MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EJIPA TIPUKJIATHOU MATEMATHUKH

OOBPEHO
YMC UADUT Ilporoxon Ne01/423-573.1 ot 20.04.2023 .

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUILIVHBI

YPABHEHUSI MATEMATHUYECKON ®U3NKHU

Hanpasnenue noarotoBku [1] 14.03.02 SAnepHble Gu3uka U TEXHOIOTUN
(cennaabHOCTD)
Eﬁ

- = =

= = ; s |8 s S

2 2 .| 8 g | & Z 5 &

: |gg | F | F |8 23, | g |3
e = | = I s | E er 3 s s 2 5
S | .| :|E |EE|E |zgff |F |§if
S =% | 55 | § 2 | & . | 828 g ar Z B9
= > O =9 < S = © J o S H Sz 4
5 o o © = U 2 = ] o o B« @) S o o
O =2 | % |’ ES8 |B5F |mEFEO = S Z 5
5 4 144 32 32 0 26 0 C)
6 4 144 30 30 0 30 0 C)
Uroro | 8 288 62 62 0 0 56 0




AHHOTALMS

B kypce ypaBHeHuii MaTeMaTHUeCKOW (DPU3MKM WM3YHAIOTCS 3aJa4M JUIS YPaBHEHHH B YaCTHBIX
IIPOU3BOJHBIX, KOTOPBIE BOZHUKAIOT B Pa3IMUHBIX 00aacTsX (pusuku. M3noxxenue Kkypca HauMHaeTcs C
paccMOTpEHHsT HECKOJNBKHX (U3UYECKHX MPOIECCOB, MPHUBOIAIMINX K OJHUM M TeM K& 0a30BbIM
MaTeMaTHYEeCKUM MOJENAM. DTUMH 0a30BbIMH MOJIEISIMU SIBJISIFOTCSI BOJIHOBOE YpaBHEHHE, YpaBHEHHE
TEIUIONPOBOAHOCTH W 1uddy3un, a takke ypaBHeHus Jlammaca u Ilyaccona. CTyneHTHl ydarcs
CTaBUTh 3a/Jaydl ISl TEPEUYMCICHHBIX YPaBHEHMI, NEepexols OT CIOBECHOW (HOpMYIHPOBKU
(u3nyecKoro npoiecca K ero MaTeMaTHUYeCKOMY OMUCAHHIO (MaTeMaTHYECKOW MOJIEIH).

OcHOBHasi 4acTh Kypca IMOCBAIIEHA OMHCAHUIO MaTEMAaTHYECKOro ammapaTa, HeoOXOIMMOTro
JUIsL  PELICHWs pa3iuyHbIX 3a7a4 I  YPaBHEHMM B YacTHBIX IPOM3BOAHBIX. VIMeHHO,
paccMaTpuBarOTCA KpaeBble 3a/layM, CMEIIAHHbIE (WIM HadaJlbHO-KPAeBbIE) 3a/adyM, a TAKXKe 3ajada
Komm. [ns pemenust 3TUX 3ama4 UCHOJB3YyrOTCs Meton Dypee, meton (yukmuu [puna, merton
IIOTEHIMAJIOB U JIp.

B 3akmrounTensHOM 4YacTH Kypca paccMaTpHUBAIOTCS CHElUalibHble (YHKIMH, BO3HHUKAIOIIME
IIpY PELIECHUU 3a]a4 ISl YPaBHEHUW B YaCTHBIX MPOU3BOJHBIX. M3/maraercs Teopusi HUIMHAPUYECKUX
(GyHKIUH, KIIaCCUYECKUX OPTOTOHANIBHBIX MOJIMHOMOB U chepruecKux (yHKITHM.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCIHUIIINHBI

[enstmu ocBOCHHSI Y4€OHOUM TUCITUTUIMHBI SIBISTFOTCSI:

OBJIAICHUEC MAaTECMAaTHUYCCKUM annapaTOM, HpI/IMeHSIeMBIM JJIA TTIOCTAHOBKHW M AaHAJIUTHUYCCKOT'O
pelIeHUs 33a/1a4 MaTeMaTHIeCKON (hU3HKH;

pUOOpeTeHNe 3HAHUM M MPaKTHYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi YCHEIIHOHM Hay4dHOM,
HCCIIE0BATEIBCKOMN B MPO(heCCUOHATBHON NEITEIbHOCTH B PA3TUYHBIX 00JACTAX (PUHKH.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

VYuyebHasg JUCLUIUIMHA JIOTUYECKH M COJEP’KATeIbHO-METOAWYECKH YHMTaeTcsl Iocie
3aBepILEHMs LUKIa OOLIMX MaTeMaTHMYECKUX M €CTECTBEHHOHAYUHBIX IUCLMIUIMH, NpeaBapss LMKI
CIIELUAIbHBIX JUCLUIIINH.

Kypc ypaBHeHuil MaTeMaTnueckoil (pU3MKKM OmMpaeTcss Ha MaTepHaj CleIyIOIUX AUCIUILINH:
dusnka: MeXaHuKa, MOJICKYJsipHAs (U3UKA U CTATUCTUYECKAass TEPMOJUHAMHUKA, DJICKTPUYECTBO U
MarHeTu3M, BOJHBI M ONTHKA, aroMHas (u3nuka; MareMaTHka: MaTeMaTHYeCKHH aHam3,
aHAJIUTUYECKasi TeOMETpHs, JIUHEWHas anredpa, BEKTOPHBIA M TEH30pPHBIM aHa/N3, TeOpHs (QyHKUUN
KOMIUIEKCHOTO TE€PEMEHHOI0, OOBIKHOBEHHbIE nu(depeHIaNbHble YpaBHEHUS, HWHTETpajbHbIC
ypaBHeHUs; OyHKIIMOHATIBHBIE PSIBIL.

JU1sl yCHEeNHOro OCBOEHUS JUCIMIIIMHBI HEOOXOAMMBI 3HAaHUS 10 o0meMy Kypcy Gu3uKu U
YHHUBEPCUTETCKOMY Kypcy MaremMaTuku. HeoO6xomumo 3HaTh nu¢¢epeHIualbHOe M HMHTETrpalbHOe
WCYHCIIEHUE, BEKTOPHBIA U TEH30pHBIA aHaJIN3, YMETh peuars AuddepeHnnanbable 1 HHTErpajibHbIe
ypaBHeHus. TpeOyercss BlafeTh METOJAaMH TEOPHHM (YHKIHMH KOMIUIEKCHOTO IMEPEMEHHOIo, yMETh
pabotats ¢ (HyHKIIMOHATFHBIMU PSAAMHA M MHOTOMEPHBIMH HECOOCTBEHHBIMU HHTerpanamu. Ciemyer
MMETh NPEJCTaBICHNE 00 OCHOBHBIX 33aJauaX MEXaHUKH, TEPMOJUHAMHUKH, (GU3UKU ICKTPUICCKUX U
MarHUTHBIX SIBJIEHUH, ONTHKHU, aTOMHOU (DU3HUKH.



OcBoeHME Kypca YypaBHEHMH MaTeMaTH4eCKON

¢bu3ukn HEOOXOOUMO NS M3YUEHHUs

TGOpGTH‘IGCKOﬁ q)HSI/IKI/I, CIICHUaJIbHBIX (1)I/ISI/I‘ICCKI/IX JUCHUINIIMH, YUCJICHHBIX MCTOJ0B, a TAKXKC IJI4A

BCCX NUCHMUILINH, CBA3aHHBIX C MATCMATUYCCKUM MOACIINPOBAHUCM (1)I/I3I/I‘-IGCKI/IX IMponecCcoB.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbBI

OBYYEHUA

VYHuBepcabHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMHN

OIIK-1 [1] — CriocoOeH ncIonp30BaTh
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHBIX JUCLIHUIUINH B
po¢eCCUOHAIBHON NEATETHLHOCTH,
MIPUMEHSITh METO/IbI
MaTeMaTHYeCKOT0 aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS

VYK-1 [1] — CriocobGeH ocymiecTBIATh
TOHUCK, KPUTUYECKUI aHATIU3 U CHHTE3
nH(popMalU, IPUMEHATh CUCTEMHBII
MOAXOJT AJISl PELIECHUS TTOCTaBICHHBIX
3amaq

YKE-1 [1] — CnocobeH ucnonab30BaTh
3HaHUS €CTECTBEHHOHAYYHBIX
JTUCHUIUTAH, TPUMEHSITH METObI
MaTeMaTHUYeCKOIo aHajlu3a u
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
9KCIIEPUMEHTAJILHOTO UCCIIEI0BAaHUS
B IIOCTaBIICHHBIX 33/1a4aX

Kon n HanMeHoBaHME UHIMKATOPA JOCTUKEHUS
KOMITETCHIINH

3-OIIK-1 [1] — 3HaTh 6a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTIIINH; OCHOBHBIC MaTEeMAaTHUECKHE 3aKOHbBI; OCHOBHBIC
(u3nueckre SBICHHUS, MPOLIECCHI, 3aKOHBI U TPAaHUIIBI HX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XMMHYECKUX 3aKOHOB
U SIBJICHUI; METO/bl MATEMATHUYECKOT0 MOJIETUPOBAHMUS,
TEOPETHUECKOTO M IKCIIEPUMEHTAIHHOTO HCCIICIOBAHUS
V-OIIK-1 [1] — YMeTb BBISBIISITh €CTECTBEHHOHAYYHYIO
CYIIHOCTH TTPO0JIEM, BOZHUKAIOIIUX B X0
npohecCUOHATBLHON JesITeNbHOCTH, IPUBIIEKATD IS UX
pelieHus: COOTBETCTBYIOIINI (PU3HUKO-MAaTeMaTHIECKUI
amnmnapar

B-OIIK-1 [1] — Bramers MaTeMaTuuecKuM anmapaToM Jist
pa3paboTKu MOJIeNel POIECCOB U SIBIICHUH, pEIICHHUs
MPaKTUYECKUX 3a]1a4 PO(hEeCCHOHATBLHOM IS TeIbHOCTH;
HaBBIKAMU HCTIOJIH30BAHMSI OCHOBHBIX 001IEe(hU3MUECKUX
3aKOHOB M TIPUHIIUIIOB

3-VK-1 [1] — 3HaTh: MeToauKu coopa u o0paboTKu
UH(QOPMALIMY; aKTyaJIbHbIE POCCUHCKUE U 3apyOe)KHbIE
UCTOYHUKN MH(POpMauu B chepe mpodheccHoHaTbHON
NesITeIbHOCTH; METO] CUCTEMHOT'O aHAJIN3a

V-VK-1[1] — YMeTh: npuMeHATh, METOUKHU MTOKUCKaA, cOopa U
00paboTKM MHPOPMALIMHU; OCYIIECTBIATh KPUTUUECKUIA
aHaM3 ¥ CHHTE3 HH(OPMAIINH, TIOTYIeHHON U3 Pa3HBIX
UCTOYHUKOB

B-VK-1 [1] — BnageTs: MeTogamu noucka, coopa u
00pabOTKH, KPUTUUECKOTO aHAJIN3a U CUHTE3a HH(OopMaIuuy;
METOAMKON CHCTEMHOTO IOAX0/a JUTS PEIICHHS
IIOCTaBJICHHBIX 33Ja4

3-YKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHIUINH, METObI
MaTeMaTHYECKOT0 aHallu3a U MOJICIUPOBAHMUS,
TEOPETHUECKOTO M IKCIIEPUMEHTAIIBHOTO HUCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: ucnonb30BaTh MATEMaTHUYECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKECHHSIX, PACCUUTHIBATD
OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIHUHH,
pemiaTh OCHOBHBIE 33/1a4U MATEMAaTUYECKON CTAaTUCTUKU;
pelaTh TUMOBBIE pACUETHBIC 3a/1a4U




B-YKE-1 [1] — B1ageTb: METOJJaMU MaTEMAaTUYECKOTO
aHaJM3a ¥ MOJICIIUPOBAHUS; METOJJAMHU PEIICHHUS 3a7a9
aHaJIM3a U pacueTa XapaKTePUCTUK (PU3HMUECKUX CHCTEM,
OCHOBHBIMH MPHUEMaMH 00paOOTKH IKCTIEPUMEHTATBHBIX
JTaHHBIX, METOIaMU PAOOTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOTYKTaMH

HpO(beCCI/IOHaJ'IBHI)Ie KOMIIECTECHIIMKX B COOTBCCTBHHM C 3aJadyaMH H

3HaHUN) PO eCCHOHATBHON AeSITETbHOCTH:

obbekTamu (00JacTIMHU

3apaua
npogdeccuoHaIbLHOM
aesareabnoctu (3I1/1)

MaTeMaTHYECKOe
MOJICJIMPOBAHUE
MPOIIECCOB,
o0opyi0BaHus U
MTPOM3BOJICTBEHHBIX
00BEKTOB, C
HCIIOJIb30BAHUEM
CTaHJIAPTHBIX MTAKETOB
U CPEJICTB
ABTOMATHU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
MIPOBEACHUS
HCCIIETOBAHUM;

O0BeKT NI 00J1aCTh
3HAHUSA

MaTeMaTH4eCKHe
MOJIETH JUIst
TEOPETUYECKHX,
AKCTIIEPUMEHTAIIbHBIX
Y TIPUKJIATHBIX
HCCIEA0BAHUMN
SIBJICHUM U
3aKOHOMEPHOCTEH B
obnactu pU3UKH
s7ipa, YacTHIL,
J1a3MBl,
razo00pa3Horo u
KOHJICHCUPOBaHHOTO
COCTOSIHMSI BEILIECTBA,
SIIEPHBIX PEAKTOPOB,
pacnpocTpaHeHus U
B3aMMOJICHCTBUS
U3ITyYEHUS C
00BEKTaMU KUBOU U
HEKUBOU ITPUPOJBL,

HAYYHO-UCCIEA0BATEIbCKUN

Kox n HanmenoBanue
npogdeccuoHaIbHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpodeccuoHANBHBIN
cranaapr-I1C, ananu3
OIbITA)

[1K-2 [1] - Criocoben
HPOBOJIUTh
MaTeMaTHYECKOe
MOJICTTUPOBAHHE
IPOIIECCOB U OOBEKTOB
Ha 0a3e CTaHJapTHBIX
MIAKETOB
ABTOMaTU3UPOBAHHOTO
NPOCKTHUPOBAHUS U
UCCIIE0BAHUI

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 24.078,
40.011

Kox v HanmenoBanue
HHINKATOPA
AOCTUKEHUS
npo¢eccCuOHATBLHOM
KOMIIETEeHIIUH

3-1IK-2[1] - 3HaTh
METO/IBI
MaTEMaTHYECKOTO
MO/JICITUPOBAHUS
MPOLIECCOB U 0OBEKTOB
Ha 0a3e CTaHJapTHBIX
MaKeTOB
aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHUS U
HUCCIICIOBAHUM; ;
V-IIK-2[1] - ymets
UCTIOJIb30BaTh METO/IBI
MaTEeMaTHYECKOTO
MO/JICIIUPOBAHUS
MPOLIECCOB U 0OBEKTOB
Ha 0a3e CTaHJapTHBIX
MaKeTOB
aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHUSA U
HCCIICIOBAHHIA;;
B-IIK-2[1] - B1anets
HaBBIKAMU
MaTEeMaTHYECKOTO
MOJICIIUPOBAHUS
MPOLIECCOB U 0OBEKTOB
Ha 0a3e CTaHJapTHBIX
MaKeTOB
aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHUSA U
HCCIICIOBAHMIA;

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

| Hanpasnenus/nienu

| 3agaun Bocrmramus (ko)

| BocmmrareapHEBIN TOTEHIINAI




BOCIIUTAHHUS
HNuTennextyanbHoe
BOCIIUTaHUE

[Ipodeccronansuoe u
TPYZIOBOE BOCIIUTAHHE

Co3naHue ycaoBuUid,
obecrneunBaronnx, OpMUPOBAHUE

KyJbTYpbl YMCTBEHHOTO Tpyaa (B11)

Coznanue ycnoBui,
o0ecrneunBaromux, opMUPOBaHUE
rJ1yOOKOr0 MOHUMaHMS COLUAIBHOM
posn ipodeccru, TO3UTUBHOU U
AKTUBHON YCTaHOBKU Ha LIEHHOCTH
n30paHHOM CTICIIMATBHOCTH,
OTBETCTBEHHOT'0 OTHOILIEHUS K
poeCCHOHATIEHON ACSATEIBHOCTH,

Tpyny (B14)

JTMCLUIUINH
Hcnonb30BaHre BOCIUTATENBHOTO
MOTEHIMAaJa JUCIUTUINH
TYMaHHTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpodecCHOHAIBHOTO U
poeCCUOHATLHOTO MOIYJIS JUIs
(bopMHUpPOBaHUS KyJITYPHI
YMCTBEHHOT'O TpY/Jia MOCPEACTBOM
BOBJICUCHUS CTYJCHTOB B y4eOHBIC
UCCIIeIOBAaTEeNbCKUE 3a/1aHus,
KypcOBbIe pabOThI U Ap.
1.Mcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIIMAaJa TUCIIATUTHH
€CTeCTBEHHOHAYYHOT'O U
o01enpodeCcCHOHAIBHOTO MOTYJIS
;- GOPMHUPOBAHUS IO3UTUBHOTO
OTHOIICHHSA K PO eCcCHr NHKEHepa
(KOHCTPYKTOpa, TEXHOJIOra),
ITIOHUMAaHUs €€ COLMAIBHON
3HAYMMOCTHU U POJIH B OOLIECTBE,
CTpEMJICHHS CIeI0BaTh HOpMaM
npo¢eCcCUOHATLHON 3TUKU
MIOCPEACTBOM KOHTEKCTHOTO
00yueHHUs, PeLIeHUs IPAKTUKO-
OPHECHTUPOBAHHBIX CHUTYaIlMOHHBIX
3aja4. - GOPMHUPOBAHUS
YCTOMYHMBOTO MHTEpPECA K
npoeCcCUOHATILHOM 1€ TeIbHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh,
MOHUMATh 3HAYMMOCTb MTPOodeccun
MOCPEJICTBOM OCO3HAHHOTO BBIOODPA
TEMAaTHKH MTPOEKTOB, BHIITOIHEHHS
IIPOEKTOB C MOCIENYIOIIEH
myOIMYHOM npe3eHTanuei
pe3yJbTaToOB, B TOM YHCIIE
000CHOBAHHNEM UX COLMAIBLHON U
MPAKTUYECKON 3HAYUMOCTH; -
(hopMUPOBAaHUS HABBIKOB
KOMaHJIHOW paboThl, B TOM YHUCIIe
peanzanuy pa3InuHbIX
NIPOEKTHBIX poJielt (JIunep,
WCTIOTHUTEIb, aHAJUTHK U TIP.)
MIOCPEJICTBOM BBITTOJIHEHHSI
COBMECTHBIX IIPOCKTOB.
2.Mcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIINAJIa TUCIIUTUTHHEI
«DKOHOMHUKA U YIIPaBICHHUE B
IIPOMBIIIJIEHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX MTOJIXO0B K
YIPaBJIECHUIO




[Ipodeccuonansroe
BOCIIUTaHHE

Co3zmanne yciaoBHid,
obecrneunBaromnx, OpMUPOBAHUE
TBOPYECKOTO
UH)XEHEPHOT0/TIPO(heCCHOHAIBHOTO
MBIIICHUS, HABBIKOB OPTaHU3AINN
KOJIJIEKTUBHOU MPOEKTHOMN
nesitenbHocTH (B22)

KOHKYPEHTOCTIOCOOHOCTHIOY,
«HOpunnueckrne OCHOBBI
npodeccHHANBHON AeITeTbHOCTIY
Uist: - (hOpMUPOBAHUS HABBIKOB
CUCTEMHOTO BUJICHHS POJIA U
3HAYUMOCTHU BbIOpaHHOU
npodeccuu B colnagbHO-
SKOHOMHYECKUX OTHOIICHUSIX

4yepe3 KOHTEKCTHOE 00ydeHue
1.Mcnionp30BaHr€ BOCIUTATEIBHOTO
MOTEHIIaNa TUCITUTLINH

PO eCCUOHATBHOTO MOTYJIS TS
pa3BUTHS HABBIKOB KOMMYHHUKAIIUH,
KOMaHJTHOW paOOThI U TUACPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIJICHHSI, CTPEMJICHUS CJICIOBATh
B IIpo(hecCHOHANBHOM IeATETbHOCTH
HOpMaM TIOBEJICHUS,
o0ecrevnBaroIMM HPaBCTBEHHBIN
XapakTep TPYIOBOH NEATCIEHOCTH U
HECITyKeOHOTO MOBECHMS,
OTBETCTBCHHOCTH 32 MPUHSATHIC
pelIeHus Yepe3 MOATOTOBKY
IPYNIIOBBIX KYPCOBBIX paboT H
MIPAKTUYECKHUX 3aJJaHUi, pelieHne
KEWCOB, MPOXOXKICHUE MPAKTUK H
noarorosky BKP.
2.Vcnonb30BaHuE BOCITUTATEIHLHOTO
MOTEHIIaNa JUCIUILINH

PO ECCUOHAIIBHOTO MOYJIS JUTSI: -
(hopMUPOBaHUS TPOU3BOJICTBEHHOTO
KOJUIEKTUBH3Ma B XOJIC
COBMECTHOTO PELICHHS KaK
MOJICTILHBIX, TaK U MTPAKTHICCKHX
3a/1a4, a TaKXkKe MyTeM
MOJIKPEIUVICHUE PAIlHOHATBHO-
TEXHOJIOTUYECKHX HaBBIKOB
B3aUMOJICVICTBUS B IIPOCKTHOMN
JEeSITeIbHOCTH YMOIIMOHAIBHBIM

3¢ (HeKToM YCIenTHOro
B3aMMO/ICHCTBUS, OIYIIICHHEM
pocra o0rieit 3hhekTHBHOCTH TIpH
pacnpeesieHny MPOeKTHBIX 3a7a4 B
COOTBETCTBUU C CHIHLHBIMU
KOMIIETEHTHOCTHBIMU U
AMOIIMOHATBHBIMU CBOWCTBAMU
YJICHOB MPOEKTHOU IPYIIIHL.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN JUCIUATLINHBI




Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasnaesa yueOHo
JTUCIHUIINHBI

Henean

Jlexknuu/ Ilpaxr.
(cemmuHapswi )/
JlaGopaTopHbIe
padoTsbl, yac.

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcumaabHbIA

0aJi 3a pa3gea™*

pasnena (popma*,

ATTecTanus
HejeJst)

HNuaukaropsl
0CBOCHHUS

KoMIdeTeHIINumu

5 Cemecmp

Pazpen 1

16/20/0

[\
9]

BJ13-8

Pa3nen 2

9-16

16/12/0

25

BJ13-16




Hmoeo 3a 5 Cemecmp 32/32/0 50

KonTpoabHbie 50 2 3-
MeponpusTus 3a S OIIK-
Cemectp 1,

6 Cemecmp

Pazpen 1 1-7 14/16/0 25 bA3-7 | 3-
OIIK-




Pazmen 2

8-15

16/14/0

25

B/3-15




Hmoeo 3a 6 Cemecmp

30/30/0

50

KonTpoabhbie
MeponpusiTuss 3a 6
Cemectp

50

V-
VYK-1,
B-
YK-1

* — COKpallleHHOe HauMeHOBaHKe (POPMBI KOHTPOJIS
** — cymMMa MakCHMalbHBIX 0allIoB J0JDKHA ObITH paBHa 100 3a cemecTp, BKIOYas

(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3esioB:

0O603na | IloiHOe HAMMEHOBaHHE
YyeHue

b3 boJblioe nomanHee 3agaHue
9 DK3aMeH

KAJIEHIAPHBIN IIAH

3a4€T U



Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
5 Cemecmp 32 32 0

1-8 Paznen 1 16 20 0

1-3 Tema 1. (Hauano). MaTeMaTH4yecKkne MoeJIN (PU3MIECKHUX Bcero aynutopHbIX 4acoB
NMPOLECCOB. 5 | 8 | 0
YpaBHEHHE MAJIbIX TONIEPEYHBIX KOJICOAHUH CTPYHBI. Owniaiin
YpaBHEHHE MaJbIX MPOIOJIBHBIX KOJIEOAHUI CTEPIKHS. 0 0 0
Tenerpadusie ypaBHEeHUs. Y paBHEHHE MAJIBIX MOMIEPEYHBIX
KosneOaHuit MeMOpaHbl. Y paBHEHUS THAPOIUHAMUKY
MJCAIbHON JKUJKOCTU. Y paBHEHUs aKyCTUKH. [locTaHOBKa
3a]1a4, HaYaJbHbIC U TPAHUYHBIC YCIOBUSI.

3-5 Tema 2 (Hauaj10). 3agauu 11 BOJJHOBOTO YPABHEHHS B Bcero aynuropHbIx 4acoB
HEOrPAHUYCHHBIX 00J1aCTAX. 4 | 4 [0
YpaBHEHUS aKyCTUKHU B OJJHOMEPHOM CJy4dae. Y paBHEHHS Owunaiin
Oerymmx BojiH. XapakrepucTuku. [Ipsimast u oOpaTHast BOJIHBL | () 0 0
3anaya Kouu 115 0THOMEPHOTO OJHOPOJHOTO BOJIHOBOIO
ypaBHeHust. @opmyina J[” Anambepa.

CwMmenianHast iepBasi ¥ BTopasi KpaeBble 3a7jaui JJis
OJIHOPOJIHOTO BOJIHOBOT'O YPaBHEHHUs Ha MOJIYNPsAMON. 3aa4a o
pacnpoCcTpaHEHUH KPaeBOIro peKuMa.

5-8 Tema 3 (Hauaji0). Metoa ®@ypse. Bcero ayiuTopHbIX 4acoB
3agayda 0 KoJIeOaHUAX 3aKPEIUIEHHON CTPYHBI C 6 |6 [0
IIPOM3BOJIbHBIMU HAYaJIbHBIMU JaHHBIMU. Pelienue 3aqaun Omnunaiin
MetozioM Dypre. 0 0 0
[Tonyuenue nepsoit u BTopoit popmyin ['puna. CBoiicTBa
COOCTBEHHBIX (PYHKIMI U COOCTBEHHBIX 3HAYCHUN 3a71auu
[Itypma — JInyBums.

CwMerianHast 0IHOpOJIHAs KpaeBas 3a/1a4a Jyis 0000IIEeHHOTO
BOJIHOBOTO ypaBHeHHUs. Pemenne 3anaun meronom dypse.
OO1m1as cMemaHHasi HEOJTHOPOIHAs KpaeBas 3aj1aua JJis
0000I1IEHHOTO BOJTHOBOTO ypaBHEeHHs. CMelIanHas KpaeBast
3aja4a JuIsi HEOHOPOAHOIO BOJIHOBOTO YPaBHEHHUS C
OJIHOPOJIHBIMH JIOTIOJTHUTEIbHBIMU yCIOBUSIMU. Perienue
3agauu meroaoM Pypee. [Ipunuun Jroamerns.

8 Tema 2 (mpoposkeHue). 3axaum 1Jisi BOJTHOBOI0 ypaBHeHusi | Bcero ayuTopHbIX 4acoB
B HEOrPaHNW4YE€HHBIX 00JI1aCTAX. 1 | 2 | 0
3amaua Ko a1 0o qHOMEPHOTO HEOAHOPOHOTO BOJTHOBOTO OmnjapiH
ypaBHenus. [Ipunnun droamens. Tpetse cnaraemoe B popmyine | () 0 0
JI’ AnambGepa.

9-16 Pasnen 2 16 12 0

9 Tema 1 (mpono/xenune). MaremaTudyeckue Moaeu Bcero ayuTopHbIX 4acoB
(puznyeckux mpoueccos. 1 | 0 | 0
BriBOS ypaBHEHUS TETUIONPOBOIHOCTH U TP HY3UH. Owuaitn
ITocTaHOBKA 3a1ad. 0 |0 |0

9-10 Tema 3 (okonuanue). Meron @ypne. Bcero ayiuTopHbIX 4acoB
CMmenanHast oJHOPOHAs KpaeBas 3a/1a4a JJisi 0000LUIEHHOTIO 2 |6 [0
YPaBHEHUs TEIUIONPOBOJHOCTH. Penienne 3a1aun MeEToa0M Omnutaiin
®ypre. O6mIas cMenranHas HEOTHOPOIHAS KpaeBasi 3aj1a4a s | () 0 0

0000I1IEHHOT'0 YpaBHEHHUs TEMJIONPOBOHOCTH. CMelIaHHas
KpaeBas 3aJa4a /i HEOJHOPOAHOIO YpaBHEHUS




TCILIOIMIPOBOAHOCTHU € OJHOPOAHBIMU JOIMOJIHUTCIIbHBIMU
ycnoBusiMu. Pemienne 3agaun metonoM Oypee. [Ipunimn
Hroamernst.

3amada 006 OCTHIBAHUHW OJTHOPOJIHOTO CTEPKHSI C HYJICBOM
TEeMIIepaTypoit Ha 00ouX KoHIax. Pemienne 3a1auu MeToaoM
dypre. beckoneunast nudbepeHITUPYEeMOCTb PEIICHHS.

10- 14 | Tema 4. 3agaum 1J1s1 ypaBHeHHs] TeIJIONIPOBOIHOCTH B Bcero ayiuTopHbIX 4acoB
HEOrPAHUYEHHBIX 00J1aCTAX. 8 6 [0
[Tonsatue Gynkiuu ['puHa 11 ypaBHEHHS TEIUIONPOBOAHOCTU. | OHJaiH
duznueckuit cMbich GyHKIMH ['prHa. DIEeMEHTBI TEOPUH 0 0 0
0000IIECHHBIX (PYHKIIHIA.

[TocTpoenue pynkuu ['puna 3amaun Kormm a1 o THOMEpHOTO
ypaBHEHHUs TeIIonpoBoAHOCTH. Pemenue 3anaun Komm i
OJIHOMEPHOTI'0 YPaBHEHHMSI TEIIONPOBOIHOCTH METOJIOM
¢bynkuuu ['puna.

[lepBas u BTOpas cMeNIaHHbIE KPAeBbIE 3a4a4y JJIs1 YPABHEHHS
TEILIONPOBOJHOCTH Ha MOIYNPsMOM. Pemenue metonom
dbynkuun ['puna.

®ynkuus ['puna 3agaun Komm 1151 MHOrOMEpHOTO ypaBHEHUS
TEIJIONPOBOJHOCTH.

[IpuHIun MakcuMyMa ISl PEILEHU YPaBHEHHUS
TEIIONPOBOJHOCTH. KOppEKTHOCTH MEepBOM CMEIIaHHON
KpaeBoil 3a/1auu ISl ypaBHEHMsI TEIJIONIPOBOJHOCTH.

14 - 15 | Tema 2 (okoH4YaHue). 3aa4M JJI51 BOJTHOBOI0O YpaBHeHUus1 B | Bcero ayAMTOpHBIX 4acoB
HEOrPpAHUYEHHBIX 00J1aCTAX. 2 [0 [0
Pewmenne 3agaun Komm a1 TpeXMEpHOTrO OJHOPOIHOTO Omnunaitn
BOJIHOBOIO ypaBHeHus. Pemenne 3anaun Komm s 0 0 0
JBYMEPHOT'O OJJHOPOAHOrO BOJIHOBOTO ypaBHeHUs. [ IpuHiun
['rolirenca.

15-16 | Tema 5. Knaccupukanus nuddepennuaibHbix ypaBHeHuil | Becero ayAMTopHbIX 4acoB
B YACTHBIX NPOM3BOIHBIX. 3 [0 [0
OO6mmit B MuHeHOTro qudpepeHnaTbHOTO ypaBHEHUS Owuaitn
BTOPOT'O MOPSAKA C IByMS] HE3aBUCUMBIMU I1EPEMEHHBIMHU. 0 0 0
Ycnosue paspemnmoctu 3anaun Komm.

Xapakrepuctuku. Knaccudukanus ypasHenuid. [IpuBenenue k
KaHOHMYECKOMY BH]TY.
6 Cemecmp 30 30 0

1-7 Paznen 1 14 16 0

1 Tema 1 (okon4yanmue). MaremaTuyeckue MoaeIu Bcero ayutopHbIx 4acoB
(pu3nvYecKnX Npoueccos. 1 [0 [0
['paBuTaliMOHHBIN NOTEHIMAT U ypaBHeHUE Jlamaca. Ounaiin
[Ipumepsl cranmoHapHbIX sABiIeHUN. [loTeHIIMaNbI 0 0 0
(37IeKTPOCTATUIECKUI, TOTEHIIAJI CKOPOCTEH | 1Ip.).

IToctaHoBKa KpaeBbIX 3aj1a4. 3agauu Jupuxie u Helimana.
1-3 Tema 6. 'apmonuyeckune pynxuun. @ynkuus I'puna Bcero ayiutopHsIX 4acoB

3agayu Jupuxiie nias ypasaenus Ilyaccona.

®opmyisl ['prHa n ux ciencreus. MHTErpabHoe
npeJcTaBiIeHue TapMoHnueckoi pyHkuuu. CBoiicTBa
rapMoHnyecknx GyHkmuii. Teopema o cpegHeM 3HaYECHUN
rapmMonudeckoil pynkuu. [punimn Makcumyma ais
rapMoHnueckux ¢pyHkiuil. Koppekrnocts 3agaun Jupuxie
Juist ypaBHeHus [lyaccoHa.

5 | 8 | 0
Omuiaiig
0 0 0




Oyukuus ['puna 3agaun Jupuxie niig ypasHenus [lyaccona.
®dopwmyiia, naromias penieHue 3agaun Jupuxie uepes
uHTErpaibl OT QyHKuuH ['puHa. @u3udeckuii cMbICH GYHKIUN
['priHa ¥ €e OCHOBHBIE CBOMCTBA.

Tema 7. MeToa NOTEeHUMATOB.

[ToTeHumanpl TOYEUHOTO 3apsAia U TOUEYHOTO AUMOJIS.
[Torennuanst (00BEMHBIHN, POCTOTO CIIOS, IBOMHOTO CJIOS) U
HX POJib B TeOpHH ypaBHeHui Jlamiaca u [Tyaccona.
[ToTennumanbl Kak HeCOOCTBEHHBIE UHTETPAJIbI, 3ABUCSIIINE OT
napameTrpa. OOBEMHBIN TOTEHIIHA U €r0 CBOWCTBA.
[Torenman npoctoro cios u ero cpoiictea. [loreniman
JIBOMHOTI'O CJIOSA ¥ €r0 CBOMCTBA. PellieHne OCHOBHOHN 3a1auu
3JEKTPOCTATUKYU TIPH MOMOIIM MOTEHIIUAJIA TPOCTOTO CIOS.
Pemenue 3agaun Jupuxine qis ypasaenus [lyaccona metonom
noreHuuanos. Pemenne 3anaun Helimana 1 ypaBHEHUS
[Iyaccona METOOM NOTEHIIMAJIOB.

Bcero ayiuTopHbIX 4acoB

8 | 8 |0

Owntaiin

0 0 0

8-15

Pazgen 2

16 14 0

8-11

Tema 8. Huimnapuyeckue GpyHKIMH.

Teopema 00 OrpaHMYEHHBIX U HEOTPAHUYCHHBIX PEIICHUSIX
OCHOBHOTO YPaBHEHHsI TEOPUHU CHEIHATBHBIX (QYHKIUH.
I'amma-dynkius Ditnepa. Ypasaenue beccenst. [Toctpoenne
OTrpaHUYEHHOr0 peleHus ypaBHeHus beccens. @yHkuus
beccens orpunarensaoro nopsiaka. @ynkiusa Bebdepa.
Jluneitnast HezaBucuMocTh GyHkIMH beccens u pyHKmM
BebGepa. ®opmyisl nudhepeHIupoBaHs MITHHAPHIECKUX
byukuil. Hunuaapudeckue pyHKINY MOTYIETOro MOpsiIKa.
Hynu nunuaapruyecknx GyHKIUH 1 uX cBoiicTBa. MIHTETpassl
OT MpOU3BeIeHUs IWIHHApUYecKuX QyHkumii. [lepsas kpaeBas
3aJjaua Ha COOCTBEHHBIC 3HAUCHUS s ypaBHeHUs beccens.
MoaudunmpoBanHoe ypaBHenue beccens. OCHOBHbBIE
cBoiicTBa MoaudumpoBaHHbIX QyHKIMiA beccers.

Bcero AYAUTOPHLBIX YaCOB

7 | 10 |0
Omutaiig
0 0 0

11-15

Tema 9. Kitaccuyeckue OpTOroHaJbHbIE MOJMHOMBI M
cepuyeckne pyHKIUH.

OcHOBHOE ypaBHEHHUE TEOPUHU CHIEIUAIBHBIX QYHKIUN B
clly4ae JIByX 0COOBIX TOUEK. Y CIIOBUE CaMOCOIPSHKEHHOCTH
oreparopa KpaeBoil 3aauH.

YpaBHEHU TANEPreoMeTPUIECKOTO TUIa. Penienus B Buie
MIOJIMHOMOB, UX OCHOBHBIE CcBOMcTBa. @opMmyna Ponpura.
[Tonunowmst Jlexxannpa, Yebsimesa — Jlareppa, YeObImeBa —
OpmurTa.

[Tpucoenunennsie pynkunu Jlexanapa. Chepuieckne u
11apoBbie QYHKIUH.

Bcero AYAUTOPHLBIX YaCOB

9 | 4 |0
Omnutaiig
0 0 0

CokpallieHHbIe HANMEHOBAHUST OHJIAMH OTIIIHIA:

O6o03una | [loiHoe HaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIMHA
BM Bunieo-maTepuaisl

AM Aynno-Matepualibl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEepaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

[Ipu ocBoeHMM JAaHHOW AMCUHUIUIMHBI OCHOBHYIO POJIb UTPAIOT ayJUTOPHBIC 3aHSATUS B BUJE
JIEKUMHA U CEMHHAPOB, a TAK)KE CAMOCTOSATENIbHAS Pad0Ta CTYJCHTOB, 3aKII0YAIOIIAsACA B BHIIIOJTHEHUN
JIOMaITHEero 3aaaHus. UToObl CTUMYIHpPOBATh TBOPUYECKUN MOTEHIMAN CTYACHTOB, YaCTh CEMHUHAPOB
MIPOBOJIUTCS. B MHTEPAKTUBHOM PEKUME.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMM M MX WHIUKATOPOB) MOCPENCTBOM MEPONPHUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIINHE.

CBa3p Mexay (opMHUpPYEeMBIMH KOMIIETEHUUSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IIPEJCTaBIICHA B ClleAyIoLIeH TadnuLe:

Komnerennus HNuaukaropsl ATTecTallHOHHOE ATTecTallMOHHOE
0CBOCHHSH meponpustTue (KII 1) meponpustTue (KII 2)
OIIK-1 3-OI1K-1 9, B/13-8, B/13-16 9, bJ13-7, BJ13-15
V-OIIK-1 9, bJ13-8, B/I3-16 9, bJ13-7, BJI3-15
B-OIIK-1 2, BJ13-8, BJ13-16 2, BA3-7, B/13-15
TIK-2 3-T1K-2 9, bJ13-8, B/I3-16 9, bJ13-7, B]I13-15
V-IIK-2 9, B/13-8, BJI3-16 92, b13-7, BJ/13-15
B-TIK-2 9, bJ13-8, B/13-16 9, bJ13-7, BJ13-15
VK-1 3-VK-1 9, B/13-8, B/I3-16 2, b13-7, BJ/13-15
V-VK-1 9, BJ13-8, BJ13-16 9, bJ13-7, B]13-15
B-VK-1 9, bJ13-8, B/I3-16 9, bJ13-7, B]I3-15
VKE-1 3-YKE-1 9, BI3-8, B/I3-16 2, bA3-7, B/13-15
V-VYKE-1 9, bJ13-8, B/13-16 9, bJ13-7, BJ13-15
B-YKE-1 9, B/13-8, B/I3-16 2, b/13-7, BJ13-15

HIkanabl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBIEHHOIO
MaKCUMAaJIbHOTO Oaia BKIIIOYMTENbHO. MTOroBast arrectanus o AMCUUIUIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBiIsIeT co00il cymmy OamoB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUH
3aJlaHui B paMKax TEKYILEro U IpOMEKyTOUYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKaJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJuI0B OAJUILHOM IIKaJIE ECTS Y4eOHOU JUCITUTIIMHBI

OreHKa «OTIMYHO) BBICTABISETCA
CTYZAEHTY, €CIIH OH IITyOOKO U MPOYHO
YCBOWJI IPOTrPaMMHBII MaTepHad,

90-100 5 — «omauyHo» A




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3
«Y00871€eMEOPUMENILHOY

Or1reHKa «XOPOII0Y BEICTABISIETCS
CTY/CHTY, €CJIM OH TBEPJO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIIECTBY
M3Jaraer ero, He JOMycKas
CYII€CTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

OneHKa «yIOBIETBOPUTEIHHOY
BBICTABJIACTCS CTYJCHTY, €CIIH OH MMECT
3HaHUS TOJIBKO OCHOBHOTI'O MaTepHaa,
HO HE YCBOWJI €T0 AeTaslel, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
($OpMyIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuala.

Hwuxe 60

2
«HEY0081emM8OPUMENLHOY

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O
COOTBETCTBYIOIIECH TUCIUILIHHE.

8.

YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU C 54 3apgauu 1 ynpaxHEHHsI TI0 YPaBHEHUSIM MaTeMaTHUYeCKOW (PU3UKH : yueOHOEe rmocodue,

Mocksa: ®usmataur, 2012

YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

2. O U 15 [paktrueckuit Kypc nudepeHnaIbHbIX YPAaBHEHHN 1 MATEMaTHIECKOTO

MOACIIMPOBAHUA. Kiaccnueckne 1 HOBBIE MCTOBI. Henuneinple MaTeMaTHYECKHAE MOACIH.

CuMMeTpHs ¥ IPUHIIUITEI HHBAPUAHTHOCTH : yueOHoe nocobue, MockBa: ®usmatiut, 2012

3. DU I'71 YpaBHeHHs MaTeMaTHYeCKON GU3UKHU B mpuMepax u 3agadax Y. 1, , : MUDHU, 2008

4. DU T'71 YpaBHeHus maTeMaTuyecKoil pusuku B mpumepax u 3agavax 4. 2, , : MUDU, 2008

5. 517 H62 Jleknuu 1o ypaBHEHHSM U METOJIaM MaTteMaTtudeckoi ¢pusuku : , A. @. Hukudopos,

Honronpyaustii: UaTemnnext, 2009

JOITOJIHUTEJIBHA S JIMTEPATYPA:




1. O b 90 CoopHuk 3a1a4 o MareMaTudeckor Gpusuke : yaueoHoe nocooue, Mocka: dusmariur,
2004

2. DU 11 54 CripaBOYHHUK 110 TMHEHHBIM YpaBHEHUSIM MaTeMaTHuecKol ¢pu3uku : , MockBa:
®usmataut, 2007

3. 517 B57 YpaBHeHus MmaTeMaTHuecKoi Gpu3KKy : yueOHUK A7 By30B, MockBa: duzmatiut, 2008

4. 517 M54 Metopn pa3aeneHus NepeMEHHbBIX | METOJUYECKUE PEKOMEHAAIMN K TTPOBEACHUIO
MpaKTUYECKUX 3aHsITuH, , MockBa: MUD®U, 2007

5.517 I'71 YpaBHeHust matematuyeckoil pusuku B mpumepax u 3agavax 4. 1, , : MUDU, 2008
6. 517 I'71 YpaBHeHHs MaTeMaTH4ecKoi pu3uku B mpumMepax u 3agadax 4. 2 , , : MUOU, 2008
7. 517 K72 YpaBuenus matematuueckoit pusuku Y.1 , , : MUDU, 2007
8. 517 K72 YpaBuenus matemaruueckoit pusuku Y.2 , , : MUDU, 2008

9. 517 C23 COopHHK 3a/1a4 TI0 ypaBHEHUSAM Matematnaeckon pusuku : , [lox pen.Bmagumuposa B.C.,
Mocksa: ®uzmatiaut, 2004

10. 517 T46 YpaBuenus MmaremMatuueckon pusuku : Yued. mocodue ajisi By30B, THXOHOB
A.H.,Camapckuii A.A., MockBa: MI'Y; Hayka, 2004

I[MPOI'PAMMHOE OBECITEYEHUE:

CrnenmanbHOE MporpaMMHOE oOecTiedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUIIINHBI

CrennanbHOE MaTepUaTbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

1. 3ammra 00abIIOro JOMAIIHETO 3a0aHUS

Jlng artrectanuu paszenoB (T.e. JOMyCKa K AK3aMEHY) CTYIEHTHI JOJDKHBI BBIOJHUTH U
3aIUTUTH OOJIBIIIOE JoMarnHee 3ananue (013). b3 Beimaercss B KaXaoM ceMecTpe u cocTout u3 10
3amad. [Ipy 3amurTe OOJBIIOTO JIOMAIIHErO 3aJaHus 3a KOKAYI0 3alMIICHHYIO CTYJICHTOM 3aJady
BBICTaBIIsIeTCSA 5 Oa/uIoB. 3ajauya cUyuTaeTCs 3allMIICHHON, €CIM OHAa BEPHO IMOCTaBJIcHA M peIlcHa, a
CTYZICHT OTBETHJI Ha BCE 0€3 MCKIIFOUCHHS BOIPOCHI 3K3aMEHaTopa 1o 3TOH 3amave. J[is arrecranuu
KaKJOro pasjena CTyIEHT IOJDKeH 3allUTUTh He MeHee Tpex 3amad (15 OamnoB). MakcumanbHOE



yuciao OamnoB 3a paszen (25 6auioB) CTYJAEHT IMOJNydaeT B Clyyae 3allMThl BCEX IATH 3ajad,
COOTBETCTBYIOIIMX 3TOMY pa3zeiy.

[Tpu oopmiennn 613 clieayeT MOMHUTH, YTO KaKJas 3a/la4a HAUMHAETCS C MAaTeMaTHYeCKO
(a He cioBecHOM) mMocTaHOBKH. [Ipu OTCYTCTBUHM TakoBOW 3ajaya Jake He Oy/eT paccMaTpuBaThCS.
Ecmu B Xone pemenns 3a1a4a paclieruisieTesl Ha HECKOJIBKO BCIIOMOTATENBHBIX 33134, /IS KaXI0i u3
TaKUX 337a4 HEOOXOIMMO BBIMHUCATh MOJIHYI0 MAaTEMAaTUYECKYIO TTIOCTAaHOBKY.

Kaxxnas 3agaua gomkHa OBITH JOBeIEHA A0 OTBETA, MPHUYEM BCE MHTETPaNIbl JOJKHBI OBITH
BbIUKCIIEeHBI. Ecu X0Ts Obl OIMH WHTETpaN HE B3AT, 3a]]a4a HE 3aCYUTHIBACTCS.

OTBeT, KOTOpBIH BbI MOJYYUTE B XOJI€ PELICHHS, MOXKET M HE COBNAJaTb C OTBETOM,
MIPUBEJICHHBIM B 3aJauHUKe. Bo-mepBbIX, B 33Ja4HUKaX BCTPEYAIOTCS OINEYATKU, BO-BTOPBIX, yueOHbIE
3aJja4i MOTYT OBITh PELICHbI Pa3IMYHBIMH crIoco0aMu. Pa3Hbie criocoObl pemeHust MOTyT IPUBOIMTH K
pa3HBIM IPEACTABICHUSAM PEIICHUST HECMOTPS Ha TO, YTO 3TO OyJeT ojHa u Ta ke ¢pyHKuus. OcobeHHO
3aMeTeH ATOT 3 ekt npu noxydeHnn pemeHuit MetogqoM Oypbe B cilydae HEOTHOPOTHBIX 3a/1a4.

3arsaruBaTh C pelIeHHEeM 3ajJad JO0 KOHIA ceMecTpa He cienyeT. boibmum 3aganueM 0713
Ha3bIBAaeTCsl HE MOTOMY, YTO 3aJa4 MHOIO, a MOTOMY, YTO OOJBIIMHCTBO 3aJad TPeOyeT CII0KHBIX
IPOAOKUTEIBHBIX BBIYMCICHUI. 3a OJHY HENENI0 CaMOCTOSTENbHO cleiaTh 043 U3 JecsATKa 3adad
MOTYT JIMIIIb OYEHb HEMHOTHE CTYAEHTHI. ByZieT HeCKOJIbKO CaMOHAAESHHO 10JaraTh, YTO MMEHHO BBI
OTHOCHUTECH K UX YHCITY.

3ammra 013 U1 OOJNBIIMHCTBA CTYJICHTOB — MEPONpPHUSATHE HE HA OJWH U He Ha aBa jaHA. C
MIEPBOTO pa3a 3alIUTUTH OJ13 HE yJaeTcs MouTH HUKoMy. [loaToMy aist TOro, YTOOBI 3alIUTUTE 013 A0
Hayajla 9K3aMEHOB, HEOOXOIUMO clieJaTh MaKCUMaJIbHO BO3MOXKHOE YHCIIO 3aad K MEepBOM 3alluTe.
W, pazymeercsi, He MpOITyCKaTh HU OJHOW 3alMTHI, MMOCKOJBKY WX YUCIIO OrpaHHuYeHO. Bno6aBok,
3a/la4M Jierdye BCEro 3allMIlaTh Ha MEpBbIX MOMbITKAX, T.€. 10 Hayana 3ayeTHod Heaenu. [lpuumna
MpocTa — MOKa 3alIMINACTCS MHOTO CTYJIEHTOB, Bbl MMEETE HEIUIOXOW IMIAHC OBICTPO BBISICHUTH
TOHKOCTH Ballled KOHKPETHOHM 3alayM y TeX, KTO YK€ 3allUTUI 4To-TO momobHoe. Bo Bpems ke
3a4eTHOM Helenu OOBIYHO CHpAIIMBaTh YK€ HE y KOro, JIMOO Ha 3TO HY)XHO MHOI'O BpPEMEHH.
[TomHUTE, 4TO 3aUUTUTH OA3 BO BpeMs SK3aMEHAIIMOHHOW CECCHM yNaeTcs HEMHOTHM, a BO BpeMs
nepeciad 3K3aMEHOB — TaK U BOBCE €MHUIIAM.

[Tpu pemiennyn 3a7ay B TEUYCHHE CEMECTPa HE CTECHSMTECH CIIPAIIUBATh MPETOAaBATEIs, CITU
BaM YTO-TO HEMOHSTHO. [ J1aBHOE 371eCh — YeTKO c(OpMyIMpOBaTh MHTEPECYIOIIYIO0 Bac Ipodiiemy.
Ecmu npenoiaBaTens BaM He OTBETHII, CIPOCUTE emle pa3. [loMHUTE, 4TO B TaHHOW CUTyallid UMEHHO
BbI JIOJKHBI ITPOSIBIIATH HHUIIMATHUBY.

2. Tlocemenue NeKUUNA U CEMUHAPOB

Bo3MokHO, B mpupose U CyIIECTBYIOT CTYAEHTHI, CIIOCOOHBIE cIaTh Kypc, HE MOCETUB NpHU
9TOM HHM OAHOTO 3aHATHA. HO momoOHBINi SKCIIEpUMEHT, KaK MPaBUIIO, 3aKAaHUYUBACTCS OTUUCIICHHEM.
Tak uto xoauTh W pabortaTh npupercs. [IpuyemM nMpocTo XOAUTh W HUYETO HE JeNlaTh — COBEPILIEHHO
OecCcMBICIIEHHO, TIOCKOJIBbKY 3a nocenieHus noka emie B MU®U ouenku penko crasar. Pa3 yx npunuin
— paboTaiiTe, 3aaBaliTe BOIIPOCHI MIPETIOIABATEISIM, OHU ITO JIOOSIT.

3. Pabora Ha JeKIHIX

[Tpu 3ammcu neknuii 00sA3aTeIbHO 3aITUChIBANTE TO, YTO TOBOPUT (M HE MHIIIET) MPEIO aBaTeNb
— BCE JTU 3aMeuaHusi, OTOBOPKH, JOTMOJIHHUTEIbHBIE cOooOpakeHUs W Tak nainee. [lomHHTE, uTO Ha
JK3aMeHe Bac MOTYT (M OyayT) TOHSATH IO BCEMY KypCy, @ BOBCE HE TOJBKO IO SK3aMEHAIIMOHHBIM
BOIlpocaM. 3HAHUE TOJBKO JIMIIb 3K3aMEHAIMOHHBIX BOMPOCOB BaM HE TapaHTHPYET Jlaxe



MUHUMAaIbHOMU OL€CHKHM, OCHOBHAasA CJIOXHOCTh 3K3aMCHOB — MMCHHO BOT B 3THUX AOIIOJHHUTCIIBHBIX
BOIIPOCAaX.

Ecian na JICKOUAX MperoaaBaTeiib JacT YHPAXKHCHHUA — CTapaf/'ITeCIa HuX cacjiaaTthb B TOT XK€ OCHBb.
HNnuaue 336YI[€T€, B KakKOM KOHTEKCTE€ OHHM BO3HHMKadh. A BOT TaKHE BOT YOpa)XHCHHUA — OYCHDb
XOPOIIMH TONOJIHATEIBHBIN BONPOC Ha IK3aMEHE.

4. PaboTa Ha cemMmuHapax

Martematuueckass (Qu3MKa — MpeAMET OYeHb CIOXHBIA. Ecium Bbl Qymaere, 4TO MPOCTO
NepenucaB ¢ JIOCKH pelIeHHe KakoW-HHOyIb 3a/71a4d Bbl HEMEUIEHHO HAy4YMTECh €€ pelaTh, TO BB
3abmyxnaerech. [loaToMy mMOBTOpsiiTe Marepuan CEMHHApOB JOMa, MPOJENbIBasi BCE BBIKIIAJIKH.
Oco0eHHO Te, KOTOpBIE MPETo1aBaTellb He BHIIMCHIBAN HA JIOCKE, MoJlaras uX oueBuAHbIMH. Eciu uto-
TO HE ToJyd4aercsi, GOPMHPYWHTE CIHMCOK HpobieM. A manblie — CM. MOCIEIHUHN ab3al pasnena
«3amuTa OOJILIIOrO JOMAIIHETO 3aaHUs».

[TomHMTE, UTO MMOYTH BCE CEMUHAPBI — YHUKAJIbHBI. BCEBO3MOXHBIX METO/0B U TOHKOCTEH UX
MPUMEHEHHUS B MaTeMaTU4ecKol (U3HMKE CTOJIbKO, 4YTO pa3dupaTh OAHM W T€ K€ 3aJaud Ha
OPOTSKEHUH HECKOJIBKUX CEMHUHApOB Yy TMpernojaBaTesied MpOCTO HET Bo3MoKHOCTU. [losromy
MPOMYCK Ja)kKe OJHOTO — JIByX CEMHHApOB JOBOJIBHO 3aMETHO CKa3bIBAETCS HA BalleM NOHUMaHWUU
MaTeMaTH4ecKO (pU3MKM (M HE B JYUIIYIO CTOPOHY).

5. Pemrenue 3aad BO BHEAyAUTOPHOE BPEMsI

[Tpu pemeHny 3a1a4 M0 MaTEMATUYECKON (PU3MKE B JOMAIIHUX YCIOBHSX OOJBIIYIO TIOMOIIH
MOTYT OKa3aTb 3aa4YHUKH, €CJIM Bbl HAYUUTCCH IIPAaBUJIbHO UX UCIIOJb30BaTh. OcobenHo IEHEH B 3TOM
oTHomeHun 3amadyHuk b. M. bynaka, A. A. Camapckoro m A. H. TuxonoBa. Ero HemomepHas
TOJIIIMHA OOBSCHSIETCSI BOBCE HE OONBIINM KOJIMYECTBOM 3afad, a OYeHb HOJPOOHBIMU OTBETaMH,
BKJIIOYAIOUIMMH WHOTAA BOOOIIE Bce HEOOXOAMMBIE BBHIKIAAKU. [103TOMY ecnu 4TO-TO HEMOHSTHO, a
CIIPOCUTH HE Yy KOTO, — UIIUTE TIOX0XKHE 3aJjauul B 3a1a4yHuKax. [louTn HaBepHsKa 4TO-HUOYAb HalieTe
HE B OJHOM, TaK B apyroM. Koe-kakue 3a7auu MOXKHO HaWTH M B y4eOHHMKaX, HO MX TaM ropaszio
MCHBIIIC.

6. Dx3aMeH

CrnenyeT HOMHUTB, YTO SK3aMEH — YCTHBIN. Tak YTO €ciu y Bac MOJHOCTBIO BBIHMCAHBI OTBETHI
Ha BOIIPOCHI HK3aMEHAIIMOHHOT 0 OMieTa, HO CKa3aTh IPH 3TOM Bbl HUYETO HE MOXETE, TO PE3yIbTaTOM
OKa)KeTCsl HEYJOBJIETBOPUTENbHAS OLleHKa. [foMHMTE, 4TO caMBbIMU 4acTBIMU BOIIPOCAMH Ha DK3AMEHE
OyAyT cleIyIoLHe: a 4To 3TO 3a OyKBa; a KaK U3 3TOW CTPOUKH CIIEAYET Ta, YTO IMOHMKE; a YTO y Bac
BOT 3TOT CUMBOJI 0003HAYaeT; Hy U TOMY IOJJOOHOE.

[Tpu oTBeTe Ha BOMpPOCH OmileTa y Bac Ha SK3aMEHAIIMOHHOM JIUCTE JOJDKHBI MPUCYTCTBOBAThH
oTBeTHl Ha 00a Bompoca. Eciu BbI OniecTsiiie OTBETHIM Ha OAWH BOIIPOC, HO HUYEro HE 3HAETEe 10
BTOPOMY — HEYJOBJIETBOPUTENIbHAS OLIEHKAa rapaHTUPOBaHA, MpHUYEeM O3 BCSIKUX JOMOJIHUTEIbHBIX
BonpocoB. [loaTomy Beerna HaunHalTe ¢ caMoro mpocToro Bompoca. Eciu XoTh 4yTo-HUOYb MOXKETE
BBIJIaTh 110 0O0OMM BOIIPOCAM — y BAaC €CTh HEIUIOXOM IIaHC U30eXkKaTh nepecaayH.

He cnenyer nymars, 4TO Ha 3K3aMEH BBIHOCUTCS TOJIBKO TEOpHUS. DK3aMEH CHAETCS 10 BCEMY
Kypcy, TaK 4YTO KaKHe-TO CPaBHMUTEIBHO IPOCThbIE 3a/aud 005A3aTEJIbHO JOCTAaHYTCSI UMEHHO BaM.
Oco0eHHO 4YacTO B KayecTBE TaKUX BOIPOCOB BBICTYNAET MOCTAHOBKA 3ajay, TaK YTO YYHUTECh MX
craBuTh. He crecHsiitech mpuOerath K MOMOILM 3/pPaBOrO CMbICTa W (PU3MUYECKUX aHAJIOTHHA MpHU
OTBETE Ha JIONOJHUTENIbHBIE BOIIPOCHI. Yalle BCEro HUUEro Apyroro ot Bac U He TpeOyeTcs.



OTBeuaTh Ha BOIPOCHI MpeEnoaBaress ciaelyeT 00ApO U C YBEPEHHBIM BHJIOM, XK€ €CJIU BbI
HeceTe MOJIHYK axuHero. Beeraa ecTh miaHc, 4TO Bac CIyIIAalOT HEBHUMATENIbHO. BrlpaxeHuil Thma
«I10-MOEMY», «MHE KaKETCA», «s TOYHO HE NMOMHIO» M T.I. HE CIEAyeT yHOTpeOJsATh HU B KOEM
cily4ae.

He Toponureck ¢ oTBeToM Ha Borpoc npenogasatens. [logymaiite XoTs 6bI HECKOJIBKO CEKYH.
He xaxnplit nmpenogasarens JacT BaM IIAHC UCIPABUTh JTOMYILEHHYIO OLINOKY.

Hy u camoe riaBHOE — K 9K3aMeHY clieyeT roroBuThes. He mpeneOperaiite STUM MPaBUIIOM.

7. Opranu3zaiusi KOHTPOJIsSI yCIIEBA€MOCTH CTYJEHTOB

Opranu3zaiiuss KOHTPOJS yCIEBAaEeMOCTH CTYJIEHTOB MPOBOAMTCA C HCIOJIb30BaHHEM (HOHA
orieHouHbIX cpeAcTB no nanHo auctuiuinae (POC). oupg ouenouynsix cpeacts (POC) — apusercs
HEOTHEMJIEMON YaCThIO YUYEOHO-METOIMYECKOrO0 KOMIUICKCA Y4YeOHOW MUCHUIUTHHBI «YPaBHCHHS
MaTeMaTH4ecKo (pU3MKM» W MpeaHa3HAYEH /I KOHTPOJIA U OIEHKH 00pa30BaTEIIbHBIX JTOCTHKEHUN
00y4aroluxcsi, OCBOUBILUX MPOTrpaMMy JAaHHON AUCUHUILIHHBI.

HpI/I MNPOBCACHUHN TCKYLICTO KOHTPOJIA YCHCBAECMOCTU II0 JUCHUIIIIMHE ((YI)aBHeHI/IH
MaTeMaTHYECKOM (I)I/I3I/IKI/I» HCITOJIB3YTIOTCH
- bonpiioro nomamiHero 3agaHus

PyOexxHbIil KOHTPONH MpoBOANTCS HAa 8 U 16 Hexerne Ha 5 cemecTpe U Ha 8 U 15 Henene Ha 6
cemectpe. [IpoMekyTOUHBI KOHTPOJIb BBICTABJISIETCS HAa OCHOBE SK3aMEHa Kak Ha 5, Tak W Ha 6
ceMecTpax.

ITpu 3amuTe OOJBIIOrO AOMAIIHErO 3aJaHus 3a KaKIYI0 3allMIICHHYIO CTYAEHTOM 3ajady
BBICTaBIIsIeTCS 5 OayuloB. 3a7aya CUMTAETCS 3AIMIICHHOM, €Clii OHa BEPHO MOCTaBJIEHA U pEeLIeHa, a
CTYACHT OTBETHJI Ha Bce 0e3 MCKIIIOUEHMs BOIPOCHI 3K3aMeHaTopa 1o 3Toi 3anauve. J{is arrecranuu
KaX/I0TO pa3lieia CTyJEHT JOJDKeH 3allUTHTh He MeHee Tpex 3aaay (15 Oamnmos). MakcumanmbHOE
guciio OayoB 3a pazgen (25 0amioB) CTYACHT MONydYaeT B CiIydae 3alluThl BCEX MSTH 3ajad,
COOTBETCTBYIOIIUX 3TOMY pa3feiy.

11. YYEBHO-METOJIWYECKHE PEKOMEHJIAIIAU JJISI IPEIIOJIABATEJIEM

1. IlpoBeaeHre ceMUHAPCKUX 3aHITUH, OCEHHUI CEMECTP

HaumHaTh mpakTHUECKHe 3aHATHUS CIEAYeT C IOCTAaHOBKM 3a/lad MaTeMaTHYeCKOH (DU3UKH.
[ToctaHOBKe 3ajjau HEOOXOJMMO YAEIUTh HE MEHee TpeX CEeMHMHapoB, Ooibine — Jyumie. Ha
MPAKTUYECKUX 3aHATUAX JOJDKHBI OBITh pa300paHbl MOCTAHOBKM CMEUIAHHBIX KpPaeBBbIX 3a1ad IJis
YPaBHEHHsS MaJbIX MOINEPEYHBIX KOJIEOaHWH CTPYHBI, MAJbIX HPOJOJBHBIX KOJEOAHHH CTepXKHS,
OJTHOMEPHOTO YpaBHEHUS TEIUIONPOBOJHOCTH M IU(PQy3un, a Takxke 3amad ¢ TererpapHbIMU
ypaBHeHHSAMHU. [Ipy HaTMUUM BpEMEHH MOXKHO TAKXKe yIEIWTh BHUMAHWE 33/a4aM Uil ypaBHEHHN
Jlarmmaca u IlyaccoHa: 3amayaM 3JEKTpO- ¥ MarHUTOCTATHKH, 3a/ladaM OIPEIEJICHUS] CTAaIlHOHAPHON
TeMITEpaTypbl U JIp.

[lapy cemmHapoB ciemyeT BBIACTUTH Ha pemieHue 3amgad llrtypma —— JluyBwmis o
POACTBEHHBIX UM KpaeBbIX 3a/1a4 Ha COOCTBeHHBIE 3HaYeHUs. [Ipu 3TOM cienyer paccMOTpeTh B TOM
quCciie U TaKUe 3a]1a4i, B KOTOPBIX UMEETCs OTJIMYHAsL OT NOCTOSAHHON BecoBas (yHkuus. [Tlonesno npu



pelIeHNH KaXJI0M 3a7a4ll HE TOJBKO HAXOAUTh COOCTBEHHbIC 3HAYECHUSI U COOCTBEHHBIE (YHKLIUHU, HO
Y BBIYHCIIATH KBaJIpaT HOPMBI COOCTBEHHBIX (DYHKIIMNA UCCIIETyeMO 3a1auH.

He meHee msATH ceMHHApOB 3a BEChb CEMECTp CIEAYeT YAEIUTh PELICHUIO 337ad METOJ0M
@ypre a1 ypaBHEHHMM rumnepOoaudyeckoro M napaboiuyeckoro TUIOB. JIBa 3aHsATUS cleqyer
BBINIUTh HA pEIIeHHE OJHOPOJHBIX 3aJad, OCTAJIbHOE — Ha pEelIeHWe HEOAHOPOIHBIX 3ajad.
O0s3aTenbHO TOJIKHBI OBITh Pa300paHbl 3a7jaul C KPAeBBIMU YCIOBUSIMH I1EPBOIO, BTOPOI'O M TPETHETO
pona. Ilpu pa3bope HEOAHOPOAHBIX 3ajad cjlexyeT IPOJEMOHCTPUPOBATH KaK MCIIOJIb30BAaHHE
npuHiuna J{roamens /Ui HEOAHOPOJIHBIX ypaBHEHHH (TMPH pas3ioKEeHUHM PELIeHHUsS MO COOCTBEHHBIM
(GYHKIMAM OJHOPOAHOM 3a7auM), TaKk U yCTPaHEHUE HEOJHOPOIHOCTEW MPHU MOMOIIM PACILEIUICHUS
HCXOJHOM 3aJaud Ha HECKOJBKO BCIIOMOTraTeNbHBIX 3ajad. [Ipm Hanuuuym BpPEMEHH MOXHO TaKXKe
IIPOJEMOHCTPUPOBATh PELICHHE 3a/1a4 MeT010M Dypbe B MHOTOMEPHOM CIIy4ae.

He MeHee nByX ceMUHApOB JOJDKHO OBITh YJEJIEHO PELIEHUIO 3ajad s ypaBHEHUS
TEIUIONPOBOAHOCTH MeTofoM (pyHkuuu ['puna. CiaemyeT mpoaeMOHCTPUPOBATh KaK PEIlIeHUE 3aJauu
Komm, Tak 1 pemienue nepBoid 1 BTOPOl CMEIIaHHBIX KPAaeBbIX 3a/1a4 Ha noJiynpsamoid. Takxke cienyer
pa300paTh HECKOJIBKO MHOIOMEPHBIX 3a/1a4.

ITpu HamMuMM BpeMEHM B KOHILIE CeMecTpa MOKHO IPOJAEMOHCTPUPOBAThH CTYJIEHTaM pEIICHUE
3a1a4 JJI1 BOJHOBOTO YPAaBHEHMsI METOJOM XapaKTEPUCTHK, a Takke penieHue 3agaun Komwm npu
nomotu dpopmyisl [’ Anambepa. Bo3MokHO Takke paccMOTPETh 3aJauu Ha MIPUBEICHUE YPaBHEHUN K
KaHOHMYECKOMY THUIly, a Takxke pemeHue 3agaud Komwm i1 HEOJHOPOJIHBIX YpaBHEHMM
rUNepOOINYECKOro TUIA.

2. IIpoBeieHne CEMUHAPCKUX 3aHATUI, BECEHHUN CEMECTP

Hauunate cemecTp cienyer ¢ noBropeHus Meroga Pypbe, HO yxke Ui 3a1ad C YPaBHEHHEM
Jlannaca wnu Ilyaccona. O0s3aTenbHO HYKHO YIIEIWTh OJUH CEMUHApP PEHICHHUIO 3a1ad AJs STUX
YpaBHEHUH Ha MJIOCKOCTH.

JIBa — TpU ceMHHapa JOJDKHBI ObITh BBIJCNICHBI HAa pelleHue 3aaa4uu Jlupuxie 1 ypaBHEHUH
Jlamnaca wu Ilyaccona. CryaeHTBl JOJDKHBI HAay4duThCsl CTPOUTh (GyHKIMIO ['puHa MeTogOoM
AJIEKTPOCTATUYECKUX M300paKEHUH, a TaKKe UCIOIb30BaTh (PYHKUMIO ['prHA MPH peleHnH KpaeBbIX
3a/1a4.

JlBa — Tpu 3aHATHS JOJDKHO OBITh BBIJCJIEHO Ha peHIeHHE 3a/Jad C MCIOJIb30BaHUEM
noreHuuanos. HeobxonnMo npoaeMOHCTpUPOBATh CIIOCOOBI BIYMCIEHUS BCEX TPEX MOTEHIIMAIOB KaK
UCXOJs W3 OmpenesieHus (T.e. BBIYMCIECHHEM COOTBETCTBYIOUIMX HHTETPAJOB), TaK M HCXOAS W3
CBOMCTB MOTEHIMANIOB (MIyTEM CBEACHUS K PEUICHHIO COOTBETCTBYIOIIUX KpaeBbIX 3aaay). CTyIeHTHI
TAaK)K€ JIOJDKHBI HAy4WThCS pellaTh KpaeBble 3aJauyd METOAOM MOTeHuuanoB. Jlid penieHus
BO3HHUKAIOMIUX MpPU 3TOM HHTETPAIBHBIX YpaBHEHHH I1e1ecO00pa3HO HANOMHUTH MpOCTEHIIne
CIOCOOBI WX pEIIEHHs: pEIIeHHEe HHTETPalbHBIX YPAaBHEHUH C BBIPOKIACHHBIM SOPOM M METOJ
MOCJIeIOBATENbHBIX NPUOMIKeHUH. [lpn HaaMuuM BpeMEHM MOXKHO TakXe MPOJAEMOHCTPHPOBATH
pelieHre 3a/1a4, B KOTOPbIX TpeOyeTcsl ONpeAeauTh IUNIOTHOCTh 3apsia, HHAYLIUPOBAHHOTO BHEUTHUM
MOJIEM HA 3aMKHYTOM IIPOBOASIIEH TOBEPXHOCTH.

He menee Tpex ceMHHapoB [OJDKHO OBITH HCIIOJIB30BAHO JJIS PEIIEHUS KPaeBbIX 3ajad
MetonoM Dypbe ¢ HUCHOIB30BaHUEM HUIMHApUYeCKUX (yHKuuMiA. B umcno pa3zbupaeMbix 3agad
00s3aTeNTbHO  JIOJDKHBI  OBITH BKJIFOUEHBI 33Jaud  C HEOJHOPOJIHBIM YpaBHEHHEM U (WJIH)
HEOJHOPOAHBIMH IPAHUYHBIMU yCIOBUSMHU. [Ipy Hanu4yuu BpeMeHu Takxke MoJIe3HO pa3o0parth 3a1aun
¢ MOAU(DUITUPOBAHHBIMH IWINHAPUIECKUMHU QYHKLIUSMHU.



JlBa — Tpu ceMuHapa CIeayeT BBIACIUTh HAa pElICHHE KpaeBbIX 3amad merogoM Dypwe C
WCIOJIb30BaHWEM ToNuHOMOB Jlexxanapa u cdepuueckux QyHkrwit. Cpeaw mpouero HEoOXOIUMO
pa3zobpaTh 33124, B KOTOPBIX HCIIOJIB3YETCsl IPOU3BOIIAs (GYHKIUS 1T TOJTMHOMOB JleskaHpa.

[Ipy HaMYMK BPEMEHH MOXKHO TaKXe TMPOJEMOHCTPHUPOBATH PEIICHHWE KPAaeBBIX 3a1ad, B
KOTOPBIX OJTHOBPEMEHHO TOSIBIISIFOTCS IMIIMHAPHYIECKUE U cheprueckne PYHKINH, a TAaKKe 3aad, TIe
MOSIBIISIFOTCS TTOJIMHOMBI Jlareppa wim Dpmuta. OHAKO clenyeT IOMHUTh, YTO TaKUE 33aJa4d BeCchMa
CJIO’KHBI U MOTYT OBITh BOCITPHHSTHI JIMIITH HAN0O0JIeE TIOATOTOBICHHBIMU CTYICHTAMHU.

3. 3amuTa OOJBIIOTO TOMAIIHETO 3aJaHus

Jlis mormycka K 9K3aMeHY CTYACHTHI JTOJDKHBI BBITIOJHUTH M 3AlIUTUTH OOJBIIOE JAOMAITHEe
3amanue (0a3). ba3 BeimaeTcs B kKaxkaom cemectpe. Kak mpaBuiio, MCHONB3YIOTCS JIBa OCHOBHBIX
crioco0a BbIAYU U 3aIUTHI 0/13.

[TepBorii crmoco0. Ha kaxmom ceMuHape CTyACHTaM BBIIACTCS HE MEHee OJHOW 3aJadd B
KauecTBe JOMAIIHero 3aJaHus (UId BCeX CTYJIEHTOB — OJHU W Te ke 3anauu). Ha crnenyromem
CEMUHApe CTYAEHTHl JOJDKHBI JaTb OTYET O BBINOJIHEHUM HTOro 3ajgaHus. llepmonnuecku Ha
CEMHUHapax cleayeT YCTpPauBaTh CaMOCTOSITENIbHbIE paObOThl B BUJE PEHICHUS MPOCTHIX 3a7ad U 3a7ad
cpenHeil cnoxkHocTu. K KOHIy cemecTpa y 4YacTH CTYJIEHTOB HaKallJMBAaeTCsd [JOJI B BUIE
HEeC/eNaHHBIX JOMAITHUX 3a/1a4 U HEPEUICHHBIX CAMOCTOSITEFHBIX PaboT. 3ammra 013 3aKII0YaeTcs B
YCTPAHEHUH 3TOr0 A0Jra. TEeXHUYECKHM 3TO BBITIAIUT KaK CTAHIAPTHBIM 3a4eT: 3a OrpaHHUYE€HHOE
BpeMsi CTyJIEHTaM MpeJiaraercss peluTh psiji 3ajad, He IMOJIb3ysACh HUKAKUMU HCTOYHUKaMH. [Ipu
9TOM KaXIbI pa3 CTyJIEHTaM IpeAJiaraloTcs pa3HbIle 3aJaud, YCIOBHE KOTOPBIX OHU y3HAIOT TOJIBKO
BO BpeMs 3amuThl 013. b3 cunraercs 3aniumeHHbIM, KOTga BCE JOJTH OKA3bIBAOTCS 3aKPBITHI. J{is
3aIUThI TAKOTO POJA CleIyeT MoAOUpaTh MPOCThIE 3a/1a4M U 3a/1a4K CPEAHEN CI0KHOCTH.

Bropoit croco6. Kaxaomy cTyneHTy 3a ceMmecTp MNpejaraeTcsl pemuTh (UKCUPOBAHHBIM
HaOop 3amay (11 KaXAoro CTyleHta — cBoil). LlenecooOpa3Ho maBaTh OT IIECTH IO JECATH 3ajad,
OXBaTBIBAIOIIMX Bce pasnenbl Kypca. llone3HO BKIOYUTH B 3TOT CIUCOK B TOM YHCIE U 3a0a4M
MOBBIIICHHOW CIIOKHOCTH. 3amuTta 043 mpoxoauT B ¢opme cobeceqoBaHMs, MPH ITOM CTYICHT
JIOJDKEH OTBETUTh HA BCE BO3HUKAIONIME Yy MPENOJaBaTENsl BOIPOCHI, KACAIOIIUECs XOJa pelIeHUs
KOHKpETHOU 3amauu. ba3 cumTaercs 3amuieHHBIM, KOT/Ia CTYJEHT IOJIHOCTHIO OTBETHJ Ha BCE
BOIIPOCHI MO BceM 0€3 HUCKIIOUeHMs 3agadaMm. Bo BpeMs 3aIuThl MOXHO Pa3pelluTh CTyJIEHTaM
MOJIH30BaThC JIFOOBIMA HUCTOYHMKaMH. KoOJIWYECTBO MOMBITOK 3alIUTHTh OJHY W Ty JK€ 3a7ady
OTrpaHUYMBATh HE CIENyeT.

Pazymeercs, MOXHO KOMOMHHPOBATH 00a 3TUX criocooa.

B HacTosiee BpeMsi 32 OCHOBY B3SIT BTOPOIl croco0 3amuThl 6/13. ba3 BeIaeTcs B KaKI0M
cemectpe u cocrout u3 10 3amau. [lpm 3ammuTe OONBIIOrO MOMAIHErO 3aJaHHs 33 Kaxaylo
3alMIICHHYIO CTYACHTOM 3a/lady BBICTaBJISETCS 5 0a/UIoB. 3aada CYUTACTCS 3AlIUIIEHHOM, €CITU OHA
BEPHO IMOCTAaBJICHA U PEIICHA, a CTYJACHT OTBETHJI Ha BCe 0€3 UCKIIIOUEHHUS BOMPOCHI 3K3aMeHATOopa 1o
3TOM 3amaue. /[ arTecTalu KaXXaoro pasjena CTyACHT JOJKEH 3alllUTUTh HEe MeHee Tpex 3anad (15
O6ayoB). MakcuManbHOE YHCIIO OAJTOB 3a pasnuen (25 6aioB) CTYIEHT MOJyYaeT B CIydae 3ailuThl
BCEX IIATH 3a/1a4, COOTBETCTBYIOIIMX ITOMY pa3leiy.

[Ipu pasymHom moabope 3aaay Ay 043 OOJbIIas 4acTh CTYJEHTOB, KaK MPaBHIIO, 3allUIIACT
013 10 OKOHYaHMA 3a4eTHOM Henenu. [lns Toro, 4yToObl MaKCHMHU3MPOBATh YHCIO CTYIEHTOB,
JOTMYIICHHBIX K 9K3aMEHY, HEOOXOJUMO MPEeIOCTaBUTh TPYMIE HECKOIBKO TMOMBITOK 3alIUTHI 0
Hayajla ’K3aMEHAlMOHHOW ceccuu. Jlyuiie Bcero 3To chenarh €lle A0 Hadalla 3a4eTHOM Hexenu. B
TEUEHHUE IK3aMEHAIMOHHOM CECCUM TaKXKE CIEAYET MPEAYyCMOTPETh MO KpailHEel Mepe OJIHY MOIbBITKY
3aIUTHI 0/13 1J1s1 HEYCIIEBAIOIIMX CTYICHTOB (HAIIPUMEP, BO BPEMsI IK3aMEHA).



4. TlpoBeneHue 7K3aMEHOB

[Tpu mpoBeneHUN dK3aMeHa HeOOX0IMMO COOI0IaTh Bce (hOPMATBLHOCTHU: BBIJICISITH HE MCHEE
OJTHOTO aKaJeMHUYECKOr0 Yaca Ha IIOJATOTOBKY OTBETOB 1O OwieraMm, TpeOOBaTh OT CTYICHTOB
3aIOJTHCHUS IIAITOK BCEX MCIOJIL30BAHHBIX MMM 3K3aMEHAIMOHHBIX JIUCTOB, NMPOCTABIIATH OICHKU H
MOJANKCH HE TOJBKO B 3a4eTKy, HO M Ha 3K3aMEHAI[MOHHBIM JIMCT, a TaKKe He BbIOpachIBaTh
9K3aMEHAlIMOHHbBIE JIUCTHI, MOCKOJIbKY OHH JIOJKHBI XpaHUTHCS Ha Kadenpe B TeUeHUE roja.

B xadecTBe TOMOTHUTENBHBIX BOIIPOCOB Jy4Ille BCETO MCIOIb30BaTh BOMPOCH], HE TPeOyIOIIHe
CKOJIbKO-HUOY/Ib CIOXHBIX BbIYHMCIeHHH. OCOOEHHO XOpOIIM B 3TOM IUIaHE BOIMPOCH HA PHCOBAaHHE
BCEBO3MOXKHBIX I'pa)UKOB, a TAaK)Ke IMOCTAHOBKA 3a/lad MaTeMaTH4eCKOW (Qu3uKh. J[OMOTHUTENbHBIC
BONPOCHI OYyKBaNbHO TIO OWieTaM 3aJaBaTh OOJBIIOTO CMBICIA HE HMMEET, T.K. 3TO OyJeT IUIb
MIPOBEPKOI CIIOCOOHOCTH K 3yOpeKKe MaTepHuaya, a He CIIOCOOHOCTH HAaXOJUTh PEIICHUE B CIOKHOU
CUTYaIlUH.

CrnenyeT MOMHHUTb, YTO SK3aMEH — 3TO HE TOJIbKO OTYETHOE MEpOINpPHUSATHE, HO U OJHA W3
HEOOXOAUMBIX (OopM 00pa30BaTEIBLHOTO Mporecca (HUYYyTh HE MEHEE BaKHash M CaMOIICHHAs, 4eM
JeKuuu uiM  cemuHapel). IlosTromy He criegyeT TpuU  BBICTaBIGHHWH OILIGHOK 3a DK3aMEH
PYKOBOJCTBOBATHCS MPEABIAYIIMMH 3acayraMu cTyAeHTa. M yX HH B KOEM clydyae Heb3s CTaBUTh
9K3aMEH «aBTOMATOM.

C npyroii CTOpPOHBI, HE CIEAyeT OLIEHWBATH CTYJEHTA C YUCTO (OPMATLHOW TOYKHU 3PECHUSL.
[TomuwuTe, uto B MUDU TOTOBAT PU3MKOB, a HE MaTeMaTUKOB. [103TOMY HaTU4He 3PaBOTO CMBICIIA H
YMEHHsI COOOpakaTh IPHU OTBETE HA JOMOJHATEIBHBIE BOIPOCHI 3aCTYKUBAIOT JOCTOWHOMN OIEHKH.

2. Opranu3zaiusi KOHTPOJIS YCIIEBAEMOCTH CTYIEHTOB

Opranuzaiusi KOHTPOJS YCIEBAa€MOCTH CTYJIEHTOB MPOBOAMTCA C HCHOJIb30BaHHE (OHMIA
o1leHO4HbIX cpenctB no gaHHou aucuumiuHe (POC). oup oneHounbix cpeacts (POC) — apnsercs
HEOTHEMJIEMON YacCThI0 YU4EOHO-METOAMYECKOr0 KOMILIEKca yU4eOHON NUCIUIUIMHBI U TpeJHa3HAYCH
JUIE KOHTPOJISI M OLEHKH O00pa30oBaTEIbHBIX JOCTIXKEHUH OO0YyYaroluXcs, OCBOHMBILUX IPOrpaMMy
I[aHHOﬁ JUCHUITIINHBI.

[Ipu poBeneHnH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH IO AUCITUTUTHHE UCTIOIB3YIOTCS
- bonbnroe nomaminee 3amgaHue

Py0GexxHbBIi KOHTPOJIb TPpOBOAMTCS Ha 8 U 16 Henene Ha 5 cemectpe u Ha 8 U 15 Hexene Ha 6
cemectpe. IIpoMexyTOUHBI KOHTPOJIb BBICTABIISIETCS Ha OCHOBE SK3aMEHa Kak Ha 5, Tak W Ha 6
CEMECTpax.

[Tpu 3amuTe OOJBIIOrO AOMAIIHETO 3aJaHUs 32 KAKIYI0 3aAIIMIICHHYIO CTYACHTOM 3a/ady
BBICTaBJIsIeTCsl 5 OaiyioB. 3ajaua CUMTACTCs 3alIMIIEHHOM, €CIM OHa BEPHO MOCTAaBJICHA M pelleHa, a
CTYACHT OTBETHJI Ha Bce 0e3 MCKIIIOYSHHS BOIPOCHI 3K3aMEeHaTopa I0 3TOi 3amade. J{s arrecranuu
Ka)XJIOTO pa3jiesia CTYJIEHT JIOJDKEH 3allluTUTh He MeHee Tpex 3amad (15 OamioB). MakcumanbHOE
gyrciao OamioB 3a pasgen (25 0auioB) CTYICHT IMOJNy4YaeT B Clydae 3allMThl BCEX IISATH 3aad,
COOTBETCTBYIOIIUX ATOMY Pa3Jieiy.
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