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l. IMACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JJUCITUTIINHBI
OVY /.03 MaTremaTuka

1.1. Ob6aacTh npuMeHeHus1 mporpamMmbl: Pabouas nporpamma pazpaboTaHa Ha OCHOBE
«ITpumepHoit mporpaMMbl 00111€00pa30BaTEIHFHON YUeOHON JUCITUIIMHBI « MaTemMaTHKa:
anredpa ¥ Hayajga MaTeMaTHYeCKOro aHallu3a; TeoMeTpus» aBtopa bammakosa M. .,
pexomenoBanHOU OI'AY «DUPO» mns peanuzanuu OIIOIT CI1O Ha 6a3e 0CHOBHOTO
00111er0 00pa30BaHUs € MOJTYUYEHHEM CPEAHETO 00IIero 00pa3oBaHusl, C yUeTOM
TEXHUYECKOTO U COIMMAIEHO-DKOHOMHYECKOTO MPOodUiIeit oTydaeMoro
poQeCCHOHATTEHOTO 00pa30BaHusl, B COOTBETCTBHH ¢ «PeKOMEHIAIUsAMH 110
OpraHU3aINH MTOTYUYEHUS CPETHETO O0IeTro 00pa30BaHUs B MPEeIax OCBOCHUS
00pa3oBaTeNbHBIX MTPOTPAMM CPETHETO MPOGECCHOHATBHOTO 00pa3oBaHus Ha 6a3e
OCHOBHOTI'O OOILIETO 00pa3oBaHUs ¢ ydeTom MpumepHoit 0OCHOBHOMN 06pa3oBaTeNbHOI
nporpammbl cpegHero obuwero obpasosaHua, ogobpeHHoM peweHnem degepanbHoro yyebHo-
MmeToamyeckoro obbeanHeHMa no obuiemy obpasosaHuio (NPoToKon ot 28 noHa 2016 r. Ne 2/16-3).

1.2. Mecro mucuumimnbl B cTpyktrype OIOIL: /{ucuuninaa MaremaTtuka
MPUHAIJICKUT K 00111€00pa30BaTeIbHOMY IIUKITY MPOTPaMMBbI MOJTOTOBKH CIICIIMAIMCTOB
CpellHero 3BeHa Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus C MOJIYYCHUEM CPETHETO
ob1mero oobpaszoBanus 1o crenuanbHocTsIM 09.02.01 «KoMIbloTepHbIE CUCTEMBI U
komrutiekeb», 13.02.02 «TemmocHabx)eHne U TeIIOTEXHUYECKOe 000pyI0BaHHEY
46.02.01 «JlokyMeHTaIIMOHHOE 00€eCIieUeHUE YIPABIICHUS U apXUBOBEICHHE.
Peanuzanus nporpaMMbl HanpaBjieHa Ha OPMUPOBAHUE OOLIUX KOMIIETEHIUH:

OK 1. Ilonumath CyIHOCTh M COLMAIBLHYIO 3HAYMMOCTh CBOEH Oyayiei mpodeccun,
MPOSIBJIATH K HEW YCTOWYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTD, BHIOMPATH TUIIOBBIE METOJIBI U
CHOCOOBI BBHIMOTHEHUS MPO(ECCHOHATBHBIX 33]1a4, OLEHUBATh UX 3P (HEKTUBHOCTD U
Ka4yeCTBO.

OK 3. [IpuHuMmaTh penieHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTyalUsAX U HECTH 3a
HUX OTBETCTBEHHOCT.

OK 4. OcymiecTBiIsITh TOUCK M KCII0JIb30BaHKe HHGOPMAIIUHA, HEOOXOIUMOM ISt
3¢ ()EeKTUBHOTO BHITIOIHEHUSI TPOHECCUOHANTBHBIX 3a]1a4, MPOPECCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBath HHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
poheCCUOHATIBHON JIEITEIIbHOCTH.

OK 6. PaboTtath B KOJUIEKTHBE U KOMaH i€, 3P (HEKTUBHO OOUIATHCS C KOJJIEraMH,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTD 3a pa0OTy WIEHOB KOMaH/IbI (ITOYMHECHHBIX ), 32
pEe3yJIbTAT BBINOJHEHUS 3aJIaHU.

OK 8. CaMmocTosITENBHO ONPEIETATh 331a4l MPOHeCCUOHATFHOTO U IMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCS CaMO0OOpa30BaHNUEM, OCO3HAHHO TJIAHUPOBATH MOBHIIIICHHUE
KBaJTU(UKAIIUN.



OK 9. OpueHTHpOBaTHCA B YCIOBUSIX YACTOM CMEHBI TEXHOJOTUM B MpodhecCuoHaTIbHOM
NEeSTETBHOCTH.

1.3 . LHesan u 3axaun 00611e00pa3oBaTeIbHON y4eOHOM TUCHUILIMHBI — TPeOOBaHUS
K pe3yJibTaTaM O0CBOEHHUs AUCHMIUIMHBI: Pabodas mporpamma no MaTeMaTHKE
OpPUEHTHPOBAHA HA JJOCTUKEHUE CIEAYIOLINX LEIEH:

e o0OecrneueHne cHOPMUPOBAHHOCTH MPEACTABICHUH O
COIMATBHBIX, KYJIbTYPHBIX HUCTOPUIECKUX (haKTOpax
CTaHOBJICHUS] MAaTEMAaTHKH;

e oOecrnedyenne chOPMUPOBAHHOCTH JIOTUYECKOTO,
ANTOPUTMHYECKOTO ¥ MATEMATHIECKOTO MBIIIICHUS;

e oOecrnieueHre cPOPMUPOBAHHOCTU YMEHUN TPUMEHSTh
MOJTyYCHHBIC 3HAHUS TIPH PEIICHUH Pa3TMYHbBIX 3a/1a9;

e o0ecneuenre chOPMUPOBAHHOCTHU MPECTABICHUN O
MaTeMaTHKe KaK YaCTU OOIIEYeIOBEUECKON KYIIbTYpHI,
YHUBEPCAITBHOM SI3bIKE HAYKH, TIO3BOJISFOIIICM OIMUCHIBATH U
U3y4aTh peajibHbIC MPOIECCHI U SIBJICHUS.

3agaumu:

® CHCTEMaTH3UPOBATH CBEACHHS O YMCIIAX; U3YYUTh HOBBIC M paHEE N3YUCHHBIC
OTICpalliX HAJlT  YHCIIAMH,

® CHCTEMAaTU3UPOBATH U PACHIMPUTH CBEICHUS O (YHKIIHSIX, COBEPIICHCTBOBATH
rpauyecKkue yMEeHHs; TO3HAKOMUTHCS ¢ OCHOBHBIMH UJICSIMH U METOJaMHU
MaTEMaTUYECKOT0 aHaln3a B 00bEMeE, MO3BOJISIONIEM UCCIIEA0BATh JIEMEHTAPHBIC
(GYHKIUY U peliaTh NpoCTeIie reoMeTpudeckue, GU3nIeckue u Apyrue
MIPUKJIAIHBIC 33/1a4H;

e chopmMupoBaTh TEXHUKY anreOpanvdecKux MpeoOpa3oBaHUM ISl PEIICHUS
ypaBHEHUH, HEPABEHCTB U CUCTEM; CIIOCOOHOCTh CTPOUTH M HUCCIIEIOBATh
IPOCTENIIINE MaTEMAaTUIECKHE MOJICNIU TIPH PEIICHUY TPUKIIAIHBIX 3a1ad, 3a71a4
U3 CMEKHBIX U CIIEIUATBHBIX JUCITUTUINH;

e chopmMupoBaTh HarsAHBIC IPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTYpaX U
M3YYCHHUE UX CBOMCTB, CITOCO0AX TEOMETPHUCCKUX U3MEPECHHM, KOOPJAMHATHOTO U
BEKTOPHOTO METOJIOB ISl PEIICHUS MaTEMaTHICCKUX U TIPUKIIAIHBIX 3a/1ad;

e chopmMupoBaTh KOMOMHATOPHBIC YMEHUS, TIPEICTABIICHUS O BEPOSITHOCTHBIX
3aKOHOMEPHOCTSIX OKPYXKAIOIIETO MHpA.

OCHOBY TpOTpaMMBI COCTAaBJISIET COJEP)KaHUE, COTJIACOBAaHHOE C TpPeOOBaHHUSIMU
(enepanbHOrO KOMITOHEHTa TOCYJApCTBEHHOTO CTaHAApTa CpeaHero (IOJIHOTO)
oOuiero o6pa3oBaHus 6a30BOTO YPOBHSI.



B nporpamMme y4eOHBIH Marepuanl IOpeicTaBlieH B (QopMe Yepeayroerocs
pa3BepTHIBAHUS OCHOBHBIX COIEPKATEIbHBIX JIMHUM:

e anreOpanyeckas JIMHUSA, BKIIOYAIONIas CHCTEMATH3alUIO0 CBEACHHM O YHWCIaXx;
M3yYCeHHE HOBBIX U O00OOIIEHHE paHee HM3YUYEHHBIX olepanuii (BO3BEICHHE B
CTETNIEHb, W3BJICUCHHE KOPHsI, JIorapu(pMUpOBaHHWE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC U OOpaTHBIC K HUM); U3yUYCHHUE HOBBIX BHJIOB YHCJIOBBIX BBIPAKCHUHN U
dbopMys; COBEpPUICHCTBOBAHHWE MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIHLHON
KyJbTYpblI, pPACIIMPEHUE M COBEPIICHCTBOBAHHE ajreOpanvyeckoro amnmapara,
c(hOPMHPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro NPHUMEHEHHE K PEIICHUIO
MaTEMaTUYECKUX U MPUKIAIHBIX 33/1a4;

® TEOPETUKO-(PYHKIIMOHAJIbHASI ~ JIMHUSA,  BKIIOYAIONIAs  CHUCTEMATH3alMi0 U
pacIMpeHne CBeIeHNH 0 (DYHKIIUSIX, COBEPIICHCTBOBAHNUE TPAPUICCKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMHU HJESIMH M METOJAMU MAaTEMaTUYECKOrO aHaln3a B
o0beMe, TMO3BOJISIONIEM HCCIEOBAaTh dJEMEHTapHble (QYHKIMM U peniaTh
IPOCTENIINE TEOMETPUYECKUE, PU3NUECKUE U IPYTHe NPUKIIAJHbIE 3a/1a41; JTUHUS
YpaBHEHUH U HEPABEHCTB, OCHOBaHHAsi Ha TOCTPOCHUU U UCCIEIOBAHUU
MaTE€MaTUYECKUX MOJEINIECH, MEePEeCceKaromascs ¢ alreOpandyeckol U TEOPETUKO-
(GYHKIIMOHATBHOM JIMHUSAMU W BKIIOYAIOIIas Pa3BUTHE W COBEPIICHCTBOBAHUE
TEXHUKH ajareOpandeckux mpeoOpa3oBaHUi Jisl pelIeHUs] YpaBHEHUN, HEPABEHCTB
u cucteMm; (HOPMHUPOBAHHUE CIO-COOHOCTH CTPOUTH M HCCJEA0BATh MPOCTEUIINE
MaTeMaTUYECKHE MOJENH IPU PELICHUU MPUKIAJAHBIX 3a4a4, 3a]1a4 U3 CMEKHbBIX U
CIEUHAIbHBIX JUCUHUILIVH;

e reoMeTpuueckass JIMHUSA, BKJIIOYANONIas  HASIAHBIE  MPEJACTABJICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax U U3yUYEHHUE UX CBOUCTB, (HOPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHO- TO BOOOpa)XX€HUs, pPAa3BUTHUE CIOCOOOB TI'E€OMETPUUYECKHUX
U3MEPEHUN, KOOPJMHATHOTO W  BEKTOPHOIO  METONOB Il PEIICHUS
MaTeMaTU4YECKUX U MPUKIAIHBIX 33/1a4;

® CTOoXacTWYecKasl JIMHHUS, OCHOBaHHAs Ha pPa3BUTHH KOMOWHATOPHBIX yMEHUH,
IIPEACTABICHUN 0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPYXKaroUIero Mupa.

ConepxaHvue mnporpaMMbl CTPYKTYpPUPOBAHO  HAa OCHOBE KOMIIETEHTHOCTHOTO
noaxoaa. Pa3BuTue cojepkaTenbHBIX JIMHUM CIOCOOCTBYET COBEPIICHCTBOBAHUIO
WHTEJUICKTYaJIbHBIX W PEUEBBIX YMEHUW IyTeM OOOrameHuss MaTeMaTH4eCKOro
SI3bIKA, Pa3BUTHUS JIOTUYECKOTO MBIIIJIEHUS, (DOPMUPYET HABBIKM CaMOCTOSATEIIHHOM
y4eOHOH eSITeIbHOCTH, CAMOOOPA30BaHUsl U CaMOpeaTu3aluyi JUYHOCTH.

[Iporpammoii mpeaycMOTpeHa MOArOTOBKA OOYYAIONMIMXCS K dK3aMEHY IO Marepuajiam
EI'D.

OcBoenue conepkaHusl yueOHOM TUCIUIUTMHE MaTtemMaTrka 00ecIeurnBaeT JOCTIKCHHE
CTYJAEHTAMU CIIECIYIONIUX PE3YIbTATOB:



¢ JUYHOCTHBIX:

- C(I)OpMPIpOBaHHOCTB HpC,Z[CTaBJICHI/Iﬁ 0 MaTCMATUKC KaK YHUBCPCAJIbHOM S3bIKC HAYKH,
CpeacTBC MOACIINPOBAHUA SIBJICHUM U IMpouecCCOB, HACAX U MCTOAX MATCMATUKHU,

— IOHUMAHUC 3HAYMMOCTU MATCMATHKHU OJIS1 HAYYHO-TCXHHUYCCKOTI'O ITPOrpecca,
C(I)OpMI/IPOBaHHOCTL OTHOIICHHUS K MaTCMATHUKC KaK K 4aCTH O6HI€‘ICHOBC‘{€CKOﬁ
KYJIBTYPBI YCPEC3 3HAKOMCTBO C I/ICTOpHefI Pa3BUTHA MAaTCMATHUKU, 3BOJ'IIOHI/Ief/'I
MAaTCMaTHYCCKUX H,Heﬁ;

— pa3BUTHE JIOTUYECKOTO MBIIIUICHHUS], IPOCTPAHCTBEHHOTO BOOOPaKEHUS,
ANTOPUTMHYECKOUN KYJbTYpPbl, KpUTUYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOAUMOM JIJIs
Oyayuieit mpodeccuoHaNbHOM NeATeIbHOCTH, JIJIS MPOIOJLKEHUS 00pa30oBaHUs U
caMmo00pa3oBaHus;

— OBJIaJICHHE MAaTEMATUUYE€CKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOTMMBIMU B
MTOBCEIHEBHOM KU3HMU, JIJI1 OCBOCHUS] CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH U
JTUCHUTUIAH MPO(HECCUOHANBHOTO IIUKJIIA, JIJISl TOTyYeHUsl 0Opa3oBaHus B 001aCTAX, HE
TpeOYIOIMUX YriayOJIeHHOM MaTeMaTU4eCKOM MOATOTOBKY;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKCHUH BCEH JKU3HU; CO3HATEIHFHOE OTHOIIICHNUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHON NMPOo(eCCUOHAIBHON M O0IIECTBEHHOM A€ TEILHOCTH;

— FOTOBHOCTB U CLIOCOOHOCTh K CAMOCTOATEIBbHON TBOPYECKON U OTBETCTBEHHOM
NEATEIIBHOCTH;

— TOTOBHOCTH K KOJIJICKTUBHOW paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
o0Opa3zoBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, YUeOHO-HUCCIIeI0BATENbCKOM, MPOSKTHON U
JIPYTUX BUJIAX JACSITEIBHOCTH;

— OTHOIII€HHUEC K HpO(beCCHOHaHBHOﬁ ACATCIbHOCTHU KaK BO3MOKHOCTH YUaCTHUA B
PCUICHUHN JINYHBIX, O6H.I€CTB€HHBIX, rocyaiapCTBCHHEIX, O6H_[CHaHI/IOHaJ'IBHBIX npo6neM;

* ME€TAlIPECAMETHDBIX!

— YMEHHUE CaMOCTOATENbHO ONPEACIISTh LIeJN AESTENbHOCTA U COCTABIISTH TJIaHbI
JEeSATEIBHOCTH; CAMOCTOSITEILHO OCYIIECTRISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEeSTEIBHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JIJISl JOCTUKEHUS TOCTABICHHBIX
HeJel U peaau3aluy MIaHOB JIeATEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPaTeTuu B
Pa3IUYHBIX CUTYALMSIX;

— yMEHHUE POYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM
JEeSTETbHOCTH, YYUTHIBATH MMO3UIIMH JPYTUX YIACTHUKOB JACATEIBHOCTH, I3 (HEKTUBHO
paspemiath KOH(MIUKTHI,



— BJIaACHHUEC HaBbIKaMN HOSHaBaTeﬂbHOﬁ, y‘l€6HO-I/ICCJI€I[OBaTeJIBCKOﬁ 141 HpOGKTHOi’I
ACATCIIbHOCTU, HABBIKAMU PA3pPCIICHUSA HpO6J’I€M; CITOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITONCKY MCTOAOB PCIICHUA ITPAKTUICCKUX 3a/1a4, IPUMCHCHUIO
Pa3INYHbIX MCTOOOB ITO3HAHUA,

— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIbHOM MH()OPMALIMOHHO-TTO3HABATEIBHOMN
NEATEIIBHOCTH, BKIIIOUasi YMEHUE OPUEHTUPOBATHCSA B PA3JIMYHBIX HCTOYHUKAX
uH(pOpMaINU, KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATH HH(OPMALIUIO,
ITOJIy4aeMYI0 U3 Pa3IM4YHbIX UCTOYHUKOB;

— BJIAJICHUC A3BIKOBBIMU CPCACTBAMHA: YMCHHUC SICHO, JIOTUYHO X TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUA, UCITIOJIb30BATh aJICKBATHLIC A3BIKOBLIC CPCIACTBA,

— BJIa/ICHUE HaBBIKAMH MMO3HABATEIHHON PeIEKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
NEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM, TPAHULL CBOETO
3HaHWS U HE3HAHWsI, HOBBIX ITO3HABATEINIBHBIX 33/1a4 U CPEACTB IS UX TOCTHKECHHUS;

— LEJEYCTPEMIIEHHOCTh B IOUCKAX U MPUHATUN PEIICHU, COOOPa3UTEIbHOCTD U
MHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CTIOCOOHOCTh
BOCIIPUHUMATh KPACOTY ¥ TAPMOHMIO MHPA;

* IIPeIMETHBIX.

— c(hopMUpPOBaHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK YaCTU MUPOBOU KYJIbTYpbl U
MEeCT€ MaT€MaTUKH B COBPEMEHHOW IMBHIIM3ALINH, CIIOCO0AX OMHUCAHUS SIBICHUI
pEaIbHOr0 MUpPA HA MATEMATHYECKOM SI3BIKE;

— c(popMUPOBAHHOCTD MPEACTABICHUN O MATEMAaTUYECKUX MOHATUSAX KaK BAXKHEUILINX
MaTeMaTUYECKUX MOJIEISAX, TO3BOJIIOIIMX ONMKUCHIBATh U U3Y4YaTh Pa3HbIE MPOLECCHI U
SBJICHUS; IOHUMAaHNUE BO3MOKHOCTH aKCHOMAaTHYECKOI'0 IIOCTPOEHUS MATEMAaTHUECKUX
TEOPUH;

— BJIAACHHUC MCTOOJAaMH AOKA3aTCJIbLCTB U aJITOPUTMOB PCHICHUSA, YMCHHC UX IIPUMCHATD,
MMPOBOAWTDL JOKA3ATCIIbHBIC PACCYKICHUA B XO4€ PCIICHUS 3a1a4,

— BJIQJICHUE CTAHJIAPTHBIMU MIPUEMAMHU PEIICHUS PALIMOHATIBHBIX U UPPALIMOHATIBHBIX,
MOKA3aTEeIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX
CHUCTEM;

— ¢(OpMHUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHITHSAX MAaTEMAaTHIECKOTO

aHaIM3a U UX CBOWCTBAX, BIAJCHUEC YMEHUEM XapaKTEepPU30BaTh MoBeAcHUE HYHKIIUMN,
HCMOJIb30BaHUE MOJIYYCHHBIX 3HAHUH JJIs1 OMMCAHUS U aHAJIM3a PEaJIbHbIX
3aBUCHUMOCTEH;

— BJIAJICHUE OCHOBHBIMU ITOHATHUSIMU O IUNIOCKUX U MPOCTPAHCTBEHHBIX N'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTh YMEHHMSI paCIIO3HABATh
reoMeTpuyeckue pUrypsl Ha 4epTexax, MOACINISIX U B PEaIbHOM MUPE; TPUMEHEHUE



M3YYEHHBIX CBOMCTB T€OMETPUUYECKUX PUTYDP U POPMYIT [IJIsl pELIEHUSI TEOMETPUUYECKUX
3a/1ay M 33714 C MPaAKTUYECKUM COJEPKAHUEM;

— ¢(hOpMHUPOBAHHOCTH NPEJCTABICHUN O MTPOLIECCaX U SBJICHUIX, UMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAJIbBHOM MUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEN; YMEHNN HAXOAUTD U
OLICHHMBATh BEPOATHOCTH HACTYIUICHUS] COOBITUH B MPOCTEUIINX MPAKTUIECKUX
CUTYyalMsIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyYalHbIX BEJINYMH;

— BJIAJICHUC HAaBbIKAMU HMCIIOJIb30BAHHWA I'OTOBBIX KOMIIBIOTCPHBIX ITPOTrpaMM IIpH
PCUICHUHU 3a1a4.

1.4 IlpoduabHas cocTapisiioasi (HANPaBJIEHHOCTH) 0011e00pa30BaTeIbHOI
AUCHUIIMHBI MaTemaTnka

[Ipopunuzanus aucuuIuiMHel MaremaTthka OTpa)kaeTcs Ha BbHIOOpE NPUOPUTETOB B
OpraHu3alMd  y4eOHOW  JEeATENbHOCTH  OOYyYarolMXCs W IPEUMYILIECTBEHHO
OpPUEHTUPOBAHA HA AIITOPUTMUYECKUI CTUJIb Pa3BUTHS NTO3HABATEIBLHOM JEATEIBHOCTH.
[Ipu wm3ydeHUM AMCHMIUIMHBI BHHUMaHHME oOOydarommxcs Oyner oOpamieHo Ha eé
MPUKIIAIHOW XapakTep, Ha TO, TJIE U KOIrJa U3y4aeMble TEOPETUUYECKHE MOJIOKEHUS U
MPAKTUYECKUE HABBIKK MOTYT OBITh HCIOJB30BaHBI B OyAylied MNpaKTUYECKON
nesitenbHOocTU. [loaTOMYy mporpamMma Kypca MaTeMaTHKU, BKIIOYas Oa3MCHBIN
KOMIIOHEHT CpPEIHEro MaTeMaTHYeCKOro oOpa30oBaHUS, OTPAKAaeT COOTBETCTBYIOLIWE
npodeccuoHanbHble MOTPEOHOCTH padOUYNX CHEIHATBHOCTEH:

e s cnenuasbHOCTEd — «KOMIBIOTEpHBIE ~ CHUCTEMBI M KOMILIEKCHI»,
«TennocHabxeHne W TEIUIOTEXHUYECKOEe o0opynoBaHue», «ToBapoBeieHHE U
AKCIIEPTU3a KaYECTBA MOTPEOUTETHCKUX TOBAPOBY HEOOXOIMMBI 3HAHHS U HABBIKU
CYETHOIO XapaKTepa, YMEHHS BBINOIHATh JEUCTBHUS C YHMCIAMU PA3HOTO 3HAKA,
ONneprupoBaTh OOBIKHOBEHHBIMH M JACCATUYHBIMHU APOOSIMHU, TPOLIEHTAMH, HABBIKU
YBEPEHHOTO BJI/ICHUS Ha KaJIbKYJISATOpaxX;
® [IpM aHanM3e paboTbl 0OOPYJOBAHMS W ONpPENEICHMHM BbIXOJAa MNapaMeTpOB

U3 IITAaTHBIX
PEXKMMOB aKTHBHO HCIIOJB3YIOTCSI OTHOLIEHUS BEJIWYMH, MPONOPLHMA, MpsMas U
oOpaTHas MNpOMOPLMOHAIbHAS 3aBUCHMOCTH, CTEIEHHM 4YHCIa, pEeIlalTcs
YPaBHEHUS;

e s OyIyHmMX TEXHUKOB IMPHU MPOEKTUPOBAHUHU TEXHOJOTMUYECKUX MPOLECCOB U
UHTEpPEHCcOB K HUM Npo(ecCHOHATBHO 3HAYMMBIMM SIBIISIIOTCA  BIJIAJICHUE
NOHATHEM  (PYHKIMOHAIBHOM 3aBUCHUMOCTH, YMEHHME HAxXOJUTh 00JacTh
omnpeneynieHuss (YHKIMK W 00JacTh 3HAYCHWN (YHKIMU, 3HAHUE CBOWCTB
AJIeMEHTapHbIX PYHKIUH, YMEHHE CTPOUTH U YNTATh Ipaduku HyHKIINIA;

® U3y4YEeHHE TEXHUYECKOM JOKYMEHTAIlMH, YepTeXeil, MPUHIIUIIOB pabOThl TUIOBBIX
AJIEKTPOHHBIX YCTPOWCTB — HAaBBIKM, HEOOXOJUMbBIE TEXHUKY, IMpPEICTOsIIas
pabota TpeOyeT Xopolio CcHOPMYIUPOBAHHBIX TNPEJACTABICHUNH O B3aMMHOM
pacrojoKEHUH NPSIMBIX U IJIOCKOCTEH B MPOCTpaHCTBE; (opmax, paszMepax
OCHOBHBIX (DUTYyp M UX COUETAHUI; YMEHHUI paclo3HaBaTh, BUAECTh HA YEPTEKAX U
CXeMax OCHOBHbIE T'€OMETpUYECKHE Teja, MX COYETaHUsA, CEUYCHUS



F€OMETPUYECKUX TeJl TUIOCKOCTAMH, MO3TOMY HEOOXOAMMO 3aKpPENUTh 3HAHUE

ONPENEIICHUI TMapasuIeNIbHbIX, MEPECEKAIINXCS U MEPIEHANKYISIPHBIX MPAMBIX

WB TMPOCTPAHCTBE;, MAPAUICIBHOCTH H NEPHECHAUKYJSIPHOCTH MNPSIMOUM U

IJIOCKOCTH;

® HA [MpaKkTUKE OOydYarolMecsl BCTPEYAOTCS C 3aJayaMd Ha HAaXO0XJICHUE
IJIOMIAZICHi TMOBEPXHOCTH, YMEHHE BBIUHUCIATH IUIOMIAAh OOKOBOM MW  TIOJHOMN
MOBEPXHOCTEN T€OMETPUUYECKUX T, OOBEMbI MIPU3MbI, TUPAMUIbI, IUIUHAPA, KOHYCA,
YCEYEHHOTO KOHYCA;

® JIJIs1 OCMBICJIEHHOT'O MCIIOJIb30BAHMS 3HAHUM B KypCE METPOJIOTUS U TEXHUYECKHE
U3MEpPEHHUs, HYXXKHO B Kypce€ MAaTeMaTHKH pellaTh 3aJadd ¢ MpodecCHOHaTbHBIM
COJIEp/KaHUEM.

[IporpaMmma mnpenycMaTpuBacT OCYLIECTBICHHE PErHOHAIBHOTO KOMIIOHEHTA:
U3ydeHue crenu@uka pacuy€ToB PacXOAyeMbIX MaTEPHUAIOB TMPU COCTABICHUU
nedeKTHBIX BEAOMOCTEH MW TPUMEHEHHE 3HAHWUN HEOOXOIWMBIX 71 0OecreueHus
KOHKYPEHTOCTIOCOOHOCTH BBIITYCKHHKA Ha PhIHKE TPY/Ia.

[Iporpamma mpenycMaTpuBaeT HIMPOKOE MCIOJIB30BAHUE MEXKIPEAMETHBIX CBS3EU: C
TEXHUYECKUM  YEPUYECHHUEM, DJIEKTPOTEXHUKOW, METPOJIOTMEHN W  TEXHUYECKUMU
U3MEPEHUSIMH, AaBTOMATH3alMEN TPOU3BOICTBA, (PUBUKOM.

1.5 Koin4ecTBO 4acoB HA OCBOEHHUE NMPOrPaMMbl Y4eOHOM THCIUIJINHBI
MaremaTuka

MakcumainbHast Oo6s3arenpHas | CaMOCTOSITEND
Bcero yacos B
['pynmer | yueOHast aynutopHas |Has pabora
y4e0HOM TO/Y

Harpyska Harpyska y4ammxcs

— | KypC

Cbl1 351 234 234 117

1.6 CokpaieHusi u 0003HAYEHUS:

PI'OC — ¢enepanbHblii roCy1apCTBEHHbIH 00pa30BaTeIbHbIH CTAHIAPT;
HITO - HayajabHOe npodeccHoHATIbHOE 00pa3oBaHue;

CIIO — cpennee npodeccnoHaibHOE 00pa3oBaHue;

IIK — npodeccrnonaibHble KOMIETEHIIUN;

OK — o01ue koMneTeHIMH;

OITOII — ocHoBHast npodeccHoHAIbHAA 00Pa30BaTeIbHAA IPOIPAMMA;

PYII — pa0Gounii yueOHbIH IJIAH;



2.CTPYKTYPA U COJAEP)KAHUE OBPA3OBATEJIbHOM JUCIIUITJIMHBI
OV /.03 MaremaTuka

2.1 Oobem 0011e00pa3oBaTEeIbHOM YUeOHOM TUCUMIUIMHBI M BUAbI Y4eOHOI padoThl

Buna yueOHoi1 padoThI O06bem yacoB
MakcuMasibHasi yueOHasi HAarpy3ka (Bcero): 351
Oo0s3aTesIbHAsA ayAUTOPHAA y4eOHAasi HATPY3Ka (BcCero) 234

B TOM YHCIIE:
7a00paTopHbIE pabOTHI -
MPAaKTHYECKHUE 3aHATUS -
KOHTPOJIbHBIE paOOTHI -

CamocrosiTesibHas padoTa odyuaromerocst (Bcero) 117
caMmocTosiTeNbHas (BHeay IuTopHas) paboTa: 117
1. CocraBieHue KOMIBIOTEpHON Ipe3eHTauuu Ha Temy «Pa3Butue 2
IOHATHUS O YHUCIIE»

2. Munu npoekt «Vcrosib30BaHle YUCET U MaTeMaTUYECKUX MOHATUH B 2
MECHSX M MY3BIKAJIbHBIX TPOU3BEICHUIX)

3. Pemenue 3a1a4 Ha IPOLIEHTHI 1
4. CocraBnenue Tabmuupl 1o Teme: «lIpsmas u  oOparHas 2
MPONOPIHOHATLHOCTE. KBafpaTiunas u kyonueckast QyHKIHIDY

5. Meron muHH-1IpoekTOB. COCTaBIe€HNE KOMIBIOTEPHON NpEe3eHTaluH 6
Ha TeMy «KopHH, CTereH! U J0rapugmbi».

6. Pemenue 3amay Ha OCHOBHBIE CBOicTBa Jjorapu@mon. Pemenue 6
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

7. Pemenue 3anau «I'eomerpudeckue GUrypsl Ha MIOCKOCTH» 2
8. Cocrasienune tabiauisl «CocraBieHne Ta0IUIbL 10 TeMe «B3anMHaOoe 2
pacrioyio’keHue MPSIMBIX U TIOCKOCTEW B TIPOCTPAHCTBE

9. CocraBnenue tabnuipl «CocTaBieHUe TaOIUIBI C MPAKTUYECKUMHU 2
JEWCTBUSIMHU TEXHOJIOTa

10. Pemenue 3anay. «IIpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE 4
11. CocraBineHne KOMIBIOTEPHOM INPE3EHTALMM HAa TEMY «JIEMEHTHI 6
KOMOHMHATOPUKID

12. Merton MuHH-TIpoekToB. CoCTaBlieHHEe KOMITBIOTEPHOM Mpe3eHTaluu 3
Ha TeMy «JlekapToBBI KOOPIMHATHI HA TUIOCKOCTH U B TIPOCTPAHCTBEY

13. 3anonuenue Tabmuipl «KoopauHATEI B BEKTOPHI 2
14. Pewenue 3aaa4 no teme « BeKTopsl B IpocTpaHCTBE» 3
15.Pemenne 3a7a4 o TEME «Brrancnenue 3HAYECHUH 2
TPUTOHOMETPUUYECKUX (DYHKIIUI

16. Pemenue 3anau no teme «PopMyJIbl TPUTOHOMETPUN 6
17. Meron MuHH-TIpoekToB. CoCTaBlieHHEe KOMITBIOTEPHOM NMpe3eHTaUH 8

Ha TeMy «OmpeneineHne pacCTOSHUSA JO0 HEJOCTYIMHOW TOYKH.
Omnpenenenne BbICOTHI HEJOCTYITHOTO ITPEIMETa

18. Pemenue nmpumepoB «3a/laul Ha HaXOXKAEHHUE 00JIaCTH OIpeleIeHHs 3
Y MHOXECTBA 3HAUYCHUU (DYHKITUNY
19. Pemenue nmpumepoB «MccnenoBanue GyHKIIUN 4




20. Pemenue nmpumepoB «CBoMCTBA QYHKITINY

21. CocraBneHue KOMIIBIOTEpHOW mpe3eHTauuu Ha Temy «Ilmomanp
OOKOBOH U MMOJIHOW MOBEPXHOCTH MHOTOTPAHHUKOBY

22. CocraBieHHE KOMIIBIOTEPHOM Mpe3eHTaluuu Ha Temy «DopMyJibl
OOKOBOH U MMOJIHOW TOBEPXHOCTEH TEJ BPAILICHUSD

23. Pemenue 3amau «IIpaBuna u popmyisl auddepeHInpoBaHUsDY

24. Pemenue 3ana4 «II[pumeHenne npon3BoIHOM

25. Pemenue 3a1au Ha HaXOXECHUE TIEPBOOOPA3HOM

26. CoctaBiiecHHME KOMIIBIOTEPHOM IIpe3eHTauun Ha Temy «Moe
MPEJCTaBICHUE O IPOU3BOIHON U MIEPBOOOPA3HON PYHKIIUN»

27. Pemenue 3anau «llnomans KpuBOJIMHENHON Tpanenum»

28. CocraBiieHUE KOMIBIOTEPHON IMpE3EHTAlMU Ha TEMY «JIEMEHTBI
TEOPUH BEPOSITHOCTEN U MATEMATUUYECKON CTATUCTUKI)

29. Pemenue ypaBHEHUN

30. Pemienue HepaBeHCTB

A DN oo

DN

IIpomeyTouHas aTrecTanus B popme Ik3amena




2.2. TemaTudeckuii miaH oopasoareibHoii Aucuminabl OY/1.03 MatemaTuka

Koapl 001mmux HanMeHoBaHue pa3aesioB y4eOHOI THCUMILINHBI Bcero yacop | O0bémM BpeMeHH, 0TBEeIEHHbII HA OCBOEHUE IIpakTnka
(mpodeccuonain MEKIUCHHUILNINHAPHOIO Kypca
HBIX (maxc. Yuebnas
i Hazpy3Ka

KOMICTCHINH pyska) Oosi3aTebHasi ayauTopHasi | Camocrosites| YdueOHast Ipoussoa-

yuyeOHasi HATpy3Ka bHas padorta CTBEHHAasI

o0yuaronierocsi o0y4aroniero
csl
Bceero yacoB BT. u.
NMPAKTHYECKU
e padoThl
1 2 3 4 5 6 8

MaxkcuMaibHO€e KOJIMYECTBO YaCOB HA OﬁpaSOBaTeﬂbHle AUCHUILIUHY 351 gyaca

(aynuropHbie — 234 yaca, camocTosiTeJibHbIe — 117 yaca)

OK1-OK9 1.BBeaenue 2 2 - -

OK1-OK9 2. PazBuTHe NOHATHUS 0 YHCIe 15 10 - 5 -
OK1-OK9 3. KopHu, crenenu, Jjorapupmsol 42 28 - 14 -
OK1-OK9 4. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 30 20 - 10

OK1-OK9 5.KomOnnaTopuka 18 12 - 6 -
OK1-OK9 6.KoopauHaThl U BEeKTOPbI 24 16 - 8 -
OK1-OK9 7.0CHOBBI TPUTOHOMETPUH 47 31 - 16 -
OK1-OK9 8.®ynkuun u rpagukn 27 18 - 9 -




OK1-OK9 9.MHOTOrpaHHMKH M KPYTJIbIe TejIa 39 26 - 13 - -
OK1-OK9 10.Hayaga MaTeMaTH4€CKOT0 aHAJIHM32 36 24 12 - -
OK1-OK9 11.AuTerpaj u ero npuMeHeHue 23 15 - 8 -

OK1-OK9 12.91eMeHTHI TeOPUHN BePOSITHOCTEH 1 18 12 - 6 - -

MATeMATH4YeCKOM CTaTUCTHKH

OK1-OK9 13.YpaBHeHHsI M1 HEPABEHCTBA 30 20 - 10

Bcero: 351 234 - 117

2.3. TemaTuyeckui mJjiaH u coaep:kaHue yueoHou nucuumiannsl OYJ1.03 MaremaTuka

HanmenoBanue Conep:xanue yueOHOro MaTepuasa, JadopaTopHbie padoThl, IPAKTUYECKUE 3AHATHS, Yposenb
pa3aesioB U TeM caMoCTosITeIbHAs padoTa o0yuyalouuxcs O6beM 4acoB OCBOEHMS
1 2 3 4

Tema 1 BBenenne 2 1

Posb MaTemaTMku B Hayke, TEXHHMKE, SKOHOMHUKE, HWH(POPMAIMOHHBIX TEXHOJOTMSIX M MPAKTHYCCKOH 2

nestenbHOoCcTH. [locTaHOBKA T1eNIei U 3a/1a4 pu 0cBoeHMH criennanbHocte CI1O

XapaKrepucha OCHOBHbIX BUA0B AeATE/NIbHOCTU CTYAEHTOB: O3HakomneHue c PO/IbIO MaTEMATUKKN B HayKe, TEXHUKE, SKOHOMUKE,

VIHdJOpMaLI,MOHHbIX TEXHONOMNMAX U ﬂpaKTMHECKOVI AeATeNbHOCTN .O3HakomneHue c uenamum n 3agavyamm nsy4yeHnAa mateMmaTtmkm

npu oceoeHnn npodeccuii CNO u cneupanbHocTel CNO
Tema 2 10 2

Pa3BurTHe nmoHATHA 0
qHcae

Ilenbie u panuoHalbHbIE YKCTA.

JlelicTBUTENbHBIE YUCHA

IIpubnxeHHbBIC BEIYUCICHIS.

KommnekcHele uncna.

3aiayu Ha MPOLICHTHI

I[pakTuyeckne 3aHATHS ApupMETHUECKUE NCUCTBUS HAJl UYWCIAMHU, HAXOXJEHUE MPUOIUKEHHBIX
3HAUEHUHN BEIWYUH U MOTPEIIHOCTEN BHIUMCICHHH (aOCONIOTHOW M OTHOCUTENHHOMN), CPaBHEHHE YHC-
JIOBBIX BhIpakeHHH. [IpuOnmkeHHbIe BRIYUCIICHHS M PEIISHUs TPUKIIAIHBIX 3a/1a4.

NPNDNDNDN




XapaKTepuCTUKa OCHOBHbIX BUAOB AeATeNbHOCTU CTYAEHTOB: BbiNoHEHWE apudMETUUYECKMX AENCTBUIA HA, YNCIaMM, COYETas YCTHbIE U
NUcbMeHHble Npuembl. HaxoxaeHne npubanKeHHbIX 3HaYEHM BEIMYMH U NOFPEeLLIHOCTEN

BbluMCNEeHUI (aBCONOTHOM M OTHOCUTE/IbHOM); CPaBHEHME YNCNO0BbIX BbiparkeHWi. HaxoxKaeHne ownboK B Npeobpas3oBaHmUAX 1
BbluMCNEHUAX (OTHOCMTCA KO BCEM MyHKTaM NPorpammbl)

BueaynuTopHasi (caMocTOosAATeIbHASA) padoTa 00yJal0IMXCH: 5

CocraBieHHE KOMHBIOTCpHOﬁ MMPE3CHTALINU HA TCMY «Pa3BuTHe TIOHATHUS O YHCIIC)» 2 3

Munn ITPOCKT «Vcronp30BaHne Yncell 1 MAaTEMAaTHUSCKUX TTOHITHH B ICCHAX U MY3bIKAJIbHBIX IMPONU3BECACHUIXY 2 3

PemeHue 3a1a4 Ha IPOLICHTHI 1 3
Tema 3 28 2
Kopnu, crenenn u | Kopau n cremenn. KopHu HaTypanbHO# CTEIEHH M3 YKCiIa U MX CBOMCTBA. CTENEHU C pallMOHATBHBIMU | 2
Jorapupmsi MMoKa3aTeIsIMH, UX CBOMCTBA.

Crenenu c 1eHCTBUTENBHBIMU NTOKa3aTeasiMu. CBOICTBA CTENEHU C IEHCTBUTEIIbHBIM I10KA3aTEIEM. 2

Jlorapudgm. Jlorapugm uncaa. OcHoBHOE JOrapuGMUIECKOE TOXKIECTBO. 2

JlecsiTuuHbIC U HATYypAJIbHBIE JIOTAPU(PMBI.

I[IpaBuna aeiicTBuii ¢ TorapupmMamu. 16

Ilepexon Kk HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanne  anredpamveckux BbIpaxkeHuil. [IpeoOpa3oBaHue  palUOHAIBHBIX, Up- | 6

paLMOHATIBHBIX CTENEHHBIX, TOKA3aTEeIbHBIX U JIOTapU(PMUUYECKUX BBIPAKESHUH.

IIpakTHyeckne 3aHATHA BpluncieHrne M CpaBHEHUE KOPHEW. BBIOIHEHHE pacyeToB C paguKallaMU.
Pemenne wppanmoHanpHbIX YypaBHeHuil. HaxokneHue 3HauYeHUN CTENEHEH C PpaluOHAIbHBIMU
nokazarensimu. CpaBHeHue cteneHeld. [IpeoOpa3oBaHus BbIpaKeHHM, coAepkKallluxX CTeneHH. PemieHue
MIOKa3aTeJIbHBIX YPaBHEHU.

Pemenue npuknaaHeix 3aaad.

HaxosxneHue 3HaueHui jorapudma no npou3BoIbLHOMY OCHOBaHHUIO. Ilepexosl OT 0AHOr0 OCHOBaHMS K
apyroMmy. Beruucnenne wu cpaBHeHue JsorapudmoB. JlorapupmMupoBaHue U MOTEHIMPOBAHHE
BBIPAKECHUI.

Pemenne norapugmuueckux ypaBHEHU.

XapaKTepuCTMKa OCHOBHbIX BUAOB AeATeNbHOCTH cTyaeHToB: O3HaKOM/IEHME C MOHATUEM KOPHSA N-i CTENeHK, CBOMCTBAMM PagmnKanos u
NpaBuiIaMm CpaBHeHUA KopHei. PopmyanpoBaHme onpeaeneHuns KOpHA U CBOMCTB KOpHeit. BbluucaeHne n cpaBHeHWe KOopHei,
BbINOJ/IHEHWE MPUKNAKM 3HAYEHUA KOpHSA. MpeobpasoBaHMe YNCI0BbIX, BYKBEHHbIX BblParKeHUI, COAepKaLLMX paguKanbl.
BbinonHeHMe pacyeTos no Gopmysiam, CoAepKalMm pasmKasbl, ocy-

LecTBNAA HeobxoAMMble NOACTaHOBKM M NnpeobpasoBaHmua. OnpegeneHne PaBHOCUILHOCTU BbIPAsKeHWUIA C paguKkanamu. PeweHve
MppaLnoHanbHbIX ypaBHeHM. O3HaKOMAEHWE C MOHATUEM CTENEHU C AeNCTBUTENbHbIM NoKasaTenem. HaxoxaeHue 3HaueHui
cTeneHu, UCNob3ys NpU HEOBXOAMMOCTU MHCTPYMEHTA/IbHbIE CPEACTBA. 3aMnCbiBaHUE KOPHSA N-i CTENEHU B BUAE CTEMNeHU C
Apo6HbIM NoKkasaTesiem 1 Hao6opoT. PopmynnpPoBaHME CBOICTB CTeMNEHeN. BbluncieHne cTeneHei ¢ paLMoHaabHbIM
nokasaTesiem, BbIMONHEHWE NPUKUAKM 3HAYEHUA CTENEHW, CpaBHEHWe cTeneHei. NMpeobpasosBaHue YNCN0BbLIX U BYKBEHHbIX
BbIPAXKEHWUI, COAEPHKALLMX CTEMEHU, MPUMEHSASA CBOICTBA. PelleHune NoKasaTebHbIX ypaBHeHUI. O3HaKoOMIEeHWE C TPUMEHEHNEM
KOPHEW 1 cTeneHei Npu BbIYUCIEHUM CPEAHUX, Ae/IeHUN OTPE3Ka B «30/10TOM CeYeHMN». PeleHne NpUKNagHbIX 3a4a4 Ha
C/OKHble NPOLLEeHTbI BbiNoNHEHWe NpeobpasoBaHNii BblpaXKeHWM, NpuMeHeHe Gopmy, CBA3AHHbIX CO CBOMCTBAMM CTENEHEN 1




norapudmos. OnpegeneHne 061acTv 4ONYCTUMbIX 3HAYEHUI NOorapuGMUYECKOro BblpakeHusa. PeleHne norapudmmnyeckmnx
YypaBHeHUM

BueaynuTopHas (caMocTOosiITeJIbHASA) PadoTa 00y4aroIMXCs 14
Cocrasnenne tabmuubl «lIpsmas u oOpatHas mponopinoHanbHOCTh. KBagpaTidHas u KyOndeckas QyHKITHID) 2 2
CocraBieHre KOMIBIOTEPHOM Npe3eHTalnH 1Mo TeMe : «KopHwu, cTerneHu u jorapudmbl.» 6 2
Pemrenne 3a1ay Ha OCHOBHBIC CBOMCTBA JjorapudMoB. Pemrenne jorapuMUIecKux ypaBHEHUH 1 HEpABEHCTB 6 2
Tema 4 20 2
Ipsimbie B3anMHOe pacroyiokeHue JBYX MpPSMBIX B TMpocTpaHcTBe. [lapamienbHOCTh mpsiMod W TuiockoctH. | 10
NJIOCKOCTH [TapannensHOCTh MUIOCKOCTEW. IlepneHauKYJIApHOCTh NPSAMOW M IUIOCKOCTH. llepneHaukynsp u
pOCTpaHCTBE HAKJIOHHAasA. YTOJ MEXIy NpAMON U IUIOCKOCTBIO. JIBYrpaHHBIM yroi. YTrol MeXAy IJIOCKOCTSMHU.
[leprieHAMKYISAPHOCTD JIBYX IJIOCKOCTEM. 2
I'eomeTpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapAJICIbHBIA TEPEHOC, CHMMETPUSI OTHOCHTEIBLHO 2
IUIOCKOCTH.
[TapannensHOE MPOEKTHUPOBAHMUE. [nomans OPTOTOHAJILHOU MPOEKIINH. N3o0pakenue 6

IPOCTPAHCTBEHHBIX (PUTYD.

IIpakTHyeckue 3aHATHS

IIpu3HakyM B3aMMHOIO PACHOJIOKEHHUS MPSAMBIX. YTOJI MEXIy MpsSMBIMHA. B3auMHOE pacnoyioKeHUe
OpPSAMBIX M IUIOCKOCTEH. IlepneHauKynsp M HaKIOHHAsA K IUIOCKOCTH. YTOJI MEXIy IpsAMOM U
IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACIOJIOKEHHH IpsSAMOM M IUIOCKOCTH. Teopema o Tpex
NEePIEHANKYIIAPAX.

IIpu3Haky ¥ CBOMCTBA NMApAJUIEIBHBIX U MEPIEHAUKYISIPHBIX IUIOCKOCTEH.

PaccrosiHMe OT TOYKM 1O IIJIOCKOCTH, OT IPSAMOM [0 IJIOCKOCTH, PACCTOSHHUE MEXAY IUIOCKOCTAMH,
MEXJy CKPEUIUMBAIOUIUMUCS MPSMBIMH, MEXAY NPOU3BOIbHBIMU (QUIYypaMH B IPOCTPAHCTBE.
[TapajuienpHOE MPOCKTUPOBAHUE M €ro CBOMCTBA. Teopema O IIIOIIAAM OPTOTOHAIBHOW ITPOEKIUHU
MHOTOYTr'OJIbHUKA. B3anMHOE pacnosyiokeHnue NpoCTPaHCTBEHHBIX PUTYD.

XapaKTepuCTMKa OCHOBHbIX BUAOB AeATeNbHOCTU cTyaeHToB: POPMY/IMPOBKA M NpUBEAEHNE A0KA3aTeNbCTB MPU3HAKOB B3aUMHOIO
pacnonoKeHusa NPAMbIX U NIOCKOCTeN .Pacno3HaBaHMe Ha YepTekax M MOAEeNAX Pas3/IMUHbIX C/ly4aes B3aMMHOTO Pacro/oxeHUs
NPAMBIX U NJOCKOCTEN, apryMeHTUPOBaHNE CBOUX CYXKAeHWA. PopmynnMpoBaHue onpeaeseHunii, NPU3HaKoB U CBOMCTB
napannesnbHbIX ¥ NepneHANKYAAPHbIX NI0CKOCTEN, ABYIPaHHbIX M IMHENHBIX YrN0B. BbINOAHEHWE NOCTPOEHUA YII0B MEXAY
NPAMbIMU, NPAMOM 1 NAOCKOCTbIO, MEXAY NJIOCKOCTAMM MO ONUCAHUIO U Pacno3HaBaHWe Ux Ha mogensax. pumeHeHne NpM3HaKos
1 CBOWMCTB PaCcno/ioKeHMs NPSMbIX U NAOCKOCTEN NPU pelleHun 3aga4. M3o6pakeHne Ha pUCYHKaX M KOHCTPYMPOBaHMe Ha
MoAensax nepneHANKYNAPOB U HAKNOHHbIX K MAOCKOCTU, NPAMbIX, NapasnesbHbIX MAOCKOCTEN, YIN0B MeXK Ay MPAMOI MU NA0CKOCTbIO
1 060CHOBaHMM nocTpoeHus. PelieHne 3a4a4 Ha BblUMCIEHME TEOMETPUYECKMX BENNUYMH. ONUCbIBAHME PACCTOAHUA OT TOUYKM




[0 NNIOCKOCTH, OT NPAMOM A0 MAOCKOCTU, MEXKAY MNOCKOCTAMM, MEXKAY CKPELLMBAOLLMMUCA NPAMbBIMU, MEXKAY NMPOU3BOIbHLIMU
durypamu B npoctpaHcTee. PopMynnpoBaHMe U foKa3biBaHNE OCHOBHbIX TEOPEM O PACCTOAHUAX (TEOPEM CYLLECTBOBAHUSA,
cBOWACTBa).M306pakeHne Ha YepTEKaxX U MOAENAX PACCTOAHWUA M 06OCHOBaHME CBOUX CyKAeHUIA. OnpeaeneHne n BblYUCIeHne
paccToaHuiA B NpocTpaHcTBe. NMpumeHeHne dopmyn U TeOpem NAaHUMETPUM ANA pelleHnn 3a4a4. O3HaKoOMIEeHUe C NMOHATUEM
napannenbHOro NPOEKTUPOBAHNA U ero cBoMCTBaMU. PopmynuposaHue meopemel O NA0WAGU OpmMo2oHaAbHOU MpPoeKyuu
MHO020Yy20/16HUKQ.

MpumeHeHWe Teopun ana 060CHOBAHMA NOCTPOEHUI U BbIYUCIEHUIN. APryMEHTUPOBAHME CBOUX CYKAEHUI O B3aMMHOM
pPacnoioKeHUM NPOCTPAHCTBEHHBIX UTYyp

BHeayautopHas (caMoCTosITe/IbHAsI) PatoTa 00y4aloMXCs 10

Pemenue 3agau no teme «I'eomerpuueckue GUrypsl Ha MIOCKOCTUY 2 2

Cocrapnenue Tabuuibl o TeMe «B3anMHoe pacnosioxkeHue NPsIMBIX U IJIOCKOCTEN B IPOCTPAHCTBEY 2 3

Cocrapnenue Tabuuipl 1o Teme «IlapamienbHOCTh B IPOCTPAHCTBE» 2 3

Pemenne 3aga4 mo Teme «IIpsMble U IIIOCKOCTH B IPOCTPAHCTBE» 4 2
Tema § 12 2
KomOunaTopnka OcHOBHbIE IOHATHS KOMOMHATOPUKH. 2

3alayy Ha OJCYET YUCIIa Pa3MEILEHNH, IIEPECTaHOBOK, COYETaHUM.

Pemenue 3anay Ha nepe®op BapuaHTOB. 8

®opmyna 6unoma Herotona. ColicTBa OMHOMUHANIBHBIX KO3( duienToB. Tpeyroasuuk [Tackans. 2

XapaKTepucTUKa OCHOBHbIX BUAOB AEATENbHOCTM CTYAEHTOB: M3yyeHune npasuia KOMOUHATOPUKK U NPUMEHEHME MPU PeLleHnUmn

KOM6VIHaT0prIX 3agay. PeweHne KOM6VIHaT0prIX 3a4a4 mMeToaom nepe6opa M No nNpasnny yMHOXXeHUA.

O3HaKoMaeHNE C NOHATUAMM KOM6MHaTOpMKM: pasmelweHnAMMn, coveTaHnamum, nepeCtaHoBKamm n ¢opmynaMM Ana nx

BbluncneHnn. Ob6bsACHeHNE U NpUMeHeHne GopMy ANA BbIYMCAEHNA Pa3MELLLEHUI, MepecTaHOBOK M COYETaHWUI Npu peleHnn

3ajad. O3HaKomeHne c GBUHOMOM HbloTOHa U TPEeyrobHUKOM Mackana. PeweHne NPaKTU4YeCKnNX 3aga4 C UCNO/Ib30BaHNEM

NOHATUIN U NPABUA KOMOUHATOPUKM

BHeaynuropHas (camocTosiTe/ibHasi) padoTa 00y4arommuxcs 6

CocrapieHUe NPE3CHTALUH 0 TeMe «DIEMEHThl KOMOMHATOPUKIY 6 3
Tema 6 16 2
Koopaunarni [TpsmoyronbHast (IekapToBa) CUCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMyra pacCTOSHUS MEeXIy AByMs | 4
BEKTOPLI TOYKaMU. Y paBHEHUS cepbl, IJIOCKOCTU U MPAMOH.

Bexkropsl. Monyns Bektopa. PaBeHCcTBO BeKTOpOB. Ci10’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO. 10

Pa3znoxeHne BeKTOpa IO HAIPaBIECHUAM. YTOJI MEXIYy ABYMs BeKTopamu. IIpoekius BeKTOpa Ha OCbh.

Koopaunartsl BekTopa. CKaJsipHOE TPOU3BEIEHUE BEKTOPOB.

2

Hcnonp3oBaHne KOOPAMHAT KU BEKTOPOB MPHU PEIICHUM MATEMAaTUYECKUX W MPUKIAAHBIX 3a7ad.
[IpakTnyeckue 3aHATHS

Bekropel. /[lelictBus ¢ Bekropamu. JlekaproBa cHCTEMa KOOPAMHAT B IPOCTPAHCTBE. YpPaBHEHHUE
OKPYKHOCTH, c(ephl, MIIOCKOCTH. PaccTositHue Mexay Toukamu. JIeHCTBUS ¢ BEKTOpamH, 3aJaHHBIMHU
KoopauHatamu. CKaJisipHOE MPOU3BEICHHE BEKTOPOB.




BektopHoe ypaBHEHHE TPSIMOM U MJIOCKOCTH.
Hcnonb3oBaHne BEKTOPOB MPHU J0KA3aTEIBCTBE TEOPEM CTEPEOMETPUH.

XapaKTepucTMKa OCHOBHbIX BUAOB AeATeNbHOCTH cTyaeHToB: O3HAaKOMIEHME C MOHATUEM BEKTOPA. M3yyeHne AeKapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, NOCTPOEHME MO 3aaHHbIM KOOPAMHATAM TOUEK U NIOCKOCTEN, HAaXOXAEHME KOOPAMHAT TOYEK.
HaxorkaeHue ypaBHEHUI OKPYKHOCTU, chepbl, MNOCKOCTU. BblunMcieHNe pacCcToAHMI MexKay TouKamu. M3yuyeHne cBOMCTB
BEKTOPHbIX BE/IMYMH, MPABWUA PA3/IOKEHUSA BEKTOPOB B TDEXMEPHOM NPOCTPAHCTBE, MPABU HAXOXAEHUA KOOPAWHAT BEKTOPA B
NPOCTPAHCTBE, NPaBWU AEUCTBUIA C BEKTOPaMM, 334aHHbIMW KOOPAMHATaMMU.

MpUmeHeHWe TeEOPUUN MPU peLleHnm 33434 Ha AeNCTBMA C BEKTOPaMW. M3yyeHune cKansapHOro Nnpon3BeaeHUs BEKTOPOB,
BEKTOPHOrO YPAaBHEHMWA NPAMOM U NAOCKOCTU. [IPUMEHEHWE TEOPUM NMPU PELLEHUM 33434 HA AEWCTBUA C BEKTOPamu,
KOOPAMHATHbIN MEeTOA, MPUMEHEHWE BEKTOPOB A/1A BbIYMC/IEHWUA BEIMUUH YII0B U paccToAHUA. O3HaKoMaeHMe ¢
[OKa3aTeNbCTBAMM TEOPEM CTEPEOMETPUM O B3aUMHOM PACMONOKEHUMN NPAMbIX U MJIOCKOCTEN C UCNOIb30BaHMEM

BEKTOPOB

BHeayautopHas (camocTosiTe/IbHAsA) paboTa 00y4yalonuxcs 8
CoctaBnenue npe3eHTannu «JlekapToBsl KOOPAMHATHI HA INIOCKOCTH M B IPOCTPAHCTBEY 3 3
Cocrasnenue tabauubl «KoopanHaTel v BeKTOPBD (opMyibl Isl penieHus 3a1a4) 2 3
Pemenune 3agau no Teme «KoopanHaThl U BEKTOPBD» 3 2
Tema 7 31
OcnoBbI OcHoBHble MOHATHSI PajuanHas mepa yria. BpamarensHoe nBuxkenue. CHHYC, KOCHHYC, TaHT€HC H | 3 12
TPHI'OHOMETPMM KOTaHI'€HC YHCIIa.
OcHoBHBIC TpHUroHOMeTpHYeckHe ToxkAecTBa DopMmynbsl mnpusBencHud. DopMmynsl  CIOKEHUS. 8
Dopmyisl yaBoeHUs. @OpMyIIbl TOJIOBUHHOIO YIIA.
IIpeoGpa3oBanusi MNpPOCTeHIINX TPHUIrOHOMeTPUYECKHX BbIpaxkeHuil. IIpeoOpasoBaHue CyMMsI 6
TPUTOHOMETPUYECKUX (QYHKIMM B MpOU3BEJAEHHWE M TPOMU3BEACHHS B CymMMy. DBripaxeHue
TPUTOHOMETPHUUYECKUX (PYHKIMI Yepe3 TAHT€HC MOJIOBUHHOTO apTyMEHTa.
Tpuronomerpuyeckue ypaBHeHHs: 4 HepaBeHcTBa IIpocreiile TPUTOHOMETPUYECKUE YPABHEHUS. | 14

[Tpocreiimme TpuroHoMeTpudyeckue HepaBeHCTBa. (OOpaTHble TPUTOHOMETPUYECKHE  (DYHKITUH.
ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC.

IIpakTyeckue 3ansaTHs PaguaHHbli METOA U3MEPEHMSI YTJIOB BPALEHUs U CBA3b C IPaJyCHON MEpOH.
OcCHOBHbBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (POPMYJIBI CIIOKEHUS, YABOCHHUS, MPeoOpa30oBaHUE CYyMMBbI
TPUTOHOMETPUUECKHUX GbyHKIMH B IIPOU3BENICHUE, npeobpa3oBaHue IIPOU3BEICHUS
TpUrOHOMETpHueckux GyHKIu B cymmy. [lpocreiimne TpUrOHOMETPUUECKHE YpPaBHEHUSI H
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYecKHe QYHKIMHU: apKCUHYC, apKKOCHHYC, apKTaHIeHC.

XapaKTepMCcTMKa OCHOBHbIX BUAOB AeATENIbHOCTU CTYleHTOB: M3yUueHne pagnmaHHOro MeToaa M3MepeHmUsa Y08 BPALLEHWA U UX CBA3M C
rpasycHoi mepoit. M3o6pakeHune yrnos BpalleHMs Ha OKPY>KHOCTM, COOTHECEHME BEIMUMNHDBI YI/1a C ero PacnosioKeHuem.
dopmynnpoBaHme onpeaeneHmnin TPUroHOMEeTPUYECKMX GYHKUMI 415 YrA0B NOBOPOTA M OCTPbIX YI/I0B MPAMOYIO/bHOIO




TPeyrosbHUKa U 06bACHEHUE MX B3aMMOCBA3U MpUMEHEeHWEe OCHOBHbIX TPUTOHOMETPUYECKUX TOXKAECTB /1A BblYUCIEHUA
3HAYEHWUIN TPUrOHOMETPUYECKMX GYHKLMIA NO O4HOM U3 HUX. M3yuyeHne OCHOBHbIX GOPMY TPUTOHOMETPUMU: GOPMY/Ibl CIOKEHUS,
yZBOEHUWA, NpeobpasoBaHNA CyMMbl TOUFOHOMETPUYECKUX GYHKLMI B NPOM3BEAEHUNE U MPOU3BEAEHUA B CYMMY U MPUMEHEHME
Npw BbIYUCIEHUM 3HAYEHUA TPUTOHOMETPUYECKOTO BbIPAXKEHWA U ynpoLLeHus ero. O3HaKOM/IEHWE CO CBOMCTBaMU CUMMETPUM
TOYEK Ha eAMHUYHOMN OKPYKHOCTU U MPUMEHEHME UX 1A BbiBOAA dopmyn npuseaeHnUs PelweHne no dopmynam u
TPUrOHOMETPUYECKOMY KPYry NPOCTENLLINX TPUTOHOMETPUYECKUX YPaBHEHWIA. MpUMeHeHMe 0BLLMX METOA0B PELLEHUSA YPaBHEHWIA
(npuBeaeHWe K NMHENHOMY, KBagpaTHOMY, METOZ, PA3/IOKEHUA HA MHOXUTE/U, 3aMeHbl NEPEMEHHO) NPU peLLeHun
TPUrOHOMETPUYECKUX YPAaBHEHUI. YMEHME OTMEYATb Ha Kpyre peLleHns NPoCcTeNLLMX TPUTOHOMETPUYECKUX HEPABEHCTB
O3HaKoMm/IeHME C NOHATUEM 06PaTHbIX TPUTOHOMETPUYECKMX GYHKLMI. U3ydeHne onpeaenieHnii apKkcMHyca, apKKOCKUHYCa,
apKTaHreHca uncna, opmynmposaHme nx, U306pakeHne Ha eAUHUYHON OKPYXKHOCTU, MPUMEHEHME NPU PELLEHUN YPAaBHEHU N

BueayauTopHasi (caMoCTOsITeJIbHAsI) PaGoTa 00y4aloLIUXCs 16
PemieHve 3a/1a4 Ha BBIYMCICHUE 3HAYCHHUN TPUTOHOMETPHIECKHUX (DYHKIIHI 2
Pemienue 3a1a4 1o reMe «@opMyIibl TPUTOHOMETPHIY 6 2
CocrapieHue KOMIBIOTEPHOM Mpe3eHTauuu no Teme «OnpefeneHue pacCTOSHUS 10 HEOOCTYIMHOM TOYKH.
OrmpeieNieHre BBICOTBI HEAOCTYITHOTO MPSIMETAY
Tema 8 18
DyHKUHU DOyHKIMH.
CBOiiCTBA OO6nacte onpezeneHuss 1 MHOXKECTBO 3HAYeHHH; rpaduk (YHKIHHU, MOCTpOeHHE TpaduKoB (YyHKIUH,
rpapuku 3aJIaHHBIX PA3JIMYHBIMU CIIOCOOAMHU.

CaoiictBa ¢QyHkuuu. MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTb, OIPAHMYEHHOCTH, MEPUOJAUYHOCTD.
[TpomexxyTku Bo3pacTaHusi U yObIBaHUS, HauOoOJIbllee U HAUMEHBIIEE 3HAUYEHUs,, TOUKU HKCTpEMyMa.
I'paduueckas unaTepnperanus. [Ipumepsl QyHKINOHATBHBIX 3aBUCHMOCTEH B PEAbHBIX IMPOLECCaX H
ABICHUAX. ApumeTndeckue onepaunu Hajx GyHKuusaMu. Crnoxxnas pyHkuus (komnosunus). [lonstue o
HENPEPBIBHOCTU (PYHKIUH.

Oo0patnble ¢pynkuuu. OOnacTh omnpejaeneHus M o0nacTh 3HadeHHU oOpaTHoM ¢yHkimu. ['paduk
oOpaTHON (QyHKIUH.

CreneHHble, NMOKa3aTe/bHbIe, JorapupmMuyeckue U TPUroHoMeTpuyeckne (pynkuum. OOparHble
TpUroHoMmerpuueckue QyHkiuu OmnpeneneHus QyHKUMHA, ux cBoicTBa U rpaduxu. IIpeobpazoBanus
rpa¢ukoB. IlapamienbHbli HEpeHOC, CUMMETPHUsS OTHOCHUTENBHO OCed KOOpJAMHAT U CUMMETPHS
OTHOCHUTEJIbHO Hayala KOOPAWHAT, CHMMETPHsSI OTHOCHUTEIBHO MPSIMOW y = X, PACTSIKEHUE M CKaThe
BJIOJIb OCEW KOOpJUHAT.

[MpakTnyeckue 3aHATHS

[Tpumepsl 3aBUCUMOCTEH MEXKIY MEPEMEHHBIMU B DPEATBHBIX IPOLECCAX M3 CMEXHBIX JUCLHUIUIMH.
Onpenenenne ¢yuknuil. Iloctpoenue u urteHue rpadukoB ¢yHkumid. MccnemoBanue QyHKIHU.
CpoiicTBa  JIMHEWHOW, KBaJpaTHYHOW, KYCOYHO-TMHEWHOM W  JApOoOHO-TMHEHHOW  (YHKIMH.
HenpepriBable u nepuogudeckue ¢yHkiuu. CBoiicTBa M rpaduku CHHyca, KOCHHYyCa, TaHT€HCa U
kKoTanrenca. OOparnHble QyHKUIUM u uX Trpapukud. OOpaTHble TPUTOHOMETPUYECKHE (DYHKIIUH.
[IpeoOpazoBanmst tpaduka QyHknuu. [apmonmyeckue  kosebanus. [lpuxmanHeie  3amaym.
[Toka3arenbHble, JOrapupMUIecKie, TPUrOHOMETPUYECKHE YPABHEHHUSI M HEPABEHCTBA.




XapaKTepuCcTUKa OCHOBHbIX BUAOB AeATenbHocTH ctyaeHTos: O3HaKOM/IEHWE C MOHATMEM NepeMeHHON, NPUMEPAMM 3aBUCUMOCTEN
MeXay nepemeHHbIMU. O3HaKOM/IEHWE C NOHATUEM rpaduKa, onpeseneHre NPUHAA/IENKHOCTN TOUKM rpaduKy GyHKUUN.
Onpegenexne no Gopmysae NpPocTenLLen 3aBUCUMOCTH, BUAA ee rpaduKa. BoipaxkeHne no ¢opmyne oaAHON nepemeHHON Yepes
Apyrve. O3HakomieHWe ¢ onpegeneHvem GyHKUUKM, GopmyanposaHue ero.

HaxoxaeHve ob6nactu onpeaeneHna n 061actu 3HayeHn GyHKUMM O3HAKOMAEHWE C NpUMepammn GYHKLIMOHANbHbIX
3aBMCMMOCTEN B peasibHbIX NPOLECCAX U3 CMEXKHbIX AUCUMMIMH. O3HAKOMIEHWE C LOKA3aTe/bHbIMU PACCYKAEHNAMM HEKOTOPbIX
CBOWCTB IMHEHOM U KBagpaTUYHOM GYHKLMN, NpoBeAeHUE UCCNeA0BaHMA IMHENHOM, KYCOYHO-TMHENHOMW, A POBHO-TUHENHOW 1
KBaZpaTuiHON GYHKUMI, NoCTpoeHmne ux rpadmKkos. MocTpoeHmne un yteHne rpadmkos GyHKLMIA. UccnesoBaHmne GyHKUMK.
CocTasneHue BUA0B GYyHKLUWIA MO AaHHOMY YC/I0BUIO, PELLEHME 3334 HA SKCTPEMYM.

BbinosHeHWe npeobpasoBaHuii rpaduka GyHKUMM UN3ydeHne noHamMusA obpamHoll pyHKYUU, onpeseneHue Buaa u ro-
cmpoeHue epaguka obpamHoli pyHKYUU, HaxoxOeHue ee obaacmu onpedeneHus u obaacmu 3HavyeHull. pUMeHeHMe CBOMCTB
bYHKUMIA NpU UCCnef0BaHUM YPaBHEHWUI U PeLLEHMM 334,34 Ha SKCTpemyM. O3HaKOMIEHWE C MOHATUEM CNOXKHOM GyHKLUUN
BblumcneHne 3HaueHUM GYHKLMUIA NO 3HaYEHUIO aprymeHTa. OnpeaenieHne NonoXKeHUa TOUKU Ha rpaduKe No ee KOOpAMHATam U
HaoboporT. Mcnonb3oBaHne CBOMCTB GYHKLUMUI A5 CPaBHEHUSA 3HAYEHUI cTene-

Helt u norapndmos. NMocTpoeHune rpadnKoB CTENEHHBIX U I0rapuPmmuyecknx GyHKUNUA. PelieHre NoKasaTebHbIX U
norapupmmUecKknx ypaBHeHUn 1 HepaBeHCTB MO U3BECTHbIM anropuTMam. O3HaKOM/IEHUE C NMOHATUEM HEeMNpepbIBHOM
nepuoguyeckol GyHKUUM, GopmyIMpoBaHMe CBOMCTB CUHYCA U KOCUHYCA, NOCTpoeHue Ux rpadukos. O3HaKOMIEHUE C NMOHATUEM
rapMOHMYECKMX KO1eBaHMI U NPUMEPAMU FAPMOHUYECKUX KolebaHWI AN onncaHMs NPoLLeccoB B Gusmnke

M gpyrux obnactax s3HaHuA. O3HaKOM/IEHWE C MOHATMEM Pa3pPbIBHOM Nnepuoanyeckon GyHKUUK, GopmMyIMpoBaHMe CBOMCTB
TaHreHca M KOTaHreHca, NocTpoeHue Ux rpadukos. NMpumeHeHMe cBONCTB GYHKLMIA A5 CPAaBHEHUS 3HAYEHU
TPUrOHOMETPUYECKUX QYHKLMIA, PELEHNA TPUTOHOMETPUYECKUX YPaBHEHWIA. [TocmpoeHue epagukos 0bpamHbix
mpuz2oHomempuyeckux yHkyuli u onpedeneHue o epagpukam ux ceolicmes. BoinonHeHne npeobpasosaHma rpaduKkos

BueaynuTopHas (caMocTOsiTeJIbHAA) pPadoTa 00yYarouxcs

Pemenne 3a1a4 Ha HAXOXKACHUE 00JIACTH OTIPEIEICHNs] ¥ MHOKECTBA 3HAYCHUH QPYHKIHUN

w

Pemenue 3amau mo teme «MccnenoBanue QyHKIHN

o

Pemrenne npumepos «CBolicTBa HyHKIUUY

N

Tema 9

26

NINININ

MHOrorpaHHuKM M
KpyIJble Tejaa

Bepumnsl, pedpa, rpaHu MHOrorpanHuka. Pazseptka. MHOrorpaHHble yriibl.

Brinykisle MHOrOrpaHHukH. Teopema Ditepa.

ITpusma. IIpssmas u HakinoHHas npusma. [IpaBunbHas npusma.

[Mapamnenenunen. Kyo.

IMupamupa. IIpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B apajjiesienuIe/ie, B IpU3Me U MUpaMue.

Ceuenus Ky0a, MIPU3MBI ¥ THPAMUJIBI.

[IpencraBieHne O NpPaBWIBHBIX MHOTOTpaHHMKaX (TeTpa’zape, KyOe, OKTadJpe, MAOAeKaraApe H
UKOCadJIpe).

Humuaap m koHyc. YcedeHHBIM KOHYC. OCHOBaHHWE, BBICOTa, OOKOBas MOBEPXHOCTh, OOpa3yromias,
pa3BepTKa. OceBble CEUEHNUS U CEUEHUS, MapajlIeIbHbIE OCHOBAHUIO.

[ap u chepa, ux ceuenus. KacarenpHas II0CKOCTb K cdepe.

NDESEDNDNDNDDN

XapaKTepuCcTMKa OCHOBHbIX BUAOB AeATeNbHOCTU cTyaeHToB: OnMcaHMe 1 XapaKTepPUCTUKA Pa3NINYHbIX BUA0B MHOTOrPaHHUKOB,
nepeyvncneHmne ux 3N1eMeHTOB U CBOMCTB. M306paskeHne MHOTOrpaHHMUKOB U BbINONIHEHWE NOCTPOEHUA Ha N306paXKEHNAX U




MOAENAX MHOrOrPaHHUKOB. BbluMCeHNE IMHENHBIX 3/1IEMEHTOB U Y108 B NPOCTPAHCTBEHHbIX

KOHOUrypaumax, apryMeHTUpOBaHNE CBOUX CYXKAEHUA. XapaKTepucTuKa 1 n3obpaxkeHue ceueHusn, pa3eepmyu MHO202PAHHUKOS,
BbluMC/IEHME NAoWaaein noBepxHocTel. MocTpoeHMe NPOCTeLWMX cedeHmnit Kyba, npusmsl, Npammuapl. MpumeHeHne GaKkToB U
cBeaeHul U3 nnaHumeTpun. O3HaKOMIEHME C BUAAMW CUMMETPUIA B NPOCTPaHCTBE, GOPMYNNPOBAHNE ONpeae/IeHNI U CBOMUCTB.
XapaKTepucTMKa CUMMETPUMN TeN BpaLLEeHWa U MHOTOTPaHHMKOB. MprmMeHeHne CBOMCTB CUMMETPUM NPU peLLueHnn 3a4a4.
Mcnonb3oBaHWe NpuobpeTeHHbIX 3HAHWI 4NA UCCe0BaHMA U MOAENNPOBAHUA HECNOXKHbIX 3a4a4. M306paxeHne OCHOBHbIX
MHOFOrPaHHWKOB W BbIMOJHEHWE PUCYHKOB MO yca0BUAM 3aga4 O3HaKoOMIeHWe ¢ BUAAMU Ten BpalleHusa, opmynmpoBaHue mUx
onpezeneHnin u ceoiicTs. PopmynnpoBaHME TEOPEM O CEYEHMM LLApa NIOCKOCTLIO U NIOCKOCTH, KacaTeNlbHOM K coepe.
XapaKTepucTMKa 1 n3obpakeHne Ten BpalLeHns, X Pa3BepTKM, cedeHus. PelueHne 3a4a4 Ha NOCTPOEHUE CeYeHUN, BblYNCAEHME
[OJIVH, PacCTOAHWUK, yrnoB, naowaaei. NpoBeaeHne A0Ka3aTeNbHbIX PACCYKAEHMI NpY pelweHnn 3a8a4. NpumeHeHne cBOMCTB
CUMMETPUM NPU PeLIeHUN 33434 Ha TeNa BPpaLLeHUs, KombuHaumio Ten.M3o6paxKeHne OCHOBHbIX KPYI/bIX TE/ U BbINOJIHEHWE
PUCYHKa Mo YCA0BUIO 3a4a4M

BHeayauTopHasi (caMoCTosITeJIbHAsT) padoTa 13

Cocrasnenue npesentanuu «llmomans 60KOBOH U MOJHON MOBEPXHOCTH MHOTOTPaHHHUKOB) 6 3

CocraBnenue npe3eHTanuu « Tena 1 TOBEpXHOCTH BpallleHUs» 7 1,2
Tema 10 24 2
Hauana IMocaenoBareabHocTH. CrocoObl 3alaHusi M CBOWCTBA YMCIIOBBIX TociienoBarenbHocTed. [loHsaTre o | 8
MaTeMaTH'1eCKOI0 npenene MOCJIEAOBATEIbHOCTH. Cy1ecTBoBaHue mnpeneiaa MOHOTOHHOU OIPaHUYECHHOU
aHajan3a MOCJICI0BATEIHHOCTH. CymmupoBaHue MOCIICI0BATEIHLHOCTEH. BeckoneuHo yOBIBaromas

r€OMETPUUECKAas MPOrPECCUs] U €€ CyMMa.

IIpousBoanasi. Ilonarne o mnpows3BOAHON (YHKIHMH, €€ TEOMETPHUECKHUH M (U3NYECKUH CMBICIH. 14

VYpaBHeHue kacarenbHOM K rpaduky ¢yHkuuu. IIpous3BojHBIE CyMMBI, Pa3HOCTH, MPOU3BEACHUS,

yacTHble. [Ipou3BOJHBIE OCHOBHBIX d3JIeMEHTapHbIX (yHkuuid. [IpumMeHeHHe NPOM3BOAHON K

UCclieIoBaHuI0 (PyHKIMI 1 mocTpoeHuto rpadukos. IIponsBogHble 00paTHON (YHKIMU U KOMIIO3UIIUH

GyHKIUH.

IIprMepsl UCIIONB30BaHUS ITPOM3BOJHONW JUISl HAXOXKIACHUS HAWIYYLIEro pPELIEHUS B IPHUKIAIHBIX

3anadax. Bropas mpousBojHasi, ee reoMeTpuueckuil u pusuueckuii cmpica. HaxoxaeHue ckopoctu ams

npoiiecca, 3aJJaHHOro GopMysoi U rpaduKoM.

IlepBooGpa3nas u unHTerpana. [IpumeHeHue onpeneneHHOro MHTErpaja Ul HaXOXACHUsS IUIOIIAIu )

KpuBoJIMHENHHOW Tpaneuuu. Popmyna Herorona—IJleitbnuna. I[lpumepsl npUMeHEHHsS HHTErpajia B
(bu3uKe 1 reoMeTpuu.

IIpakTuyeckue 3ansaTusa YncnoBas mociaea0BaTeIbHOCTh, CIOCOOBI €€ 3a/JaHUsl, BBIYUCIICHUS YJICHOB
nocienosarenbHocT. Ilpexgen mocnenoBarenbHOCTH. beckoHeyHO yObIBarolas reoMeTpuyecKas
nporpeccus. IIpom3BonHas: MEXaHMYECKMH M TIE€OMETPUYECKHH CMBICT NPOU3BOJHOM. YpaBHEHHUE
KacaTenbHOM B obOmem Buze. [IpaBmia u Qopmynsl auddepeHunpoBanus, Tabiuna MPOU3BOIHBIX
snemMeHTapHbIx ¢QyHKuuid. HcciaemoBanwe (yHKIMM C TOMOIIBI0 Tpou3BOAHOW. Haxoxmenue
Hau0OJIbIIEr0, HAUMEHBIIETO 3HAUYCHHSI U DKCTPEMAIbHBIX 3HaYeHUH (PYHKIIUH.

XapaKTepuCcTMKa OCHOBHbIX BUAOB AeATeNbHOCTU cTyaeHToB: O3HaKOM/IEHME C MOHATMEM YMCIOBOM NOC/IeA0BaTENbHOCTM, Cnocobamu




ee 3a4,aHus, BbIYUCIEHUAMM ee YNeHoB. O3HaKoMsIeHUe ¢ MoHAmuem npedena nocaedosamesnoHocmu. O3HaKOMAEHME C
BbIYWUCIEHUEM CYMMbl HECKOHEYHOTO YMCNOBOIO PAAA Ha NPUMEpPE BblYUCIEHNUA CyMMbl 6eCKOHEYHO ybbiBatoLLEei
reomeTpuYecKoi nporpeccun. PelweHne 3agay Ha npumeHeHne Gopmy bl CyMMbl HECKOHEYHO YObIBAIOLLEN FEOMETPUYECKON
nporpeccun O3HaKOMIeHUE C NOHATUEM NPOU3BOAHONW. M3ydeHune n dopmynmpoBaHMe ee MEXaHUYECKOTO U FeOMETPUYECKOTO
CMbIC/1A, U3YYEHME AITOPUTMA BbIYMCAEHWUA NPOU3BOAHON HA MPUMEpPE BbIYUCIEHUSA MTHOBEHHOM CKOPOCTU U YI/I0BOTO
KoadduumMeHTa KacaTeNbHOMN.

CocTaBneHue ypaBHEHUSA KacaTeslbHOM B 0bLiem Buae. YcBoeHue npasun gudpdepeHumposaHms, Tabanusl Npor3BoaHbIX
3/1eMeHTapHbIX GYHKUWIA, TpumeHeHne ana auddepeHuMpoBaHna GyHKLMI, COCTaBNEHNA YyPaBHEHUA KacaTelbHON. M3yueHune
TEOPEM O CBA3M CBOMCTB GYHKLUM N MPOU3BOAHON, GOPMYIMPOBKA UX.

MpoBeaeHMe ¢ MOMOLLBIO MPOU3BOAHOM UCCIef0BaHUA GYHKLMM, 33-A4aHHON Gopmynoi.YcTaHOBNEHNE CBA3M CBONCTB GYHKLUU U
nNpou3BOAHOM Mo UX rpadpukam. MprumeHeHe NPOU3BOAHOW AR PeLleHMs 33434 Ha HaxoXKaeHne

HanbonblIero, HAaMMeHbLIEro 3HAYEHUA U Ha HaxoXKaeHWe sKkcTpemyma O3HaKOMIEHUE C MOHATUEM WHTerpana v nepsoobpasHoi.
M3yyeHune npasuia BbluMcaeHUs NnepBoobpasHol n Teopembl HotoToHa— JleibHuMua. PeleHne 3aaay Ha cBA3b NepBoobpasHol n
ee NPou3BOAHOW, BbluMCAEHNE NEPBOOBPA3HON ANA AaHHOM GYHKLUMK. PelleHne 3a4a4 Ha MPUMEHEHWE UHTerpana gns
BbIYUCNEHUA PUINYECKUX BENUUMH W NoWaaeN

BueaynutopHas (camocTosiTe/IbHAs) padoTa 00yyalommuxcs 12

Pemenue 3amau mo reme «PopMymsl U mpaBuia AuQPepeHITNPOBAHISD) 6 2

Pemenue 3agau no teme «lIpuMeHeHre MPOU3BOAHONY 6 2
Tema 11 15 2
Unrerpan u  ero | [lepsooOpa3sHasi m mHTErpaj. IIpiMeHeHHe ONpPEAEIEHHOr0 WHTErpaia s HaXOKACHHS IUIOMIAan | °
NpUMEHEHHE KpuBoJIMHENHHOW Tpaneuuu. Popmyna Herorona—IJleitbnuna. Ilpumepsl npuUMEHEHHsS HHTErpajia B

¢busMKe U TeOMETPUH.

HN3mepenus B reomerpun O0nem u ero usmepenue. Murerpanbnas popmyna oobema. 2

®opmynel 00beMa KyOa, TPSIMOYTOJILHOTO Mapaielenune i, IPU3Mbl, IUIHHAPA. g

®opMybel 00beMa MUPAMHUJIBI K KOHYCA.

®opMyIIBl TUIOIIAAN TIOBEPXHOCTEN IUIMHAPA ¥ KOHyca. PopMyJsibl 00beMa Iapa M Iuiomand chepsl. | 2

[TogoGue Ten. OTHOIEHUS TIIOMIAIEH TOBEPXHOCTEN M 00BEMOB TTOI00HBIX TEJ. 2

. IIpakTHYeckHne 3aHATHA

Wnterpan u nepBoodpasnas. Teopema HproTona—Jleitonuna. [lpumenenne uHTerpana K BHIYUCICHUIO

bu3MYECKUX BEIWYHMH U TUIOHIAICH.

XapaKTePVICTVIKa OCHOBHbIX BUAOB AeATe/IbHOCTU CTYAEHTOB: O3HaKoM/IEHME C MOHATUAMM naowaaun n o6bema, adKCMOMaMM n

CBOMCTBaMU. PeleHue 33434 Ha BblYUCIEHME NOLWALEN NAOCKUX GUTYP C MPUMEHEHMEM COOTBETCTBYOLWMUX Gopmyn 1 GaKTOB U3

nNaHUmeTpun. l/layquMe Teopem O Bbli4ncneHnn obbemos NMPOCTPAHCTBEHHbIX TEN, pelleHne 3a4a4 Ha NpuMmeHeHune d)opmyn

BbluMcneHna ob6bemos. N3yueHne dopmyn Ansa BbIYMCAEHNA NAOLLALEN NOBEPXHOCTEN MHOFOIPAHHUKOB M T/ BPaLLLEeHUS.

O3HaKomneHume ¢ MeTOo40M BblMUCNEHNA NIOWaAN NOBEPXHOCTU Cd)epbl. PeweHwne 3a4a4 Ha BblYUcneHune nnow,a,u,eﬁ NnoBEepPXHOCTU

NMPOCTPAHCTBEHHbIX TEN

BueayanTopHas (camocTosiTesIbHAsA) padoTa 00y4alImuXxcs 8

Pemenne 3a1au Ha HAXOXKIEHUE TIEPBOOOPA3ZHOM 2 2

CocrapieHre KOMIIBIOTEPHON MPE3eHTANNH Ha TeMy «Moe MpeACcTaBIeHNE 0 IPOU3BOTHON M MEpBOOOPA3HOI 4 3

Pemenue 3anay «Ilmomans KpUBOIMHEHMHON TpAEeLIUM» 2 2




Tema 12

12

JjieMeHThl  TeopuH
BEPOSITHOCTH.
JJIeMEeHTHI
MaTeMaTH4YecKoi
CTATHCTHKH.

Co0blITHE, BEPOSITHOCTH COOBITHS, CIOXKEHHE U YMHOKEHUE BeposiTHOCTeH. [lonsamue o He3asucumocmu
cobvimuil. [luckpemnas cinyuaiinas eeiudund, 3aKoH ee pacnpeoenenus. Hucnogvle xapakxmepucmuku
OUCKpemHOUl CIyuatHou enuyunsl. Ilonamue o 3akone OOIbUUX YUCel.

[IpencraBienue NaHHBIX (TaOJMIBI, AWATPaAMMBbI, TPaQUKH), 2eHepanbHas COBOKYNHOCMb, 8blOODKA,
cpednee apugmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckou cmamucmuxu. Pewenue
NPAKMUYECKUX 3a0a4 ¢ NPUMEHEeHUeM 8epOSIMHOCIHbIX MEMO008.

IIpakTuyeckue 3anaTusa lcropus pa3BuTHsS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTaTUCTUKU U
UX POJIb B pa3IMYHBIX cdepax dernoBedecKoil xusHeaesTenbHocTH. [IpaBuna komOunatopuku. Peme-
HUE KOMOMHATOPHBIX 3a7a4u. Pa3Melienusi, couetanus u nepectaHoBku. bunom HeloToHa u TpeyroiabHUK
[Tackais.

[Ipuknagueie 3agaun. Knaccuueckoe onpeneneHue BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpema O
CyMMe€ BeposATHOCTEl. Brruncinenue BepositHocTel. Ilpukimanneie 3agaun. [IpencraBieHue 4HMCIOBBIX
JnaHHbIX. [Ipukiagaeie 3agaun.

XapaKTepuCcTUKa OCHOBHbIX BUAOB AEATENbHOCTM CTYAEHTOB: M3yYeHne K1accMyeckoro onpeaeneHmsa BepOATHOCTU, CBOWCTB
BEPOATHOCTU, TEOPEMbI O CyMMe BEPOATHOCTEN. PAacCMOTpeHMe NPUMepOB BblUMCIEHUA BEPOATHOCTEN. PeleHre 3a4a4 Ha
BblYMC/IEHME BEPOATHOCTEN COBbITMIA. O3HaKOMAEHUE C NPeACTaBAEHNEM YNCAO0BbLIX AAHHbIX M UX XapaKTEPUCTUKAaMK. PeleHne
NPaKTUYECKUX 33434 Ha 06paboTKY YMCNOBLIX AaHHbIX, BbIYUCAEHUE UX XaPaKTEPUCTUK

BreaynuTopHasi (caMocTosiTe/IbHASA) padoTa 00y4arommuxcs

CocrapiieHUE Npe3eHTaN « DJIEMEHThI TEOPHU BEPOSITHOCTEH U MaTEMAaTUYECKON CTaTUCTUKID)

Tema 13

20

YpaBHenust U
HepaBeHCTBA.

YpaBHeHuss W cHCTeMbl YypaBHeHU#l. PamyoHanbHBIE, WPpPALMOHAIBHBIE, IIOKA3aTelIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUA U CUCTEMBI. PABHOCUIIBHOCTE YpaBHEHUH, HEPABEHCTB, CUCTEM.
OcHoOBHBIE TpUEMBbl UX pelieHus (pa3ioKeHWEe Ha MHOXXHMTEIH, BBEIEHHWE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, rpa)uuecKuil MeTom).

HepaBencrBa. PannonanbHble, HppAalMOHAIBHBIC, II0OKA3aTE€IbHBIE U MPUSOHOMEMPUYECKUe
Hepagerncmea. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonp3oBaHue CBOWCTB M TIpadukoB (QYHKIMM NpH pelIEeHUH YpaBHEHMM W HepaBeHCTB. Meron
UHTEpBAJIOB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pEIIEHUH YpaBHEHUH W
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CHCTEM.

IIpukiagueie 3anayn [IpuMeHeHne MaTeMaTUYECKUX METOOB IS PELICHUS COACP/KATEIbHbIX 3a1a4 U3
pa3- TUYHBIX o0JjacTel HayKH W MpakTUku. MHTeprperanus pe3yibTaTa, yUeT peaibHbIX OrpaHUYCHHI.
IIpaktnyeckue 3ansiTua KopHu ypaBHenuil. PaBHocuibHOCTh ypaBHeHuid. IIpeoOpasoBanue
ypaBHeHU. OCHOBHBIE NPHUEMBI PEIICHMsS ypaBHEHMU. PemieHune cucreMm ypaBHeHui. Mcronb3oBaHue
CBOWCTB M rpauKoB (GYHKUMH 17151 pelieHHs] ypaBHEHUHM U HEpaBEHCTB.

O3HaKoM/IEHME C NPOCTENLLIMMM CBEAEHUAMM O KOPHAX anrebpanyecknx ypaBHeHWM, NOHATUAMM UCCAe0BaHNA YPABHEHWIA 1
CUCTEM YpaBHEHWI. M3yueHne Teopun paBHOCUALHOCTY YPaBHEHUI 1 ee NpUMeHeHus. MoBTOpeHWe 3anmcK peLleHns
CTaHAAPTHbIX YPaBHEHWI, NpMeMoB NpeobpasoBaHnA ypaBHEHMWI 41A CBEAEHMA K CTaHAAPTHOMY ypaBHEHMIO. Pewexmne




pPaLMOHANbHBIX, UPPALMOHAbHBIX, NOKA3aTEbHbIX U TPUTOHOMETPUYECKUX YPABHEHUIA U cUCTEM. Mcnoib30BaHWe CBOWCTB U
rpadurkoB GyHKUNUI oA pelleHun ypaBHEHUI. [TOBTOPEHME OCHOBHBIX MPUEMOB PeLleHNUsA CUCTeM. PelueHne ypaBHEHWUI ¢
NPUMEHEHWEM BCEX MPUEMOB (PA3NOKEHUA HA MHOXKUTENM, BBEAEHUA HOBbIX HEU3BECTHbIX, NMOACTAHOBKM, rpaduyeckoro
meTofa).PeleHne cuctem ypaBHeEHUI C NPUMEHEHWEM Pa3inyHbIX crnocoboB. O3HaKoMIeHMe ¢ 0bLWMMM BONPOCaMU peLLeHus
HEepaBEHCTB Y UCNO/Ib30BaHMeE CBOMCTB U rpaduKoB GpyHKLMI NpuU peLlleHnn HepaBeHCTB. PelleHne HepaBeHCTB U cUCTeM
HEepaBEHCTB C MPUMEHEHMEM Pa3/IMYHbIX CNOCO60B. MPUMEHEHNE MaTEMATUYECKUX METOL0B A/ PELUEHUA COAEPKATENbHbIX
3a/,a4 M3 PasInYHbIX 061acTel HayKM U NPaKTUKKU. MHTepnpeTupoBaHue pesyibTaToB C Y4ETOM peasibHbIX OrPaHUYeHU M’

BueaynuropHnas (camocTosiTe/IbHasl) padoTa 00y4alommnxcs 10
Pewienue ypaBHeHU S 3
Perrenne HEPaBEHCTB 5 3
HUTOI'O: aymuTopHBIX 234

CaMOCTOSITETIbHOM PabOThI CTYACHTOB ég
BCET'O:

el N =

JI7st XapaKTepUCTUKH YPOBHSI OCBOCHHS Y4€OHOTO MaTepHaa HCIOIb3YIOTCS CIEAYIONIIe 0003HAYCHHS:

1. — o3HaKOMHUTENBHBIH (y3HABAaHUE N3YYCHHBIX 00BEKTOB, CBOMCTB);

2. — penponyKTHBHBIN (BBIOJHEHHE ACATEIFHOCTH MO 00pasily, HHCTPYKIMH, METOJMUECKIM PEKOMEHIAIUSM WIH TI0]] PYKOBOJICTBOM IPETIOIaBATEN);
3. — IPOTYKTUBHBIH (IUTAHKPOBAHUE U CAMOCTOSITEIIFHOE BHIIIOJTHEHHE JICSITEIbHOCTH, PEIICHHE IPOOIEMHBIX, CHTYaIlOHHBIX 331aHHM).




3. YCJOBHUSA PEAJIM3AILIMA TPOT'PAMMBI JJUCIHUILIMHBI MaTemaTuka

3.1 TpeboBanusi K MUHUMAJIbHOMY MaTepPHAJbHO-TEXHUYECKOMY

odecneuyeHuIo

OcBoeHue porpaMMbl y4eOHOM nuciuIuimHbl «MaTemaTnka: anrebpa v Hadajia MaTeMaTHYeCKOTO aHAlIN3a,
reoMeTpUsD IpearnoiaraeT Hauuue B NpodeccuoHaabHOU 00pa30BaTeNIbHOM OpraHu3alu, pealn3yrolen
o0pa3oBarebHYI0 MPOrpaMMy cpeiHero ooriero oopazopanus B npenenax ocsoenus OIIOIT CITO nHa 6aze
OCHOBHOT0 00111er0 00pa3oBaHus, y4eOHOro Kab1HeTa, B KOTOPOM UMEETCSI BO3MOXKHOCTh 00€CIIEYHTh
oOyyJaroruMmcst cBOOOAHBII 10cTyn B UHTepHeT BO BpeMsi YUeOHOT0 3aHATHS U MepHo/] BHeYy4eOH oI
AesiTeJIbHOCTH.

[Tomemnenue kabuHeTa JOHKHO YIOBIETBOPSTH TpeOoBaHUSAM CaHUTAPHO-3MHIEMUOJIOTUYECKUX MTPABUII U
HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO TUIIOBBIM 000PY/I0OBaHHEM, YKA3aHHBIM B
HACTOSAIIUX TPEOOBAHUAX, B TOM YUCJIC CIICITUATN3UPOBAHHON yIeOHOU MEOEIBIO U CPEICTBAMU O0yUYEHUS,
JIOCTAaTOYHBIMH JIJIs1 BHITIOJIHEHUS TPEOOBAHUN K YPOBHIO MOATOTOBKH O0YUYaIOIIUXCH.

B kabuHere 10KHO OBITH MYJIBTUMEINITHOE 000y I0BAaHUE, TIOCPEICTBOM KOTOPOTO YYACTHUKHI
00pa3oBaTEeNHFHOTO MPOIIECCa MOTYT MIPOCMATPUBATh BU3YAIbHYIO HH()OPMAIUIO 10 MaTeMaTHKe, CO3/1aBaTh
MPE3EHTAINH, BUIEOMATEPHAIIbI, HHBIE TOKYMEHTHI.

B cocraB y‘le6HO-MeTO,Z[I/I‘lCCKOFO U MaTCpUaJIbHO-TCXHHUYCCKOI'O obecreyeHus IIporpaMmabl yqe6H0171
JHUCHUILIMHEI « MaTteMaTuKa: anre6pa M Hadajla MaTCMAaTUYCCKOI'0 aHajin3a; reOMETpHUs> BXOJAAT:

° MHOFO(i)yHKL[I/IOHaJ'IBHBII\/'I KOMIUJICKC MTPCTIOAaBaTECIIA;

¢ HarJiiaHbIC oCoOus (KOMHJ’IGKTH y‘le6HLIX Ta6J'II/ILI, IJIaKaTOB, MOPTPCTOB BbIAAONIUXCA YUCHBIX-
MAaTCMAaTHUKOB U I[p.);

* UH(POPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEICTBA;
* SKPaHHO-3BYKOBBIE TIOCOOUS;

* KOMILICKT TEXHHYISCKOM JOKYMCHTAllMKU, B TOM YHCJIC IMACIIOpTa Ha CPpCACTBA O6y‘~I€HI/I$I, HHCTPYKIUHU 110 UX
HCITIOJIB30BaHHUIO U TCXHUKE 6G3OHaCHOCTI/I;

* OuOIMOTEeUHBIN POHI..

3.2.AudopmannonHoe odecreyeHue 00yueHUst

PEKOMEHAOYEMAA IUTEPATYPA

Ana cmydeHmos

Bawmakos M.U. MatemaTuKa: anrebpa 1 Hauyana maTeMaTMYeCKOro aHanusa,
reomeTpusa: yuebHUK Ans cTyaeHToB NpodeccoHasibHbix 06pa3oBaTeNbHbIX
opraHusauui, ocsauBatoLLmx npodeccun n cneymanbHoctu CMo. — M.,2017
Bawmakos M.U. MatemaTuKa: anrebpa 1 Hayana MaTeMaTUYECKOro aHan3a,
reometpusa: COOPHMK 3a4a4 NpodpuabHOM HanpaBaeHHOCTU: yyeb. nocobue gns



CTyaeHToB npodeccmoHasbHbiXx 06pa3oBaTe/ibHbIX OpraHn3aLUuii, 0CBaMBaOLLNX

npodeccum u cneymanbHoctu CMNO. — M.,2017

Bawmakos M.U. MatemaTuKa: anrebpa 1 Hayana MaTeMaTUYECKOro aHan3a,

reomeTpusa: 3agavyHuK: yueb. nocobue ans cTyaeHToB NpodeccUoHaNbHbIX

obpasoBaTe/ibHbIX OpraHM3aLmii, ocBansatoWwmx npodeccmm n cnewmanbHOCTU

CNno. - Mm.,2017

bawmakos M.N. MatemaTtuKa: anrebpa 1 Hayana maTemMaTUYECKOro aHaIM3a, FTeOMETPUA: DNEKTPOHHbIN y4eb.- MeTo. KOMNJIEeKC
ANnA cTyaeHToB npodeccMoHanbHbiXx 06pa3oBaTesibHbIX OpraHM3aLmiA, ocBansaoLWmx npodeccum n
cneumansHoctu CMO. — M.,2017

l'yces B.A., Tpuropbes C.I., MBonrnHa C.B. MaTtemaTuka: anrebpa v Havyana

MaTeMaTUYECKOro aHan3a, reoMeTpuA: y4ebHUK AN CTYAEeHTOB

npodeccmoHanbHbix 06pasoBaTe/ibHbIX OpraHn3aLunii, ocBansatoLWmx npodeccum u
cneuymansHoctn CMO. — M., 2017

onoanumenvnvle UcCmoUHUKU:

bammvakos M.M. MaremaTuka (6a30Bbiii ypoBenb). 10 kiacc. — M., 2014.
bammvakoB M.M. MaTtematuka (6a30BbIii ypoBeHs). 11 kitacc. — M., 2014.
bammvakoB M.M. AnreOpa u Hadana aHanu3a, reomerpus. 10 kmace. — M., 2013.

, 2008.
bamvakoB M.M. Matematuka (6a30BbIif ypoBenb). 11 kitacc. COopHUK 3a71a4: yueb.mocodue. —
M., 2012. I'yceB B.A., I'puropses C.I'., UBonruna C.B. Maremartuka st npodeccuii u
CHEIHATbHOCTEH COIMAbHO-3KOHOMUYECKOTO MPOoUIIst: y4eOHUK ISl CTY 1. YUPEKICHUH cpea.mpod.
obpazoBanusa. — M., 2014,
6. Komsirun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. Maremaruka: anre6pa u Hauajga mate-

1

2

3

4, bamvakoB M.M. Matemartuka (6a30BbIii ypoBeHs). 10 kiracc. COopHUK 3a1a4: yded.mocodue. —
M.

5.

MaTU4ECKOro aHanu3a. Anredpa v Hadyaja MaTeMaTU4YecKoro aHaiau3a (0a30Bblil U yriyOaeHHbIN
ypoBHH). 10 kiacc / mox pex. A. b. XKmwxkxuerko. — M., 2014.

1. Komsirun FO.M., TkaueBa M.B., ®eneposa H.E. u ap. Maremaruka: anredpa u Hauasjaa marte-
MaTHYECKOTr0 aHaiu3a. Airedpa U Hadaiaa MaTeMaTHYeCKOro aHain3a (0a30BbIi M yIiyOsIeHHBIN
ypoBHH). 11 knacc / mog pea. A. b. XKwxkxuenko. — M., 2014.

Ana npenodasameneii

00 o6pazoBanuu B Poccuiickoit denepaunu: Genep. 3aKoH OT
29.12. 2012 Ne 273-®3 (B pen. Penepanpabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHBIMU DepepanbHbiM 3aK0HOM OT 04.06.2014 Ne 145-@3, B pea. ot
03.07.2016, c m3m. ot 19.12.2016.)
[Tpuxa3z MunncrepcTa oOpasoBanus u Hayku PO ot 31 nexadps 2015 r. N
1578 "O BHeceHnU H3MEHEHHH B (pesiepalibHBIN rocyIapCTBEHHBIN
00pa3oBaTeIbHbINA CTaHAAPT CPEAHEro 00LIero 00pa3oBaHus, YTBEP)KICHHBIN
nprkazoM MunuctepcTBa 00pa3oBanus U Hayku Poccuiickoit @denepanun ot 17 mas
2012 1. N413"
[MpumepHas ocHOBHast 00pa3oBaTebHAs IPOrpaMMa CPEJTHETO 00IIeTo
o0pazoBaHus1, 010OpeHHas peleHreM QeaepabHOr0 Y4eOHO-METOIUIECKOr0
o0beIMHEHHs 110 001IeMy 00pa3oBaHMIO (TPOTOKOJ OT 28 utoHs 2016 1. Ne 2/16-3).
bammako M.U., I{pirasos [11.1.Metoanueckoe mocooue AIsl IOArOTOBKH K
EI'D.-M., 2014

HNuTepHeT-pecypcnl

1. www. fcior. edu. ru (MuapopManmonHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIBI).



2. www. school-collection.edu.ru (Exunas xomrekuuu mudpoBbIX 00pa30BaTeIbLHBIX PECYPCOB).
YyebOHOE n3nanue

3. Exponenta.ru http;//www.exponenta.ru KommaunusaSoftlint. O6pazoBarenbHblii MaTeMaTHIECKUI CAMAT.
MaTepHaﬂm AJid CTYACHTOB: 3aia4yu C pCHICHUAMU, CIIPABOYHUK 11O MATEMATUKE, SJICKTPOHHLIC KOHCYJIbTAllUU.
4, l'azera «Maremarukay» M3marensckoro qoma «IlepBoe ceHTIOPs

http://mat.1septemr.ru

5. MaremaTuka B OTKPBLITOM KOJUICIKE
http://www.matematiks.ru
5. Math.ru. MaTemaTrka u 0O6pa3oBaHHe.

Http://www.math.ru

6. MOCKOBCKHI1 IEHTP HEMPEPBIBHOTO MaTeMaTnueckoro oopasosanus (MIIHIO)

http://www.mccmath.ru

7. Allmath:ru — Bcst MaTemaTnka B OTHOM MeCTe
htto://www.allmath.ru
8. EgWorld:Mup maTematiuueckux ypaBHEHUI

http://egwjrld.ipmnet.ru

9. Bes SJICMCHTapHasd MaTéMaTuKa: CpEaHAsd MaTEMaTUYCCKad MHTCPHET-IIKOJIA.

http://www.bym math.net

10. I'eomerpuyeckuii mopranhttp://www.neive.by.ru
11. I'padukn hyHxumit http://graphfunk.narod.ru
12. JluaakTHYecKre MaTepHualisl o nHpOpMaTuKe U MateMaTuke. http://comp-science.narod.ru

13. JIuckpeTHas MaTeMaThka: anroput™sl (mpoekt ComputrAlgorithmTutor)

http://rain.ifmo.ru/cat/

14. EI'D mo MaremMaturke: MOATOTOBKA K TECTUPOBAHUIO

http://www.yztest.ru

15. 3aayHuK JUIS MOATOTOBKHY K OJIMMITHAIAM 10 MATEMATHKE

http://tasks.ceemat.ru

16. 3aHMMaTeIbHAsE MATEMAaTHKa — IIKOJIbHUKAM (OJIMMITHA/IbI, UTPhI, KOHKYPCHI 110 MatemaTrke) http://www.maht-
on-line.com

17. Wurepuer — npoekT «3amauny» http://www.prodlems.ru

18. MaremaTrueckue 31061 http://www.etudes.ru

19. Maremaruka on-line cipaBo4nast nHpOpMaNus B HOMOILb CTYJCHTY

http://www.manhtm.hl.ru

20. Marematrka B IOMOIIIb HIKOJbHUKY U CTYAEHTY (TeCThI 110 MaTteMaTuke online)
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http://www.mathtest.ru

21. Marematuka Ij1sl TOCTYTAIONTUX B BY3BI

http://www.matematika.agava.ru

22. Martematuka: KoHCynpTallMOHHBIN IIEHTp NMpenojaBaTesneii U BEITyCKHUKOB MI'Y

http://school.msu.ru

23. MaremaTrka u nporpammuposanme http://www.mathhrog.narod.ru

24, MaremaTHu4eCcKre OJIMMIINAAbI U OJIMMIINAaJHBIC 3aJa4un

http://www.zaba.ru

25. MexnyHapoaHblii MaTeMaTHUYECKUI KOHKYpe «KeHrypy»

http://www.kenguru.sp.ru

26. MockoBcKass MaTeMaTHIECKas OJIMMIINAA IIKOJILHUKOB

http://olympiads.mccme.ru/mmo/

27. Peme6nnk.RU:Briciias MmaTemMaTrka u 9KOHOMETPHS — 33JIa4H, PEIICHHS

http://www.reshebnik.ru

28. CaiiT snemenrapHoii maremaruku Jmutpus ['ymunHa

http://www.mathnet.spb.ru

29. Typaup roponoB — MexnyHapoaHas MaTeMaTHUECKasi OJIMMIMAA IJIs IIKOJbHUKOB

http://www.turgor.ru

4 KOHTPOJIb 1 OLIEHKA PEYJIbTATOB OCBOEHUS YUEFHOM JUCIIATIJIMHBI MaTteMaTHKa

Pe3yabTaThl 00yueHus

(ocBOEHHDBIE yMEHHSI, YCBOCHHbIE 3HAHMS)

@DopMBbI U METOABI KOHTPOJIA U
OLIEHKM Pe3YJIbTATOB 00yYeHUst

VYmenusn:

— CAMOCTOSITEJILHO ONPENEIATh LENU JEATEIbHOCTH U COCTABIISITh
IJIaHBI IESITEIbHOCTH; CAMOCTOSTENIBHO OCYIIIECTBIISAT,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH JACSATEIHHOCTB;
HCIIOJI30BaTh BCE BO3MOXHBIE PECYPCHI ISl TOCTUXKECHUS
MOCTABJICHHBIX IIEJIeH U pean3aliy MIaHOB JAeSTEILHOCTH;
BBIOMPATH YCIIENTHBIC CTPATETUH B PA3JIMYHBIX CUTYyAITUX;

OreHKa pe3ynbTaToB
MMUCBbMEHHOI'O U YCTHOT'O
OTIPOCOB.

OrneHKa KOHTPOJIHHON paOOTHI.
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— TPOAYKTUBHO OOIIATHCS U B3aMMOJEHCTBOBATH B MIPOIECCE
COBMECTHOM JI€ATE€IbHOCTH, YUYUTHIBATh O3UIIMH JPYTHX
YYaCTHUKOB JAESITETbHOCTH, 3PPEKTUBHO pa3pemaTb KOHPIUKTHL

— BJIaACTb HaBbIKAMH H03HaBaTeJ'IBHOf/'I, y‘IC6HO-
HCCHGHOB&TGHLCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH, HABBIKaAMU
Pa3pCIICHUA HpOGHCM; CITOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOATCIIbBHOMY ITOMCKY MCTOA0B PCIICHUA IIPAKTHUYICCKUX
3aJia4, IPUMCHCHUIO PA3JIMYHbIX MCTOJOB ITO3HAHUS;

— BJIa/IE€Th HaBBIKAMU CaMOCTOSITENIbHON HH()OPMALIMOHHO-
II03HABATEIbHOMN AEATEIBbHOCTH, BKIIOYasl YMEHUE
OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MH(POPMAIUH,
KPUTUYECKU OLIEHUBATh U UHTEPHPETUPOBATH MH(OPMAIIHIO,
IIOJIy4aeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— BJIQJICTD A3BIKOBBIMU CPCACTBAMU: YMCHHUC SACHO, IOTUYHO U
TOYHO M3JIaraTb CBOIO TOYKY 3pPpCHUs, UCII0JIb30BATh a/ICKBATHLIC
SA3BIKOBBIC CPCACTBA,

— BJIQJICTh HABBIKAMU MMO3HABaTENIbHOU pedIeKCUU KaK
OCO3HaHUS COBEPIIAEMBIX JIEMCTBUI U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHWM, TPAHUI] CBOETO 3HAHUS
Y HE3HAHMS, HOBBIX ITI03HABATEJIBLHBIX 3a]1a4 U CPEJICTB ISl UX
JIOCTHIKCHMUS,;

— BJIAJECTh LEJICYCTPEMIICHHOCTBIO B IOMCKAX U IPUHITUU
perieHuii, CoOoOpa3uTeNIbHOCTHIO M MHTYUIIMEH, PA3BUTOCTHIO
MPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTHIO
BOCIPUHUMATh KPaCOTy U TapMOHUIO MUPA;

— BJIAJETh CTAaHIAPTHBIMU IIPUEMAMHU PELICHUS PALMOHAJIBHBIX U
VPppalUOHAIBHBIX, IOKA3aTEIbHbIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

—HCIIOJIb30BaTh T'OTOBBIE KOMIIBIOTEPHBIE POrPAMMBbI, B TOM
YHUCIIE I OUCKA My TH PEUICHUS Y WIUTIOCTPALUU PEIICHUS
YPAaBHEHUW U HEPABEHCTB;

— XapaKTepu30BaTh MOBEACHNUE (PYHKITUH, HCTIOIB30BATh
MOJTyYEHHBIC 3HAHUS ISl ONTMUCAHUA U aHAJIM3a PEaIbHbIX
3aBUCUMOCTEH;

— pacno3HaBaTh reOMETpUYECKre PUTypbl HA YepTEkKaX, MOJEIISIX
U B pE€aJbHOM MHPE; IPUMEHSATh U3yYEHHBIE CBOMCTBA

OreHka pe3ynbTaToB
MIPaKTHIECKOH paboTHI.

OrneHka pe3ysbTaToB
CaMOCTOSITEITEHOM pabOTHI

OreHka pe3ynbTaToB
CaMOCTOSITETIbHOM PadoThI

OreHka pe3ynbTaToB
TECTUPOBAHUS

OueHka pe3ynbTaToB
IMUCBbMEHHOT'O U YCTHOI'O
OIIPOCOB.

OueHka pe3ynbTaToB
IMUCBbMEHHOT'O U YCTHOI'O
onpocoB. OLeHKa pe3yJbTaToB
NPaKTUIECKOW paboTHI.

OreHka pe3ysIbTaToB
MIPAKTUYECKON PabOTHI.

OreHka pe3ysIbTaToB
CaMOCTOSITEIIbHOM PadOThI

OneHka KOHTPOJIBHOW paboThI.

OreHka pe3ysIbTaToB
CaMOCTOSITETIbHOMN PadoThI

OrneHka pe3ysibTaToB
CaMOCTOSITETTFHON PabOThI

OreHKa pe3ynbTaToB
MIPaKTUIECKOH paboTHI.

OreHKa pe3ynbTaToB
MIPaKTUIECKOH paboTHI.




reoMeTpuueckue GUrypsl u GOpMyIIbI ISl pELICHUS
reOMEeTPHUECKUX 3a]a4 U 33/1a4 ¢ MPAKTUYECKUM COJIEpIKAaHHEM;

— HaxOJWUTb M OLCHHUBATH BEPOATHOCTU HACTYIIJICHUA COOBITHH B
HpOCTCfIH.IHX MMPAKTUYCCKUX CUTyallnAX U OCHOBHBIC
XapaKTCPUCTUKHU CJIy‘-I&fIHBIX BCJINYHH,

— HCIIOJIB30BaTh FOTOBBIE KOMITBIOTEPHBIE IPOrPaAMMBI ITPU
penieHnuy 3aaad.

Or1eHKa KOHTPOJIBHON PabOTHL.

OrneHka pe3ysbTaToB
MIPaKTHYECKOH pabOTHI.

OreHka pe3ybTaToB
CaMOCTOSITETbHOMN PaboThI

OrneHka pe3ysbTaToB
MPAaKTUYECKOHN PadOTHI.

3nanusn:

— O MAaTCMAaTHKC KaK YHUBCPCAJIILHOM A3bIKC HAYKH, CPCACTBC
MOJCINPOBAHNA SIBJICHUM U MpouecCCoB, HACAX N MECTOAAX
MAaTCMAaTHKH,

— 3HAYMMOCTH MaTEMATUKH ISl HAYYHO-TEXHUYECKOTO
nporpecca, copMHUPOBAHHOCTH OTHOILICHUS] K MAaTEMAaTHKE KaK K
JacTH 00IIIeUeIOBEUSCKON KyIbTyphl Yepe3 3HAKOMCTRBO C
HWCTOPUEH pa3BUTHUS MATEMATUKH, SBOJIFOLIMEN MATEMATUUECKUX
1591 (9% 8

— 00 OCHOBHBIX MOHATHIX MaTeMaTHUECKOI0 aHAIM3a U UX

CBOMCTBAX;

— O IIponecCcCax M ABJICHUAX, HMCIOIIIUX BepOHTHOCTHBIﬁ
XapaKTCp, CTaTUCTHYCCKHUX 3dKOHOMCPHOCTAX B pCaJIbHOM MHPC,
OCHOBHBIX ITOHATHAX BHGMeHTapHOﬁ TCOPpHUHU BCpOSITHOCTCfI;

—OCHOBHBIX ITOHATHH O IJIOCKUX U MIPOCTPAHCTBEHHBIX
r€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOMCTB.

OneHka pe3ynbTaToB TECTUPOBa-
HUSI, PE3YJITATOB MUCBMEHHOTO U
YCTHOTO OTIPOCOB.

O1eHKa KOHTPOJILHOW paboTEHI.

OrneHka pe3ylbTaToB TECTUPOBa-
HUSI, PE3YJILTATOB MUCBMEHHOTO U
YCTHOTO OITPOCOB.

OneHka pe3ylbTaToB TECTUPOBa-
HUS, pE3yJIbTaTOB MUCBMEHHOTO U
YCTHOTO OTIPOCOB.

OreHka pe3ylbTaToB TECTUPOBa-
HUS, pe3yJIbTaTOB MUCbMEHHOTO U
YCTHOTO OTIPOCOB.

OneHka KOHTPOJIBHOW paboThI.
OreHKa pe3ynbTaToB
TECTUPOBAHUSA, PE3yJIbTATOB
MMMCEMEHHOTO ¥ YCTHOTO
OIIPOCOB.
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