMOHATUSAMM JJIS PELIEHUs
MPaKTUYECKUX 3a7ad (MIPU HEOOXOIUMOCTH C OTOPO Ha aJITOPUTM MPaBHIIA).

Boruncnars  (paznuuHbIMH - crioco0aMu) (C OMOpod  Ha  CIIPABOYHYIO
uH(pOpPMAIMIO) IUJIOMIAAb TPEYroJbHUKA ¢ IUIONIAJAM MHOTOYTOJIBHBIX  (DUryp
(monb3ysich, Tie HEOOXOIUMO, KaIbKyJIATOpoM). [IpUMeHsTh MoydeHHblE YMEHUS B
MPAKTUYECKUX 33/1a4ax.

Brnanerp NOHATUSMM BIHCAHHOTO U ILEHTPAJIBHOTO yIJa, HCMIOJIb30BaTh
TEOpEMBbl O BIIMCAHHBIX YIJIAX, YIJIAX MEXKIY XOpJaMu (CEKYIIMMH) U YIJIE MEXIY
KAacaTeNbHOM M XOPAOU NPH PEIICHUH NMPOCTEUIINX TEOMETPUIECKHX 3a1a4.

Bnagets MOHSATHEM OINKUCAHHOIO YETBIPEXYTOJbHUKA, MPUMEHSTh CBOWMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PEICHUHU MPOCTEHIINX 3a/1a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTEeMAaTHYECKHUE
MOJIeNIM /IS 33]1a4 peabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NpUMEHEHUEM TMOAOOUs U TPUTOHOMETpPUH (TOJB3YSACh, TJ€ HEO0OXOAUMO,
KaJIBKYJISITOPOM).

9 KVIACC

3HaThb TPUTOHOMETPUYECKHE (YHKIHMH OCTPhIX YIVIOB, HAXOJUTh C MX
MOMOILBIO  PA3JIMYHBIE AJIEMEHTBl MPSAMOYTOJIBHOIO TPEYTroJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoIuTh (C MOMOINIBIO KaNbKYJISATOPA) AJUHBI U
YTJIBI 17151 HeTAOJIMYHBIX 3HAYEHUH.

[Tonp30BaTbcss GopMysaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJIi HAaXOXXIEHHS COOTHOLUIEHUN MeEXAy TPUTOHOMETPUUECKUMHU
BEITMYMHAMHU (C OMOPOH Ha CIPAaBOYHYIO HH(OPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CUHYCOB W KOCMHYCOB JUISl HaXOKJEHUS PA3JIMYHbIX
JJIIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYrOJbHUKOB»), NPHUMEHATh UX MpHU
PELICHUH MPOCTENIINX T€OMETPUUECKUX 3a1au.

BnageTts noHatuaMu npeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilonmp3oBarbecsi cBoCTBaMU MNOJ00MS MPOU3BOJBHBIX (UTYD,



YMEThb BBIYUCIATH JUIMHBI MU HAXOAUTh YIJbl Y MOJOOHBIX (GUryp (Mo aaropurmy
y4eOHbIX naeiicTBuil). [IpuMeHsTH CBOWCTBAa MOAOOMS B MPAKTUYECKUX 3a/adax.
YMeTh NPUBOAUTH IPUMEPHI TOTOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yaJIbHOW OMOPE) O MPOU3BEACHUH OTPE3KOB
XOpJ, O IPOU3BEIAECHUHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpPAMH, TMOHMMATh UX T€OMETPUYECKUH U (PU3HUECKHM
CMBICJI, MPUMEHATh HX B PEIIEHUH TE€OMETPUYECKUX M (U3MYECKUX 3a/ad.
[IpuMeHsTh CKaIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCS METOIOM KOOPJMHAT HA IJIOCKOCTH, IPUMEHSTh €r0 B PEUICHUN
r€OMETPUYECKUX U MPAKTHUYECKUX 3a/1a4.

Bragets NMOHATUSAMH IPAaBUIBHOIO MHOIOYIOJBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI JYT'HM OKPYKHOCTH M PaJMaHHOM MEpBI YIVIA, YMEThb BBIYMCIIATH IUIOLIA/b
Kpyra W ero dvacteil (c omopodd Ha cmpaBouHyi uH(popmaruio). [lpumensars
NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxoguth ocu (MU LEHTPHI) CUMMETpUU (PUTYpP, TPUMEHSTH JBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasx.

[IpuMeHsATh NOJIydeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MATEMAaTHYECKHUE
MOJIeNIU IS 33]]a4 peabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NPUMEHEHUEM T0J00MS M TPUTOHOMETPUYECKUX (QYHKUUH (MOJB3YSACh, TlE
HE0OXO0IMMO, KAIBKYJISITOPOM).

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesun n3yyeHust yueOHOro Kypca

B coBpeMeHHOM mH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIOKEHUHN, TaK U
uX pos B oOpasoBaHuU. KaKaplii YENOBEK TMOCTOSHHO TNPHHUMACT PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A i1 000OCHOBAaHHOTO MPHUHSATHS PCIICHUS B
YCIIOBHSIX HEJIOCTaTKa MM M30bITKa HHPOPMAIIMA HEOOXOUMO B TOM YHCIIE XOPOIIIO
c(OpMUPOBAHHOE BEPOSTHOCTHOE M CTATHCTHUYECKOE MBIIUICHHE. IMEHHO TIOATOMY
OCTpPO BCTaa HEOOXOMUMOCTH C(HOPMHPOBATh y OOYYAIONIMXCS, B TOM YHCIE
oOyuvaromuxca ¢ 3P, ¢pyHKIIMOHANIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ceOs B
KaueCcTBE HEOTHEMJIEMON COCTABIISIONIEH YMEHHWE BOCIPUHUMATh M KPUTHUYECKU
aHAM3UPOBATh MH(GOPMAIINIO, TIPEACTABICHHYIO B Pa3NYHBIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX pEaJbHBIX TPOIECCOB W 3aBHCHMOCTEH,
MIPOU3BOJNUTH TMPOCTEHININE BEPOSTHOCTHBIE PACUETH. 3HAKOMCTBO C OCHOBHBIMU
MpUHITMIIAMU cOOpa, aHaIu3a W MPEICTAaBICHNs JaHHBIX U3 PA3INYHBIX cep KU3HA
o0l1iecTBa ¥ TOoCyJapcTBa MPUOOIIaeT 00yJaromuxcs K 001eCTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposSTHOCTH W CTaTHCTHKA
OCHOBHOM IIIKOJIBI BBIJICJICHBI CICIYIONIUE COACPKATEIHHO-METOANYCCKUE JTUHUH:
«IIpencraBiaeHue JaHHBIX W ONUCATENbHAs  CTATUCTHKA», «BeposTHOCTHY;
«DnmeMeHThl KOMOMHATOPHUKNY; «BBeeHne B TeOpHIo rpadoBy.

Copepxanue nmuaun «lIpencraBieHre AaHHBIX U OMUCATENbHAS CTaTUCTHUKA



CIIy’KUT OCHOBOH 11 (popMUpOBaHMS HABBIKOB PabOTHI ¢ MH(POpMAIIUE: OT YTEHUS U
WHTEpHpeTanuu WHPOpPMAIMK, TPEACTABICHHOW B Ta0nWIax, Ha auarpaMMmax u
rpadukax 1m0 cOopa, TPEACTABICHHUS W aHAIW3a JAHHBIX C HCIIOIH30BAHUEM
CTAaTUCTHUYECKUX XapaKTEPUCTHK CPEIHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuaromuecs ¢ 3IIP ydarcd cuuThIBaTh U MHTEPIPETUPOBATH JTAHHBIE, BbIIBUIATh,
apryMEHTHpPOBATh W KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MbBIIUISATh Haj
(dbakTOopaMu, BBI3BIBAIOIIUMU W3MEHUHMBOCTh, M OILIEHUBATh WX BIUSHUE Ha
paccMaTpuBaeMbIe BEIMYUHBI U POLECCHI.

NHTYyUTUBHOE MNPENCTABICHUE O CIy4allHOM W3MEHYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN U TEHJICHIIMI CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOU JJI U3yUEHUS
Teopun BeposATHOCTEH. bombiioe 3Hauenne ans obyuaromuxcs ¢ 3P 3xecy umeror
MPAKTUYECKUE 3aJaHusl, B YACTHOCTU OMBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMH
MOJEIIIMH.

[loHsATHE BEpPOSATHOCTM BBOAUTCA KaK Mepa NPaBIONOA00US CIy4yalHOIO
coObiTud. [Ipu n3yuenun kypca odydaronuecs ¢ 3IIP 3HakomsiTca ¢ mpocTelHmmmMu
METOJAMH  BBIYHMCIEHUS BEPOATHOCTEH B  CIy4YallHbIX SKCHEPUMEHTAaX C
PaBHOBO3MOXHBIMH  JJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh U pemarb Oojiee CIOXKHbIE 3anadyd. B Kypc BXOIsT
HayaJIbHbIE MPEJCTABICHUS O CIy4YalHBIX BEJIMYMHAX W HMX  YHCIOBBIX
XapaKTepUCTUKAaX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaIOLIUXCS C
3IIP ¢ MHOXeCTBaMH W OCHOBHBIMH OIEpalUsIMU HAJ  MHOXXECTBAMH,
paccMaTpHBAalOTCS MPUMEpPbl TNPUMEHEHUs I pEelIeHus 3aj]ad, a TakKxke
WCIIOJIb30BAHUS B IPYTUX MAaTEeMAaTUUECKUX KypcaxX U YUeOHBIX MpeMeTax.

MecTo yueOHOTro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax umsyuaercs Kypc «BepoATHOCTb M CTaTHUCTHKa», B KOTOPBIA
BXxomaTr pasaensl: «lIpencraBieHue HaHHBIX W ONMCATENIbHAs CTAaTHUCTUKA»;
«BeposaTtHoCcThY; «DMeMeHThl KOMOMHATOPUKNY; « BBeneHue B Teoputo rpadoBy.

Ha u3yuenne naHHoro xypca oTBOAUT | yueOHBIN Yac B HEACNIO B TEUEHUE
KaXkJ10ro roga o0ydenus, Bcero 102 yueOHbIX yaca.

COAEPXXAHUE YYEBHOTI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (I1O
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienne NaHHBIX B BUE TaOIul, AMarpamm, rpadukoB. 3aroTHEHHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JTUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHBIX IpolieccoB. M3Bneuenne nHdopmanuu u3 quarpaMm u
TaOJINII, UCTIONH30BAHNE U UHTEPIPETAIINS JAHHBIX.

OmnucaTtenpHas CTAaTHCTHKA: CpeaHee apudmermueckoe, MeauaHa, pa3Mmax,
HauOOJIbIIIEE W HAWMEHbBINICe 3HAYeHUs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHUYUBOCTH.

*CiyyallHbId SKCIEPUMEHT (OMBIT) M ciiydyailHOe coObITHE. BeposiTHOCTh U



yacTtoTa. Pojib MalOBEpOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJIE U
B 001ecTBE. MOHETa U UIPabHAsS KOCTh B TEOPHU BEPOSITHOCTEH ™,

*I'pad, BepmuHa, peOpo. Cremenp BepuinHbL. Yuciao pédbep W cymmapHas
creneHb BepuinH. IIpencraBnenue o cBasHoctu rpada. Llenum m nmknsl. [Tyt B
rpadax. O6xox rpada (diepoB myTh). [Ipencrabienne 06 opueHTUPOBAaHHOM rpade.
Pemienue 3a1au ¢ momoiibio rpados™.

8 KVIACC

[IpencraBiieHne JaHHBIX B BUIE TAOJHII, TUAarpaMM, rpapuKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, MNOAMHOXKeCTBO. Omnepanuu  Haj
MHOKECTBaMU: 00bEMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBA onepanuii Hajl
MHO>KECTBaMHU: IIEPEMECTUTEINILHOE, COYETATEIIbHOE, pacupenenuTenbHOE,
BKJItoueHus. lcnonb3oBaHue rpauueckoro MpPEACTABICHUS MHOXECTB  JIs
OIMCAHUs PEANIbHBIX IIPOLIECCOB U SIBJIICHUM, IIPU PELICHUH 3aa4.

*U3mepenue paccerBaHus JaHHBIX. Jlucrepcust U CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OpOB. Jlnarpamma paccemBaHus *,

OneMeHTapHble COOBITHA  ciay4aiiHOoro ombita. Ciy4ailHble  COOBITHS.
Bepostaoctu coObitnii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.
Crnyuaiinbiii BIOOp. CBA3b MEXKy MaJOBEPOATHBIMU U IPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B ITPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIYyTH, CYILECTBOBAHUE
BUCSYEH BEpUIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH W 4yucioM pédep. Ilpasuio
yMHOXeHHUs. Pemienue 3aiau ¢ momolpto rpagos.

[TpotuBononoxHuele coObiTud. Juarpamma Oiinepa. OObeauHEeHHE U
nepeceyenre  coObiTuii.  HecoBmecTtHble  coObitusa.  ®DopMmyna  ClIOXKEHUs
BEPOSTHOCTEU. YCIIOBHAas BepOATHOCTh. [IpaBwiio ymHOxkeHus. HeszaBucumeblie
coopitus. IlpencraBienue skcnepuMeHTa B BUJe JAepeBa. PerieHue 3amad Ha
HaxO)XJICHUE BEPOSATHOCTEM C IIOMOLIBIO JepeBa CIIy4YalHOI'O OKCIIEPUMEHTA,
auarpamm Ditnepa *.

9 KUIIACC

[IpencraBienne nOaHHBIX B BUJE  Tabnuil, JaudarpamM, TpaduUKoB,
WHTEpHpeTalus JaHHbIX. UTeHne U mocTpoeHue Tabiull, JuarpaMm, rpaukoB IO
peanbHbIM JTaHHBIM.

[lepectanoBku u (axropuan. CodeTaHuss U YUCIO coueTaHuid. *TpeyroapHUK
[Tackans™®. Pemenue 3a1a49 ¢ HCIOJIb30BaHUEM KOMOMHATOPHUKH.

*'eomerpuueckas BeposiTHOCTh. CiyudaliHBIM BBHIOOpP TOYKM W3 (PUTYphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TyT'H OKPYKHOCTH *,

HcneiTanne. Ycnex u Heygnadya. Cepust UCnbITaHUM 10 nepBoro ycnexa. Cepus
ucnbeiTanuil bepayuiu. BeposTtHOCTH cOOBITHI B cepun UcTibITaHUN bepHyiu.

CnyvaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSTHOCTEW. Maremarndeckoe

*3nmeck u manee * * 0603HAYEHBI TEMBI, H3y4EHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMHTEIBHOM IUIaHe. Ileqaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



oxugaHue W gaucrepcus. lIpuMeppl  MaTEMaTHYECKOrO  OXUAAHUS KAk
TEOPETUYECKOTO0 CPEAHEro0 3HA4YEHUs BEIWYMHBI. MaremaThyecKkoe OXHUIaHuE |
JUCIIEPCHS CITyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUN UCTIBITAHUN bepHyIum».

[lonsatue o 3akoHe OonbIIKMX yuced. M3MepeHue BEpOATHOCTEM C MOMOIIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOLIECTBE.

INTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEH ITPOI'PAMMEI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHUA)

IIpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca « BeposSTHOCTh U cTaTUCTUKA» B 7—
9 knaccax XapakTepHU3yIOTCS CIEAYIOUMMU YMEHHUSIMU.

7 KIIACC

Yurate wuH(OpMaNMIO, TPEACTABICHHYIO B TaOmWIaX, HA JAMarpaMMax;
NPEJICTaBISITh JaHHBIE B BHAE TAOMUI, CTPOUTh JaUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) MO MacCHMBaM 3HAYCHHUH (C UCIIOIb30BaHUEM 3PUTEIBHON
HaIrJISAHOCTH W/WUIK BepOaIbHON OTOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YWCIOBBIE  JIAHHBIE,
Mpe/ICTaBIICHHbIE B TA0JIMIIAX, HA TUarpaMMax, rpagukax.

OpueHTHpPOBAaThCA B TMOHATUAX W ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIECKOe, MeInaHa, HauOoJIblIlee U HAaUMEHbIIIee 3HAYCHHs, pa3Max.

MMets mnpencraBlieHHME O CIy4alHOM W3MEHYMBOCTHM HA IIPUMEpax IIEH,
¢u3nyecKux BEIMYMH, AHTPOMOMETPUYECKHX JaHHBIX; HMEThb MPEJCTABICHUE O
CTaTUCTUYECKOW YCTOWYMBOCTH.

8 KJIACC

W3Bnekath W mpeoOpa3oBbiBaTh HHGOPMAIMIO, MPEACTABICHHYIO B BHJIC
Ta0aul, nuarpaMm, TpauKoB; MPEJCTaBIATH JaHHbIC B BUJIE TAOJUII, AHArpaMM,
rpadukoB.

OnuceIBaTh MOCJE COBMECTHOTO aHAJIN3a JIaHHBIEC C TIOMOIIBIO CTATUCTUYECKUX
MoKaszaTejel: CpeIHMX 3HAauYeHUM W Mep pacceuBaHMs (pa3max, AUCIEPCUS H
CTaHJApPTHOE OTKJIOHCHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYCHHUH U 9aCTOTHI COOBITUH, B TOM YHCIIE TIO
pe3yJbTataM HU3MEpeHU U HaOmoaeHUH (C  HCIOJIb30BaHUEM 3PUTEILHOMN
HarJISAHOCTH W/WIX BepOaIbHOM OTIOPHI).

HaxomuTe BEpOATHOCTH CIyY9ailHBIX COOBITUH B ONBITAaX, 3HAas BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI€ B OINBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU (C UCIIOIB30BAHUEM 3PUTEIBHON HATJISTHOCTH W/WIH
BEepOAIbHON OTIOPHI).

Nmets mpencraBieHre o0 rpaduUuecKux MOJEIAX: JIEPEeBO  CIy4alHOIo
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YMCcIoBas mpsMasl.

OnepupoBaTh MOHITHUSIMU Ha 0a30BOM YPOBHE: MHOKECTBO, IMOJIMHOXKECTBO;
BBITIOJTHATD OIEPaIMK HaJl MHOKECTBAMU: 00bEIMHEHHE, TTIepeceUueHUe, TOMOTHEHNUE,



NEPEUNCIIATh  3JIEMEHTBl  MHOXKECTB; IPUMEHATH CBOMCTBA MHOXKECTB  (C
MCII0JIb30BAaHUEM BU3YaAJIbHOM OIOPHI).

Hmets mpencTtaBieHne o rpaduyeckoM MpPECTaBICHWE MHOXXECTB M CBS3EH
MEKly HUMH JUJIs ONMCAHUS MPOLECCOB U SBJICHUM, B TOM YUCJE IIPU PELICHUU 3a1a4
U3 IpyTUX Y4eOHBIX MPEIMETOB U KypCOB.

9 KUIIACC

N3Bnekats U mpeoOpa3oBbiBaTh UHGOPMALIUIO, TPEJCTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUJE TaONMII, JUarpaMm, rpaukoB; MPEJCTaBIsATh JAHHBIE B BHJIE
Ta0JIUILL, TUarpaMm, rpauKoB.

PemaTte mnpocreiinive 3ajaud OpraHM30BAHHBIM MEPeOOPOM BAPUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

HNmetrs mpencraBieHue 00 OMUCATENbHBIX XapaKTEPUCTHKAX JUIsi MAaCCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEIHNE 3HAYCHUS U MEPbI PACCEUBAHMSL.

Haxoauth 4acTOThl 3HaUE€HUH M YACTOTHI COOBITUS, B TOM YHCIE MOJB3YSICh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUN 1 HAOIOACHHM (C OMOPOi HA CIIPABOYHYIO
uH(bOpMAIIHIO).

Haxoautb BEpOSATHOCTH CIy4alHBIX COOBITHI B W3YYEHHBIX OIIBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSX
WCIIBITAHUM JI0 IEPBOIO YCIIEXa, B CEPUAX UCTIBITAHUN bepHyIuIn.

NMerp TmpencraBieHUME O CIy4YalHOM BEIMYMHE U O PaCHpPEACIICHUU
BEPOSTHOCTEH.

Nmers mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4YalHON M3MEHYMBOCTH U O POJU 3aKOHA OOJBIIMX YHCEN B
npUpoe U 0OIIECTBE.



TEMATUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIaHUPOBAHUWE U KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOEHHE KaxJOH TeMbl yuyeOHOro IpeamMera
«Maremarukay ¢eaepanbHON aganTHPOBAHHONW OCHOBHOW 00pa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIET0 OO0pa3oBaHUs
oOyJarommxcs ¢ 3aJePKKOM MCUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pas3fiesioM ¢eaepaibHOn
paboueii mporpamMmbl yueOHOTrO mpeamera «MaremaTuka» 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OO0IIEro oOpa3oBaHMsL.
[Ipu s3ToM Opranuzanus BOpaBe camMa BHOCUTh U3MEHEHHs B COJIEp)KaHUE M paclpeesieHne y4eOHOro Marepuaia no rojam
oOy4eHMs, B IIOCJIEJ0BATEIbHOCTh H3YYEHUSI TEM M KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXJOW TEMbl, OIpENeJICHUE
OpraHu3aluOHHBIX (popM oOydeHus u T.1. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OINpeensieTcsl BBIOpaHHBIM 00pa30BaTEIbHON
opranuzauueid YMK, uHauBUTyaIbHBIMU MICUXO(U3NUECKUMU 0COOCHHOCTAMU KOHKpETHBIX oOyuatomuxcs ¢ 3I1P, crenenbto
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHJAlUsiIMH 1O OTOOpY M ajanTaiuu y4eOHOro MaTepualia 1Mo MaTeMaTHKe,
IIPEICTaBICHHBIMU B [[0SICHUTENBHON 3aIIUCKE.

5 kaacc (e menee 170 u)

Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE CoAcpKaHue

OcHoBHbIE BHBI 1eSITEJIbHOCTH oﬁyqaloumxca

(43 1)

Apudmernueckue JeHCTBUA C HaTypaJbHBIMH YHUCIAMH.
CBoiicTBa HyJsl IpPH CIOKEHUHM U YMHOXKEHUH, CBOWCTBA
€IMHHLBI  1pu  yMHOxeHuu.  IlepemecturensHoe u
COUETAaTEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXKEHUS,
*pacnpeeuTENILHOE CBOMCTBO YMHOKEHHUS * 7,

4acoB)
[HatypaabHbie Hecartnynas cucrema cuucinenus. Psan HarypanbHbeIX uucel. |Udrarb, 3anMcbiBaTh, CPAaBHHUBATh HATypaJbHbIC 4YHUCIA,
uucaa. JleiicrBust ¢ |Hatypanbnbiil psa. Yucno 0. HatypanbHble ymciia Ha KOOp-|y4acTBOBATb B OOCY:KA€HMH CHOCO00OB YIIOPSIOYUBAHUA
HATYpPaJbHBIMH JuHaTHOM npsMmol. CpaBHEHHE, OKPYIJIEHHUE HaTypaJIbHBIX | YMCEIL.
YHCIAMU YHCE. HN300paxkarb KOOPAMHATHYIO NPSIMYyK, OTMe4YaTb YHCIIA

TOYKaMU Ha KOOPAMHATHOM MpPsIMOH, HAXOJAMTb KOOPAMHATHI
TOYKH.

HccnenoBatp cBoiicTBa HaTypaiapHOro psaa, unucen 0 u 1 npu
CJI0)KEHUU U YMHOKEHUU.

Hcnoab30BaTh NMPaBMIO OKPYIVIEHUS HATYpalbHBIX YHCEN
IIp1 HEOOXOIMMOCTH C ONOPOM Ha aJITOPUTM IpaBuUIIa.




*[lenmuTenu W KpaTHble™ 4ucia, pa3jioKeHUE 4YHcla Ha
MHOxuTeNH. Jlenmenue c ocratkoM. lIpocTele M cocTaBHBIE
gyucna. *[pusnaku nenmumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypalbHBIM NIOKA3aTEIIEM.

YuciioBble BBIPAKEHHUS; OPSAIOK ACHCTBUM.

Perienue TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHYECKHe JIeHCTBYS,
Ha JIB)KEHUE U MOKYTIKH.

BeinmoHaATs apupmernyeckue AEHCTBHA C HATypAJIbHBIMU
YlC/IaMU, BBIYHC/IATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHH €O
cKoOKaMH 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BECHUE B BUJIE CTEIICHU, YUTATh CTEIICHH,
HCIO0JIB30BAaTh TEPMHHOJIOTHIO (OCHOBAaHHWE, I10Ka3aTelb),
BbIYUC/IATh 3HAYEHUs] CTENeHell npu HEOOXOAUMOCTH C
BU3yaJIbHOU OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYeHMH YHCIIOBBIX
BBIPKEHU, NMpeaaratb U NPUMEHATh NPHEMBI IPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTe MpU  BBIYMCICHUSX MepeMeCTHTEeNbHOe W
coyerarejbHOE CBOMCTBA CJOKEHHUS] W YMHOKEHHs,
*pacnpeneJuTeIbHOE CBOHCTBO YMHOKEHHUS *;
dbopMynupoBaTh M TNPUMEHATH IpaBUjia Mpeodpa3oBaHMA
YHCJIOBBIX BBIPA’KeHUH Ha OCHOBeE CBOICTB
apudmMeTnyecKux JeiicTBMIi NpH  Heo0XOAMMOCTH €
HAMNPaBJAIOLIEH NOMOIIbIO.

®opMyJIMpOBATh OMNpeeJieHUusl JIeIUTeNss W KpaTHoro (c
ONOpPOM Ha aIrOpuUTM IIpaBWiIa), HAa3bIBATh [JEIUTEIN U
KpaTHbIE 4YHMCla; Paclo3HABATH IIPOCThIE U COCTaBHBIE YMCIIA;
(¢popMyMpoOBATH U NPUMEHATHb NPU3HAKH JI€IMMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha ajaroputT™M IMpaBuia); NPUMEHATH
AJITOPUTM  pA3JIOKEHUs 4YHCIa HAa MPOCThIE MHOXHTENH;
HAXOAMUThb OCTATKH OT JIEJICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS O
HaTypAJIbHBIX yHclnax, NPUBOAUTH npuMepbl u
KOHTPIIPUMEPBI, CTPOMTb BBICKa3bIBAHMA W OTPULAHUS
BBICKA3bIBAaHUI O CBOMCTBaxX HaTypaJbHBIX YUCEN C ONOPOM Ha
oOpaserr.

Pemiath TekcTOBBIE 3amaud  apu(METHYECKUM CIOCOOOM,
HCII0JIB30BAaTh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) TP
HEOOXOMMOCTH C HCIOJIb30BAaHUEM CIPABOYHOM MH(OPMALIUH:
AHAJIM3MPOBATh TEKCT 33]1a4M, nepedopMyIMPOBAThL YCIOBHE,




H3BJIEKATh HEOOXOMMBbIE JTaHHBIE, YCTaHABJIHMBATDH
3aBUCUMOCTH MEXJy BEJIWYMHAMHU I[P HEOOXOJUMOCTH C
HAIIPABJIAIOIIECH [TOMOIIBIO.

MopaenupoBaTrh XOJ pELIEHHUS 33Jaud C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIUIIBL.
IIpuBoauTh, pazéuparth
pelIeHni  TEeKCTOBBIX  3aj]ad
HaIpaBJISIONMIEH TOMOIIIBIO).

C noMombI0 MeAarora OLEHUBATH IOJTYYEHHBIN PE3YJIbTarT,
OCYLIEeCTBJIATHL  CAaMOKOHTPOJb,  TMPOBEpsisl  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAMTh OIINOKH.

*Pemath 3agaum ¢ mMoMoumbI0 Mepedopa BceX BO3MOKHBIX
BAPHAHTOB *.

3HAKOMMTBCS € HCTOPHE pa3BUTHS apU(METHKH.

pa3nn4HbIC
(mpu

peHIeHI/IH, 3aIIUCHU
HEOOXOAUMOCTA  C

Harasagnas
reomerpus. JIuHumn
HA IJIOCKOCTH

(12 a)

Touka, npsimasi, oTpe3oK, jayd. Jlomanas. M3mepenue nnuHbl
OTpe3Ka, METPUYECKHE EOUHUIBI  HU3MEpPEHUs  JJIUHBI.
OKpY’>KHOCTb U KPYT.

[Ipaktuueckas padota «[locTpoeHue y3opa u3 OKpy>KHOCTEN.

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYyHOW W PA3BEPHYTHIA YIJIBL.

[TpaxTrueckas padbota «IlocTpoenue yrioy.

PacnosHaBare Ha 4eprekax, pPHUCYHKaX, OINHUCHLIBATD,
WCIIONIb3Ysl TEPMHUHOJIOTMIO, W HM300paxKaTb C IIOMOIIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOAMMOCTH MO
BU3YaJbHON OIOpE): TOUKY, MPSAMYIO, OTpPE30K, JIyd, Yrodi,
JIOMaHY!0, OKPY>KHOCTb.

Pacno3naBath, NPpUBOAMTH NPHUMeEPBI OOBEKTOB PEAILHOTO
MHUpa, UMEIOUMX (OpMYy H3YyUCHHBIX (UTYp, OLEHHUBATH HX
JIMHENHBIE Pa3MEPBL.

Hcnosib30BaTh JIMHENHKY U TPAHCIOPTUP KAK MHCTPYMEHTHI IS
IIOCTPOEHUSI U U3MEPEHUS: U3MEPSATh JUIMHY OTPE3Ka, BEIUYUHY
yIja; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJaHHOU
BEJIMUYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOTO pajuyca.

HN3o00paxkars KoHUrypanuum reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEW, HX YaCTEd Ha HEJIMHOBAHHOU U
KJieT4aTtoil Oymare; mpemjararb, ONHCHIBATH M 00CYKIATh
CIoco0bl, AJNrOPUTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaIMu3a.

Pacno3naBath U n300pakaTh Ha HEJIMHOBAHHOM M KJIETYATON




Oymare TpsSMOI,

CPaBHHUBATH YTIIbIL.
BbIYuCcasITh JUIMHBI OTPE3KOB, JIOMaHbIX.

[onumaTh W HMCHOJB30BATh MPH PelIeHHH  3a7a4
3aBHCUMOCTH MEX]Yy €IMHHUIIAMU METPUUYECKON CHCTEMBI Mep;
3HAKOMHTbCSI C HEMETPHUECKUMH CHCTEMaMU Mep; BbIPAKATh

OCTpBIM, TYNOW, pa3BEPHYTHIA  YIUIBL;

JUIMHY B Pa3NUYHbIX  ©QUHHUIIAX  U3MEpPEeHHs  IpHU
HEOOXOAMMOCTH C OMIOPOH Ha CIPABOYHYIO HH(DOPMAITHIO.
HccnenoBary  ¢Gurypel u  KOoHUTyparuu, HCHOIB3Ys

u(poBBIE PECYPCHI.

OO0LIKHOBEHHEIE
npoou
(48 1)

HpoOb. IlpaBuibHble M HemnpaBwibHbIE ApoOu. OCHOBHOE
CBOMCTBO Apobu. CpaBHEHUE IpOOEH.

CrnoxeHue 1 BbIYMTaHHE OOBIKHOBEHHBIX Ipobeil. CMeranHas
IpoOb. YMHOXEHHE U JelieHue OOBIKHOBEHHBIX JpoOeii;
B3aUMHO-00paTHBIE IPOOH.

Pemenne TekCTOBBIX 3aday, cojaepkamux aApoOu. OcHOBHbIE
3a7iauy Ha ApoOu.

[TpumeHeHne OYKB JUIS 3aITUCH MaTEMATUIECKUX BBIPAKECHUH U
MPEJI0KECHU M.

MopeaupoBath B Trpaduueckoi, mpeaMeTHOH ¢opme, C
MIOMOUIbI0 KOMIIbIOTEpA TMOHATUS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JPOOBIO.

YuraTh M 3aNMCHIBATH, CPABHMBATh OOBIKHOBEHHBIE JPOOH,
NpeIaraTh U 00Cy:K1aTh Coco0bl yIOpsJ0YMBaHUs ApOOeEi.
MN300paxars,  OObIKHOBEHHBbIE  ApoOM  TOYKaMH  Ha
KOOpJMHATHOM  IpsIMOM;  HCHOJIB30BATH  KOOPAMHATHYIO
MPSIMYIO JUIsl CpaBHEHUS ApoOeH.

®opMyJIMPOBaTh, 3AIIUCHIBATH € MOMOLIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpOoOM C OMOpOM Ha MpaBUIIo;
HCIO0/Ib30BaTh OCHOBHOE CBOICTBO IpoOM Ui *COKpalleHHs
npoOelt W TpuBeneHUs ApoOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEHIINX CIydasx ™.

IIpeacraBasaTs, 10 o00pasily CMEIMIaHHYIO ApoOb B BHIE
HENPaBWJIBHOM M  BBIAEHATH LEINYK YacThb YWCIA U3
HENpPaBUJILHOU IpOoOH.

BoinoaHaTs apudMeTnyecKue J1eicTBUA ¢ OOIKHOBEHHBIMU
OpoOsiMM B TPOCTBIX ClydyasX; MPHMEHATb CBOWCTBA
apu(pMETUYECKIX JeNCTBUI UL paloHaIu3auu
BBIYMCIICHUM.

BbINOJHATL NPUKHUAKY M OLEHKY pe3y/bTaTa BBIYMCICHMI;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BHIYMCIICHUH.
IIpoBoauThs Hcc/IeI0BaHUSA CBOWCTB Jpo0Oei, omupasch Ha




YHCJIOBBIE DKCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOXKHbIE BBICKA3bIBAaHUS O IPOOSX,
NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPBI.

Pemats mpocreiiniye TEKCTOBBIE — 3a/Jaud, COJEpIKallUe
NpoOHbIE JaHHbIE, U 3a/la4l Ha *HaXOXJIEHHE YacTU LIEJO0ro U
LIEJIOTO IO €r0 YacTH; BIABJATH UX CXOACTBA M pa3in4us *.
MopaenupoBaTh X0J pELIEHHUS 33Ja4ud C MOMOIIBI0 PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTh, pa3dupaTb, OLEHUBATH PA3JIMYHBIE PEIICHUS,
3allUCH pEIIeHHH TEKCTOBBIX 3a7lady NpU HEOOXOTUMOCTH C
HaITPaBJISAOIIEH TOMOIIBIO.

C noMombI0 MeAarora OLEHUBATH IOJTYYEHHBIN PE3YJbTarT,

TOM 4YHCIC C IIOMOIIBIO

OCYLIECTBJIATh  CaMOKOHTPOJb,  IIPOBEpsAsl  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAMTh OIINOKH.
3HAKOMMTBCS € HCTOPHE pa3BUTHS apU(METHKH.

Harusanan MHoroyronpHuku.  UeTbIpEXYroJbHUK,  NPSAMOYTOJIBHUK, | Pacmo3HaBaTh, HM300pamxkaTb C IIOMOLIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pyKd, MOJEIUpOBaTh U3 Oymaru

MHOroyroJbHUKHU TpeyronbHUK. MHOI'OYTOJIbHUKH.

(10 4.) [Tmomaae 1 mepumMeTp MPSAMOYTOJIbHUKA U MHOTOYTOJIbHHUKOB, I[IpuBoaute mpuMepbl 00BEKTOB PEATBHOTO MUpPA, UMEIOIINX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, CIMHWIE! W3Meperus| POPMY — MHOTOYTOJNLHHKA, IpAMOYTOJIbHIKA,  KBAJpaTa,
romazu. [lepuMeTp MHOTOYTOTBHIKA. TPEYTOJIbHUKA, OLIEHUBATh WX JIMHEWHBIE PA3MEPBI.

BbrumcaaTs: nepUMETp TPEYroJIbHUKA, MPSIMOYIOJIbHMKA,

MHOTOYTI'OJIbHUKA; IUIOIIAb MPSIMOYTOJIbHHUKA, KBajJpara (Ipu
HEO0XOIMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JICHCTBUIA).
HN3o00paxarh OCTpPOYTOJIbHBIE, MIPSAMOYTOJIbHBIE "
TYHOYTOJIBHBIE TPEYTOJbHUKH.

Crpoutpb Ha KieryaToil Oymare KBaJapaT U MPSIMOYTOJbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa INPSAMOYTOJIbHUKA, KBaJpaTra IyTEM
SKCIEpUMEHTa, HAOIIOACHUS, H3MEPEHUs, MOJCIUPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJbHUKA.
Pacno3HaBaTp MCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS O




MHOT'OYT'OJIbHUKAX, HPUBOAMTH NPHUMePBbI U KOHTPIIPUMEPHI.
HccnenoBath 3aBUCMMOCTD IUIONIAAN KBaApaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAIPATHOW CETKU ISl TOCTPOECHUS
¢uryp;  pa3duBaTb  NPAMOYTOJIBHUK  Ha  KBaJparThl,
TPEYrOJbHUKH; COCTABJATH (GUIYphl M3 KBaJApaTOB U
NPSMOYTOJIbHUKOB W HAaXOOUTh WX IUIOWIa]b, pa3OMBaTh
¢burypsl Ha OpPSIMOYTOJIBHUKM M KBaJpaThl U HAaXOIUTh HX
wIomaab (Mpyu HEOOXOTUMOCTH € HANPABIISIOLIEH MOMOIIIBIO).
Bbipaxarh BeIMUMHY IUIOIIAAM B Pa3IMYHBIX EAMHMIIAX
U3MEpPEHUS] METPUYECKONW CHCTEMBI MeEp, HCIO0Jb30BaTh
3aBHCMMOCTH MEXJy METPUYECKUMHU €IMHUIAMH H3MEpEHUs
IUIOIAAM TpU HEOOXOAMMOCTH C OINOPOM Ha CIPABOYHYIO
nH(pOpMaIHIO.

3HaKOMHMTBCA C NpUMepaMH TPUMMEHEHUsl IUIOUIAId U
nepuMeTpa B MpakTUYeCKuX cuTyanusx. Pemarb 3agaum u3
peanbHOM JKU3HU, IPU HEOOXOJMMOCTH C OTOpPOIl Ha aIrOpUTM
IpaBuja, 00CyKAaTh Pa3jJM4YHbIe CIIOCO0bI PEIICHNS 3a/1a4.

lecaTuaHbie
npoou
(38 4)

Jecaruunas 3anuch qpobeit. CpaBHEHHE AECATUUHBIX IPOOEH.

JeiicTBus ¢ necATUUHBIMU ApoOsMu. OKpyTiieHne NeCITHUHBIX
Ipobeii.

Pemenne TeKCTOBBIX 3aday, cojaepkamux aApoOu. OcHOBHbIE
3aa4M Ha ApoOu.

IIpeacraBasith AECATHUHYIO ApoOb B BHJE OOBIKHOBEHHOI,
YUTATh M 3aNMCbIBATH, CPAaBHUBATb JIECATUYHBIE JpOOH,
npepjaratb M 00CyKAaTh CHOCOOBI  yIOPSAOYMBAHUS
JECSITUUHBIX APOOEH.

N300paxkarh necsaTUYHBIE JPOOM TOYKAMH Ha KOOPJIMHATHOM
MIPSAMOM.

BbIAABAATH CXOACTBAa M Pa3jM4Ms NPaBWI apuU(PMETHUECKUX
NEUCTBUHM C HATYypPIbHBIMM YHCIAMU W JECATUYHBIMHU
Ipo0siMH, ITOCIIE COBMECTHOTO aHAIIN3A.

BeinmoansaTs apudMeThyecKkue JACUCTBUS C JIECATHUYHBIMU
IpoOsMU; BBINOJIHATH NPUKHIKY H OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumensiTe cBoiicTBa apupMeTHYeCKUX ACUCTBUM s
palMOHAIN3ALMN BBIYUCIICHUM.

IIpuMeHATH NPABUIO OKPYIJIEHHS JECATUYHBIX IPpOOEH, Mpu




HEOOXOIUMOCTH C BU3YAIIbHOM OMOPOii.

IIpoBoauTh wuCC/IEI0BAHUS CBOWCTB JECATUYHBIX JIPOOCH,
ONMMpasCh Ha YHCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUS O JAPOOSX,

NPUBOAMTL  NPUMEPbl W  KOHTPIPUMEPHL, CTPOUTDH
BbICKA3bIBAHUA U OTPUIIAHUS BBICKA3bIBAHMIA.
Pemars nmnpocreiiinrie TEKCTOBBIE 33Jayd, COJCPIKAIINE

IpoOHbIE AaHHBIE, M HAa *HaX0XKJEHHE YacTH IIeJIOr0 U IIeJIoro
0 €T0 YacTH *; BLIAABJIATH UX CXOJACTBA U PA3JIMYHS.
MogaeanpoBaTh X0 pPELICHUs 3aJa4d C IIOMOILBI PUCYHKA,
cxeMbl, Tabmuipl. Pa30upars pasnuyHble pelieHus, 3alucH
peLICHUI TEKCTOBBIX 3a/1ad.

OnepupoBath JpOOHBIMU YHCIAMU B PEAIbHBIX >KU3HEHHBIX

CUTYyaLUsX.
C nomMomb0 mexarora OUEHUBATH ITOJYUYEHHBIM pE3yJIbTar,
OCYLIECTBJATbL  CaMOKOHTpPOJIb,  IIPOBEpsAs  OTBET  Ha

COOTBETCTBHE YCIOBHIO, HAXOAUTH OMIMOKH.
3HAKOMHTBCA C HCTOPHEH pa3BUTHA apU(PMETHKI

Harasgnas
reoMeTpus.
Tesa u purypsi
B IIPOCTPAHCTBE
(9 9)

*MuororpanHuku. M3o0pakeHue MHOrorpaHHukoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamenenunen, Kyo. Pa3séprku kyba u
napasuleenuesaa.
O0BEM KyOa, IPSIMOYTOJIBHOTO TTapajuIeenumena’™.

Pacno3HaBaTh Ha 4epTeikax, PUCYHKAX, B OKpY:KaloleM
MHpe NPsIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOrOrpaHHUKH,
ONUCHIBAThb, HCHOJIB3YSl TEPMHMHOJIOTHIO, OLIEHUBATH
JIMHEMHbBIE Pa3MEpBI.

I[IpuBoauTH MpUMepPBHI 0OOBEKTOB PEATHLHOIO MHUPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, HPSIMOYTOJIBHOTO NapajljieNenuresa,
KybOa.

M300pakaTh Ky0 Ha KiIeT4aToil Oymare.

HUccaenoBarb cBOlicTBa KyOa, IIPSAIMOYTOJIBHOTO
napajuleJienuIea, MHOTOIPAaHHUKOB, UCIOJb3Ysl MOZEIU IIpU
HEO0OXOJUMOCTH C HAMpPaBJISIOUIEH TOMOIIBIO.

PacnosnaBate  pa3BEPTKM  KyOba UM mapaielienunena.
MogaeanpoBaTh Ky0 ¥ mapayienenunea u3 OyMard U Mpounx
MaTepuasoB, Mo oopasily.




Haxoauth u3MepeHUs, BBIYMCASATH IUIONAAb TOBEPXHOCTH,
00BEM Ky0a, MPSMOYTONHHOTO TapalJIe/IeHIIeIa C OMIOPOH Ha
QITOPUTM YYEOHBIX JIEHCTBUI; HCCI€I0BATH 3aBHCUMOCTH
00béMa Ky0a OT ITTMHBI eTo pedpa.

Habawaate M NPOBOAWTH AHAJOTHH MEXIY TOHSATHIMU
TUIOMIAIN U 00BEMA, IEPUMETPA 1 TUTOIIAIA TTIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAHUS O
MHOTOTPAHHUKAX, MPHBOAUTHL NMPUMEPbI W KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

[[loBTOpeHHe
1 00001meHune
(10 4.)

[ToBTOpEHNME OCHOBHBIX MOHATHN M METOJIOB Kypca 5 Kiacca,
0000111eHIEe 3HAHUIA.

Breruncaarno 3HAYCHUS BBIPAKECHU, COJIEpKAITNX
HaTypajbHble 4YHCIa, OOBIKHOBEHHbBIE M JECATUYHBIE ApPOOH,
BBIIIOJIHATH IPEOOpa3oBaHUA 4YMCET IMPU HEOOXOIUMOCTU C
HaIIPaBJIAIOLIEH ITOMOILBIO.

BbiOupaTrs,  cmocod  cpaBHEHUS — YMCE,  BBIYMCIEHUM,
NPpUMeHATH CBOMicTBa apudmeTrHueckux JeWcTBUMl i
palMOHAIN3ALMN BBIYUCIICHUM.

OcymecTBIATh CaMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUHA M
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUM.

Pemiare npocreiiume 3aJa4ydM U3 PEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PELICHUs 3a/1a4 U3
APYTUX y4EOHBIX MPEIMETOB.
Pemiate mpocreiiiuue 3agaymu
CPABHHBATH  CIIOCOOBI  PEILCHUS
panMoHAaJbLHBIN €c10C00.

crnocodamu,
BBIOHpATH

pa3HbIMH
3a/1a4H,

6 kaacc (e menee 170 u)

Haspanmue
pasaeJia (TemMbl)
Kypca (4ucjio
4acoB)

OcHOBHOe coep:KkaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4al0IIMXCS




HarypanbHble
yucaa

(30 9)

Apudmernueckue IefcTBUA c MHOTO3HAYHBIMU
HaTypaJ'H)HI)IMI/I qucJjJiaMu. qI/IC.]'IOBI)Ie BI)Ipa)KeHI/Iﬂ, HOpr}IOK
JEHCTBHI, UCTIONB30BaHNE CKOOOK. OKpyTriieHHe HaTypaabHBIX
yucel.

Jenurenu u KpaTHbIC YMCIa; *HAUOONBINNNA OOLIUI JAETUTENh
Y HauMEHbIIIee 001Iee KpaTHoe *,

PasnoxeHne umcna Ha IpPOCTbIE MHOXUTENH. JlenumocTsb
CyMMBI U IIpOU3BeJIeHUs. [lenenue ¢ 0CTaTKoM.
Pemienne TekCcTOBBIX 3a7ad.

Beimoansars apugMernyeckue JedcTBUS C MHOIO3HAYHBIMU
HaTYpaJIbHBIMU 4YHCJIAaMH, HAXOAMThb 3HAYEHUS] YHCIIOBBIX
BBIpa)KEHUI CO CKOOKaMHU U 6e3 CKOOOK; BHIYUCIATH 3HAYEHHS
BBIpAXKEHUI, CoiepKallluX CTENEHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAuY€HUH YHCIIOBBIX
BBIPAKEHUM, IPUMEHATH NPUEMBbI IPOBEPKH pE3yibTaTa.
Hcnonp30BaTh IpU  BBIYMCICHUSAX NepeMeCTHTEeNbHOe W
coyeTarejlbHOe CBOWCTBAa CJI0KEHHUSI M YMHOKEHWHS,
*pacnpeneauTebHOe CBOHCTBO YMHOKEHHUSI OTHOCHUTEJIBHO
CJIOKEHHS *, CBOMCTBA apU(PMETHYECKUX JAeHCTBHIA.
HccnenoBarh  4yHCIIOBBIE  3aKOHOMEPHOCTH,  NPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh ONpeAeIeHMs JIEIUTEN W KpaTHOIO,
HanOOJBIIETO OOIIEro AEIUTENI W HaWMEHBIIEro OOIero
KpaTHOTO, MPOCTOT0 M COCTABHOI'O YHCEJ; HCIOJb30BaTh 3TH
MOHSITUSA TP PELIeHUH 3a/1a4 (IIpH HEOOXOAUMOCTH C OMIOPOH Ha
QJIITOPUTM TIPaBUIIA).

IIpuMeHSITH ANrOPUTMbI BBIYMCICHUS HAUOOJBIIETO 0OIIEro
JENTUTeNs] M HauMEHbIIEro OOIIEero KpaTHOTO JBYX YHCET,
QJIITOPUTM PaA3JIOKEHUS YHCIIa Ha MPOCThIE MHOXKUTEH.
HccnenoBarh cBoOMcTBa JEIMMOCTH CYMMBI U TPOU3BEICHUS
YHCEJI C ONTOPOM HA BOIIPOCHBIN IUIAH.

IIpuBoauTh, mnNpHMepbI 4YKMCEN C 3aJaHHBIMH CBOWCTBaMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPXKICHHUS O
CBOMCTBAX YHCEJI, ONPOBEPraTb HEBEPHBIC YTBEPXKIEHUS C
MTOMOIUIbIO0 KOHTPIIPUMEPOB.

KoncrpyupoBars  mMaTeMaTH4YeCKHe  NpeAJIOKeHHS]  C
MTOMOMUIBIO CBSA30K «H», KU, «ECIH..., TO...» 110 00pasIy.
Pemath TekcTOBBIE 3a/1a4M, BKIIOYAIOIINE OHITHS I€TUMOCTH,
apudmeTnyeckuM CcrnocoboOM, UCHOIb30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MopenupoBarh XOJ pelIeHHs 3aJayd C MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIUIIBI.

[IpuBonuTh, pa3zbuparh, OLIEHHWBATH PAa3JIMUYHbIE peLIeHus,




3alMCH  pelleHHil TeKCTOBBIX 3aJ]a4 C HaIpaBAoIEn
MOMOILBIO.

Kputndecku oreHHBaTh MOJYYEHHBIH pe3y/abTaT, HAXOAMTh
OIMOKH, OCYHIECTBJSITh CAMOKOHTPOJ/Ib, NPOBepPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasaanas
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(74)

*[Iepnennukynsipuble npsimeie. [lapaniensHeie npsmbie *.

PaccrosiHue Mexnay OByMs TOYKaMH, OT TOYKH A0 TNPSMOH,
JUIMHA ITyTHU Ha KBAJPaTHOM CETKe.
*[IpumMepbl NPsAMBIX B IPOCTPAHCTBE *.

Pacno3HaBare Ha ueprekax, PUCYHKax CIy4al B3aWMHOIO
PaCIIOJIOKEHUS ABYX IPSAMBIX.

HN300paxarb ¢ NOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB
KjIeryatoil Oymare [JBe Iepecekarolyecs MpsMble, JBeE
MapaJuleIbHbIE TPSIMBbIEC, CTPOUTH NPSIMYIO, IEPIECHIAUKYIIPHYIO
JIAaHHOM.

IIpuBoauTH NpuMepbl MapaJuIeIbHOCTH "
NEPIEHANKYJISIPHOCTHU IIPSIMBIX B IIPOCTPAHCTBE.

PacnozHaBaThb B MHOIOYIOJBHUKAX NEPHEHAMKYJIAPHBIE H
napajulejpHple  CTOpoHbl. HM300pazkaTh MHOIOYTOJIBHMKHM C
napajuieIbHbIMU, IEPIEHIUKYIIPHBIMA CTOPOHAMH I10 00pas3iLy.
HaxoauTh paccTosHME MEXIy IBYMs TOYKAMH, OT TOYKHU 10
IpsIMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKE, B TOM YHCIE
UCTIOJB3Ys U(PPOBBIE PECYPCHI.

JApoou
(32 y)

OObIKHOBEHHas1  apo0Ob, OCHOBHOE  CBOWCTBO  JpoOH,
cokparenue apooeit. CpaBHEHUE U YIOPSAIOYUBAHUE IPOOCH.
JlecsaTruHbIe IPOOM M METPHUYECKast CUCTEMaA Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JIECATUYHBIME JIPOOSMHU.

OtHomenue. [leaeHue B JaHHOM OTHOIICHUH. *Macmral *,
IIPOTIOPITHSI.

[Tonsitue mporeHta. BerymcieHue mpoleHTa OT BEIUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Perenue TeKCTOBBIX 3aa4, COAEPIKAIINX IPOOU U MPOLIEHTHI.
ITpaktuyeckas pabora «OTHOLIEHNUE AJTUHBI OKPYKHOCTH K €€
TUAMETPY».

CpaBHUBATHL W YNOPSIAOUMBATH JpOOH, BHIOMPATH CHOCOD
CpaBHEHUs IpoOei.

IIpeacraBiasite AecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIB30BAThH
JKBUBAJICHTHbIE MNpeICTABJIeHUs] APOOHBIX 4YHMCENd MpH UX
CPaBHEHMH, TIpU BBIUHUCICHMUSX (MpU HEOOXOAMMOCTH C
HampasJISIONIEH TOMOLIBIO).

Hcnonb3oBaTrh JecsaTHUHBIE ApoOM TpU IpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MED.

BoinosnaTs apudpmernyeckne aelcTBUSI ¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

Burunciaarno 3HAYCHUS BBIPAYKCHHIA, COZIEpKALINX
OOBIKHOBEHHbIE M JECATUYHBIE  JpoOM,  BBINOJHATH




npeoOpa3oBaHusi pobei, BBIOMPATh €NOCO0, NPUMEHATH
cBoiicTBa apupMETHUYECKUX JEUCTBHM JUIsI palliOHAINA3AIIN
BBIUHCIICHU.

CocTaBJISITh OTHOIICHUS] U IPOMOPLUUH, HAXOAMTb OTHOIICHHE
BEJIMYUH, JETTUTh BEJIMUUHY B IAHHOM OTHOILIEHHH.

HaxoauTh 3KCNePUMEHTAJIBHBIM NYTEéM OTHOIIECHUE [JTMHBI
OKpY)XKHOCTH K €& gauameTpy (mpu HEOOXOAMMOCTH ¢
HaIpaBJISIONMIEH TOMOIIIBIO).

Haxoauth Mmacmitad 1uiaHa, KapThl U BBIYHCISATH PACCTOSHUS,
UCIOJIB3YS MacIiTad ¢ OMOpPOH Ha AITOPUTM Y4eOHBIX AEHCTBUM.
OO0BACHATB, YTO TaKOE MPOLEHT, YINOTPeOIsITh 000OPOTHI pedH
CO CIIOBOM «IpPOLEHT». BbIpamarb mNpoLeHTH B ApoOsSX U
IpoOu B MPOLIEHTaX, OTHOIICHUE JBYX BEJIMYWH B MPOICHTAX.
BbIuMCJISITH IPOLIEHT OT YKCIIa U YHUCIIO 110 €T0 MPOIEHTY.
OxkpyrasaTh ApoOM W TPOIEHTHI, HAXOIUTh MPUOIKEHUS
qycesl NP HEOOXOJUMOCTH C HCIIOJIb30BAHUEM BU3YalIbHOM
OTIOPBI.

Pemiats 3agauM Ha YacTH, MPOLEHTHI, NPONOPIHUH, Ha
HaX0XJIeHHE Apoou (TIPOIEHTa) OT BETUYHUHBI i BETUYHUHEI TI0 €€
npobu (mporieHTy), apoOu (TpoIeHTa), KOTOPBIM COCTaBIsET
onlHa BeiauuumHa or gpyrod. IlpuBoamTh, pa3dupars,
OLIeHUBATH PA3JIMYHbIC PEIICHUs, 3allUCU PEIIEHUN TEKCTOBBIX
3aj1a4 Ipu HEOOXOJUMOCTH € HAINPaBIISIOUIEH MOMOIIBIO.
HN3Bnekaty wuHpoOpMaNMI0O U3 TaONMWI ©W  JUArPaMM,
HMHTEPIPETUPOBATH TaOIUYHBIE JTaHHBIE, OnpeensaTh
HauOoJbIlIee U HAMMEHbIIEe U3 MPECTaBIEHHBIX JaHHBIX.

Harasanas
reoMeTpusi.
CummMmerpus
(69)

*QOceBast cummertpus. LlenTpanbHas cumMMmeTpusl.

[TocTpoerrne cUMMETPUYHBIX QUTYD.
CummeTpust B IpoCTpaHCTBE™ .

Pacno3HaBaTh Ha yepTexkax M M300paKeHHUIX, H300paKaTh OT
PYKH, CTPOUTH C MOMOIIBI0 MHCTPYMEHTOB (uUrypy (0oTpesox,
JIOMaHYyl0, TpPEYrOJIbHUK, IpPSIMOYIOJbHHUK, OKPY>KHOCTb),
CUMMETPUYHYIO JAaHHOW OTHOCUTEJIBHO MNPSAMOW, TOYKH C
HaIIPaBJIAIOLLEH [TOMOILBIO.

Haxoauts npuMepbl CUMMETPHUM B OKPYIKAOILIEM MUpE.
MopeaupoBath u3 Oymaru JBe (UIypbl, CHUMMETPUYHBIE




OTHOCUTEJIBHO TMpPSMOH; KOHCTPYHPOBATHL T'€OMETPUUYECKHUE
KOH(UTypamuu, UCroib3ysi CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TOMOIIBIO HHU(POBBIX PECypcoOB C OMOPOM HA aAITOPUTM
Y4EOHBIX ICUCTBHIA.

Boipakenus
¢ OykBamMu
(6 1)

[Tpumenenne OyKB AJIsl 3alIMCH MATEMATUYECKUX BBIPAKECHUN U
npeUIoKeHUH. *ByKBeHHbIC  BBIPQKCHUS W YHCIIOBBIC
IMOJICTAHOBKH *.

bykBeHHbIC paBEHCTBA, HAXOXKIEHHE HEU3BECTHOT'O
KOMITIOHEHTa. DOpPMYIIBI.

Hcnonb3oBaTh OYKBBI 17151 0003HAYCHHs YHCEN, MPH 3allUCU
MaTeMaTUYeCKUX  yTBEPKICHUW, COCTABJISATh  OyKBEHHBIC
BBIPAXEHUS 110 YCIOBHIO 33/1a4U.

HccaenoBartb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIIONIb30BaTh OYKBBI AJIs UX 3AIHCH.

BoruucasaTs 4ucioBoe 3HadeHUE OYKBEHHOTO BBIPAXKEHUS TPH
3aJJaHHBIX 3HAYCHUAX OYKB C OMOPOW Ha aNTrOpPUTM Y4eOHBIX
JICHCTBHIA.

3anucbIiBaThH ¢opmy.ibi: nepumeTpa u IJIOILIA I
MPSIMOYTOJIbHUKA, KBajpara;, JUIMHBI OKPYKHOCTH, TUIOIIAIN
KpyTa; BbINOJIHSATH BHIYMCJIEHHUS 110 3TUM (HOpMYyIIaM.
CocTaBisiTh (POPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE; LI€HA, KOJIUYECTBO,
CTOMMOCTD;, TMPOU3BOJIUTEIBHOCTh, BpeMsi, O0BEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM (QopMyTiam.

HaxonuTh  HEW3BECTHBIH  KOMIIOHEHT  apu(pMETHYECKOTO
JICVCTBUS.

Harasanan
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXyroapHUK, IIPUMEPBI YETBIPEXYTOJIBHUKOB.
[IpsMoyronbHUK, KBajgpar: CBOMCTBA  CTOPOH,  YIJIOB,
OUaroHaJIen.

HSMepeHI/IC YTJIOB. Bunagsr TPEYTrOJIbHUKOB.

[Tlepumerp mHOrOyrompHuKa. [lnmomans ¢urypel. Dopmysst
nepuMeTpa W IUIOW@AAM NpAMOyroibHuKa. [IpubnmxénHoe
U3MEepeHHe IIomaan Guryp.

*[Ipaktraeckas padota «ILmomanp kpyray *.

HN300paxxaTth Ha HEIWHOBAHHONW W KJIeT4yaTOM Oymare ¢
HCIIOJIb30BaHUEM YePTEKHBIX WHCTPYMEHTOB
YeThIPEXYTObHUKH c 3aJlaHHBIMU CBOICTBaMH: c
napajuieNIbHBIMU, MEPIECHANKYISIPHBIMU, PAaBHBIMU CTOPOHAMH,
OpsIMBIMUA ~ yIJIAMH W JIp., PaBHOOEAPEHHBIH TPEYroJbHHUK.
IIpennarars u 00cyK1aTh €NOCOOBI, AITOPUTMBbI [IOCTPOSHHUS.
HccnenoBarb, UCHONB3YyS  OKCIEPUMEHT,  HaONIOJICHUE,
MOJIETUPOBAaHUE, CBOMCTBA  IpPSMOYIOJbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOIl Ha BONPOCHBIN TUIAH.

O00CHOBBIBATb, ONIPOBEPraTh C MOMOLILI0 KOHTPIPUMEDPOB
YTBEPKICHUSI O TMPSMOYTOJbHUKE, KBaJpaTe, Paclo3HABATh




BEPHBIC U HEBEPHBIC YTBEPKICHHUS.

H3mepsATh U CTPOUTH C MTOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM
YHUCJIE B MHOT'OYTI'OJIBHUKE, CPAaBHUBATH YTIIbl; PACIO3HABATH
OCTpBbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.

PacnosnaBars, n3o0paxxarthb OCTPOYTOJIbHBIN,
MIPSAIMOYTOJIBHBIN, TYIOYTOJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHMI  TPEYroJbHUKH (IIpU  HEOOXOAUMOCTH C
MCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

Beruucaars [IEpUMETP MHOI'OYT'OJIbHUKA, IJI0IIAb
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKH, Ha paBHbIE
¢burypsl, HUCHONb30BaTh METPUUYECKHE EIUHMLI HM3MEPEHHUs
JUTHHBI 1 TUIOMIAU C OTIOPOH Ha aJTOPUTM YUEOHBIX JEHCTBUM.
Hcnonb3oBaTte NpudInKEHHOE H3MEpPeHue JJIMH U IUIoIaaei
Ha KJeTdaroi Oymare, NpUOMMKEHHOE W3MEPEHUE [IITUHBI
OKPY’KHOCTH, IUIOLIAJH KpyTa.

IHonoxkurenbHsplie u |Llenpie  yucna. *Monynp  ymca, reomerpuyeckas | [IpyBoauTs, NpUMEpPBI HCIOIB30BAHMS B PEATBHOM KU3HH
OTpHIATeIbHbIE UHTEpHpeTanus Moayssl. YnucinoBble IPOMEXKYTKHU *. II0JIO’KUTENBHBIX U OTPULATEIBHBIX YHCEI.
yHciaa TMONOKHTENMbHEIE M OTpHIATENbHbIE uucima. CpaBHeHHe N3o0paxarhb 1enbie yuca, NONIOKUTENIBHBIE M OTPULATENLHbIE
(40 4) TIOJIOKUTENBHBIX M OTPULATENBHBIX yucel. Apudpmerndeckue | M@  TOUKaMU  Ha  HHUCJIOBOM  HpPAMOM, — HCHOJB30BATH
JEHCTBYS C MOJIOKUTEILHBIMU ¥ OTPHIATEIbHBIME YnciaMy. | ACTOBYIO MPAMYO JUTS CPABHEHHA TUCCIL.
PelleHre TeKCTOBBIX 3a/1a4. IIpumeHsiTe NpaBWJIa CpPaBHEHUS, YNOPSAOYMBATH LEJbIE
qucia; *HaxXoAuTh MOJYJIb yncia ™
®opMyJIMPOBATh NPABUJIA BEIYUCIICHUS C TIOJIOKUTEIBHBIMU U
OTPULATENIbHBIMA YWCIAMH, HAXOAMTb 3HAYEHHSl YHCIIOBBIX
BBIPAKEHU, COJIEpIKaIINX JEUCTBUS
C TMOJOXUTEIbHBIMM U OTPULATENbHBIMM YHUCIAMU IpH
HEO0XOIMMOCTH C OIOPOil Ha aJITOPUTM MpaBUIIA.
IlpuMeHATL CBOMCTBA CIOXKEHHMS W YMHOXEHUSA A
npeoOpa3oBaHusl CyMM U IPOU3BEACHUH.
IIpencrasiienune [IpsimoyronbHass  cucreMa  KOOpAMHAT HAa  IUIOCKOCTH. | O0BSICHATH M WLIIOCTPHPOBATH MOHSTHE IPSIMOYTOJBHOU
AAHHBIX KoopauHatsl TOUKM Ha MJI0CKOCTH, adciucca U opJIMHaTa. CUCTEMBl  KOOpPAMHAaT  Ha  IUIOCKOCTH,  HCHOJIb30BaTh
(69) CronGuaThie 1 KPyroBbIE JUATPAMMBL. TEPMUHOJIOTHIO; CTPOUTh HA KOOPJIUHATHOM MJIOCKOCTH TOYKU U




[Tpaktuueckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3aj1ad,  coAepXkalluX  JaHHBIE,
IpeJICTaBJICHHbIE B TaONIMIIAX U HA JUarpaMmax.

(I)I/Il“ypbl 10 3aaHHBIM KOOpJAWHATaM, HAXOAUTb KOOPAHMHATBI
TOYCK.

Yurarb cTosiouaThie u KpyTOBbIE JUarpaMMBl;
HHTEePIpPeTHPOBATH JTAaHHBIC; CTPOHUTH cTojOuaThIe
JUarpaMMsl.

Hcnonb3oBath nHGoOpManmio, MpeacTaBicHHYI0 B Tabaumax,
Ha JuarpamMmax Ui pELIeHHs TEKCTOBBIX 3ajJad U 3a7ad u3
peabHOM KU3HH.

Harasanas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
99

*[IpssMOyTOIbHBIN Mapaienenunesa, Kyo, npusMa, nupamua,
KOHyC, [MiauHAp, 1map u  cdepa.  H3o0paxenue
MIPOCTPAHCTBEHHBIX ¢buryp. [Ipumepsr pa3BEPTOK
MHOTI'OI'paHHUKOB, IWIMHAPA U KOHYCA.

[TpakTrueckas pabota «Co3manue MoeaeH
IIPOCTPAHCTBEHHBIX (QUTYDPY.

[Tonsitue o00bEMa; eauHUBI u3MepeHHs 00BEMa. OO0BEM
MPSIMOYTOJIBHOTO TIapaJuIesienuieia, Kyoa, hopMyiibl 00béma *,

PacnosHaBaTh Ha  uepTeXax, PpUCYHKaX, ONHCHIBATH
nUpaMuIy, MPU3MY, [HJIHHIP, KOHYC, Map, H300paaTh UX OT
PYKH, MOEJHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU U JP.
¢ Hanpasistoueil nomoipso. IlpuBoguTh NpuMepbl 00BEKTOB
OKpY’KaloIIero MUpa, UMEIOIINX (OPMbI Ha3BAHHBIX TEJ.
Hcnonb3oBaTh TePMHMHOJIOTMIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBAaHUE, BHICOTA, PAJINYC U TUaMEeTp, pa3BEPTKA.

H3yuarb, ucnonp3ys SKCIEPUMEHT, HAOIIOACHHUE, U3MEpPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJE€ KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA M PA3JIMYHA:
MEXy TUPaMHUION M MPU3MOI; MEXIY LMIMHIPOM, KOHYCOM H
LIapOM.

Pacno3snaBath pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
MUPaMUJIbl, KOHYCa, IIWINHAPA; KOHCTPYMPOBATh JaHHbIE Tela
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAOLICH
MTOMOLUIBIO.

Co3gaBaThb MoOJeIM NPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OIOPOH Ha aJrOpUTM y4eOHBIX
JNEUCTBUM.

HN3mepsaTs, Ha Moaeasix: UIMHBI pEGEpP MHOIOIPAHHUKOB,
JMaMeTp 11apa.

Bbriuncaars mno  ¢gopmyiaam: 00bEM  IPSIMOYTOJILHOTO
napajjenenunesa, Kyoa; HCIOJb30BaTh €AMHUIBI H3MEpPEHHS
00béMa; BBIYHCJAATHL OOBEMBI TEJ, COCTABICHHBIX M3 KyOOB,
napajiesienuIe[0B; pemaTh 3aa4i C pealbHbIMU JIaHHBIMU C




OIOPOI Ha CIIPaBOYHYIO MH(DOPMAILHIO.

IHoBTOpEHMUE,
00001IEHME,
cucTeMaTH3auus
(20 v)

[ToBTOpEeHHE OCHOBHBIX TIOHSATHH M METOJIOB KYpCcoB 5 u 6
KJIaccoB, 0000IIEHNE U CUCTEMATH3AIMs 3HAHUMH.

BeruucasTe 3HA4YCHUS BBIPAKECHH, coepKaIux
HaTypallbHBIC, LEJIbIE, IIOJOKUTEIbHbIE W OTPHULATEIIbHbIC
4uciia, OOBIKHOBEHHbIE M JECSITUYHBbIE JpOOHU, BBINOJHATH
npeoOpa3oBaHusl YMCEd U BBIPAXKEHUH MpPHU HEOOXOJUMOCTH C
HaIIPaBJISAOIIEH TOMOIIBIO.

BbiOnpars  cmocod  CpaBHEHMs ~— YHMCEN,  BBIUYUCIICHHH,
NPUMEHATh CBOMCTBA apudMeTHdyecKuX JeHCTBUM IS
palMOHAIN3ALUY BBIYUCIICHUMN.

Pemiate mnpocreifiume 3aauyM U3 peaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA U PELIeHUs 3a7a4d U3
JOPYTUX MPEIMETOB.

Pemats npocreiimue 3a1a4u pa3sHbIMHU CIIOCO0aMu.
OcyumiecTBJIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBHA U
CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHUMN.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 I'OJAM OBYYEHMUA)

7 kaacc (He meHee 102 u)

Ha3Banue
pasaeJia (TemMbl)
Kypca (4uciio

OcHOBHOe coiep:KkaHue

OcHOBHBIE BU/IbI 1€SITE€JILHOCTH 00y4al0IIMXCS

4acoB)
Yucna u [TonsiTve panoOHANBHOTO YHCTIA. CucreMaTH3UpPOBAThH " odoramarsb 3HAHUS 00
BBLIYHCJICHUA. Apudmernueckne AEHCTBHS C pPAalMOHATIBHBIMH YHUCIAMH. | OOBIKHOBEHHBIX U JIECSITUIHBIX APOOSX.
PanmonanbHble CpaBHeHMe, yHopsA0YHBaHHE PAIlIOHATBHBIX YHCEIL. CpaBHUBATBH M YNOPSIA0YUBATH JAPOOHU, IPeoOPa30BHIBas MPHU
qucJia CrerneHb ¢ HaTypaJIbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCATHYHBIE JApoOM B  OOBIKHOBEHHBIC,

(25 )

Pemenne ocHOBHBIX 3a7ad Ha I[pO6I/I, MMPOLCHTHI U3 pCaHBHOﬁ

MIPaKTHKH.
IIpu3Haku  IEIUMOCTH,  PA3JIOKEHUs

MHOXHUTCIN

OOBIKHOBEHHbIE B JIECSTUYHbBIC, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOb.
IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI




HaTypaJbHbIX YHCEIL.
Peanbanie 3aBUCUMOCTH.
MPONOPLIMOHATIBHOCTH.

[Ipsmas

n

obpatHas

BbIYHMCJIEHUS 3HAYeHHIl JPOOHBIX BBIPAKEHUH, COAepKAIIUX
O6BIKHOBCHHI)IC 58 JCCATUYHBIC }113061/1: 3aMCHATH HpI/I
HEOOXOJUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECTUYHOM, MPUBOANTH BBhIpakeHUE K Qopme,
HaumbOonee ymoOHON AN BBIYMCIEHUH, TPEOOpPa3OBHIBATH
HpO6HBIe BBIpa)KeHI/Iﬂ Ha YMHO)KeHI/Ie " JCJIICHUC OCCATHUYHBIX
npobeii K JeHCTBHUSIM ¢ HENBIMU YUCIaMu (TIpU HEOOXOAMMOCTH
C HAIPABJISIIONIEH TTOMOIIIBIO).

IIpuBoauTHL 4YMCIOBBbIe W OYKBEHHbIe NMPUMeEPBI CTEICHU C
HaTypaJ'IBHI)IM II0Kas3aTeJieM, O6”[)${CH$I$I 3HAUCHHUA OCHOBAHUA
CTENEHN M ITOKa3aTeld CTEIEHM, HaXOIUTh 3HAUEHMS CTEIeHEH

Buaa a’ (a — moboe paluoHAIBHOE YHCIIO, 7 — HATypalbHOE

YHCII0) C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[lonuMate cMbICa 3amMcH OOJBIIMX 4YHCeT € MOMOUILIO

AeCATHYHBIX poleil u creneneii yncaa 10, npuMeHITh UX B

peajJibHbIX CUTYalHAX.

IIpuMeHATH NPU3HAKK JCIMMOCTH, PA3JI0KEHNUS HA MHOXKHUTEN
HaTypaJIbHBIX YKCET.

Pemars, nmpocreiilume 3agauyM  Ha  YacTH, IPOLICHTBHI,
MIPOTOPIIMH, Ha HAXOXKJEHUE IPpOoOH (IIPOIEHTA) OT BEIMYUHBI U
BEIIMYMHBI 10 €€ apoOu (mporeHTy), ApoOu (IPOICHTA),
KOTOPBIN COCTaBJISIET OJHA BeNWdnHA OT apyroil. IlpuBoaurs,
pa3oupaThb, OLEHUBATH PA3JIUYHbBIC PEUICHUS, 3alIUCH PEILIECHUN
TEKCTOBBIX 3aJ1ay.

PacnozHaBatb M O0BACHATBH, ONHUPASACH HA OIpPEACIICHUS,
IpsIMO  TIPOTIOPIIMOHATBHBIE W OOpaTHO MPOMOPIHOHAIBHEIE
3aBUCUMOCTH MEX]ly BEJIMYWHAMU; NPUBOJAUTH MPUMEPbI ITUX
3aBUCHUMOCTEMl W3 pEaNpHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX
MIPEAMETOB.

Pemate mpocreiiiiiie MpaKTHKO-OPMEHTHPOBAHHbIE 3a4a4H

Ha  JApoOW, TNPOUEHTHI, TNPAMYH H o0paTHy10

NPONOPUMOHATBHOCTH, MPONOPIHH.




Auredpanuyeckue
BbIpaKeHHUs

(27 v)

bykBeHHBIE  BBIpAKECHUS. [TepemenHsle. Honyctumele
3HA4YEHUs MepEeMEHHBIX. DOPMYJIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHH, PACKPBITHE CKOOOK
Y TIPUBEJICHUE TTOT00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIEM.
MHOTOYIEeHEI. Crnoxenue, BBIYUTAHUE, YMHOKEHHE
MHOTOWICHOB.  DOpMyJIbl  COKPAIIEHHOTO  YMHOXKEHUS.
PazoxeHre MHOTOWIECHOB Ha MHOKHTEIH.

Osaagern Ha 0azoBoM YPOBHE anreOpandecKkoi
TEPMUHOJIOTUEN M CHMBOJIMKOW, NPHUMEHATH €€ B IIpolecce
OCBOCHHUS y4yeOHOro MaTepHaa.

Haxoauth 3HayeHHs] OyKBEHHBIX BBIPRXXCHUH IMpPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBIIIOJIHATH BEIYUCICHHS 110 (hopMyiam.
BbInoaHATHL peoOpa3oBaHus 1I€JI0T0 BbIPAXKEHHUSI B MHOTOUJIEH
NPUBEJICHUEM MOJO0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.
BbINOJHATL yMHOXXKEHHE OJIHOYJIEHAa Ha MHOTOWIEH U
MHOTOWJIEHa Ha MHOTOYJICH, NMPUMEHSITh (HOpMyIbl KBajpaTa
CYMMBl M KBajpaTa pa3HOCTH C OIOpPOM Ha CIPaBOYHYIO
MH(OPMAILIHUIO.

OcywmecTBIATh Pa3ioXKeHHE MHOTOWIEHOB Ha MHOXHUTEIN
MyTEM BBIHECEHUS 3a CKOOKM OOIEro MHOXKUTENs, IPUMEHEHHS
GopMyaBl  pPasHOCTH  KBaApaToB, (OPMyJ  COKpaIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIIpaBOYHYIO HH(POPMALIUIO.
IIpumensiTe mpeoOpa3oBaHWEe MHOTOUWIEHOB I pPELIEHUS
pa3IMuYHBIX 33Jad M3 MaTEMaTUKH, CMEXHBIX MPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMHTBCS € HCTOPHEH pa3BUTHS MATEMATUKU.

YpaBHeHnust
U HEPaBEeHCTBA
(20 v)

VYpaBHeHue, IpaBuia npeobpazoBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHUM.

JIvHeiHOe ypaBHEHHUE C OJTHOM MTEPEMEHHOMN

[IEPEMEHHOM, PELIEHNE JIMHENHBIX YpaBHEHUM. Pemenue 3amau
C IOMOIIBIO YPAaBHEHUI.

*JluHeiHOe ypaBHEHUE C IByMS IEPEMEHHBIMU U €ro rpaduk *.
Cucrema ByX JIMHEWHBIX YpPaBHEHUU C JABYMs MIEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHH CHOCOOOM TIOJCTAHOBKH H
CII0COOOM CJI0>KEHHS.

Pemiars uHEHOE ypaBHEHHME C OJHOM MEPEMEHHOMH,
NpUMEHsAsA NPaBWJA Iepexofa OT HMCXOJHOIO YPaBHEHMS K
paBHOCWIbBHOMY €My Ooznee mpocroro Bujaa. IlpoBepsiTh,
SBJIAECTCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUSL.

IMoxOupars mpuMepbl AP YHKCEI, SBIAIONIUXCS PEIICHUEM
JIMHEMHOIO ypaBHEHUS C IBYMs [IEPEMEHHBIMM.

CrTpouth B KOOPJMHATHOM IJIOCKOCTU TpauK JIMHEHHOTO
YpaBHEHUS C ABYMs IEpEMEHHbIMHU (IpU HEOOXOIUMOCTH C
HCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YSACH TpaduKoM,
NPUBOAUTH NPUMeEPbI PELICHNS YPABHEHHUS.

HaxoauTh pelieHue CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHM C
IBYMsI TEPEMEHHbIMM C OMNOpPOH Ha aJIropuT™M Yy4eOHBIX
NEUCTBUN.

CocTaBisTh U pemiaTh ypaBHEHUE WIN CUCTEMY YPaBHEHUH 110




YCIOBHIO 3aJlaud, MHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJladyd TOJYyYEHHBI pe3yJabTaT C OMOpOM Ha
BOIIPOCHBIH IJIaH.

Koopannatsl
u rpadukm.
DOyHKIUA
(24 9)

Koopnnaara Toukum Ha mnpsAMon. YuWcCIoBbIE NPOMEXKYTKH.
Paccrosinue Mexy AByMsl TOUKaMHU KOOPAWHATHOM NMpsiMOi
[IpssMoyTonbHast cuCcTeMa KOOPAMHAT Ha TUIOCKOCTH. [IprmMepst
rpaduKoB, 3agaHHBIX ¢opmyinamu. Urtenue rpadukoB
peanbHbIX 3aBUCUMOCTE.

[Tonsitne Qynkuuu. I'padux Qynkuun. CpoiicTBa (yHKUIMH.
Jluneitnas  ¢yukuus. Iloctpoenume rpaduxa sHHENHHOM
¢yukuuu. I'paduk pynkuun y =kx +b.

HN3o00paxaTh Ha KOOpPJIMHATHOM IpsAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATaM, Jy4YHd, OTPE3KH,
MHTEPBAJIbL; 3aIMChIBATh UX Ha aJireOpanuecKkoM SI3bIKE.
OtrMeyaTh B KOOPAMHATHOH INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATAaM; CTPOUTh IpaUKU HECIIOKHBIX 3aBUCHUMOCTEH,
3aJ]aHHBIX (OpMyJIaMH, B TOM YHCJIE C MOMOIIBIO IM(PPOBHIX
JabopaTOpPHUH.

IIpumensiTh, M3y4aTh NPEHMYLIIECTBA, HMHTEPHPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHaIN3a pa3HOO0Opa3HOU
KU3HEHHOW MH(pOpMaLuu.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATUE (QYHKIUH, OBJIAJECBATh
(YHKIMOHATIBHON TEPMUHOJIOTHEH.

Pacno3naBarp nuHeliHy0 QyHKIUIO y = kx + b, ONUCHIBATH
e€ CBOIMCTBA B 3aBUCHUMOCTH OT 3HauY€HUH KO3((UIIMEHTOB k U b
(1pu HEOOXOAMMOCTH C OIIOPOM HA AITOPUTM MPABUIIA).
Crpontsb rpaduku nuHeHol GpyHKIMU, QYHKUUU y = kx + b
HUcnonb3oBats nudpoBbie pecypcbl Uil OCTPOSHUS
rpaduKoB (PyHKIMI U U3yYEHUS UX CBOMCTB.

[IpuBOIUTE TpPUMEPH! JIMHEMHBIX 3aBUCUMOCTEM B PpEaJbHBIX
Ipoueccax U sIBJICHUSX.

IToBTOpEeHme
H 000011IeHHe
(6 9)

[ToBTOpEeHHE OCHOBHBIX TMOHATHI M METOJOB Kypca 7 Kiacca,
000011IeHE 3HAHUH.

BbiOupars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUS  YUCEl,
BBIYUCIICHU, npeoOpa3oBaHUil  BBIPAXKEHUM,  PELICHUS
ypaBHEHHH IPU HEOOXOIMMOCTH C HAPaBIISIONIEH TOMOIIBIO.
OcyumiecTBIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONPOBEPKY pe3ysibTaTa BBIYMCICHUH, IpeoOpa3oBaHUM,
IIOCTPOEHUM.

Pemars, mnpocreilluMe 3agauyM U3 pealbHOM  JKU3HHU,
NPUMEHATh MaTeMaTH4eCcKHe 3HAHUS /IS PELIeHUs 3aja4d U3
IOPYTHUX TPEIMETOB.




Pemiars mnpocreiiinne TeKCTOBbIe 3a4a4d, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.

8 kuiacc (ue menee 102 u)

Ha3zBanue
pa3nena (TemMbl)
Kypca (4ucio

OcHoBHOe coaep:kaHue

OcHOBHBIE BU/bI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucaa n KBangpaTubrit KOpPEHb u3 qyuca. *[TonsTue 00 | DopMy/IMpOBaTh ONpeejieHUe KBaJIPAaTHOTO KOPHS M3 YHCIA,
BbIYMCJICHUS. UppalMoOHAIbHOM  yHcie.  JlecaTuuyHble  MPUOJIMKEHUS | apUPMETHIECKOTO KBAJPAaTHOTO KOPHS MpPHU HEOOXOAMMOCTH C
KBaapatnbie HppalOHaJIbHBIX YUCET. BU3yaJIbHOW OMOPOI.
KOPHH JeiictButenbHble uncia. CpaBHeHHE JeicTBUTENbHBIX uncen *. | [IpuMeHATh omepanuio M3BJICYEHUS KBAaJPAaTHOTO KOPHS U3
(15 9) ApubmMeTnueckuii KBaJJpaTHBI KOPEHb. YHUCIIa, MCIOJIL3YSl TIPU HEOOXOAMMOCTH KAJAbKYJIATOP.

VpaBHenue Buma x° = a.

CaoiicTBa apupMETHIECKUX KBaJIPAaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKCHHIA,
KBaJ[paTHbIC KOPHH.

COZIepIKaIIX

OueHnBaTh KBaJpaTHbHIE KOPHU LEJIBIMH  YHUCIAMUH H
JEeCATUYHBIMU APOOSMHU.

CpaBHMBATL W  YNOPSAJ0YUBATh  palOHAJIbHBIE |
UppalMOHAIIbHBIE YUCIIA, 3aIIMCAHHBIE C MOMOILBIO KBAaPaTHBIX
KOpHEH npu HeoOXOAMMOCTH C HAIPABIIAIOMIEH TTOMOIIBIO.

MccnenoBaTh ypaBHEHHE X2 = g, HAXOAWTh TOYHBIC W

npuOIKEHHBIE KOpHU TIpH a > 0.

HccaenoBars CBOMCTBA KBAJpPaTHBIX KOpPHEH, MPOBOIS
YHCIIOBBIE HKCIIEPUMEHTHI C HCIOJb30BAHUEM KaJIbKYJISATOpa
(komTIBIOTEPA).

IIpumensiTh cBolicTBA apu(pMeTHUYECKMX KOPHeHd IJIs
npeodpa3oBaHus BbIPAKEHUI.

BpInoaHATL mnpocTeiue MNPeodPAa30BAHUS  BBIPAKCHUH,
COACPpIKAIINX KBAJAPATHBIC KOPHH. Bblpa)KaTB NEPEMCHHBIC U3
reOMeTpUYECKUX U Ppu3ndeckux GopMyI Ipyu HEOOXOAUMOCTH C
OIIOpOi Ha MPABUIIO.

BoiuncasTs 3HaYeHHMsl BBIPRXXCHUMN, CONIEPKAIINX KBaJpaTHbBIE




KOpHHU, UCTTIOJIB3YS ITPU HGO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBaTh B X0O€ pC€lcCHUA 3aaa4  SJICMCHTApPHBIC
MNpEACTaBJIICHUA, CBA3AHHBIC C HpI/I6HI/I)KéHHLIMI/I 3HaAa4YCHUAMU
BCJIMYHH.

3HAKOMUTHCH C I/ICTOpI/Ieﬁ Pa3BUTUA MATCMATHUKH.

Yuciaa n
BBIYHCJICHHUS.
Crenenn

C IeJIbIM
nokasarejieM
(79)

Crenienb ¢ nenbiM nokazarenaem. CTaHgapTHas 3alyich YucIa.
Pasmepsl 00BEKTOB OKpy:karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMHYECKHX 00BEKTOB), JNIUTEIHLHOCTH MPOIIECCOB
B OKPY>KaIOIIEM MUDE.

CBoICTBA CTCIICHU C IICJIBIM ITOKa3aTeIeM.

®opMyJIMpPOBAaTH ONpeaeeHHe CTEIIEHHU C IIeJIbIM IT0Ka3aTeIeM
(mpu HE0OXOAMMOCTH O BU3YaJIbHOM OIOpE).

IIpencraBaste 3amnuch OOJBIIMX W MajblX 4YHCEl B
crangaptHoM Buzae. CpaBHMBaTh 4ucla U BEJIWYMHBI,
3aMyCaHHbIe C UCTIOIb30BaHUEM cTerneHu 10.

Hcnonb3oBaTe 3amMch uucel B CTAaHAAPTHOM BUAE IS
BBIPAKEHUSI Pa3MEpOB OOBEKTOB, JIUTEIBLHOCTU IPOLIECCOB B
OKpY’KaIOILlEM MUDE.

®opMyIMpOBaTh, 3aMCHIBATH B CHMBOJIUYECKOil (hopme u
WLIIOCTPHPOBATh NPHMEPAMH CBOMCTBA CTENEHU C ILEJIBIM
nmokazatesieM (MpU  HEOOXOAUMOCTH C  HCIIOJIB30BAaHHUEM
BU3YaJbHOU OIOPBHI).

IlpumeHsaT, CBOMCTBA CTENEHU Ui TIpeoOpa3oBaHUsA
BBIPAKEHUH, COIEpKAIMX CTENEHU C LENbIM I10Ka3aTelIeM C
UCIIOJIb30BAaHUEM  CIIpaBOYHOM HMHpopManuu. BbINoJHATH
NeHCTBUSl C 4YHUCIIaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJE
(YMHOK€HUe, J1eJIeHHEe, BO3BEICHUE B CTEIICHB).

Auaredpanuyeckue
BbIPa:KeHUSsI.
KBaaparHublii
TPEXUJIeH

(S4)

KBagparHbeiil TpéxuieH. PasnokeHune KBaJpaTHOrO TPEXWIEHA
Ha MHOXUTEIIN.

PacnosHaBare  KBajgpaTHBId  TPEXWIEH,  yCTaHaBIUBATh
BO3MO>KHOCTb €T0 Pa3JI0KEHUS HA MHOXKHUTEIIH.

PackiaabiBaTh Ha MHOKHMTEJIM KBAJpaTHBIM TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOTUMOCTH C
ONOpPOK HA AJITOPUTM ITPABHIIA.

Anredpanyeckue
BbIPaKEeHUsl.
Anredpanyeckast
ApoOL

Anrebpanueckas qpo0b. JlomycTUMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJIIMX B  anreOpandeckue BeIpakeHus. (OCHOBHOE
CBOMCTBO anredpandeckoit npodu. CokpaiieHue apooei.

Cnoxenue, BBIYHTAHUE, YMHOKEHUE u JIEJICHNE

3anuceiBaTh anreOpanyeckue BolpaxeHus. Haxoautb obiacth
OTpeIeTICHUS PAIIMOHAILHOTO BHIPAKCHHUSI.

BbINOJHATHL YKCIIOBBIE MOJICTAHOBKU M BBIYUCIATH 3HAUCHUE
ApoOu, B TOM YHCJIE ¢ TOMOIIBIO KAIbKYJISTOPA.




(15 )

anredpanvecKux

npobeil. IIpeoOpa3oBaHuMe  BBIPAKCHHIA,

coJiepKaIiux anredpandeckue Ipoou.

®opMyIMPOBATH OCHOBHOE CBOMCTBO alreOpandeckoi apoou
Y PUMEHATH €ro I TpeoOpa3oBaHus IpoOeH.

BbInoHATL fAeiicTBUA ¢ anreOpanyecKUMH JpoOsIMU  TIpH
HEOOXOAMMOCTH C HamNpaBJSIIONIEH momoIbio. [IpumeHsTh
npeoOpa3oBaHus BBIpAXEHUN JUIS pelleHus 3a1ad. Beipakarb
nepeMeHHble 13 (Gopmyn (PU3IUUECKHX, T'E€OMETPUUYECKHUX,
OIMCHIBAIOUINX OBITOBBIE CHUTyallMd) NpU HEOOXOAMMOCTU C
HaITPaBJISAOIIEH TOMOIIBIO.

YpaBHeHnus

U HepaBeHCTBA.
KBagpartnsble
YPaBHeHHUS

(15 4)

KBagpatHoe ypaBHeHue. HemonHoe KBagpaTHOE ypaBHEHHE.
dopmyra kopHell kBagpaTtHoro ypaBHeHus. *Teopema Buera ™

Pemenue

YPaBHEHHUH,

CBOOAIIUXCA K KBaJpaTHBIM.

[Ipocreiimue qpoOHO-pallMOHATbHbBIE YPaBHEHHUSL.

Pemenue
YPaBHEHUH.

TCKCTOBBIX

3aa4 € IIOMOMIIbIO  KBAaJAPAaTHBIX

Pacno3naBaTth KBaJpaTHbIE ypaBHEHUS.

3anuceiBath (Qopmysay KOopHEH KBaJApaTHOIO YpaBHEHUS;
pelIaTh KBaJpaTHbIe YPABHEHHS] — IOJHBIC U HEMOJHbIE (C
HCIOJIb30BaHUEM CIPABOYHON MHPOPMAIUN).
IIpoBoauTs  mpocreiline  UCCIeI0BaAHHUA
YpaBHEHHUH.

Pematb ypaBHeHusi, CBOASIINECS K KBAAPaTHBIM, C IOMOLIbIO
npeoOpa3oBaHMi M 3aMEHOW IEPEMEHHONW ¢ OMOpod Ha
QJITOPUTM IIpaBUIIA.

HaOurogats ¥ aHAJIM3MPOBATh CBSA3b MEXKIYy KOPHAMU H
KO3 QULIHEHTaMU KBaJPaTHOTO YPaBHEHUS.
*[IpumeHsTH TEOpeMY Buera
3aja4 (C UCTOIb30BaHUEM 00pasia)®.
Pemiats TekcTOBBIE 3ajauM anreOpanyeckuM CrHocoOoM:
NEPEXOAUTh OT CIOBECHOM (OPMYIHMPOBKM YCIOBHUS 3a7aydl K
anredpanvyeckod MOJENIN MyTEM COCTaBJICHHS ypaBHEHHs (IIpH
HEOOXOIMMOCTH €  HaNpaBisAIOIIEH  IOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS C HCTOPHEI pa3BUTHS aareOphl.

KBaApPAaTHBIX

Ui pelieHus

YpasHenust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 4)

JluneitHoe ypaBHEHHE C ABYMsI MEPEMEHHBIMH, €ro rpaduk,
IIPUMEpHI PEILICHUS] YPAaBHEHUH B IIEJIbIX YHCTIaX.
Pemenne cuctem [AByX JIMHEWHBIX YpaBHEHUH C JIByMs

nepeMeHHbIMU.  [Ipumepsl

pemicHuss CHUCTEM HEJIMHEHHBIX

ypaBHeHI/II;'I C ABYM: IICPCMCHHBIMU.

Pacno3naBartp IMHEIHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduKkyu JMHEHHBIX YpaBHEHUH, B TOM YHCIE
HCNoab3ysi HuppoBbie pecypchl (MpU HEOOXOTUMOCTH C
OTIOPOM Ha aJrOPUTM y4EOHBIX IEHCTBUI).

Pa3nuyare nmapajuienbHbBIE M NEPECEKAIOIMECS NPSIMbIE 110 UX




*'paduueckas  MHTEpIpeTalUsi  ypaBHEHHs C  JIByMs
MEPEMEHHBIMH U CUCTEM YPaBHEHHH C ABYMsI IEPEMEHHBIMHU *.
Pemenne TeKCTOBBIX 3a7a4 € IOMOIIBIO CUCTEM YPaBHEHUI.

YPaBHEHUSIM.
Pemiate cuctempl JABYX JIMHEHHBIX YPAaBHEHUM C JByMs
[IEPEMEHHBIMU MOJCTAHOBKOM U CJIOKEHUEM.

Pemates npocreiiimme cucTeMbl, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SIBJIICTCS] IMHEWHBIM IPU HEOOXOJTUMOCTH C HalpaBIISIONICH
MTOMOMUIBIO.

*[IpuBoauTh TrpapuuUecKyl0 HMHTEpPHPETALMI0O PEILICHUs
YpaBHEHUS C JBYMsI NEPEMEHHBIMU U CHCTEM YpaBHEHUH C
IBYMSI IEpEMEHHBIMH. *

Pemath TekcTOBBIE 32124 aNTeOPanIECKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. ®opmMyIMpOBATH CBOICTBA YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. JIMHEHbIe HEPABEHCTBA C | KIUTFOCTPUPOBATH UX HA KOOPJIMHATHOM IIPSIMOM.
HepasencrBa OIHOM mnepeMeHHOW M ux pemeHue. Cucremsl JIMHEWHBIX | [IpHMEHATH CBOMCTBA HEPABEHCTB B XOZE PEIICHUS 3a1a4.
(12 4) HEPaBEHCTB C OAHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHBIE HEpAaBEeHCTBA C OJHOM INEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOro HepaBEHCTBA U UX CHCTEM | U300pakaTh pelIeHHe HEPABEHCTBA HAa YHCIOBOM MPSIMOIi.
Ha YUCJIOBOM MPSAMOM. Pemathb cucTembl TMHEHHBIX HEPABEHCTB, H300paxaTh PEIICHUE
CUCTEMBl  HEPAaBEHCTB  Ha  4YHMCIOBOM  IpsAMOM  IIpu
HEOOXOAMMOCTH C BU3yaJIbHOU OMOPOH.
DOyHKUIMH. [Tonstne ¢ynkuuu. OOnacTe ompeneneHus W MHOXKECTBO | Mcmosab3oBaTh  (QYHKIMOHATBPHYIO ~ TEPMHHOJIOTHIO U
OcHOBHBIE 3HayeHni QyHkuuu. CriocoOsl 3a1anus QyHKIUH. CHMBOJIMKY.
NOHSATHS I'padux ¢ynkumu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha | BhIYMCAATH 3HAYeHHs] PYHKUUH, 3aaHHBIX (opMmynaMu (TIpu
(Sy) rpaduke. HEOOXOIMMOCTH HCIOJb30BaTh KaIbKYJIATOpP); COCTABJATH

Ta0JMIbI 3HAYeHUH QyHKINN.

CTpouthb 1o TouKkam rpagpuku QyHKINH.

OnuceiBaTh CBOICTBa (YHKIMU Ha OCHOBE €€ rpaduyeckoro
NpPEJCTAaBICHU MpPU  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
IIOMOIIBIO.

Hcnoab3oBaTh  (QYHKUMOHAIBHYI0  TePMHUHOJIOTHI0 M
CHMBOJIMKY.

HccaenoBare mnpuMepbl IpaduKoB, OTPAXKAIOIIUX pealbHbIE
npoueccsl U sBiaeHUs. IIpuBOAMTHL NpHUMepbI NPOIECCOB U
SBJICHUH C 3alaHHBIMH CBOWCTBaMH.




Hcnoab30BaTh KOMNBIOTEPHBbIE NPOrPAMMBI JJIs1 IOCTPOCHUS
rpadukoB (PYHKIMI 1 U3yYCHHS X CBOWCTB

DyHKIUH. Urenne wu mnoctpoeue rpapukoB ¢yHkuuil. I[Ipumeps! | Haxoauts ¢ nomombio rpadguka GyHKIMY 3HaYCHHUE OJTHOU U3
YuciioBbie rpadukoB QyHKUUHN, OTPAXKAIOLIUX PEalIbHbIE TPOLIECCHI. paccMaTpuBaEeMbIX BEJIMYMH 10 3HAYEHUIO IPYTOM.
pynxuun OyHK1UY, OIMCBIBAIOLIUE IPSAMYIO u oOpaTHyto | B HecloXHbIX cilydasix BbIpa:KkaTbh (opMyJioii 3aBHCHMOCTH
9 9) IIPONOPLMOHATIbHBIE 3aBUCUMOCTH, UX rpapuku. 'unepbona. | MeXIy BETUMUMHAMU.
I'paduk pyHKIME y = X°. OnuceiBaTh XapakTep MH3MEHEHHS OJHOM BEJIMYUHBI B
.=k 3aBUCUMOCTH OT U3MEHEHUS JPYrou
Oyrxmmn y = x4,y = x°,y = Jx,y = —; *rpaduueckoe .
X PacnosnaBate Buabl usydaemblx ¢QyHkiuid. Iloka3piBaTh
pellieHne ypaBHEHUI U CUCTEM ypaBHEHUIL. * CXeMATH4YeCKH II0JIOKEHWE Ha KOOPJAMHATHOM IUIOCKOCTH
rpauKoB GyHKIHI BH/IA: y =X, y =x,
— k
y=ixy="
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE
NPeACTABJICHHUS JJIs PELIEHNS U UCCIIEI0OBAaHUS YPaBHEHUM U
CUCTEM ypaBHEHUM.
IIpumensiTe 1M@poOBBIE pecypebl Ul NOCTPOSHUs I'padUKOB
byHKIHH.
IloBTOpPEHME IToBTOpEHNE OCHOBHBIX MOHATHUI M METOAOB KypcoB 7 u & |IIpmMeHATHL cmocoObl CpaBHEHMsI 4YWCEN, BBIYMCIICHUH,

H 00001I€eHHE
(6 9)

KJ1accoB, 0000IIeHre 3HAHUHN.

npeoOpa3oBaHMUI BRIPAKEHUH, PEIICHUS YPaBHECHHUH.
OcylmecTBIAATh CaAMOKOHTPOJIb BBINIOJIHAEMbIX ACUCTBUA U

CaMOIIPOBEpPKY pe3yJibTaTa BBIYMCICHHUM, MpeoOpa3oBaHUil,
IIOCTPOEHUM.
Pemars 3amaum W3 peaJbHOM JKU3HU, TPUMEHATH

MAaTEeMAaTUUYCCKHUEC 3HaHWA [JId PpCeHICHUA 3aJa4 U3 JpYyTrux
npeaMETOB.

Pemath TEKCTOBBIE 3ajga4M, CpaBHUBATb, Bblﬁl/lpaTb CIoco0bI
pPEIICHUA 3ada4u.

9 kaacc (He meHee 102 u)




Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE CoAcpKaHue

OcHoBHbIE BHDBI eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yuciaa u ParyionaneHble yncna, *uppalvoHaibHbIe YMCIa, KOHEUHbIe U | Pa3BuBaTh mpeacTaBjeHdusl O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHUS. OEeCKOHEYHbIe JECATUYHBIC Ipoou. MHOX€ECTBO | HATYPAJIBHBIX YHCEN 10 MHOKECTBA ACHCTBUTEIBHBIX YHCEIL.
JelicTBUTeNbHBIC |ACHCTBUTENBHBIX  YHMCEN;  JEHCTBUTENBHbIE 4YHciaa Kak | O3HAKOMHUTBHCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
qHcaa OCCKOHEUHBIC JECATUYHBIC Ipo0u. B3auMHO OHO3HAYHOE |JECHCTBUTEIHLHOTO YMCIa KaK OCCKOHEYHOW JECSITHYHOW ApoOH,
9y COOTBETCTBUE MEXJIY MHO)KECTBOM JICHCTBUTENIBHBIX YUCEN U |MPUMEHATh JECATHYHbIC MPUOJIMKEHUS pPALUOHAIBHBIX U
MHO>KECTBOM TOYEK KOOPAMHATHON MPSAMOM. VMPPALMOHAIBHBIX YUCE.
CpaBHeHHE  JEHCTBUTENBHBIX  yHced, apudmernueckue | *3anucbiBaTh, CPaBHHMBATDL u yHnopsii04uBaTh
NENCTBUS C AEHCTBUTENBHBIMA YHUCIAMUA. * IEACTBUTEIBHBIE yKciia ¥,
[Tpubnuxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTB | BBINO/IHATBL, coYeTras yCTHbIE U IHCbMEHHBIE IIPUEMBI,
PUOIMKEHNUS. apugMeTHYeCKHe [efCTBUS C pPAIMOHAIBHBIMU YHCIAMU;
Oxpyrnenne uymcen. Ilpukuaka W OLEHKAa pe3ysibTaToOB | HAXOAMTb 3HAUYEHHs CTENEHEW C LEIbIMM IOKAa3aTesIMU U
BBIYMCIICHUM. KOpHEH; BBIYMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHU.
IHonyyuThs mnpeacTraBjieHHEe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHUCEJ B IPAKTUYECKOU ESITEIIBHOCTH YEJIOBEKa.
AHAIM3MPOBATL W [€JATh BBIBOABI (IIOCJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHHS ACHCTBUTEIBHOIO YHCIA
IIpU PELICHUH 3a/a4.
OKpyrJsiTh JEHCTBUTEIBHBIE UYNCIIA, BBINOJIHATH NPUKUAKY
pe3yabTaTa  BBIYMCIEHUN, OLEHKY 3HAYCHUNM  YHUCIIOBBIX
BBIPAKCHUM.
3HAKOMUTBCS C UCTOPUEN pa3BUTHA MATEMaTHKH.
YpaBHeHust JIunelinoe ypaBHenue. Pemenue ypaBHeHmi, cBomdmuxci k|OcBauBaTh, 3alOMMHATL W NPHMEHATH TIpaduyeckue
U HEPABEHCTBA. JIMHEHHBIM. METOJbI IIPU PEIICHUM ypAaBHEHUM, HEPABEHCTB U UX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHUi, cBojsmuxcs|(Ipy HEOOXOAMMOCTH C ONOPOM Ha aIrOPUTM y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBaIpaTHbIE ypaBHEHUS. NeCTBU).
nepeMeHHOH *[Ipumepbl pemieHUs ypaBHEHUH TpeTbel u 4eTBEpTOil | Pacmo3HaBaTh Lienbie U IpOOHBIC YPaBHEHUS.
(14 49) CTeTeHe| pa3lioKeHNEeM Ha MHOXKUTEINH. * Pemiate JiMHeliHbIe U KBaJpaTHbIe YpaBHEHHMS, YPaBHCHUS,

Pemenne npoOHO-pallMOHABHBIX YpaBHEHUH.

CBOAAIIUECA K HHM, HpOCTGfIHIH@ I[pO6HO—paI_[I/IOHaJ'II>HBIe




Perienne TeKCTOBBIX 3a4a4 anre6pa1/1quK1/IM MCTOA0M.

ypaBHEHUSI.

IIpeasiarath BO3MOXKHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX 3a/ad,
o0cyx/1aTb MX W pelmIaTb TEKCTOBBIE 334l Pa3HBIMU
croco0amu.

3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHSI MaTEMaTUKU

YpaBHeHus JluneitHoe ypaBHEHUE C IBYyMs IEpEMEHHBIMU U ero rpaguk. |OcBauBaTh M NPUMEHATH MPUEMBI PEUICHHUS] CHUCTEMBI ABYX
1 HepaBeHCTBA. Cucrema AByX JMHEWHBIX YPaBHEHMH C IByMs NI€PEMEHHBIMMU |JIMHENHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU U CHUCTEMBI JBYX
Cucrembl u eé peumieHue. Pemenue cucteMm ABYX ypaBHEHUHM, OJHO W3 |ypaBHEHUI, B KOTOPHIX OJHO YpaBHEHHUE HE SBJISETCS JIMHEHHBIM
YPaBHEeHHI1 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOM CTEIEHHU. (1o Bu3yasbHOM omope).
(14 9) I'paduyeckas uHTEpHpeTalusi CUCTEMbl ypaBHeHHH ¢ aByMs | McmoJb3oBaTh (QyHKUIMOHANBHO-rpaUuecKue IMpeCcTaBICHUs
IIEPEMEHHBIMH. JUI pellieHUsl H MCCJIeJ0BAHUS YPABHEHUN U CHCTEM.
Pemenne TekcTOBBIX 3a7au alNredpandeckum crocoOoM. AHAJIM3UPOBATH TEKCTHI 3a74a4, pellaTh UX alreOpandecKum
CIOCOOOM: MepPeX0uTh OT CIIOBECHOH (hOPMYIUPOBKHU YCIOBHS
3aJjauy K aJireOpandeckoi MOJENIu IMyTEM COCTABIEHUSI CUCTEMBI
YPaBHEHUH; pemaTb COCTABJIECHHYI0 CHUCTEMY YpaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS € HCTOPHE pa3BUTHUs MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anuChIBaTh, INOHHMATh, HHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpABEHCTBA C OJJHOW NIEPEMEHHOM U UX pElIeHHE. |HEpaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepasencrBa CucteMbl JTUHEHHBIX HEPAaBEHCTB C OJHON MEpPeMEHHOW U UX | BBINOJHATH mpeoOpa3oBaHMs HEPABEHCTB, MCNOJB30BATh VIS
(16 9) pelieHue. npeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.

KBazpaTHble HEpAaBEHCTBA U UX PELICHUE.
I'papuueckass  uHTEprpeTallvs  HEPABEHCTB M CHCTEM
HEPaBEHCTB C JBYyMs [IEPEMEHHBIMHU.

Pacno3naBarthb JTMHEHBIC U KBaJApaTHbIC HEPABEHCTRBA.

Pemiare  JIMHEHHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIMX KBaJpaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MOJYYCHHBIC PEIICHUS.
HN3o00pakarh pernieHre HEpaBEHCTBA U CUCTEMbI HEPAaBEHCTB Ha
YUCJIOBOM TPSMOWM, 3almMCbIBATHh PEIICHHE C TMOMOIIBIO
CHMBOJIOB.

Pemiath KBajpaTHBIC HEPABEHCTBA, HCIONB3Yys TpadudecKue
MpPEJICTABJICHUS.

OcBauBarh M TNPUMEHATb HEPABEHCTBA MPHU PEIICHUHU
pPa3IMYHBIX 3a/1a4, B TOM YKCJI€ MPAKTUKO-OPUEHTUPOBAHHBIX.




DOyHKIUT KBanmparnunast gynkuus, e€ rpaduk u cpoiictBa. [lapabona, | Pacno3dHaBaTh BHUIBI H3y4aeMbIX (YHKIMH, WLIIOCTPHUPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI TapadO0IIbl, OCh CHMMETPHH NapaldoIIbl. |CXeMaTH4YeCKH, 00bSACHATh PACIIOJIOKEHUE HAa KOOPIAMHATHOM
CreneHHble (YHKIMHU C HATYPAIbHBIMHU TMOKa3zaTelsiMU 2 U 3, | mIockocTu rpagukoB GpyHKuud Buga: y = kx,y = kx + b, , y
UX rpaduKy ¥ CBOMCTBA. = ax’, y = ax’,
oo _ _ 2 _ 3
Fpa(bnicn (byHlf wad: y = ke, y = ke + b,y = ax,y = ax, y=+x,y= % B 3aBUCHMOCTH OT 3HaY€HUH KOA(PPHUIUCHTOB;
y = Axy = X OIMCHIBATh UX CBOMCTBA.
Pacno3naBarth kBajpaTuuHyIo QyHKLHUIO 110 popMmyJIe.
IIpuBoauThL mNpUMEPbI KBAJAPATHUYHBIX 3aBUCUMOCTEH W3
peaybHOM JKU3HU, (PU3UKHU, TEOMETPHH.
BoisiBasiTh 1 000011aTh OCOOCHHOCTH TpaduKka KBaAPATUIHOMN
Gynkumu  y = ax* + bx + ¢ (upu  HEOOXOAMMOCTH  C
HanpaBJISIONIEH TOMOLIBIO).
Crpouth M u300pakaTh  CXeMaTH4YeCKH  Tpapuku
KBAJPaTUUHbIX (DYHKLMH, 3a1aHHBIX (GOpPMyJIaMu BUIA y = ax’,
y=ax*+q, y=alx+p? y=a’+bx+c (upu
HEO0XOIMMOCTH C BU3YaJIbHON OMOPOiA).
AHAJIM3UPOBATHL W NPHUMEHSTH CBOWCTBA W3yYCHHBIX
GyHKIMI A8 MX TOCTPOCHHUS, B TOM 4YHCIE C TIOMOIIBIO
M (POBBIX PECypCOB.
Yucaosblie [ToHsiTHE YMCIOBOM MOCIEA0BATEIHLHOCTH. OcBauBaTh M NPUMEHATHh WHICKCHbIE 0003HAYEHUS, CTPOUTH
Nnocjie0BaTeIbHOC |3aJaHue MOCIEeOBATEIbHOCTH PEKypPEHTHOH (OpMYIIoil ¥ |pedyeBble BbICKA3bIBAHUS C WCIIOJIH30BAHUEM TEPMHHOJIOTHH,
™ dbopMy1oii n-ro uieHa. CBSI3aHHOM C MOHSATHEM MOCIIEI0BATEIbHOCTH.
(15 4) ApudmeTrnueckass U reoMeTpudeckas mnporpeccud. @opmyiibl | AHAJIH3UPOBATL (HOPMYITy 7-TO WICHA IOCIEI0BATEILHOCTH

n-ro 4jieHa apupMeTHUYECKOH U TeOMETPUUYECKON MPOTPECCHIA,
CYMMBI [I€PBBIX 71 YWICHOB.

*N300pakeHne YIeHOB apHU(PMETHUECKON U TeOMEeTpUUYECKOM
IIPOrPECCUI TOUKAMH HA KOOPAUHATHOW INIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIUAJIBHBIA POCT.

CrnoxHble IPOLEHTHI. *

WIN  PEeKYppeHTHYI0  (GOpMyly M  BBIYHCIATH  YWICHbI
MOCJIEI0BATENBHOCTEH, 3aJaHHBIX ~ JTUMH  (OPMYJIAMH.
YcranaBauBarth 3aKOHOMEPHOCTH B IIOCTPOECHUNU

MOCJIEZI0BATEIbHOCTH, €CJIM BBIIMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBate  apudpmeTHueckyro U
MIPOTPECCUU MPHU PA3HBIX CIIOCOOAX 3a/1aHUsL.
Pematpy 3amaun ¢ wucnoibp3oBaHHEM (GOPMYN #n-TO  UJIEHA
apu(pMETUYeCKOH U TE€OMETPUUYECKOW MPOrpeccuil, CyMMBI

reoOMCTPHUYCCKYIO




MIEPBBIX 71 YWICHOB C OTMOPOIl Ha CIIPAaBOYHYIO WH(POPMAIIHIO.
*U300pakaTh YICHBl TMOCJIEIOBATEIIBHOCTH TOYKAMU Ha
KOOPJMHATHOM TIOCKOCTH *.

PaccmaTpuBate mnpuMepbl NpoOUeEccOB W SIBJEHUH U3
peanbHOM  KU3HHM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(pMETHIECKON MPOTPECCHH, B TEOMETPUIECKON MPOTPECCUU;
*n300pakaTh COOTBETCTBYIOIIHE 3aBUCUMOCTH TpaduIecKu™.
Pemars, mnpocreiiune 3aaa4vu, CBS3aHHBIE C YHUCJIOBBIMHU
MOCJIEIOBATEIbHOCTSIMU, B TOM YHKCJIE 3aJaud W3 peallbHOU
KU3HHM  C  WCIOJIb30BAaHWEM  IHU(PPOBBIX  TEXHOJOTUH
(2MEeKTPOHHBIX TaOIUII, TPadUUECKOT0 KaTbKyIATOpa U T.I1.).
*PemiaTh 3a7auM Ha CIOXKHBIC MPOICHTHI, B TOM YHUCJE 3314
U3 peallbHOM MPAKTUKHU (C HCTIONIh30BAaHHEM KaJIbKYJsTOpa). *
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHS MAaTEMaTUKH.

IHoBTOpEHME,

00001IEHHE,
cucTeMaTH3alus
3HAHUM

(18 u)

Yucaa ¥ BbIYHCIECHHMS (3allUCh, CpaBHEHHE, ACUCTBHUS C
JNEHCTBUTEIFHBIMU YWCIIAMH, YHUCIIOBAs MpsMast; MPOICHTHI,
OTHOILECHHMS, MPOIIOPIIUH; OKPYTJICHUE, IPUOIINKEHNE, OLICHKA;
pelleHne TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CIIOCOO0M).

Auredpanyeckue BbIPasKeHU S (npeoOpa3oBaHue
areOpanyecKux BBIPAKEHUM, TOIYCTUMbIE 3HAUCHHUS ).
@yHkuuM (IIOCTPOCHUE, CBOMCTBA W3YYEHHBIX (YHKIUI;
rpaduuecKoe peleHre ypaBHEHUI U UX CUCTEM).

OnepupoBarh NOHATHSAMH. MHOXECTBO, IIOJMHOXECTBO,
ornepanyy HaJ MHOXKECTBAaMH; HCIHOJb30BaTh rpaduueckoe
IIPEACTABIICHUE MHOXKECTB I ONKUCAHUS PEAIBHBIX IPOLECCOB
U SBICHUH, MpU pEHIeHUH 3a7ad U3 JPYrux ydeOHbIX
IIPEAMETOB.

AKTYyaJIM3HPOBATh TEPMHMHOJIOTHI0O M OCHOBHbIE JeiicTBHS,
CBA3aHHbIC C YHCJIAMH: HATYpPaJIbHOE 4YHUCIO, IPOCTOE U
COCTABHOE YHCJA, JEIMMOCTh HATypaJbHBIX YHUCEN, NMPU3HAKU
JIEeTUMOCTH, LEJIOe YHCIO, MOJYJb YHCIA, OOBIKHOBEHHAas U
JecsiTUYHas ApoOu, CTaHIAPTHBIN BUJA 4yHclia, apudMeTHndecKuil
KBaJPaTHBIN KOPECHb.

BeinotHATL fAelicTBUSI, CPAaBHUBATH M YNOPSAJA0YHBATH
4YuClla, MPEACTaBIATbH YHUCIA HAa KOOPAUHATHOW IIPSIMOW,
OKPYIVISITh ~ YHUCJA; BBINOJHATH HNPUHKHAKY M OLEHKY
pe3yibTaTa BBIYUCICHUN.

Pematp TexkcToBbI€ 3224 apUPMETUIECKUM CIIOCOOOM.
Pemiare mnpaxkTHyeckHue 3aJayM, COACpP)KAlUE IIPOLEHTHI,
JOJM, YacTH, BBIPAXAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsl — pPAacCTOSIHUE, L€Ha — KOJIMYECTBO — CTOMMOCTb,




00bEM paboThl — BpeMsi — TMPOU3BOAUTEIBHOCTD TPY/Ia.
Pa30uparpb peanbHble )KU3HEHHBIE CUTyaluH, GopMyIUpoOBaTh
UX Ha S3bIKE MaTEMAaTUKH, HAXOAUTH pEIICHUE, INPUMEHSISA
MaTeMaTHUYeCKUi anmnapar, MHTepIpPeTUPOBAThL Pe3yJIbTaT
OnepupoBarh NOHATHSAMM: CTENEHb C LEJIBIM I10KA3aTEJIEM,
apudmernyeckuit KBaJpaTHBIN KOPEHb, MHOTOYJIEH,
anreOpandeckas JpoOb, TOXKIIECTBO.

BbINOJHATL OCHOBHBIE AefiCTBHMSA: BBINOJIHATH Pacd€Thl IO
dopmynaM, mpeoOpa3oBbIBATh IEJble, APOOHO-PAIMOHAIBHBIC
BBIDAKEHUS U  BBIPAXEHUS C KOPHSMH, pEalli30BbIBATh
pa3jgoKeHUEe MHOTOWIEHa HAa MHOXHUTEIW, B TOM 4HCIE C
UCIONIb30BaHuEM (OpMyJl Pa3HOCTH KBAJApaTOB M KBajapaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CNIPaBOYHYIO MH(OPMAIMIO);
HaXOJUTh JOMYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX JUIsl IpOOHO-
palOHaIbHBIX BBIPAKEHUH, KOPHEH.

MopaeaupoBaTh ¢ MOMOILBIO (OPMYN pealbHbIE MPOLECCH U
SIBJICHUS.

OnepupoBarb NOHATHAMM: QYHKIMS, rpaduk QyHKINUU, HYIH
(GYyHKIMH, TPOMEXYTKH  3HAKONOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HauOOJIblIIee U HaUMEHbIIIee 3HAYCHUS
byHKIHN.

AHa/IM3UpPOBATh, CPaBHMBaTh, O00CY:KIaThb  CBONCTBA
(GYHKUIUH, CTPOUTH UX rpaduKu.

OnepupoBaTh MNOHATHSIMU: TpsSIMas MPONOPIHOHATBHOCTH,
oOpaTHas ~ MPONOPIMOHAIBHOCTb,  JHMHEHHass  (QyHKIMS,
KBajapaTHuHas QyHKIus, napadbosa, runepoona.

HUcnoan3oBare rpagukH Uil ONpPENCIICHUS  CBONCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, Ui pelIeHus 3a1ad U3 APYyTrux
y4eOHBIX TPEJAMETOB U PEATbHOW KHU3HH; MOAEJIHPOBATH C
MOMOIIbIO TPaUKOB peabHbIE MPOLECCHI U SBICHHUS.
Beipaxath (popMyJIaMH 3aBUCUMOCTH MEX1y BEITMUNHAMM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (110 'OAAM OBYYEHUS)




7 kaacc (He MeHee 68 u)

Ha3Banue
pasaeJia (TemMbl)
Kypca (4ucjo

OcHOBHOe coiep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)
IIpocreiimmue [Tpocreiimue reomeTprueckue 0ObEKThI: TOUKHU, IPsAMBIE, JIyud | POpMYJIHPOBATHL OCHOBHBIE TIOHATHS U ONIPECIICHHS.
reoMeTpuyecKkne M yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YeHHbIE  T'€OMETPHUYECKHE  (UTYDHI,
(urypsi CMexHbIE U BEPTUKAIIBHBIC YTJIbL. onpeneJysATb UX B3aUMHOE pPACIOJIOXKEHUE, BBIIOJHATH
U UX CBOMCTBA. Pabota ¢ mpocTedmmmMu uepTekamu. 4epTEX MO YCIOBUIO 33JauM (C MCIIOJIb30BAHUEM CMBICIOBOM
H3smepenue V3mepeHue JIMHEHHBIX W YIVIOBBIX BEJUYMH, BBIYMCIICHUE |ONOPBI: HABOJAIIME BOIPOCHl W/WIM aNropuTMa Y4eOHBIX
reOMeTPHYEeCKHX |OTPE3KOB U YIJIOB. NeCTBUI).
BeJIHYHUH Ilepumerp w  momanp  ¢uryp, cocraBieHHbIX U3 |IIpoBoaMTH IpoCTelIIMe MOCTPOCHUS C MOMOLIBIO LUPKYJIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepATL TUHENHBIE U YIJIIOBbIE BEJIMYNHBI T€OMETPUYECKUX
U TIPaKTHYECKUX OOBEKTOB.
OmnpegensiTb «Ha TIJIa3» pa3Mepbl peajbHbIX OOBEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY X Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCICHHE JJIUH OTPE3KOB M BEIUYMH
YIJIOB.
PemaThb 3a1a4 Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUIECKUX
duryp.
IIpoBoauTh KIaccu(UKALUIO YIIIOB, BBIYMMCJIATD JIMHEHHBIE U
YIJIOBBIE BEJIIMYMHBI, MPOBOAUTH HECJOXKHbIe HEOOXOAMMBIE
JIOKa3aTENIbHBIE PACCYKICHMS.
3HAKOMUTBCS C UCTOPUEH pa3BUTHSA reOMeTPHH.
TpeyronbHuku IlomssitTe O paBHBIX TpEyroJbHMKax M  IepBHYHbIC | Pacmo3HaBaTh mapel paBHBIX TPEYTOJBHUKOB Ha T'OTOBBIX
(22 4) NpPEICTaBICHUS O PaBHBIX (KOHTPY?HTHBIX) ¢urypax. Tpu|ueprexkax (C ykazaHHEM NPU3HAKOB) NPU HEOOXOAMMOCTU C

IIPU3HAKa PaBEHCTBA TPEYTOJbHUKOB.

IIpu3Haku  paBeHCTBA  IPSAMOYIOJIBHBIX  TPEYIOJIbHUKOB.
CBOMCTBO MeuaHbl IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOEIpeHHbBIE M PABHOCTOPOHHME  TPEYTOJBHUKH.

BU3yaJbHOW OMOPO.

BeiBoguth  cienctBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
dopmyaMpoBaTh OIpEEIICHUS: OCTPOYTOJIBHOTO,




[Tpu3Haku U CBOMCTBA paBHOOEPEHHOTO TPEYTOJIbHHKA.
[IpotuB Oounblell CTOPOHBI TPEYTOJbHUKA JIEKUT OOJIBIINN
yroi.

[Ipocreiimne HepaBeHCTBA B T€OMETPHH.
TpeyrojibHUKa. HepaBeHCTBO ToMaHOI*.
[IpssMOYTONBHBINA TPEYTOIBHUK € YoM B 30°.
IIepBble OHATHS O JOKA3aTEIbCTBAX B TEOMETPUH.

*HepaBeHcTBO

TYIIOYT'OJIBHOTO, IIPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEJUaHbl TPEYrOJbHUKA; CEPEIMHHOIO IEPIEeHIUKYIIpa
OTpe3Ka; MepuMeTpa TPEYrojbHUKAa IMPU HEOOXOJUMOCTH C
OIIOPOM HA AJITOPUTM IIpaBUJIa.

®opMyJIMpPOBATh CBOWCTBA M TNPU3HAKK DPABHOOEIPEHHOIO
TPEYroJIbHUKA.

CrpouTsh depTexu, pemiaTh 3aa4M C MOMOIIBK HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTh MIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3ajadax (C MCIOJIb30BAaHUEM CMBICIOBON
OTIOpPBI: HABOJIIME BOMPOCHI W/WIM ajroputMa ydeOHBIX
NeHCTBHIA).

HUcnonb3oBate 1udpoBble pecypchl I HMCCaeI10BAHUS
CBOWCTB M3y4aeMbIX (GUTryp.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHSI T€OMETPHH.

IHapajuieabHble [TapamnensHble mpsiMble, uX cBoKcTBa. Hakpect nexamue, | @opMyJaupoBaTh  NOHATHE  IAPAUICNIBHBIX  MPSAMBIX,
npsiMbie, cyMMa COOTBETCTBEHHBIC M OJTHOCTOPOHHHUE YTIIbI (00pa30BaHHBIC TIPU | HAXOAMTH NMPAKTUUECKUE TIPUMEPHI.
YIJIOB MEPECEYCHHUH MapAIIEIIbHBIX MPSIMBIX CEKYIIEH). H3yuarh cBoiicTBa yrioB, 0Opa30BaHHBIX MPH MEPECEUCHHUU
TPeyroJbHUKA [Ipu3Hak  mapauieIbHOCTH  MPSMBIX  4Y€pe3  PABEHCTBO | ApAJUICIIbHBIX MPAMBIX CEKYIIECH
(14 4) PacCTOSHUM OT TOYEK OJHOU MPSIMOM A0 BTOPOU MPSMOM. [IpoBoaurs ao0KazarenbcTBa. DOPMYJTHPOBATH TeopemMy
CyMMa yTJI0B TpEeyroJibHUKa U MHOTOYTOJIbHHKA. MapauleIbHOCTH  JIBYX NOPSMBIX €  TOMOIIBIO  YIJIOB,
Breuinue yrisl TpeyrojibHUKa 0o0pa30BaHHBIX TPU TMEPECEUCHUU OTUX TMPSAMBIX TpeTben
MIPSAMOM.
Berumcasite CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonuth uncnoBeie M OyKBEHHBIC 3HAUYCHUS YIJIOB B
FEOMETPUYECKUX 3aJa4ax C UCIHOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUSI TEOMETPUH.
OKpy:KHOCTH OKpy>KHOCTb, XOpAbl U JUAMETPBI, UX cBoiicTBa. KacarenbHas | @OpMyJMpPOBaTh  ONpeNeaeHUsl. OKPY)XHOCTH,  XOp.BI,
U KpYT. K OKpykHOCTU. OKPY>KHOCTb, BricaHHas B yroi. *[loHsTHe O |AMaMeTpa W KacaTelbHOW K OKpyxkHOocTH. M3ydaTh wux
I'eomerpuueckune |I'MT, npumenenne B 3agavax. buccekTpuca M CepeIuHHBIN | CBOMCTBA, NPU3HAKU, CTPOUTH YEPTEXKHU.




MOCTPOEHHSI
(14 4)

MEPIICHIUKY AP KaKk T€OMETPUUECKHE MeCTa TOYEK *.
OKpy>XHOCTb, ONMCAHHAS OKOJO TPEYroJIbHMKA. BrimcanHas B
TPEYTrOJIbHUK OKPYKHOCTb.

[Ipocreiinue 3a7a4u Ha MOCTPOEHUE.

HccaenoBarhb, B TOM 4KCIIe HCIOJIB3YH HU(PPOBbIE PeCypChl:
OKPY’KHOCTb, BIIMCAHHYIO B YIOJI; ILIEHTP OKpPYXHOCTH,
BIIMCAHHOMU B YI'OJI; PABEHCTBO OTPE3KOB KACATEIBHBIX
*Ucnoan3oBats MeToad ['MT s nokazaTenbcTBa TEOPEM O
nepeceyeH: OMCCEKTPUC YITIOB TPEYToJbHUKA U CePEeIUHHBIX
MEPNEHANKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA C IOMOIIBIO
I'MT.*

OsiageBarb NOHATHAMH  BIHCAHHOM M ONMCAHHOU
OKPY)KHOCTEH  TpEYrOJIbHUKA, HAXOAUTh LIEHTPbl ITUX
OKPY’KHOCTEH C OMOPON Ha aIrOPUTM MPABHIIA.

Pemiare OCHOBHBIC 3a1a4M HA NOCTPOEHHE: YIJIA, PABHOIO
JAHHOMY; CEpPEIUHHOr0 NEPIEeHINUKYJsApa JAHHOTO OTpPE3Ka;
IpsAMOM,  NPOXOMALIEM  4Yepe3  JaHHYyH  TOYKy U
NEPIEeHIUKYJIAPHON JaHHOW NpPSIMOM; OHCCEKTPUCHI JaHHOTO
yIia; TPEYrOJbHUKOB II0 PA3JIMYHBIM  JJIEMEHTaM  IIPU
HEO0OXOJUMOCTH C HAMpPaBJISIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH pPa3BUTHSI TE€OMETPHH.

IHoBTOpEHMUE,
00o0meHnne
3HAHMH

(4 9)

[ToBTOpeHne u 00001IeHHE OCHOBHBIX IMOHSATUH U METO/OB
Kypca 7 Kiacca.

PemaTh 3agaum Ha IMOBTOPCHUC, HIIIIOCTPHUPYIOMIUE CBA3U
MCKAY pa3JIMIYHbIMU YaCTAMHU KypcCa.

8 kiacc (He MeHee 68 u)

Ha3zpanue
pa3nena (Tembl)
Kypca (4uci1o
4acoB)

OcHoBHOE€ coacpkaHue

OcHoBHbIE BHBI eITEJIbHOCTH oﬁyqaloumxca

YeTbIpEXyroJbHNK
n

(12 u)

[Tapamienorpamm, ero Ipu3Haku M CBOWCTBA. YacTHBIE ciaydau
nux
u | PopMyJIHMpOBaTH

napajuiesIorpaMMoB  (IPSIMOYTOJIBHUK, pOMO, KBajpar),
npu3Haku U cBoiictBa.  Tpameums.  PaBHOOOKas

H300pakaTh 1 HAXOAUTH HA YEPTEkKaX YETHIPEXYTOJIBHUKU
Pa3HBIX BUJOB U UX 3JIEMEHTHI.

onpeaejJIeHusd: napajuiejorpaMmma,




MPSIMOYTOJIbHAS TPATICLIUH.
*Y nBoenue Menuansbl. LleHTpansHas cumMmeTpus *

npsSIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpareluu, paBHOOOKOMH
Tpaneuny, IpsIMOyTOJIbHOM Tparenuu.

Hcnosb3oBarh MNpH  pelleHHMH NPOCTEHINMX  3a1ay4
MPU3HAKK W CBOMCTBA: MapajuiesiorpaMma, npsiMOyTOJbHHKA,
pomba, KBajpaTa, Tpamelu, pPaBHOOOKOW Tpamenuy,
IIPSIMOYTOJIBHOW Tpamneruu.

IlpumMeHATs MeTOJ YIBOCHUsS MeAuaHbl TPEYrOJbHUKA C
OMOpOH Ha AITOPUTM ITPaBUJIA.

Hcnoab3oBaTh 1HQPPOBBIE pecypchl IS HUCCIEIOBAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHA reOMeTPHH.

Teopema PaJieca
H TeopeMa o
NPONOPUHOHAIBH
BIX OTPEe3KaXx,
Nno/100HbIe
TPEeYroJbHUKH
(154)

*Teopema dasieca 1 TeopeMa 0 IPOIOPIHMOHATBHBIX OTpe3Kax.™*
Cpennsist tuHuUs TpeyrojbHuka. Tpanenus, e€ cpeaHsist JUHUSL.
*[IponopuinOHANBHBIE  OTPE3KH, TIOCTPOCHHE  UYETBEPTOTO
MIPONOPIMOHAIBHOTO OTPE3KA.

CBoiicTBa IIEHTpa Macc B TPEYTroJIbHUKE.

[Tomobubie  TpeyronmpHMkH. Tpu  mpu3HakKa
TpeyrobHUKOB *. [IpakTHdeckoe mpuMeHEeHHE.

nmogoous

IIpoBOoAMTHL MOCTPOECHHUS C IOMOLIBIO LIUPKYJIA U JTUHEHKH C
ucnosnb3oBaHue  teopembl  Pameca U TEOpEMBI O
IPONMOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
IIPONOPLUOHANIBHBIA  OTPE30K C OIIOPOM Ha 3PUTEIIBHYIO
HarJIAIHOCTb.

HaxoauTh nog00HbIe TPEYTOJIbHUKU Ha TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOLIMX INPU3HAKOB NOJN00USA TpuU
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agaum Ha 1noAOOHBIE TPEYTOJBHUKU C TMOMOILBIO
CaMOCTOATEJIBHOTO IIOCTPOEHUSI 4YEPTEKEU U HAXOXKIACHUS
NOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOJMMOCTH  C
HaIIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh J0KAa3aTEILCTBA C HCIOJIb30BAHUEM ITPU3HAKOB
HOJO00MsI HECIIOKHBIX T'€OMETPUUYECKUX 3a/ad C ONOpoil Ha
AITOPUTM YUEOHBIX JACHCTBUM.

IlpuMeHAT,  1OJMydYEeHHBIE  3HAHUA  IPU  PELICHUU
FeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 PU HEOOXOAUMOCTH
C HAIIPABJIAIOLIEN ITOMOLIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.

IInomans.
Haxoxaenue

[Tonsitre 06 00IIEH TEeOpHUH TLIOIA/IH.
@dopmynel S TUIOIIAAM TPEYTOJbHUKA, MapajuiejorpamMmma.

OBJjaieBaTh NEePBUYHBIMH MPeEACTABJIEHUSIMH 00 0O1IeH
Teopuu Iom@aau (Mepsl), ¢GopMyJaHpPOBATH CBONCTBA




niomajaei
TPEyroJiLHUKOB

U MHOTOYT'0JIBHBIX
¢uryp. ILnomaaun
NoA00HBIX (puryp
(14 v)

*OTHOILIEHUE IJIONIAJCH TPEYTOJIbHUKOB ¢ OOIIMM OCHOBAHHEM
WM 00111el BBICOTOM.

Beruucnenue rmiomazaen cloxHbeIX (Guryp depes pazOueHue Ha
Y4acTH M IOCTpOoeHue. *

[Tnomanu ¢uryp Ha kieTdaTont Oymare.

[Tnomanu nogoOHeIX Guryp. Beruucnenue mnomazeit. 3agauu ¢
NPaKTUYECKUM coJepkaHueM. *PemieHue 3ajady ¢ IMOMOIIBIO
METO/Ia BCIIOMOTATEeIbHOW TUTOIIAIH. *

miomaau, BhIACHATD UX HAIJISIHBINA CMBICII.

[Ipumenats  ¢opMmynbl  IUIOIIAAM  Mapajjiesnorpamma,
TPEYrojbHHKa, Tpameluu ¢ ONOpPOH Ha CIPaBOYHYIO
uH(pOpMaIHIO.

IIpumensaTs bopMyIbI IUIOIAN BBIITKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAMaroHaau M Yrojl MEeXJy HUMH C
OTIOPOii Ha CTIPaBOYHYIO MH(DOPMALHUIO.

Haxoauts muomanu ¢uryp, n3o0paxEHHbIX Ha KIET4aTOM
Oymare, MCI0JIL30BaTh pa30UeHNe Ha YaCTH U JOCTPOCHHUE.
Pa30oupare npuMepbl HCIOIB30BAHHUS BCIIOMOTATEIBHON
IUTOIIAIN AJIs1 PELLIEHUS] TEOMETPUYECKUX 3a1a4.

Haxoaute twiomaan monoOHBIX (uryp ¢ omopoi Ha
CIPaBOYHYIO HH(POPMAILIHUIO.

BbruncasATh 1I10Ma11 pa3InyHbIX MHOTOYTOJIBHBIX (UTYP.
Pemarh 3a1aum Ha IUI0IAAb C IPAKTUUECKUM COACPKAHUEM
IIOCJIE COBMECTHOT'O aHAJIN3A.

Teopema
IIudgaropa n
HaYajIa
TPUTOHOMETPHUH
(10 9)

Teopema Ilucaropa, e€ noka3aTeabCTBO M NPUMEHEHHE.
O6parnas teopema [ludaropa.

OmnpeneneHne TPUTOHOMETPUUYECKUX (YHKLIMH OCTPOro yria,
TPUTOHOMETPUYECKUE  COOTHOUIEHHS] B  HPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
CooTHomieHus:  MeXJAy CTOPOHaMH B MPSMOYTOJbHBIX
TpeyrojabHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy [ludaropa, mcnmoab3zoBaTh €€ B
IIPAKTUYECKUX BBIYMCIICHUSIX.

Bnagerp  NOHATUSAMM  TPUTOHOMETPUYECKUX  (YHKLHUI
OCTpPOTO yTJia, MPOBEPSATH UX KOPPEKTHOCTH.

BbIBOANTL  TPUTOHOMETPHYECKHME  COOTHOLIEHHS B
NPSMOYTOJIBHOM TPEYTOJbHUKE C OMOpPOW Ha CHPaBOYHYIO
UH(OPMALHUIO.

HccenoBath  COOTHOIICHHS  MEXKAY  CTOPOHAaMH B

IIPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriiaMu B 45° n 45°; 30° u
60° ¢ HanmpaBJIAIOICH TOMOIBIO.

Hcnoan3oBate  GopMynbl OpUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKIECTBO JIJIs1 HAXOKICHUS
COOTHOILICHUI MEXAy TPUTOHOMETPUYECKHMMHU (DYHKLHAMU
Pa3IMYHBIX OCTPBIX YIJIOB C OINOPOW Ha CIPaBOYHYIO
UH(OPMALIHUIO.

I[IpuMeHATH NOJNy4YEHHbIE 3HAHUS U YMEHHUS NPU PELICHUU
NPaKTUYECKUX 3a4ad (IpU HEOOXOAMMOCTH C OHOpPOH Ha

OCHOBHOC




QITOPUTM TPaBUIIA).
3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHH.

Yrasl B Bnucannbie v LleHTpaibHbIE YIJIbl, YTOJ MEXIY KacareabHOU U |DOpMYyJMpPOBATH OCHOBHBIE OIPEACNICHUSA, CBSA3aHHBIE C
OKPY’KHOCTH. XOPJOH. yIJlaMd B KpyTe (BOIUCAHHBIN YOI, IIEHTPAIBHBIN yToI).
Bnucannbie VYTIbl MEXAYy XOpJaMu U CEKYILIUMHU. HaxonuTes BOHMCaHHBIE YTJIbl, ONUPAIOIIMECS HA OAHY OYTY,
U ONMCAHHbIE Brnucanneie u onucaHHbIE YETHIPEXYTONBHUKH, UX MPU3HAKH U | BBIYMCJIASATH YIJIBI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX yTiiaX,
YeThbIPeXyroJbHUK |cBoWicTBa. lIpuMeHeHHME STUX CBOWCTB MpU  PEIICHUH |[TEOPEMBbl O BIMCAHHOM YETBIPEXYTOJbHUKE, TEOPEMBI O
U. reOMEeTpPUYECKUX 3a/1a4. HEHTPAIBHOM YIJIE TpH HEOOXOAMMOCTH C BHU3YaJbHOU
KacarenbHbie B3aumHoe pacnonoxxkenwe 1ByX OkpyxHocTedl. Kacanue | omopoil.
K OKPY’KHOCTH. OKpPYXHOCTEH. HccnenoBarb, B TOM 4HCI€ C TOMOLIBIO IHPPOBBIX
Kacanue pECypcoB, BIHMCAHHBIE M OINHMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY’KHOCTeN BBIBOJMTH WX CBOWCTBA M MPHU3HAKK TIOCIE COBMECTHOTO
(13 49) aHanusa.
HUcnosab30BaTh 3TH CBOWCTBA M TMPU3HAKKA TPH PEUICHUU
3a/1au.
IHoBTOpEHME, [loBTOpEeHNE OCHOBHBIX TMOHATHA W METOAOB KypcoB 7 W &|Pemars 3axa4ym Ha NMOBTOPEHHE, WUIOCTPUPYIOIIHUE CBS3H
000011eHNe KJIaCCOB, 0000IIIEHNE 3HAHUIA. MEXy Pa3IMYHBIMU YaCTSMHU Kypca.
3HAHMH
(4 4)

9 kiacc (He MeHee 68 u)

Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE€ coaecpkaHue

OcHoBHbIE BHBI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Tpuronomerpus. |OmnpeneneHue TpuroHomerpudecknx (GpyHknuid yriaoB ot 0° mo | @opMyJHpPoOBATHL  ONpeaesieHUsl  TPUTOHOMETPUUYCCKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|(pyHKUMH TYNbIX W OPSAMBIX YIJOB C BHU3YaJbHOW OMOPOH.

KOCHHYCOB M
CHHYCOB.

kocuHycoB. (OO00mEnHas) Teopema CHHYCOB (C pagmycom
OMUCAaHHON OKPYXXHOCTH). HaxoXJaeHue IJIMH CTOpPOH W

dopMyInpoBaTh TEOPEMY KOCHHYCOB U T€OPEMY CHHYCOB (C
paguycoM OMMCAaHHON OKPY>KHOCTH).




Pemenue BEJINYUH YTJIOB TPEYTOJIbHUKOB. Pemiath TpEyrodpHUKH C OMOPOM HA aNTOPUTM YUEOHBIX
TPEyroJibHUKOB dopMyna MIOMAaA TPEYTOJbHUKA Yepe3 JIBE€ CTOPOHBI M YTOJI | ACHCTBUH.
(16 1) Mexay HUMU. PopMyiia TUIOHIaAN YeThIpEXYTroJibHUKA Yepe3 ero | PemaTte  mpakTudyeckue — 3a4a4d,  CBOASIIHECH K
JIMArOHAIIA U YTOJI MEKTy HUMH. HAXO0KIEHUIO PA3JINYHBIX JIEMEHTOB TPEyroJbHHUKA.
[IpakTrHueckoe MpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodpa3zoBanue | *[lonsiTue o mpeobpaszoBaHUM TTOI00US. OcBauBarb NMOHATHE npeoOpa3oBaHus mo00usl.
noaoous. CoOTBETCTBEHHBIC ANEMEHTHI MOAOOHBIX QUTY. HccnenoBarh OTHOILICHUE TMHEHHBIX 3JIEMEHTOB (DUTYpP MpHU
MeTtpuueckue Teopema 0 mTpou3BeNCHHH OTPE3KOB XOpJI, Teopema o |mpeoOpa3zoBanuu moaodus. HaxoauTs mpumepsl moaoous B
COOTHOLIEHHSA B MIPOU3BEJICHUN OTPE3KOB CEKYIIHUX, TEOpeMa O KBaApaTe |OKPYKaoIIEeH 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH KacarenbHOW. [lpuMeHeHne B pelIEeHUH TeoMETpUUYECKHX | *“BbIBOAMTH METPUYECKHE COOTHOIICHHS MEXIY OTpEe3KamMHu
(10 v) 3agay. * XOpH, CEKyLIMX M KacaTelbHbIX C MCIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB M MOJOOHBIX TPEYTOJIHLHUKOB.
PemaTe reomerpuueckue 3ajayd M 3a/adyd U3 PpeajbHOMN
JKU3HH C UCTIOJIB30BAHUEM TOJIOOHBIX TPEYTOJIBLHUKOB. *
BekTopsl OmpenenieHue BEKTOPOB, CIO0XKEHHUE U PA3HOCTh BEKTOPOB, | Mcmoab30BaTHL BEKTOpPHI KaK HAMpaBJICHHBIE OTPE3KH,
(12 4) YMHO>XE€HHE BEKTOpa Ha YUCJIO. HCCJIeI0BATH reOMEeTPUYECKUI (mepemerneHue) u

PU3NYECKHUI U TE€OMETPUUECKHUIM CMBICI BEKTOPOB.

Pa3noxeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CkanmsipHOE TPOM3BEACHHUE BEKTOPOB, €r0 IPUMEHEHHUE JUIs
HAaXOK/JCHUS JUIVH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpumeHeHne BEKTOPOB Ul PEIICHMs 3a1ad KUHEMAaTUKU U
MEXAHUKH.

¢usnyeckuit  (CWia) CMBICIBI
BOIIPOCHBIN TUIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeneJeHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpA Ha 4HCJIO, HCCIIEC0BATH
TeOMETPUUECKUH M (PU3UUYECKHI CMBICIIBI 3TUX OTIepaLnii.
Pemare reomerpuueckue 3amaud € HMCIOJIb30BaHHEM
BEKTOPOB.

PacknagpiBaTh BEKTOp 1O [JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh  CKaJISIPHOE  NPOMU3BEICHHE  BEKTOPOB,

BBIBOJHUTH €0 OCHOBHBIC CBOMCTBA.

Boruucasitb CYMMY, pPa3sHOCTb U CKaJIAPHOC IIPOU3BCIACHUC
BCKTOPOB B KOOpJMHATAX.

HpI/IMeHﬂTb CKAJIIPHOC IIPOU3BCIACHHUC [JIA HAXOXICHUA
JJIMH U YTJIOB.




JdexkapToBbl

I[eKapTOBBI KOOpAWHATHI TOYCK Ha IJIOCKOCTH.

OcBauBaTh NOHATHE HpHMoerHBHOﬁ CUCTCMbI KOOPAWHAT,

KOOPAUHATHI Ha | *YpaBHeHue MpsMol.* VYTiaoBoi Ko3((UIMEHT, TaHTeHC yTJa |/eKapTOBBIX KOOPAUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, apaJuIeIbHbIE U MEPIEHANKYIISIPHBIE TIPSIMBIE. HccnenoBarb ypaBHEHHE NPSAMOM M OKPYKHOCTH C OIOpPOH
9 9) VYpaBHeHrne OKpyxXHOCTH. HaxoxzaeHue KOOpJIMHAT TOYEK |Ha BOIPOCHBIHN IUIAH.
NIEPECEUEHMSI OKPY’KHOCTH U IIPSIMOM. HaxoauTs 1eHTp U paanyc OKpY>KHOCTH I10 €€ ypaBHEHHUIO.
MeTo KOOpAMHAT IPU PEIIEHUH T€OMETPUUECKHUX 3a]1a4. Pemiats 3agaum Ha HaxXOXJIEHHE TOYEK IMEpEeCcEeUCHUs
Hcnonp30BaHne METOa KOOPAMHAT B IPAKTUYECKUX 3a/1a4dax IPSIMBIX U OKPYKHOCTEN C IIOMOILBIO METO1a KOOPAHMHAT.
Hcnoab3oBaTh cBOMCTBA yIriIoBOro kodddguinenta npsaMoit
IpU pElIeHWN 3ajad, s OINpEAEIEHHUS PACIIOIOKECHUS
IPSAMOM.
IIpuMeHATH KOOPAMHATHI NIPU PELIEHUH T'€OMETPUUYECKUX U
NPAKTUYECKUX 3ajad, Uil TOCTPOCHHS MaTeMaTHYEeCKUX
MoJieNielt peanbHBIX 3a/1a4 («MEeTO KOOPAMHATY).
IMoab30BaTbess  [UIsI  TOCTPOEHUS W HCCIEIOBaHUMA
U(PPOBBIMU pECypCaMu.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS T€OMETPUH
IIpaBunbHbIC IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIUYHCIEHHE HUX JJIEMEHTOB. | @OpMy/IupoBaTh OIIpe/ieIICHUE IIPaBUJIBHBIX
MHOTOYIrOJIbHUKM. |(UHcio 7u januHa OKpPYKHOCTH. JlIMHA 1yrH OKPY>KHOCTHU. | MHOTOYT'OJIbHUKOB, HAXOAUTH UX HJIEMEHTHI.
JumnHa Panuannas mepa yrua. ITosb30BaThCA NOHATUEM JJIMHBI OKPYXKHOCTH, BBEIEHHBIM

OKPY’KHOCTH U
IUIOLAb Kpyra.
Boruucienue
miomajaei

8)

[nomanes Kpyra W €ro 3JIEMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miuomaaei Gpuryp, BKIIOYAOMIUX JIEMEHTHI KpyTa.

C NOMOUIBIO IPABUIBHBIX MHOTOYTOJIbHUKOB, OIpele/sATh
YUCIIO 7T, AJTUHY AYTU U paidaHHyIO Mepy yria o o0pasity.
IIpoBoauTh mepexoa OT paJuaHHON MephI yIia K rpajyCHON
¥ Ha000pOT MO BU3YaJIbHOU OTOpe.

OnpenejasaTh WIOMEAAL KPyra.

BoiBoANTH (pOPMY.JIbI (B IpayCHON U pajiuaHHON Mepe) AT
JUIMH YT, IUIOAJEH CEKTOPOB M CETMEHTOB C OINOPOMl Ha
BOIIPOCHBIN IIJIaH.

Boruncaars mnomaau ¢Guryp, BKIHOYAIOMIUX 3JIEMEHTHI
OKpY)KHOCTH  (Kpyra) C ONOpOM Ha  CHpPaBOYHYIO
uH(pOpMaIHIO.

HaxoauTp nomany B 3a7a4ax peajbHOM KU3HU.

JIBrsKeHU S

*[ToHsTHe 0O JBHMXXCHHUH ITIJIOCKOCTH.

Pa3bupars  npumepbl,  WUIIOCTPUPYIOLIUE  TOHSATHS




IJIOCKOCTH [TapannenbHblii IEpeHoc, MOBOPOT U cUMMeTpusi. OCH U LIEHTPHI | ABHXKEHHS, IIECHTPOB U OCEH CUMMETPHH.
(64) CHMMETPHH. @DopMyJIHPOBATH ONPEICICHUS MAPAJUICIBHOTO TEPEeHoca,
[Tpocreiinme npruMEHEHUs B PEIICHUH 3a/1a4 *, MOBOPOTa M OCEBOW CHUMMETPUM C BHU3YaJbHOH OMOpPOH.
HaxonuTh HEMOIBMKHBIC TOYKHU TI0 00pasIry.
HaxoauMThb LEHTPbI U OCH CUMMETPHI npocTeHiux Guryp mo
obpasiry.
*IIpuMeHATh TapaJIeIbHBI NMEPEeHOC M CHUMMETPHUIO TIPH
peIIeHNU TeOMEeTPUYECKUX 3a/1ad (pa30oupaTh IpUMEpHI).
Hcnoab30BaTh 1151 HOCTPOCHUS U UCCIIEIOBAaHUM IIU(PpPOBBIE
pecypchl. *
IloBTOpEHuUe, [ToBTOpEeHHE OCHOBHBIX IOHATUH M METONOB KypcoB 7—9|OmepupoBaTh MOHATHAMH: (UIypa, TOUKa, MpsMas, yrod,
0GoGIeHHe, KJIacCOB, 0000IICHUE U CHCTEMAaTH3AIUs] 3HAHHIA. MHOTOYTOJIbHUK, PaBHOOCIPEHHBIH W  PaBHOCTOPOHHHIA
[Ipocreiimme reomeTpuueckue QUIYpsl HW HUX CBOWCTBA. | TPEYTOJbHHUKH, MPSIMOYTOJbHBIH TPEYrOJbHUK, MeEAHaHa,
CUCTEMATH3ANMSL | []3vepeniie TEOMETPUYECKUX BEJTMYHH. OUCCEeKTpHCca ¥ BBICOTA TPEYTrOJbHUKA, MAPALICIOrPAMM,
3HAHM TpeyroabHUKH. poMO, NPSMOYTOJBHHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,
(79) [TapannenbHbIe ¥ IEPICHANKYIISIPHBIC TIPSMBIE. KacaTeJbHasl, paBEHCTBO M 1Moj00ue (HUTyp, TPEyroJbHHUKOB;

OkpyXHOCTb M Kpyr. ['eomeTpuueckue MOCTpOEHUs. YTJbl B

OKPYXHOCTH. BrimcanHble W ONUCAHHBIE  OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKpY>KHOCTb.

YUeThIpEXYTrOJIbHUKH. Bnucannsie u ONKCAHHBIC
YETBIPEXYTOJIbHUKH.

Teopema I1udaropa u Hayana Tpuronomerpuu. Pemenue oomux
TPEYroJIbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJILHUKH.

[IpeobpazoBanms MJIOCKOCTH. JIBrKEeHUSI. [TonoOwue.
CummMmerpus.

IImomans. Bemaucinenwe 1romanei. Ilromagm moxoOHBIX

buryp.
JlexapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BekTopsl Ha MIIOCKOCTH.

MapajuIeIbHOCTh W NEPHNEHAUKYJSIPHOCTh MPSIMBIX, YIOJI
MEXKJy TMpPAMBIMH, CHMMETPUS OTHOCUTEIBHO TOYKH U
NpsSMOW; JUIMHA, PACCTOSIHME, BEJIWYMHA YIJIA, IUIOLIAJb,
MIEPUMETP.

Hcnoab3oBars  ¢QopmyJibl: nOepumMerpa U IUIOLIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIaAN Kpyra,
00BEMa MPSMOYTOILHOTO Mapalie/enuIea.

OnepupoBaTh NOHATHSAAMHM: TPSIMOYTOJbHasg CUCTEMA
KOOPAMHAT, BEKTOpP; MCHOJAb30BAaTh JOTU IOHATHUS A
MPEJCTABIICHUS! JAHHBIX M PELICHHS 3a/lad, B TOM YHUCIE W3
JIPYTHUX YY4EOHBIX MPEAMETOB.

Pemars 3agaum Ha TIOBTOPEHHWE OCHOBHBIX IOHSTHU,
WJUTIOCTPALIMIO CBSA3EM MEXKIY Pa3jJMYHbIMU 4YacTsAMHU Kypca.
Boi0upath MeToa U151 pelieHus 3a/1a4u.

Pemats 3aga4um U3 OBCEHEBHOMN JKU3HU.




TEMATUYECKOE IINIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb 1 CTATUCTUKA»
(IT0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zpanue
pasnena (TemMbl)
(4ucs10 yacoB)

OcHOBHOe co/iep:KaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IMXCs

IIpencraBienue [IpencraBnennie ngaHHBIX B Tabmunax. [Ipaktudeckne | OcBamBatb  Ha  0a30BOM  yYpOBHe  CHOCOOBI
AAHHBIX BBIUMCIICHUSI TIO TaOMWYHBIM JaHHBIM. VI3BieueHMe W | TPEACTaBICHUS CTAaTHCTUYECKUX JAaHHBIX M YHCIOBBIX
(7 v) UHTepIpeTanus TaOMu4HbIX JaHHbIX. [IpakThueckas paboTa | MAaccCHBOB C TOMOIIBIO TabMUI] M  JUarpaMm C
«Tabnuupn». UCIIOJIb30BAaHUEM  aKTyaJbHBIX M  BaXHBIX JaHHBIX
I'padmyeckoe mpencraBieHHe ITaHHBIX B BHJE KPYTroOBbIX, | (Aemorpaduyeckue JaHHBIE, MIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONOYATHIX)  auarpamMMm. UYUTeHWe W | HMPOMBIIIJIEHHOM M CEJIbCKOXO3SIIICTBEHHON NPOAYKLUH,
nocrpoenue  nuarpamm.  Ilpumepsl  aemorpadudeckux | OOIIECTBEHHBIC U MPUPOHBIC SIBICHUS).
JUarpaMM. H3yuyare Meroabl paboTel ¢ TaONMYHBIMM U
[IpakTiueckas pabora «/Iuarpammsiy. rpadUYecKUMU TPEJCTABICHUSIMU JaHHBIX C MOMOIIBIO
UPPOBBIX PECYPCOB B XO/€ NPAKTUYECKUX padboT (c
HAIPAaBIISAIONIEH TOMOIIIBIO).
OnucarenbHast Yucnossie Habopel. CpenHee apudmeTndeckoe. OcBauBaTh Ha 0a30BOM YpPOBHe IOHSITHUSI: YHCIIOBOH
CTATHCTHKA Menauana 4rcinoBoro Habopa. Y cTOMUNBOCTh MEIUAHBI. HaboOp, Mepa IEeHTPaIbHON TEHICHIMH (Mepa IeHTpa), B
8 4) [Ipaktuueckas padota «CpenHrue 3HAUCHUD. TOM YHUCJIE CpeliHee apuMeTHIecKoe, MeAnaHa.

Hawubonpiiee m HamMeHbINIEE 3HAYEHUS YHCIOBOTO Habopa.
Paszmax.

OnuchIBaTh CTAaTHCTUYECKHE JIAaHHBIE C IOMOIIBIO
cpeaHero apupMeTH4ecKoro u MeauaHbl. Pemars 3agaun
(¢ WCHoONB30BaHMEM 3PHUTENFHON HATSITHOCTH W/WIN
BepOAILHON OMOPHI)

M3yuatp cBoiicTBa CpeHUX, B TOM YHCIIE C ITOMOIIBIO
U(GPOBBIX PECYpCOB, B XOJAE MPAKTUICCKUX padoT, (c
HAIPAaBJISAIONIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM yYPOBHe MOHSATHSA: HAOOJbIIIEE




U HAMMCHBIICC 3HAUCHU A YN CIIOBOI'O MaCCHBa, padMax.
Pemathb 3agavM Ha BBI60p crnocoba onucaHus JaHHBIX B
COOTBECTCTBUU C HpHpOI[OfI JaHHBIX n OCIsIMHU
HUcCciaea0BaHus C HaHpaBJ’IHIOH_ICﬁ IIOMOIIBIO.

Cayuaiinas
U3MEHYHBOCTh
()

*CrnyuaiiHass U”3MEHUMBOCTH (TIpUMeEpHI). YacToTa 3HaYeHUH B
MaccuBe JaHHbIX. [ pynnupoBka. 'ucrorpaMmel.
[IpakTtuyeckas padora «CnyyaifHass U3BMEHUUBOCTH ». *

*QOcpauBaTh NOHATHSA: YacTOTa 3HAYEHHH B MAacCCHBE
JIAHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOTPAMMEI TI0 00pa3ILy

OcBauBaTh rpaduuecKue NpeICTaBICHUs Pa3HBIX BUIOB
CIy4YalHOM W3MEHYMBOCTH, B TOM YHCJIE C MOMOIIbIO
M(POBBIX PECYPCOB, B X0J1¢ MTPAKTUIECKON pabOTHI. *

BBenenue B
Teopuio rpagos
(4 19)

*I'pad, Bepina, pedpo. Ilpencrasnenue 3a1auu ¢ TOMOIIbIO
rpada. CreneHb (BaJIeHTHOCTH) BepwmHMHBL. Ymciao pédep u
cymmapHas creneHb BepiuH. Llens u nuki. Ilyte B rpade.
[Ipencrasnenne o cBs3HOCTH Tpada. O6xom rpada (itnepos
nyTh). [IpencraBnenue 00 opueHTHPOBAHHBIX rpadax. *

*OQcBauBaTh NOHATHS: Tpad, BepmmHa Tpada, pedpo
rpada, cTerneHs (BaJICHTHOCTh BEPIIMHBI), IIETIb U IIHUKJI.
OcBauBaTh NOHATHS: MyTh B Tpade, dDHICPOB MYTh,
00xo rpada, OpueHTUPOBAHHBIHN Tpad.

OOcyxaarb pemieHde 3aJa4M  Ha IOMCK CYMMBI
cTereHel BepmMH Tpada, Ha MOUCK oOxona rpada, Ha
MOUCK TMyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HaIIPaBJISAOLIEH TOMOIIBIO.

OcBanBaTh CHOCOOBI TIPEJICTABICHUS 3aqad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrHx
NpeMETOB ¢ ToMomblo rpadoB  (KapThl, CXEMBI,
AIIEKTPUYECKHE IeMH, (YHKIMOHAIBHBIE COOTBETCTBHSA)
Ha pumepax. *

BepositHOCTB M
4acTroTa
CJIy4aiiHOT 0
coObITHS

(4 19)

*Ciy4aliHbIil ONBIT U cilydaiiHoe coObITHE. BepodaTHOCcTh U
gacToTa COOBITUS. Ponb ManoBepOSTHBIX W NPaKTUYECKU
JIOCTOBEPHBIX COOBITHI B MpUpojie U B obOmecTBe. MoHeTa u
UrpajibHasi KOCTb B TEOPHUH BEPOSATHOCTEH.

[IpakTrueckas pabora «Yacrora BeInaseHus opiaay.™*

*OcBanBaTh MOHATHSA: CIy4YalHBIM ONBIT U CllydaliHOE
COOBITHE, MaJlOBEPOATHOE M IMPAKTUYECKH JOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTh MAaJOBEPOSTHBIX COOBITHI B
npuposie U OOIIeCTBE HAa BaXKHBIX MpUMepax (aBapuH,
HECYACTHBIE ClIy4au, 3amuTa NEPCOHAIILHON
nHpOpPMaLNH, TIepeaada JaHHbIX).

M3yuarps ponb KIACCMYECKHX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, urpajibHas KOCTh) B TEOPUH BEPOSATHOCTEH.
Ha6sro1aTh M M3y4aTh 4YacTOTy COOBITHH B IPOCTHIX
IKCIIEPUMEHTaX, B TOM YHCIE C TOMOINBIO HU(MPOBBIX
PECypcoB, B X0OZI€ MPAKTUYECKON pabOTHI.*

00001meHue,
KOHTPOJIb
(59)

[IpenacraBnenne  manHbix.  OmnucaTenbHas  CTaTUCTHKA.
BeposiTHOCTB cityuaitHOTO COOBITHS.

I[oBTOPSITH W3y4YeHHOE W BBICTPAMBATBL CHUCTEMY
3HAHUM.
Pemath 3anaum Ha npeCTaBICHUE U OMHCAHUE JTAHHBIX

C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK c
HaIIPaBJISAOLIEH TOMOIIBO.
Oobcyxnarb npuMepbI CITy4alHBIX COOBITHH,

MaJOBEPOATHBIX U MPaKTUYECKU JIOCTOBEPHBIX
CIIy4aliHbIX COOBITHH, UX PO B TPUPOJE U >KU3HU
4esioBeKa

8 ki1acc (He meHnee 34 4)

Ha3zpanue
pasnena (Tembl)
(uMcJ10 YacoR)

OcHoBHOE conep:kaHne

XapakTepucTHKA JeATeJbHOCTH 00y4al0IuXcst

IToBTOpPEHME
Kypca 7 kiaacca
(44)

[IpenacraBnenne  panHbix.  OmnucaTelbHass  CTATUCTHKA.
Cry4aitHast ”3MeHYUBOCTh. CpeTHue YHCIOBOTO HAabopa.
CnyuaiiHple  COOBITHSL. BepostTHocTH M 4acTOTBHI.
Kiraccnueckne Mopaenu TeOopur BEPOATHOCTEH: MOHETa M
WrpanabHas KOCTb.

IloBTOPSITH H3y4YeHHOE U BBICTPAMBATB CUCTEMY
3HAHMM.

Pemars 3agaum (Mo BH3yaJdbHOHW oOmope) Ha
MpEJCTaBJICHUEe W ONHUCAaHUE JIAHHBIX C TIOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars, 3amaum (Mo BHU3YaJbHOW omope) Ha
MPEACTABJICHUE TPYNIUPOBAHHBIX JAHHBIX W OINHUCAHUE
CIIy4ailHOM M3MEHYMBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOHW oOmope) Ha
OIIpEJIeIICHNE 9acCTOTBI CITy4aiHBIX COOBITHH,
o0Cy>KIeHHE IPUMEPOB CIIy4alHBIX COOBITHUH,
MaJIOBEPOSTHBIX u MIPaKTHYECKU JIOCTOBEPHBIX




CIly4yallHBIX COOBITUH, WX POJM B NPUPOAE U IKU3IHH
YeIJI0OBEKA.

OnucarenbHast *Orkionenus. Jucnepcust yncinoBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSITHS: JUCHEPCHS M CTaHAApPTHOE
CTATHCTHKA. OTKJIOHEHHE YHMCIIOBOTO Habopa. Jlnarpammsl paccenBaHusl. * OTKJIOHEHHE, HCIOJIb30BaTh 3TH XapaKTEPUCTHKH IS
PaccenBanue OIHCAaHUS PACCEUBAHUS JaHHbIX.
AAHHBIX YuyacTBoBaTh B 00CYyKI€HMH THNOTe3bl 00 OTCYTCTBUU
4 4) WJIM HAJIMYUU CBSI3U 110 IMarpaMMaM pacCEUBaHHUS.
CrpouTh jauarpaMMbl pacCeMBaHUS IO HMEIOIINUMCS
JTaHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHaIm3a).*
MHoxkecTBa MHoxecTBO, MoaAMHOXKecTBO. Onepanuu Haj MHOXecTBaMH: | OcBamBaTh MOHATHSI: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
(4 4) oOBeMHEHWE,  TiepecedcHue,  JomoiHeHue.  CBOWCTBAa | MOJMHOKECTBO.
ornepauui Haj MHOECTBaMHU: [epeMECTUTENIbHOE, | BBINOJHATH onepauuu HaJl MHOKECTBAMHU:
COUeTaTeIbHOE, PACTIPEAECTUTENILHOE, BKIFOUEHUSI. 00bEeTMHEHNE, TIepeceueHue, JOMoTHeHNe (110 00pasiry).
I'paduueckoe nmpeacraBieHre MHOKECTB. Hcnoab3oBath CBOWCTBA: HepeMECTUTEINILHOE,
COYETATEIbHOE, PACIPENEIUTENBHOE, BKIIOUEHUs (C
UCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).
Hcnoab3oBaTh rpaguueckoe MpeiCcTaBICHUE MHOXKECTB
IPY ONHMCAHUU DPEATbHBIX IMPOLECCOB M SBJICHUH, NpHU
pelIeHNH! 3a7a4 U3 APYTUX yU4eOHBIX MPEIMETOB H KYPCOB
(c UCTIONb30BaHUEM BU3YaJIbHOW OIOPHI).
BepositHocTh DnemMeHTapHbIe COOBITHSL. Cnyuaiinbie coobiTist. | OcBamBaTh  Ha  0a30BOM  YPOBHe  NOHATHS:
cIy4aiHOro bnaronpustcrByomue JJIEMEHTapHbIE COOBITHS. | BIIEMEHTApHOE COObITHE, CllydaifHoe COOBITHE Kak
coObITHA BepositHocTt  coObITuH. OnBITEI € PAaBHOBO3MOXKHBIMHU | COBOKYNHOCTH  OJaronpUsATCTBYIOIIMX  3JIEMEHTapHBIX
(649) 3JIeMEHTapHbIMH cOObITUAMU. CityuyaiiHbIi BEIOOD. COOBITHI, PABHOBO3MOKHBIE 2JIEMEHTAPHbIE COOBITHS.

[TpakTuueckas padota «ONbITEI C pPABHOBO3MOKHBIMU
AIIEMEHTaPHBIMHU COOBITUSMMY).

Pemath 3aga4m Ha BBIUKCIIEHUE BEPOATHOCTEN COOBITUI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CllyyaiiHOro
ombITa (C HCIONB30BAHUEM 3PUTEIBHOW HATJISIIHOCTH
u/Win BepOabHON OIOpHI).

PemaTh 3aga4u Ha BBIUKCIIEHUE BEPOATHOCTEN COOBITUI
B ONbITaX C PAaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU




COOBITHSIMH, B TOM 4YHCJIE C MOMOIIBIO KOMITbIOTEpaA (C
UCIIONIb30BAaHUEM  3PUTEIbHOW  HATJSAHOCTH  W/MIIU
BepOaIbHOM OTIOPHI).

IIpoBoauTh M M3y4YaThb ONBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMH (C UCIIOIB30BAaHUEM MOHET,
UrpaJIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJI¢ TMpPaKTHYECKOH paboThl (C HCHOIB30BAHUEM
BU3YaJbHOU OMOPHI).

BBenenue
Teopuro rpagos
(44)

B

*IlepeBo. CBoiicTBa  nmepeBa: CIWHCTBEHHOCTh  IyTH,
CYIIECTBOBAaHME BHCSYCH BEPUIMHBI, CBA3b MEXIy YHCIOM
BepIIUH U yncioM péodep. [IpaBuno ymuoxxenus. *

*OQcBanBaTh MOHATHA: JIEPeBO Kak rpad Oe3 NuKIa,
BUCAYAs BEpIIMHA (JIUCT), BETBb JEpeBa, MyTh B JIEPEBE,
JMaMeTp Jepena.

H3yuarh cBoiicTBa 1epeBa: CyIIECTBOBAHUE BHCSUYECH

BCPUINHBI, CAUHCTBCHHOCTbH IIyTH MCKOY ABYMsI
BEpPIIMHAMHU, CBSI3b MEXKIY YHCIOM BEpIIMH M YHCIOM
pEodep.

YyacTBoBaTh B O0CY:KI€HHHM PpelIeHHsI 3aJadyH Ha
MIOWUCK W TIepeyHCIeHHe MyTell B JiepeBe, OMpe/eieHne
YyuCiIa BEpIIMH Wi péOep B JepeBe, 00X0j] OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IpaBuIa
YMHOXKeHUSL. *

CayuaiiHnbie
coObITHA
(8 1)

*[IpotuBomnonoxkHoe  coObite.  [luarpamma  Dilnepa.
OObenuHeHWE © TiepeceueHue coObITui. HecoBMecTHBIC
coobiTiss. dopmyna cioxeHuss BeposTHocTed. IlpaBuio
YMHOXKEHMSI ~ BEPOSITHOCTEM.  YCJIOBHas  BEPOSTHOCTD.
HezaBucumble  coObiTus.  IlpencraBienue  ciydaiiHOTO
SKCIIEpUMEHTa B BUJIE JiepeBa. *

*OcBanBaTh MOHATHS: B3aHMHO TMPOTHUBOIIOJIOKHBIE
COOBITHS, OTEpali HaJ COOBITUSAMH, OOBCIUHCHUE H
nepeceveHre coObITHH, Auarpamma Oiiepa (Dinepa—
Benna), coBMecTHbBIE U HECOBMECTHBIE COOBITHS.

H3yuyath TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS NBYX
COOBITHI ((OPMYITBI CIIOKEHUST BEPOSTHOCTEN).

YuacTBOBaTh B 00CY:KI€HUH pellleHUus] 3aJa4M, B TOM
quciie TEKCTOBBIE 3a7jaul Ha OIpEAETICHUE BEpOSITHOCTEN
OOBbEIMHEHUS M TepPeceyeHs] COOBITHI C TMOMOIIBIO

YHUCIOBOM TpsAMOH, aumarpamm  Oinepa, (GOpMyIbI
CJIOKCHHSI BEPOSITHOCTEM.
OcBauBarhb NOHATHSA: IIPaBUIIO YMHOKECHHUS




BEPOSITHOCTEH, YCJIOBHasi BEPOATHOCTh, HE3aBUCUMBIC
COOBITHS JIEPEBO CIIy4alfHOTO OIBITA.

HN3yuats cBoiicTBa  (OmpeesieHus) HE3aBUCHUMBIX
COOBITHH.

YuyacTBOBaTHL B OOCYKIE€HMH pelleHUusi 3aJayM Ha
OIpe/ieNIeHNE U UCIIOJIb30BaHNE HE3aBUCUMBIX COOBITUH.
YuyacTBOBaTHL B OOCYKIE€HMH pelleHUusi 3aJayM Ha
MOMCK BEpPOSITHOCTEH, B TOM UHCJIE YCIOBHBIX, C
MCTIOJIb30BAHUEM JIEPEBA CIIy9allHOTO OMbITa. *

O0o00menue,
KOHTPOJIb
(4 4)

[IpencraBnenue naHHbIX. OnucaTenbHas cTaTucTUKA. ['padbl.
BepositHOCTB CIIy4ailHOTO COOBITHSI. DNIeMEHTHI
KOMOWHATOPHKHU.

IloBTOpPSITH WU3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHWM.

Pemath 3a1auu Ha TpeCTaBlICHUE U OMUCAHHUE JaHHBIX
C HIOMOIIBIO W3YYCHHBIX  XapaKTCPUCTHUK (c
UCIIOJIb30BaHUEM BU3YAJIBHOM OIOPHI).

*Y4yacTBoBaTh B O00CYXK/IEHHUM peLIeHHs® 3aJa4M C
pUMeHeHreM rpados.

Pemiath 3agaum  Ha  HAXOXKJICHHE  BEPOSTHOCTH
CIIy4aiflHOTO COOBITUSI TIO BEPOSTHOCTSAM 3JIEMEHTapPHBIX
COOBITHH, B TOM YHCJIC B OMBITaX C PAaBHOBO3MOXXHBIMU
AIIEMEHTapHBIMHU COOBITUSMU (C BU3YyaJIbHOW OMOPOH).
*YyacTBoBaTh B 00CY:KI€HMHU pelleHUs1* 3a4a4M Ha
HaX0X/ICHUE BEPOSTHOCTEH OOBEAMHEHUS U TIepeceueHUs
COOBITHH, B TOM YHCJIC HE3aBUCUMBIX, C HCITOJIb30BAHUEM
rpaduyecKkux TPEJICTaBICHUA U JepeBa CIydailHOTro
OTIBITA.

*YyacTBOBaTh B 00CYKICHHHM pelIeHWs™ 3aJa4d Ha
MepPEeYUCIICHNe KOMOMHAIMIA (YHCIIa TIEPECTaHOBOK, YHCIa
COUYETaHMIi), HA HAXOXKJEHUE BEPOSTHOCTEH COOBITHH C
MPUMECHCHHEM KOMOWHATOPUKH, B TOM YHCIE C
UCIONIb30BaHuEM TpeyronbHuka [Tackans.

9 kinacc (He meHnee 34 4)




Ha3zpanue
pasnena (TemMbl)
(4ucs10 4acoB)

OcHoOBHOe coep:kaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IMXCs

IToBTOpEHUE
Kypca 8 kiacca
(4 9)

[lpencraBnenne  maHHbIX.  OnmcareNbHasi — CTAaTHUCTHKA.
Omnepanuu Haa coObITHsIME. He3aBUCHMOCTB COOBITHH.

IToBTOpsITH M3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

Pemathb 3a5a4M Ha IPEICTaBICHUE U ONIMUCAHUE IAHHBIX.
Pemate 3agaum  Ha  HaxOXACHHE BEPOSTHOCTEH
OOBbEIMHEHUSI M IEePEeCeUYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJb30BaHUEM  rpaduyeckux
IIPEJICTaBICHUN U AEpEBa CIIy4alHOTO OIIbITA.

Pemarts 3aga4yu Ha nepednciieHne KOMOMHAIMK (dncia
IIEPECTAHOBOK, YMCJIAa COYETaHWil), Ha HaXOXKACHUE
BEPOSITHOCTEU coObITHI c IIPUMEHEHUEM
KOMOMHATOpPUKHM, B TOM YHCIE C HCHOJIb30BAHUEM
TpeyroJyibHuKa [lackais

DJIeMeHTBbI
KOMOUHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMmHOXeHHs. llepecTaHOBKH.
®akropuan. CoyeTaHusi U YUCIO coueTaHu. *TpeyronpHUK
[Mackans.* [TpakTrueckas pabora «Bpruncnenue
BEPOSITHOCTEH C UCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMIA
ANEKTPOHHBIX TAOJIUID.

OcBauBaTh Ha  0a30BOM  YpPOBHe  TOHATHS:
KOMOWHATOPHOE MPAaBUJIO YMHOXCHHS, YIOPSAIOYCHHAS
mapa, TpOWKa OOBEKTOB, IEPECTAHOBKA, (haKTopHas
YHCa, COYETAaHWE, YHUCIO COYCTAHUHU, *TPEyrobHUK
[MTackais.*

Pemars npocreiimue 3agauydM  Ha  [EPEUUCIICHHE
YHOPSA0YCHHBIX nap, TPOEK, NepeUnCIICHNE
MEPECTAHOBOK W COYETAaHUIH DIIEMEHTOB PAa3JIMYHBIX
MHOKeCTB (TI0 00pa3siry).

Pemars mpocreiimue 3aaa4M Ha MPUMEHEHUE 4YHUCIa
coueTaHuii B ayredpe (COKpamEHHOe YMHOKECHHE, OUHOM
HrroToHa) (¢ HanmpaBIIsIONIEH TOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOPWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHUCIEC C TIOMOIIBIO
AIIEKTPOHHBIX TAOJUI] B XOJA€ MPAKTUYECKOH paboTHI (C
BH3yaJIbHOW OTIOPOiA).




I'eomerpuueckasi
BEpPOSITHOCTDH
(44)

*['eomerprueckas BeposTHOCTh. CirydailHbII BBIOOP TOUKH U3
(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, U3 AYT'H OKPYKHOCTH. *

*OcBauBaTh MOHATHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B OO0CYKJIE€HUM pelIeHWsl 3aJa4yd Ha
HaXO0XICHUC BepOHTHOCTeﬁ B OIIbITax, HpeI[CTaBI/IMBIX
KaK BBIOOpP TOYEK W3 MHOTOYTrOJbHHKA, Kpyra, OTpe3Ka
WIN JyTU OKPY>KHOCTH, YHCIIOBOTO MPOMEXKYTKA *

HcnbpiTanus
bepnyumn
(6 9)

Hcneiranne. Ycenex u Heynada. Cepus UCHBITaHUM 10
neporo ycnexa. HMcoelrtanus beprymum.  BepositHocTH
coObITi B cepun ucnbiTaHui bepHymmu. IlpakThueckas
pabora «Mcnpitanus beprymimy.

OcBauBaTh Ha 0230BOM yPOBHE NMOHSATHA: UCIBITAaHUE,
3IIEMEHTApHOE COOBITHE B UCTIBITAHUY (YCIIEX U HEey/1aya),
cepusi UCHBITAaHWM, HACTYIUICHHME IIEPBOrO  ycrexa
(meynaun), cepust ucnibITaHUN bepHyu.

Pemate  mpocrelimime 3aJadyM Ha  HAXOXKJEHUE
BEPOSTHOCTEW COOBITHI B CEpUU HCHBITAHUI /10 MEPBOTO
ycrexa, B TOM 4Hcie ¢ IpUMEHEHHeM (hopMyJibl CyMMBbI
reOMETPUYECKOI Mporpeccuu (C Ornopoi Ha CIPaBOYHYIO
nH(popMaIuo).

Pemrare  mnpocreiimiue 3aja4yd HAa  HAXOXIACHHUE
BEPOSATHOCTEH  DJIEMEHTAapHbIX COOBITMH B  cepuu
UCIBITAaHUN DbepHyuM, Ha HAaX0XIEHHE BEpPOSTHOCTH
ONPENEIEHHOIO YHNCIIA YCIEXOB B CEPUM  HUCIIBITAHUN
bepuynnu (¢ BU3yaJlbHOM ONOPOIA).

H3yuaTs B X01€ NpakTH4YeCcKOi padoThl, B TOM YUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnblTaHuil bepHynnm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyuaiiHass BEIWYMHA W PACHpPElEICHHE BEPOATHOCTEH.
MareMartnyeckoe OXHJIAHHE U JHUCIEpCUs  CIy4alHOU
BenU4MHBL. [IpuMepel MaTeMaTH4YeCKOTO OXHMIAHUSA Kak
TEOPETHUUYECKOr0 CPEIHErO 3HAYCHUSI BEJIMYHHBI.

Ilonatne o 3akoHe  Oonbimiumx  yucen.  M3mepenue
BEPOSITHOCTEM € MOMOLIBI0 4acToT. [IpuMeHeHHme 3akoHa
OOJIBIINX YHCE.

OcBouthr Ha 0a30BOM YPOBHe NOHSATHS: ClydaiHas
BEJIMYNHA, 3HAYCHHUE CIIy4aitHON BEJIMYNHBI,
pacrpeesieHue BEpOsTHOCTEM.

HN3yyars u o00cyXknaTb IpUMEpPbl JUCKPETHBIX U
HENPEPBIBHBIX CITyYalHBIX BEIMUYUH (POCT, BEC UYETIOBEKa,
YHCIEHHOCTh HaceJIeHHUS, Jpyrue M3MEHYMBBIC
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTAaTHCTUKH),
MOJICJIBHBIX ~ CIyYalHBIX  BEJHMYMH, CBA3aHHBIX  CO
CIIy4aiHBIMHM OTbITaMH (OpOcaHHME MOHETHI, UTPaJTHLHOM
KOCTH, CO CITy4aifHbIM BHIOOPOM U T. II.).




OcBauBarthb Ha 0a3zoBOM YpoBHE NMOHATHUSA
MATEMAaTHYCCKOEC OXHAAHUC cnyqaﬁHoﬁ BCJIIMYHUHBI KakK

TEOPETUYECKOE cpeaHee  3HAYEHHE, JTUCTIepCHs
CITy4aifHOM BEITMYMHBI KaK aHAJIOT JAMCIEPCUU YHCIOBOTO
Habopa.

Pemiats 3amauMm Ha BBIYMCIEHHE MAaTEeMAaTUYECKOTO
OKMJAHWA W  JUCIEPCUU  JHUCKPETHOM  CIIy4anHOU
BEJIMYMHBI M0 33JJaHHOMY paclpeesieHUuI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTPaxOBaHUEM U JIOTEpesMHU (C
HAIPAaBIISAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTeMAaTHYECKUM  OXHIAHUEM U
JUCTIepCUell HEKOTOPBIX paclpeiiesieHul, B TOM 4HCIIe
pacrpeeneHus Cly4alHOM BEIMYUHBI «UUCIIO YCIIEXOB»
B CEpHUH UCTIbITAaHUN bepHyuin.

H3yuyath 9acTOoTy COOBITUS B  TOBTOPSOIIUXCS
CIIy4aHBIX OMbITaX KaK CIy4ailHyI0 BEJIUYUHY.
3HaKOMHUTBLCS C 3aKOHOM Ooibmux uucen (B Qopme
bepnymnu): mnpu OONBIIOM 4YHCJIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

Pemiats 3amaum Ha U3MepeHUE BEPOSATHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABJIAIONICH TOMOIIBIO).
OO6cyxaaTth  poiabp  3aKkoHa  OONBIIMX  YHCEIT B
000CHOBAaHUU 4aCTOTHOTO MeToJ1a U3MEpEHUS
BEPOSTHOCTEH.

OO0cyx1aTb 3aKOH OOJBIIMX YHCEN KaK IPOSBICHUE
CTaTUCTUYECKOW YCTOWYMBOCTU B U3MEHUUBBIX SBJICHUSX,
pOJb 3aKOHa OOJNBIIMX YUCEN B NPUPOAEC U B JKHU3HHU
YeloBeKa.

00001meHue,
KOHTPOJIb
(10 v)

[IpeacraBnenne  manHbix.  OmnwucarenbHas
BepostHocTh CIIy4aifHOTO COOBITHSL.
KoMOMHaTOpUKH. CITy9daiiHbIe BEIMYMHBI U PACTIPE/ICIICHUS.

CTaTUCTHKA.
OJIEMEHTHI

I[HoBTOPSITH W3yYeHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

Pematp 3a1aun Ha Ipe/ICTaBIICHUE U ONTUCAHUE JaHHBIX.
Pematp 3agauyM  Ha  HaXO0XACHUE  BEPOSTHOCTEH
COOBITHI, B TOM YHCJIC B OMNBITaX C PAaBHOBO3MOXXHBIMU




3JIEeMEHTapHBIMU COOBLITHSIMU, BEPOSITHOCTEH
OOBEMHEHUsT M TepeceYeHUs] COOBITHI, BBIYHCIATH
BEPOSITHOCTM B OMbITaX C CEPUSIMH  CIyYalHBIX
HCIIBITAaHHI

[Ipu pazpaboTke paboueld mporpaMMbl B TEMAaTHYECKOM IUJIAHUPOBAHHWH JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH
MCITOJIB30BAHUS JIEKTPOHHBIX (IIU(POBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIONMIMXCA Y4COHO-METOAMUYESCKIMHU MaTepHaIaMH
(MyITbTUMEIUHHBIE TIPOTPAMMBI, DJJIEKTPOHHBIC YUYCOHWKM ¥ 3aJaYHUKH, DJJICKTPOHHBIE OMOIMOTEKH, BUPTyaIbHBIC
71a00paTOpUu, UTPOBBIE MPOrPAMMBI, KOJUIEKIIMK HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMbIMH N1 OOyUEHUS U
BOCIIUTAHUSI PA3JIUYHBIX TPYIIN IOJb30BaTEIEH, MPEACTABICHHBIMUA B 3JEKTPOHHOM (IIM(POBOM) BUJIE U PEATUIYIOMIUMU
munaktuaeckue Bo3moxHocTu KT, comepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM.
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