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NMNOACHUTEJIBHAS 3AIINCKA

PabGouast mporpamma 00mIe00pa3oBaTENbHON  yU4eOHOW  JUCITUTUIMHA
«MartemaTuka (Bkitouass anreOpy M Hayajga MaTeMAaTUYECKOTO aHaJIN3a;
reoMeTpuro)» (najiee — «MaremaTuka») MpeAHa3HAYEHA JJIsi HU3Y4YCeHUs
MaTeMaTuKu B NpodeccuoHaIbHBIX o0pa3oBaTenbHbIX opranuzamusax CIIO,
peanu3yronmx o0pa3oBaTEIbHYI0 MPOrpaMMy CpPEIHEro o0mero oOpa3oBaHUs B
npeaenax OCBOCHHUSI OCHOBHOM MpodeccoHanbHO 00pa30BaTeIbHON MPOTPaMMBbI
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOrO OOIIEro 0O6pa3oBaHUs MPU MOATOTOBKE
CIIEIUAJIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3paboTaHa Ha OCHOBE MPUMEPHON TMpOorpaMMbl U B
COOTBETCTBUU ¢ PeKOMEHIausaMu 10 OpraHU3aINK MOJYYSHUSI CPETHETO OOIIETO
oOpa3oBaHMsi B IIpejeliax OCBOEHHUs OOpa30BaTENbHBIX IPOrpPaMM CPEIHETO
npodecCHOHAILHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OO0IIero odpa3oBaHUsl, C
ydeToM TpeOoBaHui  (emeparbHBIX TOCYJApPCTBEHHBIX  00pa30BaTEIbHBIX
CTAaHIAPTOB H TIOJy4aeMOW CHEIHAIBHOCTA WM CICIHAIBHOCTH CPEIHETO
npodeccuoHanbHOrO 00pa3oBaHus (mMUcbMoO JlemapraMeHTa rocynapCcTBEHHON
MOJUTUKKA B cdepe MoarotroBku padouux kaapos u 1O Munobpuayku Poccuu
ot 17.03.2015 Ne 06-259).

Conepxanue mporpaMMmbl «MaTemaTHKa» HAMpaBICHO Ha JTOCTH)KCHHE
CIICAYIOIINX LeJIen:

. obecrieueHrss CHOPMHUPOBAHHOCTH TMPEACTABICHUN O COIHUAIBHBIX,

KYJIBTYPHBIX U UCTOPUUECKHX (PAaKTOPaX CTAHOBJICHHSI MATEMATHKU;

. oOecrnieueHnst c(OPMUPOBAHHOCTH JIOTMYECKOI0, AJTOPUTMHUYECKOTO
Y MaTeMaTUYECKOr'0 MBIIILJICHHUS;

. oOecrnieueHuss CPOPMUPOBAHHOCTH YMEHUH MPUMEHSTHh MOIYYCHHBIC

SHAHUA ITPH PCHICHUHU PA3JIMYHBIX 3a/1a4;

. obecreueHust cHOPMUPOBAHHOCTH TPE/ICTABIICHUN O MaTEMaTHUKE KaK
gacTh  OOIICUYENIOBEYECKON  KyIbTYpbl, YHUBEPCAIbHOM  SI3bIKE  HAYKH,
TI03BOJISIIOIIEM OIUCHIBATH M U3Yy4aTh PeabHbIC POIIECCHI U SBICHUS.

B mporpamMy BKIIFOYEHO COJiep)KaHHe, HalpaBiIeHHOE Ha (OPMUPOBAHHE Y
CTYIEHTOB KOMIIETEHIINH, HEOOXOAUMBIX U KauecTBeHHOro ocBoenusi OITOIT
CIIO na 6a3e OCHOBHOTrO 00IIEro 0Opa3oBaHMsI C MOJYYEHUEM CPEIHEro oOIIero

00pa3oBaHUs —MIPOTPAMMBI MOJITOTOBKH crieliuaauctoB cpeaHero 3seHa (IITICC3).
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OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIUILIAHBI

«MarTeMaTukKa

(BKJIIOYAsE ajire0py U HAYAJIa MAaTEMATHYECKOT0 AaHAJIN3a; TeOMEeTPHIO0)»

Matematuka  sBisieTcss  (yHIaMEHTalIbHON  0O0IIeo0pa3oBaTeabHON
JUCIHUIUIMHOM CO  CJOXKUBIIMMCS YCTOWYMBBIM COJAEpPKAHUEM U  OOIIKMMU
TpeOOBaHUSIMU K MOJTOTOBKE 00yUYaOIIUXCSL.

B npodeccuonanbHpIXx 00pa30BaTEIbHBIX OpPraHU3aLUAX, PEATUYIOIINX
00pa3oBaTeNbHyI0 TPOTrpaMMy CpeaHEro ooOmero oOpa3oBaHUS B Ipeaesiax
ocBoenusi OIIOII CIIO na 0a3e OCHOBHOTO 00IIero oOpa3oBaHMs, H3yUEHUE
MaTeMaTUKd HMMEET CBOM OCOOEHHOCTM B  3aBUCUMOCTH OT  Hpoduis
poecCHOHATEHOTO 00pa30BaHMSI.

[Ipu ocBoenuu cnernuansHoctu CIIO Texnuueckoro npoduiis MareMaTuka
u3ydaercs Ooznee yriayOleHHO, Kak mpoduibHas ydeOHas IUCIUILIMHA,
YUUTHIBAIOIIAs CTIeUU(UKY OCBAaMBAEMON CIIEIIUAIBHOCTH.

OOmue nenu M3y4yeHUS MATEMAaTUKU TPAJUIMOHHO  pEaju3yloTcsl B
YEeThIpEX HaNpaBJICHHUSIX — OOLIee NpeaCcTaBlIeHHEe 00 HAeIX W MEeToAax
MaTeMaTHKH, HMHTEJUIEKTyalbHOE  pa3BUTHE, OBJAJCHHE  HEOOXOAMMBIMU
KOHKPETHBIMHU 3HAHUSIMU U YMEHUSIMH, BOCIIUTATEIbLHOE BO3/ICHCTBHUE.

[Ipodunuzanus nenet maremMarnyeckoro oOpa3oBaHHMsS OTpakaeTcs Ha
BbIOOpE MPUOPUTETOB B OPraHU3aLMU YU€OHOH AeATeabHOCTH oOydarommxcs. s
TEXHUUYECKOTO Tmpoduns mpodeccnoHalbHOTO 00pa3oBaHUS BBIOOp Iienei
CMEIAeTCsl B MParMaTuyecKoOM HalpaBiICHUH, MPEAYCMaTPUBAIOIIEM YCHIEHUE U
pacipeHue PUKIIATHOTO Xapakrepa U3y4EHUs MaTeMaTHKU;
MIPEUMYIIECTBEHHOW OPUEHTAllMM Ha AJITOPUTMUYECKHN CTUJIb ITO3HABATEIbHOU
nesitenbHOCTH. V3ydeHne mareMaTukd Kak MpouiabHOM oO0Ieo0pa3oBaTeabHON
y4eOHOW AMCLUMILIMHBI, YYUTHIBAIOLIEH CIEUU(PUKY OCBAaMBAEMBIX CTYIEHTAMU
crnenunanbpHocter CIIO, oOecneunBaeTcs:

— BBIOOPOM Pa3JIMYHBIX MOAXO0A0B K BBEIEHUIO OCHOBHBIX ITOHSTHI;

- dbopMHpOBaHUEM CHUCTEMBl YYEOHBIX 3aJaHul, OO0ECTEeYMBAIOIIUX
3¢ (EeKTUBHOE OCYILIECTBICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— o0oraimeHueM CHEeKTpa CTUJIeH ydyeOHOW JeATENbHOCTH 3a CUeT
COTJIaCOBaHUs C BEAYIIUMHU JACSITEIbHOCTHBIMH XapaKTEPUCTUKAMH BBIOPAHHOM
CHEIUAIIBHOCTH.

[IpodunpHas cocraBmisomas OTpaxkaercs B TPEOOBAaHUSAX K IMOATOTOBKE

06yan'OHII/IXCH B HaCTH:
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— oO011eil cucTeMbl 3HaAHH: COJIepKaTeIbHbIE IPUMEPBI NCIIOIB30BAHUS

MaTeMaTHYECKUX HJIeH U METOOB B MPO(ecCHOHANBHOI 1eATEeIbHOCTH;
— YMEHUM: pa3inyue B YpOBHE TpeOOBaHMM K  CIIOKHOCTU
MPUMEHSIEMBIX AJITOPUTMOB;

- IMPAaKTHYCCKOI'O UCIIOJIb30BaAHUA HpI/IO6pCTCHHBIX 3HAHUU U YMCHHﬁ:
WHIUBUIYAJIbHOT'O yqe6Horo OIlbITa B IOCTPOCHUU MATCMATUYCCKHUX MOI[CJ'ICfI,

BBIIIOJIHEHUH UCCIIEA0BATEIBCKUX MPOEKTOB.

Takum oOpa3oM, peanuzanus coAepKaHUs y4eOHOW AMCUUILIUHBI
OpUEHTHUPYET Ha MPHUOPUTETHYIO POJb MPOLECCYATbHBIX XapaKTEPUCTHK YUEOHOM
paboThl, 3aBUCALIUMX OT Ipoduiis mpodeccuoHamTbHOTO 00pa3oBaHus, MOTYYEHUS
OMbITa HCTOJIB30BAHUS MATEMAaTUKU B COJIEPKATENbHBIX U MPOPECCHOHATBHO
3HaYUMBIX  CUTyallUAX MO  CpaBHEHHIO ¢  (popMasibHO-YpPOBHEBHIMU
pe3yIAbTaTUBHBIMU XapaKTEPUCTUKAMU OOYUECHHUSI.

Conepxanue y4yeOHOW NHUCHMIUIMHBI pa3padOTaHO B COOTBETCTBUM C
OCHOBHBIMH COJIepKATeIbHBIMU JTUHUSIMHI 00YUYSHHs] MaTeMaTHKe:

- anrebpauveckasi JMHUS, BKIIOYAIOIIAs CUCTEMAaTU3allii0 CBEACHUN O
YHCliaX; U3yuyeHUEe HOBBIX M 0000IIeHNEe paHee H3yUYeHHBIX orepaluil (Bo3BeIeHNe
B CTEINEHb, U3BJICYEHUE KOpHS, JIorapu(MUpOBaHHE, CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC U 00paTHbIE K HUM); U3YUEHUE HOBBIX BHJIOB YHCIIOBBIX BBIPAKEHUM U
dbopMyI; COBEpPUICHCTBOBAHHWE MPAKTHUUECKUX HABBIKOB M BBIYHCIUTEIBHON
KyJbTYpbI, pacIIUpeHHE U COBEPILICHCTBOBaHHE alreOpandyeckoro amnmapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro MNPUMEHEHHE K PEHICHUIO
MaTEMaTUYECKHUX U MPUKIAJIHBIX 33/1a4;

— TEOPETUKO-PYHKIIMOHAIbHAS JIMHUSA, BKJIIOYAOMIAs CUCTEMAaTU3aLUIO
U pacIIUpEHHE CBEICHUN O (YHKIMIX, COBEPIICHCTBOBAHME TpaPUUECKUX
YMEHHI; 3HAKOMCTBO C OCHOBHBIMM HJAESIMH U METOJAAMU MaTEMATHYECKOIO
aHanu3a B OObEMeE, MO3BOJISIIOIIEM MCCIENOBAaTh JJIEMEHTApHbIE (QPYHKIUU U
pemiath MpPOCTEHIINe TeoMeTpuyeckue, (u3nMueckue M Jpyrue MpUKIATHBIC
3a7a4H;

— JMHUS YPaBHEHUW M HEPABEHCTB, OCHOBAaHHAas Ha IMOCTPOEHUU H
UCCJIEIOBAHUM MAaTEMAaTHUUYECKUX MOJEJIEeH, epeceKaroascs ¢ anredopanueckon u
TEOPETUKO-QYHKIIMOHAIBHON  JUHUSMHM W BKJIIOYAOLas  pa3BUTUE U
COBEpIICHCTBOBAHUE TEXHHKH alreOpanvyeckux MpeoOpa3oBaHMi ISl PEIIeHUs
ypaBHEHUM, HEPABEHCTB U cHUCTEM; (OPMUPOBAHHE CIOCOOHOCTH CTPOUTHh U
UCCIIEN0BATh MPOCTEHIINE MAaTEeMaTHYECKUE MOJEIN NPHU PELICHUH MPUKIATHBIX

3ajaa4, 3aJa4 U3 CMCXHBIX U CIICHHAJIbHBIX JUCIMIIINH,



7
- TCOMCTPHUUCCKAA JIMHWA, BKIIIOYAKOMasa HArJsIAHbIC MPCACTABJICHHA O

IPOCTPAHCTBEHHBIX (UTypax U U3yUEHUE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHUE
IMPOCTPAHCTBEHHOI'O  BOOOpaXKEHMs, pa3BUTHE CIOCOOOB T'€OMETPUUYECKUX
U3MEPEHUM, KOOPAMHATHOTO W  BEKTOPHOIO  METOJOB Uil  PELICHUS
MaTEMaTUYECKUX U MPUKIIAIHBIX 33/1a4;

- CTOXaCTUYECKasl JIMHUS, OCHOBAaHHAs HA Pa3BUTUU KOMOMHATOPHBIX
YMEHUM, TpPEJCTaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPY’KaIoIIEero MUpa.

B paboueii mporpamme  yueOHBIM MaTepuan MpeAcTaBieH B (opme
YepeIyIoUIerocs  pa3BEpPTHIBAHMS ~ OCHOBHBIX  COJEPKATENbHBIX  JIMHUMN
(anrebpanyeckasi, TEOPETUKO-(PYHKIMOHANIbHAS, YpaBHEHUH U HEPABEHCTB,
reoMeTpUUecKas, CTOXaCTUYeCKas), YTO TO3BOJISIET THOKO HCIONb30BaTh HX
pacrojoXeHue U B3aUMOCBA3b, COCTABIATH PAOOUMi KaJeHIapHBIA IUIaH, IO
pa3HoMy uepenys ydeOHble Tembl (TJIaBbl y4eOHMKA), YYUThIBas mTpoduib
npodecCHOHANILHOTO 00pa3oBaHusl, CHEeUU(PUKY OCBAMBAEMOW CIELMAIBHOCTH
CIIO, rnyOuHy u3y4deHHs maTepuana, ypOBEHb MOJTOTOBKH CTYAEHTOB IIO
MaTEeMaTHUKe.

Nzyuenne o6mieoOpazoBaTenbHON y4eOHOM AuCUMITIUHBI «MaTemaTuka»
3aBepIIaeTCs MOABEACHUEM UTOTOB B (hOpMe 3K3aMeHa B paMKax MPOMEXYTOUHOMN
aTTecTallid CTYJIEHTOB B Tpouecce ocBoeHusi ocHoBHou OIIOII CIIO c

noJiy4eHueM cpeaero oomero oopazoanus (ITIICC3).



8
MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILJIAHE

VYueOnass pucuurimiHa «Marematuka (BKIoyas anreOpy W Hadana
MATeMaTUYeCKOTO aHAIHM3a; TEOMETPHUIO)» SIBISCTCS YYEOHBIM IMPEIMETOM
o0s13aTeNibHOM TIpeMeTHON obnactn «Marematuka u uHopMatuka» OI'OC
cpemHero o0Iero oopa3oBaHuUs.

YueOHas gucnuiuinHa «MaTemMaTHKa» H3ydaeTcsl B 00Ieo0pa3oBaTeIbHOM
mukie yueOnoro miana OIIOIT CIIO na 6a3e 0CHOBHOTO 0OIIETr0 00pa3oBaHUs C
nosiyueHueM cpeaHero oomero oopazoBanus (IITICC3).

B yueOnbix manax IIICC3 yuebnas nucuuminHa «MaTteMaTruka» BXOJIUT B
cocTaB 00mMX 00111€00pa30BaTENbHBIX YUEOHBIX AUCUUILINH, (POPMHUPYEMBIX U3
oOsi3atenpHBIX TpeaMeTHbIx obmacteir @I'OC cpeanero obmiero obpa3oBaHus,

g cnerpansHocted CIIO.

PE3YJIbTATHI OCBOEHUSA YYEBHOM JUCIUIIJINHBI

OcBoenue COZIepKaHUS yaeOHOI JTUCLIMILINHBI «MaremMaTuka»
oOecrieyuBaeT  JOCTIDKEHHE CTyJIGCHTAaMHU  CJCAYIOIIUX  pPe3)ibmanogs:

JUYHOCHIHBLX:

. c(hOPMUPOBAHHOCTh  MPEACTABICHHMM O  MaTeMaTUKEe  Kak
YHUBEPCAIBHOM $I3bIKE HAYKH, CPEICTBE MOJEIUPOBAHUS SIBICHUWA U IMPOIIECCOB,

00 uIesx U MeToaXx MaTEMATUKH;

. MMOHMMAHUE 3HAYMMOCTH MAaTEMAaTUKU JJIsi HAyYHO-TEXHUYECKOIO
nporpecca, CGOPMHPOBAHHOCTh OTHOIIEHHWS K MAaTeMaTHKE KaK K dYacTh
00111eUeIOBEUeCKON  KYyJIbTYphl 4YE€pe3 3HAKOMCTBO C HCTOPUEH pPa3BUTHS
MaTeMaTHKH, YBOJIOIMEH MaTeMAaTHUECKUX UJICH;

. pa3BUTHE JIOTUYECKOT'O MBIIIICHHS, MIPOCTPAHCTBEHHOTO
BOOOpaXEHUSI, AITOPUTMUYECKOU KYJIbTYPhl, KPUTUYHOCTH MBIIIUICHUS HA YPOBHE,
HEoOXoauMoM Uit Oyaymed  npodecCHOHANIbHOM — JIeATeNbHOCTH, IS

MMPOAOIDKCHUA O6paBOBaHI/I}I )41 CaMOO6paBOBaHI/I}I;

. OBJIQJICHHE MaTEMaTUYECKUMHU  3HAHUSIMHU U YMEHUSIMH,
HEOOXOJAMMBIMU B TOBCEIHEBHOW  JKM3HH, [JII  OCBOEHHUS  CMEXKHBIX
€CTECTBEHHOHAYYHBIX JUCIUIUINH U TUCIUILINH MPOo(heCCUOHATBHOTO IHUKIA, IS
MOJIy4eHUs 00pa3oBaHMs B  00JacTsAX, HE TpeOyomux  yriayOaeHHON

MaTeMaTHUUYECKOM IIOATI'OTOBKH,
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° TOTOBHOCTH M CIIOCOOHOCTH K o6pa3013aH1/1}0, B TOM YHCIIC

caM000Opa30BaHNIO, HAa MPOTSHKEHUU BCEH JKM3HM; CO3HATEIBHOE OTHOILIEHUE K
HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIIHOW Mpo(eCcCHOHANBHOU U
OOLIECTBEHHOM AESITEIbHOCTH;

. TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPUYECKOH U
OTBETCTBEHHOM JEATEIBHOCTH;

. FOTOBHOCTh K  KOJJIEKTUBHOM  paboTe, COTPYIAHHUYECTBY  CO
CBEPCTHHKaMM B  00pa3oBaTelbHOM, OOLIECTBEHHO IIOJIE3HOH,  y4eOHO-
MCCIIEI0BATEIBbCKOM, POEKTHOM U IPYTUX BUAAX AEATENBHOCTH;

. OTHOIIEHHE K MPOGECCHOHATBHON NEATENbHOCTH KaK BO3MOXKHOCTHU
ydyacTusi B pEHIEHMH  JIMYHBIX,  OOIECTBEHHBIX,  T'OCYJapPCTBEHHBIX,

00IIIeHAITMOHATIBHBIX MPOOJIEM;

mem anpe@memublx:
. YMCHHUC CaMOCTOATCIBHO OHNPCACIIATL HCJIM  JCATCIBbHOCTH U
COCTaBJIATDH I1JIaHbI ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD,

KOHTPOJIMPOBATHh U KOPPEKTUPOBATH JIEATEIHHOCTh; UCTIOJIB30BATh BCE BO3MOYKHBIC
pecypchl ISl JAOCTH)KCHHS TIOCTaBJICHHBIX IIeNIed W pean3aliy  TUIAHOB
JeSITEIIbHOCTH;, BBIOMPATH YCIICITHBIE CTPATETHH B PA3IMUHBIX CUTYAIUAX;

. yYMEHHE NPOAYKTUBHO OOIIATHCA M B3aHMMOJECHCTBOBATH B MPOIIECCE
COBMECTHOM  NI€ATENbHOCTH, YYHUTHIBATh TMO3HUIUUA JAPYTUX  YYaCTHHUKOB
NS TENbHOCTH, 3G ()EKTUBHO pa3pemiaTb KOH(PIUKTHI;

. BJIa/ICHHE HABBIKAMH TIO3HABATENIbHOM, yueOHO-UCCIIE0BATEIbCKOM 1
IPOEKTHOHN JAESITeNbHOCTH, HABbIKAMHU pa3pellieHus MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUS MPAKTHUYSCKUX
3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MO3HAHUS;

= TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(OpPMaAImOHHO-
MO3HABATEJIbHOM JAEATEIbHOCTH, BKIIIOUAsi YMEHHE OPHUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX WH(MOpPMAIMKA, KPUTHYECKA OICHWBAaTh M WHTEPIPETUPOBATH
uHGbOpPMAIIMIO, TOTYYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

. BJIaJICHUE S3BIKOBBIMU CPEICTBAMHU, YMEHHE SICHO, JOTUYHO U TOYHO
U3JIaraTth CBOIO TOUYKY 3PEHHUS, UCTIONB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA;

. BJIaJICHWE HABBIKAMHU TO3HABATEIbHON pediekcnyd Kak OCO3HAHUS
COBEpIIaeMbIX JEHCTBUI M MBICIUTENIBHBIX TPOIECCOB, WX pPE3yIbTaTOB U
OCHOBaHUM, IPAHUL] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MTO3HABATENIBHBIX 337a4 U

CpCaACTB UX JOCTHUIKCHUSI,
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. LEJICyCTPEMIEHHOCTh B TIOMCKAX W NPUHATAH  PELICHMH,

CO00pa3UTEIBHOCTD U UHTYULS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX
IPEJCTaBICHUN; CIIOCOOHOCTh BOCHPHUHHMMATh KpacoTy M TapMOHHUIO MHPa;
npeomemmuulx:

. c(OpPMUPOBAHHOCTh NPEJICTAaBICHUM O MaTeMaTHKEe KakK 4acTu
MHUPOBOI KYyJIBTYpbl U O MECT€ MAaTeMaTUKH B COBPEMEHHOM LUBUIM3ALUHU, O

croco0ax ONMUCAaHUS HA MATEMATHYECKOM SI3BIKE SIBICHUN PEATbHOTO MUPA;

. c(hOpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMAaTHUYECKUX TOHSTUSIX
KaK O BQXXHEUIIMX MATEMaTHYECKUX MOJAENAX, MO3BOJISIONIMX ONUCHIBAaTh WU
M3y4yaTb  pa3Hble NOPOLECCHI M SABJICHHS; NOHUMAHUE  BO3MOXHOCTHU
AKCMOMATUYECKOT 0 IMMOCTPOCHHUSI MATEMATUUECKUX TEOPUH;

. BJIAJICHUE METOJIAMH JI0KA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE

YX IIPUMEHATH, TPOBOJAUTH TOKA3aTEIbHBIE PACCYKIAEHHUS B XOAE PEUICHHUS 3a/1a4;

. BIIQJICHUE CTaHJAPTHBIMU INPUEMAMU PELICHHUS pPaLUOHAIBHBIX U
UppaLMOHAIbHBIX, [I0KA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B
TOM YHUCJE JUIA MOUCKA IIyTH PEIIEHUS W WUIKOCTPALUM PELICHHs] YPABHEHUU U

HCPABCHCTB;

. c(hOpPMUPOBAHHOCTh  MPEJCTABICHUNH 00 OCHOBHBIX TOHSATHUAX
MaTEMaTUYeCKOro aHaJlu3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEpU30BaTh
noBeZicHue (YHKIMA, WCIOJIh30BAHUE IMOJYYEHHBIX 3HAHWUW JUISI OMHUCAHHS U
aHaJKM3a pealibHbIX 3aBUCUMOCTEMN;

. BJIaJICHUE OCHOBHBIMH TMOHSTUSIMH O TUIOCKHUX U MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX (hUrypax, MX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha 4YepTekaxX, MOJEIAX U B pPEaIbHOM MHUPE T'€OMETPUYECKUE
(burypsl; NIpUMMEHEHHE H3YYEHHBIX CBOMCTB TreoMeTpudeckux puryp u dopmyn
JUTSL pEeLIEHUsI TEOMETPUYECKUX 3314 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

. c(OpPMUPOBAHHOCTh TPEACTABICHUN O TMpoIeccax U SBICHUSX,
UMEIOIINX BEPOSITHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peasbHOM MHpe, 00 OCHOBHBIX MOHATHUSIX AJIEMEHTApPHOM TEOPUU BEPOSITHOCTEH;
YyMEHUM HaXOAUTh M OIEHUBATH BEPOSITHOCTU HACTYIUIEHHUS COOBITUH B
MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHBIX

BCJIIMYHH;

® BJIA/ICHUC HABBIKAMKW HCIIOJB30BaHWA T'OTOBBIX KOMIIBIOTCPHBIX

porpamMm Mpu perieHU  3a1ad.
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COJIEP)KAHME YUEBHOW JUCHMUILIAHBI

IloBTOpEeHne
ApudmeTnueckue NeHCTBUSA ¢ OOBIKHOBEHHBIMHU M JIECATUYHBIMU JPOOSIMHU.

Crenenp uwncia. CokpallleHHe palHOHaNbHBIX ApoOeil. JluneitHas QyHKIus:
NocTpoeHue Trpaduka, pelleHue ypaBHEHUM U HepaBeHCTB. KBaapartuunas
byHKUHUS: MTOCTpoeHue rpaduka, pelieHre ypaBHEHUI U HEPABEHCTB.

AJI'EBPA
Pa3BurHe NOHATHS O YUCIE

Ilensie u panmoHanbHbIC yncha. [leficTBurensHble yucna. [lpubaudicentvle
sviyucnenus. Komnnexcnoie uucaa.

IIpakTnyeckue 3aHATHUA:

N300paxkeHne KOMIUIEKCHBIX 4YHCeNl. ApumeTnueckue IeHCTBUS Hal
gucnamMu. Tpu Qopmbl 3amucu KOMIUIEKCHBIX uucesl. Bo3BeneHue B CTENEHb
KOMIIJIEKCHBIX 4Mcell. VI3BinedeHue KOpHEH U3 KOMIUIEKCHBIX uucel. Pemenue
YPaBHEHUM C OTPULIATENIBHBIM TUCKPUMHUHAHTOM.

Kopuu, crenenu u 1orapupmsi

Kopuu u crenenn. KopHu HaTypanbHOW CTENEHW M3 YMCIIA U UX CBOMCTBA.

CreneHu ¢ panuoOHaJbHBIMU T[OKa3aTelsiMu, uX cBoMcTBa. CTeneHu c
EUCTBUTENBHBIMU MOKazaresiMu. Ceoticméa cmenenu ¢ OeucmeumelbHbiM
noxazameJiem.

Jlorapudwm. Jlorapudm uncia. OcHOBHOE JiorapupMUIECKOE TOXKIECTBO.
Jlecatnuunble U HaTypaibHble Jorapudmel. [IpaBuna aedcTBuil ¢ norapudmamu.
[Iepexon kK HOBOMY OCHOBAHHUIO.

[IpeoOpasoBanue  anreOpanyeckux  BelpakeHuwil.  [IpeoOpazoBanue

palMOHAJIbHBIX, MppanOHaIbHbIX CTEIICHHBIX, ITOKA3aTEJIbHBIX 51
Jorapu(pMUUECKUX BBIPAKECHUH.

IIpakTHyeckue 3aHATHUA:
ApudmeTrueckue OEHCTBUS HaJ YUCIAMH, HAXOXKIAECHHUE NMPHUOIMKEHHBIX

3HAQYEHUW  BEJIWYMH M  TIOTPEIIHOCTeM  BBIYMCIEHUU  (aOCOMIOTHOM U
OTHOCHUTEIBHOM), CDABHEHHUE YHCIIOBBIX BBIPAXKEHUH.
BrlunciieHne u cpaBHEHHE KOPHEN. BhINONIHEHNE pacYeTOB C paIMKaJIaMH.
Pemrenne nppaunonanbHbIX ypaBHeHUN. HaxoxaeHne 3HaU€HU CTENIEHEN C
panuoHanbHbIMU ~ TIOKazaTensaMu. CpaBHeHue creneneil. IIpeoOpa3zoBanus
BBIPAXEHUM, COAEPKAIIMNX CTENEHU. PellleHne MoKa3aTeNbHbIX YPAaBHEHUI.

Pemenue MMPUKIIaJHbIX 3a1a4.
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Haxoxnenue 3HaueHWil morapudma 1O MPOU3BOJIBHOMY OCHOBAHHUIO.

[lepexon OT OAHOrO OCHOBaHHUA K JApYromy. BbluucieHue U CpaBHEHHUE
norapudmos. JlorapupmMupoBaHre U NOTEHIIUPOBAHUE BHIPAKCHU.
[TpuOnkeHHble BBHIYMCICHUS M pEIICHUS NPUKIATHBIX 3anad. Pemenue

Jorapu(pMUUYECKUX ypaBHEHUH.

OCHOBbBI TPUTTOHOMETPHUU

OcCHOBHBIC MOHATHSA
Panuannas mepa yria. BpamarensHoe asuxenue. CHHYC, KOCUHYC, TAHTE€HC
U KOoTaHreHce unciia. OCHOBHbIE TPUTOHOMETPUYECKHUE TOXKIECTBA.

@opmynbl  npuBeacHusa. Dopmynsl  cioxeHHus. POpMyIbl  yABOECHUSA
Dopmynbl NOA0BUHHO20 yena. IIpeoGpa3zoBanus NMpOoCTEeHIIMNX
TPUTOHOMETPHUYECKHX BbIPAKEHUH.

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUUYECKUX (YHKUUNA B MPOU3BEACHHUE
U TPOU3BENICHUSI B CYMMY. BbwipaswceHue mpucoHOMempuyeckux (OyHKyui uepes
MAH2EeHC NOJIOBUHHO20 ap2yMeHmda.

Tpuronomerpunueckne ypaBHeHHUsI U HepaGeHCMad.
[Ipocreiimne TPUTOHOMETPHUUYECKHE YpaBHEHUS. Ilpocmeriwue

mpucoHomempuiyeCcKue Hepaserncnied.

OO6paTHble TPUTOHOMETpUYECKUE QYHKIIMU. APKCUHYC, aPKKOCHHYC,

apKTaHI€HC.

IIpakTHyeckue 3aHATHA:
Pannanneii MeTO[ M3MEPEHHUS YIJIOB BPALICHUS M CBA3b C I'PagyCHOU

MEPOH.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE TOXKIECTBA, (QPOPMYJbl  CIOXKECHHS,
YABOCHHS, TIpeoOpa3oBaHWE CYMMBI TPUTOHOMETPUYECKHUX  (QYHKIHA B
pou3BeeHUE, TPeoOpa30BaHNE POU3BEACHUS TPUTOHOMETPUUECCKUX (HYHKIIUIA B
cymmy [Ipocreninre TpUroHOMETpUYECKUE YPABHEHUS 1 HEPABEHCTBA.

OOparHble TPUTOHOMETPUYECKHME (PYHKIMU: apKCUHYC, apKKOCHUHYC,

apKTaHI€HC.
®YHKIUA, UX CBOMCTBA U TPA®GUKHU

@®yukuun. OO6nacTe ompeneraeHus W MHOXKECTBO 3HAUYCHMN; Trpaduk

(GyHKIUH, TOCTPOCHHE rPaPUKOB (PYHKIIHM, 3aJaHHBIX PAa3TUYHBIMU CIIOCOOAMHU.
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CsoiicTBa GyHKuum: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTbD,

OTPaHMYEHHOCTh, MEPHOANYHOCTh. I[IpOMEXYTKHM BO3pacTaHus U YyOBIBaHUS,
HauOoNblllee ¥ HAaWMEHBIIEe 3HAYCHHs, TOUYKH OJKcTpemyma. ['paduueckas
uHTepnperanus. [lpumepbl (QYHKIMOHATBHBIX 3aBHCHMOCTEH B PEATbHBIX
nmporeccax u sBiIeHUsIX. Apudmerndeckue omnepanuu Han GyHkmusmu. CroxHas
bynkus (komnosuuus). [lonamue o nenpepvl@Hocmu yHKYUU.

Ooparuble ¢yaxkuuu. Obaacmv onpedenenuss U 001aCMb  3HAYEHUL
obopamuou gyuxkyuu. I pagux oopamuoi pyrkyuu.

Crenennslie, NoKa3aTejbHbIE, Jorapupmuyeckue "
TPUTrOHOMeTpU4Yeckue PpyHKunu. O0OpaTHble TPUTOHOMETPUYECKHe (PYHKIMH.
Omnpenenenus QyHKUUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanust rpadukoB. [lapamiensHblii  TEepeHOC, CUMMETpPHUS
OTHOCUTEIILHO OCEeM KOOpJMHAT U CUMMETPHUS OTHOCUTENIBHO Hayaja KOOpJWHAT,
CUMMETpHUSI OTHOCUTEIBHO MPSIMOW y = X, PACTSDKEHHE M CXKaTue BIOJb OCeH
KOOpJIMHAT.

IIpakTH4eckue 3aHATHA:

[Tpumepsl 3aBUCUMOCTEN MEXIy MEPEMEHHBIMU B peajbHBIX MPOIeccax U3
CMEXHBIX auciuIuind. Onpenenenre yHkuuid. [loctpoeHue u urenue rpagukoB
byukiui. HcecnenoBanne ¢yHknuu. CBoOWMCTBa JWHEWHOM, KBaJIpaTUYHOM,
KyCOYHO-TMHEMHOW ©  JIpoOHO—nHMHEWHON  ¢yHkiuili. HenpepeiBHble U
nepuoauyeckne Gyakmuu. CBOWCTBA M TpaduKud CHHYCAa, KOCUHYCA, TAHTEHCA U
KoTaHrenca. O6paraeie GyHKIMHU U UX Tpaduku. OOpaTHBIE TPUTOHOMETPUUYECKHUE
dbyukiuu. IlpeoOpa3zoBanus rpaduka QyHkiuu. ['apMoHHUUYEcKHe KoJieOaHMS.
[TpuknagHbie 3a1a4u.

[lokazarenbHble, JOrapupMHUUECKHe, TPUTOHOMETPUUECKHE ypaBHEHHUS U

Hepasencmea.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IMocaenoBaresabHocTH. CriocoObl 3a1aHUs U CBOMCTBaA YU CJIOBBIX
IIOCJIEIOBATEIbHOCTEMN. Ionusmue 0 npeoeie noC1e008amMeNbHOCHIU.

Cyu;ecmeoeaﬂue npedeﬂa MOHOMOHHOU OZPCIHM'-leHHOﬁ Nnocie008amelbHOCm.

CymmupoBaHue nociefoBareabHocTel. beckoneyHo yObIBaroias reoMeTpruuecKast
IPOrpeccus U ee cymma.

IIpousBoanas. Ilonstue o mpou3BoAHON (QYHKIUHU, €€ TEOMETPUUECKUN U

buznueckuil  cCMbICI.  YpaBHEHHME KacaTellbHOM K rpaduky  (QyHKIUU.
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[Ipon3BonHBIE CYMMBI, Pa3HOCTH, IIPOM3BEACHUSA, 4YacTHOro. lIpownsBoaHble

OCHOBHBIX AJIEMEHTApHbIX QYHKIUU. [[pumMeHeHre npou3BOAHON K UCCIET0OBAHUIO
GyHKIIUH W MOCTPOEHUIO TpaduKoB. [lpouszsoousvie obpamuou @yHKYuu U
KOMRO3UYUU QYHKYUU.

IIprmMepbl HMCHOJB30BAaHMS MPOU3BOJHOU JUIS HAXOXKICHUSA HAWIY4LIEro
peleHnsl B MPUKIAIHBIX 3aJadax. Bropas mpousBogHas, €€ reoOMEeTpUYECKUN U
dbusnueckuit cMpici. HaxoxaeHne ckopocTu JIs mpoliecca, 3aaHHoro Gopmysioi
U rpaduKoM.

IlepBooOpa3Has u mHTerpaJ. [I[puMeHeHne onpeneaeHHOro HHTerpaia s
HAXOXJEHUS IUIOIIAAM KpUBOJMHEMHOW Tparnenuu. @Popmyna Hrerorona-
JleitOnuna. [lpumepsl npuMeHeHus: HHTerpaia B (PU3UKE U TECOMETPHH.

IIpakTHyeckue 3aHATHUA:

YucnoBas nmociie0BaTeNbHOCTb, CIOCOOBI €€ 3aJaHusl, BBIYUCICHUS YJICHOB
nocienoBaTenbHocTU.  llpenen  mocnenoBaTeIbHOCTH.  beCKOHEUHO
yObIBaIOIIAsi FeOMETPUYECKasi TPOrpeCcCHsl.

IIponsBoHas, MEXaHUYECKUN U TEOMETPUYECKUN CMBICI IPOU3BOAHOM.

VYpaBHeHnue KacarenbHOM B obOmem Buzge. IlpaBunma u  opmyms
nuddepentiupoBanus, TabgWIa MPOU3BOAHBIX  JJIEMEHTApPHBIX  (DYHKIUH.
HccnenoBanre QyHKIMU C MOMOUIBIO0 MTPOU3BOAHON. Haxoxaenne HaubombIIero,
HAMMEHBIIIET0 3HAUEHUSI U SKCTPEMAJIbHBIX 3HAUCHUN (PYHKIUU.

Wuterpana u nepsoodpasnas. Teopema HptoTona-JleliOnuna. [lpumenenue

HHTCTpaJia K BBIYHMCJICHUIO (1)I/ISI/II-IGCKI/IX BCINYHUH U nnomaaeﬁ.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHsl M CHCTeMBbl ypaBHeHHH. PannoHnanbHble, MppalMOHAIBHBIE,
IIOKA3aTEJIbHbIE U TPUTOHOMETPUUECKNE YPABHEHHS U CUCTEMBL.

PaBHOCHIIBHOCTBH YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBI MX pelIeHUs (pa3joK€HHE Ha MHOXKHUTENU, BBEIACHHE
HOBBIX HEU3BECTHBIX, MTOICTAHOBKA, TpadUUECKUIl METON).

HepaBencrBa. PanuoHanbHbIE, HppalMOHAIBHBIE, IIOKA3aTCIIbHBIC MU
mpuzoHomempuieckue HepaBeHCTBAa. (OCHOBHBIE IIPUEMbl UX  PELICHUS.
Hcnonb3oBanue CBOMCTB U IpapuKoB (PYHKIUI NPU pelieHMH YPABHEHUN U
HepaBeHCTB. MeTon mHTepBasioB. M300pa’keHne Ha KOOPAMHATHOM IMJIOCKOCTH
MHOXXECTBA PELICHUI ypaBHEHUN U HEPABEHCTB C JABYMs NEPEMEHHBIMH U HX

CHCTEM.
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Hpuxkiaagusie 3agauyd. [IpumeHeHHMEe MaTEeMaTUYECKUX METOAOB IS

pEIIeHUS COMIeP KATeNbHBIX 3a/1a49 U3 Pa3IMYHBIX 00J1aCTel HAYKW U TIPAKTUKH.
HNHTtepniperanys pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

IIpakTH4eckue 3aHATHA:

Kopuu ypaBHenuiti. PaBHOcwibHOCTH ypaBHeHui. IIpeoOpasoBanue
YPaBHCHUU.

OcHOBHBIE MPUEMBI PEIICHUS YpaBHEHUH. PerieHrne cucremM ypaBHEHUH.

Hcnonb3oBanue cBONUCTB U rpadUKoB PYHKIIMA IJ1s1 pEIICHUs] YpaBHEHUH U

HEpPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN
JjieMeHTbl KOMOMHATOPUKH
OcHOBHBIE TIOHATHS KOMOMHATOPHKH. 3afadyd Ha TIOJACYET 4YHCla
pa3MelIeHui, IepecTaHOBOK, COUeTaHW. Pemienne 3a1ad Ha iepebop BapruaHTOB.
®dopmyna 6uHoma Herorona. CBoiicTBa OMHOMHHAIBHBIX KOA(D(HUITUEHTOB.

Tpeyroneauk ITackans.

DJIeMEeHThI TEOPHUH BEPOSITHOCTEH

CoObiTHE, BEPOATHOCTh COOBITHS, CIOKEHUE M YMHOXKEHUE BEPOSITHOCTEH.
Ilonamue o nezasucumocmu coovimuu. JJUcCKpemnas cay4aunas 6eaudund, 3aKOH
ee pacnpeoenenus. Hucnosvle xapakmepucmuku OUCKPEMHOU  CAYYAUHOU
genuuunsl. Ilonsamue o 3akone 601buUX YUCe.

DJIeMeHThI MaTeMATHYeCKON CTATHCTUKHU

IIpencraBnenure NaHHBIX (TaOJMLBI, AMATPAMMBI, TPapUKN), 2eHEPAlbHAs
COBOKYNHOCMb, 6blOOpKA, cpeonee apugmemuyeckoe, meouana. Illonamue o
3a0avax mamemamuieckou CmamucmuKu.

Pewenue npaxmuueckux 3a0au c npumeHenuem 8eposmuoCmubIX Memooos.

IIpakTHyeckue 3aHATHUA:

HcTopus pa3BUTHA KOMOWHATOPUKH, TEOPUU BEPOSTHOCTEN U CTATUCTUKU U
UX pOJIb B Pa3NUYHBIX cepax ueIoBEeUeCKOHN ku3HeaeaTenbHocTu. [IpaBuia
KoMOMHaTOpukH. Pemenne koMOMHATOPHBIX 3adad. PasMereHus, coueTanus u
nepectaHoBku. bunom Herotona u tpeyronsHuk Ilackans. [lpuknagaeie 3agaqn.

Kiaccnueckoe ompenesieHHe BEPOATHOCTH, CBOMCTBA  BEPOATHOCTEH,
TeopeMa O CyMME BeposiTHOCTeW. Briuncnenue BepostHocTer. I[IpuxkiianHbie

3aJa4du. HpC,Z[CTaBJ'ICHI/IC YHUCJIOBBIX JAaHHBIX. HpI/IKJIa,Z[HBIC 3aJadu.
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I'EOMETPUA

IIpsiMbIe M IJIOCKOCTH B POCTPAHCTBE
B3anmHoe pacnonoxeHue AByX NPsSIMBIX B MpocTpaHCcTBe. [lapamnensHOCTh

npsAMO M T1IOCKOCTH. [lapammenbHOCTh IIOCKOCTEW. [lepneHauKyIsIpHOCTD
NPSIMOKM U TIJIOCKOCTH. [IepneHIuKyap W HAKIOHHAsA. YTOJ MEXAY NPSIMOU M
IIJIOCKOCTHIO. JIByrpaHHBIN yTroJl. YTOJI MEXIY INIOCKOCTSAMH.
[leprieHIUKYISIPHOCTD IBYX IJIOCKOCTEM.

['eomeTpuueckue mpeobpa3oBaHus MPOCTPAHCTBA: MapaJJICIbHbIN MepeHocC,
CUMMETPUS OTHOCUTENBHO TUIOCKOCTH.

[TapamensHOE NPOEKTUPOBAHUE. [11014A0b OPMOCOHATLHOU NPOEKYULUL.
N300paxeHne mpocTpaHCTBEHHBIX (PUryp.

MHoOrorpaHHUKHU

Bepmmnbl, pebpa, rpaHn MHoOrorpaHHuka. Pazeepmka. Muozozpannvie
yenvl. Buinyknvie mnoeoepannuxu. Teopema Juinepa.

[Tpusma. IIpsimas u nakronnaa npusMma. lIpaBuiibHas npusma.

[Mapannenenunen. Ky6.

[Tupamupa. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B apajuieJienunese, B Ipu3Me U MUpaMu/ie.

Ceuenus ky0a, IpU3MbI ¥ TUPAMU/IBI.

[IpeacraBienure o MpaBUIbHBIX MHOTOIPAaHHUKAaX (TeTpa’iap, KyO, OKTa’p,
JOAEKadIp U UKOCAdIP).

Tesia ¥ MOBEPXHOCTH BpallleHHUS
[Humuaap w koHyc. YcedeHHBIM KoHyc. OCHOBaHME, BBICOTa, OOKOBas

MOBEPXHOCTh, OOpasyromiasi, pasBepTka. OceBble CEUEHUS U  CEUCHHS
napauieIbHbIe OCHOBAHUIO.

Hlap u cdepa, ux ceuenus. KacarenpHas minockocTs K chepe.

HN3mepenus: B reomeTrpuu

O6beM u ero uzmepenue. Murterpanpaas hpopmyna oobema.

®opmynsl oO6beMa KyOa, MPSMOYTOJBLHOTO MapayjiesienuIea, MPU3MBI,
mwmHapa. Popmynsl obbeMa mnHpamMuAa U KoHyca. Dopmynbl TUIOIIAIN
MOBEPXHOCTEH MUIMHAPA U KoHyca. Dopmybl o0beMa mapa 1 IUIoaau chepeol.

[Tono6ue Ten. OTHOLIEHUS TUIOMAEH MTOBEPXHOCTENH U 00BEMOB MOJOOHBIX TEJ.
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KoopauHaTtbl 1 BEeKTOPBI
IIpsamoyrosbHas (IekapToBa) CHCTEMA KOOPAMHAT B IPOCTPAHCTBE.

dopmyrna paccTOSHUS MEXIY OBYMsS TOUKaMU. YpaBHEHHUsS cepsl, nrockocmuu
nPAMOU.

Bekropsl. Monyns Bektopa. PaBeHCTBO BekTOpoB. CII0KEHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3nmokeHue BEKTOpa IO HAIPABICHHUSIM. YTOII
MEXIy AByMs BekTopamu. IIpoexums BexkTtopa Ha ocb. KoopamHarsl BekTOpa.
CkansipHO€ IPOU3BEACHUE BEKTOPOB.

Hcnons3oBaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUM MAaTEMAaTHYECKUX U
IIPUKJIAAHBIX 337a4.

IIpakTH4eckue 3aHATHA:
[Ipu3Haku B3aMMHOTO PACIHOJOXKEHUS MOPSIMBIX. YTOJI MEXAY MPSIMBIMH.

B3anmuoe pacnosioxkeHne NpsMeIX U II0CKocTen. [lepnenaukynsap u HakIOHHAs K
IJIOCKOCTU. YTOJN MEXAY MNpsIMOM U IUIOCKOCTBIO. TeopemMbl O B3aMMHOM
PACIIOJI0KEHUH IPSIMOM M IIJIOCKOCTU. Teopema 0 Tpex NepIeHIUKYJIIApax.

[Ipr3Haku ¥ CBOMCTBA NapaJUIEIbHBIX W NEPHEHAUKYISPHBIX INIOCKOCTEM.

PaccTostHue OT TOYKH 10 INIOCKOCTH, OT NPSIMOM O TJIIOCKOCTH, PACCTOSTHHE
MEXKIy  IUIOCKOCTSIMH,  MEXIY  CKPEUIMBAIOUIMMU  MPSAMBIMH,  MEXKIY
IPOU3BOJIBHBIMU (PUTYPAMH B IPOCTPAHCTBE.

[TapamienbHO€ NPOEKTHUPOBAHUE W €r0 CBOWCTBA. leopema o niaowaou
OPMO2OHANLHOU ~ NpOEeKYuu  MHO20Y20IbHUKA.  B3auMHOE  pacIiojoKeHUe
IPOCTPAHCTBEHHBIX QUTYD.

Paznuunbie BUJIbI MHOTOIpaHHUKOB. Ux n3o0pakenus. CeueHusi, pa3BepTKU
MHOrorpaHHukoB. [lnomaas noBepxHocTh. Buabl cumMMeTpuil B MPOCTPAHCTBE.
CummMmeTrpuss Ten BpalleHUsT W MHOTOIPAHHUKOB. BbluncieHue momane u
00BEMOB.

Bekropel. [levictBuss ¢ Bekropamu. JlekaproBa cucTéMa KOOpPAWHAT B
MIPOCTPAHCTBE.

VYpaBHeHUE OKPYKHOCTH, C(hephl, TUIOCKOCTU. PaccTosiHe MEXy TOUKaMHu.
JlelicTBUsL ¢ BEKTOpAaMH, 3aJaHHBIMU KoopAuHaTtamu. CKaJsipHOE MPOU3BEIAECHUE
BEKTOpOB. BekTtopHOoe ypaBHeHME mOpsMOMl M IUIOCKOCTU. Vcmonb3oBaHue
BEKTOPOB MPH J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEAYOUTOPHBIX 3aHATUWA CTYIAEHTaM, HapsAay C pPELICHUEM 3aaad U
BBITIOJTHEHUEM INPAKTUYECKUX 3aJaHuM, MPEAJIaratoTcsl TEMbl UCCIIEI0BATEIbCKUX
u pedepaTUBHBIX paboT, TPeOYIOIHE IIUTEIHLHOW pabOThl B paMKax OJHOMN

MaTEeMaTHUYECKOM CUTyalluu. OTH TEMBI MOT'YT OBITH HHANBUYAJIbHBIMU
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3aIaHHUAMHU, HO MOI'YT NpCAjaratbCa M TPYIIIC CTYACHTOB I  COBMCCTHOTIO

BBIITOJIHCHUA UCCIICAOBAaHM .

Tembl pedpepaToB (1I0KJIAT0B), HCCIAEAOBATEILCKUX IPOEKTOB

. HenpepriBable 1poOu

. [TpuMeHeHne CIOXKHBIX MPOIIEHTOB B dKOHOMUYECKUX pacueTax
. [TapannensHOE MPOSKTUPOBAHHE

. CpenHue 3HaYEHHS U UX IPUMEHEHHE B CTAaTUCTHKE

. BekTopHoe 3aanue mpsMbIX U TUIOCKOCTEH B MPOCTPAHCTBE
. CroxeHue rapMOHUYECKUX KoJeOaHun

. ['padmdeckoe perieHne ypaBHEHUI 1 HEPAaBEHCTB

. [IpaBunbHBIE U TOTYIPABUIBLHBIE MHOTOTPAHHUKH

. Konuueckue ceueHus 1 UX MPUMEHEHUE B TEXHUKE

. [Tonsitue nuddepeHimana u ero MPUIOKESHUS

. Cxewmbl bepHyIUIM TOBTOPHBIX MCTIBITAHHNA

. HccenenoBanre ypaBHEHUN U HEPABEHCTB € ITAPAMETPOM



TEMATHUYECKOE IINTAHUPOBAHUE
Texauyeckuit npoPuib

Buna yueOHoi padoThI

KoaunuyecTBO yacon

IIpo¢puis npodeccnoHaIbLHOIO
o0pa3oBaHus

TeXHHYEeCKNH

Ayoumopnwie 3auamusn. Codepicanue odyyenusn

cneyuanvnocmu CIIO

I.Anre6pa u Hayasa aHAJIU3a 190
1.1 TloBTopeHue Oa3ucHOro Marepuaia Kypca 10
MaTeMaTHKU.
1.2 ®yHkuuM 1 uX rpaduKu 14
1.3Tpuronomerpuyeckue QyHKINH. 20
1.4 TpuroHoMeTpHUYECKHE YPABHEHMUS. 21
1.5 ITpousBoiHas. 26
1.6 IlepBooOpa3Has. 13
1.79nemMeHThl KOMOMHATOPUKH. 11
1.82neMeHThI TeOpUN BEPOSITHOCTH. 10
1.9 Crenenu u xopau. CTeneHHbIE QyHKITUH. 14
1.10ITokazaTenbHas u norapudmudeckas 26
byHKIHN.
1.11Pa3BuTHEe NOHATHA O YUCTIE. 16
1.12HToroBoe noBTOpEHUE. 9
II. 'eomeTpus 100
2.1 Beenenue. 7
2.2 TlapanienbHOCTh NPAMBIX U MJIOCKOCTEH. 10
23 HGPHGHI[I/IKyHHpHOCTB MPSIMBIX u 1
MJI0CKOCTEH.
2.4 Muororpansuku. [Lnomaas noBEpXHOCTH. 18
2.5 BekTopsl. 8
2.6 MeToa KOOpIMHAT B MPOCTPAHCTRBE. 16
2.7 Tena BpallleHUs U UX IOBEPXHOCTH. 11
2.8 O6beMsI Ted. 16
2.9 UtoroBoe 1oBTOpPEHUE. 3
Hroro 290

IIpomexxkyTouHas arrecTauus B popmMe IK3aMeHa

Koncyabranuu 8 yacos

IK3aMeH 9 yacos

UTOI'O 307 yacos




20

XAPAKTEPUCTUKA OCHOBHBIX BHUIOB JAEATEJBHOCTH

CTYAEHTOB

Cooeporcanue 00yuenusn

XapaxkmepucmuKka 0CHOBHbBIX U008
deamenvHocmu ooyuarouezocs (na
ypoeHe yueoHvix oeiicmaeuil)

IloBTOpEeHue

= Bemonusate apupmernyeckue
JeMCTBUA HAJ YHCIAMH, COUeTasi yCTHBIE U
IHCbMEHHBIE TPUEMBI;

= HNPUMEHSTH Pa3IHYHBIE CTIOCOObI
pa3oKEeHUsT HA MHOXKUTEJIH;

= CTpOUTH TpaduK TMHEHHON U
KBaJIPAaTUIHON (PYHKINL;

= pemaTh JMHEHHBIE W  KBaJpaTHBIC
ypaBHEHHUS ¥ HEPABEHCTBA.

AJI'EBPA

Pa3Butne noHATHS 0 YHCIIE

= Bemonnsate apudmerndeckue neicTBus
HaJl YMCJIAMH, COYETasl YCTHBIE U TUCbMEHHBIE
IIPUEMBI;

= HaxXOAWUTh MNPUOIMKEHHbIE 3HAYEHUS
BEIMYMH UM  IOTPEUIHOCTU  BBIYMCIICHHUU
(abconroTHAasE U OTHOCUTEINbHAs); CPaBHUBATH
YKCJIOBBIE BBIPAXKCHMUS;

= HAXOJWUTh OIIUOKH B MPEOOpPa30BaHUAX U
BBIYMCIICHUSAX (OTHOCUTCS KO BCEM ITyHKTaM
MPOTPAMMBI).

o pelaTh YpaBHEHUs C OTPULIATEIIEHBIM
JUCKPUMHUHAHTOM.

KopHn, crenenu, sorapugmbi

= O3HAaKOMUTBCSI C TIOHSATHEM KOpHA n-i
CTCTIICHW, CBOWCTBAMM  pPAJUKAIOB U €
IIPaBUJIAMH CPaBHEHUEM KOPHE.

= @opMyIMpOBaTh ONpPEACIICHNE KOPHS U
CBOMCTBA KOpHEWU. BBIUMCIATE M CpaBHUBATh
KOPDHM, J€JIaTh NPUKUAKY 3HAYEHUS KOPHS.
[IpeoOpa3oBbIBaTh YUCIOBbIE U OyKBEHHbIE
BBIPAXCHUS, COEPIKALLME PAJUKAIIBL.

= Bemonusate pacuerst 1o  opmyiam,
CoJIepKaIUM paayKaibl, OCYUIECTBIISIS
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HE0OX0IMMBbIE MOICTAHOBKH U
npeoOpa3zoBaHMsL.

= Onpenensate PaBHOCUIIBHOCTh
BBIPAKECHUH Cc paaukanamMu. Pemats
MppaLlMOHAIbHBIE YPABHEHHS.

= O3HaKOMUTBCSI C MOHATHEM CTEIIEHU C
JNENCTBUTEIBHBIM [T0KA3aTEIIEM.

= Haxonutp 3HA4YCHUS CTEIICHU,

UCIIOJIb3YA MPU HEOOXOTUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA

= 3anuceiBaTh KOpPEHb n-W CTENEHH B
BUJIE CTEMEeHH C JPOOHBIM TMOKa3aTeleM M
Hao0OpOT.

= @opMyJIHMpOBaTh CBOWCTBA CTEIEHEM.
Bpuncnate  creneHn ¢ palMOHAIBHBIM
MoKas3aTesneM, JenaTh MPUKUAKY 3HAYeHUs
CTENIEHU, CPAaBHUBATh CTEIICHHU.

= [Tpeo6Gpa3oBbIBaTH YHCIIOBBIE U
OyKBEHHBIC BBIPAKECHUS, cozepxanme
CTENEHH, NpUMEHsAd  cBoiicTBa. Pemarts
MIOKa3aTeIbHbIE YPABHEHUS.

= O3HaKOMUTBHCS C IPUMEHEHUEM KOPHEMN
W CTENEHEW MNPH BBIYUCIECHHUHM CPEAHUX, NPHU
JEICHUU OTpe3Ka B «30JIOTOM CEUCHHUM».
Pewmlate npukinagHele 3a7aud Ha «CJIOXKHbBIE
MPOLCHTBHI.

IIpeoGpa3zoBanue
ajire0panyecKUX BbIPa:KeHU i

. BrImosiHATh IpeoOpa3oBaHus
BBIPKEHUH, IPUMEHSISI JOPMYJIbI, CBSI3aHHBIC
CO CBOMCTBAaMH CTETEHEH U Torapu(MoB.

. Onpenensith 0071aCTh TOMYCTUMBIX
3HAYEHUH JIOrapru(PMHUIECKOTO BBIPAKCHHUS.
Pemats nmorapudpmMuueckrue ypaBHEHHS.

OCHOBbBI TPUTTOHOMETPHUU

OcCHOBHbBIC MOHATHSA

= W3yunTth paguaHHBI METOA U3MEPEHUs
YyIJIOB BpallleHHs M HUX CBSA3b C TIPagyCHOMN
Mmepoil. M3o00pakate yriibl BpamieHus Ha
OKPYKHOCTH, COOTHOCHUTb BEIMYUHY yria C
€r0 PacIOJIOKEHUEM.

= ®opMyaupoBaTh ONpeIEeTCHUs
TPUTOHOMETPUYECKNX (DYHKIMH 1 YIJIOB
MIOBOpPOTa u E OCTpPBIX yIJIOB

IpAMOYTOJIBHOTO TPCYTI'OJIbHUKA U O0OBACHATH
HUX B3aUMOCBA3b.
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OcHOBHBIE
TPUTOHOMETPHYECKHUE
TOKIEeCTBA

. [TpuMeHSTh OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOXKIECTBA JIJIst
BBIYMCIICHUS] 3HAYEHU N
TPUTOHOMETPUYECKUX (PYHKIUI MO OJHOMN U3
HUX.

IIpeoOpa3oBaHus npocTemMx
TPUTOHOMETPUYECKUX
BbIpasKeHHu

. N3yunTts OCHOBHEIE dhopMyIbI
TPUTOHOMETPHHU: dbopMyIIBI CIIOKEHHUS,
yJIBOCHUS, npeoopa3oBaHUs CYMMBI
TPUTOHOMETPUIECKUX byHKINN B
MPOM3BEACHUE W TPOU3ZBEACHUS B CYMMY U
NPUMEHSATh TP BBIYUCIICHHH  3HAYCHUS
TPUTOHOMETPUIECKOTO BBIPKEHUS 51
VIPOIICHHS €TO0.

. O3HaKOMUTBCS co CBOMCTBaAMH
CUMMETPHH TOYCK HA CAMHUYHON OKPYKHOCTH
W TPUMEHATh WX I BbIBOAa (HopMyn
MIPUBEICHMS.

IIpocreiimmue
TPUTOHOMETPHUYECKHE YPaBHEHUSA
U Hepasencmea

= Pemare mo  ¢opmymam u 1o
TPUTOHOMETPUYECKOMY KpPYTY HpPOCTEUIIne
TPUTOHOMETPUYECKHUE yPaBHEHHUS.
= [IpumenaTs oO0ImMEe METONbl pPElIeHUS
ypaBHeHU (IpuUBEEHHUE K JIMHEHHOMY,
KBaZpaTHOMY,  METOA  pa3joXeHUus  Ha
MHOXXHMTENIM, 3aMEHBl MEepEeMEHHOW) TpH
pEILIeHUU TPUTOHOMETPHYECKUX YPAaBHEHHIA.

= OtMeuaTh  Ha  Kpyre  pelIeHHS
HPOCTEUIINX TPUTOHOMETPHUYECKHX
HEPABCHCTB.

Apxkcunyc, apkkocunyc, apkmanzenc | ™ O3HAKOMHUTBCS C MOHATHEM OOpATHBIX

qucjia

TPUTOHOMETPUYECKUX (PYHKIIHA,

= N3yunth omnpenereHuss apKCHHYcCA,
apKKOCHHYCA, apKTaHreHca qycIa,
dopmynupoBaTh  MX,  H300paxatb  Ha

€AMHUYHON OKpPYKHOCTH, IPUMEHATh NIpH
PEILICHUH YPABHEHUIA.
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®YHKIIUA, UX CBOHCTBA U TPA®UKH

DOyHKIUU
Ilonamue o nenpepvignocmu

¢ynuxyuu

= O3HaKOMHUTHCS C HOHSTHEM
IIEPEMEHHOM, IIpUMEpaMU  3aBUCHMOCTEH

MEXKIy IEPEMEHHBIMHU.

. O3HaKOMHUTBCS C TIOHATHEM Tpaduka,
OTIPENeNSITh MPUHAIC)KHOCTh TOYKU TpaduKy
byakouu.  [lo  dopmyne  mpocrteiieit
3aBHCHMOCTH OIPEACTATh BHI e¢ rpaduka.
Beipaxate 1o Qopmyne omHy TepeMEHHYIO
qyepes Apyrue.

. O3HaKOMHUTBCI  C  OIpENeICHUEM
¢byakuun, ¢dopmynupoBaTh ero. HaxomuTs
o0yacTe ompeseNeHuss U 00JacCTh 3HAYCHUU
byHKIIH.

CBoiicTBa QyHKUIMH.
I'papuueckass mHTEpHIpEeTALUS.
IIpuMepbl  (PYHKIMOHAJIBHBIX
3aBHCHMMOCTEN B peajibHbIX

npoueccax u ABJICHUAX

= O3HaKOMHUTHCS c puMepaMu
(GYHKIIMOHAIBHBIX 3aBUCUMOCTEN B PEaIbHBIX
npolLeccax U3 CMEXHBIX TUCHUIIINH.

= O3HaKOMHUTBbCSI € JOKa3aTelbHBIMU
paccyXIeHUsIMU HEKOTOPBIX CBOICTB
JUHEWHOW W  KBaApPaTMUUYHOHW  (YHKIIUH,
MIPOBOJIUTH UCCleI0BaHue JUHEIHOM,
KYCOYHO-TMHEWHOU, JpOOHO — JIMHEWUHOU U
KBaJIpaTUIHONH  (YHKIHUH, CTPOUTH ux
rpagukn. CTpouTh U UYWTaTh TpaPuUKH
dbynkumii. MccnenoBars GyHKIINUHA.

= CoctaBasaTh BUJ QYHKIHMH MO JAaHHOMY
YCIIOBHIO, PEIIATh 337a9i Ha SKCTPEMYM.

. Brimonaate mpeobpazoBanus rpaduka
byHKIMH.

OoOpaTtHble GyHKIIUU

. N3yunuts nowsmue obpamuou @yrkyuu,
ONpeNeNsiTh BHI W CmMpoums  2paghux
0OpamHol  yHKYuu, HAX00umsv ee 001acmy)
onpeodenenus u oonacms 3uavenuil. [IpuMeHsITH
cBOiicTBa (PyHKIHMI TIpH  HCCIEIOBAHUH
VpaBHEHWH W TP pEIICHHHd 3a7ad  Ha
IKCTPEMYM.

. O3HaKOMHUTBCS C TIOHSITHEM CII0KHOM
(byHKIHH.
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CreneHHble, noKa3arejbHbIE,
Jorapupmuyeckue U
TPUTOHOMETPHYECKHe  (PyHKUMH.
OOpaTHble TPHUIrOHOMETPUYECKHE
Gynxkuun

. Boruncasate 3HaueHHs QYHKIUU — TI0
3HAYEHUIO apryMeHTa. Onpenensty
MOJIOKCHHE TOYKM Ha Tpaduke 1o ee
KOOpAWHATaM U Ha00OpOT.
= Hcnonps3oBaTh cBOMCTBA (PyHKUIMN 1715
CpaBHEHUS 3HAUYEHUH cTeneHel u jorapupmos.
o Crpouth rpaduku  CTENEHHBIX U
norapu(pMUIECKUX (yHKITHA.
= Pewrars [IOKa3aTe/IbHbIE 151
jgorapu(pMUYECKHe ypaBHEHMsI M HEPaBEHCTBA
10 U3BECTHBIM AJITOPUTMaM.
o O3HaKOMUTBCS C HOHATHEM
HENPEPHIBHOM  TEepuoanveckord  (QyHKIUH,
(bopMyIMpoBaTH CBOMCTBA CUHYCAa U KOCUHYCA,
CTPOUTH UX I'PaUKH.
o O3HaKOMUTBCS C HOHATHEM
rapMOHUYECKUX KOJIIeOaHW U TpUMepamy
rApMOHUYECKUX KOJeOaHUN [ ONuCaHUs
npoueccoB B (U3MKE U JApPYyrux o0jacTsx
3HaHUSI.
. O3HaKOMHTBCSA C TIOHSATHEM Pa3pPBIBHOM
nepuoandeckod  GpyHkuuu, (GopMyIUpOBaTH
CBOMCTBA TaHI'€HCA M KOTaHIEHCa, CTPOUTH UX
rpapuku. * IlpumeHsTp cBoWcTBa (QYyHKIUH
s CpaBHEHUS 3HaYeHUH
TPUTOHOMETPUYECKUX (DYHKIMM, /Ul pellieHus
TPUTOHOMETPUYECKHUX YPAaBHEHH.
. Cmpoumso epaguxu 0Opammbix
MPULOHOMEMPUYECKUX PYHKYUL U ONpedesimb
no epaghuxam ux ceoticmea.

u BrimonasaTe mpeoOpazoBaHue
rpauKoB.

IIpousBoaHas U ee IPpUMEHEHHE "  (O3HAKOMHUTHCS c [IOHSATHEM
MPOU3BOJIHOM.

=  UMyuutp u  GopMyIHpOBaThH  €¢
MEXaHUYECKUH M TEOMETPUYECKUUA CMBICI,
W3YYHTh QJITOPUTM BBIYHUCIICHUS] TTPOU3BOIHOM
HAa TOpUMepe  BBIUKUCICHUS  MTHOBEHHOMH
CKOpOCTH W  yIIOBOTO KO3 UINEHT]
KacaTeJIbHOM.

=  CocTaBusiTh ypaBHEHHE KacaTEIbHOU B
00111eEM BHJIE.

=  Brbiyuurs npaBuUIIa
muddepeHpoBaHys, TaOIUIly MPOU3BOIHBIX
AJIEMEHTAPHBIX (QYHKIUW, TPUMEHSTH IS
mudpepeHIpoBaHus GyHKIUH, TU1S]
COCTaBJICHUSI YPABHEHHUSI KaCaTEeIIbHOM.

®  HM3yuuTh TEOpEMBI O CBS3U CBOMCTB




25

(GYHKIMU ¥ IPOU3BOIHOM, (HOPMYITUPOBATH UX.

=  [IpoBoauTh C MOMOUIBIO MPOHM3BOAHOM
UCCIICIOBAaHUE byHKINH, 3aJ]aHHOM
bopmyoii.

®  VcTaHaBIHMBATH CBSI3b CBOMCTB (DYHKIIHH
Y IIPOM3BOIHOM 110 UX rpaduKam.

=  [IpumeHsTH HPOU3BOJTHYIO 1St
peleHuns 3a7a4 Ha HaXOXKICHNUE HanOOJIBIIETO,
HAVMEHBIIETO 3HAYCHUS M Ha HAXOXICHUC
IKCTPEMyMa.

IlepBooOpa3Hasi 1 UHTErpPaJI

®  (O3HAaKOMUTBCA C IOHATUEM HHTETpaia U
NEPBOOOPA3HOM.

®*  U3y4yuTh npaBuia BEIYUCICHUS
nepBoobOpaszHoi u TeopeMy HrroToHa-
JleitOHUIIA.

=  Pemarh 3a/1a4u Ha CBS3b
NEepBOOOPA3HON U €€ C MPOU3BOJHON, Ha
BBIYMCIIEHUE TIEPBOOOPA3HOMN AJIs JaHHOU
byHKIHIH.

®= Pemarp 3aJauyd Ha  [PUMEHEHHE
WHTETpaNa  JUIsl BBIYMCICHUS (UBHUECKUX|
BEJINYUH U IJIOIAJEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs U CHCTEMBbI YPaBHEHUM
HepaBeHcTBa U CHCTEMBbI
HEPaBEHCTB C ABYMS

nepeMeHHbIMU

=  O3HaKOMHThCS c MPOCTEHIIMMHU
CBEJCHUSIMU O KOpHSIX ajre0panyecKux
YpPaBHEHUW, C TOHATHUSIMU HCCIEIOBAHUSA
YPaBHEHHUU U CUCTEM yPaBHEHUM.

"  HM3yuuTh TEOPUIO  PABHOCHUIBHOCTH
ypaBHEHU u ee mnpuMeHeHue. [loBToputh
3allUCh PELIEHUS] CTAHAAPTHBIX YPABHEHUH,
mpueMbl TPeoOpa3oBaHMsl ypaBHCHHHA IS
CBEJICHUSI K CTAHJAPTHOMY YPAaBHEHHUIO.

=  Pemarth palroOHaIbHEIE,
WppalHOHAIBHBIE, MOKa3aTeJIbHbIE u
TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.
®*  lcnonp3oBaTh CBOWCTBA U TpaduKu
byHKIMMA JUTA pelieHus YpPaBHEHHU.
[ToBTOpUTE OCHOBHBIE MPHEMBI PELICHUS
CUCTEM.

®=  PemaTe YypaBHEHMS, IIPUMEHSS BCE
npueMbl  (pa3ioKEHHE HAa  MHOXKUTEIH,
BBEJICHHE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA,
rpaduyeckuii MeToxm).

=  Pemarts CHCTEMBI YpaBHEHUH,
MIPUMEHSS pa3yinuHbIE CHOCOOBI.
O3HakOMHTBCA €  OOHIMMH  BOIIPOCAaMHU
pelIeHuss HEpPaBEHCTB M HCMOJb30BaHUs
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CBOWCTB M TrpaduKoB (QYHKIHUHA MPU PEIICHUU
HEpPaBEHCTB.

®= Pemate HEpaBEeHCTBA H  CHCTEMBI
HEpPaBEHCTB, IPUMEHSIS pa3IHYHbIC

CIIOCOOBI.

. [TpuMeHATH MaTEMAaTHIECKHE METOIBI
JUTSL PELICHHSI COIEPIKATEbHBIX 3a1a U3
pa3IMYHBIX 00JIACTeH HAYKH U TPAKTHKH.

HHuTepnipeTHpoBaTh pe3yibTaThl,

YUUTBIBATH PCAJIBHBIC OTPaHNYCHHA.

3JEMEHTBI KOMBUHATOPUKHA, TEOPUHU BEPOSITHOCTEHN N
CTATUCTHUKH

OcHOBHBIC MOHATHSA
KOMOMHATOPUKH

®  l3yuurh mnpaBuia KOMOMHATOPUKU U
MPUMEHATh MPHU PELUICHUH KOMOMHATOPHBIX
3a/1a4.

=  Pemars KOMOMHATOPHbBIE 3a1a4u
METOJIOM Tepedopa U Mo MPaBUIy YMHOKEHUSI.

= O3HaKOMUTBCS c MOHATHUSMU
KOMOMHATOPHUKU: pa3MEILICHUSIMH,
COYETaHUSIMU u [epeCTaHOBKAMU u

dbopMynamu JJIs1 ©X BBIYUCIICHUSI.

= OOBACHATH U MPUMEHATH HOPMYIIbI IS

BBIYHCIICHUST Pa3MEIICHHM,

MEPECTAHOBOK M COYETAHUW TpU PELICHUU
3azay.

=  (Os3HakoMHUTHCA ¢ OmHOMOM HproToHa M
TpeyronbHukoM [lackais.
Pematp MpaKTUYECKue 3a/1auu C
UCIIOJIb30BAHMEM  TOHSATUH W TPaBUI
KOMOMHATOPHUKHU.

DJieMeHTbI TEOPUH BEPOSITHOCTEM

= N3yunTh KJIACCUUECKOE OIpPEACIICHHUE
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY
0 CYMME€ BEPOSATHOCTEH.

=  Paccmorpers INpuUMeEpbl  BBIYMCIICHHS
BEpOSATHOCTEH. PemaTpk 3ajaun Ha BEIYMCIICHUE
BEPOSITHOCTEH COOBITHIA.

IIpencraBieHne JaHHBIX
(TabaMubl, AUATPAMMBI, TPagUKH)

*(O3HaKOMUTBCS C MPEACTABIEHUEM YHMCIIOBBIX
JTAHHBIX U UX XapaKTEPUCTUKAMH.

*Pemarp npakTUYeCcKue 3a1aud Ha 00padOTKy
YHUCIIOBBIX  JAaHHBIX,  BBIYUCIEHHE  UX
XapaKTEePUCTHUK.
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I'EOMETPUA

IIpsimble M MJIOCKOCTH B
MPOCTPAHCTBE

= ®opMyIupoBaTh U MIPUBOJUTH
JOKa3aTesIbCTBA IIPU3HAKOB B3aHUMHOI'0
pACIlONIOKEHUSI  OPSIMBIX U IUIOCKOCTEM.
Pacno3naBath Ha dYepTekax U  MOJEIAX
pa3IMYHBIE CIIyYad B3aMMHOIO PACHOJIOKEHHS
OpSAIMBIX W IUIOCKOCTEH, apryMeHTHUPOBATh
CBOM CY>KJICHHUSI.

= ®opMyaupoBaTh ONpeIeNICHNUs,
MPU3HAKK M CBOMCTBAa MapajUICIbHBIX U
MEePINEHIUKYISPHBIX TIOCKOCTEH, ABYTPaHHbBIX
Y TUHEHHBIX YIJIOB.

®"  BpINOJAHATH NOCTPOEHHUS YIIOB MEXKIY
NPAMBIMHU, NOPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMUA I10 ONHCAHUI0 U PACHO3HABaTh
UX Ha MOJIEIISIX.

. [IpuMeHsATh NpPU3HAKA U CBOWCTBA
pPACIONIOKEHHSI MPSIMBIX M IUIOCKOCTEM MPHU
pemienun 3anad. M3o00paxkaTth Ha pUCYHKax U
KOHCTPYUPOBATh Ha MOJEIIAX
MEPIIEHANKYJISAPBl U HAKJIOHHBIE K IJIOCKOCTH,
NpsMbIE, MMAPAIUICIBbHBIE IUIOCKOCTH, YTJIbI
MEXIy  HOpsAMOM M IUIOCKOCTBIO M
00OCHOBBIBATH TIOCTPOCHHUE.

=  Pemarp 3aJa4d  HAa  BBIYUCJICHHE
rEOMETPUYECKUX BEJIMYMH. OrnuceIBaTh
paccTosiHue OT TOYKH JO IUIOCKOCTH, OT
MPSAMOU 10 TIJIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXKIY CKPELIMBAIOIIMMU MPSIMBIMHA, MEXIY
MIPOU3BOJILHBIMU (PUTYpaMH B POCTPAHCTBE.

= ®opMyaupoBaTh U NOKa3bIBaTh
OCHOBHBIE€ TEOPEMBI O PACCTOSHUSAX
(TEeOpeMBI CyIIECTBOBaHUs, CBOUCTBA).
N300paxkaTh Ha dYepTexax U  MOJENSIX
pPaccTOssHUS U OOOCHOBBIBATH CBOM CY)KJICHUS.
OmpenensiTh U BBIYUCHATH PACCTOSHUS B
npoctpancTBe. Ilpumensats  dopMmynsl U
TEOPEMBI INIAHUMETPUM JJIs1 PELICHUS 3a/1a4.

= O3HaKOMUTBCS c MIOHSATUEM
MapajUyIEIbHOTO  MPOEKTUPOBAHUS U €r0
CBOMCTBaMHU. Dopmynupogams meopemy o
niowaou OPMO2OHAILHOU npoexyuu
MHO20Y20]IbHUKA.

=  [IpuMeHATH TEOPHUIO NI 0OOCHOBAHUS
IIOCTPOEHUU U BBIYUCIICHUM.
ApryMEeHTHUpOBaTb  CBOM  CYXKIEHHS O
B3aMMHOM PAaCIIOJ0KEHUH MPOCTPAHCTBEHHBIX

dburyp.




28

MHororpaHHuKHu

=  OnwuceiBaTh u XapaKTepH30BaTh
pa3IHYHbIC BUJIBI MHOTOTPaHHUKOB,
NEPEYNCIIATh X JIEMEHTHI H CBOWCTBA.

= U3obOpaxartpb MHOTOTPaHHUKA u
BBITOJTHATH TTOCTPOCHUS Ha HM300paKEHUSIX U
Ha MOJIEJISIX MHOT'OIPaHHUKOB.

®  BblUMCHATH JIMHEWHBIE JJIEMEHTHl H
yIJIBI B MPOCTPAHCTBEHHBIX KOHQPUTypaIHsiX,
apryMEHTUPOBATH CBOU CYKICHHS.

=  XapakTepu3oBaTh U H300paxkaTh
CCUCHUS,  paA36epmKU  MHO20SPAHHUKOS,
BBIYUCIISTH TUIOIIAA TOBEPXHOCTEH.

=  Crpouth mnpocTeiilme cedeHus Kyoa,
OpU3MbI, OHpPaMuAbl. [IpUMeHSTH (GaKThl |
CBEJICHUS U3 TUIAHUMETPHH.

®  (O3HaKOMUTBHCS C BUAAMHU CUMMETPHI B
NPOCTPAHCTBE, (POPMYIMPOBATH OMpPEACICHHUS
U CBOICTBA. XapaKTepH30BaTh CHMMETPHHU TeJ
BpAIlICHHUs U MHOTOTPAHHHKOB.

®  JIpuMeHATh CBOMCTBA CUMMETPHU IIPU
pEIICHUH 3a/1a4.

®=  Hcnonb3oBaTh NpUOOPETECHHBIC 3HAHMUS
IS WCCIENOBaHUS M MOJCIUPOBAHUS
HECIIOXKHBIX 3a/1a4.

= U300paxkaTh OCHOBHBIC
MHOTOTPAHHUKU W BBINOJHATh PUCYHKH IO
YCJIOBHSM 3aJ1a4.

Tesia M1 MOBEPXHOCTH BpallleHUS

. O3HaKOMUTHCS C BUJIaMU Tea
BpamieHusi, (OpMYIHPOBATh MX OINPEACIICHUS
U CBOMCTBA.

. @opMyIMPOBATh TEOPEMBI O CEUYCHUU
mapa  IUIOCKOCTBIO W O  IUIOCKOCTH,
KacaTeJIbHOM K cdepe.

. Xapakrepu3oBaTb W H300paxaTh Teia
BpAILICHUS, UX PA3BEPTKHU, CEUCHHUS.

. Pemate 3amaum  Ha  IOCTpOEHUE
CEUYECHHI, HA BBIYKMCIICHUE JJINH, PACCTOSHHM,
yIJIoB, omaaen. [IpoBoauTh 1oka3zaresbHbIE
paccyXXJIeHUs TPy PEIICHUH 3a]1ay.

. [IpuMeHsATh CBOMCTBA CUMMETPUHU TIPHU
pelIeHNH 3a/Jad Ha Tella BpalleHHs, Ha
KOMOWHAIIHIO TEN.

= N300pakaTh OCHOBHBIE KPYTJIbIE TEIA U
BBINOJIHSTH PUCYHOK MO YCJIOBHIO 3aJ]aUH.
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HN3mepenust B reomeTpuu

= O3HAaKOMUTHCS C MOHATHUIMU IUIOLIALU
1 00beEMa, aKCMOMaMH U CBOMCTBAMHU.

= Pemares 3amaud HAa  BBIYUCIIEHUE
WIomaAeH  IUIOCKUX  GUryp,  MOPUMEHSS
COOTBEeTCTBYIOIIME (GopMyabl U (AKTBl U3
TUTAHUMETPUH.

. W3yduth TEOpEeMBbI O  BBIYHCICHHUH
00bEMOB  IIPOCTPAHCTBEHHBIX TEJ, peIaTh
3aJa4d Ha MpUMEHCHHE (POPMYIT BBHIYHCICHHS
00BEMOB.

= W3yduts (GOpMyJbl IS BBIYHCICHHS
IUTOIIACH MOBEPXHOCTEH MHOTOTPAHHUKOB H
ten BpamieHus. O3HAKOMUTBCS C  METOJ0M
BBIUMCIICHUS TUIOIIAM TOBEPXHOCTH CEpHl.

= Pemares 3amaud HAa  BBIYHCIIEHUE
IUIOIIAJCH MOBEPXHOCTH IPOCTPAHCTBEHHBIX
Tell.

KoopauHaTsl M BEKTOPHI

. O3HAaKOMHUTBCS C TOHATUEM BEKTOPA.
W3yuuTh JEKapTOBYy CHUCTEMY KOOpPAMHAT B
IIPOCTPAHCTBE,  CTPOMTH 1O  3aJaHHBIM
KOOPJHMHATAM TOYKM M IUIOCKOCTH, HAaXOJIHTb
KOOpJUHATBI TOYEK.

®*  Haxomurb ypaBHEHUS OKPYXHOCTH,
cdepbl, TUIOCKOCTH. BBUUCIATE pacCcTOSHHS
MEXIy TOUYKAMH.

= N3y4nTh CBOWCTBA BEKTOPHBIX BEJINYUH,
IIPABWJIA PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM

IPOCTPAHCTBE, npaBuia HaXOXICHUS
KOOpJMHAT BEKTOpa B IPOCTPAHCTBE, IpPaBUIIa
JNENCTBUI C  BEKTOpamy, 3aJIaHHBIMU

KoopAauHaTamu. ® IIpumeHsTs TEopuI0 IpHu
pelIeHUM 3a1ad Ha JEUCTBUSA C BEKTOPAMHU.
N3y4uuth CKalaspHOE IPOU3BEACHHUE BEKTOPOB,
BEKTOPHOE YpaBHEHHE IPSIMOM M IUIOCKOCTH.
[IpuMeHATE TEOpHIO IIPU PELICHMM 3aJad Ha
JEUCTBHUSL C BEKTOpaMH, Ha KOOPAMHATHBIN
METOJl, Ha IPUMEHEHHE BEKTOPOB I
BBIYMCIICHUS BEJIMYUH YTJIOB U PACCTOSHUM.
O3HAaKOMHTHCS € JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPHUH O B3aUMHOM PACIIONIOKEHUN
IPSIMBIX U INIOCKOCTEN € UCIIOJIB30BAHUEM
BEKTOPOB.




Tema 1.1 IloBTOpeHHne 6a3MCHOTO Kypca.

AN Lt B W N -

7-8
9
10

JIeCTBUTENbHBIC YNCIIA U JCHUCTBUS C HUMHU.
@opMyJibl COKpAIEHHOTO YMHOKEHHS.
CriocoObl pa3noKeHus: Ha MHOKHUTEIIH.
Anrebpandeckue (QyHKIUUA U UX TpaduKH.
Penrenue nuHEHbIX ypaBHEHUN U HEPABEHCTB.
[Toctpoenue rpaduka KBaApaTUIHON (PYHKITHH.
Pemenune xBaapaTHbeIX ypaBHEHUU U HEPABEHCTB.
Petienne qpoOHO-palmoHaAIbHBIX YPaBHEHUM.

3auétHas pabota 1o teme « [loBropeHue 0a3uCHOro Kypcar.

Tema 1.2 ®yHkuuu U ux rpaguku.

11-12
13

14-15
16
17

18-19

20-21
22
23
24

UucnoBele GYyHKIIMU U UX CBOMCTBA.

Haxoxnenne oOmactu  ompeneneHus — (QyHKUWH, — 3aJaHHON
bopMyoii.

UeTHble U HEYETHBIC (DYHKIIUH.

Bo3spacranue u yobiBaHu€e QyHKIIUH.

DKCTpeMyMbl (DYHKIIUH.

HccnenoBanue QyHKIUU.

[TocTpoenune rpadgukoB HyHKIHA 1 ONTUCAHUE WX CBOWCTB.
[MepuoanunocTh PyHKIUH.

Pemrenue ynpaxueHui.

KontponbHas pabota Ne 1 o teme «OyHKIIUU U UX TpaPuKm».

Tema 1.3 Tpuronomerpuyeckue (PyHKIHMH.

25
26
27
28
29
30-31
32
33-34
35-36
37
38
39

YucnoBast OKpyKHOCTb.

YucnoBast OKpyKHOCTb Ha KOOPAUHATHOM IIJIOCKOCTH.
YucnoBast OKpyKHOCTb U KOOPAUHATHI TOUKH.

CHUHYC ¥ KOCUHYC.

TaHreHc 1 KOTaHreHcC.

TpuronomeTrpuyeckue GyHKIIUH YUCIOBOTO apryMEHTa.
['pangycHas u paguaHHas Mepa yria.
Tpuronomerpruyeckre QyHKIMU YTIOBOTO apryMeHTa.
@opMyJIbl IPUBEAECHUS.

Oynkuusa y = sin x, e€ cBoiicTBa U rpaduk.

OyHKIMSA Y = COS X, €€ CBOMCTBA U rpaduk.

[TocTtpoenue rpadgukoB GhyHKIuU y = mf(x).



40-41
42
43
44

31
[TocTtpoenue rpadgukoB ¢pyHknuu y = f(Rx).

['paduk rapmMoOHUYECKOTO KOJIeOaHus.
Oynkumu y = tg X, y = ctg X, UX CBONCTBA U rpaduK.
Kontponbnass pabora Ne 2 mo teme «Tpuronomerpuueckue

bYHKIIAN».

Tema 1.4 TpuroHomerpuveckue ypaBHeHMS.

45-46
47-48
49
50
51-53
54
55-56
57
58-59
60
61

62-64
65

Apkkocunyc. Pemenue ypaBHeHHi cos X = a.

Apkcunyc. PellieHue ypaBHEHHUH sin X = a.

ApKTaHreHC U pellieHrne ypaBHEHUH tg X = a.

APKKOTAaHI€HC U PELICHHE YPAaBHEHUH Ctg X = a.
TpuUroHoMeTpuUeCKre ypaBHEHHUS.

3a4€THBIN YPOK MO TeMe « TpUrOHOMETPUUECKUE YPaBHEHUS».
CHHYC ¥ KOCUHYC CYMMBI U pa3HOCTH apryMEHTOB.

TaHreHc cyMMBbI M pa3HOCTH apIyMEHTOB.

DopMyJIbl IBOMHOTO apryMEHTA.

®opMyJIbl HOHUKEHHSI CTETICHH.

[IpeoOpazoBaHue CyMM  TPUTOHOMETPUYECKHX  (PYHKIUHA B
IPOU3BEACHUE.

Pemienne TpuroHoMeTpUYECKUX YPABHEHUN U HEPABEHCTB.
Koutponbnas pabora Ne 3 mno Tteme «TpuroHomerpudeckue

YPaBHCHUS» .

Tema 1.5 IlpousBoaHnasi.

66

67
68
69

70
71
72
73-74
75-76
77
78

Hucnosbie IOCJIEAOBATEIILHOCTH. [Ipenen YU CIIOBOU
IIOCJIEN0BATENBHOCTH.

Brrunciienne npenesno nociae0BaTeIbHOCTH.

[Ipupaienue aprymenTa, npupaiieHue QyHKIHIH.

OnpeneneHue MPOU3BOJHONU, €€ TeOMETPUUYECKUH U (HU3UYECKUI
CMBICII.

AJTOPUTM OTBICKaHUS IPOU3BOJIHOM.

Brrunciienrie npou3BOIHBIX.

dopmynsl AudhepeHIupOBaHHUS.

[TpaBuna guddepenunpoBanus.

JuddepentupoBanue CI0KHON QYHKIIUN

3au€tHbli ypok 1o Teme «[IponsBogHas»

VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU.



79
80-81
82-83
84-85
86-87

88-89

90-91

32
Pemenue ynpaxuenuit

HccnenoBanue pyHKINKM HA MOHOTOHHOCTD

OTbICKaHUE TOUEK IKCTPEMYMA.

[TocTpoenue rpagukoB GyHKIIHI

OTbickaHue HaAMOONBIIEr0 M HAWMEHBIIET0 3HAUYCHUH (QYHKIUH
HEINPEPBIBHOM HA ITPOMEXKYTKE.

3ajaun Ha OTHICKAHHWE HAMOOJBIIEr0 W HAMMEHBIIEro 3HAaYEHUU
BEJIMYMH.

Kontponbnas pabota Ne 4 o reme «IIpousBoanas».

Tema 1.6 IlepBooOpa3sHasi.

92
93
94-95
96
97-98
99
100-101
102-103
104

Onpenenenue nepBooOpazHoO.

OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM.

[IpaBuna HAXO0XKACHUS TIEPBOOOPA3HBIX.

Heonpenenéunplii nHTErpa.

Kpusonuneitnas tpanenus. @opmyna Herotona-JIeitonuna.
Brranciienne onpenenéHHOro MHTErpaa.

[IpumeHeHne nHTErpaga K BBIYUCICHHIO TUIOIIAACH MITOCKUX UTyp.
Pemenue yrpaxHeHuu.

Kontponbshas padora Ne 4 o reme «IlepBooOpaznasi».

Tema 1.7 JjaemeHTHI KOMOMHATOPUKH.

105

106
107
108
109-110
111
112
113
114
115

[Ipocreiimine koMOuHaTopHble 3amau. [IpaBuiio YMHOMXEHUS.
JlepeBo BapHuaHTOB.

[IpocTreiinue komOuHaTOpHBIE 3a1aun. [lepecTaHOBKH.

Coueranusi. BeiOop ABYX 371€MEHTOB.

Coueranus. Beibop Tpé€x u 0osee 3JIeMEeHTOB.

3agauu Ha OJCYET YMCIa Pa3MEICHUH, IEPECTAHOBOK, COUYETaHUM
®opmyna ounoma HeroToHa.

CBOHCTBO OMHOMHMHATILHBIX KO3(PPHUITEHTOB.

Tpeyronpauk ITackamns.

Pemenue 3agau.

3a4€THBIN YPOK IO TeMe «DIIEMEHTHl KOMOMHATOPUKHI»

Tema 1.8 JjeMeHTHI TEOPUU BEPOSITHOCTH.

116
117
118

CoObITHs AOCTOBCPHBIC, HCBO3MOJKHBIC U CquaﬁHBIC.
Knaccuueckoe OIIpCACIICHUC BCPOATHOCTH.

BeposiTHOCTh TPOTUBOMOIOKHOTO COOBITHSI.
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119 BeposiTHOCTh CyMMBI HECOBMECTHBIX COOBITHIA.

120 BapuaHTsl 1 X KPaTHOCTH.

121 MHOroyroinsHUKHM pacupenesieHus JaHHbIX.

122 KpuBas HopMalbHOTO pacnpeesieHus.

123 YucnoBble XapaKTEPUCTUKHU BEIOOPKH.

124 Cxema bepnyim.

125 3a4€THBINA YPOK MO TEME « DJIIEMEHThI TEOPUU BEPOSITHOCTH».

Tema 1.9 Crenenn u kopuu. CreneHHble PyHKIMH.

126-127  TloHsATHE KOPHS n-OM CTENEHHU.
128-129  ®yHkImH y = ¥X , UX CBOWCTBA U rpaduKH.
130-132 CBolcTBa KOPHS 1-OU CTEIECHHU.
133-134  [IpeoGpa3zoBaHue BbhIpaKEHUM, COACPIKAIINX PATUKAIIBI.

135 Kontponbsras padota Ne 5 o Teme «CTeneHu U KOpHU»
136-137 O00011IeHE TTOHATHS O TTI0KAa3aTelle CTENEHH.
138-139 Crenennble (YHKIIMH, UX CBOMCTBA U TpaduKu.

Tema 1. 10 IToxka3atenbHas u JorapupmMmuyeckass PyHKIUH.
140-142  Tloka3atenpHast GyHKIUS, €€ CBOMCTBA U rpaduK
143-145 [TokazaTenbHbIE YPaBHEHUSI.

146-147 [TokaszaTenbHbIE HEPABEHCTBA.
148 KonTponbnas pabota Ne 6 o teme «IlokazarenpHas QyHKIUS».
149-150  Tlousarue norapudma.
151-153  Jlorapudmuueckas GyHKIMs, €€ CBOMCTBA U rpaduk.
154-156  CaoiicTBa orapudmoB.
157-159  Jlorapudmuueckue ypaBHEHUS.

160-161 Jlorapudmuueckue HepaBeHCTBA.

162 KonTtponbsHas padora Ne 7 o teme «Jlorapudmuueckast GyHKITUS».
163 HuddepenurpoBanue nmokazareabHONU QyHKIUU
164 HuddepenuupoBanue norapudpmudeckont GyHKIIUN
165 HubdepenniupoBanne  mokazaTeabHOM U JorapupMUYECKON
byHKIMIA
Tema 1.11 PazBuTuHe noHATHS 0 YHCTE.
166 [Tonatre o yncnoBoM nose. OnpeneneHne KOMILIEKCHOTO YUCTIa.
167 N3o00pakeHne KOMITJIEKCHBIX YUCe].
168 Conpsbk€HHbIE KOMIUIEKCHBIEC YMCIA.

169 CroxeHne KOMIUIEKCHBIX YHCEIT.



170
171
172
173
174
175
176
177

178
179
180
181

34
YMHOXXEHUE KOMIUIEKCHBIX YHCEIL.

OnpeneneHne MHUMOM €MHULBI.

Brruntanue KOMILUIEKCHBIX YHCEIL.

Jlenenyre KOMIUIEKCHBIX YUCEL.

OCHOBHOE CBOMCTBO YaCTHOTO.

[locTpoenue 4acTHOTO.

Tpuronomerpuyeckas GpopMa KOMIUIEKCHOI'O YHCIIA.

YMHOKEHUE YHCEN, IPEACTABICHHBIX B TPUIOHOMETPUYECKON
dbopme.

Jlenenue unces, MpeICTaBICHHBIX B TPUTOHOMETPUUECKOH (opMe.
Bo3Benenue KOMIIJIEKCHOTO YUCIIA B CTEIICHbD.

M3BedyeHne KBagpaTHOrO KOPHS U3 OTPULATEIEHOIO YUCIIA.
PemeHne KkBaapaTHOrO ypaBHEHMS, HMMEIOLIETO OTPULIATEIbHBIN

AUCKPUMHWHAHT.

Tema 1.12 UToroBoe noBTOpEHUE.

182
183
184
185
186
187
188
189
190

[IpeoOpa3zoBaHne CTETIEHHBIX BHIPAKCHUH.

Pemenune nppanmoHanbHBIX ypaBHEHUM.

[IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKECHHM.
[IpeoOpazoBanue norapupMUUECKUX BHIPAKEHUM.

[Toka3aTenbHble YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.
TpuroHomeTpruyeckre ypaBHEHUSI.

HccnenoBanue QyHKITUN.

Haxoxaenue HaubobIIero 1 HAMMEHbBIIET0 3HAYeHUsT PYHKIIMU Ha

OTpE3KeE.

[IpakTuueckue 3aHaThs O pazzaeny (1abopaTopHble, KOHTPOJIbHBIE PaOOTHI

10 pasjaeiy)

- KOHTPOJbHbBIE pabOTHI:
OyHKIUN U UX TpaduKy.

TpuronomeTrpuyeckue QGyHKIUH.

TpUroHOMeTpHUUYECKNE YPABHEHMUS.

[TpousBogHas.

[TepBooOpa3zHas.

CrerneHu 1 KOpHHU.
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[TokazaTenbHast GyHKIHUS.

Jlorapudmuueckas GyHKIHA.

- IPaKTUYECKKUE paboThI:

Nel. IToctpoutsh rpaduk 4€THON U HEYETHON QYHKITUH.

Ne2. UccnenoBanue ¢hyHKIIUU 1O OOIIEH cXeMe UCCIeA0OBaHUS.

No3. TTocTpoenue rpaduka QyHKIIMM U ONTUCaHUE €€ CBOWCTB.

Ne4. TTocTtpoeHHe TOUEK HA YHCIOBOU OKPYKHOCTH.

No5. Tloctpoenue rpaduKoB TPUTOHOMETpUUYECKHX (GYHKUMA BUga y =
mf(x),

y = f(Rx).

No6. PemieHue mpocTelmx TPUrOHOMETPUUECKUX YPaBHEHUH.

Ne7. Tpuronometpuyeckue GOpMyIIbI.

Ne8. Paznuunble nprEMBI PEILIEHHS] TPUTOHOMETPUUYECKUX YPABHEHHI.

Ne9. UccnenoBanue GpyHKIIUU HA MOHOTOHHOCTD.

Nel0. MccnenoBanue GyHKIIUU Ha SKCTPEMYMBI.

Nell. Haxoxnaenue HamOoJIbIIeT0 (HAMMEHBINETO) 3HAaYeHUs (DYHKIMU Ha
OTpE3KE.

No12. Pemenne KoMOMHATOPHBIX 3a]1a4.

Nel3. DneMeHThI TEOpUU BEPOSITHOCTH.

Nel4. I'padpuaeckoe npeacTaBiaeHre HHPOPMAIIAH.

Buabl camocTosiTe 1bHOM padoThI CTyIEHTA

BeinonHenue ynpakHEHHH Ha 3aKpeIUIEHWE H3YYEHHOIO0 Marepuaja IIo
TEMaM:

[ToBTOpEHME Ga3UCHOrO Kypca.

OyHKIMH U TpadUKH.

TpuronomeTrpudeckue QyHKIIIH.

Tpuronomerpuyeckue ypaBHEHUS.

[TIpousBogHas.

[lepBoobOpa3nas.

DeMeHTbl KOMOMHATOPUKH.

DJ€eMEHTHI TEOPUH BEPOSITHOCTH.

Crenenu u kopHu. CTeTIeHHbIE (PYHKIIHH.

[TokazarenpHast u gorapudmuyeckas QyHKIUU.
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Pa3BuTHe NOHATHA O YHCIIE.

Hrorosoe noBropeHue.

Hanucanue pedeparos no teme:

N3 ucropun npoucxoxaeHus 0003HauYCHUN.

Tema 1.1 BBeaenue.

1-2
3
4

5-6
7

[ToBTOpEHME IIITAHUMETPUN

[Ipeamet crepeomeTpun. AKCHOMBI CTEPEOMETPUU.
HexoTopsle cnencTsus u3 akCuoMm.

Pemenue 3amau.

3auéTHas paboTa 1o TeMe «AKCHOMBI CTEPEOMETPHI».

Tema 1.2 INapajuieJIbHOCTH NPSAMBIX U MJIOCKOCTEI.

8
9
10
11
12

13
14

15

16
17

[TapannenbHble IPsSMbIE B IPOCTPAHCTBE.

[TapayienbHOCTH NPSMOM U TUIOCKOCTH.

Pemenne 3anau .

CkperuBarouecs: npsiMble.

Yriel ¢ COHaNpaBICHHBIMM CTOPOHAaMHU. YTIUVIBI MEXIY
IPSIMBIMH.
Pemenue 3anau.
KontponrHas pa6ota Nel mo Teme «AKCHOMBI CTEPEOMETPHHU.
B3anmHo€e pacnosiokeHne NpsMbIX, IPIMOHN U IITIOCKOCTH».
[TapannensHbie IIJIOCKOCTH. IIpu3nak [apajljIeIbHOCTU
IIJIOCKOCTEMN.
CBOICTBO MapaieIbHbIX IJIOCKOCTEM.

Terparap. Ilapannenenunen. Ky6. [loctpoenue ceueHui.

Tema 1.3 IlepneHauKyJISIPHOCTH NPAMBIX H IJIOCKOCTEM.

18
19
20
21
22
23
24
25
26

IleprieHIMKyIsIpHBIE IPSIMBIE B IPOCTPAHCTBE.
IIpr3Hak nepneHaAuKyISpPHOCTH IPSIMOM U IIJIOCKOCTH.
PaccTostHue OT TOUKM 10 ITOCKOCTH.

Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yros Mexay npsMOU U INTIOCKOCTBIO.

Pemenue 3anau.

JIByrpanusiil yroJi. [leprnesaukyasspHOCTb IIIOCKOCTEM.
IIpr3Hak nepneHaAKyISPHOCTH IIIIOCKOCTEN.

IIpAMOYTOJIBHBIN MapATIIETIETIUIIEN.
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27 Pemenune 3amau.
28 Kontponrnas pabora Ne2 mo teme « IlepneHauKymIsipHOCTh B
MIPOCTPAHCTBE»

Tema 1.4 Muororpannuku. [liiomaab noBepxXHOCTH.

29 ITonsitue MmHOTOrpaHHuKa. I1pusmel.
30 [TocTpoeHune cedeHuil Npu3Msl
31 IIpsmas npusma. [nomans moBepxXHOCTH IPU3MBIL.

32-34  Pemeunue 3agay.
35 [IpakTnyeckas pabora 10 TeMe «Bpluncinenune miIomaan
IIOBEPXHOCTH IIPSMOU MTPU3MBI».
36 [Mupamupa. [lnomans MOBEpXHOCTU MUPAMHUIBI.
37 [IpaBunpHas nupamuaa.

38-39  Pemenue 3agau.

40 Yceuénnas nupamuga. Iliomaaes TMOBEPXHOCTH  YCEYEHHOM
MAPAMUIBI.

41-42 Cummerpus B npoctpaHcTBe.  lloHsTME  MpaBHIBHOIO
MHOTOTPaHHUKA.

43 Pemienue 3amauy.

44 [Ipaktnueckas pabota 1o TemMe «Bpruncnenue oAU

MMOBEPXHOCTHU MTUPAMU/IBI».

45 Pemenue 3amau.

46 Kontponbnas pabora Ne3 mo teme «Muororpannuku. [lmomans
MOBEPXHOCTH MIPU3MBI U ITUPAMUIBI».

Tema 1.5 Bekrtopsbl.

47 ITonatue BekTOpa. PaBeHCTBO BEKTOPOB

48 Ci10’)keHue U BBIYMTAHUE BEKTOPOB.

49 CiioxeHne HECKOIbKHX BEKTOPOB

50 YMHOXKEHHE BEKTOPA HA YUCIIO

51 Kommnanaphsie BekTopa. [TpaBuio napamienenuneaa

52 Paznoxenue BekTopa no TpéM HEKOMILJIaHAPHBIM BEKTOpaM
53 Pewenue 3anau

54 3auét o Teme «BekTopbl B MpOCTpaHCTBE»

Tema 1.6 MeTo KOOPAMHAT B MPOCTPAHCTBE.
55 [IpstMmoyToONBbHAS cCHUCTEMAa KOOPAUHAT B TIPOCTPAHCTBE

56 KoopauHatel BekTopa
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57 CBsi3b MEX]ly KOOpAMHATAMHU BEKTOpa U KOOPAUHATAMU TOUYEK

58-60  IIpocreiine 3a1a4u B KOOpAUHATAX
61 VYroa Mexay BeKTopaMu
62-63  CkansipHO€ MPOU3BEACHUE BEKTOPOB

64-65  BpluuciaeHue yriioB MEXay MPSIMBIMH U TUIOCKOCTSIMU

66 Pewenue 3anau

67 JBrxenus. llentpanbHas cummeTpusa. OceBasi CHMMETPHSL.

68 3epkanabHOe 0TOOpaKEHHE.

69 [TapannensHbI nEPEHOC.

70 KontponrHass pabota Ned mo Tteme «MeTton KoopAuMHAT B
IPOCTPAHCTBE»

Tema 1.7 Tena BpanieHusi.

71 [Tonsarue munuHApa. CeyeHus HUIUHPA.
72 [Inmomans NOBEPXHOCTH LWIMHAPA.
73 ITonsitue konyca. CeueHus KOHyca.

74-75  Ilnomaabs NOBEPXHOCTH KOHYCA.

76 VY ceu€HHbIN KOHYC.
77 [Iap u cepa. YpapHeHue chepsl.
78 B3aunMHoe pacnosoxenue chepbl U MI0OCKOCTH.
79 [Tnockue ceuenus mapa.
80 [Tnomans chepsi.
81 KonTtponrshas padota Ne5 mo teme «Tena BpaieHus ».

Tema 1.8 O0bémbI TeJI.
82 [Toustre 06b€Ma. OOBEM NPAMOYTOJILHOTO MapaieenuIe a
83 OO0BEM NPSAMOI MPU3MBI.

84 O06BEM nHIIMHpA.

85 O0BbEM HAKIIOHHOM MPU3MBI
86 OO0BEM UpaMHIbI.

87 Pemenune 3amau

88 OO0BEM yceu€HHOW MUPAMHU/IBI.
89 Pemenue 3anau

90 O06bEM KOHYCa
91 O0BEM yceuE€HHOT0O KOHYca
92 O0bBEM mapa.

93 OO6BEM IapoOBOrO CErMEeHTa, IAPOBOTO CIIOS.
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94 O0BEM 1IapOBOTO CEKTOPA.

95 Pemenne 3amay.

96 Kontponbsnas padota Ne6 mo teme «OO0BEMBI TEI»

97 Brruncnenre 00EMOB ¢ MOMOIIBIO OMPEICIEHHOTO HHTErpaia.

Tema 1.9 UToroBoe noBTopenmue.
98 Hrorosoe nosropenue. IToctpoenne ceueHnii MHOrOrpaHHUKOB.
99 Htorosoe nosropeHre. MHOrOrpaHHUKHU.

100 Hrorosoe nosropenue. Tena BpameHus.

[IpakTuueckue 3aHaTusi 0 paszzaeny (1abopaTopHble, KOHTPOJIbHbBIE paOOTHI
10 pa3jaeiny):

- KOHTPOJIbHBIE PAOOTHI

1  Axkcuombl cTepeoMeTpuu. BzauMHoe pacroyioxkeHue npsiMbIX, IPSIMOM U

MJIOCKOCTH.
[lepneHANKYISIPHOCTH B TPOCTPAHCTBE.
Muororpannuku. [1nomnaas TOBEpXHOCTH NPU3MbI U TUPAMHU/IBI.
Meroa KOOpAHHAT B MPOCTPAHCTBE.

Tena BpalllCHUA 1 UX ITIOBEPXHOCTH.

AN D B~ W N

OO0BEMBI TEIL.

- IPaKTUYECKHE PadOThI

Nel. ITocTtpoenue ceueHuii MHOTOTPAHHHUKOB.

Ne2. Briuncnenue miomaan noBepXHOCTH IPU3MBI.

Ne3. Beruucnenue miomaan N0OBEPXHOCTH NMPABUIBHON TPU3MBI.

Ne4. Beruucnenue miomaan NOBEPXHOCTH MUPAMUBL.

No5. Brluncnenue mioniaay noBepXHOCTH MPABUIBHON MUPAMHU/IBI.

Ne6. H3roroBneHune MOJENM UWIMHIPA W BBIYUCIEHUE IUIOMIAAN €T0
MTOBEPXHOCTH.

Ne7. WsroroBneHune MoOJenu KOHyCa M BBIYMCIEHHE IUIOUIAAU €T0
ITIOBEPXHOCTH.

No8. Beruucienue miomniajan HOBEpXHOCTH IIapa.

Ne9. Brruucnenue o0bEMa mpaBUiIbLHOM MPU3MBI.

Nel0. Beruucnenue o0bEma npaBUILHONW MUPAMHU/IBI

Nell. Beraucnenne o0bpEma MIMHIPA.

Ne12. Beruucnenue o6b€ma KoHyca.
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Buabl camocTosATe/IbHOM PadOTHI CTYIEHTA.

BelnosniHeHME ynpaKHEHUM Ha 3aKpEIUICHWE M3Y4EHHOIO Marepuaia IIo
TEMAaM; W3TOTOBJICHHE MHOTOIPAaHHUKOB M Tl BpallEHUs C MOCIEIYIOIEH
BBIUMCIIUTENFHOM pabOTOl Ha ompeaeNeHUE IUIOMIATNd MOBEPXHOCTH U 00BEMA

TCIAa.

YUYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE MPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI
«MartemaTuka(BK/IH0O4Yas aaredpy U Ha4ajJa MaTEeMaTHYECKOI0 AHAJIN3A;
reoMeTpHIo»

OcBoeHue nporpaMmbl yuyeOHOW AMCHHUIUIMHBI «MaTemaTtnka (BKIItOUYas
anreOpy M HayajJla MaTEMaTUYECKOIO AaHalnu3a; TEOMETPUIO» peaJu3yercs B
y4eOHOM KaOMHETE MaTEMAaTUKH.

[Tomemenne kaOuHeTa ynaoBieTBopsieT TpeboBanusiM  CaHuUTapHO-
AMUIEMUOJIOTUYECKUX MpaBWJI W  HOPMATUBOB M  OCHALLEHO  THUIIOBBIM
0o00Opy/sOBaHUEM, YKa3aHHbIM B HACTOSIIMX TpPEOOBAHUAX, B TOM YHCIIE
CHEIMAIM3UPOBAaHHON  y4eOHOM  MeOenbl0 M CpeAcTBaMU  OOyueHwus,
JOCTaTOYHBIMHM ISl  BBIMIOJIHEHUST TpeOOBaHMM K YPOBHIO MOJATOTOBKHU
oOyyJaronuxcs.

B coctaB  yuyeOHO-METOOUYECKOTO M  MaTepUalIbHO-TEXHUYECKOTO

oOecrnieueHUs IMporpaMmabl y‘lC6H0ﬁ AUCHUITIINHBI BXOIAT:

° HarjsiaHbIC mocoOus (KOMHHCKTBI y‘{C6HLIX Ta6J'II/IH, IIJ1aKaToOB,

IIOPTPETOB BBIAAIOIINXCS YYEHBIX-MATEMATUKOB U JP.);

. MH(pOPMALIMOHHO-KOMMYHUKATHUBHBIE CPEICTBA,;
. HKpPaHHO-3BYKOBBIE 10COOUS;
. KOMIUIEKT TEXHUYECKOM TOKYMEHTAlMH, B TOM YHCJIE acropTa

Ha CpelICTBa 00y4eHUs, HHCTPYKIUH 110 UX UCIIOJIB30BAHUIO U TEXHUKE
0€30IacCHOCTH;
. O6ubmmoTeuHbId HOH.
B Oubnuoreunsiii (GoHA BXOAAT Y4EOHHMKH, OOECHEUMBAIOIINE OCBOCHHE
yueOHOW AuCUUIUIMHBL. bubnuoreyHslii (QOHJ JOMONMHEH HSHIMKIONEAUSIMH,
CIpaBOYHUKAMHU, HAyYHOM M HAyYHO-NOMYJSPHOH JUTEpaTypod U JAp. IO

MaTCMAaTHKCE.
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B mporecce ocBoeHusi mporpaMmbl y4eOHOM TUCIHUIUIMHBI «MareMaTuka

(BKJIrOYast anreOpy ¥ Havajga MaTEMaTHYECKOI'O aHajH3a; FEOMETPHIO» CTYACHTHI
UMEIOT BO3MOXKHOCTH JIOCTYIla K OJJICKTPOHHBIM y4eOHBIM MaTepuajgaM [0
MaTeMaTHKe, HWMEIONIMecs] B CBOOOJHOM JOCTylie B cucteme HMHTepHer (B
OuOJIHNOTEKE).

Meroanueckue ykazaHus M0 BBITOJHEHUIO TaO0PaTOPHO-TIPAKTUUECKUX padoT.
KoMIuieKkT TecToBbIX 3a1aHHM.

KoMIiekThl caMOCTOATENBHBIX PadoT.

KoMIuiekThl KOHTPOJIBHBIX PadoT.

Komrek sl 3amanuii 1151 0000IIAI0MIEro MOBTOPEHHUS.

KomriekT Ko1ono3uTHBOB.

KomruiekT Mojieneit MHOrorpaHHUKOB U T€J BPAILICHHUS.

Tabnuip! cepuiiHble O aredpe U HayaJlaM aHalin3a, FEOMETPUHU.

ITepeBanoBa E.A. «KonTtponbsubie TecThl. 'eomeTpus 10. PaGouas TeTpaan»,
Yensounck: OO0 «Ypan L TD», 1998 r.

10.Anemnna T.H. O6yuatomiue u mpoBepouHnsie 3ananus. ['eomerpus 10 kiacc. M:
«HTennexT-ueHTp», 2006 r.

A e ARl e

11.EpmoBa A.I1. CamocTosATEIbHBIE U KOHTPOJBHBIE paboThI IO reomeTpun 1ist 10
kiacca. M: «MJIEKCA» 2008 r.

12.3uB b.I'. Jlugaktnueckue maTepuaisl 1o reometpun s 11 knacca. M:
«IIpocsemenue» 2003 r.

13.UrneB b.M. /lugaktuueckue Matepualibl Mo airedpe U HayanaMm aHaiau3a JJis
11 kiacca. M: «IIpocsemenue» 2003 r.

14 . KapTOYKH-UHCTPYKIMU IO PELIEHUIO YPAaBHEHUI U HEPABEHCTB.

JIUTEPATYPA
Jna cmyoenmog

YueOHuku:
Mypasun ['.K. Anre6pa u Hauana ananusa, 10 k1. — M.; Ipoda 2017r.
Mypagsun I'.K. Anre6pa u Havyana ananmu3a, 11 k1. — M.; Ipoda 2017r.
bammvakoB M.M1. Maremaruka .- M.; 2014r.
2K. Marematuka B mkose. 2013-2015 -2018r.

Mapsirua N.@. I'eomerpust 10-11k1. — M.; poda 2017r.



42

/JIna npenooasamenceii

O6 oOpazoBanuu B Poccuiickoit ®@enepanuu. @DenepalbHbIl 3aKOH
Poccuiickoit ®eneparuu ot 29 nexkadps 2012 r. Ne 273-D3

denepanbHbI TOCYAapPCTBEHHBI 00pa30BaTeNbHBIA CTAHJIAPT CPEIHETO
(momHOTO) OOMIero obOpa3zoBanus. YTB. [Ipukazom MwunoOpHayku Poccuum ot 17
Mas 2012 r. Ne 413

[Ipukaz MwunoOpHayku Poccum ot 29 nexabps 2014 r. Ne 1645 « O
BHECEHMM W3MEHEHM B TMpuka3 MuHucTepcTBa 00pa3oBaHUS U HAyKH
Poccuiickoit @eneparuun ot 17 mas 2012 1. Ne 413 «O0 yrBepxkaeHUn
denepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
(momHOTO0) 001IeT0 00Pa30BAHUS».

Pexomenpanuu no opraHu3alyy Mojay4yeHus CpeaHero oouero oopa3oBaHus
B npeaenax OCBOCHMS o0pa3oBaTeNbHbIX porpamMmm CpEIHEro
npodeccuoHanbHOr0 00pa3oBaHusi Ha 0a3ze OCHOBHOTO 0OIIEro oO0pa3oBaHUS C
ydyeToM TpeboBaHuM  (enepaibHbIX TOCYJAPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHAApPTOB U TMojJy4yaeMod mnpodeccud WIM CHEUUATbHOCTH  CPEIHETo
npodeccuoHansHoro oOpazoBanus (mucbMo JlemapTtameHTa TOCYJapCTBEHHOM
NOJIUTUKU B cdepe moarotoBku padouux kaapoB u 10 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

ArtanacsH JI.C., byty3oB B.®., Kagomues C.b. u ap. ['eomerpus (6a30Bbiii
u ipouabHbIN ypoBHH). 10-11. — M.: 2012

bammakos M.M. Marematuka. Knura ans npenogasatens. Meroaudeckoe
nocobue. — M.:2013

bammvakos M.U. III.U. I{piranos. MeToaudeckoe mocoOne sl TOATrOTOBKH
k EI'D. - M.: 2011

Konsarun FO.M., Tkauea M.B, ®@eneposa H.E. u ap. nox pen. XKuxueHko
A.b. Anrebpa um Hayasia MareMaruyeckoro aHanusa (0a30BbId W TPO(HUIbHBIN
ypoBHH). 10 k1. — M.: 2011
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Humepuem-pecypcol

http://school-collection.edu.ru — DeKTpoHHBIN yueOHUK «MaTeMaTuka B
mkone, XXI Bek». http:/fcior.edu.ru - mHbpOpMaLMOHHBIE, TPEHUPOBOUYHBIE U
KOHTPOJbHBIE MATEPUATIBI.
www.school-collection.edu.ru— Equnas xomiexiuu [HudpoBbix

00pa3oBaTesibHbIX PECYPCOB



