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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[enssMu ocBoeHUs y4yeOHOM MUCHUIUIMHBI (MOayns) «JlunelHas anreOpar»
SBIIFOTCS:

- 3aKJaJKa MareMaTudeckoro (¢yHIaMeHTa KakK CpeAcTBa HM3y4YeHUs
OKPYXAaIOLIEro MUpa Il YCIEIIHOIO0 OCBOCHUS IUCLUIUIMH €CTECTBEHHOHAYYHOTO
U Ipo(heCCUOHATBLHOTO ITUKJIIOB;

- TIOJIyYEHHUE CTYyJACHTAMHU OCHOB TEOPETUYECKHX 3HAHUN WU NPUKIATHBIX
HaBBIKOB TPUMEHEHUSI MAaTEMaTUYECKUX METOJIOB U MOJIETIEH;

- MOJrOTOBKA K MCIOJB30BAHUIO ITUX METOJOB JJIA pa3pabOTKU U MPUHATHUSA
3¢ ()EKTUBHBIX OPraHU3aMOHHBIX U YIIPABICHUYECKUX PEUICHUMN;

- pa3BUTHE JOTUYECKOTO MBIIUICHUS U MOBBIIIEHUE OOILIEr0 YPOBHS KYJIbTYpPHI
CTYJEHTOB.

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUS O TUCUUILIUHE (MOJYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIHUIUIUHE (MOIYIIIO):

OIIK-1 - CnocobeH NMpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICHHKEHEPHbBIE
3HaHUS, METOJbl MATEMATUYECKOTO aHAIN3a U MOJEIUPOBAHUSA, TEOPETUUECKOTO U
AKCTIEPUMEHTAIILHOTO UCCIIEI0BaHUs B MPO(ECCHOHATBHOM e TEILHOCTH;.

OOydeHue 1O AUCHUIUIMHE (MOJIYJIO) TpeArnoiaraer, 4Yro T0 €ro
pe3yabTataMm oOyJaromuics OyeT:

3HaTh:

[TonsiTMe MHOXKECTBAa, OCHOBHBIE alreOpanyuecKue CTPKYTYPhI, TOHSITHE
MATpULbI, ONPEAECIUTENA, METOAbl PEUICHHUS CHUCTEM YPAaBHEHHM, ITOHATHE
JIMHEMHOT0 NPOCTPAHCTBA, JIMHEWHOT'O ONIEpaTopa.

YMeTh:

dbopmynIupoBaTh ~ MaTeMaTUYECKHE TOCTAaHOBKM  MPUKIAJAHBIX  3ajad,
MEePEXOIUTh OT WHXKEHEPHBIX MOCTAHOBOK 33/1a4 K MAaTEMaTUYECKUM MOJENSM,
AHAJIM3UPOBATh PE3YJbTAThl MCCIEIOBAHUA M JI€JIaTh HAa KX OCHOBAHUHU
KOJIMYECTBEHHBIC U KAUSCTBEHHBIC BBIBOJIBI.

Baagerts:
HaBBIKAMH PEIISHUs] KOHKPETHBIX 33J1a4d B MPO(EeCCHOHAIBHOM 00JIaCcTH.

3. O0beM AUCIUILIUHBI (MOIYJIS).

3.1. O0mas TpyA0€MKOCTb TUCHUIUIUHBI (MOYJIA).



OOmrast TPyAOEMKOCTh IUCHMIUIMHBI (MOIyJisi) cocTtaBiusier 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢  IENaroTMYeCKUMH  pabOTHHKaMu W (WIHM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnnuectBo
Tun yueOHBIX 3aHATUI 1acon
Bcero Ceu.

Nel

KonTakTHas paboTa mpu poBeIeHUU Y4eOHBIX 3aHATUH (BCETO): 68 68
B Tom uuce:

3aHATHSA JIEKIUOHHOI'O TUIIA 34 34

3aHsATHUSI CEMUHAPCKOTO TUIIA 34 34

3.3. O6bem aucHUIUIMHBI (MOAYNS) B (opMe caMOCTOSTENBHON paboThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
NeAarorndyecKuMu pabOTHUKAMH U (WJIM) JIMIIAMU, TTPUBJIEKAEMBIMU K pealli3aliu
oOpa3oBaTeNpHOM  NHpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
IPOMEXYTOUHOM aTTecTally cOCTaBisIeT 76 akaJeMHUuecKux vaca (OB).

3.4. Ilpu o0y4yeHuu 1Mo MHAUBUIYAILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOy4YeHUHU, 00bhEM TUCHUILUIUHBI (MOJYJSI) MOXKET OBITh peaqn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 00y4aroIIMXcs, a Takke B (opme
KOHTaKTHOM paboThl OOyYaromMXcsl C TMEeAarornyecKuMu pabOTHUKAMH M (WJIN)
JUIIAMM, TPUBJIEKAEMBIMHU K peaiu3alii 00pa3oBaTeNbHON MpOrpamMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIMH.

4. ConepxaHue JUCUUIUIAHBI (MOZYJIS).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.

/ TeMmaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAaHUC
/11

1 |BBenenue B MaTeMaTHKy

PaccmarpuBaeMble BOIPOCHI:

- IIOHATHEC O MHOXKCCTBC,

- Orepaluru HaJ MHOXKCCTBAMMU,

- 0T06pa>KeHI/Ie MHOXKECTB: UHBCKTUBHOC, CHOPBEKTUBHOC, 6I/I€KTI/IBHO€;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- KOMIO3HIIUS 0TOOpakeHNH, oOpaTHOE 0TOOpaKeHHE, KPUTEPHi 00PaTUMOCTH OTOOpaKEHUSI.

AnreGpanyeckue CTpyKTYphI
PaCCManI/IBaeMLIe BOIPOCHI:
- GI/IHapHafI anre6panqec1<a${ ornepanus.

Anrebpanueckue CTpyKTYpbl
PaccmarprBaeMbie BOTIPOCHL:

- ONTYTPYIIIa, MOHOU/, TPYTIIa;

- IOACTaHOBKH, TPpyIIna MOACTaHOBOK.

AnreGpanyeckue CTpyKTYphI
PaCCManI/IBaeMLIe BOIPOCHI:

- KOJIbLIA;

- I10JI4.

Marpuiisl

PaCCManI/IBaCMHe BOIPOCHI:

- KOJIbIIO MAaTpull, 06paTHa$1 MaTtpuna,

- KpUTEpHH CcylIecTBOBaHUA 00paTHON MATPHIIBL,

- OMPCACIIUTEIIbL MAaTPpULIbl; OIIPEACTINUTEIIb IPOU3BCACHUSA MAaTPUILL;
- TpyIIa HEBBIPOXKACHHBIX MATPHUIL.

Marpurtist

PaccMarpuBaeMble BOIIPOCHL:

- PaHT MaTpHUIB, JEMEHTapHbIC TPe00pa30BaHMs HaJl CTPOKAMHU MaTPHIIBI;

- HEM3MEHHOCTh PaHI'a MaTPHIIBI IPH 3JIEMEHTAPHBIX [IPE00pa30BaHUAX.

- CTyHeHYaTast MaTpHUIa;

- IPUBE/ICHHE MaTPHIIBI, C TOMOIIBIO AJIEMEHTAPHBIX MPeo0pa30oBaHU HaJ CTPOKAMH MaTPHIIBI K
CTYIEHYaTOMY BHIY.

Marpurisl
PaccmarpuBaemble BOIPOCHL:
- HaXOXJIeHHe 00paTHOM MaTPHIIBI C TOMOIIBIO JIEMEHTAPHBIX MPe0Opa30OBaHUM.

CucreMbl TUHEHHBIX YpaBHEHUI

PaccmaTpuBaemble BOTIPOCHI:

- ®opmynsl Kpamepa HaxoxkKI€HUs PELIEHUS] CUCTEMBI JIMHEHHBIX YPaBHEHUH ¢ HEBBIPOXKIEHHOW MaTpHLIEH
CHCTEMBI.

CucreMbl TUHENHBIX YPaBHEHUN

PaccmarpuBaembie BOIPOCHL:

- metoa ['aycca, reopema Kponekepa-Kanemnnu;

- CAMHCTBCHHOCTb U HEC €AUHCTBCHHOCTbH pemeHmZ CHUCTEMBI JINHENHBIX ypaBHeHHﬁ;
- OJIHOPO/IHAsA CUCTEMA JINHEWHBIX YPaBHEHUIA.

10

JInHeitHoe mPOCTPaHCTBO

PaccmarpuBaembie BOIPOCHI:

- OIpeJIeNIeHHsl U IPOCTeiine CBOMCTBA, MPUMEPHI;

- JIMHEHHOE MOJIPOCTPAHCTBO;

- JINHEIHasi 3aBUCUMOCTh U CUCTEMBI BEKTOPOB, CBOICTBA;
- pa3MepHOCTh W 6a3uc TUHEHHOTO MPOCTPAHCTBA;

- IBa DKBUBAJICHTHBIX OIpeIeeH s Oa3uca.

11

JInneliHOE IPOCTPAHCTBO

PaCCManI/IBaeMLIC BOIPOCHI:

- pa3JioKeHUE BEKTOpa 1o 0asucy.

- KOOPpAUWHATBI BEKTOPAa B JaHHOM Oasmce.

- KOOPAUHATHBIC BbIPAKCHUA JIMHEHHBIX [[ef/iCTBI/Iﬁ B JIMHCHHBIX MMpOoCTpaHCTBAX.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- 3aKOH IpeoOpa3oBaHus KOOPAWHAT BEKTOpa PH Iepexoe K Ipyromy O6asucy.
- MaTpuIia Mmepexoa.

12

JIuHeitHoe mpOCTpaHCTBO

PaccmaTpuBaemble BOIIPOCHI:

- IPUJIOKEHNE TEOPHH JIMHEHHBIX MPOCTPAHCTB K PEILICHUIO CHCTEM JIMHEHHBIX YpaBHEHHIH;

- Teopema 00 00IIIeM pelIeHIH CUCTEMBI JINHEIHBIX ypaBHEHUH;

- TEOpEMa O JIMHETHOM IIPOCTPAHCTBE PELIEHUI OJHOPOIHAS CUCTEMBI JINHEHHBIX YPaBHEHUI];
- (hyHIaMeHTaIbHAS CHCTEMA PEIICHUH.

13

JIunelinble onepaTopbl

PaccmaTpuBaemble BOIIPOCHI:

- OIpesieIeHre IMHEHHOTO onepaTopa, CBoicTRa.

- MaTpHIla JIMHEWMHOI0 onepaTopa.

- 3aKOH IIPeoOpa30BaHUs MaTPUIIBI IMHEIHOTO onepaTopa IpH Nepexoe K Apyromy Oasucy;
- 00paTHBIN K TMHEHHOMY OIIepaTopy;

- AApo 1 00pa3, TMHEHHOTO ONepaTopa U MX CBOWUCTBA;

- IMHEWHBIE IEUCTBHA HaJl TMHECHHBIMHU OTIEPaTOPaMH B JIMHEHHOM IIPOCTPAHCTBE;

- KOJIBIIO JINHEIHBIX OTIEPaTOPOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

BBe,[[eHI/IC B MaTEMaTuKy

B pesynbrare paboThl CTYACHT OyIeT 03HAKOMIIEH CO CJICTYIOIUMHU MOHATUAMHU (IPUOOPETET HABBIKU
pelIeHus 3a1a4):

- TIOHSITUE O MHOKECTBE;

- OTepaluy HajJ MHOKECTBAMH;

- 0TOOpakeHNEe MHOXKECTB: HHBEKTUBHOE, CIOPBEKTHBHOE, OMEKTHBHOC;

- KOMIIO3HIIUS 0TOOpaKeHUH, 00paTHOE 0TOOpakeHHe, KPUTEPU 00paTHMOCTH OTOOPaKCHUSI.

Anrebpanyeckue CTpyKTYyphbl

B pesynbrate paboThl CTYACHT OyAET 03HAKOMIICH CO CIIEAYIOIUMU MTOHATHSIMHU (IPUOOPETET HABBIKU
pelIeHus 3a1a):

- OuHapHas ajareGpanyeckas omneparws;

- IOJIYTPYIIia, MOHOWJ, TPYIIIIA;

- MOJACTAHOBKH, I'PYyIIIIa IMOACTAHOBOK;

- KOJIbI1a;

- oIS,

Marpuiisi

B pesynbrate paboThl CTYAEHT Oy/eT 03HAKOMIIEH CO CIEAYIOIUMH IIOHATHSIMH (IPUOOpPETET HAaBBIKU
peleHus 3a1a4):

- KOJIBIIO MaTpHIL, 0OpaTHAs MaTPHILIA;

- KpUTEPHH CyIIecTBOBaHUS 00pPaTHON MAaTPHIIBL;

- OTIpeACITUTENb MaTPHUIIBI; ONPEISTUTETh IPON3BEACHNS MATPHIL;

- TPyTIa HEBBIPOXKCHHBIX MAaTPHII;

- paHT MaTpPHIIBL, JIEMEHTApHEIE ITpeoOpa3oBaHus HaJ CTPOKAMH MaTPHUIIHI;

- HEM3MEHHOCTb paHIra MaTpHUIbI IPH 3JIEMEHTAPHBIX PE0Opa30BaHUSAX;

- CTyleH4aTasi MaTpUIa;

- IPUBEICHUE MaTPUIIBI, C TOMOLIBIO JIEMEHTAPHBIX MPEe00pa30BaHUN HaJ CTPOKAMH MaTPHILIBI K
CTYNEHYaTOMY BUIY;




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

- HAXOX/IeHHEe 00PAaTHON MaTPHIIBI C TOMOIIBIO 3JIEMEHTAPHBIX PEe0Opa30BaHUI.

CucreMbl TUHEUHBIX YpaBHEHUH

B pesynbrate paboThl CTYACHT OyAET 03HAKOMIIEH CO CIEAYIOIIMMH HOHATUSAMH (IPUOOPETET HaBBIKK
pelIeHus 3a/1a4):

- ®opmynsl Kpamepa Hax0XKA€HUS PELLIEHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM ¢ HEBBIPOXKIEHHOW MaTpULIEH
CHCTEMBI;

- merop ["aycca, reopema Kponekepa-Kanennu;

- €AMHCTBEHHOCTh W HE €IMHCTBEHHOCTH PEIICHHH CHCTEMBI JINHEHHBIX YPaBHEHN,

- OJHOPOJIHAsl CUCTEMA JIMHEUHBIX YPABHEHHUU.

JIuHeitHoe mpOCTpaHCTBO

B pesynbraTe paboThl CTYJACHT OyAET 03HAKOMIICH CO CIICIYIONIMMHU HOHATHSIMHU (TIPHOOPETET HABBIKU
pelIeHus 3a1a):

- OIIPEJIEICHMs U IIPOCTEHIINE CBOMCTBA, IPUMEDHI,

- IMHEHHOE NOANPOCTPAHCTBO;

- INHEWHAas 3aBUCHUMOCTb M CUCTEMBI BEKTOPOB, CBOWCTBA;

- Pa3MEpHOCTH U 0a3MC JIMHEHHOTO MIPOCTPAHCTBA;

- JIBa SKBUBAJICHTHBIX ONpeIeNIeHNs 0a3uca;

- pa3noXKXeHHe BEKTopa 1o 06asucy;

- KOOpAMHATHI BEKTOPa B JaHHOM 06a3uce;

- KOOPAMHATHBIE BBIPAKCHUS JIMHEHHBIX IEHCTBUY B JINHEHHBIX IIPOCTPAHCTBAX;

- 3aKOH IIPe00pa30BaHusl KOOPANHAT BEKTOpa MPH MepexoJie K Apyromy Oasucy;

- MaTpula [epexona;

- IPUJIOKEHHUE TEOPUU JIMHEHHBIX IIPOCTPAHCTB K PEILIEHUIO CUCTEM JIMHEHHBIX YPaBHEHUN.

- TeopemMa 00 00IIeM pelIeHnH CUCTEMbI TMHEHHBIX ypaBHEHHH;

- TeOpeMa O JTMHEHHOM MPOCTPAHCTBE PELIEHUI OJHOPOAHAS CUCTEMBI IMHEWHBIX YPaBHEHHI;
- (hyHIaMeHTaJIbHASI CHCTEMA PEIICHUH.

JInnelinbie onepaTopbl

B pesynbrare paboThl CTYACHT OyET O3HAKOMIIEH CO CIEAYIOMUMHU MOHATHUAMU (IPHOOPETET HABBIKH
pelIeHus 3a1a):

- olpe/iesieHUe JIMHEMHOTo oneparopa, CBOMCTBa.

- MaTpUIla JIMHEMHOr o orepaTopa.

- 3aKOH TpeoOpa3oBaHKs MaTPHIIbI IHHEHHOTO onepaTopa MpH Mepexose K Apyromy 6asucy;

- 00paTHBIN K JTHHEHHOMY OIIepaTopy;

- Apo 1 00pa3, TMHEHHOTO OnepaTopa U UX CBOHCTBA;

- TMHEWHBIE TEHCTBYA HAJl IMHSHHBIMH OTIEpaTOpaMH B JTHHEHHOM IIPOCTPAHCTBE;

- KOJIBIIO IMHEWHBIX OTIEPaTOpPOB.

4.3. CamocrosiTenbHas padoTa 00y4JaroImmuXCs.

Bun camocrositensHOM paboTh

I/I3yquHe JICKOMOHHOI'O MaTrc€purajia. Brmomnaenne HHIUBUAYAJIBHOI'O 3aIaHUA 110 TEMEC
«Pemenue cucrem ypaBHEHHIN

N3yuenune NeKIMOHHOTO MaTepraia. BeIlToHEHNEe MHANBUAYAIbHOTO 3a/1aHUS 110 TEME
«JInHelHbIe TPOCTpaHCTBAY

M3yuyenue JIEKIIMOHHOT0 MaTepyalia. BeIToIHEHE MHAUBUYAIBHOTO 3a1aHUS 110 TEME
«JInHeliHbIe OnepaTopsI».

[ToaroroBka Kk 3K3aMeHy




[ToaroroBka K MpOMEKYTOUHOU ATTECTAIUH.

[TonroroBka K TeKylIleMy KOHTPOJIIO.

5. IlepeueHp wu3NaHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPU
OCBOCHUU JUCHUIUIAHBI (MOIYJIA).

Ne

i bubnmorpaduueckoe onucanue Mecro nocryna

1 [unun, . A. Jluneitnas anrebpa. 3a1ayHuk: yaeOHOe https://urait.ru/bcode/496646
nocobue st By3oB / 1. A. IllunuH. — MockBa: (nata oOparueHust:
N3znarensctBo FOpaiit, 2022. — 118 ¢. — (Briciee 07.02.2022). Texer
o6pazosanue). — ISBN 978-5-534-14382-9. INMEKTPOHHBIA

2 Jly6siruna, E. H. JIunelinas anrebpa : yaeOHOe mocobue st https://urait.ru/bcode/495162
By30B / E. H. Jly6saruna, E. M. BeuToM0B. — 2-€ u3j. — (mata obpareHus:
Mockaa : M3gatenscrso FOpaiit, 2022. — 150 ¢. — (Boicmee | 07-02.2022). Texer
obGpazosanue). — ISBN 978-5-534-10594-0. SNIEKTPOHHBIA.

3 Kpemep, H. I1I. JIuneiinas anrebpa: yueOHUK U IPAKTUKYM https://urait.ru/bcode/488965

ans Bysos / H. 111. Kpemep, M. H. ®puaman, M. M. Tpummy ; | (1aTa odpamenus:
07.02.2022). Tekcr

3JIEKTPOHHBIH.

non penakuuei H. 11, Kpemepa. — 3-e uzn., ucmp. u gom. —
Mockaa : M3garensctBo FOpaiit, 2022. — 422 c. — (Beicuiee
obpa3zosanue). — ISBN 978-5-534-08547-1.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOJIL30BATHCS TIPH
OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

Nudopmanmonnsiii  mopran  Haywynas ~ snekTpoHHas  OuOnmoTreka
eLIBRARY.RU (www.elibrary.ru)

Enunas KOJUIEKLIMS U (HPOBBIX o0Opa3oBaTeNbHbIX pecypcoB
(http://window.edu.ru), (MSTeams) Hayuno-trexuudeckas Oubmuoreka PVYT
(MUUAT) (http://library.miit.ru), o6pa3oBaTenbHas miaaTdopMa s YHUBEPCUTETOB
u koJuiemkeit FOpaiit https://urait.ru/.

7. llepedyeHb  JIMIIEH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CIedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

[IporpammHoe obecrieueHue He TpedyeTcs.

8. OmnucaHue MarepuaJbHO-TEXHUYECKOW ©0a3bl, HEOOXOAUMOM It
OCYILIECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo TUCHUILTHHE (MOIYJIIO).

Komnrerorepst



HNHTEepakTUBHBIE TOCKH
[IpoexTopsr

DKpaHbl

Men

Jlocka

9. ®opma nMpoMeKYTOUHOU aTTEeCTaIUU:

Dxk3ameH B 1 cemectpe.

10. OueHouHbBIE MaTEpHUAIIBI.

OI.[GHO‘IHBIG MaTCpualibl, IMPUMCHACMBIC IIPH IIPOBCACHHUU HpOMG)I(YTOqHOﬁ
arrecraium, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).
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