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1.MIACIIOPT PABOYEM ITPOT'PAMMbI YYEBHOM JUCIHHUITJIMHBI OY /1.03
MarteMaTuka

1.1. O6nacThr npuMeHeHus NporpamMmal: Pabouas mporpamMmma pa3paboTaHa Ha OCHOBE
«[IpumepHoii mporpaMmbl 00111€00pa30BaTENbHON YUeOHOM TUCITUTINHBI
«Maremaruka» aBropa bammakosa M. 1., pekomengoBanHoit ®I'AY «DUPO» mns
peanuzaruu OITOIT CITO Ha 6a3e 0cHOBHOTO 00111eT0 00pa30BaHUs C MOJYYCHUEM
CpeaHero o0miero 0opa3oBaHus, C y4€TOM TEXHUYECKOTO U COLMATbHO-I3KOHOMUYECKOTO
npoduteii moydaemMoro npohecCuoOHATBPHOTO 00pa30BaHusI, B COOTBETCTBHH C
«PexoMeHganmsaMu o OpraHu3aliy MOJyYeHUs CpeHEro o0ero oopa3oBaHus B
npejesiax 0OCBOCHUS 00pa30BaTENbHBIX MPOrPAMM CPEIHETO MPO(ECCHOHATBEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO 001ero oopazoBanus ¢ yuetom [IpumepHoit
OCHOBHOM 00pa3oBaTesibHON POrpaMMbl CPEIHETO 00IIero o0pa3oBaHus, 0100PEHHON
penieHreM GeaeparbHOro yueOHO-METOIMYECKOr0 00bEIMHEHHUS 110 O0IIEMY
oOpazoBanuio (mpoTokoii oT 28 uroHs 2016 1. Ne 2/16-3).

1.2. Mecto qucuumiunsl B ctpykrype OIIOII: {uctumimna Marematrka
MPUHAICKUT K 00111e00pa30BaTeIbHOMY IIUKITY POTPAMMBbI TOATOTOBKU CHEIHAINCTOB
CpeIHEero 3BeHa Ha 0a3e OCHOBHOT'O OOIIEro 00pa3oBaHus € MOJIYYEHUEM CPETHETO
obmero odopaszoBanus no creuranbHocTH 09.02.01 «KomnploTepHbIe CUCTEMBI U
KOMILIEKCBD».

Peanuzauus nporpaMMel HarpaBiieHa Ha (POPMHUPOBAHUE OOIIUX KOMIIETEHIIHIA:

OK 1. IloHuMaTh CynHOCTb M COLMAIBHYIO 3HAYMMOCTh CBOEH OyAyiel nmpodeccun,
IIPOSIBIIATH K HEM yCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIbHOCTb, BHIOMPATh TUIIOBbIE METO/IbI U
crocoObl BBINOJHEHUS NPOo(heCcCHOHATBHBIX 3a7a4, OLIEHUBATh UX 3(P(PEKTUBHOCTH U
Ka4yeCTBO.

OK 3. [IpuHuMaTh pemeHus B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUsX U HECTH 3a
HUX OTBETCTBEHHOCT.

OK 4. Ocy1iecTBIATh TOUCK M UCTIOJIb30BaHKE HHGOPMAIIUHA, HEOOXOIUMOM JIJIst
3(PeKTUBHOTO BBHITIOJIHEHUS MPO(EecCHOHANBHBIX 3a/1a4, MPO()ECCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK 5. Mcnonb3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
po¢heCCUOHAIBHON JIEATEIIbHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE U KOMaH i€, 3 (HEKTUBHO OOLIATHCS C KOJJIEraMH,
PYKOBOJCTBOM, OTPEOUTEIISIMH.

OK 7. Bpath Ha ce0s1 OTBETCTBEHHOCTD 3a pabOTy 4JIeHOB KOMaH/IbI (ITOTYMHEHHBIX ), 32
pe3yJIbTaT BBIMOJHECHUS 3a/IaHH.



OK 8. CaMocTOSITENIBHO OIpEeNaTh 3aJaui NIPOoPEeCcCUOHATBHOTO M IMYHOCTHOTO
pa3BUTHS, 3aHUMAThCSI caMO00pa30BaHMEM, OCO3HAHHO TUIAHUPOBAThH MOBBIILICHUE
KBaJIM(DUKALIUH.

OK 9. OpueHTHpOBaThCA B YCIOBUSX YACTOW CMEHBI TEXHOJIOTHI B MPO(ecCHOHATBHOM
NEATEIbHOCTH.

1.3 . leau u 3aaa4mn 0011e00pa3oBaTeibHON YUeOHOM JUCIHHILIMHBI — TPEOOBAHUSA
K pe3yJIbTaTaM O0CBOeHUsI TUCUMILIHMHBI: Pabouas nporpamMma o MmaTeMaTHKe
OpPHEHTUPOBAHA Ha JOCTHXKEHUE CIACAYIONIUX IIEJICH:

e oOecneueHue chopMUPOBAHHOCTHU MPEACTABICHHUMN O COLIMAIbHBIX,
KYJBTYPHBIX U UCTOPHUECKUX (PaKTOpaxX CTAHOBIICHUSI MAaTEMATUKH;

e obOecnieueHue chOpMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIIJICHUS;

e oOecnedeHre chOPMUPOBAHHOCTH YMEHUM IPUMEHSATH MOTYUECHHbBIE 3HAHUS
IIPU PELLIEHUH Pa3INYHbIX 33/1a4;

e oOecnedeHue chOPMUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTUKe KaK 4acTu
0011eYeI0BEYECKON KYIbTYPhl, YHUBEPCATBHOM SI3bIKE HAYKH, TTO3BOJISIIOLIEM
OMKCHIBATH U U3Y4YaTh PEAJIbHBIE IPOLECCHI U SBJICHHUS.

3ajayu:

® CHCTEMAaTHU3UPOBATH CBEICHMS O YUCIIAX; U3YYUTh HOBBIE U PAaHEE U3YUYECHHbIE
ONEpalny HaJl  YHUCIIAMH;

® CHCTEMAaTU3UPOBATH U PACHIMPUTH CBEICHUS O (YHKLHMSIX, COBEPILIEHCTBOBATh
rpaduyeckue yMeHuUs; MO3HAKOMUTHCS C OCHOBHBIMH HJIEIMU U METOJaMH
MaTeMaTUYeCKOro aHaju3a B 00bEMe, MO3BOJISIOIIEM UCCIEA0BATh JJIEMEHTAPHBIE
(YHKUMU U peliaTh NpoCTeNIne reoMeTpuIeckue, GU3nIecKkue u apyrue
MIPUKJIAJAHbIE 3a/1a4U;

e chopMHUPOBaATh TEXHUKY alNTreOpandecKux mpeoOpa3oBaHUi JJIsl pEIIeHUs
ypaBHEHUM, HEPABEHCTB U CUCTEM; CIOCOOHOCTh CTPOUTH U UCCIIEI0BATh
OPOCTENIINE MATEMAaTUUECKNE MOJIEIIN ITPU PEIEHUHN NPUKIAJHbIX 3a1a4, 3a/1a4
U3 CMEKHBIX U CIIEUUATIbHbIX JUCLHHUILINH;

e chopmupoBaTh HarJsAHbIE MPEACTABICHUS O IPOCTPAHCTBEHHBIX PUTYpax U
M3YYEHHE UX CBOMCTB, CIIOCO0AX T€OMETPUUECKUX U3MEPEHU, KOOPAUHATHOTO U
BEKTOPHOT'O METOJIOB JJI PELICHUS MAaTEMAaTUUECKUX U MPUKIIAJHBIX 3a/]a4;

e chopmupoBaTh KOMOMHATOPHBIE YMEHUS, IPEICTABIICHUS O BEPOSITHOCTHBIX
3aKOHOMEPHOCTSIX OKPY>KAIOIIET0 MUpA.



OCHOBY MpOTpaMMBlI COCTaBJISIET COJEp)KaHHE, COTIaCOBaHHOE C TpPeOOBaHHUIMU
(enepanbHOr0 KOMIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa CpeaHero (IOJHOTO)
o0miero o6pazoBanusi 6a30BOr0 ypOBHSI.

B mporpamme yueOHbId MaTepuan IpencTaBieH B (GopMe Yepemyronerocs
pPa3BEPTHIBAHUSI OCHOBHBIX COJICPKATEIBHBIX JIMHUM:

e ajreOpanyeckas JIMHUA, BKIIOYAIOLIAs CHUCTEMATU3ALMIO CBEIECHUH O 4YHUCIAX;
M3yYEHUE HOBBIX M OOOOIIEHHE paHee HM3YYECHHBIX olepauuii (BO3BEJCHHE B
CTETeHb, W3BJICUEHUE KOPHs, JIOrapudMUpOBaHUE, CHUHYC, KOCHHYC, TAaHTEHC,
KOTaHI€HC U OOpaTHbIE K HUM); H3yUYEHHE HOBBIX BUIOB YMCIIOBBIX BBIPAXKECHHUN U
(opMyJ; COBEpIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIbHOU
KyJITYpbl, PACIIMPEHHE M COBEPILICHCTBOBAHME aJreOpanvyecKkoro ammapara,
C()OPMUPOBAHHOTO B OCHOBHOM IIKOJE, M €ro IPUMEHEHHE K pEIICHUIO
MaTEMaTUYECKHUX U MPUKIIAIHBIX 3a1a4;

® TEOPETUKO-(PYHKIIMOHAJIbHAS  JIMHUA, BKIIOYAION[as  CUCTEMATH3ALMI0 U
pacUIMpeHne CBEIEHUN O (PYHKIUSAX, COBEPIICHCTBOBAHUE Ipad)UUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMHM HJESIMH M METOAAMH MaTEMaTU4YeCKOro aHajn3a B
o0ObeMe, TMO3BOJSIOUIEM UCCIENOBAaTh d3JEMEHTapHble (QYHKIMM M pelaTh
IpOoCTENINE FeOMETpUIECKUE, (PU3NYECKHE U IPYTUe IPUKIIAJAHbIE 3a1a4K; JTMHUSA
YPaBHEHUI M HEPAaBEHCTB, OCHOBAaHHAs] HAa IIOCTPOEHUU M HCCIECIOBAHUU
MaTEMaTUYECKUX MOJIEJIEH, MepeceKaroascs ¢ aaredOpandeckoil U TEOPETHUKO-
(GYHKUMOHANBHOW JMHUSAMU W BKJIOYAIONIAs Pa3BUTHE W COBEPIIEHCTBOBAHUE
TEXHUKHU alreOpandeckux npeoOpa3zoBaHui JUIsl pelICHNs YPaBHEHUN, HEPABEHCTB
U cucrteM; (popMHpOBaHUE CHOCOOHOCTH CTPOUTH W HUCCIENOBAaTh MPOCTEUIINE
MaTEMaTUYECKUE MOJEIN IPU PEIIECHNH NIPUKIIAJHBIX 331a4, 3a/1a4 U3 CMEXHBIX U
CHEUUaIbHBIX JUCLUIUINH;

® TICOMETpUYECKAs] JIMHUSA, BKIIOYAKOIIAs  HAIVISIAHBIE  NPEICTaBICHHS O
MIPOCTPAHCTBEHHBIX (PUTYpax U U3YUEHHUE UX CBOMCTB, ((OPMUPOBAHKUE U PAZBUTHE
IIPOCTPAHCTBEHHO- T'0 BOOOpaXKEHHs, DPA3BUTUE CIOCOOOB TI'€OMETPUUYECKUX
U3MEPEHNH, KOOPAMHATHOIO M  BEKTOPHOTO  METOAOB  JUIA  pELICHUs
MaTEMaTUYECKHUX U MPUKIIAIHBIX 3a4a4;

® CTOXaCTUYEeCKasl JIMHUS, OCHOBAaHHas Ha pa3BUTUM KOMOMHATOPHBIX YMEHHH,
IIPEACTABICHUN 0 BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX
OKPY’KAIOLIEro MUpA.

Conepxanue nOporpaMMbl CTPYKTYPUPOBAHO HA OCHOBE KOMIIETEHTHOCTHOI'O
noaxoaa. Pa3BuTue comepikaTenbHBIX JUHUN CIIOCOOCTBYET COBEPIICHCTBOBAHHIO
WHTEJUICKTYaJbHBIX W PEUYEBBIX YMEHHMM IyTeM OO0OTalleHUus] MaTeMaTHYeCKOro
SI3bIKA, Pa3BUTHUS JIOTUYECKOTO MBINLICHUS, (DOPMUPYET HABBIKM CaMOCTOSATEIIBHOU
y4eOHOM JIeSITeILHOCTH, CaMOOOpa30BaHUs U caMopeau3aliuy JUIYHOCTH.



[Iporpammoii nperycMoTpeHa MOAroTOBKa 00y4aronuxcs K 3K3aMeHy 1o MaTepuaiam
EIlD.

OcBoenue comepkaHusi yueOHON MTUCIUIUTMHEI MaTtemaTrka o0ecreunBaeT
JOCTUKEHHE CTYJIEHTaMH CIEAYIOIUX PE3YIbTAaTOB:

¢ JUYHOCTHBIX:

- C(i)OpMI/IpOBaHHOCTB HpeﬂCTaBHCHI/Iﬁ 0 MAaTCMATHUKC KaK YHUBCPCAJIIbBHOM A3bIKC
HAaYKH, CpCACTBC MOACIINPOBAHUA SIBIICHUM U IMpoHecCCOB, UACAX U MCTOJaX
MAaTCMAaTHUKH,

— NOHMMAaHHWE 3HAYUMOCTH MaTEMATUKH JJIsI HAYYHO-TEXHUYECKOI0 Iporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIEHUS K MATEMATHKE KaK K YaCTH OOIIEUETOBEIECKOM
KYJIbTYPBI Y€pe3 3HAKOMCTBO C HCTOPUEN PA3BUTUS MATEMATUKH, 3BOJIOLIUEN
MaTEeMaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIIJIEHHUS, POCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KyIbTYpbl, KpUTUUHOCTU MBIIIJICHUS HA YPOBHE, HEOOXOIMMOM
u1st Oyayiieit mpodeccuoHaabHOM ASSTEILHOCTH, AJIsl IPOAOJIKEHUS] 00pa30BaHUs U
caMmo00pa30oBaHus;

— OBJIAJICHUE MAaTEMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOTUMBIMU B
MMOBCETHEBHOM KM3HU, TSI OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCITUTIINH U
JAUCIMILTAH MPOPECCHOHATBHOTO IIUKJIA, I IOTydeHus: 00pa3oBaHusl B 00JaCTsIX, HE
TpeOyronuX yriyOJeHHOW MaTeMaTUYeCKOM MOITOTOBKH;

— FOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMO0OOpa30BaHUIO, Ha
IMPOTSHKECHUHN BCEH KM3HM; CO3HATEIILHOE OTHOIIICHUE K HEIPEPHIBHOMY 00Pa30BaHUIO
KaK YCJIOBHUIO YCIIEITHON MPO(PECCHOHAILHON U OOIIECTBEHHOM 1€ TeIbHOCTH;

— FOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSATEILHON TBOPUYECKON U OTBETCTBEHHOM
NEATEIBHOCTH;

— FOTOBHOCTH K KOJUICKTUBHOU paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, O0IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeA0BATEIbCKOM, TPOCKTHOM
U IPYyTUX BUJAX JIESITEIBHOCTH;

— OTHOIIICHUE K MPOGECCUOHATBHON JeATETHHOCTH KaK BO3MOKHOCTH Y4acCTHs B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHATLHBIX
npoOJieM;

-- TPOABJICHUC TOJICPAHTHOI'O CO3HAHUSA MW IIOBCACHHA B IIOJIMKYJIBTYPHOM MUPC,
TFOTOBHOCTh M CHOCOOHOCTH BECTH auajior ¢ JApyruMu JIIOAbMH, NOCTHUIdTb B HCM
B3aMOIIOHMMAaHUs, HaXOOdUTb O6HII/IG oejim U COTpyAHUYATb I HUX AOCTHUKCHUS,

CIIOCOOHOCTH MTPOTUBOCTOSTH MACOJIOTMH SKCTPEMU3Ma, HallMOHANIM3Ma, KceHo(hoouH,
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AUCKPUMHUHAIIUKU 110 COHOHAJIbHBIM, PCIIMTHUO3HBIM, pPACOBbBIM, HAIIMOHAJIbHBIM
ITpU3HaAKaM U JPYTIUM HCTATHUBHBIM COIIMAJIbHBIM SBJICHUAM.

* ME€TAaNpPeaAMETHDBIX:

— YMEHHE CaMOCTOSTENBHO ONPENEIATH LU AEATEIbHOCTU U COCTABIIATH IIJIaHbI
NEeATENBbHOCTH; CAMOCTOSITENIBHO OCYIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
TS TENIbHOCTb; UCII0JIb30BATh BCE BOZMOXKHBIE PECYPCHI JUIsl TOCTUKEHUS
MOCTaBJICHHBIX LIE€JIEH U pealn3aluy IUIAHOB AESITEIbHOCTH; BEIOUPATh YCIIEIIHbIE
CTpaTEruy B pa3jIMYHbIX CUTYyalLUsX;

— yMEHHUE MPOYKTUBHO O0IIATHCA U B3aUMOJIEUCTBOBATH B MPOIECCE COBMECTHOM
JEeSTEIbHOCTH, YYUTHIBATH TO3UIIUU APYTUX YYACTHUKOB JIEATEIbHOCTH, 3 PEKTUBHO
paspeiiarb KOHMIUKTHI,

— BJIaACHHUC HaBbIKaMU HOSH&B&TGHBHOﬁ, y‘{€6HO-HCCHGIIOBaTeHBCKOﬁ )51 HpOGKTHOﬁ
ACATCIIBHOCTHU, HABBIKAMH PAa3pPCIICHUS npo6neM; CITIOCOOHOCTH ¥ TOTOBHOCTB K
CaMOCTOATCIIBHOMY ITOMCKY METOAOB PCIICHUA IIPAKTUUCCKUX 3a/ia4, IPUMCHCHUIO
Pa3INIHBIX MCTOA0OB ITIO3HAHUW A,

— FOTOBHOCTB U CIIOCOOHOCTH K CaMOCTOATENIbHOU MH(GOPMAIIMOHHO-TT03HABATEIbHON
NEATENbHOCTH, BKIIFOYass YMEHUE OPUEHTUPOBATHCS B PA3JIMUYHBIX HCTOUHUKAX
uH(pOpMaIUU, KPUTHUYECKH OLICHUBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO,
IIOJIy4aEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

— BJIAJICHUC SI3BIKOBBIMU CPCACTBAMU: YMCHHUC SICHO, JIOTUYHO XU TOUYHO HU3JIaraTb CBOXO
TOUYKY 3PCHHUA, UCIIOJIB30BATh AICKBATHBLIC A3LIKOBBIC CPCACTBA,

— BJIaACHHUC HABBIKAMU MM03HABATEIILHOM pe(l)ﬂeKCI/II/I KaK OCO3HaHH: COBCPIIACMBIX
I[GﬁCTBPIﬁ N MBICJIIMTCIIBHBIX ITPOOCCCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, I'paHHuIl CBOCTO
3HaHHWA U HC3HAHMA, HOBBIX ITIO3HABATCIIBHBIX 3aJa4 U CPCACTB I X OJOCTHIKCHUA,

— 1IeJICYCTPEMJICHHOCTh B TIOMCKAX W MPUHATUH PEIICHUH, COOOPa3UTEIbHOCTh U
UHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CITOCOOHOCTh
BOCHPUHUMATh KPaCOTy U TAPMOHUIO MHUPA;

* IpeaAMETHBIX.

— c(hopMupOBaHHOCTH MPECTABICHUI O MaTEMAaTUKE KaK YaCTH MUPOBOU KYJIbTYpPHI U
MECTe MaTeMaTUKH B COBPEMEHHOU ITUBWIM3AIINH, CTIOCO0AX OMHMCAHUS SIBJICHUN
pPEAIIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUA O MAaTEMAaTHISCKUX MMOHATHAX KaK BaKHEHIIIMX
MAaTEMATUYECKUX MOJENAX, MTO3BOJISIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHI U
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SIBJICHUS; IOHUMAHHUEC BO3MOKHOCTH aKCHOMATHYCCKOT'O ITIOCTPOCHUA
MAaTCMAaTHYCCKHUX TCOpI/Iﬁ;

— BJIIAICHUEC METOJaMH NO0KAa3aTCJIbCTB U aJITOPUTMOB PCHICHHA, YMCHUC UX
IMPUMCHATD, ITPOBOAUTD JOKA3ATCIIBHBIC PACCYIKACHUA B XOAC PCUICHUS 3a1a4;

— BJIAJACHUC CTAaHIAPTHBIMU IIPUCMaMH PCIICHUA PAlIMOHAJIBHBIX U UPPAIlNOHAJIBHBIX,
IMOKA3aTCJIbHLIX, CTCIICHHBIX, TODUT'OHOMCTPUYCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX
CHCTCM,

- C(i)OpMI/IpOBaHHOCTB HpGI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX ITOHATHSIX MaTEMaTUYECKOTO

aHaju3a ¥ UX CBOMCTBAax, BIaJ€HUE YMEHHUEM XapaKTEepPU30BaTh MOBEACHUE (PYHKIINM,
HCTOJIb30BAaHUE MOJIYYECHHBIX 3HAHUU JJIs1 OMMCAHUS U aHAIN3a PEATbHbBIX
3aBUCHUMOCTEH;

— BJIaJICHUE OCHOBHBIMHU MOHATUSAMH O TUIOCKHX U TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBAaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh r€OMETPUYECKHE (PUTYPBI HA YEPTEXKAX, MOJACIISIX U B PEAIbBHOM MHUPE;
IPUMEHEHUE U3yUYEHHBIX CBOMCTB F€OMETPUUECKUX GUTYpP U (POpMYI JUIsl peLICHUS
r€OMETPUYECKUX 3aJa4 U 331a4 C IPAKTUYECKUM COACPKAHUEM;

— ¢(hOpMHUPOBAHHOCTH MPEACTABICHUHN O MIPOLECcCaxX U SIBJICHUSIX, UMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAILHOM MUDE,
OCHOBHBIX MOHSATHUAX JJIEMEHTAPHON TEOPUH BEPOSTHOCTEN; YMEHHUM HAXOIUTh U
OLICHUBATh BEPOSITHOCTA HACTYIUICHHS COOBITHI B MPOCTEHIINX MPAKTUYECKHUX
CUTYyallUsX U OCHOBHBIC XapAKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIQJICHUE HABBIKAMH UCIOJIb30BAHUS TOTOBBIX KOMITBFOTEPHBIX MPOTPaAMM MIPHU
pEILIEHNH 3a1a4.

1.4 TIpodunbHasi cocTaB/siiomas (HANMPABJIEHHOCTH) 0011e00pa30BaTeJIbLHOI
AUCHUNIMHBI MaTemaTnka

[Ipopunuzanus nucuumiimHbel MaTemMaTuka oTpakaeTcsi Ha BbIOOpE NMPUOPUTETOB B
OpraHu3alMd  y4eOHOM  JIESITENbHOCTH OOy4YaloMMXCd W IPEUMYIIECTBEHHO
OpPUEHTHpPOBaHAa HA  AJTOPUTMUYECKUA  CTWIb  Pa3BUTUS  [O3HABATEJIbHOM
nesitenbHOoCcTU. [IpM WM3yyeHUM JUCUMIUIMHBI BHUMaHUE OOydyaromuxcsi Oyner
oOpalieHo Ha €¢ NPUKIATHOW XapakTep, Ha TO, TJA€ M KOIJa Hu3ydyaeMble
TEOPETUYECKHE TMOJOKEHUS W MPAKTHUYECKUE HABBIKM MOTYT OBITH HCIIOJH30BaHbI B
Oynymiel mpakTH4ecko aesTenbHOCTU. [loaTOMYy mporpamMmma Kypca MaTeMaTHKH,
BKJIFOUasi 0Aa3MCHBIN KOMIIOHEHT CPEHEr0 MaTEMaTHUECKOro 00pa3oBaHMsl, OTpa)KaeT
COOTBETCTBYIOIINE MPOPECCHOHATBHBIE TOTPEOHOCTH PabOYUX CIEHUATLHOCTEH:

e usa crnenuanbHocTe — «KommbloTepHble  CUCTEMBI M KOMILIEKCHI»,
«TemnocHaOkeHnEe M TEIUIOTEXHUUYECKOE 00opynoBaHHMe», «ToBapoBeneHune W
AKCIIEpPTH3a KauecTBa MOTPEOUTENHCKUX TOBAPOB» HEOOXOAMMBI 3HAHUS M HABBIKU
CUYCTHOI'O XapaKTEpa, YMEHUS BBINOJHATH ACHCTBUS C YMCIAMU Pa3HOrO 3HAKA,



OMepupoBaTh OOBIKHOBEHHBIMH M JACCATUYHBIMU JAPOOSMH, MPOLEHTAMU, HABBIKU
YBEPEHHOT'0 BJIaJICHMS Ha KaJIbKYJISTOPaX;

e 1@pu aHanu3e  paboThl OOOPYIOBaHHUS M OMPEICICHUU BBIXOJAA IMapaMeTpoOB
U3 IITaTHBIX
PEKUMOB AKTUBHO MCHOJB3YIOTCSI OTHOLICHHSI BEJIIMYWH, NPONOPUUNA, MpsMas H
oOpaTHasi IpONOpLIHOHATbHAS 3aBUCUMOCTH, CTEIICHU YHCIIa, PEIIAIOTCS YPaBHEHUS;

e s OyAyUIMX TEXHUKOB MPU MPOEKTUPOBAHUU TEXHOJIOTMYECKUX MPOLIECCOB U
UHTEPPEHCOB K HUM MPOPECCHOHAIBHO 3HAYMMBIMH SBIISIIOTCS BJIQJICHUE MOHSITHEM
(GYHKIMOHATBHOM 3aBUCUMOCTH, YMEHUE HAXOJIUTh 00JIacTh onpeesaeHus: GyHKINN U
o0jacTb 3HAaYeHU (QYHKIMM, 3HAHUE CBOWCTB AJIEMEHTAapHBIX (DYHKIUN, yMEHUE
CTPOUTH U YUTATh IpadUKu PYHKIINIA;
®  N3yYCHHE TEXHUYECKOM JOKYMEHTAlWH, YEepTEKeW, MNPUHUUIOB padOThI
TUIIOBBIX 3JIEKTPOHHBIX YCTPONCTB — HABBIKH, HEOOXOAUMBIE TEXHHUKY, MPEACTOAIIAS
pabota TpeOyer Xopomo CcHOpPMYIUPOBAHHBIX TMPEACTABIECHUNA O B3aUMHOM
PacMoJIOXKEHUH NMPSAMBIX U TUNIOCKOCTEN B MIPOCTPAHCTBE; (popMax, pa3Mepax OCHOBHBIX
buryp M uX coueTaHUW; YMEHHUI pacrno3HaBaTh, BUJETh HAa 4YEpPTEXKaX U CXEMax
OCHOBHBIE T€OMETPUYECKUE TEJA, MUX COYETAHWS, CEUEHUS I'€OMETPUYECKHUX Tell
IUIOCKOCTSIMM,  [IO3TOMY  HEOOXOIMMO  3aKpenuTh  3HAHUE  OINpeAeNeHU
napajuie/IbHbIX, MMEPECEKAIOIINXCS U NMEPIEHINKYIIAPHBIX MPAMBIX UB HNPOCTPAHCTBE;
NapajuieIbHOCTH U MEPIICHANKYJISIPHOCTH IPSIMOM U TIIOCKOCTH;

e Ha IMpakTHKe OOydYallMecss BCTPEYaAlOTCs C 3ajJadyaMyd  Ha HaXOXKJIEHUE
IJIOIIAIe TMOBEPXHOCTHU, YMEHUE BBIYUCIATH IUIOMIAJb OOKOBOM M TMOJHOM
MOBEPXHOCTEH TE€OMETPUYECKUX TeJ, OOBEMbl MPU3MBL, NUPAMUABL, LUIUHAPA,
KOHYyCa, YCEYEHHOI0 KOHYCa;
® I OCMBICJIEHHOTO HCIIOJIb30BaHUs 3HAHUI B KypCe METPOJIOTHSI U TEXHHUUECKHE
U3MEpEeHMs], HY)KHO B Kypc€ MAaT€MaTUKHM pellaTh 3a7adyd ¢ MNpoQecCHOHATbHBIM
COJZIEpKaHUEM.

[Iporpamma npenycMaTpuBaeT OCYILIECTBICHUE PETHMOHAIBHOIO KOMIIOHEHTA:
U3y4YeHUEe CHeHU(PUKH pacyeToB pPAacCXOAYEMbIX MATEpUAJIOB IMpPU COCTABICHUU
ne(EeKTHBIX BEAOMOCTEM W MPUMEHEHHE 3HAHUNW HEOOXOIUMBIX JJIsi OOeCreueHUs
KOHKYPEHTOCIIOCOOHOCTH BBIMTYCKHHMKA Ha PBIHKE TPY/Ia.

IIporpamma npegycMmaTpuBaeT MUPOKOE UCIIOIb30BAHUE MEKIIPEAMETHBIX CBSA3EU: C
TEXHUYECKUM YEpPUYEHHUEM, OJJIEKTPOTEXHUKOW, METPOJIOTHEH M TEXHHUYECKUMH
M3MEPEHUSIMH, aBTOMATH3alMEN TPOU3BOICTBA, (PUUKOM.

1.5 Koan4yecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl y4eOHOM M CHUIIMHBI
MaremMaTuka

cCUMaJIbHasA Oo0s3arenpHasg  CaMmocTosTenbHas
Bcero uacoB B

é DHasl Harpy3Ka y/1eGHOM Foy aynuTopHas | paboTa yyanimxcs
@ Harpys3ka
1 351 234 234 117
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1.6 CoxkpaieHusi 1 0003HAYEHUS:
PI'OC — denepaibHbIil TOCYyAaPCTBEHHBIN 00pa3oBaTeIbHbINA CTAHAAPT;
HIIO - nayanbHoe npodeccnoHaJbHOE 00pa3oBaHue;
CIIO — cpennee npogeccuoHabHOE 00pa3oBaHue;
IHK — npodeccrnonaibHble KOMIIETCHLNH;
OK — 001mue koMneTeHI NN ;
OIIOII — ocHoBHas npodeccHOHAIBbHAS 00pa3oBaTeIbHAS IPOrPaMMa;

PYII — pa6Gouuii yueOHbIii IJIaH;
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2.CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUNJIAHBI

2.1 Oobem 00111e00pa3oBaTEIbHON YUeOHOH JUCHTUNTIMHBI U BU/IbI Y4e0HO#i padoThI

Bup yueOHoi1 padoThl

O0BeM yacoB

MaxkcumanbHasi ydeOHasi Harpy3ka (Bcero): 351
Oo0si3aTesibHAs Ay IMTOPHast yueOHAsl HATPY3Ka (BCero) 234
B TOM YHUCIJIE:

nabopaTopHbIE pabOTHI -
IMPAKTUYICCKUC 3aHATHUA -
KOHTPOJIbHBIE Pa0OTHI -
CamocrosiTeJibHasi padoTa 00y4aromerocs (Bcero) 117
caMoCTOsATeNIbHAs (BHEAyIUTOpHAs ) paboTa: 117
1. CocraBneHue KOMIIBIOTEpHOW Ipe3eHTaluu Ha TeMy «Pa3Burtue 2
MIOHATHUSL O YUCIIE)

2. Munu nipoexT «Vcrnonp30BaHne YMCeNl 1 MATEMaTHYECKUX MOHATHH B 2
MECHSX M MY3BIKaJIbHBIX TPOU3BEIACHUSIX)

3. Pemrenue 3ama4 Ha IPOIICHTHI 1
4. CocraBinenue Tabmunsl mo Tteme: «lIpamas wu  oOparHas 2
MPONOPIHOHATLHOCTE. KBagpaTiunas u kyondeckas QyHKIHI»

5. Meton muHU-TIpoeKkTOB. COCTaBIEHUE KOMITBIOTEPHOU MPE3CHTAIIUH 6
Ha TeMy «KopHH, cTeneHu u torapu@maD».

6. Pemenue 3amay Ha OCHOBHBIE CBOWCTBA JiorapudmoB. Pemenue 6
norapu()MUYECKUX YpaBHECHUI M HEPABEHCTB.

7. Pemenue 3anau «I'eomerpuyeckue GpUrypsl Ha IIOCKOCTH 2
8. CocraBnenue Tabnuupl «CocTtaBieHre TabIuIbl Mo Teme «B3aumHoe 2
pacroio’keHue MPsIMbIX U IJIOCKOCTEH B POCTPAHCTBE)

9. Cocrasnenune Tabmuipl «CocTaBieHrne TaOMHIBI C MPAKTHYECKUMH 2
JeUCTBUSAMU TEXHOJIOTa»

10. Pemenue 3anau. «IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE) 4
11. CocraBieHne KOMIBIOTEPHOI NMpe3eHTauN Ha TEMY «DJIEMEHThI 6
KOMOMHATOPUKU

12. Meton MuHu-ipoekToB. CocTaBlieHNEe KOMIIBIOTEPHOU MPE3eHTalluN 3
Ha TeMy «/lekapToBbI KOOPAUHATHI HA IJIOCKOCTH U B IPOCTPAHCTBE»

13. 3amonuenue Tabauibl «KoopIuHATE 1 BEKTOPHD) 2
14. Pemenue 3a1a4 no teme «BeKTOpbI B MPOCTPAHCTBEN 3
15.Pemenue 3aga4 o TEME «Brraucnenue 3HAYEHUN 2
TPUTOHOMETPHUECKUX (DYHKIIUI»

16. Pemenue 3agad no reme «PopmMysibl TPUTOHOMETPHI 6
17. Merox munu-tipoekToB. CocTaBiIeHHE KOMITBIOTEPHOM MPE3EHTAIIUN 8
Ha Temy «OrmpeneneHne pacCTOSHUS 1O HEJOCTYMHOW TOYKH.

OmnpeneneHne BbICOTHI HEOCTYITHOTO IPEMETa

18. Pemenue npuMepoB «3agaun Ha HaXOXJACHUE 001acTH OTpeIeNIeHuUs 3
¥ MHO)KECTBA 3HAYCHHUI (DYHKIIAN

19. Pemrenune nmpumepoB «MccnenoBanue GpyHKITUI» 4
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20. Pemenue npumepoB «CBoMCTBa PyHKITAN

21. CocraBneHne KOMIBIOTEPHON mpe3eHTanuu Ha Temy «[lnomanb
OOKOBOH U MOJTHOW MTOBEPXHOCTH MHOTOTPAHHUKOBY

22. CocraBiieHHE KOMITBIOTEPHOW Mpe3eHTaluu Ha TeMy «DopMyiibl
OOKOBOH ¥ MOJTHON MOBEPXHOCTEH TeJ BPAIICHUS

23. Pemenue 3anau «lIpaBuia u popmynst ruddepeHunpoBaHus»

24. Pemenue 3anau «IIpumenenrne mpou3BOHOM

25. Pemienue 3a1a4 Ha HAXOXKACHHUE TIEPBOOOPA3HOM

26. CocraBieHue KOMIBIOTEPHOH Tpe3eHTanmuu Ha Temy «Moe
MPEJCTaBICHUE O TIPOU3BOJHON M EPBOOOPA3HOM (QYHKIIUN

27. Pemenue 3anau «Ilnomaas KpUBOIUHEHHOM Tpareum»

28. CocTaBieHHEe KOMIIBIOTEPHOH MpE3eHTAllM Ha TeMmy «DJIEMEHTHI
TEOPUHU BEPOSITHOCTEN U MATEMATUYECKOW CTATUCTUKHI»

29. Pemenue ypaBHeHHM

30. Pemenue HepaBeHCTB

A DN o O

[o 2 \ V]

HpOMe)KyTO‘lHaH aTrecranmusa B (l)opMe
IK3AMEHa
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2.2. TemaTuueckuii miaH oopasosarenbHoil nucuunanubl OY/1.03 Maremaruka

Koapl 00mux HaumeHnoBanue pa3aesoB y4eOHOH AU CUMNIHHBI Bcero yacop | O60bEM BpeMeHH, OTBeIEHHbII HA 0CBOEHUE IIpakTuka
(npodeccuonannb MEKIMCUMILNINHAPHOTO Kypca
HBIX (maxc. Yuebnas
i Hazpyska

KOMIETCHIMH Py3Ka) Ob6si3aTennHas aynuropuass | Camocrosites|  YueGHas Ipoussoa-

yuyeOHasi HArpy3Ka bHas padoTa CTBEHHAasI

o0y4aromerocst o0y4aromiero
cs
Bcero yacos BT. 4.
NMPaKTHYEeCKH
e padoThbI
1 2 3 4 5 6 7 8

MakcuMaibHO€e KOJIMYeCTBO YaCOB HA OﬁpaSOBaTeﬂbHle AUCHUILINHY 351 yaca

(ayauTopubie — 234 yaca, camocTosiTeJibHbIe — 117 yaca)

OK1-OK9 1.BBenenue 2 2 - - -

OK1-OK9 2. Pa3BuTHeE NOHATHS O YHCIIE 15 10 - 5 - -
OK1-OK9 3. Kopun, crenenu, 1orapugmsi 42 28 - 14 - -
OK1-OK9 4. IlpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 30 20 - 10

OK1-OK9 5.Kom0unaTopuka 18 12 - 6 - -
OK1-OK9 6.KoopauHaTsl 1 BEKTOPHI 24 16 - 8 - -
OK1-OK9 7.0CHOBBI TPUTOHOMETPHH 47 31 - 16 - -
OK1-OK9 8.®ynkuun u rpapukn 27 18 - 9 - -
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OK1-OK9 9.MHOrorpaHHMKHU U KPyIJjble Teja 39 26 13
OK1-OK9 10.Havayia MaTeMaTH4eCKOI0 aHATN3a 36 24 12
OK1-OK9 11.AHTErpa; v ero NpuMeHeHne 23 15 8
OK1-OK9 12.91eMeHThI Teopun BEPOSITHOCTEM 1 18 12 6
MaTeMaTHYeCKOi CTATHCTHKHU
OK1-OK9 13.YpaBHeHus u HepaBeHCTBA 30 20 10
Bcero: 351 234 117
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2.3. TemaTruyeckuii IjIaH U cogep:kanue ydyeoOHou qucuunannasl OY1.03 MaremaTuka

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuajia, 1a00paTopHble padoThl, IPAKTHYECKHE 3aHATHS,
caMoCTosiTeJIbHAsI padoTa 00y4ar0IMXcst

O0BbeM yacoB

YpoBenb
OCBOEHHS

1

2

4

Tema 1

BBenenue
POJIB MAaTEMAaTUKHU B HayKe, TCXHUKE, 3KOHOMHKCEC, I/IH(bopMaL[I/IOHHBIX TCXHOJIOTUAX H HpaKTI/I‘IGCKOf/'I
nearesnbHoCTH. [locTaHoBKa 1enel U 3a7a4 npu ocBoeHuu crieruanbHoctert CI10O

N

XapakTepucTHKAa OCHOBHBIX BU/I0B /1eATEJILHOCTH CTyAeHTOB: O3HaKOMJIEHHE C POJIbIO MAaTEMaTUKU
B HayKe, TeXHUKE, SJKOHOMUKE, HTHPOPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUUYECKOH NesITeIbHOCTH
.O3HaKoMJIeHHE C LUENSIMU U 33JJauaMi U3y4eHUsl MaTeMAaTUKH 1pu ocBoeHuu npogdeccuit CI10 u
cnenuainbHocteil CITO

Tema 2

10

Pa3eurtue noHATHA
0 yuc.jie

[{enbie ¥ paliMOHATBHBIE YHCIIA.

[elicTBUTENbHBIE YKCIIA

[Tpubin>xeHHbIE BEIYUCIICHUS.

KommiekcHbie uncna.

3amaun Ha IPOLICHTHI

IIpakTuyeckue 3ausaTusi ApudmMerndeckue ACUCTBHUS HAJA YUCIAMHU, HAXOXKACHUE MPUOIMKEHHBIX
3HAUEHUHN BEIWYUH U MOTPEIIHOCTEeN BhIUMCICHHH (aOCONMIOTHOW M OTHOCHUTENBHOMN), CpPaBHEHHE YHC-
JIOBBIX BhIpakeHH. [IpuOnmKkeHHbIe BHIYUCICHHS W PEIICHUS TPUKIIAIHBIX 3a1a4.

NDNNDNDNDDN

XapakTepucTHKAa OCHOBHBIX BU/I0B /1eITeJIbHOCTH CTYAeHTOB: BhinoiaHeHne apupmMeTuuecKkux
JeCcTBUI HAJl YMCIIaMU, COYETasl yCTHBIE M MUChbMEHHbIe TpueMbl. HaxoxxaeHne npubamkeHHbIX
3HAQ4YECHUI BEJIMYHH U ITOTPEUIHOCTEN

BBIYUCIIEHHH (a0COIOTHOM M OTHOCHUTENBHOM); CpaBHEHHE YHCIIOBBIX BhIpakeHH. Haxoxaenue
OIMOOK B MPeoOpa30BaHMIX U BBIYUCIECHUAX (OTHOCUTCS KO BCEM MTYHKTaM MPOTrpamMMbl)

BHeayauTopHasi (caMmocToOsITe/IbHASI) Pa00Ta 00y4aIOIIMXCH:

CocraBieHue KOMHLIOTepHOI\/'I MMPpE3CHTAllU HA TCMY «Pa3BUTHE IOHATHUSA O YHUCIIE»

Muan IMPOCKT «/cronp30BaHne YHCEN M MAaTeMaTHYeCKHX IIOHATHH B IIECHAX H MY3bIKaJIbHBIX
IMPOU3BCACHUAX Y

Pemienne 3aga4d Ha IMPOLCHTHI

Tema 3

28
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KopHu, crenenu mn
Jorapu@pmsi

Kophau un crenenn. KopHu HaTypanbHON CTENEHU U3 YKCiIa U UX CBOMCTBA. CTENEHNU ¢ palliOHAIbHBIMU
MoKa3aTeIsIMM, UX CBOMCTRA.

Crenenu ¢ e¥CTBUTEIbHBIMU NTOKa3aTeNAMHU. CBOMCTBA CTENEHU C JCHCTBUTEIBHBIM ITOKA3aTEIEM.
Jlorapugm. Jorapudm yucaa. OcHoBHOE Iorapu(pMuiIeckoe TOKIECTBO.

JlecATUYHBIE U HAaTypaJIbHbIE JIOTapU(PMBI.

[TpaBwiia gelictBuii ¢ morapudmamu.

IIepexox kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue  ajaredpamveckux  BbIpaxkeHuii. I[IpeoOpa3oBaHue  palMOHAIBHBIX,  Up-
paLMOHATIBHBIX CTEIIEHHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX BBIPAKCHUH.

IIpakTuyeckne 3aHATHA BblunciieHMe M CpaBHEHHE KOpPHEH. BhIOIHEHME pacyeToB C pajMKajJaMu.
Pemenne wuppanmoHanpHbIX ypaBHeHull. HaxoxneHue 3HauYeHUN CTENEHEH C  paluOHAIBHBIMU
nokazarensimu. CpaBHeHue creneHeld. [IpeoOpa3oBaHusi BbIpaKeHUH, COAEPIKAIIMX CTEeNeHu. Pemenue
IIOKAa3aTeNbHBIX YPABHEHUM.

Pemenne nmpukiagHeix 3a1a4.

Haxosxnenue 3HaueHuit orapudma no npous3BoIbHOMY OCHOBaHUIO. [lepexosl OT 0AHOro OCHOBaHMS K
npyromy. Berumcnenne wu  cpaBHenue JorapudmoB. JlorapudmupoBaHWE U MOTEHIMPOBAHHE
BBIPKEHUM.

Pemenue norapupmMuueckux ypaBHEHUH.

16

XapakTepucTHKAa OCHOBHBIX BH/I0B JeSITeIbHOCTH CTYAeHTOB: O3HaKOMIIEHHE C TIOHATHEM KOpPHs N-
1 CTeneHu, CBOMCTBAMHU PAJAMKAJIOB U IIPABUIIAMM CpaBHEHMS KOpHE. DopMynupoBaHue ONpeaeeHus
KOPHSI MU CBOMCTB KOpHEN. BrIunciieHne 1 cpaBHEHUE KOPHEH, BBIITOJIHEHNE IIPUKHUIKY 3HAYEHUS KOPHS.
[Ipeo6pa3oBanue YMCIOBBIX, OYKBEHHBIX BbIpaXEHHH, COAEPKAIUX paJuKalibl. BelmomHeHne pacueToB
1o (opmysam, coaepKaluM paJauKaisl, OCy-

IECTBJISE HEOOXOMMbIE TOJCTAaHOBKH U Iipeodpa3zoBanus. OnpeaeneHne paBHOCUIbHOCTH BbIpaKEHUH
¢ pagukanamu. PenieHre nppannoHaIbHbIX ypaBHEHUN. O3HAKOMIIEHHUE C IOHATHEM CTEIIEHU C
NEeNCTBUTENBHBIM NOKa3aTeneM. HaxoxaeHue 3HaueHu CTeNeHH, UCTIOIb3ys IPU HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEJICTBA. 3aMMChIBAHUE KOPHS N-i CTETEHU B BUJIE CTENIEHH C IPOOHBIM
MmokasaTesieM 1 Hao0opoT. opmMynupoBaHUE CBOMCTB cTeneHel. Bryuciienrne cTenenei ¢
paloHaIbHBIM MOKA3aTENIEM, BBIITOJIHEHNE IPUKHUIKY 3HAUEHUS CTETIEHN, CDABHEHUE CTETICHEN.
[TpeoOpa3zoBaHre YUCTOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPKAINX CTETIEHH, TPUMEHSISI CBOMCTBA.
Pemenue nokasarenpHpIx ypaBHEHUI. O3HAKOMIIEHUE C TPUMEHEHUEM KOPHEW U CTENEHEN ITpU
BBIUMCJIEHUH CPEJIHUX, JIEJIEHUH OTpE3Ka B «30JI0TOM CE€UeHUN». Pelenre npukiaaHbIX 3a/1a4 Ha
CJIO’KHBIE IPOIICHTHI BhInonHenue npeobpa3zoBaHuil BRIpaKEHHH, IpUMEHEHNE (POPMYII, CBSI3aHHBIX CO
CBOMCTBaMH CTeTeHel u orapudmon. OnpeneneHue 00JacTH JOMYCTUMBIX 3HAUCHHUH
Jorapu(pMHUECKOro BhlpakeHus. Penenue torapuMuyeckux ypaBHEHUH
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BueayauropHas (camocTosiTe/ibHasi) padoTa 00y4arImxcs

14

CocraBnenue tabmunpl «lIpsimas u obOparHas mponopHuoHanbHOCTh. KBanpatnunas um KyOudeckas 2
G yHKITII
CocraBieHne KOMITBIOTEPHOM Mpe3eHTauu 1o teMe | «KopHH, cTerneHu u Jorapu@mal.» 6
Pemenne 3a1au Ha OCHOBHBIE CBOiicTBa jorapudmoB. Pemienue norapupmMuyeckux ypaBHEHHH H 6
HEpaBEHCTB
Tema 4 20
Ipsambie B3auMHoe pacnonioxeHue IByX MNpsMbBIX B INpocTpaHCTBe. [lapauieabHOCTh NMPSAMONW U IUIOCKOCTH. 10
IUIOCKOCTH [TapajuienbHOCTh IUIOCKOCTEH. [leprneHIuKynsapHOCTH IPsAMOM M IUIOCKOCTH. IleprneHnukynsp u
MPOCTPAHCTBE HAaKJIOHHAs. YTOJI MEXIy NpsIMOM U IUIOCKOCTBbIO. JIBYrpaHHBIM yroi. Yroia MeXIy IUIOCKOCTSMHU.
[leprieHIUKYIAPHOCTD JBYX TIOCKOCTEH. 2
['eomerprueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MAPAJUICIBHBIA TEPEHOC, CHMMETPHSI OTHOCHTEIILHO 2
IUIOCKOCTH.
[TapamensHoe  mpoektupoBanue.  Ilmomans — oproroHanmpHOM — mpoekumu.  M3oOpaxenue
IPOCTPAHCTBEHHBIX (PUTYD. 6

IIpakTH4yeckue 3aHATHS

IIpu3Hakyu B3aMMHOIO PACIOJIOKEHHUS MNPAMBIX. YTOJ MEXAYy NpsAMbBIMH. B3auMHOE pacrosoxeHue
OpPSAMBIX M IUIOCKOCTEW. IlepneHauKynsp M HaKJIOHHAs K IUIOCKOCTH. YTOJI MEXIy HIpsMON u
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOIOKEHHHM MpAMOM M IUIOCKOCTH. Teopema o Tpex
NEePIEHIUKYIISPAX.

ITpu3Haky ¥ cBOMCTBA MAPAJLIENBHBIX U IEPIEHIUKYIISPHBIX ITIOCKOCTEH.

PaccrossHME OT TOYKHM 110 IIOCKOCTH, OT NPSIMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKIY IIOCKOCTSIMU,
MEXJY CKPEUIMBAIOIUMUCS NPSAMBIMHU, MEXAY IPOU3BOJBHBIMU (GUTypaMH B MPOCTPAHCTBE.
[TapayienpHOE IPOEKTUPOBAHUE M €r0 CBOMCTBA. Teopema O IUIOMAJM OPTOTOHAIBHOM IPOEKIUHU
MHOT0yToJIbHUKA. B3anMHOe pacnoioskeHre NpoCTPaHCTBEHHBIX (PUryp.

XapaKTepucTHKA OCHOBHBIX BU/0B JAeATEJIbHOCTH CTYAeHTOB: DOpMyIMpPOBKA U IIPUBEECHUE
JTIOKa3aTeNIbCTB MPU3HAKOB B3aMMHOI'O PAaCIOJIOKEHUS PSMBIX U IJI0CKocTed .Pacnio3HaBaHne Ha
4epTekax U MOJENAX PAa3IMUHBIX CIy4aeB B3aUMHOIO PACIIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEM,
apryMEHTHPOBaHUE CBOUX CyXaAeHUN. DopMylnpoBaHUE ONpPEIEICHUM, TPU3HAKOB U CBOWCTB
NapaJuleIbHbIX U NEPIEHANKYIISPHBIX INIOCKOCTEHN, ABYTPAHHBIX U JIMHEHHBIX YITIOB. BelnoaHeHue
ITOCTPOEHUS YTIIOB MEXAY NPSIMBIMHU, IIPSIMOM U TUIOCKOCTBEO, MEXK/Y INTIOCKOCTSIMH IO ONHCAHUIO U
pacro3HaBaHue UX Ha MojeisiX. [[pyumMenenne npu3HakoB U CBOWCTB PACIIOIOKEHUS NIPSMBIX U
IUIOCKOCTEH MpH perieHuu 3aaad. M3o0paxeHnne Ha pucyHKax U KOHCTPYHMPOBAHUE HA MOJIETSIX
NEPIEHANKYJIIPOB U HAKJIOHHBIX K INIOCKOCTH, IIPSIMBIX, [APAJUICJIbHBIX IUIOCKOCTEH, YITI0B MEKIY
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IPSMOM U TIIOCKOCTBIO U 00OCHOBAHUU ocTpoeHus. Penienne 3a1a4 Ha BEIYNCIIEHHE
TEOMETPUUECKUX BeIMurH. ONMCBHIBaHNE PACCTOSIHUS OT TOUKHU 10 IUIOCKOCTH, OT MPSMOM 10
IIJIOCKOCTH, MEKY INIOCKOCTSMU, MEKIY CKPEILMBAOIIUMUCS MPSAMBIMHU, MEXIY IPOU3BOIbHBIMU
¢urypamu B mpoctpanctse. DopMynupoBaHUe U TOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHSIX
(TeopeM cyliecTBOBaHMsI, CBOICTBa).MI300paxkeHe Ha yepTekax U MOJEIAX PACCTOSHUSA U 0OOCHOBaHHE
CBOUX CcyxJeHHU. OnpenienieHue U BEIYUCICHHE PACCTOSHUE B IpocTpaHcTse. [lpumenenue Gpopmy u
TEOPEM IUIAaHUMETPUH JUIsl pelieHus 3a1ad. O3HaAKOMIIEHHE C IOHATHEM 1apaIeIbHOTO
NPOCKTHPOBAHUS U €T0 CBOUCTBAMH. PopMyauposanue meopemuvl 0 NI0WA0U OPMO2OHANLHOU NPOEKYUU
MHO20Y20/IbHUKA.

[TpumeHnenue Teopuu 111 000CHOBAHUS IOCTPOECHUN U BBIYMCIEHUI. APryMEHTUPOBaHUE CBOUX
CYXKICHHI 0 B3aMMHOM PAacCOJI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

BueaynuTopHas (camocTosiTe/ibHasi) padora o0y4aromuxcs 10

Pemenue 3anau no teme «I eomerpuueckue GpUrypbl Ha IIIOCKOCTH 2 2

Cocranenue Tabuuipl o TeMe «B3auMHoOe pacioyiokeHue NpsIMbIX M IUIOCKOCTEH B IPOCTPAHCTBEY 2 3

Cocrapnenue Tabnuupl o teme «llapamienbHOCTh B IPOCTPaHCTBEY 2 3

Pemenue 3anay no teme «lIpsmble 1 MJIOCKOCTU B IPOCTPAHCTBEN 4 2
Tema 5 12 2
Kom0unaropuka OcCHOBHBIE TOHATHS KOMOWHATOPUKH. 2

3aauM Ha MOJICYET YKClia pa3MEeIlleHUi, IepecTaHOBOK, COUETaHHH.

Pemenue 3a1au Ha nepeGop BapuaHTOB. 8

®opmyna ouHoma Hetotona. CoiicTBa OMHOMUHANBHBIX KO3 duninenToB. Tpeyronbuuk Ilackans. 5

XapakTepucTHKA OCHOBHBIX BH/I0B eAATeIbHOCTH CTYAeHTOB: V3yueHue npaBuia KOMOMHATOPUKU

Y TIPUMEHEHUE MPU pelIeHNH KOMOMHATOPHBIX 33/1a4. Penienne koMOMHATOPHBIX 3a7ja4 METOJIOM

nepebopa ¥ 1o NMpaBUily YMHOKEHHS.

O3HakoOMJIEHHE C TOHATUSIMH KOMOMHATOPUKU: Pa3MEIIEHUsIMHU, COYETAHUSIMU, TTEPECTaHOBKAMU U

dopmynamu 1715 X BbrauciieHus. O0bsACHEHHE U TPUMEHEHHEe (OPMYIT ISl BBIYUCICHUS pa3MEIIeHUH,

MepPEeCTaHOBOK M COUYETaHUM Mpu perieHnu 3a1a4. O3Hakomienue ¢ OuHomoM HeiotoHa u

TpeyroiabHuKoM [lackans. Pemenne npaktnyeckux 3a1ad ¢ UCIOIb30BAHUEM ITOHATHI U IPABUII

KOMOMHATOPUKHU

BueayauTopHasi (camocTosiTe/IbHAs1) padoTa 00yyarouuxcst 6

CocraBieHue Npe3eHTalnu 10 TeMe «JIeMEHThl KOMOMHATOPUKI 6 3
Tema 6 16 2
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Koopaunatsl u | [IpsmoyronpHas (ekapToBa) cucTeMa KOOPAMHAT B IIpocTpaHcTBe. PopMylia pacCTOSTHUS MEXTY IBYMS 4
BEKTOPBI TOYKaMH. Y paBHEHUS cPepbl, ITIOCKOCTH U MPSMOH.
Bekrtopel. Monynbs BekTopa. PaBeHCTBO BEKTOPOB. ClI0’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO. 10
Paznoxenne BekTOpa M0 HampaBJICHUSIM. YTOJ MEXAY AByMs BeKTopamu. [Ipoekuust BeKTopa Ha OCh.
Koopaunarsl BekTopa. CkasipHOE IPOU3BEEHUE BEKTOPOB.
Hcnonp30BaHnEe KOOPAMHAT M BEKTOPOB IPU PEIIEHUHM MATEMATUYECKUX W NPUKIIAJHBIX 3a/ad. 2
IIpakTnyeckue 3aHATHS
Bekropel. /[elictBusa ¢ Bektopamu. [lekapToBa cHCTEMAa KOOPAMHAT B MPOCTPAHCTBE. Y PABHECHHE
OKPYKHOCTH, cepbl, MI0CKoCcTU. PaccrosHue mexay Toukamu. J[eficTBuS ¢ BEeKTOpaMu, 3aJaHHBIMU
KoopauHaTamMu. CKaJIIpHOE ITPOU3BEAECHNE BEKTOPOB.
BekTopHoe ypaBHEeHHE NPSAMOUN U TIIOCKOCTH.
Hcnonb3oBaHue BEKTOPOB IIPU JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
XapakTepucTHKAa OCHOBHBIX BU/IOB /1eAITEJILHOCTH CTYyAeHTOB: O3HaKOMIJIEHHE C TIOHSATHUEM BEKTOpA.
N3yuenue nexkapToBOil CUCTEMBbI KOOPJAMHAT B IPOCTPAHCTBE, IOCTPOCHUE MO 3aIaHHBIM KOOPJAUHATAM
TOYEK U IUIOCKOCTEH, HaX0XkAeHNEe KoopAUHAT Touek. Haxoxnenune ypaBHEHUIN OKPYKHOCTH, CHEPBI,
IJIOCKOCTH. BrIunciaeHnue paccTosHuil Mex1y TOUkaMmu. M3yueHne cBOMCTB BEKTOPHBIX BEJIUYMH,
IIPABUJI PA3JI0KEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABUJI HAXO0KIEHUSI KOOPAUHAT BEKTOPa
B IIPOCTPAHCTBE, MIPABUJI ACHCTBUI ¢ BEKTOPAMU, 3aJaHHBIMU KOOPJIMHATAMH.
IIpuMeHeHne Teopuy NpyU PELICHUH 3a4a4 Ha JEHUCTBUA ¢ BEKTOpaMH. V3ydeHne CKaspHOTO
IIPOU3BENICHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS NPSAMOH U IIockocTu. [Ipumenenune reopun npu
pEeLIeHNH 3a]1a4 Ha AEMCTBUSI C BEKTOPAaMU, KOOPJAMHATHBIN METOM, IPUMEHEHUE BEKTOPOB IS
BBIUMCJICHNSI BEJIMYMH YIJIOB U paccTOSTHUNM. O3HaKOMIJIEHHE C I0KA3aTelbCTBAMH TEOPEM CTEPEOMETPUH
0 B3aMMHOM PacCIOJIOKEHUH IPSIMBIX U IUNIOCKOCTEN € UCIIOJIB30BAHUEM
BEKTOPOB
BueaynuTopHas (camocTosiTe/ibHasi) padora o0ydaromuxcst 8
CocrasieHune npe3eHTannu «J/lekapToBbl KOOPAWHATHI HA TUIOCKOCTH U B IIPOCTPAHCTBE 3 3
Cocranenue Tadbmmibl «KoopauHaThl U BEKTOPE ((hOPMYITBI TSl pEIISHUs 3a/1a4) 2 3
Pemenue 3amau mo teme «KoopauHaThI 1 BEKTOPHI» 3 2
Tema 7 31
OcHoBBI OcHoBHble noHsATHA Pannannas mepa yrna. BpamarensHoe asuxeHue. CHHyC, KOCUHYC, TAaHT€HC U 3 1,2
TPUTOHOMETPHUH KOTaHI'€HC YHCIA.
OcHoBHBIE TpHUrOHOMeTpHYecKHe TokAecTBAa DopMynbl mnpuseaeHUs. DopMysbl  CIO0KEHHUS. 8
Dopmyinsl yaBoeHUs1. @OpMyIIbl TOJIOBUHHOTO YIJIA.
IIpeoGpa3oBanusi MNpocTedIIMX TPUTOHOMETPHYECKMX BbIpaxeHui. I[IpeoOpazoBaHue CyMMBbI
TPUTOHOMETPUYECKUX (YHKIMA B MPOU3BEACHHE U TMPOU3BEIACHHS B CymMMy. BelpaxeHue 6

TPUTOHOMETPUUYECKUX (DYHKIUH Yepe3 TAHT€HC MMOJIOBUHHOTO apryMEHTA.
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Tpuronomerpuyeckne ypaBHeHHs1 1 HepaBeHcTBa lIpocTeiiline TpUTOHOMETPUYECKUE YPABHEHMSL.
[Ipocreiimme TpuroHoMeTrpuyeckrue HepaBeHCTBA. (OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIHH.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTHyeckue 3ausaTUs PaguaHHbIl METOI U3MEPEHUS YIJIOB BPALLEHUS U CBSI3b C IPalyCHON MEpOH.
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA, (POPMYJIbI CIOKEHUS, YABOCHU, IPeoOpa3oBaHUE CYMMBI
TPUTOHOMETPUUECKHUX GbyHKIMH B IIPOU3BENICHUE, npeodpa3oBaHue IIPOU3BEICHUS
TpUrOHOMETpUUecKMX GyHKUMH B cymmy. Ilpocreiimme TpuroHoMeTpuyeckue ypaBHEHHA U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIIMU: apKCUHYC, ApKKOCHHYC, apKTAHT€HC.

14

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYAeHTOB: l3ydyeHne paguanHoro Merosa
U3MEpPEHUs YIJIOB BpallleHUsI U UX CBSI3U C rpagycHON Mepoil. M300paxeHne yrioB BpallleHus Ha
OKPYKHOCTH, COOTHECEHHUE BEJIMYUHBI yIJia C €ro pacrnosnoxenrueMm. @opMyIupoBaHue ONpeaeIeHUu
TPUTOHOMETPUUYECKUX (DYHKLUH /ISl YTII0B OBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOIO TPEYrOJIbHUKA U
00BsicHEHHE UX B3auMOCBs3U [ [pyuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX TOXK/IECTB J1JIs1 BBIYUCIICHUS
3HAYEHUH TPUTOHOMETPHUECKUX (PYHKIMHA 10 OJHON U3 HUX. M3ydueHue OCHOBHBIX (opMyIl
TPUTOHOMETPHHU: (POPMYJIBI CIIOKEHHSI, YIBOCHUS, IPEOOPA30BaHHU CyMMBI TPUTOHOMETPHUYECKUX
(GyHKLUI B IpOU3BEICHUE U IPOU3BENICHHS B CyMMY U IPUMEHEHUE IPU BBIYUCICHUN 3HAUE€HUS
TPUTOHOMETPUUECKOT0 BBIPAXKEHUSI U YIpOLIeHUs! ero. O3HaKOMIIEHHE CO CBOMCTBAaMH CUMMETPUH
TOYEK Ha €AMHUYHON OKPY)KHOCTH U IIPUMEHEHHUE UX JUIsl BbIBoJa (opMyi npuBeaeHus Pemenue mo
dbopMynaM U TPUTOHOMETPUUECKOMY KPYTy MPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
[TpumeHneHre oOLIMX METOIOB PEIIeHUs YpaBHEHU (IIpUBEIEHUE K JIMHEHHOMY, KBaJPaTHOMY, METOJ]
pa3I0KEHUS HA MHO>KUTENH, 3aMEHBI [IEPEMEHHON) TIPU PELLIEHUN TPUTOHOMETPUUECKUX YPaBHEHUM.
YMeHue oTMeqaTh Ha Kpyre perieHus MpoCcTeHINX TPUTOHOMETPUYECKUX HepaBeHCTB O3HAKOMIIEHHUE C
HOHATHEM OOpaTHBIX TPUrOHOMETpHUecKuX (QyHKIM. M3yuenue onpenenenuit apkcuHyca,
apKKOCHHYCAa, apKTaHT'€Hca YKciia, opMyIUpoBaHue X, H300pakeHne Ha eAMHUYHON OKPYKHOCTH,
NPUMEHEHUE NPU PEeLUICHUH YpaBHEHUN

BueayauTopHas (caMOCTOsATeIbHAs1) PadoTa 00y4alomuXCs 16
Pemrenue 3amad Ha BEIYUCIICHIE 3HAYCHUH TPUTOHOMETPHUYECKUX (YHKITAN 2 2
Pemienue 3anau no reme «PopMysibl TPUTOHOMETPUN 6 2
CocraBieHne KOMIIBIOTEPHOM mpe3eHTauuu mo teme «OrmnpeneneHne pacCcTOSHUS O HEJOCTYIMHOU 8 3
Touku. Orpe/iesieHue BEICOTHI HEJJOCTYITHOTO IPEIMETa

Tema 8 18

@Oyukuun U ux | PyHKUUH.

cBoiicTBa u | OOnacTp onpeneneHuss 1 MHOKECTBO 3HaYCHMH; rpaduk (YHKIUH, IIOCTPOCHUE TPapUKOB (YHKIUH, 4

rpaguku 3aJJaHHBIX Pa3IMYHBIMU CIIOCOOAMH.
CpoiicTBa GpyHKIIMM. MOHOTOHHOCTB, YETHOCTD, HEYETHOCTh, OTPAaHUUYEHHOCTb, IEPHUOAUYHOCTD.
ITpomexxyTku Bo3pacTaHMs M yObIBaHMsI, HauOOJIbIlIee M HaMMEHBIIEE 3HAYCHMsI, TOUKH SKCTPEMyMa. 10
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I'padmueckas unTepnperanus. [Ipumepsl (GyHKIMOHATIBHBIX 3aBUCMMOCTEH B PEAIbHBIX MpOLEccax H
SBICHUAX. ApudmeTndeckue onepaunu Haj GyHkuusaMu. Croxnas pyHkuus (kommnozunus). [lonstue o
HENPEePbIBHOCTH (PYHKIIHH.

Ooparnble pynxkuuu. OOnacte ompeneneHuss W o0jacTh 3HaueHW oOpaTHOW QyHKuuHU. I'padux
o0paTHO# (yHKIIUH.

CreneHHble, MoOKa3aTelbHble, JorapugpmMuiyeckue M Tpuronomerpuyeckue ¢pyHkuuu. OOpaTHbIC
TpuroHomerpuueckue QpyHkuuu OnpeneneHus QyHKuui, ux cBoiictBa u rpaduku. IIpeoOpasoBanus
rpaduxoB. IllapamienpHbIi TEPEHOC, CHUMMETPHUST OTHOCHUTENBHO OCEH KOOpAWHAT W CHMMETPHS
OTHOCHUTEJIBHO Hayajga KOOPAMHAT, CHMMETPHUS OTHOCUTEIBHO IPAMOM y = X, pacTsDKEHHE U CiKaTHhe
BJIOJIb OCEM KOOPJAMHAT.

IIpakTHyeckue 3aHATHS

[Tpumepsl 3aBUCMMOCTEW MEXIy MEPEMEHHBIMU B pEajbHBIX IpOLECCaX M3 CMEXKHBIX JAUCLHUILIMH.
Onpenenenue ¢yukuuid. Iloctpoenne u urenue rpaduxoB QyHkuuil. HccinenoBanue (yHKIMU.
CBolicTBa JMHEMHOM, KBagpPAaTUYHOW, KYCOYHO-JTMHEMHOM U  ApOOHO-TMHEHHOW  (YHKIIM.
HenpepbiBable 1 nepuoguueckue ¢(yHkiuu. CBOHCTBa M rpaduKu CHHYyca, KOCHHYCa, TaHI€HCAa U
kotanrenca. OOparneie QyHKIMH U uX rpapukd. OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIHU.
[IpeoOpazoBanust rpadpuxa ¢yHkuuu. [apmonuyeckue  kosiebanus. [lpukmagHele  3a1ayu.
[TokazarenbHble, JJIOrapupMUUECKHe, TPUTOHOMETPUYECKUE YPaBHEHHS] M HEPABEHCTBA.

XapakTeprcTHKa OCHOBHBIX BH/0B J1eSIT€JIbHOCTH CTYAeHTOB: O3HAaKOMIIEHHE C IOHATHEM
NEepEeMEHHOM, MpUMepaMu 3aBUCUMOCTEN MKy iepeMeHHbIMU. O3HaKOMJIEHHE C MTOHATHEM Ipaduka,
orpezeNieHue NPUHAIJIEKHOCTH TOUKU Tpaduky pyHkiuu. OnpeneneHue no Gopmyse npocTeniei
3aBHCHUMOCTH, BUJa ee rpaduka. Beipaxkenue mo popmyine ogHol nepeMeHHON yepes Ipyrue.
O3HakoMJIeHHE ¢ orpesiesieHneM (pyHKINU, GOpMYTUPOBAaHUE €TO.

Haxosxnenue obiactu onpeseneHus 1 ooaactu 3HaueHui GyHkiun O3HakoMIIEHHE ¢ IPUMepaMU
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PeaJbHBIX MPOIECCaX U3 CMEKHBIX TUCHUILTUH. O3HAKOMIIEHHUE C
JI0Ka3aTeIbHBIMH PACCYKICHUSIMHU HEKOTOPBIX CBOMCTB JIMHEHHON M KBaJIpaTUYHOMN (yHKIIHIA,
MPOBEJICHUE UCCIIeI0BAHUS JIMHEHHOM, KyCOUHO-TUHEIHON, IpOOHO-TMHEHHON U KBaJpaTUIHON
¢bynkuui, nocrpoenue ux rpapukos. [locrpoenue u urenue rpadukos pynkuuii. Mccnenosanue
¢byakuun. CocTaBiieHre BUI0B (DYHKIIMI IO JAHHOMY YCIIOBHIO, PEIIEHUE 3a/1a4 Ha SKCTPEMYM.
Brimonnenue npeobpazoBanuii rpaduka Gpyakuun zydenue nowamusa oopamuoii pynkyuu,
orpezesieHue BUIa U no-

cmpoeHue epaguxka 0opamuol QyHKYUulU, HaxoxcoeHue ee ooacmu onpeoenenus u 001acmu 3HaueHul.
[TpumeHneHue cBOMCTB QYHKIIUN MPU UCCIIEIOBAaHUM YPAaBHEHUN U PELICHUH 3a]1a4 Ha DKCTPEMYM.
O3HaKOMJIEHHE C TIOHATHEM CIIOKHOU (yHKIMU Brrurcienne 3HaueHui GyHKIUH 110 3HAYSHUIO
aprymenTa. OnpeneneHue nonoXXeHus: TOYKH Ha rpaduke 1o ee KOopAHUHaTaM U Ha00O0pOT.
Hcnonp3oBaHue cBONCTB (hYYHKIIMIA JJIsi CpAaBHEHHUS 3HAUCHUH cTere-
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Heil u norapugmoB. Iloctpoenue rpagukoB cTeneHHbIX U JorapupmMudeckux GyHKIM. Pemenne
NOKa3aTeIbHBIX U JJOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAM.
O3HaKOMJICHHE C TOHATHEM HENPEPHIBHONW NEPUOANIECKON QYHKINH, (OPMYITHPOBAHHE CBOHCTB
CHHYCa U KOCHHYCA, TOCTpOeHHE UX rpadukoB. O3HAKOMIICHHE C TOHATHEM FAPMOHUYECKUX KOJIeOaHMit
U IPUMEPAaMH TAPMOHUYECKUX KOJICOAHHH /IJIsl OTTMCAHUS TIPOLIECCOB B (PU3HKE

U Ipyrux obnactax 3HaHus. O3HaAKOMJICHHE C TOHATUEM Pa3pbIBHON MEPUOJMUECKON (DYHKIINH,
(dopMyIHpoBaHIE CBOMCTB TAHI'€HCA U KOTAHTeHCA, HOCTPOeHHE UX rpadukoB. [IpumeHeHne cBoicTB
GbyHKUMH U1 CpaBHEHHS 3HAYEHUI TPUTOHOMETPUYECKUX (QYHKIIUH, PEIICHNUs] TPUTOHOMETPHYECKUX
ypaBHEHU. [locmpoenue epaguxos odpamuvix mpueoHoMempuyeckux GyHKyuil u onpeoeneHue no
epaghuxam ux ceoticms. BplnonHeHne npeodpa3oBaHus rpauKoB

BueayauTopHasi (camocTosiTe/IbHAs1) padoTa 00yYarOIuXCcst

Pemenue 3aau Ha HaXOXkJIeHHE 00IACTH ONPEACTICHUS W MHOYKECTBA 3HAUCHUH (DYHKITHH

Pemenue 3anau no reme «VccnaenoBanue GyHKIIHN»

Pemenne npumepoB «CBoiicTBa PYHKITHI

N A w|©

Tema 9
MHOroOrpaHHUKH U
KpYIJible TeJia

2

[op}

NN NN

Bepumnsl, peOpa, rpanu MHOrorpanHuka. Pazseprka. MHOrorpaHHble yribl.

Boinykiblie MHOrOrpanHuku. Teopema Dinepa.

ITpusma. [Ipsimas u HaksoHHAs Tpu3Ma. [IpaBunbHas npusMa.

[MTapamnenenunen. Kyo.

IInpamupa. IIpaBuiibHas nupaMuaa. Y cedeHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B apajijiesienumnesie, B Ipu3Me U upamuie.

Ceuenus Ky0a, MpU3MBbI U TUPAMUJIBI.

[IpencraBnenre o mpaBWIBHBIX MHOTOTpaHHHUKaxX (TeTpa’zape, KyOe, OKTadape, HoAeKadJpe u
UKOCadIpe).

Hunuunap u koHyc. YcedeHHbIN kKoHyc. OCHOBaHUE, BBICOTA, OOKOBAsl IIOBEPXHOCTH, 00pa3yromias,
pa3BepTKa. OceBble CEUEHUS U CEUEHUS, MapajliIeIbHbIE OCHOBAHMUIO.

[Hap u chepa, ux ceuenus. KacarenbHas muockocTs k cdepe.

NPBEEDNDNDDNDDN

XapakTeprcTHKAa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH cTyAeHTOB: OnycaHue U XapakTepucTUKa
pa3IMYHBIX BUIOB MHOTOI'PAaHHUKOB, IEPEUUCIICHIE UX HJIEMEHTOB U CBOICTB. M300paxenue
MHOTOTPaHHUKOB U BBITIOJTHEHHE IMOCTPOCHUSI Ha N300paKEHUAX U MOJEIISIX MHOTOIPaHHUKOB.
Boruncnenue nuHENHBIX 37IEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX

KOH(UTypalusx, apryMeHTUPOBAHNE CBOMX CYXACHUH. XapaKTepUCTHUKa U U300paKeHHe CEUeHMUS],
paseepmku MHO202PaAHHUKOG, BBIYMUCIEHHE III0IaAel nosepxHocrel. Ilocrpoenne npocremmx
cedyeHuit Kyoa, mpu3mbl, mupamuabl. [Ipumerenne GakToB u cBeaeHU U3 TuIaHUMeTpun. O3HAKOMIICHUE
C BUJIaMH CUMMETPHIA B IPOCTPAHCTBE, (HOPMYITUPOBAHHE ONIPEICIIEHUI U CBOMCTB. XapaKTEPUCTHKA
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CUMMETPUU TEJI BPALIEHUsI U MHOTOI'paHHUKOB. [I[pruMeHeHNe CBOMCTB CUMMETPHH IIPU PELLICHUH 331a4.
Hcnonp3oBaHne NpuoOPETEHHBIX 3HAHUN /711 UCCIIE0BAHUS U MOJICIIMPOBAHMSI HECIIOKHBIX 3a/1a4.
N300pakeHre OCHOBHBIX MHOTOIPAHHUKOB U BBIIIOJHEHUE PUCYHKOB IO YCIOBUSAM 3a/1a4
O3HakoMJIEHHE C BUJIaMU TeJ BpaleHus, GOpMyITupOBaHHE UX ONPE/IEICHUI U CBOWCTB.
dopMysIpoBaHHE TEOPEM O CEYEHUH I1apa INIOCKOCTBIO U IJIOCKOCTH, KacaTeJIbHOM K cdepe.
XapakTepucTuKa 1 n300pakeHHE TeJl BpAIllEHUs, UX pa3BEPTKHU, ceueHus. Pemienue 3a1au Ha
IIOCTPOCHUE CECUEHUH, BBIYMCICHUE UIMH, PACCTOSIHUM, YIVIOB, Iuomaneil. [Iposenenue nokazareabHbIX
pacCyKJIeHUU IIpU PELIeHUH 3a1a4. [Ipumenenue CBONCTB CHMMETPUH IIPU PEILICHUH 3a/1a4 Ha Teja
BpalleHus, kKoMOuHanuo Ten.1300paxenre OCHOBHBIX KPYIJIBIX T€J U BBIIOJIHEHHE PUCYHKA 110
YCIIOBUIO 33]1a4H

BueayauropHasi (camocTosiTe/IbHas1) padoTa

13

CocraBneHnue IpEe3CHTaAllUU «IInomank OOKOBOI U ITOJIHOU MMOBCPXHOCTHU MHOI'OT'PAHHUKOB

Cocrasnenue npe3eHranuu «Tena 1 TOBEpXHOCTH BPAILICHUS»

1,2

Tema 10
Hauaja
MATEeMATHYeCKOIo
aHaJu3a

24

IMocaenoBareapHocTu. CriocoObl 3a/laHusl U CBOMCTBA YMCIOBBIX IocienoBaTesnbHOCTeN. [loHsATHE O
npenene  IO0CIEeI0BaTENIbHOCTH. CymecTtBoBaHue  mpezneina  MOHOTOHHOM — OTpaHMYEHHOU
IIOCJIEI0BATEIbHOCTH. CymmupoBaHue IIOCJIEI0BATEILHOCTEM. beckoneyno yObIBaromias
TeOMETPUYECKAs IIPOrPECCHS U €€ CyMMA.

IIpousBonnasi. IloHsAtue o mNpou3BONHOM (YHKIMHU, €€ TeOMETPUUECKMH M (U3MYECKUH CMBICI.
VYpaBHeHue kacarenbHOM K Tpaduky QyHkuuu. IIpons3BogHble CyMMBI, Pa3HOCTH, HPOM3BEACHUS,
yacTHble. [Ipou3BOJHBIE OCHOBHBIX 3J€MEHTAapHBIX (yHKUuN. [IpumeHeHne mnpPoU3BOAHON K
uccieoBaHuio GyHKIMHM 1 nmocTpoenuto rpadukos. [IponsBoaHble 00paTHON (QYHKIIMM U KOMITO3UIIUU
(GyHKIHIH.

IIpuMepsl HUCIONB30BaHUSA NPOU3BOJHOM Il HAXOXKICHHUS HAWIYYIIETO pEUICHUS B IPHUKIATHBIX
3ajauax. Bropas npousBoaHas, ee reoMeTpuueckuil u pusndeckui cmbici. HaxoxaeHne ckopocTu st
npoiiecca, 3aJJaHHOro (OPMYJION U TpaprKOM.

IlepBooOpa3nass m uHTerpaJ. [IpumeHeHHe ONMPENEIEHHOIO0 WHTErpaja JJId HAXOXKIACHUS IUIOIMIaan
KpuBoJHHeHHONH Tpaneuun. Popmyina Heiorona—IJlelioauna. [Ipumepsl NMpuUMeHEHUS MHTErpajia B
¢bu3MKe U TeOMETPHUH.

IIpakTnyeckue 3aHATUA YKcIOBas MOCIEN0BATEIbLHOCTh, CIIOCOOBI €€ 3a/1aHusl, BBIYMCICHHUS YICHOB
nocnenoBarenbHocTu. Ilpenen mocnenoBaTenbHOCTH. beckoHeuHo yObIBaromiass TreoMeTpuyecKas
nporpeccus. IIpousBonHas: MEXaHMYECKUH M TIE€OMETPUUECKUH CMBICI IIPOU3BOAHON. YpaBHEHUE
KacatenbHOM B oOmem Bujne. [lpaBuna u dopmynsl nuddepeHnupoBanus, Tadiuia MPOU3BOAHBIX
arieMeHTapHbIX (yHKuMi. MccnenoBanue QyHKIMHM ¢ MOMOUIbIO MPOU3BOAHON. Haxoxxnenue
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HauOO0JIbIIEr0, HAMMEHBIIETO 3HAYEHUS U SKCTPEMANIbHbBIX 3HAYCHUH (PYHKIINU.

XapakTepucTHKAa OCHOBHBIX BH/IOB JIeSITeIbHOCTH CTYyAeHTOB: O3HaKOMJIEHHE C TIOHATHEM
YHCIIOBOM MOCJIEIOBATEILHOCTH, CIOCO0AMHU €€ 3aJaHtsl, BHIYUCICHUSIMU €€ WICHOB. O3HaKoMieHue ¢
noHamuem npeoena nociedosamenvrocmu. O3HaKOMIICHUE C BBIYACICHUEM CYMMbI OECKOHEYHOTO
YHCIIOBOTO psifia Ha IPUMeEpe BBIYUCICHUS CyMMbl OECKOHEYHO YOBIBAIOLIECH reOMeTpUIeCcKOn
nporpeccuu. Penenue 3a1a4 Ha mpuMeHEHHE POPMYJIBI CyMMbI OECKOHEYHO YOBIBAIOIIECH
reoMeTpuueckoil nporpeccun O3HaKOMJICHHE C IIOHATHEM NPOU3BOAHOIN. M3yuenue u hpopmynrpoBaHue
€€ MEXaHU4YECKOT0 ¥ TEOMETPUYECKOTO CMBICIIA, U3yYEHUE aITOPUTMa BBIYUCICHUS IPOM3BOIHOM HA
pUMepe BBIYUCIIEHUS MTHOBEHHOM CKOPOCTHU U YIJIOBOTO K03(huirenTa kacaTebHOM.

CocraBneHue ypaBHEHHUs KacaTeIbHOM B 001IeM BUE. Y CBOGHHUE MpaBmil AU HepeHIupoBaHHS,
TaOJIMIIBI TPOU3BOIHBIX AIIEMEHTAPHBIX QYHKIUH, TpuMeHeHue 11 TuddepeHrpoBaHus QyHKIIHIA,
COCTaBJICHUS YpaBHEHHS KacaTelbHOU. V3ydeHne Teopem o CBSA3U CBOMCTB (PYHKIIH U TIPOU3BOIHOM,
dbopMynupoBKa HX.

[TpoBeneHME ¢ TOMOIIIBIO MPOU3BOIHOMN UCCIeIOBAHUS PYHKIIMH, 3a-TaHHON (OpPMYIION. Y CTAaHOBIICHUE
CBSI3M CBOMCTB (DYHKIIMH U MMPOU3BOJIHOM 10 ux rpadukam. [IpuMeHenrne npon3BoaHON A peleHUs
3a/1a4 Ha HaXOXKICHUE

HauOO0JIbIIIEr0, HAMMEHBIIIETO 3HAYCHHS U Ha HaX0XKAeHue dKcTpeMyMa O3HaKOMIICHUE C TIOHATHEM
MHTErpaia u neppooOpasHoil. M3yueHne npaBuiia BEIUMCIEHUS IEPBOOOpa3HON U TeopeMbl HproToHa—
JleitOHuna. Pemenue 3aqa4d Ha CBS3b IEPBOOOPA3HOM U €€ MTPOU3BOIHOM, BEIUMCICHHE TTEPBOOOPA3HOM
JUIst TaHHOW (pyHKIMU. Perienue 3a1a4 Ha MpUMEHEHUe UHTEerpasa JUisl BBIYMCIIEHUs (PU3NYECKUX
BEJIMYMH U IUIOIAJEH

BueaynnTopHas (camocTosiTesibHasi) padoTa 00y4aommxcst 12

Pemenue 3aau no teme «@opMysibl M paBuia JUQGepeHIMPOBAHUS 6 2

Pemenue 3anau no Teme «lIprMeHeHe MPOU3BOTHOM» 6 2
Tema 11 15 2
HNurterpan wu ero | IlepBoodpa3nass m mHTerpaj. IIpuMeHeHue onpeneneHHOro MHTErpaja JUlsl HAaXOXACHMS IUIOIIAIu 5
NpUMEHeHue KpuBosMHENHHOM Tpaneuun. Popmyna Herotona—IJleitonuna. Ilpumepsl npUMeHEHHsS HHTErpaia B

(bu3uKe U reOMETpUH.

HN3mepenns B reomerpuu O0beM U ero usmepenue. MHrerpaabHas popmysa oobema.

®opmyiel 00beMa Ky0a, MPSMOYToJIbHOTO apajieNenunea, Ipu3Mbl, HUIHHAPA. 2

®opmyssl 00beMa MUpaMuIbl U KOHYCA. 2

@opMyIibl MJIOLIAIU TOBEPXHOCTEH HUIMHAPA U KoHyca. DopMynbl oObeMa mapa U IUIOMAaAn chepsbl. 2

[TogoGue Ten. OTHOIIEHUS TUIOMAEH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TEI.

. IlpakTHYecKue 3aHATHSA 2

Huterpan u nepBooOpasznas. Teopema HeroTona—IJleiionuma. [IpuMeHenne nHTerpasia K BHIYUCICHHUIO 2

(GU3MUeCKUX BETMYMH U TUIOMIAICH.
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XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYAeHTOB: O3HAaKOMIIEHHUE C IOHATUSAMU
IUIOIAIM U 00beMa, aKCHOMaMH M CBOMCTBaMU. PemeHue 3a1a4d Ha BRIYMCIICHUE TUIOIMIAECH MTOCKUX
buryp ¢ npuMEeHEeHHEeM COOTBETCTBYIOIIUX (POpMYI U (PaKTOB U3 MIIAaHUMETpUU. M3yueHue Teopem o
BBIYUCIICHIH 00BEMOB IPOCTPAHCTBEHHBIX TEJI, pEIIEHHUE 3a/1a4 Ha MPUMEHEHUE (POpMyIT BBIYHCICHHS
o0BvemoB. U3yduenue Gpopmy: sl BBIYUCICHUS TUIONIA/IeH TOBEPXHOCTEH MHOTOIPaHHUKOB U Tell
BpamieHus. O3HaKOMJICHHE C METOAOM BBIYMCIICHHUS TUIOIIAAN TOBEPXHOCTH chepsl. Pemenue 3a1a4 Ha
BBIUMCJIEHHE TUIOLIa/Iel TOBEPXHOCTU POCTPAHCTBEHHBIX TEJ

BueaynnTopHas (camocTosiTesibHasi) padoTa 00y4yarommxcst

Pemrenne 3aJa4 Ha HaXOXKACHHUC HCpBOOGpEBHOﬁ

N

CocraBiieHHEe KOMIBIOTEPHOM Mpe3eHTauuu Ha TeMy «Moe MpeacTaBieHuE O IPOU3BOJHOW U
epBOOOPA3HOI»

Pewmenne 3anau «llimomans KpUBOJIMHEWHON TPATICIM

Tema 12

12

DJIeMEeHTbI TeOPUH
BEPOSITHOCTH.
JJIeMeHTBbI
MaTeMaTH4YeCcKOu
CTATHCTHUKH.

CoObITHE, BEPOSITHOCTH COOBITHS, CIOXKEHHE U YMHOXKEHUE BEpOsTHOCTEU. [lonamue o Hezagucumocmu
cobvimuil. [luckpemnas cuyyainas eeiuduna, 3aKoH ee pacnpeoenenus. Hucnogvlie xapakxmepucmuku
OUCKpemHOU ciydaunol geaudunsl. I[lonamue o 3aKkoHe OONbUUX YUCe.

[IpencraBienne NaHHBIX (TaOJMIBI, JAUArpaMMBI, TPAQUKH), 2eHepalbHas COB0KYNHOCMb, 8blOOPKA,
cpedHee apugmemuueckoe, meouara. Ilouamue o 3a0auax mamemamuyeckou cmamucmuxu. Pewenue
NPAKMUYECKUX 3a0a4 ¢ NPUMEHEeHUEeM 8epOSIMHOCIMHbIX MeMo008.

IIpakTuyeckue 3ausaTus Vcropus pa3BUTHs KOMOMHATOPHUKH, TEOPUU BEPOSITHOCTEH M CTAaTUCTHKU U
WX pOJIb B Pa3IMYHBIX cepax yernoBeuecKou kuzHeaesTenbHocTH. [IpaBuna komOuHaTopuku. Pemre-
HUE KOMOMHATOPHBIX 3a7a4. Pa3Mertienusi, couetanus u nepectanoBku. buaoMm HeloToHa U TpeyronbHUK
[Tackass.

[Ipuknagueie 3agaun. Knaccuyeckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpeMa O
CyMMe BepoATHOCTel. Beruncinenue BepositHocTel. [Ipuknannsie 3amaun. [IpencraBieHue 4MCIIOBBIX
JnaHHbIX. [Ipuknanaele 3anayn.

XapakTepucTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH CTY/IeHTOB: 3ydeHne Ki1acCu4ecKoro
OIIPENIETICHUS BEPOSITHOCTH, CBOUCTB BEPOATHOCTH, TEOPEMBI O CyMMeE BeposiTHOCTEN. PaccmoTpenue
IIPUMEPOB BBIYKCIIEHUS BEpOsTHOCTEN. Perienne 3ajau Ha BBIYUCIIEHNE BEPOSATHOCTENH COOBITHIA.
O3HaKOMJIEHHE C ITPEICTAaBICHUEM YMCIIOBBIX JAHHBIX U UX XapaKTepucTukamu. Pemenue
IPAKTUYECKHX 3a7a4 Ha 00pabOTKY YHCIIOBBIX JAaHHBIX, BHIYMCIECHUE UX XapaKTEPUCTHUK

BueayauropHasi (caMmoCcTOSITE/IbHASL) padoTa 00y4aroMXCH

CocraBneHue mpe3eHTalu «JIEMEHTHI TEOPUHU BEPOATHOCTEH U MATEMAaTUIECKON CTATHCTHKI

Tema 13

20

YpaBHeHnus U
HEPABEHCTBA.

YpaBHeHuss M CcHCTeMbl YypaBHeHWil. PaunuvoHanbHBIE, HUpPpalMOHAIbHBIC, IIOKA3aTEIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI. PABHOCWIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.
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OCHOBHbIE TpPHEMBl HX pelICHUS (Pa3j0oKEHHE HAa MHOXUTEIH, BBEJACHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TPaUUeCKHii METO).

HepaBencrBa. PanuoHnanbHble, HppaluOHalbHbIC, IIOKA3aTEIbHbIE W  MPUSOHOMEMpUYecKue
Hepagerncmea. OCHOBHBIE IPUEMBI UX PELIEHHUS.

Hcnonb3oBaHne CBOWCTB W TpadukoB (YHKIMA TMPU PEIICHUH ypaBHEHUN M HEPaBEHCTB. Metoj 6
UHTEpBAJIOB. [300pakeHHE Ha KOOPAMHATHOW IJIOCKOCTM MHOKECTBA PEILIEHUN ypaBHEHUH U
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpukiagueie 3anauun [IpuMeHeHne MaTeMaTUYECKUX METOMIOB JUUIs PELICHUS COACP/KATEIbHbIX 3a1a4 U3 4
pa3- TUUHbIX o0JjacTel HaAyKH W MpakTUku. VHTepripeTanus pe3yabTaTa, y4eT peallbHbIX OrpaHUYEHUI.
IpakTuyeckue 3ausatusi Kopuu ypaBHenuii. PaBHocwibHOCTH YypaBHeHmidl. [IpeoOpa3oBanme
ypaBHeHU. OCHOBHBIE NIPUEMBI PEIICHUs ypaBHEHMU. Pemenue cucrem ypaBHeHuil. Mcnonb3oBaHue
CBOICTB U TpaduKoB QYHKIUI 1715 pEIIeHUs YPAaBHEHUN 1 HEPABEHCTB. 2

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSAMH O KOPHSX aJIreOpandeckux ypaBHEHUH, IOHATUSIMU
MCCJIEIOBAHMSI YPABHEHHUI 1 CUCTEM ypaBHEHHUN. M3yueHnune Teopun paBHOCUIBHOCTH YPAaBHEHUH U €€
npuMeHenus. [loBTopeHne 3anucu peneHns CTaHIapTHRIX YPaBHEHHIA, IPUEMOB TIPe0Opa30BaHMs
YPaBHEHHUH I CBEJCHMS K CTAHJAPTHOMY YPaBHEHHUIO. PenieHre paloHalbHbIX, UPPALMOHAIIBHBIX,
[I0KAa3aTeNIbHbIX U TPUTOHOMETPUUYECKUX YPaBHEHUN U cucteM. Mcnonab3oBaHue cBOWCTB U IrpauKoB
GbyHKUUH 171 perieHus ypaBHeHUH. [loBTopeHre 0CHOBHBIX IPUEMOB pellieHHs cucTeM. Pemenue
YpaBHEHUH C IPUMEHEHUEM BCEX MPUEMOB (Pa3yIoKEeHNs Ha MHOYKUTEINN, BBEJCHHS HOBBIX
HEHM3BECTHBIX, MMOACTAaHOBKH, I'paduueckoro MeToza).Pemenne cucreM ypaBHEHUH ¢ TPUMEHEHHEM
pa3nuuHbIX cr10co00B. O3HaKOMIIEHHE ¢ OOIMMH BOIIPOCAMU PELICHUSI HEPABEHCTB U UCIIOJIb30BaHHE
CBOWCTB U rpadMKoB (DYHKIMI IPU pelIeHuN HepaBeHCTB. PellleHrne HepaBeHCTB U CUCTEM HEPaBEHCTB C
IPUMEHEHHUEM PA3JINYHBIX cI0co00B. [IpuMeHeHne MaTeMaTH4eCKIX METOJIOB JIJISl PELICHUS
CoJIepKaTeNbHBIX 33/1a4 U3 PA3JIMYHBIX 00JIacTel HAYKHU U MPaKTUKU. HTepnpeTupoBaHHue pe3yIbTaToB
C YYETOM peaIbHbIX OrPaHUYEHUN

BueaynuTopHas (camocTosiTe/ibHasi) padoTa 00y4arommxcst 10
Pemenue ypaBHeHuit 5 3
Pemnrenue HepaBeHCTB 5 3
NTOI'O: AynuTopHbIX 234
CamocTosTensHOM pabOTHI CTYJEHTOB 117
BCEI'O: 351
1. Jl71st XapaKTepUCTUKU YPOBHSI OCBOCHUS YIeOHOT'O MaTeprasa UCTIONb3YIOTCS CIEAYIOINEe 0003HAYCHUS:
2. 1. — o3HaKOMHUTENBHBIH (Y3HaBaHHE U3YUYEHHBIX 00BEKTOB, CBOICTB);
3. 2. — penpOAYKTHBHBIN (BBIOJHEHHUE AEATEIBHOCTH 1O 00pa3ily, MHCTPYKIIMH, METOINYECKUM PEKOMEHIAIMSIM WIN TI0J PYKOBOACTBOM
MpenoiaBare’s);
4. 3. — IPOJYKTHUBHBIN (IJIAHUPOBAHNE U CAMOCTOSITEIILHOE BBIIIOJHEHHE JIEATEIbHOCTH, PELLICHUE TPOOJIEMHBIX, CUTYallMOHHBIX 3aJaHUN).
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3. YCJIOBUS PEAJIA3AIIAM ITPOT'PAMMBI YYEBHOM JTACITATIIIMHBI

3.1 TpeGoBanusi K MUHMMAJIBLHOMY MaTePHAJLHO-TEXHUYECKOMY 00ecreyeHUI0

OcBoeH#me MporpaMMbl Y4eOHOH TUCHUTUTHHBI «MaTeMaThKay mpe/noiaracT HaTndue B
npodeccnoHaIbHON 00pa30BaTeNbHOI OpraHU3alny, peaau3yonei 00pa3oBaTeNbHYIO IPOrpaMMy
cpennero obmiero oopazopanus B peaenax ocoenust OITOIT CITO Ha 6a3e 0CHOBHOT'O 00IIIeTo
o0Opa3oBaHus, yueOHOro KabMHeTa, B KOTOPOM UMEETCSI BO3MOKHOCTh 00€CeUUTh 00ydaromuMces
cBOOOHBIN 10cTyll B UHTEepHET BO BpeMsi Y4eOHOIr0 3aHATUA U MEePHO BHEY4eOHOM
AeATeJIbHOCTH.

[Tomemenue kabuHeTa yoBieTBopsieT TpeboBaHusaM CaHUTApHO-3MUAEMUOJOTHYECKUX IPABUI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO TUTIOBBIM 000py/IOBaHUEM, YKAa3aHHBIM B
HACTOALIMX TPeOOBaHUAX, B TOM YHCIIE CIELMATIM3UPOBAHHON yueOHOI MeOeblo U CpeACcTBaMU
00y4YeHHMsI, JOCTATOUHBIMH JIJIs BHIIOJIHEHUS TPEOOBAHUN K YPOBHIO IIOJrOTOBKU OOYYaIOIIUXCS.

B kabunere nmeercs MylbTUMEIUITHOE 000pyI0BaHUE, TOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNbHOT0 MPOIEcca MOTYT IPOCMATPUBATh BU3YAJIbHYIO HH(POPMALUIO IO MaTEMaTHKE,
CO3/1aBaTh MPE3CHTAINH, BUI€OMATEPHAIIbI, HHBIE TOKYMEHTHI.

B cocrtaB y‘le6HO'MeTO,Z[H‘leCKOFO U MaTCpUAIIbHO-TCXHHUYCCKOI'O obecnieueHus IIporpaMmbl y‘IC6HOI>i
JUCHUILIMHEI «MaTteMaTHKa BXOIAT:

® MHOFO(bYHKI_[I/IOHaJIBHHﬁ KOMINJICKC IIPEIIoAaBaTeCliAd;

¢ HarJIiAHbIC mocoous (KOMHJ’IGKTBI yLIe6HI)IX Ta6J'II/IH, IJ1aKaTOB, IOPTPETOB BhIAAOINXCSA YYCHBIX -
MAaTEMAaTUKOB U I[p),

* “”H(GOPMAITMOHHO-KOMMYHUKATHUBHEIE CPE/ICTBA,;
* SKPaHHO-3BYKOBBIE ITOCOOMS;

* KOMILJICKT TEXHHYICCKOM AOKYMCHTAIMKU, B TOM YUCJIC TaCIliopTa Ha CPEACTBA 06y‘~IeHI/I$[, HHCTPYKIIUU
1O UX HCIIOJIBb30BaHHUIO U TCXHHUKEC 6C3OHaCHOCTI/I;

* OuOMHMOTEeUHBIH POH.

3.2.AndopmanuonHoe odecrnevyeHue 00ydeHust

PEKOMEHIAYEMAS JINTEPATYPA
Jna cmyoenmos

OcHoBHasl iMTEpaTypa

1. AOpymmna, K. P. Matematuka : yae6uuk st CI10 / K. P. A6aymnuna, P. I'. MyxamerauHoBa. — Capatos :
[Tpodobpazosanue, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5. — TekcT : 351eKTPOHHBIH // DIIEKTPOHHBIH
pecypc ungpoBoii odpazosarensHoii cpeabl CI10 PROFob6pazosanwue : [caiit]. — URL:
https://profspo.ru/books/99917

2. Anekcees, I'. B. Beiciias maremaruka. Teopus u npakruka : yuebnoe nocodue ms CI1O / I'. B. Anekcees, U.
. Xonssun. — Caparos : [Ipodobpazosanue, Aii [In Op Meaua, 2019. — 236 ¢. — ISBN 978-5-4486-0755-
4,978-5-4488-0253-9. — TeKcT : 3NeKTPOHHBIN // DNEKTPOHHBIN pecypc H(POBO 00pa30BaTEIBHON CPEJIbI
CITO PROFo6pasosanwe : [caiir]. — URL: https://profspo.ru/books/81274
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https://profspo.ru/books/99917
https://profspo.ru/books/81274

Kopobetinnkosa, U. FO. Matematuka. Teopus BeposiTHOCTEH : yueOHOE mocodue mst CI1O / U. 1O.
KopoGeitnukona, I'. A. Tpy6eukas. — Caparos : [Ipodobpazosanue, 2019. — 154 ¢. — ISBN 978-5-4488-
0344-4. — TexcT : 2MEeKTPOHHBIN // DNEeKTPpOHHBIN pecypc 1udpoBoit oOpazoBatensHoill cpeast CI1O
PROFo6pazosanwe : [caiit]. — URL: https://profspo.ru/books/86073

MartseeBa, T. A. Maremarnka : yae6Hoe mocobue mst CITIO / T. A. Matseesa, H. T'. Pepkkosa, JI. B. IlleBesena
; mox pemakmnuei [. B. Anekcanaposa. — 2-¢ u3n. — Caparos, Exarepun0ypr : [Ipodobpazosanme,
VYpanbckuii Gpenepanbublii yausepeuret, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. —
TexkcT : 37eKTpOHHBIH // DAeKTpOHHBIH pecypc nunpoBoit oopazosarensHol cpeabl CIIO PROFob6pa3osanue :
[caitr]. — URL.: https://profspo.ru/books/87821

Crupura M.C. Teopus BeposiTHOCTEH m MareMaTudeckas cratuctuka. COOpHHK 3amad : y4de0. mocodue mis.

yupexeHuit cpea. npod. oopazosanus /M.C. Cnupuna, [1.A. Cnupun.- 4-¢ usg., crep.- M. : Usnatensckuit
LeHTp «Akagemus» , 2022. — 192¢.ISBN 978-5-4468-9259-4

Jlonoanumensnas numepamypa

Kynukoa, H. A. COopHUK 3a1a4 CTyI€HUECKUX OJIMMIIHA]l II0 MaTeMaTHKe : COOPHUK 3a/1a4 ¢ YKa3aHUSIMU U
pemenusmu / H. A. Kynukosa, O. B. ®ageeBa. — Camapa : Camapckuii rocy1apCTBEHHBIH TEXHUUECKHNA
yauBepcutet, 9bC ACB, 2019. — 85 ¢. — TeKcT : 31eKTpOHHBIH // DIESKTPOHHBIN pecypc mudpoBoi
obpasosatesbhoii cpeapl CITO PROFo6pasosanwue : [caiit]. — URL.: https://profspo.ru/books/118959
Bepementok, B. B. [IpakTukym 1o MaTeMaTHKe: MOJArOTOBKA K TECTUPOBAHUIO U 3k3aMmeHy / B. B. BepemeHnrok,
B. B. Koxymiko. — 4-e u3n. — Munck : Terpanur, 2020. — 176 ¢. — ISBN 978-985-7171-47-7. — Texkcer :
anektponusiii // 9BC PROFo6paszosanue : [caiit]. — URL: https://profspo.ru/books/117485

CupnopoBa, M. M. Meronuueckue ykazaHus K TPAKTHYECKUM U CAMOCTOATENLHBIM paboTaM 110 MaTeMaTUKE JUIs

ctyneHToB 2 kypca ¢dakymnprera CI10O / M. M. CugopoBa. — bpsHck : bpsHCKHI rocy1apCTBEeHHBIN arpapHbIi
yauBepcutet, 2019. — 76 ¢. — ISBN 2227-8397. — TekcT : 3MeKTpOHHBIH // DNEKTPOHHBIN pecypc nudpoBoit
obpasosarensHoit cpeapt CITO PROFob6paszosanmue : [caiit]. — URL.: https://profspo.ru/books/107905
Hesaenxo, O. B. PaGogast TeTpans mo MareMaTHKe s Ay AUTOPHON U CAMOCTOSTENBHON paOOTHI CTYJEHTOB

nepBoro Kypca (u3ganue tpetbe) / O. B. [IbsiueHko. — BpsiHCk : BpstHCKH rocy1apCTBEHHBIN arpapHbIi
yauBepcutet, 2018. — 108 ¢. — ISBN 2227-8397. — Tekcr : 2neKTpOHHBIH // DIEKTPOHHBINA pecypc

g poBoit oopazoBarensHOU cpensl CIIO PROFo6pasoBanme : [caiit]. — URL:
https://profspo.ru/books/107919

OcHOBBI MaTeMaTHYECKOT0 aHau3a. OnpeaeaeHHbI HHTErpajl 1 HeCOOCTBEHHBIE HHTETPaJIb : yueOHOe
nocoowue s CITIO / U. K. 3y6osa, O. B. Octpas, JI. M. Aunudepora, E. H. Paccoxa. — Caparos :
ITpodhodpazoranue, 2020. — 129 ¢. — ISBN 978-5-4488-0548-6. — TekcT : 251eKTPOHHBIN // DIEKTPOHHBIN
pecypc ungpoBoii odpazosarensHoii cpeabl CI1I0 PROFo6pa3zosanwue : [caiiT]. — URL:
https://profspo.ru/books/92136

OcHoBBI MaTeMaTH4eckoro aHanusa. Heonpenenennsiit uarerpan : yueonoe nocodue ans CIIO / U. K. 3y6osa,
O. B. Ocrpas, JI. M. Andeposa, E. H. Paccoxa. — Caparos : IIpodobpazosanue, 2020. — 119 ¢. — ISBN
978-5-4488-0547-9. — TekcCT : IIEKTPOHHBIH // DIIEKTPOHHBIN pecypc UPPOBOit 00pa3oBaTeNIHLHOMN cpe/Ibl
CIT1O PROFo6pa3zoBanwe : [caiit]. — URL.: https://profspo.ru/books/92135

JuckperHas matematuka : yueoHoe nocooue s CI1O / U. I1. Bononypuna, T. M. OtpsiBankuna, O. C.
Aparnosa, T. A. Oryprosa. — Caparos : [Ipodobpazosanue, 2020. — 107 c¢. — ISBN 978-5-4488-0706-0. —
TekcT : 37eKTpoHHBIH // D1eKTpoHHBIN pecypc undpoBoii oopazosarensHol cpensl CIIO PROFo6pasosanue :
[caitr]. — URL.: https://profspo.ru/books/91863

Artanun, B. I'. CieunanpsHble r1aBbl MAaTEMaTHKH: MHOXKECTBa, Tpadbl, KoMOMHaTOpHKa : yueOHoe nocobue / B.

I'. Aranua. — HoBocuOupck : HoBocuOupckuii rocyiapcTBeHHBIH TexHUYeckuid yausepcutet, 2016. — 83 C.
— ISBN 978-5-7782-2882-5. — TeKcT : 2JIeKTpOHHBIi // DIEKTPOHHBIN pecypc HuppoBoii 00pa3oBaTeIbHOM
cpenapt CTTO PROFo6pasosanue : [caiit]. — URL: https://profspo.ru/books/91534

Bepementok, B. B. Tpenaxxep no MareMaTuke /i1l HOATOTOBKH K LEHTPAJIM30BaHHOMY TECTUPOBAHUIO U
sk3ameny / B. B. Bepemenrtok. — 3-¢ uza. — Mumnck : Terpanur, 2019. — 176 ¢. — ISBN 978-985-7171-36-1.
— TeKcT : aneKTpoHHbI#H // DiekTpoHHBIH pecypc mudpoBoii oopasosarenbhoii cpeasl CITO PROFo6paszoBanwe
. [caiiT]. — URL.: https://profspo.ru/books/88848
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Amnppeesa, 1. FO. OcHoBBI MaTeMaTHUYeCKOTO aHAN3a. DYHKINS HECKOIBKUX IEPEMEHHBIX,
IudQepeHInanbHbIe YpaBHEHUs, KpaTHBIE HHTErpaibl : yueoHoe nmocooue mist CIIO / U. 1O. Annpeesa, O. 1.
Bnosuna, H. B. I'penacos ; ox peaakiueii A. H. Cecexkuna. — 2-e u3a. — Caparos, EkatepunOypr :
[IpodobpazoBanue, Ypanbckuii Gpenepanbubiii yausepceuret, 2019. — 98 ¢. — ISBN 978-5-4488-0393-2, 978-
5-7996-2905-2. — TekcT : 3IIeKTPOHHBIH // DIEeKTPOHHBIN pecypc HudpoBoii oopasoBatensHo# cpeast CI1O
PROFo6pazosanwe : [caiir]. — URL: https://profspo.ru/books/87838

Hogak, E. B. Beicmmas marematnka. Anre6pa : yuebrnoe moco6ue mis CIIO / E. B. Hosaxk, T. B. Psa3anosa, U. B.
Hogax ; nox penakiueii T. B. Pszanosoii. — 2-¢ u3n. — Caparos, ExatepunOypr : IlpodoOpa3oBanue,
VYpanbckuii Gpenepanbubiii yauBepcureT, 2019. — 115 ¢. — ISBN 978-5-4488-0484-7, 978-5-7996-2821-5. —
TexcT : 31MeKTpOHHEBIH // DNeKTpOHHBIN pecypc mudpoBoit oopasoBarenbHoil cpenbl CIIO PROFo6pasoBanue :
[caiiT]. — URL: https://profspo.ru/books/87795

DneMeHTHI BBICIIel MaTeMaTuku : yuebHoe mocobue mis CIIO / B. U. benoycosa, I'. M. Epmakosa, M. M.
Muxanesa [u ap.] ; mon penakiueit b. M. Beperennukosa. — 2-¢ uzn. — Caparos, ExatepunOypr :
[Ipodhobpazosanue, Ypanbckuii hpenepanpubiii yausepeuret, 2019. — 296 ¢. — ISBN 978-5-4488-0395-6,
978-5-7996-2795-9. — TeKCT : NIEKTPOHHBIH // DIEKTPOHHBIN pecypc UPPOBOit 00pa3oBaTEIHLHOMN Cpe/Ibl
CITO PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/87794

Martseesa, T. A. Maremaruka : yueonoe nocobue st CITIO / T. A. Marseesa, H. I'. PepkkoBsa, JI. B. IlleBenesa

; mon penakuueit 1. B. Anekcanaposa. — 2-e m3n. — Caparos, ExkarepunOypr : IIpodobpazoBanue,
VYpansckuit ¢penepanbaeiii yausepcuret, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. —
TeKcT : 3NeKTPOHHBIH // DIeKTPOHHBIN pecypc 1udpoBoi oopazoBarenbroil cpenbl CIIO PROFo6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/87821

Kopo6eitaukosa, 1. FO. Marematuka. Teopust BeposTHOCTeH : yuebHOe mocobue mist CI1O / U. 1O.
KopobGeitaukosa, . A. TpyOernkas. — Caparos : [IpodobpazoBanne, 2019. — 154 ¢c. — ISBN 978-5-4488-
0344-4. — Tekcrt : 3NeKTPOHHBIH // DNEKTPOHHBIN pecypc UppoBoi oOpa3zoBaTenbHOl cpeasl CITO
PROFo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/86073

Kouetkosa, 1. A. Maremaruka. [Ipaktukym : yae6HOoe mocooue / M. A. Kouetkosa, XK. U. Tumomiko, C. JI.

Cenesenb. — MuHCK : PeciyOnnkaHckuii ”HCTATYT TipodeccroHanbHoro oopazoanus (PUIIO), 2018. — 505
c. — ISBN 978-985-503-773-7. — TekcT : 3neKTpOHHBIH // DNeKTPOHHBINA pecypc U poBoil 00pazoBaTensHON
cpeapt CITO PROFo6pasoranue : [caiit]. — URL.: https://profspo.ru/books/84874

MyxametnunoBa, P. I'. Marematuka. [lonroroBka k ®denepaabHOMy HHTEPHET-9K3aMeHY : y4eOHO-
Mmetoandeckoe mocodue st CI1O / P. I'. MyxamernuHoBa. — Capatos : [IpodobpazoBanue, 2019. — 117 c. —

ISBN 978-5-4488-0256-0. — TekcT : 35eKTPOHHBIN // DIIEKTPOHHBIH pecypc UPpOBOi 00pa3oBaTeIbHON
cpeapt CITO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/83655

Anexkcee, ['. B. Boiciias matemaruka. Teopus u npaktuka : yaeonoe nmocooue s CITO / I'. B. Anekcees, U.
. Xonssun. — Caparos : [IpodobOpazosanue, Aii [Tu Op Meama, 2019. — 236 ¢. — ISBN 978-5-4486-0755-
4, 978-5-4488-0253-9. — TeKcT : 31eKTPOHHBIHN // DNEKTPOHHBIN pecypc H(POBOH 00pa30BaTENbHON CPeIbl
CIIO PROFo6pa3zoanue : [caiit]. — URL: https://profspo.ru/books/81274

Anmaros, A. B. Maremaruka : yaednoe nmocodue ans CI1O / A. B. Anmatos. — 2-¢ u3x. — Caparos :
IIpodhodpazoranue, Aii [Tu Op Meaua, 2019. — 162 ¢c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. —
TeKcT : 31eKTPOHHBIH // DIeKTPOHHBIN pecypc 1udpoBoi oopazoBarenbroil cpenbl CIIO PROFo6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/80328

I'punnesa, U. B. Teopus BEposITHOCTEH 1 MaTeMaTHYECKasi CTaTUCTHKA : yueOHoe nocodue / Y. B. T'punnesa,

JI. . ®enynosa, B. I1. llankuii. — Boponex : Boponexckuii ['ocynapcTBeHHBI ATpapHbIil Y HUBEPCUTET UM.
Wmmneparopa Ilerpa Ileporo, 2017. — 165 ¢. — ISBN 2227-8397. — TekcT : 37eKTPOHHBIHN // DNEKTPOHHBIN
pecypc uupoBoii oopaszosatenbHoit cpensl CIIO PROFo6pasoBanue : [caiir]. — URL:
https://profspo.ru/books/72762

Maremaruka. Yacts 1 : yaeonoe nocodue / B. E. Bernapsin, A. H. Bamekun, B. 1O. KBauko, E. A. [Tuukypenko

; mox penakuueit A. H. Bamekun. — Mocksa : Poccuiickuii rocyapCcTBEHHBIN YHUBEPCUTET MPABOCY AN,
2015. — 184 c. — ISBN 978-5-93916-473-3. — TekcT : 3JIEKTPOHHBIN // DIEKTPOHHEIN pecypc nudpoBoit
obpasosarensHoit cpeant CITO PROFo6pa3zosanmue : [caiit]. — URL: https://profspo.ru/books/45226
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21. Manaxos, A. H. Beiciiast matemaTrKa : yaeoHoe nocobue / A. H. Manaxos, H. 1. Makciokos, B. A.
Hukunmkua. — Mocksa : EBpasuiickuii OTKpBITEIH HHCTHTYT, 2009. — 396 ¢. — ISBN 978-5-374-00194-5. —
TeKcT : 27eKTPOHHBIH // DIeKTPOHHBIN pecypc 1udpoBoii oopazoBarenbroil cpenbl CIIO PROFo6pa3oBanue :
[caiit]. — URL: https://profspo.ru/books/10643

s npenonaBareJiei

006 obpazoBanuu B Poccuiickoit @eneparun: denepanpubiii 3akon ot 29.12. 2012 Ne 273-D3 (¢
U3MEHEHHUSIMH U TOTIOTHCHUAMH).

[Tpuka3 MunucrepctBa npocsemienus Poccuiickoit @enepammu ot 31.05.2021 «O6 yTBep:kIeHUH
(enepanbHOro rocy1apcTBEHHOr0 00pPa30BaTEILHOIO CTaHIapTa OCHOBHOTO OOLIEr0 00pa30BaHUs».

IIpuxa3z MunucrepctBa npocsemieHus Poccuiickoit @eneparyu ot 12.08.2022 Ne 732 "O BHeceHUH
M3MEHEHUH B (heaepalibHbIi TOCYAapCTBeHHBIN 00pa3oBaTeNbHBIN CTaHIAPT CpeTHero o0IIero oopa3oBaHus,
YTBEepXKACHHBIN MprKka3oM MuHcTepcTBa 00pa3oBanns 1 Hayku Poccuiickoit deneparun ot 17 mas 2012 1. No
413"(3apeructpupoan 12.09.2022 Ne 70034).

[IpumepHast ocHOBHasi oOpa3oBaTeNbHAs NPOTpaMMa CpPETHEro oOImero oOpa3oBaHUs, OJOOpEeHHAS
pemeHreM ¢eaepaIbHOr0 Y4eOHO-METOJUUECKOro 00beIMHEHUS 10 001eMy 00pa3oBaHUIO (IPOTOKON OT 28
mtoHs 2016 1. Ne 2/16-3).

HNuTepHeT-pecypcesl

www. fcior. edu. ru (MudopMaiioHHbIe, TPEHHPOBOYHBIE M KOHTPOJIBHBIC MATEPHAITBI).

www. school-collection.edu.ru (EmuHast koyiekiuu IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB).
Y4eOHOe n3nanue

Exponenta.ru http;//www.exponenta.ru KomnauusSoftlint. OGpa3oBaTenbHBI MaTEMAaTHYECKUI  CAMAT.
Marepuansl Ui CTYICHTOB: 3a/1a4H C PEHICHUAMH, CIIPABOYHHK IO MaTeMaTHKe, dJIEKTPOHHBIC KOHCYIbTAI[HH.
Iazera «Matematuka» M3narensckoro nqoma «IlepBoe centsiopsi» http://mat.1septemr.ru

MaremaTrka B OTKpbITOM KoJutemke http://www.matematiks.ru

Math.ru. Maremaruka u o6pazoBanue. Http://www.math.ru

MOCKOBCKHIi IIGHTP HENPEPhIBHOrO MateMaTuueckoro oopasosanust (MIIHUO) http://www.mccmath.ru
Allmath:ru — Bcs matematuka B omHOM Mecte htto://www.allmath.ru

EgWorld:Mup matemarnueckux ypaBuenui http://egwirld.ipmnet.ru

Bcest anemMenTapHast MaTeMaTHKa: CPEIHSSI MaTeMaTnieckas HHTepHeT-mkoa. http://www.bym math.net
I'eomerpuyeckuii mopranhttp://www.neive.by.ru

I'paduxu pyHKIMIA http://graphfunk.narod.ru

JluaakTuueckue MaTepHalisl 1o MHpOpMaTHKe U MaTeMaTuke. hitp://comp-science.narod.ru

JuckperHas MaTemaTrka: anroputMsl (mpoekt ComputrAlgorithmTutor) http://rain.ifmo.ru/cat/
EI'D 1o MatemaTuKe: MMOATOTOBKA K TeCTHpoBaHuio http://www.yztest.ru

3agayHuK U1 TIOATOTOBKY K OJMMITMAAAM 10 MaTeMatuke http://tasks.ceemat.ru

3aHuMaTenbHAs MATEMAaTHKa — IIKOJIbHUKAM (OJMMITHA/IbI, UTPhI, KOHKYPCHI TI0 MAaTEMATHKE)
http://www.maht-on-line.com

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

MaremaTtwueckue a0z hitp://www.etudes.ru

MaremaTtrika on-line cripaBouHast ”H(GOPMAIKS B TOMOIIL CTyAeHTY http://www.manhtm.hl.ru

Maremaryka B IOMOLIb MIKOJBHUKY U CTYACHTY (TeCThI 1o MatemaTuke online) http://www.mathtest.ru
Marematrka Jijisi HOCTyMaromux B By3sl http://www.matematika.agava.ru

Maremarnka: KoHCyIIbTallMOHHBIN LIEHTp NpernonaBartelnei u BeimyckHukoB MI'Y http://school.msu.ru
Maremaruka u nporpammupoBanue http://www.mathhrog.narod.ru

MaremaTrueckue OJIMMITAAIBI U OJIMMITMAIHBIE 3amaun http://www.zaba.ru
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MesxayHapoIHBI MaTeMaTHUeCKUi KOHKYype «Kenrypy» http://www.kenguru.sp.ru

MockoBcKkas MaTeMaTHyecKas OMMIIMana IKoJIbHUKOB http://olympiads.mccme.ru/mmo/
Peme6ruk.Ru:Bricias MaTeMaTrnka M 5KOHOMETpHS — 3a1aun, pemenns http://www.reshebnik.ru

Caiit snemenTapHoii Maremarnku Jmutpus ['ymuaa http://www.mathnet.spb.ru

Typuup ropoaoB — MekayHapoIHas MaTeMaTHIecKast OJMMITHA/Ia TS IKOJILHUKOB http://www.turgor.ru
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4. KOHTPOJIb 1 OLIEHKA PEYJIbTATOB OCBOEHUSI YYEBHOM JAUCIUILIMHBI

Pe3yabTarnl 00yyeHus

(ocBOEHHBbIE YMEHHSI, YCBOEHHbIE 3HAHUA)

@®opMbI U METOBI
KOHTPOJISAA M OLleHKH
pe3yJabTaToB
o0yueHust

Ymenua:

— CaMOCTOATCIIbHO ONIPCACIIATh HCIIU ACATCIIBHOCTU U COCTABJIATDH
IIJIaHBL ACATCIIBPHOCTHU, CaMOCTOATCIIbHO OCYIICCTBIIATD,
KOHTPOJHUPOBATH U KOPPECKTUPOBATh ACATCIIBHOCTD, UCITIOJIE30BATh

BC€ BO3MOXKHBIC PECYPCHI AJI1 JOCTHUIKCHUA ITOCTABJICHHBIX ueneﬁ u

pcajm3anuu 1JI1aHOB ACATCIbHOCTH, BBI6I/IpaTB YCIICIIHBIC
CTPATCIUM B PA3JIMYHBIX CUTYyallUAX,

— IPOAYKTHBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B IIpoLecce
COBMECTHOH ACATENBHOCTH, YYUTHIBATD ITO3UIIMU IPYTUX
YYaCTHHUKOB JICATEIILHOCTH, 3(P(PEKTUBHO pa3pemaTb KOH(PIHUKTEI,

— BIIa/IETh HABBIKAMU MIO3HABaTENbHOM, yueOHO-
MCCJIEI0BATENLCKOM U MMPOCKTHOM JESITEIIbHOCTH, HAaBBIKAMU
paspelieHus npodseM; CiocOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY IOMCKY METOJ/IOB PEIICHUS TPAKTUYECKUX
3a[a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

— BJIa/IETh HaBbIKAMU CAMOCTOSITEIbHON NH(OPMAaLIOHHO-
IIO3HABATEJILHON JEATEIbHOCTH, BKIIOYAsl YMEHUE
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMAIUH,
KPUTHYECKH OIIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO,
MOJIy4aeMy0 U3 pa3JIMYHbIX UCTOYHUKOB;

— BJIAJACTH A3BIKOBBIMH CPEACTBAMU: YMCHUC SICHO, JIOTUYHO U
TOYHO HU3JIaraTb CBOXO TOYKY 3pCHUS, UCIIOJIb30BATh A[ICKBATHBIC
A3BIKOBBIC CPEACTBA,

— BJIaJIeTh HAaBBIKAMH MMO3HABATENHHON peliekcuu Kak 0CO3HAHUS
COBEPILAEMBIX JEUCTBUN U MBICIUTEIbHBIX MPOLIECCOB, UX
pPE3yNbTAaTOB M OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TTO3HABATENIBHBIX 337144 U CPEACTB JIJIS UX JTOCTHIKEHUS,

— BJIAJIETh L[EJICYCTPEMIICHHOCTBIO B IIOUCKAX U IPUHATUU
peleHnid, COOOpPa3UTENbHOCTHIO U MHTYHIIUEH, pa3BUTOCTHIO
IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTHIO
BOCIIPUHUMATh KPacoOTy U TAPMOHUIO MUDA;

— BJIaJ€Th CTAHAAPTHBIMHU IpUEMaMHU PCIICHHA PAllMOHAJIBHBIX U
HppanoOHaJIbHBIX, ITOKA3aTCIIbHBIX, CTCIICHHBIX,

Onenka pe3ynbTaToB
MUCBMEHHOTO U YCTHOT'O
OTIPOCOB.

OreHKa KOHTPOJIBHOM pabOTHI.

OreHka pe3yabTaToB
[PAKTUYECKON pabOTHI.

OreHKa pe3ynbTaToB
CaMOCTOSTENTbHON paboThI

Orenka pe3yabTaToB
CaMOCTOSITENTLHON pabOThI

OueHka pe3ynbTaToB
TECTUPOBAHUS

OI.[CHKa PE3yJIbTAaTOB
IMUCBbMCHHOT'O U YCTHOTO
OITPOCOB.

OrnenHka pe3ynbTaToB
MUCEMEHHOTO U YCTHOTO
onpocoB. O1ieHKa pe3yIbTaTOB
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TPUTOHOMETPUYECKUX YPABHEHUU U HEPABEHCTB, UX CUCTEM;

—HCMOJIb30BaTh T'OTOBBIE KOMITBIOTEPHBIEC TPOTPAMMBbI, B TOM
YHclie AJIs OUCKA IMYTH PEICHUS U WLTIOCTPALUU PEeleHUs
YpaBHEHU U HEPABEHCTB;

— XapakTepu30BaTh MOBEACHNUE (YHKIIHI, UCTIOIH30BATh
MOJTYYCHHBIC 3HAHUS JUIsI OIMCAHKS M aHAJIU3a PEaTbHBIX
3aBUCHUMOCTEH;

— pacro3HaBaTh T€OMETpHUECKUE (PUTYPHI HAa YePTEkKaX, MOJCIAX U
B PEAIbHOM MHPE; IPUMEHSTh U3yYECHHbIE CBOMCTBA
reoMerpuueckue GUrypsl u GopMyIibl JUIsl pEIICHUS
F€OMETPUUYECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COJEPKAHUEM;

— HaxXOJUThb U OLCHUBATH BCPOATHOCTU HACTYIIJICHUA COOBITHII B
HpOCTGfIH.IPIX IMMPAKTUYCCKUX CUTYyAllUAX U OCHOBHBIC
XApaKTCPUCTHKH CHy‘I&ﬁHHX BCIINYHH,

— HUCIIOJIb30BAThb I'OTOBLIC KOMIIBIOTCPHLIC ITPOI'PaMMEBI IIpU
PCUICHUHU 3a1a4.

MPAaKTUYECKON pabOTHI.

Onenka pe3ynbTaToB
NPaKTHYECKOH pabOTEHI.

OueHka pe3ynbTaToB
CaMOCTOSITENIbHOU pabOoThI

OreHKa KOHTPOJIBHOM PabOTHI.

Onenka pe3ynbTaToB
CaMOCTOSITENTLHOU PabOThI

Onenka pe3ynbTaToB
CaMOCTOSATEIBHON pabOTHI

OreHka pe3yabTaToB
MPAaKTUIECKONW PaOOTHI.

Ornenka pe3ynbTaToB
MPAKTHUYECKON paboThI.

OrneHka KOHTPOJILHOM paboTHI.

Orenka pe3yabTaToB
MPAKTUYECKON pabOTHI.

OneHka pe3ynbTaToB
CaMOCTOSITENIbHOU paboThI

OneHka pe3ynbTaToB
MPAaKTUYECKOH PabOTHI.

3nanusn:

— 0 MAaTEMATHUKE KaK YHUBEPCAJIbHOM A3BIKE HAYKU, CPEACTBE

MOACIINPOBAHUA SIBIICHUI U mponeccoB, UACIAX U MECTOJaX MATCMATUKU,

— 3HAYUMOCTH MaTEMATUKU JJIA HAYYHO-TCXHUYCCKOTO IMpOorpecca,
C(I)OpMI/IpOBaHHOCTB OTHOLICHHUA K MAaTCMATHUKE KaK K 4aCTU

06H.IC‘-ICJ'IOB€‘{CCKOI71 KYJBbTYPBI UC€PE3 3HAKOMCTBO C HCTOpHeﬁ pPa3BUTHA

OueHka pe3ynbTaToB
TECTUPOBA-HUS,
pe3yabTaTOB
MUCbMEHHOTO U
YCTHOT'O OIIPOCOB.
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MaTeMaTUKH, DBOJIOIIMECH MAaTEMATHUYSCKUX UICH;
— 00 OCHOBHBIX MOHATHAX MaTEMATHYECKOTO aHAJIN3a U UX CBOMCTBAX;

— 0 IIpolieccax U SIBICHUSAX, UMEIOIIUX BEPOATHOCTHBIN XapakrTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUPE, OCHOBHBIX IOHATHUAX
3JIEMEHTapHON TEOPUU BEPOSITHOCTE;

—OCHOBHBIX IOHSATHUH O IUIOCKUX U MIPOCTPAHCTBEHHBIX F€OMETPHUECKUX
¢durypax, uX OCHOBHBIX CBOMCTB.

OneHka KOHTPOJIBHON
paboTHI.

Onenka pe3ynbpTaToB
TECTUPOBA-HHUH,
pe3ynbTaToB
HMHCBMEHHOTO U
YCTHOT'O OIIPOCOB.

Onenka pe3ynbpTaToB
TECTHUPOBa-HUS,
pe3yJIbTaToB
MUCHbMEHHOTO U
YCTHOT'O OIIPOCOB.

OrieHKa pe3yIbTaToB
TECTUPOBa-HHUS,
pe3yabTaToOB
MUCBMEHHOTO U
YCTHOTO OTIPOCOB.

O1ieHKa KOHTPOJIbHOM
pabotsl. OnieHka
pe3yNIbTaToOB
TECTUPOBAHUS,
pE3yNnbTaTOB
MICbMEHHOTO U
YCTHOTO OIPOCOB.
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