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HOACHUTEJIbBHAA 3AIINCKA

[Tporpamma o6meo0pa3oBaTeNbHON y4eOHOW MUCIUIUIMHBI «MareMaTuka» mpeaHa3HavYeHa
I U3YYCHHUA MATCMATHKU B HpO(beCCI/IOHaJIBHBIX O6paSOBaTCJIBHBIX OopraHusanusax, pCaIn3yromunx
00pa30BaTeNbHYIO MPOTPaAMMy CpeaHero oOIero oOpa3oBaHHsS B Mpeleiax OCBOCHHUS OCHOBHOM
npodeccroHanbHOM 00pasoBatenbHOi mporpamMmbl (OITOIT) CITIO Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUsl TIPU TOJATOTOBKE CIICIUATMCTOB CpPEIHEro 3BeHa 1o creruanbHocTr 31.02.03—
JlabopaTopHasi TMarHOCTHKA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero odmiero odpazoBaHUs,
MPEABSBISIEMBIX K CTPYKTYpPE, COJEPKAHUIO U PE3yJibTaTaM OCBOCHUSA Y4YEOHOM AUCIUTIIMHBI
«MaTeMaTI/IKa», U B COOTBCTCTBHHU C PCKOMCHI[aIII/ISIMI/I [0 OopraHu3alyu IIOJYUYCHHUA CPCIAHCTO
obumiero oOpa3oBaHMsT B  TpeAenax OCBOEGHMSI  00pa3oBaTelbHBIX IPOTrpaMM  CPEIHEro
npodeccrnoHabHOrO 00pa3oBaHus Ha 0a3e OCHOBHOIO 00Iero oOpa3oBaHUs C y4e€TOM TpeOOBaHUM
(dbenepanbHBIX TOCYIApCTBEHHBIX O0O0pAa30BaTENIBHBIX CTAHIAPTOB M TOJIy4aeMOW CIEIHAIbHOCTH
cpenHero mpogeccuoHaIbHOTO 00pa3oBaHus (MUcbMo JlemapTaMenTa rocyJapcTBEHHOMN MOJTUTHKU B
cdepe moaroroBku padbounx kaapos u JIMO MunoOprayku Poccuu ot 17 mapra 2015 r. Ne 06-259),
¢ yueroM [IpumepHOIl OCHOBHOM 00pazoBaTENbHON MPOTPaMMBI CpPEAHEro OO0IIero oOpa3oBaHUs,
0/7I00peHHON perieHueM (enepaibHOr0  Y4eOHO-METOJUYECKOTO OOBEIMHEHUS] MO O00IIeMy
ob6pazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

Coneprkanne mporpaMMbl YUeOHON TUCITUTIIMHBI « MaTeMaTuka»HapaBiIeHO Ha JTIOCTHKEHUE
CHEAYIOIIUX LeJIei:

® HMMCTh MPCACTABIICHUA O COUAIBHBIX, KYJIBTYPHBIX U HCTOPHUYCCKUX (l)aKTOan CTAaHOBJICHUA
MaTEMaTHUKU,

° (bOpMI/IpOBaHI/Ie JIOTUYCCKOIr'o, aJITOPUTMUYCCKOI0 U MaTEMAaTUUCCKOI'O MBIIIIJICHU A,

® yMEHHE MPUMEHATH MOTyUYCHHbBIC 3HAHUS TIPU PEIICHUH Pa3IMIHbIX 33/a4;

® TIOJNyYCHHE TMPEICTABICHUA O MAaTeMaTHKE KaKk 4YacTh OOIICYeIOBEYECKON KYIbTYPHI,

YHHUBEPCAJIHHOM SI3bIKE HAyKH, TIO3BOJISIONIEM OMKMCHIBATh W U3y4aTh pPeajbHBIC MPOLECCH

SIBJICHUSL.

3agauM AUCHHUNJIMHBI:

- opMupoBaHUE MPEICTaBICHHUA O MATEMAaTHKE KaK YHHBEPCATLHOM SI3bIKE HAYKH;

- OBJIAJICHHE MAaTEMAaTHYCCKHMMH 3HAHMSMH U YMEHUSMH, HEOOXOJUMBIMU B MOBCETHEBHOMN
KHU3HU, JUISI M3YyYEHHsI NIKOJBHBIX ECTECTBCHHOHAYYHBIX IUCIUIUIMH Ha 0a30BOM YpOBHE, IS
MOJTy4eHUs1 00pa30BaHus B 00JacTsX, HE TPEOYIONMUX YIIIyOJICHHON MaTeMaTHYeCKO! TOATOTOBKHY;

- BOCIIUTAaHHE CPEICTBAMH MAaTEMATHKH KYJIbTYpbl JIMYHOCTH, TOHHUMAHUS 3HAYMMOCTH
MaTeMaTUKU JUIsI HAYyYHO-TEXHHYECKOTO TIpOrpecca, OTHOIICHHS K MaTeMaTHKe KaK K YacTH
00IIeYeNIOBEUECKON KYIbTYPhl Yepe3 3HAKOMCTBO C MCTOPUEH Pa3sBUTHS MATEMAaTHKH, dBOJIOIHEH
MaTeMaTUYECKUX UICH.

B mporpammy BKJIFOUEHO COJEp)KaHKE, HampaBIeHHOEC Ha (OPMHUPOBAaHUE Y CTYICHTOB
KOMIIETCHINH, HeoOXoauMbIX Juisi kadecTBeHHOro ocBoenusi OINOIT CIIO Ha 6Ga3e OCHOBHOTO
oOmiero 00pa3oBaHUsl C TOJYYEHHUEM CPEIHEro o0mero oOpa3oBaHMs; MPOTPAMMBI ITOATOTOBKH
cnenuanuctoB cpeanero 3seHa (IIIICC3).

B paboueit mporpamMMe y4eOHOW MUCHMILIMHBI «MaTeMaThka» OIHMCHIBACTCS COJCPIKaHUC
y4eOHOro MaTepuana, mocaeA0BaTeNbHOCTh €r0 U3y4eHHsI, TEMAaTHKa MPAKTUUECKUX 3aHITHH, BUIBI
CaMOCTOSITEJIBHBIX pPabOT, pacmpeesieHHe Y4eOHBIX YacoB C YYETOM CHeUu(UKH MporpamMMm
MOJITOTOBKH CIEIMAJIMCTOB CPETHETO 3BEHA.

[IporpamMma MOMKET HCIOJIB30BATHCS JIPYTUMHU MPOQPECCHOHATBHBIMU 00pa30BaTeIbHBIMU
OpraHu3alUsAMM, peaTU3yIOUIMMH 00pa30BaTeIbHYI0 IPOrpaMMy CpeaHero oOIiero oopa3oBaHMs B
npenenax ocsoeHust OIIOIT CITO Ha 6a3e 0CHOBHOTO 00111er0 00pa3oBaHMSL.

Peanuzanus o6uieobpazoBarenbHO yaeOHOM auctuIInabl «MaTteMaTHKay JT0MyCKaeTcs Kak
B O4YHOM Qopmare oOyuyeHHs, Tak U B (opmaTe 3IEKTPOHHOIO OOYYEHHsS C HCIIOJIb30BaHHEM
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.



OBIIASI XAPAKTEPUCTUKA YYEBHOW TUCITATLIAHBI

MaremaTrka sBisercss (pyHIAMEHTalIbHOM 00IIe00pa30BaTeNbHON  JAUCHUILUIMHON  CO
CJIO’KUBIIMMCS YCTOWYHMBBIM COAEPIKaHUEM U OOIMMU TPEOOBAHUSIMHU K OJATOTOBKE 00yYarOIIUXCS.

B npodeccronanbHpIx 00pa30BaTEIbHBIX OPraHU3ALMAX, PEATH3YIOUINX 00pa30BaTEIbHYIO
nporpaMmy cpenHero oomiero oopazoBanus B npenenax ocsoeHus: OIIOII CIIO na 6a3e ocHOBHOTO
oOmiero oO6pa3oBaHusl, H3y4eHUE MAaTEMAaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT TIPOQHIIS
npoheccHoHaTBFHOTO 00pa30BaHMUSL.

[Tpu ocBoenun cnienmansHOcTel CITO ecTecTBEHHO-HAYYHOTO TIPOGUIIS MPOPECCHOHATBHOTO
oOpa3oBaHUsMaTeMaTHKa u3y4aercs Ha 6azoBoM ypoBHe DI'OC cpennero obiiero oopa3oBaHuUs.

OOm1re nenu N3y4eHnst MaTeMaTHKU TPAJAUIUOHHO PEATU3YIOTCS B YEThIPEX HAIPABJICHUAXK:

1) obuiee nmpeacraBieHre 00 UASAX U METOJIaX MaTEeMaTHKU;

2) UHTEJIEKTYyaJIbHOE Pa3BUTHE;

3) oBnasieHue HEOOXOAMMBIMHA KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMH;

4) BocnuTaTeNBHOE BO3ICHCTBHE.

Jlns ecrecTBeHHO-HaydHOro  mpoduias  mnpodeccnoHaabHOTO  oOpa3oBaHus — OoJiee
XapaKTepHBIM SBJISICTCSl YCHUJIGHHWE OOMIEKYIbTYPHOH COCTaBISIOMEH y4eOHOW IMCHIUIUIMHBI C
OpHEHTAallMel Ha BU3yallbHO-00pa3HbIi U JIOTMUECKUH CTUIIN Y4eOHOM paOboThI.

Conepxanrie y4eOHOW JUCIUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH
COJIepKaTEIbHBIMY JJHHUSAMHU 00YIEHUSI MaTeMaTHKE:

- anreOpanyeckasi JIMHUS, BKIIIOYAIONIAass CHCTEMATH3AIMI0 CBEICHHH O YHWCIIaX; M3y4eHHE
HOBBIX W 0000IIeHNE paHee W3YYCHHBIX OIepanuii (BO3BeIeHHE B CTENEeHb, M3BJICUCHHE KOPHS,
norapuMUpOBaHHE, CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC M OOpaTHBIE K HUM); W3y4eHHE HOBBIX
BUJIOB YHUCJIOBBIX BBIP@XKEHUW U (OPMYJ; COBEpIICHCTBOBAHHWE MPAKTUYECKUX HABBIKOB U
BBIYMCIUTENIBHON KYIbTYphl, pacHIMpPEHHE M COBEPIICHCTBOBaHHE ajreOpandyeckoro armapara,
chOpMHUPOBAHHOTO B OCHOBHOI IIKOJiE, W €ro NPUMEHEHHE K PEUICHUI0 MaTeMaTH4YEeCKHX H
MIPUKJIAIHBIX 3a]1a4;

- TEOPEeTUKO-QYHKUMOHANbHAS JIMHUSA, BKJIIOYAIONIAs CHCTEMATHU3allUI0 W paclIMpeHue
CBEICHMI O (YHKIUSAX, COBEPIICHCTBOBAHME TI'paUUYECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMHU
UaessMM W METOJaMU MaTeMaTH4YecKOoro aHaiau3a B oObeMe, TO3BOJSIONIEM HCCIIeI0BaTh
JJIEMEHTapHble (QYHKIMU M pelaTh MpOoCTelllne reoMeTpudyeckue, (GU3NYECKUE U Jpyrue
MIPUKJIAIHBIE 3a/1a4H;

- JHWHHUS ypaBHEHU W HEpPaBEHCTB, OCHOBAaHHAs Ha TIOCTPOCHHWU U HCCIEAOBAHUU
MaTeMaTHYeCKUX MOJENel, mepecekaromascs ¢ aareOpanyeckoil U TeopeTHKO-(yHKIMOHATbHON
JUHUSMUA M BKJIIOYAIONIAs pa3BUTHE U  COBEPILICHCTBOBAHHE TEXHHUKH anreOpanyecKux
npeoOpa3oBaHUid JJIsl pelleHUs] YPaBHEHUN, HEPABEHCTB M CHCTEM; (OpMUPOBaHUE CIIOCOOHOCTU
CTPOUTH U UCCIENOBaTh IMPOCTEHIINEe MaTeMaTUYeCKUe MOJIENIU MPHU PEIICHUU MPHUKIAIHBIX 3a]ad,
3a]1a4 U3 CMEKHBIX U CTIEHUATbHBIX TUCIUTLINH;

- reoMeTpuYecKas JIMHUSA, BKIIOYAIOUIas HArjsAHbIe MPEJICTaBICHUS O MPOCTPAHCTBEHHBIX
¢burypax u u3yueHue UX CBOWCTB, (OPMHUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpPaXKEHUS,
pa3BUTHE CMOCOOOB T€OMETPUYECKHX H3MEPEHHH, KOOPAMHATHOTO M BEKTOPHOTO METOIOB s
peleHst MaTeMaTHYeCKUX U MPUKIIAIHBIX 3a/1a4;

- CcTOXacTWYecKas JIMHUS, OCHOBaHHas Ha pa3BUTHM KOMOMHATOPHBIX  YMEHHIA,
MPEJCTaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro MUPA.

Paznenel (TeMbl), BKIIIOYEHHbIE B COJAEp)KaHUE YYEOHON AMCLUIUIMHBI, SBISIFOTCS OOLIMMHU
s Bcex mpoduiiel npodeccuoHanbHOro 00pa3oBaHUs U NPHU BCeX oObeMax y4yeOHOTO BpEMEHU
HE3aBUCUMO OT TOTO, SABJISI€TCS JIM yuyeOHas IuciuIuinHa «MaremaTruka» 6a30BoH WK NpoQUIBLHOM.

B npumepHBIX TeMaTHYECKHUX IUIaHaX MporpaMMbl y4eOHBIN MaTepHrall IpeAcTaBieH B (hopme
YepeyIolerocsi pa3BepThIBaHUs OCHOBHBIX COJAEPKATEeNbHBIX JIUHUN (anredpanyeckoi, TEOPETUKO-
(GYHKIMOHATBHON, YpaBHEHHH M HEPABEHCTB, F€OMETPUUYECKOM, CTOXaCTUYECKOM), YTO MO3BOJISIET
riOKO MCMOJIb30BaTh UX PACIOJIOKEHHUE U B3aWMOCBSI3b, COCTABIATh PaOOUM KaJleHIAPHBIN IJIaH,
Mo-pa3HOMY uepeaysl yueOHble TeMbl (TJaBbl yUeOHUKA), YUUTHIBas Ipo¢mib MpodheccuoHaTIbHOTO



oOpaszoBanus, cnenuduky ocBamBaemoil cnenuanbHocTn CIIO, rryOuHy u3yudeHHsl MaTepuana,
YPOBCHBb MOATOTOBKHU CTYACHTOB 11O IMPEAMCTY.

HpennaraeMLIe B MPUMCPHBIX TECMATUYCCKUX IJIaHAX Pa3HbIC 00BEMBI y‘-IGGHOFO BpPCMCHHU 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 337a4 U OIbITE CAMOCTOSITEIbHON PaOOTHI.

Nzydenne o0OmeoOpa3oBaTebHON yUeOHOW JTUCIHMIUIMHBI «MareMaTHKa» 3aBepIIacTcs
IIOABECACHUEM HUTOI'OB B (bopMe OK3aMCHAa B paMKax HpOMC)KyTO‘-IHOfI arrectaiui CTYACHTOB B
nporecce ocBoenusi ocHoBHoi OIIOIT CIIO ¢ momydeHumem cpemHero oOmero oOpa3oBaHHS
(IITICC3).

MECTO YUYEFHOM JUCIHUILIMHGI B YYEBHOM ILJTAHE

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

B mpodeccronanbHpIX 00pa30BaTENBHBIX OPraHU3ANUAX, PEATH3YIOMINX 00pa30BaTEIbHYIO
nporpaMmy cpenHero oomiero odpazosanus B npenenax ocsoenust OITOIT CIIO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, ydeOHas auCHHUIUIMHA «MaTteMaThka» M3ydaeTcsi B 001eo0pa3oBaTEIbHOM
nukie ydyeOHoro miaHa OIIOIT CITIO na 6a3e ocHOBHOro oOmiero o0Opa3oBaHHs C TOJyYEHUEM
cpennero obmiero oopaszoBanus (IITICC3).

B yuebnsix mnanax [ITICC3 y4yeOnas mucuurummHa «MaTeMaTuka BXOIUT B COCTaB OOIIMX
o0m1eo0pa3oBaTenbHbIX Y4EOHBIX TUCHHUIUIMH (TpoduiabHbIE), (OPMHUPYEMBIX M3 00sS3aTEIbHBIX
npeaMmeTHeix obOmacteit PI'OC cpemanero obmero oOpasoBanus, i crnemmanbHocTerd CITO
COOTBETCTBYIOIIETO TTPOPrIst MpoheCcCHOHATBLHOTO 00pa30BaHuUS.

PE3VJIbTATHhI OCBOEHHA YYEFHOM JUCHUIIINHBI

OcBoeHue coaep)kaHust yueOHON AucLUIUIMHBL «MaTemaTtuka» o0ecleunBaeT JAOCTUKEHHE
CTYIEHTaMH CJEIYIOLINX Pe3yibmamos:.

* TUYHOCIMHBIX '

C(OPMHUPOBAHHOCTb MPEJACTABIEHUI O MaTeMaTHKe Kak YHMBEPCAJIbHOM S3bIKE HaYKH,
CPEeACTBE MOJICIMPOBAHMSI SIBJICHUH U MPOLIECCOB, UJIESX U METO/aX MAaTEMAaTUKH;

[IOHMMAaHUEe  3HAYUMOCTM  MaTeMAaTUKU  JUId  HAy4YHO-TEXHHYECKOI'O  Iporpecca,
Cc(OPMHPOBAHHOCTh OTHOILIEHHUS K MaTeMaTHKe KaK K 4acTH OOIIEeYesOBEYECKOW KyJIbTypbl uepes
3HAaKOMCTBO C UCTOPHEH pa3BUTUS MaTEMaTHKH, YBOJIIOLMEH MaTeMaTHUYECKUX UIeH;

pa3BUTHE JIOTMYECKOIO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpa)KEHUS, AIrOPUTMUYECKOMN
KYJIBTYpbl, KPUTUUYHOCTH MBILUIEHHUs] Ha YpPOBHE, HEOOX0AuMOM Julst Oynyuieil npodeccnoHaabHOR
JeATeNbHOCTH, AJIs IPOJODKEHHs 00pa30BaHus U caMO0Opa30BaHuUs;

OBJIaZICHUE MAaTEMaTHMYECKMMM 3HAHUSAMHU U YMEHUSIMH, HEOOXOJMMBIMU B IIOBCEIHEBHOM
KU3HH, [ OCBOEGHHA  CMEXKHBIX €CTECTBEHHO-HAYYHbIX JUCLHUIUIMH W JUCLUIUINH
po(heccCHOHANBHOTO IIUKIIA, IS TOJTy4YeHHs: 00pa30oBaHus B 00JIACTsX, HE TPEOYIOIIMX YTriayOieHHON
MaTeMaTU4ECKON MIOArOTOBKHY;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4HCJIE€ CaMOOOpa30BaHMIO, Ha
NPOTSHKEHUU BCEH XKU3HM; CO3HATENbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCIEIHOM MpodhecCHOHANbHON 1 00IECTBEHHOM AeATEIbHOCTH;

TOTOBHOCTb M  CIOCOOHOCTH K CaMOCTOSITENbHON TBOPYECKON UM  OTBETCTBEHHOM
NESITEIbHOCTH;

TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTENbHOM,
0OI11eCTBEHHO MOJIE3HOH, yueOHO-HCCIIeI0BATENbCKOM, TPOEKTHON M JPYTrUX BUAAX JIEATEIbHOCTH;

OTHOIIEHHE K MPO(PECCHOHATBHON NEATETbHOCTH KAaK BO3MOXKHOCTH YYacCTHsl B PELICHUH
JIMYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX POOIeM;



* MemanpeoMenHuIX:

YMEHHME CAMOCTOSITEIbHO ONpPENENATh 1€MW JESITEIbHOCTM M COCTABJISTH  IIJIaHbI
JESITEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTS;
HCI0JIb30BAaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTM)KEHMSI MOCTABICHHBIX LEJIEH M peanus3anuu
IJIAHOB JIESTENIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B PA3JIMUHbBIX CUTYALUAX;

YMEHHME NPOAYKTUBHO OOLIAThbCA M B3aUMOJEHCTBOBAaTH B IIPOLECCE COBMECTHOM
JEATeNbHOCTH, YYUTHIBATh IMO3UIMU JIPYTUX YYaCTHHUKOB NESATEIHHOCTH, 3()(HEKTUBHO pa3pemaTh
KOH(Q)JIUKTEI;

BJIQJICHUE HABbIKAMU  IIO3HABATEJBHON, y4EeOHO-HCCIENOBATENbCKOM M MPOEKTHOU
JEATeIbHOCTH, HABBIKAMH pa3pelieHus npooiaeM; CriocoOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIEHOMY
IIOMCKY METO/IOB PELICHUS PAKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJIOB I03HAHUS;

FOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIMOHHO-TI03HABATEIbHON
NEeSITEeIbHOCTH, BKJIIOYas yMEHUE OPHUEHTHUPOBATHCS B Pa3IMYHBIX HCTOYHUKAX HHGOpMaIuy,
KPUTHYECKH OIIEHHBATh M HWHTEPIPETHPOBATh HWHGOPMAIMIO, MOJIy4aeMyl W3 pa3IMYHBIX
HCTOYHUKOB;

BJIQJICHUE SI3bIKOBBIMU CPEACTBAMM: YMEHHUE SCHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh a/IeKBaTHBIE SI3bIKOBBIE CPECTBA;

BJIaJICHNE HABBIKAMH MO3HABATEIHLHOU PEQIICKCUU KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUN U
MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB M OCHOBAHM, T'PaHUI] CBOETO 3HAHWS W HE3HAHUS,
HOBBIX TIO3HABATENbHBIX 3314 U CPEJCTB JJIS UX JOCTHKECHHUS;

L[EJIeYCTPEMJIEHHOCTh B MOUCKaX U MPUHATHM PEIIeHUH, COOOpa3UTENbHOCTh U MHTYUIUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIEHUI; CIOCOOHOCTh BOCIPUHUMAThH KPACOTY U TapMOHUIO
MUpa;

*npeoOMemHbIX.

Cc(OPMHUPOBAHHOCTb MPEJCTABICHUH O MaTeMaTHKE KaK 4acTU MUPOBOM KYJIbTYypbl U MeECTe
MaTeMaTUKU B COBPEMEHHOM LMBWIM3ALUH, CIOCOOAaX ONUCAHMA SIBJICHUHM peaJbHOro MHpa Ha
MaTEeMaTH4YECKOM SI3BIKE;

C(OPMHPOBAHHOCTb MPEACTABICHUA O MaTEeMaTHYECKUX MOHATHAX KaK Ba)KHEMIIUX
MaTEMaTUYECKUX MOJECIAX, MO3BOJIAIOIIMX OIMUCHIBATH M W3Yy4aThb pPa3HbIC INPOLIECCH U SBIICHUS;
IIOHMMAaHKUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MTOCTPOCHUSI MAaTEMaTUYECKUX TEOPH;

BIIQJICHHE METOJaMHU [OKa3aTelbCTB W AJITOPUTMOB DEIICHUS, YMEHHE HUX IPUMEHSTH,
IIPOBOJMTH JIOKA3aTENbHbIE PACCYXKICHUS B XOJI€ PELICHUS 3a1a4;

BJIQJICHUE CTAaHJAPTHBIMM IPUEMAMM DPELICHWs pPaAlUOHAIBHBIX W HPPALMOHAIBHBIX,
[I0KA3aTEIbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH W HEPABEHCTB, HX CHUCTEM;
HCII0JIb30BAHNE T'OTOBBIX KOMIIBIOTEPHBIX NPOTpaMM, B TOM 4YMCJIE AJIA MOUCKA IIyTH PELIEHUs U
WUIIOCTPALY PELICHNs YPaBHEHUIN U HEPABEHCTB;

c(OPMHUPOBAHHOCTh NPECTABICHUN 00 OCHOBHBIX MOHATHIX MaTeMaTUYECKOI'O aHAIN3a U UX
CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTepU30BaThb MOBeJICHHE (YHKLUUH, HCIOJIb30BAHUE
IIOJIYYEHHBIX 3HAHUH JJIS ONIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMU IMOHATHSMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBONCTBaxX; C(OPMHPOBAHHOCTb YMEHHs DPACHO3HABaThb I'€OMETPHUECKHUE
¢urypel Ha 4epTexax, MOJEIAX M B peaJTbHOM MHUpPE; NPHUMEHEHHE W3YYCHHBIX CBOMCTB
reoMeTpudeckux Guryp u Gopmysa A pelieHuss TeOMETPUUECKUX 3a7a4 M 3a/1a4 ¢ MPaKTHUYECKUM
COJIEp’KaHUEM;

c(OPMHUPOBAHHOCTh NPEJCTABICHUN O MpOLEccax M SBICHUSIX, UMEIOUINX BEPOSTHOCTHBIH
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B DPEAJBHOM MHUPE, OCHOBHBIX IOHSTHAX
JIEMEHTApHOW TEOPUH BEPOSATHOCTEN; YMEHUI HaXOAWTh U OLEHUBATh BEPOSITHOCTH HACTYILJICHUS
COOBITUH B MPOCTEHIINX MPAKTHUYECKHX CHUTYallMssX U OCHOBHBIE XapaKTEPUCTUKH CIyJalHBIX
BEJINYMH;

BJIQJICHUE HABBIKAMM MCIIOJIB30BAHMSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpU PELICHUU
3az1ad.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue
MaTeMaTI/IKa B HayKe, TCXHHUKCEC, O9KOHOMHKE, HHq)OpMaHHOHHBIX TCXHOJIOTUAX nu
Hp&KTH‘-IGCKOfI ACATCIIbHOCTH. HGJII/I nu 3aa4u I/I3yLI€HI/I$I MaTeMaTUuKu HpI/I OCBOCHHUU
cnenuansaocten CIIO.
AJITEBPA

Pazeumue nonamus o uucne
Llesble u palOHANIbHBIE YKCIIA. [eCTBUTENIBHBIEC YHCIA.

Kopnu, cmenenu u nozapugmut

Kopuu u crenmenun. KopHu HaTypanbHOUM cTenmeHM U3 uyuciaa W uX cBoiicTtBa. CremeHu c
paloHaIbHBIMU NOKA3aTENSIMU, UX cBOMCTBA. CTENEHH C IEHCTBUTENbHBIMU [TOKA3aTEISIMU.

Jlorapugm. Jlorapudm uucaa. OcHoBHOE JorapudMUUecKoe TOXKIECTBO. JlecsITHUHBIE U
HaTypayibHble Jorapudmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue anredpanmyeckux BbipaxkeHuil. [IpeoOpazoBaHne palMOHAIBHBIX,
MPpalMOHAJIbHBIX CTETIEHHBIX, TOKA3aTEeJIbHbBIX U JIOTAPU(PMUUECKUX BBIPAKECHHI.

Ilpakmuueckue 3anamus

Apudmernueckue IeHCTBUS HAJ YKUCIaMH, HaX0XKJI€HHUE MPUOJIMKEHHBIX 3HAYEHUIN BETUYNH
Y TIOTPEIIHOCTEN BhIYUCICHUH (a0COTIOTHON U OTHOCUTENBHOM), CpPaBHEHUE YHCIIOBBIX BBIPAKEHUH.

Brruncnenue u cpaBHeHUE KOpHEN. BrInoaHeHne pacyeToB ¢ pauKaIaMH.

Pemrenne  wppanmoHanbHBIX — ypaBHeHMM. HaxokneHwe — 3HaueHMM — CTemeHe ¢
panMoHaNbHBIMU MOKa3aTessiMu. CpaBHeHHE creneHei. [IpeoOpa3oBanus BeIpaXEHUH, COACPIKAITUX
CTeNeHU. PenieHne nokaszaTenbHbIX YPaBHEHUN.

Pemenne npukiaaHeix 3agad.

Haxosxnenue 3HaueHuid yorapudma 1Mo MpoW3BOJHLHOMY OCHOBaHMIO. Ilepexon oT omHOTO
OCHOBaHMA K JpyroMy. Bbluncienne u cpaBHeHue Jorapu¢pmoB. JlorapudmupoBanue u
ITOTCHIIUPOBAHUE BBIPAKEHUI.

[TpuGnnxKeHHbIe BBIYUCIEHUS U PELICHUs] IPUKIIAJIHBIX 3a/1a4.

Pemenne norapuMuyeckux ypaBHEHHUH.

OCHOBbBI TPUTOHOMETPUH

OcHOBHBIE IOHATHSA
Pannannas mepa yrina. BpamarensHoe nBuxeHue. CHHYC, KOCUHYC, TAHT€HC U KOTaHIE€HC
qycIa.

OcHOBHbIE TPUTOHOMETPHUYECKHE TOKIECTBA
®opmynel ipuBeneHust. @opmyiibl ciaoxeHus. DopMyibl yIBOCHUSI.

IIpeoOpa3oBanust NpocTeH X TPUTOHOMETPHYCCKUX BbIPAKEeHUH
[IpeobpazoBaHre CyMMBbI TPUTOHOMETPUUECKUX (DYHKIUI B IPOU3BEICHUE U TIPOU3BEICHUS B

CYyMMY.

Tpuronomerpuyeckue ypaBHeHUsl 1 HEPaBEHCTBA
[Ipocreiinye TPUrOHOMETPUUECKHUE YPAaBHEHUS.
OOpaTHbIe TPUTOHOMETPHYECKHEe (PYHKIHMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus
PaguanHblli METO M3MEPEHHUs YIJIOB BpAlllEHUS U CBSI3b C I'pagycHOM Mepoll. OCHOBHbBIE
TPUTOHOMETPUYECKHE TOXKJIECTBA, (OPMYIBI CIOKEHHs, YABOEHHs, INpeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUYECKMX  (YHKIMH B TpoM3BeACHUE,  IpeoOpa3oBaHUE  MPOU3BEACHUS



TPUTOHOMETpHUYECKHX (YHKIHMA B cymmy. llpocreiiline TpPUrOHOMETPHUYECKHE YypaBHEHHUS U
HEPABCHCTBA.
OOpatHble TpUTOHOMETpHYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apPKTaHTeHC.

®YHKIIUHA, UX CBOVCTBA U TPA®UKH

®ynkuuu. O6sacTh ONpPENENICHUss U MHOXKECTBO 3HAYeHUH; rpaduk (yHKIMH, IOCTPOEHUE
rpaduKoB QYHKIUHA, 3aJaHHBIX PA3IMIHBIMH CIIOCOOAMH.

CaoiictBa ¢QyHknuum. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OrPAHHUYECHHOCTb,
NepUoANIHOCTh. [IpoMexyTku Bo3pacTaHus M yObIBaHWs, HanOOJbIIEee W HaMMEHBINEE 3HAUCHMUS,
TOYKH dKcTpemMyMa. ['paduueckas mHTepnperanus. [IpuMepsl (yHKIMOHATBHBIX 3aBUCHMOCTEH B
peasIbHBIX TIpolieccax M SABICHUSAX. Apudmernueckue onepauuu Haj ¢GyHkuusMmu. CroxHas
GyHKIMS (KOMIIO3ULINSA).

OO0paTHble pyHKINH.

CrenenHble, NoKa3aTe/jbHbIe, JorapupmMuyeckue 1 TPUroHoMeTpuyeckue GpyHKIUHU.
OO0paTHbIe TPUTOHOMETPUYECKUE (PYHKIHHU

Onpenenenus QyHKIUN, UX CBOICTBA U IrpaUKH.

[IpeobpazoBanusi rpadukoB. [lapamtensHbli TEpeHOC, CUMMETPHUS OTHOCHTEIBHO OCEH
KOoOpAuHAaT U CUMMETPHA OTHOCUTCIIbHO Hadajla KOOpAWHAT, CUMMETPHUA OTHOCUTCIIBHO HpﬂMOﬁ y =
X, pacTsKEHHUE U C)KaThe BJIOJIb OCel KOOpIMHAT.

Ilpakmuueckue 3anamus

[IpuMepsl 3aBHCHMOCTEN MEXAY NEPEMEHHBIMM B PEANBHBIX IMpoIeccaXx W3 CMEXKHBIX
muciuiinH. Onpenenenue ¢yHkiui. [loctpoenne n utenue rpadukoB Gynakumii. MccnenoBanue
¢byakuu. CBOWCTBA IMHEWHOH, KBAPATUYHON, KyCOYHO-TMHEHHOW U IPOOHO-TMHEHHON (DYHKITUH.
HenpepriBabie u nepuonndeckue GyHkinuu. CBoiicTBa U rpaduku cCUHyca, KOCHHYCa, TaHTE€HCA U
kotanrenca. OOpatubie (yHKuMM ¥ ux rpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKITUU.
[IpeobOpa3zoBanus rpaduka pyakuuu. ["apmonnyeckue kosedanus. [Ipuknaaaeie 3a1a9u.

[TokazarenbHble, TorapupMudecKue, TPUrOHOMETPUUECKUE YPAaBHEHUS U HEpAGeHCMEa.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocnenoBareabHocTH. CriocoObl 3a7aHusl M CBOMCTBAa YMCIIOBBIX IMOCIIENOBATEIBHOCTEH.
CyMMupoBaHue nocienoBarenbHocTel. beckoHeuHo yObIBaroIasi reoMeTpu4ecKkast Iporpeccus u ee
CyMMa.

IIpousBoanas. [lonstue o mpou3BOAHON (YHKLUH, €€ TeOMETPUUYECKMH M (PU3HUECKUil
CMBICJI. YpaBHEHUE KacaTenbHOW K rpaduky ¢yHkuuu. [Ipom3BoaHble CyMMBbI, pPa3HOCTH,
IpoOU3BeJCHUs, YacTHble. [Ipon3BOAHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIuMi. I[IpumeHnenue
IIPOM3BOIHOM K UCCIIEI0OBAaHUIO (PYHKIMHA U OCTPOCHUIO I'PaHKOB.

IIpumepbl KCHONB30BaHUSA NPOU3BOAHOM [UIsl HAXOXKIEHUS HAWIYYIIErOo pELIECHUS B
IPUKIAJHBIX 3ajadyax. Bropas mnpousBoiHas, €€ TEeOMETPUUYECKHMH U (U3MUECKHI CMBICI.
HaxosxaeHue ckopocTu Juis rpolecca, 3alaHHOro (GopMynnoi 1 rpadukoMm.

IlepBooOpa3nasa u mHTerpan. IIpuMeHeHne ONpeNeIeHHOTO MHTErpana Il HaXOXKIACHUs
Ioaa KpuBoJMHEHHON Tpaneuun. ®opmyna Herorona-Jleii6nuna. Ilpumepsl npuMeHeHUs
UHTErpaja B (PU3KMKe U TEOMETPUH.

Ilpakmuueckue 3anamusn

UucnoBas  MOCIENOBATENbHOCTh,  CIHOCOOBI €€  3aJaHMsl, BbIUMCIEHHS  YJICHOB
nocnenoBarenbHocTH. Ilpenen mocnenoBatensHOCTH. beckoHedHo yObIBarolasi reoMeTpuyecKas
IIPOrpecCcus.

IIpounsBoHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.

VYpaBHeHue kacarenbHOM B oOmeMm Buzie. [IpaBuna u Gopmynsl auddepeHIpoBaHus,
TabJMlla TPOU3BOAHBIX dJeMEHTapHbIX ¢yHKuuH. UccnenoBanue (QyHKIMH ¢ [OMONIBIO



npou3BoaHON. Haxoxnenne HamOOJIBIIEr0, HAMMEHBIIEr0 3HAYEHUS M DKCTPEMAJIbHBIX 3HAUYCHHN
GbyHKIMH.

Wuterpan u mnepooOpasnas. Teopema Hprorona-JleitOnuma. IlpuMeneHne wuHTErpamza K
BBIUMCIICHUIO (PU3UUECKUX BEIUYMH U TUIOIIAJICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUs M CHCTeMBbI YpaBHeHHMi. PanyonanbHble, HppallMOHANIBHBIE, IT0OKA3aTENIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHJIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TMpUEMBl MX pelIeHHUs (pa3joKEHHE Ha MHOXUTENM, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, Tparueckuii MeTom).

HepaBencTBa. PanuonanbHble, UppalyoHaibHble, HepaBeHCTBA. OCHOBHbBIE NpPUEMBI HX
peuieHusl.

Hcnouab3oBanue cBoiicTB W rpapukoB (YHKOHA @PH pelleHUMH YPaBHEHMH M
HepaBeHCTB. Mertoq wuHTepBaioB. M300pakeHne Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBA
penieHui ypaBHEHHN 1 HEPABEHCTB C ABYMs IEPEMEHHBIMH U UX CUCTEM.

Ilpuknaouwie 3a0auu

[IpuMeHeHne MaTeMaTHYeCKHMX METOJOB I PEIICHUs COJEp)KATENbHbIX 3a1ad W3
pa3IMYHbIX 00J1aCTe HAYKU U MPAKTUKU.

WNHTtepnperanus pe3yapTara, yueT pealbHbIX OTPaHUYEHU M.

Ilpakmuueckue 3anamus

Kopnu ypaBuenunii. PaBHocunbHOCTh ypaBHeHuil. [IpeoOpa3oBanue ypaBHeHuil. OCHOBHbIE
MIpUEMBI pellieHus ypaBHEeHUU. Pemenne cucrem ypaBHeHUi. Mcmoap30BaHne CBOMCTB M TpadUKOB
GYHKIIMNA 1S pEeIIeHHs] YpaBHEHUW 1 HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEN

J1eMeHThl KOMOMHATOPUKH
OcHOBHbIE TMOHATHUS KOMOMHATOPHKM. 3aJayd Ha [OJCYET YHWClIa pPa3MEIICHUH,
MepecTaHoBOK, codyeTaHuil. Pemenue 3amau Ha nepebop BapuantoB. dopmyna 6uHoma HproToHa.
CpoiicTBa OMHOMHHAIIBHBIX KO3 duineHToB. Tpeyronbpauk [lackans.

JJiIeMeHTbI TEOPHHU BEPOSITHOCTEH
CoOblITHE, BEpOSITHOCTh COOBITHUS, CII0)KEHHE U YMHOKEHHE BEPOSITHOCTEH.

DJIeMEeHThI MATEMATHYECKON CTATHCTUKH

[IpencraBneHue qaHHBIX (TAOIUIIBI, TUArPAMMBI, TPAQUKH).

Ilpakmuueckue 3auamus

Uctopusa pa3Butus KOMOWHATOPUKU, TEOPUH BEPOATHOCTEM M CTATUCTUKA U HUX DPOJIb B
pasnuuYHBIX cdepax dYeIoBEUECKOW ku3HemesTenbHocTU. IlpaBuna komOuHaTtopuku. Perienue
KOMOMHATOPHBIX 3a7a4. Pa3menienus, coueTanus U nepectaHoBku. bunom HploToHa U TpeyrolbHUK
[Tackans. [Ipuknagaelie 3ama4un.

Knaccuueckoe ompeneneHne BEpOSTHOCTH, CBOWCTBAa BEPOSATHOCTEH, TeopeMa O CymMMe
BeposTHOCTeH. Brruncnenune BepositHocTed. [lpuxmagubie 3amaun. [lpencraBieHue YHCIOBBIX
nanHbIX. [Ipukiannelie 3aaa4n.

IF'EOMETPUS
IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

BzaumHuoe PacCIoJIOKCHUE IBYX MPSAMBIX B IIPOCTPAHCTBC. HapaJ]J'ICJ'ILHOCTB HpﬂMOﬁ u
IIJIOCKOCTH. HapaJIJICJ'IBHOCTB IUIOCKOCTEH. HCpHGHI{I/IKYJ'IHpHOCTL HpﬂMOﬁ n  IIJIOCKOCTH.



IlepneHuKyissp U HaKJIOHHAsA. YTOJ MEXAY IPSAMOM U IUIOCKOCTBIO. [IByrpaHHBIM yros. Yroi
MEXAY INIOCKOCTSIMHU. [lepneHanKyIapHOCTh IBYX IJIOCKOCTEM.

I'eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: NapaICNbHBIA MEPEHOC, CUMMETPHS
OTHOCHTEJIBHO IJIOCKOCTH.

[MapannensHoe mpoekTpoBanue. M300pakeHne NpoCcTpaHCTBEHHBIX HUTY.

MHoOrorpaHHuKH

Bepmunsl, pebpa, rpaHd MHOTOTPaHHUKA.

[Tpuszma. Ipsamas npusma. [IpasunsHas npusma. [lapamnenenunen. Kyo.

[Inpamua. IIpaBunbsHas nupamuaa. Y ceuenHas nupamuga. Terpasap.

CumMMmerpuu B KyOe, B apajljiesieuIee, B IPU3ME U UpaMUJIE.

Ceuenust ky0a, IpU3MbI U TUPAMUIBI.

[IpencraBieHue o MpaBUJIbHBIX MHOTOIPaHHUKAX (TeTpa’rape, Kyoe, oKTajpe, AoJeKadipe U
HKOCAdIPe).

Tes1a ¥ MOBEPXHOCTH BpalleHHUs
Hunuaap u koHyc. YcedeHHBIM KoHyc. (OCHOBaHHME, BBICOTA, OOKOBas TOBEPXHOCTb,
oOpa3yromas, pazBepTka. OceBble CeUeHUsl U CEeUeHHUs], MapaljielIbHbIe OCHOBAHHUIO.
Hap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe.

HN3mepenus B reomeTrpuu
O6bvem u ero usmepenue. arerpanbHas gopmyina oobema.
dopmysel 00beMa KyOa, MPSAMOYTOJILHOTO TapajuIeNIeIuIIe a, PU3MBI, ITHHIPA. DopMyITsl
o0bema nmupamubl U KoHyca. Dopmynbl Mmomaa NOBEpXHOCTEN HUIMHIApPA U KoHyca. DopmyJibl
o0beMa mapa ¥ rmiomaau chepsl.
[Tomo6ue Ten. OTHOMIEHUS MJIOMIAIEH TOBEPXHOCTEH M 00BEMOB TTOI0OHBIX TEI.

KoopauHaTbl 4 BEeKTOPbI

[IpsimoyrosnbpHas (mekapToBa) cHCTeMa KOOpAMHAT B MpocTpaHcTBe. DopMyina paccTOSHUS
MEXIy IBYMSI TOUKaMH. Y paBHEHUS CHepbl.

Bekropel. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB. YMHOKEHUE
BeKTOpa Ha uucio. Pa3noxeHue BeKkTopa MO HAMpaBlIEHUSM. YTOJ MEXIY JABYMSI BEKTOPaMH.
[Ipoekmuus BekTopa Ha ock. Koopannatel BekTopa. CKalsipHOE MTPOU3BEICHNE BEKTOPOB.

Hcnonb3oBaHue KOOpIMHAT M BEKTOPOB IPHU PEIICHWH MaTEeMaTHYEeCKUX U MPHUKIAIHBIX
3azad.

Ilpakmuueckue 3auamus

[Ipu3Haku B3aMMHOIO pacCHONOXKEHUS TMpPSAMbBIX. YTOod MeXAy HIpsaMbIMU. B3auMHoe
pacmoyio’KeHue MPSAMBIX U IUIOCKOCTeH. [leprneHauKysp U HAKJIOHHAS K IMJIOCKOCTH. YTOJI MEXKIY
MPSIMOM U TUIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PACMOJIOKEHUU MPSMOM U TUIOCKOCTH. Teopema o
TpeX NepreHINKYIspax.

[Ipu3Haku U CBOWCTBA MapalljIeNIbHBIX M MEPHEHIUKYISIPHBIX IIOcKocTed. PaccrosiHue oT
TOYKH JO IUIOCKOCTH, OT MPSIMOW JO IUJIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSIMH, MEXIY
CKPEIMBAIOIIUMHUCS TIPSIMBIMU, MKy IPOU3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapannensHO€  NpPOEKTHpOBaHME M €ro  CBOMCTBa. B3auMHOe  pacnonokeHue
MIPOCTPAHCTBEHHBIX (DUTYD.

Pasnuuynble  BuApl  MHOTOTpaHHUKOB. VX  m3o0paxkenus.  CedeHus,  pa3BepTKU
MHOTOrpaHHuKoB. [lnomane noBepxHoctu. Bumel cummerpuit B mpoctpaHcTBe. CUMMETpuUsi Tenl
BpAIlIeHUs] 1 MHOTOTPAaHHHUKOB. Beruncnenue miomaaei 1 00beMOB.

Bekropsl. /[lelictBusi ¢ Bekropamu. J[lekapTroBa cucTemMa KOOPAMHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, cephbl, MIOCKOCTU. PaccTosiHre MeX Ty Toukamu. J[elicTBUs ¢ BEKTOpaMH,
3alaHHBIMUA KoopAuHaTamMu. CKaJlsipHOE MPOU3BE/IEHNE BEKTOPOB. BEeKTOpHOE ypaBHEHUE MPSIMOM U
MJI0CKOCTH. Vcnonb30BaHne BEKTOPOB MPHU JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.



Jnst BHEayIMTOPHBIX 3aHATUN CTyJEHTaM HapsAy C peUIeHUEM 3aJad M BBIIOJHEHUS
MPAKTUYECKUX 3aJaHUN MOXKHO TMPEIUIOKHUTH TEMbI MCCIEIOBATENbCKUX U pedepaTUBHBIX paboT, B
KOTOPBIX BMECTO CEpUH OTACIBHBIX MEJIKUX 3aJa4 M YIPAKHEHHUHM INPEUIararorcs CHOKETHbIE
3aaHus, TpeOyrole JTUTETbHONW padoThl B paMKax OJHOM MaTeMaTHYeCKOW CHTyalluu. DTH TEMbI
MOTYT OBITh KaK HHIUBUAYaTbHBIMH 33JJaHUSMH, TaK U TPYNIOBBIMH JIi COBMECTHOTO BBITIOTHEHUS
HCCIIEN0BaHUS.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuszanuu coaepkanus o01eo0pazoBaTeIbHON y4eOHOM TUCIMIUIMHBI «MaTtemaTruka»
B npenenax ocBoenus OIIOII CITIO na 6a3e OCHOBHOTO 0OmIero 0oOpa3oBaHUsS C TOJIYYCHHUEM
cpennero o6miero oOpasopanus (I[IIICC3) makcumanbHas ydeOHas Harpyska OOyYaroOUIMXCS IO
cnenuanbHOCTAM CIIO  ecTeCTBeHHOHAaydHOTO TPOQHIs, COCTaBIsieT— 372 4YacoB, W3 HHX
aymuTopHasi (0oOsi3aTellbHAs1) ydeOHas Harpyska oOydaromuxcs — 256 4acoB, BKIIOYAs JICKIIUU
(ypoku) —78 d9acoB, mpakTHYecKue 3aHITHSI—1784acoB, BHeayIUTOpHAs CaMOCTOSTENbHas paboTa
cTyneHToB — 1164acos.

Temarnuyeckuii njiaH

Bua yuyeOHoit padoThl KoaunyecTBo yacos
Ipoduab npodeccnoHaAILHOIO 00Pa30BaAHUA:
€CTeCTBEHHO-HAYYHBII
Cneuuaasnocts CIIO:
31.02.03 - JlabopaTopHasi TMAarHOCTHKA
AYyAUTOPHBIC 3AHATHS. Jlekuuu (ypoxn) NpaKTHYEeCKHe HUTOIO
Coaep:xanue 00y4eHusl. 3aHATHSA
Beenenue 6 10 16
Pa3BuTne nousTHs 0 yncne 6 14 20
Kophu, crenenu u jorapudmsl 6 14 20
[IpsMbple W  TUIOCKOCTH B 6 14 20
POCTPAHCTBE
Kombunartopuka 6 14 20
KoopauHatsl 1 BEKTOPBI 6 14 20
OCHOBBI TPUTOHOMETPHUH 6 14 20
OyHKIMU U TpaduKu 6 14 20
MHoOrorpaHHUKHU U KPYTJIbIe Tea 6 14 20
Hauvana MaTeMaTH4eCKOTro 6 14 20
aHaJmM3a
WHTerpas u ero npuMeHeHue 6 14 20
DJIEMEHTHI TEOPUU BEPOSTHOCTEU 6 14 20
1 MaTEeMaTHYeCKOM CTaTUCTUKU
YpaBHEHMSI M HEpaBEHCTBA 6 14 20
Htoro 78 178 256
BuaeaynuropHas 116
caMoOCTOsTeIbHas padoTa
Ilpomercymounan ammecmanus 6 popme IK3amena

Bcero | 372




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB AEATEJIBHOCTHU CTYJIEHTOB

Cooeporcanue 0dyuenus Xapakmepucmuka 0CHOBHBIX U006 0eAMETbHOCHIU CIYO0EHM 08
(na ypoeHe yueoHnvix delicmeuii)

Beeoenue O3naxkomieHue ¢ poabilo MamemMamuku 8 HayKe, MexHuKe,
9KOHOMUKE, UHDOPMAYUOHHBIX MEXHONO0UAX U NPAKMUYECKOU
oeamenbHOCmU.

O3HakomaeHue ¢ yeaamu U 3a0a4amu U3y4eHus Mamemamuru
npu oceoenuu cneyuanvrHocmeti CI10

AJITEBPA
Pazeumue nonamusn Buinonnenue apughmemuueckux 0eticmeuii Ha0 YUciamu, covemas
0 yucne YCmHble U NUCLMEHHbIE NPUEMbL.

Haxootcoenue npubausicennvlx 3Ha4eHUull 6eTUYUH U
noepewHocmetl 8bl4UCIeHUl (AOCONOMHOU U OMHOCUMENILHOLL),
CpasHenue YUCIOBbIX BbIPANCEHUII.

Haxoorcoenue ouinbok 6 npeobpazo8anusx u 8bl4UCIEHUAX
(omHocumcs Ko 6cem nyHKmam npozcpammol)

Kopnu, cmenenu, noza- O3HaxkomieHue ¢ NnoHsmuem KOpPHs N-Ul CMeneHu, CE80UCMEaMu
pugpmol PAOUKAN08 U NPABULAMU CPABHEHUSL KOPHEIL.
Dopmynuposanue onpedenenus KOPHL U CBOUCME KOpPHell.
Buvluucnenue u cpaeunenue Kophel, 6blNOJHEHUE NPUKUOKU
3HAYeHUst KOPHSL.
Ilpeobpazosanue  uucnosblx U  OYKBEHHBIX  BBIPANCEHULL,
CO0ePAUCAUUX PAOUKATBL.
Buvinonnenue pacuemos no gopmynam, cooepicamum paouxaisl,
oCyuecmaensis HeooxXooumble NOOCMAHOBKU U NPeodPA3068aAHUSL.
Onpedenenue pasHOCUTLHOCMU  GbIPANCEHUN C  PAOUKATAMIUL.
Pewenue uppayuonanohvix ypasrnenuil.
Os3HnaxkomieHue ¢ NOHAMUeM CmMeneHu ¢ O0eluCmeUumelbHbiM
nokasameJiem.
Haxoorcoenue SHAYEeHUll cmenenu, UCNONB3YSL npu
Heobxooumocmu
UHCMPYMEHMAIbHblE CPEOCMEA.
3anucvleanue KopHs n-ii cmenenu 6 8ude CMmeneHu ¢ OPOOHLIM
nokasamesnem u Hao6opom.
Dopmynuposanue ceolicmé cmeneHell. Bvluucienue cmeneneii ¢
PAYUOHATILHBIM NOKA3AMeneM, 6blNOJIHEHUEe NPUKUOKU 3HAYEHUs.
cmenenu, cpasHenue cmenenell.
Ilpeobpaszosanue  uuciogvblx U OYKGEHHBIX  BbIPAICEHULL,
coodepoicawux — cmenenu, npumensisi  ceovicmea.  Pewenue
NOKA3aMeIbHbIX YPAGHEHULL.
O3HaxomieHue ¢ npumeHeHuem KopHell u cmeneHeti npu
BLIYUCTEHUU CPEOHUX, OelleHUU OMPE3KA 8 «30JI0MOM CeUeHUU).
Pewenue npukiaduvix 3a0a4 Ha C1O0NHCHBLE NPOYESHMbL

IIpeoobpasosanue Buinonnenue npeobpazosanuti 8bipasxicerull, npumMeHenue
anzedpauyeckux Gopmyn, c6A3aHHBIX CO CBOUCMBAMU CIeNneHell U 102apugmos.
6bIPAIICEHUTL Onpedenenue obracmu OONYCMUMbIX 3HAYEHU
no2apugmuueckozo svipadicenus. Pewenue nocapugpmuueckux
ypagHenu
OCHOBbI TPUT OHOMETPUH
Ocnoenvie nonamusn H3zyuenue paduannozo memooa usmepeHus y2i06 paujeHusi U ux

c6a3U ¢ epadycHoli mepou. H3zobpadicenue yenoe epaujeHus Ha
OKDYJICHOCIU, ~ COOMHEcCeHue  GeIU4YUHbl  yeld ¢  e2o




PACnON0dCEeHUEM.

Dopmynuposanue onpedenreHull MpueoOHOMempudeckux @QyHKyuu
0N y2lo8 Nnosopoma U OCMPLIX Y2l08  NPAMOY20JIbHO20
Mpey2oNbHUKA U 00BACHEHUE UX 83AUMOCEA3U.

OcHnosnoie Ipumenenue 0CHOBHBIX MPUSOHOMEMPULECKUX MOHCOECME 05
mMpuzoHOMempuuecKue | 8blYUCIeHUS 3HAYEHUL MPUSOHOMEMPUYECKUX QYHKYUL NO OOHOL
modcoecmea U3 HUX.
Ilpeobpazosanusn H3yyenue ocHo8HbIX opmyn  mpucoHomempuu:  Gopmyivl
npocmenmux CILOJHCEHUS, V080eHusl, npeobpazosanus cymmbl
mMpU2OHOMEMPUYECKUX MPULOHOMEMPULECKUX PYHKYULL 8 Npou3gedeHUe U NPoU3BeoeHUs
evIpariceHull 6 CYMMY U NpUMEHEHUe Npu  BbIYUCAEHUU  3HAYEHUS
MPULOHOMEMPULECKO20 BbIPANCEHUS U YAPOUJeHUS e20.
Os3HakomieHue co  ceoucmeamu  CUMMEmMpuu  Mmoyex Ha
€OUHUYHOU OKPYICHOCMU U NPpUMEHEHUEe UX O/ 8bl800A (HOpMYL
NPUBEOEHUSL.
Ilpocmeitmue Pewenue no gopmyram u mpuconomempuueckomy Kpyey

mpuzonomempuuecKue
YPAaBHEeHUA U HEpAaeeHcmea

APOCMEeUuUx mpueoHOMempu4ecKux ypasHeHuil.
Ilpumenenue odbwux mMemooos peutenusi ypasneHuti (npueeoerue
K JIUHEUHOMY, K8AOPAMHOMY, MemoO  pA3l0NCeHUsi  Hd
MHOJCUMeENU,  3d  MeHbl  NEPEeMEeHHOU)  Npu  peuileHuu
MPULOHOMEMPULECKUX YDABGHEHUIL.
Vmenue ommeuamov Ha kpyee peuienus npocmeuuux
MPULOHOMEMPULECKUX HEPABEHCTNE

ApKcunyc, apkkocunyc,
APKMAan2enc yucia

OsHakomneHue ¢ nousimuem OOPAMHBLIX MPUSOHOMEMPUYECKUX
Gdynryuil.
U3zyuenue onpedenenuii apkcunyca, apkKoCUHycd, ApKmaneeHcd
yuca, hopmyauposanue ux, u30opadicerue Ha eOUHUYHOU
OKPYIICHOCIU, NPUMEHEHUEe NPU PeuleHUU YPAGHEHUT

& YHKIIHH, HX CBOUCTBA H TPADHKH

Dynkyuu.
IHlonamue o
HenpepvleHoCmU YYHKUUU

Os3naxkomieHue ¢ NOHAMUEM  NepeMeHHOU,  npumepamu
3agucumocmelt Mexicoy nepemeHHbLMU.
OsnaxkomneHue ¢ noHamuem  epaghuxa,  onpeodeseHue

npuHaonedcHocmu mouxku epaguxy @yuxkyuu. OnpedeneHue no
Gdopmyne npocmetiweli 3aeucumocmu, 6uda ee epaguxa.
Buipaoicenue no ¢popmyne oonoti nepemennoii uepes opyeue.
O3naxomaeHue ¢ onpedenenuem QyHKyuu, popmyauposanue e2o.
Haxoorcoenue obnacmu onpedenenus u ooracmu 3Ha4eHull

GyHryuu.

Ceoiicmea gpynkyuu.
I'paguueckan
UHmMepnPemayusi.
Ilpumepoi
¢ynKyuonanvnvix
3aeucumocmeil 6 peaibHblX
npoueccax u A61eHUAX.

O3nakomneHue ¢ npumepamu HYHKYUOHAIbHBIX 3A8UCUMOCTNEN 8
PeanbHbIX NPOYECCax U3 CMENCHbIX OUCYUNTIUH.

O3nakomneHue ¢ 00Ka3amenbHbIMU PACCYHCOCHUAMU HEKOMOPbIX
CB0lCM8 JNUHEUHOU U K8AOPAMu4Hou (QyHKYuill, npogedeHue
uccne0o8anust TUHeHOU, KYCOYHO-TUHeUHOU, OpOOHO-TUHEIHOU U

K8AOpaAmMuyHot  (YHKYul,  nocmpoeuue  ux  2pagpuxos.
Ilocmpoenue u umenue epaghuxoe ¢Gynxyuu. Hcecredosanue
@yHryuu.

Cocmasnenue 6u008 OyHKyuti no OAHHOMY YCIO08UI, peuleHue
3a0ay HA HKCMPeMyM.
Buvinonnenue npeobpazosanuii epagura gyukyuu

Oopamnmnvie hynkyuu

Uszyuenue nonamus obpamuou (hyHkyuu, onpeoenexue 8uoa u
nocmpoetue epaguka 0OpamHou GyHKYuU, HaxoxrcoeHue ee
obnacmu onpedenenus u oonacmu 3uavenuil. Ilpumenenue
C8OUCME DYHKYUL NPU UCCIE008AHUU YPABHEHUU U PeleHUU




3a0ay Ha sxcmpemym. O3HaAKOMAEHUE C NOHSMUEM CLONCHOU
@yHryuu.

Ilocneooeamenvnocmu

O3HakomaeHue ¢ NoHAMUEM HUCIO0B0U NOCIe008AMeNIbHOCHIU,
cnocobamu ee 3a0anus, bIYUCTEHUAMU ee YTIeHO8.

O3HakomaeHue ¢ NoHAmMmuUeM npeoeid nocied08ameIbHOCMU.
O3HakomaeHue ¢ 8blYUCTIEHUEM CYMMbl OECKOHEUHO20 YUCTI0B020
pAoa Ha npumepe 6blYUCIEHUS CYMMbl OeCKOHeuHO YOwvlsaiouell
2eoMempuyecKol npozpeccuu.

Pewenue 3a0au na npumenenue gpopmynvi cymmuvl 6eCKOHEUHO
yobvl8aowel 2eoMempuiecKoll npocpeccull.

Ilpouszeoonas u ee

O3nakomneHue ¢ NoHAmuem nPouU3B0OHO.

npumeHneHnue Hzyuenue u  gopmynuposanue  ee  MeXamuueckozo - u
2€0MEMPUUECKO20 CMbICIA, U3YYEHUEe aN20OpUmMMA GblYUCTeHUS
NPOU3BOOHOU HA NpumMepe GbIYUCTIEeHU MSHOBEHHOU CKOPOCMU U
21108020 K03 puyuenma kacamenbHoll.
Cocmaenenue ypasHeHus KacamenbHol 8 00wem suoe.
Yceoenue npasun ouggepenyuposanusn, madbauysbt npou3800HbIX
NeMeHMAapHuIX QYyHKYull, npumenerue Ois oughghepenyuposarus
@yHKYyuil, cocmasnenus ypagHeHus KacameibHOl.
H3zyuenue meopem o ceéasu ceolicme QymKyuu u npou38o0HOlU,
Gdopmynuposexa ux. Ilposedenue ¢ nomowpro NPOU3BOOHOU
uccned08anus hyHKyuu, 3a0anHol Gopmynou.
Yemanosnenue cesasu ceotlicmse gynkyuu u npouzgooHou no ux
epaghuxam.
Tlpumenenue npouzeo0HOl 015 peuterusi 3a0a4 Ha HAX0HCOeHUe
HauboIbULe20, HAUMEHbULE20 SHAYEeHUs. U HA HAXOHCOeHUe
IKCmpemyma

Ilepsooopasznasn O3naxkomieHue ¢ noHamuem unmezpaia u nepeooopa3Hol.

u unmezpan

Uzyuenue npasuna 6vlyUCieHUss NEPBOOOPA3HOU U MeopeMbl
Hviomona—I/letibnuya.

Pewenue 3a0au ma 6136 nepsooOpazHoll u ee Npou3800HO,
8bIUUCIEHUE NEPBOOOPA3HON 0151 OAHHOU (YHKYUU.

Pewenue 3a0au na npumenenue unmeepana Ojist 8bIHUCIEHUS
Quzuueckux eeruyuH u niowaoel.

Cmenennbuie,
nokazamesnsHbole,
Jlocapugpmuueckue u
mpuzoHomempuueckue
¢ynkyuu.
Oopammnoie
mpuzoHomempuueckue

¢ynkyuu

Buviuucnenue 3nauenuii hynkyuii no 3nauenuio apeymenma.
Onpedenerue nonodiceHusi MouKu Ha epaghuxe no ee KOOPOUHAMAM
u Haobopom.

HUcnonv3zo6anue ceoticme @yukyuil 0151 CPAGHEHUs. 3HAYEHULL
cmenetetl u 102apughmos.

Ilocmpoenue  epagpuxkoé  cmeneHuwvlx U N02APUPMUYECKUX
@yHryuil.

Pewenue nokasamenvHvlx U Jn02apupmuueckux ypasHeHuil u
HepaseHCcme no U38eCMHbIM Al2OPUMMAM.

O3HakoMieHue ¢ NOHAMUEM HenpepbleHOl  NePUOOUdecKoll
@yukyuu, Gopmynuposanue CcoUCME CUHYCA U KOCUHYCA,
nocmpoenue ux epaghuxos.

O3HakoMmieHue ¢ NOHAMUEM 2APMOHUYECKUX KOIeOaHuu u
npuUMepamy 2apMOHUYEeCKUX Koaeoanu O0isl ONUCAHUS NPOYeccos
8 puzuke u Opyeux 0o61acmsax 3HAHUSL.

O3HakomaeHue ¢ NOHAMuUeM pazpbi6HOU NEPUOOUYECcKOU PYHKYUU,
Gopmynuposanue ceouUcme maneeHca U KOmaHzeHcd, NoCmpoeHue
ux epaguxos.

Ilpumenenue ceoticme ¢hyHkyuti  0na  cpasHeHus. 3HAYeHUll




MPULOHOMEMPULECKUX DYHKYULL, peuleHus MPUOHOMempuiecKux
VpagHeHUl.

Ilocmpoenue  epaghuxoé  0OpamuvIX  MPUSOHOMEMPUYECKUX
@yHKYyull u onpedenenue no 2paguKam ux c8oUCma.

Buinonnenue npeobpasosanus epaguxos

YPABHEHHA H HEPABEHCTBA

Ypasunenusn u cucmemot
YDAaeHeHuu

Hepasencmea u cucmemut
Hepagencme ¢ 0gyms
nepemenHbIMU

O3nakomieHue ¢ NPOCMetUUMUY C8EOeHUAMU O KOPHSX
aneebpaudeckux ypagHeHul, NOHAMUAMU UCCIe008aAHUs
VPABHeHUl U cucmem YpasHeHu.

H3yyenue meopuu pagHoCUIbHOCMU YPAGHEHU U ee NPUMEHEHUsL.
Ilosmopenue 3anucu  pewlenus CMAHOAPMHBIX — YPAGHEHU,
npuemMos  npeobpazo6aHus  ypasHeHuu 011 C8e0eHus K
CMAaHOapmHOMY YPAGHEHUIO.

Pewenue payuonanvHulX, UPPAYUOHATILHBIX, HOKA3ZAMENbHBIX
MPULOHOMEMPULECKUX YDABGHEHUU U CUCTHEM.

HUcnonvzosanue ceolicmé u epaguxos @yukyuil 0ns peulenus
ypasHenui. [losmopenue 0CHOBHBIX NPUEMOB PeUuleHUsl CUCTEM.
Pewenue ypasnenuii ¢ npumeneHuem 6cex npuemos (PaiodxiceHus.
HA MHOMCUMENU, 668€0eHUsl HOBLIX HEU3BECMHbIX, NOOCHAHOBKU,
epaghuueckoeo memooa).

Pewenue cucmem ypagumenuii ¢ npumMeHeHuem - pa3IUYHBIX
cnoco608.

Os3HakomneHue ¢ 0OWUMU BONPOCAMU peuleHUss HEPABeHCME U
UCNONL308AHUE CBOUCME U 2paPuKo8 @YHKYull npu peueHuu
HepaseHCma.

Pewenue mepasencmse u cucmem HepaseHCmM8 ¢ NpPUMEHEHUEM
PA3IUUHBIX CROCO008.

Ilpumenenue mamemamuyeckux memooos OJisk peueHuUs.
CO0ePIUCAMENbHBIX 3a0ay U3 PA3IUYHbIX 00acmell HAyKu u
npakmuxu. Mnmepnpemuposatnue pe3yiomamos ¢ yuemom
PEeaNbHbIX 02PAHUYEHU.

SJEMEHTbI KOMBHHATOPHUKH, TEOPUH BEPOATHOCTEH H CTATHCTHKH

OcHnoeHnvle nonamus
KOMOUHamopuxu

Uzyyenue npasuna KOMOUHAMOPUKU U NPUMEHEHUE NPU peuleHul
KOMOUHAMOPHBIX 3A0aH.

Pewenue xombunamopmvix 3a0au memooom nepebopa u no
NPABUTLY YMHONCEHUSL.

O3HaxkomieHue ¢ NOHAMUAMU KOMOUHAMOPUKU: DA3MeueHUsIMU,
COUEMAHUsAMY, — NEPeCMaHo8Kamu U  gopmyiamu Ol UX
BbIUUCTICHUSL.

Obvacuenue u  npumenenue  opmyn  Ond  GbIYUCTEHUS.
PpasmeweHull, nepecmano80K U COYEMAaHull NPu peuteHul 3a0ad.
Osnaxomnenue ¢ ounomom Hotomona u mpeyeonvnuxom Ilackans.
Pewenue npakmuueckux 3a0au ¢ UCHOIb308AHUEM NOHAMUL U
npasul KOMOUHAMOPUKU.

nemenmut meopuu

H3yt¢eHue Kjaccudeckozco onpeOereHuﬂ BePOAMHOCNHIU, ceolicms

eéepoamuocmeii 8epOSIMHOCMU, MeOPeMbl O CYMMeE GEPOAMHOCHEN.
Paccmompenue npumepos sviuucnenus eeposmuocmeu. Pewenue
3a0ay Ha 8vluuciIeHue 8eposIMmHOCIel COObIMULL.

Ilpeocmaenenue Os3HakomneHue ¢ npeocmagieHuem YUCIO08bIX OAHHbIX U UX

oanHvIxX(maobnauypwl,

Xapaxkmepucmukamu.




ouazpammol, cpaguxu)

Pewenue npakmuueckux 3a0au Ha 06pabomKy 4uUcio8blX OAHHYIX,
BLINUCTEHUE UX XAPAKMEPUCTUK

I'EOMETPUHA

Ilpamwie u nnockocmu 6
npocmpancmee

Dopmynuposka u  npugederue O00KA3AMENbCE  NPUSHAKOS
83AUMHO20  PACNOJNIOJNCEHUs. ~ NPAMBIX U HIOCKOCMEI.
Pacnosnasanue na uwepmedicax u mMooensix pasiudHulX Cayuaes
83AUMHO20  PACNOJIONCEHUs.  NPAMBIX U NJIOCKOCMeEl,
apeymenmupoganue  ceoux  cyxcoenul.  Dopmynuposanue
onpeoeneHull, NPUHAKOB U  CBOUCME  NAPANLIETbHbIX U
NepneHOUKYIAPHBIX NIOCKOCMeEl, 08Y2PAHHBIX U IUHEUHbIX Y2l08.
Buvinonnenue nocmpoenusi y2noe mexncoy npamvimu, Npsamou u
NIOCKOCMbIO,  MeHCOYy — NIOCKOCMAMU N0 ONUCAHUIWO U
PAcnosHasanue ux Ha MooeJsx.

Ilpumenenue npuzHaKos u c8oUCME PACNONOHNCEHUS NPAMBIX U
NI0CKOCMeEl NPU peueHul 3a0au.

H3z00pascenue Ha pucyHkax u KOHCMPYUPOBAHUE HA MOOENSAX
NEepneHOUKYIAPO8 U  HAKIOHHLIX K  NIOCKOCMU,  NPAMbIX,
NapanienbHulX — NI0CKOCmel, — y2l08  Medcdy  npamou U
NIOCKOCIbIO U 0O0CHOBAHUE NOCPOEHUSL.

Pewenue 3a0au mna eviuucienue ceomempuyeckux 6elUUUH.
Onucvlganue paccmosnus om mMoYKU 00 HIOCKOCMU, Om
npAMoOU 00 NJIOCKOCMU, MeNCOy NIOCKOCMAMU, MeHcoy
CKpeWUBAOWUMUC — NPAMBIMU,  MeHCOY  NPOU3BOTbHLIMU
Guzypamu 6 npocmpancmse.

Dopmynuposanue U  OOKA3bIGAHUE  OCHOBHBIX meopem O
paccmosHusax(meopem Cyuecmseo8anus, c8oLcmaa).
Hzobpasxcenue mna yepmedcax u MOOeNAX pacCMOAHUS U
obocHosaHue

ceoux cyscoenuii. Onpedenenue u GvluUCNIeHUEe PACCMOAHULL 8
npocmpancmse. Ilpumenenue gopmyn u meopem niaHumempuu
0J151 peulerus 3a0ad.

O3HaxkomieHue ¢ NOHAMuUeM NApallelbHO20 NPOEKMUPOSAHUS U
e2o ceoticmeamu. DopmynruposarHue meopemvl 0 NIOWAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y20IbHUKA.

Illpumenenue meopuu 011  00OCHOBAHUA  NOCMPOEHUL U
BbIUUCTICHULL.

Apeymenmuposanue c8oux CyHcOeHUli 0 83AUMHOM PACHON0NHCEHUU
NPOCMPAHCMBEHHBIX hucyp.

Mmuozozpannuxu

Onucanue u xapakxmepucmuka PA3TUYHBIX 81008
MHO202PAHHUKOB, NepevUCieHuUe Ux 1eMeHmMOo8 U CGOUCMS.
Uszo0pasicenue MHO202paAHHUKO8 U GbINOJHEHUe NOCMPOeHUs Hd
U300PaAHNCEHUAX U MOOETISIX MHO202PAHHUKOS.

Buviuucnenue JIUHEIHbIX neMeHmo8 u yenos 8
NPOCMPAHCMEEHHBIX

KOHGhu2ypayusx, ap2ymenmupo8aHue c80Ux CyHcOeHUl.
Xapaxmepucmuka u  uzobpadicenue  ceyeHus,  pPA38epPmMKU
MHO202PAHHUKOB, 8blYUCTEeHUe NI0WAdell NOGEPXHOCHEN.
Ilocmpoenue npocmetiwux ceueHuu Kyoa, npusmvl, NUPAMUOBL.
Ilpumenenue gpakmos u ceedeHull U3 NIAHUMEMPUU.
O3HakomneHue ¢ GuUOAMU  CUMMEMPUll 8 NPOCMPAHCMEe,
Gopmynupoeanue onpedenenuti u ceoucmes. Xapaxmepucmuxa
cumMmempuu mei 6paujeHus U MHO202PAHHUKOS.

Ilpumenenue ceolicms cummempuy npu peuleHuu 3a0ay.




Hcnonv3zo6anue npuodpemenHvix 3HAHUU 01 UCCIEO08AHUA U
MOOENUPOBAHUS HECTIONCHBIX 3A0aHY.
H306padicenue 0CHOBHBIX MHO2O2PAHHUKOG U 8bINOJHEHUE
PUCYHKOB NO YCI08UAM 3A0aH.

Tena u noeepxnocmu
epauienusn

O3nakomaeHue ¢ eudamu men épawjenus, GopmyIuposaHue ux
onpeoeneHull U c80UCm8.

Dopmynuposanue meopem O CedeHuu wapa nioCKOCMblo U
NIOCKOCMU, KAcamenbHOU K cgepe.

Xapaxkmepucmuka u  u3obpadxcenue men  8pAWjeHUs,  UX
PA38epmKU, ceueHus.

Pewenue 3adau ma nocmpoenue ceuenull, eviuucienue ONUH,
paccmosnutl, yenoe, niowaoeil. Ilposedenue ooxkazamenbHvix
PAccysHcOeHUll npu peueHuu 3a0ad.

Ilpumenenue ceolicms cummempuy npu peuweHuu 3a0a4 Ha meia
8pawyeHust, KOMOUHAYUIO meil.

H3z00pasicenue 0CHOBHBIX KpYeablX meil U bINOJHEHUE PUCYHKA NO
YCI08UI0 3A0aUU.

H3zmepenus 6 2eomempuu

O3HnaxkomieHue ¢ NOHAMUIMU NA0OWAOU U 0ObeMd, AKCUOMAMU

U C8OLICMBAMU.

Pewenue 3adau na eviuucnienue niowaleti niockux gueyp c
NpUMEHeHUeM COOMmEemcmeywux @Gopmyn u @akxmos u3
NIAHUMEMPUU.

H3zyuenue meopem o eviyucieHuu 00bemo8 npoCmpaHCmeeHHbIX
men, peuwleHue 3a0ay HA NPUMEHeHue HopmYL GbIYUCTEeHUS
00beMo8.

Hszyuenue opmyn onsa eviuucienHus niowaoei nogepxHocmell
MHO202PAHHUKOS U Mell 8DAUeHUS.

O3nakomneHue ¢ Memooom BblYUCTEeHUS NIOWAOU NOBEPXHOCTIU
cghepoi.
Pewenue 3a0au na sviuucnenue niowadel nogepxHocmu
NPOCMPAHCMBEHHBIX Mell.

Koopounamut u éekmoput

Os3naxkomneHue ¢ nouamuem eekmopa. H3yuenue oOexkapmosoli
cucmemvl  KOOpOuHam 8 NpoCmMpamcmee, NOCMpoeHue no
3A0aHHBIM KOOPOUHAMAM MOYeK U MNIOCKOCmeU, HAXodcOeHue
KoopouHam mouex. Haxoowcoenue ypasnenuti oKpysicHOCMU,
cghepul, nnockocmu. Boiuucienue paccmosanuii Mexcoy moukamu.
H3yuenue ceoticme 6eKmMoOpHbIX 8ENUYUH, NPABUT PA3TIONCEHUSL BEK-
mMopo8 6 mpexmepHOM NPOCMPAHCIEe, NPABUTL HAXOHCOEHUs.
KOOpOUHAm 6eKmopa 8 NpoCmpaHcmee, Npasuil Oeucmeull ¢
8eKMopamu, 3a0aHHbIMU KOOPOUHAMAMU.

Ilpumenenue meopuu npu pewienuu 3a0ad Ha Oelcmeus ¢
BEKMOPAMU.

Uszyuenue cranapHo2o npouzgeoeHus 6eKmopos, 6eKMOpPHO20
ypagHenusi npamMou u naockocmu. Ilpumenenue meopuu npu
peutenuu 3a0ay Ha Oelucmeus ¢ 6eKmopamu, KOOPOUHAMHbIL
Memo0, npumeHeHue

8eKMOPO8 OJisl BLIYUCICHUS 8EIUYUH Y2108 U PACCTNOSHULL.
O3HakomaeHue ¢ 00Ka3amenbCcmeamu meopem cmepeomempui 0
83AUMHOM PACNONIOINCEHUU NPAMBIX U NIOCKOCMEU C
UCNOIb306AHUEM BEKIMOPOS.




YYEBHO-METOJNYECKOEN MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUEIIPOI'PAMMBbI YYEBHOU JUCIUITJIMHBI

OcBoeHne mporpamMmbl yuyeOHOM aucHuIIuHB «MaremaTukay NpeanosaraetT Hajludue B
npodeccnoHaIbHON 00pa30oBaTeIbHON OpraHU3aliy, peaau3yrileid 00pa3oBaTeIbHYyI0 MPOTpaMmMy
cpennero obmiero odpazoanus B mpenenax ocBoenus OITOIT CIIO nHa 6a3e 0CHOBHOTO OOIIEro
oOpa3oBaHus, y4eOHOr0 KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOCCIICUUTh O0YyJarOIIHMCS
cBOOOHBIN HoCTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHSTHS U TIEPUOJI BHE YIeOHOM JIEATCIIEHOCTH.

[Tomemenue KaOMHeTa  JIOJDKHO YIOBJIETBOPSATH TpeOOBaHUSAM CanuTapHo-
smuIeMHOJIoTHYecKuX mpaBui U HopmaTuBoB (CanlluH 2.4.2.2821-10) u ObITh OCHAIIEHO THIIOBBIM
o0opymoBaHHEM, YyKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHCIE CHEIUATA3HPOBAHHON
y4eOHOU MeOenpl0 M CpeACTBaMH OOy4YeHUs, MOCTATOYHBIMHU IS BBIMIOJHEHUS TPEOOBaHWM K
YPOBHIO MOATOTOBKUA 00YJArOITUXCS.

B kabunere n0KHO OBITH MYJBTHUMEIUWWHOE OOOpYIOBaHWE, IOCPEACTBOM KOTOPOTO
YYaCTHUKHA 00pa30BaTEIBHOTO TMpollecca MOTYT MPOCMAaTpUBATh BU3YaIbHYIO WH(OOPMAIUIO TIO
MaTeMaTHKe, CO3/1aBaTh MPE3CHTAIUN, BUI€OMATEPHAIIbI, HHBIE TOKYMEHTHI.

B cocTtaB y4eOHO-METOIMYECKOTO U MaTepUATbHO-TEXHUYECKOTO 00€CTIeueHUs MPOTrpaMMBbl
y4eOHOU TUCIUTIITUHBI «MaTemMaTruKa BXOIT:

* MHOTO()YHKITHOHATBHBIN KOMIUIEKC TTPETIO1aBaTeIs;

*HArJsiAHBIE TTOCOOUS (KOMIIIEKTHI Y4eOHBIX TaOJIHI, TIJIAKaTOB, TIOPTPETOB BBIAAIOIITUXCS
YYEHBIX-MaTEMaTHUKOB H JIp.);

* TH(POPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

*3KpaHHO-3BYKOBBIE TIOCOOUS;

*KOMIUIEKT TEXHHYECKOM NOKYMEHTAIllMd, B TOM YHCIe Macrnopra Ha cpeAcTBa OOydeHWs,
MHCTPYKIUU MO UX MCTIOJIB30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

*OuOnMroTeuHbIN HOHI.

*B OuOmmoreunsiii GoHa BXOAAT y4eOHHMKH, y4eOHO-MeTtomuueckue KOMIuieKThl (YMK),
ofecrieunBaroIe OCBOCHHE Y4eOHOM ITUCIMIUIMHBI «Maremartuka», pEeKOMEHJIOBaHHbIE WU
JOTYIIEHHbIE JJIS HCIOJIb30BaHUS B MPOQECcCCHOHANbHBIX 00pa3oBaTeNbHBIX OpraHu3alusiXx,
pean3yonmx 00pa3oBaTelbHyI0 IPOrpaMMy CpeHero oomiero oopa3oBaHus B mpeaeiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0oCHOBHOTO 001IIero 00pa3oBaHUsI.

bubnunoreuynsiit GoHT MOKET OBITH JOMOJIHEH SHIMKIONEAUIMHU, CIIPABOYHUKAMH, HAYIHOMH,
HAaY4YHO-TIONYJIIPHOUM U APYTOMl JIMTEPATYpOH 1O MaTEMATHKE.

B mpouecce ocBoeHHs MNporpaMMbl Y4eOHOW AUCHMILIUHBI «MaTemMaTHKa» CTYIEHTHI
JOJIKHBI TIOJTyYUTh BO3MOKHOCTH JIOCTYNA K 3JIEKTPOHHBIM Y4€OHBIM MaTepHajiaM Mo MaTeMaTHKe,
UMeroIuMcsE B CBOOOJHOM JocTyne B ceTd VHTepHeT (PIeKTPOHHBIM KHHTraM, MpPaKTUKyMam,
TecrtaM, marepuanam EI'D u np.

Peanu3anus nporpaMMel yueOHOU JUCHUILIAHBI MIPEIOIaraeT Haluuue:
Aymutopusi Ne 247 «KabnHeT MaTeMaTHKI)

ITapTe! AByxmecTHBIE — 12 miT.
JlaBku yuennueckue — 12 mr.

ITonku HacTONBHBIE — 5 IIT.

JHocka aynutopHas — 1 .

HIkad m1st TOKyMEHTOB — 1 mIT.
MynbTUMEIUHHBIN TpOoeKTOp — | wT.
IIpoexkuuonHas nocka — 1 mr.
HoytOyk — 1 mir.

[TepeueHs mporpaMMHOTO OOECTICYSHHUS:



Kaspersky Endpoint Security mist 6usneca — Crangaprasiii Russian Edition. 1500-2499 Node
1 year Educational Renewal Licence

Oneparnuonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08

7-Zip 9.20

Microsoft Office IIpodeccuonanshsiii moc 2007

AKTOBBIN 3aI1.

[lepeueHb OCHOBHOTO 00OPYJOBaHUS:
Crynps - 138 wr.

Ckambs yueHnueckas - 1 mr.
Cron ans npenogaBatens - 2 IiT.
Cryn nst mpenoaBarens - 1 1miT.
[IpoexnonHsIi 5kpaH - 1 mwrT.
HoyrOyk — 1 mir.

Komonku — 4 mr.

Kadenpa — 1 mr.

NGk wWNE

[Tepedyers mporpaMMHOTO OOECTICYEHUSI:

Kaspersky Endpoint Security mis 6usneca — Cranmaptabiii Russian Edition. 1500- 2499
Node 1 year Educational Renewal License

Oneparnronnas cuctema Microsoft Windows 10

Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08

7-Zip 9.20

Microsoft Office [Ipodeccuonanphsiii mioc 2007

bubnuoTeka, YMTAIBHBIN 3aJ1 C BEIXOJOM B C€Th VIHTEpHET.
[lepeueHs OCHOBHOTO 00OPYIOBAHMUS:
1. Cron-104 mT.
2. Cryn— 104 mr.
3. Kommsiotep PentiumDCES5700\DDR2 RWLG c¢ BeixogoM B ceTh «MHTEpHETY,
KJIaBUATypa, MbIIIb — 25 MIT.
KomrnbrorepHsiit ctosn — 23 1mit.
Kadenpa — 1 mr.
Posinb — 1 1.
[xad — 1.
BricTaBouHBIH cTemIax — 8 MIT.
TeneBuzop — 1 mr.

©ooN O~

[Tepeuens mporpaMMHOTO OOECTICYEHHUS:

1C:IIpennpusrue 8.2 (8.2.18.61) yueOHas

Adobe Photoshop CS3

Adobe Dreamweaver CS3

CorelDRAW Graphics Suite X3

Omnepannonnas cuctrema Microsoft Windows Vista Business Russian

Nero 8

OnepanuonHas cucreMa «AjapT OOpa3zoBaHue»

Kaspersky Endpoint Security nns 6usneca — Cranaaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Aynutopus Ne 207 «ITomerienue i caMOCTOSATENEHONW pabOThl 00yHarOIIUXCS».



[lepeyeHb OCHOBHOTO 00OPYAOBaHUS:

Kpecno — 11 mr.

Cron naboparopssrit — 10 .

Cryn npenogaBarens — 1 mrT.

KomnbroTep ¢ BO3MOXHOCT NOAKII0YeHUs K ceTh HTepuer — 10 wT.
Kommyrarop — 2 mir.

oukrwnE

[Tepedyens mporpaMMHOTO 0OECTICYEHUSI:

Onepanuonnas cucrema Microsoft Windows 10 Profession

Autodesk AutoCAD 2019

Autodesk Fusion360 2019

Autodesk Maya 2019

Adobe creative cloud

Adobe Dreamweaver 2020

Adobe Photoshop 2020

Adobe Ilustrator 2020

Adobe Premiere Pro 2020

Adobe Media Encoder 2020

Corel DRAW 2019

Kaspersky Endpoint Security mnst 6usneca — Cranmaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Microsoft Office ITpodeccronansHbiit miroc 2007

PEKOMEHAYEMAS JIUTEPATYPA

OcHo8Hble UCMOYHUKIL:

1. Maremaruka: anredOpa ¥ Havajga MaTeMaTHYECKOr0 aHajau3a, reomeTpus. Anredpa u
Hayaja MaTeMaTH4YecKoro aHamm3a. 10 kimacc: yueOHUK s 00meoOpa3oBaTebHbIX OpraHU3aIui :
0a3oBbiii u yrayoneHHsii ypoBHu / FO. M. Komsrun, M. B. TkaueBa, H. E. ®emoposa, M. W.
[a6ynuH. — 9-¢ 3. — Mocksa : [Ipocsemenue, 2021. — 384 c. — 60 k3.

2. Martemaruka: anrebpa ¥ Havaja MaTeMaTHYECKOTO aHaiu3a, reomerpus. AnreOpa u
Hayajla MaTeMaTHu4eckoro aHanusa. 11 kiacc: yueOHMK a7si 001eo0pa3oBaTeNbHbIX OpraHU3aluii :
0a30BbIii 1 yrayoneHHbsii ypoBHH / FO. M. Komsarun, M. B. TkaueBa, H. E. ®emoposa, M. W.
[a6ynuH. — 9-¢ 3. — Mocksa : [Ipocsemenue, 2021. — 383 c. — 60 k3.

HononnumenvHvle UCMOYHUKU:

1. MaremaTrka: anreOpa ¥ Hauaja MaTeMaTHYeCKOTO aHalln3a, TeoMeTpus. Ajiredpa u
Hayvaja MaTeMaTu4eckoro aHaimmsa. 10 kimacc: ydeOHUK it 0011eo0pa3oBaTeIbHbIX OpraHu3alyii
6a30BbIi U yriyonéuueiii ypoau / [KO.M. Komsirun u ap.]. — 7-e uza. — Mocksa : IIpocBerienue,
2019. — 384 c. — 44 5k3.

2. MaremaTrka: anreOpa ¥ Hauajla MaTeMaTH4YeCKOTO aHalln3a, TeoMeTpus. Ajiredpa u
Hayaja MaTeMaTudeckoro aHanu3sa. 11 kiacc : yueOHMK Juis 001eo0pa30BaTesIbHbIX OpraHU3alui :
6a30BbIi U yrmyonéuusiii ypoau / [KO.M. Konsrun u ap.]. — 7-e uza. — Mocksa : IIpocserienue,
2019. — 383 c. — 44 5k3.

3. MaremaTuka: anreOpa ¥ Hayaja MaTeMaTUYeCKOTO aHallu3a, reoMeTpus. Anrebpa u
Hayaja MmaremMaTuuyeckoro anammsa. 10-11 xmacesl @ yd4eOHMK i1 001eoOpa3oBaTeNbHBIX
opranuzanuii : 6a30BbIif ¥ yriny6nénusiit yposuu / [IIILA. AnumoB u ap.]. — 6-e u3g. — Mocksa :
[Ipoceemenue, 2019. — 463 c. — (PI'OC). — 14 miT.

4. MaremaTnka: anrebpa ¥ Hadajla MaTeMaTUYeCKOTO aHaiMu3a, reomerpus. ['eomerpus.
10-11 xuyacesl: yueOHMK Al 00mIe00pa3oBaTENbHBIX OpraHu3alMid : 0a30BBIM M YriayONEHHBIN
ypoBuu / [JI.C. AtanacsiH u zip.]. — 7-e u31., nepepad. u gom. — Mocksa : [Ipocsemenue, 2019. — 287
c. —(MI'Y - mxone) (®I'OC). — 86 k3.



5. MaremaTrka: anrebpa ¥ Hadajla MaTeMaTUYEeCKOTro aHaju3a, reomeTpus. ['eomerpusi.
10-11 xmacesl : y4eOHMK Ui 0O0meoOpa3oBaTeNbHBIX OpraHU3alMii: 0a30BBIA MU YriayOIEHHBIN
ypoBuu / [JI.C. Atanacsn u ap.]. — 5-e uzn. — Mocksa : Ilpocsemenune, 2018. — 255 c. — (MI'Y -
uikone) (PI'OC). — 40 sk3.

6. MaremaTrka: anrebpa ¥ Hadaja MaTeMaTHYeCKOrO aHaiu3a, reoMeTpus. Anredpa u
Hayaja MareMarudeckoro anamm3a. 10-11 xmaccer : ydeOHUK i 0O0IIeoOpa3oBaTeIbHBIX
opranu3anuii : 6a30BbIid M yrayonenusid yposau / [ILILA. AmumoB u ap.]. — 5-e¢ u3g. — Mocksa :
[Ipocemienue, 2018. — 463 c. — (PI'OC). — 50 3k3.

Hnmepnem-pecypcwi:
1. http://school-collection.edu.ru/ (Eaunas kosekipm udpoBeIX 00pa3oBaTEIbHBIX

pecypcoB). YueOHOe U3/1aHne

2. MaremaTrka B OTKPBITOM KoJute/pke  https://mathematics.ru/
Math.ru. Maremaruka u obpaszoBanue. https://math.ru/
Allmath:ru — Bcs maTemaTuka B ogHoM Mecte  http://www.allmath.ru/
EgWorld: Mup maremaruueckux ypaBHeHU# http://eqworld.ipmnet.ru/
I'padukn pynkumii  http:/graphfunk.narod.ru
. Maremaryika B MOMOIIb IIKOJBHUKY M CTYACHTY (TecThl 0 Matemaruke online)
http://www.mathtest.ru

No o krw

DnekmpouHo-cnpagounvie cucmemvl.

1. DJIEeKTPOHHO-0U0IHOTEeYHAs cucTeMa «Y HUBepcUTeTcKas onbdamnorexa
OHJIAMH» — 0a3a JaHHBIX Yy4eOHOM, y4eOHO-METOAMYECKOW M HAyYHOU JUTEPATyphl IO OCHOBHBIM
M3ydaeMbIM JAUCHUIUTHHAM - hitp://www.biblioclub.ru

2. Hayunas suextponHasi OmOamoreka eLIBRARY.RU - »siekTpoHHBIE BepcHH
POCCHICKHX HayYHO-TEXHUYECKHX KypHanoB - http://elibrary.ru
3. DuekTpoHHas 0udanoreka TI'Y — 6a3a maHHBIX HAyYHBIX TPYAOB MPEINO aBaTEIICH-

https://elibrary.tsutmb.ru

CpenctBa KOMMYHHKAIMH 7151 TPOBEACHUS OHJIAMH- U 0(JaiiH ypoKoB
JIHEeBHUK.pY

Bxonrakre
Zoom
Google hopma

HwbdpE

O6pasoBarenbHble 1aTGOPMBI U1 IPOBEICHHSI OHJIAH- U 0(hIaliH 3aHATHIA:
JIHeBHUK.pY

POIII

Pemy EI'O
SIxmacc
interneturok.ru

o krwbdPE

OCOBEHHOCTH OPTAHU3AIIUU OBPA3OBATEJIBHOI'O ITPOLECCA IJIA
NHBAJINIOB ! JINL C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31JOPOBbAA

OOyueHne HHBAIMJIOB U JIUL C OTPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI OCYILIECTBIISIETCS B
COOTBETCTBUH C:

[lopsiakoM  opraHu3anMi ¥ OCYIIECTBJIEHUS  0Opa3oBaTeIbHOM  JIEATEIBHOCTH IO
oOpa3oBaTelbHBIM ~ IpoTpaMMaM  cpeaHero  npodeccuonansHoro  obpasoBanus  (IIpukas
MunucrepcTBa o0pazoBanus u Hayku PO ot 24 aBrycra 2022 r. Ne 762);


http://school-collection.edu.ru/
https://mathematics.ru/
https://math.ru/
http://www.allmath.ru/
http://eqworld.ipmnet.ru/
http://graphfunk.narod.ru/
http://graphfunk.narod.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.biblioclub.ru/
http://elibrary.ru/
https://elibrary.tsutmb.ru/

MeToauyecKUMH PEKOMEHAAIMSAMHE 10 OpraHu3aliu 00pa30BaTENLHOTO Tpolecca Ui
oOy4eHHs] MHBAJIHMJIOB U JIMI[ C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI B 00pa30BaTEIbHBIX
OpraHu3alUsaX BBICHIETO O0Opa30BaHMs, B TOM YHUCIE OCHAIIEHHOCTH 00pa30BaTEeNLHOIO Ipolecca
(yrBepxaenst 08.04.2014 r. Noe AK-44/05Bn);

TpeOGoBaHHUsIMU K OpraHu3aluyd 00pa30BaTEIBHOTO Ipoliecca Uit O0yICHHsI HHBATHUIOB U JIUI]
C OrpaHMYECHHBIMH BO3MOXKHOCTSIMH  37I0pOBbSI B  TNPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3ausax, B TOM YHCJIEe OCHAICHHOCTH 00pa30BaTelbHOTO mpouecca (yreepxkaeHsl 26.12.2013
Ne 06-24128H).

MeToanyecKuMH PEKOMEHIAIMSIMH TI0 pealin3ali 00pa30BaTEbHBIX MPOTPaAMM CPEIHETO
podecCHOHAIBHOTO 00pa3oBaHUs W MPOPECCHOHATHHOTO OOYyYEHHUsS JIMI C HHBAIATHOCTHIO U
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3J0POBBS C NPUMEHEHHEM DJIEKTPOHHOTO OOydeHHs U

JTUCTAHIIMOHHBIX  00pa30BaTENbHBIX TEXHOJOTUM (yrBepKIeHbl Munnpocsemenus Poccun
10.04.2020r. Ne 05-398).



JUCT BHECEHUS N3MEHEHUM

Homep TekcT u3MeHeHus [Ipotokon 3acenanus KaQeapsl
HU3MEHCHHUS No ‘ Harta
2021 — 2022 yueOHbIi roj
1.
2.
2022 — 2023 yueOHbIi roj
1. Paznen «OcobeHHOCTH OpraHu3aiu 1 30.08.2022

00pazoBaTeNbHOr0 NpoIiecca il HHBAJMIOB U
JIMII C OTPAHUYCHHBIME BO3MOXKHOCTSIMU
3I0pOBBS» HM3JIOKHUTH B CAEAYIONIEeH penakuun 24
asrycta 2022 r. Ne 762 Ilopsiiok opraHu3aiuy 1
OCYIIECTBICHUS 00pPa30BaTEIbHOM JIEITENbHOCTH
10 00pa3oBaTebHBIM MPOrpaMMaM CPETHETO
npodeccuoHanbHOro oopasopanus (I1pukas
MunuctepcTBa o0pa3zoBanus u Hayku PO ot 24
aBrycta 2022 r. Ne 762)
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