MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 12.03.04 buorexunyeckue cucreMbl M TEXHOJIOTHH
HaumenoBanue o0pa3zoBare/ibHOM NporpaMmbl: buorexnuyeckue U MeIMIUHCKHE aNMAPAThI U CHCTEMBI
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obs13aTenbHas
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auent y y B1.0.12
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
Py 3 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 3 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 16 4yacoB;
JlabopaTopHbie pa6oThI 3 cemecTp - 16 yacos;
KoncyabTanum 3 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 3 cemectp - 113,5 yacos;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
JlaGopaTopnasi pabora
PacueTrHo-rpaduyeckasi padora
TecTtupoBanue
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 3 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoOeHHSI MUCHUIIMHBI. COCTOMT B H3YyYEHUH TEOPETUYECKUX OCHOB M IPHUHIIMIIOB
IIOCTPOEHUS COBPEMEHHBIX YHCIEHHBIX METOJO0B, BCECTOPOHHEE OCBOECHHE METOJIOB YHUCIEHHOIO
pellleHus] OCHOBHBIX MaT€MaTHYeCKHX 3a/ay, BOSHUKAIONIMX B WHXKEHEPHOM MpakTHKe, (hopMHpoBaHHE
HNOHATUH O crnoco0ax NPUMEHEHUsl YUCIEHHBIX METOJOB Ui MOCTPOEHUS MAaTeMaTHYECKUX MOJENEH U
IIPOBE/ICHUS PACYETOB 11O HUM.
3agauu AMCUMIIMHBI
- U3yYEHHUE NIPUHLUIIOB YUCICHHOTO PEUICHUSsI MaTEMAaTUYECKHX 3a/1a4 C 3aJJaHHON TOYHOCTBIO;
- OCBOCHHE OCHOBHBIX YHMCJIEHHBIX METOOB PEILIECHNUS HEJIMHENHBIX YPaBHEHUI U CUCTEM
JIMHENHBIX YPABHEHUM, YUCIEHHBIX METOJOB alllIPOKCUMAIUH;
- OCBOCHHE OCHOBHBIX METOJIOB YHCICHHOTO TU(PepeHIIMPOBAHUS M HHTETPUPOBAHUS,
YHUCIIEHHBIX METOJIOB perieHus quddepeHInanbHbIX ypaBHEHUH;
- IpUOOPETEHNE HABBIKOB ITPAKTUYECKOTO IPUMEHEHNS YUCIEHHBIX METOJI0OB U IOCTPOCHHUS
BBIYMCIIUTEIIbHBIX AJITOPUTMOB JUIsl pELICHUSI MAaTEMAaTUYECKHX 3a/1a4 B MHKEHEPHOU IPAKTHKE.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMEHOBaAHUC KOI[ U HAUMECHOBAaHUC 3anﬂaﬂnp03amﬂﬂe pe3yJabTaThl Oﬁy‘leﬂl/lﬂ
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUsI
KOMIICTCHIIUU
OIIK-1 Cnocoben WJ-20mnk-1 [Ipumensier 3nanus | YMCTh.
IIPUMEHSATH €CTECTBEHHBIX HAYK U - IPAaBHIIbHO BBIOMPATH M NPHMCHSTH
€CTeCTBEHHOHAYYHbIC U MaTeMaTHYeCcKue MeTonsl qusa | TACICHHBIC METO/IbI, OIIUPAsACh Ha aHaAINA3
OOLIEMH)KEHEPHBbIE 3HAHUs, | pPELIeHUs 3a7a4 XapakTepa IOCTABJICHHON 3a1a4u;
METO/Ibl MATEMAaTUUYECKOTO | TEOPETHYECKOTO U - OLICHHBATh TOYHOCTB (IIOrPEIIHOCTS)
aHaJIM3a U MOJIETIMPOBAaHUS | IPUKIIAJHOTO XapakTepa IIOJIy1€HHOT'0 IUCIIEHHOTO PEIICHUS.

B MH>KEHEPHOU
JeATeILHOCTH, CBSI3aHHOM C

pa3paboTKoii,

POCKTHUPOBAHUEM,

KOHCTPYHUPOBAHHEM,

TEXHOJIOTUSIMH

TIPOM3BOJICTBA U

9KCILTyaTaI[uH

OMOTEXHHUYECKHUX CHCTEM

OIIK-4 Cnocoben N/I-20mk-4 Mcnonb3yer 3HATh:

TIOHMMATh OPMHIMIIE] COBpEMEHHBIC - MaTEeMaTHYECKHUE METO/IbI YUCICHHOTO
paboThl COBPEMEHHBIX nH(pOpMaIMOHHBIE peIIeHNs HETMHEHHBIX YPaBHCHNH;
MH()OPMAIIMOHHBIX TEXHOJIOTUH TPH PEIICHHUH - MaTEeMaTHYECKHUE METO/IbI YUCICHHOTO
TEXHOJIOTUH 1 3a/1a4 PO eCCHOHATBLHOM T GEepeHITMPOBAHUS U UHTETPUPOBAHUS;
UCIIOB30BaTh MX JIJIS JeSTeIbHOCTH - MaTEMaTHYECKHUE METO/IbI YUCICHHOTO
peleHus 3a1a4d pCILICHHS CUCTEM JIMHEHHBIX YPaBHCHH.
npohecCuOHANBHOM

JeSITETbHOCTH YMETh:

- pC€aIN30BBIBATH PACYCTHBIC AJITOPUTMBI
YHUCJICHHBIX MCTOAOB, UCTIOJIb3Ys
AITOPUTMHUYCCKUC SA3BIKH
nporpaMMupOBaHud WU CIICHIUAJIbHBIC
Cpe€acTBa MaTEMaTHYCCKUX IMaKETOB
IMPUKJIAAHBIX ITPOTrpaMM.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlucuuiuiiHa OTHOCHTCS K OCHOBHOM Ipo(eCCHOHAJBbHOW 00pa3oBaTeNbHON Iporpamme
buorexnnueckue u mMenuuuMHCKKUE annapatel U cuctemsl (nanee — OIIOIN), HampaBieHHs] TOATOTOBKU

12.03.04 buoTexHMYECKHE CHCTEMBl W TEXHOJOTHH, YPOBEHb OOpa3OBaHUs: BBICIIEE OOpa3oBaHUE -
OaxanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HaTh BBICIIYIO MATEMATUKY

- 3HaTh UH()OPMATHUKY

- yMeTh ucnosb3oBaTh naker MathCad fuist perenust pacueTHbIX 3a/1a4

Pe3ynbraTel 00yueHuHs, MOTydEHHBIC IPH OCBOCHUH JUCLUUILIMHBL, HEOOXOANMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI 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 — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Baenenue B Teopuio 9 3 2 - 2 - - - - - 5 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
MOTpENIHOCTEN Wzyuenne maTepuana no paszaeny "BeeneHue B
11 BBeznenue B Teoputo 9 2 - 2 - - - - - 5 - TEOPHUIO MOTPENIHOCTEHN" OTOTOBKA K
MIOTPEIIHOCTEH BBINIOJIHCHUIO 33JaHUM HA IPAKTUYECKUX
3aHATHAX
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"BBeaenue B TEOpHUIO NOrpetHocTel"”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], cTp. 25-46
[2], cTp. 5-14
2 YucneHHbIE METOIBI 20 4 4 2 - - - - - 10 - Camocmoamenvroe usyueHue
pELICHUs HETMHEIHBIX meopemuyuecko20 mamepuana: Vzyuenue
YpaBHEHHIA. JIOTIONTHUTEIHHOTO MaTepraa o pasaery
UYucneHHble METO/bI "YuceHHBIE METO/IBI PEIICHUS HETHHEHHBIX
TIOUCKA DKCTpEMyMa ypaBHeHUM. UNCIIEHHbIE METO/IbI TIOKCKA
GyHKIIH IKCTpeMyMa QyHKIUH"
2.1 YucieHHbIE METOIBI 20 4 4 2 - - - - - 10 - Iloozomoeka K nabopamopnoii pabome: J1iist

peLIeHUs HeTMHEHHBIX
YPaBHEHHH.
YuncneHHbIe METOBI
TIONCKa AKCTpEMyMa
dbyHKIHH

BBITIOJTHEHHS 33/IaHUH 110 J1aOOpaTopHOH padboTe
HEO0OX0AMMO TPeIBapUTEIBEHO U3YUHTh TEMY 1
3aJ1a4 BBHITIOJHEHUS JTA00paTOPHOU paboTHI, a
TaK K€ U3yUUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paszene "UncIeHHBIE METOABI PEIICHHS
HEJTMHEWHBIX YpaBHEHUN. YHCIIEHHbIE METObI
MTONCKA DKCTpeMyMa (pyHKIH'" MaTepuaty.

5




IToozomoeka K npaKmuuecKum 3anamusim:
U3zyuenue maTepuana mo pasaeny "UucieHHbie
METO/IbI PEIICHUS HeTMHCHHBIX yPaBHCHUH.
YucneHHbIe METOIBI TOUCKA IKCTPEMYyMa
¢yHKIUK" TOATOTOBKA K BHITTOJHEHUIO 3aJaHUH
HA MPaKTHYECKUX 3aHITUIX
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:

[1], ctp. 87-127, 286-333, 338-340

[2], cTp. 15-22

YucieHHbIE METOIbI
pElIeHUs] CUCTEM
JIMHEWHBIX
anredpanvecKux
ypaBHEHUU

36

20

3.1

YucyieHHbIE METOIbI
pElIeHUs] CUCTEM
JIMHEHMHBIX
anreOpanaecKux
YpaBHEHUU

36

20

Ilodzomoeka K nadbopamopnoit padome: Jns
BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
TaK K€ U3yUUTh BOTIPOCH BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "HucneHHble METOBI PELIEHUS CUCTEM
JTUHEHHBIX anreOpandecKuX ypaBHEHUH'"
MaTepHany.

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
W3yuenue matepuana no pazzaeny "HucieHHble
METO/IbI PEICHUsI CUCTEM JTIMHEHHBIX
anreOpandecKux ypaBHEHHH'" IMOATOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"UucneHHble METObI PELLIEHUS] CUCTEM
JMUHEHHBIX aNreOpanmdecKux ypaBHEHUH'"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHM3a/1a4 110
pazneny "UucneHHbIe METOIbI PEIIEHUSI CUCTEM
JIUHEHHBIX anreOpandecKux ypaBHEHUH'" .
CryneHTsl HeOOXOAUMO ITOBTOPHUTH
TEOPETUIECKUI MaTepuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3a]1a4. IPOBECTH
pacdeTsl Mo BapHaHTY 3a/IaHUS U CIeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUs MCTIONIB3YOTCS

6




CIIEIYIONINE YIPAKHCHUS:
H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:
[1], ctp. 130-175, 202-217
[2], cTp. 23-36

[Ipubmmxenne
¢hyakouit. Meton
HaWMEHBIINX
KBa/IpaTOB.
WHaTepnonsuus
dhyHKIMHA

20

10

4.1

ITpubnuxenue
¢ynkumii. Meron
HaMMEHBIINX
KBaJ[paToB.
Hurepnonsuus
dbyHKIMHA

20

10

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3a[aud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOIMPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszzaene "lpubmmwkenue GyHkuii. MeToxn
HaMMEHBIINX KBaApaToB. MHTepnomsms
¢byHKIMi" MaTepuany.
Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"[Mpubmmxenne GyHKIMA. MeTo HaUMEHBITNX
kBagpaToB. HTEpIOIAINS QyHKIIHA"
MOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"[Ipubnmxenne GyHkIuil. MeTox HAaMMEHBIINX
kBazparoB. MHTepriomnsust GyHKImi"
Ilooz0mogka pacuemupix 3adanuii: 3ananus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pasgeny "[lpubmmxenne pynknuii. Meron
HaMMEHBIINX KBaApaToB. MHTepnomsms
¢yakuuit". CTyIeHTH HEOOX0IUMO TOBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEI
peLICHUs aHAJIOTUYHBIX 33/1a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CIEJaTh
BBIBOJIBI. B KadecTBe 3a/1aHUs HCHIOIB3YIOTCS
CIIEIYIOIINE yIPaKHEHHUS:
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], cTp. 347-359, 366-380, 400-406

[3], cTp. 5-23




YuciaeHHoe

i depeHIupoBaHe.

Uucnennoe
HMHTETPUPOBAHUE.
UHucneHHoe peleHue
3agaun Komrm.
UHucneHHoe peleHue
KpaeBoH 3a1auu

59

14

35

5.1

YucneHHoe

nddepeHIrpoBaHue.

Yucnennoe
WHTETPUPOBAHUE.
HucnenHoe pelieHue
3aaayu Komu.
HucnenHoe peuieHue
KpaeBoii 3a1aun

59

14

35

Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
"UucnenHoe nudepeHimpoanne. YnucieHHoe
HHTETpHUpOBaHue. YNCIEHHOE peNIeHUE 3a1a4n
Komm. YncienHoe pemeHne KpaeBoii 3agadu’
Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "Uncnennoe nuhepeHIupoBaHue.
Yucnennoe unrerpuposanue. YucieHnoe
pemenue 3agauu Kommu. YncnenHoe penieHue
KpaeBoit 3aaun”. CTyIeHThl HEOOXOAUMO
MOBTOPUTH TEOPETUIECKUH MaTepHal,
pa3o0paTh NpUMEpPHI PEIICHU AaHATOTUYHBIX
3a7a4. MPOBECTH PAacyeThl 10 BAPHAHTY 3aaHUS
U cIIeTaTh BHIBOABL. B KadecTBe 3amaHus
HCTIONB3YIOTCS CIICTYIONINE YIPaKHEHNUS:
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHMS 33/IaHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4M BBITIOIHEHHMS TaOOpaToOpHOil paboThI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "HucnenHoe quddepeHnnpoBaHue.
UucneHHoe HHTErpUpoBaHue. YnciaeHHoe
pemenue 3agauu Komm. Yncnennoe penienne
KpaeBoil 3a1aun" Marepuany.
I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenne matepuana no paszaeny "Hucnennoe
muddepennmupoBanue. YucieHHOE
MHTETpHpoBaHue. YncIeHHoe peleHne 3a1a4n
Kommu. YUncnenHoe penieHue kpaeBoit 3agaun”
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MPaKTHYECKUX 3aHITUSIX
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[1], cTp. 426-461, 477-510, 534-542, 555-563
[3], cTp. 24-44
[4], cTp. 5-44




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 - 2 - - 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 - 0.5 1135

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bseoenue 6 meopuio nozpewnocmen

1.1. BBenenue B TEOPHUIO MOTPENTHOCTEN

HcTounuku u kiaccuukanus MorpemHocTei. AGCOMOTHAS W OTHOCHUTEIbHAS MOTPEIIHOCTH.
[Torpemuoctn  apudmerndeckux oneparnuii. IlpencraBnenne uymcen B DBM. IlorpemHoctn
OKpPYIJICHUS.

2. Yucnennvie memoosl peuienus Heluneunvix ypasuenull. Quciennvie memoovl noOucKka
aKcmpemyma yuKuuu

2.1. UucneHHble METO/IbI PEIICHUSI HETMHEHHBIX YpaBHEHUN. YN CIEHHBIE METObI IIOUCKA
AKCTpeMyMa (PYHKIIUU

ITocTaHOBKa 3amaun TIOWICKAa KOPHS HEJIMHEWHOro ypaBHeHUWs. Meton Oucekumu. Merton
npoctoil wurepauuu. Meton Helorona. /[Ipyrue wurepanMoHHbIE METOABI (METOJA CEKYIIMX,
yrpoleHHbiii Meron HeroTona u ap.). Pemienue cuctem HelMHEWHBIX ypaBHeHUH. UucieHHbIE
METOJIbI MTOMCKA 3KCTpeMyMa (DYHKIUHA OJHOTO MEPEMEHHOTO: ONTHMAJBHBIA MACCHUBHBIA TMOWCK;
METOJ JIeJIeHUs OTpe3ka momojam; Meron duboHayum; METOJ 30J0TOr0 cedeHHs. UuciacHHbIC
METOJIbl MHOTOMEPHOW MHUHUMHU3ALWNA: METOJ MOKOOPAMHATHOI'O CITYyCKA; TPAaJUEHTHBIA METOJ
HaUCKopeunuiero cinycka; Metoq HeioToHa; MeToa eopMUpPyeMOro MHOTOIpaHHUKA.

3. Yucneunvle memoobvl peweruAa cucmem JAUHECUHBIX aﬂ2e6pauuecmtx VDCIGHQHM?Z

3.1. YucneHHbIE METO/IBI PEIICHUSI CUCTEM JIMHEHHBIX aIreOpanyecKux ypaBHEHUIMA

[locTanoBka 3ajauM peIIEHUS CHCTEMbl JIMHEWHBIX anreopanueckux ypaBHeHuit (CJIIAY).
[Tpsmbie metoanl pemenust CJIAY. Meton I'aycca u ero mMoaudukanuu ¢ BbIOOPOM TIIABHOTO
anemMenTta. LU-pa3noxeHnne MaTpulbl U €ro UCIoyib3oBanue. Metoa Xonenkoro. MeTo nporoHku.
Hrepanmonnsie Meto bl petienus CIIAY: metoa SIkobu, Metox 3eifiens, MeTo 1 peiaKkcaluu.

4. Hpubnuosicenue pynkuun. Memoo naumenvuux keaopamos. Unmepnoaauus pyukyui

4.1. lIpubnmxenne pyHKuMA. MeTo HaMMEHbIIUX KBaapaToB. MHTepnosuus GyHKunn

[TocranoBka 3amaun npuOmwkeHuss QyHkuuil. CpenHekBaapaTHUHOE YKJIOHeHHe. Meton
HalMEHbIIMX KBajpaToB. I[locTaHoBKka 3agaun I100adbHON MOJMHOMHAIBHON WHTEPHOJISALMH.
Cy1iecTBOBaHUE W €AMHCTBEHHOCTh WHTEPHOJBIIIMOHHOTO MHoOrowieHa. MHorouneH Jlarpanxa.
[TorpemHocTs MHTEpHOAANUK. VHTEpNOIANMOHHBIM MHOrowieH HplOTOHa ¢ KOHEYHBIMH U C
pa3JeNeHHbIMHU PAa3HOCTSIMH.

5. Qucneunoe oudepenuuposanue. Qucnennoe unmezpuposanue. Qucnennoe pewernue 3adayu
Kowu. Yucnennoe pewienue kpaesou 3a0aqu

5.1. Yucnennoe auddepenurpoanue. YncieHHOe HHTETpUpoBaHue. YNCIEHHOE pelIeHne
3agaun Komm. YnciieHHOE pellieHre KpaeBou 3a1auun

[TocranoBka 3amaum uyucieHHoro nuddepeHnupoBanus. JleBas, mpaBas W ILEHTpalbHas
Pa3HOCTHBIE TIPOM3BOJHBIE (TIEpBOro mopsiaka). Bropas pasnoctHas mpowusBogHas. [locranoBka
3a/1a4d YUCIIEHHOTO HMHTErpupoBaHus. DOpMysbl MPSIMOYTOIbHUKOB, Tpanenuii, CUMIICOHA U UX
oneHkn mnorpemHoctd. [locranoBka 3amaun Komm u ee reomerpuyeckuid cmbici. OCHOBHBIE
XapaKTePUCTUKU YHUCICHHBIX MeTOoNoB. [loHsATHE O JOKambHOW W TIOOANIBHON IMOTPENIHOCTSIX.
SBHBII MeToa Dinepa. Moaudukanuu Metona Disepa 2-To MOpsiAKa TOYHOCTH. HesBHBIN MeTOT
Oiinepa. Ilpunmunel noctpoenuss metooB Pynre-KyTTel. OnHonmapamMeTpuuecKoe CeMencTBO
MeTon0B Pynre-Kyrrel 2-ro nopsaka. Meron Pynre-Kyrtel 4-ro nopsaka. Pemenue 3anaun Komm
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Ui cucteM audQepeHnaIbHbIX YpaBHEHUH W ypaBHEHHH m-ro mopsiaka. [locraHoBka kpaeBoi
3afaun Ui TudepeHaIbHOr0 ypaBHEHUs: BTOporo mnopsaka. Juckperusanus 3agaun. Cerka,
cerounble GpyHkuuu. [loctpoenne paznoctHol cxembl. Mcnonb3oBanue Meroaa nporosku. Ouenka
MOTPEIIHOCTH CETOYHOTO PEIICHUS.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

. 7. YucienHele MeToAbl perieHus 3aaaun Komw;

. 2. Pemienne HeMMHENHbBIX YpaBHEHUI;

. 3. IIpsaimbie meTonibl pemienus CIIAY;

. 4. Utepaunonnsie meto bl pemenus CJIAY;

. 5. Ilpubnmxenue GyHKIINIA,

. 6. UncneHHOe MHTETPUPOBAHUE;

. 8. UnclieHHbIE METOBI PELICHUS ABYXTOUCUHON KpaeBOM 3a/1a4H;
. 1. Teopusi nOorpemIHoCTeN.

01N DN B W —

3.4. Tembl 1260paTOPHBIX PadoT
1. 1. Pemiennie HeMMHEMHBIX YpaBHEHUI;
2. 2. Pemenue CJIAY uTepalilmoOHHBIMU METOAMU;
3. 3. [Ipubmmkenue GyHKIUI;
4. 4. Yucnennoe pemenue 3anaun Komm.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaenue maTepHaioB 1o Kericam pasjena "BBenenue B Teopuro norpemHocren”

2. OO6cyxneHue MaTepualioB MO Kelicam pasfena "UuciaeHHble METOJbl pELICHUS
HEJIMHEHHBIX ypaBHEHUH. UNCIIeHHbIE METOBI TIOMCKA dKCTpeMyMa QyHKIIH"

3. OOcyxaeHne MaTepualoB Mo Kelcam paszzaena "UucIeHHblE METOAbl PEIIEHUS CHUCTEM
JUHENHBIX anreOpanyeckux ypaBHEeHH"

4. OOcyxneHue wmarepuaioB Mo Kkedcam paznena "l[lpubnmxenune ¢yHkmit. Metox
HauMEHBIINX KBaapaToB. MHTepnonsauus GyHkuit"

5. OO6cyxneHue wmarepuaioB Mo Kedcam pasgena "UucneHHoe auddepeHurpoBaHue.
Yucnennoe mHTErpupoBanue. Uncinennoe pemienne 3amaun Komm. YuncieHHoe pemieHue
KpaeBoii 3anaun”

Texywuii konmpons (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPOTIPUATHH 10 pa3jieny "BBeaeHue B Teopuio morpemnoctei"

2. KoHcynbTanuu HampapieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/laHUs JUUIsl BBIIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATHN MO pasjaeny "UHCIEeHHbIE METOAbl pPEHICHUs HEJINHEWHBIX
ypaBHeHUH. YHCIIEHHbIE METO bl TIOMCKA SKCTpeMyMa QyHKIHH"

3. Koncynpranuu HarpaBieHbl Ha MMOJyYE€HHE WHIWBHUIYaTbHOTO 33aHUS JJISl BHITOJIHEHHUS
KOHTPOJIbHBIX MEPONpPHUATHH 10 pasfeny "UWCIEHHbIE METOAbl pEIIEHUS CHUCTEM
JUHENHBIX anreOpandyeckux ypaBHEeHH"

4. KoHcynbTaluy HarpaBieHbl Ha MOJyY€HHE WHIUBHYaIbHOTO 33JaHUs JJISI BHITOJHEHHS
KOHTPOJBbHBIX MeponpusaTuil no pasaeny "[lpubnmxenne Qynkunii. MeTos HaMMeHbIINX
kBagparoB. MHTepnomsiuus GpyHkuuis"

. KoHcynpranuu HanpasiieHbl HA MOJYyYEHUE WHIWBUAYAJIbHOTO 3aJaHUS U BBIIOJIHEHUS

5. Komcy ya y
KOHTPOJILHBIX MEpONnpHUsATUi 1o pazzaeny "YucnenHoe nuddepennupoanue. YucieHHoe
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uHTerpupoBanue. YucnenHoe pemenue 3agaun Komm. YucineHHoe pelieHHE KpaeBoid
3agayn’

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeSyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arm1aHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110
THCIUIIIIMHE
(B COOTBETCTBUH C pa3zeiioM 1)

Konpr
WHUKATOPOB

Howmep paznena
JTUCLHUILIUHEI (B
COOTBETCTBUH C

n.3.1)

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

1 |

2|13|4]5

3HATh:

MaTEMaTHYECKHE METO/IbI YUCIIEHHOTO PELICHHS CHCTEM
JIMHEWHBIX YPABHEHUHN

N-20mx-4

TectupoBanune/KoHTposibHast pabota
"Kommnekcusiit Tect o kypcy YUCJIIEHHBIE
METO/bI"

JlaboparopHas pabota/JlabopatopHas padora Ne 2
«Pemenne CJIAY uteparmuoOHHBIMUA METOJIAMM»

PacuerHo-Tpaduueckas pabora/Pacuetnoe
3ananue Ne 1 «lIpsmble METOIBI pELLIEHUS CUCTEM
JMHENHBIX anreOpanyecKux ypaBHEHUI»

MaTeMaTHYeCKUEe METO/Ibl YUCICHHOTO
g depeHIMPOBaHMS U HHTETPUPOBAHUS

N-20mxk-4

TectupoBanue/KonTtponpsHas pabora
"Kommnekcusiit Tect o kypcy YUCJIIEHHBIE
METO/bI"

JlabopaTtopHas pabota/JlaboparopHas padota No4
«HucnenHoe pemrenue 3agaun Kommmny

PacuetrHo-rpaduueckas pabora/Pacuernoe
3aganue Ne 3 «HuciaeHHOe HHTETpUPOBAHUE U
qHCIeHHOE penieHne 3a1ada Kommy

MaTeMaTUYeCKUE METObI YACIEHHOTO PEILICHUS
HEJIMHENHBIX YPaBHEHUHN

N-20mx-4

TectupoBanue/KonTtponpsHas pabora
"Kommrekcnsiii Tect 1o kypey YHUCJIIEHHBIE
METO/bI"

JlabopaTtopHas pabota/Jlaboparopras padota Ne 1

«PerieHne HEIMHEWHBIX YPaBHEHUI)

YMeTh:

OLIEHHMBATh TOYHOCTH (OTPEIIHOCTD) NOJTY4YEHHOTO

| UJ1-20m1k-1

|+ |

\ TectupoBanmne/KoHnTposbHas pabora
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YHCJICHHOT'O PCIICHUA

"Kommnekcueiii Tect o kypcy YUCJIEHHBIE
METO/IbI"

IIpaBUJIbHO BBI6I/IpaTI) U IPpUMCEHSATHb YUCJIICHHBIC METO/IBI,
OIMUpPadACh HAa aHAJIU3 XapaKTepa IMOCTaBJICHHOM 3a74a4u

N1-20mnk-1

TectupoBanune/KoHnTposibHast pabota
"KommnekcHsiii Tect no kypey YACJIEHHBIE
METO/bI"

JlaboparopHuas pabota/JlabopaTopHas padora Ne 3
«IIpubnmmxeHue GyHKINAN

PacuerHo-Tpaduueckas pabora/Pacuetnoe
3ananue No 2 «AnmnpokcuManust QyHKIUI
MHOTOYJIEHAMH METO{0M HaMMEHBIIINX
KBaJIPATOBY

PCAIMN30BBIBATHL PACUCTHLIC aJITOPUTMbI YU CJICHHBIX
MCTOHOB, UCIIOJIB3YS AJITOPUTMHUYCCKUC A3BIKU
mporpaMMHupOBaHud UK CIICHUAJIBHBIC CPECACTBA
MATCMATHYCCKHUX IMAKCTOB IPUKIIAAHBIX ITPOI'paMM

NJI-20mnk-4

JlaboparopHas pabora/Jlaboparopnas padorta Ne 1
«PerieHre HETMHEHHBIX YPABHCHUI»
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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
3 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. JTabopatopHas pabora Ne 1 «Pemenune HenmuHEeHHBIX ypaBHeHUI» (JlabopaTtopHas paboTa)
2. JJabopartopnas padota Ne 2 «Pemenue CJIAY urepannoHHbiMu MeTonaMu» (JIaboparopHas
pabora)
3. JlabopaTtopHas padota Ne 3 «IIpubmmkenue Gynkuin» (JlabopatopHas padora)
4. JlTaboparopuas pabota Ned «Hucnennoe perienne 3anaun Komm» (Jlabopatopuas padora)

dopma peanuzanuu: KoMrbroTepHOE 3a/1aHKHE
1. KonTponbras padota "KommuiekcHsiii Tect o kypcy YUACIIEHHBIE METO/IbI"
(TectupoBanue)

Popma peanmzanuu: [TucemenHas pabora
1. Pacuetnoe 3ananue Ne 1 «IIpsiMbie METOIbI PEIICHUSI CUCTEM JIMHEHHBIX allre0pandecKux
ypaBHeHmi» (PacueTHo-Tpaduueckas padbora)
2. PacuetHoe 3ananue Ne 2 «Anmpokcumariusi pyHKIUH MHOTOWICHAMH METOIOM
HAaUMEHBIINX KBaapaTtoB» (PacueTHo-rpaduueckas padbora)
3. PacuetHoe 3amanue Ne 3 «HucieHHOE HHTETPUPOBAHUE M YHCICHHOE PEIICHHUE 3a1a9a
Kommy (PacuetHo-rpaduueckas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:XyTO4YHAsI ATTECTALUSA 110 AU CHUILIMHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIbI 110 TUCIUIIIMHE TPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. AmocoB A. A.,Jlyounckuii FO. A.,Komuenosa H. B.- "Berancnurensasie metoast”, (4-e usm.,
crep.), UzmarensctBo: "Jlanp", Cankt-IletepOypr, 2021 - (672 c.)
https://e.lanbook.com/book/168619;

2. KazenkuH, K. O. Yka3aHus K penieHuro 3a/1a4 0 BBIYUCIUTENBHOW MaTeMaTuke. Teopus
norpemHoctel. Hennuelinbsie ypaBHeHus. CUCTEMBI TMHEHHBIX alreOpandecKux YpaBHEHUH :
METOIMYECKOE MOCOOHE MO KypcaM BBIYHCIUTEIBLHBIX METOIOB 110 BceM HampasiieHusiM / K. O.
Kazenkun, Mock. auepr. un-t (MOU TVY). — M. : U3aarensckuii njom MOU, 2009. — 36 c.;

3. Kazenkun, K. O. [Tpubmmkenue ¢pynkiuil. Uucnennoe nurerpupoBanue. UucnenHoe
muddepeHIpoBaHre. YKa3aHusl K PEIICHHUIO 3a7a4 10 BEIYUCIUTEILHON MaTeMaTHKe :
METOMYECKOe Mocodue mo Kypcy "Beraucnurenbupie MeToabl" s ctyenToB MOU no Bcem
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HanpasneHusM noaroroBku / K. O. Kazenkun, Ham. uccnen. yu-t "MOUN". — M. : U3narensckuit
nom MOU, 2012. — 44 c.

http://elib.mpei.ru/elib/view.php?id=4384;

4. Kazenkun, K. O. Yucnennoe pemrenue 3anaun Komm. YucneHHoe penieHne IByXTOYEYHbIX
KpaeBbIX 3ajJ1a4. YKa3aHUsl K PEIICHUIO 33/1a4 110 BEIYMCIUTEIbHON MaTEMATUKE ;| METOUYECKOE
nocobue 1o Kypey "BerauciurenbHbie METOIBI" 110 BceM HampasieHusM noarotoku / K. O.
Kazenkun, Hari. uccnen. yu-tr "MOU". — M., 2014. — 44 c..

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuit makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxas, BK u ap);

5. Acrobat Reader;

6. GNU Octave.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTerckas 6u0JM0TEeKA OHIANH"" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. HaunoHabHasi JIeKTPOHHAs 0ubmoTeka - https://rusneb.ru/

5. 9BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

6. DnexkTponnas 6udmoreka MIOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenne
HAaUMCHOBAHUC
VY4eOHble ayAUuTOpUU IS K-120, MamusHbIH 3a1 cepBep, KOHIUIMOHED
MPOBEAECHUS JIEKLIMOHHBIX NBI]
3aHATUHN U TEKYILETO JI-508, Yuebnas rapTa co CKaMbeH, CTOJI IIPEIOAaBaTells,
KOHTPOJIA ayIUTOpUs CTOJI KOMIIBIOTEPHBIH, CTYJI, TpUOYHa,

JIOCKa MEJIOBasi, KOMIIBIOTEPHAsL CETh C
BBIXOJIOM B MIHTEpHET,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,

HOYTOYK
A-400, YyeOHnas napra, CTyJI, JOCKa MelIoBasi, SKpaH
aynutopus "A" WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,

MYJIbTUMEAUMHBIN IPOEKTOP, TOCKA
MapKepHas, KOMIBIOTEP NMePCOHATbHBIN

VY4ebHble ayTUTOPUH IS K-120, MammuHHbIH 3a1 cepBep, KOHIULMOHED
MPOBEJECHUS MBI,
MIPaKTUYECKUX 3aHATHUH, A-302, YyeOnas rapTa co CKaMbeH, CTOJI IIPEIO1aBaTells,
KP u KII aymuropust "A" CTYJI, JOCKa MEJOBast
A-310, YyeOnas rapTa co CKaMbeH, CTOJI IIPEIO1aBaTells,
aynaropust "A" CTYJI, OCKA MeIoBas
A-412, YueOnas rapTa co CKaMbel, CTOJI IIPENOJaBaATENs,
aynuropust "A" CTYJI, OCKAa MEJIoBas
J1-422, Yuebnas rapTa co CKaMbeH, CTOJI IIPEIOAaBaTells,
ayJIuTopus CTYJI, I0CKa MeJIOBast
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J1-418, YueOnas

napTa co CKaMbeH, CTOJI TPEnoIaBaTes,

ayIUTOPUS CTYJI, TOCKAa MEJIOBAas
VYyeOHbIC ayIUTOPUU IJIS K-120, MamuHHbIN 321 cepBep, KOHAUIMOHEP
MPOBEAEHUS MBI
1a00paTOPHBIX 3aHATUH K-115, KoMnbroTepHblid | CTOJ, CTYJI, BEIIAJIKA JJIsI OJICK b, JOCKA
kiacc MBI MEJOBasi, KOMIIBIOTEPHAs CETh C

BBIX0ZI0M B MIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTED NIEPCOHAIbHBIN,
KOHJIULIUOHED

K-207, KoMnbroTepHblii
kinacc MBI

CTOJI, CTYJI, BEIIAJIKA 1JIs1 ONEHKIBI, T0CKa
MEJI0Basi, KOMIIBIOTEPHAsI CETh C
BBIX0I0M B MIHTEpHET, KOMIIBIOTED
IIEPCOHAJIbHBIN, KOHIUIMOHED

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTauuu

K-120, MammHHBIN 3a71
HBI]

cepBep, KOHAULIUOHED

A-400, YueOnas
aynutopus "A"

napra, CTyJl, JOCKa MeIoBasi, SKpaH
WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIBIOTEP NEPCOHAIbHBIN

Ilomemenus st
CaMOCTOSITENIbHOM pabOThI

HTB-302, YntansHbIH 3451
oT/ena 00CIyKUBaHUS
yueOHOM JIuTepaTypo

CTYyJI, CTOJI HHCBM@HHBIﬁ, KOMIIBXOTCpHAsA
CCTh C BBIXOJIOM B I/IHTepHeT,
KOMIIBIOTCP HepCOHaHBHBIﬁ

HTB-303, JleknuoHHas

CTOJI KOMHLmTCpHLIﬁ, CTYJI, CTOJI

ayIUTOpUS IIACbMEHHBIN, BEIIAJIKA JJIs OLEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHEeT, KOMIIBIOTED NTEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED
ITomerenus mist JK-400/2,
KOHCYJIbTUPOBAHUS KoHcynpTalinoHHBIH 3aI1
140101(0)

ITomemenus s
XpaHeHus: 000py10BaHUS
U y4eOHOr0 MHBEHTapsI

K-400/9, IIpouee UAJTO

CTeJUIaX Ul XpaHEHUs KHUT, CTYII,
KHWUTH, Y4€OHUKH, TOCOOUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

YuciieHHbIE MCTObI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6
KM-7

KM-8

JlaGopaTtopHnas padota Ne 1 «Pemienne HenuHeHHbIX ypaBHeHUN» (JlabopaTopHas pabora)
Pacuetnoe 3aganue Ne 1 «IIpsiMble METO/BI pELIEHUS] CUCTEM JIMHEWHBIX alnredpandeckux
ypaBHeHu» (PacueTrHo-Tpaduyueckas padbota)

JlaGopatopnas padota Ne 2 «Pemenue CJIAY urepanmonnsiMu MetogaMm» (JlabopatopHast
pabora)

Pacuernoe 3aganne Ne 2 «Anmpokcumanus QyHKIHE MHOTOWICHAMH METOJ0OM HaUMEHBIIINX
kBaaparoBy (PacuerHo-rpaduueckas padbora)

JlaGoparopnas padota Ne 3 «[Ipubmmxenne pynkuuit» (Jlaboparopuas padora)
JlaGopaTtopHnas padora Ned «Hucnennoe pemenue 3amaaun Kommy» (JlabopaTtopras padora)
Pacuernoe 3amanue Ne 3 «HucneHnoe HHTErpUpOBaHUE M YUCIIEHHOE peleHue 3anada Komm
(Pacuerno-rpaduueckas pabora)

Konrponsnas pabdora "Komminekcusiit Tect no kypcy YACJIIEHHBIE METO/IbI"
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
pasnena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Henens 6 8 10 11 13 14 15 16
KM:

Pazgen nucuuIinHbL

Beenenue B Teoputo
MOTPEIIHOCTEN

11

Beenenue B Teoputo
MOTPEIIHOCTEN

YuclieHHbIE METOBI PELLICHUS
HEJIMHEHHBIX YPaBHEHUM.
YuciieHHbIE METOIBI TOUCKA

AKCTpeMyMa QyHKIUU

2.1

YuclieHHbIE METOBI PELLICHUS
HEJIMHEHHBIX YPaBHEHUM.
YuciieHHbIE METOIBI TOUCKA

sKcTpeMyMa QYHKIIUU

YucneHHble METObI PELLICHUS
CHUCTEM JTUHENHBIX
anreOpanvdecknux ypaBHEHUH

3.1

YucneHHble METOIbI PELLICHUS
CHUCTEM JTUHENHBIX + + +
anreOpanvyecknux ypaBHEHUH

[Tpubmmxenue pynxuuii. Meton
HAauMEHBIINX KBAJpPaTOB.
WnTepnonsuus GyHkumit
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4.1

[Tpubmxenne Gynkiuii. Meton
HAUMEHBIIINX KBAJPATOB.
WNuTtepniossiiys GyHKINNA

Yucnennoe
nuddepeHnpoBanue.
YucneHHOEe UHTETPUPOBAHUE.
YuciieHHOE pelleHne 3a1a4n
Koum. Yucnennoe pemenue
KpaeBoO# 3a/1aun

5.1

YucnenHnoe
nuddepeHnrpoBanue.
YucneHHOEe UHTETPUPOBAHUE.
YuciieHHOE pellieHne 3a1aun
Koum. Yucnennoe pemenue
KpaeBo# 3a/1auu

Bec KM, %:

10

10

10

10

10

10

20

20
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