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1. HEJIX OCBOEHUA JUCHIUIIJIMHbBI

1.1

CdhopMupoBaTh NpeCTABICHHE O METPUYESCKUX (PYHKIIMOHATIBHBIX MPOCTPAHCTBAX U METOIaX TEOPUH OMEPATOPOB;
MO3HAKOMHTH C METOAMH PELICHHS IPOCTCHIIINX HHTETPAIbHBIX YPABHEHHI; PA3BUTh HABBIKH TOCTAHOBKU U PEILICHHS
THIOBBIX 33]]a4 BAPUAIIMOHHOTO UCUHUCIICHHS, TTO3HAKOMHUTD C MPUIOKESHUSIMH BApUAIIMOHHOTO UCYHUCIICHHS K
(bu3NUeCKUM 3a1auam.

2. MECTO JUCHHUAIIVIMHBI B CTPYKTYPE OOII

Hukn (pa3zgen) OOIL: b1.0.04

21

TpeboBanus k nNpeABapUTEJILHOM MOATOTOBKE 00y4YaloLIerocs:

2.1.1

OcBoeHue JUCIHUIIJIMHBI OITUPACTCA HAa IIKOJIbHBIM KypC MaTEMaTUKU

2.1.2

HuddepenimanbHpie ypaBHCHUS

2.13

Teopust pyHKINH KOMILIEKCHOTO TIEPEMEHHOTO

2.14

TCOpeTI/I‘ICCKaH MCXaHHWKa 1 MEXaHHKa CIIJIOIIHBIX CPEI

2.15

MaremaTu4eckuii aHaIu3

2.1.6

JluneiliHas anreOpa U aHATUTHYECKAsk TEOMETPHUS

2.1.7

BexTopHblit 1 TEH30pHBIN aHANN3

2.1.8

Mexannka

2.19

SHGKT‘pI/I‘{eCTBO U Mari€Tusm

2.1.10

OnTHKa ¥ KBaHTOBAs (Pr3HKa

2.1.11

I[OHOJ'IHI/ITGJ'IBHLIe TJIaBbl MATCMATHUKH U (I)I/I3I/IKI/I

2.2

I[I([CIII([HJII/IHBI U MPAKTUKH, 111 KOTOPBIX OCBOCHHUE IIﬁHHOﬁ AUCIHHUIIINHBI (MOIIyJISI) HeOﬁXOIII(IMO Kak
npeauIecTByonIee:

221

KsanToBas Teopus

222

JluHelHbIC U HETMHEWHBIC YpaBHEHUS (BH3UKA

223

WuTepnperanus reoGpu3nueCKUX JaHHBIX

224

KOMHLIOTCpHLIe TCXHOJIOT'MU B reod)mnl(e

225

OCHOBBI HAYYHOU JEATEILHOCTH

2.2.6

YucreHHble METOABI U MAaTEMATHYCCKOEC MOJCIIMPOBAHUC

227

DNIEKTPOIUHAMUKA

228

TepMOJ_'[I/IHaMI/IKa " CTaTUCTUYCCKAs (I)I/I3I/IKa

229

®usnka HEPTIHOTO U Ta30BOI'O IJIACTA

2.2.10

Hudposas 06paboTKa CUrHAIOB

2211

®dusurka TOpCHUA U B3pbIBa

3. KOMIIETEHIIUH OBYYAIOHIET'OCS, @OPMHUPYEMBIE B PE3YJBTATE OCBOEHUA U CIIUITIJINHBI

(MOJLYJISN)

OIIK-1.1: 3HaeT 1 MOHMMAaET TeOpeTHYECKHE OCHOBBI OCHOBHBIX pPa3/1e/ioB GU3MKH M MATeMATHKH

OIIK-1.3: Ucnouab3yeT 3HAHUS B 00J1aCTH MAaTeMATHYECKUX JUCHUILIMH JJIs1 KJIacCU(PUKAIMHU U OMIMCAHUS OCHOBHBIX

(uznyeckux nmpoueccon B chepe cBoeii mpodeccHOHATHHOI eI TeTbHOCTH

B pe3yabTaTre 0CBOCHUSA TUCHUIIJINHBI oﬁyqammnﬁcn HO0JIKCH

3.1|3unarsb:
3.1.1]- npumepsl PU3HYECKUX CUCTEM, OMTMCHIBAEMBIX HHTETPAIbHBIME YPABHEHUSMU;
3.1.2|- 6a30BbIle NOHATHA (QYHKLIMOHAIBHOTO aHajIu3a (METpUYECKHE IPOCTPAHCTBA, 0aHAXOBBI U TMIIBOEPTOBBI IPOCTPAHCTBA,
JIMHEWHBIC OTPAHUYCHHBIC OTIEPATOPHI U T.]1.), & TAKIKE KOHKPETHBIE PUMEPHI PYHKIIHOHATBHBIX POCTPAHCTB U IMHEWHBIX
OIIepaTopOB;
3.1.3| - hopMyIUPOBKH OCHOBHBIX TEOPEM B TEOPHH OIPAaHHUUYECHHBIX OIEPATOPOB B 0AHAXOBBIX TPOCTPAHCTBAX;
3.1.4| - xmaccuuKanuo BUAOB HHTErPaIbHBIX YPaBHEHUH, coepikanne TeopeM Dpearonsma;




- OCHOBHBIC THUIIbI 3a/1a4 B BApHAITMOHHOM UCUYHUCIICHUH, IPUMEPBI IPUMCHCHUA BapUALTMOHHBIX IIPUHIIUIIOB B MEXaHUKE,
CTaTUKE, DJICKTPOANHAMHUKE,

3.1.6

-OCHOBHBIE ITPaBUIIa PadOTHI TBOPUYECKOTO KOJUIEKTHBA B YCIOBUSIX KOH()ECCHOHAIBHBIX U KYJIBTYPHBIX Pa3InuHii;

3.2

YMeTh:

321

- CaMOCTOATCIbHO HAXO/JJUTh HCOGXOZ[I/IMYIO I/IH(l)OpMaIII/IIO WK CCBIJIKH Ha CepTI/I(l)I/IHI/IpoBaHHI)IC H3JaHus 110 BOIIpOCaM
HUHTCTPaJIbHBIX ypaBHeHI/Iﬁ 1 BapHallUOHHOI'O UCUUCIICHUA,

3.2.2

- OCYLIECTBIIATH IIOUCK HEOOXOAUMOM MH(POPMALIU U €€ XpaHEHHE B KATAJIOTM3UPOBAHHON (POPME;

323

- IOJIb30BaThCsl yUeOHOW U HAyUHOU JTUTEPaTypol JUId po(heCCHOHATIBLHO A TEIbHOCTH;

324

- UCIIOJIb30BAaTh OIIPCACICHNS OCHOBHBIX MOHSITUH TCOpUH (I)yHKHI/IOHaJ'H)HLIX IIPOCTPAHCTB U TCOPHUHU OIICPATOPOB,
JIOTUYECKHU MMPAaBUJIbHO BBICTPAaWBaTh JOKAa3aTCJILCTBA TCOPEM;

325

- pelaTh NpocTeiiye HHTerpaibHble yPAaBHEHUS, HAXOAUTb NPUOIIKEHHBIE PEILICHUS U OLICHKU CTENICHU IIPUOTMKEHUS K
TOYHBIM PEIICHUM;

3.2.6

- IPaBUJIbHO CTABUTH BApHAI[OHHBIE 33/1a4U C YU4ETOM I'PaHUYHBIX YCIOBUN W/UIIH CBSI3€H, IOTy4aTh OIpeeIIIoNnue
9KCTpeMyM JuddepeHnanbHble ypaBHEHNS, a TAKXKE YCIOBUS CONPSIKEHHS B TOUKaX pa3phiBa;

3.2.7]- BeCTH TUCKYCCHIO, TOJIEPAHTHO BOCIIPHHUMAs STHUYECKUE, TMYHOCTHBIC U IPYTHE OCOOCHHOCTH OKPYIKAIOIINX.
4. CTPYKTYPA U COAEPX XKAHUE JUCLHUIIVINHBI (MOAYJIS)
Kog HaunmenoBanue pasnenoB u TeM /Buj | Cemectp /| YacoB | Kommneren- | Jluteparypa I[Ipumeuanue
3aHATHA 3aHATHS/ Kypc MU
Pa3gen 1. ®yHKUHOHAIbHBIE
NMPOCTPAHCTBA (MeTPUYECKHE,
JINHelHble, 0aHAXO0BbI, THJILOEPTOBHI).

1.1 @OyHKIMOHATBHBIE IPOCTPAHCTBA 4 5 OIIK-1.1 J1.2
(MeTpuyeckue, THHEHHBIC, 0aHAXOBBI, OIIK-1.3 JI1.4J12.1J13.1
runs6epToBsl). /JIek/ J3.2

21092

1.2 DyHKIMOHAIBHBIE TPOCTPAHCTBA 4 5 OIIK-1.1 J1.3
(MeTpuyeckue, THHEHHBIC, 0AHAXOBBI, OIIK-1.3 21092
runb0OepToBsl). /TIp/

1.3 DyHKIMOHAIBHBIE TPOCTPAHCTBA 4 7 OIIK-1.1 J.3
(MeTpuyeckue, THHEHHBIC, 0aAHAXOBBI, OIIK-1.3 21092
rub0epToBsl). /Cp/

Pa3gen 2. OcHOBBI TEOPHH ONIEPATOPOB
B 0aHAXOBBIX MPOCTPAHCTBAX.

2.1 OCHOBBI TEOPHHU OIIEPATOPOB B 4 5 OIIK-1.1 JI1.1

0aHaxOBBIX pocTpaHcTBax. /JIek/ OIIK-1.3 JI1.2J12.1J13.1
JI3.2
D132

22 OCHOBBI TEOpUH ONEPATOPOB B 4 5 OIlK-1.1 J.3
0aHaxoBBIX pocTpancTBax. /IIp/ OIIK-1.3 21032

23 OCHOBBI TEOPUH ONEPATOPOB B 4 7 OIlIK-1.1 J1.1
0aHaxoBbIX pocTpancTBax. /Cp/ OIIK-1.3 21032
Pa3nen 3. OcHOBHbBIE THIIBI
HHTerpajbHbIX ypaBHeHUi. Teopembl
®pearoabma Pe3osbBeHTa
HHTErpajbHOIo oneparopa.

3.1 OCHOBHBIC THIIBI HHTETPAJIbHBIX 4 6 OIK-1.1 | JI1.2J12.1J13.1
ypaBuenuit. Teopemsr Opearonsma OIIK-1.3 2132
Pe3osbpBEeHTa HHTETPATBEHOTO OIIEPATOPA.

/JTex/

32 OCHOBHBIC THIIBI HHTETPAJIbHBIX 4 6 OIK-1.1 |JI1.1J11.2J11.3
ypaBHeHuid. Teopemsl Openroapma OIIK-1.3 2132
Pe3osbpBEeHTa HHTETPATBEHOTO OIIEPATOPA.

Mp/
Pa3nen 4. CnenuajibHbIe METOAbI
pelIeHnii MHTerpajbHbIX yPpaBHEeHMit




4.1 CrieraibHbIe METO/IbI PELICHUH 4 6 OIIK-1.1 JI1.1

WHTETPaNbHBIX ypaBHeHUH  /JIek/ OIIK-1.3 | JI1.2J12.1J13.1
3132

42 CrieniuasbHbIe METO/IBI PeLICHUH 4 6 OIIK-1.1 JI1.1J11.2J13.1
HHTETpalbHBIX ypaBHeHuid  /IIp/ OIIK-1.3 0192

43 CrieniuabHbIe METO/IBI PeLICHUH 4 7 OIIK-1.1 JI1.3
MHTETpalbHBIX ypaBHeHHH  /Cp/ OIIK-1.3 0102

44 OCHOBHBIC THIIBI HHTETPAJIbHBIX 4 8 OIIK-1.1 JI1.2J11.3
ypaBuenuil. Teopemsr Opearonbpma OIlK-1.3 2132
Pe3opBEeHTa HHTETPAITBEHOTO OIEPATOPA.
/Cp/

Pa3npen 5. Kinaccuueckue 3aaa4um
BApHALMOHHOI0 MCYHCJIEHUS IJIsI
CHCTEM C OTHO¥i CTeNMEeHbI0 CBOOOIBI

5.1 Kitaccuueckue 3aaun BapuarmoOHHOTO 4 6 OIIK-1.1 JI1.1J12.1J13.1
WCUMCIICHUS JIJISI CUCTEM C OHOM OIIK-1.3 21952
CTENEHbI0 CBOOOIBI /JIeK/

5.2 Krnaccnueckue 3a1a4n BApHAITHOHHOTO 4 6 OIIK-1.1 JI1.1
HWCUYUCIICHUS JIJIS1 CUCTEM C OHOM OIIK-1.3 2102
cTerneHbro ¢cBo00 b1 /TIp/

53 Kitaccuaeckue 3amaun BapuaimoOHHOTO 4 9 OIIK-1.1 JI1.2 J11.3
HWCUYUCIICHUS JIJIS1 CUCTEM C OHOM OIIK-1.3 21932

cTeneHbio cBo0o b1 /Cp/

Pa3znes 6. Yci10BHBIH 9KCTpEeMyM U
BapHAIIMOHHBIC IPHHIUIEI B
CHCTEMAX ¢ HECKOJILKHMH CTeNeHsIMI

6.1 Y CIOBHBIHA 9KCTPEMYM M BapHalliOHHbIE 4 4 OIIK-1.1 | JI1.1J12.1J13.1
TIPUHIIMITEL B CHCTEMaX C HECKOJIBKAMU OIIK-1.3 2132
creneHsmMu cBodos! /JIex/
6.2 Y CI10BHBIH 9KCTPEMYM U BapUallMOHHBIE 4 4 OIIK-1.1 J1.1
TPUHLHUIIBI B CUCTEMAX C HECKOJIIBKUMU OIIK-1.3 D102
crenensmMu csodos! /IIp/
6.3 Y CI10BHBIH 9KCTPEMYM U BapUallMOHHBIE 4 3.8 OIIK-1.1 J1.3
TPUHLUIIBI B CUCTEMAX C HECKOJIIBKUMU OIIK-1.3 D132
creneHsMu cBo6op /Cp/
6.4 /KonP/ 4 22 OIIK-1.1
OIIK-1.3
6.5 /Kontp.pab./ 4 0 OIlIK-1.1 3ananus s
OIIK-1.3 KOHTPOJILHOH pabOThI
6.6 /3auér/ 4 0 OIIK-1.1 BOIIPOCHI K 3a4eTy
OIIK-1.3 2132

5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4yHble MaTePUAIBI VI TEKYIIET0 KOHTPOJISI U MPOMEKYTOUHOI aTTecTanun

HpeﬂCTaBJ’IeHBI OTACJIbHBIM JOKYMEHTOM

5.2. OueHouynble MaTepuAIbI A THATHOCTHYECKOT0 TECTHPOBAHUS

HpeﬂCTaBHCHH OTACJIbHBIM JOKYMEHTOM

6. YHEBHO-METOANYECKOE N UHO®OPMAITMOHHOE OBECHHEYEHUWE JUCHHUIIJIMHBI (MOAY JIS)

6.1. Pexomeniyemasi aureparypa

6.1.1. OcHoBHas IUTEpPaTYypa

ABTODBI, COCTaBUTEIIH 3arnaBue NznatensctBo, rog | Komud-Bo
JI1.1 |Trontep H. M. Kypc BapranimoHHOT0 HCUUCIICHUS: YUSOHUK CII6. [u np.]: Jlans, 10
2009
JI1.2 |BacunneBa A.bB., WHTerpanbHble ypaBHEHUS: YICOHUK CIIO. [u mp.]: Jlanb, 10
Tuxonos H. A. 2009




ABTODEI, COCTaBUTEIH 3araBue WznparenscTtBo, Ton | Kommu-Bo
JI1.3  |A6ppaxmanoB B.T ., DJeMEeHTHl BapUALMOHHOTO UCUUCIICHHUS U ONITUMAJILHOTO Mockaa: Jlans", 1
Pabuyk A. B. ynpaBneHus. Teopus, 3a1a4u, UHANBUIYaTbHbIE 3aJaHVI: 2014, 31eKTpOHHBII
yueb. mocobue pecypc
JI1.4 |[Ipusanos U. W. WHTerpanbHble ypaBHEHUS: Y YeOHUK Mocksa: 1
W3znarenscTBO
IOpaiir, 2019,
3JIEKTPOHHBIN
pecypc
6.1.2. [TonoHMTEIbHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscrBo, ron | Kommu-Bo
JI2.1 |Hdemumosuu B.I1., YucieHHble MeTobl aHanmmu3a. [Ipubnmkenne QyHKIHH, Mocksa: Jlans, 1
Mapoun U.A., IllyBanosa | auddepeHnnanbuble 1 HHTErpaIbHbIe YpaBHEHUS: yueo. 2010, 21eKTpOHHBIH
9.3., Hemunosuy B.I1. [mocobue pecypce
6.1.3. MeToauueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBo, rog | Kommu-Bo
JI3.1 |nad JI. 5. BapuannoHHOE HCUUCIICHHE U HHTETPATIbHBIC YPaBHEHUS: CII6. [u mp.]: Jlans, 8
CIPAaBOYHOE PYKOBOJCTBO 2005
JI3.2 |ITonsnun A. [1., Wuterpanbubie ypaBHeHus B 2 4. Yacts 1: CripaBoyHHK Mockaa: 1
Mamxupos A. B. WznarenscTtBo
IOpaiir, 2019,
3JIEKTPOHHBII
pecypc
6.2. Ilepeyenn pecypcoB HHGOPMAMOHHO-TEJIeKOMMYHUKAIUOHHOM ceTH ""MHTepHeT"
31 |[Sxosnes I'. H. ®yHKkiuoHanbHbIE IPOCTPAHCTBA, yueOHOE nocobue. Uzn. MOTH, 2005 r.
https://mipt.ru/education/chair/mathematics/upload/fe8/yakovlev_fs-arphOc00ija.pdf
32  |[lerpos U. YO. MeToasr MaTeMaTn4eckoi ¢pusukn, yaedbHoe nocodue, CI16: N3x-8o CIIGITUTMO(TY). —2004. — 104 c. —
YK 517.9 http://window.edu.ru/resource/433/24433
6.3.1 Ilepeuenb NpOorpaMMHOro odecreyeHust
6.3.1.1 IMaker npuxnagHeIX mporpamM Microsoft Office
6.3.1. Onepanuonnas cucrema Windows
6.3.1.3 ITaker MAPLE
6.3.2 Ilepeuenb UHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 http://www.garant.ru MudopmannonHo-paBoBoii moptai ['apaHt.py
6.3.2.7 http://www.consultant.ru/ CnpaBouno-npaBoBas cucrema KoncynbsranT ITimtoc
6.3.2.3 http://www.arxiv.org
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JTUCIOUIIJIMHBI (MOOYJIS)
7.11YuebHas ayanTOopus Ul IPOBEACHHS 3aHATUH JISKIIMOHHOTO TUIIA, 3aHATUH CEMUHAPCKOTO TUIIA (1a00paTOPHBIX 3aHATHI),
TPYIIOBBIX U HHIUBUAYATbHBIX KOHCYIBTALNH, TEKYIIETO KOHTPOJIS U MPOMEXYTOUHO aTTeCTallny.
7.2| OcHaleHa: KOMIUICKT CTICIUATM3HPOBAHHON Y4eOHO! MeOemu, MapKepHas (MeJloBasi) 10CKa, KOMIUIEKT MIEPEHOCHOTO

MYJIBTHMEAUHHOTO 000PY0BaHUS - KOMITBIOTED, HPOEKTOP, TPOCSKLIMOHHBIN 3KPaH, KOMIIBIOTEPHI C BO3MOKHOCTBIO BBIXOA
B MHTEpHET 1 TOCTYIOM B 3JIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTeIbHYIO CPELy.
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