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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensamu ocBoeHus yueOHOU AucHUILIMHBI (Momyis) «JIuneilHas anreOpay
SBJISIFOTCSL:

- 3aKJaJKka MaTreMaThudeckoro ¢GyHAaMeHTa KaK CpeacTBa HM3yYCHHS
OKPYXaKOIIEro MUPA JJIsl YCIIEITHOTO OCBOSHHUS IUCIUILIAH €CTECTBEHHOHAYYHOT O
1 Tpo(eCCUOHATIBHOTO ITUKJIOB;

- TOJIyY€HHUE CTYJCHTAMH OCHOB TEOPETHYECKHMX 3HAHUN WU TPUKIATHBIX
HaBBIKOB IPUMEHEHUSI MATEMATUUYECKUX METOAOB U MOJIEIIEH;

- MIOJITOTOBKA K MCIOJIb30BAHUIO ATUX METOJIOB ISl pa3pabOTKHU U MPUHATHUS
3¢ (HEKTUBHBIX OPraHU3AIIMOHHBIX U YIIPABICHUYECKUX PEIICHUM;

- pa3BUTHE JIOTMYECKOTO MBINUICHUS W TIOBBIIICHHE OOIIEro YPOBHS
KYJIBTYPBI CTYJICHTOB.

2. [Inanupyemsble pe3ysbTaTbl 00y4YEeHHUS 110 AUCIHUIUIMHE (MOAYJIIO).

[lepeuenr ¢GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
mporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUYeHUs M0 TUCIUIUTUHE (MOIYIIIO):

OIIK-1 - CriocoOeH mpuUMEHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)KECHEPHbIE
3HAHUS, METOAbl MATEMATUYECKOTO AHAJIN3a U MOJIEJIMPOBAHMS, TEOPETUUECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIEI0OBAaHUS B MPOPECCUOHATBHON AESITETbHOCTH;.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

3HaTh:

[TonaTrie MHOXXECTBa, OCHOBHBIE ajreOpanyeckue CTPKYTYpbl, TMOHSTHE
MATpHUIIbl, OMNPEACIUTENS], METOJbl pEIICHUS CHUCTEM YypaBHEHUW, IIOHSTHE
JIMHEMHOT0 POCTPAHCTBA, JIMHEWHOTO OIlepaTopa.

YMmerh:

dbopMyIMpoBaTh MaTEMaTHYECKWE TIMOCTAHOBKH TNPHUKIAJHBIX  3ajad,
MEePEXO/IUTh OT MHXKEHEPHBIX IMOCTAHOBOK 3a/1ad K MaTEeMaTUYECKUM MOJEIISM,
aHAJIM3UPOBATh PE3YJbTAaThl MCCJCAOBaHUA U JieJlaTh Ha MX OCHOBAaHUU
KOJIMYECTBEHHBIE U KAYECTBEHHBIC BHIBOJIBI.

Baanern:
HaBBIKAMU PEIICHUS KOHKPETHBIX 3aj1a4 B TPOoGeCCHOHAIBHOM 00IacTH.

3. O0beM TUCHUIUTMHBI (MOJTYIIS).

3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).



OO6masi TpyHOEMKOCTh AUCUUIUIMHBI (MoayJisi) coctaBisier 4 3.e. (144
akaJeMHUYECKHUX Jaca(oB).

3.2. OObem pgucuuIiiHBI (MOayns) B ¢GopMe KOHTAKTHOM pabOThI
oOyvaromuxcst C  IeJarorMuecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaan3aluy 00pa30BaTeIbHON MTPOTrpaMMbl Ha HHBIX YCIIOBUSX,
IIPH TTPOBEJICHUH YICOHBIX 3aHATHI:

KommgectBo gyacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Nel

KonrakTHas paboTa rmpy npoBeieHHN Y4eOHBIX 3aHSATHH (BCET0): 32 32
B toM uncie:

3aHATHSA JIEKIIUOHHOTO THIIA 16 16
3aHsATHS CEMUHAPCKOTO THIIA 16 16

3.3. O06beM aucrUIUIMHBL (MOAYJsA) B (OopME CaMOCTOSITENIbHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOIIMXCA C
MearornaecKuMu pabOTHUKAMHU | (WJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTA3aIiu
oOpa3oBaTeabHON TPOrpaMMbl HAa HWHBIX YCIOBHUSAX, TP  IPOBEIACHHUH
MIPOMEKYTOUHOM aTTecTanuu cocrasiseT 112 akageMmuyeckux yaca (0B).

3.4. [1pu oOy4yeHnH 10 MHANBUAYATEHOMY YU€OHOMY IJIaHY, B TOM YHCJIE PU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM paboOThl 00ydaroIUXCs ¢ NeAarorHdecKuMu paOOTHUKAMHU U (WJIN)
JUIIAMH, TPUBIEKaEMbIMH K peaau3aliu 00pa3oBaTeIbHON MPOTpaMMbl HA UHBIX
YCIIOBUSIX, TIPH MPOBEICHUHN TIPOMEKYTOUHON aTTECTAIIHH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOIUOHHOTO THUIIA.

/ TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE
/1

1 |BBenenue B MaTeMaTHUKY

PaccmatprBaeMbie BOTIPOCHI:

- IOHSITHE O MHOYKECTRBE;

- onepanyy Hajl MHOXKECTBAMH;

- 0TOOpakeHHE MHOYKECTB: MHBEKTUBHOE, CIOPbEKTHBHOE, OUEKTHBHOE;

- KOMITO3UIIMS OTOOpaXeHUH, 00paTHOE 0TOOpakeHHe, KpUTepUid 00paTUMOCTH OTOOPaKEeHHUS.

2 |AnrebpandecKkue CTPYKTYPBI

PaCCManI/IBaeMI)IG BOIPOCHI:
- 6I/IHapHaH anre6panqecxaﬂ orepanus.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

AnreOpandeckue CTPYKTYphI
PaccmarpuBaembie BONPOCHL:

- IOJIyTpynna, MOHOU, TPyINa;

- IOACTAHOBKH, I'pyIIia MMOJACTAHOBOK.

AnreOpanueckue CTpyKTypbl
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- KOJIbLIA;

- IIOJIA.

Marpuiis

PaCCManI/IBaGMBIG BOIPOCHI:

- KOJIbIIO MaTpull, 06paTHa${ MaTpuna,

- KPUTEPUI1 CYIIeCTBOBaHUS 00paTHOI MaTPHIIBI;

- OMPCACIIUTEIIb MAaTPUIIbl; OIIPEACINUTEIIb IPOU3BCACHNA MAaTPUILL;
- TpyIIa HEBBIPOXKIEHHBIX MAaTPHUILI.

Marpuiis

PaccMarpuBaembie BOIPOCHI:

- PaHT MaTpPHIIBL, JIEMEHTAPHEIE ITPeoOpa30BaHUs HAJl CTPOKAMHU MaTpPHUIIBL;

- HCU3MCHHOCTB paHI'a MaTpulbl IPH 3JICMCHTAPHBIX Hp€06pa30BaHI/I$IX.

- CTyIlieH4YaTas MaTpula,

- IPUBCACHNUEC MAaTpHULbI, C IOMOIIBIO 3JIEMCHTAPHBIX HpeO6pa30BaHI/II71 HaJl CTpOKaM1 MaTpHUIbl K
CTYIIEHYaTOMY BUY.

Martpuisl
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:
- HaXOXKJeHHEe 00paTHON MATPHIIBI C TIOMOIIBIO dJIEMEHTAPHBIX TPeoOpa3oBaHMii.

CucTrembl TMHEHHBIX YpaBHEHUN

PaCCManI/IBaeMBIC BOIPOCHI:

- ®opmynsl Kpamepa HaxoxaeHUS pelIeH s CUCTEMBI TMHEHHBIX YPAaBHEHUI C HEBBIPOXKICHHON
ManHHeﬁ CHCTCMBI.

Cucrembpl TMHEWHBIX ypaBHEHUN

PaccmaTpuBaeMble BOIIPOCHI:

- metox ["aycca, Teopema Kponekepa-Kanemnu;

- €IMHCTBEHHOCTD M HE CAMHCTBEHHOCTD PEIICHUIT CHCTEMbI JTMHEHHBIX ypaBHEHUIA;
- OJHOPOJHAs CUCTEMA JIMHEUHBIX YPaBHEHUH.

10

JIvHeitHoe mpPOCTPaHCTBO

PaccmarpuBaeMsble BOIPOCHL:

- ONpeAEeCHUs U IPOCTEHIIINE CBOUCTBA, TPUMEDHI;

- TMHEHHOE MOANPOCTPAHCTBO;

- JINHEHas 3aBUCUMOCTb U CUCTEMBI BEKTOPOB, CBOICTBA;
- Pa3MepHOCTH U Oa3uC JIMHEHHOTO MIPOCTPAHCTBA;

- ZIBa SKBUBAJIEHTHBIX ONpEeAeNeHus Oa3uca.

11

JIvHeitHoe mpOCTpaHCTBO

PaccmarpuBaembie BONPOCHL:

- pa3JiokeHUe BEKTOpa 1o 0asucy.

- KOOpAMHATHI BEKTOPA B JAHHOM 0Oa3rce.

- KOOpJIMHATHBIE BbIPAKECHUS INHEUHBIX AEMCTBUIN B IMHEWHBIX POCTPAHCTBAX.
- 3aKOH MPeoOpa30BaHKs KOOPAWHAT BEKTOpA MPH MEPEX0e K Apyromy Oasucy.
- MaTpulia nepexoaa.

12

JInHeitHOe MPOCTPaHCTBO
PaccmarpuBaembie BONPOCHL:
- IPUJIOKEHHUE TEOPUH JIMHEWHBIX IPOCTPAHCTB K PEILICHUIO CUCTEM JIMHENHBIX YpaBHEHUI];




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

/T
- Teopema 00 00I1IeM pEeLIeHUH CHCTEMBI TMHEHHBIX YPaBHEHHH;
- TEOpEMa O JJMHEMHOM IIPOCTPAHCTBE PELUEHUI OJHOPOIHAS CUCTEMBI JIMHEHHBIX YPaBHEHUIA;
- (hyHAaMeHTaIbHASI CHCTEMA PELICHHUH.

13 |/Iuneiinbie onepaTopsl

PaccmarpuBaeMbie BOTIPOCHI:

- Ollpe/ieieHUE JIMHEWHOT0 onepaTopa, CBOWCTRA.

- MaTpHUIla JIUHEUHOI0 OIepaTopa.

- 3aKOH peoOpa30BaHMs MATPHIIBI THHEWHOTO OIlepaTopa MpH Mepexoe K Apyromy 0asucy;
- 00OpaTHBIN K THHEHHOMY OIIepaTopy;

- AP0 1 00pa3, IMHEHHOTO onepaTopa U UX CBOKHCTBA;

- TMHEWHBIE NEHCTBUA HAJl JIMHCHHBIMH OTIepaTOpaMy B THHEHHOM IIPOCTPAHCTBE;

- KOJIBIIO IMHEHHBIX OTIEPaTOpPOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIeCKI/Ie 3aHATHA

n/n

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

Bsenenue B MaTeMaTuKy

B pesysbrare paboThl CTYICHT OYET 03HAKOMIICH CO CJCIYIOIIUMH MOHATHAMH (IPUOOPETET HABBIKH
perIeHus 3a1a4):

- IIOHATHUEC O MHO>XKCECTBCE,

- onepanuu HaJl MHOXKECTBAMU,

- OTO6pa)KeHI/Ie MHOKCCTB: UHbCKTUBHOC, COPBbCKTUBHOC, 6I/I€KTI/IBHO€;

- KOMITO3MIIUS 0TOOpakeHHH, 00paTHOe 0TOOpakeHHe, KpUTEpHi 00paTHMOCTH 0TOOPaKEHHS.

Anrebpanyueckue CTpyKTyphbl

B pesynbrare paboThI CTYIEHT OYJET 03HAKOMIICH CO CICIYFOIIUMU MOHATUAME (IPUOOPETET HABBIKH
penieHus 3a1a9):

- OMHapHas anredpanyeckas oneparus;

- MOJYTPYIINa, MOHOU/, TPYIINa;

- MOJICTAHOBKH, TPYIIIa O/ICTAHOBOK;

- KOJIBIIA;

- TIOJIS.

Marpuiisl

B pesynbrare paboThI CTYIEHT OYJET 03HAKOMIICH CO CICIYFOIIUMU MOHATUAME (IPUOOPETET HABBIKH
peuieHus 3a1ay):

- KOJIBIIO MAaTPHII, 00paTHAsS MAaTPHIIA;

- KpUTEPHIL CyIeCTBOBaHHUA 00OpaTHON MaTPHIIBL,

- OTIpEACTINTENb MAaTPHUIIBI; OMIPEICITUTEh POU3BEICHHAS MATPHII,

- TPyTINa HEBBIPOXKICHHBIX MATPHII;

- PaHT MaTpPHIIBL, JIEMEHTAPHEIE ITPeoOpa30BaHUs HAJl CTPOKAMHU MaTpPHUIIBL,

- HEU3MEHHOCTh PaHTra MaTPHIIBI TIPU 3JIEMEHTAPHBIX ITPEOOPa30BAHUSX;

- CTyIIeHYAaTasi MATPUIIA;

- IPUBE/ICHHE MaTPHIIbI, C TOMOUIBIO DJIEMEHTAPHBIX MPeoOpa3oBaHU HaJl CTPOKAMH MaTPHIIBI K
CTYIIEHYaTOMY BH]Y;

- HaXOXKJICHHE 00PaTHON MATPHIILI C TIOMOIIIBIO 3JIEMEHTAPHBIX MTPEOOPa30BaHUIA.

CucremMbl TMHEWHBIX YpaBHEHUN

B pesynbrare paboTh CTyIEeHT OyIeT 03HAKOMIICH CO CISIYIOIIUMH MOHATHAME (IPHOOPETET HAaBBIKH
pelIeHus 3a1a4):

- ®opmynbl Kpamepa HaxoKI€HUS PELLEHUS] CUCTEMbI JIMHEHMHBIX YPABHEHUM ¢ HEBBIPOXKACHHOM




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

MaTpULEH CUCTEMBIL;

- merox ["aycca, reopema Kponekepa-Kanemnu;

- €IMHCTBEHHOCTH 1 HE €IMHCTBEHHOCTH PEIICHUH CHCTEMBI JINHEHHBIX YpaBHEHNUH;
- OIHOpPOJIHAs CUCTEMA JINHEHHBIX YpaBHEHUIL.

JInneliHOE IPOCTPAHCTBO

B pesysbrare paboThI CTYIEHT OYET 03HAKOMIICH CO CICIYIOIIUMH MOHATHAMH (IPUOOPETET HABBIKH
penieHus 3a1a4):

- OIpelEIeHHs U IPOCTEMILNE CBOICTBA, IPUMEPHI;

- IMHENHOE NOAIIPOCTPAHCTBO;

- TMHEWHAs 3aBICUMOCTE M CHCTEMBI BEKTOPOB, CBOMCTBA;

- pa3MepHOCTh U 0A3WC JIMHEHHOTO MPOCTPAHCTBA;

- IBA SKBUBAJICHTHBIX OTpeIeICHUs 0a3nca;

- pazJoKeHHe BEeKTopa 1o 0a3ucy;

- KOOpJMHATHI BEKTOpA B IaHHOM 0azuce;

- KOOpJIMHATHBIE BbIPAKEHU S INHEUHBIX ACHUCTBUN B IMHEWHBIX MPOCTPAHCTBAX;

- 3aKOH Ipeo0pa30BaHusl KOOPAWHAT BEKTOpaA MPH MEpexoie K Apyromy 0asucy;

- MaTpuIla epexoa;

- IPIJIOKECHNE TEOPUH JTMHEWHBIX MPOCTPAHCTB K PEIICHUIO CUCTEM JIMHEHHBIX YPaBHEHUIA.

- Teopema 00 00IIeM pemIeHIH CUCTEMBI JINHEHHBIX YpaBHEHNUH;

- TeopeMa O JMHEHHOM IPOCTPAHCTBE PEIICHUH OJHOPOAHAS CHCTEMBI JINHEHHBIX YpaBHECHU,
- pyHImamMeHTaNBbHAS CEICTEMa PEIICHHH.

JIunelinble onepaTopsl

B pesynbrate paboThl CTYAEHT OyA€T 03HAKOMIIEH CO CICAYIOMIMMH HOHITUSMHU (TPHUOOPETET HAaBBIKU
penieHus 3a1a9):

- olIpe/ieieHUe JIMHEWHOTo onepaTopa, CBOUCTBA.

- MaTpuIla JIMHEUHOI 0 orepaTopa.

- 3aKOH PeoOpa30BaHMs MATPHIIBI THHEHHOTO OTepaTopa IpH Mepexoe K Apyromy 0asucy;

- 00OpaTHBIN K THHEHHOMY OIIepaTopy;

- PO ¥ 00pa3, TMHEHHOTO OnepaTropa U UX CBOWCTBA;

- IMHEWHBIC IEWCTBHS HaJl IMHECHHBIMHU OIIEpaTOpPaMH B JINHEHHOM ITPOCTPAHCTBE;

- KOJIBIIO JINHEHHBIX OTIEepaTOpOB.

4.3. CamocrosTenbHas paboTa 00y4daroImuXCs.

Bun camocrositenbHO# paboTh

W3ydenue JeKIMOHHOTO MaTepuana. BelmoaHeHe HHIUBUAYaIbHOTO 3a/IaHuUs TI0 TEME
«PenieHne cucTeM ypaBHEHUI»

HSy‘lCHI/IG JICKHMOHHOT'O MaTcpHraJia. Brmonnenue UHAUBUAYAJIbHOT'O 3a/IaHUs 110 TCMC
«JIMHENHbIE TPOCTPAHCTBAY

I/I3y‘-ICHI/Ie JICKHMOHHOT'O MaTcpHrajia. Bremonaenne WHAUWBUAYAJIBbHOI'O 3a/IaHUs 110 TEME
«JInHenHbIE onepaToOpPh».

IToaroroBka k 9K3aMCHY

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

[ToaroToBka K T€KylemMy KOHTPOJIIO.




5. llepedenr wu3maHuii, KOTOPbIE PEKOMEHAYETCS UCIIOIb30BaTh MpU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

ﬁ/-gn bubnuorpaduueckoe onucanue Mecro noctyna

1 wnun, U. A. Jluneiinas anreOpa. 3alauHuK: yueOHOE https://urait.ru/bcode/496646
noco6ue s By3os / U. A. Illunun. — Mocksa: (mata obpammeHmus:
W3narensctBo KOpaiit, 2022. — 118 ¢. — (Briciiee 07.02.2022). Texer
oGpazoBanue). — ISBN 978-5-534-14382-9. SMEKTPOHHBIH

2 | Jlyosruna, E. H. Jluneiinas anre6pa : yaeOHO€ mocoOme https://urait.ru/bcode/495162
nns By3os / E. H. Jly6sruna, E. M. BeuromoB. — 2-¢ u3n. | (#aTa obparieHus:
— Mocksa : U3patenberBo FOpaiit, 2022. — 150 ¢. — 07.02.2022). Texer
(Briciee obpasosanue). — ISBN 978-5-534-10594-0. STCKTPOHHEIA,

3 | Kpemep, H. I1I. JIuneiinas anredpa: yueOHUK U npaktukym | https://urait.ru/bcode/488965
ms By3os / H. 111, Kpemep, M. H. ®puaman, U. M. (nara obpamieHus:
Tpummun ; mox penakiueit H. I1I. Kpemepa. — 3-e usn., 07.02.2022). Texcr
ucnp. u non. — Mocksa : snatenserso IOpaiit, 2022, — | CKTPOHHBIA.
422 c. — (Beicmee oopazoBanue). — ISBN 978-5-534-
08547-1.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHATBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBICE MOTYT HCIOJB30BAThCS TPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

Undopmanmonnsiii  moptan  HayuHas  snexkTpoHHass — OuOnmoTreka
eLIBRARY.RU (www.elibrary.ru)

Enunas KOJUIEKIIMS U (HPOBBIX o0Opa3oBaTeIbHBIX pecypcoB
(http://window.edu.ru), (MSTeams) Hayuno-texuuueckass Oubnmoreka PVYT
(MUUT) (http://library.miit.ru), obpazoBarenbHas aTgopMma ik yHUBEPCUTETOB
u kosutemkeit FOpaiT https://urait.ru/.

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYeHHsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMSI TUCITUTIIIUHBI (MOTYJIs).

[IporpammHuoe obecnieueHue He TpedyeTcs.

8. Omnmcanne MaTepHaTbHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW  JIs
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCHUIUTMHE (MOIYJIIO).

Kommnsrorepsl
HNHTepakTUBHBIE TO0CKU
IIpoekTopsl

DKpaHbl



Men
Jlocka

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

Dx3aMeH B 1 cemectpe.

10. OuenouHbIe MaTEPHUAIIBI.

OueHOYHbIE MaTepUalibl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIBHBIM HOPMATUBHBIM
aktom PYT (MUNT).
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