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1. MOACHUTEJIBHASA 3AIIMCKA

O6meobpazoBarenbHass  yueOHas aucnuruimHa OY/[.04. «MaremaTtukay
uzyuyaercsi B OI'BIIOY «bTXKT Koctpomckoil obinactu» (fajgee TEXHUKYM),
peanu3yronieM o0pa3zoBaTeIbHYI0 MPOrpaMMy CpeHEro ooOIIero oOpa3oBaHUsl B
mpeaenax  OCBOCHHMS ~ OCHOBHOM  MPOQECCHOHAIBHONW  00pa3oBaTebHOMN
nporpammel CIIO (OIIOIT CIIO) ma 6a3e OCHOBHOTO oOIIEro oOpa3oBaHUS
npyu  TOATOTOBKE KBATH(UITUPOBAaHHBIX paboumx. PabGowas mporpamma
pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpennero obOiiero oOpa3zoBaHUs,
NPEIbABIIEMBIX K CTPYKTYpE, COACPNKAHUIO U PE3yJIbTaTaM OCBOCHUS yueOHOI
muciuiuinasl OY 1.04. «MaTtemaTuka» B COOTBETCTBUU C PeKOMEHIalusaMu 1o
OpraHu3alluyd TOJYYeHHUs] CpeaHero ooO1iero oopa3oBaHus B Mpejeiax OCBOCHHUS
00pa3oBaTEIbHBIX MPOrPaMM CpPeIHEr0 MpodeCCHOHAIIBHOTO O0pa3oBaHUsl Ha
0a3ze OCHOBHOIO 0OIIEro 00pa30BaHUSl C Y4YETOM TpeOOBaHM  (erepanbHbIX
rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W TOJy4aeMou mpodeccun
CpeaHEero po¢eCCUOHATBLHOTO o0pa3zoBaHuUs (mucemo JlemapTameHTa
rocyJapCTBEHHOM TOJUTUKH B cdepe MOATrOTOBKM pabouux kaapoB u JIIO
Muno6puayku Poccun ot 17.03.2015 Ne06-259).

Conepxanue mporpammbl yueOHor nucumruimabl OY .04, «MaremaTtukay

HaIpaBJIECHO HA JOCTIKEHUE CICAYIOMINX Hee:

so0ecrieyeHne CHOPMUPOBAHHOCTH NPEJICTaBIICHU O COILMAJIbHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MATEMATHUKHU;

so0ecrieyeHne C(HOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO U
MaTeMaTUYeCKOrO MBITIICHUS,

so0ecrieyeHne CPOPMUPOBAHHOCTH YMEHUH NPHUMEHSTh TOJyYECHHbIE
3HAHWS TIPU PEIICHUH PA3IMYHBIX 3a]1a4;

so0ecnieueHre CGHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKEe Kak
JacTH  OOIIEYEIOBEYECKONH  KYJIbTYpPhl, YHUBEpPCAJIbHOM  SI3BIKE  HAYKH,
MTO3BOJISIONIEM OMTUCBHIBATh M M3y4aTh PeabHBIC MMPOIIECCHI U SBIICHU.

B pabGouyro mporpamMmy BKIIOYEHO COJEpKaHHWE, HANpaBICHHOS Ha
dbopMHUpOBaHUE y CTYACHTOB KOMIIETCHITUH, HEOOXOIUMBIX UISI KA4eCTBEHHOTO
ocBoenusi OIIOIT CITO na 6a3e 0cHOBHOTO 00111eT0 00pa30BaHUS C MOJIYYCHHEM
cpenHero oOiiero oOpa3oBaHUs; MPOrPaMMBbI MOJATOTOBKH KBaTU(UIIMPOBAHHBIX
pabounx.



2. OBIIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIATIJIMHBI
OY].04. MATEMATHUKA»

VYueOnas aucuurnaa OY1.04. «Marematuka» siBisieTcst pyHIaMEHTaTbHON
o011eo0pa3oBaTeIbHOM  JUCIHUIUIMHOM  CO  CJOXHUBIIMMCS  YCTOMYMBBIM
colepkaHueM M o0mMuMHU TpeOOBaHUSMU K TMOATOTOBKE oOydamomuxcs. B
TEXHUKYME, pealu3yloleM o0pa30BaTeabHyl0 NPOrpaMMy CpEIHEro OO0IIero
obpazoBanust B mpenenax ocBoeHus OIIOIT CIIO na 0a3e OCHOBHOrO OOUIEro
oOpazoBanus, uzyueHue ydeonou aucuurummasl OY]J[.04. «MartemaTuka» uMeer
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpoduiss mnpodheccuoHaIbLHOTO
oOpazoBanus. Ilpu ocBoenunm  mnpodeccuit CIIO TexHuueckoro  mpoduss
npodeccronanbHOrO 00pazoBanus yueOHas nucuuminaa OYJ1.04. «Maremartukay
uzydaercsa Oosee yruyOieHHO, Kak mnpodwibHas ydeOHas JUCIUIUIMHA,
YUUTBIBAIOIIAsl CHEIU(PUKY OCBaMBaeMbIX  mpodeccuil. DTo BbIpaXkaeTcs B
coJiepKaHuu 00y4eHUsl, KOJIMUECTBE YacOB, BbIICISAEMbIX HA U3YYEHHUE OTAEIbHBIX
TEM TpPOTpaMMbl, TIAyOMHE HMX OCBOEHHUS CTYACHTaMH, OOBEME W XapakTepe
MPAKTUYECKUX 3aHATHH, BHUJIaX BHEAYJIUTOPHOM CaMOCTOSITENBHON paboThI
cTyaeHToB. OOmme wenu u3ydeHuss ydeOHod  gucuumuinmasl OV /.04.
«MaremMaTuka» TPaAUIIMOHHO PEATM3YIOTCS B YETHIPEX HAMPABICHHSIX:

1) obmiee npeacTaBiaeHrue 00 UACSIX U METOAaX MaTEMATUKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBiageHre HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUAMU U YMEHUSAMU;

4) BocIUTaTENHLHOE BO3/ICHCTBUE.

[Ipodunuzanus neneit MaTeMaTnyecKoro oOpa3oBaHMs OTPAKAETCS Ha BbIOOpE
NPUOPUTETOB B OpraHu3aluu Yy4yeOHOM JesTenbHOCTH oOyuaromuxcs. s
TEXHUYECKOTO  mpoduis npodhecCuOHATHHOTO 00pa3oBaHUsi BBIOOp I1enel
CMEIlaeTcsl B MparMaTHYecKOM HaIpaBJIEHUH, IPEIyCMaTPUBAIOLIEM yCUIICHUE U
pacuiipeHue MPUKIIATHOTO Xapakrepa U3y4EHUs MaTEeMaTHKH,
MIPEMMYLIECTBEHHOM OpHUEHTAllMM Ha AJTOPUTMUYECKUM CTWIIb ITO3HABATEIBHOU
NEeSATENbHOCTH.

N3yuenue yueOnoi aucuurmumnasl OY]1.04. «MartemaTtuka» Kak npoduibHON
o01eo0pa3oBaTebHOM  y4eOHOM  JUCUMILIMHBI, YYHUTHIBAIOIIEH crneuuuKy
ocBauBaeMbIX cTyjaeHTamu mnpodeccuu CIIO, obecrieunBaeTcs:

*BBIOOPOM PA3ITUYHBIX MOJXO0/I0B K BBEJICHUIO OCHOBHBIX TIOHSATHH;

*bOopMUpPOBAHHEM  CHCTEMBl  Y4eOHBIX  3aJlaHMi,  O00eCTICUMBAIOIINX
3¢ (HEeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LEIEBbIX YCTAHOBOK;

*00OraIieHueM CIeKTpa CTUIeH Y4eOHOM JesITeIbHOCTH 3a CUET COTIaCOBAaHUS
C BeAYIIMMHU JESTEIIbHOCTHBIMU XapaKTEPUCTUKaMU BbIOpaHHOU Mpodeccuu.

[IpodunpHas cocTaBnsdoOmas oTpaxkaercs B TpPeOOBaHUAX K MOJITOTOBKE
0OyJaronMxcs B 4acCTH:

*00IIel CHCTeMBbl 3HaHHI: cojaep)KaTeabHble NPUMEPhl HCHOIb30BAHUS
MaTeMaTHYECKHUX HJIeH U METOAOB B MPOo(hecCHOHABHON e TENbHOCTH;



*YMEHUH: pa3nuuue B ypOBHE TPEOOBAHHW K CIIOKHOCTH TPHUMEHSIEMBIX
aJITOPUTMOB;

*IIPAaKTUYECKOTO HCIIOB30BaHMSI TMPUOOPETCHHBIX 3HAHMW W yMCHUU:
WHIUBUYAIBHOTO YYEOHOTO OIBITa B TIOCTPOCHHHM MAaTEMaTHYECKUX MOJCICH,
BBITIOJTHCHUH UCCIIE0BATEIILCKUX MMPOCKTOB.

Takum oOpa3om, peanu3amus CoaepKaHUS  y4eOHOW  AWCITUTUTMHBI
OPHEHTHPYET Ha MPUOPHUTETHYIO POJIh MPOILECCYAThHBIX XapaKTEPUCTUK yUeOHOM
paboThI, 3aBUCAIUX OT MPoduiIs MPodhecCHOHATHPHOTO 00pa30BaHUS, MOTYYCHUS
OTBITa HWCIIOJH30BAHUSI MAaTEMAaTHKH B COJEPYKATEIBHBIX U MPOQPECCHOHATBHO
3HAYUMBIX  CHTyallWsIX 1O  CPaBHEHHIO € (OPMaIBbHO-YPOBHEBBIMU
pe3yNbTaTUBHBIMH ~ XapakTepuctukamu oOydenms. ConepkaHue  ydeOHOU
JTUCIHUIUTAHBI pa3pab0TaHO B COOTBETCTBHU C OCHOBHBIMU COJIEPKaTEIHHBIMHU
JUHUSIMHA 00YUICHHS MaTeMaTHKE:
canreOpandeckasi JTMHHS, BKJIIOYAIOIIAsl CUCTEMATH3AIMIO CBEJICHUN O 4YHCIIaX;
M3y4eHUE HOBBIX U O0OOIIEHUE paHee H3YUYCHHBIX olepanuil (BO3BEJICHHE B
CTENEHb, W3BICYCHHE KOpHSA, JorapuMupoBaHHE, CUHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC ¥ 0OpaTHBIC K HUM); U3YYCHHUE HOBBIX BHJIOB YHCJIOBBIX BBIPAKECHUHN U
GbopMys; COBEPIICHCTBOBAHHE TPAKTUYCCKAX HABHIKOB W BBIYMCIUTEILHON
KyJIbTYphI, PACIIUPEHHE W COBEPIICHCTBOBAHUE alreOpamuecKoro ammapara,
c(hOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, M €ro IpPUMEHEHHE K PEIICHUIO
MaTeMaTHYECKHUX U TPHUKJIAIHBIX 3a/1a9;

*TCOpPETUKO-QYHKIIMOHATbHAS JIMHUS, BKIIOYAIOIIAsS CHCTEMATH3AIUI0 U
pacuIpeHue CBeIeHU 0 (QYHKIMIX, COBEPIICHCTBOBAaHUE TpadUueCKUX YMEHUM;
3HAaKOMCTBO C OCHOBHBIMH HJCSIMH M METOJaMH MaTEeMAaTHYECKOTO aHaih3a B
oO0beMe, TO3BOJISIONIEM HCCIEOoBaTh dJeMEHTapHble (GYHKIUM U perniaTh
MpOCTEHIINe TeOMETpUIeCcKre, (PM3NUECKUE U IPyTre MPUKIIAIHBIC 3a/1a4K;

*JIMHUSI YPaBHCHWA ¥ HEPAaBEHCTB, OCHOBAaHHAas Ha TIOCTPOCHUU U
MCCJICIOBAaHUHM MAaTEeMAaTHYECKUX MOJIEJIEH, MepeceKaroniascs ¢ aredpandeckon u
TEOPETHKO-(PYHKITMOHAIBHOW ~ JIMHWSAMH W BKJIIOYAIOMIAs  pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHUKU aIreOpandecKuX MpeoOpa3oBaHUM I pEIICHUS
ypaBHEHUH, HEPABEHCTB M CHUCTeM; (OPMHPOBAHHE CIIOCOOHOCTH CTPOWTH W
MCCJIEIOBATh MPOCTEHININE MATEeMATHUYECCKUE MOJICTH TPU PEIICHUH MPUKIIATHBIX
3a/1a4, 3a7a4 U3 CMEXHBIX M CIICIIHATBHBIX TACIIUTIIINH;

*TeOMETPUYECKasl JIMHWS, BKJIIOYAIONIAs HATJSIHBIC TMPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpax W M3yUYCHHE UX CBOMCTB, (OpMUPOBAHUE U pPa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPaXEHWs, PA3BUTHE CIIOCOOOB  TE€OMETPUUYECKHX
U3MEPECHUM, KOOPJWHATHOTO M  BEKTOPHOTO  METOJOB  [IJIi  peIIeHUs
MaTEeMaTHYCCKHUX M MPUKJIAIHBIX 33]1a4,

*CTOXACTUYCCKAs JTMHKS, OCHOBaHHAs HA Pa3BUTUN KOMOWHATOPHBIX YMCHHIA,
MIPEICTABICHUM 0 BEPOSITHOCTHO-CTATUCTUICCKUX 3aKOHOMEPHOCTSIX
OKPYKAIOIIET0 MHPA.

N3yuenne  obOmieobpazoBarenbHol  yueOHOM — gucuumuinabl OV ]J[.04.
«MaremaTuka» 3aBepliaeTcs MOJBEACHHEM HTOTOB B (popMe dK3aMeHa B paMKax
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IPOMEKYTOYHOM aTTeCTallMu CTYJEHTOB B mpolecce ocBoeHus: ocHoBHOU OITOIT
CIIO ¢ nonxyyeHueM cpeHero oomiero oopa3oBaHuu.

3. MECTO YUYEBHOM JUCHOUIIJINHBI B YYEEHOM ILJIAHE

VYueOnas pucuummaa  OVY]/.04. «Marematuka»  gBiIA€TCAd Y4EOHBIM
npeIMeToM 00s3aTelbHON MpenIMeTHOM obnactu «Marematuka U UH(OOPMATHUKA
®I'OC cpennero oOmero obOpa3zoBaHusi. B TexHUKywme, peanu3yronemM
o0pa3oBaTeNbHyI0 MpOorpamMMy CcpelHero oOmiero oOpa3oBaHMs B IIpejaeiax
ocoerusi OIIOII CIIO nHa 6a3ze ocHOBHOro oOmero oOpa3oBaHus, ydeOHas
muciuiuinHa OY J1.04. «Marematukay u3ydaeTcsi B 0011e00pa3oBaTEIbHOM LIUKIIE
yuebHoro miuana OIIOII CIIO na 0a3e ocHoBHOro oOmiero oo6pazoBaHusi. B
yaeOnbIX maHax [IIIKPC yuebnas nquctumiuna OV .04, «MaremaTukay BXOJIUT
B COCTaB OOIIMX 00111€00pa30BaTEIbHBIX YUEOHBIX TUCHUILTUH, (POPMUPYEMBIX U3
o0s13aTenpHBIX IpeameTHbIX obnacteit PI'OC cpeanero obuero oopa3oBanus, AJis
npodeccun  35.01.14 «MacTtep MO TEXHUYECKOMY OOCITYKHBAHHUIO U PEMOHTY
MAIIMHHO-TPAKTOPHOTO TapKay TEXHUYECKOro mpoduis mpodecCHOHaTBLHOTO
oOpa3oBaHus.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIUIIJIUHBI

OcBoenue coxaepxkanust ydeOHoW aucrumuabel OY]I.04. «MartemaTtuka»
o0ecreunBaeT JOCTHKEHUE CTYICHTaAMH CIEIYIOIINX PE3YJIbTaTOB:

* JINYHOCTHBIX:

— ¢c(OpMHUPOBAHHOCTh TPEACTABICHUN O MaTeéMaTUKE KaK YHHBEPCAIbHOM
SI3bIKE€ HAyKH, CPEJICTBE MOJICTTMPOBAHUS SIBJICHUN U MPOLIECCOB, UJIESIX U METOAaX
MaTeMaTUKH;

— T[IOHMMaHUE 3HAYMMOCTH MaTEeMaTHUKH [JIi HayYHO-TEXHUYECKOTO
nporpecca, CcHOPMUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KakK K YacTd
0OIIIeYeIOBEUECKOW  KYJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTeMaTUKH, SBOJIIOIUEH MaTEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS], MPOCTPAHCTBEHHOTO BOOOpPaXKEHUS,
AITOPUTMHYECKON KYJIbTYPhI, KPUTUYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOMMOM
it Oyaytieit mpodeccoHanbHOM NI TeIbHOCTH, IS

B MOBCEJHEBHOW >XKU3HU, NJI1 OCBOCHHUS CMEXHBIX €CTECTBEHHO - HAYyYHBIX
JUCITUIUIMH W JUCHUIUIMH MPOo(deCCHOHANTBHOTO IHMKIA, JUISl TPOJOJDKEHUS
o0pa3oBaHus U CaMOOOpa30BaHMUS;

— OBJIQJICHUE MATEeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOIUMBIMU
nmoiayyeHus: oOpa3oBaHUsT B 00JIacTsX, HE  TpeOyrommx  yriayOJeHHOU
MaTeMaTUYECKOU MOJTOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHMIO, B TOM 4YHCIIE
caM0oOOpa30BaHMIO, HA MPOTSHKEHUM BCEM >KU3HM, CO3HATEJIBHOE OTHOIICHHE K



HETMPEepPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHENIHOM mpodeccHoHaabHONH U
OOIIECTBEHHOM JICATEIHLHOCTH;

— TOTOBHOCTh MW CIIOCOOHOCTHh K CaMOCTOSITEJIbHOW TBOPYECKOW U
OTBETCTBEHHOU JEATCIHLHOCTH;

— TOTOBHOCTH K KOJUIEKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTEIbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-UCCIEA0BATEIBCKOM,
MIPOEKTHOM U APYTUX BUIAX ACSITEIBHOCTH;

— OTHOIICHHE K MPOQPECCHOHAIBHON JEATEIPHOCTH KaK BO3MOXXHOCTH
ydacThsi B pEIICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TIOCY/IapCTBEHHBIX,
00IIIeHAITMOHATBHBIX MPOOJIEM;

* METaIpeAMETHBIX:

— YMEHHE CaMOCTOATENIBHO OMNPEACNATh ILIEeJIH JSATCIbHOCTH U COCTaBJISATH
IJIAHBI  JICITCIBHOCTH; CAMOCTOSITEIBHO OCYIIECTBISATh, KOHTPOJHUPOBATH U
KOPPEKTHPOBATh JIESITCIBHOCTh; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPChI IS
JOCTHKEHUS TIOCTaBJICHHBIX IIEJIe W pealu3alid IJIAHOB JEATEIbHOCTH,
BBIOMpATh YCIENTHBIE CTPATETHH B PA3IMYHBIX CUTYaIUIX;

— YMEHHME MPOAYKTHBHO OOHIAThCA M B3aUMOJEWCTBOBATh B IIpoLIECCE
COBMECTHOW  JICSITCIBHOCTH, YYWUTHIBATh IO3WIMM  JIPYTUX  yYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3peliaTb KOH(PIUKTHI;

— BJIaJICHUE HaBbIKAMHU TI03HABATEIBHOM, Y4E€OHO-UCCIIEAOBATEIbCKOU U
MIPOEKTHOM JESATENbHOCTH, HABbIKAMH pa3pelieHHs] MpoOJjeM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3a/1ad,
MIPUMEHECHUIO PA3JIMYHBIX METO0B ITO3HAHUS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHON HWH(POpMAIIMOHHO-
MMO3HABATEIILHON JIEATEILHOCTH, BKIIIOYAsl YMEHUE OPHUEHTUPOBATHCS B PA3TUIHBIX
MCTOYHUKAX HWHOOpMaIMM, KPUTHUYECKH OICHMBAaTh M HHTEPIPETUPOBATH
nH(pOpMaIIo, MOTyYaeMyI0 U3 Pa3IMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO
M3JIaraTh CBOIO TOUKY 3PCHHUS, UCIIOIH30BATh aJCKBATHBIC SI3BIKOBBIC CPE/ICTBA;

— BIIQJICHUE HaBbIKAMHU ITIO3HABATEIILHOH pe(IIeKCUU KakK OCO3HAHUSA
COBEpINIACMBIX JICWCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pPE3yIbTaTOB W
OCHOBAHWM, TPAHMI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX ITO3HABATEIBHBIX 3a7a4 U
CPEICTB IJISl X JOCTHIKCHHSI,

—  I[ENeyCTPeMJICHHOCTh B  TOMCKaX W  TPUHATHU  PEIICHUH,
CO00Pa3UTETHHOCTDh M MHTYHUIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHIM;
CIIOCOOHOCTH BOCTIPUHUMATDH KPACOTy U TAPMOHUIO MUDA;

* IIPEIMETHBIX

— ¢(OopMHUPOBAaHHOCTh NPEACTABICHUA O MaTeMaTHKEe KaK 4YaCTH MHPOBOM
KyJIbTyphl ¥ MECT€ MaTeMaTUKA B COBPEMEHHOW ITMBWJIM3AIMH, CIIOCO0ax
OTIMCaHUS SIBJICHUH PeaJbHOI0 MHpPA Ha MATEMaTHYSCKOM SI3BIKE;

— ¢(OpMHUPOBAHHOCTh IPEACTABICHHH O MAaTEeMaTHYECKUX IOHITHSAX Kak
BOKHEUIITUX MAaTEMaTHIYECKUX MOJIEIISAX, TO3BOJISIONINX OMMUCHIBATh U N3y4YaTh



IIpM  pPEUICHWHM 3a7ay. pasHble IIPOLECChl W  SBIICHUS, IIOHUMAaHHUE
BO3MOXXHOCTH aKCUOMAaTUYECKOI'0 IIOCTPOEHUSI MATEMATUUYECKUX TEOPUM;

— BJAJCHHUE METOJAMM JIOKA3aTeJIbCTB M aJrOPUTMOB PELICHUs, YMEHUE UX
IIPUMEHSATH, IPOBOJIUTH JIOKA3ATENbHBIE PACCYKICHHUS B XOI€ PEUICHUS 3aa4;

— BJAJICHUE CTAaHJAPTHBIMM NPUEMAaMM pELICHHUS PALUOHAIBHBIX U
MppalOHAIbHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YHUCJIE JUIsl TTOMCKAa IMYTH PELICHUS M WIUIIOCTPALIMM PELICHUS YPABHEHHUU U
HEPABEHCTB;

—  c(hOpPMHUPOBAHHOCTh  MPEJCTAaBICHUH 00  OCHOBHBIX  IOHATHSX
MaTeMaTH4YECKOr0 aHajau3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBefieHUe (YHKIMMA, HCHOJIb30BAHUE TOJYYEHHBIX 3HAHWM MJi1 ONUCAHUS U
aHaJIu3a peaJIbHbIX 3aBUCUMOCTEN;

CUTyalUsAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIQJICHUE HAaBBIKAMU HCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM

— BIAJCHUE OCHOBHBIMH IOHATHAMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh F€OMETPUYECKHE (DUTYphl HA YEPTEKax, MOJECISIX U B PEATbHOM
MUpE; NIPUMEHEHHE W3YUYEHHBIX CBOMCTB T'€OMETpUYECKUX Quryp u Gopmymn s
pelIeHns TeOMETPUYECKUX 33714 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— c(OpPMHUPOBAHHOCTh MPEJACTABIECHUN O MpOIEccCax U SABJICHUAX, UMEIOIINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHpE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHON TECOPUM BEPOATHOCTEW; YMEHUN HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHHUS COOBITUI B MPOCTEHIINMX MPaKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMm
IIPU PELICHUH 3a/1a4.

CTyaeHT, OCBOMBIIMKA O0O0pa30BaTENbHYIO MPOrpaMMmy, AOJDKEH 00JagaTh
CJIEIYIOLIMMHU KOMITETEHIIUSIMU:

OK 1. IlonuMarh CyIIHOCTh U COIMAJIBHYIO 3HAYUMOCTH OyayIieit
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JEATEIBHOCTh HUCXOAS W3 LETu U
CIOCOOOB €€ TOCTUKEHUS, ONPEACIICHHBIX PYKOBOJAUTEIIEM.

OK 3. AmnamusupoBarh pabO4yl0 CHUTYyalMIO, OCYIIECTBIATH TEKYIIMH U
UTOTOBBIA KOHTPOJIb, OLEHKY U KOPPEKIHIO COOCTBEHHOW NEATEIbHOCTH, HECTU
OTBETCTBEHHOCTb 32 PE3YJIbTAaThl CBOEH padOTHI.

OK 4. OcymiecTBiaTh MOMCK HHPOPMAITNH, HEOOXOAUMOM 17151 3P (HEKTUBHOTO
BBITIOJIHEHUSI IPOGECCUOHATBHBIX 3a71a4.

OK 5. Ucnonp3oBath WHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B
poeCCUOHATILHOM IESITEIIbHOCTH.

OK 6. Paborarb B koMaHnae, S(P¢PeKTUBHO 0OMIAThCS C KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTAMHU.



OK 7. Opranu3oBblBaTb COOCTBEHHYIO JAESITEIBHOCTb C COOJIOJCHUEM
TpeOOBaHUI OXpaHbl TPyJa U SKOJIOTMUECKON 0€30M1aCHOCTH.

OK 8. McnonHATh BOMHCKYIO OOSI3aHHOCTb, B TOM 4YHCJIE€ C NPUMEHEHHEM
MOJIYYEHHBIX TPO(ECCHOHATIBHBIX 3HAHUH (/151 FOHOIIEH ).

5. COJEPX KAHUE U CTPYKTYPA YUYEBHOM JJUCHUILJINHBI

5.1. Conep:kanue y4eOHOUH TUCUMILTHHBI
BBenenue

MareMatrka B HayKe, TEXHUKE, JKOHOMHKE, HH()OPMAITMOHHBIX TEXHOJIOTHIX
U TIpaKTUYeCKOW nesTenpHOCcTH. llenmn u 3agaum W3ydeHUs MaTeMaTHKH TIpU
ocBoenu npodeccuit CI10.

2.1 AVITEBPA
Pa3ButuHe NOHATHA 0 YUCTE

HGJ'ILIG N paduOHAJIbHBIC YHCJIA. HeﬁCTBHTGHBHBIe qucia. HpI/I6JII/I)KeHHBIC
BeIuMcIIcHUs. KoMIIeKCHBIEC YnCIIa.

KopHu, crenenn u jorapupmoi

Kopuu n crenenn. KopHu HaTypaJibHOM CTENEHM M3 YMCJIAa M UX CBOMCTBA.
CreneHM ¢ pallMOHAJIBHBIMU  TOKa3aTessiMA, HWX cBoiicTBa. CTeneHu ¢
JNIEMCTBUTEIILHBIMI  MOKa3aTensiMu. (CBOMCTBA CTEIIEHHM C JCHUCTBUTEIBHBIM
MOKa3aTeJIeM.

Jlorapudm. Jlorapudgm umciaa. OcHoBHOE JorapupMUUecKoe TOXKIECTBO.
Hecsatuunble U HaTypasibHble Jorapumel. IlpaBuna neicTBuil ¢ norapudpmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue  ajaredOpamyeckux BbIpaxkeHuil. [IpeoOpazoBanue
palMOHAIBHBIX,  HUPPAIMOHAJIBHBIX, CTENEHHBIX,  IOKAa3aTeJIbHbIX U
Jorapu(pMUYECKUX BBIPAKEHHM.

IIpakTnyeckune 3aHATHS

Apudmernueckue NEUCTBUS HAJ YHUCIaMH, HAXOXACHHE MPUOIMKEHHBIX
3HAYEHUW BEJIMYMH W  TOTPEIIHOCTe  BbIYMCIEHHH  (aOCOMIOTHON U
OTHOCUTEJILHOM), CPaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

Brruucnenne u cpaBHeHHME KOpHEW. BbInosiHEHHME pacyeToB € paavKajaMH.
Pemenne uppalMOHAIBHBIX ypaBHEHUN. HaxoxkaeHue 3HAYEHUN CTEIEHEU C
10



panuoHaNbHBIMU  TIOKazaTensimMu. CpaBHenue creneHed. IIpeoOpazoBanus
BBIPDAXKEHUMN, COJIEpkKAIIMX CTElneHU. PelleHne Moka3aTelbHbIX YpPaBHEHUMN.
Pemenne mpukimagHeix 3amgad.  Haxokmenwe 3HaueHud  jorapudmMa 1m0
IIPOM3BOJIBHOMY OCHOBaHMIO. llepexom OT OXHOro OCHOBaHHA K JpPYyroMy.
Brruucnenne u cpaBHeHue jorapudmos. JlorapudmMupoBaHue M MOTCHIIMPOBAHUE
BbIpakeHUU. [IpuOMMKEHHBbIE BBIYUCICHHUS M pPEIICHUS MNPUKIAIHBIX 3aj/1ad.
Pemenue norapuMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIEC MOHATHSA

Pannannas mepa yria. BpamarensHoe nBuxenne. CUHYC, KOCUHYC, TAHTE€HC
M KOTaHreHc yucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOxAecTBa  DopMyibl
npuBeneHuss. @opMyibl cinoxeHus. PopMyinbl yaBoeHHsT DOpMyIibl TOJOBUHHOTO
yrna. IlpeoOpazoBaHusi MpPOCTEWHIMX  TPUTOHOMETPUUYECKHX  BBIPAXKCHHM.
[IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUECKUX (YHKLUMHA B NPOU3BEACHUE U
NPOU3BENECHUS B CyMMYy. BbIpakeHHEe TPUTOHOMETPUYECKUX (YHKIUN uepe3
TAHIEHC TIOJJOBUHHOTO aprymMeHTa. [pUrOHOMETPHYECKHE YpaBHEHHS U
HepaBeHCTBa [Ipocreiimme TpuroHoMmerpudeckue ypaBHeHus. lIpocreiimme
TPUTOHOMETPHUYECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.
ApKCHHYC, apKKOCHUHYC, apKTaHT€HC.

IIpakTHUyecKkue 3aHATHS

PaananHbIil METOL M3MEPEHUS YIJIOB BPALLCHUS U CBA3b C IPALyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXACCTBA, (POPMYJbI CIOXKEHUS, YIABOCHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKHX (YHKIMH B MPOU3BEICHUE,
npeoOpa3oBaHUE TMPOU3BEIACHUS TPUTOHOMETPUYECKUX (YHKIUNA B CyMMY.
[Ipocreifiie TpUTOHOMETPUYECKUE YpaBHEHHs] W HepaBeHCTBAa. (OOpaTHbIE
TPUTOHOMETpHUUECKHE (PYHKIIUU: apKCUHYC, apKKOCUHYC, ApKTaHTeHC.

®YHKIUU, UX CBOUCTBA U T'PA®UKU

@Oyuknuu. OO6macTb omnpeneneHUuss W MHOXKECTBO 3HAYEHM; Tpadux
¢byHKUIMH, TOCTpOeHUE TpapuKoB GYHKUUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CsBoiicTBa GyHkumu. MOHOTOHHOCT®, YE€THOCTb, HEUYETHOCTD,
OTPAaHUYCHHOCTh, TEPUOAUYHOCTh. [IpOMEXYyTKHM BoO3pacTaHusi U yOBIBaHUA,
HauOoJbIllee W HaWUMEHbIEe 3HA4YeHUs, TOYKH »JKcTpemyMma. [‘paduueckas
uHTepnperamus. [lpumepsl (GYHKIIMOHANBHBIX 3aBUCUMOCTEH B  peajbHBIX
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npoleccax u sBieHusX. Apudmerndeckue onepauu Haa GyHkuusMu. CroxxHas
dbyukius (kommo3uiiys). [ToHsTHE 0 HEMPEPHIBHOCTH (PYHKIIHH.

OopaTHble pynknnu. O6sacTh onpezeneHus U 001acTh 3HaUEHU 00paTHOM
¢dbyukiuu. ['paduk o6paTHON GHYyHKIUY.
CrenenHble, TOKa3aTelbHbIE, JOrapuMHUUECKUe W  TPUTOHOMETPUUYECKUE
¢bynkun. OOpatHbie TpUuronomerpudeckue GyHkiun. OnpeaeneHus GyHKIUN, UX
cBoiictBa u rpaduku. [IpeobpasoBanus rpaduxos. [lapamnenbHblii nepeHoc,
CUMMETPHUSI OTHOCUTENIBHO OCEl KOOPAMHAT U CUMMETPHUS OTHOCUTENIBHO Haudaja
KOOpPAMHAT, CUMMETPUSI OTHOCUTENIBHO NMPSAMOM y = X, PACTSIKEHUE U CIKATHE
BJI0JIb OCEH KOOP/AMHAT.

IIpakTHUyeckue 3aHATHS

[IprmMepbl 3aBUCHMOCTEN MEXKIy NEPEMEHHBIMH B PEAJBHBIX MpoLEccax W3
CcMeXHbIX quctumuinH. Onpenenenue ¢pynkuuil. [loctpoenue u ytenue rpaduxos
¢bynkumii. HWccnenoBanue ¢ynkuuu. CBOWCTBa JTUHEHHOW, KBaJpaTUYHOMH,
KYCOYHO-JIMHEHHOM W  ApoOHO-muHEHHON  QyHkuui. HenpepbiBHBIE U
nepuoanueckue ¢(yHkuuu. CoiicTBa U rpaduku CUHYCa, KOCHUHYCa, TAaHI'€HCA U
koTaHreHca. O0parubie pyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkuun. IlpeoOpasoBanusi rpaduka ¢GyHKIMH. ['apMOHHMUYECKHE KOJeOaHUS.
[Ipuknagneie 3anaun. [lokazatenbHble, JorapupmMuuecKkre, TPUTOHOMETPUUECKUE
YPaBHEHMS U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMocaenoBarenbHocTn. CrnocoObl 3a7aHUs W CBOWMCTBA  YHCJIOBBIX
MOCJIe0BaTEILHOCTEH. [TousiTue 0 npezene MOCJIeI0BATEILHOCTH.
CyliecTBOBaHHE TMpenesia MOHOTOHHOM OTPaHMYEHHOW TMOCJIEI0BATEIBHOCTH.
CymMupoBanue nocieoBatenbHocTel. beckoHeuHo yObIBaroIiasi reoMmeTpuieckas
MIPOTPECCHS U €€ CyMMa.

IpousBoanasi. Ilonsarre o nMpou3BOaHON (DYHKIMH, €€ T€OMETPUUYECKUN U
(bu3ndecKkuil CMBICI. Y paBHEHUE KacaTeabHOM K Tpaduky @ynkiuu. [IponsBoanabie
CyMMBI, PpPa3HOCTH, IPOMU3BEIECHUS, 4YacTHble. [IpOM3BOJHBIE  OCHOBHBIX
aNeMeHTapHbIX QyHKIUH. [IpuMenenne mporu3BOIHON K MCCIIEOBAHUIO (DYHKITUI
u mnoctpoeHuto rpadukoB. I[IpousBoaHbie 00paTHOM (PYHKIMH U KOMIIO3UIUU
¢bynkuuu. [Ipumeps ncnonb30BaHUs TPOU3BOIHOM ISl HAXOXKIEHUS HAWTYYILIEero
pelieHusl B MPUKIAIHBIX 3a7adax. Bropas mpousBoaHas, €€ T€OMETPUUYECKUN U
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busnueckuii cMbicit. HaxoxaeHne CKOpOCTH IS TpoIiecca, 3a1aHHoro (opMyIIoi
U TpaQuKOM.

IlepBooOpa3nass m nHTerpaJ. I[IpumeHeHue onpeneeHHOro HHTerpasa s
HAXOXKJECHUS IUIOAAU KpUBOJMHEHMHOW Tpaneuuu. Popmyna HprotoHa—
JleitOnuna. [Ipumeps! npuMeHeHUs! HHTErpajia B PU3UKE U TEOMETPUU.

IIpakTH4eckue 3aHATHS

YucnoBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BHIYMCIICHHS YJICHOB
nocienoBatenbHocTu. [Ipengen mocnepgoBatenbHOCTU. beckoHeuHo yObIBaromias
reomeTpuyeckas nporpeccus. IIpon3BogHas: MEXaHUYECKUM W T€OMETPUYECKUN
CMBICT TPOU3BOJHON. YpaBHEHHE KacaTelbHOW B o0mem Bume. [lpaBuia u
(bopmynsl nudPepeHnpoBanHus, Ta0INILA MPOU3BOJHBIX ANEMEHTAPHBIX (PYHKIUH.
Uccnenosanue (GyHKIMU ¢ MOMOIIBIO TPou3BOIHON. HaxoxkaeHue HanOoIbIIero,
HAaMMEHBIIIETO 3HAYEHUS W OKCTPEMaJbHBIX 3HaueHWi ¢yHkiuu. WHTerpan u
nepBooOpazHas. Teopema Hprorona—JleiOnuma. IlpuMeHeHue uWHTErpaiza K
BBIYMCIICHUIO (PU3UYECKUX BEJIMYUH U TUIOIIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss U cuCTeMbl ypaBHeHMi. PanuonanbHble, MppalMOHAIBHBIC,
[I0KA3aTEJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbI. PAaBHOCUIIBHOCTH
YpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE NIPUEMBI UX PEIICHMS (pa3joKEHHE
Ha MHOXMHTENHU, BBEJACHHE HOBBIX HEU3BECTHBIX, MOJCTaHOBKa, rpaduueckuit
METOI).

HepaBencrBa. PanuvonanpHble, UWppalMOHAIbHBIC, IIOKA3aTEJbHBIE U
TPUTOHOMETPUYECKHUE HEpaBEeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHMUS.

HUcnoab3oBanue CcBOMCTB M TrpapukoB (QYHKUMHA @PU PelICHUHU
yYPaBHEeHUIl U HepaBeHCTB. MeTo nHTepBaNioB. M300pakeHne Ha KOOPAMHATHON
IJIOCKOCTM MHOXECTBAa PELICHUN YyPaBHEHUW MW HEPABEHCTB C JByMs
MIEPEMEHHBIMU U UX CHUCTEM.

Hpuxnaausie 3agaum. [IpuMeHeHne MaTreMaTHYECKHMX METOAOB A
pEelIeHUs] COAEPKATENbHBIX 3a/a4 M3 Pa3IMYHBIX 00JIacTeld HayKHM W MPAKTHKU.
NHTtepniperanys pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

IIpakTHyeckune 3aHATHS
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Kopuu  ypaBuenmii. PaBHOCWiIbHOCT,  ypaBHeHui. IIpeoOpaszoBanue
YPaBHCHUU.

OcHOBHBIE PUEMBI pellIeHUs YpaBHEHUH. PerieHne cuctemM ypaBHEHUH.

Hcnonb3oBanue CBOWCTB U TpaduKOB (DYHKIIUN JJIsI PEIICHUS YpaBHEHUH U
HEPaBEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA Y TEOPUS BEPOSITHOCTEM

DJjieMeHTbl KOMOMHATOPUKH. OCHOBHBIE MOHATUS KOMOWHATOPUKU. 3a7a4u
Ha MOJCYET YHMCIIA PAa3MEIICHUN, NEPECTAHOBOK, COUYeTaHUi. Pemienue 3amad Ha
nepebop BapuaHToB. @opmyrna O6mHoMa HproToHa. CBoiicTBa OMHOMHHAJIBHBIX
koa¢p¢unuentoB. TpeyronpHuk Ilackans. DieMeHTBl TEOpUU BEPOSITHOCTEM.
CoObITHE, BEPOSATHOCTH COOBITUS, CIIOXKEHHE M YMHOXEHHE BEPOSTHOCTEH.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHH. JIMCKpeTHAs ciyyaliHas BEJIMYMHA, 3aKOH €€
pacrtpeneneHusa. YUCIOBbIE XapaKTEPUCTUKNA JUCKPETHOW CIy4aHOW BEIUYHUHBI.
[TonsiTHE O 3aKOHE OOIBIINX YUCEN.

JjleMeHTBhI MaTeMaTU4eckoil cratucTuku. lIpencraBieHue JaHHBIX
(Tabnuipl, TUarpaMmsbl, rpaduku), TeHEpaJIbHas COBOKYITHOCTh, BEIOOpKA, CpeHEe
apupmeTndeckoe, Menuana. [loHstue o 3amayax MaTeMaTUYECKONW CTATUCTHKHU.
Peuienne npakTuueckux 3aj1ay ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOOB.

IIpakTHUyecKkue 3aHATHS

Uctopus pa3BuTusi KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEH M CTATUCTUKHU U
WX pOJIb B Pa3IMYHBIX cdepax 4YeIOBEUECKOM >Ku3HenesTenbHocTH. lIpaBuia
KoMOuHaTOpUKHU. PemieHne KOMOMHATOpPHBIX 3a1ad. Pa3MelnieHusi, couyeTaHusi u
nepectaHoBKU. bunoMm Herotona u tpeyronbHuk llackand. IlpuknagHeie 3amauu.
Knaccuueckoe ormpenesnieHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEW, TEOpema O
CyMM€ BEpOATHOCTEW. Brpruucienne BeposTHocTer. [lpukianneie 3amauw.
IIpencrasienne YncaoOBbIX JaHHBIX. [IpruKiIagHbIe 3a0a4u.

24TEOMETPUS
IIpsimble ¥ IUIOCKOCTH B IPOCTPAHCTBE.

B3anmHoe pacnosiokeHne IByX NpsIMBIX B IpocTpaHcTBe. [lapamnenbHOCTh
npsasmMon u Iwiockoctu. llapamnensHOocTh MUIOCKOCTEW. [lepneHauKyISIPHOCTD
NpAMON M IUIOCKOCTH. llepneHauKyisip U HakjIOHHAs. YTOJ MEXAY NPsIMOU U
IIJIOCKOCTBIO. JIByrpaHHbIi YIOJI. Yron MEXKIY IIJIOCKOCTSIMH.
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[lepneHAMKYISIPHOCTh JBYX IUIOCKOCTed. ['eomeTpuueckue mpeoOpa3zoBaHUs
IPOCTPAHCTBA: MAPAJIIEIBHBIA MEPEHOC, CUMMETPHUS OTHOCUTEIBHO IJIOCKOCTH.
[TapamnenbHoe  mpoexktupoBanue. [lnomaas  OpTOrOHaMBbHOM  MPOEKILIMH.
N3o06paxenne mpocTpaHCTBEHHbIX (uryp. Muororpannuku Bepumnsl, pebpa,
rpaHd  MHOTrorpaHHuka. Pa3sseprka. Mmuororpanseie  yribel.  Beimykisie
MHoOrorpaHHuku. Teopema Ounepa. Ilpuszma. IlpsAmas u HakJIOHHas MpU3Ma.
[IpaBunpHas npusma. [lapamnenenunen. Kyo6.

IIupamupa. IlpaBunbHasgs nupamuga. YcedeHHas nupaMmuyzaa. Terpalsgp.
Cummetpun B KyOe, B mapajuienenurnene, B npusme u nupamuzae. Ceuenus kyoa,
npu3Mbl W nupaMuibl. llpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX
(TeTpanape, Ky0e, OKTadipe, A0JIeKadAPe U UKOCARAPE).

Tenau IMOBEPXHOCTHU BPAlllCHUSA

Humuuaap u xoHyc. YcedeHHbld KoHyc. OcCHOBaHHE, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpa3zyromiasi, pas3Beprka. OceBble CEUYEHUS] U  CEUYCHUS,
napasuiesibHbie ocHoBaHuUIO. [llap u cdepa, ux ceuenus. KacarenbHas maoCKOCTh K

cdepe.
N3mepeHusi B reoMeTpuu

ObbeM u ero wusMmepenue. MuterpanbHas ¢opmyna obbema. Dopmyiibl
o0beMa Ky0a, MpsSMOYTOJIBHOTO Mapajlielenunena, npu3Mbl, TUIUHAPA. DopmyIibl
o0bemMa mupaMuIbl U KoHyca. POpMyIbl IUIOMIAX TMOBEPXHOCTEH IMIIMHIpPA |
konyca. ®opmyibl oObema mapa u miomanu chepsl. [lonodbue ten. OTHOMIEHUS
TJIOIIA/IeH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEJ.

KoopauHaTsl M BEKTOPHI

[IpsmoyrosibHas (IekapToBa) CUCTEMa KOOPAUHAT B MpocTpaHcTBe. Dopmyna
PaCCTOSIHUS MEXKY IByMsI TOUKaMU. Y paBHEHUs c(Pepbl, IIOCKOCTH U MPSMOM.

Bektopel. Moayns Bektopa. PaBeHcTBO BekTOpoB. CIi0KE€HUE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4ucio. Pa3nokeHne BEKTOpa IO HAIMpPAaBICHUSAM. YTOJ
MEXAy AByMs BekTopamu. [Ipoekiua Bektopa Ha ochk. KoopawHaThl BeKTOpa.
CxansipHoe npousBeicHue BEKTOPOB. Mcnosib30BaHUE KOOPUHAT U BEKTOPOB MPHU
PELICHUN MATEMATUYECKUX U TPUKIIAJHBIX 33/1a4.
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IIpakTH4eckue 3aHATHS

[Ipy3Haku B3aMMHOTO PACHOJIOKEHHUS NPSIMBIX. YTOJI MEXKIY HPSIMBIMU.
B3auMHOe pacnonokeHue npsiMbIX U INIOCKOCTEN. [leprieHaAnKyap U HaKIOHHAs K
IJIOCKOCTU. YTOJN MEXAy NpsSIMOM U IUIOCKOCThIO. Teopembl O B3aMMHOM
pacloJIO)KEHUU TPSAMOM M IUIOCKOCTH. TeopemMa O Tpex MNEPHEHIUKYISpax.
[Ipu3Hakn ¥ CBOWCTBA MapajuIENbHBIX W MEPNEHAUKYISIPHBIX IIOCKOCTEM.
PaccTostHue OT TOYKM 1O TIUIOCKOCTH, OT MPSMOM [0 IUIOCKOCTH, PACCTOSTHUE
MEXAY  IUIOCKOCTSIMH, MEXIYy  CKPEIIMBAIOIIUMUCS  NPAMBIMHA,  MEXIY
MIPOU3BOJIBHBIMU (PUTypaMu B TmpocTpaHcTBe. [lapamiensHoe MpoeKTUpOBAaHUE U
ero cpoicTea. Teopema O IUIOMIAAA OPTOrOHAJIBHOW MPOEKUMHA MHOTOYTOJIbHUKA.
B3anmHoe pacnosioxkeHue MPOCTPAaHCTBEHHBIX (uryp. PasznuuHble BB
MHOTOTpaHHUKOB. WX wu300pakenus. CedeHusi, pa3BepTKH MHOTOTPAaHHUKOB.
[Inmomane mnoBepxHocTH. Buael cummerpuit B mnpocTtpaHcTBe. CUMMETpHs Tell
BpalllcCHUsI U MHOTOTPAaHHUKOB. Bpluncnenue miomaneii u o0bemMoB. BEeKTOpHLI.
JlerictBust ¢ BekTopamu. JlekapTroBa cucremMa KOOPAMHAT B IIPOCTPAHCTBE.
YpaBHeHUE OKpPY>KHOCTU, c(epbl, IIOCKOCTU. PaccTosiHME MEXay TOUYKaMHU.
JlelicTBUSL C BEKTOpamu, 3aJaHHbIMH KoopAuHaTaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSAMOU U IJIOCKOCTH. VCroib30BaHNE BEKTOPOB
IIPU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

JIns BHEAyIUTOPHBIX 3aHATUM CTYJEHTAM Hapsly C pELUICHUWEM 3a1a4 |
BBITIOJIHEHUS MPAKTUYECKUX  3aJaHUU MOKHO MPEIJIOKUTh  TEMBI
HCCJIEIOBATENbCKUX U pedepaTUBHBIX PabOT, B KOTOPBIX BMECTO CEPUI OTIEIbHBIX
MEJKUX 3a7a4 W YNPAKHEHUW MpeJIararoTcsi CIOKETHBIC 3a/laHusi, TpeOyroiue
JUTUTEIBLHON paboThl B paMKax OJHOM MaTeMaTH4YECKOW CHUTyalluu. DTH TEMBbI
MOTYT OBITh KaK WHIWBHAYAJIbHBIMH 3aJaHUSIMU, TaK W TPYNIOBBIMH IS

COBMECCTHOTI'O BBITIOJTHEHU A UCCICA0OBAHU .
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5.2

(ST )

8.
9.

TEMbBI PE®EPATOB (1OKJAOB), UCCJIEJOBATEJbCKHUX
ITPOEKTOB

. HempepsbiBHBIE 1pO0OH.

. [IppuMeHeHune CI0XKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax.
. [lapannenbHO€ MPOEKTUPOBAHUE.

. Cpennue 3HaueHus U UX IPUMEHEHUE B CTATUCTHKE.
. BextopHO€ 3a/1aHK€e NPSMBIX U INIOCKOCTENW B IPOCTPAHCTBE.
. Cro>keHre rapMOHHYECKUX KOJIeOaHUH.

. 'padpuueckoe penieHre ypaBHEHU U HEPABEHCTB.

HpaBI/IJII)HBIe U ITOJYIIPAaBUIbHBIC MHOT'OI'PAHHHKH.

Konnueckue ceueHus u ux IMPUMCHCHHNC B TCXHHUKC.

10. Tlonsarue muddepeHnmana u ero NPUIOKCHHUS.

11. Cxembl MOBTOPHBIX UCIIBITAHUN bepHYyIIN.

12. UccnenoBanne ypaBHEHN U HEPABEHCTB C MAPAMETPOM.
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5.3 CTpyKTypa y4eOHoi AU CHUILITHHbI

5.3.1. O06beM y4eOHOI TMCUMILUINHBI M BUAbI Y4e0HOIl padoThl

Buna yueOHoii padoThl O0bem yacoB
MaxkcumasibHasi ydeOHasi HAarpy3ka (Bcero) 435
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 290
B TOM YHCJIE:
NPaKTUYECKHE PAOOTHI 138
KOHTPOJIbHBIE paOOTHI 8

KypcoBas paboTa (IpoeKT) (He MpeayCMOTPEHO)

CamocrosiTesibHast padoTa cTy/ieHTa (BCero) 145

B TOM YHCIJIC:

WccnenoBarenbckas padbora 7
PaboTa ¢ nHpOpMaIIMOHHBIMU UCTOYHUKAMU 41
Pedepatusnas padora 4
PacueTHo-rpaduueckas pabora 21
TBopueckue 3a1aHus 34
[TonroroBka mpe3eHTalMOHHBIX MaTepUaioB 23
CocraBnenue TabIuI] 9
Coznanue mMojeneil IpoCTPaHCTBEHHBIX QUTYP 6
ATTecTanus no AMCUUILINHE IK3aMeH
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6. TEMATHUYECKHAM IIJIAH YYEBHOHN JTUCIHUILIUHBI OY/.04. <MATEMATHUKA» 1O IPO®PECCHMU:
35.01.14. «MacTep no TeXHHYECKOMY O0CTY;KMBAHUIO U PEMOHTY MAIIMHHO-TPAKTOPHOI0 MapKa

KoauuecTBoO AYJIUTOPHBIX YaCOB

Makc. yue0.
CamocrosiTen IIpakTuyeckue
HaumeHoBaHue pa3/iesioB U TeM Harpysica buast pabora Teoperuy | (cemunapckue) | Kypcosoe
CTyacHTa cTyacHTa Bcero ecKoe u NMPOEKTUPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHUe
3aHATHSA
Tema 1. Beenenue 3 1 2 2
Tewma 2. Pa3zBuTue noHATHS O YUCIIE 24 8 16 7 9
Tema 3. Kopuu, crenenu u jorapu@msl 48 16 32 15 17
Tema 4. IIpsiMble U MIIOCKOCTU B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. KomOuHaropuka 27 9 18 10 8
Tema 6. KoopauHaTbl ¥ BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPUH 54 18 36 17 19
Tema 8. @yukiuu u rpaguxu 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 42 14 28 15 13

19




[TponomxkeHne TabIUIIbI

KosmuecTBo ayIUTOPHBIX 4YaCOB

Makc. yue0.
Camocrositen IpaKTudeckue
HaumeHoBaHue pa3ie/ioB U TeM Harpysxa bHAs pagoTa Teoperuy | (cemunapckue) | Kypcosoe
Cryaenta CryaeHTa Bcero eckoe " NMPOEKTHUPO
(1ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hayana maTemMaTH4ecKoro aHajansa 42 14 28 17 11
Tema 11. MuTerpain u ero npuMeHeHue 27 9 18 10 8
Tema 12. DnemMeHThI TEOPUU BEPOSITHOCTEN U 21 7 14 9 5
MaTEMaTHYECKON CTATUCTUKU
Tema 13. YpaBHeHUsI U HEPABEHCTBA 36 12 24 8 16
Bcero nmo pucuumiinnae 435 145 290 152 138

ATTecTanus B popme IK3aMeHa
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOI JEATEJBHOCTH
CTYJIEHTOB

Conep:xkanue o0yueHust XapakTepucTHKA OCHOBHBIX BH/10B
JAesiTeJIbHOCTH CTYJIeHTOB
(Ha ypoBHe y4eOHBIX el cTBHI

BBenenue O3HaKOMJICHHE C POJIbI0O MATEMATHKHU B HAyKe,
TEXHUKE, OKOHOMHKE, HH(POPMAIMOHHBIX
TEXHOJIOTUSIX U IPAKTHUYECKOH IeATETHhHOCTH.
OzHakomJieHHE C IEIsIMH M 3aJadyaMu
WU3YYCHHUS ~ MareMaTUKd TPH  OCBOCHUU
npodeccuii CI10

AJI'EBPA

Beimonnenne apupmeTnyeckux IeHCTBUN Hax
YuCllaMHi, CcO4YeTas YCTHbIE M IIHCbMEHHBIC

MIPUEMBIL.
Pa3zButne nousarus Haxoxnenue MPUOJIMKEHHBIX 3HAYCHUH
0 YyHcJe BEJIMYMH W  IOTIPEIIHOCTEN  BBIYMCICHHUI

(a0CoNMIOTHON M OTHOCHUTEIBHOW); CpaBHEHHUE
YHCIIOBBIX BBIPAKCHUH.

Haxoxnenune omuOOK B MpeoOpa3oBaHHSIX U
BBIYMCIICHHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM

IIPOrpamMMBbl)
O3HaKOMJICHME C TIOHSATHEM KOpHS n-i
CTCIICHH, CBOWCTBAMHU paIuKaioB u

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE ONPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpHEH, BBIIIOJIHEHUE IIPUKUAKUA 3HAYEHUS

KOpHS.

KopHnu, crenenu, jorapupmsol [TpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHU, coZiepKaIux paluKaIbl.
Beimonnenne  pacueroB 1o  Qopmynam,
COACPKAIIUM  PAMKaJIbI, OCYIECTBIISIS
HE00XO0IMMbIe MOJICTAHOBKHU "
npeoOpa3oBaHus.

OmnpeneneHne paBHOCHIBHOCTH BBIPAXKEHUH C
pagukanamu.  PemeHne — MppanuoOHaJIBHBIX
YpaBHEHUM.

O3HakoOMJIEHME C TIOHATHEM CTENEHU C
JENCTBUTENBHBIM I10KA3aTEIIEM.

Haxoxnenue 3Ha4YeHWN CTENEHHW, HUCIOIb3Ys
pU HEOOXOTUMOCTH

WHCTPYMEHTAJIBHBIE CPEJCTBA. 3aIlMCHIBAHHE
KOpHA N-i CTENEHU B BHUJIE CTEIEHU C
IpoOHBIM  TOKa3aTeaeM U HaoOOpoT.
dopMypoBaHUe CBONCTB CTEIECHEH.
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Beiuncienne cremeHed ¢ panyMOHAIbHBIM
MOKa3aTeseM, BBITIOJIHEHUE MPUKUIKU
3HAYEHHUsI CTEIIEHU, CPABHEHHE CTETICHEH.
[IpeoOpazoBaHre YHUCIOBBIX H OYKBEHHBIX
BBIPKEHMI, COZIepKAIINX CTEIECHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeJIbHbIX
ypaBHeHUN. O3HAaKOMJIEHWE C NPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHHUH
CpPeIHMX, JCJICHHH OTpe3Kka B <«30JIOTOM
ceyeHuW». PelieHue NpUKIAIHBIX 3a/ady Ha
CJI0KHBIE IIPOLEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIpasKeHH I

Beimonnenne mpeoOpa3oBaHuil  BBIpAXKEHUH,
npuMeHeHue  (opMysa,  CBSI3aHHBIX €O
CBOWCTBAMHM  CTENEeHEH W  Jorapu(moB.
Onpenenenue 061acTu JOMYCTUMBIX 3HAUYECHUM
Jorapu(pMHUUECKOro  BbIpakeHUs. Perienue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO METONa HM3MEPEHHUS
YIJIOB BpAILlEHWs M HUX CBA3M C IPayCHOU
Mmepoil. M300paxeHue yrioB BpallleHUs Ha
OKPY’KHOCTH, COOTHECEHHME BEJIMYUHBI yria ¢
ero  pacnojoxxeHueMmM.  DPopMyIupoBaHHE
OTIpeNIeICHUH TPUTOHOMETPUYECKUX (PYHKITHIA
JUIsl  YIJIOB  TIOBOpPOTa M OCTPBIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE
UX B3aUMOCBSI3U.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUHN
TPUTOHOMETPUUECKUX (PYHKIUH MO OJHOW U3
HUX.

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX BhIPAKEHU I

Wzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopMmyIbl CIIOKEHMSI,
yJIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUECKHUX GbyHKIMH B

IIPOU3BEJICHUE W IIPOU3BEICHHUS B CyMMY H
IIPUMEHEHWE TIpU  BBIUHCICHUM 3HAYECHHUS
TPUTOHOMETPUYECKOTO BBIPAXKECHUS u
YIIPOLIEHUS €ro.

O3HakOMJIEHME CO CBOMCTBAMH CHMMETPHUH
TOYEK HAa EIUHUYHOM OKPYKHOCTH W
NpUMEHEHHe UX JAis8  BbiBoja  (opMmyl
IIPUBEICHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam )51
TPUTOHOMETPUUECKOMY KPYTYy IPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

[Ipumenenne OOIIMX METOJOB  pEIICHUS
ypaBHEHUW (MpUBEIEHHUE K JIMHEHHOMY,
KBaJpaTHOMY,  METOJ  pPAa3JIOKEHHUS  Ha
MHOXHUTEJH, 3aMEHbl TEPEMEHHOW) TpH
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pElIeHUH TPUTOHOMETPUUYECKUX YypaBHEHUH.

YMeHue oOTMedaTrh Ha Kpyre peuieHus
MPOCTEUIIINX TPUTOHOMETPHUYECKUX
HEPABCHCTB
O3HakoMJIeHHE C  TIOHATHEM  OOpaTHBIX
TPUTOHOMETPUUCCKUX (PYHKIIHIA.

APKCHHYC, apKKOCHHYC, ApKTaHTeHC unciaa | M3ydyeHue ornpezeneHui apKCcHHYyca,
apKKOCHHYCA, apKTaHTeHca qucia,
dbopMmyaupoBaHHE WX, H300pakeHHWE  Ha

CAMHUYHON OKPYXXKHOCTH, NPUMEHEHHE IpHU
peUICHUH YypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HakoOMJIEHUE C TOHSITUEM IEPEMEHHOM,

puMepamMu 3aBUCUMOCTEN MEXY
nepeMeHHbIMU. (O3HaKOMIIEHHE C IOHSITHEM
rpaguKa, OIpeaeieHHe  MPUHAIJICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpeneneHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipakeHue 1o Qopmyliie OJHOM
nepeMeHHoi depe3 npyrue. O3HaKOMIICHHE C
omnpeneneHueM (QyHKIHMH, (OPMYIUPOBAHUE
ero. Haxoxxnenwe o0IacTH OmpeneieHus u
o0nacTu 3HaUYeHUN PyHKINH

CpoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Illpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3zHakoMJIeHHE C npuMepamu
(YHKIIMOHAJIBHBIX 3aBHCUMOCTEH B PEalbHBIX

mporeccax M3 CMEXKHBIX  JUCLUILIMH.
O3zHakoMieHHE c JI0Ka3aTeIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBONCTB
JUHEHHOW M KBaJApaTWYHON  (QyHKUHH,
MPOBEJECHNUE HACCHENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUUHOM  (QYHKUMHA, TOCTPOCHHE UX
rpagukos. [Toctpoenue u urenue

rpadukoB Qynkiuit. MccnenoBanue GyHKium.
CocraBneHue BHMJOB (GYHKUUH IO JaHHOMY
YCIJIOBHIO, PEIICHUE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBaHuii  rpaduka
byHKIUHA
N3yuenne moHATUS oOOpaTHOW  (yHKUHUH,

OlpeNelieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKIMH, HAXOXJIEHHUE ee 00IacTu
ornpezeneHus u obyacTu 3HAYCHUH.
[Ipumenenue  cBOMCTB  GYyHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHWW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOXKHOU (QYHKIIUU

Brrunciienne  3HayeHUi byHKIIME 10
3HAYEHUIO aprymMeHTa. Omnpenenenue
MOJIOKEHUsT TOYKM Ha Tpaduke TO ee

KoopanHaTaM M HaobopoT. Mcmonb3oBaHue

23




CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIIMHA MJII CPAaBHEHHS 3HAYCHUM
crenieHeit u  jorapudmos.  [loctpoeHue
rpaMKOB CTENEHHBIX WU JIorapu(pMUYECKUX
¢ynkuuii.  PemieHue — mMoka3zaTeNbHBIX |
JOrapu(pMHUUECKUX YpaBHEHUH M HEPaBEHCTB
110 U3BECTHBIM ajiropuTMaM. O3HaKOMIIEHHE C
IOHATHEM  HENPEPBIBHOM  IEPUOANYECKOU
¢bynkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IIOCTPOECHUE UX Tpa(UKOB.
O3HAaKOMJIEHHE C TOHATHEM TapMOHHUYECKUX
KoJIeOaHUH W IpUMEpaMu T'apMOHUYECKUX
KoJIeOaHUH ISl  OMHMCAaHUS IPOLECCOB B
bu3MKe U APYrux 00JIaCTIX 3HAHHMS.
O3HakOMJIEHME C TIOHSATUEM  Pa3pbIBHOU
HNEepUOIMYECKON (YyHKUMHU, (OpPMYJIHUpOBaHHE
CBOICTB TaHI'€HCA U KOTAHIEHCA, ITOCTPOECHUE
UX TpauKoB.

[Ipumenenue CBOWCTB byHKIMIT TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKUMH, pelmeHus TPUTOHOMETPUYECKUX
ypaBHeHwuid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKHUX byHKUIMH U
ompeneneHue 1o rpadukaM HMX CBOWCTB.
Beinonnenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakoMJIECHME C  TIOHATHEM  YHCIIOBOM
MOCINIe0BATEIBHOCTH, CIIOCOOaMH ee 3aaHus,
BBIYUCIICHHUSIMU €€ YJICHOB.

O3HakomsieHHMEe ¢  TOHATHEM  Ipezaena
MOCJIEIOBATEIHHOCTH. Os3HakomiieHHE  C
BBIYMCIICHUEM CYMMBI 0ECKOHEYHOT 0
YHCJIOBOTO psila Ha TPUMEpPE BBIUYMCICHUS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMEeTPUYECKOi mporpeccun. Pemenue 3amay
Ha IpUMeHeHre (popMysbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOMN MPOrpecCun

IIpousBoaHas U ee IpUMeEHEHUE

O3HakOMJIEHHE C TIOHATHEM TMPOU3BOJAHOM.
Nzyuenue " dbopmynupoBaHue ee
MEXaHHYECKOTO M TE€OMETPHUYECKOro CMbICHA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM Ha TpPUMEpPEe  BBIUYUCICHUS
MTHOBEHHOM CKOPOCTH " YTJIOBOTO
kodd¢uimenta kacatenbHoil. CocraBieHue
YpaBHEHHS KacaTelbHOW B OOIIEM BHJIE.

VYcBoenune  mpaBwi  auddepeHIpoBaHus,
TaONMUIBI  TPOHM3BOJMHBIX  DJIEMEHTapHBIX
byHKIKH, IpUMEHEHNE ISt

nuddeperupoBannst yHKIIUNA, COCTABICHU
ypaBHeHUs KacarenbHOHU. M3ydeHune TeopeM o
CBSA3M CBOMCTB (YHKIIMM U TPOU3BOJIHOM,
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dbopmynupoBka ux. [IpoBeneHue ¢ MOMOIIbIO
IIPOU3BOJHOMN VCCIIEJIOBAHHUS ¢byHKIUY,
3alaHHON  (OPMYJIOH. YCTAaHOBJICHUE CBS3H
CBOWCTB (DYHKIIMM M TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TIPOU3BOAHOW I  PELICHUS
3aJady  Ha  HAXOXJIEHUE  HauOOIBIIEro,
HAaUMEHBIIETO0 3HAUYEHUS U Ha HAXOXKICHHE
JKCTpEMyMa

IlepBooOpa3nas
H MHTerpaJ

O3HakOMJIEHHE C TIOHSATHEM HHTErpaja u
epBOOOPA3HOIA. N3zyuyenue npaBuia
BBIYHMCIICHUSI TIEPBOOOPA3HOW U TEOPEMBI
Hpiorona—Jleiionuna. Pemenune 3amau  Ha
CBSI3b IIEPBOOOpPA3HOW M €€ MPOU3BOIHOM,
BBIUUCIICHHE TEpBOOOpa3sHOM Uil  JaHHOM
¢ynkuu. Pemenue 3amay Ha NpUMEHEHHE
UHTETpaia s BBIYMCICHUS  (UIUIECKUX
BEJIMYMH M TUIONIAJIeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUs M CHCTEMbI YPaBHEHU I
HepaBeHCTBa U CHCTEMbI HEPABEHCTB C
ABYMSI IIepeMEHHbIMH

O3HaKOMJIEHHE C TPOCTEHIIMMHU CBEICHUSIMU O
KOPHSIX anreOpanyecKux YpaBHEHUH,
NOHATHAMM  MCCIENOBAaHUA YPABHEHUH W
cucreM  ypaBHeHHMH. M3yduenue  Teopum

PaBHOCUIIBHOCTH ypaBHEHUH u ee
npuMeHeHus. lloBTopeHue 3ammcu pemieHus
CTaHJAPTHBIX yYpaBHEHUH, IIPUEMOB
1peoOpa3oBaHus ypaBHEHUH ISl CBEICHUS K
CTaHIAPTHOMY YPaBHEHHUIO. Pemenue
palMOHAIBHBIX, HUPPALMOHAJIBHBIX,

[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YpPaBHEHUU U CUCTEM.

Hcnonb3oBaHue  CBOWCTB U IpaduKoB
byHKIUI T peleHus YpaBHEHUM.
IToBTOpEHHE OCHOBHBIX IPUEMOB pELICHHUS
cucreM. Pemenne ypaBHEeHU ¢ IPUMEHEHUEM
BCEX IMPHEMOB (pa3oKeHUs Ha MHOXKUTEIH,
BBEJICHUS! HOBBIX HEU3BECTHBIX, MOJCTaHOBKH,
rpapuuecKoro MeTosa).

Pemenne cucrteM ypaBHEHUH C NPUMEHEHHEM
pa3IUYHBIX CIOCOOOB.

O3HakomjieHMe ¢ OOHIMMH  BOMNpPOCAMH
pelIcHUsT HEPAaBEHCTB U HCIOJIb30BaHUE
CBOMCTB U rpaduKoB (QYHKIUN MpU pelIeHUH
HEPaBEHCTB.

Pemenne HEpaBeHCTB M CUCTEM HEPABEHCTB C
PUMEHEHHEM Pa3JIMYHBIX CIIOCOOOB.
IIpuMeHeHHe MaTeMAaTHYECKUX METOJOB JUIS
pellleHusT  CoJep)KaTeNbHBIX  3aJad W3
pa3iaNyYHbIX o0yiacTell HayKu M NPaKTHKU.
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HuTeprnipeTupoBaHUE pPE3YIbTATOB C YYETOM
peabHBIX OTPaHUYCHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

N3yuenne mpaBuiga  KOMOMHATOPUKH |
NPUMEHEHHE TPH PEIICHHH KOMOMHATOPHBIX
3agad. Pemienme KOMOMHATOPHBIX 33134
METOJIOM TIepedopa U 1Mo MPaBUITy YMHOXKCHUSI.
O3HaKOMJICHHE C TOHATUAMU KOMOWHATOPHKH:
pa3MeIIeHUsIMHY, COYCTAHUSIMH,
NEpecTaHOBKaMH W (QOpMyNIaMu Ui UX
BBIYHCIICHUSL.

OObsicHeHMEe ¥ TpUMEHEeHHe QopMyn Ul
BBIYMCIICHUS] Pa3MELICHUH, IEepecCTaHOBOK U

COYETaHUU npu peleHuu 3a7ad4.
Osznakomnenne ¢ OuHomoM HeloroHa
TPEYTrOJIBHUKOM [Tackass. Pemenne

IPaKTUYECKUX 3a4a4 C  HUCIOJIb30BAHUEM
HOHSITUN U IPaBUJI KOMOMHATOPUKH

DJieMeHThI TEOPUM BEPOATHOCTEM

Wzyuenue KJIACCHYECKOTO omnpeeIcHUs
BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI
0 CcymMMe BeposaTHocTeill. Paccmotpenue
IPUMEPOB BBIYMCIICHUS BEPOSTHOCTEH.
Pemienrie 3a1a4 Ha BBIYHMCICHHE BEPOSTHOCTEH
coOBITHI

IIpeacraBienne JaHHBIX (TA0JAMLBI,
AuarpamMmbl, rpadpukn)

O3HaKkoMJICHHE C npeaACTaBJICHUECM YHCJIOBBIX
JaHHBIX U UX XapPAKTCPUCTUKAMU.
Pemenue MMPAaKTUYCCKUX 3aJlad Ha 06pa60TKy

YUCIIOBBIX JIAHHBIX, BBIYUCIICHUE ux
XapaKTePUCTUK
I'EOMETPUA

IIpsiMmble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

@opMyIMpOBKa U IIPUBEACHUE J10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOTI'O PaCIOJIOKEHUS MPSAMBIX
U IUIOCKOCTeH. Pacrio3HaBaHue Ha deprexax U
MOJENIAX Pa3IWYHBIX CIIy4aeB B3aUMHOI'O
pacloJIOKEHUSA  NPAMBIX U INIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXKICHUM.
®opMyIMpOBaHUE ONPEIEICHUN, IIPU3HAKOB U
CBOMCTB IapaJUIECIbHBIX U NEPIEHANKYIISIPHBIX
IIJIOCKOCTEM, IBYIPAHHBIX U JINHEWHBIX

yIJIOB.  BbIOTHEHWME IMOCTPOEHHS  YIJIOB
MEXIY INpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX Ha MOJCIIAX.

IIpumeHeHne IIPU3HAKOB 51 CBOMCTB
pPacIOJIOKEHUSI NIPSAMBIX U IUIOCKOCTEH IIpH
peweHuH 3a1a4. M3o0paxenne Ha puCyHKax u
KOHCTPYHpPOBaHUE Ha MOJZEIIAX
MEPHEHANKYJISIPOB M HAKJIOHHBIX K IIJIOCKOCTH,
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IPSIMBIX, NApaUICIbHBIX IIJIOCKOCTEH, YIJIOB
MEXy MPSMON U TIOCKOCTBIO U 0OOCHOBaHHE
nocTpoeHus. Pemenue 3angad Ha BBIYUCICHHE
reOMETpUYecKUX  BeauuuH.  OmnucbiBaHuE
paccTosiHus OT TOYKM N0 IIOCKOCTH, OT
IPSIMON JI0 IIJIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIMBAIOIUMUCS IPSIMBIMHU, MEKIY
NPOU3BOJILHBIMU (UTypaMH B TIPOCTPAHCTBE.
@opMynMpOBaHUE MU JOKA3bIBAHME OCHOBHBIX
TEOpEM 0 pPacCTOSIHUAX (Teopem
CylIeCTBOBaHMs, CBoWcTBa). M300paxkeHnue Ha
yepTekax M MOJENSIX  pacCTOsSHUSA U
000CHOBaHHE CBOMX CyxaeHuil. OnpeneneHue
U BBIUMCJIEHHE PACCTOSHUM B NPOCTPAHCTBE.
[Tpumenenue Gopmys U TEOpEM IIAHUMETPUU
Uit peuieHust  3agad.  O3HAKOMIJIEHHE  C
MOHATHEM IApAJUIEIBHOIO NMPOEKTUPOBAHUS U
ero cpoiictBaMu. @opMyIMpOBaHUE TEOPEMBI O
IUIOILAIH OpPTOTOHAJILHOM IIPOEKLIUU
MHOroyrojapHuka. lIpuMeHnenue teopun i
000CHOBAHHUS TOCTPOEHUM U BBIYHUCICHUM.

ApryMEHTUpOBAaHUE CBOHUX CYXACHHH O
B3alMHOM PpacCIOJIOKEHUU NPOCTPAHCTBEHHbIX

¢uryp

MHOrorpaHHUKHU

Onucanne W XapakTEpUCTUKA Pa3IMYHbIX
BHJIOB MHOI'OTPaHHUKOB, IIEPEYUCIICHHE MX
3JIEMEHTOB U cBoOHcTB.  M300pakeHue
MHOT'OI'DAHHUKOB M BBIIIOJIHEHUE ITOCTPOCHHUS
Ha N300pakeHUsIX U MOJIETIAX
MHOT'OIDAHHUKOB. BBbIYMCIIEHME  JIMHEHHBIX
JJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpPOBaHUE CBOUX
cyxnaeHuil. XapakTepuCcTHKa U H300pakeHue
Ce4eHwus, pa3BEpTKH MHOT'OT'PAHHHUKOB,
BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEH.
[Toctpoenne mpocreiimux ceueHuit KyoOa,
npu3Mbl, nupamusl. [IpuMmenenue ¢aktoB u
CBEJCHUM 13 muaHuMeTpuu. O3HaAKOMIIEHHUE C
BUJIaMH  CHUMMETPHMM B IPOCTPAHCTBE,
(dopMynUpoBaHUE OIpEETIeHUl U CBOMCTB.
XapakTepuCcTHKa CUMMETPUU TEJ BPALLECHUS U
MHOIOIDaHHUKOB.  IIpuMeHeHue  CBOMCTB
CUMMETpUHU pu penieHnn 3a/1a4.
Hcnonb3oBanue mpuoOpEeTeHHBIX 3HAHUNA JUIS
WCCJIEIOBAHUS M MOJIETIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOTOIPAHHUKOB U BBINIOJIHEHUE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakoMJIeHWE C BUJAMU Tl BpAILCHUS,
dbopMyTUpOBaHUE WX OMPENCTIECHUN U CBOWCTB.
@OopMyJIMPOBAHUE TEOPEM O CEUYECHUM IIapa
IJIOCKOCTBI0 M IUIOCKOCTH, KacaTelIbHOW K
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TeJsia 1 MOBEPXHOCTH BpallleHUA

chepe. XapakTepucTHKa U H300paKEHUE TEI
BpallleHHUsl, UX Pa3BepTKU, ceueHus. PermieHue
3aJa4 Ha IMOCTPOCHHUE CEUYCHMI, BBIYHUCIICHHE
JUIMH,  pAacCTOSIHUW,  YIVIOB,  IUIOLIAACH.
[IpoBenenne AoKa3aTeNbHBIX PACCYXKIACHHM
IIPH PEIICHUU 3a7ad.

[IpumeHeHne  CBOWCTB  CHUMMETPUH  IIpH
pelieHny  3aJad  Ha  Tela  BpaIIcHHUS,
KoMOMHanmio Ted. M300paxeHne OCHOBHBIX
KPYIJIBIX TE1 W BBHIMOJIHCHHE PHCYHKa TIO0
YCIIOBUIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HAaKOMJICHHEC C HOHSATHSIMU momain u
O6’BeMa, aKCMOMaMM U CBOMCTBaMMU.
Pemienue 3aga4 Ha BBIYUCIICHUC HJIOI_I.[aZ[ef/'I

IUTOCKUX buryp c PUMEHEHHEM
COOTBETCTBYOIMX (opMyn U HakToB U3
TUTAHUMETPHH. Wzyuenne  Teopem 0

BBIYUCIICHUH O0BEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gopmyi
BBIUUCIICHHSI 00beMOB. V3ydenne dhopMyit s
BBIUMCIICHUS iomaaen MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€J BPAILICHUS.
O3HakoMJIEHUE C METOJIOM  BBIUYUCIICHUSA
IONaan TOBEpXHOCTH cdeprl. Perenne
3aJ1a4 Ha BBIYMCIICHUE IUIOIAJIEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMjieHUE €  TOHATUEM  BEKTOpa.
N3yuenue nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, MOCTPOCHHE MO 3aJlaHHBIM
KOOpAWHATAM TOYEK u IJIOCKOCTE,
HaxoXKJIeHWe KoopJauHat Touek HaxoxneHue
YpaBHEHUU OKPYKHOCTH, C(hEephl, MIOCKOCTH.
Boluncnenue paccTossHUA MEXy TOUKAMU.

N3yuenne CBOMCTB BEKTOPHBIX BEJIMYHH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

IIPOCTPAHCTBE, IIpaBUI HAaxXO0KJICHUS
KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, MPABUII
JIEHCTBUAN c BEKTOPaMH, 3aJaHHBIMU

KoopauHaramu. IIpuMeHeHHe Teopuu IpU
pelIeHnr 3aJad Ha JEHUCTBHUS C BEKTOPAMM.
N3yuenue CKaIIIPHOTO IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YPAaBHEHMS NPSIMOU H
miockoctd.  lIpumenenune  Teopun  mpu
pEelIeHNH 3aJa4 Ha JEHCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHSI BEIWYHMH YIJIOB U
PacCTOSIHUM. O3HakoMJIeHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIIOJIOKEHUU  TPSAMBIX U
IJIOCKOCTEN € MCIOJIBb30BaHUEM BEKTOPOB
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8. VAEBHO-METOJNYECKOE 1 MATEPHAJILHO-TEXHUYECKOE
OBECIMEYEHUE PABOYE MPOTPAMMBI YUEBHOM
TV CHUILIAHBI OV1.04. (MATEMATHKA»

Jlns ocBoeHUs paboueit mporpaMMbl yueOHoU qucuuruinHbl «OY /1. 04.
MareMatrka» B TEXHUKYME UMeeTcs yueOHbIN kaOuHeT «MaTtemaTukay.
[lomenienne  kaOuHeTa  COOTBETCTBYeT  TpeOoBaHusiM  CaHUTapHO-

snuAeMuoIornueckux mpasuwi U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIMX TPEOOBAHUSX, B
TOM YHCJIe CHEIUATN3UPOBAHHOW y4eOHOW MeOENbI0 M CPEACTBaMH OOY4YEHUS,
JIOCTATOYHBIMM  JIJI1  BBIMOJIHEHUS TPeOOBaHM K  YPOBHIO  IOJTOTOBKHU
O0yJaroIITIXCsl.

B  coctaB  yd4eOHO-METOOWMYECKOTO W MaTepUATbHO-TEXHUYECKOTO
obecrnieueHusi mporpamMmmbl yueOHOM aucuumuinHel «OVY]J[. 04. MaremaTtuka»
BXOJIST:

1. MHOTO(DYHKIIMOHATILHBIN KOMIUIEKC TIPETOaBaTelIs;

2. HarJIsAHbIE TTOCOOMS: KOMIUIEKTH U3 38 yueOHbIX Tabmwmi, 11 yueOHbIX
CTEH/IOB;

3. uH(OpMaAITMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

4. 5KpaHHO-3BYKOBBIE ITOCOOMS;

5. KOMIUIEKT TEXHUYECKOW JOKYMEHTAalluM, B TOM YHCIIE [acropra Ha
CpeAcTBa OOy4YeHHsl, WHCTPYKIMH IO UX HCIOJB30BAHUI0O W  TEXHUKE
0e301acHOCTH;

6. OubMoTeYHbIN (HOH/.

B OubOmuoteunbli  (poHA BXOAAT yYEOHUKH, Y4E€OHO-METOJIUYECKHE
koMmmuiekTel (YMK), oOecrneunBaroniye OCBOCHHE WHTETPUPOBAHHON Y4EOHOM
nuciuriabl OY /1. 04. «Maremartnkay, peKOMEHI0BAaHHbBIE WM JOTYIIEHHbBIC JJIS
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIMTEPATYPA

s cmyoenmos

1. bammakos M.M. MaTtemaruka: yaeOHUK JJIS CTY/I. YIPEKICHUMN cpell. mpod.
obpazoBanus. — M., 2015.

2. bammmakoB ~ M.U.  Marematuka. COOpHUK  3amad  NPOPUIBHON
HaIpaBJIeHHOCTU: yuel. mocobue il CTyd. YYpexXIeHuil cpen. mnpod.
obOpazoBanus. — M., 2015.

3. bammakoB M.M. Maremarnka. 3amagnuk: y4eb. mocoOue i CTYA.
yupexaeHuil cpell. npod. oopazosanus. — M., 2015.

s npenooasamerneti

1. ®enepanpubiii 3akoH OoT 29.12.2012 Ne 273-®3 «0O06 oOpazoBaHuu B
Poccurickon @enepauum.

2. Ilpuxaz MunuctepctBa ob6pasoBanus u Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepxaeHuu ¢enepasbHOro TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa CpeaHEro (TIOJIHOT0) O0IIEro 00pa3oBaHUM.

3. Ilpukaz MunucrtepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645
«O BHecenun u3meHenuil B [Ipuka3z MunucrepcTBa 00pa3oBaHus U HAyKU
Poccutickon ®@enepamuu ot 17.05.2012

4, Ne 413 «O06  yrBepxkaeHun  ¢eaepaibHOTO  TOCYJAPCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa CPEeIHETro (ITOJIHOT0) 00IIEero 00pa3oBaHUs .

5. IMucemo JlemaprameHTa rocyJJapCcTBEHHON MOJUTUKHU B cepe MOArOTOBKH
pabounx kagpoB u JIIO MwunucrtepcrBa oOpa3zoBanus u Hayku PO ot
29.05.2014 No 32499 «PexomMeHmauuM 1O OpPraHU3alUM TOTYYECHUS
cpenHero oOmero o0pa3oBaHus B MpeEJesiax OCBOSHHUS 00pa30BaTEIbHBIX
porpamMm CpeaHero MpoecCHOHAIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOmero  oOpa3oBaHuss C  ydeTroM  TpeboBaHuM  (eaepanabHBIX
roCyJapCTBEHHBIX ~ 00pa3oBaTENbHbIX  CTAHAAPTOB U MOJIy4aeMoM
npodeccu  WIM  CHEHUAIbHOCTH  CPEIHEr0  MPOQPECCHOHAIBHOIO
o0pa3oBaHUs.

6. bammakoB M.M. MaremaTuka: y4eOHHMK JJIA CTyA. YUPEXKIACHUN CpEI.
npo@d. obpazoBanus. — M., 2015.

7. bammvakoB M.M. MaremaTtuka: KH. JyIsi TIpenojaBaTessi: METOJ. TTocoOue.
— M., 2015

JlonoJiHUTEIbHAS JIUTEPATypa

1. Aranacsan JI.C., byryzos B.®., Kagomues C.b. u np. Martematuka: anredpa u
Hayaja MaremaTudeckoro aHammza. [eometpus. ['eomerpus (6a3oBbI U
yray6nennsiit yposan). 10—11 knacesl. — M., 2014.

2. Kommoropos A.H., Ab6pamoB A.M., lyaaure FO.I1. u ap. Anrebpa u Havyania
aHanns3a: Yue0. ms 10-11 k. - M., 2018.
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. I'puropseB  C.I'., MBonrmna C.B. Marematnka : y4eOHUK s CTYQ.
o0OpasoBart. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.

. boromonos H.B., Camoiinenko II.M. Marematuka: yueOnuk mist CI1IO —M. :
N3narensctBo FOpaiit, 2018

. bammakoB M. A. MaremaTuka. DJIeKTpOHHBIN yue0.-METOI. KOMILIEKC IS
CTYy/. YUpeXJeHu# cpea. npod. oopazoBanus. — M., 2015.

. bammmvakoB M.U. MaremaTtuka: ydeOHHUK JJIs1 CTY. YUPEKIACHUU cpes. mpod.
obpazoBanus. — M., 2013.

. bammakoB ~ M.U.  Maremaruka. COopHuk  3amad  TPOQMIBHOU
HaIlpaBJICHHOCTH: y4eb. mocoOue IS CTyA. YUpexACHUH cpen. mpod.
obpazoBanus. — M., 2013.

. bammakoB M.M. Maremaruka. 3agayHuk: y4deO. mocobue s CTyI.
yupexaeHuil cpell. npod. oopazosanus. — M., 2013.

NHTEPHET-PECYPChbI

. www.fcior.edu.ru (Mu(boOpManmoHHble, TPEHUPOBOYHBIE M KOHTPOJLHBIC
MaTrepuabl).

. www.school-collection.edu.ru (Enunas KOJUICKIINH 1 (ppoBHIX
00pa30BaTeNbHBIX PECYPCOB).
http://www.math.ru Martepuansl mo marematuke B EnuHON KoJeKuu
1 pOBBIX 00pa30BaTEIBLHBIX PECYPCOB

. http://www.bymath.net I'azera «Matematuka» M3narensckoro qjoma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonysnspHusiii puznko-maTeMaTuuecKui
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHbII
MaTeMaTu4ecKkui cant Exponenta.ru

. http://www.olimpiada.ru MareMaTu4ecKue OJMMITHA/IbI U OJTUMITHATHBIC
3a/1aun
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