MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagjienue noaroroBku/cnenuajabHocTh: 27.03.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: YipaBjieHre 1 HHPOPMATHKA B TEXHHYECKHX CHCTEMax
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkadaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
BBIYUCJIUTEJIBHBIE METOAbI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.13.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

4 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

4 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

4 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

4 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

4 cemectp - 115,7 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
PacuerHo-rpajguueckas paéora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

4 cemectp - 0,3 yaca;

Mockgsa 2018




NPOI'PAMMY COCTABMUJI:
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MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
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3aBeyIOIIMI BBITYCKAIOIICH
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CseneHva o snagensuye L3N M3K

Bnageneyu bobpsikos A.B.
Ka(bez[pbl WaenTudmKaTop R2c90f415-BobriakovAV-70dec1fd A.B. BO6pﬂKOB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIO/TINCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBOCHHS AMCUUILIMHBI. COCTOMT B OCBOCHHMHM METOJOB YHCJICHHOIO PELICHHs OCHOBHBIX
MaTE€MaTUYeCKUX 3a/ad, BO3HUKAIOIIUX B MHKCHEPHOM IIPAKTUKE, a TAK)KE€ B M3YYCHHUH IIPUHLUIIOB U
CHOCO0O0B UX MOCTPOEHUS U TEOPETUYECKOTO 0OOCHOBAHUS

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOCHHE OCHOBHBIX YHMCJIEHHBIX METOJIOB PEIICHUS CKAJSIPHBIX YPABHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHMIA, YUCIEHHBIX METOJIOB alIPOKCHUMAIIUH, METOZO0B YHCICHHOTO JU(PEepeHIIMPOBAHUS U
UHTETPUPOBAHMS, YUCICHHBIX METO/I0B PEIIEHUS HaYaJIbHBIX U KPAEBbIX 3a1a4 JUlsl QU depeHIaTIbHbIX

YpaBHEHUU;

- 3BHAKOMCTBO C TCOPCTUUCCKUM 000CHOBaHHEM CBOICTB BBIICIICPEYHCICHHBIX METOI0B,
- OCBOCHHEC HCKOTOPBIX O6H_[I/IX oAXO040B U NPUEMOB IMOCTPOCHUA paCCMAaTPHUBACMbBIX YU CJICHHBIX

MCTOAOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cnocoben
AHAIM3UPOBATH 337291
po(heCcCHOHATILHOM
JIEATEIbHOCTH Ha OCHOBE
[TOJI0KEHUH, 3aKOHOB U
METOHOB €CTECTBEHHBIX
HAYK U MaTeMaTHKH

N1-20mnk-1 [IpumensieT
MaTeMaTUYECKUH armnapar
TEOPUU PSIIOB U YHUCICHHBIX
METOJIOB, TEOPUHU
nuddepeHIaTbHBIX
yYpaBHEHU U

3HATH:

- METO/IbI MPUOIMKEHUS PYHKIIUIA,
YHCICHHOTO HHTETPUPOBAHUS U
muddepeHIPOBaHUS, YUCICHHbBIE METOIbI
pEIICHUs HAaYaJIbHBIX M KPAaeBhIX 3a/1a4 IS
muddepeHIaTbHBIX YpaBHEHUI,

- OCHOBBI TCOPHH ITOTPEITHOCTH,
YHCIIEHHBIE METO/IbI PEIICHUS CKAJISIPHBIX
YpPaBHEHUU U CUCTEM JIMHEHWHBIX
anreOpanvecKnx ypaBHEHUH.

YMETh:

- IPaBUWJIbHO BbIOMPATh YUCIIEHHBIN METOI,
ONMPAsCh Ha AHAJIU3 XapakTepa
[IOCTaBJIEHHOM 3a/1auyl U 3HAHHUE CBOICTB
COOTBETCTBYIOIIUX METOIOB;

- aHaJIM3UPOBATH TOYHOCTH (IIOTPELIHOCTD)
MIOJIyYEHHOTI'0 YMCJIEHHOTO PEUIEHMS], B TOM
quClie 1aBaTh PEKOMEHIAlluu 110
BO3MOYKHOCTH JTOCTH)KEHUS TpeOyeMoit
TOYHOCTH;

- BBIBOJIUTDH pacyeTHbIe (HOPMYIIbI
METOJIOB, CTPOTO 0OOOCHOBBIBATH MX
CBOMCTBA (OLIEHKH MOTPELTHOCTH,
CXOJIMMOCTb, YCIIOBUS TPUMEHEHHUS).

OIIK-6 Cnocoben
pa3pabaTbIBaTh U
UCTIOJTB30BaTh aJITOPUTMBI H
POTpaMMbl, COBPEMEHHBIE
UH(pOpPMallMOHHbIE
TEXHOJIOTUH, METObI U
CpelCTBa KOHTPOJIA,
JIMarHOCTUKHU U

N -lonk-s Mconb3yer
COBPEMEHHBIE
MH(pOpMallMOHHbIE
TEXHOJIOTHUH U TPOrPAMMHOE
o0ecrnieueHre Mpy peleHun
3aj71a4 NpoQecCuOHANTBHOM
JeSITEIIbHOCTH

YMETB:

- FPaMOTHO PEaTU30BbIBaTh pacCUeTHHIE
(bOopMyITbI METO/IOB, UCTIOB3YS
AITOPUTMHYECKHUE SI3BIKU
MPOrPaMMHUPOBAHUS U CTICIUATIHLHBIC
CpelICTBAa MaTEMAaTUYECKUX TaKETOB
MPUKJIAIHBIX TIPOTPaMM.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

yIIPaBJICHUS, IPUTOIHBIC
AJId IIPAKTHYCCKOI0
npuMeHeHus B cdepe cBoeit
npohecCHOHATBLHOM
JeSATEIbHOCTH

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCUTCS K OCHOBHOW TpOQ)eCCHOHATIBHOW 00pa3oBaTeNbHOW MpOorpaMMme
VYrpasienue u nHpopMaTtuka B TexHHYeckux cuctemax (masee — OIIOII), HampaBieHHs TOATOTOBKHU
27.03.04 VYmpamieHHe B TEXHUYECKHX CHCTEMax, YpOBEHb OOpa30BaHHS: BBICIIEe OOpa3OBaHHE -

OakanaBpuar.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaThb anre6py " aHAJIMTUYICCKYIO IT'COMETPUILO, MaTeMaTHYEeCKUH aHaJIu3, MaTeMaTUUYeCKUI aHaIu3
HacCTb 2, mporpaMMHupOBaHr€ U OCHOBBI aJIFTOPUTMHU3AIIUN

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOEHUH JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI TEOpUH 20 4 2 2 2 - - - - - 14 - Iloozomogka k 1abopamopnoit pabome:
MIOTPEIIHOCTEN U W3y4yeHue 1 NOBTOPEHUE TEOPETUIECKOIO
MaIIMHHON Marepuaa 1o TeMe J1abopaTopHoi paboThl,
apupMeTHKH N3y4YCHUE 1eJIeH BBITIOIHEHHS pabOThI, IPaBUII
11 OCHOBBI TEOPUU 20 2 2 2 - - - - - 14 - oopMIICHHS OTYETA.
MOTPEIIHOCTEN U I10020mogKa K npaKmuueckum 3auAmuam:
MalIUHHOU W3zyuenne maTepuana no pasaeny "OCHOBBI
apupMeTHKH TEOPHH MOTPEITHOCTEH U MAIIMHHOK
apru(MeTHKH", OATOTOBKA K BBITOJTHEHHUIO
3a7aHUi HAa IPAKTHIECKUX 3aHATHSIX.
Ilodzomogxa pacuemnwvix 3ad0anuii: Penenue
TUIOBBIX 3a7a4 1o pazaeny "OCHOBBI TEOPUHU
MOTPENIHOCTEN ¥ MAaIIMHHON apupMeTuKn".
CryneHTaM HEOOXOJUMO TIOBTOPHUTH
TEOPETHYECKHUN MaTepHa, pa3o0paTh MPUMEPHI
peLICHUs aHAJIOTMYHBIX 33]a4, POBECTH
pacueTsl 10 BapHaHTY 3aJaHHUS.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 26--45
[2], 1--5
[5], 4--7
[6], 1--2
2 Perenue HeMHEWHBIX 24 4 4 2 - - - - - 14 - IToozomogka Kk n1adopamopnoii pabome:
ypaBHEHUM M3yueHue u noBTOpeHUE TEOPETUYECKOTO
2.1 Perrenne HennHEHHBIX 24 4 4 2 - - - - - 14 - MaTepHaia 1o teme 1a00paTopHOH paboTHI,
YpaBHEHUM H3y4YeHHE IeNiei BRIIOTHEHUS paboThI, IPaBUIT

o OopMIICHHS OTUETA.

5




IloozomosKka K npaKkmuueckum 3aHamusim:
Uzyyenne matepuana no pazzaeny "Perenue
HEJIMHCHHBIX YPaBHEHUI", MOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MMPAKTHYECKIX
3aHATHAX.

Iloozomosxka pacuemuvix 3a0anuii: Permenue
THIIOBBIX 3a4a4 110 TeMe "Permenne
HEJIMHEWHBIX ypaBHeHUH". CTyneHTaM
HEO0XOIUMO TOBTOPUTH TEOPETUICCKUN
MaTepual, pa3o0paTh MPUMEPHI PEHICHUS
aHAJIOTHMYHBIX 3a]1a4, IPOBECTH PacyeThl 0
BapUaHTY 3aJaHMsl.

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 87--125
[2], 6--16
[5], 8--10
[6], 2--3

[7], cTp. 245-251

3 Pemmenne cuctem 32 18 Il0020mo6Ka K npaKmu4eckum 3auAmuam:
JIMHENHBIX W3yuenue marepuana no paszaeny "Pemenue
anre0pandecKux CHCTEM JINHEWHBIX alre0pandecKux
YpaBHEHMH ypaBHEHHH", HOATOTOBKA K BHINOJHEHHUIO
3.1 Pemmenue cuctem 32 18 3aJaHUi Ha MPAKTUYECKUX 3aHATHSIX.
JTUHEHHBIX Iloozomogka pacuemuyix 3adanuii: Pemenue
anredpanvecKux TUTIOBBIX 3aja4 1o TeMe "Pemenue cucrem
YpaBHEHUM JUHEHHBIX alreOpanyecKux ypaBHEHU'".
CryneHTaM HE0OXOMMO ITOBTOPHUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEHI
peLIeHHUs aHAJIOTHYHBIX 33714, IPOBECTH
pacdeTsl 110 BapuaHTy 3a/1aHHS.
H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:
[1], 145--157, 130--136, 202--218
[2], 16--36
[5], 11--15
[6], 4--5
[7], cTp. 202-215
4 [Ipubmmxenne 24 18 Iloozomoexa K npakmuyecKum 3aHAMUAM:
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(GYHKIMH 0 METOY

I/I3yquI/Ie MaTepurajia no pasaciy

HaNMEHBIINX "Ipubnmxenne pynxuid. MHK u
KBa/IpaToB. MHTEPIOIALUS", TOJrOTOBKA K BHIIOJIHEHUIO
WaTtepnionsiums 3a7aHUi Ha IPaKTHIECKUX 3aHATHSIX.
GyHKIHIA Ilodzomoeka pacuemnvix 3ad0anuii: Penenue
4.1 [Ipubmmxenne 24 18 THUIIOBBIX 337124 1o Teme "[Ipubmkerne
(GyHKIWH 110 METOTY ¢ynkmmit. MHK n uaTepnomsinus”. Ctynenram
HaWMEHBIINX HEOOXOANMO ITIOBTOPUTH TEOPETUIECKHUH
KBa/IpaTOB. Marepuall, pa3odpars NIPUMEPHI PEIICHHS
WaTtepnionsiums aHAJOTUYHBIX 337124, IPOBECTH PacUEThI IO
li0):090050%1 BapHaHTY 3aJaHUs.
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[1], 347--359, 366--380, 400--414
[3], 1--25
[5], 16--20
[6], 6--8
5 YncneHnoe 26 16 Ilodzomogka K nabopamophoii pabome:
HUHTETPUPOBAHUE U W3y4yenne n MOBTOPEHNE TEOPETHIECKOTO
mddepeHIrpoBaHNe Marepuana no teme "HucneHHoe
5.1 YucnenHoe 26 16 UHTETpUpOBaHue U AuddepeHpoBanme”,
MHTETPUPOBaHUE U M3y4YeHHUE 1eJIel BBITIOJIHEHMS JIADOpaTOPHO
i depeHupoBanme paboTsl, mpaBUI OPOPMIICHHS OTUETA.

Iloozomoska K npaKkmuueckum 3auamusim:
W3yuenne maTepuana no paszaeny "UnucnenHoe
MHTErpupoBaHue u auddepeHupoBanme”,
IMOJrOTOBKA K BBIMOJIHEHUIO 3aJaHNUi Ha
MPAKTUIECKUX 3aHATHSIX.

Iloozomoexa pacuemunvix 3a0anuii: Permenune
THUITOBEIX 3a7a4 1o TeMe "UuciaeHHoe
HHTETpUpoBaHue U nuddepeHmpoanue’.
CryneHTaM HEOOXOJUMO TIOBTOPHUTH
TEOPETHYECCKUIA MaTepHa, pa3oopaTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3a]1a4, TPOBECTH
pacyeThl M0 BapUAHTY 3a/IaHHUS.

H3yuenue mamepuanog 1umepanypHslix
UCMOUHUKOB:

[1], 426--451, 455--465
[3], 26--44




[5], 21--26
[6], 9--11

YucneHHoe penieHne
3agaun Komm

30

18

6.1

YucneHHoe penieHne
3agaun Komru

30

18

Ilodzomoeka K n1adopamopnoil padome:
W3ydeHne v MOBTOPEHHE TEOPETUIECKOTO
MaTepHaia 1o teme "UHCIeHHOe peleHne
3agaun Komm", n3ydenue eneii BRIMOTHEHUS
nmabopaTopHO pabOoTHL, IPaBUIT OPOPMIICHHS
oTyera.

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo pasgeny "UncinenHoe
peuenue 3agaun Komm'", moarotroska K
BBIITIOJIHCHUIO 33]13HPII>1 Ha MPAaKTUYCCKUX
3aHATUAX.

Ilodzomoeka pacuemnvix 3adanuii: Pemenve
TUTIOBBIX 3aja4 1o TeMe "UuncneHHoe pemeHue
3amaun Komm". CtyneHTaM He00X0IuMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0paTs mpUMepHI PEIICHUS aHATIOTUIHBIX
3a[ad, MPOBECTH PACUETHI IT0 BAPHAHTY
3aJaHHS.

H3yuenue mamepuanog aumepamypHsix
UCHIOUHUKOB:

[1], 476--516
[4], 2--30
[5], 27--29
[6], 12--14

UucnenHoe pelieHue
KpaeBbIX 33124

23.7

17.7

7.1

UucnenHoe pelieHue
KpaeBBIX 3a7a4

23.7

17.7

Iloozomoska K npaKkmuyueckum 3auamusim:
W3yuenne maTepuana no paszaeny "UucnenHoe
pewenue 3agaun Komn'", moaroroska
BEITTOJTHEHHIO 33JJaHUH Ha MTPAKTHYECKIX
3aHATHIX.

Iloozomoeka pacuemmnsix 3adanuii: PeneHue
TUIOBBIX 3aa4 1o TeMe "UncneHHoe peleHue
KpaeBbIX 3a1a4". CTyjeHTaM HeoOX0IMMO
MTOBTOPUTH TEOPETUIECKUIN MaTepuall,
pazo0paTh IpUMEPHI PEIICHUS AaHATIOTUIHBIX
3a/1a4, MPOBECTH PacyeThl IO BAPUAHTY
3aJaHHUs.

H3yuenue mamepuanog 1umepamypHulx
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UCMOUYHUKO06.
[1], 555--579
[4], 30--44
[5], 30--31
[6], 15--16
3adeT ¢ OLIEHKOH 0.3 - - - 0.3 -
Bcero 3a cemectp 180.0 32 16 16 0.3 115.7
Hroro 3a cemecTp 180.0 32 16 16 - - 0.3 115.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM

npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeiaam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoebl meopuu nozpewHocmen U MauuHHoU apugdmemuxu

1.1. OCHOBBI TEOPHH MOTPEIITHOCTEH U MAITMHHOW apu(PMETHKH

HcTounuku u kiaaccuUKaIus MOTPEIIHOCTEeH. AOCOMIOTHAS M OTHOCUTEIbHAS MOTPEITHOCTH.
Oxpyrnenue. Iloustue BepHoil 1udpsl. [lorpemHocTy (OTHOCUTENbHBIE) apUPMETHUYECKUX
omeparuii. [lorpemHocTh (QYHKIMM OJHOH W MHOTHX MepeMeHHbIX. OOYCIOBICHHOCTh
BbIUMCIUTENbHON 3amaun. [IpencraBinenue uucen B OBM. IloHATHS MalIMHHOIO SIICHIIOH,
MaIIMHHON O€CKOHEYHOCTH, MAITUHHOTO HYJIS. .

2. Pewienue nenuneiinvlx ypagueHuu

2.1. Peuienue HenmMHENHBIX YpaBHEHUN

ITocraHoBKa 3amaund MOMCKA KOPHS HEJIMHEHHOro ypaBHeHus. Jlokanmuzanus kopHeil. Mertop
OMCEeKIIMH: aITOPUTM U TeopeMa CXOIUMOCTU. MeToj mpoctoi urepanuu. JloctaTouHoe yciioBue
CXOJIUMOCTU. ANpPHUOpPHBIE W arlOCTEpUOpPHbIE OLIEHKKM norpemHoctd. lIpuBenenue k Buny,
ynobnomy st urepauuii. Meronx Herotona. Teopema cxomumoctu (0€3 10Ka3aTEIbCTBA).
HocrouncTtBa u Hemoctatku Metona HprotoHa. CkopocTh cxonumMocTd. Moaudukanuu Meronaa
HeroTtoHa (MeToa cexkymux, ynpouieHHbi Mmeto] HetoToHa 1 ap.)..

3. Pewenue cucmem Junetinblx aﬂ2e6pau1¢ea<ux VDG@HeHMlZ

3.1. Pemienne cucteM JIMHEHHBIX anreOpanyecKnx ypaBHEHUH

[TpsMble 1 UTEepalMOHHbIE METOBI peuleHus. Meron ['aycca u ero Mogudukanuu ¢ BBIOOPOM
IJIaBHOrO 3jeMeHrta. Tpynmoemkocth Meroma laycca. LU-pa3nokeHue MaTpulbl H - €ro
UCIOJIb30BaHuEe. MeToa NpOroHkKu. AJITOPUTM M TPYLOEMKOCTb Merona. HopMbl BEKTOpoB u
matpuil. OOycnoBiieHHOCTh 3amaum pemerust CJIAY. Uucno oOycnoBneHHoctu. IlocraHoBka
3anaun pemieHust CJIAY urepanlMOHHBIM METOAOM. MeToa NMpOCTOM UTepaluu, METOH 3eHmels:
QITOPUTMBI M TEOPEMBI CXOAUMOCTH. MeTon TmocienoBaTeIbHON BEpXHEH pellaKCalllu.
I'eomeTprueckass HHTEPIIPETALINS. .

4. Hpubnusicenue ynkuul no memooy Haumenbuux keaopamos. Hnmepnoasuus yukyuil

4.1. lIpubnmxenue GyHKUUN O METOY HAUMEHbIINX KBaJpaToB. HTepnonauus pyHkuni

[TocranoBka 3amaun npuOmkeHuss QyHkuuil. CpenHekBaapaTHUHOE YKJIOHeHue. Meton
HaMMEHBIIMX KBaJpaToB. BBIBOJ HOpMabHON CUCTEMBI METO/1a, €€ pazpemuMocTs. [Ipubnmxenue
anreOpanyeckuMu  MHOTOwiIeHamu. [locTtaHoBka 3amauum  r00ambHON  MOJTUHOMHAIBHOU
uHTepnosiuuy.  CylecTBOBaHME M €JUMHCTBEHHOCTh  MHTEPIOJSALUMOHHOIO  MHOTIOYIEHA.
Meuorounen Jlarpanxa. [lorpemnocts naTEpHOIAUUA. HTEpNIOIANMOHHBIN MHOTOWIEH HproToHa
C KOHEYHBIMU U C pa3[eJICHHBIMU Pa3HOCTIMU. .

5. Yucnennoe unmezpuposanue u_oudgepenuuposanue

5.1. YucneHnHoe uHTErpupoBanue u auddepeHurpoBanme

ITocTaHOBKa 3aauM YHMCICHHOIO MHTErpupoBaHus. PopMyssl NPSIMOYTOJIBHUKOB, TPAIELHM,
Cumricona u ux oneHku norpemHoctd. IlpaBmwiio Pynre ouenku norpemHocreit. Iloctpoenue
afanTuBHBIX npouenyp. [TocranoBka 3amaun unciaeHHoro nuddepennuponanus. Jlesas, npasas u
LIEHTpaJbHas pa3HOCTHBIE IPOU3BOHBIE (IIEPBOrO Nopsiaka). Bropas pasHocTHas npousBogHas. Mx
OIIEHKH MOrpemHOCTH. DOpMyJIIbl HHTEPIIOISIUOHHOTO THIIA. .

6. Yucnennoe pewenue 3adaqu Kowu
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6.1. Yucnennoe pemenue 3aaaun Kommn

ITocranoBka 3agaun Komm. Jluckperuzamus 3amgaud. OCHOBHBIE XapaKTEPUCTUKH YUCICHHBIX
METOJIOB:  SIBHOCTH/HESIBHOCTh, OJIHO-/MHOTOINArOBOCTh. AMNIMPOKCHUMAIIHS, YCTOHYHBOCTh U
CXOJIMMOCTb YUCJICHHBIX METOAOB. [IOHsSITHE O JIOKabHON W TI00ATBHOM MOTPEIIHOCTAX. SIBHBIM
metox Dinepa. Moaudpukanuu meroaa Ditiepa 2-ro nopsaka ToyHOCTH. HesBHBIN MeTox Ditnepa.
Uness moctpoenus MeroaoB Pynre-Kyrrel. OOmas ¢opmyna m-3TamHOrO  METOJA.
OpHomnapamerpuueckoe cemercTBo MeTooB PyHre-KyrTel 2-ro mopsiaka TOYHOCTH. MeTonbl,
OCHOBaHHbIE Ha wucnoiib3oBaHuu Gopmynsl Teiinopa. IlpaBuno PyHre orneHKHM HOTpemIHOCTH.
Opranuzanus mporpaMM ¢ aBTOMaTUIECKUM BBIOOpOM mmiara. [loHsTHe 0 )KECTKUX 3a/1a4ax..

7. Quciennoe peutenue kpaesgoix 3a0ay

7.1. YucneHHOE pelleHue KpaeBblX 3a/1a4

[TocranoBka kpaeBoi 3amaun. Jluckpermszamus 3amgaud. CeTka, CeTOYHbIE (QYHKIIMH.
[TocTpoeHrne pa3HOCTHOM CXEeMbl [UJIsl PEIIEHUS IMEepBOM KpaeBOM 3aJauyd € IOCTOSTHHBIM
K03 UIIMEHTOM TerIonpoBogHocTU. Paspemmmocts.  HMcrmonb3oBaHue MeTOAAa MPOTOHKU.
Y CTOMYMBOCTD, alllIPOKCUMALUS U CXOAUMOCTb. Pa3HOCTHAs cxema Jiis peuieHus MepBoil KpacBou
3aa4i C TePEeMEHHBIM KO3(PPHUIIMEHTOM TEIUIONPOBOJAHOCTH. ANMPOKCUMAIUS KPaeBbIX YCIOBUMN
BTOPOr'0 pOJa CO BTOPBIM MOPSJKOM TOYHOCTH. UMCIEHHOE pElICHUE HAadaabHO-KpPAacBOM 3aJadyu
JUIsl HECTALIMOHAPHOTO YpaBHEHMs TemionpoBogHOcTH. [locTtaHoBka 3amauu. SIBHas pa3HOCTHas
CXeMa M €€ CBOMCTBA. Y CIIOBHE YCTOMYMBOCTH. UHCTO HEsBHAs Pa3HOCTHAs CXeMa U €€ CBOWCTBA.
CummeTrpuuHas pa3HocTHas cxema. 3agada [upuxse mna ypaBHeHus: llyaccona. IlocranoBka
33/a4d B NpAMOYrojpHUKE. Jluckpermsamus 3aaadd, NOCTPOCHUE PA3HOCTHOM CXEMBlI Ha
MATUTOYEHYHOM IabsioHe. CBOWCTBAa pPa3HOCTHOM CXEMBI. YCTOHYMBOCTh, AaNNpPOKCUMALUA H
cxoauMocTh. MteparinonHasle MeTobl pemeHus. McenenqoBanue MaTpUIbl CUCTEMBL..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Teopus norpenrHocTel 1 MalIMHHAs apU(PMETHKA;
2. Pemenue ckansipHbIX YPaBHEHU;
3. Perienue cuctem JTUHENHHBIX anreOpanueckux ypaBHEHUI;
4. ITpubnuxenue GyHKUUH;
5. HucneHHoe UHTErpUpOBaHUE U AUPPEPEHIINPOBAHNUE;
6. Yucnennoe pemenue 3aaaun Komu qist OJY 1-ro nopska;
7. YUucneHHoe penieHre KpaeBoil 3aaauu s AMppepeHnaibHoro ypaBHEeHUs: BTOPOTo
MOPSIKA;
8. CBOICTBA BEIUUCINTEIBHBIX 3a1a4.

3.4. TeMbl 1a00paTOPHBIX padoT
1. OcHoBBI T€OpUH NOTrpeHocTe. Oco3HaHHOE UCTIOIb30BaHNe DBM;
2. PenieHne HEMMHEWHBIX YPaBHEHNH;
3. YncneHHOe UHTETPUPOBAHME;
4. YucneHHOe MHTETPUPOBAHKE U perieHue 3a1aun Komm.

3.5 KoncyabTanumu

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep paznena AuCIUTIIMHBI

O1eHOYHOE CPEACTBO

Konrl
JUCLUIUIMHE (B cooTBercTBHM C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1]2|3]4]5]6]7
3HaTh:
OCHOBBI TEOPUHU MOTPEIIHOCTH, YUCICHHBIE METOIbI Pacuerno-rpaduueckas
peLICHUS CKASIPHBIX YPABHEHUN U CUCTEM JIMHEMHBIX N/I-20mk-1 + |+ |+ pa6ora/ITorpenHocts GpyHKIMH. Penenue
anreOpanvecKux ypaBHECHUM cKaJsIpHBIX ypaBHeHUM u CJIAY
METOTbI IPUOIHKCHHS (PYHKIIUN, YUCIICHHOTO PacuerHo-Tpaduueckas
WHTETPUPOBaHUs U TU(DPEpEHIIMPOBAHUS, YNCICHHBIC pabota/llpubmxenue GyHKIIHIA.
METOAbI peIHGHI/ISI HaYaJIbHBIX 1 KpaeBHX 3a4a4 Jid I/II['ZOHK-l + + + + I—II/I(:JIeHHQe I/IHTerI/IpOBaHI/Ie u
nuddepeHInaTbHbIX YpaBHEHHMA nuddepeHnpoBanye, pelieHue 3a1a9u
Kommm
Ymern:
BBIBOJIUTH PacyeTHBIE (POPMYIIBI METO/IOB, CTPOTO JlaboparopHas pabota/Pemienue
00OCHOBBIBATh X CBOMCTBA (OIICHKH MOTPEITHOCTH, N/I-20mk-1 + HEJTMHEHHBIX YpaBHEHUI
CXOAMMOCTb, YCJIIOBUSI TPUMEHEHN )
AHATM3UPOBATH TOUHOCTH (MIOTPEIIHOCTH) TTOJTYYEHHOTO JlabopaTtopHast pabota/OCHOBBI TEOPUHI
YHCIIEHHOTO PEIICHUS, B TOM YHCIIE AaBaTh VI-20mc + norpemHocteld. Oco3HaHHOE
PEKOMEHIalliy IO BO3MOKHOCTH JIOCTHKEHUS ucnosib3oBanne 9BM
TpeOyeMoii TOUHOCTH
MPaBWJIbHO BBIOMPATh YMCIEHHBIA METO/I, ONKUpPasiCh Ha JlaboparopHas pabota/Pemienue 3agaun
aHallM3 XapakTepa MOCTaBICHHON 3a]]aui U 3HAHUE N-20nk-1 + | + | Koum
CBOMCTB COOTBETCTBYIOIINX METOJIOB
IPaMOTHO PEaTn30BbIBATh pacueTHbIE (POPMYITBI JlaboparopHas pabota/UucnenHoe
METOIOB, HCIIOJIB3YSl aJTOPUTMHUECKUE S3BIKA W -lomcs + WHTETPUPOBAHUE

nporpaMMupOBaHud UK CIICHUAIIBHBIC CPEACTBA
MAaTEMATUYCCKHUX MMaKCTOB MMPHUKIIAJAHBIX IIPOTrpaMM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. OcHoBbl Teopuu norpenrHocteit. OcoznanHoe ucroib3oBanne IBM (JlaboparopHas padora)
2. Pemienne 3anaun Komu (JTaboparopHas padota)
3. Pemenne HenuHeWHBIX ypaBHeHu# (JIaboparopras pabota)
4. Yucnennoe unrerpupoBanue (JlabopaTtopHas padota)

Dopma peanmsanuu: [Iposepka 3ananus
1. [Torpemnocts pynkuuu. Pemenne ckanspubix ypaBuenuit u CJIAY (Pacuerno-
rpadudeckas padbora)
2. [Tpubnmxenue pynkuii. YncnenHoe nHTerpupoBanue u quddepeHrupoBatme, peeHue
3anaun Komm (PacuetHo-rpaguueckas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nod)
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU ¢ [lonoxenrem o OamIbHO-peUTHHTOBOM crucTeme s cryaeHtoB HUY «MOW»

B numiom BeICTaBIsIETCS OIICHKA 3a 4 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. AmocoB, A. A. BeruncnutenbHble METOJIBI : yaeOHoe ocodue / A. A. Amocos, 1O. A.
Hy6unckuit, H. B. Kormuenona . — 4-e u3n., crep . — CIIO. : Jlann-TIpecc, 2014 . — 672 c. —
(YueOnuku 115 By30B. CrienmanbHast nuteparypa) . - ISBN 978-5-8114-1623-3 ;

2. Kazenkun, K. O. Yka3zanus K penieHuo 3a1a4 o BbIUUCIUTENbHON MaTeMaTke. Teopust
norpemHocteld. Henuneltnble ypaBHeHus. CHcTEeMBI JIMHEHHBIX alreOpandeckux ypaBHEHUH :
METOMYECKOEe TOCOOME M0 KypcaM BBIYUCIUTEIbHBIX METOAOB 10 BceM Harpasienusm / K. O.
Kazenkun, Mock. suepr. ua-t (MOU TVY) . — M. : U3parensckuit sjom MOU, 2009 . — 36 c.;

3. Kazenkun, K. O. [Tpubmmxenue ¢pynkiuil. Uucnennoe nuterpupoBanue. UucnenHoe
TuddepeHpoBaHne. YKa3aHus K pelIeHUI0 331a4 110 BHIYUCIUTENIbHON MaTeMaTHKe :
METOMYECKOoe Mocodue mo Kypcy "Beraucnurenbupie MeToabl" s cTyenToB MOU no Bcem
HanpasieHusm noarotoBku / K. O. Kazenkun, Ham. uccnea. yu-t "MOU" . — M. : U3natensckuit
nom MOU, 2012 . —44 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4384;

4. Kazenkun, K. O. Uucnennoe pemenue 3anaun Komn. YucneHHoe pelieHne AByXTOUYEYHbIX
KpaeBbIX 3aJa4. YKa3aHUs K PEIICHUIO 33/1a4 10 BEIUUCIUTEIbHON MaTEMAaTHKE | METOANYECKOE
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nocobue 1o Kypcy "BreruncnurensHueie MeToabl" IO BceM HanpasieHusM noarorosku / K. O.
Kazenkun, Hau. uccnen. yu-r "MOUN" . — M., 2014 . - 44 c;

5. Amocoga, O. A. YrpaxHeHus 0 OCHOBaM YHCJIEHHBIX METOJIOB : 33JJAYHUK ISl BCEX
HarnpaieHuit noaroropku HUY "MOH" / O. A. Amocosa, A. E. Becrdanbckuid, I'. B. Kpynun,
Hau. uccnen. yu-t "MOU" . — M. : U3a-so MDU, 2016 . —32 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=8726;

6. AmocoBa, O. A. BerunciuTenbHble METObI C IPUMEHEHUEM MAaTEeMaTUYECKOTO MaKeTa
MATHCAD : Coopuuk nabopaTopHbIX paboT. MeToauueckoe HocoOue 1Mo BHIYUCITUTEIBHBIM
MeToaam st Beex (akynbreroB MOU u ciymareneir @IIKIT / O. A. Amocosa, B. I1. I'puropses,
C. b. 3aitueBa, Mock. suepr. un-t (MOU TVY) . — M. : U3a-80 MDBU, 2000 . — 64 c.;

7. AmocoB A. A.,Jlyounckuii 1O. A.,Konmuenosa H. B.- "Beruuciurensubsie metonbl", (4-¢ u3m.,
crep.), U3marenscrBo: "Jlans", Cankr-IlerepOypr, 2021 - (672 c.)
https://e.lanbook.com/book/168619.

5.2 JInueH3MO0HHOE U CBOOOHO PAacpoCTpaHsieMoe MPOrpaMMHOe oDecrieYyeHne:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamM;

3. Windows / OnepannonHas cucreMa ceMmeiicTpa Linux;

4. MathCad;

5. Maiinn Buneokondepenuuu;

6. Python.

5.3 UnrepHeT-pecypchl, BKiIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. Dnexkrponnas oudmorexka MOU (36 MIOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

Tun noMeneHust

Homep ayauropun,
HAHMeHOBaHHe

OcHamenue

Y4eOHble ayAUTOpUU IS
IIPOBEJIEHUS JIEKIIMOHHBIX
3aHATHI U TEKYIIETO

H-203, JIekunonnas
yueOHas ayJuTopHs

rapTa co CKaMbeH, CTOJI IPENOaaBaTes,
CTYyJ, TpUOYHa, MyJIbTUMEIUHHBIN
IIPOEKTOP

KOHTPOJIA K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
NBII
VY4eOHble ayAUuTOpUU IS M-815, Yuebnas rapTa co CKaMbei, CTOJI Mpero1aBaTes,
MIPOBEICHUS PAKTUUECKUX ayIUTOpUS CTYJI, TOCKa MEJI0Bas
3aasatuit, KP u KII M-915, Yuebnas CTOJI, CTYJI, JOCKA MEJIOBast
ayIUTOpUS
2K-120, MammHHBIM 3a1 cepBep, KOHAUIMOHEP
NBII
VYuebnsie aymuropuu s | K-120, MammaHBIH 3251 cepBep, KOHAULIUOHED
MPOBEAEHUSA MBI
1ab0paTOPHBIX 3aHATUN K-113, KoMnbrotepHblii CTOJI, CTYJ, JOCKAa MEJIOBas,
knacc MBI] KOMIIBIOTEPHAsL CETH C BBIXOIOM B

WNHTepHeT, MyJIbTUMEINWHBINA TPOEKTOP,
9KpaH, KOMIIBIOTED IIEPCOHAIbHBIN,
KOHJIULIHOHEP

K-115, KomnberotepHslii
kiacc VIBI]

CTOJI, CTYJI, BEIIAJIKA IJId OACKIBI, JOCKa
MCJI0Basi, KOMIILIOTEpHAsA CETh C BEIXOAOM
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B MHTEpHET, MYyJIbTUMEIUITHBII
MIPOEKTOP, KOMITBIOTEP MEPCOHAIBHBIN,
KOHJAUIIMOHED

VY4eOHble ayAUuTOpUHU IS

K-120, MamuHHEIH 3a71

cepBep, KOHIUIUOHED

MPOBEICHUS HBI],
IIPOMEXYTOUHOMN I'-306, Yuebnas rapTa co CKaMbe, CTOJI IPEIoiaBaTes,
aTTecTaluu ayJIMTOPUS CTYJI, JOCKa MEJIOBast
ITomemenus nis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIIbBHOU PabOThI KommnbrorepHsrii MMCHEMEHHBIH, BEIIAJIKA JI1 ONEXKIbI,

YUTaIbHBIN 3aJ1

KOMITbIOTEPHAs CETh C BBIXOJOM B
HNHTepHeT, KOMIbIOTEP MEPCOHATIbHBIN,
MIPUHTEP, KOHJAUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

M-714,
IIpenonaBarenbekas
kap. MKM

pabouee MeCTO COTPYIHHUKA, CTYJ, mKad,
mkad A7 JOKYMEHTOB, mKad Juist
OJIeXk1bl, TyMOa, JOCKa MeIoBas,
MYJIbTUMEIMMHBIA ITPOEKTOP, IKPaH,
KHUTH, Y4€OHUKH, TOCOOUSI

[Tomerienust st XpaHeHUs
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

M-713/1, YuebHo-
Hay4JHast 1abopaTopust
kad. MKM

pabouee MeCTO COTPYAHHKA, CTYII, IKad,
mkad A7 01ekKAbl, TyMOa,
KOMITBIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, KOMITBIOTEP MEPCOHAIBHBIH,
KHUTH, Y9€OHUKH, TOCOOUS

15




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BreraucnurensHbIie MCTOJbI

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5
KM-6

OcHoBHI Teopun norpentHocteit. Oco3zHanHoe ucnonb3oBanue DBM (JlabopaTopHas pabora)
Pemenue HenuHeiHbIx ypaBaeHuii (JlabopaTopHas pabora)

[TorpemHocts ¢pyHkIMu. Pemenue ckansapubeix ypapHeHuit u CJIAY (PacuetHo-rpaduyeckas
pabora)

Yucnennoe nnrerpupoBanue (Jlaboparopuas padora)

Pemenue 3amaun Komu (JJaGoparopnas padota)

[Tpubmmkenue ¢pyukuil. YucneHHoe HHTErpupoBaHue u quddepeHIpoBaHue, pelieHrne
3agaun Komm (PacuerHo-rpaduueckas padbota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

HNnnexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHbl KM: L 2 3 4 > 6
paznena Henens 4 8 10 13 15 16
KM:
1 OCHOBBI TEOPUH MOTPELTHOCTEN ¥ MATUHHON
apuMETUKHU
11 OCHOBBI TEOPUH MOTPELTHOCTEN Y MAITUHHON + +
' apuQMEeTHKHU
2 Pemenne HeMMHENHBIX YpaBHEHUN
2.1 PemreHne HeMMHENHBIX YpaBHEHUN + +
3 Pemenue cucteM TMHEHHBIX anredpanyeckux
ypaBHEHUH
31 Pemenne CHCTEM JMHENHBIX adredpanyecKux +
ypaBHEHUH
[Tpubnmxenue GyHKUUH 10 METOTY
4 HAaUMEHBIINX KBaJpaToB. HTepnoasus
byHKIMI
[Tpubmmkenne GyHKIUN 10 METOTY
4.1 HAaUMEHBIINX KBaJpaToB. MIHTepnoasaus +
byHKIMMA
5 YucneHHOe UHTETPUPOBAHUE U
nuddepeHnrpoBanme
51 YucneHHOe UHTETPUPOBAHUE U + +
' nuddepeHnrpoBanme
6 Yucnennoe pemenue 3aaaun Kommn
6.1 YucnenHnoe peuienue 3aaaun Komm + +
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YucneHHoe peleHne KpaeBbIxX 3a1a4y

7.1

YuciaeHHoe PCIICHUEC KPACBLIX 3aJ1a4

Bec KM, %:

10

20

10

25

25

10
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