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PaCCMOTpeHa CormacoBaHo YTBepxc;[eHa
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MOANKCH

Paccmotpena

Ha 3aCCaaHuU I€aarorudcCKoro COBETa,

rpotokoit Ne 1 ot 28.08. 2020 r.

Pabouast mporpamma yuebnou muctumimael OY]In.12 MATEMATUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A; TEOMETPUS pa3paboTaHna B COOTBETCTBHH C TPEOOBAHHSIMHU:
®denepanbubiM 3aKk0HOM Poccutickoit deneparuu ot 29 nexadpst 2012 1. Ne 273-D3 «O6 obpazoBaHum B
Poccuiickoii @enepanum» (B pea. ot 03.07.2016, ¢ u3m. ot 19.12.2016) (nanee — @enepanbHblil 3aK0oH 00
oOpa3oBaHuHM); MpruKkazoM MuHHUCTEpCcTBa 00pa3oBanus U Hayku P® ot 31 mexabps 2015 r. Ne 1578 "O
BHECEHUHU M3MEHEHMH B (eiepalibHbII TOCYJapCTBEHHBIN 00pa30BaTeNbHBIN CTAHAAPT CPETHETO OOIIEro
oOpa3oBaHmsl, yTBEPKICHHBIN MpruKa3oM MuHHCTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparm
or 17 mas 2012 r. Ne 413", pekoMeHJalMsAMU IO OPraHU3ALUU TOJyYEHHsS CPETHEro OOIIero
oOpa3oBaHMsl B TMpefesiax OCBOEHHUS 00pa30BaTeNbHBIX MPOrpaMM CpeAHero MNpodecCHOHATBHOIO
oOpazoBaHuss Ha 0a3e OCHOBHOIO 0Omero oOpa3oBaHHMs ¢ ydeToM TpeOoBaHUN (hemepabHBIX
rOCy/IapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB M MOJIY4YaeMOW CHEIHaTbHOCTH WM Npodeccuu
cpeaHero mpodeccuoHaIbHOro oOpazoBaHus (MUCbMO JlemapraMeHTa TOCYJapCTBEHHOM IOJIMTHKU B
chepe moaroroBku padbounx kampoB u JIIO Mwunobprayku Poccum ot 17.03.2015 Ne 06-259),
npuMepHoil mporpammbl  yuebnoit gucummuinael  «MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A; TEOMETPUS» ans mpodeccrnoHanbHBIX 00pa3oBaTelbHbBIX
opraHusanuii, pexKoMeHIoBaHHOH denepalbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM  YUPEKICHUEM
«DenepanbHBIA MHCTUTYT pa3BuUTUs oOpazoBanus» (manee — OI'AY «DHUPO») B kauecTBe MpUMEPHOM
IPOTPaMMBbI JUTSI peau3aliiii OCHOBHON IpodeccnoHanbHoil oOpa3zoBarenbHOil mporpammbl CI1O Ha 6aze
OCHOBHOT'O 00IIIer0 00pa3oBaHus ¢ MOJy4YeHHEM cpeaHero oomero oopazoanus (IIporokon Ne 3 ot 21
ntons 2015 r. peructpanuonHbliii Homep peueHsuu 377 ot 23 urons 2015 r. PT'AY «DUPO»), ¢ u3Mm. ot
25 mas 2017 1, ¢ yuetom IlpumepHON OCHOBHOH 00pa3oBaTENbHON MPOTpaMMBI CPEIHETO OOIIEero
o0pazoBaHus, OA0OPEHHOH perieHneM (eaeparbHOro y4eOHO-METOANYECKOT0 00beIMHeHHS 110 001eMy
oOpazoBanuio (mpoTokost oT 28 uroHs 2016 r. Ne 2/16-3), 35.02.08  Dnexkrpuduraiys U aBTOMAaTH3AIUS
cesbekoro xo3siicts, (ITpukaz MOH P® ot 07 mas 2014 r. Ne457 3apeructpuposas B Muntoct PO ot 17
utongs 2014 1. Ne 33141) ykpynuennas rpymma 35.00.00cenbckoe, JecCHO€ W PHIOHOE XO3SMCTBO,
TEXHHUYECKOTO TPOPUIISL.

Opranmzanus pazpadotuuk: AIIOY KKKATK

PazpaboTunk: Marko C.U., npenonasatens matrematuku ['ATIOY KKKATK

IMoamuce
PenenszenTn:

Mumenko E.B., npenogasatens marematiku MbOY COILL Ne3, nepsast

HOAIHCH KBaJIM(UKAIIMOHHAS KaTeropus, KBaM(UKaLKS 110 TUIJIOMY- YUUTEIb MAaTEMaTUKU

[naruna A.C. ,npenonasarens mareMatuku MbOY COIII Ne 11, nepBas

Ionmuce KBaJTM(PUKAIIMOHHASL KaTETOpHsl, KBTN(UKAIMS 110 TUTUIOMY- YIUTENTh MATEMaTHKH
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1. MACIHIOPT PABOYEWM IMPOI'PAMMBbI YYEBHOM JTUCIUILJIAHBI

OV /ln. 12. MATEMATUKA:AJITEGPA 1 HAYAJIA MATEMATHUUYECKOI'O AHAJIN3A;
TEOMETPUSI.

1.1. O0JsacTh NpuMeHeHus1 padoueil MPOrpaMMel

[Iporpamma yueobnoit auciumiaunasl OJ(I1.12 MATEMATUKA: AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A; I'EOMETPUA SIBIISIETCS YaCThIO

oOureoOpa3zoBarenbHOr0 IMKiIa oOpa3oBarenbHo mnporpammbl CIIO — mporpamMmbl
MOJATOTOBKM KBAIM(PUIIMPOBAHHBIX pabounx, cayxamux (manee — I[IIICC3) mno
CIIeIIMATBLHOCTH CpeIHero po¢eCCHOHATLHOTO o0pa3oBaHus: 35.02.08

OnexTpuduKanus 1 aBToMaTu3aius ceiabckoro xo3aicts, (Ilpukaz MOH PO ot 07 mas
2014 1. No457 3apeructpupoBaHn B Muntoct P® ot 17 wurona 2014 r. Ne 33141),
TEXHUYECKOTO Tpodusis mpodeccuoHanbHOT0 00pa30BaHMUs.

1.2. MecTo y4eO0HOH IMCHUILIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHOHAJIbHOM
o0pa3oBaTeJIbHOW mNporpaMmbl: ydeOHas JUCIUIUIMHA OTHOCUTCS K MPEIMETHOU
obmactu «MaTtemaTka U HHGOpPMaTUKa» U K 00I1e00pa30BaTeIbHOMY UKy OCHOBHBIX
po(ecCHOHANBHBIX ~ 00pa30BaTENbHBIX MPOrPpaMM  CpPEeAHEro MnpoecCHOHAIBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C MOJYYEHUEM CPEIHEro OOIIEero
oOpa3zoBaHusg (IPOrpaMMbl TMOATOTOBKM CHELUATNCTOB CPEAHET0 3BEHA) C YYETOM
tpeboBannit ®I'OC CIIO mno cnemumansHocTh: 35.02.08 Onextpudukanus u
aBTOMATH3allUs CEJIbCKOTO XO3SUCTB M TEXHUYECKOro mnpoduis npodhecCuoHAIbHOIO
oOpa3zoBaHUs.

Peanuzanust o6mieoOpazoBaTeibHOM y4eOHOM AMCIMIUIMHBI HAmpaBlieHa HAa OCBOCHHE
OOIINX KOMIIETEHIIHI:

OK.1 IlonmmaTe CyHIHOCTHh U COIMAJBHYI0 3HAYMMOCTH CBOed Oymymieil mpodeccun,
MPOSIBJISIT K HEW YCTOWYMBBIA HHTEPEC.

OK.2 Opraam3oBbIBaTh COOCTBEHHYIO JEATEIHHOCTh, BHIOMPATh THUIIOBHIE METOMABI U
CIOCOOBI BBITIOJTHEHUSI MPOPECCHOHAIBHBIX 3a/1ad, OICHWBATh WX A(H(YEKTUBHOCTH U
KaueCTBO.

OK.3 IIpyHuMath pemeHuss B CTaHIapTHBIX M HECTAaHAAPTHBIX CUTYALUAX U HECTHU 3a HUX
OTBETCTBEHHOCTb.

OK.4 OcymecTBisiTh TOUCK M HCHOJb30BaHWE WHGOPMAIUU, HEOOXOIUMOU s
(G (HEKTUBHOTO  BBIMOJIHEHUS MPOPECCHOHAIBHBIX  3a/lad, MPOQPECCUOHATLHOTO H
JUYHOCTHOTO Pa3BUTHSL.

OK.5 Hcnonb3oBaTh WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJIOTHH B
po¢eCCUOHATILHON JISATEIbHOCTH.

OK.6 PabGotath B KoOJIEKTHBE U KOMaHze, S()PEKTUBHO OOIMIATHCS C KOJUIETAMU,
PYKOBOJICTBOM, TTOTPEOUTEISIMHU.

OK.7CtaButh 1€TM, MOTHUBHUPOBATH JEATEIbHOCTh MOJAYUHEHHBIX, OPraHU30BaTh U
KOHTPOJUPOBAaTh WX pPabOTy C TPHHITHEM Ha ce0e OTBETCTBEHHOCTH 3a pPE3yJbTaT
BBITIOJIHECHUS 33JaHH.

OK.8 CamocrosiTenbHO ONpEeAeaTh 3aAaud MNPOPECCHOHAIBHOIO M JIMYHOCTHOTO
pa3BUTHs, 3aHUMAThCA CaMOOOpPa30BaHHWEM, OCO3HAHHO IIJIAHUPOBATh IOBBIIICHUS
KBIM(PUKALIUU.



OK.9BbITh TOTOBBIM K CMEHE TEXHOJIOTUH B MPOPECCUOHATILHOMN JACSITEIIbHOCTH.

1.3. lenu n 3agaumn y4eOHOM TUCHUIUVIMHBI — TPeOOBAHMSA K Pe3yJibTaTaM OCBOCHUSA
y4eOHOM AUCHUIIHHBI:
OcBoenue coqiepxkaHus y4eOHOU TUCHUILIMHBL «MaTeMaTtrka» o0ecreunBaeT JOCTHKEHUE
CTyJICHTaMU CIEAYIOIIUX PE3yIbTaTOB:

* IUYHOCTHBIX:
— cOpMHUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHUKE KaK YHUBEPCAJIHHOM S3bIKE HAYyKH,
CpeACTBE MOJICTUPOBAHUS SIBJICHUHN U MIPOIIECCOB, UEAX U METOJaX MAaTEMAaTHUKU;
— T[IOHMMaHWEe 3HAYMMOCTH MATEeMaTUKU I Hay4YHO-TEXHMYECKOTO IIporpecca,
c(hOpMHPOBAHHOCTH OTHOIIIEHUSI K MATEMATUKE KaK K 4acTH OOLIECYEIOBEYECKON KYJIbTYpPbl
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTeMaTUKHU, SBOJIIOIIUEN MAaTEMAaTHYECKUX UJIEH;
—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOPaKECHMS,
QITOPUTMHUYECKONW KYJIbTYPbl, KPUTUYHOCTU MBIIUICHUS HAa YpOBHE, HEOOXOJAMMOM JIJIs
Oynymedr mnpodeccCHOHATBHOM JEATENHbHOCTH, IS TPOJOJKEHUS 00pa3oBaHUA U
caMm000pa3oBaHUs;
— OBJIaJICHNE MATEeMATHYCCKUMU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOAMMBIMH B TIOBCETHEBHON
KU3HU, JUIi OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAyYHBIX JAUCHUIUIMH W JUCHUIUIUH
npoQeCCUOHANILHOTO IMKJIA, JJis MOJy4YeHHUs oOpa3oBaHUsi B 00JIACTSIX, HE TPEOYHOUIUX
yTIIyOJICHHOW MaTeMaTHU4eCKON MOATOTOBKH;
— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
NPOTSHKEHUU BCEH KM3HM; CO3HATENIbHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpPa30BaHUIO KaK
YCIJIOBHIO YCIIEITHOM MpohecCHOHANBHOM U 0011IeCTBEHHON e TENbHOCTH;
— TOTOBHOCTb M CIOCOOHOCTh K CAaMOCTOSITEIbHOM TBOPYECKOW U OTBETCTBEHHOMU
NEeATENbHOCTH;
— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJE3HOM, Y4eOHO-UCCIeN0BATEIbLCKONW, MPOSKTHOU U
IpYTUX BUIAX JEATEIHHOCTH, — OTHOIIEHUE K MPOPECCHOHAIBHON MESITEIHHOCTH Kak
BO3MOKHOCTH yYacCTUsi B PEUICHUWU JHUYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX,
00I1IeHAIIMOHAIBHBIX MPOOJIEM;

* MeTanpeAMeTHbIX:
— YMEHHME CaMOCTOSITEJIBHO ONPENeNATh IENH JESITeJIbHOCTH M COCTABJISATh ILJIAHbI
NESATeIbHOCTU, CaMOCTOSITEJIbHO OCYIIECTBIIATh, KOHTPOJMPOBATH U KOPPEKTUPOBATH
NESATeNIbHOCTD; MCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHI JUIsl JOCTHXKCHHUS MOCTaBJICHHBIX
Hese 1 peanusaly IUIAHOB IeITeNIbHOCTH; BHIOMPATh YCIICIIHbBIE CTPATETUU B Pa3JIMYHBIX
CUTYaIUsIX;
— YMEHHME MPOAYKTHUBHO OOIIATHCA M B3aMMOJICHCTBOBATH B IIPOIIECCE COBMECTHOMU
NESTENBHOCTH, YYUTHIBATh TO3UIMU JIPYTUX YYACTHUKOB JESITENBHOCTH, 3(PPEeKTUBHO
paspeniaTh KOH(MIUKTHI;
— BJIAJICHHC HaBBIKAMHU I[103HABATEIbHON, Yy4eOHO-HCCIECIOBATEIBCKON U TMPOCKTHOM
NEATeNIbHOCTA, HaBbIKAMHU pa3peuieHuss npoOjeM; CHOCOOHOCTh M TOTOBHOCTHh K
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CaMOCTOSITEIbHOMY TIOMCKY METOJOB pELICHUsS] MPAKTUYECKUX 3a/ad, HPUMEHEHHIO
Pa3JIMYHBIX METO0B MO3HAHUS;

— TOTOBHOCTh U CIHOCOOHOCTh K CaMOCTOSITENIbHOW WH(GOPMAIIMOHHO-TIO3HABATEILHOM
NEATEeNIbHOCTH, BKJIOYasi YMEHUE OpPUEHTHPOBATHCA B  PA3JIUYHBIX HCTOYHHKAX
uH(pOpMAINHN, KPUTHYECKH OLICHUBATh M MHTEPIPETHUPOBATH WH(POPMAIHIO, MOTYyIAEMYIO
U3 Pa3IMYHbIX UCTOYHUKOB;

— BIIaJICHHE SI3bIKOBBIMHM CPEJICTBAMU: YMEHHUE $ICHO, JIOTUYHO U TOYHO H3JIaratb CBOIO
TOYKY 3PEHUSI, UCTI0JIb30BATh aJICKBATHBIC SI3LIKOBBIC CPEJICTBA;

— BJIAJICHUE HaBbIKAMU TIO3HABATEIBLHON pEQIEKCHM KaK OCO3HAHUS COBEpIIAeMbIX
JNEUCTBUN M MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJbTaTOB U OCHOBAaHUM, T'PAHMI] CBOETO
3HAHUS U HE3HAHMUsI, HOBBIX [TO3HABATEIIbHBIX 33J1a4 U CPEACTB JJISl UX JTOCTUXKCHHUS;

— IIeJICyCTPEMJICHHOCTh B TIOMCKaX U TMPUHSATUU PEIICHHM, COO0Opa3UTEeNbHOCTh H
UHTYHIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUHN; CIOCOOHOCTh BOCIIPUHUMATH
KpacoTy ¥ TAapMOHHIO MUPA;

* [IpeIMEeTHBIX:

— c(hOpMHUPOBAHHOCTH MPEJICTABICHUNA O MAaTeMaTUKE KaK YacTU MHUPOBOM KyJIbTYpbl U
MeCT€ MaTeMaTUKU B COBPEMEHHOM ITUBUIM3AIMH, CIIOCO0aX OMUCAHUS SBJICHUN peabHOTO
MHpa Ha MaTEMaTUYECKOM S3bIKe; CHOPMUPOBAHHOCTD MPEACTABICHUM O MATEMAaTHUYECKUX
MOHATUSAX KaK BAXXKHEUIIMX MATEMaTUYECKUX MOMENISAX, IO3BOJSIONIMX OIKUCHIBATh U
M3ydaTh pa3HbIE€ MPOLECCHl W SABJIEHUS; MOHUMAHUE BO3MOXKHOCTH AKCHOMATHYECKOTO
MIOCTPOEHUS] MATEMATUUECKUX TEOPUIL;

— BJAJCHUE METOJaMM JOKa3aTEeJbCTB M AJITOPUTMOB PEILICHHS, YMEHUE HX NPUMEHSTb,
IIPOBOJIMTH JI0KA3aTENIbHBIE PACCYKICHUS B XOJE€ PEILICHUS 3a/1a4;

— BJIQJICHUE CTAHJAAPTHBIMU MPUEMAMHU PELICHUS PALMOHAIBHBIX W HUPPALUOHAIBHBIX,
II0OKAa3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
VICIIOJIb30BAHME T'OTOBBIX KOMIBIOTEPHBIX IPOTPAMM, B TOM YHUCIE I IOWUCKA MYTH
pelIeHNsT W WUTIOCTPAIlMK PEIIEeHUs YPAaBHCHWA W HEPABEHCTB; — C(HOPMUPOBAHHOCTH
NpeACTaBICHU 00 OCHOBHBIX MOHATHSX MAaTEMAaTHUYECKOTO aHalh3a M UX CBOICTBaX,
BJIQJICHUE YMEHUEM XapaKTepU30BaTh MOBeAcHUE (YHKIIMHN, UCTOIb30BAHUE MOIYUYEHHBIX
3HAHMM JJIs1 OMMCAHUS U aHAJIU3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMHM TMOHSTHUSMHU O IJIOCKMX W MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX
durypax, uX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHS PpaclO3HABATh
reomeTpudeckue ¢GUrypbl Ha UYepTekax, MOJEISAX U B pPEAJbHOM MHUpPE; NPUMEHEHUE
U3YYEHHBIX CBOWCTB TeoMeTpUYecKux (uryp v GopMmyi Uisl pelIeHHs] T€OMETPUUYECKUX
3a/1a4 U 3a7a4 C MPAaKTUYECKUM COJICPKaHHUEM;

— chOpMHUpPOBAHHOCTh TMPEJACTABICHUM O TpOIEccaX U  SABJICHUSX, HMEIOIINX
BEPOATHOCTHBIA  XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaJbHOM MUDE,
OCHOBHBIX TIIOHATHUSX DJIEMEHTAPHOW TEOPHUHU BEPOSITHOCTEW; YMEHUW HAXOOUTh U
OIICHUBATh BEPOSITHOCTU HACTYTUICHUSI COOBITUI B MPOCTEUININX MPAKTUIECKUX CUTYAIIASIX

1N OCHOBHBIC XapPaKTCPUCTHKU CJ'Iy‘-IElfIHI;IX BCJIMYUH,
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— BJIAACHHUC HABBIKAMHU HCIIOJIB30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX ITPOIPpaMM IIPpU PCIICHHUHA

3aja4.

AJITEBPA

yMeTh

BBITIOJTHATh apu(MeTHyecKue JIEHCTBHS, cOYeTas YCTHhIE M MHUCbMEHHBIE TPUEMBI,
MIPUMEHECHHUE BBIYMCIUTEIbHBIX YCTPONCTB; HAXOAUTh 3HAYEHHUS KOPHS HATypajJbHOU
CTEIICHHU, CTENCHW C PAIMOHAIBHBIM ITOKa3aTejaeM, Jiorapudma, HCIOIb3ys IIpU
HEOOXOJMMOCTH  BBIUYMCIUTEIbHBIC YCTPOWCTBA; IIOJB30BAThCS  OICHKOM U
MIPUKHUJIKOM TIPH MPAKTUUECKUX pacuerax;

MPOBOJIUTH O W3BECTHBIM (opMyJIaM W TMpaBWiaM MPeoOpa3oBaHus OyKBEHHBIX
BBIPAKEHU, BKJTIOUAIOIIHAX CTEIICHHU, paJuKallbl, norapu@mel 5
TPUTOHOMETPUUECKUE PYHKIINH;

BBIYUCIISITh 3HAYCHUS YHUCIOBBIX M OYKBEHHBIX BBIPOKEHUH, OCYILIECTBIISIS
HEO0OXOIMMbIE MOJICTAHOBKHU U MTPE0Opa30BaHUs;

HCIIOJIB30BATH HpHOﬁpeTeHHbIe 3HAaHUA H YMECHUSA B npaKTuqecxoﬁ
ACATECJIBHOCTH U MOBCEIHEBHOM KM3HH JJIA:

MPAKTUYECKUX pacyeToB Mo GopmyliaMm, BKItOYas (GOpMyJibl, COAEPKAIINE CTEIICHH,
paguKaibl, JOrapu@mMbl W TPUTOHOMETpPUYECKHE (YHKIMU, HCHOJb3Yys IMpHU
HEOOXOJMMOCTH CIPaBOYHBIE MaTepuajabl U MPOCTEHIINE BBIUYUCIUTEIbHbBIC
YCTPOMCTBA;

OYHKIUU U TPAOUKH

yMeThb

OTpeAETATh 3HaueHue (PyHKIMHU 1O 3HAUEHUIO apryMEHTa MPH Pa3IMYHBIX CIIOoco0ax
3a1aHus PYHKIINH,

CTPOUTH I'papUKN N3YUEHHBIX (QYHKIIHIA;

ONKCHIBATh MO TpapuKy M B MPOCTEUIIMX ciydasx no (opmyse' IMOBEIECHUE M
CBOICTBa (yHKUMN, HAXOAUTH MO TpaduKy (QYHKIMH HAWOOJIbIINE M HAUMEHbILINE
3HAYEHUS;

pemarb ypaBHEHUS, MPOCTEHIIME CUCTEMbl YpaBHEHUM, MHCIOJIb3ys CBOICTBA
GbyHKIUH 1 uX TpaduKoB;

HUCNO0JIb30BAaTHL MNPHOOpEeTeHHble 3HAHUSI W YMEHUSI B MNPAKTHYECKOH
NeATeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIS:

OMHUCAHUS C TIOMOIIBI0 (DYHKIMNA pa3IWYHBIX 3aBUCHUMOCTEH, MPEICTABICHUS HUX
rpaduuecku, HHTEpIpeTaluu rpaduKoB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh

BBIYHCJIATh IIPOU3BOJHBIC W HCpBOO6p8.3HBIG QJIEMCHTApPHBIX q)yHKHHfI, HCIIOJIb3Y
CIIPAaBOYHBIC MATCPHUAJIBI,




UCCIIEJIOBaTh B MPOCTEHIIMX CcloydasX (QYHKIMM HAa MOHOTOHHOCTh, HaXOJHThb
HauOOJIbIIINE U HAUMEHBIITNE 3HAYCHUS (PYHKIUH, CTPOUTH TpaiKi MHOTOUJICHOB U
MPOCTEUIINX  PAIlMOHANBHBIX  (QYHKIMA ¢  HMCHOJb30BaHHEM  armapara
MaTEeMaTUYECKOTO aHaJIN3a;

BBIYHCIIATH B MPOCTEHININX CITy4asX IUIOMIAIN C UCTIOJIb30BAaHUEM TIEPBOOOPA3HOM,

HCIIOJIB30BaATDH IIpPIOﬁpETeHHI)Ie 3HAaHUA H YMEHUSA B HpaKTI/I‘IECKOﬁ
ACATCJIBbHOCTH A HOBCCI[HeBHOﬁ JKU3HU OJIA:

pelIeHUs] TPUKIaJAHBIX 3aJad, B TOM YHCIE COLUAIbHO-3KOHOMHU-YECKUX U
(¢u3nYecKuX, Ha HAaMOOJbIINE U HAUMEHBIIINE 3HAUCHUS], HA HAX0XKACHUE CKOPOCTU U
YCKOPEHHMUS;

YPABHEHUS U HEPABEHCTBA

yMeTh

pemaTth paluoHalIbHbIE, MOKa3aTelbHbIE U JIOTApU(PMUUYECKUE YpaBHEHUS U
HEPABEHCTBA, MPOCTEHIINE UPPALIMOHATIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX
CHUCTEMBI;

COCTaBJISITh YPABHEHHUS M HEPABEHCTBA 10 YCIOBHIO 3aa4H;

WCIIOJB30BaTh  JJI1  NPUOJIKEHHOTO  PEIICHHUs] YpPaBHEHHMM U HEPaBEHCTB
rpaduueckuii MeTo;

M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEHICHUH MPOCTEUIINX
YPAaBHEHUN U UX CUCTEM;

HCNOJb30BATh MNPHOOpPETeHHbIe 3HAHUA W YMEHHS B IPAKTHYECKOil
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU JJIA:

MMOCTPOCHUA U UCCIICAOBAHUA HpOCTGfIHIHX MaTCMaTH4YCCKHUX MOI[CJ'ICfI;

3JEMEHTBHI KOMBUHATOPUKH, CTATUCTUKU U TEOPUHA
BEPOSITHOCTEMN

yMeTh

pemarb MpocTeiire KOMOMHATOPHBIE 3aJayd METOAOM Iiepedopa, a TakkKe C
MCII0JIb30BAaHUEM M3BECTHBIX (HOPMYJT;

BBIUKCIIATh B NPOCTEUIIMX CIIy4asX BEPOATHOCTH COOBITMI Ha OCHOBE MOJICUETa
YyuCia UCXOI0B;

HCIIOJIb30BATDH l'[pHOﬁpeTeHHbIe 3HAaHUA H YMECHUSA B npaKTuqecxoﬁ
ACATCJIBHOCTH U MOBCEIHEBHOM KM3HH JJIA:

aHalM3a pEalbHBIX YHCIOBBIX JAHHBIX, NPEJICTABICHHBIX B BHJE JUArPaMM,
rpaduKoB;
aHanu3a uHGOpMaIMU CTAaTUCTUYECKOTO XapakTepa;

I'EOMETPUA



yMeThb

e  pacro3HaBaTh Ha YEPTEKaX U MOJENSIX MNPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH
TpeXMepHbIE OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUAMH;

e  ONUCHIBATh B3aMMHOE PACMHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKICHHS 00 3TOM PacloIOKEHHH;

e  AHAJIM3UPOBATh B MPOCTEHIIMX CIIydyasx B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

e  H300pakaTh OCHOBHbIE MHOTOTPAHHMKH M KpPYTJIbI€ TEJa; BBIMOJIHATh YEPTEKU IO
YCJIOBUSM 3a7ad4;

e  CTPOUTH MPOCTEHIINE CeUeHUs KyOa, MpU3Mbl, TUPAMUJIBL;

e  pemarh IUIAHUMETPUYECKHE MW IPOCTEHIIME CTEPEOMETPUYECKHE 3aJaud  Ha
HAXO0KJEHUE T€OMETPUUECKUX BEJIMYMH (JJIMH, YIJIO0B, IUIOIa e, 00bEMOB);

e  HCHOJB30BATh NPHU PEUICHUU CTEPEOMETPUUYECKUX 3a/lay MJIaHUMETpPUUECKUE (HaKThI
Y METOJBI;

e IIPOBOAUTH JAOKA3ATEJIbHBIE PACCYKICHHUS B XOJI€ PEUICHUS 3a/a4;

HCNO0JIb30BAaTh MNPHOOpEeTeHHble 3HAHUSI W YMEHUSI B NPAKTHYECKOH
NeTeJIbHOCTH U MOBCEeIHEBHOM KU3HU IS

e uccnenoBaHus (MOJEIUPOBAHUS) HECIOKHBIX MPAKTUYECKUX CHUTyalluii Ha OCHOBE
U3Y4YEHHBIX (POPMYJ U CBOUCTB GUTYp;

e  BBIYUCJICHUA OOBEMOB M IUIONIAJCH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEJ IpHU
pEeIIeHNH MPAKTUYECKUX 3aj]iay, HCIOJIb3YysS HpPH HEOOXOIUMOCTH CIPABOYHHMKU H
BBIUUCIIUTEIBHbBIC YCTPONCTRBA.

1.4. PekoMeHyeMOe KOJIHYECTBO YACOB HA OCBOeHUE padoyeil mMporpaMMmbl yueOHOM

JAUCUMILIMHBI:
MaKcHUMaJbHOU yueOHON Harpy3ku oOydaromierocs — 351 yacoB, B TOM 4HcCII€:
00s13aTeIbHON ayTMTOPHOM yueOHOM Harpy3ku odydaromierocs — 234 4acos,
B TOM YMCJIE IPAKTUYECKUX 3aHATUH- 66 4acoB;
caMOCTOsITeIbHOM paboThl oOyuatomierocs — 117 gaca,
B TOM UYHKCJIE BHEAYAUTOPHAs caMoCToATeNbHas paboTra oOyyaronierocs — 117 yaca.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOW JUCIUILIMHBI

2.1 COJIEP’)KAHME YYEBHON JUCLIUIUIUHBI

Bsenenue

MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HMH()OPMAIMOHHBIX TEXHOJIOTUSX U
IIPAKTUYECKOM IeATENbHOCTH. Llenu u 3anaun n3ydeHuss MaTeMaTUKU [IPU OCBOEHUH
npodeccuit CI1O u cnenmansuocteit CIIO.

AJITEBPA

Pa3Buture nousTus o yncie

[enbie u parmoHanbHbie yncia. JlefictButenbabie uncia. [IpubanxeHHbIe BHIYUCICHUS.
KowmrnekcHble uncia.

Kophu, crenenu u orapudMbl

Kophau u crenenu. Kopau HaTypanbHOM CTENEHN U3 YHCIIA U UX cBoWcTBA. CTeneHu ¢
palMoOHaIbHBIMM MTOKA3aTENISIMU, UX CBOMCTBA. CTENEHU C AEHCTBUTEIbHBIMU
nokaszarensiMu. CBOWCTBA CTENEHHU C JICUCTBUTEILHBIM MTOKa3aTeneM. Jlorapudm.
Jlorapudm ymncna. OcHOBHOE JiorapuMudeckoe TOxKASCTBO. JleciTHUHbIC U HATypabHbIC
norapudmel. [IpaBuna aeiictBuii ¢ norapudmamu. Ilepexoa kK HOBOMY OCHOBAHHIO.
[IpeoOpazoBanue anredpandeckux BeipaxkeHui. [IpeoOpa3zoBanue paroHaNbHbIX,
UPPALMOHATIBHBIX CTENIEHHBIX, TOKA3aTEeIbHBIX U JOTapU(DMUUECKUX BHIPAKCHHM.
[Ipaktrueckue 3aHsaTUs ApudMeTHUIecKne NeHCTBUS HAJl YUCIAMH, HaAXOXKICHNE
MPUOIMKEHHBIX 3HAYEHUN BEJTMYNH M MIOTPEITHOCTEH BhIUMCICHUH (a0COMIOTHOM 1
OTHOCHUTEJIbHO ), CpPABHEHUE YUCIIOBBIX BhIpaxkeHU. BriunclieHre U CpaBHEHHE KOPHEH.
BrinonHeHne pacdyeToB ¢ paaukanaMu. PelieHne nppauruoHanbHbIX YPABHEHUN.
HaxoxieHue 3HaueHuil CTENeHer ¢ pallMoOHaIbHBIMU NTOKa3aressiMi. CpaBHEHHE
creneneit. [IpeoOpa3zoBanus BeIpaKeHUN, COACPKAIIMX CTETICHU. Perenue
MOKAa3aTeNIbHbIX YPAaBHEHUN. PellieHrne npukiaaHbiX 3aaa4. HaxoxaeHne 3HaueHUun
jorapudma 1o npou3BOJILHOMY OCHOBaHHUIO. [lepexo/1 OT 0JIHOTOOCHOBAaHUS K IPYTOMY.
Boruncnenue u cpaBuenue gorapudmos. JlorapupmupoBaHue u

MOTEHIIUPOBAaHKE BbIpakeHUH. [IpuOakeHHbIe BBIYUCICHUS U PEIICHUS MPUKIIATHBIX
3a7ad4.

Pemenue norapudmMudeckux ypaBHEHUN.

OCHOBbI TPUTOHOMETPUA

OcHoBHble noHaTus Panuannas mepa yrna. Bpamarensnoe nemxenue. CHHYC, KOCUHYC,
TAHT€HC U KOTaHTeHC 4yncia. OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXAeCTBA DOPMYJIIbI
npuBeaeHus. Popmyiisl ciiokeHuss. PopMynbl yaBoeHUs: POpmMyIibl MOJOBUHHOIO YIJa.
[IpeoOpa3zoBaHus NPOCTENIINX TPUTOHOMETPUUECKUX BbIpaxkeHuii [IpeoOpa3zoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIMI B TPOU3BEICHUE U TIPOU3BEIICHHS B CYMMY.
BripaxkeHne TpuroHoMeTpuiecKux (PyHKIMA yepe3 TAHT€HC TOJIOBUHHOTO apryMEHTA.
Tpuronomerpruueckue ypaBHEHUS! 1 HEPABEHCTBA

[IpocTeiimme TpUroHoMeTpuuecKkue ypaBHenus. [Ipocreiiiire TpUuroHoMeTpuIecKue
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETpUUYECKHE (PYHKIIMU. APKCUHYC, apKKOCHHYC,
ApPKTAHT€HC.

[IpakTrueckue 3aHATUA

PanuanHbIii METOZ U3MEPEHHUS YIJIOB BPALLICHUS U CBS3b C IPaLyCHOM MEPOM.
OCHOBHBIE TPUTOHOMETPUIECKUE TOKIECTBA, (DOPMYJIIBI CIIOKECHHUS, YIBOCHUS,
npeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKITUI B IPOU3BEICHUE,
npeoOpa3zoBaHue MPOU3BEAEHUS TPUTOHOMETPpUUYECKUX (DYHKIMI B cymMmyto [IpocTeiimme
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TPUTOHOMETPHUUYECKHE YpaBHEHUS U HepaBeHCTBA. OOpaTHbIe TPUTOHOMETPUUECKHE
GyHKIMU: apKCUHYC, apKKOCUHYC, apKTaHreHc. DYHKIUYU , UX CBOMCTBA U Tpaduku
Oynakuun. O651acTh ONpeeeHUsS 1 MHOKECTBO 3HaUCHHM; TpaduK PyHKIINH, ITOCTPOCHUE
rpadukoB QYyHKIIMHA, 3aIaHHBIX PAa3TUIHBIME criocobamu. CBOMCTBA (DYHKITUH.
MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, IEPUOANUYHOCTD. [IpoMexyTKH
BO3pACTaHUs U yObIBaHUs, HAUOOJbIIIEE U HAUMEHBIIIEE 3HAUCHH S, TOUKH IKCTPEMYyMA.
I'paduueckas untepnperanusd. [Ipumepsl PyHKIIMOHATBHBIX 3aBUCUMOCTEN B peaibHbIX
npoiieccax u siBJieHusix. Apudmernyeckue oneparuu Haj GyHkiusaMu. CloxxHas
¢bynkuus (komnosunus). [lonsitue o HenpepriBHOCTH PyHKIMK. OOpaTHBIE PYHKIUH.
O6unacth onpeneneHus: 1 00JacTh 3HaYEHUN 00paTHOU PyHKIUU.

['paduix oOpaTHOM PyHKIUY.

CreneHHble, MoKa3zaTeabHble, JorapuMUUECKHe U TPUTOHOMETpUYeCcKre QyHKIIUU.
OO6patHbie TpuroHoMmerpudeckue Gyukuun OnpeneneHus GyHKINUNA, UX CBOMCTBA U
rpaduKu.

IIpeobpazoBanus rpadukos. [TapanienbHbIi IEPEHOC, CAMMETPHS OTHOCHUTEILHO
OCEMKOOPANHAT U CUMMETPHSI OTHOCUTEIIBHO Haualla KOOPAUHAT, CHMMETPHS
OTHOCHUTEJIILHOMNPSIMOMN Y = X, PACTSKEHHE U CoKaTUE BIOJIb OCEH KOOpPJIMHAT.
[IpakTrueckue 3aHATUA

[TpuMephbl 3aBUCUMOCTEN MEXAY MEPEMEHHBIMU B PEATbHBIX MPOIECCaX U3 CMEKHBIX
mucuuiuivHe. Onpenenenne QyHkuui. [loctpoenue u urenue rpa@ukoB QyHKIHMA.
Uccnenoranue ¢pynkiuu. CBoCTBA TUHEUHON, KBAPATUYHOM, KyCOUHO-TUHEHHON U
npobHomuHelHoN ¢yHKuui. HenpepoiBHbIE U iepuogudeckue pyHkuun. CBoiicTBa U
rpaduKu CUHyCa, KOCHHYCa, TaHreHca U KoTanreHca. O0paTHbie GYyHKIIMHU U UX TpadUKH.
O6patHbie TpuroHomerpudeckue GhyHkuu. [Ipeodbpazopanus rpaduka QyHKIIUN.
["apmonunyeckue konedbanus. [Ipukinaanelie 3a1a4u.

[TokazaTenbHble, JorapuPMUIecKue, TPUrOHOMETPUIECKHE YPAaBHEHUS U HEPABEHCTBRA.
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBarensHOCTH. CITIOCOOBI 3aJaHNS U CBOMCTBA YHUCJIOBBIX ITOC/IEN0BATEILHOCTEMN.
[Tonsarue o npenene nocienoparebHOCTH. CylIECTBOBAHUE MIPEAEIa MOHOTOHHOM
OrpaHUYECHHOM TociiefoBaTeNbHOCTH. CyMMHpPOBaHUE MTOCIIEI0BATEIBHOCTEM.
beckoneuHoyObIBarOIIas reOMETpUUYECKas mporpeccus u ee cymma. [IponsBoHas.
[ToHsiTHE O MPOU3BOAHON PYHKIMU, €€ T€OMETPUUECKUI U PUINYECKUI CMBICI.
VYpaBHeHue kacarenbHO# K rpaduky ¢pyHkuuu. [Ipons3BoaHbIe CyMMBI, Pa3HOCTH,
Mpou3BeiIcHUs, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.
[IpuMeHeHue MpOU3BOIHON K MCCIIEI0OBAHUIO (PYHKIIMM M MOCTPOEHUIO TpauKOB.
[IpousBoaHbIE 0OPATHON PYHKIIUU U KOMIO3ULIUU (DYHKIIUH.

[IpuMepsb! UCIONB30BaHUS TPOU3BOIHOM JJISl HAXO0XKICHUS HAWITYUILIETrO PEIICHUS B
MPUKJIAAHBIX 3a7a4ax. Bropas mpou3Bo/iHas, €e TeOMETPUIECKUN U (PU3UYECKUIN CMBICIL.
Haxosxxaenue ckopoctu Jyuist mporiecca, 3ajaHHoro ¢GopMyioi u rpaduxom.
[lepBooOpa3zHas u nunterpai. [IpuMeHeHne onpeeIeHHOT0 HHTerpaia I HaX0XKICHUS
TJIOMAAN KpUBOJIMHEHHOU Tpanenuu. ®opmyna Hetorona—Jleli6runa. [Tpumepst
MPUMEHEHUS HHTErpaja B (PU3UKE U TEOMETPHUH.

[IpakTrueckue 3aHsATUA

YucnoBas ocie10BaTeabHOCTb, CIIOCOObI €€ 3aJaHusl, BBIUUCICHUS YWICHOB
nocienoBatenbHocTU. [Ipeaen nocnenoBarenbHocTH. beckoHeuHO yObIBaroIast
reoMeTpuyecKas Mporpeccusi.

[Tpou3BogHAas: MEXaHUYECKUM U T€OMETPUUECKUN CMBICII IIPOU3BOIHON. Y pPaBHEHUE
KacaTenbHOU B o01mem Buje. [IpaBuna u popmyisl nuddepeHipoBanus, TadIua
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MPOU3BOIHBIX dJIeMEHTapHBIX (GyHKIMA. ccnenoBanue GyHKIIMU C TOMOUIBIO
npousBogHoN. Haxoxienne HanOobIIero, HAUMEHBIIETO 3HAYEHUS U AKCTPEMAJIbHBIX
3HaueHui pyukuu. Materpan u nepBoodpasnas. Teopema HeroTrona—1Jleitbnuiia.
[IpumeHeHne uHTErpaia K BEIUMCICHUIO (PU3NUECKUX BETUYMH U TUIOIIACH.
YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI YPaBHEHUH. PallnOHanbHbIE, UPPALMOHAIBHBIE, I0KA3ATEIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI. PABHOCUIIBHOCTD ypaBHEHN, HEPABEHCTB,
CUCTEM.

OcCHOBHBIE PUEMBI UX PEIICHUS (Pa3I0KEHHE HA MHOXKUTENH, BBEICHHE HOBBIX
HEU3BECTHBIX, MOJICTAaHOBKA, rpaduueckuii Metos). HepaBeHcTBa. PanioHanbHble,
MppaloOHalIbHbIE, IOKA3aTENbHbIE U TPUTOHOMETPUYECKHE HEPaBEHCTBA. OCHOBHBIE
[IPUEMBI UX PELICHUS.

Hcnonb3zoBanue CBOUCTB U rpadukoB GyHKIUN MTPU PEIICHUN YPABHEHUN U HEPABEHCTB.
Meton nnrepBasnoB. M3o0paxeHnne Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHHM
YPaBHEHUU U HEPABEHCTB C JABYMs IIEPEMEHHBIMU U UX cucTeM. [Ipukitanubie 3anaun
IIpuMeHenne MaTeMaTHYECKUX METOIOB ISl PEIIEHUS COACP/KATENBHBIX 3a1a4 U3
pas3nu4HbIX 00JacTel HAyKH U MpakTUKU. IHTepnperanns pe3ynbTaTa, y4eT peaabHbIX
OTPaHUYEHUM.

[IpakTrueckue 3aHATUA

Kopnu ypaBHenuii. PaBHocuiibHOCTE ypaBHeHMi. [IpeoOpa3oBanye ypaBHEHUN.
OcHOBHBIE NTPHUEMBI pELIEHNs YpaBHEHUN. Pemenne cuctem ypaBHeHui. Vcnonbp3oBanue
CBOMCTB U TpaduKoB GyHKUUN ISl peUIEHUS] ypaBHEHU 1 HEPABEHCTB.
KOMBUHATOPUKA, CTATUCTUKA Y TEOPUSI BEPOSITHOCTEM

OnemMeHThl KOMOMHATOPUKKA OCHOBHBIE MOHATHSI KOMOMHATOPUKU. 3a/1a4u HA TIOJICYET
Yuclia pa3MeIleHUi, IEPECTaHOBOK, coueTaHuil. Pemenne 3a1au Ha nepeOop BapHaHTOB.
®opmyna 6unoma Herotona. ColicTBa OMHOMUHAIBHBIX KOAGGUIIMEHTOB. TpeyrolbHUK
[Tackauns.

DneMeHTbl Teopun BeposaTHocTe CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHUE U
YMHOKEHHE BeposiTHOCTEN. [loHATHE 0 HE3aBUCUMOCTH COOBITUI. JIMCKpeTHAas CiydaiiHas
BEJINYMHA, 3aKOH €€ pacrpeneneHus. YucinoBble XapaKTEpUCTUKN TUCKPETHOM CIIy4YalHOM
BeNMYUHBL. [oHsATHE 0 3aKOHEOOIBIINX YUCEN. DIEMEHThl MATEMAaTUYECKON CTATUCTUKU
[IpencraBienne NaHHbIX (TAOJIULIBI, IUATPAMMBI, TpAQUKH), TeHEpaIbHasi COBOKYITHOCTb,
BBIOOpKA, cpeiHee apudmeTnueckoe, Meauana. [loHsTre o 3ajayax MaTeMaTH4eCcKou
CTaTUCTHUKH.

Pemienne npakTruyecKkux 3aa4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IIpakTrueckue 3aHATUA

Hcropust pa3BUTHSI KOMOMHATOPUKH, TEOPUH BEPOSATHOCTEN U CTATUCTUKHU U UX POJIb B
pa3IMuHBIX cepax dyeaoBeuecKol xu3HenesaTenbHocT. [IpaBuina KOMOMHATOPUKHY.
Pemenne koMOuHATOPHBIX 3a/1a4. Pa3menienusi, coueTanus 1 nepectaHoBku. bunom
Herorona u tpeyronbnuk Ilackans. [Ipuknanssie 3anaun. Knaccuueckoe onpeneneHue
BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEN. Bhiuncienue
BeposiTHOcTed. [Ipuknannsie 3agaun. [IpencraBienue yncnoBeix qaHHbIX. [IpukinagHee
3a/1a4n.

I'EOMETPHUA

[IpsiMBbI€ M IITOCKOCTH B IPOCTPAHCTBE B3aMHOE pacronoKeHue AByX NPSIMBbIX B
npoctpancTie. [lapamienbHOCTh NpsIMOM U IUIOCKOCTH. [IapauieibHOCTh INIOCKOCTEH.
IleprieHIUKYISIPHOCTD NPSIMOM U TUNIOCKOCTH. llepneHauKyiap u HakJIOHHAs. YTOJI MEXIY
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MPSAMOM U IJIOCKOCTBIO. JIByIpaHHBIN yIroJl. YTOJI MEXKY INIOCKOCTSAMM.
IlepnieHAUKYISAPHOCTD JIBYX IUIOCKOCTEH.

['eomeTpuyeckue npeoOpazoBaHus MPOCTPAHCTBA: MapalieIbHbIN EPEHOC,
CUMMETPHUSIOTHOCUTENIBHO IUIOCKOCTH. [lapannensHoe npoexktuposBanue. [Lnomans
OpPTOTOHATBHOM MpoeKuu. M300paskeHne MpoCcTpaHCTBEHHBIX QUTYD.
MHororpanHuku

Bepumnel, pedpa, rpaHu MHOTOrpaHHUKa. PazBepTka. MHOrorpanssle yribl. Beimykibie
MHOrorpaHHuku. Teopema Ditnepa.

[Ipuzma. [Ipsimas u HakiioHHas npu3Ma. [IpaBunbHas npusMma. [apannenenunen. Kyo6.
IIupamua. [IpaBunbHas nupamuaa. Y cedeHHas nupaMuaa. Terpasap.

CummeTtpuu B KyOe, B mapaJijieienuneie, B Ipu3Me U MupaMu/ie.

Ceuenus ky0a, IpU3MBbI U TUPAMUJIBL.

[IpencraBienne o MpaBWIbHBIX MHOTOTPAaHHUKAX (TETpadape, KyOe, oKTaspe,
J0JIEKadIpe U UKOCAIIPE).

Tena 1 NOBEPXHOCTH BPALLICHUS

Hunuaap u koHyc. Y ceueHHblil KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTH,
oOpasyromas, pa3BepTka. OceBble CEUEHHS U CEUCHHUs], MapaJlieIbHbIe OCHOBAHHMIO.
Hlap u cdepa, ux ceuenns. KacarenapHas mmockocTs k chepe.

N3mepenns B reoMeTpun

O06nbeM u ero uzmepenue. Materpanbuas popmyiia oobema.

®opmyibl 00beMa Kyba, IpAMOYTOIbLHOrO NapajuiesienuIea, IPU3Mbl, HIAIUHAPA.
®opmyibl 00beMa upamMubl U Konyca. @opmyibl MIOMIAAM MTOBEPXHOCTEN HUIUMHAPA
ukonyca. ®opmyiel o6bema 1apa u mwiom@aan cQepsol.

[Tonpo6ue Ten. OTHOIIEHUS TUTOIIA/IeH TOBEPXHOCTEN U 00BEMOB TTOI0OHBIX TEll.
KoopaunaTel 1 BEKTOpHI

[IpsimoyroiibHast (IeKkapToOBa) cUCTEMa KOOpAUHAT B mpocTpancTBe. Dopmyna paccTosHus
MEXJly IByMsI TOUKaMU. Y paBHEHUs cepbl, IIIOCKOCTU U TMPSIMOH.

Bekropsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. Cli0K€HUE BEKTOPOB. Y MHOKEHUE
BEKTOpA Ha 4YKCIIO0. Pa3okeHne BEKTOpa 110 HAIIPaBJICHUAM. YTOJI MEXIY IBYMs BEK-
topamu. [Ipoeknus BekTopa Ha ock. Koopannatsl BekTopa. CKalipHOE NPOU3BEACHHE
BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIICHUU MATEMATHYECKUX U
IIPUKJIAIHBIX33/1a4.

[IpakTnueckue 3aHATUA

[Ipu3HaKy B3aMMHOTO PACITOJNIOKEHHS IPSMBIX. YTOJI MEXAY NpsAMbIMH. B3anmHoe
PACIIONIOKEHUE IPSMBIX U INIOCKOCTEN. [lepnenauKysp u HaKJIOHHAS K IJIOCKOCTH.
VYronMmexay npsMON U IMJIOCKOCThIO. TeopeMbl 0 B3aMMHOM PaCIOI0KEHUU MPSIMON U
IIJIOCKOCTH.

TeopemMa 0 Tpex NneprneHauKyJsipax.

[Ipu3Haky 1 CBOMCTBA MAPAJUICIBHBIX U MEPIEHIUKYISPHBIX TIIIOCKOCTEM.
PaccTrostHue OT TOYKM 10 MIIOCKOCTH, OT IPSIMOM A0 INTIOCKOCTH, PACCTOSIHUE MEXIY
IJIOCKOCTSAMM, MEXAY CKPEIMBAIOIIMMUCS IPSAMBIMH, MEXAY IPOU3BOJILHBIMHU
(urypaMuB NpoOCTPAHCTBE.

[TapaitennbHOE TPOEKTUPOBAHKUE U €I0 CBOMCTBA. TeopemMa O IIoaau
OpPTOrOHAIBHOMIIPOEKIIMA MHOTOYTOJIbHUKA. B3auMHOE pacnoynoxeHnue
MPOCTPAHCTBEHHBIX PUTYD.
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Paznuunbie BUaBI MHOTOTpaHHUKOB. VX n3o0pakenus. CeueHusi, pa3BepTKU
MHOTrOrpaHHUKOB. [Inomans noBepxHoctu. Buasl cMMMETpUi B IPOCTPAHCTBE.
CumMeTpus TeIBpalleHHs] 1 MHOTOTPaHHUKOB. Berunciienue miomaseit 1 00beMOB.
Bexkropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOpAMHAT B IPOCTPAHCTBE.
VYpaBHeHUE OKPYKHOCTH, CPepbl, TNIOCKOCTH. PaccTostHre Mexmy Toukamu. [leficTBus
CBEKTOpPaMHU, 3aJJaHHBIMHU KoOpJinHaTamMu. CKalasipHOE MPOU3BE/ICHHE BEKTOPOB.
BekTopHOoeypaBHEHHE MIPAMOM U TIIOCKOCTH. Mcoib30BaHNE BEKTOPOB MIPU
JI0KA3aTeJIbCTBE TEOPEMCTEPEOMETPUMU.

JInst BHEAYAUTOPHBIX 3aHATUN CTyAEHTaM Hapsly ¢ PEIICHUEM 3a7a4 U BBINOJIHECHUS
MPAKTUYECKUX 3aJaHUN MOKHO MPEJI0KUTh TEMbI UCCIIEIOBATEIBCKUX U
pedepaTuBHBIXpAOOT, B KOTOPBIX BMECTO CEPUM OTJEIBHBIX MEJIKUX 33J1ad U yIIpaKHEHUN
MpeIararoTCACIOKETHBIE 3aJJaHus, TPeOyIolue JIUTEIbHON paboThl B paMKax OJIHOMN
MaTeMaTUYECKONCUTYAIMU. DTH TEMbI MOTYT OBITh KaK WHIUBUYAJIbHBIMU 33JJaHUSMH,
TaK Y IPYNIIOBBIMHUISL COBMECTHOT'O BBITIOJHEHUS UCCIIEA0OBAHMUS.
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Tembl: HHIUBHUyaIbHBIX IIPOEKTOB:

* HenpepbiBHBIE ApOOH.

* [IppuMeHeHHE CI0KHBIX IPOLIEHTOB B 3KOHOMHUYECKHUX PacyeTax.
* [TapamienbHOE IPOEKTUPOBAHHUE.

» CpelHHE 3HAYEHUS U UX IPUMEHEHHUE B CTATHCTHKE.

* BekTopHOE 3ajaHe NPSMBIX U INIOCKOCTEN B TPOCTPAHCTBE.
* Cl10’)K€H1Ee TApMOHUYECKUX KOJIeOaHUM.

* I'paduueckoe penieHue ypaBHEHU 1 HEPABEHCTB.

* [IpaBuiibHBIE ¥ OJTYNPABUIIbHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHust 1 UX NIPUMEHEHUE B TEXHUKE.

* [Tousarue nuddepennnana u ero NPUIOKEHHUS.

* CxeMbl TOBTOPHBIX UCTIbITAHUN bepHyiu.

* lccnenoBanue ypaBHEHMI U HEPABEHCTB € [TapaMETPOM.
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2.2. O0bem yueOHOM TUCHUIIMHBI U BUABI Y4eOHOH padoThl

Bup yueOHoM padoThI Obrem
4acoB
MaxkcumanbHas ydyeOHas HArpy3Ka (Bcero) 351
Oobs13aTesibHAs Ay IMTOPHAS yueOHAasi HATPYy3Ka (BCero) 234
B TOM YHCJIE:

MIPAKTUYECKUE 3aHATUSA 66
CamocTosiTesibHasi paboTa o0y4aronierocsi (Bcero) 117
B TOM YHCJIE:

BHEAyJUTOPHAsl CAMOCTOSITENIbHAs padoTa 117
HNroroBas arrecranusi B gopme sx3amena, 2cemecmp 6
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2.3. TemaTu4ecKuii IJIAH M COleP:KaHMe YYeOHOM TUCHMILIMHBI

OY/in. 12. MaTtemaTuka: ajredpa M Ha4ajJaa MATEMAaTHYECKOI0 AHAJIN3A; TeOMeTpHS.

HanmeHoBaHue TeM Coaeprxanue yueOHOTro MaTepuaJa, 1a00paTopHble M NPaKTHYeCKHe padoThl, CAMOCTOSITEIbHAS O0Bé | YpoBennb
1 pasAeIoB. pabota ob0yuarommuxcs M OCBOEHHU
4acoB |
BBenenue 2
BHeayauTopHasi caMmocTosiTeJIbHAsA padoTa 00y4arIMXCcs 1
1. Ponp MaTeMaTHKH B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJIOTHUSIX
Tema 1. PazBuTHe NOHSITHE 0 YHCJIE. 10
Conep:xanue y4eOHOro MaTepuaJia
Ilenple 1 panuoHanbHBIE yucia. [[eiicTBuTenbHbIe uncia. [IpubmmkeHHbIe BhIYUCIICHUSA. KOMITIICKCHBIC
YHUCIIA.
IMpakTHyecKkue 3aHATHSA: 2
1 [13Nel Apudmerndeckue nelcTBUS HAA YUCIAMU
2 [13Ne2 HaxokneHune NPUONMKEHHBIX 3HAYCHUW BEJIWYMH M TIOTPEIIHOCTEH BBIYMCIICHUMH,
CpPaBHEHUI YUCIIOBBIX BBIPAKEHUN
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa 00y4aomuxcs 5
1. HenpepsiBHBIE 1pOOH 1
2. TlpumeHeHHEe CIOKHBIX MPOIIEHTOB B SKOHOMUYECKUX pacyeTax 1
3. Hcropus npouCXOXKIEHUS KOMIIEKCHBIX YHCEIT 2
4. TlpuGnukeHHBbIC 3HAYSHUS BEIMYUH U MOTPEIIHOCTEH U UX MPUMEHEHUE 1
Tema 2. Kopau, crenenu u jorapugmsoi. 28
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Conep:xaHue yueOHOro MaTepuasa

KopHu HaTypanbHOH CTElEeHU U3 uuciaa U uX cBoicTBa. CTENEHU C palyOHaJIbHBIMU IOKa3aTeNIIMU, UX
cBoiicTBa. CTeneHu ¢ JEHCTBUTENIbHBIMH IMOKa3zarensiMu. CBoHcTBa creneHeil ¢ aelctBuaMu. Jlorapudm.
Jlorapugm uncma. OcHOBHOE Jorapu(MUYECKOe TOXKIECTBO. JleCATHUHBIE W HATypaJbHBIE JOTapU(MBI.
[IpaBuna aeiictBuii ¢ norapudmamu. [lepexoa Kk HOBOMY OCHOBAHHIO

IIpakTHYeckue 3aHATHA: 8

3 [13Ne3 BrruncieHnue u CpaBHEHNE KOPHEN.

4 [13Ne4 BeinonHeHne pacyeToB ¢ pajuKaiaMu. Pemienue uppanoHanbHbIX YPaBHEHUH.

5 [13Ne5 HaxosxeHue 3Ha4Y€HHWH CTENEHEW ¢ palMOHAIbHBIMHM MoKas3artensiMu. CpaBHeHHE
cTeneHen

6 [I3Ne6 CpaBuenuit creneneil. IIpeoOpazoBaHusi BbIpRXKEHUH, COAEPIKABIIUX CTEHECHHU.
Pemienue nokazaTenpHbIX ypaBHEHHMH. Pemienue npukiiaaHbpIx 3a1a4y

7 [13Ne7 JlorapudmupoBanue U MOTCHIMPOBAaHUE BhIpakeHUU. [IpuOamkeHHbIe BEIYUCICHUS U
peleHns NPUKIaJHbIX 3a/1a4. Perenue norapuMuuecKkux ypaBHEHUN

8 [13Ne8 Haxosxaenue 3HaueHUW Jorapudma Mo MPOM3BOIBHOMY ocHOBaHMIO. [lepexox oT
OJTHOT'O OCHOBAHUs K Apyromy. Beruncienue u cpaBHeHHE J0rapugpmMoB

9 I13Ne9 KonrponbHas padota no teme: «Kopuu, crenenu, sorapudmon 2

BueaynuTopHasi camocTosiTeJibHAsA padoTa 00y4aroIuxcs 16

KopHu HaTypanpHOHN CTEIIEHU U3 YUCIIA U UX CBOMCTBA 1

CreneHu ¢ paloHaIbHBIMU NIOKA3aTENISIMU, UX CBOMCTBA 1

[Ipupoaa npoucx0XIeHNs HPPALTUOHAIIBHBIX YHACET 1

CreneHu ¢ 1eHCTBUTENBHBIMU NTOKA3aTENAMH, UX CBOMCTBA 1

Ucropwust u pa3BuTus JorapudMoB 2

Jlorapudmuueckas JTuHeKa 1

OcHoBHOE JorapuMUIecKoe TOKIECTBO |
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Hecaruanblie orapugmsl

Yucino e v HaTypalbHBINA Jorapudm 1

Jlorapudmsl 1 ux cBOMCTBa 5

Jlorapudmsl u okpy:Karomui MUp 1
Tema 3.IIpsiMmble M VIOCKOCTH B IPOCTPAHCTBE 20

Conep:xanue yueOHOro MarepuaJia 14

B3auMHOEe pacrnosokeHue ABYX IpPSAMBIX B IPOCTpaHCTBe. llapamienbHOCTH HNPSMONM U IUIOCKOCTH.

[TapamiensHOoCcTEM MOCKOCTEH. IlepneHAMKYNIApHOCT, NpAMOM M IUIOCKOCTH. llepmennukyisap u

HAaKJIIOHHasA. YTOJI MEXIAy HpsAMOM M IUIOCKOCTBIO. JIBYrpaHHBIA YroJI.YTOJI MEXAY IUIOCKOCTSMH.

[lepnieHIUKYJISIPHOCTD JBYX IJIOCKOCTEMN

I'eomeTtprueckue npeoOpa3zoBaHUs NPOCTPAHCTBA: MAPAIIENBHBINA IMEPEHOC, CUMMETPHUS OTHOCHUTEIBHO

iockoctH. [lapamiensHoe nmpoexkTupoBanue. M300paxeHne NpocTpaHCTBEHHBIX QUTYP.

IpakTnyeckne 3aHATHS: 6

10 [13Ne10 [Ipu3Haky B3aMMHOIO PACTIONIOKEHUS NMPSAMBIX. YTOJ MEXY NPAMBIMU

11 [13Ne11 B3aumHOe pacnonoxeHue NpsMbIX U INIOCKOCTEN

12 [13Ne12 [lepnienauKyasip ¥ HAKIOHHAS K IUIOCKOCTH. YTOJI MEXKIY MPSIMON U TIOCKOCTBHIO

13 [13Ne13 Teopemsbl 0 B3aMMHOM pacIojIOKEHUH MPSMOI U MIockocTu. TeopeMa o Tpex

NEePIEeHIUKYIIpax
14 [13Ne14 [Ipu3Haky 1 CBOMCTBA NapaJUIEIbHBIX U NEPIEHAUKYJIISPHBIX IIJIOCKOCTEN
15 [13Nel5 PaccrosiHue OT TOYKHU 1O IIIOCKOCTH, OT MPSIMOM 10 TIIOCKOCTH, MEKIY
IUIOCKOCTSIMM.
BHeaynuTopHasi camocTosiTeJIbHAS Ppa6oTa 00y4arouXcs 10
1. BzanMHOe pacnosyiokeHue ABYX NPSMBIX B IPOCTPAHCTBE. 1
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2. B3zauMHOe pacnoio’KeHue NPSIMbIX U INIOCKOCTEN B MPOCTPAHCTBE 3
3. VYroa Mexay npsiMoi U MII0CKOCTHIO 1
4. JIByrpaHHbIN yroJI. 1
5. ¥Yron Mexay mIoCKOCTSIMU 1
6. B3auMHOe pacnosoKeHue MI0CKOCTEN B IPOCTPAHCTBE 1
7. CuMMmeTpus B IpUpoe 1
8. IlapannenbHOE NPOEKTUPOBAHUE 1
Tema 4 KomOunaTopuka 12
Conep:xaHue yueOHOro MaTepuasa 8
OCHOBHBIE TOHSATHS KOMOWHATOPUKHU. 3a7aud HA MOJCYET YHCIa pa3MEeIIeHUH, MepeCTaHOBOK, COYCTaHUH.
Pemenne 3amau nHa mnepebop BapumantoB. dopmyna OwmHoma HerooTona. CBoiicTBAa OWHOMWHAIBHBIX
koo dunmentoB. Tpeyronpuuk [ackans
IpakTnyeckne 3aHATHS: 4
16 [13Nel16 WcTopus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTATUCTUKH.
17 [13Ne17 IIpaBuia komOuMHaTOpUKHU. Penenne koMOMHATOPHBIX 3a/1a4
18 [13Nel8 Pa3mernienusi, coueTaHusi U NEPECTAHOBKHU
19 [13Ne189 bunom HerotoHa u TpeyronpHuk [lackans. [lpuknaansie 3agaun
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa 00y4aromuxcs 6
1. OcHOBHbIE TOHATHSI KOMOWHATOPUKU 1
2. Hctopust BOSHUKHOBEHHMS pa3/ieia MaTeMaTHKU-KOMOUHATOpUKA 1
3. OcHOBHBbIE BUBI 33/1a4 Ha MOJICYET YHCIIA IEPECTAHOBOK, COUYETAaHUI 2
4. ®opmyna 6unoma Hetorona, Tpeyronbuuk [lackans 2
Tema S. KoopanHaTbl 1 BEeKTOPbI 16
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Conep:xaHue yueOHOro MaTepuasa 12
[IpsimoyronbHast (1exkapToBa) cucTeMa KOOpAUHAT B IPOCTpaHCcTBE. DPopMysia pacCTOSHUS MEXKAY ABYMs
Toukamu. YpaBHeHHs ceprl. BekTopsl. Moayns BekTopa. PaBeHcTBO BekTOpOB. CllojKeHHE BEKTOPOB.
YMHO)KeHue BEKTopa Ha 4nciio. Pa3noxkeHne BEKTopa Mo HapaBJIECHUSM. YTOI MEXAY ABYMs BEKTOPaMH.
[Ipoekuus BexTopa Ha ock. KoopaunaTsl Bektopa. CkanspHoe mpousBeieHne BekTopoB.cnons3oBanue
KOOpPJMHAT ¥ BEKTOPOB IIPH PEIICHUU MAaTEMAaTUYECKUX M MPUKIAIHBIX 3a1au.
IIpakTH4yeckune 3aHATHA: 4
20 [13Ne20 BexTopsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE
21 [13Ne21 YpaBHEeHHE OKPYKHOCTH, CeEpBbI, INIOCKOCTH. PaccTosHEe MeX 1y TOUKaMu
22 [13Ne22 JleiicTBUS CBEKTOpaMH, 3aJaHHBIMHA KoopAuHaTaMu. CKaJIIpHOE TIPOU3BEIACHUE
BEKTOPOB
23 I13Ne23 BekTopHOE ypaBHEHHE NPSAMOM U INIOCKOCTH. VCIIOnb30BaHNe BEKTOPOB IpU
JI0Ka3aTeNIbCTBE TEOPEMCTEPEOMETPUH
BHeayauropHasi camocTosiTe/IbHAsE padoTa 00y4arommuxcs 8
1. JlexapToBas cuctemMa KOOpJIWHAT 2
2. BekTopbl B IPOCTPAHCTBE, NEHCTBUE HAJl BEKTOPAMHU 2
3. PaznoxeHue BeKTOpa MO HANpPaBICHUSIM 2
4. KoopauHatel BEKTOpa, CKaJISIPHOE MPOU3BEIEHUE BEKTOPOB 2
Tema Ne6 OcHOBBI TPUTOHOMETPHH 31
Tema 6.1 OcHoBHble | Conep:kaHue y4eOHOr0 MaTepuasa 4
MOHSATHS
1 Panuannas mepa yria. BpamarensHoe aBuxenne. CuHyc, KOCUHYC, TAHT€HC M KOTAaHT'€HC
qucla.
Tema 6.2 OcHoBHble | Conep:kaHue y4eOHOr0 MaTepuasa 6
TPUTOHOMETPHHECKH | ®opmyiibl ipuBeacHUs. Dopmyiibl croxeHus. DopMyIibl yIBOCHHS
e TO:KIecTBa
Tema 6.3 Conep:xanue yueOHOro MarepuaJia 4
IIpeoOpa3zoBanust —
mpocrefimmx [TpeoOpazoBanue CyMMBI TPUTOHOMETPHUECKUX (DYHKIMIA B IPOM3BEICHUE U IPOU3BEICHUS B CYMMY.
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TPUTOHOMETPUYECKH
X BBIpa:KeHU

Tema 6.4 Conep:xaHue yueOHOro MaTepuasa 8
Tpuronomerpuueck
THBIE TPUTOHOMETPUYECKHU HKIIMH. ApKCUH KKOCUH KkTaHreHc. [Ipocreimm
We ypABHEHHS H OOpaTHble TPUTOHOMETpUYECKUe (PyHKII PKCUHYC, apKKOCHHYC, apKTaHreHc. IIpocre e
TPUTOHOMETPUYECKHE YPAaBHEHHUS.
HepaBeHCTBa

IIpakTH4eckue 3aHATHA: 8

24 [13Ne24 PanuanHbIil METOJ U3MEPEHHUS YIJIOB BPALIEHUsI U CBS3b C IPalyCHON Mepoil

25 [13Ne25 OcHOBHBIE TPUTOHOMETPHUYECKUE TOKIECTBA, POPMYJIBI CIOKECHHUS, YIBOCHUS

26 [13Ne26 OcHOBHBIE TPUTOHOMETPUYECKHE TOXKAECCTBA, POPMYIIBI CIIOKEHUS, YABOCHHS

27 [13Ne27 IIpeoOpa3zoBaHre CyMMbl TPUTOHOMETPUIECKUX (HYHKIIUNA B IIPOU3BEICHHE,

npeoOpa3oBaHue MPOU3BEICHNS TPUTOHOMETPUUYECKUX (PYHKIUI B CyMMY

28 [13Ne28 Ob6parTHbIe TPUTOHOMETPUUYECKHE (PYHKITUU: apKCUHYC, aPKKOCHHYC, apKTaHTCHC

29 [13Ne29 [Ipocreiimne TPUrOHOMETPUUECKNE YPABHEHUS U HEPABEHCTBA

30 [13Ne30 KonTponbHas paboTa o teme “OCHOBBI TPUTOHOMETPUN™ 2

AHaJIN3 KOHTPOJIbHOH padoThl 1

BHeaynnTopHasi camocTosiTeIbHAsA padoTa 00y4arommxcst 15
1. BpamarenbHoe ABUKEHHUE 1
2. Tpuronomerpuyeckue (yHKIMH YHCIOBOTO apTyMEHTa 2
3. ®opMmyJibl IPUBEACHUS 2
4. ®opMyIbl CIOKEHHUS, YIBOCHUS 2
5. OOpaTHble TPUTOHOMETpPUUYECKUE (PYHKIINH 4
6. TpuroHomeTpuyeckue ypaBHEHUs 2
7. TpuroHOMeTpHUYECKHE YpaBHEHUs 2
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Tema 7 ®yHKUHMHU UX CBOHCTBA M rpadpuku 18
Tema 7.1 ®ynkuun | Conep:kanue yueOHOro MaTepuasa 2
OO6acTh ornpeAesieHuss © MHOYKECTBO 3HaueHUM; rpaduk PyHKIMHU, TOCTpoeHHE TpaduKoB GHyHKIIHH,
3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMH.
Tema 7.2 CpoiictBa | Conep:kaHue y4eOHOT0 MaTepuaJia 6
hynxuun MOHOTOHHOCTbB, YETHOCTD, HEYETHOCTD, OT IT
, , , OTPAHUYEHHOCTh, NEPUOANYHOCTD. [IpoMexyTKH Bo3pacTaHus U
yObIBaHUs1, HANOOJIbIIIEE M HANMEHBIIIEE 3HAUCHUS,
TOUKH 3KcTpemyMa. ['paduueckas unrepnperanus.lIpumeps! QyHKIMOHATBHBIX 3aBUCUMOCTEH B peallbHbIX
npolieccax u sBIeHusX. Apupmernyeckue onepanuu Hax GyHKuusaMu. CrioxHast QyHKIUS (KOMIO3ULIUSA).
Tema 7.3 Coaeprxanue yueOHOTo MaTepuaJia 6
Crenennbre, Onpenenenus QyHkuuid, ux cpoictBa U rpaduku.llpeobpazoBanus rpaduxos. [lapannenbHblil nepeHoc,
fiokasaTeIbLHEIE, CUMMETpHUSI OTHOCUTENIBHO OCEH KOOpPAMHAT, U CUMMETPHUS OTHOCUTENIbHO Hauyajga KOOPAMWHAT, CHUMMETPHS
JAOrapuPMUIECKHe | o cprenpio MpsIMON y = X, pacTsHKEHHE U CKaTHe BJOJIb Ocel KOOpAMHAT.
u
TPUTOHOMETPUYECKH
e pyHKIuH.
OopatHbie
TPUTOHOMETPUYECKH
e pyHkuumn
IIpakTnyeckne 3aHATHS: 4

31 I13 Ne31 Ilpumepsl 3aBUCHMOCTEM MEXAY IIEPEMEHHBIMM B pEajbHBIX IIpOIECCaX U3
cMexHbIXAucHUIINH. Onpenenenue ¢pyHkuuid. [loctpoenue u urenue rpadukoB GyHKIUH

32 I13 Ne32 HccnenoBanue ¢pynkuuu. CBOWCTBA TUHEWHOW, KBAAPATUYHOM, KYCOYHO-JIMHEHHOM
U IpoOHO-TMHeNHHON (yHKIMiA. HenpeppiBHbBIE U eprHoAnYecKre (PyHKIMH

33 I13 Ne33 CgoiictBa u rpaduKucHHyCa, KOCHUHYCa, TaHTeHca M KoTaHreHca. OOparHbie
¢ynkunu u ux rpapuxu. O6paTHEIETPUTOHOMETPUYECKHE (PYHKIIUU

34 [13 Ne34 IlpeoGpasoBanus rpaduka ¢yskuuu. ['apmonmueckuexonedbanus. [lpuxmannsie

3agaun.llokaszarenbHeie, orapudMuieckue, TPUTOHOMETPHUUECKUE YPABHEHUS

23




BHeayauTopHasi camocTosiTeJIbHAS Ppa6oTa 00y4aronXcs 9
1. CsoiicTBa QyHKIHH 2
2. CgoiicTBa (HyHKIINH 1
3. T'paduueckas unTeprpeTanus 1
4. Tlpumeps! (yHKIIMOHATHHBIX 3aBUCUMOCTEN B PEAbHBIX MPOIECCaX U SIBICHUSX. 1
5. CrenenHas QpyHKIHS U €€ CBOWCTBa 1
6. IloxazaTtenbHast pyHKIMS U ee CBOIMCTBA 1
7. Jlorapudmuyeckast pyHKIUS U €€ CBOMCTBA 1
8. Tpuronomerpuieckue (yHKINU. 1
Tema 8 MHOrorpaHHUKHU M KpyIJible Teja 26
Tema 8.1 Conep:xanue y4e0HOro MaTepuaa 12
MHororpaHHUKH Bepmmnebl, peOpa, rpanu MHororpanauka. [Ipusma. Ipsimas u HakimonHas npusma. IlpaBunbHas npusma.
[Mapannenenunen. Ky6.[lupamuna. [IpaBunsnas nupamuaa. Y cedennas nupamuiaa. Terpasap.Cummerpun B
KyOe, B mapasuienenurnese, B npusMe u nupamuje. Ceuenus Kyoa, npu3msl 1 nupamuasl. [Ipencrasinenue o
MPaBUJIbHBIX MHOTOTPaHHUKAX (TeTpalrape, KyOe, OKTaspe, J0AeKadApe U UKOCAdAPE).
Tema 8.2 Tesia n Conep:xaHue yueOHOro MaTepuasa 4
TIOBEPXHOCTH [unuanp u KoHyc. YceueHHBIH KoHyc. OcCHOBaHHE, BBICOTa, OOKOBasl IMOBEPXHOCTh, O0Opa3yroIias,
BpalueHus pa3zBepTka. OceBble CeueHUs M Ce4eHHUs, NapamienbHble ocHoBaHuto. Illap u cdepa, ux cedenwus.
KacarenpHast miockocTs K cdepe.
Tema 8.3 U3mepenne | Cogep:xkanue yueOHOIro MaTepuasia 4
B reomerpuu O6bem u ero m3Mepenue. MHTEerpanpHas ¢opmyna odbema. DopMynsl oObeMa KyOa, TPSIMOYTOJIBHOTO
napajuienenunena, npusMel, nuinHapa. opmynsl oObema mupamMuasl U Konyca. Dopmynbl IwIOMIAnN
MOBEpXHOCTEH IUIMHApa U KoHyca. Dopmynsl obObema mapa u Iwiomanu cdepsl. llogoOue Te.
OTHoIIeHMs MJIOLIAAeH MOBEpXHOCTEN U 00BEMOB MOJOOHBIX TEJI.
IIpakTHyeckune 3aHATHA: 6
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35 I13 Ne35 TlapannenbHoe NPOEKTUPOBAHME M €ro CBOWCTBA. B3anmMHOE pacmosokeHue
POCTPAHCTBEHHBIX (QUTYD
36 [13 Ne36 Pasznuunble Buabl MHOrorpaHHMkoB. Wx wuzoOpaxkenus. CeueHus, pa3BepTKU
MHOTOT'PaHHUKOB
37 I13 Ne37 Ilnoiaap MOBEPXHOCTH MHOTOTPAHHUKOB
38 I13 Ne38 Buibl CHMMETpPHII B IPOCTPAHCTBE
39 [13 Ne39 Cummetpust T€NB pallieHUs] 1 MHOTOIPaHHUKOB
40 I13 Ned40 Beruncienue momanaei 1 00eMOB
BHeaynuTopHasi camocTosiTe/IbHAs padoTa 00y4aromuxcs 13
1. Bunsl npusmel, cBoiicTBa pusMel, [lapannenenunen. Ky6 3
2. TIupamwubl BOKPYT Hac 2
3. VYcedeHHas MUpaMHIa U €€ CBOMCTBA 1
4. TlpaBunbHbIE MHOTOIPAHHUKH BOKPYT HacC 1
5. Tena BpailieHHil U UX CBOMCTBA 1
6. IlosHast NOBEpXHOCTH TEJ BpalICHUI 1
7. Ilap u chepa 1
8. HWHrerpanbHas popmyna oobema 1
9. O0bBEM nMpamMHIBI U KOHYCA 1
Tema 9. Hayasia MaTeMaTH4eCKOI0 aHAJIN3A 24
Tema 9.1. Conep:xaHue yueOHOro MaTepuasa 2
TocaenoBaTenbHOCT opocoG 3aJlaHusl U CBOICTBa YHCIOBBIX IocienoBareabHocTeld. CyMMHUpOBaHHE MOCTIEI0BATEIBHOCTEH.
" beckoneuyHo yObIBaromiasi reoMeTpuuecKasi Mporpeccus U ee CyMma.
Tema 9.2. Coaeprxanue y4eOHOIro MaTepuaJia 14
IIpousBoanas

[TonsiTre 0 MPOU3BOHON (PYHKIIHH, €€ T€OMETPUUECKHUIM 1 (U3NYECKUI CMBICI. YpaBHEHUE KacaTeIbHOU K
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rpaduky ¢yHKuuu. [Ipou3BOIHBIE CYyMMBI, pa3HOCTH, TPOU3BENCHU, YacTHBIE. [IpOU3BOIHBIE OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIUH.

[IpuMeHeHre MPOU3BOIHON K UCCIIEIOBAHNUIO ()YHKIIUNA U MTOCTPOCHHUIO TPA(UKOB.

HpI/IMepBI HUCIIOJIB30BaHUA HpOHBBOIIHOﬁ AJId HAXOKACHUA HAWJIYUYIICTO PCIICHUS B IMPUKIAAHBIX 3aadax.

Bropas npousBojaHas, ee reoMeTpruueckuil U ¢uzndeckuil cmpica. HaxoxkaeHue ckopocT i mpoiiecca,
3ajaHHOTO (POPMYIION U TpaduKOM.

IIpakTnyeckne 3aHATHS: 8
41 I13Ne41 UYmucmoBast MOCIENOBATEIBHOCTD, CIOCOOBI €€ 3aJaHus, BBIYMCICHHSA 4YJIECHOB
MOCIIe0BATEILHOCTH
42 [13Ne42 IIpenen nmocnenoBaTenbHOCTU. beckoHEeUHO yOBIBarOIIasi FeOMETPHUECKASTIPOTPECCUs
43 [13Ne43 ITpomsBogHas: MEXaHMYECKUH UM F€OMETPUUYECKUH CMBICI IPOU3BOJHON.YpaBHEHME
KacaTeJbHOU B OOIIEM BHJIE
44 [13Ne44 TlpaBuna u Gopmynsl auddepeHupoBanns, Tabara MPOU3BOIHBIX 3JIEMEHTaPHBIX
byHKIMI
45 [13Ne45 UccnenoBanue GyHKINUU € TTOMOIIBIO TIPOU3BOTHON
46 [13Ne46 HaxoxaeHne HamOOJBINET0, HAUMEHBIIETO 3HAYECHHS] M DKCTPEMalIbHBIX3HAYEHUN
byHKIUHA
47 [13Ne47 KontposbHas padoTa no teme “Hauana matemaTH4eckoro aHaiamsa” 2
BueaynuTopHasi camocTosiTeIbHasA padoTa 00y4aroImmuxcst 12
1. YucnoBas mocienoBaTeIbHOCTb, PEAEN MOCIEA0BATEIbHOCTH 2
2. TlpowusBoanas (HyHKIHA 2
3. KacarenpHas k rpaduky QyHKIUHN 1
4. VYpaBHeHHUe KacaTelbHOH K TpaduKy GyHKIINH 1
5. Tabnuua npou3BOIHBIX GYHKIUH 1
6. AnropuTMm HcciaenoBaHusi QyHKIIUU 2
7. HWccnenoBanue GyHKIIMU C TTOMOIIBIO TIPOU3BOTHON 1
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8. Pemenue npukiIaaHbIX 33724

9. Bropas npousBogHas GYHKIMH U €€ TPUMEHEHHE 1
Tema 10.HTerpad u ero npuMeHeHme 15
Conep:xanue y4eOHOro MaTepuaJia 9
1 [IpumeHeHne oOmpeneIeHHOro WHTerpana A HaxXOXACHUA TUIOMAA KPUBOJIMHEHHOM
tpaneruu. Popmyna Hetorona—JleitOnuna. [Ipumepsl npuMeHeHHs MHTErpaia B QU3UKE U
TEOMETPHH.
IIpakTHYeckue 3aHATHSA: 6
48 [13Ne48 Pemenue 3ama4 no teme: “Murterpan u neppooOpasHas”
49 [13Ne49 Pemenue 3anau no teme: “Uurterpan u neppoodbpasnas”
50 [13Ne50 Pemenue 3amau o teme: “Teopema Herotona—IJleliOnumna”
51 [13Ne51 Pemenue 3amau o teme: “Teopema Herorona—JleiioHmIa”
52 [13Ne52 Pemenue 3amau mo teme: “IlpuMeHeHMe MHTETpana K BBIUYMCICHUIO (PU3MYECKUX
BEJIMYMH U IUIonaaeun”
53 [13Ne53 Pemenne 3amau no teme: “IIpuMeHeHHe MHTErpana K BBIYHUCICHUIO (U3UUECKUX
BEJIMYMH M IIOMaei’”
BueayauTopHasi camocTosiTe/IbHAsI pa6oTa 00y4aroIMXCs: 8
1. TlepBooOpa3Hasi GyHKIIMH U €€ CBOICTBA 2
2. HeomnpeneneHHbI HHTETPA U €70 CBONCTBA 1
3. OmnpeneneHHbl HHTETPAJ U €70 CBOWCTBA 1
4. ®dopmyna Herorona—IJleiiGunma 2
5. KpuBonuHeliHas Tpaneuus 1 €€ 1iolaib 2
Tema 11 D1eMeHTBI TEOPHUH BEPOSTHOCTEH U MaTeMATHYECKO CTATHCTUKH 12
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Tema 11.1.

JJIeMeHTbI TeOPHUU

Conep:xaHue yueOHOro MaTepuasa

CoOpbITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BEPOSTHOCTEH.

BEPOATHOCTE
Tema 11.2. Conep:xanue yueOHOro MarepuaJia 4
DJIeMEeHThI [IpencraBnenne qaHHBIX (TAOIUIIBI, TUATPAMMBI, TPadUKH)
mareMaTH4eckoil | TlpakTHyecKkue 3aHSITHS: 4
CTATUCTUKHU 54 [13Ne54 Knaccuueckoe ormpezesieHne BEpOSITHOCTH, CBOWCTBA BEPOSITHOCTEH, Teopema o
CyMMe€ BEPOSITHOCTEN
55 [13Ne55 BerunciieHne BEpOsSTHOCTEN
56 [13Ne56 Pemienne npakTH4eckux 3a/1a4 Ha 00pabOTKy YMCIOBBIX JAHHBIX
57 [13Ne57 Pemmenne nmpakTHUECKHX 3a7a4 Ha 00pabOTKY YHCIIOBBIX JaHHBIX
BueaynuTopHasi camocTosiTeIbHAasA padoTa 00y4aroImmuxcs: 8
1. DneMeHTHI TeOpUU BEPOATHOCTEN 2
2. CpoiicTBa BEposATHOCTEN 1
3. CBolicTBa BEpOSATHOCTEM 1
4. DneMeHTbl MaTEMaTUYECKON CTATUCTUKU 2
5. CraTtucTudeckoe pacrpeieieHne BBIOOPKU 2
Tema 12 YpaBHeHUS U HEPaBEHCTBA 20
Tema 12.1 Coaeprxanue yuyeOHOIro MmarepuaJia 6

YpaBHeHus u

cUCTeMbl YPABHEHU I

PannoHanpHble, UpPpaLMOHAIBHBIE, IIOKA3aTEIbHBIE M TPUTOHOMETPUYECKUE YPABHEHUS W CUCTEMBI.
PaBHOCUMIIBHOCTh ypaBHEHUH, HEPAaBEHCTB, CUCTEM.OCHOBHBIE NpPUEMBl HUX peELIEHUS (pa3loKEHUE Ha
MHOXHTENH, BBEJCHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, rpa)uueCKUil METON).
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Tema 12.2 Conep:xaHue yueOHOro MaTepuaJia 4
HepagBencrBa PannonanbeHble, nppallnoHaIbHbIE, TOKa3aTEIbHbIE HEpaBEHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.
Tembr 12.3 Conep:kanue y4e0HOIro MaTepuaJia 2
Hcnosab3oBanue > " "
CBOICTE 1 Meton unTepBanoB. M3o00paxkeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIIEHUN YpaBHEHUH H
rpadukos dpynKmuii | HEPABEHCTB C IBYMS TIEPEMEHHBIMHA H HX CHCTEM.
NPH peleHnn
YPaBHEHHI U
HEPABEHCTB.
Tembr 12.4 Coaepxxanue yueOHOTo MaTepuaJia 2
[puxknagubie [TpuMeHeHne MaTeMaTHYECKHMX METOJOB ISl PEeLICHHs COJEpXKaTelbHbIX 3a7ad M3 pa3IMYHbIX oOnacTeil
3agaun HAyKH U NpakTUku. HTepnperanus pe3yapTaTa, y4eT peajJbHbIX OrpaHUYEHHH.
IIpakTHYecKkue 3aHATHSA: 6
58 [13Ne58 KopHu ypaBHeHH. PaBHOCHIIBHOCTh ypaBHEHHI
59 [13Ne59 Ipeobpa3oBanue ypaBHEHUI
60 [13Ne60 OcHOBHBIE TPUEMBI PELLIEHNS YPABHEHUM U HEPABEHCTB
61 [13Ne61 OcHOBHBIE TPUEMBI PEILICHUS YPAaBHEHUN U HEPABEHCTB
62 [13Ne62 Pemienne cucreM ypaBHEHUI
63 [13Ne63 Hcmonb3oBaHME CBOMCTB W TpaukoB (YyHKIMHA JUId pelIeHUs ypaBHEHHHA U
HEPaBEHCTB
BHeaynuTopHasi caMmocTosiTe/IbHAsA padoTa 00y4aroImuXxcs: 10
1. PanumonanbHble, UppallHOHAIBHBIE YPaBHEHUS 1
2. Iloka3aTenbHble ypaBHEHUS 1
3. TpuroHoMmerpuueckue ypaBHEHHUS U CUCTEMBbI 1
4. PaBHOCWIBHOCTh YPaBHEHUH, HEPABEHCTB, CUCTEM 1
5. OcCHOBHBIE IPUEMBI PELLIEHUS YPABHEHUN 1
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6. OCHOBHBIE ITPUEMBI PELLICHUS YpaBHEHHM 1
7. Bwuabl HEPaBEHCTB U METOJIbI UX PELLICHUS 2
8. MaremaTnueckue METO/Ibl ISl pEIICHUS IPUKIIAIHBIX 3a1a4 1
9. HHurepnperanus pe3yibTara, yueT pealbHbIX OrpaHUUYECHUH. 1
Bcero no aucuuniiune: | 234

Hmozo6as ammecmauyusn 6 popme 3x3amena, 2 cemecmp
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1. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI INCIIUITJIMHBI

3.1TpeboBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauust mnporpamMMbl JUCUUILIMHBL TpeOyeT HalIW4yus YydeOHOro KaOMHETa

MaremaTuku.

O6opynoBanue y4eOHOro KaOuHETa: 4YepTEKHbIE WHCTPYMEHTHI, HAa0Op Mopenen

TEOMETPUYECKUX TEIl

TexHuueckue cpencrBa oOydeHus: pabodyee MECTO Yyuyallerocs, paboyee MECTO

IpEenoAaBaTens, NEPCOHAIBHBIA  KOMIIBIOTEpP,  MYJbTHUMEAUNHBIA  IIPOEKTOP,

MHTEpPAKTHUBHAA JJOCKA, FIEKTPOHHbIE YUeOHUKH, NTpe3eHTalu, HTepHeT-pecypehl.
3.2 UudopMmannoHHoe odecnieyeHne 00yueHust

Ilepeyens  yuyeOHbIX  u3gaHuii, VHTepHeT-pecypcoB, I0IOJHHUTEIbHOMN

JIUTepaTypsbl

OCHOBHbBIE HCTOYHHUKHU:
3.2 UndopMmannonHoe odecnevyeHne 00yueHust

Ilepeyenr  yueOHBIX u3gaHuMil, VIHTepHeT-pecypcoB, I0NMOJHHUTEIbHOI
JIUTEPaTyphbI
Jna cmyoenmog :

l.bammakoB M.M. Marematuka: anreOpa W Hadajga MaTeMaTHYECKOTO
aHanu3a, TeOMEeTpus:  Y4eOHMK Uil  CTYJEHTOB  MPO(ECCHOHAIBHBIX
o0Opa3oBaTeNbHBIX OpraHU3alllii, OCBAaWMBAIOIIMX Npodeccud W CHEeIUaTbHOCTU
CIIO. - M.,2017

2.bammakoB M.M. Marematuka: anreOpa W Havaja MaTEeMaTHYECKOTO
aHanuza, reoMerpusi: COOpHUK 3a7ady NpodUIBLHOM HaNpaBICHHOCTH: Y4eO.
nocobue sl CTYJACHTOB MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3allUi,
ocBauBaromux npodeccun u cneruaibHoctu CI10. — M.,2017

3.bammakoB M.M. Maremartuka: anreOpa W Hadajla MaTeMaTHYECKOIO
aHanuza, reomeTpus:  3aJadyHuK:  y4e0. mocobue Uil CTY/ACHTOB
npodeccuoHaIbHbIX 00pa30BaTEIbHbBIX OpraHU3alnid, OCBAUBAIOIIUX MPOPECCUU U
cnermuanbHoctu CIIO. — M.,2017

4.bammMakoB M.U. MaremaTuka: ainreOpa 1 Hauajga MaTeMaTHYECKOIO

aHau3a, TeoMeTpus: DIEKTPOHHBINA y4eO.- METOJI. KOMIUIEKC ISl CTYJEHTOB
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npodeccroHanbHBIX 00pa30BaTEIbHBIX OPTaHU3AINH, OCBAMBAIOIIINX

npodeccun u cnenuanbrocTr CI1O. — M.,2017

5.I'yceB B.A., I'puropee C.I'., UBonruna C.B. MaremaTuka: airedpa u
Hayalla MaTeMaTHYeCKOrO0 aHaiu3a, TeOMEeTpHs: Y4YeOHHMK JUIsi CTYJICHTOB
npodeccruoHambHbIX 00pa30BaTEIbHBIX OpraHU3alliid, OCBAMBAIOIIUX MPOPECCUU U
cneruanbHoctu CITO. — M.,2017
Jlna npenooasameneii
O6 oOpaszoBaHuu B Poccuiickoi denepanuu: dbenep.

3aKOH ot 29.12. 2012 Ne 273-®3 (B pen. denepaibHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 No 148-®3, ¢ wu3M., BHeCEHHbIMU DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-@3, B pexn. ot 03.07.2016, c u3m. ot 19.12.2016.)

[Ipuka3 MunuctepctBa obpazoBanus u Hayku PO ot 31 mexabps 2015 r. N
1578 "O BHeceHMH U3MEHEHUMH B  (enepalbHbII  TOCYAapCTBEHHBIN
o0pa3oBaTenbHbIM CTaHIAPT CPEAHEro OO0IIero oO0pa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHucTepcTBa 00pa3zoBaHusi U Hayku Poccuiickoit ®@enepanuu ot 17
mast 2012 r. N413"

[IpumepHass OcCHOBHas oOpa3oBaTelibHasl MporpaMMa CpPEeIHEro OOIIero
oOpa3zoBaHus, OJ00peHHas penieHueM QeaepaIbHOro y4e0HO-METOIUYECKOTO
o0beuHeHus 1o 0bmemMy oopazoBanuto (IpoTokot oT 28 utoHsa 2016 r. Ne 2/16-3).

bammvakos M.U., I{pranos 111.1. MeToguueckoe mocoOue Jjis MOATOTOBKH
k EI'3.-M., 2014

WNuTepHeT pecypchl:

1.MATEMATHUYECKHWH ITOPTAJIL, nyts moctyma: http:/lineyka.inf.ua/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI
KoHTpoJsb 1 01eHKa pe3yIbTaTOB OCBOEHUS TUCLUIUIMHBI OCYIIECTBISAECTCS
IIpEIoaBaTeIeM B IIPOLIECCE IPOBEIACHUS IPAKTUUECKUX 3aHIATUN U KOHTPOJIBHBIX
paboT, TECTUPOBAHMSI, a TAK)KE BBHIITOJHEHHS 00YUYalOIUMHUCS WHAUBUIYaIbHBIX

3aJTaHUMN.

Pe3yabTaThl 00yueHus
(ocBOEHHBIE yMEHHUSl, OCBOCHHbIEC 3HAHMWS,
KOMIIETEHINH)

@opMbl U METOJAbI KOHTPOJS H
OLIEHKH Pe3yJibTATOB 00y4eHus

OK.1 TIloHmmaTre CymIHOCTH M COLMAIBHYIO
3HAUMMOCTh CBOel Oynymieil mnpodeccuu,
IPOSIBIATH K HEM yCTOMYMBBIN UHTEPEC.

OK.2 Opranu3oBbIBaTh COOCTBEHHYIO
NESTENbHOCTb, BBIOMPATh THUIOBBIE METOABI U
CrocoOBbl  BBIMOJHEHUSI  MPodecCHOHATBHBIX
3aay, OlEHuBaThb MUX 3PGHEKTUBHOCTh U
Ka4yecTBO.

OK.3 IlpuHuMath pelieHre B CTaHAAPTHBIX U
HECTaHAAPTHBIX CHUTyallUsIX W HECTH 3a HUX
-OTBETCTBEHHOCTH.
OK.4 OcyiiecTBasiTh MOUCK U HUCIOIB30BaHUE

uH(opMaiuu, HEO0OXO0IUMOM JUISL
3¢ PeKTUBHOTO BBITIOJIHCHUS
npodeccruoHaIbHbIX 3azady,
npo(ecCHOHaTBbHOTO U JINYHOCTHOT'O Pa3BUTHS.
OK.5 Hcnonp3oBaTh uH(OPMaIMOHHO-
KOMMYHUKAIIHOHHbIE TEXHOJOTUU B

npodeccuoHaIbHOM eI TeTbHOCTH.

OK.6 PaboraTtb B KOJUIEKTHBE H KOMaHJIE,
adpdekTuBHO  00mAThCA €  KOJUIETaMH,
PYKOBOJICTBOM, TTOTPEOUTEISIMHU.

OK./ bpaTb Ha ce0sd OTBETCTBCHHOCTb 3a
paboTy WICHOB KOMAaHABl (MMOAYUHEHHBIX ),
pe3yJbTaT BBIMOJHEHUS 3a/JaHUM.

OK.8 CaMOCTOATENBHO OIpEAENATh 3aJauu
po¢eCCUOHATILHOTO U JIMYHOCTHOTO Pa3BUTHSI,
3aHUMAThCS CaMOOOpa3OBaHUEM, OCO3HAHHO
MJIAHUPOBATH MOBBIIECHUS] KBATHU(UKAIUH.
OK.9 OpueHTupoBaThCsl B YCJIOBUSIX YacTOU
CMEHBbl TEXHOJIOTMH B MpodecCHOHaTbHON
JESATEIbHOCTH.

Ha6nronenue U OIICHKA
c(hopMUPOBAHHOCTHU 001Hx
KOMITETCHIIUA B XOJI€ BBITIOJIHCHHSI
npaktuyeckux padbot NeNel-40

* IMYHOCTHBIX:
— ¢(hOPMHUPOBAHHOCTD MPEACTABICHUH O

OueHka 3a BbINOJIHEHUE pabOThl Ha
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MaTeMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpeACTBE MOJICTUPOBAHUS SIBJICHUN U
MPOIIECCOB, UJEAX U METOJaX MaTEMATUKHU;

— MOHUMAaHWE 3HAYMMOCTH MaTeMaTUKH JIJIsi
HAy4YHO-TEXHUUYECKOTO TMporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKE
KaK K 4aCTU OOIIIEUEJIOBEUECKON KYIbTYPhI
Yyepe3 3HAKOMCTBO C UICTOPHUEN pa3BUTHS
MaTeMaTUKH, SBOJIIOIIUEN MaTEMaTHYECKUX
UaeH;

— pa3BUTHE JIOTUYECKOTO MBILIIEHUS,
IPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKOUN KyIbTYpPbl, KPUTUUHOCTH
MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM IS
Oynyuieit mpodeccuoHanbHON NeATeNbHOCTH,
JUTSL TPOJIOJKEHUST 00pa30BaHUs U
caMo00Opa3oBaHMUS;

— OBJIaJICHHE MaTEMAaTUUYECKUMU 3HAHUSIMU U
YMEHUSIMU, HEOOXOIUMBIMU B TIOBCETHEBHOM
YKW3HH, 111 OCBOCHUS CMEKHBIX €CTECTBEHHO-
HAyYHBIX JUCHUIUIMH U TUCIUIUINH
po(ecCHOHaTBHOTO IIUKJIIA, IJIsl TOJTYYSHUS
oOpa3oBaHus B 00J1aCTIX, HE TPEOYIOIMIUX
YTIIyOJICHHON MaTeMaTHYECKOM MOJATOTOBKH;
— FOTOBHOCTH U CITIOCOOHOCTh K 00pa30BaHUIO,
B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
IPOTSLKEHUU BCEM )KU3HH; CO3HATEIIBHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIEIIHON MPodheCCUOHAIBHOU U
0OIIIECTBEHHOM JESITEIILHOCTH,

— FOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSTEIIbHON TBOPYECKOU U
OTBETCTBEHHOU JESTEIbHOCTH;

— FOTOBHOCTH K KOJIJIEKTUBHOMU paboTe,
COTPYJHUYECTBY CO CBEPCTHUKAMHU B
o0OpazoBarenbHO, OOIIECTBEHHO MOJIE3HOMH,
y4e0HO-MCCIIeIOBATEIHCKOM, MPOESKTHON U
JIPYTUX BUJIaX AESATEIbHOCTH; — OTHOILICHHUE K
npodeCcCUOHANLHON JEATEIbHOCTU KaK
BO3MOKHOCTH YUYaCTHS B PEIIICHUU JIMYHbIX,
00I1I€CTBEHHBIX, TOCYAapPCTBEHHBIX,
00I1IeHAITMOHABHBIX MPOOJIEM;

npakTuieckux 3aHsaTuax Nel-40
Ouenka 3a BBITIOJTHEHUE
CaMOCTOATENbHON (BHEAYIUTOPHOMN)
paboThI

Hab6mronenue 5 OLICHKA
BBITIOJTHEHUST TPAKTHYCCKUX PpadoT
1o pazueny 1

VYcTHBIM (MUCBMEHHBIN) OMpoC 1o
temam: 1.1

— YMCHHEC CaAMOCTOATCIIbBHO ONPCACIIATH ICIN

OueHka  BBINOJHEHUS  3aJaHUi
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NEATENbHOCTH u COCTaBJISITh TJIaHbI
JNEATENBHOCTH; CAMOCTOSITEIbHO OCYILECTBIIATD,
KOHTPOJINPOBATh 51 KOPPEKTUPOBATH
JEATENbHOCTD; HMCIIOJIb30BATh BCE BO3MOXHBIC
pecypebl il NOCTHKEHHSI TOCTABIICHHBIX
HeJIed W peain3alyy IUIAHOB JEATEIbHOCTH;
BBIOMpATh yCHENIHbIE CTPATETHH B Pa3IUYHBIX
CUTYyalUsX;

— yMEHHE TPOJIYyKTUBHO  OOWIATBCA U
B3aMMOJICICTBOBATh B IPOLIECCE COBMECTHOM
JNEATENIbHOCTH, YYMUTBHIBATh IMO3ULUHUU JPYTHUX

YYaCTHUKOB  JIEATEIIBHOCTH,  3((PEKTHBHO
paspemiaTh KOH(MIUKTHI;

— BIIaJIcHWE HaBBIKAMHM  TO3HABATEIHHOM,
y4eOHO-MCCIIEIOBATENbCKOM U IPOEKTHOU
NESITETHHOCTH, HABBIKAMH paspenieHus
npoOJjieM; CIOCOOHOCTh W TOTOBHOCTH K

CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS
NPAaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX
METOJI0B [IO3HAHUS,

—  TOTOBHOCTh W
CaMOCTOSITEIIbHOU uH(GOPMAITMOHHO-
IIO3HABATEIIbHON  JEATENBbHOCTH,  BKIIIOYas
YMEHUE OpHUEHTHUPOBATBCA B  PA3JIMYHBIX
VMCTOYHHKAX uHbOopMaI, KPUTHUYECKU
OLICHHMBATh W MHTEPIPETUPOBATH HH(POPMAIIHIO,
IIOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

— BJAJCHUE SI3BIKOBBIMHM CPEICTBAMM: YMEHHE
SICHO, JJOTUYHO M TOYHO M3JIaraTh CBOI TOYKY
3pEHMS], UCIIOJB30BATh AJCKBATHBIE S3BIKOBBIC

CIIOCOOHOCTbH K

CPE/CTBa;
— BJaJcHHE HaBBIKAMHU  II03HABATEJILHOM
pediekcur Kak OCO3HAaHHMS  COBEPIIAEMBIX

JIEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HX
pe3yJabTaTOB MW OCHOBAaHWMW, TPAHUI] CBOETO
3HAaHUS M HE3HaHWS, HOBBIX II03HABATEJIHLHBIX
3aJ1a4 ¥ CPEJCTB JIJIA UX JOCTHXKEHHUS;

— LIEJICYCTPEMIICHHOCTh B IOMCKAaX U MPUHSITUH
pelieHui, coo0pa3UTEeIbHOCTh W HHTYHUIIUS,
Pa3BUTOCTh MIPOCTPAHCTBEHHBIX
npeACTaBICHUM; CIOCOOHOCTh BOCHPUHUMATH
KpacoTy Y TApPMOHUIO MUPA;

sK3aMeHa
Habmonenue " OIICHKA
BBITIOJIHCHUS TIPAKTUYECKUX PAOOT
o pazzaeny 1

YcerHpI (MUCBMEHHBIN) OMpoC O
temam: 1.1

Hab6mronenue 51 OLICHKA
BBITIOJIHEHUSI TPAKTUYECKUX padoT
o paszzeiny 6

VYcTHBIM (TUCBMEHHBIN) OMpOC IO
TeMam: 6.3

HaOmronenne 5 OILICHKa
BBITIOJTHEHUSI TPAKTUYECKUX padoT
o paszaeny 6

YcerHbI (ODMCBMEHHBIN) OMpoc 1O
temaMm: 6.1, 6.2,6.2

HaoOmronenue u OIlEHKa
BBITIOJTHEHHUS MPAKTHYECKH PaboT 110
pazaeny 6

YcerHBIM (MUCBMEHHBIM) OMpPOC TI0
temaM: 6.1,6.2,6.3

[IpoBepka 3amad CcamMOCTOSITEIIBHOM
paboThI MO pa3aery 6

HaOmronenne 5 OILICHKa
BBITIOJTHEHUSI TPAKTUYECKUX padoT
o paszaeny 6

YcerHbl (OMMCBMEHHBIN) OMpoc 1O
Temam: 6.1, 6.2, 6.3

HaOnronenue u OLICHKA
BBITIOJTHEHHUS MPAKTHYECKH PaboT 110
pazaeny 6

YcerHBI (MUCBMEHHBIN) OMpPOC 110
temaM: 0.1, 6.2, 6.3

KounTtponbHas pabota 1o pazzaeny 8
[IpoBepka 3amad camMOCTOSITEIIBHOU
paboTHI 1O pa3neny 8

KoHnTtponbHas pabota 1o pazaeny 8
Ha6nronenue u OIICHKA
BBITIOJITHCHUS TIPAKTUYECKUX PabOT
1o pazzaeiny 8

YcerHpI (OMUCBMEHHBIN) OMpoC IO
TeMaM: 8.2, 8.3

Kontponwsnas pabota no pazjaeny 8
[IpoBepka 3ajad camMOCTOSTEIbHOU
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paboThI MO pazaeny 8

Ha6nronenue " OIICHKA
BBITIOJIHCHUS TIPAKTUYECKUX PAOOT
1o pazzaeny 9

YcerHpI (MUCBMEHHBIN) OMpoC O
Temam: 9.1

* [IpeIMeTHBIX:

—  c(hOpPMHPOBAHHOCTh  MPEJCTABICHUN O
MaTeMaTUKE KAaK 4acTH MHUPOBOM KYJIbTYpPHl H
MecTe MaTeMaTUKH B COBPEMEHHOU
MUBUJIU3AIAHA, CIOCO0AaX OINUCAaHUS SBICHUIN
pEanpHOr0 MMpa Ha MaTEMAaTHYECKOM SI3BIKE;
c(hOpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TMOHSTUSX KaK BaKHEHUIIUX
MAaTeMaTHYECKUX  MOJEISIX,  IO3BOJIIOLIUX
ONMUCBHIBATh W H3y4aTh pa3HbIE MPOLECCH U
SIBJICHUS; NOHUMAaHHE BO3MOKHOCTH
AKCMOMaTUYECKOTO MTOCTPOCHUS
MaTeMaTU4YEeCKUX TEOPHil;

— BJAJCHUE METOJIaMH JOKa3aTelbCTB M
AITOPUTMOB PELICHUSI, YMEHUE UX NPUMEHSATD,
IPOBOJIMTH JOKA3aTeJIbHbIE PACCYKJICHHUS B
XOJI€ pEIlICHHUs 3a/1ay;

—  BJAQJCHUE  CTaHAAPTHBIMM  IIPUEMAMH
peleHns palHOHAIBHBIX M UPPALMOHAIBHBIX,
NIOKa3aTEIbHBIX, CTEICHHBIX,
TPUTOHOMETPUUYECKHUX ypaBHEHUIM u
HEPAaBEHCTB, WX CHUCTEM; HCIOJIb30BAHUE
TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM

yuciae I MOHWCKAa MYTH  pEHIeHus |
WUIFOCTpAallMd ~ PEUIEHUsT  ypaBHEHHU  H
HEPABEHCTB; — c(OpMUPOBAHHOCTH
OpEICTaBICHUH 00 OCHOBHBIX  IOHSATHUSX
MaTeMaTU4eCKOro aHaliu3a M HMX CBOWCTBAX,
BJIAJICHUE YMEHHEM XapaKTepU30BaTh
NOBEJICHUE byHKIHH, HCITOJIb30BAaHUE

NIOJIYYEHHBIX 3HAHUM JUIS ONHCAHUSA W aHAIU3a
peanbHbBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU MOHATHUAMH O TUIOCKUX
U IIPOCTPAHCTBEHHBIX FEOMETPUYECKHUX
¢durypax, 170:¢ OCHOBHBIX CBOMCTBaX;
c(OPMUPOBAHHOCTh ~YMEHHUSl  paclO3HaBaTh
reoMeTpuyecKue  (Guryppl Ha  YepTexax,

Habmronenue u OIICHKA
BBITIOJIHEHUSI TPAKTUYECKUX padoT
no pazzgeiny |

YCTHBIM (MUCBMEHHBINA) OMpOC 0
temam: 1.1

Kontponbnas pabota no pasneny 1

HaOmronenue u OILIEHKa
BBITIOJTHEHUST TIPAKTUYCCKUX padoT
o pazaeny 9 YcTHbIN

(mMcbMEHHBIN) onpoc 1o Temam: 9.1
KontposnbHas pabota o pazzaeny 5
IIpoBepka 3amgady CcamMOCTOSATEIBHOM
paboThI MO pazaeny 5

[IpoBepka 3amad camMOCTOSITEIIBHOM
paboTel o pazaeny 11

[IpoBepka 3amad CcamMOCTOSTEIbHOU
paboTel mo pazaeny 11

Habmonenue " OIICHKA
BBITIOJTHEHUS TMPAKTUYECKUX padoT
o pazaeny 11

HaoOmronenue u OIlEHKa
BBITIOJTHEHUS MPAKTUYECKHU PabOT MO
pazneny 11

YcerHBIM (MUCBMEHHBIM) OMpPOC TI0
temam: 11.1,11.2,11.3,11.4
HaOmroneunune 5 OILICHKa
BBITIOJTHEHUSI TPAKTUYECKUX padoT
o pazjaeny 10

YCTHBIN (MUCBMEHHBINA) OMpOC 0
temam: 10.1, 10.2, 10.3
Habnronenue u OIICHKA
BBITIOJTHEHUSI TIPAKTUYCCKUX padoT
o pazaeny 10

YcerHpI (MUCBMEHHBIN) OMpPOC IO
temaMm: 10.1, 10.2, 10.3
Habmronenue u OIICHKA
BBITIOJTHEHUS TPAKTHYECKUX pPadoT
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MOJICJIIX M B PEATbHOM MUPE; NPUMECHEHHE
U3YYCHHBIX CBOMCTB I€OMETPHUCCKUX (PUTYP U
dbopmyIt sl pelieHus] TEOMETPUUECKUX 3a/1ad U
3a71a4 C MPAKTUUECKUM COJICPKAHUEM;

—  cOpMHPOBAHHOCTh  MPEACTABICHUU O
npoleccax u SIBIICHUSX, MMEIOIINX
BEPOATHOCTHBIA  XapakTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTAX B PEaIbHOM MHUPE, OCHOBHBIX
MTOHSATHSX 3JIEMEHTApPHOM TEOpUH
BEPOSITHOCTEW; YMEHUIM HAaXOJUTh U OLICHUBATH

BEpPOSATHOCTH  HACTYIUIEHUS  COOBITMH B
IPOCTEUIINX IPAKTUYECKUX CHUTyalUsIX W
OCHOBHBIE XapaKTepUCTUKU CIIy4alHBbIX
BEJINYMH;

—  BIJIAJICHHE  HABBIKAMM  HCIOJb30BAHUS
FOTOBBIX  KOMIBIOTEPHBIX MPOTPaMM  IIPH

PCUICHUHU 3aa4.

10 pasjeny 2

VYcerHbll (MMCBMEHHBIN) OMpoc MO
Temam: 2.1

HabGnronenue U OLICHKA
BBITIOJTHEHUSI TPAKTUYECKUX padoT
1o pasueiny 2

VYcTHBIM (TMCBMEHHBIN) OMpoc Mo
Temam: 2.1

Hab6mronenue u OIICHKA
BBITIOJIHEHUSI TPAKTUYECKUX padoT
10 pazaeiny 7

VYcerHbI (OMCBMEHHBIN) OMpoOC 1O
temaMm: 7.1,7.2,7.3

Pazpabotuuk:

Marko C.U., npenonasarens marematuku ['AIIOY KKKATK
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