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Ilo MmaremaTuke
YpoBeHp 00yueHus (kiacc) cpeaHee ooniee oopazoBanue (10-11 kaacc)
KomunuectBo vacos 340 yacos

Yyurenp Tumenko Oasra IOpbeBHa

[Iporpamma pazpaboTaHa B COOTBETCTBUHU M Ha OCHOBE:

OI'OC COO, yTBepkIAECHHOTO MNpHUKa30oM MUHHCTEpPCTBA OOpa30BaHUS H
Hayku Poccuiickoit ®@enepaunn ot 17 mag 2012 r. Ne 413 (c u3MEHEHUAMH OT
11 nexabps 2020 r);

MPUMEPHONM OCHOBHOM 00pa30BaTENbHOW TPOTPaMMbl CPEIHEro OOIIETro
oOpazoBanus (potokoia ot 28 uroHs 2016 roma Ne 2/16-3);

YMK: Marematuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHAIW3a,
reomeTpus. Anrebpa M Havajga MaTeMaTHYeCKOro aHanuza. YueOHuk. 10-11
kjacchbl. ba3oBbiid U yriyOnenHsiid yposuu / HI.A. Anmumos, FO.M. Konsirun, M.B.
Tkauésa u np. — M.: I[Ipocsemenune, 2018.

YMK: Marematuka: anrebpa © Hayajla MaTeMaTHYECKOrO aHalu3a,
reometpusi. ['eomerpust. 10-11 knaccel. (bazoBeiit u yriyOnenssiit ypouu) / JI.C.
Aranacss, B.®. byty3os, C.b. Kagomues u 1p. — M.: [Ipocsenienue, 2018.



IHosicHuTe/IbHAA 3aNIMCKA

Hacrosias mporpamMMa cocTaBiieHa Ha 5 4acoB B HEJENIO, 3a JiBa rojga oOyuenus 340
4acoB, B COOTBETCTBUHU C YUEOHBIM IIJIAHOM IIKOJIBI U SIBJISETCS MPOrpaMMoi 6a30BOT0 ypOBHS
oOy4JeHMSI.

[IporpaMmma  cooTBeTcTByeT — mojoxeHusM  PDenepanbHOrO0  TOCyJapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAapTa CpeIHero odmero oOpa3oBaHMs, B TOM YHCJIE TPEOOBAHHSIM K
pe3ysibTaTaM OCBOEHHMsS OCHOBHOM 00pa3oBaTeibHON HporpaMMsbl, (QpyHIaMEHTAIbHOMY SIPY
cojepkanusi obmero oOpazoBanusi, [IpumepHoil mporpamme mo marematuke. IIporpamma
oTpakaeT uJen U TnojoxeHus KoHIeNnuuu pa3BUTUS MaTeMaTHYECKOro oOpa3oBaHus,
[Iporpammbr (opmMupoBaHus yHHBEpCAIbHBIX yueOHbIX aewctBuil (YY), cocTaBisrommx
OCHOBY JUIsI CaMOpPa3BUTHS M HEMPEPHIBHOIO 0OOpa3oBaHMs, BBHIPAOOTKH KOMMYHHUKATHBHBIX
KauyecTB, IEJIOCTHOCTH OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M II03HABATEIbHOTO  Pa3BUTHS
ydammxcs.

PabGouas mporpamma cormacHo KoHmenmuu pa3BUTHS MaTeMaTHYE€CKOTO0 OOpa30BaHUS
Poccuiickoit ®@enepanyu npearnoaraeT peleHne CIeayoIuxX 3a1ay:

o npeaoCTaBUTh KaxXKaoMy 06yqa}01ueMyC$[ BO3MOXHOCTb JOCTHUKCHUA YPOBHHA
MAaTEMAaTHYCCKHUX 3HaHI/II>'I, HeO6XO,Z[I/IMLIX JJIA ,[[aJ'ILHefI].HefI YCHCHJHOﬁ KHN3HU B
oOriecTBe;

° o0ecIeunTs Kaxxaoro 06y11a10mer0051 pa3BHBa10meﬁ HHTCJ’IJ’ICKTyaIILHOﬁ ACATCIBHOCTBIO
Ha JOCTYIIHOM YPOBHEC, UCIIOJIB3YA MPUCYHIYIO MATEMATUKE KPACOTY U YBJICKATCJIIbHOCTD,

e MPEAyCMOTPETHh MOATOTOBKY OOY4YalOIIMXCSl B COOTBETCTBUU C MX 3allpocaMu K
YPOBHIO MOJITOTOBKHU B c(hepe MaTeMaTH4ecKoro oopa3oBaHusl.

OO0mas xapakTepucTHKa y4e0HOro npeaMera

VY4ueOubrii mnpeamer «MaTemaTuka» COOTBETCTBYeT TpeboBaHusM DeaepaibHOTO
rOCYJapCTBEHHOTO CTaHIapTa CpeAHero oOmiero odpa3oBaHUs, BXOAUT B MepeueHb Y4eOHBIX
IIPEIMETOB, 00s13aTENbHBIX I U3YUYEHHUS B CpeiHEN 0011e00pa30BaTeIbHON LIKOJIE.

N3yuenne yuyeOHoro mpeamera «MaremaTuka» IOKHO obOecneuuTbh (HopMUpOBaHHE
MPEJCTaBICHUA O COLMAIbHBIX, KYJIbTYPHBIX W MCTOPUYECKUX (PaKTOpax CTaHOBJICHUS
MaTEMaTUK{; OCHOB JIOTMYECKOTO W MaTeMAaTUYECKOTO MBILIUICHUS; YMEHMU IPUMEHSTH
MOJIy4YEHHBIE 3HAHUS NP PEUICHUH PA3IMYHbIX 33J]a4; MPEACTABICHUI O MaTeMaTUKE KaK YacTH
00111€4eTIOBEYECKON KYJIbTYphl: YHHUBEPCAJIBHOM SI3bIKE HAyKH, MO3BOJIIOLIEM OIUCHIBATh U
U3y4aTh pealibHbIE MPOLIECCHI U SBJICHUS.

VYuebnblil npeaMeT «MaTeMaTHKa» peJHa3HAYeH JUIsl U3Y4eHUs Kypca anreOphl U Hadall

MaTeMaTh4YecKoro ananusa u reometpun B 10 - 11 knaccax Ha 6a30BOM ypOBHE.

Kypc «Anrebpa m Hadama MaTeMaTH4eCKOTO aHAIN3a» HAIelIeH Ha (HOpMHPOBAHHE
MaTeMaTHYeCKOro amnmapaTa [Jjs pemieHus 3ajad M3 MaTeMaTUKH, CMEXHBIX IPEJIMETOB,
OKpY>XKarollel peasbHOCTH. SI3bIK anreOpbl MOAUYEPKUBAET 3HAUCHUE MAaTEeMAaTHUKHU KaK sI3bIKa JUIS
MIOCTPOEHHUS MaTEMaTHUYECKUX MOJIEJIeH, IPOLIECCOB U SBJIEHUI pearbHOro MUpa.

OnHOM M3 OCHOBHBIX 3a]lau M3Y4YEeHHUs anreOpbl sSBISETCS pa3BUTHE AITOPUTMUYECKOTO
MBIIIJIEHHS, HEOOXOAUMOIo, B YacCTHOCTH, JII OCBOEHHUS Kypca HWH(OPMATUKU; OBJIAJCHHUE
HaBBIKAMHU JIEYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanue CUMBOIMUYECKUX (POPM BHOCHT CBOM
cnenu@uueckuii BKJIaJ] B pa3BUTUE BOOOpaKEHMs, CIOCOOHOCTEM K MaTeMaTHUeCKOMY
TBOPYECTBY.

[eoMeTpUa KaK OOMH W3 BaKHEWIIMX KOMIIOHEHTOB MAaTeMaTHYECKOrO OO0pa30BaHM,
HeoOXxonuma [yl NpUOOpeTeHHs] KOHKPETHBIX 3HAaHUM O MPOCTPAHCTBE M IPAKTHUYECKH
3HAYMMBIX YMEHUH, (POPMHUPOBAHUS S3bIKA OMHUCAHHS OOBEKTOB OKPYKAIOIIETO MUPA, Pa3BUTHUS
IIPOCTPAHCTBEHHOI'0 BOOOPa)XEHUSI W MHTYULMHU, MAaTEeMaTHYECKOM KyJbTYpbl, 3CTETUYECKOIO
BOCHMTAHUA ydaumxca. M3ydueHue reoMeTpud BHOCUT BKJIAaJ B PAa3BUTHE JIOTUYECKOTO
MBILUIEHUS], (POPMHUPOBAHUE MOHATHSA JOKA3aTEIbCTBA.

B xone ocBoeHus cozaepikaHMs Kypca ydallMecs IOJIy4alOT BO3MOXHOCTb pPa3BUTh
IIPOCTPAHCTBEHHBIE MPECTABICHUS U N300pa3UTEIbHbIE YMEHHsI, OCBOUTh OCHOBHBIE (haKThl U



METO/bl CTEPEOMETPUHU, U3YUYUTh CBOMCTBA MPOCTPAHCTBEHHBIX TEJ, HAYUYUTHCS MNPUMEHSITh
MOJTYyYECHHBIC 3HAHMS ISl PEIICHUS MPAKTUYECKUX 3a]1a4.

Pe3yabTarsl 02a30BOr0 ypOBHSI OPMEHTHPOBAHBI Ha O0IYK (PYHKIHOHAJIBLHYIO
rPaMOTHOCTH, MOJIyYeHHe KOMIIETEHTHOCTe [JIsi TOBCEAHEBHOM JKU3HH M 001Iero
pa3BuTHs. DTa rpyIa pe3yibTaToB NPEAN0Iaraer:

— [IOHUMaHUE TPEAMETa, KIIOYEBbIX BOINPOCOB M OCHOBHBIX COCTaBJISIOIINX
AJIEMEHTOB HW3y4aeMOW NpEeIMETHOH o0yiacTh, 4To oOecreuynBaeTcs HE 3a CUeT 3aydyHBaHHS
oTpeIelICHUI U MPaBUII, a TOCPEICTBOM MOJICITHUPOBAHUS U MOCTAHOBKU MPOOIEMHBIX BOIIPOCOB
JUTSl TaHHOUW TIPEAMETHOM 00J1acTH;

— YyMEHUE peuiaTh OCHOBHBIE MpPaKTUYECKHE 3aJayd, XapaKTepHble s
WCIIOJIb30BAHUS METOJIOB M HHCTPYMEHTApHs JaHHOM MPEeIMETHON 001acTH;

- OCO3HaHHUE PaMOK M3y4aeMOM MPEeJIMETHONW 00JIacTH, OTPAaHUYCHHOCTH METO/OB U
WHCTPYMEHTOB, TUITMYHBIX CBSI3€U C HEKOTOPBHIMU JPYTUMHU 00JIACTSIMU 3HAHUSI.

IInanupyembie pe3yabTaThl 0OCBOCHHs YU4eOHOro npeamera «MaremMaTuka»

JIMYHOCTHBIE PE3YAbTATHI 00YUEHHS:

— C(I)OpMI/IpOBaHHOCTB MOTHUBAIIMN K O6y‘~IeHI/IIO u ueneHanpaBneHHoﬁ MMO3HABATEIILHOU
JACATCIBbHOCTHU, TOTOBHOCTD 06yqa}01u1/1x051 K THYHOCTHOMY CaMOOIIPCACIICHUIO,

— CTpeMJICHHE K CaMOpa3BUTHI0O W CAMOBOCHHMTAHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATEJIbHOM TBOPUYECKOM U OTBETCTBEHHOU JI€SITEIbHOCTH;

—  CIIOCOOHOCTBH BECTHU Auajior ¢ ApyruMu JrOAbMH, JOCTUTaTb B HEM B3aWMOIIOHUMMAHUA,
HaxXoauThb 06L[II/I€ eI 1 COTPpYAHNYIATh IJId UX JOCTUKCHUA

— TOTOBHOCTh K COTPYJHUYECTBY CO CBEPCTHHKAMHU B 00pa3oBATENbHOW, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIe0BATEIbCKOM, MPOCKTHON M IPYTUX BUAAX EATCILHOCTH;

— BOCIIMTaHWE TNATPUOTHU3MA, TOPJIOCTH 3a cBow PoauHy Ha mnpuMepe XHU3HU U
NESATETHHOCTH OTEYECTBEHHBIX YUEHBIX — MATEMATHKOB;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CamMo00pa3oBaHUIO, Ha
MPOTSDKEHUH BCEHM KU3HM, CO3HATEIHLHOTO OTHOIICHHS K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCJIOBHIO YCIICHIHOM MpodecCHOHaIbHON U O0IECTBEHHOM NEesITeIbHOCTH;

— OCO3HaHHBIM BBIOOP Oymymie mpodeccud W BO3MOKHOCTEH peanu3alid COOCTBEHHBIX
KU3HEHHBIX TUTAHOB; OTHOIICHUE K MPOPECCHOHANBHON ACSITETLHOCTH KaK BO3MOKHOCTH
y4acTHsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npobiuewm;

— UWHTETPUPOBAHUEC B JIMYHBIA OIBIT HOBOHM, B TOM YHCJIE CAMOCTOSATEIBHO IMOIYYECHHOMN
uHpOpMaLuy;

— (opmMupoBaHHE OCHOB CAMOBOCTIMTAHUS B MPOIECCE BBHITTOJHEHHS PabOT pa3HOTO YPOBHS
CIIOKHOCTH;

— Ppa3BUTHE TBOPYECKUX CIOCOOHOCTEH, WHTYHIIMH, HABBIKOB CaMOCTOSTEIbHON
JICSITEILHOCTH.

— TPaXITAHCKOE W JYXOBHO-HPAaBCTBEHHOE BOCIHUTAHHUE: TOTOBHOCTH K BBIIOJTHEHHUIO
00s3aHHOCTEH  TpakIaHWHA W  peamu3allid ero IMpaB, IPEJCTaBICHHUEM O
MaTeMaTUYeCKNX OCHOBAaX (YHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJIICHUMA,
IpOLEAYp TPa)kIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U Tp.); TOTOBHOCTHIO K
OOCYXICHUIO ATHYCCKUX TPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM
JOCTH)KEHHM HayKd, OCO3HAHMEM Ba)XKHOCTM MOPAIbHO- JTHUYECKUX MPHUHIUIIOB B
JIESITETBHOCTH YYEHOTO;

— TMaTPUOTUYECKOE BOCIUTAHUE: MPOSIBICHHUEM HMHTEpeca K MPOLUIOMY U HACTOAILIEMY
POCCUICKON MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSM POCCHMCKUX



MaTe€MaTUKOB M POCCUMCKOM MaTEeMaTHYECKOM IIKOJbI, K HCIIOJIB30BAHUIO OTHUX
JOCTHKEHHM B IPYTMX HayKax W NPUKIAIHBIX cepax;

— OCTETHYECKOE BOCHHTAHUE: CIIOCOOHOCTBIO K HMOIUOHAIBHOMY M 3CTETHUECKOMY
BOCIIPUATUIO MaTeMaTUYECKUX OOBEKTOB, 3aJad, PEHICHWH, PpacCyX JACHHUH; YMEHHUIO
BUJIETb MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— @usnueckoe BocNUTaHUE, (OPMHUPOBAHUE KYJIbTYPHl 3/I0POBbS U SMOIMOHAIBHOIO
O7aromnoyyyusi: TOTOBHOCTBIO NMPUMEHATh MaTeMaTUYeCKHe 3HAHUS B MHTEPECAX CBOETO
3JI0POBbs, BEJIEHHs 30POBOT0 00Opa3a *HU3HH (340pOBOE NMHUTaHHE, cOAIaHCHPOBAHHBIN
PEKUM 3aHATUH U OTIbIXA, peryisipHas (pU3nUecKas aKTUBHOCTB); C(hOPMUPOBAHHOCTHIO
HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTo e MpaBa JIPyroro
YEJIOBEKA;

— TPYAOBOE BOCIHTAaHHE: YCTAHOBKOM HAa AKTMBHOE y4YaCTHE B PEIICHWH IPAKTUYECKHUX
3alad MaTEeMaTUYECKOM HAIpPAaBICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTUYECKOIO
o0pa3oBaHMsl Ha TMPOTSHKEHUM BCEH JKM3HM Ui YCHEIHOW mnpodeccuoHalIbHON
NESTeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHMH; OCO3HAHHBIM BBIOODOM U
MOCTPOCHUEM WHIUBUAYAIbHON TPAeKTOPHUH OOpa30BaHMS M >KU3HEHHBIX IUIAHOB C
y4E€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI];

— DKOJOTMYECKOE BOCIIMTAaHWE: OPUEHTAIMEN Ha IMPUMEHEHUWE MATEeMATHYECKUX 3HAHUU
JUIS pelIeHusl 3a7ady B 00JacTH COXPAHHOCTU OKpYXKaloIleld Cpeabl, MIaHUPOBaHMA
IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX TOCIEACTBUM JUIA OKPYXKAIOWIEH Cpeabl;
0CO3HaHMEM TJI00aJILHOTO XapaKTepa 3KOJIOTHYEeCKHX; MPo0IeM U MyTel UX pelIeHus;

— IEHHOCTHM Hay4HOTI'O ITO3HAHMS: OPUEHTALNEN B ACSITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY
HAYYHBIX MPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOIBI
u oO0mecTBa, IMOHMMAHUEM MaTeMaTUYeCKOW Hayku Kak cgepbl YeloBEeYeCKOM
JEeATEIbHOCTH, JTaloOB €€ pa3sBUTUA U 3HAYMMOCTH Ul DPAa3BUTHUs LUBWIN3ALUY;
OBJIQJICHUEM S3BIKOM MAaTE€MaTHKH W MaTeMaTH4eCKOM KyJIbTypOH Kak CpeICTBOM
[IO3HAHHWsS  MWpA; OBJIAJACHUEM IPOCTEHIIMMHM  HABBIKAMU  HUCCIIEI0BATEIbCKOU
JESATEIBHOCTH.

MeTanpeaMeTHble Pe3VabTATHI 00VUEHHUS

— YMCHHUEC CaMOCTOATCIBHO OINPECACIATs NOCINU OCATCIBHOCTH MW COCTABJIATH IIJIAHBI
ACATCIIbHOCTU, CaAMOCTOATCIIbBHO OCYIICCTBIIATL, KOHTPOJIHMPOBATH U KOPPCKTHUPOBATH
ACATCIIBHOCTD, UCIIOJb30BATh BCEC BO3MOXKHBIC PECYPCHI IJIs JOCTUKCHHA ITOCTABJIICHHBIX
Hemein u pea3aliui IUIAHOB IOCATCIIbBHOCTHU, BBIGI/IpaTB YCHCHIHBIC CTPATCTUH B
Pa3IMYHBIX CUTyallusAX;

— yYMEHHE TMPOAYKTUBHO OOIIAThCS M B3aUMOJCICTBOBATH B IIPOIECCE COBMECTHOM
NEeSTETPHOCTH, YYUTHIBATh TMO3HUIIMH JAPYTUX YYACTHUKOB JACSITEIBHOCTH, 3((HEKTUBHO
paspemath KOHGIUKTHL;

— BJAJICHUE HABBIKAMH [I03HABATEIHHOW, Yy4EOHO-UCCIICOBATEILCKOM ¥ MPOCKTHON
NESTETPHOCTH, HABBIKAMH pa3pelieHusl MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TOHMCKY METONOB PEUIEHUS MPAKTUYECKUX 3a]ad, NPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIBbHONH HWH(POPMALMOHHO-II03HABATEIBHOM
NesTeNbHOCTH, BJQJCHWE HaBbIKAMU TOJy4YeHUS HEoOXOoAuMoW uH(pOpMaluu U3
CIIOBApEH pa3HbIX THIIOB, YMEHUE OPHUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHMKAX
nH(pOpMalni, KPUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYyIaeMyIO
U3 Pa3JINYHbIX UCTOYHUKOB;



— YMCHHC HUCIIOJIb30BATh CPCACTBA I/IH(bopMaI_II/IOHHLIX U KOMMYHUKAIIUOHHBIX TCXHOHOFHﬁ;

— BJIAACHUC A3BIKOBBIMU CPCACTBAMH - YMCHUC SACHO, JIOTUMYHO W TOYHO H3JIaraTb CBOMO
TOYKY 3pCHUA, UCITIOJIBb30BATh AACKBATHLIC (YCTHBIG u HI/ICLMCHHHC) SA3BIKOBBIC CPECACTBA.

IlpeaMeTHbIE Pe3YJAbTATHI 00YUEHUS

— ¢opMupoBaHUE MPEACTABICHUI 0 MaTEMAaTHKE KaK YaCTH MUPOBOM KYJIbTYphI U O MECTe
MaTEeMaTHKU B COBPEMEHHOW IWBUIIM3AIUH, O CIIOCO0AX OMUCAHUS HA MAaTEeMaTHYCCKOM
SI3BIKE SIBJICHUN PEeaTbHOTO MUPA;

— (¢opMUpOBaHHE TMPEACTABICHUA O MAaTEMaTHYECKUX TIOHATHUSX KaK O BaKHEHIIHX
MaTEeMaTHYECKUX MOJIENSX, MO3BOJSIONINX OMMUCHIBATh M M3Y4aTh pa3HbIe MPOLECCHl U
SIBJICHUSI; TIOHHMMaHHE BO3MOXXHOCTH aKCMOMATHYECKOTO IMOCTPOEHUS MaTEeMaTUYECKUX
TEOpUI;

— BIJIQJICHUE METOJaMH J0KA3aTeJIbCTB M AJITOPUTMOB DEIICHUS, YMEHHE WX NPUMEHSTH,
MPOBOAMTD TOKA3aTENbHbBIE PACCYKACHUS B XO/I€ PEIICHUS 3a/a4;

— BIJIQJICHUE CTaHJAPTHBIMM TPHUEMaMHU pEHICHUS palUOHAIBHBIX U HUPPAUOHAIBHBIX,
MOKAa3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YypPaBHEHUH M HEPABEHCTB, UX
CUCTEM; HCIIOIb30BAHUE T'OTOBBIX KOMITBIOTEPHBIX MPOTpPamMM, B TOM YHUCJIE JJisi OUCKA
MyTH PEIIeHUs] U WUTIOCTPALlUU PELIeHHs YpaBHEHU U HEPABEHCTB;

— (¢opMUpOBaHHME TIPEJCTABICHUA OO0 OCHOBHBIX TIOHATHSAX, HIEAX M METOAax
MaTeMaTHYeCKOro aHalln3a;

— BJIQJICHUE OCHOBHBIMHU TMOHATUSIMHU O IUIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBaX; (JOPMUPOBAHUE YMEHHUS pacllO3HABATh HA YepTexKaXx,
MOJCNISIX M B PEATbHOM MHUpPE TE€OMETpUYeCKHue (UTYphI, MPUMEHEHUE H3YUYECHHBIX
CBOMCTB reomerpuueckux ¢uryp u ¢GopMyn i pelieHUs TeOMETPUYECKUX 3aaad U
3a/1a4y ¢ MPAKTUYECKUM COJCPKAHUEM;

— ¢opMupoBaHUE MPEACTaBICHUI O Mpoleccax W SIBICHUAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTAaTHCTHUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHpE, 00 OCHOBHBIX
MOHSTHUAX JJIEMEHTAPHOW TEOpUU BEPOSTHOCTEH; YMEHUN HaXOIUThb M OIIEHHWBATH
BEPOSITHOCTH HACTYIUICHHSI COOBITMM B TPOCTEUIIUX MPAKTUYECKUX CHUTYyallMsIX |
OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJTUYUH;

— BJIQJICHUE HABBIKAMHU MCIOJIB30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM IPHU PEIICHUN
3amad.

Nzyyas yueOHbIi npenMer «Matematuka» B 10 - 11 kiraccax Ha 6a30BOM YPOBHe,

BBINMYCKHUK HAYYHMTCSI WCIOJIH30BaTh IMOJIYYCHHBIC 3HAHUS B TIOBCETHEBHOW XU3HU H
CMOXET  oOecreynTh  BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKEHHs  o0pa3oBaHHs IO
CIETMATTLHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM HCIIOJIb30BAHUEM MaTEMATHKH.

Boinycknuk noayuum 603mox#cHOCIb HAYYUMBCA DA3GUBAMb MblULIEHUe, UCNONb308AMb
NOJNYYeHHble 3HAHUSL 6 NOBCEOHEGHOU JiCU3HU U obecneuums YCneuiHoe npooodHCeHUe
00pazosanusi NO  CNEYUATbHOCMAM, He C6A3AHHbIM C  NPUKIAOHLIM — UCNONb308AHUEM
Mamemamuxu.

Takum o0pa3zom, oOywaroniyecsi, OCYIIECTBISIIOIIME OO0ydeHHe Ha 0a30BOM ypOBHE,
JOJDKHBI OCBOUTH OOIIFE MAaTeMaTHYeCKHEe YMEHUS, HEOOXOAUMBIE /ISl KU3HU B COBPEMEHHOM
OOIIIECTBE; gmecme ¢ mem, OHU NOLYYAIOM BO3MONCHOCHIL U3YUUMb NpeoMem 2lyboce, umoowl 6
OoanvHeluleM nNpu  HEOOXOOUMOCMU — U3YYaAmMb  MAMEMAmuky Oas  NpoghecCUOHANIbHO20
NpUMEeHeHUs..

IIpu wu3yyeHuM CieAyWIIUX Ppa3aejioB npeaMera «MaTeMaTHKa» BBIMYCKHUK
HAYYUTCS, HOJIYYUM 803MONCHOCHIL HAYUUMBCA (8b10€1E€HO KYPCUBOM):

DJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOMH JIOTHKHU



OTIEPUPOBATH MOHITUSIMH: KOHEYHOE MHOKECTBO, DJIEMEHT MHOXKECTBA, TTOJIMHOKECTBO,
nepecedeHrue W OOBEAMHCHWE MHOXECTB, YHCIOBBIE MHOXKECTBA Ha KOOPIWHATHOU
MPSIMON, OTPE30K, WHTEPBAI, HOAYUHMEPBAN, NPOMENCYMOK C BbIKOJIOMOU MOYKOU,
epaguueckoe npedcmasienue MHONCECHE Ha KOOPOUHAMHOU NIOCKOCMU,

ONIEPUPOBATh TMOHATUSMH: YTBEP)KIACHUE, OTPHUIIAHHE YTBEPXKJCHUS, WCTUHHBIC U
JIOKHBIC YTBEP)KICHHS, MPUYHHA, CJICICTBUE, YaCTHBIA CIydail OOIIero yTBEPKICHHUS,
KOHTPIIpUMED;

HAXOJHTh MepeceueHre U 00bEeIMHEHUE JIBYX MHOXKECTB, MPEJICTABICHHBIX rpadraecku
Ha YHUCIOBOUN MPSAMOU U HA KOOPOUHAMHOU NIOCKOCMUL,

CTPOUTh HAa YHUCIIOBOM MPSIMOW TOJMHOMXECTBO YHCIOBOIO MHOXECTBA, 3aJaHHOE
MPOCTEHIIIMMHU YCIIOBUSIMH,

pacro3HaBaTh JIOKHBIC YTBEPXKIACHHS, OIMMOKH B PACCYKICHHUSIX, B TOM YHCIE C
UCTIOJIb30BaHUEM KOHTPIIPUMEPOR;

WCIIOJIb30BaTh YHCJIOBBIE MHOXKECTBA Ha KOOPJIWHATHOW TPSMON JUIsl OIHMCAHUS
peabHBIX MPOIECCOB U SBJICHUI;

MIPOBOJIMTH JIOTUIECKHE PACCYXICHUS B CUTYaIlUSX TIOBCETHEBHOM KU3HU;

npogepsams NPUHAOTIEHCHOCTNL INeMEHMA MHONCECMBY,

nposooums  0OKA3AmeslbHble  pPACCYHCOeHusi Ol 000CHOBAHUSL  UCTMUHHOCHU
VMBepAHCOCeHU.

UCNONIL306AMb YUCTIO8bIE MHONCECMBA HA KOOPOUHAMHOU NPSIMOU U HA KOOPOUHAMHOU
nIOCKOCMU OJisl ONUCAHUSL PEeATIbHbIX NPOYECCO8 U AGIeHUL,

npoBoOUMb OOKA3AMENbHbIE PACCYICOCHUS 68 CUMYAYUSIX NOBCEOHEBHOU JHCU3HU, NpU
peutenuu 3a0ay u3 Opyeux npeomemos.

Yucisia 1 BbIpakeHUs

oIepupoBaTh Ha 0A30BOM YpOBHE (c80000HO onepuposams) NOHATHAMMU: 1IEJI0€ YHUCIIO,
JEMMMOCTh 4YHCEeIl, OOBIKHOBEHHAs Npo0b, NecaTHUHas ApoOb, PAIMOHAIBHOE YHCIIO,
NpUOJIMKEHHOE 3HAYeHHWE YHCIA, YacTh, JOJS, OTHOIIEHHWE, IMPOLEHT, MOBBIILICHHE WU
MOHMKCHUE Ha 3aJJaHHOE YKCIIO TIPOIICHTOB, MacIuTao;

npUBOOUMb NPUMEPLL YUCE C 3A0AHHBIMU CEOUCMEAMU OCTUMOCTU,

onepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSAMU: Jlorapudm 4Yucia, TPUTOHOMETpUYEeCcKas
OKpYXXHOCTb, TpaJycHas Mepa yrIja, BeJIMYMHA Yyrja, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TQHI€HC M KOTAaHI€HC YIJIOB,
UMEIOIIUX MTPOU3BOJIbHYIO BEJTUUUHY, YUCIA € U;

BBITIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie HeﬁCTBHH C ICJIBIMU U pallMOHAJIBHBIMU YHCJIaAMU;
BBINOJIHATH HECJIOXKHBIE IPe00pa30BaHMsI YMCIOBBIX BBIPAKEHHH, COAECPIKAIIMX CTEIEHU
YHUCeI, THO0 KOPHU U3 YuCe, TN00 JToraprudMbl YHCEIT,

CpaBHUBATh PallMOHAJIBHbBIE YUCIA MEXKAY CO00ii;

OILICHMUBATh U CPAaBHUBATH C pallMOHAJIBbHBIMHA YHUCJIaMH 3HAYCHUA LECIIBIX cTeneHen YHCEII,
KOpHEH HaTypaJlbHOU CTETEHH U3 YMCE, JOrapru(MOB YHUCEN B IPOCTBIX CIIy4asix;
I/I306pa}KaTB TOYKaMHU Ha YHUCIOBOH HpﬂMOfI LEJIBIC U pallMOHAJIBHBIC YHUCJIA,

n300pakaTh TOYKAMH Ha YMCIOBOM MPSMOI 1ieJible CTENeHN Yucell, KOPHU HaTypalbHOU
CTCIICHU U3 YUCCII, J'IOFapI/I(i)MI)I YUCCII B ITPOCTHIX ClIydadax,

BBINOJIHATh HECJIOKHBIE MPeoO0pa3oBaHMs LENbIX U JAPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX
BBIPAKECHUII;

BBIpA)XaTh B MPOCTEHIIINX CIIyyasiX U3 PAaBEHCTBA OJHY IEPEMEHHYIO Yepe3 ApYyrue;
BBIYUCIIATE B IIPOCTBIX CIydasaX 3HAYCHHA 4YHCIIOBBIX H 6YKBGHHBIX BBIpa)KeHHﬁ,
OCYIIECTBIISAS HEOOXOUMBIE TTOICTAHOBKU U MPEOOpa30BaHUS;

n300paxaTh CXeMaTHUECKU yroJl, BeJIMUYMHA KOTOPOro BBIpa)KeHa B rpajaycax;

OLIEHMBATh 3HAKU CHHYCA, KOCHHYCAa, TAHT€HCA, KOTAHT€HCa KOHKPETHBIX YIJIOB;
BBIIIOJIHATD BBIYUCIICHUSA MPU PCIICHUHN 3a/1a4 ITPAKTHICCKOI'0 XapaKTepa,

BBIMOJIHATh ~NPAaKTUYECKUE pacyeTbl C  HCIOJb30BAaHMEM IpH  HEOOXOAMMOCTHU
CIIPAaBOYHBIX MAaTCPpHUAJIOB U BBIYUCIIUTCIIBHBIX YCTpOﬁCTB;



COOTHOCHTH peallbHbIC BEJIUYMHBI, XapaKTEPUCTHUKH OOBEKTOB OKPYIXKAIOIIETO MHpa C MX

KOHKPETHBIMHU YHCIIOBBIMHU 3HAYCHHUSIMU;

UCIIOJIB30BaTh METOJIbI OKPYIJICHUS, NPHOJIMKEHUS W TPUKUAKH TPH  PELHICHUU

MPAaKTUYECKHX 3a/1a4 MOBCETHEBHOMN )KU3HU;

BbINONHAMb apugmemuieckue Oelucmeus, couyemas YCmHble U NUCbMEHHble NpUemMbl,

npumensisi npu HeoOXO0OUMOCU BbIYUCTUMETbHbLE YCMPOUCMEa,

HaxoOumov 3HAYEHUs KOPHA HAMYPAIbHOU CMeneHu, CMmeneHu ¢ PayuOHATbHbIM

nokasamenem, J102apupma, UCHOAL3YS NPU  HEOOXOOUMOCMU  GbIYUCTUMETbHbLE

ycmpoucmea;

NOJb308aMbCSL OYEHKOU U RPUKUOKOU NPU NPAKMUYECKUX PACYemax,

npoooUmMb N0  U3BECMHLIM (POPpMYIAM U Hpasuiam npeobpazoéamnuss OYKEeHHbIX

BbIPANCEHUU, BKIIOUAIOWUX CMENeHU, KOPHU, J102apu@dmbl U MpUeOHOMempuiecKue

dyHryuu;

HAaxXo0umv 3HAYEHUsl YUCTOBbIX U OYKBEHHBIX GbIPANCEHUL, OCYUeCMEss HeoOXo0uMble

NOOCMAHOBKU U NPeodPa308aHU,

u300pasicams cxemamudecku yeoi, 6elUdUHAd KOMOPO2O BbIPANCeHAd 8 2padycax uiu

paouanax;

UCNONL306AMb  NPU  pPeleHuU 3a0ay madauyHble 3HAYEHUs MPUSOHOMEMPUYECKUX

QdyHKyull yenos;

BbINONHAMb NEPeBO0 BETUYUHDL Yela U3 PAOUAHHOU MePbl 8 2PAOYCHYIO U 0OPAMHO;
BbINOIHAMb OCUCMBUA C YUCTOBbIMU OAHHLIMU HPU peuleHuu 3a0ay NpakmuyecKozo

xapakmepa u 3a0ay u3 paziuyHelX obnacmeti 3HAHULL, UCHONL3YS NPU HE0OXO00UMOCU

CNpasouHble MAMepuaIbl U bIYUCTUMENbHbIE YCMPOUCMEa,

OYeHUBam», CPABHUBAMDb U UCNONb308AMb NPU PEUEHUU NPAKMUYECKUX 3a0ay YUCT08ble

3HAYEHUS] PeanbHbIX BeIUYUH, KOHKDEMmHble YUCL08ble XAPAKMEPUCMUKU 00beKmos

OKpYJHCaroue2o Mupa.

YpaBHeHHS U HEPABEHCTBA

periaTh JIMHEWHbBIC U KBaJAPaTHBIE YPABHEHHS M HEPABEHCTBA;

pemiaTh MoKazaTelbHbIe ypaBHEHUS, BUja (/1€ d MOXKHO MPEJCTaBUTh B BUJIE CTETICHU C
OCHOBAHHMEM ) U TMPOCTEUIINE HEepaBEHCTBA BUAA (T1e d MOXKHO TPEICTaBUTH B BUIE
CTETIEHU C OCHOBAHUEM );

pemiarte JorapuMUYECKUE ypaBHEHUS BUa U MPOCTEUIINEe HEPAaBEHCTBA BUAA
MPUBOAUTH HECKOJIBKO MPUMEPOB KOpPHEH MPOCTEUILEr0o TPUTOHOMETPUUYECKOTO
ypaBHeHus BHpa: , , , , TO€ - TabnM4yHOE 3HAYEHUE COOTBETCTBYIOLICH
TPUTOHOMETPUYECKON (PYHKIINY;

COCTaBJIATh M pellaTh YPaBHEHHSI U CUCTEMbl YPaBHEHHMM MpH PEIICHUU HECIOKHBIX
MPaKTUYECKUX (CIOKETHBIX) 3a/1a4;
pewiams  payuoHAalbHble, NOKA3AMeNbHble U Jo2apumuieckue YpasHeHus U
HepageHcmea, npocmeuuiue UppaAyUoOHAaIbHble U  MPULOHOMEMPUIEecKue YpasHeHus,
HepageHcmea U ux CUcmembl,

UCNONbL306aAMb MeMOObl peuleHUs ypaeHeHull. npugedenue K 6udy "npouszsederue pasHo
nynro" unu "wacmnoe pasno nyno", 3amena nepemenHvix,

UCNOTb3068aMb MEMOO UHMEPBAI08 OJisl peUeHUsl HEPABEHCS,

ucnonv3osams 2paguueckuil. mMemoo O NPUOIUNCEHHO20 peuleHUsi YPABHeHUU U
HEpPaGeHcme,

uzobpaxcamsv  HA  MPUSOHOMEMPUUECKOU  OKPYHCHOCIU — MHOMCECME0  peuleHull
npoCmMeuux mpu2oHOMempu4ecKux yYpagHeHull U HepaseHcme;

8bINOIHAMbL OMOOp KOpHEU YPAGHEHUUl UNU peuleHUll HepageHCms 8 COOmMEemcmseuu ¢
OONOTHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUAMU

cocmasnsims U peuams YpaeHeHuUs, CUCmemsl YPAGHEeHUL U HepaseHCcmed npu peueHuu
3a0ay Opyaux yueOHvlX npeomMemos;



UCNONb308AMb  VPABHEHUS. U  HEPABEHCMEA Olsk  NOCMPOEHUs U UCCLe008aHUS
nPOCMetuux Mamemamuyeckux Mooeiell peaibHblX CUMyayutl il NPUKIAOHbIX 3a0al;
YMemb UHMepnpemupo8amy NOLYYEeHHbI NPU PeuleHul YPAGHEeHUs, HepaeeHCcmed Uil
cucmembl pe3yibmam, OYeHusams e20 npasoonododue 6 KOHmMeKcme 3a40aHHOU PeabHOU
cumyayuy uiu nPuKIAoOHol 3a0ayu

DyHKIUHT

OlepUpoBaTh Ha 0a30BOM YypOBHE MOHATHUSAMHU: 3aBHCHUMOCTh BEJIHYUH, (QYHKIUS,
apryMeHT M 3HadeHHWe (YHKIWH, OOJIACTh OIpENeNICHHs W MHOXKECTBO 3HA4YCHUH
¢byHkuuu, rpaduK 3aBUCUMOCTH, Tpapuk (QyHKIUH, HYIH (YHKIHH, NPOMEKYTKH
3HAKOTIOCTOSTHCTBA, BO3pAcTaHWE Ha YHCIOBOM IPOMEXKYTKE, yOBIBaHHE Ha YHCIOBOM
NPOMEXyTKe, HauOoJblllee ¥ HauMEHblee 3HauYeHHe (YHKIMM Ha YUCIOBOM
MIPOMEKYTKE, IepUOUecKast PYHKIIUS, IEPHOJI, YeMmHAs U HeYemHAasi PYHKYUU,
OIepUpOBaTh Ha Ha30BOM YpOBHE MOHATUSAMU: MpsiMast U 00paTHast MPOMOPIIHOHATEHOCTh
JTUHEWHas,  KBagpaTH4YHAs, Jorapugmuyeckass W  TOKaszaTenbHas  (QyHKIHH,
TPUTOHOMETpUYECKHE (DYHKIINHU;

pacno3HaBaThb ~ rpauKd  3JIEMEHTApHBIX  (QYHKIMH: mpsMoi u  oOpaTHOM
MPOTMOPIMOHATIFHOCTH, JTUHEHHOHN, KBapaTUIHOMN, JOrapu(hMUIECKON U MOKA3aTeIbHOM
GyHKIUH, TPUTOHOMETPUUYECKUX (PYHKIIMIA;

COOTHOCUTh  TpaUKH  d3JEMEHTapHbIX  (QYHKUMH:  mpsMod W oOpaTHOM
MIPOMOPLUOHATILHOCTH, JTUHEHHOMN, KBaJpaTUYHOM, Jorapu(MUIECKON U MOKa3aTeIbHOM
(byHKUIMH, TPUTOHOMETPUUYECKUX (YHKIHUH ¢ popMyTaMH, KOTOPHIMH OHH 33J1aHbI;
HaXOJUTh 110 TpauKy MPUOIIHKEHHO 3HAYCHUS (PYHKIIUH B 3aJaHHBIX TOUKAX;
OIIPENeNIATh MO TpauKy CBOHCTBA (PYHKUUHU (HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HaOOJIbIIINE M HANMEHBIINE 3HAYCHUS U T.11.);

CTPOUTH 3CKM3 rpaduka QyHKIMH, YIOBICTBOPSIONIEH NMPUBEAEHHOMY HabOpy YCIOBUI
(mpoMeXyTKH BO3pacTaHUs/yObIBaHUs, 3HaueHHEe (DYHKUIUU B 3a/JaHHOM TOYKE, TOYKU
AKCTPEMYMOB, ACUMNMOMbL, HYAU QYHKYUU U m.0.);

OTIpeNIeNATh MO TpadUuKaM U UCNOIL308aAMb Ol peuleHUss NPUKIAOHbIX 3a0ay CBOMCTBA
peanbHBIX MPOIECCOB M 3aBUCUMOCTEl (HamOoyblIMe W HAWMEHBIINE 3HAYCHMS,
MIPOMEKYTKH BO3pACTaHUS U yOBIBaHUS, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA. (ACUMNIONIbL,
nepuoo u m.n.);

MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHON MTPAKTUYECKON CUTYALNH;
onpedenamys 3HaueHue QYHKYuu no 3HAYEeHUr0 apeyMeHma npu pasiuyHulX cnocobax
3a0aHUs yHKYUU,

cmpoums epaguKu u3y4eHHvIX QYHKYULL,

onucvl8ams no 2paguKky U 6 npocmeuwux ciyuasx no popmyne nogeoenue u ceoUcmaa
@dyHKyul, Haxooums no epapuxy GyHKyuU HauboIbLUIUE U HAUMEHbULUE SHAYEeHUSL,
peuiams ypagHeHus, npocmeniuiue cCucmemsl YpasHe Ui, UCNOIb3Ysl C8OUCMBA YYHKYULL U
ux epagpuxos;

onpeoenams nNo epaguxkam npocmetiuiue XapaKmepucmuKu nepuooudeckux npoyeccos 6
ouono2UU, IKOHOMUKE, MY3bIKE, PAOUOCEA3U U Op. (AMNAUMYOA, REPUOO U M.1.).

DJIEMEHTBhI MATEMATHYECKOIr0 AaHAJIN3Aa

OlepupoBaTh Ha 0a30BOM YypOBHE MOHATHUAMHU: TPOU3BOAHAS (YHKIMM B TOUKE,
KacaTrenbHasl K rpaguKy QYHKIMU, TPOU3BOJHAS (PYHKIINH;

OIIpENIeNIATh 3HaYCHUE MTPOU3BOIHON (PYHKIIMH B TOUKE MO M300paKEHUIO KacaTebHOU K
rpaduKy, IpOBEJACHHOMN B 3TOM TOUKE;

pelmare HECIOXKHBIE 3aJaud HAa IPHUMEHEHUE CBSI3U MEXAY [POMEKYTKaMHU
MOHOTOHHOCTH M TOYKaMH dKCTpeMyMa (DyHKIUU, C OAHON CTOPOHBI, U MPOMEKYTKaMU
3HAKOMOCTOSHCTBA U HYJISIMU IPOU3BOIHON ATOM (PYHKIIMH - C JPYTOM.



NoJb3yach TrpaduKaMu, CpaBHUBaTh CKOPOCTH BoO3pacTaHusi (pocTa, TIOBBIIIECHHS,
YBEJIMYEHUS U T.I.) WIM CKOPOCTH yObIBaHUS (IIaJ€HUs, CHUKEHUS, YMEHbIIECHUS U T.I1.)
BEJIMYMH B PeaJbHBIX MpoIleccax;

COOTHOCHTh TpadUKH pEaJbHBIX MPOIECCOB W 3aBHCUMOCTEH C WX OIHCAHHIMH,
BKJTIOYAIOIUMH  XapaKTEPUCTHKH CKOPOCTH HW3MeHEeHHs (ObICTpPBIA pOCT, IUIaBHOE
MMOHWXEHUE U T.I1.);

UCIMOJIb30BaTh TPaQUKH peasbHBIX MPOLECCOB IS PELICHUS HECIOXKHBIX MPHUKIATHBIX
3aj7a4, B TOM YHCIIE ONpeAeNsis o rpaduKy CKOPOCTh X0/1a TPOIIecca;

8bIUUCTAMb NPOU3BOOHYIO OOHOUNIEHA, MHO20UIEHA, K8AOPAMHO20 KOPHS, NPOU3E0OHYVIO
CyMMbL QYHKYUL;

8bIUUCTAMb  NPOU3BOOHbIE INEMEHMAPHbIX (QYHKYUL U UX KOMOUHAYUU, UCNONb3Y5
CNpasouHbvle Mamepuavl,

uccned0o6ams 6 NpOCMetux Cayu4asx @YHKyuu Ha MOHOMOHHOCMb, HAXOOUMb
Haubobuue U HAuMeHbuUue 3HaAYeHus @QYHKYUL, cmpoums epapuKku MHO2OYLEHO8 U
npocmetuux payuoHaiIbHuIX QYHKYUL ¢ UCNOIb308AHUEM ANnapama Mamemamuieckoeo
amanusa,

peulams NPUKIa0Hble 3a0a4u U3 OuoIo2UU, QUIUKU, XUMUU, IKOHOMUKU U OpYeux
npeomemos, CesA3aHHble C UCCLe008aAHUeM XAPAKMEPUCTIUK PealbHbIX NpPOYeccos,
HAaxoxcoeHuem Haubonbuux U HAUMEHbUUX 3HAYeHUll, CKOPOCU U YCKOPEHUS U M.N.;
UHMEPNPemupo8ams NOJIY4eHHble Pe3yibmamol.

CraTuCcTHKA M TeopHs BEPOSITHOCTEMH, JIOTHKA H KOMOMHATOPUKA

OrepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMH OIHCATEIBHBIMH XapaKTEPHUCTHKAMHU
YHCIOBOTO Habopa: cpenHee apudMeTHdeckoe, MeanaHa, HauOoJbIIee U HaMMEHbBIIEEe
3HAYCHUS;

OlepUpPOBaTh Ha 0a30BOM YpPOBHE MOHSATHUSMH: YacTOTa W BEPOSTHOCTH COOBITHSA,
CITy4aiHbIi BBIOOD, OTBITHI C PABHOBO3MOKHBIMHU DJIEMEHTAPHBIMH COOBITHSIMH,
BBIUUCIIATh BEPOSITHOCTH COOBITHI HAa OCHOBE TOJICYETA YHCIIa UCXOJIOB;

OILIEHMBATh U CPABHUBATDH B MPOCTHIX CIIydYasiX BEPOATHOCTH COOBITHI B peaibHOM JKU3HHU;
YHUTaTh, COMOCTABJISITh, CPABHUBATh, HHTEPIIPETUPOBATh B MPOCTBIX CIyYasx pealibHbIe
JaHHBIE, TIPE/ICTABJICHHBIC B BU/IE TAOJIHUII, THarpaMm, rpadukos;

umMemsb npeocmasieHue O OUCKPEMHbIX U HENpepbi6HbIX CAVUAUHbIX GeIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU CLYYAUHbIX BEUYUH,

uMemsb npeocmasienue o0 MAMeMamuyeckom ONCUOAHUU U OUCHePCUU  CTIYHAUHbIX
BeNUYUH,

UMemsb NpeocmasieHue O HOPMAIbHOM pAcnpeoeieHuu U Nnpumepax HOPMAIbHO
PACNpeOeneHHbIX CAVUAUHBIX 8EeTUYUH,

NOHUMAMb CYyMb  3AKOHA OONbWUX YUCel U BblOOPOUHO20 Memood U3MepeHUs
geposimuocmet,

umems npeocmasienue 00 YCIOBHOU BEPOAMHOCMU U O NOJHOU BEPOAMHOCU,
NPUMEHSAMb UX 8 peuleHUul 3a0a4;

UMemb NpeoCcmasieHue 0 8aANCHbIX YACMHBIX 8UOAX PAChpeOeNeHUll U NPUMEHAMb UX 8
peuweHuu 3a0a4;

umMems npedcmasienue 0 KOpperayul CIyyatHblx 6eIUdUH, 0 TUHEHOU pecpeccuu;
BbIYUCTAMb UTU OYEHUBAMb BEPOSMHOCIU COOLIMULL 8 PeAIbHOU HCUSHU,

8b10UPaAMb NOOX00AUUE MEeMOObL NPEOCMABNIeHUs U 00padOMKU OAHHbBIX,

yMemb peulams HeCI0NCHble 3a0aui HA NPUMEHeHUe 3aKOHA OO0NbUUX Yucel 8
COYUONIO2UU, CMPAXOBAHUU, 30PABOOXPAHEHUU, 0becneyeHUuU 6e30NACHOCMU HACeNeHUs 8
Upe38bIYAIHBIX CUMYAYUSIX.

TexcToBBIC 3a1aUH

peniath HECJIO0XKHBIE TEKCTOBBIC 3aadyd Pa3HBIX THIOB (8 mom uucie 3a0aqu
NOBbILUEHHOU MPYOHOCMUL);



aHAJTM3UPOBATh YCIOBHE 3aJaud, NPU HEOOXOJMMOCTH CTPOMTH Ui €€ peIICHUS
MaTEeMaTHYECKYIO MOJICTb;

MOHUMATh U UCTIOJIB30BATh JIJIS PEIICHUS 3a/1a4 HH(OPMAIIHIO, TPECTABICHHYIO B BUJIC
TEKCTOBOW M CHMBOJIBHOH 3aITHCH, CXEM, TaOJIUII, JUArpaMM, Tpad)ikoB, PHCYHKOB;
JICWCTBOBATH TI0 AJITOPUTMY, COJIEPKAIIEMYCS B YCIIOBUH 3a]1a4H;

HCIIOJTb30BATh JIOTHUECKUE PACCYKICHUS TIPH PEIICHUH 3aa4H;

paboTaTh ¢ W30BITOYHBIMH YCIOBHSMH, BbIOMpas W3 Bceil uH(pOpMaIMU, TaHHBIC,
HE0OXOIUMBIC JIS PEIICHUS 3a1a4u;

OCYIIECTBIISATh HECJIOKHBIM TepeOdOp BO3MOXHBIX PCIICHUN, BBIOMpas W3 HHUX
ONTUMAJILHOE TI0 KPUTEPUAM, CHOPMYITUPOBAHHBIM B YCIOBHH;

AHAJTM3UPOBATh M HMHTEPIPETUPOBATh TOJYUYCHHBIC PEIICHUS B KOHTEKCTE YCIIOBHUS
3aJa4M, BEIOMPATh PELICHHUS, HE MPOTHBOPEYAINE KOHTEKCTY;

pelaTh 3aJja4ui Ha pacyeT CTOUMOCTH TOKYIIOK, YCIIYT, TIOE3/I0K U T.I1.;

peliaTh HECIOXHBIC 3aJa4d, CBS3aHHBIC C JIOJCBBIM yJacTHEM BO BIJIAJICHUH (UPMOIA,
NPENPUATHEM, HEIBUKUMOCTBIO;

pelaTh 3aa4d Ha MPOCTHIE MPOIEHTHI (CHCTEMBI CKUIOK, KOMUCCHN) U Ha BBIYMCIICHUE
CJIOKHBIX MPOIIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPSUTOB M UIIOTEK;

peliaTh MpakTHYeCKUe 3aJ[aud, TPEOYIOIIHEe UCIOIB30BaHUS OTPHUIIATSIIBHBIX YHCEN: Ha
OIIpe/IeJICHUE TEMIIEPATyPhl, Ha ONPE/ICIICHUE TIOJI0KECHUS HAa BPEMEHHOW OCH (710 HaIlekH
3pbl U MOCJIE), HA JIBM)KEHUE JIEHEXHBIX CPeICTB (MPUXOJ/pacxof), Ha OIpeaeeHHe
TITyOUHBI/BBICOTHI U T.IL.;

WCIIOJIb30BaTh TIOHATHE MaciuTada JUIsi HaXOXIACHHUS PAcCTOSHUN W JUIMH Ha Kaprax,
IUIaHAaX MECTHOCTH, IJIaHAX MMOMEIICHHH, BBIKPOWKAX, P paboTe Ha KOMIIBIOTEPE U T.II.
peliaTh HeCJIOXKHBbIC MPAKTUYCCKUE 33]]a4d, BOSHHKAIOIINE B CUTYAITUAX MOBCEIHEBHOM
KU3HU;

8bLIOUPAMb  ONMUMATbHLIL  MemoO peuleHus 3a0aqi, PACCMAmMpUeds pasiudHble
Memoovl;

CMpouUms MoOenb peuleHuss 3a0a4u, NPo8oOUMsb OOKA3AMENbHbLE PACCYHCOCHUSL,

pewams 3a0ayu, mpebyrowue nepedoopa 6apuaAHmMos, NpPOGepPKU YCIO8Ul, 6blOOpa
ONMUMATILHO2O Pe3YIbmama

nepesooums npu peueHul 3a0a4u UHGOpMayu Uz 0OHOU Gopmsl 8 Opyyio, UCHOIb3Y5
npu HeobX00UMOCMU cXxembl, madbauysl, epaguxu, Ouazpammol;

peulams npakmudeckue 3a0a4u U 3a0a4u u3 opyeux npeomemaos.

I'eomerpus
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OlepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSAMHU: TOYKA, TMpsMasi, IUIOCKOCTh B
IIPOCTPAHCTBE, MAPAILIEIbHOCTh U NEPIICHINKYIAPHOCTD MPSAMBIX U INIOCKOCTEM;
pacrmo3HaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MIpH3Ma, MHUpaMUIa, TPSIMOYTOIbHBIH
napajuiesenumnes, Kyo);

n300paxarh u3ydaeMmble (DUTYpBl OT PYKH M C NPUMEHEHHEM MPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB;

nenath (BRIHOCHBIC) TUIOCKHE YEePTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BHUJ
CBEpXY, COOKY, CHU3Y, CIPOUMb CeYeHUss MHO202PAHHUKOG,

U3BIIEKaTh  HMH(OPMAIMIO O  TPOCTPAHCTBEHHBIX  TEOMETPUYECKUX  (QUTypax,
MIPEJICTABJICHHYIO HA YePTEeKaX M PUCYHKAX;

npuMeHaTh Teopemy Iludaropa mpu BBIYHCIEHUH JJIEMEHTOB CTEPEOMETPUUECKUX
uryp;

pacrno3HaBaTh OCHOBHBIE BUBI Tell BpallleHus (KOHYC, IIIUHAP, cdepa u map);
HaXOAUTh OOBEMBI M IUIOIIAAM MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U Tel
BpaleHus (eeomempuyeckux mei) ¢ IpuMeHeHreM (Gopmy,

COOTHOCUTh AaOCTpaKTHbIE TI'E€OMETPUYECKHE TOHATHA U (aKThl C peaJTbHBIMU
KU3HEHHBIMU 00BEKTaMU U CUTYAIUSIMU;



UCIIONIb30BaTh CBOWCTBA TMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (HUTyp NS pelIeHUs
TUTIOBBIX 33724 MPAKTUUECKOTO COJEPIKAHMS U 3a0ay U3 Opyeux odracmeri 3HAHUlL,
COOTHOCHUTH TUIOIIAIU TTOBEPXHOCTEH Te OJMHAKOBOU (DOPMBI pa3IUYHOTO pa3Mepa;
COOTHOCHTBH OOBEMBI COCYIOB OJJMHAKOBOW (HOPMBI Pa3IMIHOTO pa3Mepa;

OlICHHMBaTh (OpMYy TMPaBUIHHOTO MHOTOTPAaHHHKA IIOCIIE CIWJIOB, CPE30B U T.I.
(ompeeNsATh KOJUYECTBO BEPIIUH, peOep U TpaHeH IMOTyIeHHBIX MHOTOTPAaHHHUKOB);
npUMeHAmb 0I5l peueHuss 3a0ay 2eomempuieckue akmol, eciu ycio8us NpUMeHeHUs
3a0aHbl 8 A6HOU (hopme;

pewams  3a0a4u  HA HAXOMHCOEeHUe 2eOMempudeckux Geiuyurn no oobpasyam uiu
aneopummam;

U361eKamov, UHMEPNPEeMuposams U npeoopas306vleams UHGOPMAYU0 0 2e0MempPU4ecKux
Queypax, npedcmasienHyro Ha Yepmexcax,

npUMeHAmb  2eomempuyeckue axkmuvl 0N pewleHus 3a0ay, 8 MOM  Hucie
Npeononazarnuux HeCKOIbKO Wa2o8 peuleHus;

ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U HIOCKOCMEl 8 NPOCMPAHCIEe;
Gopmynuposams ceolicmea u NPU3HaKu gueyp;

00KA3b18AMb 20MEMPUIECKUE YIMBEPHCOCHUSL,

61a0ems CMAaHOApmMHOU Klaccuguxkayue npoCMpaHCmMEeHHbvlX @ueyp (nupamuovl,
npu3mbl, napaiienenuneobl);

BbIUUCTAMb PACCIMOSHUSL U YeTlbl 8 NPOCMPAHCMEE,

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

OTIepUpOBaATh Ha OA30BOM YPOBHE MOHATHEM JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE;
HAXOJUTh KOOPJIMHATHI BEPIIMH KyOa U MPSIMOYTOJILHOTO Tapaslieenuea;
onepuposams NOHAMUAMU 0EKaAPMO8bl KOOPOUHAMbL 8 NPOCMPAHCIEE, BEKMOP, MOOYIb
8eKMOpa, PABEHCMBO BEKMOPOS, KOOPOUHAMbI BEKMOPA, Y201 MeXHCOy BeKmopami,
CKansipHoe npouzeedeHue 6eKmopos, KoJLIUHeapHvle 6eKMopbl,

HaxoO0umev paccmosiHue medxcoy 08yMs MOYKAMU, CYMMY 6eKMOpPO8 U Npou3gedeHue
8EKMOpa HA YUCTIO, Y20l MeHCOY 8eKMOPAMU, CKANAPHOE NPoussedetue, packiaovléams
8EKMOP NO 08YM HEKOJIUHEAPHbIM 8eKMOPAM,

3a0aeams NIOCKOCMb YPAGHEHUEM 8 0eKaAPMO8oU cucmeme KOOpOuHam;

pewams npocmeliuiue 3a0a4u 8edenuem 6eKmopHo2o baszuca.

HcTopust MaTeMaTHKHU

ONKCBIBATH OTHAEIBHBIC BBIAAIOLIUECS pPE3YNIbTaThl, IIOJYYEHHBIE B XOAEC pPA3BUTHUSA
MaTE€MaTHKHU KaK HayKH;

3HATh IIPUMEPHI MATEMATHUYECKUX OTKPBITUM U UX aBTOPOB B CBSI3U C OTEYECTBEHHOM U
BCEMHUPHON UCTOPHEN;

IIOHUMATh POJIb MaTEMAaTUKU B pa3Butuu Poccuy;

npeocmaensims 6K1A0 6blOAIOUWUXCS MAMEMAMUKO8 8 PA3GUmMue MamemMamukyu U UHbIX
HayuHblx odaacmeil.

MeToabl MATEMATUKH
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MPUMEHSTh U3BECTHBIE METO/IbI IIPU PELICHUN CTaHAAPTHBIX MAaTEeMAaTHUECKUX 3aj1au;
3aMeyaTh M XapaKTepu30BaTh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B OKpYXKarolleu
NENCTBUTEIBHOCTH;

MPUBOJIUTH MPUMEPbl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJAE, B TOM 4YHUCIE
XapaKTEepU3YyIOIIUX KpPacoTy M COBEPLIEHCTBO OKPYXKAIOLIETO MHUPA M INPOU3BEIACHHN
UCKYCCTBa;

UCNOIb306aMb OCHOBHbIE MemoObl 00KA3amenbCcmed, Npo8ooUms 00KA3AMeNbCMEOo U
BbINONIHAMb ONPOGEPIHCEHUE;

NpUMeHAmb npocmetiuiue npoepammublie cpeocmea U 31eKMpOHHO-KOMMYHUKAYUOHHbLE
cucmembl npu peulenuy Mamemamudeckux 3a0ad.



Conep:xxanue yueoHOro npeamera «MaremaTuka

AJiredpa ¥ Ha4YaJIa MATEMATHYECKOI0 AaHAJIM3a
10 kiacc

JelictBuTesbHble 4umMcaa. llensle m panuoHanpHble 4ucaa. J(eWCTBUTENBHBIE YHCIA.
beckoneuHno yObIBatomias reomeTpudeckas nporpeccusi. Apudmerndeckuii KOpeHb HaTypalbHON
creneHd. CTeneHpb ¢ palMOHAIBHBIM M IEHCTBUTENIBHBIM M0OKa3areneM. Pemenue 3aauq.

Crenennas ¢pynkuusa. CrenenHas QyHkmus, e€ cBoiicTBa u rpadguk. Bzaumao oOpaTHbIe
¢byHkuuu. PaBHOCHIBHBIE YpaBHEHUS M HEpaBeHCTBa. VppalMoHalbHbIE YpaBHEHUS.
HppanmoHanbHbIe HEPABEHCTBA.

Iloka3zatenbHas d¢yukuus. IlokazatensHas ¢yHkus, e€ cBoiictBa u  Tpaduk.
IlokazarenbHble ypaBHeHHMs. IlokasarenbHble HepaBeHCTBA. CHCTEMbl I0Ka3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.

Jlorapudmuueckas ¢ynkuus. Jlorapudmel. CpoiictBa morapudmoB. JlecsaTuuHbIe WU
HaTypajbHble Jorapupmel. Jlorapudpmuueckas ¢yHkuus, e€ cBoiictBa U Trpaduk.
Jlorapudmuueckue ypaBHeHus. JlorapupmMudeckre HepaBeHCTBA.

Tpuronomerpuueckue gopmy.nl. Paguannas mepa yria. IIoBopoT Touku BOKpyr Hadasia
koopauHat. OmnpeneneHue cuHyca, KOCMHyca M TaHIeHca yrja. 3Hakd CUHYcCa, KOCHHYyca M
TaHreHca. 3aBUCHUMOCTb MEXJIYy CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTO M TOrO XK€ YIJIa.
Tpuronomerpuueckue ToxjaecTBa. CUHYC, KOCUHYC U TaHT€HC YIJI0B U . POPMYJIbl CIOKEHHUS.
CuHyc, KOCHHYC M TaHreHC ABOMHOro yriia. CHMHyC, KOCHHYC M TaHI€HC IOJOBHHHOIO yIJa.
®opmyasl npuseaeHus. Cymma U pasHOCTh cuHYcoB. CyMMa U pa3HOCTh KOCUHYCOB.

Tpuronomerpuyeckue ypaBHeHUsl. YpaBHCHUE . YpaBHEHHE . YpaBHeHue . Pemienue
TPUTOHOMETPUYECKUX YypaBHEHMU. lIpuMepbl peleHHus NpOoCTEHIINX TPUTOHOMETPUYECKHUX
HEPABEHCTB.

Hrorosoe moBropenue.

AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN3a
11 kiaacc

Tpuronomerpuuyeckue ¢QyHkouu. OOJIacTh ompeneracHUss W MHOXECTBO 3HAYCHHM
TPUTOHOMETPUYECKHX (PYHKIUI. YETHOCTD, HEUETHOCTD, MEPHOAMYHOCTH TPUTOHOMETPHUYECKIX
¢bynkumii. CBolictBa ¢yHkuun u e€ rpaduk. CpoiictBa pynkmuu wu e€ rpaduk. CoiicTBa
¢bynkuuu u e€ rpaduk. OOpaTHbIe TPUTOHOMETpUYECKHE (HYHKIINH.

IIpousBoaHasi u eé reomerpudeckuii cmbicia. I[IpousBoanas. [IpousBogHas creneHHON
¢bynkuuu. [IpaBuna muddepenunpoBanus. I[Ipon3BogHbBIE HEKOTOPHIX IEMEHTAPHBIX (QYHKINH.
['eomeTpuyeckuii CMbICIT TPOU3BOHOM.

IIpumeHenne Npou3BOAHON K ucciaeqoBaHuio (yHkuuid. Bospacranme u yObiBaHue
byakun. OkctpemyMmbl (QyHkuuu. I[IpuMmeHeHune NPOU3BOJHOM K TMOCTPOEHUIO TIpadukoB
¢ynkuuii. Haubosnpiee 1 HanMeHblnee 3HaueHUs (yHKUMU. BeIMykiIocTh rpaduka QyHKIUH,
TOYKH Tieperuoa.

Huterpan. IlepBooOpasnas. IlpaBunma HaxoxkaeHuss mnepBooOpasHbix. [lmomanpb
KPUBOJMHENHON Tpaneuud M UHTerpaj. Beluncienue uHTErpasioB. BeruuciieHue miomanei
¢uryp ¢ momompio HHTErpayioB. llpuMeHeHHME NpPOM3BONHONW M  HMHTErpala K pPELICHUIO
MPaKTUYECKHX 3a]1a4.

KomoOunaTopuka. IIpasuio npoussenenus. [lepectanoBku. Pazmemenus. Couetanusi U ux
cBoiicTtBa. bunom HeroToHa.

DJieMeHTHI Teopuu BeposiTHOcTeil. CoObrTrst. KomOuHarmu coobiTuii. [IpoTHBOMONIOKHBIE
coObiTusa. BepositHocTs  coObiTusi. CrokeHue BeposiTHocTed. HesaBucumble  cOOBITHSL.
YMHO)eHue BeposiTHocTel. CTaTucTUYeCKash BEPOSTHOCTb.

Crarucruka. CiryJaitHeie BenmuuHbl. LleHTpanbHbie TeHaeHIMH. Mephl pa3opoca.

3aki04uTeIbHOE NMOBTOPEHHE Kypca ajre0pbl U Ha4aJl MaTeMaTH4eCKOro aHaJIu3a
IPH MOAr0TOBKE K UTOTOBOM aTTECTAllUM 10 MaTeMaTHKe.
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I'eomerpus
10 xknacc

BBenenune B mpeamer. [Ipeamer crepeomerpuu. AkcuoMmbl ctepeomeTpuu. Hekotopsie
CIIEICTBUS U3 AKCHUOM.

[MapajuiebHOCTh NPAMBIX M IUIOCKOCTel. [lapamienbHOCT NTPSAMBIX, NOPSIMON U
IUIOCKOCTH (IIapajulesIbHbIE MpsIMblE B IPOCTPAHCTBE, NPU3HAK IapaJlIeIbHOCTH HPSMBIX B
npoctpanctse). [lapamnensHocTs IpsMON M MIIOCKOCTU. B3anMHOE pacrosiokeHue MpsiMbIX B
npoctpancTBe. CKpeluBaronyecs npsiMple. YTIJbl ¢ COHAINIPaBIEHHBIMU CTOpOHaMu. B3anMHoe
PacCIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKIY NpAMbIMU. [lapanienbHple MI0CKOCTH.

CaoiicTBa napaienbHbix Mmiockocteil. Terpasap. Ilapannenenunen. [loctpoenue ceuennii
TeTpaj/pa U napajuiesenunena.

IlepneHAUKYJIAPHOCTL NPSAMBIX M IUIOCKOCTell. IlepneHauKkynspHble IpsiMble B
npoctpaHcTBe. lapamnenbHble npsMble, NEPHEHIUKYISpHbIE K IUIOCKOCTH. [lpu3Hak
NEPIEHAUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH. Teopema O MpsMOM, NEPIEHIUKYISIPHON
IJIOCKOCTH. PaccrosiHue OT TOYKM A0 IUIOCKOCTH. Teopema O TpEX NEPHEHAUKYJsApax. YToi
MEXIy HIpsIMOM M INIOCKOCTBIO. JIByrpaHHsld yroi. lIpu3sHak nepHneHAMKYJISPHOCTH IBYX
mrockoctel. [IpsmoyronpHbii napamienenumnen. TpeéXrpanHbiidl yroi. MHOTOrpaHHBIN yrodi.

Mmuororpannuku. [Iordarue mHororpannuka. I'eomerpuueckoe teno. Ilpusma. Ilupamuna.
[IpaBunbHasg nupamuaa. Yceu€HHas nupamuna. [loctpoenue ceuenuii nupamug. CuMMETpUs B
npoctpancTBe. IloHATHE NPAaBMWIBHOTO MHOIOIPAHHUKA. DJIEMEHTHl CUMMETPUHU IPaBUIIBHBIX
MHOT'OTPAHHUKOB.

IloBTOpEHME.

I'eomerpus
11 kace

Hununap, konyc u wmap. [londarune wwimHapa. [lnomans MOBEPXHOCTH UWIWHIPA.
[Tonsatue xonyca. [1nomans noBepxHoCcTH KOHyca. Y ceu€éHHbIN kKoHyc. Cdepa u map. BzaumHoe
pacrionoskeHre cdepbl U miockoctd. KacarenmpHast miockocte K cdepe. Ilmomans cdeps.
B3aumuoe pacnonoxenue chepst u npsmoi. Cdepa, BHUCaHHAs B IMIUHIPUYECKYIO
noBepxHocTh. Cdepa, BIUCaHHAasE B KOHMYECKYIO IMOBEpPXHOCTb. CedeHMs LMIMHIPUUECKON
noBepxHocTU. CedeHNss KOHNYECKOU MOBEPXHOCTH.

O0bém Tea. [lonsatue o0bEMa. O0BEM NpsIMOYTOJIbHOTO Napasuienenunena. O6bEM npsmMoit
npusMbl. O0BEM 1mwiInHApa. Beluucnenne oO0BEMOB Tesn ¢ HOMOIIBI0 HMHTerpana. OO0bEM
HAKJIOHHOHN npu3Mbl. O0bEM HakIOHHOM mpu3Mbl. O0bEéM nupaMuabsl. O0BEM KoHyca. OOBEM
mapa. O6bEMBI IAPOBOTO CErMEHTa, IIAPOBOT0 CJI0S U IapoBoro cextopa. ITnomans cheps.

BexTopsl B mnpoctrpancTBe. [lonstue Bekropa. PaBeHcTBo BekTOpoB.  CilokeHue u
BBIUMTAHUE BEKTOpPOB. (CyMMa HECKOJIIBKMX BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Kommanapusle Bektopbl. llpaBuno mnapamienenunena. PasnoskeHue BekTopa IO  TpeEM
HEKOMIUTaHAPHBIM BEKTOPAM.

Metoa xoopauHat B npocrpancrse. /[Buikenns. [IpsmoyronbHas cuctema KOOpAMHAT B
npoctpanctBe. Koopannatel BekTopa. CBs3b MEXAy KOOpIMHATAMH BEKTOPOB U KOOpJIMHATAMU
touek. [Ipocteiimme 3agaun B KOOpJMHATaX. YpaBHEHHE cdepbl. YTOJI MEXAy BEKTOpaMH.
CkansipHoe NpOU3BEICHHE BEKTOPOB. BblumciieHue yrioB Mexay MPSMbIMU M IUIOCKOCTSIMH.
VYpaBHenue miuockoctu. LlentpanbHas cumMerpust. OceBasi CHMMETpHSL. 3€pKajlbHasi CHMMETPHSL.
[TapannensHuerit nepenoc. [IpeoOpa3zoBanue mogo0us.

13



3aki04uTeIbHOE NOBTOPEHHE Kypca TreOMeTPpHMM IIPM NOATOTOBKE K MTOrOBOM
aTTecTalliy 10 MaTeMaTHKe.
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «<MATEMATHUKA»

Ne | I'maBa/ Coaep:kanue KoJu-Bo yacos e o0yyenus OcHoBHBIC
./ | MaTepuajia HANpaBJICHUSA
. BOCIIMTATEIbHOU
AeATeJbHOCTH
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 kaacc |
I. | HOBTOPEHMUE. 8
Anrebpanyeckue BhIPAKECHHUS. IMpeamernsbie neau: [Tarpuotnueckoe
JIluneiinble ypaBHEHUS U CHCTEMATH3allMsl 3HAHUH | BocriuTaHue;

CUCTEMBI YpaBHEHUN. UUCIOBBIE
HEpPABEHCTBA U HEPABEHCTBA
MEpPBOM CTENEHU C OJIHUM
HEW3BEeCTHBIM. JIMHeHHas
¢bynkus. KBagpatHeie KOpHH.
KBagparusle ypaBHEHUS.
KBanpatuunas ¢pyHkus, eé
cBorcTBa. KBaaparHeie
HepaBeHcTBa. CBOMCTBA U

rpaduxu ynkumii. [Tporpeccun.

Ha OCHOBE
00001maroniero
MOBTOPEHMUS Kypca
anreopsl OCHOBHOM
IIKOJIBI;

MOBTOPEHHE  TPABWI H
bopmyn TUIS
npeoOpa3oBaHMIA
anredpanvecKux
BBIPAKCHU;
YCTAQHOBJICHHE  CBs3€il
MEXTY KOJINYECTBOM

pELIEHNN CUCTEMBI ABYX
JIMHEHHBIX YPaBHCHUU U
TOYEK NIEPECEUCHUS
IOpSIMBIX,  3a/aIOLUXCS
YPaBHEHUSIMH  CHCTEMBI
(reometpuueckas

UHTEpIpeTanus);

IMIOBTOPEHUE CBOWCTB
YKCJIOBBIX HEPABEHCTB U

(¢bu3uMvecKkoe  BOCIHTAHHUE,
(dbopmupoBaHue
SMOIIMOHAIBHOTO
OJ1aronoTyuns;

TPYAOBOE BOCIIUTAaHUE
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Croco0oB pelieHui
HEpaBEHCTB C  OJHOM

IIEPEMEHHOM;

00o01eHue CBOWCTB
byHKIUA B
3aBUCHMOCTH oT

3HAYCHUN NapaMeTpoB H
, IOCTpOEHHE TpaKOB;

0000111eHNEe CBOICTB
byHKIIIN B
3aBUCUMOCTH oT
3HAYEHUH apaMeTpoB U
3HaKa , IIOCTPOEHHE
rpaduKoB;

MMOBTOPEHHE METO/I0B
peleHuss  KBaJpaTHBIX
ypaBHEHUH u
HEPaBEHCTB;
aKTyajv3alus 3HaAaHUU O
IIPOrPECCUsIX
(apudmeTtnueckas,
reoMeTpPHUECKas).
MeTanpeameTHble
eJIm:

YCBOEHHUE
YHUBEPCAIbHBIX
METOJIOB 00O0OLIeHUSI |
CUCTEMaTHU3ALINHI
3HAHHI;

OBJIAJICHHE YCTHBIM U
MMMCbMEHHBIM
MaTeMaTUYeCKUM
SI3BIKOM,  TIPUMEHUMBIM
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pu N3y4EHUU
IIPEAMETOB €CTECTBEHHO-

MaTeMaTHYECKOro

LMKJIa, pa3BuUTHE
HCCIIEN0BATEIBCKUX
YMEHUU;

pa3BUTHE YMEHUN
00OCHOBBIBATh CBOU
BBIBOJII M IPOBOJUTH
JIOKa3aTeIbHbIE
pacCyXJICHHUs.

JINYHOCTHBIE LEJIn:
pa3BI/ITI/Ie TBOp‘I@CKI/IX

CIIOCOOHOCTEH,
WHTYHIIHH, HaBBLIKOB
CaMOCTOSITEIbHOM
JIESITCIIbHOCTH,

yYMEHHUE 00BEKTHBHO
OIICHUBATH YPOBEHB
CBOHUX 3HAHUU no
peaMETy 7t

BBICTPAMBaTh IUIAHBI IIO
UX KOPPEKTHPOBKH.

1T

JEUCTBUTEJbHBIE
YUCJIA

13

HGHBIC U palMOHAJIbHBIC YHCJIA.

Ilpeomemmnuie yenu:

OCTETHYECKOE BOCIIMTAHHUC,

JlericTBUTEIbHBIE qyucha. — pa3BHUTHE MOHATHS | SKOJOTUYECKOE BOCITUTAHHE
beckoneuno yOBIBaroIas JNEUCTBUTEIBHOIO YHUCIa
reOMETpUYECKast IIPOTPECCUSL. KaK pe3ynbTaTa
ApudmeTnueckuit KOpPEHb BBICTPAWBaHUsA HAay4YHOU
HartypajabHOU crtenieHu. CreneHb TEOPUU JIEUCTBUTEIBHBIX
c PALMOHAIBHBIM U Yucel HAa  OCHOBAaHWUM
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JNEUCTBUTEIILHEIM ITOKA3aTEIIEM.

ITOHSTHS npeaena
YHCIOBOH
IIOCJICIOBATEILHOCTH;

— ¢opMupoBaHUEe TOHATHUS
CTEIICHU c
JIeCTBUTEIbHBIM
IoKa3aTeieM KakK
OCHOBBI JUIsI U3YYEHHUS
CTEIICHHOM,
IMOKa3aTeIbHOM,
norapuMUIeCcKou
INZEINIVIZH

— pasBuUTHUE YMEHUN
[IPUMEHSATH CBOICTBa
CTEIICHU c
JIeCTBUTEIbHBIM
IoKa3aTejieM npu
MOJEIUPOBAHUU H
W3yYECHHU
MaTeMaTHYECKUX

MoOJIeNeH, OIMUCHIBAFOIINX
MpOLIECCHl € TOMOIIBIO

CTEIICHU c
JIECTBUTEIIbHBIM
IMoKa3aTelieM;

— ¢opmMupoBaHue yMEHUU
MPUMEHSITh METOIBI
JI0OKa3aTEIbCTB H

aJITOPUTMBI pemeHuin
MPaKTUYECKUX 3ajad,
ONHUpasiCh Ha U3yYCHHbIE
TEOPEMBI U CIIEICTBUS.
Memanpeomemmnuwie yenu:
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a3BUTHE eHUI
yM

CaMOCTOSITENTEHO
OCYLLECTBJIATD,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATH
JeSITeNIbHOCTD B
mporecce  0000mIeHUS,
CUCTeMaTH3allun u
pacimmpeHust 3HAHUM,

MOJTYYEHHBIX B OCHOBHOI
IIKOJIE;

pa3BuTHE CcHOCOOHOCTEH
K CaMOCTOSTEIILHOMY
HIOUCKY METOJIOB
PCLICHUS] MPAKTHYSCKUX
U TPUKIAIHBIX 33jad, C
NPUMECHEHHEM
U3yYCHHBIX METOJIOB;
dbopMHUpOBaHUE YMEHUM
SICHO M TOYHO H3JIarath
CBOIO TOYKY 3pCHHS Kak
YCTHO, TaK ¥ MUCbMEHHO,
IPaMOTHO MOJIB3YSCh
SI3BIKOM MaTEMaTHKH.

Jluunocmmuoie ueiau:

¢dbopmupoBaHue
MHPOBO33PCHHUSI,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
HAyKH;

dbopMHpOBaHHE  OCHOB
CaMOBOCIIUTaHUS B
MPOLIECCE  BBIMOJHCHUSI

19




paboT pa3HOro YpOoBHS
CJIO’KHOCTH, TpeOyroIuX

OTBETCTBEHHOTO u
TBOPUYECKOT'O
OTHOILICHUS;
pa3BUTHE CIOCOOHOCTH U
TOTOBHOCTHU BECTHU

JTAAJIOT C JIpYyTUMHU
JOABMUA B IIpoIEcce
COBMECTHOU

JEeSITEJIbHOCTH.
Il | CTEIIEHHAS @ YHKIUA 12
I.
Crenennas byHKLHS, eé Ilpeomemmnuie yenu: I'paxxnaHckoe BOCIIMTAHUE;
cBoiictBa u Trpaduk. Bzaumuo — BBEJCHHE MOHSTHS | TPYJIOBOE BOCITUTAHMUE;
oOpaTHbIe byHKINH. CTETIEHHOM (GyHKLIMY; | IEHHOCTH HAy4YHOTO
PaBHOCUIIBHBIE ~ ypaBHEHUS W u3ydyeHue e€ CBOMCTB | MO3HaHUSA

HepaBeHCTBA. [ppauuoHalbHbIE
YPaBHEHUS.

aHAJTMTUYECKUMHU u
rpaduyecKuMu
METOJAMU;

U3y4YeHHE TTOHATHUS
oOpaTHOM byHKINY;
000011eHNE OHSITUSA

oOpaTHOM (yHKIMH C
WCTIOI30BaHUEM paHee
W3YYEHHBIX
3aBHCHUMOCTEH;
dbopMupoBaHHUE YMEHUs
AHAJMTUYECKON  3aluCcH
byHKIHH, oOpatHoI
TAHHOM, a TaK’Ke YMEHHUs
MIOCTPOEHUS rpaduka
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oOpaTHOH QyHKINH;
BBEJICHUE OIPEAECICHUM
PaBHOCUIIbHBIX
ypaBHEHU (HEPaBEHCTB,
CUCTEM) M YypaBHEHUH
(HEepaBEeHCTB, CUCTEM) —
CJIEJICTBHM;

BBEJICHUE MIOHATUS
o0nacTh  ompeneseHus
ypaBHEHHUs
(HepaBeHCTBA, CUCTEMBI);
pUMEHEHUE npu
peLIeHnA YpaBHEHUN
(HepaBeHCTB,  CHUCTEM)
CBOWCTB PaBHOCHJIbHBIX
npeoOpa3oBaHuii;
oOy4deHmne MeToAamM
peleHus
UppaOHAIBHBIX
YpaBHEHUN.

Memanpeomemmnuwie uenu:
o0ydeHue npruemMam
MHTEPIPETANNN SIBICHUIH
IIPOLIECCOB,
MIPOTEKAFOIINX o
CTEIICHHOU
3aBHCUMOCTH;
pa3BuTHE yMEHU
CaMOCTOSITENILHO
OIIPENEIIATh e
NesITeNIbHOCTU o
U3yUYCHHIO

AJIEMEHTApHbIX (YHKIMH
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U UX T[PUMEHEHHIO,
HCIIOJIb30BaTh BCE
BO3MOXKHBIC pecypchl
JUIST JIOCTHUKEHUS
IIOCTaBJICHHBIX IICIICH;
¢dbopmupoBaHue
CITOCOOHOCTH u
FOTOBHOCTH K
CaMOCTOATEITLHOMY
MIOUCKY METOJIOB
pemnieHusT MPaKTUIECKUX
3a7a4;
pa3BUTHE KPUTHIHOCTH
MBIIJIEHUS B IIpoLecce

OLICHKHU u
UHTEPIIpETaluU
uH(popManu,
[I0JIy4aeMOU u3

Pa3TUYHBIX UCTOYHUKOB;
pa3BUTHE  yMEHUU
B3aUMOJCHCTBUS B
rpoiiecce IOKCKa
perieHus: mpooIem.

Jluunocmmuote ueau:

dhopmupoBaHme
MHPOBO33pEHHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU;
pa3BUTHE CTPEMIICHUM K
CaMOCTOATEIIbHON
TBOPYECKOMN 51
OTBETCTBEHHOM
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JESTEILHOCTH;

— Ppa3BUTHE CTpEeMJICHHH K
caM000pa30BaHUIO,
CO3HATEILHOMY
OTHOILLICHUIO K
HENPEPHIBHOMY
00pa3oBaHUIO KaK
YCIIOBUIO YCIEIHON
MpoeCCHOHATIBHON |
00IIeCTBEHHOM
JESTEIbHOCTH.

)

IHOKA3ATEJIbHASA
OYHKIUA

10

IlokazarenbHas  (yHKIMA, €€
CBOMCTBA u rpaduk.
IlokasaTenbHble YPaBHEHUS.
[lokazaTenbHble  HEpPaBEHCTBA.
Cucremsl IIOKa3aTEJIbHBIX
YpaBHEHUH U HEPABEHCTB.

Ilpeomemmnuvie yenu:

— BBEJCHHE MOHSITHS
[IOKa3aTeNbHON
byHKIINN; H3y4yeHUe

CBOMCTB M IIOCTPOCHHE
rpaduka mokazaTeabHOU
NIV

— o0yueHue pELIeHNUIO
MOKa3aTeIbHBIX
ypaBHEHU! (HEPaBEHCTB,
CUCTEM)
AHATTUTHICCKIMHA "
rpaduyecKuMu
CIOCO0aMH.

Memanpeomemmoie yeau:

OCTETHYECKOE BOCIIMTAHUC,

9KOJOTHYECKOC BOCIIMTaAHHEC
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MOJIETTUPOBAHHE
SIBJIEHUA W TPOLIECCOB,
MPOTEKAOIINUX o
AKCHOHEHIUAIBHOM
3aBUCUMOCTH, c
nmoMompe0  GopMyn |
rpadukoB
MOKa3aTeIbHON
bynxumu;

HCCJIEIOBAHUE PEATbHBIX
MPOLECCOB U SBJICHUH,
HpOTeKaIOHlI/IX 110
3aKOHaM MOKa3aTeJIbHOM

3aBHCHMOCTH, C
TIOMOIIIBIO CBOWCTB
MOKa3aTeIbHOMN
GyHKIHH.

Jluunocmmuvwie yenu:

pa3BUTHE
AHAJTUTUYCCKUX
CIIOCOOHOCTEMN u
uHTYUIMu (B Xoze
HaOJII0ICHUS 3a
MOBEJICHUEM
SKCIOHEHIIMAIBHBIX
3aBHCHUMOCTEH);

Pa3BUTHC
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HCCIIEIOBATEIBCKUX
YMEHHH, HEOOXOIUMBIX
B OCBOGHHUU OyIynImx
TBOPUYECKUX MPOQECCHIi;

COBEPIIIEHCTBOBAHUE
KyJbTYpBI
BBIYUCITUTEIHBIX "
rpaduuecKux IecTBUI.

JJOTAPUOMUYECKASA 14

OYHKIUA

Jlorapugmsl. CaolicTBa Ilpeomemmnuvie yenu: [Tarpuotnueckoe
J'IOFapI/I(l)MOB. I[CC?[TI/I‘-IHBIC u — BBCJICHHC IIOHATHA BOCIIUTAHUE;

HaTypaJIbHbIE aorapudmel. norapudma yucna;

Jlorapudmuyeckast GyHKIus, e LIEHHOCTHU HAy4HOTO
CBOMCTBA u rpaduk. — H3y4eHUE CBOMCTB | IIO3HAHUS
JlorapumMuyeckue ypaBHCHHS. norapu¢MoB;

Jlorapudmuyeckre HepaBEeHCTBA.

NPUMEHEHHE  CBOMCTB
norapu(MoB u
OCHOBHOT'O
JIOrapu(pMHUECKOTO
TOKJECTBA IS
YIIPOLICHHUS
JOrapuPMHUECKIX
BBIPAKCHUI
BBIYUCIICHHSX;

BBCACHNUC MMOHATHH
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JCCATUYHOI'O u
HaTypaJbHOI'O
norapupma;

MpUMEHEeHHE  (OPMYIIBI
nepexoaa Jjorapudpma K
Ipyromy OCHOBaHUIO
TUTS BBIYHCIICHHS
norapuMoB  umcen C
JTOOBIMU  OCHOBAaHMSIMHU
(npu HCIIOJIb30BaHUH
BBIYMCIIUTEIbHON
TEXHHKH);

BBEJICHHE TIOHATHUS
JorapupMUIEcKon
GbyHKIHIH, U3y4eHUe
CBONCTB
norapuMUIeCcKou
(GYHKIMU B TIOCTPOCHHE
e€ rpaduka;

o0ydeHune PEILICHHIO
norapupMuIECKUX
YpaBHEHUM, HEPAaBEHCTB

u nux CUCTEM
AHAJIIMTHYCCKUMU )41
rpaguaecKumMu

METOJaMH, HAXOXKICHHIO
TOYHBIX n
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NpUOIKEHHBIX
3HAYCHUU KOpHEHN
ypaBHEHUH.

Memanpeomemmwie yenu:

pacumpeHue
BBIYUCIIUTEIBHOTO

arnmapara 3a CUET
MIPUMEHEHUS CBOMCTB

norapu(MoB (3ameHa
BBIYMCIICHUI
MIPOU3BEICHUS u

YaCTHOI'O CTENEHEW Ha
BBIYMCIIEHUS CyMM |
pa3HOCTEN TOKa3aTeen
CTETeHeN);

oOyueHue
MOJIETTUPOBAHUIO
pEaIbHBIX  TMPOIIECCOB,
MPOTEKAOIIUX o
3aKOHaM
HKCIIOHEHIIUATBHON
3aBHCHMOCTH, u
UCCIIEIOBAaHUIO
CO3[IJaHHBIX MOJENEN C
TTOMOIIIBIO ammapara
norapuMHpPOBaHWS;

OCO3HAHUC B3aMMOCBIA3HU
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MaTeMaTUKH CO BCEMH
peIMeTaMu

€CTECTBEHHOT'O u
T'YMaHUTApHOTO IIUKJIOB.

Jluunocmmuvwie yenu:

COBEPIIICHCTBOBAHHE
BBEIYMCIIUTEILHON
KYJBTYpBI;

paciiMpeHne CpeicTB Hu
METOIOB
npeoOpa3oBaHMA
CHMBOJIBHOTO SI3bIKa;

paciupenue
MIPEACTABICHUI 0
B3aUMHO 0o0OpaTHbIX
NENUCTBHUSX.

e
.

TPUT'OHOMETPUYECKHUE
D®OPMYJIbI

19

Pagnannas mepa yrna. IloBoport
TOYKHU BOKpYT Hayasia
KOOpJIUHAT. Omnpenenenue
CUHYyCa, KOCHMHYCa M TaHIeHCa
yria. 3HaKd CHHYyca, KOCUHYcCa U
TaHTeHCa. 3aBUCUMOCTb MEXKIY

Ilpeomemmnuwie yenu:

pa3BuUTHE
MIPEACTABICHUI 0
MaTeMaThKe Kak YacTH
MHPOBOM KYJIBTYpHI, O
croco0ax OINUCaHus Ha

CHHYCOM, KOCHUHYCOM u
TAaHTE€HCOM OJIHOTO W TOIO ke MaTCMaTH4CCKOM A3bIKC,
yria. TpPUTrOHOMETPUYECKUE B YaCTHOCTH B TEPMHHAX

Fpa)K,I[aHCKOC BOCIIMTAaHHC,

¢u3myeckoe  BOCIHTAHUE,
¢dopmupoBanue
HMOIMOHAIBHOTO
Onaromnoyuus
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ToxkaectBa. CHHYC, KOCHUHYC U
TaHFeHC yriaoB U . Dopmyiisl
cinoxenus. CHHyC, KOCHHYC U
TaHreHc JBoiHoro yrna. Cunyc,
KOCHHYC ¥ TaHTE€HC ITOJIOBHHHOTO
yrna.  DopMmysbl  IpPUBEACHUS.
Cymma © pa3HOCTb CHHYCOB.
CyMMa U pa3HOCTh KOCUHYCOB.

TPUTOHOMETPHUH,
SIBJICHU pEAIBLHOTO
MHpA;

¢dbopmupoBaHue
IIPEACTABICHUN 0
MOHSTHAX
TPUTOHOMETPHUHU KaK
MaTEMaTHYECKUX
MOJIENISIX, MO3BOJIAIOIINX
ONUCHIBaTh  IPOILIECCHI,
n3y4aemsle ¢buzuKoH,
SKOHOMHUKOH M JIPyTUMH
HayKaMH;

JaJbHEWIee  pa3BUTHE
MOHATHUSA
JNEUCTBUTECILHOIO 4YHCIIA
MOCPEACTBOM
MPECTABICHUS B
TPUTOHOMETPUYECKOMN

popme;

dbopMupoBaHUE yMEHUU
ONPENCIIATh H
HCCIIeIOBaTh  CBOMCTBA
CUHYCa, KOCHHYCa,
TaHTCHCA, KOTaHI'CHCa
JIEMCTBUTEIBHOTO YHCIIA,
WCIIOJIB3Ysl OJIHO3HAYHOE
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COOTBETCTBHUE MEXy
TOYKaMU YHUCIIOBOM
npsIMOM M TOYKAMH
OKpY>KHOCTH;

— o0yyeHHe NPHUMEHEHUIO
TPUTOHOMETPUUECKUX
TOXJIECTB npu
BBIUHCIICHUSIX,
npeoOpa3oBaHMIX
TPUTOHOMETPUUECKUX
BBIDAKCHHUM,  PEIICHUHN
MPOCTEUIINX
TPUTOHOMETPUUECKUX
YpaBHEHUH, c
UCIIOJIb30BaHUEM
J0Ka3aTeNbHbIX
pacCy X IeHUM.

Memanpeomemmoie yenu:

— pa3BUTHE YMEHUM
CaMOCTOATEIILHO
OnpeaensITh eI
NEeATEIBbHOCTH 1o
YCBOCHUIO u
IIPUMEHEHUIO 3HaAHUHN
TPUTOHOMETPUU KaK
MaTeMaTUYECKON
MOJIENIN peajbHOU
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JICHCTBUTEIBHOCTH;

(dbopMupOBaHHE HABBHIKOB
yueOHo-
HCCIICIOBATEIIHLCKOM
JIeSITeIIbHOCTH,
TOTOBHOCTH K HOI/ICKy
peHIGHI/Iﬂ HpaKTI/ILIeCKI/IX

3a1ad4;
pa3BUTHE yMEHUH
OpPUEHTUPOBATHCS B

Pa3IMYHBIX HCTOYHUKAX
uHpOpMaLnH,
KPUTUYECKH OIICHUBAThH
MOJYYECHHYIO
UHPOPMALHIO,
IIPUMEHATE €€ B CBOEH
NeSITEIbHOCTH.

Jluunocmmuote ueau:

dhopmupoBaHme
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKH u
00LIIECTBEHHON
MIPAKTHKH;

Pa3BUTHC T'OTOBHOCTH
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y4ammxcs K
CaMOCTOSITEJIbHOMN
TBOPYECKOMN
JIeSITEILHOCTH;

(dhopMUpOBaHNE HABBHIKOB

COTpYIHHMYECTBA B
rpoiiecce y4eOHOH,
yueOHo-
HCCIICIOBATCIBCKOM,
0011eCTBEHHON
NEeSTETFHOCTH.
V | TPUTOHOMETPUYECKUE 14
Il | YPABHEHU S
VYpaBHenue . YpaBHEHHUE Ilpeomemmnvie yenu: DCTETUYECKOE BOCITUTAHUE;
YpaBHeHue . Pemenue — BBEICHHE MTOHATHI
TPUTOHOMETPHUUYCCKUX arcsin a, arccos a, arctg | YKOJOTHHECKOE BOCIHTAHUE
ypaBHEHUH.

a;

BBIBOJI (OpMYJT KOpHEi
MPOCTENIIUX
TPUTOHOMETPUYECKUX
YpaBHEHUMU;

oOy4deHme peIIeHuI0
TPUTOHOMETPHYECKUX

YpaBHEHHH, CBOJISIIUXCS
K anreOpanvecKmm,
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PELIEHUI0  OJHOPOIHBIX
OTHOCUTEJIBHO CHUHYyCAa H
KOCHHYCa YpaBHECHMII;

— oOyueHue PEILICHHIO
TPUTOHOMETPUUECKUX
ypaBHEHUH METOJaMUu
3aMEHBI HEU3BECTHOI'O MU
Pa3IOoXKEHUS Ha
MHOKUTEJIH;

— 3HAKOMCTBO C METOIOM
OLIEHKH MHOKECTBA
3HAYEHUI JIeBON "

IIpaBoi yacTeu
TPUTOHOMETPUUECKOTO
YpaBHEHHUS.

Memanpeomemmwie yenu:
— pacmmpeHue CPEICTB

MOJICIIUPOBAHUS
peanbHBIX MPOIECCOB U
SIBIICHHI;

— ¢opmupoBaHue MPUEMOB
nepexoja oT
AHAJIMTUYECKOMN K
rpadgudeckol Moaenu M
o0paTHO;

— _pa3BUTHE
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AITOPUTMHUYCCKOI'O
JJOTHYECKOI'0
MBIIIJICHUA

— COBEpILICHCTBOBAHUE
INpUEMOB  TOYHBIX
pUOIMKEHHBIX
BBIYHCIICHHI;

— 3HaAKOMCTBO
MaTEMATHYCCKUM

TOJTKOBAHUEM IIOHATHA

NEpUOANIHOCTH,

HUMCIOIICTO BaXXHOC

MHUPOBO33PEHUYECKOE
3HAYEHHUE;

— 3HAKOMCTBO
buznuecKkuMu
SBJICHUSMU,
OIMCBHIBAEMBIMU
MIOMOIIIBIO
TPUTOHOMETPUUYECKUX
YpaBHEHUH.

JIuunocmmnvie yenu:
—  COBEpIICHCTBOBaHHE

HAaBBIKOB CAMOKOHTPOJIA,

— pa3BUTHE
BBIYUCIIATEILHOU
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ANTOPUTMHYECKON
KYJbTYpBI;

pa3BUTHE  TBOPYECKOM

WHULIUATUBBI,
HCCJIEN0BATEIBCKUX
YMEHUH,
CaMOKPUTHUYHOCTH.
V | IOBTOPEHHUE 12
I
L
Pemenue 3aIaHU I Ha Ilpeomemmnvie yenu: [Tatprotnueckoe
npeobpa3oBaHue CTCIICHHBIX, — YMETh pEIIaTh 3adHUA | BOCIIUTAHUE;
MOKAa3aTeJIbHEIX, tina 1, 2, 3,5,6,7, 9,
norapuMUUECKUX u 12 u 17 w3 JIEMO EI'D ¢u3nveckoe BOCIIUTAaHUE,
TPHTOHOMETPHIECKHX (6230BBIi YPOBEHB); (dhopMupoBanue
BBIPAKECHU. Pewenue 3MOLOHATBHOTO
MIPOCTEUIINX JIMHEWHBIX, Memanpeomemnvie yenu: GrAronoTyUms:;
KBaJpaTHBIX, HWPPALMOHAIBHBIX, ~  yMEHHE CaMOCTOSITENBHO
MTOKa3aTeJIbHBIX "

norapuMUUECKUX  ypaBHEHUIA.
Pemenue 3aga4d Ha 9acTH U JOJH,
pelieHue 3aa4 Ha MPOLEHTHI.

OTIPEIETISATH eI CBOETO
oOy4eHHs, CTaBUTh W
dbopMymupoBaTh TUTST
ceOs1 HOBBIE 3aJaud B
y4€0e ¥ T03HABATEIbHOM
NeSITeNIbHOCTH,

pa3BUBaTh MOTHBBI U
WHTEPECHI CBOE
M03HABATEJIbHOMN

TPYAOBOE BOCIIUTAHUE.
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JeSITCILHOCTH;

YMEHHE CaMOCTOSTEIIBHO
IUIAHUPOBATh yTH
JIOCTH)KEHUSI IeNeid, B
TOM qucIIe
abTepHATHBHBIC,
OCO3HAHHO BbIOMpATH
HanOosnee >PQeKTUBHbIC
CHOCOOBI pelieHus
y4eOHBIX u
MO3HABATENBHBIX 337134,

pa3BUTHE YMEHHI
CaMOCTOSITEJILHO
OCYILIECTBIATE,
KOHTPOJIMPOBAThH "
KOPPEKTUPOBATh
JNEUCTBUS B  IMpolecce
00001IICHNS,
cucreMarul3alnmnu 158
pacimmpeHus 3HAHUM,

MOJTyYECHHBIX B OCHOBHOM
IIKOJIE;

dbopMupOBaHUE yMEHUU
CaMOCTOSITEIILHO
OCYIIIECTBIISATh,
KOHTPOJIMPOBATH u
KOPPEKTHPOBATh  CBOIO
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JIEITENBHOCTD npu
BBITIOJTHEHUHU 3aJIaHUH.

Jluunocmmuote ueau:

— (dopMHpOBaHHE  OCHOB
CaMOBOCITUTAHUS B
MPOIIECCEe  BBIMOTHEHUS
paboT pa3HOro ypOBHS
CIIOYKHOCTH;

— Ppa3BUTHE  TBOPYECKHUX
CIIOCOOHOCTE,
WHTYHIINY, HAaBBIKOB
CaMOCTOSITEIILHOM
EeITEILHOCTH.

UTOI'O

102

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIMU3A, 11 kiaace

Ne | I'maBa/ Conepxanne KoJu-Bo 1yacos esu o0yuenust
./ | MaTepuasia
I. | TPUTOHOMETPUYECKUE 14

OYHKIUN
O6mactpb onpeaeeHus u Ilpeomemmnvwie yenu: DCTETUYECKOE BOCITUTAHHUE;
MHOXECTBO 3HAYCHUHU — BBCIACHUC IIOHATUA
TPUTOHOMETPHUYCCKUX (DYHKIIHIA. TPHTrOHOMETPHUECKOIL HKOJIOTUYECKOE BOCIIUTAHHE
YETHOCTD, HEYETHOCTD, DyHKIMH;
EePUOANYHOCTD
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TPUTOHOMETPUYIECKUX (PYHKIUH.
CpoiictBa  (pyHKIIUM u eé
rpaduk. CBoiicTBa (QyHKIUH U
e¢ rpa¢uk. CpoiicTBa (yHKIMU
n eé rpapux. OOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIHH.

dbopMHUpOBaHUE YMEHUM
HaXOJINTh 00J1aCTh
oTpeeIeHUS "
MHOKECTBO 3HAUCHWI
TPUTOHOMETPHUIECKUX
byHKumii;

oOydeHue
UCCIICIOBAaHHIO
TPUTOHOMETPHUYECKUX
(byHKIMH HA YETHOCTH U
HEUYETHOCTH U
HaXOXICHUIO  TIEpHOZa
byHKINY;

HU3y4EeHUE CBOWCTB
byHKIW , , , , 00OyUYCHHE
MOCTPOCHHUIO  TpaUKOB
byHKIMMA u
IIPUMEHEHUIO  CBOWCTB
GyHKIMI TpU perieHuu

ypaBHEHUU u
HEPABEHCTB.
O3HaKOMJICHUE C
oOpaTHBIMH
TPUTOHOMETPUUYECKUMU
GyHKIUAMH, 170'¢
CBOMCTBaMH U
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rpaduxkamu.

Memanpeomemmnuie yenu:

3HAaKOMCTBO C
MaTEMATHYCCKHUM
TOJIKOBaHUEM IIOHATHA
NnepuoOaANIHOCTH,
UMEIOIICTO BaXXHOC
MHPOBO33PCHUCCKOC
3HA4YCHHC,

3HAaKOMCTBO C
bu3IecCKUMU
SIBIICHHUSIMU,
OITMCHIBAEMBIMHA c
TIOMOIIIBIO
TPUTOHOMETPHUYECKUX

byHKIHi;

3HAKOMCTBO c
CHUHYCOU0M KakK
rpadukomM
rapMOHUYECKHUX
KOJICOAHMI;

3HAaKOMCTBO C
bopmynamu,
MTO3BOJISIOIIAMHU
HaXOJIUTh
PUOIKEHHBIE
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3HAYCHUS u , C
IMOMOII[BI0 MHOTOUJIEHOB.

Jluunocmmuote uenu:

— pacumMpeHue
IIPEACTABICHUI 0
B3alMHO 00paTHBIX
JICUCTBUSIX;

— pa3BuUTHE
BBIUYHCIUTEIBHOM,
QJIITOPUTMHYECKON u

rpauuecKoi KyJIbTyphbl;

— pa3BUTHE  TBOPYECKOMU

WHUIMATHBBI,
HCCIIE0BATEIbCKUX
YMEHUH,
CaMOKPUTHUYHOCTH.
11 | IPOU3BOJHASA U EE 16
TFEOMETPUYECKHUU
CMBICJI
[IpounsBoaHasl. [IponsBoaHas IlIpeomemmnoie yenu: I'parknanckoe BoCIIUTaHUE;
creneHHoM (QyHkuuu. IlpaBuna — 3aBepllIEHUE
mddepeHIrpoBaHusL. dhopMupoBaHus TPYI0BO€ BOCIIUTAHHUE;
[IpousBonHbIe HEKOTOPBIX MpeCTABICHHS o
3JIEMEHTapHbIX (GyHKIMIHA. npesene AcToROM LEHHOCTHU HAy4YHOTO
I'eomerpuueckuit CMBICIT NO3HaHUA
TPOM3BOJTHOG. MIOCJIE0BATENBHOCTH;
— 3HAKOMCTBO C
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MOHSATHSIMH npezaena
(GyHKIMK B TOYKE U Ha
OECKOHEUHOCTH, "
acUMIIToTamMu  rpaduka
byHKIHH, co
CBOMCTBaMH  IIPEJEIIOB
bynxumii;

¢dbopmupoBaHue
rpadguaeckoro
Hpe/ICTaBICHUS 0
HEMPEPHIBHOCTH
dyHKmH;

oOy4eHHE  BBISBICHUIO
HETPEPbIBHBIX  (PYHKITHI
c ONopow Ha
OIpesIeTIeHue
HETPEPHIBHOCTH
¢byHkuuu (B TOUKe; Ha
UHTEpBaJe);

3HAaKOMCTBO C IOHSATHEM
MIPOM3BOHON  (PYHKITHH
B TOYKE U ee
(DUBHYECKUM CMBICIIOM;

dbopMupoBaHue
Ha4vaJbHBIX yMEHUHI
HaxXOAMUTh IIPOU3BOJHBIC
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AJIEMEHTApHBIX (YHKIHMA
Ha OCHOBE OIPEICIICHUS
IIPOU3BOHON;

BIaJICHUE  IPaBUIIAMH
QG hepeHIIUPOBAHUS
CYMMBI, IPOU3BEICHUS U
9aCcTHOTO TIBYX
(GyHKUIMH,  BBIHECEHHUS
MIOCTOSTHHOTO
MHOXHTEISI 32  3HaK
MPOU3BOIHOM;

3HAaKOMCTBO C
g hepeHIPOBAHIEM
CIIO)KHOW  (yHKIIMH U
MPaBUJIOM  HaXOXKJICHHS
MIPOM3BOJIHOW 0OpaTHOI
NIV

oOyueHue
HCIIOJIb30BAHHUIO
(bopMyIbI  TTPOU3BOIHOM
CTETIEHHOM GbyHKINN
TUTS JIF000r0
JNEUCTBUTEILHOIO YHCJIIA

p;

dbopMHupoBaHUE YMEHHUS
HAaXOJIUTh TPOU3BOJHbIE
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AIIEMEHTAPHBIX
dyHKImii;

— 3HAaKOMCTBO C
reOMETPUUYECKUM
CMBICJIOM IIPOU3BOJHOM,
0o0y4eHUEe COCTaBICHUIO
YpaBHEHUSI KacaTeIbHOU
K rpadpuky ¢GyHKIMH B
3aJaHHOU TOYKE.

Memanpeomemmnuie yenu:
—  HCIOJIb30BaHHE

(dbu3rIecKoro CMEICTIA
MPOU3BOAHOMN s
OTPE/CIICHUS CKOPOCTH
JIBYDKCHHS

MaTepualbHOW TOYKH B

JAHHBIN MOMEHT
BpPEMEHU;

— YCTaHOBJICHHE CBSI3U
MEXTY 3HAaYEHHEM

MIPOU3BOJHON  (YHKIIMH
B JAaHHOM TOYKE U
TaHTCHCOM yria
KacaTeJbHOM,

MPOBEAEHHON K TpaduKy
GyHKIIMM B JAaHHOM
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TOYKE;

— (opMupoBaHHE MOHATHUS
npenena
II0CJIEI0BATEIbHOCTH
IJIOMIAJEH IPABUIIBHBIX -
YTOJIbHUKOB, BIIMCAHHBIX
B OZIIH U TOT K€ KPYT.

Juunocmuoie uenu:
— BOCIIMTaHHUC

NaTPUOTU3MA, TOPIOCTH
3a cBow PommHy Ha
npuMepe  JKU3HH |
JeSTeTbHOCTH
OTEYECTBEHHBIX YUYEHBIX
- MaTEeMaTHKOB
(JTo6aueBckuii H.11.);

— pa3BuTHE aOCTPaKTHOTO

MBIIIEHUS,
¢dbopMupoBaHue
MPEJCTaBICHUI 0
OeCKOHEYHO OOJBIIMX U
OECKOHEYHO MaJIbIX
BEIMYUHAX;

- pa3BI/ITI/Ie TBOpquKHX
CIIOCOOHOCTECH,
WHTYHUIINH, HABBIKOB
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CaMOCTOSTEILHOM!

NESITEIbHOCTH.
II | IPUMEHEHUE 12
L. | MPOU3BOJHOM K
NCCJIEJOBAHUIO
®YHKIMUI
Bo3pacranue u yObIBaHME Ilpeomemmnvie yenu: DCTETUYECKOE BOCITUTAHHUE;
¢GbyHKIHN. OKCTpEMYMBbI — o0ydeHHe NPUMEHEHUIO
byHKIIHH. [Ipumenenue JIOCTATOYHBIX  YCJIOBHH JKOJIOTMYECKO€ BOCIIUTaHUE
NPOM3BOJHOH K MOCTPOCHHIO BO3paCcTAHUS -
rpadgukoB GyHKIHA. yGbIBAHMS s
HauGonpiee ©  HauMeHbIee
3HaueHus GyHKIUU. BeImykiocTh HAX O ICHIA
rpaduka  QYHKOHH,  TOYKH HPOMEKYTKOB
nieperuoda. MOHOTOHHOCTH
byHKINN;
— 3HAKOMCTBO C
MOHSITHSIMH TOYEK

SKCTpeMyMa  (YHKIUH,

CTaIlMOHAPHBIX U
KPUTHYECKHX TOYCK, C
HEOOXOIUMBIMH 51
IIOCTaTOYHBIMHU

YCIOBUAMHU 3KCTpEMyMa
byHKINN;

oOyueHue MIOUCKY
(BBIUHCIICHUIO) TOYEK

sKCTpeMyMa (QyHKIHH;
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oOy4eHHE HaXO0XKJICHUIO
HanOOJILIIETO u
HanMEHBIIIETO 3HAUCHUI
(GYHKIMU € TOMOIIBIO
MPOU3BOAHOM;

3HaKOMCTBO C IOHSTHEM
BTOPOU MIPOU3BOJHOU
byHKIIUN u eé
(hUBUYECKUM CMBICIIOM;

IIPUMEHEHUE  ammapara
BTOPOH IIPOU3BOJHOU
TUIS HaXO0XJIECHUs
MHTEPBAJIOB BBIYKIOCTH
U TOYEK neperuda

dyHKmH;

¢dbopMHpOBaHUE yMEHHUs
CTPOMTH rpaduku
(bYyHKUIMH-MHOTOUJICHOB
C IIOMOILIBIO  IEPBOU
IIPOU3BOAHON U BTOPOU
IIPOU3BOHOM.

Memanpeomemnmnule yenu:

¢dbopmupoBaHue

MIpeICTaBICHUN 00
HKCTPEMAIIBHBIX 3aJauax
(3amavax Ha
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ONTHMH3AIIMI0) B HAyKe,
SKOHOMHUKE,
MIPOU3BOJICTBE;

oOyueHue MeTOoJIaM
pemieHus  3amad = Ha
HAXO0XICHHE
MHOTOYTOJTLHUKOB
HauOOJbIICH IUIOLIA/H,

BITUCAHHBIX B
OKPY>KHOCTb;
oOyueHue METOoJIaM

pemieHus ~ 3a1ad4 = Ha
HaXOXKICHUE BBICOTHI
KOHyca  HaumOOJBIIETO
00bEéMa, BIUCAHHOTO B

chepy 3aJJaHHOT'O
paauyca;
oOyueHue METOoJIaM

pelIeHUs  TPUKIIATHBIX
3ajjay, CBSI3aHHBIX C
UCCIIEIOBAaHHEM
XapaKTepUCTUK
MIPOIIECCOB,
MPOTEKAIONNX B (PHU3HKeE,
ouoioruu, XAMUH,
HKOHOMHUKE u
WHTEPIPETHPOBATH
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MOJTyYEHHbIE
pE3ybTATHL

Jluunocmmuote ueau:

BOCIIUTaHUE
NaTpUOTH3Ma, TOPAOCTH
3a cBoro Poauny Ha
IpUMepe  JKU3HU U
JesITebHOCTU
OTEYECTBEHHBIX YUYEHBIX

— MAaTEMaTUKOB
(YeoOwmes I1.J1.);
pa3BHUTHE
AHATUTUYECKUX
cnocoOHoOCTEN u

UHTYHITIH B X0JIE
pelieHus 3aJa4 Ha
OITHMHU3AIIHIO;

pa3BUTHE
BBIYHCIIUTCIILHOM,
ANTOPUTMHYECKOU u
rpaduyecKoi KyJabTyphl.

I | UHTETPAJI 10

A\
[TepBooOpasnas. [IpaBuiia Ilpeomemmnvwie yenu: [TatpuoTnueckoe
HaXO0XJICHUA HepB006paSHBIX. — O3HAaKOMIJICHHC C | BOCIUTaHMUE;
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[Tnomane KPUBOJMHEHHON

Tpalcuun n

HHTCIpaJl.

[IpuMeHeHHe TNPOU3BOAHOW W

HHTCIrpajia K
IMPAKTUYCCKUX 3aaa4.

PELICHHIO

TIOHSTHEM
nepBooOpa3HOH,
oOy4eHHEe HaXO0XKJICHHUIO
nepBooOpazHo TUTSt
CTENIEHHOU "
TPUTOHOMETPHUECKUX
(byHKIINI;

O3HAKOMJICHUE C
TIOHSTHEM
UHTETPUPOBAHUS u

o0yyeHue NPUMEHEHUIO
MMpaBUJI MHTCIPHUPOBAHUSA
npu HAaXO0XJICHUN
MepBOOOPA3HBIX;

(dbopMUpOBaHNE TIOHSATHUS
KPUBOJIMHEHHOMN
Tpanemuu,
03HAKOMJICHUE C
MTOHSITUEM
OIPENEIIEHHOTO
WHTErpara, o0ydeHue
BBIYHMCIICHUIO  TUIOIIA/IH
KPUBOJIMHEHHOU
Tpamnenuu B MPOCTEUIINX
ClIyJasix.

Memanpeomemmoie yenu:

BbISIBIICHHE duryp,

OEHHOCTHU
IIO3HAaHUA

Hay4HOI'O
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OFpaHI/I‘ICHHBIX
JaHHbBIMU JIMHUAMH, U
HaxXxOKICHHUE IUIOIIaneH

3THX GUryp;

IIPUMEHEHUE UHTETPAJIOB
s BBIBOJA  (popMyIibI

00BEMa HAKJIOHHOM
MIPU3MBI, MUPAMU/IBI,
KOHYCa;

IIPUMEHEHNE MHTErPajioB
I pelieHus
¢dusnyeckux 3a1ay;

pPCHICHUC 3aga4 Ha
JABHMOKCHUC C
MPUMCHCHUEM
HHTCI'PAJIOB.

Jluunocmmuoie uenu:

pa3BUTHE
BBIUHMCIIUTECIILHOM "
ANTOPUTMHYECKON
KYJbTYpHI;

pacumpenue
MpEeACTABICHUI 0
B3alMHO 00paTHBIX
JIENCTBUSX.
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KOMBHUHATOPHKA.

[IpaBuno IIPOU3BEACHUS.
[lepecTanoBKH. Pasmemnienus.
Couerannss ¥ WX CBOMCTBA.

bunom Herorona.

Ilpeomemmnuvie yenu:

OBJIQZICHUE OJHUM U3
OCHOBHBIX CPEICTB
nojcyera qucia
Pa3IMYHBIX COCIUHEHUHN
(KOMOMHATOPHBIM
IIPaBUIIOM
MIPOU3BEICHU);

3HAKOMCTBO C TICPBBIM
BUIOM COGZLI/IHCHI/Iﬁ —

MepecTaHOBKAMH;
JIEMOHCTpAIUS

MPUMEHEHUS npaBuIia
MIPOU3BEICHUS pu

BBIBOZIE (POPMYJIBI YHCIIA
NEPEeCTaHOBOK K3 N
AJIEMEHTOB;

BIIQZICHUE MIOHSATUEM
pa3MelieHuss U3 m
3JIEMEHTOB IO N. 3HATH
bopmyny TUIS
BBIUMCIICHUS - YHUCIA
pasMelmieHuii U3 m
3JIEMEHTOB 10 N, YMETh

I'paxnanckoe BoCIIMTaHuUE;

¢usnveckoe  BOCIUTAHUE,
(dbopMupoBanue
9MOIMOHAIBHOTO
Onmarononyyust
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IpUMEHATE €€  IIpH
peLIeHnH 3a/1a4;

BIIQJICHUC MMOHSATHEM
coYeTaHUH 0e3
ITOBTOPEHUM u3 m
9JIEMEHTOB I10 N. 3HaHUE

bopmyIb JUIst
BBIUUCIICHUS - YHCIA
BCEBO3MOKHBIX

COYETaHUU u3 m

JJIEMEHTOB I10 N, YMEHHE
IpUMEHATE €€  IIpH
pelIeHny 3a1a4;

YMEHUE  pacKJaJbIBaTh
CTeneHb  OWMHOMA  TIO
dopmyne HrproTroHa mnpu
HaXOXKJICHUHU
OMHOMHUAJILHBIX

KO3 UIIMEHTOB c
MOMOIIBIO TPEYTOJIbHUKA
[Tackans. [TpumensTh
MOJTYYCHHBIC 3HAHUS TIPH
pEIlIeHNH 3a/1au.

Memanpeomemmnuie yenu:

3HAaKOMCTBO C
POKIECHUEM
KOMOHMHATOPUKH Kak
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HayKd,  II03BOJIAIOIIEH
aHaJIN3UPOBATh
TOJIOBOJIOMKH "
A3apTHBIC UTPHI;

pUMEHEHNE
KOMOWHATOPHBIX
METOZIOB B CTAaTHUCTHKE,
TCHETHKE, JIMHTBUCTHKE,
npu peleHnH
TPaHCHOPTHBIX  3ajad,

npu CO3JaHUN u
JICKOTUPOBAHHUS
mugpos, B

nH(pOpMaTUKe U Ap.

Jluunocmmuote uenu:

pa3BHUTHE
AHAIUTUYECKHAX
CII0COOHOCTEN u
UHTYHIIHH;
HHTErPUPOBAHHE B

JIMIHBIA OIIBIT HOBOM, B
TOM qyucIie
CaMOCTOATEIIbHO
MOJTYyYEHHOU
nHpopManuu.

)
.

SJIEMEHTBI
BEPOSITHOCTEM

TEOPUU
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CoOsITHSL. KomOunanmu
COOBITHH. [IpoTuBOMIONOXHOE
coObITHE. BEeposSTHOCTD COOBITHSL.
Cnoxenue BEPOSATHOCTEM.
He3aBucumslie COOBITHSL.
YMHOXKEHUE BEPOATHOCTEM.
Cratuctrueckas BEpOSITHOCTb.

Ilpeomemmnuvie yenu:

3HaKOMCTBO C
pa3INYHBIMH BUJIAMU
COOBITHH,
KOMOMHAIUSIMH
COOBITHI;

BBEJ/ICHHE TTOHSITHS
BEPOSTHOCTH COOBITHSA (B
KJIACCUYECKOM
MOHMMAaHUHN) U 00y4YeHHe
HaXO0K/JICHUIO
BEPOSITHOCTH
CIIy4allHOTO COOBITHS C
OYEBUTHBIMA
ONaronpusITCTBYIOLTUMHU
HCXOJIaMH;

3HAKOMCTBO C TEOPEMOM
O BEPOATHOCTH CYMMBI

IBYX HECOBMECTHBIX
COOBITUH u ee
MIPUMEHEHUEM, B
YaCTHOCTH npu
HaXO0XKICHUN
BEPOSITHOCTH
MIPOTUBOMOIOKHOTO
COOBITHS;

3HAKOMCTBO C TEOPEMOM
O BEPOATHOCTH CYMMBI
JBYX MIPOU3BOJIBHBIX
COOBITHI;

WHTYUTHUBHOE BBEJICHHE
TOHSITUSl  HE3aBHUCHUMBIX

OCTETHYECKOE BOCIIMTAHUC,
9KOJOTHYECKOC BOCITMTAHUEC
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COOBITHI;

o0yueHHEe HaXO0XKJIECHUIO
BEPOSITHOCTH
NPOM3BEACHUS  JII0O0T0
quclia HE3aBUCHUMBIX B
COBOKYITHOCTHU COOBITHIA;
3HaKOMCTBO ¢ (opMyJIoif
bepnyinuy, JAKOLIEN
BO3MOXXHOCTh HAaXOJHTh
BEPOSATHOCTD
Pa3HOOOpa3HBIX
KOMOHMHAIUNA COOBITHIA B
cepusix OJTHOTHITHBIX
OIBITOB, B K&KIOM U3
KOTOPBIX (pUKCUpYyEMOE
coObITHE 6o
MIPOUCXOIUT, JUOO He
MPOUCXO/IHT.

Memanpeomemmnuie yeau:

YMEHHE BBIUUCIISATh
BEPOSITHOCTH COOBITUI B
peanbHOU KU3HU;
¢dbopMupoBaHue
IIpeICTaBICHUN 0
MeToax 00paboTKu
uHpOpMaILUU.

Jluunocmmuoie ueiau:

¢dbopmupoBaHue
MHPOBO33PCHHUSI,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
HAyKH;

BOCITUTAHHE
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aTpUOTH3Ma, TOPAOCTH
3a cBow Pomuny Ha
npuMepe  KM3HHM U
JESTEIbHOCTU
OTCYECTBEHHBIX YYEHBIX
— matematukoB (MapkoB
A.A., JlanynoB A.M.,
Koamoropos AH.,
XuauuH A 4., 'Heaenko
b.B.);

— pa3BHUTHE CIIOCOOHOCTHU H
rOTOBHOCTHU BECTHU
auanor ¢ JIpyruMH
JIOObMU B IIpOLIECCE

COBMECTHOM
JeSITEIbHOCTH.
V | CTATUCTHUKA
I
Crny4aiiabie BEJINYMHBI. Ilpeomemmnuvie yenu: I'paxxnanckoe BoCIUTaHUE;

LenTpanbHpie TEHAEHIUHU. MeEpbI
pasbpoca.

— (opMupoBaHUE MOHATUS
CIIy4YalHOM  BEJWYUHBI,
IIPEJICTaBICHUS 0
pacnpeeseHun
3HAYCHUH  JUCKPETHOU
CIy4ailHOW BEJIIMYMHBI B

BHUIIC JaCTOTHOU
TaOJIMIIEL;
— BBEJICHHUE MOHSTUSA

TPYZOBOE BOCIIUTAHHUE;
LICHHOCTH HAYYHOT'O
IO3HAHUSA
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reHepaIbHOU
COBOKYITHOCTHU u
BBIOOPKH, TEMOHCTpALIHS

MIPUMEPOB
penpe3eHTaTUBHBIX
BBIOOPOK 3HAYEHUI

CIIy4ailHOW BEJIMYUHBI;

¢dbopmupoBaHue
IIpeICTaBICHUN 00
OCHOBHBIX IIEHTPAJIBHBIX
TEH/ICHIHSIX MoJe,
MeIuaHe, cpegHee |
YMEHHUSl HUX HAXOJUTh B
yueOHBIX BbIOOpKaAX;

oOydeHue
MPECTaBICHUI 0
MaTeMaTHYeCKOM
OKMJAHUM W YMEHHU
BBIYHUCIISTH
MaTeMaTH4YeCcKoe
OXHMJaHUE  CIy4YallHOM
BEJIMYMHBI C KOHEYHBIM
YHUCJIOM 3HAYEHUN;

BBEJICHUE OCHOBHBIX MEp
pa3bpoca 3HAYCHUU
CIIy4YalHOW  BEJIMYMHBI:
pa3Max, OTKJIOHEHHE OT
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CpEIHET0, IUCTIEPCHIO.

Memanpeomemmnuie yenu:

pacipeHnue CPEICTB
MOJICIIUPOBAHUS
peanbHBIX MPOIECCOB U
SIBIICHHI;

3HaKOMCTBO C
IIPUMEHEHUEM 3HAaHHU O
CIIy4aliHbIX BEJIMYMHAX B

pelieHuu MPAKTHKO-
OpPUEHTHPOBAHHBIX
3ajad.

Jluunocmmuoie uenu:

paciupeHue
IIpEICTaBICHUN 0
YUCJIOBBIX MHOXKECTBAX;

pa3BUTHE TOTOBHOCTH K
caMo0o0pazoBaHUIO  Ha
MPOTSDKEHUH BCCH
KHU3HH, KaK YCJIOBHUIO
YCIICIIHOTO JIOCTHIKEHHUSI
IOCTaBJIICHHBLIX IEJICH B
BbIOpaHHOU chepe
JEeSITETLHOCTH.
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1T

3AKJIOYUTEJLHOE
MOBTOPEHUE KYPCA
AJTEBPBI M HAYAJI
AHAJIN3A MPU
MOATrOTOBKE K
UTOIrOBOM ATTECTALIUM
MO MATEMATHKE

24

Pemenue npocrenmmx
JUHEWHBIX, KBaJIpaTHBIX,
palMOHATIBHBIX, IOKA3aTEIbHbIX
1 JIorapu(hMUIECKUX

HepaBeHCTB. UTeHue rpaduKoB
3aBUCUMOCTEHN, UHTEpIIpETALUs
MH(pOpMaLUK, IPEICTABICHHON
Ha HUX, YMEHUE JI€JaTh BHIBOBI.
WuTepnperanus nHpopmanuy,
IIpe/ICTaBICHHOM Ha uarpammax
U YMEHHE JeJ1aTh BHIBOIBI.
Oynkiuu. CBOHCTBA (QYHKITHIA.
I'paduku Gynkmit
I'eomerpuueckuii U pusnuecKuii
CMBICJI IPOM3BOIHOM.
IIpuMeHeHHe NPOU3BOJHOM K
HCCIIEI0BAaHUIO GbyHKLIUH.
Pemienne 3amau Ha  Temy:
«IlonsiTue BEPOSITHOCTH.
[IpakTueckue 3a71a4u Ha

Ilpeomemmnvie yenu:

yMETh pellaTh 3aJaHus
Tina: 1, 2, 3,5, 7,9, 10,
11, 12, 14, 17 wu3
JEMOHCTPALIMOHHOMN
Bepcun (JEMO) EI'D
(6a30BBIi YPOBEHB);

BIIAJICTh METOAMHU
peuIeHuil 3aaHui TUHA:

18, 19, 20.

Memanpeomemmnvle yenu:

YMEHHUE CaMOCTOSTEIBHO
OTIPEIEIIATH LEIH CBOETO
OoOy4YeHHUs:, CTaBUTb H
dbopMyIupOBaThH TUTST
ceOsi HOBBIE 3aJaud B

[TatproTnueckoe
BOCIIUTaHHE;

¢usznyeckoe  BOCHHTAHUE,
¢dopmupoBanue
SMOIIMOHAIBHOTO
Onaromnosyuus;

TPYAOBOE BOCIIUTAHUE.
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BBIYMCIICHHE BEPOATHOCTEM.
[Ipocreitmue npaBuja u
hopmyIbI BBIYUCIICHHS

BepoATHOCTEN». Pemenue 3amau
Ha BBIUMCJICHHEC 10 JaHHBIM
dbopmynam. [ericTtBuTenpHbIE
Yyciaa U KOOPAWHATHAS MpsMas.
Pemenne 3amau  Ha  BBIOOp
BEPHOIO  BBICKAa3bIBaHHS IO
JJAHHBIM  yCJIOBUSIM  3aJaHus.
Ilo3ummmonHass 3amMch  YHCIHA,
MIPU3HAKU JIETUMOCTHU
HaTypaJbHBIX YHCEN. DJIEMEHTHI
KOMOMHATOPUKH B  pEIHICHUU
3ajad4. [Toctpoenue u
HCCIIeAOBAaHUE MaTEeMaTHYECKUX
MOJEIICH.

ya€0e 1 T03HABATEIBHOMN
NEeSTENBHOCTH,
pa3BUBaTH MOTHUBBI n
MHTEPECHI cBOEH
MTO3HABATEIbHON
NEeSITETHHOCTH,

YMEHHE CaMOCTOSITEIIbHO
TUTAHUPOBATH yTH
JOCTIDKCHHS IIeJeH, B
TOM qucie
aIbTePHATHBHEIE,
OCO3HAHHO BbIOMpATH
HaubOonee 3¢ GheKTHBHBIC
CHOCOOBI pelieHus
Y4eOHBIX u
MO3HABATENIbHBIX 3a]1a4;

pa3BUTHE YMEHUN
CaMOCTOSTEILHO
OCYILIECTBIIATD,
KOHTPOJIUPOBATH Hu
KOPPEKTUPOBAThH
JNEUCTBUS B  IMpolecce
0000111eHNS,
CHCTEeMAaTH3aIlluU u

pacIIipeHus 3HAHUH,
MOJTy4YE€HHBIX B OCHOBHOM
IKOJIE;
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— (dopMupoBaHHE YMEHUU
CaMOCTOSITENTEHO
OCYIIECTBIISITh,
KOHTPOJIMPOBATH "
KOPPEKTHPOBATh  CBOIO
JCeSATEIILHOCTD npu
BBITIOJIHEHUH 33]JaHUH;

Jluunocmmuvwie yenu:

— ¢opMupoBaHHE  OCHOB
CaMOBOCITUTAHUS B
MpOIECCe  BBIMOJHCHHUS
paboT pa3HOro ypOBHS
CIIOYKHOCTH;

— Ppa3BUTHUC TBOPUYCCKUX

CIIOCOOHOCTEHA,
HWHTYUIIUU, HABBIKOB
CaMOCTOSITEIbHOM
ACATCIIbHOCTH.
HUTOI'O 102
I'eomerpus, 10 kaacc
Ne m./m. I'naBa/ Conepxanme KoJu-Bo yacos esu o0yuenust
MaTepuasia
I. IOBTOPEHME. 10
BBEJAEHHUE B ITPEAMET
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TpeyronbHuKwY,
KJ1accu(uKanus
TPEYroJIbHUKOB,
3aMeuaTelIbHble JIMHUU U
TOYKH B  TPEYroJIbHUKE.
PaBHOGeIpeHHBII Hu
PAaBHOCTOPOHHUI
TPEYrOJIbHUKU UX CBOMICTBA.
OKpy»XHOCTb, BIHMCAHHas B
TPEYrOJIbHUK, OKPYKHOCTb,

OIlMCaHHAas OKOJIO
TpEeyrojbHHUKA.

PaBenctBo U noaooue
TpeyroiabHukoB.  CpenHsas
JINHUA TPEYTrOJbHUKA.
[IpsimoyronbHbIE
TPEYTOJIbHUKH.
Tpuronomerpudeckue

(GYHKIIMM  OCTpPBIX  YIJIOB.
[Inomans TpeyroiabHUKa.
YeThIpEXYTroJbHUKY,
KJ1accu(uKanus
YEeThIPEXYTOJIBHUKOB,
CBOMCTBA M  NPU3HAKHU
napajuiesIorpaMmma,
IIPSIMOYTOJIbHHMKA, KBaJpaTa,
pomba. Tpanemnus, cpemsss
JIMHUS TPaleLH.
OKpy»XHOCTb, BIHCAHHas B

Ilpeomemmnuvie yenu:

— cucTeMaTu3alus 3HAaHUU
0 TPEYTOJbHHUKAX,
MPUMEHEHHE  CBOICTB
MeJIuaH, OucceKTpuc,
BBICOT JJIS peuicHud
3ajay;

— BIaJIcHUE ITOHATHEM
«T€OMETPUUECKOE MECTO
TOYCK, YMEHHE
MIPUBOJIUTH MIPUMEPBI.
Ywmenue hopMynupoBathb
U JOKa3bIBaTh CBOMCTBA

u [IPU3HAKU
PaBHOOEAPEHHOTO "
PaBHOCTOPOHHETO
TPEYTOJBLHUKOB;

— YMEHHE J10Ka3bIBaTh, YTO
B TPEYrOJIBHUK MOXHO
BIIMCATh €IMHCTBEHHYIO
OKPY’KHOCTb M OKOJIO
TPEYroJIbHUKAa  MOKHO
ONnMCcaTh E€JUHCTBEHHYIO

N KpPY>KHOCTB;
YeThIPEXYTOIBHUK. OKPY#AHOCTE,
OKpy>XHOCTb, ONMCaHHas

" — yMmeHue GopMyIUpOBATH
OKOJI0O  YEThIPEXYTOJIbHHKA.
DOPMYTHI ITomaneii MpU3HAKU pPaBEHCTBA U

[TatpuoTnueckoe
BOCIIUTaHUE;

¢u3znyeckoe - BOCHHUTAHUE,
¢dbopmupoBaHue
HMOIMOHAIBHOTO
Onaromnonyuus;

TPYIOBOE BOCITUTAHUE.
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YEeThIPEXYTOJIbHUKOB.
OkpyxHOCTb.  YIibl W
OTPE3KH,  CBA3aHHBIE  C
OKPYXHOCTBIO.

[Ipenmer CTEPEOMETPHUH.
AKCHOMBI ~ CTEPEOMETPHH.
Hexortopsle cneactBus u3
aKCHUOM.

nonoous
TPEYTOJILHUKOB,
CBOMCTBA cpenHei
JINHWM;

YMCHUC BbIpAXXaTh
CTOPOHBI
IPSIMOYTOJIBHOTO
TpEYyrojabHuKa yepes
OAHY M3 AAaHHBIX CTOPOH
Y OCTPBIH YIoJI;

yMeHHe BBIBOJNTH
bopmybl TUIS
HAXOXJCHUS  IUIOMIAH
TPEYroJIbHUKOB;

yMeHue (HopMyIupoBaTh
CBOWCTBA W NPU3HAKU
napajuiesiorpamMma,
MPSIMOYTOJILHUKA,
KBajpara u pomoa;

yMeHHE BBIBOJIUTH
bopmyny TUIS
HaXOXJICHHS JUTUHBI
cpeaHen JIMHUU
Tpanenuy;

yMeHue (popMyIHpoBaTh
YCIIOBUS, TPU  KOTOPBIX
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OKPY>KHOCTh MOXHO
BIIMCAThb B
YETBIPEX YT OJIbHUK 5
ONKCaTh OKOJIO HETO;

yYMEHUE BBIBOJIUTH
bopmybl iomaaen
NPSIMOYTOJIBHUKA,
KBaJpara,
napaiesiorpaMma,
pomba, Tpanenuu;

yMeHue (GpopMyIupoBaTh
U JIOKa3bIBaTh TEOPEMBI
O BIIMUCAHHBIX yTiax, 00
yrie MEXIY
KacaTeJIbHOM U XOpIOH,
00 OTpe3Kax
MePECceKarOIMUXCS  XOP/I,
0 KBaJpaTe KacaTeIbHOM.

VYMeHne BBIBOJINTH
bopmyIbt JUIst
BBIYHCIICHUS YTJI0B
MEXy JBYMSI
CEKYILUMH,

IIPOBEIEHHBIMU u3

OJTHOM TOYKH,

yMEHHE MIEPEUUCIISTh
OCHOBHBIE  (QUryphl B
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MpocTpaHcTBEe  (TOYKa,

npsimasi, MJIOCKOCTB),
dbopMynupoBaTh
AKCUOMBI 00 ux
B3alMHOM
PacrnoI0KEeHUH u

WJUTFOCTPUPOBATH 3TH
aKCUOMBI TMPUMEPAMU U3
OKPYXXaIoIle! Cpebl;

yMeHHe (pOopMyIHpoBaTh
U TOKa3bIBaTh TEOPEMY O
IJIOCKOCTH, MPOXOASIIECH
yepe3 TMpsMYyl0 U HE
JIe)KAIYI0 Ha HEM TOYKY,
U TEOpEMY O ILJIOCKOCTH,
MPOXOIAIIECH dYepe3 MBe
MEepPECEKAIOIINECS
MIpsIMBIE.

Memanpeomemnmnule yenu:

MIOATOTOBKA K
IIPUMEHEHUIO 3HAHUH 110
IUTAHUMETPHH,
IIOJIy4€HHBIX B OCHOBHOMU
HIKOJIE, K  H3Yy4YEHHUIO
CTEpPEOMETPHH,
TPUTOHOMETPUH,
MaTeMaTHYECKOro
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aHaJIM3a;

pa3BUTHE YMEHHI
CaMOCTOSITEJILHO
OCYILECTBIIATD,
KOHTPOJIMPOBATh u
KOPPEKTUPOBATh
JNEWCTBUS B  IMpolecce
0000111eHN S,
cucreMarul3alnmnu 158
pacimpeHust 3HAHUM,

HOJ'Iy‘-IeHHBIX B OCHOBHOﬁ
IIKOJIE;

Jluunocmmuvwie yenu:

CHUCTEMATHU3al A 3HAHUM

o IUTAHUMETPHH,
MOJTy4YEHHBIX B OCHOBHOM
HIKOJIE, TUIS

3¢ (HEeKTUBHOTO OCBOCHHUS
Kypca CTEPCOMETPHUH H
YCHEITHOM MOATOTOBKU K
EI'D mno mnpodunbHOii
MaTeMaTHKE;

Pa3BUTHE TOTOBHOCTH K
caM006pa30BaHmo Ha
MMPOTSKCHUU BCEH
JKM3HHU, KaK YCJIOBHUIO
YCIICHIHOI'O JOCTHXKCHUA
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[OCTABJIEHHBIX LEJIeH B

BBIOpaHHOU chepe
JESITeTbHOCTH

— pacumpeHue
IIpeJICTaBICHUN 00
AKCHOMAaTHYECKHX

MMOCTPOCHUSAX TCOMETPHH
(Hay4yHOM TEOpHUN).

IL. MMAPAJUVIEJIBHOCTD 16
NnPAMBIX U
INJIOCKOCTEHN
[TapamienbHOCT  MPSAMBIX, Ilpeomemnuwie yenu: DcTeTNYecKOe BOCIIUTAHUE;
PSIMOi " MJIOCKOCTH 9KOJIOTMYECKOE BOCIIUTAaHUE
(mapanenbHble TNpsIMBIE B — (bopmupoBaHKe MOHATHS
MPOCTPAHCTBE, MIPU3HAK MapajyieIbHbIX IPSMBIX
NapajiyiCJIbHOCTH TIPSIMBIX B B MPOCTPAHCTBE,
TPOCTPAHCTBE). 5 JI0Ka3aTeNbCTBO
[TapannensHOCTh NPSMON U
TEOPEMBI 0
IIJIOCKOCTH. B3anmuoe

pacrojOKEHUE TMpSIMBIX B
IIPOCTPAHCTBE.

CkpemuBaronyecs: MnpsiMble.
Yriel ¢ coHanpaBICHHBIMA
CTOpOHAMHU. B3anmuoe
pacrlojoKeHue TMpsIMBIX B
IIPOCTPAHCTBE. YTOJI MEKIY
npsMbeivMu.  [lapannensHele
IIJIOCKOCTH. CaoiicTBa
MapaiebHbIX TUIOCKOCTEH.
Terpasap. Iapannenenunen.

apaJiICJIbHBIX MPAMBIX;

— ¢opmupoBaHue
Hpe/ICTaBICHUS 0
BO3MOXHBIX ciryyasix
B3aUMHOTO

pacmojaoXkeHus: MpAMOI
U TJIOCKOCTH;

— JI0Ka3aTeJIbCTBO
YTBEPKJICHHI 0
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[Toctpoenue
TeTpa’ipa
napajuiesenunesa.

CEeUYEeHUN
u

MapaJUIEIbHOCTH TIPSIMOU
U TUIOCKOCTH (CBOMCTBA
U TIPU3HAK);

¢dbopmupoBaHue
IIPEACTABICHUN 0
BO3MOKHBIX cIrydasx
B3aUMHOTO
pacnoIoKeHHs JIBYX
IPSMBIX B
MPOCTPAHCTBE;

BBEJICHUE MOHSTHUS
CKPEILLIMBAOIINXCS
MPSIMBIX,
JI0Ka3aTEIbCTBO
TEOPEMBI, BBIpAKAKOLIEH
MPU3HAK
CKPEIHUBAOIINXCS
NpsIMBIX, U TEOPEMBI O
IJIOCKOCTH, MPOXOASIIEH
yepes OJIHY u3
CKpELIUBAOIINXCS
NpSAMBIX  MApaJIIETBHO
JIPYrou MmpsiMoi;

BBCIACHUC IIOHATHUA
COHAIPABJIICHHBIX JIy4ei,
JOKa3aTeJIbCTBO

TeopeMbl 00 yrjax ¢
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COHAITPpaBJICHHBIMHA
CTOPOHAMU;

(dbopMUpOBaHUE TOHATHUS
napajuieIbHbIX
TJIOCKOCTEH,
JI0Ka3aTEIbCTBO
YTBEPKICHUS 0
IIPU3HAKE M CBOMCTBax
MapajieabHbIX
MJIIOCKOCTEIA;

¢dbopmupoBaHue
npeJCTaBIeHUN 0
TeTpa’Ipe
napaJiesienumnee,
JI€MOHCTpALIUA Ha
yepTexax U MOJEIIX UX
AJIEMEHTOB,
HU300pakeHHe ATUX
buryp Ha pHUCYHKaX,
WUIIOCTpalust ¢ UX
MIOMOILBI0  Pa3IMYHbIX
CllyyacB B3alMHOI'0
PacIoyIOKEHHsT TPSAMBIX

Hu IIOCKOCTEH B
MPOCTPAHCTBE,
JIOKa3aTeIbCTBO
YTBEPKJICHUS 0
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CBOMCTBAxX

napasulesienuIena;
BBEICHUEC IIOHSATHS
CEUCHHUS, IIOCTPOEHUE
CEYCHUI TeTpadapa
(mapannenenurnena),

aHaAIN3 BO3MOJKHBIX
BHUJIOB CECUCHMHI,

3HAKOMCTBO C METOJIaMH
MMOCTPOECHUS CEUCHUIA.

Memanpeomemmnuie yenu:

YMCHHUE pacCiio3HaBaThb Ha
YCpTeiKax, MOACIKIX U B

peasbHOM MUpe
reoMeTpHUECKUe

burypst u Tena
(MHOTOTPaHHUKH),

MPUMEHSATh MX CBOICTBa
HpI/I MOI[CJII/IpOBaHI/II/I B
€CTECTBEHHO-HAYYHBIX
00acTsx.

Jluunocmmuoie uenu:

— pas3BuTHE
MIPOCTPAHCTBEHHOTO
BOOOpaKeHuUs u
MBIILICHHYSI npu
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N3y4YEHUU
MHOTOIPAHHUKOB M HX

CEYECHMM.
III. HEPHIHEHAUKYJIAPHOC | 18

Th ITIPAMBIX U
IHJIOCKOCTEHA
[lepnenukynspHble Ilpeomemmnoie yenu: I'parknanckoe BoCIIMTaHuE;
IpsiMble B IPOCTPAHCTBE. TPYAOBOE BOCIIUTAHUE;
[TapannensHble psIMEIE, — JI0Ka3aTeJIbCTBO EHHOCTH HAYYHOI'O
NEPIIEHIUKYJISPHBIE K TEOPEMBI, BBIpAXKAIOLIEH | ITO3HAHUS
IUIOCKOCTH. [Tpusnak TIpU3HAK
ICpHCHANKYTIPHOCTH NEPIEHANKYJIAPHOCTH
IpsAMOM M IJIOCKOCTH. o

. IIPSIMOM U IIJIOCKOCTH, U
Teopema 0 IIPSIMOH,
NEPIEHANKYIISIPHON TCOPEMB! 0
miockoctH. PaccrosiHue oT CyLECTBOBAHNH u
TOYKH Jo IJIOCKOCTH. CAMHCTBCHHOCTH
Teopema 0 TPEX IpsIMOM,  NPOXOAAILIEH
HEPICHANKYIIAPAX. Yron 4yepe3 JaHHYK TOYKY M
MexIy TpAMOH 1 MEPIEHANKYJIAPHYIO
IJIOCKOCTBIO.  JIByrpaHHBIN .

JAHHOM INTOCKOCTH;

yTOJL. [Ipu3nak

NEPIEHANKYJISIPHOCTH  IBYX
IIJIOCKOCTEM.
[IpssMOyTOJIBHBIN
napajuleJIeue .
TpéxrpanHbii YIOJL.
MHoOrorpaHsslii yroJi.

— pClcHuc 3aga4 Ha

BBIYHCIICHHE u
J0Ka3aTelbCTBO,
CBSA3aHHBIX C
MEPIEHANKYJISIPHOCTBIO

IIPSIMOM M TUIOCKOCTH;

— BBEJICHHE TIOHATHS
MEPICHINKYIIsIpa u
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HAKJIOHHOM K MJIOCKOCTH,
MPOEKIIMM  HAKIIOHHOM,
pacCTOAHUS: OT TOYKH JI0

IUIOCKOCTH, MEXITY
napauieIbHBIMU
IUIOCKOCTSIMH, MEXTY

napasuieibHON TpsIMON 1

IIJIOCKOCTBIO, MEXIY
CKpELIUBAIOILUMHUCS
MIPAMBIMU;
J0Ka3aTelIbCTBO
TEOPEMBIL 0 TpEX
NEPIEHANKYIIApax u

IIpUMEHEHUuEe €€  Ipu
peLIcHUH 3a/1a4;

BBCIACHUC IIOHATUA
OpTOrOHAJIBHOMN
MMPOCKIUHU TOYKHU

(¢urypsI) Ha TIIOCKOCTB;

BBCACHHC IIOHATUSA YTIJIa

MEXIY psAMOM U
IUIOCKOCTBIO;
BBCJICHHE MIOHATUSA

ABYTPaHHOTO YTJa, €ro
u3MepeHusi, 00bsICHEHHE,
YTO TaKO€ YIoJl MEXIy
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MePECEKAOIINMUCS
TUIOCKOCTSIMH U B KaKuX
npezenax OH
H3MEpSeTCS;

dbopMupoBaHue
MIPEACTABICHUS 0
B3aMMHO
MEePIEHANKYIISIPHBIX
INIOCKOCTSIX,
JI0Ka3aTeIbLCTBO
TEOpEMBbl O TIPU3HAKE
MEePIEHANKYJIIPHOCTH
JIBYX TIJIOCKOCTEW;

OIIpEICIICHHUE
MIPSIMOYT'OJIBHOTO
napajuleenuIena,
JOKa3aTeIIbCTBO
YTBEPXKICHUM O  €ro

CBOMCTBAX;

BBEJICHHE MOHATUS
MHOTOT'PaHHOTO yria
(TpéXrpaHHoOro),
JI0Ka3aTeIbCTBO

YTBEPKICHHUS O TOM, UTO
KaXIbI TUIOCKAM yroni
TPEXTPAHHOTO yria
MEHBIIIE CYMMBI _JBYX
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APYTUX IUIOCKUX YTJIOB,
U TEOpEeMBl O CYMMeE
TUTOCKUX YTJIOB
BBIITYKJIOTO
MHOT'OTPAHHOTO YIJIA.

Memanpeomemmnuie yenu:

— yMEHHE paclo3HaBaTh HA
4Yeprekax U B pealbHOM
MHpE NapajulelbHbIE U

NEPIEHIUKYJIIPHBIE
IJIOCKOCTH,
CKPEILMBAIOIINECS u
NEPECEKAIOIINECs
IpsIMBIE, ONpEEIATh

Yroa MexXay IpsaMou Hu
IUIOCKOCTBIO;

— YMEHHE paclo3HaBaTh Ha
4epTeKax, MOAEHAX U B

peaibHOM MUpe
reOMETPUUYECKNE

burypst u Tena
(MHOTOTPAaHHUKH),

IIPUMEHATh MX CBOWCTBA
IIPU  MOJEIUPOBAHUM B
€CTECTBEHHO-HayYHBIX
o0JacTsX.
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Jluunocmmuoie uenu:
— Pa3BUTHC

HPOCTPAHCTBEHHOTO
BOOOpaKEeHUs u
MBIIIUTICHUS pH
U3y4YCHUH
MHOTOTPaHHHKOB.

Iv.

MHOI'OI'PAHHUKH

12

[TonsiTHE ~ MHOTrOrpaHHHKA.

Ilpeomemmnvie yenu:

OcCTETUUECKOE BOCIIUTAHHUE;

IIpuzma. T'eomerpuueckoe — BBEJCHHE TTOHSITHS
TeJNo. [Mupamua. MHOTOTPaHHHUKA, ero | PKOJOTMYECKOE BOCIUTAHHME
IIpasmtbHad paMnnia. AIIEMEHTOB, BBIIIYKJIOTO
VYceuénnas nupamua.
IToctpoenue CeUYEeHUI MHOTOTPAHHIKA,
nupamua. Cummerpus B TPUMECPRI
MPOCTPAHCTBE. [TonsiTue MHOT'OTPaHHUKOB;
IIPaBUJIBHOTO
MHOTOIPaHHHKA. DJIEMEHTHI — BBCACHHC HOHATHA
CUMMETPUHU IIPaBUJIbHBIX FCOMETPHUICCKOro  Teja,
MHOTOTPaHHHUKOB. JI0Ka3aTeNIbCTBO
TeopeMbl Jilnepa s
BBITYKITBIX
MHOTOTPaHHHKOB;
— BBEJCHHE TTOHSITHS
IIPU3MBI (mpsimoii,
HaAKJIOHHOM,
MIPABUJIbHOI),
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U300paXKeHHe  MPU3MBI
Ha pUCYHKE;

OmpeNeieHUe  MOHATUS
Iomanab MOJTHOM
(6OKOBOI) TMOBEPXHOCTH
MIPU3MBI;

BBIBOJ| bopMmyIbl
TJI0IIAIN
OPTOrOHAJIBHOM
IIPOCKLUU
MHOI'OYTOJIbHUKA u
J0Ka3aTelIbCTBO
MPOCTPAHCTBEHHOMN
teopemsl [Tudaropa;

BBEJICHUE MTOHSTHI:
nupampsia,  yceuéHHas
nupamua, ux
AJIEMEHTOB;

OTIpPEICJICHUE  TUTOIAIN
MTOJTHOM (6okoBoit)
MOBEPXHOCTHU

MUPaMUJIbI,  yCEYEHHOM
MUPAMU/IBI,

BBEJICHHE TTOHSITHSI
MPaBUJIbHON TMHUPaMHU/IBI,
JI0Ka3aTeJIbCTBO
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YTBEPKICHUU 0
CBOMCTBax €€ OOKOBBIX
p€6ep, OOKOBBIX TrpaHEl
U TEOpEeMbl O TUIOMIAaN
OOKOBOM  MOBEPXHOCTH
MIPABWIBHOM MTUPaMUJIBI;

peIICHUC 3aga4 Ha

BBIYUCJICHUC n
J0Ka3aTcjIbCTBO,
CBA3aHHBIX C

nupaMmyuJiaMi, 3aaad Ha

IMOCTPOECHUE CEUYEHUI
Mpamuz;

OIIPEIEIICHUE TOYEK,
CUMMCTPUYHBIX
OTHOCHTCIIBHO TOYKHU

(IpsiIMOiA,  TIJIOCKOCTH),
1eHTpa (ocH, MIOCKOCTH)
CUMMETPUU UTYPBI;

BBCJICHHE MIOHATUSA
MHOI'OI'PAHHMKA,
IIPaBUIILHOTO
MHOI'OI'PAHHMKA,
JIOKA3aTeIbCTBO, YTO HE
CYHIECTBYET
IIPaBUIILHOTO
MHOT'OI'PAHHMKA,
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rpaHsIMA KOTOPOTo
ABIIAIOTCS  NPaBUJIbHbBIE
N-YTOJBHUKH TIPH , BUJIBI
MIPaBUIIBHBIX
MHOTI'OI'PaHHHUKOB ux
AJIEMEHTHI CUMMETPHUH.

Memanpeomemmnule yenu:

—  JIEMOHCTpAIHs
IIPUMEPOB ¢uryp,
00J1a1af0IIUX
JJIEMEHTAMHU CUMMETPHUH
B HCKYCCTBE,
apXHUTEKType, TEXHHUKE,
PUPOJIC;

— YMCHHC PACIIO3HABATH Ha
JepTeiKax, MOACIKIX U B

pearbHOM MHUpe
reOMEeTPHUYECKHUE

burypst u Tena
(MHOTOTpaHHUKH)

IIPUMEHATh MX CBOWCTBA
IIpY  MOJEIUPOBAHUHU B
€CTECTBEHHO-HAy4YHBIX
obnacTsx.

Juunocmmuvie yenu:
— pa3BUTHE
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HPOCTPAHCTBEHHOTO

BOOOpaKeHUs u
MBIIIJIICHUA npu
HA3y4EHUU
MHOTOTPaHHHUKOB;

— BOCIIMTAHUC

ICTETUYECKON KYJIBTYpPBI
pu U3y4EHUU
M300paKEeHHIA
IIPABUJIBHBIX
MHOTOTPaHHHUKOB.

ITOBTOPEHHE

12

Pemenne 3amay Ha TEMBL:
«IIpaBunbHas nupamuaa, eé
anemeHTol»;  «lIpaBuibHas
TpeyrojibHas nupamuaa, e€
anemeHTol»;  «lIpaBuibHas
YEeThIPEXYTrOJIbHAS

(mecTuyronpHas)

nupamMuzaa, €€ DIEMEHTBI»;
«IIpusma u €€ DSIEMEHTHI.

[Ipsmas rpu3ma.
IIpaBunbHas pusMa.
[IpaBunbHasgs  TpeyrosjpHas
[IpU3May;

«ITapannenenunen, €ro

anemMeHTsl. [IpsMoyronbHbIN
napajuienenunen. Kyo.»

Ilpeomemmnuvie yenu:
— yYMeTh pemarh 3aJaHus

THNa 6 u3
J€EMOHCTPALIMOHHOMN

Bepcun  (JJEMO) EI'D
(mpodunbHBIN YPOBEHB);

— yYMeTb pelaTh 3aJaHusd
THIIA 8 u3
JEMOHCTPALIMOHHOMN
Bepcun  (JEMO) EI'D
(mpo¢uBbHBIA  ypOBEHB)
0 MUpamMHiax, Mpu3Max,
napajuiesenune1ax,
KyOe;

[Tatpuotnueckoe
BOCIIMTAHHUE;

IOCHHOCTH
TIO3HAHUA

HaYy4YHOI'O
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— BIAICTh puEMamMu
pemieHuss  3agad Ha
JI0Ka3aTeIbCTBO u
BBIYMCIIEHHE TUIA 14 u3
JAEMO EID 0
TPEYTOJIBHBIX
nupamuaax, 0
nupamMugax,  Ipu3Max,

napajuieieune1ax,
KyOe;
— BIIAJETH npuéMamMu

perreHus 3a1a4 Ha
IOKA3aTENbLCTBO u
BBIUMCIICHUE THUIA 16 U3

JEMO EI'D.
Memanpeomemnuie yenu:

— YMCHHE CaMOCTOSITEIIHHO
OIIPEIEIIATH 1IN CBOCTO
oOyueHUsl, CTaBUTh W
bopmynupoBaTh TSt
ceOsT HOBBIE 3aJaud B
yuébe U Mo3HABATEIbHOMN
JIeSITEIBHOCTH,
pa3BUBaTh MOTHUBBI U
MHTEPECHI cBOEH
[M03HABATEJIbHOM
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JeSITCILHOCTH;

YMEHHE CaMOCTOSTEIIBHO
IUIAHUPOBATh yTH
JIOCTH)KEHUSI IeNeid, B
TOM qucIIe
abTepHATHBHBIC,
OCO3HAHHO BbIOMpATH
HanOosnee >PQeKTUBHbIC
CHOCOOBI pelieHus
y4eOHBIX u
MO3HABATENBHBIX 337134,

pa3BUTHE YMEHHI
CaMOCTOSITEJILHO
OCYILIECTBIATE,
KOHTPOJIMPOBAThH "
KOPPEKTUPOBATh
JNEUCTBUS B  IMpolecce
00001IICHNS,
cucreMarul3alnmnu 158
pacimmpeHus 3HAHUM,

MOJTyYECHHBIX B OCHOBHOM
IIKOJIE;

dbopMupOBaHUE yMEHUU
CaMOCTOSITEIILHO
OCYIIIECTBIISATh,
KOHTPOJIMPOBATH u
KOPPEKTHPOBATh  CBOIO
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NEeITENbHOCTE npu
BBITIOJTHEHHUH 3aJJaHUI;

Jluunocmmuote ueau:

— ¢QopMupoBaHre  OCHOB
CaMOBOCITUTAHUS B
nporiecce  BBIMOJHEHHUS
paboT pa3HOro ypOBHS
CIIO’KHOCTH,
— pa3BUTHE  TBOPYECKHX
CIIOCOOHOCTE,
WHTYHIINY, HaBBIKOB
CaMOCTOSITETILHON
JCSTEIIbHOCTH.
HUTOI'O 68
I'eomeTpus, 11 knace
Ne m./m. I'naBa/ Conepkanue Kos-Bo yacosn esu o0Oyuenusi
MaTepuaja
L. HUJIUHAP, KOHYC U 14
HIAP.
[Tousitne WIAHIPA. Ilpeomemmnuwle yenu: I'paxxmanckoe BOCIIUTAHUE;
[Tnomanm MOBEPXHOCTH — BBEJICHHC TIOHATUS
uwinHapa. [lonstue konyca. [MIMHAPHIECKOM Pusnueckoe BOCIIMTAaHHC,
.. | bopmupoBaHue
IImomans MMOBEPXHOCTHU NOBEPXHOCTH, ed bopmup
AMOIUOHAIEHOTO

KOHYCA. YCEUEHHBIN KOHYC.
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Chepa u map. Bzammnoe
pacmnojoxeHnue cdepsl U
IJIOCKOCTH. KacarenpHas
IJI0CKOCTh K cepe.
[Tnomane cheprr. Bzaumuoe
pacrnonoxeHue cdepsl U
npsimoid. Cdepa, BnucaHHas

B LWINHIPUYECKYIO
MMOBEPXHOCTb. Cdepa,
BIINCAHHAs B KOHMYECKYIO
MMOBEPXHOCTb. CeueHus
LUAJIUHAPUYECKOU

MMOBEPXHOCTH. CeueHus

KOHMYECKOM TIOBCPXHOCTH.

oOpasyromeid ¥ OCH,
n300paxKeHne LUINHIpa
" ero CeUCHUS
MJIOCKOCTBIO,
MPOXOJAIIECH 4Yepe3 OCh,
IJIOCKOCTBIO,
NEPIEeHIUKYIAPHON K
OCH;

olpejesieHre  IUIoLaau
OOKOBOIl  NOBEPXHOCTHU
IWINH/IPA, BBIBOJ]
(hopMyITBI TUTST
BbIUHCIICHUSI OOKOBOM M
IIOJIHOM  TIOBEPXHOCTH

LWIMHIPA;
BBEJICHUE TIOHSITHS
KOHHYECKOU

IIOBEPXHOCTH, eé

00pa3yromux, BEPIIUHBI
U OCH, HW300paKeHHe
KOHyca W €ro CeucHHs
TUIOCKOCTBIO,
NpOXOsAIICH Yepe3 OCh,
TUTOCKOCTBIO,
NEPICHIUKYISAPHOH K
ocu;

OonpeaciICHUC TIOHATHUS

Osaronosryyus

83




IUIOIA U OOKOBOI
MOBEPXHOCTH  KOHYCa,
BBIBO  (hOpMYJIBI  JUIS
BBIYMCIIEHHUST OOKOBOM H
MOJHOM  TOBEPXHOCTH
KOHyca.

BBCICHUC IIOHATUA
YCE4EHHOTO KOHYcCa,
BbIBO  (OpMyJBl  JUIS
BBIYUCIICHUA miomanu
OOKOBOII M TOJHOU
IIOBEPXHOCTHU
YCEUEHHOTO KOHYCa;

ormpeneneHue chepbl U
mapa, WX  LEHTpa,
paauyca, 1uamMerpa;

UCCIIEIOBaHUE
B3aMMHOI'0
pacrionioxxeHust cepsl u
IJIOCKOCTH,
JI0Ka3aTeNIbCTBO
TEOPEMBI O CBOWCTBE U
IIPU3HAKE  KacaTeIbHOU

IUIOCKOCTH;
BBEJICHHUE IMOHATHSA
«IUIOWIAb chepby,
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BbIBO  (OpMysBl  JUIsS
BBIYMCIICHHUs  IUIOLIAJH

chepsr;

UCClieIoBaHNe
B3aMMHOTO
pacrionoxxeHust cepsl U
IIPSIMON;

BBEJ/ICHHE MOHSTHS
chepbl, BIHUCAHHOW B
[IWIMHAPUYCCKYIO
(KOHMYECKYIO0)
MIOBEPXHOCTH;

HCCIICIOBAHUE
BO3MOKHBIX CeUYeHH I
LAJIAHIPUYECKON u
KOHUYECKOM
MMOBEPXHOCTH;

pelreHue  3ajad  Ha
BBIYMCJIEHHE  ILIOIIATH
OOKOBOM M IOJHOH
MOBEPXHOCTU LUJIMHIIPA,

KOHYyca, yCEUEHHOTO
KOHYCa, cepsl u
B3aUMHOTO 1754
PacIoNOoKEHHS.
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Memanpeomemmnule yenu:

YMCHHC pacCllO3HABATh Ha
YCpTeIKax, MOACIIKIX U B

pearbHOM MHUpe
reOMEeTPHUECKUE
burypst u Tena

BpallleHusl, MPUMEHSIThH
ux CBOMCTBA npu
MOJEIINPOBAHUN B
€CTECTBEHHO-HAYYHbIX
00J1acTAX;

Jluunocmmuote ueau:

— pa3BuUTHE
MIPOCTPAHCTBEHHOTO
BOOOpaKEeHUs u
MBIIIICHHS npu
W3YyYCHUU TEN
BpalllCHUS.
IL OBBbEMBI TEJI 16
[Tonsitue 06bEMa. OOBEM Ilpeomemmuoie yenu: DCTEeTUYECKOe BOCIIUTAHNUE;
MPSIMOYTOJIBHOTO — BBEJCHHE MOHSITUS | 9KOJIOTUYECKOE BOCTIUTAHUE
napajuienenunena. Oobpém o0BbEMa Tel,
npsaMoit mpusmsl. O0bEM (bopMynupoBKa,
uWwivHapa. Beruncienue OCHOBHBIE CBOICTBA
00BEMOB TeJ € MTOMOIIBIO 00BEMOB U BBIBOJ C HX
unTterpana. OopEm MTOMOIIIBIO bopMyIBI
HaKJIOHHOM npu3Mbl. O0BEM 00BEMa
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nupamuipl. O0bEM KOHYCA.
O06BeéM mapa. O6bEMBI
[IIapOBOTO CETMEHTA,
IIIAPOBOT'O CJIOS U ILIAPOBOTO
cekropa. [Lnomans cdepsl.

MPSIMOYTOJIBHOTO
napasJiesienunea;

— ompeaeneHue u popmyiia
00béMa IpSAMOi
TIPU3MBEI, WINH/IPA,
HaKJIOHHOH MIPU3MBI,
MTUPaMUJIBI, KOHYCa,
YCEUEHHOM MUpaMUAbl U
YCEYEHHOI 0 KOHYCa,
peleHue 3aaay;

—  JI0Ka3aTeIbCTBO
TeopeMbl 00 00BEMe
mapa u ¢ e€ IOMOIIBI0

BBIBO/] bopMmyIbI
IJIOIATN cdepsl,
00bEMOB I1IapOBOTO

CerMEHTa U IIapOBOIO
CEKTOpa, pelICHHUE 3a/ay.

Memanpeomemmnule yenu:

— YMEHHE MOJIEIUPOBATH
pealibHbIe CUTYAaIlUH,
HCCJIE10BATh
MIPOCTPAHCTBEHHBIE
MOJIEIIH,
WHTEPIIPETHPOBATH
MOJTyYEHHBIN Pe3ynbTaT;

— pa3BHTHE CHOCOOHOCTEH
K CaMOCTOATEIILHOMY
MTOUCKY METO/IOB
pelIeHusT TPaKTHUYECKUX
U TPUKIAAHBIX 3ajad,
NPUMEHSSI ~ U3YyYCHHBIE
METO/IBI.
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Jluunocmmuoie ueiau:

— pa3BuUTHE

IIPOCTPAHCTBEHHOTO

BOOOpaXeHUs u

MBIIUICHUS npu

U3y4EHUU TeI

BpallleHUS.

III. BEKTOPbLI B

INPOCTPAHCTBE
[TonsTne BEKTOpA. Ilpeomemmnvie yenu: [TatproTnueckoe
PaBenctBo BEKTOPOB. — BBEJCHHE MIOHSTHS | BOCIIUTAHHUE;
CnoxxeHne ¥ BBIYATAHUE BEKTOpa, €ro [UIMHBI, | U3NYECKOe  BOCIHUTAHUE,
BEKTOPOB. Cymma KOJUIMHEAPHBIX u | hopmHpoBaHUE
HECKOJIBKMX BEKTOPOB. PaBHBIX BEKTOPOB; SMOIMOHAIBHOTO
YMHOXEHHE BEKTOpa Ha - ¢dbopmupoBaHue | 6IaromoNyyus;
YUCIIO. KommanapHsie MIPEACTABICHUI O | TPyAOBOE BOCIIUTAHHUE.
BEKTOPBI. [IpaBuno JNEUCTBUAX CJIOKEHHUS U
napajuiejenumnesa. BBIYMTAHMS BEKTOPOB, UX
Paznoxxenue BekTOopa 1O CBONCTB, BBEJICHUE
TpeM HEKOMILJIaHAPHBIM IIpaBUjIa TPEYTrOJbHUKA U
BEKTOpaM. npaBuia

napajuieorpamma;

— BBEJICHHUC onepauun

CIIO)KEHMSI  HECKOJBKUX
BEKTOPOB U YMHOXKCHHS
BEKTOpa  Ha  YHUCIIO,
npaBuia
MHOI'OYTOJIbHUKA;

—  OIpefeicHHUe
KOMILJIaHAPHBIX
BEKTOPOB,
JI0Ka3aTeJIbCTBO
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YTBEPKICHUS 0

[IPU3HAKE
KOMIUIAaHAPHOCTU  TPEX
BEKTOPOB, [IPaBUIIO
napajuleIeunea;
J0Ka3aTeIbCTBO

TEOPEMBI O Pa3lI0KECHHU
mo00oro  BEKTOpa IO

TpEM JIAHHBIM
HEKOMIUIAHAPHBIM
BEKTOpaM, pemeHue
3a1ay.

Memanpeomemmnule yenu:

yMEHUE HIPUMEHSITD
BEKTOPHBI METOJ IIpH
pelmieHuH  (PU3NYECKUX
3ajad4;

yMeHUE HIPUMEHSITD
BEKTOpBI, ONEpPALUHA HaL
HUMH, UX CBOWCTBA IIPH
MOJEIINPOBAHNN B
€CTECTBEHHO-HAYYHBIX
o0JacTsX.

Jluunocmmuote ueau:

paciIpeHue
NpeCTaBICHUI 0
BO3MOYKHOCTSIX
MaTeMaTHYECKUX
METOAOB B pa3J'II/IT-IHI)IX
001acTIX.

Iv.

METOJA KOOPAUHAT B
IMPOCTPAHCTBE

14
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[IpssMmoyrosbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.

Koopannater BEKTOpa.
CBs3b MEKY
KOOPJIMHATaMH BEKTOPOB H
KOOPJAMHATAMHU TOYCK.

[Ipocreiimue  3agaum B
KOOpJMHATAaX.  YpaBHEHUE
cdepsl. VYron MEXIY
BEKTOPaMH. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.
Borunicnenue yrioB MexIy
IpsAMBIMHA W IIIOCKOCTSAMM.

YpaBHeHue IJIOCKOCTH.
[lenTpansHass  cUMMETpHSL.
OceBas CUMMETpHUSL.
3epkanbHas CUMMETpPHUSL.

[TapamienbHbIi IIEPEHOC.
[IpeobpazoBanue momoowus.

Ilpeomemmnuvie yenu:

— BBEJCHHE
IIPSAIMOYTOJIBHOM
CUCTEMBl KOOpIMHAT B
IIPOCTPAHCTBE,
OIIpe/IeNIEHUE KOOpAUHAT
TOYKH U BEKTODA;

— J10Ka3aTebCTBO
YTBEPKACHUS 0
KOOpAMHATaX CYMMBI H
pasHOCTH IBYX
BEKTOPOB, 0
KOOpJMHATaX
IIPOU3BENIEHUSI  BEKTOpa
Ha 4HCIIO, 0

KOOpPJMHATax BEKTOPa;
— BBIBOJ (OpMysbl  JUId
HAaxOXXJEHUs KOOpAUHAT

CepeUHbI OTpe3Ka,
JUIVHBI BEKTOpa,
paccTosHuA MEXKIY
IBYMS TOUYKaMU;

— BBIBOJ YpaBHEHUS

cdepbl JaHHOTO pajauyca
C LIEHTPOM B JIaHHOM

TOYKE;

—  OIpeJeTeHue yria
MEKY BEKTOpaMHu,
CKQJISIPHOTO
MIPOU3BEJEHHUS BEKTOPOB,
JI0Ka3aTeIbCTBO
YTBEPXKIAEHUST O  €ro
CBOMCTBAX;

DCTeTHYECKOE BOCIIUTAHHE,
9KOJIOTHYECKOE BOCIIUTAHHE
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OIpEIEIICHNE yria
MEXy ABYMsS INPSAMBIMU
U yria MEeXay IpsMOi U
IJIOCKOCTBIO C TIOMOIIBIO
CKaJIIPHOTO

IIPOU3BENICHUS BEKTOPOB;
(hopMHpPOBaHHUE TOHATUS
YPaBHEHUS  IUIOCKOCTH,

MPOXOISIIEH yepes
JTAHHYIO TOUKY
MEPIEHIUKYIIAPHO

JAHHOMY BEKTOPY;
dbopMHUpOBaHUE YMEHUM
HAXOIHUTh PACCTOSIHHE OT
TOYKH JI0 TIOCKOCTH;
MPUMEHEHHE BEKTOPOB K
pEIICHUO
reOMETPUYECKUX 33/1aY;
¢dbopMupoBaHue
MpEeICTaBICHUS 00
O0TOOpaKEHUU
MPOCTpaHCTBAa Ha cebs,
paccMOTpeHHe  ciydas,
Korja 0TOOpakeHue
HA3bIBACTCS JIBHKCHHECM
MIPOCTPAHCTBA;
ONpPEICIICHUE TOHSATHMA:
HEHTpaTbHasI
CUMMETpPHS, oceBas
CUMMETpHSI, 3epKallbHas
CUMMETPHS u
napajuleNbHBIA TIePeHoc;
000CHOBAHHE TOIrO, YTO
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9TH 0TOOpaXKEeHUSI
IpOCTpaHCTBAa Ha cebs
SIBIISTIOTCSI IBMOKCHUSIMH,
— BBeJIEHHE TTOHSITHS
LEHTpPAJIbHOE  T0JI00Me
(romoTeTHs) u
npeodpas3oBaHue
noJ00usi, paccCMOTpeHHe
criocoba BBEJICHUS
MOHATHUS OJOOHBIX
¢buryp B MpocTpaHCTBE C
IIOMOUIBIO
npeoOpa3oBaHMs
noao0usi, NpUMEHEHHE
NBIDKECHUHU "
npeoOpazoBaHuit
nonodus npu PpeuIeHUH
reoOMEeTPHUYECKUX 3aj1au.
Memanpeomemmnule yenu:

— Pa3BUTHC yMeHI/Iﬁ
HCIIOJBb30BATh METOJ
KOOpAHWHAT JIA
BBIYMCIICHUSA HJIn
HaXO0XIACHUA 00BéMa
napajjicjcnuicaa n
TeTpasapa, 3aJaHHBIX

CBOMMH KOOPJIMHATAMH,

— ¢opmMupoBaHue yMEHUU
HaXOJIUTh PACCTOSIHUSI OT
TOYKM JO IUIOCKOCTH M
paccTosiHus MEX Ty
CKpELIMBAIOIIUMHUCS
PSIMBIMH, 33/IaHHBIMH B
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CUCTEeMEe KOOPJIMHAT;

— pa3BuUTHE yYMEHUU
UCTIOJIh30BaTh METO/T
KOOpJMHAT B PEUICHUH
IMPUKIAJHBIX 3a1a4.

Juunocmmnute yenu:

— pa3BHTHE CIOCOOHOCTEH
K CaMOCTOSITETLHOMY
IIOUCKY METOI0B
pelIeHusT TPaKTHYECKUX
U TMPUKIAJHBIX 3aJda4 C
MIPUMEHEHUEM
HU3YUCHHBIX METOI0B,

— OCO3HaHUE B3aWMOCBSI3U
MaTeMaTUKU C IAPYTrUMH
npeaMeTamMu
€CTECTBCHHO-HAYYHOTO H
TYMaHUTAPHOTO IMKJIOB.

3AKJIOUUTEJBLHOE
IMMOBTOPEHUE
TEOMETPUM IIPU
NOJArOTOBKE K
UTOTOBOM
ATTECTALIMU IO
MATEMATMUKE.

18

Pemenne 3amauy 1o TeMe:
«{unuHap, €ro »JIEMEHTHI.

IImomans MMOBEPXHOCTH
uuuHapa»; «Konye, ero
3JIEMEHTHI. IImomans
MOBEPXHOCTHU KOHYCa»;

«Chepa wm  map, wux
anemenThl. [lnomane cheps

Ilpeomemmnuwie yenu:

— yMeTh pemiath 3aJaHus
tina 3, 6, 8 uz JJEMO
EI'D (mpoduIBHBII

YPOBEHB);

— BIIACTh npuéMamMu
pGHIeHI/ISI 3a1a4 Ha
JIOKa3aTeIbCTBO Hu

ITatpuoTnueckoe
BOCIIMTAHHUE;
INECHHOCTHU HAYYHOT'O
MIO3HAHUSA
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n 00BéM mmapay; «Ilmomanp
IIOBEPXHOCTHU IIPU3MBI.
O6béM mnpusmMb; «O0BEM
LWIMHIpA U KOHYyCa»;
«3MeHeHne momamu U
o0béMa ¢burypsl npu
U3MEHEHUU €€ pa3sMepoBy;
«l'eomeTpuss Ha KIieT4aTOU
oymare», «TpeyrosbHUKY,
«ITapannenorpammy»,
«IIpssMOyronpHuK, KBajpar,
poMO», «Tpaneuns»,
«OKpYy)XHOCTb U KpyD»,
«BnucanHble ¥ ONMCAaHHbBIE
OKPY>KHOCTH.

BBIUKCIICHHE TUMA 14 u
16 uz IEMO EI'D.

Memanpeomemmnule yenu:

— YMEHHE CaMOCTOSATEIHHO
OTIPEICTIATH IEITU CBOETO
oOyuyeHusi, CTaBUTh W
dbopmyaupoBaTh TUTSt
ceOs HOBBIE 3aJaud B
y4€0e ¥ T03HABATEIHHOMI

NeATEIIbHOCTH,
pa3BuUBaTh MOTHUBHI U
HUHTEPECHI cBOeH
IMO3HAaBaTEJIbHOMN
NeATEIIbHOCTH;

— YMEHHME CaMOCTOSITEJIbHO
IJIaHUPOBATH nyTH
JIOCTIDKCHHS IIeJeH, B
TOM qucie
aTbTEPHATHUBHBIC,

OCO3HAHHO BbIOMpATH
Haubonee >PQPeKTUBHBIE

CIOCOOBI peleHus
y4eOHBIX u
[I03HABATEJIbHBIX 33/1a4;
— pasBuUTHUE YMEHUN
CaMOCTOSITEIILHO
OCYILIECTBIIATD,
KOHTpPOJINPOBATh u
KOPPEKTHPOBATH
NEUCTBUA B  IIpoLEcCe
00001IeHNS,
CUCTEMaTU3alun u
pacIIMpeHust 3HAHUM,
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MOJTyYEHHBIX B OCHOBHOM
IKOJIE;
dbopMHUpOBaHUE YMEHUM

CaMOCTOSITEIILHO
OCYILIECTBIIATD,
KOHTpPOJINPOBATh u
KOPPEKTHPOBATh  CBOIO
JESTEILHOCTD pu

BBITIOJTHEHHUH 3aJJaHUI;

Jluunocmmuote ueau:

dbopMHpOBaHHE  OCHOB
CaMOBOCITUTAHUS B
NpPOLIECCEe  BBIMOJHCHUSI
paboT pa3HOro ypoBHS
CIIOYKHOCTH;

pa3sBUTHE  TBOPYECKUX

CIIOCOOHOCTECH,
WHTYUIIUH, HAaBBIKOB
CaMOCTOSTEIILHOM
JICATEIIBHOCTH.
HUTOI'O 68
COI''TACOBAHO COI''TACOBAHO

[IpoTokon 3acenanus
METOIUYECKOr0 00bEIMHEHUS
yuutened MAOY rumuaszuu Ne 25
oT « 27 » aBrycra 2021 r. Ne 1
0O.1O. Tumenko
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E. B. CunensaukoBa
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