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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

LlensiMu OCBOCHUS JUCLMILTUHBI «YpaBHEHUS MaTeMaTH4YeCKOW (DM3MKW» SBISETCS MOJArOTOBKA
CTYJICHTOB K BBITIOJTHEHHIO TIPO(ECCHOHATBHBIX 337]ad B paMKax TPYAOBOH JEATEILHOCTH 1O mpodeccuo-
HanbHOMY cTanaapty 40.011 «lIpoBeneHue HaydyHO-MCCIENOBATEIBCKUX U OINBITHO-KOHCTPYKTOPCKUX
pa3paboTok» B pamkax 0000meHHON TpynaoBoi Qyukuuu «[IpoBeneHrne HayYHO-MCCIEAOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK MO OTAENBHBIM pa3jieiaM TeMb» U (popMHpOBaHHE Yy CTYJIEHTOB
TEOPETUYECCKUX 3HAHHUM M MPAKTHUECKUX HABBIKOB IO perieHuto nudepeHnalbHbIX YPaBHEHUN € 4acT-
HBIMH TIPOU3BOJAHBIMU, U3YYEHHE MAaTEMAaTUYECKUX OCHOB MOJECIUPOBAHUS (U3UUYECKUX MPOIECCOB, BO3-
HUKAIOIUX B MEXaHUKE, JIEKTPOJMHAMUKE, ONITUKE, TEOPUU TEIUIONEepeIayu U T.J., U3YYEeHHUH OCHOBHBIX
METOJIOB aHAJIUTHUYECKOTO PEIICHUs JIMHEUHBIX AU(epeHInanbHbIX YpaBHEHUN ¢ YaCTHBIMU IIPOU3BO/I-
HBIMU U IPUMEHEHUE UX MPU PEIICHUH NMPUKIIATHBIX 3a/1a4.

1.2. 3ajayM oCBOeHUs AUCLMIIMHBI (MOAYJIA)

3az[aanI/I JAUCIHUITIINHBI <<YPaBHCHH$I MaTEMaTHYECKOH (bl/ISI/IKI/I» SABJIACTCA ITOAIOTOBKA K PCHIC-
HUIO HpO(beCCI/IOHaJH)HI)IX 3a4a4: I/IByIICHI/Ie OCHOBHBIX HpI/IHI_II/IHOB CO3daHuA MaTeMaTquCKOﬁ MOoaeiin
IIponecCoB Ha Oaze CTaHAapPTHBIX ypaBHeHI/Iﬁ C 4aCTHBIMHU IIPOU3BOJAHBIMH ; OIIPCACIICHHUC MCTOAOB PCIIC-
HUU CO3JaHHBIX MAaTEMATHUUYCCKUX MOIIGJIGI;'I JUIA OIIMCaHUus, UCCIICAOBAaHUA U pCIHeHI/Iil HpaKTI/I‘IeCKI/IX 3a-
Jad.

2. MECTO JUCHUIIJIMHBI (MOAYJIfI) B CTPYKTYPE OBPA3OBATE/JIbHOM
ITPOTPAMMbI

JucuuiuinHa «YpaBHEHUs: MaTeMaTHYecKoi (PU3UKU» OTHOCUTCS K 4acTH, (GOPMHUPYEMON ydacT-
HUKaMu oOpa3oBaTenbHbIX oTHOIeHui OIT BO.
JucuuiuinHa Oaszupyercs Ha CIenyoIuX JUCHMIUIMHAX: «Marematuyeckuil ananus», «JIuneiHas an-
redpa W aHAJMTHYECKAs TeoMeTpus», «DPusnkay, «nddepenunansusie ypaBHeHHI» U «Teopust GyHK-
LUI KOMIUIEKCHOT'O IIEPEMEHHOT0»
Pe3ynbrarel 00y4eHusl, TOJyYEHHbIE IPU OCBOCHUM JAUCLMILIMHBI, HEOOXOIMMBI IPU U3YYEHUU CIIEAYIO-
X JUCHUIUINH «CrenuaibHble YACIEHHBIE METOBI», «eopeTndeckue OCHOBBI MHEPLUAIBHON HaBU-
raiu» 1 Mpy BINOJIHEHNUH BbITYCKHON KBaTU(PUKAMOHHON pabOTHI.

Pabouas mporpamMMa JUCHUIUIMHBI «Y paBHEHHUSI MAaTEMAaTUYECKOW (PU3UKW» ISl HHBAJIWJOB U JIUI
C OTpaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbsI pa3pabaThIBAE€TCs MHIUBHYaJIbHO C Y4E€TOM OCOOEHHO-
CTeH MCUXO(PU3NYECKOTO Pa3BUTHS, MHIMBUYyaTIbHBIX BO3MOKHOCTEHN M COCTOSIHUSI 3J0POBbS TAKUX 00 Y-
YaroLUUXcsl.

3. KOMIIETEHIIUH OBYYAIOLIETr0oCA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tporniecc u3ydeHus] TUCHUILUIMHBI «YpaBHEHUSI MaTeMaTH4eckoi (GU3UKM» HampaBlieH Ha (HOpMU-
poBaHue AeMeHTOB npodeccruonanbHoi kommereHmu [1IKC-2 B coorBerctBun ¢ OI1 BO mo Hampasie-
Huto noarotoBku 01.03.04 «lIpuknaanas maTemaTuKay.

Tabnuua 3.1 — @opmupoBaHrUe KOMIIETCHIMN AUCIUIITHHAMHU
Kon xoMneTeHIy / HAUMEHOBaHUE CemecTpsl (HOPMHPOBAHKS AUCIUILIHHEL
JUCHUIUINH, (OPMHUPYIOMUX Komnerentuu 6epyrest u3 YII o HanpaBJieHHIO TIOATOTOBKY OakanaBpa
KOMIIETCHIIHIO COBMECTHO 1] 2 | 3 | 4 | 5 | 6 | 7 |
IKC-2

YucleHHbIe METOIbI 4

00}

VpaBHEeHHUs] MaTeMaTHIeCKON QU3HKN v

Teopust ynpasieHus

Cl'[el_II/IaJ'lebIe YHUCJICHHBIC MCTO/1bI

ANA VAN

YucneHHble METOIbI alreOpbl

MIMuTanimoHHOE MOAEIMPOBaHUE

[IpennumniaomHas mpakTHKa

ANA AN

Brimonnenue u 3amura BKP




[lepeueHp TUIaHUPYEMBIX PE3YJIbTaTOB OOYUEHUS MO AUCLUIUIMHE «YpaBHEHHUS MaTeMaTU4eCKON
(hU3UKNY», COOTHECEHHBIX C IJIaHUPYEMbIMHU pe3ynbTaTamu ocBoenus OIl, mpencraBnen B Tadm. 3.2.

Tabmuua 3.2 — IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHUS 1O TUCIMIIMHE, COOTHECEHHBIX C TIa-
HUPYEMBIMHU pe3ysibTaTaMu ocBoeHust O

Kon Kona u nammeHnoBanue
1 HAUMEHOBaHHE WHANKATOpa JOCTH- [TmarupyemMble pe3yabTaThl O0YICHHUS IO AUCIATIIIHE
KOMIIETECHIINH JKEHHS KOMIIETEHI[UH

[IKC-2

CrniocoOeH npoBOIUTH
AHATUTHYECKUC U UMU-
TAlMOHHBIC UCCIIE/I0-
BaHUsl

UIIKC-2.1. U3yqaet
COBpEMEHHBIE METO-
JIbI KCCIIEIOBaHMS
Pa3JINYHBIX CHCTEM U
HPOLECCOB.

3HaTh:

- OCHOBHBIC THIIBI
ypaBHEHHH MaTeMma-
THYECKOH (UMK,

- METOJbl TOYHOTO
peuieHuss  0a30BBIX
YpaBHEHMM Marema-
THYECKOH (PHU3HKH.

YMerTh:

- pemiath THIIOBBIC
3a7a4d  MaTeMaTuye-
CKOi1 (hn3uKH;

- CBOIMTH MPUKIAJ-
HBIC 3aJ]a4d K ypaB-
HEHUSIM MaTeMaTude-
CKOM (hM3UKH,

- TpPUMEHATH MOIy-
YeHHBIE 3HAHUA IS
pelieHns  TPHUKIaj-
HBIX €CTECTBEHHOHA-
YUHBIX ¥ IIpodeccHo-

Baagernb:

- KJACCUYECKMMH Me-
TOJIAMH PEIICHHS 3324
YpaBHCHHU MaTeMaTH-
YEeCKOU (PU3UKH;

- METOJAaMH CBEJICHHS
MPUKIAAHBIX 3a1ad K
3aJa4yaM MaTeMaThde-
CKOM (hU3UKHY,

- HaBBIKAMH MaTeMa-
THYeCKON (popmanmsa-
OUU TPUKIAJHBIX 3a-
Jad, aHaJM3a M HHTEP-

peTanuu pelieHui
COOTBETCTBYIOIIUX
MaTEMaTUYECKUX
Jenen

HaJIbHBIX 3aJa4.

MO-

4. CTPYKTYPA U COAEPXXAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpejesieHHe TPYAOEMKOCTH JAMCHMIUIMHbBI MO BHJAaM pa6éoT Mo
ceMecTpaM
OO6mmas TpyA0eMKOCTh AUCHMILTUHBI cocTaBisieT 4 3au. ea. uian 144 gaca, pacrnpeneneHue 4acoB

o BUJaM paboT Mo ceMecTpaM IMpeACcTaBieHo B Tadbnuie 4.1.

Tabmuua 4.1 — Pacnipenenenue TpyJ0eMKOCTH TUCIMILIMHEI IO BUJaM paboT MO ceMecTpaM Jjisl CTYACH-
TOB 04YHOM (popMbI 0OyUeHUs

TpynoeMKocTs B Hac
Bun yueGHOI paboTs Bcero B T1.4. mo cemecTpam
yac. 6 cemectp
C MCTIOJIb30BAHUEM 3JIEMEHTOB HJICKTPOHHOTO 00Yy-
®dopmar u3ydeHus AUCITUIUINHBI
YEHUSI
O0umas TPy10eMKOCTb JUCIHUIUIMHBI 110 y4eOHOMY IIaHy 144 144
1. KonrakTHas padora: 63 63
1.1. AynutopHas padoTa, B TOM 4ncJje: 56 56
3aHATHSA JeKIMOHHOTO THIA (JI) 36 36
3aHATHS ceMuHapckoro tuna (113 — cemuHapsl, MpakTHYECKNE 3aHs- 20 20
TUS | Jp.)
nabopatopHsie paboTs! (JIP)
1.2. BHeayauTopHasi, B TOM YHcje 7 7
Kkypcosas pabora (mpoekt) (KP/KII) (koHCYIbTaIHSA, 3a1IMTA) 1 1
TEKYIIMH KOHTPOJIb, KOHCYJIBTAIIMH IO IMCIUILIHHE 4 4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTpose (KPA) 2 2
2. CamocrosTeabHas padora (CPC) 81 81
pedepat/acce (MOATOTOBKA)
pacuérHo-rpaduyeckas padora (PI'P) (moarotoska) 18 18
KOHTpOJIbHAs paboTa
KkypcoBas pabora/npoekt (KP/KII) (moaroroska)
CaMOCTOATENbHOE N3yUYEeHHUE PA3/IeIOB, CAMOIIOATOTOBKA (ITpopadoTka
Y ITIOBTOPEHUE JIEKIMOHHOTO MaTepuala 1 MaTeprana y4eOHUKOB U 97 97
yueOHbIX OCOOUH, HOATOTOBKA K JTJa00OPATOPHBIM U PAKTHYECKUM
3aHSITHSM, KOJUIOKBHUYM H T.JI.)
[ToaroroBka k 9k3aMeHy (KOHTPOJIb)* 36 36
TToaroToBka K 3a4ery / 3a4eTy C OIEHKOW (KOHTPOJIb)




4.2 CoaeprxaHMe JUCHHUILIMHBI, CTPYKTYPUPOBaHHOE MO pa3jesiaM, TeMaM

Tabmuma 4.2 — Coneprxanue TUCHUTIINHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM, JJIsSI CTYJAEHTOB OYHON (HOPMBI

o0OyueHus
Buabl yuedHoii padoThI
(9ac)
ILianupyemble KonrtakrHas
(KOHTpOJIUpYeMBbIe) paborta E E
pe3yJabTaThl 2 =
ocBoenusi: koa YK; HaumenoBanmue pa3jienon, TeM % 2 E E Bug CPC
OIIK; 1K u uHan- = g- = é E g 5
KATOPbI 10CTHIKE- S |2El zE| S¢
HHSl KOMIETeHI UM £ 2% E = g 8
S 1geE8] S8
< [=%
= =
6 cemecTp
TIKC-2 Pasnen 1. YpaBHeHHsI B YACTHBIX POU3BOIHBIX
UIIKC-2.1 Tema 1.1 YpaBHeHuUs B 4aCTHBIX IIPOM3BOAHBIX 1r0 mopsinka | 4 2 IToaroroska k
Tewma 1.2 JIunelinsle ypaBHEHUS JIEKIUAM
Tema 1.3 KBasunuHeiHbIC ypaBHCHHUS [6.1.1-6.1.5],
Tema 1.4 Henunelinble ypaBHEHHs [6.2.1-6.2.4]
[Mpaktuyeckas padbora Ne 1. YpaBHEHHs B 4aCTHBIX IPOU3- 2 2 IToxroToBka
BOJIHBIX IIEPBOT0O TOPSIIKA MPaKTHYECKUM
3aHATHAM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
Hroro no 1 pa3nery 4 2 4
Paspen 2. YpaBHeHuss MaTeMaTn4yeckoil GU3NKH
Tema 2.1 YPABHEHNS B YaCTHbIX MPOVU3BOAHBIX BTOPOro | 2 2 | Hogroroska K
JIEKIUSM
nopsagka. Knaccudukayms. [6.1.1-6.1.5],
[6.2.1-6.2.4]
[paktrdeckas padora Ne 2. Kiaccudukarms ypaBHCHHN 2 2 [MoxroroBka
BTOPOTO MOPSIIKA MPaKTHYECKUM
3aHATUSM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
HToro no 2 pa3neny 2 2 4
Paspnen 3. YpaBHeHusi runep00/1u4ecKoro Tuna
Tewma 3.1. 3agaum, NIpUBOAIINE K YPABHEHHUIO TUTIEPOOITH- 10 2 [ToaroroBka k
YEeCKOro THIA. JIEKIHSIM
Tema 3.2. YpaBHeHHe KoJe0aHUs Ha OECKOHEUHOW TPSIMOIA. [6.1.1-6.1.5],
®dopmyina Janambepa. [6.2.1-6.2.4]
Tewma 3.3. ®usnueckuii cMeica popmyisr Jamambepa.
Tema 3.4. YpaBHeHHe K0JIeOaHUS HA TIOTYOTPaHUICHHON
psIMOH
Tema 3.5. YpaBHeHue konebaHus Ha otpeske. Merox @y-
pse.
Tema 3.6. 3amada 6e3 Ha4aNbHBIX YCIOBHIA.
Tema 3.7. O6o0mIeHHas KpaeBas 3aa4a
Tema 3.8. Teopema eANHCTBEHHOCTU peLLEeHNs ypaBHe-
HWIA runepbonuyeckoro Tuna
[MpakTryeckas padora Ne 3. ®opmyna [lanambepa. 6 2 IoxaroroBka k
[MpakTryeckas pabora Ne 4. MeToa npoomKeHUH 11st [IPaKTUYECKUM
YpaBHEHHH THIIEPOOIMIECKOTO THUIIA. 3aHATUAM
IMpaktuueckas pabora Ne 5. Merox ®ypbe st 3a1a4 Koste- [6.1.1-6.1.5],
OaHust [6.2.1-6.2.4]
Hroro no 3 pasneny 10 6 4
Pa3gen 4. YpaBHeHusi napadoJim4ecKoro TMna
Tema 4.1. 3agaumn, NpUBOIANINE K YPABHEHHUIO TTapaboInye- 4 2 ITonroroska k
CKOTO THIIA. JIEKIHSIM
Tema 4.2. Teopema eIMHCTBEHHOCTH pPEIlICHHs] YpaBHEHU I [6.1.1-6.1.5],
runepOoIndeckoro Tumna. IIpuHINAI MaKCUManbHOTO 3HaYe- [6.2.1-6.2.4]
HUSL.




Tema 4.3. Metoa @ypbe mi1s1 0E6CKOHETHOTO CTEPIKHSL.
Tema 4.4. TermmonpoBOAHOCTH IS
0Ty 6ECKOHEYHOT'O CTEPIKHS, METOT IIPOIOTKEHIH.
Tema 4.5. Meton @ypbe 17151 KOHEYHOTO CTEPIKHS.
Ipakrrueckas pabora Ne 6. Meron @ypbe 11st KOHCYHOTO 4 3 IToaroroBska
CTEepIKHA. MIPaKTHIECKUM
[paxtrueckas padora Ne 7. Meron @ypre 1t 6€CKOHETHO- 3aHATHIM
IO CTEPIKHSI. [6.1.1-6.1.5],
[6.2.1-6.2.4]
HTroro no 4 pazneny 4 4 5
Paspen 5. YpaBHeHusi 3//IMITHYECKOr0 THIIA
Tema 5.1. 3anaun, npuBoASIIUE K YPABHEHUIO JUTHIITHYE- 10 2 [Moaroroska x
ckoro tuna. YpasHenue Jlannaca, ['ensmronsua. Tema 5.2. JICKIUSM
3anmauu Jupuxie u Heitmana [6.1.1-6.1.5],
Tema 5.3. YpaBuenue Jlannaca B KpUBOJIHMHENHHON cucTeMe [6.2.1-6.2.4]
KOOpJMHAT
Tema 5.4. YacTrble pemeHns ypaBHeHus Jlammaca.
Tema 5.5. Unterpansusie hopmyns! ['prunHa.
Tema 5.6. OcHOBHBIE CBOHCTBA TAPMOHHNYECKUX () YHKITHH.
Tema 5.7. Meton ®@ypbe 115t 3aaa4 Jupuxie 1 Kpyra
(xomBIIa, CEKTOpa) U NPSIMOYTOJIEHON O0IACTH
Tema 5.8. ®ynkuuu ['prHa u ux cBoiicTBa
Meron ¢ynxumii ['puna.
Tema 5.9. Pemenue 3anay Jupuxie 1ist mapa v HOJIyIIpo-
CTpaHCTBA.
[Mpaktuyeckas padbora Ne 8. Meron ®@ypwe s 3anau Ju- 4 2 IToxroToBka
puxiie u Helimana. NIPaKTUYECKUM
[Ipaktuueckas padora Ne 9. dyukiuu ['puna 3aHATUAM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
Hroro mo 5 paznery 10 4 4
Pa3znen 6. Cnienuanbhble PyHKIUH UX NPUMEHEHHE
Tema 6.1. Unterpansl Diinepa. 6 3 IMoxroToBka K
Tema 6.2. Hummaapudeckue QyHKIIH JIEKLIUAM
Tema 6.3. I[ToauHombl Jlexkanapa [6.1.1-6.1.5],
Tema 6.4. Chepuueckue GyHKIHH. [6.2.1-6.2.4]
Tema 6.5. [NpumMeHeHne cneunanbHbIX PYHKLMIA Npy
peLLeHnn ypaBHeHUI MaTeMaTuyeckor U3nKN.
[pakrraeckas padora Nel0. Perrenue ypaBHeHH MaTeMa- 2 3 [oxroroBka
THYECKOH (PU3UKH C HCIIOTB30BAHNEM CIICIIATBHBIX (DyHK- MPAKTHICCKUM
uui 3aHATUAM
[6.1.1-6.1.5],
[6.2.1-6.2.4]
Hroro mo 6 pa3nery 6 2 6
PI'P 18 [ToaroroBka
1O BBITIOJIHE-
Huto PT'P
[6.3.2]
Hroro mo aucunminue 36 20 45

I/ICHOHBSyeMHC AKTUBHBIC U UHTCPAKTUBHLIC TCXHOJIOTHUU ITPUBCJCHLI B Ta6J'II/II_IC 4.3,

Tabnuma 4.3 - Vcrionk3yeMble aKTHBHBIC U HHTEPAKTUBHBIC 00pa30BaTeIbHbIC TEXHOIOTHN

Bun 3angaruit

HauMeHoBaHMe UCIIONIb3YyEeMbIX aKTUBHBIX U MHTEPAKTUBHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI

Jlexnun

TexHomorus Pa3BUTHA KPUTUYCCKOTO MBIIJICHUS
,ZII/ICKyCCI/IOHHI)Ie TEXHOJIOTUH

[IpakTrueckue 3aHATHS

TexHomorus pa3BUTUS KPUTUYECKOTO MBIIUICHUS
JIMCKYCCHOHHBIE TEXHOJIOITMU

TecToBbIE TEXHOIOTHH

TexHomornu paboThl B MAJIBIX TpyHIax

TexHonorus KouIeKTUBHON pabOThI
WHpopMannoHHO-KOMMYHHKALIMOHHBIE TEXHOJIOTHH




5. TEKYIIMI KOHTPO.JIb YCIEBAEMOCTHU U IPOMEXYTOYHAS ATTECTALIUA
I10 U'TOT'AM OCBOEHHUA AUCOUIIJIMHBI (MOAYJIA)

5.1. OnrcaHMe NMoKa3are/jen U KPpUTEpHUEB KOHTPOJIA YCII€BA€MOCTH, OIIHCAHHUE
IIKaJI Ol€éHUBAHUA

Kputepun ouieHuBaHus pe3yibTaToB OOy4YeHHUs M IMPOLEAYphl OLIEHWBAHUS KOMIIETEHIHH, (op-
MHUPYEMBIX B paMKaX JaHHOW JWCIMILTAHBI, TPUBOATCS B Ta0M. 5.6.

OueHoYHbIE TPOLIEYPHI B paMKaxX TEKYIIEro KOHTPOJIS MPOBOAATCS MPENoAaBaTENeM IUCLMILIN-
HbI. Ha JIeKIMSIX OllEHUBAETCsl aKTUBHOCTh YUACTHUs B JUCKYCCHOHHBIX oOCyx)aeHusX. [IpakTuueckue 3a-
HSATUS TPOBOAATCS B (JOpME BBIMIOJIHEHUSI WHIAMBUAYAIbHBIX 3a7aHui. [Ipy BBHIOTHEHUH WHIWBUYaJIb-
HOTO MPAKTHUYECKOTO 3aJaHus IPEIoJaBaTesieM OLICHHUBAETCS KavyeCTBO BBIMOJHEHHOIO 3aJaHus, CPOK
€ro BBINOJIHEHUS, KaYECTBO U CPOK OPOPMIICHUS OTUETa, OTBETHI HA BOIPOCHI IIPEoAaBaTess.

CamocTtosTenpHas paboTa BKIFOYAET MOJATOTOBKY K TEOPETUYECKHM BOIPOCAM IV CIIUTIIINHBI, BbI-
nonnenue PI'P B popme muauBHAyalbHBIX 33JaHUI U OTYETOB 10 MPAKTUYECKUM 3aHSTHUSM, TECTUPOBA-
HUE.

TectupoBanue npooautcs ¢ ucnoiszoBanueM CJAO MOODLE B pamkax caMOCTOSITENBHON pa-
OOTBHI.

Tect comepxut 10 TecTOBBIX BOMPOCOB (BpeMs Ha mpoBeneHue Tectupoanus 20 munyt). Ha tect
JAeTCs 2 TOTBITKH.

CTyaeHT AOIMyCKaeTcss K MPOMEXYTOYHOW aTTeCTalluM, €CIU B Pe3ylbTaTe U3YUYEHHUS Pa3/esioB
JUCLUILIMHBI OTBETHII BepHO Ha 70% BOMPOCOB TECTOB, BHIINOJIHUI KOHTPOJIbHYIO pabOTy U MPEI0CTaBHII
OTYETHI IO BCEM MPAKTUYECKUM paboTam.

Onucanue mokasareneil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OIEHUBAHMS Ha
JTarne TeKyIIel aTTecTaluy MpeacTaBieHsbl B Tabm. 5.1.

YacTpr0 IPOMEKYTOUHON aTTECTAlMH B KaXxaA0M ceMectpe sBisierca PI'P, kpurepun onenku ko-
TOPOU MpeAcTaBiaeHbI B Ta0d. 5.2. Otuet o PI'P nowkeH ObITh CiaH mepes 3K3aMEHOM.

[TpomMexxyToduHast aTTecTanus MPOBOAUTCS B (popme dK3aMeHa.

Onucanue nokasarejaeid U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIKAJl OLEHUBAHMS Ha
ATare MNPOMEXyTOYHOM aTTeCTalluy MpeACcTaBieHbl B Ta0. 5.2. u 5.3



Tabmuna 5.1 — Onucanue noka3aTtenel U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHKE IIKaJI OI[CHUBAHUS Ha dTane TeKylle arTecTaluu

Kona n HanmeHoBa-
HHE KOMIIETEHIIMHU

Kon u
HalMEHOBaHUE
WHANKATOpa
KOMIICTCHITUH

ITokazaTenu KOHTPOJIS yCIIEBAEMOCTH

Kpurepun n nikana oneHHBaHHUA

0 6amtoB

1 6ayoB

DopMa KOHTPOJIA

[IKC-2

CriocobeH mpoBo-
IUTh aHAIUTHYC-
CKHE U UMHUTAIMOH-
HBIE UCCIIEJOBAHMS

HIIKC-2.1. Uzygaer co-
BPEMEHHBIC METOJIBI HC-
CIICIOBaHUS Pa3INYHBIX
CHCTEM U IIPOLIECCOB.

3HaTh:

5 Teopernueckuil Matepuan He | TeopeTuueckuil MaTepuan YCTHOE

- OCHOBHBIE THIIBI ypaBHEHUI H3y4YeH UM U3y4YeH YaCTHY- H3y4eH.

MaTeMaTHIeCKOH (DU3UKH; HO. Bepno BemoxaeHo 70% u cobecenoBaHve

- METOJIbI TOUHOTO PELICHUS BepHo BBINOIHEHO MEHee Oouee BOpocoB no

0a30BBIX YpaBHEHUI 70% BompocoB KaXJ/I0Tr0 TecTa.

MaTreMaTuuecKoi Qu3uKu. Ka)JI0T0 TecTa. Bornpocam
YyacTve B
rpynnoBbIX
obcyxaeHnsx
TectupoBanue
0 pasjenam
JUCLIATUIMHBI
B CIIO
MOODLE

YMerb: [IpakTryeckue 3aAaHus U IIpaxkTuyeckue 3a1aHus U Kontpois

- peuIaTe THMOBBIE 33/1a4M MaTeMaTHUECKONH HU3NKU PI'P He BbInosIHEHB! Uiy Bbl- | PI'P BBINOJIHEHBI IOJIHOCTBIO. | BBIIIOJHEHUS

- CBOJIUTH NIPUKJIQAHBIC 33a41 K YPAaBHEHUSIM MaTeMa- | MOJIHEHbI YaCTUYHO. MIPAKTUIECKUX

THUYECKOH (DU3UKH;

- IPUMEHSTh NOJyYSHHbIE 3HAHUSI JJIsl PELICHUS IPHU-
KJIaJJHBIX €CTECTBEHHOHAYYHBIX U MPOPECCHOHATBHBIX
3aj1a4.

3aganuii u PI'P
(cM. Tabu. 4.2)

Baagern:

- KJIACCMYECKUMH METO/IaMH PEIICHHMS 3a/1a4 ypaBHe-
HUI MaTeMaTH4eckoi Gpr3uku

- METOJIaMH1 CBEJICHUSI IIPUKIIAJHBIX 3a1a4 K 3a71a4aM
MaTreMaTH4ecKoi Gpu3nKu

- HaBBIKAMU MaTeMaTHYeCKOW (hopMann3aluu Mnpu-
KJIAIHBIX 3a/1a4, aHAJN3a ¥ HHTEPIPETANN PeIIeHIH
COOTBETCTBYIOIMX MaTeMaTHUECKUX MOJIeTIeH

[IpakTrdeckue 3a1aHUS U
PI'P BEINOJIHEHBI HEKAYECT-
BEHHO W/WITH HE B CPOK.

[pakTryeckue 3agaHus 1
PI'P BEINOJIHEHBI KaUeCTBEH-
HO U B CPOK.

KouTpons
BBITIOJTHEHUS
MPAKTHYECKUX
3aganui u PI'P
(cM. Tabm. 4.2)




Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTEpHEeB KOHTPOJIA yCIIEBAEMOCTH, ONMCaHKE IIKaJl OLCHUBAHUS Ha dTare MPOMEXYyTOYHON aTTeCTaluu

(PTP)

Kon u Kpurepun u mkana onieHUBaHUs
Kon n HanmeHoBaHMe HaNMEHOBAHHE
Iloka3zarenu KOHTPOJIS yCIIEBAEMOCTH dopMa KOHTPOJIS
KOMIIETCHIIHN UHINKaTOpa 0 GammoB 1 Gamn 2 bannma
KOMIETEHINH
gKC—Z6 UIIKC-2.1. U3yqaeT coBpe- | 3HATh: § Teopermcciati MaTe TeopeTHUeCKHii Ma-
noco0OeH MpoBo- MEHHBIE METOBI HCCIEN0- - OCHOBHBIE THITbl ypaBHEHHI - .
p bI YP ) Hasl He H3VaeH TEpUaJl u3y4eH 9ac IIpencraBnen KonTtpois BeInon-
JIITh AaHATNTUIECKUE | BaHUS PA3IMIHBIX CHCTEM U | MAaTEMaTHIECKOH (DH3HUKH; p y THYHO
pa3BepHyTEHIE Henus PI'P
U UIMUTAllMOHHBIE MPOIIECCOB. - METOJBI TOYHOT'O PELICHUS
HCCIIEIOBaHUS 0a30BBIX YPaBHEHUIL OTBCTRI Ha BO- OrtseTsl Ha Teope-
yp OTtBeT Ha BOIIPOC OT- OTBETH Ha BOIIPOCHL MIPOCHI TUYECKHUE BOIPOCHI

MaTeMAaTHYCCKOH (DU3UKH.

CYTCTBYET

HCITIOJIHBIC

Ymersn:

- pellaTh TUIOBBIE 331a4l MATEMaTHYECKOU
(uznkn

- CBOJIUTH NMPHUKJIAJHBIE 331a41 K YPABHEHU-
SIM MaTeMaTHYeCKOW (M3HUKH;

- IPUMEHSATH NOJTy4YeHHbIC 3HaHUS AT pe-
IICHUS PUKJIATHBIX €CTeCTBEHHOHAYUHBIX
U poeCcCHOHAIBHBIX 3a71ad.

Buagers:

- KJIACCHYECKHMHM METOAaMU pPeIICHHs 3a/1a4
yYpaBHEHHI MaTeMaTHYECKOH (PU3UKH

- METOJAaMH CBEACHUS NPUKIAJHBIX 3a7a4 K
3aJa4aM MaTeMaTHIeCKOH (QU3UKH

- HaBBIKAaMM MaTeMaTHIeCKOH (hopmannza-
LUH NPUKIAJHBIX 33/1a4, aHAJIN3a U UHTEp-
[IpeTaluu peleHu i

COOTBETCTBYIOIINX MaTeMaTHYECKUX MOJIe-
nen

3amaHus He pelIeHb

3amaHus pelIeHsl ¢
OIIMOKaMHU WJTU Yac-
THYHO

3amanus perie-
HBI TIOJTHOCTBIO U
BEPHO

KonTtpois BbImon-
HeHusa PI'P
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Tabnuua 5.3 — Onucanue nmokasareneil 1 KpUTEpHEeB KOHTPOJIS YCIIeBAEMOCTH, OITMCAHUE IIKAJI OLICHUBAHUS HA ATaIle MPOMEXYTOYHOH aTTeCcTalluu

(ox3amen)

Kon n Kpurepun u mkana onieHUBaHUs
Kon n HanmeHOBa- HaNMCHOBAHUE
[Toka3zaTenu KOHTPOJS yCIIEBAEMOCTH dopMa KOHTPOJIS
HHUE KOMIETCHINH HHANMKaTOpa 0 GamtoB 1 Gamn 2 bamma
KOMITCTEHIINU
[IKC-2 NIIKC-2.1. U3y4aeT coBpe- | 3HaATh: 5 Ormer Ha BomboC IIpeacTaBieH He Ipeacrasen OTBeT
CriocoOeH MpoBO- | MEHHBIE METO/IBI HICCIIEN0- - OCHOBHBIC THIIbI ypPaBHEHUH p TONHELE OTRET Ha pa3BEpHYTHI Ha TeopeTHUECKHii

JUTHh aHAJIUTHYC-
CKHC U UMHUTAlU-
OHHBIC UCCJICA0OBA-
HUA

BaHUS Pa3IMIHBIX CUCTEM U
Ipo1EeCcCoB.

MaTeMaTHIECKON (DU3UKH;

- METOJIbI TOYHOTO PEIICHUSI
0a30BBIX ypaBHEHUH
MaTeMaTHYeCKOU (PU3UKH.

OTCYTCTBYET

BOIPOC

OTBCT Ha BOIPOC

BOIIpOC OmieTa

OTBeT Ha BoOTIpoOC
OTCYTCTBYET

IIpencrasnen He
TOJIHBIN OTBET Ha
BOTIPOC

[IpencraBnen
pa3BepHYTHII
OTBET Ha BOTIPOC

OTBeTHI
Ha JOIOJHUTEIbHbIE
BOTIPOCHI

Ymersn:

- pelIaTh THIIOBBIC 33/1a4d MaTeMaTHYECKOI
(uzukn

- CBOJUTH MPUKJIAIHBIC 3a/1a4¥l K YPaBHCHUSAM
MareMaTHuecKoil (hU3UKH;

- IPUMCHATH NOJYYCHHBIC 3HAHUA JId pCUIC-
HUS DPUKITIAHBIX €CTECTBEHHOHAYYHBIX U
npodeccroHaNBHBIX 3a/1a4.

Baagers:

- KJIACCHYECKMMU METOJIaMH PEIICHHUS 3a/1a4
ypaBHEHUI MaTeMaTHYecKon GU3UKH

- METOAaMH CBEJICHHMS MPUKIIAJHBIX 33139 K
3a/1a4aM MaTeMaTH4ecKon Gpu3uku

- HaBBIKAMH MaTeMaTHYeCKO! (opmanu3anun
NPHUKIAIHBIX 33/1a4, aHAIN3a U HHTEPIPETalun
peleHui

COOTBCTCTBYHOIINX MATCMATHUYCCKUX

MoJieen

3aHaHI/Ie HC pCIICHO

3ajaHue peieHo ¢
oHIMOKaMu

3aaHue penieHo
BEpPHO

Pemenne 3amay ou-
jera

11




Tabmuia 5.4 — CooTBeTcTBHE HAOPAHHBIX OAJIJIOB M OIICHKH 33 MPOMEXKyTouHYI0 arrectaruio (PI'P)

Basuiel 32 mpOMEKyTOYHYIO aTTECTALHIO
— o Ounenka
CyMMapHOe KOJIMIEeCTBO OAIIIOB Banel 3a pemenue 3amxay
0-1 0-1 «HE 3aYTCHO»
1-2 1-2 «3a4YTCHOY

**) konuuecmaso O6ANI08 PaccUUmMbléaemcs 6 COomeemcemeuu ¢ maoauyei 5.2

Tabmuna 5.5 — CooTBeTcTBHE HAOpaHHBIX OATIIOB U OLIEHKHU 33 IPOMEKYTOUHYIO aTTECTAIHIO

Bannel 3a Tekymryto ycnesae- baipl 32 IPOMEXYTOYHYO aTTECTAIHIO
MocTh* CyMMapHOe KOJIN4ecTBO Oaj- Banne! 3a perienue 3a- OueHka
JIOB** mag**
0 0-1 0-1 «HEYIOBIICTBOPUTEIBHOY»
1 1 1 «YAOBJIETBOPUTEIHHO»
1 1-2 1-2 «XOPOILIOY
1 2 2 «OTIHIHOY

*) kKonuuecmeo 6anN06 paccuumvléaemcs 6 coomsememeuu ¢ maoauyei 5. 1.
**) Konuuecmaso O6aNI08 paccuumovléaemcs 6 coomseemcemeuu ¢ maoauyei 5.3.

5.2. OleHOYHbIE CPe/CTBA AJIS1 KOHTPOJISI 0CBOEHMSA AU CIIUIITHHBI

5.2.1 TunoBble KOHTPOJIbHbIE 3aJJaHUA WM MHBIe MaTepHaJbl, HE00X0AUMbIE
AJI1 OLeHKM 3HAaHUM, YMEHHMH, HaBBIKOB U (HM/IM) oONbITA [JeATeJbHOCTH B XojJe
TeKyILero KOHTPOoJiA ycneBaeMoCTH

Jliis Teky1ero KOHTPOJIs 3HaHUHM U YMEHHH CTYJEHTOB 10 AUCLUIIIMHE IPOBOIUTCS KOMIUIEKCHAs
OLIEHKA, BKJIIOUYAIOILIAs:

- BBITTOJIHEHUE MTPAKTHYECKHUX 33aHUH, 0()OPMIIEHUE OTUETOB MO MPAKTUIESCKUM 3aHSTHIM;

- rectupoBanue B CZIO MOODLE no pa3nuuHbeIM pa3zenaM AUCUUIIUHBI

Tunosble 3a1aHUA K PAKTHYECKUM 3aHATUSIM
IIpakTHyeckoe 3ansaTHe Nel
Tema: «YpaBHeHHsI B YACTHBIX IPOM3BOIHBIX MEPBOT0 MOPAIKA
IIpumepHvie sapuanmol MUNOBLIX 340aH.:

1. Haiitu pemienue ypaBHeHUS:

Zta—u+xa—u+3x2u:0.
ot OX
2. Haiitu permenne 3amaun Komm:
1.1) Za—u:a—u+xu, ul_, =1;
ot ox t=0
0z 0z
1.2) Xy—+X2—=Vz, zl  =1+vy?:
) o raa=y [ =1+
13)u= a—“-6—“—3xy, ul_ =15y;

oX oy




IIpakTuyeckoe 3ansitue Ne 2
Tema: «Kunaccudukanusi ypaBHeHHH BTOPOTro MOPSIAKA»
IIpumepnvie sapuanmsl MUNosvix 3a0ay.

1. TlpuBecTu ypaBHEHHE K KAHOHUYECKOMY BUY B K0 U3 o0sacTel, ryie coxpaHseTcsl TUI paccMart-
pUBAaEMOr0 YpaBHEHHUS:

11) (1+ xz)2 Uy +U,, +2X(1+X* )u, =0;
2.1) X’u, +2xyu,, —3y°u,, —2xu, +4yu, +16x‘u=0.

2. C nomoubro 3aMmeHbl U(X, Y) =e“*”v(X, y) mpuBecT ypaBHEHHE K KAHOHHUECKOMY BHIY:

2u,, +3u,, +U, +7u, +4u, —2u=0.

3. IlpuBectu ypaBHEHUE K KAHOHUYECKOMY BUY YpaBHEHHE:
u, +3u, +3u, —2u, —2u, —2u, -8u=0.
IIpakTnueckoe 3ansaTue Ne 3
Tema: «®opmyJia Janamobepay

IIpumepnvie sapuanmsl munogulx 3a0ay.:

1. Pewmmrs 3anauy Komu /i ypaBHeHHs rUNEpOOINUECKOrO TUIIA:
y _ —
e’u, -u, +u, =0,

u(xy),, ==x*/2,u,(xy)| ,=-sinx

2. HeorpanndeHHas cTpyHa BO30YKIEHA JIOKAIbHBIM HayalbHBIM OTKJIOHEHHEM, M300paKEHHBIM Ha
puc. 1. IloctponTh (Ha4epTHTH) MOJIOKEHHE CTPYHBI JUII MOMEHTOB Bpemenu t, =kc/4a, rue
k=01234,5.
U

v

-C ) c
puc. 1.

3. HeorpanudyeHHol cTpyHe cooblieHa Ha OTpeske —C<X<C TIoNepeYyHas HayajibHas CKOPOCTh
V, =const ; BHe 3TOro OTpe3Ka HayajdbHasi CKOPOCTh paBHA Hyiro. HallTu Gopmyiisl, mpeacrapisio-

IIMe 3aKOH JIBM)KEHHS TOYEK CTPYHBI C pa3muuHbIMH abciccamu pu t>0, U mocTpoutsh (Hauep-
THUTB) TIOJIOKEHUS CTPYHBI 1U1sl MOMeHTOB Bpemenn t, =kc/4a,rne k=0,2,4,6.
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IIpakTyeckoe 3ansaTHe Ne 4
Tema: «MeToa mMpoao/KEeHU M NI yPABHEHU A TUNePOOJIMYECKOT0 THIIA»
IIpumepnvie sapuanmsl Munosvix 3a0au.

1. TlonmyorpanuyeHHas CTpyHa, 3aKpeIieHHas B KOHIIE, BO30YyX/eHa HAa4aJbHBIM OTKIOHEHHEM, H30-
OpaxeHHbIM Ha puc. 2. HauepTuTh moyioxxeHHe CTPYHBI JJIsi MOMEHTOB Bpemenu t, =Kkc/2a, rue

k=134,7.

U

h /\ X

C 2C
puc. 2.

2. TlomepeuHbIM CE€UYEHUSM MOIYOTPAHUIECHHOTO CTEPKHS C YIPYTO 3aKPEIIEHHBIM KOHIIOM COOOIICHBI
HayaJlbHbIE NTPOJIOJIbHBIE OTKIIOHEHUS

. TX
— 0<x<l,
u(x,0) = sin I npu X

0 npu | < x <40,
HavajpHble ckopoctd U, (X,0) =0. Haiitin npononsubie oTkiIoHEeHUs U(X,1) HOmepeyHbIX cedeHHi
crepxkHs ipu t>0.
3. Pemmth 3amady Ha MONYNpSAMON, NPOAOIDKAas MHOAXOMIIUM O0Opa3oM MJaHHBIE HA BCIO Hpsd-
MYFO —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.

IIpakTHyeckoe 3ansaTHE Ne 5
Tema: «Meton @ypbe A 32124 KOJTCOAHU»

IIpumepnvie sapuarnmsl munogulx 3a0ay:

1. B nonymomoce O<X<| ams ypaBHenus U, =a’U, permuTh CMEMIAHHYIO 337ady CO CIEIYIOIUMU

YCIIOBUSIMU:

u(©,t)=u(l,t)=0, u(x,0)=0, u,(x,0) :sinzl—ﬂx.

2. HaiiTu npoJosbHbIE KONEOaHUs CTEPKHS, OJMH KoHell KoToporo ( X =0) 3aKpeIuieH KecTKo, a Jpy-

roit ( X=1) cBoOOeH, MpK HAYATBHBIX YCIOBUAX

u(x,0)=kx, u,(x,00=0 mpu0<x<I.
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3. Pemmth cMemannyio 3amauy: U, =a’u, +sin2t, 0<x<lI, t>0,

u,(0,t)=0, u,(l,t)= Esin 2—Isin 2t,
a a

u(x,0)=0, u,(x,0)=-2 cosgsin 2t.
a

IIpakTuyeckoe 3anaTHe Ne 6
Tema: «MeToag ®ypbe 151 KOHEYHOTO CTEPHKHS»

IIpumepnvie sapuanmvl munogulx 3a0ay:

1. B momynmonoce O<Xx<| u t>0 ans ypaBHeHus U, =a’U, pemuTh CMEMIAHHYIO 33]ady CO Cle-

AYIOIIUMHA YCJIOBUAMMU:

u,(0,t) =u(l,t) =0,
u(x,0) = A(l —x).
2. HawanbHas TemmepaTypa OeckoHeyHOro mnpsmoyrojibHoro crepsxus 0<X<p, 0Ly<s,
—00< Z< 00 gBsercs npousBonbHoi pynkuuein T (X, Y). Onpenenuts Temmeparypy B CTepiKHE,
xorya vacth nosepxnoctu crepxkus X =0, 0<y<S remnousonmuposana, a ocranbHas ero mo-

BCPXHOCTDb NOAACPKUBACTCA IIPpU HyneBOfI TEMIICpaType.

IIpakTuyeckoe 3anaTue Ne 7
Tema: «Metoa @ypsbe Aj1s1 06CKOHEYHOI'0 CTEPIKHSD)

IIpumepnvie sapuanmsl munogulx 3a0ay:

1. Pewmts 3amauy 06 OCTHIBAHMM GECKOHEYHON WMIMHAPUYECKON TpyOsl I <T <T,, 3amoiaHeHHOl

OXJIaKJAIOIIEeH JKUKOCThIO, €CII TEMIIepaTypa OXJIaXKIaoLIeH KUIKOCTH paBHA TEMIIEPAaType BHYT-
peHHEe OBEPXHOCTH TPYyOBbl, a BHEIIHSAS MOBEPXHOCTh TEIUIOM30a1poBaHa. HauaneHas Temneparypa

TpyOBI paBHa U|t=0 =f(r), n<r<r,.

2. Bnonynonmoce 0< X<l nt>0 nua ypapuenus U, = aquX PELINTh CMEUIAaHHYIO 33/1a4y CO clle-

JYIOIIMMHU yCTIOBHSIMHU:
u,(0,t) =u(l,t) =0,
u(x,0) = A(l — x).
IIpakTnyeckoe 3ansaTue Ne 8
Tema: «Metoa ®ypsbe pias 3agau Aupuxie u Heiimana)

IIpumepnvie sapuanmsl munogulx 3a0ay:

1. Haiitu penrenus BHyTpeHHEN KpaeBoii 3a1a4u Ui ypaBHeHus Jlaruaca, eciim Ha TpaHuIe Kpyra 3a-
JIaHbl YCIOBHSL:
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ul _,=Asin’p+B.

TBepaplil map ABMKETCS C MOCTOSHHOW CKOPOCTBIO B O€3rpaHMYHON CXKMMAEMOM KHUIKOCTH, TTOKOS-
mieiicst Ha OeckoHeYHOCTH. HalT moTeHIman CKkopocTeil.

Yepes rpanp Y =0 OGeckoneunoro mumMHapa ¢ mpsAMOYroibHeIM cedenmem O0<X<p,
0<y <s Brekaer, a uepes rpanb X =0 BrITekaer komuuecTso Temna Q. Haiitu pacnpenenchue

TEeMIIepaTypbl BHYTPU LMIUHIPA, CUUTAs, YTO TEIUIOBOM IOTOK PAaBHOMEPHO pacIpenelieH IO I10-
sepxnocty rpann Y =0 u cootBercTBenHO M0 MMOBepxHOCTH rpann X = 0, a ocranbHbIe rpany Te-

Jia TEIIJION30JIMpOBaHa

IIpakTnyeckoe 3ansaTue Ne 9

Tema: «®@yukuuu I'puna»

IIpumepnvie sapuanmsl munogulx 3a0ay:

1.

Haiit moTeHIuan moias TOYeYHOI'o QJICKTPHUYCCKOro 3apdaaa, MOMCIICHHOIO Haa UACAJIBHO ITPOBO-

I[ﬂHIefI 3a3¢MJICHHOM INIOCKOCThIO Z = O " BBIYUCIUTDH IJIOTHOCTH MOBCPXHOCTHBIX MHAYLIUPOBAH-

HBIX 3apsA0B. HamucaTte pelieHue nepBod KpaeBOW 3ajadM Uil ypaBHEHHMs Jlamaca B Iomympo-
crpanctee Z >0,

HaiiTi moTeHIHan 3IeKTPOCTATHYECKOrO OIS, CO3/1aBAEMOr0 TOUCUHBIM 3apsioM € BHYTpHU 3a3eM-
JICHHOM c(epsl.

IpakTuyeckoe 3ansiTue Ne 10

Tema: «PemieHue ypaBHeHHH MAaTeMAaTH4YeCKON (PM3MKHM C MCIO0Jb30BAaHUEM CIELHAJBHbBIX
byHkumin»

IIpumepnvie sapuanmsl munogulx 3a0ay:

1.

O,Z[HOpOI[HaH Kpyriiasd MeM6paHa paanyca R C OCHTPOM B HadaJie KOOPAHWHAT U 3aKPCIJICHHBIM

KpacM COBCPLIACT IMOICPCUHBIC KoJicOaHHS B cpene 0e3 COIIPOTUBJICHUA. OHpeHeHI/ITL KoJieOaHMS
MeM6paHH, BBI3BAHHLBIC

2 2
a) nauansHbM otkiIoHeHneM T ()= A(R® —r°) mem6pansr;
0) nocTosaHHOM ckopocthio U Touek MeMOpaHbI.

HaiiTi pacnipeieieHHE TEMIIEPATYPhl B 6ECKOHEYHOM OJIHOPOHOM KPYTJIOM LMJIMHApE paguyca R,

2
eclIu HayalbHas TeMrepaTypa mwimnapa papaa Ur® s coryuaes:

a) HOBEPXHOCTh IMJIMH/IPA TEINIOU30IMPOBAHA;
0) Ha MOBEPXHOCTU LIMJIUHAPA TPOUCXOIUT KOHBEKTUBHBINA TEIII0O0OMEH CO Cpeioi, NMeEIolel Hye-

BYIO TEMIIEPATYPY;
B) TeMIepaTypa MOBEPXHOCTH IUIMHAPA MOIJEPKUBAETCS PABHOM | .
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3. Haiitu  cranuoHapHOE  pacmpejeleHHe — TeMIepaTypbl B OJHOPOJHOM  ILMIHHJpE
(0<r<R,0<¢p<27,0<z<I), ecnu HuskHee ocHOBaHME LMIMHIPA UMEET TeMIepatypy | , a

OCTaJIbHas MOBEPXHOCTh — TEMIIEPATYPY, PABHYIO HYIIIO.

5.2.2 TunoBble KOHTPOJIbHbIE 33aJjJaHUSI UM WHbIEe MAaTepHUaJ/ibl, HEOOX0AUMBbIE
AJI1 OLleHKM 3HAaHUW, YMEHHMH, HAaBbIKOB U (HU/IM) ombiTa B XOJAe NPOMEXKYyTOYHOM
aTTrecTauyy No JUCHUIINHE

®dopma npoBeACHUS TPOMEKYTOYHON aTTeCTallMy MO TUCIUILUIMHE: SK3aMEH MPOBOJUTCS B YCTHO-
MUCbMEHHOW (PopMe TI0 IK3aMEHAIIMOHHBIM OWJIETaM, TaK)Ke YUUTHIBAIOTCS PEe3yJbTaThl TEKYIICH ycrie-
BaeMocTH (TecT, PI'P, oTyer mo mpakTuueckuM 3aHATHUAM, cOOECe0OBaHUE MO TEOPUU Ha MPAKTUYECKUX
3aHSATHUAX U JICKIUSX ).

Tunosble 3aganuda aasa PI'P

3anmanue 1. Haiitu pemenue nuddepeHnnanb-Hoe YpaBHEHHE B YaCTHBIX MPOU3BOJIHBIX 1-ro mMo-
psika

1) X@_yg:z, Z|:1:3)(;
ox "oy y
2) §+(Z—X2)@:2X1 7| . =X +X;
OX oy =
0z 0z
3) =23y, z| _=15y.
ax ay y |x:5 y

3amanne 2. Haiitn B yka3aHHOH 00JacT OTJIMYHBIE OT HYJS pemeHus TudQepeHInaIbHoro
YPaBHCHUSA Y = y(x) , YIIOBJIETBOPSIIOIIME 3aJJaHHBIM KpaeBbIM yclioBusAM (3anaya Lltypma — JInyBui-
75)
y'+1y=0, 1/2<x<3/2,

y'Y2)=y(3/2).
3ananue 3. Haiitu oO1iee perieHrne ypaBHEHUs, IPUBES €r0 K KAHOHMUECKOMY BHLY
49U, —14UXy +Uyy +14U, — 2Uy =0.
3ananue 4. Haiitu oO1uiee perieHrne ypaBHEHUs, IPUBES €ro K KAHOHMUECKOMY By
U, +3U,,-3U, =0.
3ananue 5. Pewmuts 3agauy Jupuxne nis ypasHenus Jlaruiaca B kpyre
AU =0, 0<r<3,
U| _,=cos’ep.

3ananue 6. PemuTs KpaeByro 3anady A ypaBHeHus Ilyaccona B kosbLie
2 2

X -y
U, +U, =—"2_ 3/2<r<2:
b /x2+y2

ouU 1.

r=2

U =1,

|f=% ar
3aganue 7. Pemuts 3amauy nis ypaBHeHus [lyaccona B mapoBom cioe

U,+U, +U, =xz, 1<r<3,

U |r:1 =2, U |r:3 =1

3ananue 8. Haiitu QyHKIMIO, YIOBIETBOPSIONIYIO BHYTPU Kpyra ypaBHeHuUIo [ enpmronbia 1 Ha
rpaHuIle Kpyra 3aJJaHHOMY yCJIOBHUIO

AU +kU =0, 0<r<16,

_cind
U|r:16_sm 0.
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3amanue 9. Haiiti QyHKIMIO, YAOBIETBOPSIONIYIO BHYTPH LIapa ypaBHEHHIO | eIpbMrosbiia 1 Ha
I'PaHULE 3aJaHHOMY YCIIOBHIO

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

3ananue 10. Pemmthb nepByro cMelIaHHYIO 3a/1a4uy JUIs BOJTHOBOTO ypaBHEHUS Ha OTpe3Ke

Unzguxx, 0<x<l, O<t<oo,

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

3ananue 11. Pemmthb nepByro cMEUIaHHYIO 3a/1a4y BOJIHOBOTO YPaBHEHHS B MPSMOYTOJIbHUKE
U, =49AU,

Ul =xy(7-x)2-y), U]_,=0,
U |x:0 =U |y:0 =U |x:7 =U |y:2 0.
3aganue 12. PemuTh nepBylo CMEIIAHHYIO 33/1a4y BOTHOBOTO YPaBHEHUS B Kpyre
U,=36AU, 0<r<l, t>0,
LMnm:%a—ﬁ)

U,(r,00=0, U@t)=0.
3ananue 13. Haiitu pemienue nepBoii cCMeIIaHHOM 3aa4uu AJis YpaBHEHUS TEIUIONPOBOAHOCTH Ha
OTpe3Ke

U, =9 0<x<8, t>0,

x*/4, 0<x<4,

XX !

U (x,0) =
8—-X, 4<x<8,

u(,t)=U(8,t)=0.
3ananue 14. Haiitu perieHue nepBoil CMEIIaHHOM 3a/1a4yMl JUIs ypaBHEHUS TEIJIONPOBOJHOCTH B

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

U(r,0)=16-r? U(4,t)=0.

3amanue 15. Ucnonb3ys ¢opmyny Ilyaccona, naiitu pemenue 3amaun Kommu ajis BOJTHOBOTO
YpaBHEHUS Ha TJIIOCKOCTH

U,=a’(U,+U,),
Ul_,=3*+y* U] =0.

3aganue 16. Hcnonw3ys dopmyny Kupxroda, Haiitu pemenue 3anaun Komm amns BOIHOBOTO
YpaBHEHHUS B IPOCTPAHCTBE

U,=U,+U, +U,,
U|_, =5x"+3y’+4z°, U]  =0.

3amanne 17. Hcnonb3ys Gopmyny Ilyaccona, Halitu pemenue 3agaun Ko st ypaBHEHHS Te-
TJIOMIPOBOHOCTH

Ut :Uxx’

_ A—4x2-4x
U |t=0 =€ )
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Tumnosblie TeCTOBbIE 32/IaHUSA
IIpumepnwiii 6apuanm mecmosvlx 3a0aHull

Yacrs 1
1. Vkaxute mnopsagok aud@epeHuaNIbHOr0 ypaBHEHUS C YAaCTHBIMU  IIPOU3BOIHBIMH

4

ou(x,y,z) .3 0 u(x,zy, z) _10¢2
OX OoXoy“oz

a) mepBbIit

b) Bropoii

C) Tperuii

d) gerBepThIit

o°u(x, y)

OXoy

2. OOmwuM pelieHreM ypaBHEHHUS ¢ YaCTHBIMU MTPOU3BOIHBIMU = 2X sBISETCH ...

a) x’y+f(x)+g(y)
b) x*y+ f(x)
c) 2xy+ f(x)+g(y)
d) x*y+g(y)

3. VYcioBusi, KOTOphIE 3aaf0T MOBEACHHE UCKOMON (DYHKIMU B 3aJlaHHBIA MOMEHT BPEMEHH BO
BCEX TOYKaxX 00JIaCTH H3MEHEHHS IIPOCTPAHCTBEHHBIX IEPEMEHHBIX HA3bIBAIOTCS YCIOBUSIMHU
a) TPaHUYHBIMH
b) HayanbHBIMHU
C) mepBoro pojaa
d) Komm-Pumana

4. VYxaxurte Ha3BaHHe TUPPEPESHINATHHOTO YPAaBHEHHS C YACTHBIMH IIPOU3BOIHBIMH. ..

a) KaHOHMYECKOE

b) xapakrepucTuyeckoe
C) KBa3WJIMHEHHOE

d) omHOpOaHOE

5. Juddepennunansaoe ypaBaenne suma A(X, y,u)%+ B(X, y’U)W:C(X’ y,u) sB-

JISIETCHL. ..
a) JIMHEHHOE HEOTHOPOTHOE

b) kBasuIHHEHHOE HEOJHOPOIHOE
C) HEIHMHEHHOE OJTHOPOIHOE

d) muHeliHOE OTHOPOAHOE

. dx dy dz
6. Vkaxxute Ha3BaHUE CUCTEMBI YpaBHCHHUU KIEZE IJId MMOJTy4YCHUSA O6HI€F0 peIICHUA

maddepentmansaoro ypasuerus A(X, Y, z) Z_u +C(X,Y,2) %J +C(x,Y,2) Z—u =f(x,y,2)
X X

a) KaHOHWYeCKas

b) xapakrepucTrueckas
C) dyHmaMeHTaTBHAS
d) o0oOmeHHas
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7. Pemenuem 3agaun Komm  gmsgs  nuHelHOro YpaBHEHHUS MEepBOro opsiKa
0z 0z

3—+4—=0, z(x,0)=cos4x, sBusercs...
ox oy

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

Yacts 2

1. 3apaueit Komm Ha3biBaeTCs 3ajada OTBHICKAHHS pelIeHUS AUQPQGEepeHINaTbHOTO YPaBHEHHS,
YZIOBJIETBOPSIOLIETO YCIOBHSM. ..

a) TPaHUYHBIM

b) omHOpOAHBIM

C) HaYaJbHBIM M TPAHHYHBIM
d) HauambHBIM

2. Ecm umcno D=B?—-AC>0mns ypaBHeHHs Au,, +2Bu,, +Cu, =F(x,y,u,u,u), 1o

ypaBHEHHE HA3BIBACTCH. ..
a) KaHOHHYECKHM

b) smmnTHYecKkum

C) runepOoIMYECKUM

d) mapabonnyeckum

3. VYkaxure THn ypaBHenus AU, +2Bu, +Cu, =F(X,y,u,u,,u ), eciu D= B°~AC=0

a) KaHOHHYECKHM

b) smmnTHYecKkum
C) runepOoIMYECKUM
d) mapabonnyeckum

4. VYxaxute 3HaK uncia D=B’—AC, ecnu ypaBHenue AU, +2Bu,, +Cu,, =F(x,y,u,u,,u,)

ABJISICTCS SJINTUIITUNYCCKUM
a) D>0

b) D<O

c) D=0

d) HemsBecTHO

5. Ompenenure Tun audepeHnanTbHOro YpaBHEHUS ¢ YaCTHBIMU MTPOU3BOTHBIMH
u,, —6u,, +4u, +10u, —7xu=0

a) KaHOHUYECKUM

b) smmnTHYecKkum
C) TUnepOOTHUECKUM
d) mapabonnueckum

6. VYpaBHEeHHE C YACTHBIMH MPOU3BOJHBIMH BTOPOTO MOPSAKA TUIIEPOOIMUYECKOTO TUIA B KaHO-
HUYECKOH popme nmeeT BHIL. ..
a) uy, —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. Tlpu BeIBOJE BOJHOBOI'O YPABHEHHUS UCHOJB3YIOT 3aKOH. . .

a) COXpaHCHHS MAacChl

b) coxpanenus sHepruu

C) coxpaHEeHHs 3apsaa

d) BTopoii 3akon Herotona

8. dwusnueckuii mporecc KoiaeObaHus CTPYHbI MOJCITHPYETCS YPABHCHHUEM. . .
a) u, =a’u,
b) u, —a’u, = f(xt)
c) u,+u, = f(xt)
d) u, =a’u,

9. Maubie KoJIeOaHUsI CTPYHBI O3HAYAET. . .
a) HenpepbIBHOCTH rpaduka GpyHKIuu
b) HadanbHBIE CKOPOCTH OTCYTCTBYIOT
C) MaJIeHbKHI yroJl MeX1y KacaTelbHO# K rpaduKy KpuBO# U 0cbio Ox
d) mepuoauuHOCTH TpadriKa KPUBOI

X+at
f (x+at) " i J' g(y)dy B popmyne danambGepa MOIEIUPYET BOJIHY. ..
a 0

10. Ciaraemoe

a) oOpaTHyIO
b) crosiayro
C) mpsIMyIO
d) HavanbHyIO
f(x+at)+ f(x—at)

11. ®opmyna lanambepa > MOJIETTUPYET YCIOBUE

d) HavajbHas CKOPOCTh PaBHA HYIIIO

b) HayanpHOE OTKIIOHEHHE PaBHA HYJIIO

C) crostueii BOJIHBI

d) HavanbHBIE CKOPOCTh M OTKJIOHEHHUE PaBHBI HYJTFO

X+at
12. ®opmyna Jlamambepa — .[ g(y)dy MoxmenupyeT ycioBue
23. X—at
a) HavaJbHas CKOPOCTh PaBHA HYIIIO
b) HayampHOE OTKIIOHEHHE PaBHA HYJIIO
C) crostueii BOJIHBI
d) HavanbHBIE CKOPOCTh M OTKJIOHEHHUE PaBHBI HYJTIO

13. VYcnosue Ha koHuax rpanuis U, (0,t) =u, (I,t) =0 Ha nckomyto QyHKIHIO, O3HAYALT. . .

) KOHIIBI CTPYHBI CBOOO/IHBI

b) orcyrcTByeT HayanbHas CKOPOCTH
C) MOMEPEYHOCTh KOJIeOaH s

d) KOHIIBI CTPYHBI 3aKPETUICHBI

14. Pemenue BomHOBOrO ypaBHeHHs Buaa U(X,t) = X (X) T (t) Haxomurcs MeToaoM. ..

a) Jlamambepa

b) ®ypee

C) Diinepa

d) xapakTepucTHK



15. Pemenue ypaBHeHUs KoJeOaHUs CTPYHbI KOHEUHBIX pa3MepoB MeTo1oM Dypbe uMeeT BUI. ..

f(x+at)+ f(x—at) 1 *F
o) u(xy = SR 2 gy
x—at

b) u(x,t)= i A]e_[”'naj tsin”TnX

< na . zna, ) . 7nX
C) u(x,t):Z(an cosﬂTternsm”I—tjsm”T
n=1

d) u(xt)=>b, sin”T”X
n=1

Yacts 3

1. HavyanpupM YCIOBUEM IJId YPaBHCHUS TCILJIOIIPOBOIHOCTHU Ut = aZUXX ABJISACTCAL. ..
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 kpaeBoii 3agaun U, =a’u,, U(x,0)=¢(x), u(0,t)=u(l,t)=0 ucnomp3yercs

METOI. ..

a) JlamambGepa

b) ®ypee

C) Diinepa

d) Xapakrepuctuk

3. CranuoHapHBIN IPOIECC WK MPOLIECCH, HE 3aBUCAIIME OT BPEMEHH, MOJIEIHPYIOTCS YpaBHE-
HHUEM. ..
a) BOJIHOBBIM
b) TeronpoBoHOCTH
c) Jlammaca
d) mepenoca

4. Kpaesas 3a1aua NepBoro poza /uis ypasuenus Jlarmaca U, +U, +U, =0, u| s =0 HasbiBa-

eTcs 3a1a4el. ..

a) Heiimana

b) dupuxie

c) Irypma-JInyBuist
d) Komu

nx

< - . 7N
5. Pemenne ypapuenus Jlamnaca U, +U, =0 Buga u(x,y)= ZCne I sin Ty HAXOJIUTCS Me-
n=1

TOOOM...

a) JamambGepa

b) ®ypee

C) Diinepa

d) xapakTepucTuk

22



6. Kpaepas zamawa u, +u, =0, u(0,y)=V, u(x,0)=u(x,b)=0, limu(x,y)<o sBusercs

MaTeEMaTUYECKONH MOJIEIBIO. ..

a) M3MCHEHHUS DJIEKTPHUCCKOTO HATPSKCHUS B JVTMHHOM CETH;

b) pacnpocTpaneHus TerIa B MOJIyOCCKOHCUHOW TUIACTHHE;

C) KOHBEKTHBHOI'O ITEPEHOCA BEIIECTBA,;

d) pacmpeneneHust AMEKTPOCTATUIECCKOrO MOTCHIHANA B OITyOCCKOHEYHOM ITACTHHE.

IlepeyeHb BONPOCOB W 3aIaHMIA 1JIs1 MOATOTOBKH K 3Kk3ameny (MITKC-2.1.):

. YpaBHEHHUsI B YaCTHBIX MPOU3BO/IHBIX.

. JIunelinple ypaBHEHHUSI B YaCTHBIX MPOU3BOJIHBIX IIEPBOTO MOPSIIKA.

. KBazununeiinble ypaBHEHHS B YaCTHBIX MIPOU3BOJIHBIX MIEPBOTO MOPSAKA.
. Henunelinple ypaBHeHHsI B YaCTHBIX MPOU3BOIHBIX IEPBOTO MOPSIKA.

. YpaBHEHHUsI, B YACTHBIX [TPOU3BOIHBIX BTOPOTO MOPSIJIKA.

. KpaeBsie 3anaun u 3anaya Komu ypaBHEeHHI BTOPOTo MOpsIKa.

N N D W N

. Knmaccudukanus ypaBHeHuil BTOPOro MOpsiJiIka CO MHOTMMH HE3aBHUCUMBIMH MTEPEMEHHBIMH.
Meroa XxapakTepuCTHK.

8. IlpuBeneHne K KAHOHMUECKOMY BUly YPAaBHEHUI BTOPOTO NOPAIKA C TOCTOSHHBIMU

KO3 PHUIIHEHTaAMH.

9. YpaBHeHHe K0JIeOaHUsI CTPYHBI: BBIBOJ] YPaBHEHUS, IOCTAHOBKA HAYaJbHBIX U KPAEBBIX YCIOBUH.
10. beckoneunas crpyna u ¢popmyna lanambepa.

11. ®usnueckuii cmpica popmyisl Janambepa.

12. YcToiunBOCTh pelieHni ypaBHEHUH TUIIEPOOIMUECKOTO THIIA.

13. ITonyorpanudyeHHasi CTpyHa, METO/1 IPOJOHKEHUH. 3ajaua Ha OTPAHUYEHHOM OTPE3KE, CTOSTUNE
BOJIHA.

14. Meton ®@ypoe.

15. BoinyX1IeHHBIE KOJICOAHUS CTPYHBI.

16. YpaBHeHue cBOOOIHBIX KOJ€OaHUM CTPYHBI.

17. O6mas kpaeBas 3aaaya JUlsl ypaBHEHUH rHUIepOoINdecKoro Tuma.

18. 3anava 6e3 HaYaIbHOTO YCJIOBHUS AJISl YPaBHEHUH rUnepOooInYecKoro THIA.

19. Teopema eAMHCTBEHHOCTH PELLIEHUs ypaBHEHUH TUIIEpOOIMUECKOro TUIa

20. YpaBHEHHUs TEIUIONPOBOJIHOCTH: BBIBOJ YPaBHEHHUS TMHEUHOMN TEIJIONPOBOJHOCTH, HAYAJILHOE U
KpaeBbI€ YCIIOBUSI.

21. TennonpoBOIHOCTb B CTEPKHE MPU HATUYUH TEIJI000MEHA yepe3 OOKOBYIO TOBEPXHOCTD.

22. Metox ®ypbe niisi 6ECKOHEYHOTO CTEPIKHS.

23. TennonpoBOHOCTH ISl TOJYOTPAHUUEHHOTO CTEPKHSA, METOJ] MpoaoskeHuit. Metox dypre ais
KOHEYHOT'O CTEPHKHSI.

24. 3agada 0 pacIpOCTPaHEHUU TEILIA B IIPOCTPAHCTBE.

25. O6mas KpaeBas 3a7auya ypaBHEHUS TEIJIONPOBOTHOCTH.

26. 3amava 1711 ypaBHEHHUs TETJIONPOBOIHOCTH Ha OECKOHEYHON MPSMOH.

27. 3anava. 175 ypaBHEHUS TEIUIONPOBOJIHOCTH 0€3 HAYaIbHOTO YCIOBUS

28. Teopema eJMHCTBEHHOCTH PELICHHS YpaBHEHUI IMIepOOTNYECKOrO TUIIA.

29. IIpyHUIMI MaKCUMaJIbHOTO 3HAYEHHS.

30. Teopema eAMHCTBEHHOCTH PEIICHUs YpaBHEHUH apaboINYecKoro TUIla Ha KOHEYHOM
MIPOMEXKYTKE.

31. Teopema eIMHCTBEHHOCTH PELICHUs ypaBHEHUH MapaboIndyecKoro Tuma Juist 0eCKOHEYHOM
npsmoi. Cnenctaus.

32. YpaBuenue Jlannnaca. YpaBuenue ['enbmromsla.

33. 3agauu, npuBoAAIINeE K ypaBHeHHUIO Jlamaca.
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34
35
36
37

. 3apaum upuxne, Heiimana u 3-1 kpaeBasi.

. YpaBHeHnue Jlamiaca B KpUBOJIMHEHHON CHCTEME KOOPANHAT.

. HactHble pemieHus ypaBHeHus Jlamaca.

. F'apmonnueckue u ananutnueckue Gpynxun. Murerpansusie popmynst I'puaa. OCHOBHBIE

CBOWCTBA TaApMOHUYECKHUX (PYHKIUH.

38.
39.
40.

41

EnnHCTBEHHOCTH M yCTOMYMBOCTH BHYTPEHHEH 3a1aun Jupuxie s ypaBHeHus Jlaraca.
EnuHCTBEHHOCTH M yCTOMYMBOCTH BHEIIHEH 3a1aun Jupuxie juis ypaBHenus Jlamnaca.
Teopema enquHcTBEHHOCTH 3a7aun Helimana st ypaBHenus Jlamaca.

. Meton ®ypoe st 3aaaun Jupuxie 1 Kpyra, CeKTopa, KoJblia.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Meton ®ypse ais 3agaaun upuxie B IpsIMOYToJIbHON 00J1acTH.
Nurerpai Ilyaccona.

®ynkuus ['puna 1-ro pona u ee cBoiicTsa.

®ynkuus ['puna 2-ro poja u ee cBoicTBa.

Mertoa ¢ynkumii ['puna (B mpocTpaHCTBE U HA IUIOCKOCTH).
Pemenue 3agaun Jupuxse qis mapa.

Pewenue 3amaun upuxie ass noiaynpocTpaHCTBa.
Wurerpans Ditnepa. 'amma — pyHKIuS.

Wnrerpans Ditnepa. bera — pyHkims.

Hunuanpuueckue GpyHkuuu. YpasHenue beccens.
Hunuanpuueckue pynkuuu. Oynkuuu beccenst.

[Ipocreiimme cBOWCTBA IMIMHAPUYECKUX (PYHKINH.
OpTOroHaJIbHOCTh NUIUHAPUUECKUX PyHKIUH 1-r0 poxa.
Pasnoxxenue GpyHKIUN B psA MO HUIHMHIPHUYECKUM (DYHKIUSM.
Hunuaapudeckue GyHKIUNA C MHUMBIM apTyMEHTOM.
[Tonmuuowmsl Jlexxanapa. YpaBuenue Jlexxanapa.

OrpaHquHHHe peUICHUs YpaBHCHUA JIex(aHz[pa. OFpaHI/I‘leHHLIe peuicHud YypaBHCHUA Jlamnaca.

ITonmuuowmsl Jlexxkanpa.

OcHoBHBbIE cBO¥icTBa MoMHOMOB Jlexxanapa (1-3).

OcHOBHBIE CBO¥CTBa MOJIMHOMOB Jlexxanpa (4-6).

Cdepuueckune pyHkunu. YpaBHeHHne chepruueckux QyHKIIUH.

[Ipucoeaunennsie pynkuuu Jlexxanpa.

Cdepuueckue GpyHKIIMU U UX CBOMCTBA.

Pemenue runep601Myeckux ypaBHEHUH ¢ UCTIOIb30BAHUEM CIIEIIMATBHBIX (DYHKIIMHA.
Pemenune napaGonuueckux ypaBHEHHH ¢ UCIIOIBb30BAaHUEM CIEUATbHBIX (YHKIUH.
Perienue s1munTHYECKUX YpaBHEHUH C HCHIOIb30BAHUEM CIICLUATIBHBIX (DYHKITHHA.
VYpaBnenue ['enpMronsua.

HpHMepHLIe IK3aAaMCHAIIMOHHBIC 3a1aY1

IIpumepnvie sapuanmol 3a0ay 015 UMO20B0U AMMECMAYUU.:

1.

[IpuBecTu ypaBHEHHE K KAHOHUYECKOMY BHY B KaX/10M U3 o01acTel, IJie COXpaHsaeTcsl TUII pac-

CMaTpMBAEMOTO ypaBHEHHA: Y U, + 2Xyu,, + quyy =0.

. [IpuBecTu ypaBHEeHHE K KAHOHUYECKOMY BHly B KaX/10H U3 o0acTel, rjie COXpaHseTcs TUII pac-

CMaTpHBAaEMOTO ypaBHeHus. U, +2U, +2u,  +4u,, +5u, =0.

. Haiiru o0wiee pemenne ypasenns: € ‘U, —e >u, —e?u, —e™u, +8e” =0.

4. Pemnts 3a1a4y KoJaeGaHui GECKOHEUHON CTPYHBI:

24



Uy, +2C0S XU,, —sin? xu,, —sin xu, =0,

u(x, y) sy = X+COS X, u, (x,y) sy = SIN X

5. Pemuts 3aavy Komm IJI1 ypaBHCHUS TCIIJIONOBOJHOCTH:
U =u,, u(x0)=e™,

6. PemuTh BOMHOBYIO 3a/1a4y Ha MOJYHPSAMOii, METOOM HPOI0JKEHHIA:
u, =9u, +sinx, x>0, t>0,

u(0,t)=0, t>0; u(x,0)=u,(x0)=0, x>0.
7. Pemutsb 3a1a4y TEIIONPOBOJHOCTH Ha IIOTYHIPSIMON, METOIOM HPOIOJKEHHUIA:
U =u,, 0<x<oo, t>0,

u(0,t)=0, t>0; u(x,0)=e™, O0<x<w
8. Pemmrts 3amauy kone6anuii crpynsl B monoce 0< X< |, t>0 mna ypaBHenus U, =a’u,, co
CIEIYIOIINMH YCIOBUSIMU:
u(0,t)=0, u(l,t)=t;  u(x0)=u,(x0)=0.
9. Peuuts 3aauy B nomoce 0< x<I, t>0 mns ypaBHeHus U, =a’U,, co CleayIOMUMH yCIOBUS-
MH:
u (0,t)=u (Lt)=0,  u(x,0)=x"-L1.
10. Haiitu pemenuns U(X,y) ypaBnenus Jlamaca B mpsmoyroisauke 0 < X <a, 0<y<b, ecnm 3a-

JdaHBbI CHGIIYIOIIICC l"paHI/ILIHI)Ie yCJIOBI/Iﬂ:
u(,y)= Acos%y, U,(ay)=0, U, (x0)=0, U(xb)=0.
11. 3anucats ypasuenue Jlamnaca B CIUIIOCHYTHIX c(h)epOMAAIBHBIX KOOPIMHATAX

H 2 2
x=¢nsing, y=(¢" -D(-7"), z=Zncose.
12. Haiitu penienue BHyTpeHHel 3a1aun JJupuxie B Kpyre pajuyca a ¢ IEeHTPOM B Hadale KOOpiu-
HAT, €CJIM 3aJaHbl CIEAYIOIIEeEe TPAHUYHOE YCIOBUE:
Ul _, = Axy.

13. Haiitu pentenue BHemHeil 3anaun Heiimana B Kpyre pagdyca a ¢ HEHTPOM B Hauaje KOOPIHHAT,
€CJIM 33JaHO CIEAYIOIIEee TPAaHUIHOE YCIIOBHE:
oJ

= A(x* —y?).
o (X" =y%)

p=a

14. Haiitu pemenue BHyTpeHHel 3anaun HeliMana B kpyre paauyca a ¢ IEHTPOM B Hayajle KOOP/IH-
HAT, €CJIM 3aJaHO CIIEAYIOIEee TPAaHUYHOE YCIOBHE:

o
op

15. Haiitu pemenne ypasaenus Jlamnaca B konble 1< I' < 2,eClM 3a1aHbI CIELYIONIEE TPAHUYHBIE

= AX.

p=a

YCIIOBHUSL:

Ul , =0, U|_, =sin’op.

16. Haiitu pemenue ypasuenus Jlamaca B kpyrosom cektope 0<r <R, 0< @ < o, eciv 3a1aHbl
CJIeIYIOIee TPAaHUYHBIE YCIIOBUS:

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

U(R,p) = Agp.

17. I[OKaBaTB OpTOIrOHAJIBHOCTH ITOJIMHOMOB HexcaH;[pa
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5.3. [Ipoueaypa oneHUBaHUSA Pe3y/IbTATOB 0GYYEHHsI MO0 AUCHUILINHE

[Tpouenypa oneHuBaHusi GOPMUPYEMBIX B paMKaxX TUCIUIUIMHBI KOMIIETEHIUI (2JIEMEHTOB KOM-
METEHIINI) COCTOUT U3 CIEAYIOLUX 3TAIOB!

1. Texymmii KOHTPOJIb (OTIMCAaHKUE TTOKA3aTeNIeld M KPUTEPUEB KOHTPOJISL YCIIEBAEMOCTH, OTTMCAHNE
IIKaJI OLICHUBAHMS Ha JTAIe TEKYIICH aTTeCTallMy PECTaBICHbBI B Ta0. 5.1, 3axanus B m. 5.2.1).

2. IlpomexxyTouHasi aTTecTanus (OMHCAHUE MOKa3aTejael U KPpUTepUueB KOHTPOJS yCIIeBAEMOCTH,
OIMCaHME IIKaJl OLICHUBAHU HA dTare MPOMEKYTOYHOM aTTECTAalluy MpeICTaBiIeHbl B Ta0m. 5.2 u 5.3, 3a-
naHus B 1. 5.2.2).

st Bcero nepeyHsi GOPMUPYEMBIX KOMIETCHIUN (3JIEMEHTOB KOMIETCHIINH ) JUCIUILTAHBI TIPH-
BOJIUTCS MPOILIEAypa OLCHKH Pe3yIbTaToB 00ydeHus (Tadi. 5.6).
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Tabmuiet 5.6 — [Iponeaypa, KpUTepuH U METOJIBI OIICHUBAHUS PE3YJIbTATOB O0yUEHUS

[Tnaaupyemsle pe3yabTaTsl 00yIeHUS

KpMTep 1Y OLICHUBAHUA PE3YyJIbTATOB

1 xpurepuii — orcyrcTBHE

2 KpUTEpHii — HE TOJTHOE

3 kpuTepuii — xopouree yc-

4 xputepuii — OTIMYHOE yC-

MeToabl OlleHUBaHUS

YCBOCHUA YCBOCHUE
BOCHHE «XOPOIIO» BOCHHEC «OTJIUYHO»
«HEYOBJIETBOPUTEIBHO» «YJLOBJIETBOPUTENBHOY
[IKC-2
HIIKC-2.1
3HATh: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHO Ha nocratouno BricokOM OTIMYHO TOHUMAET U VYdactue B 00CyXIeHUN

- OCHOBHBIE TUIIbI YPaBHEHHH MaTeMaTHuecKoil hpusu-
KU,

- METO/IbI TOYHOT'O peleHNUs 0a30BbIX ypaBHEHUH Ma-
TEeMaTH4YECKOM (DU3UKH.

3HAHHH

MMOHMUMAET ¥ MOXKET 00b-
SICHATD IOJYYCHHBIC 3Ha-
HUA

YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYUYCHHBIC
3HaHUA

MOXET OOBSCHSITH TOJTY-
YeHHbIE 3HAHUS, JeMOHCT-
PpHUpPYET CaMOCTOSITENBHYIO
[I03HABATEIbHYIO JeTeb-
HOCTH

JIUCKYCCHOHHBIX MaTe-
pHAaoB Ha JIEKIUAX
TectupoBanue
[IpomexyTouHas arte-
CTaIys

Ymers:

- pelaTh THIIOBBIE 33/1a41 MaTeMaTHIECKOW (DH3UKH

- CBOJUTH MPHKJIAHBIC 3a7a4H K YPaBHEHUSIM MaTeMa-
THYeCKOH Qu3uKy;

- IPUMEHSTH NOJyYSHHbIC 3HAHUS ISl PELICHUS MIPHU-
KJIaJHBIX €CTECTBEHHOHAYYHBIX U MPOPECCHOHATBHBIX
3a1ad.

He nemoncrpupyer yme-
HUS

He yBepenno nemoncTpu-
pyeT yMeHus

JloctaTouHO yBEpEeHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHS

Bremonuenwne I13 u
PI'P

Baanern:

- KJIACCHYECKUMH METO/IaMH PEIICHHS 33/1a4 ypaBHe-
HUH MaTeMaTHIeCKOH (HU3NKA

- METOJIaMHM CBEJICHUSI MPUKIIAJHBIX 3a]a4 K 3a7a4am
MaTeMaTHYecKoil PU3UKH

- HaBBIKaM{ MaTeMaTHYEeCKOH (hopMaIn3auu mpu-
KJIaJIHBIX 3a]1a4, aHaJIM3a U UHTEPIPETALUHU PeIIeHUH
COOTBETCTBYIOIINX MaTeMaTHYECKUX MOAeTIeH

He nemoncTpupyeTt HaBbI-
K1

He yBepenHo nemoHcTpu-
pyeT HaBBIKH

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HaBBIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITENbHbIE HABBIKI

Brimonuenue 13 u
PI'P




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 bynax b.M. Camapckuii A.A.; Tuxonos A.H. COopHHK 3a7a4u 10 MaTeMaTHYECKON (PU3HKe.
PexomennoBano MunucrepctBom odpazoBanusi PO - M.: ®uzmatiut, 2004;2003 - 688 c.

6.1.2 Unpua A.M. YpaBHEHUsS MaTeMaTU4ecKoW (U3MKH [DIEKTPOHHBIM pecypc]|: ydeOHoe
nocooue/ Unbun A.M.— M.: ®USMATIIUT, 2009.— 192 c. — TekcT: 3JIeKTPOHHBIN // DIEKTPOHHO-
oubnmoreunas cuctema IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/12889.html. — Pexxum
JOCTYMA: JIsl aBTOPU3UP. TOJIB30BATENECH.

6.1.3 Omneitauk O.A. Jlekuuu 00 ypaBHEHHUSX C YaCTHBIMHU IMPOU3BOAHBIMH. - M.: BMMTHOM.
Jlaboparopust 3nanuii, 2007 - 260 c.

6.1.4 CabutoB K. b.YpaBHeHus maremaruueckoil ¢usuku: ydued. 1mocol. Jisi CTYACHTOB, 00Y-
YaIoUUXCs 10 crenraibHOCTAM "Matematuka", "[Ipuknannas marematuka u uHpopmaruka" u "duzuka"
- M.: Beicm. mk., 2003

6.1.5 CabutoB K.b. VYpaBHeHnus marematnyeckod ¢usuku [DnexkTpoHHbI pecypc]/ Cabutos
K.b.— Omnekrpon. tekcrosbie nanabie.— M.: ®PUIMATIIUT, 2013.— 352 c. — TekcT: 3MeKTPOHHBIH //
DNeKTPOHHO-O0MOIMOTeYHAs cucrema IPR BOOKS: [caliT]. — URL:
http://www.iprbookshop.ru/24438.html. — Pexxum moctyma: a1 aBTOPU3HP. MOJIb30BATEICH.

6.2 /lonoJiIHMTE/IbHAA JIUTEpPATypa

6.2.1 Bmagumupo B.C. Xapuno B.B. YpaBHenus maremaTuueckoil (u3uku. YUeOHUK IS
BY3o0B. - M.: ®u3matiut, 2003 - 400 c.

6.2.2 Maptuncon JI.K. Manos 10.1. /luddepennmansapie ypaBHEHUS MaTeMaTHIECKON (U3UKH..
YueOnuk mist BY3o0B. nog pea. 3apybuna B.C. - M.: MI'TY, 2002 — 368 c.

6.2.3 Pomanko B.K. Kypc nmuddepenimanbHpix ypaBHEHHI U BAPUAIIMOHHOTO UCUUCIEHUS. - M.:
Jlaboparopus bazossix 3nanuii, 2001 - 344 c.

6.2.4 Cobonesa E.C. 3amaun u ymnpaxkHeHHs 10 YpaBHEHHSIM MaTeMaTHUECKOW (U3HKU
[2nexTponnslil pecypc]/ Cobonesa E.C., dareea I'M.— M.: DUSMATIIUT, 2012.— 95 c.— — Tekcr:
MEeKTPOHHBIA  //  DnektpoHHO-OMOmmorewnas cucrema [PR - BOOKS: [caiit]. - URL:
http://www.iprbookshop.ru/24697.html. — Pesxxum moctyna: st aBTOPH3HP. MOIb30BATEICH.

6.3 MeToauyecKkue YyKasaHUs, peKOMeHJAUMM U /Jpyrue MaTepuaabl K
3aHATHUAM

6.3.1 YpaBHEeHHUs B YAaCTHBIX NPOM3BOJHBIX. CrienanpHble QyHKIUN: YueOHoe nocobue. / AIIN
(¢p) HI'TY. H.YO. 3ro3una. Ap3amac, 2011 — 131c.

6.3.2 Meroauueckue yKazaHUS 10 BBIIOJHEHHUIO PACUETHO-rpaMUecKUX 3aJaHuil Mo Kypcy

"VpaBHeHMs B 4aCTHBIX MPOoU3BOAHBIX". Metoanueckue ykazanus. Coct. H.1O. 3ro3una. Apzamac: AIIN
HI'TY 2010 —41c.

7. UH®OPMALMOHHOE OBECINEYEHHUE JUCIUIIJINHBI

7.1 IlepeyeHb pecypcoB HUHPOPMALMOHHO-TEJEKOMMYHUKAIlMOHHOM CEeTHU
«MHTepHeT», HEOO0XOAUMBbIX JAJis1 OCBOEHMSA JAUCUMIUVIMHBI (MOAyJisi), BKJIWYas
3JIEKTPOHHbIE OUG/IMOTEYHbIe U MHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBbI

7.1.1 DnextpoHHO-OMOMMoTeyHass cucrtemMa wu3aarenbctBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEYHass cucTeMa  u3gaTtenbceTBa  «Jlawby.  Pexum  moctyma:
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. OBPA30BATEJ/IbHBIE PECYPCbI /11 UHBAJIMA0B U JINL C OB3

B tabnune 8.1 ykazaH mepedeHb 00pa30BaTENbHBIX PECYpPCOB, UMEIOUIMX (OPMBI, aJalTUPOBAH-
HBIC K OTPAaHWYCHUSM 3710POBbS, a TAKXKE CBEACHUS O HAMYUH CIICIMATBHBIX TEXHUYECKUX CPEICTB 00Y-
YEHUs KOJUIEKTUBHOTO U MHIMBUAYAILHOTO MOJIH30BAHUS.

Tabnuma 8.1 — O6pa3zoBaTenbHBIC PECYPCHI 711 HHBATUIO0B | Jinil ¢ OB3

naBamuaaMu 1 auramu ¢ OB3

[TepeueHb 00pa3oBaTENbHBIX PECYPCOB,
MPUCIIOCOOICHHBIX JIJISI HCTIOJIb30BAHHS

CBCIIGHI/ISI O HAJIM4YHWM CIICHHUAJIbHBIX TCXHUYCCKUX
CpEACTB O6y‘IeHI/I$I KOJJICKTUBHOI'O U UHAUBUAYAJIbHOTO
I10JIb30BAaHUsA

9BC «IPRbooks»

CreransHoe MobunbHoe npunoxenne |IPR BOOKS WV-Reader

OBbC «Jlaup»

CI/IHTe3aTOp peuu, KOTOpI:II;ll BOCHPOU3BOJAUT TCKCThI KHUT' © MEHIO
HaBUTallUHU

9. MATEPHUAJIbHO-TEXHHUYECKOE OBECIIEYEHHME, HEOBXOAUMOE 114
OCYHWECTBJIEHUA OBPA3OBATEJ/IBHOI'O ITPOLECCA 11O AUCLOUII/IMHE

(MOAY.JIIO)

Y4eOHbIe ayIUTOPUH JIJISl IPOBEICHUS 3aHATUH 10 TUCIUIUTHHE (MOIYIIIO), OCHAIIEHBI 000PY10-
BaHUEM U TEXHHUUYECKUMH CPEJCTBAMU O0YUYCHHUSI.

B Tabnume 9.1 nepeuncieHs:

- yqe6HHe ayauTopun A MNpOBCACHUSA y‘lC6HLIX SaHHTHﬁ, OCHAIlICHHBIC 060py,HOBaHI/IeM nu

TEXHUYCCKUMU CPEACTBAMU O6yT-IeHI/I$I;

- IOMEIICHUS JIJIsl CAMOCTOSITENIbHOM pabOoThl 00YUaOIIUXCsl, KOTOPbIE OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYeHHsT K ceTth «MHTepHeT» W obecnedeHHMEM JOCTyra B
ANEKTPOHHYIO HH(DOpMALIMOHHO-00pa3oBaTenbuyto cpeny AIIM HI'TY.

Tabnuua 9.1 — OcHaIEHHOCTh ayIUTOPHIA U TIOMEIIEHHUH [T IPOBEICHUS 3aHITUH U CAMOCTOSTEIBHOM
pabOThI CTYJICHTOB 10 TUCIUTUIHHE (MOJTYITIO)

HanMeHoBaHUE ayTUTOPUNA U TOMEILICHUM
JUISL TIPOBEJICHUS 3aHITHM U CAMOCTOSTENb-
HOH paboTHI

OcHaIEHHOCTh ayJUTOPUH U MIOMEIIEHNH ISl IPOBEICHUS 3aHs-
THUH ¥ CaMOCTOSITENILHON PabOThI

210 - YuebHas ayAuTOpHS
r. Ap3amac, yi. Kanunauna, nom 19

Jlocka MmenoBasi,
pabouee MecTo MmpernoiaBarers,
48 mocaI0YHBIX MECT

212 - YuebHas ayAUTOPHS
r. Ap3amac, yi. Kanunauna, nom 19

Jlocka MmenoBasi,
Cron nns npenof. (1 mit.),
ITocagouyHbIX MecT - 64

218 - YuebOHas MyJIbTUMEIUIHAS ayAUTOPHS
r. Ap3zamac, yn. Kanununa, nom 19

[IK(c nogxmrouenneM kK mHTEpHETY ) Oa3e Pentium
7500/2x1024Mb/500Gb/ADS52;

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

AkycTuyeckas cucrtema - 1 mr.;

IIOCaJOYHBIX MeCT - 48;

pabouee MECTO Mpero IaBaTelst

228 - YuebHas ayAuTOpHS
r. Ap3amac, yi1. Kanunauna, fom 19

Jlocka MmenoBas,
paboyee MECTO Tpero1aBaTels,
ITOCaJOYHEIX MECT -82

039 - YuebHnas ayauropust
r. Ap3amac, yi. Kanunauna, nom 19

Hocka aynuropHas mMenoBas;
pabodee MECTO TIPEIoIaBaTels;
28 MocajOuYHbIX MECT CTYJICHTOB

037 - YuebHas ayauropust
r. Ap3amac, yi. Kanunauna, qom 19

Jlocka menoBasi,
CTOJI TIpeTIoaBaTes,
60 mocaOUYHBIX MECT

320 - YueOHast MynbTUMEIUIHAS ayAUTOPHS
r. Ap3amac, yi. Kanunauna, fom 19

Jlocka MarHUTHO-MapKepHasi;
MynsTumenniineiid npoextop BENQ);
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HaumeHnoBanue aynuTopuid ¥ MOMEICHUI
JUTSI TIPOBEIECHUS 3aHITHI U CAMOCTOSITEINb-
HOM paboTHI

OcHaIEHHOCTh ayJUTOPUH U IOMEIIEHUH 7Sl POBEICHUS 3aHs-
TUH U CAaMOCTOSITEIBHON PaObOTHI

OkpaH;
Kommeroreps PC Intel® Core™ i3-10100/256SSD/BRAM - 14
mT; [Tocamounsix Mect - 34

pabouux mecT cTyneHTa — 26 mr;
K, ¢ Beixomom Ha TeneBu3op LG - 1 mir.
IIK ¢ nogkitoueHueM K MHTEPHETY -SHIT.

316 - KabuHeT caMOIOrOTOBKH CTY/ICHTOB
r. Ap3amac, yi. Kanununa, nom 19

10. METOAMYECKUE PEKOMEH/JJAIIMY CTYIEHTAM 110 OCBOEHMIO
JUCLUTUIMHBI (MOAYJI)

10.1 O6mMue MeTOAUYECKHE PEKOMEHJALUU AJIA O0YyYAaKIIUXCS MO0 OCBOEHUIO
AUCLMILIMHBI, 060pa3oBaTe/ibHbIe TEXHOJOTHUU

JucuumuimHa peanusyercs IMOCPEICTBOM IPOBEACHHUS KOHTAaKTHOM pabOThl ¢ 00y4YaromuMUCS
(BKJIIOYAs IPOBEJIEHUE TEKYIIET0 KOHTPOJS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00ydaromuxcs u
IIPOMEKYTOYHOM aTTECTALUU.

KonTakTHas paboTa mpoBOAUTCS B ayJUTOPHOW M BHEAYIUTOPHOU (opMme, a Takke B AICKTPOH-
HOU nH(pOopMaMOHHO-00pa3oBaTeNbHOM cpeae nHetuTyTa (Hanee — OMOC). B cinyyae npoBeaeHus YacTu
KOHTaKTHOM paboTs! o pucuuiinae B DMMOC (B COOTBETCTBUM C paclUCaHUEM YU4EOHBIX 3aHATUH), TPY-
JI0EMKOCTh KOHTakTHOU pabota B DMIOC 3KkBHBajI€HTHA ayAUTOPHOM padoTe.

[Tpu mpenogaBaHUU AUCHUIUIMHBI MCIIONB3YIOTCS COBPEMEHHBIE 00pa3oBaTEIbHbIE TEXHOJIOTHUH,
MIO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYAEHTOB IPU OCBOEHMM MaTepuasia Kypca U MpeAoCTaBUTh UM
BO3MOXXHOCTh 9()()eKTUBHO pEan30BaTh Yachl CAMOCTOSITENIbHON paOOTHI.

Bech nexunoHHbIN MaTepuan Kypca, a TaKKe MaTepralibl IS IPAaKTUYECKUX 3aHATHI HaXoaATCs B
CBOOOHOM JlocTyne B (091(0) MOODLE Ha CTpaHUIIE Kypca o azpecy:
https://sdo.api.nntu.ru/course/view.php?id=91 u MoryT ObITh MPOPAOOTAHBI CTYACHTAMH JI0 YTCHUS JICK-
UH B XOJI€ CAaMOCTOSITENILHOM paboOThL. DTO AaeT BO3ZMOXKHOCTH OOCYIUTh MaTepuaj cO CTyJEHTaMH BO
BpEMSl UTEHUS JIEKINH, aKTUBUPOBATh UX JIE€ATEIBHOCTh IIPU OCBOEHUHU MaTepHUaa.

Ha nexuusx ¥ mpakTUYECKHX 3aHATHUAX PEATU3yIOTCS MHTEPAKTHBHbBIE TEXHOJIOTHH, IPUBETCTBY-
I0TCS BOMPOCHI U OOCY)KJIEHUS, UCIIOJIb3YETCsl TIMYHOCTHO-OPUEHTUPOBAHHBIN MOAXO/I, TUCKYCCHOHHBIE
TEXHOJIOTUH, TEXHOJIOTUU PabOThl B MaJbIX IPyMIax, YTO MO3BOJIET CTYJIEHTaM IMPOSBUTH ceOs, MOIYy-
YUTh HaBBIKU CAMOCTOSITENILHOTO U3yUEHUsI MaTepuaa, BEIPOBHATh YPOBEHb 3HAHUI B IpyIIIIE.

Bce Bompockl, BOSHUKIINE MPU CaMOCTOSATENIbHOM paboTe HaJl JOMAIIHUM 33aJaHHeM, HOJIPOOHO
pa3duparoTcs Ha MPAKTUYECKUX 3aHATHIX W JISKIUAX. [I[pOBOASTCS MHIMBHIya bHBIE U TPYIIIOBBIE KOH-
CYJbTAIlUH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTAMH, TaK U COBPEMEHHBIX MH()OPMALIMOHHBIX TEX-
HOJIOTUM, TaKUX Kak GopyM, 4atT, BHyTpeHHss AiekTponHas noura C/JO MOODLE.

WNunnuupyercs akTUBHOCTb CTY/AEHTOB, NMOOLIPSETCS 3afjaHue JOOBIX BOIPOCOB IO MaTepuay,
MPAKTUKYETCs MHAWBUIYAIBHBIA OTBET HAa BOTIPOCHI CTY/CHTA.

Jlnis OlleHKH 3HaHUN, yMEHUI U YpOBHS c(hOPMUPOBAHHOCTH KOMIIETEHILIMH B MTPOLIECCE TEKYILETO
KOHTPOJISI IPUMEHSETCS] CUCTEMAa KOHTPOJISI M OLIEHKU YCIIEBAEMOCTH CTYIEHTOB, IIpe/ICTaBICHHAsl B Ta0M.
5.1. IlpomexyTo4yHas aTTecTalusi MPOBOAUTCS B (OpMe 3aueTa C UCIOIb30BAHUEM CHUCTEMBI KOHTPOJIS U
OIICHKH YCTIEBAEMOCTH CTYJICHTOB, IIPEICTABICHHON B Ta0. 5.2.

10.2 MeToau4YecKUue YKa3aHUA AJIS 3aHATUMI JIEKIIUOHHOTI 0 TUIIA

JlekMOHHBIN KypcC TpeArnoiaracT CUCTEMAaTU3UPOBAHHOE M3JI0’)KEHUE OCHOBHBIX BOIIPOCOB TEMa-
TUYECKOTO TUIaHa. B X0/1e TeKIIMOHHBIX 3aHATHI PACKPHIBAIOTCS 0a30BbIe BOIPOCHI B paMKax KaXKJOW Te-
MbI AUCHHAIINHEL. O003HAYarOTCA KIIIOUEBBIE aCHEKTHI TEM, a TaK)Ke AEJIalOTCS aKIEHTHl Ha Hauboliee
CJIOKHBIX U Ba)KHBIX MOJIOKEHUAX U3y4aeMOro mMarepuaina. Marepuansl JEKIHU SBISIOTCS OCHOBOW AJis
MMOATOTOBKH OOYYAIOIINXCS K MTPAKTUYECKUM 3aHITHSM M BBITIOJIHCHUSI 33JTaHUI CaMOCTOSITEIHHOM pabdo-
ThI, a TaKXX€ K MEPONPHUATHUIM TEKYIIEr0 KOHTPOJS yCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu Mo
THUCLHUILINHE.
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10.3 MeToauyecKkue yKa3aHUA IO OCBOEHUK [JUCHUIUVIMHBI Ha 3aHATHUAX
NPaKTHU4YEeCKOro THMa

[TpakTHyeckue 3aHATUS MPEACTABISAIOT COOON NETATM3AIMIO JICKIIMOHHOTO TEOPETHUECKOT0 MaTe-
puaia, MpoBOJATCS B LIESAX 3aKPEIUICHUS Kypca U OXBaThIBAIOT BCe OCHOBHbIE pa3zeiibl. OCHOBHOI (op-
MO TPOBECHMS MPAKTUUECKUX 3aHATHH SIBIISIETCS 00CYyXIeHHe Hanbosee MpoOIeMHBIX U CIOXKHBIX BO-
IIPOCOB MO OTJIEIbHBIM TEMaM, a TAKXKE PEIIeHUE 3a71a4 U Pa300p MPUMEPOB B ayTUTOPHBIX YCIOBHSIX.

[TpakTuyeckue (ceMUHAPCKUE) 3aHATUS 00ECIICUNBAIOT:

- MPOBEPKY U YTOUHEHUE 3HAHUIL, MOJYYEHHBIX Ha JICKIIHSIX;

- pa3BUTHE YMEHUN M HABBIKOB IMCKYCCHOHHOTO OOCYXKACHHUS BOIPOCOB IO y4eOHOMY MaTepHaty
JTUCITUTIIMHBI, BBIPAOOTKH COOCTBEHHOM MO3UIIMHU 10 aKTyaIbHBIM BOIpocaM (mpoodiiemMam);

- TIOJIBE/ICHUEC WUTOTOB 3aHATHH (pe3yabTaTbl TECTHUPOBAHUS, TOTOBHOCTh OTYETOB IO IMPAKTHYeE-
CKUM 3aHATHUSAM, TOTOBHOCTh JIOMAIIIHUX 3aJaHHii, BBIMIOJHEHHBIX B X0JI€ CAMOCTOSITEIILHOM paboThI).

[TpuBoAATCS METOAMYECKHE YKa3aHHs JJIsl CTYIEHTOB IO BBIIOJIHEHUIO U O()OPMIICHUIO TPAKTH-
YECKUX padoT.

10.4 MeToaUYECKHE YKa3aHHS M0 CAMOCTOSTE/IbHOM pa6oTe CTyAEeHTOB

CamocrosrenbHas paboTa oOecriednBaeT MOAroTOBKY 00ydaroLerocs K ayIMTOPHBIM 3aHATHIM U
MEPONPHUATUAM TEKYIIEro KOHTPOJISA M IPOMEKYTOYHOM aTTeCTallMd IO M3y4aeMOW IHCUMIUIMHE. Pe-
3yJIBTaThl 3TOW MOATOTOBKU MPOSIBIIAIOTCS B AKTUBHOCTH OOYYAIOIIErocs Ha 3aHATHAX M B KaUeCTBE BbI-
IIOJIHEHHBIX MPAaKTUYECKUX 3aJaHUN U APYTrUX (POPM TEKYIIEro KOHTPOJIS.

B nporecce camocrosiTenbHOM paboThl peKOMEHIyeTcs MpopaboTka MaTepHaioB JIEKLUH MO KaX-
JI0OW TPONACHHOW TeMe, a TaK)Ke M3Y4YeHHUE OCHOBHOW y4eOHOW M CIpaBOYHO-OMONMMOTrpaduuecKon JuTe-
paTypsl, IPEACTABJIECHHON B pasnene 6.

Jlsis BBITIOJTHEHHS CaMOCTOSITENIFHON pabOTHl MPH W3YYEHUH JUCHUIUIMHBI CTYACHTBI MOTYT HC-
[I0JIb30BaTh CIELMAIU3UPOBAaHHBIE ayAUTOpUn (cM. Taba. 9.1), obopynoBaHue KOTOPBIX OOecreurnBaeT
noctyn yepe3 «MHTepHeT» K 3JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON cpelle MHCTUTYTA U DJIEK-
TPOHHON OMOJMOTEYHOM cucTeMe, IJie pacnoiararoTcsl yueOHble U y4eOHO-METOJMUECKUEe MaTepualbl,
KOTOPBIE MOTYT OBITh HCITOJIb30BAHBI JIJISI CAMOCTOSITEIIBHON pabOTHI.

10.5 MeToauyeckue yKa3aHuA AJ1s BbinoiHeHusi PT'P

[TpuBOATCS METOAMUECKHE YKA3aHUA Ul CTYIEHTOB 110 BBIMOJIHEHUIO U opopmiienuto PI'P.

10.6 MeToauyecKHe yKa3aHUs M0 06ecrneYyeHrI0 06pa30BaTe/JIbHOr0 mpouecca

1. Meroaunueckue pekOMEHJAllMM IO OpraHu3aluyd ayAUTOpHON paboTel. [IpuHATEI YueOHO-
MetonndyeckuM coetoM HI'TY um. P.E. AnekceeBa, nmpotokon Ne 2 ot 22 anpens 2013 r. DneKTpOHHBIN
an-
pec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/
metod_rekom_auditorii.PDF.

2. Meronuyeckrue peKOMEHIAIUK 110 OpTaHU3alMK U IUIAHUPOBAHUIO CAMOCTOSITENIbHON PabOThI
CTyZeHTOB 1o aucuurinse. [Ipunsatel YueOno-meroauueckum cosetoM HI'TY um. P.E. Anekceesa, npo-
TOKOJI Ne 2 oT 22 arpes 2013 T. ONEeKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe mocobue «lIpoBeneHue 3aHIATHN C IPUMEHEHUEM HHTEPAKTUBHBIX ()OPM M METOJIOB
o0y4YeHus», EpmakoBa T.1., HBamkux ET., 2013 I. 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. YyeOHoe nocoOue «OpraHuzanusi ayAUTOpPHOM paboThl B 00pa3oBaTeIbHBIX OPraHU3aLUAX
BhIcIIero  oOpazoBanusi», MBamkun E.I'., Xykxosa JLII., 2014 r. DnekTpoHHBI aapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonosiHeHUs1 M U3MEeHeHNs B pabo4eil mporpamMMe JMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPX/IAIO:
JIMpeKTop HHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WIH JIelaeTcs OTMETKa O HelenecooOpa3HOCTH BHECEHUS KaKUX-THOO M3MEHEHUM Ha JaHHBIM y4eOHBbIiH
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucy) (DPHO)

YrBepxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cryuae, eciu usMEHEHUs KACAIOMCSL IUMEPAMYPbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctuna O.H.

(noonucs)
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