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l. IMACIIOPT PABOYEN ITPOI'PAMMBI YUYEFHOM JTUCITATIIMHBI
OV /.03 MaTtemaTuka

1.1. O6aacTs npuMeHeHHUs1 mporpamMmal: Pabouas nporpamma pazpaboTaHa Ha OCHOBE
«ITpumepHoit mporpaMmMbl 00111€00pa30BaTEIHFHON YUeOHON JUCIUIIIMHBI « MaTemMaTHKa:
anreOpa ¥ Hayajda MaTeMaTHYECKOTo aHallu3a; TeoMeTpusi» aBTopa bammakosa M. U.,
pekomeHoBaHHON DI'AY «DUPO» ns peanuzaruu OITOIT CITO Ha 6a3e OCHOBHOTO
oO1ero 00pa3oBaHus € MOJTYYEHUEM CPEIHETO 00IIero o0pa3oBaHus, C Y4€TOM
TEXHUYECKOTO U COLIMAIbHO-DKOHOMHUYECKOTO MpoduiIeii moIydaemMoro
npodeccroHanbHOTO 00pa30BaHUsl, B COOTBETCTBUU € «PeKoMeHIaIusIMu 1o
OpraHU3aIAA MTOTYYSHUS CPETHETO O0IIeT0 00pa30BaHUs B MPELIax OCBOCHUS
o00pa3oBaTeNbHBIX MTPOTPaAMM CPETHETO MPOGECCHOHATBHOTO 00pa3oBaHus Ha 6a3e
OCHOBHOTO 00111eT0 00pa3oBanus ¢ yueToM [IpumepHoit 0CHOBHOI 00pa3oBaTelbHOM
MIPOTPaMMBbI CpeHETo 001Iero 0opa3oBaHus, 0J0OPEHHOM peneHneM (eneparbHOTo

y4eO0HO-METOTMIECKOT0 00BETUHECHHUSI 10 00IIIeMy 00pa30BaHUIO (IIPOTOKOJ OT 28 UIOHS
2016 1. Ne 2/16-3).

1.2. Mecro nucuumiannsl B crpykrype OINIOIL: /(ncuunnnaa MaremaTtuka
MIPUHAJJICKUT K 00111e00pa30BaTEILHOMY IIUKITY TPOTPaMMBbl MTOJATOTOBKHU CIIEIIMAIMCTOB
CpeIHEro 3BeHa Ha 0a3e OCHOBHOTO 00I1Iero 00pa30oBaHuUs C MOJYYCHUEM CPEIHETO
obmiero oopaszosanus no crenuanbHOcTsIM 09.02.01 «KoMnbloTepHBIE CHCTEMBI U
komruiekeb», 13.02.02 «TemmocHabx)eHne U TeIIOTeXHUYECKOe 000pyI0BaHHE
46.02.01 «JlokymeHTaIIMOHHOE 00€eCIIeueHUE YIPABICHUS U ApXUBOBEICHUEY.
Peanu3zanus nporpaMMbl HampaBjieHa Ha OPMUPOBAHUE OOITUX KOMIIETEHITUH:

OK 1. IloHnMaTh CyIIHOCTh M COLMAJIBbHYIO 3HAYMMOCTh CBOEH OyAylel mpodeccud,
IIPOSIBIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JAESTEIHHOCTD, BHIOUPATh TUIIOBBIE METO/IBI U
CIIOCOOBI BBHITTOTHEHUS MPO(HEeCCUOHATBHBIX 33]1a4, OIEHUBATh X A (HEKTUBHOCTH U
KauecTBo.

OK 3. [IpuHuMaTh pemenus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTyalMsAX U HECTH 3a
HUX OTBETCTBEHHOCT.

OK 4. Ocy1ecTBisATh MOUCK U UCIIOJIb30BaHUE UH(OPMAIIMU, HEOOXOIUMOU 115
3¢ (PEeKTUBHOTO BHINOJIHEHHS MPO(ECCUOHANBHBIX 3a]1a4, MPOPECCUOHAITBHOTO U
JUYHOCTHOTO Pa3BUTHS.

OK 5. Mcnonb3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
poeCCUOHATILHOM IESITEIIBHOCTH.

OK 6. PaGoTtath B KOJIUIEKTHBE U KOMaH 1€, 3 (HEKTUBHO OOIIATHCS C KOJIETaMH,
PYKOBOJICTBOM, TTOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTD 3a padOTy WIEHOB KOMaH/Ibl (MIOAYUHEHHBIX ), 32
pe3yNbTaT BHIMOJHEHUS 3a/IaHUN.



OK 8. CamocTOSTENHEHO ONPENENATH 3a/1a4H MPO(PECCUOHAIBHOTO U IHYHOCTHOTO
pa3BUTHS, 3aHUMATHCS CaMO0Opa30BaHUEM, OCO3HAHHO MIAHUPOBATH MOBBIIICHUE
KBaTM(DUKAIIUHN.

OK 9. OpueHTHpPOBATHCA B YCIOBHIX YACTON CMEHBI TEXHOJOTUN B MPOGECCUOHATBHON
JESITETBHOCTH.

1.3 . lleau u 3agaum o011e00pa3oBaTeIbHON YU4eOHOM TUCHUIJIMHBI — TPeOOBaAHUS
K pe3yJbTaTaM 0CBOEHUs JUCHUIIMHBI: Pabouas mporpamma mo MareMaThKe
OpPUEHTUPOBAHA HA JOCTUKEHUE CIEAYIOUIUX IIEICH:

e o0OecrnevyeHrne chOPMUPOBAHHOCTH MPEACTABICHUH O COIMMATBHBIX, KYyJTbTYPHBIX
UHCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMATHKHU;

e oOecrneuenne cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;

e oOecnieueHre cPOPMUPOBAHHOCTH YMEHUN TPUMEHSATD MOTYUCHHBIC 3HAHUS TIPU
PEIICHUH Pa3INYHBIX 33]1a4;

e o0ecrneuenre chOPMUPOBAHHOCTH MPEACTABICHHUIN O MaTeMaTUKE KaK 4YacTH
00111e4eI0BEUECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIIOIIEM
OMKCHIBATH U U3YUYaTh PEAIbHBIC TIPOLIECCHI U SIBJICHMUS.

3agaumu:

® CHCTEeMAaTH3MPOBAThH CBEJICHUS O UMCIIAX; U3yUYUTh HOBBIC U paHEe N3yUCHHBIC
olepalnuu HaJl  YUCIaMH;

® CHCTEeMaTU3HPOBATh U PACIIUPUTH CBEIEHUS O (PYHKLHUSAX, COBEPILICHCTBOBATD
rpaduyecKkrue yMeHHs; MO3HAKOMUTHCS C OCHOBHBIMU HJICSIMHA U METOJIaMHU
MaTeMaTUYeCKOro aHajau3a B 00bEMeE, MO3BOJISAIOIIEM UCCIEA0BATh JIEMEHTAPHBIE
(YHKUMU U peliaTh NpocTeuilne reoMeTpudeckue, (Pu3n4eckue 1 apyrue
NpUKIIaJHbIE 3a]]a4H;

e chopmMupoBaTh TEXHUKY alreOpanvdecKux Mpeoopa3oBaHU ISl PEIICHUS
YpaBHEHHI, HEPABEHCTB U CUCTEM; CIIOCOOHOCTH CTPOUTH M MCCIIET0BATH
MpocTeiire MaTeMaTHYecKrue MOJICIH NP PEIICHUH MPUKIAIHBIX 3a7a4, 3a71a4
M3 CMEXXHBIX U CHIEIUATBHBIX JUCIIUILINH;

e chopMUPOBATH HATJIAHBIC MIPEJICTABICHHS O MPOCTPAHCTBEHHBIX (PUTypax U
M3YYEHHE UX CBOMCTB, CIIOCO0AX T€OMETPUUECKUX U3MEPEHHM, KOOPIUHATHOTO U
BEKTOPHOT'O METOJIOB ISl pEIICHUS MaTEMaTHUECKUX U MPUKIAJHBIX 3aj1ay;

¢ chopMUpPOBaTh KOMOMHATOPHBIE YMEHUS, TIPEJCTABICHUS O BEPOSITHOCTHBIX
3aKOHOMEPHOCTSIX OKPY>KAIOIIEro Mupa.

OCHOBY HpOrpaMMbl COCTaBJISIET COJAEP)KaHUE, COIJIACOBAHHOE C TpPeOOBaHUSAMU
(denepasbHOrO0 KOMITIOHEHTa TOCYJapCTBEHHOI'O CTaHAapTa CpeaHero (IOJIHOIO)
oO1ero oopazoBanusi 0a30BOro ypoBHSI.



B nporpamme yueOHbI MaTepuan NpEeNCTaBIeH B (QopMe dYepemyromerocs
Pa3BEPTHIBAHUSI OCHOBHBIX COAEPKATENbHBIX JTUHUMN:

e anreOpanyeckas JIMHUSA, BKIIOYAIONIAs CHCTEMATH3alMIO0 CBEACHHM O YHWCIaX;
U3y4YeHUE HOBBIX M OO0OOIIEHHE paHee HW3Y4YEHHBIX omepanuii (BO3BEJCHHE B
CTENEHb, W3BJICUCHHUE KOPHS, JIorapu(MUpOBaHHE, CHHYC, KOCHHYC, TaHIEHC,
KOTaHT€HC U oOpaTHbIe K HUM); U3yY€HHE HOBBIX BUJIOB YHCJIOBBIX BBIPAXKEHUH U
dbopMyn; COBEpIICHCTBOBAHWE MPAKTUYCCKUX HABBIKOB W BBIYMCIHUTEIHLHON
KyJbTYpbl, pPacIIMPEHHE M COBEPIICHCTBOBAHUE aJNreOpanyecKoro amnmapara,
cOpPMUPOBAHHOTO B OCHOBHOW IIKOJE, WU €ro TNPUMEHEHHE K PEIICHHIO
MaTeMaTUYECKUX U MPUKIAJAHBIX 33]1a4;

® TEOPETUKO-(PYHKIIMOHAIIbHASI ~ JIMHUSA,  BKIIOYAIONIAs  CHCTEMATH3allMi0 U
pacuIMpeHne CBeJICHU 0 (PYHKIUSAX, COBEPIICHCTBOBAHUE IPAPUUECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMU HJE€IMH M METOJAaMU MAaT€MAaTHYECKOrO0 aHallh3a B
o0beMe, TMO3BOJSIOIIEM MCCIEIOBAaTh dJEMEHTapHble (PYHKUMU W pelaTh
MPOCTEUIINE TEOMETPUUECKHE, PU3NYECKUE U IPYTUe MPUKIAAHbIC 3a1a4; TUHUS
YPaBHEHHI M HEPABEHCTB, OCHOBAHHAs HA IIOCTPOCHUU U UCCIEHOBAHUU
MaTeMaTUYECKUX MOJEJNIeH, MepeceKarmascs ¢ alreOpandeckol U TEOPETHUKO-
(GYHKIMOHATBHOM JIMHUSAMU M BKJIIOYAIOIIash pPa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKHU ajNreOpandeckux mpeoOdpa3oBaHui /Uil pelieHUsl ypaBHEHUH, HEPABEHCTB
U cucTteM; (POPMUPOBAHHUE CIIO-COOHOCTH CTPOUTHh M HCCIEAOBAaTh MPOCTEHINE
MaTeMaTUYECKHE MOJIETU NP PEIICHNUU MPUKIIAIHBIX 33/1a4, 3a/1a4 U3 CMEXHBIX U
CIIeUUAIBHBIX JUCHUILIVH;

® T[EOMETpUYECKas JIMHUSA, BKIIOYAKOIIAs  HalJIHbIE  MPEACTaBIEHUS O
IPOCTPAHCTBEHHBIX (PUTYpaxX M U3YUYEHHE UX CBOMCTB, (GOPMHUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHO- TO BOOOPAKEHUS, Ppa3BUTHE CHOCOOOB T'€OMETPUUECKUX
U3MEPEHU, KOOPAMHATHOTO M  BEKTOPHOTO  METOJOB  JJisi  pEeUIeHUs
MaTeMaTUYECKUX U MPUKIAJIHBIX 33]1a4;

® CTOXaCTUYEeCKasl JIMHHUS, OCHOBaHHAs Ha pPa3BUTHM KOMOWHATOPHBIX YMEHUH,
MIPEACTABIICHUAM 0 BEPOSATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX
OKPY’KAIOLIEro MUpa.

Conepxanue mporpaMMbl CTPYKTYpPUPOBAHO  Ha OCHOBE KOMIIETEHTHOCTHOTO
noaxona. Pa3BuTue cojaepKaTelbHBIX JMHUN CHOCOOCTBYET COBEPIICHCTBOBAHUIO
WHTEJUICKTYaJIbHBIX M PEYEBBIX YMEHUW IMyTeM OOOTaIleHUsI MaTeMaTH4YeCKOTO
SI3BIKA, PA3BUTHS JIOTUYECKOTO MBINIIEHUS, (POPMUPYET HABBIKM CaAMOCTOSATEIBLHOMN
y4eOHOM AeSTENHHOCTH, CAMOOOPA30BaHUS W CaMOpeaIU3aIiy JIMYHOCTH.

[Iporpammoii npeaycMoTpeHa MOArOTOBKA OOYYAIOIIMXCS K 3K3aMEHY MO Marepuajiam
EID.

OcBoeHue cojiepKanusi yueOHOU JUCHUIUIMHBI MaTtemaTuka o0ecreunBaeT JOCTHKEHNE
CTyJICHTaMU CIEAYIOUIUX Pe3yJIbTaTOB:



¢ JUYHOCTHBIX:

— c(hopMUPOBAHHOCTH MPEACTABICHUIN O MaTEMAaTUKE KaK YHUBEPCATHLHOM SI3BIKE HAYKH,
CpPEACTBE MOJCITUPOBAHUSA SIBIICHUM U MPOLECCOB, UAEIX U METOJAaX MATEMATHKH;

— IIOHMMaHUE 3HAYMMOCTH MAaT€MaTUKH JIJIl HAYYHO-TEXHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTHUKE KaK K YacTH 00IIeUeI0BeUeCKON
KYJIBTYPBI Y€pPE3 3HAKOMCTBO C UCTOPUEN Pa3BUTUS MATEMATUKH, 3BOJIFOLIAEH
MaTEeMaTUYCCKUX HUJIEH;

— pa3BUTHUE JIOTUYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOT'O BOOOPaKEHUS,
QITOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOIUMOM JIIS
Oynyiel mpopecCUOHAIBLHOMN AESITENbHOCTH, AJI MPOI0JKEHUs] 00pa30BaHus U
caMmo00pa3oBaHus;

— OBJIQJICHHE MaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOTUMBIMU B
MTOBCETHEBHOM KU3HMU, JIJI1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH U
JTUCIUTUINH MPpo¢deCcCHOHATBHOTO UK, [T TOJydYeHHsl 00pa3oBaHus B 00J1acTAX, HE
TpeOyIOMUX yriy0IeHHON MaTeMaTH4YeCKOM MOrOTOBKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIHLHOE OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaAHHIO
KaK YCJIOBHIO YCIEIIHON MPOo(heCCUOHAIBHON U O0IIECTBEHHOM e TEILHOCTH;

— FOTOBHOCTB 1 CIIOCOOHOCTH K CAMOCTOSATEIIBHOM TBOPUYECKON M OTBETCTBEHHOM
JeSITCIIbHOCTH;

— FOTOBHOCTH K KOJIJIEKTUBHON paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIE0BATEIbCKOM, MPOSKTHOM U
IpYTUX BUJAX AEATEIbHOCTH;

— OTHOIICHHC K HpO(bGCCHOHaHBHOﬁ ACATCIIBPHOCTH KaK BOSMOKHOCTH Y4aCTHUA B
PCUICHUHN JINYHBIX, O6H.I€CTB€HHBIX, rocyaiapCTBCHHBIX, O6H_I€HaHI/IOHaJ'IBHBIX HpO6J’IeM;

* ME€TAlIPCIMETHDBIX!

— YMEHHME CaMOCTOSITEIIbHO ONPEAEIATh LEJIH AEATEIbHOCTA U COCTABIIATH TIAHBI
JNEATENBHOCTH; CAMOCTOSITENILHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JNEATEIBHOCTD; UCIIOJIBb30BATH BCE BO3MOXKHBIE PECYPCHI JIsl JOCTUKEHUS ITOCTABICHHBIX
1eJiel U peaau3aliy IIaHOB AesTeIbHOCTH; BRIOUPATh YCIICIIHbIE CTPATEruH B
Pa3IMYHBIX CUTYaLHSX;

— YMEHHE NPOYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOM
NEATEeIbHOCTU, YIUTHIBATh MO3UITUU JPYTUX YUACTHUKOB JIEATEILHOCTH, Y(PhHEKTUBHO
paspemiath KOH(MIUKTHI,



— BIIaJICHUE HABBIKAMHU MTO3HABATEIHHON, yUeOHO-HCCIICIOBATEIHCKOM M MPOSKTHON
NeATEeIbHOCTH, HaBbIKAMH pa3pelieHus mpooieM; CioCOOHOCTh K TOTOBHOCTD K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEUICHUS MTPAKTUUECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

— FOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOATENbHON NH(GOPMAIIMOHHO-TT03HABATEILHOMN
JEeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX
uH(pOpMaINHU, KPUTHUYECKH OLIEHUBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO,
MOJIYy4aeMyI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

— BJIAJACHUC A3BIKOBBIMU CPCACTBAMU: YMCHUC ACHO, JOTUYIHO U TOYHO HU3JIaraTb CBOIO
TOYKY 3pCHUA, UCIIOJIb30BATh aJICKBATHLIC A3BIKOBLIC CPCIACTBA,

— BJIaACHHNC HaBBIKaMH MMO3HABATEIbHOU pe(l)J'IGKCI/II/I KaK OCO3HaHHUA COBCPIIACMBIX
HCﬁCTBHﬁ N MBICJIMTCIIBHBIX ITPOICCCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, I'paHuI] CBOCTO
SHAaHHWA U HC3HAHUS, HOBBIX ITO3HABATCIbHBIX 3aaa4 U CPCACTB AJIS X HJOCTUKCHUA,

— LEJIEYCTPEMIICHHOCTh B TIOUCKAX U MPUHATUH PELICHUN, COOOpa3UTEIbHOCTh U
MHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTaBICHUN; CIOCOOHOCTh
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IIPeIMETHBIX.

- C(bOpMI/IpOBaHHOCTB HpGIICTaBJIeHI/Iﬁ 0 MaT€CMAaTHKC KaK 4aCTHu MHpOBOﬁ KYJIbTYPBI U
MECCTC MAaTCMAaTHKHU B COBpeMeHHOﬁ OUBWJIN3alllH, croco0ax onmucaHus IBJICHUN
p€ajlbHOIr0 MHMpa Ha MATCMATUYICCKOM A3BIKC,

— c¢()OpMHUPOBAHHOCTH NMPEACTABIECHUIN O MaTEMaTHUECKUX MOHATUAX KaK BaKHEUIINX
MaTeMaTUYECKUX MOJEIAX, TO3BOJIAIOIIMX ONKUCHIBATE U U3y4YaTh pa3HbIEC MPOLIECCHI U
SABJICHUS; IOHUMAaHNUE BO3MOXHOCTH aKCUOMAaTUYECKOTO MOCTPOEHUSI MAaTEMATHUYECKUX
TEOPUH;

— BJIAJICHNC MCTOJaMHU NOKA3aTCIbCTB U aJITOPUTMOB PCIHICHUA, YMCHUC UX ITPUMCHATD,
MMPOBOANTDL JOKA3ATCIILHBIC PACCYKICHUA B XOA€ PCHICHUA 3a/1a4;

— BJIQJICHUE CTaHIAPTHBIMU [IPUEMAMHU PELICHUS PALMOHAJIBHBIX U UPPALIMOHAIBHBIX,
MOKa3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB, UX
CUCTEM;

— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUN 00 OCHOBHBIX MOHITHUSX MAaTEMATHUYECKOTO

aHaJM3a ¥ UX CBOMCTBAX, BIaJ€eHNE YMEHHEM XapaKTEepPU30BaTh MOBEICHUE PYHKIIHM,
HCMOJIb30BAaHUE MOJIYYCHHBIX 3HAHUM ISl ONIMCAHUS U aHAJIM3a PEAJIbHBIX
3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMU MOHATHUSIMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTH YMEHHUSI PACTIO3HABATH
reoMeTpudeckue (pUrypel Ha YepTexKax, MOACISIX U B PEAIbHOM MUPE; TPUMEHEHUE



M3YYEHHBIX CBOMCTB reOMEeTpuUecKuX (Guryp v popmy 1 petieHusl TeOMETPUIECKUX
3a/1a4 U 334 C IPAKTUYECKUM COLECPIKAHUEM;

— c(hopMUpOBaHHOCTH MPEACTABICHUH O MPOIIECCAX U SBICHUAX, MMEIOIINX
BEPOSITHOCTHBINM XapaAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJTbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHUS] COOBITUI B MPOCTEHIIINX MTPAKTUYECKUX
CUTYallUsIX YU OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

— BJIAJACHUC HABBIKAMHU HCIIO0JIb30BAHUA I'OTOBBIX KOMIIBIOTCPHLIX IIPOTpaMM IIPpHU
PCUICHUHU 3a1a4.

1.4 IlpoduabHasi cocTapJsiionmas (HANPaBJeHHOCTh) 00111e00pa30oBaTeIbHOI
AUCHHUIUIMHBI MaTeMaTHKa

[Ipodunuzanus aucuuniauHel MaTemaTtuka oTpakaeTcsi Ha BbIOOpE IPUOPUTETOB B
OpraHu3alu  y4yeOHOW  JAEATENbHOCTH  OOy4aromuxcs U [PEUMYLIECTBEHHO
OpUEHTHPOBAHA HAa aJITOPUTMHUYECKUN CTHIIb PAa3BUTHS MO3HABATEIHHOW JESTEIHHOCTH.
[Ipy wW3yYeHMM AUCHUIUIMHBI BHHMaHUE oOydaromuxcs OyaeT  oOpalieHo Ha eé
MPUKIATHON XapaKTep, Ha TO, IJIE U KOrJa M3ydaeMble TEOPETHUYECKHE TMOJOKEHUS U
MPAKTUUYECKHE HABBIKK MOTYT OBITh HCIIOJNB30BaHBI B OyAyIIedl MpaKTUYECKOM
aestenpHOoCTH. [losTOMYy mporpamma Kypca MaTeMaTHKH, BKItodas Oa3MCHBIN
KOMIIOHEHT CpPEIHEro MaTeMaTHYeCKOTO OOpa30BaHMs, OTPaXaeT COOTBETCTBYIOIIHNE
poQecCHOHANIbHBIE NOTPEOHOCTH PA0OYUX CIEUHUATIBHOCTEM:

o mii  cnenuanbHOCTE  «KOMIBIOTEpHBIE  CHUCTEMBI W KOMILJIEKCHI»,
«TennocHabxkeHne W TEIUIOTEXHUYECKOE O0opymoBaHue», «ToBapoBeaeHHE u
AKCTIEPTH3a Ka4eCTBA MOTPEOUTETHLCKUX TOBAPOBY HEOOXOIMMBI 3HAHUS M HABBIKU
CUYETHOTO XapaKTepa, YMEHHS BBIMOJIHATH JEUCTBUS C YUCIAMHM Pa3HOTO 3HAKa,
OTepUpOBaTh OOBIKHOBEHHBIMH M JCCATUYHBIMU JAPOOSIMHU, TPOLIEHTAMU, HABBIKU
YBEPEHHOTO BJIAJICHUS HA KAJIbKYJIATOPAX;

e Ipy aHaiu3e pabOThl OOOpPYAOBAHHS M OMPEACICHUH BBIXOJA MapaMeTPOB
13 MTATHBIX

PEKUMOB aKTHBHO MCIIOJB3YIOTCSI OTHOIICHUS BEIMYWH, TPOIOPIHMA, MpsMas U

oOpaTHasi MPOTMOPIIMOHANBHAS 3aBUCUMOCTH, CTEMEHW YHCJIA, PEIIaroTCs

ypaBHCHUS;

e I OyIymMX TEXHHUKOB IMPHU MPOCKTHPOBAHWUHU TEXHOJIOTHMUECKHX TPOIECCOB H
uHTepheiicoB K HHUM Tpo(EeCCHOHATHLHO 3HAYMMBIMH SIBIISIIOTCS — BJIAJICHUC
MOHSATHEM  (YHKIIMOHATBHOM  3aBUCUMOCTH, yMEHHE HaXOJWUTh 00JacTh
omnpenencHuss GyHKIUA W 00JacTh 3HAaYeHWW (QYHKIHMH, 3HAHUE CBOMCTB
AJIEMEHTAPHBIX (PYHKIUH, YMEHHE CTPOUTH M YNTATh Tpaduku QyHKIIHIA,

® 3y4YCHUE TEXHHUUCCKOW JOKYMCHTAIIUH, YEPTSIKEH, TPUHITUIIOB paOOThI TUITOBBIX
ANIEKTPOHHBIX YCTPOWCTB — HAaBBIKM, HEOOXOJMMBIC TEXHHKY, MPEACTOSIIAS
pabota TpeOyeT Xopoilo CcHOpPMYJIUPOBAHHBIX TMPEJICTABICHUNH O B3aUMHOM
PacIoJIOKCHUM TIPSMBIX W IUIOCKOCTEH B TpoCTpaHCTBE;, (opmax, pa3zmepax
OCHOBHBIX (DUTYp M UX COUETAHUW; YMEHHUI PACTO3HABaTh, BUACTh HA YEPTEKAX U
CXeMax OCHOBHBIE TE€OMETPUYECKHE Teja, WX COYCTaHWsA, CEUYCHUS



r€OMETPUUYECKUX TN IUIOCKOCTSIMH, MO3TOMY HEOOXOAMMO 3aKpENUTh 3HAHUE

ONpENEICHUN NapaJJIeIbHbIX, NEPECEKAIOIUXCS U MEPHEHANKYISIPHBIX HPSIMBIX

UB MPOCTPAHCTBE; MAPAJUICIIBHOCTH U MNEPIHECHAMKYJISPHOCTH NPSMOM U

MIJIOCKOCTH;

® HA [MpakTUKE OOydYalIlIhecss BCTPEYalOTCs C 3ajJjayaMl Ha HaXOXKJICHUE
IUIOMIAZei TMOBEPXHOCTH, YMEHHME BBIUMCIATH IUJIOMIAAh OOKOBOM M  TOJHOMN
MOBEPXHOCTEH T€OMETPUUYECKUX Tell, 00bEeMbI MPU3MBI, TUPAMUIbI, HUIHH]PA, KOHYCA,
YCEYEHHOI'0 KOHYCa;

® JIJI51 OCMBICJIEHHOT'O UCIIOJIb30BAHUS 3HAHHUI B Kypce METPOJIOTUs U TEXHUYECKUE
U3MEpEHUs, HYXHO B Kypce MaTeMaTHK{ pemiaTh 3aJaud C MPoQecCHOHATbHBIM
COJIEp’KaHHUEM.

[Iporpamma mnpenycMaTpuBacT OCYUIECTBICHHE PETrHOHAIBHOTO KOMIIOHEHTA:
U3y4YeHHe creuuukd pacy€ToB pacXOJyeMbIX MaTepUalioB TMpPU COCTABICHUU
ne(deKTHBIX BEAOMOCTEH W NPUMEHEHHE 3HaHUN HEoOXOIUMBIX [JIs oOecreueHus
KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHHUKA Ha PhIHKE TPY/a.

HporpaMMa MpeaAyCMaTpuBacT MHUPOKOC HCIIOJIIB30BAHUC MCIKIIPCIMCTHBIX CBSI3CH: C
TCXHHYCCKHM  YCPUYCHHCM, BHCKTpOTeXHHKOﬁ, MGTpOJ'IOI‘PIGﬁ H TCXHHNYCCKHUMHU
HU3MCPCHUAMU, aBTOMaTI/I?»aI_II/Ieﬁ IIpoOu3BOACTBA, (1)H3HKOﬁ.

1.5 KosimyecTBO 4acoB Ha OCBOEHHE MPOrpaMMbl Y4eOHOM THCIUNJIMHBI
MaremaTuka

MaxkcuMaibHas OoOs3arenbHag  CaMOCTOSTEID

Bcero gacos B

['pynnel | yueOHas aynutopHas |Has pabora
y4eOHOM TOIY

Harpyska Harpyska ydalmxcs

— | Kype

Cb1 351 234 234 117

1.6 CokpaieHusi 1 0003HAYEHUS:

PI'OC — denepanbHblii rOCyIapCTBEHHbIH 00pa30BaTeIbHbBIM CTAHIAPT;
HITO - HayajbHOe npodecCHOHATIbHOE 00pa3oBaHue;

CIIO — cpennee npodeccnoHaibHOE 00pa3oBaHue;

IIK — npodeccrnonaibHble KOMIETEHIIUN;

OK — o01me koMneTeHIMH;

OITOII — ocHoBHast npodeccoHAIbHAA 00Pa30BaTeIbHAS IPOIPAMMA;

PYII — pa0Gounii y4eOHbIH IJIAH;



2.CTPYKTYPA U COJIEP)KAHUE OBPA3OBATEJBHON JUCIUILINHBI

2.1 O0bem 0011e00pa3oBaTEILHON YUeOHO JUCIIUIIMHBI U BHAbI y4eOHOH padoThl

Bupa yueOHoi1 padoThI Oo6bem yacoB
MakcuMasibHasi yueOHasi Harpy3ka (Bcero): 351
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 234

B TOM YHCIIE:
nabopaTopHbIE pabOTHI -
MPAKTUYECKHUE 3aHITUS -
KOHTPOJIbHBIE pa0OTHI -

CamocTrosiTesibHAs padoTa 00y4yaronierocsi (Bcero) 117
caMmocTosITeNbHas (BHeay IuTOpHasi) paboTa: 117
1. CocraBieHue KOMIBIOTEpHON Ipe3eHTauu Ha Temy «Pa3Butue 2
MOHATHUS O YUCIIE»

2. Munu npoekt «/crnonb30BaHue YUCeI U MaTEeMaTUYECKUX MOHATUH B 2
MECHSX U MY3bIKaJIbHbBIX IPOU3BEICHUSIX

3. Pemenue 3a1a4 Ha MPOLIEHTHI 1
4. CocraBnenue Tabmuupl 1o Teme: «lIpsmags u oOparHas 2
MPONOPIHOHATLHOCTE. KBanpaTiuHas u kyondeckast QyHKIHI

5. Meton muHu-ipoekToB. COCTaBlIeHNE KOMIBIOTEPHOMN MPE3CHTAINH 6
Ha TeMy «KopHH, CTeTIeH! U J0rapupmbl».

6. Pemenue 3amau Ha OCHOBHBIE CBOiicTBa jorapu¢mos. Pemienue 6
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

7. Pemenue 3anau «I'eomerpuueckue GUrypsl Ha MIOCKOCTH» 2
8. Cocrasnenue Tabnuupl «CocTtaBieHue Tabauibl o Teme «B3anMHoe 2
pacrosoKeHue NPSMBIX U MIIOCKOCTEN B TPOCTPAHCTBE

9. CocraBnenue tabnuipl «CocTaBieHHe TaOMUIBI C MPAKTHYECKUMHU 2
JNEUCTBUSIMA TEXHOJIOTA)

10. Pemenue 3anau. «[Ipsmpie U TIIOCKOCTH B IPOCTPAHCTBE 4
11. CocraBieHne KOMIBIOTEPHOM INPE3EHTALMM Ha TeMY «JIEMEHTHI 6
KOMOHMHATOPHUKI

12. Meron MuHH-TIpoekToB. CocTaBlieHHEe KOMITBIOTEPHOM Mpe3eHTaUH 3
Ha TeMy «/lekapToBbl KOOPAMHATHI HA IUIOCKOCTH U B IPOCTPAHCTBEN

13. 3anonuenue Tabnuipl «KoopauHATHI U BEKTOPHI» 2
14. Pemenue 3aa4 no teme «BeKTOpbI B IPOCTPAHCTBE» 3
15.Pemenne 3a7a4 o TEME «Bpranciienue 3HAYECHUI 2
TPUTOHOMETPHUYECKUX (DYHKIIAI»

16. Pemenue 3aau o teme «@opMyIibl TPUTOHOMETPUN 6
17. Meron MuHH-TIpoekToB. COCTaBlieHHEe KOMITBIOTEPHOM Mpe3eHTaUuH 8

Ha Temy «OnpeneneHue pacCTOSHHUS JI0 HEIOCTYIMHOW TOYKH.
Omnpenenenre BHICOTHI HEJOCTYITHOTO MTPEAMETAY

18. Pemenue nmpumMepoB «3aaun Ha HAXO0XKJICHUE 00JIACTH OTIPEACIICHUS 3
Y MHOKECTBA 3HaUYCHUN (DYHKITHI
19. Pemenue nmpumepoB «MccnenoBanue GyHKIIUN 4

20. Pemenne npumepoB «CBoicTBa G yHKITUN 2




21. CocraBiieHHME KOMIIBIOTEpHOU Mpe3eHTauuu Ha Temy «llmomians
OOKOBOH U MMOJIHOW TOBEPXHOCTH MHOTOTPAHHUKOBY

22. CocraBieHHE KOMIIBIOTEPHOM Mpe3eHTaluu Ha Temy «DopMyJibl
OOKOBOH U MMOJIHOW TOBEPXHOCTEH TN BpaIICHUSD»

23. Pemenue 3anau «IIpaBumna u popmysnsl nudhepeHIupoBaHusD

24. Pemenue 3anay «II[pumeHeHne npou3BOIHOM

25. Pemenue 3amay Ha HaXOXKICHUE TIEPBOOOPA3HOM

26. CocraBiiecHHME KOMIIBIOTEPHOW IIpe3eHTauuu Ha Temy «Moe
MpeJICTaBICHHUE O MPOU3BOIHOM U EPBOOOPA3HON (HYHKITHI

27. Pemenue 3anau «llnomans KpUBOJMHENHON Tpanenum»

28. CocraBiieHUE KOMIBIOTEPHOH IMPE3EHTAMU Ha TEMY «JIEMEHTBI
TEOPUH BEPOSITHOCTEN U MATEMATUUYECKON CTaTUCTHKI

29. Pemienue ypaBHEHU

30. Pemienue HepaBeHCTB

A DN OO

DN

IIpomexyrounas arrecrauus B gopme sk3amena




2.2. TemaTudecknii mian oopazoBarebuoi qucuuminabl OY/1.03 MaremaTuka

Konsb! 00mux HaumeHnoBanme pa3aesioB y4eOHOM JUCHHUIIIMHBI Bcero yacoB | O0béM BpeMeHH, OTBeAEHHBIN Ha OCBOCHHE IIpakTka
(mpodeccuonain (makc. Yuebnas MEKIMCIUIIJIMHAPHOTO Kypca
HBIX nazpysia) Oos3aTesnbHas aynuTopHas | CamocTosiTes1| Y4yeOHas IIpousBona-
KOMIeTeH Mt
yueOHasi HArpy3Ka bHas padora CTBeHHAast
o0y4aromerocst o0y4Jaroiero
Bcero yacos BT. 4. ot
NPaKTHYeCKH
e padoThl
1 2 3 4 5 6 7 8
MaxkcuManbHOe KOJTHYECTBO YaCOB HA 00pa3oBaTeJbHYIO IUCcOUILIHHY 351 yaca (aymutopHble — 234 yaca, camocTosiTeJIbHbIe — 117 yaca)
OK1-OK9 1.BBeaenue 2 2 - - -
OK1-OK9 2. Pa3BuTHe MOHATHS 0 YHCITE 15 10 - 5 - -
OK1-OK9 3. KopHu, crenenu, JJorapu@msol 42 28 - 14 - -
OK1-OK9 4. IlpsiMble U IUIOCKOCTH B IPOCTPAHCTBE 30 20 - 10
OK1-OK9 5.KomOunaTopuka 18 12 - 6 - -
OK1-OK9 6.KoopauHaThl U BeKTOPbI 24 16 - - -
OK1-OK9 7.0CHOBBI TPUTOHOMETPUH 47 31 - 16 - -
OK1-OK9 8.®yHkuumn u rpagpuxku 27 18 - 9 - -
OK1-OK9 9.MHOTOrpaHHUKH M KPYIJble Tejaa 39 26 - 13 - -
OK1-OK9 10.Hauayia MaTeMaTH4eCKOro aHAIU3A 36 24 12 - -
OK1-OK9 11.UHTerpa u ero NnpuMeHeHUe 23 15 - -
OK1-OK9 12.21eMeHTHI TeOpUHN BepOATHOCTEH 1 18 12 - 6 - -
MaTeMaTH4YeCKOi CTATUCTHKHU
OK1-OK9 13.YpaBHeHnusi u HepaBeHCTBA 30 20 - 10 - -
Bceero: 351 234 - 117 - -




2.3. TemaTu4yeckuii iaH u cogepkanue yueoHoii nucuuniauabl OY .03 MaremaTuka

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble padoThl, MPAKTHYECKHE 3aHATHS,
€caMOCTOsSITe/IbHAsA padoTa 00yYaroIuxcs

O0beM yacoB

YpoBeHb
O0CBOEHUA

1

4

Tema 1

BBenenue
Ponp maremaTtuku B Hayke, TEXHUKE, SKOHOMHKE, MH(GOPMAIMOHHBIX TEXHOJOTHUSX U MPAKTHYECKOMN
nesitenbHOCTH. [locTaHoBKa 11e1eid 1 3a1a4 pu ocBoeHuHu cnennanbHocrerd CI10

N

XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH CTYAeHTOB: O3HAKOMIICHHE C POJIbIO MATEMATHUKU
B HayKe, TEXHHUKE, JKOHOMHKE, THPOPMALIMOHHBIX TEXHOJIOTUSAX U PAKTUYCCKOH NeATeTbHOCTH
.O3HaKoMIIeHHE C LIETISIMU U 331a4aMy U3y4eHHUs] MaTeMaTuku rnpu ocBoeHuu npodeccuii CI10 u
cnenuansHocter CI1O

Tema 2
PazBurne mousatus
0 YHcJe

Conep:xanue

10

Llenble 1 palmoHaJIbHBIEC YUCIIA.

JlelicTBUTENBHBIC YHCTIA

[TpubnuxeHHbIC BEIYUCIICHUSI.

KomrmuiekcHble uncna.

3ajaun Ha MPOLEHTHI

IpakTuyeckne 3aHATUS ApUPMETHUYECKUE NEUCTBUS HAJl YMCIAMHU, HAXOXKJCHHUE MPUOTHUKEHHBIX
3HAUEHUHN BEIWYUH U MOTPEIIHOCTEN BhIUMCICHHH (aOCONMIOTHOW M OTHOCHUTENBHOMN), CpPaBHEHHE YHC-
JIOBBIX BhIpaskeHH. [IpubnrkeHHbIe BHIYUCICHHS M PEIICHUs TPUKIIAIHBIX 3a]1a4.

NDNDDNDNDDNDN

XapakTepucTHKA OCHOBHBIX BH/IOB J1eATeJIbHOCTH CTYAeHTOB: BhInoiaHeHne apupmMeTndeckux
JEeHCTBUI HaJl YMCIaMH, COueTasi yCTHbIE U MUChbMEHHbIEe TpueMbl. HaxoxneHnune npudankKeHHbIX
3HAQYECHUI BEJIMYMH U ITOTPELIHOCTEN

BbIUMCIIEHHUH (aOCOMIOTHON M OTHOCUTEIBLHOMN); CPaBHEHNE YHCIIOBBIX BhIpaxkeHHi. Haxoxnenue
OlIMOOK B MpeoOpa30BaHMSIX M BHIYUCIECHUSIX (OTHOCUTCS KO BCEM ITYHKTaM MPOTPaMMbl)

BHeaynutopHasi (cCaMOCTOsITe/IbHASI) PaG0OTa 00YYAIOIIMXCH:

CocraBieHue KOMHBIOTCpHOﬁ MPE3CHTAIUU Ha TCMY «Pa3BUTHE IOHATHS O YHUCTICH

Muan ITPOCKT «Hcnonp30Banne YHCcET W MaTEeMaTHYECKUX ITOHATHM B TIECHAX U MY3bIKaJIbHBIX
IMPOU3BCACHUAX Y

Pemienue 3a1a4 Ha MPOLEHTHI

Tema 3

Conep:xanue

28




KopHu, crenenu u
Jorapupmbl

Kopau n crenenn. Kopau HaTypanpHON CTENEHU U3 UMCIA U UX CBOMcTBA. CTENEHHU ¢ palliOHaIbHBIMU
MMOKa3aTeIsIMH, X CBOMCTBA.

CreneHnu ¢ 1eHCTBUTENBHBIMU NT0Ka3aTeasiMu. CBOMCTBA CTENEHU C JEHCTBUTEIbHBIM I10KA3aTEIIEM.
Jlorapudgm. Jlorapudm unciaa. OcHOBHOE JIOTapUPMUIECKOE TOKIECTBO.

JlecATHYHBIE U HATypaJIbHBIC JIOTApU(PMBI.

[IpaBuna neicTBuii ¢ orapudmamu.

[Tepexos1 K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanne  anredpamveckux BbIpaxkeHuil. [IpeoOpa3oBaHue  palMOHANBHBIX,  Up-
paLMOHATIBHBIX CTEIIEHHBIX, TOKA3aTEIbHbIX U JIOrapu(PMUUECKUX BBIPAXKECHUH.

IIpakTuyeckne 3aHATHA BpluncieHue M CpaBHEHUE KOPHEW. BBINOIHEHHE pacyeToB C paguKallaMU.
Pemenne wuppanmoHanpHeIX YypaBHeHMM. HaxoxaeHue 3HaueHMIl cTeneHedl ¢ palvoHaJIbHBIMU
nokazarensimMu. CpaBHeHue creneHeld. [IpeoOpa3oBaHusi BEIpa)KeHUH, COAEPIKAIIMX CTEeTeHu. Pemenue
IIOKAa3aTeNbHBIX YPABHEHUH.

Pemenne npukiiagHbeIxX 3a1a4.

Haxosxnenue 3HaueHuit jorapudma no npous3BoIbHOMY OCHOBaHUIO. [lepexosl OT 0AHOro OCHOBaHMS K
npyromy. Berumcienne u  cpaBHenuwe JsorapudmoB. JlorapupmupoBaHnme W TOTEHIHMPOBAHHE
BBIPKEHUM.

Pemenune norapupMuveckux ypaBHEHHIA.

16

XapakTepucTHKA OCHOBHBIX BH/I0B JeSITeIbHOCTH CTYAeHTOB: O3HaKOMIIEHHE C TIOHATHEM KOpPHs N-
1 CTeneHu, CBOMCTBAMHU PaJMKaJIOB U IIPABUIIAMM CpaBHEHUS KOpHEN. DopMynupoBaHue ONpeaeneHus
KOpHS U CBOMCTB KOpHEH. BeIunciieHne U cpaBHEHHE KOPHEH, BBITIOJIHEHHUE ITPUKUIKU 3HAYEHUS KOPHS.
[TpeoOpa3zoBaHne YUCIOBBIX, OYKBEHHBIX BBIPAXKEHHM, COlepKalluX pajuKalibl. BelmonHeHue pacueToB
1o (opmysam, CoJepKalUM pajuKaibl, OCy-

IECTBIISsE HEOOXOIMMBIE MTOJICTAHOBKH U NpeoOpa3oBanus. OnpeneneHne paBHOCUIBHOCTH BBIPAKEHUI
¢ pagukanamu. Pemenne nppalnoHaIbHBIX ypaBHEHUH. O3HaKOMIIEHHE C TIOHATUEM CTEIIEHH C
JeNCTBUTENBHBIM NOoKa3areneM. HaxoxaeHune 3HaueHu CTeNeH!, UCIOb3Ysl P HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEJICTBA. 3alUChIBAHNE KOPHS N-1 CTETEHU B BUJIE CTENIEHH C APOOHBIM
nokasaresieM 1 Hao0opoT. opmynupoBaHuE CBOMCTB cTeneHel. Brraucienue creneneit ¢
palMOHAIBHBIM [TI0KA3aTENIEM, BBIITOJIHEHUE IPUKUIKHA 3HAYECHHS CTEIICHU, CPABHEHHUE CTEIICHEH.
[TpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAXKEHHM, COIEpPIKAIIUX CTENEHH, IPUMEHSISI CBOWCTBA.
Pemenne nokasarenpHpIX ypaBHeHUN. O3HAaKOMIIEHUE C IPUMEHEHUEM KOPHEHN U CTENIEHEN NpU
BBIYMCIICHUH CPEHUX, IEJICHUU OTPE3Ka B «30JI0TOM CEUYECHUM». Penienne nmpukiIagHblX 3a/1a4 Ha
CJIO’KHBIE IPOILIEHTHI BhInonHenue npeobpazoBaHuii BEIpaKeHUH, pUMeHeHne GOpMYIl, CBA3aHHBIX CO
cBoiicTBamu creneHeil u sorapudmos. OmnpeneneHre 006JacTH TOMYCTUMBIX 3HAYEHHUH
J0rapu(pMHUECKOro BhIpakeHus. Penienne gorapuMuueckiux ypaBHEHU N

BueayauTopHasi (caMoCTOsITE/IbHAsA) padoTa 00y4arommxcs

14




CocraBnenue tabmunbl «lIpsmMas u oOpaTHas MPOMOPIMOHATBHOCTh. KBamparuuHas W KyOudeckas
byHKIAN

CocraBieHre KOMIBIOTEpHON npe3eHTanuu no teme : «KopHu, ctenenu u gorapudmel.» 6
Pemenne 3amau Ha OCHOBHBIE CBOWCTBa Jorapu¢moB. Pemienue jorapupmMuuecKkux ypaBHEHHU H | 6
HEPaBEHCTB
Tema 4 Copnepxanue 20
[Mpsambie
IOCKOCTH B3anMHoOe pacmonokeHue AByX MpsIMBIX B TpocTpaHcTBe. [lapamiensHOCTh mpsiMmod W 1uiockoctH. | 10
IPOCTPAHCTBE [TapannensHocTh MUIOCKOCTEH. IlepneHAuKYIIpHOCTh NPSAMOW M IUIOCKOCTU. llepneHaukynsap u
HAKJIOHHas. YTOJI MEXIy IPsAMON U IUIOCKOCTBIO. J[BYrpaHHBIM Yrojl. YIrosl MeEXIy IUIOCKOCTSIMHU.
[lepneHAuKyISIPHOCTD JBYX IJIOCKOCTEM. 2
['eomerpuueckue mpeoOpa3oBaHMs MPOCTPAHCTBA: MAPAUICIbHBIA IEPEHOC, CHMMETPHUSI OTHOCHTENBHO | 2
MJIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Tmomans OPTOTOHAJILHOU MPOEKIINH. N3o6paxeHue
MIPOCTPAHCTBEHHBIX QUTYD. 6

IIpakTH4eckue 3aHATHSA

[Tpu3Haky B3aUMHOIO DPACIOJIOKEHHS NPAMBIX. YTOJ MEXAYy MNpsAMbIMU. B3aumMmHOe pacmnosnoxeHue
IPSAMBIX M IUIOCKOCTeW. [lepneHauKymnsp M HakIOHHAsA K IUIOCKOCTH. YTOJI MEXIy NpsIMOM M
IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PpAaCHOJIOKEHMM IPSIMOM M IUIOCKOCTH. Teopema o0 Tpex
NEePIEeHIUKYIIApax.

ITpusHaky u cBOMCTBA NAapAJUIEIBHBIX U MEPIEHAUKYIISIPHBIX IIJIOCKOCTEN.

PaccrossHME OT TOYKM 110 INIOCKOCTH, OT NPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKIY IIOCKOCTSIMHU,
MEXJY CKPELIMBAIOIUMUCA NPSIMBIMU, MEXAYy HpPOU3BOJBHBIMU (UrypaMH B TPOCTPAHCTBE.
[TapayuienpHOE NMPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema O IUIOMIAAM OPTOTOHAIBHOW IIPOEKIUHU
MHOTOyToJIbHUKA. B3anMHOe pacionokeHre NpoCTpaHCTBEHHBIX (Uryp.

XapaKTepuCcTHKA OCHOBHBIX BU0B AeATEJIBbHOCTH CTYAeHTOB: DOpMyIMPOBKA U IIPUBEECHUE
JI0OKa3aTeNIbCTB PU3HAKOB B3aUMHOI'O PACIOJIOKEHUS IPSMBIX U IJI0cKocTel .Pacnio3HaBaHne Ha
YepTekax U MOJEIAX PA3IMUHBIX CIy4aeB B3aUMHOIO PACIIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CykaAeHUN. DopMynpoBaHuE ONPEIEICHUN, IPU3HAKOB U CBOWCTB
NapaJuleIbHbIX U NEPIEHANKYIIAPHBIX INIOCKOCTEHN, ABYTPAHHBIX U JIMHEHHBIX YITIOB. BelnoaHeHue
IIOCTPOEHUS YTJIOB MEXAY MPSAMBIMH, IPSIMOU U IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONHCAHUIO U
pacro3HaBaHue UX Ha MojeisX. [IpumMenenne npu3HakoB U CBOWCTB PACIIONIOKEHUS MPSIMBIX U
IUIOCKOCTEH npH perennu 3anad. M3o00paxeHne Ha pUCyHKax U KOHCTPYUPOBAaHUE Ha MOJEIAX
NEPIEHAUKYJIAPOB U HAKIIOHHBIX K INIOCKOCTH, IPAMBIX, [apAJUICIIbHBIX IUIOCKOCTEH, YITI0B MEXIY
IPsIMON U TJIOCKOCTHIO U 000OCHOBAaHUU nocTpoeHus. Pemenne 3a1a4 Ha BBIYUCIICHHE
TE€OMETPUUYECKUX BeIMUMH. ONHUChIBAHUE PACCTOSHUS OT TOUKH JI0 IJIOCKOCTH, OT MPSAMOH 10




MJIOCKOCTH, MEXK/Y TUNIOCKOCTSMM, MEKY CKPEIIUBAIOIIUMUCS MPSMBIMU, MEXKAY MPOU3BOIBHBIMU
¢burypamu B mpoctpancTse. opMyIupoBaHUE U T0Ka3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX

(TeopeM cyIiecTBOBaHUS, CBOMCTBA). M300parkeHre Ha YepTexkax U MOJICISIX PACCTOSHUS M1 00OCHOBaHUE

CBOMX cyxkaeHui. Omnpenenenye u BEIUMCICHUE paccTOsIHUI B mpocTpaHcTBe. [Ipumenenne hopmyn u
TEOpEM IUIAHUMETPUHU JUIsl pelieHns 3a1a4. O3HaKOMIIEHUE C TOHATHEM MapajlIeIbHOTO
MPOEKTUPOBAHUS U €r0 CBOMCTBaMU. PopMynuposarue meopemsl 0 NIOWAOU OPMO2OHANbHOU NPOEeKYUU
MHO20Y20/IbHUKA.

[TpumeneHnue Teopuu st 000CHOBAHUS IOCTPOEHUH U BBIYMCICHUI. APryMEHTHPOBAaHUE CBOUX
CYXKICHHI O B3aHMHOM PAaCIOJI0KEHUU MPOCTPAHCTBEHHBIX (PUTYP

BueayauropHas (camocrosiTe/ibHasi) padora 00y4arouuxcst

10

Pemrenne 3aaa4 I10 TEME «FCOMeTpI/I‘ICCKI/Ie (bHprBI Ha IMJIO0CKOCTH»

CocraieHne Ta0nuIbl 1o TeMe «B3anMHOe pacronokeHne MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE

CocraBnenue Ta6J'II/II_IBI I10 TEMC ((HapaHHeJ'IBHOCTB B ITPOCTPAHCTBEC»

Pemenue 3anau no teme «lIpsiMble ¥ MJIOCKOCTH B TPOCTPAHCTBE»

BAININIDN

Tema S
KomOunaropuka

Conep:xanue

12

NN WWIN

OcHOBHbIE TOHATHUSI KOMOMHATOPHKH.

3aja4M Ha MOACYET YKCiia pa3MEIleHUH, IEPECTAHOBOK, COYCTaHUM.

Pemenue 3agau Ha mepeboOp BapuaHTOB.

®opmyna bunoma Herotona. CBolicTBa OMHOMUHANBHBIX K03 duiimenToB. Tpeyronbuuk Ilackans.

N

XapakTeprcTHKa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH CTY/AeHTOB: l3yueHne npaBuia KOMOMHATOPUKH
U IPUMEHEHUE MPH pellieHMH KOMOMHATOPHBIX 3a/1a4. Perienne KoMOMHATOPHBIX 3a/1a4 METOA0M
nepedopa u 1Mo MpaBUiy YMHOKECHHS.

O3HakoMJIEHHE C MTOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUIMH, COUeTAaHUSAMH, TEPECTAaHOBKAMU U
dopMmynamu A ux BerarciaeHus. OObsiCHEHHE U TpUMEHEeHNEe (OPMYJT JJIs BBIUKUCICHUS pa3MELIeHHH,
NEPEeCTaHOBOK U COYETaHUil MpH pemeHnu 3agad. O3HakomieHne ¢ 6uHoMoM HbroToHa 1
TpeyroiabHuKoM [lackans. Pemenne npakTHUeCKUX 3ajad ¢ UCIOIb30BaHUEM MMOHSATHI U MTpaBUIl
KOMOHMHATOPUKH

BHeayauTopHasi (caMocTosiTeJIbHAsI) padoTa 00y4yalmuxcs

CocraBieHue MPE3CHTANHU 110 TCMC «DIIEMEHTBI KOM6I/IHaTOpI/IKI/I»

Tema 6

Conep:xanue

16




Koopaunarsi
BEKTOPBI

Hu

[TpsimoyronbHas (IeKapToBa) CUCTEMA KOOPAMHAT B IpocTpaHcTBe. DopMysia pacCTOSHUS MEKIY JBYMS
TOYKaMHU. Y paBHEHHUS cepbl, INIOCKOCTH U TIPSIMOA.

BexTopsl. Moayinbe Bektopa. PaBeHcTBO BekTOpoB. Ci10KeHNE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO.
Pa3noxeHne BeKTOpa IO HaNpaBICHUAM. YTOJI MEXKIY IByMs BekTopamu. IIpoexnns BekTopa Ha OCb.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHnE KOOPAMHAT W BEKTOPOB IIPU DPEIIEHUM MATEMAaTUYECKUX W NPHUKIAJHBIX 3a7ad.
IIpakTHYeckue 3aHATHSA

Bekropsl. JlelictBusg ¢ BekTopaMu. JlekaproBa CUCTEMAa KOOPAMHAT B IPOCTPAHCTBE. Y pPaBHEHUE
OKPYXHOCTH, cephbl, MIOCKOCTH. PaccrosiHue mMexay Toukamu. J[eHCTBUS C BEKTOpamMu, 3aJaHHBIMU
KoopauHatamu. CKaJIIpHOE IPOU3BENCHUE BEKTOPOB.

BekropHoe ypaBHEHUE IPSIMOU U INIOCKOCTH.

Mcnosp30BaHnEe BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

10

XapakTeprcTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTYAeHTOB: O3HaKOMIIEHHE C IOHATHUEM BEKTOpA.
N3y4eHne nexkapToBOM CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOPANHATaM
TOYEK U IVIOCKOCTEH, HaX0XAeHHEe KOOpAUHAT Touek. HaxoxneHne ypaBHEHUN OKPYKHOCTH, CHEPBI,
IUIOCKOCTH. BeluKciieHue pacCTOSHUN MeXy ToUKaMu. [3yueHue cBONCTB BEKTOPHBIX BEJIMYMH,
IIPaBUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUII HAX0XKACHUS KOOPAMHAT BEKTOpa
B IIPOCTPAHCTBE, IIPABUJI IEUCTBUN C BEKTOPAaMH, 3aJaHHBIMU KOOPJAMHATAMMU.

IIpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JEHUCTBUA ¢ BEKTOpaMHu. V3ydeHne CKasipHOTo
IIPOU3BENICHUS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS NPAMOH U IIockocTu. [Ipumenenue reopun npu
pEeLIeHnN 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPJANHATHBIN METOJI, IPUMEHEHUE BEKTOPOB IS
BBIUMCJICHNSI BEJIMYMH YTJIOB U paccTossHUN. O3HaKOMIIEHHE C I0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUHN
0 B3aMMHOM PacCIOJIOKEHUH IPSIMBIX U IJIOCKOCTEN € UCIIOJIb30BAHUEM

BEKTOPOB

BueaynnTopHas (caMocTOSITeIbHAsI) PadoTa 00y4aIOUINXCH

CocraBieHue npe3eHTaluu «/lekapToBbl KOOPAMHATHI HAa MJIOCKOCTH U B IPOCTPAHCTBE

Cocranenue Tabnuibl «KoopauHATEI U BEKTOPBI ((GOPMYIIBI U1l peleH s 3a/1a4)

N

w

Pemenne 3aaa4 110 TEMC «KOOpI[I/IHaTI)I N BCKTOPBID»

Tema 7
OcCHOBBI
TPUTOHOMETPUM

Conep:xanue

31

OcHoBHbIe noOHATHA PanuanHas mepa yriia. BpamarensHoe asmkenne. CHHYC, KOCUHYC, TAHT'€HC H
KOTaHI'€HC YHCIIA.

OcHoOBHBIC TpUIOHOMeTpUYeckHe ToxAecTBA @DopMynsl npuBeAcHUsA. DOpMynbl  CI0XKEHUS.
Dopmyisl yasoeHus. DOpMyJIbI IIOJIOBUHHOIO YIJIA.

IIpeoOpa3oBanuss mnpocTedlIMX TPUTOHOMETPUYECKUX BbIpaxkeHuil. [IpeoOpa3zoBaHue CymMMmBbl
TPUTOHOMETPUYECKMX (DYHKIMI B Mpou3BeleHHE M MPOM3BEACHUS B CyMMy. BblpaxkeHue
TPUTOHOMETPUUECKUX (PYHKIHMM Yyepe3 TaHT'€HC [TOJIOBUHHOTO apryMeHTa.

TpuroHomerpuyeckue ypaBHeHUs] M HepaBeHcTBa [Ipocreliliue TPUrOHOMETPUYECKUE YPaBHEHUS.

1,2




[Ipocreiimme TpuUroHOMETpUYEeCKHEe HepaBeHCTBa. (OOpaTHble TPUTOHOMETPUYECKHE —(DYHKITUH.
ApKcUHYC, apKKOCHUHYC, apKTaHT'€HC.

IIpakTuyeckue 3ansaTus PaguanHblil METOA U3MEPEHUSI YIVIOB BPALEHUs U CBA3b C I'PaJyCHON MEpOi.
OcCHOBHBIE TPUTOHOMETPHUUECKHE TOXKIECTBA, (POPMYIIbI CIOXKEHUS, YIBOCHUS, IPEOOPa30BAHUE CYMMBI
TPUTOHOMETPUUECKHUX GbyHKIMN B IIPOU3BENICHUE, peoOpa3oBaHue IIPOU3BEICHUS
TpUroHOMeTpuueckux GyHKIu B cymmy. llpocTeifiine TpUrOHOMETpUYECKHME ypaBHEHUS U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apKTAHT€HC.

14

XapaKTepuCcTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH CTYAeHTOB: V3ydyeHne paguaHHOro MeToa
U3MEPEHUs YIJIOB BpAlllEHHs U UX CBS3U C rpaycHON Mepoil. 300paxkeHue yrioB BpallleHus Ha
OKPYKHOCTH, COOTHECEHUE BEJIMUUHBI yIJIa C €ro pacrnonoxeHrueM. @opMyIMpoBaHUE ONPEACICHUN
TPUTOHOMETPUUYECKUX (DYHKLUH JJIS YTIIOB MOBOPOTA U OCTPHIX YIJIOB MPSMOYTOJIBHOTO TPEYTrOJbHUKA U
00BsICHEHUE UX B3aUMOCBs3U [IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB /7Sl BBIYUCIICHUS
3HaYCHUU TPUTOHOMETPUIECKUX (PYHKIHIH 1O OHOM M3 HUX. M3ydeHne oCHOBHBIX (hOpMYIT
TPUTOHOMETPUHU: (POPMYJIBI CIOKEHHUSI, YIBOCHUS, IPEOOPa30BaHMsI CyMMbI TPUTOHOMETPHUECKUX
(GYHKIMI B IPOU3BECHUE U IPOU3BEICHUS B CYMMY U IPUMEHEHUE ITPH BHIYMCIECHUU 3HAUCHUS
TPUTOHOMETPHUUYECKOT O BBIPAXKEHMSI U yIpoleHus ero. O3HakoOMJIEHHE CO CBOMCTBAMU CUMMETPUU
TOYEK Ha €IMHUYHON OKPYKHOCTU U IPUMEHEHUE UX AJIs BbIBOJa (GopMyJl IpuBeneHus Penenue no
dbopMynaM U TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHU.
[TpumeHeHne oOUIMX METOIOB PELIEHMs YpaBHEHUN (IpUBEIEHUE K TMHEHHOMY, KBaIpaTHOMY, METO]{
Pa3JIoKEHUs] HA MHOXKHTEINH, 3aMEHbI IEPEMEHHOMN ) NIPH peIlIeHUH TPUTOHOMETPUYECKUX YpaBHEHU.
YMeHue oTMedaTh Ha Kpyre petieHus NpoCcTeUINX TPUrOHOMETPUUECKUX HepaBeHCTB O3HaKOMIIEHHE C
HOHATHEM OOpaTHBIX TPUrOHOMETpHUecKuX (GyHKIM. M3yuenue onpenenenuit apkcuHyca,
apKKOCHHYCAa, apKTaHI'€HCca YKclia, GOpMYyJIUPOBAHUE UX, N300paKeHNE Ha €AMHUYHON OKPYXHOCTH,
IIPUMEHEHHUE ITPU PELICHUN YPAaBHEHUIN

BueaynnTopHas (caMocTOSITeIbHAsI) PadoTa 00y4aIOUINXCH

16

Pemenue 3a1a4y Ha BbIYMCIICHUE 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKIUMN

Pemienue 3aga4d mo teme «(DOpMy.]'IBI TPUTOHOMCTPHUHN»

(o]

N

CocraBineHre KOMIBIOTEPHOW Impe3eHTauuu 1o teme «OIpelesieHue pacCTOsSHUS 10 HEIOCTYNHOU
TOYKH. OIpeieneHne BbICOTHI HEJOCTYITHOTO NIPEAMETA»

Tema 8

DyHKIUH
CcBOMCTBA
rpaguxku

H HX
U

Conep:xanue

18

DOYyHKIUH.

OO6nacTh onpeneNneHrus 1 MHOXKECTBO 3Hau€HUM; rpa@uk (yHKIHMH, TOCTpOoeHUE rpadukoB QyHKUIUH,
3aJJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CpoiicTBa ¢QyHKUHM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, MEPUOJUYHOCTD.
[TpomexxyTku Bo3pacTaHusi U yOBbIBaHUS, HauOOJIbIIEe U HAWMEHBIIEEe 3HAUYEHUs,, TOUKU IKCTpEMyMa.
I'padmueckas unTepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B PEANbHBIX MpoOIeccax U
ABICHUAX. ApudmeTndeckue onepaunu Haj GyHkuusaMu. CroxxHas pyHkuus (komnosunus). [lonstue o

10




HENPEPHIBHOCTH (DYHKITHH.

Oopartnbie pynxknuu. OOmacte ompenenaeHuss W 00JacTh 3HaueHUW oOpaTHoW (yHkIMu. ['paduk
0o0paTHOi (hyHKIHH.

CreneHnHble, MoKa3aTejbHble, JorapupmMuyeckue U TpuroHomerpuueckue pynkmum. OOpaTHbIC
Tpuronomerpuueckue QGyHkuun Onpenenenus (QpyHKIUH, ux cBoiicTBa M rpaduku. IIpeoOpazoBaHus
rpaduxos. IlapamnenbHbli MEepeHOC, CHUMMETPHUS OTHOCUTEIBHO OCeH KOOpAMHAT M CHUMMETpUs
OTHOCHUTEJIBHO Hayaja KOOPAMHAT, CHMMETPHUS OTHOCHUTEIBHO MPSAMOM y = X, pacTsHKCHHE U C)KaTHe
BJIOJIb OCEU KOOpJMHAT.

IIpakTHuyecKkue 3aHATHS

[Tpumepsl 3aBUCUMOCTEN MEXIYy IMEPEMEHHBIMU B peajbHBIX IpOLEccaXx M3 CMEXHBIX JAUCLHUILIMH.
Onpenenenne ¢ynknmii. [loctpoenne u urenue rpapukoB ¢yHkumid. MccnemnoBanue QyHKIUH.
CpoiicTBa JUHEHHOW, KBaJAPaTHYHOM, KyCOYHO-TMHEWHON W  JpOOHO-TMHEWHON  yHKIHIL.
HemnpepwiBable n mepuoanyeckue (yHkimu. CBolcTBa W rpauKd CHHYCa, KOCHHYCA, TaHTCHCA W
kotanrenca. OOparubie ¢yHkMH U ux Trpaduku. OOpaTHbIE TPUTOHOMETpUYECKUE (DYHKIIUU.
[IpeoOpazoBanus rpaduka yHknun. [apmoHmueckue  KkoseOanus. [IpukinagHple  3aaadu.
[TokazarenbHble, TorapupMUIEcKie, TPUrOHOMETPUYECKUE YPaBHEHHUS M HEPABEHCTBA.

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH CTYAeHTOB: O3HAaKOMIIEHHUE C IOHATUEM
HEpEeMEHHOM, TpUMepaMu 3aBUCUMOCTEN MeX 1y epeMeHHbIMU. O3HaKOMIIEHHE C TIOHATHEM Ipaduka,
oTIpeieNieHne IPUHAUICKHOCTH TOUKU Tpaduky ¢pyHkuuu. OnpeneneHue no Gopmyie npocTeniien
3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue o gpopmyine o JHOI epeMEHHOM Yepe3 Apyrue.
O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpPMYJINPOBAHHE €TO.

Haxosxnenue obiactu onpeseneHus 1 oo6aactu 3HaueHui GyHkun O3HakoMIIEHHE ¢ IPUMEpaMU
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PEAJIbHBIX MPOIECCaX U3 CMEXKHBIX JUCHMILINH. O3HaKOMIIEHHE C
JIOKa3aTeIbHBIMH PACCYKICHUSIMHU HEKOTOPBIX CBOMCTB JIMHEHHON M KBaIpaTUYHOMN (yHKIHIHA,
IIPOBEJICHUE UCCIIEI0BAHUS JIMHEHHOM, KyCOUHO-TUHEIHOMN, 1pOOHO-TMHEHHON U KBaJpaTUIHON
¢byHkuui, nocrpoenue ux rpapukos. [loctpoenue u ureHue rpadpukoB GpyHkuuil. MccnenoBanue
¢byakuun. CoctaBiieHre BUAOB (PYHKIUH TTO TaHHOMY YCJIOBHIO, PEIICHHE 3a7a4 Ha SKCTPEMYM.
Beimonnenue npeobpazosanuii rpaduka Gpynkuun Mzyuenue nonamusa oopamuoi ¢pynkyuu,
OIpeIeNIeHNE BUJIA U no-

cmpoeHue epaghuxa oopamuoi GyHKYuU, HaxoxicoeHue ee 0bracmu onpeoeenus u 0o1acmu 3Ha4eHull.
[TpumeHneHue cBOMCTB (PyHKINN MTPH UCCIEI0BAaHUU YPABHEHHM U PEIIEHUH 331a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C TIOHATHEM CIIOKHOU (yHKIMU Brrurcienne 3HaueHui GyHKIUHN 110 3HAYSHUIO
aprymenTa. OnpeeneHnre nojoKeHUs: TOUKU Ha Tpaduke 1o ee KoopAUHAaTaM U Hao0opoT.
Hcnonb3oBanue cBOMCTB (DyHKIMIA 111 CpaBHEHHS 3HaYCHUH cTere-

Hell u norapudmos. [locTpoenne rpadukoB cTeneHHbIX U Jorapudmuyeckux QyHkuuii. Penenne
NOKa3aTeIbHbIX U JOrapu(MUUECKUX YPAaBHEHUI U HEPABEHCTB IO U3BECTHBIM aJITOPUTMAM.
O3HaKOMJIEHHE C TOHITHEM HENPEPBHIBHON NeproanYecKoil pyHKInU, GOpMyInpOBaHNE CBOMCTB




CHHYCa U KOCUHYCa, IOCTPOCHUE UX TpagukoB. O3HAKOMIICHHE C TIOHSATHEM FrapMOHUYECKHX KOJIeOaHUH
U TIpUMepaMH rapMOHUYECKHUX KOoJeOaHuM /71 ONMCaHUs IPOLIECCOB B (pu3mke

U Ipyrux obnactax 3Hanus. O3HaAKOMIICHHE C MTOHATHEM Pa3pbIBHOW NEPUOIUIECKON (PyHKIHH,
dbopMynupoBaHUEe CBOMCTB TaHI€HCA U KOTAaHTEHCa, MOCTpoeHue ux rpadukos. [Ipumenenne cBoiicTB
(byHKUIUH 1715 CpaBHEHUS 3HAYEHUI TPUTOHOMETPHUYECKUX (DYHKIMH, pEIIEHUS] TPUTOHOMETPHYECKUX
ypaBHeHUU. [locmpoenue epaguxos 0Opamuwvix mpucoHomMempuyeckux GyHKyuil u onpeoenenue no
epaghuxam ux ceovicms. BeionHeHue npeodpazoBanus rpagKoB

BueaynnTopHas (caMocTosiTeIbHAsI) padoTa 00y4arOUINXCS

Pemrenne 3a1a4 Ha HaXOXXACHUC obnactu OIPCACIICHUA W MHOXKCCTBA 3HAYCHHI (bYHKI_II/II/I

w

Pemenne 3ama4 no reme «MccnenoBanue GyHKIHA»

SN

Pemenue nmpumepoB «CBOMCTBA (YYHKITHI

N

Tema 9
MHOrorpaHHUKH U
KpYyIJible TeJia

Conep:xanue

26

NINININ

Bepmunsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHOTOrpaHHBIE YTIIBL.

Boinykinble MHOrorpanHuku. Teopema Jiepa.

[Ipusma. IIpamas u HaknoHHas npusma. [IpaBunbHas npusma.

[Mapamnenenunen. Ky6.

[Iupamupa. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B MapajljiesieuIe/ie, B IPU3ME U TUPaMUJIE.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHne o TpaBHIBHBIX MHOTOTPAaHHHMKAX (TeTpa’ape, KyOe, OKTajape, IoJeKadape |
UKOCadJIpe).

Humuaap u koHyc. YcedeHHbld KoHyc. OCHOBaHHWE, BBICOTa, OOKOBas MOBEPXHOCTb, OOpa3zyroias,
pa3BepTKa. OceBble CEUEHNUS U CEUEHUs, IIapajlIeIbHble OCHOBAHUIO.

[Map u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

NN DNDDNDDN

XapakTeprcTHKa OCHOBHBIX BH/I0B J1eSITEJIbHOCTH cTyAeHTOB: OnrcaHne U XapakTepUCTUKa
pas3JIMYHBIX BUIOB MHOTOI'PAaHHHUKOB, IIEPEUNCIIEHUE UX 3JIEMEHTOB U CBOMCTB. M300paskeHue
MHOTOTPaHHUKOB U BBIIIOJHEHUE MIOCTPOEHUS Ha N300paKEHUSAX U MOJIETSIX MHOTOTPAaHHHUKOB.
BolynciieHre IMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX

KOH(UTypalnusx, apryMeHTUPOBAHNE CBOUX CYXACHUM. XapaKTepuCTUKa U U300pakeHHe CeUeHus,
PaseepmKu MHO202PAHHUKO6, BBIYUCICHHUE IIOIaeH mosepxHocren. Ilocrpoenne npocTenmmx
cedeHuit Kyoa, mpu3msl, nupaMusl. [Ipumenenre ¢pakToB U cBeieHUi U3 IiaHuMeTpun. O3HaKOMIIEHHE
C BHJIaMH CUMMETpPHI1 B TPOCTPAHCTBE, (OPMYIUPOBAHUE ONPEICICHUIH U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TeN BPALIECHHUS] © MHOTOTPaHHUKOB. [I[puMeHeHne CBOMCTB CHMMETPHY MPH PEIICHUM 3aa4.
Hcnonb30BaHue NpHOOPETEHHBIX 3HAHUN JJIS1 CCIIEJOBAHUS M MOJIEIIMPOBAHUS HECTIOKHBIX 3aj1au.
N306paxeHrie OCHOBHBIX MHOTOI'PAaHHUKOB M BBIIIOJIHEHUE PUCYHKOB 110 YCJIOBHSM 3a7a4
O3HakOMJIEHHE C BUJIaMU TeJ BpallleHusi, GOpMyITUpOBaHHUE UX ONpe/IeIeHUI U CBOWCTB.




dopmMynupoBaHUE TEOPEM O CEUCHHUH IIapa MIOCKOCTHIO U MJIOCKOCTH, KacaTeIbHOM K cdepe.
XapakTepucTUKa U 1300pakeHne TN BpallleHUs, UX Pa3BEePTKH, cedeHus. Pemenne 3amay Ha
MIOCTPOEHUE CEUYEHH, BBIUYUCIIEHUE JJIMH, PACCTOSHUM, YIJIOB, tuiomaaei. [Iposenenune qokasaTeabHbIX
paccyxJaeHui npu peiieHnu 3aaad. [[pumenenne cBOMCTB CUMMETPUH MPU PEIICHUH 3a/1a4 Ha TeJla
BpaineHus, KomouHanuto ten.M300pakeHrue OCHOBHBIX KPYTJIBIX TN U BHIMOJTHEHHE PUCYHKA IO
YCJIOBHUIO 33/1a4u

BueaynuTopHas (camocTosiTeJIbHasi) padoTa

13

CocraBnenue IMPpEC3CHTAllUKN «HJ’IOH.I&,I[B OOKOBOM M MOJIHOM ITOBCPXHOCTHU MHOT'OI'PAHHHUKOB)»

Cocrasnenue npe3eHTauuu «Tena U MOBEPXHOCTH BPAILEHUS

Tema 10
Hauagna
MaTeMaTHYecKoro
aHaJIN3a

Conep:xaHue

24

IMocnenoBareabHocTH. CriocoObl 3a/laHKsl U CBOWCTBA YMCIIOBBIX IocienoBareabHocTel. IlonsaTue o
mpeaesie  IOoCJIe0BaTEIbHOCTH. CymectBoBaHue  Ipezneila  MOHOTOHHOM — OrpaHMYEHHOU
II0CJIEI0BATEIHOCTH. CymmupoBanue IIOCJIEI0BATEIBHOCTEN. beckoneuno yOBIBaro1Iast
Tr€OMETPUYECKAs IIPOIPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonarue o mnpous3BOAHOM (YHKIMH, €€ T€OMETPHUUECKUH U (U3NYECKUH CMBICI.
VYpaBHeHue kacarenbHON K rpaduky QyHkuuu. IIpon3BogHBIE CyMMBI, Pa3HOCTH, MPOU3BEACHUS,
yacTHble. [IpOM3BOJHBIE OCHOBHBIX JJIeMEHTapHbIX (yHkuuid. IIpuMeHeHne mNpPOM3BOIHONH K
UCCIIeIOBaHUIO (PYHKIMI 1 MOCTpoeHuto TpadukoB. [IponsBoaHbie 00paTHON (YHKIIUN U KOMITO3UIUH
byHKIHH.

IIpuMepsl MCHOJB30BaHUS NPOU3BOJHOM JUISl HAXOXKJEHUS HAWIYYIIErO pPEIICHUS B IPUKIAJIHBIX
3agadax. Bropas npousBoaHas, ee reoMeTpudeckuil 1 ¢pusndeckuil cMpica. HaxoxaeHue ckopocTu Juis
mpoiiecca, 3a1aHHOro (PopMyIioi u rpaduKom.

ITepBooOpa3nass u uHTerpan. [IpumeHeHHe onpeneneHHOro MHTErpajia Ul HaXOXKIACHMS IUIOIIALU
KpuBosIMHENHHOW Tpaneuuu. Popmyna Herotona—IJleitonuna. Ilpumepsl nmpuMeHeHUs HUHTerpaia B
(bu3uKe 1 reoOMeTpuu.

IIpakTuyeckue 3anaTusa YncnoBas mociaea0BaTeIbHOCTh, CIOCOOBI €€ 3a/1aHHts, BHIYMCICHUS WICHOB
nocienosarenbHocTd. Ilpexaen mocnenoBarenbHOCTH. beckoHeyHO yObIBarolas reoMeTpuyecKast
nporpeccus. IIpom3BonHas: MEXaHMYECKMH M TIE€OMETPUYECKHH CMBICT INPOW3BOJHOM. YpaBHEHHUE
KacatenbHOM B oOmem Buze. [IpaBuna u Qopmynsl nuddepeHnupoBanus, Tabiuna MPOU3BOJHBIX
anemMeHTapHbIXx ¢GyHKIMA. HccnemoBanwe (yHKIIMU C TMOMOIIBIO Tpou3BOAHOW. Haxoxmenue
HanOOJIBIIEr0, HAUMEHBIIETO 3HAYSHHSI U DKCTPEMAJIbHBIX 3HAYCHUH (PYHKIINH.

14

XapaKTepMCTmca OCHOBHBIX BUI0B 1€ATC/JILHOCTH CTYICHTOB: O3HaKOMIICHHE C IOHITHEM
YHCIO0BOM noCICA0BAaTCIBHOCTH, criocobamu ee 3aaaHus, BBIYUCICHUAMU €€ YJICHOB. Osnaxomnenue c
noHAmMuUemM npe()eﬂa nocneoosamenvrocmu. O3HAKOMIIEHUE C BEIYUCIICHUEM CYMMBI OECKOHEYHOTr O
YHCJIOBOTO ps/ia HaA TPUMEPC BEIYUCIICHUSA CYMMBbI OCCKOHEYHO Y6BIBaIOLHCf/'I FCOMCTpH‘-ICCKOﬁ




nporpeccuu. Penenre 3a1a4 Ha MpuMEHEHUE POPMYJIBI CyMMbI OECKOHEYHO YOBIBAIOIIECH
reoMeTpuueckoi nmporpeccuu O3HaAKOMIJICHHE C MIOHATHEM MPOU3BOIHOM. M3yueHnue u popmynupoBanue
€€ MEXaHUYECKOr0 U TEOMETPUUECKOT0 CMbICIIA, U3YYEHHUE AITOPUTMA BBIUMCIIEHUS IPOU3BOIHOM Ha
pUMepe BBIYUCIICHNS MITHOBEHHOMN CKOPOCTHU U YTJIOBOTO K03 uirienTa kacaTebHOM.

CocraBieHue ypaBHEHHUs KacaTeIbHOM B 001IeM BUE. Y CBOEGHHUE MpaBwil AU HepeHIupoBaHMs,
TaOJIMITBI POU3BOIHBIX AIEMEHTAPHBIX QYHKIINN, TpuMeHeHne st tuddepeHupoBanus GyHKIINN,
COCTaBJICHUS YPaBHEHUS KacaTelbHOH. M3yueHne TeopeM o CBSA3H CBOMCTB (DYHKIIMU U IIPOU3BOIHOM,
dbopMynupoBKa HX.

[TpoBeneHME ¢ MOMOIIBIO TPOU3BOTHON UCCIIeIOBaHMs (PYHKIINH, 3a-TaHHOK (HOpMYIIOif. Y cTaHOBIICHNE
CBSI3HM CBOMCTB (DYHKIIMHU M MPOU3BOAHOM 10 uX rpadukam. [IpumMeHeHrne npou3BoHON Ui pelieHus
3a/1a4 Ha HaXOXJIEHNE

HauOO0JIbIIEr0, HANMEHBIIIETO 3HAYCHHS U Ha HaXOXKJIeHue SKcTpeMyMma O3HaKOMIIEHUE C TIOHSATHEM
MHTErpaia u neppooOpasHoil. M3yueHne npaBuiia BEIUMCIEHUS IEpBOOOpa3HO 1 Teopembl HproToHa—
JleitOHuna. Pemenue 3aqa4d Ha CBS3b IEPBOOOPA3HOM U €€ MIPOU3BOIHOM, BEIUMCICHHUE TEPBOOOPA3HOM
JUIs JaHHOM (hyHKIMHU. Pemenne 3a1ad Ha MpUMEHeHHEe UHTETpaia sl BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U IUIONIaIeN

BueaynnTopHas (caMocTosiTe/IbHAs1) padoTa 00y4aromuxcs 12

Pemenue 3amay mo Teme «@opmyisl 1 ipaBmiia AU GEpeHIINPOBAHUSDY 6 2

Pemenue 3anaq no teme «lIpuMenenue npon3BogHON» 6 2
Tema 11 Conepxxanue 15 2
HNuterpan wum ero | [leppoodpa3nas u unterpai. [IpumeHeHHe ompeAeNeHHOr0 WHTETpayia A HaXOXKISHHS IJIOMAan | 5
NpUMEHeHHe KpuBosIMHENHHOW Tpaneuuu. Popmyna Herotona—IJleitonuna. IlpuMepsl nmpuMeHeHUs HHTerpajia B

(bu3uKe 1 reoOMeTpuu.

N3mepenns B reomerpun O0beM u ero uzmepenue. aterpansHas Gopmyina oobema.

®opmynsl 00beMa Kyda, IPSIMOYTOJILHOTO Mapaielenunea, IPU3Mbl, HUIHHAPA. 2

®opmyiel 00beMa TUPAMUIBI U KOHYCA. 2

@opmynbl MIOMAAN TMOBEPXHOCTEN IIMIMHApPA U KoHyca. DopMynbl o0beMa Imapa U Iomanu chepsl. | 2

[TonoGue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TE.

. IlpakTHYecKHe 3aHATHA 2

Wuterpan n nepBooOpasnas. Teopema Hetorona—IJleiiOnnma. [IpumeHeHne nHTErpaia K BEIYUCICHHUIO | 2

(I)I/I3I/I‘-ICCKI/IX BEJIUYMH U IJIOIIAaACH.

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH CTYAeHTOB: O3HAaKOMIIEHHE C TOHATUSMU
IUIOINAAM U 00beMa, aKCHOMaMU M cBoiicTBaMu. PelieHne 3a1a4 Ha BBIYMCICHHUE TUIOIAAEH TIIOCKUX
buryp ¢ npuMEeHEHHEM COOTBETCTBYIOIUX (GOpMYJ U (paKkTOB U3 MIaHuMeTpuu. M3yuenue reopem o
BBIYUCIIEHUH 00BEMOB POCTPAHCTBEHHBIX TEJI, pEIIeHHUE 3a/1a4 Ha IPUMEHEHUE (POpMyIT BBIYMCICHUS
0o0bvemoB. U3yduenue Gpopmy: Juist BBIYMCIIEHUS TUIOMIA 1€l TOBEPXHOCTEH MHOTOIPaHHUKOB U TEJ
BpauieHus. O3HaKOMJICHHE C METOJJOM BBIYMCIIECHHSI IIJIOMIAIN TOBEPXHOCTH cdephl. Perienue 3a1a4 Ha




BBIYUCICHUC HHOHlaﬂeﬁ MMOBCPXHOCTHU MMPOCTPAHCTBCHHBIX TCJI

BueaynnTopHas (caMocTosiITeIbHAsI) padoTa 00y4arouxcs

Pemenue 3aau Ha HaXOXACHUE TIEPBOOOPA3HOM

N

CocraBieHre KOMIIBIOTEPHON Ipe3eHTauuu Ha TeMy «Moe npeacTaBlIeHHE O NPOU3BOJHOW U
epBOOOpa3HON»

Pemenne 3anau «llnonaas KpUBOIMHENHON Tpanenum»

Tema 12
DJIeMeHTBbI TeOpHHU
BEPOSITHOCTH.
9J1eMeHThI
MaTeMaTH4YeCKoM
CTATHCTHKH.

Conep:kanue

12

CoObITHE, BEpOATHOCTH COOBITHUS, CIOKEHUE U YMHOXECHHUE BEpOATHOCTEH. [loHamue o He3agucumocmu
cobvimutl. [luckpemuas cnyuaiiHas 6eluduHa, 3aKoH ee pacnpeoenenus. Hucnogvle xapakxmepucmuxu
OUCKpemHoul cayuaunol geaudunsl. Ilonsmue o 3akoHe 60IbWUX YUCe].

[IpencraBinenue naHHBIX (TaOJULBI, AUATPAMMBbI, TpadUKH), ceHepalbHdas COB0KYNHOCMb, 6blOOPKA,
cpednee apugmemuyeckoe, meouana. Ilonamue o 3adavax mamemamuyecko cmamucmukuy. Pewenue
NPAKMUYECKUX 3a0a4 ¢ NpUMeHeHueM 8epOosiIMHOCMHbIX Memo008.

IIpakTuyeckne 3anaTus Vcropus pa3BuTHs KOMOMHATOPHUKH, TEOPUHU BEPOATHOCTEH U CTATUCTUKHU U
UX POJb B Pa3iIMYHBIX cdepax uenoBedecKou xusHenesTenbHocTu. [IpaBuna komOuHaTopuku. Pemre-
HUE KOMOMHATOPHBIX 3a7a4. Pa3Mertienunsi, coueTanus U nepecTanoBku. buaoM HeloTOHA M TPEyTrONbHUK
ITackans.

[Ipuknagneie 3agaun. Kiraccuueckoe omnpeneneHne BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeEMa O
cymme BeposiTHOcTell. Boiuucnenue BepositHocTeil. Ilpuknagneie 3anauun. [IpencraBieHue 4MCIOBBIX
nanubiX. [Ipukiagaeie 3agaun.

XapakTepucTHKa OCHOBHBIX BH/I0B JeSITeIbHOCTH CTYACHTOB: l3ydeHne kimaccuueckoro
orpezieNieHusl BEpOSATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BeposiTHOCTEN. PaccMoTpenune
PUMEPOB BBIYHMCIICHUS BEPOSTHOCTEH. Pemenne 3a1au Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITHH.
O3HaKOMJIEHHE € IIPEJICTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTepucThukamu. Pemenue
NPAaKTUYECKHX 3a/1a4 HAa 00pabOTKy YMCIIOBBIX JIaHHBIX, BBIYHMCIEHUE X XapaKTEPUCTHK

BueaynnTopHas (caMocTOsITeIbHAsL) padoTa 00y4aromuxcs

CocraBiieHHe MPE3CHTAINH «JIEMEHTHI TEOPUU BEPOSITHOCTEN 1 MATEMAaTHYECKOW CTATUCTUKH)

Tema 13
YpaBHeHus "
HepaBeHCTBA.

Conep:xanue

20

YpaBHeHuss W cHCTeMbl YypaBHeHU#l. PamyoHanbHBIE, WPpPALMOHAIBHBIE, IIOKA3aTElIbHBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI. PABHOCUIIBHOCTh YpaBHEHM, HEPABEHCTB, CUCTEM.
OcHoBHBIE TpUEMBbl WX pelleHus (pa3ioKeHWe Ha MHOXKMTEIH, BBEJIEHWE HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKA, rpa)uuecKuil METo).

HepasencrBa. PanuonanbHblE, HppALMOHAIBHBIE, II0KA3aTEIbHBIE W MPUSOHOMEMPUYECKUe
Hepagerncmea. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Hcnonp3oBanne cBOWCTB M rpadukoB (QyHKUMH NpU pelIeHMH ypaBHEHUH M HEpaBeHCTB. MeToj
UHTEpBAIOB. M300pakeHne Ha KOOPIAMHATHOM IUIOCKOCTH MHOXKECTBA peIICHUH YypaBHEHUH W
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CHCTEM.




[Ipuknanueie 3agaun [IppumeHeHre MaTeMaTHYECKUX METOOB JUIsl PELIEHHs COJEPKATENbHbIX 3a1a4 u3 | 4
pa3- IMYHBIX oOJylacTel HayKu M NpakTuku. VIHTepnperanus pe3ynbraTa, y4eT pealbHbIX OrpaHUYCHHH.
IIpakTnyeckue 3ansaTua KopHu ypaBHenwii. PaBHocunbHOCTE ypaBHeHwid. IIpeoOpasoBanue
ypaBHeHUM. OCHOBHBIE NIPUEMBI pelIeHUs ypaBHeHUU. PemieHue cucrem ypaBHeHuil. Mcnonb3oBaHue
CBOWCTB ¥ rpauKoB (GYHKUIUH JUIsI pEIICHHUs] YPAaBHEHUI U HEPABEHCTB. 2

O3HaKOMJICHHE C IPOCTEHIINMH CBEJICHUSAMHU O KOPHSX alredpanuecKux ypaBHEHUH, MOHATUSIMHI
VICCJICIOBAHMsI YPABHEHHUI U CUCTEM YpaBHEHHUU. M3ydeHune Teopuy paBHOCUIBHOCTH YPAaBHEHUH U €€
npuMeHeHusd. [ToBTopeHue 3anucu peleHus CTaHIapTHbIX YPaBHEHUH, IPUEMOB IpeoOpa3oBaHuUs
YPaBHEHHUH I CBEJCHMS K CTAHJAPTHOMY YPaBHEHHUIO. PenieHne paloHalbHbIX, UPPAlMOHAIBHBIX,
IOKa3aTeIbHbIX U TPUTOHOMETPUUYECKUX YPAaBHEHUH U cucTeM. Vcronb30BaHe CBOMCTB U rpa)uKkoB
byHKUni 171 pereHus ypaBHeHui. [loBTopeHre OCHOBHBIX TPUEMOB peIIeHHs cucTeM. Pemenue
YPaBHEHMH ¢ MPUMEHEHUEM BCEX MTPUEMOB (Pa3JI0KEHUsI HA MHOXKHTEH, BBEAECHUS HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKH, rpapuueckoro meroza).Penenre cucteM ypaBHEHUH ¢ IPUMEHEHUEM
pasInYHbIX croco00B. O3HAKOMIIEHHE ¢ OOIIMMH BOIIPOCAMHU PELICHUs HEPABEHCTB U HCII0JIb30BaHHE
CBOWCTB ¥ rpauKoB (PYHKIMH NPH peIICHIH HEPABEHCTB. PelieHne HepaBeHCTB M CUCTEM HEPaBEHCTB C
IPUMEHEHHUEM Pa3IMuHbIX cl10co00B. [IpuMeHeHe MaTeMaTHYeCKUX METOJI0B Uil PELICHUs
CoJIepKaTeNbHbIX 3a/1a4 U3 PAa3JIMYHbIX 00JIacTell HAYKU U NPaKTUKU. IHTepnpeTupoBaHue pe3yibTaToB
C YYETOM PEaJIbHbIX OTPAHUYCHUN

BueaynnTopHas (caMocTosITe/IbHASI) padoTa 00y4aroluxcs 10

Pemienue ypaBHeHMi 5 3

Penienne HepaBeHCTB 5 3

NTOI'O: aynutopHbIX 234

CaMOCTOSITENTbHON pabOThI CTYAECHTOB 117

BCEI'O: 351
1. Jlist XapaKTepUCTUKY YPOBHSI OCBOSHMS y4eOHOr0 MaTepualla UCIOJIb3YOTCs cielylonue 0003HaueHus:
2. 1. — 03HaKOMUTENBHBIH (y3HAaBaHUE U3YUYEHHBIX OOBEKTOB, CBOICTB);
3. 2. — penpoayKTHUBHBIM (BBINOJIHEHUE JEATEIBHOCTH MO 00pa3ily, HMHCTPYKIMH, METOJUYECKUM PEKOMEHJAlMSIM HIU MO0J PYKOBOJCTBOM
MPEno/1aBaTesis);

4. 3.— HpO,I[YKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIITOJIHCHUEC ACATCIIbBHOCTH, PCIICHUC HpO6HeMHBIX, CUTYallTUOHHBIX 3a,Z[aHHI>’I).




3. YCJIOBHUSA PEAJIM3ALIMU ITPOI'PAMMBI TUCHUITJINHBI

3.1 TpeOboBaHUsI K MUHUMAJILHOMY MAaTE€PUATIbLHO-TEXHHYECKOMY
od0ecrneYeHUu I

OcBoeHue mporpaMMbl y4eOHOM nuciuIuiniabl «MaTtemartuka: anredpa v Havaja
MaTEeMaTHYECKOro aHallu3a; FTEOMETPHS» MpeIoiaraeT Haluure B IpodhecCuOHaIbHOM
o0pa3oBaTeNnbHON OpraHu3aluy, pealu3yomlei 00pa3oBaTebHYIO IPOrpaMMy CpeIHEro o0IIero
obpaszoBanus B npeaenax ocsoenust OITOIT CITO Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHMsI,
yueOHOro kabuHeTa, B KOTOPOM UMEETCSI BO3MOKHOCTh 00€CTIeYUTh 00ydaronMcsi CBOOOTHbII
poctyn B UHTepHeT BO BpeMsl YUeOHOT0 3aHSITHS U MEPUO/I BHEYUYeOHOH 1eATeIbHOCTH.
[Tomenienne kabuHeTa JOHKHO YIOBIETBOPATH TpeOoBaHUsAM CaHUTAPHO-3MTHUEMHOIOTHIECKUX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO TUIIOBBIM 00OPYAOBaHHUEM,
yKa3aHHBIM B HACTOSIIIIUX TPEOOBAHUSX, B TOM YHCJIE CIIEHUATH3UPOBAHHON yueOHOI MeOenbio U
cpeacTBaMu O0y4YeHUS, IOCTATOYHBIMU JIJIS1 BBIIOJIHEHUS TPeOOBaHHM K YPOBHIO MMOATOTOBKHU
00y4aroIumxcs.

B xabunere 10MKHO OBITh MyJIBTUMEANITHOE 000PYJOBaHUE, TOCPEICTBOM KOTOPOTO YYACTHUKU
00pa3oBaTEeNFHOTO MPOIIECcCa MOTYT IIPOCMATPUBATh BU3YAJIbHYIO HH(OPMAIIHIO 110 MaTEMaTHKE,
CO3/1aBaTh MPE3CHTAINH, BUJCOMATEPHAIIBI, HHBIC JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO U MaTEPUATBHO-TEXHUYECKOTO 00ECTICYCHHUST IPOT PAMMBI
yueOHOU OUCIMILTUHBI «MaTteMaTuka: ainredpa u Hauyajga MaTeMaTHYeCKOTO aHAIHN3a; TEOMETPHUS»
BXOJIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC TPETo1aBaTeris;

* HaIJISIIHBIE TOCOOUS (KOMILIEKTHI Y4€OHBIX TaOHIL, IJIAKATOB, IOPTPETOB BHIIAIOIINXCS
YUEHBIX-MaTeMaTHUKOB U Jp.);

* HH(pOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTRA;

* SKPaHHO-3BYKOBBIE TIOCOOUS;

* KOMILJIEKT TEXHUYECKOW TOKYMEHTAIlMH, B TOM YHCJIE MaclopTa Ha CpeACcTBa 00yUeHMs,
WHCTPYKIIUH TI0 MX UCTIOIH30BAaHUIO M TEXHUKE O€30MMacHOCTH;

* OuONMMOTEeUHBIH (HOH.

3.2.MndopmannoHHOe 0becnieyeHne 00ydeHust
PEKOMEHAYEMAS JIUTEPATYPA
Jlna cmyoenmoe
1. bammakoB M.U. Maremaruka: anreOpa v Hadaja MaTEMaTHYECKOTO aHAJN3a,
reoMeTpust: Y4eOHUK IS CTYIEHTOB MPO(PECCHOHATBHBIX 00pa30BaTEIbHbBIX
OpraHm3aIyii, ocBanBaronux npodeccuu u crenuaibHoct CI10. — M.,2020
2. bammakoB M.M. Marematuka: anre6pa u Hadajaa MaTeMaTHYE€CKOTO aHAIN3a,
reomeTpusi: COOpHUK 3a7a4 TpoUIBLHON HAMIPABIEHHOCTH: yuel. mocodue ams
CTYJEHTOB Mpo(deccHOHABHBIX 00pa30BaTEeNbHBIX OpraHU3aINil, OCBAUBAIOIIIX
npodeccuu u cnenuaabHocTu CI1O. — M.,2020
3. BammakoB M.M. Marematuka: anre6pa u Hadajga MaTeMaTHIECKOTO aHAJIH3a,
reoMeTpusi: 3aa4yHuK: yuel. mocodue AJs CTyJEHTOB MPOQPEeCcCHOHANBHbIX
00pa3oBaTeNbHBIX OPraHU3allii, OCBAUBAIOIINX MPOPECCUU U CIIECITUATEHOCTH
CIIO. - M.,2020



4. bammvakoB M.M. Maremaruka: anreOpa W HadaJla MaTeMaTHYECKOrO aHalu3a,
reoMeTpusi: DJIEKTPOHHBIN yuel.- MEeTO/I. KOMILJIEKC JJIsi CTYAEHTOB MpodeCcCHOHATbHBIX
00pa3zoBaTeNbHBIX OpPraHU3alnii, OCBAaMBAIOIIUX MPOPEeCcCuu 1
crenmansaocta CI10. — M.,2020

5. T'yces B.A., I'puropses C.I'., Boaruna C.B. MaremaTnka: anredpa u Havaiga
MaTEeMaTHYECKOT0 aHAJIN3a, TeOMETPUS: YUCOHHUK IS CTYACHTOB
npodeccnoHanbHbIX 00pa30BaTEIbHBIX OPraHU3AlMM, OCBAUBAIOUINX MPO(ECCUH U

crnenuansHoct CI1I0. — M.,2021

ononumenvHole UCHOUHUKU:

bammvakoB M.M. Matematuka (6a30BbIi ypoBeHs). 10 kimacc. — M., 2014.
bammvakoB M.M. Matematuka (6a30BbIi ypoBeHs). 11 kimacc. — M., 2014.
bammvakoB M.M. AnreOpa u Hadana aHanu3a, reomerpus. 10 kmace. — M., 2013.

>

bammvakos M.J. MaremaTuka (6a30oBbiii ypoBeHb). 10 kiacc. COOpHHK 3a1a4:
yueb.mocobue. — M., 2008.
5. bamvakoB M.M. Matematuka (0a30BbIif ypoBeHs). 11 kiacc. COOpHHK 3a7au:
yueb.mocobue. — M., 2012. I'yceB B.A., I'puropses C.I'., UBonruna C.B. MaTtemaruka s
npodeccuii ¥ CrieNuaIbHOCTEH CONMANTBHO-9KOHOMUYECKOTO MPOGUIIst: YUeOHUK IS CTYI.
yupexaeHuit cpea.npod. oopasosanus. — M., 2014.
6. Komsirun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. Maremaruka: anre6pa u Hauaia
MaTre-MaTUYECKOro aHanu3a. Anredpa U Hayajla MaTeMaTUYeCKoro aHanusa (0a30BbId 1
yriay6nennslii ypoBuu). 10 kinace / mopg pen. A. b. XKikuenko. — M., 2014.
7. Komsarun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremartuka: anrebpa u Hayania
MaTe-MaTHYeCKOro aHajnu3a. Anredpa v Hadyajaa MaTeMaTHYeCKOro aHann3a (6a30Bbli U
yriay6nenHsslil ypoBuu). 11 kiace / moxg pen. A. b. XKmkuenko. — M., 2014.
/lna npenooasameneit
06 ob6pazoBanuu B Poccuiickoit @enepanuu: gpenep. 3aK0H OT
29.12. 2012 Ne 273-®3 (B pen. Penepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-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, ¢ u3m.,
BHeceHHbIMU DenepanibHbiM 3aKOHOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
ITpuka3 MunucrepctBa odpazoBanus 1 Hayku PD ot 31 nekabps 2015 r. N
1578 "O BHeceHnH U3MEHEHUH B (eiepalIbHbIN roCyAapCTBEHHBIH
o0Opa30BaTeNbHBIN CTAaHAAPT CPEAHETO 0011ero 00pa3oBaHus, YTBEPKICHHBIN
nprkazoM MunucrepcTBa 0opazoBanus U Hayku Poccuiickoii @eneparuu ot 17 mas
2012 r. N413"
[IpumepHast ocHOBHass 00pa3oBaTeNibHAs MPOrpaMMa CpeTHEro 0OIIero
o0pa3oBaHusl, 0100peHHas pelieHueM (eepantbHOro yueOHO-MEeTOINIECKOTro
o0beIuHEeHUs 0 001eMy 00pa3oBaHuto (MpoToko oT 28 uroHs 2016 1. Ne 2/16-3).
Bammakos M.U., L{piranos 111.1.MeTtoauueckoe nocoOue Jjist IOATOTOBKH K
EI'D.-M., 2014

HNHuTepHeT-pecypcsl
1. www. fcior. edu. ru (MHapopManmonHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIBI).
2. www. school-collection.edu.ru (Eaunas xomutekuuu mudpoBbix 00pa30BaTeIbHBIX
pecypcoB). YueOHOe u31aHne



3. Exponenta.ru http;//www.exponenta.ru KomnauusSoftlint. O6pazoBarenbHbIii
MaTeMaTUYECKUU caT. MaTepuanisl U1 CTYJEHTOB: 3a/1a4d ¢ PEUICHUSIMU, CITIPABOYHHUK T10
MAaTCMaTUKEC, SJICKTPOHHBIC KOHCYJIbTAlIUU.

4, I'azera «Maremaruka» M3natensckoro qoma «IlepBoe ceHTAOps»
http://mat.1septemr.ru

o. MareMatuka B OTKPBITOM KOJUIEIIKE

http://www.matematiks.ru

5. Math.ru. Maremaruka u 06pa3oBaHHe.

Http://www.math.ru

6. MocCKOBCKHUH IIEHTP HEMPEPBIBHOTO MaTeMaTudeckoro oopazosanus (MIIHNO)
http://www.mccmath.ru

7. Allmath:ru — Bcs MaTeMaTHKa B OZTHOM MECTE

htto://www.allmath.ru

8. EgWorld:Mup maremaruueckix ypaBHEHUI

http://egwjrld.ipmnet.ru

9. Bces anemeHnTapHas MaremMaTtuka: CpeiHssl MaTeMaTUYeCKasi MHTEPHET-1IKOJIA.
http://www.bym math.net

10. I'eomerpuueckuii mopranhttp://www.neive.by.ru

11. I'paduku pynkmii  http://graphfunk.narod.ru

12. JluaakTudeckue MaTepuaisl mo nHGopmaTuke 1 Maremaruke. http://comp-
science.narod.ru

13. JluckpeTHast MaTeMaTHKa: anroputmsl (mpoexkt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D no maremaTuke: NOoArOTOBKA K TECTUPOBAHUIO

http://www.yztest.ru

15. 3alayHuK 17151 NOATOTOBKHU K OJIMMIIMAZaM 10 MaTeMaTHKe
http://tasks.ceemat.ru

16. 3aHuMaTeapbHas MaTeMaTUKa — IIKOJIbHUKAM (OJIMMITHA/IBI, UTPBI, KOHKYPCHI TI0
maremaruke) http://www.maht-on-line.com

17. Wurtepuer — mpoekT «3amaun» http://www.prodlems.ru

18. MaremaTrueckue 3Tiob1 http://www.etudes.ru

19. Maremaruka on-line cipaBounas uH(OpMaIKsA B MOMOIIL CTYIACHTY
http://www.manhtm.hl.ru

20. Maremartika B TOMOIIb [IKOJIBHUKY M CTYACHTY (TeCThI 110 MaTtemaTrke online)
http://www.mathtest.ru

21. MaremMatuka JJis MOCTYTMAOIINX B BY3bI

http://www.matematika.agava.ru

22. Maremarrka: KOHCY/IbTalMOHHBIN HEHTP MpENoaBaTeIe U BITYCKHUKOB MI'Y
http://school.msu.ru

23. Maremaruka u mporpammupoBanue http://www.mathhrog.narod.ru

24, MareMatruyueckure OIMMINAIbLI U OJTMMIINAAHBIC 3a/1a41

http://www.zaba.ru

25. MexayHapoaHblii MaTeMaTuueckuii KOHKypc «KeHrypy»
http://www.kenguru.sp.ru

26. MockoBckasi MaTeMaTH4YeCcKasi OJTUMITHA]IA IITKOJIBHIKOB
http://olympiads.mccme.ru/mmo/

27. PemeOnuk.RuU:Briciias marematuka 1 5JKOHOMETPHSI — 33/1a4U, pEIICHUs

http://www.reshebnik.ru
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28. Caiit snemenTapHoil MmareMatuku Jmutpus ['ymuna
http://www.mathnet.spb.ru

29. Typaup roponoB — MexyHapoaHasi MaTeMaTUYECKask OJIMMITHAAA IS IIKOJIbHUKOB
http://www.turgor.ru
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4 KOHTPOJIb Y OIIEHKA PEYJBTATOB OCBOEHW S YYEBHOM U CIUILIIAHBI

PesynbTarhl 00yueHus

(ocBOEHHDBIE YMEHHUS, YCBOECHHbIE 3HAHMS)

DopMBbI U METOAbI
KOHTPOJISI U OLIEHKHU
pe3yJibTaTOB 00y4eHu st

Ymuenun:

— CaMOCTOATCIIBHO OIPCACIIATL UCIIN ACATCIIbHOCTU U COCTABIIATD
IJIaHbl ACATCIBHOCTH,; CAMOCTOATCIIBHO OCYHICCTBIIATD,
KOHTPOJIMPOBATb U KOPPCKTHUPOBATH ACATCIIBHOCTD,
HCIIOJIB30BATh BCC BO3MOKHBIC PCCYPCHI IJIA JOCTUKCHUA
ITOCTAaBJICHHBIX ueﬂeﬁ " pCajin3alu IIJIaHOB ACATCIIBHOCTH,
BBI6I/IpaTB YCIICIIHBIC CTPATCIUH B PA3JIMYHBLIX CUTYAIIUAX

— TPOJYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBATH B IIpoliecce
COBMECTHOM JI€SITEBHOCTH, YYUTHIBATh MO3ULIUU JPYTUX
YYaCTHUKOB JICSITEIbHOCTH, 3((HEKTUBHO pa3peiiaTh KOHMIUKTHL;

— BJIQJICTh HABBIKAMU TI03HABATEILHOM, yUeOHO-
HCCJICIOBATEIILCKON M MMPOCKTHOMN JEITeITLHOCTH, HABBIKAMHU
paspernieHus npodeM; CiocOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHICCKUX
3aJ1a4, IPUMECHECHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

— BJIaJIETh HABBIKAMU CAMOCTOSTEIIbHOU HH(POPMAITMOHHO-
MO3HABATEIbHOU €SI TEIbHOCTH, BKJIIOUAs] YMEHUE
OPUEHTUPOBATHCA B PA3IMYHBIX UCTOYHUKAX UH(POPMAIIUH,
KPUTHUYECKU OIIEHUBATh U MHTEPIPETUPOBATH HH(DOPMAITHIO,
MOJIy4aEMYIO U3 PA3JIMYHbIX HCTOUYHUKOB;

— BJIAJICTD A3BIKOBBIMHU CPCACTBAMMN: YMCHHUC SICHO, JIOTUYHO U
TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA, UCIIOJIb30BAaTh aJICKBATHELIC
A3BIKOBBIC CPCACTBA,

— BIIQJICTh HABBIKAMHU MMO3HABATEIHHOU pedIeKCUU KaK
OCO3HaHUs COBEPILIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJBTATOB U OCHOBAHHM, I'PAHUL CBOETO 3HAHUS
Y HE3HAHWs, HOBBIX MIO3HABATEIIBHBIX 33]1a4 U CPEJICTB ISl UX
JTOCTHKECHUS;

— BJIQJIETh LEJIEYCTPEMIICHHOCTBIO B IOMCKAX U MPUHSATUN
pelIeHuii, cCooOpa3uTeNbHOCTHIO U UHTYULIMEN, PA3BUTOCTHIO
MPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTHIO

OreHka pe3ynbTaToB
HNHCBMEHHOTO U YCTHOTO
OIIPOCOB.

OrneHka KOHTPOJIBHOU
paboTHL

OueHKa pe3yiabTaToB
MPaKTUYECKOU PadOTHI.

OrneHka pe3yabTaToB
CaMOCTOSITENTLHOU PabOTHI

OrneHka pe3yapTaToB
CaMOCTOSITENTLHOM paboThI

OrneHka pe3yabTaToB
TECTHPOBAHHUSI

OrneHka pe3ynbTaToB
MUCBMEHHOTO M YCTHOTO
OIIPOCOB.

OrneHka pe3yabTaToOB
MUCBMEHHOTO ¥ YCTHOTO
onpocoB. OneHka
pe3yIbTaToB
MPAKTUYECKOH paboTHI.




BOCIIPUHUMATL KPaCOTY U TapMOHHUIO MHUPaA,

— BJIIQJCTb CTAHAAPTHBIMU IIpHUECMaMHU PCIICHUA pallMOHAJIbHBIX U
HPppaduOHAJIbHBIX, IIOKA34TCIbHbBIX, CTCIICHHBIX,
TPUTOHOMCTPHUUICCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTCM,

—HCIOJIb30BATh T'OTOBBIE KOMIIBIOTEPHBIE TPOTPAMMBI, B TOM
YyUCJe AJI IOUCKA MMyTH PELIEHUS U WIUTIOCTPALIMM PEIICHUS
YPAaBHEHHUU U HEPABEHCTB;

— XapaKTepu30BaTh MoBeacHUE (HYHKIUN, UCIIOIb30BaTh
MOJTYYE€HHBIC 3HAHUS JJ1s1 ONIMCAHUA U aHAJIM3a PeaIbHbIX
3aBUCHUMOCTEH;

— pacro3HaBaTh reOMeTpUUECKUEe (PUTYPBI HA YEPTE)KAX, MOACIIAX
U B pEaIbHOM MHUpPE; TPUMEHSITh U3YUCHHbIE CBOWCTBA
reoMeTpuyeckue pUrypsl u GOpMyIbl s peIICHUs
reOMETPUYECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

— HaxOJHWTb U OLCHHWBATHb BCPOATHOCTU HACTYIIJICHHA COOBITHH B
HpOCTGfIHIHX MMPAKTHYCCKUX CUTyallusAX U OCHOBHBIC
XapaKTCPHUCTUKHU CquaﬁHBIX BCINYHH,

— HCHOJIB30BAaTh T'OTOBBIE KOMITBIOTEPHBIE IPOTPAMMBI ITPU
pelIeHnH 3a1a4.

OreHKa pe3yybTaToB
MIPaKTUYECKOH PabOTHL.

OreHKa pe3yybTaToB
CaMOCTOSITEITEHOM pabOTHI

OrneHka KOHTPOJIbHOU
paboTEHIL.

OreHKa pe3ynbpTaToB
CaMOCTOSITEITEHOM paboTHI

OreHka pe3ynbpTaToB
CaMOCTOSITENIbHOM paboThI

OrneHka pe3ynbTaToB
MPAKTHIECKOH paboTHI.

OrneHka pe3yabTaToB
MPAKTHIECKOH paboTHI.

OrneHka KOHTPOJIBHON
paboThL

OrneHka pe3yabTaToB
MPAKTHIECKOH paboTHI.

OrneHka pe3yIpTaToB
CaMOCTOSITENTLHOM paboThI

OrneHka pe3yapTaToB
MPAaKTHYECKOH PabOTHI.

3unanusn:

— 0 MaTE€MAaTUKE KaK YHUBEPCATIBHOM SI3bIKE€ HAYKH, CPEJICTBE
MO/JICJIMPOBAHUS SIBJICHUH U MPOLIECCOB, UIESIX U METOIax
MaTEMAaTHKH;

— 3HAYMMOCTH MAaTEMATUKH JJIs1 HAYYHO-TEXHUYECKOTO
nporpecca, cpopMHUPOBAHHOCTH OTHOIIICHHS K MaTeMaTHKE KaK K
4acTH 00IIIEUEIOBEUECKOM KyIbTyphl Yepe3 3HAKOMCTBO C
HCTOPHUEH pa3BUTUA MATEMATUKH, SBOJIIOIIMEN MATEMATUUECKUX
UaeH;

OrneHka pe3ynbpTaToB
TECTHUpPOBa-HUA,
pe3yIbTaTOB MUCBMEHHOTO
U YCTHOT'O OIIPOCOB.

OrneHKa KOHTPOIBHOU
paboTEHL.

OneHka pe3ynbTaToB
TEeCTHUpPOBa-HUA,
pe3yIbTaTOB MUCBMEHHOTO




— 00 OCHOBHBIX ITOHATHUSIX MaTEMAaTUUYECKOTO aHAJIN3a M UX
CBOMCTBAX;

— O IIpoHecCCax U sABJICHUAX, HMCIOIIMUX BGpOHTHOCTHBIfI
XapaKTCp, CTaTUCTHYCCKUX 3daKOHOMCPHOCTAX B pCaJIbHOM MHPC,
OCHOBHBIX ITOHATHAX BHCMCHTapHOﬁ TCOPUHU BCpOﬂTHOCTeﬁ;

—OCHOBHBIX ITOHATHN O INIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTB.

1 YCTHOT'O OIIPOCOB.

OreHKa pe3yabTaToB
TECTHPOBA-HUS,
pe3yJIbTaTOB MUCHMEHHOTO
W YCTHOTO OTIPOCOB.

OrneHka pe3yiabTaToB
TECTHPOBA-HUS,
pe3yJIbTaTOB MUCHMEHHOTO
1 YCTHOTO OTIPOCOB.

OrneHka KOHTPOJIBHOU
pabotsl. OneHka
pe3yIbTaTOB
TECTUPOBAHUS,
PE3yJIbTaTOB IMHCHMEHHOTO
W YCTHOTO OTIPOCOB.




OnoOpeH MeToauYeCcKOn YTBEPXJIAHO:

Komuccueit o01ieo6pazoBaTeibHOrO IUKJIA 3 THFgIL MpekTopa Y MP
[Tpotokon Ne 1 ot 27. 08.2020 r. 2_H .B. Auznpuanona
[pencenarens == - —— H.K. Jlpyxununa

JIncT BHeceHUsI U3MeHEHUH B pa004ylo MporpaMmy y4eOHOM IMCUHMILIMHBI

JlomonHeHne U U3MEHEHUs B mporpammy yueOHou nucruruinabl OYJ1.03 Maremaruka
Ha 2020/2021 yuebHsIii TOS.

B nporpamMmMy AuCHUTUIMHBI BHOCAT CJIEIYIOIINE U3MEHEHUS:
B nyskr 3.2. UHpopManuoHHOe o0ecriedyeHue 00y4eHUsl BHECEHBI CIEAYIOIIME N3MEHEHUS U

AOIIOJIHCHUA B ITOAITYHKT OcHoBHas JarTeparypa AJisi CTYJACHTOB:

Bammakor M.U. Matemartuka: yueOHHUK. KuoPyc 2019 | Horogop
Ne11248313/1849237
70t 10.07.2018
WWW.BOOK.ru

D/6  moctym  moO
apoJIro

ISBN 978-5-406-
06554-9

Anmaror A.B. Maremaruka: yueOHoe nocooue | [IpodoOpasopanue 2019 | Horosop Ne 6549/20
ot 01.06.2020
r.-WWW.IPRBOOKS
HOP.RU

/6 pocTym 1o
apoo
http://www.iprbooks
hop.ru/80328.html
Bbenoycosa B.11., OIEeMEHTBHI BBICIIEH IIpodobpazoBanue 2019 | Horosop Ne 6549/20
Epmaxkosa I'.M. MaTeMaTHKH: yaeOHOoe ocodure ot 01.06.2020

st CITO r.WWW.IPRBOOKS
HOP.RU

3/6 mocTym 1o
apoo
http://www.iprbooks
hop.ru/87794.html
Ps3anosoii T.B. Briciras matemaruka. Anreopa: | [IpodoOpa3osanue 2019 | Hdoroeop Ne 6549/20
yaebHoe nocodue s CI1O ot 01.06.2020
r.-WWW.IPRBOOKS
HOP.RU

/6 pocTyi 1o
napoJo
http://www.iprbooks
hop.ru/87795.html

N3meHeHus B padouyo nporpamMmy vaeOHOU OUCHUIUIMHBI BHECEHHI npenoaasareieM AHIIOO
«HKTCy 3103uHBIM B.A.







