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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto OCBOGHMSI TUCIUIUIMHBI (MOJYJIsl) SIBISETCA OOECIEUYECHHUE YPOBHS
3HaHUW TOJAAHHOM  JUCHMUIUIMHE B  COOTBETCTBUM C  TpeOOBaHUSAMU
roCy/IapCTBEHHOI'O CTaHAApTa BBICLUIETO 0Opa30BaHU.

3ajaun n3y4eHus JUCLUIUIVHBIL

- OCBOCHHME OCHOBHBIX MTOHATUH, IPUHIUIIOB U METOJIOB BEKTOPHOI'O aHAJIN3a;

- OBJIaJICHUE HaBBIKAMU MUCCIIEAOBAHMS U PELICHUS 3a1a4.

2. IlnanupyeMsble pe3ynbTaThl 00y4YeHHs 110 AUCHUIUTHHE (MOJIYJIIO).

[lepeueHp  (GopMHpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

OIIK-1 - CniocobeH mpuMEHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)KCHEPHbIE
3HaHUA, METOJbl MATEMATUYECKOT0 aHAIN3a U MOAECIUPOBAHUS, TEOPETHUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUS B MPOGECCUOHANBHON JeATEIHLHOCTH;.

OOGyueHwue 1o qucuuIuInHe (MOAYJII0) MPEANoaraeT, YTo Mo €ro pe3yJibTaTam
oOyyatomuiicst 0yier:

3HaTh:

CBolicTBa JIMHEHHBIX OIEpAIMA C BEKTOPAMM: CJIOKECHHE, YMHOXKCHHUE
BEKTOPOB Ha YHUCJO, pa3JIM4YHbIE MPOU3BEIACHUS BEKTOPOB — CKaJsipHOE,
MICEBAOCKAISIPHOE, BEKTOPHOE, CMEIIIAHHOE, IBOMHOE BEKTOPHOE. FTEOMETPUUYECKHUE
CBOMCTBAa BEKTOPOB M MX COBOKYIHOCTH. B YacCTHOCTH, KOJIJIMHEAPHOCTD,
KOMIUTAaHAPHOCTh BEKTOPOB, CBOMCTBa BekTOopHOro 0Oasuca. Craruueckue,
CTallUOHAPHBIE M JUHAMUYECKHE BEKTOPHBIE M CKaJSPHBIC MOJI, BEKTOPHBIM
aHaJnu3, KOTOPBIN ONEpUPYET C MOHATUSIMU MOTOK BEKTOPA, IIUPKYJISAIUS BEKTOPA.

Ymern:

NuTepnpeTupoBaTh OCHOBHBIE MOHATHS Ha MPOCTHIX MOJACIBHBIX MPUMEpaXx:
omepalMy  HaJ  BEKTOpaMM, TaKue, KakK  CJOXEHHE, YyMHOXKCHHUE,
muddepeHIIMpoBaHke, pa3lIMUHbIE IIPOM3BEICHUS BEKTOPOB — CKaJISIPHOE,
MICEBIOCKAISIPHOE, BEKTOPHOE, CMEIIaHHOE, JBOMHOE BEKTOPHOE, CTaTUYECKHE,
CTallUOHAPHBIE U JUHAMUYECKUE BEKTOPHBIC U CKAJISIPHBIE TOJIS.

Baangern:
HaBpikamMu pelieHuss OCHOBHBIX WHIXKEHEPHBIX 3a/iad; CIIOCOOHOCTHIO
IIPOU3BOJIUTH CAMOCTOSITEIBHBIN BEIOOP METOJIOB 1 CITOCOOOB PEIIICHHMS.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEeMKOCTh IUCHUILIMHBI (Momyns) cocTaBiser 2 3.e. (72
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAMMBbI Ha MHBIX YCIOBHSIX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KomnuectBo yacos

Tum yaeOHBIX 3aHATHI
Bcero | Cemectp Ne3

KonrtaktHas paboTa mpu npoBeieHIH YUeOHBIX 3aHATHH (BCETO): 32 32
B tom uucne:

3aHATHUS JEKIIHOHHOTO THUIIA 16 16
3aHATHSI CEMHHAPCKOTO THIIA 16 16

3.3. O0bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuXxcs C
MearoruIecKuMU pabOTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTu3aIliu
oOpa3oBaTeNpbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu coctapisieT 40 akajieMruueckux yaca (oB).

3.4. ITpu oOy4eHuu 0 HHAUBUAYAJILHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM MUCIUIUIMHBI (MOIYs1) MOXKET ObITh peaiu30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENBbHON padOThl 00yUaroIuXCs, a TaKke B (hopme
KOHTAKTHOM PabOThl 00YUYarOUIUXCSl C MEJarorMueCKUMU paOOTHUKAMU U (WJIN)
JULAMH, MPUBJIEKAEMBIMU K peaiM3aluy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCJHOBUSIX, IPU MPOBEICHUN TPOMEXKYTOUYHON aTTECTALIUH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Tema 1. Bektops! u BekTopHbIe GyHKIMH. YacTh 1.

- HpHMoyFOHLHaﬂ JACKapTOBa CUCTEMA KOOPAUHAT,

- NIOJIApHasA CUCTEMa KOOpAWHAT;

- C(bepnqecxne 1 NWIMHAPUYCCKUE KOOPAUHATBI TOYKU,

- JTUHEHHbBIE Oorepanru Hal BEKTOpaMu;

- IeficTBUSA HaJ BEKTOPAaMH, 3aJaHHBIMH B KOOPIUHATHON (opMme.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Tema 2. Bextops! u BekTOpHbIe QyHKINH. YacTp 2.

- CKaﬂﬂpHOe, BCKTOPHOC, CMCIIAHHOC MMPOU3BEACHUC BEKTOPOB,
- BEKTOpHas (l)yHKI_[I/IH OJHOT'O CKAJIAPHOT'O apryMEHTA,

- KpuBas;

- BEKTOpHas (PYHKLUS JBYX CKaJISIPHBIX apIyMEHTOB;

- IOBEPXHOCTH;

- BEKTOpHas (PYHKIUA TPEX CKATSIPHBIX apTyMEHTOB.

Tema 3. KpatHble HHTETrpajbl U HHTETPAIbl 001Iero Buaa. Yacts 1.
- JIBOMHOM MHTETpAI;

- IBYKpATHBII HHTETPAI;

- BBIYUCIICHHE JIBOMHOTO UHTEIpana;

- 3aMeHa IIePEMEHHBIX B TBOIIHOM HHTETpae;

- BBIYUCIICHHE JIBOMHOIO MHTETpaa B IOISIPHBIX KOOPAUHATAX;

- BBIYUCIICHHE IUIONIafed U 00BbEMOB € IOMOIIBIO JBOMHBIX HHTETPAJIOB;
- BBIYUCIICHHE IUIONIAAN IOBEPXHOCTH;

- TPOMHOM MHTErpal;

- TPEXKpaTHBII HHTErpai;

- TeopeMa O BBIYHCICHHH TPOHHOTO MHTETPAa;

- 3aMEHa MIEPEMCHHBIX B TPOIHOM HMHTETpAJIE;

- TPOMHOMN MHTErpall B IIMHIPUIECKIX KOOPINHATAX;

- TPOMHOMN MHTErpall B cheprUuECKUX KOOPIHUHATAX.

Tewma 4. KpaTtHple nHTErpajibl 1 MHTETpasbl 00mero Buaa. Yacrts 2.
- KpuBonunelinslit uarerpan 1-ro pona;

- KPUBOJIMHEMHBIN UHTErpall BTOPOTO POAa;

- BBIYMCIICHHE KPHUBOJIMHEHHOTO HHTErpajia BTOPOTO POJa;

- BBIYMCIICHHE IUTOMIAH C TIOMOIIBIO KPUBOJIMHEHHOTO MHTETpaja;

- popmymna ['puna;

- YCIIOBHE HE3aBHCUMOCTH KPUBOJIMHEHHOT0 HHTErpaia OT IyTH HHTEIPUPOBaHHUS;
- IOBEPXHOCTHBIE HHTETPabI 1-T0 poja;

- MOBEPXHOCTHBIE HHTETPAIBI 2-0T0 PO/Ia;

- popmyna Crokca,

- (opmyna OcTporpaackoro.

Tema 5. DnemenTsl Teopun noas. Yacrs 1.

- CkanspHoe nozie;

- BEKTOPHOC 1OJIC;

- OPUCHTHUPOBAHHAS ITOBEPXHOCTh,

- IIOTOK BEKTOPHOT'O OJIA 4€PE3 OPUCHTUPOBAHHYIO TOBECPXHOCTD.

Tema 6. DnemenTsl Teopuu noss. Yacts 2.
- JluBepreHuus BEKTOPHOT'O I10JIS;

- UAPKYJISAUUS U pOTOP BEKTOPHOI'O MOJIS;

- IOTCHIIUATIBHOE BEKTOPHOE TIOJIE;

- oneparop ["'amuibToHa.

Tema 7. DiieMeHTHI TEH30pHOTO aHanu3a. Yacts 1.
- KpPIBOJ'IHHCfIHaH CHUCTEMA KOOpAWHAT,

- KOBAPpUAHTHbBIC U KOHTPABAPUAHTHBIC KOOPAUHATLI BEKTOPA;
- TCH30pPbI U anre6pa1/1quKI/Ie orepanryu HaJa HUMH.

Tema 8. DneMeHThI TeH30pHOrO aHanu3a. Yacts 2.
- Metpuueckuil U AMCKPUMUHAHTHBIA TEH30PBI;

- TEH30pHI 2- TO paHra;

- nupepeHmpoBaHNEe TEH30POB.




4.2. 3aHATUS CEMUHAPCKOTO TUNA.

HpaKTI/I‘IGCKI/IC 3aHATHUA

/o

Tematuka MPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

Tema 1. Bextops! u BekTOpHbIe QyHKINH. YacTp 1.

- JIunelHbIe onepanuy HaJl BEKTOpaMU;

- IeiicTBUSA HaJ BEKTOPAaMH, 3aJaHHBIMH B KOOPIMHATHOW (opMe;
- CKaJIpHOE, BEKTOPHOE, CMEIIaHHOE ITPOU3BEICHNE BEKTOPOB.

Tewma 2. Bextopsl u BekTOpHBIE PyHKIIMU. YacTh 2.
- BexropHsie QpyHKINY;
- KpUBBIE U MOBEPXHOCTHU B R3.

Tema 3. Kpatnsle unTerpansl 1 MHTErpaisl oomero Buaa. Yacts 1.
- Brruncnenne 1BOMHOrO HHTErpana;

- 3aMEHA MIEPEMEHHBIX B JBOMHOM HHTETpae;

- BBIYHCJIEHUE JBOWHOrO UHTErpana B MOJSPHBIX KOOPANHATAX;

- BBIYHCIICHHE IUTOManel 1 00bEMOB C IOMOIIBIO IBOWHBIX HHTETPAIOB;

- BBIUHCJICHHUE IO IOBEPXHOCTH;

- BBIUHMCJICHUH TPOMHOI'O HHTErpaa;

- 3aMEHa MIEPEMEHHBIX B TPOITHOM UHTETpaJe;

- TPOMHOM MHTErpall B WIKNHIPUYECKUX KOOPIUHATAX;

- TPOMHOMN MHTErpall B ChepUuECKUX KOOPIHHATAX.

Tema 4. KpatHble nHTErpajisl 1 HHTErpajisl oouero Buaa. Yacrts 2.

- Boruncnenre KpUBOJIMHEHHBIX HHTETPAJIOB;

- popmymna ['puna;

- YCIIOBHE HE3aBHCUMOCTH KPHBOJIMHEWHOTO HHTErpana OT IIyTH HHTETPUPOBAHHS;
- MIOBEPXHOCTHBIC MHTET'PAJIbI;

- popmyna Crokca;

- (opmyna OcTporpaackoro.

Tema 5. DnemenTsl Teopun noas. Yacrs 1.

- CkanspHoe nozie;

- BEKTOPHOC 1IOJIC;

- OPUCHTHUPOBAHHAS ITOBEPXHOCTh,

- IIOTOK BEKTOPHOT'O OJIA 4€PE3 OPUCHTUPOBAHHYIO TOBEPXHOCTD.

Tema 6. DneMeHTHl Teopuu nois. Yacrts 2.
- JluBepreHuus BEKTOPHOT'O I10JIs;

- IUPKYJISIIMSL U POTOP BEKTOPHOI'O IOJIS;

- MOTCHIUAJIBHOC BEKTOPHOC IIOJIE;

- oneparop 'amuibToHa.

Tema 7. DiieMeHTHI TEH30pHOTO aHanu3a. Yacts 1.
- KpPIBOJ'IHHCfIHaH CHUCTEMA KOOpAWHAT,

- KOBApUAHTHBIC U KOHTPABAPUAHTHBIC KOOPAUHATHI BEKTOPA,
- TCH30pPbI U anre6pa1/1quKI/Ie orepanry HaJl HUMH.

Tema 8. DneMeHThI TeH30pHOrO aHanu3a. Yacts 2.
- Metpuueckuil U AMCKPUMHUHAHTHBIA TEH30DPBI;

- TEH30pHI 2- TO paHra,

- nupepeHmpoBaHNEe TEH30POB.

4.3. CamocrosiTenbHas padoTa 00y4daroImuXCs.




No .
Bun camocrositensHOM paboTh
/1
1 |PaGora c yueOHOM TUuTepaTypoit
2 |Yuactue B OHJIaH-KOH(EpPEeHLUAX U MacTep-Kiaccax
3 ([Touck anropuTMoB 0OpabOTKH JaHHBIX B OTKPBITHIX HCTOYHHKAX
4 | IloarotoBka K NpOMEKYTOYHON aTTECTALIUU.
5 | IloaroroBka K TeKyLIeMy KOHTPOJIIO.

5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHUU JUCHUIUIAHBI (MOAYJIA).

Ne
o /; bubnuorpaduueckoe onucaHue Mecro nmocrymna
1 [Tozmusakora, T. A. Matematuka. IHTerpansHoe https://e.lanbook.com/book/157589

ucurciaeHue QPyHKIMA HECKOJIBKUX MEPEMEHHBIX.
DJeMeHTH BEKTOPHOTO aHaju3a : yaeOHoe nocooue /
T. A. Tlo3nusikoBa, A. H. borBuu. — KpacHosipck :
CoVY,2018. — 113 c. — ISBN 978-5-7638-3920-3
2 Kapacesa, P. b. Briciias maremaruka: TuHeiHas https://e.lanbook.com/book/149522
anredpa, BEKTOpHas anredpa, aHaTuTHIeCKast

rCOMETPHSI, BBEICHHE B MAaTEMAaTUUYCCKUI aHAIIN3,
muddepeHIanTbHOe UCYUCTIEHUE (PYHKIIMH OJHON
NENCTBUTENBHON MepeMeHHOH : yueObHoe mocobue / P.
b. KapaceBa. — Omck : Cu6A /1Y, 2019. — 301 c.

3 | JIaBpycsh, O. E. MatemaTuka : yaeoHoe mocobue : B 4 | https://e.lanbook.com/book/161302
yactsx / O. E. JlaBpycs, 1O. B. 'ymennukosa, P. H.
Yepuunpina. — Camapa : CamI'VIIC, 2020 — Yacts
1 : Jluneitnas anreOpa, BEeKTOpHas anreodpa,
AHAIUTUYECKAsi TEOMETPHS, KOMIUIEKCHBIE YHCIa,

BBEJICHUE B MaTeMaTUYeCKHI aHAIIU3,
g depeHImanbHOe UcUrcaeHne GyHKIIMN OJTHON
nepemennoit — 2020. — 124 c.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MIPH
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

1. Hayuyno-texanueckas 6uonuorexka PYT (MUUT) http://library.miit.ru

2. DneKTpoHHO-0nbroTeyHas cuctemMa «Jlauby http://e.lanbook.com/

3. HayuHo-texnuueckass 6mommoreka PYT (MUUT) UDD http://ml.miit-
ief.ru

4. O6pazoBarenbHas mwiaTdopma JJis YHUBEPCUTETOB U KoJuemked FOpait
https://urait.ru/



7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTe4YeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCTIUTUTAHBI (MOIYJIs).

- Microsoft Office
- Microsoft Windows.

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

KomMmeroTep npenopasarests
KommeroTepsl CTyA€HTOB

DKpaH JJI IPOCKTOpa, MapKepHas J0CKa,
[IpoekTop

9. ®opMa MPOMeKyTOUHOM aTTECTAINU:

3auer B 3 cemecTpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OueHOYHbIE MAaTepUaAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBHUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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KOMUCCHUU J1.B. I[TapunoB



