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HOACHUTEJIBHAA 3AIINCKA

[Tporpamma o6meo0pa3oBaTeNbHON y4eOHOW MUCIUIUIMHBI «MareMaTuka» mpeaHa3HavYeHa
IUISL M3y4eHUSI MAaTEeMaTUKU B MPO(ECCHOHATBHBIX 00pa30BaTEebHBIX OPraHU3ALUAX, PEATU3YIOMINX
00pa30BaTeNbHYIO MPOTPaAMMy CpeaHero oOIero oOpa3oBaHHsS B Mpeleiax OCBOCHHUS OCHOBHOM
npodeccroHanbHOM 00pasoBatenbHOi mporpamMmbl (OITOIT) CITIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsl TIPU TOJATOTOBKE CICIUAIMCTOB CpPEAHEr0 3BeHa 1o creruanbHocTH 34.02.01-
CecTpuHCKOE JIeT10.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odmiero odpazoBaHUs,
MPEIBABISEMBIX K CTPYKTYpPE, COJCPKAaHUI0O M pPe3yJbTaTaM OCBOCHHUS YUEOHOW JIUCIUTUIHHBI
«MartemaThKa», U B COOTBETCTBHUM C PEKOMEHTAIMSIMHU IO OPraHU3alyd IOJIYYCHUS CPEIHETO
obumiero oOpa3oBaHMsT B  TpeAenax OCBOEGHMSI  00pa3oBaTelbHBIX IPOTrpaMM  CPEIHEro
npodeccrnoHabHOrO 00pa3oBaHus Ha 0a3e OCHOBHOIO 00Iero oOpa3oBaHUs C y4e€TOM TpeOOBaHUM
(benepadbHBIX TOCYJAPCTBEHHBIX O00pa30BaTENbHBIX CTAHJAPTOB W TIOJIYYaeMOM CIEIHATbHOCTH
cpenHero mpogeccuoHaIbHOTO 00pa3oBaHus (MUcbMo JlemapTaMenTa rocyJapcTBEHHOMN MOJTUTHKU B
cdepe moaroroBku padbounx kaapos u JIMO MunoOprayku Poccuu ot 17 mapra 2015 r. Ne 06-259),
c yuetoMm IIpumepHOil OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl CpPEAHEro oOIiero odpa3zoBaHUS,
0/7I00peHHON perieHueM (enepaibHOr0  Y4eOHO-METOJUYECKOTO OOBEIMHEHUS] MO O00IIeMy
ob6pazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

Conepxkanrie mporpaMMbl  y4eOHOW  JUCIUIUIMHBI «MaremaTuka» HampaBJICHO Ha
TOCTIDKEHHUE CISTYIONINX Heseii:

® HMETh MPEJCTABICHUS O COMMATBHBIX, KYIbTYPHBIX U HCTOPUYCCKUX (PAKTOPAX CTAHOBJICHHS
MaTeMaTHKH;

e (opMHUpOBaHHE JOTUIYECKOTO, ATITOPUTMHUECKOTO U MATEMATHYECKOTO MBIIILICHHS,;

® yMeHHE NPUMEHSTH MOJYYCHHbIE 3HAHUS MPU PELICHUH PAa3IUYHbIX 33]a4;

® [OJy4YE€HHE TPEJCTABICHUNH O MaTeMaThKe KaK 4YacTH OOLIeYeIOBeUeCKON KyIbTYpBHI,

YHHUBEPCATbHOM S3bIKE HAayKH, IMO3BOJISIONIEM OMUCHIBATH U U3y4aTh peajbHbIC MPOLIECCHl U

SIBJICHUSL.

B mnporpammy BKIIIOYEHO cOJEp)KaHHE, HalpaBIeHHOE Ha (OPMHUPOBAHUE Yy CTYICHTOB
KOMIIETEHIINH, HeoOXomuMbIx i1 KadectBeHHoro ocsoenust OIIOII CITO na 0Oa3e OCHOBHOIO
obuiero oOpa3oBaHHsl C MOJyYEHHEM CpeIHEro oOmero oOpa3oBaHMs; MPOrpaMMBbl MOJITOTOBKU
cnenuanucToB cpennero 38eHa (ITIICC3).

B paboueii mporpamme y4eOHOI IMCHUILUIMHBI «MaTeMaTuka» OIUCHIBACTCS COJAEp)KaHUe
y4eOHOT0 MaTepHala, MocjieJOBaTeIbHOCTh €ro U3y4eHUs, TeMAaTUKa MPAKTUUYECKUX 3aHSATUH, BUJIBI
CaMOCTOSITENIBHBIX paboT, pacrnpefefeHue Yy4eOHBIX YacoB C YYETOM CHEHU(HUKU I[POrpaMm
MOATOTOBKH CIIEUAINCTOB CPEAHETO 3BEHA.

[IporpaMma MOXKET HCIONB30BATHCS APYTUMH MPO(HECCHOHATBFHBIMU 00pa30BaTEIbHBIMU
OpraHu3alUsIMH, PEaTU3yIOIUMHA 00pa30BaTEeNbHYIO0 MPOrPaMMy CpeJHEero ooiiero oopasoBaHus B
npexaenax ocoeHus: OITOIT CITO na 6a3e oCHOBHOTO 00111eT0 00Opa30BaHMs.

Peanusanus o6meoOpa3zoBaTeibHON yueOHOW NUCHUIUIUHBI «MaTeMaTHKa JOIMYCKaeTCsl KaK
B ouHOM (Qopmare oOyuyeHus, Tak U B (opMare SIEKTPOHHOTO OOYYEHHS C HCIOJIB30BAHUEM
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHl.



OBIIAS XAPAKTEPUCTUKA YUYEBHOMU JUCIHHUIIJINHBI
«<MATEMATHUKA»

MaremaTrka sBisieTcss  (pyHIAMEHTanbHOM 00IIe00pa30BaTeNbHON  AUCHUILUIMHON  CO
CJIO’KUBIIMMCS YCTOWYHMBBIM COAEPIKaHUEM U OOIMIMMU TPEOOBAHUSMHU K OJATOTOBKE 00yYarOIINXCS.

B mpodeccronanbHpIx 00pa30BaTEIbHBIX OPraHU3ANMAX, PEATH3YIOUINX 00pa30BaTEIbHYIO
nporpaMmy cpensero oomiero odpazosanus B npenenax ocBoenust OITOIT CIIO na 6a3e 0CHOBHOTO
o0miero 0Opa3oBaHusl, H3y4eHHUE MAaTEMAaTHKH UMEET CBOM 0COOEHHOCTH B 3aBUCHMOCTH OT MPO (IS
npo(heccHOHATFHOTO 00pa30BaHUSL.

ITpu ocBoenun cnienmansHOcTel CITO ecrecTBeHHO-HAYIHOTO TTPO(UIIS TIPOPECCHOHATBHOTO
oOpa3oBaHUs MaTeMaTHKa n3ydaercs Ha 6a3oBoM ypoBHe DI'OC cpennero obiero oopa3oBaHus.

OOmrre nenu N3y4eHnst MaTeMaTUKU TPAAUIIMOHHO PEATU3YIOTCS B YETHIPEX HAIPABJICHUAX:

1) obuiee nmpencraBieHre 00 UASAX U METOJIaX MaTeMaTHKU;

2) UHTEIIEKTYyaJIbHOE Pa3BUTHE;

3) oBnajieHue HEOOXOAMMBIMHA KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMH;

4) BocnuTaTeNBEHOE BO3ICHCTBHE.

Jlnst ecrecTBEHHO-HaydHOTO  mpoduias  mnpodeccnoHaabHOTO — oOpa3oBaHus — OoJiee
XapaKTepHBIM SIBJIICTCSl YCHJIGHHWE OOIIEKYIbTYPHOH COCTaBJISIOMEH y4eOHOW IMCHIUIUIMHBI C
OpHEHTAallMel Ha BU3yallbHO-00pa3HbIi U JIOTMYECKUH CTUIIN Y4eOHO# paboThI.

Conepxkanrie y4eOHOW JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH
COJIepKaTeIbHBIMY JJMHUSAMHU 00YIEHHUSI MaTeMaTHKE:

eanreOpanyveckasi JIMHUS, BKITFOYAIONIAs CHUCTEMATH3aIlMI0 CBEICHHH O YWCIaX; U3y4YeHHUE
HOBBIX W 0000IIeHNEe paHee M3YyYCHHBIX Omepaiyii (BO3BEICHHE B CTENCHb, M3BJICUCHHE KOPHS,
Jorapu(MUpoBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC M OOpaTHbIE K HUM); U3Y4YEHHE HOBBIX
BHUJIOB YHUCJIOBBIX BBIp@KEHUH U (OPMYJ; COBEpIICHCTBOBAHHWE MPAKTUYECKUX HABBIKOB U
BBIYMCIUTENIBHON KYIbTYphI, pacHIMpEHHE M COBEPIICHCTBOBaHHE ajre0pandeckoro armapara,
chOpMHUPOBAHHOTO B OCHOBHOI IIKOJiE, W €ro MPHUMEHEHHE K pEIICHHUI0 MaTeMaTUYeCKUX U
MPUKJIAIHBIX 3a]1a4;

B TEOPETUKO-(YHKIMOHANbHAS JIMHUS, BKJIIOYAIOIIas CUCTEMAaTU3alMI0 U pacIlupeHue
CBeICHMI O (PYHKIUSIX, COBEPIICHCTBOBAaHUE TpadUUeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH
UaessMM W METOJaMU MaTeMaTH4YecKOoro aHaiau3a B oObeMe, IO3BOJISIONIEM HCCIIEeI0BaTh
JJIEMEHTapHble (QYHKIMHU M pelaTh MpOoCTeillne reoMeTpudyeckue, (GU3NYECKUE U JIpyrue
MIPUKJIAIHBIE 3a/1a4H;

B JUHUS ypaBHEHHM M HEPaBEHCTB, OCHOBAHHAs Ha MOCTPOCHUH M HCCIEIOBAHUU
MaTeMaTHYeCKUX MOJENell, mepecekaromascs ¢ aareOpanyeckoil U TeopeTUKo-(yHKIIMOHATbHON
JUHUSMU M BKJIIOYAIONIAs Pa3BUTHE U  COBEPILICHCTBOBAHUE TEXHHUKH anreOpanyecKux
npeoOpa3oBaHUi JJIsl pelleHUs] YPAaBHEHUN, HEPABEHCTB M CHCTEM; (POPMUPOBAHUE CIOCOOHOCTU
CTPOUTH U HCCIENOBAaTh MPOCTEHIINEe MaTeMaTHUYEeCKUe MOJIENIM MPHU PEIICHUU MPHUKIAAHBIX 3a7a4,
3a]1a4 U3 CMEKHBIX U CTIEHUATbHBIX TUCIUTLINH;

B reoMeTpuueckas  JUHHUS,  BKJIIOYAION[As  HArjsAHbIe  TPEACTAaBJICHUA O
MPOCTPAHCTBEHHbIX  (GUTypax U U3ydeHHE WX CBOMCTB, (GOpMUpOBaHHE U  Pa3BUTHUE
IPOCTPAHCTBEHHOTO  BOOOpa)KeHMs,  pa3BUTHE  CIHOCOOOB  TI'€OMETPHUECKHUX  H3MEpEeHMHi,
KOOPAMHATHOTO ¥ BEKTOPHOTO METOJIOB JJIS pEIIeHUs] MaTeMaTUYeCKUX U MPUKIIAJAHBIX 3a/1a4;

B CTOXaCTHYECKasi JIMHUS, OCHOBAHHAs Ha pa3BUTUM KOMOWHATOPHBIX YMEHHH,
MPEJCTAaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro MUPA.

Paznienbl (TeMbl), BKJIIOYEHHBIE B COJEp)KaHHWE Yy4eOHOW MUCLMIUIMHBL, SBISIOTCS OOLIUMM
s Becex mpoduiied npodeccuoHanbHOro 00pa3oBaHUs U MPHU BCeX oObeMax y4yeOHOTO BpEMEHHU
HE3aBUCUMO OT TOTO, ABJISIETCS JIM ydeOHasi TUCIMIUTHHA «MaTemMaTukay 6a30Boi MM NPo(UIbHOI.

B npumepHBIX TeMaTHYECKHX IUIaHaX MpOrpaMMbl ydeOHBIH MaTepuall peCTaBiIeH B (hopme
YepeyIoIerocsi pa3BepThIBaHUs OCHOBHBIX COJAEPKATENbHBIX JIMHUN (anredpanyeckoi, TEOPETUKO-
(GyHKIMOHATBLHOM, YpaBHEHHH M HEPABEHCTB, F€OMETPUUYECKOM, CTOXaCTUYECKOM), YTO MO3BOJISIET
ruOKO MCMOJIb30BaTh UX PACIOJIOKEHHE U B3aUMOCBS3b, COCTABIIATh PaOOUMil KaJleHAapHbI IUIaH,
Mo-pa3HOMY uepeaysl yueOHble TeMbl (TJaBbl yUeOHUKA), YUUTHIBas Ipo¢mib MpodheccuoHaTIbHOTO



oOpaszoBanus, cnenuduky ocBamBaemoil cnenuanbHocTn CIIO, rryOuHy u3yudeHHsl MaTepuana,
YPOBCHBb MOATOTOBKHU CTYACHTOB 110 IMPEAMCTY.

HpennaraeMLIe B MPUMCPHBIX TEMATUYCCKHUX IIJIaHAX PA3HBIC 00BEMEI yqe6H0r0 BpPEMCHHU Ha
HU3YUCHUC OHHOfI U TOM XK€ TEMBI PCKOMCHAYCTCA HMCIIOJIB30BaTh IJIA BBIIOJHCHUA Pa3JIMYHBIX
y4eOHBIX 3a7aHuil. TeM caMbpIM pa3nuuus B TpeOOBaHMSX K pe3yibTaraM OOy4YEeHHUs HPOSBATCS B
YPOBHE HaBBIKOB 10 PELICHUIO 3a/]a4 U OIbITE CAMOCTOSATEIbHON pabOTHI.

Nzydenne o0OmeoOpa3oBaTebHON yUeOHOW JTUCIHMIUIMHBI «MareMaTHKa» 3aBepIIacTcs
IIOABECACHUEM HUTOI'OB B (bopMe OK3aMCHAa B paMKax HpOMC)KyTO‘-IHOfI arrectaiui CTYACHTOB B
nporiecce ocBoeHus: ocHoBHoi OIIOIT CIIO ¢ momydenueMm cpeanero oOmero o0Opa3oBaHUs
(IITICC3).

MECTO YUYEFHOM JUCIHUILIMHBI B YYEBHOM ILJTAHE

VyeOnass gucnurmiuHa «MareMatuka» SBISETCS Y4e€OHBIM TMPEIMETOM 00s3aTebHOU
npeaMeTHo oomactu «Matemartuka u uHbopmarukay OI'OC cpeanero oo61iero oO6pazoBaHus.

B mpodeccronanbHpIX 00pa3oBaTENBHBIX OPraHU3ANUAX, PEATH3YIOUINX 00pa30BaTEIbHYIO
nporpaMmy cpenHero oomiero odpazosanus B npenenax ocsoenust OITOIT CIIO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, ydeOHas auCHHUIUIMHA «MaTteMaThka» M3ydaeTcsi B 001eo0pa3oBaTEIbHOM
nukie ydeOHoro muiaHa OIIOIT CITO na Ga3ze ocHOBHOTO 00IIero oOpa3oBaHHS C IMOTy4YEHUEM
cpennero obmiero oopaszoBanus (IITICC3).

B yuebnsix mnanax [ITICC3 y4yeOnas mucuurummHa «MaTeMaTuka BXOIUT B COCTaB OOIIMX
o0mieo0pa3oBaTenbHbIX YYEOHBIX AMCHUIIINH, (OPMHUPYEMBIX M3 0O0S3aTENbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmiero obpazoBanus, s crenuanbHocTelr CIIO coOTBETCTBYIONIIETO
npoduis mpodeccuoHaTFHOTO 00pa30BaHMSL.

PE3VJIbTATHhI OCBOEHHA YYEFHOM JUCHUIIINHBI

OcBoenne conepxanust yueOHON AuCUUIUIMHBI «MaremaTuka» obOecredynBaeT TOCTHXKEHHE
CTYIACHTAMHU CIICAYIOIIUX pe3yibmamaos:.

* TUYHOCHHBIX'

c(OpMUPOBAHHOCTh TMPEACTABICHUII O MaTeMaTHKE KaK YHUBEPCAJIbHOM S3BIKE HAyKH,
CPEICTBE MOJICTUPOBAHMUS SIBJICHUN U IPOIECCOB, UAEAX U METOJaX MaTEMaTHKU;

MOHMMaHWEe  3HAYUMOCTH  MaTeMaTHKH  JUIsi ~ HaydyHO-TEXHHYECKOro  Iporpecca,
cOpMUPOBAHHOCTh OTHOILIEHHUSI K MaTeMaTHKE KaK K 4acTU OOIIe4eOBeUecKON KyJIbTYphl depes
3HAKOMCTBO C HCTOPUEN Pa3BUTHUS MAaTEMATUKH, YBOJIIOLIMEN MAaTEMaTHUECKUX HUJIEH;

pa3BUTHE JIOTMYECKOTO MBIILICHUS, IPOCTPAHCTBEHHOTO BOOOpAXEHHS, alrOPUTMUYECKOM
KYJIBTYpPbI, KPUTUYHOCTH MBIIUJICHUS Ha ypOBHE, HeO0OXoaumoM aiisi Oynyiied nmpodeccuoHanbHON
JesITeNbHOCTH, JUI MPOJOJDKEHUSI 00pa30BaHusl U caM0oOOpa30BaHMUs;

OBJIaJICHUE MATEMAaTUYECKUMHU 3HAHUSMU U yMEHUSMHU, HEOOXOAMMBIMH B TMOBCEAHEBHOU
KU3HU, [ OCBOCHHUS CMEXKHBIX  €CTECTBEHHO-HAYYHBIX  JUCHUIUIMH U JUCIUIUINH
podecCHoHABHOTO UK, AJIs MOJydeHus: 00pa30oBaHus B 001aCTAX, HE TPEOYIOMMX YrITyOIeHHOM
MAaTeMaTH4ECKOM MOArOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4HCJIE€ CaMOOOpa3o0BaHMIO, Ha
NPOTSHKEHUU BCEH ’KU3HM; CO3HATENbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCIEIHOM NMpodeccHOHaNbHON 1 00IECTBEHHOM AEATEIbHOCTH;

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSITENbHON TBOPYECKOM ¥  OTBETCTBEHHOM
NEeSTENbHOCTH;

TOTOBHOCTb K KOJJIEKTUBHOH paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeIbHOM,
0OI11eCTBEHHO TOJIE3HOH, yueOHO-HCCIeI0BaTENbCKOM, TPOEKTHON M JPYTrUX BUAAX JIEATEIbHOCTH;

OTHOIICHHE K MPO(ecCHOHATBLHON MEATENHHOCTH KaK BO3MOYKHOCTH YYacTHs B PEIICHUU
JTUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIEM;

* MEemManpeoMenHuIX:



YMEHHME CAMOCTOSITEIbHO ONpPENENsATh ILEeIU JESITEIbHOCTM M COCTABJIATH  IIJIaHbI
JESITEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTS;
HCII0JIb30BAaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTMXKEHMSI MOCTABICHHBIX LEJIEH M peanus3anuu
IJIAHOB JIESTENIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATErMH B PA3JIMUHBIX CUTYALUAX;

YMEHHME NPOAYKTUBHO OOLIATBCA M B3aUMOJEHCTBOBAaTH B IIPOLECCE COBMECTHOU
NEATeNbHOCTH, YYUTHIBATh IMO3UIMU JIPYTUX YYaCTHHUKOB NESATEIHHOCTH, 3()(HEKTUBHO pa3pemaTh
KOH(JIUKTEI;

BJIQJICHUE HABbIKAMU  IIO3HABATEJBHOM, y4eOHO-UCCIENOBATENbCKOM M MPOEKTHOU
NEATeIbHOCTH, HABBIKAMH pa3peuieHus npooiaeM; CriocoOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIEHOMY
IIOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB I03HAHUS;

TOTOBHOCThP M CHOCOOHOCTh K CaMOCTOSITEIbHON HH(DOPMAIMOHHO-II03HABATEIHHOM
NEeSITEeIbHOCTH, BKJIIOYas yMEHUE OPHUEHTHUPOBAThCS B PAa3IMYHBIX HCTOYHUKAX HHGpOpMaIuy,
KPUTHYECKH OILIEHHBATh M HWHTEPIPETHPOBATh HWHGOPMAIMIO, MOJIy4aeMyl W3 pa3IMYHBIX
HCTOYHUKOB;

BJIQJICHUE SI3bIKOBBIMU CpPEACTBAMM: YMEHHUE SCHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCNOJIb30BaTh a/IeKBATHBIE SI3bIKOBBIE CPECTBA;

BJIaJICHUE HABBIKAMH MO3HABATEIHLHOU PEQIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUN U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHMM, T'PaHUI] CBOETO 3HAHWS WU HE3HAHUS,
HOBBIX TIO3HABATENbHBIX 3314 U CPEJCTB JJIS UX JOCTUKEHUS;

L[EJI€YCTPEMIICHHOCTh B MOUCKAaX U MPUHATHM PEIIeHUH, COOOpa3UTENbHOCTh U MHTYUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIEHUI; CIOCOOHOCTh BOCIPUHUMAThH KPACOTy U FapMOHUIO
MUpa;

*npeoMemHbix:

Cc(OPMHUPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHKEe KaK 4acTH MUPOBOM KYJIbTYPHI U MeCTe
MaTeMaTUKU B COBPEMEHHON LMBWIM3ALUH, CIOCO0aX OINUCAHMA SIBJICHUM peaJbHOrO0 MHpa Ha
MaTEeMaTHYECKOM SI3BIKE;

C(OPMHPOBAHHOCTb MpPEJACTABICHUA O MaTEeMaTHYECKUX MOHATHAX KaK Ba)KHEMIIUX
MaTEMaTUYECKUX MOJECIIAX, MO3BOJIAIOIIMX OIMCHIBATH M M3Yy4aThb pPa3HbIC INPOLIECCHI U SBIICHUS;
ITOHMMAaHKUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MMOCTPOCHMSI MaTEMaTUYECKUX TEOPHA;

BIQJICHHE METOJAaMHU [OKa3aTelbCTB W AJITOPUTMOB DEIICHUS, YMEHHE HUX IPUMEHSTH,
IIPOBOJMTH JIOKA3aTENIbHbIE PACCYXKACHUS B XOJI€ PELICHUS 3a1a4;

BJIAQJICHUE CTAaHJAPTHBIMM IPUEMAMM DPELICHUS pPAlUMOHAIBHBIX W HPPALMOHAIBHBIX,
[I0KA3aTEIbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH W HEPABEHCTB, HX CHUCTEM;
HCII0JIb30BAHNE T'OTOBBIX KOMIIBIOTEPHBIX NPOTpaMM, B TOM 4YMCJIE AJIA MOUCKA IIyTH PELIEHUS U
WJUTIOCTPALIMY PELICHNs YPaBHEHUI U HEPABEHCTB;

c(OPMHUPOBAHHOCTb NPEACTABICHNUN 00 OCHOBHBIX MOHATHIX MATEMaTUYECKOTIO aHaJIM3a U UX
CBOMCTBAX, BIJIQJICHUE YMEHUEM XapaKTepU30BaThb MOBeJICHHE (YHKLUUH, HCHOJIb30BAHUE
IIOJIYYEHHBIX 3HAHUH JJIS ONIMCAHUS U aHAIIM3a PEAJIbHBIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMU IMOHATHSMHM O IUIOCKMX M IIPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBONCTBaxX; C(OPMHPOBAHHOCTb YMEHHs DPACHO3HABaThb I'€OMETPHUECKHUE
¢Gurypel Ha 4epTexax, MOJENAX U B peaJbHOM MHUpPE; NPHUMEHEHHE W3YYCHHBIX CBOMCTB
reoMeTpudeckux Guryp u Gopmysa A pelieHuss TeOMETPUUECKUX 3a7ad M 3aay C MPaKTHYECKUM
COJIEp’KaHUEM;

c(OPMHUPOBAHHOCTh NPEJCTABICHUN O MpOLEccax M SBICHUSIX, UMEIOUINX BEPOSTHOCTHBIH
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B DPEAJBHOM MHUPE, OCHOBHBIX IOHSTHAX
JIEMEHTAapHOW TEOPUH BEPOSATHOCTEN; YMEHUI HaXOAWTh U OLEHUBATh BEPOSITHOCTU HACTYIJICHUS
COOBITUH B MPOCTEHIIMX MPAKTHMYECKHX CHUTyallMsIX U OCHOBHBIE XapaKTEPUCTUKM CIydalHBIX
BEJINYMH;

BJIQJICHUE HABBIKAMM MCIIOJIB30BAHMSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpPU PELICHUU
3az1ad.

COJIEP)KAHUE YYEBHOM JJUCIHUILJIUHBI



BBeaenue
MaTeMaTI/IKa B HayKe, TCXHHUKCEC, 3KOHOMHKE, HH q)OpMaL[I/IOHHBIX TCXHOJIOTUAX nu
Hp aKTH‘{eCKOﬁ ACATCIIbHOCTH. HCJII/I )41 3aa4u I/I3y‘-IeHI/ISI MaAaTEMAaTHUKHU HpI/I OCBOCHHUH
cnennanbpHocten CIIO.
AJITEBPA

Pazeumue nonamus o uucne
Llenble u panOHANIbHBIE YKCIIA. [[eCTBUTENIBHBIEC YHCIA.

Kopnu, cmenenu u nozapughmor

Kopuu u crenmenn. KopHu HaTypanbHOM cTenmeHM W3 uyuciaa W uX cBoiicTtBa. CremeHu c
paloHaIbHBIMU NOKA3aTEeNSIMU, UX cBOMcTBA. CTENEHH C IEHCTBUTENbHBIMU [TOKA3aTEISIMU.

Jlorapugm. Jlorapudm uuciaa. OcHoBHOE JorapudMUUEcKoe TOXKIECTBO. JlecsITHUHBIC U
HaTypayibHble Jlorapudmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue anredpamyeckux BbipaxkeHuil. [IpeoOpazoBaHne palMOHAILHBIX,
MppallMOHAJIbHBIX CTETIEHHBIX, IOKa3aTEJIbHbBIX U JIOTAPU(PMUUECKUX BBIPAKECHHI.

Ilpakmuueckue 3anamusn

Apudmernueckue IeHCTBUS HAJ YHUCIAMH, HaX0XIEHUE MPUOIMKEHHBIX 3HAYCHUI BETUYUH
Y TIOTPEIIHOCTEN BhIYUCICHUH (a0COMIOTHON U OTHOCUTENLHOM), CpPaBHEHUE YHCIIOBBIX BBIPAKEHUH.

Brruncnenue u cpaBHeHUE KOpHEH. BrInoaHeHne pacyeToB ¢ pauKalaMH.

Pemrenne  uwppanmoHanbHBIX — ypaBHeHMM. HaxokneHwe — 3HaueHMM — CTemeHe ¢
paloHaIbHBIMU Noka3aTensiMu. CpaBHeHue crenenell. [IpeoOpa3zoBaHus BbIpayKeHUI, coepxKaInx
cTeneHu. Penienne nokazarenbHbIX YPABHEHUM.

Pemenne npukiaaHeIx 3agad.

Haxosxnenue 3HaueHuid yorapudma 1o MpoW3BOJBHOMY OCHOBaHMIO. Ilepexon oT omHOTO
OCHOBaHMA K JpyroMy. Bbluncienne u cpaBHeHue JorapupmoB. JlorapudpmupoBanue u
ITOTCHIIUPOBAHHUE BBIPAYKEHUI.

[TpuGnnxKeHHbIe BEIYNCIEHUS U PELICHUS] TPUKIIAJAHBIX 3a/1a4.

Pemenne norapudpMudecknx ypaBHEHHUH.

OCHOBbBI TPUTOHOMETPUH

OcHOBHBIE IOHATHSA
Pannannas mepa yrina. BpamartensHoe nBkeHue. CHHYC, KOCUHYC, TAHT€HC W KOTaHTEHC
qycIIa.

OcHOBHbIE TPUTOHOMETPHUYECKHE TOKIECTBA
dopmynel ipuBeneHust. Popmyiibl ciaoxeHus. DopMyibl yIBOCHUSI.

IIpeoOpa3oBanusi NPOCTEHINIMX TPUTOHOMETPUYECKUX BbIPAKEHU I
[IpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B MPOU3BEACHUE U MTPOU3BEICHHUS B

CYyMMY.

Tpuronomerpuyeckne ypaBHeHHs U HEPABEHCTBA
IIpocTenmre TPUrOHOMETPUYECKUE YPABHEHUS.
OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamusn
PaguanHblli METO M3MEPEHHUs YIJIOB BpAlllEHUS U CBSI3b C I'pagycHOM Mepoll. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKJECTBA, (OPMYIBI CIOKEHHs, YABOEHHs, INpeoOpa3oBaHUE CYMMBbI

TPUTOHOMETPUYECKMX  (YHKIMH B TpoM3BeACHUE,  IpeoOpa3oBaHUE  MPOU3BEACHUS
TPUTOHOMETpHUUYECKHX (YHKIMH B cymmy. llpocreiiline TpUrOHOMETPHUYECKHE YypaBHEHHUS U
HEPABEHCTBA.

OO6patHble TPUTOHOMETpHUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, apKTaHT€HC.



®YHKIIUHA, UX CBOVICTBA U TPA®UKH

@yukuuu. O61acTh ONpeAeseHuss U MHOXKECTBO 3HAUYEHUH; rpaduK (QYyHKIUHU, MOCTPOCHHE
rpaduKoB QYHKIMHA, 3aJaHHBIX PA3IUNYHBIMU CIIOCOOAMH.

CaoiictBa (QyHknuum. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTb, OTPAHHUYECHHOCTb,
NepUoANYHOCTh. [IpoMexyTku Bo3pacTanus M yObIBaHWs, HauOOJbIIee W HaMMEHBIEE 3HAUCHMUS,
TOYKH dKcTpemMyMa. ['paduueckas mHTepnperanus. [IpuMepsl (yHKIMOHATBHBIX 3aBUCHMOCTEH B
peanmbHBIX TpoLeccax | sBICHUSAX. Apudpmernueckue onepanud Haj ¢QyHKOusMH. ClioskHas
GbyHKIUS (KOMITO3UIIHS).

OO0paTHble pyHKINH.

CreneHHble, MOKa3aTe/bHbIE, JOrapu(MuiecKue H TPUTOHOMeTpHYecKUue (PyHKINu.
OOpaTHble TPUTOHOMETPUYECKHE (PYHKIMHT

Onpenenenus QyHKIUN, UX CBOMCTBA U IpaUKH.

[IpeobpazoBanusi rpadukoB. [lapamienbHbiii TEpeHOC, CUMMETPHUS OTHOCHUTEIIBHO OCEH
KOOpPJMHAT U CUMMETPHSI OTHOCUTENILHO Hayaja KOOPJAUHAT, CAMMETPHUS OTHOCUTENIBHO MPSAMOi Y =
X, pacTsKEHHUE U CKaThe BJOJIb OCel KOOpIMHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCHUMOCTEH MEXIy MEpEMEHHBIMU B pEaJbHBIX IpOILEcCaX H3 CMEXKHBIX
mucuumnH. Onpenenenue ¢yakiuil. [loctpoenne u utenue rpadukos ¢yHkumii. Mccnenoanue
¢byukun. CBolicTBa JIMHEHHOM, KBaJpaTUYHON, KYCOUHO-TUHEWHON U IpOOHO-TMHEHHON QyHKIUI.
HenpepriBable u nepuonndeckue Gynkinuu. CBoiicTBa U rpaduku cuHyca, KOCHUHYyca, TaHT€HCA U
kotanrenca. OOpatubie (yHKuMM W ux rpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKITUU.
[IpeobOpazoBanus rpaduka pyakuuu. ["apmonnueckue kosedanus. [Ipuknagaeie 3a1a9u.

Iloxa3zaTenpHble, JOrapupmMUUEcKue, TPUTOHOMETPUYECKUE YPABHEHUS U HEPABeHCmEd.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IociaenoBaTrenbHocTH. CriocoObl 3aaHusi U CBOWMCTBA YMCIIOBBIX IOCIEIOBATEIILHOCTEH.
CymmupoBaHue nocieoBarenbHocTell. beckoHeuHo yObiBaroIias reoMeTpuyeckas porpeccus u ee
cyMmma.

IIpousBoanas. IloHsTHEe O MPOM3BOJHON (PYHKIMH, €€ TEOMETPUYECCKUN M (U3HUYESCKUI
CMBICI. YpaBHEHHMe KacaTelbHOW K rpaduky QyHKuuu. I[Ipon3BoaHble CyMMBI, pPa3HOCTH,
MpOU3BEACHUSA, 4YacTHble. [Ipou3BoAHBIE OCHOBHBIX 3JeMeHTapHbIX ¢GyHkui. Ilpumenenue
MIPOU3BOJIHOM K HCCIEI0BAaHUIO (PYHKIUI U MOCTPOEHUIO TPadUKOB.

[IpuMepsl HCIONB30BAHUST TMPOM3BOJHOM [UIsl HAXOXKJICHUS HAWJIYy4ylIero pELICHHUs B
MPUKIAIHBIX 3a7adax. BTopas mnpous3BojaHas, €€ TreoOMEeTpUYeCKHi M (U3MUECKUH CMBICI.
Haxoxpaenue ckopocTtu aj1s mpoiiecca, 3aJaHHoro Gopmynnoi u rpadukom.

IlepBooOpa3nast m uHTerpaJ. llpumeHnenue omnpeneaeHHOTO MHTErpaia A HaXOXKIACHUS
wiomaau KpuBoiMHEWHOW Ttpanenuu. Popmyna Herorona—IJleitOnuna. Ilpumepsl npuMeHeHus
UHTErpaja B (PU3KMKe U TEOMETpUH.

Ilpakmuueckue 3anamusn

UucnoBas  MOCIENOBATENbHOCTh,  CIHOCOOBI €€  3aJaHMs, BbIUMCIEHHS  YJICHOB
nocnenoBarenbHocTH. Ilpenen mocnenoBatenbHOCTH. beckoHedHo yObIBarolas reoMerpuyecKast
IIpOrpeccusl.

IIpounsBoHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.

VYpaBHeHue kacarenbHOM B oOmeMm Buzae. [IpaBuna u Qgopmynsl auddepeHIpoBaHus,
TabJMIa TPOU3BOAHBIX JJEeMEHTapHbIX ¢yHKuui. MccnenoBanue (QyHKIMH € [OMONIBIO
npou3BoHON. HaxoxaeHue HamOOJIbIIEro, HAaMMEHBIIEro 3HAYEHUS U SKCTPEMAJIbHBIX 3HAUYCHHH
byHKIMH.

Wnterpan u nepBooOpaszHas. Teopema Hprorona—IJleiiOnuna. IlpumeHnenne uHTErpana x
BBIUMCIICHUIO (PU3NUECKUX BEIUYMH U TUIOIIAJICH.



YPABHEHUA U HEPABEHCTBA

YpaBHeHUS M CHCTEMbI YpaBHeHHMM. PannonanbHble, UppAllMOHANIBHBIE, [T0KA3aTCIIbHBIEC U
TPUTOHOMETPUYECKUE YPABHEHHS U CUCTEMBI.

PaBHOCWIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE TMpUEMBl MX pelIeHHUs (pa3joKEHHE Ha MHOXUTENM, BBEIEHUE HOBBIX
HEU3BECTHBIX, MMOJCTAHOBKA, TpauecKuii MeTom).

HepaBencTBa. PanuonanbHble, UppanyoHaibHble, HepaBeHCTBA. OCHOBHbIE IPHUEMBI HMX
peuieHusl.

Hcnosb3oBanue cBOMCTB M rpapukoB (YHKOHA @IPH pelleHUMH YpPaBHEHMH M
HepaBeHCTB. Meroq wuHTepBanoB. M3o00pakeHne Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBA
penieHni ypaBHEHHM 1 HEPABEHCTB C ABYMs IEPEMEHHBIMH U UX CUCTEM.

Ilpuknaouwvie 3a0auu

[IpuMeHeHne MaTeMaTHYeCKMX METOJOB Ui pPEIICHUS COJEP)KATENbHBIX 3a1ad W3
Pa3IMYHbIX 00JaCTe HAYKH U MPAKTUKH.

WNHTtepniperanus pe3yapTara, yueT pealbHbIX OTPaHUYEHUN.

Ilpakmuueckue 3anamusn

Kopnu ypaBuennii. PaBHocuinbHOCTh ypaBHeHuil. [IpeoOpa3oBanue ypaBHeHuil. OCHOBHbIE
IpHeMbl peleHust ypaBHeHui. Pemenue cucrem ypaBHeHuil. Mcnonb3oBanue cBOWCTB U rpaduKoB
(GYHKIMM 1715 peteHus] ypaBHEHU U HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM

J1eMeHThl KOMOMHATOPUKH
OcHOBHBIE TIOHATHS KOMOWHATOPWUKH. 3aJadyd Ha TMOJCYET 4YHCIa pa3MENIeHUH,
MepecTaHOBOK, codeTaHuil. Pemenne 3amau Ha mepebop BapuanToB. dopmyna 6mHOMa HeloToHA.
CaoiicTBa OMHOMHHAIIBHBIX KO3 duneHToB. Tpeyroabpauk [lackans.

JJIeMeHTbI TEOPHHU BEPOSITHOCTEH
Co0bITHE, BEPOSITHOCTH COOBITHUS, CIIOKEHHE U YMHOKEHHE BEPOSATHOCTEH.

DJIeMEeHThI MATEMATHYECKON CTATHCTUKHU

[IpencraBneHue qaHHBIX (TAOIUIIBI, TUArPAMMBI, TPAQUKH).

Ilpakmuueckue 3anamusn

Uctopusa pa3Butus KOMOWHATOPUKU, TEOPUH BEPOATHOCTEM M CTATUCTUKA U UX POJb B
pasnuuYHBIX cdepax dYeIoBEUECKOW ku3HemesaTenbHocTU. IlpaBuna komOuHatopuku. Perienue
KOMOMHATOPHBIX 3a7a4. Pa3menienus, coueTanus u nepectaHoBku. bunom HeloToHa U TpeyrolbHUK
ITackans. IIpuknagHeie 3a1a4u.

Knaccuueckoe ormnpeaeneHre BepOSTHOCTH, CBOWCTBAa BEPOSATHOCTEH, TeopeMa O CymMMme
BeposiTHOCTe. Bpruncienue BepositHocTed. [lpuxmagubie 3amaun. I[lpencraBieHue YHCIOBBIX
naHHbIX. [Ipukianneie 3aga4n.

I'EOMETPUA

IIpsiMble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

B3anMHOe pacnonokeHue ABYX IMpsAMBIX B IpocTpaHCTBe. [lapamienbHOCTH NpsAMON U
mockoctd. [lapamiensHOCT  IUIOCKOCTEH. llepneHAMKYIIpHOCT NPSAMOM M IUIOCKOCTH.
[lepneHukynsdp U HaKJIOHHAsA. YTOJI MEXAY IPSAMOM U IUIOCKOCTBIO. [IByrpaHHBIM yros. Yroi
MEXKY IIOCKOCTAMH. [lepneHquKyIIpHOCTD ABYX INIOCKOCTEN.

I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: NapaljieNbHBIA MEPEeHOC, CUMMETPHUS
OTHOCHUTEIIBHO IUIOCKOCTH.

[MapannensHoe nmpoekTpoBanue. M300paxkeHne NpoCcTpaHCTBEHHBIX UTYD.



MHoOrorpaHHuKH

Bepuunsl, pebpa, rpaHd MHOTOTpaHHHUKA.

[Tpusma. Ipsmas npusma. [IpasunsHas npusma. [lapamnenenunen. Kyo.

IInpamupa. IIpaBunsHas nupamuga. Y ceuenHas nupamuga. Terpasap.

CumMMmetrpuu B KyOe, B apajljiesieuIeie, B IPU3ME U UpaMUJIE.

Ceuenus Ky0a, MPU3MBI 1 TUPAMUJIBI.

[IpencraBnenne o MpaBHILHBIX MHOTOTPAaHHUKAX (TETpasape, Kyde, OKTajape, ToAeKadipe u
HUKOCAdIPE).

TeJia ¥ MOBEPXHOCTH BpalleHUS
Hunuaap u koHyc. YcedeHHBIM KoHyc. (OCHOBaHHME, BBICOTA, OOKOBas TOBEPXHOCTb,
oOpasytomas, paBepTka. OCeBbIe CEUCHHS M CEUEHUs, TapaJlieIbHbIE OCHOBAHUIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

HN3mepenus B reoMeTpun
O6bem u ero usmepenue. urerpanbHas gopmyina oobema.
dopmynbl 00beMa Kyda, MPSAMOYTroJIbHOTO HapajuieNenunena, Ipu3Mbl, IIHHApPa. PopMyIIbl
o0bema nupamubl U KoHyca. Dopmynbl MIoImaa MOBEpXHOCTENH HUIUHApPA U KOoHyca. Dopmyrbl
o0bema mapa u rionaau chepsl.
[Tomo6ue Ten. OTHOMIEHHUS TJIOMIAIEH TOBEPXHOCTEH M 0OBEMOB TTOI0OHBIX TEII.

KoopanHaThl 1 BEeKTOPbI

[IpsimoyronbpHas (IekapToBa) cHCTeMa KOOpAMHAT B MpocTpaHcTBe. DopMysna paccTOSHUS
MEXIY IBYMSI TOUKaMH. Y paBHEHHUS Cepbl.

Bektopel. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ucio. Pas3nokeHne BeKTOpa MO HANpaBiICHUSAM. YTOJd MEXIY JBYMS BEKTOPamH.
[Ipoekuus Bekropa Ha ocb. Koopauuarsl Bekropa. CKalisipHOE TPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHre KOOPAMHAT U BEKTOPOB IIPU PEUICHUM MATEMATHYECKUMX WM NPHUKIAIHBIX
3aza4.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO pacHOJNOXKEHUA TMPsAMBIX. YTod MeXAy npsaMbIMU. B3auMHoe
pPacIOIOKEHNE NPSIMBIX U IJIOCKOCTEH. [lepneHauKkynsp M HaKIOHHAs K IUIOCKOCTU. YTOJ MEXIY
MpsIMOM M IUIOCKOCTBIO. Teopembl 0O B3aMMHOM PAaCIHOJIOKEHUU IPSAIMOM M IJIOCKOCTH. Teopema o
Tpex MepIeHIUKYIspax.

[Ipu3Haku M CBOICTBa MapajuieNbHBIX U MEPHEHAUKYJISPHBIX IUIOCKOCTEW. PaccTostHue ot
TOYKU JO IUIOCKOCTH, OT MPSIMOW JO IUIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSIMH, MEXIy
CKPEIHMBAIOIIUMHUCS TIPSIMBIMU, MEX]TY IPOU3BOJILHBIMH (PUTypamMH B IPOCTPAHCTBE.

[lapamnenpHO€  OpOEKTHpOBaHME M €ro  CBoMcTBa. B3auMHOe  pacnonoxkeHue
MIPOCTPAHCTBEHHBIX (DUTYD.

Paznuunble  Buapl  MHOTOrpaHHUKOB. VX — um3o0paxkenusi.  CedeHus,  pa3BepTKU
MHOTOrpaHHUKOB. [lnomane noBepxHoctu. Bumpl cummerpuil B npoctpancTBe. CUMMETpuUsi Ten
BpAaIlIeHUs] 1 MHOTOTPAaHHHUKOB. Beruncnenue miomnaaei 1 o00beMOoB.

Bekrtopsl. /[lelictBusi ¢ Bekropamu. J[lekapTroBa cucTemMa KOOPAMHAT B TMPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, cephl, MIIOCKOCTU. PaccTosiHre MeX Ty Toukamu. J[elicTBUs ¢ BEKTOpaMH,
3aIaHHBIMH KOoOpAnHaTaMH. CKaJsipHOE MPOU3BEICHUE BEKTOPOB. BekTOpHOE ypaBHEHHE NPSIMON U
MJI0OCKOCTH. Mcrnosib30BaHne BEKTOPOB MPHU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

Jlns BHEayIUMTOPHBIX 3aHATUN CTYJEHTAM HapsAy C peHIeHUeM 3aJad U BbINOJHEHUS
MPAKTUYECKHUX 3aJIaHUN MOXKHO TMPEITIOKUTh TeMbI UCCIEOBATENbCKUX U pedepaTUBHBIX paboT, B
KOTOPBIX BMECTO CEpUH OTACNbHBIX MEJIKUX 3aJad M YIPAKHEHUH NpeIaraloTcsi CHOKETHbIE
3a/laHusl, TpeOyromKe JTUTENbHON pabOThl B paMKax OJHOM MaTEeMaTHUECKOH CUTyalluu. DTH TEMBI
MOTYT OBITh KaK WHANBUAYAJIbHBIMH 33JJaHUSMHU, TAaK ¥ TPYINTOBBIMH JJIi COBMECTHOTO BBITIOJTHEHUS
HCCIIEI0OBAHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanu3zanuu coaepkanus o0eo0pa3oBaTeIbHON YUeOHOW TUCIUIUIMHEI «MaTeMaTHKay
B mpenenax ocBoenus OIIOII CITIO na 6a3e OCHOBHOTO 0OOIIEro 00Opa3oBaHUsSI C TMOJIYYCHHUEM
cpennero odmiero oOpasopanus (IIIICC3) makcumanbHas ydeOHas Harpyska OOyYarOUIMXCS I10
cnenuanbHocTAM CIIO  ecrecTBeHHOHaydHOTO Tpodumis, cocraBiusier —236 4YacoB, M3 HHUX
aymuTopHasi (0oOsi3aTenbHas1) yueOHas Harpyska oOydaromuxcsi — 156 yacoB, BKIIOYas JEKIIUU
(ypoku) —39 uacoB, mpaktuueckue 3aHaTHs —117 gacoB, BHEAyAUTOPHAS CaMOCTOSITeNbHAsT paboTa

cryneHToB — 80 Jacos.

Temarndeckuii njiaH

IIpoduss npodeccnoHaILHOTO 00pa30BAHUS:
EcTecTBeHHO-HaYYHBIH
Conep:xanue o0yyeHust CrnenunansHocts CII1O:
34.02.01 — CectpuHCKOE JIe]I0
AyAUTOpPHBIE 3aHATHS
Jlekuuu (ypoxn) NpaKTHYeCKHe UTOIO
3aHATHSA
BBenenue 1 1 2
Pa3BuTHie nousATHs 0 yKcie 1 4 5
Kophu, crenenu u orapudmsl 5 10 15
[IpsMple  ¥W  TUIOCKOCTH B 2 10 12
MIPOCTPAHCTBE
Kombunaropuka 4 6 10
KoopauHatsl 1 BEKTOPBI 4 10 14
OCHOBBI TPUTOHOMETPUH 5 10 15
OyHKIUU U Tpaduku 5 10 15
MHoOrorpaHHUKH U KPYTJIbIE TeJa 2 16 18
Hauvana MaTeMaTH4eCKOro 2 6 8
aHaJn3a
WHTerpas u ero npuMeHeHue 2 10 12
DJIEMEHTHI TEOPUU BEPOSTHOCTEU 2 10 12
Y MaTEeMaTHYeCKOI CTaTUCTUKU
VYpaBHEHUS 1 HEPABEHCTBA 4 14 18
Hroro 256
BHeaynuTopHasi camMocTosITeJIbHAsA padoTa
116
Ilpomexcymounan ammecmayus 8 popme IK3amena
Bcero | 372

XAPAKTEPUCTHKA OCHOBHBIX BUJIOB JAEATEJIBHOCTHU CTYJIEHTOB

Cooeporcanue odyuenus

Xapakmepucmuka 0CHOGHBIX 61008 OeAMEIbHOCHIU CIYOEeHM 06
(na yposne yuebnvix deiicmeuii)

Beeoenue

O3HakoMmieHue ¢ ponbl0 MAMeMamuKku 6 Hayke, MexXHUKe,
IKOHOMUKE, UHDOPMAYUOHHLIX MEXHOLO2USIX U NPAKMUYECKOL
oesimenbHOCmI.

O3HakomaeHue ¢ yeasmu U 3a0a4amu U3yHeruss Mamemamuxu npu




| oceoenuu cneyuanvnocmeii CII0

AJII'EBPA

Pazeumue nonamus
0 uyucie

Buinonnenue apugpmemuueckux oeticmeuii Ha0 YUCIaMU, co4emast
YCmHble U NUCbMEHHble NPUeMbl.

Haxoorcoenue npubnudsicennvix 3naueHull 6e1U4UH u
noepeutHocment 8bIYUCIeHUL (AOCOOMHOU U OMHOCUMETLHOUL),
CPABHEHUe YUCTIOBBIX BbIPANHCEHUIL.

Haxoorcoenue owubok 6 npeobpazo8anusnx u 8bI4UcIeHUsAX
(omuocumcs Ko 8cem NYHKmMam npocpammbi)

Kopnu, cmenenu, noca-
pugpmol

Os3naxkomaeHue ¢ noHsmuem KOpHs N-Ul CMeneHu, CE80UCMEaAMu
PAaouKanos u npasuiamMu CpaeHeHus KOpHel.

Dopmynuposanue onpeoenenus KOPHA U CBOUCME KOpPHELl.
Buvluucnenue u cpaeénenue Kopmueu, GblnoaHeHUe NPUKUOKU
3HAYeHUsl KOPHL.

Ilpeobpazosanue  uucnosvix U  OYKGEHHBIX  BbIPANHCEHUL,
CO0epAHCauUX paouKabl.

Buvinonnenue pacuemog no gpopmynam, cooeprcamum paouxausl,
ocywecmasis Heobxooumvie NOOCMAHOBKU U NPeodPA308AHUS.
Onpeoenenue pasHOCUNILHOCMU  BbIPANCEHUL C  PAOUKATIAMU.
Pewenue uppayuonanonvix ypasnenuil.

O3HakomieHue ¢ NOHAMUEeM CmeneHu ¢ O0eucmseumenbHbim
nokasamesnem.

Haxoocoenue 3HaueHull cmenenu, UCNONbL3YAL npu
Heobxooumocmu

UHCMPYMEHMAlbHble CPeOCmad.

3anucvleanue KopHsa n-ii cmeneHu 8 8ude cmeneHu ¢ OPoOHLIM
nokasamesnem u Hao6opom.

Dopmynuposarue ceolicme cmenereu. Boluucnenue cmeneneu ¢
PAYUOHATIbHBIM NOKA3amenem, 6bINOJIHeHUe NPUKUOKU 3HAYEHUs
cmenenu, cpasHenue cmenexell.

Ilpeobpazosanue  uucnosvix U  OYKBEHHBIX  BbIPA*CEHUL,
codepacawux — cmeneHu, npumeHss  ceolicmea. Pewenue
NOKA3aMelbHbIX YPAGHEHULL.

O3HaxkoMmieHue ¢ npumeHeHuemM KOpHel U cmenexet npu
BLIYUCTEHUU CPEOHUX, OeJleHUU OMPE3KA 8 «30JI0MOM CeUeHUU).
Pewenue npukiaonvix 3a0a4 Ha ClON*CHbLE NPOYEHMbI

Ilpeobpaszoeanue
anzedopauueckux
sbIparcenull

Buinonnenue npeobpazosanuii evipasicenuti, npumeneHue

@opmyn, c6A3AHHBIX CO CEOUCMBAMU CeNneHell U J102apupmos.
Onpedenenue obracmu OONYCMUMbIX 3HAYEHU
Jo2apugmuueckoeo gvipadicenus. Pewenue noeapugpmuueckux
ypaeHenuu

OCHOBbLI TPHI OHOMETPHH

OcHoeénble noHamus

H3yuenue paouannozo memooa usmepeHus y2io8 8paueHuss U ux
c6a3u ¢ epadycHoli mepou. H3zobpadicenue yenoe epawjenus Ha
OKDYJICHOCMU, ~ COOMHEeCeHue  GelUduHbl  y21a ¢ €20
PACNONOICEHUEM.

Dopmynuposanue onpedenreHul MpuOHOMempuiecKux @QyHKYu
01 Y208 NOGOPOMA U OCMPLIX Y208  NPAMOY20IbHO20
Mpey2oNbHUKA U 00BACHEHUE UX 83AUMOCBA3U.

Ocnoeénvie
mpuzoHomempuueckue
mooscoecmea

Ilpumenenue 0CHOBHBIX MPUSOHOMEMPULECKUX MOHCOECME 05
8bIYUCTICHUS 3HAYEHUL MPULOHOMEMPULECKUX PYHKYUL NO OOHOT
U3 HUX.

Ilpeoopazosanusn

H3yuenue ocHo8HbIX opmyn  mpucoHomempuu:  Gopmyavl




npocmeumux CNOMCEHUA,
mMpPUZOHOMEempPuUUecKux VOBOEHUsl,  NpeoOpa308anus  CYMMbl  MPUSOHOMEMPUYECKUX
8bIPANCEHUIL @yHryuil
8 npouszgedenue U NPou3BeOeHUsi 6 CyMMmy U NpuUMeHeHue npu
BLIYUCTICHUU 3HAYEHUS MPUSOHOMEMPULECKO20 BbIPANCEHUS U
ynpoujenus e2o.
Os3HakomneHue co  ceolucmeamu  CUMMemMpuu  MmoyeK Ha
eOUHUYHOU
OKDYIHCHOCIMU U NPUMEHeHUe UX 051 8b1800a (POPMYI NPUBEOEHUS.
Ilpocmeitmue Pewenue no gopmyram u mpuconomempuueckomy Kpyey

mpuzoHomempuuecKue
YpaeHeéHusA U HepaseHcmea

APOCMEeUUx mpueoHOMempu4eckux ypasHeHul.
Ilpumenenue obwux memoooe peuteHus ypagHenuil (npusedenue
K JUHEUHOMY, K8AOPAMHOMY, MemoO  pA3l0NCeHUsi  Hd
MHOJCUMeENU,  3d  MeHbl  NEPEeMEeHHOU)  Nnpu  peuleHuu
MPULOHOMEMPULECKUX YDABGHEHUI.
Ymenue ommeuamov na kpyee peutenus npocmeumuiux
MPUSOHOMEMPUYECKUX HEPABEHCNE

Apkcunyc, apkkocunyc,
ApPKMan2enc yucia

OsHakomneHue ¢ nousimuem OOPAMHBIX MPUSOHOMEMPULECKUX
Gdynxyuil.
U3zyuenue onpedenenuii apkcunyca, apkKoOCUHycad, ApKmManeeHcd
yucna, hopmyauposanue ux, u30opadicenue Ha eOUHUYHOU
OKDYICHOCIMU, NPUMEHEHUEe NPU PeUleHUU YPAGHEHU

& YHKI[HH, HX CBOHCTBA H T'PADHKH

Dyukyuu.
Honamue o
HenpepvleHoCmU YyHKUUU

Os3naxkomieHue ¢ NOHAMUEM  NepeMeHHOU,  npumepamu
3a8ucumocmett Mexicoy nepemeHHbIMU.
OsnaxkomneHue ¢ noHamuem  epaghuxa,  onpeodeneHue

npuHaonexcHocmu mouxu epaguxy Gyuxyuu. Onpedenerue no
Gdopmyne npocmetiwenn 3aeucumocmu, 6uda ee epaguxa.
Buipaoicenue no ¢popmyne oonoii nepemennoii uepes opyeue.
OsHnakomaeHue ¢ onpedeneHuem QyHKyuu, hopmyauposanue e2o.
Haxoorcoenue obnacmu onpedenenus u ooracmu 3Ha4eHull

Gdynryuu.

Ceoiicmea hynkyuu.
I'paguueckan
UHmMepnpemayusl.
Hpumepuwi
dyukyuonanvnvix
3asucumocmeil 6 peanbHblX
npouyeccax u A6/1eHUAX.

Os3naxomneHue ¢ npumepamu QYHKYUOHAIbHBIX 3A8UCUMOCTEl 8
PEeAbHbIX NPOYECCax U3 CMEHCHBIX OUCYUNIIUH.
O3naxomieHue ¢ 00Ka3amenbHbIMU PACCYHCOCHUAMU HEKOMOPbIX
CBOUCME JNUHEUHOU U K8AOpaAMuyHoUu @OYHKYUll, npoeoeHue
uccned08anusl IUHEUHOU, KyCouHO-TUHeUHOU, OPOOHO-TUHEHOU U
K6AOpamuyHot  (yHKyul, = nocmpoeuue  ux  2pagpuxos.
Ilocmpoenue u umenue ecpaghuxos Gyukyui. Hccnedosanue
@yHryuu.
Cocmasnenue 6u008 yHKyuili no OAHHOMY YCI08UIO, peuleHue
3a0ay Ha SKCMPemMyM.
Buvinonnenue npeobpazosanuil epagura ynkyuu

Oopamnvie hynkyuu

Uszyuenue nonsamus obpamuou (hyHkyuu, onpeoenenue 8uoa u
nocmpoetue epaguka 0OpamHou GyHKYuU, Haxoxrcoerue ee
obnacmu onpedenenus u oonacmu 3uavenuil. Ilpumenenue
C8OUCM8E PYHKYUL NPU UCCIE008AHUU YPAGHEHUU U peueHUl
3a0ay Ha sxcmpemym. O3HaKomIeHue ¢ NOHAMUEM CIIOMHCHOU

GyHryuu.

Ilocneoosamenvnocmu

O3nakomnenue ¢ NOHAMUEM YUCTOBOU nocnedoeameﬂbﬂocmu,
cnocobamu ee 3adaHuﬂ, BblUUCTIEHUAMU ee U/IeHO86.

O3nakomenue ¢ noHsmuem npedeﬂa nocne0068ameibHOCHU.
Osnakomaenue ¢ 8blyUCIeHUeM CYMMbl OECKOHEUH020 YUCTI08020




pAoa Ha npumepe GblYUCIEHUS CYMMbl OECKOHeuHO Yobwisaloujell
2e0MempUUecKoll NPocpeccuu.

Pewenue 3a0au na npumenenue gpopmynvi cymmuvl 6ecKOHeUHO
yovlearowel 2eomempuieckoll npocpeccuul.

Ilpouszeoonas u ee

O3Hakomenue ¢ noHAmuem npoweodHoﬁ.

npumeHneHue Hzyyenue u  opmynruposanue  ee  Mexamuueckozo - u
260MEMPUYECKO20 CMbICIA, U3VYEHUEe aN20OPUmMMA GbIYUCTEHUS
NPOU3BOOHOU HA NpuMepe GblYUCIEeHU MSHOBEHHOU CKOPOCMU U
V2l08020 K03 uyuenma kacamenbHoll.
Cocmaenenue ypasHeHus KacamenbHol 8 00wem suoe.
Vceoenue npasun oughgpepenyuposanus, mabauyvl npou3BOOHbIX
9NeMeHMAapHbIX QYHKYuULl, npumenerue 0nsi oughghepenyuposarus
@yHKYuil, cocmasnenus ypagHeHus KacameabHOU.
H3zyuenue meopem o ceéasu ceouicme QyHKyuu U Npou3800HOlU,
Gdopmynuposka ux. Ilposedenue ¢ noOMoOwwbIO NPOUIBOOHOU
uccneo008anus YyHKyuu, 3a0anHot Gopmynou.
Yemanosnenue cesasu ceoiicme ynkyuu u npouzgooHou no ux
epaghuxam.
Ipumenenue npousz8o0HOU 015 peuienuss 3a0ad Ha HAX0HCOeHue
HauboIbUIe20, HAUMEHbULIE20 SHAYEHUs U HA HAX0XHCOeHUe
IKCmpemyma

Ilepsooopasznasn O3nakomieHue ¢ noHsmuem uHmezpana u nepeoodPAsHoI.

u unmezpan

Uzyuenue npasuna 6vluucieHuss NepeoOOPA3HOU U mMeopemMbl
Hviomona—/letibnuya.

Pewenue 3a0au na ces13p nepsooOpazHoll u ee Npou38oOHO,
8bIUUCIEHUE NEPBOOOPAZHOU 01l OAHHOU (DYHKYUU.

Pewenue 3a0au na npumenenue unmecpana OJis 8bI4UCTIEHUS
Quszuueckux eeruyuH u n1ouaoel.

Cmenennuie,
nokazamesnsHbole,
Jocapugpmuueckue u
mpuzoHomempuuecKkue
dynkyuu.
Oopammnbie
mpuzoHomempuiecKue

dynkyuu

Buiyucnenue 3nauenutl hyHKyutl no 3HA4eHUur0 apeymeHma.
Onpedenerue nonodiceHusi MouKu Ha epaghuxe no ee KOOPOUHAMAM
u Haobopom.

Hcnonvzosanue ceoticmé @yHKyull 0ns CPAGHEHUs 3HAYEHUL
cmenetetl u 102apughmos.

Ilocmpoenue  epagpuxkoé  cmeneHuvlx U N02APUPMUYECKUX
GyHKkyuil.

Pewenue nokasamenvHviXx u Jn02apupmuueckux ypasHeHutl u
HepaseHCcma no U38eCMHbIM Al2OPUMMAM.

O3HakoMmieHue ¢ NOHAMUEM HenpepbleHOl  NepUoOUdecKoll
@yukyuu, Gopmynuposanue CcoUCME CUHYCA U KOCUHYCA,
nocmpoenue ux epaguxos.

O3HakoMmieHue ¢ NOHAMUEM 2APMOHUYECKUX KONeOaHuu U
npuMepamu 2apMOHUYEeCKUX KoaeOanuil OJisi ONUCAHUSL NPOYECCo8
8 puzuke u Opyeux 061acCmsax 3HAHUSL.

O3HakoMaeHue ¢ NOHAMUEM Pa3pbl6HOU NePUOOUYecKoll yHKYuUl,
Gopmynuposanue c8oUCmME ManeeHca U KOMAH2eHCd, NOCMPOeHUE
ux

epaghuxos.

Ilpumenenue ceoticme ¢hynkyuti 0na CpagHeHUs 3HAYEHUll
MPULOHOMEMPUYECKUX DYHKYULL, peuleHus MPUeOHOMemMpPU4ecKux
VpagHeHu.

Ilocmpoenue  epaghuxkoé  o0OpamuvlX  MPULOHOMEMPUUECKUX
@yHKYULl U onpedenenue no 2paguKam ux c8olcms.

Buinonnenue npeobpasosanus epaguxos




YPABHEHHA H HEPABEHCTBA

Ypasnenus u cucmemut
YPaeHeHuil

Hepagencmea u cucmemut
Hepagencme ¢ 08yms
nepemenHbIMU

O3HakomaeHue ¢ npoCmeuuuMy C8e0eHUAMU O KOPHAX
aneebpaudeckux ypagHeHul, NOHAMUAMU UCCTe008aAHUSL
VPABHeHUll U cucmem YpasHeHu.

H3yuenue meopuu pagHoCUIbHOCMU YPAGHEHU U ee NPUMEHEHUsL.
Ilosmopenue 3anucu  pewienus CMAHOAGPMHBIX — YPAGHEHUL,
npuemos  npeobpaz0eanus  ypagHeHuil
CMAaHOapmMHOMY YPAGHEHUIO.

o1l ceedeHuss K
Pewenue payuonanvHulx, uppayuoHaIbHLIX, NOKA3AMENIbHbIX U
MPUSOHOMEMPUYECKUX YPABHEHUL U CUCTEM.

Hcnonvzosanue ceoticmse u epaguxos Gyukyuil 01 peutenus
ypasnenuil. [loemopenue 0CHOBHBIX NPUEMOB PeUeHUst CUCTIEM.
Pewenue ypasnenuii ¢ npumenenuem ecex npuemos (DazioxHceHus
HA MHOXNCUMENU, B8€0CHUsl HOBbIX HeU3BeCMHbIX, NOOCMAHOBKU,
epaghuueckoco memooa,).

Pewenue cucmem ypasmenuti ¢ npumeneHuem  paziuYHbIX
cnoco6os.

O3naxkomieHue ¢ oOWuUMU BONPOCAMU PeuleHUsl HePABEeHCME U
UCNONIL30BAHUE CBOUCME U 2PAPUKO8 (QYHKYUL Npu peueHuu
Hepagencms.

Pewenue nepasencme u cucmem Hepagencme ¢ NpUMeEHeHUEM
PA3TUYHBIX CNOCODO8.

Ilpumenenue mamemamuueckux memooos O/ peuleHus
cooeparcamenvhblX 3a0ay U3 pa3iudHblx obaacmeti HAyKu u
npakxmuxu. Unmepnpemuposanue pe3yiomamos ¢ yuemom
PeanbHbIX 02PAHUYEHU.

JEMEHTbI KOMBHHATOPHKH, TEOPHH BEPOATHOCTEH H CTATHCTHKH

OcHoenvle nonamus
KOMOUHamopuxu

U3yyenue npasuna KOMOUHAMOPUKYU U NPUMEHEHUE NPU peuleHul
KOMOUHAMOPHBIX 3A0aH.

Pewenue rxombunamophnvix 3adau memooom nepebopa u no
NPABUTLY YMHONCEHUSL.

O3HakomieHue ¢ NOHAMUAMU KOMOUHAMOPUKU: DASMEWEHUIMU,

COUEMAHUsAMY, — NEPeCMaHo8Kamu U  gopmyiamu Ol UX
BbIUUCTICHUSL.
Obvsacnenue u  npumeneHue  Gopmyn 0N GbIYUCTEHUSA

pazmewenuli, nepecmaro8oK U COYemaHull Npu peuleHul 3a0ad.
Osnakomnenue ¢ bunomom Horomona u mpeyeonvnuxom Ilackans.
Pewenue npakmuueckux 3a0au ¢ ucnonv3osanuem NOHAMULN U
npasu KOMOUHAMOPUKU.

dnemenmul meopuu
eéepoamuocment

H3yll€H1/l€ Kjlaccuieckoco onpe()eﬂeﬂuﬂ BeEPOAMHOCNHIU, ceoticme
eepoAamurocnmu, meopembl O Cymme 6€pO}ZI’I’IHOCm€ZZ.
PaccmompeHue npumepoe 6bl4UC/ICHUA 6€p0}17’l’lHOCWl€lZ. Peuwenue
3a0a4 Ha éblYUCTeHUe SQPOﬂmHOCmeﬁ cobbimui.

Ilpeocmaenenue oannvix
(maobauuywl, ouazpammel,

Osuaxomienue ¢ npe()cmaeﬂeHueM YUCNIOBbIX OAHHBLIX U UX
XxapakmepucmuKamu.

2paguxu) Pewenue npakmuyeckux 3a0au Ha 06pabOMKy YUCI08bIX OAHHDBIX,
BbIUUCTCHUE UX XAPAKMEPUCTNUK
T'EOMETPUHA
IIpamvie u nnockocmu ¢ | Popmynupoeka u npugederue OOKA3AMENbCME  NPUSHAKOG
npocmpancmaee 83AUMHOCO  DACNONONCEHUSl  NPSAMbIX U NIOCKOCHell.




Pacnosnasanue na uwepmedicax u mMooensix pasiudHuiX CaAyuaes
83AUMHO20  PACNONIOJNCEHUs. ~ NPAMBIX U HIOCKOCMel,
apaymeHmupoganue  ceoux  cyscoenuti.  Dopmyauposarue
onpeoenenull, NPU3HAKO8 U  CBOUCME  NAPANIEeNbHbIX U
NepReHOUKYIAPHBIX NIOCKOCMEU, 08Y2PAHHBIX U JUHEUHbIX Y208.
Buvinonnenue nocmpoenusi y2no6 mexcoy npamvimu, Npsamou u
NIOCKOCMbIO,  MeHcOy  NIOCKOCMAMU N0 ONUCAHUIO U
PAcnosHasanue ux Ha MooeJsx.

Ilpumenenue npusHaKo8 u c8OUCME PACNONONCEHUS NPAMBIX U
nI0CKOCMeEl NPU peueHul 3a0au.

H3o06padicenue na pucyHkax u KOHCMPYUPOBAHUE HA MOOeNsX
NePneHOUKYIAPO8 U  HAKIOHHLIX K  WIOCKOCMU,  NPAMbIY,
NapanienbHulX  NIOCKOCmeU, — Yelo8  Medxcoy  Npamou U
NIOCKOCMbIO U 0O0CHOBAHUE NOCMPOECHUSI.

Pewenue 3a0au na ewviuucienue ceomempuyeckux 6eaUUUH.
Onucvlganue paccmosnus om mMo4YKU 00 HIOCKOCMU, Om
npaAMol 00 NJIOCKOCMU, MeNCOy NIOCKOCMAMU, MeHcoy
CKpeWUBAOWUMUC — NPAMBIMU,  MeHCOY  NPOU3BOJIbHbIMU
Guzypamu 6 npocmparcmse.

Dopmynuposanue U  OOKA3bIBAHUE  OCHOBHLIX — MeopeM O
PpAcCmosHusAxX (meopem cyuecmeosanus, COUCM8a,).
Hzobpasxcenue mna yepmedxcax u MOOeNAX pacCmMoAHUs U
obocHosaHue

ceoux cyscoenuii. Onpedenenue u GvluUCNeHUEe PACCMOAHULL
npocmpancmee. Ilpumenenue gopmyn u meopem niaHumempuu
0J151 peuleHus 3a0ad.

O3HaxkomieHue ¢ NOHAMuUeM NApallelbHO20 NPOEKMUPOSAHUS U
e2o ceoticmeamu. Dopmynruposanue meopemvl 0 NIOWAOU
OpPMO2OHANILHOU NPOEKYUU MHO20Y201bHUKA.

Illpumenenue meopuu 011  000CHOBAHUA ~ NOCMPOEHUL U
BbIYUCTICHULL.

Apeymenmupoganue c8oux cyHcOeHUli 0 83AUMHOM PACHON0NHCEHUU
NPOCMPAHCMBEHHBIX ucyp.

Mmuozoepannuxu

Onucanue u Xapaxkmepucmuxa PA3NUYHBIX 81008
MHO202PAHHUKOB, NepevyUCieHUe Ux 1eMEeHMO8 U CGOUCMS.
Uszo0pasicenue MHO202paAHHUKO8 U GbINOJHEHUe NOCMPOEHUs Hd
U300PANCEHUAX U MOOETISIX MHO202PAHHUKOS.
Buiuucnenue JIUHEHbIX 2/1eMEeHmMOo8 u yenoe 8
NPOCMPAHCIMEEHHBIX
KOHGhu2ypayusx, ap2ymenmupo8anue c0Ux CyHcOeHuUl.
Xapakxmepucmuka u  uzobpadicenue  ceyeHus,  pa38epmKU
MHO202PAHHUKOB, 8blYUCTEeHUe NI0WAdel NOGEPXHOCTEN.
Ilocmpoenue npocmetiwux ceuenuii Kyoa, npusmsl, NUPAMUOBL.
Ilpumenenue ghaxmos u ceedenuti u3 NAAHUMEMPUU.
Os3naxkomneHue ¢ uoamu cummempuil 8 NpPOCMpauncmae,
dopmynuposanue onpedeneHull u ceolcms. Xapakmepucmuxa
cumMmempuu mejl 6paweHuss U MHO202PAHHUKOS.
Ilpumenenue ceoticms cummempuu npu peuleHul 3a0axy.
Hcnonv3zoeanue npuobpemenHvix 3HaHUU 01 UCCIE008AHUA U
MOOeNUPOBAHUS HECTIONCHBIX 3A0aH.
H306padicenue 0cHOBHBIX MHO202PAHHUKOG U 8bINOTHEHUE
PUCYHKOB NO YCIOBUAM 3A0aH.

Tena u nosepxnocmu

Os3nakomneHue ¢ sudamu men 8paujenus, opmyrupoeaHue ux




epauieHus onpeoeneHull U C60UCMme.
Dopmynuposanue meopem 0 CedeHuu wapa nioCKOCmblo U
NIOCKOCMU, KACAmenbHOU K cgepe.
Xapaxkmepucmuka u  u3obpadiceHue men  8pAWjeHUs,  UX
PA38epmKuU, ceueHus.
Pewenue 3adau ma nocmpoenue ceuenull, eviuucienue ONUH,
paccmosiHul, yan08, niaowaoeu. Ilposedenue OokazamenvbHulx
PACCyHcOeHUll npu peueHuu 3a0ad.
Ilpumenenue ceolicms cummempuy npu peuwieHuu 3a0a4 Ha meia
8pawyeHust, KOMOUHAYUIo meil.
H306padicenue 0CHOBHBIX KPY2iblX mell U 8bINOJHEHUEe PUCYHKA NO
YCI08UI0 3A0aUU.

H3zmepenus 6 zeomempuu O3HaxkomieHue ¢ NOHAMUAMU NAOUAOU U 00beMd, AKCUOMAMU

U CBOUCMBAMU.

Pewenue 3a0au na eviuucnenue niowaoeti niockux queyp c
NpUMEHEeHUeM COOMEemcmeylwux @opmyn u @akmos u3
NIAHUMEMPUU.

H3zyuenue meopem o eviyucieHuu 00bemo8 npoCmpaHCmeeHHblX
men, peuleHue 3a0ay HA NPUMeHeHue QOpMYL BbIYUCTEHUS.
00veMos.

Hszyuenue opmyn ons eviuucienus niowjaoei noepxHocmell
MHO202PAHHUKOS U el 8DAUeHUS.

O3nakomneHue ¢ Memooom BblYUCTEeHU NIOWAOU NOBEPXHOCIU
cghepoi.
Pewenue 3a0ay na sviuucnenue niowadel nosepxHocmu
NPOCMPAHCMBEHHBIX Mel.

Koopounamot u éexmopuot | O3naxomnenue c¢ nowsamuem eekmopa. HM3yuenue Oexapmogou
cucmemvl  KOOpOuHam 8 NpoCmMpamcmee, NOCMpoeHue no
3A0AHHBIM KOOPOUHAMAM MOYEK U NIOCKOCMEll, HAXOMCOeHUe
KoopouHam mouex. Haxoowcoenue ypasnenuti OKpys#cHOCMU,
cghepul, nnockocmu. Boiuucienue paccmoanuti Mexicoy moukamu.
H3yuenue ceolicme 6eKmMOpHbIX 8ENUYUUH, NPABUT PA3TIONCEHUS] GEK-
MOpo8 6 MmMpexmepHOM NPOCMPAHCMEe, NPASUTL  HAXOHCOEHUS.
KOOpOUHAm 6eKmopa 8 NpoCmpaHcmee, Npasuil Oeucmeull ¢
8eKMopamu, 3a0aHHbIMU KOOPOUHAMAMU.

Ilpumenenue meopuu npu pewieHuu 3a0ay HaA Oelcmeus ¢
BEKMOPAMU.

Uszyuenue cranapHozo npouzeedeHusi 6eKmopos, BeKMOPHO20
ypagHenusi npAmMou u naockocmu. Ilpumenenue meopuu npu
peutenuu 3a0ay Ha Oeucmeus ¢ 6eKmopamu, KOOPOUHAMHbIL
Memoo, npumeHeHue

8eKMOPO8 OJisl BLIYUCIEHUS 8EIUYUH Y2108 U PACCTNOSHULL.
O3HaxomieHue ¢ 00Ka3amenibCmeamu meopem cmepeomempuu o
83AUMHOM PACHONONACEHUU NPAMBIX U NIIOCKOCMELL C
UCNOIb308AHUEM BEKINOPO8.

YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

MMPOIT'PAMMBbBI YYEBHOM JAUCHUIIIINHBI
«MATEMATHUKA»

OcBoeHue mporpaMMbl Y4eOHOW TUCHMIUIMHBI «MaremaTHka» IpeanojaraeT Hajludue B
npodeccuoHanbHOW 00pa30BaTeNbHON OpraHu3aluy, peaausyrouiel 00pa3oBaTeNbHYI0 MIPOrpaMMy



cpennero obmiero obpasoBanus B mpezaenax ocBoeHus OIIOIT CITO na 6a3e OCHOBHOTO O0IIEro
oOpa3oBaHus, yueOHOro KaOMHETa, B KOTOPOM MMEETCS BO3MOXKHOCTH O0ECIEUUTh 00YyJaromuMcs
cBOOOAHBIN HoCTYn B IHTEpHET BO BpeMsl y4eOHOTO 3aHITHS U TIEPHO] BHEYUEOHOU IS TEIIHHOCTH.

[Tomemenne kaOuHETa MJOJDKHO YAOBIETBOPATH TpeboBaHusM CaHUTAPHO-IMUICMHO-
noruueckux mnpaBuil U HopMmatuBoB (CanlluH 2.4.2 No 178-02) um ObITh OCHAIIEHO THUIIOBHIM
o0opymoBaHHEM, yKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCIIC CIICIHUATN3NPOBAHHOM
yaeOHOW MeOenbio M CpeACcTBaMH OOYYCHHS, JOCTATOYHBIMH JUISI BBIMOJHEHUS TPeOOBaHWHA K
YPOBHIO NOATOTOBKH 00Y4arOIIUXCSl.

B xabunHere MODKHO OBITh MYJBTUMEAWMHOE OOOPYIOBAaHHE, IOCPEICTBOM KOTOPOTO
YY9aCTHUKH 00pa30BaTeIbHOTO MpOIlecca MOTYT MPOCMATPHUBATh BH3YAIbHYIO WH(MOPMAIHIO I10
MaTeMaTHhKe, CO37aBaTh MPE3CHTALUN, BUI€OMATEPHAIIbI, HHBIE TOKYMEHTHI.

B cocTtaB y4eOHO-METOIMYECKOTO U MaTepPUATBLHO-TEXHUYECKOTO 00eCIeueHns MPOrpaMMBbI
y4eOHOU TUCIUTIITUHBI «MaTeMaTruKa BXOIT:

* MHOTO()YHKITMOHATBHBIN KOMIIJIEKC MPEINo/1aBaTelis;

*HArJsiHbIE TTOCOOUS (KOMILIEKTHI Y4eOHBIX TaOJIMII, TIJIAKaTOB, TMOPTPETOB BBIAAIOIITUXCS
YYEHBIX-MaTEMaTHUKOB U JIp.);

* UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TIOCOOUS;

*KOMIUIEKT TEXHWYECKOW JOKYMEHTAIlMd, B TOM YHCJIE TMAacrlopTa Ha CpeAcTBa OOydeHUS,
WHCTPYKITUH TI0 UX UCTIOIB30BAHUIO M TEXHUKE 0€30MMacCHOCTH;

*OuOnMroTeUHbIN HOHI.

*B Oubnuoreuynsii QoHI BXOAAT y4eOHUKH, ydueOHO-MeTonuueckue KoMIuieKThl (YMK),
obecrieunBaroMe OCBOEHHWE Y4eOHOW JUCIMIUIMHBI «MaremaTuka», pPEeKOMEHJIOBAaHHBIE WIH
NOTYILIEHHbIE JJIS HWCIIOJIb30BaHUS B MPOQECCHOHANBHBIX 00pa30BaTENIbHBIX OpraHU3alusiX,
pean3yonmx 00pa3oBaTebHyI0 IPOrpaMMy CpeHero oouiero oopa3oBaHus B Mpeaenax 0CBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 001IIero 00pa3oBaHMs.

bubnnoreuynsiit GoHT MOXKET OBITH JOTOJHEH SHIMKIONEAUSIMH, CIPaBOYHUKAMU, HAYYHOH,
HAaY4YHO-TIONYJIIPHOUN U APYTOMl IMTEPATYPOH MO MaTEMATHKE.

B mpouecce ocBoeHus MNporpaMMbl Y4eOHOW JUCHMIUIUHBI «MaTemMaTHKa» CTYIEHTHI
JOJIKHBI MOJIyYUTh BO3MOKHOCTH JIOCTYNA K AJIEKTPOHHBIM y4EOHBIM MaTepuajgaM M0 MaTeMaTHKeE,
UMeEIoIUMCsE B CBOOOJHOM JocTyrne B ceTh VHTepHeT (3JEeKTPOHHBIM KHHIaM, MpPaKTHKyMmam,
Tectam, Marepuasiam EI'D u ap.

Peanuzanus nporpammbl yueOHOM TUCIUIUIMHBI IPEoaraeT Halnyre y4eOHOro KabuHera
MatemMaTuku (YdeOHas aynuTopus s TMPOBENEHUS 3aHATHIl BCeX BUAOB, NPEAYCMOTPEHHBIX
o0pa3oBaTesIbHOM IPOrpaMMoOi, B TOM YHCJE TPYNIOBBIX U HWHAMBHUAYAIBHBIX KOHCYJIbTAIIHM,
TEKYIIET0 KOHTPOJISL M MPOMEKYTOUHOM aTTecTtauun) — 401.

[lepeueHb OCHOBHOTO 00OPYIOBaHMUS:

PaGouee mecto npemnoaaBarens;

KoMrinekT uepTeskHOro 060pyI0BaHus ¥ MPUCTIOCOOIEHUI;

Hab6op npo3padHbIX reOMeTpUUECKUX TEJ C CEYCHHUSIMHU;

DKpaHHO-3BYKOBBIE TOCOOHS;

Harnsgaeie mocoOusi (KOMITJIEKThl Y4eOHBIX TaONHII, TJIaKaTOB, MOPTPETOB BBIAAIOLIUXCS
YUEHBIX-MaTEeMaTHKOB H JIp.);

Jocka knaccHas- 1 mT.

Cron yueHn4ecKkuit 2-Xx MeCTHBIN — 15 T

Ckambd 2-x mecTHast — 15 mr

Jlocka MarHUTHO-MapkepHas — 1 T

Cryn —2 wr

Cron muceMeHHBIN — 1 1T

Kop3una ans Oymar — 1 mr

Cron koMIblOTepHBIN — 1 T

Tymba — 2 wr

Y4eOHO-HATrJISTHbIE TOCOOUS



PEKOMEHAYEMAS JIMTEPATYPA
OcHoBHas1 JINTEepaTypa

1. Amumo III.LA. m np. MaremaTnka: anrebpa M Hayajga MaTeMaTHYECKOTO aHAIIN3a,
reoMeTpusi. AnreOpa W Hadala MaTeMaTHYecKoro aHanu3a (0a30BbI W yriIyOJCHHBIH
ypoBHH).10—11 xiaccer. — M., IIpocsemienue 2018. 50 k3.

2. Aranmacsn JI. C., byry3zoB B. ®. Kamomumes C. b. m ap. Maremaruka: anreOpa u
HavajaMateMaTndeckoro anammsa. [eomerpus. ['eomerpust (0a30BbIi W yriayOJIeHHBIN
ypoBHH). 10—11 xmaccel. — M., [Ipocsemienue 2019. 86 k3.

3. Komsarun F0.M., TkaueBa M.B,®eneposa H.E. u np. MaremaTuka: anrebpa u Havana Mate-
MaTUYECKOTo aHamm3a. Ajrebpa W Haudajga MaTeMaTH4YecKoro aHanmmu3a (0a30BBIA U
yriyonennbsii ypoBun). 10 kimacc— M., IIpocsemenne 2019. 44 sk3.

4. Komsarun FO.M., TkaueBa M.B.,®eneposa H.E. u ap. MaTtemaruka: anrebpa u Havana mate-
MaTUYECKOTo aHaim3a. Anrebpa W Haudajga MaTeMaTH4YecKoro aHanmu3a (0a30BBIA U
yrayOneHHsii yposau). 11 kmacc — M., IIpocsemenue 2019. 44 sk3.

I[OHOJ]H]/ITBJII)Hble HCTOYHUKHU

006 o0pazoBaHUM B Poccuiickoit  ®enepanmu: denep.3akoH ot 29.12. 2012 Ne
273-03 (B pen. PenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-
@3, o1 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne
148-®3, ¢ usMm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Neo 145-®3, B pen. ot
03.07.2016, c u3m. ot 19.12.2016.)

[Ipukaz MunucrepctBa oOpasoBanus u Hayku P® ot 31 mekabps 2015 r. N 1578 "O
BHECCHUH HW3MCHEHHI B (enepasbHBIM TOCYJapCTBEHHBIH 00pa3oBaTENbHBIN CTaHIAPT CPETHETO
obmero oOpa3oBaHus, YTBEPKACHHBIN TpUKa3oM MuUHHCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
Oenepanuu ot 17 masg 2012 r. N413"

[TuceMmo JlemapTamMeHTa rocy1apcTBEHHON MOJUTHKYU B chepe MOArOTOBKH pabounX KaJpoB U
JIIO MunucrepctBa obpa3oBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHu3aliy MOJY4YeHUs CpeJHEro ooiiero oopazoBaHusi B Mpejesiax 0CBOEHHUs 00pa30BaTeNIbHbIX
MIPOrpaMM CpeHero npodeccuoHaIbHOro odpa3oBaHus Ha 6a3e OCHOBHOIO OOIIero 0opa3oBaHus ¢
ydeToM TpeOoBaHull (henepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB U MOTy4aeMOn
npodeccru WK CIeNUaIbHOCTH CPEIHEro Mpo(ecCnoHaAIBHOTO 00pa30BaAHUD.

[IpumepHass ocHOBHasi oOpa3oBaTeibHas Mporpamma cpeaHero oomiero oOpa3oBaHMUs,
onoOpeHHass peuieHHEM (QelepalbHOTO  y4eOHO-METOANYECKOTO OO0bEeIUHEHUS Mo 00leMy
o0OpazoBanuto (mpoTokoa oT 28 utonst 2016 1. Ne 2/16-3).

bawmarose M.U., L[vieanos L. M. Metoaudeckoe nmocooue s moaroroBku k EI'3.—M., 2017

HNuTepHeT-pecypesl

=

http://fcior.edu.ru/ (MudopmanrionHbie, TPEHUPOBOYHBIE H KOHTPOJIBHBIE
MaTepHabl).

2. http://school-collection.edu.ru/ (Eaunas xosuiekiuu udpoBbIX 00pa30BaTEIbHBIX
pecypcoB). YuebHOe u3aHue

3. Exponenta.ru http;//www.exponenta.ru Kommnauus Softlint. O6pazoBaTenbHblii
MaTeMaTHYECKUH callT. MaTepHasibl /Il CTYICHTOB: 33]]auy C PCIICHHUSIMH,

CIPaBOYHUK MO MATEMATHKE, JIEKTPOHHBIE KOHCYIbTAIUU.

4. Taszera «Matemaruka» Uznarensckoro noma «IlepBoe centsiopsi»  http://mat.1septemr.ru
5. Marematuka B OTKpbITOM KoJute/pke https://mathematics.ru/

6. Math.ru. MatemaTuka u oOpazoBanue. https://math.ru/



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://mat.matematiks/ru
https://mathematics.ru/
https://math.ru/

7. Allmath:ru — Bcst maTemaruka B ogHoM mecte  http://www.allmath.ru/
8. EgWorld: Mup maremarndeckux ypaBHeHuid http://eqworld.ipmnet.ru/
9.

Bcs anemeHTapHas MaTeMaTHKa: CPEAHss MaTeMaTHYeCKas MHTEPHET-IIKOJIA.
http://www.bym math.net

10. T'eomerpuueckuii mopran http://www.neive.by.ru

11. I'paduxu GyHKIMIT http://graphfunk.narod.ru

12. JlupakTryeckue Matepuaibl 0 HHYOPMATUKE U MaTEMaTHKE.
http://comp-science.narod.ru

13. JluckperHas maremaruka: anroputmsl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D mo MaTemaTtuKe: MOATOTOBKA K TecTUpoBaHuio http://www.yztest.ru

15. 3amauHuk WIS MOATOTOBKH K OJMMITHANAM IO Matemaruke http://tasks.ceemat.ru

16. 3aHmMmaTenpHas MaTeMaTHKa — IIKOJIbHUKAM (OJIMMITHA/IBI, UTPBI, KOHKYPCHI 110
maremaruke) http://www.maht-on-line.com

17. UnrepHetr — mpoekT «3amaum» http://www.prodlems.ru

18. MaremaTrueckue 3Troabl http://www.etudes.ru

19. Marematuka on-line cnpaBoynas nHMOPMAIKS B TOMOIIIb CTYICHTY
http://www.manhtm.hl.ru

20. MaremaTrKa B TOMOIIIb IIKOJIBHUKY M CTYACHTY (TecThl 10 Matematuke online)
http://www.mathtest.ru

21. Marematuka JiIst OCTYMAONIMX B By3bl  http://www.matematika.agava.ru

22. Marematuka u mporpammupoBanue http://www.mathhrog.narod.ru

23. MareMarnyeckye OJIMMITMAAbI M OJTMMIINAIHbBIE 3a0adn  http://www.zaba.ru

24. Caiit anemeHTapHo# Matematuku Jmutpus [ymmaa http://www.mathnet.spb.ru

25. Typuup ropoaoB — MexayHapoaHasi MaTeMaTHYECKasi OJIMMITHAIA TSI
HIKOJILHUKOB  http://www.turgor.ru

26. PELIY EI'D - http://reshuege.ru/

27. OtkpeiThiii Oank 3aganuit ®UIIN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

ONekmponHo-cnpasoyHvie CUcCmembl.

1. D1eKTPOHHO-OMO/IHOTEYHAsI CHCTeMa «YHHBEPCUTETCKasi OuOJIHOTeKa OHJaiiH» — Oa3a
JTAHHBIX y4eOHOHM, y4yeOHO-METOIUYECKOW M HAyYHOW JIUTEepaTypbl IO OCHOBHBIM H3y4aeMbIM
mucuurumaam - http://www.biblioclub.ru

2. DeKTPOHHO-0uO/IMOTeyHass cucrtema «IkOpaiT»: koiekuusi «JlereniapHpie KHUTH»
u ko/utekuuss CIIO — »nekTpoHHbIE BepcHHM y4yeOHONW M y4eOHO-METOIUYECKOW IUTepaTyphl -
www.biblio-online.ru

3. Hayunas »suexktponnasi 6ubamorexka eLIBRARY.RU - snexkTtpoHHbIE BepcHH POCCHUHCKUX
HayYHO-TEeXHHYECKUX KypHanoB - http://elibrary.ru

4. Polpred.com O0630p CMMU — 351eKTpOHHBIN apXuB MyOIuKanuil H”HPOPMAreHTCTB (KOJIJIEKIUH:
BHEIIHAS TOProiis, nosutuka B PO u 3a pybexom; oOpazoBanue, Hayka B PD u 3a pydexxom) -
http://polpred.com

5. T'ocynapcrBenHasi uHGopMannoHHas cucteMa «HanuonanbHast 3JIeKTPOHHasi GHOIHOTEKAY
— (oHA >NEKTPOHHBIX BEPCUIl MEYaTHBIX H3JAHHWM, DJIEKTPOHHBIX PECYPCOB, MYIbTUMEAMHHBIX
U3aHUK U JIp. - https://H36.pd

6. DaexkTponHasi OmOamorexka TI'Y — 0a3a JaHHBIX HAaydyHBIX TPYJOB IIperoaaBaTeleii-
https://elibrary.tsutmb.ru

OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOLECCA IJISA
NHBAJINIOB ! JINLl C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbS
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OOyueHne HHBAIHUJIOB U JIUL C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI OCYILIECTBIISIETCS B
COOTBETCTBUH C:

[lopsinkoM  opraHM3anMM M OCYIIECTBJIEHUS  0Opa30BaTENbHON  AEATEIBHOCTH IO
o0pa3oBaTeJIbHBIM  IIpOTpaMMaM  CcpeiHero  mpodeccuoHanbHOro  oOpaszoBanust  (IIpukas
MunuctepctBa oOpazoBanus 1 Hayku PO ot 14.06.2013 Ne464);

MerouecKuMH PEKOMEHJANMAMH IO OpraHu3aliy  00pa30BaTENIbHOrO Ipolecca Uit
0o0Oy4eHHsT MHBAJIHMIOB W JIMIl C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI B 00pa30BaTEIbHBIX
OpraHu3alysaX BbICHIEr0 00pa30BaHMs, B TOM UHUCIE OCHALIEHHOCTH 00pa30BaTENILHOIO IIpolecca
(yrBepxaenst 08.04.2014 r. Noe AK-44/05Bn);

TpeboBanusiMHu K OpraHu3ay 00pa3oBaTEIBLHOTO Ipoliecca Al 00ydeHHS HHBAIUAOB U JIHII
C OIrpaHMYEHHBIMM BO3MOXXHOCTSIMH 370pOBbS B NpO(eCCHOHAIbHBIX 00pa30BaTeNIbHBIX

OpraHu3alusaX, B TOM YHCJI€ OCHAIIEHHOCTH 00pa3oBaTesIbHOTO Mpouecca (yTrBepxkaeHs! 26.12.2013
Ne 06-24128H).



JIMCT BHeCEHUS M3MeHEeHUil

B pabouyto mporpamMmy o aucuuruiniae «OY .04 «MaremaTuka»
no cnenuanbHocT «34.02.01- CecTpuHCKOE A€70» YTBEPKACHHYIO Ha 3acedaHuu Kadeapsl
POQHILHOM TOBY30BCKOW TIOJITOTOBKH.

Homep Texcm uzmenenus IIpomoxkon 3acedanus kageopwvi
UMeHeHUs
No oam
a
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