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NOSICHUTEJIbHAS 3AITMCKA
PaGouas mporpamma oOmeobpasoBareibHoll yueOHOM IMCHEIUIMEBI Matematuka paszpaboTaHa B
COOTBETCTBHUH CO CIIEYIONMME HOPMATHBHBIMH JOKYMEHTAMH:

1. ®enepaTbHBIM rOCYIAPCTBEHHEIM 00pasoBaTeNbHEM cTapzapToM (maitee @I'OC) ocHOBHOrO 06mMICrO
obpasopanus (nanee COO), yTrRepxASHNEH mpukazom MuaoOpHayku Poccrm ot 17 masg 2012 1. Ne 413 B
pen. ITpukaza Muno6prayxe Poccru ot 29.12.2014 Ne 1649;

2. ®ezlepalbHBIM TOCYJApCTBEHHEIM — 0Opa3oBaTeNbHEIM  craEmaptoM (gamee @I'OC)  cpemmero
IpodecCHOHAILHOr0 00Pa30BaHHS 10 CHEIHATBHOCTSIM:

- 23.02.01 Oprasusanuzs NEPERO30K H YIPABICHHE Ha TPAHCIOPTE (II0 BHJAM), YTBEPKIEHHLIA MPHKA3OM
MunoGpaayku Poccnu Ne 376 o1 22.04.2014 1,5

3. TIucemoM MunoGpaayks Poccms or 17.03.2015 1. Ne 06-295 «O mopaboTaHHBIX PEKOMEHIALMAX IO
OpraHW3aluy TIOMYICHHS cpenmero obmero obpasoBadusi B IpeleliaX OCBOSHHS 00pa3OBaTEIBbHBIX
HPOrpaMM CpeHero npodhecCHOHaNbLHOTO 00pa3oBaHms 6a3¢ OCHOBHOTO 00IIero 00pasoBaHmsy;

4, YuebupM mnanoM mid cnenuansHocTH 23.02.01 Opranmsanusd HepeBO30K H YIPABICHUE Ha TPaHCIOPTE
(o Bumam), 6a30Bas MOATOTOBKA CPENHETO NPOHECCHOHATEHOTO 00pa30BaHNUS,

5. Paspacuenusvu JlemapTaMenTa TOCYapCTBeHHOM TONMTHKM B obpaszopanun Munobprayku Poccwu oT
27.102009r. mo QopMHpOBAaHHIO IPHUMEPHBIX IporpaMMm y4eOHBIX JUCHUWIUIAH  HAaYajJbHOTO
npo)eCCHOHATBHOIO M CpeJHero ImpodecCHOHANBHOrO oOpa3oBaHMss Ha ocHoBe ®DexepalbHBIX
TOCYJapCTBEHHBIX  OOpa3oBaTefbHBIX  CTAHAAPTOR  HAYANBHOTO IPO(ECcCHOHANBHOIO H  CPEHHEro
npodecCHOHATBEHOTO 00pa3oBaAHNS;

6. IIpumeproit nporpammoli obmeobpazoBaTtenbHOM HOATOTOBKY yueGHOM aucruiummasr Maremaruka Juis
npodeccHOHANBHEIX 00pa3oBaTEeNbHBIX OPraHW3aHi, PeKOMEHAOBANHON MeHepaTbHEIM TOCYAPCTBCHHEIM
ABTOHOMHEIM yupexkiacaHeM «QPenepanbHpli WHCTHTYT passutus oOpazomBanus»y (OLAY «DHUPO») B
KAaYCCTRC TPHMEPHOH NpOrpaMMBl A pealu3ally OCHOBHOM npodeccHOHaTbHOH o0pasoBarTensHOM
nporpammel CTIO ma 6ase ocHOoBHOrO 00mIEro 0Opa30BaHMs ¢ MOIYYCHAEM CPEAHEro o0mero o0pazoBaHus
(mporoxost Ne 3 or 21 moms 2015 r.. permcTpanpiOHHBI HOMep penensuu 377 or 23 urong 2015 r. ®TAY
«DUPO»).

Conepsxanme mporpaMMel MaTeMaTHKa HAaIPaBICHO Ha JOCTHXKEHUE CICIYIONUX IeIei:
* obecricueHue cHOPMUPOBAHHOCTH MPSIACTABICHIM O CONMAIBHEIX, KYJIBTYPHBIX M HCTOPHYECKAX (haxTopax
CTaHOBIICHUS MAaTEMAaTHKH;
* obecneveHue cHOPMHEPOBAHHOCTH JTOTHIECKOTO, AIMOPHTMHEIECKOTO i MATEMATHYESCKOT'O MBIIUICHYISE,
* obecrieyenre CHOPMUPOBAHHOCTH YMCHMH HPUMEHSATH [OJY9CHHBIE 3HAHMS NPH PEIICHMH DasiHIHBIX
3aa4;
* obecneuenue cHOPMHPOBAHHOCTH TPEACTABIIEHHH O MATEMATHKE KAK YACTH OOIIEUYEIOBEIECKOM KYJIBTYPEL,
YHHBEPCAITEHOM S3BIKES HAYKH, IIO3BOISIONIEM ONUCHIBATE H H3Y9aTh PCABHBIE IPOLECCH B SBICHHS.

B mporpammy BKIIOYEHO cONepiKaHHe, HAUIPABICHHOE Ha QOPMHPOBAHHE Y CTYZEHTOB KOMICTEHIHM,
HeoOXoMMBIX Juts KagectBerHOro ocsoenmsi OITOIT CIIO Ha 6ase OCHOBHOTO OGMIEFO 0o0pazoBaHus ¢

TOy9CHAEM CPEHETO 00mero oOpa3sOBaHHs; OPOTPAMMEI MOITOTOBKH KBaiM(HIMPOBAHHEIX pabounx,
CIIYXKalUX; IPOrPaMMEI HOATOTOBKH CHEIHANUCTOB
cpemnero 3sena (IIMNKPC, IIIICC3).



MHOSICHUTEJBHASA 3AIINCKA
Pa6ouas mnporpamma obmeobpazoBatensHoii ydeGHOM jwcnuMImHEL MaTemaTika paspabotaHa B
COOTBETCTBHH CO CIICTYIONIAMHA HOPMAaTHBHBIME JIOKYMEHTaMM:

1. (dexepadbHBIM TOCYIapcTBEeHHEM obpazosatenbHEIM crangaproM (manee ®I'OC) ocrosHOTO 06LIErO
obpazopanus (nanee COO), yTBep AEHHBHN nprKkazoM Munobpraykn Poccum o 17 masg 2012 1. Ne 413 B
pexn. Ipukaza Muno6Gpuayke Poccuu ot 29.12.2014 Ne 1649;

2. @enepalbHLIM TOCYAAPCTBEHHBIM oOpasoBarenpHeM  cramgaproM (manee @PI'OC)  cpemsero
npodecCHOHATEHOrO 00pa30BaHNA IO CICHHATEHOCTIM:

- 08.02.10 CrpowrensCrBO JKENE3HBIX JAOPOr, IIyTh ¥ IIyTEBOC XO3sHCTBO, YTBEPKACHHBIM IIPHUKA30M
MunroGprayku Poccuz Ne 1002 or 13.08.2014 r,;

3. IImcemoMm MunoGpaayku Poccmm ot 17.03.2015 1. Ne 06-295 «O mopaboTaHHEIX PEKOMEHJAIMIX IO
OpraHM3alliyl HONYdYeHHsS  cpeiHero obmero o0pa3oBaHHMA B IIpeAeNax OCBOSHHS 00pa3oBaTelbHBIX
IpOrpaMM cpeiHero npodeccHonanbHOro 06pasoBaHus 6a3e OCHOBHOTO OOIIECT0O 00pa3oBaHus»;

4. Yaebrpm miaHoMm juis comenmanbHoctH 08.02.10 CTpouTeNbCTBO KEIES3HBIX OPOT, HyTh U IIyTEBOE
X035cTBO, 6a30Bas NOATOTOBKA CPEIXHETO MIPO(ECCHOHANBEHOTO 00pa30BaAHUS;

5. PaszpacHeHusMu JlenapraMeHTa TOCYAapCTBEHHOM HMOMMTHKH B 00pa3oBaHuH- MupoOpHayk: Poccuu OT
27.10.2009r. mo GOpPMHMPOBaHHIO HPHMEPHBIX [POrpaMM  Y4eOHBIX JUCHEIUIAH  HAYAJBHOTO
IpodEeCCHOHANBHOIO M CPEIHEro NpO(ecCHOHATBHOro ofOpasoBamds Ha ocHoBe (efepaibHBIX
TOCYZIapCTREHHEIX  O0pa30BaTeNbHBIX CTAHIAPTOB HAYANBHOTO TNPOPECCHOHANEHOTO M CPCIHEro
mpohecCHOHANBHOTO 00pa30BaHuS;

6. IlpumepHo# mporpammoli o6meoGpazoBaTensHON NOATOTOBKH yucOGHOM AUCHMILIMHLE MaTteMatuka Iyl
npodeccHOHANHEIX 00Pa30BaTEeNbHEIX OpraHu3aui, PEKOMEHIOBAHHOY DefepalbHbM IOCYIAPCTBEHHEIM
aBTOHOMHBIM yupexienueM «DenepanbHblli HHCTHTYT pasButds oOpasoBamms» (OPIAY «DHUPO») B
Ka4eCTBC HPHMEPHOH NPOTpaMMbl JIs peanH3alid OCHOBHOHM npodeccroHanbHOM 00pasoBatensHOM
nporpammser CIIO na 6ase ocHOBHOTO 06mIEro 06pazoBaHus C IOJNYYEHHEM CPEIHETO OBIEro 06pa3oBaHus
(mporoxon Ne 3 or 21 mronst 2015 r.. perucTpanmoHHbli HoMep penensud 377 ot 23 mons 2015 . ®TAY
«DUPO»).

Conepranne mporpaMmel Maremarika HalpaBIeHO Ba MOCTHXEHHE CIEAYIONMMX Heel:

* obecmederue cHOpMAPOBAHHOCTH MPENCTABICHHH O CONUATBHBIX, KYILTYPHBIX H WCTOPHUECKHX (haKTopax
CTAHOBJICHUS MaTEeMATHKH;

* obecrnevenme chOPMUIPOBAHHOCTH JOTHIECKOTO, ANMTOPUTMHYECKOTO i MATEMATHIECKOTO MBIIIUICHHS,

* obecneyenne cHOPMUPOBAHHOCTH YMEHHI IPUMEHSTH LOJNYYEHHbIE 3HAHMS TPH PEINCHHH PasIHYHBIX
3a1ay;

* obecnieucHre c)OPMHEPOBAHHOCTH PEICTABICHAH 0 MATEMATIKE KaK 9acTH ofINedeOBeUecKkol KyIBTYpbL,
YHHUBEPCATLHOM A3bIKE HAYKH, IO3BOJIAIOIIECM OIMCHIBATE U H3YJaTh PEAlbHEIE IPOHECCH] B SBICHUS.

B nporpamMMy BKTIOYEHO conepianue, HAlpaBICHHOS Ha (GOPMHPOBAHHE Y CIYACHTOB KOMIIETEHIIHIL,
HEOOXO/MMBIX IS KagecTBeHHOro ocBoeHms OITOII CIIO ma 6a3e OCHOBHOTO obmero obpazopanus ¢
TONY9EHAEM CpeHero oOmero o0pa3OBaHud; NPOTPaMME MOATOTORKH KBATH(HIMPOBAHHEIX pPabOumX,
CIY AKX, IPOrPaMMEL IIOJITOTOBKH CIEHATIHCTOR
cpemrero 3sena (IINIKPC, IITICC3).



HOJACHUTEJBHAS 3AIINCKA
PaGouast mporpamma obmeobpasoBatensHoil ydeOHol mucnumiMHEI Maremaruka paspabotana B
COOTBETCTBHH CO CICAYIONMME HOPMAaTHBHBIMH JOKYMEHTAMH:

1. (enepaTsHEIM rocydapcTBeHHEIM oOpasoBarenssM cramaproM (manee ®I'OC) ocmoHOro 00mero
o6pazopanua (nanee COO), yTrepxaénnsii npukazom Muuobprayxm Poccrm ot 17 mast 2012 1. Ne 413 B
pen. Tpuxaza Muno6praykn Poccuu ot 29.12.2014 Ne 1649;

2. ezepambHBIM TOCYHApCIBEHHBIM OOpasoBareNbHEIM craHmapToM (manmee ®I'OC)  cpexmsero
npodeccrHoHaTbHOTO 00pa30BaHus [0 CHEIHAIBHOCTIM:

- 13.02.07 DnexTpocrabxkenue (0 OTPacaM) YTBepkIEHHEN npukazoM Muno6praykn Poccun Ne 827 ot
28.07.2014 r;

3. TImcemom MunoGpuayke Poccmm ot 17.03.2015 r. Ne 06-295 «O mopaboTaHHEIX PEKOMEHIANHIAX IIO
OpraHu3alMyl TONyYeHHs  cpeaHero olmero o0pasoBaHHS B IIpeficaX OCBOCHHA 0O0pa3’oBATENBHBIX
TIPOrPaMM CpeHero npodeccHOHaTBHOro 00pa3oBanus 6a3e OCHOBHOIO OOINETo 00pasoBAHID),

4. VueOHBIM IUTaHOM Jyis crienmansaoctd 13.02.07 DnexTpocrabxenue (110 oTpacism), 6a3oBas HOAIOTOBKa
cpenHero npodeccroHarsHOro 00pa3oBaHys;

5. PazpsacaeHnaME JlemapTaMeHTa TOCYJApCTBEHHON IOMUTHKKA B oOpazosanmm MunoGpHayku Poccum o1
27.10.2009r. mo GOpPMHPOBEHHMIO NPHMCPHBIX IporpaMM  yueOHBIX  JHCHHIUIMH  HaJaJbHOTO
npodecCHOHANBHOTO H  cpefHero IpodeccmopanbHoro o0pasopaHMs Ha ocHOBe (DenepalbHBIX
TOCY[lapCTBEHHBIX ~ 00pa30BarelbHEIX  CTAHAAPTOB  HAYANBHOIO NPO(ECCHOHANBHOTO M CpemHero
npodhecCHOHATEHOTO 00pazoBaHKS;

6. IIpumeprod nporpamMmoii 00meoOpa3oBaTeIbHOM MOATOTOBKA y4eOHOH jmcnummaHel Maremarnka Uit
npodeCCHOHANBEHBIX 00pa30BaTENbHEIX OpraHu3alui, peKOMEeHAOBaHHOM DeaepanbHBIM TOCYIAPCTBEHHBIM
aBTOHOMHBIM ydpexacHueM «®DenepanbHbii MHCTHTYT passuTua oOpazopanusy (PLAY «DHUPO») B
Ka9eCTBE IPHUMEPHOM IIPOrpaMMBl AJL pEalH3allMid OCHOBHOM IIpoGhecCHOHAIRHON 06pa3oBaTembHOMN
nporpammbl CIIO ma 6a3e ocHOBHOro 00Imero oGpa3oBaHus ¢ HOIYYECHHAEM CPEAHETO OBIEro obpa3oBaHus
(mpotoxon Ne 3 ot 21 mons 2015 r.. perucTpammonssii HoMep penensun 377 ot 23 mions 2015 1. ®TAY
«DHUPO»).

Conepxanue nporpaMMbel MaTeMaTrKa HaIpaBICHO Ha JOCTYDKCHAE CIENYIONMX Heeii:

* obecnesenne cHOPMIPOBAHHOCTH IPEACTARICHHN O CONMAIBHEIX, KyIHTYPHEIX B HCTOPHUECKUX (akTopax
CTAHOBIICHUS MaTeMaTHKH;

* obecriegenue cHOPMHUPOBAHHOCTH JIOTHYECKOTO, AINOPATMUIECKOr0O ¥ MATEMaTHUESCKOTO MBIILICHHS,

* obecneyenne cHOPMHPOBAHHOCTH YMEHHH IIPHMCHSTSH HOJIYYCHHBIEC 3HAHWS TPH PEIIEHHY Da3THIHBIX
3a/1aq;

* ofecriedenne cOPMUPOBAHHOCTH NPE/ICTABICHHN 0 MATEMATHKE KAK YacTH 0OIIeTeNoBedecKol KYIbTyPEL,
YHUBCPCATBHOM S3bIKC HAYKH, TO3BOJIMIOIIEM ONHCHIBATE M H3y4aTh PEalbHEIE IPOIIECCH U SBICHS.

B mporpammy BKIIOYEHO COZEPXKAHHE, HANPaBIEHHOE HA (GOPMIPORAHEE Y CTYICHIOB KOMIETEHIHMI,
HeOOXOHUMBIX [ KadecTBeHHOro ocsoemust OITOII CTIO Ha 6Gase ocHOBHOrO OGMIErO o0pa3zoBanus ¢
TOTYYEHHEM CpefiHero oOIiero obpa3oBaHHs; NMPOTPAMMEI NONTOTORKH KBANH(GHMIIMPOBAHHEX pPaboduuX,
CIyXal#X; [IPOrpaMMB] HOJIFOTOBKY CIHENHAITHUCTIOB
cpennero 3pena (IMIKPC, TITICC3).



HNOSACHUTEJIbHAS 3AIIMCKA
PaGouas mporpamma o0INeo6pa3oBaTeNbHON yueOHOH HCIMIUIMHB Marematuka paspaboTaHa B
COOTBETICTBHE CO CICAYIOIHAMH HOPMATHBHEIME JOKYMEHTAMH:

1. MenepanbHEIM TOCYIapcIBEHHEM 0OpaszosareibubiM cranmaproMm (manee ®I'OC) ocmoprOro obmero
o6pasopamms (nanee COQ), yreepxkaénnsii npukasoM MunoGprayku Poccmm ot 17 mast 2012 1. Nedl3 s
pen. Tpukasa MuroGpaayku Poccuu ot 29.12.2014 Ne 1649;

2. dejepanbHBEIM TOCYAapCTBEHHBIM oOpasoBarensHsM  crangaprom (mamee OIOC)  cpenmero
npoeCCHOHATEHOTO 00pa30BaHNs [0 CICHHATBHOCTIM:

- 23.02.06 Texumdeckas SKCIULyaTalMs [IOABIDKHOIO COCTaBa JKENE3HBIX JOpOr, 0asoBas NOATOTOBKa
CpelHET0 HPOMECCHOHATBHOIO 00pa3zoBanms, yTBepKASHHbN! npukasomM MunobpHayku Poccrm Ne 388 or
22.04.2014 1.

3. IlmcemMoM MumoGprayku Poccumr ot 17.03.2015 r. Ne 06-295 «O mopaboTaHHBIX PEKOMEHFALHUAX IO
OpraHM3aUy IIOJy4YeHHs  cpepHero obmero ofpasoBaHMsA B Tpejciax OCBOSHHA 00pa3s0BATEIBHBIX
TIpOrpamMM cpefHero mpodeccHoransHOro 06pa3oBanus 6a3e OCHOBHOIO 00mEro 00pasoBanusy;

4, YyeOrbpIM ItagoM And cnemmamsHOcTH 23.02.06 Texmmdeckas >KCIUTyatallds MOABIKHOIO COCTaBa
MENe3HBIX A0POT, 6a30Bast HOATOTOBKA CpeIHero NpodecCHOHATEHOTO 00pa3oBaHus,

5. Pazwpacaenwsamu JlenapraMeHTa TOCyHapCTBEHHOW MOMMTHKE B oOpazosanmn MmpoOpHaykum Poccwm ot
27.10.2009r. 1m0 (QOpMHpPOBAHHIO INPHMEPHBIX [POTPaMM  y9eOHBIX  JUCIHIUIME  HAYAILHOTO
npoeCCHOHANBHOTO H  cpemHero IpodeccHoHambHOro obpasoBanms Ha ocHOBe @emepaibHBIX
TOCyJapCTBEeHHBIX  00pa30BATENBHBIX CTAHZAPTOB HAYalbHOrO IpOo(ECCHOHANBHOTO M CpeNHero
PoGEeCcCHONATHFHOTO 0OPa3OBAHNS;

6. IlpumeprO# mporpaMMoil o6Ieo0pa3oBaTebHON TNOATOTOBKA yueOHOM NMCIMIUIEHBI MarteMaTnka I
npodeccHOHATbHBIX 00pa3oBaTeNbHEIX OpraHu3aryi, peKoMeHIoBanHOH DeNeparsHbIM TOCYAAPCTBEHHBIM
aBTOHOMHEIM yupexzieHueM «DedepaTbHblii WHCTHTYT pasButus obpazoBanusy (OIAY «DOHPO») B
Ka4eCcTBe HPHMEPHOM NpOrpaMMbl Jjid peaiu3aldd OCHOBHOH Npo(ecCHOHATBHON 06pazoBareisHOR
nporpammet CITO na 6aze ocHoBHOTO O6mIEro 00pa3OBaHUS C MONYUYEHHUEM CPEAHEro 00mero o6pa3oBanus
(mporokon Ne 3 or 21 mrona 2015 r.. permcrparmoHHEi HoMep penensun 377 ot 23 mions 2015 r. ®TAY
«OHUPO»).

Copepxanue IporpaMMbl MareMaTyika HaIpaBlIeHO HA JOCTIKCHHE CIEAYIONEX HeJleii:

* obecneuenye COPMHPOBAHHOCTH IIPESACTABIICHNH O CONHATBHBIX, KYJIBTYPHEIX H HCTOPUUYECKHX (axTopax
CTaHOBICHUS MATEMATHKH;

* obecriegenyie ChOPMHUPOBAHHOCTH JOTHICCKOI0, AIMOPATMHEYECKOTO M MATEMATHIECKOI'0 MBIIUICHAS,

* obecriedeHne CHOPMHPOBAHHOCTH YMEHHI HPUMCHATH HOJYYCHHBIE 3HAHWS MPH PEIIEHWH DPa3IHuHBIX
3a7a49;

* obecneuenne chOPMHUPOBARHOCTH NIPENICTABIEHHH O MaTeMaTHKe KaK YaCTH o6IIeqenoBeueckoit Ky IbTyphL,
YHHUBEPCATLHOM A3BIKC HAYKH, IO3BOJSIOINEM OIMCHIBATE H H3YJaTh PeallbHEIE IIPOIECCH M ARICHUS.

B nporpamMmy BKIIOYEHO COZEPKAHHE, HAIPABICHHOS Ha GOPMHPOBAHUE Y CTYZEHTOB KOMIICTEHITAN,
HeoOXOMMMEIX 1A KadecTBeHHOro ocBoenms OIIOII CITO ma 6aze ocHOBHOrO OBIIEro obpazoBaHus C
IONy9CHUEM CpeJHeTO 0fImero oGpasoBanms; MpOTpaMME! MOATOTOBKE KBAIM(HIMPOBAHHEX pPaboumX,
CITy>Kal@X; TPOrPaMMEI TIOJITOTOBKH CHELMAIMCTOB
cpemmero 3sena (IHIKPC, TITICC3).



HNOSICHUTEJIbHASA 3AIIMCKA
Pabouass mporpamma obmeobpasoBareibHOd ydyebHOM mucmmmHEL Martemarika paspaboTasa B

COOTBETCTBHH CO CIEAYIONMMHI HOPMATUBHBIMHE JOKYMEHTAMH:

1. MefepalbHEEIM TOCYAAPCTBEHHBIM 00pazoBaTelbHEIM cTadjapToM (naree PI'OC) ocHOBHOTO o0IHero
o6paszosanus (manee COO), yrBepxAHHbL nprkasoM MuroGprayku Poccun or 17 mas 2012 r. No 413 B
pen. ITpukasa MunoGpsayxu Poccun ot 29.12.2014 Ne 1649;

2. demepanbHEIM TOCYJAPCTBCHHBEIM —00pasoBaIeNbHBIM — CTaHAAPTOM  (Hamee ®I'0C) cpennero
npodeCCHORANEHOTO 00Pa30BaHUs IO CHELMAILHOCTIM:

- 38.02.01 DxoHoMuKA U Oyxranrepckuil yder (IO OTpacisaM) YTBEPXKISHHBNT mprKasoM MunOOpHAyKH
Poccuum Ne 376 ot 22.04.2014 r.;

3. TluceMoM MunoGpuayks Poccnm ot 17.03.2015 1. Ne 06-295 «O nmopaGoraHHEIX PEKOMEHZAIAAX HO
OpraEM3alliy INONyYeHHs  cpemHero obmero oOpasoBanus B IIPefeNax OCBOCHHS OOpa3oBaTEsbHBIX
TPOTpaMM CpeHero npodeccroHansHoro 0opasoBanus 6a3e OCHOBHOTO 00IIEro 00pasoBanusy;

4. VaebusM nmaHoM s crenuanbgoctd 38.02.01 Dxonommka w OyxranTepckuii yder (110 OTpaciisiM),
0a30Bas MOATOTOBKA CPEIHETO TPohecCHOHATHHOro 00pa3oBaHus;

5. Pazpsicaenusamu JlenapTaMeHTa rOCyapCTBEHHOM MMOIHTHKE B oOpasoBanun MuHoOpHayx: Poccun ot
27.102009r. mo  (GOpPMHPOBAHWIO UPUMEPHBIX HPOrpaMM  Yy4eOHBIX  JUCHMIUIMH  HA4albHOTO
mpodeccHoHanBHOTO ¥ cpexHero npodeccHomanbHOro o0pasoBamus Ha OCHoBe DenepalbHBIX
TOCYIApCTBEHHBIX  00pa3oBaTeNBHBIX  CTAHNAPTOB  HAYATLHOTO HPOQECCHOHANBHOTO H  CPERHero
PO ECCHORATEHOTO 00pa30BaHus;

6. IlpumepHoi IporpaMMmor o6mieoOpa3oBaTebHON NMOArOTOBKH yueOHOH aumcnuiuimHael Maremaruka s
npodeccHOHANBHEIX 00pa30BaTENbHEIX OpranHm3aimi, pekoMeHoBaHHOH DenepalbHEIM FOCYAAPCTBEHHBIM
aBTOHOMHEIM yupexaeHueM «DepepancHeiii MHCTATYT pasuThs ofpazoBammsy (OIAY «DHUPO») B
Ka4yecTBe MpHMEPHON @porpaMMmsel Ui pealw3aldd OCHOBHOH npodeccroHanbHOM 0o0pazoBarenbHOR
nporpammst CITO Ha 6aze ocHOBHOrO 00mero o0pa3oBaH@s ¢ IMONyYCHUEM Cpeasero odmero obpa3zosanus
(mporokon Ne 3 or 21 mona 2015 .. perucrpanuonssii goMmep peuensun 377 ot 23 mrong 2015 r. OTAY
«DUPO»).

Conepxanwve mmporpaMMsl MateMaTrKa HaIPaBICHO HA JOCTHKEHHE CISAYIONIUX Hesiel:

* obecniedenre cHOPMEPOBAHHOCTH HPEACTABICHHH O COMMANBHEIX, KYIbTYPHBIX H HCTOPHYECKHX (paKTopax
CTaHOBIICHUS MATCMATHKY,

* obecriedeHne CHOPMEPOBAHHOCTH JIOTHIECKOTO, aITOPHTMHIECKOTO H MATEMATHYECKOTO MEIILICHHS;

* obecnevenue CHOPMHEPOBAHHOCTH YMCHHM HPHMEHNTH HONYYEHHHIE 3HAHWS [(PH PENICHHH pa3IHYHBIX
3aj1ad;

* obecriegenue cHOPMEPOBAHHOCTH IPEICTABICHAN O MATEMATAKE KAK JACTH OONIEYeI0BEHECKOH KYIBTYPHI,
YHHBEPCAILHOM A3BIKE HAYKH, HO3BOJISIOMEM OIMMCHIBATEL B H3YIATH PEAIBHBIE IIPOLECCH] M SBIICHHS.

B mporpamMmy BKIIOUEHO COAepiKaHHe, HApaBIeHHOE Ha (OPMHUPOBAHME Y CTYAEHTOR KOMICTCHITHI,
HeoOXOIUMEIX Ul KadecTenHoro ocgoenuss OITOII CIIO ma 6ase ocHOBHOrO OOIIErO O6Pa3OBAHES C
TONY9CHAEM CpefHero obmero o0pa3oBaHHS; NPOrpaMMbl MOATOTOBKM KBaiM(MIMPOBAHHEIX pabowmX,
CIYXAaI¥X; MPOTPaMME] IOANOTOBKH CICIMAINCTOR
cpennero 3sena (ITTIKPC, ITIICC3).



1. OBIIAS XAPAKTEPHCTHKA YYEBHO! JACTIMILIAHBI

MartemaTuka
Marematuka sBIgerTcad (yHAAMEHTANLHOR 06meo6pazoBaTebHON JUCHMIUIMHON CO  CIIOMKHBIIHMCH
YCTOMYHBEIM COTEPNAHUEM ¥ O0IIME TPeOOBAHHSIMY K OATOTOBKE 00yYaIONIHXCS.
O6imye ey H3y4YeHud MATEMATHKY TPATALMOHHO PEANH3yIOTCA B YETEIPEX HAPABICHMNAX:

1) obmee npencTapierne 06 UASIX B METONAX MATEMATHKH,
2) HHTEIUIEKTYaNbHOE Pa3BUTHE;
3) oBnageBne HEOOXOIAMBIMU KOHKPETHRIMY 3HAHWAMHA M YMCHHAMH,
4) pocnuTaTeIbHOE BO3ICHCTBHE.

Conepxanue yueOHOM IMCHHMIITAHE! pa3paboTaHO B COOTBETCTBHM C OCHOBHBIMH COICPIKATCIHHHIMU
JTUHEAMEA 00yUeHNsS MaTeMaTHKe:
- aneeOpauyeckqs JuHus, BRTOYAIOINAs CHCTEMATH3AMMI0 CBEACHHM O YHCHAX; W3y4YEHHE HOBBIX H
0000INeHNE paHee H3YYEHHBIX Oliepanyii (BO3BE/ICHHUE B CTEIIEHB, M3BICYCHHE KOPHA, JIOTApH(YMUDOBAHHE,
CHHYC, KOCHHYC, TaHTeHC, KOTAHI'€HC ¥ 0OpaTHEIE K HAM); H3y4eHHE HOBBIX BHOB YHCIIOBBIX BHIDAKEHHI
GOopMyI; COBEPHICHCTBOBAHME IIPAKTHUECKAX HABBHIKOB ¥ BBMYUCITUTENBHOM KyIBTYpBL, paclIUpeHHE H
COBEPIIEHCTBOBAHME anreOpaudecKoro anmapara, copMIpOBaHHOIO B OCHOBHOH IIKOJIE, ¥ €r0 HPHMEHEHHC
K peHIeHUIO MAaTeMaTHYeCKUX U MPUKIAIHBIX 337184,
- meopemuKo-HYHKYUOHATLHAS TUHYSA, BKIFOUAIONAs CHCTEMATH3AIMIO U PaCHIHPCHHEE
cBeJleHHI O (YHKIMIX, COBEPIICHCTBOBaHME IpaduyecKux yYMEHUH; 3HAKOMCTBO C OCHOBHBIMH HIEIMH H
METOIaM¥ MaTeMaTHYeCKOrO aHaiu3a B 00BEeME, MO3BOJIIONIEM HCCICNOBATh JNCMEHTApHbIC QYHKIHMH H
pelaTs NPOCTEHIINE TEOMETPAYECKUE,
dbuzpgeckye U Ipyrue MpUKIagHbIC 380a9H;
- JIUHUA YDAGHEHUY Y HEPABEHCMS, OCHOBAaHHAY Ha NOCTPOCHMH W MCCACHOBAHHM MATEMATHIECKHUX MOMIENEH,
TIEPECEKAIOIIAAC C anreOpandecKol W TeOpeTHKO-(QYHKIHOHANBHON THHNSAMH H BKIIOYAIOINas pa3BuTHE M
COBEPINECHCTBOBAHUE TEXHHUKY anrebpandeckux npeoOpazoBaHMM /IS PEIICHHS YPABHCHUM, HEPaBEHCTB M
cucreM; (popmMHEpoBaHHE CHOCOOHOCTH CTPOMTH ¥ HCCIEIOBATH NMPOCTEHIINE MATeMATHUECKHE MOJIEH [IPH
pemeHny IPUKIIaIHBIX 33139, 33129 U3 CMEXKHBIX W CTIETMATBHBIX JUCIAIIINHE;
- 2eoMempuYecKds JUHUS, BKINOYAIONAs HArAgHBIC HPEICTABICHHS O MPOCTPAHCTREHHBIX (HUIypax H
H3y4YeHUe MX CBOKMCTB, GOpMUpOBAHHE M PA3BUTHE IPOCTPAHCTBEHHOTO BOOOPAXKEHMS, PA3BHTHE CIOCOGOB
TEOMETPUICCKIX HM3MEPCHHH, KOOPAMHATHOTO H BEKTOPHOTO METONOB /s PEOICHHS MATCMATHYeCKHX
[IPHIIIATHBIX 3a71aY;
- CIMOXACMUYECKAA IUHUs, OCHOBAHHASA HA PA3BUTHH KOMOWHATOPHBIX YMEHUMH, HPEACTABICHUH O BEPOATHO-
CTATHCTHYECKHX 3aKOHOMEPHOCTIX OKPYXKAIOINET0 MUDA.

B mporpamme — H3ydueHHE MaTeMaTHK¥ OINHEPAeTCs HA 3HAHWAX M yMEHMSX IOTYYeHHBIX B
obmeobpa3zoBaTenpHOM IKOIE:
3nare/moHAMATE

® 3HAYECHAE MATEMaTH4eCKOA HAyKH AT PEMICHAS 33189, BO3HUKAIONINX B TEOPHM H B IPAKTHKE; OIHPOTY U B
TO JKC BPEMS OTPaHHYCHHOCTh HPAMCHEHAS MATEMATHYECKHX METO/IOB K aHAIM3Y B MCCHIEOBAHHIIO TIPOIIEC-
COB U SIBIICHUI B IIPHPOJE ¥ OOLIECTRE;

® 3HAYCHKUC TIPAKTHKY M BOIPOCOB, BO3HUKAIOMMX B CaMOH MaTeMaTHKe 17 GOPMUPOBAHHS ¥ PA3BHTHS
MaTeMaTHICCKOH HAYKH; HCTOPHIO PA3BUTHS MOHSTHS YHCIIA, CO3aHHS MATEMaTHYeCKOTO aHATH3a BO3HH-
KHOBCHMSI M Pa3BHTHS TCOMETPHHU,

* YHUBEpCAJILHEIH XapaKTep 3aKOHOB JOIMKH MaTeMAaTHYECKUX PACCY X /ICHIH, HX IPAMEHAMOCTH BO BCEX
0071aCTsIX 9eIOBEYECKOM JeITENLHOCTH,
® BEPOATHOCTHELH XapakTep PasIMIHbIX IPONECCOB OKPYXAXOINETO MHEpA.

Ajredpa
YMers

® BEITIOJIHATE apU(PMETHIECKHE ISl CTBIA 63 HCIONL30BAHNS BEYUCIHTEbHEX YCTpOMCTB; HaXOUTh B IIPO-
CTEHNINX CIyJasx 3HA9CHUS KOPHA HATyPAIbHOM CTETeH , CTCICHN C PAIEOHANLHEM HOKa3areiem;
HAXOJTH NPUONPIKEHHbIE 3HAYCSHNA KOPH, CTEIICHH; NONb30BATHCS ONEHKOM 1 IPUKMIKOM IPH MPaKTHUEC-
KUX pacyerax;

® IPOBOAATE 110 H3BECTHBIM (OPMYIIaM ¥ HpaBHiIaM IpeobpazoBanus GYKBEHHEIX BHIPaKeHH, BKITFOYAIONIX
CTETICHH, PafIKaNbl B TPUTOHOMETPUHECKUe (PYHKINH;

® BRMHUCHATE 3HAYCHHS TICIOBBIX W OYKBCHHBIX BEIPOKEHUH, OCYMIECTBIISST HOOOXOAMBIE TTIOJCTAHOBKH 1
npeobpa3oBaHms.



Hcnoan308aTh NPAOOPETEHAbIE 3HAHNUSA H YMEHHSA B APAKTHICCKOH JeITEILHOCTH M HOBCEIHEBHOH
AKH3HHA J1IS

 IPAKTHIECKHX PAacueToB 1o GopMynaM, BKIIOYas GOpMyJisl, COAepKaline CTeNeHH, PAKAEL § TPHIOHO-
MeTprdeckre GYHKIHE, TpY He0OX0IUMOCTH HCTIONb3Ys CIIPABOYHEIC MATEPHANLI M IPOCTCHIIAE BEIMHCIN-
TENBHBIE YCTPOHCTRA.

Oysxnuy ¥ rpadukn

VYmeTh

® OIIpENIENATh 3HaYeHHe (DYHKIHH IO 3HAYCHHUIO apryMeHTa IpH Pa3iHIHEIX cnocobax 3a7aHusd QyHKIMH;

® CTPOHTE Ipath¥KK H3YIEHHBIX QYHKITAH];

® OIIMCEIBATH MO rpaduKy ¥ B IpocTelnmx cnydasx o GopMyie HoBeZeHNs i CBOHCTBA (PyHKIWI, HAXOMATE
o TpaduKy GyHKITMK HauOOIpIIME ¥ HAMMEHBITHE 3HAUSHA;

® perars ypaBHEHHS, IPOCTEHNIAE CHCTEMBI YPaBHEHHIH, HCIIONH3YsS CBOMCTRA (PYHKIMH ¥ UX IpaUKOB;
Hcnoar3oBaTh BGpHoOpeTeHABIC SHAHNES H YMEHHS B IPAKTHIECKOH JeATeIhHOCTH H NOBCCAHEBHOMH
IKAZHA IS

® OIIHCAHNS ¢ TOMOIIEIO (HDYHKIMIH pasIHYIHEIX 3aBHCHMOCTEH, IPEICTABICHHA HX Ipad)HueCKH, HHTEPIpe-
TAIUK IpaduKOB.

YpapHeHusi y HepaBeHCTBA

Ymern

® PEINaTh PanHOHANBHEIC YPABHEHHS, HEPaBEHCTBA H UX CHCTECMEL,

® COCTABJIATH YPaBHEHUS ¥ HCPaBEHCTBA 110 YCIOBHIO 3a/(a%4H;

® HCIIOIB30BaTh JIA IPHOIMKEHHOTO PEIICHNS yPaBHEHHH ¥ HEPABEHCTB Ipad)MIeCKuil METOT;

* 1300paxaTh Ha KOOPIHHATHOM IIOCKOCTH MHOXECTRA PEIICHIUHN HPOCTEHINMX YPABHEHHHN U UX CHCTEM.
Hcenoanizosath NproSpeTeHALIC 3HAHMS B YMEHNS B IPAKTHYECKOH AeATETLHOCTH ¥ HOBCeTHEBHO
KH3BH 115 v

® OCTPOCHHMS ¥ HCCIEAOBAHYA MPOCTEHIINX MATEMATHIECKHX MOJIEICH.

Leomerpus

Ymers :

BBHIOJHSATE JIEHCTBUA C TEOMETPAYECKMMY QHTYpaMH, KOOPIHHATAMHA U BEKTOPaMH;

OMIPENENATh KOOPIMHATE TOUKH;

[POBOZWTE OTEPally HaJl BEKTOPAMH, BEIYUCIIATE IIMHY H KOOPIMHATEI BEKTOPA, YrOJl MEX/LY BEKTOpaMH;
peruarh NIaHUMETPAICCKHS 33/Ia4H Ha HaXOXKICHNE TEOMETPHICSCKAX BEIAYHH (JUIUH, YITIOB, MIomaneh);
MOJIETIMPOBATE PEATbHEIC CATYAITUH Ha A3BIKE T€OMETPUM;
UCCIIEIOBATD IIOCTPOCHHAIE MOJICIH C MCHIOIB30BAHHAEM PFEOMETPHYECKHX HOHSTHR U TeOPEM, anmapara
anreOpsr;
® DEmaTh HPaKTHICCKUE 3aHa49M.

Y4aebHas TUCIATIIEHE OTHOCHTCS K IIPeMETHOM obnacti «MareMaTyka i uHQOpMATHKAY.
Wsyvenve npenmetHOR o6nacTn "Maremartuka u mHPOpMATHKA" 06eCIeUHBACT:

- COPMUPOBAHHOCTE NPE/ICTABICHHUH O CONMANBHEIX, KyIbTYPHEIX B ACTOPHYECKHX (PaKkTOpax CTAHOBICHAS
MATEMaTHKH U HHPOPMATUKH,

- ChOPMHPOBAHHOCTS OCHOB TOTHYECKOTO, AMOPHTMIIECKOTO M MATEMATHYECKOTO MEITLTCHHS;

- ChOPMHUPOBAHHOCTE YMEHHI IPHUMEHSTH N0y IEHHBIE 3HARMS PU PELICHAY pa3sTMIHEIX 3a1ay;

-COPMHPOBAHHOCTS ~ NPEICTABICHWN O MATEMaTHKE KAk 4GacT¥  OOIIECIOBETECKOM KYJIBTYPHL,

VHUBEPCATEHOM

A3BIKC HAYKH, IIO3BOIIOMIEM OTIHCHBATE M H3YJaTh PealbHbIe IPONECCH U ABICHUS,

- CHOPMAPOBAHHOCTE IPCACTABIEHMIA O POITH uHpopmaruky 1 MKT B coBpemenHOM 06ImecTse, MOBAMAanRTe
OCHOB IIPAaBOBBIX aCIICKTOB UCTIONB30BAHMS KOMIBIOTEPHBIX IPOrpaMM X paboTs: B MaTepHeTe;

- ¢OPMHUPOBAHHOCTE IPE/ICTABICHAHN O BIUSHEN AHGOPMANHOBHEIX TEXHOJIOTHYE Ha XKH3Hb YelOBEKa B
o0IecTBe; NOHAMAHNE COLUATEHOTO, SKOHOMHYECKOTO, MONUTHYECKOT0, KYJI5TYPHOTO, IOPHAUYECKOTO,
[IPHPOZTHOT'0, SPrOHOMIIECKOTO, METHIIMHCKOIO B GU3HOTOrHIECKOTO KORTEKCTOR HH(pOPMAIHOHHBIX
TEXHOIOITHI;

- IPUHATAC STUHECKAX aCTICKTOB HE(OPMAIMOHHEIX TEXHOIOIHH; OCO3HAHME OTBETCTBEHHOCTH JTHOJICH,
BOBJICUCHHBIX B CO3MIAHAC ¥ HCTIONE30BAHHC HEDOPMAMOHHEIX CHCTEM, PACTIPOCTPAHEHHE uH(GOpMaIHH.

B paznene mporpammsl «Copepianre yieGHON MHICTVILIHEED KYPCHBOM BBIJICTICH MATEPUAN, KOTOPLIA

UpA H3YdCHHH MareMaTHKH Kak 0a30BoH, Tak u mpoduibHOR yueGHOI JACIMIIMEE], KOHTPOJIO He
TIOAJIEKHUT.



B pasgene nporpamvet «Conepxarne y4eGHON IUCHUILIMHED KyPCHBOM BEUIENEH MaTepHAl, KOTOPbI
UPH M3YICHHM MATCMATHKM Kak 0a30BOH, Tak W HpodmibHON y49eGHON JMCIMILIMHEL, KOHTPOTIO HE
HOUICHKHUT.

2. MECTO YYEBHOM JUCOUILINHGI B YYEBHOM ILTAHE

Yaebras mucrmmumea MaTeMatrka sBiseTcs y9e6HBM HIPeIMETOM 00S3aTeNbHOM npememon obacta
«Maremaruka u mapopMaTuka» GI'OC cpeanero obmero 06pasoBanms.

B coorsercTBHE ¢ yueOHBIM IUIAHOM OYHOM GOPMBI OOydYeHHS Ui U3YYeHHS y4eOHOH IHCHMILIHHEI
IPCAYCMOTPEHO CIICAYIOMEe pacupeeleHue YacoB:

Buna yueOHoH paGoTer O6nem
JACOB
MakcumansHast yueGHas HarpysKa 351
Obsi3atenmnHas ayquTopHas yqeOHasg HarpysKa 234
B TOM 9HCJIE:
- TEOPETHYECKHUE 3aHITHS 210
- IPaKTUYECKHE/CEMUHAPCKAE 3aHSTHS 24
CamocrogrensHast paboTta CTyeHTa 117
B TOM JHCHE:
- TNOArOTOBKA K IMPOXOXK/ICHHIO IPOMEXYTOYHOMN aTTECTAIHH, 101

- IOJIOTOBKA K IIPAKTHYCCKAM 3AHATHSAM,

- IOZrOTOBKA JOKNAJIOB, IPE3eHTaIHH, TBOPYECKUX paboT,
HHIABHYATHHBIX POEKTOR.

3ansTHs B HHTEPAKTHBHON dopme (mpenunzuy, epynnoeas paboma) 47
Wrorosas arrecTamis no y4e6HOM THCHAILIEE TPOBOMHTCS B PAMKaX
ITPOMEKYTOYHOM arrecTanyy:

- B 1-oM cemectpe B hopme muddepennnposanroro 3aqera,

- BO 2-OM ceMectTpe B popMe 3K3aMeHa.




3. PE3YJbTATBI OCBOEHUS YYERHOMN JUCIHUATLIAHBI
OcpoeHue cojiepxanus y9eGHol qucImrmHE Maremarrka o0ecrieunBacT JOCTIKECHUE CTYAECHTaMH
CIIEAYIOIIUX Pe3ybmMamos:

* TUYHOCHMHBIX:

— c()OpPMUPOBAHHOCTD NPE/CTABICHKH O MATEMATHKE KaK YHUBEPCAILHOM 53bIKC HayKH, CPEACTBES MOJICIH-

pOBaHWS SBJIEHNH U IPOLECCOB, HEAX U METOJaX MAaTeMATHKH,

— HOHAMAHHE 3HAUMMOCTH MATEMATHKH 71 HAYYHO-TEXHAYECKOTO Iporpecca, copMIpOBaHHOCTE OTHO-
IIEHHS K MATEMATHKE KaK K 9aCTH 00TIedesIoBeuecKOt KYIbTYPH Yepe3 3HAKOMCTBO ¢ HCTOPHEH PasBHTHS
MaTEMAaTHKH, SBOJHOIHEeH MaTeMaTHICCKUX AIeH;

—— Pa3BHTHE JTOTHYCCKOTO MBIIUICHNS, IPOCTPAHCTBCHHOTO BOOOPAXKEHHS, AIITOPHTMHIECKOH KYIBTYPHL,
KPUTAYHOCTY MBIIUICHHS Ha YPOBHE, HEOOX0AuMOM st Oy xymeli npodeccroBanbHo# ACATENbHOCTH,
JUTS TIPOIOJDKEHUS 00pa3zoBalus U caMoOOpa3OBaHN;

—— OBJI4JICHAEC MATEMATHYECKUMH 3HAHUAMY ¥ YMEHUSIMHU, HCOOXOJMMBIMH B IOBCEAHEBHOH XKH3HH, JUIL
OCBOEHHS CMEXHEIX ¢CTCCTBCHHO-HAYYHBIX TACIUILIVE H JUACITHIUAH HpodEeCCHOHATLHOTO HKIA, AL

moxydenus obpa3oBarus B 00IacTiIX, He Tpeyromux yriyOoleHHoi MaTeMaTHYeCKO# IIOATOTOBKHY;

—— I'OTOBHOCTH M CHOCOOHOCTH K 00pa30BaHmio, B TOM THCIIE caMo00pa30BaHHUIO, HA HPOTSDKEHUH BCEH
KU3HI, CO3HATENEHOE OTHONICHHE K HEIPEPHIBHOMY 00pa30BaHHIO KAK YCIOBH YCHEHOMN npodeccro-

HAJTEHOH W 00MIeCTREHHOM IeITeNbHOCTH;

—— TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOATENHHOM TBOPYECKOR W OTBETCTBEHHOHN JAEATEIHHOCTH;

— TOTOBHOCTH K KOJUICKTUBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHAKAMH B 00pa3oBaTeNbHOM, obmec-
TBEHHO IIOJIE3HOH, yIeOHO-HCCIIeIOBATENBCKOM, IPOSKTHOR U JIPYTHX BUEX AESTEILHOCTH;

— OTHOIIEHME K HPO(ECcCHOHANEHON NEeSTEIFHOCTH KaK BO3MOKHOCTH YIaCTHs B PEIICHEY TAYHBIX,
00HIECTBEHHEBIX, TOCYAaPCTBEHHBIX, O0IEHANMOHAIBHEBIX MPoGIeM;

* MemanpeomMemnoix:

— YMEHME CaMOCTOSTENHHO ONPEACIATE UEIH eI TeI6HOCTH B COCTABILITh IUIAHEI ASSITEILHOCTH; CAMOCTO-
SITCNBHO OCYINECTRIATE, KOHTPONMPOBATh K KOPPEKTUPOBATH ASSTEILHOCTD, HCHOJL30BATE BCE BO3MOXK-
HBIC PECYPCHI [UIsk HOCTHKEHHUS MOCTABIECHHEIX IeNel H peau3alyy INTAaHOB JesTeIbHOCTH; BHIOHpaTh
YCHENIHBIE CTPATEINH B PA3NIUYHLIX CHTYAIHSX;

—— YMCHHE POAYKTHBHO OOIIATECA M B3aUMOJCHCTBOBATE B IPONECCE COBMECTHOM JEATENbHOCTH,
YIUTHIBATE HO3MIMH APYTHX YYACTHUKOB AEITEIBHOCTH, P HEKTHBHO paspemaTh KOH(DIUKTEL,

— BIAJCHUE HABLIKAMH MIO3HABATEIBHOM, YUeOHO-NCCIeNOBATENRCKOM B IIPOCKTHOM AEATEALHOCTH, HaBhbl-
KaMH# paspelIeHus npobiem; CiocOGHOCTE ¥ TOTOBHOCTE K CaMOCTOSTEIBHOMY TIOMCKY METONOB PENICHHS
IPaKTUYECKHUX 34724, NPUMEHEHHIO PA3IHYHbBIX METOOB TO3HAHNS,

~—— FOTOBHOCTS ¥ CIIOCOOHOCTE K CAaMOCTOATENHHOM HHPOPMANMOBHO-I03HABATEILHON ASITETBHOCTH,
BKIHO9as YMEHHE OPHCHTHPOBATHCS B PA3IMHHbIX HCTOYHMKaX WHGOpMAIiK, KDUTHIECKH OLICHUBATE K
UHTEPIPETAPOBATH HHGOPMAIIHIO, TIOTYYASMYIO U3 PA3THIHEIX HCTOTHHKOB,

~~ BIAJICHHE A3BIKOBBIMY CPCACTBAMH: YMEHHE ACHO, JJOTHIHO M TOTHO M3JIAraTh CBOK TOUKY 3PEHHUIL, HC-
HOJIH30BATH 4ACKBATHEIC SI3EIKOBEIE CPEICTBA;

~~ BIAJEHWC HABBIKAMH IIO3HABATENBHOH PE(QIEKCHE KaK OCOZHAHUS COBEPIHAEMEIX NeHCTRHH B MBICIH-
TCABHBIX IIPOLIECCOB, HX PEIYNBTATOB M OCHOBAHWH, I'PAHWI] CBOETO 3HAHAS ¥ HE3HAHMUS, HOBBIX
TIO3HABATEILHBIX 33/1849 B CPEICTB JUIS HX JIOCTIIKCHHUS;

" HeICYCTPCMICHHOCTD B HOMCKAX ¥ IPUHATHH PENICHHH, COOOPasNTeIbHOCTE W MHTYHIS, PA3BHTOCTh

IIPOCTPAHCTBEHHBIX NIPE/ICTABNICHHI; CHOCOOHOCTh BOCHPHHUMATH KPAcoTy ¥ TAPMOHMIO MHUPA;

* HPEOMEMHBIX:

— C(HOPMEPOBAHHOCTD NPEHACTABICHHN O MATEMATHKE KAK 9ACTH MHPOBOK KYJIBTYPHI B MECTE MareMaTUKH

B COBPEMEHHOH IMBHIA3ALMH, CIOCO0AX ONHMCAHAS ABJECHHN PEATBHOrO MEPA HA MATEMATHYECKOM
SI3BIKE;

—— c)OPMHPOBAHHOCTH IIPEACTABICHUH O MATEMATHIECKUX MOHATHSX KAK BAKHEH X MaTEMaTHYEeCKHX
MOACILIX, IIO3BOJLIIOMAX ONKCHIBATE W H3Y9aTh Pa3HBIC NPOMECCH] U SBICHMS, TOHHEMANKE BO3MOXKHOCTH
AKCHOMATHYECKOTO NOCTPOCHUS MATEMATHUCCKHUX TEOPHIL;

— BIAICHUE METONAMH NI0KA3a1€eIbCTB K alTOPHTMOB PETICHHS, YMEHHE HX IPHMEHATS, IPOBOIATE
DIOKa3aTeJIbHBIC PACCYKICHUSA B XO/Ie PEINCHHS 3313y,

T BAAJICHUEC CTAHNAPTHBIME IPUEMaMH PSIICHHUS PAllAOHATHHEIX ¥ HPPAIAOHALHEIX, IOKA3aTeIbHEIX,
CTICTICHHBIX, TPHTOHOMETPHYICCKHX YPABHEHHH # HEPABCHCTB, HX CHCTEM, MCHONB30BAHNE TOTOREIX

KOMITBIOTEPHEIX POrpaMM, B TOM YHCJIC TS HOUCKa IYTH PENICHHS ¥ WITOCTPAIY PEIICHHAS
YPaBHCHUHA ¥ HEPaBEHCTB,



— chopMHEPOBaHHOCTE IIPEICTABICHUH 00 OCHOBHBIX HOHATHAX MATCMaTHIECKOIO aHAM3a H HX CBOHCTBAX,
BIIAJIEHUC YMECHUEM XapaKTepu30BaTh IIOBEACHNE QYBKIMH, HCHONb30BaHUE IOYYCHHBIX 3HAHUH 1A
OIMMCAaHUs M aHAIM3a pealbHbIX 3aBUCUMOCTEH;

— BIIaACHHE OCHOBHBIMHU IOHATHAMY O IUIOCKHX M IPOCTPAHCTBEHHBIX T€OMETPHYECKHX GHIYpax, HX OCHO-

BHEIX CBOMCTBaX; c(hOPMHPOBAHHOCTE YMEHUI PACIIO3HABaTh TeoMeTpUdecKre GUryphl Ha YepTexax,
MOZEILIX H B PEallbHOM MHpe; IPUMEHESHNUE H3YUSHHEIX CBOMCTB FEOMETPHIeCKHX buryp u hopmy:n ms
pELICHUS IeOMETPHYECKHX 31184 U 3329 ¢ IPAKTHICCKAM COACPKaHUEM;

—— chOpMHPOBAHHOCTS HPEACTABICHHUH O TIpoTleccax ¥ ABJICHUSX, HMEIOMMX BEPOSTHOCTHEIN Xapaktep, cra-
THCTHYECKHUX 3aKOHOMEPHOCTSX B PEAlibHOM MHUPE, OCHOBHBIX NIOHATHAX 3JIEMEHTApHOU TEOPHH BEpPOST-
HOCTEH; YMEHMI HAXOAHMTh ¥ OLICHUBATh BEPOATHOCTH HACTYIICHHS COOBITHY B IPOCTEHNINX PaKTH-
YECKUX CHTYANUsX ¥ OCHOBHBIC XapaKTEPHCTHKY CIIyJalHbBIX BEJIMYHH;

= BJIaJCHHE HABLIKAMH HCIIOIB30BAHMSA IOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IpH PEIICHHUHM 3aJaY.



4. COAEPKAHVE YYEBHOM JACIAILIMHEBI

Beenerne
Matematuka B HayKe, TEXHHKE, SKOHOMHKE, HHGOPMAIMOHHBIX TEXHONOIHSX H I[IPAKTHYECKON

nestenbHOCTH. Llemm w 3amaum m3yueHMs MareMaTuky Ipu ocBoernum npodeccuit CIIO u cmemmamsnoCcTel
CIIO.

AJITEGPA

PazBHTHE DOHSITUH 0 YHCIIE
Hensie u panmonansHele yucna. Jlelicrurenbusie uucna. [pubnusicennsie euiiucienus. Komnexcuuvie yucia.
KopHn, creneny n Jorapugmsi

Kopun u crenesu. KopHu HarypanbHOH CTEHCHH H3 WHCIA M MX CBOMcTBa. CTelmeHW ¢ palldOHAIbHBIME
TOKasaTensMM, MX cBoHcrea. CTencHE ¢ JeHcTBUTENbHBIMH Iokasatensmu. Ceoticmea cmenenu ¢
OeliCmMBUMENbHBIM ROKA3AMENEM.
Jlorapugm. Jlorapupm amena. OcHoBrOe norapuMmuecKoe TOXKIECTBO. J[eCATHUHBIE M HATYDAILHEIE
norapadMeL Ipasuna neficrsuii ¢ norapudmamu. Ilepexon K HOBOMY OCHOBAHHIO.
Hpeobpasosanme anrebpamyecknx Bbipaxenmil. [IpeoOpasopanve palHOHATBHBIX, WPPAMHOHATLHEIX
CTCIECHHBIX, TOKA3ATEIBHBIX ¥ JIOrapHOMIYECKIX BEIPAKEHUIH.
Ilpakrageckue 3aHATAN: _

Apugmernieckue NEHCTBES HaJ UHCIAMH, HAXOXIECHHE UPHOIMDKEHHHX 3HAYCHHH BEIHMYWH M IIOTPE-
IIHOCTeH BRIYUCIICHHY (a0COMMOTHOM U OTHOCHTENBHOMN), CpABHEHNE YHCIIOBHIX BEIpaXeHMH. BrruucieHne u
CpaBHEHHE KOpHEW. BemonHeHHWe pacdeToR ¢ pafmkajiaMu. PelieHHe HppalMOHaNbHBEIX ypaBHEHMIH.
Haxoxnenue 3HaueHni cTenenell ¢ palHoHanbHEIMA T0Ka3aTenavu, CPaBHEHHE CTETICHEH. IIpeobpazopanus
BBIDAKCHHM, COIESPXAIlUX CTeNCHH. Pemenye mokaszare/bHEIX ypaBHeHuit. PerlcHHe NMPHKIANHBIX 3a5a4.
Haxoxnenue smagenwii jorapudMa O IIPOH3BONBHOMY OCHOBAaHMIO. IIepexoX OT OJHOTO OCHOBAHHS K
apyromy. Beraucienue u cpasrenue norapudmos. Jlorapudmupopanie u
TOTCHIUPOBAHNE BhIpakeHWH. lIpHOMMKCHHBIE BBIMMCHCHUS W DPEINeHEs OPUKIAJHLIX 3a74ad. PemeHne
NOrapuGMHYECKIX YPABHEHUH.

OCHOBbI TPHI'OHOMETPUHA
OcHoBHbIE HOASATHS
Papuanuas mepa yria. Bpamarenssoe nemwkerne, CHHYC, KOCHHYC, TAHTEHC B KOTAHISHC QHCTA.
OcnroBHBbIE TPHIOHOMETPHYECKHAE TOKAECTBA
Dopmynsr npuseneHAs. DopMy s clioxeHus. POPMYITH YIBOCHHSN Dopmynvt NOLOBUHHOZO Vead.
1IpeoGpasoBanus NpoCcTefiINAX TPHTONOMETPHYECKHEX BBIpaKEeHHH
IIpeobpasoBanue CyMMBI TPHTOHOMETPHUESCKEX DYHKIHE B HPOU3BEACHHE U TIPOU3BENCHUS B CYMMY.
Buipaoicenue mpuzonomempuueckux gynxyuii yepes manzeHc noioeunHo20 apaymenma.
Tpuronomerpugeckue ypapuenns u HepaBeHcTBa
Ipocreiiime TpUrOHOMeTpHICCKHE ypasHerus. [Ipocmetiuue MPUSOHOMEMPUYECKUE HEPABEHCMEA.
ObparHble TpATOHOMeTPHIeCKHE GyHKIHM. APKCHEYC, ApKKOCHHYC, apKTaHI'CHC,
HpaxTaaeckue 3aHaTHA:
Panuannbii METOXN W3MEPEHHS YIJIOB BpAINCHHS ¥  CBH3b  C rpagycaoii  Mepoii. OcHoBHbIE
TPUTOHOMCTPHYCCKHE ~ TOXACCTBA,  (OPMYJB!  CIOXKEHHS, YABOSHHS, IIpeoOpasoBaHme CYyMMBI
TPHTOHOMETPHICCKHAX (GYHKIMH B TMPOH3BCCHHE, MPeoOPa3OBaHHE MPOMZBEACHHS TPUTOHOMETPHIECKUX
dynkumii B cymmy. IIpocreiinme TprronomMerpraeckue YPaBHEHHS M HEPARCHCTRA.
OO0paTHsle TPETOHOMETPHYECKHE BYHKIUA: apKCHHYC, apKKOCHHYC, aDKTaHICHC.

, ®YHKIIUA N T'PAOHUKH
Oynxman. O6nacTb ONPEJENEHAsS W MHOXECTBO 3HAYCHEH: rpadpuk GYHKIHH, HOCTPOEHHE rpadHKOB
yBKIMH, 38TaHHEIX Pa3TMIHEIME CHOCOGAMY.
CroiictBa dynknmma. MoOHOTOHHOCTB, YeTHOCTS, HECICTHOCTb, OTPAHWYEHHOCTH, NEPHOIWIHOCT.
IlpomMexyTke Bo3pacTanust W yOsBaHWS, HAHGONBLICE X HAUMCHBINCE 3HAYCHHUSN, TOYKH 3BKCTPEMyMA.
I'paguueckas matepnperamws. Ipumeps: (yHKIMOHATHHEIX 3aBACMMOCTEH B PeATBHEIX TpOIeCcax H

SBICHAAX. ApH(QMETHIECKHE ONepaiid Hax QyHKimsMu. CroxHas bynxmms (komuosunus). Howasmue o
HenpepuleHOCIU PYHKYUU.

O6parasbie dyaxnun. O6racme onpedenenus u o61acmy snavenuis obpamuoii pynxyuu.
I'pagpux obpamnoii hynxyuu.



Crenennble, noKa3aTenbHbEe, JorapigMuIecKye H TPHTOHOMeTpHIecKHe GyHKIMA.
OO0parpbie TpuronoMerpuvecKkae GpyHRnna

Ompenenenus Gyaknumi, ux cBoiicrsa U rpaduku. [Ipeobpazopanms rpaduxor. [lapannensHBIM nepeHOC,
CAMMETPHS OTHOCHTEIHHO OCeH KOOpAWHAT W CHMMETpHS OTHOCHTENRHO HAadajla KOOPIMHAT, CHMMETpPHS
OTHOCHTENBHO IPAMOM Y = X, pacTSKEHHE H CKaTHe BAONE OCEH KOOpIHHAT.
Hpakrageckue 3anaTHSE:
IlpuMepsl 3aBHCHMOCTEH MeXIY IEPEMEHHGHIMH B PealbHBIX INPONECCAX H3 CMEXHBIX JIACIIUILIHAH.
Onpepenenne Qysxmuit. Iloctpoerne u urenue rpapuxor ¢ysxumit. Vccnenosanwe ¢yrxnuu. ColicTsa
JHMHCAHOW, KBAJApAaTHYHOH, KyCOYHO-JMHEHHOR W nApoOHO-IMHelHOM ¢yukumid. HemnpepbsHble
neprouyeckune Qynkuun. CpolicTsa M rpadMKy CHHYca, KOCHHYCa, TAHIEHCA M KoTanreHca. O6parHbie
Gynxizm ¥ ux rpadmku. O6parHEe TpEroHOMerprdeckne dyHkuud. [Ipeobpazosanus rpaduka $yHKIHH.
Iapmonmgeckre konebanms. [Tpukiaasie 3aaum.
TlokasarespHbie, TOrapHpMIIECKHe, TPUIOHOMETPHYECKHE YPABHEHHS B HEPAGEHCMEA.

KOMBHUHATOPHUKA
DIIeMEHTHI KOMORHATOPHKH

OCHOBHBIC HOHSTHS KOMOMHATOPAKY. 3aHaTH Ha [I0/ICIET YUCNa PasMEeHTH, HepeCTaAHOBOK, COUETA-HIH.
Pemenwe sanad wa nepebop Bapuantos. ®opmyna 6uroma HetoTona. CRoicTBa GHHOMUHAIBHBIX
xo3pdunuentos. Tpeyronpaux ITackans.
HpakTHUueckne 3auaTas:

Hcropus passutis KoMOHHATOPHKH, TEOPHH BEPOATHOCTE! W CTATHCTHKA H MX POJb B PA3IHIHBIX chepax
UeNIOBCIECKOH  Km3HesieaTeibHoCTH. IlpaBuna komGumaropuku. Pemenme KoMOHMHATODHEIX —3ajad.
Pasmelnenws, coseranus u nepecraHoBky. bunom Herotona i Tpeyrombaux [lackast. Ipuxnamasie 3amaun.

YPABHEHWMSI U HEPABEHCTBA
YpaBHeHust M CHCTeMBI ypaBHeHHAH. PalmonanbHES, MppauMOHANBHE, MOKA3ATENHHEIS M TPUTOHO-
METPHHYCCKHE YPABHEHHS K CHCTEMBL. PaBHOCHIBHOCTE ypaBHeHHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IIPHEMbI
HX DEIICHHS (Pa3oKCHHE Ha MHOXHTENHM, BBEACHHC HOBHIX HEW3BECTHBIX, IOCTAHOBKA, rpagudecKkuit
MeTon). v
HepapencrBa, Pamuonansusie, HppaniHoOHAIbHBIE, HOKA3ATEIbHEE X MpuU2oHOMempUYecKue HEPaBeHCTBRA.
OCHOBHEIE HPHEMBI UX PENICHHSL.
Hcnoanzosanne cBoficte u rpadmxon dyHxnmii NpH pellieHVH ypPaBHEHWH M HepaBeHCTB. MeTox
aHTepBanoB. M300paxenie Ha KOOPAMHATHON IIOCKOCTH MHOKECTBA pelneHud ypaBHEHAH ¥ HEPABEHCTS C
JABYMS HEPEMEHHBIME W UX CHCTEM.
Ilpurnaonsie 3a0auu

IIpuvenenre MaTEMaTHYECKHX METONOB NS PeIICHUS COACPXATEIBHBIX 3444 W3 pazIddIHBIX obiacteit
HAyKW W OPaKTHKH. VIHTepupeTanus pe3yIbTara, yueT pealbHbIX OrpaHHuIeHHuH.

HpaxTrnaeckue 3auarus: ‘

KopHu ypasrenuii. PABHOCHILHOCTE YpaBHEHHH. Ipeobpazosanne ypasuenmnit.

OcHOBHEIE HpHEMBI peliicHUs ypaBHeHHH. Pemenye crcTeM YPaBHEHUWH.

Hcmonbsosanme cBo#cTB 1 rpadukos GyHKImi i PEIICHUS YDaBHEHMI M HEPABEHCTB.

HAYAJA MATEMATHUYECKOT'O AHAJIM3A

Hocienosaresmsaocra. Cnocofbl 3aaHus. W CBOMCTBA 9HC/IOBEIX nocnenoBarenbHocTel. Ilonsmue o
npedene nocneoosamenvrocmu. Cyuecmeosanue Hpeoena MOHOMOHHOU 0ZpaHuYeHHOl HOCIed0eames-
Hocmu. CyMMUDOBaHHE HOCIEI0BATENHHOCTEH. BeCcKOREUHO yOBIBaOINAs TEOMETPHICCKAS IIPOTPECCHS 1 €€
cyMMa.

Ipoussonnan. Ilonstre o npomspogmoit $YHKUHEH, € reOMeTpHYecKull M (DHINIECKHH CMBICI, YpaBHEHHE
KacaTenbHO# K rpaduxy byrkuua. IIpon3BomHke CyMMbL, PA3HOCTH, IPOH3BCACHNS, JacTHEIE. [Ipon3BoHLIe
OCHOBHBIX 9IEMEHTApHBIX QyHKuwH. [IpUMEHCHHE POU3BOTHON K HCCIIEIOBAHMIO GYHKIME ¥ IOCTPOSHHIO
rpapukos. Ilpouseodnsvie o0bpammuoil Pyuryuu u  Komnozuyuu  pynryuy. IipumMepsr Hcmoms30BaHHUs

IPOM3BOMHOK Il HAXOWACHHS HAWIYIIIEro pelleHus B TPHKTIATHBIX 331a9ax. Bropas mpowmssonmas, ce
TEOMETPHUICCKAN ¥ DUIHIECKHH CMBICIL

Haxoxnenme ckopocTa Mt ponecca, 3aMagHoro dopmyoit u rpaduroMm.
IlepBooGpasuas u naTerpa. Iprmenenne onpenenernoro HHTETpana i HaXOXACHUS

IIOIANH KPHBOIMEEHHOH Tpanenun. Gopmyna Herorona—Jleii6auna. Tpmveps: mpu-
MCHCHWS HHTETpana B QU3nKe ¥ reOMeTpHH.



Ipaxkruyeckue 3aHATHS:

Yucnopas mocIef0BaTeNbHOCTE, CHOCOOR! €€ 3aJaHus, BRIMHCICHUS WIEHOB Iociexosarensuoct. [Ipenen
rocnegoBarelbHOCTH. beckoHeuno yORBaionIas reoMeTpuIecKas IpOTPecCHsL.

IIponspoiHas: MEXaHUYECKUH ¥ TeOMETPHIeCKUl CMBICH IIPOU3BOAHON. YpaBHCHUE KacaTeabHON B o6me£\4
suzie. Ilpaemuna m Qopmynsl mubdepermmpoBaHus, TabiaMNa MTPOH3BOAHEIX 3SIEMEHTAPHBIX (yHKOHH.
Uccnenopanre QyHEKIME ¢ TOMOIIBIO Ipou3BoEoH. Haxoxenne Haubonpinero, HAUMEHBIICTO 3HAYCHHUS U
OKCTpeManbHBIX 3Haderwmd Qysxmuun. Waterpan u mepoobpazmas. Teopema Huiorona—Jleiibnnma.
Ilprmenenue HHTErpata K BEMUCICHUIO GH3MUECKUX BEIIMIHH H ITIOMAEH.

TEOMETPUA
HpsivMble A MIOCKOCTH B POCTPAHCTRE
Bsaumaoe pacrionokeHue ABYX IPsAMBIX B POCTPAHCTERE.
HapajuieabEOCTD IPSIMOH ¥ TLTOCKOCTH.
HMapanneasHOCTE MUIIOCKOCTEH. ‘
leprieHAMKYIIPHOCTE OpsSMOH M WIOCKOCTH. llepueHmwKynsp W HaKTOHHAZ YTOT MEXHy NpSMOH H
IUIOCKOCTBIO. JIBYTpaHHBIH yroj. VYTON MEXAy MIOCKOCTSAME. [lepmeHIMKYISpHOCTS OBYX INIOCKOCTEH.
I'eomerpudeckue mpeoGpasoBaHMs INpPOCTPAHCTBA: NAPALIENBHBIH NEPEHOC, CHMMETPHS OTHOCHTEILHO
naockocty. Ilapamnensuoe npoextuposamme. Ilnowade opmozonanwhoii  npoexyuu. Vizobpaxesnue
IOPOCTPAHCTBEHHBIX QHTYD.
MHororpanaukan
Bepmunsl, peGpa, rpaan MuoTOrpaHHuKa. Paseepmia. Muozozpannvie yenwl. Bumyxnsie MHO202PAHHUKY,
Teopema Jiinepa.
pusma. Hpavas u naxnonnas npusma. Ipasmisras npuaMa. Hapamtenenuner,. Ky®6.
IMupamuna. ITpasunsHaas nupamMuaa. VeedeHnas TUpaMEA.
Terpasnp. Cmmmerpun B xybe, B mapalenenunefe, B npusMe H mapamuie. CedeHus Kyba, MPU3MEI H
IIEPaMUIEL.
lipenicraBnenue o MpaBUABHBIX MHOIOIPAHHHAKEX (TeTpasape, Ky6e, okTasipe, JOEKas3pe H UKOCA3PeE).
: Tesa 1 noBepxHOCTH Bpamenns
Humusnp u xoHyc. VcedeHHbIH KoHyc. OCHOBaHEE, BRICOTa, GOKOBAS IIOBEPXHOCTS, ofGpa3syromas, pa3Beprka.
OceBrie CeYEHHS H CEUCHNS, MapalLIeTbHBIC OCHOBAHMIO.
Mlap u chepa, ux cewernnsa. KacarensHas mI0CKOCTS K chepe.
Hsmepenus B reomMerpun
O6bem u ero uamepenne. Unrerpansnas dopmyra o6sema.
Dopmyner 06beMa Kyba, IPSIMOYTOIBHOTO HapalieICIrIea, NPH3MBI, OUIXHAPA.
®opmyrsl 06BeMa IHEpaMEILI ¥ KOHYyca. DOpMYIIHI Tiomamm IOBEPXHOCTEH WHIMHAPA ¥ KoHyca. DopMyis!
obbema mapa | mwiomam chepsl. Ionobue Ten. OTHOmMEHNS TWioMmazneH MOBEPXHOCTEN ¥ 0OOBEMOB ITOTOOHBIX
TeL
KoopauraTsi # BEKTOPEI
IIpsMoyrombHast (HeKaproBa) CHCTEMa KOODHMHAT B npocTpascTBe. DOpMyTa pacCTOSHHES MEKAY JBYMS
TOYKaMH. YpaBHEHUS CDEpBl, MIOCKOCMI U MPAMO. Bekropsl. Mozyae Bextopa. Pasemcrso BEKTOPOB.
Cnoxerne BeKTOpOB. YMHOKEHRE BEKTOpa HA THCII0. Pasnoxenue BCKTOpa [0 HAUPABIICHHAAM. YTOI MEX[y
AByMs BeXTOpamu. [Ipoexmust Bekropa Ha ock. Koopzwmarter BekTopa. CxanspHOe DpOM3BE/ICHAE BEKTOPOB.
Hcnonpsopanye x00paHEAT W BEKTOPOB IIPH PEIIEHAH MATEMATHICCKAX 1 UPHUKIaTHEIX 3339
IIpaxkrageckue sauaTus:

IIpusnaky B3aMMHOTO PaCTIONONEHHS IPAMEIX. Yo MEX/y IpsMBIME. B3auMuoe pacrionoxkenne mpaMbIx
| IIOCKOCTeH. [lepnennuKyisp ¥ HaKIOHHAs K TIIOCKOCTH. YToI MEXIy MPSMOM ¥ MIOCKOCTHIO. TeopeMal o
B3AHMMHOM PacIIOIOKEHIY IPIMOH | TiockocTH. Teopema o Tpex HepICHAMKYIspax.
lpnsHake H CBOMCTBA NAPATUICHBHEIX H HePICHAUKYIAPHBIX IIIOCKOCTeH. Paccrosmme oT Touku no
IHIOCKOCTH, OT NIPAMOH 0 INTOCKOCTH, PAacCTOSHUE MEKAY IUIOCKOCTIMH, MEXKAY CKPEITHBAIOIUUMHUCS
TIDAMEIMH, MEXTy NpOU3BONBHBIME (urypamu B mpocrpadcTse. Ilapamemsroe IPOECKTHPOBAHUE W €ro
cBoficrea. Teopema o nnowadu opmozonanvHoil hpoexyuu muozoyzonvruxa. BiamMuoe pacmonoxenue
UPOCTPAHCTBEHHEX (uryp. Pasmmanele BHAEI MEOrorpaHEmkoB. Mx m3o0paxenust. CedeHus, pa3sBEpTKH
MHOTOrpasHuKoB. Ilnomans nosepxuocrn. Buns: CHMMETpHii B IipocTparcTae. CHMMeTpHS Ten BpalieHns 1
MHOIOTPaHHUKOB. BrlmcieHme mwiomaneil m obBEMOB. Bekropel. [ledictBus ¢ BeKTOpaMHu. [ekaprosa
CACTEMa KOODAMHAT B HPOCIPAHCTBE. YDaBHEHHE OKDYKHOCTH, cepsl, mnockocTH. PaccrosiHEe MEXILy
TOUKamM. JIeHCTBHS ¢ BeKTOpaMH, 3aiaHHLIMH KoopruHatamy. CKaLIpHOE HPOM3BEINEHHE BEKTOPOB.
BexTopHOe ypaBHeHne IpsaMoit 1 IWIockocTH. Menons3osanme BCKTOPOB IIPH I0KA3aTENbCTBE TEOPEM.



CTATUCTUKA ¥ TEOPUS BEPOSATHOCTER

JJIeMeHTHI TEOPHH BepOSTHOCTel
CoGriTHe, BEPOSTHOCTH COOBITHS, CIOXEHHe ¥ YMHOXEHWE BEpOSTHOCTeH. [lomsamue o Hesasucumocmu
cobvimuil. [uckpemnas CRyuaiHas GeiuyuHd, 3GKOH ee pacnpedenenus. Hucioswle Xapaxmepucmuxu
ouckpemnotl cryyaiinol eeauyurvl. ITonamue o 3axone 6oxvbULUX YUCE.
DlIeMEeHThI MATEMATHYCCKOMH CTATHCTHKH

Ilpencrapnenue naHubIX (TaOIMIB, [UarpaMMel, FPaduKy), 2eHEPAbHAL COBOKYIHOCHb, 6b100PKA, Cpeonee
apugmemuyecroe, meduana. Ilonsmue 0 3a0a4ax MAMeMamu4eckot Cmamucmuxy.
Pewenue npaxmuueckux 3a0a4 ¢ npumeneHuem 6ePOSHIHOCHIHBLIX MEMOO0S.
MpaxTuyeckue 3aHATHS:

Kraccngeckoe omnpesieneHne BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O CyMME BCPOATHOCTEHL.

Boracnienne BepositHocTel. Tpuknamasie 3anawm. [Ipe/icTaBieHre YMCIOBRIX TaHEEX. [[pUKIafHbe 3aa4H.

Jlna BHEAYNHUTOPHBIX 3aHATHH CTYNCHTaM HApSAy C pPelieHHeM 3al1ad W BBIIONHCHHAS IIPAKTHYECKHX
3aJfatui MOXKHO HPEANIONKATE TEMB! HCCICNOBATEILCKAX B pe)epaTHBHEIX paboT, B KOTOPEIX BMECTO CepHil
OTHCTBHLIX MEIIKUX 33[a4 ¥ YHPaKHCHHH IpeiiaraloTcs CIOXKCTHBIE 3ajauus, TpeOyIoIMe NIHTEIbHOH
paGoTs! B pamKax OJHOH MATEMATHGECKOH CHTyalwuw. OTH TEMBl MOTYT GBITh KAK HMH/MBYyaIbHHIMH
33/1aHUSIMA, TaK ¥ TPYIUIOBEIME IS COBMECTHOTO BLIONHEHHS HCCIEAOBAHNA.

IIpumepnsie memut pepepamos (Qoknadoe), uccedoeamenseKux NPOeKmog
* Henpepeisasie apobu.

* IlpuMeHenne CIIOKHBIX IPONEHTOB B 9KOHOMHYECKHAX PacyeTax.
» [apamiensHOE IPOESKTHPOBAHHE.

* CpesiHue 3HAYSHNUS ¥ HX PAMEHEHHE B CTATHCTHKE.

* BexTopHOe 3ananwe NPSAMBIX ¥ INIOCKOCTEH B IIPOCTPAHCTBE.
¢ Cnoxenne rapMOHMIECKHX KojeOanuii, '

* I'paduyeckoe pemeHue ypaBHEHNI B HEPABEHCTB.

* IlpasuiIbHEIE H HONYIIPaBANEHEIE MHOTOT PAHHUKH.

* Konnieckue ceaeHns U UX MPUMEHCHHE B TEXHEKE.

* TlorsaTne muddepenmana u ero MPUIIOKCHU.

* CxeMEI IIOBTOPHEIX HCIBITaH¥H Beprynim.

* Hccnenosanse ypapHEHHM U HEPABEHCTB ¢ HAPAMETPOM.




5. TEMATHYECKOE IINIAHUPOBAHUE

S.1TemaTugeckuii nian

Maxcam.

KosmmdecTBo ayIHTOPHELIX 92C0B

6 04HO# Bopme oGyuenns (dac.) Camocr.
H i .
Conepxanne o0ygenus i:: H:::a up P y paGora
(HamMeHOBaHHAE PA3IEIOB H TeM) py Teop. Jladop. | Hpaxr. | crymenra
crygeAra | Bceero
o0ydeHHe | 3AHATHH | 3AHATHA (aac.)
(qac.)
Hepsbiii cemecrp — 17 neneas
Brenenne 2 2 2 - - -
Paszpen 1. 14 10 10 - - 4
PazBuTHE NOHSTHS 0 THCIE
Tema 1.1 JlelicTBuTemsHEIE UnicTa 7 4 4 - - 3
Tema 1.2 Komrekcusie ancna 7 6 6 - - 1
Pazgen 2. 45 28 26 - 2 17
Kopun, crenenn, sorapamer
Tema 2.1 Kopau, crenenn 20 14 14 - - 6
Tema 2.2 JlorapudMer u ero 11 6 6 - - 5
CBOMCTBA
Tema 2.3 Jlorapudmugeckue 14 8 6 - 2 6
YpaBREHHS
Paznesn 3. 49 32 32 - - 17
OcnoBrl TpHTrOHOMETPHA
Tema 3.1 ®@opMyiast TpUrOHOMETpHI 26 18 18 - - 8
Tema 3.2 Tpuronomerpraecke 20 14 14 - - 6
YPaBHEHUS U HEPABEHCTBA
Pazpen 4. 26 18 16 2 8
®yaxnpn B rpaguxn
Tema 4.1 @yrxnmu u ¥xX cBoliCTBA 8 6 6 - - 2
Tema 4.2 Crenennas, 3 2 2 - - 1
IIoKazaTenbHas, norapuhMudeckas
yHKITEI
Tema 4.3 Tpuronomerprgeckue 14 10 8 - 2 4
byHKIHH
Pazpnea 5. 17 12 10 - 2 5
Kombanaropnxa
Tema 5.1. DmremenTe! xomGuHaTOpzKH. 9 6 6 - - 3
Tema 5.2. ®opmyita 6mroma Herotona 7 6 4 - 2 1
Hrorosas artecranus no yue6uoi - - - - - -
JUCHHUTIIHE B paMKax
IPOMEXYTOYHOH arTecTayuy B
hopme maddepenmmposanmoro




Magkcam,

KoamecTBo ayAnTOPHBIX ACOB

8 Camocr.
Conepsanue ofysenms ﬁ::ﬁ}l::a npu ouHoll opme obyuernus (qac.) paGora
(HaEMeHOBaHHE PA3EI0B M TEM) Py B Teop. JlaGop. | IIpakr. | cTygenTa
CIynenTa coro ofyueHne | 3aHATHH | 3AHATHSH (gac.)
(aac.)

3a4eTa.
Bcero B nepBoM cemecTpe: 153 102 96 - 6 51
Bropoii cemectp — 22 nexean

Paznen 6. 34 20 16 - 4 14

YpaBHeHHS H HEPABEHCTBA

Tema 6.1 Parmonanbueie ypapHeHns, 16 10 6 - 4 6
HEPaBEHCTBA ¥ CHCTEMBIL
Tema 6.2 Tloxazarensusie H 7 4 4 - - 3
Jorapu(GMEIeCKHC YPaBHEHN, '
HEPABEHCTBA H CHCTEMBL.
Tema 6.3 ppannonansasie 5 2 2 - - 3
VPaBHCHYS, HEPABCHCTBA, CHCTEMEL
Tema 6.4 TpurosoMerpudeckme 6 4 4 - - 2
YPaBHEHWs, HEPABEHCTBA, CHCTEMBI

Pa3zgen 7.
Hawana matemaraueckoro apamsa 55 38 36 - 2 17
Tema 7.1 IlpowssonHag 34 24 22 - 2 10
Tema 7.1 IlepBooGpasaas u 21 14 14 - - 7
UHTETpaj

Paznes 8. -

MHOIOrp2RHHEHKH B KPyIJibie Tela 69 46 40 6 23
Tema 8.1 TIpsmsie m mnockocTy B 26 20 18 - 2 6
TIPOCTPAHCTBE
Tema 8.2 Muororpanauxn 19 12 10 - 2 7
Tema 8.3 Tena m nosepxuOCTH 13 8 6 - 2 5
BpaIeHus
Tema 8.4 Wsmepenns B reomeTpun 11 6 6 - - 5

Paznen 9. 23 16 14 - 2 7
Koopauuare! u Bexrops!
Tema 9.1 Koopmumars: 7 4 4 - - 3
Tema 9.2 Bexropni 16 12 10 - 2 4
Pasnen 10.
Cratucraka u Teopus
BCPOATHOCTEH 17 12 8 - 4 5
Tema 10.1 Dnementst Teopru 9 6 4 - 2 3
BEPOATHOCTEH
Tema 10.2 BJIGVMCHTLI 8 6 4 - 2 2
MaTeMaTH9IECKON CTaTHCTHKE
Wrorosas arrecramus mo yae6uoi
JUCHHINIMHE B paMKax - - - - - -
IPOMEXYTOUHOH aTTEeCTaluy B.




Maxcam. KoauaecTBo ayiuTOpHBIX YacoB
o Camocr.
y4edBan npu o4HokH dopMe obyuennn (dac.)
Copepxanne oGyqdenus HArDV3Ka pabora
(EanMeBoBaHNE PA3AEIAOB H TEM) Py Teop. Jlabop. | IIpaxr. CTYAEHTA
crynenta | Beero
(aac.) ofyJenne | 3aHATHHA | 3aHATHHA (aac.)
topme sxzamena.
Bceero Bo Bropom cemectpe: 198 132 114 - 18 66
Beero oo yaebHo# qucnnnmae: 351 234 210 - 24 117




5.2 XAPAKTEPUCTHUKA OCHOBHLIX BUJIOB YUEBHON AESITEJILHOCTH

Copepxanune XapaxTepHCTHKA OCHOBHBIX BHXOB AEHTENLHOCTH CTYICHTOR
(Ha ypoRHe Y4eGHbBIX JeicTBHIM)
Brenenne O3BaKOMIICHHE C POJIBIO MAaTC¢MATHKA B HAyKe, TEXHUKE, KOHOMHAKE, HH(OPMAIHOHHEEIX TEXHONOTHIX

A MPaKTASCCKOH NesTenbHOCTH. O3HAaKOMIICHHE ¢ IeTAMHE U 3aa9aMyl M3y e HIS MATEMATHKH [PH
ocsoerus npodeccut CI10 u cnenmansroctei CIIO

AJTEEPA

Pazeurne nousTys 0
gpCe

Brmomserue apupMeTHIecKrX ACHCTRAN Ha)l THCIAME, COUETas YCTHEIC M MUCHMEHHBIE IIPHEMEL.
HaxoxeHve MpEOIKeHERX 3HAYEHHIE BEHYHH X NOTPENTHOCTEN BhIIMCHeHHiT (a6ComOTHOH 1
OTHOCHTENLHONR); CPABHEHNE THCTOBBIX BEIPAKEHMIA.

Kopmu, crenemm,
JoraputMeL

O3HaKoMIieHHe C TIOHATHEM KODHA /- CTONEHH, CBOCTRAMM PANMKAIOB W NDaBAIAME CpaBHeHUN
KOpHEH. L

®opmynrpoBanTe onpei{enem KOpPHI M CBOMCTB KOpHEH. BBMHCICHHC W CPaBHEHHE KOpHEH,
BBIOOHOHHE NPHKHIKY 3HAICHEA KOPHA.

IipeoGpasoBanyie 9AMCIOBHIX H GYKBEHHBIX BHIPOKCHHH, conepkammx pagukamsl. OnpenencHue
PaBHOCHIBHOCTH BRIPAXKEHUH ¢ PaJHKAIaMIL.

Pemenye uppanyoHALERX YpaRHe .

OspakomieHne ¢ TIOHATHEM CTETICHH ¢ JEHCTBHTEILHEIM [I0KA3aTEIEM.

HaxoXpeHye 3HaYeHIH CTETIeHHy, UCTIONE3YS Ty HeOGXOMAMOCTH HECTPYMEHTABHEIE CPEICTRA.
3arucrIBaHle KOPHA #-# CTEHCHA B BHAE CTOICHH C ApoGHEIM HOKA3aTeNeM ¥ HaoGopot. Popmyimu-
POBaHHE CBOHCTR CTenieHeH. Brrucienue cTemeHell ¢ pamMOHANBHBIM TOKA3ATENEM, BBIIONHEHHS
TIpUKAAKY 3HAYEHWS CICTICHM, CpaBHEHM® cTemeHed. IIpeoGpasoBaHWe WHCTOBBIX M GYKBEHHBIX
BEIPXEHEH, CONEPHKANTIX CTENeHH, IPUMEHSIS CROMCTBA. PelenHte NoKasa e bHEX VpaBHEHMIA.
O3HakoMIieHMe C TIPUMEHEHHEM KOpHel W CTelieHeil IPH BHMHCTEHUN CPEAHMX, NEICHUA OTpeska B
«30JI0TOM CeueHum». Peimenne IPHKIANEX 3329 Ha CIOKHBIC IPOIEHTH

IIpeobpazosarue
anrebpargeckux
BEIPOKCHIH

Brimosmesse npeoGpasosanmii BRpaKeHAH, HpyMeHeHHe GOPMYI, CBA3AHHBIX CO CBONHCTBAMY CTENe-
Heit 1 norapudmon. Onpenenerre 06NacTH JOTYCTHMEIX 3HAYCHHI JOTapuGMEIECKOTO BEIPAKEHIS.
Pemerne norapudMuYecKiX ypaBHEHIH

OCHOBBI TPHI'OHOMETPUH

OCHOBHbIE TIOHSTUA

M3yyeHue pamMasHOTO METOHA WSMEPCHUS YITIOB BPAmCHMA W WX CBA3H ¢ TPagycHOM Mepoii.
H3o6paxkenne yITI0B BpameHns Ha OKpYKHOCTH, COOTHECEHHE BEAUYHHL! YIIIa C €70 PACHONOKEHHIEM.
DopMyIAPOBAHKE ONpeIeeHYH TPATOHOMETPHICCKIX QYHKIWH /Uis YITIOB HOBOPOTA H OCTPHIX YIIOB
IpAMOYTOABHOTO TPEYTONbGHEKE U 00BICHEHNE UX B3aMMOCBI3H

OcHOBHEIE TPUTOHOME~
HIECKHE TOKIECTRA

IlprMererre OCHORHBIX TPHrOHOMETPHICCKIX TOXICCTR M BEIYHCICHTS SHAYCHIM TPHIOHOMETPH-
9eCKAX (PYHKIMI 110 OHON 3 HuX

IIpeo6pasoBanus mpo-
CTEHIOHX, TPETOHOMETPH-
9ECKEX BRIPAKCHMIM

HUzyuenme ocroBHEIX dopmyn TPHETOHOMETPHIL: (hOPMyYJIET CHOKCHWA, YABOCHWUS, NpeoOpa3oBarys Cy-
MMBI TPATOHOMETPHYECKIX (QYHKIMN B NPOM3BEIEHNE ¥ IPORBBECHUS B CyMMy W HpHMEHEHHUE TIPH
BEMUCIICHMY 3HATCHUS TPHIOBOMCTPHYECKOTO BHIPAKEHNA H YIPOIIEHIS r0.

OsHakoMiIeH#e €O CBONCTBAME CHMMETPHH TOYEK Ra eIAHUIHON OKPYXHOCTH U NPUMEHCHHE UX I
BBIBOJA OPMYJI IPHBEHCHMS

Ipocrenue Tpurono-
METPHIECKHE YpaBHE-
HHA W Hepagencmea

Pemenre o dopmynam 1 TPRETOHOMCTPHICCKOMY KPYTY NPOCTEHIITX TPATOHOMETPHIECKAX, YDABHEHHMI.
lpumMenenve 06mUX METOOB penierns ypaBHeHuix (mpuBenenue x muHeitHOMY, KBaAPATHOMY, METO)
PasOXCHNA Ha MHOKHATEIH, 3aMEHBI IEPEMEHHO) ITPH permeran TPUTOHOMETPHYECKHUX YPAaBHEHNIA.
YMeHue OTMCYATh Ha KpyTe PEMICHUs IPOCTEMIIIX TPATOHOMETPHIECKIX HEPaBEHCTR

ApKCHHYC, apKKOCHHYC,
ApPKTAHreHe qucia

Osnaxomienye ¢ HOHATHEM 0GpPATHBIX TPHIOHOMETPHYIECKAX DYHKIIHIL.
Hayaenve onpenenenmuit 4PKCHHYCA, apKKOCHHYCA, apKTaHTeHCA WHCTa, dopmyrHpoBanue Bx, u300pa-
HCHAC Ha CAMHAIHON OKDYKHOCTH, IPHMEHEHHE DY PemICHIE YpaBHeHmH

DYHKIHH, X CBOMCTBA U TPADHKU

DyHKOAH. v
HonsTre 0 HempepsBHO- | O3HAKOMICHAE € TOHATHEM NIEPEMEHHOH, IPAMePaMHA 3aBHCHMOCTEH MEX LY TIepEMEeHHBIME.
CTH QyHKIH OsnakomyieHHe ¢ TOHATHEM

rpauKa, ONpeNCNeHAE NPHHAINEKHOCTH TOYKK rpadaxy dysxpm.
Omnpenenerue no Gopmyne [POCTEHINEH 38BHCHMOCTH, BUIA ee rpaduka. Beipaxesue no dopmysne
OJIHOH IEPEMEHHOM Jepes ApyrHe.

Haxoxperne o6nacta onpenenenus 1 o6nacty 3HAYCHIH bYyHKINHT




Copepxanue XapaxTepHCTHKA OCHOBHBIX BE/AOB JIESTEIABROCTH CTYACHTOB
{Ha ypoBHe yueOHLIX gelicTRER)
CaolicTBa QyHKIMIL Osnaxomnerne ¢ npuMepamy GyHKUMOHATBHEIX 3aBHCHMOCTEH B PEaNbHBIX IPOTECCaX M3 CL{e)KI-fBIX
I'pafuyeckas aurep- | macHDTuH. O3HAKOMIEHHE ¢ JOKA3ATENLHEIME PACCYKICHUSMH HEKOTOPHIX CBOMCTB IUIIH-IGPH-IO}I a
npetanus. [IpaMeps: KBafpaTAYHOW (QYHKOMH, IPOBeISHME MCCUE/IOBAHNS JIMHEHHON, KYCOUHO-THHCHHOH, npoBwHoO-
bynKIpOHANBHBIX 3~ | JMEeiHOH W KBamparTaaHoi QyHKmMH, HocTpoeHHe WX rpadukos. ITocTpoeHde W UTeHHE IPA(HKOB
BUCHMOCTEH B Gyuxmutt. Vcenenosarme dynxmin. CocraBieHre BHIOB GYHKIAHM N0 TAHHOMY YCIOBRIO, PEIISHHS
peabHEIX 3ajaq Ha IKCTpeMyM. Brimonuerme npeobpazoBanmii rpaduka dyHKmAU
OpOLIECCaX ¥ SIBICHMAX
OGpatssie Qynxmin | Msyaenue nowsmus ofpamnoti gynxyuu, onpeleleH¥e BUNA H nocmpoenue zpaguxa oGpamnol

dyrmyuu, naxodcoenue ee obnacmu onpedenenus u 06AACHY 3HAYEHUT. HprmeBeHre cBOHCTB
(yHKIHH IPK BCCIENOBANME YPABHCHUI ¥ PEIICHAH 38529 Ha SKCTpeMyM. O3HAKOMIEHHE ¢ OHATHEM
CHOXKHOM yHK MM

CretienE®ie, moxasa-
TEJIBHBIE, JIOTapuGMHE-
YECKHE { TPUTOHOME-
TpUUecKHe (hyHKIWH.
OGpatHele TpUroHOMe-

TpU4eCKHe QYHKDHHA

Boruncnenve sHaseHuil QyHKIME 1O 3HAYCHMIO apryMenta. ONpeNe/cHME HOMOXKCHWA TOYKY Ha
Ipaduke MO ee KOOpAMHATAM M HaoGopor. .Mcmonmm3oBaHWe CBOMCTB byHaRuME I8 CpaBHEHUA
3BAYCHUM CTenerel i yorapadmos. TlocTpoerre rpadikoB CTENEHHERIX H TOTAPHBMHIICCKIX GbyHKIIT,
Pemeriie noka3aTenbBeiX ¥ TOrapAMAYECKAX YPABHERMH M HEPABSHCTB TI0 WIBECTHBIM AJIOPUTMAaM.
OsmakoMieHMe ¢ TOHATHEM HENPEPHIBHON MNepuomMdecKol (yHKIH, (OpMyIEpOBaKME CBOMCTB
CHHYCZ H XOCHHYCA, MOCTPOEHHE MX rpaduxos. O3HAKOMNEHHE C IOHATHEM TapMOBWIECKHEX
xoneGarmit u TpEMEepaMul TapMOHIYECKIX KONEOaHMH i ONMCAHKA NPOLECCOB B (QU3HKE M APYTHX
obmacTsax 3HaEWA. O3HAKOMJICHHE C  TOHATHEM Pa3phIBHOH  IEpHOABYECKOH  yHKimw,
(opMynHpOBaHYE CBORCTE TAHTEHCA M KOTARTEHCA, IIOCTPOCHHE HX rpauKoB.

Hpuvenenre caoticTs QYK 1% CPaBHCHWA 3HA9eHVH TPHTOHOMETpHYeCKUX (ByRKiwii, pemenns
TPHTOHOMETPYIECKAX YPaBHEHUHA. [locmpoenue epaghuros oGpamusrx mpuzonomempuseckus yriyud
u onpedenenue no zpaguxam ux ceoticme. Brmoimenye npeobpazoBadys rpaduKos

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

HocnenosaremsrocT

O3HaKOMJIEHHE C TIOHATHAEM THUCIOBOMN THOCTEIOBATENLHOCTH, ClI0co0aMu €€ 3aJaHid, BE9HUCICHEIMM
e WICHOB. O3HAKOMICHUE C nOHAmuemM npedena nocredosamensrocmy. OHAKOMICHHE G BRIGHCTE-
HHEM CYMMBI GeCKOHETHOTO WHCIOBOIO PAfia Ha NPUMEPE BHMUCISHHA CYMMM! GECKOHETHO yOrIBa-
IOMIEH reOMeTPUYecKol nporpecciy. Peenne 3a/a4 Ha IPUMEHESHHE GOpMyYIBE CyMMEI GECKOHEHO
yOBIBAIOWIEH TeOMETPHIECKOM NPOrpeccu

IMponseommas # ee
IPUMEHEHTE

OsnakoMieHMe ¢ MOHATHEM IpousBogHoM. Usydemme n GOpMyIVMpORAHNEC ©¢ MEXAHMYECKOTO U
TCOMETPHHECKOT0 CMBIC/IA, M3YICHHE ANIOPHTMA BRIYHCICHAS IIPOR3BOIHON Ha TIPAMEpe BEHCICHE
MIHOBCHHOM CKOPOCTH M YIJIOBOrO Koobdmiuenrta KacaTelbHOM. COCTABICHUE YpaBHEHHA
kacarenbHO¥ B o0meM BHNe. VCBOGHHME NpaBai AuddepeHnmpoBannd, TabNMIbI TPOH3BOTHBIX
SFEMEHTAPHHIX QYHKIUMH, [pHMEHSHHE i nubdepenpoBanus GYHKIMA, COCTABICHES YpaBHEHHS
kacatenpHOM. M3yaenue TeopeM 0 CBS3H cBOMCTB hyHKIMHA 1 HPOMBBOAHOM, HOpMyNHPORKA HX.
Hposeaenue ¢ noMoImBio MPOM3BOHON ACCHENOBAHYS dyuxrud, 3a5aprH0d GOPMYIOY CraHOBICHUE
CBA3K CBOMCTE (QYHKUME ¥ TPOH3BOXHOM IO MX TpadHKaM. Ilpumenenye TIPOB3BROHON AIA pemeHys
3apad Ha HAXOKJCHHE HanboNbIero, HAEMEHBINEr0 3HAYCHNUS 1 Ha HAXOKICHHE IKCTpeMyMa

IlepBooGpazras
¥ HHTErpa

Ospaxomilenwie ¢ TOHATHEM HHTEIpana H uepeooOpasHol. M3ydeHue mnpaBmia BHEMHCISHUS
nepsoobpasnoit u Teopemur Helotona— JleliGauma. Pemenye 38889 Ha CBA3b NepBOoOGPazHON H ee
TPOHM3BONHOM, BREIYMCICHAE NepBo06pasHOi I maHuoi bysicmmm.

Pemenve 3a1a9 Ha MPUMEHERHE HHTEIPAA JUTH BHITHCICHHS dsraeckux Bemyauy ¥ Iwiomanei

YPABHEHWA U HEPABEHCTBA

Vpassenus ¥ cHCTEMBI
YpaBHEHwMI
Heparercrsa u cucre-
MBI HEPABEHCTB ¢ ABYMS

Pemenne panuoBaNbHLIX, MPPANHOHANBHBIX, MOKA3ATCILHBX 1 TPUIOHOMETPHYECKHX YPABHEHEH K
cucreM. Mcmomssopanme cBoficts M rpadmkos byuxmmii as pemenus ypasmemwif, Ilosropenue
OCHOBHBIX NPUEMOB pEICHHA CHCTeM. PeiieHWe ypasHeHwlf ¢ NPHMCHEHWEM BCEX HPHEMOB
(Pasnokenns Ha MHOXUTEY, BBEICHUS HORBIX HEMIBECTHBIX, IONICTAHOBKH, IPaduIecKOro METoOxa).
PemicHme CHCTEM YPaBHCHHM C DpPUMEHeNMEM DPasTHYHBIX CHOCOGOR. OznakoMnienre ¢ obmmmMu
BOMPOCaMY PCMICHAS HEPABCHCTB M HCHONBIOBAHHE CBOMCTB M rpaduxos GyHKIHI Dpu pemeRuu
HEPABCHCTR. PRINCHAE BEPABEHCTB M CHCTEM HEPABEHCTS C IPEMCHEHUCM PA3IHIHBIX CHIOCOG0B.
MprMenerne MaTeMaTHHecKHX METONOE s PCINCHAA COHEPXKATCHBHBIX 3ajad W3 DA3TTHEX
oGacTe HayKM M OPaKTHKL MHTepIpeTUPORAHHE PE3YTBTATOB ¢ YeTOM PECATBHLIX OFpaHudeHuit

OCHOBHEIE TOMATHA
KOMOHHATOPHKH

Hzyuenue mpasmna KOMGUBATOPHKA 1 DPHMEHEHHE TIPH PeIReHAR KOMOHHATOPHBIX 314,

Pemenne xOMGHHATODHEIX 3329 MeTOZOM mepedopa U Mo IpaBuiy YMHOMKEHHS. O3HAKOMICHHE ¢
TIOHATHAMH KOMOWHATOPYKY: PAa3MCICHHAMY, COICTAHMAMEY, AEPECTaHOBKaMH ¥ $OPMyNaMu s ux
BhraucneHus. OChACHeHWe W TpUMeHeHwe (opMyN UTH BHAECICHAS pa3sMelIeRH, NEPECTAHOBOK |
COuCTRHMI K perierwH saad. O3naKoMIeHre ¢ GuEoMoM HefoToma i TPEYrombHuKoM ITackans,
Pemenwe mpaxriaeckmx sanad ¢ wenomsoparmem TOHATHI ¥ HPaBHJI KOMOUHATOPHKA

OIIEMEHTH TeOPUHA
BEPOATHOCTEI

HisygeHue xmacc@ueckoro ompenenerms BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMMe
BEPOATHOCTEH. PACCMOTpEHME IPHMEPOB ¥ PENICHNE 38144 HA BAIYHCICHEE BEpOATHOCTEH COOBITHH

Ipencrasnenwe mammmix
(Tabmyms!, nuarpaMmsl,
rpagukn)

OsHaxoMeHue ¢ IpeNCTARTEHHEM TUCITOBAIX JARMEIX K HX XapPaKTEPUCTHKAMH.
Pemenve npaxtaueckyx sazad 5a 00paGoTKy IHCIOBHIX NAHHEIX, BEUCTCHNE UX XapaKTePHCTHK




Conepxranue

XapaKTepUCTHKA OCHOBHBIX BUIOR AEATEILHOCTH CTYICHTOB
(Ha ypoBHe yueOHBIX JelicTBRit)

T'EOMETPUSA

IIpsMEte | IDIOCKOCTH
B TIPOCTPAHCTBE

PQopMyHpOBKa U NPUBEICHHE JOKA3ATENECTE NPH3HAKOB B3aAMHOIO PACHONOKEHNS NPAMBIX H THIOC-
KocTeli. PacriosHaBaHue Ha YepTeKax ¥ MOJCTSX PA3NHIHBIX CIIYHaeB B3aUMHOIO PACIIONIOKEHHS Ps-
MBIX H IIOCKOCTEH, apIyMEHTHPOBAHVIC CBOUX CYHISHMIL.

©opMynEpOBaHUE ONpPENCIeHNN, IPU3HAKOB M CBOMCTE NMapalICIhHEIX H HEPIECHANKYASIPHBX UT0C-
KOCTEH, ABYIPaHHBIX ¥ NUHSHHBIX YTII08.

Bemonzenne HOCTPOSHHA YIIIOB MEXY TPAMBIMH, IPAMOY K IUTOCKOCTBIO, MEXIY IUIOCKOCTAME 10
OIMCAHMIO M PECTIO3HABAHKE HX HA MOKENTX.

TIlprMenerne NPU3HAKOB U CBOWCTB PACIIONOKEHKA IPAMBIX H TIIOCKOCTEH TIPY PEITCHUN 38,134
HNsofpakenne Ha PHCYHKAX W KOHCTPYMPOBAHME HA MOZCIX NIEPICHIUKYIAPOB M HAKIOHHBIX K
TITOCKOCTH, NPAMEIX, HaPaIeIbHEIX WIOCKOCTEH, YITOB MEK/LY NPAMOM M IIOCKOCTHIO B 00OCHOBAHHIE
TIOCTPOCHEA. v

Pemenyie 32589 Ha BEMHCIIEHHS FEOMETPUHECKHX BENMUMH. OIMCHBAHAES PACCTOSHES OT TOUKH IO
TUIOCKOCTH, OT OPAMOi [0 IJIOCKOCTH, MEXIY MIOCKOCTAMH, MEXAY CKPEIIMBAFOIIMMUCS TIPAMBIME,

| MEXJY (POUSBONBHEIME QHIypaMu B NpocTpascTRe. DOPMYIMpOBAHHE M HOKA3HIBAHHE OCHOBHBIX

TEOPEM O PACCTOARMAX (TEOpPEM CYIIECTBOBAHKS, CROUCTRA).

Hzobpaxenyie Ha JepTeKax H MOJCIAX PACCTOSHAL B 0GOCHOBAHNE CBOHMX cyxpenmi. Oupenenenve @
BBIYHCIEHNE PACCTOAHHIT B POCTpancTse. IIpaMeneHue HopMyn i TeopeM IIaHHMETPHH Hist pere-
Hus 3afadl. OzHakoMiieHWE ¢ TIOHATHEM [APALIETLHOTO NPOEKTHPOBAHMA H €I0 CBOMCTRAML
Dopmymuposanue meopemol 0 NIOUAOU OPMOZOHATLHOT RPOCKYUY MHO20Y20RbHUKA.

ITprMenenvie Teopud A% 060CHOBAHMS IIOCTPOCHHH W BEFTHCICHWIA.

ApryMesTAPOBAHNE CBOMX CY/KICHHN 0 B3aAMHOM PaCIIONOKEHAH TPOCTPRHCTBEHHEIX QUIyp

MBHEororpaHHEEKH

Ormicarye W XapakTepuCTHKA PasiH4HBIX BHIOB MHOTOIDAHHHKOB, TEPEINCIICHNE UX 3MeMEHTOR H
cBoiicTB. M300paxenne MHOTOTPAHHIKOB ¥ BHIIONHEHAE MOCTPOSHHS Ha H3O0pKCHIIK W MOEIIX
MHOTOTPaHHUKOR. BEM4UC/IeHIE THHEHHBIX SICMEHTOB U YIJI0B B IPOCTPAHCTBEHHEIX KOH®QUTypaimsx.
XapaxrepucTaKa M U300DAKEHME CEUCHHUS, pazeepmKu MHO20EpAHHUKOS, BEYWCHCHEE ILIOmMAmei
nosepxuocTed. IlocTpoenne mpocTelnmix ceeHuit Ky6a, TPT3MSY, mrpamansl. IIpuvenerue daxros u
cefenni U3 DRaHEMeTpHd. O3HAKOMIICHHE C BIAME CUMMETPHI B IIPOCTPARCTRE, (POPMYITHPOBAHHES
OnpeneneHAit 1 CBOACTE. XapaKTepACTHKA CHMMETPHY TN BPAIcHAs ¥ MHOTOTPaHHKKOB.
Tiprmenerne CBOMCTB CHMMETPHM NIPY pelIeHHy 32189, VICTIONMB30BAHMe HpHOGPETCHABLIX 3HaRMI It
HCCTIENOBaHUS A MOJCHAPOBAHAL HECHOKEDLIX 3313,

HW3zo0pakenne OCHOBHEIX MHOTOTPaHEHKOB H BLITONHEHHE PHACYHKOB

Tema n nopepxHocTH
Bpaesns

OspakomIeHHe ¢ BHJAMHM TEN BPaMICHES, GopMyIMpoRaHEe MX OUPEHCICHHMI H CBOWCTB. Dopmyma-
POBAHHE TCOPEM O CEICHMN INapa JLIOCKOCTBEO ¥ INIOCKOCTH, KaCaTelbHOM K chepe. XapakTepHcTika
U300paKeHHEe TeNl BPAameR¥sl, WX pasBEpPTKH, CedeHws. Pemenue 3a1aq Ha IOCTPOCHUWE CEYEHUM,
BBEIMHUCICHAC JULHH, PaCcCTOSHNH, yrios, IiomaneH. [Ipobenenre mokaszaTenbEEIX paccyxueHuit ipu
pemenuy  3apad. [IpuMénenme cBOHCTB CHMMeTpIM IpE PeMCHMM 33Ja% Ha Teja BpaleHHd,
KOMOMHANHEO Ten. H306pakerne 0CHOBHBIX KPYTIBIX Tell X BHITIONHEHHS PHCYHKA HO

Wsmepersis B
rEeOMETpYH

O3AaKoMiIeHHe C NOHATHSMH LIOMWAMM M O0BEMa, AKCHOMAMH M CBOCTBAMM. PolleHmo 33739 Ha
BB[THUCICHHS NNOMAfe! MIOCKAX (UIYP C NPAMEHCHWEM COOTBETCIBYIOMMX (OPMYyX M daxroe w3
TUIAHAMETPIM. M3yuenne TeOpeM o BEMHCTEHAY 0GHEMOB IPOCTPAHCTBEHHEIX TE pelleHue 33129 Ha
IpUMCHCHAE (QOpMYyN BEMHCHEHWS OGheMOB. Usydemme QoOpMyl M BETHCICHES Tionaei
TOBEPXHOCTEH MHOTOTPAHHUKOB M Teil BpameHns. O3HAKOMIICHHE ¢ METOXOM BBIMHCICHES TLICHIAW
TIOBCPXHOCTH cephl. Pemenne 3a5ay ua peraucierye wiomanel HOBEPXHOCTH NPOCTPAHCTBEHHEIX TEA

KoopmusaTe! ¥ BEKTOPEI

OsHakomierre ¢ noHATHEM Bextopa. WSyYeHHe ICKapTOBOM CHCTOMEL KOOpIHHAT B NPOCTPaHCTRE,
TIOCTPOCHME TI0 3afaHHAIM KOODAMHATAM TO9EK M INIOCKOCTEl, HaXOXIEHHe KOOpJMHAT TOYEK.
Haxoxnerve ypapresmit okpyxHOCTH, ChEph, II0CKocTH. Brraucremye PaccTOSHMH MEXAY TOIKAMY.
Hsyaerie CBONCTE BEKTOPHBIX BETHMHH, PABHIL PasjOKEHHA BEKTOPOB B TPEXMEPHOM NPOCTPAHCTEE,
TIPABANT HAXOXKACHYSA KOOPJMHAT BEKTODA B HPOCTPAHCTRE, PABMN AEHCTBII ¢ BEKTOpaMH, 3a1aH-
HbIMH KOOpuHaTaMA. 1IpUMeHeHue TOpHH UPH PEITeHyy 33129 Ha NeHCTBES ¢ BEXTOPaMIA.

Msyuenme cxanaproro npomspeperws BEKTOPOB, BEKTOPHOTO YPaBHCHHA NPAMOM # IUIOCKOCTH.
TlpuveHen®e TeOpHH NPH DENIGHMM 33789 Ha ACHCTBEA © BEKTOPaMH, KOOPAMHATHBIA METOZ,
HIPYMERCHHC BEKTOPOB Il BEIIVCICHAS BEJIAYNH YIVIOB ¥ PACCTOTHMI.

O3BaKoMiieHHe ¢ JOKA3aTeBCTRAMHE TeOpeM CTCPEOMETPHH O B3AUMHOM PACIONOKECHHH MPAMBIX K
IOCKOCTEH ¢ HCHONb30BAHHEM BEKTOPOR




6. VYAEBHO-METOAYECKOE U MATEPI/IAJILHO:TEXHI/FIECROE
OBECHEYEHME PABOYEN NPOI'PAMMBI YUEEHOM JTACTIAILIAHBI

6.1 MaTtepnaabHo-TexHHYECKOE OGeceuenne

Jis peanusanmy pabodeii nporpaMMer yae6HOH THCITHTUAHEL MMEFOTCS:
VueOHBI# Kabuner «MaTteMaTHKay,
ObopynoBanue yaebHOro kabHueTa;
CIeIHaIn3upoOBaHHas yueOHas MeOenn,
MHOTOQYHKIMOHAIILHEI KOMIUIEKC IPEIOAARATEIIs,
Harmaassie mocoOmst (creHppl:  «[uddepennuposanve ¥ HETErpHpoBaHUE GyEKnmE  omHOM
nepemenHo¥ (opMymsl B npaBmna)»; «TpuroHoMeTprs. OCHOBHBIE dopmynsr TpErOHOMETpHH.
DopMydEl  KOpHEH TPHIOHOMETPHYECKHX YPABHEHMID. «Jlorapudmer.  OcHoBaBIe  QopMymBI
JIOTapuGMOBY. '
mnakathl: «KoMImmekcHrle ancia 1 ieicTBrS Hajl HUMEY, «UHCIOBEIE MHOKECTBA K Onepanyuy Haj
HUMI, «BeposTHOCTS COGBITHS, « TEOPEMBI CIIOKEHHS H YMHOKEHAL BEPOSTHOCTEH,
«CITy9aliHbIe BEAUYMHE] H HX XapaKTePUCTHKIY, HOPTPETOB BELIAFOMIAXCS YUYEHBIX-MaTCMaTHKOB.,
HE(QOPMAIMOHHO-KOMMYHUKATHBHEIE CPEsICTBa;
KOMIICKT TEXHHYCCKOH JOKYMCHTALMH, B TOM HHCJie IIACIIOPTa Ha CPENCTBA 00yICHHS, MHCTPYKIZEH
0 X HCIIONB30BAHMIO M TEXHUKE Ge3011aCHOCTH,
6ubnuotednsiit honm.

6.2 YueGHO-MeTOAHYECKOE O0ECIIeYeHHe

JInrepartypa 1uisl CTyA€HTOB:

OCHOBHaN:

1.

Maremarwka: anre6pa 1 HauaIa MATEMATHIECKOTO AHATH3A, reoMeTpHs: yuel. ATs CTY,
YHIpEKACHHM cpexn. npod. obpasosarns/ M. Banmvakos.- 3-¢ m3., ctep.- M.: Msmaremsckuit
HEHTD «Akamemus», 2017.-256¢.

2. MaremaTuka: ajre6pa 1 Ha9aIa MATEMATHIECKOTO aHanw3a, TeOMETPHs: 3agaqHuk:- yueh. mocobue
AL CTyN. YYpexyenud cpen. npod. obpasoBamus/ M.U. Bammako.- 3-e wm3m crep.-M.:
Wzpatensekuit neHTp «Akagemusy, 2017.- 416¢.

JXOMOJIRETEILHAN:

1. Boromonos H.B. Maremaruka: yue6uuk mas CIIO/ H.B. Boromonos, IT.1. Camotinernko. — 5-e us.,
nepepab. u nom. - M.: M3narenbetso Opaiit, 2017. - 396 ¢.

2. Teomerpus. 10-11 x1. yue6. g 10-11 k. 00pazoBat. OpraHH3anuii: 6a30BHIt U IPOGIIEHEH
ypoBens / A.B. Tloropenog. 13-oe usz. - M.: [Ipoceemenne 2017.-175¢.

3. bammakxoB M.HM. Marematuka (6a30BREI YpoBeHb): yaebnuk Juist 10 knacca: (®I'OC) Uananue: 1-¢
u3x. [ox Bemrycka: 2018-224c¢.

4. bammakos M.U. MareMaTyka (6a30BLii YPOBEHE): yaebruk jutg 11 kiacca: (OGLOC) Wz nanue: 1-e

usn. ox Bemycka: 2018-320c.

Jlureparypa ans npenopaparens:

- QenepamsHEIi 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpasosanuu B Poccmiickoit eepanmmy.

- Ilprxas Munucrepersa ob6pasosanus i Hayxu P® or 17.05.2012 Ne 413 «0O6 YTBEPKACHUH
heziepaIbHEOTO roCyHApCTBEHHOTO 00pasOBATENHHOTO CTARAAPTA CPSIHETO (monmOTO) O6GIIErO
obpazoBanmsy.

- Ilpukas Muructepcrsa 06pazosanmns u Haykd PO ot 29.12.2014 Ne 1645 «O BrecenHn m3Menenuii
Hpuxas Munncrepersa o6pazopanus u HaykH Poccriickoit ®enepamum ot 17.05.2012 Ne 413 «OG
YTBEPXKNEHHH (eaepabHOr0 roCy AApPCTBERHOTO 06pa3’oBaTeNBHOIO CTAHAAPTA CPSHHETO (mom=oro)
obmero o6pazoBanmsy.

- Hucemo Memapramenra TOCYapCTBCHHOM NOMHTUKHE B ¢epe HOArOTOBKH paboumx kanpos u 110
Munncrepersa o6pazosanus u Haykd PO ot 17.03.2015 Ne 06-259 «PeKOMEHIaIiA 10 OpraHu3aIH
TIOJIYICHUSA CPE/IHET0 00IMeTo 06pa3oBaHys B IPSHENaX OCROCHHS 00pa3oBaTeNnbHEIX IPOrpaMM
CpenHero NpodecCHOHATBHOTO 06pa30BaHMs Ha Gase OCHOBHOTO 001Ero 06Pa30BaHHS ¢ yueTOM
TpeboBanmit QeneparbHbX TOCYMapCTBEHHBIX 00Pa3oBaTeIbHBIX CTaHAaPTOB K II0JIy9aeMOit
HpodeccHy WA CHeIHANBHOCTH CPEIHETO NPOheCCHOHANBHOTO 06pazoBaHHs.



1. Maremaruka: anreOpa i HagaJa MaTeMaTHIECKOTO AHAIA3A, FeOMETPHS: yuel. st CIyL.
yupexnennii cpent. npod. obpasosarns/ M.Y. Banvakos.- 3-e u3s., crep.- M.: M3parensckuit
HEHTP «AKameMus», 2017.-256¢.

2. Maremaruka: anrebpa M Hadaja MaTeMaTHIecKoro aHATM3a, TEOMETDHS: 38JatHK:- yuaeb.
nocobue Wi CTyA. yapexaeHult cpen. nmpod. o6pazosanns/ M.J. Bammakos.- 3-¢ u3, crep.-M.:
W3 narensckwmii menTp « AxameMusy», 2017.- 416¢.

3. Boromonos H.B. Maremaruka: yue6ruk ams CTIO/ H.B. Boromonos, ILU. Camoiiienko. — S-¢
a31., tepepab. u gon. — M.: M3parenscrso ¥Opaiir, 2017. — 396 ¢.

6.3 NUndopmanuonnoe obecneyenne

Wmeercs BO3MOIKHOCTS CBOGOJHOTO AOCTYIIA OGYJAIOMMMCS B HBTepHET B KOMIILIOTEPHOM Kiacce
Bo Bpems y4eGHOTO 3aHSTHS K B HEPHOX BHEYUeOHON AESTSILHOCTH IPY BLIOIHEHUH BHeayTd-
TOPHOH CaMOCTOSTENBHOM PaboTh! M HHAMBHAYATHHOIO IPOEKTA.

HHTepHeT-pecypekt:

hitp://www.academia-moscow.ru/reader/?id=81733
https://biblio-online.ru/book/D4B1DES7-5DCA-464F-9D73-2B57AACBD299
www. feior. edu. ru (MedopManionHsIe, TPEHAPOBOYHEIE 1 KOHTPOIBHBIE MAaTCPHAIEI).
www. school-collection. edu. ru (Exmaas xomexman 1EGPOBEIX 06Pa30BATENHLHEIX PECYPCOB).
3BC:

e.Janbook.com DrexTponHO-6HGIMOTE HAs CHCTEMA H3IATETBCTBA «JIAHDY.

ibooks.ru SnexTporHO-6u6IIOTETHAS CHCTEMA Alibyxc.

iprbookshop.ru Dnexrponno-6ubmoreqnas cucrema IPRbooks.

biblio-¢nline.ru Dnexrponno-6ubmmoreunas cucrema IOpaiir.




7. KOHTPOJIb ¥ OHEHKA PE3VJIBTATOB OCBOEHUSI JMCIUILINHEI

Onenxa KadecTBa OCBOGHHS CTY[CHTAMH y4eOHON JUCHMIUTMHB! OCYIIECTBISIETCH B mporiecce
TEKYIIETO KOHTPOJIA YCIICBACMOCTH H IPOMEXKYTOTHOH aTTecTaiuy CTyAeHTOB.

Texymuii KOHTPOJNB YCHIEBAaEMOCTH CTYAEHTOB NPOBOXHTCS IO BCEM BHIAM ayIMTOpHOK u
BHCAYJWTOPHOH CaMOCTOATeNbHOM pPabOTEl CTYZEHTOB Ha OCHOBE pPa3spaGOTAHHEIX IIPEIIOJIABATENEM
OICHOTHEIX MATCPHATIOB, & TAKXKE B COOTBETCIBHE ¢ TpaQUKOM BHYTPEHHEro KOHTPosis. TeKymuit KOHTpOIh
YCTICBACMOCTH OCYNIECTBILICTCA NPCTIOJIABATENEM 32 CUET y4eOHOTO BPEMEHH, OTBEASHHOrO Ha OCBOCHHE
y49eOHOH JMCHUIUIMEBL KaK TPaJHIHOHHBIMH, TAK B WHHOBAIMOHHEIMA METONAMH, BKITFOUAS KOMITBIOTEPHEIS
TEXHOIOI UM,

HIpoMesyToTHas arrecTamis ONEHABAET PE3Y/IbTATE YIeOHOH AeSTEHHOCTH CTyZIeHTa 3a cemecTp. B
TICPBOM CEMECTPE NPOMEKYTOUHAS ATTECTAIMA N0 BCeM y4eOHBIM AMCHMIUIHHAM TPOBOMICS B (opMe
maddeperimposanHOTo 3a4eTa. Bo BIOPOM ceMecTpe IpOMEKyTouHas aTTeCTAIIHS IPOBOJUTCH B (opMe
sk3aMeHa (muceMeHHOTo) Wrorosas arrecramms o y4eOHOM TUCHHIIMEC NPOBOAMTCA B paMKax
TIPOMEXYTOTHOH aTTECTALMKM BO 2 CEMECTPE U OLICHMBAET Pe3yIIBTaTH YIeOHON AeSTeTbHOCTH CTYICHTA TIO
BCeH yHeOHOH TUCIMIUIMHE.

QopME! W METONBI KOHTPOISL M ONEHKH Pe3yIsTATOR 00y9eHus NOJDKHBI TIO3BOJSTH IIPOBEPATH Y
CTYICHTOB Ka4eCTBO OCBOCHHS COMCPKanus 0OydIeHus.

DopMBI B METOIBI KOHTPOJISI

IIpenmernnie pe3yanTaThl 0CBOCHAN ANCIATLIANDI
pen pesy Auen OUCHKH pe3yIhTATOB 00yYcHHS

~= chOPMHEPOBARHOCTE NPEACTABICHHM O MATEMATHKE KaK YACTH
MHPOBOH KYIBTYPHI M MECIC MATEMaTHK# B COBPEMEHHOM
HHMBAI3AIHAY, CTIOCO0aX OUMCAHMA SIBICHMI PEATbHOrO MMpa Ha
M3TEMAaTHIECKOM SA3BIKE;

- Habnwoenue;

- MOHUMOPUH?;

- OYeHKa memamu4eckux pegepamos,
O0KIA008; - MOHUMOPUHZ U pelimunz

COPMHPOBAHHOCT: HPEJCTABNCHHH O MATEMATHYCCKUX
NOHATHSX ~ XaK  BaXHEHIIMX  MATEeMATHYECKHX  MOJEIHIX,
TNO3BOJLIIOIMX ONMCEHIBATE M M3Y4YaTh pasHble [POLECCH ¥
SABICBHS,  IIOHMMaHUE  BO3MOMHOCTH  aKCHOMATHYECKOIO
DOCTPOCHHS MATEMATHYCCKIAX TEOPHIA;

~ BIAJICHUC MCTOAAMH [OKA3aTeIBCTB M ANTOPHTMOB PEIIeHuS,
YMCHHC UX [IPAMEHATh, IPOBOAMTE JOKa3aTellbHBIE PACCYKICHHS
B XOJIe peIICHUS 3a/1aY;

7 BIAJICHAC CTAaHJAPTHBIMA TIPUEMAMHE PEINCHHS PAlTOHATBHELIX
H BppaIllMOHAIBHBIX, IOK23aTENBHEBIX, CTeHEHHEIX,
TPUI'OHOMETPHYIECKUX YPAaBHEHUN M HEPABEHCTB, WX CHCTEM;
HCITI0JE30BaHUE rOTOBBIX KOMITBIOTEPHEIX IIPOTPAMM, B TOM YHCIIE
AJUL TIOMCK2 ITYTH PETIEHNS ¥ HILTOCTPAlAH PEeICHNs YPaBHEHHH
¥ HCPABEHCTE;

— CHOPMHPORAHHOCTH IPEJICTABIECHHIE 06 OCHOBHBIX ITOHSTHESAX
MaTeMaTHIeCKOro aHaAIN3a ¥ WX CBOHCTRAaX, BIajcHHE YMEHHEM
XapaKTCPU30BaTek  IOBEACHHE  (DYHKIHUH,  HCIONBI0BANME
TIOJIYYCHHBIX 3HAHMM i1 OMHCAHWA W aHam3a peansHBIX
33aBHCHMOCTECIH;

BIaICHAE OCHOBHBIMH IOHATHAMH O [DIOCKHX W
HPOCTPaHCTBCHHBIX I€OMETPHYECKHX (HTypax, MX OCHOBHEIX
CBOHCTBaX; CHOPMUPOBAHHOCTE YMCHHS DAaCHO3HABATh I€OMETpPH-
deckie (QHTypsl Ha 4Yeprexax, MOOeIsX W B peamsHOM Mupe;
TIPUMCHEHHC HM3YYCHHBIX CBOMCTB I€OMETPHUECKUX buryp u
dbopmyn s pemenus TCOMETPHIECKAX 3aa¥ ¥ 33184 ¢ IPaKTH-
YECKHM COACPIKAHUEM; v
—= chOPMHUPOBAHHOCTE IPeICTABICHUH O TPONECCaX M SBIICHMNX,
UMCIOMMX  BEPOATHOCTHEIA  XapakTep, CTATHCTUIECKHX
SAKOHOMEPHOCTSX B DPEalbHOM MHpPE, OCHOBHBIX IIOHSTHIX
SJICMCHTAPHOM TCODHH BEPOATHOCTEH; YMeHUH HaXOMUTh W

ONCHHBATL BEPOSTHOCTH HACTYIUICHHS COOBITHE B mpocTeHmmix

BBINONIHEHUA PASNUYHBIX 6UO08
yuebHotl Oesmenvrocmu;

~OYeHKa sghexmusnocmu u
KAUeCmea 6biNONHEeHUs YHeOHbIX
3a0ay;

- OYEHKA 6bINONHEHUA U 3aUuma
MBOPUECKUX U NPOEKMHbIX Pabom;
- oyenka pabomoel cmydenma na
OONONHUMENLHBIX 3AHAMUSX;

- Oyenxa pabomel cmyOeHma Ha
CEMUHAPAX, Y4eOHO-NPAKMUYECKUX
KOHpeperyusx, onumMnuadax,

-~ KOHMPOIbHAZ paboma,
mecmuposare, 3auem,
Ouppepenyuposannuiii 3ayem,
IK3AMEH




(I)OpMBI H MCTOABI KCHTPOJIA H

B CHHNUIFHEI
IlpesMeTabIC PE3yJILTATHI OCBOCRHS AUCHHAIL OUEHKH PE3yTHTATOB 0ByHeHHs

OPaKTAICCKUX  CHTyalUsX ¥  OCHOBHBIE  XapaKTCPUCTUKH
CiTy4al{HBIX BEIMYNH;

— BJaI€HNE HABBIKAMH MCHOJIE30BaHHUS FOTOBBIX KOMIBIOTECPHBIX
[pOrpaMM IpH PEIICHUN 33149,

Onerka HHAMBUAYATEHEIX 0Gpas0OBaTeNBHBIX NOCTHKEHHH IO Pe3yIBTATAM TEKYINEro KOHTpOJIS H
UPOMEXKYTOTHOR aTTEeCTAlliy IPOU3BOHTCS B COOTBETCTBHN C YHUBEPCAIHHOM THKAIOH.

: KoamuecTsennas onenKa HEMBAAYAILHEIX 06Paz0BaTebHLIX
HpoueHT pesyasrarusaoCcT N
. , ROCTIDREHHI
(IpaBHIBLHBIX OTEETOR) -
0a11 (0TMETKA) BepGabLHBIN aHajor JduxoTomMuyeckas mKaia
86 - 100 5 OTIIHIHO «3aYTEHOY
71 -85 4 XOpOIIO
51-70 3 YAOBIETBOPUTEILHO
50 u menee 2 He YAOBIECTBOPHTEILHO «HE 3a9TEHO»
He mputymmn k 2 HC YIOBIETBOPUTENHHO «He 3a4TCHO»
BEITIOJIHCHUTIO




Penenzusa

Ha pabouylo mporpaMMy y4eOHOH JMCTATLIHHEL
OJ1.05 Maremaraxa
6a308a58 ROO20MOBKA CPeOHe20 NPOHECCUOHWTILHOZ0 06PAZ0BANUA.

Asrop nporpammbr.  IIsenora H.A. — npenomararens nepsoit xareropuu Bpsrckoro ¢umaana ITTYIIC

PaGouaa mporpamMma 10 JaHHON AUCHHILIMEE pa3paboTaHa B COOTBETCTBAM ¢ TpeboBaHmsamMu Dejepaib-
HOTO TOCYZapCTBEHHOTO 00pa3oBaTesbHOIO CTaHAapTa OCHOBHOrO ofmero obpasosanms (IIpwkas
Muno6puayku Poccun ot 17 mas 2012 1. Ne 413 B pen. mpukasa MunoGprayku Poccum ot 29.12.2014 Ne
1645). Pa6ogas nmporpamma ydeGro# macimmumest OJ1.05 MareMaTnKa OTHOCHTCS K OOS3aTeNbHON 9acTH
OCHOBHOH TpogeccroHanbHOR obpasoparensHoi mporpammel CITO. MaTerpuposanHas yaeGHas THCHHILTAHA
OJ1.05 Maremarnxa sBisgercs y4eOHBIM IIPEAMETOM 00S3aTeIbHOM npenMeTHON obnacta «MaremaTuka M
urdopmaruxay OI'OC ocHOBHOrO 06mETO 06pPAZOBAHNS.

PaGouas nporpamma yaeGuoil nucumnnmnas: OJ1.05 MaremaTnka COCTOUT H3 CHEAYIOIHMX Pas3/IeioB:

1. Obmas xapakTepucTHKa yIeOHONH JUCIAILTHHEL

2. Mecro yuebHO# qucHuIIMHEL B yueGHOM INake.

3. Pesymsrathi ocBOSHHS yIeOHOM AUCHUIIIAHEL.

4. Copepxanue yueOHON TUCIUIIAHEL

5. Temarmdeckoe NAHUPOBAHWE.

6. VueOHO-MeTOAMHeCKOe H MarepHabHO-TEXHWYECKOe obecneucnne pabouei nporpaMmsl  yueOHOIM
JHACITUILTAHEL '

7. KOHTpOJE ¥ ONEHKA PE3YIbTATOB OCBOCHHS YIeOHOM MMCIATIIHHEL

B nosicauTenBHOM 3aNHCKe MPOrPaMMEL CHOPMYIHPOBAHEI IICIIH OCBOCHHS MHCIMILIAHEL Pacnpenenenne
acoB LPEAyCMOTPEHO B COOTBETCTBHMH C yYeOHBIM TJIAHOM M YJIHTHIBACT IPOBECICHME KOHCYILTANHH M
OPraHu3aIio CaMOCTOSTEIBHON paboThl CTYIEHTOB.

Temarwaeckuit ITan HMeeT ONTHMATEHOE PACIpPEIENEHAE YacOB TIO pasfenaM B TeMaM IO O4HOM (opMme
00y4eHns, B COOTBETCTBUM ¢ YUSOHBIM TLIAHOM.

Temamuueckuii nian yuebnoti ducyuniunv umeem credylouue pazoenvl u memvl.:

Paznen 1. PassuTHe NOHSTHY 0 YHCTE.
Tema 1.1 Jelicteurensusie wicna.
Tema 1.2. KoMinexcHsre yica.

Paspen 2. Kopuwu, crenenn, Jerapra@MbL.
Tema 2.1. Kopuw u crenenn.

Tema 2.2. Jlorapudm u ero caoiicrra.

Tema 2.3. Jlorapudmeraeckue ypaBHeHms.

Pazpen 3. Ocnobrl TPHUTOHOMETPHH.
Tema 3.1. ®opmyist TPHTOHOMETPHH.
Tema 3.2 TpuronoMeTpuaeckue YPaBHEHHA 1 HEPABEHCTB.

Paznen 4. ®yaxnan, ux croiicrsa u rpaduxu.

Tema 4.1. Oynxmyn u ux ceoiicrea.

Tema 4.2. Crenennas, HOKasaTeIbHas, orapapmuueckas Gpyuximm.
Tema 4.3. Tpuronomerpiraeckue byHKIHR.

Pazpen 5. Kombunaropuxa
Tema 5.1. DnemenTh! KoMbHHATOpHKH.
Tema 5.2. @opmyna Guroma HetoTona.



Pasgen 6. YpaBHeHus: H HEPAREHCTBA.

Tema 6.1. PanuoHanbrbie ypaBHeH s, HEPABEHCTBA U CHCTEMEL

Tema 6.2. IokazaTelbHbIC ¥ TOTapHPMIYECKAE YPABHEHHS, HEPABEHCTBA, CHCTEMEL
Tema 6.3. pparmioHaNeHEIC ypaBHEHHS. HEPABEHCTBA H CHCTEMBL

Tema 6.4. TpuroHOMeTpHICCKIE YPaBHEHHS, HEPABECHCTRA ¥ CHCTEMEL

Paznen 7. Hauana MaTeMaTHISCKOr0 AHAJIA3A.
Tema 7.1. IlpomzBoanast.
Tema 7.2. IleppooOpasHas 1 HHTErpa.

Pasnesr 8 MHOrorpasHAKH M KpyIiible TeIa
Tema 8.1 Tlpsvbie B ITOCKOCTH B IPOCTPAHCTBE.
Tema 8.2 Muororpansuka.

Tema 8.3 Tena u HOBEPXHOCTH BpalCHHS.

Tema 8.4 M3mepenus B reomMetpuy.

Pasiea 9 Koopamuate! 1 BexTophI
Tema 9.1 Koopaunarsl.
Tema 9.2 BexTopsl.

Paznen 10. Crartucruxa n TEOPUsH BEPOSITHOCTEH
Tema 10.1 OneMerts1 Teopum BeposTHOCTEH.
Tema 10.2 DOnemenrer MaTeMaTHUECKOH CTATHCTHKE.

Kawplii paszien mporpaMMs1 OTpaxaeT TEMATHKY ¥ BOIPOCHL, MO3ROHOLIAE, B IOJHOM 00BEME, H3YIUTh
HeoOX0MMBIH TeopeTHyeckuii Matepran. [TpoBenenue UPAKTHYECKAX 3AHATHH, IPELyCMOTPEHHbIX paboueit
IPOIpaMMOH, TO3BOJMIOT 3aKPEIWTh TEOPETHUCCKUE 3HAHE, HpUOOpeTeHHbIC IIPH W3YdeHMH JaHHOM
JUCIATUTHHEL

Conepxanne paGoueit porpaMMbl Y3eGHOM TUCTHIIIAHEL COOTBETCTBYeT Tpebopanusm DejrepanbHOro
TOCYAapCTBEHHOTO 00Pa30BATENHHOTO CTAHAAPTA OCHOBHOTO O6LLero obpaszoBanus, NPEMEPHOH MPOrpaMME
y4eOHOM JUCIMIDMEL MateMaTuka.

Wsy4enne HauHOM IUCHMTILIAHEI crocobeTByeT 3(GMEKTHBHON W KadecTBEHHOM ITOATOTOBKE MONOIBIX
CIIEHATHCTOB.
Pabouas mporpamma comepxuT MUHAMYM JIATCPATYPE, HEOOXOMMMOH JyIS H3YYEeHHS JAHHOM
JUCTIIITAHEL
PaspaBorammas mporpamma yueGroii
y4e6GHOM IIpoHecce Py OATOTORKE 06

ACIMIUIAHE! MaTeMaTHKa DEKOMEHAYETCS I MCHONB30BAHHUS B
AIOIIUXCS O BCEM PEATM3YEMBIM CHEIIHATBHOCTSM.

Peueﬁseﬁ*r Kynpsmues Bragsvap Bramumaposaa

paboT:

Homxaocts, Mect

KH TIpenoziaBaresh MAaTEMaTHKH IEPBOi KBATM(UKAITHOHHON KaTeTOPHH,
Bpsmcxuii prmaan



Penenszus

Ha pabouyio mporpamMmy y4eOHOM AUCIUILITHEL
OV .05 Marematuxa
bazosas noO20MOBKA CPeOHE20 NPOPECCUOHWILHO20 0BPA308aAHUS.

Astop mporpammsl: ITIsenosa H.A..— npenogasarens nepsoii kareropuu Bpsmckoro qumana ITTVIIC

PaGouas nporpaMMa 110 JaHHOH IHCIMILIHHEE paspaGoTana B COOTBETCTRHE ¢ TpeGoparmamy Penepars-
HOTO TOCYZapCTBCHHOIO 00pa3oBaTebHOIO CTaH[apTa OCHOBHOTO  ofmero obpasoBamms (IIpukas
Mumobpaayxu Poccmu ot 17 Mast 2012 1. Ne 413 B pen. npuxaza Muro6prayxu Poccuu ot 29.12.2014 Ne
1645). Pabogas nporpaMMa yueGHOoM mucummiuael OV .05 MareMaTika OTHOCHTCS K 00S3aTebHON JacTH
OCHOBHO# npodeccronansHo# 06pazoparenbaol mporpammsr CIIO. UnTterpuposannas yucbHas IUCHAILIHHA
Maremaruka sBisercs y4eOHBIM IpeMETOM 00A3aTelTLHOM HpefMeTHOM ofmact «MaremaTka H
napopmatrkay OI'OC ocHosHOro obuiero o6pazoBaHus.

Pabouas nporpamma yae6Ho# mucmmmmzne OV][.05 MaremaTnka COCTOHT 13 CHEIYIOMUX PasacioB:
Obmn1as xapakTeprcTHKa yaeGHOH TICIHTIIAHEL.

MecTo yueOrOM AUCIIMIUIMALI B yIeOHOM ILIaHe.

PesynsTaTer ocBOeHUS yUeOHOM AUCIUNITHHEL

Conepxanue yaeOHOM TUCHUIITAHEL

Temarraeckoe rwanuposanue.

V4eOHO-METONHIECKOe U MATePHATbHO-TEXHHUIECKOE OBeCHedeHHe pabogeif mporpaMMmel y4eOHOM
JUCIUTITAHEL

7. KOHTpOIb 1 ONEHKA Pe3yNnbTaToB OCBOCHHAS YIeGHOM MACIHATIIHHEL

.

DGR W

B  mosceuTensHOM 3amMCKe  IIpOrpaMMbI CHOPMYTHPOBAaHBl WMEMH OCBOGHWS HCIAILTHHEL
Pacnipenenenne 9acoB IPEAYCMOTPEHO B COOTBETCTBHA ¢ y4eOHEIM IIAHOM M YYMTHIBAET HPOBEJICHME
KOHCYIBTalHH# H OPraHW3alrIO CAMOCTONTENbHOM paboTEH CTYIEHTOB.

Tematvaecknit mIaH HMeEET ONTHMATHHOE PACIPENENCHHAC TACOB 110 paszienam m TeMaM HOo O9HOH Qopme
0BydeHus, B COOTBETCTBHM C YHeOHBIM IITAHOM.

Kaxnerii paszen nporpamMMer oTpaxaer TEMATHKY ¥ BOTIPOCHI, NO3BOJIAFOMIKE, B IOIHOM 00BEMe, U3YIHTH
HEOOXO/|MEIH TEOPETHUECKHH MaTepHal. [posesienne mpakTHYeCKUX 3aHATHI, IIPEAYCMOTPEHHBIX paboucit
IpOTPAaMMOH, HO3BOISHOT 3aKPelUTh TEOPETHUECKHE 3HAHM, IIPHOOPETEHHELIC MPH H3YYEHHM JAHHOH
JUCHYIITAHEL.

Conepxanne paGodeit nporpaMMsl YaeGHOM TACTHIUTHHEL CooTBeTCTBYeT TpeGoBarusM PenepanbHOro
TOCYAapCTBEHHOTO 00Pa3OoBATENBHOIO CTAaH/APTa OCHOBHOIO 0BLLero 00pa3oBanms, IPEMEPHON EPOrPAMMET
yaebroi qucrammner OYJ].05 Maremarnka.

Wsyderue maHHON JAHCHMOIAHE! cnocoGerByer I(QEKTHBHOR M Ka9eCTBEHHOW IOITOTOBKE MONOJBIX
CTIEIHAIYCTOB.

Pabogas mporpaMma COmepKHT MEHEMYM JATEPATYphl, HEOOXOAWMMOW M W3ydeHHS NAHHOM
JTUCTIAIIINHEL.
PaszpaGorannas mporpamma yueGHON IHCHMIUTHHEL OVJ.05 Marematnka pexomempgyercs i

HCIIONB30BaHUA B yIeOHOM TOpomecce IIpH IIOArOTOBKE 06y11a1011mxc;1 IO BCEM peaIH3yeMBIM
CHCOHANIBHOCTIM 2 o =




TCT M3MEHEHVT 1 JOTIOJHEHM, BHOCUMbIX B PABOTYIO MTPOTPAMMY

~ Homep Iara prEcenys Tlepeyens ¥ COAEPXKARHE OTKOPPEKTUPOBAHHBIX PASHENOB OHO x no HE&?,."_, uga,
a4 v Mm.w. by b
M3MEeHeHUH waMeneHuil paboyeil NPOrPaMMbl BHECHIEIO H3MOHRHYS
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