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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ienp ocBOeHMS NUCHMILUIMHBI. COCTOUT B H3YYEHHHM TEOPETHYECKHX OCHOB MU IPHHIMIIOB

MMOCTPOCHUSA COBPEMCHHBIX YHCIICHHBIX MCTOHOB,

BCCCTOPOHHEC OCBOCHHC MCTOAOB YHCICHHOI'O

pPE€UICHUA OCHOBHBLIX MAaTEMAaTHYCCKUX 3aJa4d, BOSHUKAIOIIHUX B HHH(eHepHOﬁ IMPAaKTHUKCE, (bOpMHpOBaHI/Ie
MOHATHH O cIocobax IMPUMCHCHUSA YHCJIICHHBIX METOAOB IJId MOCTPOCHUA MATCMATUUYCCKUX MOI[CJICﬁ n

IIPOBEACHUA paCyY€TOB 10 HUM
33[[3‘11/[ AUCHHUIIIMHBI

- UI3YUCHHUC IIPUHIUIIOB YHUCJIICHHOI'O pEHICHUSA MaTEMAaTHYICCKUX 3a/1ad C 3aHaHHOﬁ TOYHOCTBIO,
- OCBOCHHEC OCHOBHBIX YHMCJIICHHBIX MCTOAO0B PCIICHUA HEIMHEHHBIX ypaBHeHI/Iﬁ n CUCTEM

JIMHEHHBIX ypaBHCHPIfI, YHUCJICHHBIX METOAO0B AIIIIPOKCUMAIIUH;

- OCBOCHHE OCHOBHBIX METOJIOB YHCICHHOTO TU(PepeHIIMPOBAHUS M HHTETPUPOBAHUS,
YHCIIEHHBIX METOJI0B pelieHus quddepeHnaIbHbIX YpaBHEHHIH;

- IpUOOPETEHNE HABBIKOB ITPAKTUYECKOTO IPUMEHEHHSI YUCIIEHHBIX METOJ0B U ITOCTPOCHUS
BBIYMCIIUTEIIbHBIX AJITOPUTMOB JUIsl pELICHUSI MAaTEMAaTUYECKHX 3a/1a4 B MHKEHEPHOU IPAKTHKE.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 cnocoben
MPEACTABUTH aJCKBATHYIO
COBPEMEHHOMY YPOBHIO
3HAaHUHI HAYYHYIO KAPTUHY
MHpa Ha OCHOBE 3HAHUS
OCHOBHBIX ITOJIOKCHHI,
3aKOHOB Y METOJIOB
€CTECTBEHHBIX HAYK U
MaTeMaTUKU

N1-20mnk-1 [IpumensieT
€CTECTBCHHOHAYYHBIC 3HAHUS,
(du3nvecKue 3aKOHbI U
MaTEeMaTHYECKHE METOJIBI JIJIs
peleHus 3a1a4
TEOPETUIECKOTO U
NPUKIIAJHOTO XapaKTepa

YMETh:

- OLICHUBATh TOYHOCTH (IIOTPEIIHOCTD )
MIOJIyYEHHOT'0 YMCJIEHHOTO PELICHUS;

- IPaBUWJIbHO BBIOUPATh U MPUMEHSATH
YUCJICHHBIC METO/IbI, OMTMUPASICh HA AaHAIIU3
XapakTepa IMOCTaBJICHHOM 3a/1a4u.

OIIK-7 criocoben moHUMaTh
MPUHIIUIIBI PAOOTHI
COBPEMEHHBIX
UH(GOPMaIMOHHBIX
TEXHOJIOTHH B
HCITOJIB30BAaTh UX IS
pelieHus 3aaa4y
npodeccuoHaNbHOM
JEeITENLHOCTH

N -lonk-7 [lonnmaer
MIPUHIIUIIBI PAOOTHI
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTHit

YMETB:

- BBIBOJIUTbH YUCIICHHBIE aJITOPUTMBI
pelIeHUsl MaTEMaTUYECKUX 3a1a4
WH)KEHEPHOU J1eATEIIbHOCTH;

- peann30BbIBATh PACUECTHBIC aJITOPUTMBI
YHUCJICHHBIX METOJIOB, UCIIOJIb3YsI
QITOPUTMHUYECKUE A3BIKU
IIPOrpaMMUPOBAHUS I CHIEL[UAIbHBIE
CpencTBa MAaTEMaTUYECKUX NTAKETOB
IIPUKJIATHBIX TPOTPaMM.

OIIK-9 cniocoben
pa3pabaThIBaTh aarOpPUTMBI
58 KOMHBIOTepHBIC
MPOTPaMMBI, TPUTOTHBIE
JJISA HpaKTI/I‘—IeCKOFO
MPUMEHEHUS

NJ1-1lonk-9 3HAET aaropuTMbI
pacueToB, IPUTOAHbIE IS
MPAKTUYECKOT0 TPUMEHEHUs

3HATh:
- MaTeMaTU4E€CKUE METO/IBI YHCIEHHOTO
QG GepeHIIMPOBAHUS U HHTETPUPOBAHUS;
- MaTeMaTU4E€CKUE METO/Ibl YHCIEHHOT O
pELICHUS CUCTEM JIMHEMHBIX YPAaBHECHMUI;
- MaTeMaTH4E€CKUE METO/Ibl YHCIEHHOTO
pELICHUs HEIMHENHBIX YPaBHEHU.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTelbHON Iporpamme
Pagmonnextponnsie cuctemMbl u Komrwiekchl (manmee — OIIOIN), wampasmenust momrorokm 11.05.01
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PagnosnexkTpoHHBIE CHCTEMBI M KOMIUICKCH, YpPOBEHb OOpa3oBaHMA: BBICIIEE O0Opa3oBaHHE -
CHELUAINUTET.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh BBICIIYIO MAaTEMaTHKY

- 3HaTh HUH()OPMATHKY

- yMeThb ucnons3oBath nmaker MathCad aist pemenust pacyeTHBIX 3a71a4

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON 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 - CamocmoamensHoe usyuenue
MOTpEeITHOCTEH meopemuueckozo mamepuana: Visyaenue
11 BBeznenue B Teoputo 9 2 - 2 - - - - - 5 - JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
MoTpenrHocTen "BBeneHue B TeOpHUIO MOrpemHocTe"
Il0o020mo8Ka K npaKkmu4eckum 3auamuam:
Wzyyenne Matepuana no pasaeny "Beenenue B
TEOPHUIO MOTPEIMIHOCTEN" NOArOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTHIECKUX
3aHATHAX
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 25-46
[2], cTp. 5-14
2 YHucneHHbIe METOIbI 20 4 4 2 - - - - - 10 - Iloozomoeka Kk 1adopamopnoii pavome: Jns
pelIeHrs] HeTMHEHHBIX BBITIOJTHEH U 33/IaHUH 110 TabopaTopHOi paboTe
YpaBHEHMM. HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
UucneHHbIe METOIBI 3aJ1a49¥ BBITIOJHEHUS JJabopaTopHOM paboThl, a
TIOUCKa DKCTpEMyMa TaK K€ U3YyYUTH BOIIPOCHI BAPUAHTOB
GyHKIIH 00pabOTKU pe3yNIbTAaTOB 110 H3YYCHHOMY B
2.1 YucieHHBIE METOTBI 20 4 4 2 - - - - - 10 - paszgene "UucneHHbIE METOABI pEILICHUS

peLIeHUs HeTMHEHHBIX
YPaBHEHHH.
YuncneHHbIe METOBI
TIONCKa AKCTpEMyMa
dbyHKIHH

HEJIMHEWHBIX ypaBHEHUH. YuCIeHHbIE METOIbI
MOWCKa 3KCTpeMyMa pyHKImu" MaTtepuay.
IloozomosKka K npaKkmuueckum 3aHamusim:
N3zyuenne maTepuana no pasaeny "UucieHHble
METO/Ibl PELICHUS HETMHEWHBIX YPaBHEHUH.
UucneHHbIe METOIBI TOMCKA IKCTPEMyMa
(GyHKIUU" MOATOTOBKA K BBITIOJHEHUIO 3aJaHUHA
Ha MPaKTHYECKUX 3aHATHIX
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Camocmoamenvroe usyuenue

meopemuueck02o mamepuana: VIsyaenue

JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery

"YuciieHHBIE METOIBI PEIICHUS HeJTHHEHHBIX

ypaBHEHUH. YnCIEHHbIE METOABI IOUCKA

IKCTpeMyMa QYHKIIH"

H3yuenue mamepuanog 1umepamypHbix

UCIOYHUKOG:

[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
HEOOXO0AUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "HucneHHble METOBI PELIEHUS CUCTEM
JMUHEHHBIX anreOpamdecKuX ypaBHEHUH'"
MaTepHany.

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
W3yuenue matepuana no pazzaeny "HucieHHble
METOJIBI PeIICHHUs] CUCTEM JIMHEHHBIX
anreOpandecKux ypaBHEHHH'" IMOATOTOBKA K
BBITTOJIHEHHIO 33JJaHUH Ha TPAKTHYECKUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"UucneHHble METObI PELLIEHUS] CUCTEM
JMUHEHHBIX aNreOpanmdecKux ypaBHEHUH'"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpUEHTUPOBAHBI HA PELICHUS 33a4 110 pa3Aeiy
"UrcIeHHBIC METOIBI PEIICHHUS CHCTEM
JIUHEHHBIX anreOpandecKux ypaBHEHUH'" .
CryneHTsl HeOOXOAUMO ITOBTOPHUTH
TEOPETHUYECKUIA MaTepHa, pa3o0opaTs MPUMEpPHI
peIIeHns aHAIOTHYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHaHTY 33aJaHMs U CIIENaTh
BBIBOJIBI.




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

[pubmmxenne
¢dyaxouit. Meton
HaWMEHBIINX
KBa/IpaTOB.
WHTepnonsuus

GyHKIHIA

20

10

4.1

[pubmmxenne
¢ynkumii. Meron
HaMMEHBIINX
KBaJ[paToB.
HNurepnonsuus
byHKIMHA

20

10

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK K€ N3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTAaTOB 110 H3YICHHOMY B
paszzaene "lpubmmwkenue GyHkimid. MeTtos
HaMMEHBIINX KBaApaToB. MHTepnomsms
¢byHKIMi" MaTepuany.
Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
N3yuenne marepuana o pasueny
"ITpubnmxenue pyHKImA. MeTo HAUMEHBITHX
kBagpaToB. HTEpIOIIINS QyHKIIHA"
MIOATOTOBKA K BBITTOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"ITpubmxenne GpyHKIME. MeTox HAaMMEHBIINX
kBazaparoB. MHTepriomnsust GyHKImii"
Ilooz0mogka pacuemupix 3adanuii: 3ananus
OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
pazneny "llpubmkenne GpyHkuuit. Meton
HaMMEHBIINX KBaApaToB. MHTepmomsms
¢yakuuit". CTyIeHTH HE0OX0IUMO TTOBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEHI
peLIeHHUs aHaJIOTHYHBIX 331a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33JaHusl U cIeaTh
BBIBOJIBL.
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

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

[3], cTp. 5-23

Yucnennoe

nuddepeHnrpoBaHe.

59

14

35

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OPHEHTHUPOBAHBI HA PEIICHUSI MUHM3a1a4 110
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Yucnennoe
HHTETPUPOBAHUE.
YucneHHoe penieHne
3agaun Komrm.
UHucneHHoe peleHue
KpaeBoH 3a1auu

5.1

YucneHHoe

nrddepeHnrpoBaHe.

UucneHnHoe
HHTETPUPOBaHHE.
UucnenHoe peuieHue
3aaayu Komu.
HucnenHoe pelieHue
KpaeBoii 3a1aun

59

14

35

pazneny "UncnenHnoe nuddepeHnpoBaHue.
Yucnennoe unrerpuposanue. YucieHnoe
pemenue 3agauu Komu. YncnenHoe peuenue
KpaeBoii 3amaun”. CTyIeHTHl He0OOX0AUMO
MOBTOPHUTH TEOPETHUECKUI MaTepHall,
pa300paTh NpUMEPHI PEIICHNS aHATOTHIHBIX
3aj1ad. IPOBECTU PACUETHI 110 BAPHAHTY 33TaHUS
U CIeTaTh BHIBOABL. B KadecTBe 3amaHus
HCTIONB3YIOTCS CIIEAYIONINE YIPaKHEHUS:
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"YucnenHoe nuddepenunponanue. YncneHHoe
HHTerpupoBaHue. YncieHHoe pemeHne 3a1auu
Kommu. YncienHoe pelieHue kpaeBoil 3agaun”
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenne marepuana no paszaeny "Yucinennoe
muddepernmupoBanue. YucieHHOE
HHTETpHpoBaHue. YNcIeHHOe peneHne 3a1a4n
Komm. Yucnennoe pemenue kpaeBoi 3agaun’
MOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
NPaKTHYECKUX 3aHITUSIX
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TaK kK€ N3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
pasgene "Uucnennoe nuddepeHnrpoBaHue.
YuncnenHoe MHTErpupoBanue. YncieHHoe
pemenue 3anaun Komm. Yncnennoe pemenne
KpaeBoH 3aaun” MaTepuay.
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[1], cTp. 426-461, 477-510, 534-542, 555-563
[3], cTp. 24-44
[4], cTp. 5-44

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

180.0

32

16

16

0.5

80

33.5




‘ HToro 3a cemecTp ‘ 180.0 ‘ ‘ 32 ‘ 16 ‘ 16 ‘ 2 ‘ - ‘ 0.5 ‘ 1135 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpois; [TA — npoMexyrodHas
aTTecrauus



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

1.1. Beenenue B TEOPHIO MOTPEITHOCTEH

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. YncneHHble METObI PELICHUSI HEJTMHEHHBIX YpaBHEHUH. UNCIEHHBIE METOBI IOMCKA
AKCTpeMyMa (PYHKIIUU

[ToctaHoBKa 3ajauM IOWUCKAa KOPHS HEJIMHEHHOro ypaBHeHHA. Meton Oucekuuu. Meton
npoctoil wurepauuu. Meton Helorona. /[Ipyrue wurepanMoHHbIE METOABI (METOJA CEKYIIMX,
ynpolueHHbIi Metoa HeloToHa u fp.). YucieHHble METO/Ibl MOMCKA SKCTpeMyMa (DYHKIMHM OJTHOTO
IIEPEMEHHOT0: ONTHUMAJbHBIA NACCUBHBIM IIOUCK; METOJ JEJIEHUs OTpe3Ka I0IoJiaM; METO[
®uboHayuu; METO/ 30JI0TOro ceyeHHs. YuciieHHble METO/Ibl MHOTOMEPHONM MHHHUMU3ALUHN: METO]
IIOKOOPJIMHATHOI'O CIIyCKa; I'PAJIMEHTHBIA METOJ HaWCKOpEeHIero ciycka; Meron HerooToHa; mMeron
1e(GpOopMHUPYEeMOro MHOIOI'paHHHKA.

3. Yucneunvle memoobvl peuieHUs cucmem AUHEeUHbIX azzee6pauttec:<ux VDCZGHeHZ/lZ/lV

3.1. UucneHnHbple METO/IbI PEIICHUS CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHEHUI

[locTanoBka 3ajauM peIIEHUS CHCTEMbl JIMHEWHBIX anreopanueckux ypaBHeHuit (CJIIAY).
[Tpsmbie metoanl pemenus CJIAY. Meton INaycca u ero mMoaudukanuu ¢ BbIOOPOM TJIAaBHOTO
anemMenTta. LU-pa3noxeHnne MaTpulbl U €ro ucroiab3oBanue. Meroa Xonenkoro. MeTo 1 mpOroHKH.
Hrepanmonnsie Meto bl petienus CIIAY: metoa SIkobu, Metox 3eifiens, MeTo 1 peiaKkcaluu.

4. Hpubnuosicenue pynkuun. Memoo naumenvuux keaopamos. Unmepnoaauus pyukyui

4.1. lIpubnmxenue GpyHKuMA. MeTo HAaMMEHbIIUX KBaaApaToB. MHTepronsaus GpyHKIui

[TocranoBka 3amaun npuOmwkeHuss QyHkuuil. CpenHekBaapaTHUHOE YKJIOHeHHe. Meton
HalMEHbIIMX KBajaparoB. IlocTaHoBKa 3agaud T100AIbHOM MOJMHOMHAIBHON WHTEPHOJISAIMH.
CymiecTBOBaHNE U €IMHCTBEHHOCTh HHTEPIIOJIALIMOHHOIO MHOrowieHa. MHorouneH Jlarpanxa.
[TorpemHocTs MHTEpHOAANUK. VHTEpNOIANMOHHBIM MHOrowieH HplOTOHa ¢ KOHEYHBIMH U C
pa3JeNeHHbIMHU PAa3HOCTSIMH.

5. Qucneunoe oudepenuuposanue. Qucnennoe unmezpuposanue. Qucnennoe pewernue 3adayu
Kowu. Yucrennoe pewienue kpaesou 3a0a4u

5.1. Yucnennoe auddepenuupoanre. YucieHHOE HHTETpUpPOBaHKe. UNCICHHOE PeIICHHE
3agaun Komm. YnciieHHOE pellieHre KpaeBou 3a1auun

[TocranoBka 3amaum uyucieHHoro nuddepeHnupoBanus. JleBas, mpaBas W ILEHTpalbHas
Pa3HOCTHBIE TTPOU3BOAHBIC (MEPBOTO TOpsiaAKa). Bropas pasHocTHas mpom3BojHas. [locTtaHoBka
3a/1a4d YUCIIEHHOTO HMHTErpupoBaHus. DOpMysbl MPSIMOYTOIbHUKOB, Tpanenuii, CUMIICOHA U UX
oneHkn mnorpemHoctd. [locranoBka 3amaun Komm u ee reomerpuyeckuid cmbici. OCHOBHBIE
XapaKTePUCTUKU YHUCICHHBIX MeTOJ0B. [loHSATHE O NOKaNbHOW W TJIO0AIBHON MOTPENIHOCTSIX.
SBHBII MeToa Dinepa. Moaudukanuu Meroma Disepa 2-To MOpsiAKa TOYHOCTH. HesBHBIN MeTOT
Oiinepa. Ilpunmunel noctpoenuss metooB Pynre-KyTTel. OnHonmapamMeTpuuecKoe CeMencTBO
MeTon0B PyHre-KyrTel 2-ro nopsnka. Meron Pynre-Kyrrsl 4-ro nopsiaka. Pemenne 3agaun Kommn
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Ui cucTeM TudQepeHIMaIbHbIX YpaBHEHHH U ypaBHEHH m-To mopsaka. IloctaHoBka kpaeBoi
3afaun Ui TudepeHaIbHOr0 ypaBHEHUs: BTOporo mnopsaka. Juckperusanus 3agaun. Cerka,
cerounble pyHkuuu. [Toctpoenne paznoctHo cxembl. Mcnonb3oBanue merona nporonku. OueHka
MOTPEIIHOCTH CETOYHOTO PEIICHUS.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

NN R LD =
0 W — NI AW

. 6. HUnciieHHOE MHTErpUPOBAHKE;

. [Tpubnmxenue GyHKUINN;

. Uteparmmonnsie Metopl pemenust CJIAY;

. HucneHnHble METOJIBI penieHus 3agaun Koy,

. Penienve HeNMMHENHBIX YpPAaBHEHU;

. Teopust OrpelIHOCTEN;

. IIpsimbie metopsl pemenust CJIAY;

. UncileHHBIE METO/IbI PEIICHUS IBYXTOUYEYHOU KPACBOU 3aJauH.

3.4. Tembl 1260paTOPHBIX PadoT

1.
2.
3.
4.

1. PemieHre HeMMHENHBIX YPAaBHEHUH;

3. Ilpubnmwxenue GpyHKIHIA;

4. YucnenHoe peuienue 3anaun Komu;

2. Pemenne CJIAY utepalluOHHBIMU METOJAMHU.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OO6cyxxnenre MaTepralioB 1o BolpocaMm pasjena "Brenenue B Teopuro morpemHocren”
OOcyxzaeHue MarepuagoB 1o Keicam pazgena "UWcClIeHHble METOJbl pPELICHUS
HEJIMHEWHbIX ypaBHEHUHN. YNClIeHHbIE METO bl TOMCKA AKCTpeMyMa (yHKIUH"
OO6cyxaeHrne MaTepualloB Mo BoIpocaM pasfena "UMcIeHHble METOJIbl PelIeHUs] CUCTEM
JUHENHBIX anreOpanyeckux ypaBHEeHH"
OO6cyxaeHue MmarepuanoB Mo Bompocam paszzaena "llpubnmxenue ¢yHkuuil. Meron
HauMEHBIINX KBaapaToB. MHTepnonsauus GyHkuit"
OOcyxaeHne MaTepuasoB IO BompocaM paszzaena "UucienHoe auddepeHunpoBaHue.
YucnenHoe uHTerpupoBanue. YucienHoe pemenue 3agaun Komm. YucnenHoe perieHue
KpaeBoii 3anaun”

Texywuii konmpons (TK)

KoHcynpTanumn HanpaBiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIbHBIX MEPOTIPUATHI 110 pa3neny "BBeaeHue B Teopuio norpemHocTei”
KoHcynpTanuu HanpasiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIOJIHEHMS
KOHTPOJIBHBIX MEPOIPUATHN MO pasjaeny "UHCIEeHHbIE METOAbl pPEHICHUs HEJINHEWHBIX
ypaBHeHUH. YHCIIEHHbIE METO bl TIOMCKA SKCTpeMyMa QyHKIHH"

KoHcynpTanuu HarmpasieHbl Ha MOJyY€HHE WHAMBUAYAJIbHOTO 3a/aHMS IS BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONpPHUATHH 10 pasfeny "UWCIEHHbIE METOAbl pEIIEHUS CHUCTEM
JTUHENHBIX anreOpandyeckux ypaBHEeHH"

KoHcynpTanumn HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJBbHBIX MeponpusaTuil no pasaeny "[lpubnmxenne Qynkunii. MeTos HaMMeHbIINX
kBagparoB. MHTepnomsiuus GpyHkuuis"

KoHcynpranum HarpasieHbl Ha NOJY4€HHE MHAWBUIYAIBHOTO 3aJaHUs ISl BBIITIOJHEHHS
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/ pabora He IPeayCMOTPEHBI
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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

JUCIUILINHEI (B

COOTBETCTBUH C
m.3.1)

1]12]3]4]5

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

3HATh:

MaTEMaTUYECKHE METO/IbI YUCIICHHOTO PELICHUS
HEJIMHEHHBIX YPaBHEHUN

N -lonk-9

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

JlaboparopHas pabora/Jlaboparopnas padorta Ne 1
«PereHre HeJTMHEHHBIX YPABHCHUN»

MaTE€MaTHYECKUE METOIbI YACIECHHOTO PEIIEHHS CUCTEM
JIMHEMHBIX YPaBHEHUH

NI-lomnk-9

TecrupoBanne/KontponsHas pabora
"Kommekcnsiii Tect 1o kypcy YMCJIEHHBIE
METOABI"

JlaboparopHas padota/Jlabopatopnas paborta Ne 2
«Pewmenue CJIAY urepalluOHHBIMUA METOJIAMU»

PacuetHo-Tpaduueckas pabota/Pacuetnoe
3amanue Ne 1 «IIpsiMble METOIBI peIIeHUs] CUCTEM
JUHENHHBIX aareOpandyecKux ypaBHEHUI»

MaTeMaTHYeCKHE METO/Ibl YUCIIEHHOTO
auddepeHIPOBaHUS U HHTETPUPOBAHUS

NI-lonk-9

TectupoBanue/KoHntponbHas pabota
"Kommuekcnsiii Tect 1o kypcy YUCJIEHHBIE
METO/IbI"

PacuetHo-Tpaduueckas pabota/Pacuetnoe
3aganue Ne 3 «HucineHHOe HHTErPUPOBAHUE)

PacuetHo-Tpaduueckas pabota/Pacuetnoe
3aganue No4 «HucnenHoe pemenue 3anaya Komm

YmMmeTh:

IMpaBUJILHO BBIGI/IpaTB U NPpUMCHSATH YU CJIICHHBIC MCTO/IbI,
OIMMpasaCh HAa aHaJIM3 XapaKTepa ITOCTaBJICHHOMN 3aga4uu

NJI-20mk-1

TectupoBanue/KontponsHas pabora
"Kommiekcnsiii Tect o kypey YUCJIIEHHBIE
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METO/bI"

Jlaboparophas pabora/Jlaboparopnast pabota N4
«HucnenHoe peuenue 3anaun Ko

OLIEHUBATh TOYHOCTH (IIOTPELIHOCTD) IOJyYEHHOTO

TectupoBanne/KontponpsHas pabora

YUCJIEHHOTO PEIICHUS NI-20mnk-1 "Kommnekcnsiit Tect o kypcy YUCJIEHHBIE
METO/IbI"
pealI30BhIBATh PACYETHBIE AITOPUTMBI YHCIICHHBIX JlaboparopHas padota/Jlaboparopnas padorta Ne 1
METOJI0B, UCIIOJIb3Ys AITOPUTMUYECKUE SI3bIKU VLo «Pelienne HeMMHENHBIX YpaBHEHUI
MIPOrpPaMMHUPOBAHUSI UJTU CTICLIUATIbHBIE CPENICTBA
MaTEMaTHYECKHUX MaKeTOB MPUKJIAJHbIX IPOrpaMM
BBIBOJIUTH YHCIICHHBIC AITOPUTMBI PEIICHUS TectupoBanue/KonrponsHas pabota
MAaTE€MaTHYECKUX 3a/1a4 UHKEHEPHOU EATEIbHOCTH "KommnekcHslii Tect no kypcy YACJIIEHHBIE
METO/bI"
JlaboparopHas pabota/JlabopaTopHas padora Ne 3
N-lonk-7 «[Ipubnmxenue GyHKIUN»

Pacuerno-rpaduueckas padora/Pacuernoe
3aganue Ne 2 «AnmpokcuMmanust QyHKIHHi
MHOTOYJIECHAMH METOJOM HaUMEHBIINX
KBaJ[paTOB»
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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 Gyukmuin» (JlabopatopHas padora)
4. JlTaboparopuas pabota Ned «Hucnennoe perienne 3anaun Komm» (Jlabopatopuas padora)

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

Popma peanmzanuu: [TucemenHas pabora
1. Pacuernoe 3amanue Ne 1 «[IpsiMble METO/IBI PELIEHUS] CUCTEM JIMHEHHBIX alreOpanyecKux
ypaBHeHmi» (PacueTHo-Tpaduueckas padbora)
2. PacuerHoe 3amanue Ne 2 «AnmpokcumMarys GyHKIUH MHOTOWIEHAMH METOIOM
HAaUMEHBIIHNX KBaapaTroB» (PacueTHo-rpadudeckas padbora)
3. Pacuernoe 3aganue Ne 3 «YucnenHoe naterpupoanue» (Pacuetno-rpaduueckas padora)
4. PacuerHoe 3amanue Ned «Uucnennoe pemenne 3agada Kommy (Pacuetno-rpaduyeckas
pabora)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUIIIINHBI SBISETCS MPUITIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAs aTTECTALMUS MO JUCIUNJINHE

Oxsamen (Cemecmp Ne3)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U SK3aMEHAIIMOHHON COCTaBIISIOIINX

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 3 CEMECTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. AmocoB A. A.,Jlyounckuii 10. A.,Konmuenosa H. B.- "Beraucnurensasie metoast”, (4- u3.,
crep.), M3narensctBo: "Jlanw", Cankt-IletepOypr, 2021 - (672 c.)
https://e.lanbook.com/book/168619;

2. KazenkuH, K. O. Yka3anus K penieHHIo 3a1a4 0 BEIYUCIUTEIbHON MaTeMaTHKe. Teopus
norpemHocteid. Henunelinpie ypaBHeHus. CucTeMbl TUHEHHBIX anreOpanyeckux ypaBHEHHH :
METOAMYECKOE TTOCOOHE 10 KypcaM BBIYHCIUTENbHBIX METOI0B 0 BceM HarpasieHusiM / K. O.
Kazenkun, Mock. snepr. un-t (MOU TV) . — M. : U3parensckuit sjom MOU, 2009 . —36 c.;

3. Kazenkun, K. O. [Ipubnmxenue pynkuunit. HucneHHoe nHTerpupoBanue. YncieHHoe
muddepeHpoBaHe. YKa3aHHs K PEIICHUIO 33/1a4 110 BBIUMCIUTEIbHOM MaTEMaTHKE :
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MeToAnYecKoe ocobue 1o Kypey "Beruucnurensusie Metoasl" 1i1st cryaeHToB MOU no Bcem
HarnpasieHusM noarotoBku / K. O. Kazenkun, Har. uccnen. yu-t "MOU" . — M. : U3narenbckuit

nom MO, 2012 . - 44 c.

http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=4384;

4. Kazenkun, K. O. Yucnennoe pemenue 3anaun Komm. YucneHHoe penieHne 1ByXTOYEYHbIX
KpaeBbIX 3aJ1a4. YKa3aHUsl K PEIICHUIO 33]1a4 0 BBIYMCIUTEIbHON MAaTEMATHUKE : METOJIMYECKOE
nocobue 1o Kypey "BerancinurensHbie METOBI" IO BCeM HampasieHusM noarotosku / K. O.
Kazenkun, Harr. uccnen. yu-tr "MOU" . — M., 2014 . —44 c..

5.2 JInueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;
3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BuaeokoHdepeHm;

5. Acrobat Reader;
6. GNU Octave.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-

CIIPaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

5. 3BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

6. DnexkTponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaHMEHOBaHHe
VY4eOHble ayiUuTOpUU IS K-120, MamuHHbII cepBep, KOHIUIMOHEP
MPOBEAEHUS JIEKLIMOHHBIX 3an MBI

3aHATHI U TEKYIIETO
KOHTPOJIA

A-400, YueOnas
aynutopus "A"

napra, CTyJl, J0CKa MeJIoBas, SKpaH
MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEAUIHBIN IIPOEKTOP, JOCKA

MapKepHasi, KOMIIbIOTEP NEPCOHAIbHBIN

VY4ebHble ayIUTOPUH IS

K-120, MammHHBIH

cepBep, KOHIUIIMOHEP

MPOBEAEHUS MPAKTUIECKUX 3an MBI]
3ansatuii, KP u KII b-318, YueOnas IapTa co CKaMbe, CTYJ, CTOJI IMCbMEHHBIM,
ayIUTOPUS JIOCKa MeJIoBasi, IOCKa MapKepHas,
KOHJIUIIUOHED
VYyeOHbIC ayIUTOPUU IJIS K-207, CTOJI, CTYJI, BEIIAJIKa JJI OJSXK/IbI, TOCKa
MIPOBEJICHUS JIaA0OPATOPHBIX KomnbrorepHsiii MeJIOBasi, KOMIIBIOTEPHAsI CETh C BHIXOJIOM B
3aHATUN kiacc BI] HNHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
KOHJTUIIUOHED
K-211, CTOJ, CTYJI, JOCKA MEJIOBAasi, KOMIIbIOTEPHAs
KomnbrorepHsiii ceTh C BbIXoJ0oM B MHTEpHET,
kiacc MBI MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,

KOMIIBIOTCP HCpCOHaHBHLIﬁ, KOHIWIHUOHEP

Y4eOHble ayauTOpUn JyIs

A-400, YuebOnas

napTa, CTyJ, J0CKa MeJIoBasi, SKpaH
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IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu

ayautopus "A"

MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHas, KOMIIbIOTEP NEPCOHAIBHBIN

ITomemmenust misa
CaMOCTOSITEIIbHOW pabOThI

HTB-303,
KomnbrorepHsbrit
YUTAIBHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
NMCbMEHHBIN, BEIAJIKA 1JI OJEXKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
HNHTepHeT, KOMIbIOTEP MEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

K-400/4, Kabuner
COTPY/AHHUKOB Kag.

CTOJI, CTOJI KOMITBIOTEPHBIN, CTYJI, TIIKaQ,
mkad 11 JOKyMEHTOB, KOMITBIOTEpHAs CETh

"PTC" ¢ BbIX0JI0M B IHTepHET
[Tomerenus ayst XpaHEHUs. K-400/9, TIpouee CTeJUIaX ISl XpaHEHUSI KHUT, CTYJI, KHUTH,
000opyI0BaHUs U Y4€OHOTO kad. "PTC" y4eOHUKH, TTOCOOUS

WHBEHTApS

17




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
KM-9

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)

PacuetHoe 3ananue Ne 3 «HucnenHoe unrerpupoBanue» (PacuetHo-rpapuueckas padbora)
Pacuernoe 3ananne Ned «Hucnennoe pemenne 3anada Komm» (PacuerHo-rpaduueckas padbora)
JlaboparopHnas padota Ned «Hucnennoe pemenue 3agaun Koy (Jlabopatopnas pabora)
Konrponsnas pabdora "Komminekcusiit Tect no kypcy YACJIIEHHBIE METO/IbI"
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
pasnena

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Pasgen KM: 1 2 3 4 5 6 7 8 9

mucuuiuinael | Hemens 6 8 10 11 13 14 15 15 16

KM:

Beenenue B Teoputo
MOTPEIIHOCTEN

11

Beenenue B Teoputo
MOTPEIIHOCTEN

YuciieHHbIE METOBI
pELICHUS] HETMHENHBIX
ypaBHeHUl. YHCIIeHHbIE
METO/IbI ITOUCKA
HKCTpeMyMa (pYHKIIUU

2.1

YucieHHble METOIE]

pELIECHUS] HETUHEUHBIX
ypaBHeHUH. YnClIeHHbIE + +
METO/Ibl IOKCKa

sKcTpeMyMa QYHKIIUU

YucneHHble METOIbI
pEelIeHUs] CUCTEM
JIMHEVHBIX
anreOpanvaecKux
ypaBHEHUN

3.1

YucieHHbIE METOIBI
pEUIEeHUs] CUCTEM + + +
JIMHENHBIX
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anreOpanvecKux
YpaBHEHUNU

[Tpubmmxenue GyHKIHIA.
MeTto1 HAaMMEHBIINX
KBaJIpaToB.
WnTepnonsaumst GyHKImii

4.1

[Tpubmmxenune GyHKITHIA.
MeTto1 HAaMMEHBIINX
KBaJIpaToB.
WnTepnonsaums GyHKImii

YucneHHoe

Qg depeHIpoBanue.
YucneHHoe
WHTErPUPOBAHUE.
YuclieHHOE pelleHne
3amaun Komm. Yunciennoe
pElICHUE KpaeBol 3a1auu

5.1

Yucnennoe
nuddepeHnpoBaHue.
Yucnennoe
WHTErPUPOBAHUE.
YucneHHoe peleHne
3anaun Ko, Yucnennoe
pelLICHHE KPaeBo 3a1auun

Bec KM, %:

10

10

10

10

10

10

10

10

20
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