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1. MecTto nucuumimabl B cTpykrype OITOII

Ne MecTO AMCIUTIIIMHBI B CTaHaapTHBIA TEKCT 1JI51 AaBTOMATHYECKOT 0
BapHaHTa Yy4eOHOM IJIaHe 3anoJiHeHus1 B KoHcTpykTope PII/I
o0pa3oBaTebHOI
MPOrpamMmbl
1 biok 1 O6s3arenbHas 4acTh Juctummaa 51.0.19 Memoowr mamemamuueckoii

¢usuxu BXoauT B 00s13aTrenbHyr0 9acth OOIT
HanpasiyieHus: noaroroBku 03.03.03Paanogusuka

2. Ilnanupyemble pe3yJibTAThl 00yYeHHsI 0 AUCIHUILINHE, COOTHECEHHbIE C IIAHUPYEMBbIMH
pe3yJibTaTaMH 0CBOEHHSI 00Pa30BaTeJbHOI MporpaMMbl (KOMIETEHIHSIMH M HHIHKATOPAMHU
AOCTHIKEHHUS] KOMIIeTEeHIIUi)

®opmupyemsblie | Ilnanupyemslie pe3yabTaThl 00y4eHHs M0 JMCHHUILIHHE
KOMIeTeHIun | (MOAYJIK0), B COOTBETCTBHH C HHIMKATOPOM JIOCTHKEHHS
(xox, KOMITETeHIUH Haumenosan
coJiepyKaHue HNuauxkarop ne
OIIeHOYHOI0
KOMIIETECHIIUU OCTHIKCHU A
OMIICTCHIHH) ! Pe3yabTarsl 00yyeHus
KOMMETEeHI[HN cpeacTBa
Mo JUCHUNJIHHE
(kom, comepkanue
WH/IMKATOPA)
3HaeT COBPEMEHHYIO TEPMUHOJIOTHIO, [IpakTuueckoe
UCTIONIE3YEMYIO B MATEMaTHIECKOM 3a/laHue
OIIK-1.1.06nasaer yemy A
¢u3nKe 1 BapualMOHHOM HCUYHUCIICHUH,
dbyHIaMEHTANTb- N
OIIK-1. KJIacCU(UKALMIO CHCTEM YpaBHEHUI
HBIMH 3HAHUSIMH B
Crniocoben MEPBOro MOPSAJIKA B YACTHBIX
obnacTu GU3UKU U .
IPUMEHSTh pamHObH3HEH npousBoaHbiX (UI1) u ypaBHeHMi
0a30Bbl€ 3HAHUS ' BTOporo nopsaka B UIl, ciocoOsr
B 0051acT MPUBEICHUS UX K KAHOHUYECKOMY BUIY
busuku n U T.JI, BO3MOKHOCTH NTPUMEHEHUS
panuopu3uKu 1 METOI0B MaT(U3UKH JUIs PELICHUS
HCIIOJIb30BaTh UX MPAKTUYECKHX 3a7au.
B mipodeccuo-
HaJIbHON
nesrenbHoctu, B | OINK-1.2. 3HaeT NopsAI0K MOUCKA U aHAIN3a [IpakTueckoe
TOM YHCJIC B AHanu3upyer JTUTEPATYPHI IO MAT. GUZHKE, OCBOUII 3a/laHue
chepe ¢buznyeckue METO/Ibl MAaTEMATHUYECKOTO
MEIarOrMYECKON | aCMeKThl TCOPHH U MOJICTTPOBAHUS M BBIBOJA YPABHEHUIA
JeSITeTbHOCTH. BO3MOXXHOCTH €€ MaTeMaTU4eCcKOi (PU3MKH, UCTIONB3YS

WCIIOJIb30BAHUS JIS
pelIeHUs Hay4yHO-
HCCIIEIOBATENECKUX
3ajad.

BapHUallMOHHBIC MPUHIUIILI, 3aKOHbI
COXpaHEHHSI.




OIIK-1.3.Pemaer Brnaneer ananuTHueCKUMH METOAAMU [IpakTrnueckoe
Hay4HO- pelIeHNs KOPPEKTHO MOCTaBICHHBIX 3aJlaHue
HCCIIEIOBATENbCKUE | MAaTEMATUYECKUX 3a/1a4 ISl IPOCTBIX
3a/1aud, B TOMYHUCIE | 00JacTeil IMHEWHBIX YPaBHCHHH B
B cepe YACTHBIX MPOU3BOJHBIX BTOPOTO
negarornyeckoiu MOpsJIKa, BIaJIeeT METOAaMH CBEJICHUS
NEeSTEIbHOCTH. KBa3WJIMHEWHBIX U HEJIMHEUHBIX CUCTEM
YpaBHEHU B YACTHBIX MPOU3BOTHBIX
IIEPBOIO MOPAJIKA K CUCTEMAM
0OBIKHOBEHHBIX A (hepeHITnaTbHBIX
YpaBHEHUM.
OIIK-2.1. 3HaeT 061acTu NpUMEHEeHHs 0a30BbIX [IpakTuueckoe
Hcnonb3yeT METONbI | TOHATHI MaTEMaTUIECKON (U3UKH, 3a7aHue
OIIK-2. pannopu3nUECcKux yMeeT HaXOJUTh ¥ aHAJTU3UPOBATh
Crioco6en U3MepeHuil u JIUTEpaTypy M0 MaTeMaTUYeCKOu
METOABI 00paboTKH | (PU3MKE, HAXOJUTH U BHIOMPATh METOIbI
TpOBOAHTE pe3yNIbTaToB JUISI peIIeHNs KOHKPETHOU 3a/1auu
SKCIIEPUMEHTAIb
HBIE U
TEOPETUYECKHE
Hay4qHbIC OIIK-2.2 Brnaneer onbiToM npumeHenus 6a3oBbix | [IpakTuueckoe
HccIeA0BaHUs DopmympyeT 3HaHUU MaTeMaTU4eCcKOil (PU3UKH, yMEET | 3a7jaHue
00BEKTOB, saaun peuaTh TPOCThIE MPAKTUYECKUE 3a/1aUH.
CUCTEM U AKCIIEPUMEHTATIBH
MIPOLIECCOB, oro u
obpabarpiBatp 1 | TCOPETHICCKOTO
[IPEICTABIATS UCCIIETOBAHMUS B
obnactu
SKCIIEPUMEHTAIb
pagnopu3nKH,
HBICIAHHBIC UCIIOIB30BaTh
pagnoduznuecKoe
U3MEPUTEIIBHOE
obopynoBaHue 1
MIPUMECHSITh
TEOPETUUECKHE
METO/IbI
OIIK-2.3. Nmeer npaktrueckuit onbIT mpuMeHeHus | [IpakTudyeckoe
IIpumensier 3HaHUHN MaTeMaTUu4ecKoi (GU3UKU TPU 3a7laHue
MPaKTUYECKHE pelIeHnH 3a1a4 npodeccuoHalIbHON
HaBBIKU JESTEIIBHOCTH
pagnopu3NIECKuX
HCCIIEA0BAaHUN U
MIpeICTaBICHUS
pE3yJIBTaTOB




3. CTpyKTYypa M coiep:KaHue U CHHIINHbI

3.1. TpynoeMKOCTb TUCHUNIHMHBI

Ounas popma o0yueHust

O0mas Tpy10eMKOCTh

7 3ET

Yacos no yyeOHOMY ILIaHY 252
B TOM YHCJIe

ayJIMTOPHbIE 3aHATHS (KOHTAKTHAs padoTa): 115
- 3aHATHS JIEKIIHOHHOTO0 THIA 48

- 3aHSTHS CEMHHAPCKOI0 THIIA 64
- Tekymuii KouTpouan (KCP) 3
caMoCTosITe/IbHAs padoTa 137
IIpomMe:xxyTouHasi aTTecTalus —3a4eT 45

3.2.Coaep:xaHue TUCHHUILINHBI

B ToMm uncne
KonrakTHas pa6ora (padora Bo | Cam
B3aHMMOJEHCTBUH C 0CTO
npenojaaBarteyieM), yachl. 13 HUX | siTen
bHas
Bcero pabo
HaumeHoBaHMe M KpaTKoe coJeprKaHue 3auaT | 3anqar Ta
(uacel) | 3ansTus
pa3aesioB ¥ TeM AU CHUITHHBI us usi 00y4
JEeKUUOHH Bcer
CeMHUH | J1adop aou
oro 0
apCcKo | aTOPH eroc
THNA
ro oro A,
THOA | THNA yac
bl
Oun | Oun
OuHas Ounas Ounas | OuyHas
ast ast
1. Ilpocreiias 3aga4a BapualiiOHHOTO
ucuncnenusi. OCHOBHas JieMMa
BapualMOHHOTO ucumucienus. [leppas
Bapuanus. Y paBHeHUE Duepa. DKCTpeMalu. 6 > > >
OcHOBHBIE Clly4au HHTETPUPYEMOCTH
ypaBHEHUA Dujepa: HHTerpal S HEPTUU
(ToxnectBo benbTpaMu), HHTErpai UMITYIIbCa
u nip. UHBapuaHTHOCTh YpaBHEHUs DUJiepa.
2. BapuanuonHas 3a/1a4a Ha KJjiacce
BEKTOPHBIX (QyHKIMH. Bapnanuonnas 3amayua
CO CTapUIMMU MPOU3BOAHBIMU. Y pPaBHEHUE 6 > > >
Oitnepa-Ilyaccona. BapuanmonHnas 3ajgaya Ha
KJacce PyHKIMI MHOTHX TIEPEMEHHBIX.
YpaBaenue Dunepa-OcTporpaickoro.




3. BapuanmonHsle 3a1a4u co CBOOOHBIMU
rpaHHIlaMU. Y CJIOBUE TPAHCBEPCATHHOCTH.
DKCTpeMalld ¢ yIIIOBEIMU TOYKAMU. Y CTIOBHS
BeiiepmTpacca—Opamana.

4. OnpeneneHre HOpMbl © HOPMUPOBAHHOTO
npoctpancta. [lonstue c1aboro u CUIBLHOTO
skcrpeMyMa. IIponssoanas @peme u
npousBoaHas ['aTo. IHBapuaHTHBIN UHTETpai
I'uns6epra. dynkuus Beliepmrpacca.
VYcnosue Jlexxanapa. CoOcTBEHHOE U
LEHTPAIBHOE MOJIE IKCTPEMAJIEH. Y CIIOBUE
Axo6u. JloctaTouHble yCIOBHUS €1a00T0 U
CHJIBHOT'O DKCTPEMYyMa.

5. BapuannonHsslie 3a1a4i Ha YCJIOBHBIN
KCTpeMyM. MeTo1 Heonpe1eIeHHbIX
MHOHUTeNen Jlarpanxka.
N3onepumerpuueckas 3agaya. I'0o10HOMHBIE
Y HEFOJIOHOMHBIE CBSI3H.

6. BapuanmoHHble TPUHIUIBI (PUUKU:
npuHiun ['amuneToHa. BeiBo ypaBHEHUS
MOTIEPEYHBIX KOJIEOaHUN CTPYHBI, MEMOpPaHBI
C NOMOIIIbIO BAPHALIMOHHBIX PUHIIUIIOB.
IIpuBenenue ypaBHeHul Diepa K
KaHOHHYeckoMy Buny. [IpeobpazoBanue
Jlexxanzpa. Ypasuenue ['amunbroHa—SIKo0Ou.

7. BpIBOJT OCHOBHBIX YpaBHEHHI
MaTeMaTH4ecKoil pus3uku. YpaBHeHHEe
MPOJIOIBHBIX KOJeOaHuil cTepxHs. Tpu Tuma
I'PaHUYHBIX YCIOBUH JUIs CTEPIKHSI ()KECTKOE
3aKpeIuieHue, ycIoBUe CBOOOJHOIO KOHIIA,
ympyroe 3akperienue). HeoqHoponasie
IpaHUYHBIE YCIOBUS B 33/1a4aX O KOJICOAHUAX
cTepkHs. BeiBoj1 TenerpadHbIX ypaBHEHHH.
VYpaBHEHME TEIIONPOBOAHOCTH ISl CTEPHKHSL.
VYpaBuenue quddysuu. Pactipoctpanenue
TeIUla B IPOCTPaHCTBE. [ paHNYHbIE YCIOBHA
IUIS ypaBHEHUH TETUIONPOBOIHOCTH.
OcHoBHBIE 3a7a4¥, IPUBOASILNE K
YpaBHEHHUSIM 3JUIMITHYECKOrO TUIA.




8. CucteMbl runepOoInIecKux
KBa3UJIMHEUHBIX YPABHEHUI TIEPBOTO
MOPsIIKA C ABYMsI HE3aBUCUMBIMH
IepeMEHHBIMU. METOT XapaKTEepPUCTHK.
[Ipocreiine ypaBHEHUs: ypaBHEHUE
MEePEeHOCA U T.1I.. XaPAKTEPUCTHUKH.
VYpaBuenue Xonda. I'paguentras
katactpoda. CHCTEeMbI TTOTYTHHEHHBIX
YPaBHEHUH [IEPBOTO MOPsIKa.
Knaccudukanms kBa3uamHEHHBIX

Qg QepeHIManbHbIX YPaBHEHUH B YaCTHBIX
MIPOU3BOJHBIX MIEPBOTO MOPsJIKA!
runepOoInvYecKre, CTpOro runepooInIecKue,
napaboInyecKue 1 SJUTUINTUYECKUE CUCTEMBI.
YpaBHeHuss MakcBeiia Kak IpuMep
rUNepOOTMIECKOM, HO HE CTPOTO
rUnepOoINIecKOil CUCTEMBI. Y paBHEHHS
Komm-Prumana kak npumep 37IMITHYECKOM
cuctemsl. [IpuBenenne runepOooInIeCKOn
CUCTEMBI K XapaKTepUCTUUECKOMY BUITY.
[IpuBeneHue noayIMHEHHON
runepOoIMYecKoil CUCTEMBI K BUY B
nHBapuantax Pumana. [Iponomkennas
CUCTEMa CUCTEMBbI KBa3UJIMHEHHBIX
ypaBHEHU TUNepOOINIECKOro TUMa, eé
MpUBEJICHUE K UHBapuaHTam PumMana.
3agava Komu. AnbTepHaTUBHOE
onpeJelIeHue XapaKTePUCTUKHU KaK KPUBOiA,
Ha KoTopou 3agava Ko He onpeeneHa uiu
orpeJiesieHa He €IMHCTBEHHBIM 00pa3oM.
Pemenue cucrems! TenerpadHbIX ypaBHEHUN
JUTSL TUHUA 0€3 UCKaKESHUM.

44

18




9. VpaBHEHUS B YACTHBIX MTPOU3BOIHBIX
BTOpoOro nopsiaka. Knaccupukarus
KBa3WJIMHEHHBIX AU epeHInaIbHbIX
YpaBHEHH B YaCTHBIX MMPOU3BOIHBIX BTOPOTO
nopsiaka. [IpuBenenne Kk KaAHOHUYECKOMY
Buy. [ unepbonnyeckue ypaBHEHHS BTOPOTO
nopsiaka. Metos 6eryux BOIH Jist
OJTHOMEPHOTO BOJIHOBOTO ypaBHEHHs. BriBox
dbopmynel [lamambepa. [Toctpoenne pemeHus
3amaun Kommu ¢ momorisio ha3oBoit
wiockoctu. Haxoxenue pemenus ais
HEOJTHOPOJHOTO YpaBHEHUs. MeTos
MIPOJIOJKCHHIA JUTS PEIICHUS 3319 JIsT
MOJyOrpaHUYECHHOM CTPYHBI. 3aja4a O
pacipoCTpaHEHUHU TPAHUYHOTO PEXKIMA.
3agauu 4151 OrpaHUYECHHOUN CTpYHBbI. MeTon
¢bynkuuit Pumana. Pemmenne Tenerpaguoro
ypaBHEHUS TUHUH 0€3 HCKaXCHUI METOI0M
Jlamambepa u perieHue moTHoro
TesnerpadHOro ypaBHeHU METOAOM (PYHKIUH
Pumana.

44

22
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10. O606menHbIe PyHKITNN, 0000IICHHOE
pemenne. O000IIEeHHBIE (QYHKIIHUU:
omnpezeaeHus (MpOCTPaHCTBO OCHOBHBIX
(byHKIMIA ) 1 OCHOBHBIE CBOMCTBA. JlenbTa
¢dbynkums Jupaka. [{enpToo06pa3Hbie
nociuenoBarenbHOCTH. Onepanuu Haj
0000menapIMHA PyHKITUAIMU. CBEPTKA.
Perynspusaius CTElEeHHBIX 0COOCHHOCTEH.
®opmyibl Coxonkoro. [lonsarue
0000IIIEHHOTO PELICHHUS.
dyHaaMeHTalIbHOE peneHue. CBepTouHas
anredpa B OJIPOCTPAHCTBE 0000IIEHHBIX
¢byukuit D'+. @ynnaMeHTanbHOE penieHue
OOBIKHOBEHHOTO T (hepeHIInaTEHOTO
ypaBHEHUS MPOU3BOJIBLHOM cTeneHu N . MeTton
cnycka. @ynknus ['puna.




11.Merox ®@ypbe (MeToa pa3ieieHus
nepeMeHHbIX). Meroa @ypbe s ypaBHEHU I
runepoonudeckoro tuna. Cxema MeToa
paszieneHus MepeEMEHHBIX Ha IpUMepe 3a1a4u
0 CBOOOJIHBIX KOJIEOAHHSIX CTPYHBI C )KECTKO
3aKpEeIUICHHBIMU KOHIIaMu. CBs3b ¢ Teopuen
psanos @ypre. 3agada [ typma-JInyBuis.
O060061meHHbIE psiabl Dyphe (pPa3I0KEHHS 1O
cucreMe cOOCTBEHHBIX (DYHKIIMIA 3a71auu
Itypma-JInyBumis). I'uns6epToBo
npocTpancTBo. CUMMETPUUECKUH OmepaTop.
[TonoxuTtensHblid onepatop. CBoiicTBa
COOCTBEHHBIX 3HAYCHUI U COOCTBEHHBIX
¢dbyakmii. OpTOrOHATFHOCTH COOCTBEHHBIX
¢ynkuuit. Hopma. OpToHOpMHUpPOBaHHBIE
cuctembl GpyHkiui. Teopema CteknoBa. Tpu
YCJIOBHSI, KOTOPBIM JIOJ>KHA YAOBJIETBOPSATH
cucremMa QyHKUUN 1J1 MOTy4eHuUs
KJIACCHYECKOTo peleHus: 1) opToroHaab—
HOCTh 2) TIOJIHOTa 3) paBHOMEpHast
CXOJUMOCTb. DKBUBAJIECHTHOCTh OHATUH
MOJIHOTHI ¥ 3AMKHYTOCTH CHCTEMBI ()YHKIIHIA.
WNHTtepnperanus pemenyst, CToSs4ue BOJIHBI.
OO6mas cxema pa3aeneHus IePEeMEHHBIX s
OJTHOMEPHOT0O OJTHOPOJHOTO YPAaBHEHMS
TUIEPOOTUIECKOTO TUTIA C OTHOPOIHBIMU
IPAaHUYHBIMU yCIIOBUAMU. CBEIEHUE 3a/1a4U C
HEOAHOPOJHBIM YPABHEHUEM U
HEOJAHOPOJHBIMUA IPAHUYHBIMU YCIOBUAMHU K
OJIHOPOJIHOMY YPaBHEHHUIO C HEOJHOPOHBIMHU
IPAHUYHBIMU YCIIOBUSMH U K
HEOAHOPOJAHOMY YPABHEHUIO C OJTHOPOIHBIMU
IPAHUYHBIMU YCIOBUSMH.

YTO4YHEHHE yCIIOBUI HA HaYaJbHbIC JAHHBIC
Ha TIpUMepE PelIeHUs C TOMOUIbIO (OPMYJIBI
JanamGepa.

®yukiua ['puHa kpaeBo# 3a1auu 11
OOBIKHOBEHHOTO T (hepeHIInaTEHOTO
ypaBHeHUus. IHTerpaiibHOE ypaBHEHUE.
CuéTHOE MHOKECTBO COOCTBEHHBIX YHCEI
3agaun Itypma—JlnyBuiis.

[TocranoBka HaYaJIbHO-KPAEBOU 3aa4M IS
MHOTOMEPHOTO YpaBHEHUS TUnepOoIn—
YyecKoro tumna. Meron pasneneHust
IIEPEMEHHBIX B MHOTOMEPHOM ciy4dae. Meron
pazzeneHus MNepeMeHHbIX 171 HEOJAHOPO—
JTHOTO OJIHOMEPHOI'0 ypaBHEHUS TUnepOonn—
yeckoro tuma. HeogHopoaHbie rpaHUyuHbIE
ycaoBus. Onepatop lIpeaunrepa.

52

14

30




12. Beicmme TpaHCUIEHICHTHBIC () YHKITUH.
Onpenenenrie 1 OCHOBHBIE CBOMCTBA raMMa-
¢ynkuuu. Ypasaenue beccenst. OTpickanue
peuieHust ypaBHeHus beccens B Buae
0000meHHoro cTeneHHoro psaa. Oomee
pelenre ypaBHeHus beccens.
Munmunapudeckue GyHKkuuu. OyHKIUN
beccens 1u 2 pona (pyukius Helimana).
Oyukunn [Markens. MoaudunupoBaHHbie
¢dbyakunn beccenst 1u 2 pona. 3agaua
[Irypma-JInyBuins 1 ypaBHeHus beccens.
Psaaer @ypre-beccens u Junu. [TonrmHOMBI
Jlexxanapa, Opmuta u Jlarrepa u ux
OCHOBHBIE CBOMCTBA.

13. UnTerpanbHble Mpeodpa3zoBaHus.
O0600meHHbIe GYHKIIUA MEIJICHHOTO POCTa.
[IpeobpazoBanue Dypre: IpsiMOe U 00paTHOE
npeobpazoBanus Oypre. CBoicTBa
npeobpazoBanus Oypre. Pemenue
HAYyaJbHOM 3a/1auu 17151 ypaBHEHUS
TEIUIONPOBOJHOCTH METOZIOM
npeoOpazoBanus Oypre. [Ipumenenune
npeoOpaszoBanusi Oypre mo
MPOCTPAHCTBEHHBIM IIEPEMEHHBIM K
pemenuto 3aaaun Komm ans
TUNepOOINUYECKUX YpaBHEHUH.

14. YpaBHeHus napaboIMUECKOro TUIA.
@yH/1aMEHTAIIBHOE PEIICHUE YPABHEHUS
TEIIONPOBOJHOCTH, €ETO CBOMCTBA.
Heonnopoanoe ypaBHeHue
TEIUIONPOBOJHOCTHU. Perenne HayanpHOU
3a/1a4u B TPEXMEPHOM ITPOCTPAHCTBE.
Pemenue ypaBHeHUs TEIIONPOBOAHOCTH HA
nonynpsimMoit. @ynkuus ['puna s
YpaBHEHHUS TEIUIONPOBOAHOCTH Ha
nonynpsiMoit. [IpeacraBienue pemeHus
IIPOCTEUILIECH 3aa4X HA ITOJIYIIPSIMOM C
nomortpio pyHkuu ['puna. [TocranoBka
CMEILIAHHOM 3a1auu 1J1s ypaBHEHUS
TEIJIONPOBOJHOCTH B OJHOMEPHOM U
MHOTOMEPHOM cilydasix. Pemenue
CMELIaHHOM 3a7]a4l METOJIOM pa3/ieJeHuUs
nepemeHHbIX. Oynknus ['pyuHa cmemanson
3a/1a4u JUIsl ypaBHEHUS TEIJIOIPOBOJHOCTH.
Ee ¢usnueckuii cmpici. Pemenue
CMELIaHHOM 3a7a4M JIUIsl ypaBHEHUS
TEIUIONPOBOIHOCTH € TIOMOUIBIO (PYHKITUH
['puna.

26

10

12




15. YpaBHeHUS ITUNITUYECKOTO TUTIA.
KoppekTHocTh 10 Anamapy. YpaBHeHUE
Jlantnaca u ypasHenue Ilyaccona. Tpu pona
KpaeBbIX 3a]a4 JJIs1 ypaBHEHUHN
annunTuaeckoro tuna. [lepsas u BTopas
dbopmynsl ['puna. 'apmorndeckue GyHKIIUHA
u ux cBoiictBa. yHkus I puHa BHyTpeHHEH
3amaun Jlupuxie. Ee cBoiicTBa, pusznueckas
uHTepnperanus. UuTerpanbHoe
MpEeACTABJICHUE peleHus 3a1aun Jupuxie
1u1g ypaBHeHus [lyaccoHa ¢ momoribro
¢dbyakuuu ['puna. Meton
AJIEKTPOCTATUYECKUX OTOOPaXKEHUN
noctpoenust pynkiuu ['puna. Pemenus 3amau
Jupuxie mig ypasHeHus Jlannaca B BEpXHEM
MTOJIYIIPOCTPAHCTBE U BHYTPH I1apa. OyHKIuA
I'puna 3agaun Helimana u TpeTbel KpaeBou
3amaun. OObEMHBIN U TOBEPXHOCTHBIC
[TOTEHIMAJIBL: ONPEIEIICHUS U OCHOBHBIE
cBoncTBa. ['ayccos norenuuan. [Ipumenenue
MTOTEHIMAJIOB JIJIsl PEIICHUS] KPaeBbIX 3a/1ad.
CBeneHue KpaeBbIX 3a1a4 K HUHTETPAJIbHBIM
YPABHEHUSM.

26 10 6 10

Hroro 252 48 64 92

3aHATUS CEMUHAPCKOTO TUIIA OPTraHU3YIOTCS, B TOM YHCie B (hOpMe MPAKTHUECKONW MOATOTOBKH.
[IpakTuueckasi OAroTOBKa HaIlpaBiieHa Ha (OPMUPOBAHUE U PA3BUTHE 3HAHUM, YMEHUI U HaBBHIKOB

MPUMEHEHHUSI COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHH, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA, PU PEUICHUH 3a/1a4 MPOPECCHOHATBHON AEITETLHOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH peann3yercss B (opme cobeceqoBaHus, TECTUPOBAHHS U
MPAKTUYECKUX 3aJaHUM.

[TpomexyTouHas aTTeCTalus MIPOXOIUT B TPAIAUIIMOHHOMN popme (3aueT).
4. Y4eOHO-MeTOoANUYECKOoe o0ecrieueHHe CaMOCTOSITEIbHOI PadoThl 00y4ar0IMXCS

CamocrosTenbHas padoTa CTyACHTAa NpPU HM3YYCHUM JUCHUIUIMHBL <«MeToJIbl MaTeMaTH4ecKOi
(GU3MKN» BKJIIOYAECT BBINOJIHEHNWE NPAKTUYECKUX 3aJaHUM IO KOHTPOJIEM IpenojaBareis H
MIOATOTOBKY K 3a4€Ty.

KonTtponbHble ¥ TECTOBBIE BOMPOCHI, MPAKTUUYECKUE 3aaHUs ISl MPOBEACHHS TEKYIIErO KOHTPOJS U
MMPOMEKYTOYHON aTTECTAIIUU TT0 UTOTaM OCBOCHHMS JAUCIIUIUIMHBI TPUBEICHBI B M. 5.2.

5. @oH/] OLEHOYHBIX CPEICTB /I MPOMEKYTOYHOM ATTECTAIMH 110 JUCHHILTHHE (MOLYJII0),
BKJIFOYAIOIIIUH.
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5.1.

Onucanmne mkan OLlCHUBAHUSA PE3YyJbTATOB oﬁyqennﬂ o JTMCUHMIIJINHE

IIIxana oneHuBaHusA CHPOPMUPOBAHHOCTH KOMIIETEHIIUI

YpoBeHb
copmupo Hey/J0BJIe | YI0BJIETB
BAHHOCTH O04YeHb NpeBoOCX0
II0XO0 TBOPHUTEJ | OPUTEJILH XO0pOIo OTJIMYHO
KOMIIETEHI] XO0pOIIo JAHO
it bHO o
(mHAUKATO
pa
AOCTUKEHH
H He 3aureno 3auTeHo
KOMIETEHI]
uid)
OtcyTcTB
ve 3HaHUI
TeopeThye Vposers
VYpoBeHb .
CKOTO VYposenb | MuHuman P . 3HAHUU B YpoBeHb
MaTepHana . 3HAHUU B . YpoBeHb
3HAHUU BHO o0Beme, 3HAHUU B .
o0BeEME, 3HAHUA B
HUXKe JOTTYCTUM COOTBETCTB | 00BEME,
N COOTBETCTB o0BeEME,
MUHUMAJb | BIA 12011 COOTBETCT
Heposmox YIOILIEM Y IpeBbIIIa
HBIX OBEHB nporpaMme | BYIOILLEM
3 HOCTB P . porpaMme Porp Y IOLLEM
SHaHWUA TpeOOBaHU | 3HAHUM. MOJATOTOBKM | IIpOTrpaMM
OLICHUTB _— I MOJTOTOBKH B IporpaMm
. Umenu OITyIIICH . JlonymieHo | e
IIOJIHOTY Y . HomymieHo Y y
. MECTO 0 MHOTO HECKOJIbKO | TIOJITOTOBK
SHaHHH 5 5 HECKOJIBKO 5 MIOJITOTOBK
rpyoblie HerpyObIxX HecylecTBe | u, 0e3
senenctan | 'PY 124 HErpyObIX v ’ u.
OIIHOKH. OIIUOKH. HHBIX OmMOOK.
€ OTKa3a OILIHBOK
0Gygaro [0)1155(310) 4
erocs ot
OTBeETa
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[Iponemonc [Iponemon
IIponemon | TpupoBansl | [IpomemoHC | cTpupoBaH
CTPUPOBAH | BCE TPUPOBAHBI | bI BCE [Iponemon
OrcyTets | [pn PP Prp P
bl OCHOBHBIE BCE OCHOBHBIE€ | CTPUPOBaH
ne pelIeHnn
OCHOBHBIE | YMEHHS. OCHOBHBIE YMEHUS, bl BCE
MHUHHUMATb | craHpapTH
YMEHHUS. Pemenst YMEHHUS. pelIeHbI OCHOBHbIE
HBIX BIX 3a1a4
. Permrenn! BCE Permrenn: BCE YMEHHS,
YMEHHH. He
TUIIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEILIEHBI
HeBo3Moxk | ponemon
3a/1a4u ¢ 3a/1a4u ¢ OCHOBHBIE 3a/1a4u ¢ BCE
HOCTh
CTPHPOBAH | yorpyGhiM | HErpyOBIMH | 3a7adH. OTJIENIbHBI | OCHOBHBIE
OLICHUTh
Ywmenns bl " ommbkamu. | BeimomHeH | mMu 3a1auu.
HaJIn4ue
. OCHOBHBIC | (/1116 kamu | Boimosnnen | bl Bee HecyulecT | Bemmonnen
yMmMCHUHU YMEHHS.
bl BCE 3a/laHusl, B | BEHHBIM bl BCE
BCJIEJICTBU
" BoimonueH | 3ajaHus, B | MOJHOM HeJo4eTa | 3aJaHus, B
€ OTKaza MCITH
bl BCE MOJIHOM o0beme, HO | MH, MOJIHOM
oGyuatomy | MECTO
3aIaHus, o0beMe, HO | HEKOTOphIE | BBITIOJIHEH | 00beMe
Oble
erocs oT Ipy 5
HO HE B HEKOTOpBIE | C bl BCE e3
OTBeTa OLIMOKH. p
MIOJIHOM c HEJI0UYeTaMU | 3a/IaHHsI B | HEJI0YETOB
o0Beme. HeJ04YeTaMu MTOJTHOM
o0Beme.
OtcytcTB
ue Ipn HNwmeercs
prnagenns | PEHICHAM |y rppmvans R [Iponemon
. OJIEMOHC
matepuan | CTAHAAPTH | yppy P [Ipogemonc | crpuposan | [Iponemon
BIX 3a7a4 TPHUPOBAHBI
OM. Habop 5 TPUPOBAHBI | bl HABBIKU | CTPUPOBAH
a30BbIE
Heposmox | € HaBbIKOB 6a3oBble npu TBOPYECKHU
IPOICMOH HaBBIKU MPU .
HOCTb TUISt HAaBbIKU IIPU | peUICHUH | ¥ MOIXO0
CTPUPOBaH pemcHnn
H OLICHUTh perieHus perieHnun HECTaHJap | K
ABBIKU &I 6a30BEIE CTaH/IapTHBI
HAIHYUE CTaHJIapPTH CTaHJIaPTHBI | THHIX pEIICHUIO
HaBBIKH. X 3anaqc
HaBBIKOB BIX 337124 C X 3a/1a4 6e3 | 3a1a4 6e3 | HecTaHIap
HEKOTOPBIM 5 5
BCJIAICTBU HEKOTOPBI OIMOOK U OMIMOOK M | THBIX
HNwmenn p u
€ OTKa3a MU HEJ0YEeTOB. | HEIOYEeTOB | 3ajad.
MECTO HEeg0YeTaMu
00yyJaro1r rpyGbie Hemo4ueTa
erocs ot OMIHBKI MH.
OTBeTa
IIIxaja OneHKH NPHU NMPOMEKYTOYHON aTTecCTallul
Ouenka YpoBeHb NOATOTOBKH
I Bce kommeTeHIuy (4acTu KOMITETEHIHI), Ha (HOPMHPOBAHHE
3a9TCHO PCBOCXONHO KOTOPBIX HampapjieHa TUCIUIUINHA, CHOPMUPOBAHBI HA YPOBHE
HE HUXKE «IPEBOCXOJIHO»
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O1ianyHo

Bce xommnereHnmu (4acTv KOMIIETCHIMIT), Ha (GOpMHpOBaHKE
KOTOPBIX HalpaBlieHa TUCHHUIUINHA, COPMHUPOBAHEI HA YPOBHE
HE HWXKE «OTJIIMYHO», MPU ITOM XOTSI OBl OJHA KOMIICTEHIIHS
copMHpOBaHa Ha YPOBHE «OTIUYHOY

OueHb xopo1Io

Bce xommnereHnmu (4acTv KOMIIETCHIMIT), Ha (GOpMHpOBaHKE
KOTOPBIX HalpaBlieHa TUCHHUIUINHA, COPMHUPOBAHEI HA YPOBHE
HE HIDKE <«OYCHb XOpOILO», IPH 3TOM XOTS OBl OJHA
KOMIIETeHIHSI COPMHPOBaHA HA YPOBHE «OYCHBb XOPOLIO»

Xopowo

Bce xommnereHnmu (4acTv KOMIIETCHIMIT), Ha (GOpMHpOBaHKE
KOTOPBIX HalpaBlieHa TUCHHUIUINHA, COPMHUPOBAHEI HA YPOBHE
HE HUKE <XOPOIIO», MPH 3TOM XOTS Obl OJHA KOMIETEHIIHS
copMHpOBaHa HA YPOBHE «XOpPOLIO»

Y 10BIETBOPUTEIILHO

Bce xommnereHnmu (4acTv KOMIIETCHIMIT), Ha (GOpMHpOBaHKE
KOTOPBIX HalpaBlieHa TUCHHUIUINHA, COPMHUPOBAHEI HA YPOBHE
HE HIDKE <yJIOBJIICTBOPHTEIBHO», TMPU ITOM XOTS OBl OJHA
KOMIICTCHIIVSI copmupoBana Ha YpOBHE
«yJIOBJICTBOPUTEIHHOY

HeynosnerBopurenbH
0

HC
3a4TCHO

XoTss Obl OgHA KOMIIETCHIHS CGOpPMHUPOBaHA Ha YPOBHE
KHCYHAOBJICTBOPUTCJIIBHO», HHW OJHA U3 KOMHGTGHHI/Iﬁ HE
chopMHpOBaHa Ha YPOBHE <ILTIOXO»

ITnoxo

Xotss Obl ogHA KOMIETEHIHUS chopMHpOBaHA Ha YpPOBHE
«III0X0»

Kpurepuii oieHUBaHNs 0TBETOB HA TUIOBbIe KOHTPOJIbHbIE BOINPOCHI 1JIfl cOOeceJOBAHUA U

BOIIPOCHI K 3249€TY

Pe3ynbTaThl oTBETA OneHka
CryneHT aan pa3BepHYThIM OTBET Ha BCE 3auTeHo
BOIIPOCHI.
CTyaeHT OTBETHII TOJIBKO Ha YacTh BOIIPOCOB HE 3a4TEHO
WJIM J1aJ1 Hepa3BEPHYTHIA OTBET HAa BCE BOMPOCHI.

Kpurepuii oueHnBaHusi NPAKTUYECKUX 3a1aHHi

Pe3ynbTaThl paboThl Ouenka

Bcee MPAKTUYCCKHUE 3aJlaHU BBIIIOJTHCHBI B ITIOJTHOM 0o0beME U B 3a4TCHO

cpok. OmucaHue BCEX 3TANOB BHITOJIHEHUS 3aJaHUl, KO 1
pe3ynbTaThl paboThl MPEICTABICHbI IPENOIaBATENIO.

BrimmosiHeHs! He Bce MPAKTUYCCKUC 3aJaHUs WJIN BBIIIOJIHCHBI HC B HC 3a4TCHO

MOJHOM 00beMe (IPEICTaBICHO HE MOJHOE OMMCAHKUE 3TAIOB
BBITTOJIHEHUS 3a/1aHUH, KO paboTaeT HEKOPPEKTHO, PE3YIbTaThI
paboThl HE MPECTABJICHBI IPEMOIaBATEIO).

IlIkajia OleHKHU pe3yJIbTaTOB TeCTHPOBAHUSA

Banabl, % | Ouenka cpopMUpoOBaAHHOCTH

KOMIETeHIMH
80-100 3a4TeHo
0-79 HE 3a4TEHO
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5.2. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIM NHbIE MATePUAJIbl, He0OXOAMMBIE 1JIsl OLlEHKHU
pe3yJabTaToB 00y4eHHus

5.2.1. Bonpochbl K 3a4ery nmo aucuumjuHe «MeToabl MaTeMaTHYeCKOW (PM3MKU» ISl Ol€eHKH
copmupoBannoctu komnerenuuu OIIK-1

Bompoc Kox kommereHy
1. CdopmynupoBaTh YTBEpHkKIEHHE OCHOBHOW JIEMMBI BapUallMOHHOIO | OITK-1
VCUUCIICHUS.
2. Yro takoe QyHKIIOHA? OIIK-1
3. Hamucare  ypaBHenue  Oinepa s mpocredmedt  3amauum | OIIK-1
BAPUALMOHHOT O UCYHUCIICHUS
4. JlaTh onpeneneHue nepBoi Bapuaiyu (mpou3BoaHoi ['ato). OIIK-1
5. Urto Takoe dKCTpemMaln? OIIK-1
6. Heobxomumoe ycnoBue skctpemyma ¢yHKIHMOHaIa B mpocrteimei | OTIK-1
3aJ1a4e BApUALIMOHHOTO MCUUCIICHHUS.
7. Cilyyau MHTETpUPYEMOCTH YpaBHEHUs Dujepa. OIIK-1
8. BapranvoHHas 3agaga cO CTapmiuMU INPOU3BOAHBIMU. YpaBHeHue | OIIK-1
Oitnepa-Ilyaccona.
9. Bapuanumonnas 3amaua Ha kiacce (YHKUMH MHOTHX mnepeMeHHbIX. | OITK-1
YpaBHenue Dunepa-OcTporpaickoro.
10. YcnoBre TpaHCBEPCANBHOCTH B BapUaIlMOHHON 3a1a4ye co cBoboanoit | OIMK-1
(—pIMu) rpanuei (—ammu).
11.  Ipunauun 'amuisToHa. BeIBON ypaBHEHUS KOJICOAHUN CTPYHBI. OIIK-1
12.  BriBojx TenerpadHbIX ypaBHEHHH. OIIK-1
13. Kak omnpenensiercss Tunm cucrtembl ypaBHeHUW mnepBoro mnopsaaka c | OIIK-1
JBYMSI HE3aBUCUMBIMH NIEPEMEHHBIMH ?
14. UTo Takoe KBa3WJIMHEHHOE ypaBHCHHE? OIIK-1
15.  Jlatp omnpeneneHHe XapaKTEPUCTHKH cHcTeMbl runepbonnueckux | OIMK-1
ypaBHEHUI
16. Uro Takoe rpagueHTHas katactpoda OIIK-1
17. UTo BXOAWT B MOHITHE KOPPEKTHOU 3a1auu 110 Axamapy? OIIK-1

5.2.2. TunoBble KOHTPOJIbHBbIE BONPOCHI sl co0ecelOBAHUs JJsi OLeHKH CHOPMHPOBAHHOCTH
kommnerenuuu OIIK-1

Ha cobecemoBanmnu mpoBepsieTcsi, Kak CTYACHT OCBOWJI OCHOBHBIC MOHSTHSA. OH JIOJDKEH YMETh J1aBaTh
Pa3BEpHYTHIA OTBET Ha CIICIYIONINE BOIPOCHI.

1. VYpaBHeHue Dijepa Juis mpocTediield 3agaud  (3aaud ¢ 3aKPCIUICHHBIMH KOHIIAMH)
BAPUALIMOHHOTO UCYUCIICHHUS.

2. OcHoBHas 1eMMa BapUALIMOHHOT'O UCYUCIICHUSL.

3. [epBas Bapuarus (mpousBoaHas ['ato).

4. [TonsTHe c1ab0T0 ¥ CUILHOTO YKCTPEMYMA.
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5 Urto Takoe WHBapUaHTHBIN WHTErpai [ mnpoepra?

6 Yro takoe pynkus Beiiepmtpacca?

7. UTto Takoe EeHTpaIbHOE MOJIE IKCTPEMAICH ?

8 JlocTaTo4yHbIe YCIOBHS C1a00TO MUHUMYMa

9 JlocTaTouHbIe YCIOBUS CHIILHOTO MUHUMYyMa

10. TIIpeob6pa3zoBanue Jlexxanapa 1 KAHOHUYECKHUE YPABHEHUS

11.  VYpasuenue ["'amunpToHa—SK00H

12.  Kakue cBsI3u Ha3bIBaIOTCS HETOJIOHOMHBIMH ?

13.  UYro BXOAWT B NOHATHE KOPPEKTHOM 3amaun mo Anamapy? SBmsercs nm 3amaya Komwm s

ypaBHeHus Jlamnaca koppekTHOH Anamapy?

14. Yewm ompenensercss YUCIO YCIOBHUH, KOTOpPbIE JOJKHBI OBITh ITOCTABJIEHBI HA TPAHULE VIS
KOPPEKTHON MOCTAaHOBKM HauaJbHO—KPACBOW 3a7audl JJsl TUIEPOOIMUECKOW CUCTEMBbI YpaBHEHHH B
YAaCTHBIX MPOU3BOIHBIX?

15. ®opmyna [lanambepa — pemenue 3amaun Komm 11t rumepOOIMYECKOro ypaBHEHHUS B
YaCTHBIX POU3BOAHBIX BTOPOIO MOPSIIKA OT ABYX MEPEMEHHBIX

16. Uro Takoe KiiacTepu3arvs?

17.  Pemenue HauaJbHOM 3aJauu 7151 HEOJHOPOHOTO BOJHOBOT'O YPaBHEHHUS.

18.  IIpeobOpazoBanue cuctembl TenerpadHbIX YpaBHEHHH K OJHOMY YpPaBHEHHIO BTOPOTO
HopsiKa.

5.2.3. TunoBple NpakTUYECKUE 3aJaHNsI JJIs1 oneHkH chpopmupoBaHHocTH komnerenuu OITK-1

[TpakTHdeckue 3aJaHus HAIPABJICHBI Ha (OPMUPOBAHUE U KOHTPOJIb Y OOYUYAIONIUXCS HHIAKATOPOB
kommerennmii OINK-1.2,OI1K-1.3.

1. Hcnons3ys popmyny lanamOepa, HAWTH pelIeHUE 3a1a4u:
Urr = Uxx + sinx, Ulr:ﬁ = Urlr:D =X
2. Onpenenutp pelieHUEe HAYaIbHOM 3aJa4ydl JUIsl OJHOPOJHOTO BOJIHOBOTO YPaBHEHHUS B
Touke  X31/2. HavanbHble QyHKIIMHA UMCIOT BH/I;
sinx, lx| = {VD, || =
x)= Flxl=
‘P(] {IJ, lx| = ' [] 0 |lxl==

3. Iloctpoutes  mpoduib  MOTYOIpaHUYEHHOW  CTPYHBI € JKECTKO  3aKPENJIEHHBIM
koHIOM X=0 B MOMEHT BpeMeHu t=5C/23, eciiu HayaIbHOE OTKIIOHEHHE OTIIMYHO OT HYJISI TOJIBKO
Ha uHTepBaie (C, 4C)u umeer ¢hopmy JoMaHol ¢ BepmmHamu B Toukax (C,0),(2c,2h),(3c,h),(4c,0
HauanbHas ckopocTs paBHa Hymro. Haiitu ¢opmynsl, npeacraBisiomuye 3aKOH IBHKEHUS TOUYKH
X=5c/2.

4. TlomyorpaHu4eHHOW CTpyHE CO CBOOOAHBIM KOHIIOM X=0 B HauaabHBI MOMEHT BpemeHu {=0
MOMOIIIBI0 TIONIEPEYHOTO yaapa mepeaaercss uMiyiabc | B Toukax x = x4 x = 4x,. Halitu

ey

OTKJIOHCHHS TOUCK CTPYHBI B MOMCHT BPCMCHHU t = .
2a

5. Haiitu pemenne HayanbHO-KpaeBOW 3aJauH:
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Urr_4uxx=ﬂf x>=0t=>=0
Ulr:D =2—x Urlr:ﬁ =2,
[Ur + Eijlx:ﬁ =3t — e’

6. Pemmth 3amady o KoysieOaHUSX CTPYHBI, OMUH KOHel kotopoi (x=0) cBoOomeH, a apyroi (X=r)
3aKpeIuIeH KecTKo. HauabHoe OTKIIOHEHHE M HAaYalbHass CKOPOCTh HMEIOT BHUI:

7.

x x
Ul,zg = cos;, Ulzg = cos—

2

PaccmoTpeTh 3aauy O MOMEPEeYHBIX KOJICOAHUSAX CTPYHBI, 3aKperuieHHoW Ha koHie X=0 u

NoJBep)KeHHOIM Ha koHue X=| peiictBuio cuibl  ASinot. HaganeHble ycnoBusi HyneBbie. Haiitu
pemenne mpu Beex 0<t<3l/2a.

5.2.4. TunoBpie BONPOCHI AJis1 OleHKH cpopMupoBaHHoCcTH KoMneTeHunu OITK-2

16

A .

SE LI

© N

10.
11.
12.
13.
14.

15.
16.

17.
18.

[TpoctpancTBo 0CHOBHBIX (MPOOHBIX) QyHKIMI. HocuTens.

Onpenenenne 00001meHHON GyHKIUHU. PerynspHbie 1 CHHTYIsIpHBIE 00001ICHHbIE (DYHKIIHH.
IIpumepsl.

JleticTBus ¢ 0000IIEHHBIMU (DYHKIHSMHU.

O0600111eHHBIE TTPON3BO/IHBIC.

3agava [typma-JInysuid. [Ipumep pemenus 3agaun typma-JInyBums.

CoiictBa oneparopa IlItypma-JInyBusis, ero coOOCTBEHHBIX YHCET U COOCTBEHHBIX
¢bynkuuid. [ToHsATHE KPATHOTO U IPOCTOTO COOCTBEHHOTO 3HAUCHHS.

Teopema CrekJoBa.

Meton @ypbe pelieHns OAHOPOJHBIX CMEIIAaHHBIX 3ajay JJi YpaBHEHUS THIIEpOOINIECKOro
THIIA.

Penrenne HeOAHOPOAHOTO BOJHOBOTO YPABHEHUS C OJHOPOAHBIMY I'PAHUYHBIMU U HYJIEBBIMU
HayaJbHBIMHU YCIOBHUSIMHU.

Oomas cxema merona Oypee.

Merton @ypse B MHOTOMEPHBIX 3a/1a4aX.

VYpasuenue beccens. OTpickanue penieHus ypaBHeHus beccens B Buae 00001eHHOTO
CTENEHHOTO psija.

Oynkiuu beccens nmepeoro pona. @ynknuu beccens uenoro nopsaka. @ynkiuu Heiimana.
Oomee permenne ypaBaenus beccerns.

Pemenue HayabHOM 3a1a4uu 1711 ypaBHEHUS TEIUIONPOBOJIHOCTH € IOMOIIBIO
npeoOpazoBanus Oypoe.

Omnpenenenne Gpynkiuu ['pyuHa 1u1sl ypaBHEHHsI TETUIONPOBOIHOCTH. Ee pusnuecknii cMpbIcT.
dopMyna penieHus: CMEIIAaHHOM 3aJ]a4M 111 yPaBHEHUS TEIJIONPOBOJAHOCTH € TOMOILBIO
¢bynakuu ['puna.

[Toctpoenue dynkiuu ['puHa ypaBHEHHSI TETIIONPOBOAHOCTH JJIsi OTPAHUYEHHOW 00IacTH.
Haxoxnenue ¢pynkuuu I'prHa ypaBHEHUS TETJIONPOBOIHOCTH HA MOIYIPIMOM METOIOM
MPOJOJKEHUH.



19.Tloctpoenue ¢pyukuu ['pruHa ypaBHEHHS TEIJIONPOBOAHOCTH JJIsl IPOCTPAHCTBA JIF000it
pa3MepHOCTH.

20. YpaBuenue Jlamnaca u ypasuenue [lyaccona. Tpu pona kpaeBbIxX 3a/1a4 Uil ypaBHEHUN
AITUNTUYECKOT O THUIA.

21.1lepBas u BTOpas Gpopmyisl ['puHa.

22.0OrmnpeneneHne U CBONCTBA TAPMOHUYECKUX (PYHKIIMA.

23.TeopeMa 0 MaKCUMyMe U MUHHUMYMeE Ui TapMOHUYecKoi pyHkimu. KoppekTHOCTD
ocTaHOBKH 3aaaun upuxie mia ypasHenus [lyaccona.

24 . VaTerpanbHOE MpeICTaBlIeHUE PeleHHs IePBOi KpaeBoii 3a1aun 1 ypaBHeHus Ilyaccona ¢
nomouipio GpyHkuu ['puna.

25.MeTo/1 3JIeKTPOCTaTUYECKUX 0TOOpaskeHui noctpoenust GpyHkuu ['puna 3anaun Jupuxie.

26. Pemenue 3amaun Jlupuxiie muist ypaBHeHus Jlamaca B BEpXHEM MOJIYIPOCTPAHCTBE METOAOM
AJIEKTPOCTATUYECKUX OTOOPAXKESHUH.

27.00beMHBII TOTEHIWAI U €70 CBOICTBA.

28. [ToTeHmam mpocToro Cjos U €ro CBOWCTBA.

29.TloTteHnman IBOWHOTO CJIOS U €ro CBOWCTBA. ['aycCcoB moTeHIuall.

30. [IpumeHeHHe TTOTCHIMAIOB TSl CBEICHUS KPACBBIX 33/1a4 K MHTETPAIbHBIM YPaBHEHHUSIM
(3amaya Jlupuxiie B BEpXHEM IOIYIIPOCTPAHCTBE).

5.2.5. TunoBble NpakTHYeCcKHe 3aJaHNUS 1JIs1 OLleHKHU cpopmupoBanHocTH Komnerenunu OIIK-2

1. Joka3ats, uto GyHKIusa &(z) sBnsAercs QyHIaAMEHTAIbHBIM PEIICHHEM OIepaTopa;
8(z) =b(z)e*s, L Fa
8(z) = B(z) 2, d% +a?;
&(z) = 0(z) Sh:x, dd—;- - a?%;

2. Pemmts KpaeByro 3a/1a4y, NpeABAPUTEIbHO Hal A QyHKIMIO ['prHa

¥ (x)=£(x), »(0)=0, y(1)=1.

3. K crpyne, ogun koner koropoit (X=0) cBobomeH, a apyroit (X=I) 3akperieH kecTko, ¢ MOMEHTa
BpeMenu t=0 nmpuiioskeHa HENpPEephIBHO paciipeiesieHHas cuiia ¢ JUHEeWHOW mioTHocThio f(X,t)=Asinmt.
Haiitu konebanus CTpyHBI B cpejie 0e3 COMPOTHBIICHHS; HCCIIEI0BATh BO3MOXXHOCTh PE30HAHCA M HAUTH
pelIeHUE B Cilyyae pe3oHaHca.

4. Haiiti CTalMOHAPHYIO TEMIIEPATYPY B KPYIJIOM LIJIMHIPE C PAJAXYyCOM OCHOBAHUS Io U BBHICOTOU 11,

T
ecly TeMIepaTyphbl HHKHEro M BEPXHEr0 OCHOBAHMII PaBHBI COOTBETCTBEHHO T, u Igl(l —r—], a
o

OokoBas MMOBCPXHOCTh HUJIMHAPA TCTIJIOU30JIMPOBAaHaA.

6. YueOHo-MeTOoAMYeCKOEe H HH(OPMALIMOHHOE 00ecedyeHue JUCIIUIIIMHBI

a) OCHOBHas JIUTEpaTypa:
1. DBnscromnsi JI.O. Auddepennunansubie ypaBHEHHS U BapUAMOHHOE UCUUCIIEHHE. - M.
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Hayka, 1957(7), 1965(2), 1969(17), 2002(86).
https://djvu.online/download/OalLas8wGhNoGZ

2. TuxonoB A.M.,Camapckuii A.A. YpaBHeHnus Mmaremarudeckoit ¢pusuku. - M.:Hayka,
1971(75). https://djvu.online/download/XY0Zqgytes78pt noctyn cBOOOAHBIA.

3. Apcenun B.f. Meroasl MaTemMaTndeckoi (pU3UKHU U crielraibHble QyHKIuH. - M.: Hayka,
1984(35), 1974(31https://djvu.online/download/rmBTzzc70G49Z

4. TonynoB C.K., 3omorapeBa E.B. COopHUK 33724 110 ypaBHEHHUSIM MaTeMaTHUIECKONU (PU3UKHI
HoBocubupck, 1974 https://djvu.online/download/we2Xh1fWGQhBw

5. Bmagumupos B.C. YpaBHenus maremaruuecko ¢pusuku. - M.: Hayka, 1981(13), 1988(34).

https://djvu.online/download/Ivriw0ZJiMX A— noctyn cBOOOTHBII

6. CmupaoB M.M. /luddepennuanbiple ypaBHEHUS B YACTHBIX IPOU3BOJHBIX BTOPOTO MOPSAKA.
Munck, 1974. http://eqworld.ipmnet.ru/ru/library/mathematics/guden — noctyn cBoGOAHBII.

B) MporpaMMHoe obecriedeHue u HTepHeT-pecypehl
®onp 00pa3oBaTeNbHBIX 3IEKTPOH. pecypcoB HHI'Y
http://www.unn.ru/books/resources

bubmuorexa Eqworld (http://eqworld.ipmnet.ru/)

7. MarepuajibHO-TeXHUYeCKoe o0ecrneyeHue TUCIUILTHHbI

[Tomerenus: mpeacTaBisIIOT cOOOH ydeOHBIE ayaUTOPUM [UJII TIPOBEICHMS YUYEOHBIX 3aHSTHH,
MPEIYCMOTPEHHBIX — MPOrpaMMol  (JIEKIIMOHHOTO — THWIIA), OCHAIIEHHbIE O0OpPYJOBaHHEM W
TEXHUYECKUMHU CPEACTBAMH 00ydeHUS.

[TomereHust 11 CaMOCTOSITEIFHOM pabOThl 00yUYaIOIIUXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOU C
BO3MOXXHOCTBIO MOJAKIIOUEHUs K ceTu «HTepHeT» M oOecrneueHbl JOCTYINOM B 3JEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPENY.

[Iporpamma cocraBiena B cootBeTcTBuM ¢ TpeboBanusmu @I'OC BO — GakanaBpuar mo
HarpasieHuto moaroroBku 03.03.03Pannodusnka, yrBepKIeHHOTO TpHUKa3oM MHUHHCTEpCTBA
HayKH{ ¥ BbIciiero oopazoBanust P® or 7 asrycra 2020r. N 912.

Cocrasutens. U.H. Conmaros

3aeyromuii kadenpoit «MaremaTnueckre MeTo bl B pagnodpusuke» A.A. J[yokos
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[Iporpamma onoO6peHa Ha 3aceJaHUU METOIMUECKOM KOMHCCHH paauopu3ndeckoro Gaxynprera
ot «9» nexabps 2021roxa, mporokon Ne 07/21
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