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@enepanbHas pabouass mporpamMma Mo y4yeOHOMy mpenMery «MaremaTukay
(6a30BBIA ypoBeHB) (MpeamMeTHass 06macTh «MaTemaTuka U HHPOPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aIHCKY, COIep KaHne 00yUeHus, TUTAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
IporpaMMbl IO MaTeMaTHKe, TEeMAaTUYECKOE MIAHWPOBAHUE, MepeueHb (KOAU(PUKATOP)
pacmpesieNieHHBIX M0 KjaccaM IMPOBEPSIEMbIX TPeOOBaHWUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOUM 00pa3zoBaTeIbHON MpOrpaMMBbl CpEIHETO O0IeTr0 00pa30BaHUs U DJIEMEHTOB
COJiepKaHusl MO MaTeMaTuKe, MepedyeHb (KoAu(UKaTop) MpoBEpsieMbIX TpeOOBaHHIA
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBbl CPEIHEro OOIIero
00pa30BaHMsI U HIIEMEHTOB COACPKAHU 10 MaTeMaTHKe.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOIIME e U 3a/1a4ll 3YYCHHS] MaTEMaTHKH,
XapaKTePUCTUKY TMCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYeHHIO OOydaroIIMMHCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKKe MOJIXOJbl K OTOOpYy COAepKaHWs,
K OTPEJICIICHUIO TJIAHUPYEMBIX PE3YIbTAaTOB.

Copmepxanne OOy4deHHsI PpacKphIBa€T COJAEp)KATEIbHBbIC JIHHUHM, KOTOPHIC
npeaiaraloTcsa JUisl 00sA3aTeIbHOIO M3YYEHHUs B KaXK/IOM KJIAcCce€ Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHus.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTpaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE PE3yNbTaThl 32 BECh NEPUOA OOydYeHHUS Ha YPOBHE
CpelHero o0IIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHXKEHHS O0ydarollerocs
3a KKIbIU IO 00yUYeHUsI

HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O MaTeMaTHKE Ha YPOBHE CpeAaHero obmiero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO c yueTroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUIA,
MPEABSIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, M TPAJAMIMN POCCHICKOTO
oOpaszoBanus. Peanmuzarusi mporpamMmbl M0 MaTeMaTHUKE OOECTeUMBAET OBJIAJICHUE
KJIIOUEBBIMU ~ KOMIETCHIIUSIMU, COCTABJISIIOIIUMU ~ OCHOBY  JUISI  CaMOPa3BUTHS
M HEMPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh OONIEKYJIbTYPHOTO, JHUYHOCTHOTO
Y TI03HABATEIILHOTO PA3BUTHSI IMYHOCTH 00YUAIOIUXCSI.

B nporpamme mo marematvke y4TeHbl WeU W nosoxeHus KoHmenmuu pa3Butus
MaTemaThaeckoro oopasoBanus B Poccuiickoit denepanuu. B cooTBeTCTBHY C Ha3BaHHEM
KOHIICTIIIUMA, MaTeMaTH4eckoe oOpa30oBaHHE [OJDKHO, B YAaCTHOCTH, MPEIOCTABISTH
KOKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHHM,
HEO0OXOAMMOTro JIJIsl JaJIbHEHIeH yCTeHOM Xu3HU B oOmecTBe. VIMEHHO Ha perieHue
ATOM 3a/1a4u HalleJIeHa IporpaMma 1o MaTeMaTruke 0a30BOro YpOBHSI.

B snoxy muudposoit Tpanchopmarnmu Bcex cdep YeTOBEUECKON NeATeTLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJOBEKOM 0e3 0a30Boit
MaTeMaTUYeCKOW TOJITOTOBKHU. YK€ B IIKOJIE MAaTEeMAaTHKa CIIY)KUT OMOPHBIM MPEIMETOM
JUTST W3YYEHUS CMEXKHBIX JUCHUIUIMH, a B JKHA3HM TIOCJE IIIKOJBI pPeaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HETPEPBIBHOE 00pa3oBaHME, YTO TPEOYET MOTHOIICHHOM
0a30Boi1 001I€00pa30BaATEILHON TOJATOTOBKM, B TOM YHCIIE W MaTEeMaTHYECKOH.



D10 00YCIOBIEHO TEM, YTO B HAIIM JHH PACTET YHUCIO CIEUUATbHOCTEH, CBSI3aHHBIX
C HEMOCPEACTBEHHBIM IPUMEHEHNEM MaTEeMaTHKU: U B cepe SIKOHOMUKH, U B OU3HEce,
Y B TEXHOJIOTUYECKUX 00JIACTsIX, U 1aXKe B TYMaHUTApHBIX cPepax. Takum oOpa3zom, Kpyr
oOydaromuxcs, JUii KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM IPEIMETOM,
CYLIECTBEHHO PACIIUPSETCS.

[IpakTueckass MOJE3HOCTh MAaTeMAaTHKU OOYCJIOBJIEHA TEM, YTO €€ MPEeAMETOM
ABJISIIOTCS (DyHIaMEHTaIbHbIE CTPYKTYPhI HAIIETO MHUPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEACTBEHHOM
OMbITe, JO0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOJUMBIX [UJIsl Pa3BUTUA  HAYYHBIX
U TEXHOJOTMYECKUX HJIel. be3 KOHKpPETHBIX MaTEeMaTHYECKUX 3HAHUU 3aTpyIHEHO
NOHMMAaHHWE TPUHILHUIIOB YCTPOHMCTBA M HCIIOJB30BAHUS COBPEMEHHOM TEXHHKH,
BOCIPUATHE W HUHTEPIpPETalns pa3HOOOpa3sHOW COIMAIbHOM, 3KOHOMHYECKOH,
MOJIUTUYECKOH — MHpopManuu, Malod(p(eKTUBHA TOBCEIHEBHAS  MpPaKTHYECKas
AesTenbHOCTh. KakjoMy 4enoBeky B CBOEH KM3HHU MPUXOAUTCS BBHITIOIHATH TOCTATOYHO
CJIO’KHBIE PACUYETHI U COCTABJIATH HECJIOKHBIE aJITOPUTMBI, HAXOAUTh HY>KHbIE (POPMYJIbI
U TPUMEHATHh WX, BIAACTh MPAKTUYCCKUMH MPUEMaMHU TE€OMETPUUYECKUX H3MEPEHUI
U TOCTPOCHUN, YUTATh HMH(OpPMAILMIO, NPEACTABICHHYIO B BHAY TaOJHI, JUarpamm
U rpadukoB, >KUTh B YCIOBHUSX HEOIPENEICHHOCTH W IOHUMAaTh BEPOSTHOCTHBIH
XapakTep CIydyalHbIX COOBITUM.

OAHOBpPEMEHHO € paclIupeHueM c(ep NPUMEHEHUs MAaTeMaTUKU B COBPEMEHHOM
oOmiecTBe Bce 0Oojee BaXHBIM CTAHOBUTCS MAaTEMAaTUYECKUH CTWJIb MBIIIICHHUS,
MPOSIBJISIIOIIMICS B OIpeNeJeHHbBIX YMCTBEHHBIX HaBbIKax. B mpoiecce u3yueHuUs
MaTEeMaTHUKUd B apCceHall MPUEMOB U METOJOB MBIIIJICHUS YeJIOBEKa E€CTECTBEHHbBIM
00pa3oM BKITIOYAIOTCS UHIYKIMS U JeAYKIHs, 0000IIeHNe U KOHKPETH3AIs, aHAIN3 U
CUHTE3, KiIaccuduKaius U cucreMmaruszaius, abcrparupoBanue U aHaynorus. OOBEKThI
MaTEeMaTHUYECKUX yMO3AKJIIOUEHUH, TpaBWia WX KOHCTPYUPOBAHMS PACKPBHIBAIOT
MEXaHM3M  JIOTHUYECKHX  TOCTPOCHUU,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
¢dbopMynpoBaTh, OOOCHOBBIBaTh U JOKa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOe MBIIUIeHHe. MaTteMaTuke MpUHAIICKUT BeAyllas pojb B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHl MBIIIJICHUs] M BOCIMTAHWUM YMEHHUH JeiCTBOBATh
MO 3aJaHHBIM aJTOPUTMaM, COBEPILEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIC.
B mporecce pemeHuss 3agad — OCHOBHOM Yy4eOHOM JEATEIbHOCTH Ha YpOKax
MaTeMaTHKHU — Pa3BUBAIOTCS TBOpUYECKas U MPUKIIATHAs CTOPOHBI MBIIIIJICHUS.

OOydeHrne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
panMoHaNbHYI0 U WHPOPMATUBHYIO peYb, YMEHUE OTOMpATh Hambosee MOAXOMASIINE
A3BIKOBBIC, CHMBOJMYECKHE, TIpauueckue CpeAcTBa ISl BBIPAXKCHHS CYXIACHUN
Y HATJISAHOTO UX MPEICTABIICHMS.

HeoOxoauMbpIiM KOMITOHEHTOM OOIIE€H KyJbTypbl B COBPEMEHHOM TOJIKOBAaHWUU
SBIISIETCS 00IIIee 3HAKOMCTBO C METOIaMH TTO3HAHUS IEHCTBUTEILHOCTH, TIPECTABICHHE
O TMpeaMeTe U METOJEe MAaTeMaTUKHU, €ro OTIUYMUS OT METOJOB €CTECTBEHHBIX
U TYMaHUTApHbIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHUS MAaTeMaTUKU Ji1 PEIIeHUs



HAYYHBIX U MPUKJIAAHBIX 3a7a4. Takum o0pa3oM, MaTeMaTHUECKOe 0Opa30BaHNEe BHOCUT
CBOH BKJIaJ B (hOpMHUPOBAHUE OOIIIEH KYJIbTYphI UeTIOBEKA.

N3yyenne MaremMaTwku CIOCOOCTBYET SCTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAaHUIO KpPacoThl U M3AIIECTBA MATEMAaTUYECKUX PACCYKIACHHUM, BOCIPUSTHUIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuopuretnpiMu 1ienssMu 00yueHus: matemaTtuke B 10-11 xmaccax Ha 6a3oBoM
YpOBHE SIBJISIIOTCSI:

(GopMupOBaHHE IEHTPAIBHBIX MaTEeMAaTHMYECKUX TMOHATHH (4MCIo, BEIMYMHA,
reoMeTpudeckas ¢urypa, TMepeMeHHas, BEPOSTHOCTh, (DYHKIHS), OO0ECIEeYMBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHus 00y4YaroIXCs;

MoJIBe/IcHUE OOydYaloluXcsi Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKH U OKPY)KAIOIIETO MHUPA, TOHUMAaHNE MaTEeMaTUKHA KaK YacTh
oO1el KylbTyphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
MO3HABATEIBHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K M3YICHHUIO MAaTEMaTHKH;

dopmupoBanrne (GYHKIIMOHATBHOW MATEeMAaTHUYECKOH TpaMOTHOCTU: yMEHHS
pacrmo3HaBaTh MaTEMaTHYECKHE AaCHeKThl B PEANbHBIX >KU3HEHHBIX CHUTYaIlHsIX
U TpH U3YYCHUU JPYTUX YyUEOHBIX TIPEAMETOB, TMPOSIBICHHUS 3aBHCHUMOCTEH
U 3aKOHOMEPHOCTEH, (QOopMyauMpoBaTh WX Ha S3bIKE MaTEeMaTHKA W CO37aBaTh
MaTEeMaTHUYeCKUEe MOJETH, TPUMEHATh OCBOCHHBIH MaTeMaTHUECKUW ammapar
IUIA PEIICHUs TMPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad, MHTEPIPETUPOBATh M OIEHUBATH
MOJTy4YEHHBIE PE3YIbTaTHI.

OCHOBHBIMH JIMHUSIMU cojiepkaHusg MaremaTtuku B 10-11 kmaccax sIBISIIOTCS:
«Yucna u BbrYUCIHECHUS», «Anredpa» («AnreOpanyeckue BBIpAKCHHUS», «YpaBHEHUS
u  HepaBeHCTBa»), «Hauama  marematudeckoro  aHamuza»,  «l'eomerpus»
(«['eomeTpuueckre GUryphl U UX CBOWCTBaY, «VI3MepeHre TeoMeTpUIECKUX BETHUUHY),
«BeposTHOCTh U cTaTUCTUKa». [laHHBIE JMHUU Pa3BUBAIOTCS MapaJlyICbHO, KaXKIas
B COOTBETCTBHHM C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBUCHUMO OJHA OT JPYTOM,
a B TECHOM KOHTakTe M B3aumojeicTBuM. Kpome 3TOro, ux oObEOUHSET JOruyeckas
COCTaBJISIIONIAS,, TPAAMIIMOHHO TMPUCYIIas MaTEeMaTUKe U MPOHHU3bIBAIONIAS BCE
MaTeMaTU4YeCKHe Kypchl U cofiepkarenbubie muann. ChopmynupoBannoe B PI'OC COO
TpeOOBaHNE «BIAJACHUE METOJAaMHU JIOKAa3aTeIbCTB, AJITOPUTMAMH pPEIICHHS 3ajad,
yMeH#e (OpMYyJIMPOBATH ONIPEACTICHHS, AKCHOMBI i TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
J0Ka3aTeNbHbIE PacCy)KJICHUS B XOJ€ PEUICHUS 3a/ay» OTHOCHUTCS KO BCEM YYEOHBIM
KypcaMm, a (HOpMHUPOBAHHME JIOTMUECKUX YMEHHH paclpeaensieTcss MO BCeM ToaaM
00y4eHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

B cootBerctBUM ¢ ®I'OC COO maremaTHka siBIsieTCs 0043aTENbHBIM MTPEAMETOM
Ha JaHHOM YpoOBHe oOpaszoBanus. [IporpamMmoii 1Mo mMaTemMaTHKE MperycMaTpUBACTCS
u3ydeHne ydeOHOro mpeamera «MarTemMaTHKa» B paMKax TpeX YYEOHBIX KYpCOB:
«Anrebpa W Hayajla MaTeMaTUyeckoro ananuzay, «l'eomerpus», «BeposTHOCTH
U cTaTUCTUKa». DOpMUPOBAHUE JOTHYECKUX YMEHUI OCYIIECTBISETCS HA MPOTSHKEHUU



BCEX JIET OOy4YeHHUS HAa YpOBHE CpPEIHEro o0Imero oOpa3oBaHHS, a IJIEMEHTHI JIOTHKU
BKJIFOYAFOTCS B COJICpKaHUE BCEX HA3BAHHBIX BBINIC YUCOHBIX KYPCOB.

Oo11ee yrcno 4acoB, pEKOMEH0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 4acos:
B 10 xmacce — 170 uwacoB (5 uacoB B Hememo), B 11 kimacce — 170 gacos (5 wacos
B HEJICIIIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIKCHHC 06y‘IaIOHlI/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX M IIPCAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIbTATOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrarte M3ydeHHs MaTeMaTHKH Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUs
y o0Oydaromierocst 0yayT chopMUpOBaHBI CIACAYIOMNE TUIHOCTHBIE PE3YIbTaThI:

1) rpakaIaHCKOr0 BOCIIUTAHMA:

c(hOPMHUPOBAHHOCTh TPAKJIAHCKOW TMMO3UIMK OOYYAIOMIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'0 WJIEHAa POCCUHCKOTO OOIIECTBA, MPEJCTABICHUE O MAaTEeMAaTHYECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH, MPOLEAYP TPAXKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATH C COLUATBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAUCHHUEM;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUICKOW TPaXKJAHCKOWM  HWJEHTUYHOCTH, YBAKCHUS
K MPOIUIOMY M HAaCTOAIIEMY POCCHUMCKOM MATEMaTHUKH, ILIEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSIM POCCUMCKHUX MATEMATUKOB W POCCHUMCKOM MATEMATHUYECKOM IIKOJIBI,
HCIIOJIb30BAaHUE ATUX JIOCTHIKEHUH B IPYTUX HAyKax, TEXHOJIOTHAX, chepax SKOHOMHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOpMHUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHHUS, ATHUYECKOTO TMOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTHIO YUEHOI'O, OCO3HAHHWE JINYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYUBOrO OyIyILEro;

4) 3CTEeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYas OCTETUKY MAaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEILICHHWH, pacCyXKIE€HUW, BOCHPUUMYHUBOCTD
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pu3HIecKOro BOCIATAHUA:

c(hOpPMHPOBAHHOCTh YMCHHUSI MPUMEHATH MaTeMaTHYECKHE 3HAHUS B HMHTEpecax
3I0pOBOTO0 W Oe30macHOro oOpas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MMHUTaHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXA,
peryispHas pusnyeckas akTUBHOCTD), PU3NUECKOE COBEPIICHCTBOBAHNE MPU 3aHATHIX
CIIOPTHUBHO-03I0POBUTEIBLHON IEATEIIHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMSI:
TOTOBHOCTh K TPYyJy, OCO3HAHHE IICHHOCTH TPYIOJIOOHUS, HHTEPEC K Pa3IMYHbBIM
chepam mpoecCHOHATBLHON ESITEIBHOCTH, CBS3aHHBIM C MAaTEeMAaTHKON U €e
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MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccun
U PEaTM30BbIBATh COOCTBCHHBIC >KM3HCHHBIC IUTAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOPa30BAHUIO HA MPOTSIKCHUM BCEH YKU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUHU MPAKTHYSCKUX 3a7ad MaTeMaTHUYCCKON
HaIPaBJICHHOCTH;

7) 3K0JIOTMY€eCKOr0 BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPHl, TOHUMaHNE BIUSHUS COIHAIBHO-
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COMATBHON CPEJIbl, OCOZHAHHE
r100ambHOTO  XapaKTepa HKOJOTHYECKUX MpoOJeM, OpHEHTalus Ha TpPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU JUIA pElIeHHus 3aJad B OOJIACTH OKPYKAIOIICH Cpepl,
IUTAHUPOBAHKE TIOCTYIKOB M OIEHKH WX BO3MOXKHBIX ITOCIICICTBUH IS OKpY’KaroIen
Cpe/lbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU M OOLIECTBEHHON MPAKTUKHA, TOHUMAHUE MAaTEMAaTUYECKON HAyKH Kak
cdepbl YeIOBEYECKOU AESITEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
UUBWIN3AIMN, OBJAJCHUE S3BIKOM MaTEeMaTUKM M MaTeMaTHYEeCKOM KyJIbTypoil
KaK  CpEACTBOM  TIO3HAHHWA MHpPA, TOTOBHOCTb  OCYLIECTBJISATH  MPOEKTHYIO
Y YICCJIEIOBATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOSHUS IPOrpaMMBbI TT0 MaTEeMAaTHKE Ha YPOBHE OCHOBHOT'O O0OIIIETO
oOpaszoBaHus y oOy4aroiierocsi 0yayT chopMUpOBaHbI METANPEAMETHBIE PE3YJIbTaThl,
XapaKTEpU3YyIOIINECs OBJIAJCHUEM YHUBEPCAIbHBIMU MO3HABATEIHHBIMU JICUCTBUSIMU,
YHUBEPCATbHBIMM  KOMMYHUKAaTUBHBIMH  JIEHCTBHSIMH W yYHHBEPCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Jioruyeckue 1eicTBUsA:

BBIABISATH W XApPAKTEPU30BATh CYLIECTBEHHBIE TMPU3HAKA MATEMATHYECKHUX
00BEKTOB, TMOHSATUH, OTHOIICHUN MEXIy MOHATUSIMHU, (GOPMYIHPOBATH OMpPEICICHUS
MOHATHUM, YCTAHABIMBATH CYIIECTBEHHBIM MpHU3HAK KjIacCU(PUKAIIMK, OCHOBaHUS
JUTs1 00OOIIEHUST U CPABHEHUSI, KPUTEPHUH MPOBOJIMMOTO aHAIN34,

BOCIIPHUHUMATH, (GOPMYITUPOBATH U IPEOOPA30BLIBATH CYKICHHS: YTBEPAUTEIbHBIC
1 OTpUIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U O0IIUE, YCIOBHBIC,

BBISBJISATH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUUS
B (akrTax, MaHHBIX, HAOMIOJECHUSIX W YTBEPXKACHUAX, MpeajiaraTb KpPUTEPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW M IPOTUBOPEUUI;

JI€JIaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX 1 UHIYKTUBHBIX
YMO3aKJIOUYEHHUM, YMO3aKIFOUEHUN 110 AHAJIOTUU;



MPOBOANTH CAMOCTOATEIBHO JIOKA3aTENbCTBA MAaTEeMATUUYECKUX YTBEPIKIECHUMN
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHUBOAUTH MPUMEPHI
1 KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHSI U BBIBOBI;

BBIOMpATh croco0 pemieHust y4eOHO! 3a1aun (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BHIOMpaTh Hanbojee MOAXOMAUINA C YIETOM CaMOCTOSTENBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble uccieaoBaTe/LCKHeE AeCTBUSA .

WCIIOJIb30BaTh  BOMNPOCHI KAaK HCCIIEIOBATENILCKUM ~ WHCTPYMEHT  ITO3HAHMS,
(dbopMyIHpoOBaTh BOMPOCH, (DUKCUPYIOIIHNE MPOTUBOPEUHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE, (DOPMUPOBATH THUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIIHNI0, MHEHHE;

MIPOBOJAUTH CAMOCTOSATEJIBHO CIJIAHUPOBAHHBIM AKCIIEPUMEHT, HCCIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO OOBeKTa, SIBIICHHS, IpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBJICHUSMH, MPOIIECCAMU;

CaMOCTOSITeJIbHO (DOpMyIMpOBaTh 0O0OOIIEHUST ¥ BBIBOABI 10 pe3yJbTaTam
MIPOBEJICHHOTO0 HAOIOACHHUS, MCCIICIOBaHUs, OIEHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TMpPOLIECCa, a TAaKKE BbIIBUTaTh
MIPEINOJIOAKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Patora c undopmanueii:

BBISIBIISITH Je(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA HA BOIIPOC
U JUISL pelIeHUs 3a/1a4H;

BBIOMpaTh WHOOpPMAIMI0O W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh MH(POPMAIMIO PA3TMYHBIX BHIOB U (HOpM
MIPEICTABIICHMUS;

CTPYKTYpPUpPOBaTh HMH(POPMAIIUIO, TPEJACTABISATh €€ B Pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH TpapUiecKy;

OIICHWBATh HAJICKHOCTh WH(MOPMAITUU IO CaMOCTOSITEIIBHO C(HOPMYyIHPOBAHHBIM
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM CAMOCTOSITEIIBHO.

KomMmyHukaTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC 1eHCTBHS
O0wmenne:

BOCTIpUHUMATh M (QOPMYIUPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBUSIMHU
U LEJSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHBMEHHBIX TEKCTaX, NaBaTh MOSCHEHUS MO XOAY PELICHUS 3a/J1ayd, KOMMEHTUPOBAThH
IIOJIyYEHHBIU pE3yJIbTaT;

B XO0/J€ OOCYXIEHHUsS 3a/JaBaThb BOMNPOCHl MO CYHIECTBY OOCYKIAaeMOW TEMBbl,
mpoOJIeMBl, pelaeMoi 3a/1a4du, BHICKA3bIBaTh WJICH, HAlleJIEHHbIC HAa TMOUCK PEIIeHHUS,
COTIOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JAPYTUX YYaCTHUKOB JIHMAJora,
oOHapy>XKHUBaTh Pa3INuUe U CXOACTBO IMO3UIINHA, B KOPPEKTHOU GopMe HopMyTupoBaTh
pa3Horjacusi, CBOM BO3PaXKEHMUS;
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MPEJCTABIATh PE3YIAbTAThl PENIEHUS 3aJlauyd, SKCIEPUMEHTA, WCCIEA0BaHUsA,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3ajiay
IpEe3eHTAllMU U 0OCOOEHHOCTEH ayAUTOPHUH.

PeryjisiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JHeMCTBUA
Camoopranusanusi:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 33/1a4H, BEHIOUPATh CIOCO0 PEIIeHHUs C YUETOM
UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTUpPOBAaTh
U KOPPEKTHPOBATh BAPUAHTHI PEUICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN HHTE/UIEKT:

BJIa/ICTh HABBIKAMHU IO3HABATENLHON pedIeKCMU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI ¥ MBICIUTENbHBIX TMPOIECCOB, HUX PE3yJbTaTOB, BIAAECTh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yJbTara PEIICHUS MaTeMaTUYeCKOU
3a/1a4u;

NPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3aJlayH,
BHOCHUTh KOPPEKTHUBBI B JCATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILIEJH U YCIOBHSIM, OOBSCHITH MPUYUHBI
JTOCTUKEHUS WU HEIOCTUXKEHUS PE3YyJIbTaTOB JEATEIbHOCTU, HAXOIUTh OIIMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MMOHKUMATh U UCTIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U UHIUBUIYAIBHOU pabOThI
NPy  PEIICHUM YYEOHBIX 3a/ad, NPUHUMATHh 1€JIb COBMECTHOM JEATEIbHOCTH,
MJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboThl, pacmupenessTh BUAbl pabdoT,
JIOTOBApUBATLCS, OOCYXXJaTh TPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U HHBIE), BHITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJUHUPOBATH CBOU
JNEUCTBUS C APYTUMHU YJICHAMH KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA
MPOIYKT IO KPUTEPUIM, CPOPMYITUPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBHS.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNBTaTBl OCBOCHHS IMPOTPaMMBI 10 MaTeMaTHKE Ha 0a30BOM
YpOBHE Ha YpOBHE CpeHero obiiero oopa3oBaHusl MPEACTABICHBI IO TOJAaM 00yUYeHUs
B paMKax OT/AEJBHBIX YYEOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3jeiiax MpOrpaMMbl
II0 MaTeMaTHKeE.
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHsblil kypc «Anredpa U Hayajga MaTEMaTUUYECKOTO aHallM3ay SIBISIETCS OJHUM
U3 HauOoJyiee 3HAYMMBIX B IporpamMMme CpeIHero oO0Iiero oOpa3oBaHMs, MOCKOJBKY,
C OIHOW CTOPOHBI, OH 00ECreuYrBaeT MHCTPYMEHTAJIbHYIO 0a3zy Il M3y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOpPOHBI, (GOPMHUPYET JOTUYECKOE
U a0CTpaKkTHOE MBIIUICHHE 00YyYaloluXCsi Ha ypOBHE, HEOOXOJIMMOM JJisi OCBOCHHS
y4eOHBIX KYpCOB MH(OPMATHKH, OOLIECTBO3ZHAHMS, HCTOPHUU, CIOBECHOCTH. B pamkax
yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTHYEeCKOro aHaliu3ay oOydarouruecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpas GOpMyIHPYET CBOU
JOCTUKEHMSI B MaTeMaTU4ecKon (hopme.

VY4eOHbIil Kypc anreOpbl U Hauaal MaTeEMaTUYECKOTO aHaIM3a 3aKJIa1bIBa€T OCHOBY
JUIA  YCIICIIHOTO OBJAJEHUS 3aKOHAMU (PU3MKH, XUMHH, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX  TEHJEHUUN  HKOHOMHKM M  OOLIECTBEHHOW  HU3HH,  I103BOJIET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO MCIOJIb30BaTh MX B IMOBCEAHEBHOM XU3HU. B ToXe BpeMms OBIlaJeHUE
aOCTPaKTHBIMU U JIOTMYECKU CTPOIMMH MaTEMaTHUYECKMMU KOHCTPYKLIUSAMU pa3BUBAET
YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTb YTBEPIKICHHUS,
UCIIOJIB30BaTh O0OOOIIEHHE U KOHKPETHU3aIluio, aOCTparMpoBaHWE W aHAJOTHIO,
(bopMHpYET KPEaTUBHOE U KPUTHUECKOE MBbIIITIEHUE. B X01€e n3yuenus anredpbl 1 Havyal
MaTeMaTHYECKOr0 aHalii3a Ha YpOBHE CpeHero o0I1ero oopazoBaHusi 0Oydaromuecs
[OJIyYArOT HOBBIW ONBIT PEIICHMS PUKIIAIHBIX 3a/1a4, CAMOCTOSATEIBHOTO IOCTPOEHUS
MaTEeMaTUYEeCKUX MOJENe peanbHbIX CUTyallMd M WHTEPHPETALHUHU MOJYyYEHHBIX
PELICHMI, 3HAKOMSATCS C MPUMEPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIE,
HayKe U B UCKYCCTBE, C BBIJAIOIIMMHCS MaTEMAaTHYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.
VY4eOHblli Kypc anreOpbl W Hadyajl MaTEeMaTUYeCKOro aHajau3a o0sagaer
3HAYUTEIBHBIM BOCIMTATEJIBHBIM ITOTEHIMAJIOM, KOTOPBIM peaau3yeTcsi Kak 4epe3
y4eOHbIN MaTepHall, COCOOCTBYIOLIUHN (HPOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
u uepe3 cnenuduky ydeOHOM IesTeIbHOCTH, TPeOyIomeld CcaMOoCTOSATEIbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHON KOHILIEHTpAllMM BHUMAHUSI U OTBETCTBEHHOCTU
3a IOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe U HavyajlaM MaTEMaTHYECKOIro aHalinu3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT OOYUEeHHUS.

B cTpykType nporpammsl o anreOpe 1 HayaiaMm aHalIu3a BBIICTSIOTCS CIeIyIOIIHe
colepKaTebHO-MeTOAMUeCKre JuHUU: «Yucna w©  BblUMcIeHUs», «DyHKUIUU
U rpapukn», «YpaBHEHHs U HepaBeHCTBa», «Hauanma mMareMaTnyecKkoro aHajnzay,
«MHoOXkecTBa M JIOTMKa». Bce OCHOBHBIE COAEpKATEIbHO-METOIUYECKUE JIMHUU
U3YyYalOTCsl Ha NPOTSHKEHMM JBYX JIET OOy4YeHHsl Ha YpPOBHE CpPEIHEro oOIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTEINIEHHO HACHIIIAsICh HOBBIMU
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TeMaMH W pasnenaMu. J[aHHBIN y4eOHBIH KypcC SBISETCS MHTETPATUBHBIM, IMOCKOJIBKY
oObeuHsIET B cebe cojep)kaHhe HECKOJbKMX MaTEMaTUYECKUX NUCIMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMATUUECKHUI aHalu3, TeOpUs MHOXKECTB U Japyrue. [lo mepe Toro
KaKk oOydvarouiuecs OBIAJCBAIOT Bce Ooyiee MIMPOKUM MaTEeMaTHYECKHM aliapaToM,
y HHUX TIOCJIEeNIOBAaTEeNbHO (OpMUPYETCS U COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJEJb peanbHOU CUTYaIWH, PUMEHSTh 3HAHWSI,
MOJIyYeHHbIE B Y4YEOHOM Kypce «Auredpa M Hayala MAaTeMAaTHYECKOro AaHaJIA3ay,
JUISL pEIIEHUsI CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTUYECKOM 3ajauu, a 3aTeM
WHTEPIPETUPOBATH TOJTYICHHBIN PE3yJIbTAT.

ConepxarenbHO-METOUYECKAss JMHUA «YKcla M BBIUMCICHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB HCIIOJIB30BAHUSA JEHCTBUTENBHBIX YHCET, KOTOpPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOiero obpaszoBanusi. Ha ypoBHe cpenHero oOiiero
oOpa3oBaHusi 0c000€ BHUMAaHUE yAeNIIeTcsl POPMUPOBAHUIO TPOUYHBIX BEIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIMX B ce0d KCHOJB30BAaHHE PA3NMYHBIX (OPM  3aluCU
JEUCTBUTEIHLHOTO YKCIIa, YMEHUE PAIMOHAIBHO BBIMOIHATH JEHCTBUSA C HUMHU, JENaTh
MPUKUJIKY, OLIEHUBAaTh pe3yapTaT. OOydaronuecs MOJy4aroT HaBBIKA MPUOIUKEHHBIX
BBIYMCJICHUM, BBITIOJIHEHUS JEUCTBUI C YMCIIaMHU, 3alUCAaHHBIMU B CTaHAapTHOU dopme,
MCIIOJIb30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKCHUI.

ConepxaTenbHas THHAS « Y PaBHCHHSI 1 HEPABCHCTBA» PEATU3YeTCs Ha TIPOTIKECHUH
BCEro 00y4eHHs Ha YPOBHE CPEHEro 00IIero o0pa3oBaHusl, TOCKOJIBKY B K&KJIOM pasjiese
IpOrpaMMbl  IIPEyCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3anad. OOyuaroiuecs
OBJIQ/ICBAIOT PA3IMYHBIMUA METOJIAMH PEIICHUS TIEITBIX, PAIMOHAIBHBIX, UPPAIIMOHATLHBIX,
MOKa3aTeIbHBIX, JOrapU(IMUIECKUX U TPUTOHOMETPUIECKUX YPaBHEHUN, HEPABEHCTB U UX
cucteM. [lonyueHHble yMEHUS UCTIONB3YIOTCS MPU UCCIEI0BAHUN (PYHKIUH C TOMOUIBIO
MIPOM3BOAHON, PEIICHWH TPUKIAIHBIX 3a7a4 W 3a7ad Ha HAXOXICHUE HAHUOOJBIITUX
Y HaMEHbBIIMX 3HaYeHul (yHKimn. [laHHas copeprkarenbHast JTMHHS BKITIOYAET B Ce0sl Takoke
(bopMHpOBaHNE YMEHHI BBIMOJHATH PacyeTsl Mo GopMyliaMm, NpeoOdpa3oBaHusl LEIbIX,
palMOHAIBHBIX, UPPAUOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe
BBIPQKCHUI, COJIEPKAIMX CTENEHNU U Jiorapu(mbl. braronaps n3ydeHuo anredpandeckoro
Marepuana NPOUCXOIUT JajbHEHIlee pa3BUTHE AJITOPUTMUYECKOTO M abOCTPAaKTHOIrO
MBIIUICHUS 00yJaromuXcs, GOPMUPYIOTCS HABBIKHU JISYKTUBHBIX PACCYXKICHUH, paObOTHI
C CUMBOJIbHBIMU (hOpMamu, MpEACTaBICHUS 3aKOHOMEPHOCTENW U 3aBUCUMOCTEN B BHUJIE
PaBEHCTB M HepaBEHCTB. AnreOpa npeaaraet 3¢hGHeKTUBHBIC MHCTPYMEHTHI JIJIS1 PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aja4, HarJIAIHO JIEMOHCTPUPYET CBOH
BO3MOKHOCTH KakK sI3bIKa HAYKH.

ConepxarenpHo-MeToquYeckass JmHUA «DyHKIMM ©u  Tpaduku»  TECHO
MepEIUIeTaeTCs C APYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3alaeT  TOCJIENOBAaTEIbHOCTh  M3y4YeHUs  Marepuana. M3yueHue  CTENEHHOM,
MOKa3aTeIbHON, JIOTapU(PMUYECKON M TPUTOHOMETPUYECKUX (YHKIIUNA, WX CBOWCTB
U TpauKOB, WCIOJb30BaHWE (YHKIMI I perieHus 3aaad U3 JAPYTuX y4eOHBIX
MPEAMETOB U PEaJbHOM JKM3HU TECHO CBSA3aHO KaK C MAaTEMAaTHUYECKUM aHAJIN30M, TaK
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U C PEIICHHEeM ypaBHEHUW W HepaBeHCTB. [Ipu 3TOM OOJBIIIOC BHUMAHHE yAETSCTCS
(bOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOPMyIaMHU 3aBUCUMOCTH MEXIY Pa3InIHBIMH
BEJIMYMHAMU, UCCIICOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTHh WX Tpaduku. Matepuan
COJICpKaTEJIbHOW JTMHUM HAlleJICH Ha pa3BUTHE YMEHHMU U HABBIKOB, MO3BOJISIOIINX
BBIPQKATh 3aBUCUMOCTH MEXKIy BEITUYMHAMH B Pa3Iu4YHONU (OpMe: aHATUTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoocTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIIIEHUS, CIOCOOHOCTH K 0000IIEHNUIO 1 KOHKPETHU3AINH, UCITOJIH30BAHUIO aHAIOTHIA.
ConepxatenbHas nauHUsl «Havama wmaTeMaTndeckoro aHain3a» IO3BOJISET
CYIIECTBEHHO PACIHIMPUTH KPYr Kak MaTeMaTHYeCKHX, TaK M MPUKIAJHBIX 3ajady,
JOCTYITHBIX OOYyYaIOMMUMCS, Y KOTOPBIX IMOSBISIETCS BO3MOXKHOCTH HCCIEOBaTh U
CTpoUTh Tpaduku (QYHKIUH, ONMPENCsITh UX HAWOONBIINE W HAUMEHBIUE 3HAYCHUS,
BBIYUCIIATh TUIOMIAAM (QUryp U oObEeMbl TeEJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporieccoB. ConepkaTenbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TMOCTPOEHUS
MaTeMaTUYECKUX MOJICNIEN peaIbHBIX CHUTYallMi, HaXOXJACHUS HAWIYYIIEro pPEelICHUs
B TPUKIAIHBIX, B TOM YKCJIE€ COIMAIbHO-DKOHOMUYECKHX, 3aJlayaXx. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOIO aHajin3a CIOCOOCTBYET pPa3BUTUIO aOCTPAKTHOIO,
(bopManbHO-JIOTUYECKOTO W KPEAaTUBHOIO MBINUICHUS, (OPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTeMaTUKM B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaronuecs: y3HAIOT O BBIJIAIOLIUXCS pPe3yJIbTaTax, MOJIYYECHHBIX B XOAEC Pa3BUTHS
MaTeMaTUKHU KaK HAyKH, U UX aBTOpax.

ConepxarenpbHO-MeToANYECKasT JHHUSA «MHOXEcCTBa M JIOTMKa» B OCHOBHOM
MOCBSIIIIEHA 3JIEMEHTAaM TEOPUU MHOXKECTB. TeopeTUKO-MHOXKECTBEHHBIE MPE/ICTABICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMaTUKd U MpejaraloT Haubolee
YHUBEPCAIBHBINA S3bIK, OOBETUHSIONINIA BCE Pa3eiibl MATEMATHKUA U €€ TPUIIOKECHHH,
OHM CBSI3BIBAIOT pa3Hble MaTeMaTHYECKHUE AUCHUIUIMHBI B eauHoe ueinoe. lloatomy
BaXKHO JIaTh BO3MOXHOCTh 00YYaIoeMycCsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIHN S3bIK
COBPEMEHHOW MaTEMATUKHU U UCIIOIb30BaTh €0 JJIsl BRIPAXKEHUSI CBOMX MbICIIEH.

B yue6HOM Kypce «Anrebpa U Havajga MaTEeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)XK€ OCHOBBI MaTEMAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOPhIE MPU3BAHbI CPOPMUPOBATH
HABBIKM IIOCTPOCHHSI MOJIEIIEN pPEAJbHBIX CUTyallli, HCCIEIOBAHUA ITUX MOJEIIEH
C TOMONIBIO ammapaTa ajreOpbl M MaTeMaTHYeCKOTO aHallu3a W HMHTEPIpeTaIuu
MOJIYYEHHBIX pE3yJAbTaToB. TakuWe 3alaHusi BIUIETEHbl B KaXIbld W3 pPa3/eiioB
MpPOTpamMMBbl, TOCKOJBKY BECh MaTepHall y4eOHOTO Kypca HIMPOKO HCIOIb3YETCS
JUISl pelleHus] MPUKIAIHbIX 3a1ad. [Ipu pelieHun peaibHBIX MPAKTUYECKUX 3aaad
oOydJarorniecs: pa3BUBAIOT HAOIOAATENILHOCTh, YMEHUE HAXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIB30BaTh AaHAJIOTHIO, 0000IaTh W  KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX 33]1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUsI BCEX TeM Y4eOHOro Kypca «Anrebpa U Hauyana
MaTeMaTUYECKOT0 aHAIU3a».

OO0111ee yncIo YacoB, peKOMEHIOBAaHHBIX JIJIs1 U3yUeHHUs yueOHOro Kypca «Anredpa
¥ Hayajla MaTeMaTH4eCcKoro ananam3a», — 170 gacos: B 10 kmacce — 68 gacos (2 gaca
B Hezento), B 11 knacce —102 vaca (3 yaca B HeAeIMIO).
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COILEPKAHUE OBYUYEHMUA

10 KJIACC
Yucsa u BbIYHCIEHUS

Pammonanpapie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JApOOH, TMPOICHTHI,
OCCKOHEUHBIE TepUoAUYECKe ApoOu. AprudmeTnyeckue omneparuu ¢ palioHaJIbHBIMU
YHUCIIaMH, TPeo0pa30BaHMsl YMCIOBBIX BhIpakeHUH. IIpumenenue npo0ell u IpoLUEeHTOB
JUISL PELICHUS TTPUKJIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U pealbHOM KU3HU.

JlelicTBuTENbHBIE  YuCla.  PanuoOHalbHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue omepanud ¢ JeHCTBUTEIBHBIMH  yuciaaMu. [IpuGmauxeHHbIe
BBIUKCJICHUS, IPABUJIA OKPYTJICHUS, TPUKUJIKA U OLICHKA PE3yJIbTAaTa BEIYMCICHUM.

Crenenp ¢ uensiM nokaszatenem. CtanaapTHas (opma 3anucu AEHCTBUTEIBLHOTO
yucna. Hcnonb3oBanue mnoaxonasmieil (GopMbl 3amucHU  IEUCTBUTEIBHBIX YHUCET
JUIS1 pELICHUS TIPAKTUUECKUX 3aJ1a4 U MPEJICTaBICHUS JAHHBIX.

ApudmeTnueckuil KOpeHb HaTypaJlbHOU cTeneHu. [{elicTBus ¢ apupMeTHIeCKuMHU
KOPHSIMH HaTypaJlbHOW CTEIICHH.

CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHTE€HC YKMCIIOBOTO apTyYMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa 1 TOXI€CTBEHHBIE MPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAYKCHUM. OcHoOBHbIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue menbix u IpoOHO-palMOHATIBHBIX YPABHEHH U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHoOMeTpUUECKNX YpaBHEHUM.

[IprmeHeHne ypaBHEHUN U HEPABEHCTB K PELIEHUIO MATEMaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMYHBIX 00JACTEN HAYKU U pPEeabHOM KU3HU.

DOyHKUMH U rpaduku

OyHkIusa, cnocoos! 3ananus ¢yHknuu. ['paduk dyaknun. Bzaumuo obpatHbie
GyHKIMH.

OOnactp ompeneneHuss U MHOXECTBO 3HadeHud ¢(ynkuuu. Hymun Qynkuuu.
[TpomexxyTkH 3HAKOTIOCTOSIHCTBA. UeTHBIE U HeYETHBIC (DYHKITUH.

Crenennast GyHKUMS C HAaTypaJbHBIM M I€JbIM  Moka3areneM. Ee cBoiicTBa
u rpaduk. CBolicTBa U rpaduK KOPHS N-OM CTEIIECHHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUYECKUX (PyHKIINH
YHCIIOBOTO apTyMEHTA.

Ha4yana MmaTeMaTH4eCKOro aHaJIM3a
ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUsl MOCIENOBATEILHOCTEH. MOHOTOHHEBIE
MIOCJIEOBATEIILHOCTH.
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Apudmernueckass W TeOMETpUYECKas Mporpeccuu. beckoHedHo yObIBaromias
reomerpudeckas mporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccuu. @opMyia CIOKHBIX MPOIEHTOB. VICIoMbp30BaHNEe MPOTPECCHH JIJIST PEIICHUS
pealIbHBIX 33]1a4 MPUKJIAJTHOTO XapaKTepa.

MHoxecTBa U JIOTHKA
MHoO»XkecTBO, oOIepaly HaJa MHOXKecTBaMH. Jluarpammbl  Jilniepa—BeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO —ammapara i ONKHCAaHUS PEeajbHbIX
MPOIIECCOB U ABJICHUHN, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYeOHBIX MIPEAMETOB.
Omnpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIIACC

Yuciia v BbIYUCICHUSA
HarypanbHble u nenblie uncia. [Ipu3zHaku 1€ TMMOCTH HETBIX YHCEL.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudm uucna. /lecaTuuHbie U HATYpaJIbHbBIC JIOTAPUDMBI.

YpaBHeHMs M HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

[IpeoOpa3oBaHure  BBIpAXKEHHWH, COAEpKAIIMX CTENEHH C  PALMOHAIbHBIM
ITOKA3aTENEM.

[IprMepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

[Toka3aTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JTMHEWHBIX ypaBHEHUU. PellleHWe NpUKIAIHBIX 337a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIpruMmenenue ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX
3a/1a4 ¥ 3374 U3 pa3InuHbIX 00J1acTel HAYKU U peaIbHON KU3HU.

DOYyHKUMHU U TPAPUKH

Oyukuusa. Ilepuonnueckue ¢QyHkumu. [IpoMekyTkM MOHOTOHHOCTU (DYHKIIUH.
Makcumymbl 1 MUHUMYMbI PyHKIIMU. Hanbospiee 1 HauMeHblliee 3HauyeHue (QyHKIUH
Ha IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TPAPUKH.

IlokazaTenbHass u jorapupmuyeckas (QyHKIUH, HX CBOMCTBA U TpaUKu.

Hcnonb3oBanue rpadukoB PyHKIIHIA AJIs1 peICHUS] YPABHEHHUM U IMHEHHBIX CUCTEM.

Ucnonp3oBanne  rpadukoB  (QYHKOWN 178 WCCIACAOBAHHS  MPOIECCOB
U 3aBUCHMOCTEH, KOTOpBIE€ BO3HMKAIOT MPU PEIIEHUH 33aJad U3 APYrHUX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayajia MmaTeMaTH4eCKOIro aHAIU3a
HenpepeiBable (yHKUIHMU. MeToJ HWHTEpBAIOB AJis pPEIIECHUS HEPaBEHCTB.
[IpousBoanas pyHkuuu. I'eomeTpuueckuii 1 GU3MUECKUIl CMBICT TPOU3BOIHOM.
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[IpousBoaubie 3nmeMeHTapHbIX QyHKIMA. DOopMysIbl HAXOXKIEHHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIIHI.

[IpumeHeHre MPOU3BOAHOM K HCCIAENOBAaHUIO (YHKIUMHA HAa MOHOTOHHOCTb
1 9KcTpeMyMbl. HaxoxaeHre HanOobIlero ¥ HAUMEHBILEro 3Ha4eHUs (PyHKIH Ha OTpE3Ke.

[IpuMeHeHre MPON3BOIHOM I HAX0XKICHHSI HAMTYUIIEr0 PEIICHHS B IPUKJIIATHBIX
3aj1a4ax, JIs ONpeeIeHHs] CKOPOCTHU IpoLEecca, 3alaHHOr0 (GOPMyYIION MM rpapUKOM.

[lepBoobOpasnas. Tabnuiia mepBooOpa3HBIX.

WuTerpan, ero reoMmeTpuyeckuil 1 GpuU3n4ecKkuil cmpica. BeruncineHne uHTerpaia
o ¢hopmyne Herorona—JleliGuura.

IHPEAMETHBIE PE3YJIbTATBI

K xoniry oOyuenus B 10 kiacce o0y4aroniuiicss MOJIy4YHUT CICTYIONINE MPEIMETHBIC
PE3YJIbTaThI:

Ymnciia 1 BLIYUCIEHUS:

OTIEpUPOBATH MOHATHUSAMHU: PALIMOHAIILHOE U JIEHCTBUTEIHLHOE YHUCIIO, OOBIKHOBEHHAS
U JeCsITU4HAs 1po0b, TPOILICHTHI;

BBINIOJIHATh apU(PMETUUYECKHUE OMEpallid C PAlMOHATBHBIMU U JEHCTBUTEIBLHBIMU
YUCJIaAMU;

BBITIOJIHATH NPUOIMKEHHBIE BEIUUCIICHUS, UCIIOJIB3YS IIPaBUiia OKPYTIICHHUS, 1eTIaTh
MPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCIICHUN;

OTepUpOBaTh MOHSATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3alUCy  JEUCTBUTENBHOTO YHCIA, KOPEHb HATypaJIbHOW CTENEHHW, HCIO0JIb30BaTh
MOAXO/ISIIYI0 (hOPMY 3aITUCH IEHCTBUTEIBHBIX YUCE JIJISl PEIICHHS TPAKTUYECKUX 3a1a4
Y MIPEJCTABIICHUS TaHHBIX;

ONEpPUPOBATh MOHATUAMHU: CHUHYC, KOCMHYC W TAHI€HC IPOU3BOJBHOrO YIJIa,
MCIIOJIb30BaTh 3alliCh IMPOU3BOJIBHOTO YIJIa 4Yepe3 OoOpaTHbIe TPUTOHOMETPUUECKUE

GbyHKIUY.

YpaBHeHMs 1 HEPABEHCTBA:

ONEPUPOBATh IOHATHUAMH: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, ILEJOE,
palMOHANbHOE, HPPaALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
YPAaBHEHUE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH U penaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBIMOJHATh MPEOOpa3oBaHMs LENbIX, pPAlMOHAIBHBIX U  HpPpalMOHAIbHBIX
BBIPQKEHUNW M pPEIIaTh OCHOBHBIE THIIBI LEJBIX, PALUMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPaBHEHMS W HEPABEHCTBA Ul PEIICHUS MAaTEMaTHUYECKUX 3a1ad
Y 33J1a4 U3 pa3jIuvHbIX 001acTel HAyKH U pealbHOU KU3HH;

MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS,
YpPaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 3aJayd, HCCIENOBATH IOCTPOCHHBIE MOJEIIH
C MCTIOIb30BAHHUEM arlapara aiareopsl.
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DOyHKUMU U TPaPUKH:

ONEepUPOBATH MOHATUSAMH: (YHKLIHUSA, CHOCOOBI 3amaHus (QYHKLIUH, OO0JIACTb
OIIpeJIeJICHUs] U MHOXECTBO 3HAUeHUH (yHKIMHU, TpaduK QYHKIMH, B3aUMHO OOpaTHBIE
bynxumy;

OTIEpUPOBATH TMOHSATHUSAMHU: YETHOCTh U HEUETHOCTb (YHKIMH, HYIH (YHKIHUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh rpaduKu (PYHKIIUH JI pelIeHUs] YpaBHEHU;

CTPOUTh M YWUTaTh TpadUKH JWHEHHOW QYHKIMM, KBaJAPATUUYHON (YHKIUH,
CTETICHHOM (PYHKIIMH C IEJIBIM TTOKa3aTeleM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU PEIIeHUH 3a7ad U3 APYTux Y4eOHBIX MPEIMETOB U PEabHOM KU3HU, BBIPAXKATb
dbopMyiaMu 3aBHCUMOCTH MEXKIy BETUIMHAMHU.

Hauana MaTeMaTH4eCKOI0 aHAIN3A:

OTIePHPOBATH MMOHATHSIMU: TIOCIICIOBATEIIEHOCTD, apru(METHICCKAs ¥ TEOMETPUICCKasT
IIPOrPECCUU;

OTepUPOBAThH MOHIATUAMU: OECKOHEYHO YOBIBAIOIIAsl TEOMETPUYECKAs IPOTPECCHs,
cymMMa OE€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOrPECCUu;

3a/1aBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA MOCJEIOBATEIIbHOCTEM W MPOTPECCHM JUIsl  pEIICHHUS
peaNIbHBIX 33]a4 MPUKJIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH MOHATHUSIMU: MHOMXKECTBO, OIEPAllMU HAJl MHOKECTBAMMU;
VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar Ui ONKWCAHUS PEaIbHBIX
IIPOIIECCOB U SBJICHUH, TP PEIICHHUH 3a]1a4 U3 JIPYTUX YIeOHBIX IPEAMETOB;
ONEPUPOBATH MOHSATUSIMHU: OTNIPEICIICHUE, TEOPEMA, CIEACTBUE, I0KA3aTEIBCTBO.

K koHity 00yuenus B 11 kiacce oOy4aroniuiicss Hogy4uT CleAyIOLIMe IPEeIMETHbBIE
PE3yJIbTaThI:

Yucya u BbIYHCIEHUS

OIIEpUPOBATH MOHITHUIMHU: HATYPAIbHOE, LIEJI0€ YKCII0, UCIOJIb30BaATh MPU3HAKU
JETMMOCTH LEBIX YUCEII, PA3JIOAKEHUE YUCIIA HA TPOCTHIE MHOYKUTENH JJI PEIICHUS 33/1a4;

OTNIEPUPOBATH MOHATUEM: CTEIEHD C PAIMOHAIBHBIM MTOKA3aTEeIIEM;

OTepUpOBaTh TOHATUSAMU: JiorapudM YKCIA, ACCITUYHBIE U HATypaJibHbIC
JorapuQMmBbl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU AJsi MpeoOpa3oBaHUsl BBIPAXKECHUI, ONEPUPOBATH
MOHATUAMU: II0Ka3aTEIbHOEC YpPaBHEHHE W HEPABEHCTBO, pELIaTb OCHOBHBIE THIIBI
II0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB;

BBITOJIHATH IPEOOPA30BaHMsI BBIPAKEHUH, COAEPKAIINX JIOrapu(Mbl, ONIEPUPOBAThH
MNOHSTUSMHU: JIOTAPU(PMUUECKOE YpaBHEHHE U HEPaBEHCTBO, pEIllaTh OCHOBHBIE THIIbI
Jorapu(MHUUECKUX YpaBHEHHUI U HEPABEHCTB;
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HAXOJUTh PEUICHUS TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHUSIMHU: CHCTEMA JIMHEUMHBIX YPAaBHEHHWW W €€ pElIEHHuE,
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUW JIJISl PEUICHUS IPAKTUYECKHX 3a/1a4;

HaXOJWTh PEIICHHUS NPOCTEUIINX CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB;

MOJIENIUPOBAaTh pEaibHbIE CUTYallMH Ha S3bIKE alreOpbl, COCTABISITH BhIpAKEHMUS,
YpaBHEHHMSI, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 33Ja4H, UCCIEI0BATh OCTPOCHHbIE
MOJEJIN C UCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U TPpaPuKu:

OMepUpOBaTh MOHATUAMHU: MepuoanYecKast QYHKIHS, TPOMEKYTKHM MOHOTOHHOCTH
GyHKIMHM, TOYKH OJKCTpeMyMma (YHKIHMHM, HauOOJblIee W HaUMEHBIIEe 3HAUYCHUS
GyHKIMM Ha TIPOMEKYTKE, MCIOJIb30BaTh UX JJIA UCCIEAOBAHMS (PYHKIUH, 3aJaHHOU
rpadukoM;

ONepUpoBaTh  MOHATUSIMH: TpadUKH  TOKa3aTeJbHOW, JIorapupMuuecKoit
U TPUTOHOMETPUYECKUX (PYHKIUH, H300pakaTh HUX HA KOOPJIMHATHON IUIOCKOCTH
Y WCIIOJIB30BaTh ISl PELICHUS] YPAaBHEHU U HEPABEHCTB;

U300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTH TpaduKu JMHEWHBIX YypaBHEHHM
Y WCIIOJIB30BaTh UX JJIS PELICHHS CUCTEMBI TMHENHBIX YPABHEHUM;

MCTONB30BaTh rpaduku (YHKIUN IS UCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH
U3 IPYTUX YYEOHBIX JUCHUILIIHH.

Hayana MaTeMaTH4eCKOro aHAJIHM3A:

ONepupoBaTh MOHATUSIMH: HENpephiBHAS (QYHKUHUSA, NPOU3BOAHAS (DYHKIIUH,
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3MYECKHI CMBICI MPOU3BOJHOM [JISl PEIICHHS
3a1ad4;

HaXOAWThb TPOU3BOJHBIE JIIEMEHTAPHBIX (DPYHKUMHA, BBIYMCIATH IPOU3BOJHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKIIUH;

MCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HCCIEAOBaHUS (PYHKIUMU HAa MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHATH PE3YJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO Ipa(uKOB;

UCIIOIB30BaTh  IMPOU3BOJHYIO  JUIA  HAXOXKACHMS  HAWIIY4IlIEro  PpELICHUs
B [IPUKJIAJHBIX, B TOM YUCJIE COLNAIBHO-3KOHOMHUYECKUX, 3a/1a4ax;

OTIEepUPOBATh MOHATUSAMU: IEPBOOOPA3HAs U MHTETPaJl, IOHUMATh T€OMETPUUECKHI
U GU3NYECKUN CMBICT UHTETpaa;

HAaXOJUTh MEPBOOOpa3Hble JJIEMEHTApHbIX (YHKIUH, BBIYUCIATH HHTErpal
o ¢popmyne Hotorona—JleliOnuna;

pemars NOPUKIAJHBIE 3aJa4yd, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO
U GU3NYECKOTO XapaKTepa, CPeACTBAMU MAaTEMaTHYECKOTO aHaIN3a.

19



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHOBHOE coziep>KaHue OcHOBHBIE BU/IBI ICSITEIBHOCTH
(TemnI) Kypca 4JacoB 0o0ydJaronmxcs
MHOkeCTBa pallMOHATBHBIX 14 MHO0XECTBO, OTIepaIiu Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonanbHbIe ypaBHEHHS U
HEPABCHCTBA

HaJl MHOKECTBaMHU. JluarpaMmsl
Ditnepa—BenHa.

Parnnonanpabie uncina. OOBIKHOBEHHBIE
U JIECATUYHbBIC IPOOU, TPOIIECHTHI,
OCCKOHEUHBIC TTEPUOIUICCKHIE IPOOH.
Apudmernueckue onepanuu

C palMoHaIbHBIMU YUCJIAMU,
npeoOpa3oBaHUs YUCIIOBBIX
BbIpakeHuid. [Ipumenenue apodeit u
MPOIICHTOB JIJIsl PEIICHUS MPUKIaTHBIX
3a7a4 U3 pa3JIMYHbIX OTPACIICH 3HAHUHI
Y pEaJIbHOW JKU3HM.

JlecTBUTENBHBIC YHCIIA.
PanronanbHbIe U HppallMOHATILHBIC
yucia. Apudmernyeckue onepanuu

C IEeUCTBUTEIHHBIMU YHCIIAMHU.
[TpuGanKeHHbIE BRIYMCICHHUS, TIpaBUjia
OKpYTJICHUS], MPUKUJIKA U OLICHKA
pe3yJiibTaTa BRIYUCICHUI.

MHO>KECTBEHHBIN anmapar

JUISl OIIMCAHMS X0/1a PELICHUS
MaTEeMaTUYECKHX 3a/]1a4, a TAKXKE
pEaNbHBIX ITPOLIECCOB U SIBJICHUH,

IIPU pELIEHUU 3a]a4 U3 APYTHUX
y4€OHBIX MPEIMETOB.

OnepupoBaThb NOHATHAMMU:
pPalMOHAIIBHOE YU CJIIO0, IEHCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs IPOOb,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoimosHaTh aprpmeTnyeckue
Olepalyy ¢ PalMOHAIILHBIMU U
JEUCTBUTEIbHBIMU YHCIIAMU;
NPUOJIMKEHHBIE BBIYUCICHUS,
UCIIOJIb3YsI TpaBUiIa OKPYTJICHHUS.
Jlej1aTh NPUKHUIKY M OLIEHKY
pe3ynbTara BbIYMCICHUM.
OnepupoBaTh NOHATHAMM:
TO/IECTBO, YpaBHEHUE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus1. HepaBeHcTBO, perieHne
HepaBeHCTBa. MeTo1 HHTEpPBaJOB.
Pemienue nensix u 1poOHO-
paIoHaIbHBIX YpPaBHEHUN U
HEPaBEHCTB

11€JI0€ ¥ pallHOHAIbHOE YPAaBHEHHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIbIX
Y PAllMOHAJIBbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE THIIBI LIETBIX
VPPALMOHAIBHBIX YPAaBHEHUM U
HEPABCHCTB.

IIpuMeHATH pallMOHAJIBHBIE
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUSI MATEMATUYECKUX 337134
¥ 3a/1a4 U3 PA3IMYHBIX 00J1aCTEW HAYKH
U peajbHOMN KU3HU

®yukiuu u rpapuku. CTeneHb
C LEJIBIM ITOKa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUU.
B3aumHo oOpatHbie pynkuuu. ['paduk
(yHKIIH.

OO6nacTp onpeesieHus U MHOXECTBO
3HaueHui pyukiuu. Hynm ¢pyHkimu.
[IpomMexxyTKH 3HAKOITOCTOSIHCTBA.
UeTHble U HEYETHBIE (DYHKIIUH.
CreneHb ¢ LEIbIM IOKA3aTEIIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnons3zoBanue noaxosuieit Gopmbl
3aUCH IEUCTBUTENIBHBIX YHCET

JUTSI PELLIEHUS] TPAKTUYECKUX 3a/1a4

Y IIPE/ICTABIICHUS TaHHBIX.

OnepupoBarh NOHATUSIMU:
GbyHKUHS, cr1ocoObI 3aJaHus
(GyHKUIMH, B3aUMHO OOpaTHbIE
dbyHKIUU, 00J1aCTh ONIpeeIeHUs
Y MHOXECTBO 3HAUYEHUH (PYHKITUH,
rpaduk QyHKIIMH; YeTHOCTh

Y HEYETHOCTh (DYHKIIMH, HYJTU
(GYHKITUU, TPOMEXKYTKHU
3HAKOIIOCTOSIHCTBA.

BeinosHsTh Ipeodpa3oBaHus
CTENEHEH C LIEJIBIM [T0KA3aTEIEM.
Hcnonp30BaTh CTaHIAPTHYIO
dbopmy 3anucu JeHCTBUTEIHLHOTO
qHCIIa.
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CrenenHast GyHKIUS C HATYPaTbHBIM
U 11eJIbIM NoKa3aTeneM. Ee cBoiicTBa u

rpaduk

DopMyJIHPOBATH

U WJLJIIOCTPUPOBATH I'paduuecku
CBOMCTBA CTENEHHON (DYHKITHH.
BripaxaTs (popMyJIaMH 3aBUCHMOCTH
MEXK1Yy BEJTUYNHAMMU.

HUcnoab3oBaTh HU(ppPOBLIE

pecypchl I [IOCTPOECHUS

rpa@uKoB PYHKIIUU U U3YICHUS

MX CBOMCTB

ApudmeTnuecKuii KOpeHb
N—OM CTEIICHU.
HNppanroHanbHble ypaBHCHUSA
Y HEPABEHCTBA

18

ApudpmeTnueckuii KOpeHb
HaTypaJlbHOU cTeneHu. JlencTBust

C apu(PMETHUECKUMHU KOPHAMHU N—O
CTCIICHHU.

Pemienne nppaimoHanbHbIX YPaBHEHUN
Y HEPABEHCTB.

CoiicTBa u rpaduk KOpHs N-0if
CTENIEHU

D®opMyIHPOBATH, 3AIIUCHIBATH

B CMMBOJINYeCKO# (popMme

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOWCTBA KOPHS N-O CTEIIEHMU.
BoinmosHaTh npeoOpazoBaHus
UppaIMoOHaIbHbBIX BEIPOXKEHUH.
PemaTtsb OCHOBHBIC THIIBI
UppalMOHAIbHBIX YPaBHEHUI

Y HEPABEHCTB.

IIpuMeHATH 1J191 peleHust
Pa3JIMYHbIX 32/1a4 UPPALMOHATbHBIC
YpaBHEHUS U HEPABEHCTBA.
CtponTh, YUTATH TpaduK KOPHS N-0i
CTEINEHHU.

Hcnoab3oBath nugpoBbie pecypebl
JUJIS1 TTIOCTPOCHUS TpapuKOB QyHKIMI
Y U3Y4YEHHS UX CBOMCTB
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@opMyJIIbl TPUTOHOMETPHH.

22

CuHyC, KOCUHYC Y TAHT€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSAMM: CUHYC,

TpuroHomerpudeckue aprymeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO

YpaBHEHUS Y apKTaHT€HC YMCIOBOTO apTyMEHTA. yIJIa.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOU3BOJIBHOIO yTJja yepe3 00paTHbIE
(GYHKIIAN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUECKHUE (QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BoinosHATH Npeodpa3oBaHus
dopmyinsl. [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUM. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUH
YPaBHECHUI

[TocnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBatb NOHATHAMU:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yOpiBaromast
r€OMETPUYECKasl POTPECCUSL.
CymMa OeckoHEeUHO yObIBaIOIIEH
F€OMETPUUECKOU ITPOrPECCUM.
dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUS] PeaIbHbIX 3374
IPUKJIAJHOTO XapaKTepa

MOCJIEI0BATEIbHOCTD,
apu(pMeTHIecKas u reoMeTpuiecKas
Mporpeccuu; 0ECKOHEYHO yObIBarouas
reoOMETPUYECKas MPOrpPeCcCusi, CyMMa
OeckoHEeUHO yObIBarolen
r€OMETPUUECKOU MPOrPECCHH.
3agaBaTh I10CJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHaTs popMyJ1y CIT0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

Y3 peaJbHOU MPAKTUKH

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh cBOMCTBA
IIOCJIEA0BATEIBLHOCTEN U IPOTPECCUN
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JJI1 pCHICHUA pCaJIbHBIX 3a/1a4
IMPUKIIaATHOI'O XapaKTCcpa

[ToBTOpEeHue, 06001IEeHNE, 3 OcHOBHBIE MOHSTHS Kypca aareopbl IIpyMeHsATH OCHOBHBIE MTOHATHUSI Kypca
cucTeMaTu3alus 3HaHUu! Y HavaJl MaTEMaTUYECKOTO aHalln3a anreOphl M Ha9aJl MATEMATHIECKOTO
10 kiacca, 0060061IeHNE aHanu3a JJid perieHus 3aaaq
Y CUCTEMATHU3alNsl 3HAHU U3 pEAIbHOM JKU3HU U APYTUX
IITKOJTHHBIX TUCIIMTUIAH
OBLIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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11 KJIACC

HanmenoBanue pasnena  |[KonuuaecTso OcHOBHOE coJiepkaHue OCHOBHBIE BU/IBI IESITEIIBHOCTH
(Temel) Kypca 4acoB oOyyJaronmxcs
CreneHb ¢ pallMOHAJIbHBIM 12 CremneHb ¢ palioHaIbHBIM DopMyJTHPOBAThH, 3AIIMCHIBATH

OKa3aTeJIeM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIEC YPaBHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOICTBa CTENIECHHU.
[TpeoOpa3oBanue BbIpaX)eHUH,

COJIep KaIlUX PAalUOHAJIBHBIE CTEIICHU.
[loka3arenbHbIE ypaBHEHUS

Y HEPABEHCTBA.

[TokazarenbHas pyHKIIUSI, €€ CBOMCTBA
U rpaduk

B CUMBOJINYeCKOil popme

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOKCTBA CTEIICHH.

IIpuMeHsTH CBOMCTBA CTEIICHU

JU1s1 Ipe0Opa30BaHUsI BBIPAKEHUH.
DopMyIHPOBATH

U WIKIOCTPHPOBATH rpapuuecKu
CBOMCTBA MOKa3aTeIbHON (QYHKITUH.
Pematb OCHOBHBIE THUIIbI
MOKa3aTEJIbHbIX YPABHEHUM

Y HEPABEHCTB.

HUcnoab3oBath uu(ppoBbIE pecypChl
JUTSl TOCTPOEHUSI TpauKOB (PYHKIMI
Y U3YUYEHHUSI UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudm yucana.
JlecsaTuaHBIC ¥ HATYPATbHBIC
sorapudmel.

[IpeobpazoBaHue BEIpaKEHUH,
coJiep KaIuX JOTapu(MBbI.
JlorapudmMuueckne ypaBHCHHUS
Y HEPABEHCTBA.

DopMyJTHPOBAThH, 3aIIMCHIBATH
B CUMBOJINYeCKOil popme

U WTKIOCTPUPOBATH IPUMeEPAMM
CBOICTBa JIorapudmMa.
BbInoHATH TpeoOpa3oBaHus
BBIPKEHUH, COJIEpKAIAX
J0rapupMbl.
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Jlorapupmuueckas GpyHKUUS, €€
CBOICTBa U TpaduK

Dopmy.IMpPOBaTH

U WUJIIOCTPUPOBATH rpaduuecku
CBOICTBa JIorapu(pMUUIECKON PyHKIINN.
PemiaTb OCHOBHBIE TUIIBI
norapuMUUECKUX YpaBHEHHI

Y HEPABEHCTB.

HUcnoab3oBath HM(ppoBbIE pecypChl
JUTSl IOCTPOEHHUSI TpapuKOB (PYHKIUI
Y U3YYECHUS UX CBOMCTB.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS
MaTeMaTUKU

Tpuronomerpuueckue
GYHKIIUU ¥ UX TPAPUKH.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuyeckue QyHKIUHU, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

OmnepupoBarh

NMOHSAITUEM MepuouyecKast PyHKIUs.
CtpouThb, aHAJIU3UPOBATD,
CPaBHMBATB IpaQuKu
TPUTOHOMETPUUECKUX (DYHKITUH.
DopMyIHPOBATH

U WJJIIOCTPUPOBATH rpauyuecKkun
CBOMCTBA TPUTOHOMETPUUYECKUX
(byHKITHA.

Pemates npocrenme
TPUTOHOMETPUUECKUE

HEPaBEHCTBA.

Hcnoab3oBath rpadpuxku

JUISL PEIICHUS] TPUTOHOMETPUYECKHUX
HEPaBEHCTB.
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Hcnoan3oBath n(ppoBbIe pecypcbl
JUISL TIOCTPOCHHMS TpauKOB PyHKIIHIMA
Y U3y4YeHUS UX CBOICTB

[IponsBogHnas. [IpumeHnenue
MTPOU3BOIHOM

24

Henpepoiabie pyHkimu. Meroa

HHTCPBAJIOB IJI1 PCIICHHA HCPABCHCTB.

[IpousBoaHas GyHKIIHUU.
['eomerpuyeckuii u GpU3NUECKUI
CMBICJI IPOU3BOJHOIA.

[Ipon3BoAHBIE PTIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CyMMBl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHA.
[IprMeHeHne MPON3BOAHON

K MCCJICIOBAaHUIO (PYyHKIIHIA

Ha MOHOTOHHOCTh M DKCTPEMYMBI.
Haxosxnenune HanOOoJIbIIIETO

Y HAMMEHBIIIETO 3HaUYCHUS (QYHKINH
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUISL HAX 0K JICHUST HAMUTYYIIIETO
pelIeHrs B IPUKIIAIHBIX 3aa4ax,
JUTs OIpENICTICHUS] CKOPOCTH MPOIECCa,
3a1aHHOTO (hopMyIIoi uiu rpadhuKkom

OnepupoBatb NOHATUSAMM:
HeTnpepbIBHAS QYHKIINS, IPOU3BOTHAS
(yHKIMH.

Hcnoab30BaTh reOMETPUIECKUAN

U (pU3UYECKUN CMBICI TPOU3BOTHOM
JUISL pELLICHUs 3aa4.

Haxoauth mnpou3BOJIHBIC
AJIEMEHTapHbIX (PYHKIIHH,
BBIYUCJIATH TPOU3BO/IHBIC

CYMMBI, IPOU3BEJCHUS, YACTHOTO
(GyHKIMIA.

Hcnoab30BaTh NPOU3BOIHYIO

IUTSl KicclieIOBaHUs (DyHKIIMU

Ha MOHOTOHHOCTb U DKCTPEMYMBHI,
NPUMEHATH Pe3yJIbTaThl
HCCJIEIOBAHMS K TIOCTPOCHUIO
rpaduxos.

IIpumeHsITh NPOU3BOIHYIO

JJ1s1 HAXOXKI€HUS HAWTY4YIIEro
pelLICHUs] B IPUKIAJAHBIX, B TOM YHUCIIE
COLHAIBHO-D)KOHOMUYECKUX, 3aJ1a4ax.
3HAKOMHMTBHCH ¢ UCTOPHEH PA3BUTUS
MaTeMaTH4YECKOr0 aHAJIN3a
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WHTerpan u ero npruMeHEeHUs

[TepBooOpaznas. Tabnuma
MepBOOOPa3HBIX.

WHTerpan, reoMeTpuyYECKUii

Y (PU3UYECKHUI CMBICT HHTErpaJa.
Brraucnenne unaterpana mo gopmyre
Herorona—Jleitbnuna

OnepupoBatb NOHSATUAMM:
nepBooOpazHas, MHTErpal.

Haxoauts nepBooOpa3Hbie
AJIeMEHTAPHBIX (QYHKIHI; BIYUCIISITH
UHTETpal Mo opmy.ie
Hrrorona—Jleiioaua.

3HAKOMHTBHCS C UCTOPHEH Pa3BUTHUS
MaTeMaTUYECKOro aHAJIN3a

CucrteMbl ypaBHEHHUI

12

CucTeMbl IMHEWHBIX YPABHEHHI.
Pemenue nmpuknagsbIx 3aaa4

C MIOMOIIIBIO CUCTEMBI INHENHBIX
YpaBHECHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpapukoB GyHKIUN
JUISl PELICHUs] YPABHEHUN U CUCTEM.
IIprumeHeHune ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a71a4

U3 pa3MYHbIX 00JacTel HayKu

Y pEeaJbHOW KU3HU

OnepupoBaTh NOHATHAMU: CHCTEMA
JIMHEVHBIX YPaBHEHUN U €€ peLICHUE.
Hcnoab3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHUM ISl PEILICHUS
PaKTUYECKUX 3a]a4.

HaxoauTthb pemieHus MpoCcTeNnmx
CHUCTEM M COBOKYITHOCTEN
pPalMOHAIIBHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpaduku QyHKIui
IUISl PELLICHUS] YPAaBHEHUM.
MoaeaupoBaTh peaibHbIE CUTYAIUU
Ha SI3bIKE aNreOpbl, COCTABIATh
BBIPAKEHHSI, YDABHEHHSI, HEPABEHCTBA
Y CUCTEMBI 10 YCIIOBHIO 337a4H,
HCCJIEe0BATh NOCTPOCHHbIE

MO/ €JIM C UCIIOJIb30BAaHUEM alrapara
anreOpbl
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HarypanbsHbie u nenble yncna

HarypansHeie u niensie yncna
B 33/1a4aX U3 PEATbHOM )KU3HMU.
[Ipu3HaKyU 1EIMMOCTH LEBIX YUCET

OnepupoBaTb NOHATHAMM:
HATYpaJbHOE YMCIIO0, LEJI0€ YUCIIO.
Hcnonb3oBaTh Npr3HAKY AETUMOCTH
LEJIBIX YHCEJl, Pa3JIOKEHUE Yncia

Ha [IPOCTHIE MHOXKHUTEIH JIsl PEILICHUS
3aj1a4

[ToBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aIs 3HaHUH

18

OCHOBHBIE IMOHATHUS Kypca anreOphbl
M HadaJl MaTEMATUIECKOT0 aHAJIN3a,
0000IIIEHNE ¥ CUCTEMATU3AIAA 3HAHUI

Pemiath npuk/iIagHbie 3a1a4n

U3 pa3IM4HbIX o0NacTell HayKu

Y PEAIBHOM KU3HU C TOMOILBIO
OCHOBHBIX MOHATHH Kypca ajlreopbl
Y Ha4aJl MaTEMaTHYECKOI0 aHAIU3a.
Bbi0upaTh onTUManbHbIE CIIOCOObI
BBIYMCIICHUN.

Hcnonb3oBaTh A/ pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIUN

U TpamKoB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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denepanbhas padouas nmporpamma | Matemaruka. 10—11 kinaccel (0a30BbIN ypOBEHB)

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCTh yueOHOTO Kypca reOMETpUU Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus
OoOyCIIOBJIECHa NPAKTUYECKOM 3HAYMMOCTBIO  METAlPEJAMETHBIX M  IPEIMETHBIX
pe3yabTaToB  OOydeHHs] TEOMETPUH B  HANpPaBICHUM JIMYHOCTHOTO  Pa3BUTHUS
oOyuaromuxcsi, (opmupoBaHusi (YHKIMOHAIFHOW MAaTeMaTHYEeCKOH TI'pPaMOTHOCTH,

U3YYEHUS] JIPYTUX Y4YEOHBIX IUCHUIUIMH. Pa3BuTHe y 00y4arommxcs MNpaBUIbHBIX
NPEJICTaBJICHU O CYIIHOCTH U MPOUCXOXKICHUM TI'E€OMETPUYECKUX aOCTpaKIui,

COOTHOIIIEHHH PEabHOTO W HWJEaJIbHOI0, XapakTepe OTPAKEHHUS MaTeMaTH4ECKOU
HAyKOM  SBJIEHUM W  NPOLECCOB  PEAIBHOIO  MHpPAa, MECT€  TIE€OMETPHH
B CHCTEME HAayK M POJM MAaTEeMaTU4YeCKOr0 MOJECIMPOBAaHHS B HAyYHOM II03HAHHMU
U B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOI'O MUPOBO33pEHUS 00ydaroIuXcs,
a TaK)K€ KayeCTB MBIILJICHUS, HEOOXOAUMBIX Ui afalTalllid B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBIIA€TCS OAHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEHETO OOILETO
oOpa3oBaHMs, TaK Kak O0O0ECIeYMBAET BO3MOXXHOCTh HW3YYEHHUS KakK JUCUUIUIMH
€CTECTBEHHO-HAYyYHOW HAIIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllIUIEHUE, (QOPMUPYEMOE TpU U3YYEHHH OOy4YaroIUMUCS
MOHSATUMHBIX OCHOB T'€OMETPUU MU MOCTPOCHHM IIEMOYKH JIOTMYECKUX YTBEPKICHUN
B XOJI€ pEUICHUSI T€OMETPUUECKUX 3a/1ay, YMEHUE BBIIBUTAaTh U OMPOBEPraTh T'MIIOTE3bI
HEIMOCPEICTBEHHO HMCIOJIb3YIOTCS MPU PELIEHUU 33Ja4 €CTECTBEHHO-HAYYHOTO LHMKIIA,
B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH yenoBeka. OpueHTalMs 4eJI0BeKa BO BpEMEHH U MPOCTPAHCTBE
— HEOO0XOJUMOE YCIIOBHE €r0 COLMAJIBHOrO OBbITHS, (hopMa OTPaKEHUS OKPYKAIOIIETO
MUpa, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO TPeoOpa3oBaHus JEHCTBUTEILHOCTH.
OneprpoBaHHe TPOCTPAHCTBEHHBIMU OOpa3aMHM OOBEIWHSCT pa3HbIe BHJBI y4eOHOM
U TPYIOBOM JEATENBHOCTH, SIBISETCS OAHUM U3 MPO(ECCHOHAIBHO Ba)KHBIX KayecTB,
MO3TOMY aKTyajbHa 3aJada (OPMHUpPOBaHUSA Yy OOYy4YaIOUIMXCS MTPOCTPAHCTBEHHOTO
MBIIUICHUS KaK pa3HOBUAHOCTA OOPA3HOIO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTA
B [TOATOTOBKE K MPAKTHUUYECKOM IEATETbHOCTH 10 MHOTMM HANpPaBIICHUSIM.

[lenb ocBoeHMs mporpaMMbl yueOHOTo Kypca «['eomeTpusp» Ha 6a30BOM ypOBHE
oOy4eHus: — 00111e00pa3oBaTEIHbHOE M OOIIEKYIBTYPHOE PA3BUTHE 00YUAIONIUXCS Yepe3
o0OecrieyeHue BO3MOXKHOCTH TPUOOPETEHHs] M MCIOJb30BaHUSI CUCTEMATUUYECKUX
F€OMETPUYECKUX 3HAHUM M JEHUCTBUM, CHEUU(PUUHBIX TE€OMETPUHM, BO3MOKHOCTHU
YCHEIIHOTO TPOJOJDKEHUS 00pa3oBaHMsl IO CIEUUAIBHOCTSIM, HE CBS3aHHBIM
C IPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[IpuopuTeTHbIMU 3aJja4aMi OCBOEHHUs yueOHOTO Kypca «I'eoMeTpumn» Ha 6a30BOM
ypoBHe B 10—11 knaccax sBisitoTcst:

30



denepanbhas padouas nmporpamma | Matemaruka. 10—11 kinaccel (0a30BbIN ypOBEHB)

dbopMHpoBaHUE TPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOU KYJIbTYpPbI
1 OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUEe TMPEACTABICHUS O MHOIOTPAaHHUKAX W TeJaxX BpAICHUS Kak
0 BaKHEUIINX MAaTEMATHYECKUX MOJENAX, MO3BOJSIOIINX ONKCHIBATh U U3y4aTh Pa3HbIC
SIBJICHUSL OKPYXKAIOIIETr0 MUPA;

dbopMHpoBaHrE YMEHHUS pacliO3HaBaTh HA YEPTEKAX, MOJICIIAX U B PEaIbHOM MUpPE
MHOTOTPaHHUKH U TeJIa BpallleHUS;

OBJIAJICHHUE METOJaMM pEIICHUs 3a7ad Ha TOCTPOCHHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUAMHA
0 MHOTOTPaHHUKAX U TeJlaX BpPalleHUs U X OCHOBHBIMH CBOMCTBAMU;

OBJIAJICHUE AQJITOPUTMAMU pEIICHUST OCHOBHBIX THUIIOB 3ajad, (QopMUpOBaHHE
YMEHHUSI TMPOBOJUTH HECIOXHBIE JOKA3aTEIbHBIE PACCYKICHHUS B XOAE PELICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICP>KaHUEM;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CHOCOOHOCTEW O00yYaromuxcs,
[M03HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTH MBIILJICHHUS;

dbopmupoBaHue GyHKIIMOHATILHON I'PAaMOTHOCTH, PEJICBAHTHOM Fr€OMETPUU: YMEHHUE
pacro3HaBaTh MPOSIBJICHUSI TEOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CHUTyallMAX W NPU H3YYCHUU APYTUX Y4YEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEHW, (QOpMyIupoBaTh HMX Ha SI3bIKE
r€OMETPUU M CO3/1aBaTh TE€OMETPUYECKUE MOJEIH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKUM  ammapaT JJisl  PEIICHUs MPaKTUKO-OPUEHTUPOBAHHBIX  3ajiad,
HMHTEPIPETUPOBATH U OLICHUBATD MOJYUYCHHBIC PE3YyJIbTATHI.

OTauyuTensHONM 0COOCHHOCTHIO TPOTPAMMBbI TTO TE€OMETPHUU SIBJISIETCSI BKIIFOUEHUE B
KypC CTEPEOMETPUM B HAYAJIE €0 U3YUYEHHUS 33]]a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUS, W OMNpPEAeNEHHBIM O00pa3oM OpraHuW3OBaHHas paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYJIUPYET
MPOTEKAHUE HWHTYUTHUBHBIX MPOLECCOB, MOTHUBHUPYET K JaJbHEUILIEMY HW3YYEHUIO
npeaMeTa.

[IpeanouTenue oTaaeTCs HATJIAIHO-KOHCTPYKTUBHOMY METOYy OOy4YeHHUs], TO €CTh
TEOPETUYECKUE 3HAHUS HMEIT B CBOEM OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKOM  JEATENbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX  IPEACTABICHUMN
y O0Oyyaromuxcsi B Kypce CTEpPEOMETPUU TPOBOAMTCS 3a CUET peHIeHUs 3ajad
Ha CO3JaHWE TMPOCTPAHCTBEHHBIX OOpa3oB M  3aJad HAa  ONEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU ~ oOpazamu. Cosmanue o0Opa3a TPOBOAUTCS C  OMOPOM
Ha HArJISAHOCTh, a OTIEPUPOBAHUE 00PAa30M — B YCIIOBUSX OTBJICUCHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHUS €r0 UCXOAHOTO COACPKAHMUS.

OCHOBHBIMH  COJIEP)KATEeNbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 «xnaccax sBmstorcs: «MHororpaHHukn», «lIpsMble W TIJIOCKOCTH
B mIpocTpaHcTBe», «Tema BpameHus», «BekTopel M KOOpAMHATHI B MPOCTPAHCTBEY.
@opMHUpPOBaHUE JTOTUUECKUX YMEHUN pacHpeiessieTcsi He TOJIbKO IO COJIepKaTeIbHbIM
JUHUSM, HO | 10 TOJaM OOYYEHHS Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHusl.
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Copepxxanrie  00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yibTaTaM
OCBOCHHSI TPOTPAaMMBl TI0 TEOMETPHH, PACIPEACIICHHBIM TI0 ToJaM OOydYeHHs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI OBJIQJICHUE T'€OMETPHUUYECKUMHU TMOHSATUSIMHU
¥ HaBBIKAMHU OCYIIECTBIUIOCH MOCIEAOBATEIBHO M TOCTYMATEIbHO, C COONIOIEHUEM
MIPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBHIC 3HAHMS BKIIOYAJIUCh B OOIIYIO CHCTEMY
TE€OMETPHUSCKUX TPEJCTABICHUN OOYJaroIIMXCs, PACIIUPSS U YIIIyolsis ee, oopasys
MIPOYHBIC MHOKECTBCHHBIC CBSI3H.

OOmiee 4YHMCIO YAacOB, PEKOMEHJOBAaHHBIX JUIS H3ydyeHHUs Y4eOHOro Kypca
«I'eomerpusi» — 102 gaca: B 10 kmacce — 68 yacoB (2 uyaca B Hexemo), B 11 kimacce —
34 gaca (1 gac B HefeIIO).

COAEPXAHUE OBYYEHUA

10 KJIACC

IIpsiMble U VIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIEC TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[loHsiTHE 00 AKCMOMATUYECKOM IOCTPOEHUHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
Y CIIEJCTBHS U3 HUX.

B3anmHoe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
[apajulesIbHBbIE U CKpeLMBaroluecs npsamele. [lapamieabHOCTh NPAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: NapajUIeNIbHbIE IMPSMbIE B NPOCTPAHCTBE, MNAPALIETBHOCTHh TPEX
MIPSIMBIX, TAPAJUIENBHOCTD MPSMOU U INIOCKOCTH. Y TJIbI C COHAIIPABICHHBIMA CTOPOHAMM,
YIOJl MEXKy IPSAMBIMUA B IIPOCTPAHCTBE. IlapaninenbHOCTh MIIOCKOCTEN: MapaljieIbHbIE
IJIOCKOCTH, CBOMCTBA NapajUIeNIbHBIX IUIOCKOCTEW. lIpocTeilimme npocTpaHCTBEHHBIE
Gurypsl Ha IJIOCKOCTHU: TETPadAp, KyO, napasieienure, IOCTPOEHUE CEUEHU.

[leprieHAUKYIAPHOCT NOPSIMOM M IUIOCKOCTH: TEPIEHAUKYJISPHBIE TPSIMbIE
B MIPOCTPAHCTBE, MPSMbIE MTapaJUICIIbHbIE U MEPICHINKYJIAPHBIE K IUIOCKOCTH, MTPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOW NMEPIEHIUKYISIPHOU
IJIOCKOCTU. YTJbI B IMPOCTPAHCTBE: YTrOJ MEXIY NMPSAMOU M IJIOCKOCTBIO, JBYTPAHHBIN
YIOJl, JMHEHUHBIA yrojl ABYI'PAaHHOTO yria. [IeprneHauKkyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JO IJIOCKOCTH, PACCTOSTHME OT MPSAMOM A0 IJIOCKOCTH, MPOEKUUs (PUTypHI
Ha IJIOCKOCTh. [lepreHInKyIApHOCTD INIOCKOCTEN: MPU3HAK NEPIEHAUKYISPHOCTU ABYX
II0CKOCTEN. Teopema o TpexX NEPHEHIUKYIISpax.

MHOrorpaHHUKH

[IoHsiTHE MHOrOTPpAaHHWKA, OCHOBHBIE JJEMEHTHl MHOTOIPAHHHKA, BBIITYKJIbIC
Y HEBBINYKJIIBIE MHOTOTPAHHUKH, pa3BepTKa MHororpanHuka. I[Ipusma: n-yrosbHas
MpU3Ma, TPaHu U OCHOBAHUSI TIPU3MBI, IIPsIMasi U HaKJIOHHAs IPU3MbI, OOKOBas U MOJIHAs
MOBEPXHOCTh Npu3Mbl. [lapamienenunien, npsSMOYroJbHBIA Napajuieienunes] U €ro
cBoiicTBa. [lupamuna: n-yroapHas nupamMuaa, TpaHu U OCHOBAHWE TTUPAMUJIBI, OOKOBas
Y TIOJIHAS TIOBEPXHOCTh MUPAMUJIbI, MPABUIbHAS U YCEUCHHAs MUpaMua. DJIEMEHTbI
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npu3Mbl W nupamMuabsl. [IpaBuwibHbIE MHOTOTPAHHMKH: TIOHATHE IPABHIHLHOTO
MHOTOTpaHHUKA, TpaBWIbHAs TMpuU3Ma M MpaBUiIbHAsS MHUpaMHUJa, IpaBUIbHAS
TpEYyroJibHas MUpaMUJa ¥ MPABWIBHBIN TeTpadap, Kyo. [IpeacTaBieHune o mpaBMIIBHBIX
MHOTOTPaHHHMKAX: OKTA3Ip, A0JeKa’Ap U ukocarap. CedeHus: Npu3Mbl U MUPAMUJIBI.

CumMeTpus B TMPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEJIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B NUpaMuax, Napauielienuneaax, MpaBUIbHBIX
MHOTOI'paHHHUKAX.

Breruncnenne »1eMEHTOB MHOTOTPAHHHMKOB: pedpa, auaroHanu, yribl. [liomans
OOKOBOH IMOBEPXHOCTH U IMOJHOMN MOBEPXHOCTU MPSIMOM MPU3MBI, TIIOIIAh OCHOBAHHM,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSIMOU mpu3Mbl. [1no1ans O0KOBOI MOBEPXHOCTH U
MMOBEPXHOCTU MPABWIBHOW MUpaMUbl, TEOPEMA O IUIOMIAJAM YCEUCHHOM MNUpPaMUJIbI.
[Tonsarue 06 o6beme. OObEM TUPAMUJIBI, TTPU3MBL.

[TonoOnsie Tema B  mpocTpaHcTBE. COOTHOLIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TEl.

11 KJIACC

Tesa Bpalenus

Hunusapuyeckas MOBEPXHOCTh, 00pa3yrolue NUINHAPUIECKON OBEPXHOCTH, OCh
UUJIUHAPUYECKOM ToBepXHOCTH. LumuHap: ocHoBaHus W OOKOBask IOBEPXHOCTb,
oOpa3ymolas 1 ocb, IUIOLIalb OOKOBOM U MOJTHON MOBEPXHOCTH.

Konuueckass mNOBEpXHOCTh, OOpa3yloIlue KOHMYECKOH IOBEPXHOCTH, OCh
M BEpIIMHA KOHUYECKOW moBepxHOCTH. KOHycC: OCHOBaHHME W BepilMHa, 0Opasyrolias
M OCh, IUJIOINIAIb OOKOBOM M TOJIHOW MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 0Opasyrolue
Y BBICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AMaMeTp, MIIOMAas TOBEPXHOCTH cephl. B3anmuoe
pacnoiiokeHue cepbl U MI0CKOCTH, KacaTellbHas MII0CKOCTh K cepe, ruoniaab cepsl.

N306paxkeHne Ten BpallleHus Ha III0CKoCTH. Pa3BepTka LMIMHIpa U KOHYCA.

KoMmOuHanuy Ten BpallleHHs M MHOTOTPAaHHUKOB. MHOTIOTpaHHHMK, ONMUCAHHBIMI
okoJ10 cepsl, chepa, BIucaHHAS] B MHOTOTPAHHUK, UJIH TEJIO BPaIllCHHUS.

[Tousatue o6 ob6beme. OCHOBHBIE CBOWCTBA 00beMOB Tei. Teopema 00 oObeMe
NPSIMOYTOJIBHOTO Tapajuiesienunena u ciefcTBus u3 Hee. OObeM IHMIIMHApPA, KOHYCA.
O06beM mapa u iomaab cepsol.

[lonobubie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXIY  IUIOMIAIIMU
MOBEPXHOCTEH, 00 bEMaMU TTOTOOHBIX TEI.

Cedenusi nuinuHapa (MapaJuieIbHO U MEPHEHIUKYJISIPHO OCH), CEYEHHUsI KOHYycCa
(mapanyienbHOE OCHOBAHUIO U IIPOXOSIEe Yepe3 BEPILMHY ), CEUECHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocth W B npocTpaHcTBe. CI0KEHHE W BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PaznoxeHue BeKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemenue 3anad, CBS3aHHBIX C IPUMEHEHUEM
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IpaBuJ JEUCTBUN ¢ BeKTOpamu. IIpsMoyrosbHas cucremMa KOOpAWHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrenmme 3anaum B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMMU.
CkansipHOE TPOU3BENCHHE BEKTOPOB. DBpluncieHue yriioB Mexay IpsMbIMU
1 IIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PELIEHUH TEOMETPUYECKHUX 33,1a4.

IHPEJMETHBIE PE3YJIbTATDBI

K koniy o0yuenus B 10 ki1acce oOyqaromnuiics OMydUT CISAYIONMINE TIPEIMETHBIE
pe3yIbTATHI:

OTIEPUPOBATH MOHATHIMH: TOYKA, IPSIMasi, TUIOCKOCTH;

NPUMEHATh AaKCHOMBI CTEPEOMETPHUH W CIEACTBUS W3 HHUX TIPU PEUICHUU
r€OMETPUYECKUX 3a]1aY;

ONEpUPOBATH TMOHATUSMHU: TAPAUIETBLHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX
U IJIOCKOCTEM;

KJIaCCU(UIIMPOBATh  B3aUMHOE  PACIOJIOKCHHWE  TPSAMBIX W IJIOCKOCTEH
B ITPOCTPAHCTBE;

OTIepUpPOBATh MOHATHUSAMH: TBYTPAHHBIN YTOJI, TPaHH ABYTPAHHOTO YIJIa, peOpo
JIBYTPAHHOTO YIJIa, TMHEHHBIN YTOJ1 IBYTPAHHOTO yTJa, TPaayCcHas Mepa JBYTPaHHOIO YIJIa;

ONEepUPOBaTh  TOHATUSAMH:  MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUILHBI MHOTOTPAaHHUK;

pacmo3HaBaTh ~ OCHOBHBICE BHJBI MHOTOTPAaHHUKOB (TUpamMuaa, IpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienune, Kyo);

KJ1accu(UIIMPOBAaTh MHOTOTPAHHHUKHU, BbIOMpAas OCHOBAHUS IS KiacCHU(pUKAIMH
(BBIMMYKJIBIE Y HEBBIMTYKJIbIC MHOTOTPAaHHUKH, MPABUILHBIC MHOTOTPAHHUKH, TIPSIMbBIC U
HAKJIOHHBIC TPU3MBI, TaPAIJICIICTIHIICIB] );

OTIepUPOBATH MOHATUSAMU: CEKYIIas TIIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB;

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

CTPOUTh CEYECHHUS] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC)
TJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y;

pemarh 3a7a4d Ha HAXOXJIEHUE TEOMETPUYECKHMX BEJIMYMH 10 o0pas3iam
WM aJTOpUTMaM, TPUMEHSS HW3BECTHBIC AHAJTUTHYCCKHE METOJbI TPU PEIICHUN
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/lad Ha BBIUYMCICHUE PACCTOSIHUM MEXAY JBYMS
TOYKaMH, OT TOYKHU JO MPSIMOM, OT TOYKH JIO MJIOCKOCTH, MEXKIY CKPCIIUBAOIIMMHCS
MIPSIMBIMU;

pemarh 3aJadyd Ha HaXOXIACHHUE T'COMETPUYECKHX BEIMYMH IO OOpas3laM WA
aNropuT™MaM, IPAUMEHSS H3BECTHBIC aHATUTHICCKHUE METOIbI TIPH PEIICHUH CTaHIaPTHBIX
MaTeMaTUYECKHUX 3a/1a4 Ha BBIUYMCIICHUE YTIIOB MEXKIY CKPEIIMBAIONTUMUCS MPSIMBIMH,
MEXTy MPSMOH U TNIOCKOCTHIO, MEKTY TTOCKOCTSIMU, ABYTPAHHBIX yTJIOB;

BBIYUCISATh OOBEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMujia) ¢ MPUMEHEHHEM (OpMyJl, BBIUYUCIATH COOTHOIICHUS MEXAY TUIOMIAISIMU
MTOBEPXHOCTEH, 00beMaMH MOJOOHBIX MHOTOTPAHHHUKOB;
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OIEepPUPOBATH MOHATUAMU: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATD uHpOpMaIIHIO
O TPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (UTypax, MPEICTaBICHHYI0O Ha 4YepTekax
U PUCYHKaX;

IPUMEHATh TeOMETpUuYecKue (HaKThl A PEIICHHs CTePEOMETPUYECKHX 3alad,
MPEoIaraloiuX HECKOJIbKO IIaroB PEIICHHUs, €CIU YCJIOBUA TNPUMEHEHHsS 3aJaHbl
B SIBHOH (opme;

OpUMEHSTh ~ MPOCTEUIINE  NPOTpaMMHBIE  CpelIcTBa U DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1aY;

IPUBOJIUTH MPUMEPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE M KU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

IPUMEHATH NOJYyYEHHbIEC 3HAHUS HA MPAKTHUKE: aHAIU3UPOBATh pealbHbIE CUTYALUN
U TNPUMEHATHh H3YYCHHBIC TOHATUS B IMPOLIECCE IOUCKA PEIICHHS MaTeMaTH4YeCKH
c(OpMyJIMPOBAHHON MpPOOJEMBI, MOJEIUPOBATh pEAIbHbIE CUTyallUM Ha S3bIKE
re€OMETPUH, UCCIIEI0BAaTh MOCTPOECHHBIE MOJENIN C HCHOJB30BAHUEM TI'€OMETPUUECKUX
NOHATUA M TEOpeM, ammapara aiareOpbl, penarb NMPaKTUYECKUE 3aJaud, CBA3aHHbIC
C HAXOXKJEHUEM I€OMETPUUECKHUX BEIUUHUH.

K koHiy 00yuenus B 11 kiacce o0yvaronuiicss Hay4uTCs:

OMepUpoBaTh  MOHATHAMHU: IWIMHAPUYECKAas IOBEPXHOCTb, 0Opasyroiiue
UUJIUHAPUYECKON TOBEPXHOCTH, LMIMHIP, KOHUYECKash MOBEPXHOCTh, OOpa3yroniue
KOHUYECKOW MOBEPXHOCTHU, KOHYC, cpepruyeckasi HOBEpXHOCTE;

pacno3HaBaTh Teja BpalleHus (LUIMHIP, KOHYC, cepa U map);

OOBACHSTH CIIOCOOBI MOJIYYEHUS TEJl BPALICHUS;

KJ1acCU(UIIMPOBATH B3AMMHOE PACTIONOKEHHE C(HEePhI U TUNIOCKOCTH;

ONEepUpOBaTh TMOHATHUAMM: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTAa, BBICOTA
CErMEHTa, IAPOBOM CIIOM, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS, IAPOBOU
CEKTOD;

BBIYUCIISATh 00BEMBI U TLIOMIAJAN TMOBEPXHOCTEU TEN BpalleHUs, TEOMETPUUECKUX
T€J ¢ IpUMEHEeHUEM (HopMYyIT;

OTIEpUPOBATh TMOHSITUSMU: MHOTOTPAHHMK, BIUCAHHBIA B chepy U ONHUCAHHBIMN
okoJ10 cepsl, chepa, BoucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS;

BBIYUCIISITh COOTHOIICHHMS MEXAY IUIOMIAAsIMU TIOBEPXHOCTEM M oO0beMaMu
MTOJIOOHBIX TE;

n300paxaTrh u3ydaeMble QUTYpPHI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TN BPAIICHUS;

U3BJICKATb, UHTEPIIPETUPOBATH u npeoOpa3oBbIBAThH uHpopmanuio
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax
U pPUCYHKaX;
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OTIEpUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATh JICUCTBUS CJIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHHU 00JIaIa0T;

MIPUMEHSTH TIPABUIIO IMAPAIUICIICIIUITC A,

OTIEPUPOBATh TOHATHUSMHU: JIEKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOD,
MOJTyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI MEXKy BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC BEKTOPHI;

HaxOJIUTh CYMMY BEKTOPOB WM TIPOHW3BEJCHHE BEKTOpa HA YHCIIO, YOI MEXIY
BEKTOpaMH, CKaJsIpHOE  MPOM3BEACHHWE, pACKJIAIbIBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

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

MPUMEHATh TEOMETPUYECKHE (DaKTBl I PEHICHUS CTEPEOMETPUYCCKUX 3aaad,
MPEANOIAraloMX HECKOJIbKO IIIaroB PEHIeHUs, €CJIM YCIOBUS MPUMEHEHHS 3aJaHbl
B IBHOM (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHWH M HAaXOXKICHUE
TCOMETPUUYECKUX BEIIMYWH 110 00pa3IiaM Wik ajropuTMaM, TPUMEHS S H3BECTHBIEC METOIBI
TP PEIICHUHN CTAaHAAPTHBIX MAaTEMATHYCCKHX 3a/1a4;

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

IPUBOJIUTH TIPUMEPHl MATEeMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B HUCKYCCTBE;

PUMEHSTh TIOJyYCHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH PEAIbHBIC CUTYaIlUN
U TIPUMEHSATHh M3yYCHHBIE TOHSATHS B MPOIECCE TOWCKA PEIICHUS MaTeMaTHYECKU
chopMynMpOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peaJIbHbIE CHUTYallMd Ha SI3bIKE
T€OMETPUH, WCCIEAOBATh MOCTPOCHHBIC MOJIETH C HCIOJIB30BAHUEM T€OMETPHUECKHX
MOHSATUN W TEOpeM, ammapara aiareOpbl, pemaTh NPAKTUUECKHE 3aJadyd, CBS3aHHbBIC
C HAXOXJACHUEM T€OMETPUICCKUX BEITMUNH.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHOBHOE coziep>KaHne OcHOBHBIE BU/IbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
BBenenue B crepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJau3upoBaTh (HaKkThl

TOYKa, IPsSIMasi, TIIOCKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TTEPECEKAIOLINeCs IpsIMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKaMHU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha POEKIIMOHHBIX
yeprexkax. HadanbHble cBeeHUS

0 KyOe 1 TupamMuie, ux pa3BepTKu

1 Mozien. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

Y METOJIbl TUTAHUMETPUH,
peJieBaHTHBIE TEME.

IHoay4yaTs mpeacTaBiIcHAs

O IPOCTPAHCTBEHHBIX

¢durypax, pazoupaThb

npocTeiire npaBuia U300pakeHus
TUX QUTyp.

N300paxaTh NpsIMyIo U MIOCKOCTh
Ha PHUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamunay, Kyo, Ha3pIBaTh UX
DJIEMEHTHI.

JejaTh pUCyHOK KyOa, MUpaMu/ibl,
HaXOAHUTh OIIMOKH B HEBEPHBIX
N300paKCHUSX.

3HAKOMHUTBCSA C CCUCHUSIMU,

C METOJOM CJI€/IOB; UCII0JIb30BATh
JUTsl IOCTPOEHUS CEUEHUSI METO/T
CJIEJIOB, KPATKO 3aIMChIBATH IIark
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MTOCTPOCHUS CCUCHUSI.
Pacno3naBaThb BU cCUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kyda, HaXOAUTh TIOMATh
CCUCHUHI.

HUcnoap3oBaTh 1ogo0ue

MIPY PEIICHUH 33]1a4 Ha IIOCTPOCHUE
CEUYECHU.

3HAKOMHUTBCS C aAKCHOMATHIECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCOMaMH CTEPEOMETPUHU

U CJICACTBUSMH U3 HUX.
NiocTpupoBaTh aKCHOMBI
PUCYHKaMH U TIpUMEpaMu

13 OKpY’Karole 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh MPAMBIX
U IJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B IIPOCTPAHCTBE: MEPECEKAIOIINECH,
MAPAUIEIBHBIE U CKPEIIMBAFOIIAECS
MPSMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEM B IIPOCTPAHCTBE:
napaJiyieIbHbIEC MPSIMbIE

B IPOCTPAHCTBE; NapaIeIbHOCTh
TpEeX MPSAMBIX; NapauICIbHOCTh
MPSMOU U TTTIOCKOCTH. Y TJIbI

AKTYaJau3upoBaTh (PaKThl U METObI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
PACIIOJIOKEHUS JBYX NPSIMBIX

B [IPOCTPAHCTBE, UIUTIOCTPUPOBATH UX
Ha [pUMepax.

JlaBaThb onpeneseHue
CKPEILLNBAIOIINXCS IPSIMBIX,
(GopMyIupoBaTh MPU3HAK
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C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEK]ly TPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MapaJuIeNIbHBIX IJIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTHU: TETpa’ AP, KyO,
MMApAVICIIENINUIIE]T;, TOCTPOCHUE
CEUYCHUM

CKPELIMBAOIINXCS MPSMBIX
Y IPUMEHSTH €r0 IIPU PEILICHUH
3a/1a4.

Pacno3naBarte mpusmy, Ha3bIBaTh €€
DJIEMEHTHI.

CrponTs CeUeHUsI IPU3MBI

Ha FOTOBBIX YEPTEXKAX.
IlepeyucasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS PAMOU
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATIbHON KU3HHU.
/laBaThb onpeaeieHue
MapajuIeIbHOCTH MPAMOMN

Y IIJIOCKOCTH.

DopMyJIHPOBATH PU3HAK
MapaJUIEIbHOCTH MPSIMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPIMOU
MEPECEUCHUS IBYX TUIOCKOCTEH,
MIPOXOAIIMX Yepe3 apajlieIbHbIC
psIMBIE.

Pemarb npaktuyeckue 3agadn

Ha MOCTPOCHUE CEUCHUU
MHOI'OTPAHHUKA.

OO0bsACHATDH CITyyan B3aUMHOIO
PaCIIOJI0KEHUS IIJIOCKOCTEN.
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JlaBaThb onpeaeJieHue napauiesbHbIX
IJIOCKOCTEN; MPUBOIUTH TPUMEPHI
W3 pEAJIbHOM )KU3HU U OKPYKAIOIICH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
napajuieIbHOCTH JBYX ILIOCKOCTEM,
CBOMCTBA MapasuIeNIbHBIX INIOCKOCTEM
[IPU PELICHUU 33/1a4 HA MIOCTPOEHUE.
OO0BSACHATD, UYTO HA3BIBACTCA
MapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOJIHSAETCA IPOCKTUPOBAHUE
(buryp Ha IIOCKOCTb.

HN300paxaTh B napamieabHON
MPOEKIUH PA3TUIHbIC
reoOMeTpUYECKUe (PUrypsbl.
MopaeaupoBarh peajabHbIe CUTyalluU
Ha A3bIKE€ TE€OMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHUH.

Hcnoab30BaTh Mpy pellIeHUH 3a/1a4
Ha IOCTPOCHUE CEYEHU M TTOHATHUE
napajuieIbHOCTH, TPU3HAKU

Y CBOMCTBA NapalIeIbHbBIX TPSMBIX
Ha IJIOCKOCTH
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[leprieHANKYISAPHOCTD TPSIMBIX
U TUIOCKOCTEN

12

[lepnieHIUKyYISAPHOCTD IPSIMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
[apaJulesIbHBIE U ITEPIICHINKYIIIPHBIC
K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH IPSIMOU

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJTu3upoBaTh (HaKThl 1 METOJIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

O0BbsACHATDH, KAKOU yIroJl Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMH, CKPEIIUBAIOIIIMMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEPIICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IJIOCKOCTH.

Haxoautsb yriibl MEXIY
CKPEIHUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIMpaMu/ie.

IIpuBoaUTH NPpUMEPBI U3 PEATLHON
’KU3HU U OKpYXKaroiei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEeHIUKYISIPHOCTD MPSIMBIX

B IMPOCTPAHCTBE

U EPICHANKYISIPHOCTH MPSIMOM

K TUJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MIePIICHIUKYJISIPHOCTH MPSIMOM

Y TUIOCKOCTH, PUMEHSITh €ro Ha
MPaKTUKE: OOBICHITH
MEePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas €ro
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HE COJAECPKUT, HAXOJIUTh JITTUHY
JTUaroHaiy Kyoa.

BbI4UCJIATH BEICOTY IPABUIIBHOM
TPEYrOJIbHOM U MPABUIIBHOU
YETHIPEXYTOJIBHON MUPAMUL [TO
JTMHAM pedep.

PemiaThb 3a1aun Ha BBIUHUCIICHUS,
CBSI3AHHBIE C IEPIICHANKYIISIPHOCTHIO
MPSAMOM U IIJIOCKOCTH,

C HCTIOJIb30BAaHUEM MPU PELIICHUHT
MJIAaHUMETPUUECKUX (PaKkToB

Y METO/IOB.

OO0BACHATH, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM U HAKJIOHHOM

Y3 TOYKH K IJIOCKOCTH; IIPOCKLIMEN
HAKJIOHHOW HA IUIOCKOCTb.
OO0BbACHATD, YTO HAa3bIBACTCS
PACCTOSTHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEX Y MapaJljIeIbHBIMU ITIOCKOCTSMU;
MEXAY NMPSIMOM U MapAIUICIIbHOM €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoaurthb 511 paccTossHUsA

B IIPOCTHIX CIIydasiX B KyOe,
MUpaAMUJIE, IPU3ME.

MoaenupoBarh peaiabHbIE CUTyallun
Ha SI3bIKE TEOMETPHUH, UCCIIE/IOBATh
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MOCTPOCHHBIE MOJICIIN
C UCIIOJIb30BAaHUEM I€OMETPUUECKHUX
TTOHSTHM.

Hcnoab30BaTh IpU pEIICHUH 33724
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

Y TIIbI MEXKY TPSAMBIMU
U TJIOCKOCTSMHU

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXKAY
IPSIMOM U TIJIOCKOCTBIO; IBYTPaHHBIN
YTOJI, IMHENHBIN YTOJI ABYTPAHHOTO
yIiIa.

[lepnieHIUKYISAPHOCTD MIOCKOCTEM:
MPU3HAK MEPICHANKYISIPHOCTH JBYX
Iockocter. TeopemMa o Tpex
nepHeHANKYIIsIpax

AKTYaJIu3upPoOBaTh (HaKThl K1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaThb onpeae/ieHue yria Mexay
MPSAMOM U TIOCKOCTBIO,
(dbopMynMpoBaTh TEOPEMY O TpeX
NEePHEHANKYIIApax U OOpaTHYIO K HEH.
Haxoauthb yroy Mexay npsMou

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
PacCTOSIHUE OT TOYKH 10 IMPSIMOU

Ha INIOCKOCTH, UCTIOJIb3Ys TEOPEMY

O TpeX NEPHEHAUKYJIIAPaX.
IIpoBoauTh Ha yepTeKe
MEPIIEHAUKYJISIP: U3 TOUYKU

Ha NPSIMYI0; U3 TOYKH Ha MNIOCKOCTb.
JaBathb onpeaeneHne AByrpaHHOro
yTJIa U €T0 JJIEMEHTOB.

OO0BbsACHATH PAaBEHCTBO BCEX
JIMHEMHBIX YIJIOB JBYTPAHHOIO yIJIa.
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Haxoaurb Ha yepTexe JBYIpPAHHBIN
yToJ1 IIpU pedpe NUPaMHUIbI, IPU3MBI,
napajJieienuneaa.

/laBaThb onpeae/ieHle yriia MexK1y
IJIOCKOCTSIMU.

/laBaTh onpenesieHue

1 GopMyJTHPOBATH NPU3HAK
B3aMMHO MEPHEHANKYISIPHBIX
IJIOCKOCTEN.

HaxoauTsh yribsl MKy IIIOCKOCTAMHA
B KyOe U mupaMHue.

Hcnonb30BaTh Mpy pellIeHUH 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAaHUMETPUH.

MoaeaunpoBarb peajabHbIC CUTyalluU
Ha A3bIKE€ TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
HA IOCTPOCHUE CEYECHUH
COOTHOIIICHUSI B TPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIBIE U HEBBIITYKJIbIC

AKTYaJaIu3upoBaTh (HaKThl U METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.
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MHOTOTPaHHUKH; pa3BepTKa
MHOT'OI'PaHHHKA.

[Ipu3ma: N-yroapHas npusMa; rpaHu

Y OCHOBAaHMS PU3MBI; IpsMast

Y HAKJIOHHAs IpU3Mbl; OOKOBast

Y ITOJIHASI TOBEPXHOCTH ITPU3MBI.
[Tapannenenunen, mpsAMOYTOJIbHBINA
HapaJyIeJIeNUIIE] U €ro CBOKCTBA.
[Mupamuga: N-yroapHas nupamuia,
I'PaHU U OCHOBaHUE MUPAMHU/IBI;
OOKOBas U MOJHAas IOBEPXHOCTh
NYpaMUablL; IPaBUIIbHAS U yCEUCHHAS
OUPAMHU/IA.

DNeMEeHThI IPU3MbI U TUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPABUIBHOTO
MHOTOI'PaHHHKA; TPaBUJIbHAS IPU3Ma
Y [IpaBUJIbHAS TUPAMUIA; TPABUIIbHAS
TPEYroJibHAsI MUPaMUIa

U MPAaBWIbHBIN TeTpasap; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’3Ap, JOAEKadIp
U UKOCA3IP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOYKH,
OpSIMOH, IJIOCKOCTU. DJIEMEHTHI

/laBaThb onpeaeieHue
napasuieJienunea, pacno3HaBaThb €ro
BHJIbI U M3y4YaTh CBOMCTBA.

JlaBaTh ornpeaeneHue MupaMu/ibl,
pacno3HaBaTh BBl TUPAMHU/I,
dpopmynupoBaTth cBoiicTBa pedep,
I'PAHEN U BBICOTHI MPABUIIBHOM
MAPaAMU/IBI.

Haxoauthb miomanhb IMOIHON

1 OOKOBOM MMOBEPXHOCTHU MUPAMUJIBI.
JlaBaTh onpeaeseHue yCEUEHHOU
MAPaAMHUJIbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyJHUPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
MPaBUJIbHOW YCEYEHHOW TUPAMUBI.
PemaTsb 3a71aun Ha BEIYHMCIICHUE,
CBSI3aHHBIC C MUPAMUIAMH, a TAK¥KE
3a7]a4M HA MIOCTPOCHUE CEUCHUMU.
JlaBaTh onpeaeeHue IpU3MblI,
pacmno3HaBaThb BHUJIbI IPU3M,
U300paxkaTh IPU3MbI HA YEPTEKE.
Haxoaurs niomaas mojJHoNu Wi
OOKOBOM MTOBEPXHOCTU MIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUIs yucia pedep, rpaHeil U BepIIvH
MHOT'OTPaHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napaJIesIenuIe1ax, IpaBUIbHbIX
MHOTOTPaHHHUKAX.

Brluucnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: pedpa, TUaroHa,
yribl. [1nomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBaHMI, TEOpEMaA
0 O0OKOBOI OBEPXHOCTH MPSAMOIL
npusmel. [lnomans 6oxoBoM
MMOBEPXHOCTU U TOBEPXHOCTH
MPaBUJILHOM MUpPaMHUJIbI, TEOpEMA

0 TUIOINIA/ I OOKOBOM MOBEPXHOCTH
YCEYEHHON TUPaMU/IbI

N3yyats BUBI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPAHEN.

N3yyarsb cuMMETpUIO
MHOT'OTPaHHUKOB.

OO0BbACHATDH, KAKUE TOUKHU
Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOUN TOYKH, IPSIMO1
WJIY TIJIOCKOCTH, YTO HA3bIBAOT
LIEHTPOM, OCBIO WJIN TNIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

HpuBoauTh NpuMepkbI
CUMMETPHUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, TPUPOJE.

MoaeanpoBaTh peaibHbIE CUTYalNH
Ha A3bIKE€ T€OMETPUU, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSATHH, MCIIOJIb30BaTh OJ00HE
MHOT'OTPaHHUKOB

OO6beMBbI MHOTOTPAaHHUKOB

IToustue 00 00beMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
IJITAHUMETPHUH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00bEMBI TEJI, TPOBO/ISI aHATIOTUIO

C U3MEpPEHUEM IUIoIaaei
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MHOTOYTOJIbHUKOB.
D®opMyJIHPOBATH OCHOBHBIE
CBOMCTBa 00EMOB.

HN3yuyarh, BLIBOAUTH GOPMY.JIbI
o0beMa MPSIMOYTOJILHOTO
MapaieIenune1a, Npu3Mbl

Y IUPaAMU/IBI.

Bouruuciastb 00beM MPU3MBI

Y NIUPaMHUJIBI TIO UX DJIEMEHTaM.
IIpumeHsATH 00BEM TSI PEIICHMUS
CTEPEOMETPUYECKHUX 3a/1a4

Y JUISI HAXOXKICHUSI TEOMETPUUIECKUX
BEJINYMH.

MoaeaunpoBarb peajabHbIC CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
IMOCTPOEHHBIE MOJEIN

C UCTO0JIb30BaHUEM I'€OMETPUUECKUX
TTOHATUI

[ToBTOpEHUE: ceueHusl,
PACCTOSTHUS U YTJIbI

[TocTpoeHnue ceuennu

B MHOTOTPaHHUKE.

Brruncnenue paccTossHUN: MEXIY
JIBYMSI TOUKAMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.
Brruucnenue yrioB: Mex1y

CTpouThb ceueHrne MHOTOTpaHHUKA
METOIOM CJIE/IOB.

JlaBaTh onpe/ejieHre pacCTOSTHUS
MeXIy PUTrypaMu.

Haxoauthb paccTosiHuE MEXITY
napauIeTbHBIMU TNTIOCKOCTSMH,
MEX/1y IIIOCKOCTHIO U MapaljiebHON
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CKPEILLMUBAIOIIUMUCS IIPAMBIMH,
MEXIY IPSIMOH U IUIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMHU

ed IpsIMOU, MEXKIY
CKPEILIHUBAOIIUMUCS MPSIMBIMH.
CrponTh JTUHEHHBIN yroJ
JBYTPaHHOTO yTJIa HAa YEpPTEKE
MHOTOTPaHHHKA U HAXOAUTH €T0
BEJINYUHY.

HaxoauTs yriael M)y IIIOCKOCTAMHA
B MHOTOTPaHHUKAX

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KoauuecTBo OcHOBHOE coziepKaHue OCHOBHBIE BUJIbI JIEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuxcs
Tena BpaeHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh PaKThl 1 METOIbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; IIonaab
cdepsl. M300paxkenue chepsl, mapa
Ha Tuiockoctu. CeueHus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOIANTH AHAJIOTHUU.

JlaBaThb onpeneaenust cepsl U mapa,
WX IIEHTpa, panyca, JuaMeTpa.
Omnpeaeasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue cepbl U MI0CKOCTH,
JIBYX c(ep, HITIOCTPHUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C re0/1Ie3NYECKUMU
JUHUSIMU Ha cepe

[Hunusapuyueckas TOBEPXHOCTD,
o0pa3yronye MUIMHIPUIECKOM
MTOBEPXHOCTH, OCh ITMITHHAPUICCKON
nmoBepxHOCTH. [{umuHAp: OCHOBaHUS
1 O0KOBasi TOBEPXHOCTH,

OO0BACHATD, YTO HA3LIBAIOT
[UAJIMHIPOM, Ha3bIBATh €T0 DJIEMEHTHI.
N3yyath, 00bSICHITH, KaK MOJTYYUTh
UUAJIMHJP MyTeM BpalleHUs
MPSMOYTOJIbHUKA.
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o0Opasyromias U 0Ch; IJIOMaAb
OOKOBOM U TIOJIHOW TTOBEPXHOCTH.
N3o06paxkenue muimHapa

Ha IIJIOCKOCTH. Pa3BepTKa MUJIIMHAPA.

Cedenust HUIMHIpA
(TUIOCKOCTBIO, MapaJlieIbHON
WJIU TICPIICHIUKYIISIPHOM OCH
UAJIMH]IPA)

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUTS. BEIYMCJICHUS IIJI0Iaau OOKOBOM
MOBEPXHOCTH LWJIUHJPA.

N3y4yarsb, pacno3HaBaTh pa3BEepPTKY
HWJIAH]IPA.

N300paxaTh HUIMH/IP U €70 CEYEHUS
TTOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, TTAPAJIICTIBHON WIIN
MIEPIICHINKYJIIPHON OCH.

HaxoauTh miomaay 3TUX CCYSHUM.
MopenupoBaTh peuIbHbIE CUTYAIIUN
HA SI3bIKE TEOMETPHUH, HCCIIEI0BATH
MMOCTPOCHHBIE MOJAEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
MMOHSTHI

Konunueckast HoBEpXHOCTB,
o0Opasyronue KOHUIEeCKOM
OBEPXHOCTH, OCh 1 BEPILIMHA
KOHUYECKOMN ITOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplInHAa,
oOpa3yroias u oCh; TUIOMIATh
OOKOBOI ¥ TOJIHOM MMOBEPXHOCTH.
Y ceueHHBII KOHYC: 00pa3yromnme
¥ BBICOTA; OCHOBAHHSI U OOKOBas
MIOBEPXHOCTb.

N300pakeHne KoHyca Ha MJIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3bIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTBI.

N3y4yarh, 00bACHATH, KaK IMOJTYYUTH
KOHYC ITyTEM BpAILCHUS
IIPSIMOYTOJIBHOTO TPEYIOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUCHUS
IIJIOCKOCTBIO, ITPOXOAIIEH Yepes OCb,
Y IUIOCKOCTBIO, NIEPIICHAUKYIISIPHOU
K OCH.

N3y4yarsb, pacnio3HaBaTh pa3BEPTKY
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Pa3BepTka KoHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaJyIeIbHON OCHOBAHMIO,

Y TUIOCKOCTBIO, MPOXOISIIEH
4yepe3 BEPILNHY)

KOHYCA.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
IUISL BBIYUCJIEHUS II0Ia A OOKOBOU
MTOBEPXHOCTH KOHYCA.

HaxoauThb 1miomiaayu cedeHu,
MPOXOISAIIMX Yepe3 BEPUIMHY KOHYCa
WIN TIEPIICHIUKYIIAPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJIO HAa3bIBAETCS
YCEUYECHHBIM KOHYCOM.

N3yuarth, 00bACHATH, KaK €r0
MOJTYYUTh ITyTEM BpaIICHUS
MPSIMOYTOJIBHOM TPaIeInH.
BbIBOAMTH, NPUMEHATH GOPMYITY
JUTSL BBIYKCJICHUS IUIOIAa OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomMOuHarus ten BparieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BpAIllCHUS

AKTYaJu3upoBaTh PakThl 1 METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
[IPOBOJIUTH AHAJIOTUU.

Pemates crepeoMmeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BpAILCHUS,
IIOCTPOCHUEM CEYEHUU TEJI BpalllCHHUs,
C KOMOWHAIUSMU TeJl BpallleHUs

Y MHOI'OTPAHHUKOB Ha HAXOXKJICHUE
FCOMETPUYECKUX BEIUYUH.
HUcnoab30BaTh pu peieHUN
CTEPEOMETPUYECKUX 3a1a4

51



denepanpHast pabouas nporpamma | Maremaruka. 10—11 kimaccel (0a30BbIi YPOBEHB)

MJIAHUMETPHIECKHUE (DAKTBI 1 METOBI
3a7a41 Ha BBHIYMCICHHE

M J0Ka3aTeIbCTBO.

MoaeaunpoBarh peajabHbIC CUTYallnU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MIOHSITHH

O0BEMBI TETT

[Tonsitue 06 00beMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TEJI.

O06beM nuIMHIpa, KOHYyCA.
O6bem mapa u miomab chepbl

AKTYaJu3upoBaTh PaKThl 1 METOIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOAUTDH AHAJTIOTHH.

BbIBOAMTH, HCNIOJIB30BATH
dhopmyIibl 00HEMOB: TIPU3MBI,
HWIMHIPA, TUPAMUIBI, KOHYCA;
YCEUEHHOW MUPaMUIbl U YCEYCHHOTO
KOHYCa.

Pemarsb crepeomerpuyeckue
3aJ1auM, CBSI3aHHBIE C BEIYUMCIICHUEM
00BEMOB.

®opMyIMpPOBATH OIPEICICHUE
IIApPOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIApOBOTO CEKTOPA.

IpumeHsaTh GopMyIIbI

JUTSL HaX0XKIEHUS 00BEMOB

[IApOBOTO CETMEHTA, IIAPOBOTO
CEeKTOpa
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[TomoOHbIE TENa B MPOCTPAHCTRE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
MMOBEPXHOCTEH, 00beMaMu TTOTOOHBIX
Tel

PemaTh cTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIC C 00BEMOM IITapa

U TUTOIIABIO Cephl.
MopaeanpoBaTh peaibHbIC CUTYyaIlUN
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MOCTPOEHHBIC MOJIEIH

C UCITIOJIb30BAaHUEM T€OMETPUUECKIX
TIOHSITUI.

AKTYaJaIu3upoBaTh (HaKThl U METObI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTUU.

Pemathb crepeomMeTpuyuecKue 3a1a4u,
CBSI3aHHBIC C COOTHOIIICHUEM 00hEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEI

B ITPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha SI3BIKE TEOMETPHH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIH

C UCTTIOJIb30BAaHUEM T€OMETPUUECKIX
MTOHSTUI

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mockoctu

U B ipoctpaHcTBe. CloKeHne

Y BBIYUTAHUE BEKTOPOB. ¥ MHOYKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOPA MO TPEM HEKOMIUJIAHAPHBIM
BekTopam. IIpasuio

AKTYaJaIu3upoBaTh (HaKThl U METOBI
IJITAHUMETPHUH, PEJICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D®opMyJTHPOBATH IPABUIIO
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napajuienenuneaa.
Pemenne 3anay, CBS3aHHBIX

C IPUMEHEHUEM MIPABUJI JICUCTBUI

C BEKTOpAMH.

[IpssmMoyroJibHas cucTeEMa KOOPAUHAT
B rpocTpancTse. KoopauHatsl
BekTOpa. [Ipocrenmme 3anaun

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOpamu. CKajsipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brrunciienre yriioB Mexay NpsiMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUU F€OMETPUYECKUX 3a1a4

napasuieJIenuneaa pu CI0KeHUn
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCJIO.
MN3y4yaTh OCHOBHBIEC CBOMCTBA 3TUX
OTeparui.

JaBath ornpeiesieHue npsiMoyrojibHON
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BriBOAUTDH, HCII0JIB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKAMM.

BoipaxkaTrh CKaISIpHOE POU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIYUCIISITH YTOJI MEXKIY IBYMS
BEKTOPaMH, ABYMsI IIPSIMBIMHU.
HaxoauThb yroy Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOJIaMH.

BbiBOAUTEH, HCNIOJIBL30BATH (POPMYJTY
PacCTOSIHUS OT TOYKH J10 INIOCKOCTH

[ToBTOpEeHue, 06001IeHNE
W CUCTEMATHU3AIINA 3HAHUN

OcHoBHbIE (DUTYpBI, (haKThI, TEOPEMBI
Kypca IJIaHUMETpUH. 3aJauu
IUTAaHUMETPUU U METOJIbI UX

Pemars mpocreime 3anadu
HA HaX0XXJIECHUE UINH U YIJIOB
B reOMETPUYECKUX (PUTypax,
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peleHus..
OcHoBHbIE (DUTYpPBI, (HaKThl, TEOPEMBI
Kypca cTepeoMeTpuu. 3agauu

CTEPEOMETPUHU M METOJIbI UX PEIICHHUSI

npuMeHaTs Teopemy [udaropa,
TEOPEMBI CHHYCOB H KOCHHYCOB.
HaxoauThp 11011131 MHOTOYTOJIHUKA,
Kpyra.

Pacno3naBath 11o00HbIC PUTYPHI,
HAXOJUTh OTHOIICHUS JITTUH

U IO e H.

Hcnoab30BaTh IpH PEIICHAN
CTEPEOMETPUUECKUX 3a7a4 (DAKThI

¥ METO/Ibl TUTAHUMETPHH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

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

HOACHUTEJIBHASA 3AIIMCKA

VYuebHubiii kypc «BeposSTHOCTP W CTaTHUCTHKa» 0a30BOrO YPOBHS SIBIISETCS
NPOJOHKCHUEM W Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca ©0a30BOrO ypOBHS
OCHOBHOI'0 00111ero o0pa3oBaHus. Y4eOHbIH Kypc NpeaHazHayeH g (popMupoBaHUs
y 00y4aronuxcsi CTaTUCTUYECKON KYJIbTYphl U TOHUMAHUS POJIU TEOPUH BEPOSITHOCTEH
KaK MaTeMaTHU4eCKOro WHCTPYMEHTA Il WM3Y4YEHUs CIIy4alHbIX COOBITUM, BEIUYUH
u mponeccoB. [lpm wu3yueHuun yueOHOro Kypca oOOTramarTCs MpeCTaBICHUS
00y4Jaronuxcsi 0 METOAaX MCCIIEIOBAHNS U3MEHUMBOTO MHUPA, PA3BUBACTCS TOHNMaHUE
3HAYUMOCTH U OOIIHOCTM MAaTEMAaTHYECKHMX METOJOB TMO3HAHUS KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepxanne yueOHOTO Kypca HampaBlIeHO Ha 3aKperuieHUE 3HAHHMA, TTOTyYEeHHBIX
npu W3YYCHHH Kypca Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS, U Ha Pa3BUTHE
MIPEACTABIICHAA O CIy4YalWHBIX BEIMYMHAX M B3aMMOCBI3SIX MEXKIYy HUMH Ha BaXKHBIX
npuMepax, CHKEThl KOTOPBIX MOYEPIIHYTHI M3 OKpyKawliero mupa. B pesynbrare
y oOydarommxcsi  JOJDKHO  c(OpPMHpPOBATHCS — MPEJACTaBICHHE O  Hambosee
YHOOTPEOUTETBHBIX M OOIIMX MAaTEMAaTHUYECKUX MOJEIISAX, UCIIOIb3YEMbIX ISl OMTUCAHUS
AHTPOITOMETPHYECKHUX U AeMOTpadUIECKUX BEIIMUWH, TOTPEITHOCTEH B Pa3IMIHOTO POJIa
U3MEPEHUSIX, JUIMTEIIbHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOIUCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIICHUN U TIPOLIECCOB B OOIIIECTRBE.

B coorBercTBUM ¢ yKa3aHHBIMU IEIAMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» JJIS YPOBHS CPEIHEro 00IIero oopa3oBaHus Ha 6a30BOM
YPOBHE BBIJICJICHBI CIICYIONINE OCHOBHBIE CcoOjepKaTelabHble JUHUHN: «ClydaifHbie
COOBITHS U BEPOIATHOCTIY, « CITydaifHbIe BETMYUHBI U 3aKOH OOJBIIINX YHCEID».

Baxnyro dacTe ydeOHOro Kypca 3aHMMaeT M3Y4YCHHE TE€OMETPUUYECKOTO
1 OMHOMHUAJILHOTO PACMpeeICHN U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMH —
MOKa3aTeJIbHBIM U HOPMAJILHBIM PACTIPEICICHUSIMHU.

Conepxanne nuHUN «ClydaiiHbIe COOBITHS W BEPOSTHOCTH» CIIY)KHUT OCHOBOU
st (OPMHUPOBAaHMSI TIPEACTABICHUA O PACIPEACICHHN BEPOSTHOCTEH MEXIY
3HAYCHHUSMH CIy9allHBIX BEJIIMYWH, a TakKke JTa JIMHUA HeoOXoauMma Kak Oasa
JUTSL U3y4YeHHUs 3aKOHa OOJBIIMX uYrcen — (yHIAMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO
B MPUPOJIC U OOIIECTBE M MMEIOMIET0 MareMatndeckyro dopmanusamnuio. CaMm 3aKoH
OONBIIMX YHCENI Tpeajaracrcs B O3HAKOMHUTEIBHOH (opMe ¢ MUHUMAIbHBIM
MCIOJIb30BaHNEM MaTEeMAaTHYECKOTO (popMan3Ma.

Tembl, cBSi3aHHBIE C HEMPEPHIBHBIMU CIIYYalHBIMH BEIHMYUHAMH, AKIICHTHUPYIOT
BHUMaHHE O0YyYarOIMXCA Ha ONMUCAHWW W W3YYCHUU CIIYYalHBIX SBJICHUN C MTOMOIIBIO
HenpepbiBHBIX  (pyHKIUil. OCHOBHOE€ BHHMaHHE yIENSAETCA  IOKa3aTeIbHOMY
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U HOPMAJILHOMY paclpeAesieHUusIM, TIPH 3TOM MPEAIOJIAraeTcs O03HAKOMHUTEIbHOE
U3yYCHHUE MaTeprajia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (DAKTOB.

OOmee 4YKMCIIO YacoB, PEKOMCHJOBAHHBIX I HW3YYCHHS Yy4eOHOro Kypca
«BepositHOCTh M cratucThka» — 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hepelmo),
B 11 kmacce — 34 gaca (1 yac B HeJIeIIO).

COIEPKXAHUE OBYYEHMUA

10 KUIIACC

[IpeacraBinenrie JaHHBIX C M[OMOIIbIO Tabmun u  guarpamMm. CpeaHee
apudmeTnyeckoe, MeiraHa, HanboJIbIllee U HAUMEHbIIIEEe 3HAUCHHUS, pa3Max, TUCIIEPCHS
Y CTaHJApTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

Crny4aiiHble SKCIEPUMEHTHI (OMBITHI) W ClydallHble COOBITHS. DJIeMEHTapHbIE
coObiTust  (Mcxoibl). BeposTHOCTH  cilydallHOro COOBbITHSA. bBaUM30CTh  YacTOTHI
U BEPOSATHOCTU COOBITHH. CiydailHble OMBITHI C PABHOBO3MOKHBIMU SJIEMEHTAPHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMH.

Onepauun Haj COOBITUSMU: TEpeceueHHe, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo CiydalHOro
skcniepumenTa. @opmyia noaHoi BeposiTHOCTU. HezaBucumebie coObITHS.

KomOunaropHoe mpaBuino ymHOxeHus. IlepecranoBku u ¢akropuan. Ywucio
coueranuid. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil cnydaiiHblii ONBIT (MCHBITAHWE), ycnex W Heynauda. He3aBucumele
ucnbiTanus. Ceprsi HE3aBUCUMBIX UCTIIBITaHUH 710 nepBoro ycnexa. Cepusi HE3aBUCUMBIX
UCIIbITaHUN bepHyin.

Crnydaiinas BennuuHa. Pacnipenenenue BeposiTHOCTEN. [{narpamma pacrnpeneneHus.
[Ipumepsl pacnipeieneHtii, B TOM YUCIE, FTEOMETPUUECKOE U OUHOMHAIILHOE.

11 KJIACC

UucnoBele XapaKTEPUCTUKU CIIyYallHbIX BEIMYMH: MATEMATHYECKOE OKHJIaHHE,
JUCTEPCUS W CTAaHIAPTHOE OTKIIOHEHHWE. l[Ipumeppl NpUMEHEHHsT MAaTEMAaTH4YECKOTO
OXXUJAHHS, B TOM YHCJIE B 3a/Ja4ax K3 MOBCEIHEBHOW >XM3HH. MareMaTuyeckoe
OXKuJaHue OWHAPHOW ClIydallHOM BeTMYMHBI. MaTemMaThuyeckoe OXXHIAHUE CyMMBbI
CIIy4YalHbIX BEJIUYUMH. MaTeMaTHYECKOE OXKUJAHUE U JUCIEPCHUS T€OMETPUYECKOTO U
OMHOMMAIILHOTO pacipeieTICHUH.

3akoH OONBIIMX YUCENT U €T0 POJib B HayKe, Mpupoje u oomectBe. BriOopouHbIii
METO/] UCCIIEI0OBaHUM.

[Ipuimeppl HENpepbhIBHBIX  CIIy4aWHbIX BenMW4WH. [loHATME O MUIOTHOCTH
pacupeneneHus. 3adadd, MNPUBOIAIIME K HOpPMalbHOMY pacnpeneneHuro. llonsarne
0 HOPMAJIBHOM PAaCIIpPEIECIICHNH.
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HPEAMETHBIE PE3YJIbTATBI

K koniy o6ydenus B 10 kiaacce o0ydaronuics mojJyqduT CICAYIOMIKNE MPeIMETHBIC
PE3YJIbTATHI:

YUTATh ¥ CTPOUTH TAOIHUITHI U TUATPAMMBI;

OTIEpUPOBATh TOHATHSIMH: CpeaHee apu(pMETHIeCKOe, MeIuaHa, HauOOJbIIee,
HauMEHbIIIee 3HaYeHUE, pa3Max MacCHBa YUCIOBBIX JaHHBIX;

OMEepUPOBAThH MOHATUIMU: CITyYalHBINA SKCIIEPUMEHT (OTIBIT) U CITy4aliHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (dJEeMEHTApHBIM KCXOJ) CIYy4YalHOTO OIbITa, HAXOAMTH
BEPOSITHOCTH B OIBITaX C PaBHOBO3MOXHBIMH CIyYaWHBIMH COOBITUSAMH, HAXOIUTh
U CPaBHUBATh BEPOSITHOCTH COOBITUN B U3YyUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX;

HAaXOIuTh U (OPMYIUPOBATH COOBITUS: TEpeceueHrue U OOBbEIUHEHUE JTaHHBIX
COOBITUM, COOBITHE, MPOTUBOMOJIONKHOE JAHHOMY  COOBITHIO,  IOJIb30BAThCS
auarpaMMmamu Jisepa U GopMyIIoi CIIoKeHHsT BEpOSITHOCTEN TIPU PEIICHUH 33/1aY;

OTEepUPOBaATh TMOHSATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaxXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBUIa YMHOXEHHUS, C IOMOIIBIO JepeBa
CIIy4alHOTO OIIBITA;

MPUMEHATh KOMOWHATOPHOE TMPABUJIO YMHOXKCHHS TP PEIICHWW 3ajad;

OMepUpOBaTh TMOHATUSAMM: UCIHBITAHWE, HE3ABUCUMbIC HCIBITAHUSA, Cepus
WCITBITAaHUH, YCIIeX W HeyJadya, HaXOAUTh BEPOSTHOCTH COOBITHI B CEPUU HE3aBUCHMBIX
WCITBITAaHUH JIO TIEPBOTO YCIIeXa, HAXOAUTh BEPOSTHOCTH COOBITHI B CEPUU MCTIBITAHUN
bepnymu;

OTIepUpPOBATh TMOHATUAMHM: CIy4yaliHas BEIMYMHA, PACIPECIICHUE BEPOSITHOCTEH,
auarpaMMa pacrpenecHusl.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIYIHUT CIETYIOIINE MPEIMETHBIC
pEe3yIbTaThI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMYUHBI 10 PACIIPEACIICHUIO WU
C TIOMOILBIO TUATPAMM;

ONEPUPOBAThH MOHITHEM MATEMAaTHUUYECKOTO OKWJIAHUS, IPUBOJIUTHh MPUMEPHI, KAK
MIPUMEHSIETCS ~ MaTeMaTH4YECKOe  OXHUAAHUE CIy4yalHOM  BEJIMYMHBI  HAXOJHUTh
MaTeMaTUYECKOE OXKUJAHUE 110 JAHHOMY PaCHpeIeNICHHIO;

MMETh TMPEJCTaBICHUE O 3aKOHE OOJBIIUX YHCET;

HMMETh MPEJICTABICHUE O HOPMAJIBHOM PacCIpeIesICHUN.
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10 KITACC
Haumenosanue paznena  |KommaectBo OcCHOBHOE coJIep/KaHue OcHOBHBIE BU/IBI IESITEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
[IpencraBienne qaHHBIX 4 [IpencraBineHne JaHHBIX C TOMOIIBIO N3BaexkaTs nH(OpPMAUIO 13 TaOJINIL
Y ONMCATENbHAs CTATUCTUKA Tabnui u quarpamm. Cpennee U JUarpaMm, MCNOJIb30BaTh TaOIUIbI
apumerrnyeckoe, MeaHa, Y AYarpaMMbl IS IPEICTABIICHHUS
HanOoJIbIIEE U HAUMEHBLIEE CTaTUCTUYECKUX JTaHHBIX.
3HA4YE€HUA, pa3Max, JUCIIEPCHs, Haxoauts onucarenbHbIe
CTAHJAPTHOE OTKIIOHEHHUE YHCIIOBBIX XapaKTEPUCTUKN JAHHBIX.
HaboOpoOB BbiaBUraTh, KpUTUKOBATH
TUIIOTE3bI O XapaKTepe CIy4YamHOU
M3MEHYMBOCTH U ONPENENSAIONINX €€
(dakropax
City4aiiHbIE OIIBITHI 3 CrnyualiHble SKCIEpUMEHTHI (OTBITHI) BoiaeasiTe Ha NIpUMepax cirydaiHble

U CIy4aiiHbIe COOBITHS,
OTBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOJaMU

U CIIy4aiHbIE COOBITHSI.
OnemMeHTapHbIe COOBITUS (MCXOIBI).
BeposiTHOCTB City4aiiHOTO COOBITHSL.
BeposiTHOCTH COOBITHII B OTIBITaX

C PaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSMU.
[IpakTrueckas paborta

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUSA TPOBEICHUS
CJIIy4alHOIO OIBITA.

HaxoanTb BEpOSITHOCTH COOBITUI

B OIIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMHU.

MopeaupoBaTh OIBITHI

C PaBHOBO3MOYKHBIMU 3JIEMEHTapHBIMU
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MCXOJIaMU B XO/I€ MTPAKTUIECKON
paboThI

Omnepanuu HajJ COOBITUSIMU,
CJI0’KEHUE BEPOSATHOCTEN

Omneparu Hax COOBITUSMH:
nepecedycHue, 00beTMHEHIE COOBITHH,
MIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammel Dinepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath guarpaMmel DJidiepa

Y CJIOBECHOE ONMCAHNE COOBITUI

U1t GOPMYIIUPOBKHU U U300paKEHUS
00BEUHEHUS U TIEPECEUCHHUSI COOBITUI.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMYJIBI CII0KEHHS BEPOSATHOCTEN

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIIYYAMHOTO OMBITA,
dbopmyra moaHOM
BEPOSTHOCTH

Y HE3aBUCUMOCTb COOBITUMN

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COObITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITHI, B TOM UHCIIC
YCJIOBHBIX C MIOMOIIBIO IEpeBa
CJIy4ailHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITUI
1o ¢opmyJie U MO OpraHu3aluu
CJIy4ailHOTO OTbITA

DneMeHThl KOMOMHATOPUKHU

KomOunaropHoe mpaBuiio
ymMHOXkeHus. [lepectanoBKM

u daktopuan. Yucio coueTaHui.
Tpeyronsnuk Iackans. @opmyia
ounoma HeroToHa

HUcnonb30BaTh NPaBUiio YMHOKEHUS
JUJISL TIEPEYUCIICHUS COOBITHI

B CIIy4alHOM OIIBITE.

IMoab30oBaTbest hopmyioi

U TpeyroyibHUKOM [lackans

JUTSL OIIPeIeNICHUs Y CIla COYETaHU !

Cepuu nociie1oBaTeIbHBIX
HCIIbITAHUM

bunapHbIi cityyaliHbIN ONIBIT
(ucribITaHuE), yCIeX U Heyayua.
He3aBucumele ucnsitanus. Cepus
HE3aBHCUMBIX UCIIBITAHUH 10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTAC/IbHBIC UCTIBITAHUS.
OcBanBaTh NOHSATHSI: NCTIBITAHUE,
cepusi He3aBUCUMBIX UCTIBITAHUI.
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ycnexa. Cepusi He3aBUCUMBIX
VCTIbITaHuN bepHyIuu.
[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINI]

IIpuBoauTh NpUMepPHI cepui
HE3aBHUCUMBIX UCIIBITAHUIA.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITUH B CEpUU
WCIIBITAHUM J10 TIEPBOTO yCIIeXa

Y B CEpUAX UCTIBITAHUN bepHyIn.
N3yyaThb B X01€ NIPAKTHYECKOM
padoThI C UCIOJIB30BAHUEM
AJIEKTPOHHBIX Ta0JIHI] BEPOSITHOCTU
COOBITUI B CEPUAX HE3ABUCUMBIX
VCTIBITAHUI

CityyaliHbl€ BEJIMYUHBI
U pacnpeneneHus

CiyvaiiHast BEJIMYMHA.
Pacnpenenenne BeposTHOCTEN.
Juarpamma pacnpenenenus. Cymma

" ITPOU3BCACHUC CﬂyqaﬁHI)IX BCJINMYHH.

[Ipumepsl pactipeneneHuil, B TOM
YHUCJIE TEOMETPUYECKOE
U OMHOMHUAJIHLHOE

OcBauBaTh NOHATHUS: CIIydaliHas
BEJIMUMHA, paclpeiesieHue, Tabuia
pacrpeneneHus, [uarpamma
pacrpeneseHusl.

IIpuBoauTh npuMepsI
pacnpeneneHuid, B TOM YUCIe
TrCOMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuBaTh pacnpeeicHus
CIIy4alHbIX BEJINYNH

Haxoauts 3Ha4eHUSI CyMMBbI

Y MPOU3BEJICHUSI CITyYaHbIX
BEJIMYMH.

CTpoutsb 1 pacno3HaBaThb
r€OMETPUYECKOE 1 OMHOMHUATILHOE
pacrpeneneHme
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[loBTOpEeHnue, 0600IIeHHE, 5 OnucarenpHas CTaTUCTUKA. IHoBTOPATH N3yUYEeHHOE
CUCTEMAaTHU3alMsl 3HAaHUM CrnyyaitHbie ONIBITHI M BEPOSITHOCTH U BBICTPaMBaTh CUCTEMY 3HAHUN
ClIy4aiHbIX coObITHIA. Onepanuu
HaJl COOBITUSIMU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUU HE3ABUCUMBIX
VICTIBITAHU I
OBIIEE KOJIMYECTBO 34
YACOB IIO I[TPOI'PAMME
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11 KIIACC
HaunmenoBanue paznena  |KonmuectBo OcHOBHOE coziepKaHUE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB oO0yyJaronmxcs
MaremaTuyeckoe OKu1aHue 4 [Ipumepbl NpUMEHEHHS OcBauBaThb NOHATHE MATEMATUYECKOTO
CIIy4allHOW BEJIMYUHBI MaTeMaTHYECKOTO OKHUIAHUS O’KHJIaHHS.
(cTpaxoBaHue, JIOTEpES). IIpuBoauTh 1 00CYKAATH TPUMEPHI
MareMatndeckoe 0:KUJaHUE CYMMBI IIPUMEHEHUS MATEMATUYECKOTO
CIIyYalHBIX BEJIMYHH. OXXKMIaHHUS.
MaremMatndeckoe OXKugaHue BeruncasaTb MaTeMaTHYECKOE
r€OMETPUYECKOTr0 U OMHOMHUATILHOTO OXKUJaHUE.
pacupeneacHuin HUcnoab30BaTh NOHATHE
MaTEMATUYECKOTO OKUTAHUS
Y €T0 CBOMCTBA IIPU PELLICHUH
3a/1a4.
HaxoanTth 110 n3BeCTHBIM PopMyIam
MAaTEMATUYECKOE OKUAAHUE CYMMBI
CIIyYalHbIX BEJIMYMH.
Haxoauts 1o u3BecTHbIM opmyiam
MAaTEMATUYECKUE OXKUTAHUS
CIIyYalHBIX BEJIMYNH, UMEIOLIAX
T€OMETPUYECKOE U ONHOMHUAITHHOE
pacrpeaeneHus
Jucnepcus u crangapTHoe 4 Jucnepcus u crangapTHoe OcBauBaTh NOHATHS: AUCIIEPCHS,

OTKJIOHEHUE CIIy4alHOU
BEJINYUHBI

OTKJIOHEeHUE. Jlucniepcun
reOMETPUYECKOTO U OMHOMHAIILHOTO

CTAaHJAPTHOE OTKJIIOHEHHE CITy4YalHON
BEJIMYMHBI.

63



denepanpHast pabouas nporpamma | Maremaruka. 10—11 kimaccel (0a30BbIi YPOBEHB)

pacrpeeeHusI.

[TpakTuueckas pabora

C UCITIOJIb30BAHUEM DIICKTPOHHBIX
TaO0JIHII

Haxoautsb nucnepcuro

0 pacIpeaesICHUIO.

HaxoanTh 1o U3BeCTHBIM
dbopmyam AUCTIEPCHIO
r€OMETPUYECKOTO U OMHOMHAIBHOTO
pacnpeneneHus, B TOM YHCIIE B X0/
MPaKTUYECKON pabOThI

C HUCII0JIb30BAHUEM DJIEKTPOHHBIX
TadJIUIL

3aK0H OOJIBIINX YHCE]T

3akoH OosbuX yrces. BeiOopoyHbIit
METOJI UCCIEAOBAHUM.

[IpakTrueckas padora

C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
TaOJIAILL

3HAKOMHUTBCS C BEIOOPOUYHBIM
METOJIOM UCCJIEI0BAHUsI COBOKYITHOCTH
JTAHHBIX.

N3yuaTh B X0/1€ MPAKTUIECKON pabOTHI
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIHI] TIPUMEHEHHE BEIOOPOUYHOTO
METOJIa UCCIIETOBAHMS

HenpepsiBHBIE ClyyaliHbIE
BEJIMYUHBI (pacipeieNieHus )

[IprMepbl HENPEPBIBHBIX CIyYalHBIX
BeJIMUrH. OyHKIUS ITIOTHOCTH
pacrtpenenenus. PaBaomepnoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaThb NOHATHUS: HEMIPEPHIBHAS
cllyJaiiHasi BeTUYMHA, HETIPEPHIBHOE
pacnpezenenue, QyHKIUS MII0THOCTH
BEPOSITHOCTH.

IIpuBOAUTH TPUMEPHI HENTPEPBHIBHBIX
CIIy4alHbIX BEJIMYMH.

Haxoantb BEpOSITHOCTH COOBITUI

10 JaHHOW (DYHKIIMH MIJIOTHOCTH, B TOM
YKCJIe PABHOMEPHOTO pacIpeiesieHus
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HopwmansHoe pacnipenenenue 2 3anaun, npuBOAAIIKE K HOpMaIbHOMY | (OcBamBaTh MOHATHSA: HOPMAJILHOE
pacnpezeneHuto. OyHKIUS pacrpeneieHue.
IUIOTHOCTU ¥ CBOKCTBA HOPMAJIBHOTO | BBIIEJISITH 110 OIIUCAHMIO CITyYaiHbIC
pacnpeeneHus. BEJIMUMHBI, pacrpe/ieICHHbIC
[TpakTnueckas pabora 10 HOPMAaJLHOMY 3aKOHY.
C UCTIOJIB30BAHUEM DJIEKTPOHHBIX IIpuBoauTHL IpUMePHI 337124,
TaOIIHI MPUBOAIINX K HOPMATBHOMY
pacrpeieIeHHUIO.
HaxoauTth 4ncioBbie XapaKTePUCTHKU
HOPMAJIBHOTO pacrpeaeeHus
10 U3BECTHBIM (hopMyJiam.
Pemarsb 3a1aun, cBA3aHHbIE
C IPUMEHEHUEM CBOMCTB HOPMaJIbHOTO
pacnpeneneHuid, B TOM YUCTIe
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX
TabJIuUIL
[ToBTOpEHUE, 0000IIEHNE 19 [IpeacraBneHre JaHHBIX C TOMOUIBIO [ToBTOPSTH N3YYEHHOE U BHICTPAUBATh

U CUCTEMATHU3AaIINs 3HAHUHN

TaOJIMI ¥ IUarpaMM, oNucaTeabHast
CTaTUCTHKA, OIIBITHI

C pPaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMHU COOBITUAMH,
BBIYHCIICHUE BEPOATHOCTEN COOBITUI
C MpUMEHEHUEM (POopMYyIT

U TpaTuecKuX METO0B
(KoopuHaTHAs TIpsiMast, IEPEBO,
Jquarpamma Jusepa), CiiydyaiHbie

CHUCTEMY 3HAHUMU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOMN BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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HHEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM NPOT'PAMMBI CPEJHEI'O OBIIEIO
OBPA30BAHUSA U DJIEMEHTOB COIAEPKAHUS 110 MATEMATHUKE

B ¢denepanbHbIX M perHOHANBHBIX MPOIEAypax OICHKHA KadecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacHpeesIeHHbIX M0 KjaccaM IMPOBEPSIEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBbl
CpelHero o01ero o0pa3oBaHus U AJIEMEHTOB COJEPKAHUSI 10 MAaTEMATHUKE.

10 KJIACC

IIpoBepsiemble TpeOOBaHMS K Pe3yIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTeIbLHOM
NMPOrpamMMmblI

Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTAThI OCBOEHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa30BaTeNbHOM IPOrpaMMBbl CPETHETO 0011IEro 00pa30BaHuUs
pe3yJbrara

1 Yucna v BBIYUCIECHUS

11 OnepupoBaTh MOHATUAMHA: PALIMOHAIBHOE U IEUCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI

12 BbimonsHate  apudMeTHueckue — OnepaluMd ¢ palUOHATIbHBIMU
' Y JCUCTBUTENBHBIMH YU CIAMHU

13 BbINONMHATE  NpUONMIKEHHBIE  BBIYKMCIEHUS, WCIOJb3Yys IMpaBHUiia

OKPYTJIEHUS], 1€NIaTh MPUKUAKY Y OLEHKY PE3yJIbTaTa BEIYUCICHUN

OnepupoBaTh TOHATHUAMU: CTENEHb C IEJIbIM I[TOKa3aTelIeM,
CTaHIapTHas ¢opma 3amucu JEHCTBUTEIHLHOTO YHCIA, KOPEHb
1.4 HATypaJbHOM CTENEHHW; UCIOJIb30BaTh MOAXOMASIIYI0 (GopMy 3amucH
JNEHCTBUTENBHBIX YHCEN JUISl PELICHUS MPaKTUYECKUX  3aaay
Y TIPEJICTABJICHUS JAHHBIX

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO
1.5 yria; UCIHOJIb30BaTh 3alKCh MPOMU3BOJILHOTO YyIJIa 4epe3 OOpaTHbIe
TPUTOHOMETPUUYECKHE PYHKIIUU

2 YpaBHEHUS U HEPABEHCTBA

OnepupoBath MOHATUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 LEJ0€, PAalMOHAIIBHOE, WPPALMOHAIBHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
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Beimonaate mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX — BBIPAKEHHI

2.2
U pelIaTh TPUTOHOMETPHUECKUE YPaBHCHUS
BrImonHsaTe npeoOpa3oBaHUs TENTBIX, paroHATBHBIX
2.3 U WPPAIMOHAIBHBIX BBIPAKCHUN W PEIIaTh OCHOBHBIC THIIBI IICIIBIX,
palMOHANBHBIX U UPPAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA /IS PEIICHUS] MATEMATHYECKUX
' 3a/1a4 1 3a7a4 U3 pa3InyHbIX 00JIaCTEN HAYKU U PEAIbHOM KU3HU
MonenupoBaTh peajibHble CUTYyalldd Ha SI3bIKE aJireOpbl, COCTABIISTH
2.5 BBIPAXCHUSI, YPAaBHEHHSI, HEPABEHCTBA IO YCIJIOBHIO 3a1a4H, UCCIIEA0BAThH
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BaHUEM alllapaTa ajareopbl
3 @OyHKIMYU U rpapuKu
OnepupoBaTh MOHATUSIMH: (DYHKIIMS, CHOCOOBI 3aMaHus (PYHKIIWH,
3.1 00JaCTh OMpEeNIEeJICHUSI U MHOXECTBO 3HAUCHUM (PYHKIUHU, Tpadux
(GyHKUIHH, B3aUMHO OOpaTHbIE (DYHKIIHH
3.2 OnepupoBaTh MOHATHUAMHU: YETHOCTh M HEYCTHOCTHh (HYHKIIMH, HYJIU
' GyHKIHUH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku PyHKIUHN 7151 penIeHUs] ypaBHEHU N
34 Crpouth M uMTaTh TpadUKH JMHEHWHOW (PYHKIUHU, KBAJAPATUIHOU
' (GyHKUIMH, CTENIEHHON (PYHKIMHU € LENbIM MTOKa3aTelIeM
Hcnonb3oBath rpaduku (QyHKIUE I HUCCIEAOBaHUS IMPOIECCOB
35 Y 3aBUCUMOCTEH TIPH PEIICHNH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB
' U pEalbHON >KM3HHU, BBIpaXKaTh (HOpMyJaMH 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU
4 Havana maTemMaTnueckoro ananmsa
41 OnepupoBath MOHATUSIMH: TOCIEIOBATEIBHOCTD, apudmeTrueckas
' U TeOMETpUYECKasi IpOrPeCCUU
OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIIAsI TEOMETPUIECKAs
4.2 nporpeccusi, CyMMa OECKOHEYHO YOBIBAalOIIe TreoMeTpuiecKon
porpeccuu
4.3 3agaBaTh MOCJIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOaAMU
44 Hcnonbs30BaTh CBOMCTBA  IIOCIEIOBATEIBLHOCTEM W MPOTrPECCUM
' JUTSL pEIICHUS PealTbHBIX 3aj[ad MPUKIATHOTO XapaKTepa
3) MHoXxecTBa U JJOTUKa
51 OnepupoBaTh NOHITHAMHU: MHOKECTBO, OTIepaIliy HaJl MHOYKECTBAMHU
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Hcnonb3oBaTh TeOpeTI/IKO-MHO)KeCTBeHHI:Jﬁ armapar Jil OIMMCaHHsA

5.2 peanbHbIX MPOLECCOB M SBJICHUWA, NPH PEIICHHH 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB
53 OnepupoBaTb MNOHATUSIMHU: OIPEJEICHUE, TEOpPEMa, CJE/ICTBUE,
' JI0Ka3aTeIbCTBO
6 Teopust BepOsITHOCTEH U CTATUCTHKA
6.1 Yurtarh U CTPOUTH TAOJIHILIBI U TUATPAMMBI
OmnepupoBaTh MOHATUSIMHU: cpeaHee apupMeTHUecKoe, MeIauaHa,
6.2 HauOoJblllee, HaUMEHbLIEE 3HAUEHUE, pa3Max MacCHUBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU:  CIyYalHBIM  SKCIIEPUMEHT  (OIIBIT)
U Cly4ailHO€ COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTapHbBIN
6.3 UCXOJ) CIy4yallHOTO OIBITAa; HAaXOJUTh BEPOATHOCTH B OIBITAX
' C  PaBHOBO3MOXHBIMM  CIy4YalHBIMH  COOBITHSIMH,  HaXOJHTh
U CpaBHUBATh BEPOSITHOCTH COOBITUH B HM3YUYEHHBIX CIIy4alHbBIX
DKCIIEPUMEHTAX
Haxoauts 1 opMynupoBaTh COOBITUS: IEPECEUECHNE U OObETUHEHHE
6.4 JAHHBIX COOBITUN, COOBITHE, MPOTUBOIMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCA AUarpaMMamMu  Oiiepa U (HOpPMYJON  CIIOKEHUS
BEPOSITHOCTEN P PEILIEHNH 3a]1a4
OnepupoBaTh MOHATHUAMM: YCIOBHAs BEPOSATHOCTb, HE3aBHCHMBIE
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTU C TTOMOIIBIO MPaBHUJIa YMHOKECHHUS,
C IOMOUIBIO JIEPEBA CIIYHYaitHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPAaBWIO YMHOXKEHHUS MpPU pPEUICHUU
' 3ama4
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS,
6.7 cepus UCTIBITAaHUM, YCIIEX U HeyJaua; HaXOAUTh BEPOSITHOCTH COOBITHI
' B CEpPUM HE3aBUCHUMBIX MCHBITAHUWA IO MEPBOTO YCIeXa, HAXOAMUTH
BEPOSITHOCTH COOBITHI B CEpUU UCTIbITaHu bepHym
6.8 OnepupoBaTh MOHATUSMU: CiIy4ailHas BeJIMYMHA, paclpeneseHue
' BEPOSITHOCTEN, IMarpaMMa pacnpeieeHus
7 ['eomeTpus
7.1 OrnepupoBaTh MOHATUSIMU: TOUKA, PSIMAasi, IIIOCKOCTh
79 [IpuMeHSTh aKCUOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IMIpH

pCHICHUH I'COMCTPHUUCCKHUX 3aJa4d
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7.3

OHCpI/IPOBaTB IMMOHATHUAMU: MAPAJJICIIBHOCTh U INCPICHAUKYIISIPHOCTD
IIpAMBIX U IUIOCKOCTEH

74

KnaccudunmpoBaTs B3aMMHOE pacroaokeHUE MPSAMBIX U IIIIOCKOCTEH
B IIPOCTPAHCTBE

7.5

OnepupoBarh MOHATHUSAMM: ABYTPAHHBIM YIroJl, TPaHW JIBYTPAHHOIO
yria, peOpo ABYTpaHHOrO yria, JJMHEWHBIA yroj ABYTPAHHOrO yria,
rpagycHas Mepa JByTpaHHOIO 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

Pacnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MMUpaMuIa, MpU3Ma,
NPsIMOYTOJIBHBIN NapaJijiesIenuIel, Kyo)

7.8

KnaccudunmpoBatb MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHUS JUIS
Kiaccupukanuu (BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMble W HAKJIOHHBIC MPHU3MBI,
napayuIeNIeTuIe bl )

7.9

OHGpI/IpOBaTB ITOHATHUSAMMU: CCKYyIIaAa IIIIOCKOCTD, CCUCHUC
MHOI'OTPaHHHUKOB

7.10

OOBACHATP MNPUHUMUIBI OCTPOEHHUS CEYEHUH MHOTOTPAHHUKOB,
UCIIOJIb3YsI METOJ CIIEI0B

7.11

CTpouTh CceueHUs MHOTOTPAHHUKOB METOIOM CIIEJIOB, BBITIOTHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB IPOCTHIX OOBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y

7.12

Pemars 3aJa4d  Ha  HaXOXIACHHUC TI'COMCTPHUCCKHX  BCIHNYHH
I10 06pa3uaM WJIK aJITOPUTMaM, IPUMCHSA U3BECCTHBIC aHAJIMTUYCCKHC
MCTOABI IIpU PCHICHHMHM CTAaHAAPTHBIX MATCMATHYCCKUX 3aldad
Ha BbIYHMCIICHHUC paCCTOHHI/Iﬁ MCXKOY IABYMA TOYKaMH, OT TOYKH
a0 HpHMOfI, OT TOYKHM OO0 INNIOCKOCTH, MCKAY CKPCIIHUBAIONIUMHCS
IIPpAMBIMH

7.13

Pemartpb 3ajladyd Ha  HaXO0XIACHHUC TI'COMCTPHUUCCKUX  BCIIMYHUH
10 06pa3uaM HJIK aJITOPpUTMaM, IIPUMCHAA N3BCCTHBIC aHAJIMTUYCCKUC
MCTOJAbI IIpM PCHICHHHU CTAHAAPTHBIX MATCMATHYCCKHUX 3aJad
Ha BBIYUCIICHUC YTJIOB MCKY CKPCIIUBAOIMUMUCA IIPAMBIMU, MCKIY
HpHMOﬁ H INIOCKOCTBIO, MCIKAY INIOCKOCTAMU, IBYTI'PAHHBIX YIJIOB

7.14

Beruncnarh oO0beMbl W IIIOMIAAM MOBEPXHOCTEM MHOTOIPaHHUKOB
(mpusma, TUpamMuaa) C TOpUMEHEHHEM  (GOpMYyJ, BBIYHUCIATH
COOTHOIIIGHUSI MEXAYy IUIOMIAAIMU TOBEPXHOCTEH, OOBEeMaMu
MOTI00OHBIX MHOTOTPaHHUKOB
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7.15

OnepupoBaTh MOHATUSIMH: CUMMETPHUSL B IPOCTPAHCTBE, LIEHTP, OCh
U IUIOCKOCTh CHMMETPHUM, LEHTP, OChb M IIJIOCKOCTH CHMMETPUH

burypsl

7.16

W3BnekaTh, MpeoOpa3oBBIBATh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpeACTaBICHHYIO
Ha yepTekax U pUCYHKax

7.17

[IpumeHaTH r€OMETPUYECKHE (baKTeI JUISL pereHus
CTEPECOMETPUYECKUX 3a/1ad, IPEAIOJIAraloliuX HECKOJIbKO II1aroB
pELIeHNs, €CII YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU (popme

7.18

[IpuMeHSATh MPOCTEHIINE IMPOrpaMMHBIC CPEICTBA U DJICKTPOHHO-
KOMMYHHKAIIHOHHBIC CHCTEMBI IPH PEHICHUH CTEPECOMETPHUCCKUX
3ama4

7.19

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATHUUICCKHUX BaKOHOMepHOCTeﬁ B IIpHUPOAC
H )KU3HH, paCIIO3HABATh IIPOABJICHHUC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

7.20

[IpuMeHATh, TMONYyYEHHBIE 3HAHUS HAa TMPAKTUKE: aHaJM3UPOBATh
pealibHble CUTyallul U MPUMEHSATHh U3YUYEHHbIC MOHSTHSA B IMPOLIECCE
MOWCKA PEIIECHUsT MaTeMaTHYECKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJEIUPOBaTh pEalbHbIE CUTyallud Ha S3bIKE T'E€OMETPUH,
UCCIIEI0OBAaTh  IOCTPOEHHBIE  MOJEIA  C  HCIOJb30BaHUEM
r€OMETPUYECKUX TOHATUA W TEOpEM, ammapara ajiredpbl, pemiath
MPaKTUYECKUE 3aJ]auu, CBSI3AHHBIE C HAXOXKJICHUEM T€OMETPUUYECKHUX
BEJTUYUH

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COICPKAHUS

1

Yucia v BEIYUCIIEHUS

1.1

Panmonansubie yncina. OOBIKHOBEHHBIC M JACCATUYHBIC APOOH, MPOIICHTHI,
OCCKOHEYHBIE TEpHOaUYEeCKUe ApoOu. ApudMeTHuecKue orepauu
C palMOHAJIBHBIMH YHCIAMH, TPEOOpPa30BAHUS YHCIIOBBIX BBIPAKCHUI.
[Ipumenenue npobGeil W MPOIEHTOB IS PEIICHUS TPUKIAAHBIX 3aaad
W3 Pa3JIMYHbIX OTPACIC 3HAHUN U PEAIbHOMN KU3HU

1.2

JeucrButenpHble yucia. PanvoHambHbIE W HUppalMOHAIBHBIE YHCIA.
Apudmernueckue ornepanuu c JIEUCTBUTEIIbHBIMU YHCJIaMH.
[Tpubnm>keHHbIE BBIUMCICHUS, TIPABUIA OKPYTJIEHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BhIYUCIEHUN
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Cremenp ¢ 1enbiM  TokazateneMm. CranmaptHas ¢Gopma  3ammcu
nercTBUTEeNbHOrO ymcia. Mcmonb3oBaHue mnoaxojsmied (Hopmbl 3amucu

1.3 .
NEUCTBUTEIBHBIX ~ YMCEN  JJI1  PEIICHUS  MPAKTUYECKUX  3ajay
Y MIPEJICTABIICHUS JaHHBIX
14 ApudmeTnyeckuii KOpPEHb HaTypaJbHON CTEIICHHU. JlencTBus
' ¢ apuPMETHICCKUMHU KOPHSIMH HATypaJIbHON CTETICHU
15 CHHYyC, KOCUHYC U TaHT€HC YHCIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
' ApPKTAHT€HC YHUCIIOBOTO ApTyMEHTA
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnecTBa M TOXKIACCTBEHHBIC ITPEOOPaA30BaAHUS
99 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHHI. OcHOBHBIE
' TPUTOHOMETPUUECKHUE (GOPMYITBI
23 YpaBHeHHE, KOpeHb ypaBHEHMsS. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
' Metoa uHTEpBAJIOB
2.4 Pemienue 1enbix u ApoOHO-pAIMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Peuienne nppanvoHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Peuienre TpUroHOMETPUUECKUX YPABHEHHI
27 [IpumeHeHne ypaBHEHHU U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 3a1a4
' W 3aJ71a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U PEATTbHON KUZHU
3 OyHKIMHU U rpaduKu
31 OyHKIMA, cnocoObl 3amaHus ¢QyHkuuud. ['padux dyskuu. B3aumuo
' oOpatHbie QyHKITUH
3.9 OO6nactb onpenesieHrss U MHOKECTBO 3HaueHui pyHkuuu. Hynu GyHkmm.
' [TpoMexyTKkH 3HAKOTIOCTOSIHCTBA. YeTHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHas QpyHKIHS C HATypaJIbHBIM U 1I€JIBIM MOKa3arenieM. Ee cBoiicTBa
' u rpaduk. CBoicTBa U rpaduK KOPHS N-0M CTENEHU
3.4 Tpuronomerpuueckasi OKpPYKHOCTb, ONPEACICHUE TPUTOHOMETPHUUECKUX
' (GYHKIIUNA YUCIIOBOTO apTyMEHTa
4 Hauana maTeMatnueckoro aHajimsa
41 IlocnenoBarenbHOCTH, cr1oCcoOBI 3aJlaHUSA MOCJIEJ0OBATEIbHOCTEMN.
' MOHOTOHHBIE TOCIIEIOBATEIIBHOCTH
Apudmernueckas u reomerpuueckas nporpeccuu. beckoneuHo yowiBaroias
4.2 reomerpuyeckas  mporpeccus. CymMma  OeCKOHEYHO  yOBIBaroIiei

reoMeTpuueckor  mporpeccun.  Popmyna  CIOXKHBIX  MNPOLIEHTOB.
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Hcnonb3oBaHre Mporpeccuu A peuieHusl peaibHbIX 3a7a4 MPUKIIaIHOTO
XapakTepa

MHoOX€eCTBa U JJOTUKa

5.1

MHoXxecTBO, onepanuu HajJ MHOxecTBamu. Jluarpammel Ditniepa — BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO — ammapara Uil  ONUCAHUSA
peanbHBIX MPOIECCOB U SIBIICHUM, MPU PEUICHUU 3a7a4 U3 APYTUX YUCOHBIX
MPEIMETOB

5.2

Onpez[eﬂeHHe, TCOpECMaA, CICACTBHUC, JOKA3ATCIILCTBO

Teopus BEpOSITHOCTEN U CTATHCTUKA

6.1

[IpencraBienre JaHHBIX C MOMOIIBI0 TaOmui u guarpamMm. CpeaHee
apudMeTHIeCKOe, MeMaHa, HanOoIbIlee U HAMMEHBIIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE YHUCIIOBBIX HAOOPOB

6.2

CnydaiiHble  KCIIEpUMEHTHI  (OMBITBI) W CIOy4YailHbie  COOBITHSI.
DneMeHTapHble COOBITUSA (KMCXOJbl). BeposATHOCTH Ciy4allHOTO COOBITHSI.
bmuzocth 4YactoTel M BEpOSTHOCTH CcOObITHH. Cily4ailHble OIBITHI
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. BeposSTHOCTH COOBITHI
B OTIBITaX C PABHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITUSIMU

6.3

Omnepanuu HaJl COOBITUSAMU: TIEpeCcEUeHUE, 00BETMHEHHE, TPOTUBOIIOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEN

6.4

YcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEM. [[epeBo CiydallHOTO
skcrniepuMmenTa. @opmyiia 1MoaHo# BeposTHOCTH. He3aBucrmbie COOBITHS

6.5

KomOunaropHoe npaBuiio ymHoxenus. [lepectanoBku u paktopuan. Yucno
couetanuii. Tpeyronsuuk [lackans. ®@opmyna 6unoma HetoTona

6.6

bunapHbIi ciydaifHbIl ONBIT (MCTIBITAHUE), YCIIEX U Heynaya. HezaBucrumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HCHBITAHUM 110 mepBoro ycmnexa. Cepust
HE3aBUCHUMBIX UCIIbITAHUN bepHyiun

6.7

Cnyuaitnas BennuuHa. Pacnpenenenne BeposiTHOcTed. Jmarpamma
pacnpeaenenus. [Ipumepsl pacnpenesieHui, B TOM YUCIE€ T€OMETPUUYECKOE
1 OMHOMHAJIBHOE

I'eomerpus

7.1

OcHoBHbIE MOHATUS  cTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTD,
npoctpancTBO. [loHsATHE 006 AKCHOMATHYECKOM MTOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX

7.2

B3auMHOe pacronoxeHrne NpsMbIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
MapaJuielibHble W CKpeIMBaroImuecss npsmMbie. [lapaiuienbHOCTh HPsIMBIX
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Y IUIOCKOCTEN B MPOCTPAHCTBE: MapajuiesbHbIC NPSIMBIE B MPOCTPAHCTBE,
NapajlJIEIbHOCTh TPEX MPSMBIX, MapajuIeIbHOCTh MPAMON M TUIOCKOCTH.
Yrael ¢ COHampaBJICHHBIMU CTOPOHAMH, VYIOJ MEXAYy MOPSMBIMHU
B npocTtpadcTie. [lapamienbHOCTh IIOCKOCTEN: MapauIelIbHbIE TIIOCKOCTH,
CBOMCTBa MapaJyIeNbHBIX IUIOCKOCTEH. IIpocrteiinme mpocTpaHCTBEHHBIE
Gurypsl Ha TUIOCKOCTH: TeTpadap, KyO, Hapalieenurnen, MOCTPOCHHE
CCUCHMU

7.3

[leprieHIMKYISIPHOCTh IPSAMOM U TUIOCKOCTH: IEPIICHANKYIJISIPHBIE IIPSIMBIE
B NPOCTPAHCTBE, IMpsAMbIE TNapaUIeIbHbIE W  IEPICHANKYISIPHBIC
K IJIOCKOCTH, IIPU3HAK NEPIEHIANKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOpEMa
0 MPAMON NEPHEHAUKYIAPHON IUIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YIOJ
MEXKIY IMpAMOM M IUIOCKOCTBIO, JBYIPAHHBIA YIOJI, JIMHEHHBIA YIOJI
NBYI'PAHHOTO yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 IJIOCKOCTH, MPOEKUHMs (UTYpPBHI
Ha IIJIOCKOCTb. IleprieHIMKYISAPHOCTD IIJIOCKOCTEN: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 Tpex NepneHInKyJIspax

7.4

[ToHsiTHE MHOTOIpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBIITYKJIbIE
U HEBBINYKJIbIE MHOIOTPAHHUKM, pa3BepTKa MHoOrorpaHHuka. IIpusma:
N-yrojibHas MpU3Ma, TPaHW W OCHOBAHWS MNPU3MBI, MpsAMas U HAKJIOHHAs
npu3Mbl, OOKOBas W TMOJHAs TOBEPXHOCTh mNpu3Mbl. [lapannenenunesn,
IPSMOYTOJIBHBIN MapaJUIeICUIET U €ro cBoicTBa. [lupamuaa: n-yronpHas
MUpaMKia, TPaHd U OCHOBAHKE MUPaMUIbl, OOKOBAs U MOJIHAs MOBEPXHOCTh
NUpaMUJibl, TMpaBWIbHAsE M YCEUYEHHAs MNHUpaMHAA. DJIEMEHThl MPU3MBbI
n nupamubl. [IpaBuibHBIE MHOTOTPAaHHHMKH: TMOHSITHE MPABUIBHOIO
MHOTOTPaHHMKA, TPAaBUJIbHAS IPU3Ma U MPaBUJIbHAS TUpaMUIa, PABUIIbHAS
TpPEyroJibHasi MHUpaMuia U TPaBWIbHBIA TeTpadap, kyoO. [Ipeacramienue
0 MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAa3Ap, MOAEKa’ap U ukocady CedueHusd
IIPU3MBI U IUPAMUIBI

7.5

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. JIEMEHThl CHMMETPUU B MNHUPaAMHUAAX, MHapajulesenunenax,
MPaBUJIbHBIX MHOTOIPaHHHUKAX

7.6

Boruncnenue 5>1€MEHTOB MHOTOTPAaHHUKOB: pelpa, OUaroHaliu, YIJIbL.
[Tnomaas OOKOBOM MOBEPXHOCTU M MOJIHOM MOBEPXHOCTU MPAMON MPU3MBI,
IUIOLIAAb OCHOBAaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSMOM MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOW MUPaMUIBbI,
TeopeMa O IUIoaau yceueHHoW nupamMuibl. [lonatue 06 oobeme. OO6bemM
MAPaMUbL, TPU3MBbI

7.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHONIICHUS MEXAY IUIONIAIIMU
MOBEPXHOCTEHN, 00beMaMu MTOAOOHBIX TEJ
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11 KJIACC

IIpoBepsiemble TpeOOBAHMS K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOIM

NPOrpaMmbl
Kon IIpoBepsiemble IPpEAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa30BaTeNbHON IPOrpaMMBbl CPETHETO 00ILEr0 00pa30BaHUs
pe3ynbTara
1 Yucna 1 BBIYUCIEHUS
OnepupoBarh NOHATUAMU: HATYPAIBHOE, LEJI0€ YNUCIIO; UCIIOJIb30BATh
1.1 MPU3HAKU JICIMMOCTH LEJIBIX YUCEII, PA3JIOKEHUE YMCIIA HA TTPOCTHIE
MHOYHWTEIH ISl PELICHUS 3a/1a4
1.2 OnepupoBaTh NOHATHUEM: CTENIEHD C PAIMOHAIIBHBIM ITOKa3aTeJIEM
13 OnepupoBaTb  MOHATUAMH:  JorapuM  YuCia,  JECSITHYHBIC
' U HaTypaJibHbIE Jorapu(mbl
2 YpaBHEHUs 1 HEPABEHCTBA
[IpuMeHsATh CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUs BBIPAXKECHHUI,
2.1 OIlEpUPOBATh NOHATUAMU: IT0KA3aTEIBHOE YPAaBHEHUE U HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIbI IT0KA3aTENIbHBIX YPABHEHUI U HEPABEHCTB
BrimonHsaTe npeoOpazoBaHus BHIPAKEHUH, COAEPIKAIIMX JIOorapudMsl;
99 OIepUpPOBaTh HNOHATUAMU: aorapuMUIEcKoe YPAaBHEHHUE
' U HEpPaBEHCTBO; pelIaTh OCHOBHBIE THUIIBI JIOrapu(MUYECKUX
YPaBHEHUW U HEPABEHCTB
2.3 HaxoauTe pemenns mpoCTENINX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMHU: CHCTEMA JIMHEHWHBIX YpPaBHEHHU H €€
24 pELIEHHE; UCTIOIB30BaTh CUCTEMY JTMHENHBIX YPABHEHUM ISl PEILIEHUS
MPAKTUYECKUX 3314
25 Haxomute pemeHuss NPOCTEHMINIMX CHCTEM UM COBOKYITHOCTEH
' palMOHAIBHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTYallMM Ha SI3bIKE ajireOpbl, COCTaBIAThH
26 BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 33/1a4H,
' MCCIIEN0BAaTh TIOCTPOCHHBIE MOJENIHM C HCIIOJIb30BaHUMEM ammapara
aJreOpsl
3 @OyHKIUYU U TpapuKu
OnepupoBath MOHATUAMH: TEpUOAUYECKas (PYHKIUS, MPOMEKYTKU
31 MOHOTOHHOCTH (D)YHKIIUH, TOUKU 3KCTpeMyMa (PYHKIIMH, HAauOOJIbIIIee
' Y HaMEHbLIee 3HaUeHUs (PYHKIIMH Ha IPOMEKYTKE; UCIIOIb30BaTh UX
JUTSL iCClieToBaHusl (DYHKIIMH, 3aIaHHON Tpadurom
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OnepupoBatb HOHATUSAMU: rpaduku [IOKa3aTeJIbHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (PYHKIUHN; N300paXkaTh UX

3.2 .
Ha KOOPJMHATHOM ITIOCKOCTH MW HCIOJb30BaTh ISl PEIICHUS
YPaBHEHUI U HEPABEHCTB
N300paxaTh Ha KOOPAWHATHOW TUIOCKOCTH TpaduKH JIHMHEWHBIX
3.3 YPaBHEHUH M MCNOJIb30BaTh UX JJI PELICHHUs] CUCTEMbI JIMHEHHBIX
YpaBHEHUU
34 Hcnons3oBath rpaduku (YHKIHMA U1 MCCIEAOBAHUSA IPOILIECCOB
' Y 3aBUCUMOCTEN U3 JPYTUX YYEOHBIX TUCIUILINH
4 Hayayia MaTeMaTH4eCKOTO aHaIn3a
OmnepupoBaTh MOHATUSMM: HENpPEpPbIBHAS (PYHKIMS, MPOU3BOIHAS
4.1 (yHKUIHMH; WCHOJIb30BaTh TE€OMETPUYECKHM W (PU3NYECKH CMBICI
IIPOU3BOIHOM IS pELICHUS 3a1a4
49 HaxoauTe TpOW3BOJHBIE AJIEMEHTAPHBIX (PYHKIMM, BBIYHUCIATH
' IIPOU3BOIHBIE CYMMBI, TPOU3BEAEHUS, YACTHOTO (PYHKIIUI
Hcnonp30BaTh  MPOU3BOJIHYIO  JUIsL  HCCIENOBaHUS  (QYHKIUH
4.3 HAa MOHOTOHHOCTh M JKCTPEMYMbI, MPUMEHATH PE3YyJbTaThI
UCCJIEI0BAHMS K TOCTPOEHUIO IPaPUKOB
44 Hcronb30BaTh NPOU3BOAHYIO Ul HAXOXKIAEHUS HAWITy4YIIEro penIeHUs
' B IIPUKJIAJHBIX, B TOM YUCJIE COLUAIIBHO-DKOHOMHUYECKHX, 3a/1a4ax
45 OnepupoBaTh MOHATUSMU: MepBOOOpa3Hasi U MHTETpall; MOHUMATh
' reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaja
46 Haxomute mnepBooOpa3Hble 3eMEHTAapHbIX (YHKUUN, BBIYHCISATH
' uHTerpan no gopmyne Hetotona — Jleiibnuia
Pemate npukiiagHele  3aJaud, B TOM  YHCJIE€  COLMAIBHO-
4.7 SKOHOMHMYECKOTO0 M (U3MYECKOr0  XapakTepa, CpelCTBaMH
MaTEeMaTUYECKOIro aHaIn3a
3) Teopus BeposITHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAYEHUM  CIy4ailHOW  BEJIMYMHBI
' 10 PacIpeAesICHUIO WM C TOMOILBIO THarpamMm
OnepupoBarh NOHATHEM MATEMAaTHYECKOTO O>KHMJIaHHS, NPHBOJIWUTH
5.0 OpUMEPBl TOr0, Kak IPUMEHSAETCS MAaTeMaTH4YeCKOe OXHUIaHHE
' CIIy4ailHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKHUIAHHE
10 TaHHOMY pacIpeiesICHUIO
5.3 HMeThb ipeicTaBiIeHne 0 3aKOHE OOJIBIITNX YUCEIT
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5.4

Nmets IMpEACTABJICHUC O HOPMAJIBHOM paCHIpCACICHUN

6 ['eomerpus
OnepupoBaTh  MOHATHSAMH:  LUMAJUHAPUYECKAss  MOBEPXHOCTD,
6.1 oOpa3ymomire MIIMHAPUYECKON MOBEPXHOCTH, IMIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTh
6.2 Pacno3naBath Tena BpamieHust (IUWJIMHIP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUS TeJl BpaIleHUs
6.4 KinaccudunmpoBaTs B3aiMHOE pacnofiokeHue chepbl U IIOCKOCTH
OnepupoBaTh NOHATHUAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI05, BBICOTA
IIApOBOTO CJIO0, IIIAPOBON CEKTOP
6.6 Bbruancnsate o0beMBI U TUIOMIAAM  TIOBEPXHOCTEH TN BpalleHHS,
' reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMyII
OmnepupoBaTh TOHATUAMH: MHOTOTPAHHHK, BIHCAHHBIA B cdepy
6.7 Y OMUCAHHBIN 0K0JIO chepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH
TEJIO BpallleHUs
6.8 BbUMCAATE  COOTHONIGHUS MEXKIy IUIOMIAASIMH  TOBEPXHOCTEH
' 1 00beMaMu MOAOOHBIX TE
6.9 N306paxkath n3yyaemble (PUTypbl OT pyKU U C IPUMEHEHUEM MPOCTHIX
' YEePTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00OBEMHBIX (UTYpP: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTHh CEUEHHUS Tell
BpaIeHus
W3BrnekaTh, MHTEPNPETUPOBATH M TMPEOOPA30BBHIBATH HH(POPMAIIUIO
6.11 O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha
gepTekax U pUCyHKaX
[TpumensTh T€OMETPUIECKUE (bakThbI TUTST pEIICHMS
6.12 CTEPEOMETPUYECKUX 3a/lad, MPEANOJIAraloluX HECKOJbKO IIaron
pelleHus1, eClii yCIOBHs MPUMEHEHUS 33aHbl B IBHOU (popme
6.13 OnepupoBaTh NOHATHUEM: BEKTOP B POCTPAHCTBE
BhITIONHATE JEHCTBUS CIOXKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB
6.14 Y YMHOKEHHS BEKTOPa Ha YUCJI0, OOBACHATH, KAKUMHU CBOMCTBAMHU OHU
o0anaroT
6.15 [TpumeHsTh TPaBUIIO MapajuIeNenuIie/ia MPu CI0KEHUH BEKTOPOB
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6.16

OnepupoBaTh MOHATUSMHU: EKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE,
BEKTOp, MOJlYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yroa MeXZAYy BEKTOpaMH, CKaLIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJIJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonute cyMMy BEKTOpPOB U MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI
MEXIYy BEKTOpaMH, CKaJIsIpPHOE MIPOU3BEIAECHUE, PACKIIAIbIBATh BEKTOP
110 IBYyM HEKOJUIMHEAPHBIM BEKTOPaAM

6.18

33I[aBaTB IIJIOCKOCTb YPAaBHCHUCM B I{CKapTOBOﬁ CUCTCMC KOOPpAHUHAT

6.19

Pemrate HpOCT@ﬁHIHG TCOMCTPUYCCKHC 3a/la4i Ha IIPUMCHCHHUC
BCKTOPHO-KOOPAWHATHOT'O METO/1a

6.20

Pematn 3aJa4du Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUI
N HaXO0XKICHUC TI'COMCTPHUUCCKHX BCIUYHH IIO o6pa3uaM HnIm
AJIrOpruTMaM, INPpUMCHAA  HM3BCCTHBIC MCTOALI IIpK  PCIICHUUA
CTaHIAaPTHBIX MATCMATUYICCKHUX 3ada4

6.21

[IpuMeHSATh MPOCTEHIINE IMPOrpaMMHBIC CPEICTBA U 3JICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IPH PEHICHUH CTEPECOMETPHUCCKUX
3a7a4

6.22

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATUUICCKHUX BaKOHOMepHOCTGﬁ B IIpHUPOAC
H )KU3HH, paCIIO3HABATDb IIPOABJICHHUC 3daKOHOB I'COMCTPHUU B HCKYCCTBC

6.23

[IpuMeHsATh MOJy4YEHHbIE 3HAHMS Ha NPAKTUKE: aHAIM3UPOBATh
peanbHble CUTYallMM W NPUMEHITh W3yYEHHBIE MOHATUSA B MPOLECCE
MOMCKA PELIEHUsT MaTeMaTU4YeCKU CPOPMYIHPOBAHHON MPOOJIEMBI,
MOJEJINPOBaTh  pPEANBHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
UCCJENOBATh  IIOCTPOEHHBIE  MOJEIM  C  HMCIOJIb30BAaHUEM
T€OMETPUYECKUX TOHATHM M TEeopeM, ammapara ajireOpbl, pemarhb
IPaKTUYECKHE 3a7a4H, CBSI3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHMS

Kon IIpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 Hucna 1 BBIYKCICHUS
1.1 HarypanbHubie u uenblie uncia. [TpuzHaku JeIMMOCTH ENbIX YUCET
1.2 Crenensp ¢ pauroHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHU
1.3 | Jlorapudm uncna. JlecssTHuHbIE U HATYpAJbHBIE JTOTapUPMBbI
2 VYpaBHEHUS U HEPABEHCTBA
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2.1

[IpeoOpazoBaHue BbIpaKEHUN, COAEPKAIIUX JTOTapuPMbl

[IpeoOpazoBanuie BbIpaX)EHUN, COJEPKAIIUX CTEINEHH C PalMOHATIbLHBIM

2.2
MOKa3aTesieM
2.3 | [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | [lokazarenpHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHHU. Pellienre mpukiaaHbixX 3a7a4 ¢ IOMOIIbIO
' CHUCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 CucteMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB
[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
2.8 | MaTeMaTHUYECKHUX 3aj1a4 U 3a7a4 U3 pa3InYHbIX 00J1aCTEeH HAYKU U peaIbHON
KU3ZHU
3 OyHKIMHU U rpaduKu
Oyukuusa. [lepuonnueckne ¢QyHkuuu. [IpomMexxyTkm MOHOTOHHOCTH
3.1 ¢yskuuu.  Makcumymbl W MUHUMYMBl  QyHKuuu.  HawuOonbiiee
Y HaMEHblIee 3HaueHUEe (PYHKIIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIUU, UX CBONUCTBA U IpaUKu
3.3 [TokazaTtenbHas u norapudmudeckas QyHKIINH, UX CBOWCTBA U TpaduKu
3.4 Ucnonp3oBanue rpadukoB GyHKIUMA TSl pelIeHUsT ypaBHEHUN 1 THHEHHBIX
' CHCTEM
Ucnonws3zoBanne rtpadukoB (QYHKIUN [ KCCIEIOBAHUS TMPOIECCOB
3.5 U 3aBUCHUMOCTEH, KOTOpPbIE BO3HHMKAIOT IPU PELICHUH 3aJlady U3 JPYTUx
y4eOHBIX MPEAMETOB U pPEaTbHON KUZHU
4 Hauana maTemMaTnyeckoro aHanmsa
4.1 HenpepsiBHbIe QyHKITMK. METO HHTEPBAJIOB JIJISl PEIIICHUSI HEPABEHCTB
4. [IpousBomnas ¢yukmuu. ['eomeTpuyeckuit W (UBNYECKUNH  CMBICT
' MIPOU3BOTHOU
43 [IpousBomHbie  dieMeHTApHBIX  (pyHKIMA.  DoOpMynbl  HAXOXKICHUS
' MIPOU3BOJHON CyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUH
[IpumeneHnre MpOU3BOIHON K MCCIAEAOBAHHUIO (PYHKIIMHA HA MOHOTOHHOCTH
4.4 U dKcTpemMyMmbl. HaxoxaeHue HamOOJbIIEr0 M HAMMEHBIIEro 3HAYEHUS
(GyHKLIHUU Ha OTPE3Ke
[IpumeHeHne TPOW3BOTHOW [JIsI HAXOXKIACHHUS HAWIYUIIero pPelIeHHUs
4.5 B MPUKJIAJHBIX 33/1a4ax, i1 ONPEIECICHUsI CKOPOCTH MPOIECCa, 3aJaHHOTO

dbopmyoi unu rpapukom
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4.6

[TepBooGpaznas. Tabnuia nepBooOpa3HBIX

4.7

WNHuterpan, ero reomerpuyeckuii © (U3MYECKUNA CMBICT. Bbrunciaenue
uHTerpana no popmysne Herotona — Jleibuuia

TCOPI/I}I BepOHTHOCTCﬁ N CTaTHCTHUKA

5.1

UucnoBple XapakTEpUCTUKHA CIy4YalHBIX BEJIWYUH: MAaTEeMaTHYECKOE
OKHJIaHWE, TUCIIEPCHS U CTaHJApTHOE OTKIOHEHHE. 1Ipumepsl mpuMeHeHus
MAaTeMaTUYECKOTO OXKHUIAHWA, B TOM YHUCJIE B 3aJa4ax U3 ITOBCEIHEBHOMU
KU3HU. MaTemaTHueckoe OXXHJIaHue OWMHApHOM CIy4ailHOW BETWYHHBI.
MaremaTnueckoe 0’)KHJIaHUE CYMMBI CIy4alHbIX BEJIMYHMH. MaTemaTnueckoe
OKHUJIAHUE€ U  JIACIEpPCUsT  TEeOMETPUYECKOro U OMHOMHAIBHOTO
pacrnpeaeneHui

5.2

3akoH OOJBIIMX YHUCET W €ro poJib B HayKe, IMpUpPOJie W OOIIECTBE.
Bri0opouHbIii METOT UCCTIEIOBAHUM

53

[Ipumepsl HENpEpBIBHBIX CIIy4alHBIX BelW4YWH. [loHSATHE O TMUIOTHOCTH
pacupeneneHus. 3aaayu, NPUBOIAIIME K HOPMAIbHOMY PpAaCIpEICIICHHUIO.
[ToHsiTHE O HOPMAIBHOM pacIpeieIeHun

I'eomerpus

6.1

nmmenpryeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUIECKON
MOBEPXHOCTH, OCh LWJIMHIPUUECKON MOBEpXHOCTH. LlMmuHap: ocHOBaHUs
1 OOKOBas MOBEPXHOCTh, OOpa3yrolas U OCh, MIOHIAL OOKOBOM U MOJHOM
MOBEPXHOCTH

6.2

Konunveckass moBepXHOCTh, 00pa3yroIue KOHHYECKON ITOBEPXHOCTH, OCh
YW BEpIIMHA KOHUYECKOW MOBEpXHOCTH. KOHyC: OCHOBaHWME M BEpIIMHA,
o0OpasyroIas u och, IJIOIIaasL O0KOBOM U TTOJTHOM IMOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yIollie U BRICOTA, OCHOBAHMS U OOKOBas IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, IdaMmeTp, IUIOMAAb MOBEPXHOCTH CQEpHl.
B3anMHoe pacmosnoxkenne chepbl W IIOCKOCTH, KacaTelbHAs TUIOCKOCTh
K cdepe, miomaas chepol

6.4

N300paskenne e BpaleHus Ha MII0CKOCTH. Pa3BepTka muinHapa U KOHyca

6.5

KoMOunanmu Ten BpamieHus W MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,
ONMMCaHHBIA OKOJIO c(ephl, chepa, BIMCAaHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUs

6.6

ITonsarue 06 06beme. OcHOBHBIE CBOMCTBA 00beMOB Tell. TeopemMa 00 o0beMe
PSIMOYTOJIBHOTO Tapajuieyenuie1a U clieACTBUS U3 Hee. O0beM IHMIMHAPA,
koHyca. O0beM mmapa u miomab cheps
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6.7

HOI[O6HI>I€ TCIa B IIPOCTPAHCTBC. CooTHolIeHUS MCXKAY ILIOmaAsaMu
HOBCpXHOCTeﬁ, o0BbeMaMu HOILO6HI>IX TCI

6.8

Ceuenus nuiuHapa (MapauieibHO W NEPHEHAMKYJISIPHO OCH), CEYCHUS
KOHyca (MapajuleJIJbHOE OCHOBAaHUIO M MPOXOJSAIIEe 4Yepe3 BEPIIUHY),
CEYEHMS I11apa

6.9

BekTop Ha II10CKOCTH U B TpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. PasznoxkeHue BEKTOpa IO  TPEM
HEKOMILIaHAapHBIM BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3anad,
CBA3aHHBIX C IPUMEHEHUEM IIPABUII JEUCTBUI C BEKTOPaMU

6.10

IIpsMoyrosibHast cucTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHartsl
BekTopa. lIpocreimme 3amaun B KOOpAUHATAX. YTOJI MEXAY BEKTOPAMHM.
CkansipHOE NMPOU3BENEHNE BEKTOPOB. BBIYMCIEHNE YIIIOB MEXKIY MPSIMBIMU
U IIocKoCTIMU. KOOpIMHATHO-BEKTOPHBIM METOX MNpPU  pPELICHUHU
reOMETPUYECKHX 3a4a4
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHON
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP)KAHUSI IO MATEMATHUKE

Jljis IpoBeieHUsl €AMHOTIO TOCYIapCTBEHHOIO dK3aMEeHa 0 MaTeMaTHKe (nanee —
EI'D mno wmaremMaTuke) HCIONB3YETCS IMEpedYeHb (KOAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0O0pa30BaTeIbHOW MPOTPaMMBbl
cpenHero oOmiero oOpa3oBaHUS U AJIEMEHTOB conepxkanus. [Ipu mpoBegennn EI'D
o MaTeMaTuke 6a30BOr0 ypOBHS U3 MepedHs (KoAupuKaTopa) BHIOUPAIOTCS MO3UIUH,
COOTBETCTBYIOIIME (efepanibHO pabodeil mnporpamme Mno MaremaTuke (0a30BbIif
YPOBEHB)

IIposepsiembie Ha EI'D mo MmaTemaTuke Tpe0OBaHUA K Pe3yJibTaTaM 0CBOCHUSA
OCHOBHOI 00pa30BaTe/JIbHON MPOrpaMMBbI CpeTHEro 001Iero 00pa3oBaHusd

Kon [IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3YJIbTaTaM OCBOCHHSI
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOoBaHUs oOpa3oBaHus

1 Bnagenne meromamMu 10Ka3aTeabCTB, AITOPUTMAMH PEIICHUS 3a]1ad;

yMmeHue (GOpMyIHpOBaTh W OMEPUPOBATH MOHATHUSIMH: OIpEaeieHue,
aKcuoMa, Teopema, CIeJCTBUEe, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKH;  TPUMEHSATh  HX;  yMEHHUE
dbopmynupoBaTh 00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE,
NPUBOAUTh TIPUMEPHI U KOHTPIPUMEPHI, MCIOJIb30BaTh METO]
MaTeMaTHIECKON WHIYKITUY; MIPOBOIUTH JOKA3aTeIbHBIC
pacCyXJeHusT TpU pEIIeHHH 3a7a4, OIEHHWBATh JIOTHYECKYIO
MPaBUJIBHOCTh PACCYXKJICHUM; YMEHHUE OINEPUPOBATH TOHSATUSIMU:
MHOKECTBO, ITOAMHOKECTBO, OTEpallid HaJl MHOKECTBAMH; YMCHHE
WCITOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT JUisl OTHCAHUS
peaIbHBIX MPOIECCOB M SBIICHUH M TIPH PEUICHUH 3a/1a4, B TOM YHCIIE
U3 JIPYruX Y4eOHBIX MPEAMETOB; YMECHHE OINEPUPOBATH MOHSTHSIMH:
rpad, cBS3HBIN Trpad, AepeBo, UK, Tpad Ha TUIOCKOCTH; yMEHHE
3alaBaTh W ONHUCHIBATH  Trpadpl  Pa3IMYHBIMH  CIIOCOOAMH;
WCITIOJIB30BaTh Tpadbl IpH PEIICHUH 33729

2 YMeHue onepupoBaTh NOHATUAME: HATYPAIBHOE YHCIIO, LIETOE YUCIIO,
CTENEHb C LEJbIM IIOKa3aTelIeM, KOPEHb HATypajbHON CTENEHH,
CTENEHb C PALMOHAILHBIM MOKAa3aTeNeM, CTENEHb C JEHCTBUTEIbHBIM
nokasareieM, JorapupMm uuciaa, CHUHYC, KOCHHYC U TaHIEHC
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IIPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOIYJII0, PAMOHAIBHOE YHCIIO,
UPpPAllMOHAJIBHOE  YWCJIO, MHOXECTBAa  HATypalbHbBIX, LEJBIX,
pPalUMOHAIIBHBIX, JCHCTBUTEIBHBIX YHCEN; yYMEHHE HCIOIb30BATh
MPU3HAKH JEIMMOCTH, HAMMEHBIIUN OOINI JENUTENb U HAUMEHbIIIEEe
o01iee KpaTHOE, aAITOPUTM EBKIINA IpyU pelieHnH 3a/]1a4; 3HAKOMCTBO
C pa3NUMYHBIMH TO3ULIUOHHBIMH CHUCTEMAaMHU CUHCICHUS; YMEHHE
BBITNOJIHATh BBIYMCICHUE 3HAYEHUN M MpeoOpa3oBaHUS BBIPAXKECHUN
CO cCTemeHaMH U Jorapudmamu, mnpeoOpa3zoBaHUs JIPOOHO-
pPAaUMOHAIBHBIX BBIPAKEHUW; YMEHHE OIEpUPOBaTh HOHITHSAMU:
IIOCJIEI0BATEIBHOCTD, apu(pMeTHUECKasi IPOrpeccus, TeoMeTpuIecKas
nporpeccusi, 0ECKOHEYHO yObIBarOL[asi T€OMETpUYECKasl MIPOTrPECCHS;
YMEHUE 3aJaBaTh IOCJIEI0BATEIBHOCTH, B TOM YHCIE C MOMOUIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHME ONEpUPOBATH  MOHATUSIMHU:
KOMILJIEKCHOE YHUCJO, COMPSHKEHHbIE KOMIUIEKCHBIE 4YHCIIa, MOAYJb
U apryMEeHT KOMIUIEKCHOrO 4ucia, (opMa 3alucyl KOMIUIEKCHBIX
yucen (TeoMeTpuueckas, TPUTOHOMETpUUECKas U ajreOpandeckasi);
YMEThb IMPOU3BOJAUTH apU(PMETUUYECKUE AECUCTBUA C KOMIUIEKCHBIMHU
YUCIIAMH; IPUBOIUTE IPUMEPBI UCIIOJIB30BAHNS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHAMU: MaTtpuua 2 X 2 m 3 X 3, ONpEenenuTeNb
MaTpPUILbl, FTEOMETPUUYECKUNA CMBICI OIIPENEITUTENSA

YMeHue onepupoBaTh MOHITUAMU: PALUOHAIBHBIE, UPPALMOHAIBHBIE,
MOKa3aTebHbIC, CTENIEHHBIC, JIOTapU(MUIECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPABECHCTBA, UX CHUCTEMbI; yYMEHHUE OIEPUPOBATH
MTOHATHUSIMMU: TOXJIECTBO, TOXXKJECTBEHHOE  IpeoOpa3oBaHUE,
YpaBHEHHUE, HEPABEHCTBO, CHUCTEMA YPABHEHUM UM HEPABEHCTB,
PaBHOCWUJIBHOCTh YPaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHUE PEIIATh
YpaBHEHUsI, HEPABEHCTBA M CHUCTEMBbI C IIOMOIIBIO Pa3IUYHBIX
MIPUEMOB; PELIATh YPABHEHHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUSA
MaTeMaTUYECKUX 3aJad W 3aJa4 M3 pas3IMuHbIX 0O0JlacTe HayKu
Y pEATIbHOW KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (YHKIHMS, YETHOCTh (DyHKLHUH,
NEPUOANYHOCTD (DYHKIIUHU, OTPAHUUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTh
byHKUMH, DJKCTpeMyM (YyHKIMM, HauOoJsiblliee W HaWMEHbIIEe
3HayeHUs (YHKUMM Ha TPOMEXYTKE, HEeNpepbhiBHas (yHKIuS,
acCUMNTOTHI Tpaduka (yHKIHUU, TIEpBass W BTOpas MPOU3BOIHAS
GyHKIIUHA, TEOMETPUUECKHUH W (PU3UYECKH CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONPENCJICHHbI UWHTEerpajl; YMEHHE HaXOIHUTh
aCUMMNTOTHI Tpaduka (yHKIHHU; YMEHHE BBIYHCISATH IMPOU3BOHBIC
CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3ULIMHU (PYHKLIUN, HAXOTUTD
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ypaBHEHUE KacaTelbHOM K Tpaduky (QyHKIMH; YMEHHE HAXOIUTh
IPOU3BOJHBIE 3JEMEHTApHBIX (YHKIUI; yMEHHME MCIOIb30BaTh
MPOM3BOIHYIO JJIs MCCIeAOBaHUsA (YHKIMM, HAXOAUTh HAHOOJBIIHNE
¥ HaMMEHbIIUE 3HAUYCHUs (QYHKIUH; CTPOUTH TpadUKH MHOTOUJICHOB
C HMCIIOJIB30BAHKMEM aIlllapaTa MaTEMaTUYECKOTO AHAJIN3a; IPUMEHSTh
IMPOU3BOJHYIO  JUIA  HAXOXKICHMS  HAWIy4dlIero  PEIICHUs
B IPUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKUX
U (GU3NYECKUX 3a7audax; HAXOAWUTh IUIOHIaAd U 0O0BeMBl (Uryp
C TIOMOIIBI0 HHTETpaja; IPUBOAUTH IPHUMEPHl MAaTEMaTHYECKOIO
MOJIEJIMPOBAHUS C IOMOLIBIO TU((EepeHIINATbHBIX YPABHEHUM

YMeHue onepupoBarh MOHATUSAMU: Tpaduk (QyHKUUH, oOpaTHas
GyHKUMS, KOMIO3ULMs PYHKIUH, TUHEHAs QyHKIMS, KBaIpaTHYHAS
¢yHKIMS,  pauuMoHanpHas — (QyHKUMSA,  CTEHeHHass  (YHKIMS,
TPUTOHOMETpUUYECKHE (PYHKIHUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIMH, TOKazaTeiabHas W Jiorapudmuueckas (QyHKUUU; YMEHHE
CTPOUTDH IpaMKu U3YUYEHHBIX (DYHKUUH, BBIIOIHITH peoOpa3oBaHUs
rpaguKoB PyHKIUH, UCIIOIB30BATh IPAPUKHU IJIs1 U3yUEHUS IPOLECCOB
Y 3aBUCUMOCTEM, IPU PELIEHUU 3a]1a4 U3 IPYTUX YUYEOHBIX NPEIMETOB
U 3aJa4 U3 peajbHOM KHU3HU; BbIpakaThb (OpMyJaMU 3aBHCHUMOCTH
MEXIYy BEJIIMYMHAMU; HMCIOJIb30BATh CBOMCTBA M Tpaduku (DyHKIMIA
JUIsl PELICHHs YPAaBHEHMI, HEPABEHCTB M 33Jady C IapaMeTpamu;
u300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pELICHUI
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4dl Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIM U YaCTH, Ha IBMKEHHE, pabOTy, CTOMMOCTh TOBApPOB
W YCIyr, HaJoTH, 3aJayd u3 00JIaCTU YNpaBICHUA JUYHBIMU
U CeMeHbIMU (UHAHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS,
HEpPAaBEHCTBA MW HX CHUCTEMBI II0 YCIOBHUIO 3aJadM, HCCIEN0BATh
NOJIyYEHHOE pElICHNE U OLICHUBATh MPaBIONOJ00HOCTb PE3yIbTaTOB;
YMEHHE MOJEIMPOBATh PEAJbHBbIE CUTYallMU Ha SI3bIKE MATEMATHUKU;
COCTaBJISAITh BBIPAKCHHS, YPABHEHUS, HEPABEHCTBA U HUX CHUCTEMBI
[0 YCIOBHIO  3aJa4M, MCCIENOBaTh IIOCTPOCHHBIE  MOJEIN
C  WCHOJB30BAHMEM  ammapara  airedpbl, HUHTEPIPETUPOBATH
IIOJIyYEHHBINA PE3yJIbTaT

YMeHue omnepupoBaTth IMOHATHSAMU: CcpeaHee apudMeTHUEeCKOe,
MeJIMaHa, HauOoJIblllee U HAMMEHbIIIee 3HAUEHU S, pa3Max, JUCTIePCHs,
CTaHJapTHOE OTKJIOHEHUE YHCIOBOTO HA0Opa; yMEHUE W3BIIEKATh,
WHTEPIPETUPOBaTh HWH(OpPMAIIMIO, MPEJICTABICHHYIO B TabOJUIAX,
Ha JaMarpaMmax, Tpadukax, OTpa)karollyl0 CBOWCTBA peaJbHbBIX
MPOIIECCOB M SIBJICHHM; MPECTABIATh MHPOPMAIHMIO C MOMOIIBIO
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TaOJIMI] U JAUarpaMM; KCCIEN0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
qucie ¢ TNPUMEHEHUEM TIpadUUYEecKuX METOJOB M AJIEKTPOHHBIX
CpeAcTB; TIpauyecKd HCCIe0BaThb COBMECTHbIE HAOIOJEHUS
C IOMOIIIBIO IMarpaMM pacCEeUBaHUs U JINHEMHON pErpeccun

YMeHue onepupoBaTh MOHATHIMU: CIYYaWHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTb C UCHOJIb30BAaHUEM IpaUUECKUX METOAOB; MPUMEHSAThH
(bopMyIIbI CIOXKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, (hOpMyITy MOJTHON
BEpPOATHOCTH, (Qopmyny bepHymin, KoMOuHATOpHBIE  (aKThI
U (HOpMyIIbI; OIICHMBATh BEPOSITHOCTU PEAbHBIX COOBITHI;, yMEHHE
OIIEpUPOBATh NOHATUAMM: CiydaliHas BEJIWYMHA, pacClpeiecIcHue
BEPOSITHOCTEN, MaTeMaTU4YECKOe O’KHMJIaHUE, JTUCIIEPCHUs
W CTaHJAApTHOE OTKJIOHEHUE CIy4yallHOH BEJIMYMHBI, (YHKUIUU
paclpelielieHdss Y IUIOTHOCTH PAaBHOMEPHOIO, I0Ka3aTeIbHOIO
M HOPMAaJIbHOTO pPAaCHpEAEICHUN; YMEHHE HCIOJIb30BAaTh CBOWCTBA
W3YUYCHHBIX pACHPENCIICHUM U1 PEMIeHUs 3a4ad; 3HAKOMCTBO
C TOHATHUSAMHU: 3aKOH OOJBIIMX YHCET, METOABbl BBIOOPOUYHBIX
VCCIICIOBAHNM; YMEHHE TNPHUBOJWTH NPHUMEPHI IPOSIBICHUS 3aKOHA
OOJBIINX YHUCET B MPUPOIHBIX U OOIECTBEHHBIX SBJICHUSIX; YMEHUE
ONEPUPOBATh  IOHATHSAMHU: COYETAHUE, I[IEPECTAHOBKA, YHCIIO
COYETaHUM, YHCJIO TIePeCcTaHOBOK; OuHOM HploTOHA; yMeHuUe
OPUMEHATh KOMOMHATOPHBbIE (DAKTBI M PACCYKIACHUS ISl PEIICHUs
3a/lay; OLICHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUN; COCTaBJISATh
BEPOSTHOCTHYIO MOJIEJIb M UHTEPIIPETUPOBATH IIOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBarh MOHATHSAMH: TOYKA, IpsAMAasi, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIWYMHA YyIJIA, ILIOCKUM YroJl,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIE,
[1apajuIeNIbHOCTh U NEPIIEHAUKYJIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEHN, YT OJI
MEXKy IPSAMBIMH, YTOJI MEXKAY MPSAMOU M TUNIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXIy IpPSAMBIMH, pAaCCTOSHUE MEKIY IUIOCKOCTAMH; YMEHHE
UCIIOJIb30BaTh MPU PEIICHUM 3a/lady U3yYeHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTh  MATEMATHYECKHE  MOJAEIA C  ITOMOUIBIO
r€OMETPUYECKUX TOHATUNA W BEJIWYMH, PELIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUIMH: TIOMAAL PUTYPHI, 00BeM (PUTYDHI,
MHOTOTPaHHUK, TTPABUIBHBI MHOTOTPAHHUK, CEYCHNE MHOTOTPAHHUKA,
KyO, TapaJijieNienuIe]l, Mpu3Ma, nmupaMmua, Gurypa u moBepXHOCTh
BpallleHus, IWIHHIP, KOHYC, Iap, cepa, miomanb chepsl, IUIOmab
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MOBEPXHOCTU MUPaMHJbI, TPU3MBI, KOHYyCa, [UIMHApPA, 00beM KyOa,
IIPSIMOYTOJIBHOTO MapaJuIeICIIAIIe1a, ITMPAMU/IbI, IPU3MBbI, TUIMHAPA,
KOHYCa, 11apa, pa3BepTKa NOBEPXHOCTH, CEUYECHHs KOHYCa U LIWIIMH/PA,
IapajulesIbHble OCU WJIM OCHOBAHWIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasics ceppl, HUINHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, U300paykaTh MHOTOTPAaHHUKH, (PUTYPBI U TIOBEPXHOCTU
BPALLCHUS, X CEYEHUS, B TOM YHUCIIE C TIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHUE MIPUMEHSTh CBOMCTBAa T€OMETPUIECKUX (PUTYp, CAMOCTOSTEIIEHO
dbopMynrpoBaTh ONpeaeNeHNs] U3y4aeMbIX (DUTYP, BHIIBUTATH THITOTE3bI
O CBOWCTBAaX M MPU3HAKaX FEOMETPUUECKUX PUTYp, OOOCHOBBIBAThH WU
ONpOBEpraTb HX; YMEHUE TPOBOJIUTH KIaCCHPHUKAIUIO (UTYD
[0 PA3JIMYHBIM [IPU3HAKAM, BBIIOJIHITH HEOOXOAUMBIE IOTIOTHUTEIbHBIE
IIOCTPOEHUS

11

YMeHue onepupoBaTh TOHATUSMHU: JBHKEHHE B MPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPHS Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHUEe MOAOOUs, MOJO00HBIE (UTYPBI, YMEHUE
pacrno3HaBaTh paBHbBIE U 0I00HBIE GUTYPHI, B TOM YHCIIE B PUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh FT€OMETPUUECKHE OTHOLLICHUS
IpU pelIeHUH 3ajad; HAXOJIUTh T€OMETPUUECKHE BEIMYUHBI (UIMHA,
yroi, IJIomanab, 00beM) MpHU PELICHUH 3aJ]ad U3 APYTuxX ydeOHBIX
OpeIMEeTOB W M3  peallbHOM  KU3HU; YMEHHE  BBIYHUCIATH
reOMEeTPUUECKHUE BETMUMHBI (ITTUHA, YTOJI, TUIOIIAh, 00beM, TIIO0ab
MOBEPXHOCTH), MCMOIb3Yys] U3y4YE€HHbIE (OPMYJBI U METO/bI, B TOM
guclie: IUIOMAJh TOBEPXHOCTH MHUPAMHIbBI, TPU3MBI, KOHYCA,
HWJWHIpa, I[omaab cdepsl; o0beM Kyba, MpsIMOYTOJIBLHOTO
napajiesienunena, mupaMuabl, TpU3Mbl, HTUIUHApPA, KOHYyca, 1Iapa;
yMEHUE HaXOJUTh OTHOUIEHUE O0BEMOB NOOOHBIX QUTYDP

12

YMeHue onepupoBarb IMOHATUAMM: NPSIMOYrOjibHas CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, INPOU3BEIACHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOpa
1o 6a3ucy, CKAIIPHOE POU3BEICHUE, BEKTOPHOE ITPOU3BEACHUE, YT O
MEXKY BEKTOPAMU; YMEHHE UCIIOJIb30BaTh BEKTOPHBIN
Y KOOPAMHATHBIM METOJ JJIsI PELIEHUs TEOMETPUYECKUX 3a/1a4 U 33714
JIPYTUX Y4eOHbIX MPEIMETOB

13

YMenue BbIOMpaTh MNOAXOASIIMNA METOJ Uil pEIICHUs 3aJauu;
IIOHMMAHWE 3HAYUMOCTH MaTEMAaTUKU B HW3YYEHUU MPUPOJIHBIX
U OOIIECTBEHHBIX IMPOLIECCOB U SBJICHUN; YMEHHE pAaclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHUE IIPUBOJIUTH
IIPUMEPBl  MATEMATUYECKUX OTKPBITUA POCCUMCKOW U MHUPOBOM
MaTeMaTUYECKOU HAYKH
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IlepeyeHb 3JIeMEeHTOB coAep:KaHus, NpoBepsieMbIX Ha EI'D nmo maremaTnke

Kon [IpoBepsiemMblii 2JIEMEHT COJIepKaHuUs
1 Yucna u BEIYUCIICHUS
1.1 Harypanbubie u nemnble yncina. [Ipu3Haku 4eIMMOCTH LENBIX YACET
1.2 | PanuonanpHble uncia. OObIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLICHTHI,
OecKOHEUYHBIE IEpUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIIEHH. JlenicTBust
¢ apu(pMeTHIECKUMHU KOPHSIMHU HAaTYpaJIbHOM CTEIeHU
1.4 | Crenens c nensiM nokasarenaeM. CTENeHb ¢ pallMOHaIbHBIM MOKA3aTENIEM.
CBoiicTBa cTEeNeHH
1.5 | CuHyc, KOCUHYC U TaHT€HC YMCIOBOIO apryMeHTa. ApKCHHYC, ApKKOCHHYC,
apKTaHTE€HC YMCIOBOTO apryMEeHTa
1.6 | Jlorapudm uucna. JlecaTnaapie U HATYpaTbHBIC JOTAPHUPMBI
1.7 | lefictBuTenbHble yncia. ApupMeTHIECKUE ONepalu ¢ JeHCTBUTEIbHBIMU
yucinamu. [IpubnukeHHble BBIUKCICHMS, MTpaBUiIa OKPYIJICHUS, MPUKHUIKA
U OLIEHKa pe3yJbTaTa BHIYUCICHUN
1.8 [IpeoOpazoBanue BoIpa)KEHUN
1.9 KommnekcHble uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Llenbie u 1poOHO-palMOHATBHBIC YPABHEHUS
2.2 | UppaumonanbHbie ypaBHEHUS
2.3 | TpuroHoMeTpuyecKkre ypaBHEHUS
24 [TokazaTenbHble U TOTapUMUYECKUE YPABHEHUS
2.5 [lenpie u 1poOHO-palOHATBFHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazaTenbHble 1 JOrapupMUYECKHEe HEPABEHCTRA
2.8 TpuronomeTpuuecke HEpaBEHCTBA
2.9 CucteMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 | Marpuua cuctembl IMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTpUllbl
3 @OyHKIUY U TpaduKu
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3.1

Oyukuusi, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢ynkuuu. BzaumuHo
oOparnble QyHkuuu. YeTHele M HeuyeTHble QyHKIuH. [lepuogmueckue
byHKIIUN

3.2 | Ob6nactp onpeneneHusi 1 MHOXKECTBO 3HaueHUi pynkuuu. Hymu dyHkiumm.
[IpomMexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIUH.
Makcumymbl W MUHUMYMbI (yHkiuu. HaumOonbliee U HauMmeHblIee
3HauYeHUE (PYHKIIMU Ha MPOMEKYTKE

3.3 CrenenHast GyHKITUS C HATypaJbHBIM H IIEJBIM TIOKa3aTenieM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpa@K KOPHS N-Oi CTETICHU

3.4 Tpuronomerpuyeckue GyHKIIUU, UX CBONUCTBA U rpauKu

3.5 [TokazaTenbHas u jorapudmudeckas GyHKIIMH, UX CBOWCTBA U TpaduKu

3.6 Touku pa3peiBa. AcuMNTOTH Tpad@ukoB QyHkuuiA. CBOMCTBA (PYHKIUH,
HENPEPBIBHBIX HA OTPE3KE

3.7 | [locnenoBarenbHOCTH, CIIOCOOBI 33AaHUSI TIOCIIEI0BATEIBHOCTEN

3.8 | Apudmernueckass u reomerpuueckas mporpeccur. Dopmyna CIOKHBIX
MIPOIICHTOB

4 Hauvana MaremMaTHuecKoro aHaiausa

4.1 [IpousBoanas GpyHkimu. [Ipon3BogHbIE 3IEMEHTAPHBIX (QYHKIUH

4.2 [IpuMeHeHre Npou3BOIHON K HMCCIEAOBAHUIO (PYHKUIHUNA HA MOHOTOHHOCTh
1 3KcTpeMyMmbl. HaxoxaeHue HamOOIbIIEro M HAUMEHBILIETO 3HAYEHUs
(GyHKIIUU Ha OTPE3Ke

4.3 [TepBooOpaznas. Muterpan

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

6 BeposiTHOCTB 1 cTaTUCTHKA

6.1 OnucarenbHas CTAaTUCTHKA

6.2 BepostHOCTB

6.3 | KomOunaropuka

7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ IIIOCKOCTH B IPOCTPAHCTBE
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7.3

MHororpaHauku

7.4

Tena v MOBEpXHOCTH BpaIllCHUS

7.5

KOOpI[I/IHaTI)I N BCKTOPLI
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