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®denepanpHas pabodas mporpamMma mo ydeOHOMY mnpeameTy «Maremarukay
(6a3oBbBIN ypoBeHb) (TpemMeTHas o6macTh «Maremaruka U wHpOpPMaTHKa») (nmanee
COOTBETCTBEHHO — TIporpaMma IO MaTeMaTWKe, MaTreMaThka) BKJIFOYaeT
MOSICHUTENIBHYIO  3alHCKy, COJEpKaHWe OOyYeHMs, IUIaHUPYEMbIE pe3yJIbTaThl
OCBOCHHUS TIPOTPAMMBI IT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AITNCKA

®denepanpHas pabodas mporpaMma MO MaTeMaTHKe Il OOy4alomuxcsl ¢
3a/Iep>KKOM mcuxudeckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 0OIIEro
oOpa3oBaHUsl MOJTOTOBJIEHa Ha OCHOBe DeAepaibHOr0 TroCyAapCTBEHHOIO
o0pa3oBaTebHOTO  CTaHjapra OCHOBHOro obmiero oOpazoBanus  (IIpuxas
Munnpocgemienuss Poccun ot 31.05.2021 . Ne 287) (mamee — DPI'OC OO0O),
denepanbHOM aganTUPOBAHHON 00pa30BATEIBLHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusi I OOyYarOUIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS
(ITpuka3z Munnpocgenienus Poccuu ot 24 Hos0ps 2022 1. Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro 0OOpa3oBaHUS MO YYEOHOMY MPEIMETY
«Maremaruka», @enepaibHOM IPOrpaMMbl BOCIHUTAHUSA, C YUETOM PACIPEAECIEHHBIX
Mo KjaccaM TpoOBEpsSeMbIX TpeOboBaHUN K pesyiabraram ocBoeHus DenepanbHOU
aJIanTUPOBAHHON 00pa30BaTENIHbHONM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs
JUisi 00ydaroImuxcsl ¢ 3aJEPKKOM TICUXMYECKOTO pas3BuTHs. B paboueil mporpamme
YYTEHBI e U ToJIoKeHUsT KoHIenuu pa3BuTHS MaTeMaTHIeCKoro oOpa3oBaHus B
Poccuiickoit deneparum.

O01mast xapakrepucTuka y4e0Horo npeamera «MareMaTuka

VYuebubiit mpeamer «MareMmaTthka» BXOAUT B MPEIMETHYHO 00J1acTh
«MaremaTtka ¥ uH@OpMaTHkay. OH CHOCOOCTBYET pPa3BUTHIO BBIUYMCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHHMS I10JIb30BATHCS
AITOPUTMAMHM, a TaKKe NMPUOOPETECHUIO MPAKTUYECKHUX HABBIKOB, HEOOXOJUMBIX B
MOBCEAHEBHOM ku3HM oOywatontuxcsi ¢ 3[IP. VY4eOnplii mnpemMer pa3BUBaET
MBIIJIEHUE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIbHYI) TI'PaMOTHOCTb,
YMEHUS ~ BOCHPUHMMAarb U KPUTUYECKH  aHAJIM3UPOBaTh  MH(POPMALHUIO,
MPEICTABICHHYIO B PA3IMYHBIX (hOpMaX.

OOyueHne mMareMaTuke JAa€T BO3MOXKHOCTb pa3BUBaTh y oOydatoutuxcsa ¢ 3I1P
TOYHYIO, PALlMOHAJIBHYI0 U HUH()OPMATHBHYIO peyb, YMEHHE OTOMparTh Hauboliee
MOJXOMSIINE S3bIKOBBIC, CUMBOJIMYECKUE, IPaPUUECKUE CPENCTBA JJIs BbIPAKEHUS
CYKJIEHUW 1 HAIJISIATHOTO MX MPEACTABICHHUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABIsieTCS OoO0Ilee 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 pEIEHUsT HAay4YHbIX W MPUKIAAHBIX 3a1ad. TakuM o0pa3oM, MaTreMaTH4eCcKOe
oOpa3oBaHME BHOCUT CBOM BKJIaJ B ((OpPMHpPOBAaHUE OOLIEH KyJIbTYpbl YEIOBEKA.



W3yuenne MareMaTUKU TaKXKe CIOCOOCTBYET ASCTETHUYECKOMY BOCHUTAHHUIO
YeJIOBEKA, [OHMMAHHUIO KpacoTbl W H3SIIECTBA MAaTEMaTHYECKUX PACCYKICHHH,
BOCITPUSITUIO TEOMETPUYECKHX (DOPM, YCBOEHUIO UJIEU CUMMETPHUHU.

[IporpamMmma oTpaxaer cojepkanue oOydeHusi npeamery «MaremaTukay ¢
Y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuatonuxcs ¢ 3I11P. OBnanenue
y4eOHBIM IpeaMeToM «MaremaTnkay MpeACcTaBiIseT ONPEAEICHHYIO CI0KHOCTh AJIs
yuamuxcst ¢ 3[IP. YV oOyuaromuxcs ¢ 3[IP Hanbonee BbIpake€Hbl OTCTAaBaHUS B
Pa3BUTHHU CJIOBECHO-JIOTUYECKUX (OPM MBIIUICHUS, TMOATOMY aOCTpakTHbIE H
OTBJICUEHHBIE KATETOPUU UM TPYAHONOCTYIHBI. B TOXE BpeMms Mpu CHenuaJIbHOM
oOyueHuu oOydyaromuecs MOTYT BBINOJHATh 3aJaHusl 1o anroputMmy. OHu
BOCIIPUMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HA AHAJIOTMYHOE 33JIaHUE
YCBOEGHHOTO crnocoba perieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEUICHHOE CTAHOBJICHHUE JIOTMYECKUX JEHUCTBUM IPUBOIAT K HEIOCTATOYHOU
OCMBICIIEHHOCTH COBEpIIAEMbIX Y4eOHBIX ACUCTBUNA. Y 0O0yYaromMxcsi 3aTpyIHEHbI
CUETHBIEC BBIYMCIIEHUS, NMPOU3BOJUMBIE B yMe. B NHCbMEHHBIX BBIYMCIEHUSX OHHU
MOTYT MNpPONYCKaThb OJMH M3 IMPOMEKYTOUYHBIX IIaroB. Ilpu pabore ¢ 4yMCIOBBIMU
BBIPAKEHUSIMHM, BBIYMCIIEHUEM WX 3HAYEHUS MOTYT HE YJIEpKUBATh MPaBHJIbHBIN
nopsanok aevctuid. [lpu ynpomieHuu, npeodpa3oBaHUM BBIPAXKEHUN ydaluecs ¢
3IIP HEe MOTYyT CaMOCTOATENBHO MPHUHATH PEIIEHHE O MOCIEA0BAaTEIbHOCTH
BBITIOJTHEHUSA J1eUCTBUNA. KOHKPETHOCTh MBINUIEHUS OCJOXKHSET YCBOCHHSI HaBbIKA
pelleHNs] YpaBHEHUW, HEPAaBEHCTB, CHCTEMbI YypaBHeHuUWA. WM ManomocTtymHo
COBeEpIlIEHNE 0OPATUMBIX OTIEPALIHIA.

Huskuii  ypoBeHb pa3BUTHUS  JIOTMYECKUX  OlEpalMd, HEAOCTATOYHAas
O0OOIIEHHOCTh MBILUICHUS 3aTPyAHAIOT H3yueHHe TeMmbl «DyHKUIuu»: Mpu
onpeAeneHu (YHKIMOHATBHOW 3aBUCHUMOCTH, IpU ONHCAHUM TpaduuecKoi
CUTYaIlH, UCIIOJIB3YSl T€OMETPUUECKHM, anredpandeckuil, (yHKIIMOHATbHBINA S3bIKH.
Hepenko yuammecs He BUIAT pa3sHHUIBI MEXIY OONACThIO OmpeneneHus QyHKIUUA U
00J1aCThIO 3HAYEHUH.

Pemenue 3agau conpspkeHO € TPYAHOCTAMHM O(OPMIIEHHSI KpATKOM 3amucw,
MIPOBEJICHUSI aHAJIM3a YCIOBUS 3aJ]a4t, BbIJICJICHUS cyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHsOTCS clienaTh YMO3AKJIIOYEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPAlMOHAIbHBIE CHOCOOBI  PEIICHUs, HWHOTJAa OrPaHUYUBAIOTCS
MaHHUIYJALUSAMA C YUCTAMHU.

[Ipu wu3yueHHMM reomeTpuyeckoro wmarepuasna ooOyvaromuecs ¢ 3IIP
CTAIKUBAIOTCSI €  TPYAHOCTBIO  JI€JaThb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
IIOCJIEI0BATENBHBIE PACCYKICHUS. HenpouHble 3HaHUs OCHOBHBIX TEOPEM IT'€OMETPUU
OPUBOJUT K OLIMOKaM B pPELICHUH TreoMeTpuyeckux 3anad. OOydarommuecs MOTyT
NOJIMEHUTH (POPMYITy, HETIPaBUIHLHO MPUMEHUTH TeopeMy. K ceppe3HbIM omunbkaM B
pelmeHMr  3aJad  IPUBOJAT  HENOCTATOYHO  Pa3BUThIE  NPOCTPAHCTBEHHBIC
peAcTaBiIeHUs. M CIOKHO BBIIOJHUTH YEPTEXK K YCIOBHUIO, B IMCBMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

To4YHOCTH 3aIOMUHAHUS M BOCIPOU3BEIACHUSI YUEOHOTrO0 Marepuana CHUKEHBI
[0 TMPUYMHE CIA00CTH MHECTUYECKOW JESTENbHOCTH, CYKEHHUS 00beMa IMaMsTH.
Oo6yuaromumes ¢ 3IIP TpeOyercss Gosibllie BpeMEHM Ha 3aKpeIyieHWe Marepuana,
aKTyaJau3alus 3HaHUW 110 ONIOPE MPU BOCIIPOU3BEICHUH.



Jlng  mpeojonieHuss  TpyOHOCTEH B M3Y4YEHHMM Y4YeOHOro ImpeaMera
«Maremartukay HeoOX0IMMa aianTtanus o0beMa U XapakTepa yueOHOro MaTepraia K
MO3HaBaTeNbHBIM BO3MOXXHOCTAM yvamuxcs ¢ 3[IP. Cnenyer yueOnblii Matepuan
NPENOJHOCUTh HEOOJBIIMMHU MOPLUUSMH, YCIOXKHSS €ro MOCTENEHHO, U3BICKUBATH
CrocoObl  aJanTallMd  TPYAHBIX 3aJaHU, HEKOTOpble TEMbl JaBaThb Kak
O3HAKOMUTEJIBHBIE; UCKJTIOYaTh OTJICIbHBIC TPYJHBIE JI0Ka3aTeIbCTBA;
TEOPETUYECKU MaTepual PEKOMEHAYETCS H3ydaTb B MPOLECCe MPAKTHUECKOU
NESATENBHOCTH MO pelieHuio 3anady. OpraHu4eckoe €AMHCTBO MPAKTHUYECKOW U
YMCTBEHHON JI€ITEIbHOCTH YYallUXCd Ha YypOKax MaTeMaTUKHU CIIOCOOCTBYIOT
MPOYHOMY U CO3HATEIIbHOMY YCBOGHHIO Oa3MCHBIX MATeMAaTHYECKUX 3HAHUM U
YMEHUH.

Hean u 3apa4n u3yvenus yueoOHoro npeamera «MaremaTuka»

[TpuopureTHbIMU LIETAMU O0yUEHHUS MaTeMaTuKe B 5—9 Kiaccax sBISIFOTCS:

" (opmHpOBaHHE LEHTPAJIbHBIX MAaTEeMAaTHUYECKUX MOHATUH (UMCIIO, BEJIIMYHMHA,
reoMeTpudeckas  (urypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00eCneunBalOUX MPEEMCTBEHHOCTh W IEPCHEKTUBHOCTh MAaTEMAaTHUYECKOTO
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noaseAeHue oOyvarouuxcs ¢ 3[IP Ha poctymHOM i HMX YpPOBHE K
OCO3HAHHMIO B3aMMOCBSI3M MAaTE€MaTUKU M OKPYKAKOLIEr0 MHUpa, MOHHUMaHUE
MaTeMaTUKHU KaK 4acTu OOIIel KyabTyphl YEJIOBEYECTBA;

" pa3BUTHE MHTEUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaromuxcs C
3I1P, no3HaBaTenbHOW aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUHN, KPUTUUHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMAaTUKH;

" (GopmupoBaHHEe (PYHKIHOHAIBHON MaTeMaTHYeCKOM TI'paMOTHOCTU: YMEHHS
pacno3HaBaTh  MPOSIBICHUS  MAaTEMaTUYECKUX  TOHATHUNA, OOBEKTOB U
3aKOHOMEPHOCTE B pEalbHbIX JKU3HEHHBIX CHUTyallUsIX W TPU H3YUYECHUH
JPYTUX y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dopMynupoBaTh HUX Ha S3bIKE MaTEeMaTUKU M CO3/1aBaTh MaTeMaTHYeCKHUe
MOJIENIA, TPUMEHATb OCBOCHHBIM MAaT€MAaTWYECKWM arapar il pPeIeHus
[IPaKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPHPETUpPOBaTb M  OLICHUBAThH
IIOJIyYEHHBIE PE3YJIBTATHI.

JlocTrkeHue 3TuX Leeid 00ecreuynBaeTcs peuIeHuEM CIEeIyIOIuUX 3a1a4:

* ¢opmupoBarh y oOyuvatomuxcsi ¢ 3[IP HaBblkM yuyeOHO-TIO3HABATEIBHOM
NEeSATENbHOCTH: IUIAHUPOBaHUE pa0OThI, IMOUCK palMOHAIBHBIX IyTeH ee
BBITTOJIHEHUS, OCYIIECTBIEHUS CAMOKOHTPOJIS;

" crocOoOCTBOBaTh HWHTEIIEKTYalbHOMY pa3BUTHIO, (OPMHUpPOBATh KauecTBa,
HEOOXOAMMBIE YEJIOBEKY ISl MTOJHOLICHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTUYECKON AESATEIbHOCTH: SICHOCTM U TOYHOCTH MBICIIH,
WUHTYHILIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEN;

* (GopMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYalIUXCAd B paMKax MpEeAMETHOU
obnactu «Martemaruka 1 UHPOpPMaTHKaY;

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



" OCYILECTBIATh KOPPEKLHUIO TIO3HABATENBHBIX MpoeccoB obydaromuxcs ¢ 311P,
HEOOXOJIMMBIX [IJIsl OCBOEHMSI MPOrPaMMHOIO Marepuaja Mo y4eOHOMY
penMery;

" QpeaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMKM OOpa30BaTeNIbHBIX J1e(PUIIMTOB
B OCBOEHHUU MPEIIIECTBYIONIETO MPOrPaMMHOI0 Marepuaia y 00ydaroImuxcs C
3I1P 1 HETOCTATKOB B MX MAaTEMAaTUYE€CKOM Pa3BUTHUH;

" copMHUpOBaTh YCTOMUMBBIA HHTEPEC yUAIMXCS K PEAMETY;

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

BBIUMCIICHUS, «Airedpa» («Anredpanueckue BbIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBay), «Dyukuun», «leomerpus» («leomerpuyeckue GuUrypsl U uX
CBOICTBaY, «3MepeHrne reoMeTpUYeCKUX BETUYNHY), «BEpoATHOCTb U CTaTUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MAPAJUIENbHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOMN
JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJHA OT JApPyroil, a B TECHOM KOHTaKTe€ H
B3aumonerictBud. Kpome »3Toro, ux oObenuHSET JOTrHYecKas COCTaBIISIIOIIAs,
TPAAULIMOHHO TpHUCyLIass MaT€éMaTUKEe W IMPOHU3BIBAIOIIAs BCE MAaTEMaTHYECKHE
Kypcbl U coaepxkarenbHpie JuHMH. CdopmynupoBanHoe B DexepanibHOM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTAaHAApTE€ OCHOBHOrO OOIIEro 0oO0pa3oBaHMs
TpeOOBAHHE «YMETh OMNEPHUPOBATh MOHATUAMM: ONpPENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelbCTBO; YMEHHME paclo3HaBaThb MCTHUHHBIE W JIOXKHBIE BBICKA3bIBAHUA,
NPUBOJUTH NPHUMEPbl M KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUIIAHUS
BBICKa3bIBAHMI» OTHOCUTCS KO BCEM Kypcam, a (POpPMHUPOBAHUE JIOTHUYECKUX YMEHUN
pacmpenensieTcs IO BCeM rojaM oOOy4deHUss Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusI.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ysbraTaM
ocBoeHus: DenepanbHON paboyelt TPOrpaMMbl, pPACTIPEACIEHHBIM IO ToJaM
OO0y4eHUsI, CTPYKTYpHUpOBAaHO TakuM o00pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOMPOCaM OOydaromuecss oOpaliajiich HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTHYECKUMHU TMOHATUAMH M  HaBbIKAMU  OCYILECTBILIOCH
MOCJIEI0BATENIbHO U NOCTYIATENbHO, ¢ COOMIOIEHUEM MPUHLIUIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJIMCHh B OOMIYIO CUCTEMY MAaT€MaTHYECKHUX IpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pactuupsis u yryOunsst e€, o0pa3ysi IpOYHbIE MHOXECTBEHHbIE
cBsi3u. OOuMe ey u3ydeHus: yueOHoro npeamera «Maremarukay MpeacTaBlIeHbl B
®denepanbHOM paboyeil mporpaMMe OCHOBHOTO O0IIEro 0Opa3oBaHusl.

Oco0enHocTH 0TOOpa M aJANTALMM Y4eOHOT0 MaTepraJIa 0 MAaTeMATHKe

OOyuenue yueOHOMY mpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUH
ONITUMAJIBHBIX YCIOBUHN JJII YCBOGHHUS MPOTPaMMHOTO MaTepraja 0O0yJaromnuMuUcs C
3I1P. bonbilioe BHUMaHUE yiemnsieTcs oT0opy y4eOHOro marepuaia B COOTBETCTBUH C
OPUHLIMIIOM JOCTYIMHOCTU IMPU COXpPaHEHHM OOIIero 0a30BOr0 YpPOBHS, KOTOPBIN
JIOJIKEH TI0 CONIEPYKaHHI0 U 00beMy OBbITh aIallTUPOBAHHBIM 7151 oOyuatomuxcs ¢ 3[1P
B COOTBETCTBHM C HUX OCOOBIMH 0OOpa3oBaTeiabHbIMU NOTpeOHOCTIMHU. CremyeT
oOsieryuTh OBJaaeHue MarepuasoM oOyuaomumucsa ¢ 3[IP mocpeactBom ero
JIETAIBHOTO OOBSICHEHHUS C CUCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B NPUMEHEHUM 3HAHWI, HUCIIONb3Ys IPUEMBbl aKTyajdu3aluu (BHU3yaslbHasi OIopa,
naMsITKa).

denepanbHas MporpaMMa INperyCMaTpuBacT 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

MaremaTnka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS H3ydaTh CIEAYIOLIUE TEMBbI:
«Pumckass wymepanus», «PaBubie Quryps», «umunap, xonyc, mapy», «Kyom,
«IIpssmoyronpHbI napauienenuneny, «llepemenienne no KOOPAUHATHOW MPSAMOM»,
«Monyns uucna», «HuciaoBble NPOMEXYTKH»; «MacmTad» (u3ydaercss B Kypce
«T"eorpadusy); «M3o00paxkeHne reomeTpuueckux GUryp Ha HETUHOBAHHOUN Oymare ¢
WCIOJIb30BAHUEM  LUPKYJIS, JIMHEMKW, YTOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OoKpyxkHOCTH», «Ilmomane kpyra», «llapamnensHbsie npsmbie», «llepnenauKysipHbIe
npsmeie», «OceBas U LEHTpalbHas CUMMETPUN» (M3y4aeTcsi B Kypce I€OMETpHUN);
«beckoHeuHble TMEPUOINYECKHUE AECATUYHbIE ApoOu. JlecaTuuHOE NpUOIMKEHUE
OOBIKHOBEHHOU ApoOn» (M3ydaercst B Kypce anreOpsl).

Crenyer yMEHBIIMTHh KOJMYECTBO YACOB Ha CIEAyIOIIME TeMbl: «PemieHue
Joruueckum 3amau», «JiamHa otpeskay, «lllkanb», «PacnpenenuTenbHbld 3aKOH
YMHOXKEHHUS», «3aMuch NPOU3BeIeHNs ¢ OYKBEHHBIMH MHOXKUTEIIMIY, «[locTpoeHue
KOHpUTrypanuii u3 yacted MNpsSMOM, OKPYKHOCTH Ha HEJTWHOBAHHOW WM KJIETYATOM
oymare», «Jlenurenu u kparaeie. [IpusHaku nenmumoctny, «HanOGonbimmii oOuui
JISIUTENIb M HauMEHbIlee oOlee KpaTtHoe. J[edMMOoCTh CyMMBbI UM MPOU3BEICHU.
«IIpuBenenue apobOM K HOBOMY 3HaMeHaremo», «Haxokmenue dactu 1enoro u
nejaoro mo ero yactuy. «OKpyIJIeHHe AECSITHYHBIX ApooOeit». «Pemenue 3amau
nepebopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHEe OYKBEHHBIX BBIPAKEHUN
[0 YCJIOBHMIO 3ajJaun». BpICBOOOAMBIIMECS Yachl MOMKHO MCIOJb30BaTh Ha
NOBTOpPEHUE (B Hayaje U KOHLE Y4eOHOro rojaa), Ha U3ydyeHue Hauobosee TPyIHbIX U
3HaYMMBIX TeM: B V KJlacce — Ha pelIeHHe YPAaBHEHU, IPUBEICHUE IPpOOU K HOBOMY
3HAMEHATEeII0, YMHOXKEHHUE U JIeJIEHUE JAECATUYHBIX Tpo0el, n3MmepeHue yrios; B VI
KJIacCe — JICUCTBUS C MOJOKUTEIBHBIMU W OTPUUATEIBHBIMHA YHCIAMH, PEIICHUE
YpaBHEHUH, CIIOKEHHE U BIUUTAHUE YHCEJI, COJIEPXKAILUX LENIYI0 U IPOOHYIO YacTh,
Ha YMHOKEHHUE U JIeJIeHHe OOBIKHOBEHHBIX APOOEii.

Aureopa

B 03HaKOMUTENBHOM IIJIJAHE PEKOMEHIYETCs H3ydaTb CIEAYIOIIUE TEMBbI:
«ppauronanbusie uncina. JlelicTBUTeNnbHbIE Ynciiay, «CpaBHEHUE NEHCTBUTENBHBIX
qgucesn, apuMETHIECKUE JCHCTBUS C JACHCTBHTEIBHBIMU YHCIaMn», «HaxoxaeHne
NpUOIMKEHHBIX 3HAYCHWH KBaJpaTHOrO 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", «DyHkuus y= ax’, ee rpadyK U CBOWCTBA.
Ipaduku pyukuuii y= ax> + n u y=a(x-m)*, «YpaBHEHHE C AByMs IIEPEMEHHBIMH U
ero rpaduk», «I'paduueckuii  crocod® penieHUuss CHUCTEMbl  YpPaBHEHUI,
«M300paxeHue 4jaeHOB apu(PMETHUECKOW U NeOMETPUUECKOW MPOrpeccHil TouKaMu



Ha KOOPAMHATHOM IUIOCKOCTH. JIMHENHBIA M 3KCHOHEHIHAIbHBIN pocT. CloKHBIE
MTPOLICHTBD.

CnenyeT yMEHBIIWTH KOJMYECTBO YacOB Ha H3ydyeHHE TeM: «DopMymbi»,
«Jloka3aTenbCTBO TOXKIAECTBY», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMUNY,
«I'padux nTuHEHHOrO ypaBHEHUs C JIBYMsl epeMeHHbIMWY, «I'paduueckoe perieHue
JIMHEWHBIX YPABHEHUW U CHUCTEM JIMHEVHBIX ypaBHEHUI», «CBOMCTBAa KBAAPATUIHOM
GYHKIII.

BricBoOOuBIIIMECST Yackl PEKOMEHJYeTCS HCIOJIb30BaTh: JUIS  JIydllen
npopaboTKM Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Permienue
CUCTEM ypaBHeHUI», «CoBMECTHbIE JAEHCTBUSA ¢ ApoOsmu», «IIpuMeHeHre CBONCTB
apu(PMETUYECKOTO KBaJpaTHOTO KOPHS»; HAa TOBTOPEHUE, pelIeHue 3ajad,
npeoOpa3oBaHue BRIPAKECHUM, a TAK)Ke HA 3aKpeIUICHNE U3YYEHHOTO MaTepuara.

I'eomerpusn

CnemyeT OCHOBHOE BHUMAHUE YJIETUTh MPAKTUYECKOW HAIPaBIECHHOCTH Kypca,
UCKIIIOYMB W YOPOCTHB HAWOOJIEe CIOXKHBIM [Ji1 BOCIPUSTHS TEOPETHUECKUN
Marepuall. Ha ypokax reomMeTpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BATh
HarJIsiAHbIE CpeACcTBa OOydeHHus, OOJble MPOBOJUTH MNPAKTUYECKUX PaboT cC
y4aluMucs, pemarth 3aj1add. CTpouTh pelieHre 3aad Mpy MOoCTOSHHOM 0OpallieHuu
K HaIJISIAHOCTU — PUCYHKAM U YEPTEKaAM.

O3HaKOMUTENILHO JaTh TeMbl: «TeopeMbl M JOKa3aTelbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOIO», «CyIIECTBOBAHUE U  €IUHCTBEHHOCTH
MEPIEHINKYJIIpa K NpsAMoi», «MeTol reoMeTpuyeckux mect», «MeToll yABOEHHUs
MenuaHbl», «Teopema daneca u Teopema 0 NPONOPUMOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojbHuKa», «VI3MeHeHne TpPUTOHOMETpPHUYECKMX  (DYHKIMI  mpu
BO3pacTaHuu yria», «@Dopmynsl g paauyCoOB BIIMCAHHBIX UM ONKMCAHHBIX
OKPYKHOCT€M  NPaBWIbHBIX  MHOTOYIOJIBHUKOB»,  «YPaBHEHHE  MPIMON»,
«JIBmxenuey», «CBolcTBa ABMXKEHUs», «Teopema O MPOU3BEACHUU OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPATE KaCATEIbHOW.

Crenyer yMEHBIINTHh KOJMYECTBO YACOB HA HM3y4yeHHUE TeM: «CHMMMETpPUYHBIC
¢burypsl. OCHOBHBIE CBOMCTBa OCEBON cUMMeTpumn», «LleHTpaibHasi CUMMETPUs»,
«ITapamnensubiii  mepeHoc», «IloBopor», «IIpeodpasoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJlayd Ha IOCTPOEHUE C ITOMOIIBIO
HUAPKYJsl W JIMHEUKW», «JleKapTOBbl KOOpPIWHATBHI HA IUIOCKOCTW», «PelieHnne
TpEeyroJIbHUKOBY, «[logobue dpurypy.

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

BeposAiTHOCTH U CTATHCTHKA

B cBs3u ¢ Tem, 4TO MAaHHBIA KypC BBI3BIBAET HAMOONBIIHNE CIOXKHOCTH IS
oOyuaroruxcst ¢ 3I1P, cBs3aHHBIE CO CHMKCHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3YUYEHHE JIOJHKHO CTPOUTHCS Ha 0a30BOM YpPOBHE U
JOCTYITHOM IS YY€HUKOB Marepuane. OCHOBHOE€ BHHMAHHE CIEAYET YACIUTH
pazzaenaM, CBSI3aHHBIMU C TOBTOPEHHUEM IMPOMJCHHOTO MaTepualia, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUNW W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOW NEATEIBbHOCTBHIO
o0y4Jarommxcs.

HeobxoaumMo niepecMOTpeTh COJAEp’KaHUE TEOPETUYECKOTo MaTepuana Hu
XapakTep €ro M3JI0KEHUS: TEOPETUUYECKHM MaTepHall MPENOAHOCUTh B IMpoLEecce



pElICHHs 33/1a4 W BBITIOJIHEHHS 3aJIaHUM HATJIATHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJA W 3allOMHHAHUS CIIOXKHBIX (DOPMYJI, PEIICHHS HECTAaHIAPTHHIX,
TPYAOEMKHX 3aaHuil. P Tem cnemyeT u3ydaTh B O3HAKOMHUTEIHLHOM IUIaHE.

®denepanbHas MNporpaMma MpEJOCTABIET aBTOpy paboyeil mporpammsl
CB0O0OJIy B paclpe/iesIcHUH MaTepualia o 4eTBepTsM (TpumecTpam). Pacnpenenenue
BPEMEHH Ha M3yUYeHHE TeM B T€UCHHE yU4eOHOTr0 rojia CaMOCTOSTENBHO OMPEAeIsaeTCs
00pa3oBaTeNbHON OpraHu3aIueil 1 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00YJarOIINXCS
¢ 31IP 1 ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTEH.

IlpumepHble BHAbI JesTeJbHOCTH oOydyawmmxcsa ¢ 3IIP, o0ycioBiaeHHbIe
0COOBIMH 0o0pa3oBaTeJIbHBIMU NMOTPEeOHOCTAMHM ) | o0ecreynBaloIIHe
OCMBICJICHHOE€  OCBOCHHE  COJEepP:KAHHHU oOpa3oBaHus no npeaMery
«MartemMaTHKa»

Conepxxanue BHUJIOB JiedrelibHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux
0COObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSAIMU. [IOMHUMO HIMPOKO HCIHOIB3YEMBIX B
DAOII OO0 ob6mux A1t Bcex 00y4aromuxcsi BUJI0B JIEATEIBHOCTH CIIEAYyET YCUITUTh
BUJIBI JICATEIILHOCTH Crielu(PUUHBIC I TaHHOW KaTeropuu JeTel, o0ecreurBaronme
OCMBICIICHHOE€ OCBOCHHE COJIEp)KaHUs OO0pa3oBaHUsl [0 TMPEIMETy: YCUJICHHE
MPEIMETHO-TTPAKTUYECKON JIEATEIbHOCTH C AaKTUBHU3AIMEN CEHCOPHBIX CHUCTEM;
YepeOBAaHUE BHUJIOB JCATEIIBHOCTH, 3aJICMCTBYIONIMX PpA3JIUYHBIC CEHCOPHBIC
CHUCTEMBI; OCBOCHUE MAaTEpUalia ¢ ONIOPON HA AITOPUTM; IIOLIATOBOCTHY» B U3YUYCHUU
Marepualia; HCIOJb30BaHUE JIOTOJHUTEIBPHOM BHU3YaJIbHOW  OMOPHI  (CXEMBI,
ma0JIOHBI, OIOpPHBIC TAONMWIIBI); pPEYEBOM OTYET O TMPOIecCe M Pe3yiabTare
JIeSITEIbHOCTH; BBITIOJTHEHHUE CIICIUANIbHBIX 3aJIaHUN, 00E€CIEUHUBAIOIIUX KOPPEKIIUIO
perynsaiuu  y4eOHO-TIO3HABATEILHOW JACSITEIIbBHOCTH W KOHTPOJb COOCTBEHHOTO
pe3yJibTara.

@denepanbHas TeMaTUUYECKass W TEPMUHOJOTMYECKAsE JIEKCUKA COOTBETCTBYET
DOAOIT OOO0.

Jns ob6yuaromuxcs ¢ 3P cyimiecTBEeHHBIM SIBISIOTCS MPUEMbl pabOThI C
JIEKCUYECKUM MaTepuajgoM 1o mpeametry. IIpoBoaurtcs crenuwaibpHas padoTa IO
BBEJCHUIO B AKTHBHBIN CJIOBaph OOYyYaIOIMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaemble TEpMUHBI BBOJATCS Ha TIOJHUCEHCOPHOW OCHOBE, oOs3aTeabHa
BHU3yaJlbHas MOJJIEPIKKA, aITOPUTMBI PAOOTHI C ONMPEICTICHUEM, OITOPHBIC CXEMBI JJIS
aKTyaJnu3alud TEPMUHOJIOTHUH.

Mecto yueOHOTro npeamera «MareMaTnka» B y4eOHOM IJIaHE

B coorBerctBun ¢ ®enepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOTO 0O0Iero oOpa3oBaHus y4eOHBIH mpeamer «MaTemaTuka»
BXOJIUT B MpeIMeTHyI0 obmacte «Marematnka v uH(OpPMAaTHKa» W SBISETCS
oOs3aTenbHBIM ISl u3ydeHus. B 5-9 knaccax yueOHbId 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 mporpammoit
BBOJMTCS CAMOCTOSITENbHBIN Y4eOHbIN Kypc « BeposITHOCTh M CTaTUCTHKA.

OO11ee Yncao 4acoB, PEKOMEHOBAHHBIX JUISl U3YUYEHHS] MaTEMaTUKH (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOT'O 0011ero oopazosanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 4yacoB B HeJelto), B 6 kinacce — 170 gacoB (5 4acoB B HEJEN0), 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 00111er0 00pa3oBaHusi

W3ydyenne MareMaTMKd Ha YpPOBHE OCHOBHOTO o00miero o0Opa3oBaHuUs
HAIPAaBJICHO HA JOCTIKeHUe oOyuatomumucs ¢ 3[1P nuuHOCTHBIX, MeTanpeaMeTHBIX
Y TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MPEaMETA.

JINYHOCTHBIE pe3yabTarbl OCBOCHHMS NPOrpaMMbl IO  MAaTEMATHUKE
XapaKTEPUYIOTCA:

NaTpUOTHYECKOe BOCIIUTAHUE:

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

rPakAaHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOsI3aHHOCTEN TpaKJaHWHA M pealu3aliH €ro
paB, MPEACTABICHUEM O MAaTeMaTUYECKMX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJICHHUH, MPOIENyp TpakKJaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO STHYCCKHX HPOOJIEeM, CBSI3aHHBIX C
MMPAKTUYECKUM TPUMEHCHUEM JOCTHKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTHUBHO€ YYacTHE€ B PEIICHUU MPAKTUYECKUX 3aJ]a4
MAaT€MaTUYECKOW HAMPABIECHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMAaTHYE€CKOIO
oOpa3oBaHUsl Ha MPOTHKEHUU BCEH JKU3HU IS yCHEUIHOW mpodeccuoHalbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHJIMBUIYaTIbHOU TPACKTOPUU OOpa30BaHUs U JKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

3CTETHUYECKOE BOCIIUTAHHE:

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

LEHHOCTH HAYYHOI'0 MO3HAHMS:

OpPHEHTAIMEd B JECATEIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI YEJIOBEKA, MPUPOILI U
oOlecTBa, MOHMMAHUEM MaTeMaTHYeCKOM HayKu Kak c@depbl 4YeIOBEUECKOU
JEeSITEIbHOCTH, ATAlOB €€ pa3BUTUA W 3HAYMMOCTU JJIsl Pa3BUTUS LMBUIU3ALWH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTMKH W MaTEMATHUYECKOM KYJIBTYpPOH KakK CpPEICTBOM



NO3HAHUsI MHUpA, OBJIAJECHUEM NPOCTEHIIMMU HaBBIKAMU HCCJIEI0BATEIbCKON
NeSITeNIbHOCTH;

¢pusuyeckoe BocnUTaHHE, (POPMHUpPOBAHME KYJBTYPbl 3A0POBbS U
IMOLHOHAJIBLHOIO 0JIArONOYYHsI:

TOTOBHOCTHIO TPUMEHATH MaTeMaTHYeCKHe 3HAaHHWS B HWHTEPEcax CBOETO
370pOBbsl,  BEACHUS  3J0pOBOro  oOpa3a  JKM3HM  (340pOBOE  IHTaHUE,
cOAMaHCUPOBAHHBIA PEXKUM 3aHATHH W OTABIXA, peryisapHas (Qu3ndecKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedUIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTI'O K€ IpaBa JAPyroro 4ejJoBeKa;

IK0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAllMeN Ha MPUMEHEHHE MaTeMaTUUYeCKUX 3HAHUM JUIs pelIeHus 3a7a4 B
00JIaCTU COXPAHHOCTHU OKpPY:KaoIllel Cpeibl, IUIaHWPOBAaHUS MMOCTYNKOB U OLEHKU UX
BO3MOXHBIX TIOCJEICTBUN JJIsi OKpY’KaIoLeH cpeapl, OCO3HAHHEM I100aJIbHOrO
XapakTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH X pPelIeHus;

ajanTauusi K M3MEHAIMMCH YCJIOBHSIM COLMAJBHOH W TPHPOIHOM
cpeasbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJOBHSIX HEOMNPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO AESITeTbHOCTh, B TOM YHCIIE
YMEHHE YUHUTHCS Y IPYTHUX JIOAEH, IpUoOpeTaTh B COBMECTHON JESATEIILHOCTH HOBBIS
3HaHWsI, HABBIKK U KOMITETEHIIUH U3 OIbITA JPYTHX;

HEOOXOAMMOCTBhIO B (OPMUPOBAHMM HOBBIX 3HAaHUM, B TOM 4YHCIIE
(dbopMynupoBaTh UJEU, MOHATHUS, TUIOTE3bI 00 00BbEKTaX U SABJICHUSIX, B TOM YHCIIE
paHee HE UW3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYalUIO,  BOCIHPHUHUMAThH
CTPECCOBYIO CHUTYyallUI0 Kak BbI30B, TpeOYIOUIl KOHTPMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pEeIIeHUs W JeHCTBUS, (OPMYIHpPOBaTb MU OLCHUBATh PHUCKU U
MOCJENCTBUS, POPMUPOBATH OMBIT.

MeTtanpeaMeTHble pe3yJbTaThl:

B pesynprare ocBOeHHS MpOrpaMMbl IO MaTeMaTHKEe Ha YPOBHE OCHOBHOTO
oOumiero oOpazoBanusi 'y oOyuwatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
MeTarnpeAMETHBIE PEe3yIbTaThl, XapaKTePU3YIOIINECs] OBJIAJICHHEM yYHHBEPCaTbHBIMU

MMO03HABATCIbHBIMHU JIEHCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMU Y YHUBEPCATbHBIMU PETYISTUBHBIMU I€CTBUSIMU.

OBJajgenue YHUBEPCAIbHBIMHA y4eOHBbIMH NMO3HABATEJbHBIMH
HeiCTBUSIMMU:

yCTaHaBIMBaTh  INPUYMHHO-CICACTBEHHBIE CBA3M B  XOAE€  YCBOCHMS
MaTeMaTUYeCKOro MaTepuania;

BBISIBJIAATE JA€(PUUUT JAHHBIX, HEOOXOIMMBIX JUIS PEIICHHs IOCTaBIECHHOU
3aJa4y;

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

OPUMEHSATh M MpeoOpa3oBbIBaTh 3HAKM W CUMBOJBl B XOJ€ pEIICHUS
MaTeMaTUYECKUX 3a]1ay;

yCTaHABJIMBATh UICKOMOE U IaHHOE NIPH PEIIEHUH MaTEMaTHUECKOH 3a1auu;



MOHUMAaTh W WHTEPHPETUPOBATH HHPOPMAIMIO PA3IWYHBIX BUIAOB U GOpM
IPECTaBICHNUS;

WLTIOCTPUPOBATH pelIaeMble 3aauu TpaduIecKUMHU CXeMaMu;

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

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

OBiageHne  YHUBEPCAJIbHBIMH  Y4YeOHbIMM  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:
HaXoAUTh OOllee pelieHre W pas3peniarb KOH(MIUKTHI Ha OCHOBE COTJIACOBAHUS
no3uIMii W yuéra  HMHTEpPECcOB;  Ciymarh  mHapTHEpa;  (OPMYJIUPOBATH,
apryMEHTHUPOBATh U OTCTAUBaTh CBOE MHEHUE;

IPOrHO3UPOBAaTh BO3HUKHOBEHHE KOH(JIMKTOB NPH HAJUYUHU Pa3HBIX TOYEK
3peHuss U paspeuiaTh KOH(MJIMKTHI HA OCHOBE Y4Y€Ta WMHTEPECOB M MO3UIUH BCEX
YYaCTHHUKOB,;

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

BBINIOJIHATH CBOIO YacTh palOTHI, JOCTUTATh KAa4eCTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH/IbL;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIa/1a B OOILIUI MPOIYKT.

OgJ1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMU PEryISTUBHBIMH e CTBUSIMU:

CTaBUTH 1I€JM, BBIOMPATh U CO3JAaBaTh AJITOPUTMBI I PEIICHUs y4eOHBIX
MaTEeMaTUYECKUX IpooIIeM;

IUIAHUPOBATh M OCYIIECTBIATH JESITEIbHOCTh, HANPABIECHHYI0 Ha PEIICHHE
3aJ1a4y UCCIIEI0BATEIBCKOTIO XapaKTepa.

bopMyIMpoBaTh M YAEPKUBATH Y4YEOHYIO 3aJady, COCTaBJATh IJIAH U
MOCJICI0BATEIILHOCTD JICUCTBUM;

OCYUIECTBIISITH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI;

KOHTPOJUPOBATh MPOIECC M  pe3yJbTaT ydyeOHOM  MaTeMaTH4ecKou
NEeSITENbHOCTH;

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

CIIMYaTh CIOCOO JEHCTBHS M €ro pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C IIEJNbIO
OOHapy’KE€HHsI OTKJIIOHEHUH U OTIMYHMA OT 3TAJIOHA.

IPENBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IMPH PEIICHUH Yy4EeOHOM
3aJ1auu;

NOHUMAaTh MPUYUHBI, IO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblil pe3ynbTar
NEeSATENbHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHUs W HalpaBlIeHHs, TpeOyroliue
nanbHee paboThl;

PEeryaupoBaTh Coco0d BhIPAKEHUS IMOLIMM.



[IpeameTHble  pe3ynabrarbl  OCBOCHMsSI  IPOIPaMMbl 10  MaTeMaTHKe
NPEJCTAaBICHbI 10 roJjaM OOy4YeHHs B paMKaxX OTIENIbHBIX y4eOHBIX KypCcOB: B 5—6
KJjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus»,
«BeposTHOCTh U CTATUCTUKAY.



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

Lenau n3yyeHusi yueOHOro Kypca

[TpropuTeTHBIMU LENIMHU 00yUEHU MaTeMAaTUKE B 5—6 Kiaccax SBIISIFOTCS:

" IpoAoKeHHEe (GOPMUPOBAHUS OCHOBHBIX MaTeMaTWUYeCKUX MOHSTHH (ducio,
BEJIMUMHA, TeOMEeTpUUecKas Qurypa), o0ecrneuynBaroUMX MMPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUECKOTr0 00pa3oBaHus 00ydarouxcs;

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

* noaseAeHue oOyvarouuxcs ¢ 3[IP Ha poctymHOM i HHMX YpPOBHE K
OCO3HAaHMIO B3aMMOCBSI3M MaTeMaTUKH U OKPYKAIOILIEr0 MUPA;

" (QopmupoBaHME (QYHKLIHOHAIBHON MareMaTHMYeCKOM TI'pPaMOTHOCTU: YMEHMS
pacro3HaBaTh MaTeMaTH4ecKre OOBEKTHI B PEalbHBIX JKU3HEHHBIX CUTYaIUsX,
IIPUMEHSATh OCBOCHHBIE YMEHUS Ul PEIICHHs] NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHBIC pE3YylbTaTbl W OLIEHUBAaTh HMX HA
COOTBETCTBHE NMPAKTUYECKON CUTyaLUU.

OCHOBHBIE JMHUM COJEp)KaHMS Kypca MaTeMaTUKu B 5—-6 Kiaccax —
apumeTuyecKas U TeoMeTpruuecKasi, KOTOpble pa3BUBAIOTCS apaJlJIeIbHO, KaX/1ast B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT APYToil, a B
TECHOM KOHTaKT€ M B3aUMOJCHCTBUM. TakKe B Kypce NMPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJireOpbl U ONMUCATENbHON CTATUCTUKH.

N3yuenue apupmMeTudyeckoro maTepuana HauMHAETCS CO CUCTeMaTH3alluu U
pa3BUTHA 3HAHUM O HAaTypaJbHBIX YHUCIAX, ITOJYYEHHBIX B Ha4aJbHOW mmKoiue. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH W (POPMUPOBAHME HOBBIX
TEOPETUYECKNX 3HAHUM COYETAETCS C PA3BUTUEM BBIYMCIUTEIBHOM KYJbTYPHI, B
YaCTHOCTU € OOYyYEHHEM MPOCTEUIIMM NpHEMaM MPUKHUAKUA U OLUEHKH PE3YJIbTATOB
BBIUMCIIEHUN. M3ydeHue HaTypaJbHBIX 4YHCEI NpoJoJbKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMHU NOHATHUAMH TEOPHUH JIEITUMOCTH.

Jpyroii KpynHblil 070K B COJEpKaHUHU apu(PMETHUECKONW JTUHUU — 3TO JpOOH.
Hayano n3yuenuss oObIKHOBEHHBIX U JIECATUYHBIX po0Oel OTHECEHO K 5 Kitaccy. DTO
HEPBBIA 3Tall B OCBOCHUM ApOOEH, KOrja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UACSIMM, TOHATUSAMU TeMbl. IIpu 3TOM paccMOTpeHue OOBIKHOBEHHBIX IpoOeil B
HOJTHOM 00BEME NPEIIECTBYET U3YUECHUIO AECATUYHBIX JAPOOEH, UTO 11e1eco00pa3Ho
C TOYKM 3PEHUS JIOTUKHU M3JI0KEHUS YUCIOBOM JIMHWM, KOTJa IIpaBUJIa JACHUCTBUM C
JNECITUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh Y€ W3BECTHBIMU aJTOPUTMaMU
BBITMIOJIHEHUSI JEHCTBHI C OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C JIE€CATUYHBIMU
OpOOSMU PaCIIMPUT BO3MOKHOCTH ISl MMOHUMaHUSA OOYYarOIIUMHKCS TPHUKIAJTHOIO
IIPUMEHEHUS HOBOM 3aIlMCH IIPU U3YUYEHUU APYTUX MPEIMETOB U IIPU MPAKTUYECKOM
ucrnois3oBanuu. K 6 Kkiaccy OTHECEH BTOpPOM dTam B HU3YUYEHHUHM JpoOe, Trjie
MIPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpPeoOpa3oBaHUs APOOEH,
OCBOEHUE  HOBBIX  BBIYMCIMTENBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHHUKU



BBIYHCIICHUN, B TOM YHCIIE€ 3HAYCHUI BBIPAXKEHUHN, COACPKAIINX U OOBIKHOBEHHEIE, U
JeCSITUUHBIE JApOOU, YCTAHOBJICHHE CBS3€H MEXIYy HUMH, PacCMOTPEHHUE MPHUEMOB
peleHus 3a7a4 Ha Apodu. B Hauane 6 kimacca MPOUCXOJUT 3HAKOMCTBO C MOHATHEM
IIPOLICHTA.

OCOOEHHOCTBIO U3YUYEHHS MOJOKUTENBHBIX U OTPULATENbHBIX YUCEN SBISETCA
TO, YTO OHH TaK)X€ MOTYT PacCMAaTPUBAThCA B HECKOJIBKO 3TanoB. B 6 kiacce B
Hayaje n3ydeHHUs Tembl «lloJI0KUTENbHBIE U OTPULIATENBHBIE YUCIA» BBIAEISAETCS
noarema «Llenple yucna», B paMkax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMU
yyuciaaMd W JEUCTBUSIMH C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMA YHCIAMH
MIPOUCXOJUT HA OCHOBE COJEPKATEIBbHOr0 MOAX0JA. DTO MO3BOJIAET HA JTOCTYITHOM
YPOBHE MO3HAKOMUTH yYaUIUMXCA NPAKTUYECKU CO BCEMU OCHOBHBIMU IOHSTHUSIMU
TEMbI, B TOM YHUCJIE U C TpaBWJIaMU 3HAKOB TMPU BHITIOJHCHUH apUPMETUUECKHUX
nerictBuil. M3ydyeHue palnMOHAIBHBIX YWCENl Ha ATOM HE 3aKOHYMUTCS, a Oyner
IPOJODKEHO B Kypce anredpbl 7 Kilacca, YTO CTaHET CIEAYIOIIMM MPOXOJO0M BCEX
OPUHLUIUATBHBIX BOIMPOCOB, TEM CaMbIM pa3[elieHue TPyIAHOCTeH oberdaer
BOCIPUITHE MaTepuasa, a pacnpelereHue BO BPEMEHU CHOCOOCTBYET MPOYHOCTH
pUOOpETAEMBIX HABBIKOB.

[Ipn oOy4yeHMM pEIIeHHIO TEKCTOBBIX 3aJlady B 5—6 Kiaccax HMCHOJIb3YIOTCS
apumeTnyeckue NpueémMsl perieHus. TeKCToBbIe 3a/lauu, pelaeMble Npu OTpabOTKe
BBIYMCIIUTENBHBIX HAaBBIKOB B 5—O06 Kilaccax, pacCMaTPUBAIOTCS 3a7auM CJIEAYIOIINX
BUJIOB: 3a/layd Ha JBWXKEHUE, HA YacTH, Ha TMOKYIKH, Ha paboTy WU
MIPOU3BOJIUTENILHOCTh, HA MPOLEHTHI, HA OTHOWIEHUS W mponopuun. Kpome Ttoro,
oOy4aromrecs: 3HaKOMSTCS C MpUEMaMM peHIeHus 3aady 1nepedopoM BO3MOMKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ WHOpMAIMEH, MpeacTaBIeHHON B dopme TabiuIl
WU AUarpaMm.

B ®enepanbHoii pabodeil mporpamme MpeayCMOTpeHO (opmupoBaHme
IPOMNEACBTUUECKUX alreOpanuecKux mpeacTaBieHni. bykBa Kak CUMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOJMTCS IOCTENEHHO.
BykBeHHasi CUMBOJIMKA MIMPOKO HCIIOJB3YETCS MPEXKAEC BCEro JUIsl 3aluch OOIIMX
YTBEPXKICHUA M MpeuiokeHud, ¢GopMya, B YaCTHOCTU JUIsl  BbIYHUCIEHUS
r€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD) YUCTA.

B kypce «Marematukn» 5—6 KjiacCcoB NpEICTaBjI€HA HAIJIsiHAs T'€OMETpUs,
HampaBJeHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs, M300pa3UTENbHBIX YMEHWH. ODTO BaXHBIM JTam B H3YYEHUU
F€OMETPUM, KOTOPBIM OCYIUECTBJISICTCS HA HAIJISIHO-IPAKTUYECKOM YPOBHE,
ONupaeTcss Ha HariasAHO-o0pa3HOe MbllIUIeHHe oOyvaromuxcs. bombmas poib
OTBOJMTCS IIPAKTUYECKON JEATEIBHOCTH, OIIBITY, JKCIEPUMEHTY, MOIEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C TE€OMETPUYECKHMMM (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEUIIUMH KOH(MUTYpaIMsIMH, ydaTcsl M300pakaTh WX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBaIOT UX MpocTellue cBorcTBa. B
IpoLIeCcCe U3YUYEHUsl HAIJISIIHOW F€OMETPUN 3HAHMS, MOJyUYEeHHbIE OOYyYarOIIMMUCS B
Ha4yaJIbHOM IIKOJE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCA.

MecTo yueOHOro Kypca B yueOHOM IIaHe



CornmacHo yueOHOMY IUIaHy B 5—6 Kilaccax HM3y4aeTcsi MHTETPUPOBAHHBIN
npenmer «MaTtemaTuka», KOTOPBIM BKIIOYAeT apu(PpMETHYSCKUNA Marepuan u
HarJSIAHYI0 TEOMETPUI0, a TaKXke MPONEJECBTUUECKUE CBEICHUS 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 TEUCHHUE KaXKJOro roja oOydyeHus, Bcero He Menee 340
y4eOHBIX YacOB.

COJIEPX)KAHUE YUEBHOTI'O KYPCA «MATEMATHUKA» (IIO TOJIAM
OBYYEHUST)

5 KUIACC

HarypajbHble unciia v HYJIb

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

[lozunionHass cucrema cuucieHus. *Pumckas Hymepauus Kak MpUMEp
HETO3MIMOHHON CUCTEMBI cUuciIeHus™’. JlecATHUHAs CHCTEMa CUUCIICHHS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYypaJbHBIX YHUCEI C HYJEM.
CrniocoOb1 cpaBHeHUs. OKpyTIeHUE HATYpaIbHBIX YHCEIL.

CnoxkeHue HaTypaJIbHbIX YMCEI, CBOMCTBO HYJSl IIPU CIOXEHUU. Berunranue
KaK JeicTBHe, 00paTHOE CIOXKEHHIO. YMHOKEHUE HATypalbHBIX YHMCEJ; CBOMCTBA
HYJISE U €UHUIBI TIPU YMHOXKECHHH. [[eneHne kak neicTBue, 00paTHOE YMHOXKEHUIO.
KommoneHTsl  nmeucTBUM, CBsI3b  MeXay HuMmHU. lIpoBepka  pesyibrara
apugmernyeckoro nercTBusd. llepemecTutenbHOE M COYETATENbHOE CBOICTBA
(3aKOHBI) CJIOKEHMSI U YMHOXEHUS, *paclpeleUTeIbHOEe CBONCTBO (3aKOH)
YMHOXKEHHS .

Hcnons3oBanue OykB uisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIMCU
CBOMCTB apu(pMETUUECKUX JTCHCTBUM.

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

CreneHp C HaTypalbHBIM [IOKa3aTelieM. 3alucCh 4YUCIa B BHUJE CYMMBI
pa3psIHbIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. BpluncClieHMe 3HAYEHUWA YHUCIOBBIX BBIPAXKCHUN;
MOPSAOK  BBINOJIHEHUS  JeulcTBUM.  Mcmonb3oBaHWE  MpU  BBIYMCICHUSX
MEPEMECTUTEIILHOTO U COUYETATEILHOTO CBOMCTB (3aKOHOB) CIOKEHUSI M YMHOMXEHUSI,
*pacpeIeIuTeIbHOIO CBOMCTBA YMHOXKEHUS .

Apoou

[IpencraBnenne o Jpobu Kak crocoOe 3alMydCh  YacTH  BEJIUYHUHBI.
OObikHOBeHHBIE ApoOU. [IpaBuibHBIE U HenmpaBuibHbIE Apodu. CMelianHas ApoOb;
Mpe/CTaBlIeHUEe CMEUIaHHOW NpoOM B BHUIEC HENPABWILHON JIpoOU U BBIIEICHUE
1EeJIOW YacTW 4ucia U3 HempaBWIbHOW JIpoOu. M3o0paxkenue apobeil Toukamu Ha
qucioBou npsiMor. OcHOBHOE cBOMCTBO Jipoou. *Cokpamenne apodeit. [IpuBenenne

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



npoOu K HOBOMY 3HameHaTento *. CpaBHEHUE APOOEH.

CrnoxxeHrne M BBIYUTaHUE IpoOei. YMHOXEHUE U JeNIeHue ApoOeid; B3auMHO-
oOpatHble Tpobu. *HaxoxkaeHne 4acTu 1eNIoro U LEJIoro Mo ero YacTH *.

Hecatuunas 3anuch apoOei. IlpeacraBnenue aecaTUUHONW ApoOU B BUIE
OOBIKHOBEHHOU. 300paxeHue NeCITUUHBIX pO0el TOYKaMH Ha YMCIOBOM MPSIMOM.
CpaBHEHUE JECATUUHBIX APOOEH.

Apudmernueckue JACUCTBUS C JIECATUYHBIMH JpoOsimMu. *OxkpyrieHue
JECATUYHBIX ApoOein™.

Penienne TeKCTOBBIX 3a7a4

Pemenue TekcTOBBIX 3ajad  apudMETHYECKUM crocoboM. *Perienue
Joruyeckux 3aaad. Pemenuwe 3amad mepeOOpOM BCeX BO3MOMKHBIX BapUAHTOB ™.
Hcnonp30BaHue Npy pelieHU  3a1a4 TaOIuI] U CXEM.

Pemenue 3amad, coaepalMx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJINYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb. EIMHULIBI U3MEPEHMUS:
Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHU, CKOPOCTH. CBA3b MEXy €IUHUIIAMU
U3MEPEHUS KaXX10M BETUUHHBI.

Pemenue 0CHOBHBIX 3a7a4 Ha ApOOH.

[IpencraBiieHre JaHHBIX B BUIE TaOIUII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpus

Harnsnuele npencraBieHuss o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsmMasi,
OTPE30K, JIy4, yroj, JOMaHas, MHOTOYTOJbHUK, OKPYXKHOCTb, Kpyr. Yrou. IIpsMon,
OCTpBIH, TYNON U pa3BEPHYTHIE YTJIbI.

JlnmuHa oTpeska, METpUUYECKHUE €AWHUILIBI JUIMHBL. [[MHA JIOMaHOHM, NIEpUMETP
MHOTOyTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YTII0B C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnuaeie mnpencrtaBieHuss o Qurypax Ha IDJIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEyTOIBHUK, *0 paBeHCTBE puryp *.

N3o6paxxkenne ¢uryp, B ToM umcie Ha kiaetdarord Oymare. *[loctpoenme
KOH(Urypauuii U3 4YacTed MpsIMOil, OKPY>KHOCTH HA HEJIMHOBAHHOW M KJIETYATOU
Oymare*. Mcnonb30BaHn€e CBOMCTB CTOPOH U YIJIOB MPAMOYTOJIbHUKA, KBaApaTa.

[Inomanes OpPAMOYroJibHMKA W MHOTOYTOJIbBHHKOB, COCTABJICHHBIX U3
NPsIMOYTOJIbBHUKOB, B TOM 4ucie (uryp, m300pak€HHbIX Ha KieTyaToil Oymare.
EauHuIe: u3mepenus miomaiu.

*Harnsanble npeactaBieHus: 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOIbHBIN
napajuielienunes, KyO, MHOT'OTPaHHUKH. N3o6paxenue IPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTkum kyOa wu mapamienenunena. Cozmanue Mojenen
MHOTOTPaHHUKOB (13 OyMaru, MpOBOJIOKH, IJIACTUIIMHA | . )™*.

*O0BEM TPSIMOYTOJLHOTO Tapajienenunena, kKyba. EnuHunbl w3MepeHus
o0BEMa *,

6 KJIACC

HarypajabHble unciia

ApudmeTrnueckue ACUCTBUA C MHOTO3HAYHBIMU HATYPaJbHBIMH YHCIIAMHU.
YucnoBble BbIpaKEHUs, MOPSIIOK IEUCTBHM, HCIIOIb30BaHUE CKOOOK. Mcnonb30Banue
IIPU BBIYHCIICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIbHOIO CBOWCTB CIIOKEHHS U



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

Jlenutenu m KpaTHbIE Yncaa; *HAMOONBIIMKN OOMIMI E€TUTENb U HAMMEHBIIIEE
oOuree kpaTHoe. JlenMMoCcTh CyMMBI M IPOU3BeIeHU *. JleieHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpallleHHe JIpoOeil.
CpaBHeHuEe U ymnopsiiounMBaHue ApooOeil. Pemenue 3a7auy Ha HaXOXAEHHE YAaCTH OT
EeJI0oro M UeJoro mo ero 4actu. JIpoOHOe 4YHMCIO Kak pe3yJbTaT JeNCHUs.
[IpencraBienue NecATUYHONW ApoOM B BHJie OOBIKHOBEHHOM ApOOM M BO3MOKHOCTH
MpeCTaBlIeHUs] OOBIKHOBEHHON ApoOHM B BUJE JeCATUYHOU. [lecsTuuHbie Ipodu U
MeTpUYeCcKasi cuctemMa mMep. ApupMeTHUecKue JEHCTBUS U YHCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU APOOSIMHU.

Otnomenue. JlemeHne B AaHHOM OTHOIIeHWH. *Macmrad™, mnpormopus.
[IpumeHeHune mponopurii Npy PEIEHUH 3a]1a4.

[TonsiTue npoueHTa. BerurciieHne NpoueHTa OT BEIUYHHBI U BETUYHHBI 110 €€
NPOLEHTY. BplpakeHne NpOLEHTOB AECATUYHBIMU ApoOsmu. Pemienwe 3agad Ha
MPOLIEHTHI. BripaxkeHne OTHOLIEHUSI BETUYHMH B IPOLEHTAX.

IToJi0:)kMTENbHBIEC U OTPULIATEIbHBIE YN CJIA

[TonoxxutenpHble W OTpHLIaTeNbHble yucia. Llenmpie uncna. *Moaynbs uwucna,
reoMeTpuyeckas MHTeprperanus Moayis uucia*. HW3o0paxenue uucen Ha
KOOpAUHATHOM TpsAaMoi. *YuncmoBbie TPOMEXYTKH *,

CpaBHeHue umncen. ApudmeTndeckue JEUCTBUS C TMOJOXKUTEIbHBIMU U
OTPHULIATEIIbHBIMU YHCIIAMH.

[IpssmoyroJyibHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KOoopInmHAaTel TOYKH Ha
IUIOCKOCTH, abcuucca U opauHata. [loctpoenue Touek M puryp Ha KOOpAMHATHOMN
IJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[Ipumenenue OyKB AJs 3alIMCU MAaTEMATUYECKHUX BBIPAXKEHUHN U MPEAJIOKEHUH.
CpoiictBa apu(MeTHuecKUX JeHUCTBUNA. *ByKBEHHbIE BBIPAKEHHUS M YHUCIIOBBIE
MOJICTAaHOBKHU.* ByKBEHHbBIE pPABEHCTBA, HAXOXICHHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; HopMyIbl IEPUMETPA U IUIOMIAM MPSAMOYTOJIbHUKA, KBajapaTa, *o0béma
napajuiesienuneaa u Kkyoa*.

Penienne TeKCTOBBIX 32724

Pemenue TekcTOBBIX 3adad  apudMETUYECKUM  crocoboM. *Perienue
JOrMYECcKHX 3ajad. Perenue 3agau nepeObopom BceX BOZMOXKHbBIX BApUAHTOB. *

Pemenue 3amad, conaepXkallMX 3aBUCUMOCTH, CBSA3BIBAIOLIUX BEJINYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTbD; TPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM paboThl. EQuMHUIBI M3MEpEeHUs: MacChl, CTOMMOCTH; pPACCTOSHUA,
BpEMEHU, CKOPOCTU. CBA3b MEXKIY €IMHULIAMHA U3MEPEHUS KaXK0W BEIIMYUHBI.

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

*OleHKa U NPUKUIKA, OKPYTJICHHE pe3ysbTaTa ™.

*CocraBiieHHe OyKBEHHbBIX BBIPAXKEHUH MO YCIOBHIO 3aJ1a4H *.

[IpencraBiienne AaHHBIX C MOMOIIbIO TaOnaul u auarpamMm. CronlOyaTbie
JMarpaMMBbl: YTEHUE U MTOCTPOEHUE. UTEHHE KPYTOBBIX AUATPaMM.



Harasinnas reomerpust

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

*B3aumMHOe pacmojoXeHHe [BYX MPSAMBIX Ha IUIOCKOCTH, MapaijielibHbIe
npsiMble, TEPIEHAUKYISpHBIE TpsMble®. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKAaMHM, OT TOUKH JI0 TIPSIMOIA; JUTMHA MapIIpyTa Ha KBaJAPATHOU CETKE.

M3mepeHne ¥ TIOCTpOCHHE YIIOB C TIOMOIIBIO TpaHCIOpTUpa. Bumbl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, IPSIMOYTOJIbHBIMH, TYHOYTOJbHBIH;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXYTrobHUK, pPUMEPDI
YeThIPEXYTOIBLHUKOB. [IpSMOYTONIbHUK, KBaJapaT: KCIOJIb30BAHHWE CBOMCTB CTOPOH,
yrioB, nuaronaned. *M3o0pakeHre TreoMeTpuyecKux (QUryp Ha HEIHMHOBAHHOU
Oymare ¢ UCHOJB30BaHUEM IUPKYJs, JMHEHKH, YrOJbHUKA, TpPaHCIOPTUpPA ™.
[TocTpoenus Ha KieTyaTol Oymare.

[lepumerp wMHoOroyronpHuka. IloHstue miomanu GUTYpsl;  EIUHHIIBI
u3Mepenus miomaau. [pubmokénnoe naMepenue miomanu Guryp, B TOM 4ucie Ha
kBajgpatHoi cetke.* [lpuOmmk€HHOE H3MEpEeHHEe JIMHBI OKPYXKHOCTH, IUIOIIATN
Kpyra*,

*CuMMeTpus: IeHTpaidbHas, oceBas M 3epKalbHas cuMmMerpun. [locTpoeHue
CUMMETPUYHBIX PUTYp *.

*Harnsanbie MIPEICTaBIICHUS 0 POCTPAHCTBEHHBIX ¢durypax:
napajienenunen, KyO, mOpusma, NOUpaMHa, 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 oOwBEMa; emuHUIGl M3MepeHus o0bEMa. OO0BEM MPSAMOYTOIHHOTO
napajenenunena, kyoa*.

I[INTAHUPYEMBIE ITPEAMETHBIE PE3VYJIBTATHI OCBOEHHMA [TPOI' PAMMBbI
YYEBHOI'O KYPCA «MATEMATHUKA».

OcBoenue ydyeOHOro Kypca «MartemaTuka» B 5—6 Ki1accax OCHOBHOM IITKOJIBI
JOJDKHO 00ecTeunBaTh JOCTIDKCHHE CIEAYIONMX MPEIMETHBIX 00pa30BaTelbHbBIX
pE3yJIbTAaTOB:

5 KUIACC

Yuciia ¥ BbIYMCICHUSA

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

CpaBHUBaTh M YNOPSAOYMBATH HATypalbHbIE 4YHUCJIA, CPaBHUBATH B
MPOCTEUIINX CITydasiXx OOBIKHOBEHHBIE APOOH, IECITUYHBIE IPOOH.

CooTHOCHUTHh  TOYKY Ha  KOOPAMHATHOW  (YMCJIOBOWM)  mpsMOH ¢
COOTBETCTBYIOILIUM €M 4YMCIOM M H300pakaTh HATypajbHbIE YMCIA TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.



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

BEITIONTHATH POBEPKY, MPUKHUAKY Pe3yIbTaTa BEIUNCICHUH.

OKpyIJISITh HATypaJIbHBIEC YKCIA.

Pemienne TeKCTOBBIX 3a/1a4

Pemiate TeKCTOBBIE 3afauv apu(PMETHYECKHUM CHOCOOOM M C TOMOIIBIO
OpraHMW30BAaHHOTO KOHEUHOIo Tiepedbopa BcCeX BO3MOXKHBIX BapUaHTOB (MpH
HEO0OXOIMMOCTH C HAIIPABJISIIOUIEH TOMOUIBIO).

Pemate 3amaum, conepikaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTMYECTBO, CTOUMOCTH (TPU HEOOXOAUMOCTH C
MCIOJIb30BAaHUEM CITPABOYHON WH(MOPMAIUN).

Hcrnonb30BaTh KpaTKUE 3aUCH, CXEMbI, TAOIHIIBI, 0003HAUYCHUSI TIPU PEIICHUN
3a/1ad.

[Tonb30BaThCss OCHOBHBIMY €AMHHUIIAMH U3MEPEHUS: IIEHbBI, MACChI, PACCTOSHU,
BPEMEHH, CKOPOCTH; BBIpAXKATh OJHHW CIUHUIIBI BEIMYHMHBI dYepe3 napyrue (mpu
HEO0OXOJIMMOCTHU C OMOPOM Ha CIIPABOYHYIO HH(OpMAILIHIO).

W3Bnekars uH(OpMainMio, MPEACTAaBICHHYIO B Taliule, Ha CTOJI04YaTou
quarpamMMme, HUHTEPHpPEeTUpOBaTh MPE/ICTABICHHBIC TaHHBIE, HMCMOJIb30BaTh JaHHBIC
MIPU PEIICHUY 3a/1ay.

Harusaanas reomerpus

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

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIONMX (QopMy
W3YYEHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOJMMOCTH IO BU3YaJbHOUM OTOpeE,
CBS3aHHYIO C yTJlaMU: BEpIWHA, CTOPOHA; C MHOTOYTOJbHUKAMH: yTOJI, BEpIIWHA,
CTOpPOHA, IMAarOHAJIb; C OKPY’KHOCTBIO: pauyC, TUaMeTp, LIEHTP.

N300paxkaTb W3y4yEHHBbIE TIE€OMETPUYECKHE (UIrypbl Ha HEJIMHOBAHHON H
KJIETYaTOl Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKH (TI0CIIe COBMECTHOTO aHAJIM3a).

HaxoauTh AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JUHEWKH, CTPOUTH OTPE3KW 3aJaHHOW JIJIMHBI; CTPOUTHh OKPY>KHOCTH 3aJIaHHOTO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajapaTa JUisl UX
MOCTPOECHUS, BEIUUCIICHUS TJIOMAIU U TIEPUMETPA.

Boruncnarh mepuMeTp M IUIONIAJIb KBajpaTa, NPSIMOYTOJbHUKA, QUTyp,
COCTaBJICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM uuciie (QUryp, U300paKEHHBIX Ha
KJIeTYaToOl Oymare.

[Tonp30BaTBCS OCHOBHBIMH METPHUYECCKUMHU CIAMHHUIIAMH H3MEPEHUS JJIMHBI,
TUTOMIAM; BRIpAXKaTh OJHU €IMHUIIBI BEIMUMHBI Yyepe3 Apyrue (mpu HeoOXO0aUMOCTH
C OMOpPOH Ha CIIPABOYHYIO UHPOPMAITHIO).

PacniozHaBate  mapawienenunesn, KyO, HCIOJIb30BaThb  TEPMHUHOJOTHUIO:
BEpIIMHA, peOpo rpaHb, UBMEPEHUS; HAXOAUTh U3MEPEHUS Mapalienenumneaa, Kyoa.

Boeruucnsate 00bEM KyOa, Mapajuiesienunesa mo 3aJaHHbIM H3MEpeHUsiM (C
OMOpON Ha AJITOPUTM YUYEOHBIX JEUCTBUMN), MOJb30BATHCS CIUHHUIIAMU H3MEPEHUS
o0BEMa.



Pemiath HeCHOXHbIE 3aaull Ha H3MEPEHUE TIE€OMETPUUYECKHX BEIMYUH B
MPAKTUIECKUX CUTYausiX (IIpH HEOOXOUMOCTH C BU3YyaIbHOU OTIOPOHA).

6 KJIACC

Yucaa 1 BbIYKMCICHUS

OpueHTHpOBaTbCd B MOHATHSIX W ONEpPUPOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMU, CBA3aHHBIMH C PA3JUYHBIMU BHJIAMH YHUCEN M CIOCOOAMH HX 3aIlUCH,
NEePEXOAUTH (€CIU ATO BO3MOKHO) OT OJTHOM (hOPMBI 3aIMCH YUCa K APYTOH.

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

BoinonHsaTh apudgmeTndeckue IeHCTBUS ¢ HATYPaIbHBIMU U 1I€JIBIMU YUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU, HOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMH.

BbIYuCIIATh 3HaYEHUST YUCIIOBBIX BBIPAXKEHHM, BBIIIOJIHAT IPUKHUJIKY U OLIEHKY
pe3ysibTaTa BBIYMCICHUN; BBINOJIHATH NMPEoOpa30oBaHMsI UYUCIOBBIX BbIpaXXCHUI Ha
OCHOBE CBOWCTB apu(PMETHUECKHUX JEHCTBUN.

COoOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSIMOMl C COOTBETCTBYIOIIUM €M
YUCJIOM U M300pa)kaTh YKMCIIa TOUYKAMH HA KOOPAMHATHOW MPAMOM, HAXOIUTh MOYJIb
YHUCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOPAMHATAMHM
JTOM TOYKH.

OkpyrasTh LENble 4YHclia U JeCATUYHBIE Apodu (1Mo o0pasily), HaxOIWUThb
MPUOITMKEHUS YHCEIL.

YuciioBble 1 0YKBEHHbIC BBIPAKEHUA

OpueHTupoBaThCs B TMOHATHUAX M ONEpUpPOBAaTh Ha 0a30BOM YpOBHE
TEPMHMHAMHU, CBSI3aHHBIMU C 3alUChI0 CTENEHM 4YMCIIa, HAaXOAUThb KBaJpaT U KyO
YKCJIa, BBIYMCIATH 3HAYCHHUS NPOCTEHIIMX YHUCIIOBBIX BBIPAKEHUM, COJEpIKaIIUX
CTEIEHHU.

[Tonp30BaThCsl MpU3HAKAMHU JIETMMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOM Ha
QJITOPUTM IPABUJIA), PACKIIAbIBaTh HATYpPaIbHbIE YUCIIA HA IPOCTHIE MHOKHUTEIIH.

*[Tonb3oBaTbcst MacITabOM *, COCTABIIATH POMOPLMU U OTHOLLIEHUSI.

Hcnonb3oBaTh OyKBBI JJ11 0003HAYEHUSI YMCEN MPU 3aIUCU MaTeMaTHYECKUX
BBIPDAKEHHUM, HAXOOUTh 3HAYCHUS OYKBEHHBIX  BBIPAKEHHWH,  OCYILECTBISAA
HEO0OXO/MMbIE TMOACTAHOBKM U IpeoOpa3oBaHus (C OMOPOM HA aNrOpUTM yueOHBIX
NEUCTBUN).

HaxoauTe Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemars MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IIaH.

Pemars IIPOCTENIINE 3a7a4y, CBsI3aHHBIE c OTHOILIICHUEM,
IPOINOPLMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH; PEIIATh TPU OCHOBHBIE 3a/1a4d Ha
ApoOU 1 POLEHTHI.

Pewate 3amaum, cojepKalipe 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUMYHHBIL:
CKOPOCTb, BpeMS, paccTosiHUe, 1LIEHa, KOJIMYECTBO, CTOMMOCTB;



POU3BOUTEILHOCTh, BpeMs, 00béMa paldOThl, HCHONB3YS apUPMETUUECKUE
JNCUCTBUS,  OUEHKY, TMPUKHJKY; [OJIb30BaTbCS  €IWHULIAMH  HU3MEPECHUS
COOTBETCTBYIOIIMX BEJIMYKH.

CocTaBnsaTh OyKBEHHbBIE BHIPAXKEHUS IO YCIOBHIO 33a4 I1OCIE COBMECTHOIO
aHaau3a.

N3Bnekats uHOpManuio, MpeACTaBICHHYIO B TaOnuUIlaX, Ha JUHEHHOM,
CTOJIOYATOM WJIM KPYrOBOM JAuarpaMMmax, HHTEPHPETUPOBATH MPEIACTaBICHHbIC
JAHHBIE; UCIIOJb30BaTh JAHHbIE ITPU PEIICHUU 3a/1a4.

[IpencraBnsaTs UHGOPMAIUIO C TOMOIIBIO TAOIUII, JTUHEHHOW U CTOJOYATOM
IUarpamMm.

Harnsinnas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIONNX (QopMy
M3YYCHHBIX TE€OMETPUUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX QUTYD.

N300paxkaTh ¢ MOMOILBIO UPKYJIS, TUHENKH, TPAHCIIOPTHPA HA HEJTMHOBAHHOM
W KiIertyaTtod Oymare M3y4YeHHbIE IIJIOCKME T€OMETpUYECKHEe (QUrypsl u
KOH(UTypalui, CHMMETPUYHbBIE (DUTYPBI.

NMeth mipeACcTaBieHHE O TEOMETPUUECKUX TMOHATHUSIX: PaBEHCTBO (uryp,
CUMMETPHSI, OCb CHMMETPHUH, LICHTP CUMMETPHUH.

Haxoauth BEIWYMHBI YTJIOB U3MEPEHUEM C MTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS IPU PELICHUHU 3a7ad TI'PaJyCHOM MEpOi
YIJIOB; pacloO3HaBATh HA YEPTEKAX OCTPBINA, MPAMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.

BbluucnsaTh [OJMHY JOMaHOM, NEPUMETP MHOIOYIOJIbBHUKA, I0JIb30BaThCs
€AMHULIAMU U3MEPEHUS JUIMHBI, BbIPAXKaTh OJHA €IMHUIIBI U3MEPEHHUSI JJIMHBI YEPE3
JpyTue.

Haxoauts, ncnoiib3ys 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKH J0 NMPSIMOU, JUIMHY ITyTH Ha KBaJPATHOU CETKE.

Bouucnsate  miomaas  GuUryp, COCTaBICHHBIX U3  MPSIMOYTOJIbHUKOB,
UCII0JIb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKHM, HAa paBHbIE (PUTYpPBI, TOCTPABAHUE
JI0 TIPSIMOYTOJIbHUKA; MOJb30BATHCA OCHOBHBIMHU €IMHULIAMU WM3MEPEHUS TUIONIAIN;
BBIpakaTh OJIHU €IMHUIIBI U3MEPEHUS TUIOMIAAN Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OIOPOM Ha CIIPABOYHYIO UH(POPMALIHIO).

Pacrio3HaBaTh Ha MOJAENSAX M HM300PAKEHUSIX MUPAMHUAY, KOHYC, LHJIUHID,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, PeOpO, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakaTh Ha KJleT4aTOM Oymare npsMOyTOJIbHBIN MapajuieJenunes.

Boeruncnars 00bEM MPAMOYTOIBHOTO TapayUienenuneaa, Kyoa, mojab30BaThbCs
OCHOBHBIMHU €JIMHUIIAMH U3MEpEHUs 00BhEMA; BhIpAKaTh OJHU CAMHHIIBI U3MEPEHUS
o0BEMa gepes npyrue (C ormopoii Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemate HeCnOXHBIE 33aJa4M HAa HAXOXKJICHUE TE€OMETPUYECKUX BEIMYUH B
MPAKTUYECKUX CUTYaUHsIX (IPH HEOOXOJUMOCTH C BU3yaIlbHOU OMOPOIA).

®OEJEPAJIBHAS PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
Henan u3zyueHus y4eOHOro Kypca



Anrebpa sBIS€TCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHA
o0ecrieunBaeT M3y4YE€HHE JPYTHX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIrO, TaK M
I'YMaHUTAPHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO I MPOJOJKEHHSI 00pa3oBaHuUs
U B NOBCEAHEBHOW XWU3HU. Pa3zBuTHe y 00ydaroIMXCS HAyYHBIX MPEICTABICHUH O
MIPOUCXOKICHUN
U CYIIHOCTH ajreOpandyeckux aOCTpaklMil, crnocobe OTpakKeHHUs MaTeMaTHUYeCKOU
HAyKON SIBIEHUUW M TMPOLECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMATUUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOUMBIX ISl aJanTaluu B
COBpPEMEHHOM HH(PpoBOM oOIiecTBe. M3ydeHue aireOpbl €CTECTBEHHBIM 00pa3oM
oOecrieynBaeT  pa3BUTUE  yMEHUA  HaOmonaTh,  CpaBHHBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUS W BBIBOJBI, (POPMYIHPOBATH
yrBepxkaAeHus. OcBoeHHE Kypca aireOpbl 00ecredrBaeT pa3BUTHE JIOTHYECKOTO
MBIIIUICHUS O0Yy4YaroNIUXCsl: OHU MCHOJIB3YIOT JIENYKTHUBHBIE W HWHAYKTHUBHbBIC
paccyxaeHusi, oOOOIIEHME U KOHKpeTHU3alluio, a0CTparupoBaHHWE W aHAJIOTHUIO.
OOyuenune anrebpe mpeArnoyiaraeT 3HAYUTENbHBIA OO0BEM CaMOCTOSATEIBbHOU
NEeATENbHOCTH  OOy4YaloMMXCA, [O3TOMY CAaMOCTOSITEIbHOE pEIIeHHE 3ajad
€CTECTBEHHBIM O00pa3oM SBISIETCS pealu3aluel JeATeIbHOCTHOrO IPUHIUIA
oOy4eHusl.

B crpykrype mnporpaMmbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJep>KaTeIbHO-MEeToqu4Yeckue JauHuM: «Yucia u
BBIUHCIICHUS»; «ANreOpandeckue BBIPAKECHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«OyHKIMmW». Kaxkmas u3 3Tux coJiepkaTrelibHO-METOUYECKUX JJUHUN PAa3BUBACTCS HA
OPOTSHKEHUH TPEX JIET M3y4YeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasch U
B3aUMOJIEUCTBYS C JAPYTHMMHM €ro JUHUSAMU. B Xone u3ydeHus kypca oOydarouiumcs
NPUXOAUTCS JIOTHYECKH PACCyKIaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM LE€IecOo00pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jieibl MATEMAaTUYECKOTO 00pa30BaHuUs U
CIIOCOOCTBYIOUIME  OBJIAJIEHUIO  OOYyYalollMMUCA  OCHOB  YHHUBEPCAJIbHOTO
MaTeMaTU4YecKoro  s3pika. Takum  oOpa3oM, MOXXHO  yTBEPXKIaTh,  4YTO
COJIepKaTeJIbHOM U CTPYKTYPHOW OCOOEHHOCTBIO Kypca «AJredpa» SBISETCS €ro
WHTErPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUA «YHWcCna YW BBIUKMCICHUS» CIYKUT OCHOBOW s
JAJIbHEUIIIET0 W3Y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOyYaroluxcs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJB30BAaThCS alrOpUTMaMu, a
TaKk)Ke MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
KU3HU. PazBUTHE MOHATHS O YMCJIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAIHBIMU U
UppAlMOHATIbHBIMU YHCIIaMH, (POPMHUpPOBAHUEM MPEACTABICHUI O JEWCTBUTEIHLHOM
yycie. 3aBEpLICHUE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CTapUIeMy 3BEHY
oO1ero oOpazoBaHusl.

Conepxanue IByX ainreOpanyecKkux JIMHUN — «AnreOpandeckue BhIPaKEHUSD)
U «YpaBHEHUSI M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUaIOIIUXCS
MaTE€MaTUYEeCKOro armapara, HeoOXOJMMOIro JJsi pElIeHHs 3aJad MaTeMaTUKH,
CMEXHBIX MPEIMETOB U MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad. B OCHOBHON miKoje



y4eOHBIH MaTepHall TpyHIUpPYeTCsl BOKPYT pPAalMOHAJIBHBIX BbIpakeHUM. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATHUKH KaK A3bIKa JUIsl IOCTPOEHUSI MAaTEMATHYECKHUX
MOJIeJIel, OMUCAHUs MPOLIECCOB M SIBJIEHUM peanbHOro mMupa. B 3amaum oOydyeHus
anredpe BXOJAT TaKXKe MJalbHEWIee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHHUS,
HEO0OXOJMMOro, B YaCTHOCTH, JUJII OCBOEHHUS Kypca HMH()OPMATUKH, U OBJIAJICHUE
HaBbIKAMM JI€AYKTUBHBIX paccyxjaeHui. IIpeoOpaszoBaHue CUMBOJIBHBIX (POpM
BHOCUT CBOH crnenupuyeckuil BKJIAJ B pa3BUTHE BOOOPaKEHHUSA, CIIOCOOHOCTEH K
MaTeMaTU4ECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIbHO-IpaUYeCKON JIUHUM HALEJIEHO Ha TOJIy4YeHHE
MIKOJIbHUKAMHU 3HaHUM O QYHKIMSIX KaK Ba)KHEHIIEeH MaTeMaTH4ecKOM MOJEenH s
ONKCAaHUSl U MCCIEAOBaHUS Pa3HOOOpPA3HBIX MPOLIECCOB U SIBICHUH B MPHUPOJAE U
obmiectBe. M3yueHue 3TOro Marepuaia CoCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS HCIIOJIb30BaTh Pa3IU4HbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBbIC, CHMBOJIMYECKHE, Trpaduueckue, BHOCUT BKIaJ B (OPMUPOBAHUE
IIPEICTABICHUNA O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM IIaHe

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

VYueOHbIil MIaH Ha u3yuyeHue aireOperl B 7-9 Kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacCOB B HEACNIO B TEUCHHUE KaXKJOro rojia 00ydeHus, BCEro 3a TpU roja
oOyueHnus — He MeHee 306 yueOHBIX YacoB.

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

Yuciia ¥ BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0J OT OJHOW (OPMBI 3aAMKCH
npobeit k gpyroi. I[loHsAThe palMOHAIBHOTO 4YHCIa, 3alKCh, CpPaBHEHHE,
YHOOpSAJOYMBAHUE  pPALMOHAIBHBIX  4YHcel.  ApupMeThyeckue  JEUCTBUA  C
palMOHAJBbHBIMUA YHMCIaMU. PermieHue 3amay U3 peaJibHOW INMPAaKTUKA HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM TIOKa3aTelIeM: OMNpeJelieHne, MnpeoOpa3zoBaHue
BBIPQ)KEHUI Ha OCHOBE ONPEENICHUS], 3aIIUCh OOJIBIINX YUCEI.

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

[IpuMeHeHnne NpPU3HAKOB  JEIMMOCTH, PA3JIO0KEHHME HAa  MHOXKUTEIU
HATypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  uucie OOpsMmas W oOpaTHas
IIPONOPLUHOHAIBHOCTH.

AJire0OpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHWE BBIPAKEHHS C NepeMeHHOoM. JlomycTumblie



3Ha4YCHUA INepeMeHHBIX. [IpencraBiieHne 3aBUCHMOCTH MEXAY BEJIMYMHAMU B BUJC
dbopmybl. Berancnenus mo gpopmynam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOKIECCTBEHHO PABHBIC BBIPAKCHHUS,
IpaBwia MpeoOpa3oBaHMsl CyMM M NPOM3BEICHUI, MpaBUjia PACKPBITHS CKOOOK H
IIPUBEICHNUS MTOI0OHBIX CIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM OKA3aTEIEM.

OpnowreHsl © MHOroujeHbl. CteneHp MHorouieHa. CloKeHHE, BBIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBAAPAT CYMMBI U
KBaapar pasHoctu. dDopmysia pasHOCTH KBaapaToB. Pa3iiokeHHME MHOIOWIEHOB Ha
MHO>KHTEJIH.

YpaBHeHus

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

JIluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, PEIICHNE JTUHENHBIX ypaBHEHUI. COCTaBIeHHE YpaBHEHUM IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO YPaBHEHUN.

*JluHeliHOe YpaBHEHUE C JBYMs IIEPEMEHHBIMU M ero rpaduk . CucreMa IByX
JMHEMHBIX YpaBHEHUM C JBYMsS IIEpEMEHHBIMU. PelleHue cucreM ypaBHEHUU
croco6oM mnojcTaHOBKU. [IpuMepsl penieHus: TEKCTOBBIX 3a7ayd C MOMOIIIbIO CUCTEM
YPaBHEHU.

DOyHKUNHA

KoopanHara Touky Ha npsiMoi. UucinoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[TpsimoyronbHast cuctema koopauHaT, ocu Ox u Oy. Abcuucca ¥ opauHaTa
TOYKA Ha KOOPJMHATHOM MocKocTH. [Ipumepsl rpadgukoB, 3aiaHHBIX (HOpMyJaMHu.
Yrenune rpadMKoB peasibHbIX 3aBUCUMOCTEH.

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

8 KVIACC

Yucia v BHIYHCIEHUS

KBanpatueiii kopeHb u3 uyucna. *[loHdarue o0 HppanMOHAIBHOM YHCIIE.
JlecsiTuunbie TPUOIMKEHUST UppaMoHANbHBIX drcen *. CBolicTBa apuMeTHndecKux
KBaJIPAaTHBIX KOPHEH U WX MPUMEHEHHE K MPEOOPA30BAHHUIO YHCIOBBIX BBIPAKEHUHN U
BbIUMCIICHUSM. *J]elicTBUTENbHBIC unca *,

Crenens ¢ 1eIpIM TIoKa3aTeneM U e€ cpoiictBa. CTaHmapTHAsI 3aMCh YUCIA.

AJaredpanyeckue BbIpaKeHHs

KBanparHblil TpéxuieH; pa3ioKeHue KBaJpaTHOro TPEXUICHa Ha MHOXKHUTEIH.

AnreOpandeckass JpoOb. (OCHOBHOE CBOMCTBO alreOpanyeckod apoowu.
CrnoxeHue, BbIUWTAHUE, YMHOXXEHHUE, [eJeHHE anreOpandeckux JapoOei.
ParmonanbpHbie BhIpaXEHUS U UX MPeoOpa3oBaHHUE.

2 3neck | ganee * * 0603HAYEHBI TEMBI, H3y9IEHHE KOTOPHIX IIPOBOIATCA B 03HAKOMUTEILHOM IUTaHe. Ilemaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



YpaBHeHUS U HEPABEHCTBA

KBagparHoe ypaBHeHHe, Gopmysa KOpHEH KBaapaTHOTO ypaBHeHus. *Teopema
Buera®* Pemienue ypaBHeHUH, CBOASIIMXCS K TUHEHHBIM U KBagpaTHbIM. [Ipocreiimue
JPpOOHO-pallMOHAIbHBIE YPaBHEHHUS.

*'paduueckasi MHTEpOpETAIUMs YPAaBHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEM
JUHENUHBIX YpaBHEHHM C JABYMsI mepeMeHHbIMU ™ IlpuMepsl pemieHus cucrtem
HEJIMHENHBIX YPaBHEHUU C IByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 alnredpandyeckium CrocoOOM.

HucoBble HEpABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl JINHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKUUHA

[Tonsitue gpynkiuu. OOIACTh ONMPEACICHNUS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3amanust QyHKITHIA.

I'paduk ¢ynkuuu. Urenue cpoiictB (pyHkuuu mo e€ rpaduxy. [Ipumeps
rpaukoB (yHKLHA, OTPAKAIOIINUX PEATBHBIE MPOLECCHI.

OyHKIUM, OMHCHIBAIOIIME TNPSAMYI0O UM OOpaTHYIO MPONOPLUHUOHAIILHbBIC

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

*['paprueckoe perieHre ypaBHEHU U CUCTEM YpaBHEHHIT™.

9 KUIIACC

Yuciia ¥ BBIYMCICHUSA

PannonanbHble yucna, *uppannoHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE
NEeCATUYHbIE ApoOH. MHOXKECTBO NEHCTBUTEIBHBIX UYHCEN; JIEUCTBUTENbHBIE YHUCIIA
Kak OECKOHEUYHbIE JIeCATUYHBIE TpoOu. B3aMHO 0IHO3HAUYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPAUHATHOU IPSIMOU.

CpaBHEeHUE JCUCTBUTENBHBIX  YHUCEN, apu(PpMETHYECKUe JECUCTBUS C
NEHUCTBUTEIBbHBIMU YU CIIAMU *.

Pasmeppl OOBEKTOB OKpY’KAIOLIEr0 MHUpPA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KarOILIEM MHUpE.

[TpubnmwxéHHOEe 3HAUYEHUE BEIWYHMHBI, TOYHOCTh NMpUOImkeHus. OKpyrieHue
yucen. [Ipukuaka v oneHka pe3yJbTaTOB BEIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHune ypaBHEHM, CBOIAIIMUXCA K KBaJAPATHBIM.
bukBanparHoe ypaBHenue. *[Ipumepsl pelieHus YpaBHEHUU TPEThel U 4eTBEPTOM
CTETeHEN Pa3IoKEHUEM Ha MHOKUTEIH *,

Pemenue npoOHO-paliMOHaNbHBIX YPAaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckKium METOJIOM.

VYpaBHeHue ¢ JByMsl mepeMeHHbIMU U ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHUM C ABYMs IEPEMECHHBIMU. PellleHne CUCTeM JIByX ypaBHEHUHU,
OJTHO M3 KOTOPBIX JHHEHHOe, a Japyroe — BTOpod creneHu. [ 'paduueckas
WHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.



Perienne TeKCTOBBIX 3a7a4 aIreOpandeckiuM CIiocoOOM.

UucnoBble HEPABEHCTBA U X CBOKCTBA.

Pemrenne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMHU.

DyHKUUH

KBagpatuunas ¢ynkuusa, e€ rpadpuk u cpoiictBa. Ilapaboisia, KoopauHaTHI
BEPILUHBI 1apaboIibl, OCb CAMMETPUU NapadOJIbl.

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

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

Yucii0BbIe MOCTEAOBATEIBHOCTH U MIPOTPECCHH

[IoHsiTHE 4YMCIOBOW TOCIENOBATEIBHOCTU. 3aJaHUE IOCIIEI0BATEIbHOCTH
peKyppeHTHOH hopmymoit u popmyIioit n-ro uieHa.

Apudmernueckas u reoMmerpuueckas mnporpeccuud. PopMynbl A-TO UJIeHA
apuPMETUIECKON ¥ TEOMETPUUIECKON MPOTPECCHl, CYMMBI TIEPBBIX # YJICHOB.

*N300paxkeHne 4ICHOB apu(METUYECKOW U TeOMETPHUYECKON MPOTPECcCHit
TOYKaMM HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI *.

IVNTAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «Ausredpa» Ha ypOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus JOJKHO OOECIeYuBaTh JOCTHUKEHHUE CICAYIOIINX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KUIIACC

Yuciia 1 BbIYUCTICHUS

BoinoniHsTh, coyeTas yCTHbIE W MUCHMEHHBbIE MPUEMBI, apuMeTHUECKHe
JEUCTBUA C PAalMOHAIBHBIMU YUCIIAMH.

Haxoauth 3Ha4YeHMs] YHCIOBBIX BBIPAKEHUH; INPUMEHATh pPa3HOOOpa3HbIE
crocoObl M MPUEMBI BBIYMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpIKaLIUX
OOBIKHOBEHHBIE U JIECATUYHbIE TPOOU.

[lepexomuts OT oOmHOW (HOPMBI 3aMUCH YUCENl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATHYHYIO apoOb). CpaBHUBATH U
yHOPSA0YHUBATh PALIMOHATIBHBIE YUCIIA.

OKpyIJIsITh YuCna.

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

BbInoyiHATh JEHCTBUS CO CTENEHSMU C HATypallbHBIMU TOKa3aTeiasiMu (C
OIIOPOH Ha CIIPaBOYHYIO MHPOPMALIHIO).

[IpuMeHATh MPU3HAKU ACIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIIA HATyPAIbHBIX



YHCEJL.

Pemare mnpocreiiiine MpakTUKO-OPUEHTHUPOBAHHBIE 33Jaud, CBS3AHHBIE C
OTHOILIEHUEM  BEJINYMH, IPONOPUMOHATBHOCTBIO ~ BEJIMYMH,  MPOLICHTaMU;
MHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/1ad ¢ YYETOM OrpaHUYEHM, CBSI3aHHBIX
CO CBOMCTBAMM PacCMATPUBAEMBIX OOBEKTOB.

AJire0OpanvecKkue BbIPaKeHUs!

OpueHTHpOBaTbCA B TMOHATUSIX W ONEpPUPOBAaTH Ha 0a30BOM YypOBHE
anredpanyeckor TEPMUHOJIOITHEN U CUMBOJIMKOM.

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

BeimonHaTh npeoOpa3zoBaHus 1I€JI0OT0 BBIPAXKEHHUS B MHOTOWIEH IPUBEIECHUEM
MOJIOOHBIX CJIAraéMbIX, PACKPHITUEM CKOOOK.

BBINIOJIHATE YMHOKEHHWE OJHOYJIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOTOYJICH, MPUMEHATH (DOPMYJIBI KBajpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoin
Ha CIIPABOYHYIO UH(POPMAITHIO).

OCyIIECTBIATh PA3IOKEHUE MHOTOWIEHOB HA MHOXHUTEIH C IMOMOIIBIO
BBIHECEHHSI 3a CKOOKHM OOILEro MHOKUTENS, TPYNIIUPOBKHU CIIAraeMbIX, TPUMEHEHHS
dhopMys COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOil Ha CITPaBOYHYIO MH(POPMAITHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIECHOB VISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYypaJbHBIMH IOKA3aTENsIMU IS
npeo0pa3zoBaHus BEIPAXKEHHH (C OMOPOI HAa CIPABOYHYIO MH(GOPMAILIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemate nvHEWHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHsSs IpaBUIIa
nepexoaa OT HCXOJIHOIO YPaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, sBaseTcs au
YKCJIO KOPHEM YPaBHEHUS.

WmeTs mpenctaBieHHe O Tpa@HUUecKUX METONaX MpPHU PEHICHUH JIMHEHHBIX
YPAaBHEHUN U UX CUCTEM.

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

CrtpouTh B KOOPJIMHATHOM IJIOCKOCTH IpauK JTUHEHHOTO YpaBHEHUS C JBYMs
NEePEMEHHBIMU; MOJIB3YSACh IPAPUKOM, TPUBOJIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTteMbl JByX JMHEHHBIX YPABHEHUN C IBYMS [IEPEMEHHBIMH, B TOM
yuclie rpaguuecku (C Ormopoi Ha aNrOpUTM YUEOHBIX JIEUCTBUM).

CocraBisTh (IOCIE€ COBMECTHOIO aHajiv3a) W pEellaTh JUHEWHOE ypaBHEHUE
WIM CHUCTEMY JIMHEWHBIX YpPaBHEHUI 10 YCJIOBHUIO 3aJadyd, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 33Ja4H [TOJIYYEHHBIH pE3yibTar.

Koopannarsel u rpadpuku. @yHKkuumn

N300paxkaTh HA KOOPAUHATHOW MPAMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl; 3alMCHIBATh YHCIOBBIE NMPOMEXYTKH Ha
anreOpandecKoM sI3bIKE.

OTtmedaTh B KOOPJAMHATHOM IUIOCKOCTHM TOYKH MO 33JaHHBIM KOOpPJMHATaM;
CTpouTh rpaduky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk PyHKuuu y =kx + b.

OnuceiBaTh € MOMOUIbI0 (DYHKIMI HM3BECTHBIE 3aBHUCHUMOCTH  MEXKIY
BEeMYMHAMU ([0 AJITOPUTMY YYEOHBIX NIEUCTBHIf): CKOPOCTb, BPEMs, PAaCCTOSHUE;



IIeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEILHOCTD, BpeMsl, 00BEM padOTHI.
HaxomuTs 3HaueHne GyHKIMY 110 3HAYEHUIO €€ apryMEeHTA.
[Torumaths rpadudecknii Crocod MPEACTABICHUS W aHAIW3a WH(POPMAIINU;
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIINIO U3 rpaUKOB pEeAIbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

8 KVIACC

Yucsia 1 BbIYMCJICHUS

Hcnonb30BaTh HayajdbHBIE MPEJICTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
qucesn JUIsi CpaBHEHUsS, OKPYTJEHUS W BBIUMCICHHUM; M300pa)kaTh JCHCTBUTEIIHHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MIPSIMO.

[IpumeHsAT, TOHATHE apUPMETHUYECKOTO KBAJPATHOTO KOPHS;, HAXOAUTh
KBaJIpaTHbIE KOPHHU, HCHONB3YySd MPU HEOOXOJUMOCTH KaJIbKYJSATOP; BBIMOIHATH
mpocTelime TpeoOpa3oBaHUsl BBIPAKEHUM, COAEpPXKAIIMX KBaJApPAaTHBIE KOPHH,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OOJBITUX U MajbIX YHCEN C MOMOIIBIO JECSITHYHBIX
JpoOeit u creneneit uncna 10.

Auire0panvecKkue BbIPaKeHUsI

[IpuMeHAT, TNOHATHE CTENEHW C LEJbIM  [OKAa3aTelleM, BBINOJHSATH
npeoOpa3oBaHUs BBIPAXKEHUM, COJACPKAIIUX CTENEHUW C IEJbIM ToKazaTenem (C
UCIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIUN).

BBINOTHATE HECIOXKHBIE TOXKIECTBEHHBIE MPE0Opa3oBaHUs palMOHATbHBIX
BBIpQKEHUN HAa OCHOBE MPaBWJI JCHUCTBUM HaJl MHOTOYJIEHAMH U aJreOpandyecKuMHU
JTPOOSMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[TpumensTh nmpeoOpa3oBaHus BHIPAKEHUM JJIs PEUICHUS Pa3TUYHBIX 3a/1a4 U3
MAaTEMAaTUKH, CMEXHBIX [IPEIMETOB, U3 PEATIbHOU IMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiaths nuHelHbIE, KBaJpaTHbIE YpaBHEHUS (C MCIOJIB30BAHUEM CIPABOYHOU
uH(OpPMAITMK) W pPAIMOHATBHBIC YPAaBHECHUS, CBOJIAIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE HCCIECIOBAHNUS YPABHEHWM M CUCTEM YpPAaBHEHWN, B
TOM YHCJIe ¢ MPUMEHEHUEM TpaUiyecKuX Mpe/icTaBiIeHUl (yCTaHABIUBATh, UMEET JIU
ypaBHEHHE WJIM CUCTEMa YpPaBHEHUUW pEIIeHUs, €CId UMEET, TO CKOJIBKO, U Tp.) C
OTOPOH Ha aITOPUTM YUEOHBIX JEHCTBUIA.

[lepexonuth OT cCiOBECHON (OPMYJIMPOBKM 3adaud K €€ anreOpandeckoin
MOJENIM C T[OMOLIBIO COCTABJICHUS YPABHEHUS WA CHUCTEMbl ypPaBHEHHIA,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4U MOJYYEHHBIA PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKU; PEIIATh
JUHEHWHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M UX CHUCTEMBI; JIaBaTh IpauiecKyro
WJUTIOCTPALMIO0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH

OnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAJIbHBIE TIOHSATUS U S3bIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYECHUS); OMpPEACIATh 3HAUeHUE (PYHKIUU MO



3HAYEHHUIO apTyMEHTA; ONPEAEIIAThH CBOMCTBA (DYHKIUH 110 €€ rpaduKy.
Crpouts rpaduky deMeHTapHbIX QYHKIMN BUIA , Yy = X5, Yy =X,y =Vx ,y =

k . . .
5 ONUCHIBATH CBOKCTBA YHCIIOBOH bynkuuu no e€ rpaduky (mpu HeoOXO0AUMOCTH C

HaIPaBJIAIONIEN TOMOIIBIO).

9 KUIIACC

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATh U yIOPSI0YMBATh PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCTIA.

BeinonHATh apuMeTruyeckne JeUCTBUS C pallMOHAIbHBIMHU YUCIAMH, COUETas
YCTHBIE W TNHMCBMEHHBIE IPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YUCIIaMU.

HaxoauTe 3HaUeHUs CTENEHEN C LENBIMU MTOKA3aTENAMHA U KOPHEW; BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAKEHHUI.

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

YpaBHeHUA U HEPABEHCTBA

Pemate nuHEHBIE U KBAaJAPATHBIC YPABHEHUS, YPABHEHHUs, CBOIALIMECA K HUM,
npocTenre JpoOHO-pallOHATIbHBIE YPABHEHUSI.

Pemate mnpocreumme CcHUCTEMBl JABYX JIMHEMHBIX YpPaBHEHHHW C JByMs
IIEPEMEHHBIMM M CHUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YypAaBHEHHE HE
SBJISIETCSL TUHEUHBIM (110 BU3yaJIbHOU omope).

PemaTte mnpocTeiiivie TEKCTOBBIE 3aJayd alreOpandeckuM CrocoOoM C
IIOMOIIbIO COCTABJICHHUSI YPAaBHEHUS WJIM CHCTEMBI IBYX YPaBHEHHH C JByMs
IIEPEMEHHBIMHU.

IIpoBOUTH MPOCTEUIINE HUCCIIENOBAHUS YPAaBHEHUW U CUCTEM YpPaBHECHUH, B
TOM YHCJIE€ C IPUMEHEHUEM IpaUueCKUX MPEACTAaBICHUN (YCTaHABINBATh, UMEET JIU
ypaBHEHHE WIN CUCTEMA YPAaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U Tp.).

Pemare nuHelHblE HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh
pElLIEHNEe HEPaBEHCTB HAa YHCIOBOM INPSIMOM, 3alMCHIBATh PELICHUE C IIOMOIIBIO
CHUMBOIJIOB.

Pemats cucTeMsl IMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; N300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YUCIOBOM
IIPSAAMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKUUHA

Pacrio3HaBaTh (QyHKIMM H3y4YeHHbIX BHJIOB. IloKa3pIBaTh CXEMAaTHYECKH
pacrnoyioKeHUe Ha KOOPJIMHATHOM IUIOCKOCTH TrpadukoB (QyHKIUN BUIa: y = kx,

_ k )
=kx+b,,y=ax* + bx +c, y=x’, y = Vx, y = — B 3aBUCHUMOCTH OT 3HAUEHMI
y y y=xy y=

K02(pUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth ¥ HM300pakaTh CXEMAaTHYECKU TpadUKH KBaJPATUYHBIX (DYHKIIWMH,
OMHCHIBATh CBOMCTBA KBAIPATUIHBIX (PYHKIIUM 1O UX TpaduKam.

Pacno3naBare kBajgpaTuuHyro (GyHKIHIO 10 (OpMyJie, TPUBOAUTH MPUMEPHI



KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM XKU3HH, (PU3UKU, TEOMETPHUHU.

YucioBBIC MOCIEI0BATEILHOCTH U IPOrPECcCUH

Pacno3HaBaTh apupMETHUECKYIO U TEOMETPHUECKYIO TPOTPECCHH MIPH Pa3HBIX
crioco0ax 3aJaHusl.

BbBINONIHATE ~ BBIYMCIEHHS €  MCHOJb30BaHMEM  (opMysl n-ro  4jieHa
apu(PMETUYECKON U TEOMETPUYECKON MpOrpeccuil, CyMMBbI MEpPBBIX 7 YJIEHOB (C
OMOpOH Ha CIPABOYHYIO0 HH(POPMAIIHIO).

Pewats 3agaum, CBSI3aHHBIE C YHUCIOBBIMU ITOCJEAOBATENBHOCTSMH, B TOM
quclie 33/1a4d U3 PEeaIbHOM KU3HU (C MCMOJIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBHIX
TEXHOJIOTHH).

®E/IEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOT'O KYPCA
«'EOMETPUS». 7-9 KITACCBbI
esn n3yyeHust yueOHOro Kypca

O6mme 1enu u3zydeHus ydeOHoro kypca «l'eoMeTpus» MpeJCTaBICHbl B
[TOOIT OOO. OHu 3aKIHOYAKOTCS, MPEKIE BCETO B TOM, YTO HA YPOKAX I'€OMETPUHU
oOy4Yaromuiicss y4uTCSd TPOBOJUTH JOKa3aTeNbHBIE PACCyXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYECHUS, JOKA3bIBaTh MCTUHHBIE YTBEPXKIAECHUSI U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MIPOBOJUTH PACCYKIACHUS «OT MPOTUBHOTO», OTIMYATh
CBOMCTBa OT MpHU3HAKOB, (HOPMYIHpPOBaTh OOpaTHBIE yTBepXkAeHUA. B oOydeHuun
YMEHHUIO PACCYXKJIaTh COCTOUT Ba)XHOE BOCIIUTATEILHOE 3HAYCHUE U3YUYCHUS
F€OMETPHUH, TPUCYIIEE UMEHHO OTEYECTBEHHOW MAaTEMATUUYECKON IIKOJIE.

BTopoli menp0 H3yd4eHUs TEOMETPUH SIBJISICTCS MCIIOJIB30BAaHME €€ Kak
WHCTPYMEHTA MpU PEHICHUHM KAK MaTeMaTH4YeCKUX, TaK M MPAKTUYECKHX 3ajady,
BCTPEUAIOIIMXCS B peajbHOM  JKU3HU. IDTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIIUTENbHAS JIMHUS B M3YYCHUM T€OMETPUU B IIKoJe. JlJIsI 3TOro y4yuTelro
PEKOMEHIy€eTCS noaOupaTh 3aJ1auu MPAKTUYECKOTO Xapakrepa JUISt
paccMaTpUBaeMbIX TE€M, YYUTh OOYYalOIIUXCA CTPOUTh MaTEMAaTHUYECKHUE MOJCIH
peabHbIX O KU3HEHHBIX CHUTYallMii, TPOBOJUTH BBIYUCICHUS M  OIICHUBATH
aJIEKBaTHOCTh TMOJIYYEHHOTO pe3yJiibrata. KpailHe BaXXHO MOJYEPKUBATH CBSI3U
T€OMETPUM C JAPYTMMH TIpeaMeTaMU, MOTHUBHUPOBATh HCMOJI30BaTh OIPEICICHUS
TCOMETPUYECKUX (UTYP U TIOHATHUM, JEMOHCTPUPOBATH MPUMEHEHHE TMOJYYSHHBIX
YMEHHH B (QU3UKE U TeXHUKE. DTU CBS3M HanboJiee SPKO BUJIHBI B TeMax «BeKTopbi»,
«Tpuronomerpudeckue COOTHomEHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaercss Yy4eOHbIH Kypce
«I"eomeTpus», KOTOPBIA BKIIOYAET CICAYIOIIME OCHOBHBIE pa3/elibl COJCP KAHMS:
«'eomeTtpuueckre Qurypsl M HX CBOMCTBa», «M3MepeHHe TeoMEeTPUYECKUX
BEIMYMH», a Takke «JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTH», «BekTopbi»,
«/IBmwxenus mnockocTu» u «lIpeobpazoBanust mogo0ous».

Y4eOHbIN MIIaH MpeaycMaTpUBAET W3yUEHHUE TeOMETpUr 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

HauanbHabie noHstus reomerpun. Touka, npsimMasi, OTPE30K, Jy4d. YToJ. Buusl
yriioB. BeprukanbHble HW  CMEXHbIe yIubl. buccekrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [[apannenbHOCTh M NEPIEHANKYJIAPHOCTD NPSAMBIX.

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

*OCHOBHBIE TOCTPOEHUS C TOMOUIBIO LIUPKYJIS U JIMHEUKH *.

TpeyroyibHUK. Bricora, MeauaHa, ouccekTpuca, UX  CBOMCTBA.
PaBHOOEApEHHBIN U pABHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M MPU3HAKK PaBHOOEIPEHHOrO TpeyrojibHUKa. [Ipu3Haku paBeHCcTBA
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKK NapajulesIbHBIX OpsMbIX. CyMMa yIJIOB TpEyroJIbHHUKA.
BaeniHue yribl TpeyrojibHUKA.

[IpssMmoyronbHblld  TpeyrojiibHUK. (CBOWMCTBO MeIHMaHbl MPSMOYTOJIBHOTO
TPEYTOJbHUKA, NPOBEAEHHON K rumnorenyse. [Ipu3Haku paBeHCTBa IPSAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYTOIBHUK C YTioM B 30°.

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

*[eomerpuueckoe Mecto Touek.® buccektpuca yria W cepeAMHHBIN
MEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHNE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XOpJa U JHAMETP, HUX CBOWCTBAa. B3auMmHoe
PacIoJIOKEHUE OKPYKHOCTH M npsimoil. KacarenbHass M cekymas K OKPYKHOCTH.
Okpy>XHOCTb, BIMCaHHas B YroJ. BrucaHHas W ONHCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuky. Ilapamnenorpamm, ero npusHakd U CBOWCTBA. YacTHbIe
cllydad MapajieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJpaT), MX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPU3HAKH.
[IpsiMmoyroJibHasI Tpanenus.

*Meto yaBoeHus MeauaHnsbl. LleHTpanbHas cuMMeTpusl.

Teopema daneca u Teopema 0 IPONOPLUMOHAIBHBIX OTpe3Kkax. CpelHuE JINHUA
TpeyrojbHUKa 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, H3y9EHHE KOTOPHIX IIPOBOIATCA B 03HAKOMUTEIBHOM IUTaHe. Ilemaror
CaMOCTOSITENILHO ONpeessieT 00beM U3y4aeMOro MaTepuana.



CporictBa momajeii reoMmerpudeckux ¢uryp. Dopmynsl s TUIONIAAH
TPEYroJIbHUKA, TapajiesiorpaMma, pomba u Tpamnenuu. OTHOIICHWE TUIONIaIeh
NOJI00HBIX (UTYP.

Beluncnenne miomaneld TpeyroJbHUKOB M MHOTOYTOJBHHKOB Ha KIJIETYATOU
Oymare.

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

CHHyC, KOCHHYC, TaHI'€HC OCTpPOTO YyIja IpPSIMOYTOJIbBHOTO TPEYroOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKECTBO. TpUroHoMmerpudyeckrue GyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrniucanHnble ¥ HEHTpaIbHBIE YIJIbI, YTOJI MEXKAY KacaTeJIbHOU U XOPJIOU. YTIIbI
MEXIY XOpJAaMU M CEKylIMMH. BrHCaHHbIE W ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxenue aByx OkpyxHoctei. Kacanme okpyxHoctend. OOmue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yrioB ot 0° go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMyIIBI TPUBENCHUS.

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

*[IpeoOpazoBanue nogodus. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 npon3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB
CEKYyIINX, TEOpEMa O KBaJipaTe KacaTeabHOM *.

Bektop, mmHa  (MOIyJb)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OIlEpallMd HaJ BeKTopaMu. PasjiokeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopaumHatel BekTopa. CKalsIpHOE IPOU3BEIEHUE
BEKTOPOB, IPUMEHEHHE JUUISl HAXOXKACHUS JUIMH U YTJIOB.

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

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

*/IBUKEHUS TUIOCKOCTM W BHYTPEHHHE CUMMETpUU GUryp (dJaeMeHTapHbIe
npeactasienus). [lapannensubrit nepenoc. [loopot *.

[INTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO
I'OJAM OBYYEHN )

OcBoenue ydeOHOro kypca «['eomerpus» Ha yYpOBHE OCHOBHOTO OOIIETroO
oOpa3oBaHUs JIOJDKHO OOecreuuBaTh JOCTIDKEHHUE CIEAYIOIIMX MPEIMETHBIX
00pa30BaTeIbHBIX PE3YJIHTATOB:



7 KIIACC

Pacno3naBath n3yueHHbIE TeOMETpUICECKHE (DUTYPBI, ONIPEACIIATh UX B3aUMHOC
PaCIIOIOKEeHHE, H300pakaTh TIeOMETPUYCCKHE (UTYPBI; BBIIOIHATH YEPTEXKH 110
YCIOBHIO 3ajaud. M3mepsATh NUHEWHBbIE W YIJIOBbIE BEIWYMHBL Pemare 3amaun Ha
BBIUHCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyl0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEIWYMH MPEIMETOB B
peaIbHOM JKW3HU, Pa3MEPOB MPHUPOJHBIX O0BEKTOB. PaznuuaTh pasmepsl 3THX
O0OBEKTOB IO TOPSIIKY BETUYUHBI.

CtpouTh uYepTeXku K TEeOMETpUUYECKHUM 3ajadyamM (C  HUCIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIPOCHI H/UJIH AIrOPUTMA YUEOHBIX JEHCTBHI).

[Tosb30BaThCA NpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCHOJIB30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a/1a4.

[IpoBoaUTH OKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECCKUX TEOPEM.

[Tosb30BaThCAd MpPU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMaHbI, MPOBEIEHHONW K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pPELICHUH TeOMETPUYECKMX 3a/Jad (C HCIOJb30BAHUEM 3PUTEIHHOM HATJISITHOCTH
u/unu BepOaIbHOM OMOPHI).

OrnpenensaTh napauieIbHOCTh NPSIMBIX C MIOMOIIBIO YTJI0B, KOTOPbIE 00pa3yeT
¢ HUMHU cekymada. Onpenensarb NapauieabHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUN OT TOYEK OAHOM IPSMOU A0 TOUYEK APYTOU MPSIMOM.

Pemiats 3aaun Ha KJjieTyaToi Oymare.

[IpoBOANTH BBIUMCICHUSI U HAXOIUThH YHUCIIOBbIE U OYKBEHHBIC 3HAUCHUSI YTJIOB
B I€OMETPUUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU IEPECCUCHUH JBYX
MapaJUIEIbHBIX MPSIMBIX CEKYIIECH. Pemare NMpakTUYEeCKHUe 3aJa4yu Ha HAXOXKICHHE
YIJI0B.

HNmets nipeicTaBieHUE O MTOHITHE TEOMETPUYECKOTO MECTa TOUECK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYXKHOCTH W Kpyra, XOpAbl W JHAMETpa
OKPYHOCTH, IOJIb30BATHCA MUX CBOMCTBAMH. YMETh HNPUMEHSTh 3TH CBOMCTBA IIPU
pEILICHUN 3a/a4.

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

OpueHTHpOBaTbCS B TOHATUSAX M ONEPUpPOBAaTH Ha ©0a30BOM YpPOBHE:
KacaTtelabHasi K OKPYXKHOCTH, TE€OpeMa O MNEPIECHIAUKYISIPHOCTA KACaTEeIIbHOU |
paauyca, OpOBEIEHHOTO K TOYKE KaCaHUs.

Nmers mpencTtaBlieHHE O MPOCTEUIIMX TE€OMETPUUYECKHX HEPABEHCTBAX, HMX
MMPAKTUYECKOM CMBICIIE.

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



8 KUIACC

Pacrio3HaBaTh  OCHOBHBIE BHUJIbl  YETHIPEXYTOJIBHUKOB, MX DJIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU IPU PEHICHUH T€OMETPUUECKUX 3aau.

OpueHTHpOBAaTbCS B MOHATHH — TOYKH IEPECEUEHUsS] MEIHAH TPEYTOJbHUKA
(meHTpa Macc) B pelieHuu 3a1ad.

Biiaietp NOHATHEM CpEeIHEN JTMHUU TPEYTOJbHUKA U TPANEUHU, IPUMEHSITh UX
CBOWCTBA IIPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a/1ad. VIMeTh rpeicraBieHme
o Tteopeme daneca u TeOpeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX JJIS
pELIeHHs MPAKTUYECKUX 3aa4 (C OIOpOM Ha 3pUTENbHYIO HAIJISIHOCTB).

[IpuMeHATh TNpU3HAKM TOAOOHMS TPEYTOJBHUKOB B PEUICHUH HECIOKHBIX
reOMETPUYECKUX 3a/au.

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

Bnagets NOHATHSMU CHUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yrJia
NPSIMOYTOJILHOTO TpeyroiabHuKa. Iloap30BaThbCcsi ATUMHU TMOHSATUAMM JIS PELIEHUs
MPaKTUYECKUX 3a7ad (MpU HE0OXOIUMOCTH C OTIOPO Ha aJITOPUTM MPaBHIIA).

Boruncnars  (paznuuHbIMH - crioco0aMu) (C OMOpod  Ha  CIIPAaBOYHYIO
uH(OpPMAIMIO) IUJIOMIAAh TPEYroJbHUKA | IUIONIAJAM MHOTOYTOJIBHBIX  (UTyp
(monb3ysich, Tie HEOOXOIUMO, KaIbKyJIATOpoM). [IpUMeHsTh MoydeHHblEe YMEHUS B
MPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATUSMM BIHCAHHOTO U ILEHTPAIBHOTO yIJa, HCMIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX YIJIAX, YIJIAX MEXKIY XOpJaMu (CEKYIIMMH) U YIJIE MEXIY
KAacaTeNbHOM M XOPAOU NPH PEIICHUH NMPOCTEUIINX TEOMETPUIECKHX 3aa4.

Bnagets MOHSATHEM ONHUCAHHOIO YETBIPEXYTOJbHUKA, NMPUMEHSTh CBOWMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PEICHUHU MPOCTEHIINX 3a/1ay.

[IpumeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTHh MAaTEeMAaTHYECKHUE
MOJIeNIM /IS 33]1a4 peabHOM KU3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NpUMEHEHUEM TMOAOOUsS U TPUTOHOMETpPUH (TIOJB3YSACh, TJ€ HEO0OXOAUMO,
KQJIBKYJISITOPOM).

9 KUIIACC

3HaThb TPUTOHOMETPHUYECKHE (YHKIHMH OCTPhIX YIJIOB, HAXOJUTh C HX
MOMOILBIO  PA3JIMYHBIE JJIEMEHTBl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEeIIeHue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoIuTh (C MOMOIIBbIO KaNbKYJIATOPA) AJUHBI U
YTIIBI 17151 HeTaOJIMYHBIX 3HAYEHUH.

[Tonp30BaTbCss GopMysaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM JJIi HAaXOXXIEHHsS COOTHOLIEHUH MEXAy TPUTOHOMETPUUECKUMHU
BEJTMYMHAMHU (C OMOPOH Ha CIPAaBOUYHYIO HH(OPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CUHYCOB M KOCMHYCOB JUISl HaXOKJEHUS PA3JIMYHbIX
DJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJbHUKOB»), NPUMEHATh UX MpHU
PELICHUH MPOCTENIINX TEOMETPUUECKUX 3aau.

BnageTts nonatuaMu npeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilomp3oBarbecsi cBoCTBaMU MOJ00MS MPOU3BOJBHBIX (UTYD,



YMETb BBIYUCIATH JUIMHBI MU HAXOAUTh YIJbl Y MOJOOHBIX (GUryp (Mo aaropurmy
y4eOHbIX naeiicTBuil). [IpuMeHsTH CBOWCTBAa MOAOOMS B MPAKTUYECKUX 3a/1adax.
YMeTh NPUBOAUTH IPUMEPHI TOOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb3oBaThCs TeOpeMaMu (IO BU3yaJIbHOW OMOPE) O MPOU3BEACHUHN OTPE3KOB
XOpJ, O POU3BEIAECHUHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMH, TMOHMMATh UX T€OMETPUYECKUH U (PU3HUECKHM
CMBICJI, MPUMEHATb HX B PEIICHMH T€OMETPUYECKUX M (U3MYECKUX 3a/ad.
[IpuMeHsTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHUS IJTUH U YTJIOB.

[Tonp30BaThCS METOIOM KOOPJMHAT Ha IJIOCKOCTH, MPUMEHSATh €T0 B PEUICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bragets NMOHATUSAMH INPAaBUIBHOIO MHOIOYIOJBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI YT OKPYKHOCTH M PaJMaHHON MEpBI YIVIA, YMEThb BBIYMCIIATH IUIOLIA/b
Kpyra W ero 4vacteil (c omopodd Ha cmpaBouHyi uH(popmaruio). [Ipumensars
NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxoguth ocu (MIu LEHTPHI) CUMMETpUU (PUTYpP, TPUMEHSTH JBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpumeHsATh NOJIydeHHbIE 3HAHMS HAa NMPAKTHKE — CTPOUTh MATEMAaTHYECKHUE
MOJIeNIM JJIs 33]1a4 peabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
NPUMEHEHUEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUH (MOJB3YSACh, TliE
HE00XO0IMMO, KAIBKYJISITOPOM).

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

Hesun n3yyeHust yueOHOro Kypca

B coBpeMeHHOM mH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA MPHUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUUECKUX MPUIOKEHUHN, TaK U
uX posu B oOpa3oBaHWU. Kaaplii YENOBEK TMOCTOSHHO TNPHHUMACT PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A i1 000OCHOBAaHHOTO MPHUHATHS PCIICHUS B
YCIIOBHSIX HEJIOCTaTKa MM N30bITKa HHPOPMAIIMA HEOOXOUMO B TOM YHCIIC XOPOIIIO
c(OpMUPOBAHHOE BEPOSTHOCTHOE M CTATHCTHUYECKOE MBIIUICHHE. IMEHHO TIOATOMY
OCTpPO BCTana HEOOXOMUMOCTH C(HOPMHPOBATh y OOYYAIONIMXCS, B TOM YHCIE
oOyuvaromuxca ¢ 3P, ¢pyHKIMOHANIBHYIO TPAaMOTHOCTH, BKJIIOYAIONIYI0 B ceOs B
KauecTBE HEOTHEMJIEMON COCTABIISIONIEH YMEHHWE BOCIPUHUMATh M KPUTHUYECKU
aHATM3UPOBATh MH(GOPMAIINIO, TIPEACTABICHHYIO B Pa3IUYHBIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peaJbHBIX TPOIECCOB W 3aBHCHMOCTEH,
MPOU3BOJNTH TMPOCTEHININE BEPOSTHOCTHBIE PACUETH. 3HAKOMCTBO C OCHOBHBIMU
MpUHITMTIAMHU cOOpa, aHaIu3a W MPEICTAaBICHNs JaHHBIX U3 PA3INIHBIX cep KU3HU
o0l1iecTBa ¥ TocyapcTBa MprUoOIaeT 00yvaromuxcs K 001eCTBEHHBIM HHTEPECaM.

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

Copepxanue nmuaun «lIpencraBienrue AaHHBIX W OMUCATENbHAS CTAaTUCTHUKA)



CIIy’KUT OCHOBOH 11 (popMUpOBaHUS HABBIKOB PabOTHI ¢ HH(OpMAIMEl: OT YTEHUS U
WHTEpHpeTanuid WHPOpPMAIMU, TPEACTABICHHOW B Ta0nWIax, Ha auarpaMMmax u
rpadukax 1m0 cOopa, TPEACTABICHHUS W AaHAIW3a JAHHBIX C HCIIOIH30BAHUEM
CTaTUCTUYECKUX XAPAKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ JaHHBIMH,
oOyuaromuecs ¢ 3IIP ydarcd cuuThIBaTh U UHTEPIPETUPOBATH JTAHHBIE, BBHIIBUIATh,
apryMEHTHpPOBATh W KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MbBIIUISATh Haj
(dakTOpaMu, BBI3BIBAIOIIUMU W3MEHUMBOCTh, M OLIEHUBATh WX BIUSHUE Ha
paccMaTpuBaeMble BEJIMUUHBI U MPOIECCHI.

NHTYyUTUBHOE MNPENCTABICHUE O CIy4allHOM W3MEHYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN U TEHJICHIIMI CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOU JJI1 U3yYEHUS
TEOPUHU BEPOATHOCTEH. bosbioe 3Hauenue st odyyarommxces ¢ 3I1P 3meck umerot
MPAKTUYECKUE 3aJaHusl, B YACTHOCTU OMBITHl C KJIACCUYECKUMHU BEPOSATHOCTHBIMH
MOJIEJISIMU.

[loHsATHE BEpPOSATHOCTH BBOJUTCA KaK Mepa NPaBIONOA00Us CIy4yalHOIO
coObiTud. [Ipn n3yuenun kypca odydaroniuecs ¢ 3IIP 3HakomsiTca ¢ mpocTeHmMMu
METOJJaMU  BBIYUCJICHUSI BEPOSITHOCTEH B  CIy4alWHBIX OKCHEPUMEHTAaX C
PAaBHOBO3MOXHBIMU ~ DJIEMEHTapHBIMU UCXOJaMHU, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pemiarb Oojiee CIOXKHbIE 3anadyd. B Kypc BXOIsT
HayaJdbHbIE TPEACTABICHUS O CIy4allHBIX BEJIMYMHAX W HMX  YHUCJIOBBIX
XapaKTePUCTUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaIOIIUXCS C
3IIP ¢ MHOXecCTBaMH W OCHOBHBIMH OIEpalysMU HAJ  MHOXXECTBAMH,
paccMaTpHBAlOTCS MPUMEPbl MPUMEHEHUs I pEelIeHus 3a]ad, a TakKxke
WCIIOJIb30BAHUS B IPYTHUX MAaTEMAaTUUECKUX KypcaxX U YYeOHBIX MpeMeTax.

MecTo yueOHOTr0 Kypca B y4eOHOM ILIaHe

B 7-9 xnaccax umsyuaercs Kypc «BepoATHOCTb M CTaTHUCTHKa», B KOTOPBIU
BXxomAT pasaensl: «lIpencraBiieHne HaHHBIX W ONMCATENIbHAs CTAaTUCTUKA»;
«BeposaTHOCTY; «DMeMEeHTHl KOMOMHATOPUKNY; « BBeeHue B Teoputo rpadoBy.

Ha u3yueHne naHHOro xkypca OoTBOAUT | yueOHBIN 4ac B HEAENIIO B TEUEHUE
KaXJ10ro roga o0ydenus, Bcero 102 yueOHbIX yaca.

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

7 KUIIACC

[IpencraBienne NaHHBIX B BUAE TaOIul, AMarpamm, rpadukoB. 3aroTHEHHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHBIX TpolieccoB. M3Bneuenne nHdopmanum u3 quarpaMm u
Ta0JINII, UCTIONH30BAHNE U UHTEPIPETAIINS JAHHBIX.

OmnucaTtenpHas CTAaTHCTHKA: CpeaHee apudmermueckoe, MeauaHa, pa3Mmax,
HauOOJIbIIIeE W HAWMEHbBINICe 3HAYeHUs Habopa YHCIOBBIX MaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

*CiyyaliHbIA SKCIEPUMEHT (OMBIT) M ciiyyailHOe coObITHE. BeposiTHOCTh U



yacToTa. Pojib MalOBEpOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE U
B 001IecTBE. MOHETA U UIPaIbHAsS KOCTh B TEOPHU BEPOSITHOCTEH ™,

*I'pad, BepmuHa, peOpo. Cremnenp BepuinHbL. Yuciao pédbep W cymmapHas
creneHb BepunH. IIpencraBnenue o cBasHoctu rpada. Llenum um nmknsl. [Tyt B
rpadax. O6xox rpada (dinepos myTh). [Ipencrabienre 06 opueHTUPOBAHHOM rpade.
Pemienue 3a1au ¢ momoiipbio rpados™.

8 KVIACC

[IpencraBiieHne JaHHBIX B BUIE TaOJIHII, 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 MHOXKECTB  Jis
OIMCAHUs PEAIIbHBIX IIPOLIECCOB U SIBJIICHUM, IIPU PELICHUH 3a/a4.

*N3mepenue paccerBaHus JaHHBIX. Jlucrepcusi M CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OpOB. Jlnarpamma paccemBaHus *,

OneMeHTapHble COOBITHA  ciay4ailHoro ombiTa. Ciy4aiiHble  COOBITHS.
Bepostaoctu coObitnii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMHU.
Cnyuaiinbiii BbIOOp. CBA3b MEXK/y MaJOBEPOATHBIMU U IIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B ITPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa J€pEeBbEB: E€IUHCTBEHHOCTh IIYyTH, CYIIECTBOBAHUE
BUCSYEH BEpUIMHBI, CBSI3b MEXKIY YHMCIOM BEpUIIMH W yucioM pédep. Ilpasuio
yMHOXeHHUs. Pemienue 3aa4u ¢ momolpto rpados.

[TpotuBononoxHele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepecedyeHre  coObiTuii.  HecoBmectHble  coObitusa.  ®DopMmyna  ClIOXKEHUs
BEPOSTHOCTEU. YCIIOBHAas BepOATHOCTh. IIpaBwiio ymHoOxkeHus. HeszaBucumeblie
cooeitus. IlpencraBieHue skcnepuMeHTa B BUJE JAepeBa. PerieHue 3amad Ha
HaxO)XJIECHUE BEPOSATHOCTEH C IIOMOLIBIO JIepeBa CIIyYalHOI'O OKCIIEPUMEHTA,
auarpamm Ditnepa *.

9 KUIIACC

[IpencraBienne  naHHBIX B BUJE  Tabnuil, JudarpamM, TpaduUKoB,
WHTEpHpeTalus JaHHbIX. UTeHre U mocTpoeHue Tabiull, JuarpaMm, rpaukoB IO
peanbHbIM JTAHHBIM.

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

*'eomerpuueckas BeposiTHOCTh. CiydaliHBIM BBHIOOpP TOYKM W3 (PUTyphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH *,

HcnbiTanne. Ycnex u Heypadya. Cepust UCnbITaHUM 10 nepBoro ycnexa. Cepus
ucnbeiTanuil bepayum. BepostHOCTH cOOBITHII B cepun UcTibITaHUN bepHyiu.

CnyyaiiHasi BEJIMYMHA M PACIPEICIICHUE BEPOSTHOCTEW. Maremarndeckoe

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



oxuganue W gaucrnepcus.  [IpuMepel  MaTEMaTHYECKOrO  OXUAAHUS KAk
TEOPETUYECKOTO0 CPEIHEro0 3HAYEHUs BEIWYMHBI. MaremaTtnyeckoe OXHUIaHuE |
JUCIIEPCHS CITyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[Tonsitue o 3akoHe OosplMX uncen. M3MepeHne BEpOSTHOCTEN C MOMOUIBIO
4acToT. Ponb 1 3HaueHue 3aKkoHa OOJIBIIMX YHCEN B IIPUPOJE U OOLLECTBE.

IVDTAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEHN ITPOI'PAMMEI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHUA)

IIpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca « BeposTHOCTh U cTaTUCTUKA» B 7—
9 knaccax XapaKkTepHU3yITCS CIEAYIOUMMU YMEHHUSIMU.

7 KIIACC

Yurate wuHOpMaNMIO, TPEACTABICHHYI0 B TaOMWIaX, HA JAHarpaMMax;
NpEJICTaBISITh JaHHBIE B BHUAE TAaOMUI, CTPOUTH JIUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPyroBbie) MO MacCHMBaM 3HAYECHHUH (C MUCIIOIb30BaHUEM 3PUTEIBHON
HaIrJISAHOCTH W/WIU BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peaJbHbIE  YWCIOBBIE  JIAHHBIE,
Mpe/ICTaBIICHHbIE B TA0JIUIIAX, HA TUarpaMMax, rpagukax.

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

MMers mnpencraBlieHHME O CIIy4alHOM W3MEHYMBOCTHM HA IIPUMEpax IIEH,
¢uznyecKux BEIMYMH, AHTPOMOMETPUYECKHX JaHHBIX; HMETh MPEJCTABICHUE O
CTaTUCTUYECKOW YCTOMYMBOCTH.

8 KVIACC

W3Bnekatr W mpeoOpa3oBbiBaTh HHGOPMAIIMIO, MPEACTABICHHYIO B BHJIC
Ta0aul, nuarpaMm, rpaduKoB; MPEJCTaBIATh JaHHbIC B BUJIE TAOJUIl, AHArpaMM,
rpadukos.

OnuceIBaTh MOCJE COBMECTHOTO aHAJIW3a JIaHHBIEC C TIOMOIIBIO CTATUCTUYECKUX
MoKaszaTejel: CpeIHMX 3HAaUYeHUM W Mep pacceuBaHMs (pa3max, AUCIEPCUS H
CTaHJApPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYCHHUH U 9aCTOTHI COOBITUH, B TOM YHCIIE TIO
pe3yJbTataM HU3MEpeHU U HaOmoJeHUH (C  HCIOJIb30BaHUEM 3PUTEILHOMN
HarJISAHOCTH W/WIK BepOaaIbHON OTOPHI).

HaxomuTe BEpOATHOCTH CIyYailHBIX COOBITUH B ONBITaX, 3HAas BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI€ B OIBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU (C UCIIOIB30BAHUEM 3PUTEIBHON HATJISHOCTH W/WIH
BEepOAIbHON OTIOPBHI).

Nmets mpencraBieHre o0 rpaduUuecKux MOJEIAX: JIEPEeBO  CIy4yalHOIo
AKCIIEPUMEHTA, TUArpaMMBbl Diljiepa, YMCI0Bas mpsMasi.

OnepupoBaTh MOHITUSMU Ha 0a30BOM YPOBHE: MHOYKECTBO, MOJIMHOMXKECTBO;
BBITIOJTHATH OTEPAIMK HaJl MHOKECTBAaMU: 00bEIMHEHHE, TTIepeceUueHUe, TOMOTHEHNUE,



NEPEUNCIIATh  3JEMEHTBl  MHOXECTB; IPUMEHATH CBOWMCTBA MHOXKECTB  (C
WCIIOJIb30BAaHUEM BHU3YaJIbHOM OIOPHI).

Hmets mpenctaBieHne o rpaduyeckoM MpPECTaBICHWE MHOXXECTB M CBs3eH
MEKly HUMH JUJIs ONUCAHUS MPOLECCOB U SBJICHUM, B TOM YUCJE IIPU PELICHUU 3a1a4
U3 IpyTUX Y4EOHbIX MPEIMETOB U KypCOB.

9 KUIIACC

N3Bnekats U mpeoOpa3oBbIBaTh HHGOPMALIUIO, TPEJCTABICHHYIO B Pa3IMYHbIX
MCTOYHMKAX B BUJE TaOJMII, JUarpaMm, rpaMkoB; MPEJCTaBIsATh JAHHBIE B BHJIE
Ta0JIUILl, TUarpaMm, rpaguKoB.

PemaTte mnpocreiinive 3aaud OpraHW30BAHHBIM MEPeOOPOM BAPUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

HNmetrs mpencraBieHue 00 OMUCATENBHBIX XapaKTEPUCTHKAX JUIsI MAaCCHBOB
YHCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEIHNUE 3HAYECHUS U MEPBI PACCEUBAHMSL.

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

Haxoautb BEpOSATHOCTU CIydalHBIX COOBITHI B W3YYEHHBIX OIIBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSX
WCIIBITAHUM JT0 IEPBOTO YCIIEXa, B CEPUAX UCTIBITAHUM bepHyui.

HNMerp IpencraBieHUME O CIy4YalHOM BEIMYMHE U O pPaCHpPEACIICHUU
BEPOSTHOCTEH.

NMmerh mnpencraBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4YallHON M3MEHYMBOCTH U O POJHU 3aKOHA OOJBIIMX YHCEN B
npUpOe U 0OIIIECTBE.



TEMATUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIaHUPOBAHUWE U KOJIMYECTBE YACOB, OTBOJMMBIX Ha OCBOEHHE Ka)xJOH TeMbl yuyeOHOro IpeamMera
«Maremarukay ¢eaepanbHON aganTHPOBAHHONW OCHOBHOW 00pa30BaTENbHOW MPOTpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs
oOyJaronmmxcs ¢ 3aJePKKOM MCUXUYECKOTO Pa3BUTHA, B ILIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pas3fiesioM ¢eaepaibHOn
paboueii mporpaMmbl yueOHOTO mpeamera «MaremaTuka» 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMsL.
[Ipu s3ToM Opranu3zanus BOpaBe camMa BHOCUTh U3MEHEHHs B COJIEp)KaHUE M paclpeesieHne y4eOHOro Marepuaia no rojam
oOy4eHMs, B IIOCJIEJ0BATEIbHOCTh H3YYEHUS TEM M KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXJOW TEMbl, ONpEIeTIeHUE
OpraHu3aluoOHHBIX (popM oOydeHus u T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH OINpeesieTcsl BBIOpaHHBIM 00pa30BaTEIbHON
opranuzauueid YMK, uHauBUTyaIbHBIMUA NICUXO(U3NUECKUMU OCOOCHHOCTAMU KOHKpETHBIX oOyuatomuxcs ¢ 3I1P, crenenbto
YCBOGHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHJAlMAMH MO0 OTOOpY M ajanTainuu y4eOHOro MaTepualia Mo MaTeMaTHKe,
IIPEICTaBICHHBIMU B [0sICHUTENBHON 3aIIUCKE.

5 kaacc (e menee 170 u)

Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE CoAEpKaHue

OcHoBHbIE BHBI eITEJIbHOCTH oﬁyqaloumxca

(43 1)

Apudmernueckue JeHCTBUA C HaTypaJbHBIMH YHUCIAMH.
CpoiicTBa HyJsl IHpH CIOKEHUHM U YMHOXKEHUH, CBOWCTBA
€IMHHLBl  Opu  yMHOXeHuu. IlepemecturensHoe u
COUETAaTEIbHOE  CBOWMCTBA  CIIOKEHUS W YMHOXKEHUS,
*pacnpeeMTENLHOE CBOMCTBO YMHOKEHHUS * 7,

4acoB)
[HatypajabHbie Hecartnynas cucrema cuucinenus. Psan HarypanbHbeIX uucel. |Udrarb, 3anMcbiBaTh, CPAaBHHUBATh HATypaJbHbIC 4YHUCIA,
uucaa. JleiicrBus ¢ |Hatypanbnbiil psa. Yucno 0. HatypanbHble ymciia Ha KOOp-|y4acTBOBATb B 0OOCY:KA€HMH CHOCO0OB YIIOPSIOYUBAHUSA
HATYPaJbHBIMH JuHaTHOM npsMoi. CpaBHEHHE, OKPYIJIEHHUE HaTypaJIbHBIX |4HMCEIL.
YHCIAMU YHCE. HN300paxkarb KOOPAMHATHYIO NpPSIMYyK, OTMeYaTb YHCIIA

TOYKaMHU Ha KOOPAMHATHOM MpPsIMOH, HAXOAMTb KOOPAMHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psaa, uncen 0 u 1 npu
CJI0)KEHUU U YMHOKEHUU.

Hcnoab30BaTh NMPaBMIO OKPYIVIEHUS HATYpabHBIX YHCEN
IIp1 HEOOXOIMMOCTH € ONOPOM Ha aJITOPUTM IpaBuUIIa.




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

CreneHs ¢ HaTypalbHBIM NIOKA3aTEIIEM.

UYuciioBble BBIPAKEHHUS; TOPSAIOK ACHCTBUM.

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

BeinoHaTs apupmernyeckue AEHCTBHA C HATypaJIbHBIMU
YlC/IaMU, BBIYHCJIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHH €O
cKoOKaMH 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BECHUE B BUJIE CTEIICHH, YUTATh CTEIICHH,
HCIO0JIBb30BAaTh TEPMHHOJIOTHIO (OCHOBAaHHWE, II0Ka3aTelb),
BbIYUC/IATh 3HAYEHUs] CTeNeHell npu HEOOXOAUMOCTH C
BU3yaJIbHOU OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYeHMH YHMCIIOBBIX
BBIPKEHUH, NMpeaIaratb U NPUMEHATh NPHEMBI IPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTe MpU  BBIYMCICHUSX MepeMeCTHTEeNbHOe W
coyerarejbHOE CBOWCTBA CJOKEHHUS] W YMHOKEHHs,
*pacnpeneJuTeabHOe CBOHCTBO YMHOKEHUS *;
dbopMynupoBaTh M TNPUMEHATH IpaBUia Mpeodpa3oBaHMA
YHCJIOBBIX BBIPa’KeHUH Ha OCHOBeE CBOICTB
apudMeTnyecKux JecTBMIi NpPH  Heo0XOAMMOCTH €
HANPaBJAIOLIEH NOMOIIbIO.

®opMyJIMpOBATh OMNpeeJieHUusl JIeIUTeNss U KpaTHoro (c
ONOpPOM Ha aIrOpuUTM IMpaBWiIa), HAa3bIBATh [JEIUTEIN U
KpaTHBIE 4YHMCla; Paclo3HABAThH IIPOCThIE U COCTaBHBIE YHCIIA;
(¢popMyMpoOBATH U NPUMEHATH NMPU3HAKH JIEJIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha ajaroputT™M IMpaBuia); NPUMEHSTH
AJITOPUTM  PA3JIOKEHUs 4YHCIa HAa MPOCThIE MHOXHTENH;
HAXOAMUTb OCTATKH OT JIEJICHUS U HEIIOJIHOE YaCTHOE.
Pacno3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUS O
HaTypaJIbHBIX yHclax, NPUBOAUTH npuMepbl u
KOHTPIIPUMEPBI, CTPOMTb BBICKa3bIBAHMA W OTPULAHMS
BBICKA3bIBAaHUI O CBOMCTBaxX HaTypaJbHBIX YUCEN C ONOPON Ha
oOpaserr.

Pemiath TekcToBBIE 3amaud  apu(PMETHYECKUM CIOCOOOM,
HCII0JIB30BAaTh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTH,
BpeMsl, PacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) TPH
HEOOXOMMOCTH C HCIOJIb30BAaHUEM CIPABOYHOM MH(OPMALIUH:
AHAJIM3MPOBAThH TEKCT 33]1a4M, NmepeopMyIMPOBAThL YCIOBHE,




H3BJICKATh HEOOXOMMBbIE JTaHHBIE, YCTAHABJIHMBATDH
3aBUCUMOCTH MEXJy BEJIWYMHAMHU I[P HEOOXOJUMOCTH C
HAIIPABJIAIOIIECH TOMOIIBIO.

MopaenupoBaTrh X0J pELIEHHUS 33Jaud C MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.
IIpuBoauTh, pazéuparth
pelIeHnii  TEeKCTOBBIX  3ajJad
HaIPaBJISIONMIEH TOMOIIIBIO).

C noMombI0 MeAarora OLEHUBATH IOJTYYEHHBIN PE3YJIbTaT,
OCYLIEeCTBJIATHL  CAaMOKOHTPOJb,  TMPOBEpsisl  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAMTh OIINOKH.

*Pemath 3aga4uu ¢ mMoMoumbI0 Nepedopa 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, ayd. Jlomanas. M3mepenue nnuHbl
OTpe3Ka, METPUYECKHE  EOUHUIBI  HU3MEpPEHUs  JJIMHBI.
OKpY’>KHOCTb U KPYT.

[Ipaktuueckas padota «[locTpoeHue y3opa U3 OKpy>KHOCTEN.

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBbIM, TYyHOW W pPA3BEPHYTHIA YIJIBL

[TpakTrueckas padbota «IlocTtpoenue yriosy.

PacnosHaBare Ha 4eprekax, pPHUCYHKaX, OINHUCHIBATD,
WCIIONIb3ySl TEPMHUHOJIOTMIO, W HM300paxkaTb C IIOMOIIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOAMMOCTH MO
BU3YyaJbHON OIOpE): TOUKY, MPSAMYIO, OTpPE30K, JIyd, Yrodi,
JIOMaHY0, OKPY>KHOCTb.

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

Hcnosib30BaTh JMHEHKY U TPAHCIOPTUP KAK MHCTPYMEHTHI IS
IIOCTPOEHUSI U U3MEPEHUS: U3MEPSATh JUIMHY OTPE3Ka, BEIUYMHY
yIjla; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YIOJ, 3aJaHHOU
BEJIMUYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 33JJaHHOT0 pajuyca.

HN3o0paxars KoHUrypanuum reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPY)KHOCTEW, HX YaCTEd HA HEIMHOBAHHOU U
KJieT4aTtoil Oymare; mpemjiararb, ONMHCHIBATH M 00CY:KIATh
CIoco0bl, AJMrOPUTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaIMu3a.

Pacno3naBath U n300pakaTh Ha HEJIMHOBAHHOM M KJIETYATON




Oymare TpsSMOI,

CPaBHHUBATH YTJIbL.
BbIYHCcASITH JUIMHBI OTPE3KOB, JIOMaHbIX.

[onumaTh W WMCHOJB30BATh MPH PpPelIeHHH  3a7a4
3aBHCUMOCTH MEX]Yy €IMHHUIIAMU METPUUYECKON CHCTEMBI Mep;
3HAKOMHTbCSI C HEMETPHUECKUMH CHCTEMaMU Mep; BbIPAKATH

OCTpBIM, TYNOW, pa3BEPHYTHIA  YIUIBL;

JUIMHYy B Pa3NUYHBIX  ©OUHHUIIAX  U3MEpPEeHHs  IpHU
HEOOXOAMMOCTH C OTIOPOH Ha CIIPABOUYHYIO HH(DOPMAITHIO.
HccnenoBary  ¢Gurypsl u  KOHUTyparuu, HCHOIB3Ys

u(poBBIE PECYPCHI.

OO0LIKHOBEHHEIE
npoou
(48 1)

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

CrnoxeHue 1 BbIYMTaHHE OOBIKHOBEHHBIX Ipobeil. CMeranHas
Ipo0b. YMHOXEHHE U JelieHue OOBIKHOBEHHBIX JpoOeii;
B3aUMHO-00paTHBIE IPOOH.

Pemenne TekcTOBBIX 3aday, coaepkamux apoOu. OcHOBHbIE
3a7iauy Ha ApoOu.

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

MopeaupoBath B Trpaduueckoi, npeaMeTHOH ¢opme, C
MIOMOUIbI0 KOMIIbIOTEpA TMOHATUS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOU JPOOBIO.

YuraTh M 3aNMCHIBATH, CPABHMBATh OOBIKHOBEHHBIE JPOOH,
NpeAIaraTh U 00Cy:KAaTh COco0bI YIOpsAI0YMBaHUs APOOEii.
H300paxars,  OObIKHOBEHHBbIE  ApoOM  TOYKaMH  Ha
KOOpJMHATHOM  IpsIMOM; HCHOJIB30BATH  KOOPAMHATHYIO
MPSIMYIO JUIsl CpaBHEHUS ApoOeH.

®opMyJIMPOBaTh, 3ANUCHIBATH ¢ MOMOLIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpOoOM C OMOpOM Ha MPaBUIIoO;
HCIO0/Ib30BaTh OCHOBHOE CBOICTBO JIpoOM Ui *COKpaleHus
npoOell W TpuBeneHUs ApoOM K HOBOMY 3HAMEHATENI0 B
NPOCTEHIINX CIydasx ™.

IIpeacraBasaTs 10 o00pasily CMEIMIaHHYIO ApoOb B BHIE
HENPAaBWJIBHOM M  BBIAEHATH LEINYK YacThb YWCIA U3
HENPaBUJILHOU IpOoOH.

BoinoaHaTs apudMeTnyeckue JeicTBUA ¢ 0ObIKHOBEHHBIMU
OpoOsIMM B TPOCTBIX ClydyasX; MPHMEHATb CBOWCTBA
apu(pMeTUYECKIX JeNCTBUI UL paloHaIu3auu
BBIYMCIICHUM.

BbINOJHATL NPUKHUAKY M OLEHKY pe3ysbTaTa BBIYHMCIICHH;
npeaaratb ¥ NPUMEHATb NPUEMBI IPOBEPKHU BHIYMCIICHUH.
IIpoBoauTh Hcc/eI0BAaHUSA CBOWCTB Jpo0Oei, omupasch Ha




YHCJIOBBIE JKCIEPUMEHTHI (B
KOMIThIOTEPA).

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

Pemats mpocreiiniye TEKCTOBBIE — 3a/aud, COJEpIKalIUe
NpoOHbIE AaHHbIE, U 3a/la4ll Ha *HAXO0XJIEHHE YacTH LIEJO0ro U
LIEJIOTO IO €r0 YacTH; BBIABJATH UX CXOACTBA M pa3in4us *.
MopaenupoBaTth X0J pELIEHHUS 33Jaud C MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTh, pa3dupaTb, OLEHUBATH PA3JIMYHBIE PEIICHUS,
3allUCH pEIIeHHH TEKCTOBBIX 3a7ad NpU HEOOXOTUMOCTH C
HaITPaBJISAOIIEH TOMOIIIBIO.

C noMombI0 MeAarora OLEHUBATH IMOJTYYEHHBIN PE3YJIbTarT,

TOM 4YHCIC C IIOMOIIBIO

OCYLIECTBJIATh  CaMOKOHTpPOJb, IPOBEpsAsl  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAMTh OIINOKH.
3HAKOMMTBCS € HCTOPHE pa3BUTHS apu(METHKH.

Harusanan MHuoroyronpHuku.  UeTbIpEXYrojJbHUK,  NPSAMOYTOJIBHUK, | Pacmo3HaBaTh, M300paxkaTb C IIOMOLIBIO  YEPTEKHBIX

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

MHOroyroJbHUKHU TpeyronbHHUK. MHOI'OYTOJIbHUKH.

(10 4.) [Tmomaae 1 mepumMeTp MPSMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, I[IpuBoguTe mpuMepbl 00BEKTOB PEATBHOTO MUpPA, UMEIOIINX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, CAMHWIB! W3Meperus| POPMY — MHOTOYTOJNBHHKA, IpAMOYTOJIbHIKA,  KBAJpaTa,
rnomazu. [lepuMeTp MHOTOYTOTBHHIKA. TPEYTOJIbHUKA, OLEHUBATh WX JIMHEWHBIE PA3MEPBI.

BbrumcaaTs: nepUMETp TPEYroJIbHUKA, IPSIMOYIOJIbHHKA,

MHOTOYT'OJIbHUKA; IUIOIAb MPSIMOYTOJIbHHUKA, KBajpara (Ipu
HEO0XOIMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JICHCTBUA).
HN3o00paxarh OCTpPOYTOJIbHBIE, MIPSAMOYTOJIbHBIE "
TYHOYTOJIBHBIE TPEYTOJbHUKH.

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

HccaenoBarbs cBoOiicTBa INPAMOYTOJIbHUKA, KBaApaTa IIyTEM
HKCIEpUMEHTa, 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.

Hcnoab30BaTh ¢BOMCTBA KBAIPATHOM CETKU ISl TOCTPOEHUS
¢uryp;  pa3duBaTb  NPAMOYTOJIBHUK  Ha  KBaJparThl,
TPEYrOJbHUKH; COCTABJATH (GUIYphl M3 KBaJApaToB U
NpSMOYTOJIbHUKOB W HAaXOOUTh WX IUIONIa]b, pa3OMBaTh
¢burypsl Ha OpPSIMOYTOJIBHUKM M KBaJpaThl M HAaXOIUTh HX
wIomaab (mpyu HEOOXOUMOCTH € HANPABIISIOLICH MOMOIIBIO).
Bbipaxars BeIMUMHY IUIOIIAAM B Pa3IMYHBIX EAMHMIIAX
U3MEpPEHUS] METPUYECKONW CHCTEMBI MeEp, HCNO0Jb30BaTh
3aBHCMMOCTH MEXJy METPUYECKUMHU €IMHUIAMH H3MEpEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOPOM Ha CIPABOYHYIO
nH(pOpMaIHIO.

3HaKOMHMTBCS C NpUMepaMH TPMMEHEHUsl IUIOUIAId U
nepuMeTpa B MpakTUYeCKuX cuTyanusx. Pemarb 3agauum u3
peanbHOM JKU3HU, IPU HEOOXOJMMOCTH C OTOPOI Ha aIrOpUTM
IpaBuja, 00CYKAaTh Pa3jJMYHbIe CIIOCO0ObI PEIICHNS 3a/1a4.

lecaTuaHbie
npoou
(38 )

Jecaruunas 3anuch qpobeit. CpaBHEHHE AECATUUHBIX IPOOEH.

JeiicTBus ¢ necATUUHBIMU ApoOsaMu. OKpyTiieHne eCITHUHBIX
Ipobeii.

Pemenne TeKCTOBBIX 3aday, cojaepkamux aApoOu. OcHOBHbIE
3aJa4u Ha ApoOu.

IIpeacTraBasith AeCATHUHYIO ApoOb B BHJE OOBIKHOBEHHOIM,
YUTATh M 3alMCbIBATH, CPAaBHUBATb JIECATUYHBIE JpOOH,
npepjaratb M 00CyKAaTh CHOCOOBI  yIOPSAOYMBAHUS
JECSITUUHBIX APOOEH.

N300paxkaTh necaTUYHBIE JPOOM TOYKAMH HAa KOOPJIMHATHOM
IIPSAMOM.

BbIABAATH CXOACTBAa M Pa3jM4Ms NPaBWI apu(PMETHUECKUX
JNEUCTBUH C HATYPIbHBIMM YHCIAMU W JECATUYHBIMHU
Apo0siMH, ITOCIIE COBMECTHOTO aHAIIN3A.

BeinmoansaTs apudMeTHyecKne JICUCTBUS C JIECATHYHBIMU
IpoOsMHU; BBINOJIHATH NPUKHIKY H OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpumensiTe cBoiicTBa apupMeTHYeCKUX ACUCTBUHM s
palMOHAIN3ALMN BBIYUCIICHUM.

IIpuMeHATH NPABUJIO OKPYIJIEHHS JIECATUYHBIX IpOOEH, Mpu




HEO0OXOIUMOCTH C BU3YAIIbHOH 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 mnpocreiiinie TEKCTOBBIE 33Jayd, COJCPIKAIIHE

IpoOHbIE AaHHBIE, M HAa *HaX0XKJEHHE YacTH IIeJIOr0 U IIeJI0ro
0 €T0 YacTH *; BLIAABJIATH UX CXOJACTBA U PA3JIMYHS.
MogaeanpoBaTh X0 PELICHUs 3aJa4d C MIOMOILBI PUCYHKA,
cxeMbl, Tabmuipl. Pa30upars pasnuyHble pelieHus, 3alucH
peLICHU TEKCTOBBIX 3a/1ad.

OnepupoBath JpOOHBIMU YHCIAMU B PEAIbHBIX >KU3HEHHBIX

CUTYyalUsX.
C nomMomb0 mexarora OUEHUBATH ITOJYYEHHBIM pE3yJIbTar,
OCYLIECTBJIATbL  CaMOKOHTpPOJIb,  IIPOBEpsAs  OTBET  Ha

COOTBETCTBHE YCIOBHIO, HAXOAUTH OMINOKH.
3HAKOMHUTBCA ¢ HCTOPHEH pa3BUTHA apU(PMETHKH

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

*MuororpanHuku. M3o0pakeHue MHOrorpaHHUKoB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronpHbI napamienenunen, Kyo. Pa3séprku kyba u
napasuleenuesaa.
O0BéM KyOa, IPSIMOYTOJIBHOTO TTapajuIesenume1a’™.

Pacno3HaBaTh Ha 4epTeikax, PHUCYHKAX, B OKpY:KaloleM
MHpe NIPsIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOTOrpaHHUKH,
ONUCHIBATb, HCHOJIB3YSl TEPMHMHOJIOTHIO, OLIEHUBATH
JIMHEMHbIE Pa3MEpHI.

I[IpuBoanTh MpUMepbI 0OOBEKTOB PEATHLHOIO0 MHUPA, UMEIOIINX
(¢opMy MHOTOrpaHHHUKA, HPSIMOYTOJIBHOTO NapajjieNenuresa,
KyOa.

M300paskaTh Ky0 Ha KIeT4aToil Oymare.

HUccaenoBarb cBOlicTBa KyOa, IIPSAIMOYTOJIBHOTO
napajuleJienuIe1a, MHOTOIPAaHHUKOB, UCIOJb3Ysl MOZEIU IIpU
HEO0OXOJUMOCTH C HANpPaBJISIOUIEH TOMOILBIO.

PacnosnaBate  pa3BEPTKM KyOba M mapajlielienunena.
MoaeanpoBaTh Ky0 U mapayienenunea u3 OyMard U mMpounx
MaTepuasoB, Mo oopasily.




Haxoauth u3MepeHHs, BBIYMCASATH IUIONAAb TOBEPXHOCTH;
00BEM KyOa, MPSIMOYTOHHOTO TapalJIeJIeUIeIa C OMIOPOH Ha
QITOPUTM YYEOHBIX JIEHCTBUI; HCCI€I0BATH 3aBHCUMOCTH
00béMa Ky0a OT JITTMHBI eTo pedpa.

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

[[loBTOpEHHE
1 00001meHune
(10 4.)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kiacca,
0000111eHIEe 3HAHUIA.

Breruncaarno 3HAYCHUS BBIPAKECHUA, COJIEpKAITNX
HaTypajbHble 4YHCIa, OOBIKHOBEHHbBIE M JECATUYHBIE ApPOOH,
BBIIIOJHATH IPEoOpa3oBaHUsA 4YMCET IMPU HEOOXOIUMOCTU C
HaIIPaBJIAIOLLEH [TOMOILBIO.

BbiOupaTrs,  cmocod  cpaBHEHUS ~— YMCE,  BBIYHMCIEHUH,
NPpUMeHATH CBOlicTBa apudmMeTrHueckux JeWcTBUMl i
palMOHAIN3ALMN BBIYUCIICHUM.

OcymecTBIATh CaMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUHA M
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUM.

Pemiate npocreiiume 3aJa4ydM U3 PEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PELICHUs 3a/1a4 U3
APYTUX y4EOHBIX MPEIMETOB.
Pemiate mpocreiiiune 3agaym
CPABHHBATBL  CIOCOOBI  PEILCHUS
panMoHAaJbLHBI €c10C00.

crnocodamu,
BBIOHpATH

pa3HbIMH
3a/1a4H,

6 kaacc (e menee 170 u)

Ha3zBanmue
pasaeJia (TemMbl)
Kypca (4ucjio
4acoB)

OcHOBHOe coiep:KkaHue

OcHOBHBIE BU/IbI 1€ITE€JILHOCTH 00y4al0IIMXCS




HarypanbHble
yucaa

(30 9)

Apudmernueckue IefcTBUA c MHOTO3HAYHBIMU
HaTypaJ'H)HI)IMI/I qucjJiamMu. qI/IC.]'IOBI)Ie BI)Ipa)KeHI/Iﬂ, HOpr}IOK
JENCTBUI, UCTIONB30BaHNE CKOOOK. OKpyTiieHHe HaTypalbHBIX
qucel.

Jenurenu v KpaTHbIC YMCIa; *HAUOONBINNN OOLIUI JAETUTENh
¥ HauMEHbIIIee 001Iee KpaTHoe *,

Pa3snoxeHne umcna Ha IpOCTbIE MHOXUTENH. JlenumocTsb
CyMMBI U IIpOU3BeJIeHUs. [lenenue ¢ 0CTaTKoM.
Penienne TekCcTOBBIX 3a1ad.

Beimmoansars apugMernyeckue JedcTBUA C MHOIO3HAYHBIMU
HaTYpaJIbHBIMU 4YHCJIAMH, HAXOAMThb 3HAYEHUS] YHCIIOBBIX
BBIpaKEHUI CO CKOOKaMHU U 6e3 CKOOOK; BHIYUCIATH 3HAYEHHS
BBIpAYKEHUI, coiepKallluX CTEIECHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAuY€HUH YHCIIOBBIX
BBIPAKEHUM, IPUMEHATH NPUEMBbI IPOBEPKH PE3yibTaTa.
Hcnonp30BaTh IpU  BBIYMCICHUSAX NepeMeCTHTEeNbHOe W
coyeTarejlbHOe CBOWCTBAa CJI0KEHHUSI M YMHOKEHWHS,
*pacnpeneuTebHOe CBOHCTBO YMHOKEHUSI OTHOCHUTEJIBHO
CJIOKEHHS *, CBOMCTBA apU(PMETHYECKUX JAeHCTBHIA.
HccnenoBarh  4uMCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTHI.

®opMyJIMpOBATh ONpeJeIeHMs JIEIUTEN U KpaTHOIO,
HanOOJBIIETO OOIIEro AEIUTENII W HaWMEHBIIEro OOIero
KpaTHOTO, MPOCTOTO M COCTABHOI'O YHCEJ; HCIOJb30BaTh 3TH
MOHSITUS TP PELIeHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OMIOPOH Ha
JIITOPUTM INIPaBUIIA).

IIpuMeHSITH ANrOpPUTMbI BBIYMCIECHUS HAWOOJBIIETO OOIIEro
JEeTUTeNs] M HauMEHbIIEro OOIIEero KpaTHOTO JBYX YHCET,
QJITOPUTM Pa3JIOKEHUS YHCIIa Ha MPOCThIE MHOXKUTEIH.
HccnenoBatrh cBOMCTBA JEIMMOCTH CYMMBI U TPOU3BEICHUS
YHCEJI C ONTOPOM Ha BOIIPOCHBIN IUIAH.

IIpuBoauTh mnNpHMepbI 4YKMCEN C 3aJaHHBIMH CBOWCTBaMH,
pacno3HaBaTh BepHble M HeBepPHble YTBEPXKICHHUS O
CBOMCTBAX YMHCEJ, ONPOBEPraTb HEBEPHBIC YTBEPXKIEHUS C
MTOMOIUIbI0 KOHTPIIPUMEPOB.

KoncrpyupoBars  mMaTeMaTH4eCKHe  NpPeAJIOKeHHS] C
MTOMOUIBIO CBSA30K «I», KU, «ECIH..., TO...» 110 00pasIly.
Pemath TekcTOBBIE 3a/1a4M, BKIIOYAIOIINE OHITHS 1EIUMOCTH,
apudmeTnyeckuM CrnocoboM, UCHOIb30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IIJIaH.
MopenupoBaTrh XOJ pelIeHHs 3aJaud C MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIUIIBL.

[IpuBonuTh, pa3zbuparh, OLIEHHWBATH PAa3JIMUYHbIE pelIeHus,




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

Kputndeckn olieHHBaTh MOJYYEHHBIH pe3y/abTaT, HAXOAMTh
OIUOKH, OCYHIECTBJSITh CAMOKOHTPOJIb, NPOBeEpPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasaanas
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(74)

*[Iepnennukymisipusle npsimeie. [lapanienbHeie npsmsbie *.

PaccrosiHue Mexnay OByMs TOYKaMH, OT TOYKU A0 TNPSMOH,
JUIMHA ITyTH Ha KBAJIPaTHOM CETKe.
*[IpumMepbl NPsAMBIX B IPOCTpaHCTBE *.

Pacno3HaBare Ha ueprekax, PUCYHKax CIy4al B3aWMHOI'O
PacCIIOJIOKEHUS ABYX IPSAMBIX.

HN300paxarb ¢ NOMOWIBI0 YePTEKHBIX HMHCTPYMEHTOB
KjIeryatoil Oymare [JBe Iepecekarolyecs MpsMble, JBeE
NapaJuleIbHbIE TPSIMBbIE, CTPOUTH NPSIMYIO, NEPIECHINKYIIPHYIO
JIAaHHOM.

IIpuBoauTH NpuMepbl MapaJuIeIbHOCTH u
NEPHEHANKYJISIPHOCTU IIPSMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTth B MHOIOYIrOJBHUKAX NEPHEHAMUKYJAPHBIE H
napajulespHple  CTOpoHbl. HM300pazkaTh MHOIOYTOJIBHMKH C
napajuleIbHbIMU, NEPIEHIUKYJISPHBIMA CTOPOHAMH I10 00pas3iLy.
HaxoauTh paccTossHME MEXIy IByMs TOYKAMH, OT TOYKHU 10
psIMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKE, B TOM YHCIE
UCTIOJb3Ys IU(PPOBBIE PECYPCHI.

JApoou
(32 y)

OObIKHOBEHHast ~ apo0Ob, OCHOBHOE  CBOHCTBO  JpoOH,
cokparenue apooeit. CpaBHEHHE U YIOPSAIOYNBAHUE IPOOCH.
JlecsaTruHbIe IPOOKM M METPHUYECKask CUCTEMaA Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JIECATUYHBIME JIPOOSMHU.

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

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

Permienne TeKCTOBBIX 3aa4, COAEPIKAIINX IPOOU U MPOLIECHTHI.
ITpaktuyeckas pabora «OTHOLIEHNUE AJIUHBI OKPYKHOCTH K €€
TUAMETPY».

CpaBHUBATHL W YHNOPSIAOUMBATHL JpOOH, BHIOMPATH CHOCOD
CpaBHEHUs IpoOei.

IIpeacraBiasite AecATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIB30BAThH
IKBUBAJICHTHbIE MNpeICTABJIeHUs] APOOHBIX 4YHMCEd MpH UX
CpPaBHEHMH, TIpU BBIUHUCIECHMUSX (MpU HEOOXOAMMOCTH C
HampaBJISIONIEH TOMOLIBIO).

Hcnonb3oBaTrh JecsaTHUHBIE ApoOM TpU IpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOMN CHCTEME MED.

BoinosnaTs apudpmernyeckne aelcTBUsI ¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

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




npeoOpa3oBanusi 1pobeii, BBIOMPATh C€NOCO0, NPUMEHATH
cBoiicTBa apuPMETUUECKUX JEUCTBHU JUIsI palliOHAINA3AIIN
BBIYHCIICHU.

CocTaBJISITh OTHOIICHUS] U IMPOMOPLUH, HAXOAMTHb OTHOIICHHE
BEJIMYUH, JETTUTh BEJIMUUHY B IAHHOM OTHOILIEHHH.

HaxoauTh 3KCNePUMEHTAJIBHBIM NYTEéM OTHOIIEHUE [JTMHBI
OKpY)KHOCTH K €& gauameTpy (mpu HEOOXOAMMOCTH ¢
HaIPaBJISIONMIEH TOMOIIIBIO).

Haxoauth Macmitad 1uiaHa, KapThl U BBIYUCISATH PACCTOSHUS,
UCIOJIB3YS MacIiTad ¢ OMOpPON Ha AITOPUTM YUeOHBIX AEHCTBUM.
OO0BACHATH, YTO TaKOE MPOLEHT, YINOTPEeOIsITh 00OPOTHI peUH
CO CIIOBOM «IpPOLEHT». BbIpamarb mNpoueHTH B ApoOsSX U
IpoOu B MPOLIEHTaX, OTHOIICHUE JBYX BEJIMUYMH B MPOICHTAX.
BbIYMCJISITH IPOLIEHT OT YKCIIa U YUCIIO 110 €r0 MPOIEHTY.
OxkpyrasaTs ApoOM W TPOIEHTHI, HAXOIUTh MPUOIKEHUS
qycesl NP HEOOXOJUMOCTH C HCIIOJIb30BAHUEM BU3YallbHOM
OTIOPBI.

Pemats 3agauMm Ha YacTH, MPOLEHTHI, NPONOPIHUH, Ha
HaX0XJIeHHe Apoou (TIPOIEHTa) OT BETUYHUHBI i BETUYHHEI TI0 €€
npobu (mporieHTy), apoOu (TpoIeHTa), KOTOPBIM COCTaBIsET
onqHa BeiauuumHa or gpyrod. IlpuBoamTh, pa3duparb,
OLIeHUBATH PA3JIMYHbIC PEIICHUs, 3allUCU PEIIEHUN TEKCTOBBIX
3ajJ1a4 Ipu HEOOXOJUMOCTH C HAINPaBIISIOUIEH MOMOIIBIO.
HN3Bnekaty uHpoOpMaNMI0O W3 TaOIWI ©W  JUArPaMM,
MHTEPIPETUPOBATH TaOIUYHBIE JTaHHBIE, OnpeensaTh
HauOoJbIlIee U HAMMEHbIIEe U3 MPECTaBICHHBIX JAHHBIX.

Harasanas
reoMeTpusi.
CummMmerpus
(69)

*QOceBast cummertpusl. LlentpanbHas cumMMmeTpus.

[TocTpoerrne cUMMETPUYHBIX QUTYD.
CummeTpust B IpoCTpaHCTBE™ .

Pacno3HaBaTh Ha yepTexkax M M300paKeHHUIX, H300paKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (urypy (oTpesox,
JIOMaHYyl0, TpPEYrOJIbHUK, IPSIMOYIOJbHHUK, OKPY>KHOCTb),
CUMMETPUYHYIO JaHHOW OTHOCUTEJIBHO MNPAMOW, TOYKH C
HaIIPaBJIAOLLEH ITOMOILBIO.

Haxoaute npuMepbl CUMMETPHUM B OKPYIKAOILIEM MUpE.
MopeaupoBate u3 Oymaru JBe (UIypbl, CHUMMETPUYHBIE




OTHOCUTEJIBHO TMpPSMOM; KOHCTPYHPOBATH T'€OMETPUUYECKHUE
KOH(UTypamum, UCroib3ysi CBOMCTBO CHMMETPHH, B TOM YHCIIE
C TOMOINBIO HHU(POBBIX PECypcoOB C OMOPOM Ha aAITOPUTM
Y4EOHBIX ICUCTBHIA.

Boipakenus
¢ OykBamMu
(6 4)

[Tpumenenne OyKB AJIsl 3alIMCH MAaTEMAaTUYECKUX BBIPAKCHUN U
npeUIoKeHNH. *ByKBeHHbIC  BBIPQKCHUS W YHCIOBBIC
IIOJICTAHOBKH *.

bykBeHHbIC paBEHCTBA, HAXOXKIEHHE HEU3BECTHOT'O
KOMITIOHEHTa. DOpPMYIIBI.

Hcnonb3oBaTh OYKBBI 17151 0003HAYCHHs YHCEN, MPH 3allUCU
MaTeMaTUYeCKUX  yTBEPKICHUW, COCTABJIATh  OyKBEHHBIC
BBIPAXEHUS IO YCIOBHIO 33/1a4yu.

HccaenoBartb  HECIIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI AJIs UX 3AIHCH.

BoruucasaTs 4ucioBoe 3HadeHUE OYKBEHHOTO BBIPAXKEHUS TPH
3aJJaHHBIX 3HAYCHUAX OYKB C OMOPON Ha aNTOpPUTM Yy4eOHBIX
JICHCTBHIA.

3anuchIiBaThH ¢opmy.ibi: nepumerpa u IJIOILIA I
MPSIMOYTOJIbHUKA, KBaapara;, UIMHBI OKPYKHOCTH, TUIOIIAIN
KpyTa; BbINOJIHATH BHIYMCJIEHHUS 110 3TUM (HOpMYyIIaM.
CocTaBisiTb (pOPMYJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE; LI€HA, KOJIUYECTBO,
CTOMMOCTDB;, TMPOU3BOJUTEIBHOCTh, BpeMsi, O0BEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS TI0 3TUM (opMyTIaMm.

HaxonuTh  HEW3BECTHBIH  KOMIIOHEHT  apuU(pMETHIECKOTO
JICVCTBUSL.

Harasanan
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXyroabpHUK, IIPUMEPBI YETBIPEXYTOJIBHUKOB.
[IpsMoyronbHUK, KBajgpar: CBOMCTBA  CTOPOH,  YIJIOB,
UaroHaJIe.

HSMepeHI/IC YTJIOB. Bunagsr TPEYTrOJIbHUKOB.

[Tlepumerp mHOrOyrompHuKa. I[lnmomans ¢urypel. Dopmysbt
nepuMeTpa M IUIOM@AM NpAMOyroibHuKa. [IpubnmxénHoe
U3MEepeHHe miomaan Guryp.

*[Ipaktraeckas padota «ILmomanp kpyray *.

HN300paxxkaTth Ha HEIWHOBAHHONW W KJIeT4yaTOM Oymare ¢
HCIIOJIb30BaHUEM YePTEKHBIX WHCTPYMEHTOB
YeThIPEXYTObHUKH c 3aJlaHHBIMU CBOMCTBaMH: c
napajuieNIbHBIMU, MEPIECHANKYISIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpsIMBIMUA ~ YIJIAMH W JIp., PaBHOOEAPEHHBIH TPEYroJbHHUK.
IIpennarars u 00cyK1aTh €NOCOOBI, ATOPUTMBbI [IOCTPOSHHUS.
HccnenoBarb, UCHONB3YyS  OKCIEPUMEHT,  HaONIOJICHUE,
MOJIETUPOBAaHUE, CBOMCTBA  MpPSMOYIOJbHUKA, KBaJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOIl Ha BONPOCHBIN TUIAH.

O00CHOBBIBATb, ONIPOBEPraTh C MOMOLILI0 KOHTPIPUMEDPOB
YTBEPKIACHHUSI O TMPSMOYTOJbHUKE, KBaJpaTe, Paclo3HABATH




BEPHBIC U HEBEPHBIC YTBEPKICHHUS.

H3mepsATh U CTPOUTH C MTOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM
4YHUCJIE B MHOT'OYI'OJIBHUKE, CPAaBHUBATH YTIIbl;, PACIO3HABATH
OCTpBbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.

PacnosnaBars, n3o0paxartpb OCTPOYTOJIbHBIN,
MIPSAIMOYTOJIBHBIN, TYIOYTOJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHMI  TPEYroJbHUKH (NP  HEOOXOAUMOCTH C
MCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

Boryucaars [IEpUMETP MHOI'OYTOJIbHUKA, IJI0IIAb
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKH, Ha paBHbBIE
¢Gurypsl, HUCHONb30BaTh METPUUYECKUE EIUHMLBI HM3MEPEHHUs
JUTHHBI 1 TUIOMIAU C OTIOPOM Ha aJTOPUTM YUeOHBIX JEHCTBUM.
Hcnonb3oBaTte NpudINKEHHOE H3MEpPeHue JJIMH U IUIoIaaei
Ha KjeTdaroi Oymare, NpUOMKEHHOE W3MEPEHUE [IJTUHBI
OKPY’KHOCTH, IUIOLIAAH KpyTa.

IHonoxkurenbHsplie u |Llenpie  yucna. *Monynp  ymcna, reomerpuyeckas | [IpyBoauTs, NpUMEpPBI HCIOIB30BAHMS B PEATBHOM KU3HH
OTpHIATEeIbHbIE UHTEpHpeTanus Moayssl. YnucinoBble IPOMEXKYTKHU *. II0JIO’KUTENBHBIX U OTPULATEIBHBIX YHCEI.
ymciaa TTONOKHTENMbHEIE W OTpHIATENbHbIe uucima. CpaBHeHHe H3o0paxarhb 1enbie yuca, MOJIOKUTENIBHBIE M OTPULATELHbIE
(40 4) TIOJIOKUTENBHBIX M OTPULATENBHBIX uucel. Apudpmerndeckue | M@  TOUKaMU  Ha  HHUCJIOBOM  HpPAMOM,  HCHOJB30BATH
JEHCTBYS C OJIOKUTENLHBIMU ¥ OTPHIATEIbHBIME YnciaMu. | ACTOBYIO MPAMYIO JUTS CPABHEHHA TUCCIL.
PelleHre TeKCTOBBIX 3a/1a4. IIpumensiTe NpaBWJIA CpPaBHEHUS, YNOPSAOYMBATH LEJbIE
qucia; *HaxXoAuTh MOJYJIb yncia ™,
®opMyJIMPOBATh NPABUJIA BEIYUCIICHUS C TIOJIOKUTEIBHBIMU U
OTPULATEIILHBIMA YWCJIAMH, HAXOAMTb 3HAYEHHSl YHCIIOBBIX
BBIPAKEHU, COJIEpIKaIINX JEeNCTBUS
C TMOJOXUTEIbHBIMM U OTPULATENBHBIMM YHUCIAMU IpH
HEO0XOIMMOCTH C OIOPOil Ha aITOPUTM MpaBUIIA.
IlpuMeHATL CBOMCTBA CIOXKEHHMS W YMHOXEHUSA A
npeoOpa3oBaHusl CyMM U IPOU3BEACHUH.
IIpencrasiienune [IpsimoyronbHass  cucreMa  KOOpAMHAT HAa  IUIOCKOCTH. | OOBSICHATH M WLIIOCTPHPOBATH NOHATHE IIPSIMOYTOJBHOU
AAHHBIX KoopauHatsl TOUKM Ha MII0CKOCTH, adciucca U opJIMHaTa. CUCTEMBl  KOOpPAMHAaT  HAa  IUIOCKOCTH,  HCHOJIb30BaTh
(64) CTonGuaThe 1 KPyroBbIC JUATPAMMBL. TEPMUHOJIOTHIO; CTPOUTh HA KOOPJIUHATHOM MJIOCKOCTH TOYKU U




[Tpaktuueckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3aj1ad,  coAepXallux  JaHHbIE,
IpeJICTaBJICHHbIE B Ta0NIMIIAX U Ha JUarpaMmax.

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

Yurarb cTosiouaThie u KpyTOBbIE JUarpaMMbl;
HHTEePIpPeTHPOBATH JTAaHHBIC; CTPOHUTH cToJ0uaThIC
JUarpaMMBl.

Hcnonb3oBath nHpoOpManmio, MnpeacTaBicHHy0 B Tabaumax,
Ha JuarpamMmax Ul pELIeHHs TEKCTOBBIX 3aJad U 3a7ad u3
peabHOM KU3HH.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
99

*[IpssMOyTOIbHBIN Mapaienenunesa, Kyo, npuzMa, nupamua,
KOHyC, [umiauHAp, 1map u  cdepa.  H3o0paxenwue
MIPOCTPAHCTBEHHBIX ¢buryp. [Ipumepsr pa3BEPTOK
MHOTI'OI'paHHUKOB, HWIMHAPA U KOHYCA.

[TpakTrueckas pabota «Co3manue MojeaeH
IIPOCTPAHCTBEHHBIX (QUTYDPY.

[Tonsitue o00bEMa; eauHUIBI U3MepeHHs 00BEMa. OO0BEM
MPSIMOYTOJIBHOTO TIapaJuIesienuieia, Kyoa, hopMyIbl 00béma *,

Pacno3HaBaTh Ha  uepTeXax, PpUCYHKaX, ONHCHIBATH
nUpamMuIy, MPU3MY, [MHJIHHIP, KOHYC, Map, H300paaTh UX OT
PYKH, MOEJHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU U JP.
¢ Hanpasistoueil nomoiupsio. IlpuBoguTh NpUMepbl 00BEKTOB
OKpY’KaloIIero MUpa, UMEIOIIUX (OPMbI Ha3BAHHBIX TEJ.
Hcnonb3oBaTh TePMHMHOJIOTMIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBAaHUE, BHICOTA, PAJINyC U TUaMETp, pa3BEPTKA.

H3yuarb, ucnonp3ys SKCIEpUMEHT, HAOIIOAEHHE, U3MEpPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJE€ KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBHIABJIATH CXOACTBA M PA3JIMYHA:
MEXy MUPaMHUION M MPU3MOM; MEXIY LMIMHIPOM, KOHYCOM H
LIapOM.

PacnosnaBath pa3BEPTKU Mapajuienenuena, Kyba, MpHU3MBI,
MUPaMUJIbl, KOHYCa, [IIINHAPA; KOHCTPYMPOBATh JaHHbIC Tela
U3 pa3BEPTOK, CO3/laBaTh HUX MOJEIM C HalpaBIAIOLICH
MTOMOLUIBIO.

Co3gaBaTb MOJeIM NPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
IIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OIOPOM Ha aJrOpPUTM y4eOHBIX
JNEUCTBUMN.

H3mepsaTs, Ha Mmoaeasix: UIMHBI pEGEpP MHOIOIPAHHUKOB,
JMaMeTp HIapa.

Bbriuncaars mno  ¢opmyaam: 00bEM  IPSIMOYTOJILHOTO
napajjenenunena, Kyba; HCIOJb30BaTh €AMHUIBI H3MEpPEHHS
00béMa; BBIYHCJAATHL OOBEMBI TEJ, COCTABICHHBIX M3 KyOOB,
napajiesienue10B; pemaThb 3aa4i C pealbHbIMU JIaHHBIMU C




OIOPOH Ha CIIPaBOYHYIO MH(DOPMAILHIO.

IHoBTOpEHMUE,
00001IEHME,
cucTeMaTH3auus
(20 v)

[ToBTOpEeHHE OCHOBHBIX TIOHSATHH M METOJIOB KYpCcOoB 5 u 6
KJIacCoOB, 0000IIEHNE U CHUCTEMATH3AIMs 3HAHUM.

BeruucasTe 3HA4YCHUS BBIPAKECHH, coaepKaImX
HaTypallbHbIC, LIEJIbIE, IIOJOKUTEIbHbIE U OTPULATCIIbHbIC
Yuciia, OOBIKHOBEHHBbIE M JECSITUYHBbIE JpOOHU, BBINOJHATH
npeoOpa3oBaHUsl 4YMCEI U BBIPAXKEHUH MpPHU HEOOXOJUMOCTH C
HaIIPaBJISAIOIIEH TOMOILBIO.

BbiOnpars  cmocod  CpaBHEHMs ~— YHMCEN,  BBIUYUCIICHUH,
NPUMEHATh CBOMCTBAa apudMeTH4YecKuX JeHCTBUM IS
palMOHAIM3ALUY BBIYUCIICHUMN.

Pemiate mnpocreiflume 3aJauyM U3 peaIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA Ul PELIeHUs 3a7a4d U3
OPYTUX MPEIMETOB.

Pemats npocreiimue 3aga4u 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€SITEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucna u [TonsiTve paroOHANBHOTO YHCTIA. CucreMaTH3UpPOBATH " obdoramarsb 3HAHUS 00
BBLIYHCJICHU. Apudmernueckne AEHCTBHS € pPAaNMOHATIBHBIMH YHUCIAMH. | OOBIKHOBEHHBIX U JIECSITUYHBIX APOOSX.
PanmonanbHble CpaBHeHMe, yHopsSA0YHBaHUe PAllIOHATBHBIX YHCEIL. CpaBHUBATH M YNOPSA0YUBATH APOOHU, MPeoOPa30BbIBas MPHU
qucJia CrerneHb ¢ HaTypaJIbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCATHYHBIE JApoOM B  OOBIKHOBEHHBIC,

(25 )

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

IIPaKTHKH.
IIpu3Haku  NEIUMOCTH,  PA3JIOKEHUS

MHOXHUTCIHN

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




HaTypaJbHbIX YHCEIL.
Peanbanie 3aBUCUMOCTH.
MPONOPLIMOHATIBHOCTH.

[Ipsmas

n

obOpatHas

BbIYHUCJIEHUS 3HAYeHHIl JPOOHBIX BBIPAKEHHUH, COAepKAIIUX
O6BIKHOBCHHI)IC 58 JCCATUYHBIC }113061/1: 3aMCHATH HpI/I
HEOOXOJUMOCTH  JIECATUYHYIO JpoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECTUYHOM, MPUBOANTH BBIpakeHUE K Qopme,
HambOonee ymoOHOM AN BBIYMCIEHUH, MPEOOpPa3OBHIBATH
HpO6HBIe BBIpa)KeHI/Iﬂ Ha YMHO)KeHI/Ie " JOCJIICHUC OCCATHUYHBIX
npobeii K JeHCTBHUSIM ¢ HENBIMU YUCIaMU (TIpU HEOOXOAMMOCTH
C HAIIPABJISIIOIIEH TTOMOIIIBIO).

IIpuBoauTHL 4YMCIOBBbIEe W OYKBEHHbIe NMPUMeEPBI CTEICHU C
HaTypaJ'IBHI)IM II0Kas3aTeJIeM, O6”[)${CH$I$I 3HAUCHHUA OCHOBAaHUA
CTENEHN M IIOKa3aTeld CTEIEHM, HAXOIUTh 3HAUEHMS CTEIeHEH

Buga a’’ (a — moboe paruoHAIBHOE YHCIIO, # — HAaTypalbHOE

YHCII0) C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[lonumMate cMbICa 3amMcH OOJBIIMX YHCeJT € MOMOUILIO

AeCATHYHBIX Apoleil u creneneii yncaa 10, npuMeHsITh UX B

peajJbHbIX CUTYalHAX.

IIpuMeHATH NPU3HAKK JCIMMOCTH, PA3JI0KEHUS HA MHOXKHUTEIN
HaTypaJIbHbBIX YHCET.

Pemars nmpocreiilume 3agauyM  Ha  YacTH, IPOLICHTHI,
MIPOTOPIIMH, Ha HAXOXKJEHUE IpoOH (IIPOIEHTA) OT BEIMYUHBI U
BEMIMYMHBI 10 €€ apoOu (mporeHTy), ApoOu (IPOICHTA),
KOTOPBIM COCTaBJISIET OJHA BelW4nHA OT apyroil. IlpuBoaurs,
pa3oupaThb, OLEHUBATH PA3JIUYHbBIC PEUICHUS, 3alIUCH PEILIECHUN
TEKCTOBBIX 3aJ1ay.

PacnozHaBatb M OO0BACHATBH, ONUPASACH HA OIpPEACIICHUS,
IpsIMO  TIPOTIOPIIMOHATBHBIE W OOpaTHO MPOMOPIIHOHATBHEIE
3aBUCUMOCTH MEX]ly BEJIMYMHAMU; NPUBOJAUTH MPUMEPbI ITHUX
3aBUCHUMOCTEMl W3 pEaNpHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX
MIPEJAMETOB.

Pemate mpocreiiiliie MpaKTHKO-OPHMEHTHPOBAHHbIE 3a1a4H

Ha  JApoOM, TNPOUEHTHI, TNPAMYH H o0paTHy10

NPONOPUMOHATBHOCTH, MPONOPINH.




Auredpanyeckue
BbIpaKeHHUs

(27 v)

bykBeHHBIE  BBIpAKECHUS. [TepemenHsle. Honyctumele
3HA4YEeHUs MepPeMEHHBIX. DOPMYJIbI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAXKCHH, PACKPBITHE CKOOOK
Y TIPUBEJICHUE TTOTIOOHBIX ClIaraeMbIX.

CBolicTBa CTETIEHU C HATYpaJIbHBIM ITOKA3aTEIEM.
MHOTOYIEeHEI. Crnoxenue, BBIYUTAHUE, YMHOKEHHE
MHOTOWICHOB.  DOpMyJIbl  COKPAlIEHHOTO  YMHOXEHUS.
PazosxeHrie MHOTOWIECHOB Ha MHOKHTEIH.

Osaagern Ha 0azoBoM YPOBHE anreOpandecKkoi
TEPMUHOJIOTUEN M CHMBOJIMKOW, NPHUMEHATH €€ B IIpolecce
OCBOCHHUS y4yeOHOT0 MaTepHaa.

Haxoauth 3HayeHHs] OyKBEHHBIX BBIPRXCHUH IMpPHU 3aJaHHBIX
3HAYEHUAX OYKB; BBIIIOJIHATH BEIYUCICHHS 110 (hopMyiam.
BbInoaHATHL peoOpa3oBaHys 1IEJI0T0 BhIPAXKEHHUSI B MHOTOUJIEH
NPUBEJICHUEM MOJO0OHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOYJIEHAa Ha MHOTOWIEH U
MHOTOWJIEHa Ha MHOTOYJICH, NMPUMEHSTh (HOpMyIbl KBajpaTa
CYMMBl M KBajpaTa pa3HOCTH C OIOpPOM Ha CIPaBOYHYIO
UH(OPMAILIHIO.

OcywmecTBIATh pPa3loXKEHHE MHOTOWIEHOB Ha MHOXHUTEIN
MyTEM BBIHECEHUS 3a CKOOKM OOIEro MHOXKUTENs, IPUMEHEHHS
GopMyBl  PasHOCTH KBaApaToB, (OpPMyJ  COKpaIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIIpaBOYHYIO HH(POPMALIUIO.
IIpumensiTe mpeoOpa3oBaHWE€ MHOTOUWIEHOB IS pPELICHUS
pa3IMuYHBIX 33Jad U3 MATEMaTUKH, CMEXHBIX MPEIMETOB, W3
peanbHON MPAKTHUKHU.

3HAKOMMTBCS € HCTOPHEH pa3BUTHS MATEMATHKH.

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 NByX JIMHEWHBIX YpPaBHEHUU C JABYMs MIEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHH CHOCOOOM TIOJCTAHOBKH H
CII0COOOM CJI0>KEHHSL.

Pemiars uHEHOE ypaBHEHHME C OJHOM TMEPEMEHHOM,
NpUMEHsAsA NPaBWJA Iepexofa OT HMCXOJHOTO YPaBHEHMS K
paBHOCWIBHOMY €My Ooznee mpocroro Bujaa. IlpoBepsiTh,
SBJIAETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.

IMoxOupars nmpuMepbl TNap YWCEI, SBIAIONIUMXCS PEIICHUEM
JIMHEMHOIO ypaBHEHUS C IBYMs [IEPEMEHHBIMM.

CTpouth B KOOpDJMHATHOM IJIOCKOCTU TpauK JIMHEHHOTO
YpaBHEHUS C ABYMs IEpEMEHHbIMHU (IpU HEOOXOIUMOCTH C
UCIIOJIb30BAaHUEM CMBICIIOBOM OMOPBI); MOJB3YSACH TpaduKoM,
NPUBOJAUTH NIPUMeEPbI PELICHNS YPABHEHHUS.

HaxoauThs pelieHue CHCTEMBl JABYX JIMHEHMHBIX YPAaBHEHHM C
JIBYMsI TEPEMEHHbIMM C OMNOpPOH Ha aJIropuT™M Y4eOHBIX
NENUCTBUM.

CocTaBisTh U pemiaTh ypaBHEHUE WIN CUCTEMY YPaBHEHUH 110




YCIOBHIO 3a/Jlaud, MHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJladyd TOJYyYEHHBIH pe3yJabTaT C OMOpOM Ha
BOIIPOCHBIH TIJIaH.

Koopannatsl
u rpadukm.
DOyHKIUHA
(24 9)

Koopnnuara Toukum Ha mnpsAMon. YuWciaoBble NPOMEXKYTKH.
Paccrosinie Mexay AByMsl TOUKaMHU KOOPAWHATHOM MpsiMOi
[IpssMoyronbHast cucTeMa KOOPAMHAT Ha TUIOCKOCTH. [IprmMepst
rpaduKoB, 3ajaHHBIX ¢opmyinamu. UYUrenue rpadukoB
peanbHbBIX 3aBUCUMOCTE.

[Tousitne Qynkuuu. I'padux ynkiun. CpoiicTBa (yHKIMH.
Jluneitnas  ¢yukuus. Iloctpoenune rpaduxa sHHENHHOM
¢byukuuu. I'paduk pynkuun y =kx +b.

HN3o00paxarh Ha KOOpPJIMHATHOM psAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATaM, Jy4YHd, OTPE3KH,
MHTEPBAJIbL; 3aIMChIBATh UX Ha aJIreOpanuecKkoM SI3bIKE.
OtrMeyaTh B KOOPAMHATHOH INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTh IpaUKU HECIIOXKHBIX 3aBUCHUMOCTEH,
3aJ]aHHBIX (OpMyJlaMH, B TOM YHCJIE C MOMOIIBIO IM(PPOBHIX
abopaTOpUH.

IIpumensiTh, M3y4aTh NPEHMYLIECTBA, HMHTEPINPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a pa3HOOOpa3HOU
KU3HEHHOW MH(pOpMaLUu.

OcBauBaTh Ha 0a30BOM YPOBHE MOHATUE (QYHKIUH, OBJIAJEBATh
(YHKIHMOHATIBHON 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 MpPaABUIIA).
Crpontsb rpaduku nuHeHol GyHKIMU, QyHKUUMU y = kx + b
HUcnonb3oBate nudpoBbie pecypcbl Uil OCTPOCHUS
rpaduKoB (PyHKIMI 1 U3yYEHUS UX CBOMCTB.

[IpuBOIUTE TpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pEaJbHBIX
Ipoueccax U sIBJICHUSIX.

IToBTOpEeHme
H 00001IeHHe
(6 9)

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

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUS  YUCEl,
BBIYUCIICHU, npeoOpa3oBaHUil  BBIPAXKEHUM,  PELICHUS
ypaBHEHHH IPU HEOOXOIMMOCTH C HAMPaBIISIONIEH TOMOIIBIO.
OcyumiecTBIAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUA U
CaMONPOBEPKY pe3ysibTaTa BBIYMCICHUH, NpeoOpa3oBaHUM,
IIOCTPOEHUN.

Pemars mnpocreilliMe 3agauyM U3 pealbHOM  JKU3HHU,
NPUMEHATh MaTeMaTH4eCcKHue 3HAHUS /IS PELeHUs 3aja4d U3
IOPYTHUX TPEIMETOB.




Pemiars mnpocreiiinne TeKCTOBbIe 3a4a4d, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIIICHUS 3a/1a4H.

8 kuiacc (ue menee 102 u)

Ha3zBanue
pa3nena (TemMbl)
Kypca (4ucio

OcHoBHOe coaep:kaHue

OcHOBHBIE BU/bI 1€ITEJILHOCTH 00y4al0IIMXCS

4acoB)
Yucaa n KBamgpaTHbrit KOpPEHb u3 qyuca. *[TonsTue 00 | DopMyJIMpOBaTh ONpe/ejieHUe KBaJPAaTHOTO KOPHS M3 YHCIA,
BbIYMCJICHUS. UppalMoOHAIbHOM  yHcie.  JlecaTuuyHble  MPUOJIMKEHUs | apUPMETHIECKOTO KBAJPAaTHOTO KOPHS MPU HEOOXOAMMOCTH C
KBaapatnbie HMppalOHAJIbHBIX YUCET. BU3yaJbHOW OMOPOI.
KOPHH JeiictButenbHble uncia. CpaBHeHHE JeicTBUTENbHBIX uncen *. | [IpuMeHATh omepanuio M3BJICYEHUS KBAaJPAaTHOTO KOPHS U3
(15 9) ApubdmMeTnueckuii KBaJipaTHBI KOPEHb. YHUCIIa, MCIOJIL3YSl TIPU HEOOXOAUMOCTH KAJAbKYJIATOP.

VpaBHenue Buma x° = a.

CaoiicTBa apupMETHIECKUX KBaJIPaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKCHHIA,
KBaJI[paTHbIC KOPHHU.

COZIepIKaIIX

OueHnBaTh KBaJpaTHbIE KOPHU LEJIBIMH  YHUCIAMH H
JEeCATUYHBIMU APOOSMHU.

CpaBHMBATL W  YNOPSAJ0YUBATh  palOHAJIbHBIE |
UppalMOHATIbHBIE YUCIIA, 3aIIUCAHHBIE C MOMOILBIO KBAaPaTHBIX
KOpHEH npu He0OXOAMMOCTH C HAIPABIISAIOMIEH TTOMOIIBIO.

MccenoBaTh ypaBHGHHE X2 = g, HAXOAWTh TOYHBIC U

npuOIKEHHBIE KOpHU TIpH a > 0.

HccaenoBars CcBOMCTBA  KBAJpPaTHBIX KOPHEH, MPOBOIS
YHCIIOBBIE HKCIIEPUMEHTHI C KCIOJb30BAHUEM KaJIbKYJISTOpa
(komTIBIOTEPA).

IIpumensiTh cBolicTBA apu(MeTHUYECKHMX KOPHeHd IJIs
npeodpa3oBaHus BbIPAKEHUI.

BpInoaHATL mpocTeiue MNPeodPA30OBAHUS  BBIPAKCHUH,
CoJlepKallMX KBAaJpAaTHBIE KOPHU. BpIpakaTb IEepeMEHHBIE W3
reOMeTpUYECKUX U Ppu3ndeckux GopMyI Npu HEOOXOAUMOCTH C
OIIOPOi Ha MPABUIIO.

BoiuncasaTs 3HaYeHHMsl BBIPRXXCHUMN, CONIEPIKAINX KBaJpaTHBIE




KOpHHU, UCITIOJIB3YS IMPU HGO6XOI[I/IMOCTI/I KaJIbKYJISATOP.
Hcnoan3oBaTh B X0O€ pC€lCHUA 3aaa4  SJICMCHTApPHBIC
MNpEACTaBJIICHUA, CBA3AHHBIC C HpI/I6HI/I)KéHHLIMI/I 3HaAa4YCHUAMU
BCJIMYHH.

3HAKOMUTHCH C I/ICTOpI/Ieﬁ Pa3BUTUA MATCMATHUKH.

Yuciaa n
BBIYHCJICHHUS.
Crenenn

C IeJbIM
nokasarejieM
(79)

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

CBoOICTBA CTCIICHU C LICJIBIM ITOKa3aTelIeM.

®opMyJIMpOBaTH ONpeeeHHe CTEIIEHHU C IIeJIbIM IT0Ka3aTeIeM
(mpu HE0OXOAMMOCTH IO BU3YaJIbHOM OIOpE).

IIpencraBaste 3amuch OOJBIIMX W MajblX 4YHCEl B
crangaptHoM Buzae. CpaBHMBaTh 4ucla U BEJIWYMHBI,
3aMyCaHHbIE C UCTIOIb30BaHUEM crerneHu 10.

Hcnonb3oBaTe 3ammMch uucel B CTAaHAAPTHOM BUAE UL
BBIPAKEHUSI Pa3MEpOB OOBEKTOB, JIMTEIBLHOCTU IPOLIECCOB B
OKPY>KaIOILlEM MUDE.

®opMyJIMpOBaTh, 3aNMCHIBATH B CHMBOJIUYECKOIl (hopme u
WLIIOCTPHPOBATh NPHMEPAMH CBOMCTBA CTENEHU C LEJIBIM
nmokaszatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIB30BAaHHUEM
BU3YaJbHOU OIOPBI).

IlpumeHsaTH, CBOMCTBA CTENEHH [UII  TIpeoOpa3oBaHUsA
BBIPAKEHUH, COIEpPKAIIMX CTENEHU C LENbIM I10Ka3aTelIeM C
UCIIOJIb30BAaHUEM  CIIPaBOYHOM HMHpopManuu. BbINoJHATH
AeHCTBUSl C 4YHUCIIaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJE
(YMHOK€HUe, J1eJIeHHe, BO3BEICHUE B CTEIICHB).

Auaredpanuyeckue
BbIPa:KEeHUSsI.
KBaaparHblii
TPEXUJIeH

(S

KBagparHbeiil TpéxuieH. PasnokeHne KBaJpaTHOrO TPEXUWIEHA
Ha MHOXHTEIIN.

PacnosHaBare  KBajgpaTHBIA  TPEXWIEH,  yCTaHABIUBATh
BO3MO>KHOCTB €T0 Pa3JI0KEHUS HA MHOXKHUTEIIH.

PackiaabiBaTh Ha MHOKHMTEJIM KBAJpaTHBIM TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOIUMOCTH C
OMNOPOK HA AJITOPUTM ITPABHIIA.

Anredpanuyeckue
BbIPaKEeHUsl.
Anredpanueckast
ApoOL

Anrebpanueckas qpoOb. JlonmycTUMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJIIMX B  anreOpandeckue BeIpakeHus. (OCHOBHOE
CBOMCTBO anredpandeckoit npodu. Cokpaienue apooei.

Cnoxenue, BBIYHTAHUE, YMHOKEHUE u JIeJICHUE

3anuceiBaTh anreOpanyeckue BolpaxeHus. Haxoautb obiacth
OTpeIeTICHUS PAIIMOHAIEHOTO BHIPAXKCHHUSI.

BbINOJHATL YKCIIOBBIE MOJICTAHOBKU M BBIYUCIATH 3HAUCHUE
apoOu, B TOM YHCJIE ¢ TOMOIIBIO KAIbKYJISTOPA.




(15 )

anredpanvecKux

npobeil. IIpeoOpa3oBaHue BBIPAKCHHIA,

cojiepKaIux aaredpandeckue apoou.

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

BbInoHATL fAeiicTBUA ¢ anreOpanyecKUMH JpoOsIMU  TIpH
HEOOXOAMMOCTH C HamNpaBisIONIEH momoIbo. [IpumeHsTs
npeoOpa3oBaHus BBIpAXEHUN JUIS pelleHus 3a1ad. Buipakarb
nepeMeHHble 13 (Gopmyn (PHUIMUECKHX, TEOMETPUUYECKHUX,
OIMCHIBAIOUINX OBITOBBIE CHUTYyallMd) NpU HEOOXOAMMOCTU C
HaITPaBJISAOIIEH TOMOIIIBIO.

YpaBHeHnus

U HepaBeHCTBA.
KBagpartnsble
YPaBHeHHA

(15 4)

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

Pemenue

YPaBHEHHUH,

CBOOAIIUXCA K KBaJpaTHBIM.

[Ipocreiimue qpoOHO-pallMOHATbHbBIE YPaBHEHHUSL.

Pemienue
YPaBHEHUHN.

TCKCTOBBIX

3aa4 € IIOMOMOIbIO  KBAAPATHBIX

Pacno3naBaTth KBaJpaTHbIE yPaBHEHUS.

3anuceiBath (Qopmysay KOpHEH KBaJApaTHOIO YpaBHEHUS;
pelIaTh KBaJpaTHbIe YPABHEHHS] — IOJHbIC U HEMOJHbIE (C
HCIOJIb30BaHUEM CIPAaBOYHON MHPOPMAIUN).
IIpoBoauTs  mpocreiline  UCCIeI0BAHUA
YpaBHEHHUH.

Pemats ypaBHeHusi, CBOASIINECSA K KBAJAPaTHBIM, C IOMOLIbIO
npeoOpa3oBaHM M 3aMEHOW IEPEMEHHONM ¢ OMOpoW Ha
QJITOPUTM IIpaBUIIA.

HaOurogate ¥ aHAJIM3MPOBATh CBSA3b MEKIAYy KOPHAMU H
KO3 PULIHEHTaMU KBaPaTHOTO YPaBHEHUS.
*[IpumeHsTH TEOpeMY Buera
3aja4 (C UCTIOIB30BaHUEM 00pasia)®.
Pemiats TekcTOBBIE 3ajauM anreOpanyeckKuM CHOCOOOM:
NEPEeXOAUTh OT CIOBECHOW (OPMYIHMPOBKM YCIOBHUS 3a7aydl K
anredpanvyeckod MOJENIN MyTEM COCTaBJICHHS ypaBHEHHs (IIpH
HEOOXOIMMOCTH €  HaNpaBisAIOIIEHd  IOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS C HCTOPHEI pa3BUTHS aareOphl.

KBaApPATHBIX

Ui pelieHus

YpasHenust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 4)

JluneitHoe ypaBHEHHE C ABYMs 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 rpaduKkM JMHEHHBIX YpaBHEHUH, B TOM YHCIIE
HCnoab3ysi HuppoBbie pecypchbl (MpU HEOOXOTUMOCTH C
OTIOPOM Ha aJITOPUTM yUEOHBIX IEHCTBUI).

Paznuyare nmapajuienpHbIe M NEPECEKAIOIIMECS NPSMbIE 110 UX




*'paduueckas  MHTEpIpeTansi  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 npocreiimme cucTeMbl, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOJIUMOCTH C HalpaBIISIOLICH
MTOMOMUIBIO.

*[IpuBoauTh TrpapuuUecKyl0 HMHTEpPHPETALMI0O PEIICHUs
YpaBHEHUS C JBYMsI NEPEMEHHBIMH U CHCTEM YpaBHEHUH C
IBYMsI IEpEMEHHBIMH. *

PemaTtp TekcTOBBIE 32/1a4H aNTeOpanIECKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTH CBOICTBA YHCIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHON. JIMHEHbIe HEPABEHCTBA C | KIUTFOCTPUPOBATH UX HA KOOPJIMHATHON IIPSIMOM.
HepasencrBa OIHOM mnepeMeHHOW M ux pemeHue. Cucremsl JIMHEWHBIX | [IpHMEHATDH CBOMCTBA HEPABEHCTB B XOZE PEIICHUS 3a1ad.
(12 4) HEPaBEHCTB C OAHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHBIE HEPAaBEeHCTBA C€ OJHOM TNEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOro HepaBEHCTBA U UX CHCTEM | U300pakaTh pelIeHHe HEPABEHCTBA HAa YHCIOBOM MPSIMOIA.
Ha YUCJIOBOM MPSAMOM. Pemathb cucTemMbl TMHEHHBIX HEPABEHCTB, H300paxaTh PEIICHUE
CUCTEMBl  HEPAaBEHCTB  Ha  4YHMCIOBOM  IpsAMOM  IIpu
HEOOXOAMMOCTH C BU3yaJIbHOU OMIOPOH.
DOyHKUMH. [Tonstne ¢ynkuuu. OOnacTe ompepenaeHus W MHOXKECTBO | Mcmosab3oBaTh  (QYyHKIMOHATBHYIO  TEPMHHOJIOTHIO U
OcHOBHBIE 3HayeHni QyHkuuu. CriocoOsl 3a1anus GyHKIUH. CHMBOJIMKY.
NOHSATHS I'padux ¢ynkumu. CpoiicTBa (yHKIMH, UX OTOOpakeHHE Ha | BhIYMCAATHL 3HAYeHUs] PYHKUUH, 3a1aHHBIX GopMmynaMu (Tipu
(Sy) rpaduke. HEOOXOMMOCTH HCIOJb30BaTh KaIbKYJIATOpP); COCTABJATH

TA0JMUbI 3HAYeHUH QyHKINU.

CTpouTthb 1o TouKkam rpa@puku QyHKIUH.

OnucepiBaTh CBOICTBa (YHKIMU Ha OCHOBE €€ rpaduyeckoro
NpPEJCTAaBICHU MpPU HEOOXOIUMOCTH C  HalpaBIIAIOLICH
IIOMOIIBO.

Hcnoab3oBaTh  (QYHKUMOHAIBHYI0  TePMHUHOJIOTHI0 M
CHMBOJIMKY.

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




Hcnoab30BaTh KOMNBIOTEPHBbIE NPOrPAMMBI JJIs1 IOCTPOCHUS
rpadukoB (PYHKIMI 1 U3yYECHHS X CBOWCTB

DyHKIUH. Urenne wu mnoctpoeHue rpapukoB ¢ynkuuil. I[Ipumeps! | Haxoauts ¢ nomombio rpadguka GyHKIMK 3HaYCHUE OJTHOU U3
YuciioBbie rpadukoB QyHKUUHN, OTPAXKAIOLIUX PEaJIbHbIE TPOLIECCHI. paccMaTpuBaEeMbIX BEJIMYMH 10 3HAYEHUIO JIPYTOM.
pynxuun OyHK1UY, OIKUCBIBAIOLIME IPSMYIO u oOpaTHyto | B HecloXHBIX cilydasix BbIpa:KkaTbh (opMyJioii 3aBHCHMOCTH
9 9) [IPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpapuku. 'unepbona. | MeXIy BETUYHMHAMU.
I'paduk pyHKImME y = X°. OnuceiBaTh XapakTep M3MEHEHHS OJHOM BEJIMYUHBI B
.=k 3aBUCUMOCTH OT U3MEHEHUS JPYrou
Oyrxm y = x4,y = x°,y = Jx,y = —; *rpaduueckoe .
X Pacno3snaBate Buabl usydaemblx ¢QyHkiuid. Iloka3piBaTh
pellieHne ypaBHEHUI U CUCTEM ypaBHEHUIL. * CXeMATH4YeCKH II0JI0KEHNE Ha KOOPJAMHATHOM IUIOCKOCTH
rpauKoB byHKIHI BH/IA: y =X, y =x,
— k
y=ixy="
Hcnoab3oBath PyHKIHOHAIBHO-TPA(HYECKUE
NPeACTABJICHHUS U1 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,

1 00001I€eHHE
(6 9)

KJ1accoB, 0000IIeHre 3HAHUHN.

npeoOpa3oBaHMUK BRIPAKEHUH, PEIICHUS YPaBHECHHUH.
OcylmecTBIATh CAMOKOHTPOJIb BBINIOJIHAEMbIX ACUCTBUNA U

CaMOIIPOBEPKY pe3ysibTaTa BBIYMCICHHUM, MpeoOpa3oBaHUil,
IIOCTPOEHUM.
Pemars 3amaum W3 peaJbHOM JKU3HU, TPUMEHATH

MAaTeMAaTUUYCCKUEC 3HaHUA [Jid PpCHICHUA 3aJad U3 JpYyTrux
npeaMETOB.

Pemath TEKCTOBBIE 3aga4uM, CpaBHUBATD, Bblﬁl/lpaTb CIoco0bI
PEIICHUA 3aa4u.

9 kaacc (He menee 102 u)




Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE CoAcpKaHue

OcHoBHbIE BHDBI eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yuciaa u ParyonaneHble yncna, *uppalvoHaIbHble YMCla, KOHEUHbIe U | Pa3BuBaTh mpeacTraBjeHdUsl O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHUS. OeCKOHEYHbIe JECATUYHBIE Ipoou. MHOX€ECTBO | HATYPAJIBHBIX YHCEI 10 MHOKECTBA ACHCTBUTEIBHBIX YHCEIL.
JelicTBUTeNbHBIC |ACHCTBUTENBHBIX  YHMCEN;  JEHCTBUTENIBbHbIE 4YHciaa  Kak | O3HAKOMHUTBHCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
qHciaa OCCKOHEUHBIC JECATUYHBIC IpoO0u. B3auMHO OHO3HAYHOE |JCHCTBUTEIBLHOTO YMCIa KaK OCCKOHEYHOW JECSITHYHOW ApoOH,
9y COOTBETCTBUE MEXJY MHOKECTBOM JICHCTBHUTENIBHBIX YUCEN U |MPUMEHATh JECATHYHBbIC MPUOJIMKEHUS pPALUOHAIBHBIX U
MHO>XECTBOM TOYEK KOOPAMHATHON MPSAMOM. VMPPALMOHAIBHBIX YUCE.
CpaBHeHHE  JEHCTBUTENBHBIX  uHced, apudmernueckue | *3anucbiBaTh, CPaBHHMBAThL u yHopsii04uBaTh
NENCTBUS C AEHCTBUTENbHBIMA YHUCIAMUA. * IEACTBUTEIBHBIE yKciia ¥,
[Tpubnuxénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTB | BBINOJIHATBL, coYeTas yCTHbIE U IHCbMEHHBIE IIPUEMBI,
PUOIMKEHUS. apugMeTHYeCKHe [JefCTBUS C pPAMOHAIBHBIMU YHCIAMU;
Oxpyrnenne wumcen. Ilpukuaka W OLEHKAa pe3ysibTaToOB | HAXOAMTb 3HAYEHUs CTENEHEW C LEIbIMM IOKAa3aTesIMU U
BBIYMCIICHUM. KOpHEH; BBIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKECHUM.
IHonyyuThs mnpeacTraBjieHHEe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHUCEJN B IPAKTUYECKOU ESITEIIBHOCTH YEJIOBEKa.
AHAIM3MPOBATL W [€JAaTh BBIBOABI (II0CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOIMKEHHS ACHCTBUTEIBHOIO YHCIA
IIpU PELLICHUH 3a/1a4.
OKpyrJsiTh JEHCTBUTEIBHBIE UYNCIIA, BBINOJIHATH NPUKUAKY
pe3yabTaTa  BBIYMCIEHUN, OLEHKY 3HAYCHUNM  YHUCIIOBBIX
BBIPAKCHUM.
3HAKOMUTBCS ¢ UCTOPUEN pa3BUTHA MATEMaTHKH.
YpaBHeHust JIuneiinoe ypaBHenue. Pemenue ypaBHeHmi, cBomdmuxci k|OcBauBaTh, 3alOMHMHATL W NPHMEHATH TIpaduyeckue
U HEPABEHCTBA. JIMHEHHBIM. METOJbI IIPU PEIICHUHM ypAaBHEHUH, HEPABEHCTB U UX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHUi, cBojsmuxcs|(Ipy HEOOXOAMMOCTH C ONOPOM Ha aJIrOpUTM y4eOHBIX
¢ OHOM K KBaJpaTHbIM. bUKBaIpaTHbIC ypaBHEHUS. NecTBU).
nepeMeHHOH *[Ipumepbl pemieHUs YypaBHEHUH TpeTbel u 4eTBEpTOil | Pacmo3HaBaThk Lienbie U IpOOHBIC YPaBHEHUS.
(14 49) CTeTeHel pa3sioKeHNEeM Ha MHOXKUTEINH. * Pemiate JiMHeliHbIe U KBaJpaTHbIe YpPaBHEHHMS, YPaBHCHUS,

Pemenne npoOHO-palOHAIBHBIX YpaBHEHUH.

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




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

ypaBHEHUSI.

IIpeasiarath BO3MOXKHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX 3a/ad,
o0cyx/1aTb MX W pelmIaTb TEKCTOBBIE 3aJa4d  Pa3HBIMU
croco0amu.

3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHS MaTEMaTUKU

YpaBHeHus JluneitHoe ypaBHEHUE C IByMs IEpEMEHHBIMU U ero rpaguk. |OcBauBaTh M NPUMEHATH MPUEMBI PEUICHHUS] CHUCTEMBI ABYX
W HepaBeHCTBA. Cucrema AByX JMHEWHBIX YPaBHEHMH C IByMs NI€PEMEHHBIMMU |JIMHENHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU U CHUCTEMBI JBYX
Cucrembl u eé pemieHue. PemeHue cuctem ABYX ypaBHEHUHM, OJHO W3 |ypaBHEHHI, B KOTOPHIX OJHO YpaBHEHHUE HE SBJISETCS JIMHEHHBIM
YPaBHEeHHI1 KOTOPBIX JINHEHHOE, a IPYroe — BTOPOM CTEIEHHU. (1o Bu3yasbHOM omope).
(14 9) I'paduyeckas uHTEpHpeTalUsi CUCTEMbl ypaBHeHMH ¢ AByMs | Mcmob3oBaTh (QyHKUMOHANBHO-rpaUUecKue IMpeCcTaBICHUs
IIEPEMEHHBIMH. JUI pelleHusl H MCCJIeJ0BAHUSI YPABHEHUN U CHCTEM.
Pemenne TekCTOBBIX 3a7a4 alnredpandeckum crocoOoM. AHAJIM3HPOBATH TEKCTHI 3aJ4a4, pellaTh UX alre0pandecKum
CIOCOOOM: MePeX0UTh OT CIIOBECHOH (hOPMYIUPOBKHU YCIOBHS
3aJjauy K aireOpandeckoi MOJENIH IMyTEM COCTABIICHUSI CUCTEMBI
YPaBHEHUH; pemaTrb COCTABJIECHHYI0 CHUCTEMY YpaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS € HCTOPHE pa3BUTHUs MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anuchIBaTh, INOHHMATh, HHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeiiHbIe HEpABEHCTBA C OJJHOW EPEMEHHOM U UX pElICHHE. |HEpaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepasencrBa CucteMbl JTUHEHHBIX HEPAaBEHCTB C OJHON MEepeMEHHOW U UX | BBINOJHATH mpeoOpa3oBaHMs HEPABEHCTB, MCNOJB30BATh VIS
(16 9) pelieHue. npeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.

KBaznpaTHble HEpAaBEHCTBA U UX PELICHUE.
I'papuueckas  uHTEprpeTalvs  HEPABEHCTB U CHCTEM
HEPaBEHCTB C JBYyMs [IEPEMEHHBIMHU.

Pacno3naBarhb JTUMHEHBIC U KBaJApaTHbIE HEPABEHCTRBA.

Pemiare  JIMHEHHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEpPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIMX KBaJpaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MOJYYCHHBIC PEIICHUS.
HN3o0pakarh pernieHre HEpaBEHCTBA U CUCTEMbI HEPAaBEHCTB Ha
YUCJIOBOM TPSAMOWM, 3almMCbIBATH PEIICHHE C TMOMOIIBIO
CHMBOJIOB.

Pemiath KBajpaTHBIC HEPABEHCTBA, HCIONB3Yys TpadudecKue
MpEJICTABJICHUSI.

OcBauBarh M TNPUMEHATb HEPABEHCTBA MPHU PEIICHUU
Pa3IMYHBIX 3a/1a4, B TOM YKCJI€ MPAKTUKO-OPUEHTUPOBAHHBIX.




DOyHKIUT KBanparnunas ynkuus, e€ rpaguk u cpoiictBa. [lapabona, | Pacno3dHaBaTh BUIBI M3y4aeMbIX (YHKIHMH;, WLIIOCTPHPOBATH
(16 v) KOOPIMHATHI BEPIIMHBI TapadOIIbl, OCh CHMMETPHH NapaldoIbl. |CXeMaTH4YeCKH, 00BbSCHATh PACIIOJIOKEHUE HAa KOOPAMHATHOU
CreneHHble (YHKIMHU C HATYPAIBHBIMHU TMOKa3zaTelsiMU 2 U 3, | mIockocTu rpagukoB GpyHKuui Buga: y = kx,y = kx + b, , y
UX rpauKy ¥ CBOMCTBA. = ax’, y = ax’,
oo _ _ 2 _ 3
Fpa(bnicn ¢)ny 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.
Pacno3naBath kBajpaTuuHyIo QyHKUHUIO 110 popMyJIe.
IIpuBoauTL mNpUMEPbI KBAJAPATHUYHBIX 3aBUCUMOCTEH W3
peaybHOM JKU3HU, (PU3UKHU, TEOMETPHH.
BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaAPATUIHOMN
Gynkumu  y = ax* + bx + ¢ (upu  HEOOXOAMMOCTH  C
HaMpaBJISIONIEH TOMOLIBIO).
Crpoutr M u300pakaTh  CXeMaTH4YeCKH  Tpapuku
KBAJPaTUUHbIX (DYHKIMH, 3a1aHHBIX (GOpPMyJIaMu BUga y = ax’,
y=ax*+q, y=alx+p?’ y=a’+bx+c (upu
HEOO0XOIMMOCTH C BU3YaJIbHON OIOPOiA).
AHAJIM3UPOBATL W NPHUMEHSTH CBOHCTBA  W3yYCHHBIX
GyHKIME A7 MX TOCTPOCHHUS, B TOM 4YHCIE C TIOMOIIBIO
M (POBBIX PECypCoOB.
Yucaosble [ToHsiTHE YMCIOBOM MOCIEA0BATEIHLHOCTH. OcBauBaTh M NPUMEHATHb WHICKCHbIE 0003HAYEHUS, CTPOUTH
Nnocjie0BaTeIbHOC |3aJaHue MOCIEeIOBATEIBbHOCTH PEKypPEHTHOH (OpMYIIoil ¥ |pedyeBble BbICKA3bIBAHUS C WCIIOJIH30BAHUEM TEPMHHOJIOTHH,
™ bopMy1oii n-ro uieHa. CBSI3aHHOM C MOHSATHEM MOCIIEI0BATEIbHOCTH.
(15 4) ApudmeTrnueckass U reoMeTpudeckas nporpeccud. @opmyiibl | AHAJIH3UPOBATH (HOPMYITy 7-TO WICHA IOCIEI0BATEILHOCTH

n-ro 4jeHa apupMeTHUYECKONH U TeOMETPUUYECKON MPOTPECCHIA,
CYMMBI [IEPBBIX 71 YWICHOB.

*U300pakeHne 4I€HOB apU(PMETHUECKON U TeOMEeTpUUYECKOM
IIPOrPECCUI TOUKAMH HA KOOPAUHATHOU INTIOCKOCTH.
JIMHEVHBIN U SKCIIOHEHIUAJIBHBIA POCT.

CrnoHble TPOLEHTHI. *

WIN  PEeKYppeHTHYI0  (GOpMyly W  BBIYHUCIATH  WICHbI
MIOCJIEI0BATENBHOCTEH, 3aJaHHBIX ~ JTUMH  (OPMYJIAMH.
YcranaBauBarth 3aKOHOMEPHOCTH B IIOCTPOECHUNU

MOCJIEZI0BATEIbHOCTH, €CJIM BBIIMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBare  apudpmeTHuUeCKyl0 U
MPOTPECCUU MPHU Pa3HBIX CIIOCOOAX 3a/1aHUsL.
Pematpy 3amaun ¢ wucnoibp3oBaHWEM (GOPMYN #n-TO  UJIEHA
apu(pMEeTUYeCKOH U TEOMETPHUUYECKOW MPOrpeccuil, CyMMBI

reoOMCTPHUICCKYIO




MIEPBBIX 71 YWICHOB C OTMOPOIl Ha CIIPAaBOYHYIO WH(POPMAIIHIO.
*U300paxkaTh YICHBI TMOCJIEIOBATEIIBHOCTH TOYKAMU Ha
KOOPJMHATHOM TIOCKOCTH *.

PaccmaTrpuBate mnpuMepbl NpoUeccOB W SIBJEHUH U3
peanbHOM  KU3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(pMETHIECKON MPOTPECCHH, B TEOMETPUIECKOM MPOTPECCUH;
*n300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH TpadudecKu™.
Pemars, mnpocreiiune 3aaa4vu, CBS3aHHBIE C YHUCJIOBBIMHU
MOCJIEIOBATEIbHOCTSIMU, B TOM YHCJIE 3aJaud W3 peallbHOU
KU3HHM ~ C  WCIOJIb30BAaHWEM  IHMQPPOBBIX  TEXHOJOTUH
(2MEeKTPOHHBIX TaOIUII, TPpaUUECKOT0 KaTbKyIATOpa U T.I1.).
*PemiaThb 3a1a4u Ha CIOXKHBIC MPOICHTHI, B TOM YHUCIE 3aa4
U3 peallbHOM MPAKTUKHU (C HCTIONh30BAaHUEM KaJIbKyJsTOpa). *
3HAKOMHUTBCS ¢ MCTOPHEl Pa3BUTHS MAaTEMaTUKH.

IHoBTOpEHME,

00001IeHME,
cucTeMaTH3alus
3HAHUM

(18 u)

Yucaa ¥ BbIYHCICHHMS (3alIUCh, CPaBHEHHE, ACUCTBHUS C
JNEHCTBUTEIFHBIMU YUCIIAMH, YHUCIIOBAs MpsMas; MPOICHTHI,
OTHOILCHHMS, MPOIIOPIIUH; OKPYTJICHUE, IPUOIINKEHUE, OLICHKA;
pellIeHne TEKCTOBBIX 3a/1a4 apu(PMETHYECKUM CIIOCOO0M).

Auredpanyeckue BbIPasKeHU S (npeoOpa3oBaHue
anreOpanvyecKux BBIPAKEHUMN, TOIYCTUMbIE 3HAUCHHUS ).
@yHkuuM (IIOCTPOEHUE, CBOMCTBA W3YYEHHBIX (YHKIUM;
rpapuuecKoe peleHue ypaBHEHUI U UX CUCTEM).

OnepupoBarh NOHATHSAMH: MHOXXECTBO, IOJMHOXECTBO,
ornepaly HaJ MHOXKECTBAaMH; HCIHOJb30BaTh Trpaduueckoe
IIPEACTABIICHUE MHOXKECTB I ONKUCAHUS PEAIBHBIX IPOLECCOB
U SBICHUH, MpU pEHIeHUH 3a7ad U3 JPYrux ydeOHbIX
IIPEAMETOB.

AKTYaJIM3HUPOBATh TEPMHMHOJIOTHI0O M OCHOBHbIE JeiicTBHS,
CBf3aHHbIC C 4YHCJIAMH: HATYpPaJIbHOE 4YHUCIO, IPOCTOE U
COCTABHOE YHCJA, JEIMMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JEeTUMOCTH, LEJIOe YHCIO, MOJYJb YHUCIA, OOBIKHOBEHHAs U
JecsiTUYHas ApoOU, CTaHIAPTHBIN BUJA 4yucla, apudMeTndecKuil
KBaJpaTHBIN KOPEHb.

BeinoiHATL fAeficTBUSI, CPAaBHUBATH M YNOPSAJA0YUBATH
4YuCla, MPEICTaBIATbH YHUCIA HAa KOOPAUHATHOW IPSIMOW,
OKPYIVISITh ~ YUCJA; BBINOJHATH HNPUHKHAKY M  OLEHKY
pe3yiabTaTa BBIYUCICHUN.

Pemartp TexkcToBbI€ 32124 apUPMETUIECKUM CIIOCOOOM.
Pemiare npaxkTHyeckHue 3aJayM, COACpP)KAlUE IIPOLEHTHI,
JOJM, YaCTH, BBIPAXAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pPAacCTOSIHME, L€Ha — KOJIMYECTBO — CTOMMOCTb,




00bEM paboThl — BpeMsi — TMPOU3BOAUTEIBHOCTD TPY/Ia.
Pa3duparp peanbHble )KU3HEHHBIE CUTyaluH, GopMy/IupoOBaTh
UX Ha S3bIKE MaTEMAaTUKH, HAXOAUTH pEIICHUE, INPUMEHSISA
MaTeMaTHYeCKU anmnapar, MHTepINpPeTUPOBAThL Pe3yJIbTaT
OnepupoBarh NOHSATHSMH: CTENEHb C LIEJIBIM I10KA3aTEJEM,
apudmernyeckuit KBaJPaTHBIN KOpEHb, MHOT'OYJIEH,
anreOpandeckas JpoOb, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JefiCTBHMSA: BBINOJIHATH Pacd€rhl IO
¢dopmynaMm, mpeoOpa3oBBIBATh IEJble, APOOHO-PAMOHAIBHBIC
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 CIPaBOYHYIO MH(OPMAIIHIO);
HaXOJUTh JOMYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX JUIsl IpPOOHO-
palOHANIbHBIX BBIPAXKEHUH, KOPHEH.

MopaeaupoBaTh ¢ MOMOIIBIO (OPMYJ pealbHbIE MPOLECCH U
SIBJICHUS.

OnepupoBarb NOHATHAMM: QYHKIMS, rpaduKk QyHKINUU, HYIH
GYyHKIMH, TPOMEXYTKH  3HAKONOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HauOOJIblIIee U HAUMEHbIIIee 3HaYCHUS
byHKIHN.

AHa/IM3UpOBATh, CPaBHMBAaTh, O00CY:KIaTb  CBONCTBA
(bYyHKUIUH, CTPOUTH UX rpaduKy.

OnepupoBarh MNOHATHSIMU: TpsMas MPONOPIHOHATBHOCTH,
oOpaTHas ~ MPONOPIMOHAIBHOCTb,  JHHEHHass  (QyHKIMA,
KBajpaTHuHas QyHKIus, napadboia, runepooa.

HUcnoan3oBare rpagukH Uil ONPENCIICHUS  CBONCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, Ui pelIeHus 3a1ad U3 APYyTrux
y4eOHBIX TNPEJAMETOB U PEATbHOW KHU3HH; MOAEJIHPOBATH C
MOMOMIbIO TPaUKOB peabHbIE MIPOLECCHI U SBICHHUS.
Beipaxath (popMyJIaMH 3aBUCUMOCTH MEX1Y BEIMUNHAMM.

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




7 kaacc (He MeHee 68 u)

Ha3Banue
pasaeJia (Tembl)
Kypca (4ucio

OcHOBHOe coiep:KaHue

OcHOBHBbIE BH/IbI 1€ITEJILHOCTH 00y4al0IIMXCS

4acoB)
IIpocreiimmue [Tpocreiimume reomeTpruueckue 0ObEKThl: TOUKHU, IPsAMBIE, J1yud | POpMYJIHPOBATHL OCHOBHBIE TIOHATHS U ONIPECIICHHS.
reoMeTpuyecKkue M yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3naBaTh  W3y4YeHHbIE  T'€OMETpPHUYECKHE  (UTYDHI,
(urypsi CMeXHbIE U BEPTUKAIIBHBIC YTJIbL. oNnpeneJsATb UX B3aUMHOE pPAacCIOJIOXKEHUE, BBIIOJHATH
U MX CBOMCTBA. Pabota ¢ mpocTelmmmMu uepTekamu. 4epTEX MO YCIOBUIO 33JauM (C HMCIIOJIb30BAHUEM CMBICIOBOM
H3smepenue V3mepeHue JIMHEHHBIX W YIVIOBBIX BEJUYMH, BBIYMCIICHUE |ONOPBI: HABOJAIIME BOIPOCHl W/WIM aNropuTMa Y4eOHBIX
reOMeTPHYEeCKHX |OTPE3KOB U YIJIOB. NecTBU).
BeJIHYUH Ilepumerp w  momanp  ¢uryp, cocraBieHHbIX U3 |IIpoBoaAMTBH IpoCTelIINe MOCTPOCHUS C MOMOLIBIO LUPKYIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepATL TUHENHBIE U YIJIIOBbIE BEJIMYNHBI T€OMETPUYECKUX
Y TIPaKTHYECKUX OOBEKTOB.
OmnpegensiTb «Ha TIJIa3» pa3Mepbl peajbHbIX OOBEKTOB,
NPOBOAUTH TPYOYI0 OLIEHKY X Pa3MEPOB.
Pematb 3a7aun Ha BBIYMCICHHE JJIUH OTPE3KOB M BEIUYMH
YIJIOB.
Pemarhb 3a1a4n Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUIECKUX
duryp.
IIpoBoauTh KiIaccu(UKALUIO YIIIOB, BBIYMMCJIATD JIMHEHHBIE U
YIJIOBBIE BEJIIMYMHBI, MPOBOAUTH HECJOXKHbIe HEOOXOAMMBIE
JIOKa3aTENIbHBIE PACCYKICHMS.
3HAKOMUTBCS C UCTOPUEH pa3BUTHSA reOMeTPHH.
TpeyronbHuku IlomssiTne 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 TPEYTOJBbHUKOB.

IIpu3Haku  paBeHCTBA  IPSAMOYIOJIBHBIX  TPEYIOJIbHUKOB.
CBOMCTBO MeuaHbl IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOeIpeHHbBIE M PABHOCTOPOHHME  TPEYTOJbHUKH.

BU3yaJIbHOW OMOPOM.

BeiBoguth  cienctBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
dopmyaupoBaTh OIpEEIICHUS: OCTPOYTOJIBHOT'O,




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

[Ipocreiimne HepaBeHCTBA B T€OMETPHH.
TpeyrojibHuKa. HepaBeHCTBO ToMaHOI*.
[IpssAMOYTONIBHBINA TPEYTOIBHUK € YoM B 30°.
IIepBble OHATHS O OKA3aTEIbCTBAX B TEOMETPUH.

*HepaBeHcTBO

TYIIOYT'OJIBHOTO, IIPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEJUaHbl TPEYrOJbHUKA; CEPEIMHHOrO IEpPIEeHIUKYIIpa
OTpe3Ka; MepuMeTpa TPEYrojbHUKAa IMPU HEOOXOJUMOCTH C
OIIOPOM HA AJITOPUTM IIpaBUJIA.

®opMyJIMpPOBATh CBOWCTBA M TNPU3HAKH DPABHOOEIPEHHOIO
TPEYroJIbHUKA.

CrTpouTsh deprexu, pemaTb 3aa4M C MOMOIIBI HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTh MIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYTrOJILHUKOB B 3a/auyax (C MCIOJb30BAaHUEM CMBICIOBON
OTIOpPHI: HABOJSIIME BOMPOCHl W/WIM ajroputMa Yy4eOHBIX
JeHCTBHIA).

Hcnonb3oBates 1udpoBble pecypchl I HMCCIAeI0BAHUS
CBOWCTB M3y4aeMbIX GUTryp.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHSI T€OMETPHH.

IHapajuiesabHbIe [TapamnensHble mpsiMble, UX cBoWcTBa. Hakpect nexamue, | @opMyJaupoBaTh  NOHATHE  IAPAUICNIBHBIX  MPSAMBIX,
npsiMbie, cyMMa COOTBETCTBEHHBIC M OJTHOCTOPOHHHUE YTIIbI (00pa30BaHHBIC TPU | HAXOAMTH NMPAKTUUECKUE TIPUMEPHI.
YIJIOB MEePECEYCHHUH MaPAIIEIbHBIX MPSIMBIX CEKYIIEH). N3yuath cBoiicTBa yrioB, 0Opa30oBaHHBIX MPH MEPECEUCHHUU
TPeyroJbHUKA [Ipu3Hak  mapauieIbHOCTH  MPSMBIX  4Y€pe3  PABEHCTBO | APAJUICIIbHBIX MPAMBIX CEKYIIECH
(14 4) pPacCTOSHUM OT TOYEK OJHOW MPSIMOM A0 BTOPOU MPSMOM. [IpoBoaurs ao0Ka3arenbcTBa. DOPMYJTHPOBATHL TeopemMy
CyMMa yTJI0B TpEeyroJibHUKA U MHOTOYTOJIbHHKA. MapauleIbHOCTH  JIBYX NOPSAMBIX €  TOMOIIBIO  YIJIOB,
Breuinue yrisl TpeyrojbHUKa 0o0pa30BaHHBIX TPU TMEPECEUCHUU OTUX TMPSAMBIX TpeTben
IIPSAMOM.
Boeruncasite CyMMy YITIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonuth uncioBeie M OyKBEHHBIC 3HAYCHUS YIJIOB B
FEOMETPUYECKUX 3a7a4ax C UCIHOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUSI TEOMETPUH.
OKpy:KHOCTH OKpy>KHOCTb, XOpAbl U JUAMETPBI, UX cBoiicTBa. KacarenbHas | @OpMy/JMpPOBaTh  ONpeNeaeHUsl.  OKPY)XHOCTH,  XOp.BI,
U KpYT. K OKpykHOCTU. OKPY>KHOCTb, BricaHHasi B yroi. *[loHsTHE O|AMaMeTpa W KacaTelbHOW K OKpyx)HOocTH. M3ydaTh wuxX
I'eomerpuueckne |I'MT, npumenenne B 3amavax. buccekTpuca M CepeauHHBIN | CBOMCTBA, MPU3HAKU, CTPOUTH YEPTEXKHU.




MOCTPOEHHSI
(14 4)

MEPICHIUKYIIAP KaKk T€OMETPUUECKHE MeCTa TOYEK *.
OKpy>XHOCTh, ONMCAHHAS OKOJO TPEYroJIbHWKA. BrimcaHHas B
TPEYTrOJIbHUK OKPYKHOCTb.

[Ipocrelinue 3a7a4u Ha MOCTPOEHUE.

HccaenoBarhb, B TOM 4KCIIe HCIOJIB3YH HU(PPOBbIE peCypChl:
OKPY’KHOCTb, BIIMCAHHYIO B YIOJI; IIEHTP OKpPYXHOCTH,
BIIMCAHHOMU B YI'OJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoan3oBats MeToaq ['MT s nokasaTenbcTBa TEOPEM O
nepeceyeH OMCCEKTPUC YITIOB TPEYToJbHUKA U CePEeIUHHBIX
MEPHEHANKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA C IOMOIIBIO
I'MT.*

OBiageBarb NOHATHAMH  BIHCAHHOM M ONMCAHHOU
OKPY)KHOCTEH  TpPEYrOJIbHUKA, HAXOAUThb LIEHTPbl OITUX
OKPY’KHOCTEH C OMOPON Ha aITOPUTM MPABHIIA.

Pemiare OCHOBHBIC 3a1a4M HA NOCTPOEHHE: YIJIA, PABHOIO
JAHHOMY; CEpPEIUHHOr0 NEPIEHINUKYJsApa JAHHOTO OTPE3Ka;
IpsAMOM,  NPOXOMALIEM  4Yepe3  JaHHYyH  TOYKy U
NEPIEeHIUKYIAPHON JaHHOW NpPSIMOM; OHCCEKTPUCHI JaHHOTO
yIia; TPEYrOJbHUKOB II0 PA3JIMYHBIM  JJIEMEHTaM  IIPU
HEO0OXOJUMOCTH C HAMpPaBJISIOUIEH MOMOIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHSI TE€OMETPHH.

IHoBTOpEHMUE,
00o0menne
3HAHMH

(4 9)

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

Pematph 3agaum Ha IMOBTOPCHUC, HIIIIOCTPHUPYIOMIUE CBA3U
MCKAY pa3JIMYHbIMU YaCTAMHU KypcCa.

8 kiacc (He MeHee 68 u)

Ha3zBanue
pa3nena (Tembl)
Kypca (4uci1o
4acoB)

OcHoBHOE€ coacpkaHue

OcHoBHbIE BHDBI eSITEJIbHOCTH oﬁyqaloumxca

YeThIpEXyroJbHIK
n

(12 u)

[Tapamienorpamm, €ro Ipu3Haku M CBOWCTBA. YacTHbIE ciaydau
nux
u | PopMyJIHMpoOBaTH

napajuiesIorpaMMoB  (TIpSIMOYTOJIBHUK, pPOMO, KBajpar),
npu3Hakn U cBoiictBa.  Tpameums.  PaBHOOOKas

H300pakaTh 1 HAXOAUTH HA YEPTEKaX YETHIPEXYTOIBHUKU
Pa3HBIX BUJOB U UX 3JIEMEHTHI.

onpeaejJIeHusd: napajuiejorpamMmma,




MPSIMOYTOJIbHAS TPATICIIUH.
*Y nBoenue Menuansl. LleHTpansHas cumMmeTpus *

OpsSIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpareluu, paBHOOOKOMH
Tpaneunuy, IpsIMOyTOJIbHON TpaIenuu.

Hcnosb3oBarh NpH  pelleHHMHd NPOCTEHINMX  3a1a4
MPU3HAKK M CBOMCTBA: MapasuiesiorpaMma, npsiMOyTOJbHHKA,
pomba, KBajpaTa, Tpamelu, pPaBHOOOKOW Tpamenuy,
IIPSIMOYTOJIBHON Tpamneruy.

IlpumMeHaATs MeTOJ YIBOCHHsS MeAuaHbl TPEYrOJIbHUKA C
ONOpOI HAa AITOPUTM IIPaBUJIA.

Hcnoab3oBaTh 1HQPPOBBIE pecypchl I HUCCIEIOBAHUS
CBOMCTB M3y4aeMbIX puryp.

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHA reOMeTPHH.

Teopema PaJieca
H TeopeMa o0
NPONOPUNOHAIBH
BIX OTPE3KaXx,
Nno100HbIe
TPeYIroJbHUKH
(154)

*Teopema daseca 1 TeopeMa 0 IPOMOPIHMOHATBHBIX OTpe3Kax.™*
Cpennsist tuHuUs TpeyrojbHuka. Tpanenus, e€ cpeaHsis JUHUSL.
*[IponopuinOHABHBIE  OTPE3KH, TIOCTPOCHHE  UYETBEPTOTO
MIPONOPIMOHAIBHOTO OTPE3KA.

CBoiicTBa IIEHTpa Macc B TPEYTroJIbHUKE.

[Tomobubie  TpeyronmbHukH. Tpu  mpu3HakKa
TpeyrobHUKOB *. [IpakTHdeckoe mpuMeHEHHE.

nmogoous

IIpoBoAMTHL MOCTPOECHHUS C IOMOLIBIO LIUPKYJIA U JUHEHKH C
ucrosnb3oBaHue  teopembl  Pameca U TEOpEMBI O
IPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
[IPONOPLUOHANIBHBIA  OTPE30K C OIIOPOM Ha 3PUTEIBHYIO
HaIJIAIHOCTb.

HaxoauTh nogo0HbIe TPEYTOJIbHUKY Ha TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOLIMX IPU3HAKOB NOJN00UA TpuU
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pematb 3agaum Ha 1noAOOHBIE TPEYTOJBHUKU C TMOMOILBIO
CaMOCTOATEJIBHOTO IIOCTPOEHUSI 4YEPTEKEU U HAXOXKIACHUS
NOJOOHBIX  TPEYrOJbHUKOB  HpPU  HEOOXOJMMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoauTh J0Ka3aTEILCTBA C HCIOJIb30BAHUEM ITPU3HAKOB
OO0 HECIIOKHBIX T'€OMETPUUYECKUX 3a/ad C ONOpoil Ha
AITOPUTM YUEOHBIX JACHCTBUM.

IlpuMeHATs  1OJNyd4E€HHBIE  3HAHUA  IPU  PELIECHUU
FeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 PU HEOOXOAUMOCTH
C HAIIPABJIAIOLIEN TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.

Ilnomane..
Haxoxaenue

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

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




niomajaei
TPEyroJiLHUKOB

U MHOTOYT'0JIBHBIX
¢uryp. ILnomaaun
Nnox00HBIX (puryp
(14 v)

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

Beruucnenue miomazaen cilokHbeIX (Guryp depes pazOueHue Ha
YacTH M IOCTpOoeHue. *

[Tnomanu ¢uryp Ha kieTdaToi Oymare.

[Tnomanu nonoOHBIX Guryp. Beruucnenue mnomazeil. 3agauu ¢
NPaKTUYECKUM cojJepxaHueM. *PemieHue 3ajady ¢ IMOMOIIBIO
METO/Ia BCIIOMOTATEeIbHOW TUTOIIAIH. *

miomaau, BhIACHATD UX HAIJISAHBINA CMBICII.

[Ipumenats  ¢opMmynbl  IUIOIIAAM  Mapajiesnorpamma,
TPEyrojbHHKa, Tpameluuu ¢ ONOpPOH Ha CIPaBOYHYIO
nHpOpMaIHIO.

IIpumensaTs bopmyIbI IUIOIAIN BBIITKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAMAaroHaau M Yrojl MEeXJy HUMH C
OTIOPOii Ha CTIPaBOYHYIO MH(POPMALIHUIO.

Haxoaute muomanu ¢uryp, n3o0paxEéHHbIX Ha KIIET4aTOM
Oymare, MCI0JIL30BaTh pa30UeHNe Ha YaCTH U JOCTPOCHHUE.
Pa3Ooupare npuMepbl HCIOIB30BAHHS BCIIOMOTATEIBHON
IUTOIIAIN AJIsl PELLIEHUS] TEOMETPUYECKUX 3a1a4.

Haxoaute twiomaan momoOHBIX (uryp ¢ omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbruncasTh 1I0aa1 pa3InyHbIX MHOTOYTOJIBHBIX (UTY.
Pemars 3a1aum Ha III0IAAb 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 (YHKUMH OCTpOro yria,
TPUTOHOMETPUYECKUE  COOTHOUIEHHS] B  HPSIMOYTOJIbHOM
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
CooTHomieHusT  MeXJAy CTOPOHaMH B MPSMOYTOJbHBIX
TpeyrojabHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcnoab3zoBaTh €€ B
IIPAKTUYECKUX BBIYMCIICHUSIX.

Bnagerp  NOHATUSAMM ~ TPUTOHOMETPUYECKUX  (YHKLHUI
OCTpPOTO yTJia, MPOBEPATH UX KOPPEKTHOCTH.

BbIBOANTL  TPUTOHOMETPUYECKHME  COOTHOUIEHHS B
NpSMOYTOJIBHOM TPEYTOJbHUKE C OMOpPOW Ha CHPaBOYHYIO
UH(pOPMALIHUIO.

HccaenoBath  COOTHOIICHHS  MEXKAY  CTOPOHAaMH B

IPSIMOYTOJIBHBIX TPEYTOJbHUKAX ¢ yriiaMu B 45° n 45°; 30° u
60° ¢ HanmpaBJIAIOIICH TOMOIBIO.

Hcnoan3oBate  (QopMynbl OpUBEACHUS U
TPUTOHOMETPUUYECKOE TOXKIECTBO JIJISl HAXOKICHUS
COOTHOILICHUI MEXAy TPUTOHOMETPUYECKHUMHU (DYHKLHAMU
Pa3IMYHBIX OCTPBIX YIJIOB C OINOPOW Ha CIPaBOYHYIO
UH(pOPMALIHUIO.

I[IpuMeHATH NOJNy4YEHHbIE 3HAHUS U YMEHHUS NPU PELICHUU
NPaKTUYECKUX 3a7ad (IpU HEOOXOAMMOCTH C OHOpPOH Ha

OCHOBHOC




QITOPUTM TPABUIIA).
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPHH.

Yrasl B Bnucanneie v LleHTpaiabHBIE YIJIbl, YTOJ MEXIY KacareabHOU U |DOpMYyJHMPOBATH OCHOBHBIE OIPEACNICHUSA, CBSA3aHHBIE C
OKPY’KHOCTH. XOPJOH. yrJlaMd B KpyTe (BIUCAHHBIN YOI, IIEHTPAIBHBIN yToI).
Bnucannbie VYTIbl MEXAY XOpJaMu U CEKYLIUMHU. HaxoauThs BOHMcaHHBIE YTJIbl, ONUPAIOLIMECS HA OAHY IYTY,
U ONMCAHHbIE Brnucanneie u onucaHHbIE YETHIPEXYTONBHUKU, UX MPU3HAKH U | BBIYMCJIASATH YTl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTJaX,
YeThbIPeXyroJbHUK |cBoiicTBa. lIpuMeHeHHME ASTUX CBOWMCTB MpU  PEIICHUH |[TEOPEMBbl O BIMCAHHOM YETBIPEXYTOJbHUKE, TEOPEMBI O
U. reOMEeTPUYECKUX 3a/1a4. HEHTPAIBHOM YIJIE TpH HEOOXOAMMOCTH C BHU3YaJbHOUH
KacareabHbie B3aumHoe pacnonoxkenne ByX OkpyxHocTedl. Kacanue | omopoil.
K OKPY’KHOCTH. OKpPYXHOCTEH. HccnenoBarb, B TOM 4HCI€ C TOMOLIBIO IHPPOBBIX
Kacanue pECypcoB, BMHMCAHHBIE M OINHMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY’KHOCTe BBIBOJAMTH WX CBOWCTBA M MPHU3HAKK TIOCIE COBMECTHOTO
(13 49) aHanusa.
HUcnosab30BaTh 3TH CBOWCTBA M TMPU3HAKKA TPH PEHICHUU
3a/1au.
IHoBTOpEHME, [loBTOpEeHHE OCHOBHBIX MOHATHA M METOAOB KypcoB 7 W &|Pemars 3aia4ym Ha NMOBTOPEHHE, WLIOCTPUPYIOIIHUE CBS3H
000011eHNE KJIaCCOB, 0000IIEHNE 3HAHUIA. MEXy Pa3uYHBIMH YaCTMHU Kypca.
3HAHMH
(4 4)

9 kiacc (He MeHee 68 u)

Ha3Banue
pa3nena (Tembl)
Kypca (4uci1o

OcHoBHOE€ coacpkaHue

OcHoBHbIE BHBI eITEJIbHOCTH oﬁyqaloumxca

4acoB)
Tpuronomerpus. |OmnpeneneHue TpuroHoMeTpudecknx (GpyHkmuid yriaoB ot 0° mo | @opMyJHpPoOBATHL  ONpeaesieHUs]  TPUTOHOMETPUUYCCKUX
Teopembl 180°. Kocunyc u cuHyc mpsMoro u Tymoro yria. Teopema|(pyHKUMH TYNbIX W OPSIMBIX YIJOB C BHU3YaJdbHOW OMOPOH.

KOCHHYCOB M
CHHYCOB.

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

dopMyIMpoBaTh TEOPEMY KOCHHYCOB U T€OpEMY CHHYCOB (C
paguycoM OMMCAaHHON OKPY>KHOCTH).




Pemenue BEJIMYUH YTJIOB TPEYTOJIbHUKOB. Pemiath TpEyrodpHUKHA C OMOPOM HA alNTOPUTM YUEOHBIX
TPeyroJibHUKOB dopMyna MIOMAad TPEYTrOoJbHUKA Yepe3 JIBE€ CTOPOHBI M YTOJ | ACHCTBUH.
(16 1) Mexay HUMHU. PopMyiia TUIOHIaAN YeThIpEXYTroJibHUKA Yepe3 ero | Pemate  mpakTuyeckue — 3a4a4d,  CBOASIIHECH K
JIMArOHAIIA U yTOJI MEKTy HUMH. HAXO0KIEHUIO PA3JIMYHBIX JIEMEHTOB TPEyroJbHHUKA.
[IpakTHueckoe MpUMEHEHNE JOKA3aHHBIX TEOPEM.
IIpeodpa3zoBanue | *[lonsiTue o mpeobpa3zoBaHUM TIOI00US. OcBauBarhb NOHATHE npeoOpa3oBaHus mo100usl.
noaoous. CoOTBETCTBEHHBIC AIEMEHTHI MOJAOOHBIX QUTY. HccnenoBarh OTHOIICHUE TMHEHHBIX 3JIEMEHTOB (DUTYpP TMPHU
MeTtpuueckue Teopema o0 mTpou3BeNCHHH OTPE3KOB XOpJI, Teopema o |mpeoOpa3zoBanuu moaodus. HaxoauTs mpumepsl mogoous B
COOTHOLIIECHHSA B MPOU3BEJICHUN OTPE3KOB CEKYIIHUX, TEOpeMa O KBaApaTe |OKPYKaIOIIEH 1eHCTBUTEIbHOCTH.
OKPYKHOCTH KacarenbHOW. [lpuMeHeHne B pelIEHWH TeOMETpUUYECKHX | *“BbIBOAMTH METPUYECKHE COOTHOIICHHS MEXIY OTpEe3KamMHu
(10 v) 3agay. * XOpH, CEKyLIMX M KacaTelbHbBIX C MCIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB M MOJOOHBIX TPEYTOIHLHUKOB.
PemaTe reomerpuueckue 3ajayd M 3a/adyd U3 PpeaJbHOMN
JKU3HH C UCTIOJIh30BAHUEM TOJIOOHBIX TPEYTOJILHUKOB. *
BekTopsl OmpenienieHne BEKTOPOB, CIO0KEHHUE U PA3HOCTh BEKTOPOB, | MCmoab30BaTHL BEKTOpPHI KaK HAMpaBJICHHBIE OTPE3KH,
(12 9) YMHO>XE€HHE BEKTOpa Ha YUCJIO. HCCJIeI0BATH reOMETPUYECKUI (mepemerneHue) u

PU3NYECKUI U TE€OMETPUUECKHUI CMBICI BEKTOPOB.

PasnoxeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CkanmsipHO€ TPOM3BEACHHUE BEKTOPOB, €r0 IPHUMEHEHHUE JUIs
HAaXOK/JICHUS JUIVH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpumeHeHne BEKTOPOB Ul PEIICHMs 3a1ad KUHEMAaTUKU U
MEXAHUKH.

dusnyeckuit  (CWia) CMBICIBI
BOIIPOCHBIN TUIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeneJeHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpA Ha 4HCJIO, HCCIIEC0BATH
TeOMETPUUECKUI M (PU3UUYECKHI CMBICIIBI 3TUX OTIEpaILnii.
Pemare reomerpuueckue 3amaud € HMCIOJIB30BaHHEM
BEKTOPOB.

PacknagpiBaTh BEKTOp 1O [JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh  CKaJISIPHOE  NPOMU3BEINCHHE  BEKTOPOB,

BBIBOJHUTH €0 OCHOBHBIC CBOMCTBA.

Boruucasitb CYMMY, pPa3sHOCTb U CKaJIAPHOC IIPOU3BCIACHUC
BCKTOPOB B KOOpJUHATAX.

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




JdexkapToBbl

I[eKapTOBBI KOOpAUHATHI TOYCK Ha IJIOCKOCTH.

OcBauBaTh NOHATHE HpHMoerHBHOﬁ CUCTCMbI KOOPAWHAT,

KOOPAUHATHI Ha | *YpaBHeHue NpsMol.* VYTiaoBoi Ko3((ULIMEHT, TaHTeHC yTJa |/eKapTOBBIX KOOPAUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, apaJuleIbHbIE U MEPIEHANKYIISIPHBIE TIPSIMBIE. HccnenoBarb ypaBHEHHE NPSAMON M OKPYKHOCTH C OIOpPOH
(CA)) VYpaBHeHrne OKpyxXHOCTH. HaxoxaeHue KOOpJIMHAT TOYEK |Ha BOIPOCHBIH IUIAH.
NIEPECEUEHMSI OKPY’KHOCTH U IIPSIMOM. HaxoauTs eHTp U paanyc OKpYKHOCTH 110 €€ ypaBHEHHUIO.
MeTo KOOpAMHAT IPU PEIIEHUH T€OMETPUUECKHIX 3a]1a4. Pemiats 3agaum Ha HaxXoXJIEHHE TOYEK I[EpEeceUCHUs
Hcnonp30BaHne METOa KOOPAMHAT B IPAKTUYECKUX 3a/1a4ax IPSIMBIX U OKPYXKHOCTEN C IIOMOILBIO METO/1a KOOPAMHAT.
Hcnoab3oBaTh cBOMCTBa yriIoBOoro koddduinenta npsaMoit
IpU pElIEHWN 3ajad, s OINpEAEIEHUS PACIIOIOKECHUS
IPSAMOM.
IIpuMeHATH KOOPAMHATHI NIPU PELICHUH T'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajad, Uil TOCTPOCHHS MaTeMaTUYEeCKUX
MoJieNielt peanibHBIX 3a/1a4 («MEeTO KOOPAMHATY).
IMoab30BaTbess  [UIsI  TOCTPOEHUS W HCCIEIOBaHHM
U(PPOBBIMU pECYpCaMHu.
3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS T€OMETPUH
IIpaBunbHbIC IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIUYHCIEHHE HUX JJIEMEHTOB. | @OpMy/IupoBaTh OIIpe/ieTICHUE IIPaBUJIBHBIX
MHOTOYIrOJIbHUKM. |(UHcio 7u jAjnuHa OKpPYKHOCTH. JlMHA 1yrM OKPY>KHOCTHU. | MHOTOYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
JumHa Panuannas mepa yria. ITosb30BaThCA NOHATUEM JJIMHBI OKPYXKHOCTH, BBEIEHHBIM

OKPY’KHOCTH U
IUIOLAb Kpyra.
Boruucienue
miomajae

84)

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

C NOMOUIBIO IPABUIBHBIX MHOTOYTOJIbHUKOB, OIpeleJsATh
YUCIIO 7T, AJTUHY AYTU U paidaHHyIO Mepy yria o o0pasity.
IIpoBoauTh mepexoa OT paguaHHON MephI yIia K rpajyCHON
¥ Ha000pOT MO BU3YaJIbHOMU OTOpe.

OnpenejasaTh MWIOMAAL KPyra.

BoiBoANTH (pOpMY.JIbI (B IpayCHON U pajiuaHHON Mepe) ATt
JUIMH YT, IUIOAJEH CEKTOPOB M CETMEHTOB C OINOPOM Ha
BOIIPOCHBIN IIJIaH.

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

HaxoauTp niowmany B 3a7a4ax peajbHOM KU3HU.

JIBr:KeHU S

*[ToHsTHE O JBHMOXXCHHUH ITIJIOCKOCTH.

Pa3buparp  npumepbl,  WUIIOCTPUPYIOLIUE  TOHSATHS




IJIOCKOCTH [TapannenbHblii IEpeHoc, MOBOPOT U cUMMeTpusi. OCH U LIEHTPHI | ABHXKEHHS, IIEHTPOB U OCEH CUMMETPHH.
(64) CHMMETPHH. @®opMyJIHPOBATH ONPEICICHUS MAPAJUICIBHOTO TMEPEeHoca,
[Ipocreiinme nprMEHEHUs B PEIICHUH 3a/1a4 *, MOBOPOTa M OCEBOW CHUMMETPUM C BHU3YaJbHOH OMOpPOM.
HaxoauTh HEMOIBM)KHBIC TOYKHU TI0 00pPa3ILy.
HaxoauTh LEHTPbI U OCH CUMMETPHI npocTeHux Guryp mo
obpasiry.
*IIpuMeHATh TapaJIeIbHBI MEpEeHOC M CHUMMETPHUIO TIPH
pellIeHNnU TeOMEeTPUYECKUX 3a/1ad (pa30oupaTh IpUMEpHI).
Hcnoab30BaTh 1151 HOCTPOCHUS U UCCIIEIOBAaHUM IIU(PpPOBBIE
pecypchl. *
IloBTOpEHuUe, [ToBTOpEeHHE OCHOBHBIX IOHATUH M METONOB KypcoB 7—9|OmepupoBaTh NMOHATHAMH: (QUIypa, TOUKa, MpsMas, yrod,
0GoGIeHHe, KJIacCOB, 0000IICHUE U CHCTEMAaTH3aIUs] 3HAHHIA. MHOTOYTOJIBHUK, PaBHOOCIPEHHBIH W  PaBHOCTOPOHHHIMA
[Ipocreiiue reomeTpuueckue QUIYpsl HW  HUX CBOWCTBA. | TPEYTOJbHHUKH, MPSIMOYTOJbHBIH TPEYrOJbHUK, MeEAHaHa,
CUCTEMATH3ANMSL | []3vepeniie TEOMETPUYECKHUX BEJTMYHH. OUCCeKTprca ¥ BBICOTA TPEYTrOJbHUKA, MAPaLICIOrPAMM,
3HAHM TpeyroabHUKH. poMO, NPSMOYTOJBHHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,
(74) [TapannenbHbIe ¥ IEPIICHANKYIISIPHBIC TIPSMBIE. KacaTeJbHasl, paBEHCTBO M 1M0j00ue (HUTYp, TPEyroJbHHUKOB;

OkpyXHOCTb M Kpyr. ['eomeTpuueckue MOCTpOeHUs. YTJbl B

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

[IpsiMast 1 OKpYy>KHOCTb.

YUeThIpEXYTrOJIbHUKH. Bnucannsie u ONKCAHHBIC
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u Hayana Tpuronomerpuu. Perenue oomux
TPEYroJIbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJILHUKH.

[IpeobpazoBanms TJIOCKOCTH. JIBrKeHUsI. [TonoOwue.
CummMmertpus.

IImomans. Bemaucinenwe 1wromanei. Ilromagm moxoOHBIX

dburyp.
JlexapToBBI KOOPIMHATHI HA TUIOCKOCTH.
BekTopsl Ha MIIOCKOCTH.

[apajuIeIbHOCTh W NEPHNEHAUKYJSIPHOCTh MPSIMBIX, YIOJI
MEXK]y TMpPAMBIMH, CHMMETPUS OTHOCUTEJIBHO TOYKH U
NpsSMOW; JUIMHA, PACCTOSIHME, BEJIWYMHA YIJIA, IUIOLIAJb,
MIEPUMETP.

Hcnoab3oBars  ¢QopmyJibl: nOepuMerpa U IUIOLIAAU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIaAN KpyTa,
00BEMa MPSMOYTOILHOTO Mapalie/enuIea.

OnepupoBaTh NOHATHSAAMHM: TPSIMOYTOJbHasg CUCTEMA
KOOPDAMHAT, BEKTOpP; MCHOJAb30BAaTh OTU IOHATHUS A
MPEJCTABICHUS! JAHHBIX M PEIICHHS 3a/lad, B TOM YHUCIE W3
JIPYTUX Y4EOHBIX MPEAMETOB.

Pemars 3agaum Ha TIOBTOPEHHWE OCHOBHBIX ITOHSTH,
WJUTIOCTPALIMIO CBSA3EM MEXKIY Pa3jJMYHbIMU 4YacTsIMHU Kypca.
Boi0upatb MeToa 715 pelieHus 3a/1a4u.

Pemats 3aga4um u3 OBCEHEBHOMN JKU3HU.




TEMATUYECKOE IINIAHUPOBAHME YUYEBHOI'O KYPCA «BEPOSITHOCTb 1 CTATUCTUKA»
(ITI0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zpanue
pasnena (TemMbl)
(4ucs10 4acoB)

OcHOBHOe co/iep:KaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IMXCs

IIpencraBienue [IpencraBnenne ngaHHBIX B Tabmunax. [Ipaktudeckne | OcBamBathb  Ha  0a30BOM  YpOBHe  CHOCOOBI
AAHHBIX BBIUMCIICHUSI TI0 TaONWYHBIM JaHHBIM. VI3BieyeHMe W | TPEACTaBICHUS CTAaTHCTUYECKUX JAaHHBIX M YHCIOBBIX
(7 v) UHTepIpeTanus TaOMu4HbIX JaHHbIX. [IpakThueckas paboTa | MacCHBOB C TOMOIIBIO TaOMUI] M JUarpaMm C
«Tabnuupny. UCIIOJIb30BAaHUEM  AaKTyalbHBIX M  BaXHBIX JaHHBIX
I'padmyeckoe mpencraBieHHe MTaHHBIX B BHJE KPYTroBbIX, | (Aemorpaduyeckue JaHHBIE, MIPOU3BOJICTBO
CTOJOMKOBBIX  (CTONOYATHIX)  auarpamMMm. UYUTeHWe W | HMPOMBIIIJIEHHOM M CEJIbCKOXO3SIIICTBEHHON NPOAYKLUH,
nocrpoenue  nuarpamm.  Ilpumepsl  aemorpadudeckux | OOIIECTBEHHBIC U MPUPOHBIC SIBICHUS).
JUarpaMM. H3yyars Meroabl paboTel ¢ TaONMYHBIMM U
[IpakTiueckas pabora «/Iuarpammsiy. rpadUYecKUMU TPEJCTABICHUSIMU JaHHBIX C MOMOIIbIO
UQPPOBBIX PECYPCOB B XO/€ NPAKTUYECKUX padboT (c
HAIPAaBIISAIONIEH TOMOIIIBIO).
OmnucarenbHast Yucnossie Habopel. CpenHee aprudmeTndeckoe. OcBauBaTh Ha 0a30BOM YpPOBHe IOHSITHUSI: YHCIIOBOH
CTATHCTHKA Menauana grcinoBoro Habopa. Y cTOUNBOCTh MEIUAHBI. HaboOp, Mepa IEeHTPaIbHON TEHICHIMH (Mepa LeHTpa), B
8 ) [Ipaktuueckas padota «CpenHrue 3HAUCHU. TOM YHUCJIE CpeliHee apuMeTHIecKoe, MeAnaHa.

Hawubonpiiee m HamMeHbINIEE 3HAYEHUS YHCIOBOTO Habopa.
Paszmax.

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

M3yuats cBoiicTBa CpeHUX, B TOM YHCIIE C MTOMOIIBIO
U(GPOBBIX PECYpCOB, B XOJAE MPAKTUICCKUX padoT, (c
HAIpPAaBJISAIONIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM YpPOBHe MOHSATHSA: HAOOJbIIIEE




U HAMMCHBIICC 3HAUCHU A YU CIIOBOI'O MaCCHBa, padMax.
Pemathb 3agavM Ha BBI60p crnocoba onucaHus JaHHBIX B
COOTBCTCTBUU C HpHpOI[OfI JaHHBIX n OcIsIMHU
HUCcCiaeJ0BaHus C HaHpaBJ’IHIOH_ICﬁ IIOMOIIBIO.

Cayuaiinas
U3MEHYHBOCTH
()

*CrnyuaiiHass U”3MEHUMBOCTH (TIpUMeEpH). YacToTa 3HaYCHUN B
MaccuBe JaHHbIX. [ pynnupoBka. 'ucrorpaMMel.
[Ipaktuyeckas padora «CryyaifHass U3BMEHUUBOCTD ». *

*QOcBauBaTh NOHATHSA: YacTOTa 3HAYEHHH B MAacCCHBE
JIAaHHBIX, TPYIIIUPOBKA JAHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOTPAMMEI TI0 00pa3ILy

OcBanBaTh rpauUecKue NMpeICTaBICHUS Pa3HBIX BUIOB
CIy4YallHOM W3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
M(POBBIX PECYPCOB, B X0J1¢ MPAKTUIECKON pabOTHI. *

BBenenue B
Teopuio rpagos
(4 9)

*I'pad, Bepinna, pedpo. Ilpencrapnenue 3a1auu ¢ TOMOIIbIO
rpada. CreneHb (BaJIeHTHOCTH) BepwHMHBL. Ymcio pédep u
cymmapHas creneHb BepimuH. llens u nuki. Ilyte B rpade.
[Ipencrasnenne o cBs3HOCTH Tpada. O6xom rpada (itnepos
nyTh). [IpencraBnenue o0 opueHTHPOBAHHBIX rpadax. *

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

OOcyxaarb pemieHde 3aJa4M  Ha IOMCK CYMMBI
CTeneHel BepmMH Tpada, Ha TMOUCK oOxona rpada, Ha
MOWCK TMyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HaIIPaBJIAOLIEH TOMOILBO.

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

BepositHOCTB M
4acTroTa
CJIy4aiiHOT 0
coObITHS

(4 1)

*Ciy4aliHbIil ONBIT U cily4aiiHOe coObITHE. BepodTHOCTh U
gacToTa COOBITUS. Ponb ManoBepOSTHBIX W NPaKTUYECKU
JIOCTOBEPHBIX COOBITHI B MpUpojie U B obOmecTse. MoHeTa u
UrpajibHasi KOCTb B TEOPUH BEPOSATHOCTEA.

[IpakTrueckas pabora «Yacrora BeInaseHus opiaay.™*

*OcBanBaTh NMOHATHSA: CIy4YalHBIM ONBIT U ClydyaliHOE
COOBITHE, MaJlOBEPOATHOE M IMPAKTUYECKH JOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTh MAaJOBEPOSTHBIX COOBITHI B
npuposie U OOIIEeCTBE HAa BaXKHBIX NpUMepax (aBapuw,
HECYACTHBIE clIy4au, 3amuTa NEPCOHAIILHON
nHpOpPMaLUH, TIepeaada JaHHbIX).

M3yuarhs ponb KIACCMYECKHX BEPOSITHOCTHBIX MOAENEH




(MoHeTa, urpajibHas KOCThb) B TEOPUH BEPOSATHOCTEH.
Ha6iro1aTh M M3y4aTh 4YacTOTy COOBITHH B IPOCTHIX
IKCIIEPUMEHTaX, B TOM YHCIE C TOMOINBI0 HU(PPOBBIX
pPECypcoB, B X0OZI€ MPAKTUYECKON pabOTHI.*

00001eHue,
KOHTPOJIb
(59)

[IpenacraBnenne  manHbix.  OmnucaTenbHas  CTaTUCTHKA.
BeposiTHOCTB citydaitHOTO COOBITHS.

I[loBTOPSITH W3y4YeHHOE U BBICTPAMBATBL CUCTEMY
3HAHUI.
Pemath 3a1aum Ha npeCTaBICHUE U OMHCAHUE JTAHHBIX

C MOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK c
HaIIPaBJIAOLIEH TOMOILBO.
Oobcyxnarb npuMepbI CITy4alHBIX COOBITHH,

MaJOBEPOATHBIX U MPaKTUYECKU JIOCTOBEPHBIX
CIIy4aliHbIX COOBITHH, MX pOJNIM B TPUPOJE U >KU3HU
4esioBeKa

8 ki1acc (He meHnee 34 4)

Ha3zanue
pasnena (Tembl)
(umMcJ10 YacoR)

OcHoBHOE conep:kanne

XapakTepucTHKA JeATeJbHOCTH 00y4al0IuXCcst

IToBTOpPEHME
Kypca 7 kiaacca
(44)

[IpeacraBnenne  panHblx.  OmnucaTelnbHass  CTAaTUCTHKA.
Cry4aitHast ”3MeHYHBOCTh. CpeiHue YHCIOBOTO HAabopa.
CnyuaiiHple  COOBITHSL. BeposTHocTH M 4acTOTBHI.
Kiraccnueckne Mopenu TeOopuM BEPOATHOCTEH: MOHETa M
WrpanabHas KOCTb.

IoBTOPSITH H3y4YeHHOE U BBICTPAMBATB CUCTEMY
3HAHWM.

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

Pemars, 3agmaum (Mo BU3YaJbHOW omope) Ha
MPEACTABJICHUE TPYNIUPOBAHHBIX JAHHBIX W OINHUCAHUE
CIIy4ailHOM M3MEHYMBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
OIpEJIeIICHUE 9acCTOTBI CITy4aHBIX COOBITHH,
o0Cy>KIeHHE IPUMEPOB CIIy4alHbIX COOBITHUH,
MaJIOBEPOSTHBIX u MPaKTHYECKH JIOCTOBEPHBIX




CIly4yallHBIX COOBITUH, WX POJM B NPUPOAE U KU3IHH
YeIJI0OBEKA.

OnucarenbHast *Orkinonenus. Jucnepcust urciaoBoro Habopa. CtanmaptHoe | *OcBamBaTh MOHSITHS: JUCHEPCHS M CTaHAApPTHOE
CTATHCTHKA. OTKJIOHEHHE YHMCIIOBOTO Habopa. Jlnarpammsl paccenBaHusl. * OTKJIOHEHHE, HCIOJIb30BAaTh A3TH XapaKTEPUCTHKH IS
PacceuBanue OIHMCaHUS PACCEUBAHUS JaHHbIX.
AAHHBIX YuyacTBoBaTh B 00CYyKI€HMH THNOTe3bl 00 OTCYTCTBUU
(4 4) WJIM HAJIMYUU CBSI3U 110 MarpaMMaM pacCEUBaHHUS.
CrpouTh jauarpaMMbl pacCeMBaHUS IO HMEIOIINUMCS
JTaHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHaIm3a).*
MHoxkecTBa MHoxecTBO, MoaAMHOXecTBO. Omnepanun Haj MHOKecTBaMH: | OcBamBaTh MOHATHSI: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
4 4) oOBeMHEHWE,  TiepecedcHue,  JomoiHeHue.  CBOCTBAa | MOJMHOYKECTBO.
ornepauui Hajl MHOECTBaMHU: [epeMEeCTUTENIbHOE, | BBINOJHATH onepauuu HaJl MHOKECTBAMHU:
COUeTaTeIbHOE, PACTIPEACTUTENILHOE, BKIFOUEHUSI. 00bEeTMHEHNE, TIepeceueHue, TOMoTHeHNe (110 00pasiry).
I'paduueckoe nmpeacraBieHne MHOXKECTB. Hcnoab3oBath CBOWCTBA: HepEeMECTUTENILHOE,
COYETATEIbHOE, PACIPEAETUTENbHOE, BKIIOUEHUs (C
UCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).
Hcnoab3oBaTh rpaguueckoe MpeiCcTaBICHUE MHOXKECTB
IPU ONHMCAHUU PEATbHBIX IMPOLIECCOB M SBJICHUH, NpHU
peIIeHNH 3a7a4 U3 APYTUX yUYeOHBIX MPEIMETOB H KYPCOB
(c UCTIOIb30BaHUEM BU3YaJIbHOW OTOPHI).
BepositHocTh DnemMeHTapHbIe COOBITHSL. Crnyuaiinble coobiTist. | OcBamBaTh  Ha  0a30BOM  YpOBHe  NOHATHS:
cIy4aiHOro bnaronpustcTByromue JJIEMEHTapHbIe COOBITHS. | BIIEMEHTApHOE COObITHE, CllydaifHoe COOBITHE Kak
coObITHA BepositHoctt  coObITuUH. OnBITBI € PaBHOBO3MOXKHBIMHU | COBOKYNMHOCTb  OJaronpUsATCTBYIOIIMX  3JIEMEHTapHBIX
(649) 3JIeMEHTapHbIMH cOObITUAMU. CityuyaiiHbIil BEIOOD. COOBITHI, PABHOBO3MOKHBIE JIEMEHTAPHbIE COOBITHS.

[TpakTuueckas padota «ONbITEI C pPABHOBO3MOKHBIMU
AIEMEHTaPHBIMHU COOBITUSMUY).

Pemath 3aga4u Ha BBIUKCIIEHUE BEPOATHOCTEN COOBITUI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CilyyaiiHOro
ombITa (C MCIONb30BAHUEM 3PUTEIBHOW HAIJISIIHOCTH
W/WH BepOalIbHOM OTOPHI).

Pemath 3aga4u Ha BBIUKCIIEHUE BEPOATHOCTEN COOBITUI
B ONbITaX C PAaBHOBO3MOXHBIMU  DIJIEMEHTapHBIMHU




COOBITHSIMH, B TOM 4YHCJE C MOMOIIBIO KOMITbIOTEpa (C
UCIIONIb30BAaHUEM  3PUTEIbHOW  HATJSAHOCTH  W/MIIU
BepOaIbHOI OTIOPHI).

IIpoBoauTh M M3y4YaThb ONBITHI C PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMH COOBITUSAMH (C UCIIOIB30BAaHUEM MOHET,
UrpaJIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJI¢ TMpPaKTHYECKOH paboThl (C HCHOJIB30BAHUEM
BU3YaJbHOU OMOPHI).

BBenenue
Teopuro rpagos
(44)

B

*IlepeBo. CBoiicTBa  nmepeBa: CIWHCTBEHHOCTh  IyTH,
CYIIECTBOBAaHME BHCSYCH BEPUIMHBI, CBSA3b MEXIy YHCIOM
BepIIUH U yncioM péodep. [IpaBuno ymuHoxxenwus. *

*OQcBanBaTh MOHATHA: JIEPeBO Kak rpad Oe3 NuKIa,
BUCSAYAs BEpIIMHA (JTUCT), BETBb JEpeBa, MyTh B JIEPEBE,
JMaMeTp Jepesa.

H3yuars cBoiicTBa 1epeBa: CyIIECTBOBAHUE BHCSIUYCH

BCPUINHBI, CAUHCTBCHHOCTD IIyTH MCKOY ABYMs
BEpPIIMHAMHU, CBSI3b MEXKIY YHCIOM BEpIIMH M YHCIOM
peodep.

YyacTBoBaTh B O0CY:KI€HHHM pelIeHHsI 3aJayH Ha
MOWCK W TIepeyHCIeHHe MyTell B JiepeBe, OMpe/eieHne
YyuCiIa BEpIIMH Wi péOep B JepeBe, 00X0] OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHEM IpaBuIIa
YMHOXKeHHS. *

CayuaiiHbie
coObITHA
(8 1)

*[IpotuBomnonoxkHoe  coObite.  [luarpamma  Dilnepa.
OObenuHeHWE © TepeceueHue coObITui. HecoBMecTHBIC
cobbiTis. dopmyna cioxeHuss BeposiTHocTed. IlpaBuio
YMHOXKEHMSI ~ BEPOSTHOCTEM.  YCJIOBHas  BEPOSTHOCTD.
HezaBucumble  coObitus.  IlpencraBienue — ciydaiiHOTO
SKCIIEpUMEHTa B BUJIE JiepeBa. *

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

H3yuyath TeopeMbl O BEPOATHOCTH OOBEAMHEHUS NBYX
COOBITHI ((OPMYITBI CTIOKEHUST BEPOSITHOCTEN ).

YuacTBOBaTh B 00CY:KI€HUH pellleHUus] 3a1a4M, B TOM
quciie TEKCTOBBIE 3ajaul Ha OINpPEAETICHUE BEPOSITHOCTEN
OOBbEIMHEHUS M TepeceyeHus] COOBITHI C TMOMOIIBIO

YHUCIOBOM TpsAMOM, aumarpamm  Oinepa, (GoOpMyIbl
CJIOKECHHSI BEPOSITHOCTEM.
OcBauBarhb NOHATHSA: IIPaBUIIO YMHOKECHHUS




BEpPOSITHOCTEH, YCJIOBHasi BEPOATHOCTh, HE3aBUCUMBIC
COOBITHS JIEPEBO CIy4alHOTO OIBITA.

HN3yuats cBoiicTBa  (OmpejeseHusl) HE3aBUCHUMBIX
COOBITUH.

YuyacTBOBaTHL B OOCYKIE€HMH pelleHUusi 3aJayM Ha
oIpesieNIeHNe U UCIIOJIb30BaHNE HE3aBUCUMBIX COOBITHH.
YuyacTBOBaTHL B OOCYKIE€HMH pelleHUusi 3aJayM Ha
MOMCK BEpPOSITHOCTEH, B TOM UHCIE YCIOBHBIX, C
HCTIOJIb30BAHUEM JIEPEBA CIIy9allHOTO OMbITa. *

O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenue naHHbIX. OnucaTenbHas cTaTuCcTUKA. ['padbl.
BepositHOCTB CIIy4ailHOTO COOBITHSI. DNIeMEHThI
KOMOWHATOPHKH.

IloBTOpPSITH WU3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHMM.

PemaTh 3a1auM Ha TpeCTaBlICHUE U OMUCAHHE JaHHBIX
C HIOMOIIIBIO W3YYCHHBIX  XapaKTCPUCTHUK (c
MCIIOJIb30BAaHUEM BU3YAIBHOM OIOPHI).

*Y4yacTBoBaTh B O00CYXkK/IEHHUM peLIeHHs® 3aJa4M C
pUMeHeHreM rpados.

Pemiath 3agaum  Ha  HAXOXKJICHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITUSI TIO BEPOSTHOCTSAM 3JIEMEHTapPHBIX
COOBITHH, B TOM YHCJIC B OIBITaX C PAaBHOBO3MOXXHBIMU
AIIEMEHTapHBIMHU COOBITUSAMU (C BU3YyaJIbHOU OMOPOH).
*YyacTBoBaTh B 00CY:KIEHMH pelleHUus1* 3a4a4M Ha
HaX0XJICHUE BEPOSTHOCTEH OOBEIMHEHUS U TIepeceUeHUs
COOBITHH, B TOM YHCJIC HE3aBUCUMBIX, C HCIIOJIb30BAHUEM
rpaduyecKkux TPEICTaBICHUA U JepeBa CIydailHOTro
OTIBITA.

*YyacTBOBATh B O0CYKICHHHM pelleHHs™ 3aJa4ud Ha
MepEeYUCIICHNe KOMOMHAIMIA (YHCIIa TIEPECTaHOBOK, YMCIa
COYETaHMIi), Ha HAXOXKJEHUE BEPOSTHOCTEH COOBITHH C
MPUMECHCHHEM KOMOWHATOPUKH, B TOM YHCIE C
MCIIONIb30BaHueEM TpeyronbHuka [Tackans.

9 kinacc (He meHee 34 4)




Ha3zpanue
pasnena (TemMbl)
(4ucs10 4acoB)

OcHOBHOe coep:kaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IMXCs

IToBTOpEHUE
Kypca 8 kiacca
(4 9)

[lpencraBnenne  maHHbIX.  OnucareNbHasi — CTAaTUCTHKA.
Onepanuu Haa coObITHsIME. He3aBUCHMOCTEH COOBITHI.

IToBTOpsITH M3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

Pemathb 3a5a4M Ha IPEICTaBICHUE U ONIUCAHUE IAHHBIX.
Pemate 3agaum  Ha  HaxXOXACHHUE  BEPOSTHOCTEH
OOBbEIUHEHUSI M IEePEeCcedYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJNb30BaHUEM  rpaduyeckux
IIPEJICTaBICHUN U JEpEBa CIIy4aliHOTO OIIbITA.

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

DJIeMeHTBbI
KOMOMHATOPUKH
(4 9)

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

OcBauBaTh Ha  0a30BOM  YpPOBHe  TOHATHSA:
KOMOWHATOPHOE MPAaBUJIO YMHOXCHHS, YIOPSAIOYCHHAS
mapa, TpOWKa OOBEKTOB, TIEPECTAHOBKA, (haKTopHas
YHCiIa, COYETAaHWE, YHUCIO COYCTAHUH, *TPEyrobHUK
[Mackais.*

Pemars npocreiimue 3agauydM  Ha  IEPEUUCIICHHE
YHOPSAOYCHHBIX nap, TPOEK, NepeUnCIICHNE
MEPECTAHOBOK W COYETAaHUH DIIEMEHTOB PAa3JIMYHBIX
MHOKeCTB (TI0 00pa3siry).

Pemars mpocreiimiue 3aaa4M Ha MPUMEHEHUE 4YHUCIa
coueTaHuii B ayredpe (COKpameEHHOe YMHOKECHHE, OUHOM
HrproToHa) (¢ HanmpaBIIsIONIEH TOMOIIBIO).

Pemiath, mnpumeHsii KOMOWHATOPWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHUCIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJUI] B XOJA€ MPAKTUYECKOH paboThHI (C
BH3yaJIbHOW OTIOPO#).




I'eomerpuueckasi
BEpPOSITHOCThH
(44)

*['eomerprueckas BepossTHOCTh. CiryuailHbII BBIOOp TOUKH U3
(Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, U3 AyT'U OKPYKHOCTH. *

*OcBauBaTh MOHATHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O0O0CYKJIE€HUM pelIeHWsl 3aJa4yd Ha
HaXO0XICHUC BepOHTHOCTeﬁ B OIIbITax, HpeI[CTaBI/IMBIX
KaK BBIOOp TOYEK W3 MHOTOYTrOJbHHKA, Kpyra, OTpe3Ka
WIN JYTU OKPY>KHOCTH, YHCIOBOTO MPOMEXKYTKA *

HcnbpiTanus
bepnyumn
(6 9)

Hcneiranne. Ycenex u Heynada. Cepus HUCHBITaHUM 10
neporo ycnexa. HMcoeiranus bepryum.  BepositHocTH
coObITHi B cepun ucnblTaHui bepHymmu. IlpakTnueckas
pabora «Mcneitanus beprymimy.

OcBauBaTh Ha 0230BOM yPOBHE NMOHSATHSA: UCIBITAHUE,
3IIEMEHTapHOE COOBITHE B UCTIBITAHNY (YCIIeX U HEey/1aya),
cepusi UCHBITAaHWM, HACTYIUICHHME IIEPBOrO  yclexa
(neynaum), cepust McnibITaHUN bepHyIu.

Pemate  mpocrelmme 3aJaYM Ha  HAXOXKJEHUE
BEPOSTHOCTEW COOBITHI B CEpUU HCIBITAHUI 10 MIEPBOTO
ycrexa, B TOM 4Hcie ¢ IpUMEHEHHeM (hopMyJibl CyMMBbI
reOMETPUYECKOI Mporpeccuu (C Ornopoi Ha CIPaBOYHYIO
nH(popMaIuo).

Pemiare  mpocreiilime 3axayd HAa  HAXOXIACHHUE
BEPOSTHOCTEH  DJIEMEHTAapHbIX COOBITMH B  Cepuu
UCIBITAaHUN DbepHy/uM, Ha HAaX0XKIEHHE BEpPOSITHOCTH
ONPENENEHHOTO YHNCJIA YCIEXOB B CEPUM  HUCIIBITAHUN
bepuynnu (¢ BU3yaJlbHOM OMOPOi).

H3yuaTs B X01€ NpakTH4YeCKOi padoThl, B TOM YUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnblTaHuil bepHynm

Cayuaiinas
BeJIMYMHA
(6 1)

CnyuaiiHass BeIWYMHA W PACHpPElEICHHE BEPOATHOCTEH.
MareMarnyeckoe OXHJIAHHE U JUCIEpCUs  CIydalHOU
BenUYMHBL. [IpuMepel MaTeMaTH4YeCKOTO OXHMAAHUSA Kak
TEOPETUYECKOr0 CPEIHErO 3HAYCHUSI BEJIMYHHBI.

Ilonatne o 3akoHe Oonbimiux  yucen.  M3mepenue
BEPOSITHOCTEM ¢ MOMOLIBIO 4acToT. [IpuMeHeHHMe 3akoHa
OOJIBIINX YUCE.

OcBouthr Ha 0a30BOM YPOBHe NOHSATHS: ClIydalHas
BEJIMYNMHA, 3HAYCHHUE CIIy4aitHON BEJIMYNHBI,
pacrpeesieHue BEpOsTHOCTEM.

H3yyars u o00cyXknaThb IpUMEpPbl JUCKPETHBIX U
HENPEPBIBHBIX CITyYalHBIX BEIMUYUH (POCT, BEC YETIOBEKa,
YHUCIEHHOCTh HaceJIeHMUS, Jipyrue M3MEHYMBBIC
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTAaTHCTUKH),
MOJICJIBHBIX ~ CIyYalHBIX  BEJHMYMH, CBA3aHHBIX  CO
CIIy4alHBIMH OTbITaMH (OpOcaHHME MOHETBI, UTPAJTHLHOM
KOCTH, CO CITy4aifHbIM BHIOOPOM U T. II.).




OcBauBartb Ha 0a3zoBoM YpoOBHE NMOHATHUSA
MAaTEMAaTHUYCCKOEC OXHAAHUC cnyqaﬁHoﬁ BCJIIMYHUHBI KakK

TEOPETUYECKOE cpeaHee  3HAYEHHE, JUCTIepCHs
CITy4ailHON BEITMYMHBI KaK aHAJIOT JAHMCIEPCUU YHCIOBOTO
Habopa.

Pemiats 3amauMm Ha BBIYMCIEHHE MAaTEeMAaTUYECKOTO
OKMJ@HWA W  JUCIEPCUU  JHUCKPETHOM  CIIy4arlHOU
BEJIMYMHBI M0 33JJaHHOMY paclpeesieHUuI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTEpesMHU (C
HAIPAaBIISAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMAaTHYECKUM  OXHIAHUEM U
JUCIiepCcuell HEKOTOPBIX paclpeiiefieHul, B TOM 4YHCIe
pacrpeeneHus CIly4alHOM BEIMYMHBI «YUCIIO YCIEXOB»
B CEpHUH UCTIbITaHUN bepHyuin.

H3yuyath 9acTOTy COOBITUS B  TOBTOPSIOIIUXCS
CIIy4aHBIX OMbITaX KaK CIy4ailHyI0 BEJIUYUHY.
3HaKOMHUTBCS C 3aKOHOM OoibmuX uucen (B Qopme
bepnymnu): mnpu OONBIIOM 4YHUCIIE OMNBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

Pemiats 3amaum Ha U3MepeHUE BEPOSATHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABJIAIONICH TOMOIIBIO).
OO6cyxaaTh poiabp  3aKkoHa  OONBIIMX  YHCEIT B
000CHOBAaHUHT Y4aCTOTHOTO MeToJ1a U3MEpEHUS
BEPOSTHOCTEH.

OO0cyx1aTb 3aKOH OOJBIIMX YHUCEN KaK IPOSBICHUE
CTaTUCTUYECKOW YCTOWYMBOCTU B U3MEHUUBBIX SBJICHUSX,
pOJb 3aKoHa OOJNBIIMX YUCEN B NPUPOAEC U B JKU3HHU
YeloBeKa.

00001meHue,
KOHTPOJIb
(10 v)

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

CTaTUCTHKA.
OJIEMEHTHI

I[HoBTOPSITH W3yYEeHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

Pemath 3a1aun Ha Ipe/ICTaBIICHUE U ONTMCAHUE JaHHBIX.
Pematp 3agauM  Ha  HaXO0XACHUE  BEPOSTHOCTEH
COOBITHH, B TOM YHCJIC B OMBITaX C PAaBHOBO3MOXXHBIMU




3JIeMEHTapHBIMU COOBLITHSIMH, BEpPOSITHOCTEH
OoOBEUHEHUsT M TepeceYeHUs] COOBITHI, BBIYHCIATH
BEPOSITHOCTM B OMNbITaX C CEPUSIMH  CIyYalHBIX
HUCIIBITAaHHI

[Ipu pazpaboTke paboueld mporpaMMbl B TEMAaTHYECKOM IUJIAHUPOBAHHWH JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTHU
MCITOJIB30BAHUS JICKTPOHHBIX (TIU(POBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIONIMXCA Y4COHO-METOAMUYESCKIMHU MaTepraIaMH
(MynbTUMEIUHHBIE TIPOTPAMMBI, DJJIEKTPOHHBIC YUYCOHWKM ¥ 3aJadYHUKH, DJJICKTPOHHBIE OMOIMOTEKH, BHUPTyaIbHBIC
71a00paTOpUM, UTPOBBIE MPOrPAMMBI, KOJUIEKIIMK HUQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMbIMH JIJII O0OYyUEHUS U
BOCIIUTAHUSI PA3JMYHBIX TPYIIN IMOJb30BaTEICH, MPEACTABICHHBIMUA B 3JEKTPOHHOM (IIM(DPOBOM) BUJICE U PEATUIYIOMIUMU
munaktuaeckue Bo3moxHocTu KT, comepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa30BaHUM.
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