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1.NOACHHUTEJIBHAS 3AIIMCKA
1.1. O0mas xapakTepucTUKA Y4eOHO! JUCUMILIHHBI

[TporpaMmMa opueHTHpOBaHA HA JOCTUKEHHUE CIACAYIOIINX ENEH:

o (opMupoBaHUe MpeACTABIEHHI 0 MaTEeMaTHKE KaK YHUBEPCATLHOM
S3bIKE HAYKH, CPEICTBE MOJCIMPOBAHMS SIBICHHUH M TPOIECCOB, 00 HIEAX U
METOJIaX MaTeMaTHKH;

o pa3BuTHE JIOTHYECKOTO MBIIUICHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXeHUS, aJITOPUTMUIECCKON KyIbTYPhI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE,
HeoOXoauMoM  ansi  Oyaymied  mpodeCCHOHAIbHOW — NIeATENbHOCTH,  JAJIS
IPOAODKEHU 00pa30BaHUs M CaMOOOPa30BaHMS;

o OBJIaJIeHHe MAaTeMaTHYeCKMMH 3HAHMAMHM W  YMEHHUSIMH,
HEOOXOJIMMBIMU B TIOBCEIHEBHOM KU3HM, JJII U3YYCHHUSI CMEXKHBIX €CTECTBEHHO-
HAyYHBIX JUCHUIUIMH Ha 0a30BOM YpOBHE W JHUCHMIUIMH TPO(EeCcCHOHAIBHOTO
[UKIIA, JJIS MOJTy4YeHUs 00pa3oBaHUs B 00JACTAX, HE TPeOYIOMIMX YriyOJIeHHON
MaTEeMaTU4YeCKON MOJITOTOBKH;

o BOCIUTAHME CpPEICTBAMH MaTEeMaTHUKA  KyJIbTypbl  JIMYHOCTH,
MOHUMAHUS 3HAYMMOCTH MAaTEMaTUKH I HAyYHO-TEXHHUYECKOTO TIporpecca,
OTHOIICHUS K MaTEeMaTHUKE KaK K YacTH OOIIEYEIIOBEUECKOW KYyNbTYPhI dYepe3
3HAKOMCTBO C HWCTOPHUEH pPAa3BUTHS MATEMATHKH, SBOJIONHUCH MaTEeMaTHYECKHUX
UJICH.

OcHoBy IpOrpaMMbl  COCTaBIIIET  COJAEp)KaHWE, COTJACOBAHHOE C
TpeboBaHusIMU  (perepaibHOTO  KOMIIOHEHTa TOCYAapCTBEHHOTO  CTaHAapTa
cpeaHero (IoJIHOTro) o01iero oopa3oBaHus 0a30BOT0 YPOBHSI.

B nporpamme y4ueOHBIN MaTepuan MpeacTaBlieH B popMe Yepemayronierocs
pa3BepTHIBAHUS OCHOBHBIX COJICPKATEIHHBIX JIMHUM:

1 aneebpauueckas nuHus, BKIIOYAIONIAs CHCTEMATH3aIlMI0 CBEICHUN O
YHUCIax; U3yuYeHUe HOBBIX U 0000IIICHNE paHee U3yYeHHBIX ornepaliil (BO3BeeHNE
B CTEIEeHb, W3BJICUCHUE KOPHS, JIOTapuMHUpOBAHWE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC M OOpaTHBIC K HUM); H3yYCHHE HOBBIX BHJIOB YHCIIOBBIX BBIPOKCHHUHA 1
GbOopMysI; COBEpPIICHCTBOBAHHWE TIPAKTHYCCKUX HABBIKOB ¥ BBIYHCIATEIHLHOU
KyJbTYpbl, paclIMpeHHEe W COBEPUICHCTBOBAHHWE alreOpanveckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOW IIIKOJIS, M €ro IpPUMEHEHHWE K PEIICHUIO
MaTEeMaTUYECKUX U MPUKIIAIHBIX 33/1a4;

[1 meopemuko-yHKYUOHANbHAS TUHUA, BKIIOYAOIIAs CUCTEMATH3AIUI0 U
pacIMpeHrue CBeICHU 0 (YHKIHIX, COBEPIICHCTBOBAaHUE TpahUUECKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMHM HJCSMH M METOJIaMU MaTEMaTHYECKOTO aHaiu3a B
o0beMe, TO3BOJIAIONIEM HCCIE0BaTh dJeMEHTapHble (YHKIMM U peniaTh
MPOCTEUIITNE TEOMETPUIECKre, GU3NUECKHUE U IPYTHe TPUKIIATHBIC 3a/1a4H;

[l aunus ypasHeHuil u HepaeeHcme, OCHOBAHHAs HA TIOCTPOCHUU W
UCCJICIOBAaHUHA MaTEMaTHYECKUX MOJIEJCH, epeceKaromIascs ¢ anredpandeckon u
TEOPETUKO-(PYHKITMOHAIGHOW  JIMHWSIMH W BKJIIOYAIOIIAs ~ Pa3BUTHE W
COBEPIIICHCTBOBAHNE TEXHHUKHU aireOpandecKux NpeoOpazoBaHUil IS pelICHHUs
ypaBHEHU, HEPaBEHCTB U CHCTEM; (OPMHUPOBAHHUE CIOCOOHOCTH CTPOUTH M
UCCJIEIOBATh MPOCTEHIIIIE MaTeMaTHYEeCKHE MOJENU MPU PEHICHUH MPHUKIAIHBIX
3a7a4, 337144 U3 CMEKHBIX U CIICIUATBHBIX TUCIUTUINH;



[l eeomempuueckas aunus, BKJIIOYAIOIIAs HATJISAHbIE MPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUrypax U M3y4EHHE UX CBOMCTB, (HOPMHUPOBAHHUE U PAZBUTHUE
IPOCTPAHCTBEHHOTO  BOOOpAXEHMsI, PA3BUTHE  CIIOCOOOB  TI€OMETPUUYECKHUX
U3MEPEHUM, KOOPAWHATHOTO M  BEKTOPHOIO  METOJOB  [JJIsl  PEIICHUs
MaTEeMaTUYECKUX U MPUKIAJHbIX 33/1a4;

[l cmoxacmuueckas auHus, OCHOBAHHAs HA Pa3BUTUU KOMOWHATOPHBIX
YMEHHMM, NPEICTaBICHUA O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX
OKpY’KaIoIllero Mupa.

Pa3Butne comepx’aTenbHBIX JUHUNA COMPOBOXKIAETCS COBEPIICHCTBOBAHUEM
UHTEIJICKTYalbHBIX U PEUEBBIX YMEHHH MyTeM OOOTaIleHHs MaTeMaTUYeCKOTO
S3bIKA, PA3BUTHUS JIOTUYECKOTO MBIIIICHUSI.

Marematuka  sBisieTcss  (yHIAMEHTAbHOM  00mieoOpa3oBaTEIbHOM
JTUCIHUIUIMHOM CO  CIIOKMBIIMMCSL yCTOMYMBBIM  COJIEp)KaHWEM M OOIHUMHU
TpeOOBaHUAMU K IOATOTOBKE oOyuaronuxcs. Peanuzanus odmux nenei u3ydeHus
MaTeMaTUKUd TPaJAMLHUOHHO (OpMHUpYETCSs B UEThIpEX HAIpPaBJICHUAX —
MeToauueckoe (oOlee mpeacTaBieHHEe 00 HAEsIX M MeToJaX MAaTeMaTuKH),
UHTEIJIEKTYyaJlbHOE  pa3BUTHE,  YTUIUTAPHO-NPArMaTUYECKOE  HAINpaBJICHHE
(oBnasieHHEe HEOOXOAWMBIMM KOHKPETHBIMU 3HAaHUSIMH U YMEHUSIMH) U
BOCIIMTATEIbHOE BO3/ICHCTBHE.

[Ipodunuzanus nened MareMaTHUYECKOro 0Opa3oBaHUs  OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3ALMK y4eOHOU AesATeNbHOCTUA OOydarommxcs. [
TEXHUUYECKOTO M E€CTECTBEHHO-HAYYHOTO MpOQWMIsl BBHIOOp IeNel CMemaeTcsl B
parMaTHYeCKOM HampaBleHUH, MPeIyCMaTPUBAIONIEM YCUJICHHE W pacUINpeHue
NPUKJIATHOTO  XapakTepa U3YYCHUS MAaTEeMaTUK{; MPEUMYIICCTBEHHON
OpUEHTAIIMA HA AJITOPUTMHYECKHI CTHIb IMO3HABATEIHHOW NEATEINBHOCTH. /l1s
2YMAHUMAPHO20 U _COUUATbHO-IKOHOMUYECKO20 npoduael 0olee XapakmepHbim
ABNAEMCA YCUuleHue 00WeKyIbmypHOU coCmasnaouel Kypca ¢ opueHmayue Ha
8U3YANbHO-00PA3HBII U NOSUYECKUN CIUIY V4eOHOU pabombl.

N3yuenne MmateMaTuku Kak y4deOHOTO MpeaMera 00ecreurnBaeTcs:

— BBIOOPOM Pa3IMUYHBIX MOJIXO0J0B K BBEJACHUIO OCHOBHBIX TIOHSATHUH;

— (opMHUpOBaHMEM CHCTEMBl YyYE€OHBIX 3aJlaHWi, OO0ECIICUNBAIOIINX
3¢ (EeKTUBHOE OCYILIECTBICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOoraimieHueM CHeKTpa CTWiIed Y4eOHOM JesATENbHOCTH 3a CUeT
COTJIACOBAHUSI C BEAYIIMMHU NEATEIHHOCTHBIMUA XapaKTEPUCTUKaMU BBIOPAHHOM
npodeccun.

[IpodunpHas cocTtaBisonasi OTpa)xkaeTcs B TPeOOBAHMSIX K TOITOTOBKE
0oOy4Jarommxcs B 4acTH:

— o0mel cUCTeMBbl 3HAHWI: coaepXKaTelbHbIE MPHUMEPHl HCIOJIb30BaHUS
MaTeMaTHYECKUX HJIeH U METOAOB B MPO(EeCCHOHATLHON e TENbHOCTH,

— yMEHHMii: pa3iauuue B YpOBHE TpeOOBaHH K CIOXKHOCTH MPUMEHSIEMbIX
aJITOPUTMOB;

—  NPAKMu4ecKo20 UCHONIb308AHUS NPUOOPEMEHHbIX 3HAHUN U YMEHUl:
UHOUBUOVANILHO2O Y4eOHO20 ONblMA 8 NOCMPOCHUU MAMeMamuyeckux Mooenel,
8bINOJHEHUU UCCIe008AMENbCKUX U NPOEKMHbIX pabom.




Takum oOpa3om, mporpaMMa OpPHUEHTHUPYET HA MPHOPUTETHYIO POJIb
IPOIECCYATbHBIX  XapAKTEPUCTUK Y4eOHOW pPa0OThI, 3aBUCAIIUX OT MPOQHUIIS
npopeCCHOHAILHON TOATOTOBKU, AaKIICHTUPYET 3HAYCHHWE TIOJIYYCHHUS OIbITa
UCIIOJIb30BaHUSI MATEMAaTUKU B COJICPIKATEIILHBIX U MPOPECCHOHATBHO 3HAYMMBIX
CUTyallUsIX TI0 CPaBHCHHIO C (OpMalbHO-YPOBHEBBIMU PE3yJIbTATHBHBIMU
XapaKTePUCTHKAMU O0YUCHHSI.

[TepeyeHb TeM B Kypce MaTEMATHKHU SABJSCTCS OOLIMM JUTS BCEX Mpoduei
MOJIy9aeMoro MPOQEeCCHOHAIBHOTO 00pa30BaHUs U MPU BCEX 00beMax ydeOHOTo
BPEMCHH HE3aBUCHMO OT TOTO, SIBJIICTCS JIM MPEAMET 0a30BbIM WIIH TPOQUITHHBIM.
[TpennaraeMpie B MPUMEPHOM TEMATHYECCKOM IUIaHE pa3Hbie 00BEMBI YIeOHOTO
BPEMCHM Ha M3YYCHHE OJHOW W TOM YK€ TEMBI PEKOMCHJIYETCS MCIIOJIB30BaTh IS
BBITIOJTHCHHSI PA3JIMYHBIX YICOHBIX 3aaHuil. TeM caMbIM pa3iudus B TPSOOBAHUIX
K pe3yJbTaraM OOYYCHHS NPOSBATCS B YPOBHE HABBIKOB IO PEHICHHUIO 33aJ1a4 U B
OIIBITE CAMOCTOSATEIHPHON PaOOTHI.

B mporpamme xypcusom BbIIEICH MaTepwall, KOTOPHIM TPH HW3YYCHHU
MaTeMaTHKU U Kak 0a30BOro, M KaK MPOQHILHOTO Y4eOHOTO MpeaIMeTa KOHTPOIIIO

HC IIOJJICKHT.
[MPUMEPHOE COAEPXXAHUE YYEBHOU JUCILTATIJIMHBI

BBenenue

MaremaTtuka B  Hayke, TEXHHUKE, HKOHOMHUKE, HWH(DPOPMAIIMOHHBIX
TEXHOJIOTUSAX M TPAKTHYECKOW JeATenbHOCTH. llemn W 3amaunm  m3ydeHUd
MaTEeMaTHUKH B YUPEXKICHUSIX CPEeIHEro MpodhecCHOHATBHOTO 00pa3oBaHus.

AJITEBPA

Pa3BurHe NOHATHS 0 YUCIE

Ilenbie 1 panroHabHBIC yncia. JlelcTBUTeNbHBIC yncia. [IpubakeHHbIe
BbIYHCIICHUS. [IpubaudicenHoe 3Hauerue 8eIudUHbl U NOSPEUHOCIU NPUOTIUNCEHUL.

Komnnexcnvie uucna.

Kopuu, crenenu u jorapu¢pmsi

Kopuu u crenenn. KopHu HaTypanbHOM CTENEHM M3 YHCIA U UX CBOMCTBA.
CreneHn ¢ palMOHAJIBHBIMU  TMOKa3aTesisiMA, WX cBoicTtBa. (CTemeHu C
NEUCTBUTENBLHEIMU NOKazaTenaMu. Ceoticmea cmenenu ¢ OelucmeumelbHbiM
noxasamenem.

Jlorapudm. Jlorapudm uucna. OcHosHoe nozcapupmuueckoe moxcoecmao.
Jecsatuunble U HaTypaibHble Jorapudmel. [TpaBuna peiicTBuil ¢ jorapupmamu.
Ilepexoo k Hogomy ocHoBaHuUIO.

[IpeoOpazoBanne  anreOpauvdecKux  BBIPAKCHUI. [IpeoOpazoBanue
pallMOHAJIbHBIX, UppalmoHaIbHbIX CTEIECHHBIX, MTOKa3aTEIbHbBIX 151
JorapuMUYECKUX BBHIPAKCHUI.

OCHOBBI TPUTOHOMETPUH

Pannannas mepa yrna. BpamarensHoe npuxenue. CHHYC, KOCUHYC, TAHTE€HC
U KoTaHreHc uwuciia. OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKAECTBA, (POPMYIIbI
npuBeneHus. CUHYC, KOCUHYC U TaHT'€HC CyMMBbI U Pa3HOCTH ABYX YrioB. CHHYC U
KOCHUHYC JIBOMHOTO yria. @opmynsl nonogunnozo yena. llpeobpasosanus cymmol
MPUSOHOMEMPUYECKUX (QYHKYULL 8 Npou3eeoeHue U npou3eedeHus 8 CYMMY.



Buipaowcenue mpueconomempuueckux @Qynkyuil uyepe3 maHeeHC NOJOBUHHO20
apeymenma. [IpeoOpa3zoBaHus MPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHU.

[Ipocreiimue TPUTOHOMETPUUYECKHUE YpaBHEHHS. Pemenne
TPUTOHOMETPUYECKUX YpaBHEHWH. [Ipocmetiwue mpuconomempuieckue u
Hepagencmea. Apkcunyc, apKKoCuHyc, GQpKmaHn2enc Yucida.

DYyHKUNH, UX CBOMCTBA U rpapuKu

Oyukiuu. OO0nacTh ONpeneiaeHus] W MHOXKECTBO 3HauyeHUM; rpaduk
byHKIIMH, TOCTpOeHHE TpapuKoB PyHKIINMN, 3aJaHHBIX PA3TUYHBIMHU CTIOCOOAMHU.

CaoiicTBa byHKIIH: MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb,
OTPAaHUYEHHOCTb, MEPUOANMYHOCTh. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS,
HauOoNblllee M HaWMEHbIee 3HAUeHUs, TOYKH OKcTpemyma. ['paduyeckas
unteprperanus. [IpuMepsl (YHKIMOHAIBHBIX 3aBUCUMOCTEM B  peajibHBIX
poLeccax v SIBJICHUSIX.

Oo6parubie dyHkuuu. Obnacms onpedenerus U 0064ACMb  3HAYEHULL
oopamnou ¢yuxkyuu. I'padux oOpaTHOM PyHKITNH.

Apudmernueckue omnepauun Haa GyHkiuuaMmu. CroxHas — GyHKIUS
(xoMTO3UITHsA).

CreneHnslie, NMoKa3aTejlbHbIE, JorapupmMuvecKue U
TPUTOHOMeTPUYecKue PyHKIUMN

Omnpenenenus QyHKIMM, UX CBOMCTBA U TpadUKH.

Obpamnvle mpueconomempuieckue QyHKyuu.

[IpeoOpazoBanusi rpadukoB. I[lapanmnensHbll  HEpeHOC, CUMMETPUS
OTHOCUTEJIBHO OCE KOOPJAWHAT U CUMMETPHsSI OTHOCHUTEIBLHO Hayanaa KOOpPJIWHAT,
CUMMETPHUSI OTHOCUTEIBHO MPAMOW Y = X, pacTsHKEHUE U CXKAaTUE BIOJIb OCEeH
KOOpJIMHAT.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[TocnenoBarensHocTH. CrocoObl  3aJaHus M CBOWMCTBA  YHCJIOBBIX
NOCJIEIOBATEIbHOCTEM. Ilousamue o npedene  nocie008ameNbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008amMeNlbHOCHU.
CymmupoBaHue nocienoBaTebHOCTeH. beckoHeuHo yObIBarolas reomeTpudeckas
IIPOTPECCHS U €€ CyMMa.

Ilonsamue o nenpepwvlgHocmu yHKYUU.

[IpousBognas. Ilorstue o mpousBogHON GYHKINU, €€ TEOMETPUUECKUN H
bu3nyeckuil cMpici. YpaBHEHUE KacaTeabHOU K rpaduky pyHkiuu. [IponsBoaHble
CYMMBI, Pa3HOCTH, TMPOU3BEACHUS, YacTHOTO. I[Ipou3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIUH. [IpuMeHeHne mpou3BOIHON K UCCIEAOBAHUIO (DYHKIIUMA
U TMOCTpoeHU0 TpapukoB. [Ipouzsoonvie obpamHoOl QYyHKYUU U KOMHOZUYUU
@dyukyuu.

[Ipumepbl HMCHONB30BaHUS TMPOU3BOJHOM ISl HAXOXKIACHUS HAWIIYYILEro
pelieHrs B MPUKIAAHBIX 3a7adyax. Bropas mpousBoaHasi, €€ reOMEeTPUUYECKU U
busndeckuit cmpici. [IpumeHeHne TPOW3BOMHON K HCCIENOBAHUIO (DYHKIUN U
noctpoeHuto rpadpukoB. HaxoxaeHue ckKopocTu Ui mpoliecca, 3aJaHHOTO
dbopmy1oit u rpaduxom.



[lepBooOpa3nas u unrerpain. [IpumeHeHune omnpeaeneHHOro WHTErpana AJis
HAXOXJEHUS IUIOIIAAW KpuUBOJIMHEHMHOW Tpamnenuud. Dopmyna HerotoHa—
JleitOHuua. Ilpumepsl nprMeHeHUs: UHTErpaia B (GU3UKE U TEOMETPHH.

YpaBHeHUs U HEPABEHCTBA

PaBHOCWJIBHOCTH ypaBHEHMI, HEPABEHCTB, CUCTEM.

PannoHanpHble, HppalMOHAIBHBIE, TIOKA3ATEIbHBIE U TPUTOHOMETPUUYECKHE
ypaBHEHUs M cucTeMbl. OCHOBHBIE NIpPHUEMbl HUX pEUICHUs (pa3joKEeHUEe Ha
MHOKHTEIH, BBEJICHUE HOBBIX HEM3BECTHBIX, MOICTAHOBKA, TPapHUECKHI METO).

PanmonansHele, MppallMOHAIBHBIE, IOKA3ATEIbHBIE U MPULOHOMEMPUYECKUE
Hepasercmea. OCHOBHBIE TpPUEMBbl HMX pelleHus. Vcrnonb30BaHWE CBOMCTB U
rpadukoB QyHKIUI MU PELICHUN ypaBHEHUN U HEpaBEHCTB. MeTOl MHTEPBAJIOB.
N300pakeHre Ha KOOPJIMHATHOM MJIOCKOCTHM MHOYKECTBA PELICHU ypaBHEHUU U
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

IIpruMmeHenne MaTeMaTU4eCKUX METOAOB Ul PEUICHUS COACPIKATEIIbHBIX
3aJa4 U3 pa3IMyHbIX 00JacTel HayKW W NMpakTuUKU. MHTepnperanus pesynbrara,
Y4ET pEeAIbHBIX OTPAaHUYECHUM.

KOMBHUHATOPHKA, CTATUCTHUKA n TEOPUA
BEPOSITHOCTEMN

JJIeMeHTbl KOMOUHATOPUKH

OcHOBHbIE TIOHATHUS KOMOMHATOPHKU. 3ajaud Ha [MOJACYET YHucia
pa3MelleHni, IEPECTaHOBOK, coueTaHuil. Pemenue 3agau Ha nepedop BapUaHTOB.
®opmyna Ounoma HproTona. CpolicTBa OWHOMUHAIBHBIX KO3(P(ULIHUEHTOB.
TpeyronpHuk Ilackans.

JJIEeMEHTBI TEOPUH BEPOSATHOCTEH

CoObITHE, BEPOSITHOCTH COOBITHUS, CIIO)KEHUE U YMHOKEHHE BEPOSITHOCTEH.
Ilonsamue o nesasucumocmu cobvimuil. [JJuckpemuas ciyyanuHas 6eaudund, 3aKOH
ee pacnpeodenenus. Hucnogvle xapakxmepucmuku —OUCKPEMHOU  CIVYAUHOU
genuuunsl. Ilonsamue o 3akone 601bwUX YUCel.

DJIeMEeHTbI MaTeMATHYeCKON CTATHCTUKHU

[IpencraBnenue naHHbBIX (TaOMUIBI, JUArpaMMmbl, rpadukH), cenepanvhas
COBOKYNHOCMb, 6blOOPKA, cpeoHee apupmemuyeckoe, meouauna. Illonamue o
3a0auax Mmamemamuyeckol CImamucmuky.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 6eposimHoOCIHbIX MeMoOoos.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHre IByX NpsIMBIX B IpocTpaHcTie. [lapamnensHOCTh
npssMord M Iockoctd. llapamnensHocTh mockocTed. llepnenauKynsspHOCTH
IPAMON M IUIOCKOCTHU. llepneHauKyisip U HakIOHHAs. YTOJI MEXAY HPSIMOU U
TUIOCKOCTBIO. JIByrpanHbIit yIoJI. Yron MEXKITY TUIOCKOCTSIMM.
[leprieHIUKYJISPHOCTD IBYX IIJIOCKOCTEH.

['eomeTpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: NMapauIeIbHBIA MEPEeHOC,
CUMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[TapamiensHoe TpOEKTHpOBaHUE. [l10wjadb Opmo2oHANbHOU NPOEKYUU.
N300paxeHne npocTpaHCTBEHHBIX (UTyp.

MHoOrorpaHHuKHU



Bepumnbl, pebpa, rpaHu MHOrorpaHHuka. Paseepmxa. Mwuococpanmuvie
yenvl. Boinykavie muozoepannuku. Teopema diinepa.

[Ipuzma. Ilpamas wu  wmaxknonnas nupusma. llpaBunbHas  npuszMa.
[Mapamnenenunen. Kyo0.

[Mupamuna. [lpaBunbHas nupamuaa. Yceuennas nupamuoa. Tetpadap.

CummeTpuu B KyOe, B apajuieienuIese, B npusme u nupamuoe.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpeacraBnenre 0 NPaBUIbHBIX MHOTOIPAHHHMKAX (TETpasap, KyO, OKTa’p,
JOACKAdIp U UKOCAdIP).

Tesia M MOBEPXHOCTH BpPalleHUSsI

Humuanp u KoHyc. Yceuenmwiti xonyc. OCHOBaHHE, BBICOTa, OOKOBas
NOBEPXHOCTh, oOOpasyromas, pasBeprka. Ocesvle ceuenuss U  CceyeHus,
napanienbHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. Kacamenvras niockocms K cghepe.

HN3MmepeHns: B reoMeTpuu

O6bem u ero uzmepenue. aterpansHas popmysa oobema.

®opmynbsl 00beMa Ky0Oa, IpPSIMOYTOJIBHOTO Napajulelenunena, MpU3Mbl,
nuinHapa. dopmynbl o0bema mnHpaMuibl U KoHyca. DOopMysbl  IIJIOIIATU
NOBEPXHOCTEN UIMHAPA U KoHyca. PopMyIibl 00beMa 1mapa U Iiomaau chepsl.

[Tonobue Ten. OTHOLIEHUS MIIOMAAeH TOBEPXHOCTEN U 00bEMOB MOJOOHBIX
TEJ.

KoopauHaTsl 1 BEeKTOPHI

[IpssmoyrosibHast  (JexkapToBa) CHUCTEMa KOOPAMHAT B IPOCTPAHCTBE.
dopMyiia paccTOsHUA MEXAY IBYMs TOUKaMH. YpaBHEHUS cepsbl, niockocmu u
NPSMOU.

Bekropel. Moayne BekTopa. PaBeHCTBO BeKTOpOB. CIll0OEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIO. Pa3ioxkeHue BEKTOpa IO HANpPaBICHUSM. YTOJI
Mexay IByMs BekTopamu. [Ipoekuus Bekropa Ha ock. KoopamHaTel BeKTOpa.
CkansipHOE IPOU3BEACHUE BEKTOPOB.

Hcrnons30BaHnEe KOOPAMHAT M BEKTOPOB MPHU PELICHHH MAaTEMaTUYECKHUX H
MPUKIIAIHBIX 3a]1a4.

1.2. MecTo y4yeOHOH TMCUMILIMHBI B Y4eOHOM IJIaHe
[Tporpamma yuebHoM nuctiummuabl «O/[Y.11 MartemaTtuka: anrebpa u Hadana
MaTEMaTUYECKOTO aHaIN3a; TEOMETPUS» TpeIHA3HAUYCHA ISl H3yUCHUS
MaTEMAaTUKH B YUPEXKICHUSIX CpeIHero npodeccuoHalIbHOro 00pa3oBaHus,
peanu3yrnmx 00pa3oBaTeIbHYIO IPOTPaMMy CPETHETO (TIOJIHOT0) 00IIeTo
oOpa3oBaHusl, MPU NOJATOTOBKE KBATM(DUIIMPOBAHHBIX CIEUUATUCTOB CPETHETO
3BeHa. [lo mporpamme 0a30BOil MOATOTOBKU. Y POBEHb OOpPa30BaHUsA: OCHOBHOE
oOmree oOpa3zoBanue. KBpanudukanus: Crenuaiuct Mo Typu3My.
[Ipodune mosygaeMoro mnpodecCuoOHaTBLHOTO0 00pa30BaHUs IMIPU  peau3aluu
IPOrpaMMBbl CPEHETO 001IEero 00pa3oBaHMs: COIUATBHO-IKOHOMUYECKHII.
JluciunmHa w3ydaeTcs Kak 0a30BbIi YUEOHBIN MTPEAMET.



1.3. Pe3yibTaThl 0CBOCHUS YU4eOHOM M CIHUIIIUHbI
(nuunocmHuvle, Memanpeomemusbie, npeomemuule 8 coomsemcmeuu ¢ PI'OC cpednezo obwezo
0bpaszosanus)

B pesynbrare uszyuenus yudeOHo# nucuurmiumubl «OY.11 Martematuka:
anredpa ¥ Hayajaa MaTeMaTHYECKOr0 aHAJIN3a; TEOMETPUS» 00yUaroIUKCs TOKEH

3HATH/MIOHUMATD.

o 3HAYEHWE  MAaTEeMaTU4YeCKOM  HayKu i1 pelIeHds  3ajad,
BO3ZHHMKAIOIIMX B TEOPUU U MPAKTUKE; IIUPOTY U B TO K€ BPEMS OIPAHHUYEHHOCTh
IIPUMEHEHUS MaTEMaTUYECKUX METOA0B K aHAIM3y U MCCIIEIOBAHUIO IIPOLIECCOB U
SIBJICHUI B IPUPOJIE U OOILIECTBE;

o 3HAYECHHE MPAKTUKN U BOIPOCOB, BOZHUKAIOIINX B CAMOW MaTeMaTHKE
s (OopMHUpOBaHUS U PA3BUTUS MATEMaTUYECKOM HAyKH; HCTOPUIO Pa3BUTHUS
MOHATHUS YUCIIA, CO3/IaHU MAaTEMaTUYECKOr0 aHaIN3a, BOSHUKHOBEHUS U Pa3BUTHUS
TE€OMETPUU;

o YHUBEPCAIbHBIA  XAapaKTep 3aKOHOB JIOTMKA MaTE€MaTUYECKUX
pacCcykJIeHUM, UX MPUMEHUMOCTb BO BCEX 00JI1ACTSIX YEIOBEUECKOU AeATEIbHOCTH;

o BEPOSITHOCTHBIM XapaKTEp pa3JIMYHBIX IIPOLIECCOB OKPYKAIOLIETO
MUpa.

AJITEBPA

yMeThb!

o BBIIIOJIHATh apu(PMETUYECKHE JIEUCTBHS HaJa 4YHUCIaMH, cOoYeTas
YCTHBIE U MHUCbMEHHBIE MTPUEMBI; HAXOAUTh NPUOIMKEHHbIE 3HAYEHHSI BETUYUH U
NOTPENIHOCTA  BBIYMCIECHUNW (aOCONMIOTHAsE W OTHOCUTENbHAs); CpPaBHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

o HaXOJUTh 3HAYEHUS KOpHS, CTEIIEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUH HA OCHOBE OINPENECIECHUs, HCHOJb3Yysd IpHU
HEOOXOJMMOCTH HWHCTPYMEHTAJIbHBIE CPEACTBA; IOJIb30BAThCS MPUOIHKEHHON
OLICHKOM IpY NPAKTUYECKUX pacyeTax;

o BBINIOJIHATh TPEOOpa30BaHUsl BBIPAKEHUH, TPUMEHSSA (QOPMYIIHI,
CBSA3aHHBIE CO CBOICTBAMU CTEIEHEW, JOrapu(pmMoB, TPUTOHOMETPUUECKUX
byHKIM;

HCMO0JIb30BaTh NPUOOpPEeTEHHbIE 3HAHUS M YMEHHSl B NPAKTHYeCKOM
JAeSITeJIbHOCTH U NOBCETHEBHOM KN3HHU '

o JUI TIPAKTUYECKUX pacdyeToB Mo ¢opmynaM, BKIoudas (GopMysl,
coJiep Kallle CTENeHH, PauKalbl, JIOTapU(PMbl U TPUTOHOMETpUUECKHE (QYHKIIUH,
UCIIONB3Yysl TpPU HEOOXOJUMOCTH CIPAaBOYHbIE MaTepuajbl M HpOCTeHIIne
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

DYyHKIUHN U TPAPUKU

yMeTb!

® BBIYUCIIATH 3HaU€HUE (QYHKIMH MO 3aIaHHOMY 3HAYEHUIO apryMEHTa IMpu
pa3IMyYHBIX COC00ax 3aAaHus PYHKINU;

* IloMuMoO yKa3aHHBIX B JAaHHOM pa3jeiie 3HaHWW, B TPeOOBaHHWSA K YPOBHIO MOATOTOBKHU
BKIIFOYAKOTCA TAaKXKC 3HAHUA, HCO6XOZ[I/IMI>IG AJIs1 OCBOCHMUS MCPCUNCIICHHBIX HUKC YMeHI/Iﬁ



® OIPE/CNATh OCHOBHBIE CBOWCTBA YMCIOBBIX (DYHKITMH, WUILTFOCTPUPOBATH
uX Ha rpadukax;

® CTpOUTh TpadUKUA HM3yUYEHHBIX (YHKIMH, WLTIOCTPHPOBATH MO TpadHKy
CBOMCTBA DJIIEMEHTAPHBIX (PYHKITUH;

® HCTIOJH30BaTh MOHATHE (DYHKIMH TSI OTIMCAHUS W aHAIM3a 3aBUCUMOCTEN
BCIINYWH;

HCIO0JIb30BaTh NMPHOOpPeTeHHbIe 3HAHUS W YMEHHSl B NPAKTHYECKOI
AeATEJHbHOCTH U MOBCETHEBHOM KU3HHU:

o JUIST ONMCAHUS C TOMOIIBI0 (PYHKIMHA pa3TUYHBIX 3aBUCUMOCTEH,
NPEJICTABICHUS UX TpaQUUeCKH, HHTEPIIPETAUU TPpadUKOB.

Hauyana maTeMaTH4ecKOro aHA/IU3a

YMeTh:

o HaXOJUTh IMTPOU3BOJAHBIE AIEMEHTAPHBIX (PYHKIIUH;

o UCIIOJI30BaTh MPOU3BOJHYIO JJIsi M3YYEHHsS] CBOWCTB (YHKUMA U
OCTPOEHUs IpaUKOB;

o OPUMEHATh  MPOM3BOAHYIO JJIsi  TNPOBENEHUS  MNPUOJIMKEHHBIX

BBIYMCJICHUW, peIaTh 3aJayd [PUKIAJHOTO XapakTepa Ha HAaXO0XKICHUE
HanOOJIBLIEr0 U HAUMEHBIIErO 3HAUYCHHUS;

o BBIUUCIIATh B NPOCTEHIIUX CIy4YasX IUIOMAAd W OOBEMBI C
VCIIOJIb30BaHUEM OIPEIEIEHHOTO NHTETPAIA;

HCIO0JIb30BaTh NPUOOpPETEHHBbIE 3HAHWUS M YMEHHSl B NPAKTHYECKOH
AeATeJbHOCTH H NOBCEAHEBHOM KU3HU JUIS:

o pelmieHrs  NPUKIAAHBIX  3a4a4, B TOM  4YHUCIE  COLMAIBHO-
HPKOHOMUYECKUX U (PU3MYECKHX, Ha HauOOJIbLIME W HAUMEHbLINE 3HAYEHUS, Ha
Hax0JIEHUE CKOPOCTH U YCKOPEHUSI.

YpaBHeHMs U HEPABEHCTBA

yMeThb:

o pemiatb  palOHaJIbHBIE,  TOKa3aTellbHble,  JOorapupMUUYecKue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOIAIIMECS K JIMHEWHBIM M KBAaJAPATHBIM, a
TaKXe aHAJOTMYHbIC HEPABEHCTBA U CUCTEMBI,

. UCIIOJIB30BaTh  rpadMyecKuii METOJ PEIICHUS YpPaBHCHHH U
HEPABEHCTB;

° M300pakaTh Ha KOOPJAWMHATHOM IUIOCKOCTH pEUICHUs ypaBHEHUH,
HEPABEHCTB U CUCTEM C IByMSI HCU3BECTHBIMU;

o COCTaBIISITb M pEIIATh YPABHEHHS WM HEPABEHCTBA, CBA3BIBAIOIINE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAIHBIX) 3a/1a4aX.

HCIO0JIb30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHHSl B NPAKTHYECKOM
NAeATeJbHOCTH H NOBCEAHEBHOM KU3HU:

® JJIA HOCTpOCHI/I}I U HCCICI0OBAHUA HpOCTGfIHIHX MATCMATHUYCCKUX
MoOJene.

KOMBUHATOPHKA, CTATHUCTHUKA " TEOPUS
BEPOSITHOCTEM

yMeThb!



o peliath npocTeriine KOMOMHATOPHBIE 3aa4l METOJ0M Iiepebopa, a
TaK)Ke C UCIOJIb30BAHUEM U3BECTHBIX (OPMYIT;

o BBIYHCIIATHh B MPOCTEHIINX CIIy4asiX BEPOSITHOCTA COOBITHI HA OCHOBE
MOJICYETa YHCIIA UCXOJI0B;

HCMOJIb30BAaTh NPHOOPETEHHbIe 3HAHUSL M YMEHHSI B NPAKTHYECKO
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU:

J JUISL aHaliu3a PeasIbHbIX YUCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJE
auarpaMM, rpaQukos;

J aHann3a MHQOPMAIK CTATUCTUYECKOTO XapaKTepa.

IF'EOMETPUS

yMeThb:

J pacro3HaBaTh Ha YepTeKax M MOJENIX MPOCTPAHCTBEHHBIE (DOPMEI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, H300PAKEHUSIMU;

J ONKCHIBATh B3aUMHOE pACIONOXKEHHE TMPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 00 IMOM PACNONONHCEHUU,;

o aHaJIM3UpPOBaTh B MPOCTEHUIIUX CIy4asX B3aUMHOE pPAaclOJIOXKEHHUE
O0OBEKTOB B POCTPAHCTBE;

. n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJbIE Tela; BHIMOIHSITH
YEepTEXH 1O YCIOBHIM 3a/1a4;

. cmpoums npocmeliuiue cevenus Kyoa, npusmol, RUPAMUObL;

o pelath IUIAaHUMETPUYECKHEe M TPOCTEUIINE CTEPEOMETPUUECKHE

3a/layd Ha HAXOXKICHUE TCOMETPHUUYCCKHUX BEIWYHMH (IJIMH, YTJIOB, ILJIOIIAJEH,
00BEMOB);

L4 HCIIOJIB30BAaTh Ipu PCIICHUHN CTCPCOMCTPUUCCKUX 3agad
IIaHUMCTPUUICCKUC (baKTBI U MCTObI;
L4 IMPOBOJUTDL JOKA3ATCIILHBIC PACCYKIACHHUA B XOJAC PCHICHWA 3a/1a4;

HCNOJIb30BATh NPHOOPETEHHbIe 3HAHUSL W YMEHHSI B NPAKTHYECKOI
NeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU:

o JUISL  MCCIIeIOBaHUA (MOJCIUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX
CUTYallMil Ha OCHOBE U3YUYEHHBIX (POPMYJ U CBOWCTB PUTYD;
o BBIYMCIICHUS 00BbEeMOB u IJI0IIAIEH ITOBEPXHOCTEN

MNPOCTPAHCTBCHHBIX TCJI TIPpU PCHICHHUUN IIPAKTHYCCKHUX 3aJda4, HCIIOJb3yA IIpU
HGO6XOI[I/IMOCTI/I CIIPAaBOYHUKHU W BBIYUCIIUTCIBHBIC YCTpOﬁCTBa.



2. COOJEP KAHUE YUYEBHOM JUCHUITIUHBI
2.1. TeMmaTuuyecKMii IVIAH U COePKaHME YUeOHOM JUCHMIIIIHMHBI

KosmuectBo
qaC0B Ha pa3ae’i
Ayn | Camocro-
- ATeJdbHaA
HanmenoBanme pasgena | Top | paoora, Tembl pa3gena
Has gac
pao
oTa,
qyac
Paznen 1.
BBenenue. 4 4 Tema 1. MaTemaTHKa KaKk 4acTh
IHoBTOpPEHME 00111e4YeI0BEYECKON KYIbTYPHI.
IIKOJBLHOT0 Kypca. Ponb v 3HaueHNEe MaTeMaTHUKU
(3HAKOMCTBO C UCTOpUEH Pa3BUTHS
MatreMaTuku). Pemenue
yYIOpaXHEHUH HA TIOBTOPEHHUE.
12 14 Tema 2. Toxx1eCTBEHHBIC
peoOpa3oBaHUs BhIPAKEHUM.
MeToa MaTeMaTHIECKOM
WHIYKITAN.
10 |4 Tema 3. [TocTpoeHue rpadukoB
AIIEMEHTAPHBIX (PYHKIIHUA.
Paznen 2. 22 |11
Tpuronomerpusi. Tema 1. OCHOBBI TPUTOHOMETPUH.
WN3MepeHnst Ha MECTHOCTH.
12 |4
Tema 2. TpuroHoMeTpuyeCKue
(GyHKIUH.
14 14 Tema 3. Perienue
TPUTOHOMETPUUYECKUX YPABHEHUI
Y HEPABEHCTB.
2 4
Tema 4. Cuctemsl
TPUTOHOMETPUUECKUX YPABHEHUI.
Paznen 3. 10 |4 Tema 1. Kopuu, cTenenu u
IHoka3zarenbHas u JorapupMsl.
Jorapupmuyeckas
(pyHKIHA. 4 4 Tema 2. UppatnmonansHbie
yYpaBHEHUSI.
4 4 Tewma3. [TokazaTenpHbIC U
jgorapudmuueckne QyHKIUU.
8 4 Tema 4. PerieHre nmoka3aTeIbHbBIX




U JorapuMUYECKUX YpaBHEHUN U
HEPaBEHCTB.

Hroro 3a 1 cemectp: | 102 | 51
153
2 cemecTp
Pa3nen 4. Pernenue 2 Tema 1. PemeHue 3ana4 Ha JBUXKCHHE.
TEKCTOBBIX 32124, 2 Tema 2. Pemmenue 3agad Ha paboTy.
2 Tema 3. Pemenue 3a1a4 Ha MPOLIEHTHI,
Ha CMECH U CIlJIaBBblI.
2 2 Tema 4. PeneHnne TEKCTOBBIX 3aJ1ad Ha
COCTAaBJICHHUC ypaBHeHHﬁ, HCPABCHCTB U
UX KOHCTPYKIIMHI U3 Pa3IM4HbIX
o0Oiacreit KU3HECACATCIBbHOCTH YCIIOBCKA.
Pa3znen 5. Hayaga 6 2
MaTeMaTHYeCKOT 0 Tewma 1. Ilpuparmenue GyHKIUN.
aHaIM3a. Ornpenenenue Npou3BOIHOMN U €€
IIpousBoaHas (bU3UYECKUN U TCOMETPHUICCKUM
GyHkun. CMBICII.
6 2
Tema 2. [IpaBuia BbIYHCICHUSA
MIPON3BOJIHBIX.
4 2
Tema3. [IponsBoaHas CIOKHOU
byHKINH.
4 2 Tema 4. [TpousBomHbIC
TPUTOHOMETPUUECKUX (PYHKITHIA.
4 2 Tema 5. IIpousBoaHast
MOKa3aTeIbHOU U
norapupMudeckon QyHKIIHH.
Pa3znea 6. 2 2
IIpumenenue Tema 1. MeTo1 HHTEPBAJIOB.
HENpePbIBHOCTH U 6 2 Tema 2. KacarenbHas k rpaduxy
MPOU3BOHOM. GbyHKIUY.
8 2
Tewma 3. [IpubnnxéxnnbIe
BBIUHCJICHUS.




12

Tema 4. UccnenoBanue QpyHKITUH.

8 Tema 5. Meron MmaTeMaTn4ecKoro
MOJIETTMPOBAHHUS (PEIICHUE
MPUKJIAJIHBIX 33124 Ha HAXOXKJICHUE
HanOOJIBIIETO ¥ HAUMEHBIIIETO
3HauYeHUs QYHKIIUHN).
Paznen 7. 8
IlepBooOpa3nas n Tema 1. IlepBooOpazHas u
HHTErpaJl. UHTETpall.
Borunciienue OCHOBHBIE MTOHSTHS.
miomaaei miockux | 12 Tema 2. Beruucienue miomaaen
¢uryp n 06émo0B TJIOCKUX (PUTYD.
TeJI BpalleHus.
2
Tema 3. Boruucienue 00bEMOB TE
BpaIl[CHUS.
8
Tema 1. IIpsiMBbIE€ U TITIOCKOCTH B
Paznen 8. . IIpsimble u MIPOCTPAHCTBE.
MJIOCKOCTH B|8
MPOCTPAHCTBE. Tema 2. MHOTOTpaHHUKHM.
MHOrorpaHHuKH.
Pazmen 9. 4
Koopaunarsl u Tema 1. BeKTOpbI B MPOCTPAHCTBE.
BEKTOPHI B 4
NMPOCTPAHCTRBE. Tema 2. MeToa KoopAuHAT B
MIPOCTPAHCTBE.
2 Tema 1. I3mMepenust B reOMETpUH.
Paznen 10.
N3mepenus B
2 Tema 2. Llununnp, KoHyC, map.

reomerpuu. O0bEMBbI
TeJ.
Tesia 1 moBepxXHOCTH




BpalieHusl. 4 2 Tema 3. O0BéMmsl Tei. [tomans
MTOBEPXHOCTH.
2
Pazgem 11.
JJIeMeHTbI 4 Tema 1. DnemMeHTHI
KOMOUHATOPUKY H KOMOMHATOPHUKH.
TEOPHUH
BEPOATHOCTEH. 3 2 Tema 2. DneMeHThI TEOpuHn
J1eMEeHThI BEPOSITHOCTEH.
MaTeMaTH4YeCKOM
CTATHCTHKH. 3 2
Tema 3. D1eMeHTHI
MaTEeMaTUYECKOU CTAaTUCTUKH.
132 54
Hroro 3a 2 cemectp:
193
2
Koncynbranus:
5
NunuBuyanbHbIN
MIPOEKT:
236 110

Hroro: 346 u.




3. XAPAKTEPUCTUKA OCHOBHbIX BUJIOB
YYEBHOU JEATEJBHOCTHU CTYJAEHTOB

HaumeHoBaHue pasjesa/TeMbl

Buabl yueOHbIX 1eiicTBHH

Paspenl. Baeaenue. IloBTOopenme
IIKOJIBHOI0 Kypca.

Tema 1. MaremaTuka Kak 4acThb
o011euenoBeyeckoil KynbTypsl. Ponb u
3HAYCHHE MAaTEeMaTHKH (3HAKOMCTBO C
UCTOpUEH pa3BUTHUSI MATEMATHKH).

Koncnextuposanmue, ay/MpoBaHmue,
CaMOCTOSITe/IbHAsI pa0d0Ta ¢ HCTOYHUKAMH
nHpopManuu, padora ¢ ydeOHHMKaAMH,
pelLieHHe IPUMEPOB.

Tema 2. ToxknecTBEHHEBIE
npeoOpa3oBaHUs BBIPAKESHUM.

KoncnexkTupoBanmue, ayIMpoBaHue,
CaMOCTORITeIbHASI PadoTa ¢ HCTOYHHKAMU

Meron MaTeMaTU4ECKON MHAYKIIUH. ungopmauum, pabora ¢ yueounkamm,
pellieHHe PUMEPOB.

Tema 3. [TocTpoeHue rpa(bI/H(OB KoncnexktupoBanme, ayJAupoBaHmue,
uHpopmanuu, padora ¢ y4yeOHMKaMHU,
pa6ora ¢ rpadukamMu, YTeHne rpauKoB.

Pasznea 2. Tpuronomerpusi

Tema 1. OcHOBbI TpuroHoMmerpuu. | Koncnexruposanue, ayJHpoBaHHe,

I/IBMCpeHI/IH Ha MCCTHOCTH.

caMocCTodATe/IbHAsA paﬁoTa C HICTOYHHUKAMHU

uHpopmanuu, padora c¢ y4deOHMKAMM,
pelieHue NpHMepoOB, H3MEPEHHs HA
MECTHOCTH.

Tema2. TPUTOHOMETPHUYECKHE Koncnextuposanmue, ayMpoBaHue,

GyHKIMH. CaMoOCTOSITeIbHAsA PadoTa ¢ HCTOYHMKAMH
uHpopManuu, padora ¢ ydeOHHMKAMMH,
peuenue NpUMeEpoB, noCTpoeHne
rpagpukos, ureHue rpagukos.

Tema 3. Pemienue TpuronoMerpuueckux | Koncnexruposauue, ayIupoBaHue,

YPaBHEHUU U HEPABEHCTB.

CaMOCTOATC/IbHAA paﬁoTa C HICTOYHUMKaAMH

nHpopManuu, padora ¢ y4deOHMKAMH,
pelIeHre NpuMepoB.
Temad4. Cuctembl TpuroHoMmerpudeckux | Koncnexruposanue, ayaupoBaHmue,

YPaBHEHUM.

caMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH
nHpopManuu, padora ¢ y4deOHMKAMH,
pelieHue NpuMepoB.

Pazzen 3. [loka3aTejbHass U
Jorapupmuyeckasi QyHKUMS.

Tema 1. KopHH, CTEIICHU U KoncnexktupoBanue, ayaupoBaHue,

norapudMmsi. CaMOCTOsITe/IbHasi padoTa ¢ HCTOYHUKAMU
nHpopManuu, padora ¢ y4deOHMKAMH,
pelnieHne NpUMepoOB.

Tema2. Uppanuronansubie ypaBHeHus. | Koncnekruposanue, ayaupoBaHmue,

caMoCTOsITeIbHAsA PadoTa ¢ HCTOYHMKAMH
nHpopManuu, padora ¢ ydeOHHKaAMH,
pelLIeHune NpUMepoB., MOCTPOEHHE
rpagpukoB, YTeHne rpaguKos.

Tema 3. TlokazaTesibHbIE U
jorapupmuyeckue QyHKIUU.

KoncnexkTupoBanmue, ay1MpoBaHue,
CaMOCTOAITEIbHASI PadoTa ¢ HCTOYHHKAMU




uHpopmanuu, padora ¢ yuyeOHHKAMHU,
pelleHne NPUMeEpPOB.

Tema 4. PellieHME IIOKa3aTEIbHBIX U

KoncnexktupoBanmue, ay1MpoBaHue,

norapuGMHUYECKUX ypaBHEHHIT 1 | CAMOCTOsITe/IbHAsE Pa00Ta ¢ HCTOYHHKAMHU

HepaBEHCTB. uHpopmanuu, padora ¢ yuyeOHHUKAMHU,
pelieHne NPUMeEpPOB.

Pasnen 4. PelleHue TEKCTOBBIX 3a/1a4.

Tewma 1. Pemienne 3aga4 Ha qBUKEHUE. KoncnexktupoBanme, ayaMpoBaHue,

CaMOCTOATC/IbHANA paﬁoTa C HCTOYHUKaAMH

uHpopmanuu, padora ¢ y4yeOHHUKAMHU,
pelnleHne NPUMeEpPOB.
Tema 2. Pemienue 3agau Ha paboTy. KoncnexktupoBanme, ayaMpoBaHue,

CaMOCTOATC/IbHANA paﬁoTa C HCTOYHUKaAMH

uHpopmanuu, padora ¢ y4yeOHMKaMHU,
pelnieHne NPUMeEpPOB.
Tema 3. Pemenue 3agau Ha npoueHTsl, Ha | KoHcnekTupoBaHme, ayJ1upoBaHue,

CMCCHU U CIIJIaBBbI.

caMocCTodATe/IbHAsA paﬁoTa C HICTOYHHUKAMHU

uHpopmanuu, padora ¢ y4yeOHMKaMHU,
peleHne NPUMeEpoB.

Tema 4. Pemenue TekcToBbIX 3a1au Ha | KoHcnekTupoBaHme, ayaupoBaHue,

COCTABJICHUEC YpPAaBHEHMM, HEPABCHCTB U HUX | CAMOCTOSITEJbHAsA Pad0Ta ¢ HCTOYHUKAMH

KOHCTPYKUMH M3  pa3iMyHbIX obOnacredl | uHpopmamuu, padora ¢ y4YeOHUKaAMHU,

JKU3HEJCATEIIBHOCTH YEJIOBEKA. pelnieHre NPUMeEpPOB.

Pasnen 5. Hauajia MaTreMaTu4ueckoro

aHasm3a. IlpousBognasi pyHKUuUM.

Tema 1. ITpupaienue (byHKHI/II/I. KoncnexktupoBanue, ayaupoBaHue,

OmnpeneieHre TNPOM3BOMHON U ed | CaMOCTosITeIbHAS padoTa ¢ MCTOYHMKAMH

buznyeckuit 51 r€OMETPUYECKHUI ungopmauwiu, pabora ¢ yuedHuxam,
pelieHre NpuMepoB.

CMBICIJI.

Tema 2. IlpaBunma  BeumcneHus | Koncnexruposanue, ayupoBaHHe,

TIPOU3BOIHBIX. CaMoOCTOSITeIbHAsA PadoTa ¢ HCTOYHMKAMH
uHpopmanuu, padora c¢ y4deOHMKAMM,
pelIeHne NpuMepoB.

Tema3. [IpownsBoaHas ciJ10)kHOI1 | Koncnekruposanmue, ay1upoBaHmue,

GyHKIHH. CaMoOCTOsITeIbHAsA PadoTa ¢ MCTOYHHMKAMH
uHpopmanuu, padora ¢ y4yeOHMKaMHU,
peleHne NpruMepoB.

Tema 4. HpoplgBoﬂHHe KoncnexkrtupoBanmue, ayaupoBaHue,

TPUTOHOMETPUUECKUX (PYHKIIHIA.

caMocCTodATEe/IbHAsA paﬁoTa C HCTOYHHUKAMHU

uHpopmanmuu, padora ¢ y4yeOHMKaMHU,
pelieHHe IPUMEPOB.
Tema 5. [IpousBogHas nmokazarenabHoO | KoHcnekTupoBanue, aynupoBanue,

U JJorapuPpMUIECKON PyHKITUH.

caMocCTodATe/IbHAsA paﬁoTa C HCTOYHHUKAMHU

uHpopmanmuu, padora ¢ y4yeOHMKaMHU,
peleHne NpruMepoB.

Paznea 6.

IlpumeHeHne HempepbIBHOCTH U

MPOU3BOJIHOM.

Tema 1. MeTOJT MHTEPBAJIOB. KoHcnekTuposanue, aylupoBanue,




caMocCToOodATEC/IbHAsA paﬁoTa C HCTOYHHKAMH

uHpopManuu, padora c¢ y4deOHMKaAMH,
pelIeHne NpuMepoB.

Tema 2. KacarenbHas k Tpaduxy KoncnekrupoBanue, ay1upoBaHmue,

yHKIHN. CaMoOCTOSITEIbHAsA PadoTa ¢ HCTOYHHMKAMH
nHpopManuu, padora ¢ y4deOHHMKaAMH,
pelIeHne NpUMepoB.

Tema 3. [IpuOnmkEHHBIC BHIYUCIICHHS. Koncnexruposanue, aynupoBanme,
CaMoOCTOSITEIbHAsA PadoTa ¢ HCTOYHHMKAMH
uHpopManuu, padora c¢ y4deOHMKaAMH,
pelIeHne NpuMepoB.

Tema 4. VccnenoBanue GyHKITHIA. KoncnexkrupoBanue, ayMpoBaHue,
CaMoOCTOSITEIbHAsA PadoTa ¢ HCTOYHHMKAMH
uHpopmanuu, padora c¢ y4deOHMKAMM,
pelieHune NpUMepoB, NOCTpOeHHE
rpagpukos, YyTeHHe rpaguxos.
IHoaroroBka Kk ceMuHapy.

Tema 5. Meton MaTeMaTHUECKOTO KoncnexkrupoBanue, ay1upoBaHmue,

MOJIETTUPOBaHHUS (PEIICHHE

caMocCTodATe/IbHAasA paﬁoTa C HCTOYHHUKAMHU

OPUKIAIHBIX 3a71a4 Ha HAXO0XKICHHUEC HHpoOpManuM, paboTa ¢ ydeOHMKamu,
6 peuienue NPUMEPOB. Pemenne

HaHOOIBIICTO H HE}'I/IMGHBH_IGFO NPURKJIAAHBIX 3aaad. HOI[FOTOBKa K

3HaYeHUs QYHKITUHN). ceMHHapY.

Pazznen 7. [lepBooOpa3Hasi 1 MHTErpaJl. Koncnextuposanue, aynupoBaHHE,

Beruncienue mionage miIoCcKux
¢uryp u 00¢M0B TEJ1 BpallleHUsI.
Tema 1. IlepBooOpa3Has u uHTErpal.
OCHOBHBIE TTIOHSITHSL.

caMOCTOsITeIbHasi padoTa ¢ HCTOYHMKAMU
uHopmaunu, padora ¢ yyeOHMKaAMHU,
pelieHue NpUMepoB.

Tema 2. Berunucnenue rwiomaaei
IJIOCKHUX (puUryp.

Koncnexktuposannue, ayMpoBaHmue,
caMoCTOsITeIbHAsA PadoTa ¢ MCTOYHMKAMH

nHpopManuu, padora ¢ y4deOHMKAMH,
pemieHue mnpumepoB. IloaroroBka k
ceMHUHAapy.

Tema 3. Brruucienue o0bEMOB Ten | Koncnexkruposanue, ay1upoBaHue,

BpALLCHHUS.

caMocCTodATEe/IbHAsA paﬁoTa C HCTOYHHUKAMHU

uHdopmauumu, padora ¢ y4yeOHUKAMHU,
pemienue unpumepon. IloaroroBka Kk
ceMHHAapYy.

Pazgen 8. IlpsiMble W IJIOCKOCTH B

NMPOCTPaHCTBeE.

MHOrorpaHHuKH.

Tema 1. Ilpsmbie u mIockoctu B | Koncnexruposanue, ayaudpoBaHmue,

MPOCTPAHCTRBE.

caMoCTOsITeIbHAsA padoTa ¢ MCTOYHMKAMH
nHpopManuu, padora ¢ ydeOHMKAMH,
peluieHue NPUMEpPOB. Padora c
WJIIOCTPATHBHBIM MAaTePHAJIOM.

Tema 2. MHOTOIrpaHHUKH.

KoncnexkTupoBanmue, ay1MpoBaHue,
CaMOCTORITEIbHASI Pa0d0Ta ¢ HCTOYHHKAMU




uHpopmanumu, padora ¢ y4yeOHUKAMHU,
peuienue NMPUMEPOB. Pabora c
WLITIOCTPATUBHBIM MATEPHAJIOM.

Paznen 9 . KoopauHaTsl M BEKTOPbLI B
NPOCTPAHCTBE.

Tema 1. BekTopsl B IPOCTPAHCTBE

KoncnexTupoBanmue, ayMpoBaHue,
CaMOCTOsITeIbHAasi padoTa ¢ HCTOYHMKAMU
uHpopmanumu, padora ¢ Yy4YeOHHKAMHU,
peuieHue NMPUMEPOB. Pabora c
WLIIOCTPATHBHBIM MAaTEPHAJIOM.

Tema 2. Meton
MIPOCTPAHCTRE.

KOOpJIMHAT B

Koncnextuposanmue, ayMpoBaHmue,
CaMOCTOSITe/IbHAsI pa0d0Ta ¢ HCTOYHUKAMH
uHpopmanuu, padora c¢ y4deOHMKAMM,
peleHue MPUMEPOB. PaGora c
WLIIOCTPATHBHBIM MAaTEPHAJIOM.

Paznen 10.

N3mepennsi B reoMeTpuu.
O0BEMBI TeJI1.
Tesa 1 MOBEPXHOCTH BpPallleHHUSI.

Tema 1. U3MepeHUs B TEOMETPHH.

KoHncnexkTupoBanmue, ay1MpoBaHue,
caMoCTOsITeIbHAsA padoTa ¢ HCTOYHMKAMHM
nHpopManuu, padora ¢ y4deOHMKAMH,
pelieHune NpHUMepoB. Pabora c
WLJIIOCTPATHBHBIM MaTepPHAJIOM.

Tema 2. [{lunmuuap, KOHyC, map.

KOHCI’[QKTI/IPOBE\HHC, ayJIupoBaHuC,
caMocCTodATe/IbHAsA pa60Ta C HICTOYHHUKAMHU

uHpopmanuu, padora c¢ y4deOHMKAMM,
peuienue NPUMEpPOB. Pabora c
WLIIOCTPATHBHBIM MATEPHAJIOM.
Tema 3. OO0béMbl Ten. Ilnomans | Koncnekruposaunue, ayaupoBaHue,
TTIOBEPXHOCTH. CaMoOCTOSITeIbHAsA PadoTa ¢ HCTOYHMKAMH
uHpopmanuu, padora c¢ y4deOHMKAMM,
pelieHue NpHUMepoB. Pabora c

NWJUIIOCTPATUBHBIM MAaTCpPHAJIOM.

Pazzen 11. DJ1eMeHTbl KOMOMHATOPUKHU
U TeOpHuu
BEPOSATHOCTEH.
DJIeMEeHTbI
CTATHCTHKHM.

MAaTEMATHYEeCKOM

Tema 1. DnemMeHThl KOMOMHATOPUKHU

KoncnexktupoBanue, ayJ1upoBaHue,
caMOCTOsITeIbHasi padoTa ¢ HCTOYHMKAMU

uHpopmanuu, padora ¢ y4deOHHUKaMH,
pelieHne NpuMepoB.
Tema 2. Di1eMeHTBI TEOPUH BEPOATHOCTEN KoncnexktupoBanme, ayaMpoBaHue,

CaMOCTOsITeJIbHasi padoTa ¢ HCTOYHMKAMU
uHpopmanuu, padora ¢ y4yeOHHKAMHU,
pelieHre NPUMEPOB.

Tema 3. DJIeMEHTEl  MaTeMaTHYECKOU

KoncnexkTupoBanmue, ay1MpoBaHue,




CTaTUCTUKH CaMOCTOSITeIbHAsI pa0d0Ta ¢ HCTOYHMKAMH
uHpopManuu, padora c¢ y4deOHMKaAMH,
peuieHue npuMepoB. Padora ¢ Tabamuamu
U MarpaMMaMH.

4.YYEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE ITPOT'PAMMBbI

Peanuzamus mporpaMMbl JAMCHUIUIMHBI TpeOyeT Halu4us ydeOHOro KaOuHeTa
MaTeMaTHKH; MAaCTEPCKUX - ; maboparopui__ -
O6opynoBanne yaeOHOTO KaOWHETA: MOJIEH, MAKETHI, IUTAKATHL, IOPTPETH yIEHbIX.

TexHuyeckue cpecTBa 00YUCHHUSI: MHTEPAKTUBHAS JOCKA, DKPaH, IIPOEKTOP,
KOMIIBIOTEP (MHTEPHET).

HNHTEpHET-NCTOYHUKH
HUcnonb3oBanue y4eOHMKOB M y4eOHBIX OCOOU
U3 JJIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM

HaumeHoBaHMe yueOHUKA Ero mecronaxoxaeHnue (ccbLiKa)

BammakoB, M.M. Maremaruka : yue6uuk / | http://biblioclub.ru/index.php?page=book&id=252172
M.U. Bammakos. - M. : KnoPyc, 2013. - 394 c. -
(HawaneHoe w cpemHee TpodecCHOHATBHOE

oOpa3oBaHue)

3emasnkoB, A.H. Beenenue B anreOpy u http://biblioclub.ru/index.php?page=book&id=222098
aHAIU3: KyJbTYPHO-HCTOPHYCCKHIH

TICKYpC: yaeOHoe mocoobue

[DnexTponnsiii pecype] / A.H. 3eMisikoB.
— M.: BUHOM. Jlaboparopust 3HaHMH,
2012. - 326 c.

ITomoIIh MO0 MaTeMaTHKE MOCTYMAIIEMY http://biblioclub.ru/index.php?page=book&id=114582
B BY3 W HAYUMHAKOUIEMY CTYICHTY
[Onexkrponnsiit pecypc] / H.®. KBauena,
B.C. Kpamop, IT.A. Muxaiinos,
B.A. Tpenorun u Jap. — MockBa -
WxeBck:  MHCTUTYT  KOMIIBIOTEPHBIX
uccaenosanuii, 2005. — 658 c.

HNuTepuer-pecypcsl

Ne i/ Ccbuika Ha HH(POPMALMOHHBII HaumenoBanune paspadoTku JocTynHocTh
pecypc B 3JIEKTPOHHOI hopme
1 http://www.biblioclub.ru YuuBepcureTckas oubnnoreka | Perucrpanus uepes mo0oit
OHJIAIH YHUBEPCUTETCKUI
KoMmbroTep. B
JlajnbpHenemM
WH/IVBHTy aJIbHBIHA

HEOI'PaHUUYEHHBIN 10CTYI
13 MF000H TOUKH, B
KOTOPOW UMEETCsI 1OCTYII
K ceTu MHTEpHET

2 http://www.e.lanbook.com WsznarenbetBo «JlaHb» Perucrparus yepes mo6oi
YHUBEPCHUTETCKHI
koMmmbtoTep. B
najJbHeHIeM
WHIUBUAYATbHBIN
HEOrPaHHUYEHHBIH JOCTYI
W3 JII000W TOYKHU, B



http://biblioclub.ru/index.php?page=book&id=252172
http://biblioclub.ru/index.php?page=book&id=222098
http://biblioclub.ru/index.php?page=book&id=114582

KOTOPOH MMEEeTCsI JOCTYI
K cetu MHTepHer
3 www.biblio-online.ru WsznarensetBo «HOpaitt» CBOGOAHBIN MOCTYTI
4 www.bibliorossica.com D1eKTpOHHO-ONOIHOTeUHAS Hoctyn u3 n1060ro
cuctema bubnmo-Poccuka YHUBEPCUTETCKOTO
KoMITbIoTepa (HeoOXoamma
peructpanms)
5 Www.rsl.ru Poccuiickas rocynapcTBeHHAS Hoctyn u3 moboro
Ooubnuoreka YHHBEPCUTETCKOTO
KoMITbIoTepa (HeoOXoamma
peructpanus)
6 www.gnpbu.ru locynapcTBeHHas CBoOosHBIN TOCTYII
nelaroruyeckast Oubnuorexa
nM. K. JI. Ymmackoro

1. [Topran Math.ru: 6ubnmuoTeka, MeuaTeka, OTMMITHA/IBI, 33149, HAYIHBIC IKOJHI,
YUHTEJbCKas, ICTOPUS MATEMATUKHU

http://www.math.ru

2. Matepuansl o MaTemMaTke B EnnHoil komutekiuy nudpoBbix 00pa3oBaTeIbHbIX PECYpPCOB
http://school-collection.edu.ru/collection/matematika

3. MOCKOBCKHUH IIEHTP HEMPEPHIBHOTO MATEMATHIECKOTO 00pa3oBaHUs
http://www.mccme.ru

4. Bes anemenTapHas mateMmatuka: CpeiHsisi MaTeMaTHyecKasi MHTEpHET-1IKoIa
http://www.bymath.net

5. l'azera «Marematuka» Mznarensckoro noma «llepBoe ceHTIOps»
http://mat.1september.ru

6. 3amaun 10 reoMeTpuu: NHHOPMAIMOHHO-TIOUCKOBAsI CUCTEMA

http://zadachi.mccme.ru

7. UHTepHET-IPOEKT «3aaaun»

http://www.problems.ru

8. MaremaTtuka B MOMOIIIb IKOJBHUKY U CTYJIEHTY (T€CTHI MO0 MaTeMaTuke online)
http://www.mathtest.ru

9. MaremaTtudeckoe oOpa3zoBaHue: MPOIJIoe U HacTosiee. THTepHeT-0ubaroTeka mo MeToAuKe
MIPENo/IaBaHusl MaTEMATUKHI

http://www.mathedu.ru

10. HayuHo-nionymnsipHbIi (PU3UKO-MaTeMaTuuecKuil sxypHan «KBaHT»
http://www.kvant.info

http://kvant.mccme.ru

11. [Hopran Allmath.ru — Bcs maremaTnka B OTHOM MeCTe

http://www.allmath.ru

12. TlpuknagHas MaTeMaTUKa: CIIPAaBOYHUK MaTeMAaTHUECKUX (GOPMYI, IPUMEPHI U 33/1a4H C
pEIICHUSIMU

http://www.pm298.ru

5.PEKOMEHAYEMAS JIUTEPATYPA
OcHoBHAA:
Ucnonvsyemoiii yuebnux uz @edepanviozo nepeuns

1. OA(1)

Marematuka: anreOpa ¥ Hadajga MaTeMAaTUYECKOrO aHalln3a, reoMeTpus. Anredpa u
Hayajga MaTreMmarudeckoro anammza. 10 kmacc: yuel. g oOrieoOpa3oBar.
opranu3anuii:0a30Bbii 1 yriuyonenssiii yposau / [C.M. Hukonbckuii, M.K. IToraros,
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http://www.pm298.ru/

H.H. Pemernukos u np.]. — 5-e m3n. — M.: TIpocsemienue, 2020. —431c. : w1 — (MI'Y
— IIKOJIE).

2. OU(2)

Marematuka: anreOpa ¥ Hadajda MaTeMaTUYECKOrO aHalln3a, reoMeTpus. Anredpa u
Hayajga MaTeMmarudeckoro asanmmsza. 11 kmacc: yuel. g oOrieoOpa3oBar.
opranu3aiuii:0a30Bblii ¥ yriryosiernsiid yposau / [C.M. Hukonbckuii, M.K. ITorarnos,
H.H. Pemernukos u np.]. — 4-e u3a. — M.: IIpocsemenue, 2020. — 464c. : wi. — (MI'Y
— IIIKOJIE).

3.0U(3)

Artanacsa JI.C. T'eomerpus. 10 - 11 kmaccel: yueb. nns oOmieoOpasoBar.
opranm3amuii / JI.C. AranacsH, B.®.byryzoB, C.b.Kagommer u ap. — M.:
[Tpocsemenne, 2021. — 230 c.

JlomosiHMTEIBLHASA:

1. KomvoropoB A.H. AnreOpa u Hayana mareMatiudeckoro ananusa. 10 - 11 kmaccsr:
yuel. I o0mieo0pa3oBar. OpraHu3alii ¢ Mpujil. Ha AJIEKTPOHHOM HocutTene /
A.H. Konmmoropog, A.M. Abpamog, FO.I1. dyaaunsia u ap. — M.: [Ipocsemienue,
2020. — 384c.

2 AmumoB III.A. .Anrebpa n Havana anammsa. 10 -11 kmaccer / IIILA. AnmumoB  — M.:
[Tpocsemenue, 2000.

3. Atanacsn JI.C. I'eometpus. 10 - 11 knaccel: yue0. ams oOmieodpazoBar. opraHnusamnuii /
JI.C. Aranacsi, B.®.byry3o08, C.b.Kagomues u ap. — M.: IIpocsemenne, 2002. — 206 c.

4. bamvakoB M.U. AnreOpa u Hauana mMareMaTHdeckoro aHanuza (0a3oBbId ypoBeHb). 10
k1. / M.U. Bammmakos. - M.: [Ipoceenienue, 2005.

5. bamvakoB M.M. AnreOpa u Hauana MareMaTH4eckoro aHaiau3a (6a30Bblii ypoBeHb). 11
k1. / M.U. bammmakos. - M.: [Tpocsemiernne, 2005

6. Komsarun FO.M. Maremaruka (Kuura 1,2). / FO.M. Konsrun u ap. — M.: IIpocerienue,
2003.

7. Komnsrun FO.M. u np. Matemaruka (Kuawura 2). — M., 2003.

8. Jlykankun I'.JI., Maremaruka. Y. 1: yueOHOe mocobue isi yupexAeHUN HadaabHOTO
npodeccuonanbHoro oopazoBanus. / I'.JI. Jlykankun, A.I'. Jlykankun. — M., 2004.

9. [Mexnenxuit N.J1. Maremaruka: yueOnuk. / W.JI. Tlexneuxuiito — M.: Ilpocsemenue,
2003.

10.  CwmupuoBa U.M. I'eomerpus. 10 (11) k1. / .M. CmuproBa — M.: [Ipocsemenue, 2000.
11. Ilepenbman SI.M. 3anumarensHas apupmeruka. / S.1. Ilepensman. — M.:
N3patensctBO Pycanona, 1994. — 208 c.

12. bamvakoB M.M. Matematuka [Tekcrt]: yueOHHK ATt CTYZCHTOB Ha4Y. U Cpel. mpod .
oOpazoBanus / M.W. bammaxkos. — M.:Jloroc, 2015. — 400 c.

13. Tpuronomerpusi: Yue6. ast 10 k1. odbuieodpazoBarenbHbx yupexaenui / FO.H.

MakaperaeB, H.I'. Munmiok, K.1. Hemkog, C.b. CyBopoga; ITox pen. C.A. Tenskosckoro. — M.:
ITpocsemenue, 1999. — 64 c.

Jlag npenoaaBaTegaei

1. AnexcanapoB A.Jl. I'eomerpus (0a3zoBblii 1 nmpoduibHbld ypoBHH). 10—11 k. / AL
Anexcanapos, A.JI. Bepuep, B.W. Peokuk. — M.: [Ipceemenne, 2005.
2. Artanacsan JI.C. I'eomerpusi (6a30Bblif 1 npodunbHbiii ypoBHu). 10-11 kmacesr / JI.C.

Aranacss, B.®. byry3os, C.b. Kagomies u ap. — M.: IIpocsemenune, 2005.

3. Konsarun F0.M., TkaueBa M.B, ®eneposa H.E. u np. nox pen. XKmxuenko A.b. Anredpa
Y HaJaJla MaTeMaTH4ecKoro aHaimsa (0a30Bsiid U nmpoduiabHbIA ypoBHH). 10 ki1, / FO.M. Komsirun
u ap. — M.: [Ipoceemenue, 2005.



4. Huxonsckuit C.M., IloramoB M.K., PemernukoB H.H. u nap. Anrebpa u Hauama
MaTeMaTh4ecKoro aHanm3a (6a3oBblil U npoduabHbIN ypoBHHU). 11 k1. / C.M. Hukoabsckuii u ap.
— M.: IIpoceemenue, 2006.

5. Huxonbckuii C.M., ITloramoB M.K., PemernukoB H.H. m np. Anrebpa m Haudana
MaTeMaTHYECKOTo aHanmm3a (6a30BbIii 1 poduiabHBINA ypoBHU). 10 k1. / C.M. Hukonbckuit u ap.
— M., 2006.

6. Mapeiruns U.®. T'eomerpust (6a3oBeiii ypoBenb) 10—11 xn. / U.®. lapeirun. M.:
ITpoceemenue, 2005.

7. Boponyns U.T. TpuroHomerpudeckue ypaBHEHHMS W HEPaBEHCTBA: KH. JUIA yduTens. /
N.T. boponyns. M.: IIpocsenienue, 1989. — 239 c.

8. Hopoodees I'.B. Ilponientusie Beruncienus. 10-11 xi.: yaeOHO-MeTOAMYECKOE TIOCOOHE /
I'.B.lopodees, E.A. CenoBa. — M.: Jlpoda, 2003. — 144c.

9. IIpouyxaes B.I'. U3mepenus B kypce MmaTeMaTUKH cpenHen mkoibsl — M.: [Ipocsemenue,
1965.
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