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HHOACHUTEJBHASA 3AIIMCKA

[IporpamMa mo MaTeMaTHKE Ha ypOBHE CpeAHEro ooumiero oOpa3oBaHHs pa3paboTaHa Ha
ocioe ®I'OC COO c¢ yuéroM COBpPEMEHHBIX MHPOBBIX TpPeOOBaHUN, NPEABABISEMBIX K
MaTeMAaTHYECKOMY OOpa30BaHUI0, W TPAIUIMN POCCHUICKOTO oOpa3oBaHus. Peamm3arus
IporpaMMbl 110 MaTeéMaTUKe OOECIedYMBAEeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHLUSIMH,
COCTaBJIAIOLIMMH OCHOBY JUISI CaMOpa3BUTHSl M HENPEPBIBHOTO 0Opa30BaHMs, LEIOCTHOCTb
OO0IIEKyYIbTYPHOT0, IMYHOCTHOTO U ITO3HABATEJILHOTO Pa3BUTHSI IMUHOCTH 00YYarOLIHXCS.

B mporpamMe o mareMaTMKe Y4YTeHbl HMAeH W noyokeHHsa KoHuenuum pasBuTHA
MaTeMaTuyeckoro obOpaszoBanus B Poccuiickoii ®denepauuu. B cooTrBercTBUM € Ha3BaHUEM
KOHLENIMY, MaTEMaTUYeCKOe 00pa30BaHUE JIOJKHO, B YACTHOCTH, IPENOCTABIATH KaXKIOMY
oOyyaromemMycss BO3MOKHOCTh JIOCTHKCHHUS YPOBHS MaTEeMAaTUYECKUX 3HAHWUU, HEOOXOIMMOTo
JUI JanbHEeHIe ycnemHon ®u3Hu B odmectse. IMEeHHO Ha pelieHre STOW 3aJauu HaleJjeHa
nporpaMma o MaTeMaTHKe 0a30BOTO YPOBHSI.

B snoxy uudposoii Tpanchopmanu Beex cdep 4eI0BeUeCKOH e TeIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UeJIOBEKOM 0€3 6a30B0Oi MaTeMaTH4ECKOM NOArOTOBKU. YxKe
B IIKOJIE MAaTEMAaTUKA CIy’)KUT OIOPHBIM MPEAMETOM JUIsl U3yYEHUs] CMEKHBIX JUCLUIUIMH, a B
YKU3HH NOCJIE IIKOJIbI peaJbHONM HE0OXOAMMOCTBIO CTAaHOBUTCS HENPEPHIBHOE 00pa30BaHUE, UTO
TpeOyeT MOJHOLEHHOW 0a30Boil 001Ie00pa3oBaTeabHONM MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTU4ecKoi. DTo O0YyCIOBIEHO TEM, YTO B HAIlM JHMU PACTET UYUCIO CHELMAIBHOCTEM,
CBSA3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHHEM MaTEeMaTHKU: U B cepe SKOHOMHMKH, U B
Ou3Hece, 1 B TEXHOJOTHUECKUX 00J1acTsX, U TaXKe B TyMaHUTapHBIX cepax. Takum oOpazom, Kpyr
oOydaromuxcsi, s KOTOPbIX MaTeéMaThKa CTAHOBUTCS 3HAUYMMBIM IPEIMETOM, CYIIECTBEHHO
pacimpsercs.

[TpakTHyeckas Mojie3HOCTh MaTEMaTHKU OOYCJIOBJIEHA TeM, YTO €€ MPEeIMETOM SIBISIOTCA
(byHIaMeHTaJIbHble CTPYKTYpbI HAIIEro MHUpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJIWYECTBEHHBIE
OTHOLIEHHSI OT MNPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, A0 JIOCTATOYHO
CJIOKHBIX, HEOOXOAUMBIX IS Pa3BUTHS HAYyUHBIX U TEXHOJOTMYECKUX Haed. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHUU 3aTPYyAHEHO MOHMMAaHHWE MPUHIMUIIOB YCTPOWCTBA M HMCHOJIb30BAaHUS
COBPEMEHHOM TEXHUKH, BOCIpHUATHE U HMHTEpPHpETalus pa3HOOOpa3HOM COLMAIbHOM,
HKOHOMUYECKOM, MOIUTHYECKON MH(popManny, Maaod3((eKTUBHA MTOBCEIHEBHAsA MPaKTUYECKas
JEeATENBHOCTh. KakIoMy 4YeloBEeKy B CBOEH JKM3HM IPHUXOIUTCS BBIIIOJIHATH JOCTATOYHO
CJIOKHBIE pacuéThl U COCTABIATH HECIOXKHBIE AITOPUTMBI, HAXOJIUTh HYXHbIE (OPMYJBI U
IIPUMEHSATH UX, BIAAECTh MIPAKTUYECKUMU TPUEMaMH T€OMETPUUECKUX U3MEPEHUI U TOCTPOCHUH,
YUTaTh UHPOPMALIUIO, IPEACTABICHHYIO B BUly TaOJIUL], 1UarpaMM U rpauKoB, KHUTh B YCIOBUSIX
HeomnpeAeNEéHHOCTH U TOHUMATh BEPOSTHOCTHBIM XapakTep ciydailHbIX COOBITHIA.

OaHOBpEeMEHHO C paclIMpeHreM cep NPpUMEHEHUS] MaTEMaTHKU B COBPEMEHHOM 00I1[ECTBE
BcE€ Oosiee BaXHbIM CTAaHOBHUTCS MaTEeMaTHUYECKUH CTHJIb MBIIUICHUS, MPOSBISIOLIUMNACT B
ornpeeNEéHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHus MaTeMaTUKH B apceHasl IPUEMOB U
METOJIOB MBILIUICHUS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA MHIAYKIUS U JAETyKIuS,
0o0o0mIeHne W KOHKPETH3allMsl, aHalu3 M CHHTEe3, Kiaccu(uKauuss W CcUCTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKTh MaTEeMaTHUECKUX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAaHU3M JIOTHYECKUX TOCTPOCHUH, CHOCOOCTBYIOT BBIPAOOTKE
yMeHus1 (popMynupoBaTh, OOOCHOBBIBaTb M JOKA3bIBaTh CYKICHHS, TEM CaMbIM DPa3BHBAIOT
JIOTHYECKOE MbIIUIeHHe. MaremaTtuke TMpUHAANEKUT Beaymas pojib B (OPMUPOBAHUU
AITOPUTMUYECKOW KOMIIOHEHTBI MBIIIIEHUS U BOCHIUTAHUM YMEHHUM eHCTBOBATh MO 3aJaHHBIM
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QJITOPUTMaM, COBEPIIEHCTBOBAaTh M3BECTHBIE W KOHCTPYHMPOBATh HOBBIE. B mpouecce pemieHus
3aJa4 — OCHOBHOM y4eOHOH /eATEIIbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TBOPUYECKAs U
IIPUKIIAIHAS] CTOPOHBI MBIIIIJICHUS.

OOyueHne MaTemMaTHKe JaéT BO3MOXHOCTb pa3BUBaTh Yy OOYyYalOLIUMXCS TOYHYIO,
panMoOHATBPHYIO M MH(POPMATUBHYIO peub, YMEHHUE OTOMpaTh HanOoJiee MOIXOASIINE I3bIKOBBIC,
CHUMBOJIMYECKHE, TIpaMuecKue CpeicTBa JUIsl BBIPAKEHUS CYXKIEHUM W HaMIAJHOIO MX
IPEJCTaBICHHUS.

Heo6xouMbpIM KOMIIOHEHTOM O0MIEil KyJbTYpbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
o011ee 3HaKOMCTBO C METOJIaMH IO3HAHMS AECHCTBUTEIBHOCTH, MPEACTABICHUE O MpeAMETe U
METO/Ie MaTEMaTHKH, €r0 OTJIMYHMA OT METOJOB €CTECTBEHHBIX M T'YMaHHTapHBIX HayK, 00
OCOOEHHOCTSX NMPUMEHEHMS] MATEMAaTUKU Ul PEIICHUs HAayYHbIX U NPUKIAAHBIX 3a7a4. Takum
o0pa3oM, MaTemMaTuyeckoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B ((OPMUPOBAHHE OOIIECH KyJIbTYpHI
YeJI0BEKa.

N3yuenne MaTeMaTHKHU CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHIO YeJIOBEKA, TOHUMAHHUIO
KpacoTbl M HU3ALIECTBA MaTEeMaTHYECKUX PACCYXkJIEHHUH, BOCHPUATHIO T'€OMETpPUUYECKHX (HOpM,
YCBOEHHIO UJIEH CUMMETPHH.

[TpuoputetHpiMu HensiMu o0yuyeHus matematuke B 10—11 knaccax Ha 6a30BOM ypOBHE
ABIISIOTCS:

(GopMUpOBaHHE  LEHTPAIbHBIX  MaTeMaTHYECKMX  NOHATUH  (YKCiO,  BEJIIMYMHA,
reoMeTpuueckass  Qgurypa, TEpeMEHHas, BEpPOSTHOCTb, (QYHKUHUSA), OOECIICUHBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

HoJBe/IeHNEe OOy4YarOUIMXCsl Ha JIOCTYIIHOM JUI HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBS3U
MaTeMaTHKUd M OKPY)KAIOLIEro MHUpPa, MOHUMAaHHWE MAaTeMaTHKM KaK 4yacTh oOOIIed KyJbTypbl
4eJI0BEYECTBA;

pa3sBUTHE  MHTEUIEKTyalbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  0Oydaroliuxcs,
MI03HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHUS, HHTEepeca
K U3YUYEHHIO MaTeMaTUKH;

¢dopMupoBaHre (PyHKIMOHAIBHON MaTeMaTUYeCKON I'paMOTHOCTH: YMEHHUSl paclo3HaBaTh
MaTeMaTHYECKUE aCTIeKTHI B PEATbHBIX JKU3HEHHBIX CUTYalUsX U ITPH U3yUYSHHUHU IPYTHX yUIEeOHBIX
MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEW, (HOpMyIHpOBaThb MX Ha S3bIKE
MaTeMaTHKH U CO3/laBaThb MaTeMaTHYECKUEe MOJEH, IPUMEHITh OCBOCHHBIM MaTeMaTHUeCKUi
amnmapar A peleHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajiay, MHTEPIPETHPOBATH U OLEHUBAThH
MOJTyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHHMSIMU cojepkaHusi matremMatuku B 10—11 kmaccax ssisitores: «Hucna u
BBIYHCIICHUSY, «AnTeOpa» («Anredpandeckue BBIPAXKEHUS», «YPABHEHUS W HEPABEHCTBAY),
«Hauana wmartemarnueckoro asammza», «l'eomerpusi» («['eomerpuueckue Qurypsl u ux
CBOMCTBa», «/3MepeHre reoMeTpuuecKnxX BEIUYNH»), «BeposSTHOCTh U cTatucTukay. JlaHHBIE
JIMHUM Pa3BUBAIOTCS MapajuIeNIbHO, KaXK/1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE
HE3aBHCHMO OJJHa OT JPYroi, a B TECHOM KOHTAakTe M B3aumojeictBuu. Kpome sroro, mux
OOBbEeIMHACT  JIOTMYECKash  COCTABIAIONIAs, TPAAMLIMOHHO TpUCYIIas MaTeMaTHKe H
IPOHM3BIBAIOIIAS BCE MATEMAaTHUYECKUE KYPCHI U cofiepkaTesibHble TnHUH. C(hopMyITMpOBaHHOE B
OI'OC COO T1peboBaHME «BIAJIEHUE METOJAMH JIOKA3aTeIbCTB, AITOPUTMAMH pEILIeHHs 3a/1ad,
yMeHHe (GOpMYJIMpPOBaTh OIpeNeIeHHsl, aKCUOMBI M TEOPEMBbl, NMPUMEHATh WX, IPOBOAUTH
JI0Ka3aTeNbHbIE PACCYXACHUS B XOJ€ PelIeHUs 3a7au» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a



dbopMUpOBaHUE JIOTMUECKUX YMEHUH paclpeneisieTcsl Mo BCeM rojaaM OOy4YeHHs Ha ypOBHE
CpeIHero oo0niero 00pa3oBaHusl.

OO6m1ee yncao YacoB AJiA U3yUeHUsI MaTeMaThku — 276 yacoB: B 10 kiacce — 140 yacoB (4 u
B Heneno), B 11 kinacce — 136 yacoB (44 B HEeI0).

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

W3yuenne MaTeMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS HANpaBJIeHO Ha
JOCTH)KEHUE 00YYaroIUMKCS IMYHOCTHBIX, METAIIPEMETHBIX U IPEAMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB OCBOEHUS y4€OHOI 0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare m3ydeHuss MaTeMaTHKM Ha YpOBHE cpelHero oomero oOpa3oBaHUS Y
oOyuatorierocst OyyT c(hopMUPOBaHbI CIIEIYIOINE JTNYHOCTHBIE PE3YIIbTATHI:

1) rpasx1aHCKOTO BOCIIUTaHUS: CPOPMUPOBAHHOCTD I'PAXKIAHCKOM IMO3ULIUU 00YyYaroIIerocs
KaKk AaKTHMBHOTO M OTBETCTBEHHOIO WIEHA POCCHHMCKOro oOO0IlecTBa, MPEACTAaBICHUE O
MaTeMaTUYeCKUX OCHOBAX (PYHKIMOHUPOBAHUS PpA3JIUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp
rpaXkIaHCKOro oOmiecTBa (BBIOOPBL, OMPOCHI M JIPyroe), YMEHHE B3auMOJEHCTBOBATH C
COLMAJIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIMAMU U Ha3HAYCHUEM;

2) NaTpUOTHYECKOr0 BOCIUTAHMS: C(HOPMUPOBAHHOCTb POCCHMCKON Ipa)aHCKON
UJIEHTUYHOCTH, YBaXEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHICKONW MaTeMaTHUKHU, LIEHHOCTHOE
OTHOILIEHHE K JIOCTH)KEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUHCKON MaTeMaTHUECKOM LIKOJIbI,
HCTIONIb30BAHNUE ITUX JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJOTHAX, Chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA: OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCHIICKOTro
Hapona, cOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHUECKOTO MOBEJCHHUS, CBSI3aHHOTO C
MPAKTUYECKUM HNPUMEHEHUEM JOCTHKEHUN HayKu U JEATEIbHOCTbIO YUEHOT0, OCO3HAaHHE
JMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUYHUBOTO Oy IyIIIero;

4) >CTETMYECKOro BOCIUTAHM: ICTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETHKY
MaTeMaTHYeCKUX  3aKOHOMEpHOCTeH,  OOBEeKTOB,  3ajad,  pelIeHHH,  paccyXJIeHHH,
BOCIIPUMMYHMBOCTb K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMUHBIX BUIOB HCKYCCTBA;

5) ¢usnueckoro BocnuTaHus: cHOPMUPOBAHHOCTh YMEHHUS MPUMEHSTh MaTeMaTHYECKHe
3HAaHUS B MHTEpecax 370pOoBOro M 0e3omacHoro oOpas3a *H3HH, OTBETCTBEHHOE OTHOILIEHHE K
CBOEMY 3/J0pOBbIO (3I0pOBOE MHTAaHHUE, COAIAHCUPOBAHHBIN PEXHUM 3aHATUH U OTAbIXA,
perymnsipHas (u3MyUecKas aKTHMBHOCTb), (HU3UYECKOE COBEPLICHCTBOBAHME IPU 3aHATHUSIX
CHIOPTUBHO-03/I0POBUTENILHOM J1€ATENBHOCTHIO;

6) TPyAOBOrO BOCHUTAHUSA: TOTOBHOCTh K TPYIy, OCO3HAHUE LEHHOCTH TPYIOTHOOUS,
UHTEpEC K Pa3InYHbIM chepaM NpodecCuOoHaTbHOM 1eATEIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U
e¢ denepanpHas pabouas mporpamma | Marematuka. 10—11 xmaccel (0a30BbIli ypoBeHb) 8
NPUIIOKEHUSMH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOODP OyayIiel mpodeccuu u pean30BbIBaTh
cOOCTBEHHBIE )KMU3HEHHBIE IJIaHbl, FOTOBHOCTH M CIOCOOHOCTH K MaTeMaTHYeCKOMY 00pa30BaHUIO
¥ caMO0OPa30BaHUIO Ha MTPOTSHKEHUH BCEH KU3HU, TOTOBHOCTD K AKTUBHOMY YYacCTHIO B PELLIEHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTHYeCKOIl HalpaBiIeHHOCTH;

7) DKOJIOTWUYECKOTO BOCHUTAHUS: CHOPMUPOBAHHOCTH OSKOJOTHMYECKON  KYJBTYPBI,
NOHMMAHHUE BIUSHUS COLMAJBbHOOKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE TNPUPOJHOW U
COLIMAJIBHOM Cpefibl, OCO3HAaHUE ITI00ANIBHOI0 XapakTepa SKOJIOTMUECKUX Mpo0iaeM, OpHeHTalHs
Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW /IS peleHus 3a7a4y B 00J1aCTH OKpYXKarolei cpesl,

TUTAHUPOBAHKE MOCTYMKOB U OLIEHKHU WX BO3MOKHBIX TOCIEICTBUMN AJIsI OKPYKAIOIIECH CPEIbI;
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8) LEHHOCTH  HAy4YyHOIO0  IIO3HAHHA: C()OPMHUPOBAHHOCTL ~ MHPOBO33PEHHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA HAayKH M OOLIECTBEHHOW MPAKTUKH,
NOHMMAaHUE MAaTeMaTUYeCKOH HayKH Kak c(epbl 4YelIOBEYECKOH IesITeIbHOCTH, STaloB €€
pa3BUTUSA W 3HAYUMOCTU JJI Pa3BUTUS LUBWIM3ALMM, OBJIAJEHUE S3bIKOM MATEMaTUKU U
MaTEMaTUYECKON KyJIbTypOll Kak CpEeACTBOM IIO3HAHUS MHpa, TOTOBHOCTh OCYIIECTBISATH
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO IEATENbHOCTh MHANBUYAJILHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynprate OCBOEHHS NporpaMMmbl [0 MaTeMaTHKE Ha YpOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOyuaromerocss OyayT chopMUpOBaHBl METallpeIMETHbIE pPE3YJIbTAThI,
XapaKTEepU3yIOUIUECs]  OBJAJACHUEM  yHHUBEPCAJIbHBIMU  I103HABATEJIbHBIMU  JECUCTBUAMH,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU M YHHUBEPCAIbHBIMU PETYJISITUBHBIMU
JEHCTBUSMM.

ITo3HaBaTe/IbHBIE YHMBepPCcaJIbHbIe YUeOHbIe AeliCTBUS

ba3zoBrble Jioruyeckue AeiicTBuA:

BBISBIIITh W XapaKTepU30BaTh CYIIECTBEHHbIC HPHU3HAKM MAaTEeMaTHUYeCKHX OOBEKTOB,
HNOHATUHM, OTHOWIEHUH MeXAy MOHATHAMH, (OPMYyJIUPOBaTH ONpEAEICHUS MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHUSA Ui 000OLIeHHS U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIMpPOBaTH U NPEOOpPa3OBbIBaTh CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpULIATENIbHbIE, EMHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEYMs B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, MpenigaraTb KPUTEpUU s BBIABICHMS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHJIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

POBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHHUH (TIpsIMBbIE U OT
IPOTUBHOI0), BBICTpPAaUBaTh AapryMEHTAllMI0, NPHUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKIECHHSI U BHIBOJIBI;

BbIOMpaTh cr1oco0 penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLIEHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTebCKUe 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATENIbCKUNA MHCTPYMEHT MO3HaHUs, (POpMYIUPOBATh
BOINPOCH], (UKCUPYIOLIME NPOTUBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

MPOBOAUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HUCCIEOBaHHE [0
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENbHO (OPMYJIUPOBATh 00OOIIEHNS U BBIBOJABI MO pe3yjbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJIOB U
00001IeHNH; TPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TakXKe BBIIBUTATh
IIPEIIOJIOKEHNS O €70 Pa3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nnpopmanmeii:

BBISBJIATH Je(UIUTHl HHGOPMAIUK, TaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOMPOC U JJIs
pelleHus 3a1auu;



BbIOMpaTh HMH(OpPMALMIO W3 HCTOYHUKOB  PA3IUYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IHYHBIX BHIOB U  (QOpM
MPEICTaBICHHUS,

CTPYKTYypUPOBATh HHPOPMAITUIO, PEACTABIIATE €€ B pa3ITUYHBIX (POPMAX, UILTIOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAE&KHOCTh HMHPOpPMAIMM IO CAMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KpUTEpUIM, CHOPMYJIUPOBAHHBIM CAMOCTOATEIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (HOPMYJIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMU M ULEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHUS B YCTHBIX M MHUCHhMEHHBIX
TEKCTaXx, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a/1a4, KOMMEHTUPOBATH TIOJTYYSHHBIN PE3yIbTaT;

B X0Jle¢ 00CYXIIEHHUsI 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAEMOW TEMBI, MPOOIECMBI,
pelaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS, COTOCTABISTh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYrHMX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh Pa3jiHuude U CXOACTBO
MO3UIHi, B KOPPEKTHOH opMe GOpMyIUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBISTh PE3yNbTaThl PEIICHUs 3aJauyd, SKCIEPUMEHTa, HCCIEAOBaHUSA, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYILICHUS ¢ YUETOM 3a7a4 IPEe3CHTAIMU U 0OCOOEHHOCTEH
ayJIMTOPHH.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE yUeOHbIE IeiiCTBUS

Camoopranusauus:

COCTaBJIAITh ITUIAH, AJNTOPUTM PEIICHUS 3a/Ja4, BBIOMPATH CIIOCOO0 pPEIICHUs C y4ETOM
UMEIOLINXCSA PECYypcOoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJIa/IETh HABBIKAMH MTO3HABATENBHOMN pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBbIX ICUCTBUN U
MBICTUTENBHBIX MTPOIIECCOB, UX PE3YNBTATOB, BIAJAETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
mporecca U pe3ysibTara PeIIeHUsT MaTeMaTHIeCKOW 3aaud; MPEIBUJIETh TPYIHOCTH, KOTOPHIE
MOTYT BO3HUKHYTH IIPH PEIICHUH 331291, BHOCUTH KOPPEKTUBEI B JISATSIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JIAaHHBIX, HAWJICHHBIX OIMMOOK, BBISBICHHBIX TPYIHOCTEH; OIIEGHUBATH
COOTBETCTBUE pe3yjbTaTa IEIU U YCJIOBHSM, OOBSICHATH TPUYHHBI JIOCTIDKCHUS WU
HEJOCTH)KCHUS PE3YyIbTATOB AEATEIbHOCTH, HAXOUTH OMIMOKY, TaBaTh OIIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYATbHONH pabOTHI MpH
pelIeHnr ydYeOHBIX 3ajJad, NPUHUMATh IIeJIb COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATH
OpTaHU3aIMI0 COBMECTHOW PAaOOTHI, pacrpeiessiTh BHABI padoOT, TOTOBAPUBATHCS, OOCYKIATh
MIPOIIeCC U pe3yJIbTaT paboThI, 00001IaTh MHEHHSI HECKOJBKUX JTFOJIEH; Y4aCTBOBAThH B TPYIIIOBBIX
dbopmax paboTsl (00CyX)aeHUS, 0OMEH MHEHUN, «MO3TOBBIE IITYPMBbI» U WHBIE), BHITTOHITH CBOIO
qacTh paboThl U KOOPAMHHUPOBATH CBOU ACHCTBHS C JPYTHMMH 4WICHaMH KOMAaHJbI, OIEHUBATh
KauyeCTBO CBOETO BKJIaJia B OOIIHMI MPOIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM yUaCTHUKAMHU
B3aMMOJICHCTBHSI.

MNPEIMETHBIE PE3YJIbTATbBI

[TpenmMeTHBIC pe3ynbTaThl OCBOCHUS MPOTPAMMEBI 10 MaTeMaTHKEe Ha 0a30BOM YpPOBHE Ha
YPOBHE CpeAHETo 00111ero 00pa3oBaHMs MPECTABIEHBI 110 TOAaM 00yUeHHs B paMKaxX OT/IeTbHBIX
YY4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3Jieiiax MporpaMMBbI IO MaTeMaTHKe.
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

«Anrera 1 Ha4dalJla MaTEMaTU4YCCKOIro aHajim3a» ABJISACTCA OAHUM U3 HaI/I60JIee 3HAYUMBIX
B MIPOrpaMMe CpEeTHEro o0IIero 00pa3oBaHUs, MIOCKOIBbKY, C OJHOW CTOPOHBI, OH 00EeCTIeYNBAET
MHCTPYMEHTANbHYI0 0a3y Ais HM3y4YeHHsS BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C IpYyrou
CTOPOHBI, (HOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBINUICHHE OOYYalolIMXCs Ha YpPOBHE,
HEOOXOIMMOM ISl OCBOCHHUSI YYEOHBIX KypcOB HMH(MDOPMATHKH, OOIIECTBO3HAHWS, HCTOPHH,
CJIOBeCHOCTH. B pamkax ydeOHOTo Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO aHaIHM3a»
oOyJaromuecsi OBJIAJICBAIOT  YHHBEPCAIBHBIM  SI3BIKOM  COBPEMEHHOW HAyKH, KOTOpas
(bopMyIHpyeT CBOU JIOCTHKCHHS B MAaTEeMaTHUECKOH (hopme.

VY4eOHbIi Kypc anreOpbl M Hayajdl MAaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBACT OCHOBY JUIA
YCICIIHOIO OBJIaICHUSA 3aKOHAMU (bI/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHs OCHOBHBIX TeHI[eHI_[I/Iﬁ
HKOHOMHKH U OOIIECTBEHHOH KU3HU, ITO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBCPCHHO HCIIOJIB30BATh HUX B HOBCGHHGBHOﬁ ku3Hu. B Toxke
BpEeMsl OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYMECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBACT YMEHUEC HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH YTBEPXKJICHUS,
UCIIOJIB30BaTh OOOOIIEHUE M KOHKPETH3allMI0, aOCTparMpoBaHUWE M aHAIOTHIO, (HOPMUpPYET
KPEaTUBHOE U KPUTHUYECKOE MBIIUICHHE. B X0/ M3ydyeHus anreOpbl U HaYall MaTeMaTUYeCKOTrO
aHaJIM3a HAa yPOBHE CpPEAHEro o0Imero oOpa3oBaHUS OOYYarOMIMECs IMOJYYAalOT HOBBIM OIBIT
PCIICHMA TIIPUKIAAHBIX 3adad, CaMOCTOATCIBHOI'O IIOCTPOCHUA MATCMATHUYCCKUX MOI[CJ'Ief/'I
pealbHBIX CUTyalMd W WHTEPIPETAlUU IOJYYEHHBIX DPEIICHHUH, 3HAKOMSATCSA C NPHUMEpPAMH
MaATEMATUYCCKUX 3aKOHOMepHOCT€ﬁ B IIpHUpoAC, HAYKE W B HUCKYCCTBC, C BbIJAIOIIMMHUCH
MaTeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

Y4eOHbIH Kypc anreOphl M Hayall MaTEMAaTHYECKOrO aHalin3a 00JaliaeT 3HAYUTEIbHBIM
BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIM peanu3yeTcss Kak uepe3 yueOHBIH MaTrepual,
crocoOcTByrONMI (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepe3 crenupuky yueOHon
NEeSTENIbHOCTH,  TpeOylole  caMOCTOSATENbHOCTH,  aKKypaTHOCTH,  MPOAOHKUTEIHHOU
KOHICHTPAIMK BHUMAHUA 1 OTBETCTBCHHOCTH 34 HOHy‘IGHHBH\/’I peE3yibTaT.

B ocHoBe meTomuku oOydueHUs anreOpe W HadajdaM MaTEMaTHYECKOTO aHalli3a JICKHUT
JeSITeIbHOCTHBINA IPUHLIUIT O0yUEHUS.

B crtpykrype mporpammbl 1o anreOpe W HadajgaM aHaIHW3a BBUICISIOTCS CIICTYOIINE
COJIepKaTeNbHO-METOANYECKHe JUHUU: «Uucna U BeIYUCICHUA», «DyHKIMU U Tpadukmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana mMaTreMaTuyecKkoro aHaiusa», «MHOXKECTBa U JIOTUKAY.
Bce ocHOBHBIE conepikaTelbHO-METOIUYECKHE JTHUHHHM W3YYaroTCsl HAa MPOTSHKEHMH ABYX JIET
o0ydeHHs Ha YPOBHE CpEIHEro OO0IIero oOpa30BaHMs, €CTECTBEHHO AOMONHSS ApYr Apyra u
MOCTENIEHHO HACHIIIAsCh HOBBIMH Te€MaMU W pasfenaMu. JlaHHbIH y4eOHBI Kypc sBIsSETCS
HHTEIrpaTUBHBIM, ITOCKOJIBKY 06T)eJII/IHSIeT B cebe COACPIKAHNUE HECKOJIIBKUX MATCMATHUUYCCKHUX
JOUCHUITIIINH: anre6pa, TPUTOHOMETPHUA, MaTeMaTUYECKUN AHAJIN3, TCOPHA MHOXECTB U APYTHUC. ITo
Mepe TOro Kak 00yJaromuecs: OBIIaIeBalOT BCE OoJiee MUPOKUM MAaTEeMaTHUECKUM ariapaToM, y
HUX TIOCTIEIOBATENbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH MAaTEeMaTUYECKYIO
MOJIeTIh PeaibHOM CUTYallid, MIPUMEHSTh 3HaHUs, MOJNyYeHHbIE B Y4eOHOM Kypce «Anredpa u
Hayaja MaTeMaTHUYeCKOTO aHaln3a», IS PElIeHUs CaMOCTOSTENhHO C(HOPMYIUPOBAHHON
MaTeMaTHYECKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOTYyUYEHHBINA Pe3yabTaT.

CopepxaTebHO-MeTOIHYeCKast JIMHAS «UucIia U BEIMUCIICHUSD) 3aBepiiacT GopMUpoOBaHUE
HABBIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oOpazoBanusi 0co00€ BHUMAHUE YIEISETCS
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(hOPMHUPOBAHHIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOMIMX B ce€0s MCIOJIb30BAaHUE
pa3IMYHBIX (OPM 3aMMKCU NCHCTBUTEIHHOTO YMCIIA, YMEHUE PAIIMOHATBHO BBIMIOIHATH NCHCTBUS
C HHMH, JeNaTh NPHUKUAKY, OIEHUBATh pe3ynbrar. OOydaromuecs IMOJIy4al0T HaBBIKU
NPUOJIMKEHHBIX BBIUMCICHUHN, BHITIOJIHEHUS ICUCTBUI C YMCIIaMH, 3aIMCAHHBIMU B CTaHIApPTHOU
dbopMe, HCTIOTH30BAHUS MATEMAaTUICCKIUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BBIPAKCHHIMA.

ConeprkaresibHasi TUHUS « Y PaBHEHUS! U HEPABEHCTBAY» PEAIM3YETCs Ha MPOTSKEHUH BCETO
00y4eHUs HAa YPOBHE CPEIHET0 00IIIero 00pa3oBaHus, TOCKOIBKY B KaXKJI0M pa3/ielie MporpaMMbl
MIPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOIMMX 3anad. OOyuaromuecs: OBIaJACBAIOT Pa3IMIHBIMU
METOJJaMH  PEIICHUS  LEJbIX,  pPAlMOHAIbHBIX,  HMPPALMOHAIBHBIX,  [OKa3aTEIbHBIX,
norapu(pMHUYECKUX U TPUTOHOMETPHUYECKUX YPABHEHUW, HEPABEHCTB U UX CUCTeM. [lomyueHHBIS
YMEHHS HWCIHOJB3YIOTCS TPU HCCICAOBAaHUU (DYHKIMN C TIOMOIIBIO IMPOW3BOJHON, PEIICHUU
MPUKIATHBIX 337249 U 33/1a4 Ha HAXOXKICHHE HAUOONBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIIUU.
Jannast comepkareibHasl TUHUS BKJIIOYAET B ce0s Takke (GOPMUPOBAHHWE YMEHUH BBITOJHATH
pacuétel mo (QopmyrnaMm, mNpeoOpa3oBaHUS LENbIX, PALUOHAIBHBIX, HPPAIHOHANBHBIX U
TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKEHUH, COJIEPIKAIIUX CTEIICHU U JIOTapu(MBI.
bnarogapss wu3ydenuto anrebpamveckoro wMarepuaia IMPOUCXOTUT JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIICHUS OO0yvarommxcs, (GOPMUPYIOTCS HaBBIKU
JNEIYKTUBHBIX  pacCyKJIeHuUi, pabOThl ¢ CHMBOJIbHBIMH (opmMamMu, MpeacTaBlIeHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTCH B BHJIE PAaBEHCTB W HEpPaBEHCTB. AunreOpa mpeaiaraer
3¢ (deKTUBHBIE WHCTPYMEHTHI IS PEUICHHS TMPAKTUYCCKUX M ECTECTBCHHO-HAyYHBIX 3ajad,
HAarJIsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKU.

CopepxarenpHo-MeToAUYeCKass TUHUS «DYHKIMHU U TpaduKm» TECHO MEPEeIsIeTaeTcs C
JIPYTUMH JUHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIeJ0BATEIbHOCTD
U3ydeHHss Mmarepuana. lV3ydeHWe CTENeHHOW, TMOKa3aTeNnbHOl, JorapupMU4YecKkod u
TPUTOHOMETPHUECKUX (DYHKIIUH, UX CBOMCTB U rpaHKOB, UCTIOIH30BaHHUE (PYHKIIHI ISl peIeHus
3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U PeaIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTeMAaTUYECKUM
aHaJIN30M, TaK U C pEIICHHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM O0JbIII0€ BHUMAHUE yIETSETCS
(GhOpMHUPOBAHUIO YMEHHUSI BEIpAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEKTy Pa3TUIHBIMH BETMUYUHAMU,
MCCJIeI0BATh MOJyYeHHbIE (YHKIIMH, CTPOUTHh UX Tpaduku. MaTtepuas comepx aTelbHOU JTUHUN
HalleJICH HAa Pa3BUTHUE YMEHWW W HABBIKOB, IMO3BOJSIONIMX BBIPAXKATh 3aBUCHMOCTH MEXKIY
BEJIMUYMHAMU B Pa3NUYHON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHOi. Ero m3ydenue
CIOCOOCTBYET pPAa3BUTHIO AITOPUTMHUYECKOTO MBIIIIEHUS, CIHOCOOHOCTH K OOOOIIEHHIO U
KOHKpETHU3aLlMH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenbHas nuHus «Hauyana maremMaTM4eckoro aHaian3a» IMO3BOJSET CYIIECTBEHHO
pPaCIIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK W TPUKIAIHBIX 337a4, JOCTYITHBIX 00yUYatOIUMCS, Y
KOTOPBIX TOSIBIIAETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIHH, OTPEaesaTh UX
HauOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISATH TUIOMAAN GUTYp U 00BbEMBI TEJ, HAXOIUTh
CKOpPOCTH U YCKOPEHUS MPOLECCOB.

ConepxarenbHasi TMHUAS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHHUS MaTEMaTHYECKHX
MOJIEJIEN peaJIbHbIX CUTYALMM, HAX0XKACHUS HAaUTYUIlero PEMIEHUs B IPUKIAAHbIX, B TOM YHCIIE
COIIMAILHO-3KOHOMMYECKHMX, 3aJayaX. 3HAaKOMCTBO C OCHOBAaMH MaTE€MaTHYEeCKOI'o aHajn3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMANbHO-IIOTUYECKOTO U KPEATHUBHOTO MBIIUICHUS,
(GhOpMHUPOBAHUIO YMEHUW PACIO3HABATh MPOSBIICHHS 3aKOHOB MaTEMaTHUKH B HayKe, TEXHUKE U
nckycctBe. OOyuaronyecs y3HalT O BBIIAOIINXCS Pe3yJIbTaTax, MOJYUYEHHBIX B XOJ/I€ Pa3BUTHS
MAaTeMaTUKHU KaK HayKH, U UX aBTOpax.



CopnepxarenbHO-MeTOANYECKAs JIMHUA «MHOXKECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
JJIEMEHTaM TEOPHUU MHOKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHON MaTeMaTHKH U MpeIaraloT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00BEANHSIIONINNA
BCE pa3lenbl MaTeMAaTHKM M €€ IPUIIOKECHMM, OHU CBSA3BIBAIOT pPA3HbIE MAaTeMaTUYECKUE
JUCLUIUIMHBI B enHoe 1enoe. [103ToMy BakHO AaTh BO3MOXKHOCTh 0OYYarolleMycsl IIOHUMaTh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTeMaTUKM M HCIOJIB30BATh €ro s
BBIPAXCHUS CBOUX MBICIICH.

B yueOHOM Kypce «AureOpa M Hadajga MaTeMaTHYECKOro aHalu3ay» MPUCYTCTBYIOT TaKXKe
OCHOBBI MaTE€MaTHYECKOI0 MOJEIMPOBAHUS, KOTOpble IpHU3BaHbl C(HOPMUPOBATH HABBIKU
IIOCTPOEHUS MOJIEIIEN pealbHBIX CUTyallUi, UCCIEAOBAHUA dTUX MOJEIIEH C IIOMOILBIO ammapara
anreOpbpl ¥ MaTeMaTUYEeCKOro aHalu3a M HMHTEPIIPETAlMH TOJyYeHHBIX Pe3yJbTaToB. Takue
3aJaHMsl BIUIETEHBI B KKIBIA M3 PA3JIeNIOB MPOrpaMMbl, TIOCKOJIbKY BECh MaTepuasl y4eOHOTro
Kypca ILIMPOKO HCIOIB3YETCS MUl pPELIEeHUs IPUKIaAHBIX 3anad. lIpu pemeHnu peanbHbIX
IOPaKTUYECKUX 3a7ad oOydarouiuecs pas3BUBAKOT HaOJIOJATEIbHOCTb, YMEHUE HAaXOJUTh
3aKOHOMEPHOCTH, a0CTParupoBaThcsl, UCIOIb30BATH aHAIOTUIO, 0000IIATh U KOHKPETU3UPOBAThH
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIICHUS NPUKIAJAHBIX 33734
OopraHusyercs B Ipollecce M3Y4deHHs BcCeX TeM YydeOHOoro kypca «Aurebpa M Hauana
MaTEMaTUYeCKOr0 aHAIU3a.

COJAEPKAHUE OBYYEHUSA

Uucna u BbruuciaeHus PaunonanbHble ymcia. OOBIKHOBEHHbIE M JAECATUYHBIE ApoOH,
MPOILEHTBI, OCCKOHECYHBIC TNEPHOAMYSCKHE IpoOu. ApupMETHYECKHE  Olepalnud ¢
paLMOHATIBHBIMU YHCIaMU, NPeoOpa3oBaHMs YMCIIOBBIX BblpakeHui. [IpumeHenue npobeit u
IIPOLIEHTOB AJIS PELIECHNUs IPUKIIAJAHBIX 3a7a4 U3 Pa3JINYHBIX OTpaciiell 3HaHUM U PeaIbHON KU3HH.
JeiicTBuTenpHbIE YKcia. PaninoHanbsHble M UppallMOHATIbHBIE YHCIa. Apr(MeTHYecKre onepanuu
C JleficTBUTENbHBIMU YHcaaMy. [IpubnmkEéHHbIe BRIYMCICHNS, IPABUIIa OKPYTJICHUS, IPUKUIKA U
OlIeHKa pe3ynbTaTa BeluMciaeHnil. CTeneHs ¢ 1enbIM nokaszareneM. CtanaapTHas Gopma 3anucu
JeHCTBUTENBbHOTO uKcia. Mcnonb3oBanue noaxosiiei GopMbl 3alUCH JEHCTBUTEIBHBIX YHCEI
JUISL pelleHMs] MPaKTUYeCKUX 3ajad M TpeACTaBIeHUS JaHHbIX. ApU(PMETHYECKHH KOpEHb
HaTypaJIbHOU cTeneHu. JleiicTBUs ¢ apupMeTHUeCKUMHI KOPHIMHU HaTypaibHOU cteneHu. CHHYC,
KOCHHYC W TaHI'€HC 4YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI€HC YHMCIIOBOIO
apryMeHTa. YpaBHEHUS M HepaBeHCTBAa TOXAECTBA U TOXKIECTBEHHBbIE IPeoOpa30OBaHMUA.
[IpeoOpa3oBaHue TPUTOHOMETPUYECKHX  BbIpaXeHUH. (OCHOBHbIE TPUTOHOMETPUYECKHE
dopmynbl. YpaBHEHHE, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. MeTon
UHTEpBAJIOB. PemeHue nenbix U ApoOHO-pALlMOHANBHBIX YpaBHEHMH W HepaBeHCTB. PerieHue
VUPPALMOHAIBHBIX YPAaBHEHWM W HEpPAaBEHCTB. PelleHne TpPHUTrOHOMETPUYECKUX YPaBHEHUH.
IIpuMeHeHre ypaBHEHMM W HEpPAaBEHCTB K PEIICHHI0 MAaTeMAaTHYECKUX 3aJad W 3a7ad M3
pa3anuHbIX oOnacTedl Hayku U peanbHON ku3HU. DyHKuuu u rpadpuku DYHKIMS, CIOCOOBI
3amanus pyHkuuu. ['paduk Qynknuu. Bzaumuo oOpataeie GpyHkiuu. OOIacTh onpeneneHus u
MHOXecTBO 3HaueHu# ¢yHkimu. Hymu ¢ynkiun. [IpoMexxyTKu 3HaKOMOCTOSHCTBA. UETHBIE U
HeuéTHble QyHKIMH. CTenenHas QyHKIHS ¢ HaTYpaJbHBIM U IIeTIbIM 1oKa3aTeneM. E€ cBoiicTBa u
rpa¢puk. CBoiicTBa M rpaduK KOpHS N-0if cTeneHu. TpUTOHOMETpUYECKas OKPYKHOCTb,
ofpeieieHne TPUTOHOMETPUUECKUX (PYHKIUH YnciioBoro aprymenTa. Hauana Mmatemarndyeckoro
aHanuza [locnenoBarenbHOCTH, CHOCOOBI 3aJaHus ToOcieAoBaTeNbHOCTEH. MOHOTOHHBIE
MOCNIE0BATENbHOCTH.  ApudMeTHueckas ¢ TeoMeTpuyeckas Mporpeccuu. beckoHeduHOo
yObIBaromas reomerpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPUIECKOMN
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nporpeccur. @opMyna CIO0XKHBIX MPOLEHTOB. lcnonap30BaHME NPOTpPECCHM I pEUICHUs
peasbHBIX 3aja4 IPUKIAJHOrO Xapakrepa. MHo)kecTBa M Jloruka MHOKECTBO, olepanuu HaJ
MHOkecTBaMu. [luarpammel Olinepa—BenHna. IlpumeHeHHE TEOpPETUKO-MHOXECTBEHHOIO
amnmapara JUisl OIMCAHMS PEeajbHBIX IIPOLIECCOB M SBJIICHHUM, IIPUM PELICHUM 3a1a4 U3 JIPYTUx
yueOHBIX IpeaMeToB. Onpenenenue, TeopeMa, CiaeICTBUE, 10Ka3aTenbCTBO. Uuciia 1 BEIYUCIIEHUS
Harypanbenble u nenble uyncna. [Ipusnaku nenumoctu nenbix yucen. CTeneHb ¢ pauuoHaIbHbBIM
noka3areneM. CBoiicTBa crenenu. Jlorapudm uucna. JlecaTuuHble U HaTypalbHbIE JTOTAPU(PMBIL.
VYpaBHenuss u HepaBeHCTBa [IpeoOpa3oBaHue BBIpRXKEHMI, COAEpXKAIIUX JIOTaPUQPMBIL.
[IpeoOpa3zoBanre BbIpaKEHUH, COJIEPKAIINX CTENEHHU C PallMOHANBHBIM Moka3aresneM. [Ipumepsl
TPUTOHOMETPUYECKUX  HepaBeHCTB.  [loka3arenpHble  ypaBHEHHs U HEPaBEHCTBA.
Jlorapudmuueckne ypaBHeHUs W HepaBeHcTBAa. CHCTEMBbI JHMHEWHBIX ypaBHEHWIA. Pernienue
IPUKIAIHBIX 33a4 C [OMOLIbIO CUCTEMBI JUHEMHBIX ypaBHEHMH. CHCTEMBbl U COBOKYIHOCTH
palMOHAIBHBIX YPABHECHUM M HEpaBeHCTB. lIpuMeHeHUE ypaBHEHUH, CUCTEM M HEPABEHCTB K
pEIIeHNI0 MaTeMaTHUeCKHX 3ajlad U 3ajlad U3 Pa3IMuHbIX o0acTell HAyKH U PeabHOM JKU3HHU.
Oyukiuu u rpapuku Dynkuus. [lepumoguueckue ¢yHkuuu. [IpoMeKyTKH MOHOTOHHOCTH
byHkun. MakcuMyMbl 1 MUHUMYMBI pyHKIMu. Hanbomnplee 1 HauMeHbllee 3HaYeHNe QyHKIIUU
Ha MpoMexXyTke. Tpuronomerpuyeckue GpyHkuuu, ux cBorctBa U rpaduku. [lokazaTenbHas u
norapudmuydeckas QyHKIMH, UX CBOMCTBA U rpaduku. Mcnons3oBanue rpadukoB QyHKIHUN IS
pelieHHs ypaBHEHMH U JMHEHWHbIX cucteM. Mcnosb3oBaHue rpadukoB QYHKIMA U1
HCCJIEIOBAHMS IIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPHIE BOZHUKAIOT IIPU PELICHHUHU 3a7a4 U3 APYTUX
y4eOHBIX TPEAMETOB W peanbHOM >ku3HU. Hauanma maremaruueckoro ananusa HempepoiBHBIE
bynkun. Mertoax MHTEpBAJIOB Ui pelleHus HepaBeHCTB. [IpousBognas — (yHKUIUU.
['eomeTpuueckuit u Gunveckuii cMbica Tpou3BoAHON. [Ipon3BoIHBIE dNIEMEHTAPHBIX (DYHKIIHM.
DopMyIIbl HAXOXKAESHUS IPOU3BOIHON CYyMMBI, IPOU3BEIEHHS M YacTHOTO pyHKIMH. [Ipumenenue
IPOM3BOHOW K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHue
HauOOJIBIIEr0 U HAUMEHbBILEro 3HaYeHNUs QYHKUUHU Ha oTpe3ke. [IpuMeHeHre npou3BOHOM JJIs
HaxOXKJCHUs HAWIy4IIero pPEIIeHHWs B MNPUKIAIHBIX 3aJadax, Ui OIpPENENICHUs CKOPOCTH
npoiiecca, 3aganHoro Qgopmynon win rpaduxom. IlepBooOpasnas. Tabnuiia mepBooOpa3HBIX.
WNurerpan, ero reomerpudeckuii 1 GU3NUECKUN CMbICI. Brruncinenue uuTerpana mo dopmyse
Herotona—Jleiibauna.

HPEIMETHBIE PE3YJIBTATHBI

Yucna v BBIYMCIEHUS: ONIEPUPOBATh IOHATUSAMHU: PALIMOHAIBHOE U IEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHasi U JeCATUYHAas ApoOb, MPOLEHTHI; BBINOJHATh apUPMETHUYECKHE ONepalnuu ¢
pPaLlMOHATBHBIMU M JICHCTBUTENBHBIMUA YHCJIAMU; BBINOJIHATh NPUOIMKEHHBIE BBIYMCICHHUS,
WCIIONIb3ysl TIpaBUjIa OKPYIVIEHMS, JAENaTh INPUKUAKY M OLEHKY pe3yJbTaTa BBIYUCIICHUI;
ONEepUpOBaTh MOHATHSIMHU: CTENEHb C LENbIM I[OKa3zaTeleM, cTaHiapTHas (opma 3amucu
JNENCTBUTENBHOTO YMCIa, KOPEHb HaTypajlbHOW CTENEHH, MCIONb30BaTh MOAXOASANIYI0 (popmy
3aMCH JAEVCTBUTENBHBIX YHMCEI JUISl PEIICHUS MPAKTUYECKHUX 3a/1a4 U MPEACTABICHUS JaHHBIX;
OIIEPUPOBATH IIOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC IIPOU3BOJILHOIO YIUIa, UCII0JIb30BATh 3aIIUCh
NPOM3BOJILHOIO yria 4epe3 oOpaTHble TPUTOHOMETPHUYECKHE (YHKUMU. YpaBHEHUS U
HEPaBEHCTBA: OIEPUPOBATh IOHATUSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LENOE,
palMoOHAIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABCHCTBO, TPUTOHOMETPUUYECKOE YPABHEHUE;
BBITNOJHATH MpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BbIPAKEHUH U pelIaTh TPUTOHOMETPUUECKHE
YpaBHEHHS;, BBIIIOJIHSTH IPEOOPA30BaHUSI IEIIbIX, PALIMOHAIBHBIX U HPPAllMOHATbHBIX BEIPAKEHUH
U peliaTh OCHOBHBIE TUIIBI II€JIbIX, PAIIMOHATBHBIX U UPPALIMOHATILHBIX YPABHEHUI U HEPABEHCTB;
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NPUMEHSTh YpPaBHEHMS M HEpPaBEHCTBA [UIsl PEHICHHs MaTeMaTH4YeCKUX 3aJad M 3aJad U3
pa3NIMYHBIX 00JIACTe HAYKU U peabHON JKU3HU; MOAEIHPOBATh pealbHble CUTYyallMH Ha S3bIKE
anreOpbl, COCTABIATh BBHIPAXKECHUS, YPABHEHHUS, HEPABEHCTBA 110 YCJIOBHUIO 33Jauu, MCCIIE0BATh
MOCTPOCHHBIE MOJEIH C UCTIOIb30BaHUEM ammapara anreOpsl. QyHKIUHU U TpaduKu: OIeprUpoBaTh
HNOHATUAMH: (QYHKLHUSA, CHOCOOBI 3anaHus (YHKIHMH, OONACTh ONPEAEICHUS W MHOXKECTBO
3HaYeHUH QyHKIMH, rpaduk GyHKIUN, B3aUMHO 00paTHbIe (PYHKIIUU; ONEpUPOBATH MOHATHSIMHU:
YETHOCTh M HEYETHOCTh (YHKIMHM, HYIW (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA;
UCIONIb30BaTh Trpaduku (yHKUUN JUIs pelIeHHs] YpaBHEHHH; CTPOUTb M YHUTaTh TpaQUKu
JUHEHHON (QYHKIMH, KBaJpaTUYHOW (YHKIMH, CTETIEHHON (DYHKLIHU C LENbIM IOKa3aTeseMm;
UCTIOJIb30BaTh TpaduKu GYHKIMNA IS UCCIEOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH NP PELICHUU
3a7a4 U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOM KHU3HH, BRIPAXKATh (POpPMyJIaMH 3aBUCHIMOCTH
MEXIy BeauMuMHaMu. Hadama MareMaTWdyeckoro aHajiu3a: OIEpHpPOBATh  IMOHATUSMHU:
MOCJIEI0BATEIbHOCTh, apu(MeTHuecKkass W TEOMETpPHUYECKass MpPOTPecCHH; OINEepHUpOBaTh
NOHATUSIMH: OeCKOHEYHO yObIBarolas TeoMeTpuyecKkash IMporpeccus, cymMma OeCKOHEYHO
yOBIBAIOIIEHl TEeOMETPUYECKOM MPOrpeccur; 3a/laBaTh MOCIEAOBATEIBHOCTH Pa3IMYHBIMU
crocobaMu; HCMOIb30BaTh CBOMCTBA IOCIENOBATENLHOCTEH M MPOTPECCUid ISl peLIeHUs
pealbHBIX 3a7au MPUKIAAHOTO XapakTepa. MHOXeCTBa U JIOTUKA: ONEPUPOBATH MOHSTUSIMU:
MHOXECTBO, OTIEpPallii HaJl MHO>KECTBAMH; MUCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN armmapar
JUISL ONMCAaHMS DPEATbHBIX MPOLECCOB W SBICHHUMA, MPU pEIICHUH 3aJad M3 JIPYrHX Y4eOHBIX
IIPEIMETOB; ONIEPUPOBATh MOHATUSAMU: ONPEEIICHUE, TEOPEMA, CIEACTBHE, JOKa3aTEIbCTBO.

K konmy oOyuenus B 11 kiacce oOydaromuics TOJNYYUT CICIYIOIIHE IPEAMETHBIC
pe3yNbTaThI:

Yucna ¥ BEIUKCIICHHS: OTIEPUPOBATH MOHITUSIMH: HATYPAJIbHOE, 11€7I0€ YUCIIO, UCTIOIB30BaTh
NPU3HAKU JETMMOCTH LIEJIbIX YUCEN, PA3JIoKEHHE YHCiIa Ha MPOCThIe MHOKUTENH JUIsS PELIeHUs
3aja4; ONEpUpOBaTh IOHATHEM: CTENEHb C pPALMOHAJIBHBIM II0OKa3aTesleM; OIEepHpOBaTh
HNOHATUAMM: JIorapudM uyHcia, JAECATHUYHbIE W HaTypajbHblE JOrapudmbl. YpaBHEHUS U
HEpaBEHCTBA: MPHMEHSATh CBOWCTBA CTEMEHH JUISI MPEOOpa3OBaHMS BBIPAKECHUH, ONEPUPOBATH
MOHATHUSMHE: TTOKa3aTeIbHOE YpaBHEHNE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THITHI TOKA3aTEIbHBIX
YpaBHEHHI ¥ HEPABEHCTB; BBITIOIHATH MPEOOPa30BaHUS BBIPAKEHHIA, COIEPIKAIIUX JIOTapU(MBL,
OTIEPHPOBATH TIOHATHIMHU: JIOTapu(PMHUUECKOE YpaBHEHHE W HEPAaBEHCTBO, PEUIaTb OCHOBHBIE
TUIBl JIOTAapU(PMUYECKMX YpPaBHEHWH M HEPABEHCTB; HAXOAUTh peEIIeHUS MpOoCTEHIInX
TPUTOHOMETPUUYECKUX HEPABEHCTB; OMEPUPOBATh MOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHUN U
e€ pelIeHre, UCTOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN JJIs pellieHHs MPAaKTUYEeCKUX 3ajay;
HaXOJUTh PELICHUs MPOCTEHIIMX CHCTEM M COBOKYNHOCTEH pPAalMOHAJIbHBIX YPAaBHEHUH H
HEPaBEHCTB; MOJICIMPOBATh peajibHbIE CUTYAIlMH Ha SI3BIKE alreOpbl, COCTABIATH BBIPAKEHHUS,
ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 33]1a4, UCCIIEIOBATh IIOCTPOCHHBIE MOJIENH C
UCTIOIb30BaHUEM ammapara anreOpel. DyHKIUH W TpaduKH: ONEPHUPOBATH TOHSATHUSIMHU:
nepuoauieckast (QyHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, TOUYKH SKCTpeMyMa (DyHKITHH,
HauOoJplllee M HaMMEHbIIee 3Ha4YeHHs (YHKIMM Ha MPOMEXYTKE, MCIOIb30BaTh MX IS
uccinenoBaHus  (QyHKIMM, 3aJaHHOM TpadUKOM; ONEpPHPOBATh MOHATHUAMH: TpaduKu
NoKa3aTeabHOM, JIorapuMU4YecKoil M TPUTOHOMETPUYECKUX (QYHKUMH, HM300paxarh UX Ha
KOOPJIMHATHOM MJIOCKOCTU M MCIIONIB30BaTh ISl PEIICHUs] YPaBHEHUH U HEPAaBEHCTB; U300pakaTh
Ha KOOPIMHATHOW TIOCKOCTH TpaduKK JTMHEWHBIX YPaBHEHUH W UCTIOIB30BATh UX JUIS PEHICHUS
CHCTEMBI IMHEWHBIX YpaBHEHHI; MCTIOJIb30BaTh TpapuK GYHKIMN TSI HCCIIEIOBAHUS ITPOIIECCOB
U 3aBHCHMOCTEH W3 JAPYrHMX Y4eOHBIX AMCHUIUIMH. Hadama wmareMaTHYecKoro aHam3a:
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ONepUpPOBaTh MOHATHUAMU: HENpephIBHAS (PYHKUMS, TPOU3BOJAHAS (PYHKIMH, HCIOIb30BaTh
TEOMETPUUECKUA ¥ (U3UYECKUH CMBICT MPOU3BOMHON MJIsI pEUIeHHs 3aaad; HaXOAWUTh
NPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKUWH, BBIYUCIATH HPOM3BOTHBIE CYMMBI, IMPOW3BEICHHUS,
4acTHOTO (PYHKIMIT; MCIIOIB30BaTh MPOU3BOIHYIO /TSl UCCIIEIOBAaHMS ()YHKIIMKA HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSATH PE3yJIbTAaThl UCCIEIOBAHHS K TIOCTPOCHUIO IPahuKOB; HCIIOIH30BATh
MIPOU3BOHYIO JJI1 HAXOXK/ICHHSI HAWITYUIIIErO PEeIIEeHNs B IPUKIAJIHbIX, B TOM YUCJIE COLMAIBHO-
SKOHOMMUECKHUX, 3a/layax; OIEepUpOBaTh MOHATUSAMU: NEpBOOOpa3Has M HHTErpaji, MOHUMATh
reOMEeTPUUYECKUN U (PU3UYECKHI CMBICT MHTErpaja; HaxOIUTh MEpBOOOpa3HbIE IEMEHTAPHBIX
byHKIMi, BEIUKUCIATH HHTErpai o ¢popmyiie HetoTona—JleitOHuna; pemars NpukiagHbie 3a1a4u,
B TOM 4YHCJIE€ COLUAIbHO-’KOHOMHYECKOTO U (U3WYECKOrO XapakTepa, CpeAcTBaMu
MaTEMaTUYECKOT0 aHAIN3a.

IF'EOMETPUA

BaxHocTh TEOMeTpHHM Ha YypOBHE cpenHero oOmero oOpasoBaHusi 00ycClIOBIIEHA
MPAKTUYECKOW 3HAUYMMOCTBIO METANpPeAMETHBIX M MPEIMETHBIX pPe3yJbTaTOB OOyueHUs
FeOMETPUM B HAMNpaBICHUH JUYHOCTHOTO pa3BUTUsA  OOydamomuxcs, (QOopMHUpOBaHUS
(GYHKIIMOHATBPHOW MaTeMaTH4YeCKOH T'PaMOTHOCTH, M3Y4YEHHUS APYTUX Y4YEOHBIX JUCIUILIUH.
PazBuTte y oOyuarommxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M HPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONMIECHUH PEaTbHOTO U WICATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKON HAayKOM SIBIICHUH W IPOLECCOB PEAIBHOIO MUpPA, MECTE TEOMETPUU B CUCTEME
HAayK WU pOJIM MaTeMaTUYECKOr0 MOJEIMPOBAaHUS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
CHocOOCTBYeT (HDOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS OOYYAIOUIMXCS, a TaKkKe KadecTB
MBIIUICHHSI, HEOOXOAMMBIX JJIs aJanTallii B COBPEMEHHOM obmiectBe. ['eomerpus siBisieTcs
OJIHUM 13 0a30BBIX IPEIMETOB Ha YPOBHE CPEAHEr0 0011ero 00pa3oBaHusi, TaK Kak 00ecreunBaeT
BO3MOKHOCTh M3YYEHHMS] KaK JUCUUIUIMH €CTECTBEHHO-HAyYHOM HANpaBJIEHHOCTH, TaK U
rymMaHuTapHoil. Jlormdeckoe MplieHne, (oOpMUpyeMOe IMpU H3YYEHHUH OO0YyYarolUMHCS
MNOHSATUMHBIX OCHOB T€OMETPUM U IOCTPOCHHH LIEMOYKH JIOTMUECKHUX YTBEP)KIECHUH B XOI€
pelieHHus TIeOMETPUYECKMX  3aJady, yMEHHME BbIABUIATh U ONpPOBEpraTb TUIIOTE3BI
HEINOCPE/JICTBEHHO MCIMONb3YIOTCSl TMPU PEUIeHUM 3a]lad €CTECTBEHHO-HAay4yHOIo IIMKJIa, B
YaCTHOCTH U3 Kypca (PU3UKU. Y MEHNE OPUEHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO
poJib BO BceX OOJacTAX JEATENbHOCTH dYenoBeka. OpHeHTalMsi 4YeJoBeKa BO BpPEMEHU H
IPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHE €ro COLHUaIbHOro ObITHsA, (opMa OTpaxeHus
OKpY’KalOIIIeT0O MHUpAa, YCJIOBHE YCIEIIHOTO TII03HAaHMS M AKTUBHOIO MpeoOpa3oBaHus
neiictBuTensHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSIET pa3HbIE BUIBI
yueOHOI M TPyJOBOM AEATENBHOCTH, SBISIETCS OJHUM M3 MPOPECCHOHATIBHO BaXKHBIX KAYECTB,
M03TOMY aKTyajibHa 3aJ1aua (OPMUPOBAHHUS Y 00YHAIOIIMXCS TPOCTPAHCTBEHHOT'O MBIIIIEHUS KaK
Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K
MPAKTUYECKON JESITeTbHOCTH IO MHOTUM HalpaBJIECHUSIM.

[lens ocBoeHUsT mporpaMMbl yaeOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUYEHUS
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuXcs udepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIOJIB30BAHUS CHCTEMATHUYECKUX I'€OMETPUUYECKUX 3HAHUHU U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIELTHOTO MPOI0JDKEHNs 00pa30BaHus MO
CIELUATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIOJIb30BaHUEM reoMmeTpuu. [IpuopureTneiMu
3alayaMud OCBOeHMsI ydeOHoro kypca «l'eomerpum» Ha 06azoBom ypoBHe B 10-11 kmmaccax
ABIIAIOTCA: (DOPMUPOBAHHME NPEJICTABICHUS O TEOMETPUM KaK YacTH MHPOBOM KyJIbTyphl U
OCO3HaHHE €€ B3aMMOCBA3M C OKpPYXAOIIKUM MHPOM; (QOPMHUpPOBAHUE MPEACTABICHUS O
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MHOTOIPAHHMKAaX M TeNax BpalleHWs Kak O BaXKHEWIIMX MATEMATHYECKUX MOJEIX,
MO3BOJISIOIINX OMUCHIBATh M M3Yy4aTh pa3HbIE SBJICHUS OKPY)KAIOLIEr0 MHpa; (GOPMHpPOBAHUE
YMEHMS paclo3HaBaThb Ha 4yepTekaxX, MOJENAX M B PEAJbHOM MHUPE MHOTOTPaHHUKM U Tella
BpAlllCHHs; OBJIQJICHUE METOJAaMH pEIIeHHs 3aJad Ha IOCTPOCHUS Ha HU300paKeHHIX
INPOCTPAHCTBEHHBIX (UTYp; (HOPMHUPOBAHHE YMEHHS ONEPHPOBATH OCHOBHBIMU TOHSATHSIMHU O
MHOT'OIPAaHHUKAX M TeJlax BPALICHUS M UX OCHOBHBIMHM CBOMCTBAMM; OBJIAJCHHUE aITOPUTMaMU
pellleHusT OCHOBHBIX THUIIOB 3a7ad, (OpPMUPOBAHME YMEHHUS MPOBOAMTH HECIOKHBIC
JIOKa3aTelIbHbIE PACCYKJICHHUSI B XOJE pELICHUs CTEPEOMETPHUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJEPKAaHUEM; DPa3BUTHUE HMHTEJUICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH
0o0y4aromuxcsi, I03HAaBAaTEIbHOW AaKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUIEHHS; (POpMUPOBaHKUE (PYHKIMOHAIBHON TPAMOTHOCTH, PEIEBAaHTHON F€OMETPUH: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUIECCKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
JKU3HEHHBIX CUTyallUsIX W TpUd HU3YYEHMM JPYIrUX YYEOHBIX MpPEAMETOB, IPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh MX Ha S3bIKE T'€OMETPUHM M CO3/1aBaTh
F€OMETPUUYECKHE MOJIETU, MPUMEHSATH OCBOEHHBIM T'€OMETPUYECKUU ammapar Uisl pelleHus
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATh U OLIEHUBATh MOJYUYECHHbBIE PE3YJIbTATHI.
OTnUYuTENbHON OCOOCHHOCTHIO MPOTPaMMbl 1O TEOMETPUM SBJISETCS BKIIOUYEHUE B KYypC
CTEpPEOMETPUH B Hayalle €ro U3y4eHUs 3ajay, peliaeMblX Ha YPOBHE HHTYUTUBHOT'O MO3HAHUS, U
ornpenenéHHbIM 00pa30oM OpraHM30BaHHAs padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 M IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHUPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTHBHUpPYET K JajpHEiIleMy H3yudeHuto mnpeamera. llpeanmourtenue otmaércs
HaTJIsJHO-KOHCTPYKTUBHOMY METOy OOy4eHHs, TO €CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH
OCHOBE YYBCTBEHHOCTb IPEIMETHOINPAKTUUECKON N1€ATEIbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX
Ipe/CTaBIeHUH y 00y4aronmxcsi B Kypce CTEpeOMETpUH MPOBOJUTCSA 3a CUET peleHus 3a/1a4 Ha
CO3/laHME MPOCTPAHCTBEHHBIX 00pa30oB W 3aJad Ha ONEpUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3anue obpasza MPOBOAUTCS C ONOPOH HA HATJIAHOCTD, @ ONIEpUPOBAHHE 00PA30M —
B YCIIOBUSIX OTBJICUEHHUSI OT HATJISHOCTH, MBICICHHOI'O U3MEHEHHS €r0 UCXOIHOTO CO/AEP KAHMUS.
OCHOBHBIMHU COJIEp>KaTEeIbHBIMU JUHUAMH yueOHoro kKypca «l'eomerpusi» B 10-11 xmaccax
apnstoTes: «MHororpanHukmu», «lIpsiMble U MJIOCKOCTH B MpOCTpaHCTBe», «Tena BpamieHus»,
«BekToppl M KOOpIMHATbl B IpocTpaHcTBe». MdopmMupoBaHME JIOTMYECKUMX YMEHUH
pacripesiesisieTcsi He TOJBKO 0 COJiepKaTeIbHbIM JHMHUSAM, HO U 110 rojjaMm o0y4eHHs Ha ypOBHE
cpeanero odmero obpazoBanus. CoaepxaHue oOpa30BaHUS, COOTBETCTBYIOLIEE MPEIMETHBIM
pe3yJbTaTaM OCBOGHMs IPOrpaMMbl MO T€OMETPUH, pacHpeAeiEHHBIM IO TojaM oOyueHwus,
CTPYKTYPHUPOBAHO TAKMM 00pa3oM, YTOObI OBJIa/IEHUE T€OMETPUYECKIMHU MOHATUAMU U HaBBIKAMU
OCYIIECTBIISIOCH ~ MOCHEAOBATENbHO W  TOCTYNMAaTeIbHO, C  COOJIIOJIEHWEM IMpPUHIUIA
IIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCh B OOIIYI0 CHUCTEMY I'€OMETPHUYECKUX
MIPEACTABICHUN 00YyYarONUXCs, pacmpss U yriayousst e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

COJAEP)KAHUE OBYYEHUA

[Tpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE.

OcHoBHbIE TIOHATHA cTepeoMeTpun. Touka, psmMas, MI0CKOCTh, MpocTpaHCcTBO. [loHsaTHE
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.
B3aumHoe pacnosoxkeHue NpsIMbIX B IPOCTPAHCTBE: IEpeceKarollrecs, MapajiebHble U
cKpemuBamomuecs npsMble. [lapannenbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble TpsSIMble B IMPOCTPAHCTBE, MapaJJICNIbHOCTh TPEX MPSIMBIX, MapasieIbHOCTh
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OpSIMOM M IIJIOCKOCTH. YTJbl C COHANPAaBICHHBIMA CTOPOHAMM, YTOJI MEXKIY HpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IJIOCKOCTEW:  MapajUIedbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiimme npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIP,
Ky0, mapajuienenumnesa, MocTpoeHue cedeHuil. llepneHauKyIspHOCTh TPSAMOW M IUIOCKOCTH:
NEPIEHUKYJISIPHBIE MIPSIMbIE B IIPOCTPAHCTBE, MIPSMbIE NapajUlebHbIE U MEPIEHAUKYISPHbIE K
IJIOCKOCTH, NPHU3HAK NEPHEHANKYJISIPHOCTH TMpPSMOM M IUIOCKOCTH, TeOpeMa O MpsSMOH
NEePHEHIUKYISIPHON MIIOCKOCTH.

VYTIibl B IPOCTPAHCTBE: YIoid MEXIY IPSMOM U MIIOCKOCTBIO, ABYTPAHHBIN yroJ, JMHEHHbBIN
Yroj ABYTpaHHOro yria. [leprneHuKyiissp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IIJIOCKOCTH,
paccTosiHue OT MPSAMOMN 10 TIOCKOCTH, MPOEKIUs (PUTYphI Ha TUIOCKOCTh. [lepneH uKyIspHOCTh
IUIOCKOCTE: TpPU3HAK MNEPHEHAUKYJSIPHOCTH  JIBYX IUIOCKOCTeH. Teopema o0  TpEX
HEPIEHIUKYIISIpax.

Mmuororpannuku IloHsTHE MHOrOrpaHHUMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OI'PAaHHUKA,
BBINTYKJIbIE M HEBBIMYKJIbIE MHOTOIPAHHUKH, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TpaHU U OCHOBAHUS MPHU3MBI, NpsMas U HAKIOHHAs MPU3MBbL, OOKOBas MU TOJHAs
MOBEPXHOCTh Ipu3Mbl. [lapannenenunesn, npsAaMOYTroJibHbIA HapajulesIeNUe] U ero CBOWCTBA.
[MTupamuna: n-yroibpHas NOHpaMuia, TPaHU U OCHOBAHHWE MHUPAMHIbI, OOKOBas M TIOJHAs
MOBEPXHOCTh MUPAMU/IbL, IPABUIIbHAS M YCEUEHHAS TUPAMUJIA. DIIEMEHTHI IPU3MbI U TUPAMU/IBL.
[TpaBuiibHbIE MHOTOTPAHHUKHU: MOHATUE MPABUIBHOTO MHOTOTPaHHMKA, MpaBWIbHAA IpU3Ma U
IpaBWIbHAs NUPAaMUJA, MpaBUIbHAs TPEYrojbHAas NHUpaMuAa W HPaBUIBHBIM TeTpasap, KyoO.
[IpencraBineHre o MpPaBUIbHBIX MHOTOTPaHHMKAaX: OKTa’Ap, AoAeka’ap M uxocasap. CeueHus
MPU3MbI U TUPAMUBI.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MHPSIMOU, IIIOCKOCTH.
DJIEMEHTBl CUMMETPUM B MNHUpPAMUJAX, MapauIeNenuIenax, MPaBUIbHBIX MHOTOIPaHHUKAaX.
Bbruuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriasl. [lnomans OoxoBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI PU3MBI, IJIOIIAJb OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOi mpusmbl. [lnomans 60KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON
MUPAMHU/JIbI, TEOpEMA O TUIOMIAIU YCEUEHHON TUPaMU/IBbL.

[Tonsitue 00 00BEMe. OOBEM mupamuibl, mpusMbl. [log00HBIE Tena B MPOCTPAHCTBE.
COOTHOIIEHHS] MEXKTY TUIOIIAISIMU TTOBEPXHOCTEHN, 00BEMaMU MTOAOOHBIX TEJ.

Tena BpareHus

[{winHapuyeckass MOBEPXHOCTb, OOpa3yloUMe IMIMHAPUYECKOW TMOBEPXHOCTH, OCh
LWJIMHPUYECKON ITOBEPXHOCTH.

[{wmHAp: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 00pa3ylollas U OCh, IJIOMIAAL OOKOBOM U
noJiHOM noBepxHocTU. KoHnveckasi moBepXHOCTh, 00pa3yrolue KOHNYeCKOW TOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKON TTOBEPXHOCTH.

Konyc: ocHoBaHme u BepiimHa, 00pasymoImias W OCh, IUIOMIAJAb OOKOBOW M TOJHOU
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIOIIHe U BBICOTA, OCHOBAHUS U OOKOBast TIOBEPXHOCTb.

Cdepa m map: neHrp, paguyc, Iuamerp, IUIOMIAJbL IMOBEPXHOCTH cdepbl. B3anmuoe
pacrionio)keHre chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomans cgepsl.
N300pakeHue Ten BpalleHusl Ha TUIOCKOCTH. Pa3BépTka muwinHapa u KoHyca. KomOuHanuu ten
BpalIeHUs! U MHOTOTPAHHUKOB.

MHororpaHHUK, ONKUCAaHHBIA 0KOJI0 cheprl, cdhepa, BnucaHHasi B MHOTOTPaHHUK, WU TEJIO
BpaiieHus. [lonsitue o0 o6béme. OcHOBHbBIE cBoiicTBa 00BEMOB Ten. Teopema 006 o0BEME
MPSIMOYTOJIBHOTO TIapaJIJIeNIeTuIe a U ciaeacTBus u3 He€. O0béM muuHapa, Konyca. O0nEM mapa
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u miomane chepsl. IlonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAISIMU
noBepxHocTed, o0béMamu 1onOOHBIX Ten. CedeHus IwiMHApa  (MApalieIbHO U
NEPHEHIUKYJIIPHO OCH), CEYEHHUs KOHyca (IapajlIeIbHOE OCHOBAHMIO U IPOXOJsllee depe3
BEpILUHY ), CEUEHUs 11apa.

BexTopel M KOOpIuHATBl B IPOCTPAHCTBE BeKkTop Ha IUJIOCKOCTM UM B IPOCTPAHCTBE.
CrnoxeHue 1 BBIUNTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YKCII0. Pa3nokeHue BeKTopa o TpéM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamuienenunena. PemeHue 3agad, CBSI3aHHBIX C
IpPUMEHEHHEM TMpaBWJ JeicTBUH ¢ BekTopamu. lIpsmMoyrospHas cucTteMa KOOpAMHAT B
npoctpanctBe. Koopaunatel Bektopa. Ilpocreiimme 3agauu B KOOpAMHATAX. YTOJI MEXIY
BekTOopamMu. CKaJlIpHOE IPOU3BEACHHUE BEKTOPOB. BhIUMCIEHHME YIIOB MEXAY HPSIMBIMH U
10cKocTsAMU. KoopinHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH T'€OMETPUUECKHX 3a/1au.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenus oOydarouipiics NOJMYYHUT CIEAYIOIIHWE IPEIMETHBIE Pe3yJIbTaThl:
ONEepPUPOBATh MOHATUSAMM: TOUKA, IpPAMAasi, IJIOCKOCTb; NMPUMEHATh aKCUOMBI CTEPEOMETPUU U
CIIEAICTBUA W3 HUX IpPU pEIIeHUM TIeOMETPUYECKUX 3a/ay; ONepUpoBaTh IOHATUAMU:
[apajyIeNIbHOCTh U NMEPNEeHAUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH; KI1acCU(PUIMPOBATh B3aUMHOE
pacIoyio’keHre NPSAMBIX U MJIOCKOCTEN B IMPOCTPAHCTBE; OMEPUPOBATh MOHATHSIMU: JIBYTPaHHBINA
yToJl, TpaHu ABYTPAHHOIO yIia, peOpo ABYrpaHHOIO yria, JUHEHHBIA yroj ABYTPAHHOIO YIia,
rpajgycHas Mepa JIBYTPAaHHOIO yrja; ONEpUpOBATH MOHATUSMU: MHOIOIPAHHUK, BBINYKJIBIA U
HEBBIMYKJIbII MHOIOTPAaHHUK, 3JEMEHTbl MHOTOIPAaHHMKA, IPAaBWIbHBIM MHOIOTPAHHUK;
pacno3HaBaTb OCHOBHBIE BHJbl MHOTOI'PDAaHHUKOB (MMpamMyjaa, IpU3Ma, MPSIMOYIOJbHBIN
napauenenunes, Ky0); KiIacCU(UIMPOBATh MHOIOIPDAHHHMKH, BBIOMpas OCHOBaHUS s
KjJaccu(uKauuy (BBIIYKIblE M HEBBIIYKJIbIE MHOIOIPDAaHHHMKH, MPaBHJIbHbIE MHOIOIPaHHMKH,
IOpsIMBIE W HAKJIOHHBIE IPU3MBI, MNapajUIeJCNUNENbl); ONEPUPOBAaTh MOHITHAMM: CEKyIIas
IUIOCKOCTh, C€U€HNE MHOT'OI'PaHHHUKOB; OOBSCHATh MPUHIUIIBI TOCTPOEHUS CEUEHUH, UCIIONb3YS
METOJ CJIEZIOB; CTPOUTh CEYEHHS MHOTOIPAaHHMKOB METOJIOM CIJIE€JOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; pelaTh
3a/ladyll Ha HaXO0XKJIEHUE NeOMETPUUYECKHUX BEJIIMYMH MO 00pa3liaM WIM alropuTMam, NpUMEHss
U3BECTHbIE AHAJIUTHUECKHE METOJbl MpPHU PEIICHUH CTaHJAapPTHBIX MaTeMaTHYeCKHX 3ajad Ha
BBIUMCJIEHUE PACCTOSHUN MEXy IByMSI TOUKaMH, OT TOYKU JI0 MPSIMOM, OT TOUKH JI0 TJIOCKOCTH,
MEXJy CKPEIIMBAIOIIMMUCS TNPAMBIMH; pellaTh 3aJauyd Ha HAaxOXKICHHE TI'€OMETPHUYECKHX
BEJIMYMH 10 00pasliaM WM ajJropuTMam, NMPUMEHss W3BECTHbIE aHAJUTUYECKHE METObl IpHU
pEIIEHNN  CTaHJApPTHBIX MaTEeMaTHYEeCKMX 3aJad Ha  BBIUMCIEHHE YIJIOB  MEXAY
CKPEIIMBAOIIMMHUCA MPSAMBIMH, MEXIYy NPAMONM U IUIOCKOCTBIO, MEXKIY IIJIOCKOCTSMH,
JBYTPAHHBIX YIJIOB; BBIYUCIATH OOBEMBI U IUIOIIAIM TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
nupaMua) C TpuMeHeHHeM (GOpMyJ, BBIYHUCISATH COOTHOLIEHUS MEXIy IUIOMIAIIMU
MOBEpXHOCTEH, 00bEMaMHU MTOJOOHBIX MHOTOI'PaHHUKOB; ONIEPUPOBATH MOHITUSIMH: CHMMETPHS B
IIPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CUMMETPUHU, LEHTP, OChb M IUIOCKOCTb CHUMMETPUU
(burypsl; U3BJIEKaTh, IPeOOPa30BHIBATh M HHTEPIPETUPOBATH HH(OPMAIIHIO O POCTPAHCTBEHHBIX
reoMeTpHUYecKux (urypax, NpeACTAaBICHHYI0 Ha 4YepTeXax M pHUCYHKax; IMPUMEHSTh
reoMeTpuyeckue GakThl A PELUICHUs CTEPEOMETPUUYECKHX 3a1ay, PEeANoIaralnx HeCKOIbKO
I1aroB PELICHUs, €CIIM YCIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe; MPUMEHSTh MPOCTEeHIINe
IpPOrpaMMHBIE  CpPEACTBA U  3JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHUCTEMbl TMPU  PEIICHUU
CTEPEOMETPUYECKUX 3a]1a4; IPUBOIUTH PUMEPH MATEMAaTHYECKIX 3aKOHOMEPHOCTEN B IPUPOJIE
U KU3HU, PACIIO3HABATH MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B UCKYCCTBE; IPUMEHSTH MOJTyUYEHHbBIE
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3HAHHUS Ha MPaKTUKE: aHAIM3UPOBATh PEAbHBIC CUTYallUd U MPUMEHSATh U3YUCHHbIC MOHATHUS B
MpoIlecce TOMCKA PEUICHUS MaTeMaTHYecKd c(hOopMyIHpOBaHHOW MPOOIEMBI, MOACITHPOBATH
pealibHbIE CHUTyallUM Ha $S3bIKE TE€OMETPUHU, HCCIEAOBATh MOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHNEM F€OMETPUYCCKUX MOHATHI M TEOPEM, armapaTa areOppl, perarh MpakTHIECKUe
3a/1auu, CBA3aHHBIE C HAXOXK/ICHUEM I'€OMETPUUECKUX BEJIIMYHUH.

K xon1y o0yueHus: 00y4aromunics HayquTCs: ONeprupoBaTh MOHATHAMU: HUIHHIPHUYECKAs
MOBEPXHOCTh,  OOpaszyrolue [UIMHAPUYECKOW  MOBEPXHOCTH, LMIUHAP, KOHHUYECKas
MOBEPXHOCTh, 00pa3yrollue KOHWYECKOW IOBEPXHOCTH, KOHYC, chepuueckas MOBEPXHOCTD;
pacro3HaBaTth Teja BpaleHus (IUIuHAP, KOHYC, cdepa U map); 00bICHATh CIOCOObI MOTyUeHUs
TEJ BpalIeHHs; KIIacCU(UIIUPOBATH B3aMMHOE PACIIOJIOKEHHE CEephl U TUIOCKOCTH; OTIEPUPOBATH
MOHSATUSMU: IIAPOBOM CErMEHT, OCHOBaHHUE CETMEHTa, BBICOTA CErMEHTa, IIApPOBOW CIIOW,
OCHOBaHHUE IIAPOBOTO CJIOs, BHICOTA MIAPOBOTO CIIOS, MIAPOBOW CEKTOP; BBIYUCIATH O0BEMBI U
IUTONIAIM TIOBEPXHOCTEH TeNm BpaIlEHUS, TCOMETPHUUYECKHX Tell C NPUMEHEHHEM (OpMYIT;
OTIepUPOBATh MOHITHIMH: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M OMNUCAHHBIA OKOJIO chepsl,
cdepa, BIUCAaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPAIICHHS; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIA/IIMU TIOBEPXHOCTEN 1 00bEMaMU MOAOOHBIX TeIl; U300paXkaTh U3ydaeMble GUTYPBI OT pyKU
U C NPUMEHEHHEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB; BBIMOIHATH (BBIHOCHBIE) IIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BHJ CBEpXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TE1 BpaIllCHUsS; W3BJICKaTh, HWHTCPIPETUPOBATH M MPEeoOpa3oBbIBaTH WHMOPMALUIO O
MIPOCTPAHCTBEHHBIX TCOMETPHUYECKUX (PUTYpax, MPEACTABICHHYIO HAa YEpTEX,axX W PHCYHKAX;
OTIEpPUPOBATH MOHSITHEM BEKTOpP B MPOCTPAHCTBE; BBHIMOJHATH ACHCTBHUS CIIOKEHHUS BEKTOPOB,
BBIUMTAHUSI BEKTOPOB U YMHOXKEHUS BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMH CBONCTBAMHU OHH
007a/1al0T; MPUMEHSATh NPABUIO MMapaJUIeNeNuIea; OIMepUpOBaTh MOHATUSIMH: JIE€KAPTOBBI
KOOPJIMHATBl B IMPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, Yrojl MEXIy BEKTOpPAaMH, CKaJsipHOE NPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHApHBIE BEKTOPBI; HAXOAUTh CYMMY BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YHCIIO, YIOJl
MEXIy BEKTOPAMH, CKAISIPHOE TTPOU3BEICHUE, PACKIIAABIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM; 3a/laBaTh IIOCKOCTh YPAaBHEHHMEM B JEKApTOBOW CHUCTEME KOOPJUHAT;, MPUMEHSTH
reoMeTpuueckre (GakThl sl PEIICHUs] CTEPEOMETPUUECKUX 3a]1ad, TTPEANOIararoInX HECKOJIbKO
[IaroB PEIIEHUs, €CJIM YCIOBUS NMPUMEHEHHUs 3aJaHbl B SIBHOM (opMe; pemiaTh NMpocTenime
F€OMETPUUYECKHE 3aJ]a4l Ha IPUMEHEHHUE BEKTOPHOKOOPAMHATHOTO METO/A; pelaTh 3aJaud Ha
JI0OKa3aTeIbCTBO MAaTEeMaTHYECKUX OTHOILIEHUN M HAXOXKIEHHE T€OMETPUYECKUX BEIWYUH 10
oOpa3liaM WM ajaropuTMaM, NPUMEHSS W3BECTHBIE METOIbl TPH PEHIeHHH CTaHAapTHBIX
MaTeMaTUYeCcKUX  3a]ady; I[PUMEHSTh  MPOCTEHIIME  NPOrpaMMHBIE  CpeAcTBa U
AIIEKTPOHHOKOMMYHHKAITMOHHBIE CHCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKIX 3a]1a4; TIPUBOIUTH
MpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKU3HU, PACTIO3HABATH MPOSBICHUE
3aKOHOB T€OMETPHUH B MCKYCCTBE; MPUMEHSTh MOJYYCHHBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATH
peaNbHBIE CUTyallMd W TPUMEHSATh HM3YYCHHBIC TIOHSATHS B TIPOIECCE TIOWCKA PeIIeHUs
MaTeMaTH4ecku cHOpMyITHpPOBAHHON MPOOJIEMBI, MOACIUPOBATh PeAlbHBIC CUTYallMd Ha SI3BIKE
F€OMETPUHU, UCCIIE0BATh MOCTPOCHHBIE MOJIENIU C UCTIOJIB30BAHMEM T€OMETPUUYECKUX MOHATUHN U
TeopeM, armmaparta anreOpbl, peliaTh MPAKTHYECKHUE 3a/ladd, CBSI3aHHBIE C HAXO0XKJICHHUEM
F€OMETPUUYECKHUX BEJIMYHUH.

BEPOSATHOCTDb U CTATUCTHUKA

Kypc npennaznauen mis hopMupoBaHUS y OOYYArOIIUXCSI CTATUCTUYECKON KYJIBTYPHI U
MOHUMAHUS POJIM TEOPUH BEPOSITHOCTEH KaK MaTEMaTHYECKOTO WHCTPYMEHTa ISl W3Yy4YCHUS
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CIIly4aiflHbIX COOBITUH, BeMUYUH U mponeccoB. [Ipu m3ydyeHun ydeGHOro kypca oOoramaroTcs
NpEeICTaBICHUs O0YYalomUXCs O METOJaX MCCIEeNOBaHUS HM3MEHYMBOIO MHpPa, Pa3BUBACTCS
NOHMMAHHE 3HAYMMOCTH M OOILIHOCTH MAaTEMAaTUYECKUX METOJ/IOB MO3HAHMS KaK HEOThEMIIEMOM
4acTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUpPOBO33peHus. CoaepxaHue Kypca HalpaBiIeHO
Ha 3aKpelyIeHUuEe 3HAHWW, MOJIYYEHHBIX IPU M3YYEHUU Kypca Ha YPOBHE OCHOBHOI'O OOLIETO
o0pa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUN O CIy4YailHBIX BEMYMHAX U B3aMMOCBSA3SIX MEXIY
HUMH Ha BaXHBIX IpUMEpax, CHOKETbl KOTOPBIX IOYEPIHYThl M3 OKpyXkaroumero mupa. B
pe3ynbrate y oOydamIIuUXcs JOHKHO c(OpMHpOBaThCS MpEACTaBlIeHUE O Haubosee
YOOTPEOUTENbHBIX M OOLIMX MaTeMaTUYECKUX MOJENIX, HCIOJIb3YEeMbIX U OINUCAHUS
AQHTPOIIOMETPHUECKUX U JeMOrpaMuecKux BEIUYMH, MOTPEIIHOCTEH B pa3iM4yHbIE poja
U3MEPEHUsIX, JJIMTEIBHOCTH O€30TKa3HOW pabOThl TEXHMYECKHX YCTPOMCTB, XapaKTEPHCTUK
MacCOBBIX SIBJICHUH W TpoleccoB B oOmiecTBe. B COOTBETCTBUM C yKa3aHHBIMH IIETSMH B
CTPYKTYpe Kypca «BeposiITHOCTb M CTaTUCTHKA» JUIs YPOBHS CPEAHEro o0mero o0pa3oBaHus Ha
0a30BOM YpOBHE BBIJENEHBI CIEAYIOIIHE OCHOBHBIE COJEpKaTesbHble TUHUH: «CiayuaiiHbie
COOBITHSI U BEPOATHOCTHY, «CllydaliHble BETUYMHBI M 3aKOH OOJIBIINX YHCET.

Baxknyro gacth yueOHOro Kypca 3aHMMaeT U3y4yeHHe T€OMETPUYECKOr0 U OMHOMHAILHOTO
pacupeneneHnid ¥ 3HAaKOMCTBO C UX HEIIPEPBIBHBIMU aHAJIOTAMH — [IOKA3aTeJIbHbIM U HOPMaJIbHBIM
pacnpenenenusamu. Coaepxkanue MTMHUU « CilydaiiHble COOBITHS U BEPOSATHOCTUY CIIYKHUT OCHOBOM
JUist GOpPMUPOBAHUS TPEACTABICHUN O pACIpeNeIeHUH BEPOSATHOCTEH MEXAYy 3HAuCHUSIMU
CIIy4aifHBIX BEJIMYMH, a TAK)KE dTa JIMHUS HeoOXoauMa Kak 0a3a Ui U3y4eHHUs 3aKOHa OOJIbIINX
yucel — (pyHAaMEHTaJbHOTO 3aKOHA, JECWCTBYIOLIETO B NIPUPOJE M OOIIECTBE M HMMEIOILEro
MaTemaruueckyro  ¢opmanuzanuto. Cam  3akoH  OOJBIIMX  4YHMCEN  Mpearaercs B
03HAKOMUTENILHON (popMe ¢ MUHUMAIBHBIM HCIOIb30BAaHUEM MaTeMaTH4eCcKoro (opmamu3ma.
Tembl, CBsS3aHHBIE C HENPEPHIBHBIMHU CIIy4alHBIMU BEIMYMHAMH, AaKIEHTUPYIOT BHUMaHUE
o0yyaromuxcss Ha OMMCAaHUM M M3YYEHHUHU CIyYalHBIX SIBJIEHUH C IMOMOIIbIO HENpPEepBhIBHBIX
¢yHkuuii. OCHOBHOE BHUMAaHUE YAEJSAeTCs MOKa3aTeIbHOMY U HOPMaJbHOMY paclpe/ieieHusIM,
OpU 3TOM IMPEAINONAraeTcsl O3HAKOMHUTENIbHOE H3y4YeHHE Marepuana 0e3 J10Ka3aTeabCTB
MPUMEHSIEMbIX (DAKTOB.

COJAEPKAHUE OBYYEHU A

[IpencraBnenre JaHHBIX C TOMOIIBIO Tabmui U auarpamm. CpemaHee apudmerndeckoe,
Me/naHa, HanOoJIblllee ¥ HauMEHblIlee 3HaUeHUs, pa3Max, TUCIePCHsl U CTaHJapTHOE OTKIIOHEHHE
YUCIOBBIX HA00pOB. CitydaliHble SKCIIEPUMEHTHI (OIBITHI) U CITy4aiiHble COOBITHS. DJIeMEHTapHbIe
coObITUs (HMcX0abl). BeposTHOCTh citydailHOro coOBITHS. BIM30CTh 4acTOTBI M BEPOSATHOCTH
coObITHil. CityuaifHble OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHocTH
COOBITHI B OMNBITAX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMH COOBITUAMHU. Onepanuu HaJ
COOBITUSIMH: TIepecedeHHe, 0O0beIMHEHNEe, MPOTUBOMOOKHbBIE cOObITUA. JlnarpaMmbl Diinepa.
dopmyiia cI0KeHU BEPOATHOCTEHN. Y CIIOBHAsI BEPOSTHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. JlepeBo
ciay4yaiiHOTO 9KcmepuMmeHTa. DopMyna TOJHON BeposATHOCTH. HeszaBuUCHUMBIE COOBITHSI.
KomOunatopHoe mnpaBmwio ymHoxkeHus. [lepectaHoBku u (akropuan. Yucno coyeTaHuil.
Tpeyronsuuk [Tackans. @opmyna 6unoma HetoToHa. BuHapHbIi ciy4aiiHblid ONBIT (MCTIBITAHUE),
ycnex M Heynada. HeszaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX MCIIBITAHWM 1O IIEPBOIO
ycnexa. Cepus He3aBUCUMBIX HcnblTaHui bepnymnu. Cnyuaiinas BennuuHa. Pacnpenenenue
BeposATHOCTel. [lmarpamma pacnpenenenus. I[Ipumepsl pacnpeneneHuii, B TOM  YHCIE,
reoMeTpuueckoe MU OHHOMHUaANIbHOE. YHCIIOBbIE XapaKTEpPUCTUKHU CIy4YailHBIX BEJIMYUH:
MaTeMaTUYeCcKoe OKUIaHHUe, IUCIEepCHUs U CTaHIapTHOE OTKJIOHeHue. [Ipumepsl mpuMeHeHus
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MaTEMaTHYECKOT O 0KMIaHUsA, B TOM YHCJIE B 33J]a4ax U3 OBCEIHEBHOM KU3HU. MaTremaTnieckoe
OXKulaHue OMHApHOW Ciy4yaiiHON BeaMuuHBI. MaTeMaTH4ecKOe OKUAAHUE CYMMBI CIy4YalHBIX
BEIMYMH. MaTeMaTH4eckoe OXKUJAaHUE M JHCIEPCUS Te€OMETPHYECKOr0 M OMHOMHAIBLHOTO
pacripeneneHuil. 3akoH OOJBIINX YHCEN U €r0 POoJib B HAayKe, Ipupojae 1 oduiectse. Beidopounsrii
METOJ HcciieqoBaHuN. [IpuMepsl HeNpephIBHBIX CloydalHbIX BelMW4MH. [IoHATHE O IIIOTHOCTH
pacnpezenenus. 3a1a4u, IPUBOASILNE K HOpPMAJIBHOMY pacipenencHuro. Ilonartue o HopmanbHOM
pacnpeneieHun.

INPEAMETHBIE PE3YJIBTATbBI

K koHI1y 00y4yeHus o0yyaromuics noyy4uT claelyroliue NpeMeTHbIE pe3yJIbTaThl: UNTaTh
U CTPOUTH TAaONMIBI M JUarpaMMbl; ONEPUPOBATH IMOHATUSAMHU: CpeaHee apu(METHUECKOE,
MenuaHa, HauOoJblllee, HAaWMEHbIIEE 3HAYEHUE, pa3Max MacCUBa YHCIOBBIX JaHHBIX;
OIEpUpPOBATh MOHATUSAMH: CIy4yailHBI OSKCIIEPUMEHT (ONBIT) U  clOy4yailHOe coObITHE,
3JIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIN MCXOJ]) CIYyYalHOTO ONbITA, HAXOAUTH BEPOSTHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CIIy4alHBIMU COOBITHUSIMH, HaXOAUTh M CPAaBHUBATh BEPOSATHOCTHU
COOBITUIl B M3YyUYEHHBIX CIy4YaillHbIX IKCIEPUMEHTAX; HaXOAUThb U (OPMYIHPOBATH COOBITHSA:
nepeceyeHue U OOBEAMHEHHE JAaHHBIX COOBITUH, COOBITHE, HPOTHBOIOJIOKHOE JaHHOMY
COOBITHIO, TOJIB30BAThCS AuarpamMmamu Oinepa U (GopMyJIoi CIOXXKEHUS BEpOSTHOCTEH NpHU
pelIeHUH 3a/ay; ONEepUpPOBaTh NOHATHUSMU: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HaxOJNUTh BEPOSTHOCTH C IOMOLIBIO IIPaBUJIa YMHOXEHUS, C IIOMOILBIO JI€PEBA CIIy4aHHOTO
OIbITAa; MPUMEHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHMs NPU PEUIEHUM 3a/iad; ONEepUpOBaTh
MOHATUSMHM: WCIBITAHWE, HE3aBUCHMBIC HCIIBITAHUS, CEpPUs HCIBITAHUM, YCIIEX W HeyJada,
HaXOJUTh BEPOATHOCTU COOBITMH B CEpUM HE3aBUCHMBIX MCIIBITAaHUI 1O IEpBOro ycrexa,
HaXOJUTh BEPOSATHOCTH COOBITHI B cepuM HCHbITaHUN bepHynau; onepupoBarh MOHATHUAMHU:
Clly4aiiHas BEJIMYMHA, PACIPEACICHUE BEPOSTHOCTEN, AMarpaMMa pacnpezeneHus. CpaBHUBATh
BEPOSITHOCTH 3HAYCHUH CIIly4alHOW BEIMYUHBI 10 PACHPEACIICHUIO WIHA C TIOMOIIBIO JUarpaMm;
OIIEPUPOBATH MOHATUEM MATEMATHYECKOIO OKUJAHUS, IPUBOJUTH IIPUMEPHI, KaK IIPUMEHAETCS
MaTE€MaTUYeCKOe OXKUIAHUE CIy4alHOW BEIMYMHBI HAXOAWTh MAaTEMaTUYECKOE OXHUIAaHUE I10
JAHHOMY paclpeeNieHUuI0; HMETh NpPEJICTaBICHHE O 3aKOHEe OOJbIINX YHCEN; WMETh
IIPEACTABICHUE O HOPMAJIBHOM PacIpeleICHUN.

Copepxxanue kypca maremaTukm 11 Kiacca BKIIIOYAaeT CJEAYIOUIME TEMaTHYECKHE
010K U:

[ToBTopenue kypca 10 kiacca (2 yaca).

[TpousBoaHas u ee reoMeTpuueckuii cmbich (15 gacos).

[TonsstTue o mnpexnene mnocneaoBarenbHocTU. CyllecTBOBaHUE IIpejeiga MOHOTOHHOM
nocienoBarenbHOCTU. [ToHsATHE 0 HenpepbIBHOCTH GyHKIMU. [ToHATHE O TpOU3BOIHON (DyHKINH,
¢busznyecKkuil U TeoMEeTpUYECKHil CMBICI IMPOU3BOJIHON. YpaBHEHHE KacaTeIbHOM K rpauky
¢ynkuuu. [Ipou3BogHBIE CYMMBI, pa3HOCTH, IPOU3BEIEHUS, YaCTHOTO. [IpOnM3BOAHBIE OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIMA.

[TpumeHeHne MpOU3BOIHOM K HcciaenoBaHuio GyHkuui (14 gacos).

[IpumeHneHrne mNPOW3BOAHOM K WCCICIOBAHUIO (PYHKIIMA W TIOCTPOSHUIO TpapUKOB.
ITpuMepsl UCTI0JIB30BaHUS IIPOU3BOAHON JJI HAXOKACHUS HAUIY4lIEro PEICHUs B IIPUKIIAIHBIX,
B TOM YHCJE COLHMAIBHO-DKOHOMHYECKHX, 3adadax. HaxoxkaeHwe CKOpOCTH IJs Ipolecca,
3agaHHoro Gopmynoil uam rpadpuxom. Bropas nponsBoaHas u ee GU3NUECKUN CMBICI.

Bekropsl B mpocTpancTBe. MeTo1 KOOpAUHAT B pocTpaHcTBe (12 dacos).

[TonsiTe BekTOpa B mpocTpaHcTBe. Moayinbs BekTopa. PaBeHcTBO BekTOpoB. CioXkeHUE U
BBIYMTaHUE BEKTOPOB. KoJuIMHEapHBIE BEKTOPBI. Y MHOKEHHME BEKTOpa Ha 4ducio. Pasnoxenue
BEKTOpPA 110 JBYyM HEKOJUIMHEApHbIM BekTopaM. KommianapHsle BeKTOphl. Pa3noskeHne BekTopa
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II0 TPEM HEKOMIUIAaHApHBIM BeKTOpaM. KoopanHAaTel TOUKHM M KOOpAMHATHI BeKTopa. CKamspHOe
IIPOU3BE/IEHNE BEKTOPOB.

Wurerpai (10 gacos).

[TepBooOpaznas. @opmyna Hetorona—Jleitonuna. I[lonstue 06 onpeneneHHOM MHTErpaie
KaK IUIOINAAM KPUBOJMHEHHOW Tpanenuu. [Ipumepsl mpuMmMeHeHus HHTerpaia B (usuke u
FEOMETPUH.

[umuaap, konyc u map (12 gacos).

[Munuanp u koHyc. YcedeHHbIH KOoHyc. OCHOBaHME, BbICOTa, OOKOBasi MOBEPXHOCTH,
oOpasyrouiasi, pa3BepTka. OceBble CeUeHUsI U ceueHusl apasuienbHble ocHoBaHuo. lap u cdepa,
UX CEUeHMs, KacaTelbHasl IJIOCKOCTh K cdepe.

O6mwem ten. O6bem mapa u miomiaas ceps (6 gacos).

[Tonsite 06 oObeme Tena. OTHOIIEHHE 00beMOB MOJOOHBIX Tel. Popmyibl 00beMa Ky0a,
IPSAMOYTOJIBHOTO NapajieNienunena, npusmsl, LuiuHapa. Popmyiasl o0beMa NUpaMuibl U
KoHyca. @opMyJIbl IUIOLIAIM TOBEPXHOCTEN IIMIIMHPA U KOHYCA.

®opmynbl o0beMa mapa U Iiomaau cgepbl. O0beM HAKIOHHOM MPHU3MbI, MUPAMUBI,
KoHyca. O0beM mapa u miomanb ceps.

DeMeHTbl KOMOMHATOPHKH, JJIEMEHThI TEOPHH BeposiTHOCTEH (15 vacoB).

[TpaBuiio npousBenenus. Pasmenienus ¢ nopropenusmu. [lepecranoBku. Pazmerienus 6e3
nostopeHuil. Coueranus 6e3 noropeHuit 1 6MHOM HproTona. CouetaHust ¢ TOBTOPEHHUSIMU.

DOneMEeHTapHble U CIIOXKHBbIE COOBITUSA. PaccMoTpeHue ciiydaeB M BEpOSTHOCTb CYMMBI
HECOBMECTHBIX COOBITUH, BEPOSITHOCT IPOTUBOIIONIOKHOTO cOObITHSA. [IoHATHE O HE3aBUCHMOCTH
coObITHI. BeposSTHOCT M cTaTHUCTHYECKas YacToTa HACTyIUICHHS COObITH. Pemenue
IIPAKTUYECKUX 3a7a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Peuienue cucteM ypaBHEHHIA M HEPABEHCTB C JABYMsI HeM3BeCTHBIMH (8 4acoB).

PaBHOCWIIBHOCTb ypaBHEHUH, HEPABEHCTB, CHUCTEM. PelleHMe NPOCTEUIINX CHUCTEM
YpaBHEHUH C JABYMsI HEU3BECTHbIMH. (OCHOBHBIE IPHUEMBl PELIEHUS CUCTEM YpPaBHEHUM:
IIOJICTAHOBKA, ajredpanyeckoe CIO0XKEHHE, BBEIEHHUE HOBBIX NepeMeHHbIX. PelieHue cucrem
HEPaBEHCTB C OJHOW ITEPEMEHHOM.

Hcnonb3oBanue cBOMCTB U rpadMKoB (PyHKLUI NMPpH pelIeHNH YpaBHEHHH U HEpaBEHCTB.
Meton wunTepBanoB. M300pakeHHe Ha KOOPAMHATHON IIOCKOCTH MHOXECTBA pELICHUH
YPaBHEHHH U HEPABEHCTB C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

[IpuMeHeHre MaTeMaTHYeCcKUX METOJOB JUIsl pEIICHHs COJEep’KaTeNbHbIX 3ajad U3
pasNnYHbIX obOnacTeil Hayku M NpakTUKd. MHTepmperauus pe3yibpTara, ydeT pealbHbIX
OTpAaHUYECHUU.

HroroBoe moBTOpeHHE Kypca anreOpsl 1 Havyaa ananusa (42 daca).

Temarnueckuifi W  UTOTOBBI  KOHTPOJb HPOBOAUTCA B  (OpME IPOBEPOUHBIX,
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboTax, TAKKe B BUJIE TECTOB.
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ITIOYPOYHOE IIVTAHUPOBAHUE

Ne Tema ypoka Hata
n/n U3yUYEeHUs

1 [ToBTOpenue npoitnenHoro B 10 kiacce 4.09

2 [ToBTOpenue npoiaennoro B 10 kinacce 4.09

3 [TpounsBogHas GyHKIMH 7.09

4 [TpousBogHas GyHKIMH 7.09

3) [IpousBoanas GpyHKIUU 11.09

6 [TpousBogHas GyHKIMH 11.09

7 I'eomerpuueckuii 1 HU3NIECKUA CMBICI TPOU3BOIHOM 14.09

8 I'eomeTpuuecknii U GU3NICCKUI CMBICI TPOU3BOIHON. BXoaHas 14.09
KOHTpOJIbHAst padoTa. '

9 [TpousBoHBIE AIEMEHTAPHBIX (PYHKINN 18.09

10 [Tpou3BOIHBIC ATIEMEHTAPHBIX (PYHKIIHIA 18.09

11 [IpousBoHas cyMMBbI, MPOU3BEACHHUS, YACTHOTO (YyHKIIMIA 21.09

12 [TpousBoHAs CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIHIA 21.09

13 [IpousBoHas cyMMBbI, MPOU3BEACHHUS, YACTHOTO (YyHKIIMIA 25.09

14 [TprmeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINI Ha 25 09
MOHOTOHHOCTH ¥ IKCTPEMYMBI

15 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (GYHKITNH Ha 28.09
MOHOTOHHOCTb U 3KCTPEMYMBbI

16 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 28.09
MOHOTOHHOCTH ¥ IKCTPEMYMBI

17 [Ipumenenue mpou3BOIHOM K HcCIe0BaHUIO QYHKIIUN Ha 210
MOHOTOHHOCTH ¥ IKCTPEMYMBI

18 Haxoxnenre HauboIbIIero 1 HaMMEHbIIEro 3HaYeHusI PyHKIUY Ha 210
OTpE3Ke

19 Haxoxnenre HauboIbIIero 1 HaMMEHbIIEro 3HaYeHus! PyHKIUY Ha 9.10
OTpE3Ke

20 Haxosxnenre HanOoIbIIIero 1 HAMMEHBIIETO 3HaUYeHUs (PYHKITMN Ha 9.10
OTpE3Ke

21 Haxoxnenre HanOoJbIIero 1 HAMMEHBIIIETO 3HaYeHUsT (QYHKIINH Ha 12.10
OTpE3Ke

99 Haxoxaenne HauboIbIIero 1 HAMMEHbIIEro 3HaYeHHs PYHKIIMY Ha 12.10
OTpE3Ke

93 Haxoxaenne HauOoIbIIero 1 HaMMEHbBIIIET0 3HAUYSHUS (PYHKIIHH Ha 16.10

OTPE3KE
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HpI/IMeHeHI/Ie HpOH3BOI[HOI>'I AJI1 HAXOKACHU A HAUITYYIICTO

24 pelLIeHMs B IPUKIIAAHBIX 33/1a4ax, Ul ONpeIeIeHUs CKOPOCTH 16.10
npoliecca, 3alaHHOro GopMysoi Uiy rpadukom
[TpumMeHeHne TPOU3BOTHOMN /IJISl HAXOXKICHUS HAWITYYIIEeTO
25 peleH s B PUKIIQJAHBIX 33/1a4ax, U ONPEICICHUs CKOPOCTH 19.10
npoliecca, 3alaHHOro GopMysioi Ui rpadukom
[TpuMeHeHre TPOM3BOIHON JJISI HAXOXKACHUS HAWITYYIIETO
26 pelIeH st B IPUKIIAJAHBIX 33/1a4ax, U ONPEICICHUs CKOPOCTH 19.10
npoiiecca, 3alaHHOTo (GOPMYIIOi 1l rpadukom
[TpumMeHeHre TPOM3BOTHON ISl HAXOXKACHUS HAWITYYIIETO
27 pelleHys B IPUKIAAHBIX 3a7a4ax, I OIPEeAeICHUs CKOPOCTH 23.10
nporiecca, 3alaHHOT0 (GOPMYIIOH Uil rpaduKomM
[TpumMeHeHre TPOU3BOIHON AJISl HAXOXKAECHUS HAWITYYIIEero
28 pelleHns B IPUKIaJHbIX 3aJja4ax, JUIsl ONPeIeIeHHs] CKOPOCTU 23.10
nporiecca, 3aIaHHOTO (GOPMYIIOH HiTH rpaduKomM
29 O6006menue Mmarepuana o teme «lIponsBoaHas» 26.10
30 KonTpoubnas padora no teme "[IpousBoanas. [Ipumenenue 26.10
POM3BOIHOM" '
31 O606menne marepuana o reme «IIponsBomnas» 9.11
32 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE 9.11
33 CrnoxeHue ¥ BBIMUTAaHUE BEKTOPOB 13.11
34 YMHOKEHHE BEKTOpa Ha YNCII0 13.11
35 PaznoxeHnue BeKkTopa 1o TpéM HEKOMITJIAaHAPHBIM BEKTOPaM. 16.11
[TpaBuio napanienenunena
36 Pemenne 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI IEUCTBUH C 16.11
BEKTOpaMH
37 [TpsMoyToNBbHAs cCHiCTeMa KOOPMHAT B IIPOCTPAHCTBE. 20.11
Koopaunatsl BekTopa. IIpocreiimue 3a1aun B KOOpANHATAX
38 VYron mexay Bekropamu. CKalisipHOE TPOU3BEICHUE BEKTOPOB 20.11
39 Brruucnenue yrioB Mexay IpsIMBIMHU U IUNIOCKOCTSIMA 23.11
40 KoopanHaTHO-BEKTOPHBIA METOJ IIPH PEIICHHH T€OMETPHUYECKIX 2311
3aja4
41 KoopanHaTHO-BEKTOPHBIM METO/I PH PeIIEHUH T€OMETPHUECKUX 9711
3a1a4
42 O6o0061eHre marepuana 1o reme «Bekropsn» 27.11
43 CamocrosTenbHas padora o Teme "BekTopsl 1 KOOpAUHATHI B 3011
npocTpaHcTae” '
44 IlepBooOpaznasi. Tabnuia nepBooOpa3HbIX 30.11
45 IlepBooOpaznasi. Tabnuia nepBooOpa3HbIX 4.12
46 WuTerpain, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTETrpaa 4.12
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47 Brruucnenue unrterpana no ¢gopmyne Hetorona—IJleitbnuma 7.12
48 Brraucnenue unrterpana no gopmyne Herotona—JleiiOnuma 7.12
49 Brruucnenue unterpana no popmyne Herorona—JleiiOnuia 11.12
50 Beruncnenue uarerpana mo popmyie Hetorona—Jlelioauma 11.12
51 Brruucnenue unterpana no popmyie Herorona—Jleitoauia 14.12
52 O0600menue matepuana mo teme «MuaTerpan 14.12
53 CamocrosarenbHas padota 1o Teme "MHTerpan u ero npuMeHeHHs.. 18.12
Cucrembl ypaBHeHHUI" '
54 Cdepa u map: LUeHTp, paanyc, IMaMeTp; IUIOHIalb HOBEPXHOCTU 18.12
chepsr '
55 B3aumnoe pacnonoxenue chepbl U IIOCKOCTH; KacaTeabHast 9112
IJIOCKOCTH K cdepe; miomaab chepsl '
56 N3o6paxenue chepsr, mapa Ha mrockoctr. CeueHus mapa 21.12
57 Hunuuapudeckas TOBEPXHOCTh, 00pa3yIOIUe HUIUHIPUIECKOM 25 12
MOBEPXHOCTH, OCh IMJIMHIPUIECCKON TTOBEPXHOCTH
58 Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yoIas u 25 12
OCb; IJIOLIAAb OOKOBOW U MOJTHOW MOBEPXHOCTH '
N3o6paxenne nuanHapa Ha MI0CKOCTH. Pa3BépTka nununapa.
59 Ceuenus nuiMHIpa (MIIOCKOCTHIO, ApAIIECTbHON UITH 28.12
MEPIEeHIUKYISIPHON OCH LIMITUHAPA)
60 Konunyeckas noBepXHOCTb, 00pa3yIoLe KOHUYECKOM 28.12
MOBEPXHOCTH, OCh M BEPIIMHA KOHUUECKOW MOBEPXHOCTH '
61 Konyc: ocHoBaHuWe 1 BepmnHa, 00pa3yromias U 0Ch; TUIOMA/Ib 11.01
OOKOBO# U TIOJITHOM MOBEPXHOCTH '
62 VYceu€HHbI KOHYyC: 00pa3yIolIe U BICOTA; OCHOBAHUS M OOKOBast 11.01
MOBEPXHOCTh
N300pakeHne KoHyca Ha riockocTu. Pa3BépTka konyca. CedyeHus
63 KOHYca (TUIOCKOCTBIO, MapajuieIbHOM OCHOBaHUIO, U TNIOCKOCTHIO, 15.01
MIPOXOASAIIEH Yepe3 BEpLINHY)
64 Pemenue 3ananunii u3 EI'D o crepeomerpun 15.01
65 Pemenue 3ananuit u3 EI'D no crepeomerpun. Camoct.pabora 18.01
66 KomOuHamus ten BpaleHuss 1 MHOTOTPaHHUKOB 18.01
67 MHororpaHHHK, ONMCaHHBIN 0K0JI0 ceprl; chepa, BMcaHHas B 2201
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS
68 [TonsaTne 06 00bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TeEI 22.01
69 O0BEM nMIMHIpPa, KOHYCA 25.01
70 OO0BéM Tapa ¥ IIomaasb chepbl 25.01
71 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY 20,01

TIJIOMIAISIMUA TTOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEJl
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Cpennee apudmernueckoe, MeIuaHa, HanOOJbIIEe U HAUMEHbBIIIEe

72 3HAYEHUSs, pa3Max, IUCIepCUs, CTAaHIaPTHOE OTKIIOHEHHE 29.01
YHCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeuaHa, HanOOJbIIEe U HAUMCHbBIIICS
73 3HA4YCHUs, pa3Max, JUCIIEPCUs, CTAHIAPTHOE OTKIIOHEHUE 1.02
YHCIIOBBIX HAOOPOB
74 Cry4aiiHble SKCTIEPUMEHTHI (OIBITHI) M CITy4aiiHbIE COOBITHSL. 102
DreMeHTapHbIC COOBITHSI (UCXOIbI) '
75 BepositHOCTB cityuaitHOTO COOBITHS. BeposiTHOCTH COOBITHI B 502
OIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSMU '
76 BepositHOoCTh cityuaiinoro coObiTus. [Ipaktuueckas padora 5.02
77 Omneparuu HaJl COOBITHAMU: TIEpECEUCHNE, 00bEIMHEHUE COOBITUIM, 8.02
MIPOTUBOIOJIOKHBIE COObITHS. JlnarpaMmMel Diinepa '
78 dopmynia CII0KEeHUS BEPOSITHOCTEH 8.02
79 YcnoBHas BEpOATHOCTh. Y MHOXKEHHE BeposTHOCTEH. JlepeBo 12.02
CIIy4aifHOTO IKCIIEPUMEHTA
80 dopmyia MoTHON BEPOSATHOCTH 12.02
81 dopmyna moaHON BepoaTHOCTH. He3aBrucHMbIe COOBITHS 15.02
82 KoMb6unatopHoe npaBuiio yMHOXKEHUS 15.02
83 [TepecranoBku U akTopua 19.02
84 Yucno coueranuit 19.02
85 Cepus HE3aBUCUMBIX UCIIBITAaHUN bepHymm 22.02
86 KonTpoabsHasi padora 1o teme BeposTHOCTD 22.02
87 YpaBHeHUs C 1BYMsI HEU3BECTHBIMU 26.02
88 HepaBeHcTBa ¢ 1ByMsI HCH3BECTHBIMU 26.02
89 CucreMsl ypaBHEHHH ¢ ABYMsI HEU3BECTHBIMHU 29.02
90 CucreMbl ypaBHEHHUI ¢ IBYMS HEU3BECTHBIMU 29.02
91 CucreMbl ypaBHEHHUI ¢ ABYMS HEU3BECTHBIMU 403
92 CucTeMbl HEpaBEHCTB C IByMsI HEM3BECTHBIMH 4.03
93 CucTeMbl HEpaBEHCTB C IByMsI HEM3BECTHBIMHU 703
94. | OGoOmeHne MaTepraa o CUCTEMaM YPaBHEHU U HEPABEHCTB 7.03
95 [ToBTOpenwue, 0600IIEeHNEe, cCUCTeMaTH3aus 3HaHU. CUCTEMBI 11.03
ypaBHEHUI '
96. [ToBTOpeHME, 0000MEeHNE, CHCTEMaTH3AIUs 3HaHUH. DyHKIINN 11.03
g7 | [loBropenue, 06o0ueHne, cucTeMaTH3alKs 3HaHUH. DyHKIHH 14.03
9g. | lloBropenue, o0obmeHNe, cucTeMaTH3alus 3HaHuiL. I'padukn 14.03
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99 | HoBropenue, o6obieHne, cucTeMaTH3alus 3HaHuii. I'paduxu 18.03
100. | [ToBTOpenue, 0600MmeHNe, CHCTEMATH3ALMS 3HAHMIT. BekTopE! 18.03
101. | [foBTopenue, 0600LeHNe, cHCTeMaTH3aLUs 3HAaHUI. BekTopsl 21.03
102. | HoBropenue, obobuieHue, cuctemMaTn3anus suanuii. [lnanuverpus 21.03
103, | [ToBropenue, 0600meHNe, CHCTeMaTH3alus 3HaHuiL. [lTanuMeTpus 1.04
104. | IToBTOopenue, 0600IICHUE, cUCTeMaTH3allus 3HaHUH. CTepeomMeTpust 1.04
105. | IToBTOopenue, 0600IICHNE, cUcTeMaTH3alus 3HaHuH. CTepeoMeTpus 4.04
[ToBTOpeHmEe, 06001IeHNE, cCUCTeMaTH3allus 3HaHUW. ParimoHansHbIe
[ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH.
107. WppatnmonansHble yncia 8.04
108. | [ToBropenue, 0bobwmenne, cucreMarusanus 3Hanuil. Jlorapudmbl 8.04
109. | HHoBTOpeHwue, 00001eHne, cuctemMaTu3anus 3Hanui. Jlorapupmer 11.04
110. | [ToBropenue, 0600meHne, cucteMaru3anys 3HaHuil. CreneHn 11.04
[ToBTOpeHnue, 06061eHne, cucreMaTu3anus 3HaHui. [IpakTuueckue
[ToBTOpenue, 0600IeHNe, cUucTeMaTU3aus 3Hanuit. [lnomanu
112 | guryp 15.04
IToBTOpenue, o0o0mIeHne, cucreMaTu3anys 3Hanui. [lnomanu
113. duryp 18.04
114. | HHoBTOpeHue, 0600mEeHue, cucTeMaTH3alys 3HaHui. [TponsBonHas 18.04
115. | [ToBropenue, 0600meHNe, CHCTeMaTH3aIMs 3HaHUI. HTerpan 22 04
IToBTOpenue, o0o01IeHNE, cUcTeMaTH3aIMs 3HaHui. MccnenoBanue
117. | Pemenune BapuantoB EI'D no maTtemaruke 25.04
118, | Pemenne Bapuantos EI'D o MaTemarnke 25 04
119, | Pemenne Bapuantos EI'D o MmaTemaruke 2704
120. | Peluenue BapraHToB EI'D no maremaruke 27 04
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Pemenue BapuanTos EI'D no matemaruke

121. 2.05
122 | Pemenue Bapuantos EI'D o MmaTemarnke 205
123. | UToroBasi KOHTpoOJILHAsA padoTa B popme EI'D 6.05
124. | UToroBasi KOHTpPOJibHasi padora B ¢popme EI'D 6.05
125 O06o006menne, cucTeMaTu3alus 3HAaHUK 33 Kypc anreOpsl U Havall 13.05
" | maremaruueckoro ananuza 10-11 kiaccos '
126 O06o00menne, cucTeMaTu3alus 3HaHUK 33 Kypc anreOpsl U Havall 13.05
" | maTemaruueckoro ananu3a 10-11 xinaccos '
127 O06001enre, cucTeMaTU3aIus 3HaHUH 3a Kypc alnreOpbl 1 Havas 16.05
" | MaTemaTuueckoro ananusa 10-11 kiaccos '
128 O060061eHne, cucTeMaTu3alvs 3HaHU) 3a Kypce aiare0pbl 1 Haval 16.05
" | MaTemaTuueckoro ananusa 10-11 kiaccos '
129 O06001eHKe, cucTeMaTU3alys 3HaHUH 3a Kypce aiareopbl U Havyall 20.05
" | Mmatemaruueckoro aHanuza 10-11 kiaccos '
130 O06001eHne, cucTeMaTU3alks 3HaHUHU 3a Kypce aiareopbl 1 Havall 2005
" | maTemaruueckoro ananuza 10-11 xiaccos '
131 O60061eHune, cucTeMaTu3alys 3HaHUN 3a Kypce aiare0pbl 1 Haval 93.05
" | MaTemaTuueckoro ananusa 10-11 kiaccos '
132 O06001eHKe, cucTeMaTU3alys 3HaHUHU 3a Kypce aiareopbl 1 Havall 23.05
" | MaTemaTuueckoro ananusa 10-11 kiaccos '
133 O06001enre, cucTeMaTU3aIis 3HaHUH 3a Kypc alnreOpbl U Havam 97 05
" | Mmaremaruueckoro aHanuza 10-11 kiaccos '
134 O60061eHune, cucTeMaTu3alys 3HaHU| 3a Kypce aiareOphl 1 Haval 2705
" | MmaTemaruueckoro ananmu3a 10-11 knaccos '
135 O060061eHune, cucTeMaTu3alys 3HaHU) 3a Kypce aiareOphbl 1 Haval 28.05
" | MaTemaTnueckoro ananusa 10-11 kiaccos '
136 O06001enne, cucTeMaTU3aIks 3HaHUN 32 Kypce alnreOpbl 1 Havam 28,05
" | MaTemaTnueckoro aHanusa 10-11 kiaccos '
136

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

Marematuka: ajiredpa 1 Hayajia MaTeMaTUYECKOT0 aHalIn3a, FTEOMETPHUSI.
Anrebpa v HadaJla MaTeMaTU4YecKoro ananusa, 11 kmace/ Mypasun I'.K.,
Mypasuna O.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxkmmonepHoe obuectBo «M3aarensctBo «lIpocBemenue»

Martemaruka: anreOpa 1 Hadajla MAaTeMaTHYECKOTO aHalIu3a, TEOMETPUS.
AnrebOpa u Hadana MmaTemaTudeckoro ananu3sa, 10-11 kmacce/ Anumos 1A,
Komsarun F0.M., TkaueBa M.B. u apyrue, AKImoHepHO€E 00IIECTBO
«3narenbctBo «IIpocBemeHue

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Boponuaruna O. A., Beicoukuit U. P., Tpynun A. A. Amenko U. B. IIpakTuko-
OpuentupoBaHHble PYHKIIMOHAIBHOU rpaMOTHOCTH // [lemarornueckue
u3mepenus. — Ne 2 — 2021 —C. 130-140.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

[Toptan «EnuHoe coneprkanue oO1iero oopa3oBaHus». — [ DIEKTPOHHBIN pecypc].
—URL.: https://edsoo.ru/
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