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@enepanbHas pabouas mporpaMma Mo y4dyeOHOMY mpenMery «Marematukay
(6a30BBIA ypoBeHB) (MpeaMeTHass 0bmacTh «MaTemaTuka U HHPOPMATHKAY) BKIIOYAET
MOSICHUTENBHYIO 3aIIUCKY, COJIepKaHuEe 0OOyUEHHs, IUITAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS
MpOrpaMMbl IO MaTeMaTHKe, TeMaTHYEeCKOe IUIAHUPOBaHUE, NepeueHb (KoaudukaTop)
pacupeeNieHHbIX MO Kjaccam IpOBEPSEMbIX TPEOOBAHMI K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbI CPEHET0 OOIIET0 00pa3oBaHus U SJIEMEHTOB
COJIep’KaHusl MO MaTeMaTuKe, MepedyeHb (KoAu(UKaTop) MpoBEpsieMbIX TpeOOBaHMIA
K pe3yJbTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTeIbHOW MPOTPaMMBbI CPEIHEro OOIIero
00pa30BaHUs U PJIEMEHTOB COJEPKAHUS 110 MATEMATHKE.

[TosicHuTEnpHAS 3alKCKa OTpa)kaeT OOLIME LEIU U 3a/1a4d U3yYEeHHsS] MaTEMATHUKH,
XapaKTePUCTHKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YYCHHIO O0YyJarolIUMHUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakKe MNOAXOJbl K OTOOpY coAepKaHusd, K
ONPEIEIECHUIO TIIAaHUPYEMBIX PE3YJIbTATOB.

ConepxxaHue OO0ydeHHsS PpACKPBIBAET COAEpP)KATEIbHbIE JIMHUHM, KOTOPBIE
MpeaiaraloTcsa JUisl 00s3aTeIbHOIO HM3YYEHHUs B KaKIOM KJIacCce€ Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHus.

[InanupyemMble pe3ysbTaTbl OCBOCHHSI MPOrpPaMMbl MO MaTEMAaTHUKE BKIHOYAIOT
JUYHOCTHBIE, METANPEAMETHBIE PE3yJIbTaThl 3a BECh MEpPUOJ OOYYEHHsS Ha YpPOBHE
cpeaHero o0miero oopa3oBaHusi, a TaKXKe MPEAMETHbBIE JTOCTUXKEHUS 00yYarolerocs 3a
KaXX/IbIid 101 O0y4YeHUs

HHOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O MaTeMaTMKE Ha YpPOBHE CpeaHero oOmero oopa3oBaHus
pa3zpaborana Ha ocHoBe ®I'OC COO ¢ yuyeTroM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUIA,
NPENBABISIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHMIO, U TPAJUIIMNA POCCUMCKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl 10 MaTeMaTHKE OOECTeUMBAcT OBJIAJICHUE
KITFOUEBBIMA ~ KOMIIETEHIIUSAMH, COCTABJISIIONIMMUA OCHOBY  JIJIi  CaMOPAa3BUTHUS U
HEMPEPHIBHOTO 00pa3oBaHus, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTU 00YUAIONTUXCS.

B nporpamme mo maremarvke ydTeHbI ujeu U nosioxkeHus: KoHuenmuu pa3BuTus
MaTemaThaeckoro oopasoBanus B Poccutickoit denepanuu. B cooTBeTCTBUY C Ha3BaHHEM
KOHIICTIIINM, MaTeMaTH4eCcKoe OOpa30BaHUE JIOJDKHO, B YAaCTHOCTH, MPEIOCTaBISATH
KKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MaTEeMAaTHUECKUX 3HAHUM,
HEO0OXOUMOr0 JUIsl JalbHEWIeH yCIenHON )XKU3HU B ooO1iecTBe. IMEHHO Ha pelieHue
ATOM 3aJa4u HalleJIeHa IporpaMmMa 1o MaTeMaTruke 0a30BOro YpOBHSI.

B snoxy muudposoit Tpanchopmarmu Bcex cdep YeTOBEUECKON MeATeTLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boit
MaTeMaTU4eCKON TOJITOTOBKHU. YK€ B IIKOJIE MATEMAaTHKA CIIY>KUT OMOPHBIM MPEIMETOM
JUTST W3YYEHUS CMEXKHBIX [JUCHUIUIAH, a B JKW3HU TIOCJE IIIKOJBl pPeaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOYET MOTHOIICHHOM
0a30B0i1 001I€00pa30BaTEILHON TOJATOTOBKM, B TOM YHCIIE W MaTEeMaTHYECKOH.

4
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D10 00YCIOBICHO TEM, YTO B HAIIM JHH PACTET YHUCIO CIELUATbHOCTEH, CBSI3aHHBIX
C HEMOCPEACTBEHHBIM MIPUMEHEHNEM MaTEeMaTHKU: U B cepe SIKOHOMUKH, U B OU3HECe,
Y B TEXHOJIOTUYECKUX 00JIacTsIX, U 1axke B TyMaHUTapHBIX cpepax. Takum oOpazom, Kpyr
oOydaromuxcs, JUisi KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM MPEIMETOM,
CYLIECTBEHHO PACIIUPSIETCS.

[IpakTHyeckasi MONE3HOCTh MAaTEMAaTHKH OOYCIOBJIEHA TEM, YTO €€ MPeaMETOM
ABJISIIOTCS. (DyHIaMEHTaIbHbIE CTPYKTYPhI HAIIETO MHUpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEHIINX, YCBAaUBAEMBbIX B HEMOCPEACTBEHHOM
OMbITe, JO JOCTaTOYHO CJIOXKHBIX, HEOOXOJAMMBIX JJIi Pa3BUTHS HAyYHBIX
U TEXHOJOTMYECKUX HJIel. be3 KOHKpPETHhIX MaTEeMaTHYECKUX 3HAHUU 3aTpyIHEHO
MOHMMAaHWE TPHUHIUIIOB YCTPOWCTBA M HCIIOJNB30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIPUATUE U HUHTEpIpETalus pa3HOOOpa3HOM COLMAIBHOW, HSKOHOMMYECKOM,
MOJIUTUYECKOW — uH(popManuy, Mamodp(eKTUBHA TOBCEAHEBHAs  MPAKTUYECKas
AesTeNbHOCTh. KaK1oMy 4emoBeKy B CBOEH JKM3HH MPUXOAUTCS BBITIOIHATEH TOCTATOYHO
CJIOKHBIE PACUEThl U COCTABJIATH HECIOXKHBIE AITOPUTMbI, HAXOJIUTh HYXHbIE (hOPMYIIbI
U TIPUMEHSTh HMX, BJIAJETh MPAKTUYECCKHUMH MPUEMaMU T€OMETPUUYECKUX U3MEPEHU U
NOCTPOEHUHM, 4YWTaTh WHGOPMAIUIO, TPEJCTABICHHYIO B BUIY TaOJUIl, JUarpamm U
rpaduKoB, KHUTh B YCIOBUAX HEOMPEICICHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep
CIIy4alHBIX COOBITHUM.

OAHOBPEMEHHO € paclIupeHueM cep NPUMEHEHUs MAaTeMaTUKU B COBPEMEHHOM
obmiecTBe Bce 0Ooree BaXHBIM CTAHOBUTCS MAaTeMAaTHYECKUH CTWJIb MBIIIJICHHS,
NPOSIBIISIOLIMIICS B ONpPENEICHHbIX YMCTBEHHBIX HaBbIKax. B mpoiecce u3ydeHHs
MaTEMaTUKH B apceHal MPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIHS U JEAYyKIUs, 0000IIeHNe U KOHKPETH3allus, aHaJu3 U
CUHTE3, Kiaccuukaius U cucremMaruszanus, abcrparupoBanue U aHanorusi. OOBEKThI
MaTEeMaTHUYECKUX YMO3AaKIIOUEeHUH, TpaBWIa WX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXaHMU3M  JIOTMYECKUX  TOCTPOEHUHM,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHMs
dbopmynupoBaTth, 00OCHOBBIBATH M JIOKa3bIBaTh CYXKJICHHS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOe MBIIIIeHHEe. MaTteMaTuke MpUHAIICKUT BeAylIas pojb B (POPMUPOBAHUU
AITOPUTMHYECKOM KOMIIOHEHTHI MBIIUICHUS WU BOCIUTAHWM YMEHHM JIeWCTBOBATH 11O
3aJJaHHBIM aJITOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B
MpoIECcCe PEIICHHUs 3a]]a4 — OCHOBHON Y4EOHOM IeATeTbHOCTH Ha YPOKaX MaTeMaTUKH —
Pa3BUBAIOTCSI TBOPYECKAS U MPUKJIIAHAS CTOPOHBI MBITIUICHHUS.

OOydeHrne MaTeMaTHKE JAeT BO3MOXHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
panMoHaNbHYI0 U WHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee TMOIXOJSIINE
S3BIKOBBIC, CHMBOJUYECKHE, TpapUuecKhe CpeACTBa s BBIPAKEHUS CYXKICHUH U
HATJISAHOTO UX MPEICTaBICHHUS.

HeoOxoauMbpIM KOMITIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUU
SBIIIETCS 00IIIee 3HAKOMCTBO C METOaMH MTO3HAHUS JICHCTBUTEIILHOCTH, TIPEICTABICHHE
O TMpeaMeTe U METOJEe MAaTeMaTUKHU, €ro OTIUYMUS OT METOJOB €CTECTBEHHBIX
¥ TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MAaTEMaTUKU Ji1 PEIICHUs
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HAyYHBIX U MPUKJIAAHBIX 3a7a4. Takum o0pa3oM, MaTeMaTHuECKOe 0Opa30BaHNnE BHOCUT
CBOM BKJIaJ B (POpMUpOBaHKE OOLIEH KYJIbTYPhl YEIOBEKA.

N3ydyeHnne MareMaTUKHA CIOCOOCTBYET ACTETHUECKOMY BOCIUTAHHUIO YelIOBEKa,
MOHMMAHUIO KPAacOThbl U M3AIIECTBA MAaTEMaTHYECKUX PACCYKICHUH, BOCHPUATHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuopuretnpiMu 1ienssMu 00ydeHus: matematuke B 10—11 xmaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCSI:

(GopMupOBaHHE IIEHTPAIBHBIX MaTEeMAaTHMYECKUX TMOHATHH (YHMCIo, BEIMYMHA,
reoMeTpuyeckas ¢urypa, NepeMeHHas, BEpPOSTHOCThb, (PYHKITHS), 00ECIIEUNBAIOIINX
MIPEEMCTBEHHOCTH U MEPCIEKTUBHOCTh MaTEMaTHUECKOTO 00Pa30BaHUs 00yUarOIINXCS;

MoJIBe/IcHUE OOydYaroluXcsi Ha JOCTYIMHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKH U OKPYKAIOIIETO MHUPA, TOHUMaHNEe MaTeMaTUKHA KaK 4acTu
o0IIe# KyJIbTYpHl YEIOBEUECTBA;

pPa3BUTHE MHTEIUIEKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
MO3HABATENBHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIIJICHHUS,
WHTEpeca K M3YUCHHIO MAaTEMaTHKH;

¢opmupoBanrne (GYHKIIMOHATBPHOW MaTEeMaTHUYECKOH TPAMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTEMAaTUYECKUE AaCHeKThl B PEATbHBIX JKU3HEHHBIX CHUTYaIUsIX U
Opy  U3YYCHHHM JPYTHX YYE€OHBIX TPEIMETOB, TMPOSBICHUS 3aBHUCHMOCTEH U
3aKOHOMEPHOCTEH, (QOpMyIUpOBaTh HX Ha s3BIKE MATEeMAaTUKH U CO3JaBaTh
MaTEeMaTHYeCKHE MOJENH, MPUMEHSATh OCBOCHHBIH MAaTeMaTHYECKH ammapar s
pelIeHrsT TPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1ad, WHTEPIPETHPOBATh W OIEHUBATH
MOJTy4YEHHBIEC PE3yTbTaTHI.

OCHOBHBIMU JHHHSIMH cojepkaHusi marematukn B 10-11 kmaccax sBistOTCS:

«Hucna u BbIUHUCIECHUD», «Alredpa» («Anredpanueckue BBIPAKEHUS», «YPABHEHUS U
HEepaBeHCTBay), «Hauana MaremaTuueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
Gurypsl 1 uX CBOMCTBaY», «/I3MepeHne reoMeTpUIECKUX BEIHINHY),
«BeposTHOCTh U CTaTUCTHKa». JlaHHBIE IMHUU PAa3BUBAIOTCS MapajlielbHO, KaXKaas B
COOTBETCTBUHM C COOCTBEHHOU JIOTMKOW, OJJHAKO HE HE3aBHUCHUMO OJIHA OT JIPyroil, a B
TECHOM KOHTaKkTe U B3aumojeicTBuu. Kpome 3TOro, mx oObEIUHSET JOrHuYecKas
COCTaBIISIIOLIAs, TPAAUIMOHHO TPUCYIIas MaTeMaTUKe U IPOHU3BIBAIOIIAs BCE
MaTeMaTU4YeCcKue Kypchl U cofiepkarenbubie muann. ChopmynupoBannoe B PI'OC COO
TpeOOBaHHE «BJAJEHUE METOJAaMU JOKa3aTeNbCTB, aJrOPUTMaMU pELICHHUS 3ajad,
yMeHue GopMyJINPOBATh ONPEAETIEHHS, AKCHOMBI U TEOPEMBI, IPUMEHSTH UX, TPOBOIUTH
JI0Ka3aTeJIbHbIE PAcCyXJICHUS B XOJ€ PELICHUS 3a/auy» OTHOCUTCS KO BCEM Y4E€OHBIM
KypcaMm, a (OpMHpPOBaHHME JIOTMUECKUX YMEHHM pacrpeaenseTcss Mo BCeM ToAaM
oOy4eHHs Ha YPOBHE CpeTHEro 001Iero oopa3oBaHusl.

B cootBerctBUM ¢ ®I'OC COO maremaTHka siBIsieTCs 0043aTENbHBIM MTPEAMETOM
Ha JaHHOM ypoBHE oOpasoBanus. [IporpamMmoil mo maTemaTuke MpeaycMaTpUBacTCs
u3ydeHne ydeOHoro mpeameTra «MaTemaTtwkay B paMKaxX TpeX YYeOHBIX KypCOB:
«AnreOpa W Hadajga MaTeMaTU4eckoro aHamusa», «['eomerpusi», «BeposSTHOCTH M
CTaTUCTUKa». POPMUPOBAHUE JTOTHUECKUX YMEHHM OCYIIECTBISETCS HA MPOTSHKEHUH
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BCEX JIET 00y4YeHHUs Ha ypOBHE CpPEAHETO OO0IIero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKH
BKJIIOYAIOTCS B COJIEP)KaHNE BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KypCOB.

OO111ee YKMCII0 YacoB, PEKOMEHI0OBAHHBIX I M3YyUCHHUS MaTeMaTuku, — 340 4acos:
B 10 kmacce — 170 ugacoB (5 ywacoB B Hepemo), B 11 kmacce — 170 gacos (5 gacoB B
HEJIEIO).
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTEMATUKHN Ha YPOBHC OCHOBHOI'O O6HIGFO O6pa3OBaHI/IH HaIIpaBJICHO HA
JOCTHKCHHC O6yIIaIOIHI/IMI/IC5I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX W IIPCAMCTHBIX
O6paBOBaTCJILHI>IX PE3YIIbTATOB OCBOCHHA y‘le6HOI‘O npcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrarte M3ydeHHs MaTeMaTHKH Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
y o0Oydarorierocst 0yayT copMUpPOBaHBI CIASAYIOMNUE TUIHOCTHBIE PE3YIbTaThI:

1) rpask1aHCKOr0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIIMKA OOYYaroIerocs KaK aKTHBHOTO H
OTBETCTBCHHOTO YJICHA POCCHIMCKOIrO OOINECTBA, MPEICTABICHUE O MaTeMaTHUCCKUX
OCHOBaxX (h)YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUH, MPOLIEIYP IPAXKTaHCKOTO
obrrecTBa (BBIOOPHI, ONPOCH U APYroe), YMEHHE B3aUMOCHCTBOBATh C COIIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHHU C MX (PYHKIIUAMHU M Ha3HAUYCHUEM,

2) IATPHOTHYECKOI0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh POCCHUICKOW TPaXKJAHCKOWM  HWIEHTUYHOCTH, YBAKCHUS
K MPOIUIOMY W HACTOAIIEMY POCCUMCKOM MATEMAaTHUKH, IIEHHOCTHOE OTHOIICHUE
K JIOCTHKECHUAM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMAaTUYE€CKOW IIKOJIBI,
UCITOJIb30BaHUE ITUX JOCTHKEHUM B IPYTUX HAyKax, TEXHOJOTHAX, chepax SKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

OCO3HaHUE JYXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoaa, cHOpPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUS, ATHYECKOTO TOBEACHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTHIO YUEHOI'O, OCO3HAHHWE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOrO OyIyILEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHUSI:

JCTETUYECKOE OTHOLIEHUWE K MUpPY, BKIIOYasg DOCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jau, PEIICHHH, pacCyXICHWH, BOCIPUUMYHUBOCTH K
MaTeMaTU4YECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKoro BOCIATAHMA:

c(hOpPMHUPOBAHHOCTh YMEHUS NMPUMEHSATH MaTEMaTUUYECKHE 3HAHUS B HMHTEpecax
310poBOro M 0Oe30macHoro ooOpas3a »KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
30POBBIO  (3710pOBOE MHUTaHUE, COATaHCUPOBAHHBIA PEXKUM 3aHATHM U OTIbIXa,
peryispHas puznueckas akTUBHOCTD), (PU3HMYECKOE COBEPIIICHCTBOBAHUE MPHU 3aHITHSIX
CIIOPTUBHO-03/I0POBUTEIILHOU 1€ TEIIbHOCTBIO;

6) TPy/10BOro BOCIIATAHMA:
TOTOBHOCTh K TPYJy, OCO3HAHHE IICHHOCTH TPYIOJIOOHS, HHTEPEC K PA3THYHBIM
chepam mpoecCHOHATBLHON JESITEIBHOCTH, CBS3aHHBIM C MAaTEeMAaTHKONH U €e

8



denepanbHas paboyas nmporpamma | Maremaruka. 10—11 kiaccsr (6a30BbIi YPOBEHBD)

MPWIOKEHUSIMHA, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymiedt mpodeccun
U pPEaTM30BbIBATh COOCTBCHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpPA30BaHUIO Ha MPOTHKCHUN BCEH JKH3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEHICHUM MPAKTUICCKUX 3a/1ad MaTeMaTHICCKOM
HaTPaBJICHHOCTH;

7) 3KOJIOTMY€eCKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTb 3KOJOTUYECKON KYJIbTYPbl, HOHUMAHNE BIUSHUS COLIUAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHOM CPEibl, OCO3ZHAHKE
rJI00aJbHOTO  XapakTepa HKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha IpPUMEHEHUE
MaTeMaTUYECKUX 3HAHUM I pelIeHus 3a7ad B OOJacTH OKpPY’KaloIIeW Cpenbl,
IJIAHUPOBAHKME MOCTYIKOB M OLIEHKH MX BO3MOJKHBIX MOCIEICTBUN JJIA OKPYXKarolen
Cpelbl;

8) HEHHOCTU HAYYHOI'O IIO3HAHMUA

C(l)OpMHpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY YPOBHIO
Pa3BUTHA HAYKH U 06HIGCTBCHHOﬁ IMPaKTUKH, IOHUMAaHHC MaTeMaTHUYEeCKOM HAayKH KaK
C(l)epBI YeJIOBEUECKOU ACATCIBHOCTH, 2TAIIOB €C PA3BUTHA U 3HAYMMOCTHU I PA3BUTHUA
OUBUIIN3alll, OBJIAACHHUC S3BIKOM MATCMATHUKU U MaTEeMaTHUYECKOM Ky.]'IBTypOﬁ KakK
CpeacTsBomMm IIO3HAaHUA Mupa, I'OTOBHOCTBH OCYHICCTBIIATD IMPOCKTHYIO U
HCCIICOA0BATCIIbCKYIO ACATCIbHOCTE HHINBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOeHUS TPOrpaMMBbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO O0OIIIETO
oOpa3zoBaHus y oOyuaroiierocsi 0yayT chopMUpOBaHbl METANPEAMETHBIE PE3YJbTaThl,
XapaKTEpU3YyIOIINECs] OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIHLHBIMHU JCHCTBUSAMH,
VHUBEPCATbHBIMH  KOMMYHUKAaTUBHBIMH  JICUCTBUSIMH W yYHUBEPCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSMU.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBbie Jornyeckue aeiicTBus:

BBUSIBJISITh U XApAaKTEPU30BaTh CYLIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUUYECKHUX
00BEKTOB, MOHSATUN, OTHOIIEHUH MEXIy MNOHATUSIMH, (OPMYIUPOBATH OMPEICICHUS
MOHSITUHM, YCTAHABIIMBATh CYIICCTBEHHBINM MPU3HAK KIAcCH(UKAIIMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIU3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U IPEOOPA30BLIBATH CY)KICHUS: YTBEPAUTEIbHBIC
U OTpHIATeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M IMPOTHBOPEYMS
B (akrax, [aHHbIX, HAONIONCHMSIX U YTBEPXKACHUSIX, Npeajaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y MPOTUBOPEY U,

JIe1aTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKIOUYEHHM, YMO3aKIFOUEHUN IO AHAJIOTUU;
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MPOBOANTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MAaTEeMAaTUYECKUX YTBEPIKIECHUIN
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHUBOAUTH IPUMEPHI
M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BHIBOJIBI;

BBIOMpaTh CIOCOO perieHus yueOHON 3a/1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHusi, BHIOMpaTh HanboJee MOAXOMAUINA C YYETOM CaMOCTOSTENBHO BBIICICHHBIX
KPUTEPHEB).

ba3oBble ncciienoBare/ibCKue AeiCTBUS:

UCIOJIb30BaTh  BONPOCHI KaK  MCCIEIOBATEIbCKUA MHCTPYMEHT  IO3HAHMS,
(GopMynupOBaTh BOMPOCH], (DUKCHPYIOIINE MPOTHUBOpEUHE, MpoOIeMy, YCTaHABIUBATD
HCKOMOE U JaHHOE, (POPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO [TO3ULIMIO, MHEHUE;

IIPOBOJAUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, MCCIIEIOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYecKOro oOBeKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (popMynHpoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTam
MPOBEICHHOI0 HAOJIOJEHUS, UCCIEAOBaHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yNbTaTOB, BIBOJOB U 0000IEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIIBUIATH
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIISITH Je(OUIIUTHI HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJII OTBETAa HAa BOIIPOC
U JUIS pELLICHUS 33/1a4K;

BBIOMpaTh WH(OpPMAIMI0O W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIMIO PA3TMYHBIX BHIOB U (HOpM
MpeACTaBJICHHUS;

CTPYKTYpUpOBaTh HMHGOPMAIIMIO, TPEJICTABISATh €€ B Pa3IMUHbIX (popMax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAJIG)KHOCTh MH(OpMAIMU O CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM
KputepusiM, chOpMYyJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JelCTBHUS
Oo0menne:

BOCIIPUHUMATh U (POPMYyIHUPOBATH CYXKJEHHUS B COOTBETCTBHHM C YCJIOBHUSIMHU
Y LETSIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO0 XOJy PEIICHUs 3a/ladyi, KOMMEHTHPOBATH
IIOJIy4YE€HHBIN pe3yJIbTaT;

B XoAe OOCYyXIeHHus 3aJaBaTb BOIPOCHI MO CYIIECTBY OOCYXIaeMO TEMBI,
poOJIeMbl, pemaeMoi 3a/ladyu, BBHICKA3hIBATh HJICH, HAIlCJICHHBIC Ha MOWCK pPELICHWS,
COTIOCTABJIATh CBOM CYXICHUS C CYXACHUSAMH JAPYTUX YYaCTHUKOB JIMAJora,
oOHapy>XHUBaTh Pa3INYUe U CXOACTBO IMO3UIINI, B KOPPEKTHOU PopMe HopMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHUS;
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MPEJCTABIATh PE3YIbTAaThl pPEIICHUs 3aJayd, SKCIEPUMEHTAa, HCCIEeI0BaHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHUS C YYE€TOM 3ajJiay
pe3eHTallMi U 0OCOOEHHOCTEH ayJUTOPHUH.

PerynsiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranmsamnus:

COCTABJISITH IJIaH, aJITOPUTM PEILICHUA 3a/1a4, BEIOUPATH CIIOCOO PEIICHHUSI C YYETOM
UMCIOIIIUXCS  PECypCcOB M COOCTBEHHBIX  BO3MOXKHOCTEHM, apryMEHTUpPOBATH
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C yUeTOM HOBOW MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI HHTEJJIEKT:

BJa/IeTh HaBbIKAMH I103HABATEIbHONW pe(IIEKCHMM KaK OCO3HAHHUs COBEPIIAEMBIX
JNEUCTBUA M MBICIHMTENBHBIX IPOLIECCOB, WX PE3YyJIbTATOB, BIAAETh CHOCO0AMU
CaMOINPOBEPKH, CAMOKOHTPOJI Mpoliecca M pe3yJbTaTa PEIIeHUs MaTeMaTUYECKON
3a]1a4y;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPU PELICHUH 3a/JayH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBLCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHMBATh COOTBETCTBHE pE3y/bTaTa L€ U YCIOBUSAM, OOBACHATH HPUUYMHBI
JOCTUKEHUSI WM HETOCTHKEHUS Pe3yJIbTaTOB JEATENbHOCTH, HAXOAUTh OUTMOKY, 1aBaTh
OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MMOHUMATh U UCTIOIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHANBUIYATIbHON pabOThI
Npy pEeHIeHUH Yy4eOHbIX 3a1ady, NOPUHUMATh LEJdb COBMECTHOW JIESTEIIbHOCTH,
IUIAaHUPOBAaTh OpPraHMU3alMI0 COBMECTHOW palOoThl, pacHpenensaTb BUIbl padoT,
JIOTOBapUBaThCsA, OOCYKAAaTh MPOLECC M pe3yiabTaT pabdoThl, 0000IIATh MHEHHS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE LUITYPMbI» U HHBIE), BHITIOJIHITH CBOIO YaCTh pa0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTMMH WICHAMH KOMaH/bl, OLIEHUBAaTh KAY€CTBO CBOETO BKJIAJla B OOLIMIA
MPOJYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS TPOrPaMMBI IO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl MPEACTABICHBI IO TO/laM OOYYCHHS B
paMKax OTIEIbHBIX Y4EOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jefiax MpPOrpaMMBbI MO
MaTeMaTHKe.
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

IHHOACHUTEJIBHASA 3AIINCKA

VYyebnblll Kypc «Anredpa u Hayajga MaTeMaTHYECKOTO aHAJIU3a» SBIISAETCS OJHUM
U3 HauOoJsiee 3HAYMMBIX B IMpOrpamMMe CpeIHero oO0Iiero oOpa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOECIEYMBAECT MHCTPYMEHTAIbHYIO 0a3zy M1 M3y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JIpyroil CTOpPOHBI, (POPMHUPYET JIOTUYECKOE
¥ a0CTpaKTHOE MBIIUICHUE OOYyYaroIMUXCsl Ha YPOBHE, HEOOXOAMMOM JJIsi OCBOCHHUS
y4eOHBIX KYpCOB MH(POPMATHKHU, OOLIECTBO3SHAHMS, HCTOPHUH, CIOBECHOCTH. B pamkax
yuyeOHOro Kypca «AnreOpa M Hauyajga MaTE€MaTHYECKOIO aHaln3a» O0ydaroIuecs
OBJIAJICBAIOT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOM HaYKH, KOTOpast GOpMyIUPyET CBOU
JOCTHKEHMS B MaTeMaTU4eckon hopme.

VY4eOHblIil Kypc anreOpbl U Haual MaTeEMaTUYECKOTO aHaIM3a 3aKJIa/IbIBa€T OCHOBY
JUIE  YCHEIIHOTO OBJQJICHUS 3aKOHAMU (PH3UKH, XUMHHW, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX  TEHJEHUUN  HKOHOMHKM M  OOLIECTBEHHOW  HU3HH,  I103BOJIAET
OPUEHTHUPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO MCIMOJIb30BaTh MX B IMOBCEAHEBHOW XU3HU. B TOXXe Bpemsi OBIaJcHHUE
a0CTpaKTHBIMU U JIOTMYECKU CTPOIMMH MaTEMaTHYECKMMH KOHCTPYKLIUSAMU Pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HWCTHHHOCTb YTBEPXKICHUS,
UCTIONIb30BaTh O0OOIIEHHE ¢ KOHKPETH3allUI0, a0CTparupoBaHUE W aAHAJIOTHIO,
dbopMupyeT KpeaTUBHOE U KPUTUYECKOE MBIIIUICHHE. B X0/1€ n3yueHus anreOpsl 1 Havdal
MaTeMaTHYECKOr0 aHalli3a Ha YpOBHE CpeHero o0Iero oopazoBaHusi 0Oydaromuecs
HOJTy4YalOT HOBBIN OTIBIT PEHICHUs MTPUKIAIHBIX 33]]a4, CAMOCTOSTEIbHOTO MOCTPOSHUS
MaTeMaTUYEeCKUX MOJeNIiel pealbHBIX CUTyalldid W WHTEPIPETalUd IMOJTYYeHHBIX
pellieHui, 3HAKOMATCA C IpUMepaMi MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPUPO/E,
HayKe U B UCKYCCTBE, C BBIJAIOIIMMHICS MAaTEMAaTHUYECKUMH OTKPBITHSIMH U KX aBTOPAMH.
VY4eOHblli Kypc anreOpbl W Hadyajl MaTEeMaTU4YeCKOro aHajau3a o0sagaer
3HAYUTENIbHBIM BOCIUTATEIbHBIM TOTEHIUAIOM, KOTOPBIM peaju3yercs Kak yepes
y4eOHbIN MaTepHall, CHOCOOCTBYIOLIUH (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
U uepe3 cnenuduky ydeOHOM IesTeIbHOCTH, TPeOyIomeH CcaMOCTOSTEILHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHON KOHILIEHTpAllMM BHUMAHUSI U OTBETCTBEHHOCTH
3a TIOJTyYEHHBIN pe3ybTarT.

B ocHoBe Meronuku oOyueHus anreOpe M HayajlaM MaTeMaTHYECKOTO aHalu3a
JICKUT ACSITETbHOCTHBIN MPUHITUT 00YUICHHSI.

B cTpykType nporpammsl o ajnreOpe 1 HayaiaMm aHalIu3a BBIICTSIOTCS CIeIyIOIIHe
COJIep)KaTeNbHO-METONYECKHEe JMHUU: «Yucna W BBIYMCICHUN», «DyHKIUU U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Havama maTemaTnueckoro aHaiuzay,
«MHOXecTBa M JOruka». Bce OCHOBHBIE COJEp)KaTEIbHO-METOIUYECKHE JIMHUU
U3Y4aloTCsl Ha TMPOTSHKEHUH JBYX JieT OOy4YeHHs Ha YPOBHE CpPEAHEro oOIIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSSA APYT APyra M MOCTETNIEHHO HACHIIAsICh HOBBIMU
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TeMaMH U pasnenamu. J[aHHBIN ydeOHBIN Kypc SIBISETCS HHTETPATUBHBIM, MOCKOJIBKY
oObeuHsIeT B cebe cojep)kaHhe HECKOJbKMX MaTeMaTUYECKUX NUCIMIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATUUECKUIN aHAJIU3, TEOPUSI MHOXKECTB U Apyrue. [1lo mepe toro
Kak oOydaroliuecs: OBJIaJIeBalOT Bce O0jee MIMPOKHUM MATEMaTHUYECKUM ammnapaToM, y
HUX TOCIEAO0BaTeIbHO (HOPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYI0 MOJENIb PEAJIbHONW CHUTyalluM, NPUMEHSATh 3HAHUA, MOJYYCHHbBIC
B y4eOHOM Kypce «AnreOpa M Hauyajga MaTEMaTUYECKOrO aHallu3ay, IS pelleHus
CaMOCTOSATENbHO  CHOPMYJIMPOBAHHOM  MaTeMaTHYeCKOM  3ajaud, a  3aTeM
MHTEPIPETUPOBATH NOJYYCHHBIN PE3YJIbTAT.

ConepxaTenpHO-MeTOANYECKAasT JUHUA «YUucna ©  BBIUMCIEHUS» 3aBEpILIACT
(opMupOBaHKE HABBIKOB UCTIOIB30BAHUS JCHCTBUTENBHBIX YHCEI, KOTOPOE OBLIIO HAYATO
Ha ypOBHE OCHOBHOT0 0011ero o0pa3zoBanusi. Ha ypoBHe cpeHero oo1miero oopa3oBaHust
oco0oe BHUMaHHE yaenseTrcs (HOPMUPOBAHUIO MPOYHBIX BHIYUCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOUIUX B €05 UCIIOIb30BAHUE PA3JIMYHBIX (POPM 3aIIUCHU AEHCTBUTEIBLHOTO YUCIIA,
YMEHHUE PAalHUOHAIBHO BBINOJIHATH JEWCTBUS C HUMH, JI€NaTh MPUKUAKY, OLICHUBATH
pesynbrar. OOydyaromuecs TMOJIY4YalOT HABBIKM MPHUOJMKEHHBIX  BBIYUCIICHH,
BBINIOJTHEHUST JEUCTBUH C 4HClIaMu, 3alMCaHHBIMU B CTaHJApTHOU ¢opme,
UCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAKECHHUIA.

CopepxatenibHast TUHUS «Y paBHEHHSI U HEPABEHCTBA» PEATU3YETCS HA MPOTKEHUU
BCEro 00y4YeHHUs1 Ha YPOBHE CPEIHET0 00IIer0 00pa30BaHus, MOCKOJIbKY B KaX/I0M pasJieie
OporpaMMbl IPEIyCMOTPEHO pEIIeHHE COOTBETCTBYIOUIMX 3afad. OOyuaromiuecs
OBJIQJICBAIOT PA3IMYHBIMU METOJIAMU PEIICHUS 1ENbIX, PAIMOHATLHBIX, UPPAIMOHATILHBIX,
MOKa3aTeIbHbIX, JJOTApU(PMUUECKUX U TPUTOHOMETPHUUECKUX YPaBHEHUH, HEPABEHCTB U UX
cucteM. [lonyueHHbIe yMEHUS UCTIONB3YIOTCS MPU UCCIEI0BAHUN (PYHKIUH C TOMOUIBIO
IPOU3BOIHOM, PEIICHWH MPUKIAJHBIX 337a4 W 3a7a4 Ha HAXOXICHUE HAUOOJBIITNX
Y HaMEHBIITNX 3HaYeHU GyHKIwH. JlaHHas conepKarelibHask TIMHUS BKITIOYAET B Ce0S TaKKe
(opMHpOBaHWE YMEHHMI BBINOJHATH pacueThl MO (popmynaM, npeodpa3oBaHUs LETBIX,
palMOHANIBHBIX, WPPALMOHAJIBHBIX WU TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKkKe
BBIPAXEHUH, COJIEpKAILMX CTENEeHHU U Jiorapudmbl. brarogaps nzydeHuro anredpandeckoro
Marepuana MPOUCXOIUT JajibHEillee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPaKTHOIrO
MBIIUICHUS 00yJaroIuXcs, GOPMUPYIOTCS HABBIKHU JISTyKTUBHBIX PACCYXKIACHUHN, paOOTHI
C CUMBOJIbHBIMU (hOpMamu, NMpeJCTaBICHUSI 3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BUJIE
PaBEHCTB M HepaBeHCTB. AnreOpa npeiaraet 3hHEeKTUBHBIC MHCTPYMEHTHI JIJIS1 PEIICHUS
NPAKTUYECKUX M €CTECTBEHHO-HAYUHbBIX 3a/ay, HarjisigHO JE€MOHCTPUPYET CBOU
BO3MOYHOCTH KakK SI3bIKa HAYKHU.

ConepxxarenpHO-MeTOaMYeCKass  JuHUA  «DyHKIMM ©  rpaduKkw»  TECHO
MeperUieTaeTcs ¢ APYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a/aeT  NOCJIEJOBAaTENbHOCTh  WM3y4YEHUs  Marepuana. M3ydeHue  CTENEeHHOW,
MOKa3aTeIbHON, JIOTApU(PMUIECKON W TPUTOHOMETPHUUECKUX (DYHKIMI, WX CBOWCTB
U TpauKOB, HUCIOJb30BaHWE (YHKIHMN IJIs pEHIeHUs 3anad U3 JPYrux Yy4eOHBIX
MIPEAMETOB U PEAJbHOM ’KM3HU TECHO CBS3aHO KaK ¢ MaT€MaTUYECKHM aHAJIU30M, TaK
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U C PEIICHHEeM ypaBHEHUH W HepaBeHCTB. [Ipu 3TOM OOJBIIIOE BHUMAHHUE yIEISETCS
(GhOpMHUPOBAHNIO YMEHUS BBIPAXKaTh (POPMYJIAMH 3aBUCHMOCTH MEXKIY Pa3TuIHBIMU
BEITMYMHAMU, UCCIIE0BATh MOTy4YeHHBbIC (DYHKIMH, CTPOUTh MX Tpaduku. Marepuan
CoJiep)KaTeIbHON JTMHUM HAIEJIeH Ha Pa3BUTHE YMEHHM M HABBIKOB, MO3BOJISIOIINX
BBIPKATHh 3aBUCUMOCTH MEXIY BEIMYMHAMH B PAa3INdHON (opMe: aHATUTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzyuenue cnocoO6CcTByeT pa3BUTHIO alTOPUTMHUECKOTO
MBIIIICHUS, CIOCOOHOCTH K 0000IIEHUIO ¥ KOHKPETU3AINH, UCTIOJIH30BAHUIO aHAIOTHA.
ConepxarenpHass JuHUA «Havana wmaTeMaTWyeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIUPHUTh KPYyTr KaK MaTEMaTUYECKHUX, TaK M TPHUKIAAHBIX 3aad,
JOCTYMHBIX OOYYalOMIMMCs, Y KOTOPBIX MOSIBISETCA BO3MOXHOCTh HCCIIENOBaTh H
CTpOUTh Tpaduku (PYHKIUH, OMPENCITh UX HAWOOJNBIINEC W HANMCHBINHNE 3HAYCHUS,
BBIYUCIIATh TUIOMAAH (GUTYp W OOBEMBI TE, HAXOAWTh CKOPOCTH W YCKOPCHHS
npoueccoB. ConepkareybHas JMHUAA OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUS
MaTeMaTHYECKNX MOJIENICH peaTbHBIX CHTyaIluid, HAXOXICHUS HAMIYYIIEro pPeIlICHUs
B TMPHUKJIAJHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MAaT€MaTHYECKOr0 aHaliu3a CHOCOOCTBYET pa3BUTUIO a0CTPaKTHOTO,
(OpMaTbHO-JIOTHYECKOTO ¥ KPEaTUBHOTO MBINIICHUS, (HOPMHUPOBAHUIO YMEHHM
pacro3HaBaTh TPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHHKE W HCKYCCTBE.
OOyyaromyecs y3HAIOT O BBIJAIOIIMXCS PE3YNbTATAX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMAaTHUKHU KaK HayKH, U UX aBTOPaXx.

CopepxatenpHO-MeTOIMYECKasT JIMHUSA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. T€0pPEeTUKO-MHOKECTBEHHbBIE TIPEICTABIICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTreMaTUKW M MpearaloT Haubolee
YHUBEPCATBHBIA S3bIK, OOBESTUHSIONMNNA BCE Pa3Aeiibl MATEMATHKNA M €€ TPUIIOKCHHM,
OHHM CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE IUCHIUIUIMHBI B eauHoe Iienoe. [loatomy
BaYKHO JIaTh BO3MOKHOCTh 00Yy4aromeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIHN S3bIK
COBPEMEHHOM MaTEeMAaTHKHU U UCTIOJIb30BaTh €T0 JJIS BHIPAKEHHS] CBOMX MBICIICH.

B yue6HOM Kypce «Anrebpa v Havajna MaTeMaTUueCKOro aHaJIN3ay MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaT€MAaTHUYECKOTO MOJICITHUPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMUPOBATH
HaBBIKH MOCTPOCHUS MOJEJIEN PEaJbHbIX CUTYallud, MCCIIENOBAHUS ITUX MOJEIEH C
MOMOIIIO  ammapara ajreOpbl M MaTeMaTHYeCKOro aHalu3a W HWHTEpIpeTaluu
MOJIYYCHHBIX PE3ylbTaTOB. Takue 3aJaHusl BIUIETEHb B KaXIbIH W3 Pa3feiioB
MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHasl Y4eOHOro Kypca IIUPOKO HCIOJIb3YeTCS IS
pemieHusl TPUKIAAHBIX 3amad. [Ipw  pemieHnu peaabHBIX MPAKTUUECKHX —3a1ad
oOydaroruecs pa3BUBAIOT HAOIIOJATEIHPHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh aHAJOTHI0, 0000mMAaTh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 1O (hOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 33134
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUs BCEX TEM y4eOHOro Kypca «AnredOpa u Hadaa
MaTeMaTUYECKOTO aHaTTN3ay.

Oo0111ee uncao YacoB, pEKOMEHIOBAaHHBIX JIJIs1 U3yUEHHUs yueOHOro Kypca «Anredpa
¥ Hayajla MaTeMaTH4eCKoro aHanam3a», — 170 gacos: B 10 kmacce — 68 gacoB (2 gaca
B Hezento), B 11 knacce —102 vaca (3 gyaca B HeAeIMIO).
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COAEPXAHUE OBYYEHUSA

10 KJIIACC
Yuciia 1 BbIYUCICHUA

Panmonanehple umcia. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, MPOLEHTHI,
OecKOHEUYHBIEC TIEPUOANYECKUE ApoOH. AprupMETHUECKHUE ONepallii C PAllMOHATEHBIMU
qucllaMu, TpeoOpa3oBaHMs YUCIOBBIX BblpaxkeHU. [IpuMeHnenue npobeit 1 MpoLEeHTOB
JUISL pELIEHUS IPUKIIAJAHBIX 3374 U3 PAa3JIMYHbIX OTPACICH 3HAHUM U peaIbHOU KU3HMU.

JlecTBUTENBHBIE  4YMCJIa.  PalMOHaNbHBIE W MppAalMOHAIBHBIC  YHCIIA.
ApudmeTnueckue omnepanuu ¢ JICHCTBUTENBbHBIMU  4uciaMd. [lpubnmxeHHBIC
BBIYMCIICHUS, IIPAaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM nokazateneM. CtanaapTHas gopma 3anucu AeHMCTBUTEIBLHOTO
yycna. Mcrnonp3oBaHue NOAXOAAIIEH (POPMBI 3alKMCH ACHUCTBUTENBHBIX YHUCEN IS
peLIeHUs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmeTrueckuil KOpeHb HaTYpaJbHOU CTeneHu. JelcTBus ¢ apupMeTHUEeCKUMHU
KOPHSAMH HaTypaJIbHOW CTENIEHMU.

CHHyC, KOCMHYC M TaHIE€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa ¥ TOX/I€CTBEHHbIE TPEOOPA30BAHUSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHHEe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. MeTton
MHTEPBAJIOB.

Pemenue menbix u IpoOHO-pallMOHATIBHBIX YPABHEHH U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUW U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHHI.

[IprMmeHenne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 33/1a4
U3 Pa3IUYHBIX 00JIaCTel HAYKU U peabHOM KU3HHU.

DYyHKUMHU U TPAPUKH

OyHkIus, cnocoos! 3ananus ¢yHknuu. ['paduk dyaknun. Bzaumuo obpatHbie
(GYHKIIH.

OOnacte ompeneiaeHuss U MHOXECTBO 3HaueHud Qynkuuu. Hymu ¢dyHxuumn.
[TpoMexyTKH 3HAKOMIOCTOSIHCTBA. UeTHBIE U HEUETHBIEC (DYHKITHH.

Crenennas (yHKUMS C HaTypaJbHBIM W LeNbIM TMoka3aTeneM. Ee cBoiicTBa
u rpaduk. CBolicTBa U rpaduK KOPHS N-OM CTENIECHHU.

Tpuronomerpudeckasi OKpyKHOCTb, OIPECICHUE TPUTOHOMETPUYECKUX (PYHKIINUMA
YHCIIOBOTO apTyMEHTA.

Hauaja MaTeMaTHYeCKOI0 aHAJIN3A
ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMsl IOCJIEAOBATEIbLHOCTEH. MOHOTOHHEIE
MOCJIEJOBATEILHOCTH.
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ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeyHo yObIBaromias
reoMerpuueckas mnporpeccus. Cymma O€CKOHEYHO YyOBIBAIOIIEH TreoMeTpU4ecKon
nporpeccuu. @opmysa CI0XKHBIX TPOILEHTOB. Vconbp30BaHe IPOTPECCHH IS PEIICHUS
pealIbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA
MHoOXecTBO, oOIepaluy HaJa MHOXKecTBaMH. Jluarpammbl — Jilniepa—BeHHa.
[IpumMeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapara i ONKWCAaHUS PEeajbHbIX
MIPOIIECCOB U ABJICHUMN, TPU PEIICHUH 33/1a4 U3 APYTUX YUYCOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucia ¥ BBIYUCICHUSA
HarypanbHubie u nesnsle uncia. [Ipu3Haku 1€ TMMOCTH HETBIX YHCEL.
Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTENICHH.
Jlorapudm uucna. /lecaTuynblie U HATYpaJIbHbIE JIOTAPU(DMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

[IpeoOpazoBaHre  BBIpAXEHHUM, COJEpXKAIIMX CTENEHH C  PAMOHAIbHBIM
ITOKA3aTEIEM.

[TprmepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JTUMHEWHBIX ypaBHEHHUU. PellleHMEe NPUKIAIHBIX 3a7a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnEe ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUUYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMuHbIX 00JIacTel HAyKW U PEAIbHON KU3HHU.

DYyHKUMU U TPAaPUKH

Oyukuusa. [lepuonnueckue QyHkuuu. [IpomMexyTkKM MOHOTOHHOCTH (DYHKIUU.
Makcumymbl 1 MUHUMYMBbI QyHKIIMU. Hanbomnblliee u HaMeHblIee 3HaYeHne PYyHKIUU
Ha TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIINHA, UX CBONCTBA U TPAPUKH.

[TokazatenpHass u jorapudmuyeckas (yHKIIMH, WX CBOWCTBA U TpaduKy.

Hcnonb3oBanue rpadukoB PyHKIMIA AJ1s1 pelICHUs] YPABHEHUM U IMHEHHBIX CUCTEM.

Ucnonb3oBanne rpadukoB  (QyHKUMH  JUIsI  UCCIEJOBAHMUS  MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT MpPU pEUIeHHH 3a]ad M3 JPYruxX Y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HU.

Havyana MmaTeMaTH4ecKOro aHaJu3a
HemnpepoiBable QyHKIMU. MeToa HMHTEPBAIOB MJis PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NUECKUN CMBICI TPOU3BOTHOM.
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[IpousBoaubie 3nmeMeHTapHbIX QyHKIHA. DOopMysbl HAXOXKIEHHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHUI.

[IpuMeHeHre MPOM3BOAHOM K MCCIENOBAaHMIO (PYHKUMH Ha MOHOTOHHOCThH
1 SKcTpeMyMbl. HaxosxaeHne HanbobIero ¥ HaMMEHBILIETO 3HaUeHHs (DYHKIMU Ha OTPE3KeE.

[IprmeHenne Mpon3BOAHON AJIsl HAXOKICHHS HAWJIYYILETO PELIEHNs B IPUKIAHBIX
3aj1a4yax, AJs ONpeIeTIeHHs] CKOPOCTH MpOoIecca, 3alaHHOr0 (POPMYIION WU TPpaUKOM.

[TepBooGpaznas. Tabiuiia mepBooOpa3HBIX.

Wuterpan, ero reomeTpudeckuii 1 Qu3nveckuii cmpica. Berancnenne uHTerpana
no gopmyrne Herotona—JleliGuua.

IHPEJMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 kiiacce 00y4aroniuiicst moay4duT CASAYIONINE PEAMETHbIC
pE3YyJIbTATHI:

YucJia 1 BbIYUCICHUSA:

ONEpUPOBATH MOHATUSIMU: PALIMOHAIBHOE U AEUCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS
U IeCATUYHAs! IpOOb, IPOLICHTHI;

BBINIOJIHATh apU(METUUYECKHUE ONEpPalUU C PAMOHAIBHBIMU U JAEHCTBUTEIBHBIMU
YUCIIAMU;

BBIMOJIHATH MPUOIMKEHHBIE BEIUKMCICHUSI, UCIIOJb3YsI IpaBUiia OKPYIJIEHUS, 1e€TaTh
MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCIICHUN;

ONEepUPOBaTh MOHATUSIMM: CTENEHb C LIEJBbIM IOKa3aTejeM, CTaHaapTHas ¢opma
3aIMCH  JEUCTBUTEIBHOTO YMCJIA, KOPEHb HATypalbHOW CTEIEHH, MWCIOJIb30BaTh
HOIXOAIIYI0 (OpPMY 3aITUCH AEUCTBUTEIBHBIX YUCEN IS PELICHHS IPAKTHUECKUX 3a/1a4
Y IIPEICTABIICHUS TAHHBIX;

OIIEPUPOBATh NOHATUAMM: CHUHYC, KOCMHYC W TAaHICHC IIPOM3BOJILHOIO YIUIA,
UCIOJb30BaTh 3alUCh IPOU3BOJBHOIO yTIjia yepe3 OoOpaTHble TPUTOHOMETPUYECKUE

(byHKITIH.

YpaBHeHUS U HEPABEHCTBA:

ONIEpUPOBATH  IOHATUAMU: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO, LEIOE,
palMOHANIBbHOE, HppaLMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
YpaBHEHUE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN M  peliarh
TPUTOHOMETPUYECKUE YPABHEHUS,

BBITIOJIHATh MPEoOpa3oBaHMsl LEJbIX, pPAalHOHAIBHBIX W  HpPpalMOHAIbHbBIX
BBIPQXECHUHW W PEIIaThb OCHOBHBIE THIIBI LEJBIX, PALUMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB;

IIPUMEHATh YPABHEHMS M HEPABEHCTBA Ul PELICHUS MAaTeMaTU4YeCKHX 3anad U
3a/1a4y U3 pa3au4HbIX 001acTel HAyKH U peabHOW KU3HH;

MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YpPaBHEHUsI, HEPABEHCTBA II0 YCJIOBUIO 3aJayd, HCCIEN0BATh IIOCTPOEHHBIE MOJIEIU
C HCTIOJIb30BAHHUEM alllapara aareopsl.
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DyHKUUM U TPpaPUKH:

ONEpUPOBATH MOHATUSAMH: (QYHKIHUSA, CHOCOOBI 3amaHus (QYHKUUH, OO0JIACTb
OTIpeJIeICHUs] U MHOXECTBO 3Ha4eHUH (QyHKIMHU, TpaduK QyHKINH, B3aUMHO OOpaTHBIE
byHKINH;

OIEpPUPOBATH TMOHATUSMHU: YETHOCTb M HEUYETHOCTh (PYHKLWHU, HYIH (YHKIINH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

UCIIONIb30BaTh rpaduku GYHKIUHN ISl pelIeHUs YpaBHEHHIA;

CTPOUTh M YWUTaTh TpadUKH JWHEHHOW (YHKIHMM, KBaJAPATUUYHON (YHKIUH,
CTeTIeHHON (PYHKIIMU C LIEJTBIM IT0Ka3aTeNeM;

MCIOJNIb30BaTh Tpaduku (PyHKUIUN AJI1 UCCIETOBAHUS MPOIIECCOB U 3aBUCUMOCTEN
IpHU PEIICHUU 3a7a4 U3 JPYTHX Y4YEOHBIX MPEAMETOB M pEalibHOM >KU3HH, BBHIPAKAThH
(dopMynaMu 3aBUCUMOCTH MEXIY BETMUNHAMHU.

Hauana MaTemMaTH4eCKOro aHaIu3a:

OTIePHPOBATH MMOHATHSIMU: TIOCIICIOBATEIIEHOCTD, apr(METHIECKAs ¥ TEOMETPUICCKasT
porpeccuy;

OTICpUPOBATH MOHIATHUAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPHIECKAst IPOTPECCHSI,
cymMMa O0E€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOTrPECCUU;

3a/1aBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCO0AMU;

UCIIOJIb30BaTh CBOMCTBA MOCJEIOBATEIILHOCTEM W MPOTPECCUM ISl  pEeIICHHUS
peaNbHBIX 3a]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH MMOHATUSAMU: MHOMXECTBO, OIEPAllMU HAJl MHOKECTBAMMU;
HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar JJjisi ONMHCAHUS PEATbHBIX
IIPOIICCCOB U SIBJICHUH, IPH PEIICHUH 3a7a4 U3 JIPYyTUX yIeOHBIX IIPEAMETOB;
ONIEPUPOBATH MOHSATUSIMHU: ONIPEICIICHUE, TEOPEMA, CIIEACTBUE, I0KA3ATEIBCTBO.

K koHiry 00yuenus B 11 kiacce oOy4aroniuiicss Hogy4uT CleAyIOLIME IPEIMETHbBIE
pE3yJIbTaTHI:

YucJia ¥ BbIYUCIEHUS

OIIEpUPOBATH MOHITHUIAMHU: HATYPAIBHOE, LIEJI0€ YHCIIO, UCIOJIb30BaATh MPU3HAKU
JETUMOCTH LENBIX YUCEII, PA3JIOAKEHUE YUCIIA HA TPOCTHIE MHOYKUTENH JJI PEIICHUS 33/1a4;

OIIEpUPOBATH MOHSITUEM: CTENICHB C PAlIMOHAJIBHBIM MTOKA3aTEIIEM;

OTIEpUPOBATh TOHATUAMM: JIOTapudM 4YUCIA, JECATUYHBIE U HaATypaJbHbBIE
J0Tapu(PMBbI.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATHh CBOMCTBA CTEMEHU JUIsl MPeoOpa3oBaHUsSI BHIPAKEHUN, OMEPUPOBATH
MOHATUAMU: TIOKA3aTEJIbHOE YPABHEHHE WM HEPABEHCTBO, PEIIATh OCHOBHBIC THUIIBI
MOKAa3aTEJIbHbIX YPABHEHU U HEPABEHCTB;

BBITIOJIHSTH MPE0OPa30BaHMS BRIPAKEHUH, COJIEPIKAIINX JIOTapru(MBbI, OTIEPUPOBATH
MOHSATUSMU: JIOTApU(PMHUUECKOE YPAaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
norapu(MUUIECKUX YpaBHEHUIN 1 HEPABCHCTB;
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HAXOJUTh PELICHUS TPOCTEUIIINX TPUTOHOMETPUUECKNX HEPABEHCTB;

ONEPUPOBAaTh TOHATUSMU: CUCTEMA JIMHEWHBIX YPaBHEHUNI U €€ pEIICHHUE,
HCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJIS1 PELICHHS ITPAKTUYECKUX 3a1a4;

HaXOJWTh PELICHUS MPOCTEUIINX CHCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX
YPAaBHEHHI U HEPABEHCTB;

MOJICTTUPOBATh PEAJIbHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI I10 YCIOBHIO 33Ja4H, UCCIEA0BATh OCTPOCHHBIE
MOJEJIN C UCIIOJIb30BAaHUEM alllapaTa ajreopsl.

DOyHKUUM U TpaPuKu:

OMepUpOBATh MOHATUAMHU: NepuoandecKast QYHKIIHS, TPOMEKYTKHM MOHOTOHHOCTH
GYHKIMM, TOYKA DJKCTpemMyMma (GYHKIHMH, HAuOOJbIIee W HaWMMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKE, UCIIOIB30BATh WX JIJISl UCCIENOBaHUS (DYHKIMH, 3aaHHOU
rpaduxoM;

ONepupoBaTh  MOHATUSIMH: TpadUKH  TOKa3aTeNbHOW, JIorapuMuuecKoit
U TPUTOHOMETPUYECKUX (YHKIMMA, M300pakaTh UX HA KOOPAUHATHOM IUTIOCKOCTH H
MCIIOJIB30BATh ISl PELICHUS] YPABHEHUN U HEPABEHCTB;

U300pakaTh HAa KOOPAMHATHOW IUIOCKOCTH TpauKu JUHEHHBIX ypaBHEHUU U
UCIIOJIB30BATh UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM;

UCIOJIb30BaTh Tpaduku GYHKIUNA ISl UCCIEOBAHUS TIPOLIECCOB U 3aBUCUMOCTEMN
13 IPYTUX YYEOHBIX TUCHUIIINH.

Hauvana MmaTeMaTH4eCKOro aHajm3a:

ONepupoBaTh MOHATUSIMH: HENpephiBHAS (QYHKUHUSA, NPOU3BOAHAS (DYHKIIUH,
UCIIOJIb30BaTh T€OMETPUUYECKUI M (PU3UYECKH CMBICI MPOU3BOJHON ISl PEIICHUS
3a1ad4;

HaxOJIUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKUUWA, BBIUUCIATH MPOU3BOJHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIHIA;

MCIIOJIb30BaTh MPOU3BOJIHYIO IS MCCAeAOBaHUS (YHKUMHM HA MOHOTOHHOCTH M
HKCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIEI0BAaHUS K TOCTPOEHUIO Ipa(huKoB;

UCIIOJIB30BaTh  NPOM3BOJHYIO JUISI  HAaXOXKJIECHHS  HAWIY4dlIEro  PELICHHUS
B IIPUKJIAJHBIX, B TOM YUCJIE COLMAIBbHO-3KOHOMUYECKHX, 3a/1a4ax;

OTIepUPOBATH MOHATUSAMU: IEPBOOOPA3HAS U UHTETPaJl, IOHUMATh T€OMETPUUECKHI
1 GU3HYECKUI CMBICT MHTErpaa;

HaXOAUTh MEpPBOOOPA3HbIE 3IEMEHTAPHBIX (QYHKIUM, BBIYUCIATH WHTErpai Io
dbopmyne Herorona—JlelOnuna;

pemiaTh NpUKIAAHBIE 337Ja4d, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKOIO
U GU3UYECKOTO XapaKTepa, CPeCTBAMU MAaTEMAaTHYECKOT0 aHaIN3a.
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10 KJIACC
HaunmenoBanue paznena  [KonudecTtBo OcHOBHOE coziepKaHUE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
MHOecTBa palliOHAIbHBIX 14 MHOxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

)41 I[GﬁCTBHTCJIBHLIX YHUCCII.
PaI_[HOHEUIBHBIe YPaBHCHUA U
HCPABCHCTBA

HaJl MHOKECTBaMU. J{narpaMmsbl
Diinepa—BeHHa.

Panmronanpsubie unciia. OObIKHOBEHHBIE
U JICCSITUYHBIC APOOH, IPOIICHTHI,
OECKOHEYHbIE IEPUOIUYECKUE APOOH.
Apudmerrnueckue onepaiuu

C pallMOHAIbHBIMU YUCJIAMU,
npeoOpa3oBaHUs YUCIOBBIX
BbIpakeHuil. [IpuMenenue npobeit u
MPOLICHTOB JIJIs1 PEIICHUS MPUKIaTHBIX
3a7a4 U3 pa3JIMYHbIX OTPACIIEN 3HAHUHI
Y PEaIbHOM KU3HH.

JlencTBUTENBHBIE YUCIIA.
ParmonanbpHbie ¥ MppallMOHAJIbHbBIC
gucia. ApudmeTnaeckue onepanm

C JCUCTBUTENBHBIMHU YHCIIAMH.
[TpubanKeHHbIE BRIYMCIICHUS], TpaBUia
OKPYTJICHHUsI, TPUKHUJIKA U OLICHKA
pe3yJbTaTa BEIYUCICHUM.

MHOKECTBEHHBIU anmnapar

JUJIS1 OTIMCAHUS XO/1a PEIICHUS
MaTeMaTUYECKUX 3a/a4, a TAKKe
peabHBIX MTPOIIECCOB U SIBJICHU,

MIPU PELICHUU 33/1a4 U3 APYTHUX
y4€OHBIX MPEMETOB.

OnepupoBarb NOHATUSIMU:
palMOHAIBHOE YUCJII0, IEHCTBUTEILHOE
9HUCJI0, OOBIKHOBEHHAs P00,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosHaTs apudpmeTndeckue
oTiepaluy ¢ parMoHaIbHBIMU U
JeWCTBUTEILHBIMU YUCIIAMU;
MPUOJIMKEHHBIC BRIYUCIICHUS,
UCIIOJIb3YS IPaBUJIa OKPYTJICHUS.
JenaTrs NPUKUAKY ¥ OLIEHKY
pe3ynbpTaTa BEIYMCICHUN.
OnepupoBaTh NOHATUSIMH:
TO/I€CTBO, YpaBHEHUE, HEPABEHCTBO;
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ToxnecTBa U TOX/IECTBEHHbBIC
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHusi. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo/1 MHTEepBaJIOB.
Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

LIEJIO€ U PAallHOHAJIBHOE YPAaBHEHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LETbIX
Y PallMOHAJIbHBIX BBIPAKCHUM.
PemiaTb OCHOBHBIE TUIIBI LIEJIBIX
MppalHOHAIbHBIX YPABHECHUN U
HEPABEHCTB.

IIpuMeHAaTH paliOHaJIbHbIE
YPaBHEHHUS U HEPABEHCTBA

JUISL PELLICHUsI MAaTEMATUYECKUX 3a/1a4
Y 337124 U3 Pa3IMYHbIX 00JIacTel HAYKH
Y PEAIbHOM KU3HU

®yukiuu u rpaduku. CTeneHb
C TIEJIBIM TTOKa3aTesieM

OyHKIMSA, CIOCOOBI 3a1aHus (DYHKITUH.
B3aumuo obpatubie Gpynkiuu. ['paduk
(byHKITIH.

OO6nacTh onpenesaeHus 1 MHOXKECTBO
3HaueHui pynkuuu. Hynm pyHkuumu.
[TpomexxyTKH 3HAKOTIOCTOSIHCTBA.
UeTHble 1 HEYETHBIC (DYHKITUH.
CreneHsb ¢ [eabIM ITOKa3aTeIeM.
CranpaptHas popma 3anucu
JNEUCTBUTEIBLHOIO YHCIIA.
Hcnonw3oBanue moaxoasiieit Gopmbl
3aMKCH ICHCTBUTEIIBHBIX YUCE

JUTSI peIIeHUs] TPAKTUYECKUX 3a/1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATHAMM:
(byHKIUS, CTTIOCOOBI 3a1aHUs
GbyHKIIMH, B3aUMHO OOpaTHbBIE
byHKIIMHA, 006J1aCTh OMpEIeTICHUS
¥ MHO>KE€CTBO 3HaYEHHUH QyHKINH,
rpaduk GyHKIHMH; YETHOCTh

Y HEYETHOCTh (DYHKIIUH, HYTTH
(bYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA.

BoinosHATH peodpa3oBanus
CTETICHEH C IEeJTBIM TTOKa3aTEIIEM.
Hcnonb30BaTh CTaHAAPTHYIO
dbopmy 3anmcu IeHCTBUTETHLHOTO
qucla.
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CrenenHas GyHKIHS C HATypaJIbHBIM
U [eJIBIM ToKa3aTeseM. Ee cBocTBa n

rpaduk

DopMyJIHPOBATH

U WJLJIIOCTPUPOBATH Ipauuecku
CBOMCTBA CTENEHHON (YHKITUH.
Bbipaxats popmysiamMu 3aBUCUMOCTH
MEK]ly BETMYNHAMM.

HUcnoab3oBats uudpoBbie

pecypchl Ul IOCTPOEHNUS

rpa@uKoB PYHKIIUU U U3YYECHUS

UX CBOMCTB

ApudmMeTHIecKrii KOpeHb
N—OM CTEIICHH.
WppanuroHanbHble ypaBHEHUS
Y HEPABEHCTBA

18

Apudmerruecknii KOpeHb
HaTypaJIbHOU cTeneHu. JlerncTBus

¢ apupMeTUIECKUMHU KOPHIMH N—Oii
CTEINEHHU.

Pemenne uppaumoHaIbHBIX YPABHEHU I
Y HEPABEHCTB.

CaoiicTBa u rpaduk KOpHs N-0if
CTEIICHU

D®opMyIHPOBATH, 3AIIUCHIBATH

B CUMBOJINYeCKOi popme

1 WLIIOCTPUPOBATH IPUMePaMu
CBOWCTBA KOPHS N-O CTEIIEHHU.
BoimosansaThs npeoOpa3zoBaHus
UppalMOHAIbHBIX BEIPAXKEHUH.
PemiaTs OCHOBHBIE THUIIBI
UppalMoHaIbHbIX YPaBHCHUI

Y HEPABEHCTB.

IIpyuMeHATH 1J1M1 pelIeHust
Pa3JIMYHBIX 32124 UPPALMOHATILHBIE
YpaBHEHUS U HEPABEHCTBA.
CTponth, YUTATH rpaduK KOPHS N-0if
CTCIICHHU.

HUcnoab3oBaTth HU(PPOBBIE pecypchl
JUISL IOCTPOCHUSI TpapUKOB PyHKIIMIMA
Y U3Y4YECHHS UX CBOMICTB
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DopMyJIbl TPUTOHOMETPHUH. 22 CuHyc, KOCHHYC ¥ TAHT'€HC YHUCIIOBOTO OnepupoBarhb NOHATUAMU: CUHYC,
Tpuronomerpuieckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO
YpaBHECHUS Y APKTAaHT€HC YHCIIOBOIO apryMEHTA. yria.
TpuronoMmerpuueckasi OKpyKHOCTb, HUcnogab3oBaTh 3anuch
ONpPENEIICHUE TPUTOHOMETPUYECKHUX MPOU3BOJILHOTO yTJia yepe3 0OpaTHbIE
(GyHKIUNA YUCIOBOTO apryMEeHTA. TPUTOHOMETPUUECKUE PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BoIinosHATH npeodpa3oBanus
dbopmynsl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BHIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKCHUM. PemiaTbs OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpruyeCcKux TPUTOHOMETPUYECKUX YPABHCHUH
YpaBHEHUI
[locnenoBarenpHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBarhb NOHATHUAMU:

Y IPOrPECCUH

3a1aHUs MTOCIEN0BATEIBHOCTEN.
MOHOTOHHBIE IIOCIIEIOBATEIBHOCTH.
Apudmernueckas 1 reoMeTpuyecKas
nporpeccuu. beckoneuHo yObIBaromas
reOMETPUYECKAs IIPOTPECCHU.
CyMMa 0eCKOHEUHO yOBIBAIOIICH
reOMETPUYECKOU IPOTrPECCUM.
dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonp3oBaHue nporpeccuu

JUISl PELIEHUS PEATIbHBIX 33134
IIPUKJIATHOTO XapaKkTepa

MOCJIE0BATEIBHOCTD,
apudMeTHIeCcKasi 1 reoMeTpuuecKas
MPOTpeccrur; 0ECKOHEUHO YOBIBAOIIIAS
reoMeTpUYecKasi Mporpeccus, Cymma
OeckoHeuHO yOBIBaroIen
r€OMETPUUECKOU MPOrPECCHUH.
3agaBaTh I10CJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IIpumeHsaTs (OpMYTy CIT0KHBIX
NPOLEHTOB /IJIA pelleHus 3a1a4

W3 PeaJbHOU MPAKTUKH

(C UCTIONB30BAHUEM KAIBKYJISATOPA).
HUcnonb30BaTh CBOICTBA
MOCJIEA0BATEILHOCTEN U IPOTPECCHUI
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JJI1 pCHICHUA pCaJIbHBIX 3a/1a4
IMPUKIIaATHOI'O XapaKTCcpa

[loBTOpEeHnue, 0600IIeHHE, 3 OcHOBHBIE TIOHATHUS Kypca anreopsbl IIpuMeHATH OCHOBHBIC MOHATHS Kypca
CHCTEMAaTU3aIHs 3HAHHUI ¥ HayaJl MaTEeMaTHIecKOTo aHAIN3a anreOpbl ¥ Ha4aJl MaTeMaTHIECKOTO
10 knacca, 0600meHue aHaJIM3a JJIs peIICHUs 3a/1a9
¥ CUCTeMAaTH3aIusl 3HAHUI U3 peasIbHOM JKU3HU U IPYTHX
MIKOJIBHBIX AUCIUTUINH
OBUIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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11 KJIACC
Hanmenosanue paznena  |KommuecTtso OcCHOBHOE coJIep/KaHue OCHOBHBIE BUJIBI IEATEITBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
CrerneHs ¢ pallMOHaJIbHBIM 12 CreneHb ¢ palrioHaIbHBIM ®opMyJINPOBaTh, 32AIIUCHIBATH

IOKAa3aTEeJIEM.
[ToxazarenbHast pyHKLHUS.
[loka3arenbHbIC YpPaBHEHUS
Y HEPABEHCTBA

nokaszaresneM. CBOMCTBA CTENIEHMU.
[IpeobpazoBaHue BEIpAKCHUH,
coJiepKallliX PalMOHAJIbHBIE CTEIEHU.
[loka3arenbHbIE ypaBHEHUS

Y HEPABEHCTBA.

[Toka3zaTtenbHast QyHKIIMS, €€ CBOWCTBA
u rpadux

B CUMBOJINYeCKOi popme

U WIIOCTPUPOBATH IPUMeEPaMu
CBOICTBA CTEITICHH.

IIpuMeHsTH CBOMCTBA CTEIICHU

JU1s1 Ipe0Opa30BaHUsl BBIPAKEHUH.
DopMyIHPOBATH

U WIIOCTPHPOBATH rpapuuecKu
CBOMCTBA MOKa3aTeIbHON (DYHKITUH.
Pematb OCHOBHBIE THIIBI
MOKa3aTEJIbHbIX YPABHEHUM

Y HEPABEHCTB.

Hcnoan3oBath nndpposbie pecypcebl
JUTSl TOCTpOeHUsI TpaduKOB (PYHKITHI
Y U3YUYEHHUsI UX CBOWCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckne ypaBHCHUS
U HEPABEHCTBA

12

Jlorapudwm yucna.
JlecsTHUHBIC ¥ HATYPAJTLHBIC
Jorapu@mel.

[IpeoOpazoBaHme BEIpaKEHUH,
coJiep KaIIuX JOrapu(hMbI.
Jlorapudmuueckre ypaBHeHUS
Y HEpaBEHCTBA.

DopMyJIMpPOBaTh, 3aNNCHIBATH
B CUMBOJINYeCKOil popme

U WJTIOCTPUPOBATH MPUMePaMHu
CBOICTBa JIorapudmMa.
BoInosHaTh TpeoOpa3oBaHus
BBIPXCHHM, COJIePIKaITNX
JorapupMsl.
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Jlorapudmuueckas pyHkIus, ee
CBOWCTBA U TpaduK

DopmMy.IMpPOBaTH

U WUJIIOCTPUPOBATH Irpaduuecku
CBOICTBa JIorapu(pMU4eCcKO PyHKINN.
PemiaTb OCHOBHBIE TUIIBI
J0rapu(pMUUECKUX YPaBHEHUM

Y HEPABEHCTB.

HUcnoab3oBath HM(ppoBLIE pecypChl
JUTSl IOCTPOEHUSI TpaMKOB PYHKIUI
Y U3YYECHUS UX CBOKCTB.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS
MaTeMaTHKU

Tpuronomerpuueckue
(GYHKUIHU U UX TPAPUKH.
TpuroHomeTpudeckue
HEPaBEHCTBA

Tpuronomerpuyeckue QyHKINHU, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

OmnepupoBarhb

NMOHSITHEM TlepuonyecKas pyHKIHs.
Crpourb, aHAJIM3HPOBATD,
CPaBHMBATH IpauKu
TPUTOHOMETPUUYECKUX (PYHKIIHI.
DopmMyIMpPOBATH

Y WJIIOCTPUPOBATH IPAPUUYECKHU
CBOMCTBA TPUTOHOMETPUUYECKHUX
(byHKITHA.

Pemates npocrenme
TPUTOHOMETPUUYECKUE

HEPABEHCTBA.

HUcnoab3oBath rpaguku

JUISL pELIEHUS] TPUTOHOMETPUUYECKUX
HEPABEHCTB.
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Hcnoas3oBath nndpposbie pecypcebl
JUIA IOCTPOCHUS TpauKoB PyHKIUN
Y U3YUYEHHsI UX CBOWCTB

[IpousBonnas. [Ipumenenue
IIPOU3BOJHOU

24

Henpepoiubie pyHkimu. Meron

HHTCPBAJIOB IJIA1 PCIINCHHA HCPABCHCTB.

[IpousBoaHas GpyHKUHUU.
['eomerpuyeckuii u GpU3NUECKUI
CMBICJI ITPOU3BOIHOM.

[Ipon3BoIHBIE PTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CyMMsl,
MPOU3BEJEHUS, YACTHOTO (DYHKIIMA.
[IpuMeHeHne MPON3BOAHON

K MCCJICIOBAaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxnenne HanOOoJIbIIIETO

Y HaMMEHBIIET0 3HaYeHUs! (QYHKIUU
Ha OTpE3Ke.

IIprumeHenune mpon3BOHOM

JUTSL HAXOXKIEHUST HAUITYYIIEero
pElIeHus B MIPUKIIAHBIX 337a4ax,
JUTS OIPEJETIEHHS] CKOPOCTH MPOLECCa,
3aJlaHHOTO (HhOPMYJION MK TpaduKom

OnepupoBaTh NOHATHAMM:
HEeNpepbIBHAS QYHKIIMS; TPOU3BOJHAS
byHKITIH.

Hcnonb30BaTh reOMETPUYECKUI

U (PU3MUECKUN CMBICI MPOU3BOIHOMN
JUISL peLIeHus 3a/1ay.

Haxoauth mnpou3BOJIHBIC
AJIEMEHTapHbIX (DYHKLUH,
BBIYHMCJIATH IPOU3BOJHBIC

CYMMBI, IPOU3BEICHHUS, YACTHOTO
byHKITH.

Hcnoan3oBaTh NPOU3BOAHYIO

IUIS KCCIeI0OBaHUS (PYHKIIUU

Ha MOHOTOHHOCTbB U 3KCTPEMYMBI,
NPUMEHSATH Pe3yJibTAThI
HCCJIEIOBAHMS K IOCTPOCHHUIO
rpaduKoB.

IIpuMeHATh IPOU3BOIHYIO

JUTSI HAXOXKACHUS HAaWTy4lIero
pelieHus B MPUKJIAJAHbIX, B TOM YUCJIE
COLMAJIbHO-DKOHOMUYECKUX, 3a1a4aXx.
3HAKOMUTBCS € UCTOPHEH pa3BUTHUSA
MaTEMaTUYECKOI0 aHaIn3a
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WHTerpan u ero npruMeHEeHUs 9 [TepBooOpaznas. Tabnuia OnepupoBath NOHATUAMM:
epBOOOPA3HBIX. nepBooOpa3Hasi, UHTErpall.
HHTerpan, reoMeTpuYECKHii Haxoauts nepBooOpasHble
Y (PU3UYECKHUI CMBICT HHTErpaJa. AJIEMEHTAPHBIX QYHKIHI; BBIYHCIATD
Brruncnenue unterpaina o gopmyie uHTErpai no gpopmyie
Hrrorona—Jleitbnnia Herorona—Jleiibuuna.
3HAKOMMTBHCS C UCTOPHEH Pa3BUTHUS
MaTeMaTH4YECKOro aHAJIN3a
Cucremsl ypaBHEHUI 12 CucreMbl JINHEWHBIX YPaBHEHUN. OnepupoBaTh NOHATHAMU: CHCTEMA

Peienue npukiiaaHbIx 3a1a4y

C IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHAIIbHBIX, UPPALHOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTapu(PMUUECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpaukoB GyHKIUN
JUISl PELICHUs] YPDABHEHUN U CUCTEM.
IIpumeHeHune ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKMX 3a/1a4 U 3a71a4

U3 Pa3IMYHBIX 00JIacTell HayKu

Y PEAIbHOM KU3HU

JIMHEVHBIX YPABHEHUH U €€ PELICHUE.
Hcnoab30BaTh CUCTEMY JIMHEMHBIX
YPaBHEHUM JJISI pEIICHUS
IPAKTUYECKUX 3a/1a4.

Haxoaursb pemieHus MpoCTEUINX
CHUCTEM U COBOKYITHOCTEHN
palMOHAJIBHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpaduku QyHKIuN
IUISL PELLICHUS] YPABHEHUM.
MopeaupoBaTh pealibHbIC CUTYalluU
Ha SI3BIKE aNTeOphl, COCTABISATh
BBIPAKCHUS, YPABHCHUS, HEPABEHCTBA
Y CUCTEMBI 10 YCIOBUIO 3a7a4H,
HCCJIe10BAaTh IOCTPOCHHbIE
MO/IeJIM C UCIIOJIb30BaHUEM arapara
anreOpbl
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HarypanbpHble u nenble yncna

HaTypaJIBHBIC M O CJIBIC YHCJIa
B 3a1a4ax U3 peaHBHOﬁ KHN3HHU.
HpI/IBHaKI/I JCIINMOCTH I CJIBIX YHUCCII

OnepupoBaTh NOHATHSIMM.
HATypaJbHOE YHCJIO, 1IEJI0€ YUCIIO.
Hcnoab30BaTh NPU3HAKH JICITUMOCTH
ISJIBIX YHCEI, Pa3JIOKCHUE YHCiIa

Ha IIPOCTHIC MHOXHUTEITH JTSl PEIICHUS
3a7a4

[ToBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aIis 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca anreOpsbl
Y HadaJl MaTEMATUIECKOT0 aHAJIN3a,
0000IIIEHNE ¥ CUCTEMATU3AIAA 3HAHUI

PemiaTh npukiaaaHbie 3a1a4m

U3 pa3IM4HbIX o0NacTell HayKu

Y PEATbHON JKU3HU C TOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreopbl
Y Ha4aJl MaTEMaTUYECKOI0 aHAIU3a.
Bbi0upaTh onTuManbHbIe CIIOCOObI
BBIYMCIICHUN.

Hcnoab3oBaTh A5l pelieHus: 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIUNA

U TpauKoB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJAEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHOCTH yueOHOTO Kypca T€OMETPUH Ha YPOBHE CPEAHETO OOIIeT0 00pa30BaHUS
OOyCJIOBJICHa TPAKTUYECKOM 3HAYMMOCTBIO  METANpEAMETHBIX U  MPEAMETHBIX
pe3ysibTaToB  OOY4YeHHs] TE€OMETPUM B  HANpPABJICHUU  JIMYHOCTHOTO  Pa3BUTHUSA
oOyuaromuxcsi, (QopMuUpoBaHus (PYHKIIMOHAIBHOM MaTEeMaTHUYEeCKOM TI'PaMOTHOCTH,

U3YYCHUSI JIPYTUX Y4YEOHBIX IUCIUIUIMH. Pa3BuTHe y 00ydarommuxcs MpaBHIbHBIX
MPEICTAaBICHAA O CYIIHOCTH W TPOUCXOXKICHUM T'E€OMETPUYCCKHX aOCTpPaKIUH,

COOTHOILLIEHUH PEATBHOTO U HICAIBHOTO, XapaKTEepPEe OTPaKEHUS MaTEMATHYECKOMN
HAyKOM  SIBIEHMHM W  MPOLECCOB  pEaJpbHOTO0  MHpa, MECT€  TI'€OMETpUHU
B CHCTEME€ HayK W POJM MaTeMaTHYECKOr0 MOJCIMPOBAHHUS B HAYYHOM IO3HAHUU
U B [IPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS 00YUaIOIINXCH,
a TaK>Ke€ Ka4eCTB MBIIIUICHUS, HEOOXOIUMBIX JIJISI a/IalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus siBII€TCS OJHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPETHETO 0OIIEro
oOpa3oBaHMs, TaK Kak O0O0ECIeYyuBaeT BO3MOXXHOCTh HW3YYEHHUS KakK JUCIUIUIUH
€CTECTBEHHO-HAYYHOW HAIMIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUICHUE, (OPMUPYEMOE TMPU HM3YYCHHH  OO0y4YarOIMIUMUCS
NOHSATUMHBIX OCHOB T€OMETPUU M TMOCTPOCHUM LEMOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ PEIICHUSI TEOMETPUUECKUX 3a7a4, YMEHHUE BBIJIBUTATh U OMPOBEPTaTh FUIIOTE3bI
HEIMOCPEACTBEHHO UCIIOIb3YIOTCS IIPU PELIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX
00JacTAX AESATENbHOCTH YenoBeka. OpueHTanus YeI0BeKa BO BPEMEHH U IPOCTPAHCTBE
— HEOOXOJMMOE YCIIOBHE €Tr0 COIMAIBHOTO OBITHS, (hOpMa OTPAXKEHUSI OKPYKAIOIIETO
MUpa, YCIOBHUE YCTIEITHOTO MTO3HAHUS U aKTUBHOTO MPEe0Opa30oBaHusl ICUCTBUTEIIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpazaMu OOBEIUHSAET pa3Hble BUALI yUeOHOU U
TPYIOBOM AESTETBLHOCTH, SIBISECTCS OAHUM M3 MPO(PECCHOHATBLHO BaKHBIX KaueCTB,
MOATOMY aKTyallbHa 3ajada (OPMHUPOBAHUS y OOYYAIOIMIUXCS TPOCTPAHCTBEHHOTO
MBIIICHUS KaK Pa3sHOBUIHOCTH OOPA3HOTO MBINIJICHUS — CYIIIECTBEHHOTO KOMIIOHEHTA B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAapPaBICHUSM.

Llens ocBoeHMsI mporpaMmMbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM YpPOBHE
00yueHust — 061Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE PA3BUTHE 00YUAIOIINXCS Yepes
oOecrieueHne BO3MOXKHOCTH TIPUOOPETEHHMs] W HCIOJIB30BAHHUS CHUCTEMATHYECKUX
TCOMETPUYECKUX 3HAHWM H JIEUCTBHMA, CHENU(PUIHBIX TEOMETPHH, BO3MOKHOCTHU
YCHEIIHOTO TPOJODKEHUsT O00pa30BaHUsI IO CHEHUATBHOCTSIM, HE CBSI3aHHBIM
C IPUKJIAITHBIM HCIIOJIb30BaHUEM I'€OMETPHHU.

[IpuopuTeTHBIMU 3a7ja9aMi OCBOEHHUs yueOHOTO Kypca «I'eoMeTpumn» Ha 6a30BOM
ypoBHe B 10—11 knaccax sBISIIOTCS:
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(dopMupoBaHrE MPEACTABICHUS O T€OMETPUU KaK YacTH MHUPOBON KYyJIbTYPHI U
OCO3HaHUE €€ B3aUMOCBS3U C OKPYKAIOIUM MUPOM;

(opMupOBaHHE NPEICTaBICHHUS O MHOIOTPAHHMKAX W TeEJaX BpALEHUS Kak
0 BOXKHEMIIINX MAaTEMaTUYECKUX MOJIEIISX, O3BOJIIOIINX ONUCHIBATh U U3y4YaTh Pa3HbIE
SBJICHUS OKPY>KAIOIIEr0 MUPA;

(dbopMupoBaHrEe YMEHHsI paclio3HaBaTh Ha YepTexkax, MOJETSAX U B PEalbHOM MHPE
MHOTOTPaHHUKH U TeJla BPAIIECHHUS;

OBJIAJICHHE METOJAMM pEUIeHUs 337a4 Ha IOCTPOEHUS Ha H300paKEHUSIX
IPOCTPAaHCTBEHHBIX QUTYD;

dopmupoBanue yMEHUS OIepUPOBATh OCHOBHBIMH MOHATUSIMH O
MHOTOTpaHHMKaX U TeJlaX BPALleHHsI U UX OCHOBHBIMHU CBOWCTBAMU;

OBJIAJICHHE AQJITOPUTMAMM PEILICHUs] OCHOBHBIX THUIOB 3adad, (OPMUPOBAHME
YMEHUS TPOBOJUTH HECIOXXHBIE JIOKA3aTENbHBIE PACCYXKACHUS B XOJ€ pELICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pPa3BUTHE MHTEJUIEKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEW 00yyaromuxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATENLCKUX YMEHUN, KpUTUUHOCTH MBIIICHUS;

(opMupoBaHre PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUN: YMEHNE
pacrno3HaBaTh IPOSBICHUS T€OMETPUUECKUX MOHITUN, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEAIbHBIX J>KM3HEHHBIX CUTYallUsAX U IPU H3YUYEHUU [PYIHMX Y4YEOHBIX IPEIMETOB,
OpPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (opMynHpoBaTh HUX Ha S3bIKE
F€OMETPUM M CO34aBaTh TIEOMETPHUYECKHE MOJCIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKUIA  ammapaTr s pPELIeHHs IPAKTUKO-OPUEHTUPOBAHHBIX  3a7ady,
UHTEPIPETUPOBATH U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OTnMYUTENHEHON 0COOEHHOCTBIO MPOTPAMMBI IO TEOMETPHUU SIBISETCS BKIIFOUEHHE B
KypC CTEpEOMETPUH B HAYaJI€ €r0 U3yUYEHHUs 3a/1a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHUS, W ONpPEAENIEHHbBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIEHUS, CTUMYJIUPYET
MPOTEKAaHUE WHTYUTUBHBIX IMPOLECCOB, MOTHUBHUPYET K JajbHEHIIEMY H3yUYECHHIO
npeaMera.

[IpeanouTeHue oTaaeTCsl HATIAIHO-KOHCTPYKTUBHOMY METOIY OOy4Y€HHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-
[IPAKTUYECKOM  JEATENbHOCTU. Pa3BuTHE  IPOCTPAHCTBEHHBIX  MPEACTABICHUU
y oOydalmuxcs B Kypce CTEpEOMETPUHM MPOBOIUTCS 3a CUET pEIICHMs 3a]ay Ha
CO3J]aHUE MTPOCTPAHCTBEHHBIX 00PA30B M 33J1ay Ha ONEPUPOBAHKUE TPOCTPAHCTBEHHBIMU
obpazamu.  Cosmanwe  oOpa3za  MOPOBOAUTCS € ONOPOM HA HATJIAJIHOCTb, a
ornepupoBaHuE 00pa3oM — B YCJIOBHUSX OTBJICYEHHS OT HAIISAHOCTHU, MBICIEHHOTO
U3MEHEHHS €r0 UCXOJHOTO COJEPKAHMSL.

OCHOBHBIMH  COJEP)KATENbHBIMU JIMHUAMH y4eOHOro Kkypca «l'eomeTpusi»
B 10-11 «kimaccax sBusitorcs: «MHororpanHukn», «lIpsMble W TUIOCKOCTH B
npoctpaHcTBe», «Temna BpaieHus», «BekTopbl M KOOpAMHATHI B MPOCTPAHCTBEY.
@opMHUPOBaHUE JIOTUUYECKUX YMEHUN pachpeesieTcsi He TOJIbKO MO COAEPKAaTeNbHbIM
JIMHUSAM, HO U 10 Toj1aM 00y4€HHUs Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHMUsL.
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Conepxanrie  00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yibTaTaM
OCBOCHHS TIPOTpaMMBI II0 TEOMETPHH, PACIpPEACICHHBIM II0 ToJaM OOydYeHHs,
CTPYKTYPUPOBAHO TaKWM OOpa3oM, YTOOBI OBJIQJICHUE I'€OMETPHUCCKUMH ITOHSATHSIMHU
¥ HaBBIKAMH OCYIIECTBIISJIOCH ITOCIIEIOBATEIBLHO W IOCTYMATEIbHO, ¢ COOJIOICHUEM
IPHUHITMIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHWS BKJIIOYAINCH B OOIIYIO CHCTEMY
TCOMETPHUYCCKHAX TPEICTABICHUNA OOYJarOIIMXCs, PACIIUPSS M YIUIyOJsis ee, oOpasys
IIPOYHBIC MHOXKECTBEHHBIC CBSI3H.

OOmee 4YKMCIIO YacoB, PEKOMCHJOBAaHHBIX JUIS HM3ydeHHUs Y4eOHOTO Kypca
«I'eomerpusi» — 102 gaca: B 10 kimacce — 68 gacoB (2 gyaca B Hemenmo), B 11 kimacce —
34 yaca (1 4ac B HeJieNIO).

COAEPXAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUA cTepeoMeTpud. Touka, mpsimasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsTe 06 aKCMOMAaTUYECKOM IMOCTPOEHUHM CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUU
U CJIICACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  II€PECEKArOIIUeEcs,
IapajulesIbHbIE U CKpeIInBaromuecs npsmele. [lapanensHOCTh TPSAMBIX U INIOCKOCTENW B
IIPOCTPAHCTBE: MapajuIeNIbHbIE MIPSMBIE B IIPOCTPAHCTBE, MAPALIEIIBHOCTD TPEX MPAMBIX,
MapaJIEIbHOCTh NPSIMOUW U IIOCKOCTH. YTUIbI C COHANPABICHHBIMU CTOPOHAMHM, YIOJI
MEXKJy MpsAMBIMM B HpocTpaHcTBe. [lapamnenbHOCTh IUTOCKOCTEN: IapasulesibHbIE
IJIOCKOCTH, CBOMCTBA MapajuleNIbHbIX IUIOCKOCTEW. [Ipocreiine mnpocTpaHCTBEHHBIE
(buUrypbl Ha MJIOCKOCTU: TETPAdIP, KyO, Mapasjieienumne], TOCTPOCHUE CEUCHUH.

[lepnieHAUKYNSAPHOCTh NPSIMOM U IUIOCKOCTH: TNEPHEHIUKYISPHBIEC TMPSIMbIE B
IIPOCTPAHCTBE, MPSMbIE MAPAIUICIIbHBIE U MEPHEHANUKYISIPHbIE K IIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOPEMA O MPSAMOMW IEPIECHINKYISIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSMOW U IUIOCKOCTBIO, IBYTPaHHBIN
YTOJI, IMHEVHBIN yTOJI ABYTPAaHHOTO yruia. [leprieHIuKyIsip 1 HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT NPSIMOM JO IUIOCKOCTH, MPOEKLHs (DUTYpHI HA
IJIOCKOCTh. [lepneHauKyIApHOCTD IIJIOCKOCTEN: INMPU3HAK IEPIEHIUKYIJIAPHOCTH IBYX
IJIOCKOCTEN. TeopemMa 0 Tpex NEPIEHAUKYIAPAX.

MHoOrorpaHHUKH

[ToHsiTHE MHOrOIpaHHWKA, OCHOBHBIC 3JIEMEHTbI MHOTOTPAHHUKA, BBIIYKIIBIEC U
HEBBINYKJIbIC MHOTOTPAHHUKH, pa3BepTKa MHOTOrpanHuka. [I[pusma: n-yrospHas npusma,
TPaHM W OCHOBAHWsS TPHU3MBI, TpsiMas W HAKJIOHHAsS TPU3MbI, OOKOBasi W TIOJIHAS
MOBEPXHOCTh mpu3Mbl. [lapamienenuren, npsAMOYrOJbHBIA NapaUIENECIUNE] U €ro
cBoricTBa. [lupamuaa: n-yrojapHas nupamuaa, rpaHd U OCHOBAHUE MTUPAMUJIbI, OOKOBAs U
NOJIHASl MOBEPXHOCTh MUPAMUJIbI, PABUJIbHAS U yCEUEHHAs NUpaMuja. JJIEMEHTHI
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Opu3Mbl W nupaMuibl. IIpaBuiabHBIE MHOTOIPDAaHHHMKH: IIOHSATHE IPAaBHIIBHOIO
MHOTOTPAHHMKA, NIPaBUJIbHAS MNpPHU3Ma W NPaBWIbHAS NHUPAMHUAA, IPaBUIbHAsS
TpeyrojibHasl Upamuia 1 MpaBUIbHBIN TeTpadp, KyO. [IpencraBieHue o npaBuiIbHbBIX
MHOTOIPaHHHKAX: OKTA3JIp, NoAcKasAp U ukocasap. CeueHns Npu3Mbl U TUPAMUJIBL.

CummeTpuss B TOPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, MPSMOH,
IUIOCKOCTH. OJIEMEHTHl CHUMMETPUM B NHMPAMMIAX, NapAJIICJICIHIIECNAX, IPABUIBHBIX
MHOTI'OTPaHHUKAX.

Brruncnenue 31€eMEHTOB MHOTOTPAaHHUKOB: pebpa, nuaroHanu, yriel. [lnomans
OOKOBOI OBEPXHOCTH U TOJHOMN MOBEPXHOCTU MPSMOU MPU3MBI, TIOHIAb OCHOBaHHIH,
TeopeMa 0 OOKOBOI OBEPXHOCTHU MpsiMON Mpu3Mbl. [lnomane 60koBOM MOBEPXHOCTH U
IIOBEPXHOCTH IPAaBUJIBHOW NHUPAMHUIBI, TEOpEMa O IUIOLIAAM YCEYEHHOM NUPaMUIBI.
[Tonstue 06 06beme. OObEM TUPAMUJIBI, TPU3MBL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOWIEHUS MEXAY  IUIOIIAASMU
HOBEPXHOCTEHN, 00beMaMu OJOOHBIX TEJI.

11 KJIACC

TeJsia BpameHus

[unuaapuyeckas TOBEPXHOCTh, 00pa3yIoKe MUINHAPUYECKON MOBEPXHOCTH, OCh
MUIMHAPUYECKON moBepxHOCTH. [unmuuap: ocHoBaHusi U OOKOBask IMOBEPXHOCTb,
o0Opasyrolas U oCh, IJI0NIaAb OOKOBOUM U MOJHON MOBEPXHOCTH.

Konnueckass TOBEpXHOCTh, 0O0pa3yloIline KOHUYECKOW IMOBEPXHOCTH, OCh
U BEpIIMHA KOHMYECKON moBepxHOCTH. KOHycC: OCHOBaHME U BepiluHa, oOpasyroias
U OCh, IUIOMIAJIb OOKOBOM M TOJHOM IMOBEPXHOCTH. YCEUYEHHBIH KOHYC: O0Opa3yrolue
Y BBICOTA, OCHOBAHUSI U OOKOBAsi MOBEPXHOCT.

Cdepa u map: HeHTp, paauyc, AMamMeTp, MIIOoMaas TOBEPXHOCTH chephl. B3anmuoe
pacriojoxkeHue cepsl U IIIOCKOCTH, KacaTellbHas IIIOCKOCTh K cepe, mitomaas chepsl.

N3o00pakeHue e BpalieHus Ha IIIOCKOCTH. Pa3zBepTka IUIUHApPA U KOHYCA.

KoMmOuHanuy Ten BpallleHHs M MHOTOTPAaHHUKOB. MHOTIOTpaHHHMK, ONMUCAHHBIMI
okoJ10 cdepsl, chepa, BMUCaHHAS B MHOTOTPAHHHK, WJIM TEJIO BPAICHUS.

[Tonsarue 06 oO6beme. OCHOBHBIC CBOWMCTBA 00BeMOB Ten. TeopemMa 00 oObeMe
NPSMOYTOJBLHOTO Mapalijieienurena u clieacTpus u3 Hee. O0beM HWIMHIAPA, KOHYCA.
O0bem 1mapa u ionaab cQepsl.

[Tonobnsie Tenma B  mnpocTpaHcTBe. COOTHOLIGHHUS MEXAY  IUIOMIAASMU
MOBEPXHOCTEHN, 00beMaMu NOJI0OHBIX Tell.

Cedenusi nuiauHapa (MapajuiebHO U TEPHEHIUKYJISIPHO OCH), CEUCHHUs KOHYyca
(mapauienbHOE OCHOBAHUIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocth W B mpocTpaHCTBE. CJI0KEHHE W BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PaznoxeHue BeKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemenue 3agad, CB3aHHBIX C IPUMEHEHUEM
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IIPaBWJI JEUCTBUM ¢ BeKTopaMmu. lIpsaMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunate! Bekropa. [Ipocreiimme 3agaun B KOOpAMHATaX. YToJ MEXAY BEKTOPaMH.
CkansipHO€ MNpPOU3BEJCHHE BEKTOPOB. DBpluncieHue yriioB MexXay MpsSIMbIMU
U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METO/I IIPY PEIIEHUU F€OMETPUUECKHUX 3aad.

IHPEJMETHBIE PE3YJIbTATDBI

K koniy o0yuenus B 10 ki1acce oOyqaromnuiics OMydUT CISAYIONMINE TIPEIMETHBIE
PE3YIIbTATHI:

OTIEpUPOBATH MOHATUSIMHU: TOYKA, MPSIMasi, TIIOCKOCTb;

MPUMEHITh AKCHOMBI CTEPEOMETPHHM W CJCICTBUS W3 HUX TPH PEHICHUH
r€OMETPUYECKUX 33]1aY;

OTIEpUPOBATH TOHATHSAMHU: TAPATUICTHPHOCTh W TEPHCHIUKYISIPHOCTh MPSMBIX
U TJIOCKOCTEH;

KJIaCCU(UIIMPOBATh  B3aUMHOE  PACIOJIOKCHHWE  TMPSAMBIX W IJIOCKOCTEH
B ITPOCTPAHCTBE;

OIepUpPOBaTh MOHATUAMHU: JBYI'PAHHBIN YToJi, TPaHH JBYTPAHHOTO YTIJia, peOpo
JIBYTPAHHOTO yTJIa, TUHEWHBIN YToJI IBYTPaHHOTO YTJIa, TPalyCHAsl Mepa IBYTPaHHOTO yIJia;

OTIEpUPOBAaTh  TOHATUSAMH: MHOTOTPAHHHUK, BBINYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPABUIIHHBIA MHOTOTPAHHHUK;

pacno3HaBaTh ~ OCHOBHBIE  BHJIBI MHOTOTPAaHHUKOB  (NUpaMuja, MpU3Ma,
PSIMOYTOJIbHBIN Tapasijiesienumne, Kyo);

KJ1acCu(UIIMPOBATh MHOTOTPAHHHUKHU, BbIOMpAas OCHOBAHUS IS KiacCHU(pUKAINH
(BBIMMYKJIBIE Y HEBBIMTYKJIbIC MHOTOTPAaHHUKH, NMPABUIILHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIC TPU3MBI, TTAPAIICIICITHIIC]IB] );

OTICpUPOBATH MOHATUAMU: CEKYIas MIOCKOCTh, CEUCHNE MHOTOTPAHHHUKOB;

OOBSCHSATH MPUHITUTIBI TIOCTPOCHHS CEUCHUM, UCITONIB3YsI METO/T CIIC/IOB;

CTPOUTh CEUYCHHSI MHOTOTPAHHMKOB METOJOM CJIEJOB, BBITIOJNHATH (BBIHOCHBIC)
TUTOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

pemarh 3a7ayd Ha HaXOXKJICHWE TCOMETPUYECKHX BEIWYMH TI0 00pasiam v
aNIropuTMaM, IPUMEHSSI U3BECTHBIE AHATTUTHYECKUE METO/IbI MPU PEIICHUHU CTaHJAPTHBIX
MaTEeMaTHYECKUX 3a7ad Ha BBIYUCIICHUE PACCTOSTHUN MEXKIy ABYMS TOYKAMH, OT TOUKH
710 TIPSIMO¥, OT TOYKH JI0 TUIOCKOCTH, MEXKIY CKPEIUBAIOIIMMHUCS TIPSIMBIMU;

pemaTh 3aJadyd Ha HaXOXIACHHUE T'COMETPUYECKHX BEIMYMH IO OOpaslaM WA
aNnropuT™MaM, TPUMEHSS H3BECTHBIC aHATUTHICCKHIE METOIbI TIPH PEIICHUH CTaHIaPTHBIX
MaTeMaTUYECKHX 3a/7a4 HAa BBIUMCIICHUE YTIIOB MEXKIY CKPEIIMBAIONUMUCS MPSIMBIMH,
MEXy MPSMOH U TUNIOCKOCTBIO, MEXKTY TUTOCKOCTSIMU, ABYTPAHHBIX yTJIOB;

BBIYHCIIATh OOBEMBI M IUIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma,
nipamMujia) ¢ MPUMEHEHHEM (OpMyII, BBIUKCISATH COOTHOIICHUS MEXAY TUIOMIAISIMU
MMOBEPXHOCTEH, 00beMaMH MOJO0OHBIX MHOTOTPAHHUKOB;
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OTIEpUPOBAThH MOHATUSIMH: CUMMETPUSI B TIPOCTPAHCTBE, IEHTP, OCh M IUIOCKOCTh
CUMMETPHH, TICHTP, OCh U INIOCKOCTh CHMMETPHUH (DUTYPBI;

U3BJICKATH, npeoOpa3oBLIBATh u UHTEPIPETUPOBATD uH(pOpMAITHIO
O TIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, MPEACTABICHHYIO Ha dYepTekax
U PUCYHKaX;

MPUMEHATh TeOMETpUYeCKrue (aKThl JIs PEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEOJIAraloIIUX HECKOJIBKO IIAaroB PENICHHsI, €CIM YCIOBHS MPUMEHEHHS 3aJaHbl B
SIBHOH (hopme;

NPUMEHATh  MPOCTEHIIMEe  MpPOrpaMMHBIE  CpEACTBA HW  JJCKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI TIPY PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

MIPUBOJANTH TIPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAEC U KHU3HHU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

MIPUMEHSTH TIOJTyICHHBIC 3HAHUS Ha MMPAKTHKE: aHATM3UPOBATh PEATbHBIC CUTYAIlUN
U TIPUMEHSATH W3yYEHHBIC TOHATHS B TMPOIECCE TOWCKA PEIICHUS MaTeMaTHYECKU
chopMynupoBaHHON TIPOOJIEMbl, MOJEIUPOBATh peajbHbIE CUTyallUM Ha S3BIKE
T€OMETPHH, WCCIEAOBATh MOCTPOCHHBIC MOJIEIN C WCIOJIB30BAHUEM T€OMETPHUYECKHUX
MOHATUH W TEOpeM, ammapara anreOpbl, pemaTh MPAKTHYECKHE 3aTadd, CBS3aHHBIC
C HAXOXJICHUEM T€OMETPUICCKUX BEITMUHH.

K koHiy 00yuenus B 11 kiacce o0yvaronuiicss Hay4uTCs:

OTNEepUpOBaTh  MOHATUSIMU:  I[WJIMHAPUYECKAss TIOBEPXHOCTh, O0Opa3ylolue
UIMHAPUYECKON TOBEPXHOCTH, HWIWHIP, KOHWYECKasl MOBEPXHOCTh, 0Opasyroiiue
KOHMYECKON MOBEPXHOCTH, KOHYC, chepruyecKasi TOBEPXHOCTH;

pacno3HaBaTh Tela BpalieHus (MUIMHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TIOJIYYCHHUS TEJl BPAIICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(PEePhI U TIIOCKOCTH;

OTNIEpUPOBATh TOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CErMEHTa, LIAPOBOU CIIOM, OCHOBAHUE LIAPOBOTO CJI0SI, BBICOTA IIAPOBOT0 CJIOS, IAPOBOU
CEKTOp;

BBIYUCIISATh 00BEMBI U TUIONIAIA MMOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPUUECKUX
TEJ ¢ MPUMEHEeHUeM (popmyir;

OTIEpUPOBATh TOHSATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B cepy U ONMUCAHHBINA
okoJ10 cepsl, chepa, BOucaHHasi B MHOTOTPAHHUK WJIH TEJIO BPAILICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOMAIIMU TIOBEPXHOCTEH u oObeMaMu
ITOJTIOOHBIX TEI;

n300paxaTh u3ydaeMble QUTYpPHI OT PYKU U ¢ TPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) TUIOCKME YEPTEKUW U3 PHUCYHKOB MPOCTBIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJI BPAIICHUS;

W3BJICKATh, MHTEPIPETUPOBATH u peoOpa3oBLIBAThH uH(bOpMAITUIO
O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTABICHHYI0O Ha YepTekax
U PUCYHKAX;
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OTIEpUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATH JIEHCTBHUS CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKCHHUSI
BEKTOpA Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaaf0T;

MIPUMEHSTH TIPABUIIO IMAPAIUICIICIIUIIC A,

OTIEpUPOBATh TIOHATHSIMHU: JICKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOMYJh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY BEKTOpPaMH,
CKaJISIpHOE MPOM3BEICHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUJIAHAPHBIC BEKTOPHI;

HaXOJHWTh CYMMY BEKTOPOB W TIPOW3BEICHHE BEKTOpPA HAa YHUCIO, YIOJ MEXIY
BEKTOpaMH, CKaJsIpHOC MPOM3BEACHHWE, pPACKIAIbIBaTh BEKTOP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHNUEM B ICKAPTOBOM CHCTEME KOOPIUHAT;

MPUMEHATh TeOMETpUYeCKre (aKThl MJIs PEIICHUS CTEPEOMETPUYECCKUX 3aaad,
IIPEANoIaraloIuX HECKOJIbKO I1aroB PEIICHUs, €CIU yCIOBUS MPUMEHEHUsS 3aJaHbl B
saBHOU opme;

pemarh MPOCTEHINE TEeOMETPUYECKHE 3aJlayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemaTh 3a/ladyu Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUNM M HAXOXKICHUE
Tr€OMETPUYECKUX BEJIMYUH 110 00pa3iiaM Wil alropuTMam, IPUMEHSIS U3BECTHBIEC METOIbI
U pEIICHUH CTaHAAPTHBIX MaTEeMAaTUYECKUX 3a]1a4;

OPUMEHSTh  MPOCTEHMIIME  MNpPOrpaMMHBIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1ad;

MIPUBOJNTHh MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAEC U JKHU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

PUMEHSTh TIOJyYCHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH PEAIbHBIC CUTYaAIlUN
U TIPUMEHSATH HM3yYCHHBIC TOHATHS B MPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyTUPOBaHHOW MPOOJIEMbI, MOJIEIUPOBATh pEATbHBIE CHUTyallMd Ha S3bIKEe
T€OMETPUH, UCCIEAOBATh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T€OMETPUUYECKHUX
MOHATUH W TEOpeM, ammapara aareOpbl, pemaTh MPAaKTHYSCKHE 3aaadd, CBS3aHHBIC
C HAXOXJICHUEM T€OMETPUYECKUX BEJIMUKH.
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10 KJIACC
HaunmenoBanue paznena  (KonuyecTtBo OcHoBHOE coziep>KaHue OcHOBHBIE BUIbI I€ITEIHOCTH
(TemnI) Kypca 9JacoB oOydJaronuxcs
BBeneHue B cTepeoMETpHUIO 10 OCHOBHBIE MIOHATHSI CTEPEOMETPUH: AKTYaJaIu3upoBaTh (HaKThl

TOYKa, MPsAMasi, IIOCKOCTh,
npoctpaHcTBo. [IpaBuina nzoopaxkenus
Ha PUCYHKaX: U300pakeHUs
TUTOCKOCTEH, MapaJiJIeIbHBIX MPSMBIX
(OTpe3KOB), CepeMHbI OTpEe3Ka.
[TonsTus: nepecekaromuecs
TJIOCKOCTH, TIEPECEKAOIIHECS TIpsiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAMH,
MU300paKeHNEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOCKITMOHHBIX
yeprekax. HadanbHbie cCBeACHUS

0 KyOe 1 mupamuje, ux pa3BepTKu

u Mozenu. CedeHns MHOTOTPaHHHUKOB.
[TonsTre 00 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

¥ METOJIbI TUTAHUMETPUH,
peJieBaHTHBIEC TEME.

IMonyuaTs npeacTaBiIeHUS

O MMPOCTPAHCTBEHHBIX

¢burypax, pazouparh

pOCTEHIITe MpaBuiIa U300paKeHUs
TUX QUryp.

MN300pakaTh NpsMYIO U IIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOIpaHHUKH,
nupamMuiay, kKyo, Ha3pIBaTh UX
DIIEMEHTHI.

JlenaThb pUCYHOK Ky0a, TUPaMU/IbL,
HaXOJIUTh OIIMOKH B HEBEPHBIX
M300paKCHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUTSI TIOCTPOCHHMSI CEYEHUS] METOJ
CJIEJIOB, KPATKO 3aIMChIBATH I1ard

37




denepanbHas paboyas nporpamma | Matemaruka. 10-11 knaccel (0a30BbIH YpPOBEHB)

MTOCTPOCHUS CCUCHUSI.
Pacno3HaBaTh BHJI CCUCHHUS

Y OTHOIICHUH, B KOTOPBIX CCUCHUE
nenuT pedpa Ky0a, HaXOIHUTh IIOMATh
CCUCHHUHL.

Hcnoab3oBaTth 1mojgodue

IIPH PCIICHHUH 33124 Ha IIOCTPOCHHE
CCUCHMI.

3HAKOMHTBCS C aAKCHOMATHYCCKUM
MIOCTPOCHHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPUH

U CJIEICTBHSIMH U3 HUX.
NimrocTpupoBaTh aKCHOMBI
PUCYHKaMH U IIPUMEpaMHu

13 OKpY’Karole 00CTaHOBKHU

[IpsiMbI€ 1 TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTbHOCTH NPSIMBIX
Y IIJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbix
B [IPOCTPAHCTBE: MEPECEKAIOIIUECS,
NapajiyIeIbHbIE U CKPELIMBAIOIINECS
IIpsIMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEW B IIPOCTPAHCTBE:
NapajijIeIbHbIEC MPSIMbIE

B [IPOCTPAHCTBE; NapaLIEIbHOCTh
TpEX MPSAMBIX; HapPaUIEIbHOCTD
IIPSIMOU U TNTOCKOCTH. Y TJIBI

AKTYyaJau3upoBaTh PaKThl K METOIbI
TUTAHUMETPHH, PEJICBAHTHBIC TEME,
IIPOBOJIMTH aHAJIOTHH.

IMepeyncasiTh BO3MOXKHBIC CITOCOOBI
PacCIOJIOKEHHS IBYX MPSMBIX

B [IPOCTPAHCTBE, WILTIOCTPUPOBATH UX
Ha TpUMepax.

JlaBaTh onpenesieHue
CKPEIINBAOIINXCSI TIPSMBIX,
bopMyIUPOBATH MPU3HAK

38




denepanbHas paboyas nporpamma | Matemaruka. 10-11 knaccel (0a30BbIH YpPOBEHB)

C COHAIPABJICHHBIMU CTOPOHAMM; YTOJI
MEXAY IPSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN:
napaJijIeNbHbIC INIOCKOCTH; CBOMCTBA
HapaJJIeIbHBIX IUIOCKOCTEH.
[Ipocreiine MpoCTpaHCTBEHHBIE
(urypsl Ha MJIOCKOCTHU: TETPASIP, KYO,
napajuleJIenuIe ; IOCTPOCHHE
CEYCHUI

CKPEIIMBAIOIINXCS IPSIMBIX
Y IPUMEHSTH €70 NPU PEIICHUU
3a/1ay.

Pacno3naBatsh npusmy, Ha3bIBaTh €€
AJIEMEHTHL.

CTtpouTtsb ceueHUs IPU3MBbI

HA FOTOBBIX YEPTEKAX.
Ilepeyncasitb BO3MOKHBIE CITOCOOBI
B3aMMHOI'0 PACTIOJIOKEHUS NPSIMOU
Y IUIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJAUTH COOTBETCTBYIOIIHE
IIPUMEPBI U3 PEATBHOMN KU3HU.
JlaBaTh onpenesieHue
MapaJuIeIbHOCTH NPSIMOM

Y TUIOCKOCTH.

D®opMyJIHPOBATH IPU3HAK
MapaJuIeIbHOCTH MTPSMOU

Y TJIOCKOCTH, YTBEPKIAECHHUE O NMPSIMOU
MEPECEUCHUS IBYX TUIOCKOCTEH,
MPOXOASUIMX YEPE3 NapaslieIbHbIE
MIpsIMBIE.

Pemars mpakTrdeckue 3agauu

HA IOCTPOCHUE CEYEHUH
MHOTOTPaHHUKA.

O0BbsACHATH ClTy4au B3aUMHOT'O
PACIIOJIO0KEHUS TIIIOCKOCTEN.
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/laBaTh onpeesieHUe MapAIIIEIbHbIX
IJIOCKOCTEW; MPUBOJIUTH IPUMEPHI
13 PEANIbHOM KU3HU U OKPYKaIOIIEeH
00CTaHOBKH, WJUTIOCTPUPYIOLITUE
MapajuIeIbHOCTh MIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBOMCTBA ITapaJUIEIIbHBIX INIOCKOCTEN
IIPU PELIECHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BACHATH, YTO HA3LIBACTCS
napasuieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBITIOJIHAETCA IPOCKTUPOBAHUE
¢buryp Ha TIOCKOCTb.

N300paxkaTh B napajuieIbHON
MPOEKLINH Pa3INYHbIC
reOMETPUIECKHE (PUTYPHI.
MoaeaunpoBarh peajabHbIC CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATH
ITOCTPOECHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSITUI.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
Ha MOCTPOCHUE CEUCHUH TTOHSITHE
MapajuieIbHOCTH, MPU3HAKU

Y CBOICTBA MapauieIbHbBIX TPSIMbIX
Ha [JIOCKOCTH

40




denepanbHas paboyas nporpamma | Matemaruka. 10-11 knaccel (0a30BbIH YpPOBEHB)

[lepneHIUKYISIPHOCTD IPSAMBIX
U TUTOCKOCTEN

12

[lepnieHIUKyYIAPHOCTD IPSIMOU

Y TUIOCKOCTH: NIEPIEHANKYIISPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJljIebHbIC U IEPIICHINKYIISIPHBIC
K IIJIOCKOCTH, ITPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSAMOU

U IIJIOCKOCTH, TeOpeMa O IPsIMOM
MIEPIIECHIUKYIJSIPHON INIOCKOCTH
[leprieHIUKYIISIp ¥ HAKJIOHHBIE:
pacCTOsHUE OT TOYKH 10 IIOCKOCTH,
pPacCTOsIHUE OT MPSAMOM 0 IUIOCKOCTH

AKTYaJau3upoBaTh PaKThl © METOIbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

OO0BbsACHATH, KAKOH yToJ HAa3bIBAETCA
YTJIOM MEK1y NIEPECEKAIOINMUCS
IPSIMBIMH, CKPEIUBAIOLIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

/laBaTb onpeaeieHue
NEPIEHANKYJIIPHBIX MPSAMBIX

Y IIPSAMOW, IEPIEHAUKYIIIPHON

K IUIOCKOCTH.

HaxoauTse yriel Mexny
CKpPEILMBAIOIIUMUCS MPSIMBIMU B KyOe
U IUpamMue.

IpuBoauTH NpUMeEPHI U3 PEATTBHON
KU3HU U OKpYXkaroleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
NEPHEHANKYIIIPHOCTh NPSIMBIX

B IIPOCTPAHCTBE

Y MIEPIICHANKYISIPHOCTD MPSAMON

K IUIOCKOCTH.

DopMyJaHPOBATH NPU3HAK
MEPIICHINKYJIIPHOCTH MPSAMOM

Y TUIOCKOCTH, IIPUMEHSATH €r0 Ha
MPaKTUKE: OOBICHITH
NEPIECHIUKYIAPHOCTb pedpa Kyda

Y IMaroOHaJId ero rpaHu, KOTopas ero
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HE COJICPKUT, HAXOAUTH JINHY
JMaroHaau Kyoa.

BbI4UCJIATH BEICOTY IPABUIILHOM
TPEYrOJIbHOM U MPABUIIBHOU
YETBIPEXYTOJIBHON TUPAMUJL [10
JTMHaM pedep.

PemiaThb 3a1a4n Ha BBIUHUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTHIO
MPSAMOM U IIJIOCKOCTH,

C UCTIOJIb30BAaHUEM MPU PELICHUHT
TJIAaHUMETPUUECKUX (PaKkToB

Y METOJIOB.

OOBACHATD, YTO HA3LIBAIOT
MEPIIEHIUKYIISIPOM U HAKJIOHHOM

13 TOYKH K TJIOCKOCTH;, ITPOCKIIMEN
HAKJIOHHOUW Ha IJIOCKOCTb.
OO0BbACHATH, YTO HA3LIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEXKy TapaJIETbHBIMU ITIOCKOCTSIMU;
MEXIY TIPSIMOU U TTAPAIUIETIbHOU €1
IIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoaurthb 511 paccTossHUsA

B IIPOCTHIX CITydasx B KyOe,
MUpaAMUJIE, IPU3ME.

MoaenupoBaTh peaibHbIE CUTyallun
Ha SI3bIKE TEOMETPHH, UCCIIEIOBATH
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MMOCTPOCHHBIE MOJIETN

C MCT0JIb30BaHUEM I€OMETPUUECKHUX
MOHSITHH.

HUcnognb30BaTh 1py pELICHUH 3a7a4
Ha MOCTPOCHUE CEUCHUN TEOpEMY
[Tudaropa, cBoiicTBa IPSIMOYTOJILHBIX
TPEYrOJIbHUKOB

Y TIIbl MEXY NPSIMBIMU
U IJIOCKOCTSIMH

10

VYTIu1bl B IPOCTPAHCTBE: YOI MEXKAY
MIPSIMOU U IIJIOCKOCTBIO; IBYTPaHHBIN
YTOJI, JUHENHBIN YIOJI IByTPAHHOTO
yria.

[leprieHIMKYISAPHOCTH TIOCKOCTEN:
NPU3HAK NEPIIEHIUKYJISIPHOCTH ABYX
nIockocTer. Teopema o Tpex
NEPIIEHIUKYIIIpax

AKTYaJau3upoBaTh PaKThl U METO/IbI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

/laBaTh onpeaejieHue yria Mexay
MIPSIMOM U TIIOCKOCTBHIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApax U 00paTHYIO K HEMl.
Haxoautsb yron Mexay npsimMon

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
PAcCTOSIHUE OT TOYKHU 0 NPSIMOMN

Ha IUNIOCKOCTH, UCTIOJIb3Ys TEOPEMY

O TpexX NEPIEHIUKYIIAPAX.
IIpoBoauTh Ha UepTeKE
MIEPIICHIUKYJIAP: U3 TOUKU

Ha IPSIMYI0; U3 TOYKH Ha INIOCKOCTb.
JaBarh onpeiesieHue ABYTrPaHHOTO
yIJIa U €T0 JJIEMEHTOB.

OO0BbsACHATH PAaBEHCTBO BCEX
JIMHENHBIX YIJIOB IBYTPAHHOIO YIJIA.
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Haxoaurb Ha yepTexe NBYIpAHHBIN
yTOJI pY pedpe MUpaMUIbl, IPU3MBI,
napajuieenuneaa.

/laBaThb onpeae/ieHHe yriia Mex1y
IIJIOCKOCTSIMU.

JlaBaThb onpenesenue

1 GopMyIHPOBATH NPU3HAK
B3aMMHO NEPIEHIUKYJIISIPHBIX
IIJIOCKOCTEM.

HaxoauTs yrisl MeX1y IIIOCKOCTSIMU
B KyOe U mUpaMue.

Hcnoab30BaTh IpU pELICHUH 3a/1a4
OCHOBHBIE TEOPEMBI U METO/BI
TUIAHUMETPUU.

MoaeaunpoBarh peajabHbIC CUTyalluU
Ha S3bIKE T€OMETPHH, HCCIAEAOBATH
IIOCTPOECHHBIE MOJIEIIN

C UCII0JIb30BAHUEM I€OMETPUUYECKHUX
TIOHSTUM.

Hcnonb30BaTh Mpy peLICHUH 3a1a4
Ha MOCTPOCHUE CEUCHUU
COOTHOILIEHHSI B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHKA,
BBIITYKJIbIE U HEBBIYKJIBIE

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
MJIAaHUMETPUH, PEJIeBAaHTHBIE TEME,
NPOBOJAUTH AHAJIOTHH.
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MHOTOTPaHHMKH; pa3BEpTKa
MHOTI'OTPaHHUKA.

[Ipu3ma: N-yroJipHas pu3Ma; rpaHu
Y OCHOBAHUSI IPU3MBI; MIPsIMast

Y HaKJIOHHAsl IPU3MbI; OOKOBas

Y M10JIHAsI TOBEPXHOCTH ITPU3MBI.
[Tapamienenunen, npsAMOyTroJIbHbIN
NapajuleJIenUIe] ¥ €ro CBOMCTBA.
[Tupamupaa: N-yrojibHas IMpaMua,
IrpaHu U OCHOBaHUE MUPAMHUIBL;
OOKOBas ¥ MOJHAsl TOBEPXHOCTh
MUPAMU/IBL; IPABUJIbHAS U YCEUCHHAA
nupamuja.

DJIEMEHTHI PU3MbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MIOHATHUE MTPABUIILHOTO
MHOTOIPaHHUKA; TPaBUIIbHAS TPU3Ma
Y paBWIbHAS MPaMUA; TPaBUIbHAS
TpEYroJbHas MUpaMUAA

Y MPAaBWIBHBIN TETpasdaAp; KyO.
[Ipencrasienue 0 NpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTA3IP, JOAECKASIP
Y UKOCAdIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSAMOH, INTIOCKOCTH. DIEMEHTBI

JdaBaTh onpenesienue
MapaIeICuIe/a, PACO3HABATD €r0
BUJIbl U U3y4aTh CBOKCTBA.

JlaBaTh orpejiereHue MUupaMu/ibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢hopmympoBaTh CBOMCTBa pedep,
IpaHel U BbICOTHI IIPABUIILHOU
MAPaAMU/IBI.

Haxoauthb miomanhb IIOJIHON

1 OOKOBOM MOBEPXHOCTU MUPAMHUIBI.
/laBaTh onpeae/ieHue yCEUCHHOMN
MUPaMUJIbl, HA3bIBATh €€ AJICMEHTHI.
DopMyJHPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
IIPAaBWJIBHOW YCEUYEHHOW TUPaMU/IbI.
Pemarts 3a1aun Ha BIYHUCIICHUE,
CBSI3aHHBIE C MUPAMHJIAMH, a TAKKE
3a/1a4M Ha OCTPOEHUE CEUCHH.
JaBaTh onpenejeHue Ipu3Msl,
pacno3HaBaTh BUJIbI IPU3M,
H300pakaTh IPU3MBI HA YEPTEKE.
Haxoauthb miiomaas moJIHON WIN
OOKOBOI TOBEPXHOCTHU TIPU3MBI.
M3y4yars cooTHOLIEHUS Diliiepa
JUTs yucia pedep, rpaHeit u BepIvH
MHOT'OTPaHHUKA.
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CHUMMETPUH B IUPAMUIAX,
MapaJuIeIICIUIe1ax, MPABUIbHBIX
MHOTOTPaHHUKAX.

Brraucienue 3J1eMEHTOB
MHOTOTPaHHUKOB: pedpa, IuaroHaliu,
yrasl. [nomaas 60KoBO# MOBEPXHOCTH
Y TIOJIHOM TTOBEPXHOCTH MPSIMOM
MPU3MBI, IUTOIIA/Ib OCHOBaHUM, TEOpEMaA
0 OOKOBOI MOBEPXHOCTH MPSMOKN
npusMbl. [Inomaas 60koBoit
MTOBEPXHOCTH U MMOBEPXHOCTHU
MPaBUJILHOM MUPaMU/Ibl, TEOpEMa

0 TI0IA 11 OOKOBOM MOBEPXHOCTH
YCEYEHHOU NTUPaMUIbI

N3y4yatb BUIBI TPAaBUIIBHBIX
MHOT'OTPaHHHUKOB, NX HA3BAHUS

Y KOJIMYECTBO IPAHEM.

H3yyarb cumMeTpuIO
MHOI'OTPaHHUKOB.

OO0BbACHATDH, KAKUEC TOUKHU
Ha3bIBAIOTCS CHAMMETPUYHBIMU
OTHOCHUTENBHO JAHHOM TOUYKH, IPSIMOI
WJIY TIJIOCKOCTH, YTO HA3BIBAKOT
LIEHTPOM, OCBIO WJIU IIJIOCKOCTBIO
CUMMETPUU (QUTYPBHI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX (DUTYP B apXUTEKTYPE,
TEXHHUKE, IPUPOJIE.

MoaeaupoBaTh peajbHbIe CUTyaluu
Ha A3bIKE TEOMETPHUU, UCCIEAOBATH
ITOCTPOEHHBIE MOJIENIN

C UCITOJIb30BAaHUEM T€OMETPUUECKUX
MOHSITUNA, UCTIOJB30BaTh MO001E
MHOT'OTPaHHUKOB

OO6beMBbI MHOTOTPAaHHUKOB

ITorstre 06 00bremMe. O0BEM
TUPAMUIBI, TIPA3MBI

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJITAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI T€J1, MPOBO/Is1 AaHATIOTHIO

C U3MEPEHUEM IUIOLIAIECH
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MHOT'OYT'OJIbHUKOB.
P®opMyIMPOBaTHh OCHOBHbBIE
CBOICTBa 0OBEMOB.

N3y4yarb, BBIBOAUTH (POPMYJIBI
o0BbemMa MpSMOYTOJIBHOTO
napajuieienuneaa, pu3Msl

Y IIUPAMMIBI.

BoruucjasaTs 00beM IpU3MbI

Y IUpaMuIbl 110 UX JIEMEHTaM.
IIpumeHATH 00BEM 11 PELLICHHUS
CTEPEOMETPUYECKHUX 3a7a

Y JUUIS1 HAXOKJICHUS T€OMETPUYECKUX
BEJIMYHH.

MoaeaunpoBarh peajabHbIC CUTyallnU
Ha SI3bIKE T€OMETPHUH, HCCIAEA0BATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MTOHATHI

[ToBTOpEHME: CeueHus,
PACCTOSIHUSI U YTJIbI

[TocTpoeHnue ceueHni

B MHOTOTPaHHHMKE.

Brruucnenue paccTosSHUM: MEXKIY
JIBYMs TOYKaMH, OT TOUKH JI0 MPSAMOW,
OT TOYKH JI0 INIOCKOCTH; MEXKIY
CKPEILHBAOIIAMUCS ITPSIMBIMH.
Brrunciienue yrioB: Mexay

CTpouthb ceueHre MHOTOTPAaHHUKA
METOJIOM CIIE/IOB.

JlaBaTh onpe/ejieHne PacCTOSTHUS
Mexay purypamu.

HaxoauTthb paccTosiHuE MEXITY
napajyuieTbHBIMU INIOCKOCTAMH,
MEX/1y IMIIOCKOCTHIO U MapaljiebHON
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CKPEIINBAIOIIAMUCS IPAMBIMH,
MEK1y IPSMOM U IIJIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXY
IUIOCKOCTSIMU

€l IIPSAMOM, MEXKITY
CKPEIIMBAIOIIUMUCS TPAMBIMH.
CTpouTtsb TUHEWHBINA YTOJ
JIBYTPAaHHOTO yTJIa HAa YEPTEKE
MHOTOTPAaHHHMKA U HAXOAUTH €TO
BEIINYUHY.

HaxoauTs yribel M)y IIIOCKOCTAMHA
B MHOT'OTPaHHHUKAX

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC
HanmenoBanwue paznena  [Konnuectso OcHOBHOE coziep>KaHne OCHOBHBIE BUJIBI IEATEITBHOCTH
(Temsl) Kypca 4acoB 00yJaromuxcs
Tena BpamieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh PaKThl 1 METOIbI

JTUaMETP; TUIOIIAIb IIOBEPXHOCTH
cdepsl. BzanMHoe pacrionoxeHue
cdepsl U MIIOCKOCTH; KacaTeabHas
IUIOCKOCTH K cpepe; III0IIa b
chepsol. U300paxkenue chepsl, mapa
Ha Tuiockoctu. CeueHus mapa

TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
NMPOBOAUTH AHAIOTHH.

JlaBaThb onpenesenusi cepsl U mapa,
UX IIEHTpA, paanyca, ThaMeTpa.
Omnpeneasatsb chepy kak Gurypy
BpAaICHUS OKPY>KHOCTH.
HccaenoBath B3anMHOE
pacrosioxkeHue chepbl U MI0CKOCTH,
IBYX c(hep, HITIOCTPHPOBATH TO
Ha YepTekKax U PUCYHKaX.
@opmMyaIHPOBATH OIPE/ICIICHUE
KacaTeIbHOM IIIOCKOCTH K cdepe,
CBOMCTBO U IIPU3HAK KACATENBHOU
TIJIOCKOCTH.

3HAKOMHUTBCS C T€0/IC3NICCKUMU
JUHUSIMU Ha cepe

[Mumaapuveckas IOBEPXHOCTb,
oOpa3yroiye MUINHAPUIECKON
IOBEPXHOCTH, OCh IWJIMHAPUIECKON
noBepxHOCTH. [lumuHap: OCHOBaHUS
1 OOKOBasi MOBEPXHOCTH,

OO0BACHATD, YTO HA3LIBAIOT
WJIMHAPOM, Ha3bIBaTh €T0 2JIEMEHTHI.
N3yyarh, 00bICHATDH, KaK OJTYYUTh
HUAJIMHIP MyTeM BpalieHus
MPSIMOYTOJIbHUKA.
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o0pa3syromias u 0Ch; IJIOMIAb
OOKOBOI1 U TTOJTHOM TOBEPXHOCTH.
N300pakeHne mumHapa

Ha ITJIOCKOCTH. Pa3BepTKa MUJIMHAPA.

Ceuenus uuauHapa
(TUTOCKOCTHIO, MapasuIeIbHON
WIN NEPIEHIUKYISIPHON OcH
HMINH]IPA)

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUIS BBIYKCJICHHS TUIOMAaA OOKOBOM
MMOBEPXHOCTHU LWJIHHAPA.

N3yuarh, pacno3HaBaTh pa3BepTKy
HWIAH]IPA.

N300paxaTh HUIMHJIP U €70 CEYEHUS
TTIOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, TTAPAJJICTIBHON WIJIN
MIEPIICHINKYJIIPHOU OCH.

HaxoauTh miomaay 3TUX CCYSHUM.
MoaeaunpoBarhb peajabHbIC CUTyallnU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOEHHBIE MOJICIIH

C MCTO0JIb30BAaHUEM F€OMETPUUECKUX
MMOHSTUI

Konunueckast HoBEpXHOCTS,
o0pa3yroIue KOHHIEeCKOM
MOBEPXHOCTH, OCh ¥ BEpILINHA
KOHUYECKON NTOBEPXHOCTH.
Konyc: ocHOBaHue 1 BepInHa,
oOpasyrolias u oCh; IJIOMIAadb
OOKOBO ¥ TIOJTHOHM MMOBEPXHOCTH.
VY ceueHHslil KOHYC: 0Opa3yroume
U BBICOTA; OCHOBAHUS U OOKOBas
MTOBEPXHOCTb.

N300pakeHne KOHyca Ha IJIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTEHI.

N3yyarh, 00bSACHATH, KaK MOJTYYUTh
KOHYC ITyTEM BpAILICHUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
M300paxkaTh KOHYC U €r0 CEYEHUs
MIJIOCKOCTBIO, MTPOXO/IAIIEH Yepe3 OCh,
U TJIOCKOCTBIO, IEPIEHIUKYISIPHON
K OCH.

N3yuatsh, pacno3HaBaTh pa3BePTKYy
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PasBepTka KoHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaJyIeIbHON OCHOBAHMIO,

Y TUIOCKOCTBIO, MPOXOASIIEH
4yepes3 BEPIIUHY)

KOHYCA.

BbIBOAMTH, HCIOJIB30BATH (OPMYJIBI
IUISL BBIYUCJIEHUS III0Iagu OOKOBOU
MTOBEPXHOCTH KOHYCA.

Haxoautsp miomagu CeUeHu,
MPOXOSIIUX YE€pPE3 BEPUIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJIO HAa3bIBAETCS
YCEUYECHHBIM KOHYCOM.

N3yuaTthb, 00bACHATH, KaK €T0
MOJIYYUTh ITyTEM BpaILICHUSA
MPSIMOYTOJILHOM TPaIeIuH.
BbIBoAMTH, NPUMEHATH POPMYITY
JUTSI BBIYUCJIEHHUS TUIOMA 1 OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KoMOuHanus ten BparieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BpAIICHUS

AKTYaJu3upoBaTh GaKkThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

Pemiates crepeomeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BpAIlICHUS,
IMOCTPOCHUEM CEYEHHU TEJI BpalllCHHS,
C KOMOUHAITUSIMU TEJI BPAILICHUS

Y MHOTOTPAHHUKOB Ha HAXOXKJICHUE
F€OMETPUYECKUX BEJIUYNH.
Hcnoab3oBaTh Ipyu pelieHUN
CTEPEOMETPUYECKHX 3a7a4
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IJIAHUMETPpUUYECKHe (PaKThl 1 METOIbI
3aJIauM Ha BBIYHCIICHHUE

M J0Ka3aTeIbCTBO.

MoaeanpoBarb peajabHbIC CUTyalluH
Ha SI3bIKE TEOMETPUU, UCCJIEI0BATH
MMOCTPOEHHBIE MOJIEIIH

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MIOHSITHH

OO0BeEMBI TEN

[TonsTre 06 00beMe. OCHOBHEIC
CBOMCTBa 00BEMOB TEJI.

O06beM nuIMHIpa, KOHYyCA.
O06bem mapa u miomab chepbl

AKTYaJU3upPoBaTh (GaKThl U METOIbI
MJIAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

BbIBOAMTH, HCITOJIL30BATh
dhopMyIIbl 00BEMOB: TIPHU3MBI,
UJIMH]Ipa, TUPaMU/IbI, KOHYCA;
YCEUCHHOUN MUpPaMHUJIbl U1 YCEUEHHOTO
KOHYCa.

Pemarsb crepeomerpuyeckue
3aJ1a4yM, CBSI3aHHBIC C BRIYMCICHHUEM
00BEMOB.

DopMyJTHPOBATH ONIPECICHHE
[IapOBOr'0 CETMEHTA, IIapOBOTO CJIOS,
IIapOBOT'0 CEKTOpa.

IpumeHsaTs GopMyIibl

JUTSL HaX0XKIEHUS 00BEMOB

IaPOBOT0 CETMEHTA, IIIAPOBOTO
CEeKTOopa
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[TogoOHBIE Tena B MPOCTPAHCTBE.
CooTHONIEHUS MEXKTY TUIOIIAISIMU
OBEPXHOCTEHN, 00beMaMu MO JOOHBIX
Tel

PemaTh cTepeoMeTpuiecKue 3a1auu,
CBsI3aHHBIC C 00BEMOM ITapa

U TUTOIIABIO Cephl.
MopeanpoBaTth peajibHble CUTyalluU
Ha SI3bIKE TEOMETPHH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM I€OMETPUUECKHIX
TTOHSTHH.

AKTYaJaIu3upoBaTh (HaKThl U METObI
TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUH.

PemaTh crepeomeTpuyueckue 3a1auu,
CBSI3aHHBIC C COOTHOIIICHUEM 00hEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEI

B ITPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIH

C UCTIOJIb30BAaHUEM T€OMETPUUECKHIX
TMOHSATHHI

BeKTopbl 1 KOOPIMHATHI
B IPOCTPAHCTBE

10

BekTop Ha mmockoctu

U B ipoctpaHcTBe. CloKeHne

Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uncio. Pa3noxenune
BEKTOpa MO0 TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio

AKTYaJaIu3upoBaTh (HaKThl U METObI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D®opMyJIHPOBATH IPABUIIO
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napajuleJIenunea.
Pemenne 3ana4, cBsI3aHHBIX

C IPUMEHEHUEM IIPABUJII AEUCTBUI

C BEKTOPAMH.

IIpsiMoyroJibHAsI CUCTEMA KOOPIUHAT
B IpocTpancTse. KoopauHatel
BekTOpa. [Ipocrenme 3anadn

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOopamu. CKaisipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brrunciienre yriioB Mexay NpsiMbIMU
U TTIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUU F€OMETPUYECKUX 3a1a4

napasuieJIenuneaa rpu CI0KeHUn
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHO2KATh BEKTOP Ha YUCJIO.
MN3yuyaTh OCHOBHBIEC CBOMCTBA 3TUX
oTepanui.

JlaBaThb onpenesneHne npsMOyroabHON
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
Bbipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAUTD, HCII0JIB30BATH (POPMYJTY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKAMM.

BripaxkaTrh CKUISIPHOE MPOU3BEICHUE
BEKTOPOB U€pPE3 X KOOPJIUHATHI,
BBIYUCIISITH YTOJ MEXKY ABYyMSI
BEKTOpPAMH, ABYMSI IPSIMBIMHU.
Haxoaurtsb yroy Mexay npsiMmoun

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMSI
TJIOCKOCTSIMU aHAJIUTUYECKUMHU
METOJIaMH.

BriBoAUTDH, HCII0J1B30BATH GOPMYJTY
PacCTOSIHUS OT TOYKH J10 IIOCKOCTH

[ToBTOpEeHue, 06001ICHNE
W CUCTEMATHU3AIINI 3HAHUN

OcHoBHBIE (DUTYpPHI, (hAKTHI, TEOPEMBI
Kypca IUIaHUMETPUU. 3a/1a4u
TUTAHUMETPHUH U METOJIBI UX

Pemars npocreiimme 3agadu
HA HaXOXKJICHUE JIJIMH U YTJIOB
B reOMETPUYECKUX (PUTypax,
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peleHusl.

OcHoBHbIE (DUTYpPBI, (HaKThl, TEOPEMBI
Kypca cTepeoMeTpuu. 3agauun
CTEPEOMETPUHU Ml METOJIbI UX PEIICHHUSI

npuMeHsTh Teopemy Iludaropa,
TEOPEMBbI CHHYCOB M KOCUHYCOB.
HaxoauTh 1101maab MHOTOYTOJIbHHKA,
Kpyra.

Pacno3naBath o 100HbIE PUTYPHI,
HAXOJUTh OTHOLICHUS JITTUH

U IO .

Hcnonb3oBaTh Npy pelICHUN
CTEpEOMETPUUECKUX 3a/1a4 (PaKThI

Y METOIbI TUTAHUMETPHUU

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHubiii kypc «BeposSTHOCTP W cTaTHUCTHKa» 0a30BOrO YPOBHS SIBISAETCS
OPOAODKEHUEM U Pa3BUTUEM OJHOMMEHHOIO ydyeOHOro Kypca 0a30BOro ypOBHs
OCHOBHOTO 0011ero oOpa3oBaHus. Y4eOHbIM Kypc MpeaHa3HaueH aisi GOopMUPOBaHUSA
y 00y4Jaromuxcsi CTAaTUCTUYECKON KyJIbTYpPhl U IOHUMAaHHS POJIH TEOPHUH BEPOATHOCTEN
KaK MaTeMaTHYeCKOr0 WHCTPYMEHTa MAJs M3YYECHHS CIIydalHBIX COOBITHI, BEIUYHH
u mnponeccoB. [lpm wu3yuyeHunm yuyeOHOro Kypca oOOramarTcs MpeACTaBICHUS
oOyJaroluxcsi 0 METoJax UCCIEA0BAHNS U3MEHYMBOIO MUPA, Pa3BUBACTCS TOHUMAHUE
3HAYUMOCTH W OOITHOCTH MaTEeMaTHYEeCKHX METOJOB TO3HAHMS KaK HEOThEeMJIEMOU
9acTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copepxanue yueOHOro Kypca HalpaBieHO Ha 3aKpelyIeHUEe 3HaAHWM, TOJyYEHHBIX
OpU U3Y4YEHMH Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U Ha pa3BUTHE
NOPEICTABICHUN O CIyyalHBIX BEJIMYMHAX U B3aMMOCBS3SX MEXAY HUMHU Ha Ba)KHbIX
npuMepax, CIOKEThl KOTOPBIX TOYEPIHYTHl W3 OKpY’Kawmero mmpa. B pesynprare
y oOydaromuxcs JOJDKHO — cOpMHUPOBAThCS — MPEACTaBICHHME O  HauOoliee
yNOTPEOUTENbHBIX U OOIMIMX MAaTEMATUYECKUX MOJEISAX, UCHIOIb3YEMBIX ISl ONMUCAHMS
aHTPOMOMETPUUECKUX U JIEMOTpapUueCKUX BETUUHH, TOTPEIIHOCTEN B pa3IMuHOTO poJa
W3MEPEHUSX, JUIMTENBHOCTH  0€30TKa3HOW pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTHK MACCOBBIX SIBICHUI M MPOIIECCOB B OOIIECTRE.

B cooTBercTBUM ¢ yKa3aHHBIMM IE€JIMU B CTPYKType YueOHOro Kypca
«BeposTHOCTh U CTaTUCTUKA» JJIsl YPOBHS CPEIHEro 001Iero oopa3oBaHus Ha 0a30BOM
YpOBHE BBIJICJICHBI CJIEIYIONINE OCHOBHBIC COJEpKaTenbHble JUHUH: «CiaydaifHbie
COOBITHS U BEPOATHOCTHY, «CiTydaliHble BETUUYHUHBI U 3aKOH OOJIBIINX YUCEI.

Baxnyio dacTte yueOHOro Kypca 3aHMMaeT M3yYE€HUE TIe€OMETPUUYECKOro
¥ OMHOMHAIILHOTO paclpeesieHnii U 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJOraMH —
MOKa3aTeIbHBIM U HOPMAJIBHBIM PaCIpeIeICHUSMH.

Copepxanne nuHuM «CiydailHble COOBITHUSI U BEPOATHOCTH» CIIY)KUT OCHOBOM
s (OPMHUPOBaHUSL MPEACTAaBICHUN O pacHpelesieHHd BEpPOSTHOCTEH MEXIy
3HaYEHUSIMU CIy4yallHBIX BEJIMYMH, a TakXKe 53Ta JIMHUSA HeoOXoAauMa Kak Oa3za
JUIA U3YYEHHs 3aKOHa OONBIIUX Yucel — (yHIaMEHTAIBHOTO 3aKOHA, ACHCTBYIOIIETO
B IIpHUpoJie W OOIIECTBE W MMEIOIIEro MaTeMaTHueckylo ¢opmanuzanuto. CaM 3aKoH
OOJBIIMX YHCEN TMpeajaraercsi B O3HAKOMHUTENIbHOM (opMe ¢ MHUHUMAIbHBIM
MCIIOJIb30BaHUEM MaTeMaTHUYECKOTO (opMan3ma.

Tewmbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIIYYaliHBIMU BEIMYUHAMH, AKIICHTUPYIOT
BHUMaHHUE O0YYaroNINXCs HA OMHMCAHWU U M3YyYEHUU CIyYaWHBIX SBICHUHA C MOMOIIBIO
HENpepbIBHBIX  (QYHKIMM. (OCHOBHOE€ BHUMAaHHME YAENAETCA  IOKA3aTeIbHOMY
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U HOPMAJILHOMY paclpeAesieHUusIM, IPH 3TOM MPEAIOJIAraeTcsi O03HAKOMHUTEIbHOE
M3y4eHHe MaTepuasna 0e3 J0Ka3aTeNbCTB IPUMEHIEMBIX (PaKTOB.

OOmiee 4YUCIO YacoB, PEKOMEHIOBAaHHBIX Ui HW3YyYeHHUS YUeOHOro Kypca
«BepositHOCTh M cratucThka» — 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hepelmo),
B 11 kmacce — 34 gaca (1 yac B HeJIeIIO).

COIEPKXAHUE OBYYEHMUA

10 KJIACC

[IpencraBienre MaHHBIX C TOMOIIbIO Tabiauy u  auarpamm. CpegHee
apupmeTnyeckoe, MeraHa, HanOobIlIee U HANMEHbIIIEE 3HAUCHHMS, pa3MaXx, TUCIEPCUs
Y CTaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HA0OPOB.

CrnydyaliHble SKCHEPUMEHTHl (OMBITHI) U CIy4dalHbIE COOBITHS. DJIEMEHTAapHBIC
coOpiTua  (Ucxonwl). BepodtrHocTh ciyyaiiHOro coObITusl. bBiau3ocTh  4acTOTHI
U BEpOATHOCTU cOObITHH. Ciy4yaliHbIe OMBITHI C PAaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU
coObITUSIMU. BeposTHOCTH COOBITUH B OMBITAX C PABHOBO3MOKHBIMH 3JI€MEHTaAPHBIMU
COOBITHSIMH.

Onepauun Hajx COOBITHSIMH: TI€pECeUYeHue, OObEIUHEHHUE, MPOTHUBOIOJIOKHBIE
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEM.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo CiydalHOro
sKcriepuMenTa. @opMyiia MogHOM BeposTHOCTH. HezaBucumbie COOBITHSA.

KomOunaropHoe mpaBuino ymHOxeHus. IlepecranoBku u ¢akropuan. Ywucio
coueranuii. Tpeyronsuuk [lackans. ®opmyna 6unoma HerotoHa.

bunapHbIil cnydaiiHblii ONBIT (MCHBITAHUE), ycnex W Heynauda. HezaBucumele
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAHUH A0 nepBoro ycnexa. Cepusi HE3aBUCUMBIX
ucnblTanui bepHymm.

Cnyuaiinas BennuuHa. Pacnipenenenue BepossTHOCTEN. J(narpamma pacnpeacieHusl.
[Tpumepsl pacnipeiesieHui, B TOM YKCIIe, TEOMETPUYECKOEe U ONHOMUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYUH: MaTEeMaTHUYECKOE OXKUIAaHUE,
JUCIEPCUs U CTAaHAAPTHOE OTKJIOHEHHWE. I[lpumepsl npuUMEHEHHsT MaTeMaTU4eCKOro
OXKUJAHWs, B TOM YHCJIE B 3aJadyax W3 I[OBCEIHEBHOW >XM3HHM. MaremMaruyeckoe
OXHjJaHue OWHApHOM clydailHOW BenW4YuHBL. MaTeMaThuueckoe OXKHUJAHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MareMaTuyecKkoe 0XKUJIaHUE U JUCIEPCHUs T€OMETPUYECKOTO U
OMHOMUAJILHOTO paclpe/eIeHUM.

3akoH OONBIIMX YUCEN U €ro poJib B HayKe, Mpupojie u odiiecte. BriOoOpouHbIi
METOJ UCCIIEIOBAHUM.

[Ipumepsl  HenpepbIBHBIX  Clly4aWHbIX BelWuuH. IloHATHE O 1UIOTHOCTH
pacrpeneneHus. 3agadyd, NPUBOJISIIME K HOPMaJIbHOMY pacrnpeneneHuto. llonstue o
HOPMAaJIbHOM PacCIpeacIICHUH.
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HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kiiacce 00y4aroniuiicst moay4duT CaeayIOUIie NpeAMETHbIC
pE3yabTaThI:

YUTATh ¥ CTPOUTH TAOIHUITHI U TUATPAMMBI;

OTIEpUPOBATh TOHATHSIMH: CpeaHee apu(pMETHIeCKOe, MeIuaHa, HauOOJbIIee,
HaMMEHbIIEE 3HAYCHHUE, pa3Max MacCHBA YUCJIOBBIX JAHHBIX;

OTIEpUPOBATH MOHATUSIMHU: CITyIaifHBIN YKCIIEPUMEHT (OTIBIT) B CITy4altHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (DJIEMEHTAPHBIM WCXOJ) CIy4alHOTO OIbITA, HAXOJHTH
BEPOSITHOCTU B OMNBITAX C PaBHOBO3MOXXHBIMU CIIyYalHBIMH COOBITUSMH, HAXOIUTh
Y CPAaBHUBATH BEPOSITHOCTH COOBITUN B U3YUYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX;

HaxoAUTh U (OPMyIMpPOBATH COOBITUSA: TEpPECEUCHHE W OOBEIUHEHHUE JaHHBIX
COOBbITHH, COOBITHE, TPOTUBOIOJIOKHOE JIAHHOMY  COOBITHIO,  TOJH30BATHCS
nuarpamMMamu Jusepa u GopMyIion CI0XKEHUsI BEPOSATHOCTEH MpU pelIeHUH 3a/1ay;

OTEepUPOBaATh TMOHSATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HAXOJUTh BEPOSITHOCTH C MOMOIIBIO TMpaBUja YMHOXKEHHS, C MOMONIBIO JepeBa
CJIy4alHOrO OIIBITA;

NPUMEHSATh KOMOMHATOPHOE TMPaBWUJIO YMHOXEHUS TIPU PEIICHUH 3ajlay;

ONIEPUPOBATH IOHATUSMH: MCIIBITAHUE, HE3aBUCUMBIC WCIBITAHUS, CEPUS
UCIIBITAHHM, YCIIEX U HeyJada, HaXOJAUTh BEPOSITHOCTU COOBITUN B CEPUM HE3aBUCUMBIX
UCIIBITAHUI JI0 TIEPBOTO YCIIeXa, HAXOAUTh BEPOSITHOCTU COOBITUN B CEpUU UCIIBITAHUM
bepnynu;

ONIEPUPOBATH MOHATHUSIMHU: ClIydalHasi BEJIMYMHA, PACHPEHCIECHUE BEPOSITHOCTEW,
qyarpamMma pacrpeeneHusl.

K koniry oOyuenus B 11 kiacce oOy4arouiuiicsl MOJIY4YHT CIETYIONINE MPEIMETHBIE
PE3yJIbTaTHI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMYUHBI 10 PACIIPEACIICHUIO WU
C IOMOLIBIO TMarpaMM;

ONEepUPOBATh MOHATUEM MATEMATUUYECKOTO OXKHUAAHMS, TPUBOJUTH MPUMEPHI, KaK
MPUMEHSETCA  MATEMaTHYECKOE  OXHUAAHWE  CIy4yalHOM  BEJIMYMHBI  HAXOJUTh
MaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACHPEIEIICHHIO;

UMETh TMPEACTABICHHE O 3aKOHE OOJBIINX YHCET;

UMETH MPEJCTABICHUE O HOPMAIIBHOM PaCIpeNeIICHUN.
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10 KJTACC
Haumenosanue paznena  |KonumaectBo OcHOBHOE coziep>KaHne OcCHOBHBIE BUJIBI ICSITEIBHOCTH
(TemnI) Kypca 4JacoB 0o0ydJaronmxcs
[IpencraBiieHUE TaHHBIX 4 [IpencraiieHre TaHHBIX C HOMOIIBIO N3BaexkaTs nHpOpMAUIO 13 TAOIHUIL
Y ONMCATENbHAs CTATUCTUKA Tabaun 1 quarpamm. Cpennee U AMarpaMm, MCIOJIb30BaTh TaOIHIIbI
apu(pMeTHYeCcKoe, MeINaHa, Y IMarpamMmMBbl JUIsl IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEE CTaTUCTUYECKUX JAHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCHs, HaxoauTs onucarenbHbIe
CTaHJapTHOE OTKJIOHEHHUE YUCIIOBBIX XapaKTEPUCTUKY JTAHHBIX.
HaOOpoOB BouiaBuratb, KpUTHKOBATH
TUIIOTE3bI O XapaKkTepe CIydYaHOU
VU3MEHYUBOCTHU U OIIPEIEIAIOIINX €€
bakropax
City4ailHbIE OIIBITHI 3 CryyaliHble SKCIEpUMEHTHI (OTIBITHI) BoiaeasiTe Ha IpUMepax cirydaiHble

U CIy4aiiHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMHU
PJIEMEHTAPHBIMU UCXOJaMU

U CIIy4aiiHbIe COOBITHS.
DneMeHTapHbIe COOBITUS (MCXOIbI).
BeposiTHOCTB Ciy4aifHOrO COOBITHSL.
BeposiTHOCTH cOOBITHIA B OTIBITAX

C PaBHOBO3MOKHBIMU
AJIeMEHTapHBIMU COOBITUAMH.
[IpakTuueckas pabora

COOBITHSI B OITUCAHHOM CITy4YaitHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUA TPOBEICHUS
CJIIy4alHOIO OIbITA.

Haxoautb BEpOSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
HCXOJaMHU.

MopeaupoBaTh OIBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
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HCXOJIaMH B XO/I€ MPaAKTHYECKON
paboThI

Onepanuu HaJ COOBITUSIMU,
CJIOKCHHE BEPOSITHOCTEH

Omnepariu Hax COOBITHSMH:
nepecedycHue, 00beTMHEHNE COOBITHH,
MIPOTHBOIIOJIOKHBIE COOBITHSI.
Junarpammel Dunepa. Dopmyna
CJIOKEHUS BEPOSITHOCTEH

Hcnoab3oBaTh quarpammel Jitiepa
U CJIOBECHOE OMHUCAHUE COOBITHIA
1151 POPMYITUPOBKH U M300PKCHUS

00bEIMHEHUS U TIEPECEUCHUS COOBITHIA.

Pemarts 3aga4m ¢ UCNIOJIB30BaHUEM
(hopMyJIbI CII0KEHUSI BEPOATHOCTEH

Y cII0BHAsI BEPOSITHOCTS,
JIEPEBO CIIYYaHOTO OTIBITA,
dbopmyIa noaHon
BEPOSITHOCTH

Y HE3aBUCUMOCTb COOBITUMN

Y cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. [[epeBO CiydaitHOro
skcnepuMenTa. Gopmyiia MoJIHOU
BeposATHOCTU. HezaBucumblie coObITHS

PemiaTh 3ag1a4m Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITUH, B TOM YHUCIIE
YCJIOBHBIX C MIOMOIIIBIO IEpPEBA
CJIy4alHOTO OIIBITA.

OnpeneasiTb HE3aBUCUMOCTh COOBITUI
1o hopMyJie U 10 OpTraHU3alUH
CJIy4alHOI'O OIbITA

DneMeHThl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
ymMHOXkeHus. [lepectanoBKM

u ¢akropuan. Yucio couetaHui.
Tpeyrosbauk Ilackaisa. @opmyna
ounoma HeroToHa

Hcnonb30BaTh MPAaBUIIO YMHOXKEHUS
JUISL TIEPEYUCIICHUS COOBITHI

B CJIy4allHOM OIIBITE.

IHoab3oBaTbest hopmysoi

U TpeyrojibHuKoM Ilackans

JUISL OTIPEIEIICHUs YUCIIa COYETaHUN

Cepuu nociie1oBaTeIbHBIX
HCIIbITAHUM

bunapHbIi cityyaliHbIN OIIBIT
(ucribITaHUE), YCIEX U HeyJaya.
He3aBucumele ucnsitanus. Cepus
HE3aBHCUMBIX UCIIBITAHUH 10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OT/AE/IbHBIC UCTIBITAHUS.
OcBanBaTh NOHSATHSI: NCTIBITAHUE,
cepusi He3aBUCUMBIX UCTIBITAHUI.
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ycnexa. Cepust He3aBUCUMBIX
WCIIBITaHUN bepHyiun.
IIpakTuueckas pabora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JINL

IIpuBoaAUTH NPUMEPHI CEPpUH
HE3aBUCHUMBIX HCIIBITAHHM.
Pemarsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITUH B CEpUU
WCIIBITAHUM 10 TIEPBOTO yCIeXa

Y B CEpUSX UCTIIBITAHUN bepHyIu.
HN3yuaTth B X0/1€ IPAKTHYECKOM
PadoOThI C UCIIOJIB30BAaHUEM
AIIEKTPOHHBIX TAOJIUI] BEPOSTHOCTU
COOBITUI B CEPUSIX HE3aBUCHUMBIX
VCIIBITAHUIN

CrnyualiHble BETMYUHBI
U pacrpeaeneHus

CrnydaiiHasi BeJIMYMHA.
Pacnipenenenne BepossTHOCTEN.
Juarpamma pacnpenenenus. Cymma

1 IIPOU3BCACHUC CJ'IY‘I&IZHBIX BCJINYHH.

[Ipumeps! pactipenenenuii, B TOM
YUCJIE TEOMETPUUECKOE
1 OMHOMHUAJIBHOE

OcBauBaTh NOHATHS: CITydalHas
BENIMYMHA, pacTIpe/IeICHHE, TabauIa
pacnpeneneHus, imarpamma
pacIpeeIeHus.

IIpuBoauTh npuMepsbI
pacnpeiesieHr, B TOM YUCIIe
TrCOMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuUBaTB pacrpeneneHus
CIIy4alHbIX BEJINYUH

Haxoauthb 3Ha4eHHS CyMMBI

Y TIPOU3BEJCHUS CITYyYaMHBIX
BEJINYHH.

Crtpouts u pacno3HaBarhb
r€OMETPUYECKOE 1 OMHOMHUATILHOE
pacrpeienieHue
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[ToBTOpEeHue, 06001IEHNE, 3) OnucarenbHasi CTaATUCTHKA. IHoBTOPATH N3yUEHHOE
CUCTeMaTH3aIlHsl 3HAaHUHA CryyaiiHble OIIBITHI M BEPOSITHOCTH Y BBICTPAUBATh CHUCTEMY 3HAHUI
CiIy4ailHbIX coObITHH. Oneparuu
HaJl COOBITUSIMU. DIIEMEHTHI
KOMOMHATOPUKH, CEpUU HE3aBUCUMBIX
WCTIBITAHU U
OBIIEE KOJIMYECTBO 34
YACOB 1O I[TPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonamuectBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIBI IESITEIBHOCTH
(Temsl) Kypca 4acoB oOyyJaronmxcs
MareMatrnyeckoe 0KUIaHHEe 4 [Ipumeps! npUMeHeHUs OcBauBaTh [NOHATHE MATEMATHYECKOTO
CIIy4ailHOM BEJIMYMHBI MaTEeMaTUYECKOTO OXKUIaHUS O’KHJIaHHS.
(cTpaxoBaHue, J0TEpES). IIpuBoauTH 1 00CYKIATH IPUMEPHI
MaTteMaTnyeckoe 05KH1aHNE CyMMBI MPUMEHEHUSI MATEMAaTUYECKOTO
CIIy4aiiHbIX BEJIUYHH. OKUJaHMUSL.
MaTteMaTuyeckoe 0XKHu1aHue BbruncjsiTh MaTEMaTHYECKOE
reOMETPUYECKOr0 U OMHOMHUATILHOTO OKHJaHUE.
pacnpeaeneHun Ucnoan3oBaTh NoHATHE
MaTEeMaTUYECKOTO OKUAAHUS
Y €r0 CBOMCTBA IIPU PELICHUH
3a1ad4.
HaxoanTth 1o u3BeCTHBIM QopMysiam
MaTE€MaTHYECKOE 05KUJIaHUE CYMMBI
CIIyYalHBIX BEJIMYHH.
HaxoanTth 110 ©3BeCTHBIM PopMyIIam
MaTEeMaTUYECKHE OXKUAAHUS
CIIy4ailHBIX BEJTUYHMH, UMEIOIINX
reoOMETPUYECKOe U OMHOMHATLHOE
pacnpeneneHus
Jlucnepcus 1 cTaHaapTHOE 4 Jucnepcus u crangapTHOE OcBauBaTh NOHATHS: JUCHIEPCHUS,

OTKJIOHEHHUE CITy4alHON
BEJINYUHBI

oTkJoHeHue. Jlucnepcuu
reOMETPUYECKOTO U OMHOMHAILHOTO

CTaHJAPTHOE OTKJIIOHEHNE CITy4YalHOU
BEJIMYMHBI.
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pacrpeieeHusI.

[TpakTuueckas pabora

C UCITIOJIb30BAHUEM DIICKTPOHHBIX
Ta0JIHII

Haxoaursp qucnepcuro

10 pacmpeIeIICHUIO.

HaxoauTthb 110 H3BECTHBIM
dbopmyam AUCTIEPCHIO
reOMETPUUYECKOTO M ONHOMHAILHOTO
pacmpezielieHus, B TOM YHCIIE B X0JIe
MPAKTHYECKON pabOTHI

C HUCITOJIb30BAHUEM DIICKTPOHHBIX
Ta0JIHII

3aK0H OOJIBIINX YHCE]T

3akoH OosbiuX yrces. BeiOopoyHbIit
METO/ UCCIICIOBAHUI.

[IpakTrueckas pabora

C UCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIHII

3HAKOMHTBCS C BBIOOPOUHBIM
METO/I0M HCCIIEJOBAHUS COBOKYITHOCTH
JTAHHBIX.

N3yuarts B X07i€ MPaKTUIECKON pabOThI
C CTOJIb30BAaHUEM JJIEKTPOHHBIX
Ta0IML IPUMEHEHUE BHIOOPOYHOTO
METO/1a UCCIIEN0OBaHU

HenpepbiBHBIE CiiydaliHbIE
BEJIMYMHBI (pacipeieNieHus)

[Iprmepsl HeNpePBIBHBIX CIIyYalHbIX
BeJIMYMH. DYHKIUS TJIOTHOCTH
pacnpenenenusa. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHUSA: HEIIPEPHIBHAS
cllyJaiiHasi BeTUYMHA, HETPEPHIBHOE
pacnpezenenue, QyHKIUS MII0THOCTH
BEPOSITHOCTH.

IIpuBoaUTH IPUMEPHI HEPEPHIBHBIX
CIIy4alHBIX BEJIUYMH.

HaxoanTh BEpOSITHOCTH COOBITUI

10 TaHHOM (DYHKUMHU IIIOTHOCTH, B TOM
YKCIJIE PABHOMEPHOTO pacIpeiesIeHus
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HopwmansHoe pacnipenenenue 2 3anaun, NpuBOAAIIKE K HOpMaIbHOMY | OcBamBaTh OHATHS: HOPMAILHOE
pacnpenenennto. OyHKIUsA pacnpe/eseHue.
IUIOTHOCTH ¥ CBOWCTBA HOPMATBHOTO BoigessiTh 110 ONMMCaHUIO CITy4aiiHbIe
pacrpeieneHusl. BEJIMUMHBI, pacrpeiesieHHbIC
[TpakTnueckas pabora 10 HOPMAaJIbHOMY 3aKOHY.
C UCTIOJI30BAHUEM DIIEKTPOHHBIX IIpuBoauTHL NpUMePHI 337124,
TaOIIHI HIPUBOJAIINX K HOPMAIbHOMY
pacipeeNeHHuIo.
Haxoautp uncioBble XapaKTEPUCTUKU
HOPMAaJIbHOTO paclpeieeHus
10 U3BECTHBIM (hopMyJiam.
Pemarsb 3a1aun, cBA3aHHbIE
C IPUMEHEHHEM CBOWCTB HOPMaJILHOTO
pacnpeneneHu, B TOM YUCIIe
C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TabJIUIL
[ToBTOpEHUE, 0000IIEHNE 19 [IpeacraBneHye JaHHBIX C TOMOUIBIO [ToBTOPSITH N3YYEHHOE U BHICTPAUBATh

U CUCTEMATHU3AIlN 3HAHUHN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMH
3JIEMEHTaPHBIMHU COOBITUAMH,
BBIYHCIICHUE BEPOATHOCTEN COOBITHI
C MpUMEHEHHEM (POopMYyIT

U rpapuecKux METOA0B
(koopauHaTHAas Tpsimasi, 1IepeBo,
nyarpamma Jusepa), ciiydyaiHbie

CHUCTEMY 3HAHUMU
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BEJIMYMHBI U pacpe/ICIICHHUS,
MaTeMaTHYECKOE OXKUIAHUE
CIIy4allHOM BEJTUYUHBI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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HEPEYEHb (KOAUDPUKATOP) PACITPEJAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHO! OBPA30OBATEJBHOM NPOT'PAMMBI CPEJHEI'O OBIIEIO
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUSA 10 MATEMATUKE

B ¢denepanbHbIX M peruoHANIbHBIX MpOIEAypax OIEHKHM KauecTBa 0Opa3oBaHUs
UCIIONIB3YETCS MepedeHb (KOAU(PHUKATOP) paCcCHpeeICHHBIX MO KiaccaM MPOBEPSIEMbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHMS OCHOBHOW 0O0pa30BaTeIbHOW MPOTPaMMBbl
CpeaHero o0mero 0opa3oBaHus U JIEMEHTOB COJIEP)KaHUSA [0 MaTeMaTHKE.

10 KJIACC

IIpoBepsieMble TPeOOBaHMS K pe3yJibTaTaM 0CBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMmmbl

Kon [IpoBepsiembie peIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 0OIIEro 0Opa3oBaHus
pe3yabTara
1 Uucna u BEIYMCICHUS
11 OnepupoBaTh MOHATUSAMHU: PALIMOHAIBHOE U IEUCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI
12 BeimonusaTe  apudmernueckue  Omepanud ¢ palMOHAIBLHBIMU
' U ICUCTBUTEIHHBIMH YHCTIAMHU
13 BBIMOMHAT,  TpUOMIKEHHBIC  BBIYHMCICHUS, WCIIONB3Ys TIpaBHiIa
' OKPYTJICHHUSI, IeTIaTh MPUKUAKY U OIEHKY PE3yJIbTaTa BHIYUCICHUIM
OnepupoBaTh TOHATHUSMH: CTCIEHb C IEJBIM  ITOKa3aTelieM,
cTaHjaptHas ¢opMa 3amucu JCUCTBUTEIBHOIO YHCIA, KOpPEHb
1.4 HaTypaJIbHOM CTEMEHM; MCIIOIb30BaTh MOAXOIAIIYI0 (GOpMy 3aIlluCH
JNEUCTBUTENBLHBIX YHCENT JJIsl  pEHIeHUS TPAKTHYCCKUX  3a]ad
Y TIPEJICTABIICHUS JTAHHBIX
OnepupoBath MOHATUSMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOIHHOTO
1.5 yriia; WCIOJIb30BaTh 3alKCh MPOU3BOJILHOTO yIJia 4epe3 OOpaTHbhIe
TPUTOHOMETpHUUECKHE PYHKITUN
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHSIMH: TOXKISCTBO, YpPaBHCHHE, HEPaBEHCTBO,
2.1 11eJ10€, palMoHAIbHOe, WPPAIMOHAIBLHOS YpaBHEHHE, HEPAaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
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BoinonusaTe mpeoOpazoBaHUsi TPUTOHOMETPUYECKUX — BBIPAKECHHIM

2.2
U pelliaTh TPUTOHOMETPUUECKUE YPAaBHEHUS
BBITIOTHATH mpeoOpa3oBaHUs ENBIX, paImOHATBHBIX
2.3 U UPpaAlMOHAIBHBIX BBIPAXKEHUN U pelllaTh OCHOBHBIC THIIbI IICJIBIX,
paIMOHAIBHBIX W UPPAITMOHATILHBIX YPABHEHUH U HEPABEHCTB
54 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA VIS PEIICHUS] MATEMATHYECKUX
' 3a/1a4 M 3aJ]1a4 U3 pa3IMuHbIX 00JIacTel HAyKU U PeaJIbHON KU3HU
MonenvupoBaTh peasibHbIC CUTYaIlUH Ha SI3BIKE areOpbl, COCTABIISITH
2.5 BBIPQKEHMS, YPAaBHEHHS1, HEPABEHCTBA M0 YCIIOBHUIO 33a4M, UCCIIE/IOBATh
MIOCTPOCHHBIE MOJIEIIN C MCIIOIH30BAHUEM arapara ajareopbl
3 @OyHKIMYU U rpapuKu
OnepupoBaTh MOHATUSIMH: (DYHKIIUS, CIOCOOBI 3aMaHus (PYHKIUH,
3.1 00JacTh ONpENEIeHUs U MHOXECTBO 3HAUYECHUW (PYHKUUHU, Tpadux
GbyHKIMH, B3aUMHO 00paTHbIe QYHKIIMH
3.2 OnepupoBaTh MOHATHUSAMHU: YETHOCTh M HEYCTHOCTHh (HYHKIIMH, HYJIU
' GYHKIIAA, TTPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku PyHKIUHN 7151 penIeHUs] ypaBHEHU N
34 Crpouth M uMTaTh TpadUKU JUHEHWHOW (PYHKIUHU, KBAJAPATUIHOU
' GbyHKIHUU, CTETIEHHON (QYHKIIUU C TETbIM MTOKa3aTeIeM
Hcnonb3oBate Tpaduku GyHKUIMNA UIsI UCCIEIOBAHUS TPOILIECCOB U
35 3aBUCUMOCTEH MpU PEUISHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB U
' peaqbHOM KH3HU, BBIpakaTh (QOpMylTaMHU 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU
4 Havana maTemMaTnueckoro anaimsa
41 OnepupoBaTh MOHATUSIMH: TOCIEIOBATEIBHOCTD, apumeTHdeckas
' U FeOMEeTPHYECKast MPOrPECCHH
OnepupoBaTh MOHATUSIMH: OECKOHEYHO yOBIBAIOIIIASI TEOMETPUIECKAs
4.2 nporpeccusi, cymMMa OECKOHEUHO YOBIBAIOIICH TIeoMeTpUYECKOn
pOTrpeccun
4.3 3amaBaTh MOCJIEI0BATEILHOCTH PA3TMYHBIMH CIIOCOOAMHU
44 Hcnonbs30BaTh CBOMCTBA  IIOCIEIOBATEIBLHOCTEM W MPOTPECCUM
' JUTSL pEUIEHUST PEANTbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa
5 MHoXecTBa U JOoTuKa
5.1 OnepupoBatTh NOHSATUSIMU: MHOKECTBO, ONEPALIMHU HAJlI MHOKECTBAMU

68




denepanbHas paboyas nmporpamma | Maremaruka. 10—11 kiaccsr (6a30BbIi YPOBEHBD)

Hcnonp3oBaTh TeOpeTI/IKO-MHO}KGCTBeHHBII\/'I arrapar ajl OIrMCaHuA

5.2 pealbHBIX MPOLECCOB W SIBICHUM, IIPU PEUICHUM 3a4ad U3 APYIHX
y4€OHBIX MPEIMETOB
53 OnepupoBaTh MOHATHAMU: OINPEACICHUE, TEOpEMa, CIIEACTBHE,
' JI0Ka3aTeNnbCTBO
6 Teopust BepOsITHOCTEH U CTATUCTHKA
6.1 Yurtarh U CTPOUTH TAOJIHLIBI U TUATPAMMBI
OmnepupoBaTh MOHATUSAMHU: CpelHEe apuPMETHUECKOe, MeIuaHa,
6.2 HauOoblllee, HaWMEHbIIee 3HAUYEHUE, pa3Max MacCHMBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSMU: CIyYaWHBIM SKCHEPUMEHT  (OIBIT)
U cllydailHOe COOBITHE, JJIEMEHTApHOE COOBITHE (JIEMEHTAPHBIM
6.3 UCXOJ) CIYy4YallHOTO OIbITa; HAXOAUTh BEPOSITHOCTH B OMNbBITAX C
' PaBHOBO3MOXKHBIMH  CIy4YailHBIMH  COOBITMSIMM,  HaXOJUTh U
CpPaBHUBATh BEPOSITHOCTH COOBITUA B HW3YYEHHBIX CIy4YalHBIX
HKCIIEPUMEHTAX
Haxoauts 1 opMynupoBaTh COOBITUS: MIEPECEUCHUE U 0ObETUHEHHE
6.4 JaHHBIX COOBITUH, COOBITHE, MPOTUBOMNOJIOKHOE TaHHOMY COOBITHIO;
' MOJIb30BAThCS  AUarpaMMamMu  Oisiepa U (GOPMYJION  CIIOXKECHHUS
BEPOSITHOCTEN MPU PELLICHUH 3a]1a4
OnepupoBaTh MOHATHUAMM: YCIOBHAs BEPOSATHOCTb, HE3aBHCHMBbIE
6.5 COOBITHS; HAXOAUTH BEPOSATHOCTH C TOMOILBIO MTPaBUJIa YMHOXKEHHUS, C
MOMOILBIO JIEPEBA CIYYaHHOTO OIbITA
6.6 [TpuMeHsATh KOMOMHATOPHOE MPaBUIIO YMHOXEHHS MpPU PEIICHUU
' 3a1a4
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS,
6.7 cepHusi UCTIBITAaHU, ycTieX U HeyJlaya; HAXOJAUTh BEPOSITHOCTU COOBITHIA
' B CEPUM HE3aBUCHMBIX HCIIBITAHUN /0 MEPBOrO ycrexa, HAXOAWTh
BEPOSITHOCTU COOBITUI B cepuu UcTbITanuil bepHymiu
6.8 OnepupoBaTh MOHATHSMU: CiIy4ailHass BEJIMYMHA, pacCIpeleieHUe
' BEPOSITHOCTEW, JUarpaMMa pacupereaeHus
7 ['eomerpus
7.1 OrnepupoBaTh MOHATHSIMU: TOUKA, MPSIMAasi, IIIOCKOCTh
79 [IpuMeHSTh aKCUOMBI CTEPEOMETPUM U CIEIACTBUS W3 HUX IMIpH

PCUHICHUHU Ir€COMETPHUYCCKHUX 3aaa4
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7.3

OnepupoBaTh NOHATUSAMU: NAPALIENBHOCTh U MEPIEHIUKYISIPHOCTD
IPSAMBIX U TUIOCKOCTEN

74

KnaccudunmpoBaTs B3aMMHOE pacroIokeHUE MPSAMBIX U IIIOCKOCTEH
B [IPOCTPAHCTBE

7.5

OnepupoBarh NMOHATHUSAMM: ABYTPAHHBIM YIroJl, TPaHHW JBYTPAHHOTO
yria, peOpo ABYTpaHHOrO yria, JJMHEWHBIA yroj ABYTPAHHOrO yria,
rpagycHasi Mepa JByrpaHHOIO yria

7.6

OHCpI/IpOBaTI) MMOHATHAMMA: MHOI'OT'PAHHUK, BLIHYKHBIﬁ 141 HGBLIHYKHBIﬁ
MHOI'OIpaHHUK, 9JICMCHTBI MHOT'OI'PAHHMKA, HpaBI/IJ'IBHblf/'I MHOTI'OI'PaHHUK

7.7

Pacnio3naBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MMUpaMUIa, MPU3Ma,
NPsIMOYTOJIBHBIN NapaJiiesIeuIe]l, Kyo)

7.8

KnaccugunmpoBath MHOTOTpaHHUKH, BBIOMpAass OCHOBaHUA IS
Kiaccubukanu  (BBIMYKIbIE W HEBBINYKJIBIE MHOTOTPaHHUKH,
MpPaBWIbHBIE MHOTOTPAHHUKH, TMPSAMBIE U HAKJIOHHBIE TMPU3MBI,
napajuieienune/ibl)

7.9

OnepupoBarb  MOHATUAMM:  CEKyllas  IUIOCKOCTb,  CEUYEHUE
MHOT'OTPaHHUKOB

7.10

OOBACHATP MNPUHUMUIBI OCTPOEHHUS CEYEHUH MHOTOTPAHHUKOB,
UCIIOJIB3Ys METOJL CIIEI0B

7.11

CtpouTh ceyeHUss MHOTOIPAHHUKOB METOJOM CJIEJO0B, BBIMOJIHATH
(BBIHOCHBIE) TUJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y

7.12

Pemarn 3alaiyd Ha  HaxXO0XKJIACHHUC TI'COMCTPHUUYCCKUX  BCIIMYHWH
I10 06pa3uaM HJIK aJITOpUTMaM, IIPUMCHAA N3BCCTHBIC aHAJIUTUYCCKUC
MCTOJbI IIPpHU PCHICHHMM CTAHAAPTHBIX MATCMAaTHUYCCKHMX 3aJda4 Ha
BBIYHCJICHUC paCCTOHHI/Iﬁ MCXKIAY ABYMA TOYKaMH, OT TOYKH OO0
HpHMOﬁ, OT TOYKH A0 INNIOCKOCTH, MCKIY CKpCIIMBAIOIINMUCA
IMPpsAMBbIMHU

7.13

Pemarn 3aJa4d Ha  HaXO0XIACHHUC TI'COMCTPHUCCKHX  BCIHMYHH
I10 06pa3uaM HJIM AJITOPUTMaM, IPUMCEHSA N3BECCTHBIC aHAJIMTUYCCKHC
MCTOABI IIPHM PCHICHHUM CTAHAAPTHBIX MATCMATHYCCKHMX 3aJ4a4 Ha
BBIYHUCIICHUC YTJIOB MCXKAY CKPCHIMBAIOIIUMHCA IMPAMBIMH, MCKIY
HpHMOﬁ H INIOCKOCTBIO, MECXKAY IINIOCKOCTAMH, IBYI'PAHHBIX YIJIOB

7.14

Bbruncnsate 00beMbl M IJIOMAAM MOBEPXHOCTEH MHOTOTPAHHUKOB
(npu3ma, mnUpamMuaa) C HOpUMEHeHHeM  (GOpMyJ, BBIYMCIATH
COOTHOLICHHUS] MEXAy IUIOMAIsIMH TOBEPXHOCTEH, OO0BeMaMu
10JIOOHBIX MHOTOTPaHHUKOB
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7.15

OnepupoBaTh NOHATUAMH: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPUH, IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMALIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha
yepTekax U pUCYHKax

7.17

[IpumeHaTH F€OMETPUYECKHE (baKTeI JUISL peneHus
CTEPEOMETPUYECKUX 3a4ad, MPEAINOJIAraroluX HECKOJIBKO IIaroB
pelleHus1, €ClIi yCIOBHS MPUMEHEHUS 33JaHbl B IBHOU (popme

7.18

HpI/IMCHSITB HpOCTGﬁIHHG IIpOorpaMMHBIC CpCACTBA U J3JICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHUCTCMBI IIpU PCHICHHHU CTCPCOMCTPHUCCKHUX
3aJa4

7.19

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATHUUICCKHUX BaKOHOMepHOCTGﬁ B IIpHUPOAC
H J)KU3HH, paCIIO3HABATD ITPOSABJICHUC 3dKOHOB I'COMCTPHUU B HCKYCCTBC

7.20

[IpuMeHsATh MOJy4YEHHBbIE 3HAHWA HAa MPAKTUKE: AHAIM3UPOBATH
peanbHble CUTYallMH W MPUMEHSTh W3YUYEHHBIE MOHSATHUS B IMPOIIECCE
MOMCKA PEIIEHUsI MaTeMaTU4YEeCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIMPOBaTh  pEaJbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIENOBATh  IIOCTPOEHHBIE  MOJACIM  C  HCIOJIb30BAHHEM
F€OMETPUYECKUX TMOHATHM M TEOpeM, ammapara ajiredpbl, pemarhb
NIPaKTUYECKHUE 337a4M, CBS3AHHBIE C HAXOXKIECHHEM I'€OMETPUYECKUX
BEJIMYMH

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COICPKAHUS

1

Yucia v BBIYUCIIEHUS

1.1

Paunonansubie yncna. OOBIKHOBEHHBIE U JAECATHUYHbBIE APOOU, MPOLIEHTHI,
OecKOHEYHbIE TNepHoaudYecKkue Apodu. ApudmeTrueckue ornepanuu
C palMOHAJIBHBIMM YHCIAMHU, NPEeOOpa30BaHUSI YHCIOBBIX BBIPAKEHUI.
[Ipumenenue apoOel W MPOUEHTOB JJsi pEUICHUs MPUKIAJHBIX 3a1ad U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U peaIbHON KU3HU

1.2

JlecTBuTenbHble 4yuciia. PanudoHanbHbIE W HPPALNMOHAIBHBIE YHCIA.
Apudmernueckue omnepanuu Cc NEUCTBUTEIbHBIMU YHCJIaMH.
[TpuGauKeHHbIe BBIYUCIICHUS, MPABWIA OKPYIJICHUS, IPUKUIKA U OI[EHKa
pe3ynbpTaTa BEIYMCICHUN
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Crenenb ¢ uenbiM  mnokazateneMm. CranpaptHas ¢opma  3amucu
NENUCTBUTENHLHOTO 4YHcia. VMcmonmp3oBaHWe MOaXosmied (HOpMbI 3amucu

1.3 .
NEUCTBUTENBHBIX ~ YHCEN  JJI1  pPEIICHUS  MPAKTUYECKUX  3a]ay
Y IIPEACTABIICHUS TAHHBIX
14 Apudmernaeckuit KOPEHb HATypaJIbHOU CTEIIEHU. JlenicTBust
' ¢ apu(pMeTHIECKUMHU KOPHSIMHU HATYpaJIbHOM CTENEeHU
15 CHHYyC, KOCUHYC U TAHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
' aApKTaHT'€HC YKCIOBOrO apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxaecTBa ¥ TOXKIECTBEHHbIE IPE0OPA30BaAHUS
99 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHOBHBIE
' TPUTOHOMETpUUYECKUE (HPOPMYJIBI
23 YpaBHeHHE, KOpeHb ypaBHEHMsS. HepaBeHCTBO, pelieHHE HEPaBEHCTBA.
' Meron nHTEpBaIOB
2.4 Pemmenue nenbix 1 ApoOHO-palliOHAIbHBIX YPaBHEHUI U HEPABEHCTB
2.5 Peuienne uppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN
27 [IpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PEUICHUIO0 MaTEMAaTUYECKUX 3a/1a4
' Y 3aJ1a4 U3 Pa3IM4HbIX 00JIaCTe HAYKHU U PEaTbHOU KUZHU
3 @yHKIUU U rpapuKu
31 Oyukmus, cnocodbl 3amanus GyHkuuu. [padux  dyaknuu. B3aumHo
' oOpatHble QyHKIUH
3.9 OO6nactb onpenesieHrss 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
' [IpomexxyTkH 3HAKOMOCTOAHCTBA. UeTHbIE M HEUETHbIE (DYHKIIMH
33 CrenenHast GyHKIIMS ¢ HATypaJlbHBIM U LIETbIM MTOKa3zareseM. Ee cBoiicTBa
' u rpaduk. CBolicTBa U rpad@uK KOpHS N-0M CTENeHU
3.4 TpuronomeTpuyeckass OKPYKHOCTb, ONpPENEICHUE TPUTOHOMETPUUYECKHUX
' (YHKIIMI YUCIIOBOTO apryMeHTa
4 Hauana maTeMatnueckoro aHajimsa
41 IlocnenoBarenbHOCTH, CIOCOOBI 3aJlaHUA MOCJIEIOBATEILHOCTEM.
' MOHOTOHHBIE NOCIEA0BATEILHOCTH
Apudmernueckas u reomerpuueckas nporpeccuu. beckoneuHo yoriBaroias
4.2 reomeTpudeckass  mporpeccus. CyMma  OECKOHEUHO  yOBIBAIOIIEH

reoMeTpuyeckod  mporpeccuu.  DopMmyna  CIOXKHBIX  IPOLEHTOB.
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Hcnonp30Banne Mporpeccuu Juisl PELIEHUsl peallbHbIX 3a/1a4 MPUKIAJHOTO
Xapakrepa

MHoOX€eCTBa U JOTUKa

5.1

MHoXxecTBO, onepanuu HajJ MHOxecTBamu. Jluarpammel Ditniepa — BeHHa.
[IpuMeHEHnE TEOPETUKO-MHOXKECTBEHHOIO —amnmapara [JJsi  OINHCaHUus
peanbHBIX MPOIECCOB U SIBJIICHUM, IPU PELICHUH 3a/1a4 U3 JPYTUX YUEOHBIX
IPEAMETOB

5.2

Onpez[eﬂeHHe, TCOpECMaA, CICACTBHUC, JOKA3ATCIILCTBO

Teopus BEpOSITHOCTEN U CTATHCTUKA

6.1

Hpe,Z[CTaBJ'ICHI/IG JaHHBIX C IIOMOIIBIO Ta6J'II/II_[ n JuarpaMm. Cpez[Hee
apI/I(l)MeTI/I‘IeCKOG, MEauaHa, HauOOoJIbIIIEE 1 HAUMEHBIIIES SHA4YCHUS, pasMax,
JUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHHC YHCJIOBBIX Ha60p0B

6.2

CnyyaiiHple  SKCIIEpUMEHTBl  (OMBITBI) W CAy4ailHble  COOBITHSL.
DneMeHTapHble CcOObITHUA (KMCXO0/bl). BepoATHOCTH Clay4yallHOro COOBITHS.
bmu3octh 4acToTel M BEPOSATHOCTH cOObITMH. Cily4ailHble OIBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSMU. BeposaTHOCTH COOBITHI
B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepaimu HaJT COOBITUSIMU: TIepeceueHue, 00bEAMHEHNE, TPOTUBOIOIOKHBIE
coObITus. Jluarpammer Ditepa. @opmyiia CI0KEHUSI BEPOATHOCTEMN

6.4

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEM. [[epeBo CiydallHOTO
skcniepumenTa. @opmyiia mojaHoM BeposiTHOCTU. HezaBucuMblie COOBITHS

6.5

KomOunaropHoe npaBuiio ymHoxenus. [lepectanoBku u paktopuan. Yucno
coueranuid. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHa

6.6

bunapHbIii ciiy4aiiHbIi ONBIT (MCOIBITAHUE), YelieX U Heyaada. HezaBrucumele
ucnbiTadus. Cepusi HE3aBUCUMBIX HCIIBITAHUN 10 niepBoro ycnexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyinu

6.7

CnyuaitHas BennunHa. Pacnpenenenue BeposiTHOcTed. Jmarpamma
pactpenenenus. [Ipumepsl pacnipeienieHnid, B TOM YHACIIE TEOMETPUUECKOE U
OMHOMMAJIEHOE

I'eomerpus

7.1

OcHoBHbIE TOHATHS ~ cTepeoMeTpud. Touka, TmpsiMasi, IUIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCHOMAaTHYECKOM TMTOCTPOSHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUU U CICACTBUS U3 HUX

1.2

B3aumnoe paCIIOJIOKCHUE TIPAMBIX B IIPOCTPAHCTBC: IECPCCCKAIOIINUECA,
MapayuiCJIbHBIC W CKPCHIMBAIOMIMECA IIPAMBIC. HapaHHeHBHOCTB IMPAMBIX
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U IUIOCKOCTEW B IIPOCTPAHCTBE: INapajuleIbHbIE NPsSMbIE B IIPOCTPAHCTBE,
[apaJuIeIBHOCTh TPEX MNPSMBIX, NAPaAUIEIbHOCTh MPSAMOW M IUIOCKOCTH.
Yriael ¢ COHalpaBICHHBIMM CTOPOHAMH, YOI MEXAY INPAMBIMHU
B IpocTpaHcTBe. [lapanienbHOCTh IIOCKOCTEN: apaJlIebHbIEe IUIOCKOCTH,
CBOMCTBa IapaJuIeNIbHBIX IUIOCKOCTEN. [IpocTeiimme npocTpaHCTBEHHBIE
(Gurypsl Ha IUIOCKOCTU: TETpa’ap, KyO, Mapauielenure]l, MOCTPOCHHE
CCUCHUN

7.3

[leprieHIMKYISIPHOCTH MPAMON U IVIOCKOCTH: IEPIIEHAUKYJIISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NpPsMBbIE  MapaJUICIbHBIE MW  INEPIEHAMKYJSIPHBIE K
IUIOCKOCTH, IIPU3HAK NEPIEHANKYIJIIPHOCTH IIPSIMOM U IUIOCKOCTH, TEOpEMa 0
IPSAMOM IEPIEHIMKYJIAPHOU IUIOCKOCTU. YTIUIBI B IIPOCTPAHCTBE: YIOJI
MEXKJy NpPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIA YIOJI, JIMHEHMHBIA YIrOJ
IBYI'PAHHOTO yruia. [IepneHauKysp U HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU 110
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM A0 MIOCKOCTH, MPOEKIUs (pUrypsl Ha
IIJIOCKOCTb. [leprieHIUKYIJIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPIEHIMKYJIIPHOCTHU IBYX IUIOCKOCTEN. Teopema o Tpex NepreHIuKyIapax
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IToHATHE MHOTOTPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIBIC
Y HEBBINIYKJIBIE MHOTI'OTPAaHHUKH, pa3BepTKa MHororpaHHuka. [Ipmsma: n-
yroibHas INpu3Ma, I'PAaHM W OCHOBAaHWSA IPU3MBI, IpsMas W HAKJIOHHAas
npu3Mbl, OOKOBasg W TOJHAs NOBEPXHOCTh MNpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIN TTapajuIeNIeNUNe ] U ero ceorcTra. [lupamuaa: n-yronsHas
nupaMua, FpaHd U OCHOBaHUE MUpPaMuUbl, 0OKOBask U MOJHAS IOBEPXHOCTh
MMAPaMUIbI, NPABUIIbHAS W YCEUCHHAss MNHUpaMHUAA. OJIEMEHTHl NPU3MBI
u nupamuzbl. [IpaBUIIbBHBIE MHOTOIDAHHHMKH: IIOHSTHE IPABHIBHOTO
MHOTOI'PaHHHKA, TPaBUJIbHAS IPU3Ma U IPABWIIbHAS IUPAMUA, TPABUIIbHAS
TpeyroyiibHas NMUpaMuja M TpaBUIIbHBIMN TeTpa’np, KyO. I[IpencraBnenue
O MPaBHJIBHBIX MHOTOIPAHHUKAX: OKTa3Jp, H0oAEeKa’Ap U ukocasa CedeHus
MPU3MbI U TUPAMUJIBI

7.5

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTUA. DJEMEHThl CHMMETPUM B MNHpaMUAaxX, MNapajljieienuIenax,
MPaBUJILHBIX MHOTOTPaHHUKAX

7.6

Brluucnenne 5371€MEHTOB MHOTOTPAHHUKOB: pedpa, IuUaroHai, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTU U TIOJIHOM MOBEPXHOCTU MPSIMOU MPU3MBI,
JIOIIAh OCHOBAHUHM, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOU MPU3MBI.
[Tnomaas G0KOBOM MOBEPXHOCTU M MOBEPXHOCTHU MPABUIHLHON MHUPAMUIBI,
TeopeMa O TUIONIAJAN yceueHHOW mupamuisl. [lonstue 06 ooveme. O0beM
MUPaMU/JIbI, TPU3MBI

7.7

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMIGHUS MEXIY TUIONIAISIMHU
MOBEPXHOCTEHN, 00beMaMu MOA0OHBIX TEI
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11 KJIACC
IIpoBepsieMble TPeOOBaHMS K Pe3y/JbTATAM OCBOCHHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs
pe3ynbTara
1 Yucna 1 BBIYUCIEHUS
OnepupoBaTh NOHATUAMU: HATYpPaJIbHOE, LIEJIOE YUCIIO; UCIIOJIB30BAThH
1.1 MPU3HAKH JIEIMMOCTHU LIEJIBIX YHCEJ, PA3JIOKEHUE YMCIIA HA MPOCTHIC
MHOXKHUTEIIN JUIsl peIIEHUs 3a/1a4
1.2 OnepupoBaTh NOHIATHEM: CTENEHb C PALIMOHATIBHBIM [TOKa3aTEIEM
13 OnepupoBaTb  MNOHATUAMH:  JorapuM  YuClIa,  JECSITHYHBIC
' Y HaTypajbHbIE JTOrapu(pMbl
2 YpaBHEHUs U HEPABEHCTBA
[TpumeHsATh CBOMCTBa CTENEHW Ui MpeoOpa3oBaHUsl BBIPAKECHUM,
2.1 OIEepUPOBATh MOHATUAMU: IMOKA3aTEIBHOE YPAaBHEHHUE U HEPABEHCTBO;
penaTh OCHOBHBIE TUIIbI TIOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoInonHATh IpeoOpa3zoBaHus BeIpaXKEHUH, COIEpKAIIUX JOTrapu(pMblI;
99 OIepUpOBaTh HOHSTUSMU: JgorapupmMuyeckoe ypaBHEHUE
' U HEPaBEHCTBO; peuiaTb OCHOBHbIE THIIBI JIOTapu(PMHUUECKUX
YPaBHEHUI U HEPABEHCTB
2.3 HaxonuTe permenus npocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MOHATUSMH: CHCTEMA JIMHEHHBIX YpaBHEHUU M €€
24 pELIeHHE; NCIIONIb30BAaTh CUCTEMY JIMHENHBIX YPABHEHUN IS pELICHUS
IPaKTUYECKUX 3a7a4
25 Haxomute pemieHuss NPOCTEHMIIMX CHCTEM UM COBOKYITHOCTEH
' palMOHANbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peajbHble CUTYallMM Ha SI3bIKE ajreO0pbl, COCTaBIAThH
26 BBIPAKEHHUSI, YDABHEHHU S, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 3a/1a4H,
' UCCJIEN0BATh MOCTPOCHHBIE MOJENM C HMCHOJIb30BAaHUEM arapara
aJIreOphI
3 OyHKIUYU U TpapuKu
OnepupoBaTh MOHATUAMH: TEpUOAUYEcKas (QYHKIUS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (QyHKIMH, HAanOOJIbIlIee
' Y HaMEHbIIIee 3HAYeHUS! (PYHKIIMU Ha MMPOMEXKYTKE; UCIOIb30BATh UX
JUTsL icclieoBaHusl (DYHKIIMH, 3aIaHHON Tpadrkom
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OmnepupoBatb HOHATHUSIMU: rpauku [IOKa3aTeJIbHOM,
3.2 Jgorapu(pMUUECKO U TPUTOHOMETPUUYECKUX (PYHKIMI; H300paxkaTh UxX
' Ha KOOpPAMHATHOM IUIOCKOCTM M HCIIOJNb30BaTh ISl PELICHUS
YpaBHEHUI U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpauKH JIMHEWHBIX
3.3 YpaBHEHUH W HCMOJb30BaTh WX JJIA PEHICHHUS CHUCTEMbl JTUHEHHBIX
YpaBHEHHU I
34 Hcnons3oBath rpaduku (YHKIHMA U1 MCCIEAOBAHUSA TPOILIECCOB
' Y 3aBUCUMOCTEN U3 JPYTUX YUEOHBIX JUCIUILTUH
4 Hauana maTemMaTnueckoro anaimsa
OmneprpoBaTh TOHITHSIMH: HEMpepbIBHAS (PYHKIHS, MPOU3BOIHAS
4.1 (YHKIMM; HCHOJB30BaTh TIE€OMETPUYECKMH M (U3UYECKUN CMBICI
MIPOM3BOJHOM JIJIsI PEIICHUS 3324
49 Haxoaute mpou3BOAHBIE AIIEMEHTAPHBIX (DYHKIUM, BBIYUCIATH
' IPOU3BOJHBIE CYMMBI, IPOU3BEACHUSI, YACTHOTO (DYHKIUH
Hcnonb3oBaTh NPOM3BOAHYIO Uil HCCIAeAoBaHUS (YHKUMUA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATDH PE3yJIbTaThl UCCIIETOBAHMUS
K ITIOCTPOECHUIO TPAPUKOB
44 Hcnonb30BaTh NPOU3BOAHYIO ISl HAXOXKIACHUS HAWITYUIIEro peleHus
' B MIPUKJIAHBIX, B TOM YUCJIE COLUATbHO-DKOHOMHUYECKHX, 3a/1ayax
45 OmneprpoBaTh MOHATUSAMU: TIEPBOOOpa3HaAs U MHTETPAl; MOHUMATh
' TEOMETPUYECKUI U (PU3NYECKUI CMBICI UHTETpalia
46 Haxomute mnepBooOpa3Hble 3JeMEHTapHbIX (YHKUUN, BBIYHCIATH
' uHTerpai no gpopmyne Hetotona — Jleiibuuia
Pemate mnpukiagHble  3agaud, B TOM  YHCJIE€  COLIMAIBHO-
4.7 DKOHOMHYECKOTO M (U3MYECKOr0  XapakTepa, CpelCTBaMH
MaTEMaTUYECKOro aHaIn3a
) Teopus BeposITHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYCHUM  CIy4YallHOM  BEJIMYWHBI
' M0 pacIpeiesICHUIO WK C TTOMOIIBIO TUarpaMm
OmneprpoBaTh MOHATUEM MaTEMaTHYECKOrO OXHJIaHUS, MPUBOJIUTH
5.0 OpUMEpPhl TOTO, KaK TMPUMEHSIETCS MAaTeMaTH4ecKoe OKHIaHHEe
' CIlyuallHOM BEJIMYMHBI, HAXOAUTh MAaTEMaTUYECKOE OXKUAAHHE MO
JTAHHOMY pacipeiesIEHUI0
53 NmeTh npencTaBiaeHue 0 3aKOHE OOJIBIITNX YHCeT
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5.4 WmeTb npeicTaBlieHne 0 HOPMAJILHOM pacIipeieICHUH
6 ['eomerpus
OnepupoBaTh  TOHATHSIMH:  [WJIUHAPUYECKAs  IMMOBEPXHOCTH,
6.1 oOpa3ylolue MWIMHIPUIECKON MOBEPXHOCTH, IIWIMH]IP, KOHMYECKas
' MOBEPXHOCTh, OOpa3ylonme KOHUYECKONW TOBEPXHOCTH, KOHYC,
chepudeckas MoOBEPXHOCTh
6.2 PacmosnaBaTh Tena BpameHus (IMIHHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUs TeJl BpaIleHUs
6.4 KnaccudummpoBats B3auMHOE pacmoyiokeHue chephl U TIIOCKOCTH
OnepupoBaTh NOHATUAMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIIAPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BHICOTA
HIapOBOTO CJ05, IIAPOBOM CEKTOP
6.6 Beraucnare 00beMBI M TUIOMIAAM  TOBEPXHOCTEH TE BpAIICHHS,
' Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT
OnepupoBath MOHATUAMH: MHOTOTPAHHUK, BIHUCAHHBIM B cdepy u
6.7 ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAS B MHOTOTPAHHUK WM
TEJIO BpaIllEHUs
6.8 BBIYHCIIATE  COOTHOMIEHUS MEKIY IUIOMQJSIMH  ITOBEPXHOCTEH
' U 00beMaMu MOA00HBIX TE
6.9 N306pakats nzydaembie (GUTYpHI OT PyKU U C TPUMEHEHUEM MPOCTHIX
' YEePTEKHBIX UHCTPYMEHTOB
BoIToHATh (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTHh CEUCHHUS Tell
BpaIlCHUS
W3BrnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH HMHPOPMAIIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypax, Mpe/CTAaBICHHYIO Ha
YepTeKax U pPUCYHKaX
[TpumensTh T€OMETPUIECKUE bakThbI TUTST pEIICHMUS
6.12 CTEPEOMETPUYECKUX 3a/a4, MPEANoJarariyux HECKOJIbKO IIaroB
pelIeHus, €CIIA YCIIOBHSI IPUMEHCHHMS 3a7aHbl B SIBHOU opMe
6.13 OnepupoBaTh MOHITUEM: BEKTOP B POCTPAHCTBE
BBITIONHITE ACHCTBUS CIIOKEHHSI BEKTOPOB, BHIYMTAHHS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMH OHU
o0amaroT
6.15 [TpumeHsATh TPaBUIIO MapajuIeNenuIie/ia MPU CII0KEHUH BEKTOPOB
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6.16

OHCpI/IpOBaTB MOHATHUAMU: JCKAPTOBbI KOOPAWHATEI B IMIPOCTPAHCTBE,
BCKTOp, MOAYJIb BCKTOPA, PaBCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA,
yYrojia MCEXKIAY BCKTOpaMH, CKAJLIPHOC TIIPOU3BCIACHHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BECKTOPHI

6.17

HaXOI[I/ITI) CYMMY BCKTOPOB U IIPOU3BCIACHUC BCKTOpPA HAa YHCJIO0, YTOJI
MCKAY BCKTOpaMH, CKAJIIPHOC IMMPOU3BCIACHUC, PACKIIAAbIBATh BEKTOP
IO ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3a,Z[aBaTI> IIOCKOCTH YPABHCHUCM B ,HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemrate HpOCT@ﬁHIHG TCOMCTPUYCCKHC 3a/la4i Ha IIPUMCHCHHUC
BCKTOPHO-KOOPAWHATHOTO METO/1a

6.20

Pemats 3aJa4u Ha JOKa3aTCIbCTBO MATCMATHYCCKHX OTHOLICHUU
N HaxXO0XIACHHUC TCOMCTPUYCCKHMX BCIIMYHWH 110 o6pa3uaM 501041
aaroputmMaM, IIpuUMCHAA  HM3BCCTHBIC MCTOAbI IIPH  PCHICHHUHU
CTaHAAPTHBIX MATCMAaTUYICCKHUX 3a1a4

6.21

HpI/IMCHSITB HpOCTGﬁIHHG IIpOorpaMMHBIC CpCACTBA U J3JICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHUCTCMBI IIpU PCHICHHHU CTCPCOMCTPHUCCKHUX
3aJda4

6.22

[IpuBOINUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE
Y J)KM3HHU, PACIIO3HABATH IPOSBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE

6.23

[IpumeHsATh MOJy4YEeHHBIE 3HAHMS Ha TIPAKTUKE: aHAIM3UPOBATH
peajbHbIC CUTyallMM W MPUMEHITh M3yYEHHBIC MOHATHSA B MPOIECCE
MOWCKA PEIIEeHUsI MaTeMaTU4YeCKH CHOPMYIMPOBAHHON MPOOIEMBI,
MOJEIUPOBaTh peabHbIE CHUTyallud Ha s3BIKE TE€OMETPHH,
UCCIIeIOBaTh ~ TIOCTPOEHHBIE  MOJENM  C  HMCIOJIB30BAaHUEM
r€OMETPUYECKUX TOHATUM W TEOpeM, arrmapara ajireOpbl, pemarh
MPaKTUYCCKUE 3a7a9M, CBSI3aHHBIC ¢ HAXOXKJICHUEM T€OMETPHUYCCKUX
BEJIMYMH

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJICPIKAHMS
1 Hucna 1 BBIYMCIECHUS
1.1 Harypanbhbie u nensie uncna. [[puznaku 1eIMMOCTH LEJIbIX YACEeIT
1.2 Crenensp ¢ paloHaIbHBIM ITOKa3aTeneM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uucna. /lecatuunbie u HaTypagbHbIE JOrapru(MbI
2 VYpaBHEHUs 1 HEPABEHCTBA
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2.1 [IpeoOpazoBaHue BeIpaKEHUM, COIEPIKAITUX JIOTapUDMBbI
99 [Ipeobpa3oBanue BBIpAKEHUH, COJACPXKAIIUX CTEMEHH C palOHAIbHBIM
' nokasaresiem
2.3 | IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 | [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHUS U HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHeHHU. Pellienrne npukiaaHbix 3a7a4 ¢ IOMOIIbIO
' CHUCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 CucteMbl M COBOKYITHOCTH PAIlMOHATBHBIX YPAaBHEHU U HEPABEHCTB
[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
2.8 | MaTreMaTHYECKHX 3ajad U 33a]a4 U3 Pa3IUIHbIX 00JaCTeil HayKu U peaabHOU
KU3HU
3 OyHKIMHU U rpaduKu
Oyukuusa. [lepuonnueckne ¢QyHkuuu. [IpomMexxyTkm MOHOTOHHOCTH
3.1 byakuud.  Makcumymbl W MUHUMYMBl  QyHKiud.  HawuOosnbiiee
¥ HauMEHbIIIee 3HaueHNEe (DYHKIIMH Ha POMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIUU, UX CBONUCTBA U rpauKu
3.3 [TokazaTenbHas u norapudmudeckas QyHKIINH, UX CBOWCTBA U TpaduKu
3.4 Ucnionb3oBanue rpadukoB GyHKIUMA ISl pelIeHUsT ypaBHEHUH U THHEHHBIX
' CHCTEM
Ucnonbs3zoBanne rpadukoB (QYHKIME [UIsi MCCIEAOBAHUS IMPOIECCOB U
3.5 |3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT TMPU PEIICHUH 3aJad W3 JPYrux
y4eOHBIX MPEIMETOB M PEaTbHOM KU3HU
4 Hauana maTemMaTrnyeckoro aHanmsa
4.1 HenpepbiBHbIE PyHKIIMK. METO HHTEPBAJIOB JIJIsl pEILIEHUSI HEPABEHCTB
4. [IpousBomnas ¢yukmuu. ['eomeTpuyeckuii W (UBNYECKUNH  CMBICT
' MIPOU3BOIHOU
43 [IpousBomHbie  dieMeHTapHBIX  (pyHkimiAc.  DopMmynbl  HaXOXKIECHUS
' MIPOU3BOAHONU CYMMBI, IPOU3BEICHUS W YaCTHOTO (QYHKITUN
[Ipumenenre mMpou3BOIHOM K HCCIIeOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTh U
44 | skctpemymbl. HaxoxkaeHwe HauOONBIIETO W HAUMEHBIIETO 3HAYCHUS
(YHKIIMM Ha OTpe3Ke
[Ipumenenre MPOM3BOTHON JII HAXOXKICHUSI HAWIYUIIETO pEIIeHUS B
4.5 | mpUKIAAHBIX 3a/Jayax, JUIsl ONpeAeNeHUs] CKOPOCTH Mpolecca, 3aJaHHOTO

dopmyoit unu rpapurom
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4.6

[TepBooGpaznas. Tabnuia nepBooOpa3HBIX

4.7

Wuterpan, ero reomeTpuyeckuil W (U3HYECKH CMBICT. Beruucienue
uHTerpana no gopmyne Herotona — JleitOnuna

Teopus BEpOSITHOCTEN U CTATHCTUKA

5.1

UucnoBble  XapaKTEPUCTUKU  CIYyYalHBIX BEJIWYMH: MaTeMaTUYE€CKOe
0XKUJaHHE, JUCTIEPCUS U CTAHAAPTHOE OTKJIOHEHHUE. [[puMepsl mpuMeHeHHs
MaTEeMaTHYECKOro OXKHUJaHHUs, B TOM 4YHCJIE B 3ajJadyaXx M3 IIOBCCIHCBHOM
KU3HU. MaTteMaTnueckoe OXKHJaHWe OWHApHOW CIIy4yaHOW BEJIIMYUHBI.
MaremaTnyeckoe 0XXKUAaHUE CYMMBbI CIIyYalHBIX BEIUYUH. MaremaTtuiaeckoe
OXKHJaHUE H  JUCHEpPCHUs  T'C€OMETPHUYECKOTO W OMHOMHAJIBHOTO
pacIpeIesICHAN

5.2

3aKkoH OOJBIIMX YHCEI M €ro pojb B Hayke, MPHUPOJE U OOIIECTBE.
Bri6opouHblii METOT UCCIIeIOBAHUM

53

[IprmMepbl HENpPEpBIBHBIX ClOydalHbIX BeNMWYMH. lloHsATHE O MIOTHOCTH
pacupeneneHus. 3a1a4yu, NMPUBOIAIIME K HOPMAJIbHOMY PaCIIPEIEIICHHUIO.
IToHATHE O HOPMAJIBHOM pacCIpeeICHUN

I'eomerpus

6.1

[nmmeapryeckas ITOBEPXHOCTB, oOpasyroiiue HAJIMHIPUYECKON
MMOBEPXHOCTH, OCh IIMIIMHIPUICCKOHN MOBEPXHOCTHU. [{MHIp: OCHOBaHUSA W
OOKOBas IMOBEPXHOCTh, 0Opa3yroIias U OCh, IUIONIAT, OOKOBON M TOJIHOM
MTOBEPXHOCTHU

6.2

Konundeckasi moBepXHOCTh, 00pa3yrolre KOHUUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW IOBEPXHOCTU. KOHyC: OCHOBaHHME W BEPIIMHA,
o0Opa3yrolias u och, IJI0MaasL O0KOBOU U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN
KOHYC: 00pa3yIollue U BbICOTa, OCHOBAHUS U OOKOBAsi HIOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, IdaMmeTp, IUIOMAAb MOBEPXHOCTH CQEphl.
B3anMHoe pacnoniokenue cepbl B TUIOCKOCTH, KacaTellbHasl TUIOCKOCTh K
chepe, miomanb chepbl

6.4

N3o0paxkeHue Ten BpalieHus: Ha TIOCKOCTH. Pa3BepTka UIIMHIpa U KOHYCa

6.5

KomOuHanuu Ten BpalleHHss M MHOTOTPAHHUKOB. MHOIOTpaHHUK,
OMHCaHHBIM OKOJIO cepbl, cepa, BIUCaHHAS B MHOTOTPAaHHUK, WA TEJIO
BpalCHUs

6.6

[Tonstue 06 o6beme. OcCHOBHBIE CBOMCTBA 00bEMOB TeJl. TeopemMa 00 o0beMe
NPSIMOYTOJIBHOTO TIapajuiesienunea u cieAcTBus u3 Hee. O0beM HUIMHAPA,
koHyca. O0beM 1mapa u miomaas chepsl
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6.7

[TogoOuble Tema B mpocTtpaHcTBe. COOTHONIEHUSI MEXAY IUIOMAASIMU
MMOBEPXHOCTEH, 00BbEMaMH TTOTO0HBIX TEI

6.8

Ceuenus nwiuHapa (MapajuieibHO W NEPHEHAMKYJISIPHO OCH), CEYCHUS
KOHyca (mapajjieIbHOE OCHOBAHHMIO M MPOXOJSINEE Yepe3 BEpIINHY),
CEYEHHUS I11apa

6.9

BexTop Ha mutockocTH U B ipocTpancTBe. CII0KCHHUE H BEBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHclio. Pa3mokeHHe BEKTOpa 1O TpeM
HEKOMIUTaHAPHBIM BekTopaMm. [IpaBuiio mapamienenunena. Pemenue 3anaq,
CBSI3aHHBIX C IPUMEHEHUEM TPaBHII ICUCTBUI C BEKTOpaMHU

6.10

[IpsmoyrosibHass cucteMa KOOpPAMHAT B MOpocTpaHcTBe. KoopauHaThI
BekTopa. lIpocreimme 3agaum B KOOpJAWHATaX. YTOJ MEXAY BEKTOPAMH.
CkansipHOE MPOU3BEAECHNE BEKTOPOB. BhIUKMCIEHNE YIIIOB MEXKY MPSIMBIMH
u  1iockocTsMU. KoOpAMHATHO-BEKTOPHBIM METOJA TMPU  PEIICHUH
r€OMETPUYECKHX 3a/1a4
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MEPEYEHDb (KOJJU®PUKATOP) MNPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHOU
ITPOTPAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS M DJIEMEHTOB
COJIEP’KAHHMSI IO MATEMATHKE

JIJist mpoBeIeHNsT €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa M0 MaTeMaTHKe (Janee —
E['D mno wmaremMaTuke) WHCHOIB3YyETCS TMepedyeHb (KOAUPUKATOP) MPOBEPSEMBIX
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW MPOTPaMMBbl
cpenHero oOIero oopa3oBaHusi U 3JIEMEHTOB cojepxkanus. [Ipu nposenenun EI'D mo
MaTeMaTuKe 0a30BOr0 YPOBHS M3 mepeuHs (KoaudukaTropa) BBIOMPAOTCS MO3UIINH,
COOTBETCTBYIOIIME (efepanbHON pabodeil mnporpamMme Mo MaremaTuke (0a30BBIi
YPOBEHB)

IIposepsiembie Ha EI'D nmo matemaTuke Tpe0OBAHUSA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/JIbHOM IPOrPpaMMbI CpeHero o01ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBAHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOCHMS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOoBaHUS oOpa3oBaHus

1 Brnagenne meromamMu 10Ka3aTeabCTB, AITOPUTMAMH PEIICHUS 33]1ad,

ymMeHue (opMyIHpOBaTh U ONEPUPOBATH MOHATUIMHU: OIMpPENeIeHNuE,
akcuoma, Teopema, CJIEeICTBHUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWJIBHBIE  (DOPMYJTUPOBKH;  TPHUMEHATH  HMX;,  yMCHHUE
dbopmMyIHMpoBaTh 00paTHOE M MPOTHUBOIIOJIOKHOE YTBEPKIACHUE,
NPUBOJUTh TIPUMEPBl M KOHTPIPUMEPHI, MCIOJIb30BaTh METOJ
MaTeMaTU4YECKON WHIYKITUY; MIPOBOJIUTH JOKa3aTeIbHbIC
pacCyXIeHHs TIpU pEIICHUH 3aJad, OICHUBATh JIOTHYECKYIO
MPaBUJIBLHOCTh PACCYKJICHHUHA, YMEHHE OIEPHPOBATH ITOHATHSIMH:
MHOKECTBO, MOJAMHOKECTBO, OMEpallid HaJ] MHOKECTBAMH; YMEHHE
WCITOJIB30BaTh TEOPETHKO-MHOYKECTBEHHBIN aImapaT JUisl OIHCAHHS
pEeaNbHBIX MPOIIECCOB U SIBJICHUH U MPU PEIICHUH 3a]1a4, B TOM YHUCJIC
U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHHE ONMEPUPOBATH MOHSTHSIMHU:
rpad, cBS3HBIN rpad, aepeBo, UMK, Tpad Ha IIIOCKOCTH; yMEHHE
3alaBaTh ¥ ONHUCHIBATH  rpadpl  Pa3IUYHBIMH  CIIOCOOaMu;
WCITOJIB30BaTh Tpadbl IPH PEIICHUH 3a71a9

2 YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YHCIIO, LIETI0€ YUCIIO,
CTEIIEHb C ILENbIM IOKa3aTeleM, KOPEHb HATypaJlbHOM CTEIICHH,
CTENEHb C PALMOHAIBHBIM [TOKA3aTEJIEM, CTENEHD C ACHCTBUTEIBHBIM
nokasareyieM, Jorapugm uucia, CHHYC, KOCHHYC M TaHTEHC
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MPOU3BOJILHOTO YMCJIA, OCTATOK MO MOJYJIIO, PAllMOHAIBLHOE YHCIIO,
UppalMoOHaIbHOE  YHCJIO, MHOXECTBAa HATypaJIbHBIX, UEJbIX,
pallMOHANIBHBIX, JICUCTBUTEIBbHBIX YHCENI, YMEHHE HCIOJIh30BaTh
MIPU3HAKU JICTUMOCTH, HAUMEHBIIINI OOIIHIA IeTUTENIb U HAaUMEHBIIIEE
oO1iee KpaTHoe, anroput™ EBKiIMmIa pu pereHuu 3a1a4; 3HaKOMCTBO
C Ppa3IMYHBIMH TMO3UIIMOHHBIMHA CHCTEMaMHU CUMCIICHHUS; yMEHHUE
BEITIOJTHATH BEIYHMCIICHNE 3HAYCHUH U TIPE0OPa30BaHUS BRIPAKEHUN CO
CTEIICHAMU U JorapudpmMamu, npeodpa3oBaHuUs JPOOHO-
pallMOHAJIBHBIX ~ BBIPAKEHHM; YMEHHE OIEPUPOBATh IMOHITHSIMU:
MOCJIEIOBATEIHLHOCTD, apU(METUIECKAsI POTPECCHUS, TEOMETPUIECKas
nporpeccusi, 0ECKOHEUHO YOBIBAIOIIAs reOMETpUYECKas MPOTPECCHS;
YMEHHE 3aJ]aBaTh MOCJIEIOBATEIIBHOCTH, B TOM YHCIE C MOMOIIBIO
PEeKyppeHTHbIX  (OpMYJI; YMEHUE ONEPUPOBATH  IMOHSTUSIMU:
KOMIIJIEKCHOE YMCJI0, CONMPSP)KEHHBIE KOMILJICKCHBIE YHMCJIa, MOAYJb U
apryMEHT KOMIUIEKCHOTO yucia, popma 3alrucu KOMIUIEKCHBIX YUCeN
(reoMmeTpuueckas, TPUTOHOMETpUYECKass M anreOpandeckas); yMeTh
MPOU3BOJIUTH ApUPMETUUECKUE ACHCTBUS C KOMIJIEKCHBIMU YHCIIAMU;
NPUBOJUTHL TMPUMEPHl  HUCIOJL30BaHUS  KOMIUIEKCHBIX  YMCE,
ONEPUPOBATH MOHATHUSIMHU: MaTpula 2 X 2 u 3 X 3, onpeaeauTellb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OTIPEACIIUTEIIS

YMeHue onepupoBaTh MOHATUSIMH: PALIMOHAIIBHBIE, UPPALMOHAIBHBIE,
MoKa3aTesIbHbIC, CTETICHHBIE, JIOrapu(PMUUYECKUE, TPUTOHOMETPUUECKUE
YPaBHECHUS M HEPABCHCTBA, WX CHCTEMbI; yYMEHHUE OIEPUPOBATH
MTOHATHUSIMM: TOXKJIECTBO, TOXJIECTBEHHOE npeoOpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CHUCTEMA YpaBHEHHMHW W HEPABEHCTB,
PAaBHOCHUJIBHOCTh YPABHEHHM, HEPABEHCTB U CUCTEM; YMEHUE pEeIIaTh
YpPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C TIOMOIIBIO PaA3IUYHBIX
MIPUEMOB; PENIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPaAMETPOM;
MPUMEHATh YPAaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI [JIsi PEIICHUA
MaTeMaTHYSCKUX 3aJad M 3a7ad W3 PA3IU4YHBIX 00JacTell HayKd U
pPEATBLHOM )KU3HU

YMeHue onepupoBaTh MOHATUSIMHU: (PYHKIUS, YETHOCTh (PYHKIHUH,
NEePUOIUYHOCTD (PYHKIIUHU, OTPAaHUYEHHOCTh (DYHKIIMN, MOHOTOHHOCTh
GyHKIMKM, OSKCTpeMyM (yHKIMH, HauOoJplllee W HaWMEHBIIIEe
3HaueHUd (QYHKIMM Ha TPOMEXKYTKE, HENpepbiBHAS (DYHKIIMS,
acUMNTOTHl rpaduka (yHKUMUH, TepBas U BTOpas MNPOU3BOAHAS
GyHKUMHA, TEOMETPUYECKHMH W (PU3NYECKH CMBICI MPOU3BOIHOM,
nepBooOpa3Has, OINpEACICHHbId HWHTErpajg; YyMEHUE HaXOIUTh
acUMMNTOTHl rpaduka (PyHKIUHU; YMEHUE BBIYMCIATH IMPOU3BOJHBIC
CYMMBI, TPOU3BEIEHNUS, YACTHOTO U KOMITO3ULIMHU (PYHKLINN, HAXOIUTh
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ypaBHEHUE KacaTelbHOW K Tpaduky (YHKIMH; YMEHHUE HaXOIUTh
MPOU3BOJHBIC D3JIEMEHTAPHBIX (PYHKIUH; YMEHHE WCIIOJIb30BaTh
MPOU3BOIHYIO JUISI UCCIeA0BAHMS (DYHKIINI, HAXOIUTh HAUOOJbIINE U
HAaWMEHbIIIME 3HAUYCHUSI PYHKIUN; CTPOUTH IpaMKi MHOTOUJICHOB C
MCIIOJIB30BAaHUEM ammnapara MaTEMaTHYEeCKOro aHallu3a; MPUMEHSTh
MPOU3BOJIHYIO  JUII  HAXOXKJCHHMS  HAWJIy4dllleTO  PEIICHUS B
NPUKIAIHBIX, B TOM  YHCJIE€  COIMAJIbHO-DPKOHOMUYECKUX U
bu3nueckux 3a7avax; HaxOJUTh IUIOMAAW U 00beMbl (uryp c
MOMOIIBI0 MHTErpajia; NPUBOAUTH IPUMEPHl MATEMATUUYECKOIO
MOJICTUPOBAHUS C TIOMOIIBI0 MU PEpEeHITHMATEHBIX YPaBHEHUN

YMeHue onepupoBarh MOHATUSAMU: TIpaduk QyHKUMH, oOpaTHas
(GYyHKIMS, KOMIO3ULMS (PYHKIMM, TUHEIHAsT QYHKIUS, KBagpaTUYHasl
GyHKUMS,  pauMoOHaiIbHAs  (QYHKUUS,  CTENEHHass  (yHKLHS,
TPUTOHOMETpUUYECKHE (YHKLIHMH, OOpaTHblE TPUTOHOMETPUUECKUE
(GyHKIMM, TOKa3aTenbHas W Jjorapudmuueckas (yHKIUH; YMEHHE
CTPOUTH I'PaPUKN U3YyYEHHBIX (DYHKIIUH, BBIIOJIHATH MPe0Opa30BaAHMS
rpauKoOB (PYHKIIH, UCTIONB30BaTh I'pauKH sl U3yUEHUs IPOLIECCOB
Y 3aBUCUMOCTEN, IPU PELLIEHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEAMETOB
W 3a/lad U3 peajbHOM >KM3HU; BbIpaXaTb (OpMyJIamMu 3aBUCUMOCTH
MEX/y BEIMYMHAMH; UCIOJIb30BaTh CBOICTBA M rpapuku (QyHKUUN
JUIsl pellieHHUs YpaBHEHMI, HEPABEHCTB M 3aJlady C MapaMeTpami;
n300paxkaTb Ha KOOPJUHATHOM TUIOCKOCTH MHOXECTBA PEIICHUIN
YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4Ml Pa3HbIX THUIIOB (B TOM 4YMCIIE Ha
IPOLEHTHI, JJOJU U YacTH, HA JIBH)KEHUE, paboTy, CTOUMOCTh TOBAPOB
U yCIyT, HaJoru, 3aJadd U3 O00JIaCTH YOpPaBIICHUS JUYHBIMHU
U CeMEWHbIMU (DUHAHCAMM); COCTABJIATH BBIPAXKEHUS, YpPAaBHEHHMS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCJIOBUIO 3aJa4M, HCCIEN0BATh
MOJIy4YEeHHOE pElIeHUE U OLICHUBATh MPaBAONOJ00HOCTh PE3yIbTaTOB;
YMEHHUE MOJEINUPOBATH PEAbHbIC CUTYallUM Ha S3bIKE MAaTEMaTUKWU;
COCTAaBJIATh BBIPAXXECHMsI, YPAaBHCHUsI, HEPABCHCTBA U UX CUCTEMBI I10
YCJIOBUIO  3aJaud,  MUCCIENOBaTh  IIOCTPOCHHBIE  MOJEIH C
UCII0JIB30BAaHUEM arnmapara anreOpsl, UHTEPIPETUPOBATH
IIOJIy4YEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATHSMU: CcpefaHee apudMeTHUECKOe,
MeuaHa, HauboJbIllee M HAaMMEHBIIIee 3HAYCHUS, pa3Max, IUCIIePCus,
CTaHJAPTHOE OTKJIOHEHUE YHCIOBOr0 HAa0Opa; yMEHUE H3BJIIEKATD,
WHTEPIPETUPOBATH MH(OpMAIUIO, PEACTABICHHYIO B Ta0nuIax, Ha
auarpaMmax, rpadukax, OTPaKaIIIyI0 CBOWCTBA  PEATbHBIX
MPOLIECCOB M SIBJICHHM; MPEACTaBIATh MHPOPMAIMIO C MOMOIIBIO
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Ta6J'II/II_I U auarpamMM; HCCICA0BATb CTATUCTHYCCKHUC JAaHHBLIC, B TOM
quciiIC € IMPHUMCHCHUCM FpaCI)I/I‘-IeCKI/IX MCTOJZOB M JJICKTPOHHBLIX
CpCIACTB,; Fpa(l)I/I‘-ICCKI/I ucciacaoBarte COBMCCTHBIC Ha6J'II-0I[eHI/ISI
C IOMOIIBIO JUarpaMm paCCCUBAHUA U JIMHEHHOU perpeccuun

YMeHue onepupoBaTh NOHATHUIMU: CIYYaWHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSTHOCTh CIy4alHOIO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTH C UCMOJIb30BAaHUEM TIpaUUECKUX METOJOB; TPUMEHSATDH
GbOopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJTHOMN
BeposiTHOCTH, Gopmyiny bepHymin, komMOuWHaTOpHBIE (DAKTHI H
bopMyIbl; OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITUI; yMEHHE
ONEPUPOBATh NOHATUAMM: CIydalHass BEJIWYWHA, DPaCIpENCICHUE
BEPOSITHOCTEM, MaTeMaTU4YECKOe O’KMJIaHUE, JIVCIIEPCHS U
CTaHJAPTHOE  OTKJIOHEHHE CIIy4allHOM  BeIMYMHBL,  (QYHKIUHU
pacrpeneneHuss W IUIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTEIbHOTO M
HOPMAaJIbHOIO paClpeleIeHU; YMEHUE HCIIOIb30BaTh CBOWCTBA
U3YUYEHHBIX pACIPENEICHUM Ul pEeLICHHs 3a7ad; 3HAKOMCTBO C
NOHATUSMHU: 3aKOH OOJBIIMX YHCEN, METOAbl  BBIOOPOUYHBIX
UCCIICIOBAaHUM; YMEHHE INPUBOAUTH INPUMEPHI IIPOSBICHUS 3aKOHA
OOJBIIMX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHUE
OIIEpUPOBATH  IOHATUAMHU:  COYETAHWE, IIEPECTAHOBKA, UHCIIO
COUETAaHWU, YHUCIO TEepPEeCcTaHOBOK; OwHOM HploTOHA; ymeHuHe
NPUMEHATh KOMOMHATOpPHBbIE (PAKThl M PACCYKIEHUS IS PELICHUS
3a]a4; OLICHUBAThb BEPOSITHOCTH pEAJbHBIX COOBITHI; COCTaBISAThH
BEPOSTHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH NOJIYYEHHBIN PE3YJIbTaT

YMeHune onepupoBaTh IOHATHUSMHU: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JBYTPaHHBIM YTOJI, TPEXTPAHHBIM YTOJI, CKPEIIMBAIOIIUECS MPSAMBIE,
MapajuIeNIbHOCTh U NEPIIEHANKYJIIPHOCTD MPSAMBIX U IIJIOCKOCTEN, YTOJI
MEXAY NPSIMBIMH, YTOJl MEXAY HPSMOU U IIJIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSAMM, PACCTOSHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE
MEXAY MpPSIMBIMH, PACCTOSIHUE MEXKIYy IUIOCKOCTAMH; YMEHHUE
WCIIOJIB30BaTh TPU PEIICHUM 3a/lady W3yYeHHbIE (AaKThl U TEOPEMBI
IUTAaHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MHpA;  CTPOUTh  MATEMaTUYECKHE  MOJEIH €  IOMOLIBIO
F€OMETPUYECKUX TOHATUM M BEJIWYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh NOHATUAMH: TJIOAIAL PUTYpPBI, 00BEM (PUTYpHI,
MHOTOTPaHHUK, PaBUIIbHBIA MHOTOTPaHHUK, CEYCHHE MHOTOIPaHHHUKA,
KyO, mapajjiesnienune]i, npu3Ma, nupamMuaa, Gurypa v moBEpXHOCTb
BpaIieHus, WINHAP, KOHYC, ap, chepa, miomaas chepsl, MIomab
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MOBEPXHOCTU MUPAMU/JIbI, TPU3MBI, KOHYCA, IIWIHHAPA, 00beM KyOa,
NPSIMOYTOJILHOTO TapajuieNienunea, MupaMuibl, MPU3Mbl, HAJIUH]IPA,
KOHYcCa, [l1apa, pa3BepTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U IIUIMH/IPA,
napajuieibHble OCH WJIM OCHOBAaHUIO, CEYEHHE IIapa, IMIOCKOCTb,
Kacaromasicsi cepsl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKa, 1300paXkaTh MHOTOTPAaHHUKH, (DUTYPBI M TIOBEPXHOCTHU
BPALCHUS, X CEYEHUS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHUE PUMEHSTh CBOMCTBAa TEOMETPUUECKUX (PUTYP, CAMOCTOSTETEHO
bopMyIMpOBaTh ONpPEAEICHUS U3y4aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3bI
O CBOMCTBaX W MPU3HAKAX TEOMETPUUECKUX (HUTYDP, 0OOCHOBBIBATH WU
ONpOBEpPraTh HMX; yMEHHE NPOBOJUTH Kiaccudukanuo ¢Guryp mo
pa3IMYHBIM TIPU3HAKAM, BBIIOJHATE HEOOXOJIUMBIC JIOMOJHUTEIHHbBIE
MOCTPOCHHUS

11

YMeHre omnepupoBaTh TOHSTHAMH: IBIKEHHEC B TIPOCTPAHCTBE,
napauIeTbHBINA TEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUe MOJ00Ms, MOJ00HBIE (DUTYpPBI; yMEHUE
pacrno3HaBaTh paBHbIC U MOJI00HBIE PUTYPHI, B TOM YUCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIIOIH30BaTh T€OMETPUUECKHE OTHOIIICHUS
IpU PEIICHUH 3a]1a4; HAXOJIUTh T€OMETPUUECKUE BEIIMYUHBI (JIJIMHA,
yroja, Iiowaas, 00beM) IPHU PEIICHUH 3a1ad U3 JPYTrux Y4eOHBIX
NpeIMETOB W W3  pPEAIbHOW JKM3HW; YMEHHE  BBIYUCIIATH
reOMETPUYECKHE BEJTMYMUHBI (JIJTMHA, YTOJI, IUIOIa (b, 00BEM, TIJIOMIATh
MTOBEPXHOCTH), UCIOJB3YysS W3Y4YeHHBIC (OPMYJIBI U METOIBI, B TOM
qucie: IUIOMA[h TOBEPXHOCTH MHUPAMHIBI, MPU3MBI, KOHYCa,
HWINHApPA, IUIomans cdepb; 00beM Kyba, MPSIMOYTOJIBHOTO
napajuieNienunena, MUpaMuabl, MPU3MBI, MWIHHIpa, KOHYyca, Iapa;
yMEHUE HAXOJUTh OTHOIIIEHUE 00BEMOB TTOI0OHBIX HUTYP

12

YMeHue omnepupoBaTh MOHATUSMH: TPSMOYTOJbHAas  cHCTEMa
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI BEKTOpPA, CyMMa
BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO
0a3ucy, CKaJsipHOE MPOU3BEACHHUE, BEKTOPHOE NMPOU3BEACHHE, YTOJ
MEXIYy  BEKTOpaMH; yMEHHE  HCIMOJb30BaTh  BEKTOPHBIA U
KOOPJIMHATHBIN METOJ| AJI PEIICHHs] T€OMETPUUECKUX 3a/lay U 3a7ad
JIPYTUX YYEOHBIX MPEIMETOB

13

YMeHue BbIOUpATh MOAXOIANINN METON JJIS PEHICHHS 3a]a4dH,
IMOHMMAaHWE 3HAYMMOCTHM MATE€MaTUKW B HM3YYEHHHU MPUPOJIHBIX U
OOIIIECTBEHHBIX TPOIIECCOB M SIBJICHHWM; yMEHHE pacro3HaBaTh
MPOSIBJIEHWE 3aKOHOB MAaTE€MaTUKU B MCKYCCTBE, YMEHUE MPUBOJUTH
MPUMEPBl MATEMATHYECKUX OTKPBITUA POCCUMCKOW H MHPOBOM
MaTeMaTUYECKOW HAYKHU
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IlepeyeHb 3JIeMEeHTOB coAep:KaHusl, NpoBepsieMbIX Ha EI'D nmo maremaTnke

Kon [IpoBepsieMblid DIEMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 | HarypasbHble 1 nemnbie yncia. [Ipu3Haku qe1MMoCcTy HEeIbIX YUCel
1.2 | PartmonanbHbie yucia. OOBIKHOBEHHBIE U JCCATUYHBIE APOOU, TPOIEHTHI,
OECKOHEYHbIE IEPUOINYECKUE TPOOH
1.3 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIIEHH. JlenicTBust
¢ apuPMETHYECKUMU KOPHSIMHU HATypaJIbHON CTENEHU
1.4 | Crenens c nensiM nokasarenaeM. CTENeHb ¢ palMOHaIbHBIM MOKA3aTENIEM.
CBoiicTBa CTENIEHU
1.5 | CuHyc, KOCUHYC U TaHT€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuunbie U HATYpaJIbHbBIE JIOTAPUDMBI
1.7 JleiicTBuTENbHBIE YKclia. ApuQMETHUECKUE ONEpalluu C IEHUCTBUTEIbHBIMU
yucinamu. [IpubnmkeHHble BBIUUCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIIKA U
OLIEHKA pe3yJIbTaTa BIUYMCICHUN
1.8 | [IpeoOpa3oBaHue BhIpAKCHHIA
1.9 KommiekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATbHBIE YPABHEHUS
2.2 NppaunonanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuyecKkre ypaBHEHUS
24 [TokazaTenbHble U TOTapUMUYECKUE YPABHEHUS
2.5 | lenble u qpoOHO-palIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonaibHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIe U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecKue HEpaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 | Marpuua cuctembl IMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTpUllbl
3 OyHKIMY U TpaduKu
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3.1 Oynkuus, cnocoObl 3amanus ¢GyHkuuu. ['padux dyskiuu. B3anmHO
oOparnble (Qynkuuu. YetHele u HeueTHble QyHkuuu. [lepuogmueckue
byHKIIUN

3.2 ObnacTh onpeneneHrus U MHOXKECTBO 3HaueHud ¢yHkiuu. Hynu QyHkumu.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKITHH.
Makcumymbl u  MHUHHUMYMBI (GyHKIuU. HaunbGonbliee u HauMeHblee
3HaYeHNe PYHKIIMU HA TIPOMEXKYTKE

3.3 CreneHHast QyHKITUS ¢ HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaguk. CBoMCTBa U rpaduK KOPHS N-OM CTENEHU

3.4 Tpuronomerpuyeckue GyHKIHUU, UX CBOMCTBA U FpaUKu

3.5 [loka3zaTenbHas u jorapupmuyeckas QyHKINH, UX CBOWCTBA U TpaduKu

3.6 Touku pa3psiBa. AcUMNTOTHI Tpad@ukoB QyHkuuiA. CBOMCTBA (PYHKIUH,
HEIPEPBIBHBIX HA OTPE3KE

3.7 | locnenoBarenbHOCTH, CIIOCOOBI 33AaHUSI TIOCIIEI0BATEIBHOCTEN

3.8 Apudmernueckass U reoMmerpuyeckas nporpeccuud. Popmyna CIOXKHBIX
IIPOLIEHTOB

4 Hauana maTemaTnueckoro anaimsa

4.1 [TpousBoanas Gyukimu. [Ipon3BogHbIEC 2IEMEHTAPHBIX QYHKITUH

4.2 [IpuMeHeHre NpOM3BOIHOM K CCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxzaeHue HamOOJbIIEro M HAMMEHBILIErOo 3HAYEHUS
(YHKLIHUU Ha OTPE3KE

4.3 | IlepBooOpasnas. MaTerpan

5 MHoOxecTBa 1 JIOTUKA
5.1 MHo0k€eCTBO, onepanu HaJl MHOKecTBamu. JluarpamMmmel Disiepa — Benna
5.2 Jloruka

6 BeposTHOCTh M cTaTHCTHKA

6.1 OnucarenbHas CTaTUCTHKA

6.2 BepositHoCTh

6.3 | KomOunaropuka

7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 | lIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE
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denepanbHas paboyas nmporpamma | Maremaruka. 10—11 kiaccsr (6a30BbIi YPOBEHBD)

7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTHU BpaIllCHUS
7.5 Koopaunatel 1 BEKTOpBI
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