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PabGouass mporpamma (manee — Ilporpamma) mo mpeametry «MaTeMaTuka
aJpecoBaHa OOydYalIIUMCS C HapyLIEHUSIMU ciyxa (BKIOYas KOXJIEapHO
MMIUIAaHTUPOBAHHBIX), MOJYyYAIOUIMM OCHOBHOE 00Iee oOpaszoBanue. [Iporpamma
pa3zpabotraHa Ha ocHOBe denepasbHOr0 TrOCYAApPCTBEHHOTO 00pa30BaATEIBHOIO
cTaHJapTa OCHOBHOT0 o011ero oopazoBanus (I[Ipuka3z Munnpocsemienus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MuHUCTEPCTBOM tocTUIlMKU Poccuiickoi
®deneparuu 05.07.2021 r., per. Homep — 64101) (manee — DI'OC OOO0), Konneniuu
pa3BUTHs MaTeMaTH4YecKoro ooOpazoBanus B Poccuiickoit @enepanuu (yTBepKacHa
pacniopsikenueM [IpaButennctBa Poccutickoit @enepanuu ot 24 nexadpst 2013 r. No
2506-p), IlpumepHoil mnporpamMmbl BOCHUTAHHS — C YYETOM MPOBEPSEMbBIX
TpeOoBaHUl K pe3yibTaraMm ocBoeHus OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

IHosicHUuTEIbHAA 3alIUCKA

MaremaTtuka, SBISSCh OJHUM M3 CHCTEMOOOpa3yroIIUuX MPEAMETOB
MaremaTuka, SBISSCh OJHUM M3 CHUCTEMOOOPA3yIOIIMX MPEIMETOB IIKOJIBHOTO
0o0pa3oBaHUs, UTPaeT BAXKHYI POJb B JIMYHOCTHOM M KOTHUTHBHOM pPa3BUTUH
oOydaromuxcs ¢ HapyueHusiMu cinyxa. CojepaHue TaHHOTO Kypca COACHCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS, OBJIAJICHUIO PallMOHAJIBHBIMH CIIOCOOAMU U
npuéMaMi OCBOCHHS MAaTEMAaTHYECKOTO 3HAHHUS, OCO3HAHUIO 3aKOHOB, KOTOpPBIC
JIeKaT B OCHOBE HM3Yy4YaeMbIX SIBJICHHH, a TaKXe CYIIECTBYIOUIMX B3aMMOCBS3EH
MEXIY SIBICHUSMH.

3HauuTeNbHA POJIb Kypca MaTEeMaTHKU MJis OBJIAJEHUS OOYy4aroluMUCA C
HapyIICHUSIMUA CJIyXa COLMAJbHBIMU KOMIIETEHIMSAMHM, BKIIOYas CIOCOOHOCTD
pemaTh 3HauYMMbIE ISl MOBCEAHEBHOW KU3HU YEJIOBEKa NMPAKTUYECKHUE 3a]ayH,
YMEHHE HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS ISl M3YYEHHUS OKpYKaromieH
JIEHCTBUTEILHOCTH.

ConepxaHue Kypca MaTE€MAaTHKU SBISETCS BaXXHBIM M JJISl YCIIELIHOI'O
OCBOCHHS TMPOTPAMMHOIO MaTepuaia Mo APYruM y4eOHBIM JUCIMILIAHAM, JUIs
POJIOJKEHUSI 00YUEHUSI B CUCTEME HEMPEPHIBHOTO 00pa30BaHMsl, AJIs MTOATOTOBKH
NOAPACTAOUIETO MOKOJIEHUS K TPYJOBOM JESATEIBHOCTH — B CBSI3U C HEOCIIOPUMOM
pOJIbI0O  MaTEMaTHUKM B  HAYyYHO-TEXHUYECKOM MPOTpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

O0mas xapakrepucTnka yueOHOro npeamera «Maremaruka»

OCHOBHBIMH JIMHHMSIMH COJIepKaHUs y4eOHOro Kypca B 5—9 kmaccax
ABIIAIOTCS cienytonue: «Uucia u BbUHUCICHU», «Anredpa» («Anredpanueckue
BBIpQXKEHUSD», «YPaBHEHHS] W HEpPAaBEHCTBa»), «DyHKIuU», «leomerpusi»
(«'eomerpuueckue Qurypsl U WX CBOWCTBay, «lM3MepeHHe TeoMeTpHYeCKUX
BEJINYUHY), «BEpOSITHOCTh U CTATUCTUKAY.

Pa3Butre yka3zaHHBIX JIMHUM OCYIIECTBIISIETCS MapajluiesIbHO: KaXaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, HO MPU 3TOM B TECHOM B3aUMOJECHCTBUHU.
Kpome Toro, nx o0beAMHSAET JOTUUYECcKasi COCTABISAIONIAs, TPAAUIIMOHHO MPUCYILAs]
MaTeMaTUKe M MPOHU3bIBAIONIAs BCE MAaTEMAaTUUYECKUE KYPChl U COJIepKATEIbHBIC
munuu. ChopmynupoanHoe Bo ®PI'OC OOO tpeboBaHue «ymMeTh ONEPUPOBATH
MOHSATUSMU: ONpEACieHUuEe, akKcuoma, TeopeMa, J10Ka3aTeJbCTBO; YMEHHUE
pacrio3HaBaTh HCTUHHBIE W JIOKHBIE BbBICKA3bIBAHUS, MNPUBOAUTH MNPUMEPHI U
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KOHTPIPUMEPHI, CTPOUTH BBICKAa3bIBAHUS U OTPUIIAHHS BHICKA3BIBAHUIN OTHOCHTCS
KO BCEM Kypcam, a GOpMHUpPOBAHUE JIOTHUECKUX YMEHHH pacrpenesnseTcs Mo BCeM
rojiam o0ydenust Ha ypoBHe OOO.

B mporiecce ypokoB MaTeMaTHKH OOYyYalOIIUECS C HapYHICHUSIMH CIyXa
3HAKOMSATCS C pa3HOOOpPa3HBIMM MAaTEMATHYCCKUMH TOHSATHUSIMH U TEPMHUHAMHU, C
MaTeMaTH4IeCKO# (ppazeoorueii, 9To Mo3BOJSET CTUMYJIHPOBATH PEUEBOC PA3BUTHE
U TIpeojoJieBaTh ero HepocTaTku. U, Hao00poT, O6marogapsi COBEPIICHCTBOBAHUIO
CIIOBECHOW pPEUYM TPOUCXOAWT Hambojee TIyOOKOe M OCHOBATEIbHOE OCBOCHHE
MaTeMaTHYeCKOTO 3HaHWs, (PopMUpOBaHKE aOCTPAKTHOTO MBINLICHUS. B maHHOM
CBS3M CYIICCTBEHHAs POJb B OOYYCHMHM MATEMaTHKE TPUHAJJIC)KHT CJIOBY. B
COOTBETCTBHH CO ClielM(UKON 00pa3zoBaTEIbHO-KOPPEKIIMOHHON paboThl B X0
YPOKOB MaTeMaTHKHU MPETyCMaTPUBACTCS TTPEABSIBICHIE BEPOATbHBIX HHCTPYKITHH,
MIOCTAHOBKA CJIOBECHBIX 3a/lad, TMOOYXJACHHE OOYYaroIIUXCs K PacCyXICHUIM
BCIYX, KOMMEHTHPOBAHUIO BBITIOJTHSICMBIX JCHCTBUH, 00BSICHCHHIO
OCYIICCTBIEHHBIX ONEepaIuii. YUuTeb JOJDKEH CO3/1aBaTh YCIOBUS, IPH KOTOPHIX Y
oOydJaroIIMXCcs ¢ HApYIICHHBIM CIIYXOM OYJIeT BO3HUKATh MOTPEOHOCTh B PEUYCBOM
OOIIEHUY JIJIs1 TIOJIYYCHHS TOH WJIM MHOW MaTeMaTHYeCKoW MH(OpMAIUH, a Takke
TUTAHUPOBAHUS, BBITIOJTHEHUS, IPOBEPKHU MPAKTUYCCKUX neHCTBUI
MaTeMaTHYECKOTO COACPKAHMS.

KorauTuBHas cOCTaBIISIONIAs Kypca MaTEMaTHKH MTO3BOJISIET 00SCIICYNTh KaK
TpeOyeMblii CTaHAApPTOM HEOOXOIUMBIM (0a30BBIM) YpPOBEHb MaTEMaTUUYECKOM
MIOJITOTOBKH, TaK W TOBBIMICHHBI YpPOBEHb, HEOOXOMUMBIA IS yrITyOJIEHHOTO
U3y4YeHUs TIpeIMeTa.

Kypc MaremaTuku WMeeT SPKO  BBIPRKCHHYIO  BOCHHUTATEIHHYIO
HaNpaBJICHHOCTh. braromapsi pa3HooOpa3HBIM BUIAM JACSITEIBHOCTH U (hopmam
OpraHmM3anuy paboThl OOYYAIOIIMXCS HAa YpOKaX MAaTEeMAaTUKH MPOUCXOIUT
BOCIIUTAHUE  IICJICYCTPEMJIEHHOCTH,  BOJH, HACTOWYMBOCTH, OCO3HAaHHOM
NoTpeOHOCTH TOBOJUTH HAYATOE JIEJI0 JI0 KOHIIA. BBITIONHSS Te WIIM UHBIC 3a/IaHus,
oOyJaroniiecsi ¢ HapyIICHUSMH CIyXa OCO3HAIOT, YTO HEOPE)KHOE OTHOIIEHUE K
paboTe, OTCYTCTBHE COCPEJOTOUYECHHOCTH TIPH PEIICHUH MPUMEPOB, 3ajad,
OCYIICCTBICHHHN TpapuiyecKux padoT U Jp. OOYCIOBIMBACT BO3HUKHOBEHUE
ommnOok. OcCyIecTBIsAs JACSITENBHOCT, B Tpymme, B TMOATPYIIAX, I[apax,
oOydaromuecs ¢ HapylIeHHEeM ClIyXa ydarcs 0€CKOH(MIUKTHBIM CIIOCO0aM peleHus
MPOOJIEMHBIX CUTYAIUH, CIIOPHBIX BOIIPOCOB, MPUHITHIO HHOT'O MHEHUS, YBaKEHUIO
K TOYKE 3pEHUS APYTroro YeIOBeKa.

ConepxaHve ypOKOB MaTEMaTHKH TMO3BOJSIET TakXKe OO0ecrednBaTh
ACTETHYECKOE BO3/IEHCTBHE HA JIMYHOCTh, B YACTHOCTH, 3a CYET MPEAbSIBICHUS
aKKypaTHO BBITIOJTHCHHBIX JUJAKTHUECKUX TOCOOMH, aHaimm3a wu300paKeHUH,
MPEICTABICHHBIX B YUCOHHKE, BKIIOUas T€OMETPUUECKAN MaTepral.

OcBoeHre O0Oy4YalIIMMHUCA C HapyUIEHUSIMU CllyXa [POrPaMMHOTO
MaTepuayia Mo MaTeMaTHUKE OCYIIECTBISIETCS MPEUMYIECTBEHHO HAa ypPOKax MO
pykoBojcTBOM yumuTens. OHAKO JUIsi MPOYHOTO OCBOCHHS COJAEpPXKAHUS Kypca
TpeOyeTcs TMPEeAyCMOTPETh PETyJIsIpHOE BBIMOJHEHUE JOMAIIHUAX 3aJaHUH,
WCKITIOUasi JHU MPOBEACHUS KOHTPOJIBHBIX paboT. [Ipu onpeneneHuun coaepkanus
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1 00bEMa IOMAIIHETo 3aJaHusl HEOOXOAMMO Y4eCTh HEJOIMYCTUMOCTh MEPErpy3Ku
oOyyJaromuxcs y4eOHbIM MaTepUajIoM.

[IporpamMma BKJIIOYAET NPUMEPHYIO TEMATUUYECKYI0 U TEPMHUHOJIOTUYECKYIO
JEKCHUKY, KOTOpass JOJDKHAa BOWTH B CJIOBAapHBIM 3amac OOy4arolUXcs C
HapyUIEHUSIMU ClTyXa 3a CU€T LieJICHANPaBICHHOW OTpaOOTKH, MPEXJE BCETOo, 3a
CUYET BKJIIOYEHHS B CTPYKTYPY CIOBOCOUYETAHMM, MPENTIOKEHUN, TEKCTOB, B T.4. B
CBA3M C (OPMYJIUPOBKOM BBIBOJOB, BBIJBUKEHUEM THUIOTE3, O(OpPMIICHHEM
JIOTHYECKMX PACCYKICHHUI, IPUBEICHUEM JOKA3aTeIbCTB U T.I. 1

Ilpunyunor  peanuzayuu-obpaz06amenbHO-KOPPEKYUOHHOU — padbomvl  HA
ypoxax mamemamuxu.?

B cootBercTBUM C npunHyunom HayyHocmu B XoJe 00pazoBaTEIbHO-
KOPPEKIIMOHHOTO  Mpolecca MNpeAyCMaTpUBaeTCs, BO-TIEPBBIX, BBIOOD U
NpeIbsBICHNE MaTepuaisa B COOTBETCTBUM C TPEOOBAHMSIMU W JOCTHXKEHUSMHU
COBPEMEHHON HAyKH, BKJIIOUYas MaTEMATUKY, NIEIarOruKy, CypAoNeaaroruky u Jp.
Bo-BTopbIx, npuoOpeTaemMbie 00y4YarOIMMHUCS 3HAHUS JOJIKHBI OBITh CUCTEMHBIMHU.
Bocrnpusitue HOBOTO mpeacTaBisieT coO0M Mpolecc, B KOTOPOM KaKJI0€ BIIEPBbHIE
OCBaMBaeMOE€ SIBJICHUE, TOT WJIM MHOW HE3HAKOMBIM OOBEKT paccMaTpHUBAIOTCS B
CUCTEME Pa3HOOOPA3HBIX CBSI3EW C UHBIMU SIBJICHUSAMHU U O0bEKTAMH: CXOJIHBIMU U
OTIUYHBIMU. B-TpeThux, npeabsaBiasieMblil MaTepuai A0KEH ObITh IOCTOBEPHBIM,
pacnojiaraTh ~ HOJJIMHHBIM ~ HAy4yHbIM  OOBACHEHHMEM. B  KOppeKIMOHHO-
oOpa3oBaTeIbHOM IIpOllECC€ Ha YpoKax MaTeMaTUKH HE JIOMycKaercs
ByJIbrapu3alysi, Ype3MepHasi yIpOLIEHHOCTh U3JI0KEHMS 3HAHUM CO CCBUIKOM Ha
0COOEHHOCTH  OOy4alomuxcsi, OOYCJIOBIEHHbIE  HapylieHHeM ciyxa. B
COOTBETCTBUM C JIaHHBIM [PUHLUIOM [PEAYyCMaTpUBACTCS  BOIUIOLIECHUE
MaTEMaTUYECKUX MPECTABICHUN U MOHSATUN B TOYHBIX CIIOBECHBIX 0003HAYEHUSX,
onpeneneHusx. Kpome toro, BaXHbIM yCIOBHEM NPUHLHUINA HAYYHOCTH SIBIISETCS
Takas oOpraHu3anus o0pa3oBaTEIbHO-KOPPEKIIMOHHOTO IIpollecca, Korma y
00ydJaromuxcs ¢ HaApPYHMICHUSIMHU cliyxa (GOPMUPYIOTCS aOCTPaKIUK U 000O0IICHUS
KaK SMIIUPHUYECKOTO, TaK U TEOPETUYECKOTO TUIA. JTO MPEAIONAraeT MOCTUKEHNE
BHYTPEHHUX CBS3€H M 3aKOHOMEPHOCTEM MATEMATHUYECKUX SIBIICHHWM, OTHOIICHUM,
3aBucuMocTeil. HayuHocth B 0OydyeHuun MartemaTuke (anaredpe, T€OMETpHUH)
o0ecnieuynBaeTcsi TaKkKe 3a CYET MPEeNOCTaBICHUS MarTepHhalia, KacaroIerocs
HUCTOPUYECKOIO Pa3BUTHS 3TOM HAYKH U €€ COBPEMEHHBIX JOCTHKCHUM.

B coorBercTtBUM C mpunyunom passusaoweco o00OyueHus TpeOyeTcs
o0ecnieurBaTh CTAHOBJCHHE I[IO3HABATENIBHBIX M TBOPYECKHX CHOCOOHOCTEM

! Ha ypokax mpoBomuTcsi crenuajibHas paboTa Haj MOHMMAHMEM, IPUMEHEHHEM B CaMOCTOATENLHOH peuu,
BOCTIPHSITHEM (CITYXO3PUTEIHHO M /WM HAa CIyX C Y4ETOM YPOBHS CIyXOPEUEBOIO PAa3BUTHA OOYUAIOIIMXCS) H
JOCTATOYHO BHATHBIM M €CTECTBEHHBIM BOCIIPOM3BEACHNEM TEMATHICCKON W TEPMUHOIOTUIECKOM JICKCHKH, a TAKKe
JIEKCHKH 110 OPTaHW3alWN yIeOHON AEATEIFHOCTH OOYYaIOIMXCs Ha ypoke. YacTh JaHHOTO PeueBOro MaTepHaa,
YK€ 3HAKOMOr0 OOYyYarolIiMCs, MOXKET OTpadaThIBaThCsi Ha KOPPEKIIMOHHO-pa3BUBAIOMNX Kypcax «Pa3Butie
BOCTIPHSITHSL ¥ BOCIIPOM3BEACHUS YCTHOM pedm» IPU COBMECTHOM TUTAHUPOBAHUN PAOOTHI YIUTENEM-TIPEIMETHUKOM
U YIUTENeM-IePEKTONIOroM (CypAONearoroM), peaTn3yroluM ITaHHbIe Kypchl. Ha KOppeKIMOHHO-pa3BUBAOIITIX
Kypcax y oOy4Jarommxcs 3aKperUisIFOTC YMEHUS BOCTIPUATHS (CITYXO3PHUTEIEHO W/FITH Ha CIIYX ¢ YUYETOM YPOBHS UX
CIIyXOpE4eBOTr0 pPAa3BUTHA) M JOCTATOYHO BHATHOIO M ECTECTBEHHOTO BOCIIPOM3BEACHHS JaHHOTO PEUEBOrO
MaTepHraa.

2 TIpuHLMIIBL KOPPEKIIMOHHO-00Pa30BaTENLHON PaboTHl HA YPOKAaX MaTeMaTHKK onpeenensl no H.M. Hasaposoii u
I'.H. batoBy. Cm. HazapoBa H.M., BatoB I'.H. MaTtemaTrka ¢ MeTonukoii npernonaBanus. Jlekmum. Qs cryn. ned.
¢-ta. — M.: U3a1-80 MI'OITY, 1998. — C. 47 - 57.
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oOy4aromuxcs, yNpaBlI€HUE TEMIAMH U COAEPKAHUEM HUX MaTeMaTHYeCKOro
pa3BUTHS 32 CUET COOTBETCTBYIOIIMX BO3/AeHCTBUI. B pe3ynbraTe 00yueHue Oyner
«BecTH» 3a coboi passutue. Ilpu 3TOM TpeOyercs MpeabsBICHUE MaTepuana C
y4€TOM 0COOBIX O0pPa30BATENbHBIX MOTPEOHOCTEH, PEYEBBIX M IMO3HABATEIIBHBIX
BO3MOXHOCTEH, MHIUBHUIYATbHBIX OCOOEHHOCTEH 00yYaromMXCs C HApYUIEHUSIMU
cinyxa. Kpome Toro, npenycMarpuBaeTcsi BKIIOYEHUE B COJNEPKAHHUE YPOKOB KakK
PENPOAYKTUBHBIX 3aJaHUM, TaK MW CO3JaHME CUTyalluid I[I03HABaTEJIbHOIO
3aTpylHEHUs, 3aJaHuil MpoOJEeMHOro Xxapakrtepa. B uyucne TumnoB 3amaHuit
MIPe1yCMaTPUBAETCS BHICOKUI yJI€IbHBIM BEC TAKUX, KOTOPbIE TPEOYIOT aKTHBHOT'O
UCITOJIb30BAHUS CIIOBECHOM PEYH.

C yuétroMm npunyuna eocnumsigaroujeco 0byuenus IPOrpaMMHbBIA MaTepHal
JI0JIKEH OBITh OPUEHTUPOBAH Ha pa3BUTHE Y OOYHAIOMIMXCS C HAPYLICHUSIMU CIyXa
MOJIO)KUTENbHBIX MOPAJIbHBIX W HPABCTBEHHBIX KayecTB. YUeOHBIM Marepuan
HA3BaHHOI'O Kypca o0jajaeT 3HAYMTEIbHBIM BOCIHUTATENbHBIM MOTEHIIMAIOM, B
CBSI3M C YeM JIOJDKEH MCIOJIb30BaThCs JJI PACHIMPEHHs Kpyro3opa o0yJarouuxcs,
pa3BUTHS  KyJIbTYpbl YMCTBEHHOTO TpYJa, COBEPIICHCTBOBAHUS HAaBBIKOB
panMoHabHON opranuzanuu padotsl U 1p. K 3HaunMbIM (akTopam peanuzanuu
NPUHIIMIIA BOCIUTHIBAIONIETO OOYYEHUSI OTHOCSTCS TIyOOKO€ 3HaHHWE MpeIMeTa
y4uTeIeM, HHTEPECHOE U IOCTYIHOE ISl 00y4aloIIMXCsl U3JI0KEHUE MaTepuaa.

Ipunyun ceasu obyuenus c srcusHvio TpeOyeT, YTOObI MPU OCBOCHUU 3HAHUIM
oOydaromuecsi C HapylIeHUSIMU CiyXa, C OJIHOM CTOPOHBI, ONUPAJIUCh Ha
COOCTBEHHBIN >KM3HEHHBIM M TMpakTHueckuil onbIT. C Ipyroil CTOPOHBI, Ba)KHO
oOecrieuynBaTh MPUBJICYCHHE MPUOOPETEHHBIX 3HAHUNA U YMEHUN B MOBCEIHEBHOM
KU3HEHHON TNpaKkTHKe, B pa3HbIX BHAAX JesaTenbHOCTH. [IpemycmarpuBaercs
pPETyJISIpHOE O3HAKOMJIEHHE OOy4YaloluXcsi C TeM, KaK YeJOBEK HCIOJIb3YyeT
MaTEMaTUYECKUE 3HAHUS B Pa3IUYHBIX COIUAIBHO-OBITOBBIX CUTYyalusiX, Ha
IPOU3BOJACTBE U T.II.

Ilpunyun npounozo yceoenus 3HaHuti 0cOO0 3HAYUM B 00Opa30BATEIHHO-
KOPPEKIIMOHHON paboTe B CBS3M C OCOOCHHOCTHIO OOYUYAIOIIMXCS ¢ HapyIIEHUEM
ClIyXa CpaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaWBaeMbIi y4eOHBIM MaTepuas. B
JAHHOW CBSI3U JUIA aJ€KBATHOI'O OCO3HAHUS U MPOYHOIO 3alIOMUHAHUS MaTepuaia
TpebyeTcs omopa Ha BCE COXpaHHbIE AaHAJIU3aTOPhl, HCIOJIb30BaHUE
KMHECTE3UYECKUX OLIYIEHUI B BOCIPUATHH MaTEMaTHUYECKUX 00BbEKTOB. BaxxHbIM
TaK)K€ SIBJSETCS YBS3bIBAHWE BHOBb 3alIOMHHAEMOI0 C paHEe IOJYyYEHHBIMU
3HAHMSIMU, BKIIFOUEHHE HOBOI'O 3HAHHUS B Y)KE€ CIIOKUBUIYIOCS CHCTEMY; Pa3BUTHE
CIOCOOHOCTH K  ONOCPEJOBAaHHOMY  3allOMUHAHHIO,  COBEPIICHCTBOBAHME
COOTBETCTBYIOILIUX  MBICIUTENBHBIX HpUEMOB. Tpedyercs mNpesycMOTpPETh
CUCTEMATHYECKOE HCIIOIb30BaHNE YNPAKHEHWH HA MOBTOPEHUE M 3aKpEIUICHHE
IIPOWIEHHOT 0 MaTepHalia ¢ BKIIFOYEHHEM B TIOBTOPEHUE 3JIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvszosanusi Ha2AA0HOCMU TPELYCMATPUBAET MOCTEIEHHBIN
NepeX0/1 OT HAIJIAIHOCTH K CJIOBY, COYETAaHUE HAIJISAHOCTH CO CJI0BOM. Peanuzanus
JAHHOrO MpuHIUIA TpeOyeT yd€Tra TOro, 4YTO HArJSAHbIE BHUIbl MBIIUICHHS
HaxoJsATCS B TECHOM B3aMMOJEHCTBUU CO CIOBECHO-JIOTMYECKHM MBIIIJICHUEM.
JlaHHO€ B3aMMOJEHCTBHE HAUYMHAETCA C MBICIIEHHOTO (POPMUPOBAHUS HAIJISIIHBIX
00pa3oB Ha OCHOBE CJIOBECHOrO TEKCTa (HampuMep, YCIOBUA 3aaaun) B dopme
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NepeBo/ia Ha A3bIK 00Pa30B COAEPIKAHUS 3TOTO TEKCTa (3aJayl) — YCTHOrO JUOO
MUCBMEHHOT0. B JaHHOM cilyyae HarJIsiAHbIM MaTepuall IMPeaCcTaEéT B BUIE BHEITHEN
OTOPbI BHYTPEHHUX JEHCTBUI, KOTOPBIE BHIMOIHSAECT 00YUYaAIOIIUICS C HAPYIIEHHBIM
CIIyXOM TMOJ PYKOBOACTBOM mnexaarora. Ilo mepe oBiageHuss MareMaTUYECKUMH
MOHSATUSAMH, aOCTPAKTHO-JIOTMYECKUM MBIIUICHUEM TJIaBHOE COJIEp)KaHUE B
oOy4eHUH MAaTeMaTUKH COCTABJISIOT HE CaMHU MPEIMEThl, SBJICHHUS, a
CYIIECTBYIOIIME MEXKJIYy HUMU CBSI3M M OTHOUIeHUsS. OOBIYHOW HAIJISIAHOCTH
CTAHOBHUTCSI HEJOCTAaTOYHO, B CBSI3W C YE€M BCTYyHaeT B CHIY HPUHYUN
mooenuposanusi. OH HE TPOTUBONOCTABIECH MPUHUUIY HAIJISIAHOCTHU, a SBISIETCS
ero BbIcHIeW cryneHblo. bmaromaps MoaenupoBaHui0  oOyuaromuecs ¢
HapYIICHUSIMU CJIyXa B HAIJISIAHOM BHJI€ (TTOCPEICTBOM CXeM, TpaUKOB, USPTEHK )
OCBaMBAIOT METOJbI U CIOCOOBI MO3HAHUS HM3y4aeMbIX OTBJICUEHHBIX CBSI3CH U
OTHOILIEHUM MEXAYy TpeAMETaMU, SBJICHUSMH, IIOMCKA HOBBIX BHYTPEHHHUX
OTHOLICHUU W 3aBUCUMOCTEW. B CBOKO ouepenb, HEYMEPEHHOE HCIOJIb30BAHUE
CPEACTB HATJISITHOCTH MOYET OTBJIEKATh OOYUYAIOIIMXCS OT MOCTaBJICHHOW Iepen
HUMHU yueOHOM 3a/1aur. B COOTBETCTBUU C 3TUM HE MPETyCMaTPUBACTCS 3aIepiKKa
Ha HarJsIHbIX opMax AEHCTBHM, CITOCOOOB BHITIOJIHCHUS 3aJJaHUM B T€X CIy4asx,
Kor/1a y 00y4Jarmuxcs ¢ HapyImeHUs MU ciryxa chOpMUPOBAHBI MBICJIEHHBIE 00pa3bl
aTux nerictBuil. OMHAKO MPU BO3HUKHOBEHUHM TPYIHOCTEH B CBSI3U C OCBOCHHEM
MaTepuana, IMPEeACTABICHHOTO B OTBJICYEHHOW (Qopme, MpeaycMaTpuBaercs
BO3BPAILIEHUE K HATJISTHO-TPAKTUYECKON OCHOBE 3a/IaHMUSI.

Ilpunyun unousudyanvno2o nooxoda K o0OyuarOWUMcsi B YCIOBHIX
KOJUIEKTUBHOTO OOY4YeHUs] MaTeMaTHKe mpeaycMaTpuBaeT yd€T TOro, uTo
YMCTBEHHBIE, pEYEBbIC, KOMIICHCATOPHBIE BO3MOXHOCTH OOYyYalOlIUXCS C
HapyLICHUSIMU ClTyXa pas3fiuyHbl. B 3TOl CBsI3M TpeOyercss WMHANBUAYaTU3AIIMS
3aIaHUM MO KOJIMYECTBY M COAECPKAHUIO, MPEAYyCMATPUBAIOTCS PA3JIUYHBIE MEPHI
MIOMOIITY Pa3HBIM 00YYaIOIIUMCS.

Ilpunyun onopvr 6 00OyueHUU Mamemamuxe HA 300pOBble  CUIbL
ooyuarowezocsi TpeOyeT KOPPEKIIMOHHOW HAIMPaBICHHOCTH 00Pa30BaTEIbHOTO
nporiecca. Odyyaronuecs: ¢ HapyIUICHUSIMU CIIyXa OBIAJEBAIOT MaTEMaTUYECKUMHU
3HAHUSIMH TPEUMYIIECTBEHHO IOCPEIACTBOM CIIYXO3PUTEIBHOIO BOCIHPHUATHS
y4eOHOTO Marepuansa C aKTUBHBIM TIPUBJICUEHHWEM COXPAaHHBIX aHAJIM3aTOPOB,
MOAKPEIUISAsS W paciiupsisi ToJlydaeMble 3HaHUA Oyiarogaps MPaKTUYECKOU
NEeATEeNIbHOCTH,  YYBCTBEHHO,  JBUTATENIbHO,  OCS3aTE€lbHO  BOCIPUHUMAS
MaTeMaTu4eckue OOBEKThl M sIBICHHS. Pa3HOOOpasHble BHIIBI JACSITEIBHOCTH,
Harpyskasi pazjiMuHble aHAJIM3ATOPbI, Yallle UX COUYETaHUs, TTO3BOJISIOT CO3/1aBaTh B
CO3HaHMU 0oJiee SICHbIE U MPOYHbIE 00Pa3bl MOHATHS U3y4aeMOr0 MAaTEMATUYECKOTO
Marepuara.

Ipunyun oesmenbHocmuo20 no0xo0a OTpakaeT OCHOBHYIO HAIIPaBJICHHOCTh
COBPEMEHHOM CHUCTEMbl 00pa30BaHUsI 00YYaIOIIETrocs C HAPYIIEHHBIM CIYyXOM, B
KOTOPOM JIeATEeNIbHOCTh PAacCMAaTPUBAETCA Kak Mpoiecc (GOpMUPOBaHUSI 3HAHUM,
YMEHUM U HaBBIKOB UM Kak YCIOBHE, OOECreyuBaliee KOPPEKIIMOHHO-
Pa3BUBAIONIYIO0 HAMpaBIEHHOCTb 00pa3oBaTeNbHOro mnpoiecca. Ocoboe MecTo B
peanu3alu  JAHHOTO  MPUHIUMIA  OTBOJUTCS  MIPEAMETHO-IPAKTUYECKOM
NEATEeNIbHOCTH, KOTOpas paccMaTpUBAeTCs KaKk CPEACTBO  KOPPEKLUHMH U
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KOMIIEHCALIUU BCEX CTOPOH MCUXUKU O0Y4arolerocsi ¢ HapyIIEHHbIM CIIyXOM — B
COOTBETCTBUM C IICUXOJIOTUYECKOM TEOpUEH O ACATEIBHOCTHOM IETECPMUHALUMU
MICUXUKU.

Ipunyun eouncmea obyuenuss mamemamuxe ¢ paseumueM C108eCHOl pedu U
Hepeuegvlx NCUXUYECKUX npoyeccog OOYCIOBIEH CTPYKTYpOll HapylleHus,
0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTAMH OO0YYalOUIUXCsl € HapyLICHUSIMU
ciyxa. B cooTBeTCTBUU € 3TUM B X0J1€ YPOKOB TpeOyeTCs yAeIsITh BHUMaHue padboTe
HaJl MaTEMaTUYECKOM TEPMUHOJIOTHEH, paCIIUpPATH 3arac MOJEIEH U BapUAHTOB
BBICKA3bIBAHUI MAaTeMaTHUYECKOro cojepxkanus. OBIaJeHUE CIOBECHONW PEYbIO B
XO0JI€ YPOKOB MaTEMATUKH (aJreOpbl, FTEOMETPUH) SIBJISIETCS YCIOBUEM JIaIbHEHIIIETO
U3YYEHUS 3TON TUCLMIUIMHBIL, & TAKKE OCBOEHUS IIUPOKOT0 KPyra MaTeMaTH4eCKUX
U )KUTEUCKUX MOHSATUHN, UCTIOJIb3YyEMbIX B OOUXO/IE.

LlenenanpapiienHas paboTa MO Pa3BUTUIO CIOBECHOM peud (B YCTHOU U
NUCbMEHHOU (hopmax), B TOM YHCIIE CIyXO3PUTEIBHOIO BOCIPUITHSI YCTHOU peuH,
pEUeBOro ciyxa, MPOU3HOCUTENbHON CTOPOHBI peuH (IPEXk/Ie BCEro, TeMaTHueCKOn
Y TEPMUHOJIOTMYECKON JTEKCUKH YUeOHON TUCIUIITUHBI U JISKCUKH IO OpraHUu3aliu
yueOHOM IesATeILHOCTH) TIPELyCMATPHBAETCS Ha KaXKI0M ypoke®.

B nporecce ypokoB MareMaTuku TpeOyeTCsi OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peun oOecrneunBaTh pa3BUTHE Y 00YUYAIONIMXCS C HAPYIICHUAMH CIyXa
OPYrUX MCUXUYECKUX MPOLIECCOB. B yacTHOCTH, peaycMaTpuBaeTCs pyKOBOJICTBO
BHUMaHHEM O0Yy4YaloIMXCs Yepe3 MOCTAaHOBKY M aHAJIU3 YYEOHBIX 3aj1a4, a TaKKe
COCPEIOTOYEHUE W MOJJEpKAaHUE BHUMAHMS 3a CYET MPUBJICYEHUS CPEICTB
HaIJSIAHOCTH, BHJIEOMATEPUANIOB, JOCTYIHBIX II0 CTPYKTYpE M COJEPKAHUIO
CJIIOBECHBIX HWHCTpYKIuH. Pa3putrne mnamstu obecrneunBaeTcs IMOCPEICTBOM
COCTaBIICHUS CXEM, aHalM3a COJEep)KaHus TaOJUI], TEKCTOBBIX 3ajay. Pa3Burue
MBIIIJIEHUST W €ro omnepamui oOecreywBaeTcss 3a CYET  yCTAHOBJICHUS
MIOCJIEIOBATENIBHOCTH  BBIMOJHEHUSI BBIUUCIUTEIbHBIX JCHCTBUN, MPUYMHHO-
CIICICTBEHHBIX CBsI3el M Jp. B oOpazoBaTebHO-KOPPEKIIMOHHONW paboTe clemyeT
CeNIaTh aKIEHT Ha Pa3BUTUHU y O0YUYAIOIIMXCS CIIOBECHO-JIOTMUYECKOTO MBIIIJICHUS,
0e3 yero HeBO3MOKHO TOJIHOIIEHHO PACCYKIATh, JEaTh BBIBOJbI, OCYIIECTBIATH
BBIJIBKEHHE W TMPOBEPKY THUNOTE3. B IaHHOW CBSA3M NPOrpaMMHBIA MaTepuall
JOJDKEH W3JIaraTbCs Y4YMTENIEM SICHO, ITOCJIENOBATENIBHO, C BKIIOUEHUEM CHCTEMBI
apryMeHTOB U ITOJIHBIM OXBaTOM T€MbI. BakHast poiib B pa3BUTUU y O0yHArOIIMXCS
C HapyLWEHHUsAMH CIIyXa CJIIOBECHO-JIOTMYECKOIO0 MBIIIJICHUS IPUHAIIIEKUT
OOCYXKIEHHIO M BBIBEJCHHUIO (OPMYJ, MOJEIMPOBAHUIO MPAKTUYECKUX 3a/ay C
MOMOIIbIO (POPMYJI, BHITTOJIHEHUIO BEIYUCICHUH 110 popMyiam | JIp.

B cootBercTBUM ¢ npuHyunom ummeHcuurayuu peuesoco 0OWEeHUs
(KOMMYHUKATUBHOCTH) TpeOyeTcs CO3JaHHME Ha ypOKaX MaTEeMaTUKU CUTyaluu
peueBoro oOmienus. st storo, kak u Ha stane HOQO, BaXHO NpPaKTUKOBATH
pasznuuHble (GOpMBI pabOTHI: TApaMH, MAJIBIMHU TpynmnaMu U aAp. JlanHbie (OpMBI

3 Pa6oTa 110 pa3BUTHIO BOCTIPHAITHS M BOCIIPOM3BE/ICHHS YCTHOM PEYM HE JOJDKHA HAPYLIATh €CTECTBEHHOTO XO/Ia
YpOKa, MPOBOAWTCS Ha dTalax 3aKpeIUIeHHs] M TOBTOPEHMS ydeOHOro marepuaia; B XOJe ypoka oOecrieunBaercs
KOHTPOJIb 32 MPOU3HOIIEHHEM O0Yy4JalomuXcs, OOYXK/IeHHe K BHATHOW M €CTECTBEHHOH peud C MCIOIb30BaHHUEM
TIPUHSATBHIX METOJMIECKHX IPHEMOB paboThI, Ha KaXKI0M ypOKe IpeycMaTpruBaeTcs (poHeTndeckas 3apsiaKa, KoTopas
MIpoBOAATCS He Oornee 3 -5 MUHYT.
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paboThI, HapsAy C WHBIMH, IO3BOJISIIOT OCYIIECTBIATh KOMMYHHKAaTHBHOCTD
y4e0HOTO MaTeMaTHYSCKOTO MaTepHalia U CaMOi OpraHHM3aIuu paboThl HA YPOKE,
AKTUBH3UPOBATH «MATEMATHICCKUIY» CIIOBAPh, «MATEMATHUIECKYIO» (Ppa3eoIoTHIo,
COBEPINIEHCTBOBATh y OOYYarOMIMXCS YMEHHUS  JIOKa3bIBaTh, PacCyXIaTh,
GopMyIHpOBaTE  BBIBOJBI, M3BIEKaTh W  aHAJIM3UPOBATH  HH(POPMAIIUIO
MaTEeMaTHYECKOTO COJIePKAHMS.

B nporecce 00pa3zoBaTenbHO-KOPPEKIIMOHHONW pabOThl  MOTYT  OBITh
WCITOJIb30BaHbI IMU(POBBIE TEXHOJOTHU, K KOTOPHIM OTHOCIT HH(GOPMAIMOHHO-
oOpa3oBaTeIbHbIE Cpebl, AIICKTPOHHBIN o0Opa3oBaTeTbHBIN pecypc,
JTUCTAHITMOHHBIE O00pa30BaTCIbHBIC TEXHOJOTHHU, DJJCKTPOHHOE OOydYeHHE C
TIOMOIIBI0 MHTEPHETA U MYJIbTUMETHA.

[TpeumymiecTBamMu WCIIOJIB30BaHUS UQPOBBIX  TEXHOJIOTUH B
o0pa3oBaTeIbHO-PEAOMIIMTAIIMIOHHOM  TIPOIECCe  SBJSIOTCS  JIOCTYITHOCTD,
BApUATHBHOCTh, HATJISAJHOCTh OOY4YeHHWs, OOpaTHas CBs3b  YUHUTEIS C
0Oy4JaroIIMMHCS, MTOCTPOCHUE WHAMBUAYAIBHON TPACKTOPHHM M3y4YEHUS y4eOHOTO
MaTepuaiia, oOydeHHe ¢ NMPUMCHCHHEM HWHTEIUICKTYAIbHBIX CHCTEM IOJICPIKKH
(7 amanTaruu yaeOHOTo MaTepuaia K 0COObIM 00pa3oBaTeIbHBIM MOTPEOHOCTAM
oOyuaromuxcs). Opranuzanus oOydeHUs Ha OCHOBE ITU(MPOBBIX TEXHOJOTHI
MO3BOJIICT AKTHBU3MPOBATH KOMIICHCATOPHBIE MEXaHM3MbI  00YyYaroluxcs,
OCYIICCTBIISITh ~ 00pa30BaTEIbHO-PCAOMIIUTAIIMOHHBIM ~ TIPOIIECC HA  OCHOBE
MOJIMCEHCOPHOTO MOAX0/1a K MPEO0JICHNIO BTOPUYHBIX HAPYIIIEHUH B Pa3BUTHH.

[HudpoBbie TEXHOIOTUH MOTYT MCIOJIB30BATHCS B PA3TUYHBIX BapUaLUIX: B
BUJIE MYJIbTUMEININHBIX MPE3CHTAIH, KaK YYeOHHUK U paboyasi TeTpajib, B KAUeCTBE
CJIOBapsi WM CIIPAaBOYHHMKA C YYEOHBIMU BHUACOPHUIbMAMH, KaK TPEHAXKEP IS
3aKperIeHrs HOBbIX 3HAHUH WA B BUJI€ MPAKTUYECKOTO MOCOOHUS .

NudopmanmornHo-o6pa3zoBaTenbHas cpeia 00pa3oBaTeIbHOTO YUPESKICHUS,
OpraHM30BaHHasg C  HCIOJb30BaHWEM  IM(PPOBBIX  TEXHOJOTUH, JOJDKHA
o0ecreynBaTh:

— MH(QOPMAITMOHHO-METOANYECKYIO MOACPKKY 00pa30BaTEIHLHOTO MIpoIiecca
¢ y4€TOoM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH 00YUAIONTUXCS C HAPYIICHHUEM
CIIyXa;

— IUTAaHWpPOBaHWE O0O0pa30BAaTENBHOTO Tpollecca H  €ro  PEeCypCHOTO
oOecrieueHusi B COOTBETCTBUH C (e/IepaIbHBIMU TPEOOBAaHUSIMUA OCHOBHOT'O OOIIIETO
o0Opa3zoBaHus;

— MOHUTOPUHT # (UKCAIMI0 XOAa U Pe3yJabTaTOB 00pPa30oBATEIHHOTO
mporecca JUIsl  OTCIACKHBAHUS JUHAMUKH YCBOEHHUS y4eOHOTO MaTepuana
0Oy4JaroIMMUCS C HApYIICHUEM CITyXa;

— y4€T CaHUTAPHO-IIHUJIEMHOJIOTHYECKUX TpeOOBaHWN Tmpu OOyYCHHH
IITKOJIBHUKOB C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBBbsI (C HapyIICHUSIMHU
ciyxa);

— COBPEMEHHBIE MPOIIEAYPHI CO3AaHus, TTOMCKa, cOOpa, aHaiau3a, 00padOTKH,
XpaHEHUS U MPEACTABICHHS HHPOPMAIINH;

— JUCTAaHIIMOHHOE B3aMMOJICHCTBHE BCEX YYACTHHKOB OOpPa30BATEIIBHOTO
nporecca (0OydyarIIMXCsl C HapyLIEHHEeM CliyXa, HMX pojauTeied (3aKOHHBIX
MpeACTaBUTENCH), MeJarornueckux paOOTHUKOB, OPraHOB yIpaBieHUs B cdepe
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oOpa3oBaHus, OOIIECTBEHHOCTH), B TOM YMCJIE IPHU peaau3alydyd JUCTaHIUOHHOTO
oOpa3zoBaHus.

B pesynbrare MCHonab30BaHMs LU(PPOBBIX TEXHOJOTMH B 00pa30BaTEILHOM
npouecce y o0ydaroluxcsi ¢ HapylUleHHEM ciiyxa (OpMHUPYIOTCS 4YETbIpe BHA
M (POBOIl KOMIETEHTHOCTHU

*UH(pOpPMALIMOHHAS U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh C
pa3HbIMU U(GPOBBIMU pECypcaMu),

*KOMMYHUKATUBHasi  (CIIOCOOHOCTh  B3aMMOJICHCTBOBATh  MOCPEICTBOM
6s10roB, GOPYMOB, YATOB U JP.),

*TeXHUYECKas (CIOCOOHOCTh MCHOJB30BATh TEXHUUECKUE W MPOTPAMMHBIE
Cpe/CTBa),

*noTpeduTenbekas (CoCOOHOCTh PEIaTh C MOMOILBIO LIU(PPOBBIX YCTPOUCTB
U MHTEpHETa pa3In4Hble 00pa30BaTeIbHbIC 3a7a4H).

Hean usyyeHus y4eOHOro npeamera «Maremaruka»

Llenv yuebHou Oucyuniumvl 3aKIOYAaCTCS B 00ECIICYCHUH OBJIAJCHUS
oOydYalomMUMHUCS C HapyUIEHUSIMA ClIyXa HEOOXOJUMBIM  (OmpeaensieMbIM
CTaH/JapTOM) YPOBHEM MaTEMaTHYECKON MOJITOTOBKM B €IUHCTBE C Pa3BUTHEM
MBIIIJICHUS] U COLIMAJIBHBIX KOMITETEHIINH, BKITIOYAs:

— (opmupoBaHHe UEHTPAJBbHBIX MAaTEMAaTUYECKUX TMOHATUNH (4YHUCTO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa, MepeMeHHas, BEPOSTHOCTb, (QYHKIHS),
00ecreynBaoluX TMPEEMCTBEHHOCTh M TMEPCIEeKTUBHOCTh MAaTeMaTUYECKOTO
o0pa3zoBaHUs 00YYAIOIINXCS;

— MOJBeJIeHNnEe O0yUYaIOIIMXCsl HA JTIOCTYITHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTUKH U OKPYXKAIOIEro MHUpa, MOHUMAaHUE MAaTEMaTUKH Kak
Y4acTH 00IIeH KyJIbTyphbl 4eJIOBEUECTBA;

— pa3BUTHE UHTEIJUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yJaronmxcs,
MO3HABATEIBbHON aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUW, KPUTUYHOCTH
MBIIIJICHUS, UHTEpECca K U3yUYEHUIO MAaTeMaTUKU;

— ¢opmupoBanue HYHKIIUMOHATHHOW MaTEeMaTUYECKON TPAMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSBICHHUS ~ MaTeMAaTHMYeCKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CUTYalUUSX U MPU U3YYEHUU OPYTUX
yu4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
dbopMynHpoBaTH X Ha A3BIKE MATEMATUKU M CO3/]aBaTh MAaTEMATHUYECKUE MOJIEIH,
MPUMEHSTh OCBOCHHBIM MaTeMaTUYECKUM amnmapar g pEeUIeHUus MPaKTHUKO-
OpPUEHTHPOBAHHBIX 3a/la4y, MHTEPHPETHUPOBATH U OIECHUBATH IOJIYyYECHHbBIC
pE3YJIbTATHI.

Mecto npeamera «MareMaTuKa» B y4eOHOM ILIaHe

VYueOnpiii mpenmer «MareMaThka» BXOJUT B TMPEAMETHYIO 001acTh
«Martematnka 1 HTHPOPMATHKAY, SBIISSICH 00S3aTEIIBHBIM.

VYueOnbii mpeaMer «MaTeMaTrkay SBISECTCS OOIMMM I 0OyJaromIuxcs ¢
HOPMaTUBHBIM PAa3BUTHUEM U C HAPYILICHUSIMU CITyXa.

Copnepxxanne yweOHoro mnpeaMera «MareMarukay, TMPEICTaBICHHOE B
[IpumepHoit paboueit nporpamme, cootBerctByer DI'OC OOO, IlpumepHoit
aJanTUPOBAHHOM OCHOBHOW 0Opa30BaTEbHON MpOrpaMMe OCHOBHOIO OOILETro
oOpasoBaHnus (Bapuant 2.2.2).
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B 5-10 kmaccax y4eOHblii mpeaMer «MaremaTukay HU3y4yaeTcsli B paMKax
CIEAYIOMMNX YUYEOHBIX KYPCOB:

B 5—6 Kinaccax — «MaremaTtuka», 4

B 7-10 kmaccax — «AnreOpa» (BKJItO4asi 3JE€MEHTHl CTAaTUCTUKU U TEOPUU
BeposTHOCTEN), ° «['eomeTpusi», © «BepoITHOCT U CTATHCTHKAY. |

Conep:kanmne y4eOHOr0 nmpeamera

Conmepxxanne yueOHOro mpeamera «MaTemaTHkay, TMPEACTABICHHOE B
[Ipumepnoii paboueit nporpamme, coorBeTcTByer PI'OC OO0, IIpumepHoi
aJanTUPOBAaHHOM OCHOBHOW 0Opa3oBaTEbHOM MpPOrpaMMe OCHOBHOIO OOIIEro
obpaszoBanus (Bapuant 2.2.2).

Conep:xkanne yueOHOro npeamera «MaremaTuka
5 KJIACC
(1-ii rox o0y4enus na yposue 000)?®

HatypanbsHbie uncia. JlelicTBHs ¢ HATYPaJTbHBIMU YHCIIAMHA

Harnsignast reomerpusi. JInHUY Ha TUTIOCKOCTH

OOBIKHOBEHHBIE TPOOH

Harnsaas reomeTpus. MHOTOYTOJIBHUKA

JlecsaTHaHbBIE APOOH

Harnsigaast reomerpusi. Tena u Gurypsl B mpocTpaHCTBE

O060011IeHue 1 cucTeMaTH3alus U3y4eHHOT0 MaTepuaa

Ilpumepnuie 6uovl desmenvHocmu 0Oy4aAOUWUXCA .

— o0CyKJIeHHE paccMaTpUBAEMbIX TOHATHH, (GOpMyIHpPOBAHUE TTPABUII,

— BBIJIeTIEHUE (B COOTBETCTBUU CO CIIOBECHON MHCTPYKIIMEH) U CIOBECHOE
o003HaUYeHUE N300paKEHHBIX O0BEKTOB;

— BBITIOJIHEHHE Tpaduueckux padoT (1o CJI0BECHON MHCTPYKIIMU, 00pas3Ily, Mo
aHAJIOTUH H JIp.);

— BBHITIOJIHCHUE BBIYUCIICHU B YCTHOM U MUCHbMEHHOH (hopMax;

— COCTaBJICHHUE IIJIaHA U 00CYXKJICHHE crioco0a peleHus 3aa4u;

— 00CyXJIeHHE 1 BBIBO (hopMYJT (POPMYJIBI ITYTH U AP.), 3HAUSHUH BXOISIIIINX
B He¢ OyKB; HAXOXJICHHE 110 PopMyJie YKa3aHHBIX JTaHHBIX;

— MOCTPOCHHE JIOTHUYECKUX LENOYEeK MPU JOKA3aTeIbCTBE U AUAJIOTE U JIp.

IIpumepHasi TeMaTH4YeCKAS U TEPMHHOJIOTHYECKASI JIEKCHKA

IIpumepnvle crnosa u crogocouemarnus

Jlenenue, n0Ka3aTeNbCTBO, SUHUIIBI H3MEPEHUS, 3a/1a4a, U3MEPEHUE JITTMHBI
CTOPOHBI, KOOPJAWHATHBIA JTy4, KOOPAMHATHI, JIy4, MHOTOYTOJIBHUK, HaTypajIbHOE
YHCII0, HEPaBEHCTBO, OTPE30K (IJIMHA OTpe3Ka, KOHLBI OTpe3Ka), IJIOCKOCTb,

4Ha M3ydeHHe MaTeMaTHKH B 5, 6 Kilaccax BeIAeNsieTcs 1Mo 5 gaco B Henmenmto (170 wacoB B roxm).

5Ha n3ydeHne anreOpsl B 7 Kiiacce Beigensercs 3 daca B Heaenro (170 wacos B rox), B 8§ m 9 kiaccax mo 2 Jaca B
Henento (68 gacos B ron), B 10 kiacce — 4 yaca B Henemro (136 yacos B rox).

® Ha n3yuenue reomerpun B 7, 8, 9 Ki1accax BBUIEIAETCS 0 2 4acoB B HeAEo (68 yacos B rox), B 10 knacce — 1 wac
B Hezento (34 vaca B rof).

" Ha usyuenne xypca «BeposTHOCTb U cTatucThKa» B 7 - 10 Kiaccax Bbiensercs no 1 4acy B Henemo (34 yaca B
rox).

8 CoxpansieTcss cojepkanue M 00bEM MaTepuana, HpeacTapieHHoro B npumeproir OOIl — mis mepBoro rona
o0yuenus Ha yposHe OOO.
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npsiMasi, paBHbIE OTPE3KH, PACCTOSHUE MEXKIYy TOYKaMH, TOYKA, TPEYrOJIbHHK,
IKasia.

BykBeHHast 3amuch BBIPAKEHMsS, BBIUUTAEMOE, BBIUUTAHHUE, HAXOXKICHUE
3HAUEHUs, MEPUMETP, IUIOWAb, Pa3HOCTb, CBOMCTBA CJOKEHUS M BBIYMTAHMS,
cllaraeMsble, CII0KEHHE, YACIOBOE BHIPAKEHHE, YUCIOBOE PABEHCTBO.

KBaapar, ky0, MHOXKHUTEIb, HAX0XKACHUE 3HAUEHUS IEPEMEHHON, OCHOBAaHHUE,
OCTaTOK, MPOU3BEICHHUE, CMBICI BBIPAXKEHUS, PACIPEACIUTEILHOE CBONCTBO
YMHO>KEHUSI, COYETATEIbHOE CBOMCTBO YMHOXEHUS, CIIOCO0 HAXOXKIEHUS JIeTICHUs,
Croco0 HAaxOXKIEHUS YMHOKEHHsI, CTElEHb, YMHOXXEHHE, YaCTHOE, YIPOIICHHE
BBIPKCHUS, YTCHUE BBIPAKEHU.

Ap, BEpIIMHBI, BpEMs, BEIYUCIICHUS, TE€KTap, TPaHU, ACIUMETP, KBaJIpaTHbII
METp, KUJIOMETp, KyOUUYecKHil caHTUMEeTp, 00bEM KyOa, 00bEM HUXKHEH TrpaHw,
napajulesienune]l, NepuMeTp KBajpara, NEPUMETpP NPSAMOYTOJIbHUKA, IUIONIA/Ib
(xBagpaTa, HIXKHEW T'paHH, MOBEPXHOCTU Ky0a, MOBEPXHOCTH MNapasulelenuIena,
IPSIMOYTOJIbHUKA), POCTOM croco0 BBIUHCIICHUS, IPSMOYTOTBHBIN
napajulesienune]l, paBHble (Uryphl, paccrosiHue, pédbpa, Qopmyna, Qopmyna
iomaau, GopmMyna myTu.

Brigenenne yactu, BelUMTaHUE ApOOEH, AeieHne Ha YacTH, JUaMeTp, Jpoou
C OJIMHAKOBBIM 3HaMEHAaTeleM, JApoOb (MpaBWiibHbIE / HENMpaBUIbHBIE IPOOH),
3anmuch apo0el, 3HaMeHaTelb, HAXOXKJIEHUWE 3HAaYeHUsi OYKBEHHOTO BBIpAKEHUS,
OOBIKHOBEHHBIE ApOOM, pacrojokeHue apolei, clokeHue apoleil, cpaBHEHHE
Ipo0Oei, IIeHTp Kpyra, YUCIUTEhb, YTEeHHUE IPOOEH.

Hecstuunble OpoOH, AelieHHue JECATUYHONW IpoOM Ha HATypaslbHOE YHCIIO,
3aMucCh JACCATUYHBIX TpoOei, 3auch OOBIKHOBEHHOUW ApOOM B BUJIE NECSITHYHOM,
3aMuch MPOU3BEJCHUS B BHJIE CYMMbI, HAX0XKJICHHE APOOU OT YUCIIA, HAXOKIACHHUE
3HaueHUs OYKBEHHOTO BBIPAKEHMS, OKPYIJICHHE YHCEJ, MEePEMECTUTEIbHBI U
COYCTATENIbHBIA 3aKOH CJIOKCHHS IECATHYHBIX Jpo0Oei, NepeMeCTUTEIbHBIA H
COUETATENBHBIA 3aKOHBI YMHOXEHUS, MPUOIMKEHHBIC 3HAUCHHS YHCEIN, CpeIaHee
apu(pMETHIECKOe, YMHOXEHUE JECATUYHOM ApoOM Ha HaTypajJbHOE YHCIIO,
ypaBHHBAHUE YHCIIA 3HAKOB, YTCHHUE JIECATUYHBIX APOOEH.

N3mepenue yrioB, MUKPOKAIbKYJISTOP, HAXOXKJIECHHE YAacTH OT YHCIAa,
HAXO0XKJEHUE YUCIIA MO0 €ro YacTH, MOKa3aHMsl, TOCTPOEHUE YIJIOB, TPAHCIOPTHUD,
yroJa (IpsiMo#, TYyIOW, OCTPBIM, pa3BEPHYTHIN), YUEPTEKHBIN TPEYTOJIbHUK.

IIpumepnvie gpasv

S 6yny mepeducnsaTh nepBbie 17 dncen HaTypaabHOTO pAJa.

A wMory (rotoB) NpPUBECTH NPUMEPHI JABY3HAYHBIX (TPEX3HAYHBIX,
IECTU3HAYHBIX ) YUCEI.

Ham mnpencrout (HyXHO, CilemyeT, HEOOXOAMMO) BHIOpaTh EIUHUYHBIN
OTPE30K U OTMETUTH HA KOOPAUHATHOM JIy4€ TOUYKH, KOOPAUHATHI KOTOPHIX ...

Otpesok AC pazOuBaeT mpsIMOYTOJIbHUK Ha JIBa paBHBIX TpeyroiabHuka: ABC
u ADC.

[lnomanps KaxXxa0ro TPEyrojbHUKAa paBHA TOJIOBUHE IUIOHIAU BCETO
MPSIMOYT OJIbHUKA.

KBagpaT — 370 npsIMOYTOJIBHUK C PABHBIMU CTOPOHAMM.
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S mory (xouy, rOoTOB) MPUBECTU MPUMEPHI MPEAMETOB, KOTOPbIE HMMEIOT
(opMy IpSMOYTOJIBHOrO NapajuiesienuIea.

S Mory OTBETUTh Ha BOIPOC O TOM, CKOJBKO pEOEp M BEpIIMH Yy
MPSIMOYTOJIBHOTO Mapaieienuneaa.

[IpaBunbHas apoOb MeHblle enuHUlbl. HenpaBunbHas ApoOb Oosblile WIN
paBHa eAMHHUIIE.

S mory (roToB) MPUBECTH MPUMEP YUCIOBOT'O BHIPAKEHUS U OOBSICHUTH, KaK
HaWTH 3HaYEHUE YUCITIOBOTO BBIPAKEHUS.

51 xouy npuBeCTH NpUMep OYKBEHHOTO BBIPAKEHHUS.

MBI y3HAIIM O TOM, YTO MIPOU3BEACHUEM JECATUYHON TPOOU U HATYPaJTbHOTO
YKclia Ha3bIBAIOT CYMMY CJIAra€MbIX, KaXKJI0€ M3 KOTOPBIX PaBHO 3TOW npolu, a
KOJIMYECTBO CJIAraeMbIX PaBHO ATOMY HaTypajJbHOMY YHUCIY.

C 1DoMOUIpl0  MHUKPOKAJIBKYJSTOpPA  MOMHO  BBIIIOJNHSTH  pa3Hble
apu(pMeTHUYeCKue ACUCTBUS: CI0KEHNE, BBIUYMTAHUE, YMHOKEHUE, JIETICHHE.

IIpumepnvie 6160001

Jiist cu€ra mpeIMeTOB MPUMEHSIOT HaTypaibHble uncia. JIroboe HaTypaibHOe
YHCJIO MOXKHO 3aMucaTh ¢ NoMouIbio necatu mudp: ot 0 1o 9. Takas 3anuck yncen
Ha3bIBaeTcsl necaTuyHoi. [locienoBaTenbHOCTh BCEX HATYpalbHBIX YHCEN — 3TO
HaTypanbHbId psg. CaMoe MaleHbKOE HATypallbHOE YHCIO — eAuHMIa. B
HATypaJIbHOM Psy Kaxaoe cleayroliee 4uciio Ha 1 Oonbine mpenbiaymiero. B
HaTypaJIbHOM psiy He ObIBaeT HaubOOJbIIEero yucia, oH OeckoHeueH. Lludpa 0
03Ha4yaeT OTCYTCTBHE E€IWHHUIl JAHHOTO pa3psna B JECATUYHOM 3alKMCH YuUCa.
Hudpa 0 cnykuT 1 a1 0003HAYEHUS YHUCTIA «HYJIbY. ITO 3HAYUT — «HU OJTHOTOM.
Hynb x HaTypanbHBIM 4KCIIaM HE OTHOCSIT.

Ecniu npubaButh K HATypalbHOMY YHCIY €IWHUILY, YTO TMOJXYYUTCS
CJEeAYIOIEe 32 HUM 4uciio. Yucia, KOTOpbIe CKIAAbIBAIOT, HA3bIBAIOT CIAra€MbIMH.
Yucno, noiayyarolieecs Mpu CI0KEHUHN 3THUX YUCET, — 3TO CyMMa.

Bripaxkenne, comepxaiiee OyKBbI, Ha3bIBAaCTCS OYKBEHHBIM BBIPAKEHUEM.
BykBBI TYT MOTYT 0003HauaTh pa3Hble (Pl Uncia, KOTOPHIMH 3aMEHSIIOT OYKBY,
HA3bIBAIOT 3HAUCHUSIMHU 3TON OYKBBI.

MBI 3Haem pas3HblE CBOWCTBA CIIOKEHUSA. BO-NEpBbIX, IPU MEPECTAHOBKE
CJIaraéMbIX CyMMa 4YHCEJI HE H3MEHSETCA. DTO CBOMCTBO CIOKEHHMSI Ha3bIBAIOT
NePEeMECTUTENbHBIM. BO-BTOpPBIX, YTOOBI MPUOABUTH K YHUCIY CYMMY JBYX YHCEl,
MO>XHO CHayaja NpuOaBUTh nepBoe ciaraemoe. [1oToM k nosrydeHHON cyMMe HaJlo
npuOaBUTh BTOPOE  cCjlaraeMoe. JTO  CBOMCTBO  CIIOKEHHMS  Ha3bIBaeTCs
coueTaTesbHBIM. B-TpeTbrx, OT mpuOaBIEHUS HYJIS YUCIIO HE U3MEHSIETCS. 3HAYuT,
€cJIi MPUOABUTH K HYJIO KaKOe-HUOYAb YUCIIO, TO MOJYYUTCS IPHUOaBIEHHOE YNCIIO.

IIpousBeneHue AByX YnCEN HE U3MEHSETCS MPU NEPECTAHOBKE MHOKHUTEIIEH.
OTO CBOMCTBO YMHOXXEHHMSI Ha3bIBAIOT IEPEMECTUTENbHBIM. UTOOBI YMHOXHTH
YKCJIO HA MPOU3BEACHUE ABYX YHMCEJ, MOXHO CHAayaja yMHOXHUTh €ro Ha NEPBBIA
MHOXHTENb. 1loTOM mMoOdyYeHHOEe NpPOU3BEAECHUE HAN0 YMHOXHTh Ha BTOPOM
MHO>KHTEIb. DTO CBOMCTBO YMHOKEHHS Ha3bIBAIOT COYETATEIbHBIM.

JleneHue — 31O AEUCTBUE, C TIOMOIIBK KOTOPOTO MO MPOU3BEICHUIO U OTHOMY
W3 MHOXHUTEIICH HAXOIAT APYrol MHOXKHTENb. UHCIO, KOTOPOE IENAT, — 3TO
nenumoe. Yucsao, Ha KOTOpoe JENAT, — 3TO JAeNuTeNb. Pe3ynabTaT JeiaeHus — 3TO
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yacTHOe. YacTHOE MOKAa3bIBAET, BO CKOJBKO pa3 JACIUMOE OOJbIIe, YeM JIeTUTENb.
Hu ogHO uncno Henb3s ACNUTh HA HYJIb.

C nomomplo po0Oeld MOXKHO 3alucaTh pPe3yibTaT JEJICHUS ABYX JIOOBIX
HaTypaJIbHBIX uncell. Eciu neneHre BBIMONHIETCS Halelo, TO YACTHOE SIBIISETCS
HaTypaJIbHBIM unclioM. Eciiu Haleno pa3aenuTs Helb3sl, TO YaCTHOE — ATO IPOOHOE
YUCIIO.

CwmermanHas 3amuch 4Yucjia — 3TO Takas 3aluch, KOTOpask COJAECPKUT LY U
IpoOHYyI0 YacTh. J[Jig KpaTKOCTH BMECTO «YHUCJIO B CMEIIAHHOW 3alUCH» TOBOPST
TaK: «CMEIIaHHOe 4uciao». CMelIaHHOEe YHCIO MOXKHO TNPEACTaBUTh B BHJIC
HETPaBUWIBHON JIPOOH.

UToObI MpeIcTaBUTh CMENIAHHOE YKCIIO B BUJE HEMPABUILHON ApoOH, HAZIO0
BBITIOJIHUTH CJICAYIOIINE JIEUCTBUSA. BO-MEPBBIX, YMHOXHUThH €0 IEIyI 4acTh Ha
3HaMEeHaTeNb ApPoOHON YacTh. Bo-BTOPHIX, K MOJYYEHHOMY MPOU3BEIACHUIO HA/I0
npuOaBUTh YUCIUTENh APOOHON YacTH. B-TpeThbux, Haj0 3amucarh MOJYYCHHYIO
CyMMY YHUCJIUTEJIEM JpoOH, a 3HaMeHaTelb JPOOHON YacTH HYKHO OCTaBHUThH 0e3
U3MEHEHUS.

UTtoObl YMHOXHUTH JECATHYHYIO JpoOb Ha HATypaJlbHOE YHCIO, HAI0
BBITIOJIHUTH CJICAYIOIIHNE JEUCTBUA. BO-IEPBBIX, YMHOXHUTH €€ Ha 3TO YKCIIO, HE
oOpaiiass BHUMaHUs Ha 3arsTyr0. Bo-BTOpBIX, HAJ0 B TOJIYYEHHOM TIPOU3BEICHUU
OTJICJIUTh 3aIsSITOM CTOJBKO IM(p crhpaBa, CKOJBKO WX OTIEJICHO 3amsiTod B
JeCATUYHON IpoOu. UTOOBI YMHOXKUTE ecaTUYHYI0 1pook Ha 10, 100, 1000 u Tak
Jajnee, HaJlo B 9TOM ApoOU MepeHecTH 3amsaTyi0 Ha CTOJIBKO (P BIPaBO, CKOJIBKO
HYJIEW CTOUT B MHOKHTEJIE NOCIIE EUHULIBI.

JIns u3MepeHusl IIIoIaAeil MOoab3YIOTCS TaKUMU €IMHUIAMU: KBaJpaTHBIM
MUJUIMIMETPOM,  KBaJpaTHBIM  CAaHTUMETPOM,  KBaJ[paTHbIM  JCLHUMETPOM,
KBaJpaTHBIM KujioMeTpoM. Hanmpumep, KBaJipaTHbII METp — 3TO IJIOIIAAb KBaapaTa
CO CTOpoHOW | MeTp, a KBaJpaTHbII MWUIMMETP — 3TO IUIOWIAAb KBajpaTa coO
cropoHoit 1 mumumetp. Ilnomanu noseit u3mMepArOT B rekrapax. I'ektap — 3To
miomaab kBaapara co cropoHoi 100 merpoB. Ilmomanu HeOONBIIMX yYaCTKOB
3eMJIM U3MEPAIOT B apax. Ap (CoTka) — mioaapr KBajapara co cTopoHoit 10 MeTpoB.

6 KJIACC
(2-ii rox o0y4enus na yposae O00)°

Harypanbnbie uncna

Harnsannas reomerpus. [Ipsimbie Ha MIIOCKOCTH

Hpobu

Harnsgnas reomerpusi. Cummerpus

Boipaxenus c OykBaMu

Harnsannas reomerpusi. @urypsl Ha IIIOCKOCTH

[TonoxurtenbHble U OTPULIATEIbHBIE YUCIA

[IpencraBieHue qaHHBIX

Harnsannas reometpusi. @urypsl B IPOCTPAHCTBE

O060011eHNEe U cUCTEMAaTU3alls U3y4eHHOTO MaTepurana

% CoxpansieTcss cojepkaHue U 00bEM MaTepuana, MpeACTaBIeHHOro B mpumepHoi OOIl — 11 BTOpOro roja
o0yuenus Ha yposHe OOO.
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Ilpumepnvie 6uovl deamenbHOCIMU 00YUAIOULUXCA '

— 00BsICHEHHE 3HAUYEHHUS MOHATUHN ((POPMYITUPOBAHUE ONPEIETICHUN);

— JI0Ka3aTeNbCTBO U OIIPOBEPKEHUE C TOMOILBIO KOHTPIIPUMEPOB;

— pelleHne TEKCTOBBIX 3a/1a4 apu(PMETUUECKUMHU CIIOCOOaMH;

— ¢opMynHpoBaHUE MPaBUi (B paMKax U3y4YE€HHOTO);

— yrteHue (OpQodMUYECKH W TpaMMaTUYECKd BEPHOE) MATEeMAaTHUYECKHUX
3aIMCeu;

— aHaNWM3 TEKCTa 3aJaud, nepe@opMyIHpOBKa YCIOBHS, H3BJICUECHUE
Heo0XoIUMON MH(pOpMaUU, MOJIETUPOBAHUE YCIOBHUS IPHU MOMOIIHM BU3YyalTbHBIX
orop (CXeM, PUCYHKOB, pEaIbHbIX TPEJIMETOB);

— MIOCTPOCHHE JIOTUYECKHUX LIETIOYEK PACCYKIACHUM;

—  KpUTHYECKass OlEeHKa W  OOOCHOBaHUE TMOJYyYEHHOTO  OTBETA,
OCYIIECTBJICHHE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIOXKHBIX MCCIEOBAaHUN — B paMKaX M3Y4YEHHOIO (B T.4. C
UCIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMIBIOTEPA);

— 1o100p U MPUBEJIEHUE MPUMEPOB C OMOPON Ha COLMATBLHO-OBITOBOM OIBIT.
U np.

IIpumepHas TeMaTH4YecKasi U TEPMUHOJIOTMYECKAS JIEKCUKA

IIpumepnsie crnosa u ciogocouemanus

Henutrenu u kpatHble. OObIKHOBEHHbIE JpoOu. Ilpu3Haku [neIMMOCTH.
JlenuTens HATypajJbHOIO YHCIA, KpPAaTHOE HATypajJbHOIO YHCIA, OCTaToOK,
JNEIUMOCTB, ITIPOCTHIE U COCTAaBHBIE Unciia. PaznokeHnue Ha MHOKUTENH, Pa3JI0KEeHUE
Ha TIPOCThIE MHOXUTEIH, OOIIMI JHenuTeNb, HaWOONBIIUNA OOIIMNA ETUTENb
HATypaJIbHBIX YKCEll. B3auMHO MpOCThIe YnCiIa, HAMMEHBIIEE HATYPAIbHOE YUCIIO,
HauMeEHbIIee oO0IIee KpaTHOE HATYpaJbHBIX uHces. YuciauTenb, 3HAMEHATElb,
OCHOBHOE CBOMCTBO Jpo0OH, paBEHCTBO ApOoOei, paBHAs APOOb, ACICHUE YUCTUTEIIS
¥ 3HAMEHATeJsI, COKpaIlleHHe APoOU, HECOKpaTuMas ApoOb, HAMOOJBIIUNA OOIIHIA
JENUTENh YUCTUTENsT U 3HameHatens. [lapel B3auMHO mpocThix uncen. OOmui
3HaMEHaTellb, JIOMOJHUTEIbHbIE MHOKHUTEIM, HAUMEHBIITNI 001Nl 3HaMEHATEb,
HauMeHblee olmiee KpaTHoe 3HameHatens. [lecsartuunas apoOs. CpaBHEHHE,
CJIOKEHUE U BIYUTaHuE npodeit. CpaBHEHHUE TpoOei ¢ OIMHAKOBBIMU YUCTUTEIIAMHU
M pa3HBIMH 3HamMeHaTesiMu. J[poOu ¢ pasHbIMH 3HaMeHaTelnsiMu. HaxoxaeHue
3HAUCHUs BBIPAKEHUS. 3aJadil Ha CIOKEHHE W BBIYMTAaHHE ApoOeit. CMmelnraHHbie
yucna. llepemecTuTenbHOE CBOWCTBO CIIOKEHHS, COYETATEIIbHOE CBOWMCTBO
CJIOXKEHHS, CIOXKEHHE LIEIIBIX YacTeil, cliokeHue ApoOHbIX YacTei, APOOHbIE YacTH,
HEeTMpaBUIIbHASL APOOb, YUNCIOBBIE BHIPAXKEHHUSI, YIPOILIEHUE YUCIOBBIX BbIPAKEHUH,
OYKBEHHBIC BBIPAXKEHUS, YIPOIICHNE OYKBEHHBIX BBIPAKCHHH. YPaBHEHHS CO
CMEILIaHHBIMU YKCcIaMu. Teopus ynucen. YMHOXKUTH Ip0oOb Ha HATYpajIbHOE YUCIIO,
YMHOXHUTh J1poOb Ha aApoOb. llpousBeneHue uyuciuteneil, NTPOU3BEACHHE
3HaMeHaTeneld. Haxoxxaenwe apoOu oOT uyMciaa, YMHOXHTH ApoOb Ha YHCIIO.
[Tpouentsl. CBOMCTBA YMHOXKEHHUSI, PACIPEACIUTEILHOE CBOMCTBO YMHOKCHMUSI.
CBoiicTBa yMHOXXEHHUSI OTHOCHUTEIBHO CIIOXKEHUA. B3aumMHO oOpaTHble YwHcIa.
Jlenenne npobu Ha apodOb. Uucio obpaTHOoe nenuTento. JleleHue cCMeEaHHOTro
yucia Ha ApoOb, JeJIeHHe CMEIaHHbIX ApoOeil. [IpaBuio HaxoxaeHus yucia 1o
JAHHOMY 3HA4Y€HUIO ero apoOu. Yuciurelb ApOOHOIrO BhIPAXKEHUs, 3HAMEHATEIh
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JIPOOHOTO BBIPAXKEHHUS, YIPOIICHHE JPOOHOTO BhIpaKeHUs. AnreOpanyeckue
npobu. YucnoBeie U OykBeHHbIE BbIpakeHHs. YacTHoe nByX umcen. [Ipomopium,
KpailHUE YJIEHbI MPOMOPINHU, CPEIHHE YICHBI MPOMOPLUH, BEPHBIE MPOIMOPIUH,
OCHOBHOE CBOWCTBO MPONOPLHUH, IEPECTAHOBKA YJIEHOB MPONOPLUHU, HEU3BECTHBIM
ywied  npomnopuuu.  [IpsMo  mpomnopiyoHaIbHBIE  BEJIUMYMHBI,  0OpaTHO
MPOTNOPIMOHANIbHBIC BEIMUUHBI. MaciiTtad KapThl, OTHOILICHUE JJIMHBI OTpe3Ka Ha
KapTe K JJIMHE OTpe3Ka Ha MECTHOCTH, JIJIMHA OKPY>KHOCTH, IJIOIIA/lb KpyTa, IIap,
paauyc mapa, fuaMmeTp mapa, chepa.

IIpumepnvie gppasv

[Tokaxku (HamuIIM, HA30BH, HAYEPTH ...); g (OH) HaMUcaI (HAYCPTUJII, PEIIIHII,
c/ieJiajl BbIUKUCIICHUS. . . ).

JIro60e HaTypalIbHOE YKCIIO UMEET O€CKOHEYHO MHOT'O KPATHBIX.

Ecnu 3anuch HaTypajqbHOrO yucia okaHyuBaercs mu@poi 0, To 3TO YUCIO
nenutcs Oe3 octatka Ha 10. Ecnu 3amuch HaTypaidbHOTO 4uMCia OKAHUMBAETCS
apyroi uudpoi, To oHo He aenutTcs 0e3 ocratka Ha 10. OcTaTok B 3TOM ciiydae
paBeH noclieHen nudpe yucna.

CoxkparnienuemM ApoOU HA3BIBAIOT JEJICHUE YMCIUTENS U 3HAMEHATeNsl Ha MX
OOIIUIA TeTUTENh, OTIIMYHBINA OT €IMHUIIBI.

A Hayuwmicsi(ack) CpaBHUBATh, CKJIAQJbIBaTh W BBIYUTATh JPOOH C
OJIMHAKOBBIMU 3HAMEHATEIISIMU.

Korpa s ymnHoxan(a) apobr Ha HaTypaldbHOE YHCIO, YTO CHAayajga Ha 3TO
YHUCIIO S YMHOXUJI(a) €€ YMCIIUTENb. 3HaMEeHaTe b 51 ocTaBuiI(a) 6€3 U3MEHEHHS.

YacTHOE [BYX YHCENl Ha3bIBAIOT OTHOIIEHUEM JTUX uuces. OTHoleHue
MOKAa3bIBAET, BO CKOJIBKO MEPBOE YHUCIO OOJBIIEr0 BTOPOTO WM KaKyK 4YacThb
NIEPBOE YKCIIO COCTABIIET OT BTOPOTO.

Mbl Hauuid TpaBuia pa3sMENIEHUs YHCENT B TMOJYKPYyrax W BCTaBUJIU
HEJOCTAIOLIME YUCa.

JpoOHBIM BBIPAKEHHEM HA3bIBAIOT YACTHOE JIBYX YMCEN WJIM BBIPAXKCHHM, B
KOTOPOM 3HaK JIeJIeHUs1 0003HaueH YepTOH.

Uucna co 3HaKOM «1» Ha3bIBAIOT MOJOKUTEIbHBIMU.

Uucna co 3HaKOM «—» Ha3bIBAIOT OTPUIIATEIbHBIMHU.

[TonoxuTenbHOE HANIPABIECHUE OTMEYAIOT CTPEIIKOM.

KoopnrnatHoil mpssMoi Ha3bIBAIOT MPSIMYIO C BEIOPAHHBIMY HA HEW HaYaIoM
0TCu€Ta, €IUHUYHBIM OTPE3KOM U HAIIPaBJICHUEM.

Uucno, mnokaspiBarOLIee IIOJOKEHWE TOYKM HA MPSIMOM, Ha3bIBAIOT
KOOPJIMHATOM 3TOM TOYKH.

[IpoTHBOMONIOKHBIMU YKCIIAMH HA3bIBAIOT JBa YUCJA, OTIWYAIOLIHECS APYT
OT JIpyra TOJIbKO 3HAKaAMHU.

LenpiMu yMciamMu Ha3bIBAIOT HATypalibHbIE YMCIIA, TPOTHBOMIOJIOKHBIE UM
yucina u 0.

UToObI CIOXHUTH JBa OTPULIATENIBHBIX YHUCJIA CHAauyajlla HAlO0 CIOXHUTh HX
MOJyJI. 3aTEM HaJI0 MMOCTABUTh MEPEe]l MOTYUCHHBIM YUCIOM 3HAK «—».

UTOOBI CIOKUTH JIBa YKMCIIA C Pa3HBIMHU 3HAKAMHU, HAJIO0 CHa4yaja u3 O0JbIIEero
MOJIYJIsl CJIaraéMbIX BBIYECTh MEHBIINNA. 3aTeM HaJ0 MOCTABUTH MEepe]] MOTyUCHHBIM
YHUCJIOM 3HAK TOT'O CJIaraeMoro, Moayjib KOTOPOro OOJbIIE.
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UToObI MEpEeMHOXKUTH JBa YKCIA C Pa3HBIMU 3HAKaMH, HAJ0 MEPEMHOXKHUTh
MOJIYJIA 3TUX YUCEN U TIOCTABUTH MEPE]I MOTYUCHHBIM YHUCIIOM 3HAK «—».

KopHu ypaBHeHUS He U3MEHSIOTCS, €CJIM KaKoe-HUOyAbh cllaraeMoe
MEPEHECTH U3 OJTHOM YaCTU YPaBHEHHUS B JPYTyI0, U3MEHUB IIPU 3TOM €T0 3HaK.

JIBe mpsiMble, 00pa3yrolue Mpu MEPEUUCICHUN TMPSMbIEe YIJIbl, Ha3bIBAIOT
MePIECHIUKYISIPHBIMH.

IIpumepnvie 6160001

Kaxmoe 4ucio MOXXHO TpeACTaBUTh B BUJE CYMMBI TMOJIHBIX JIECSITKOB U
enuunl. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak moJIHbIE AECATKU
JIEJSTCS HA S, TO U BCE YKCJIO ACJIUTCS HA 5 JIUIIIB B TOM CiTy4yae, KOT/ia Ha 5 JeuTCs
YHUCJI0 €AUHUIL. ITO BO3MOXKHO TOJBKO TOT/a, KOT/1a B pa3psiie €IMHUILl CTOUT Iudpa
0 wm 5.

A y3Han(a) o TOM, YTO €CJIM 3alUCh HATYypaJlbHOT'O YHWCJIA OKAHYMBACTCS
muppoit 0, To »TO yMcIo Aenutcs O6e3 octatka Ha 5. Ho ecnm 3ammchk uucna
OKaHYUBaeTCs APyrou mudpoi, To 4uciio 6€3 ocTaTka Ha 5 pa3eauTh HEBO3MOKHO.

A 3naro (y3nan(a), 3amomHui(a), BeIyuns(a), MOBTOPSIO), KaK HaWUTH
HAUOOJNBIINKM OOIIUIN JENUTENb HATypalbHBIX urcen. CHadana pas3sioKUTh WX Ha
pocThie MHOXKUTENH. [I0TOM U3 MHOKUTENEH, BXOASAIIUX B Pa3IOKEHNUE OJTHOTO U3
ATUX YHCEJ, BBIYEPKHYTh T€, KOTOPBhIC HE BXOJAT B PA3JIOKECHHE IPYTHX YHUCE].
[Tocne 3TOro Hy>KHO HaMTH MPOU3BEICHUE OCTABIINXCS MHOKHUTEIICH.

S nousn(a), uro HanbOIbIIEe YUCIIO, HA KOTOPOE MOKHO COKPATUTh P00k, —
ATO HaWOOJIBIIUHN OOLIUH ACNUTENh €€ YUCIUTENS U 3HAMEHAaTeJsl.

S 3Haro, 4TO ISl CpaBHEHMS (CJIOXKEHHUS, BBIYMTAHMS) IpOOed C pa3sHBIMU
3HAMEHATeNIMH HaJ0 BBIMIOJHUTH cieayromue paeictBus. CHayala HYKHO
NPUBECTH JTaHHbBIE APOOHM K HAaUMEHBIIeMy 00I1IeMy 3HaMmeHarento. [IoToM HyXHO
CPaBHUTH (CIIOKUTh, BEIYECTH) MTOJTYUYCHHBIC IPOOH.

A 3naro (noHsu1(a), mpounTai(a), 3aMuilly BIBOJ O TOM), YTO Ha4aJlo OTCYETA,
WIM Havalo KoopauHat, — Touka O m3oOpaxkaer Hynb. Yucno 0 He sBiIseTcsa HU
MOJIOXKUTENbHBIM, HU OTpUIIATeNbHBIM. OHO OTIENSET MOJIOKHUTEIbHBIE YUCia OT
OTPUIIATEIHHBIX.

C koopaMHATHOM MPAMOM MBI BCTpEHYaeMCs Ha YpPOKaX HCTOPUM, KOraa
pabotaeM ¢ «ieHTOl BpemeHn». [1Ikana ¢ monoXKUTENbHBIMU U OTPULIATEILHBIMU
YUCJIaMU U HYJIEM €CTh Y TEPMOMETPOB.

MBI npunuIM K BBIBOAY O TOM, YTO JJISI KaXKJIOIO YKCIJIA €CTh TOJIBKO OJTHO
MIPOTUBOMOJIOKHOE eMy 4uciio. Uucio 0 mpoTUBOMOJIOKHO CaMOMYy cele.

A 3anmcan(a), 4TO MOAYJIb YHMCJIAa HE MOXET ObITh OTpUIIATEIbHBIM. JIys
MOJIOKUTENILHOTO YKCIIA U I HYJISI OH PaBEH cCaMOMYy 4Hcily. J{Jis oTpHUIiaTenbHOTO
yycia OH PaBeH MPOTHUBOMOJIONKHOMY 4YHUCHy. [IpOTHBOMOJIOKHBIE YUCIA WMEIOT
paBHbIe Moxynu: [—a] = [a]

A BeimonHui(a) 3aganue. [Ipu BeIMONHEHUHU 3aaHus s paccyxkiai(a) Tak:
YTOOBI PA3JEIUTh OTPUIIATEIILHOE YHWCIO HA OTPHUIIATENIBHOE, HAJ0 PpPa3JeiauTh
MOJYJIb IETUMOT0 Ha MOYJb JACIUTEIIA.

S moMHIO, UTO TIpU JEJIEHUU HYJsS Ha J00O0€ YKCIIO, HE PaBHOE HYIIIO,
nosyyaercsa HyJab. Ha HyIb AeUTh HEb34.
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A pemmn(a) npumep. [Ipu pemenun s paccyxaan(a) Tak: €Ciau BbIpaK€HUE
ABJIAETCS MPOU3BEICHUEM YHUCIIA U OJAHOW WJIM HECKOJBKUX OYKB, TO 3TO YMCIIO
Ha3bIBAIOT YHCIOBBIM KOA(PIULIMEHTOM, WIIH MPOCTO KO PUITUESHTOM.

Coaep:xanune yueOHOro npeamera «AJsredpa»
7 KJIIACC
(3-ii rog o0y4enus na yposae 000)

Yucna u BeiuuCIeHus. PanimonanbHbIe yncna

AnreGpanyeckue BbIpaKeHUs

YpaBHEHHUs U HEPABEHCTBA

Koopnunate! u rpapuku. OyHKuuu

O060011IeHue ¥ cucTeMaTH3alus U3y4eHHOr0 MaTepuana

IIpumepnvie 6uovl deamenrbHoCmU 00YHAIOUUXCA '

— 00BsICHEHHE 3HAUYEHHUS MOHATUHN ((POPMYITUPOBAaHUE ONPE/IETICHUN);

— JI0Ka3aTeJIbCTBO U OMIPOBEPKEHUE C TOMOIIIbIO KOHTPIIPUMEPOB;

— pellieHre TEKCTOBBIX 3a/1a4 apu(pMETHUECKUMHU CIIOCO0aMH;

— ¢hopMynHrpoBaHUe MPaBUi (B paMKax U3y4YE€HHOTO);

— yrteHue (OpQodMUUYECKn W TpaMMATUYECKH BEPHOE) MaTeMaTHYECKUX
3aIMcen;

— aHalM3 TEeKCcTa 3aJaud, nepe@opMyIHpOBKAa YCIOBHs, W3BJICUCHUE
HEoOX0UMOM MH(GOpPMAIINK, MOJEIMPOBAHUE YCIOBUS MPU MOMOIIY BU3YaJbHBIX
orop (CXeM, PUCYHKOB, pEaIbHBIX TPEJIMETOB);

— IIOCTPOCHHE JIOTUYECKUX IIEMOYEK PACCYKICHHUI;

—  KpUTHYEeCKas OIeHKa W OOOCHOBaHUE TMOJYyYEHHOTO  OTBETA,
OCYIIECTBJIICHHE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOXKHBIX MCCIEOBAaHUN — B paMKaX M3Y4€HHOTO (B T.4. C
UCIIOJIb30BAHUEM KaJIBKYJISITOPA, KOMIBIOTEPA);

— 1o100p U MPUBEJIEHNE MPUMEPOB C OMOPO Ha COLMATBLHO-OBITOBOM OIBIT.
U np.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTMYECKAs JIEKCHKA

IIpumepnvle cnosa u crogocouemanus

AnreOpandeckuii croco0 pemieHus 3aaad, OyKBEHHas 3aluch CBOWCTB
JICHCTBUN HaJ YUCIAMH, BBIYMCICHHUS C PAIMOHAIBHBIMU YHCIAMH, TpaduKy,
ApoOb, KOMOWHATOPHBIE 3a/ayl, KOOPAMHATHI, KOPHU ypaBHEHHs, MHOTOUJICHBI,
MHOXXECTBA TOYEK HA KOOPJAMHATHOM IUIOCKOCTH, MHOXECTBA TOYEK Ha
KOOpAMHATHOM  mpsiMoii,  oOpaTHas  MpPONOPLUUOHATIBHOCTb,  OJHOUJICHBI,
NePEeCTaHOBKH, MpeoOpa3oBaHne OYKBEHHBIX BBIPAXECHUM, MPHUBEIEHUE TOJOOHBIX
ClIaraéMbIX, IPOU3BEJECHUE W YaCTHOE CTENEHEH, MPOUEHTHI, IpsMas
IPONOPIMOHATIBHOCTh, PACKPBITHE CKOOOK, pAacCTOSHHE MEXIy TOUYKaMH
KOOPIMHATHOM MPSIMOM, pEIIEHHE 3a/1a4 C TOMOIIBIO YPABHEHH, CBOMCTBA CTEIICHU
C HaTypaJbHBIM I1OKA3aTEJIEM, CIOXKEHUE U BBIYMTAHHE MHOTOYJIEHOB, CPABHEHUE
Ipo0el, CTAaTUCTUYECKHE XapaKTEPUCTUKH, CTENIEHb C HATYPaJIbHBIM I1OKA3aTENEM,

10 Coxpanstercst comepkanue u 00bEM MaTepuana, MpejacTaBieHHoro B npumepHoi OOIT — s TpeThero roma
o0yuenus Ha yposHe OOO.
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CTEN€Hb CTENEHM, MPOU3BEJCHUS U JPOOU, YMHOXKEHHE OJHOUYJIEHA (MHOIOYJICHA)
Ha MHOTOWIEH, ypaBHEHHE, (POPMYJIbI KBaJlpaTa CyMMbI U KBaJipaTa pa3HOCTH.

IIpumepnvie gpasv

MBI BBISICHWIN, KAKHE BEJTMYMHBI HA3BIBAIOT IIPSMO ITPONOPLUHUOHAIBHBIMH.

51 Mory IpUBECTH NPUMEPBI MPSMO MPONOPLIMOHAIBHBIX BEJINYNH.

Mpbl  caenanu 3anuch 00mIeH (GOpMySBI OPSIMO MPOMOPIUOHATBHOM
3aBUCUMOCTH.

A  wMory  (3arpyaHsitock)  cQOpMyNHMpOBaTH  CBOMCTBO  MPSIMO
MIPONOPLUMOHAIBHBIX BEJIUYHUH.

S npusen(a) mpumep NponopuMM MU Ha3Bajda e€ KpailHHMe M CpeaHHe
BEJIMYUHBI.

Mpbl HaxoAWIM IUIOLIAJb MPAMOYrOJbHUKA. [l 3TOro Mbl M3MEPUIIU €r0
CTOPOHBI, @ TOTOM NEPEMHOKUJIN MMOTYUYNBIINECS YUCTA.

Ha pucynke Mbl BuauMm rpadguk ¢yHkuuu y=rx. Ham HYXHO MOCTpPOUTH
rpaduk, cumMmMmeTpuuHbld 1anHomy ocu OYy. Ham mpeacrout 3anucate popmyinoi
GyHKIMIO rpaduKa, KOTOPHINA MBI IIOCTPOUM.

Mp1 Oyzem pemiaTh CUCTEMY YpaBHEHUH CLIOCOOOM MOJICTAHOBKH.

Mp1 3HaeM, 4TO cymMma JABYX ApoOeil, 3HamMeHaTelleM KOTOPBIX SBJISETCS

o 1 o
yuciio 3, paBHa 4. Pasznocth 3THX ApobOeil paBHa 1;. Ham npeacroutr HaiTu

YUCTUTENH ITHX JPOOCH.

A cocTaBui(a) Mo pUCYHKY CUCTEMY YPaBHEHUH.

IIpumepnoie 61600061

Anrebpa TecHO cBs3aHa ¢ apudMeTukoil. OHa BO3HUKIIA B IPEBHUE BpEMEHA
B pe3yJIbTaTe MOUCKOB OOIIMX CXEM PEIICHUS MOXO0XKUX apu(PpMEeTHYECKUX 3ajad.
Ecte nBa cmocoba 3amucu JapoOHBIX umcend. X MOXKHO 3amuchiBaThb B BHUJIC
JECATUYHBIX U B BHJIE OOBIKHOBEHHBIX JIpo0Oeii. 3HAUUT, HY)KHO YMETh CPaBHUBATh
9ucIIa, 3alMcaHHbIe B 110001 13 3TuX hopM. Hy»KHO yMeTh MPOBOIUTH BEIYUCIICHUS,
€CJIM CPEJIM YHCel, C KOTOPBIMHU HAJI0 BHITIOJIHUTH apu(pMeTUUECKUe AEHCTBUSI, €CTh
U OOBIKHOBEHHBIC, U JeCATUYHBIC NpoOu. C MOHATHEM ApOOM CBSI3aHO TOHSTHE
npoieHTa. YToObl pemaTte 3ajadd Ha MPOICHTHI, HAJ0 CBOOOIHO MEPEXOIUTh OT
Ipo0eii K IPOIIEHTaM U Ha00OPOT — OT MPOIEHTOB K JPOOSM.

Cpennee apudmeTHdeckoe psja 4ucesl — 3TO YaCTHOE OT JEJCHUS CYMMBI
ATUX YHCEII Ha KX KOJNYECTBO.

Mopga — 3TO 4uco psiga, KOTOPOE BCTPEUYACTCS B ATOM DSy Yallle BCETO
(maunbornee yacro).

PazmMax — 3TO OauWH W3 CTATUCTUYECKUX TIOKa3aTeICH pa3audus, WIN
pazbpoca. DTo pa3HOCTh MEXKIY HAMOOJBIINM M HAMMEHBIITUM 3HAYCHUSIMU Psijia
JAHHBIX.

dopmyiia miIomaan NpsMoyroabHuka — S=ab. OHa BbIpakaeT COOTHOILICHUE
MEXAy IUIOMIAAbI0 S W JIMHaMu CcTOpoH a u b. JIIsS HaxoXACHUS ILIOIIaan
MPSMOYTOJBHUKA HAJI0 M3MEPUTh €r0 CTOPOHBI M IMEPEMHOKHUTH TOJYYUBIIHECS
quca.

dopMyJia TyTH pPAaBHOMEPHOro JBMKEHHMST — S=Vt. OHa BbIpa)kaeT
3aBUCHMOCTh PACCTOSIHUS S OT CKOPOCTH JBMXKCHHS V M BpeMeHH t. DTo TiiaBHOE
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COOTHOIIEHUE MEX1Y PACCTOSTHUEM, CKOPOCTHIO U BPEMEHEM JIBUXKCHUS TTO3BOJISIET
IO JIFOOBIM IBYM U3 YKa3aHHBIX BETUYUH HAUTH TPETHIO C MOMOIIBIO BEIYUCIICHH.

B ObITy KaxabIii 4esnoBeK (DaKTUUECKU MOIb3yeTcs (POopMyoll CTOMMOCTH
NOKYNKHU. JlJI 3TOro 1ieHa ToBapa yMHOXAETCs Ha KOJIMYECTBO KYIIJIEHHOTO TOBApa.
Hanmpumep, nena ogHOro KuwiorpaMMa caxapa YMHOXA€TCS Ha KOJIMYECTBO
KYIUIEHHBIX KWJIOrpaMMoOB. Eciu cTouMocTh Mokynku 0603HaunuTh 0ykBoil C, 1ieHy
ToBapa OyKBOM C, a KOJMYECTBO KYIUICHHOIO TOoBapa OykBOl M, TO ¢opMyiy
CTOMMOCTH TOKYIKH MOKHO 3amucath Tak: C=cm.

[Tpu BIUKCIEHUSIX IO PopMysiaM BMECTO OYKB MOXHO TMOJACTAaBISATh pa3HbIC
yucia. Hampumep, B ¢opmyne S=Vt BpemMss MU CKOPOCTh MOTYT MEHSThCA. B
3aBUCUMOCTH OT 3TOr0 OyAEeT MEHSThCA paccTosiHue. Takue HM3MEHSIOecs
BEJMYMHBI HA3bIBAIOT MIEPEMEHHBIMU BeIuYuHaAMU. BykBbl B popMysie, KOTOPBHIMU
OHHM 0003HAYEHBI, HA3BIBAIOT MEPEMEHHBIMU.

JIBe BeIUYMHBI HA3BIBAIOT TMPSMO MPOMOPUHUOHAIBHBIMM, €CIIH TPH
YBEJIUYCHUU OJHOM M3 HUX B HECKOJIBKO pa3 Jpyras yBeIUUHNBACTCS BO CTOJIBKO Ke
pa3. O6paTHO TPOMOPIIMOHATBHBIMUA HA3bIBAIOT JIBE BEJIMYHMHBI, TIPU yBEIUUYCHUU
OJIHOW M3 HUX B HECKOJIBKO pa3 JApyrasi yMEHbIIIAETCSI BO CTOJIBKO K€ pa3.

a

c a_c
Ecamn oTHolIeHUE E PaBHO OTHOHICHUIO E’TO PaBCHCTBO Z:E Ha3bIBAIOT

MIPOIOPLMEN.

Korpa 3amauy pemaror anredpanyeckuM CHocoOOM, TO YCJIOBHE 3aJlayu
IpEXJIe BCEro MEepeBOIAT HA SI3bIK MaTeMaTuKH. [lepBbIi mar Takoro nepeBoja —
BBeJIcHWE OYKBbI 1Jii 00O03HAUYeHUS KaKOW-TMOO0 HEW3BECTHOM BeNUYMHBI. B
pe3ynbTate mnepeBoja OOBIYHO MMOJIy4aeTcsl PaBEHCTBO, cojepskaiiee OyKBy. DTO
PaBEHCTBO Ha3bIBAIOT YPABHEHHUEM.

8 KIIACCx
(4-ii ron o0yuenusi Ha ypoHe OO0O)

Yucia u Beruncienus. KBagparaeie KOpHU

Uucna u Berunciienns. CTeneHs ¢ UeabIM MOKa3aTelieM

Anrebpanueckue BelpaxkeHus. KBaapaTHbiii TpéxuieH

Anrebpanueckue BeIpaxkeHus. Anredpandeckas Apoob

O06001IeHue 1 cucTeMaTH3aIusI U3YYeHHOTO MaTepraa

Ilpumepnbvie 6uovl deamenbHoCmU 00YHAIOUWUXCA '

— 00BsICHEHUE 3HAUYCHUS MOHATUH ((HOPMYITUPOBAHUE OTIPEICTICHU);

— J0Ka3aTebCTBO U OMPOBEPKEHHUE C TOMOIIbIO KOHTPIIPUMEPOB;

— pellieHne TEKCTOBBIX 3a/1a4 apu(PpMETHIECKUMHU CIIOCO0aMH;

— ¢hopMynHEpoOBaHUE MPaBUI (B paMKaX U3y4YE€HHOTO);

— uyteHue (opdodmUUecKn W TpaMMaTHYECKH BEPHOE) MAaTeMAaTHYECKHX
3amuce;

— aHaANMM3 TEKCTa 3aJadd, NepeQopMyIHpPOBKA YCIOBHUS, W3BICUCHHUE
HeoOxomuMon MH(pOpMAIU, MOJIETUPOBAHUE YCIOBHS TIPH MMOMOIIHM BU3YaTbHBIX
orop (CXeM, PHCYHKOB, pEaIbHBIX MTPEIMETOB);

11 TlpenycmatpuBaercsi yBenuueHHe yd4eOHOTO BPEMEHHM HAa HM3ydEeHHE TEMATHUYECKHMX pasjenoB «Uucna u
BBIYUCIIEHUS» U «AlreOpandeckre BeIpakeHns. 3ydenne nporpaMMHOro MaTepraa o TEMaTHIECKUM pa3zienam
«YpaBHEHUs 1 HEpaBEHCTBa» U «DYHKIIMI» TIpeycMaTpUBaeTcs Ha 5-oM roay o0ydenus Ha ypoHe OOO.
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— MOCTPOCHUE JIOTUYECKUX LIETIOYEK PACCYKICHUI;

—  KpUTHYecKass OIleHKa ¢  OOOCHOBAaHHME TIOJYYEHHOTO  OTBETa,
OCYIIECTBJICHHE CAMOKOHTPOJIS;

— MPOBEICHUE HECIOKHBIX MCCIIEIOBAaHUN — B paMKaX U3y4EeHHOTO (B T.4. C
WCIIOJIb30BaHUEM KaIbKYJISTOPA, KOMIIBIOTEPA);

— oA00p U MPUBEACHUE MPUMEPOB C OMOPOI HA COLUATILHO-OBITOBOM OTIBIT.
U np.

IIpumepHasi TeMaTHYeCKAsI U TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u crogocouemanus

Anrebpanueckue ApoOH, BEPOSITHOCTh CIYyYaWHOTO COOBITHS, BBIHECCHHUE
oOlIero MHOXMTENS 3a CKOOKM, 3ajlaya O HaxOXJACHUU CTOPOHBI KBajpaTa,
UppALMOHANIPHBIC YMCIIa, KBaJIpaTHbIE KOPHH, KYOWYECKH KOpEHb, OCHOBHOE
CBOMCTBO Jpo0u, MpeoOpa3oBaHME BBIPAKEHUN, pPa3j0KEHHE MHOTOYJIEHOB Ha
MHOHUTENH, Pa3I0KEHUEe HA MHOXKHUTENIM C MPUMEHEHUEM HECKOJIbKHUX CIIOCOOOB,
pelieHre ypaBHEHUN ¢ TIOMOIIBIO Pa3I0KEHUsI Ha MHOXKUTEIH, CBOMCTBA CTEIICHH C
IeJablM  TIOKazaTesleM,  ClydallHble  COOBITHS,  CIOXKEHHE  (BbIYMTaHUE)
anredpanyeckux Apodei, cnocod rpynmnupoBKU, CTENEHb C IEJIBIM MOKa3aTeseM,
teopema [ludaropa, ymHOXKEeHHE (jesieHue) anreOpandeckux ApoOen, (popMyJbl
Pa3HOCTH M CYyMMBI KyOOB, hopMyJia pa3HOCTH KBaJIPaTOB, YACTOTa U BEPOSITHOCTD,
4acToTa CIYy4ailHOTO COOBITHS.

IIpumepnvie gpasvl

Mpl1 3anucanu pacupenenuTeNIbHOe CBOMCTBO YMHOXEHHUSI B TOM BUJE, KaK
OHO TIPUMEHSIETCS ISl BBIHECEHUS O0IIer0 MHOXKHUTEINS 32 CKOOKH.

S npouwrtan(a) dopmyny Tak: cymMma KyOOB JBYX YHCEN paBHA
IPOU3BEICHUIO CYMMBI 3TUX YKCEJ U HETMOJHOTO KBaipaTa UX pa3HOCTH.

51 Ha30BYy MPUEMBI, PU MOMOIIH KOTOPBIX MHOTOWIEH MOXKHO Pa3JIOKUTh Ha
MHOKUTEH.

PaznoxeHne Ha MHOXKUTEIN — 3TO OCHOBHAA 3a7a4a TEOPUU MHOTOUICHOB.

Ipumepnvie 6160001

CymiectByeT LeNblil psig NpUEMOB ISl PA3JOKEHUS MHOTOUYWICHOB Ha
MHOXHTeNU. OJIUH U3 TAaKUX MIPUEMOB — BEBIHECEHUE 00IIETO MHOXKHUTEIS 32 CKOOKH.
OT10 mpeoOpa3oBaHKE BHITIONHAECTCS Ha OCHOBE PACHpEEIUTEIbHOIO CBONCTBA —
KaK ¥ YMHOKCHHE MHOTOWICHA Ha ofHOWIeH. Ho B ciiyyae BhIHECEHUS 32 CKOOKH
3TO CBOMCTBO MPUMEHSIETCS CIIpaBa HAJIEBO.

Mb1 paccMOTpelid pa3Hble MPUEMBI, MPU MOMOIIM KOTOPBIX MHOTOYJICH
MOXXHO Pa3JIOKUTh HA MHOXXHTEIU: BBIHECEHHE OOIIETO MHOXXHTENS 32 CKOOKH,
Croco0 TPYNIUPOBKHA, NpPUMEHEHHE (OPMYT COKpamEHHOTrO YMHOXEHus. B
CJIOHBIX CIIy4asX HaJ0 MPUMEHSATHh HECKOJbKO mpuéMoB. He cymecTByeT oOmmx
MpaBWI Il YCTAaHOBJIEHUS TOTO, KaKWe CHOCOOBI M B KAaKOM TMOPSAKE Hajo
MPUMEHSTh. Takke He BCErja MOXKHO Pa3lOKUTh MHOTOWIEH Ha MHOXuUTenu. Ho
€CTh HEKOTOPBIE PEKOMEH/IallMK, KOTOPHIE HAJI0 YUYUTHIBATh. ECIIM MOKHO BBIHECTH
3a CKOOKHM OOUIMi MHOXXHUTENb, TO 3TO HYKHO cAenatb. Hamo mocMoTpers, MOXHO
JI1 BOCIIOJI30BAThCSl KAKOU-HUOYABL popmyJioi: 1) eciiu uMeeTcst ABYWIEH, TO Ha/10
MIPOBEPUTH, MOXKHO JIM MPUMEHUTH POPMYITy pa3HOCTH (CyMMBbI) KyOOB, 2) €Clii €CTh
TPEXWIEH, TO HAJ0 MPOBEPUTH, MOKHO JIM CBEPHYTh €r0 B KBaJIpaT ABywieHa. Ecnu
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HE YHaércs MNPUMEHHUTHh (OPMYJIBI COKPAUIEHHOTO YMHOXXEHHSA, TO HaJo
nonpoOoOBaTh HMCMOIB30BaTh crnoco0 rpynnupoBku. Kornma pasnoxkeHue Ha
MHOXXHMTEJIM 3aBEpUICHO, HAJ0 MPOBEPUTH IMOIYUYEHHBIH PE3YyNbTaT C MOMOIIBIO
YMHOKEHHS.
9 KJIACC
(5-it rox 00yuenust Ha ypoae Q0O0) ©

VYpaBHeHus u HepaBeHCTBA. KBajpaTHble ypaBHEHUS

VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHEHUN

YpaBHeHnus u HepaBeHCTBA. HepaBeHcTBa

Oyukiuu. OCHOBHBIE MTOHATHUS

Oyukiuu. Yucnossie GyHKIUN

O0600u1IeHue 1 cucTeMaTH3alus U3y4eHHOr0 MaTepuana

IIpumepnvie 6uovl deamenrbHoCmMU 00YHAIOUUXCA '

— 00BsICHEHUE 3HAUYEHHUS MOHATUH ((POPMYITUPOBAHUE OIpeIeIICHUN );

— JI0Ka3aTeJIbCTBO U OMPOBEPIKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TeKCTOBBIX 3a/1a4 apu(pMETHUECKUMHU CIIOCO0aMH;

— ¢hopMynHrpoBaHUe MPaBUi (B paMKax U3y4YE€HHOTO);

— yrteHue (OpQodMUUYEcKH W TpaMMaTHYECKd BEPHOE) MaTeMaTHYEeCKUX
3aIMcen;

— aHalM3 TeKCcTa 3ajadd, nepeopMyIHpOBKa YCJIOBHS, H3BICUCHHE
HEoOX0MMOM MHGOPMAIINK, MOJEIUPOBAHUE YCIOBUS MPU MOMOIIY BU3YaJbHBIX
orop (CXeM, PUCYHKOB, pEaIbHbIX TPEJIMETOB);

— IMOCTPOEHHE JIOTUYECKUX LETOYEK PACCYKICHUI;

—  KpUTHYeCKas OIeHKa W OOOCHOBaHUE TMOJYyYEHHOTO  OTBETA,
OCYILIECTBIICHUE CAMOKOHTPOJIS;

— IPOBEICHUE HECIOKHBIX HCCIEIOBAHUN — B paMKaX U3Y4EHHOTO (B T.4. C
UCIIOJIb30BAHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

— 1o100p U MPUBEJIEHNE MPUMEPOB C OMOPO HAa COLUATBLHO-OBITOBOM OIBIT.
U np.

IIpumepHasi TeMaTHYeCKAasi U TEPMHUHOJIOTHYECKAasl JIEKCUKA

IIpumepnsie crnosa u crogocouemanus

I'padux nuHEHHOTO ypaBHEHHS C OBYMS NEpeMEHHBIMH, TpaduK (HYHKIIUH,
JEHCTBUTENIBHBIE YUCIIA, JI0KA3aTEeIbCTBO HEPABEHCTB, 3aJa4d HA KOOPIMHATHOMN
MJIOCKOCTH, KBaJIpaTHBIC YpaBHEHUs, JUHEHHAs (QYHKIUS, TUHEHHOE YpaBHEHUE C
JIBYMsI IEPEMEHHBIMH, TUHENHBIE HEPABEHCTBA, HEMOJIHBIE KBAJIpaTHHIEC YPaBHEHMUS,
HEpaBEHCTBA, Pa3JI0KEHUE KBAJAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN, PELIEHUE 3a1a4
C TIOMOIIbID CHUCTEM YPaBHEHHH, pEIICHHE CHUCTEM YypaBHEHUN CIOCOOOM
MOJICTAHOBKH (CJIOKEHHUA), C TOYHOCTBIO J10..., CBOICTBAa HEPABEHCTB, CBOWMCTBA
(YHKIMH, CUCTEMBl YpaBHEHHH, CJOXHBIE SKCIEPUMEHTHI, (opMyna KOpHEH
KBa/IPaTHOTO YPAaBHEHHMs, YUTEHUE TPa()UKOB.

IIpumepnvie gpasvl

12 Hpe,Z[YCManI/IBaCTCSI YBEIIMYCHUC y‘l€6HOFO BpEMCHU Ha M3YUYCHHME BCCX TCEMATHYCCKUX pPA3JCIIOB,

OPEACTAaBJIICHHBIX IJI JAHHOT'O roga O6y‘ICHI/I${.
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@Oyukiust f Ha3pIBaeTCS BO3paAcTAONICH HA MHOXKECTBE X, €CJIM OOJbIIEMY
3HAYEHUIO apIr'yMEHTa COOTBETCTBYET OOJIbllIee 3HAUEHUE (DYHKIIMH.

Ecnu Ha Bceit oOmactu onpeaeneHust GyHKIHMS BO3pPacTaeT, TO €€ Ha3bIBAIOT
BO3pacTarouiei pyHKIuen, a eciiv yobIBaeT — TO yOBIBaIOIIEH (PyHKIIHEH.

OYHKIHMIO, B3pACTAIOLIYI0 HA MHOXECTBE X WM YOBIBAIOIIYIO HA MHOXKECTBE
X, Ha3bIBAIOT MOHOTOHHOM (PYHKLIMEW Ha MHOXKECTBE X.

Ham Hy>XHO yKka3zaTh 00J1acTh OnpeseseHust U 00JacTh 3HAaUCHUN (YHKIIUH.
MBI TOJKHBI HAMTH MTPOMEXKYTKH, Ha KOTOPBIX GyHKuus f yObiBaeT, Bo3pacTaer u
COXpPAaHSIET OCTOSIHHOE 3HaYEHUE.

S roros(a) (Mory, HE MOTry, 3aTPYAHSIIOCh, XO4Uy) JOKa3aTb: €CJIM YETHAS
(yHKIIMST MOHOTOHHA Ha TOJIOXKUTEJIbHOM 4YacTH OOJIacTH OMpeNeseHUsl, TO OHa
UMEET TMPOTUBOIMOJIOKHBIA XapakTep MOHOTOHHOCTHM Ha OTPUUATEIBHOM YacTH
00JIaCTH OIpEeIICHHUS.

Mp&1 chopmyaupoBaIH ONpeIesICHUE BO3pacTarolel 1 yobiBatomen ¢ yHKIIui
Ha MHOXecTBe X. Ham Hy)XHO mpHBECTH NMpUMEphl BO3pacTarouieil 1 yObIBaroIe
byHKIIUHA.

51 Mory 00BSICHUTB, B 4EM COCTOUT OCOOCHHOCTH rpaduka YETHOU QYyHKIUU
U TIPUBECTU NMPUMEPHI YETHON U HEYETHOW QYHKITUH.

Sl rortoB(a) OTBETUTH HA BOMNPOC O TOM, Kakas (YHKIHUS Ha3bIBaeTCA
OTPAaHUYECHHOW U HEOTPAHUYEHHOM.

S 3aTpyaHAIOCH MPUBECTU MPUMEPHI (DYHKIIUH, OTPAHUYEHHON CHU3Y.

IIpumepnvie 6160001

Oynkiust f Ha3pIBaeTCs Bo3pacTarolieil Ha MHOYKECTBE X, €CIIH JIJIS JIFOOBIX
IBYX 3HaUeHUH aprymenTa X1 u X2 MHO»)ecTBa X, TaKUX, 4TO X2 > X1, BBITIOJHSAETCS
HepaBeHcTBO f(x2) > f(X1). ®ynkius f Ha3pIBaeTcs yObIBatoOIIeH Ha MHOKECTBE X,
€CJIM JIJIs JIIOOBIX IBYX 3HaueHu# apryMmenta X1 u X2 MHOkecTBa X, TaKUX, YTO X2
> X1, BeosasieTcst HepaBeHcTBo f(X2) < f(x1).

Mpbl 3HaeM HEKOTOphIE€ CBOMCTBA MOHOTOHHBIX (yHKIMH. MOHOTOHHAs
GyHKIMS Kaxaoe CBOE 3HAUYCHHE NPUHUMAET JIMIIb TMPU OJHOM 3HAYCHUU
aprymenTta. Ecau ¢yukmus Yy=f(X) sBusercs Bo3pacraromieii (yObIBaromieii), TO
¢ynkmms  y=— f(X) sBusiercs yOwiBaromiei (Bo3pacratomieii). Cymma IBYX
BO3pacTaromux (QYHKIUN SBISETCS Bo3pacTaroniedl (QyHKIMEH, a cymma JABYX
yObIBaronux GyHKIUH sSBiIseTcs yobiBaromen ¢pyakiueit. Ecim 06e Gpynaknuu fu g
BO3pacTamIme win ode yosBatomue, To pynkmus ¢ (x)= f(g(x)) — Bozpacraromas
¢ynkuus. Ecnu dynkmus y=f(X) MoHoTOHHA Ha MHOKECTBE X B COXpaHIET Ha TOM

1

P Ha MHOXECTBE X HMEET
X

MHOXECTBE 3HaK, TO QyHKUHsI Q(X)=

MIPOTHBOIIOJIOKHBIN XapaKTep MOHOTOHHOCTH.

Oynukius T HaspiBaeTcs uéTHOM, ecnm s yrodboro X € D(f) Bepno
paBeHcTBO f(—x)=f(x). ®ynkus f Ha3piBaeTcs Heu€THOMU, ecu 1yis Jiroboro X € D(f)
BepHO paBeHcTBO f(—X)= —f(x).

Conep:xkanme yueOHoro npeamera «I'eomerpusp»
7 KJIACC
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(3-it rox 00yuenusi Ha ypoae Q0OQ0) =

[Ipocreiimue reoMmerpuueckue (GUrypbl ¥ KX CBOMCTBA.

N3mepenue reoMeTpui4ecKux BeTUIruH

TpeyronbHUKU

[TapanenbHbie IPSIMBIC, CYMMa YTJI0B TPEYroJIbHUKA

OKpyX)HOCTb U KpyT. ['eoMeTprudeckue NoCTpOEHUs

O0600u1eHue ¥ cucTeMaTH3alus U3y4eHHOr0 MaTepuana

Ilpumepnuvie 6uovl deamenbHocCmu 00yHaArOUWUXCA '

— KOMMEHTHpOBaHUE (pa3bsICHEHHE) 3HAYCHUSI OCBAMBAEMbIX TOHSITHH;
(bopMynrpoBaHUEe ONpEIETICHUM;

— n300paxeHue U pacrio3HaBaHUE U3ydaeMbIX (PUTYp Ha YepTexax; perieHue
3a/1a4, CBSI3aHHBIX C ATUMU (PuUrypamu;

— (hOpMyIHPOBKA U JI0KA3aTEIbCTBO TEOPEM;

— peuieHue 3a7a4 B COOTBETCTBHUM C COJEPKAHUEM OCBAMBAEMBIX
TeMaTHUYECKUX pa3zaeiios. U mp.

IIpumepHasi TeMaTHUYeCKasi U TEPMHUHOJIOTHYECKAS JIEKCUKA

IIpumepnvie cnoga u ciogocouemanus

AKcuoma TMapajulesIbHbIX MPSMBIX, OUCCEKTPUCHI, BBICOTHI TPEYrOJIbHUKA,
U3MepeHue, Jiyd, MacuTabHas JWHEWKa, MeJMaHbl, OTPE30K, MapajieIbHbIe
npsIMbIE, TIEPBBIN (BTOPOM, TPETHIT) MPU3HAK PABEHCTBA TPEYTOJIbHUKOB, IPU3HAKH
NapajuieIbHOCTA ABYX MPSIMBIX, NEPHEHAUKYJISPHbIE TMpPAMbBIE, IOCTPOCHUE
TPEYroJibHUKA IO TPEM DAJIEMEHTaM, NpsiMas, MPSMOYTOJbHbIE TPEYTOJIbHUKH,
COOTHOUIEHHS MEXAY CTOPOHAMU M YIVIAMU TPEYrOoJbHUKA, CPaBHEHHE, CyMMa
YIJI0B TPEYTOJIbHUKA, TPEYTOJIbHUK, YTOJL.

IIpumepnvie gpasvl

UYepes mo0bie ABE TOYKA MOKHO MPOBECTH MPSIMYIO, HO TOJILKO OZHY.

A naweptwi(a) nmpsamyro u otmetrwi(a) Ha Held Touku A u B. Ceiliuac ¢
MOMOIIBbI0 MacIITabHOU JuHelKH 51 oTMeuy Touku C u D tak, uro0sl Touka B Oblia
cepeaunoii orpeska AC, a touka D — cepenunoii orpeska BC.

Caavana Mbl HadeptuM mnpsmyro AB. Ilorom mpu momomiu macmtaOHON
JUHEWKU OTMEPUM Ha 3Toi npsamoil Touky C — Ttakyto, uto AC=2 cM. Jajibllie Mbl
OMpeIeNIUM, CKOJIBKO TaKUX TOYEK MOXHO OTMETUTH Ha npsimoii AB.

IIpumepnsie 6160001

I'eomeTpusi — 370 oAHA W3 caMbIX ApeBHUX HayK. OHa BO3HUKIA emi€ A0
Hameld 3pbl. CIIOBO «reOMETpHUs» B IEPEBOJIE C TI'PEUECKOTO S3bIKAa O3HAYaeT
«3emsiemepuey». Takoe Ha3zBaHHWE OOBSCHSACTCS TEM, YTO 3apOXKICHHE T€OMETPHH
OBIJIO CBSI3aHO C Pa3HBIMHU M3MEPHUTEIBHBIMU paboTaMu. ITH PabOTHI BHITOIHSIIH
MIPU Pa3METKE 3€MEJIbHBIX YYaCTKOB, IPOBEJCHUU JAOPOT, CTPOUTEILCTBE 3AaHUN U
OPYTHUX COOPYKEHUU. B pe3ynbprate Takou AeATeIIbHOCTH NOSBUINCH U MMOCTENEHHO
HaKaIlUIMBajJuCh pa3Hble NpaBUjia, KOTOpPHIE CBA3aHBI C TIEOMETPUYECKUMU
M3MEPEHUSIMH U TOCTpoeHUsiMU. Takum o0pa3om, reoMeTpusi BOZHUKIIA HA OCHOBE
MPaKTUYECKON JeATEeNbHOCTU Jtoje. B nmanpHeliem oHa chopmupoBanach Kak

13 Coxpanstercst conmepkanue u 00bEM MaTepuana, MpejacTaBieHHoro B npumepHoi OOIT — s TpeThero roma
o0yuenus Ha yposHe OOO.
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CaMOCTOSITEIbHAs HAayKa. JTa HayKa 3aHUMAETCS H3YYEHHEM TIE€OMETPUYECKUX
Quryp.

VYron — aro reomerpudeckas ¢urypa. OHa COCTOUT U3 TOUKHU U ABYX JIyUeH,
UCXOMSIIMNX U3 3TOM TOUKH. JIydn — 3TO CTOpPOHBI yria, a ux ollllee Hayaao — 3TO
BEPILIMHA.

Cpenn npeameToB, KOTOPBIE HAC OKPYKAOT, MHOTO OJAMHAKOBBIX. Y HHUX
onvHakoBass (opma, oauHaKOBble pa3Mmepbl. Hampumep, 1aBa OJMHAKOBBIX
KapaH/alla, Be OJMHAKOBBIE TETPAIX, ABA OJMHAKOBBIX 3epKana. B reomerpun nBe
(Gurypsl, KOTOpble UMEIOT OJIMHAKOBYIO ()OPMY M OJJMHAKOBBIE Pa3Mephl, Ha3bIBAIOT

PaBHbBIMHU.
I[J'ISI N3MCPCHUA OTPE3KOB U HAXOXKIACHUA paCCTOSIHI/Iﬁ Ha TIPAKTHUKC
HNCTIOJIB3YIOT PpPAa3JIMYHbIC CAWHUIIBI HSMGPGHHﬁ. MeTp — OJ9TO CTaHAapTHAaAA

MEXIyHapoHas enqunuiia uamMepenus. B oqaom metpe 100 cantumerpoB. B onHom
cautumerpe 10 wmummumerpoB. Ilpu u3MepeHuu HEOONBIIMX PACCTOSIHUH,
HaIpuMep, MEXKy TOUYKaMU Ha JJUCTe Oymaru, 3a €IMHUITY U3MEPEHUS MPUHUMAIOT
CaAaHTUMETp WIM MIJLTUMETP. PaccTosiHue Mex 1y peMeTaMy B KOMHATE U3MEPSIOT
B MeTpax. PaccTosiHue Mexay HacelEHHBIMH ITyHKTaMU U3MEPSIOT B KHJIOMETpaXx.
Ucnonws3yroTcs u apyrue eauHUIlbl u3MepeHus. Hampumep, neummerp, Mopckas
MUJISL.

OrMeruMm mOOBIE TPU TOYKH, KOTOPBHIE HE JIeKAT Ha OJHOHM MPSIMOM.
Coenunum ux orpeskamu. [lonyuum reomeTpudeckyro Gurypy. 3To TpeyrojlbHUK.
Tpu oTMEUEHHBbIE TOUYKH — 3TO BEPIIMHBL. OTPE3KU — 3TO CTOPOHBI TPEYTOJbHUKA.
CyMma nnuH TpEX CTOPOH TPEYroJdbHUKA HA3bIBAETCS €ro InepuMeTpom. /[[Ba
TPEYroJibHUKAa MOKHO Ha3BaThb pAaBHBIMH, €CIM HMX MOXHO COBMECTHUTh
HajoxeHueM. Kaxplil U3 3TUX TPEYroJIbHUKOB MOYKHO HAJIOKUTh Ha JPYrod Tak,
YTO OHU TMOJHOCTBEO COBMECTATCS. IJTO 3HAYUT, YTO IOMAPHO COBMECTATCS HX
BEPUIMHBI U CTOPOHBI. TaKkXe MOMapHO COBMECTATCS U YTIJIbl ’TUX TPEYTOJIbHUKOB.
CoOOTBETCTBEHHO, €CJIM J[Ba TPEYTOJbHUKA PABHBI, TO 3JIEMEHTHI (YIJIbl U CTOPOHBI)
OIHOTO TPEYTrOJbHUKA PaBHbl D3JIEMEHTaM JAPYroro TPEYrojJbHHUKA. 3HAYMT,
PaBEHCTBO JBYX TpPEYrOJIbHUKOB MOYKHO YCTAHOBUTb, HE HaKJIaAblBas OJUH
TPEYroJbHUK Ha APYTOM, a TOJBKO CPABHUBASI HEKOTOPHIE UX DIIEMEHTHI.

B Marematuke Kaxaoe yTBEpXKIEHUE, CIPABEIJIUBOCTb KOTOPOTO
YCTaHaBJIMBAECTCS IIPU MOMOILM PACCYXIAEHHM, Ha3bIBalOT TeOpeMOi. PaccyxkieHus
Ha3bIBAIOTCS JOKA3aTEIbCTBOM TEOPEMBI.

8 KIIACC
(4-it rox o0yuenusi Ha ypoBHe OO0

YUeThIpEXYTrONbHUKA

Teopema daneca u Teopema 0 NPONOPLIMOHAIBHBIX OTPE3KAX, MOAOOHbIE
TPEYrOAbHUKHU

[Tnmomane. Haxoxaenue mmonaaei TpeyroabHUKOB U MHOTOYTOJIbHBIX
¢uryp. [Tnomanau nogoO6HBIX QUryp

)14

14 Uzydenne tematmueckoro paszmena «YIibl B OKPYKHOCTH. BIIMCaHHBIE M ONHMCAHHBIE YETHIPEXYTOJBHUKH.
KacarenbsHble k okpyxHocTH. Kacanue okpykHOCTel» nperycMaTrpuBaercst Ha 5-oM roj ooydenus Ha yposae OOO,
YT0 00EecrneynBaeT BO3MOKHOCTD YBEJIMYEHHs YYEOHOTO BPEMEHH Ha M3Yy4YEHHE MaTepualia 1Mo MpeCTaBICHHBIM
TEMaTHYECKUM pPa3JieiiaM.
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Teopema ITudaropa u Hayaia TPUTOHOMETPUU

O600u1eHue U cucTeMaTH3alus U3y4eHHOro MaTepHaa

Ilpumepnvie 6uovl deamenbHocmu 00yHarOUUXCA '

— KOMMEHTHpOBaHUE (pa3bsICHEHUE) 3HAYCHUSI OCBAMBAEMbIX TOHSTHMH;
dbopmynupoBaHUE ONPEEICHUN;

— n300pakeHUe 1 paclio3HaBaHUE U3yYaeMbIX (DUTYp Ha YEPTExKaX;

— (OpMyYIHPOBKA U I0KA3aTEIbCTBO TEOPEM;

— PpeueHWe 3aJa4y B COOTBETCTBUM C COJECPKAHHUEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3neios. U mp.

IIpuMepHasi TeMATHYECKAS U TEPMHUHOJOTHYECKAS JIEKCHKA

IIpumepnvie cnosa u cirogocouemanus

BepmmHbl  1oMaHO#M, 3BEHbA JIOMAHOW, KBaJApaT, MHOTOYTOJbHUKH,
OompeNiesieHue  MOJOOHBIX  TPEYrOJbHHKOB,  MapajuiesiorpamMMm,  IJIOIIAb
(MHOTOYTOJIbHUKA, TMapajuiesiorpaMMma, TPEeYyrojibHUKa, Tpareiuu), MoI00HbIe
TPEYroJIbHUKH, TIPU3HAKU TIOJ00US TPEYrOJbHUKOB, MPSMOYTOJbHUK, POMO,
CMEXHBIE OTPE3KU, COOTHOIICHUS MEXKY CTOPOHAMHU M YIJIAMHU MPSIMOYTOJIbHOTO
TpeyroibHUKa, TeopeMa, TeopemMa [Iudaropa, Tpanennsi, 4eThIpEXYTOJIbHUKH.

IIpumepnvie gpasv

MpbI 3HaeM, 4TO IEPUMETP napasuiesorpamMmma paseH 48 cm. Ham Hy>KHO HalTH
CTOPOHBI MapajuiesiorpaMma, eciu 1) olHa CTOpoHa Ha 3 ¢M OoJibliie Ipyroi, 2)
Pa3HOCTh ABYX CTOPOH paBHA 7 cM, 3) OJIHAa U3 CTOPOH B JIBa pa3za OOJIbIIIE APYTOH.
Bynem pemats 3amady.

Mps1 GynieM f0Ka3bIBaTh TEOpeMY / MPUCTYIIUM K J1I0KA3aTENbCTBY TEOPEMBI /
JIOKakKeM TeopeMy / HaM MPEACTOUT JOKa3aTh TEOPEMY.

Mp1 Ha3BaIM NEPBBIN (BTOPOU, TPETUI) TPU3HAK MTOOOUS TPEYTOJIbHUKOB.

MpsI paccMOTpenu PUCYHOK, Ha KOTOPOM H300paxE&H MHOTOYTOJIbHUK. JTOT
MHOT'OYT'OJIbHUK BBIIYKIIBIM, IOTOMY YTO OH JIEKUT IO OAHY CTOPOHY OT Ka)IOi
MPAMOM, MPOXOISIIEN YEPE3 ABE €T0 COCETHUE BEPIIINHBL.

Ipumepnvie 6160001

OTpe3ku, U3 KOTOPBIX COCTAaBJIEHA JIOMaHasi, HAa3bIBAIOTCA €€ 3BEHBSIMH.
KoHupl 3TX OTpe3koB — BepuidHbl JioMaHoW. CymMMa JUIMH BCEX 3BEHBEB
HAa3bIBACTCS JJIMHOU JIOMAHOM.

Ecnu HecMexHbIe 3BEHbsI 3aMKHYTOM JIOMAaHOW HE UMEIOT OOIINX TOYEK, TO
3Ta JIOMaHas Ha3bIBA€TCSd MHOTOYI'OJbHUKOM. 3BEHBbS JIOMAHOW Ha3bIBAOTCS
CTOPOHAMH MHOTOYIOJIbHMKA. JlIMHa JIOMaHOW HA3bIBAETCA IEPUMETPOM
MHOT'OYTOJIbHUKA.

JIBe BepmIMHBI MHOTOYTOJIbHMKA, IPUHAICKAIIUE OIJHOM CTOPOHE,
Ha3bIBAIOTCH coceHUMU. OTpPEe30K, KOTOPBIM COSAMHSIET JABE JIIOObIE HECOCETHHE
BEPIIMHBI — 3TO TUATOHAIbL MHOTOYT OJIbHUKA.

JIr060ii MHOTOYTOIBHUK pa3eiseT MIOCKOCTh Ha aBe dacTtu. OmHa 4acTh —
ATO BHYTPEHHSISI 00J1aCTh MHOTOYTOJIbHUKA, a Ipyras — BHEIIHSS.

MHOroyroJIbHUK Ha3bIBAa€TCS BBITYKIIBIM, €CIU OH JIEKUT MO OJIHY CTOPOHY
OT KQXKJIOW MPSIMOM, MPOXOASINIEN Yepe3 ABE €r0 COCEIHUE BEPILIUHBI.

Kaxnpiii 4eTbIp€XyronpHuK UMeeT 4 BepIIUHbL, 4 CTOPOHBI U 2 IUArOHANIH.
JIBe HECMEXKHBIE CTOPOHBI YETHIPEXYTOJIBHUKA HA3BIBAKOTCS MPOTUBONOIOKHBIMU.
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JIBe  BepuIMHBI, HE  SBISIONIMECS  COCEOHUMH, TOXE  HA3bIBAIOTCS
MPOTUBOMOJIOKHBIMU. YeThIPEXYTOJIbHUKA OBIBAIOT BBIMYKJIbIE W HEBBIMYKIIBIE.
Kaxnas pawmaroHanb BBINYKIOrO YETHIPEXYTOJIbHHUKA pa3JeNIsIET €ro Ha JBa
TpeyroysibHUKa. OJHA W3 JUaroHajei HEBBITYKJIOrO YETHIPEXYTOJIbHUKA TAKKE
pas3aensieT ero Ha JiBa TPEYroJbHUKA.

[TapannenorpaMM — 3TO YETBIPEXYTOJIBHUK, Y KOTOPOTO MPOTHBOIOJI0KHBIE
CTOPOHBI TMOMAPHO MapajieNbHbl. B mapamienorpaMme OPOTUBOIOJIOKHBIE
CTOPOHBI PaBHBI U MPOTUBOIOJIOKHBIE YIITy paBHbL. Jluaronanu napasienorpamMmma
TOYKOW MEPECECUEHHUS AETATCS MOIMOJIaM.

Tpaneuust — 3T0 YETBIPEXYTOJBHUK, Y KOTOPOTO JABE CTOPOHBI MAPAIIICIIbHBI,
a JIB€ Jpyrue He MNapajuieNbHbl. llapamienbHble CTOPOHBI Tpanelud — 3TO €€
OCHOBaHWUS, a JIBE JIPyTrUe CTOPOHBI HA3BIBAIOTCSI OOKOBBIMU. Tpamerust Ha3pIBaeTCs
paBHOOEIpEHHOM, eciii €€ OOKOBBIE CTOPOHBI paBHBI. Tpamenus, OJUH U3 YIJIOB
KOTOPOW NIPSAMOM, HA3bIBAETCS MPSIMOYTOJIbHOM.

PaBHbIE PSMOYTOJIbHUKKM UMEIOT paBHBIE IUIOMIAAA. ECIM MHOTOYrOJIbHUK
COCTaBJICH M3 HECKOJbKHX MHOTOYTrOJbHUKOB, TO €ro IUIONIAaJlb paBHA CYMME
IomaAed 3TUX MHOroyrojbHUKoOB. Ilmomianbs KBajgpaTra paBHA KBaJpaTy €ro
CTOPOHBI.

[Tnomaae NpssMOyrojibHUKA paBHA MPOU3BEJCHUIO €70 CMEXHBIX CTOPOH.

Ecnu xBagpaT 0JlHOW CTOPOHBI TPEYTOJbHUKA PABEH CYMME KBaJPaTOB JABYX
JIPYTUX CTOPOH, TO TPEYTOJILHUK MPSMOYTOIBHBIA. DTO TEOpEMa, 00paTHas TeopemMe
[Tudaropa.

Ecnam nBa yrina ogHOTO TpeyrojbHHKa COOTBETCTBEHHO PaBHBI ABYM YIJIamM
IPYyroro, TO TaKWe TPEYTrOJIbHUKU MOAOOHBI. DTO TEpBBIA MPU3HAK MOJ00MS
TPEYTrOJIbHUKOB.

Ecaiu paBe CTOPOHBI OAHOTO TPEYroJbHUKA MPONOPLIUOHAIBHBI ABYM
CTOPOHAM JIPYroro TPEyrojabHUKA U YIJIbl, 3aKJIOUEHHBIE MEKTY 3TUMU CTOPOHAMHU
paBHBI, TO TaKW€ TPEYTrOJIbHUKUA TMOJOOHBI. DTO BTOPOM MpPH3HAK MOJOOUS
TPEYTrOJIbHUKOB.

Ecan cTopoHBI OJHOTO TPEYrojbHHKA MPOMOPUUOHAIBHBI TPEM CTOPOHAM
JIPYyroro, TO TaKW€ TPEYTrOJNbHUKKA TOMO0O0HBI. ITO TPETUHl TPHU3HAK MOI00MS
TPEYTOJIbHUKOB.

9 KITIACC
(5-ii rog o0y4enus na yposue 000) °

VYTIubl B OKpYKHOCTU. BriicaHHbIE M OMMCAHHBIE YETHIPEXYTOJIbHUKHU.
Kacarenbnbie k okpyxxHOCTH. Kacanue okpyxHOCTEN

Tpuronometpus. Teopembl KOCHHYCOB U CHHYCOB. PellieHne TpeyroibHUKOB

[IpeoGpazoBanue mogobusi. MeTpuueckre COOTHOIIEHUSI B OKPYKHOCTH

BexTopsl

O06001meHne U cucTeMaTH3aIusI U3Y4eHHOTO MaTepraa

Ipumepnuvie 6uowvt desmenbHocmu 00yuarOWUXCc:

15 M3yuenne TemMaTHueckux pasieios «JleKapTOBbl KOOPAMHATHI HA IJIOCKOCTUY», «IIpaBUIbHbIE MHOTOYIOJIbHUKH.
JnvHa OKPY)KHOCTH | IUIOMIAIs Kpyra. Beraucnenune mromazaei», «/IBIkeHus TIOCKOCTH» MPeayCMaTpUBAeTCs Ha
6-oM rox o0ydeHus Ha ypoBHe OO0, 9TO 0OECIIeunBaeT BO3MOKHOCTh YBEIMICHUS YIeOHOTO BPEMECHU Ha U3YUCHHE
MaTepHraa o MPEICTaBICHHBIM TEMAaTHISCKAM Pa3IeiaM.
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— (opMylIHpOBaHUE OMNPEACICHUN UM WUIIOCTPUPOBAHUE OCBAMBAEMbIX
MOHSITHH;

— (OpMyYIHPOBKA U I0KA3aTEIbCTBO TEOPEM;

— BbIBeJICHHE (HOPMYIL;

— PpEUICHHE TEOMETPUUYECKUX 3a7a4 B COOTBETCTBUM C COAECPKAHUEM
OCBaMBAEMbIX TEMATHUUYECKUX pa3aenoB. U mp.

IIpuMepHasi TeMATHYECKAS M TEPMHUHOJIOTMYECKAA JIEKCHUKA

IIpumepnvie cnosa u cirogocouemanus

buccektpuca, BekTOop (HEKOJUIMHEApHBIM BEKTOpP), KacaTeiabHas K
OKPY>KHOCTH, KOOPJWHATHI BEKTOpa, KOIPGUIIMEHTHI Pa3JI0KEHHS, METOJ
KOOPJIMHAT, OKPY>KHOCThb (BIMCaHHAs, OINHWCAHHAs), NPUMEHEHHE BEKTOPOB K
pElIeHnI0 3aJ1a4, MPOCTEHIINE 3a/1aui B KOOpPAUHATaX, CUHYC (KOCUHYC, TAaHTEHC,
KOTaHT€HC) yria, paJuyc, CKaJISpHOE NPOU3BEACHHE BEKTOPOB, CJIOKEHUE
(BBIUMTAHHUE) BEKTOPOB, COOTHOIIIECHUS MEXKTY CTOPOHAMHU U yTIIaMU TPEYTOJIbHUKA,
CpelHsisl JIMHUS Tparenud, TOYKa KacaHus, YIribl (IEHTpajbHbIE, BIUCAHHBIC),
YMHOKEHHE BEKTOpa Ha 4YHWCIIO, ypaBHEHHUE, YEThIPE 3aMeEuaTesibHbIE TOUYKHU
TPEYroJIbHUKA.

IIpumepnvie gpasv

Mp&1 noKa3ainu, 9To npsiMasi U OKPY>KHOCTb MOTYT UMETh OJTHY WJIU JIBE O0IITHE
TOYKH U MOTYT HE UMETh HU OJHOM OOIIel TOUKH.

JlokaxkeM TeopeMy O CBOWCTBE KacaTeIbHOM K OKPYXHOCTHU (O cpeaHei
JIMHUY Tpareiun).

Tenepp Mbl OyzneM AOKa3bIBaTh TEOPEMY, OOpATHYIO TEOpPEME O CBOMCTBE
KacaTeJIbHOW — MPU3HAK KacaTeIbHOM.

Ham mpeacrout gokaszaTh, YTO MEPHEHIUKYJISIP, TPOBEAEHHBIN W3 KaKOW-
HUOYZIb TOYKU OKPY>KHOCTH K JHAMETPY, — 3TO CpeHEee MPOMOPIIMOHATBHOE IS
OTpPE3KOB, HA KOTOPHIE OCHOBAHUE MEPIECHINKYIISIPA IEIUT JUAMETP.

Ipumepnvie 6160001

Ecnu paccrosiHue OT LEeHTpa OKPYKHOCTH OO HpPSIMOM paBHO pagnycy
OKPYXHOCTH, TO TIpsIMasi 1 OKPYKHOCTh UMEIOT TOJIBKO OJIHY 0011yto TouKy. Eciu
PAcCTOSTHHE OT IEHTPa OKPY>KHOCTH JI0 TIPSIMOM OOJIbIe pajgnyca OKpY>KHOCTH, TO
npsiMasi U OKPYKHOCTh HE HMEIOT OOITUX TOYCK.

[Ipsimasi, MeroIasi ¢ OKPY>KHOCTh. TOJIBKO OJJHY OOIIYIO TOUKY, Ha3bIBACTCS
KacaTeIbHOM K OKpYKHOCTH. X 00111251 TOUKa Ha3bIBAETCS TOYKOW KaCAHHSI IPSIMOMA
1 OKPY’KHOCTH.

KacarenbHast kK OKpy>KHOCTH NEPIICHINKYJIPHA K paInyCy, IPOBEAEHHOMY B
TOYKY KaCaHHsI.

OTpe3ku KacaTeIbHBIX K OKPYXHOCTH, MPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbl. OHUM COCTaBIISIIOT PaBHbIE YIIIbI C MPSIMOM, TPOXOASIIEH Yepe3 3Ty TOUKY U
LIEHTP OKPY>KHOCTH.

Ecnu npsiMas mpoXoauT depe3 KOHEIl paguyca, JISKAIIUNH Ha OKPYKHOCTH, U
MEPIIEHANKYJIAPHA K 3TOMY PaJINyCy, TO OHA SIBIIAETCS KaCaTEeIbHOM.

Jlyra Ha3pIBaeTCs MOJYOKPYKHOCTBIO, €CIM OTPE30K, COCIHUHSIOMIMNN €€
KOHIIbI, SIBJIAETCS THAMETPOM OKPY>KHOCTH.

BrnimcanHblil yros1 u3MepsieTcs NOJIOBUHOM JIyT'H, HA KOTOPYIO OH OIHAPAETCH.
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Kaxxnas Touka OuCCEKTpUCY HEpa3BEPHYTOrO yria paBHOYyAaJ€Ha OT €ro
ctopoH. OOpaTHO: KakJas TOYKa, Jiexallass BHyTpU yria U paBHOYIaJEHHas OT
CTOPOH YIJIa, JIEXKHUT Ha €ro OUCCEKTpHUCE.

OTpe3ok, 1IsI KOTOPOTro YKa3aHO, KaKasi U3 €ro rpaHUYHbIX TOYEK CUUTACTCS
HayaJioM, a KakKasi — KOHIIOM, Ha3bIBA€TCS HAITPABJICHHBIM OTPE3KOM, UJIM BEKTOPOM.
BekTopbel MOryT HCHONB30BATBHCS Uil PEHICHUS] TEOMETPUUYECKUX 3ajad U
JIOKa3aTENbCTBA TEOPEM.

Cpennsis nUHHS Tpaneuuu — 3TO OTPE30K, COCAUHSIONIUMNA CEpPEIUHbI €€
O00KOBBIX CTOpOH. CpeHsis TUHUS TPaNely napauieibHa OCHOBAHUSIM U paBHA UX
NOJIyCYMME.

Ha mockocTu 11000 BEKTOp MOXKHO pa3IokKUTh MO JBYM JaHHBIM
HEKOJUTMHeapHbIM  BekTopaM. KoadduuueHTtsl  pasnoxkeHus TpU  ITOM
OTPEEISIIOTCS €IUHCTBEHHBIM 00pa3oM.



31

Coaep:xkanue yueOHOro npeamera « BeposiTHOCTb U CTATHCTHKA)
7 KUIIACC
(3-ii rog o0y4enus na yposue 000) 1

[IpencraBnenue qaHHbBIX

OnucarenbHasi CTATUCTUKA

CiyyaiiHasi U3MEHYUBOCTD

Beenenue B Teoputo rpadosn

BeposTHOCTb M YacTOTa CIy4ailHOTO COOBITHUS

O600u1eHue ¥ cucTeMaTH3alus U3y4YeHHOr0 MaTepuana

IIpumepnvie 6uovl deamerbHOCIMU 00YUAIOUIUXCA '

— KOMMEHTUPOBAaHHE MPEJCTOSIINUX ACHCTBUM;

— U3BJICUCHHE MH(OPMAIIUN/ TaHHBIX;

— ¢hopMyIHpOBaHUE LEMOYEK JOTMUYECKUX PACCYKIECHUN U Ap.

IIpumepHasi TeMaTH4YeCKasA 1 TEPMHUHOJIOTHYECKAsl JIEKCHKA

IIpumepnvle cnosa u crogocouemaHnus

Huarpamma (ctonmbukoBas (crosnbuaras), Kpyroas), rpaduk, TabOmuIa,
omnucareNnbHas CTATUCTUKA, CpelHee apupMeThdyecKkoe, MeauaHa, pazMax, rpad,
BEpIIIMHA, PeOpo, CTENEHb BEpPIIMHBI, 00X0J Tpada (3iyiepoB MyTh), CIydalHBIH
HKCIIEPUMEHT (OIIBIT), CTy4YallHOE COOBITHE.

8 KVIACC

(4-ii ron o0y4enus na yposae 000) Y
[ToBTOpEeHue
OrnucarenbHas cTaTUCTHKA. PacceMBaHne TaHHBIX
MHoxecTBa

BeposiTHOCTH ciTydaiiHOTO COOBITHS

O06001eHNe U cCUCTEMaTH3allus H3yIeHHOTO MaTepraa

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUWUXCA

— KOMMEHTUPOBAHUE MPEACTOSIIINUX JICHCTBUM;

— U3BJICUCHHE MH(GOPMAIIUH/ TaHHBIX;

— ¢hopMyIHpOBaHKE IEMTOYEK JOTHUYECKUX PACCYKICHUN U AP.

IIpumepHasi TeMaTHYeCKAs U TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepnsie crnosa u crogocouemanus

Jlucnepcusi, MHOKECTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXECTBO, OIEpPALUU
HaJl MHOKECTBaMH (00bEUHEHHE, IEPECEUCHHE, IOMOJIHEHUE), IEPEMECTUTETBLHOE
CBOWCTBO, COYETATEIBHOE CBOWCTBO, PACHPEAECIUTEIBHOE CBOMCTBO, CBOWCTBO
BKIJTFOUCHHMSI, CTAH/IAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB, CIydallHbIE COOBITHS,
BEPOSITHOCTU COOBITUH, CITy9allHBIN BBIOOD.

9 KITIACC

16 Coxpansiercs conepxanue U 00bEM MaTepuana, IpeacTaBieHHoro B npumepHoit OOIl — s TpeThero roaa
obyuenns Ha ypoHe OOO. B ciydae HEOOXOMUMOCTH, OOYCIOBICHHON WHIWBHAYAILHBIMH OCOOCHHOCTSIMH H
BO3MOYKHOCTSIMH OOYUAIOIIUXCS ¢ HAPYIICHISIMHA CTyXa, U3ydeHHEe MPOrpaMMHOTO MaTepHaia 1Mo TEMaTHIECKOMY
pazneny «BepoSTHOCTB M 4acTOTa CIIYIaifHOTO COOBITHS» MOXET OBITh OPTaHN30BAHO HAa YETBEPTOM IOy 0OyUCHUS
Ha yposHe OOO.

1" Nsyuenue TemaTHueckux paszaenos «Beenenue B Teopuio rpadop», «CiayuaiiHble COOBITHS) HPELyCMaTPHBAETCS
Ha 5-oM roj oOydenus Ha ypoBHe OOQO, uTo obecneunBaeT BO3MOKHOCTH YBEIMUYCHHS y4eOHOTO BpPEMEHH Ha
M3ydeHHe MaTepraa 1o MPeICTaBICHHBIM TEMAaTHISCKUM Pa3/ieiaM.
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(5-ii rox o0y4enus na yposae 000) 18

IToBTOpEHUE

Benenue B Teoputo rpados

Crnyyaitnbie cOOBITHUS

OneMeHThl KOMOMHATOPUKHU

O600u1eHue ¥ cucTeMaTH3alus U3y4eHHOro MaTepuana

Ilpumepnvie 6uovl deamenrbHoCmU 00YHAIOUWUXCA

— KOMMEHTUPOBAHUE MPEACTOSIIINUX ICHCTBUM;

— U3BJIeYeHUE UH(POPMALIUK/TAHHBIX;

— ¢hopMyIHpOBaHUE LEMOYEK JOTMUYECKUX PACCYKICHUN U Ap.

I[IpumepHasi TeMaTHYeCKAasi U TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u crogocouemaHnus
OO0benuHeHHe COOBITUN, TMEpeceYeHHe COOBITUH, HECOBMECTHbIE COOBITHS,
yCIIOBHAs BEPOSTHOCTh, HAXOXJICHUE BEPOSITHOCTEH, auarpamMma, Trpaduk,
NEPECTaHOBKH, (paKkTopuas, coueTaHUe, YUCIO COUYeTaHUu, TpeyroiabHuk [lackans,
KOMOWHATOpHUKA.

5 KUIIACC

Yuciia v BBIYMCICHUSA

— TIOHMMaTh W TIPAaBWJIBHO yHOTPEOJATh TEPMUHBI, CBSI3aHHBIC C
HATypaJIbHBIMH YHCIIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU;

— CpaBHMBATh M YIOPAIOYMBATH HATypajbHble YHCIA, CpPaBHUBATH B
POCTEHIINX CIy4dasix OOBIKHOBEHHBIE APOOH, IeCATUYHBIE TPOOH;

— COOTHOCHUTh TOYKY Ha KOOPJIMHATHOM (YMCJIOBOM) TpsIMOM ¢
COOTBETCTBYIOIIUM €M YHMCIOM M M300pa)kaThb HATypajbHbIE YMCIAa TOYKAMU Ha
KOOPAWHATHOM (YMCIIOBOM) MPSMOI;

— BBIMIOJIHATH apuU(METUUYECKHE IEHCTBUSA C HATYPAJIbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMHU B MPOCTEHIITUX CITydasix;

— BBITIOJIHATH MPOBEPKY, MPUKUIKY pe3yibTaTa BbluucieHUU. 6 OKpyrisTh
HaTypaJdbHbIC YUCIIA.

PenreHue TeKCTOBBIX 32144

— pemiaTh TEKCTOBBIE 3a/Jaud apu(PMETHUECKHM CIIOCOOOM U C TMOMOIIBIO
OpPraHNU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB,;

— peliaTth 3aJayu, COJEpXKAIIUE 3aBUCHMOCTHU, CBSI3bIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMsI, PACCTOSIHUE; 1I€Ha, KOJTUYECTBO, CTOUMOCTb;

— WCIIONIb30BaTh KPATKUE 3amKCH, CXEMbI, TaOIUIbl, O0O3HAYECHUS TIPHU
pelieHnu 3aaau;

— TI0JIb30BaThCsl OCHOBHBIMU €AWUHUIIAMM HW3MEPEHMs: LEHBI, MAaccChl;
pacCTOsIHUS, BPEMEHHU, CKOPOCTH; BbIpa)KaThb OJHU €JAUHUIBI BEJIMYHMHBI Yepe3
Apyrue,

— W3BJICKATh, AHAJIM3UPOBATH, OIEHUBATH WH(HOPMAIIHIO, TPEACTABICHHYIO B
Tabaule, Ha cTo04YaTol [uarpaMMe, THTEPIPETUPOBATH MTPECTABICHHbIE IaHHbBIE,
MCIIOJIb30BaTh JaHHBIE IIPU PEILICHUH 3a]1a4.

18 Msydyenme TemaTmueckux paszienoB «leomeTpuueckas BEpOSTHOCTH», «Mcrnbitanus bepuymmm», «Coydaiinas
BEIMYMHA» TpeAycMaTpuBaeTcs Ha 6-oM rox oOydenumss Ha ypoBHe OOO, uto obecrieunBaeT BO3MOXKHOCTD
YBeIMUYEeHHUS] y4eOHOr0 BpeMEHH Ha M3ydeHHE MaTepHala 110 MPEACTaBICHHBIM TEMaTHIECKUM pa3JieiaM.
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Harnsianas reomerpus:

— TIOJIb30BAThCSl TEOMETPUUECKUMM MOHSATUSIMU: TOUYKA, MpsAMasi, OTPE3OK,
JIy4, YTOJI, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KPYT;

— TPUBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOMIEr0 MHPA, UMEIOUUX (POpMy
M3YUYEHHBIX T€OMETPUUECKUX PUTYD;

— UCIIOJIb30BAaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMU: BEPILIMHA, CTOPOHA; C
MHOTOYTOJIbHUKaMHU: yTOJ, BEpIINHA, CTOPOHA, JAMAroHaidb; C OKPYXHOCTBIO:
panuyc, 1uameTp, UEHTP;

— M300paxaTh W3y4YEHHbIC T'e€OMeTpuueckrue (UTypbl Ha HEJIMHOBAHHOW WU
KJIETYaTON OymMare ¢ MOMOIIBLIO ITUPKYJIS U JIMHEHKH,

— HaXOJUTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOIIbIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHON JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
paauyca;

— KCMOJIB30BAaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajpaTa s
UX TIOCTPOEHUS, BBIYUCICHUS TIIONIAU U IEPUMETPA;

— BBIYUCJISITH TIEPUMETP M IUIOMIAJb KBajpara, MpsSMOYrojibHUKa, (GUTYp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4Yucjie (Uryp, m300pakxEHHBIX Ha
KJIeT4yaToi oymare;

— MOJIb30BATHCS OCHOBHBIMU METPUYECKUMHU €AUHUIIAMUA U3MEPEHUSI JJTUHBI,
IJIOIIAAH; BBIPAXKATh OJHU €IMHUIIBI BEIMYMHBI YEPE3 IPYTHE;

— pacrno3HaBaThb Mapajulefienure]l, KyO, HCIOIb30BaTh TEPMUHOJOTHIO:
BEpIIMHA, peOpO IpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHU Napaljiesienuneia, Kyoa;

— BBIYMCIATH 00BEM KyOa, mapamienenuneaa mo 3aJaHHBIM U3MEpPEHUsIM,
M0JIb30BaThCs €AMHUIIAMH U3MEpeHusl 00bEMa,;

— pelIaTth HECJIOXKHBIE 3aauyld Ha W3MEpPEHHE I€OMETPUUYECKHUX BEIUYUH B
IIPAKTUYECKUX CUTYaALUAX.

6 KJIACC

Yuciia v BBIYMCICHUSA

— 3HaTh U MOHUMATh TEPMUHBI, CBA3AaHHbBIC C PA3JIUYHBIMU BUJIAMU YUCEI U
croco0amMu uX 3aMucH, MEPEXOAUTh (€CIH 3TO BO3MOXKHO) OT OJHOM (POpMBI 3amucu
4yHuclia K IpYrou;

— CPAaBHUBATH U YIIOPSIOYMBATH IIEJIbIC YUCIIa, OOBIKHOBEHHBIE U IECSITHUHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB,

— BBIMOJHATH, COUYETasi YCTHBIE M MUChbMEHHBIE MPUEMBI, apuMeTHuecKue
JNEUCTBHSI C HATYPaJIbHBIMU U LIEJIBIMUA YUCIIAMH, OOBIKHOBEHHBIMU U IE€CATUYHBIMU
JIPOOSMU, TIOJIOKUTEILHBIMU U OTPUIIATEIHHBIMH YHCIIAMH,;

— BBIYHCJISITh 3HAYCHUS YHCIIOBBIX BBIPAKEHHM, BBINOJHATh MPUKUJIKY W
OLICHKY pe3yJibTaTa BbIYUCJICHUN; BBIMOJHATH NPEoOpa30oBaHUsl UYHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETHIECCKUX JICHCTBUM;

— COOTHOCHUTH TOYKY Ha KOOPAMHATHOM MNPSIMOM C COOTBETCTBYIOLIMM €M
YUCJIOM M H300pa)kaTh 4YKCJIAa TOYKAMHU Ha KOOPAMHATHOW MPAMOM, HAXOIHUTh
MOJYJIb YUCJIA,;

— COOTHOCHUTB TOYKH B IMPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMU
9TOU TOYKH,

— OKPYIJISIThH ILIE€JIbIe YKCIIAa U JIECATUYHBIC APOOU, HAXOIUTh MPUOIMKEHUS
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YHUCEJL.

YuciioBble M OyKBEeHHbIE BbIPAKEHHS .

— MOHUMATh U YIOTPEOISITh TEPMUHBI, CBI3aHHBIC C 3aITUCHIO CTETICHU YHCIIA,
HaxOJIUTh KBaJpaT M KyO uHMCIa, BBIYUCISATH 3HAYEHUS YHUCIIOBBIX BBIpaKEHUH,
COJIep KalllUX CTEIEHH;

— MOJIb30BAThHCS MIPU3HAKAMHU JETUMOCTH, PACKJIaIbIBaTh HATYpalbHbIC YnCIia
Ha MPOCThIE€ MHOKUTEIIH;

— TI0JIb30BAThCSI MACIITA0OM, COCTABIISATH MPOMOPIIMKU U OTHOIICHUS

— WUCHOJIb30BaTh OYKBBI JJIsi 00O3HA4YeHUsT 4YHCEN TMpU  3alucu
MaTEeMaTHUYECKUX BBIPAXKEHUM, COCTABJISATh OYKBEHHBIC BBIPAKECHHUS U (HOPMYIIBI,
HAaXOJUTh 3HAYCHUsS OYKBEHHBIX BBIPAXKECHHUH, OCYIIECTBISAS HEOOXOJAUMBIC
MOJICTAHOBKH M MPeoOpa30BaHUS;

— HaxXOJIUTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienue TeKCTOBLIX 3a/1a4 .

— pelIaTh MHOTOIIATOBBIE TEKCTOBBIC 3a7]a4l apU(METHUCCKUM CIIOCOOO0M;

— pemaTh 3a/laud, CBSI3aHHBIC C OTHOIICHUEM, MPOMOPIMOHATBEHOCTHIO
BEJIMYMH, MIPOIICHTAMU; peliaTh TPU OCHOBHBIE 33/1a4M HA IPOOU U MPOIICHTHI;

— pemiath 3aJayu, COJECpXKaIue 3aBUCHMOCTHU, CBS3BIBAIOIINE BEITUYHHBI:
CKOPOCTb, BpeMsl, paccTosiHue, 1ieHa, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJUTEILHOCTh, BpeMs, 00BEMa paboThl, HCIOJB3YS apuMETHUYECKHE
NEUCTBHS, OLIEHKY, HOPUKHIKY; TOJIb30BAThCS  €AMHULAMH  HM3MEpPEHUS
COOTBETCTBYIOILIUX BEJINYMH,;

— COCTaBJISATh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBHUIO 33/1a4H;

— W3BJIEKaTh MH(POpPMAIIMIO, MPEACTABICHHYIO B TaONHIAX, Ha JUHEHHOM,
CTONOYATON WM KPYroBOM JuarpamMmax, HHTEPIPETHPOBATH MPECTaBICHHBIE
JAHHBIE; UCTIOJIb30BaTh JAHHBIE IIPU PEIICHUH 3a]1a4;

— IIPEACTABIATh HH()OPMALIMIO C TTOMOIIBIO TAOJIHII, TUHCHHOU 1 CTOJIOYATON
Iarpamm.

Harnsignasi reomerpus:

— TPUBOJUTH NMPUMEPHI O0BEKTOB OKPYXKAIOIIET0 MHUpa, UMEIouX (hopmy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX (PUTYD;

— wm300paxkaTh C TIOMOIIBIO IUPKYJSA, JHHEWKH, TPAHCIOPTUpA Ha
HEJIMHOBAHHOMW M KJIETYATON Oymare nu3y4eHHbIC IJIOCKUE TeOMETPpUUIECKHE (DUTYPBI
U KOH(UTypaluy, CAMMETPUYHBIC (DUTYPHI;

— TMOJb30BAaThCS TE€OMETPUUYECKUMHU TOHSITUSIMU: PABEHCTBO  (QUTYP,
CUMMETpHUSI; HCIOJb30BaTh TEPMHUHOJOTHIO, CBA3aHHYIO C CHUMMETpPHUEH: OCh
CUMMETPUH, LICHTP CUMMETPHH;

— HAXOJUTh BEJIMYHMHBI YIJIOB HM3MEPEHHEM C MOMOIIBI TPAHCHOPTHPA,
CTPOUTH YIJIbl 33JJAaHHOW BEJIMYUHBI, [T0Jb30BATHCS MPU PELICHUH 3374 TPayCHOM
MEpPOH YIJI0B; pACIIO3HABATH HA YEPTE)KAX OCTPBINA, NPSIMOU, pa3BEPHYTHIA U TYIIOU
YTJIBI;

— BBIYUCIHIATH JJIMHY JIOMAHOW, MEPUMETP MHOTOYTOJbHHUKA, MOJIb30BATHCS
€MHULIaMH1 U3MEPEHUS JUTMHBI, BbIpaXKaTh OJIHU €ITUHULIBI U3BMEPEHUS IJTMHBI Yepes

Jpyrue;
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— HaxOAWTh, UCTOIB3Ys YEPTENKHBIE MHCTPYMEHTBI, PACCTOSHHS: MEXKIY
IBYMS TOYKaMH, OT TOUKH JI0 MPSIMOM, UTMHY ITyTH Ha KBaJIPaTHON CETKE;

— BBIYHCIATH IUIOMIAAL (UTYpP, COCTABIECHHBIX W3 MPSMOYTOJIbHUKOB,
MCTIOJB30BaTh pa30reHue Ha MPSMOYTOIBHHUKH, Ha paBHBIC (PUTYPHI, TOCTpAaUBaHHUE
710 TIPSIMOYTOJILHUKA; TTOJIb30BAaThCsl OCHOBHBIMH €IMHUIIAMH U3MEPEHUS TUIOIIAH;
BBIpaXXaTh OJHH SUHUIIBI U3MEPEHUS IO Yepe3 IPYyTHe;

— pacrmo3HaBaTh HA MOJCIAX M M300paXEHUSIX MTUPAMHUIY, KOHYC, IIMIINHID,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA,;

— U300paXkaTh Ha KJIETYATON OyMare mpsiMOYTroJIbHBIN NapauiesienuIen;

—  BBIUUCIATE O0BEM  MPSAMOYTOJIBHOTO  Mapajvlenenunena, Kyoa,
MOJTb30BaThCS OCHOBHBIMH CIWHHUIIAMH HM3MEpPEHHUsT 00bEMa; BBIpaXKaTh OJHU
eIMHULIBI U3MEpPEHus: 00BEMa uepe3 Apyrue;

— pemiaTh HECJOXHBIC 33a/la4i Ha HAXO0XKJICHHE T€OMETPHUECKUX BEIUYHH B
NPaKTUYECKUX CUTYaIHSX.



S KUIACC

TemaTu4yeckoe NIAHUPOBAHUE

TeMaTrueckoe MIAHUPOBAHKUE 110 MATEMATHKE MPEJICTABICHO N0 ToaaM o0yueHus (5—6 Ki1acchl).

OCHOBHBIE BUBI ICSITEILHOCTH 00YUYAIOMINXCS IEPEUUCIICHBI IPU U3YUEHUU KAXKI0M TEMbl U HAPABJICHBI HA JOCTHKEHUE
IJIAHUPYEMBIX pPe3ybTaTOB oOydeHus. llepedeHb BHUIOB JEATEIBHOCTA MOXXET OBITh PACHIMpPEH WU COKpalléH — ¢ y4€TOM
BO3MOKHOCTEM M OrpaHUYEHUN 00ydaronIuxcs, 00yCIOBIECHHBIX CTPYKTYpOH HApYIICHUS MIPHU MATOJIOTHUU CIyXa.

Oo01ee kommyecTBO 4acoB — 170 gacos.

Tembl (TeMaTHYeCKHE

OcHoBHOE CoacpiKaHue

OcHoOBHbIE BHIbI IeSITEILHOCTH oﬁyqamumxca

OKpYIJICHHE HAaTypPaJIbHBIX YACEI
Apudmernueckue AeMCTBUS C HATYpaIbHBIMU
yucnamu. CBOMCTBAa HyJS NPH CIOKEHUU H

YMHO>KEHUHM, CBOWCTBA  €OUHHUIBI  IpPU
YMHO>KEHUH. [lepemectuTenbHoe u
COueTaTeNIbHOE  CBOMCTBA  CIOXKEHUS WU

YMHOXXCHHS, PpacIpeaeIuTeIbHOE CBOMCTBO
YMHOKCHHUSI.

Jlenutenu wW KpaTHBIE 4YHCIA, Pa3IOKCHHE
Yyycjaa Ha MHOXHUTEIU. J[eleHHe ¢ OCTaTKOM.
IIpocTeie u cocTtaBHble uucia. llpu3Haku
menmuMoctH Ha 2, 5, 10, 3, 9.

UwucnoBbie BEIPpOKECHUS; TIOPS TOK JCHCTBUH.
Pemienne  TEKCTOBBIX  3aJady  Ha  BCE
apupMeTHYECKHUE JIeHCTBUS, HA JBIKEHUE U
MTOKYTIKH.

0J10K1/ MOy JIN)
Harypaabubie umcaa. | JlecatnyHas  cuctema  cuumcieHus. Psag | B meuenue yuebnoeo 200a: NOHUMAaTh, NMPUMEHITH B CaMOCTOSITENLHOM
HeiicTBus ¢ | HaTypaibHBIX uucen. HaTypanbHbIi psij. | pedud, BOCIPUHUMATh (CIYXO3pUTENbHO W/WINM Ha CIyX C y4ETOM YpPOBHS
HATYPAJIbHbIMHU Uucnmo 0. HarypanbHble  uncia — Ha | CIIyXOpPEUueBOIO pa3BUTUS OOy4yalOUIMXCsA) U JOCTATOYHO BHSTHO U
yncjgamu (43 1) KOOPJIMHATHOM MPSMOM. CpaBHEHHE, | €CTECTBEHHO BOCIPOHM3BOJIUTh TEMATHUECKYI0O M TEPMHUHOJOTHYECKYIO

JIEKCUKY, a TakKXKe JIEKCUKY [0 OpraHu3alidyd Y4eOHOU MJesTeIbHOCTH.
BrimonusaTe GoneTrueckyo 3apsaky. Mcmomb3oBaTh MAaKTHIIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEICTBA OOIICHUSI.

Ilo oxonuanuu xascoou yuebOHOU uyemeepmu: BOCUPUHHMAThL HA CIyX H
BOCIIPOM3BOIUTh TEMATUYECKYIO M TEPMUHOJIOTHIECKYIO JIEKCUKY yU4eOHOM
JTUCITUTIIIMHBI, a TAK)KE JIKCHKY 110 OpTraHU3aIiu Y4eOHOU JESITeIIbHOCTH.
YwutaTh, 3amuchIBaTh, CpPaBHUBATh HATypaJbHBIE YHCIIA; TpemIaratb H
00CYXaTh CIIOCOOBI YIOPSIOYMBAHUS YHCEIL.

N3o00pakaTh KOOpAWHATHYIO MPSAMYIH, OTMEUYaTh 4YHCJIa TOYKAMU Ha
KOOPJAMHATHOU MPSAMOI, HAXOAUTh KOOPIUHATHI TOUKH.

UccnenoBath cBOMCTBA HATYpajIbHOTO psiaa, yucena 0 U 1 1pu CIOXKEHUU U
YMHOKCHUH.

Hcnonb30BaTh MPaBUIIO OKPYTIICHUS HATYypPAIbHBIX YHCEI.

Boimonuate apudmernyeckue EHCTBUS € HATypajdbHBIMH YHCIAMH,
BBIYUCIISITH 3HAYEHUS YMCIIOBBIX BBIPAXKEHUH cO CKOOKamMu U 6€3 CKOOOK.
3anuchiBaTh MPOU3BEICHUE B BUJIC CTETICHU, YUTATh CTEIIEHU, UCII0JIb30BaTh
TEPMHUHOJIOTHIO (OCHOBaHHE, TOKA3aTeNb), BRIUUCIATH 3HAUCHUS CTETICHEH.
BpINONHATE NOPUKUAKY M OLEHKY 3HAYEHUW YHCIOBBIX BBIPAKEHUH,
npeajaraTb ¥ NPUMEHSATh TPUEMBI TPOBEPKU BHIYUCIICHUN.
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Hcnonp3oBare NpHU BBIYUCIICHUAX IIEPEMECTUTEIBHOE M COYETATEIbHOE
CBOMCTBA CIJIOKEHUS M YMHOXEHHUS, paCIpEIEIUTEIIbHOE CBOMCTBO
YMHOXXEHHUS; (opMyaupoBaTh W MPHUMEHATh MpaBuUia MHpeoOpa3oBaHUs
YHCJIOBBIX BBIPAXEHUI Ha OCHOBE CBOMCTB apu(METHUUECKUX JICHCTBUM.

Harasanas
reomerpus. Jlunum Ha
miockoctu (12 u)

Touka, mpsmas, OTpe3oK, Jyd. JlomaHas.
W3mepenue [IMHBI OTpe3Ka, METPUYECKHE
€AMHULIBI U3MepeHus JUIMHbI. OKpPYXKHOCTh U
KpYT.

IIpaktnyeckas padora «IlocTpoenue y3opa u3
OKPYXHOCTEN».

Yron.  Ilpsamoil,  OCTpbIM, Tymnoum W
pa3BEPHYTHIN yrubl. Mi3mMepenue yrios.
[Ipaktnyeckas pabora «IlocTpoenue yriosy.

PacriozHaBate Ha  yepTexax, PpUCYHKAaX, OIUCHIBATh, HCIOJb3YA
TEPMUHOJIOTHIO, ¥ M300pa)kaTh C MOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB:
TOUKY, IPSAMYIO, OTPE30K, JIy4, YrOJl, JIOMaHYI0, OKPY>KHOCTb.
PacnioznaBath, IpUBOAUTH IPUMEPHI 0OBEKTOB PEAIbHOTO MHUPA, UMEIOIINX
(bopMy H3ydeHHBIX (PUTYp, OLIEHUBATH UX JIMHEIHbIE pa3MeEpHl.
Hcnonb30BaTh TMHEWKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI JUISl TIOCTPOCHUS
U U3MEPEHUs: U3MEPSTh JUINHY OTpe3Ka, BEJIMUNHY yIJa; CTPOUTh OTPE30K
3alaHHOM JUIMHBI, YroJi, 3a/JlaHHOM BEJIMYMHBI, OTKJIAJbIBaTh ILUPKYJIEM
paBHbIE OTPE3KHU, CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca.

N300paxaTh KOH(Urypalii TeoOMEeTpHYecKUX GUryp U3 OTPE3KOB,
OKpPY)KHOCTEH, HMX 4YacTed Ha HEeJIMHOBAaHHOM M Kierdatoid Oymare;
npeJyiaraTh, OMUCHIBATh U 0OCYXKIATh CIIOCOOBI, AITOPUTMBI TIOCTPOECHHUS.
Pacrio3naBate m u300pakaTh HAa HEIMHOBAHHOM W KJIETYaTOM Oymare
MPSMOM, OCTPBIH, TYNOW, pa3BEPHYTHIN YIiibl; CPABHUBATH YTJIBI.
BbIYuCiATh JJIMHBI OTPE3KOB, JIOMAHBIX.

[loHnMaTe W WCHOJIB30BaTh NPH PEIHICHUH 337a4 3aBUCUMOCTH MEXIY
€MHULIAMHA METPUYECKON CHCTEMBI MEpP; 3HAKOMUTBHCSA C HEMETPUUECKUMU
CHUCTEMaMHM MEp; BbIpaXKaTh JJIMHY B Pa3JIMUHbBIX €IUHNALIAX U3MEPEHUS.
HccnenoBaTth GUrypsl 1 KOHGUTypaluu, UCIoJib3ysl HUGPOBHIE PECYPCHI.

OO0LIKHOBEHHEIE
apoou (48 4)

Hpo6s. [IpaBunbHbIE 1 HEMTPaBUIIbHBIE IPOOH.
OcHoBHOEe cBoiicTBO npobu. CpaBHeHHE
npoOei.

CnoxxeHne © BBIYUTaHHE OOBIKHOBEHHBIX
npobeii. CmemanHass ApoOb. YMHOKCHHE H
nenieHue OOBIKHOBEHHBIX Jpo0eil; B3auMHO-
oOpaTHbIe 1poOH.

Pemenne TeKCTOBBIX 3aday, COAEpIKAIIUX
npo6u. OCHOBHBIE 3a]1a4u Ha JpoOu.

MonenupoBaTh B TpaduyuecKoi, NpeAMETHOH ¢dopMe, C TOMOIIBIO
KOMITBIOTEPA IMOHATHUS ¥ CBOMCTBA, CBA3aHHBIC C OOBIKHOBEHHOM JPOOBIO.
Yurarth W 3alKMChIBaTh, CPABHUBATh OOBIKHOBEHHBIC JPOOM, Ipeiarath,
000CHOBBIBAThH M 00CYX/1aTh CIIOCOOBI YIOPSAIOUHUBAHUS JPOOEH.
H300paxkaTh OOBIKHOBEHHBIC JAPOOM TOYKAMH Ha KOOPIMHATHOM MPSIMOii;
UCII0JIb30BaTh KOOPMHATHYIO TIPSMYIO JUTSI CPABHEHUS APOOCH.
dopmynupoBaTh, 3alKCBIBATH C IMOMOIIBK OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOW JIpOOM; HUCIOJIL30BaTh OCHOBHOE CBOMCTBO JApOOH JUIs
COKpalleHus ApoOeit 1 mpuBeeHUsI TPoOH K HOBOMY 3HAMEHATEIIIO.
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[Ipumenenne OykB JUIS 3armucu | [IpeacTaBnsaTh CMemaHHYHO ApoOb B BHJIE HEMPABWIBHOW M BBIACTSATH
MaTeMaTHYECKUX BBIPAKCHU I U | LeJIYI0 YacTh YKCJia U3 HEMPAaBWIHLHOM pOoOu.
MPEJI0KEHUN. BeimonHsate apudmernyeckue IEHCTBUS ¢ OOBIKHOBEHHBIMHU JIPOOSMU;
MPUMCHSITh CBOMCTBA apH(PMETHUSCKUX NCHCTBUN IS pallMOHATH3AIUN
BBIUMCJICHUH.
BpInoiHATE NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN; Mpeiaratb 1
MIPUMEHSATH MPUEMBI IIPOBEPKU BBIYMCIICHHI.
[IpoBomuTh uccnenoBaHUs CBOMCTB Jpo0Oel, OmUpasch Ha YHUCIOBHIE
AKCTIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBI0 KOMITBIOTEPA).
Pacnio3naBath UCTMHHBIC U JIOKHBIE BBHICKA3bIBAaHUS O APOOSX, MPUBOJUTH
NpUMEPBl U KOHTPHPHUMEPBI, CTPOUTH BBICKA3BIBAHHS M OTPHUIAHUSA
BBICKa3bIBAHUM.
Pemate TekcToBBIE 3amauM, coaepiKalire IpoOHBIE TaHHBIC, W 3aJa4d Ha
HaXO0XJICHHUE YaCTH IIeJI0TO U IIEJIOT0 II0 €ro YacTH; BRISIBIISTH UX CXOJCTBA
Y pa3JInyusl.
MonenupoBath XOJ PpEIICHHS 3aJa4d C TMOMOIIBI) PHUCYHKA, CXEMBI,
TaOJINIIBI.
[IpuBOaMTH, Pa30MpPaTh, OIIEHUBATH PA3IUYHBIC PEIICHUS, 3aMHUCH PEIICHUIN
TEKCTOBBIX 3aJ1ad.
Kputndyeckn  oOLieHUMBATh  TOJIYYEHHBIH  PE3ysibTaT, OCYIIECTBISATH
CaMOKOHTpOJIb, MPOBEPSIi OTBET HA COOTBETCTBHE YCIOBHUIO, HAXOIUTh
OIIIHOKMU.
3HAKOMHUTBHCS C UCTOPHUEH pa3BUTHS apU(DMETHUKH.
Harasigaasn MHOTroyroJbHUKH. YeTplp€XyroabHuK, | OMUCHIBaTh, HCIOJB3yd TEPMHUHOJIOTHIO, H300paxaTh C IOMOIIBIO
reoMeTpus. MPSIMOYTOJILHUK, KBAIPAT. 4epTEXKHBIX  MHCTPYMEHTOB W OT PYKH, MOJEIUPOBaTh M3 Oymaru
MHOroyroJibHUKHU [IpakTuueckas pabota «ITocTpoeHune | MHOTOYTOJIbHUKH.
(10 ) MPSIMOYTOJIbHHKA C 33JaHHBIMU CTOpOHaMU Ha | [IpuBoauTh mpuMepsl OOBEKTOB pPEaTbHOrO MHpa, HUMeELIUX GopMy

HEJIMHOBAHHOW Oymarey.

TpeyroapHuUK.

[Inomans ¥ nepumeTp NpsAMO- YroJabHUKA U
MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX u3
IIPSAMOYTOJIBHUKOB,  €AWHMUIBI  U3MEPEHUs

TIJI0IIaJu. HepHMeTp MHOTI'0- YT'OJIbHHKA.

MHOI'OYT'OJIbHUKA, IPSIMOYTOJIbHUKA, KBaJpara, TPEyroJbHUKA, OLICHUBAThH
UX JIMHEHHbIE pa3Mephl.

Bbruncnare: nepumMeTp TpeyrosibHUKa, MPsIMOYroJbHUKA, MHOTOYTIOJIbHHKA;
IUIOIAb MPSIMOYTOJIbHUKA, KBaJpaTa

N300paxxaTh ~ OCTPOYrOJIbHBIE, HPSIMOYTOJbHBIE U
TPEYTOJIbHUKHU.

TYIOYTOJIbHBIE
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CrpouTh Ha HEMTUHOBAHHOM U KJIeTYaTON Oymare KBaapar ¥ IpsIMOYTOJIbHUK
C 3aJJaHHBIMU JJIMHAMU CTOPOH.

HccnenoBaTh cBOWCTBA NPSIMOYIOJIBHUKA, KBAaJpaTa MyTEM 3KCIIEPUMEHTA,
HaOJII0JICHY I, U3MEPEHUS, MOJACITUPOBAHUS; CPABHUBATh CBOMCTBA KBajipaTa
U IIPSIMO- YTOJIbHUKA.

KoHncrpynpoBare MareMaTH4eCKHE MPEAJIOKEHUS € IMOMOLIbIO CBA30K
«HEKOTOpBbI»,  «Iio0oi».  Pacrno3HaBaTh  WUCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUSI O  MHOTOYrOJbHUKAX, MPHUBOJIUTH  HPUMEPHl U
KOHTPIIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTD IJIOLIAAN KBaJApaTa OT JIMHBI €0 CTOPOHBI.
Hcnonb3oBath cBOWCTBA KBaJApaTHOM CETKU Ui TOCTpOeHUs (Uryp;
pa3buBaTh MNPSMOYTOJBHUK HA KBaJApaThl, TPEYroJIbHUKH; COCTaBISATh
burypbl 13 KBaapaToB U MPSMOYTOJbHUKOB W HAXOAWTh MX IJIOLIAIb,
pa3buBaTh (GUIrypbl Ha MNPSMOYIOJbHUKM W KBaJpaThl M HAXOIUTh HX
TUIOMIA/Ib.

Bolpakate BenMUMHY IUIOHIAAM B PA3JIMYHBIX €IMHUIAX H3MEPEHUS
METPUYECKON CHUCTEMBI Mep, NOHUMaThb M HCIOJB30BaTh 3aBUCHUMOCTH
MEXy METPUYECKMMH €IMHULAMHU U3MEPEHNUS TUIOIIA N,

3HAKOMHUTBCA C IPUMEPaMU INPUMEHEHHWsS IUIONIaId U IIEpUMETpa B
IIPAKTUYECKUX CUTyanuax. Pemars 3anauu u3 peaabHOU KU3HM, IIPeUlaraTh
1 00CY)X/IaTh pa3IMuHbIE CIIOCOOBI PEIICHMS 3a/a4.

HecaTuunble  apodu | [ecstuunas 3anuck apoOei. [IpencTaBisTh JecATUUHYIO JpoOb B BHAE OOBIKHOBEHHOH, YHUTAaTh U
(38 u) CpaBHeHUE IECATUYHBIX JPOOCH. 3aMKChIBaTh, CPABHUBATH JIECATHUYHBIE TPOOH, IpeiaraTb, 000CHOBBIBATh U
JleictTBUsL ¢ JECATHUYHBIMH  JIpOOsSIMU. | 0OCYKIaTh CIOCOOBI YIOPSAOYUBAHUS IECATUUHBIX APOOECH.
OxpyriieHue AecATUYHBIX IpoOeii. N306paxaTh 1eCATUUHBIE IPOOH TOYKAMU Ha KOOPJUHATHON IPSIMOM.
Pemenne TekcTOBBIX 3aday, cojepxkaiiux | BeIIBIsATh cxoacTBa W pa3nuuusi NpaBui apupMeTHdecKuX IeHCTBHM C
npo6u. OcHOBHBIE 33]]a4l Ha APOOH. HATypaJbHBIMU YHCIAMH U AECATUYHBIMU JPOOSIMH, OOBICHATD UX.

BreimonHaTe  apudMeTHYecKHe JCHCTBUS €  JACCITHYHBIMH  JPOOSMU;
BBITIOJIHATh IPUKUAKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN.

[IpuMeHATh CBOMCTBA apu(METHUECKHX JCUCTBUH I PalMOHAIN3AIUN
BBIUMCIICHHUH.

[TprMeHsITh IPaBUIIO OKPYTIICHHSI IECATUYHBIX JPOOCIA.
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[IpoBomuTE WCCIETOBAHUS CBOWCTB JECATUYHBIX JAPOOECiH, Oomupasch Ha
YUCJIOBBIE JKCHEPUMEHTHI (B TOM YHCJIE€ C IOMOIIBIO KOMIIBIOTEPA),
BBIJIBUTaTh TUIIOTE3bl U IPUBOJAUTH UX 0OOCHOBAHUSI.

Pacrio3HaBaTh MUCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHS O JPOOSX, IPUBOIHUTH
MPUMEPBl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3BIBAHHS M OTPHUIAHUSA
BBICKA3bIBAHUU.

Pemiate TekcTOBBIE 3amauyu, CcoJEp)Kallue JpOOHBIC JAHHBIE, U Ha
HaX0JIEHUE YaCTH LIEJIOTO U ILIEJIOr0 MO €ro YacTH; BBISBIISITh UX CXOJCTBA
Y pa3JInyusl.

MonenupoBarh XOJ PpEIICHHS 3aJa4d C TOMOIIBIO PHUCYHKA, CXEMBI,
tabnuiel. [IpuBoANTH, pa3oupaTh, OLIEHUBAThH PA3IMYHBIC PEIICHUS, 3aMUCH
peleHn TEKCTOBBIX 3a4a4.

OnepupoBaTh APOOHBIMU YHCIAMH B PEATbHBIX JKU3HEHHBIX CUTYAIIHX.
Kputnyeckn  OLl€HUMBATH  TMOJIYYEHHBIH  PE3yJNbTaT, OCYIIECTBISATH
CaMOKOHTpOJIb, MPOBEPSISI OTBET HA COOTBETCTBHE YCIOBUIO, HAXOJUTh
OIIIHOKH.

3HAKOMHUTBHCS C UCTOPHEH pa3BUTHS apU(PMETHKH.

Harasanas
reomerpusi. Tena m
durypsi B

npocrpancrse (9 4)

MHoTrOorpaHHUKH. N3o6pakenne
MHOTOT'PAHHHUKOB. Mopenu
MIPOCTPAHCTBEHHBIX TE.

[IpssMOyrOIBHBIN  Mapajuienenunen,  Kyo.

Pa3BépTku KyOa 1 nmapaienenue/a.
[Ipaktuyeckas pabora «Pa3 BEpTka KyOay.
O06BEM KyOa, MPSMOYTOJILHOTO
napasuieJienurea.

Paco3HaBaTh Ha YepTe)kax, pHUCYHKaX, B OKPYKaIOUIEeM MHpE
NPSIMOYTOJIBHBIN  Mapajuienenunen, Ky0, MHOTOTPAaHHUKH, OIUCHIBATH,
UCTIOJIB3YS] TEPMHUHOJIOTHIO, OLICHUBATD JIMHEHHBIC pa3MepHhI.

[TpuBoMTE TpPUMEPHI OOBEKTOB pPEAJbHOTO MHpa, HMEIOMNX (QopMy
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO Mapajuiesienunena, Kyoa.

N3o0paxkaTh Ky0 Ha KiieT4aToi Oymare.

HccnenoBath  cBoiicTBa Ky0a, MPSIMOYTOJIBHOTO
MHOTOT'PaHHHKOB, HCIIOJIb3YSI MOCIH

Pacno3HaBath W wu300paxkaTh pa3BEPTKH Kyba W mapaviesienure/a.
MonenupoBaTth KyO U mapajuiesenuries 13 OyMaru U mpoynux MaTepuaos,
OOBSICHATB CIIOCOO MOJICITMPOBAHUSI.

HaxomuTh M3MepeHus, BBIUUCIIATH IUIOIMIAb MOBEPXHOCTH; 00BEM KyOa,
NPSIMOYTOJIBHOTO TapajliesieuIeia; UCCIeI0BaTh 3aBUCUMOCTh 00BEMA
Ky0a OT JAJTUHBI ero pedpa, BBIABUTaTh 1 000CHOBBIBATH THIIOTE3Y.
Habmtonate v mpoBOAUTH aHATIOTUN MEXKTY MOHATHUSAMU ILIOMAAN U 00bEMA,
nepuMeTpa ¥ MION[aad MOBEPXHOCTH.

napajiciacnuicaa,
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Pacnio3sHaBaTh MCTUHHBIE U JIOJKHBIE BBICKa3bIBaHUS O MHOIOIPaHHUKAX,
IIPUBOJAUTH IIPUMEPbl YW KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U
OTPHIIAHMS BBICKA3bIBAHUM.

Pemrars 3a1a4n U3 peasbHOMN )KU3HU.

IToBTOpEHUE
00001menne (10 )

[ToBTOpEHNE OCHOBHBIX MOHSATHH U METOJOB
Kypca 5 kiacca, 000011ieHne 3HaHH.

BpluncnsaTe 3HayeHUs BBIPAKEHUN, COJEP)KAIIMX HATypajbHBIE YHCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, BBITIOJIHSITH MPE0Opa30BaHUS YUCEN.
Bribupare croco06 cpaBHEHUsSI YHMCEN, BBIUYMCICHHA, TPUMEHATH CBOHCTBA
apuMeTHyecKuX AeHCTBUI 171 palliOHATN3AlMN BEIYHCICHHH.
OcymiecTBISATh CAMOKOHTPOJIb BBIMOJIHSIEMbIX JAEUCTBUA M CaMOIPOBEPKY
pe3yJbTaTa BBIYMCICHHUM.

Pemrats 3apaun M3 peanbHOM KU3HU, IPUMEHATH MaTEMAaTHUYECKUE 3HAHUS
JUIS peIlIeHUs 3a]a4 U3 IpYTuX y4eOHbIX IPEIMETOB.

Pemats 3amaum pa3HbIMH crioco0amH, CpaBHUBATh CIOCOOBI pELICHUS
3a/1a4M, BBIOMPATh pallMOHAIBHBIN €110CO0.




6 KIIACC

Oo01tee kommyectBO yacoB — 170 gacos.
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Tembl (TeMaTHYECKHE
0J10KN/MO1yJIN)

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxm

HarypajbHble 4mciaa
(30 v)

Apudpmernueckue NeUcTBUS C
MHOTO3HAYHBIMH HATypaJbHBIMUA YHUCJIAMH.
HucnoBble BBIpaXEHUs, MOPSAIOK ACHCTBUH,
HCII0JIb30BAaHNE CKOOOK. Oxpyrienue
HaTypaJbHBIX YHCET.

Jenutenu U KpaTHbIE YHCIA; HAWOOJBIIHMA
o0mui JenuTeNb W HaWMEHbIee oOIee
KpaTHoe.

Paznoxenne yncna Ha TPOCTHIE MHOXKHUTEIH.
JlenmumocTh CyMMBI U ipou3BeicHus. Jlenenne
C OCTaTKOM.

Pemrenyne TeKCTOBEBIX 3ama4

B meuenue yuebnoco 2o0a: NOHUMAaTh, NMPUMEHITb B CaMOCTOSITEIBHOU
pevH, BOCIIPHHUMATH (CIYXO3PUTEIBHO W /WM HA CIyX C YUETOM YpPOBHS
CIIyXOpPEUeBOTO pPa3BUTHS OOy4AIONIMXCsA) W JOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOJIUTh TEMATHUYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKXe JIEeKCHUKY MO OpraHuzaluu y4eOHOH JesTeNbHOCTH.
BrimonusaTe GoHeTnueckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIIECHUSI.

Ilo oxonuanuu xadsxcoou yyeOHOU yemeepmu: BOCIPUHUMATH HA CIyX H
BOCIIPOM3BOIUTh TEMATUUYECKYIO M TEPMUHOJIOTUUYECKYIO JIEKCHKY YIeOHOH
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 110 OpTraHu3aIii Y9eOHOU e TeTbHOCTH.
BreimonasaTe apudmMeTnueckre ASMCTBUS ¢ MHOTO3HAYHBIMU HATypaIbHBIMU
YUCJIaMH, HAXOJIUTh 3HAYEHUSI YUCIIOBBIX BBIPAXKEHHH CO CKOOKaMu W 0e3
CKOOOK; BBIYMCIIATh 3HAYEHUSI BBIPAXKEHUH, COJIEPKAIINX CTETICHU.
BbINOJHATE NOPUKUIKY M OLEHKY 3HAYEHUW YHMCIOBBIX BBIPAXKEHHUI,
MPUMEHSITh MPUEMBI IPOBEPKHU PE3YNbTATA.

Hcnonb30BaTh NpH BBIYHUCICHUSX MEPEMECTUTENBHOE M COYETaTEIbHOE
CBOMCTBA CIIO)KEHHS M YMHOXEHHUS, PpacHpeesuTeIbHOEe CBONCTBO

YMHOXEHHUSI OTHOCHUTEIIBHO CJIOKEHHUS, CBOWCTBA apU(PMETHUECKHX
NIEUCTBUI.
HccnenoBaTh  YHMCIIOBBIE  3aKOHOMEPHOCTH, TMPOBOJUTH  YHCIIOBBHIC

SKCIIEPUMEHTHI, BBIJIBUTATh M 00OCHOBBIBAThH TUITOTE3HI.

DopMyaHpOBaTh OMNpEIETICHHUs] JCNUTENsT W KPaTHOro, HauOOJBIIETo
o0Imero AenuTeNass W HAaWMMEHBIIEro OOMIero KpaTHOro, IPOCTOTO H
COCTaBHOTO YHMCEJI;, HCIIOJb30BaTh 3TH MOHATHUS P PEUICHUH 3a/1a4.
[IpuMEeHATh aIrOPUTMbI BBIYUCICHUS HAHMOOJBIIETO OOIIETro IETUTENS U
HAaUMEHBIIEro OOIIEro KPaTHOTO IBYX YHCEN, aITOPUTM Pa3JIoKEHUs dncia
Ha MPOCTHIE MHOXKHUTEIIH.

WccnenoBath ycinoBus 1enuMoCcTH Ha 4 U 6.
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UccnenoBath, o0cyxaarb, (HopMyaupoBaTh W OOOCHOBBIBATH BBIBOJ O
4ETHOCTHU CYMMbI, NPOU3BCACHUA: IBYX YETHBIX qucei, ABYyX HEUETHBIX
qHCiIe, YETHOTO U HEYETHOTO YHCEl.

HccnenoBaTh CBOMCTBA IETMMOCTH CYMMbI M IIPOU3BEICHHS YUCEN.
[IpuBouTE mpUMEpPHI YMCEN C 3aJaHHBIMU CBOMCTBAMHM, DPAacCIO3HABAThH
BEPHBIC W HEBEPHBIC YTBEPKIACHUS O CBOMCTBAaX 4YHCEN, OIPOBEpPraTh
HEBCPHLBIC YTBCPIKACHHUA C IOMOIIBIO KOHTPIPHUMCPOB.

KonctpynpoBaTh MaTeMaTH4YECKHE MPEIUIOKEHUS C TIOMOIIBIO CBS30K I,
«HUIIN», «ECIH..., TO... M.

Pemarts TEKCTOBBIC 3aJ1a4u, BKIIIOUAKOIIHE IIOHATHUA JACJIINMOCTH,
apu(MeTHUYEeCKUM CHOCOOOM, HCIIOJIb30BaTh MEpPedOp BCEX BO3MOXKHBIX
BapHaHTOB.

MonenupoBaTh XOJl pEIICHUS 3a/Ja4d C TIOMOIIBIO PHUCYHKA, CXEMBI,
TaOJINIIBI.

[TpuBoIMTH, pa3OupaTh, OLIEHUBATH PA3IMYHbIE PEIICHHUS, 3alIUCH PELICHUI
TEKCTOBBIX 33j1ad.

Kputnuecku oneHuBaTh NOJIYYEHHBIH pe3yibTaT, HAXOIUTh OIIMOKH,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPsIs OTBET HA COOTBETCTBUE YCIOBHIO.

Harasanas
reomerpusi. Ilpsimbie
HA II0CcKOCTH (7 1)

[lepnieHIuKyNIApHBIE MIPSMBIE.

[TapannensHbIe IpAMBIE.

Paccrostnue Mexay IByMsl TOUKaMH, OT TOUKH
710 IPSIMOM, JUIMHA IyTH Ha KBaJAPATHOM CETKeE.
[Ipumepbl NpSAMBIX B TPOCTPAHCTBE.

Pacno3naBaTh Ha 4epTexax, pUCyHKaxX Ciaydau B3aUMHOTO PaCIOIOKEHHS
JIBYX IPSIMBIX.

N306paxaTh C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB Ha HETMHOBAHHOW U
KJIeTyaToil Oymare JBe IepeceKarol[uecss MpsiMble, JBE MapaljieibHbIE
psiMble, CTPOUTD MPSAMYIO, IEPICHIUKYISAPHYIO TaHHOM.

[TpuBOIUTH MPUMEPHI MAPAIIEIBHOCTH U MEPIEHAUKYISIPHOCTH MPSIMBIX B
MPOCTPAHCTBE.

Pacno3naBaTe B MHOTOYTOJbHHKAX MEPIEHIUKYISPHBIE U MapaijielbHbIe
CTOPOHBI. N300paxaTh  MHOTOYrOJBHUKA  C  MapaljielbHBIMHU,
NEePIEeHIUKYISIPHBIMA CTOPOHAMH.

Haxomuts paccrosHue Mexy IByMsl TOUKaMU, OT TOUKH JI0 IPSIMOH, UTUHY
MyTU HA KBAJPATHOI CETKe, B TOM YMCJIE UCHOJIB3Ys U(DPOBHIE PECYPCHI.

Apodu (32 1)

OObIKHOBEHHas! JIpoOb, OCHOBHOE CBOICTBO
npobu, cokpameHue apobeit. CpaBHeHuE U
yIOpsI0OYUBaHUE APOOEii.

Hcnonb3oBate JecATUYHbIE JpoOM MpH NpeoOpa3oBaHUM BEJIUYMH B
METPUYECKON CUCTEME MEP.
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HecsaTuunbpie ApoOM W MeTpUYecKas cHcTeMa
Mep.

Apudpmernueckue NEeUCTBUS C
OOBIKHOBEHHBIMH H JACCATUYHBIMU APOOSMHU.
OtHowuenue. JleneHre B JaHHOM OTHOILIEHUHU.
Macmta6, nmponopuusi.

[lonatne nporeHTa. BpruuciieHne NnpoueHTa
OT BEJIMYMHBI U BETUYUHBI 110 €€ MPOLIEHTY.
Pemenne TekcTOBBIX 3aday, coAepKallux
IpoOU U MPOLIEHTBHI.

[Ipaktuueckas pabora «OTHOIIEHUE IJTUHBI
OKPYKHOCTH K €€ JTUaMeTpy».

Bomonsare  apudmernueckue  JeWCTBUS € OOBIKHOBEHHBIMH |
JECATUYHBIMH JPOOsSMHU.

Bbruncnare 3HaYeHHS BBIPAKECHUH, COJCpIKAINIMX OOBIKHOBEHHBIE U
NECATUYHbIE JIpOOM, BBINIOIHATH MpeoOpa3oBaHuss ApoOei, BHIOMpPATH
crnoco0, TNPUMEHATh CBOWCTBA  apu(METUUYECKUX  JEUCTBUH 1S
palMOHAIN3AMY BEIYMCIICHUN.

CocTaBisTh OTHOLIEHMS] U TNPONOPLMU, HAXOAUTh OTHOILEHUE BEJIWYMH,
JIEJINTh BETMYMHY B JAaHHOM OTHOLIEHHH.

Haxomuth skcriepuMeHTaNbHBIM MYTEM OTHOLIEHHE JUIMHBI OKPYXHOCTH K
e€ nmamerpy.

WNuTepnpernpoBaTh MaciuTad Kak OTHOIIEHHUE BEJIMYUH, HAXOUTh MacIITa0
IUTaHA, KapThl U BBIYUCIATH PACCTOSTHUS, HCII0JIb3Ysl MaclITao.

OOBACHATH, YTO TAKOE MPOIEHT, YIOTPEOISITh O0OPOTHI PEYH CO CIOBOM
«TpOLeHT». BbIpaxkaTb HPOLEHTH B Jpo0sAX U ApoOM B MPOLEHTAX,
OTHOIIEHHE JBYX BEJIMYUH B IPOIEHTAX.

BbIyncnsaTh IpoLEeHT OT Yncia U YUCIIO 10 €ro MPOLIEHTY.

OKpyrTh IpoOH U MPOLIEHTHI, HAXOAUTH MPUOIMKEHUS YUCEIT.

Pemarp 3agaum Ha 4acTu, IPOLEHTHI, MPOTIOPLMH, Ha HAX0XACHHUE Jpoou
(mporieHTa) OT BEIMYMHBI W BEJIWYUHBI MO €€ npoOu (MpOIeHTy), apodu
(mporieHTa), KOTOPBIA COCTABISET OJHA BeIMYWHA OT apyroul. [IpuBoauTs,
pa30bupath, OLICHUBATh pa3jMyYHbIe PEIICHHUs, 3aMUCH PEUICHUH TEKCTOBBIX
3ajad.

W3Bnekaty uHGOpMAIUIO U3 TaOMUI] W JuarpaMMm, HHTEPIPETUPOBATH
TaOMMYHbIE JaHHBIE, ONpPENENATh HauOoJblllee U HaUMEHbLIEe U3
IPEJICTABICHHBIX JaHHBIX.

Harasanas
reoMeTpus.
Cummetpus (6 1)

OceBas
CUMMETPHSL.
[TocTpoeHre cMMMETPUUHBIX UTYP.
[IpakTrueckas padota «OceBasi CHMMETPHS.
CummeTpus B IPOCTPAHCTBE

CUMMCTpPHA. HCHTpaJ'II)HaH

Pacno3naBath Ha yepTexkax U U300paKEHUAX, U300paKaTh OT PYKH, CTPOUTH
C TOMOUIbI0 MHCTPYMEHTOB (UIYypy (OTPE30K, JTOMaHYIO, TPEYrOJbHUK,
OPSIMOYTOJIBHUK, OKPYKHOCTh), CHMMETPUYHYIO JaHHOW OTHOCHTEIHHO
MPSIMOM, TOUKH.

Haxomuts npuMepsl CHMMETPUU B OKPY>KAIOIIEM MUDE.

MopenupoBate U3 Oymaru JBe (pUrypbl, CUMMETPUYHBIE OTHOCUTEIIHHO
OpsIMOM; KOHCTPYHPOBaTh T'E€OMETpPHUECKHE KOHQPUTYpALUU, HCIOIb3YS
CBOMCTBO CHUMMETPHH, B TOM YHCIIE C IOMOIIBIO ITU(POBHIX PECYPCOB.
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HccnenoBath cBOMCTBa HM3y4EHHBIX (PUTYp, CBSI3aHHBIE C CHMMETPHEH,
UCII0JIb3Ys SKCIIEPUMEHT, HAOJII0ICHHUE, MOICJIUPOBAHUE.

O060CHOBBIBaTh, OIIPOBEPraTh C IOMOIIbIO KOHTPIIPUMEPOB YTBEPKACHUS O
CUMMETpHH QUTYp.

Bripaxenus c
oyxBamu (6 4)

[Ipumenenne
MaTEeMaTHYECKUX
MIPEIIOKEHUH.
bykBeHHbIE  BBIpQXKEHHUS WU YHCIOBBIC
ITOJICTAHOBKH. bykBeHHBIE PaBEHCTBA,
HAax0’KJICHHE HEU3BECTHOTO KOMIIOHEHTA.
DOpMyIIBL.

UL 3aucu
BBIpAKCHUIN u

OyKB

Ucnonb3oBarh  OykBbl  Uis  0O0O3HAYEHWS]  4UCEN, NpPU  3alUCU
MaTEeMaTUYECKUX YTBEP)KJIEHUH, COCTaBJISATh OYKBEHHBIE BBIPAXKEHUS IO
YCIIOBUIO 3a/1a4H.

WccnenoBaTh HECTOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIOJIB30BaTh
OYKBBI JUIl UX 3aIUCH.

Boruncnate unciioBoe 3HaueHHE OYKBEHHOTO BBIPAKEHUS NPHU 33aJaHHBIX
3HaYEHUAX OYKB.

3anuceiBaTh (OPMYJBL: TEpUMETpa M IUIOMQAU MPSMO- YrOJbHUKA,
KBaJlpaTa; JJIMHBl OKPYKHOCTH, ITUIOIIAN KPYra; BBIIOJIHATH BBIUYHCICHUS
0 3TUM (PopMyJIaMm.

CoctaBasaTh GopMyIbl, BeIpaXXarollle 3aBUCHUMOCTH MEXAy BEeTWYMHAMMU:
CKOPOCTb, BpEMs, pAacCTOsHUE, II€Ha, KOJWYECTBO, CTOMMOCTH;
IIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI; BHIOIHATH BBIYUCIECHUS MO
TUM (hopmyram.

HaxonuTe HeM3BECTHBIN KOMITIOHEHT apU(PMETHIECKOTO ACHCTBUSI.

Harasanas
reomerpusi. DUrypsl
Ha I10cKocTH (14 4)

YeThIpEXYroyIbHUK, MIPUMEPBI
YETBIPEXYTOJIbHUKOB. [IpssMOyroNbHUK,
KBaJpar: CBOMCTBA CTOpOH, YIJIOB,
UaroHajieu.

N3mepenue yrios. Buasl TpeyroJbHUKOB.
Ilepumerp  mMHoOroyrosibHuka.  Ilnomanp
¢burypsl. @opmynbl mepuMeTpa U IUIOLIAAH
psIMO- YIOJIbHUKA. [Tpubmmxénnoe

M3MepeHue IIoMmaau Guryp.
[IpakTnueckas pabota «I[lnomaap kpyray.

N300pakaTh HAa HEJIMHOBAHHOW M KJET4YaTOW Oymare C HMCHOJb30BaHHUEM
YepTEXKHBIX UHCTPYMEHTOB YETHIPEXYTOJIBHUKH C 33JAHHBIMU CBOMCTBaMHU:
C HapaJuIeIbHBIMU, IEPIEHIUKYISIPHBIMU, PABHBIMU CTOPOHAMH, MPSIMBIMH
yriaamu | Jip., paBHOOEIPEHHBIN TPEYTONIbHHUK.

[Tpemnarats 1 06CYkAaTh CIIOCOOBI, AITOPUTMBI TOCTPOCHHUSL.
HccnenoBaTh, MCMONB3ys SKCIEPUMEHT, HAONIOJCHHE, MOJEIHpPOBAHUE,
CBOMCTBa MpPSIMOYroOJIbHUKA, KBajpara, pa30MBaTb Ha TPEYrOJbHHUKHU.
O060CHOBBIBaTh, ONIPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKIECHUS O
OpsIMOYTOJIbHUKE, KBaJpare, paclo3HaBaThb BEPHbIE U  HEBEPHBIE
YTBEPKICHHUSI.

W3MepsTh U CTPOUTH C MOMOIIBIO TPAHCHOPTHpA YIJbl, B TOM 4YHCIE B
MHOTOYTOJIbHUKE, CPaBHUBATH VIJIbl, PAClO3HABATh OCTPHIE, MpPSMEIE,
TyNbl€, pa3BEPHYTHIE YTJIbI.
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Pacnosnasars, n300paXkaTh OCTPOYT'OJIbHBIN, IIPSAIMOYTOJIbHBIN,
TYIOYTOJIbHBIHM, paBHOOEPEHHBIN, pABHOCTOPOHHUM TPEYTOJbHUKH.
BpluncnaTe 1nepuMerp MHOIOYIOJIBHMKA, IUIOLIaJb MHOTOYIOJIBHUKA
pa3OueHueM Ha TPSMOYIOJBHUKH, Ha paBHBIE (HUTYpHI, HCIOJIH30BATH
METPUYECKUE €IUHULIBI U3MEPEHUS JUIMHBI U IUIOLIAHN.

Hcnonp30Bath MpuOMMKEHHOE H3MEPEHUE JITTUH U TUTONIAICH Ha KIeTYaTon
Oymare, npuOIIMKEHHOE M3MEPEHHE JITMHBI OKPY>KHOCTH, TUIOIIAIHA KPYTa.

IToaoxurTeabHbIE "
oTpuLaTeJIbHbIE
yncaa (40 v)

Hensre YHUCIa. Monynb
reoMeTpuueckas HMHTepIpeTanus
HucnoBsie MIPOMEKYTKH.

[lonoxwurenpHble M OTpPULATENIbHBIE YHCIIA.

YypcIa,
MO/TYJISI.

CpaBHeHme MOJIOKUTETTLHBIX "
OTPUIATCIILHBIX  YHCETI. ApUPMETHICCKHE
NCHCTBUS C TIOJIOKUTETHHBIMUA U

OTPUIATETbHBIMHU YHCIIAMH.
Pemrenne TekCTOBBIX 3a7ad.

[IpyuBOIUTE MPUMEPHI UCITOJIB30BAHUS B PEAIBHON JKU3HU MOJIOKUTEIBHBIX
n OTpI/IHaTeJ'II)HI)IX YUCCII.

N3obpaxaTe 1enble YHCa, TOJOXXKHUTEIbHBIE M OTPHUIIATENIbHBIE YHCIa
TOYKaMW HA YHUCJIOBOM MPSAMOW, HCHOJIB30BATh YUCIOBYIO MPSIMYIO IS
CpaBHEHUS YHCET.

[IpuMeHATh NpaBWiIa CPaBHEHHUs, YIIOPAIOYMBATE LEJIbIE YMCIIA; HAXOAUTh
MOy Th YHCIIA.

q)OpMy.]'H/IpOBaTB npaBHna BBIYUCIICHUA C IIOJIOKUTCIIBHBIMHA nu
OTpl/IIlaTe.]'IBHBIMI/I YHUCJIaMH, HaXOOUTh 3HAYCHHUSA YHCIOBBIX BBIpa}KeHHfI,
coIepKaNuX JEHCTBHS C MOJOKUTEILHBIMU M OTPHUIATSIIBHBIMUA YHCIIaMHU.

[IpuMeHATh CBOMCTBA CIIOKCHHS U YMHOKEHHS ISl TPeoOpa3oBaHUs CyMM
Y IPOM3BEICHUI.

IIpencraBienue
JAHHBIX (6 1)

[IpssmoyronpHas cucremMa KOOpAMHAT Ha
MJIOCKOCTH. Koopmunatel  Toukum  Ha
IJIOCKOCTH, adcIucca U opInHaTa.
Cronbyarbie ¥ KpYroBble TUArpaMMBbl.
[IpakTnueckas pabota «[TocTpoenue
arpamMmm».

Pemenne TeKCTOBBIX 3a7ay, COAEpIKAIIUX

JaHHBIC, IMPCACTABJICHHLIC B Ta6J'II/II_IaX H Ha
JuarpaMmmax.

OOBACHATD W WJUIIOCTPUPOBATH TOHSATHE TPSMOYTOJbHOW CHCTEMBI
KOOpJMHAT Ha IUIOCKOCTH, HCIOJb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOPJMHATHOM IMJIOCKOCTH TOYKH M (PUIYpHl MO 33JaHHBIM KOOpPJIWHATaM,
HAXOJUTh KOOPAUHATHI TOYEK.

Yurath cron04aTbie U KPYroBble TUarpaMMbl; HHTEPIPETUPOBATH JAHHBIE,
CTPOUTH CTOJI0YATHIE AUArPAMMBI.

Hcnonb3oBath HHPOpPMAIMIO, MPEJICTaBICHHYD B Tabimunax, Ha
quarpammax Ui pelieHus TEKCTOBBIX 3a/1a4 U 33/1a4 U3 PeaTbHOU KU3HU.

Harasiqnas
reomerpus. Purypsl B
npocrpancrse (9 4)

[IpsimoyronpHBIN  mapaienenunen,  Kyo,
npu3Ma, MUpamuIa, KOHYC, IHIUHAD, IIap U
chepa. H3obOpaxkeHne MNPOCTPAHCTBEHHBIX
¢buryp. ITpumepsl pa3BEPTOK
MHOTOI'PaHHHUKOB, IIMJIMHIPA U KOHYcA.

Pacno3naBate Ha YCPTEI)KAX, PUCYHKAX, OMNHUCBIBATH IUpaAMUIY, HNPU3MY,
OUInHApP, KOHYC, 1Iap, H306pa)I(aTb HUX OT PYKU, MOJCINPOBATH U3 6YMaFI/I,
IJIaCTUJINHA, TMPOBOJIOKK HU  JP. HpI/IBO,I[I/ITB IMPUMEPLL 00BEKTOB
OKpYyKaromero M1upa, UMCroIux (l)OpMBI Ha3BaHHBIX TCII.
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[Ipaktuyeckas pabora «Co3manue Mojenei
MPOCTPAHCTBEHHBIX (PUTYDPY.

[lonsitue 00BEMA; EOUHHUIBI  U3MEPEHUS
00BEMa. O6BEM PSIMOYTOJIBHOTO
napajuienienumnena, kyoa, Gopmyisl o0bEma.

Hcnonp3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb, OCHOBAHME,
BBICOTA, PAAUYC U AUAMETP, Pa3BEPTKA.

WN3ywarb,  wucnonb3ys  OKCIEPUMEHT,  HAONIOAEHHE,  U3MEpEHHUE,
MOJIETUPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, M OIMCHIBATh CBOMCTBA
Ha3BaHHBIX TeJl, BBIABIATH CXOJACTBA U Pa3jIMuusi: MEXIy HNUPaMUION U
IPU3MOIL; MEXAY LIWINHIPOM, KOHYCOM U IIAPOM.

Pacnio3naBate pa3BEpTKM mapaiuienenunena, Kyda, MPU3Mbl, MUPAMUIbL,
KOHYCa, IIWINHJPA; KOHCTPYHPOBATh JIaHHBIE Tela U3 pa3BEPTOK, CO3AaBaTh
UX MOJEIH.

Co3naBath MO NMPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, MPOBOJIOKH,
IUTACTUJIMHA U Jp.).

N3mepaTs Ha MoJensx: ATUHBI pEOEp MHOTOIPaHHUKOB, AUaMETp LIapa.
BoiBoauTh Gopmyny o0bEMa MpSIMOYTOJIBHOTO Mapaliesenuneaa.
Boruncnate o dopmynam: o0BbEM MPSMOYTOJBHOTO Napasuleenunena,
Ky0a; UCI0JIb30BATh €IMHUIBI U3MEPEHHS 00bEMA; BBIYUCIATH O0BEMBI TEl,
COCTAaBIIEHHBIX U3 KyOOB, MapajiesIeuIe0B; pelaTh 3a/1a4l C peaibHbl MU
JTAHHBIMH.

IToBTOpEHHUE,
00001IEeHME,
cUCTeMaTH3al U
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHSITHUH U METOJOB
KypcoB 5 u 6 xiaccoB, o0o0OmeHne u
cUCcTEMAaTU3alysI 3HaHUH.

BbruncnsaTe 3HaueHUs BBIPAKEHUMN, COAEpIKAIlUX HaTypalibHbIE, Ielble,
MOJIOKUTEIbHBIE U OTPULIATENIbHBIE YMCia, OOBIKHOBEHHBIE U JIECITUYHbIE
Jpo0Ou, BBITIOJIHATE MPeoOpa30BaHuUs UUCET U BHIPAKEHUI.

Bri6upars cmoco0 cpaBHEHHUS YMCeNl, BBIUUCICHUH, TIPUMEHSITh CBOMCTBA
apumMeTHuyecKux NEHCTBUI A pallMOHAIN3AUY BEIYUCICHUIA.

Pemarp 3a1aun U3 peanbHON KU3HU, IPUMEHITh MaTeMaTUYECKHE 3HAHUS
JUIS pEIIeHUs 3a]a4 U3 IPYTUX IPEIMETOB.

Pemarp 3amaun pasHbIMH crioco0aMu, CpaBHHUBATh, BBIOMPATh CIIOCOOBI
pelleHus 3a/1a4H.

OcyllecTBISITh CAMOKOHTPOJb BBIIOJIHSAEMBIX JEHCTBUA U CaMOIPOBEPKY
pe3yabpTaTa BBIYUCICHUH.




IlIpeomemmnuie pe3yrvmamut yuedHo2o Kypca «Anzeopa»

7 KIIACC

Yucsia ¥ BBIYUCJICHUS

— BBINIOJIHSTh, COYETasl YCTHbIE U MHUCHbMEHHBIE MPUEMBI, apuPMETUUECKUE
JEHUCTBUS C PAIlMOHABHBIMU YUCIIAMU;

— HAXOJIUTh 3HAYCHUSI YUCJIOBBIX BBIPAKEHUM;, MPUMEHITh Pa3HOOOpa3HbIC
crocoObl ¥ MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH;

— MEePEXOaUTh OT OAHOU (POPMBI 3aITUCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YAaCTHOCTHU
B OECKOHEUHYIO JIECATUYHYIO JPOOBb);

— CpaBHUBATh U YIOPSIOYUBATH PAIIMOHAIILHBIC YHCIIA;

— OKPYTJISATh YNCHA,;

— BBITMOJHATh TMPUKUAKY M OIEHKY pe3yjbTaTa BBIYUCICHUN, OICHKY
3HAYCHUW YHCIIOBBIX BBIPAKECHUH;

— BBITIOJIHATH JEUCTBUS CO CTENIEHSAMU C HATypaJbHBIMU ITOKA3aTEIISIMU

— TPUMEHATh TIPU3HAKU JICIUMOCTH, PAa3J0KEHHE Ha MHOXHUTEIU
HATypaJIbHBIX YHCENT,

— pemiaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a]1aul, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, TPOMOPIUOHATLHOCTHIO BEJIWYWH, MPOIICHTAMHU; HHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3a7a4 C y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyecKkue BbIPAsKeHUA

— UCMOJIb30BaTh ANre0pandecKyt0 TEpPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSATD
e€ B Impoliecce OCBOCHHs y4eOHOro MaTtepuaa,

— HAxXOJUTh 3HAUYCHUS OYKBEHHBIX BBIPAKEHUN MPH 3aJaHHBIX 3HAYCHHIX
NIEPEMEHHBIX;

— BBIMOJHATH MpeoOpa3oBaHUs IEJIOT0 BBHIPAKEHUS B MHOTOWICH
IIPUBEICHUEM TI0I00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK;

— BBINOJHATh YMHOXEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOTOYJIEHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBajJipaTa pa3HOCTH;

— OCYILIECTBIISITh Pa30KEHUE MHOTOUYJIEHOB HA MHOXHUTEIH C MOMOIIbIO
BBIHECEHHUS 32 CKOOKH 00I1IET0 MHOKUTEIS], TPYINIUPOBKHU CIaraeéMbIX, IPUMEHEHHUS
dbopMyIT COKpAIIEHHOTO YMHOXKEHUS

— MMPUMEHATH PEe0OPa30BaHUSI MHOTOUJICHOB JIJISl PEIICHUS pa3IMYHBIX 337124
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH;

— HCMOJB30BaTh CBOMCTBA CTENEHEW C HaTypalbHbIMU IMOKAa3aTeISIMU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA:

— pelarh JUHEWHBIE YPABHEHUS C OJHOW NMEPEMEHHOM, MPUMEHSS MpaBUia
nepexojia OT UCXOAHOTO YPaBHEHUSI K paBHOCUIIbHOMY emy. [IpoBepsiTh, siBiseTCS
JIM YUCJIO KOPHEM ypaBHEHUS;

— IPUMEHATH rpaduuecKkue METObl MPU PEUICHUN JTUHEUHBIX YPABHEHUN U
UX CUCTEM;

— noadupaTh MPUMEPHI Map YUCEI, SIBISIOMIMUXCS PEIICHUEM JIMHEHUHOro
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YPAaBHEHHUSI C IBYMS IEPEMEHHBIMY;

— CTPOUTHh B KOOPAMHATHOW IUIOCKOCTU rpauK JUHEHHOrO0 ypaBHEHHS C
JIBYMsI TEPEMEHHBIMU; TOJB3YACh TI'paQUKOM, MPUBOAUTH MPUMEPHI PELICHUS
YpaBHEHHS,

— pemaTh CUCTEMBI JABYX JIMHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHBIMU, B
TOM 4ucie rpaduyecKky;

— COCTaBJIITh M pEIIaTh JIMHEWHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX
YPaBHEHHUH I10 YCIIOBUIO 33/1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4y IIOJIy4YECHHBIN PE3yJIbTar.

Koopaunatel u rpaduku. @yHKIHU

— Ha KOOpJWMHATHOM mpsiMOMl wu300pa)xaTh TOYKH, COOTBETCTBYIOIIHUE
3aJlaHHBIM KOOpJAMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbl; 3aIUCBHIBATh YHCIIOBBIC
IPOMEXKYTKHU Ha alnredpandyeckoM s3bIKe;

— OTMEYaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH MO 33JaHHBIM KOOPJWHATAM;
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpOUTH rpaduK PYHKIUHU Y = X;

— OMNHCHIBATh C TIOMOUIBIO (PYHKIMI HU3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMs, PACCTOSIHUE; II€HA, KOJWUYECTBO, CTOMMOCTD;
IPOU3BOJIUTEILHOCTD, BpEMsl, 00BEM padOTHI;

— HaXOAUTh 3HaUeHUE QYHKIIMHU MO 3HAYCHUIO €€ apryMeHTa,

— MOHUMATh rpadUyecKuil crocod MpeACTaBiICHUS U aHaIU3a UHPOPMALIUK;
U3BJIEKaTh U UHTEPIPETUPOBATh HH(OPMALINIO U3 IPapUKOB peaabHbIX IPOLECCOB
Y 3aBUCUMOCTEH.

8 KUIIACC

Yuciia M BBIYHCICHUA

— HMCIOJIb30BaTh HAYAJIBHBIE MPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YHCeN JIUIsl CPAaBHEHUs], OKPYIJIEHUS. M BBIYMCIECHUN; U300paKaTh IEHCTBUTEIbHbIC
YHCJIa TOYKAMUA HA KOOPJAUHATHOW MPSIMOM;

— NPUMEHATHh MOHATHE ApUPMETUYECKOrO0 KBAJAPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, MCHOJB3YS MPU HEOOXOAUMOCTU KaJbKYyJSATOP; BBIMNOIHSITH
npeoOpa3oBaHUsl BbIPAKEHUH, COJAEp)KAIlMX KBaJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBa KOPHEW;

— HCIOJIb30BaTh 3aIUCH OOJBIINX U MAJIBIX YUCEN C IOMOIIbIO JECATHUHBIX
npoOeii u creneHelt yucna 10;

Auredpanveckue BbIPAKEHHS .

— IPUMEHATH TOHATHE CTEIEHU C LEJIbIM I10Ka3aTelleM, BBIITOIHATh
npeoOpa3oBaHus BRIPAXKECHHI, COIEPIKAIIUX CTEIIEHH C LEJIbIM TIOKa3aTeNeM;

— BBIIIOJIHATH TOKJIECTBEHHBIE PE0OPa30BaHUS PALlMOHAIBHBIX BBIPAKEHHI
Ha OCHOBE MpaBWJI JEHCTBUI HAJl MHOTOWICHAMH U alNreOpandecKuMH Ipo0siMu;

— PACKJIaIbIBAaTh KBaAPATHBIN TPEXUIEH HA MHOXKHUTEIH ;

— NPUMEHATH TPeoOpa30BaHUs BBIPAKEHUM ISl pELIEHUS pa3InYHbIX 3a7a4
13 MAaTEMAaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON ITPAKTHKHU.

9 KITIACC

YpaBHEHUS M HEPABEHCTBA!

— pelaTh JUHEHHbIE, KBaAPATHBIC YPABHEHNS U PALlMOHAJIBHBIE YPABHEHUS,
CBOIAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHHUU C IBYMsI IEPEMEHHBIMU;
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— IIPOBOAUTH IIPOCTEUILINE UCCIIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'papuUeCKUX MpeAcTaBieHU (ycTaHABIUBATh, UMEET
71 ypaBHEHUE UM CUCTEMa YPAaBHEHUMN PELICHUS, €CJIM UMEET, TO CKOJIBKO, U TIp.);

— MEPEeXOJUTh OT CIOBECHOU (POPMYJIHUPOBKHU 3a7aud K €€ anredpandeckoi
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YpPAaBHEHUS WJIM CUCTEMbl YPaBHEHWHU,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MIOJIYYEHHBIN PE3YJIbTAT;

— IPUMEHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLICHKH;
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEMEHHOW M HUX CHUCTEMBI; JaBaTh
rpaMyYecKy0 WUIIOCTPAllUI0 MHOXKECTBAa pEIICHUM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DYyHKINH:

— MOHUMATh U UCIOJIb30BaTh (YHKIIMOHAIBHBIC MMOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAuUCHUsI); OMPEAC/sTh 3HaueHHe (YHKIMU 1O 3HAYCHUIO
apryMeHTa; onpeensiTh CBoMcTBa PyHKIMHU 110 €€ rpaduky;

o k
— CTPOUTH IpaUKU dJIEMEHTapHBIX QYHKIUN BUIA Y = oY= x2,y=x3,y=

Vx, Y = IXI; OIIHCHIBATH CBOICTBA YHCIOBOIL byHkIuu 110 €€ rpaduKy.



7 KJIIACC

TemaTu4yeckoe NIAHUPOBAHUE

Tematndeckoe IIaHUPOBAHKE 1O AIreOpe MpeCTaBlIeHO Mo rogaM odydenus (7—10 kimaccer).

OcCHOBHBIC BUBI IEATCILHOCTH 00 YYAIOIIUXCS MEPEUUCIICHBI TPU U3YYCHUH Ka)KI0W TEMbI M HAPABJICHBI Ha JOCTHIKEHUE
TUTAHUPYEMBIX pe3yJabTaTOB 00yueHUs. [lepeyeHb BHIIOB NEATEILHOCTH MOXKET OBITh PACIIUPEH WIM COKpAIIEH — C YIETOM
BO3MOXHOCTEH M OTpaHUYCHUN 00yJaroIuXcs, 00YCIOBICHHBIX CTPYKTYPOU HAPYIICHUS MPH MATOJIOTHH CITyXa.

Oo01ee kommuectBO yacoB — 102 gaca.

Tembl (TeMaTHYeCKHE
0J10K1/ MOy JIN)

OcHoBHOE CoacpiKaHue

OcHoOBHbIE BHIbI IeSITEILHOCTH oﬁyqamumxca

YucJia 1 BLIYMCJICHUS.
PanuoHanabHble YHuCIa
(25 4)

[ToHATHE paMOHAIBHOIO YHCIIA.
Apudmernueckue NEeNCTBUSA c
palMOHAIBHBIMH YHACIAMHU.

CpaBHeHME, yIOpsAI0YMBAHUE PALMOHAIBHBIX
qucel.

Crenensb ¢ HaTYypaJIbHBIM ITOKA3aTEIEM.

Pemienne OCHOBHBIX 3amad  Ha JApoow,
MIPOLICHTHI U3 PEATbHOM MPAKTHUKH.
[Ipu3Haku  JETUMOCTH, PAa3JIOKCHHS Ha

MHOKHUTEJIM HAaTypaJIbHBIX YUCEIL.
Peanbupie 3aBucumoctu. [Ipsmast u oOpatHas
MIPOMOPLIUOHAIBHOCTH.

B meuenue yuebnoco 2o0a: moHUMAaTh, MPUMEHSITH B CAaMOCTOSTEIHHOMN
peuu, BOCIPUHUMATh (CIYXO3pUTENbHO W/WIHM Ha CIyX C y4ETOM YpPOBHS
CIIyXOPEUeBOTO pPa3BUTHS OOy4aIONIMXCSA) W JOCTATOYHO BHITHO U
€CTECTBEHHO BOCIPOM3BOJNTh TEMAaTHYCCKYI0 H TEPMHUHOJOTHICCKYIO
JICKCUKY, a TaKXe JIGKCHKY II0 OpraHu3aluyd y4eOHOW JesTeIhHOCTH.
BeimonmHATE poHETHYECKYIO 3apsaKy. VCmonb30BaTh NAKTHIBHYIO (YCTHO-
JAKTHIIGHYIO PEeYb) B KAYECTBE BCIOMOTATEIIBHOTO CPEJICTBA OOIICHYIS.

Ilo oxonuanuu xascoou yuebOHOU uyemeepmu: BOCUPUHHMAThL HA CIyX H
BOCIIPOM3BOIUTh TEMATUYECKYIO M TEPMUHOJIOTHIECKYIO JIEKCUKY yU4eOHOM
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 110 OpraHu3aIii Y4eOHOU e TeTbHOCTH.
CucrematuzupoBaTh W oOoramarb 3HaHUS 00 OOBIKHOBEHHBIX U
JECATUYHBIX JPOOSX.

CpaBHMBaTH W  yHOpSAJOYMBAaTH  ApoOH, MpeoOpa3oBbIBas  MpH
HEOOXOJAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B
JIECATUYHBIC, B YACTHOCTH B OECKOHEYHYIO JIECATUYHYIO APOOB.

[IpumeHsaTp pazHoOOpa3HbIE CIIOCOOBI M MPHUEMBI BBIYMCICHUS 3HAYCHUH
JIPOOHBIX BRIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIC M ICCATUYHBIC IPOOH:
3aMEHSTh MPH HEOOXOIUMOCTH MAECATUYHYIO IpOoOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECITUYHOM, MPUBOJIUTH BhIpakeHHe K (opme, Haubosee
yIoOHOW Ui BBIYMCIICHUH, MpeoOpa3oBbIBaTh IPOOHBIC BBIpAXKEHUS Ha
YMHOXKEHUE W JIeJIeHHE IECATUYHBIX ApoOeil K ACUCTBUAM C IENBIMHU
YHCIIAMH.

[TpuBoIMTH YKcIOBBIE U OyKBEHHBIE MPUMEPHl CTENEHH C HATypaJbHBIM
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nokaszaresieM, OOBACHSS 3HAUYEHUS OCHOBAHMS CTEIEHHM M TIOKa3aTes
CTCIICHM, HAaXOJWTh 3HAYEHHsS CTemeHed Buaa a™ n (a — mroboe
paLMOHAIBLHOE YUCIIO, N — HATYPAJIbHOE YUCIIO).

[TorrMaTh CMBICH 3aTUCH OOJIBIIMX YHCEN C TOMOIIBIO AECATHYHBIX ApoOeit
u crenene yucna 10, mpuUMEHATh UX B PEAIbHBIX CUTYaIHSX.
[IpumeHsaTr NpuU3HAKU  JEIUMOCTH, PAa3JIOKEHUS Ha
HaTypaJIbHbIX YHCEII.

PemaTh 3amaun Ha 4acTu, MPOLIEHTHI, TPONOPLUHU, HA HAXOXKICHHUE JIPOOH
(mporeHTa) OT BEIMYMHBI M BEJIMYWHBI N0 €€ apoOu (MPOIEeHTY), ApooH
(mpo1ieHTa), KOTOPBI COCTABIISIET OJIHA BEIUYMHA OT JApyroi. IIpuBoauTs,
pa30buparh, OLIEHUBATh Pa3IMuYHbIE PEIIECHHUS, 3alIUCH PEUICHUH TEKCTOBBIX
3az1ad.

PacriozHaBath M OOBACHATH, ONUPAsCh HA OMNpEAETCHHs, MPIMO
PONOPLUUOHANIbHBIE U 00PAaTHO MPOTOPIHOHATIBHBIE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; IPUBOAUTH IPUMEPBI ITUX 3aBUCUMOCTEN U3 pealbHOTO MUpa,
U3 Ipyrux y4eOHbIX IPEIMETOB.

Pemarh mnpakTUKO-OpUEHTHpPOBaHHBIE 3ajjaud Ha JApoOwu,
IpsIMYIO U OOpPaTHYIO IPOMOPLUHUOHAILHOCTH, TPOHOPIIHH.

MHOXUTCIN

MIPOIICHTBHI,

Anredpanyeckue
BbIpa:keHus (27 1)

bykBennsie  BblpaxkeHus.  IlepeMeHHbIe.
Jlomyctumble 3HAYEHUS MEPEMEHHBIX.
DOopMYJIBI.

[IpeoOpa3oBanrie OYKBEHHBIX BBIPAKEHUM,
pacKpbITHE CKOOOK M MpHUBEICHUE MOJ00HBIX
ClIaraeMbIX.

CBolicTBa CTEIICHU c HaTypaJbHbIM
MOKa3aTeNeM.

MHOTOYJICHEI. Cnoxenue, BBIYMTAHHE,
YMHOXEHUE MHOTOYJIEHOB. DopmyIbl
COKpAIIEHHOTO  YMHOXXEHHs. Paznoxenue

MHOTI'OY4JICHOB Ha MHOXXUTCIIN.

OBnaneTh anredpandecko TEPMUHOJIIOTHEH U CUMBOJIMKOM, IPUMEHSATDH €&
B [IPOLIECCE OCBOEHHS YyUeOHOTO MaTepHaa.

Haxoauth 3HaueHusi OyKBEHHBIX BBIPQKEHUNA NpPU 3aJaHHBIX 3HAUYECHUAX
OYKB; BBIIIOJHSTH BHIYHCIEHUS IO hopMysIam.

BemonusaTe  npeoOpazoBaHus  IIEJIOTO  BBIPAKEHUS B
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.
BbInonHAT, yMHOXXEHHE OJHOYJICHAa Ha MHOTOYIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHATH POPMYIIBI KBaJlpaTa CyMMbI U KBaJ[paTa pa3HOCTH.
OcyllecTBIATh  Pa30KEHUE MHOTOYWIEHOB HA MHOXUTEIM IYTEM
BBIHECEHMsI 32 CKOOKHM OOIINEro MHOXXHUTENS, NpUMEHEHUs (GOpMyIbl
pPa3HOCTH KBaAPaTOB, (POPMYI COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensTh MpeoOpa3oBaHe MHOTOWICHOB JUIS PEIICHUS Pa3InYHbIX 3a/1a4
13 MaTeMaTUKU, CMEXHBIX MTPEJAMETOB, U3 PEATIbHON PAKTUKH.
3HAKOMUTHCS C UCTOPHUEN pa3BUTHS MATEMATHKHU.

MHOT'OYJICH
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YpaBueHnus U
HepaBeHcTBa (20 1)

VYpaBHeHue, paBWja  IpeoOpa3oBaHuUs
YPaBHEHUS, PABHOCUJIBHOCTh YPABHEHU.
JIuneliHOE ypaBHEHUE C OJHOW IEPEMEHHOM,
peuieHue JIMHEHHBIX YypaBHEHHW. Penienue
3a7a4 C MOMOIIbIO YpaBHCHUH.

JIuneliHOE ypaBHEHHE C IBYMs [IEPEMEHHBIMU
U ero rpaduk.

Cucrema 1ByX JTUHEHHBIX YpaBHEHUN ¢ ABYMS
MIEpEMEHHBIMHU.

Pemenune cuctem ypaBHEHHH crnocoOoM
MIOICTAHOBKHU U CIIOCOOOM CIIOKEHUSI.

Pewmars nuHElHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, NPUMEHss IPaBUIIA
1epexo/a 0T UCXOJHOIO YPaBHEHUS K PaBHOCHWIIBHOMY €My 00Jjiee IIPOCTOTO
Buza. [IpoBepsTh, ABIAETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHSI.
[logOupars npumepbl map 4uces, SABIAIOIIMXCS PEHIEHUEM JIHMHEMHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMM.

Crpouth B KOOPJAMHATHOM IUIOCKOCTU TpauK JMHEWHOTO YpaBHEHMS C
JBYMsI TI€PEMEHHBIMH; IOJb3YACh TIpapUKOM, MPUBOJAUTH IMPUMEPHI
peuieHust ypaBHEHMUS.

Haxomute pemeHue cHCTEMBl JABYX JIMHEHWHBIX YPaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

CocraBiiaTh U peniaTh ypaBHEHHE WM CHUCTEMY YPaBHEHMH IO YCIOBHUIO
3a/1a4d, HHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/Ja4u
MIOJTYYEHHBIA pE3yNIbTaT.

Koopaunarsi u | KoopaunaTa ToukH Ha npsMoi. Ha xoopaunatHoit mnpsMoil wu3o0pakaTb TOYKH, COOTBETCTBYIOLIUE
rpapuxkn. @yHkuum | HucnoBblie npoMexyTku. PaccTositHue MexIy | 3aJlaHHbIM KOOpJAWHATaM, Jy4YH, OTPE3KH, MHTEPBaJIbl; 3alHCHIBATh UX Ha
(24 9) JBYMSI TOUKaMH KOOPJAWHATHOM MPSAMOM. anreOpandeckoM si3bIKe.
[IpssmoyronpHas cucrema KoopAuHAaT Ha | OTMedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 33JIaHHBIM KOOpJMHATaM;
wiockoctu. Ilpumepsl rpagukoB, 3aJaHHBIX | CTPOUTH I'paMKHU HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (hopMyliaMu, B TOM
dbopmynamu. UteHue rpaduKOB peaTbHBIX | YUCIIE C TOMOIIBIO IU(POBBIX JIAOOPATOPHI.
3aBHCUMOCTEH. [IpuMeHsATh, W3ydaTh MPEUMYIIECTBA, HUHTEPIPETHPOBATH Tpaduueckuit
[Tonsatue Qynkmuu. I'padux  ¢dyHKIMH. | cToco®  TPEACTaBICHHUS W aHAIM3a  PA3HOOOpPAa3HOM  YKM3HEHHOU
CpoiicTBa (yHKITUH. nHpopMaIuu.
Jluneitnass ¢yukuus. Iloctpoenue rpaduxa | OcBauBate  moHsATHE  (YHKIHMH,  OBIaJeBaTb  (DYHKIUMOHAJIBHOM
nuHerHoW  pyHkumm. ['padux  QyHKUIMM | TEPMUHOJIOTHEH.
y = |x]. Pacnio3naBath inHelHy0 QyHknuio Y = kX + b, onuceiBath €€ cBOCTBA B
3aBUCHMOCTH OT 3HaueHHUH K03 duineHtoB K u b.
CtpouTh rpadvKu JIMHERHOM QYHKIMH, QYHKIMH Y = |X|.
Hcnonb3oBath nudpoBbIe pecypchl isi TOCTpOeHUs TpaduKOB GYHKIUN U
U3y4eHHUs UX CBOUCTB. [IpHBOIUTH MpuUMEphl TUHEHHBIX 3aBUCHMOCTEH B
peasibHBIX MPOIEccax U SIBJICHUSX.
IToBTOpeHue u | [ToBTOpEeHNEe OCHOBHBIX MOHSATUH U METONOB | BeiOuMparh, NpUMEHSATH OICHMBATh CHOCOOBI  CpPaBHEHHS  YHCEN,

00001menne (6 1)

Kypca 7 kiacca, 00001ieHIe 3HAaHHA.

BBIUMCIICHUH, IpeoOpa30BaHuil BEIpAKEHUH, pellieH!s] ypaBHEHUH.
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OcymiecTBIATh CAMOKOHTPOJIb BBIIIOJIHSEMbIX ACHCTBUA M CaMOIPOBEPKY
pe3yiabTaTa BEIYUCICHHH, IPeoOpa3oBaHMii, TOCTPOCHHH.

Pewmrars 3apaun U3 peanbHOM JKU3HU, IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS
JUISL pEeLIEHUs 3a/1a4 U3 IPYrUuX IPEeIMETOB.

Pemath TekcToBble 3ajauM, CpaBHMBAThb, BbIOMPATh CHOCOOBI PELICHUS
3a/1a4H.




8 KUIIACC

OO0111e€ KOJIMYECTBO 4acoOB — 68 4acos.
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Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxm

0J10KN/MO1yJIN)
Yucaa u Beryuciaenns. | KBaaparHslii KopeHb U3 4ucia. B meuenue yyebnoco 200a: TIOHMMAaTh, NPUMEHATh B CAMOCTOSITEIBHON
KBaaparuble kopuu | [loHsatne 00  HMppaMoOHAIBHOM  YHUCIE. | p€Yd, BOCIIPHHUMATH (CIYXO3PHUTEIBHO M /MM HA CIyX C Y4ETOM YpOBHS
(22 v) JlecaTHYHBIE TPUOIMKECHUST HPPALUOHAIBHBIX | CIIyXOPEYEBOTO Ppa3BUTHS OOY4YAlOMIMXCS) M JOCTaTOYHO BHSATHO W

YHUCEl.

JlelicTBUTEbHBIE YHCIIa.
JNENCTBUTEIIBHBIX YHCEI.
Apudmernueckuil KBaJIpaTHbIN KOPEHb.
VpaBHeHHe BHa X2 = a.

CpaBHenme

CpoiicTBa apu(MeTHYECKHUX  KBaJpaTHBIX
KOpHEH. [IpeobpazoBanue YUCIIOBBIX
BBIDQKEHUH,  COJEpXAIIUX  KBaJIpaTHBIC
KOPHU.

€CTECTBCHHO BOCIPOU3BOJNTh TEMAaTHYCCKYI0 H TEPMHUHOJOTHICCKYIO
JICKCUKY, a TaKXke JIGKCHKY TI0 OpraHHu3alid Y4eOHOU IesTebHOCTH.
Boimonnsate GoHeTHYeckyro 3apsiiky. McCrmonap30BaTh MaKTHIBHYIO (YCTHO-
JTAKTWIGHYIO PEeYb) B KAYECTBE BCIOMOTATEIIBHOTO CPENICTBA OOIICHYIS.

Ilo oxonuanuu Kadxcoou yueOHOU yemeepmu. BOCIPHHUMATH Ha CIyX U
BOCITPOU3BOIUTHh TEMATHUYCCKYIO U TEPMHUHOJIOTUIECKYIO JIGKCHKY YIeOHOM
JUCIUTUIAHEL, 8 TAKXKE JIEKCUKY TI0 OpraHU3aI[uy YIeOHOU JIeATSITBHOCTH.
dopMyaHpoOBaTH  ONpPENEICHHEe  KBAaJIpPaTHOTO KOPHA W3  YHCIHIA,
apu(PMETHIECKOTO KBAJIPATHOTO KOPHSI.

[MpuMeHsATh oOTepanuio W3BJICUCHHsS] KBAaJIpaTHOTO KOPHS W3 4YHCIA,
UCTIOJIB3YS TIPU HEOOXOIUMOCTH KaJbKYJISATOP.

OneHnBaTh KBaJIpaTHbIE KOPHH IEIbIMA YHUCIAMH W JCCATUYHBIMH
JIPOOSMH.

CpaBHHBATh W YIOPSJIOYHMBATH PAIlMOHAIGHBIC U HPPAIMOHAIBHBIC YHCIIa,
3aIllUCaHHBIC C TIOMOIIbIO KBAJAPATHBIX KOPHEH.

Wccnenosarh ypaBHEHHE X2 = a, HAXOAUTh TOYHBIE U IPUOIMKEHHBIE KOPHH
mpu a > 0.

HccnenoBaTh CBOMCTBA KBAJPAaTHBIX KOPHEH, MPOBOJS
AKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaIIbKYJISITOPa (KOMITBIOTEPA).
Jloka3biBaTh CBOMCTBA apH(PMETHUYECKUX KBaJIPATHBIX KOPHEH; MPUMECHSTH
UX JJIs peoOpa3oBaHus BBIPAKCHUN.

BeimonHaTe 1peoOpa3oBaHMsi BBIPOKCHUH, COJCPXKAINIUX KBAJApPATHBIC
KOpHU. BpIpaxkaTh TEpeMEHHbIE M3 T'COMETPHUUECKHUX U (PHU3HMUECKUX
bopmyi.

Bbruncisate 3HAYCHHS BBIPAKCHHMN, COJCpXKANIMX KBaJpaTHbIE KOPHH,

YHUCJIOBBIC
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UCTIOJIB3YS MPU HEOOXOTUMOCTH KaJIbKYJISATOP.

Hcnonp3oBare B XOA€ pelIeHUs 3a1ad JJIEMEHTApHBIE INPEICTaBICHUSA,
CBSI3aHHBIC C MPUOTKEHHBIMYA 3HAYSHUSIMH BEJTMYUH.

3HAKOMMTbHCS C UICTOPHEN pa3BUTHS MAaTEMaTHKH.

Yucaa ¥ BLIYUCTICHUA.
CreneHp ¢ IeEJBLIM
nokasaresiem (11 4)

CTeleHsb ¢ IEeIbIM IT0Ka3aTelIeM.
CrannapTHas 3amch 4ucia.

Pa3mepbl 00BEKTOB OKpYKaroImero mMupa (0T
SHGMCHTapHBIX qacTtui, a0 KOCMHUYCCKUX
00BEKTOB), JIUTEIBHOCTh IMPOIIECCOB B
OKPYXKaIOIIeM MHDPE.

CBoliCTBa CTEIECHH C IIEIBIM ITOKA3aTeIIeM.

DopMyJIUPOBATh OMPEACIICHUE CTEIIEHU C LEIbIM MTOKA3aTEIEM.
[IpencraBisaTh 3amuch OONBIIMX M MajblX YHCET B CTaHIAPTHOM BHJIEC.
CpaBHHMBAThH YKCIIa U BETUYUHBI, 3aMMCAHHBIC C UCTOJIb30BAaHUEM CTEIIEHU
10.

Hcnonb3oBaTh 3amuMch 4YHCEN B CTAHAAPTHOM BHUAE I BBIPAKEHUS
pa3MepoB 0OBEKTOB, JIIUTETLHOCTH MPOIECCOB B OKPYXKAIOIIEM MHPE.
DopMynHpOBaTh, 3AMUCHIBATH B CHMBOJIMYECKOM (OpME U UILTIOCTPUPOBATH
MIPUMEPAMU CBOKMCTBA CTEIIEHU C LEJbIM MOKA3aTEIEM.

[IpumeHsTh CBOMCTBA CTENMEHU sl TNpeoOpa3oBaHMsl BbIPAKEHUH,
COIEpKalIUX CTEMEHU C LENbIM MoKa3aTelaeM. BhIMoiaHATh AeHCTBUS C
YUCJIaMH, 3alMCaHHBIMM B CTaHJApPTHOM BHUIE (YMHOXKEHHE, JEJIeHUe,
BO3BEJICHUE B CTEIICHB).

AnredOpanuyeckue KBagpatubiit TPEXUIEH. Pasnoxenue | Pacno3HaBarh KBaJapaTHBIA TPEXUWIEH, YCTaHABIMBATh BO3MOXKHOCTH €O
BbIPasKeHM . KBaJPAaTHOTO TPEXUIEHA HA MHOKHUTEIIN. Pa3oKEeHUsl HA MHOKHUTEIH.
KBagparubii PackiiapiBaTh Ha MHOXKUTEIM KBAJAPATHBIA TPEXWIEH C HEOTPHULATEIbHBIM
TpéxuseH (7 4) JUCKPUMUHAHTOM.
Anredpanyeckue Anrebpandeckas IpoOb. Jomnyctumele | 3anuceiBaTh anredpanueckre BelpakeHusa. Haxonuts 061acTs onpeaeneHus
BbIPa:KeHH . 3HAQUEHHS]  INEPEMEHHBIX, BXOJIIMX B | PALMOHAIBHOIO BBIPAXKEHUSI.
AJiredpanyeckas anreOpanveckue  BbIpaxkeHUs.  OcHOBHOE | BBIMOTHATH YMCIIOBBIE MOJCTAHOBKHM U BBIYUCISATH 3HaYCHHE APOOU, B TOM
Apoob (22 4) CBOWCTBO anredpanveckou JIpOOH. | YUCJIE C TIOMOIIBIO KAJIBKYJISATOPA.
Coxkpaienue 1po0ei. dopMynmHpoBaTh OCHOBHOE CBOKMCTBO alreOpanveckoil Apoou M MPUMEHSTh
CnoxxeHue, BbIYMTAHUE, YMHOXKEHHE W | €ro Ajs mpeobpa3zoBaHus ApoOeit.
JieNieHue anredpanvdecKux Ipo6eil. | BRIMOTHATH NeHCTBUS C anreOpanyecKuMu APOOsIMHU.
[IpeoOpazoBanue BbIpakeHuil, coaepxamux | [IpuMmenaTs npeoOpa3oBaHUs BBIpAXKEHUI A pelieHus 3a1ad. Beipaxarhb
anredpanveckue Ipoou. nepeMeHHble u3 Gopmyin (PpU3NUECKHX, TEOMETPUUECKUX, OMUCHIBAIOIIUX
OBITOBBIEC CUTYAITNH).
IloBTOpEHUE u | [ToBTOpEeHNEe OCHOBHBIX MOHATUH U METOAOB | BeiOuparh, NpUMEHSATH OICHMBATh CHOCOOBI  CPaBHEHHS  YHCEN,

00001meHne (6 4)

Kypca 8§ kinacca, 00001IeHIe 3HAHHHA.

BBIUMCIICHUH, IpeoOpa30BaHuil BEIpAKEHUHN, pelieH!s] ypaBHEHUH.
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OcymiecTBIATh CAMOKOHTPOJIb BBIIIOJIHSEMbIX ACHCTBUA M CaMOIPOBEPKY
pe3yabTara BEIYUCICHHH, IpeoOpa3oBaHuii, HOCTPOCHUH.

Pewmrars 3apaun U3 peanbHOM JKU3HU, IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS
JUISL pEeLIEHUs 3a/1a4 U3 IPYrUuX NpeIMETOB.

Pemath TekcToBble 3ajauM, CpaBHMBAThb, BbIOMPATh CHOCOOBI PELICHUS
3a/1a4H.




9 KUIIACC

OO0111e€ KOJIMYECTBO 4acoOB — 68 4acos.
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Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxm

0J10KN/MO1yJIN)
YpaBHeHus u | KBagparnoe ypaBHEHUE. Henonnoe | B meuenue yueOnoco 200a: NOHUMATh, INPUMEHATH B CAMOCTOSTEIILHON
HEPABEHCTBA. KBa/IpaTHOE ypaBHEHHUE. peun, BOCHPUHUMATH (CITyXO3PUTENBHO W/WIM Ha CIyX ¢ y4ETOM YpPOBHS
KBaaparusie ®opmyna KOpHEH KBaJIpaTHOTO YPaBHEHUS. | CIyXOPEUEBOTO pPa3BUTHS OOYyJarOIIMXCs) H JOCTATOYHO BHITHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienne  ypaBHeHW,  CBOJAIIMXCA K
KBaJIpaTHBIM. [Ipocreiimue JIpoOHO-
palMOHAIbHBIE YPABHEHHUS.

Pemrenne TEKCTOBBIX 3aad € IMOMOUIBIO
KBaJPaTHBIX YPaBHEHUH.

€CTECTBEHHO BOCHPOM3BOJUTh TEMAaTUYECKYI0 MU TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKXe JEKCHKY IO OpraHu3aluu y4yeOHOM JAedaTeabHOCTH.
BoinmonuaTe poHeTHueckyro 3apsaaky. lcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPENICTBA OOIIECHMSI.

Ilo oxonuanuu Kasxcoou yuebHOU uyemeepmu. BOCIPUHHMMATh Ha CIyX U
BOCITPOM3BOJUTh TEMATUYECKYIO U TEPMHUHOIOTMUECKYIO JIEKCUKY Yy4eOHOM
JTUCIUIUIMHBL, @ TaKKe JIEKCUKY 110 OpraHu3aliui yueOHOM 1eATelbHOCTH.
PacnioznaBath KBaJipaTHbIE YpaBHEHHUS.

3anuceiBaTh  (GOpMyIdy KOpHEHW KBaJApaTHOIO ypaBHEHHS; pellaTh
KBaJIpaTHBIE YpaBHEHUS — MOJIHbIE U HE TMOJIHbIE.

[IpoBOIUTH MpOCTEHIIINE UCCIIEAOBAHUS KBAJIPATHBIX YPABHEHU.

Pemars ypaBHeHMs, cBoAfdlMecss K KBaJgpaTHbIM, C IOMOIIbIO

npeoOpa3oBaHUi ¥ 3aMEHOM TIEPEMEHHOM.

HaGmronate 1 aHaIM3UPOBATh CBSI3h MEXIY KOPHIMHU U KOAhUIIMECHTaAMHU
KBaJIpaTHOTO ypaBHEHUSI.

®opmynnpoBath TeopeMmy Buera, a Takke 00paTHYIO0 TeOpeMy, IPUMEHSITh
9TH TEOPEMBbI JIJIsl pelIeHUs 3a1a4.

Pemarh TekcToBble 3amayu anreOpanvyecKuM CIIOCOOOM: MEPEXOAUTH OT
CJIIOBECHOUN (OPMYIHPOBKH YCIOBUS 3aJadl K anrebpandeckod Mojaenu
nyTéM COCTABJICHHUS YpPAaBHEHHUS; peEIIaTh COCTABJICHHOE YPaBHEHHE;
UHTEPIPETUPOBATH PE3yNbTaT.

3HAKOMHTBHCS C UCTOPHEH pa3BUTHS alnreOphbl.

YpaBHenus 7
HEpaBeHCTBA.

JIuHeltHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH,
ero rpaduk, IpUMepbl PeIIeHUs] ypaBHEHUH B
LIEJIBIX YHCIIaX.

Pacnio3HaBate NuHEiHbIE ypaBHEHHUS C IBYMs [I€PEMEHHBIMHU.
Crpouth rpaduKy JUHEHHBIX YpaBHEHMH, B TOM 4YHCIE HCHOIb3YS

1IU(POBBIE PECYPCHI.
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CucreMsbl ypaBHeHMii
(159)

Pemrenne cucrem ByX JIMHEMHBIX YpaBHEHUU
¢ AByMms nepeMmeHHbIMU. [Ipumepsl pemeHus
CUCTEM HEJIIMHEWHBIX YPaBHEHHMU C JBYyMs
IIEPEMEHHBIMU.

I'paduueckas wHTEpHpeTanusi ypaBHEHHUS C
JBYMS IIEPEMEHHBIMU U CUCTEM YPaBHEHHH C
JBYMS IIEPEMEHHBIMU.

PemreHne TEKCTOBBIX 3aad € IMOMOUIBIO
CUCTEM YpaBHEHMII.

Paznuuate napajuienbHbIE U EPECEKAIOIINECS MIPSIMBIE TIO KX YPABHEHUSIM.
Pemars cucreMsl BYX JIMHEHMHBIX YPaBHEHWM C JBYMsl II€PEMEHHBIMHU
IIOJICTAHOBKOM U CIIOKEHUEM.

Pemate mpocTeiimme cucTemsl, B KOTOPBIX OJTHO U3 YPAaBHEHUU HE SBJISETCS
JIMHEWHBIM.

[IpuBOoAUTH rpaduUeCcKy0 HHTEPIPETAIUIO PEIICHUS YPABHCHHS C JIBYMS
MIEPEMEHHBIMU U CUCTEM YPABHEHHI C ABYMS IEPEMEHHBIMU.

Pemrats TekCTOBBIE 33124 aNreOpandecKuM CrocoOoMm.

YpaBHeHus1 |
HepaBeHCTBA.
HepagenctBa (14 u)

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.
HepaBenctBO ¢ OJHOW  IIEpEMEHHOM.
JInHeliHbIE HEPABEHCTBA C OJHON NIEPEMEHHON

u ux pemenne. CuUCTEMBl JIMHEHHBIX
HEPAaBEHCTB C OJHOW TMEPEeMEHHOW U WX
pElIeHHE.

N3obpaxenue pereHus JTUHEHHOTO

HEpaBeHCTBA M HUX CHUCTEM Ha YHUCIOBOU
MPSMOI.

PopMyIHpOBaTH CBOMCTBA YHCIOBBIX HEPABEHCTB, MIUTFOCTPUPOBATh UX Ha
KOOpPJMHATHOM MPAMOI1, TOKa3bIBaTh aJiIreOpanyecKu.

[IprMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.

Pemate nuHElHbIE HEpaBEHCTBA C OJHOW TEPEMEHHOW, H300pa)kaTh
peuIeHre HEpaBEHCTBA HA YUCIIOBOW MTPSIMOM.

PemaTth cuctembl TMHEHHBIX HEPABEHCTB, M300pa)kaTh pElIEHUE CUCTEMbI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOM.

@®yukuun. OCHOBHbIE
noHsiTus (6 1)

[Tonsarue ¢ynkmuu. OOGIaCTh OMpeneIeHUus U
MHOECTBO 3HaueHH ¢yHKIUU. CrocoOs
3amanus QyHKITUH.

I'padux ¢dynkuun. CpoiicTBa (GYHKIUU, HX
oToOpakeHHe Ha rpaduke.

Hcnonb3oBath QyHKIIMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

Beruucnsate  3HaueHus — QyHKOME, 3amaHHbIX  Qopmymamu  (Tipu
HEOOXOJMMOCTH HCIIOJIb30BaTh  KaJbKYJIATOP); COCTABJISITH  TaOJHIIBI
3HAYCHUH (PYHKIIHH.

CtpouTth 110 TOUKaM rpapuku GyHKITH.

OnwuceiBaTh  CBOWMcTBa (YHKIMM Ha OCHOBE €€ TpapuuecKoro
NPE/ICTABIICHHUSI.

Hcnonb30BaTh GYHKIMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
HccnenoBaTh npumepsl rpaukoB, OTPaXKaroIUX peallbHble MPOLECChl U
AByieHUsA. [IpuBOAMTH MpHUMEpBI NPOLECCOB M SBICHUN C 3aJaHHBIMU
CBOMCTBaMH.

Hcnonp30BaTh KOMIBIOTEPHBIE MPOrpaMMbl sl HNOCTPOCHHs T'paduKOB
(GYHKIUI ¥ U3y4eHHsI UX CBOMCTB.
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dyukuun. Yuciosbie

Urenne u moctpoeHue rpadukoB (QyHKIUH.

Pacno3naBare Buabl n3ydaembixX (GyHKUMW. Iloka3piBaTh CXeMaTHYeCKH

¢pynknnu (10 ) [Tpumeps! rpaduKkoB HYHKIHMI, OTPAKAIONIMX | MOJIOKEHUE HA KOOPIMHATHOM IIIOCKOCTH rpadukoB (pyHKIMI BUaa: y = X2,
peabHbIE TPOIIECCHI. y=x3y=vx y=|x|
OyHKIMY,  ONUCBHIBAIOIIMC  NPSIMYIO U | Mcmons3oBaTh  (DyHKIMOHANBHO-TpadUUecKHe  HpeICTABICHHA I
00paTHYI0 MPONOPIMOHATBHBIE 3aBUCHMOCTH, PELICHUS U UCCIIEIOBAHUS YPABHEHHUI U CUCTEM YPaBHEHHUI.
ux rpaduku. ['nnepbosa. [TpumeHsaTh THPPOBBIC PECYPCHI IS TOCTPOCHUS TpaduKoB (DYHKITUH.
I'paduk pynkuum y = x2.
Oyuxmmn y = x2,y = 13,y = VX, y = [x[;
rpaguyeckoe perieHue ypaBHEHUN U CHUCTEM
YPaBHEHUM.

IloBTOpEHUE u | [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJOB | BeiOuparh, MNpUMEHSTb, OLIEHWBATh CHOCOObI  CPaBHEHUS  YHCEN,

00001eHne (6 1)

KypcoB 7, 8, 9 kimaccoB, 00001eHNe 3HAHWHA

BBIYHCIICHUH, TpeoOpa30BaHNi BbIpAKEHUM, pellIeHUs] YPaBHEHHH.
OcCyIecTBISITh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUNA U CaMONIPOBEPKY
pe3ynbTaTa BIUMCICHUH, TpeoOpa3oBaHuil, IOCTPOEHU.

Pemrats 3agaun 3 peanbHOM KM3HU, IPUMEHATH MaTEMAaTUYECKUE 3HAHUSA
JUISL peIIEHUs 3a/1a4 U3 IPYTUX PEIMETOB.

Pemate TekcTOBBIE 3aJauu, CpPaBHHUBATh, BBIOMPATh CIOCOOBI PELICHMS
3aJa4H.




IlIpeomemmnuwie pezynomamal yueonozo Kypca «I eomempusn»

7 KJIIACC

HauansHabie nonsatus reomerpun. Touka, mpsamMas, OTpE30K, JIyd. YToil. Buasl
yriioB. BeprtukanbHble u cMmexHble yIribl. buccektpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHUH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOEHUS C TIOMOLIBIO LIUPKYJIS U JIMHENKH.

Tpeyronpnuk.  BbeicoTa, MenuaHa, Ouccekrpuca, HMX  CBOMCTBa.
PaBHOOGEApEHHBIN U paBHOCTOPOHHUN TPEeYroJbHUKH. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa M TpHU3HAKU paBHOOEAPEHHOro TpeyroibHuka. IIpuzHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NPU3HAKY NAapaJUIEIbHbBIX NPAMBIX. CyMMa yIilOB TPEYTrOJIbHUKA.
BHemHue yriel TpeyrojibHUKA.

[IpssMOyrosbHBIA  TpeyronbHUK. CBONCTBO MeEIWaHbl NPSIMOYTOJIBHOTO
TPEYroJbHUKA, POBEIEHHOM K runoTenys3e. [[pu3sHaku paBeHCTBA MPSMOYTOJIBbHBIX
TPEYTroNbHUKOB. [IpsIMOYTrObHBII TPEYroJbHUK € YoM B 30°,

HepaBeHcTBa B T€OMETpHUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIel CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIsp U HAKIOHHAS.

I'eomeTprueckoe wmecTo Toyek. buccekrpuca yria W cepeauHHBIN
NEPNEHIUKYJIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp U KpYyr, XOpJa WU JUaMeTp, HX CcBoiicTBa. B3anmHoe
pacIoNOKEHHE OKPY>KHOCTH U mpsiMoi. KacarenbHas m cekymias K OKPYKHOCTH.
OKpyXHOCTh, BNHCaHHasg B yroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYroJbHUKA.

8 KUIACC

Yerbipéxyronpauku. [lapannemorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaApar), UX MPHU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerus, e€ CBOWCTBA M IPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenust meauansl. LleHTpanbHas cumMeTpus.

Teopema daneca u TeopemMa O NPONOPUUOHAIBHBIX OTpe3kax. CpenHue
JIMHUM TPEYTOJbHUKA U Tparneuuu. LleHTp macc TpeyronpHuKa.

[Tonobue TtpeyronpbHUKOB, Kodbdumuent moxodus. I[lpusHaku mnomodOus
TpeyroJbHUKOB. [I[pruMeHeHne noao0us Mpu pelieHnN MPaKTUYECKUX 3a/1a4.

CaoticTBa miomaaeld reoMeTpudeckux ¢uryp. Dopmynsl mis TIIOMATU
TPEeYroJibHUKA, TapajuienorpamMma, pomba u Tparenud. OTHOIICHHUE TUIONIAAeH
MOoI00HBIX GUTYP.

Brruncnenue muomanen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembr Iludaropa npu permeHun
MPAKTUYECKUX 3a7a4.
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9 KUIIACC

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MpPSAMOYTOJIbHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUroHOMETpUYECKHE (YHKIIHUU
yrioB B 30°, 45° u 60°.

Brnucannble M LEHTpanbHBIE YIJbl, YroJ MEXIY KacaTelbHOM M XOpIOM.
Vel  MeXIay ~XopAamMM M CeKyluMMH. BnucanHble W ONUCaHHBIE
YETBIPEXYTOJIBHUKU. B3anMmHOe pacnonokeHue AByX OKpykHocrei. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Cunyc, xocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOpMyIibl MpUBEICHUS.

Pemenue tpeyronbHuKoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemenue npakTuueckux 3a7ad ¢ UCMOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI
CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mpoU3BENEHUU OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa (MO&ynb)  BEKTOpA, COHANpPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIONKHO HAINPABJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalid Haja Bekropamu. PasnoxkeHue BekTopa 1O JABYM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE€ NpPOM3BEICHHE
BEKTOPOB, IPUMEHEHHE JIJIsI HAXOKCHUS IJIUH U YTJIOB.



OcHOBHBIE BUBI JEATEILHOCTH 00YYaIOIMUXCS MEPEYUCIICHBI IPU U3YUYEHUH Ka)KJI0M TEMbl U HapaBJI€Hbl HA JOCTUKEHUE
IUTAaHUPYEMBIX pe3yJabTaToB 00yueHus. llepeyeHb BHIIOB NEATEIBHOCTH MOXKET OBITh PACHIMPEH WIM COKpAll€H — C YYETOM
BO3MOXHOCTEH U OrpaHUYeHU 00ydaromuxcs, 00yCIOBICHHBIX CTPYKTYPOU HApYyILIEHUS MPU MATOJIOTHH CIyXa.

7 KJIIACC

OO0111e€ KOJIMYECTBO 4acoOB — 68 4acos.

Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxm

BeauduH (14 4)

HN3Mepenne TUHEMHBIX W YIJIOBBIX BEJIMYHH,
BBIUYHCIICHUE OTPE3KOB U YIJIOB.

[Tepumerp u Tiomaas GUTyp, COCTaBICHHBIX
U3 MPSMOYTOJIbHUKOB.

0J10KH/ MOy JIN)
IpocTreiinme IIpocreiime  reomerpuyeckne OOBEKTHI: | B meuenue yuebHo2o 2oda. TOHUMATh, NPUMEHSATh B CaMOCTOSTEILHOMN
reoMeTpu4ecKue TOYKH, IpsIMBIE, JIy4u 5 yIJIbl, | peYd, BOCIPUHUMATH (CIyXO3pUTENIbHO W/WIM Ha CIyX C Y4ETOM YpOBHS
¢durypsoi n WX | MHOTOYTOJIbHHK, JIOMaHasl. CIIyXOpEYEBOTO pa3BHUTHS OOYYAIOMIMXCS) W JIOCTAaTOYHO BHSATHO H
cBoiictBa. U3mepenue | CMeXHbIE U BEPTUKAIBHBIE YTJIbI. €CTeCTBEHHO BOCIPOM3BOJNTH TEMATHYECKYI0 H TEPMHHOJOTHYECKYIO
reoMeTpUYecKHX PaboTa ¢ mpocTeHMu 4epTeRamH. JEKCHKY, a TaKKe JIEKCHKY M0 OpraHu3alMd y4eOHOH AeATeNbHOCTH.

Boinonuate poneTnueckyro 3apsanaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JTAKTUJIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEICTBA OOIICHUSI.

Ilo okonuanuu xadxcooi yuebnoti uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOJIUTh TEMATUYECKYIO U TEPMHUHOJIOTMUECKYIO JIEKCUKY y4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TeIbHOCTH.
DopMyIHpPOBaTH OCHOBHBIE MOHATHS U OTIPEICIICHUSI.

Pacno3naBaTh u3ydeHHblE TreoMeTpudeckhue GUIypbl, OMPENENATh HX
B3alMHOE PACIIOJIOKEHHE, BBITIOIHITH YEPTEK M0 YCIOBHIO 3aa4H.
[IpoBOIMTH MpOCTEMIIINE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS U JIMHEHKH.
W3mepsaATs JUHEHHbIE W  YIVIOBbIE BEIUYMHBI TEOMETPUYECKHX U
MPAKTHYECKUX OOBEKTOB.

OnpenensTs «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB, MPOBOJUTEH IPYOYIO
OIICHKY UX Pa3MepOB.

Pemath 3aaun Ha BHIYHMCIICHUE AJTMH OTPE3KOB M BETUYHH YIJIOB.

PemaTh 3aaun Ha B3aUMHOE PaCMOIOKEHHE FeOMETPUUECKUX puryp.
[TpoBomuTh KiIacCU(UKALKIO YIJIOB, BBIYUCIATH JIMHEWHBIE U YIIIOBBIC
BEJIMYMHBI, IPOBOJUTH HEOOXOIMMBIE JIOKa3aTeIbHbIC PACCYKICHUSI.
3HAKOMUTBHCS C UCTOPHUEN pa3BUTUS T€OMETPUHU.

Tpeyronbuuku (22 )

Iloaatne o
IIEPBUYHBIE

PaBHBIX  TPEYroJIbHUKAX H
MMPpEACTAaBJICHU S 0 PaBHBIX

Pacnio3HaBare mapbl paBHBIX TPEYroJbHHUKOB Ha TOTOBBIX uepTexax (c
yKa3aHMEM IPU3HAKOB).




64

(KOHTpYSHTHBIX) (UTYpax.
PaBEHCTBA TPEYTOJILHUKOB.
[IpuzHaku  paBeHCTBa  NPSAMOYTOJbHBIX
TPEYTrOJIbHUKOB. CaoiicTBO MeaHbl
MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA.
PaBHOOe1peHHbIC u PaBHOCTOPOHHHE
TpeyrosbHUKHA. IIpusHakm u  cBOMcTBa
PaBHOOEIPEHHOTO TPEYroJIbHUKA.

[IpotuB OosblIel CTOPOHBI TPEYrOJbHHUKA
JIEKUT OOJBIITNHN YTOJI.

[IpocTeimmne HepaBeHCTBA B TEOMETPHUN.
HepaBencrBo TpeyronpHuka. HepaBeHcTBO
JIOMaHoOM.

[TpsiMOyTroNBHEII TPEYroJbHUK ¢ yriaoM B 30°.
[lepBple mMOHATHS O JOKa3aTeIbCTBaX B
T€OMETPHH.

Tpu mnpusHaka

BoiBomuTh creAcTBUs  (PaBEHCTB COOTBETCTBYIOIMX —JIEMEHTOB) U3
PaBEHCTB TPEYTOJIBHUKOB.

@opMynMpOBaThL  ONPEACICHHUS:  OCTPOYrOJBHOIO,  TYHNOYIOJIBHOIO,
IPSMOYTOJIBHOTO, PaBHOOEAPEHHOTO, PABHOCTOPOHHETO TPEYrOJIbHUKOB;
OMCCEKTPUCHI,  BBICOTBI,  MEIUAHbl  TPEYrOJIbHUKA;  CEPEIUHHOTO
NEPHEHANKYIIApa OTPE3Ka; IEpUMETPa TPEYT OJIbHHKA.

®opMyaMpoBaTh CBOMCTBA U MIPU3HAKU PABHOOEIPEHHOIO TPEYrOJIbHUKA.
Crpouth yeprexH, pemarh 3aJaud C MOMOUIbI0 HaXO0XKJIEHUS PAaBHBIX
TPEYTOJIbHUKOB.

[IpyMeHAT NpPU3HAKKM PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJBHUKOB B
3a/1a4ax.

Hcnonb3oBath HudpoBbIE pecypehl Il UCCIEI0BAHNS CBOMCTB U3y4aeMbIX
buryp.

3HaKOMHUTBHCS C UCTOPHUEN pa3BUTUSA TEOMETPHUN.

IMapajseabHbie
npsiMble, CyMMa YIJIOB
TpeyroJbuuka (14 u)

[TapannensHble NpsiMbIE, UX CBOMCTBA, [T
nocrynat EBkmupa. Hakpecr nexamiue,
COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YTJIbI
(oOpazoBaHHBIE npu MepeCceUCHUN
MapajuieTbHbIX TPSAMBIX cekyiei). [Tpu3nak
MapajuieIbHOCTH TPSIMBIX 4Yepe3 PaBEHCTBO
pacCcTOsIHUA OT TOYEK OJHOM MpsSIMOM [0
BTOPOM MPSAMOM.

®opmynupoBaTh  MOHSITHE
MPAKTHYECKUE MTPUMEPHI.
N3ydate cBOMCTBA yIiIOB, 00pa30BaHHBIX IPU MEPECEUCHUH MapalIeIbHBIX
MPSAMBIX CEKYIIEH.

[TpoBouTH OKa3aTenbCTBA MapauIeIbHOCTU JIBYX HPSIMBIX C MOMOIIbIO
yIJI0B, 00pa30BaHHBIX MPU MEPECEUCHUH STUX MPSIMBIX TPEThEl MPAMOil.
Bbruncnsate cymMmy yriioB TpeyroibHUKa U MHOTOYTOJIbHUKA.

Haxoautb umuciioBble U OyKBEHHBIC 3HAUEHHS YIJIOB B T€OMETPUUYECKUX

nmapajjICJIbHBIX IPsAMBIX, HaXO0UTb

CYMMa YIjioB TPEYroJIbHUKA H | 3aJa4aXx C UCII0JIb30BAHUEM TCOPEM O CYMME YIJTIOB TPEYI'OJIbHUKA U MHOTI'O-
MHOTI'OYI'OJIbHUKA. YTOJIbHHKA.
Bremnue YIJIbl TPEYI'OJIBHUKA. 3HAKOMUTBLCS C HCTOpHeﬁ Pa3sBUTHA T'COMCTPHH.
Opr?KHOCTL n Kpyr. Opr>KHOCTb, XOopabl HW  JUAMCTPbI, HX CDOpMy'J'II/IpOBaTL ONpCACIICHUA: OKPYXHOCTH, XOpAbl, AHAMCTpa U
FeOMeTpnqeche cBoiictBa. KacarempHas K OKPY’KHOCTH. KacaTeJIbHON K OKPYKXHOCTH. HSy‘I&TB Hux CBOﬁCTBa, IIPpU3HAKHU, CTPOUTH

nocrpoenus (14 4)

OxpyxHOCTb, BricaHHas B yroJl. IlonsaTue o
I'MT, npumenenue B 3anadax. buccekrpuca u
CEPEIMHHBIN MEPIEHIUKYJIIAP KaK
F€OMETPUUECKHE MECTA TOYEK.

YEepTEKU.
HccnenoBaTh, B TOM YHCIIE€ UCHOJB3Ys HU(PPOBBIE PECYPCHI: OKPYXKHOCTH,
BIINCAHHYIO B YIOJI; LIEHTP OKPYKHOCTHU, BIINCAaHHOW B YroOJI; PaBEHCTBO
OTPE3KOB KacaTeIbHbBIX.
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OKpyXHOCTb, OIMCaHHas OKOJIO
TPEyroJibHUKA. BIMcaHHAas B TPEyrojabHUK
OKPY>KHOCTb.

[Ipocrenmue 3aga4n Ha MOCTPOCHHUE.

Hcnone3oBars Meron I'MT s 1okaszarenbcTBa TEOPEM O IMEPECEYEHUU
OMCCEKTPUC YIJIOB TPEYrOJbHUKA U CEPEIMHHBIX MEPIEHIUKYIIPOB K
CTOPOHAM TPEYroJibHUKa ¢ nomoubso I'MT.

OBnaseBaTh MNOHATHSMM BIHCAaHHOW W ONHCAaHHOM  OKPYXXHOCTEH
TPEYroJIbHUKA, HAXOIUTh LIEHTPBI 3TUX OKPYKHOCTEH.

Pemate OCHOBHBIE 3a7adyM Ha IOCTPOCHHUE: YIJIA, PABHOTO JIAHHOMY;
CEPEIMHHOr0 NEPIEHIUKYIsApa JAaHHOTO OTpe3Ka; MPSAMOMW, MPOXOIALIECH
yepe3 JaHHYI0 TOUKY U NEePIEeHIUKYISIPHON TaHHOW MPSAMOIi; OMCCEKTPUCHI
JTAHHOTO yIJa; TPEYrOJBHUKOB IO PA3JIMYHBIM 3JIEMEHTaM.

3HAKOMMTBHCS C UICTOPHEN pa3BUTHS T€OMETPUH.

Oo6o0menne
cucTeMaTU3anus
H3y4YeHHOI'0
marepuaJa (4 )

[ToBTopenne u  000OIIEHHE  OCHOBHBIX
MOHSATUH U METOJIOB Kypca 7 Kiacca.

Pemrare 3amaum Ha TOBTOPEHME, WUIIOCTPUPYIOIIAE CBA3U MEXIY
Pa3JINYHBIMU 4aCTIMU Kypca.




8 KJIACC

OO0111e€ KOJIMYECTBO 4acOB — 68 4acos.
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Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxm

0J10KN/MO1yJIN)
Yeroipéxyroasuuku | Ilapannenorpamm, ero npusHaku U CBOWCTBA. | B meuenue yuebnHoco 200a: NOHHMAaTh, IPUMEHATh B CaMOCTOSATEIBHOU
(159) YacTHble ciy4au MapajuIeIorPaMMOB | PeYH, BOCIIPHHUMATH (CIYXO3PUTEIBHO /WM Ha CIyX C Y4€TOM YpOBHS
(mpsiMOyrOJIbHUK, poMO,  KBagpaT), WX | CIyXOPEUeBOTO pa3BUTHA OOYyJArOIIMXCsA) H JOCTATOYHO BHITHO U

npu3HaKky U cBoiicta. Tpanenus. PaBHoOokast
U NIPSIMOYTOJIbHAS TPAIICIIUH.
VYBoenune MeIHUaHEL
CUMMETpHUSL.

[enTpanbHas

€CTECTBCHHO BOCIPOU3BOJNTh TEMAaTHYCCKYI0 H TEPMHUHOJOTHICCKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHU3alii Y4eOHOU esITeTHbHOCTH.
BeimonHATe poHeTHUeCKYIO 3apsaKy. VCmonb30BaTh NAKTHIBHYIO (YCTHO-
JTAKTWIGHYIO PEeYb) B KAYECTBE BCIOMOTATEIIBHOTO CPENICTBA OOIICHYIS.

Ilo oxonuanuu Kadxcoou yueOHOU yemeepmu. BOCIPHHUMATH Ha CIyX U
BOCITPOU3BOIUTHh TEMATHYCCKYIO U TEPMHUHOJIOTHYECKYIO JICKCHKY YIeOHOM
JUCIUTUIAHEL, 8 TAKXKE JIEKCUKY TI0 OpraHU3aI[uy YIeOHOU JIeATSITBHOCTH.
N300paxkaTh 1 HAXOJAWTh HA YEPTEIKAX YETHIPEXYTOJIBHUKH PA3HBIX BHIOB U
WX DJIEMCHTBI.

dopmynupoBaTh ONpENeNIeHUs:: TapajiesiorpaMma, MPsSMOYroJIbHUKA,
pom0ba, KBaapaTra, Tpameruu, pPaBHOOOKOW Tparenuu, MPSIMOYTroIbHON
Tparenum.

Jloka3bIBaTh M MCIIOJIB30BaTh MPU PEUICHUU 331a4 NMPU3HAKH M CBOWCTBA:
napajieniorpaMMa, TpsSMOYTOJIbHMKa, pom0a, KBajpaTa, Tparenuw,
PaBHOOOKO# Tparenuu, IpSMOYTOJIBHOM TPAaIICIHH.

[TpuMeHsTh METOJT YABOCHUS MEIMAaHbI TPEYTOJbHUKA.

Hcnonp30Bath MUQPOBBIE PECYPCHI VIS UCCISIOBAHMS CBOHCTB N3y4aeMbIX
buryp.

3HAKOMHTBHCS C UICTOPHEH Pa3BUTHS T€OMETPUU.

Teopema @ajeca mu

TeopemMa 0
NMPONOPUNOHAILHBIX
oTpe3Kax, Mnoao0HbIe

TpeyroJbHuKu (20 1)

Teopema ®darneca u
MPOMOPIIMOHATILHBIX OTPE3KaX.
Cpennsist AMHUSA TPEYrOJIbHUKA.
Tpanenus, e€ cpenHsq JIUHUS.
[IponopumoHanbHble  OTPE3KH, MOCTPOEHUE
YeTBEPTOro NPONOPUUOHAIBHOTO OTPE3Ka.

TCOpPCMa (6]

[TpoBOIUTH MOCTPOCHHUSI C IOMOIIBIO IIUPKYIIS U JIMHEHKU C UCTIOJIb30BaHHE
TeopeMbl Daneca U TEOPEMbl O MPOMOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHII MPOMOPIHOHAIBHBIN OTPE30K.

[IpoBomuTh  [IOKA3aTeNbCTBO  TOTO, YTO MEAMAHBI  TPEYroJIbHHKA
MEePECEKAIOTCS B OJHOM TOUKE, M HAXOIUTh CBA3b C LICHTPOM Macc, HaX0UTh
OTHOIIIEHHUE, B KOTOPOM MEJIMAHBbI IESATCS TOUKON UX NEPECEUCHHUs.
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CBONCTBaA LIEHTPA MAcC B TPEYTOJIbHUKE.
[lonoOuble TpeyronbHUKHA. Tpu TmpU3HAKA
10100 TPEYT OIbHUKOB.

[IpakTHueckoe NpUMEHEHHE.

HaxoauTte mogoOHbIe TPEyroJbHUKH Ha TOTOBBIX YEPTEKaX C yKazaHHEM
COOTBETCTBYIOIUX PU3HAKOB OO0,

Pemate  3amaun  Ha  TONOOHBIE  TPEYrOJBHUKH C  TIOMOUIBIO
CaMOCTOSITEJIBHOTO TOCTPOEHUSI YEPTEKEW U HAXOXKICHUSI IOJO0OHBIX
TPEYrOJIbHUKOB.

[IpoBouTh 10Ka3aTenbCTBA C UCIOJIB30BAHUEM IIPU3HAKOB MOJ00US.
Jloka3bpIBaTh TpH MpU3HAKA 000U TPEYTOJIbHUKOB.

[IpyMeHATh TONY4YEHHBIE 3HAHMS IIPU PEIICHHMM T'€OMETPUYECKHX H
IIPaKTUYECKUX 3a]1a4.

3HAKOMMTBHCS C UCTOPHEN pa3BUTHSI F€OMETPUH.

Ilnomans.
Haxoxaenue
nJiomaaen
TPEyroJbHUKOB /|
MHOTOYT0JIbHBIX
¢uryp. ILnomanmn
moa00HbIX puryp

(17 a)

[Tonsatue 06 o01mIeH TEOPUH TUIOITAIH.
@opMmynbl a7 TUIOMIAAW  TPEYroJbHUKA,
napamenorpaMma. OTHOIIEHHWE TUIOMIAIEH
TPEYroJIbHUKOB C OOIIMM OCHOBAaHHUEM WJIH
00111e1i BBICOTOM.

Boruncnenue ruomaneil  CloXXHbIX  (uUryp
yepe3 paz0reHre Ha YacTy U JOCTPOCHHE.
[Tnomanu puryp Ha kimerdaToit Oymare.
[Tnmomamn monoOHBIX Quryp. Beraucienue
IJIOIIAEH. 3amaun C MPaKTUYECKUM
colepkaHueM. PemieHue 3ajad ¢ MOMOIIBIO
METO/1a BCIIOMOTaTeNIbHOM MIOIIAIHN.

OBnaneBarh NMEPBUYHBIMU MPEJCTABICHUAMHA 00 0OIIel TEOpUU TIIOMIAIN
(Mepswl), (GOpMyTHPOBATH CBOWCTBA ILIOMIA/N, BBISICHATH WX HATJISTHBIA
CMBICII.

BeiBomuTh  opMydaBl  IUIOMAAM  TApajuIeNiorpaMMa, — TPEYTroJbHUKA,
Tparnenuu U3 GopMyIIbl TUTOIIA U TPSIMOYTOJIbHUKA (KBaIpaTa).

BeiBOmUTE (OpMYIIBI  IUIONMIATN BBIMYKIOTO YETHIPEXYrOJbHUKA Yepes
JUArOHAIIA W YTOJI MEXKTy HUMH.

Haxomute momanu ¢uryp, u300paxE€HHBIX Ha KiIeTdyaTol Oymare,
WCITO0JIh30BaTh pa30MEHNEe Ha YaCTH U IOCTPOCHUE.

Pa3bupars mpuMepsl HCIOJIB30BAHUS BCIIOMOTATEIbHOW TUIOMIAAN TS
pelieHns reOMETPUIECKHX 3a/1a4.

HaxonuTh momiaau mogo0HbIX Guryp.

Bbrauciste mionaan pa3imuyHbIX MHOTOYTOJIBHBIX (DUTYP.

Pemate 3a1aun Ha TUI0AAb C MPAKTHYECKUM COACPKAHUEM.

Teopema IIudaropa n
Hayaja
TpuroHomerpuu (12 1)

Teopema I[ludaropa, e€ noxazaTenbcTBO U
npumenenue. O6patHas Teopema [Iudaropa.
Onpenenenue TPUTOHOMETPHUYECKHUX
(GYHKIIHMI OCTPOTO yriia, TPUTOHOMETPUYECKHE
COOTHOIIICHUS B MPSIMOYTOJIBHOM
TPEeYroJbHUKE. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO.

Hoxka3piBath Teopemy Iludaropa, umcmonmp3oBath €€ B HpPaKTHYECKUX
BBIYHMCIICHUSX.

®opMynupoBaTh ONpEAEIEeHUs] TPUTOHOMETPHUYECKUX (PYHKIUH OCTpOro
yIJia, IPOBEPATH UX KOPPEKTHOCTb.
BBIBOIMTH  TPUrOHOMETpPUYECKHE
TPEYrOJIbHUKE.

HccnenoBaTh COOTHOLIEHUS MEXIy CTOPOHAMH B  MPSMOYTOJbHBIX
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

COOTHOHICHUA B MPAMOYTIOJIBHOM
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CooTHomieHuss ~ MeXIy  cTopoHamMu B | Mcmonb3oBaTh (OpMyNbI NPUBEIACHUS U OCHOBHOE TPUTOHOMETPHUYECKOE
IIPSIMOYT'OJIBHBIX TPEYTOJIBHUKAX C yrjaMU B | TOXKIECTBO JUIS HAXO0XKICHUSA COOTHOLIEHUN MEXIy TPUTOHOMETPUYECKUMU

45° u 45°; 30° u 60°. (GYHKIUSAME pa3IHYHBIX OCTPBIX YTJIOB.
[TpuMeHsATh MOy4eHHBIC 3HAHUA M YMEHHS NPU PEIICHUH TMPAKTHYECKUX
3aad.
3HaKOMUTHCS C HCTOPUEH Pa3BUTHS T€OMETPHH.
O6o0menune u | [ToBTOpEeHHE OCHOBHBIX MOHATHI W METONOB | PemaTh 3agaun Ha TOBTOPEHHE, WUIIOCTPHPYIOIIME CBSI3H  MEXIY
CHUCTeMaTH3al U KypcoB 7 u 8 Ki1accoB, 000011eHe 3HAaHU. Pa3IUYHBIMU YaCTSAMU Kypca.

H3Y4YE€HHOT 0
MartepuaJa (4 4)




9 KJIACC

OO0111e€ KOJIMYECTBO 4acOB — 68 4acos.
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Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxm

0J10KN/MO1yJIN)
Yribl B OKPY:KHOCTH. | BrucaHHble ¥ LEHTpaJbHbIE YIUIBl, Yroi | B meuenue yuebHoco 200a: NOHAMAaTh, IPUMEHATh B CaMOCTOSATEIBHOU
Bnucannble U | MeXIY KacaTeJbHON W XOPJAOU. YTIIBI MEXy | peud, BOCIPHHUMATH (CIYXO3PHTEIBHO M /MM HA CIyX C Y4ETOM YpOBHS
OIMCAaHHbIE XOpJaMU U CEKYIIUMHU. CIIyXOpEUeBOIr0 pa3BUTUSl OOy4aroUuXcs) W JOCTaTOYHO BHATHO U
YeThIpexyrojibHUMKH. | Brmcannsie u ONMCAHHBIE | ECTECTBEHHO BOCIPOM3BOJIUTh TEMATHYECKYH) M TEPMHUHOJOTHYECKYIO
KacareabHble K | YEThIPEXYTOJIbHUKH, UX IPU3HAKU U CBOICTBA. | JIGKCUKY, a TaKK€ JIEKCUKY [0 OpraHu3aluy Y4eOHOW JeATeIbHOCTH.

okpyxkHocTu. Kacanue
okpy:xkHocTeii (16 u)

[IppuMeHeHre STUX CBOWCTB MNpPU PEIICHUH
reOMETPUUECKUX 3a/1a4.
B3anmHoe pacnoniokeHue IByX OKPYKHOCTE.
Kacanue okpyxHoCTEi.

BoinonuaTe poHeTHueckyro 3apsanaky. lcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOIO CPEJICTBA OOIIEHHUS.

Ilo oxonuanuu Kasxcoou yuebHOU uyemeepmu. BOCIPUHHMMATh Ha CIyX U
BOCITPOM3BOJUTh TEMATUYECKYIO U TEPMHUHOIOTMUECKYIO JIEKCUKY Yy4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui y4eOHOU e TeIbHOCTH.
DopMyIMpOBaTH OCHOBHBIE OMpEENIeHUs, CBA3aHHbIE C YIJaMU B Kpyre
(BIMCaHHBIN YTOJ1, IEHTPAIBHBIA yro).

HaxonuTh BucaHHbIE YIIIbl, ONUPAIOIIMECS HA OJHY YTy, BBIYMCIIATD YIIIbI
C TOMOULIbI0 TEOPEMbl O BIHCAHHBIX YIJaX, TEOPEMbl O BIHCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBaTh, B TOM YUCIIE C HOMOIIBIO IIU(PPOBBIX PECYPCOB, BIMCAHHBIE U
ONMCAaHHbIE YETHIPEXYTOJILHUKHU, BBIBOJUThH UX CBOMCTBA U MPU3HAKH.
VMcnosp30BaTh 3T CBOWCTBA U NIPU3HAKU NP PEIICHUH 3a/1a4.

Tpuronomerpusi.

TeopeMbl KOCHHYCOB U
CHHYCOB. Pemenne
TPeyrojbHUKOB (21 1)

Onpenencunue TPUTOHOMETPHUYECKIX
¢byakuuii yrioB ot 0 mgo 180°. Kocunyc u
CHHYC TpsSMOro ® Tynoro yria. Teopema
kocuHycoB. (O000mEHHAs) TeoOpeMa CHHYCOB
(c paguycoM ONHCAaHHOW OKPYKHOCTH).
HaxosxaeHue JUIMH CTOPOH M BEIIMYWH YIJIOB
TPEYroJIbHUKOB.

dopmyna TUIOMIAM TPEYTOJIBHUKA Yepe3 JIBE
CTOPOHBI M yroa Mexay Humu. Dopmyna

DopMyIHpPOBaTH OMpPENEICHUS TPUTOHOMETPUUYECKUX (PYHKIMHA TYIBIX U
HOpSIMBIX YTJI0B. BBIBOOUTH TEOpeMy KOCHHYCOB U TEOpEMYy CHHYCOB (C
paznycoM OMHCAHHON OKPY>KHOCTH).

Pemath TpeyronpHUKH.

Pemate mpakTudeckue 3agaud, CBOISIIMECS K HAXOXKACHUIO Pa3IUYHBIX
JJIEMEHTOB TPEYroJIbHUKA.
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IUION[AM  YETBIPEXYTOJbHUKA YEPE3  €ro
AWaroHalii U yroJj MCKJ1y HUMHU.
[IpakTueckoe MNpPUMEHEHHUE  JOKa3aHHBIX
TEOPEM.

IIpeoGpa3oBanue
noxoous.
Merpuyeckue
COOTHOIIIEHUS
okpyskHocTH (12 )

ITonsTHEe 0 MpeoOpa3oBaHUK TOAOOUS.
COOTBETCTBEHHBIE  3JIEMEHTBHl  MOJOOHBIX
¢buryp.

Teopema 0 mpou3BeneHHH OTPE3KOB XOPH,
TeopeMa O IPOU3BEACHIH OTPE3KOB CEKYINNX,
TeopemMa 0 KBaZpaTe  KacaTeIbHOM.
[IpumeHeHre B peIIEHUH TE€OMETPUYECKHX
3ajad.

OcBauBaTh MOHATHE MTPEOOPA30BAHUS TTOIOOHS.

WccnenoBaTth  OTHOLIEHME  JIMHEHWHBIX  DJEMEHTOB  (QUIryp  IpHU
npeobOpa3oBanny nmoaoous. HaxoauTe mpumepsl mogo0ust B OKpyKaromen
JIECTBUTEIIBHOCTH.

BbIBOIMTH METpUYECKHE COOTHOILIEHUSI MEXKIY OTPE3KaMU XOPJI, CEKYLIUX U
KacaTeJIbHBIX C HCIOJIb30BAHWEM BIIMCAaHHBIX YIJIOB M TMOJOOHBIX
TPEYrOJIbHUKOB.

Pemrare reomerpudyeckue 3amauM M 33Ja4d U3 PEATBHOM JKU3HU C
MICII0JIb30BaHUEM TOJIOOHBIX TPEYr0JIbHUKOB.

BekTopsi (15 4) OmnpeneneHne  BEKTOpPOB,  cioxkeHWe U | Mcnonb3oBaTh BEKTOPBl KaK HaAIpaBJICHHBIE OTPE3KH, HCCIENOBAaTh
Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpa Ha | FeOMeTpHUecKuil (mepemMerienre) U Gu3ndeckuii (Cuia) CMbICIbl BEKTOPOB.
YUCIIO. 3HAaTh OINpeAeIeHHs] CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHUS BEKTOpa Ha
Ou3n4ecKuii. W TEOMETPUYECKUNA CMBICH | YMCIIO, HCCIIENOBAaTh TEOMETPUUYECKHH W (DU3MYECKUN CMBICIBI JTHUX
BEKTOPOB. onepanui.
Paznoxenue BEKTOpa 1o nByM | Pemate reomerprueckue 3agaun ¢ UCIOIb30BAHUEM BEKTOPOB.
HEKOJUIMHEapHbIM  BeKkTopaMm. Koopaunatel | PackiaznpiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpa. Hcnonp30BaTh  CKaXspHOE TNPOU3BEIECHUE BEKTOPOB, BBIBOIUTH €r0O
CkansipHO€ TPOM3BEIEHUE BEKTOPOB, €r0 | OCHOBHBIE CBOMCTBA.
IIPUMEHEHME I HAX0XKACHUS JUIMH U YIJIOB. | BBIUMCIAT CymMMy, pa3HOCTb M CKaJSIPHOE IPOU3BENCHUE BEKTOPOB B
Pemenue 3a1a4 ¢ NOMOIIBIO BEKTOPOB. KOOpJMHATAX.
IIpumeHeHre BEKTOpOB i peuieHus 3anad | [IpuMeHsATs ckalsspHOE NIPOM3BEIECHUE I HAXOKICHUS JJIUH U YIJIOB.
KHMHEMATUKH 1 MEXaHUKH.

O0o0menne IloBTOpEHNE OCHOBHBIX NMOHATUN W METOJOB | Pemare 3amaum Ha MOBTOPEHHE, WUIIOCTPUPYIOIINE CBSI3U  MEXKIY

CHCTEeMaTHU3alHs KypcoB 7 — 9 kiiaccoB, 060011eHIe 3HaHUH. pa3IMYHBIMU YacTsAMU Kypca.

HU3y4CHHOI0

marepuaJa (4 4)




Ilpeomemmnbwie pezynbmamaol yueOH020 Kypca
«Bepoamnocmb u cmamucmuka)

7 KIIACC

[IpencraBnenne JaHHBIX B BUJE TaOuIl, AMarpaMm, rpaukoB. 3amoIHEHHUE
TaOJMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHne rpaduKoB peasbHbIX MpolieccoB. M3Bneuenre nupopmanuu us3
arpamMM U TaOJIull, UCIIOIH30BaHUE U MHTEPIPETAIUS JaHHBIX.

OnucaTtenbHas CTaTUCTHUKA: CpeHEe apuMeTHUecKoe, MeIuaHa, pa3max,
HauOoJblllee M HauWMEHbIlIEe 3HAYeHUs Habopa YHCIOBBIX JaHHBIX. [IpuMepbl
CIy4YaliHOM U3MEHYHUBOCTH.

Crny4aitHplil SKCIEpUMEHT (OMBIT) U ClydaiiHOe coObITHE. BeposiTHOCTh U
gacToTa. Pojib MalOBEPOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIC
u B o01ecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepumuHbl. Yucio pédep m cymMmapHas
creneHb BepmuH. IlpeacrtaBienue o cBszHoctu rpada. llenu u nmxnel. Iyt B
rpadax. O6xon rpada (diiepoB myth). [IpencrapieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ moMouiso rpados.

8 KIIACC

[IpencraBnenne naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, IOAMHOXECTBO. Omnepanuu HaJ
MHOKECTBaMH: 00bEIMHEHHE, TIEpeceueHue, gonoinenne. CBoicTBa onepanui Haj
MHOXECTBAMH:  TIEPEMECTUTENIBHOE,  COYETATENIbHOE,  PacHpeieIUTENbHOE,
BKJItOUueHus. Mcrmonb3oBaHue rpaduyueckoro MpeACTaBICHUS MHOXKECTB A
OMMCaHUs peajibHbIX MPOLIECCOB U SIBJICHUMW, IPU PEUICHUH 3a1aY.

N3mepenue paccemBaHus JaHHBIX. Jlucniepcus M CTaHIAPTHOE OTKIOHEHHE
YHCIIOBBIX Ha0OpOB. JlnarpaMmMa paccenBaHus.

DOnemeHTapHble COOBITHS ciy4aiiHoro ombiTa. CooyyaliHble COOBITHA.
BepositHoct  coObiThif. OmnbITBI € PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MajIOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IC, OOIIECTBE U HAYKeE.

9 KUIIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUATPAMM, TPA(UKOB.

HepeBo. CBolicTBa J€peBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBS3b MEXIY YHCIOM BepmuH M uyucioMm pedep. Ilpasmio
yMHOKeHus. Pemienne 3amad ¢ momMoIiso rpados.

[IpotuBononoxkupie coObiTust. Juarpamma Oinepa. OObenuHeHUE U
nepecedeHne  coObiTHii. HecoBmecTHbie  coObiTHs. DopMyna  CIIOXKEHHUS
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBuiio ymHOxeHusa. HesaBucumeble
coobiTuda. IlpeacraBneHue skcnepuMeHTa B BUAE JepeBa. PeleHne 3amad Ha
HaxO0XJICHUE BEPOSITHOCTEH C IMOMOUIBIO JEpeBa CIy4alHOrO JKCIEPUMEHTA,
ararpamMm Jitiepa.

[lepectanoBku u akrtopuan. CoyeTaHus U YUCIO COUYeTaHUl. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ UCNOJI30BAHUEM KOMOUHATOPUKH.



TemaTnueckoe MIaHUPOBAHKWE MO AUCHUIUIMHE «BeposATHOCTh M CTATUCTUKA» IPENCTaBIEHO MO rojgaMm oOyuenus (7—10

KJIACChI).

OcHOBHBIE BUBI JEATEILHOCTH 00YYaIOIMNXCS MEPEYUCIICHBI IPU U3YUYEHUH Ka)KJI0M TEMbl U HApaBJIE€Hbl HA JOCTUKEHUE
IUTAaHUPYEMBIX pe3yJabTaToB 00yueHus. IlepeyeHb BHIIOB NEATEIBHOCTH MOXKET OBITh PACHIMPEH WIM COKpall€H — C YYETOM
BO3MOXHOCTEH U OrpaHUYeHU 00ydaromuxcs, 00yCIOBICHHBIX CTPYKTYPOU HApYyILLIEHUS MPU MATOJIOTHH CIyXa.

7 KJIIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.

Tembl (TeMaTHYeCKHE
0J10K1/ MOy JIN)

OcHoBHOE CoacpiKaHue

OcHoOBHbIE BHIbI IeSITEILHOCTH oﬁyqamumxca

IIpeacrasienue
AaHHBIX (7 4)

[IpencraBienre  JaHHBIX B TaONMIax.
[IpakTHdeckne BBIYUCICHHS TIO TAOIHMYHBIM
TaHHBIM. VI3BIeUeHWEe W WHTEpIpeTaIHs
TaOMMYHBIX JaHHBIX. [IpakTHueckas pabota
«Tabaue.

I'padmyaeckoe npeacTaBIeHUE TAHHBIX B BUJIC

KPYrOBBIX,  CTOJIOMKOBBIX  (CTOJIOUATHIX)
nuarpamM. UTeHne ¥ MOCTPOEHUe Auarpamm.
IIpumepsl  nemorpauyeckux  JUarpamMM.

[IpakTruueckas padota «JlparpamMmbi».

B meuenue yueOnoco 200a: NMOHUMATh, NMPUMEHATH B CAMOCTOSTEIILHON
peuu, BOCIPUHUMATh (CIYXO3pUTEIBbHO W/WIM Ha CIyX C YYETOM YpOBHS
CIIyXOpEUeBOIro pa3BUTHS OOy4aromMXcs) M JOCTaTOYHO BHITHO U
€CTECTBEHHO BOCIPOM3BOJUTh TEMAaTUYECKYI0 U TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKKe JIEKCHKY II0 OpraHu3ald y4eOHOH MAEATeNbHOCTH.
Boinonuate poneTnueckyro 3apsanaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOIIIEHHUS.

Ilo oxonuanuu kadxicoou yuebHOU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOJUTh TEMAaTUYECKYIO U TEPMHUHOJIOTHYECKYIO JIEKCUKY y4eOHOM
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OpraHU3allui yYeOHOH e TeIbHOCTH.
OcBauBath cr1ocoObl PEICTABICHHUS CTATUCTUYECKUX JTAHHBIX U YUCIOBBIX
MacCHBOB C ITOMOILBIO TAOIHI M JUarpaMM C UCHOJIb30BAHUEM AKTYaJIbHbBIX
U BaXHBIX JIaHHBIX (ZeMorpaduueckue [JaHHbIE, IPOU3BOJICTBO
IPOMBIIIJICHHON U CElNbCKOXO03AHCTBEHHON MPOAYKIMU, OOLECTBEHHBIE U
IPUPOHBIE SIBJICHUS).

N3yuarb  Meroabl  paboThl ¢  TaOAMYHBIMM U TpapHUUECKUMHU
IPEJCTAaBICHUAMU JaHHBIX C IOMOINBIO LU(POBBIX PECYPCOB B XOJ€
IPAaKTUYECKUX paboT.

OnucareabHas
craTucTuka (8 4)

Yucnossle
apu(pMeTHYEeCKOE.
Menuana 4yuciaoBoro Habopa. YCTOMYMBOCTh
MEJIUaHBbI.

IIpakTnyeckas pabora «CpenHue 3HaUCHUD.

HaOOPBI. Cpennee

OcBauBaTh TOHATHA: YHUCIOBOW HAOOpP, Mepa NEHTPAIbHON TEHICHINH
(Mepa 1ieHTpa), B TOM YHUCIIe cpeliHee apudMeTndeckoe, MearaHa.
OnuceiBaTh ~ CTaTUCTHMYECKHE  JaHHbIE C  IOMOILBIO
apudmMeTHuuecKoro U Meauansl. Pemars 3anaun.

CpCaHCTO
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HauGonpimee w  HauMeHbIIEe
9HCIIOBOTO Habopa. Pazmax.

3HA4YCHUA

N3ydarh cBOWCTBA CPEHUX, B TOM YHCJIIE C IIOMOIIBIO ITU(POBEIX PECYPCOB,
B X0/I€ IPAKTUYECKUX paboT.

OcBauBaTh NOHATHUS: HaUOOJIbIIEE M HAWMEHbBIIEE 3HAYCHUS YHCIOBOTO
MaccHBa, pa3Max.

Pemate 3amaun Ha BBIOOp Croco0a OMMCAaHUS JaHHBIX B COOTBETCTBHUHU C
IPUPOJION TAaHHBIX U LIEJSIMU UCCIIEJOBAHMSL.

Cayuaiinas
U3MEHYHMBOCTH (6 4)

CnyyaiiHas ~ M3MEHYMBOCTb  (TIpUMEpBHI).
YacrtoTta 3Ha4eHM B MaccUBE JIaHHBIX.
I'pynnuposka. ['ucrorpammsl.

OcBauBaTh MOHATHUS: YACTOTA 3HAYCHUM B MACCHBE JIAHHBIX, TPYIITUPOBKA
JTAHHBIX, TUCTOTPAMMA.
CtpouTh M aHaJIM3UPOBATH TUCTOTPAMMBI, MOJAOUPATH TOJIXOJSAIIANA IIar

[IpakTnueckas paborta «CryyaitHasi | TPyNITHPOBKH.
W3MEHYUBOCTH. OcBanBath Tpaduueckue TMPEACTaBICHUS pPa3HbIX BUJIOB CIyJailHOM
W3MEHYMBOCTH, B TOM YHCIIE C TIOMOIIBIO HMU(PPOBBIX PECypCcoOB, B XOJE
MPAKTHYECKON pabOThI.
Beenenne B Teopuio | ['pad, Bepmmna, pebpo. IlpencraBienue | OcBauBaTh NOHSTHUS: Trpad, BepmnHa Trpada, pedpo rpada, creneHb
rpa¢os (4 4) 3aMaun ¢ momoimipio  rpada. CreneHpb | (BaJ€HTHOCTH BEPIIMHBI), [ETh U UK.
(BamenTHOCTH) BepmmHBL. Yucino pédep u | OcBauBaTh TOHATHSA: MMyTh B rpade, dilepoB myTh, 00Xxoma Tpada,
CyMMapHasi cTerneHb BepumMH. Llerns u UK. | OpueHTUPOBaHHbIHN rpad.
[Iyts B rpade. IlpencraBienne o cBsa3HOCTH | PemaTts 3aaun Ha TOWCK CyMMBI CTENIEHEH BepIvH rpada, Ha MOUCK 00Xo/1a
rpada. OOxom Trpada (9HIEpoB MyTh). | Tpada, HA MOUCK IMyTeH B OPUCHTHUPOBAHHBIX Ipadax.
[IpencraBnenne 00  opueHTHpoBaHHBIX | OcBauBaTh CrIOCOOBI MPEACTABICHUS 3a7a4 U3 Kypca anreOpbl, FeOMETPHH,
rpadax. TEOPUHU BEPOSITHOCTEH, MPYTHMX MPEIMETOB C IMOMOIIbI0 TrpadoB (KapThl,
CXEMbI, JJIEKTpUYECKHE Lenu, (GYHKIUOHAIbHBIE COOTBETCTBUS) Ha
npuMepax.
BepositHOCTB u | CnyyaiiHplii OomBIT M chy4aiiHoe coObiTHe. | OcBanBaTh MOHSATHS: CIAy4alHBI ONBIT M CllydailHOe COOBITHE,
yacrora ciay4daiHoro | BeposatHocth u  dyactora coObiTusi. Poiib | MamoBeposiTHOE U MPAaKTUYECKU JOCTOBEPHOE COOBITHE.

coObITHS (4 1)

MaJIOBEPOSTHBIX U MPAKTHYECKHU TOCTOBEPHBIX
coOBITHH B pHUpPOJIe U B 00IIecTBe. MoHeTa 1
WUTrpaJIbHAst KOCTh B TEOPHUHU BEPOSTHOCTEH.
IIpakTtnueckas pabora «Yacrtora BbIMaaeHUS
opJiay.

M3yuyaTh 3HAYMMOCTh MAJIOBEPOSTHBIX COOBITHI B IPUPOJIC M OOIIECTBE HA
Ba)XHBIX MpUMepax (aBapuM, HECYACTHBIC CIIy4au, 3alluTa MEPCOHATbHOMN
uH(popMalnu, epeaada JaHHBIX).

W3yuath pojib KJIACCHYECKUX BEPOSTHOCTHBIX MOJIeIei (MOHETa, UrpaibHasI
KOCTbB) B TCOPUHU BEPOSTHOCTEH.

Habmtonate u u3y4ath 4acTOTY COOBITHI B MPOCTHIX SKCIIEPUMEHTAX, B TOM
YHClie C TOMOIIBIO IU(PPOBBIX PECYPCOB, B XOI€ MPAKTHUECKON pabOTHI.
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O000menne [IpencraBnenne  gaHHbiX.  OmnwmcarenbHas | [IoBTOpATH M3ydEeHHOE U BBICTpAaUBaTh CUCTEMY 3HAHUIA.
cUCTeMaTHU3alMs CTaTHCTHKA. BepositHocTs  ciywaliHoro | PemaTte 3amauu Ha IPEACTABICHUE M OIMCAaHUE JAHHBIX C IIOMOILIBIO
H3Y4YEHHOI 0 COOBITHS. U3Y4YCHHBIX XapaKTEPUCTHUK.

marepuaJa (5 4)

OO6cyxnaTe HpUMEpPHl  CIy4allHBIX  COOBITUH, MAJIOBEPOSATHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIY4YalHBIX COOBITHH, UX pOJIU B IPUPOJE U
JKH3HU 4Y€JI0 BEKA.




8 KJIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0J10KN/MO1yJIN)

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI I€SITEJIbHOCTH oﬁyqamumxm

IoBTOpeHnue (4 u)

[IpencraBnenne  manHbix.  OmnmcarenbHas
craructuka.  CnydaiiHass ~ M3MEHUYUBOCTb.
Cpennue unciioBoro Hadopa.

Cnyugaitnele  coObiTus.  BepositHocTH M

yacToTel. Kilaccnueckne wmonaenu Teopuu
BCpOfITHOCTGfII MOHCTA U UrpajibHas KOCTb.

B meuenue yuebnoco 2o0a: NOHUMAaTh, NMPUMEHITb B CaMOCTOSITEIBHOU
pevH, BOCTIPUHUMATH (CIYXO3pUTEIBHO W/WIX Ha CIyX C Y4ETOM YPOBHS
CIIyXOpPEUeBOTO pPa3BUTHS OOy4AIONIMXCsA) W JOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOJIUTH TEMATHYECKYI0 U TEPMUHOJIOTHYECKYIO
JIEKCUKY, a TakKXKe JIEKCUKY [0 OpraHu3aludyd Y4eOHOU JesITeIbHOCTH.
BrimonusaTe GoHeTnueckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIIECHUSI.

Ilo oxonuanuu xadsxcoou yyeOHOU yemeepmu: BOCIPUHUMATH HA CIyX H
BOCIIPOM3BOIUTh TEMATUUYECKYIO M TEPMUHOJIOTHIECKYIO JIEKCUKY yIeOHOM
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 110 OpTraHu3aIii Y9eOHOU e TeTbHOCTH.
[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaum Ha mpeacTaBIEHHWE W ONMUCAHWE JAHHBIX C TOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemate 3amaun Ha mpencTaBlIieHHE TPYNIIMPOBAHHBIX JAaHHBIX U OMUCAaHUE
CIy4alHOM U3MEHUYMBOCTH.

Pemares 3amaum Ha ompenerIeHHWE YacTOThI CIy4alHBIX COOBITHH,
oOCyXJeHHe MPUMEpPOB CIy4YalHBIX COOBITUH, MAaJOBEPOSITHBIX U
MPAKTHYECKU JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX pOJIM B MPUPOJIE U
JKH3HU YEJIOBEKA.

OnucarejabHas
CTATHCTHKA.

PaccenBanmne JaHHBIX
(7 9)

Otkinonenus. Jlucnepcusi 4uciaoBoro Habopa.
CrangapTHOE OTKJIOHEHHE YHCIOBOTO HAabopa.
JlnarpamMmbl paccenBaHuUs.

OcBauBaTh OHSITHA: AUCTICPCUA U CTAHAAPTHOE OTKIIOHCHHUEC, UCIIOJIB30BaTh
OTH XapaKTEPUCTUKU JJId OIIMCaHHA PaCCEMBAHUA JaHHBIX.

Breigsurare runoTe3sl 00 OTCYTCTBHUU HJIM HAJIMYUU CBA3U IO JUAI'PDAMMaM
pacCcCuBaHusl.

CTpOI/ITL JuarpaMmbl paCCCUBAHMWA 110 UMCIOINUMCA JaHHBIM, B TOM YHCJIC C
IIOMOIIIBIO KOMIIBIOTEPA.

MmHuo:kectBa (7 4)

MHO0XeCTBO, MOAMHOXKECTBO. Orepanuu Haj
MHOKECTBaMHU: OObETUHEHHE, IepeceueHue,
JOTIOJTHEHHE.

OcBauBaTh MOHATH: MHOKECTBO, DIIEMEHT MHOKECTBA, ITOIMHOKECTBO.
BoimonHATh omepanuy HajJ MHOKECTBaMHU: OOBEAMHEHUE, IepeceucHue,
JIOTIOJTHEHHE.
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CBoiicTBa omepanuii HajJ MHOXECTBAMHU:
MEPEMECTUTEIBHOE, CoYeTaTeNbHOE,
pacrpeneuTeNIbHOe, BKIIOUECHUS.
I'paduueckoe mpeacTaBIeHIE MHOXKECTB.

Hcnonn3oBarn CBOMCTBA:
pacrpeaenuTeabHOe, BKIIOUCHHUS.
Hcnonp3oBathk rpaduueckoe MPEICTABICHHE MHOXKECTB IPH OMUCAHUU
peaJIbHBIX MPOIIECCOB U SIBICHUH, IPU PEIICHUH 33]a4 U3 JIPYTUX Y4EOHbBIX
MIPEJIMETOB M KYPCOB.

NEpEMECTUTCIIBHOC, COYCTaTCIIBHOC,

BepositHocTh DneMeHTapHbIe COOBITHSL. Crnyyaiiable | OcBauBaTh MOHATHUS: AJIEMEHTApHOE COObITHE, CilydailHOE COOBITHE Kak
CJIy4YaifHOT0 COOBITHS | COOBITHS. biraronpuATcTByOIHKE | COBOKYIIHOCTD 0J1arONpPUATCTBYIOLIUX JIEMEHTaPHBIX COOBITHH,
(11 g) JJIEMEHTapHble  CcOOBITUS.  BeposSTHOCTH | paBHOBO3MOXHbIE 3JIEMEHTAPHbIE COOBITHSI.
coObiTuii. OnbITEI C PaBHOBO3MOKHBIMU | Pemiates 3ajaun Ha BBIUKMCICHHE BEPOSTHOCTENW COOBITUIN MO BEPOSTHOCTAM
AJIeMEHTapHBIMU  cOObITHSIMU.  CilydallHBIN | 3IeMEHTapHBIX COOBITHH CIy4aifHOrO OTbITA.
BBIOOD. Pemate 3amaun Ha BBIYMCIIEHHE BEPOSTHOCTEH COOBITMM B OMBITaxX C
[IpakTnueckas pabora «OnbITHI C | paBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU, B TOM YHCJIE C IIOMOIIBIO
PaBHOBO3MOKHBIMH AIIEMEHTApHBIMH | KOMIIBIOTEPA.
COOBITHSIMID. [TpoBomUTh M W3ydaTh OMBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
COOBITHSIMH (C HCIOJIb30BAHUEM MOHET, UIPAIbHBIX KOCTEH, ApYyrux
MOJIEJICH) B X0J1€ TPAKTUUECKOU PabOTHI.
O0600menne u | [IpencraBnenne  panHbIX.  OnmcartenbHas | [IoBTOpATH M3ydeHHOE U BBICTPAWBaTh CUCTEMY 3HAHUM.
cUCTeMaTH3al U CTaTHCTHKA.  BeposATHOCTs  ciywaiiHOoro | Pemate 3amauu Ha IHpEenCTaBICHHE M OINMCAHME IAHHBIX C MOMOIIBIO
U3Y4YEHHOI0 COOBITHSL. W3YYEHHBIX XapaKTEPUCTHUK.

matepuaJja (5 4)

Pemrate 3amaum Ha Hax0XJIEHHE BEPOSATHOCTH CIyYallHOTO COOBITHS (B
paMKax W3y4eHHOTO).




9 KJIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0J10KN/MO1yJIN)

OcHoBHOE€ CoacpKaHue

OcHOBHbBIE BH/IbI JeSITeJIbHOCTH oﬁyqamumxm

IoBTOpeHnue (4 u)

[IpencraBnenne  manHbix.  OmnmcarenbHas
CTaTUCTHUKA. BeposiTHOCTB CIIy4aiiHOTO
COOBITHSL.

B meuenue yuebnoco 2o0a: NOHUMAaTh, NMPUMEHITb B CaMOCTOSITEIBHOU
peun, BOCIIPHHUMATH (CIYXO3PHUTEIBHO M /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOY4JAIOMIMXCS) M JOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKYHD M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKXe JIEeKCHUKY MO OpraHuzaluu y4eOHOH JesTeNbHOCTH.
BoinonuaTe poHeTHueckyro 3apsanaky. lcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPENICTBA OOIIECHMSI.

Ilo oxonuanuu Kasxcoou yuebHOU uyemeepmu. BOCIPUHHMMATh Ha CIyX U
BOCITPOM3BOJUTh TEMATUYECKYIO U TEPMHUHOIOTMUECKYIO JIEKCUKY Yy4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui y4eOHOU e TeIbHOCTH.
[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemrate 3amaun Ha NpeacTaBICHWE W ONMCAHUE JAHHBIX C IMOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemate 3amaum Ha HaxoXJIE€HUE BEPOATHOCTU CIYy4alHOIO COOBITHS (B
paMKax W3y4eHHOTO).

BBeneHue B TeopuUIO
rpados (6 1)

HepeBo. CpoiicTBa nepeBa: €IUHCTBEHHOCTb
MyTH, CYIIIECTBOBAHME BHCSYCH BEPIIUHBI,
CBSI3b MEXKY YHCIOM BEpIIMH W YHUCIOM
pé6ep. [IpaBmiio yMHOKEHHUS.

OcBanBaTh NOHATHS: IEPEBO Kak rpad Oe3 1ukiia, BUCsSYas BepinHa (JIMCT),
BETBb JICPEBA, IYTh B JIEpEBE, TUAMETP JepeBa.

W3yuath cBOiiCTBa JepeBa: CYIICCTBOBAHHE BHCSYCH  BEPIIMHBI,
€/IMHCTBEHHOCTh IyTH MEXIY JBYMsI BEPIIMHAMH, CBS3b MEXIY YUCIOM
BEPIIUH U YUCIOM pEOEp.

Pemrate 3a7aun Ha MOKMCK M NIEPEYHCIICHUE TYTEH B JIEpeBe, OIMpEIeIICHIE
qrciia BepIiuH wik pédep B aepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIC
C MPUMCHECHUEM TIPABIJIA YMHOKCHUSI.

Cayyaiinbie cOOBITHS
(13 g)

[IpotuBomnonoxxHoe coObiTHe. [lnarpamma
Diinepa. OObenuHEHHE U IEpeceYeHHe
coObITHil. HecoBmecTHble coObITHS. Dopmyna
CIOKEHUS BEPOSITHOCTEM. IIpaBumo
YMHOKCHUS BEPOSITHOCTEH. YcnoBHas

OcBauBath MOHATHS: B3AUMHO IMPOTHUBOIIOJIOKHBIE COOBITHUS, OTIEPAIH HAJ|
coObITHsMH, 00BEAMHEHNE U TepecedyeHrue COOBITHI, auarpamma Jilnepa
(Oitnepa—Benna), COBMeCTHbBIE U HECOBMECTHBIE COOBITHSL.

N3yuyaTh TeOpeMbl O BEPOSITHOCTH OOBEANHEHUS JIBYX COOBITHH ((popMyIbl
CJI0’KEHUS BEPOSITHOCTEH).
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BEPOSITHOCTb. HesaBucumele COOBITHSL.
[IpencraBnenue Ciayd4ailHOTO 3KCIEPUMEHTA B
BHJIE JIEpEBa.

Pemate 3amaum, B TOM 4YHUCIIE TEKCTOBBIE 3a/adl Ha OIpEACICHUE
BEPOSATHOCTEH OOBEAMHEHUS W TMepecedyeHusi COOBITUH C TOMOIIBIO
YHCIIOBOH MPSAMOH, TuarpamMm Diisepa, (GopMyIIbl CIOKEHHS BEPOSITHOCTEH.
OcBauBarh MOHATHS: HPABWIO YMHOXKEHHUS BEPOSITHOCTEH, YCIOBHAs
BEPOSITHOCTb, HE3aBUCUMBbIE COOBITUS IEPEBO CIIy4alHOTO OIBITA.

N3yuate cBolicTBa (ONpeneneHus) He3aBUCUMBbIX COOBITHH.

Pemate 3a7aum Ha onpeiesieHUe U UCTIONb30BaHUE HE3aBUCUMBIX COOBITHI.
PemaTte 3amauM Ha MOMCK BEPOSITHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
UCIIOJIb30BAHUEM JIEPEBA CIIy4alHOTO OIBITA.

DJIeMEeHTBI
koMOuHaTopuku (6 1)

KomOunatopHoe  mpaBuio YMHOKEHUSL.
[lepecranoBku. ®akropuan. CoueTaHuss Hu
yucno coderanud. TpeyronpHuk Ilackais.

[IpakTnueckas pabota «Bpruncnenue
BEPOSITHOCTEH C MCIOJIb30BaHUEM
KOMOMHATOPHBIX  (PYHKIUH  AJIEKTPOHHBIX
TAOJINID).

OcBauBatb TIOHATHUS: KOMOMHATOpHOE IIpaBUIIO YMHOKEHUS,
yIOpsIIOYeHHAs 1apa, Tpoiika 00bEKTOB, IIEPECTaHOBKA, (PaKTOPHAJ YNCIa,
COYETAHME, YUCIIO COYETAHUM, TpeyroubHUK Ilackais.

Pemate 3amaun Ha TepeUYUCICHHE YHOPSAOYECHHBIX Map, TPOEK,
NEPEYNCIICHNEe TIEPECTAHOBOK W COYETAHHWW DJIEMEHTOB  Pa3IMYHBIX
MHOYECTB.

Pemrate 3a1aun Ha MpUMEHEHHUE YKCIIa COUETAaHUH B alireOpe (COKpamméHHoe
yMHOXeHue, OuHoM HbroTOHA).

Pematsb, npuMeHsiss KOMOMHATOPHUKY, 3a7]a4l HAa BEIYUCIIEHUE BEPOSITHOCTEH,
B TOM 4YHCII€ C MOMOUIBIO AJIEKTPOHHBIX TAaOJHUI] B XOJ€ MPaKTUYECKOI
paboTHI.

O0001mIeHHE ) |

CHCTEMATH3AIMS
H3y4YEHHOTr0
matepuaJja (5 4)

DneMeHTbl KOMOMHATOPUKH.
BeposTHOCTB city4aitHOTO COOBITHSI.

[ToBTOPSITH N3Y4EHHOE U BBICTPANBATH CUCTEMY 3HAHUH.

Pemarp 3amaun Ha mnepeyuciieHne KOMOMHANUK (4YUCiIa MEepecTaHOBOK,
YHclia COYeTaHni), Ha HAXOXKICHHE BEPOSATHOCTEN COOBITUH C TPUMEHEHHUEM
KOMOMHATOPHKH, B TOM YHKCJIE C UCIOJB30BaHuEM TpeyroyibHuKa [Tackans.
Pemarp 3amaun Ha HaXoXKJIEHHUE BEPOATHOCTEH COOBITUH (B pamMKax
HU3Y4YEHHOTO).
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B paznene tematnueckoro mjiaHupoBaHUs padodeil mporpaMMsl (s KaXJA0ro roja oOy4eHus: U BCeX AUCUUIUIMH LMK
«MatemaTrka») MOTYT OBITh YYT€HBI BO3MOXKHOCTH HCIIOJb30BAaHUS DJIEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
ABJIAIOMIMXCSA Y4eOHO-METOAMUYECKUMU MaTepuaiaMu, peain3yomumMu auiakruaeckue Bosmoxknoct UKT, copepikanne KoTopbix
COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUM (MYIbTUMEANITHBIE TPOrPAMMBI, JJIEKTPOHHBIE YYEOHUKHU U pabouue TeTpaju,
ANEKTPOHHbIE OWUOIMOTEKH, BHUPTYyaJIbHbIE J1a0OPATOPUM, WIPOBBIE MPOTPAMMBbI, KOJUIEKIUHU IU(PPOBBIX 00pa30oBaTEbHBIX

pECypcoB W/uiH ap.).



C yuerom nuddpepeHIMpOBaHHOIO XapaKTepa TpeOOBaHUN K MJIaHUPYEMbIM
o0pa3oBaTeIbHBIM pE3ylbTaTaM TEeKyllasd M TMPOMEXKYTOYHAs aTTecTalus IIo
yueOHBIM TpeaMmeTaM nukia «MaTemaThka» MPOBOAUTCA C HCIOIb30BAHHEM
pa3pabOTaHHBIX TIEIaroroM KOHTPOJBHO-U3MEPUTEIBHBIX MaTepHaloB  (CM.
[Tpunoxenue A).

Bxirouenune 00y4aromuxcsi BO BHEITHUE MTPOLIEAYPHI OIEHKU TOCTHKEHUH 110
npeaMeTaM mukia «MaremaTHKa», B TOM YHCIIE BCEPOCCHICKHE MPOBEPOYHBIC
paboTHl U IpyTHe MOJ00HBIE MEPOTIPUSTHS, TPOBOJAUTCS TOJIBKO C JKEJaHHs CaMHUX
oOyJaromxcs C HapyIICHWsSAMH clyXa © WX poauTenedl  (3aKOHHBIX
npesicTaBuTesNei).

[Io pesynpTaTaM MPOMEKYTOYHON OIICHKH OBIAJACHHUS COJCpKaAaHHUEM
OpeaMEeTOB IuKiIa «MaremMaTHKa» TPUHUMAETCS peIIeHHe O COXpaHeHWH,
KOPPEKTUPOBKE  TOCTaBICHHBIX  3a4ad, OOCYXIEHHS  Ha  TICHXOJIOTO-
Hearorn4eckoM KOHCHiInyMe (y4yeOHO-METOAMYECKOM COBET€ W/WIHM  JIp.)
00pa30BaTeIbHON OpraHU3allMU C IEJBI0 BBISIBICHUS MPUYMH U COTJIACOBAaHUS
IUIaHA COBMECTHBIX JIEHCTBHI TIENarorudeckoro KOJUIEKTHBA, OpraHU3aIiH
B3aWMOJICUCTBHUS C POAUTEISIMU 00yUAIOIIETOCs C HAPYIIEHHBIM CITYXOM.
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[Ipunoxenne A

IHoaxoasl K oeHKe 00pa3oBaTeJbHbIX Pe3yabTATOB 00YYAIOLIUXCSH C
HAPYLICHUSIMH CJIyXa M0 Y4eOHbIM IpeaMeTaM nukiIa «MaremaTuka»

IIpu omeHke pe3yabTaTOB OOy4YEeHHST MaTeMaTUKe, BKJIOYas anreopy,
T€OMETPUIO, BEPOSITHOCTh M CTATUCTUKY, HEOOXOJIMMO YYHUTHIBATH OCOOEHHOCTHU
peYeBOro M OOMIEr0 Pa3BUTHS, MBICIUTEIBLHON AEATEILHOCTH OOYYAIOIIUXCS C
HapyuieHusiMu ciyxa. Jlonyckaercs qudpepeHnnpoBaHHas OlEHKA.

I'paduk u conmepkaHue JUArHOCTUK pa3pabaThIBaeTCs YUYUTEIEM U
yTBEPXKAACTCS aJMUHHUCTpaleii oOpa3oBaTeNbHONW opraHuzanuu. Kpurtepuu
OIICHKM YCTHBIX M TMCBMEHHBIX pabOT pa3pabaThiBAlOTCS OpraHU3alueH
CaMOCTOSITEILHO U (DUKCUPYIOTCS B JIOKaIbHOM akte. [Ipu onpeneneHnn Kpurepren
OIICHKM  CIIElyeT Y4YHUTBhIBAaTH OCOObIe  OOpa3oBaTelibHbIC  MOTPEOHOCTH
oOydJaromuxcs ¢ HapymeHusMu ciiyxa. OneHka pe3yJbTaToB OOy4deHUS JIOJKHA
BBICTPAUBAThCS MCXOJs W3 IMOHUMAHUS TOTO, YTO OOYYArONIUHCS MOT OCO3HAHHO
YCBOUTH YUCOHBIN MaTepHall.

BaxapiM B olleHKe paboOT SBISETCS TO, YTO BCE ONIMOKH JIOHKHBI OBITh
UCIIpaBJI€Hbl, a TIOCJ€ OTOT0  3aKPEIUICHO  TMPaBUJIbHOE  BBITIOJIHEHUE
COOTBETCTBYIOIIUX JIEUCTBUU.

Ha xaxxnom rogy oOy4eHus: IpOBOASTCS pa3IUUHbIE BUbI TUATHOCTUKHU:

— cTapToBas (BXOJHOE OLICHUBAHHE);

— TEeKylasl TUarHOCTUKA;

— IIPOMEXKYTOYHAsl TUarHOCTUKA.

CrapToBasi AMATHOCTUKA

HasnaueHnue cTapToBOM IMATHOCTUKU — BBISBUTH TOTOBHOCTH O0Y4aIOITUXCS
K OCBOCHUIO MAaTEeMAaTHKHU Ha MPEJCTOSIIEM TOAy 00yUeHUs; KAYeCTBO OCTATOUHBIX
3HaHUK OOydYaromuXcs 3a NPEABIAYIIHN Y4eOHBIM TOJ; CIHPOTHO3UPOBATH
METOANYECKUE MPUEMBI, CPEACTBA KOPPEKLIMOHHO-TI€IarOTMYE€CKOT0 BO3/IEUCTBUSA C
y4€TOM YypOBHS aKTYaJbHOTO pa3BUTHS OOYYAalOUIMXCS W WX TMOTEHIMana K
OCBOCHHUIO COJICPKaHUS JAHHOW yueOHOUM NUCIIUILTAHBI.

Hernenecoobpa3sHo mpoBOAUTH CTapTOBYIO JHUArHOCTUKY Ha 2-0M y4eOHOM
HeJIeNie: KOHTPOJIbHAs paboTa mpeIBapseTCs IOBTOPEHUEM OCBOSHHOTO MaTepuara.

[lo 3aBepmieHnn paboOTHl OO0yYaIOIUMCS TPEAOCTABISETCS BpeMs Ha
camMompoBepKy. B Xxome Bceil KOHTPOJNBbHON paboThl 00yYaroniuecss MOTyT
M0JIb30BATHCSl YEPHOBUKOM. B BHjie CIIpaBOUYHBIX MaTepUanoB O0y4arOUXCs MOTYT
OBITH MPEIOKEHBI (B Ciiydae HEOOXOIUMOCTH) aITOPUTMBI BBITTOJTHEHHS TOTO WIIH
WHOTO BUJA ACATENBHOCTH. [IpOqOMIKUTEILHOCTh BBIMOTHEHUS OO0YYarOIIMMUCS
KOHTPOJIbHOM paboThl —1 ypok.

Texkyuiasi AMarHOCTHKA

Tekymas npoBepka OCYIIECTBISETCS B IPOIIECCE OCBOCHUS 00yYarOIIMMUCS
Kaxaoi TeMbl. OHa MPOXOJUT B BHJIE ONPOCOB, BHIMOJHEHUS CAMOCTOSATEIbHBIX
pabot. Kpome TOro, mo LMKIY H3YyYEHHBIX TEMATUUYECKUX PAa3[EIOB YUHUTEIb
OpraHU3yeT KOHTPOJbHBIE Pa0OThl MO YKa3aHHBIM B MPOTrpaMMe TEMATHUYECKUM
pazzenam.
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B koHue kaxnod ydeOHOM ueTBEepTH B paMKaxX TKYLIETO KOHTPOJISA
00s13aTEIBHO  OPTaHU3YETCS MOHUTOPUHT, OPUEHTUPOBAHHBI HA NPOBEPKY
80CNPUAMUA HA CIYX U BOCHPOU3BEOEHUs MeMaAmuiecKol U mepmuHoaI02U4ecKoll
JIEKCUKU YUeOHOU OUCYUNIUHBI, 4 MAKH#Ce JeKCUKU N0 OpeanHu3ayuu yyeOHou
OoesmenvHocmuy. JlaHHas TpoBepKa IUTAHUPYETCS U TPOBOJUTCA YUUTEICM-
MPEAMETHUKOM COBMECTHO C Yy4uTelneM-aederronorom (Cypaornenarorom),
KOTOPBIN BeAET criennaabHbie (KOPPEKIIMOHHBIC) 3aHATHS «Pa3BUTHE BOCTIPUATHS U
BOCIIPOU3BECHUS YCTHON peUum.

Oyenusanue KOHMPOILHOU pabombl

OTBET OLIEHUBAETCS OTMETKOM «5» B CIEAYIOIIUX CIydasiX:

— paboTa BBINTOTHEHA MTOJTHOCTHIO;

— B JIOTHYECKHUX PACCYXJICHHUIX U 00OCHOBAHWU PEIICHUS HET MPOOCIIOB H
OIINOOK;

— B pEIICHUU HET MAaTeMAaTUUYECKHX OIMIMOOK (BO3MOYKHA OJIHA HETOYHOCTb,
OIHMCKa, KOTOPAast HE SIBJIICTCS CJICICTBUEM HE3HAHMS WM HETIOHMMAaHUS Y4eOHOTO
MaTepuana).

OtmeTKa «4» CTaBUTCS B CISAYIOIIMX CITydasx:

— paboTa BBIMOJHEHA IIOJHOCTBIO, HO OOOCHOBAaHMS IIIaroB PEIICHUS
HEJOCTAaTOYHBI (€Cii  yMEHHUE OOOCHOBBIBAaTh PACCYXACHUS HE SBHJIOCH
CHCIUATBHBIM 00bEKTOM IPOBEPKH);

— JOMYUIIEHBbl OJHA OUIMOKAa WMJIM €CTh JABa-TPU HEAOYETa B BBHIKJIAJIKAX,
pUCYHKaX, dYeprexax wWin Tpadukax (eciaum 3T BHIBI pabOT HE SBISUIUCH
CHEIUaTbHBIM 00bEKTOM MPOBEPKHU).

OtmeTka «3» CTaBUTCA B CHEAYIOMIMUX CIyYasx:

— JIOMyIIeHo OoJsiee OHOM OIMOKKM uiu Oojee ABYX-TPEX HENOYETOB B
BBIKJIQJIKaX, YePTEKaxX WM rpadukax, HO 0Oydaronuiics 0bamnaer 00s3aTeIbHBIMH
YMEHHSIMU TI0 TIPOBEPSIEMOI TEMe.

OT1MeTKa «2» CTaBUTCS B CIACAYIOIINX CIydasx:

—  JIOMYIIEHbl  CYIIECTBEHHBIE  OMIMOKH, JIEMOHCTPHUPYIOIIHE, YTO
oOydJaromuiicst He 06J1a1aeT 00s3aTeIPHBIMU YMEHUSMH 110 JAHHOW TeME B TTOJTHOM
Mepe.

IIpoMe:kyTOoUHAS TMATHOCTHKA

[TpoMeKyTOUHBII KOHTPOJh TO3BOJISIET YCTAaHOBUTH YPOBEHb OCBOCHHS
OoOy4JaromMMHCS TPOTPAMMHOTO MaTepHaia IO OKOHYAHWU KaXIou y4eOHOM
YeTBEPTH/TPUMECTpa U Ha KOHEIl yueOHOro roaa. Bpems BeimoaHeHUs: paboThl — 1
ypok. B KoHTposbHOM paboTe meiecooOpa3Ho O0eCNeUnTh COYETaHWE 3aJaHui
0a30BOT0 ¥ MOBHIIIICHHOTO YPOBHEH.




