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1. IEJIU U 3AJAYU OCBOEHUA AUCLHUIIJIUMHBI (MOAYJIA)

1.1. Llesab 0CBOEHUA AUCHMILIUHBI (MOAYJIA)

LenssMu OCBOCHHUS JAUCHUILIMHBI «YPaBHEHUS MaTeMaTHYeCKOW (DU3UKU» SBISETCS MOArOTOBKA
CTYICHTOB K BBINOJHEHUIO TPO(ECCHOHANBHBIX 33Ja4 B paMKaX TPYAOBOH MAEATEIBHOCTH TIO
npodeccunonanibhomy cranmapty 40.011 «lIpoBeneHne HaydHO-HCCIEIOBATEIBCKUX U OIBITHO-
KOHCTPYKTOPCKHUX pa3paboTok» B pamkax o0000meHHOW TpynoBoil ¢yHkuuun «lIpoBeneHue HaydHO-
HCCIIEIOBATENILCKUX M ONBITHO-KOHCTPYKTOPCKUX pa3pabOTOK TO OTACTBHBIM pasfeiiaM TeMbD» U
dbopmMupoBaHHE y CTYIACHTOB TEOPETUYECKUX 3HAHWNA M TPAKTHUYECKUX HABBIKOB M0 PELICHHIO
maddepeHInanbHbIX ypaBHEHUH € YaCTHBIMH HPOM3BOJHBIMHU, HM3y4eHHE MaTEMaTHUYECKHUX OCHOB
MOJENUPOBaHUS (PU3NYECKUX IPOLIECCOB, BO3HMUKAIOIMIMX B MEXAaHUKE, 3JIEKTPOJMHAMHUKE, ONTHKE,
TEOpUM TEIUIoNepesayd U T.JA., U3yYEHUH OCHOBHBIX METOJIOB AHAJUTUYECKOIO PEIIECHUs JHHEHHBIX
TupdepeHInaibHbIX ypaBHEHUN C YacCTHBIMU MPOM3BOJHBIMM M TPUMEHEHUE HUX IpPU pPElICHUU
MIPUKJIAIHBIX 3aj1ay.

1.2. 3aja4u OCBOEHHUS AMCLMUILIUHBI (MOAYJISA)

3az[aanH JAUCIHUITIINHBI «YPaBHCHI/ISI MaTeMaTH4deCcKOi (1)I/IBI/IKI/I>> ABIICTCA IIOAIOTOBKaA K
perieHuto MpodeCcCHOHATBHBIX 3a/lay: W3yYE€HHWE OCHOBHBIX IPUHIIMIIOB CO3JaHUS MaTEMaTUYECKON
MOJIEI TIPOIeCCOB Ha 0a3e CTaHAAPTHBIX YpPaBHEHH C YaCTHBIMH TPOW3BOJHBIMHU; OTMpE/EICHUE
METOI0B pemeHHﬁ CO3JaHHBIX MAaTEMaTHYCCKUX Moneneﬁ AJId OIMMCaHUA, UCCICAOBAaHUA W PCHICHUA
IMPAKTUYCCKUX 3aaa4.

2. MECTO JUCHUIIJIMHBI (MOAYJII) B CTPYKTYPE OBPA30BATE/JIbHOM
INTPOT'PAMMBI

JuctunnuHa «YpaBHEHHUS MaTeMaTUYecKoW (GU3MKU» OTHOCHUTCS K 4YacTH, (QopMupyemoi
y4acTHUKaMH 00pa3oBaTenbHbIX oTHOIeHUH OIT BO.
JuctunnuHaa Oasupyercs Ha CIEAyIHUX AUCIUIUIMHAX: «MaTeMaTtndeckuil aHanus», «JIuHeiHas
anrebpa M aHamuTHYecKas reomerpusi», «dusuka», «luddepenuunansusie ypaBHeHus» u «Teopus
(GYHKIMI KOMIUIEKCHOTO IEPEMEHHOT0»
Pesynbrarel 0oOy4yeHMs, TMOJy4YE€HHbIE TPU OCBOCHUM JUCIUIUIMHBI, HEOOXOJUMBI MNpPH H3YYEHUU
CIEYIOIUX TUCHUIIINH «CrienanbHble YUCIEHHbIE METOAbI», «TeopeTnueckne OCHOBBI MHEPIIUAIBHON
HABUTAIIUM» U TIPU BHIMOJIHEHUH BBHITYCKHON KBaNM(UKAIMOHHON pabOThI.

PaGouas mporpamMMa TUCHUIUIMHBI «YpaBHEHUS MAaTeMAaTUYECKON (UMK JUIsI MHBAIMUJIOB U JIMIL
C OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbSl  pa3palaThiBaeTcs HMHAWBUIAYaIbHO C  Y4E€TOM
0COOCHHOCTEHN MCUX0(U3NUECKOTO Pa3BUTHS, UHIUBUIYATbHBIX BO3MOMXHOCTEH U COCTOSIHHS 3JI0POBBS
TaKUX 00y4YaIOUIUXCA.

3. KOMIIETEHIUHH OBYYAIOIEr0oCA, ®OPMHUPYEMBIE B PE3YJ/IbTATE
OCBOEHUA AUCLHUIIJIMHBI (MOAYJIA)

[Ipouiecc wu3ydeHUs IUCHUIUIMHBI «YpaBHEHHS MaTeMaTHYecKOoil (U3MKM» HaIlpaBleH Ha
dhopmupoBanue 3aemMeHTOB mpodeccrnonanbHor kommereHnuu [IKC-2 B cootBerctBum ¢ OIT BO mo
HanpasieHuro noArotoBku 01.03.04 «IlpukinagHas MaTeMaTUKay.

Tabnuma 3.1 — ®opMupoBaHUE KOMITCTCHIIMH TUCITUTLIMHAMHA

Kox xomnereHmy / HauMeHOBaHME CemecTtpsl (OPMHUPOBAHUS TUCIIATUTHHEL
JICITATUTIH, (POPMHUPYIOIITHX Komnerenmmu 6epyrest u3 YII o HanpaBIieHHIO MOATOTOBKK OaKalaBpa

KOMITETEHIIUIO COBMECTHO 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
MKC-2
YucneHHbIE METOTBI v
YpaBHeHHs1 MaTeMaTH4ecKol Gpu3nku v
Teopus ynpaBieHus v
CrieriaabHbBIE YUCIEHHBIE METOIBI v
UucneHHbIE METOABI aNreOphI v
MMuTtanmonHoe MOJENNPOBAaHUE 4
[IpepnumniomMHas mpakTuka v




Kox xomnerennyy / HauMeHOBaHHE
JICITATUTIH, (OpMUpYIOIIHX
KOMIICTEHIIUIO COBMECTHO 1

CemecTpsl (OPMUPOBAHUS AUCITATLTIHEI

Kommerentmu 6epyrest n3 Y11 o HanpaBJISHHIO TTOJINOTOBKH OakaiaBpa

2 3

4 5 6

7 8

Brmonnenne u 3amura BKP

v

[lepedeHpb MIaHUPYEMBIX PE3YyJIbTATOB OOYYEHHUS MO AMCUUILUIMHE «YpaBHEHHS MaTeMaTUYeCKOH
(GU3UKN», COOTHECEHHBIX C TNIAHUPYEeMbIMU pe3ynbratamu ocBoenus OIl, npeacrasien B Tadi. 3.2.

Tabmuma 3.2 — IlepedeHp IUIAaHUPYEMBIX PE3YJIHTATOB OOYYCHHUS 110 JUCIHMIUIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMU pe3ynbTaTamu ocBoeHus Ol

KOZ[ 1 HAUMCHOBAHUC

Kon WHIIKAaTOpa
1 HaMMEHOBaHHE [Tnanupyemble pe3yabTaTsl 00yYEeHHUS 110 JUCIUIUINHE
KOMITETEHIINN JIOCTHACHIA
KOMITETEHIINN
IIKC-2 UIIKC-2.1. Mzygaer | 3mHarthb: Ymers: Baaners:
CrniocoOeH MpoBOANTL | COBpEMEHHBIE - OCHOBHBIE THWIBI | - pemarb TUIOBBIE | - KJIaCCHUYEeCKUMU
aHAJMTHYECKUE U METOJIbI ypaBHEHHI 3a/1a4n METOJlaMH  peIlIeHUs
UMHTAIMOHHbIE UCCIIE0BaHUS MaTeMaTHYeCKOH MaTeMaTHYeCKOM 3a1a4 ypaBHEHHH
HCCIIeJOBAHMS Pa3NUYHBIX CHCTEM U | pU3HKHY; ¢uzukwy; MaTeMaTH4eCcKOH
MPOIIECCOB. - MeToApl TOYHOrO | - CBOAUTH | (DU3UKH;
peuieHust  0a30BBIX | MPUKJIAZHBIE 3aJa4yd | - METOAAMHU CBEICHMS
ypaBHEHHI K YpaBHEHHSIM | MPHUKJIAIHBIX 3a1ad K
MaTeMaTHYeCKOH MaTeMaTHYeCKOM 3aa4am
¢buzuKH. ¢buzukwy; MaTeMaTHYeCKOn
- NPUMEHSTD | (U3HKY,
TOJIyYeHHbIE 3HAHHSA | - HaBbIKAMU
JUIst pelieHus | MaTeMaTHYeCKOM
MIPUKJIaHBIX bopmanuzanuu
€CTECTBEHHOHAYYHBIX | NMPHUKIAaTHBIX  3ajad,
u aHasm3a u
npoeCCHOHANBHBIX | MHTEPIpPETalun
3a/1a4. pelieHui
COOTBETCTBYIOLIHX
MaTeMaTHYeCKUX
MojeJiei

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIA)

4.1 PacnpejaejieHHe TPYAOEMKOCTH JUCIHUIIUMHBI

ceMecTpamMm

1o BHAAM pa60T no

OO6mrast TpyA0€MKOCTh JUCIUILIMHBI cocTaBisieT 4 3ad. en. wim 144 gaca, pacnpeeieHie 9acoB
10 BUAaM padoT [0 ceMecTpaMm MpecTaBiieHo B Taduuie 4.1.

Tabmuma 4.1 — PacnpeneneHue TPyZOEMKOCTH AWCHMIUIMHBI IO BUAAM pPabOT IO CeMecTpaM s
CTYIACHTOB OYHOM (OPMBI 00yUEHUS

TpynoeMKOCTh B 4ac

Bun yue6HO# paboThI Bceero B T.4. o cemectpam
gac. 6 cemectp
C HCIIOJIb30BaHHUEM DIIEMEHTOB HJICKTPOHHOT'O
dopmaT U3ydeHus! TUCUUIUIHHEL
o0yueHHs
O0masi Tpya10eMKOCTh AVCIUIUIMHBI 110 y4eOHOMY IIaHy 144 144
1. KonrakrTHas pa6ora: 63 63
1.1. AynuropHas pa6ora, B TOM 4ncJjie: 56 56
3aHATHs JIeKInoHHoro tuna (JI) 36 36
3aHATHSA ceMuHapckoro Tuma (113 — ceMrHapEL, MpaKTHYEeCKHe 20 20
3aHATHUS U Jp.)
nmabopaTtopHbie padots (JIP)
1.2. BHeayquTOpHAsi, B TOM YHUCJIe 7 7
KypcoBast pabota (npoekt) (KP/KII) (koHCcynbpTanus, 3amnmra) 1 1
TEKYIIMH KOHTPOJIb, KOHCYIBTALMH 110 IHCUUIUIHHE 4 4
KOHTaKTHas pabora Ha nmpomexyrouHoMm Korrpore (KPA) 2 2
2. CamocTtosTeapHas padora (CPC) 81 81
pedepat/scce (TOArOTOBKA)




pacuérHo-rpaduyeckas padora (PI'P) (moxroroska) 18

18

KOHTpOJIbHAs paboTta

kypcoBast pabora/mpoekt (KP/KII) (moaroroBka)

CaMOCTOATCIIbHOC U3YYCHUEC PA3JACIIOB, CaMOIIOATOTOBKA (Hpopa60TI<a
1 MOBTOPCHHE JICKIIMOHHOI'O MaTCprajia U MaTcpuaia y‘I€6HI/IKOB u
yqe6H},1x HOCO6HI>1, IIOAT0OTOBKA K J'Ia60paT0pHI)IM U MMPAKTUYCCKUM
3aHATHUAM, KOJJIOKBUYM U T.I[.)

27

27

[ToaroroBka Kk 3k3aMeHy (KOHTPOIb)* 36

36

[ToaroroBka k 3a4ery / 3a4eTy ¢ OIeHKON (KOHTPOJIh)

4.2 CopeprxaHue JUCHHUIUIMHEBI, CTPYKTYpHUpPOBaHHOE 110 pa3jeJjiaM, TeMaM

Tabnuma 4.2 — Coneprxanue TUCIUTUTHHBIL, CTPYKTYPUPOBAHHOE 10 TEMaM, JUISl CTYJICHTOB OYHON (DOPMBI

oOyueHust
Bunel yueoHoli padoThl
(uyac)
IInanmpyemsbie
(KOHTpOJIUpYyeMbIe) Konrakrnas = m
pe3yIbTATDI pabora % E
OCB(();;.{IE:;;I?“YK; HaumenoBaHue pa3szienoB, TeM E E g % Bup CPC
HHIAKATOPBI g g-E g E g3
RoCTHKeHHUs % E‘g E E § é
KOMIIETeHI Ui = l§ g E S 8 g
= =
6 cemecTp
IIKC-2 Pa3nes 1. YpaBHeHHsI B YACTHBIX NPOM3BOIHBIX
UIIKC-2.1 Tema 1.1 YpaBHeHHUS B YaCTHBIX MPOM3BOAHBIX 1ro mopsinka | 4 2 ITonroroska k
Tema 1.2 JIuneiiHble ypaBHEHUS JIEKLHAM
Tema 1.3 KBasunuHeiiHble ypaBHEHUsI [6.1.1-6.1.5],
Tema 1.4 HenuneliHple ypaBHEHHS [6.2.1-6.2.4]
[pakrrueckas padora Ne 1. YpaBHEeHUsI B YaCTHBIX 2 2 [MoaroroBka
IPOM3BOIHBIX IEPBOTO MOPsAKA HPaKTUYECKUM
3aHATHAM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
Hroro no 1 pazgeny 4 2 4
Pazgen 2. YpaBHeHHs1 MaTeMaTH4YeCKOH (PU3MKHU
Tema2l YpaBHEHUWA B 4acCTHEBIX 2 2 | Ilomroroexka K
NMPOMI3IBOAHBLX BTOPOTrO JCKIIHAM
nopsaka. Knaccudurmkauma. [6.1.1-6.1.5],
[6.2.1-6.2.4]
[pakruueckas padora Ne 2. Knaccudukaims ypaBHeHuit 2 2 IMoaroroBka
BTOPOTO MOpsAAKa MPaKTUYECKUM
3aHATHAM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
Hroro no 2 pazgeny 2 2 4
Pa3nen 3. YpaBHeHusi runepooIu4ecKoro THNa
Tema 3.1. 3agauu, IPUBOSIINE K YPABHEHUIO 10 2 IToaroroBka K
THIepOOINYECKOr0 TUIIA. JEKIHAM
Tema 3.2. YpaBHeHune KonebaHus Ha GECKOHETHOMN TIPSIMOIA. [6.1.1-6.1.5],
dopmyina Jlanambepa. [6.2.1-6.2.4]
Tema 3.3. ®uznueckuii cMbich popmyisl Jamambepa.
Tema 3.4. YpaBaenue konebaHus Ha MOTyOTrpaHNICHHON
psAMON
Tema 3.5. YpaBuenne konebanus Ha oTpeske. Meron
Dypse.
Tewma 3.6. 3amaua 63 HAYATBHBIX YCIOBHA.
Tema 3.7. O600mIeHHas KpaeBas 3a7ada
Tema38. TeopemMma
€edMnNHCTBEHHOCTMW pewleHnAd
VPaBHEHMUMU
rMmnepbonmMyeckKoro Tuna




[pakriueckas padora Ne 3. ®opmymna lanambepa. 6 2 INoaroroBka k
[paktiueckas padora Ne 4. MeTtoz pogoimKeHUH st IIPaKTUYECKUM
ypaBHEHHH THUIIEPOOINIECKOr0 THIIA. 3aHATHAM
[paktiueckas padora Ne 5. Meron @ypee s 3anaq [6.1.1-6.1.5],
KoJyieOaHus [6.2.1-6.2.4]
Hroro no 3 pazgeny 10 6 4
Pa3nen 4. YpaBHenns napadoiu4ecKoro Tumna
Tema 4.1. 3agaun, npuBoOASIINE K YPABHEHHIO 4 2 IToaroroBka k
apaboIMYecKoro THIIA. JIEKIUSIM
Tema 4.2. Teopema eIMHCTBEHHOCTH PEIICHHS] ypaBHEHUH [6.1.1-6.1.5],
THIIepOOTMYecKoro Tuna. [IpuHIMn MakCUMaIbHOTO [6.2.1-6.2.4]
3HAYEHMSI.
Tema 4.3. Meron @ypbe 111 66CKOHEYHOTO CTEPIKHSL.
Tema 4.4. TernonpoBOTHOCTH IS
oIy OECKOHEYHOI'O CTEPXKHSI, METOJI POOJKESHUH.
Tema 4.5. Meron @ypbe Juisi KOHEUHOTO CTEPIKHSI.
[pakriueckas padora Ne 6. Meron @ypbe /11 KOHEYHOTO 4 3 IToaroroBka k
CTEpPIKHSI. MPaKTHYECKUM
IIpakTuyeckas padora Ne 7. Meron ®ypre mist 3aHATUSAM
OECKOHEYHOT0 CTEPIKHSI. [6.1.1-6.1.5],
[6.2.1-6.2.4]
HToro no 4 pazneny 4 4 5
Paznen 5. YpaBHeHUs dJJIMITHYECKOr0 THIIA
Tema 5.1. 3amaun, npuBOASIINE K YPABHEHHIO 10 2 [Toaroroska
3JUIANTHYECKOro Tuna. Y pasHenue Jlamaca, ['enpmronsua. JIEKLUSAM
Tema 5.2. 3amaun Jlupuxiie u Heiimana [6.1.1-6.1.5],
Tema 5.3. YpaBHenue Jlannaca B KpUBOJIMHEWHOI crcTeMe [6.2.1-6.2.4]
KOOpAWHAT
Tema 5.4. YactHble pemienns ypaBHeHus Jlariaca.
Tema 5.5. Mnterpanbubie popmynsl ['prHa.
Tema 5.6. OcHOBHBIE CBOIMCTBA rapMOHUYECKUX (YHKIIMH.
Tema 5.7. Meron @ypbe uist 3ana4 upuxiie 11 Kpyra
(koIblia, ceKTopa) U MpsSMOYTolbHOI 00nacTu
Tema 5.8. @ynkiun ['puHa 1 uX cBOHCTBa
Meron ¢pynxumii ['puna.
Tema 5.9. Pemenne 3anau Aupuxie 1 mapa u
HOJYIPOCTPAHCTBA.
[pakruueckas padora Ne 8. Meron @ypee s 3anau 4 2 IToaroroska K
Hupuxne u Heiimana. [IPaKTUYECKUM
[pakruueckas padora Ne 9. @ynkuuu ['prna 3aHATUSIM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
Hroro no 5 pasnery 10 4 4
Pa3pen 6. CnenuajbHble QYHKIMH UX IPUMeHeHHe
Tema 6.1. WnTerpans! Ditnepa. 6 3 IToaroroska k
Tema 6.2. lununapuueckue QyHKIIUA JEKIUAM
Tema 6.3. Tlonmuroms! Jlexanmpa [6.1.1-6.1.5],
Tema 6.4. Cheprueckue GpyHKITHH. [6.2.1-6.2.4]
Tema65.TpuMeHeHUNE
cneuMmanbHBX PYHKLMUW NpHU
peweHWU YypPaBHEHUMN
MaTeMaTUWUYEeCKOMN CbVI3VIKVI.
[pakruueckas padora Nel0. Perienue ypaBHeHui 2 3 IMoaroroBka Kk
MaTeMaTHYECKOH (PH3UKH C UCTIONB30BaHHEM CIIEIUATBHBIX NPaKTHYECKUM
byHKIHI 3aHATUSIM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
Hroro no 6 pazgeny 6 2 6
PTP 18 IToaroroska
o
BBINTOJTHEHHIO
PI'P [6.3.2]
Hroro no nucuumiinze 36 20 45

I/ICHOJ'IL3yeMLIe AKTUBHBIC U HHTCPAKTUBHBIC TCXHOJIOTHU ITPUBCIICHLI B T3.6J'II/II_IC 4.3.




Tabnuna 4.3 - Vcnons3yeMble akTUBHBIE U HHTEPAKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU

BI/I,Z[ 3aHSATUN HaumenoBanne HCIIOJIb3YEMbIX dKTHUBHBIX U UHTCPAKTHBHBIX
00pa3oBaTeIbHBIX TEXHOJIOT U
.HCKI_[I/II/I Texnonorusa PAa3BUTHA KPUTUYCCKOTO MBIIIJICHUS
I[I/ICKYCCI/IOHHBIG TEXHOJIOTUU
HpaKTI/I‘-IeCKI/Ie 3aHATUA Texnonorusa PAa3BUTHA KPUTUYCCKOTO MBIIIJICHUS

JIMCKyCCHOHHBIE TEXHOJIOIMU

TecToBbIE TEXHOJIOTUU

TexHonoruu paboThl B MAJIBIX TPYIITaxX

TexHo0rus KOJUIEKTUBHOU pabOThI
WubopmanimoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH

5. TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXXYTOYHAS ATTECTALIUA
10 U'TOT'AM OCBOEHHUA AUCHUIIJIUHBI (MOAYJIA)

5.1. OnucaHue nokKa3sareJiei v KPpUTEpHEB KOHTPOJIA YCII€BA€MOCTH, OITMCAHHE
IIKAJI O0€HUBAHUA

Kputepun oneHuBanus pe3yabTaToB OOYUEHHS M TPOIEAYPHl OICHUBAHUS KOMIICTCHIIHH,
(dhopMHpYEMBIX B paMKaX JaHHOW JUCIHMILTAHBI, TPUBOIATCS B Ta0IMI. 5.6.

OrneHOYHBIE TPOLEAYPHl B paMKaxX TEKYINIETO KOHTPOJISI TIPOBOJSTCS MperojaBaTeaemM
TUCIUTIIMHBL. Ha JeKnusx oIeHWBaeTcss aKTHBHOCTh YYacTUS B JUCKYCCHOHHBIX OOCYKIEHHUSX.
[IpakTuueckne 3aHATHA TPOBOAATCS B (OpMe BBIMOJTHEHUS WHIAMBUAyaTbHbIX 3amaHuid. [lpum
BBITIOJTHEHUH WHJWBUIYAIBHOTO TPAKTUYECKOTO 3aJaHUs TIPEToJIaBaTelieM OIIEHUBACTCS KadeCTBO
BBITIOJTHEHHOTO 3aJaHMs, CPOK €ro BBIMOJHEHHUs, Ka4yeCTBO M CPOK OodopmiieHHs OT4YeTa, OTBETHI Ha
BOIIPOCHI MTPETOIaBaATEIIS.

CamocTtosarenbHas paboTa BKIIOYAET IMOATOTOBKY K TEOPETHMYECKMM BOMPOCAM AMCLMILIMHBI,
BeimostHeHUE PI'P B QopMe wWHIMBHIyanbHBIX 3aJaHUA W OTYETOB TO MPAKTHUYECKHM 3aHATHSM,
TECTUPOBAHUE.

TectupoBanue mpoBoautcs ¢ ucnoiab3oBanrnemM CIO MOODLE B pamkax camocTOATEIbHON
paboTHI.

Tect comepxut 10 TeCTOBBIX BOIIPOCOB (BpeMsi Ha NpoBeeHre TectupoBanus 20 muHyT). Ha Tect
JAeTCs 2 MOMBITKH.

CryneHT Aomyckaercss K IMPOMEXKYTOYHOW aTTECTAlMU, €CIU B PE3yNbTaTe U3YYECHHs Pa3eiioB
JUCHUILTMHBI OTBETU BepHO Ha 70% BOMPOCOB TECTOB, BHINOJIHUI KOHTPOJIbHYIO pabOTy U MPEI0CTaBUI
OTYETHI [0 BCEM MPAKTUUYECKUM paboTam.

Onurcanue noka3areneil 1 KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE IIKaJl OLECHUBAHMS Ha
JTane TEKYIIeH aTTecTalluy MpeCTaBIeHbl B Ta0m. 5.1.

YacThio MPOMEKYTOUYHOM aTTeCTallMu B KaxJIoM cemectpe spisierca PI'P, kpurepuum oreHku
KOTOpO# npezacTaBieHsl B Ta0d. 5.2. Otder no PI'P moiwkeH ObITh cliaH mepes 3K3aMEHOM.

[IpomexxyTouHas aTTecTalnus MPOBOIUTCS B POpME dK3aMeHa.

Onucanue noka3arenaeil U KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE IIKaJl OLEHUBAHMS Ha
JTare NPOMEKyTOYHOU aTTeCTalluu MpeCTaBlIeHbl B Ta0. 5.2. u 5.3




Tabmuia 5.1 — Onmcanue nokaszaTeneil ¥ KpUTEPUEB KOHTPOJISL YCIIEBAEMOCTH, OTIMCAHKE IITIKAJT OIICHUBAHMSI HA JTAIe TeKYIIEH aTTecTaluu

Ko u Konn Kpurepun n mkasna oneHHBaHUS
HalMEHOBaHHUE
HanMEHOBaHUE [NokazaTeny KOHTPOJISI YCIIEBAEMOCTH ®dopma KOHTPOJIS
WHIIKAaTOpa 0 6amnoB 1 6annoB
KOMITETEHIINU
KOMITETEHIINU
[IKC-2 UIIKC-2.1. U3yqaer 3HaTh: Teopernueckuit Matepuan | Teopernueckuii MmaTepuanl | Y ¢ THO e
Criocoben COBpPEMEHHBIEC METOBI | - OCHOBHBIE THIIbl YPaBHEHUH HE U3Y4eH WIH N3y4eH W3y4eH. cobecenoBaHMUe
MIPOBOAUTH HCCIIEJOBAHMS MaTeMaTH4ecKoi (pu3nKwy; YacTHYHO. Bepwo Bbmonneno 70% u | o
QHAJMTUYECKHUE U | Pa3JIMYHBIX CUCTEM U - METOJIBI TOYHOT'O PELIEHUs BepHo BeIMONHEHO MeHee | Ooliee BOIIPOCOB BONpPOCaM
MMUTAIUOHHBIE TIPOILIECCOB. 0a30BbIX ypaBHECHUI 70% BompocoB KaXXJIOTO TecTa. ViacTue B
HCCIIEIOBAHMS MaTeMaTH4eCcKOi (DU3UKH. Ka)JIOT0 TecTa.

rpynnoBblX
obcyXneHMUSHaX
TeCTI/IpOBaHI/Ie 1o pasaciamMm
JTUCHUIIIAHBI

B CJIO MOODLE

Ymers:

- pelaTth TUIIOBBIC 3a/la4n MaTeMaTU4eCKOn
¢buznku

- CBOAUTH NPUKJIAJHbIC 331241 K ypaBHEHUAM
MaTeMaTu4ecKoil QGU3UKH;

- IPUMEHATH NOMy4IEHHBIE 3HAHUS [UIS PELICHUS
NPUKIAJHBIX €CTECTBEHHOHAYYHBIX U
npogeccHOHANIBHBIX 33/1a4.

[IpakTrueckue 3aganus u
PI'P He BBIITOTHEHBI WIH
BBINOJTHEHBI YaCTUYHO.

[IpakTueckue 3aganus u
PI'P BbITONTHEHBI
MOJIHOCTBIO.

Kontponb

BBITIOJTHEHUS

NpakThUueckux 3aganuii u PI'P
(cM. Tabm. 4.2)

Baanern:

- KJIJACCHYECKUMH METO/IaMH PEIIEeHHS 33124
ypaBHEHHH MAaTEeMaTHYECKOW (HDH3UKH

- METOJlaMH CBEJCHUs MIPUKIIAHBIX 3a/1a4 K 3a/ia4am
MaTeMaTu4eckoil GU3uKu

- HaBBIKAMH MaTEeMaTHYECKOH (hopMaIn3anuu
TIPUKIIAJHBIX 3a/a4, aHAJIN3a U HHTEPIIPETALUH
peleHui

COOTBETCTBYIOIIMX MaTeMaTHUECKUX MOAENeH

IIpakTuyeckue 3aganus U
PI'P BeImoHEHBI
HEKAYECTBEHHO H/UIIH HE B
CPOK.

[IpakTuueckue 3aganus U
PI'P BBIIOIHEHBI
Ka4yeCTBEHHO U B CPOK.

Kontpons

BBITIOJTHCHUS

[IPaKTU4ECKUX 3a1aHuil u PI'P
(cMm. Tabm. 4.2)




Tabnuma 5.2 — Onucanue noka3aTtenel U KpUTeprUeB KOHTPOJIS YCIIEBAEMOCTH, OMTMCAHUE IIIKAJl OIICHUBAHUS HA 3TaIe MPOMEXKYTOUYHOU aTTeCTAIlH

(PTP)

Konn Kpurepun n mkasna oreHuBaHus
Kon n HanmenoBanme HalMEHOBaHHUE
[NokazaTeny KOHTPOJISI YCIIEBAEMOCTH ®dopma KOHTPOJIS
KOMITETEHIINN WHIIKAaTOpa 0 6amnoB 1 Gann 2 Gamna
KOMITETEHIIUU
[IKC-2 UIIKC-2.1. U3yqaer 3HaTh: § T 5 TeopeTHueckuit
Criocoben COBPEMEHHBIE METOBI - OCHOBHBIE TUIIBI YPABHEHUI €OpETHICCKHI MATEDHAT H3VIEH Kontpons
i . Marepuai He H3ydeH p Y4 Ipencrasien
MIPOBOAUTH HCCIIeJOBAHMS PA3THIHBIX MaTeMaTH4ecKoi (pu3nKwy; P yd YACTHYHO ASHCPHYTLL BhnostHeHus: PI'P
AQHAJIUTUYECKUE U CHCTEM U IIPOIIECCOB. - METOJIBI TOYHOT'O PELIEHUS pOTBeI”)H)Iy;r-Ia OTBeTHI Ha
WMHTAIMOHHBIE 0a30BBIX ypaBHEHHUH
1 YPaBHC o OtBeT Ha BONpoC OTBeTHI Ha BOIPOCHI BOIIPOCHI TCOpETHICCKHC
u BaHUs MaTeMaTH4ecKoi (HU3UKH.
ccleioBa aTeMaTU4EeCKO 3 OTCYTCTRYET B — BOITPOCHI

Ymers:

- peuIaTth THIOBbIE 33141 MaTeMaTHYECKON

¢buznku

- CBOAUTDH MPUKIAJHBIC 3aJa4U1 K

YpaBHEHHSIM MaTeMaTHUeCKOW (DU3HKH,

- IPUMEHATD NOJIYYCHHBIC 3HAHUS IS

peICHMA MPUKIaJHBIX

€CTECTBEHHOHAYYHBIX U Sanamms

npoeCcCHOHANIBHBIX 33/1a4. 3aaHus pemIeHbI C CLLICHEL Kontpons

Baanern: 3anaHus HEe pelIeHb OIIMOKAMH WIIN p BeinonHenust PI'P

MOJIHOCTBIO U
- KJIJACCHUECKUMU METOJIaMH PEIICHHs 33124 JaCTUYHO BepHO

ypaBHEHHH MAaTEeMaTHYECKOW (HU3UKU

- METO/laMH CBEJCHUs IIPUKIAHBIX 3a/1a4 K
3aJa4aM MaTeMaTH9ecKol (GpU3UKH

- HaBBIKAMH MaTEeMaTHYECKON
(opManM3anyy NpUKIaJHbIX 33124,
aHaJIM3a U HHTEPIPEeTaK PeIIeHuH
COOTBETCTBYIOIIMX MaTEMAaTHUECKUX
MoJenen
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Tabmuma 5.3 — Onucanue noka3aTtesel U KPUTEpUEeB KOHTPOJIS YCIIEBAEMOCTH, ONTUCAHKE [ITKAJ OICHUBAHUS HA dTAre MPOMEKYTOYHON aTTeCcTalluu

(9x3amen)
Kon i Kon n Kputepun u nikana oleHUBaHUS
HAMMEHOBAaHUE
HAaMMEHOBAHHUE [Noka3aTenyu KOHTPOIS YCIEBAEMOCTH dopma KOHTPOJIS
WHIIKAaTOpa 0 6amnos 1 Gann 2 Gamna
KOMIICTCHIIUH
KOMIIECTCHIIUH
TIKC-2 UIIKC-2.1. Msyqaet 3HaTh: 5 OTBeT Ha BOMDOC IpencrapyieH He Ipencrapien Otser
Criocoben COBPEMEHHBIE METOJIBI - OCHOBHbIE THITBI YPABHEHHH o eIT) IOJHEL OTBET HA Pa3BEPHYTHI Ha TeopeTHYecKHii
MIPOBOAUTH HCCIIEIOBaHUS PA3THYHBIX MaTEeMaTHYECKOW (PU3UKH; YICTBY BOMpOC OTBET Ha BOMPOC BOMpoC GHeTa
AQHAJTUTUYECKHE U CHCTEM H TPOLIECCOB. - METOJIbI TOYHOTO PeIIeHHS
UMUTAllMOHHbIE 0a30BbIX ypaBHECHUI OTBeT Ha BOTpoC I[Ipencrapnen He I[Ipencrasnen OrtseThl
HCCIIEIOBAHUS MaTeMaTHYeCKON (PU3UKH. OTCYICTBYET TIOJIHBIN OTBET Ha pa3BepHYTHIN Ha JIOMONHUTEIbHBIC
YTCTBY BOIIPOC OTBET Ha BOIIPOC BOIPOCHI

Ymers:

- peuaTth THIOBBIE 33141 MaTeMaTHYECKON
¢buznku

- CBOAUTH MPUKIIAAHBIC 3aJa49U K YPaBHCHHUAM
MaTeMaTU4ecKoi (U3UKH;

- IPUMEHATH NOJIYYCHHBIC 3HAHUS IS
peuieHns NpruKIagHbIX €CTECTBEHHOHAYYHBIX U
npoecCHOHANIBHBIX 33/1a4.

Buiapers:

- KJIJACCHUECKUMH METOJIaMU PEIICHHUs 33124
ypaBHEHHH MAaTEeMaTHYECKOW (HU3UKH

- METOJlaMH CBEJCHUsI IPUKIAJHBIX 3a/1a4 K
3aJja4aM MaTeMaTH4ecKol (GpU3uKu

- HaBBIKAMH MaTeMaTH4ecKOH (opManuzanuu
MIPUKJIAJHBIX 3a/a4, aHaJIN3a U UHTEPIIPETalun
peleHui

COOTBECTCTBYIOIIHUX MATEMATHUYCCKUX

Moeen

3aaHue He PemeHO

3aaHue pemeHo ¢
olmHOKaMu

3aaHue peneHo
BEPHO

Pemenne 3amau
ounera
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Tabnuna 5.4 — CoorBercTBre HAOpaHHBIX OAJIOB U OLIEHKHU 32 MPOMEeXyTouHylo arrectanuio (PI'P)

Basuel 32 MPOMEKYTOUHYIO aTTECTALIIO
o o Ouenka
CyMMapHOe KOJTMYECTBO 0aJIoB Banne! 3a pemenne 3agau
0-1 0-1 «HE 3a4TEHO»
1-2 1-2 «324TEHO»

**) konunecmeo 6anN08 paccuumvléaemcs 6 coomsemcemeuu ¢ maoauyei 5.2

Tabmuna 5.5 — CooTBercTBHEe HAOPaHHBIX OAJIOB U OLIEHKH 32 IPOMEXYTOUHYIO aTTECTALUIO

Base 3a Texyyro Basutel 32 MPOMEKYTOYHYIO aTTECTALHIO
ycrieBaeMocTb™* CyMMapHOe KOJTMYECTBO Bansl 3a penenne Ouenka
OannoB™* 3agagt*
0 0-1 0-1 «HEYIOBIICTBOPUTEIHEHO)
1 1 1 «YZAOBJIETBOPUTENHHOY
1 1-2 1-2 «XOpOIIO»
1 2 2 «OTJINYHO»

*) koruuecmeo 6anN08 paccuumvleaemcs 8 coomeememeuu ¢ maobauyeu 5. 1.
**) konunwecmeo 6anN08 paccuumvléaemcs 6 coomeemcemeuu ¢ madauyei 5.3.

5.2. OHEHO‘IHbIe cpeacTBa A KOHTPOJIA OCBOCHUA AUCHUII/INHBI

5.2.1 TunoBsie KOHTPOJIbHBIC 3aJdaHUA WJIK UHbI€C MaTE€pHaJbl, HCOﬁXOAI/IMbIe
AJId OINE€HKH 3HaHHﬁ, YMEHHﬁ, HAaBbIKOB H (I/IJII/I) onbiTa AeATEe/JIbHOCTH B Xo0/Je€
TEKYLIEero KOHTpPoJifd yCrieBaeMOCTH

JIJ1g TeKyIero KOHTPOJIsl 3HaHUN ¥ YMEHHH CTY/I€HTOB IO IUCHUILUIMHE TPOBOAUTCSA KOMIUJIEKCHAs
OIIeHKA, BKJIFOYAIOLIAs:

- BBITIOJTHEHUE TTPAKTUYECKUX 3aJaHU, 0(DOPMIICHHE OTYETOB I10 MTPAKTUUECKUM 3aHSATHSM,
- tectupoBanue B CJIO MOODLE 1o pa3niuyHbIM pa3zenaM IUCIUTIITAHbBI

TunoBble 321aHUS K IPAKTHYECKUM 3aHATUSIM
IIpakTuyeckoe 3ansaTue Nel
Tema: «YpaBHeHHs B YACTHBIX MPOU3BOAHBIX MEPBOT0 MOPSIKA
Ipumepnvie sapuanmsl MUNo8vix 3a0ay.

1. Haiitu pemienue ypaBHEHHUS:

Zta—u+xa—u+3x2u =0.
ot OX

2. Haiitu pemenue 3amaun Korm:

1.1) Za—u:a—u+xu, ul_ =1;
ot ox t=0
1.2) xyg+xz@=yz, 7| =1+y?;
X oy x=l
ou ou

1.3) u=—-—-3xy, u _=15y;
) 8X ay y |x:5 y




IIpakTHyeckoe 3ansitue Ne 2
Tema: «Kunaccupukanus ypaBHeHHH BTOPOro NOPAIKa»
IIpumepnvie sapuanmvl Munoswlx 3a0ay:

1. TlpuBecTn ypaBHEHHE K KAaHOHHYECKOMY BMJYy B KaxJ0d u3 oOinacTeld, I'l€ COXpaHAETCs THUIl
paccMaTpuBaeMOro ypaBHEHHUS:

1.1) (1+ x2)2 Uy + U, + 2x(1+ xz)ux =0;
2.1) Xu, +2xyu,, —3y°u,, —2xu, +4yu, +16x‘u=0.

2. C nomouso 3ameHsl U(X, Y) =e“”v(X, y) puBecTH ypaBHEHHE K KAHOHHYECKOMY BHILY:

2u,, +3u,, +U, +7u, +4u, —2u=0.

3. TlpuBectn ypaBHEHHUE K KAHOHHYECKOMY BTy YPABHCHHE:
u, +3u, +3u, —2u, —2u,—2u,-8u=0.
IIpakTuuyeckoe 3ansitue Ne 3
Tema: «®opmyJia lanamoepay

IIpumepnvie sapuanmsl munogulx 3a0ay.

1. Pemmwmrs 3anauy Ko i ypaBHEHUs TUIIEPOOIMUECKOTO THIA:
y _ —
e’u, —u, +u, =0,

u (X, y)‘y:o = —XZ/Z, u, (X, y)‘y:o =—sinx.

2. HeorpanudeHHas CTpyHa BO30YyKJIEHA JIOKAJIbHBIM HAYaJIbHBIM OTKJIOHEHHEM, H300pPaKEHHBIM Ha
puc. 1. IloctponTs (Ha4epTHTH) IMOJOXKEHHE CTPYHBI JUII MOMEHTOB Bpemenum t, =kc/4a, rae
k=0,12,34,5.
U

v

-C "o c
puc. 1.

3. Heorpanuuennoii ctpyHe cooOlieHa Ha oTpe3ske —C<X<C IoNepedyHas HayajibHas CKOPOCTb
V,=const; BHe OTOro oOTpe3Ka HadalbHas CKOpPOCTb paBHa Hymo. Haiitn dopmyisl,

MPEJCTABISIONINE 3aKOH JBM)KCHUS TOYEK CTPYHBI C pa3iuvHbiMH aOciupccamu mpu t>0, u
HOCTPOUTH (HAYECPTUTB) MOJIOKEHHUS CTPYHBI U1t MOMeHTOB Bpemenu t, =kc/4a,rne k=0,2,4,6.
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IIpakTnueckoe 3ansiTue Ne 4
Tema: «MeToa nNpoao/KeHUI 1JIs1 yPABHEHHM I TUNepO0IHYeCKOro THIIA»
IIpumepnvie sapuanmvl Munoswlx 3a0ay:

1. TlomyorpaHnuyeHHass CTpyHa, 3aKpeIUICHHas B KOHIE, BO30YyXKJIeHa HAa4YaJIbHBIM OTKJIOHEHHEM,
M300paXeHHBIM Ha puc. 2. HauepTuth nosoxeHue cTpyHsl 11t MOMEHTOB Bpemenu t, =Kkc/2a, rae
k=134,7.

U

h /\ X

c 2C
puc. 2.

2. TlomepedHbIM CEYEHHUSM MOTYOTPAHUYCHHOTO CTEPIKHS C YIPYTO 3aKPEIUIEHHBIM KOHIIOM COOOIICHBI
HavyaJlbHbIE MPOJOJIbHBIE OTKIIOHEHHUS

. TX
Sin— 0<x<l,
U(x,0) = i I npu X

0 npu | < x <+,

HavanbHble cKkopoctH U, (X,0)=0. Haiiti npononeHble OTKIOHEHUS U(X,t) MOmepedHbIX cedeHHit
cTepxHs mpu >0,

3. Pemmtp 3amayy Ha MNOMYNpsSAMON, NPOAOJDKas MOAXOAAIMM 00pa3oM JaHHblE Ha BCIO
IPSIMYI0 —00 < X <00 ;

u, =a’u, + f(x,t), x>0,t>0,
u (0,t)=0, t>0,
u(x,0)=0,u,(x,0)=0, x>0.

IIpakTnyeckoe 3ansaTue Ne 5
Tema: «Metoa @ypbe 1J14 327124 KoJeOaHU»

IIpumepnvie sapuanmsl Mmunogulx 3a0ay.

1. B momynmomoce O<Xx<| ans ypasHenus U, =a’U, pemUTh CMEMIAHHYIO 33auy O CJIETYIOIUMU

YCIOBUSAMMU:

u(0,t)=u(l,t) =0, u(x,0)=0, u (x0) :sinzl—”x.

2. Haiitu mpojobHble KoNeOaHusi CTEpXHs, oJuH KoHel kotoporo ( X=0) 3aKkpemieH ecTko, a

apyroii ( X =1) cBOOOIeH, MPU HAYAITBHBIX YCIOBHIX

u(x,0)=kx, u,(x,00=0 mpu0<x<I.
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3.

0y a2 :
Pemmts cmemannyo 3amady: U, =a‘u,, +sin2t, 0<x<lI, t>0,

u,0,t)=0, u,(I,t)= gs,in 2—Isin 2t,
a a

u(x,0)=0, u,(x,0)=-2 cos%sin 2t.

IIpakTnueckoe 3ansitue Ne 6

Tema: «Metoa @ypbe 1JI1 KOHEYHOI'0 CTEPKHSA»

IIpumepnvie sapuanmsl munogulx 3a0ay.

1.

B momynomoce O0<X<l| u t>0 m1a ypaBHeHuss U, =a’l, peIIMTh CMEIIAHHYIO 3ajady CO

X

CJICOAYIOIUMU YCIIOBHUAMMU:

u,(0,t) =u(l,t) =0,
u(x,0) = A(l —x).
Hawanbnas Temmneparypa Oeckonewnoro mnpsmoyronsHoro crepxus 0<X<p, 0<y<s,
—00< 7 <00 gBasercs npoussonbHoi ¢pynkuueit f (X, Y). Onpenenuts TemMneparypy B cTepiHe,
xorma vacte mosepxHoctn crepkus X =0, 0<Yy<S remmomsomuposana, a ocranbHas ero

MOBEPXHOCTH MOJICPKUBACTCS MMPHU HYJIIEBOU TeMIEpaType.

IIpakTuyeckoe 3ansaTue Ne 7

Tema: «Metoa @ypbe 111 0€CKOHEYHOT 0 CTEPKHS»

IIpumepnvie sapuanmsl munogulx 3a0ay.

1.

Pemmnte 3ama4y 00 ocThIBaHMM O€CKOHEYHOM LMIMHApUYECKOM TpyOml I <TI <T,, 3anoiHeHHOH

OXJTKJAIOIeH >KUIKOCTHIO, €CIIM TeMIlepaTypa OXJIaXKIarollell >KUIKOCTH paBHA TeMIleparype
BHYTpEHHEIl TMOBEPXHOCTU TPyObl, a BHEWIHAS MOBEPXHOCTh TEIUIOM30JIMpOoBaHa. HauampHas

TeMreparypa Tpyobl paBHa u|t:0 = f (I’), n<r<r,.

B nonynonoce O0<X<| u t>0 ma ypasnenns U, = a2UXX PELIUTh CMEIIAHHYI0 3aJady CO

CJICAYIOIIUMU YCIIOBUAMMU:

u,(0,t) =u(l,t) =0,
u(x,0) = A(l — x).

IIpakTnuyeckoe 3ansitue Ne 8

Tema: «Meton Pypne nis 3aga4 Jupuxie u Heimana»

IIpumepnvie sapuanmvi Munosvix 3a0auy.

1.

Haiitu pemenust BHyTpeHHeH KpaeBOW 3afauu JUlsl ypaBHeHHs Jlaruiaca, eciaM Ha IpaHMLEe Kpyra
3aJ1aHbl YCIOBUS:
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.3
u _=Asinp+B.
p=a
TBepaplii map IBUXKETCS C TOCTOSHHOM CKOPOCTBIO B O€3rpaHUYHON CXKUMAEMOU KUIKOCTH,
noxoseics Ha OeCKOHeUHOCTH. HalTi moTeHman CKopocTei.
Yepes rpaus Y =0 OGeckoneunoro mumuuapa ¢ mpsmoyroibHeiM ceuenmem 0 X< p,
0<y<Ss Brekaer, a uepe3 rpaup X =0 BoITeKaer konuuectBo Temna Q. Haiitu pacnipenenenue

TEMIIEpaTypbl BHYTPU LWIMHAPA, CUYUTas, YTO TEIJIOBOM INOTOK PAaBHOMEPHO pACIPEIEIEH IO

IOBCPXHOCTU I'PpaHU y = O U COOTBCTCTBCHHO I10 IMMOBCPXHOCTHU I'PAHU X= 0, a OCTAJIBHBIC I'PaHU

TCJIa TCIUIOU30JIMPOBaHa

IIpakTuueckoe 3ansitue Ne 9

Tema: «®@yukuuu I'puna»

IIpumepnvie sapuanmsl munogulx 3a0ay.

1.

Haiitu mnoTeHmmManm mojis TOYEYHOTO »JJIEKTPUYECKOTO 3apsnia, TOMEIIEHHOTO HaJl HWJealbHO

npoBoasAmed 3azemieHHOH MIockocThlo Z=0 ¥ BBHUMCINTH IUIOTHOCTH TMOBEPXHOCTHBIX
MHyIIMPOBAaHHBIX 3apsaoB. Hamucars pemenue nepBoi KpaeBoy 3anauM Juisl ypaBHeHHs Jlamaca B

nonynpoctpanctee Z > 0.

HaiiTh moTeHIMan 3JIeKTPOCTATHYECKOTO TIOJS, CO37aBaeMOro TOYEYHBIM 3apsjioM € BHYTpH
3a3eMJICHHOM CepHl.

IIpakTuyeckoe 3ansaTue Ne 10

Tema: «PemieHue ypaBHeHHMH MaTeMaTH4eCKOW (PU3MKHU ¢ HUCIOJIb30BAHUEM CIEHMATIBLHBIX
GyHKuMii»

IIpumepnvie sapuanmsl munogulx 3a0ay:

1.

OnHopoaHas Kpyrias MeMOpaHa paguyca R ¢ HeHTpoM B Hadale KOOPIMHAT M 3aKPEIICHHBIM

Kpac€M COBEpIIACT IOICPCUYHBIC KoJIeOaHUs B cpeac 0e3 COIIPOTUBJICHUA. OHpeI[eJ'II/ITB KOJIEOaHUS
MeM6paHI>I, BBI3BAHHBIC

2 2
a) nauanbubiM otkinonenneM f ()= A(R® —r°) mem6pansr;
6) nocrosiHHOM ckopocThio U TOuek MeMOpaHbI.

Haiitu pacnpeaciiCcHue TeMIICpaTypsl B OECKOHEYHOM OJHOPOJHOM KPYIJIOM NHUJIIMHAPE paanyca R )

2
€CJIM HaYaJIbHAA TEMIICpaTypa HUJIMHIPA PABHA U I nns CJIYy4acB:

a) MOBEPXHOCTh HUJIMH/IPA TCTIJIIONU30JIMPOBAHA,
6) Ha MOBCPXHOCTU HHIIHMHAPA IMPOUCXOAUT KOHBEKTHUBHBIA TEIJIOOOMEH CO cpenoﬁ, HMEIOIIEHN

HYJIEBYIO TEMIIEPATYPY;
B) TeMIlepaTypa MOBEPXHOCTH LIMJIMH/IPA MO UIEPKUBACTCS PaBHOM | .
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3. HaiitTu  cranumoHapHOe  pacrpeleleHHE  TEMIEpaTypsl B OJHOPOJHOM  IMIMHJpE
(0<r<R,0<5¢p<27,0<z<I), ecnn HwkHee OCHOBaHUE IMITMHPA UMEET TEMIIEPATYPY 1 , a

OCTaJIbHAs IOBEPXHOCTb — TEMIIEPATYPY, PABHYIO HYJIIO.

5.2.2 TunoBble KOHTPOJIbHbIE 3aJaAHUS] WM UHbIe MaTepHaJibl, HEO0X0AUMbIe
AJI1 OLleHKM 3HAaHUW, YMEHHMH, HAaBbIKOB U (HM/IM) OombITa B XO0Je NPOMEXyTOYHOM
aTTecTalMu 1o AMCUUIIVHE

dopma npoBeeHUs MPOMEKYTOYHON aTTECTALMY 110 JUCLUILIMHE: DK3aMEH IPOBOJUTCS B YCTHO-
MUCHbMEHHOHN (opMe MO HK3aMEHAIIMOHHBIM OMJIeTaM, TaKXKe YYUTHIBAIOTCS pPE3YJIbTaThl TEKyIIel
ycneBaemoctu (tect, PI'P, oTuer mno mnpakTHueckuM 3aHATUSIM, cOOeceloBaHHME IO TEOpPUM Ha
MIPAKTUYECKUX 3aHATUAX U JICKIUAX).

Tunosrble 3aganusa njaa PI'P

3amanne 1. Haiitu pemenune nuddepeHnnaibHOe ypaBHEHHME B YAaCTHBIX MPOU3BOIHBIX 1-TO
TopsiIKa

) xZ_y2_,, 2| =3
OX oy y
2) @+(z—x2)@=2x, 2| . =x+xi
OX oy y=ex
3) z:@.@_g , z| _=15y.
ax ay Xy |x=5

3ananue 2. Haiitu B yka3aHHOH 00JacTH OTJIMYHBIE OT HYJs peuieHus IuddepeHInanTbHOTo
YpaBHCHHUA Y = y(x), YIIOBJETBOPSIOUINE 3aJaHHBIM KpaeBbIM ycioBusM (3amava Iltypma —
JInyBuIIs)
y'+Ay=0, 1/2<x<3/2,

y'(1/2) = y(3/2).
3amanue 3. Haiitu o01iee penieHue ypaBHEHHUsI, PUBEIS €T0 K KAHOHUYECKOMY BUITY
49U, 14U, +U  +14U, -2U =0.
3anmanue 4. Haiitu o01iee pelieHue ypaBHEHHUs, IPUBEAS €T0 K KAHOHUYECKOMY BUIY
U, "‘5ny —3Uyy =0.
3aganue 5. Pemuth 3anauy {upuxiie nis ypaBHeHus Jlamiaca B kpyre
AU =0, 0<r<3,

U|_,=cos’p.

3amanue 6. Pemuth kpaeByto 3anauy ais ypaBHenus [lyaccona B kosblie
2 2

-y
U,+U, =——, 3/2<r<2:
v [XZ N yz
ou
Ul , =1 — =1
|r:% ar (o
3a,Z[aHI/Ie 7. Pemmthb 3aavy Uil YpaBHCHUA HyaCCOHa B IapOBOM CJIO€
U,+U, +U,=xz, 1<r<3,

U |r:1 - 2’ U |r=3 =1

3ananue 8. Haiitu yHKuMIO, YIOBIETBOPSIOUIYIO BHYTPH Kpyra ypaBHeHUIo ['eabMrosbia u Ha
IPaHULIE Kpyra 3alaHHOMY YCJIOBHIO

AU +kU =0, 0<r<16,
U| =Sin3(p.

r=16
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3amanue 9. Haiftu QyHKIMIO, YAOBISTBOPSIONIYIO BHYTPHU IIapa ypaBHeHHIO [ 'enpbMronbpia U Ha
IPAHUIIE 3aJAHHOMY YCIIOBHIO

AU +25U =0, O<r<ur,
U|_ =cosd.

3ananue 10. PemmTs nepByro cMelIaHHYIO 3a/1a4uy Ul BOJHOBOI'O ypaBHEHUS Ha OTPE3KE

U, :%UXX, O0<x<1l O<t<oo,

U(x,0)=x(x-1), U,(x,0)=0,
U(0,t)=U(Lt) =0.

3ananue 11. Pemmts nepByro cMelIaHHYIO 3a/1a4y BOJIHOBOTO YpaBHEHUS B IPSAMOYIOJIbHUKE
U, =49AU ,

Ul =x(7-x2-y), U], =0,
U|x:o :U|y=0 :U|x:7 :U|y:20'

3ananue 12. PemmTs nepByro cMelIaHHYIO 3a/1ady BOJTHOBOTO YpaBHEHHS B Kpyre
U, =36AU, 0<r<1, t>0,

U(r,O):%(l—rz),
U(r,00=0, U(Lt)=0.

3amanue 13. Halitu pemenue nepBoil CMENIAHHOM 3a1a4u JUIsl YPaBHEHHSI TEIUIONPOBOJIHOCTH Ha

OTpE3KE
U=9,, 0<x<8 t>0,
x*/4, 0<x<4,
U(x,0)=
8—X, 4<x<8,

U (0,t)=U(8,t)=0.
3aganue 14. Haiitu penieHue nepBoil CMEIIAaHHOW 3aJa4uu JI1 YPaBHEHHUS TEIJIONPOBOIHOCTH B

Kpyre
U ,=7AU, 0<r<4, t>0

U(r,0)=16-r* U(4,t)=0.
3amanue 15. Wcnonp3ys dpopmyny Ilyaccona, Haiitu pemenune 3amauun Komm st BOJHOBOTO
ypaBHEHHUS Ha IJIOCKOCTH

U,=a*(U,+U,),
U, =3x+y* U] =0.

3amanue 16. Ucnonwsys dopmyny Kupxroda, Haiitu pemenue 3amaun Komm a1 BOJTHOBOTO
ypaBHEHUS B IPOCTPAHCTBE

Un=UXX+UW+UZZ,
_Eu2 2 2 .
U|t=0—5x +3y° +47°, Ut|t:0_0.

3aganue 17. MHcnons3ys gopmyny Ilyaccona, Haiitu pemenue 3agaun Komm aist ypaBHeHHA

TCILUIOIIPOBOIHOCTH
U =U,.
U | _ e—4x2—4x
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TunoBblie TeCTOBBIE 3a/IaHUS
IlpumepHuwiii sapuanm mecmosvix 3a0aHUl

Yacts 1
1. Vxaxure mnopsaok auddepeHIUaTLHOTO ypaBHEHUS C YAaCTHBIMH  MPOM3BOTHBIMU

4
ou(x,y,z) .3 0 u(x,zy, z) 10y
OX oxoy“ oz
a) mepBbIit
b) BTOpO¥
C) Tperuii
d) uerBepTHIii

=2X gBIAETCA ...

2
2. OOmum penieHneM ypaBHEHUS ¢ YaCTHBIMU ITPOU3BOIHBIMH —8 ;(X’ Y)
X
a) xX*y+ f(x)+g(y)
b) x*y+ f(x)
c) 2xy+ f(x)+g(y)
d) x*y+g(y)

3. YcnoBus, KOTOpBIE 33/al0T MOBEJACHUE UCKOMOM (YHKIINM B 3aJaHHBI MOMEHT BPEMEHH BO
BCEX TOYKAX 00JIACTH W3MEHEHUS ITPOCTPAHCTBEHHBIX TEPEMEHHBIX HA3BIBAIOTCS YCIIOBHSIMH
a) TpaHUYHBIMH
b) HavampHBIMU
C) mepBoOro pojaa
d) Komu-Pumana

4. VYxaxure Ha3BaHue TU(DPepeHINATBEHOTO YpaBHEHUS ¢ YACTHBIMH ITPOU3BOIHBIMU. ..
a) KaHOHHYECKOE
b) xapakrepuctuueckoe
C) KBa3sHJIHMHEHWHOE
d) omHOpOIHOE

5. JuddepeHunanbHoe ypaBHEHHE BHA A(x,y,u)%+8(x,y,u)%:qx,y,u)
X

SABJACTCA. ..

a) IMHENHOE HEOTHOPOIHOE

b) kBasuIHMHEHHOE HEOTHOPOIHOE
C) HEIMHEHHOE OJHOPOIHOE

d) nuueitHOE OAHOPOAHOE

. dx dy dz
6. VYkaxure Ha3zBaHUE CHCTEMBI YpaBHCHUU K:E:E AJIs1 TIOJIYUCHU A 06mer0 pEeIICHUA

mddepennuansHoro ypasaenus A(X, Y, z) ?&u +C(x,Y,2) %J +C(X,Y,2) Z—u =f(X,Y,2)
X

a) KaHOHHYECKas

b) xapakrepuctuueckas
C) dbyHnameHTaNbHAas
d) 06o6mmennas
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7. Pemenuem 3amaun  Komm  jgns  JIMHEMHOro  ypaBHEHHsI  IEPBOTO  MOpAJIKA
oz oz
3—+4—=0, z(x,0)=cos4x, sBasercs...
oX oy

a) cos(4x+3y)
b) sin(4x—3y)
c) cos(4x—3y)
d) 4x-3y+c

Yacrtb 2

1. 3apaueii Komm Ha3biBaeTcs 3ajaya OTHICKAHUS pelleHus AU epeHIHaTbHOr0 ypaBHEHUS,
YIIOBJIETBOPSIOLIETO YCIOBHUSM. ..

a) TpaHUYHBIM

b) omHOpOAHBIM

C) HAYaIbHBIM M TPAHHYHBIM
d) HauambHBIM

2. Ecmu umcno D =B?—AC >0 ms ypaBHeHHS AU, +ZBqu +Cuyy =F(x, y,u,ux,uy) , TO

ypaBHEHHE HA3BIBACTCA. ..
a) KaHOHUYECKUM

b) samunTHYeCKUM

C) TUEepOOTHYECKUM

d) mapabonmyeckum

3. Ykaxure tun ypasrenus Au, +2Bu, +Cu, = F(x,y,u,u,u,), ecou D=B*~AC=0

a) KaHOHUYECKHM

b) samunTHYeCKUM
C) rUnepOOIHYECKUM
d) mapabonmyeckum

4. Vkaxure 3Hak uncna D =B*—AC, ecnu ypasnenue Au, +2Bu, +Cu,, =F(X,y,u,u,,u,)

SIBJISICTCS UM THYECKUM
a) D>0

b) D<O

c) D=0

d) memsBecTHO

5. OnpenenHT € THUII ,Z[I/I(I)(bepeHLlI/IaJ'IbHOFO YpaBHCHUSA € YaCTHBIMHA IIPOU3BOJHBIMHA
9u,, —6u,, +4u, +10u —7xu=0

a) KaHOHUYECKHM

b) smmunTHYecKUM
C) runepOOIMYECKUM
d) mapabonuueckum

6. VYpaBHeHME C YaCTHBIMM IPOM3BOJHBIMH BTOPOrO MOpsAKa TMIEpPOOIMYECKOro THUIA B
KaHOHHMYECKOU (hopMe uMeeT BUJI. ..

a) ug,—u, =R(s,t,u,ug,u,)
b) ug +u, =R(s,t,u,ug,u,)
c) u, =R(s,t,u,ug,u,)
d) u, =R(s,t,u,ug,u,)
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7. 1lpu BbIBOJIE BOJIHOBOTO YPaBHEHUS UCIOJIb3YIOT 3aKOH. ..
a) COXpaHCHHUS MACChl
b) coxpanenus sHeprun
C) coxpaHeHHUs 3apsia
d) BTopoii 3akon HetoToHa

8. duznueckuit mnmponecc KOJ'I€6aHI/ISI CTPYHBI MOACTIUPYCTCA YPABHCHUCM. ..
a) u =a‘u,
b) u, —a’u, = f(xt)
c) u,+u, = f(xt)
d) u, =a’u,

9. Massle koeOaHUs CTPYHBI O3HAYALT. ..
a) HenmpepbIBHOCTH rpaduka GpyHKIUH
b) HavanbHBIE CKOPOCTH OTCYTCTBYIOT
C) MaJleHbKHUI yroJ1 MeKIy KacaTelbHOM K rpaduKy KpuBoO# U ocbio Ox
d) mepuoanvHOCTH rpadrKa KPHUBOIt

f(x+at) 1*F
10. Cnaraemoe T+2—a I g(y)dy B popmyie Jlamambepa MOaeTUPYET BOJIHY. ..
0
a) oOpaTHyIO
b) crostayro
C) mpsIMyIO
d) HavanpHyIO

11. ®opmyna Jlamambepa fx+ at)er f(x-a) MOJICITUPYET YCIOBHUE

a) HayagbHAS CKOPOCTH PaBHA HYITIO

b) HayambHOE OTKIIOHEHUE paBHA HYJIIO

C) cTos4eii BOJHBI

d) HayagbHBIE CKOPOCTh U OTKJIOHEHHE PaBHBI HYJIIO

X+at
12. ®opmyna [Janambepa — I g(y)dy mMomenupyeT ycioBue
2a x—at
d) HavaJbHas CKOPOCTh paBHA HYJIIO
b) HavanbHOE OTKIOHEHHE PaBHA HYJIFO
C) cTosyeii BOJHBI
d) HavanbHBIE CKOPOCTh U OTKJIOHEHHE PAaBHbI HYJIIO

13. Ycnosue Ha koHnax rpanuusl U, (0,t) =u,(l,t) =0 Ha uckomyro GyHKIUIO, O3HAYAET. . .

) KOHIIBI CTPYHBI CBOOOTHBI

b) orcyrcTByeT HauanbHas CKOPOCTh
C) MOMEePeYHOCTh KOJIeOaHusI

d) KOHIIBI CTPYHBI 3aKPETIIICHBI

14. Permrenue BOJHOBOTO ypaBHeHus Buma U(X,t) = X(X)-T (t) Haxogurcs METOIOM. ..
a) Hdamnambepa
b) ®ypse
C) Diinepa
d) xapakrepucTHK



15. Pemenue ypaBHEHUs KOJeOaHUsl CTPYHbI KOHEUHBIX Pa3MePOB MeToI0M Dypbe UMEET BU. ..

f(x+at)+ f(x—at) 1 *F
— d
> +o— | 9y

X—at

a) u(x,t)=

b) u(xt)= iﬁhe(”'na) tsin”l—nX

= n _gna,) . zn
c) u(x,t)zz:(an cos”Tat+bnsm7[TatjsmﬁTx
=1
= 7N
d) u(x,t)=>b, sin X
=i |
Yacrtp 3

1. HauanpHbpiM YCJIOBUEM JId YPABHCHUS TCIIJIOIIPOBOAHOCTHU Ut = azuxx SABJISICTCA. ..
a) u(0,t)=f(t)
b) u(x,0)= f(x)
c) u(l,t)=0
d) u,(0,t)=0

2. Tlpu pemenuu kpaepoii 3amaun U, =a’u,, U(x,0)=¢(x), u(0,t)=u(l,t)=0 ucnons3yercs
METO/I. ..
a) JlamambGepa
b) ®ypsre
C) Diinepa
d) Xapakrtepucrtuk

3. CranuoHapHBI TPOIECC WK IPOLECCHl, HE 3aBHCAIIAE OT BPEMEHH, MOICIUPYIOTCS
YpPaBHEHHUEM. ..
a) BOJIHOBBIM
b) TermonpoBogHOCTH
c) Jlarutaca
d) mepenoca

4. Kpaesas 3amaua mnepBoro poja s ypasaenws Jlammaca u, +u, +u, =0, u|S =0

Ha3bIBAETCS 3a/1aUCH. ..
a) Heiimana

b) Hupuxie

c) rypma-JInyBuis
d) Komu

nx

- == . 7ny
5. Pemenue ypaBuenus Jlammaca uxx+uyy:0 Buma U(X, y):ZCne ! SlnT HAXOUTCS
n=1

METOJIOM. ..

a) danambepa

b) ®ypse

C) Diinepa

d) xapakrepucTHK
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6. Kpaesas 3zamasa u, +u, =0, u(0,y)=V, u(x,0)=u(x,b)=0, limu(x,y) <o seasercs

MaTEMATUYECKON MOAEINBIO. ..

a) M3MEHCHHs JICKTPUYCCKOTO HANPSDKEHUS B JUIMHHOM CETH;

b) pacnipoctpaneHus Tera B MOJyOSCKOHCUHOW TUIACTHHE;

C) KOHBEKTHBHOTO IEPEHOCA BEIICCTRA,;

d) pacmpeneneHust AIEKTPOCTATUIECKOTO MOTCHIMANA B MTOTyOECKOHEYHOH TUIACTHHE.

Ilepeuens BOoMpoCcoB M 3aaHuii IJIsl MOATOTOBKH K dk3ameny (MITIKC-2.1.):

. YpaBHEHMS B YaCTHBIX IPOU3BO/IHBIX.

. JIuneliHbpIe ypaBHEHHUsI B YaCTHBIX IPOU3BOIHBIX IIEPBOTO MOPSIIKA.

. KBaswinHeliHbIe ypaBHEHHSI B YaCTHBIX IIPOU3BOIHBIX IIEPBOTO MOPSAIKA.
. HenmmHeliHbIe ypaBHEHHsI B YACTHBIX IPOU3BO/IHBIX IIEPBOTO MOPSIIKA.

. YpaBHEHUS, B YaCTHBIX IPOU3BOIHBIX BTOPOTO MOPSAIKA.

. KpaeBrle 3anaun n 3amaua Koy ypaBHEHH BTOPOTO NOPsIKA.

~N N U B WN

. Kimaccudukanust ypaBHeHU BTOPOTO MOPSAIKA CO MHOTUMH HE3aBUCUMBIMHU MTEPEMEHHBIMH.
Meron XapakTEpUCTHK.

8. [IpuBenenre kK KAHOHMYECKOMY BUJTy YPaBHEHUM BTOPOTO TIOPSJIKA C MMOCTOSTHHBIMHU

ko3¢ pumeHTamMu.

9. YpaBHeHHe K0JIeOaHUS CTPYHBI: BBIBOJ] YPaBHEHUS, TOCTAHOBKA HAYAJIbHBIX U KPAEBBIX YCIOBHUH.
10. beckoneunas ctpyHa u ¢popmyna Jlamamoepa.

11. ®usngeckuit cmuica Gopmynsl Jamambepa.

12. YcToiuuBOCTh pellieH!i ypaBHEHUH TUIepOO0INYecKOro TUIa.

13. IlosnyorpanndeHHas cTpyHa, METOJI TPOAOIKEHHUH. 3a/1aua Ha OTPAHUYEHHOM OTPE3KE, CTOSIUNE
BOJIHA.

14. Meton ®@ypse.

15. BeiHyXIeHHBIE KOJICOaHUS CTPYHBI.

16. YpaBHeHHE CBOOOHBIX KOJICOAHUN CTPYHBI.

17. O6mias kpaeBas 3aja4a JJis ypaBHEHUH TUNIEPOOINIECKOTO TUIIA.

18. 3agaua 6e3 HaYAIBHOTO YCIOBUS ISl YPaBHEHUM TUTIEPOOIMYECKOTO THIIA.

19. Teopema eMHCTBEHHOCTH PEIICHHUS YPaBHEHUM TUIIEPOOIUYECKOTO TUTIA

20. YpaBHEHHUS TEILUIONPOBOJHOCTH: BBIBOJI YPABHEHUS JIMHEHHON TEIJIONPOBOJHOCTH, HA4YaJIbHOE U
KpaeBbI€ YCIIOBHSL.

21. TennonpoBOAHOCT B CTEPKHE MPU HATUYUH TEIIIO0OMEHA yepe3 OOKOBYIO OBEPXHOCTb.

22. Meton @ypre At 6ECKOHEYHOTO CTEPKHSL.

23. TennonpoBOAHOCTH ISl OJIyOTPAHUYEHHOTO CTEPXKHA, METO NpoAokeHuil. Meton @ypbe A
KOHEUYHOT'O CTEP>KHSI.

24. 3agayda 0 pacrpoOCTPaHEHHUH TEILIa B IPOCTPAHCTBE.

25. O6mas kpaeBas 3ajjaua ypaBHEHUS TEIIONPOBOAHOCTH.

26. 3amava Ui ypaBHEHHUS TEIUIOMPOBOAHOCTH Ha OECKOHEYHOM MPSIMOH.

27. 3amava. i ypaBHEHUS TETUIONPOBOJIHOCTH 0€3 Ha4aabHOTO YCIOBUS

28. Teopema eTUHCTBEHHOCTH PEIICHHs YpaBHEHUN TUIMEPOOTNIECKOTO THIIA.

29. IIpyHIKIT MAKCUMATIBHOTO 3HAYEHUSI.

30. Teopema eTMHCTBEHHOCTH PEIICHUS YpaBHEHUH MapabOIndecKoro TUTa Ha KOHEYHOM
MIPOMEXYTKE.

31. Teopema eAMHCTBEHHOCTH PEIICHUS YpaBHEHUH MapabOIndecKoro TUMa Iy 6eCKOHEUHOM
npsimoit. CneacTBusi.

32. YpaBuenue Jlannaca. YpaBuenue ['enbmroonsia.

33. 3agaun, npuBoAIIME K ypaBHeHHUo Jlamaca.
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34
35
36
37

. 3apauu Jupuxne, Helimana u 3-s1 kpaeBasl.

. YpaBHeHue Jlamiaca B KpUBOJIMHENHON CUCTEME KOOPAMHAT.

. HactHsle pemienus ypaBHeHus Jlamaca.

. Fapmonmnueckue u ananutnyeckue Gpynkuuu. Marerpansusie popmyinsl ['puna. OcHOBHBIE

CBOICTBA rapMOHHYECKUX (QYHKIUH.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63

65

EnuHCTBEHHOCTD M YCTOMYMBOCTDL BHYTpeHHeN 3anaun JJupuxie aiusa ypaBHenus Jlamnaca.
EnuHCTBEHHOCTh M YCTOMYMBOCTB BHEIIHEN 3a1aun {upuxiie s ypaBHenus Jlamaca.
Teopema equncTBeHHOCTH 3a1auu HelimaHna juia ypaBHeHus Jlamaca.

Meron @ypbe mid 3anaun upuxiie o Kkpyra, CeKTopa, Koabla.

Meton @ypee aiis 3amaun Jupuxiie B IpsSaMOYTroIbHON 001acTy.

Nurerpan Ilyaccona.

®ynkuus ['puna 1-ro poja u ee cBoiicTBa.

Oynkuus ['puna 2-ro poja u ee cBoiiCcTBa.

Meton ¢pynkuuii ['pruHa (B mpocTpaHCTBE U Ha INIOCKOCTH).

Pemenue 3anaun Jupuxie ans mapa.

Pemenue 3anaun Jupuxiie 11 moxynpocTpaHCTBa.

Wurerpans Ditnepa. 'amma — pyHKIus.

Wurerpans Ditnepa. bera — ¢pyHkuus.

Hununapuueckue ¢pyHkuuu. YpasHenue beccens.

Hununanpuueckue ¢pynknun. Oynknuu beccens.

[Ipocreiimue cBOCTBa HIMIMHAPUIECKUX (YHKIIHH.

OpTOroHaJIbHOCTh IMIMHAPUYECKUX QYHKIMH 1-ro pona.

Paznoxxenune ¢pyHKUMIA B psA MO MIMHAPUYECKUM (YHKIIHSIM.

[Munuaapuueckne GyHKIMHU ¢ MHUMBIM apTyMEHTOM.

[Tonunomel Jlexanapa. Ypasuenue Jlexanapa.

OrpanuueHHble penieHus ypaBHeHus Jlexxanapa. OrpaHnueHHbIe penieHns ypaBHeHus Jlamnaca.
[Tonunome! Jlexxanapa.

OcHoBHBIE CBOMCTBa moauHOMOB Jleskanapa (1-3).

OcHoBHBIE CBOMCTBaA MOJUHOMOB Jleskanpa (4-6).

Cdepuueckue GyHkiuu. YpaBHeHUEe chHepudecKux (yHKIIHM.

. [Ipucoenunennsie Gpynkunu Jlexxanmapa.
64.

Cdepurueckne pyHKIIMN U UX CBOWCTBA.

. Perenuie runepO0oanveckux ypaBHEHHH C UCIIOJIb30BAHUEM CIEIUABHBIX ()YHKIIHMA.
66.
67.
68.

Pemenue mapaboanvyecKkux ypaBHEHUN ¢ UCIIOJIb30BAHUEM CIICIIMAIBHBIX (PDYHKITHIA.
Perienne snunTu4eckux ypaBHEHUH C UCIIOJIb30BAHUEM CHEIMAIBHBIX ()YHKIIHA.
YpaBuenue ['enpmronsia.

IIpuMepHbIe IK3aMeHAIIHOHHBIE 331241

IIpumepnvie sapuanmsi 3a0a4 0151 UMO208OL AMMECTNAYUL:

1.

HpI/IBeCTI/I YpPaBHCHUC K KAHOHUYCCKOMY BUY B KaXJ0H1 U3 06.]'[8.CTCI>1, rAC COXPAHACTCA TUIL

. 2 2 —
paccMaTpuBaeMoro ypaBHeHus:: YU, +2Xyu, +Xx°u, =0.

. HpI/IBeCTI/I YpPaBHCHUC K KAHOHUYCCKOMY BUY B KaXJ0H1 U3 06.]'[8.CTCI>1, rAC COXPAHACTCA TUIL

paccmMaTpuBaeMoro ypasHenus. U, +2U, +2u, +4u, +5u, =0.

9] . —2X -2y —2X -2y y _
. Haiitu obuiee penienne ypasuenus: € U, —e U, —e U, —e~u, +8e” =0.

4. PemnTs 3a1a4y KoJeOaHUH GECKOHEUHON CTPYHBI:
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Uy, +2C0SXu,, —sin* xu,, —sin xu, =0,

u(x, y)|y:Sinx = X +C0s X, U, (X, y)|y:Sinx =sin Xx.

5. Pemuts 3aaavy Kommu AJI1 ypaBHCHUA TCIJIOIIOBOAHOCTHU!

u(x,0)= e .

6. PemnTs BOIHOBYIO 3a/1a4y Ha MOJIYIPIMOI, METOIOM PO I0JIKEHUIA:
u, =9, +sinx, x>0, t>0,

ut :uxx’

u(0,t)=0, t>0; u(x,0)=u,(x0)=0, x>0.
7. Pemuts 331249y TEILIONPOBOIHOCTH HA TOJIYIIPAMOM, METOIOM PO I0JKEHHUIA
U, =u,, 0<X<oo, t>0,

u(0,t)=0, t>0; u(x0)=e>, 0<x<o,

8. PemuTh 3aauy koseGanuit ctpynsl B monoce 0< X<, t>0 ang ypasnenus U, =a’u, co
CIIETYIOIIIMH YCIOBUSIMU:

u(0,t)=0, u(l,t)=t; u(x,0)=u,(x,0)=0.

9. Pemuts 3a/auy B mosoce 0< X<, t>0 a1 ypaBHenuss U, =a’uU, co cleayrOmUMHU
YCIIOBHSIMU:

u (0,t)=u,(Lt)=0, u(x,0)=x*-1.

10. Haiitu pemenus U (X,y) ypaBrenus Jlannaca B npamoyronbHuke 0 < X <a, 0< y <b, eciu

3aJ]aHbI CIENYIOINIee TPAHNIHBIE YCITOBHS:
u(@,y)= Acos%y, U,(ay)=0, U,(x0=0, U(xb)=0.
11. 3anucats ypaBuenue Jlamnaca B CIUTIOCHYTHIX C(pepOMIANTBHEIX KOOPIHMHATAX

H 2 2
x=¢nsing, y=4(&"-1)(1-7"), z=<Encose.
12. Haiitu pelmenue BHyTpeHHElH 3a1a4un [Jupuxiie B Kpyre paiuyca a ¢ HEHTPOM B Hadale
KOOpPJUHAT, €CJIH 33/1aHbl CIeAYIOIIee IPAHUYHOE YCIOBHE:

U|p=a = AXxy.

13. Haiitu pemenue BHemneii 3anaun Heiimana B kpyre paguyca a ¢ IIEHTPOM B Havaje KOOP/MHAT,
€CJIM 33JIaHO CJIe/lyIolllee IPaHuYHOE YCIOBUE:

u
op

14. Haiitu pemenue BayTpenneii 3aqaun Helimana B Kpyre pagdyca a ¢ IEHTPOM B Havale

= A(X* -y®).

p=a

KOOpAHUHAT, €CJIN 3aaHO CICAYIOIICEC I'PAHUTHOC YCIIOBUC!
ouU
op

15 Haiitu peUICHUC YPABHCHU A Jlannaca B KOJIblie l<r<?2 ,CCJIM 3aJIaHbl CJICAYIOIICC I'PaHUYHBIC

= AX.

p=a

YCIIOBHS:
_ —sin 2
Ul , =0, U|_, =sin’op.
16. Haiitu pemenue ypasuenus Jlamnaca B kpyropom cektope 0<r <R, 0< ¢ < «r, eciu 3aanbl
CJICAYIOUICC 'PAaHUYHBIC YCIIOBUA:

U,(r0)=U(r,a)=0,

U(R,p) = Aop.
17. Jloka3zath OpTOrOHAJILHOCTH MOJIMHOMOB Jlexanapa
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5.3. [Ipoueaypa oneHMBaHUs pe3y/IbTaTOB 00yYeHUs MO AMCHUTIMHE

[Ipouenypa oneHuBanus (HOPMHUPYEMBIX B paMKaxX AUCIHUILUIMHBI KOMIETEHIUH (3JIEMEHTOB
KOMIIETEHIIMI) COCTOUT U3 CJIEAYIOUINX ITalOB:

1. Texyuuii KOHTpOJIb (ONMMCAHUE NTOKA3aTENEW U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIMCAHUE
IIIKaJI OLICHUBAHMS HA JTAre TEKYIIeH aTTeCcTalluy IpeACcTaBiIeHbl B Ta0. 5.1, 3amanust B 1. 5.2.1).

2. IlpomexyTouHas arTecTanus (OIMMCAaHHME MOKA3aTeIe U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH,
ONMCAHUE IIKaJ OLCHUBAHMUS Ha 3Talle NMPOMEXYTOYHOM aTTeCTallMM NpefcTaBieHbl B Tadu. 5.2 u 5.3,
3aganus B 1. 5.2.2).

Jns Bcero mepedHs (GOPMHUPYEMBIX KOMIIETCHIUH (2J€MEHTOB KOMITETCHIIWH) AUCHUTILTAHBI
MIPUBOMTCS TPOLIEAYPaA OLIEHKU Pe3y/IbTaToB 00yueHwus (Tadi. 5.6).

26



Tabmuiet 5.6 — [Ipoueaypa, KpUTEpUH U METOIbI OIICHUBAHUS PE3YIbTATOB O0YUICHUS

[T1aHupyeMble pe3ynbTaThl 00yICHUS

KpI/ITepI/II/I OLICHMBAHUS PE3yJIbTATOB

1 xpurepuii — oTcyTcTBUE

2 KpuTEepUil — HE MOJIHOE

3 kpuTepuii — xopouiee

4 KpUTEpU — OTIIMYHOE

MeTO)II)I OLCHUBaHUA

YCBOCHUS YCBOCHUE
YCBOCHUE «XOPOLIO» YCBOCHUE «OTJIUYHO»
«HEYNOBJICTBOPUTEIILHO» «YAOBJICTBOPUTEJIBHO)
[IKC-2
HIIKC-2.1
3HaTb: OTCYTCTBI/IC YCBOCHU He}lOCTaTquO YBEPEHHO Ha J0CTATOYHO BBICOKOM OTJINYHO [TOHUMAET U YuyacTtue B O6Cy)KI[eHI/II/I
- OCHOBHBIE TUIIbI YPABHEHHH MATEMATHIECKOM 3HAHUH MTOHUMAET U MOYKET YPOBHE TIOHUMAET H MOYKET | MOXKET OOBACHATE JIACKYCCHOHHBIX
(bH?)I/IKI/I 00BICHATE TIOJTy4€HHBIC 00BICHATE TIOJTy4CHHbBIC TOJTYUCHHBIC 3HAHWS, MaTE€pHrajioB Ha JICKIUAX
2
- METO/IBI TOYHOTO PEIleHUs 6a30BbIX YPAaBHEHUI SHaHWA SHamHs ACMOHCTpHpPYCT Tecruposarne
MaTeMATHICCKOH (H3MIKH CAMOCTOSTENBHYIO TIpoMexyTouHas
: TI03HABATEITBHYIO aTTecTanus
JACATCIIBHOCTD

Ymern:

- peuaTth TUIIOBBIC 3a/Ia4Yn MaTeMaTHYECKON d)HSI/IKI/I
- CBOAUTH IIPHUKIIAAHBIC 3aJa4YU K YPaBHCHUAM
MaTeMaTU4ecKoi (PU3UKH;

- IPUMEHATH NOJy4EHHBIE 3HAHUS IS PEIICHUS
NPHUKIIaJHBIX €CTECTBEHHOHAYYHBIX
npoecCHOHANBHBIX 33aa4.

He nemoncTpupyer
yMeHusl

He yBepenno
JIEMOHCTPUPYET YMEHUS

JloCTaTOYHO YBEpPEHHO
JEMOHCTPUPYET YMEHUS

OTIMYHO AEMOHCTPUPYET
YMEHUS

Brimonnenue 113 u
PI'P

Buaagers:

- KJIJACCHYECKUMH METOJIaMH PEIIEHHUS 3a/1a4
YpaBHEHHI MaTeMaTH4eCKOi (PU3UKH

- METOJIaMM CBEJEHUs MPUKJIAIHBIX 3a/a4 K 3aa4am
MaTeMaTu4ecKoil PU3UKH

- HaBBIKAMH MaTeMaTH4YeCKOl (opManu3anuu
NIPUKJIAHBIX 3a/a4, aHaJau3a U UHTEPIIPeTalun
PEILIEHUH COOTBETCTBYIOIINX MAaTEMaTHIECKUX
MoJeJen

He nemoHncTpHpyet
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HaBbIKH

JlocTaToOuHO YBEpPEHHO
JIEMOHCTPUPYET HaBbIKK

OTINYHO AEMOHCTPHUPYET
CaMOCTOSITEIIbHBIC HABBIKH

Bemonnenue 13 u
PI'P




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE AUCHUII/INHbI

6.1 OcHOBHasA JiMTEpaTypa

6.1.1 bynak b.M. Camapckuii A.A.; TuxonoB A.H. COopHHK 3a7a4 10 MaTeMaTHUECKON (PHU3HKE.
PexomennoBano MunucrepctBom oopazoBanus PO - M.: dusmarnut, 2004;2003 - 688 c.

6.1.2 Nnpun A.M. VYpaBHEHHS MaTeMaTHYeCKOW (U3MKH [DJICKTPOHHBIA pecypc]: ydeOHoe
nocobue/ Umeua A.M.— M.: ®U3MATIIUT, 2009.— 192 c. — TekcT: 3ICKTPOHHBINA // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/12889.html. — Pexxum
JOCTyTIa: JUIl aBTOPU3UP. M0JIb30BATENEH.

6.1.3 Omneitnux O.A. Jlekuuu 00 ypaBHEHHMSIX C YacTHBIMU Ipous3BoaHbiMH. - M.: BUHOM.
Jlabopatopus 3nanuis, 2007 - 260 c.

6.1.4 CabutoB K. b.YpaBHeHus maremarndeckor QuU3MKH: y4ed. TM0c00. I CTYACHTOB,
oOyuaronuxcs 1o crneuuaidbHocTsM "Matemaruka", "llpuxnagHas maremarnka U uHdopmaruka' u
"®@usuka" - M.: Beici. mik., 2003

6.1.5 CabutoB K.b. VYpaBuenus maremaruueckoi ¢usuku [DnexkTpoHHbIH pecypc]/ Caburtos
K.b.— D3nexrpon. tekcroBbie nanubie.— M.: DUIMATIIUT, 2013.— 352 ¢. — Tekcr: dneKTpOHHBIH //
DNeKTpOHHO-ONOIHOTeUHas cucremMa IPR BOOKS: [caift]. — URL:
http://www.iprbookshop.ru/24438.html. — Pexum moctyma: st aBTOPU3HP. MMOJIb30BATENCH.

6.2 /lonosiHUTeE/IbHASA JIUTEepaTypa

6.2.1 BnagumupoB B.C. XKapuno B.B. VpaBHenus maremaruyeckoil Qusuku. Y4eOHUK s
BVY3o0B. - M.: ®usmatiut, 2003 - 400 c.

6.2.2 Maptuncon JL.K. Manos FO.U. ludpdepennnanbabie ypaBHEHUS! MaTeMaTHUYeCKON (PU3UKHU..
Yueonuk it BY3oB. mox pexn. 3apyouna B.C. - M.: MI'TY, 2002 — 368 c.

6.2.3 Pomanko B.K. Kypc nuddepennumanbHbix ypaBHEHUN U BapUALlMOHHOTO MCUUCIEHUS. - M.:
JlabopaTtopust bazoBeix 3nanuii, 2001 - 344 c.

6.2.4 CobOonea E.C. 3amaum u ympakHEHUS 10 YypaBHCHHMSIM MaTeMaTHYeCKOW (PHU3UKHU
[DnexTponnsiit pecypc]/ Cobonera E.C., ®dareeBa I'.M.— M.: ©USMATIIUT, 2012.— 95 ¢.— — Tekcr:
ANEKTPOHHBIM  //  OnexkTpoHHO-OmOmuoTtewynass cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/24697.html. — Pexxum mocTyma: 11 aBTOPU3UP. TTOJIH30BATEIICH.

6.3 MeToauyecKHe YyKas3aHHA, peKOMeHJAlMHM W Jpyrue MaTepHabl K
3aHATHAM

6.3.1 VYpaBHEHHUs B 4aCTHBIX Ipou3BOaHBIX. CriennanbHbie GyHKIUU: YueOHoe mocooue. / AT
(b) HI'TY. H.IO. 3r03una. Apzamac, 2011 — 131c.

6.3.2 MeTonuyeckre YKa3aHMsl IO BBIMOJIHEHUIO pacueTHO-TpadUUecKuX 3aJaHuil MO0 Kypcy

"YpaBHeHuUs B 4aCTHBIX NMPoU3BOAHBIX". MeTtonuueckue ykazanus. Coct. H.FO. 3to03una. Ap3amac: AIIU
HI'TY 2010 —41c.

7. ”H®OPMAIIMOHHOE OBECIIEYEHHUE AU COUII/IMHBI

7.1 IlepedyeHbp pecypcoB HWHGPOPMALUOHHO-TEJIEKOMMYHUKAIlMOHHON CeTU
«HTEpHeT», HEOO0XOAUMBIX /JJisI OCBOE€HUSA JUCLUIUIMHBI (MOAyJ/if), BKJIKYasA
3JIEKTPOHHbIE OUOJ/IMOTEeYHbIe U HHPOPMAILMOHHO-CIPAaBOYHbIE CUCTEMbI

7.1.1 DnexTpoHHO-OMOMMoTeuHass cuctema wusnarenbctBa «IPRbooks»y. Pexum nocryma:
www.iprbookshop.ru.

7.1.2 DnexkTpoHHO-OMONIMOTEUHass  cucTeMa  u3AarenbcTBa  «JIaHby. Pexum  pmocryna:
https://e.lanbook.com


http://www.iprbookshop.ru/12889.html
http://www.iprbookshop.ru/24438.html
http://www.iprbookshop.ru/24697.html
http://www.iprbookshop.ru/

8. OBbPA3OBATEJ/IBHBIE PECYPCbI /1A UHBAJINA0B U JIUI] C OB3

B Tabmume 8.1 ykazau

HepeycHb

00pa30BaTEeNbHBIX  PECYPCOB,

uMermux  (Gpopmel,

AIalITUPOBAHHBIC K OIpaHUYCHUAM 3JI0POBbs, 4 TAKXKC CBCACHHUA O HAJIMYUHN CIICHUAJIBHBIX TCXHUYCCKHUX
CpCACTB o6yquH51 KOJIJICKTUBHOTO U MHAWUBUAYAJIbHOI'O IMOJIb30BAHMA.

Tabmuia 8.1 — Obpa3oBaTenbHbIC pecypcehl s HHBaNHI0B U ui ¢ OB3

naBammaaMu 1 munamu ¢ OB3

[Tepeyenn 00pa3oBaTEIBHBIX PECYPCOB,
HpI/ICHOCO6JICHHI)IX JJIs1 UCITIOJIb30BaHUA

CBGI[GHI/ISI O HAJIMYHUHU CIICHHAJIBHBIX TCXHUYCCKUX
CpCaAcTB O6y‘ICHI/IH KOJUICKTUBHOI'O U MHAWNBUAYAaJIbHOI'O
I1OJIb30BaHUA

DBC «IPRbooks»

Crermansaoe MobmipHoe npuinoxenrne IPR BOOKS WV-Reader

OBC «JlaHb»

CHHTeBaTOp peuu, KOTOpLIﬁ BOCIIPOMU3BOAUT TCKCThI KHUT' 1 MCHIO
HaBUT'allMU

9. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJAUMOE JJiA
OCYWECTBJIEHUA OBPASOBATEJIBHOI'O ITPOLECCA 110 AUCUUII/IMHE

VY4eOHble ayqUTOpPUM [UIsI TPOBEACHMUSI 3aHIATUN MO0 JUCHMIUIMHE (MOJIYJIIO),

(MOJY.JIIO)

OCHAaIICHbI

000py/I0OBaHNEM U TEXHUYECKUMH CPEICTBAMU OOyUEHUSI.

B tabmure 9.1 nepeuncnensr:

- ydeOHBIC ayIUTOPUHU JIA TPOBEACHHUS YJYCOHBIX 3aHATHM, OCHAIECHHBIE O0OPYIOBAaHUEM H

TEXHUYCCKUMHU CPEACTBAMU 06yquH$[;

- IIOMENICHHS JIJISI CAMOCTOSTEIIEHOM pabOThI 00yJarONTUXCs, KOTOPhIE OCHAICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYeHHS K ceth «MHTepHer» u oOecreyeHueM JOCTyma B
ANEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbhyto cpexy AIINM HI'TY.

Tabmuma 9.1 — OcHalEeHHOCTh ayAUTOPUMA U TIOMEIIEHUH [T POBEICHUS 3aHATHH U CaMOCTOSATEIbHOM
paboOTHI CTYJICHTOB IO JUCIHUIUIMHE (MOTYITIO)

HaumMenoBanue ayiuTopuil U noMenieHuin
JUTSA TIPOBEICHUS 3aHATHH U
CaMOCTOSITCITHHOM pabOThI

OcHameHHOCTh AyAUTOPUN 1 TIOMENIEHUH ISl IPOBEICHUS
3aHATUH ¥ CAMOCTOSITENILHON paboThI

210 - YueOHas ayauropus
r. Ap3amac, yi. Kanuanna, mom 19

Jlocka MmeroBasi,
pabouee MeCcTO IIpernoaaBaTens,
48 mocagOYHBIX MECT

212 - Y4eOHas ayauTopus
r. Ap3amac, yi. Kannanna, mom 19

Jlocka MmeroBasi,
Cron mns miperion. (1 mt.),
ITocamounsix MecT - 64

218 - YyeOHas MyJIbTUMEAUAHAS Ay TUTOPHUS
r. Ap3amac, yi. Kannanna, mom 19

[IK(c mogxroueHneM K MHTEpHETY ) 6aze Pentium
7500/2x1024Mb/500Gb/ADS2;

[Ipoexrop ACER X138 WH OLP3700Lm 20000:1 - 1 mr.;
OkpaH a/mpoekropa - 1 mr.;

Akyctuueckas cucrema - 1 mr.;

IMOCaIOYHBIX MECT - 48;

pabodee MecTo npenoaaBaTens

228 - YuebOHas aymuTopus
r. Ap3zamac, yn. Kanununa, gom 19

Jlocka mernoBasi,
pabouee MecTo mpernojaBarens,
[MOCAaJOYHBIX MECT -82

039 - Yuebnas ayauropus
r. Ap3zamac, yn. Kanununa, gom 19

Jlocka aynmuTopHasi MenoBas;
pabodee MeCTO MpenoaaBaTes;
28 mocaiouHbIX MECT CTYJIEHTOB

037 - Yuebnas ayauropus
r. Ap3amac, yn. Kanununa, gom 19

Jlocka MmeroBasi,
CTOJI TIpeToaBaTens,
60 mocaToOYHBIX MECT

320 - YueOHas MyJIbTUMEANNHHAS ayIUTOPHUS
r. Apsamac, yi. Kanununa, tom 19

Jlocka MarHMTHO-MapKepHasi;
MynpTumenuiineiii npoekrop BENQ;
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HanMenoBanue ayautopuii 1 MOMeIEHUH
JUIS TIPOBE/ICHNUS 3aHATUHN U
CaMOCTOSITENbHOM PaboThI

OcHaIleHHOCTh ayIUTOPUM U MOMEIIEHUN JIJIsI TPOBEACHUS
3aHSTHH U CAMOCTOSTEIILHON PabOThI

OkpaH;
Kommnprorepsr PC Intel® Core™ i3-10100/256SSD/SRAM - 14
T, ITocagounsix MecT - 34

pabouux mMecT cTyaeHTa — 26 IIT;
IIK, c Beixonmom Ha TeneBusop LG - 1 mir.
I1K ¢ moaxiroueHneM K HHTEPHETY -STIT.

316 - KaGuHeT caMONOATOTOBKH CTYACHTOB
r. Ap3amac, yn. Kanunauna, gom 19

10. METOJAWYECKUE PEKOMEH/IALIUM CTYAEHTAM 10 OCBOEHMIO
JUCLIMIIJIMHBI (MOAY.JIS)

10.1 O6mue MeTOAUYECKHE PEKOMEHJALUHU AJIA O0YYAKIUXCA MO0 OCBOEHMIO
AUCHUIIMHBI, 06pa3oBaTe/IbHbIE TEXHOJIOTUH

JucuumiuHa peanu3yercs MOCPEACTBOM IPOBENEHUS KOHTAaKTHOM paldoThl ¢ 0OydyaronmMucs
(BKJIFOUAs TPOBEJICHUE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITEILHON pabOoThl 00yJYarOIUXCs U
MIPOMEKYTOYHOM aTTECTALlNH.

KonrtakTtHas paboTa mNpoBOIMTCS B ayJUTOPHOM M BHEAyIUTOpHON ¢opMe, a TaKkKe B
ANIEKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTenbHOM cpene uHcTuTyTra (mamee — DOUMOC). B cimydae
MIPOBEJIEHUS] YaCTH KOHTaKTHOHM paboTsl mo aucuumiauHe B DUOC (B COOTBETCTBHM C pacHUCaHHEM
y4eOHBIX 3aHATUH), TPYJOEMKOCTh KOHTaKTHOU padoTa B DMMOC 3KkBHBaNIEeHTHA ayIMTOPHOI padoTe.

[Ipn nmpenojaBaHuu AUCUUIUIMHBI MCHOJB3YIOTCS COBPEMEHHbIE 00pa3oBaTeIbHbIE TEXHOJOTHUH,
MO3BOJISIFOIINE TOBBICUTh aKTUBHOCTH CTYJEHTOB IPU OCBOCHHHM MaTepuaia Kypca U MpPeJoCTaBUTh UM
BO3MOXHOCTb A((EKTUBHO peaqn30BaTh Yachl CAMOCTOSTENIbHON pabOTHI.

Bech nexnmoHHbIN MaTepuan Kypea, a TakkKe MaTepralibl s IPaKTUYECKUX 3aHATHI HaxoaITcs B
CBOOOTHOM JIOCTYTIE B cl10 MOODLE Ha CTpaHUIIe Kypca o azpecy:
https://sdo.api.nntu.ru/course/view.php?id=91 u Mmoryr ObITh HpPOPabOTaHBI CTYJACHTAMH 0 YTEHUS
JIEKIUH B XOJI€ CAMOCTOSITEIbHONW paboThl. DTO TaeT BO3MOXHOCTb OOCYIUTh MaTepuaj co CTYACHTAMHU
BO BpeMsl UTEHUS JIEKLIUH, aKTUBUPOBATDH UX JEATEIILHOCTh MPU OCBOECHUH MaTepHaia.

Ha gnexuusax W MpakTUYECKUX 3aHATUSX PEaIU3yIOTCS MHTEPaKTUBHBbIE TEXHOJIOTHH,
MIPUBETCTBYIOTCS BOIMPOCHI W OOCYXKJAEHHUS, HUCIHOJB3YeTCsl JUYHOCTHO-OPUEHTUPOBAHHBIN MOIXO],
JMCKYCCUOHHBIE TEXHOJIOTUH, TEXHOJIOTMH paboThl B MAaJbIX TpYIINax, YTO IO3BOJSET CTYACHTaM
MPOSIBUTH ce051, IOJTYYUTh HABBIKM CAMOCTOSITEIFHOTO M3Y4EHHUsI MaTepHalia, BEIPOBHATh YPOBEHb 3HAHUUN
B IpyIIIe.

Bce Bompochl, BO3HUKILIME MPU CaMOCTOSITENIbHOM paboTe Hall TOMAIIHUM 3a/laHueM, MOAPOOHO
pa3buparoTcsd Ha MPAKTUYECKUX 3aHATHSAX U JeKuusx. [IpoBoasTcss MHAMBHAyalbHBIE M TPYIIIOBBIE
KOHCYJIbTAIIMK C MCIIOJIb30BAHUEM, KaK BCTPEY CO CTYACHTAaMH, TaK U COBPEMEHHBIX MH()OPMALIMOHHBIX
TEXHOJIOTUH, TaKUX Kak Gpopym, yaT, BHyTpeHHss 3sekTponHas nmoyra CZ1O MOODLE.

WNuunuupyercst akTUBHOCTh CTYIEHTOB, MOOUIPSIETCS 3a/laHKe JIIOOBIX BOMPOCOB MO MaTepHUaly,
MPAKTUKYETCS WHANBUAYATbHBIA OTBET Ha BOMPOCHI CTYACHTA.

Jl71g ouleHKH 3HAHUH, yMEHUN U YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIUH B MPOIIECCE TEKYILEro
KOHTPOJISI IPUMEHSETCSI CUCTEMAa KOHTPOJISL ¥ OLIEHKU YCIIEBAEMOCTH CTYACHTOB, MIpE/ICTaBICHHAs B Ta0M.
5.1. IIpomexxyTouHasi aTTecTalus MPoBOAUTCA B (popMe 3aueTa ¢ UCIOJIb30BAHUEM CHCTEMBI KOHTPOJIS U
OIICHKH YCII€Ba€MOCTHU CTYJCHTOB, IIPEICTaBICHHOM B Tabm. 5.2.

10.2 MeToauYeCKHe YKa3aHUA A/ 3aHATHH JIEKIJMOHHOTO THIA

JIeKITMOHHBIM KypC npeAnojiaraCtT CHUCTEMATU3UPOBAHHOC H3JIOKCHUC OCHOBHBIX BOIIPOCOB
TEMAaTHYECKOro IaHa. B Xode JIeKUMOHHBIX 3aHATHI PACKPBIBAIOTCA 0a30BbIC BOIIPOCBI B paMKax
KaXJ0M TEMBbI TUCLIUILIMHEL. O003HaYarOTCA KIIIOYEBBIE ACIEKTHI TEM, a TaKXKC NCITAar0TCA aKICHTHBI Ha
HanOoJIee CIOXKHBIX U BaXKHBIX IOJIOXKCHHUIX HU3y4aceMOro marcepualia. MaTepI/IaJ'IBI JIEKIUM SBIISIOTCS
OCHOBOM I IIOJATOTOBKHU 06yqaroumxc;{ K TPaKTUYCCKHUM 3aHATHAM UW BbIIIOJHCHHUSA 3aJaHuM
CaMOCTOSTEIbHOM paGOTBI, a TaKXKC K MCPOIPUATHAM TCKYLICTO KOHTPOJIA YCIICBACMOCTH U
HpOMC)KyTO‘-IHOﬁ arTeCTalyu 1o JUCHUIIINHE.
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10.3 MeTtoauyecKkue yKasaHMA IO OCBOEHHK [JUCHUMIUIMHBI Ha 3aHATHAX
NPAKTUYECKOro TUIA

[IpakTueckue 3aHATHS NPEICTABISIIOT COOOM JeTanu3aluio JIEKIMOHHOIO TEOPETUUYECKOTO
MaTrepuaia, MPoBOAIATCS B LENIX 3aKpEIUICHUSI Kypca U OXBaTbIBAIOT BCE OCHOBHBIE pa3jieibl. OCHOBHOM
(bopMoii MpoBeCHUS IPAKTHUECKUX 3aHATUH ABISIETCS 00CyX)aeHue Harboiee MpOOIEMHBIX U CIOKHBIX
BOIIPOCOB T10 OTAEIHHBIM TeMaM, a TAKKe PelICHNE 33134 U pa300p IPUMEPOB B AyTUTOPHBIX YCIOBUSX.

[IpakTnueckue (ceMUHApCKUE) 3aHATHS 00eCIeUUBAOT:

- IPOBEPKY M YTOUHEHUE 3HAHUH, [T0JIyYEHHBIX Ha JIEKLIHSIX;

- pa3BUTHE YMEHUH M HABBIKOB TUCKYCCHOHHOTO OOCYXACHHUSI BOIIPOCOB 10 y4eOHOMY MaTepHuaty
JTMCUUIUIAHBL, BRIPAOOTKH COOCTBEHHOH MO3UIIMH 10 aKTyaIbHBIM BOIIpOcaM (Tpodiiemam);

- TOJBEJEHHE WTOTOB 3aHATHM (pe3yabTaTbl TECTUPOBAHHUSA, TOTOBHOCTh OTYETOB IO
MIPaKTUYECKUM 3aHSITHSM, FOTOBHOCTh JOMAIIHUX 3a/laHuM, BBIIIOJHEHHBIX B XOJI€ CaMOCTOSITEILHOU
paboThI).

[IpuBonATCs METOAMYECKHE YyKa3aHUS U1 CTYJEHTOB IO BBINOJHEHUIO U O(QOPMIICHHUIO
MPaKTUYECKUX padoT.

10.4 MeToauYeCcKHe YKa3aHUA IO CAMOCTOSITE/IbHOM paboTe CTYJEHTOB

CamocrosrenbHas paboTa oOecrieunBaeT MOArOTOBKY OOy4aloIerocss K ayJUTOPHBIM 3aHATUSAM U
MEPOIPHUATHSAM TEKYIIET0 KOHTPOJS W TPOMEXKYTOYHOW AaTTEeCTallMd 10 W3Yy4aeMOW JWCIHUILIMHE.
PesynmbTaThl 5TOW MOATOTOBKM MPOSIBISIFOTCS B aKTUBHOCTH OOYYAroIIerocs Ha 3aHATHAX U B KaueCTBE
BBITIOJTHEHHBIX MTPAKTHYECKHX 3aIaHUH U JPYruX (OPM TEKYIIEro KOHTPOJISL.

B mpomecce camocTosTeNbHOW pabOTHl PEKOMEHIyeTCsl MpOopadOTKa MaTepHajoB JIEKIUH TI0
KaKJIOW TPOUJIEHHOW TeMme, a TakKe M3ydeHHWe OCHOBHOW Y4eOHOW M CrpaBOYHO-OMONHOrpadudeckoit
JUTEpaTypsl, IPEACTABICHHON B pasjaene 6.

JInisi BBITIOJTHEHUSI CaMOCTOSITETIBHON pabOThl TPU M3YyYCHWW AUCIUIUIMHBI CTYACHTBI MOTYT
WCIIOJIhb30BaTh CIEIUATU3UPOBAHHbBIE ayauTOpuH (cM. Tadi. 9.1), o6opynoBaHrue KOTOPHIX 0OecIeunBaeT
noctyn yepe3 «VMHTepHET» K DJIEKTPOHHONH HH(POPMAIMOHHO-00PAa30BaTEIbHONW Cpele HMHCTUTYTa M
ANIEKTPOHHOM OMOTMOTEYHON CHCTeMe, TZIeé pacIojararoTcss ydeOHble U y4eOHO-METOAMYECKHE
MaTepHalbl, KOTOPbIE MOTYT OBITh UCIIOJIB30BAHBI JUISI CAMOCTOSITEILHONU PabOTHI.

10.5 MeToaunyecKkue yka3aHus AJis1 BbllioJiHeHUus1 PT'P

HpI/IBOI[HTCH MCTOANYCCKUEC YKa3aHUs JIs1 CTYACHTOB I10 BBIIIOJTHECHUIO U O(bOpMJ'IeHI/IIO PI'P.

10.6 MeToauYeCKHE YKa3aHMs M0 06eCleYeHUI0 06pa30BaTe/IbHOTO Mpolecca

1. MeTtoauueckne PEKOMEHIAIMUA TI0 OpraHU3alMH ayAUTOPHOW padoThl. [IpuHATE YueOHO-
Metoandeckum coBeroM HI'TY um. P.E. AnekceeBa, nmpotokos Ne 2 ot 22 anpenst 2013 r. DneKTpOHHbIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. MeTO,I[I/I‘IeCKI/Ie PCKOMCHIAWH 110 OpTraHU3aluy U IIJIAHUPOBAHUIO CaMOCTOSITEILHOH pa6OTBI
CTyHAeHTOB Mo nucuuruivae. [Ipunsatel YuebHo-meroauueckum coBetomM HITY um. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 arpesst 2013 T. DNEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBenenue 3aHATHII C MPUMEHEHHEM HHTEPAKTUBHBIX (DOPM U METOJOB
oOy4eHus», EpmakoBa T.1., HBamkun ETl., 2013 T. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe mocobue «OpraHuszaius ayJuTOpHON paboThl B 00pa30BaTENbHBIX OpraHU3alMIX
Bblciero obpasoBanusi», Mpamkun E.JI'., XKykoa JLIL, 2014 1. DOnekrpoHHBI ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravileniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlomosiHeHUs ¥ UI3MEHEHHs B pado4eil mporpaMmme QM CHUILUIHHBI
Ha 20 120 V4. I.

YTBEPX/AIO:
JlupexTop uHCTUTYTA:
I'ne6oB B.B.
« » 20 I.

B paGouyro mporpamMmy BHOCSATCS CIEIyIONIUE H3MEHEHUS:

1)
2)
WIH JIefaeTcs OTMETKa O HelelIecooOpa3HOCTH BHECEHUS KaKMX-TM00 M3MEHEHUH Ha JaHHBIM yueOHBIH
ron
Pabouas nmporpamma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl, TPOTOKOJ OT Ne
3aBenyromnuit kadenpoit
(noonucw) (®HO)

Yreepxaeno YMK AIIN HI'TY, npoTtokous oT Ne
3am. aupekropa o YP [lypsirus A.1O.

(noonuco)
CornacoBaHo:
Havansauk YO Menbsnukosa O.10.

(noonuco)

(6 cyuae, eciu UsMeHeHUs. KAcaromcs IUmepamypul):

3aBeayromias oTAeIoM OHOIUOTEKH Crapoctuna O.H.

(noonuco)
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