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HOACHUTEJIBHAS 3AITMCKA
PaGoyas mnporpaMMa o6meoOpazoBarensHoit yueOHOM aucnmimmust MareMaruka pas3paGoTaHa B
COOTBETCTBHH CO CHEAYIOMINMY HOPMATHBHEIMH TOKYMEHTAMH:

1. @exepainbHBIM TOCYJapCTBEHHBIM 00pa3zoBaTensHEM cramnaprom (pamee OI'OC) ocHosHOTO (/OmHIETO
obpazopanns (nanee COO), yreepxaéuusni npukazom Muno6paayka Poccum ot 17 mag 2012 1. Ne 413 B
pen. Ilpukaza MunoGpaayku Poccru ot 29.12.2014 Ne 1649;

2. @esepalbHBIM TOCYHapCTBCHHBIM  0OpasoBarensHbIM — crampaproM (gmamee ®I'OC)  cpemmero
IpodecCHOHATBEHOTO 00pa30BaHKs IO COCIHAIBHOCTSIM:
- 23.02.01 Oprasmsaims HepeBo3OK M yHmpaBlCHHE Ha TPaHCHOpPTE (IO BHJAAM), YIBEDKAEHHBIN HPUKA30M
Muno6prayxu Poccun Ne 376 o1 22.04.2014 r.;
3. Ilmcemom Mmunobprayka Poccmm or 17.03.2015 r. Ne 06-295 «O nopaboTaHHBIX PEKOMEHJALEIX IO
OpraHM3aluy TOJIyYCHHS cpenHero o0mero obpa3soBaHHS B HpeEiax OCBOEHHS 0OpasoBATEIHHBIX
IPOTPaMM CPEZHErO MPopecCHOHATEHON0 06pasoBanyis 6ase OCHOBHOTO 06mero o6pazoBanusy;
4. YueGubiM mIaoM i crenmansrocts 23.02.01 Opranusanys nepeBo3oK W yHpaBiICHHE Ha TPAHCIOPTE
(110 BEztam), 6a30Bast MOATOTOBKA CPEJHETO IPODECCHOHATEHOTO 06Pa3OBAHMI,
5. PaspscHeHmsivm [JlenapraMeHTa roCyfapCTBEHHON NONMTHKE B obpazopanuy MuHOGpHAYKH PoC HE 0T
27.10.2009r. 1o  (OPMHPOBAHHIO NPHUMEPHHIX IPOrpaMM Y49eOHEIX JMCOMIUIAE  HAYA.IHHOrO
HpO(ECCHOHANBHOTO M CPENHET0 NPO(ECCHOHATLHOrO O0OpAasOBAHHS HA  OCHOBE DemepanbHbIX
TOCY/aPCTBEHHBIX  00pa3OBATCNBHBIX  CTAHAAPTOB  HAYANBHOIO TPO(ECCHOHANBHOIO M  CPEIHETO
npoeCcCHOHATBHOIO 00pasoBanus;
6. Ilpumepro#i mporpamMMoli 061meo6pasoBaTeNFHOM OIIOTOBKY Y4eOHON MCIAMER MaTeMaTaKa Tt
npOdECCHOHANBHEIX 00Pa30BATENHHEX OpIaHW3alii, PEKOMEHIOBAHHONK DerepaTbHEM rOCyAapCTBEHHEIM
4BTOHOMHEIM yupeXIeHneM «DelepatbHbll HHCTHTYT pasBuTHS obpasoBamus» (®LAY «DHPO») B
KaueCcTBe MPUMEPHOH TPOrPaMMbl JUIA PEANM3ALEH OCHOBHOK NpodeccHOHATBHON o6pazoBaTenbHOM
nporpammst CIIO Ha Gaze 0cHOBHOTO 06IIEro 06pazoBaHKA ¢ HOTYICHHAEM CPEAHETO OBINEND obpazoBaHus
(mporokoxn Ne 3 ot 21 monst 2015 r.. perACTPaNMORHEIA HOMED penersuu 377 or 23 wons 2015 r. ®rAY
«DUPOv»).

Conepsxanne nporpaMMel MaTeMaTHKa HaIIPABICHO HA JOCTHKEHHUE CIEAYIOMHIX IeJIei:
* obecniedenre chOPMHUPOBAHHOCTH MPEACTABICHHN O CONMATLHEIX, KYJILTYPHBIX H MCTOpHHeCKHX ¢ 4 ¢Topax
CTaHOBIICHAS MaTeMaTHKY;
* obecredcHre cHOPMUPOBAHHOCTH JIOTHIECKOTO, ANTOPATMAYECKOTO B MATEMATHYECKOTO MBIHDTCHIS,
* obecrmeverne CHOPMHPOBAHHOCTH YMEHHH HPHMEHSTH [ONYYEHHEE 3HAHHS [IPH PEMCHUN pPa3NAIHBIX
3amad;
* obecnieuenre CHOPMHUPOBAHHOCTH TPEICTABICHM O MATEMATHKE KAK JaCTH OBIIEYeTOBEICCKOM KYIBTYPEI,
YHHBCPCATLHOM A3BIKC HAYKH, TIO3BOJLTIOMEM ONMCHIBATE H H3YUaTh PEabHEIE HPOLECCH ¥ SBICHHS.

B nporpamMmy BXIOUEHO ComepikaHWe, HANpPABICHHOE HA hopMEpPOBaHHE Y CTYJEHTOB KOMIICTEHIINH,
HEOOXOIMMBIX /UTH KauecTBeHHOTo ocoerms OITOII CITO Ha 6ase OCHOBHOIO obmero o0pazoBannd ¢

TIONYH4CHUEM CPEJHETO OOMIEro OGpa3OBAHWS; MPOTPaMMEI IIOATOTOBKH KBATHQVITMPORAHHEIX paboumx,
CILyXallluX; HPOrpaMMEl HOATOTOBKH CIHEIHAAIMCTIOR
cpemaero 3Bena (IMNIKPC, TIICC3).



HOACHUTEJDbHAS 3AIINCKA
PaGouas mporpamma oOmeoGpasoaTenbrOdl yuebHOM jucHHmIEEE  MateMaTHKa paspaboTaHa B
COOTBETCTBHH CO CICAYIONIMME HOPMATABHBIMHE JOKYMEHTAMMU:

1. ®egepanpHBIM FOCYZAPCTBEHHBIM OOPA3OBATENHHEIM cragpaproM (nmamee ®I'OC) ocroBHOro obmero
obpasosanus (nanee COQ), yrepxaéHHbIT npukazom Munobprayke Poccuw ot 17 mas 2012 1. Ne 413 B
pen. Ilpuxasa Muno6prayxa Poccun or 29.12.2014 Ne 1649;

2. OemeparbHEIM TOCYHApCTBEHHBIM — 00pa3oBaTeNsHEM cragmaprom (manee OI'OC) cpemnero
podecCHOHATHHOrO 06PA30BaHNS IO CHEIHATEHOCTSIM: ’
- 08.02.10 CrpomTensCTBO XENE3HBIX IOPOr, MyTh ¥ IIYICEOE XO35HCTRBO, YTBEPXKIEHHEIM MNITKA30M
MunoGpraykn Poccmu Ne 1002 ot 13.08.2014 1.;
3. HucemoM Muro6prayxkm Poccum or 17.03.2015 r. Ne 06-295 «O JOpaboTaHHEIX PEKOMEHIAIMAX II0
OpraHu3alyy MONY9CHHS — CPEIHEro o0Immero oOpasoBaHHS B IPENieNaX OCBOSHUS OOPA30BATEIHHEIX
HPOTpaMM CPetHero NpodeccHoHaNEHOTo 06pasoBanys 6aze OCHOBHOTO 06Iero o0pazoBaHuay;
4. YdueGHBIM IUIAHOM i crmenmamsHocTH 08.02.10 CrpouTensCcTso KeNe3HBIX JOPOT, IyTh K ITyTEBOE
X035HCTBO, 0a30Bast MOATOTOBKA CPEAHETO MPODECCHOHANEHOTO obpazosanus;
5. Paspacnennsmu JlenapramMenTa rocyIapCTBEHHON MOJHTHKE B obpazopannn MunoGprayku Poccus oT
27.10.2009r. mo  (OPMHPOBAHMIO TIPHMEDHEIX nporpaMM  yueOHBIX  UCHMIUTHH — HAYATEHOTO
IPO(GECCHOHANTEHOTO M CPe;HEro  NpodeCCHOHANLHOTO obpazoBaEmMs Ha OCHOBe (MeaepaTbHbBIX
TOCY/IapCTBEHHBIX  00pasoBaTelbHEIX  CTAHAAPTOB  HAYAIHHOTO NPO(EeCCHOBAIBHOIO | CPENHEro
HPOGECCHOHANBHOIO 06pa3oBaHHs;
6. IpmvepHoil porpaMmmoli o61meo6pazoBaTENbHON MOTOTOBKH yucOHOH mucruumurR Marematuxa mus
TIPOhECCHOHANBHEIX 06PA30BATSNbHEIX OPraHH3alAi, PeKOMEHIOBAHHOM DenepalbHEIM TOCYAapCTs SHEBIM
ABTOHOMHBIM  yIpeX/IcHHeM «DefepansHblii MHCTHTYT DasBHTHS OOPa30OBAHWM» (OI'AY «@UPO») B
KaueCTBE IPHMEPHOM MPOrpaMMbl Il peamH3alldiy OCHOBHOM npodeccHoRATbHOM  06pa3oBaTeNbHOM
nporpammst CIIO ma Gase ocHoBHOrO 06mero o6pasoBaums ¢ HONy4YeHHEM CpejiHero ofmero o6pasoBaHus
(nporoxon Ne 3 ot 21 mrons 2015 r.. permcrpanEoHEbD HOMep peucHsuu 377 ot 23 monx 2015 r. ®TAY
«DUPOY).

Coneprxanre nporpaMmer MateMaTika HAPABIEHO HA TOCTHIKCHAE CICIYIOWNX Meei:
* obecrieuenue chOPMEPOBAHHOCTH TPEACTABICHHMN O COLUANBHEIX, KYIBTYPHBIX M HCTOPHYECKHX (akTopax
CTaHOBJICHUS MAaTEMATHKH,
* obecniegeHre CHOPMIPOBARAOCTH IOrHUECKOTO, AITOPATMHYIECKOTO M MaTEMATHICCKOTO MBINITCHYS,
* obecriedeHne CHOPMUPOBAHHOCTH YMEHHH IPAMEHATH TIONYYEHHBIC 3HAHUWS NIPH PEIHCHHH pa3THIHEIX
3a1ay;
* obecreyerne chOPMHPOBAHHOCTH NPEICTABICHTH 0 MATEMATHKE Kak 9acTH 00TIEYeI0BEYCCKOM KYNBTYpEI,
YHHUBCPCANBHOM S35IKE HayKH, I03BOJIMIONMEM ONHCHBATE M H3Y9aTh PEAbHEIC IPOLECCH U SBJICHIA

B nporpammy Brmodeno copepikanme, HalPaBIEHHOE Ha (hOPMHPOBAHHE y CTYAEHTOB KOMIIETCHIIHH,
HEOOXOMMMBIX JUTS Kad9ecTBEHHOTo ocBoetms OITOIT CIIO ma 6ase OCHOBHOTO 00miero o0pasoBaHES C
IOTydeHIeM CpemHero oOmero 06pasoBaHMs; MPOrpaMMEl HOATOTOBKH KBaMQHUIMPOBAHARX pabodmx,
CIIYKaliHX; IPOTPaMMBbI HOATOTOBKH CIEIHAIMCTOR
cpemnero 3pena (IINIKPC, TIIICC3).



HOACHUTEJ/BHASA 3AIINCKA
PaGoyass mporpamma o0meoOpasoBaTebHON y4eGHON IucHMIUAHE MaTemarnka paspaboTaHa B
COOTBETCTBHH CO CICIYIOUIMMH HOPMATHBHAIME JOKYMCHTAMH:

1. @enepansHBIM TOCYAapCTBEHHEIM OOpazoBatensHbM crannaproM (manee ®I'OC) ocHOBHOTO oBGMIIero
oGpaszosanus (nanee COO), yTBepkAEHHEN npukasoM Muno6prayxu Poccam ot 17 mast 2012 1. Ne 413 B
pea. Ilpaxaza Muno6prayku Poccun ot 29.12.2014 Ne 1649;

2. DenepaibHbIM TOCYHapCTBEHHBIM  00pa3OBarelMbHBEIM CcTangaproM (manee ®I'OC)  cpemmero
IpodecCHOHATEHOTO 0OPA30BAHMUS 10 CIICIHATEHOCTIM:

- 13.02.07 Onexrpocrabxenue (II0 OTPacIsiM) yTBEpXKASHHBI MpukazoM MumroGprayks Poccun Ne 827 ot
28.07.2014 r.;

3. Ilucemom MunoGprayku Poccum ot 17.03.2015 r. Ne 06-295 «O mopaboTaHHBIX PEKOMCHIAIHMAX IO
OpranM3alliel DONYYCHMS  cpejHero obmero o6pa3soBanMs B IIpefieliaX OCBOEHHS OOPA3OBATEIBHBIX
IIPOrpaMM CPEIHETO IMPO(ECCHOHATLHOTO 00Pa3oBaHMs 6a3¢ OCHOBHOIO OBMIET0 0O6Pa3OBAHMSN;

4. YaebubiM DaHOM 718 CHeHHaNsHOCTH 13.02.07 DnekrpocHabxenue (1o oTpaciaM), 6a30Bas MOArOTOBKA
CpenHero NpodheCCHOHAILHOTO 00Pa30Ba S, :

5. Paspscnenuamu JlenmapraMenta rocyIapcTBEHHON HOTHTHKA B obpasoBarmy MunoOprayku Poccum ot
27.10.2009T. mo  (OPMHPOBAHMIO NPAMEPHEIX  IPOIPAMM Yy4eOHBIX JIMCOMIUTHH  HAYalIbHOIO
IPO(OCCHOHATBPHOTO M CPEAHEr0 HPO(ECCHOHANBHOrO OOpasoBaHMS HA  OCHOBE DeaepalbHBEIX
TOCYAApCTBEHHEIX  00pasoBarTelBHEIX  CTAHZAPTOB HAYAIBHOTO MPO(ECCHOHANHHOIO M CPEXHETo
npodecCHOHANBHOTO 00PA30BaHHS;

6. IlpumepHOi nporpammoii 06mEeo6pazoBATEIBHON TOATOTOBKA y4eOHOM amcnmmmusl MareMaTika [t
HPOdECCHORANBHEEIX 00pa30OBATENBHEX OPTaHM3alHil, PEKOMEHIOBAHHON DesepanbHEIM TOCYAPCTBEHHEIM
aBTOHOMHBIM  ydpexneHHeM «®ecpaibHeid HHCTHTYT pasBuTHS oOpasopaBHs» (GLAY «OHUPO») B
KaIeCTBS NPUMEPHOH IPOIPaMMBI s pealTu3alii OCHOBHOH mpodecCHOHATBHOMU o6pazoBaTesHOH
nporpammer CIHO na Gase ocHOBHOO 0GINETO 06PA3OBAHHS C MOIYUCHHEM cpesrero obmero obpazoBanus
(npotoxon Ne 3 or 21 wmomst 2015 r.. permeTpanEoHHEbI HoMep penemsun 377 or 23 moms 2015 r. ®TAY
«DOUPO»).

Conepxanue nporpaMmer MarteMaTrka HaIPABIEHO HA NOCTHXEHHE CIEYIONIHAX IeNeH:

* obecrieyerre CHOPMUPOBAHHOCTH TIPEICTABICHHIE O COLUATBHEIX, KYJIBTYPHBIX M HCTOPHYECKUX (arropax
CTAaHOBJICHUS MaTEMATHKH;

* obecredenre cHOPMHPOBAHHOCTH JIOTHIECKOTO, AMTOPETMUYECKOTO I MATEMATHIECKOTO MEMIITCHES ;

* obecredeHre CHOPMHPOBAHHOCTH yMEHMH MIPHMCHATE HOJIyYCHHBIC 3HAHHS IPH PCIICHHUH PasjIdYHBIX
3a1a9;

* obectieyenue cHOPMHPOBAHHOCTH TIPEACTABICHAN O MATEMATHKE KAK YaCTH 00IIEeYeT0OBEYECKON KYIBTYPHL,
YHUBEPCATBHOM A3BIKE HAyKH, TIO3BOIAIOMEM ONUCHBATH M H3yJaTh PEATHHEIC HPONECCHL U SBJICHH,

B nporpamMMy BKmOueHO coziepkaHve, HalpaBICHHOE Ha (opMHpOBaHKE ¥ CTYAEHTOB KOMIIETEHIHH,
HEOOXOMMMEIX Ui KadecTBeHHOro ocmoerms OITOII CITIO Ha 6a3e OCHOBHOIO odmero obpazosanyd c
IOIydeHAEM CPENHETO OOMEro OOpa30BAHMS; MPOTPAMMEI MOATOTOBKH KBITHQUIIPOBAHHBX paboumX,
CIIyXamuX; POrpaMMBI TONTOTOBKHE CHELHAIMCTOR
cpearero 3sena (IMNIKPC, IITICC3).



HNOACHUTEJBHASA 3AIIMCKA
Pabouas wnporpamma obmieobpazoBaTenbHON yueOHON jmcnmminHel Matemaruka paspaGorana B
COOTBETCTBHH CO CIEAYIONIMMH HOPMATHBHEIMHA JOKYMEHTAMH:

1. ®emepamsHEM TOCYyHapCTBEHHBIM 00pazoBareisueM cragaaproM (mamee ®I'OC) ocHOBHOTO OGHIERO
obpazosanus (nanee COO), yrepxngunsni nprkazoM MusoGprayku Poccn or 17 mas 2012 1. Ne 413 B
pen. Ilpukasza MunoGprayku Poccuu ot 29.12.2014 Ne 1649;

2. QejepalbHEIM TOCY[apCTBEHHBIM 00pasoBaTensHbIM cradjaproM (mamee ®I'OC)  cpemmero
IpoHECCHOHATHHOTO 06Pa30Banus [0 CHEIHANLHOCTIM:

- 23.02.06 Texnmueckasd OSKCIIyaTalMisi HOJBIDKHOIO COCTABA IKENEIHBIX Jopor, 0azoBas IIOINTOTOBKA
CpeAEero HpodecCHOHATEHOTO 00pa3oBanMs, YTBEH/IEHHEN npukasoM Munob6pHayk: Poccum Ne 388 ot
22.04.2014 r.

3. Ilmcemom Munobprayxm Poccmm ot 17.03.2015 . Ne 06295 «O nopaboTanmbix PEKOMEHIAUUAX IO
Opramm3allié JONYYeHHS  cpefHero ofmero o0pasoBaHusd B IpeAenax OCBOCHHA 0Opa3oBaTeIBHBIX
IIpOrpamMM CPEIHEro HpoQecCHOHaNbHOTo 06pa3oBaHis 6a3e OCHOBROIO 06IIEro 06pasoBaHms»;

4. YueOHEM mnaHoM mus crenmanmbHOCTH 23.02.06 Texmmdeckas SKCIUIYaTAlHs HOIBHKHOTO COCTABA
KEIE3HBIX OpOT, 0a30Bas MOATOTOBKA CPEIHEr0 MPOPeCCHOHATEHOTO 00Pa3OBaHH,

5. PazpacHenmsvu Jlemapramenta TOCYIapCTBEHHOM TONMTHKA B obpaszoBanuu MuHOGpHayku Poccuu ot
27.102009r. 1m0  GOPMHPOBAHMIO TPUMEPHBIX  IPOIPAMM y9eOHBIX JUICIIMILUIWH  HAY4IBHOTO
IPO(ECCHOHANLHOTO M CPEIHero NpO(ECCHOHANBHOTO 0GpasOBAHHS HA  OCHOBE DenepampHbIX
TOCYNapCcTBEHHBIX  OOpasOBaTeNbHBIX —CTAHAPTOB HAYANBHOTO NpPO(ECCHOHANBHOTO W Cpe/HErO
HpohecCHOHANPHOrO 00pa3oBanus;

6. Ilpumeproii mporpamMmoli 00ImeoOpazoBaTebHON TOArOTOBKH yIcOHOH mucnmmnwasl MaremaTnka s
NPOECCHORANBHBIX 06Pa30BATEIBHEX OPTAHH3ANMH, PEKOMEH/IOBAHHOH ®eepanbHBIM TOCYAAPCTBEHHBIM
ABTOHOMHBIM yUpeXfcHuEM «Denepanbublii WHCTHTYT pasBUTHS obpasomamms» (OLAY «D®UPO») B
Ka9ecTBe NPAMEPHOH MPOTpaMMbi il PEanw3aldl OCHOBHOM IPO(ECCHOHATHHON obpazoBaTenbHOIH
nporpammel CIIO Ha Gase OCHOBHOrO 0GMIET0 OOPA3OBAHMS ¢ MOIYICHHEM cpemrero obmero o6pasoBaHus
(mpotokon Ne 3 ot 21 mromst 2015 T.. perHcTpanmonHsi HOMep penensun 377 ot 23 uronma 2015 r. @TAY
«OUPO»).

Coznepixanne mporpaMMst MaremMarika HaPaBIICHO Ha IOCTHKEHHE CIEAYIOINNX Iesei:

* obecreuerne cHOPMHEPOBAHHOCTH MPEICTABIEHHI O COLUATBHELX, KYJIBTYPHBIX H HCTOPHYECKHX (haKTopax
CTaHOBJICHUS MATEeMATHKH;

* obecreverne chOPMHUPOBAHHOCTH JIOTHIECCKOTO, AJTOPHTMIAYECKOTO i MATEMATHIECKOTO MBIIDICHAS;

* obecrcuenre CHOPMUPOBAHHOCTH YMEHWH NPEMEHSTH IONYICHHEIE 3HAHUS IIPH PCUICHHY DA3MHAYHELX
3aJ1a4;

* obecredeHne chOPMEPOBAHHOCTH IPEICTABIECHIH 0 MATEMATHKE KAK YACTH O0IIEYeTOBEIECKOM KYNLTYPEL,
YHHBEPCATLHOM S35IKE HAYKH, TIO3BOTSIOIEM ONMCHIBATS ¥ H3Y9aTh pealibHbIC IPONECCH ¥ ABICHHL.

B nporpavMy BKIIOWeHO cozlepiKaHme, HApaBIEHHOE Ha (hopmupoBaBMe y CTYIEHTOB KOMIICTEH TN,
HEOOXOMMMBIX I KaueCTBEHHOro ocsoemms OITOIL CIIO Ha Oase oCHOBHOro OOGmEro obpazoBanHus ¢
TONYHCHUEM CpEIHETO 00mero 06pa3oBaHMs; HPOTPaMMEI IIOATOTOBKH KBTH(DHIMPOBAHHEIX pPaboumX,
CITy>XaINUX; IIPOTPAMMEI IIOATOTOBKY CIISHHAHCTOR
cpemuero 3pena (IINIKPC, ITTICC3).



HHOACHHUTEJIDBHAS 3AIINCKA
Pabogast nporpamva 00meoOpa3oBaTebHON yUeOHOM AUCIMIUIMEE MaTematuka paspaGoraHa B

COOTBCTCTBHH CO CICXYIOLIAMY HOPMATHBHBIMHI JOKYMEHTAMH:

1. ®enepanbHBIM TOCYHAPCTBEHHEIM 00pa3oBaTeNbHEM cragaproM (matee ®I'OC) ocHOBHOTO 06Iero
obpasosanna (gamee COO), yrBepxaASHHLINT npukazoM Murobprayku Poccru or 17 mas 2012 r. Ne 413 B
pex. Hpukaza Murobprayku Poccuu o1 29.12.2014 Ne 1649;

2.  egmepanbHEIM TOCYHapCIBEHHBIM — 00pa3oBaTeNbHBEIM  cTaHmaproM (manee DIOC) CpeIHero
1po(eCCHOHATEHOrO 00Pa30BaHts HO CIIENHAIBHOCTIM:

- 38.02.01 OxoHomuka ¥ GyxranTepckmii yuer (0 OTpacisM) yTBEpKASHHBLA NMpuka3oM MuHOGpHAYKE
Poceun Ne 376 o1 22.04.2014 r.;

3. Thacemom MunoGpnaykm Poccum or 17.03.2015 1. Ne 06-295 «O mopaGOTAHHBIX PEKOMEHANHSX MO
OpraHp3aliy TONY9YCHHS  CpelHero ofmero o6pa3oBaHisd B IpefeNiaX OCBOEHMS OOpa3OBATENBHEIX
TNPOTpaMM CPETHEr0 MPOGYECCHORATHHOr0 00pa3oBanus 6ase OCHOBHOTO 06IIEro 06pasoBAHUSY;

4. YueOHEIM IUIAHOM 11 cremmanbHoctd 38.02.01 DxoHomMEKa H OyxranTepckuit yyer (o OTpaciaM),
6a3oBas MOATOTOBKa CPEIHETO NPOYECCHOHATEHOTO O6Pa3OBAHHS;

5. Paspacuernamu JlenapraMenTa rocyJapCTBCHHOM MONMUTHKE B obpasoBanuu MunoGprayku Poccum ot
27.10.2009r. mo ¢opMEpOBAHMIO [PWMEDHEIX IPOrpAMM  YUeOHBIX JHMCIMIVIMH  HAYAIBHOTO
IPOGECCHOHABHOTO ¥ CPefiHero Ipo()eCCHOHANBHOTO OOpa30OBAHMS HA  OCHOBE DenepanbHBIX
TOCYNApCTBEHHRIX ~ 00pa3OBarelBHBIX  CTAHTAPTOB HAYATBHOIO TPOGECCHOHATBHOIO M CPEJHETO
npoecCHOHATBHOTO 0GPa3OBaHNS;

6. HpumepHoif mporpamMmoli 06meo6pasoBaTENBEHON HOATOTORKHA yaeOHOH muermiiMHel Martemaruka s
npodecCHOHATEHBIX 06pa3oBATENbHBIX OPTaHH3aINll, PEKOMEH/IOBAREOMN DenepanbHEIM TOCYIAPCTBEHHBIM
aBTOHOMHBIM yupexaeHHeM «QefepanbHbil HHCTHTYT pasputust obpasosapmsa» (OI'AY «®UPO») B
Ka9eCTBe TPHMEPHOH IPOTPaMMEI Ui PEalH3aldH OCHOBHOM INPO(ECCHOHANBHOM obpasoparenpHOM
aporpammel CTIO Ha 6aze ocHOBHOrO 0fmero obpazopanus ¢ TOJyYCHHEM CPEJHETO 00Hero oGpa3oBanms
(mporoxon Ne 3 ot 21 wmoms 2015 r.. perucTpanpoHHEI HOMep penersum 377 ot 23 mons 2015 1. ®TAY
«DHUPOY). -

Conepaxanme nporpaMmsl MatemaTuKa HAIPABICHO HA IOCTHKCHHE CIEAYIONAX HeJIei:

* oGecriedenne chOPMHUPOBAHHOCTH MPEICTABIEHHHA O CONUATHHEIX, KYJIBTYPHBIX ¥ HCTOPHYECKHX (aKkTopax
CTaHOBJICHHS MAaTEMATHKY,

* obecnieuenre cHOPMIEPOBAHHOCTH JTOTHYECKOTO, AIIOPHTMHIECKOTO I MATEMATHIECKOTO MBIITLTCHHS,

* obecnedeHne CQOPMUPOBAHHOCTH YMEHMH TPHMEHSTH IONydeHHbe 3HAHUS IpH PENICHHY PpasiIMIHBIX
3azad;

* obecredenne cHOPMUPOBAHHOCTH TMPEACTABICHII 0 MATEMATHKE KAK YACTH 00IMEIeNOBEIESCKON KYAbTYPHL,
YHHBCPCANbHOM S3BIKC HAYKH, IO3BOJAIONIEM ONHCHBATE ¥ H3y4aTh PeabHbIE IPONECCH U SBICHHS.

B nporpaMmy BKTIOHEHO coepikaHue, HalpaBIeHHOE HA (hopMHEpOBaHHE Y CTYNCHTOB KOMIIETCHIHIA,
HeOOXOMMMBIX Ui KadeCTBeHHOTO ocoemst OITOII CIIO ma Gase OCHOBHOT'O 00IIETO 00pa3oBaHus C
HOJTYHEHACM CpefHero obmero ofpa3oBaHus; IpOrpaMMBI [HOATOTOBKH KBATAQHIUPOBAHHBIX PaboYHnX,
CIIYXaIlluX; IPOrPaMMBI IIOATOTOBKY CTISHHANKCTOR
cpennero 3eena (IINIKPC, TITICC3).



1. OBIIASI XAPAKTEPHCTHKA YYEBHON JMCHUILIAHBI

Marematnka
Maremaruka sBisercs (yHIaMCHTaNbHOM 00meo6pa3oBaTeNbHOM MUCHMIIHHON CO  CIOMKHBIIEMCH
YCTOMYMBEIM COTEPKAHUEM M OOIME TPeGOBAHUAMA K TIOATOTOBKE OOYUATOIIIXCS.
Obnme nem: u3y9eHUs MATEMATHKA TPATHIMOHHO PEATH3YIOTCS B YeTHPEX HAPABICHASX:

1) ofmiee npeacTaBicHuE 06 HIESX M METONAX MATEMATHKH,
2) MHTENNEeKTYaIbHOE PA3BHUTHE;
3) oBnajieHAEe HEOOXOMMBIMY KOHKPETHEIME 3HAHASIME W YMCHHSIME,
4) BoCIIMTATEIRHOE BO3ACHCTBHE.

Cozepxanne yaeOHON IUCHMIUTMHEL pa3pabOTAHO B COOTBETCTBHM ¢ OCHOBHEIME CofepKaTeILHEIMHI
JHESIME O0y9eHHs MaTeMaTHKE:
- aneebpauueckas Aumus, BKITOYAIOMAs CHCTEMATH3ANMIO CBEACHHWH O 9HCTAX; W3y4eHWE HOBBIX M
oGobinenye panee M3y4eHHBIX Omepauii (BO3BEACHAE B CTEIECHD, W3BICUCHYE KOPHS, JoTapa(MEpoBaHue,
CHHYC, KOCHHYC, TAHICHC, KOTAHICHC M OOpATHbIE K HAM); H3yYeHHE HOBHIX BHIOB YHCIIOBBIX BHIPAKECHHH U
GopMyTI; COBEPIICHCTBOBAHME NPAKTHYECKHX HABEIKOB ¥ BBIYMCTHTEIBHOMN KYJIBTYPBI, paclIupeHHe H
COBCPIICHCTBOBAHNE AITeOPaudecKOro anmapara, cHOPMHUPOBAHHOTO B OCHOBHOM MIKOIE, H €70 IPUMEHEHHE
K PEeIICHAIO MAaTEMaTHYeCKUX W IPHKJIAHBIX 32714,
- MeopemuKo-PYHKYUOHANbHAS IUHYS, BKIFOUAIONIAsS CHCTEMATH3AIIIO 1 pacmmpense
CBE/ICHHH O GYHKUHSX, COBSPIICHCTBOBAHAE IpadhMuecKuX YMEHWH; 3HAKOMCTBO ¢ OCHOBHEIME UACIMH H
METO/IAME. MATEMATHIECKOTO aHAH3a B 00BEMe, NO3BOIBIONMIEM HCCICA0BATh SIEMEHTAPHEIC (YHKIHA H
pemarh UPOCTEHIINE TEOMETPHYECKHE,
(usMdecKue U JPyrue NPHKIaIHbIE 3a1a9M;
- JUHUA YDaBHeHUl Y Hepasencme, OCHOBAHHAS Ha TIOCTPOSHIH ¥ MCCIEOBARHH MaTeMATHUECKHIX Mojienei,
TICPECCKAIOMIAAC ¢ areOpaldeckoll H TeOPeTHKO-QYHKIHOHANBHEOM THHASMA ¥ BKIOUAIONIAS pasBuTHE H
COBEPIICHCTBOBAHNE TEXHHUKM a/mreOpamdeckux IMpeoOpa3soBaHMi ANs pemienus ypaBHCHWH, HEPABCHCTB H
cucTeM; (opMEpOBaHHE CIOCOGHOCTH CTPOMTH M MCCIEI0BATH IPOCTCHINKE MATEMATHICCKHE MOJIETH HPH
PCIICHAY NPUKIANHBIX 38729, 3a/1a9 U3 CMEXHBIX H CHEIHATbHEIX THCIHAIIAE;
T CCOMEMPUNECKAR JUNUA, BKIFOWAIOMAs HATTAIHBIC [PEJCTABICHHS O NPOCTPAHCTBEHHEIX (AIYpax H
M3YHdCHHC MX CBOMCTB, GOPMHPOBAHNE W PA3sBHTHC IPOCTPAHCTBEHHOIO BOOGDAKEHHS, pasBUTHE CIOCOO0B
TCOMETPHICCKAX M3MEPEHNH, KOOPIHHATHOIO M BEKTOPHOTO METONOR I PCIICHHS MATEMATHICCKHX W
IPUKIIaTHBIX 33134,
- LIMOXACTYHECKAR NYUHUA, OCHOBAHHAA HA PA3BUTHH KOMOHHATOPHEIX YMEHHUH, IpeACTABICHHAN 0 BEPOSITHO-
CTaTHCTHYCCKAX 3aKOHOMEPHOCTIX OKPYKAIOMIEr0 MUpA.

B rnporpaMme  w3yuemme MareMaTHKu ONHpacTC Ha 3HAHWAX M YMCHHAX WOIYYCHHBX B
obmeobpazoraTensHOl mKoe:
3Bars/monAMare

¢ 3HAYCHHC MAaTEMATHIECKON HAYKH JJIs PEeINeHNs: 381449, BOSHUKAIONINX B TEOPHH Y B IPAKTHKE; NIAPOTY U B
TO %K€ BpEMs OTPAHHICHHOCTE IPUMEHEHHS MaTeMaTHIECKAX METOIOB K aHaNH3Y W HCCIENOBAHMIO IPOIIeC-
COB ¥ ABJICHUH B Npupoje U obnIecTse;

¢ SHa9CHHE NPaKTHKY H BOIPOCOB, BOHUKAIOMMX B CAMOM MaTeMaTHKe s ¢bopMEpOBaHuS U pa3BATHS
MaTeMaTHIeCKOH HayKH; HCTOPHIO Pa3sBUTH: HOHSTHS TUCIHA, CO3JIAHHS MATEMATHIECKOTO aHAINA3a BO3HH-
KHOBEHHS U Pa3BHTHA T€OMETPHM;

¢ YHHBEPCAIBHBIH XapaKTep 3aKOHOB JOIHKH MATEMATHIECKIX paccyxaeHuit, AX IPUMEHEMOCTD BO BCEX
O0NACTAX UETOBEHECKOM NeATENBHOCTH;
® BCPOATHOCTHEIA XapaKTep PasiuyHbIX IPOLECCOB OKPYKAIOMEro MHpa.

Auare6pa
Ymern

* BHIIOTIHATE aPAPMETHUECKHAE JSHCTBAS 6e3 HCIIOIb30BaAHMS BEMHCIUTEIBHEIX YCTPOHCTR; HAXOMUTE B TIPO-
CTCHIMX CIIy9asX 3HAYCHHS KOPHS HaTyPanbHOM CTCHEHH, CTEIEHH ¢ PalHOHATEHEIM IIOKa3aTEIIeM,
HAXOIHTh IPHOIIKCHHBIC 3HAYCHUS KODHS, CTCTICHH; TIONB30BATECS OUEHKOH U MPUKHIKOM IPH IPaKTAIeC-
KHX pacyerax; ‘

® IIPOBOZIATE 110 H3BECTHEIM (JOPMYNaM H IPaBHIaM IpeobpasoBamms OYKBEHHBIX BBIPAKEHHH, BKITFOYAIONIIX
CTCIICHH, pa/iKaIbl X TPHIOHOMETPHIECKHE (hDYHKIIA;

¢ BEMUCIATE 3HAYCHAS YUCTIOBBIX M OYKBEHHBIX BRIpAKCHHUI, OCYIIECTRIIAA HEOOXOAMMEIE IIOACTAHOBKH 1
npeobpazopanms. ;



Hcnosiszopars npuoSpeTeHHbIe 3HAHAA H YMEHAS B HPAKTHICCKON AeATETLHOCTH M HIOBCEIHEBH D
AKH3HH U1

® NPaKTHYECKUX PACIETOB NO hopMyIaM, BKiIIoUas (HOPMYIEL, CONCPIKANIAE CTETICHH, PAIKAIB! H TPHIOHO-
MeTpryeckue GpyHKIHH, IPA HeOOX0MMMOCTH UCIONB3Ys CIPABOYHBIE MATEPHANE B HPOCTCHIIAE BEIIHCITH-
TELHBIE YCTPOHCTRA.

g! HKHHANH B I‘EQQBKH

Ymers

* ONpC/ENATE 3HAYCHHE (YHKIMHM TT0 3HAUCHHIO apI'yMEHTA DY PasIHgHbIX CHOCOBax 3a1anus (yHKIHH;

® CTPOHTH Tpah¥Ky H3YISHHBIX PYHKIHI;

¢ OIIHCBIBATH 10 TPad¥Ky U B IPOCTEHINHX CIydasx [0 GOpMyTIe IOBEICHHES K CBOMCTBA (YHKIMH, HAXOIHTH
10 rpaguky GyHKIHY HauGONbIIE ¥ HAUNMEHbIINE 3HAYCHAS,

® PCHIATh YPaBHEHHS, IIPOCTSHIIME CHCTEMBI YPABHEHHEH, HCTIONB3Ys CBOHCTBA QYHKUMIA U X TPaduKoB;

Hcnonb3osarh NpHodpeTenHs e 3HAHNSA H YMEHAA B NIPAKTHICCKOH XEATEILHOCTH H HoBCeHEBHOH
IKMBHH IS

® OMHECAHHSA ¢ IOMOINBIO GYHKIUHI PasTHYHBIX 3aBHCAMOCTEH, IPEACTABICHAS HX IPadUUecK, HHTEpIpe-
Talluy TpahHKOB. :

YpasHeHUS U HEPaBEHCTBA

Ymern

¢ peIIaTes paHoHANBHEIE YPAaBHEHM, HEPARCHCTBA M MX CUCTEMB;

® COCTABJLATh YPABHECHMS ¥ HEPABCHCTBA 110 YCIOBHIO 33a4H;

® HCTIONBL30BATH LA IIPHONMAKCHHOTO PEINCHHS YPABHEHNH U HEPABEHCTR IpabHIECKI METO:

¢ n300pakaTh Ha KOOPAMHATHON INIOCKOCTH MHOMKECTRA PEllieHUH OPOCTEHINMX YpaBHEHHHN ¥ X CHCTEM.

Hcenob308aTh NprOGpPETEHEbIC 3HAHKS B YMEHHUS B IPAKTHYECKOH KeSTETLHOCTH H HOBCEHEBHOMN
KAZHE JUIS

¢ NOCTPOCHHS U HCCIEIOBAHMS HpOCTefIHIPD( MaTeMaTHICCKUX MOJETICH.

I'eomerpus
Ymern

BBIIOJIHATH ACHCTBHSA ¢ TeOMETPHIECKUME (HUTYPaMy, KOOPAMHATAME H BEKTOPAMY;
OIPENETATh KOOPAUHATHI TOUKY,

IPOBOAATE OIICpALIHK HAL BCKTODAaMH, BEIYUCTATE ATHHY ¥ KOOpAHHATHL BEKTOPA, YI'OJ MCEXY BCKTOpaMH,

>

PeMIATh INaHAMETPHICCKUS 3721 Ha HAXOK/ICHHE TCOMETPHICCKIX BEIIHYUH ([UIHH, YIJIOB, INIOMALei);
MOZEJIMPOBATh PEATbHEIC CHTYAIlHA HA S3BIKE TCOMETPHH;
HCCIICZ0BATE IIOCTPOCHHbIE MOJIENH € HCIOMB30BAHMEM TEOMETPHICCKUX IOHATHE H TEOPEM, amrapara
anreGper;
® DEIIATh IPaKTHYECKHE 3aa%H.
YuelOHast AUCHMILTIEA OTHOCHTCS K IIpeIMETHOH 06macTy «MaTeMaTnka u MHQOPMATHKAY.
Wsyqenue npenmerHoit o6nacru "MareMaruka u uHpopMaTaKa" obecednBaet:
- Ch)OPMAPOBAHHOCTH NPEACTABIEHAH O COLUANBHEX, KyJIbTYyPHBIX B ACTOPHICCKUX GaKTOpax CTaHORICHUS
MaTeMaTHKK ¥ HHQOPMATHKH;
- ¢OPMHEPOBAHHOCTD OCHOB IOTHYECKOLO, AITOPATMHYECKOrO B MATEMATHIECKOrO MBTICHUS,
- CHOPMEPOBAHHOCTS YMEHAN IPUMEHSTE HONY9CHHBIC 3HAHNS [IPH PENICHAN Pa3AH9HEIX 327124,

>

-c(OpPMAPOBAHHOCTH OPSACTaBICHAN O MaTeMaThKe Kak uacTH  OOHIedeIOBeuecKoit KYNBTYPHI,
YHUBEPCATHLHOM

A3BIKE HAYKH, TO3BOILHOMIEM ONHCHBATE | H3YUaTh peanbHEe IIPOLECCHI U ABIICHIS, :
- CHOPMHPOBAHHOCTS IPENCTABIEHAH O pomy urpopmaruke 1 UKT B corpeMennom obmecTBe, HOHAMaHTe
OCHOB TIPABOBBIX aCIEKTOB HCIOB30BAHAS KOMITBIOTEPHBIX IPOIPAMM H pabotei B UnTEpHETE;

- ¢hOPMHPOBAHHOCTS IPEJCTABIECHHAN O BIHSHAN HHQOPMATTMOHHEIX TEXHOTOTHH Ha JKH3HD JeI0BEKA B
001IeCcTBe; MOHHMaHUE COMMATBHOTO, SKOHOMHIECKOTO, MOJHTHIECKOr0, KYIBTYPHOL'O, IOPHAMIECKOrO,
TIPHPOTIHOTO, SPTOHOMHYECKOI'0, MEAMIIMHCKOTO H (GH3HONOTHYECKOrO KOHTEKCTOR UHQOPMAIMOHHEIX
TEXHOJIOTHIA; ‘

- HPHHATHE OTHICCKHX aCTICKTOB HHGOPMAIMOHHEIX TEXHOIOIHE; 0CORHANHE OTBETCTBEHHOCTH JIOJIEH,
BOBJICICHHBIX B CO3aHHUE ¥ HCHONH30BaHNE HE(BOPMAIIHOHHbIX CHCTEM, PacIpOCTpaHEHHE HHPOPMAIITH.

® & & o 5

B pasnene mporpammsr «Copepxanue Y4eOHO! JHMCIAILTHHED KYPCHBOM BEITEJICH Marepuan, KOTopbii

IpH H3yYeHHHM MaTeMaTHKH Kak 0a30BoM, Tak m npoduiIbHOH ydeOHOH MCHAmIAHEL KOHTpOO He
TIOZJICIKHT.



2. MECTO YYEBHOM JUCIHAILIAHGI B YYEFHOM ILIAHE

Vuebnas qucnumuuEa MaTeMatrka sBiIdercs y9eOHEIM MpeaMeToM 00s3aTeibHOM IPeIMETHOR 06IacTi
«Marematnka 1 mapopmarura» OI'OC cpexuero obniero 06pasoBanus.

B cootsercTrd ¢ ydeOHBIM IIAHOM OYHOH (opmsr OOydeHMs i W3y9eHHs YYeOHOM JMCHMILIAHEL
HPEeXyCMOTPEHO CICAYIONIEe paclpeNeieHue YacoB:

Bun yaeGnoii paGorsl O6bem
qacoB
MakcumanbsHas yaeOHas Harpyska ‘ 351
Obs3aremsHas ayIuTOpHAs yacOHas Harpy3Ka 234
B TOM JHUCIIC:
- TEOPECTUYIECCKUE 3AHATHS 210
- IPAKTUIECKHE/CEMUHAPCKHE 3AHATUST 24
CamocTosTenbaast pabora CTyIeHTa 117
B TOM YHCJE:
- HOATOTOBKA K IIPOXOKICHUIO HPOMEIKYTOTHOMH aTTecTaluHy, 101

- IOITOTOBKA K IPAKTHUYCCKUAM 3aHSITHAM,

- HOArOTOBKA JOKJIAKOB, MPe3eHTanUH, TROpUeCKrX paborT,
WHIUBHAYAIHHBIX HPOCKTOB.

3aHATAA B MHTEPaKTHBHON dopme (mpenunau, 2pynnosas paboma) 47
Wrorosas arrectamus no yue6HOM AUCIHIUTAHE IPOBOIMTCA B paMKax
IPOMEXYTOIHOM aTTeCTalllu:

- B 1-oM cemectpe B popme nuddhepeRTupoRaHHOro 3aueTa;

- BO 2-0M ceMectpe B GopMe K3aMeHa.




3. PE3YJbTATBI OCBOEHUS YUEFHOM AUCHHILINHBI

Oceoenue conepxanns y3eOHOM TuCImIMEE MateMarrka 06eceunBaeT A0CTHREHAE CTYIeHTAMH
CHELYIOIIX Pe3YAbINamos.
* TUYHOCIHbIX:
— cOPMAPOBAHHOCTS NPEICTABICHHIM 0 MATEMATUKE KAK YHHBEPCATHHOM S3bIKE HAYKH, CPEICTBEC MOJEIH-
POBAHMS ABJICHHH M IIPOLIECCOB, HAESSIX M METOAX MATEMATHKH;

—— TIOHHMAaHHE 3HAUUMOCTH MAaTEeMATHKY /11 HAyYHO-TEXHAYECKOT0 Iporpecca, copMAPOBAHHOCTE OTHO-
IIEHHs K MATCMATHKE KaK K $acTH 00LIeYenoBegecKoi Ky BTy pEl 9epes 3HAKOMCTBO ¢ HCTOPHEH Pa3BHTHS
M&TEMATHKH, 3BOJIOIMCH MaTeMaTHIECKUX HICH;

~~ PasBUTHC JIOTHIECKOTO MBIIUICH¥SI, [IPOCTPAHCTBEHHOIO BOOOPAKEHHUS, ATOPATMUAIECKOM KyIbTYPHI,
KPUTHIHOCTH MBIILICHHS Ha YPOBHE, HEOOXOAUMOM 1t OyAyiIe npodecCHORaNbHOM AeITeNBHOCTH,
IJI TPOJOJDKeHHs 00pa3oBaHUs ¥ caMoo0pazOBaHus;

~ OBJIGJICHHE MATCMATHICCKAMH 3HAHUAMYA H YMEHHAMHE, HEOOXOAMMBIME B TIOBCETHERHOMN KA3HH, I
OCBOCHH CMEIKHBIX €CTECTBCHHO-HAYIHBIX MUCIHILIE ¥ IUCOMIUTAHE HpodeCCHOHATLHOTO ITHKIIA, UL

nomyveHus o6pa3soBanus B 001CTAX, He TPeOYIONMX YIITyGIeHHOR MATEMATHYECKOM TIOTOTOBKIL

— FOTOBHOCTE H CIIOCOGHOCTS K 06pa30oBaHiIO, B TOM THCHE CaMOOOPasOBaHMIO, Ha HIPOTSKEHUH BCel
KH3HH; CO3HATEIBHOE OTHOINEHHE K HENPEPRIBHOMY 00pa30BanMIO Kak YCIOBH YCHEMHOMH podeccho-
HATBHOM ¥ 00IIeCTBeHHOM JIEATEILHOCTH,

~— FOTOBHOCTB H CIIOCOGHOCTD K CAMOCTOATENBHOM TBOPUECKOMH M OTBETCTBEHHOM JEATEBHOCTH;

— TOTOBHOCTD K KOJUICKTHBHOH padoTe, COTPY/THMIECTBY CO CBEPCTHHKAME B 00Da30BaTCIBLHOM, o6mIec-
TBCHHO NOJIE3HOH, yIeOHO-HCCIEN0BATELCKOM, IPOEKTHOMN U APYTHX BANAX NEATETHHOCTIL

~~ OTHOIIEHUE K NPOYECCHORANBHOM JCATEIPHOCTH KaK BO3MOKHOCTH YJaCTHs B PEIIECHHY TNYHEBIX,
ODIIECTBEHHBIX, TOCYAAPCTBEHHEbIX, OOUICHAIMORAILHEIX npobiiem;

* MemanpeomemHbIx:

T YMCHHC CaMOCTOSTCILHO ONIPEACIATS LEIA AeSTENHHOCTH H COCTABIIATE ILIAHBI JASITeNbHOCTH, CaMOCTO-
ATCIILHO OCYIMECTBIATE, KOHTPOJUPOBATH M KOPPEKTHPOBATH HEATENHFHOCTD, HCIOMB30BATH BCE BOAIOK-
HBIE PECYPCHL A NOCTHIKCHAS NOCTABNICHHBIX NeTlell U peal3aiiiy [UIaHOB e TeTbHOCTH; BHIGUPATH
YCHENTHBIC CTPATCIHY B PA3AHYHBIX CHTYAIHAX;

~ YMCHHE IPOIYKTHBHO OBIIATECS U B3AHMOICHCTBOBATE B IIPOLECCE COBMECTHOM AEATENLHOCTH,
YHIHIBIBATL NO3UIMH APYTHX YIACTHHKOB JEATENBHOCTH, SPHEKTHBHO paspemarh KOHMIHKTEL

~ BIAICHAC HABLIKAMH HO3HABATENLHOH, Y4eOHO-HCCIIEIOBATENECKOM M IPOEKTHOM A TeBHOCTH, HaBb-
KaMu paspermeHus 1pobieM; cioCoOHOCTh M FOTOBHOCTE K CaMOCTOSTeTbHOMY TIOHCKY METOJOB PEHICHNT
IPaKTHICCKUX 33124, IPHMCHEHUIO PA3IMYHbIX METOIOB NO3HAHNS,

~~ FOTOBHOCTD H CIOCOGHOCTP K CaMOCTOSTENBHOR HEGOPMAIAOHHEO-TIO3HABATE/LHOM JEeSITENBHOCTH,
BIJIOHAs yMCHHE OPHCHTHPOBATECS B Pa3IHIHbIX HCTOYHAKAX HEQOPMAIMH, KPHTHIECKH ONCHHBATD 1
MHTEPIPETUPOBATH HH(OPMALEIO, TOTYIaeMYIO U3 PasTHIHbIX HCTOYREKOR,

~ BIAJICHHC A3RIKOBEIMY CPEACTBAMM: YMEHHE SICHO, JIOTHIHO W TOUHO H3JIATATE CBOIO TOYKY 3pEHUS, UC-
TI0JIb30BATE ICKBATHEIC S3BIKOBBIE CPEJICTBA;

 BIAIICHHUE HABEIKAMH HO3HABATENBHOM PeBIEKCHH KaK 0OCO3HAHHS COBSPIIAEMbIX NeHCTRIN M MBICIL-
TCABHEIX TIPOLIECCOB, UX PE3YIBTATOB K OCHOBAHWA, IPAHHMI] CBOETO 3HAHMS HE3HAHWSA, HOBBIX
TIO3HaBATENbHEIX 33184 M CPEACTB AT UX JOCTHKCHIIS,

7 HEICYCTPCMIICHHOCTS B TIOWCKAX | NPUHSTHA PelIeHut, cooGpasnTeHOCTE 1 HHTYUIOVS, Pa3sBUTOCTD
TIPOCTPAHCTBCHHbIX IPEACTABNCHHM; CIOCOGHOCTS BOCIIPHHIMATS KpacoTy ¥ rapMOHHIO MHPA;

* HpeoMemHuIX:

— CHOPMUPOBAHHOCTH IPEICTARICHMIT 0 MATEMATHKE KAk HaCTH MEPOBOHU KYJIBTYPHI 1 MECTE MAaTEMATHKH

B COBPEMEHHOH IIMBUIIM3ALHY, CTIOCO0AX OMACARMS JBICHHH PeaJIBHOTO MUPa Ha MATEMATHICCKOM
S3BIKE;

—— ChOPMUPOBATHOCTS NPEACTARICHHAN O MATEMATHIECKIX TIOHATHAX KaK BAXXHEHINNX MATEMATHYECKIX
MORCILSIX, DO3BOMMOMMX OMACHIBATS M H3yYaTh PAsHEIE POIIECCH H SBICHMUS; TOHHMAHUE BOIMOKHOCTH
AKCHOMATHYECKOT0 TIOCTPOCHHS MATEMATHIECKIX TEOPHL;

" PIIAICHAS MCTO)AMH JI0KA3aTeNbCTB H ANTOPUTMOB PENICHNS, YMCHHE UX NPUMEHSTS, IIPOBOJHTE
AOKA3ATCNBHbIC PACCYXKACHUS B XOJIC PEITCHIS 3a1aY;

" BIQJICHHC CTAaH/IAPTHBIME [PHEMaMY PENISHAS PATHOHATEHEIX 1 APPalMOHAIBHEIX, IT0KA3aTENBHBIX,
CTCNCHHRIX, TPHTOHOMETPHICCKIX YPABHEHWHA ¥ HEPABEHCTB, X CHCTEM; HCIIOJIb30BAHNE FOTORBIX

KOMIBIOTEPHEIX HIPOrPaMM, B TOM QHCIE IS [IOUCKS IyTH PCIIEHUS H WIITOCTPAIHE PENICHHS
YPaBHCHHME W HEPABEHCTR;



— ¢(OpPMHPOBAHHOCTE IPEJICTABIICHH 00 OCHOBHBIX IMOHATHAX MATEMATAYCCKOTO aHATIM3A M HX CBOMCTBAX,
BJIa/ICHME YMEHHEM XapaKTepU30BaTh HOBEACHUE DYHKITMH, MCHOIb30BAHAE TIONYICHHEBIX 3HAHMM LT
OIIMCAHMS ¥ aHATH3a PEalIbHEIX 3aBHCHMOCTE;

—— BJIAJICHHE OCHOBHBIMH IIOHATHSMH O ILIOCKMX ¥ IPOCTPAHCTBEHHBIX TEOMETPHYUECKUX (GHIypax, HX OCHO-

BHBEIX CBOMCTBAX; CPOPMHUPOBAHHOCTE YMEHHUS PACTIO3HABATH FeOMeTpHUecKAe QUIYPHI HA YePTEkKax,
MOZENAX ¥ B PEATbHOM MUpE; NPHMEHEHHE H3YIeHHBIX CBOUCTB TEOMETPUYECKEX (GUryp B GOpMYII Aist
PEHICHU FCOMETPHYECKAX 33121 | 3a/1ad ¢ IPaKTHICCKAM COZIEPIKAHUEM;

— ¢()OPMHPOBAHHOCTE NIPEACTABICHMI O IIPOLecCax ¥ SBICHMSX, HMEIOIHX BEPOSTHOCTHBIA XapaKTep, CTa-
THCTHYECKHX 3aKOHOMEPHOCTAX B PeaNbHOM MHPE, OCHOBHBIX MOHATHUSX JJICMEHTAPHON TEOPHH BEpOAT-
HOCTEH; yMCHHM HaXOIUTh M OICHWBATH BEPOATHOCTH HACTYIUICHUS COOBITHI B IPOCTEHNMX IPAKTH-
YECKHX CHTYAlHAX M OCHOBHBIC XapaKTEPUCTUKK CAyIadHbIX BEIMIHH;

— BJIa/ICHAC HAaBBIKAM# HCTIOJB30BAHMS N'OTOBBIX KOMIIBIOTEPHEIX POrPaMM IIPH PENICHAH 3439,



4. COJEPKAHME YYEBHOM JUCHATLINHBI

Beenenne
Marematnka B HayKe, TeXHHKE, 3KOHOMHKC, HH(POPMALMOHHBEIX TEXHOJOTHSIX M HPAKTHYECKOH

AestensHocTH. Henm u 3amaum maydenus MareMaruku npu ocsoendu mpodeccuit CITO u cnenmansrOCTEH
CIno.

AJITEBPA

Pa3zBuTHE NOHATHS 0 YHCIE
Henste u panuonamsabic gucna. JlelicTeurensusie uncia. [pubnuscennvie eviyucienus. Komnnexcuvie yucia.
KopHn, crenenn u jorapagmel

Kopan u crenenn. KopHu HarypambHON CTeNeHHM 3 4HCla M WX CBOMcTBa. CTENCHH C palHOHATHHBIMHA
NOoKazaTens MM, uX cBoHcTBa. CTeneHH ¢ JAeHCTBHTENBHBIMU HOKasaTesMu. (Ceolicmed cmeneniu ¢
OelicmeumensHbIM ROKAZaMmeINen. '
Jlorapugm. Jlorapadm umena. OcHOBHOE JOrapudMEYECKOE TOXKAECTBO. JleCATHYHEE H HATypaIbHEbIE
norapudmst. Hpasuna aeficTsuit ¢ norapudmamu. Ilepexos K HOBOMY OCHOBAHHIO.
IlpeoGpazoBanme anredpamueckux BhIpakenumii. [IpeoGpasoBanme palHOHAIBHBIX, MPParAOHAIBHEIX
CTETICHHBIX, [TOKa3aTebHbIX ¥ JTOrapHOMIYCCKIX BEIPAKEHHIH.
paxrageckue 3aparas:

ApudmeTraeckue MeHCTBES HaJ HHCIaMH, HAXOXJICHHC NPHOIKCHHBIX 3HAYCHUN BENHUMH ¥ morpe-
IMHOCTEH BBITHCIICHRH (26COMOTHON B OTHOCHTENBHOMN), CPABHEHHE THCIOBBIX BHIpaKCHMN. Brraucnenne u
CpaBHEHME KOpHEH. BhIONHeHHE pacyeToB ¢ pajukanaMu. PeileHHe HPPaIHOHATBHEIX YPaBHEHHH.
Haxox/ienne 39a9eHHN cTenenell ¢ paMoOHaIEHEIME [TOKA3ATEIIAME. Cpapnenne creueseii. [Ipeobpaszosanus
BRIDRKCHMI, COACPKAIIMX CTEHEHH. PellleHne IOKA3aTeNbHBIX YpABHEHWH. PemeHue IPHKITAJHBIX 32/1a9.
Haxoxpenme 3Hadenmii morapudma mo NpOM3BONBHOMY OCHOBAHHIO. Ilepexox or omHOrO OCHOBaHMS X
IpyroMy. Beraucnense u cpaBHEHHE TOrapahMOB. Jlorapudmupopanue u
MOTCHIOUPOBAHME BHIpAXKCHUH. I[IpuCimdkennble BBIMUCICHUS M pEMEHHs NPHKIAHBIX 3a1ad.  Pemenme
JOrapAOMUAICCKHX YPAaBHEHH.

OCHOBbBI TPUT'OHOMETPUU
OcHoBHbIE HOBATHS
Paymannas Mepa yria. Bpamarenstoe msmwkerne. Crmyc, KOCHHYC, TAaHI€HC H KOTAHT€HC YHCHA.
OcHOBHBIE TPHIOHOMETPHIECKHE TOKISCTBA
Dopmyits npHBEneHAS. DOPMYITHI CIOXECHUA. Dopmyne! yaBOeHHS PopMybl HONOGUHHOZ0 yena.
ITpeodpazopanus npocreimux TPHIOHOMETPHYECKHX BhIPAKEHHM
IIpeoGpazoBanme CyMMEI TPHIOHOMETPHUECKUX $YHKIME B IPOM3IBEACHHC U IIPOM3BEACHHIS B CyMMY.
Buipaoicerue mpueonomempuueckux pynxyuii uepes MAH2eHC NONOBUHHO20 Ap2yMerma.
Tpuaronomerpuueckne ypapHenus 1 HepaBeHCTBA
IpocTeiiniue TPHIOHOMETPHYECKHE YPABHEHNS. lIpocmeiiuue mpueonomempuueckue nepasencmea.
OGparabie TpuronoMeTpaIeckne gyHKum. ApKCHHYC, apKKOCHHYC, apKTAHICHC.
Hpaxkrayeckue 3ansTus:
Pagwanneit  metox  wamepemus YIJIOB  BpANICHHS M CBA3b C TIpagycHOH Mmepoif. OCHOBHEBIE
TPUIOHOMCTPHYCCKAS ~ TOXNECTBA,  (DOPMYIBI  CIOKEHHS,  YABOCHWS, HpeoOpa3oBaHue  CyMMEI
TPUTOHOMETPUIECKHX (GYHKIHA B TIPOH3BEIEHHE, MpeoGpa3oBaHme IPOM3BEACHNS TPHTOHOMETPHIECKHX
bysxmuit B cymmy. TIpocTeiimme TPHTOHOMETPHYICCKHE YPABHEHHS U HEPABCHCTRA.
Obparnble TpUTOROMETpHIECKHE HYHKIIM: ApKCHHYC, apKKOCHHYC, apKTaHTSHC.

OYHKITNIA 1 TPADUKHU
PQyuxaEn. O6nacTh ONPENEICHUS H MHOXECTBO SHA9CHAN; TpaduK (GYHKIMHA, NOCTpOCHHE rpadukoB
QysKimi, 3a[aHABX PasIHYHEIMHE CIIOCOGAM.
CroiictBa  ¢ynxnum. MogoTorBOCTS, HCTHOCTB, HEIECTHOCTh, OrPAHHIEHHOCTH, MIEPHOIAYHOCTE.
IlpomexyTke BOspacTamus u yObIBaBYs, HAWOONBIIEE ¥ HAHMEHBIICE 3HAYCHUS, TOYKH DKCTPEMyMA.
I'pabuaeckass unTepmperamms. Hpumeps! GyHKIMOHANEHBIX 33BECAMOCTEH B PEANBHBIX TPOHEccax W

ABNCHUAX. ApAQMETHYECKHIE ONepalud Hal byuxmamn. Cnoxmas bysxmus (xommozrmus). Honsmue o
HenpepelsHOCMU (DYHKYUU. :

ObGparasie dynxmun. O6zacme onpeodeneHus u obnacme suauenyii obpamnoii hynxyuu.
1 paghux obpamnoii hynxyuu.



Crenennbie, HOKA3aTeIbHbIC, JOrapHPMAYECKHE U TPATOHOMETPAYECKHE QYHKIHH,
O6paTHbIc TPHrOHOMeETpHYECKHAE (GYHKIITH

Onpepenenus Qysxnumii, ux cpoiicrea u rpaduku. [Ipeodpazosanus rpadukos. IlapamiensHsii nepeHoC,
CHMMETpHS OTHOCHTENBHO OCEH KOOpAHHAT M CHMMETPHS OTHOCHTENHHO HAYajia KOOPHMHAT, CHMMETDHS
OTHOCHTEJILHO IIPAMOH Y = X, PaCTsSDKCHHE M CXKATHE BIOJNb OCEH KOOPAHMHAT.
HpaxTuueckue 3angaraa:
Ilpumepsr 3aBHCHMOCTEH MEXIy NEPEeMEHHBIME B PEAIbHBIX INPOHECcaX H3 CMEXHBIX AHCTLATITHH.
Ounpenenenre Qysxuumii. Iloctpoenne m ureHHe rpaduxos Qymuxuuii. Hcenenopanne Gymxmun. ColicTha
THHEHHOH, KBAIPATHYHOW, KyCOUHO-THHEHHOH M [apobHO-mumedHON Gyuxkuui. HenpepriBHEE H
nepronuaeckue Qynkimm. Cpoficrsa w rpadukM cuHyca, KOCHHYCa, TAHICHCA H KOTamHTeHca. OGpaTHbIE
$ynkipm u wx rpaduxn. O6parHble TpEroHOMeTprUeckre (GyHKmuH. [IpeoGpasosanms rpaduka BHyHKIHH.
T'apMorwgeckue konebanus. Ipukiagrele 3a1a9u.
llokazaTenbHEe, TOrapEPMEEECKHE, TPUTOHOMETPUUCCKHE YPABHEHHS B HEPABEHCEA.

KOMBHUHATOPHUKA
JNEeMEHTHI KOMOMHATOPAKH

OcHoBHEIE HOHATHS KOMOMHATOPHKY. 38149 Ha HOCUET YACIA PA3MEIECHIYHN, IEPECTAHOBOK, COHETa-HIH.
Pemenue 3anau #a nepebop Bapuantos. @opmyna 6usoma Hetorora. CBolicTBa GHHOMEHATEHEIX
xo3pdunuentos. Tpeyronsaux Hackamns.
HpaxTaueckne 3auaTus:

VicTopust pasBuTas KOMOMHATOPHKH, TEOPHE BEPOSTHOCTEH M CTATHCTHKA ¥ HX POJE B PasTMYHEIX chepax
9CNOBEYECKOH  Ku3HCHeSTeAbHOCTH. [IpaBmia xombumaropuxn. Pemenme KOMOHHATODHEIX — 3aj(ad.
Pasmemenns, cogeranns u nepecranosku. Buom HeroroHa u Tpeyronsmuk ITackams. IMpuxnagubie 3a5a9mu.

YPABHEHUSI U HEPABEHCTBA
YpaBHeHuss B CHCTeMBI ypaBHeHui. PanmomaTbHEE, MppALMOHATBHEE, MOKA3ATCHBHEIC H TPUTOHO-
METPUICCKHE yPaBHOHNST W CHCTEMB. PaBHOCHIIBHOCTS ypaBHEHHI, HepaBeHCTB, cucTeM. OCHOBHBIC TIPHEMSI
HX PCIICHHMs (DasjoiKeHWE Ha MHOXKHICNW, BBEJCHHC HOBHIX HEH3BECTHELX, TIO/ICTAHOBKA, Tpadudeckuit
METOI).
Hepapencrna. Paumonaisuble, HppanyioHaibHEE, TIOKA3ATEIBHEE U MPU20HOMEMPUYEcKUe HBEPABEHCTBA.
OcHOBHEBIE IPHEME] BX PEINCHHS.
Henonssoanme cpoiicte m rpadmios dynxnmii IpH peIieHUH YpaBHEHMH W HepaBeHcTn. Metox
uHTepBanoB. M300paxeHne Ha KOOPAMHATHON IIOCKOCTH MHOKECTBA PeINCHUM yPaBHEHUN M HEPABEHCTB C
JBYMSI TICPEMEHHBIMHA B WX CUCTEM.
Ilpuxnaonwvie 3a0auu
IIpuMereHne MaTEMATHIECKUX METONOB JIA pEIICHHS COACPKATENBHBIX 33/(a4 W3 PasNWdIHbIX obnacTeif
HayKW ¥ HPakTHKH. MHTeplpeTanys pe3ynbrara, yaeT pearbHEX OrpaHWdeHUH.
IlpakTHaeckue 3augrus: ‘
Kopau ypasnenntt. PABHOCHIBHOCTE ypaBHEHH. ITpeoGpazosanue ypasuenmii.
OcHoBHEIE IpHEMBI pemenus yparHeHni. Pemenye cucteM YpaBHEHHH.
Hcnonpzopanme CBOMCTB 1 rpadukoB hyuKmuit mis peHIeHNs YPaBHCHHH ¥ HEPABEHCTS.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Hocaemorarearnocern. Crocobni 3a/anMs ¥ CBOWCTBA YHCIOBBIX IIOCHEHOBATENBHOCTEH. Jlonsmue 0
npedene nocnedoeamenvrocmy. Cywecmeosanue npedena MOHOMOHHOU O0ZDANUYEHHON NOCHed0EIMeNb-
Hocmuy. CyMMUpPOBaHNE TOCITEOBATENEHOCTEH. BeCKOHETHo YOBIBAIOINAS T€OMETPHUECKAs IPOTPECCHS U ee
cyMMma.

Hpomseoanas. TlousTue o NPOU3BOAHON QYHKITHH, ee reOMeTpIIecKrii i buszmaeckmii cMbicn. VpapHenue
KacarenbHoH K rpaduky bymximm. IIpoussoqusie CYMMEI, PasHOCTH, IPOM3BENCHNA, JacTHEE. [Iponssommsie
OCHOBHBIX SJICMCHTAPHBIX (QynKimii. [IprMenenre nIponsBomHoi K HCCIICNOBaHNIO GYHKIHH H IOCTPOSHHIO
rpaduxoB. IIpouszeodnsie obpamnoti  gyuxyuu u komnosuyuy  @ynkyuu. TIpEAMEPEl MCIONB30BAHTS

IIPOM3BONHOH i HAXOKHCHHS HAMIYYINETO PEIleHHs B NPUKIANHBIX 3aja4ax. Bropasd mpowssonmas, ee
PCOMETPHIECKHM B QUIMISCKUT CMBICI.

Haxoxnerue ckopocTy s npornecca, 3aflaHHOro GopMynoi u rpagukoM.

Ileproobpaznas u mATErpalL. IIpumenenne onpenerennoro HHTETpaa Jjas HaXOXICHUs
UJIomaiy KPUBOIMHEHHOM Tpanenuy. Gopmymna Hezorona—IJleliGruna. Ipumepst npu-
MCHCHWS UHTErpaja B QU3KKe B reoMeTpum.



[IpakTHUuecKkne 3a0ATHI: .

HucmoBas mOCIENOBATENBHOCTD, CHOCOOR! €€ 3a/lanusd, BRAHCICHHS WICHOB IociexoBaTenbuocTH. Ilpenen
TIOCNEN0BATENHOCTH. beckoneuno yORIBaomas reoMeTprHIecKast IIPOTPECCHs. ) ‘
Iponssomnas: MEXaHWYECKHH M reOMETPHYSCKHN CMBICI IIPOM3BOAHON. YpaBHEHHE KacaTelbHOM B 0611{8‘11\1
suzie. lpasmwia m Qopmynsi auddepenumpopanus, Tabouna NPOHIBOAHEIX 3NEMEHTAPHBIX (YHKITHH.
Wccnemoparne GyHKIMA ¢ IOMOIIEIO NPOk3BOAHOH. HaxoxieHre HanrbOIBIIEro, HAUMCHBIIETO 3HAYCHAS U
IKCTpEeMaNbHEIX 3HaueHu#d Qyaxumu. MuTerpan u mepsooGpasmas. Teopema Heiorona—JleiGaumma.
TlpaMeneHne ATETpaNa K BEITHCIICHUIO (DH3MUECKUX BEIHIUH H IUIOMAICH.

I'EOMETPUSA
IIpsiMbie ¥ INIOCKOCTH B IPOCTPAHCTRE
Bsanmuoe pacmooxeHHe ABYX HPAMEIX B IIPOCTPAHCTBE.
TMapannenpHOCTE HPSIMOM ¥ INIOCKOCTH.
HMapannenpHOCTS IIOCKOCTEH.
TlepneHMKYNIPHOCTE NIPAMOH H ILTOCKOCTH. HepnenmuKkynsp W HakIOHHAs. YTOJ MEKAy OpAMOH H
IUTOCKOCTBIO. JIBYrpanHbli - yroi. Yrolil MeXIy IIOCKOCTSME. IlepIeHIuKyIsIpHOCTE IBYX IIIOCKOCTEM.
I'eoMerpraeckue npeo6pasoBaHHS IIPOCTPAHCTBA: IIAPALIETBHBIH OEPeHoC, CHMMCETPHS OTHOCHTENBHO
nnockocTa. llapanmnensHoe mnpoexTHposamWe. [li0wadb  OpMOZOHWIGHOT npoexyuu. VzoOpaxenne
UPOCTPAHCTBEHHEX (uryp.
' Muororpananxu
Bepmmnsi, peGpa, rpaHM MHOTOTpaBHEKA. Pazeepmxa. Mrnozozpannvie yenvi. Bomnmyxavie muozoepanuuxi.
Teopema Jiinepa.
Iprsma. Ipsavas u naxronnas npusma. [pasmsHas puaMa. Hapamenennnen. Ky6.
IImpamuya. [Ipasuiisras mupaMuna. YoeueHHas mupaMusa.
Terpasap. Cummerpun B KyGe, B mapamienclunese, B npuzme U nupamune. Cedenms Kyba, mpusMbl #
TIHPaMUIEL :
Ilpencrapnenue 0 IPaBHIEHEIX MHOTOTPAHHUKAX (TeTpasnpe, KyGe, OKTasape, JoAEKadape W HKOCAdAPE).
Tena m moBepxuocTu Bpamenns
Hummanp u xoHyc. YceueHHEN komye. OCHOBaHHE, BHICOTA, 6OKOBAT HOBEPXHOCTH, 0Opasyromas, pa3BepTKa.
OceBrie CeucHNS U CCUCHHS, TapalIeIbHbIC OCHOBAHHIO.
Ilap u cdepa, ux cegenns. Kacarenpras mwiockocTs K chepe.
H3mepenns B reomMerpun
Obrem 1 ero namepenwe. Hurerpansaas Gopmyna obbema.
Dopmyitsl 06beMa Ky6a, TPSIMOYTOIBHOIo napanjenenumena, TpH3Mbl, HUTHHIPA.
Dopmyisl 06beMa IAPAMATET H KOHYCA. DopMyIHI IIOIMAM TOBEPXHOCTEH IunAEpa ¥ KoHyca. Gopmynsr
00BEMa mapa ¥ mIomam chepsr Ioxobue Ten. OTHOMIEHNS IUIOTHAMICH NOBEPXHOCTEH M 0OOBEMOB TOTOOHBIX
TeJL
Kooprunars: u Bexropnt
HpsmoyronmsHast (#ekapToBa) creTema KOOp/MHAT B HpOCTpaHcTBe. DOpMyNia PacCTOAHHS MENKIY ABYMS
TO49KaMu. YpaBHenus cdeprl, niockocmu u npamoil. Bexroper. Monyis sextopa. Pasenmcrpo BEKTOPOB.
Cnoxende BeKTOpoB. YMHOXeHHE BCKTOpa Ha YMCIIO. Pasnoxenue BeKTOpa 0 HAIPaBICHHAM. YTo MEXITY
ABymst BekTopamu. [Ipoeknus Bexropa Ha ock. Koopaumars: BekTOpa. CKaNIpHOE MPOM3BECHHE BEKTOPOB.
Wcnonszoranue koopansar u BEKTOPOB IIPH PEINCHAN MATEMATHYSCKUX | NPAKIAIHEIX 34724,
HpaxTageckue 3anarns:

IIpusHaxy B3aMMHOTO PacIONOKEHAS IPSMEIX. YTOI MEXY IPAMBIME. B3anMHOe pacmosiokerHe HPSMBIX

H N7I0CKOCTEH. 1IeprenmKyap u HakIOHHAS K IIOCKOCTH. YToL MEKIY IMPAMO H IIIOCKOCTHIO. TeopeMsl o
B3aHMHOM pacTIONOXCHAY IPpAMOY i miockocTr. Teopema o Tpex NepIeH TUKYIspax.
Hpusnaxu # croiicTsa mapaielbHbIX 1 HCPICHIMKYIAPHEIX IUIOCKOCTeH. Paccrosume o Toukm 10
ILTOCKOCTH, OT NPAMOM [0 ILIOCKOCTH, PACCTOSHHE MCHK/IY TUIOCKOCTAMH, MEXIY CKPEINMBAIOIHMMHUC
IIPAMBIMH, MEXTy NIPOM3BOIBHEIME GUrypamMu B npoctpancTse. llapamiensroe mpoekTHpoRakde H ero
ceofictea. Teopema o nnowadu OPMOZORANLHOU MPOEKYUU MHO20V20NbHUKA. B3auMHOe pacnonoxene
NPOCTPaHCTBEHHEIX (uryp. Pazmuumbie pummi MHOTOrpanHuKoB. Mx m3oGpawenns. Ceuenms, pazsepTku
MHOrorpanHukoB. IInomans nosepxrocTn. Buasr CHMMETPHH B HPOCTpancTBe. CHMMETpHS Tl BPaIlCHUA H
MHOTOrDaHHHKOB. BbIMHCIcHHE IImomazell @ o6beMop. Bekroprer. Jleiicteug ¢ BexTopamu. Jlexaprosa
CHCTEMA KOOPIMHAT B IIPOCTAHCTBE. YPABHCHHE OKDYIKHOCTH, cheprr, mnockoctn. Paccrosmme MEKIY
To4KamH. [IeHCTBHA ¢ BeKTOpaMH, 3aaHHBIMM koopiuHataMy. CKaIpHOE IIpom3BeeHMe BEKTOPOB.
Bexroproe ypaBrenwe IpsMolt 1 TIOCKOCTH. Hicnonb3oBanue BEKTOPOB IpH I0KA3aTETBCTRE TEOPEM.



CTATUCTHUKA ¥ TEOPUSA BEPOATHOCTEHN

JJIeMEHTHI TEOPHH BEPOSTHOCTEH
Cobrrive, BepOATHOCTH COOHITHS, CIOXEHHE W yMHOMXGHHE BeposTHOCTel. [lousmue o Hesasucumocmu
cobvrmuii. Jluckpemnas cayyaiinas eenuuuma, 3axon ee pacmpedenenus. Qucnoevie Xapaxmepucmuxu
ouckpemnot cayuainot senyuunel. Ilonamue o 3axone GoTbUUX YHCEN.
DJIeMeHTBI MATeMATAYECKOH CTATHCTHKH

IlpencraBnenne NaHHBIX (TaG)MIE, AHATPAMMEL TPabUKE), 2eHEPATLHAS COBOKYHHOCHTD, svibopKa, coeonee
apugpmemuyeckoe, meouana. Ilonsmue o 3a0a4ax MameMamuweckoil Cmamucmuxy.
Pewenue npaxmuyeckux 3a0a4 ¢ npuMeneHUEM 8EPOINHOCTIHBIX MEMOO0E.
HpaxTageckne 3anuTas:

Kiraccmdeckoe olpesienenue BepOSTHOCTH, CBOKCTBA BEPOSTHOCTEH, TeOpeMa O CyMMe BEPOATHOCTEH.

Brrmcnenue sepostaocTeit. [Ipukiagasie sagamu. IIpeacTapicHue YUCIOBHX JAHHELX. Hprxnanasre 3anaqy.

JUnsi BHeayJWTOPHBIX 3aHATHH CTy/J€HTAM HAPSAY C pelieHWeM 3a71a9 H BEHIONHCHE IPaKTHYECKUX
3a/[aHKMA MOMKHO NPEANOXHUTE TEMBl HCCICIOBATEHCKHX W PedyepaTHBHEIX paboT, B KOTOPBIX BMECTO cepuit
OTACIBHBIX MEIKHX 3a1a9 M YHPaXHSHUH NPeJIaraloTcs CIOKETHHIC 3afaHms, TpeGYOIHe NIUTelbHON
paboTEl B paMKax OHOM MareMaTHYecKo CHTYAUHH. JTH TEeMBI MOTYT OBITh KaK WHIVBHAYaIbHEIMHE
3a/TAHUAMH, TaK M [PYIHOBBIME JIJii COBMECTHOI'O BEINIOTHECHHMS HCCIIEIOBAHNSL.

Hpumepnsie memot pechepamos (0oxnados), uccnedosamenvcrux npoexmos
* HenpepriBHEIe 1pobu. -

* IlpuMereHne COXKHBIX TPOLEHTOB B SKOHOMHUECKHX PacieTax.
* Hapanensnoe npoekTHpoBanye.

* Cpejipe 3HAYEHNS B UX IPUMEHEHHE B CTATHCTHKE.

* BexTopHO® 3a75aHHe NPAMEIX ¥ ILTOCKOCTEH B IIPOCTPAHCTERE.

* Croxenne rapMOHHYECKAX KosieGanmii,

* I'padrmeckoe pemmeHne ypaBHEHHi H HEPABESHCTS.

* IpasuibHbie ¥ NONyNpaBAIbHEE MEOTOIPAHHNKL.

* Konnyeckue ceueHys u ux IpUMCHEHHE B TEXHHKE.

* Ionsrue muddepennnana u ero mpunoxenus.

* CxeMbl IOBTOPHAIX HCTbITann BepHyIum.

* Viccneiopanue ypaBHERHi B HEPABEHCTB ¢ IAPAMETPOM.




5. TEMATHYECKOE IINTAHUPOBAHHUE

5.1TemaTudyeckni njaaH

Maxkcuam.

KoamiecrBo ayauropusix 9acos

Camocr.
Conepanne ofyserms y4aebuast IpH 09HOH (hopme 00yuenus (gac.) paGora
(manMeHoBaHMe PA3/IeIIOB U TEM) Harp z;;c: Beero Teop. Jlabop. | IIpakr. CIyAeHTa
?;Zg) obdydenne | 3aHATHHA | 3AHATHS (aac.)

Ilepselii cemecTp — 17 Henean
Breaenne 2 2 2 - - -

Pasznmen 1. 14 10 10 - - 4

PaspuTHe DOHSITHS 0 YHC/IC
Tema 1.1 JletictBuTemHEIe yncia 7 4 4 - - 3
Tema 1.2 Komriekcabie uncia 7 6 6 - - 1
v Pazgen 2. 45 28 26 - 2 17
Kopnu, crenenn, sorapudpmer

Tema 2.1 Kopuu, crenesn 20 14 14 - - 6
Tema 2.2 Jlorapudme: u ero 11 6 6 - - 5
CBOMCTBA
Tema 2.3 Jlorapudmugeckme 14 8 6 - 2 6
YpaBHEHHA

Pazmen 3. 49 32 32 - - 17

OcnoBbI TpHrOHOMETPHY

Tema 3.1 DoOpMyJIBI TPRTOHOMETPHH 26 18 18 - - 8
Tema 3.2 Tpuronomerpauecke 20 14 14 - - 6
YPaBHEHNS U HEPABEHCTBa

Pazpnen 4. 26 18 16 2 8

Pynaxomn H rpaguxn

Tema 4.1 Oyuxuun u ux croiicTea 8 6 6 - - 2
Tema 4.2 Crenennas, 3 2 2 - - 1
HOKa3aTelbHasd, JoTapuMuIecKas
yHKITIH
Tema 4.3 Tpuronomerpuaeckue 14 10 8 - 2 4
byrKuEn

Paspgen 5. 17 12 10 - 2 5

Kom6uuaropuxa

Tema 5.1. DnemenTer KOMOHHATOPHKH. 9 6 6 - - 3
Tema 5.2. ®opmyna Grmoma Herotoma 7 6 4 - 2 1
Hrorosas arrecramus no yuebro - - - - - -
JUCIMIUIMEE B paMKax
IIPOMEXKYTOUHOH aTTCCTALNU B
dopme muddepermuposanmoro
3adeTa.
Bceero B mepeom ceMecTpe: 153 102 96 - 6 51




Maxcum. KoingecTBO ayIHTOPHBIX 92COB C
N aMoCT.
Conepaamme ofyaenms i:ﬁﬁﬂ:za npu ounoil gopme odydenns (gac.) paGora
(HaHMeHOBaHHe PA3/1e/IOB H TeM) Py B Teop. JlaGop. | IIpakrt. | cTyaeHTa
cryAeiTa cero o0ydeHHe | 3aHATHH | 3aAHATHHA (aac.)
(gac.)
Bropoii cemectp — 22 nepenn
Pasges 6. 34 20 16 - 4 14
YpaBHCHHA U HEPABEHCTBA
Tema 6.1 ParmonansHsie ypasHeHns, 16 10 6 - 4 6
HEPABCHCTBA W CHCTEMBL
Tema 6.2 Tloxazarensubie u 7 4 4 - - 3
JIOTapEQMHAYECCKAE YPaBHEHHS,
HEPABEHCTRA M CHCTEMBL
Tema 6.3 Uppammonansasie 5 2 2 - - 3
YPaBHEHUS, HEPABEHCTBA, CHCTEMEL
Tema 6.4 TpuroHoMerpuueckue 6 4 4 - - 2
YPaBHEHHsI, HEPABCHCTBA, CHCTEMBI
Paznen 7.
Hauaia MaremMaTH4ecKkoro anamsa 55 38 36 - 2 17
Tema 7.1 Ilpomssogmas 34 24 22 - 2 10
Tema 7.1 Ileproobpassas u 21 14 14 - - 7
HHTErpat
Pazpen 8. -

MHOrorpanHHKH B KpyLJIble Te1a 69 46 40 6 23
Tema 8.1 Tlpsmete u muockocTy B 26 20 18 - 2 6
NIPOCTPAHCTBE _
Tema 8.2 Muororpanauku 19 12 10 - 2 7
Tema 8.3 Tema u noBepxHOCTH 13 8 6 - 2 5
BpamieHus
Tema 8.4 Msmepenus B reomerpun 11 6 6 - - 5

Pa3znen 9. 23 16 14 - 2 7
Koopaunath! u BexTops:
Tema 9.1 Koopmurats: 7 4 4 - - 3
Tema 9.2 Bexrops: 16 12 10 - 2 4
Paznen 10.
Craracruxa n reopus

BEpOSTHOCTEH 17 12 8 - 4 5
Tema 10.1 Dnements Teoprm 9 6 4 - 2 3
BEPOATHOCTEH
Tema 10.2 33‘16\1}&[6!1’1‘[&.1 8 6 4 - 2 2
MaTeMaTHICCKOM CTATHCTHKE
Hrorosas arrecramms mo yaeOHOH
JHCIHTIIMEE B paMKax
HPOMEXYTOIHOM aTTeCTAlu B ) ) ) - - -
dbopme sx3amena.
Bcero 8o BTopom cemecrpe: 198 132 114 - 18 66
Bcero no yuebnoii nucnanmmne: 351 234 210 - 24 117




5.2 XAPAKTEPACTHKA OCHOBHBIX BUAOB YUEEHOM AESATEJILHOCTH

Conep:xaune XapakrepacTuxa 0CHOBHBIX BHIOB AeHTENLHOCTH CTYICHTOR
(Ha ypoBHe y4e0HBIX AcHCrEHIT)
Brepenve O3HaKOMIICHHE ¢ POJIBIO MATEMATAKY B HayKe, TEXHUKS, SKOHOMUKE, HH(GOPMANMOHHEKX TEXHONOIHIX

H IIPaKTHISCKOH NeATenbHOCTH. O3HAKOMIICHHE C IeIIIMY U 33/Ia9aMi M3Y9eHHS] MATEMATHKH IPH
ocpoeHrn mpopeccrii CIIO u cnenmansrocteit CIIO

AJITEBPA

Paspurue OHATHA O
9HCTIS

Brinonsense apudMeTHIeCKUX AeHCTBYI HaX THCTAMH, COYETAs YCTHEIE ¥ IIACHMEHHBIE ITPHEMEL.
HaxoxieHue IprOIIKEHHEIX 3HATSHII BETHIAHE ¥ HOTPENTHOCTel BRBCTeH M (abComoTHOMN 1
OTHOCHTCIBHOM); CPABHEHHME THCIIOBBIX BEIPAKSHITH.

Kopmn, creneny,
norapumnl

OsHaxomneBde ¢ HOHATHEM KODHS 7-il CTELICHH, CBOMCTRAMY DajMKAIOB U NPaBUAaMH CpABHEHAS
KopHeH.

DopMynHpoBaHEE ONpe/ECHHMsS KODHS W CBOMCTB KOpHeH. Bhmucienme u CpaBHEHHE IOPHEH,
BEHIMONHEHWE MPUKPIKY 3HAUCHMS KOPHA.

IlpeoGpaszoBanre 9HCIOBHX # OYKBEHHBIX BEIPAXEHILH, comepxamux pamukaixsl. OnpepereHue
PaBHOCHIIFHOCTH BHIPAKEHMI ¢ pagAKaiaMi.

Permenre UppanMoOHaNbHBIX YPaBHEHA,

OzHakomyeHue ¢ MOHATHEM CTENICHH C AeHCTBHTEIbHBIM [IOKa3aTeeM.

Haxoxnernwe 3Ha9enmii CTEHCHN, MCHIONL3YA IPH HEOGXOUMOCTY HHCTPYMEHTAIBHEIE CPCHCTRA.
3armiCKIBaHAE KOPHS 7-if CTOIICHM B BUJE CTENECHH © HpOGHLIM HOKA3azTelieM # HaoGopoT. DopMyii-
POBaB¥C CBOHCTB CTENICHeH. BRrmcrenHMe CrefieHel C PAIMOHANBHBIM TOKA3aTENEM, RBLITONHOHME
UpVKUIKE 3HA9CHWS CTETCHM, CpapHenWe crerenel. I[IpeoOpasoBamme wiCNOBEIX W GYKBEHHHIX
BRIPAKCHHH, CO/IEPKANIIX CTEICHH, IPAMEHSS CBOMCTRA. PeleHue NoKasaTebHbIX YpaBHEeHUHA.
OsHakoMyeHHE ¢ NPUMEHEHUEM KODHEH M CTeleHeH NpH BEYECNCHUH CPEIHUX, BEJICHWH OTPE3KA B
«301I0TOM CeUeryMy. Pelenre NpHKiaHbIX 3224 Ha CIOKHEBIC TPOLCHTH

1Ipeobpasopanye
anre0pamIecKux
BBIPAXKCHUH

Baimossenme npeobpasoBaHuil BEIpaKe HIH, DpuMerenre GopMyn, CBI3aHHbLIX CO CBOMCTBaMY CTeme-
Helf 1 norapudMos. OnpeneneHre 06acTa Oy CTHMEIX 3HAYEHHAI JOrapEpMITIECKOro BEIPAKEHIA,
Pemenye norapudMumeckuy ypapHerii

OCHOBB! TPHT'OHOMETPHAY

OcHOBHBIE TIOHATUS

Wsyuerve pajiuamHOTO METONa HM3MEPEHWs YINOB BPAINGHWS ¥ WX CBASH C TPamycHOR Mepoif.
H300pakenue yIioB BpalEHAS Ha OKPYKHOCTH, COOTHECEHHE BEJMIMHEL YTHa © €X0 PACHOJOKEHHEM.
©opMyTHPOBAHNE ONPENEIECHIA TPHIOROMETPHISCKIX (hYHKIHH 1T YIJIOB IOBOPOTA U OCTPHIX YIIOB
TIPAMOYTOILHOTO TPEYIOJIbHUKA B OOBACHEHHE HX B3aHMOCBI3H

OcHogrsie TpUroHOMe- | IIpUMEHEHHE OCHOBHBIX TPUrOHOMETPHICCKIX TOXAECTR A7 BHIYHCICHHS 3HAUCHII TPUTOHOMETpH-

PHYECKUE TOXKAECTBA 9eCKEX GYHKIHIM 00 0JHOM W3 HUX

IIpeobpasoparms npo- | M3ydeHne 0CHOBHBIX (opmyn TpEToHOMETPEM: $OPMYIBI CHOKEHUS, YABOEHUH, NpeoGpazoBaHus Cy-
CTEHINHX TPUTOHOMETPH- | MMBI TPUIOHOMETPHUECKIX (ByHKIHMH B TPOM3BEACHNAE B TPOMIBE/CHISI B CYMMY ¥ IPUMEHEHUE IPH

YECKUX BRIPAKCHMI

BEIMHCICHIY 3HAICHISA TPUTOHOMETPAIECKOTO BEIPAKEHNS U YIPOEHNS IO,
O35aKOMICHEE CO CBOMCTBAMH CHMMETPHH TOYEK HA SAMHUYHON OKPYXKHOCTH ¥ IPEMEHEHME X IS
BLIBOJIA (POpMYN HpHBEISHAT

Ipocreitmme Tpurono-
METPHHECKHES YpaBHe-
HUA H HepageHcmea

Pemenue o gopmynam TPHTOHOMETPHIECKOMY KDYTY IIPOCTEHIINX TPHIrOHOMETPHIECKHX YD&BIICHNI.
Ipmvenenne o0mIX MeToROB pemenus YPaBHCHHY (IPHBERCHME K JIMHEHHOMY, KBafpaTHOMY, METOJ
PasJIONKeHHAA Ha MHOKHTE/H, 3aMEHBI IEPEMEHHOM) IIPH peIeHun TPHTOHOMETPUYECKHX YPAaBHEHMIA.
YMeHNe 0TMedaTh Ba KPYTe PemeHns NpocTeHmux TPHTOHOMETPHICCKIX HEPABEHCTR

APKCHHYC, apKKOCHHYC,

OsHakomzierne ¢ noHATHEM OGpaTHBIX TPHTOHOMETPHIECKAX (HyHKIH.

ApKTaHTEeHC YHCIa H3ygenne onpeneinennit apkcrnyca, @PKKOCHHYCa, apKTaHTeHCa TUCa, GOPMYTHPOBAHHAE HX, H306pa-
HKCHUS Ha EAWHHTHON OKPYRHOCTH, IpAMEHEHwe NIpA PEIICHHUY YpaBHSHHAH '
" DYHKIIHN, UX CBOMCTBA U TPAOUKH
DyuxIn;
Towsitae 0 BeMPEPEBHO- | O3HAKOMIICHAE ¢ TIOHSTHEM TNICPEMCHHOM, IPUMePaMH 3aBHCHEMOCTEH MEXK LY TIepeMEeHHEIMY.
ot GyHKIIH OsHakomienre ¢ DORsTHEM

TpaduKa, ONpeseNeHHe TPHHANICKHOCTH TOIKH rpaguKy (yEKmmm.
Onpenenenne no gopmyne mpocreiimeit SaBHCHMOCTH, BRJ2 e¢ rpatwka. Bripaxerue no dopmyne
OfHOM TiepeMenHol Yepes apyTae.

Haxoxuerue obnacts onpenenenns u o6nacri savenui byHKIMH




Coaep:xanue XapaxTepucTHKa OCHOBHBIX BHAOB JA€ATEILHOCTH CTYAEHTOB
(B2 ypoBHe yaebHbIX AcHCTBHIT)
CroiicTea QyHKITI. OzuaxoMerse ¢ npuMepaMy GYHKIMOHANEHEIX 3aBHCHMOCTEH B peaNsHbix npouefcax B3 CMENHbIX
I'padraeckas uaTep- | gucodimH. O3HaKOMIICHAE C JOKA3aTENbHBIME PACcCykACHUIMEA HEKOTOPHIX CBOHCTB JHHEHHOH X
npetaims. [pamephl | KBagpatwgHOM GYHKIMIL, NPOBEACHHE NCCISNOBaHUA JIMHEWHOH, KyCOWHO-IWMHEHHOM, ApoGHO-
(yHKuMORANBHEIX 33~ | MuHEHHOM M KBamparTHaHOM (YHKIMH, nocTpoeHse ux rpadmkor. IocTpoeRMe M UTeHHE rpaduKOB
BHCHMOCTEH B $ynxumit. Hecnenopanme ¢yrxipm. CocrasicHue BiI0OB QYHBKIME 10 FAHHOMY YCIOBHIO, pelICHHE
peambHBIX 3a/1aq Ha 3KCTpeMyM. Brimonaenre mpeobpazopanmii rpaduka (ysKums
TIpoLIecCcax ¥ ABJICHUAX
Obpatusie gynxmun | Visydenne nowsmus obpammoii hynkyuu, ONPENiCTCHUe BUNA M nocmpoenue zpaguxa obpamwoii

Gynkyuu, naxoscoenue ee obnacmu onpedenenus u obnacmu snauenuit. IIpmMencHEe CBONCTB
yHKumit IpH HCCISNOBARAN YPaBHEHII ¥ PEICHHY 38129 Ha SKCTpeMyM. O3HaKOMIIEHHE ¢ IOHATHEM

CHOKHOH QyHKIMY

Crenennrle, IIOKa3a~
TEIBHEIE, JIOTapHphMu-
YeCKHe U TPErOHOMe-
TprYecKue QYHKIIH.

Obparabie TPATOHOME-

TPUIECKHE (YHKITHA

Brraucnenne 3HageHuE QyHKOpd 1m0 3HAYEHMIO aprymedra. OnpejielieHue IMOJOXECHAA TOUYKH Ha
rpaduxe N0 ee KOOpIMHATAM W BaoGopor. .MIcmomssoBaEWe CBOICTB (GYHKHEH IS CpaBHEHHT
3HAYEHMH cTeTieRel 1 sorapumos. Hoctpoenne rpad kOB CTEIEHHBIX B NOrapAYMIAYECKIX (YBKIL.
PermeHpe NoKa3aTebHBX A IOTapH(MUGEcKrX ypaBHE Nl i HEPABEHCTR O M3BECTHBIM AMTOPHTMAM.
OzHakoM/eH#e ¢ TOHATHEM HeTPEPHIBHON IepHOAWTecKoi GyHKIHH, (OPMyHHMpoBanHe CBOKCTB
CHHyC2Z W KOCHHYCA, NOCTpoeHWe #X IpaduxoB. O3HakoMieHHe ¢ HOHSTHEM TIapMOHHYECKVX
KOeOannii ¥ IPHMEPaMH TAPMOHIIECKEX KONEOaBHil st OIMCAHAsS NPOLECCOB B ¢bm3EKe B ApyTUX
o0macTaX 3Hamus. O3HAKOMAGHHE C TIORSTHEM Da3pHIBHOM  HEpHOIYECKoit dyHKIHH,
opMyHpoBan¥e CBOUCTR TAHTEHCA ¥ KOTAHICHCA, TOCTPOSHHE HX IpadiKos.

Iprvencrre cBOHCTB GYHKIWG IS CPaBHEHVA 3HAYCHUH TPATOHOMETPHIECKAX QYHKIAM, pemeHns
TPHIOHOMETPHYECKUX ypaBHeHMi. [locmpoenue spaguxos o6pammbix mpuzonHomempusecku (yitkyui
u onpedenenue no spaguram ux ceoiicme. BEIOIHERE npeoOpazoBanyg rpadGukos

HAYAJIA MATEMATUYECKOIO AHAJIV3A

HocnepoBarensEoCTH

OsHakoMIICHHE ¢ NOHATHEM THCIIOBOM NOCIIECNOBATENEHOCTH, CHIOCOGAMY ¢ 3aJaHNA, BEUUCHCHATMH
€¢ WICHOB. OzHaKoMrenue ¢ noHamuem npedena nocredosamensrocmu. OIBAKOMICHHE C BHUACIE-
HUEM CYMMbI GECKOHEHOrO JUCIOBOIO Pslia Ha PHMepe BEITHCICHHUS CyMMBI GECKOHETHO YObBa-
Tommei reoMETPAIECKoil porpeccry. Pemenye 3ajad Ha NpUMeHenHe (OPMYIBI CyMMBI GECKOHETHO
YOBIBAKOIIEH reOMETPHIECKOM IPOIPECCHI

TIpomseoanas u ee
TNpAMEHEeHNe

OsnakomyieEMe C MOHATHEM NPOM3BOAHOK. M3ydemwe u (GOPMYTHDOBAHHE €€ MEXaHHUECKOTO U
TEOMETPHHECKOro CMBICIA, U3YYCHRE aNTOPYUTMA BHYUCHEHHS HPOM3BOAHON HA NDHMEPE BEIHCICHAT
MIHOBSHHOH CKOPOCTH ® YINOBOIO Ko3QduumeHTa xacarembuof. (COCTaBIeHme YpaBHEHHA
KacaTespHOH B oOmeM Bmme. VcBoemye mpasii udepeHImpoBanis, TabIHImI HPOMZBOAHBIX
SNEMCHTAPHBIX QYHKIWY, IpEMeHenye L1 auddepeHmMpoBass bymxumi, cocrannenws ypasHeHuS
kacaTensHOU. M3ydenue TeopeM O CBI3H CBOHCTE QYHKIMY 1 TOPOM3BOAHOH, GOpMYNUPOBKA KX,
Ilposenenue ¢ MOMOIIBIO TPOMIBOMHOM HCCHEAORAHNS ysxmm, 3a5asHON (BOPMYIONAY CTAHOBICHNE
CBSA3M CBOKCTR (YHKUMM ¥ NPOMBOXHOM N0 MX TpaduKaM. IIpumMerenHre TIPOM3BOAHON KIS PeNIeHHT
3aj@aq Ha HAXOKACHHS HANGONBINETO, HAMMEHBINETO SHAYCHNS ¥ HA HAXOXK/ICHNS SKCTpeMyMa

ITepsooGpasuas
¥ MHTETpaN

OsHakOMIICHHE ¢ TOHATHEM WHTerpana K nepeoobpasuoil. M3ydenme npasuia BHYHCICHHMA
nepsooGpasHoii u TeopeMsr Hutorona— JleitGumna. Pemenme 3a/]a4 Ha CBs3b IepBooOpaszHOd W ee
TPOM3BOIHON, BRMECISHAE NIEPBOOOPA3HOM I JaHHOM byBRIBHE.

Pemienve 3a71a9 Ba DpAMeReHye MATErpaNa [AIA BHIACHCHIN GU3HIECKAX BENMIMH B IIONAIel

YPABHEHWS 1 HEPABEHCTBA

VpaBHEHUA H CHCTEMBE
YpaBHeHUH
HepagseHcTRa B cHCTE-
MBI HEPABEHCTB ¢ ABYMS

Pemenune parmonanmbHeix, HppAMOHANBHBIX, MOKA3ATETLHBIX H TPArOHOMETPHIECKHUX YpaBHEHHNA H
cucrem. HcnomssoBamde CBOMCTB ¥ rpadmkor yHKumit s pemenps ypasHenuid. IloBTopenmpe
OCHOBHBIX [NpHCMOB DEIUEHMA CHCTeM. Pellenme ypaBHeHWH ¢ IpEMEHEHHEM BCex IpPHEMOR
(PasnoXerus Ha MHOXUTENH, BBEJCHHIA HOBBIX HEU3IBECTHBIX, IOJCTAHOBKH, FPAYHISCKOrO METOAA).
Pemenne cuctem ypapmemmit ¢ UPHMCHCHICM DasiMHEIX ¢roco60B. O3HAKOMIEHHE ¢ OGIMMU
BOLIPOCAMH DCHICHMA HEPABCHCTB M HCRONL3OBAHKE CBOWCIR H rpadukoB (ymEkimi npu pemerdan
HEPABEHCTB. PelcHne HEPaBEHCTB M CHCTEM HEPABEHCTR ¢ TPHMEHCHHAEM Das3IIFIHKX CHOCOGOB.
IlprMenerve MaTeMaTR9eCKHX METOZOB juIA PCIICHUA COAEPKATENBHEIX 3a1a9 M3 Pa3siHTHBIX
00nacteli HAVKM M HPAKTHKH. HHTepIpeTHPOBAKYE Pe3yNLTATOR ¢ YIETOM PeabHBX OrPaHEIESHEH

OCHOBHBIC TIOHATHA
KOMOHHATOPHKHA

Hsyuerne NpaBANa KOMGRHATOPYKY ¥ IPAMCHEHHS 0P perEeHny KoMOUHATOPHEIX 3a/ad.

Pemerwe xoM6unaTopuEx 3amas MetomoM nepefopa A [0 UpaBHAY YMHOKEHHS. O3HAKOMICHHS ¢
TIOHATHAMY KOMOWHATOPHKA: Pa3sMeIICHIAMH, COGeTAHAAMH, LEpecTaHOBKaME B GOPMYNaMH it HX
BeraHCreRnst. OObACHeHHe W mpuMeHenue GOPMYN ANS BEIGHCIECHES pasMemeHuii, HepecTAHOBOK K
CouCTaHMH NpH pemerwH 3a/1a4. O3HaKOMIIeHHE ¢ GHHOMOM HbIoToRa 1 TpeYromsHuKoM flackars,
Pemmenme npakraveckux saxad ¢ HCIONL30BAHMCM NOHATHH ¥ Ipasml KOMOHHATOPHKA

OneMeHTH TeOpHHI
BCPOATHOCTEH

M3ydgenwe xiaccmdgeckoro OTIPCHC/ICHAA BCPOATHOCTH, CBOHCTB BEPOATHOCTH, TEOPEMbl O cyMmMe
BEPOATHOCTEH. PaccMOTpenme IpuMepos i pemeHye 3a0a1 HA BEMACICHIE BEPOSTHOCTEH COORITHIT

IIpepcrasnerve pammmrx
(TabmeIel, THarpaMMEL,
Tpadukn)

OsHaxoMierne ¢ TIPCHCTABICHACM YUCTIOBEIX AAHHBIX ¥ UX XapaKTCPUCTHKAMH.
Pemenme OPpaKTUYeCKUX 3a/a9 HA oﬁpaﬁoTKy HHCIIOBBIX JAHHBIX, BRNIHCHCHTE X XAPaAKTCPHCTHK




Conepkanue

XapaxkTepuCTAKa OCHOBHBIX BUOB AEATEILHOCTH CTYICHTOB
(Ha ypoBHE Y4eOHbIX AeiicTBHH)

TEOMETPUS

[Ipsble B IOCKOCTH
B IIPOCTPAHCTBE

@opMyAMpOBKa W NPHBEASHAE JOKA3aTENbCTB IPH3HAKOR B3AHMHOTO DACHONOXEHUS IPAMBIX M IIOC-
xocteil. Pacnosnaganme Ha YyepTexax U MOJIEIIX PasNEIHBIX CIIY4aes B3aBMHOTO PACTIONOXKEHNS TIPsi-
MBIX ¥ IUTOCKOCTEH, apryMeHTHPOBAHAE CBOMX CYXICHHIL.

DOpMyNHPOBAHKE ONPEETICHIH, PH3HAKOB M CBOMCTB IAPAIIENBHEIX W HEPICHIRKYISPHBIX IIOC-
KOCTel, NBYTPaHHBIX ¥ IMHEHHEX YIJIOB.

BaInonHeHrHe TIOCTPOCHUA YIJIOB MEXAY NpPSMBIMA, OPAMOM U IIIOCKOCTHIO, MEXIY MIOCKOCTSAME IO
OLWICAHMIO M PACIIO3HABAHNE FX Ha MOJIEIX.

TlpuMenenye NPH3HAKOB U CBONCTB PACTIONOXKEHNS MPAMBIX H IIOCKOCTeH TIPH PEmieH iy 3a1ad.
M3zofpakenue ma pHCyHKaX M KOHCTPYMPOBAHWE HA MOJEAX NEPUECHAMKYIAPOB WM HAKIOHHBIX K
MITOCKOCTH, NPAMBIX, NapanIeNbHEIX IIOCKOCTEH, YITI0B MEKAY IPIMOH | ILIOCKOCTHIO H 060CHOBaHHS
TIOCTPOSHR,

Pemenve 3aKa% Ha BHMUCICHAS TEOMETPHUECKHX BeNHIMH. OIMCHBANHE PACCTOSHES OT TOYKHA O
TJIOCKOCTH, OT HPAMOH N0 INTOCKOCTH, MEXIY IUIOCKOCTSAME, MEKAY CKPEIIMBAIOIIMMUCS TIPAMBIMHE,
MEXAY NPOM3BONLHBEIMU (urypame B mpocrpaHctie. OPMYAMPOBAHME ¥ FOKA3BIBAHUE OCHOBHBIX
TEOPEM O PACCTOAHMAX (TEOPEM CYIIECTBOBAHMS, CBONUCTRA).

H3zobpaxenne Ha 9epTeRKaX ¥ MOJEIAX PACCTOSHES U 0GOCHOBAHME CBOMX CyxacHEH. Onpenenchvie i
BHITUCIICHNE PacCTOsENH B npocTpanctse. Iprmenernne GopMys & Teopem TIaHAMETPHYH I pere-
Mms 3anad. O3HaKOMJEHWE ¢ HOHATHEM HAPAUIENBHONO NPOSKTHDOBAHMS M Er0 CBOHCTBAMIEL
Dopmynuposanue meopemv 0 NIOUAOU OPMOZOHANBHOT HPOCKYUL MHOZ0Y2ORBHUKA.

IIprvenenne TeopyHd [1s 0G0CHOBAHES TOCTPOSHII H BLIYHCICHIH,

ApryMEHTHDOBAHHUE CBOMX CY/KACHWH O B3AHMHEOM PACTION0KEHIH TIPOCTPAHCTREHHLIX Guryp

MBHoTorpauHKa

Omicarye W XapaKTePHCTHKA Pa3jMYHEIX BUOB MHOTOIPAHHWKOB, TEPEYUCIICHAE HX SMIEMEHTOB U
CBOUCTB. MI306pakeHMe MHOTOIDAHHHKOR ¥ BHIONHEHHS TIOCTPOCHHESA HA M300paKeHuAX W MOJENIX
MHOTOTPaHHHKOB. BErancleH e TUASHARIX 3EMEHTOB ¥ YIJIOB B NPOCTPAHCTBEHHBIX KOHQUTYparmsax.
XapakTepucTaKa W H300pKCHHE CEUCHUS, Pa3BEPMKU MHO202paHHUKO6, BEMUCICHAES IUIOMANeit
nosepxHOCTel. [ocTpoetue mpocTelmuy cedennii Ky6a, TPU3MEL, MEPAMAEL 1lpumenenue gaxros
CBE/ICHEY ¥3 TiTaHEMeTpHH. O3HaXOMIIEHHE ¢ BHIAMM CUMMETpUH B TIPOCTPAHCTEE, dbopMyIEpOBaHEE
OTIPENENCHIH 1 CBOHCTB. XapaKTepHCTHKa CEMMETPHH Tell BPAIICHHS i MEOTOTPAHHAKOB.
TprMerenme CROMCTB CHMMETPHH TIDH PemeRyy 3a1ad. Mcromp3oBanye UpHOOPETEHHEIX 3BAHWA AL
HCCIICAOBAHKS ¥ MOASIHMPOBAEUS HECIIOKHBIX 321aq.

W300paxenne OCHOBHEIX MEOTOTPAHHHKOR U BEIONHEHHE PHCYHKORB

Tena u moBepxHOCTH
BpaIeHus

OsHakoMIeHHe ¢ BHIAMM Teq BpamleHws, (opmyanpoBaryie BX ONpeNeNeHM ¥ CBOKCTB. ®opmyma-
DOBAHHE TE0PEM O CEUCHMHN MIapa INIOCKOCTBIO ¥ INTOCKOCTH, KacaTensHO’ k chepe. Xapaxrepuctuka u
H300paXere Tel BpaleHW#, WX pa3sepTKy, cevucHms. Pelmesme 3azag Ha TIOCTPOCHYE CEUEeHUH,
BBITUC/ICHUS [UAH, PAcCTOAHMHM, yIrmoB, Imromaxei. Ilporenenye TOKA3aTeNbHbIX paccyxaenyii npu
pemeHiy 3anaq. IIprvenenwe CBOMCTE CHMMeTpHM TNpH pelGHAM 3amad HA Teja BpamieHns,
koMOuHammo Tex. M306paxenne OCHOBHBIX KPYTJIBIX TS A BHIOIHEHHE PHCYHKA 110

Vamepenns B
TeOMeTpHH

OsmaxomyieHMe ¢ NOBSTUAMM TIOMANY ¥ OGHEM2, aKCHOMAMH H  CRo¥cTBaMy, Pellomie 3ajad Ha
BAITHC/ICHHS MIOMAfel MIOCKAX (GUIYp ¢ NPHMEHEHHEM COOTBETCTBYIOLIMX dopmyn u daktor m
TMaHMETpEH. M3yuerne TeopeM O BEITHCIICHEN 0GBEMOB IPOCTPAHCTREHHEIX TE penieHye 3a1a% Ha
HpEMEHERHe (OPMyN BRMHCTeEES 00beMoB. H3yderwe dbopMyn I BEGMCTERMS IUIOmaxei
TOBEPXHOCTEH MHOTOIPAHHUKOB H TeX Bpamenns. O3HAKOMICHHE ¢ METOJIOM BLTHCTCHNS HACIANH
TIOBEPXHOCTH Chepsl. Pemenye 3a/1ay Ha BEMECICHES ITOMaielt HOBEPXHOCTH NPOCTPAHCTBEHHEEIX Tl

Koopaymarte: u BEKTOPLI

OsmaxoMileE#e ¢ moHATHEM BekTOpa. M3yueHue AEKapTOBOH CHCTEMBI KOODAHHAT B MPOCTPAHCTBE,
[IOCTPOCHHE [O 3aJaHHBIM KOOPAMHATAM TOYCK W ILIOCKOCTEH, HAXOXIEHHE KOODIHHAT TOYEK.
Haxoxnenwe yparenmif okpyaocTH, cdepst, IIOCKocTH, BHHECICHHe PACCTOSEII MEX Y TOTKAMA.
Hsygenme CBOHCTE BEKTOPHBIX BEMHHH, NPABHT PasNOXEHAT BEKTOPOR B TPEXMEPHOM IIPOCTPAHCTRE,
UPABIIT HAaXO# ACHHUS KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, TIPABYIT NEHCTBI ¢ BEKTOPaMH, 3a/ig8-
HbIME XoOpauHaTamy. [IprMenerre Teoprn Opy pelerny 3aa4 Ha JeHCTBIS ¢ BEKTOPaMH.

H3yqenue CkangpHOTO MPOWRBECHHS BEKTOPOB, BEKTOPHOTO YPABHCHMS WPAMOR W INIOCKOCTH.
MpuMeserne TeopuM NpH pemeHMM 3a1ad Ha JeHCTBHL © BEKTOpaMH, KOOPIWHATHEIA MeEToj,
TIPUMEHCHUE BEKTOPOR /IS BEIYHCIEHNS BEIMINH YINOB ¥ PACCTOSHMIL

OsHakoMyIeHEE © HOKa34TeIbCTRAMK TECPEM CTCPEOMETPHE O B3aHMHOM PaCcHOIONKCHUK TIPAMEIX H
INIOCKOCTEH ¢ MCHONR30BAEKEM BCKTOPOB




6. YU EBHO-METOAMYECKOE A MATEPUAJTBHO-TEXHUYECKOE
OBECHIEYEHWE PABOYEN ITPOI'PAMMBI YUEBHOM JUCHUILINHBI

6.1 MartepHalbHO-TEXHHYECKOE 0OeCCUeHHe

Jna peamasanmm pabodeii mporpaMMsl y4e6HOM JUCIATLUTHHE HMEFOTCS:
Y4eOnb1t kabuner « MaTeMaTukay,
Obopynosanne yaebHOro KabuHera:
CIeNUan3ApoBanHas yueGras Mebeln;
MHOTO( YHKIHOHANBHEIN KOMILIEKC IIPeIIo1aBaTe]L,
HarLAHbBe mocobus (cremmsr  «JluddepeHmmposanre W WHTerpapoBaHHe (YHKIMH OXHOMN
nepeMeHHOR (hopMynsl u mpasuna)»; «TpuroHomerpus. OcHOBHEIE (HOPMYIIBL TPUTOHOMETPHH.
DopMyIEl KOPHEH TPHTOHOMETPHYESCKMX ypaBHeHHH». «Jlorapudmei. OcCHOBHEIE bopMymE
JorapudMoB». :
nnakaThl: «KOMIIIeKCHBIE Tueia 1 IeHCTRAS Hajl HAME», «UUCTOBBIE MHOXKECTRA H ONEDALIH HAJ
HUMI?, «BepOsTHOCTS COOBITHS, «TEOPEMBI CIIOKEHH M YMHOKEHHS BEPOSTHOCTERY,
«CITy9aiHbIE BEMIUHbI ¥ X XAPAKTEPUCTHKAY, IOPTPETOB BELIAIOIIMXCS YICHHIX-MATEMATHKOB.
HH(OPMANEOHHO-KOMMYHHUKATABHEIE CPEICTRA,;
KOMIIICKT TEXHUYECKOH TOKYMEHTAIMH, B TOM THCIIC IACIOPTA HA CPEJICTRA OGYICHNS, HHCTPYKIK
110 MX UCHONL30BaHUIO ¥ TEXHHKE (e30IaCHOCTH;
O6ubmoTeuHEN GoH,

6.2 YueOHo-MeToaqHUECKOE OOecIcYeHAE

Jlareparypa ais CTyAeHTOR:

OCHOBHAS! :

1.

Matemaruka: anrebpa H HaYana MATEMATHIECKOTO AHAIA3A, TeOMETPHA: yIel. Iyt CTY A,
yapexnenut cpel. mpod. obpasosarus/ M.U. BaiuMaxos.- 3-¢ u3x., crep.- M.: M3garesckuit
LEeHTp «Axanemusy, 2017.-256¢.

2. Maremaruka: anreGpa ¥ Ha9ana MaTeMaTHYECKOTO aHAI3A, reoMeTpus: 3aadnuK:- y4ed. nocobue
A CTYA. y9pexacHuH cpen. upod. obpasosamas/ M. DBammakom.- 3-e w3 crep.-M.:
Usnarensckuit neRTp «AKamemusn», 2017.- 416¢.

JOTOTHITEIbHAS:

1. Boromosnos H.B. Maremaruka: y4eOnuk it CIIO/ H.B. Boromonos, ILU. CaMoitieHKO. — 5-¢ B3,
nepepab. u gor. — M.: UsnarenbeTso HOpaiit, 2017. - 396 ¢.

2. Teomerpus. 10-11 k. yue6. must 10-11 x. 00pazoBar. opraHmsanuii: 6a30BbIH B IPOMHIEHEL
yposers / A.B. IToropenos. 13-oe w3z, - M.: IIpocBemenne 2017.-175¢.

3. bammaxos M.M. Maremaruka (6a30BEIi yDOBEHE): VaeGHUK aas 10 xnacca: (OI'OC) Hsnanne: 1-e
w31, o Bemmycka: 2018-224c¢.

4,

bammakoB M.H. Maremaruxa (6a30Bbiit YPOBEHB): yueOuuk s 11 knacca: (PIOC) Usnanme: 1-¢

u3n1. l'og Beimycka: 2018-320c.

Jlureparypa nua upenogasareis:

- DenepaneHbDi 3aK0H 0T 29.12.2012 Ne 273-d3 «06 obpasosanuu 8 Poccriickoit Deneparnumy.

- llpukas Musncrepersa oGpasoBanust o Hayku P® or 17.05.2012 Ne 413 «06 YIBEPKICHHAN
denepanbrOro rocyapcTBeHHEOrO 00pa3zoBaTeNLHOrO CTaEIapTA CpeRHero (IOIHOro) obmiero
obpazosanusy.

- IIpuxas Mumucrepersa oGpazosanns u HayKH PO ot 29.12.2014 Ne 1645 «O BHeCEHNH B3MeHeHuT B
Iprkas MusrcTepeTsa oGpazoBanns u Haykn Poccriickoit @enepamum ot 17.05.2012 No 413 «O6
YIBEPRICHHA QeAepanbHOro rocyIapeTBEHHOTO 06pa3oBaTeNBHOTO CTARAAPTA CpeIHeEro (TIOIHOTO)
obntero 06pazoBaHuy.

- Hucemo Nenapramenta TOCY apCTBEHHOK MOMMTUKHA B Cepe IOArOTOBKH pabounx Kazpos u JII10
Munnctepersa obpazopanms u Hayku PO or 17.03.2015 Ne 06-259 «Pexomennanmu 1o OpraHy3aIuu
HOTYHCHUS CPEHETo 00mero o6pa3oBatus B Iperenax oCBOCHIS 00pa3oBaTeNEHEX IPOrpamMm
CPCIHETO MPODHECCHORATHHOIO 06Pa30BAHKS Ha 5a3¢ OCHOBHOLO o6mero o6pa3oBanus ¢ yaeToMm
TpeboBanuil Benepanbubix TOCYAapCTBEHHEIX 00pa30BaTeIbHEIX CTAHAPTOR U OJy9aeMOi’
IpoheccHH WM CHenAaBHOCTH CPCAHETO HPOGECCHORATEHOTO 06PA3OBAHMNY.



1. Maremaruka: anrebpa i Hagaia MATEMATHIECKOTO AHATA3A, TEOMETPUS: V4eb. s CTYL,
yapexuennit cpen. mpod. obpazosanns/ M.U. Bamvakos.- 3-e w3, crep.- M.: Uspatensckwmit
HEHTP «AKamemus», 2017.-256¢.

2. MaremaTuka: anrebpa B Hadaja MaTeMaTHYecKOTO aHATM3a, TEOMETpHS: 3ajavHuK:- yueG.
nocobue st CTy/l. ydapexaenust cper. npod. oGpasosanus/ M.M. Bammakos.- 3-¢ w31, crep.-M.:
W3 parensckwmii mentp «Axagemus», 2017.- 416c¢.

3. Maremarvka: Kuura mnsa mpenoznasarens. Merommdeckoe mocobme mis HITO. CIIO / MU
bammakos.- M.: Mzpatenscxuii nentp «Axamemus» , 2013.-224c¢.

4. boromonos H.B. Maremarnxa: yaeGuuk s CII0/ H.B. Boromosnos, I1.Y. Camoiinenko. — 5-e
U3, nepepad. u gon. — M.: Mizgaremscreo IOpaiit, 2017. — 396 c.

6.3 Undopmannonnoe obecrnedenne

Wmeercst BO3MOXKHOCTE CBOGOHOrO AOCTYIA OGYYAIOIIAMCS B HHTepHET B KOMIIBIOTEPHOM KIIacce
Bo Bpemst y4e6HOTO 3aHSTHS M B HEPHOA BHEY4eGHOM NESTENHHOCTH TIPH BIIONHEHAN BHEAY/H-
TOPHOH CaMOCTOATENbHOM pabOThl X HHAMBAAYAIBHOTO IPOEKTA.

HurepreT-pecypesr

http://www.academia-moscow.ru/reader/?1d=81733
https://biblio-online.ru/book/D4B1DES7-5DCA-464F-9D73-2B57AACBD299
www. fcior. edu. ru (MEbOpMaIEOnHEIe, TPCHUPOBOYHEIE 1 KOHTPOJIBHEIE MaTEPHATILI).
www. school-collection. edu. ru (Eaunast Komnexius madpoBbx 00pa30BaATEIBHBIX PECYPCOB).
9b6C:

e.lanbook.com DieXTpoHHO-6UOMOTEUHAs CHCTeMA H3aTeTsCTRA «JTakb.

ibooks.ru DnekTponH0-GrubIMoTe Has crcTeMa ARGYKC.

iprhookshop.ru Onexrponno-6ubmmoreanas cucrema IPRbooks.

biblio-online.ru dnexrporHo-6ubmioreunas cucrema IOpaiir.




7. KOHTPOJIb A OIIEHKA PE3VJILTATOB OCBOEHHUS JUCIUILIVHGI

OneHka KadecTBa - OCBOCHHS CTYNCHTAMH Y4cOHON MHCI{UIUTHHEI OCYIIECTBIIETC B IpOIECCE
TEKYINETO KOHTPOJIA yCIICBAEMOCTH ¥ HPOMEKYTOIHOM aTTecTanyi CTYJEHTOB. 5

Texymu#i KOHTPONL YCHEBAEMOCTH CTYAEHTOB IPOBOJHTCE IO BCEM BHJIAM ayJMTOpHON U
BHEAYAHTOPHOM camMOoCTOSTeNbHON pabOTH CTIYZEHTOB HA OCHOBE pa3paGOTaHHBIX MPENONARATE IEM
ONCHOHBIX MAaTCPHAIIOB, & TAKKE B COOTBETCTBUY € rPa)MKOM BHYTPEHHETO KOHTPOJSL. TeKymiuit KOHTpOIb
YCHIEBaCMOCTH OCYINECTBIACTCA IIPEIOJaBaTelieM 3a CUeT YUeOHOIO BPEMEHH, OTBEIEHHOIO HA OCBOCHIE
y4IeOHOH JUCHMIUIMHE KaK TPAJUIHOHHEIMY, TaK ¥ WHHOBAIHOHHBIMHA METOAAMH, BKIIFOUAsS KOMITBIOTCPHEIE
TEXHOJIOTHH. B

IIpomexyrodHas aTTecTanus OUECHUBAET PE3yIIbTATE y4eOHOM JeATeTLHOCTH CTy/IeHTa 3a cemecTp. B
HEPBOM CEMECTPe NPOMEXKYTOUHAS aTTECTANHS IO BCeM YUEGHBIM MUCIIAILIHHAM OPOBOJHICH B (hopme
maddepernuporarroro 3adera. Bo BropoM CEMECTPE MPOMEXKYTOUHAA AaTTECTallds IIPOBOIATCI B hopMme
9K3aMeHa (IHMCEMEHHOro) Mroromas arrecTaums mo y4e6HO# IUCIMIUIMHE HPOBOJMTCA B PaMKax
TPOMEKYTOIHOH ATTECTAIME BO 2 CEMECTPE H OLEHHBAET PE3YILTATHL y4eOHOR NEeSTeIbHOCTH CTYAEHTA 10
BCEH yaeOHO# TUCIHILIIHE.

DopMBI B METOABI KOHTPONS H OHCHKH pe3yJbTaroB OOYYeHHs JOJDKHEE HO3BOJSTH HPOBEPATH ¥
CTYACHTOB Ka9€CTBO OCBOECHHA COJICPIKaHHS 00y ICHNMS.

@OpMEI B METOIBI KOHTPOJIS 1

e OCBOCHHS JACHHILIHALI
Ipeamermnre pesyanrarst ocnoerns mmen OHCHKH Pe3yIbTATOB 00yYeHMs

— ChOpMHPOBAHHOCTE HPEICTABICHUN O MATEMATHKE KaK 9acTH - HabmodeHue;
MAPOBOH KyIBTYPEI H MECTC MATEMATHK# B COBPECMEHHOI - MOHUMOPUHS,
UHMBATH3AIHE, CIIOCO0aX OMMCAHWS SBICHHM PEATLHOTO MHDA HA - 0YeHKa memamuyeckis peghepamoe,

MaTEMaTHIEeCKOM SI3BIKE; O0KIA006; - MOHUMODUHZ U PetimuHe
— CHOPMHPOBAHHOCTS NPEJICTABICHHHA O MATEMATIUCCKUX | GbINONHCHUS DPANUYIHBIX 64008
UOHATHSX KAk BAXHEHIIAX  MaICMaTHIeCKHX — MOZEISX, | y4ebHot OessmenbHochmu;

TIOSBOIIONIMX  ONHUCHIBATG M M3Y9aThb DasHEIE HPOLECCHl H | ~OyeHKd aghpexmusrocmu u
SBICHWA,  NOHMMAHHC - BO3MOXKHOCTH  aKCHOMATHUECKOTO | KAYeCmed GbiNoiHe s yuebnuix
TIOCTPOCHMS MaTEMATHYECKAX TEOPHii; 3a0ay;

7 BIIQJICHHAC METONAMH NOKA3aTEeIBCTB M ANTOPUIMOB PEIICHHS, | - OYeHKA GbINONHEH YA u 3awuma
YMCHHAC MX [PUMEHSTH, [IPOBOIUTE JNOKA3ATEIBHEIE PACCYKACHUS | MEOpueckux u npoekmuwIx pabom;

B XO7Ie PEIICHUS 3a7ay; - oyenxa pabomel cmyoenma Ha
" BIAJICHAC CTAH/IAPTHEIME [IPHEMaMY PCIICHAS PAITHOHAIBHEIX | QONONHUMETLHbIX 3AHAMUSX;

¥ MPPAIAOHATBHBIX, TI0KA3aTE/HAIX, CTCIIEHHBIX, - Oyenxa pabomvt cmydenma na
TPHIOHOMETPHYCCKHUX YPaBHEHHH H HEPABCHCTB, HX CHCTEM; CEMUHAPAX, Y4eOHO-NPAKMULeCKUX

HCTIOTb30B2aHUE I'OTORBIX KOMUBIOTEPHEIX HPOTPAMM, B TOM UHCIIE Konghepenyusx, onumnuadax,

AL HOACKA TYTH PEINCHHAA ¥ WILTIOCTPAMY PEICHUS YPaBHCHRH | - KOHmpOnsHas paboma,

¥ HEPABEHCTB; mecmuposanue, 3ayem,

~— ¢)OPMHEPOBAHHOCTE NPEACTABNCHAN 00 OCHOBHELX HOHATHAX | Oughhepenyuposannviii 3auem,
MaTCMaTHIeCKOro aHAK3a W MX CBOMCIBAX, BAAJICHHE YMEHHEM | HK30MeH

XapaKTCPU30BaTh  MOBENCHHE  GYHKIWYE,  WCHOIB30BAHHE
HOMyMCHHBIX 3HAHUM JANS ONMCAHWSI ® aHaim3a peanbpHBIX
3aBHCHMOCTENM;

T BAAJCHHC OCHOBHBIMM IIOHATHSMH O IUIOCKHX ¥
HPOCTPaHCTBEHHBIX TI'€OMETPHIECKHX (HUIypaX, HX OCHOBHBIX
CBOHCTBAX; CHOPMHEPOBAHHOCTE YMEHHS paciio3HaBaTh reOMeTpH-
YeCKHe (DUIYPH Ha YEpTekax, MOIEIIX H B peabHOM MHpE;
IPUMCHCHHE H3YYCHHBIX CBOHCTB I€OMETPHYCCKUX ¢buryp u
(bopmyn qns pemenus TCOMETPUYECKUX 33129 U 33144 C IPaKTH-
YECKAM COEPXKAHHEM; :

— copMupoBanHOCTH TPEICTABICHAHA O MPOHeccax ¥ SBICHUIX,
MMCIOMMX  BEPOATHOCTHBIE  Xapakrep, CTATHCTUIECKUX
3aKOHOMECPHOCTAX B PpEalbHOM MHpE, OCHOBHBIX MOHSTHSX
JICMCHTAPHOH TEOPHM BEPOSTHOCTEN; YMCHHAH HaXOIWTh W
OUCHUBATE BEPOATHOCTH HACTYIUICHHS COOLITHIL B TIPOCTEHTIHX




DopMEI B METOABLI KOHTPOJIS ¥

HHS IUTAHBI
IIpesMeTHBIE Pe3yJbTaThl 0CBOCHHS {ACHHILIA OUEHICH PRy ALTATOR 06y eHHS

OpaKTHYECKUX  CHTYalldsX H  OCHOBHBIE  XapaKTEPUCTHKH
Cry4aiiHbIX BeIAYHH;

— BJaJieHue HaBbIKAMH HCIONE30BAHHSI IOTOBBIX KOMIIBIOTEPHBIX
TIporpaMM IpH pEICHWH 3a/1ad.

Onerka HHAMBHAYATHHBIX OGPa3oBATENBHBIX JOCTEKEHHH MO pesylbTataM TEKYLIEro KOHTpPOIS ¥
TPOMEKYTOTHOMN aTTeCTAlMH IPOM3BOIMICS B COOTBETCTBHHE C YHHBEPCATHHOH MIKATOi.

Ko/myecTBeHHAR OIeHKA HHANBHAYANLHLIX 06pa30BATENLHEIX
TlponenT pe3yIbTATHBHOCTHA -
JOCTHAREHNH
(pasMILHBIX OTBETOB) "
62711 (oTMeTKa) BePOAILALEL aHANOF JuxoToMHYecKas mKaia
86 - 100 5 OTIUYHO «3a9TEHOY
71 -85 4 X0pOIIO
51-70 3 YIOBIETBOPHTEILHO
50 u Menee 2 HE YAOBIETBOPHTEIHHO «HE 3a9TECHO»
He mputymmun k 5 HE YAOBIETBOPUTCIHHO «He 3a49TEHO»
BBEHIOJTHEHUWIO




Peuenszus

Ha pabouyio mporpaMMy yaeOHOM THCIUILTHHEL
OV .05 Marematuka
0a306as n0020MoGKa cpednez0 NPopheccUOHAILHOZ0 00PA306AHUA.

Astop nporpammer. 1lIsesosa H.A.— mpenonasarens nepsoit xareropuu Bpsrckoro ¢uamana IITYIIC

Pabouas nporpaMma 1o mampHOM AECIMINTHHE pa3paboTaHa B COOTBETCTBHH ¢ TpeGopanusmu Desepais-
HOTO TOCYI2pCTBEHHOIO OOpa3soBaTeNBHOTO CTAHAApTa OCHOBHOIO  obmero ob6pazosanus (IIpukas
Muno6prayka Poccuu or 17 mas 2012 r. Ne 413 B pen. npukasa MunoGprayxu Poccun ot 29.12.2014 Ne
1645). PaGogas nporpamMma ygaeGHoi mucnummvmer OYJ1.05 MaTeMaTHKa OTHOCHTCH K 0093aTeNbHOM JacTH
OCHOBHOH npoeccHoRaTLHOM 06pasosatensHOM nporpammel CHIO. MuTerpuposanaas yaeOHas AHCIUILTHAA
Matematuka sBnsercs y4eOHEIM HpeIMETOM oOS3aTeNbHOM npeaMeTHOM o6macT «MareMatnka u
napopmarukay DI'OC ocHoBHOro 06uwero o6pa3onanus.

Paboyas nporpamma ywebmoi mucnummmas: OY[.05 MaTteMaTka COCTOHT U3 CIE/YIOMEX PasIeiIoB:
1. O6mas xapakTepucTHKa YIeOHOM AUCIAIIMHEL
2. Mecto yueOHOM AHCHMIUIAHEL B y4eOHOM ILTaHe.
3. Pesymprarsl ocBOCHMS y4eOHOM HCIUAILITAHEL
4. Copnepxanue y9eOHON NUCIHAIINHLL
5. Tematwdeckoe rIaHUPOBAHNE.
6. YueGHO-METOJHYECKOE W MaTepHalbHO-TEXHUUECKOE ObecreucHue paboueil mporpaMMel yaeGHOH
TUCIUTIITHHEL
KonTporne u oneHKa pesynsTaToB OCBOCHHS YIe0HOM IMCIAIIHHEL

N

B noschurenmsmodl 3ammcke mporpaMmbl  cHOPMYNHPOBAHBI LEMHM OCBOSHHS  AMCIHILTHHEL
Pacpesienierue 4acoB IpPeIyCMOTPEHO B COOTBETCTBHE ¢ VYeOGHBIM IUIAHOM B VUUTEIBACT TIPOBEICHHE
KOHCYNbTalMH ¥ OPraHM3alHIO CaMOCTOATENEHOM PaGOTEl CTYCHTOB.

Temarpdeckuit nIaH EMEET ONTAMANLHOE PACIIPENCICHHE JACOB TI0 pa3jienaM ¥ reMaM Do o4Ho# Qopme
00y4eHHs, B COOTBETCTBHY C YIeOHEIM [LIAHOM.

Kax et pasien nporpamMMei OTpaxaeT TEMATHKY M BOIIPOCHL MIO3BOJLTDOLIAE, B TIOJIHOM 00heMe, U3yIHTh
HeOOXOMMMELH TeopeTrdeckuii Marepran. IIposesenue TPaKTHIECKUX 3aHATHH, HPEAYCMOTPEHHEIX paGoueii
TPOrpaMMOH, MO3BONSHOT 3aXpEelHTh TEOPETHHCCKUE 3HAHHA, NPHOOpETEHHEIC TIpY HM3YYECHUH NAHHOMU
JUCHUTITUHEL

Conepxanme paboueit 1iporpaMMe! yae6HON AACIMIUTHHEEL COOTBETCTRYeT TpeboranysiM DenepaibHOro
FOCYapCTBEHHOTO 00pa3oBaTENLHOIO CTAHAAPTa OCHOBHOTO 06Liero o6pasoBanus, IPUMEPHOH IIPOrPAMMEI
yaebnol mucommmusl OVJ1.05 Maremaruka.

Visydenne JaHHOH AMCUMILIEHBL CHOCOGCTBYET S(CKTHBHON M KAYECTBEHHOMN TOATOTOBKE MOJOIBIX
CHIEHHATHCTOB.

Pabouas mporpamma COmEpKHT MUHAMYM JUTEPATYPEl, HEOOXOMMMON I W3YYCHHS HAHHON
JUCHUATUTAHEL _
Paspaborannad nporpamva yueGHON AMCHEMTHHELL OV].05 Maremaruxa DPEeKOMEHAYyeTCs g

HCIOJB30BaHUAS B Y‘{GﬁI-IOM IIPOHECCe IIpH IOAIOTORKE OGanIOIIH/IXCSI oo  BCEM peam3yeMBIM
CHCIMAJILHOCTSIM.
o

Oxynera B.B.




Peitensusa

* Ha pabouyro IporpamMMy yIeOHON THCTAILIHHEEL
OJ1.05 Marematuka
b6azoeas noOzo0mosKa cpedHezo NPOMeccUOHATbHOZO 0OPA30BAHUL.

Asrop nporpammer:  Isemosa H.A. — mpenonararens neppoit kareropus Bpsuckoro dumana ITVIIC

Pabouas mporpamMma 1o AaHHO# jECHEIIMEE paspaboTana B COOTBETCTBHM ¢ TpebopanmaMu Degepalb-
HOTO TOCYJapCIBEHHOIO 0Opa3soBaTeNBHOIO CTAHZApTa OCHOBHOro of0mero obpasoBamms (IIpukas
Munobprayxu Poccrnm or 17 mas 2012 1. Ne 413 B pen. npukaza Munobprayku Poccuu or 29.12.2014 Ne
1645). PaGogas mporpamma yueGuoi mucrmmmaas OJ].05 MaTemarnka oTHOCHTCS K 00S3aTelbHON dacTH
OCHOBHOH npoteccHoRansroi 06pasoBatensHoi mporpamme CIIO. MuTerpupopannas yue6HAS JHCIUIIHHA
OJI.05 MatemaTyka siBisieTcs yaeOHBEIM npeametoM obs3aTenbHOM mpenMmerHol ofmacta «Martemardka ¥
undopmarukay PI'OC ocHOBHOrO 06mIEro 06pa3oBaHHs.

PaGouas nporpamma yuebro# mucrpmmnsr OJ].05 Martemaruka COCTORT W3 CIEIYIONHX Pa3Aeios:
Ob1nas XxapakTepuCTHKa YIeOHON NACTHATIIHEEL.

MecTo yueOHOM AUCIMIUIMHLL B yae6HOM IIIaHe.

Peaynerathr ocBOCHUS y4eOHOM AHCHUIIIAHEL

Conepxanue ydeOHON TACIMILTHEELL

Temarmaeckoe mnanuposanue.

Y4e6HO-METOMIIECKOe H MATCPHATHbHO-TCXHHUISCKOE 0OeCIeUeHue pabodeli mporpaMMer y4eOHOM
JACHUTLIHHEL ’ v

KoHTpoms 1 OIieHKa Pe3yIbTaToB 0CBOSHHS YUeOHOH AUCIHILTHHEL

.

O W

~

B nosicautenbrol 3anmncke mporpaMMer chOPMYITHPOBAHEI M OCBOSHYS ACITATLIAHEL Pacnipenenieane
4acoE [PEIyCMOTPEHO B COOTBETICTBHH C Y4YeOHBIM IUIAHOM ¥ YUMTHIBAET NPOBEICHHE KOHCYIbTAUWN H
OpraHy3a}I0 CAMOCTOSTCILHOH paboThl CTYAEHTOB.

Temarudeckuii nnaH uMeeT ONTHMAIBHOE PacnpeiencHie 9acoB MO pa3zenaM W TeMaM HO ogHO#H (opme
00y4eHHs, B COOTBETCTBHY ¢ YIeGHBIM IIIAHOM.

Temamuueckuii naan yuebrnol OucyuniuHb umeem crReoyrouue pazoenvt U membl:

Pazpen 1. PasBurme nousrus o gmce.
Tema 1.1 JleficTBuTEbHEIE TRCTA.
Tema 1.2. Komuiexcurle qucna.

Paznen 2. Kopuwu, crenenn, Jorapadmer
Tema 2.1. Kopuu u crenenn.

Tema 2.2. JTorapum u €ro cBoicTBa.

Tema 2.3. Jlorapumudeckue ypaBHeHus.

Pazxea 3. Ocmossi TparonoMerpun.
Tema 3.1. Gopmyisr TPHUTOHOMETPHH.
Tema 3.2 TpuromoMeTprYecKye ypaBHEHAS 1 HEPABEHCTB.

Paznen 4. ®yuxnun, ux ceoiicTea rpaguks.

Tema 4.1. Oysknyn 1 ux csolicTra.

Tema 4.2. Crenennas, HoKasaTebHast, Jorapudmmaeckas hyaxmmm.
Tema 4.3. Tpuronomerpuaccxue byHKIHH.

Pazpmen 5. Komounaropuia
Tema 5.1. DnemerTsr KOMOHHATODUKHL.
Tema 5.2. Dopmyna 6urOMa Herotona.



Pasznen 6. YpaBHenAst B HEpaBeHCTBA.

Tema 6.1. ParioHaibHbIe YpaBHEHNS, HEPABEHCTRA B CHCTEMEL

Tema 6.2. TToxazarenpHbie B IOTapi(MAYECKEE YPaBHEHIIS, HEPABSHCTRA, CHCTEMEL.
Tema 6.3. Vpparmonaibapic ypaBHCHHS. HEPABEHCTBA H CHCTEMBL

Tema 6.4. TpuroHoMeTprIeCKUE YpaBHCHIS, HEPABEHCTBA M CHCTEMBL

Paznen 7. Hagana MaTeMarageckoro aHAJIN3a.
Tema 7.1. IlpomsBonHas.
Tema 7.2. IlepBooGpasHas u MHTETPAL.

Paspen 8 MBororpasHuxku ¥ KpyrJbie Telia
Tema 8.1 1lpsamEle H MIIOCKOCTH B HPOCTPAHCTERE.
Tema 8.2 MuororpanHuky.

Tema 8.3 Tena v HOBEPXHOCTH BpALICHHMS.

Tema 8.4 W3mepenus B reoMeTprn.

Pasgen 9 Koop/MHATEI B BeXTOPSI
Tema 9.1 Koopaunarer.
Tema 9.2 Bexrops:.

Paznen 10. Crarmernka | Teopusi BepossTHOCTeH
Tema 10.1 DnemeHTHI TEOPHH BEPOSTHOCTEH.
Tema 10.2 DneMeHTHI MaTeMATHYECKOM CTATHCTHKE.

Kaxcnpui pasnen mporpaMMbl OTpakacT TEMATHKY ¥ BOTIPOCHI, IIO3BOJBIIOIIKE, B TIOTHOM 06BEME, H3YYUTH
HeOOXO/mMbLH TeopeTHdeckuit Matepyuan. [IpoBecHre TPAKTHYECKUX 3aHSTHIA, IPEAyCMOTpEHHEIX pabodei
IPOrpaMMOM, HO3BOILHOT 3aKPENHTh TEOPETHUECKAE 3HAHWSA, NPHOOPETEHHBIC NPH W3YICHWH NAHHOK
JUCHHATITAHEL

Conepxanue paGodelt nporpamMmel yIe6HON AUCIHILIAEEL cooTsercTByeT TpeboBanusam DenepambHOro
TOCYAAPCTBEHHOTO 00Pa30BATeNBHONO CTAHAAPTA OCHOBHOTO 06iero 06pasoBanma, IPAMEPHOH HPOrPaMMEL
yaeGHOH mrcnumnmas MareMarnka.

Msyuenwe JaHHOH JMCUMILIHHEI CIOCOGCTBYeT >b(EKTHBHOM M KaueCTBEHHOHM MOITOTOBKE MONOEIX
CIIEIMATHCTOR.

Pabouas nporpaMMa COZepHT MUHMMYM IHTEDATYDEL, HEOGXOMMMON IIIf M3YUEeHHS JAaHHOH
TVACIIHITAHEL

Paspaborasnas mporpamma yqeﬁﬂoj;? AVCIHUIUIMEEl MareMaTHka peKOMEHIYeTCs U HCIIOIb30BAHHUS B
yebHOM TIpoIiecce NpH NOATOTORKE QOYUAIOMMXCS 10 BCEM PCATH3YEMBIM CHEAATEHOCTSM.
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