112. denepanvuast pabouas mporpaMma IO  yY4eOHOMY  MPEIMETY
«Matematukay (yriyOJaEHHBINH YPOBEHB).

112.1. ®enepanvuas pabouas mporpaMma IO Y4eOHOMY MPEIMETY
«Maremartukay (yriiyOJI€HHBIA ypoBeHb) (mpeameTHas obnacte «MaTemaTuka u
nHpopmaruka») (majiee COOTBETCTBEHHO — MporpamMma IO MaTeMaTHKe,
MaTeMaTuKa) BKIIOYACT IOSCHHUTEIBHYIO 3alliCKy, COJepKaHue OOyYCHHS,
TUTAHUPYEMBIC PE3YIIbTaThl OCBOCHHS MPOTPaMMBI IO MaTeMaTHKE.

112.2. MosicuuTenbHas 3amUcKa OTpaykaeT O0Iue Ledu U 3a7a4l U3ydeHUs
MaTEMaTUKH, XapaKTEPUCTUKY ICHXOJIOTMYECKUX TPEANOCHUIOK K €€ W3YUYSHUIO
00y4JarolmuMHCs, MECTO B CTPYKTYpe YUe€OHOTrO MIaHa, a TAaKXKe MOJIXO0/bl K 0TOOpPY
cCoJlepKaHMs, K ONPEIACICHUIO IUIAHUPYEMBIX pE3yJIbTaTOB M K CTPYKType
TEMATUYECKOTO TUTAHUPOBAHUS.

112.3. Conepxanue oOOydeHUS PACKPBIBACT COJEpKaTeIbHbIC JHUHUH,
KOTOpPBIE MPEAJIaraloTcs sl 0053aTeIbHOTO U3YYEHHS B KX I0M KJlacce Ha YPOBHE
CpeaHero oo0IIero oopa3oBaHusl.

112.4. Ilnanupyemble pe3yiabTaThl OCBOCHHSI MPOrpaMMbl 10 MaTeMaTHKe
BKJIIOUAIOT JTMYHOCTHBIE, METANIPEIMETHBIE PE3yJIbTaThl 32 BECh NIEPHUO]] O0yUEHHUs
Ha YpOBHE CpelHero oOmiero o0pa3oBaHUsA, a TaKXKe MPEIMETHBIE IOCTHKEHUS
0o0ydJaromerocs 3a KakJblil ToJ1 00ydeHUsI.

112.5. TloscHutenbHas 3aMUCKa.

112.5.1. [Iporpamma 10 MareMaTuke yrayONE€HHOTO  YPOBHS  JUIS
oOydJaromuxcs Ha ypoBHE CpeJlHero odimero oopa3oBaHus pa3paboTaHa Ha OCHOBE
OI'OC COO ¢ yu4éToM COBpPEMEHHBIX MHPOBBIX TPEOOBAHUH, IPEIBIBIIEMbBIX K
MaTeMaTUYecKOMy OOpa3OBaHHIO, W TPAAUIMN POCCHICKOTO 0Opa3oBaHUS.
Peanuzanms mporpaMmbl 10 MaTeMaTWKe OOECTIEUMBAET OBIAJICHUE KITFOYCBBIMH
KOMITETEHITUSIMH, COCTaBIISIOIIMMH OCHOBY JUUISl CAMOPA3BUTHS M HETPEPHIBHOTO
o0pa3oBaHus, IETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BHUTHSI JIMYHOCTH O0YUYaAOIIAXCSI.

112.5.2. B mporpamme 10 MaTeMaTUKE YyYTE€Hbl HUJEU W TOJOXKCHHUS

KOHIIETIIIMU Pa3BUTUS MaTeMaTH4eCKoro oOpa3oBanusi B Poccuiickoii deneparuu.



MaremaTtnueckoe  oOpa3oBaHHE JOJDKHO — peliath  3ajady  obOecredeHus
HEOOXOJUMOI0 CTpaHe 4YHcCla OO0ydYaroluxcs, MaTeMaTHyecKas M[OJrOTOBKa
KOTOpBIX OblIa Obl JOCTaTOYHA [JIsl MPOJOHKEHHSI 00pa30BaHUS MO pPa3IMYHBIM
HampaBJICHUsIM,  BKJIOYas  MPENoJaBaHUE  MAaTeMaTUKH, MAaTeMaTHYECKHE
uccienoBanus, padboTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTUNA U IPYTUX, a TAKXKE
obecrieyeHusT Uil  KaXKJIOro  OOydYaromerocss BO3MOXKHOCTH — JOCTIKECHUS
MaTeMaTHYE€CKON MOJTOTOBKH B COOTBETCTBUHU C HEOOXOJIUMBIM €My ypoBHeM. Ha
pelieHre ATUX 3aJ1ayu HalleJIeHa MporpaMma Mo MaTeMaThKe yriyoJIEHHOTO YpOBHS.

112.5.3. Heo6xoauMoOpcTh MaTEMaTUYECKOM TMOJATOTOBKU  0O0YCIOBIEHA
00yCJIOBJIEHO POCTOM YHCJIa CHEHNUATBHOCTEH, CBSA3aHHBIX C HEMOCPEICTBEHHBIM
npUMEHEeHHEeM MareMaTuku (B cdepe IKOHOMHUKH, OM3HECE, TEXHOJIOTUYECKHX
obnactax, rymMaHuTapHeiXx cdepax). KonmdecTBo oOydaromiuecs, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS (PyHJIaMEHTOM OOpa30BaHUS, INIAHUPYIOIMINX 3aHUMAThCS
TBOPYECKOMN M UCCIENOBaTeIbCKOM paboToil B 00JaCTH MaTEeMaTHKH,
UHPOPMATUKH, (PU3UKHU, SKOHOMUKH U B IPYTUX 00JIACTAX, YBEIUUYUBAETCS, B TOM
qHCclie C YYETOM OOyYaromMXcsa, KOMy MaTeMaTHKa HYXHa JUIsl MCIIOJIb30BaHUS B
npodeccusix, He CBA3aHHBIX HEMOCPECTBEHHO C HEM.

112.5.4. TlpuknagHas 3HAYUMMOCTh MaTeMAaTHKU OOYCIIOBJIEHA TE€M, UTO ¢
NpeIMETOM  SBIAIOTCS  (yHAaMEHTAJIbHBIE  CTPYKTYphl — HAIIETO  MUpA:
IPOCTPAHCTBEHHBIE (HOPMBI M KOJIMYECTBEHHBIC OTHOIICHHS, (DYHKIIMOHAJIbHBIC
3aBUCUMOCTU U KaTETOPUM HEOIPEENEHHOCTH, OT MIPOCTEUIINX, YCBAUBAEMbIX B
HEIMOCPEICTBEHHOM OIIBITE, /10 IOCTATOYHO CIIOKHBIX, HEOOXOANUMBIX /IS PA3BUTHS
HAayYHBIX U TEXHOJOTMYECKUX HJeW. be3 KOHKpPETHBIX MaTeMaTUYECKUX 3HAHUU
3aTPYJHEHO MOHUMAHHUE MPUHIHUIIOB YCTPONWCTBA U UCIIOIb30BaHUS COBPEMEHHOM
TEXHWKH, BOCIPHUATAEC W  HWHTEPHpPETalusi Pa3HOOOpa3HOW  COIMAJIBHOM,
HPKOHOMHYECKOU, MOoNuTHYecKod uH(popmanuu, ManodpQeKkTrBHA MOBCETHEBHAS
MpakTUdeckas JesATeNbHOCTh. Bo  MHOrmx cdepax mpodeccrHoHaTIbHOM
NEATENIbHOCTU TPEeOYIOTCSI YMEHUS BBIMIOTHATH Pacdy€Thl, COCTABISATh aJTOPUTMBI,
MPUMEHSTh (OPMYJIbl, TPOBOJUTH T'€OMETPUUECKHE HU3MEPEHUS U MOCTPOEHUS,

yuTaTh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATh HH(POPMALIMIO B BUJE



TaONHII, TUarpaMM U rpauKoB, TOHUMATh BEPOSTHOCTHBIM XapaKTep CIyYailHBIX
COOBITHIA.

112.5.5. OgHOBpEMEHHO C pacuIMpeHueM chep NPUMEHEHHUS MaTEMAaTUKU B
COBPEMEHHOM 00I11eCcTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMaTUUYECKUW CTHUIIb
MBIIIJICHUS, TIPOSBIISIOIIUIACS B ONIPEIeIEHHBIX YMCTBCHHBIX HaBbIKaX. B mpomecce
WU3YYCHUS MaTEeMaTHKA B apCceHAT NMPUEMOB M METOJOB MBINUICHUS YeJIOBEKa
€CTEeCTBEHHBIM 00pa3oM BKIIIOYAIOTCS WHAYKIUA W ACAyKIus, o00OIeHHe U
KOHKpeTH3allus, aHalu3 W CHUHTE3, KiaccuPukamuss U CUCTeMaTHh3alus,
a0ctparupoBanre u aHajgorus. OOBEKTHI MATEMAaTHYECKUX YMO3AKIIOUCHUH,
NpaBWJIa UX KOHCTPYHUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHYECKUX TIOCTPOCHUH,
CroCOOCTBYIOT BBIPaOOTKE yMeHUs (OPMYIHPOBATh, 0OOCHOBBIBATH U JTOKA3bIBATh
CYXXJCHUS, TEM CaMbIM (DOPMHUPYIOT JIOTHYCCKUI CTHIIb MBIIUICHUS. Bemyias poJib
NPUHAJICKUT MaTeMaTUKe B (OPMHPOBAHUU AJTOPUTMHUYCCKON KOMITOHCHTHI
MBIIIJIEHUS. W BOCHUTAHUM YMEHUN JEHCTBOBAaTH MO 3aJaHHBIM aJITrOpPUTMaM,
COBEpIIEHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBbIE. B mporecce pereHus
3aJlay — OCHOBBI JIJIsl OpraHu3aluy Y4eOHOU 1eITeTbHOCTH Ha yPOKaX MaTeMaTUKH
— pa3BUBAIOTCS TBOPUYECKAS U NMPUKIIATHAS CTOPOHBI MBIIIICHUS.

112.5.6. O6yuenne MaremaTuke JaéT BO3MOXKHOCTH  pa3BUBATh Yy
oOydJaromuxcs TOYHYIO, PAlMOHAIBHYIO M WH(GOPMATUBHYIO pE€Yb, yMEHHE
oTOMpaTh HamOOJIeE TOAXOJSIINE S3BIKOBBIC, CHMBOJMYECKHE, TpadruyecKue
CpeIICTBa JJIsl BRIPAXKEHUS CYKJICHUN 1 HATJISIHOTO WX MPECTaBICHUS.

112.5.7. Heo6X0oauMbIM KOMIIOHEHTOM OOIIEH KYyJbTYpPhl B COBPEMEHHOM
TOJKOBAaHUHM  SABISETCS  00IIee  3HAKOMCTBO C  METOJlaMH  TO3HAHUSA
JEHCTBUTENBHOCTH, TPEJCTABICHUE O TPEIMETe W METOJe MAaTeMaTHKH, €ro
OTIUYHUSAX OT METOJIOB €CTeCTBEHHBIX M TYMaHUTApHBIX HAYK, 00 OCOOEHHOCTSIX
MPUMEHEHUS MaTeMaTHUKWA  JJIs PEIICHWS HAyYHBIX W TPUKIAIHBIX 3aj1ad.
MaremaTtndeckoe 00Opa30BaHME BHOCHUT CBOM BKIaa B (opMHUpOBaHHE OOIICH
KyJbTYPBI YEITOBEKA.

112.5.8. U3yuenne MatreMaTuku COCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO

4YCJIOBCKA, ITOHMMAHHUIO KPACOTbl M H3AIMCCTBA MATCMATHYCCKHUX paccymneHHﬁ,



BOCHPHUATHIO TEOMETPUUECKUX (POPM, YCBOEHUIO UJIEU CUMMETPHH.

112.5.9. [IpuopurteTHbiMH 1eIsIMU 00yueHUs] MaTematuke B 10—11 kmaccax
Ha yriy0n€HHOM YPOBHE MPOJOKAIOT OCTaBATHCS:

dbopMupoBaHue HEHTPATBHBIX MaTEMAaTHYECKUX MOHITUH (YUCIIO0, BEJIMYHMHA,
reoMeTpuueckas (Qurypa, NepeMeHHasi, BEpPOSITHOCTb, (DYHKIIMS, MPOU3BOIHAS,
UHTErpaig),  oOecrneurBarOUIMX  MPEEMCTBEHHOCTh M IMEPCIEKTUBHOCTH
MaTEeMaTUYEeCKOro 00pa3oBaHus 00yUarOIUXCS;

NoJIBeJIeHHE 00yJarouuxcsi Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPYXKAIOIIEro MHpa, MOHMMAaHUIO MAaTEMAaTUKU Kak
4acTH 00IIeH KyJIbTyphbl 4eIOBEYECTBA;

pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIMOCOOHOCTEH 00ydarommxcs,
MO3HABATEIbHON  aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUW, KPUTUYHOCTH
MBIIICHHS, MHTEPECa K U3yUYCHHUIO MaTEeMaTHKH;

dopmupoBanue ¢GyHKIHOHATHLHOM MAaTeMAaTHUYECKOW IPAMOTHOCTH: YMEHHS
pacro3HaBaTh MAaTeMaTHYECKHE ACTEKThl B PEAIbHBIX KU3HEHHBIX CUTyalUsX H
OpU U3YYEHUH JPYTHUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTeMaTUKA M CO3/1aBaTh
MaTE€MaTHYECKUE MOJENH, IPUMEHATh OCBOEHHBI MAaTEMAaTHUYECKUN ammapar AJis
peuieHns NpPaKkTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETHUPOBATH U OLIEHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

112.5.10. OcHOBHBIMU JIMHHSAMHU cojiepkanusi MaTtemMaTuku B 10—11 kmaccax
yrayOn€HHOTO ypOBHA  SBISIIOTCSA: «YWcrma W BBIYHCICHUS», «Anredpay
(«AnreOpamdeckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa»), «Hauama
MaTreMaTudeckoro anamuzay, «l'eomerpus» («l'eomerpuueckue QUTypsl U HUX
cBoicTBay, «lM3MepeHHMe TeOMETPUYECKUX BEJIMYHUH»), «BeposiTHOCTh U
CTaTUCTHKaY». JlaHHbIE JJUHUU Pa3BUBAIOTCS MapajliesIbHO, KaXAasi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JAPYrod, a B TECHOM
KOHTAakTe U B3aumojeictBuu. Kpome »sToro, ux oObeAMHSIET JOruyeckas
COCTaBJISIOIIAs, TPAJULIUOHHO MPUCYIAasi MaTEeMaTHKE | IMPOHU3bIBAIOLIAS BCE

MaTteMaTH4ecKue Kypchl U coaepxkarenbHbie TuHud. Chopmynupoannoe o DI'OC



COO TpeboBaHUE «YMEHHUE OINEPUPOBATH MOHSATUSIMH: OMpPEACIICHUE, aKCUOMa,
Teopema, CJIEJCTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO, PaBHOCUJILHBIC
(GopMyIHpOBKH, yMeHHE (OPMYyIUpOBaTh OOpaTHOE U MPOTUBOIOJIOKHOE
yTBEPKACHUE, MPUBOAUTHL MPUMEPbl U KOHTPHPHUMEPHI, HCIOJIb30BaTh METO
MaTeMaTU4eCKOM HWHIYKIIUU, TPOBOJUTH JOKA3aTENIbHbIC PACCYXICHUS MpHU
pelIeHnu 3aa4, OLIEHUBATh JJOTUYECKYI0 TPAaBUIIBHOCTh PACCYXKIECHUNY OTHOCUTCS
KO BCeM y4eOHBIM KypcaMm, a HGOPMUPOBAHUE JIOTUIECKUX YMEHUN pacrpeensieTcs
0 BCEM rojiaM oO0y4eHUsl Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

112.5.11. B cootBerctBum ¢ @DOI'OC COO mareMaTuka SBISCTCS
o0si3aTeNbHBIM TPEJIMETOM Ha JaHHOM ypoBHE oOpa3oBanus. Hacrtosmeit
mporpaMMor Mo MaTeMaTHKe MpeaycMaTpUBaeTCs M3yuyeHHE Y4eOHOro mpeaMera
«MatemaTtuka» B pamMKax TpEX YyueOHBIX KypcoB: «Anrebpa u Hauana
MaTeMaTH4eCKOTo aHanu3a», «['eomeTpusi», «BeposSTHOCTh MW CTATUCTHUKAY.
dopMHUpOBaHUE JTOTUUECKUX YMEHUN OCYIIECTBISCTCS Ha MPOTSKEHUHU BCEX JIET
oOydeHHss Ha YpOBHE CpEIHEro oO0Iero o0pa3oBaHUs, a AJIEMEHTHI JIOTUKHU
BKJIFOYAIOTCS B COZICP)KaHKME BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KYPCOB.

112.5.12. O6miee 4YUCIO HYacOB, PEKOMCHJIOBAHHBIX JJII  HW3Y4YCHUS
mateMaTHku — 544 vaca: B 10 kitacce — 272 yaca (8 yacoB B Hezelnwo), B 11 kiacce
— 272 4daca (8 4acoB B HEJEIIO).

112.6. [Inanupyembie pe3yabTaThl OCBOCHHS MPOTPaMMBI II0 MaTeMaTHKE Ha
YPOBHE CPEJTHETO 00IIero 00pa3oBaHuUs.

112.6.1. B pe3ynbTaTe M3y4eHHUS MAaTEeMAaTHKU Ha YPOBHE CPEIHETO OOIIETo
oOpa3zoBanus y obOyuaromerocss OyayT copMHpOBaHBI CIEAYIONINE TUIHOCTHBIC
PE3YIBTATHI:

1) rpaskJaHCKOTO BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIUN 00YJAIOMIErocs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHMCKOTO 0O0IIecTBa, TPEACTaBICHUE O
MaTeMaTHIeCKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
MpoIEyp TPakIAaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHl W JIPYyroe), YMEHHue

B321PIMOI[CI>1CTBOBEITB ¢ cComuaJdbHbBIMM MHHCTHUTYyTaMHM B COOTBCTCTBHU C HX



GYyHKIMSAMU U Ha3HAYCHUEM,;

2) MaTpUOTHIECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTb POCCUUCKOMN TPaKTaHCKON WJIEHTUYHOCTH, YBAKECHUS K
MPOLLJIOMY Y HAaCTOSIIEMY POCCUUCKOW MAaTEMAaTUKH, IEHHOCTHOE OTHOLIECHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTE€MaTUYECKOM IIKOJIBL,
WCIIOJIb30BaHUE ATUX JOCTH)KEHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja, CPOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO IMOBEJICHUS, CBA3aHHOT'O C NMPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUM HAYKU U IEATEIIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTONYMBOTO OYAYIIETO;

4) 5CTETHYECKOTO BOCIIUTAHHS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYAS ACTETUKY MATEMATHUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajiay, pelIeHUu, pacCyKACHUH, BOCIIPUUMYNBOCTD
K MaTeMAaTUYECKHUM aClEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢bu3HUeCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTeMAaTHYCCKHE 3HAHHUS B
HMHTEpECcax 3I0POBOr0 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUH M
OTIIBIXa, PEeTyspHas (u3NYecKas aKTUBHOCTH), (PM3UUYECKOE COBEPIICHCTBOBAHUE
MPH 3AHATUSAX CHOPTUBHO-03J0POBUTEIBHOMN AESITEIbHOCTHIO;

6) TpyTIOBOTO BOCITUTAHWSI:

TOTOBHOCTh K TPYIy, OCO3HaHWE IIGHHOCTH TPYAOJIOOWS, HHTEpeC K
pasnmuuHbIM  cepamM  NMPOPECCHOHAIBHOW — JIESITCIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOH W e MPUI0KCHUSMH, YMCHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeit mpodeccMd M Peaau30BBIBATh COOCTBCHHBIC KU3HCHHBIC ILIAHBI,
TOTOBHOCTh W CIIOCOOHOCTH K MaTeMaTH4eCKOMY OOpa30BaHUIO W
caM000pa3oBaHUI0 Ha NPOTSIKEHHUH BCEM >KU3HU, TOTOBHOCTh K AaKTUBHOMY

Y4aCTHIO B PCIICHUHU IIPAKTHYCCKUX 3aJa4 MaTeMaTHYEeCKOU HaIIPpaBJICHHOCTH;



7) 3KOJIOTUYECKOT'O BOCTIUTAHHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYCCKOH KYyJIbTYphl, TOHUMAHUE BIIHMSHUS
COIMAITEHO-3KOHOMHYECKUX TPOIIECCOB Ha COCTOSHUE TPUPOTHON U COIMATBLHOM
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa IKOJOTUIECKUX MpoOIeM, OpUeHTALINS
Ha TIPUMCHCHHEC MATEMAaTHYECKMX 3HAHWHA JUIsl penieHus 3agad B 00JacTu
OKpYXarlolel cpefpl, TUIAHUPOBAHHE IIOCTYNIKOB M OIICHKA WX BO3MOXKHBIX
TIOCIICJICTBUM ISl OKPY>KAIOIICH CPeIbI;

8) IICHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIICCTBCHHOM MTPAKTUKH, TOHUMAaHHE MAaTEMaTHICCKOM
HAyKU Kak cpepbl YeIOBEUSCKOM JICITEILHOCTH, STAIIOB €€ Pa3BUTHUS U 3HAUYMMOCTH
JUTSL Pa3BUTHS ITUBUIN3AIIAN, OBJIAJICHUEC S3BIKOM MAaTEMAaTHKH M MaTeMaTHYECKOM
KyJIBTYPOU KaK CPEJICTBOM MO3HAHUS MUPa, TOTOBHOCTB OCYIIICCTBIIAThH MPOSKTHYIO
U UCCJIEIOBATENBCKYIO AESTENBHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

112.6.2. B pe3ynbpTaTe U3ydyeHHs] MaTEMAaTUKH Ha YPOBHE CPEHETO OOIIEero
oOpa3zoBanus y oOyuvatomierocss OynyT choOpMHpPOBaHbI TMO3HaBaTEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE IEHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCAJbHbIE Yy4YeOHBbIC EWUCTBHS, COBMECTHAs
JEeSTETBHOCTb.

112.6.2.1. V obyuatomierocss 0yayT cpopMUpOBaHBI cCileayromne 0a3oBble
JIOTUYECKUE JCUCTBUS KaK 4YacTh IMO3HABATEIBHBIX YHUBEPCAIBHBIX YUEOHBIX
JNEUCTBUMN:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS] TIOHATHH, YCTAHABIUBATh CYIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHHUS 17151 000OIIECHHS ¥ CPAaBHEHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3a;

BOCTIpUHUMATh,  (OPMYIUPOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC ¥ OTPUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC W OOIIHE, YCIOBHEIC;

BBISIBJISITH MATEMATHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTHBOPEUHS

B (hakTax, MaHHBIX, HAOJIOACHUSAX U YTBEPKICHUSX, Mpeiaratb KpUTEpUU st



BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

7ieNiaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIFHO JJ0KAa3aTeIbCTBA MATEMAaTHIECKUX YTBEPKIACHUM
(IpsiMBIE ¥ OT IPOTHBHOTO), BBICTPAUBATh apTYMEHTAIINIO, IPUBOAUTE TIPUMEPHI |
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBIBOJIBI,

BbIOMpaTh cHoco0 pemnieHUss y4eOHOM 3aaaud (CpaBHHUBATh HECKOJIBKO
BapUAHTOB PEIICHHUS, BEIOMPATh HANOO0IEe MOAXOSAIIHNNA ¢ y4ETOM CaMOCTOSITETEHO
BBIJICJICHHBIX KPUTCPHUCB).

112.6.2.2. YV o6yuaromerocs OyayT cPopMHpOBaHBI CleAyrolue 0a3oBbIe
MCCIIEZIOBATEIbCKUE JICMCTBUS KaK YacTh I[TO3HABATENBHBIX YHUBEPCAIBHBIX
y4eOHBIX JICHCTBUIA:

UCTIOJh30BaTh BOMPOCHl KaK WCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHHMS,
dopMynupoBaTh  BOMPOCH],  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOEe, (GOpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBAThH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTaHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro OOBEKTa, SIBICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITEILHO (hopMynHpoBaTh 0O0OOIIEHHUS] W BBIBOJBI IO pe3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUs, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MTOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOAOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIJBUTATH
IPEIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

112.6.2.3. YV oOyuatomerocs OyayT copMHpOBaHBI yMEHHUs paboTaTh C
nH(pOpMaIMei Kak 4acTh MO3HABATEIIbHBIX YHUBEPCATbHBIX YI€OHBIX EHCTBUA:

BBISBJIATH AeUIINTH MHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha
BOTIPOC U JJISI pEIICHUS 3a/1auu;

BBIOMpATh MH()OPMAITHIO U3 UCTOYHUKOB PA3THYHBIX THIIOB, AaHATU3UPOBATH,

CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALINIO PA3TUUYHBIX BUIOB U (hOpM



MPEICTaBICHNUS;

CTPYKTYpUpPOBaTh MH(OPMALNIO, TPEJACTABIATh €€ B Pa3iMYHBIX (hopMax,
WUTIOCTPUPOBATh TpadUuecKy;

OLIEHUBATh HaIEKHOCTD uHpOpMaLUn o CaMOCTOSITETTHHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

112.6.2.4. YV obOyuarouierocs OynyT chOpMHUpOBaHbl YMEHHs OOLIEHUS Kak
9acTh KOMMYHHKATUBHBIX YHUBEPCATBHBIX yUCOHBIX JEHCTBUIA:

BOCTIPUHUMATH U (POPMYITHPOBATH CYKJCHHUS B COOTBETCTBHUH C YCIOBUSIMU U
eJIIMUA OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, [aBaTh TOSCHEHUS IO XOJy peIICHHUS 3a/auH,
KOMMEHTHPOBATH MMOJYICHHBIN Pe3ybTarT;

B XO7Ic OOCYXKICHHS 3a7[aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAaeMOW TEMHI,
npoOJieMBl, pelraeMol 3aJadyd, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha ITOWCK
pEIICHHs], COIMOCTABJIATh CBOM CYXICHHUS C CYKIEHUSMU JPYTUX YYaCTHHUKOB
auanora, oOHapy»KMBaTh pas3linuyue U CXOACTBO MO3HIMH, B KOPPEKTHOH (dopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJICTABISATh PE3yIbTaThl PEIICHUS 3a/1auH, SKCIIEPUMEHTa, UCCIIeIOBaHUS,
POEKTa, CaMOCTOSITEIBLHO BBIOMPATH (OpMAT BBICTYIUICHUS C YYETOM 3ajad
Ipe3eHTAIMN 1 OCOOCHHOCTEN ayTUTOPHH.

112.6.25.V oOy4arorerocs OoynyT c(hOpMHUPOBAHBI YMEHUSI
CaMOOpraHU3aliH KaK 4acTh PETYIATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIA:

COCTaBJIATH IJIaH, AITOPUTM PEILIEHUS 3a]]auu, BBIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEHICHUN ¢ YYETOM HOBOW MH(pOpMAIUH.

112.6.2.6. YV oOyuatomierocst 0yayT chOpMHpPOBAHBI YMEHHS CAMOKOHTPOJIS
KaK 4acCTh PEryIsITUBHBIX YHUBEPCAIBbHBIX yUCOHBIX IEHCTBUM!

BIAJIeTh HABbIKAMHU  [O3HABaTENbHON  peduieKcMM Kak  OCO3HaHHS
COBEpPIIIAEMBIX JIEUCTBUIl U MBICTUTEIBHBIX MPOLECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIecca U pe3yibTaTa pelIeHHS

MaTeMaTHYECKOM 3aa4Hu;



MPEABUACTD TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUN 3aa4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalJIEHHBIX OIMMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3YIIbTAaTa IIETH U YCIOBHUIM, OOBSICHITh IPUIUHBI
JTOCTIKEHUS WM HEOCTIKCHHSI PE3yJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

112.6.2.7. Y obyuaromierocsi 0yayT cpopMUpOBaHbl yMEHHUS COBMECTHOM
JeSATEITBHOCTH:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYaIbHON
paboThl MpU pemIeHWH YYEeOHBIX 3ajJad, NPHHUMATh IIeIb COBMECTHOMU
JCATENBPHOCTH, TUTAHMUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisiTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKHX JIFO/ICH;

y4acTBOBaTh B IPyNmoBBIX opmax padboThl (00CykaeHus, 0OMeH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WIEHAMHU KOMAaH]Ibl, OLIECHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmUi MPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

112.6.3. IlpeameTHbie  pe3yabTaThl OCBOSHMs  (eaepanbHO  paboueit
NporpaMMbl IO MaTeMaTHUKE TMPEACTABICHbBl MO ToJaM OOy4YeHHs B paMKax
OTIEIBHBIX YUYEOHBIX KYPCOB B COOTBETCTBYIOUIMX pasfelaX HaCTOSIICH
MIPOTPAMMBI.

112.7. ®enepanpHas paboyas mporpamMma ydeOHOTO Kypca «Anrebpa u
HayaJla MaTeMaTUYECKOTO aHaJIN3a.

112.7.1. TlosicHuTeNbHAS 3aIKCKA.

112.7.1.1. YueOusiii kypc «Anrebpa ¥ Havyajsa MaTeMaTHUYECKOTO aHATH3a»
SABIIICTCS OJHWM W3 HaumOoliee 3HAYUMBIX B MPOTpaMMe CpPEIHEro OoOIero
o0pa3oBaHus, TOCKOJBKY, C OJTHOM CTOPOHBI, OH 00€CIIEYNBAET HHCTPYMEHTAIBHYIO
0a3y ISl M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrOd CTOPOHHI,

dbopmupyer Jiorudeckoe U aOCTpaKTHOE MBIILICHHE OOydYaroluuXcs Ha YpOBHE,



HEOOXOJUMOM [IJii  OCBOCHHS HH(POPMATHKH, OOIIECCTBO3HAHUS, WCTOPUH,
CIIOBECHOCTHM W JPyruX JUCHUIUIMH. B pamkax JgaHHOro y4eOHOTO Kypca
oOyyJaroluecs OBJIaJI€Bal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpast
dbopMyTUpyeT CBOU JOCTHXKEHUSI B MaTeMaTU4eCKoil hopme.

112.7.1.2. YueGHplii Kypc anreOpbl M Hadyajl MAaTeMaTUYECKOIrO aHalu3a
3aKJIaJbIBAET OCHOBY IS YCIEUIHOTO OBJIAJICHUS 3aKOoHaMH (U3UKH, XUMUH,
OWojorMy, TIOHMMaHUS OCHOBHBIX TCHJCHIMHA pPa3BUTHUA DJKOHOMHUKH H
00I111eCTBEHHOM KU3HH, TTO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIB30BaTh UX [JIs1 JaJIbHEUIIIETO
o0pa3oBaHUs U B MOBCEAHEBHOM Xu3HU. OBNajieHne aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTUYECKOrO0 aHajn3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBIO WHIYKIHU U PACCYyX AaTh JCTYKTUBHO, UCIIOJIb30BaTh
000011IeHNe ¥ KOHKpETU3alMio, adCcTparupoBaHUE © aHANOTHIO, (HOpPMHUpPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIICHHUE.

112.7.1.3. B xoxe wu3yueHHs Yy4deOHOTO Kypca «Anrebpa u Havaia
MaTEMaTUYECKOT0 aHaIM3a» OOYYarolIMecsl MOJy4alOT HOBBIM OMNBIT PEIIeHUS
NPUKIAIHBIX 33724, CaMOCTOSITEIbHOTO TMOCTPOEHUS MaTeMaTUYeCKHX MOJeen
pEaNbHBIX CHUTYallMii, HHTEPIpETAIlMN TOJYYCHHBIX pEIICHUN, 3HAKOMSTCS C
npUMepaMHu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIe, HAYKE U UCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU U MX aBTOPAMH.

112.7.1.4. YueOubii Kypc 00J1ajjaeT BOCHHUTATEIBbHBIM TOTEHIIHAJIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 y4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENBbHOCTH, TPEOYIOMEeH MPOMOKUTEIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a TIOJyYCHHBIN
pe3yibTar.

112.7.1.5.B ocHoBe MeToaukm OOy4deHWsT anrebpe ¥  Hadaiaam
MaTEeMaTHIECKOTO aHAIH3a JISKUT JEATeIbHOCTHBIN TPUHITUI 00 yJIeHHUS.

112.7.1.6. B ctpyktype yueOHOrO Kypca «Anrebpa ©  Hadana



MaTeMaTUYeCKOTO  aHaln3a»  BBIICIACHBI  CICAYIONIME  COJEpKATCIIbHO-
MeTonuueckne JHHUHM: «Hucna W BRIUMCICHUS», «DyHKOMH U Tpadukmy,
«YpaBHEHHs M HEpaBeHCTBaY, «Havama Maremarnueckoro ananmsa», « MHOKeCTBa
U JIOTHKa». Bce OCHOBHBIC COMEPkKATCIBHO-METOANYCCKUE JIMHUUA WU3Y4aloTCs Ha
MPOTSHKEHUU JIBYX JIET OOy4YeHMsI Ha YpOBHE CpeHero ooOIero oOpa3oBaHuS,
€CTECTBEHHO JIOTIONHSS APYT Apyra M MOCTEIEHHO HACKHINIAsICh HOBEIMU TEMaMH H
paznenamu. JlaHHBIA yYeOHBIM Kypc SIBISETCS WHTETPATUBHBIM, ITOCKOJIBKY
o0OBeuHSET B cebe colepKaHNe HECKOJIbKMX MaTeMAaTHUCCKUX JUCITUTUTNH, TAaKUX
Kak anreOpa, TPUTOHOMETPHUS, MAaTEMaTHYCCKUH aHaU3, TEOpUS MHOXKECTB,
MareMaThueckas Joruka u apyrue. [lo Mmepe Toro kak o0y4aromuecs: OBJIaJIeBaloT
BcE Oojice MIMPOKMM MAaTEMAaTHYSCKUM alllapaToM, y HHUX IOCIIECI0BATEIIBHO
(GOopMHPYETCSI ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMaTHYCCKYI) MOJCIb
peaNbHOW CUTYaIlMH, MPUMEHATHh 3HAHMS, TOJYUYCHHBIC NMPH HM3YyYCHUH y4eOHOTO
Kypca, IS PEIICHUS CaMOCTOSATEIbHO CGHOPMYIMPOBAHHOW MaTeMaTHYeCKOM
3a/layu, a 3aTeM MHTEePIPETUPOBATH CBOM OTBET.

112.7.1.6.1. ConepxaTenbHO-MeTOAMYECKasT JIMHUS «Uucaa U BRIYUCICHUSI
3aBepiaeT (OPMUPOBAHUE HABBIKOB HCIIONB30BAHUS JACHCTBUTENBHBIX YHUCEN,
KOTOpoe ObLIO HAdaTo Ha YPOBHE OCHOBHOI'O oOmiero odpaszoBanus. Ha ypoBHe
cpeaHero o0Oimero oOpa3oBaHHS 0CO00€ BHHMaHHWE yAeNISIeTCS (HOPMUPOBAHUIO
HABBIKOB PAallMOHANBHBIX BBIYUCICHUH, BKIIOYAIOMIMX B ceOsl HCIIOJIB30BaHUE
paznu4HBIX (GOpM 3amMUCH  YHCIIa, YMEHUE JelaTh MPUKHUIKY, BBIIOIHITH
npUOTMKEHHBIC BBHIYUCICHUS, OIICHMBATh YHCIIOBBIE BBIPAXKEHHs, padOTaTh C
MaTeMaTUYeCKMMU  KOHCTaHTaMH.  MHOXECTBa  HATypallbHBIX,  IEJBIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHO>KECTBOM
KOMIUJIEKCHBIX 4uceld. B  KaxaoM W3 O3THUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CcHenupUYecKre 3aJaddl W ONEpaluu: JeJICHWe Hareno,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE IICNIBIX YHCEN, OCOOBIE CBOWCTBA
pPaIMOHAIILHBIX W MPPAIMOHAIBHBIX YHCENl, apu(PMETHUECKHIE ONeparii, a TakKe
W3BJICUCHUE KOPHS HATypajJbHOW CTEMEHW HA MHOMXECTBE KOMIUICKCHBIX YHCET.

biaromapsa mnocnenoBaTenbHOMY PAacCIIMPEHHIO Kpyra HCIIOIb3YEMBIX YHCEN U



3HAKOMCTBY C BO3MOXKHOCTSIMU WX NMPUMEHEHUS JUISl PEIICHUS PAa3IMYHBbIX 3a]1a4
dbopmupyeTcst mpeACTaBICHUE O €IUHCTBE MAaTeMaTHUKU KaK HAyKd U €€ POoJid B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, HIMPOKO HMCIOJIB3YIOTCS 0000IIeHHEe U
KOHKPETH3AIIHSI.

112.7.1.6.2. Jluauss «YpaBHEHHS M HEPABEHCTBA» pealu3yeTcss Ha
MPOTSHKEHUU BCero OOy4YeHUsT Ha YpPOBHE CpeaHero olmiero o0pa3oBaHus,
NOCKOJIbKY B KaxaoMm paszaene IIporpamMmbl  NpeaycMOTPEHO — pelIeHHe
COOTBETCTBYIOLIMX 3a7a4. B pe3ynbrare o0ydaroumecs: oBliaJeBalOT pa3iuyHbIMU
METOJIaMH  PCIICHUS  PAIlMOHAJBHBIX, HUPPAMOHAIBHBIX, ITOKA3aTCIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUUICCKUX YPaBHEHUH, HEPABCHCTB M CUCTEM, a
TaKKe 3a]ady, coAepKammx mnapamerpbl. [lonmydeHHbIE YMEHHS IIHPOKO
UCTIOJIB3YIOTCS TIPH HMCCIICOBAaHUU (YHKIMA C TOMOIIBIO MPOU3BOJAHON, IIPH
pEIICHUY TPUKIJIATHBIX 33/1a4 Y 3a/1a9 Ha HaX0XJICHHE HAauOOJIBIIINX Y HAUMCHBIINX
3HaueHud (yukuuu. JlaHHas cojepikaTenbHas JUHUS BKIIOYAaeT B ce0s Takxke
dbopMHUpOBaHNE YMEHMI BBITIOJHATH pacy€Thl Mo (QopmyiaM, MpeoOpa3oBaHUs
pPaAIMOHANIbHBIX, UPPALUOHANIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKkKe
BBIPQKEHUN, COJEpKAIUMX CTeneHu u Jorapudmel. bmaromaps wu3yueHuro
anre4pandecKoro MaTtepuaa IPOUCXOTUT nanbHeee pa3BUTHE
AITOPUTMUYECKOTO ¥ aOCTPAaKTHOTO MBINIJIEHUS OO0y4arommuxcs, (GpopMupyrorces
HaBBIKM JEAYKTHUBHBIX pacCyXKJIeHUH, paboThl € CHUMBOJBHBIMU (HopMamH,
MIPE/ICTaBIICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npemnaraet 3QheKTUBHbIE UHCTPYMEHTHI JJIS PEIICHHS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

112.7.1.6.3. ConepxarenbHo-MeTOANYECKass TUHUA «DyHKIMHA U TpaduKm»
TECHO TIEPETUIETACTCS C IPYTUMU JIMHUSAMH YI€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO
CMBICIIE 3a7a€T MOCIICIOBATEIPHOCTh U3YUCHHS MaTepuana. M3ydeHne cTeneHHOMH,
MOKa3aTeIbHOM, Jorapu(PMUIECKOl U TPUTOHOMETPUIECKUX (DYHKIUN, UX CBOMCTB
U TpadUKOB, MCIOJIb30BAHUE (PYHKIMM JJIs1 pelIeHusl 3ajady U3 APYruX y4eOHbIX

npcaMcTOB U peanLHoﬁ ZKHN3HHU TCCHO CBA3aHO KaK C MAaTCMAaTH4YCCKHUM aHaJIn30M,



TaK H C PEIICHHEM ypaBHEHWW M HepaBeHCTB. [Ipm 3TOoM OonbiIoe BHHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHUS BhIpakaTh (OpMYJIaMu 3aBUCHUMOCTH MEXITY
pPa3TUYHBIMUA BEIUYMHAMH, HCCIEOBATh TOJYyYEHHBIC (YHKIIUH, CTPOHUTHh HX
rpaduku. Matepuan 3TOW cojeprKaTeabHON JIMHUY HalleJICeH Ha Pa3BUTHE YMEHUN
U HABBIKOB, ITO3BOJISIONINX BBIPAXAaTh 3aBUCHMOCTH MEXKIy BEIUYMHAMH B
paznuuHoON (opme: aHAIUTHYECKOM, rpaduueckoil u cioBecHOW. Ero uzydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPHUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3AIlUU, UCTIOb30BAHUIO aHATIOTHH.

112.7.1.6.4. ConepxarenbHas JuHug «Havana mMateMaTHyeckoro aHaiuza
MO3BOJIICT CYIICCTBEHHO pACHIMPUTh KpPYyr Kak MaTeMaTHYeCKHUX, TaK W
NPHUKJIAIHBIX 3a7a4, JOCTYIHBIX OOYyYaromUMCs, TaK KaK Yy HHX IOSBISCTCS
BO3MOXXHOCTH CTPOUTH TpadUKH CIOKHBIX (QYHKIIUN, ONMPEACIATh UX HAaUOOJIBIIIHEC
¥ HAaUMEHBIITUE 3HAYCHHUS, BBIYUCIATh TUIOMAIU GUTYp U 0OBEMBI TEJ, HAXOIHUTh
CKOPOCTH W YCKOpeHHs mpolieccoB. [laHHas conepskaTenbHas JUHUS OTKPHIBAET
HOBBIE€ BO3MO>KHOCTH MOCTPOCHHS MaTEMaTHYECKUX MOJIEJIe peallbHbIX CUTYaIlUH,
MO3BOJIIET HAXOAUTh HAWJTyUIllee PeIIeHUE B TPUKIIAIHBIX, B TOM YUCJIE COLIMATBLHO-
HKOHOMHMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEeMaTHYECKOTO aHalnu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS,, (OPMUPOBAHMIO YMEHHUW pACIO3HABATh MPOSBICHHUS 3aKOHOB
MaTEMaTUKU B HAYKe, TEXHUKE U UCKycCcTBe. O0yUaromuecs y3HatoT O BBIAAIOITUXCS
pe3ynbTraTtax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKHA KaK HAyKH, U 00 HX
aBTOpax.

112.7.1.6.5. ConepxaTeapHO-METOANYECKas TUHUS «MHOXECTBA U JIOTHKa»
BKJIFOYaeT B ce0s DJIEMEHThl TEOPUU MHOKECTB M MAaTeMAaTHYECKOW JIOTHKH.
TeopeTnko-MHOKECTBEHHBIC MPEACTABICHUSI MPOHU3BIBAIOT BECh KypC MIKOJIHHOM
MaTeMaTUKH | MpeJIararoT HauboJjee YHUBEPCAIBHBIN SA3bIK, 00 BEIUHSIONINN BCE
pa3zenbl MATEeMAaTUKH B €€ IPUIIOKEHUH, OHH CBSI3BIBAIOT pa3HbIe MAaTEMATUYECKUC
JTUCIUIUTMHBL W WX TPWIOKEHUS B €IWHOE Iejioe. BaxkHO MaTh BO3MOXKHOCTH
oOydJaronemMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK  COBPEMEHHOM

MATCMATHUKHU U UCIIOJIb30BATh €TI0 IJIS BBIPAXKCHUSA CBOUX MBICIICH. I[pyrI/IM Ba’KHBIM



MPU3HAKOM MaTEMATUKHU KaK HayKH CIIeyeT MPU3HATh CBOMCTBEHHYIO €11 CTpOroCcTh
00OCHOBaHMII W  CJIEIOBAaHME  OMNPENCIEHHBIM  MpaBWIaM  MOCTPOCHUS
JTI0Ka3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTAMH MaTEeMaTUYECKON JIOTUKH CITIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIILICHUS] 00yYarolIuXcsi, MO3BOJISIET UM CTPOUTH CBOU
paccyXJIeHUsI Ha OCHOBE JIOTMUECKUX MpaBuj, GOPMUPYET HABBIKU KPUTHUECKOTO
MBIIIICHHUS.

112.7.1.7. B yueOHOM Kypce «Anredpa 1 Hauajla MaTeMaTUYECKOro aHaIu3a
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O MOJICIUPOBAHUS, KOTOPHIE MPU3BAHBI
crocoOCTBOBaTh () OPMUPOBAHUIO HABBIKOB IIOCTPOCHUSI MOJEJEH peallbHbIX
CUTyallui, WCCIENOBaHUS JTHUX MOJIeJied ¢ TMOMOIIBI0 amnmapara ainreopbl u
MaTeMaTHYEeCKOTO aHalin3a, WHTEPIIPETAlU TOJYYECHHBIX pPE3yJbTaTOB. Takwue
3a/1aHUs BIUICTCHBI B KAXIBIM U3 Pa3/IesioB MPOrPaMMbl, TTOCKOJIBKY BECh MaTepUal
y4eOHOTr'0 Kypca IIUPOKO HCIOJB3YEeTCs sl PEelIeHUs] MPUKIAAHBIX 3amad. [Ipu
pEIIEHUH  peabHbIX  MPAaKTHUYECKUX  3aJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh  MpOOJIEMY.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PELICHUS TPUKIATHBIX 3a/1a4
OpraHu3yeTcsl B MPOIIECCE U3YUCHHS BCEX TEM yueOHOro Kypca «Anredpa u Havana
MaTE€MaTHYECKOTO aHAIN3a.

112.7.1.8. Ob1iee 4rciIo 4acoB, peKOMEHIOBAHHBIX IS U3YUEHHUS Y4eOHOTO
Kypca «Anredpa M Havajla MaTeMaTHYECKOro aHanu3a» — 272 4Jaca: B 10 kimacce —
136 yacoB (4 yaca B Hezento), B 11 kiacce — 136 yacoB (4 yaca B HEZENIO).

112.7.2. Conepxanne o0yuenus B 10 kimacce.

112.7.2.1. Yucna v BEIYHCICHUS.

Panmonanpabie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOW, TPOICHTHI,
OeckoHeuHble mepuoanyeckue apoou. [lpumenenue npoOel W MPOLEHTOB IS
peLIeHUs MPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE 4YMCHA. PalMoHanbHblE W UPPALUOHAIBHBIE YHCIA.
ApudmeTtnyeckue  omnepauud ¢ JEUCTBUTEIbHBIMU  4YMclIaMu.  Moayib

JEUCTBUTENILHOTO YHuCia U ero cBoiicTBa. [IpubianxEHHbIe BBIYUCICHHUS, TTpaBUiia



OKpPYTJIEHUs, IPUKUIKA W OLIEHKA PE3YJIbTAaTa BBIYUCICHUN.

Crenenp ¢ wnensiM mnokasareneMm. buaom Herotona. HMcnonb3oBanue
NOAXOAIEH (OPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEI JJIs1 PELICHUS IPAKTUYECKUX
3a/1a4 W MPECTABIICHUS JaHHBIX.

ApudmeTnyeckuil KOpeHb HaTypaJbHOM CTENEHN U €ro CBOMCTBA.

Crenenp ¢ panMOHAJIbHBIM ITOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JNENCTBUTENIBHBIM MOKA3aTEJIEM.

Jlorapudgm uymucna. CpoiictBa norapupma. JleciTUUHBIE U HATypaJibHbIE
Jorapugpmsl.

CuHyc, KOCMHYC, TaHT€HC, KOTAHI'€HC YHCIJIOBOI'O ApryMEHTa. APKCHUHYC,
apPKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

112.7.2.2. YpaBHEeHHs 1 HEPABEHCTBA.

ToxaecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YypaBHEHHS WU ypaBHEHUs-ciielcTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OcHOBHBIE METOBI PEIICHUS LIETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEpaBEHCTB. MHOroOWwIeHbl OT OJHOM NepeMeHHOW. JlelleHne MHOrodseHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema besy. MHorowieHsl ¢ ebiMu Ko puiueHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKEHUMN, COIEPKAIINX CTETICHU U KOPHHU.

HppanuonanbHbie YpPaBHEHUS. OcHOBHBIE METO/IbI peueHus
HppaIMOHAIBHBIX YPABHEHHI.

Iloka3arenbHble ypaBHEHHs. OCHOBHBIE METOJIbl PEHIEHUS MOKAa3aTEJIbHBIX
YPaBHEHHUM.

[IpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YPaBHEHHS. OcHOBHBIE METO/bI peuieHus
norapuMUYECKUX YPaBHCHH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.

Pemienne cucrtem JMHEHHBIX ypaBHEHUW. MarTpuna CUCTEMBbI JIMHEHHBIX



ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHHUS, MPUMEHEHUE ONpPENETUTENs JUIsl PElIeHUs] CHCTEMBbI
JIMHEVHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C IOMOUIIBK) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenqoBanue noCTpOCHHON MOJIENH € ITIOMOIIBI0 MaTpPHUIL]
U OIIPEIEIIUTEIIEH.

[TocTpoeHne mMareMaTHYECKUX MOJEJIEH PEATbHOW CHUTYyallMHd C MOMOIIBIO
ypaBHEHH W HepaBeHCTB. [IpuMeHeHue ypaBHEHHH M HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/1ay U 33J1a4 U3 Pa3InYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

112.7.2.3. ®yHkuuu u rpapuku.

OyHKIMsA, cnocodbl 3anaHud (pyHkuuu. B3aumMHo oOpartHble (GYHKUHUU.
Komnosunuss ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp omnpesenieHus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hymu ¢pyHkuum.
[TpomesxkyTku 3HakonocTostHCTBA. UETHBIE U Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. I[IpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, kBajpaTU4Has W JOPOOHO-IMHEWHAs (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBAaHNE U TTOCTPOCHHE X IPAPUKOB.

CrenenHas QyHKIIMS C HATYPAJIbHBIM U IIeJIBIM TIOKa3zaTeneM. E€ cBolicTBa u
rpaduxk. CBoiicTBa U rpadK KOPHS N-0ii CTENEHU KaK PYHKIIMU OOpaTHON CTENIEHU
C HATypaJIbHbIM [MOKA3aTEJIEM.

[lokazatenbHast u snorapudmudeckass GyHKIMH, UX CBOMCTBA M TpaUKH.
Hcnonb3oBanue rpadukoB GyHKIUN TSI peIICHUST YPABHCHHM.

Tpuronomerpuueckass OKpPY>KHOCTb, ONPENEIECHUE TPUTOHOMETPUUYECKUX
(YHKIMIA YUCIIOBOTO apryMEHTAa.

OYHKIHMOHAJIBHBIE 3aBUCUMOCTA B pEaJbHBIX MpollecCax U SBICHUSIX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

112.7.2.4. Hadana MaTeMaTHYECKOTO aHAIH3a.

IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJICIOBATEILHOCTEH. MeTox

MaTeMaTHYEeCKOU HMHAYKIOHUH. MOHOTOHHBIC U OI'PaHUYCHHBIC ITOCJICAOBATCIIbHOCTH.



HcToprs BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHalu3a KaK aHaln3a OECKOHEUHO
MaJIbIX.

Apudmernyeckas u reoMmeTpuueckas nporpeccuu. beckoneuno yObIBarorast
reoMmerpuueckas nporpeccus. CyMMa OECKOHEYHO YObIBaIOLIEH Te€OMETPUYECKOM
IIPOIrPECCUU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Yucio e. Popmyiia CIOKHBIX
npoueHTOB. Mcnonb30BaHWE NPOTPECCHMU UL PELICHUS peajbHbIX 3a1ay
IPUKIAIHOTO XapakTepa.

HenpepoiBuble ¢yHkuMu u ux cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadukoB Qynkiui. CBoiicTBa (YHKIMN HENpephIBHBIX Ha OTpe3ke. Metoj
UHTEPBAJIOB I PELICHUsT HepaBeHCTB. [IpuMeHEHME CBOMCTB HENPEPBIBHBIX
GyHKUIMN 111 penieHus 3a1ay.

[lepBas u BTopast mpousBoaHbIe PyHKIUU. OnpeseneHne, TeOMeTPUUECKUl U
(bu3znUecKuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy HyHKIIUU.

[IpousBoanbie  3neMmeHTapHbIX  (yHkiui.  [IpousBogHas  CymMMBI,
POU3BEICHHS], YACTHOTO U KOMIIO3UIIUU ()YHKIIHMA.

112.7.2.5. MHo>KecTBa U JOTHKA.

MHoOXecTBO,  onepauuMd  HaJd  MHOXECTBAMH M  HMX  CBOICTBa.
Juarpammel Diiniepa—BenHa. [IpuMeneHrne TeopeTUKO-MHOKECTBEHHOTO allapara
JUISl ONMCaHMs PEajbHbIX MPOLIECCOB U SIBIICHHM, IPU PEUICHUU 3aJa4 U3 JPYTrux
y4eOHBIX TIPEIMETOB.

Omnpenenenue, TeopemMa, CBONCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIIEICTBHE,
JOKa3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

112.7.3. Conepxanne o0yuenus B 11 kmacce.

112.7.3.1. Yucna v BBIYUCICHHSI.

Harypansnbie u nensie yncna. I[IpumeHeHre NpU3HAKOB IEIMMOCTH LIEJIBIX
yucesn, HauOonbinii oOmuid nenutens (ganee — HOJI) m HammeHsblnee oOiiee
kpatHoe (nanee -HOK), octatkoB 1o moay:ito, anroputMma EBknuaa nis pemieHus
3a/1a4 B II€JIBIX YHCIIAX.

KommnekcHble uncna. AnreOpaumdeckas M TpUrOHOMeETpuyeckas (HOpMbl

3aIIMCH KOMINIIICKCHOI'O 4YHCJIa. ApI/I(bMeTI/IquKI/Ie orcpanunu € KOMIINICKCHBIMHA



yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEJI Ha KOOPJIWHATHOM IJIOCKOCTH.

®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue

KOMIUIEKCHBIX YHCEII JIJIsl pelieHust GU3NUYECKUX U TEOMETPUUECKUX 3a]1ay.
112.7.3.2. YpaBHEHHs U HEPABEHCTBA.

Cucrema ¥W COBOKYNHOCTh YpAaBHEHUM UM HEPABEHCTB. PaBHOCHUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPUUECKUX  YPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHre TpUroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHUS TIOKa3aTeIbHBIX U  JIOTapUPMUUECKUX
HEpPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYMHOCTEH pallMOHAIBHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIBHBIX U JIOTAPU(PMHUUECCKUX YPaBHEHUH.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpumeHeHne  ypaBHEHUM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 pa3InYHbIX 00JIacTel HAyKU U PeasIbHOM JKU3HH,
UHTEpIpETalUs MOJyYCHHBIX PE3YIbTATOB.

112.7.3.3. ®yukiuu u rpaduKkm.

I'paduk xommosunmu ¢yHkumii. ['eomerpudeckue o0pa3bl ypaBHCHUH U
HEPaBEHCTB HA KOOPANHATHOMN IJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpaduKy.

I'paduueckre Merompl perieHUs: ypaBHEHUW W HepaBeHCTB. [ 'paduyeckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaAMU.

Hcnonb3oBanue rpaduxoB (QyHKIUN JIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUU 3aady U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOU )KU3HMU.

112.7.3.4. Hagana MmaTeMaTHYE€CKOTO aHAIIA3a.

[IpuMeneHue NPOU3BOIHON K UCCIETOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh M
sKkcTpeMyMbl. HaxokeHrne HanbobIlero ¥ HAMMEHBIIEro 3HaY€HUM HEeNPEePhIBHOMN

(GyHKIMY Ha OTPE3KE.



[IpumMeHeHne TPOU3BOJHOM JUIsI HAXOXKJICHMS HAWIy4dlIero peleHus B
MPUKIAIHBIX 3a/1adax, Uil ONpPEACIIEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOpMYJION WM TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpazHbIe
aneMeHTapHbIX QyHKkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII HMHTErpaa. Beruncienue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona—JleliOuuia.

[IpumeHeHue wWHTErpana JUisi HaXOXACHHUS IUJIOMAJeH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TETI.

[Ipumepsl pemenunit auddepeHIuanbHbIX ypaBHeHHH. MaremaTtuueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbIO U] PepeHIIaTbHBIX
YPaBHEHUM.

112.7.4. [Inanupyemble MpeIMETHbIE Pe3yJIbTaThl OCBOCHUS (eaepanbHOi
paboueil mporpaMmMbl y4eOHOro Kypca «Anrebpa M Hauyajga MaTeMaTH4eCKOro
aHanu3a» Ha yriayOoJéHHOM YpOBHE Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus.

112.7.4.1. K xoniy ob6yuenus B 10 kjmacce oOyYaroUIuicsl TOTYYUT
CJIeIyIOIINE MTPEeIMETHBIE PE3YIIBTATHI 10 OTACIIBHBIM TeMaM ¢eiepaibHOM padoueit
IporpaMMbl y4eOHOTO Kypca «Airedpa u Hadajaa MaTEMaTHYECKOTO aHaIU3a»:

112.7.4.1.1. Yucna u BIUYUCICHUS:

CBOOOJIHO OIEPUPOBATH TMOHITUSIMH: PAIMOHAIBHOE YHUCIIO0, OeCKOHeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPAUUOHATIBHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX W JEHCTBUTEIBHBIX YHCEN, MOAYJb JEHUCTBUTEIBHOIO YUCIIA;

OPUMEHATh APOOM WM MPOLEHTHI JUIsl PEIIEHUs NPUKIAAHBIX 3a1ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

OPUMEHSTH NPUOJIMKEHHBIE BEIYMCIEHUS, IPABUJIA OKPYTJICHUS, IPUKUAKY U
OLICHKY pe3yJbTaTa BbIUMCICHUN;

CBOOOIHO OMNEpUpPOBATh MOHATHEM: CTENEHb C IEJNbIM IOKa3aTelieM,
MCITI0JIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPaKTUYECKUX 33]a4 U NPECTABICHUS TaHHbIX;

CBOOOJIHO OIEPUPOBATH MOHITHUEM: ApUPMETUUECKUN KOPEHb HATYpaIbHOU



CTEIICHU;
CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM IMOKa3aTEIeM;
CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: JorapupmM uuciaa, ACCITUYHBIE U

HaTypajbHbIE TOrapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATHUSMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: aPKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

112.7.4.1.2. YpaBHEeHUsI U HEPABEHCTBA!

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh pPa3IUYHbIE METOJbl PELICHUS PpAlUOHAIBHBIX U JpOOHO-
palMOHAJBHBIX YPAaBHEHMM, MPUMEHATh METOJ HWHTEPBAIOB JJISI PEUICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHATHSIMHU: MHOTOYIEH OT OJHOM MEepPEeMEHHOM,
MHOTOWIEH C HEIbIMUA KOA(PUITMEHTaMHU, KOPHU MHOTOUJICHA, IPUMEHSATD JIeJICHUE
MHOTOYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera mis
peuieHus 3a1ay;

CBOOOJTHO ONEPUPOBATH TOHATHUSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, OINPENeIUTeNb MATpUllbl 2 X2 ©U €ro TIeOMETPUYECKU CMBbICT,
WCII0JIB30BaTh CBOMCTBA OIpeAenuTens 2 X 2 juid BBIYMCIEHUS €ro 3HAYCHHs,
[IPUMEHATh ONPEACIUTENN Ul PEUICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHHUI,
MOJICJIMPOBATH PEAIBHBIE CUTYAllUH C IMOMOILIBI) CUCTEMbI JUHEUHBIX YPABHEHUN,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM € IIOMOIIBIO MATPULl U OIpPEHECIUTENEH,
WHTEPNPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSIMU [JIsi MPeoOpa3zoBaHUs
BBIPAKCHU U,

BBITIOJIHSITH TTPe0Opa30BaHUsl YMCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTEIICHU
C PAalMOHAIBHBIM MTOKA3aTEIEM;

HCMOJI30BaTh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus



Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOHO ONEPUPOBATH MOHATHUSAMU: UPpALMOHATBHBIC, TIOKA3aTeIbHBIE W
JorapuMUUYECKUE YpaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
MIEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

IPUMEHSATHh OCHOBHBIC TPUTOHOMETpUYECKUE (HOPMYIIBI ISl TpeoOpa3oBaHMs
TPUTOHOMETPUYCCKHUX BhIPAKECHU;

CBOOOJIHO OMEPHUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
NPUMCHATh  HEoOXoauMble  (GOPMYJIBI I PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYCCKUX YPaBHCHHIA,

MOJICTHPOBATh peallbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBIATH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3a7add, HCCIICI0BAThH
MIOCTPOSHHBIC MOJIETTH C HCIIOJIb30BAaHUEM arlapaTa aireOphl.

112.7.4.1.3. ®yHxuu U rpaduku:

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: (HYHKIIHS, CITOCOOBI 3a/1aHus QYHKIUH,
B3aUMHO oOpaTHble (YHKIUH, KOMIO3UIMA (PYyHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHS T AJIEMEHTApPHBIE MPeoOpa3oBaHus rpa@uKoB HYHKIINIA;

CBOOOJTHO OMEpUPOBATh MOHATUSMU: OOJACTH OMpPENENIEHUsS U MHOXXECTBO
3HauYeHUN QYHKIHNH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU: UETHBIE U HEYETHBIE (YHKIUH,
nepuoauveckue QyHKINU, MPOMEKYTKA MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBbI H
MUHUMYMBI (DyHKIHH, HAuOOJbIee W HAWMEHbIIEe 3Ha4YeHWe (YHKIMH Ha
MIPOMEXKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUAMHU: CTeTICHHAs! (GYHKIUS C HATYPAJIbHBIM U
IeJapIM TIOKa3aresaeM, IpauK CTEeHHOW (QYHKIIMU C HATYpPaIbHBIM M IEIBIM
mokasaresieM, Trpaduk KOpHS n-o¥ CcTemeHW Kak (YHKIHH OOpaTHOM CTETEeHH C
HATypaJIbHBIM MOKA3aTENIEM;

OTIepUpPOBATh TMOHATHSAMU: JIMHEWHAs, KBaJpaTHYHAs W JPOOHO-TUHEHHas
(GYHKITUH, BBITIOTHATH AJIEMEHTAPHOE MCCIICIOBAHNE U TTIOCTPOCHUE X TPAPUKOB;

CBOOOJHO OIEPUPOBATH TMOHSATUSMU: TMOKA3aTeNbHAS M JIorapudmudeckas

GyHKIMM, WX CBOWCTBAa W rpaduKd, HUCHOIL30BaTh UX TrpadUKU IS pELICHUS



YpPaBHEHUN;

CBOOOJHO OMEPHUPOBATH TOHATUSIMH: TPUTOHOMETPHUYECKAS OKPYKHOCTB,
OTIpEeJICIICHIE TPUTOHOMETPUUECKUX (PYHKITUH YHCIIOBOTO apTyYMEHTA;

UCTIONIb30BaTh Tpaduku (QYHKIMA IS WCCIENOBAaHUSA TIPOIECCOB U
3aBUCUMOCTEH TIPH PEIICHUH 3a]a4 W3 JAPYTHX YUEOHBIX MPEAMETOB U peaabHOU
’KU3HU, BEIPAKATh (DOPMYJIaMU 3aBUCUMOCTH MEXKITY BETUUHMHAMM,

112.7.4.1.4. Hayana MmaTeMaTH4eCKOTO aHau3a:

CBOOOJTHO ONEPHPOBATH MOHATHAMU: apuPMETHUYCCKas W TeoMeTpUYecKas
nporpeccus, 06CKOHEUYHO yOBIBaIOIIAs TeOMETPHUECKAs TPOTPECCHs, TMHCHHBIA |
AKCIIOHEHITUATBHBIA POCT, (OPMYJIa CIIOKHBIX IIPOIICHTOB, UMETh MPECTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh IMPOTPECCUU IS PEIICHUS peajbHBIX 3a7a4 MPUKIATHOTO
XapaKkTepa;

CBOOOTHO OIIEPUPOBATH MOHITHIMU: ITOCJIEA0BATEILHOCTH, CHOCOOBI 3aaHUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYEHHBIE IOCJIEI0BATEIBLHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: HEINPEPbIBHbIE (YHKIHUHU, TOYKHU
paspeiBa rpaduka GyHKIIUH, aCUMITOTHI Tpadrka HyHKIINH;

CBOOOJHO OINEpUpOBATh MOHATHEM: (DYHKIUS, HEMPEpbIBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKITUH JJI pEIIeHUs 3a/a4;

CBOOOJTHO OIEpPUPOBATh TOHITHUSAMHU: TeEpBasi W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTeiabHas K rpaduky G yHKINH,

BBIYUCTISITH TPOU3BOAHBIC CYMMBI, IPOU3BEICHHSI, YACTHOTO M KOMIIO3UITUU
IBYX (DYHKIIHH, 3HATH POU3BOJIHEIE JIEMEHTAPHBIX () YHKIIHIA;

UCIIOJIb30BaTh TEOMETPUUCCKUN W (PU3NYECKHA CMBICT TPOU3BOTHOMN IS
perieHus 3a1a4.

112.7.4.1.5. MHOXecTBa | JIOTHKA:

CBOOOJHO  OMEpPUPOBATh TOHATHSAMHU: MHOXECTBO, OIEpallid  HaJ

MHOXCCTBAMU,



UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT JJid  ONUCAHUs
peaNbHbIX MPOLECCOB W SBJICHUN, NPHU PEIIEHUU 3a1ad U3 JPYrux Y4YeOHbIX
MIPEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHATHUSIMHU: ONpEIEICHUE, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHMSI 1 HEPABEHCTBA.

112.7.4.2. K xoniy oOyuyenuss B 11 kmacce oOydaromuiics MONXYYUT
CJIeIyIOIIME MTPEeIMETHBIE PE3YIIBTATHI 10 OTACNIBHBIM TeMaM (¢ eliepanbHOi padoueit
nporpaMMbl yueOHOT0 Kypca «Ajiredpa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

112.7.4.2.1. Yucna u BBIYUCICHUS :

CBOOOJHO OMEpPUPOBATh TMOHATUSMU: HATypajJbHOE M IEJ0e YHUCIO,
MHOKECTBA HATypaldbHBIX M IEJBIX YHMCEJ, HCIOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ u HOK naTypanpHBIX 4Hcen AJid pelieHus 3a1a4, IPUMEHSTh
anroput™ EBxnmna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTAaTKa MO0 MOJYJII0, 3alUChIBATh
HaTypaJbHbIC YUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH MOHITHSIMHU: KOMIUIEKCHOE YHUCJIO U MHOXECTBO
KOMIUIEKCHBIX YWCeJ, MPECTaBIsATh KOMIUIEKCHBIC YUCIA B alredpandyeckor W
TPUTOHOMETPUYECKON (hOpMe, BBITIOIHATH apu(PMETHUECKHE ONepaluu ¢ HUIMU |
MU300pakaTh HA KOOPJAUHATHOM MIIOCKOCTH.

112.7.4.2.2. YpaBHeHUs 1 HEPABEHCTBA!

CcBOOO/IHO ONEPUPOBATHh MOHIATUAMU: HUPpPaLlMOHAIIbHBIE, NOKA3aTEeIbHbIE U
jgorapu(MUYECKUE HEpPaBEHCTBA, HAXOAUTh MX pEHIEHHS C [OMOIIbIO
PaBHOCUJIBHBIX NEPEXO/I0B;

OCYLIECTBJISITh OTOOpP KOpPHEH IpU PEIIEHHMH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOIHO OMNEpPUPOBaTH MOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U



HEPABEHCTB, PABHOCWIHHBIC CHCTEMBl U CHCTEMBI-CICACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHATBHBIX, HPPAIMOHATIBHBIX, TTOKA3aTeIbHBIX |
norapuMUYECKUX YPABHCHHUI U HEPABECHCTB;

pemarh palMoHaIbHbIC, UppanroHaIbHbIC, NoKa3aTesbHEbIE,
JorapupMUYECKUC U TPUTOHOMETPHYCCKHEC YpaBHEHUS ¥ HEPaBEHCTBA,
CoJIeprKalllie MOJIYJIM U TTapaMeTpBhl;

NPUMEHSATH TpadUueCKUe METOJIBI JJIsI PEIICHHS YPaBHEHUY U HEPABCHCTB, a
TaK)Ke 3aJ71a4 C IapameTpamus;

MOJICITUPOBATh peajbHBIC CHUTyallMd Ha S3BIKE alreOpbl, COCTaBJIATH
BBIDQKEHUS, YPaBHCHHS, HEPABCHCTBA M WX CHUCTEMBI TI0 YCJIOBHMIO 3aJ1ayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJTYyYEHHBIN pe3y/IbTarT.

112.7.4.2.3. ®yuxiuu U rpaduku:

CTpOUTh TpaduKu KOMIMO3UIUU (PYHKIHH C TOMOMIBIO AJIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKITUI;

CTpOUTh TeoMeTpuyYecKre oOpa3bl ypaBHEHHMH W  HEpPAaBEHCTB Ha
KOOPJIMHATHOM TTIOCKOCTH;

CBOOOJTHO  OMNEPUPOBATH TMOHATUAMH: TpapUKU TPUTOHOMETPUUYECKUX
byHKIMH;

OPUMEHATh (QYHKIUU JUIsI MOJCIMPOBAHUS M HCCIEAOBAHMS PEaTbHBIX
IIPOLIECCOB.

112.7.4.2.4. Hayana MaTeMaTH4eCcKOTro aHaIu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO /IS MCCIIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOAUTh HAMOOJIbIIIEEe M HANMEHBIIIEE 3HaYeHNUS (DYHKIIMH HEMTPEPHIBHON Ha
OTpPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO IS HAXOXKJCHUS HAWIY4IIerO pPEelieHus B
MPUKJIATHBIX, B TOM YHCJI€ COMTMATBPHO-I)KOHOMUYECKUX, 3a/1a9ax, JIsl ONPeIeIICHUS
CKOPOCTH M YCKOPEHUS MPoIlecca, 3aJaHHOTO (popMyIiol uin rpadukom;

CBOOOJIHO OMNEPHUPOBATH MOHSATUSIMU: TEPBOOOpa3Hasi, OINpeAeAEHHBII



WHTETpaj, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (DYHKIHMA W BBIYUCIATH
uHTerpan no ¢popmysne Herorona—JleitOuuua;

HaXOJUTh TUTOMIAIH TNIOCKUX QUTYP U OOBEMBI TEJ C TOMOIILIO HHTETPAIa;

UMETh TPEJCTABICHHE O MAaTeMAaTHYECKOM MOJCIUPOBAHWHM Ha TIPUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pelaTh MpUKIaTHbIe 33/1a4d, B TOM YHCIE COIUAIBHO-DKOHOMHUYECKOTO H
¢u3ndgecKoro xapakrepa, CpeCTBaMi MaTEMaTHUECKOTO aHAIN3a.

112.8. denepanbHas paboyas nporpamMma yueOHoro kypca «I'eomerpus».

112.8.1. TlosicHuTenbHAs 3aMKcKa.

112.8.1.1. TeomeTrpust siBhsieTcsl OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE
cpeaHero oo1mero oopa3oBaHus, TaK KaKk 00ECIEeYMBaeT BO3MOXKHOCTh W3yUYCHUS
JUCITUIUTMH €CTECTBEHHO-HAYYHOUW HAIIPaBJICHHOCTH U MPEAMETOB T'YMaHUTAPHOTO
muKta. Jlorndeckoe MbIIUICHHE, GOPMUPYEMOE TPU H3YUYECHUU OO0YUarOIIMMHUCS
NOHSITUMHBIX OCHOB TE€OMETPUU, NPU JOKA3ATEIHCTBE TEOPEM U TOCTPOCHUH
[IENOYKH JIOTUYECKUX YTBEPKACHUI MPU PEIICHUH TEOMETPUUECKUX 3a/1a4, YMEHHE
BBIIBUTATh W OINPOBEPraTh TUMOTE3bl HEMOCPEJCTBEHHO WCIONB3YIOTCA TMIPH
pEIIeHUH 3a7]a4 €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTU (DU3UYECKUX 3a/1a4.

112.8.1.2. Ilenp ocBoeHms mporpaMMbl ydeOHOro Kypca «l'eoMerpus» Ha
yrayoJIEHHOM YPOBHE — Pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEH 00yJarONIuXCs
IIPU U3yYCHUH T€OMETPHH, KaK COCTABJISAIOIICH MpeMeTHON ob0actu «MaremaTrka
u uHbpopmaTHKa» dYepe3 oOecleYyeHHWE BO3MOXXHOCTH TMPUOOPETCHUS W
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TEOMETPUYECKUX 3HAHUW U JIEWCTBHA,
cnenupUIHBIX TEOMETPUN, U HEOOXOTUMBIX JUIsl YCTIEIIHOTO MPO(PECCHOHATIBHOTO
o0pa30oBaHus, CBSI3aHHOTO C MCTOJIB30BAHHEM MAaTEMATHKH.

112.8.1.3. llpuoputeTHEIMU 3a7a4aMH Kypca T€OMETPUU Ha yriayOia&HHOM
YpOBHE, PaCHIMPSIOMIUMHA U YCUIHBAIOIUMHU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS

pacIIMpeHre MpeCTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYJIBTYPHl H
(dbopMHUpOBaHNE OCO3HAHWS B3aMMOCBSI3U TEOMETPUHU C OKPYKAIOIUM MUPOM;

dbopMHupOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypax Kak o

Ba)XHEHUIIINX MaTEeMaTHYECKUX MOACIIAX, ITO3BOJIAOIINX OIIMChIBATHL W H3Yy4YaTb



pa3HbIC SBJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MOHATUMHOTO armapara 1mno pa3jaeny
«CtepeomeTpusi» yueOHOro Kypca reOMeTpuu;

dbopmMupoBaHue  yMEHHsS ~ BJAJETh  OCHOBHBIMU  TIOHSATHUSIMH O
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn W yMmMeHUE UX MPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOIUTh
HECTaHAapTHbIE CIIOCOOBI pEIIeHUs 3a/1aY;

dbopmMupoBaHuEe YMEHHUsI PaclO3HABATh HA YEPTEKaX, MOJIEISAX U B pealbHOM
MUpPE MHOTOTPAaHHUKM U Tejla BpAIICHUS, KOHCTPYHPOBATH T€OMETPUUYECKUE
MOJIEIH;

dbopMupoBaHuEe MOHUMAHUSI BO3MOXXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYEeCKUX TEOpUH, (POpMHpPOBaHUE MOHUMAHUS POJU AKCUOMATHKUA IPHU
IIPOBEICHUU PACCYKJICHUM;

dbopMupoBaHuEe YMEHHs BIIaJIeTh METOJAMHU JOKa3aTEIbCTB M aJITOPUTMOB
peuIeHns, yMEHUS UX TPUMEHSITh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XOI€
peuIeHnss CTEpEeOMETPUYECKUX 3ajlad M 33Jay C MPAKTUUYECKUM COAEPKAHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJIMMOCTH  JOKa3aTeNbCTB  IMpU
000CHOBaHMM MaTEMATUYECKUX YTBEPXKIECHUN U POJIM aKCHOMATHUKH B MTPOBEACHUU
NENYKTUBHBIX PACCYKIICHUI;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHM 00ydYaromMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIIJICHUS, HHTEpeCca K U3yUYEHHUIO TEOMETPHH;

dbopmupoBanue ¢GyHKIHOHATHLHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHUSl paco3HaBaTh TMPOSIBJICHUS TEOMETPUUYECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KM3HEHHBIX CUTYalUSX U NPH U3YYEHUU APYTHX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEHM H  3aKOHOMEPHOCTEH,
MOJIEITUPOBAHUSL PEATbHBIX CHUTyallMd, HMCCIEJOBAaHUS IOCTPOCHHBIX MOJEINEH,
MHTEPIPETALNUN MOTYYEHHBIX PE3YIbTATOB.

112.8.1.4. OCHOBHBIMH  COJACPKATEIBHBIMH JIMHUSAMH Y4€OHOTO Kypca
«I'eomerpuss» B 10-11 kmaccax sBusitorcsa: «lIpsmble W IJIIOCKOCTH B

MIPOCTPAHCTBE», « MHOTrOrpaHHUKN», « Tena Bpamenus», « BEKTopbl n KOOpAUHATHI



B ITPOCTPAHCTBEY, «J|BMKEHUS B MPOCTPAHCTBEY.

112.8.1.5. CpopmynupoBannoe B DI'OC COO TpeboBanne «ymeThb
OTIEpUPOBATh TMOHATUSMUY», PEIICBAHTHBIX T'C€OMETPUU HA YTIIYOJIEHHOM YPOBHE
oOyuenust B 10-11 kjaccax, OTHOCHUTCA KO BCEM COJEpXKATEIbHBIM JIMHUIM
y4eOHOro Kypca, a GOpMHUPOBaHUE TOTHISCKUX YMEHHUH paclpeaensieTcs He TOIbKO
M0 COJEpKATeNbHbIM JHHHUSM, HO M 10 roaam oOydeHus. CoxaepxaHue
o0pa3oBaHHs, COOTBETCTBYIOIIEE  MPEAMETHBIM  pe3yidbTaTaM  OCBOCHHUSA
denepanbHO paboueld mporpamMMbl, pacrpefe€HHBIM 10 TrojaM OOydeHHS,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITHATBLHBIM
BompocaM  oOydaromuecss — OOpamjaiuch  HEOJHOKPAaTHO, YTO  IO3BOJISET
OpraHU30BaTh  OBJIAJICHUEC T'COMETPUYCCKUMH TOHATUSIMH W  HaBBIKAMH
TIOCJIEIOBATENIBHO U MTOCTYNATENbHO, C COOTIOICHNEM MTPUHIIAITA IIPEEMCTBEHHOCTH,
a HOBBIC 3HAHMS BKJIIOYATh B OOIIYIO CHCTEMY I€OMETPHYCCKHX IMPEIACTABICHUM
oOydJaromuxcs, pacuupsist U yrayonsas e€, oOpa3ys MpPOYHbIE MHOXKECTBEHHBIE
CBSI3H.

112.8.1.6. Ilepexox kK HU3yUYEHHIO TEeOMETPUU Ha YIUIYOJIEHHOM YpPOBHE
MIO3BOJISICT:

co3math ychmoBus s auddepeHnuanuu  oOy4eHHs, IOCTPOSHHUS
WHIUBUIYaJbHBIX 00pa30BaTEIbHBIX IPOTPaMM, OOCCHEYUTh YIIyOJIEHHOE
U3y4YCHHE TeOMETPUN KaK COCTaBJISIONIEH yueOHoro nmpeamera «MaTemaTikay;

MOJIFCOTOBUTHh OOYYAIOIMIMXCSA K TMPOJODKCHUIO HW3YYCHHS MAaTeMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXKITY
oOuM U ipodeccuoHaIbHBIM 00pa30BaHUEM.

112.8.1.7. O6uiee 4ncao 4acoB, PEKOMEHAOBAHHBIX JJIA H3YYCHUS yIeOHOTO
Kypca «['eomeTtpusi» Ha yrnmyoneHHoMm ypoBHe — 204 daca: B 10 kimacce — 102 gaca
(3 yaca B Hezenmo), B 11 kitacce — 102 yvaca (3 yaca B HEAENIO).

112.8.2. Conepxanne o0yuenus B 10 kimacce.

112.8.2.1. IlpsiMbie ¥ TUIOCKOCTH B IPOCTPAHCTRBE.

OcCHOBHBICE TIOHATHS  CTepeOMETpHH. Touka, TpsiMasi, IIOCKOCTh,

npocTpaHcTBO. IloHATHE 00 aKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHUH:



AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIHECH,
napajyieJbHble M CKpelIMBaroIIuecs npsMble. [Ipu3HakW CKpemuBarONIMXCA
npsambIX. [lapannenbHOCTh IPSAMBIX U IIJIOCKOCTEN B MMPOCTPAHCTBE: NapaslieIbHbIE
MPSMBIE B IMIPOCTPAHCTBE, MAPAIIIETbHOCTh TPEX MPSAMBIX, TAPATUIETBHOCTD MPSIMOM
u 1iockoctu. [lapamnenpsHoe M UEHTPaJbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbBIE CBOICTBa MapajuIeNbHOrO MpoeKkTUpoBaHus. WM3o0paxeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy MPSAMBIMU B NPOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: NapaieibHbIe
IJIOCKOCTH, CBOMCTBa napajuiesIbHbIX MJIOCKOCTEHN. [Ipocreitmmne
NPOCTPAHCTBEHHBbIE (DUTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
MIOCTPOCHUE CEYECHUH.

[TeprieHAUKYJISIPHOCTD MPSAMOU U TIIOCKOCTU: MEPIEHANKYISIPHBIE TIPSIMbIE B
[IPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHuKyaspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpEX
NEPIICHAUKYJIISAPAX.

YTIiael B MPOCTPAHCTBE: YroJl MEXIY NPSMOW M IUIOCKOCTBIO, JIBYTPAaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOKMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIuia. TeopeMbl KOCHHYCOB U CHHYCOB JIJIs1 TPEXTPAHHOTO yIJia.

112.8.2.2. MHOTOTpaHHUKH.

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIN MTapajyieeUne]] U ero ceoricTea. KpaTuaiimue
IyTH HA TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas

teopema Iludaropa. Ilupamuaa: n-yrosibpHas nupamujia, IpaBuibHaAs U yCeUEHHAs



nupamuabl. CBoilcTBa peédbep W OOKOBBIX TI'paHE NPaBUIBHOW MHUPAMUJIBIL.
[IpaBuiibHBIE MHOTOTPAaHHUKH: INpPaBWIbHAs NpHU3Ma W IPABWIbHAS NUPaMUIA,
MpaBUJIbHAs TPEYTOJIbHASI TUPaMUa U IPaBUIIbHBINA TeTpasap, KyO. [IpeacraBienue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAAP, TOACKAdP U UKOCABIP.

Bbrunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHai u, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUI01Ia/1b OCHOBAHMM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NpsiMOii ipu3Mbl. [nomansb
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MUpaMUIbI, TeOpeMa o
IUIOIIAAN YCEYEHHOU ITUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. OJIEMEHTBl CUMMETPUHM  ITPABHJIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBUJIbHOM MHOTOIPDAHHUKE: CUMMETPUS
napajuieNieluIe1a, CUMMETPUsS NPaBUIIbHBIX IPU3M, CUMMETPUSl MPABUIBHOU
nUpaMubl.

112.8.2.3. BeKkTopsl 1 KOOPJUHATHI B MPOCTPAHCTBE.

IlonsATHS: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOI'O
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M  IIPOTUBOIIOJIOXKHO
HaIIPaBJICHHBIC BEKTOPBL. PABEHCTBO BEKTOPOB. JI€HCTBHS ¢ BEKTOPAMHU: CIIOKEHUE
U BBIYUTAaHHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHUs BEKTOPOB. CBONCTBA YMHOKEHHUSI BEKTOPA Ha YHCIIO.
IlonsTe KOMIUTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa IO  TPEM
HEKOMIUIAHapHBIM ~ BeKTOpaMm. IIpsaMoyronpHas cucrema KOOpPAMHAT B
npoctpaHcTBe. KoopanHatel Bektopa. CBsi3p MEXIy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMU TOYEK. YTON Mexay Bekropamu. CKalgpHOE NpPOU3BEACHHE
BEKTOPOB.

112.8.3. Conepxanne o0yuenus B 11 kmacce.

112.8.3.1. Tena BpamieHus.

[lonsaTHs: wDWIMHApPHWYECKAs NOBEPXHOCTb, KOHHMYECKAs ITOBEPXHOCT,
cepuueckass IMOBEPXHOCTb, oOOpa3yrouiue mnoBepxHocTed. Tena BpameHus:

LUUIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl



U MJIOCKOCTH, KacaTelibHasi MIOCKOCTh K cepe. M300paxkeHue Ten BpalieHus Ha
miockocTu. Pa3séprka munuHapa u koHyca. CummeTpus chepsl u mmapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o0O0BEME
MPSIMOYTOJILHOTO Tapajuienenunega u ciaeactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW MPU3MBbI, HWIWHJpA, MUpaMuabl U KoHyca. O0OBbEM I1apa U I1apOBOTO
CEerMEHTa.

KombOunauu ten BpaimieHuss U MHOTOrpaHHUKOB. [Ipu3sma, BhnmcaHHas B
HUWINHApP, OINHUCAaHHAas OKojo mwinHApa. llepecedyenne cdepbl U 1mapa ¢
miockocThio. Kacanue miapa u cdepsl miockocTrio. [loHSTHE MHOTOrpaHHUKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WU TEJIO
BpaIllCHUSI.

[Tnomanp MOBEpPXHOCTH IWIMHApPA, KOHYCA, IJIOMAAb chepbl U €€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpazoBanue momoOus, romorerus. PemieHue 3amay Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOrPAaHHUKOB U T€J BpAIllEHUsI: CEYEHUs LIMJINHIpa
(mapaymienbHO M MEPIEeHIUKYISIPHO OCH), CEUYeHHUsi KoHyca (mapajuieiabHoe
OCHOBAHUIO M MPOXOJSIIEE YEPE3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHHUS
CEUYEHUI: METOJ CJIEI0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHMS, METOJ NEpeHOca
CEeKyIIEH TIIOCKOCTH.

112.8.3.2. BekTopsl ¥ KOOPAUHATHI B IPOCTPAHCTBE.

Bektopel B mpocTtpancTBe. Omnepanuu Haja BeKTopaMu. BektopHoe
YMHOXEHHUE BeKTOpoB. CBoOICTBa BEKTOPHOIO YMHOXEHUS. IIpsimoyronbHas
CUCTEMa KOOpJMHAT B npocTpaHcTBe. KoopnuHatel BekTopa. Paznoxkenue Bekropa
o 6asucy. KoopanHaTHO-BEKTOPHBIN METO/ ITPHU PEIICHNH TEOMETPUIECKUX 3a/1a4.

112.8.3.3. JIBm>keHHs B IPOCTPAHCTBE.

JBuxenus: nmpoctpanctBa. OtoOpakenus. J[BIKeHHsI W paBEHCTBO (uryp.
OOmue cBoiicTBa MABWXKEHUW. Buabl ABWXKEHUMN: MapauiebHBIA TEpeHoC,
LIEHTpaJIbHAs CHUMMETPHS, 3€pKaJIbHasi CUMMETpUS, MOBOPOT BOKPYT MPSIMOIl.

[IpeobOpazoBanus nonobus. [Ipsimas u chepa Ditnepa.



112.8.4. [lpenmeTHbIE PE3yNbTAaThl MO OTAEIBHBIM TEMaM Y4Ye€OHOro Kypca
«"'eometpusa». K koniy 10 knacca oOy4arouuiicss HAy4YnuTCS:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUHU MPHU
pELIeHUH 3a7a4 U MPOBEICHUH MATEMATUYECKUX PACCYKACHUH;

NPUMEHSATh aKCUOMBI CTEPEOMETPUH M CJEACTBUS W3 HUX MPH PEHICHUU
reOMETPUYECKHUX 3a/1a4;

KJaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B TPOCTPAHCTBE;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C YTJIaMHU B IPOCTPAHCTRBE:
MEX]Ty IPSIMBIMH B TTPOCTPAHCTBE, MEXK/TY MPSMOM U MIOCKOCTHIO;

CBOOOJIHO OTIEPHPOBATH MOHSATHUSIMH, CBSI3aHHBIMHA C MHOTOTpaHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IIpH3Ma,
NUpaMKIa, MPSMOYTOJIbHBIN Napajuiesenumne, Kyo);

KJaccu(UIUpOBaTh ~ MHOTOTPDAaHHUKHM,  BbIOMpass ~ OCHOBAaHHS A
KJ1acCU(pUKAIIH;

CBOOOJHO  OMEpUPOBATH  MOHSTHSIMH,  CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAaHHUKOB IJTIOCKOCThIO;

BBITIOJHSATH MapaJIeIbHOE, IEHTPAIbHOE U OPTOTOHAIBLHOE MPOSKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BHIOJHATH H300paKeHUs (PUTYpP Ha TUIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB pPa3IUYHBIMH METOJAMH, BBITIOIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI
CBEpXY, COOKY, CHU3Y;

BBIYUCJIATD IUIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUPAMU/IA),
reOMETPUYECKUX TeJ C IPUMEHEHUEM (HOpMYyIT;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CAMMETPHS B IPOCTPAHCTBE, LICHTP, OCh
U TUIOCKOCTh CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (DUTYPBI;

CBOOO/IHO OMNEpUPOBATH TMOHSATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JEHCTBUS HaJl BEKTOPAMU;

peuiatb 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOILICHUN U



HaXO0XJCHUE TEOMETPUYECKUX BEIIMYWH, TMPUMEHSSI W3BECTHBIE METOABI TIpHU
PEIICHIH MaTeMaTHIECKHX 3a/1a4d TMOBBIMICHHOTO U BEICOKOTO YPOBHS CIIOXHOCTH;

MPUMEHATh TPOCTEHIIME TPOTrpaMMHBIE CpPEACTBA W DJIGKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a71a4;

U3BIICKaTh, TPEOOPA30BBIBATH M HWHTEPIPETUPOBATH HWH(OOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (UTYpax, MPEJACTABICHHYIO Ha YepTekax U
PUCYHKaXx;

NPUMCHSTH TIOJyYCHHBIC 3HAHUS HA TIPAKTUKE: CPAaBHUBATh M aHAJTU3HPOBATH
peabHBIC CUTYAIIUH, IPUMCHSTh U3YUCHHBIC TOHATHUS B IPOIIECCE MOMCKA PEIICHUS
MaTEMaTUYECKH  C(HOPMYJIUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyalluh  Ha S3bIKC TCOMETPUHU, HCCICIOBATh ITOCTPOSCHHBIC MOJCIH C
MCIIOJIb30BAaHUEM TC€OMETPUYCCKUX TIOHATHH M TEOPEM, almapara ajareOphl, peniaTh
NPAKTHYCCKUE 3a]1a4H, CBA3AHHBIC C HAX0XJACHUEM T€OMETPUYCCKUX BEJINYUH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUH Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

112.8.5. IlpeameTHBIE pe3yNbTaThl 1O OTIAEIBHBIM TeMaM Y4eOHOTO Kypca
«"eomerpusi». K kon1ty 11 kmacca oOyJarommiicss HAy4UTCS:

CBOOOJIHO ONEPUPOBATh TIOHATHUSMHU, CBS3aHHBIMH C IHJIUHIPUICCKOH,
KOHUYECKOUW M cheprUUIECKON MOBEPXHOCTAMH, OOBICHITH CITIOCOOBI TTOTYUCHUS,

OIePUPOBATh TOHATHSAMH, CBS3aHHBIMH C TeJaMH BpAlICHUS: IFIHHIPOM,
KOHYCOM, cepoii 1 mapowm;

pacrmo3HaBaTh Teja BpalieHus (IWIMHIP, KOHYC, cdepa U map) u 0ObACHSITH
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIIOCKOCTH;

BBIYUCTSTh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB UM TEJ BpalleHUS,
00BEMBI W TUIOHMAAM TIOBEPXHOCTEH MHOTOTPAaHHWUKOB W TEJ BpAIICHHUS,
T€OMETPUYECKUX TEJl C MPUMEHEHHEM (OPMYIT;

CBOOOJTHO OTNEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSMH TEI
BpaICHNS] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BITMCAHHBIN B c(pepy U OMUCaHHBIN

okoJ10 cepsl, chepa, BnucaHHAsE B MHOTOTPaHHUK WA TEJIO BpallCHNUS,



BBIUMCISATh COOTHOIIECHUSI MEXIY IUIOMIAIIMHU MOBEPXHOCTEH U O00BEMaMu
IMOJOOHBIX TEIN;

M300pakaTh U3yyaemble (PUTypbl, BHITOIHITH (BBIHOCHBIE) TUIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYp: BUJA CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEUEHMsI TeJl BpallleHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATb M TNPeoOpa3oBbIBaTh HH(AOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexxax |
PUCYHKaXx;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHATH OTNEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

peniaTh TeOMETPUUECKHUE 3a/1a4M Ha BHIYUCIICHUE YTJIOB MEXAY NPSIMBbIMU U
IUIOCKOCTSIMU, BBIYUCJICHHE PACCTOSHUN OT TOYKM JI0 TUIOCKOCTH, B LIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPINHATHOI'O METO/1a IIPU PEIICHUY;

CBOOO/IHO OINEpUpPOBaTh MOHATUSIMHU, CBSI3AHHBIMM C JBUJXKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JABUKEHUII;

BBIIOJIHATh M300paK€HUS MHOTOTPAaHHUKOM M TeJl BpallleHUus IpH
napasuieIbHOM MEepPeHoce, [IEHTPAIbHON CUMMETPUH, 3€pKaIbHON CUMMETPUH, TIPU
IIOBOPOTE BOKPYT MPSIMOM, ITpeoOpa3oBaHus MOI00US;

CTPOUTHb CEYEHUs MHOIOIPAHHUKOB M TEJI BPALLEHUS: CEUEHMs LMIMHIPA
(mapayeabHO W TMEPHEHIUKYJISAPHO OCH), CEYEHUs KOHyca (MmapalijieiabHOe
OCHOBAaHHIO U MPOXOASAIIEE YePE3 BEPIIMHY), CEUECHHMSI 111apa;

UCIIOJIb30BaTh METOJbl IIOCTPOCHHUS CEYEHUW: METOJA CIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIOCKOCTH;

JIOKa3bIBaTh FEOMETPUUECKHE YTBEPKICHNUS;

OPUMEHATh TeoMeTpuyeckue (akThl JUIsl PEIHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEeANoJararoliiX HECKOJIBKO IIaroB PeLIeHUs, €CJIH YCIOBUS PUMEHEHHUS
3a7laHbl B SIBHOW M HESABHOU (hopme;

pemiatb 3aJaud  Ha JI0KA3aTEJbCTBO MAaTEeMaTHYECKMX OTHOLICHUH W

HaXO0XACHHUC I'COMCTPHUUCCKHNX BCIIMYHWH,



MPUMEHATh TMPOTPAMMHBIE CPEACTBA U DIICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUICCKUX 3a]1aY;

MPUMEHSThH TOJTyYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AaHAIM3UPOBATH
U OIICHUBATh PEAJIbHBIC CUTYalluH, NMPUMEHATh W3YUCHHBIC IOHSATHS, TEOPEMBI,
CBOWCTBa B TpOIlECCe TOWCKA PEIICHUS MaTeMaTH4eCKH CHOpMYTUPOBAHHOM
po0JIeMbl, MOJIETTUPOBATh PEAbHBIC CUTYaIIMH Ha SI3bIKE TEOMETPHH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEIH C HCIOIH30BAHUEM TE€OMETPUUYECKHX TMOHSATHH U TEOpeM,
ammapaTta anreOpbl, pemiaTh MPaKTHUECKWE 3aJaud, CBA3AHHBIE C HAXOXKICHHEM
TCOMETPUYCCKUX BEIIMUNH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHH Kak
COCTaBHOMW 4acTH (yHJIAMCHTA Pa3BUTHS TCXHOJOTHIA.

112.9. denepanbHas paboyas mporpamma yueOHoro kypca «BepoaTHOCTh U
CTaTUCTUKAY.

112.9.1. [losicHuTeNnbHAS 3aIKCKAa.

112.9.1.1. YueOHbiii kypc «BeposSTHOCTh W CTaTUCTHKA» YIIIYOJIEHHOTO
YPOBHS SBJISIETCSI TMPOJOJDKEHUEM W Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca
yriayO0ia€HHOTO YpOBHS HA YPOBHE CpeJHEro o01iero o0pa3oBaHus. Y4eOHbIN Kypc
npenHa3HavYeH s GOPMUPOBAHUS Y OOYHAIONINXCS CTATUCTUYECKOU KYIBTYPhI U
NOHUMAHUS POJIM TEOPUH BEPOATHOCTEH KaK MaTeMaTHYEeCKOTr0 MHCTPYMEHTA IS
U3YUYEHUs CIIy4alHBIX COOBITHM, BEJIMYMH W TiporeccoB. [lpm m3yueHum Kypca
o0oramarmTcss TPENCTAaBICHUS O0Yy4alomUXCsl O METOJax HCCIeIOBaHUsA
M3MEHYMBOTO MHpPA, pA3BUBACTCS TOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTHU
MaTeMaTUYeCKUX METOJIOB TMO3HAHHUS KAaK HEOThEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HayYHOT'O MUPOBO33PEHHUSL.

112.9.1.2. Conepxanue ydeOHOTO Kypca HaMpaBlIC€HO Ha 3aKpericHUe
3HAHWW, TONYYEHHBIX TPH HM3YYCHHH Kypca Ha YypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHsA, ¥ HAa pPa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYUHAX W
B3aMMOCBSI3SIX MEXTy HUIMH Ha BaXKHBIX TPUMEPaX, CEOKETHI KOTOPBIX MOYEPITHY THI
U3 OKpYKaromero Mmupa. B pesyibTaTe y 00ydaronuxcs T0KHO ChOPMHUPOBATHCS

Mpe/cTaBiIeHUe O Haubojiee YIOTPEOUTENBHBIX M OONUX MaTeMaTHYECKUX



MOJIENSAX,  WCHOJB3YyeMBIX  JUIsl ~ ONHCAHUS  AHTPONOMETPUYECKUX U
IeMorpauyecKnX BEIUYUH, MOTPEIIHOCTEN B pa3iuyHbIE poOJia U3MEPEHUSX,
JUTUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK
MacCCOBBIX SIBJICHHUI U MPOLIECCOB B 001IeCTBE. YUeOHBIN Kypc siBisieTcs 0a3oi aiis
OCBOEHHUS BEPOSITHOCTHO-CTATUCTUUYECKUX METOOB, HEOOXOAUMBIX CHEIHAINCTAM
HE TOJBKO WHXXEHEPHBIX CIEIHAIBHOCTEH, HO TaKXe COLUAIBHBIX u
NICUXOJIOTUYECKUX, TOCKOJBbKY COBPEMEHHbIC  OOIIECTBEHHBIC HAyKH B
3HAUUTEIBHOM MeEpe HCMOJB3YIOT —anmapar aHajau3a OOJIbIIUMX  JaHHBIX.
LeHnTpasibHy!0 4YacTh Y4eOHOro Kypca 3aHMMaeT OOCYKJIEHHE 3aKOHA OOJIBIINX
yucesl — (YHIAMEHTaJIbHOrO 3aKOHAa MPUPOJIbI, HMMEIOIIEr0 MaTeMaTHYeCKYIO
dbopmanuzanmro.

112.9.1.3. B cOOTBETCTBUU C YKa3aHHBIMH IIEISIMU B CTPYKTYpe y4eOHOTO
Kypca «BepoAaTHOCTh U CTAaTUCTHKA» HA YTIIYyOJIEHHOM YPOBHE BbIJCII€HBI OCHOBHBIE
conepkarenbuble TuHUN: «CiiydaliHble COOBITUS U BEPOATHOCTHY U «CiyyaiiHble
BEJIMYUHBI U 3aKOH OOJIBIITUX YUCEI.

112.9.1.4. TloMruMO OCHOBHBIX JIMHUH B YUEOHBIN KypC BKIFOUYECHBI SJIEMECHTHI
Teopuu rpad)oB U TEOPUU MHOKECTB, HEOOXOIUMbIE JIJIsi TIOJTHOILIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MAaTeMaTHUYeCKUX Y4eOHBIX
KypPCOB.

112.9.1.5. Conepxanue nuHuM «CiydailHble COOBITUS W BEPOATHOCTH
CIY’)KUT OCHOBOW [JIsi (OpMHUPOBAHUS TIPEJCTABICHUN O paclpeaeIcHUH
BEPOATHOCTEH MEXAY 3HAUYCHUSIMHU CIIyYalHbIX BEIWUYMH. BakHyr0 4acTh B 3TOWU
CoJIepKaTeNIbHON JIMHUU 3aHUMAET U3yUeHNE TeOMETPHUECKOT0 U OMHOMHUAIHHOTO
pacrpeneneHuil 1 3HaKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMU — [MOKA3aTeJIbHBIM
1 HOPMAaJIbHBIM pacpeielICHUSIMU.

112.9.1.6. Temsl, CBA3aHHBIC C HEMTPEPHIBHBIMU CIIYYaHBIMUA BETUIYMHAMU U
pacupeneneHusIMA, AaKIEHTUPYIOT BHHUMAaHHE OOYYalOlIUXCsl Ha OMHCAHWHA U
M3YUYCHUU CIYyYalHBIX SIBICHUM C MOMOILbIO HENmpepbIBHBIX (yHKIMN. OCHOBHOE
BHUMAaHUE YACJSIETCS MOKA3aTeIbHOMY U HOPMaJIbHOMY paclpe/IeNICHUSIM.

112.9.1.7. B y4eOHOM Kypce TpeaycCMaTpuBaeTCI O3HAKOMHUTEIHHOE



M3YUEHUE CBSA3UM MEXAY CIy4allHBIMU BEJIMUYMHAMHU W OINHUCAHUE STOM CBSI3U C
MOMOIIBIO KO3 PUIMEHTAa KOppEeIsIUMM U €ro BbIOOPOYHOrO aHajiora. OTH
3JIEMEHTHI COAEPKAHUS PA3BUBAIOT TeMY «JluarpaMMbl pacCEUBaHUS», U3YUYCHHYIO
Ha YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHusi, © BO MHOT'OM ONUPAIOTCS HA CBEACHUS
U3 KypCOB aJIre0pbl U TEOMETPHH.

112.9.1.8. Emé oauH 37eMEHT COAECp)KaHWs, KOTOPBIM Mpeasiaraercs Ha
O3HAKOMHTEIBHOM YPOBHE — TMOCJIEAOBATEIBHOCTh CIIYYaHBIX HE3aBUCHUMBbIX
COOBITHI, HACTYTAIOIINX B €IUHUIY BpeMeHU. O3HAKOMJICHHE C paclipejielicHueM
BEPOSITHOCTEH KOJUYECTBA TaKUX COOBITUH HOCUT pPa3BUBAIONIUMN XapakTep H
SIBJISIETCSL aKTyaJIbHBIM JIJIs1 OyAyIIUX aOUTYpUEHTOB, MOCTYIAIOIINX Ha yueOHbIe
CIIEIUAJIbHOCTH, CBSI3aHHBIC  C OOIICCTBEHHBIMU HayKaMu, TICUXOJOTHEH W
yIIPaBJICHUEM.

112.9.1.9. Ob61iee 4ynciiO YacoB, pEKOMEHOBAHHBIX JJISI U3YYEHUS YUeOHOTO
Kypca «BeposSTHOCTh M CTaTMCTHKa» Ha yriyOJeHHOM ypoBHe — 68 4acos: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Heeunio)

112.9.2. Conepxanue obyuenus B 10 kiacce.

I'pad, cBs3ubIil rpad, nytu B rpade: nukibl u 1nenu. CreneHs (BaJeHTHOCTD)
BepiuHbl. ['padsl Ha mIockocTr. JlepeBbs.

Crny4aitHble SKCIIEPUMEHTHI (OTIBITHI) U CIyYaifHbIe COOBITHS. DIIEeMEHTApPHBIC
coObITHs (MCX0MBl). BeposiTHOCTH CitydallHOTO COOBITHS. BIM30CTh 4acTOTHI W
BEPOSATHOCTU COOBITHI. CydaliHbI€ OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omneparnuu Haj COOBITUSMU: TIEpeceueHre, 00beTMHEHNE, TPOTHUBOTIOIOKHbBIE
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTh. Y MHOXKEHHE BEPOATHOCTEM. JlepeBO Ciay4alHOro
skcnepumenTa. @opmyna nosHou BepositTHOcTH. Popmyna baiieca. He3aBucumele
COOBITHSI.

bunapnblii ciiyualiHblii ONBIT (MCHIBITAHUE), YCIIEX U Heynaya. HezaBucumbie
ncnbiTanus. Cepus HE3aBUCHUMBIX HCIBITAHUM 10 TEpBOro ycnexa. [lepectaHoBku

u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA



HerotoHa.

Cepust He3zaBUCHUMBIX ucnblTanuid bepHymnu. CiydaiiHblii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyvaitnas  BenumuuHa. Pacnpenenenue  BeposiTHOcTeM.  J(marpamma
pacnpenenenud. Onepanuu HaJl ClydyalHbIMU BeIMUMHAMU. buHapHas ciydyaitHas
BesmuuHa. lIpumepsl pacnpeneneHui, B TOM YUCIE TE€OMETPUUYECKOE W
OMHOMUAJILHOE.

112.9.3. Conepxxanne o0yuyenus B 11 kiacce.

CoBMecCTHOE pacnpesesieHHe JByX CilydalHbIX Belu4yuH. HeszaBucumbie
CIIy4ailHbIE BEJIMYMHBI.

Marematudyeckoe OXHAAHUE CIIy4ailHOM BeNWYUHBI (pacrpeiesieHus).
[Ipumepsl TPUMEHEHUSI MATEMAaTUYECKOrO OXHWJaHUsl (CTpaxOBaHUE, JIOTepes).
MaremaTideckoe OXKuJlaHhe OWHAPHOW CIIydyalHOW BEJIWYMHBI. MaTeMaThueckoe
OXXKMJAHUE CYMMBI CIy4alHBIX BEIMYMH. MareMarudeckoe  OXHJIaHUe
r€OMETPUYECKOT0 1 OMHOMHUATILHOTO paclpeeIeHH.

Juciepcuss ¥ CTaHAAPTHOE  OTKJIIOHEHUE  CIIyYalHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CITy4ailHOW BeNIMYMHBI. MaTeMaTnuueckoe
0’KUJAHUE MPOU3BEICHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX BEJIUYHUH.
Jlucnepcust W CTaHIApTHOE OTKJIOHEHWE OWHOMHUAJIBLHOTO paclpeeseHusl.
Jlucnepcusi U CTaHAAPTHOE OTKJIOHEHHUE T€OMETPUYECKOTO PACIIPEICIICHUS.

HepasenctBo YeOrbiméBa. Teopema UeOrbméBa. Teopema bepnymnu. 3akon
Oonmpmmx  yuced.  BpIOOpouUHBIE  MeTO[ — HccieaoBaHuMid.  BeiOopouHbIe
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JTAaHHBIM.
[IpoBepka MpoCTENIINX TUNIOTE3 C TOMOILIBIO U3YUYEHHBIX PACTIPEACICHUM.

HenpepesiBHble ciyyalinple BenuuuHbL. [Ipumeppl. DyHKIUS IUIOTHOCTH
BEPOSAATHOCTU pacnpenesieHus. PaBHOMEpHOE paclpeneneHue M ero CBOWCTBA.
3amaun, NpUBOISIIINE K MOKA3aTENbHOMY pacipeaesieHUI0. 3aauu, TPUBOASIINE K
HOPMAJIBHOMY pacnpeneneHuro. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKa3aTEJIbHOIO pacnpeiesieHus], QYHKIUS MIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO

pacnpcaciacHuA. q)}IHKLII/Iﬂ IUIOTHOCTH M CBOMCTBA HOPMAJIbBHOI'O paClIpCACICHU .



IlocnemoBaTeIbHOCT,  OJAWHOYHBIX  HE3aBUCUMBIX  COOBITHHM. 3ajauw,
npuBosIMe K pacnpenenenuto [lyaccona.

KoBapuanus nByx caywailHeix BenuuuH. Koadduuuent nuneitHon
koppensiuud.  CoBMECTHbIE  HAONIOACHMS  JBYX  BEIMYMH. BbpIOOpOYHBII
kod(pdunreHT xoppensauuu. Paznuune Mexay JUHEHMHOW CBS3BIO M MPUYUHHO-
CJIEACTBEHHOM CBA3bIO. JIMHENHas perpeccus, METOl HAaUMEHBIIMX KBaJIpaTOB.

112.9.4. [IpenmeTHbIE PE3yNbTAaThl MO OTIAEIBHBIM TEMaM Y4eOHOro Kypca
«BeposiTHOCTB U cTatrcTHKa». K KoHIly 10 Kiacca oOyyaromuiicss HayquTCs:

CBOOOJHO ONEpUpPOBATh MOHATHSAMU: Tpad, miuockuit rpad, cBA3HBIA Trpad,
nyTb B rpade, uenb, LUUKI, JEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIYy4alHOIO
AKCIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CIYYalHBIM 3KCHEPUMEHT (OIBIT),
Clly4yaliHOE COOBITHE, JIEMEHTApHOE CIydailHoe COObITHE (DJIEMEHTApHBIA UCXO.)
CIIy4ailHOTO  OMbITAa, HAXOAWUTh BEPOSITHOCTH COOBITHMM B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HaXOAUTh U POPMYIHPOBATH COOBITHSA: TIEpECEUCHHE, O0BEANHEHNE JaHHBIX
COOBITHI, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, HCIOJIL30BaTh JAHATrPaMMBI
Diinepa, KOOPAWHATHYIO MPSIMYIO JIJIsl PEIIeHUs 3aJ]lay, MOJIb30BaThCs (HOpMYIIOi
CJIO’KEHHMSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;

ONEpUPOBaTh  IOHATUSAMM:  YCIOBHAas  BEPOSITHOCTb,  YMHOXCHHUE
BEPOSATHOCTEH, HE3aBUCHUMbIE COOBITHS, [EPEBO CIy4yailHOrO HSKCIEpUMEHTa,
HaXOJUTh BEPOSTHOCTH COOBITUH C MOMOULIbIO IpaBWiIa YMHOXEHHsS, JepeBa
CIIy4allHOTO OIIbITa, HCIOJb30BaTh (POPMYNY TMOIHOW BEPOSITHOCTH, (OpMYITy
baifeca pu pemiennn 3a1ad, onpeaesiTh HE3aBUCUMOCTh COOBITHI TT0 (popmyrie u
10 OPraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHATh M3y4YCHHBbIE KOMOWHATOpHBbIE (OPMYIBl A MEePEUUCTICHHUS
AIIEMEHTOB MHOXKECTB, JJIEMEHTAPHBIX COOBITUI CIy4yailHOTO OMbITa, PELICHUS
3a/1a4 110 TEOPUH BEPOSITHOCTEM;

CBOOOJIHO ONEpUPOBaTh MOHSATUSIMU: OWHAPHBIA  CIy4YaWHBIA  OMBIT

(I/ICHLITaHI/Ie), YCII€Xx M HEydada, HC3aBUCHMbLIC HCIIbITAHHA, CCPUA I/ICHI)ITaHPlﬁ,



HaXOJUTh BEPOSATHOCTU COOBITHII: B CEpUU UCIIBITAHUN O MIEPBOr0 yCIexa, B CEPUU
ucnbeITanuil bepHymin, B onbITe, CBI3aHHOM CO CIy4YailHbIM BEIOOPOM W3 KOHEYHOMN
COBOKYITHOCTH;

CBOOOJHO ONEpPUPOBATH MOHATHUAMU: Cly4yailHas BEJIMYMHA, paclpe/iesieHue
BEpPOSITHOCTEH, AuarpaMMma pachnpefereHus, OWHapHas CiydailHas BeJIMYMHA,
reoMeTpu4ecKoe, OMHOMUAIBHOE pacipeiesieHue.

112.9.5. [IpeameTHbIE pe3ynbTaThl MO OTAEIBHBIM TEMaM Y4eOHOro Kypca
«BeposiTHOCTB U cTatrcTHKa». K KoHIy 11 kiacca oOyuaromuiicss HayquTCs:

ONEPHUPOBATH MOHATUSAMU: COBMECTHOE PACHPEACIIEHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJb30BaTh TaOJUIy COBMECTHOIO pacIpeselieHus JABYX CIydalHbIX
BEJIMYUH  JUISl BBIICJICHUS] PACHpPENCICHUS KaKIO0H BEJIMYMHBI, ONPEICICHHUS
HE3aBUCHUMOCTH CIIyYallHbIX BEJIMYHH;

CBOOOTHO OMEPUPOBATH MOHATUEM MATEMATHYECKOTO OXKUAAHUS CITydaiiHON
BEJIMYUHBI (pacrpeieseHys), IPUMEHITh CBOMCTBA MaTEeMAaTUYECKOTO OXHIaHUS
IpU pEelIeHUH 3a/a4, BBIYUCIATE MaTEMaTHUECKOe OKUAaHUEe OMHOMMAIBHOTO |
FEOMETPUYECKOTO PACIIPENEIICHUN;

cBOOO/IHO ONEpPUPOBATH MOHITUSMU: JAUCIIEPCHS], CTAHIAPTHOE OTKIOHEHHE
CIy4allHOM BEJIMYWHBI, IPUMEHAITh CBOWCTBA JUCIECPCUU CIIYYAWHOW BEJIWYHMHBI
(pactipenesieHrs) NPU PEIUEHUM 3a/a4, BBIYMCIIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE F'€OMETPUYECKOT0 1 OMHOMUAIIBHOIO paclpeieseHuil;

BBIYHCIISATH BHIOOPOYHBIE XapaKTEPUCTUKH TI0 TAHHOM BHIOOPKE M OLICHUBATH
XapaKTePUCTUKH TeHEPATHbHOU COBOKYITHOCTH JIAHHBIX 110 BEIOOPOYHBIM
xapaktepuctukam. OIIeHUBATh BEPOSITHOCTH COOBITUI U TIPOBEPSATH MPOCTEHUIITNE
CTaTUCTUYECKUE TUIIOTE3bI, ITOJIB3YSICh N3YUYEHHBIMHU PACIIPEICICHUSIMM.



