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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‘11/1 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/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
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

YMETbh:

- IPaBUIILHO BBIOMPATh U IPUMEHSTh
YKCJIEHHBIE METO/Ibl, ONMPASCh HA AHATIU3
XapakTepa I10CTaBJICHHOM 3a/1auu;

- OLICHUBATh TOYHOCTh (ITOTPEIIHOCTD)
MOJIy4EHHOT'0 YHCICHHOTO PEILeHHUS.

OIIK-7 CnocobeH
MOHUMATb MTPUHIIUITBI
paboThl COBPEMEHHBIX
UH(GOPMaIMOHHBIX
TEXHOJIOTHH B
WCIIOJIb30BATh MX JIJIS
pelieHus 3aaa4y
npodeccuoHaNbHOM
eI TeIbHOCTH

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 Cnocoben
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
pELICHUS CUCTEM JIMHEMHBIX YPAaBHEHMUIA;
- MaTeMaTU4E€CKUE METO/Ibl YHCIEHHOT O
pELICHUS HEJIMHENHBIX YPaBHEHUN;

- MaTeMaTH4E€CKUE METO/Ibl YHCIEHHOTO
Ju¢depeHIIMPOBaHUS M HHTETPUPOBAHUSI.

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 UH(POPMATHKY

- 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 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 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 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 25-46
[2], cTp. 5-14
2 YucneHHbIE METOIBI 20 4 4 2 - - - - - 10 - Camocmoamenvroe usyueHue
pELICHUs HETMHEIHBIX meopemuyueckozo mamepuana: VI3ydaenue
YpaBHEHHIA. JIOTIONTHUTEIHHOTO MaTepraa o pasaery
UYucneHHble METO/bI "UmncieHHbIe METOIBI PEIICHNUS HETMHEHHBIX
TIOUCKA DKCTpEMyMa ypaBHeHUM. UNCIIEHHbIE METO/IbI TIOKCKA
GyHKIIH IKCTpeMyMa QyHKIUH"
2.1 YucneHHbIE METOIBI 20 4 4 2 - - - - - 10 - Iloozomosxka K npakmuyuecKum 3auamusam:

peLIeHUs HeTMHEHHBIX
YPaBHEHHH.
YuncneHHbIe METOBI
TIONCKa AKCTpEMyMa
dbyHKIHH

N3zyuenne matepuana no pasaeny "UucneHHble
METO/Ibl pELICHUs HETMHEHHBIX YpaBHEHUH.
UucneHHble METO/IbI TOMCKA IKCTPEMyMa
(¢yHKIUK" TOJrOTOBKA K BBIITOJIHCHHIO 3aaHUI
Ha TPaKTHYECKUX 3aHATHUIX

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE0OXOIMMO MIPEABAPUTENHHO U3YUHUTh TEMY U
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3a71a4M BBITIOJIHEHHMS JTaOOpaTopHOil paboThl, a
TaK K€ U3yYUTh BOIPOCHI BApHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszene "UncIeHHBIE METOABI PEIICHHS
HENMHEWHBIX ypaBHEHUHN. YUCIEHHbBIE METOIbI
MOWCKa dKCTpeMyMa (pyHKIH" MaTepuay.
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
JTUHEHHBIX anreOpandecKuX 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: VI3yaenue
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 "Ipudmmwkenue GyHkuid. MeToxn
HaMMEHBIIINX KBaapaToB. HTepHoIsuus
¢byHKIMi" MaTepuany.
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIBHOTO MaTepraa o pasaerry
"[Mpubmmxenne GyHKINA. MeTox HanMEHBIINX
kBagpaToB. HTEpIOIAINS QyHKIIHA"
Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pasgeny "[lpubmmxenne pynknuii. Meron
HaMMEHBIINX KBaapaToB. VHTepHoIsuns
¢yukimid". CTyneHThl HE00X0AMMO OBTOPUTD
TEOPETHYECKHUI MaTepHa, pa3oopaTs MpUMEpPbI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTy 3aJaHUs U CIIENaTh
BBIBO/JIBL.
I1o020mo6Ka K npaKmu4eckum 3auAmuam:
W3y4yenne marepuaia 1o pasaeny
"[Ipubnmxenne QyHKIui. MeTox HaMMEHBIITNX
kBagpaToB. HTEpIOIAINS QyHKIHIA"
MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
MPAaKTHYECKNX 3aHATHIX
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

nuddepeHIrpoBaHe.

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

59

14

35

pazneny "UncnenHoe nuddepeHnpoBaHue.
Yucnennoe unrerpuposanue. YucieHnoe
pemenue 3agauu Komu. YncnenHoe peuenue
KpaeBoii 3amaun”. CTyIeHTHl He0OOX0AUMO
MOBTOPHUTH TEOPETHUECKUI MaTepHall,
pa300paTh NpUMEPHI PEIICHNST aHATOTUIHBIX
3aj1ad. IPOBECTU PACUETHI 110 BAPHAHTY 33TaHUS
U CIeTaTh BHIBOABL. B KadecTBe 3amaHuA
HCTIONB3YIOTCS CIIEAYIONINE YIPaKHEHUS:
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"YucnenHoe nuddepenunponanue. YuciaeHHoe
HHTerpupoBaHue. YncieHHoe pemeHne 3a1auu
Kommu. YncieHHoe pelieHne kpaeBoii 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
paszgene "UucnenHnoe nuddepeHnnpoBaHme.
YuncnenHoe uHTErpupoBanue. YncneHHoe
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 KOHCYIBTALUK 110 KYpCOBBIM IpoekTaM/padoraMm; I'K- rpymnoBsie KOHCYIbTallUU IO pa3jienaM
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. BBenenue B TEOPHUIO MOTPENTHOCTEN

HcTounuku u kiaaccuUKaIus MOTPEIIHOCTEeH. AOCOMIOTHAS M OTHOCUTEIbHAS MOTPEITHOCTH.
[Torpemuoctn  apudmerndeckux oneparnuii. IlpencraBnenne uymcen B DBM. IlorpemHoctn
OKpPYIJICHUS.

2. Qucnennvie memoobl peuleHus HeluHelunslx ypasienull. uciennvie memoovl NOUCKa
aKcmpemyma yuKuuu

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

ITocTaHOBKa 3amaun TIOWICKA KOPHS HEIMHEWHOro ypaBHeHHWs. Merton Oucekumu. Merton
npoctoil wurepauuu. Meton Helorona. /[Ipyrue wurepanMoHHbIE METOABI (METOJA CEKYIIMX,
yrpolneHHbli Meton HetoToHa u ap.). YnciaeHHble METObI MOMCKA AKCTpeMyMa (YHKIIUH OJHOTO
MEPEMEHHOTO: ONTUMAJIbHBIM TMACCHUBHBIN TOMCK; METOJA JIeJICHUs OTpe3Ka IOIoJiaM; METOJ
®duboHaYYN; METO 30JI0TOTO CEYCHHS. UHCICHHBIE METOIbI MHOTOMEPHOW MHUHUMU3AIMHU: METO]I
MMOKOOPIMHATHOTO CITyCKa; TPAJIMEHTHBIA METOJI HauCKOpeuIero crnycka; Mmeroa HeioToHa; MeTon
nehopMUPYEMOTro MHOTOTPaHHHUKA.

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

3.1. YucneHHbIE METO/IBI PEIICHUSI CUCTEM JIMHEHHBIX aIreOpanyecKux ypaBHEHUIMA

[TocTanoBka 3ajauM peIICHUS CHUCTEMBbI JIMHEWHBIX anreOpamdeckux ypaBHenuit (CJIAY).
[Tpsmbie metoanl pemenus CJIAY. Meton INaycca u ero mMoaudukanuu ¢ BbIOOPOM TJIAaBHOTO
anemMenTta. LU-pa3noxeHnne MaTpulbl U €ro UCIoyib3oBanue. Metoa Xonenkoro. MeTo nporoHku.
Utepannonnsie meTosl pemeHust CJIAY: meton Axobu, meton 3eliaens, METO pelaKcaliy.

4. Hpubnuosicenue pynkuun. Memoo naumenvuux keaopamos. Unmepnoaauus pyukyui

4.1. lIpubnmxenne pyHKuMd. MeToy HAaMMEHbIIUX KBaapaToB. MHTEepnosuus GyHKuni

[TocranoBka 3amaun npuOmkeHuss ¢QyHkuuil. CpenHekBajpaTHUHOE YKJIOHEHHE. Meroa
HalMEHbIIMX KBajaparoB. IlocTaHoBKa 3agaud T100AIbHOM MOJMHOMHAIBHON WHTEPHOJISAIMH.
CymiecTBOBaHHE M €IUHCTBEHHOCTh WHTEPIOJIALMOHHOIO MHOroujeHa. MHorowieH Jlarpanxa.
[TorpemHocTs MHTEpHOAANUK. VHTEpNOIANMOHHBIM MHOrowieH HplOTOHa ¢ KOHEYHBIMH U C
pa3JeNeHHbIMHU PA3HOCTSIMH.

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

5.1. Yucnennoe auddepenurpoanue. YncieHHOe HHTETpUpoBaHue. YNCIEHHOE pelIeHne
3anaun Komm. YucneHHoe pemenre KpaeBoi 3a1auu

[TocranoBka 3amaum uyucieHHoro nuddepeHnupoBanus. JleBas, mpaBas W ILEHTpalbHas
Pa3HOCTHBIE TIPOU3BOAHBIC (MEpPBOTO TOpsaAKa). Bropas pasnoctHas mpom3BogHas. [loctaHoBka
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 Metona Disepa 2-To MOpsiAKa TOYHOCTH. HesBHBIN MeTOT
Oiinepa. Ilpuniunel noctpoenuss metooB Pynre-KyTTel. OnHomapameTpuueckoe CeMeucTBO
MeTon0B PyHre-KyrTel 2-ro nopsnka. Meron Pynre-Kyrrsl 4-ro nopsiaka. Pemenne 3agaun Kommn
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Ui cucTeM TudQepeHIMaIbHbIX YpaBHEHHH U ypaBHEHHA m-To mopsiaka. IloctaHoBka KpaeBoi
3afaun Ui TudepeHIaTbHOr0 ypaBHEHUs: BTOporo mnopsaka. Juckpernsanus 3agaun. Certka,
cerounble pyHkuuu. [Toctpoenne paznoctHo cxembl. Mcnonb3oBanue merona nporonku. OueHka
MOTPEIIHOCTH CETOYHOTO PEIICHUS.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

NN R L=

. IIpsimbie metonsl pemenust CJIAY;

. Utepaunonnsie metopl pemenus CJIAY;

. UncneHHoe HHTErpupOBaHMUE;

. Teopust OrpelIHOCTEN;

. [Ipubnmxenne GyHKIUNT;

. PelieHne HeMHENHBIX YPABHEHUN;

. Uncnennsle MeToapl pemenus 3agaun Komwy;

. UncileHHBIE METO/IbI PELICHHUS IBYXTOUEYHOU KPacBOM 3a1a4M.

0O I Wnm— N DKW

3.4. Tembl 1260paTOPHBIX PadoT

1.
2.
3.
4.

1. PemieHre HeMMHENHBIX YPAaBHEHUH;

3. Ilpubnmwxenue GpyHKIHIA;

4. YucnenHoe peuienue 3anaun Komu;

2. Pemenne CJIAY utepaliluOHHBIMU METOJAMH.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OO0cyxeHre MaTepualioB Mo BoIpocaM pasjena "Beenenne B Teopuio norpenrsocrei”
OOcyxzaeHue MarepuagoB Mo KeiicaM pa3aena '"UucieHHble METOAbl pELICHUs
HEJIMHEWHbIX ypaBHEHUHN. YNClIeHHbIE METO bl TOMCKA AKCTpeMyMa (yHKIUH"
OO6cyxaeHrne MaTepualloB MO BoIlpocaM pasfena "HHcieHHbIe METO/bI PEUIeHUs] CUCTEM
JUHENHBIX anreOpanyeckux ypaBHEeHH"
OOcyxaeHue MmarepuanoB Mo Bompocam paszzaena "[Ipubmxenue ¢yHkumii. Merton
HauMEHBIINX KBaapaToB. MHTepnonsauus GyHkuit"
OOcyxaeHne MaTepuasioB IO BompocaM paszzaena "YucinenHoe auddepeHuupoBaHHe.
YucnenHoe uHTerpupoBanue. YucienHoe pemenue 3agaun Komm. YucnenHoe perieHue
KpaeBoii 3anaun”

Texywuii konmpons (TK)

KoHcynpTanumn HanpaBiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIIOJIHEHMS
KOHTPOJIbHBIX MEPOTIPUSATHI 10 pa3zeny "BBeneHue B Teoputo norpemHocreil”
KoHcynpTanuu HanpasiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIOJIHEHMS
KOHTPOJIBHBIX MEPOIPUATHNA MO pazneny "YHCIEHHbIE METOAbI PEIICHUS HEIUHEHHBIX
ypaBHeHUH. YHCIIEHHbIE METO bl TIOMCKA SKCTpeMyMa QyHKIHH"

KoHcynpranuum HarpasiaeHbl Ha NOJy4€HHE MHAUBHIYAIBHOTO 3aJaHUs JUISl BBITOJHEHUS
KOHTPOJIbHBIX MEPONpPHUATHH 10 pasfeny "UWCIEHHbIE METOAbl pEIIEHUS CHUCTEM
JUHENHBIX anreOpanyeckux ypaBHeHH"

KoHcynpTanumn HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJBbHBIX MeponpusaTuil no pasaeny "[Ipubnuxenue ¢pyHkuuil. MeTo HaUMEHBIINX
kBagparoB. MHTepnomsiuus GpyHkuuis"

KoHcynbpTanuu HarpasiaeHbl Ha MOJyY€HHE WHAMBUAYAJIBHOTO 3a/JaHMS IS BBITOJIHEHUS
KOHTPOJILHBIX MEpONnpHUsATUi 1o pazzaeny "YucnenHoe nuddepennupoanue. YucieHHoe
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uHTerpupoBanue. YucneHHoe pemenue 3agaun Komm. UucieHHoe pelieHHE KpaeBoid
3agayn’

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

3arm1aHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep paznena
JTUCLHUILIUHEI (B

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JTUCLUIUIMHE COOTBETCTBUHM C
MHIMKATOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1]12]3]4]5
3HaTh:
MaTeMaTHYeCKUEe METO/Ibl YHCIEHHOTO TectupoBanue/KontponpsHas padora
Qg epeHIPOBaHUS H HHTETPUPOBAHUS "Kommnekcusiit Tect o kypcy YUCJIIEHHBIE
METO/bI"
N -lonk-9 +
PacuerHo-Tpaduueckas padora/Pacuernoe
3aganue Ne 3 «HucieHHOe HHTErpUpPOBAHUE U
YHCJIEHHOE pelnieHue 3anada Kommy
MaTeMaTHYeCKUEe METO/Ibl YUCICHHOTO peIlIeHUs TectupoBanue/KonTtponpsHas padbora
HEJIMHEHHBIX YPAaBHEHUHN "Kommnekcusiit Tect o kypcy YUCJIIEHHBIE
U-1omk-o + METO/IbI"
JlabopaTtopHas pabota/Jlaboparopnas padota Ne 1
«PerieHne HEIMHEWHBIX YPABHEHUI)
MaTeMaTHYeCKUE METO/Ibl YUCIIEHHOTO PELICHHS CUCTEM TectupoBanue/KonrponpHas pabota
JIMHEUHBIX YPaBHEHUN "Kommuekcnsiii Tect 1o kypcy YMCJIEHHBIE
METO/IbI"
JlaGopatopHas pabota/JlaboparopHas padota Ne 2
N-1onk-9 +
«Pewmenue CJIAY nrepalluOHHBIMUA METOIAMU»
PacuetHo-Tpaduueckas pabota/Pacuetnoe
3aganue Ne 1 «IIpsiMble METO/bI pELICHUS] CUCTEM
JUHEHHBIX aJIreOpandyecKux ypaBHEHUI»
YMeTh:
OIICHUBATh TOYHOCTH (TTOTPEITHOCTD ) MOJTYYEHHOTO TectupoBanune/KoHTponbHas pabota
YHUCJICHHOT'O peLICHUs N-20r1k-1 + "Kommuekcusiii Tect 1o kypcy YUCJIEHHBIE
METO/IbI"
NPAaBUIBHO BBIOMPATh U MPUMEHSTh YucIeHHble MeToabl, | MI-2ork-1 + | TectupoBanue/KonTtponbsHas pabora
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OIIUpPAasACh Ha aHAJIN3 XapaKTEpa IMOCTaBJICHHOM 3aJa4du

"Kommitekcusriii Tect o kypcy YACJIIEHHBIE
METO/IbI"

JlaGopaTtopHas pabota/JlaboparopHas padota No4

«Hucnennoe pemienue 3agaun Koy

PEAIN30BbIBATE PACUCTHBIC aJITOPUTMbI YHCIICHHBIX
MCTOHOB, UCIIOJIL3YA AJITOPUTMHUYCCKUC A3BIKU

JlaGopaTtopHas paborta/Jlaboparopnas padota Ne 1

«PerieHne HEIMHEWHBIX YPaBHEHU

IIPOrpaMMUPOBAHUS WJIH CIIELHAJIbHbIE CPE/ICTBA W/-Lomer
MaTEMaTHYECKUX MMAaKeTOB MPHUKJIAIHBIX IPOTPaMM
BBIBOJIMTH YHCJIEHHBIE QJITOPUTMBbI PEILICHHS TectupoBanue/KonTtponpHas padora
MAaTE€MaTHYECKUX 3a/1a4 MHKEHEPHOU IEATEIbHOCTH "KommnekcHslii Tect no kypcy YACJIIEHHBIE
METOBI"
JlaboparopHas pabota/JlabopaTopHas padora Ne 3
N-1onk-7 «[Tpubmmwkenne GyHKIHN»

PacuerHo-Tpaduueckas pabora/Pacuetnoe
3ananue No 2 «AnmpokcuManust QyHKIUI
MHOTO4JIEHAMU METOI0M HaMMEHBIIINX
KBaJIPaTOB»
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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 "Komrutekcusiii Tect o kypcy YACJIIEHHBIE 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
HAaUMEHBIIHNX KBaapaTtoB» (PacueTHo-rpadudaeckas 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 AUCHHUILJINHE

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 TUCIMITIIMHE IPUBECHBI 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.), U3marensctBo: "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 :
METOMYECKOE MOCOOHE MO KypcaM BBIYHCIUTEIBLHBIX METO0B 10 BceM Hamnpasienusm / K. O.
Kazenkun, Mock. suepr. ua-t (MOU TVY) . — M. : U3parensckuit sjom MOU, 2009 . — 36 c.;

3. Kazenkun, K. O. [Tpubmmkenue ¢pynkiuil. Uucnennoe nurerpupoBanue. UucnenHoe
muddepeHpoBaHre. YKa3aHusl K PEIICHHUIO 33/1a4 10 BEIUMCIUTEIFHON MaTEMATHKE :
METOMYECKOe Mocodue mo Kypcy "Beraucnurenbupie MeToabl" s ctyenToB MOU no Bcem
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HanpasneHusM noaroroBku / K. O. Kazenkun, Ham. uccnen. ya-t "MOUN" . — M. : U3naTenbekmii
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 HampasiieHusM noarotoBku / K. O.
Kazenkun, Harr. 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 cemeicta 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 "YHuBepcurerckas 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 oudmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaMMCHOBAHHC
VYyebHbIC ayAUTOPUU IJIS K-120, MamuHHBIH cepBep, KOHJAUIUOHED
MPOBEAEHUS JIEKLIMOHHBIX 3an MBI
3aHATHI U TEKYIIETO A-400, YueOnas rapra, CTyJ, J10CKa MEJIOBasl, SKpaH
KOHTPOJIA ayauropus "A" MHTEPAKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIBIOTEP MEPCOHATIbHBIN
VY4ebHble ayIUTOPUH IS b-318, YuebHnas rapTa co CKaMb€H, CTYJ, CTOJ ITUCbMEHHBIN,
IIPOBEJCHUS MPAKTUYECKUX ayuTOpus JI0OCKa MEJIoBasi, JOCKa MapKepHas,
3anstui, KP u KII KOHJUIIMOHED
VYyebHbIC ayAUTOPUU IJIS K-207, CTOJI, CTYJI, BEUIAJIKa JJI OJEXKIbI, T0CKa
MIPOBE/ICHUS J1AOOPATOPHBIX KomnerorepHslit MEJOBas, KOMIIBIOTEPHASI CETh C BBIXOJIOM B
3aHATHI kimacc MBI] HNHTEpHET, KOMIBIOTEP NMEPCOHATIBHBIN,
KOHJIHUIIOHED
K-211, CTOJ, CTYJI, JOCKA MEJIOBasi, KOMIIbIOTEPHAs
KomnerotepHslit CETh C BBIXOZ0M B MIHTEpHET,
kiacc BI] MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBIN, KOHAULINOHED
VYyeOHbIC ayIUTOPUU IJIS A-400, YaeOnas napra, CTyJ, I0CKa MeJIOBasl, SKpaH
IIPOBEICHUS aynurtopus "A" MHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
IIPOMEKYTOUHON MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
aTTecTaluu MapKepHasi, KOMIIBIOTEP EPCOHAIBHBIN
ITomemenus mis HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
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CaMOCTOSITEIbHOU PabOThI

KomnberorepHsbrit
YUTAJIbHBIN 321

MMCbMEHHBIN, BEIIaNKa I 01K IbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIBbIOTEP MEPCOHATIbHBIM,
MIPUHTEDP, KOHJIUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

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

CTOJI, CTOJI KOMITBIOTEPHBIN, CTYJI, TIIKad,
mKad 11t JOKyMEHTOB, KOMITBIOTEpHAs CETh

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

WHBEHTApS
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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 3amanne Ne 2 «Anmpokcumanus GyHKIHA MHOTOWICHAMH METO/I0M HauMEHBIITUX
kBaaparoBy (PacuerHo-rpaduueckas padbora)

JlaGoparopnas padota Ne 3 «[Ipubmmxenne ¢pynkunii» (JlaboparopHas padota)

Pacuetnoe 3aganue Ne 3 «HucneHHOE HHTETPUPOBAHUE U YUCICHHOE peleHue 3a1a4a Ko
(Pacuerno-rpaduueckas pabora)

JlaboparopHnas padota Ned «Hucnennoe pemenue 3agaun Koy (Jlabopatopnas pabora)
Kontponbnas pabota "Kommiekcusiii Tect o kypcy YACJIIEHHBIE METObI"
(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

15

25
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