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COJIEPYKAHUE

L[eJ'II/I n 3aga41 OCBOCHUS TUCHUIIIMHBI

[lepedenr mIaHUpPYEeMBIX pE3yAbTATOB OOYYEHUS MO IUCHUIUIMHE (MOMYJIO),
COOTHECEHHBIX C TIUIAaHUPYEeMBIMH pe3yJbTaTaMd OCBOCHHS 00pa30BaTElIbHOM

NpOrpaMMbl

MecTo AUCHUILTUHEI B CTPYKTYpe 00pa3oBaTeNbHOM MporpaMMbl OakanaBpraTta

O0ObeM AMCIUIUIMHBI (MOAYJIA) B 3a4eTHBIX CIUHHUIIAX C yKa3aHHEM KOJIMYECTBA
aKaJeMMYECKUX 4YaCOB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy o0Oydarommxcs ¢
nperoaaeareneM (10 BHJaM Yy4YeOHBIX 3aHATHHA) M Ha CaMOCTOSTEIbHYIO paboTy

00y4aroImxcs

Conepxanve TUCHUIUIMHBI (MOAYNS), CTPYKTYpPUPOBAHHOE IO TeMaM (paszienam) C
YKa3aHUEM OTBCICHHOI'O Ha HUX KOJMYECTBA aKAACMHUYCCKUX 4YaCOB U BU/I0B y‘-Ie6HI)IX

3aHATUN

5.1.

ConepikaHue pa3aenoB y4eOHOH TUCIUTUIMHBI (MOJYIIS)

5.2.

CrpykTypa y4eOHOM TUCITUIUTHHBI (MOJYJIS )

[lepedenb y4eOHO-METOMMUECKOr0 OOECIedeHusl Uil CaMOCTOSTEIBHOW paboThI

00yJarOIIHUXCS IO TUCITUTITNHE (MOIYITIO)

@oHJ OLIEHOYHBIX CPEACTB JJIi TPOBEJEHUS MPOMEKYTOYHOM  aTTecTaluu

00yJarOIIMXCS IO TUCITATHTNHE (MOIYJTIO)

7.1.

[lepeuenp KOMIIETEHIINN ¢ YKa3aHHEM ITAIOB X ()OPMUPOBAHHS B MPOIIECCE OCBOCHHUS

00pa3oBaTeIbHON MTPOTrPaMMBbI

7.2.

Onucanne mMokKaszaTeneil W KPUTEPHEB OIEHUBAHUS KOMIIETEHIIMH Ha pa3iIHMYHBIX

sTanax ux (POPMUPOBAHUS, OMIICAHNE IIIKAJ OICHHBAHHS

7.3.

TunoBkie KOHTPOJIBHBIC 3aJaHHA HUJIM WHBIC MaTCpHAJIbI, HCO6XOI[I/IMI>Ie JJIs1 OLCHKH
3HaHI/II>'I, YMCHHﬁ, HaBBIKOB W OIIbITa ACATCIBHOCTH, XapaKTCPU3YIOIIUX OSTallbl

(hopMHPOBaHUS KOMITETEHIIUH B MPOIECCE OCBOCHHS 00pa30BaTENbHON MPOTrPaMMBI

7.4.

Meroaudeckne MaTepuaibl, ONPEAENIIONINe TPOIeqyphl OICHWBAHUSA 3HAHUM,
YMEHH, HAaBBIKOB ¥ OMBITA AEATENFHOCTH, XapaKTEPU3YIOMIUX ATAIbl (HOPMUPOBAHUS

KOMITIETEHITUHI

[lepeueHp OCHOBHOW W JOMOIHUTENHHOW y4eOHOH IUTEpaTypbhl, HEOOXOIMMOM st

OCBOEHWISI TUCITUTLTAHBI (MOYIIS)

8.1.

OcHoBHast yueOHasi TUTEpaTypa

8.2.

JononHuTensHast yueOHas IUTEpaTypa

[lepeuenr pecypcoB HH(POPMANMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «/HTepHeT»,

HEOOXOAUMBIX TSI OCBOSHHSI TUCITUTUIAHBI (MOIYIIS)

10.

Meroanueckue yka3aHus sl 00 yJaronIuXcsl IO OCBOSHUIO AUCITUTLTNHBI (MOIYIIS)

11.

HepequL I/IH(i)OpMaI_H/IOHHLIX TGXHOHOFHﬁ, HCIOJIB3YEMbIX IIpU OCYHICCTBIICHUHN
06pa30BaTeJ'IBHOFO mnmpoaoecca 1O JAUCHUIIIMHC (MOZ[yJ'IIO), BKJIFO4Yass TMCPCUYCHb

IporpaMMHOIO obecreueHus u I/IHCI)OpMaLII/IOHHBIX CIIPaABOYHBIX CUCTEM

12.

Onucanue MaTepHaHLHO-TeXHH‘-ICCKOﬁ 6a351, HeO6XOI[HMOfI AJI1 OCYLICCTBJICHUA

00pa3oBaTEeNBHOTO MpoIiecca Mo AUCIUTUTHHE (MOIYIIIO)




1. eau u 3a1a4u OCBOEHUS TUCIHUIJIHHBI

(dhopMHUpOBaHKE CUCTEMATHUYECKUX 3HAHWNA B OOJIACTH YpaBHCHHMI MaTeMaTH4eCKOW (DU3UKH, O

€ro MECTE U POJIM B CUCTEME MAaTEeMAaTUUECKUX HAYK, IPUIIOKEHUSX B €CTECTBEHHBIX HAYKaX.
3agaun TMCUMIJIMHBI:

* (opMmynupoBKa OCHOBHBIX YpPaBHEHHMII MaTEeMaTH4eCKOH (HU3UKH, MX KIACCHPHUKAIHUA U
IIOCTaHOBKA OCHOBHBIX KPA€BBIX 33/1a4;
* U3JI0’)KCHUE PA3IMYHBIX METOJOB PEUICHUH KpaeBbIX 3aJad: HCIIOJIb30BAHHE HHTETPAIBbHBIX
npeoOpa3oBaHMii, TEOPHM MOTEHIMANA, TOCTpoeHHWEe (YHIAMEHTANBHBIX pPEIICHUH, a TaKKe

(hopMyITMpPOBKa B 3aMKHYTOM BHJIE PEIICHUH ISl 00J1aCTei KAHOHUYECKOW (POPMBI.

2. [lepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHs N0 JUCHUILINHE (MOAYJIIO),

COOTHECCHHBIX C INIAHUPYEMBIMH pPE3yJbTaTaMHU OCBOCHUSA 06pa30BaTeJ’IbHOI7[ InporpaMmmal

B cookynmnoctu ¢ npyrumu aucuumuivHamu OI'OC BO mgucnunnmna «/{uddepennmnansubie
ypaBHEHUs» HarpabiieHa Ha (JOPMHUPOBAHKE CIIETYIONTUX KOMITCTCHITUM:

Tabmuua 1. Komnerenuuu oOyuatonierocs, popmMupyeMbie B pe3yabTaTe OCBOCHHUS TUCIUILINHBI

(Momyist)
Kon
KOMIIETeHIIH HauMeHoBaHUe KOMIIETEHIIUU
H
CrocoOeH OCYyIIEeCTBIISITh TOUCK, KPUTUYECKUHA aHAM3 M CHHTE3
YK-1 nH(pOpMaUK, TPUMEHSATH CHUCTEMHBIM TMOAXOJ JUIsl PEIICHUS TOCTABJICHHBIX
3am1a4
CriocobeH ocyuiecTBIIsAITh OOyueHHe y4eOHOMY MpEeAMETY, BKIIIOYas MOTHBALIUIO
y4eOHO-[I03HABATENBHOMN JESTEIbHOCTH, HA OCHOBE HCIIONB30BAHMS COBPEMEHHBIX [IPEIMETHO-
IK-2 METOIMYECKUX MTOAXO0B U 00pa30BaTeIbHBIX TEXHOIOT Uil

B pesynbraTe uzyuenus aucuuiinibl «Juddepenunanbapie ypaBHEHUSI» CTYASHTHI JOJKHBI:

3HaTh:

— OCHOBHBIE THITbI ypaBHEHUH MAaTEeMaTHUECKON (pU3NKH;
— BBIBOJ] OCHOBHBIX YPaBHEHHUI MaTeMaTH4eCKOW (PH3HKH;
— ypaBHEHHE KOJIeOaHHEe CTPYHBI;

— ypaBHEHHUE KOJIeOaHUE CTEPIKHS;

— ypaBHEeHHe KojeOaHre MeMOpaHsl;

— CIIOCOOBI 33/1aHUS] HAYAJIbHBIX U KPAEBbIX YCIIOBUH;

— YpaBHEHHE paclpoCTPaHEHHE TEIJIa B CTEPIKHE;

— MOCTaHOBKA 3a1a4n [{upuxie.

Ymern:

— BBIBOJIUTH OCHOBHBIC YPABHCHUA MaTeMaTH4eCKOM (I)I/ISI/IKI/I;



— pelaTth ypaBHEHHS MaTeMaTUYeCKON (PM3UKU U3BECTHBIMHU METOAAMU; PEUIaTh KPaeBhIe 3a/1auu IS
YPaBHEHUH B YaCTHBIX IPOU3BOIHBIX METOJOM PA3/IEIECHUSI IEPEMEHHBIX U METO/IbI IOCTPOEHUS
¢bynkuuu ['puna;

— CTPOUTH 3aMKHYTBHIE PEIICHUS JHHEWHBIX ypaBHEHHH B YaCTHBIX MPOM3BOIHBIX IS 0OJacTeit
KaHOHUYECKOU (POPMBI.

Baanern:

— HaBBIKaAMM pPEIICHUs NTPAKTUUYECKUX 3ajay C TIOMOIIbIO YPaBHEHUI MaTeMaTU4eCKON (PU3HKHU.

3. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII BITO
Jucuummaa  51.0.07.02.06 «/luddepennmanpupie ypaBHEHHS» BXOJIUT K MPEIMETHO-
coJlepKaTelbHbIl  MOIAYAb  (mpoduiab MaTeMaTuKa) HanpasyieHuss noarotoBku  44.03.05.
Ileoacoeuueckoe obpazosanue, TPOPUIH «Dmzukay um  «Maremarukay (kBamupuKaus —
«bakanaBp») — 1 u3ydaetcs 6 cemecrtpe.
Jisi  OCBOGHHWS JMCIUIUIMHBI MCIIONB3YIOTCSI 3HAHHS, YMEHHS W BHIBI JCATEIBHOCTH,
cOpMHUpPOBaHHBIE B  TPOILECCE OCBOCHHS CTyAECHTaMH JUCHUIUINH  «Teopust  GyHKIMH
JEWCTBUTEIEHOTO TIEPEMEHHOTO0», «Teopusi PyHKIINN KOMIUIEKCHOTO TEPEMEHHOTOY,

4.00beM AU CHMILTUHBI (MOIYJISI) B 3aYETHRIX SIUHHUIIAX C YKa3aHHEM KOJIIMYECTBA aKaIEMUISCKUX JacOB,
BBIZICNICHHBIX Ha KOHTAKTHYIO pa00Ty 00YJArOIINXCs ¢ MpenogaBaTeieM (1o BUIaM yueOHBIX 3aHITHH) U Ha

CaMOCTOATENBHYIO paboty obydaronmxcs. OOIIast Tpy10eMKOCTh TUCIMILIMHBI COCTABIISET
23a4eTHBIX eAUHHUIL, 72 4aca. (2 Kypc,6 cemecTp: 3aueT)

OO0beM KOHTAaKTHOW pabOThl OOydarImMXCsA € MpenojaBaTeieM MO IUCHUILIHHE (10 BUIAM

y4eOHBIX 3aHATHI) U Ha CAMOCTOSTEIIbHYIO Pa00Ty 00yUJaroImuXcs 0YHOH (OPMBI OTPaXKEH B TaOIHIIE 2.

Ta0muua 2.
®opma Tpynoem Bupabl yueOHoii padoThI
0o0y4yeHHnsi | KOCTh
Jlekuun | Ilpaktuye | JIadopar | [Ipomexy | CPC | ®opma
| 6 mom | ckne OpHBbIE TOYHBIH aTrrTecrail
yucre 3aHsTHs1/ | 3aHATHS | KOHTPOJIb U
npaxKm. 8 mom
Hanpas | uucne
npaxkm.
Hanpae
Ounasn 72 16/8 16/8 40 3a4yer
5 cem.
3aouHas 72 4/2 4/2 64 3ayer
Scem




5. Conep:xanue (IMIAKTUKA) THCHUILIMHBI.

Paznen 1. «OcHOBBI TeOpHH 00LIKHOBEHHBIX M epeHIHAIBHBIX YPABHEHUH ».

1.1 O6bikHOBeHHBIE U] depeHLInanbHbIe ypaBHEHUS TIEPBOTO MOPSIKA.

1.2 YpaBHeHus ¢ pa3feleHHBIMH W pa3iersiomumu nepeMeHHsiMu. Jluneiinoe OAY — 1 u ero
pemrerne. OY — 1 B momHbix nuddepeHiumanax u ero pemeHue.

1.3 JluneitHbie OTHOPOIHBIC YpaBHEHUS, JIMHEHHBIC HEOTHOPOIHBIC ypaBHEHUs (MeToa bepHymy,
Meton Jlarpamxa).

1.4 JIuneiinbie ypaBHeHUs 2 — ro nopsiaka. (JIOAY — 2) crpykrypa ux o0miero pemeHus .

1.5JIOAY — 2 c¢ nocrosHHBIMH Kod(pduuumeHTamun u Meroabl mx pemenus. JIHAY — 2 ¢
MTOCTOSIHHBIMH KO3((pULIEeHTaMU.

1.6 KpaeBas 3amaua mus JIOAY — 2. 3amaua Illrypma — JluyBuiuis, COOCTBEHHBIC 3HAUCHUS,
coOcTBeHHbIe PyHKIUU. Psaapl @ypbe 1o cOOCTBEHHBIM (DYHKIUSAM.

1.7 Jluneitnsle auddepeHnanbHble ypaBHEHUS B YaCTHBIX IPOM3BOJHBIX BTOPOrO MOPSAIKa
(JIVUIT — 2) c nBymMs HE3aBHCHMBIMH TEPEMEHHBIMH WX TMpocTeimue Bumbl. [lonsTue
XapaKTepUCTUYEeCKOEe ypaBHeHHe, xapakrtepucthku. Kiaccudukamms (JIVUII - 2),
KaHOHUYeckue Gopmbl 3anucu, cxema npuseaeHus JIYUII — 2 k kaHOHU4YeCKOMY BHUY.

Pa3nen 2. «OCHOBBI TEOPHHU KJIACCHYECKUX YPABHEHUI MaTeMaTHYeCKOH QU3MKH»

2.1 YpaeHenwue [lamambepa u ero oOriee perieHue. .

2.2 Tlepmas u BTOpas kpaeBbie 3a1aun JlapOy, MX pemeHrue u KOPPEKTHOCTb.

2.3 Cmemannas kpaeBas 3amadya (CK3) mns  omHopomHoro  ypaBHeHus  Jlamambepa,
€IMHCTBEHHOCTh €T0 PEIICHUS.

2.4 VYpapaenus Oypne.

2.5 Pemenune CK3 mns ypaBuenus @ypoe metonom Oyphe.

2.6 VYpaBuHenwus Jlammaca.

2.7 OcHOBHBIE CBOMCTBA TAPMOHUYECKOHN (YHKITUH.

2.8 TlpuHIMI 3KCTpeMyMa rapMOHHYECKOW (PyHKITHH.

2.9 Pemenue 3amaun Jupuxie st kpyra metogoM Oypee.

[IpencraBnenus pemenns 3ana4 Jupuxie nu Helimana ¢ momommpto pyakiuu ['puHa

5.2. CTPYKTYPA U COAEP)KAHUE JUCIUIIJINHBbI

«InddepeHnuanbHble yPABHEHUS U YPABHECHUA»

Ne Bunpl yueOHOM HATPY3KH U HX
Mon. HanmeHoBaHue pa3zena qUCHUIIIHHEL TPYAOEMKOCTb, Yachl
Jlexmn IIp. CPC Bceer
o " 3aH. 0
a3l yacoB | Kommere
HIIUH
1 2 3 4 5 6
Jughpepenyuanvrnuvle ypasnenus N - 20 nopsaoka. VK-1,
11 Omnpenenenne OAY — 1, OAY -2, OAY —n, YUII - 1,
' YUII — 2. OmnpeneneHue KIACCHYECKOTO PEIICHUS
1 hepeHInaTBEHOTo YPaBHEHUS. CBs13b c TK-2
)
WMHTETPAIBHBIM NCYHCIEHHEM, 3aBUCHMOCTh PEIICHHS OT
MIPOM3BONIBHBIX TIOCTOSHHBIX WM (QyHKOUH. 3amada
Komm. Teopema cymiecTBOBaHHS M €JUHCTBEHHOCTH
pemenus. [lonsTne vacTHOoe obmee ocoboe pelieHue
oay.




1.2 VYpaBHEHHS C pa3leNieHHBIMH U pa3AeisOmUMU VK-1,
mepemeHHBIME. JluaeitHOoe OIY — 1 m ero pemicHue.
OJ1Y — 1 B nonubIX auddepeHiuaiax u ero pereHue.
[1K-2,
13 Jluneitnoe OAY — 2 (JIOAY - 2) ¢ NOCTOSHHBIMH VK-1,
koo ¢unmentramMmu M ero  pemenue.  [loHsATHE
XapaKkTepucTuieckoe ypaBHeHue. DyHaaMeHTaIbHAs I1K-2,
cucTeMa M CTpyKTypa obmero pemenus. JIOAY — 2.
Pemienne  HEOAHOPOAHOrO  JIMHEHHOTO  ypaBHEHHS
MmeronoM Jlarpamxka.
14 KpaeBas 3amawa qus JIOAY — 2. 3amaua llrypma — VK-1,
JluyBwiis, COOCTBCHHBIC  3HAYCHHUS, COOCTBCHHEBIC
¢yHkmu. Psaapr @ypbe 1o coOCTBEHHBIM (DYHKIIHSM. TK-2,
15 Jluneiinvie oughpepenyuanvruvle ypasHenus 8 4acmHuIx VK-1,
npou3600HbIX 6mMopoeo nopsioka (JIVUII — 2) ¢ osyms
He3a8UCUMBIMU NePEMEHHBIMU UX NPOCImelue 6UObL. TK-2,
[NonsiTHEe XapaKTepuCTHYECKOE YpaBHEHUE,
xapakrepuctuku. Knaccudpuxanus (JIVUII — 2),
KaHOHHUYECCKUEC (bOpMBI 3alrcu, cxema MpruBCaACHUA
JIVUYII — 2 kK KaHOHUYECKOMY BUJLY.
2.1 Knaccuueckue ypagnenus mamemamuieckou (ou3uxu VK-1,
Kiaccuyeckue ypaBHEHUs MareMaTHYeCKOW (DU3UKHU
(ypaBuenue Jlanamb6epa, dypee, [lyaccona — Jlamaca) u IK-2,
IMOCTaHOBKa Ha4YaJbHO — KpacBbIX 3adad [Jid HHUX.
KoppekTHOCTh 1 HEKOPPEKTHOCTh TIOCTAHOBKH 3aJ1auH.
2.2 VYpaeuenue [lanambepa u ero obuiee perieHue. 3angada VK-1,
Komm pma  ypaBHenus J[lamambepa, ee perieHue
(bopmyna Jlanmambepa) M KOPPEKTHOCTb ITOCTAHOBKH. IK-2,
XapaKTepUCTHYECKHU TPEYTOJIbHUK u
YEThIPEX YT OJbHUK.
2.3 [epBast u BrOpas kpaeBble 3amaun [lapOy, ux VK-1,
peleHne 1 KOppeKTHOCTh. 3anada ['ypca i ypaBHEHUA [K-2
1
Hanambepa, ee pelieHre u KOppeKTHOCTh. KommeHTapun
U KOPPEKTHOCTH 3THX 3ajay Uil OOLIero ypaBHEHHS
TUIEepPOOINYECKOrO THIIA.
2.4 Cmemrannas kpaeBas 3amada (CK3) mia VK-1,
OIIHOPOJHOTO ypaBHeHHs [lamamOepa, €IMHCTBEHHOCTb
ero pemenns. Haxoxgenne pemrenuss CK3 ¢ I1K-2,
OIHOPOJHBIMHU KPAeBBIMH YCIOBUSIMH MeTOZ0M Dypbe. VK-1,
[1K-2,
25 Pemmerne CK3 pans HEOTHOPOOHOTO ypaBHEHHS C VK-1,
HEOTHOPOAHBIMHU KPAeBbIMU YCIOBHSIMH.
I1K-2,
2.6 [MpuHOMI MakcUMymMa ¥ MHHHMYyMa Uil ypaBHEHHUS VK-1,
Oypre. EmuacrBennocts pemenns CK3 mns ypaBHeHHs
Dypre. I1K-2,
2.7 Pemrerne CK3 mis ypasaenus @ypre merogom Dypee. VK-1,
[1K-2,
2.8 3amaua Komm st ypaBHeHus @ypre u ee pemeHue c VK-1,
TIOMOIIBIO (yHIaMEHTaIBHOTO perIeHus..
[1K-2,

E,I[I/IHCTBCHHOCTL peuIeHuA ITOU 3aaa4u.




2.10 DyHIaMEHTaIbHOE pELICHUE _YpaBHEeHHS Jlannaca. VK-1,
ITocranoBka 3amau Jupuxie, Helimana u Ilyankape mns
ypaBHeHus Jlamnaca ¥ X KOppeKTHOCTb. BHyTpeHHME 1 IK-2,
BHemHMEe 3amaun. Popmynsl ['puHa 1 omepartopa
Jlannaca.
3.1 Tapmonuueckas ¢yynkyus u ee unmeepaivHoe VK-1,
npedcmasieHue. 5
OCHOBHBIE CBOWCTBa FAPMOHNYECKOH (PYHKIIUH. IK-2,
3.2 [Ipunmun  3kcTpeMyma rapMOHHECKOH GbyHKIHN. VK-1,
Teopembl eIMHCTBEHHOCTH pelleHHH 3anad upuxie u
Heiimana. TK-2,
3.3 EemeHHe 3a1a4u IJEI[HpHXJIe UL Kpyra MeTonoM Dypbe. VK-1,
HTerpan u sapo Ilyaccona.
ITK-2,
3.4 IIpencraBnenus pemenus 3agad Jupuxiae u Helimana c VK-1,
nomoinsto ¢ynkiuu ['puna. Pemenne 3amaun Jupuxie K-2
Uil Kpyra ¢ nomompto (yHkuuu ['puna. Pemenue it
3amaun Hefimana Juis kpyra ¢ TOMOLIbIO (YHKIMH
I'puna.
Hroro 16 16 40 72
6. IlepeyeHs yueOHO-MeTOAUYECKOr0 00ecniedeHHUs LISl CAMOCTOSITeJIbHON PadoThl 00yYarouXcs
1o JUCUUIJINHE (MOIYJII0)
CamocTosiTeJibHAsA padoTa CTyAeHTA
Pasnen No TpyaoemMKocTb,
Bug CPC
AUCHUTIIHHBI n/m 4acoB
1 OcHOBHBIE TUIIBI OOBIKHOBEHHBIX I (epeHINaIbHbIX YPaBHEHUH U 4
Pazzen | METOJIbI UX PELICHUSI
2 Jluneiinple  muddepeHnMaNbHBIE  ypaBHEHMS B YACTHBIX 4
POU3BOJHBIX.
3 OCHOBHBIE MOJIENTH MaTeMAaTHIECKON (PH3UKH.
4
4 YpaBHEHUS IPOAOJIbHBIX KOJIEOaHH CTEPIKHS. 4
5 Pacnpoctpanenue Temia B IpOCTPAHCTBE. 4
6 YpaBHeHUs KoneOaHUs TeIUla B IPOCTPAHCTBE. 4
Paznexn 2
7 [ToreHnmanpHOE TEYEHHE KUIKOCTH. 4
TOJ] pa3zelIeHNs IIEPEMEHHBIX B 3aaade JJupuxie.
8 Meron paszaene epeme 3a1aue e 4
Hduddepernnanbapie  ypaBHEHHS  BBICHIMNX — HOPSIKOB.
9 YpaBHEHUS AOMYCKAIOMIME TIOHMKEHHS TOpsIKa. 4
10 Pa3HOCTHBIE CXEMBI PEIICHUA YPABHEHUM MATEMATHYECKOH 2
(hu3nKn.
11 WnaterpupoBanne  muddepeHInanbHEIX — ypaBHEHWHA  C 2
TIOMOIIBIO PSJIOB.
Uroro: 40

7. ®OoHJ OLIEHOYHBIX CPEICTB

AJIsl TIPOBeeHHUs MPOMEKYTOYHOM aTTecCTANMU 00y4arouXcs




7.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAlOB UX (l)OpMI/IPOBaHI/Iﬂ B IIpoiecce 0OCBOCHUSA

N0 JUCHUIIMHE (MOIYJII0)

o0pa3oBaTeIbHON NPOIrPaAMMBbI

e KomnereHmus e DraIsl e [Ipouenypa
e (hopMuUpOBaHU OIICHUBAHUS
YK-1 CnocobeH ocyLLecTBnATb MOUCK, 3HATD: OCYILECTBIISITH | ®  YCTHBIH oIIpoc,
KPUTUYECKUI aHanm3 u CUHTe3
y i TECTUPOBAHUE
MHOPMAaLMU, NPUMEHSATb CUCTEMHBIN IIOMCK, KPHTHYCCKHH aHAIH3 H P ’
noaxon Ansi PeLIEHUst MOCTaBMNEeHHbIX cuHTe3 HH(OPMALHHI KOHTPOJIbHAT
3adav pabora.
Ymersn: pemars
MaTeMaTUYECKHE 3a]auH.
Baaners: IIPUMEHSATH
CUCTEMHBIN TIOJIXO JUTS PEIICHUS
MOCTaBJIEHHBIX 3a/1a4
MK-2 3HAET:OCYHNIECTBIIATE  O0ydeHHE | ¢ Y CTHBIN OIpOC,

Cnoco0eH oCyIIEeCTBIATE 00y4eHHe | 110 y4eOHOMY npeaMeTy TECTUPOBAHUE,
KOHTPOJIbHAS
y4eOHOMY TpeIMETY, BKJIOUYas MOTHBAIHIO HACHONB30BATE COBPEMEHHBIX 5 p
y4eOHO-N03HABATENLHON JIeATeILHOCTH, Ha paooTa.
MpEaAMETHO METOANYCCKUX

OCHOBEC HCII0JIb30BaHUA COBPEMECHHBIX

MOJXOJA0B W 00pa30BaTEIBHBIX

pEeAMETHO-METOANIECKUX IMoaAX0a0B nu

00pa3oBaTeNbHBIX TEXHOJIOTHH TEXHOJIOTUI

Ymeer: pemarb MaTeMaTUYECKUE
3a/1a4.
Baapeer: HCII0JIb30BAaHUEM
0a30BBIX HAYYHO-TEOPETUUYECKUX
3HAHUM W NPAKTUYECKUX YMEHUUH
no pEeAMETY B
poeCCUOHAITBHOU

ACATCIIBHOCTH.

7.2. Onucanue nokasarejieil 1 KpUTEepUeB OLIEHMBAHUS KOMIETEHI[HIl HA PA3JINYHBIX
Tanax ux GopMHPOBaAHUS, OTIMCAHUE KA OI[CHUBAHUS
YK-1 Cnnoco6eH ocymecTBJIsATh NOMCK, KPUTHYECKHI aHAJIN3 U CHHTe3 HHpopManuu,

NPUMCHATD CHCTEMHBIN MMOAXO0 IJIA pelICcHUsA NMOCTABJCHHBIX 3a1a4

o Ilokxa3zarenn (uto e OneHoyHas MIKAJIA
o0y4arommiics e VYjaoierBopuresa e Xopowo e  OtamnuHo
JOJIZKEH BbHO
MPOIeMOHCTPHPOBAT
b)
3HATD: 3HaeT OCHOBHOH MaTepuall, 3Haer yueOHBIN 3HaeT TIy0oOKO |
;O AOIIycKaeT HETOUHOCTH, MaTepuan.  YMeeT  MNpaBWIbHO | MPOYHO  y4eOHBIH  MaTepual,
OCYLIECTBIISATh IIOUCK PH pCIICHHH TPHMEPOB,
yix > | 3amau nomyckaer omm6K. MPHMEHHUTH TEOPHUIO Ipu | CBOOOJHO OTBEYaeT Ha BOIPOCH,
BBITIONHEHUN [PAaKTHYECKUX | CBOOOJHO peluaer 3aJadd, He




KPUTHYECKUM aHau3
u CUHTE3
uHpOpMaIUU

Ymern:

peliaTh NPAKTHYCCKHUEC

3aJ1a4m.
Baagern:
MIPUMEHSATD
CUCTEMHBIA  MOOXON
JUIISE perieHus

IIOCTaBJICHHBIX 3a1a4

3al[aHHﬁ, BJIagecT HCO6XOI[I/IMLIMI/I

npueMamMu BBITTOJTHCHUSA
MTPAKTUYECKUX 3al[aHHﬁ, HO
3aTPYAHSIETCA C IIPUMEHEHUEM

3HaHHﬁ, CBsA3aHHBIX C HOBBIMH
HECTaHAapTHBIMH 3aJavdyaMu.
ITOKa3bIBacT HOJ’I)KHI)Iﬁ YPOBEHBb

chOpMHUPOBAHHOCTH KOMITETCHIIU.

3aTPpyAHSACTCSL C OTBETOM IIpU

BUIOU3MCHCHUN 3az[aHm“1,
IIpaBUJIbHO 000CHOBBIBAET
IIPUHSATOE pemenue, BJIanecer

Pa3HOCTOPOHHUMH HAaBBIKAMH U
pruemMaMu BBIIIOJIHEHHS
HPAKTHIECKHX 3a/1aHui,
[IOKa3bIBACT JOJDKHBIA ypOBEHb
copMupoBaHHOCTH

KOMIICTCHIIHH.

MK-2

® (CnocobeH OCyLIeCTBIATh oOOydeHHE Y4eOHOMY IpeaMery,
JACATCIIBHOCTU, HA OCHOBC MCITIOJIb30BAHUA COBPEMECHHLIX MPEAMETHO-METOANYCCKUX IMOJAXO0J0B U O6pa3OBaTeHbeIX

TEXHOJIOT U

BKJIIOYas. MOTHBAIMIO y4eOHO-TI03HABATENHLHOM

e Iloka3zarenn (4uTo
ol0yuyaroumiicst 10JAKeH

L OneHovyHAas MIKAJIA

e  YI0BJETBOPHTE/IbLH

e Xopomo

e  OrimyHO

NPOEMOHCTPHPOBATD) 0
3HaeT: 3HaeT OCHOBHOM 3HaeT y4eOHBIN 3Haer TIyOOKO U
Marepuai, Ho IONYCKaCT | yarepuan. YMeeT INIPaBUIBHO | MPOYHO YYeOHBIH MaTepHal,
OCYIICCTBJIATH HeTo4HocTH, [Ipn
O — IPUMEHUTh  TEOPUIO  MPH | CBOOOZHO  OTBEYaeT  Ha
o6yquI/Ie IO | ppakriyeckix 3axanmii BBITIOTHEHUH MPaKTUYECKUX | BOMPOCHI, CBOOOJHO pelaet
yqe6H0My peaIMETY JOMyYCKAeT OLIOKH. 3alaHUH, BIaJeeT | 3aJauM, HE 3aTpyIHseTcs c
HEOOXOIMMBIMH IpHEMaMHU | OTBETOM IpPU BUIOM3MEHCHHN
HCIIOJIB30BAaTh .
BBITIONTHEHUS HPAKTHYECKUX | 3aJaHHil, HPaBUIILHO
COBPCMCHHBIX 3aJ@HUH, HO 3aTPyAHAETCS C | OOOCHOBBLIBAET HPUHATOE
HpPEIMETHO PUMEHEHHEM 3HaHUH, | pelueHue, BIIaJCET
CBSI3aHHBIX c HOBBIMH | Pa3HOCTOPOHHMMHU HaBBIKAMHU
METOOANYCCKUX
HECTaHAAPTHBIMH  33JaYaMd. | U TPUEMaMH  BBIIOJIHEHHS
moaxoa0B u HOKa3bIBAET JIOJDKHBIN YPOBEHb | MPAKTHUECKUX 3a/1aHui,
00pa30BaTENbHBIX chopMUPOBaHHOCTH MOKa3bIBaeT JIOJDKHBI
eXHOIOI KOMITCTCHLIHIA. YPOBEHD ccpcijmpOBaHHocm
KOMIIETEHIIHIA.
Ymeer: Ha
OCHOBC
TCOPCTHUCCKUX
3HAHUU pelartb
MPaKTUYCCKUC
3aJa4H.
« Buaaneer:
HCIIOJIB30BAHHUEM
0a30BbIX HAYYHO-
TCOPCTUYCCKUX
3HaHUU U
MMPaKTUYCCKUX

YMEHUH 110




middepeHnnanbH
bIM YPaBHEHHUSM B
npoheccuoHaIbHO
1 eSITENbHOCTH

7.3. TunoBble KOHTPOJIbHBbIE 3aJaHUS WIH WHbIe MATEPHAJIbI, HEOOXOAUMbIE /ISl OLEHKH 3HAHWI, YMeHHIi,

HABBIKOB W (WIH) ONBITA [eSITEJHHOCTH, XapaAKTepH3YIOIIMX 3Tanbl (OpMHPOBAHUS KOMIIETEHIMI B Iponecce

OCBOCHHSA 00pa30BaTeIbHOI MPOrpaMMbl

OK3amenayuonnsvie 80npocsvl NO Kypcy
JANOPEPEHIIUAJIBHBIE YPABHEHU S

N abkwbd =

9.
10.

11.
12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

OnpeneneHre 0OBIKHOBEHHOTO AU(QepeHINaNIbHOr0 ypaBHeHus N — ro mnopsaka (OY — n) u ero KiaccHueckoro
pemrenust; (OY — 1), reoMeTpUYECKOE UCTONIKOBAHKUE €O PEIICHHS, TOHATHE HHTETPATbHAS KPUBAsl.

YpaBHEHUs ¢ pa3feNeHHbIMU U C pa3/IeNIOIMMHUCS TEPEMEHHBIMHU U METO/INKA MX PELICHHS.
Jluneitnoe OZ1Y — 1 (JIOY — 1) u MeTons! UX peuieHus.
OJ1Y B monueIx nuddepeHimagax 1 METOAbI UX PEIICHHS.

3anaua Koy, TeopeMa CylecTBOBaHHS U €MHCTBEHHOCTH KJIaCCHYeCKOoro pereHus (0e3 qokasartenbcra) aust O1Y
—1u OJ1Y — 2. Tlonsatue yactHoe, 00IIee, 0c000e PEIICHHUS.

JIOAY — 2 ¢ nocTostHHBIMH KO3 (HUIHUEHTAMH U METOJIbI UX PEIICHUSI.
3anaua llltypma — JlnyBuiis, coOCTBEHHbIE 3HAYCHUS U COOCTBEHHBIC (DYHKIIHU.

OrmnpeneneHue ypaBHEHHUs B YaCTHBIX IPOM3BOJHBIX BTOPOro IOPsAKA ¢ ABYMS He3aBUCUMBIMU nepeMeHHbIME (YUIT
— 2) u ero knaccudeckoro peutenus. Jlunerinsie YUIT — 2 (JIVUII — 2) ux wiaccudukanus. XapakTepucTHIECKoe
ypaBHeHHE, xapakrepuctuki. KaHoHuueckue Gopmbl u cxema npuBenenus oodmero JIVUIL — 2 k kaHOHHYECKOMY
BULY.

Knaccuueckue ypaBHeHusi MatemaTudeckod ¢usuku ( ypaBHenus [lamambGepa, Ilyaccona — Jlammaca, ®ypbe).
KoppekTHOCTb IOCTaHOBKH HA4aJIbHO — KPAeBBIX 3aJa4 AJI 3THX ypaBHEHHH.

VYpaBuenne [lamambepa u ero oOmiee pemienue. 3amada Komm s ypaBHenus Jlamambepa, ee pelmieHue u
KOPPEKTHOCTH ITOCTaHOBKH.

XapaKTepUCTHIECKUH TpeyroasHUK. 3aaada [lapOy, ux pemieHne 1 KOpPeKTHOCTh TOCTAHOBKH.
XapaKTepUCTUIECKUH YeTHIPEXyroapHUK. 3anaya ['ypca , ee penieHrne 1 KOpPeKTHOCTh TOCTAHOBKH.

CwmenranHas kpaeBast 3a1ada (CK3) mis ypaBHenus Jlamambepa, €MHCTBEHHOCTD, €€ PEIIeHHUS; A CIyJaes:
a) OAHOPOJHOI'O YPaBHEHUS C ONMHOPOAHBIMH KPAaeBBIMHU YCIOBUAMU;

0) HEOTHOPOIHOTO YPABHEHHMS C OJHOPOJHBIMY KPAEBBIMHU YCIIOBHSMU;

B) HEOIHOPOIHOTO YPABHEHMUS C HEOIHOPOIHBIMH KPAEBBIMHU YCIOBHSAMHU.

3amaua Komm, 1t ypaBHeHns Oyphe, eqHHCTBEHHOCTD €€ PEILEeHUS.
CK3 nmns ypaBuenuns: @ypbe, eTMHCTBEHHOCTH €€ pelIeHus. (IPUHIIAIT SKCTPEMYyMa U €ro CIEICTBHSA).

Pemrenne CK3 mis ypasaenust Oypne, METOIOM pa3aefieHHus HePEMEHHBIX IS
a) OTHOPOIHOTO YpaBHEHWSI C OJHOPOAHBIMH KPACBBIMHU YCIOBHSIMHU;

0) HEOTHOPOIHOTO YPABHEHMS C OJHOPOIHBIMH KPAEBBIMH YCIIOBUSIMH;

B) HEOTHOPOAHOT'O YPAaBHEHUS ¢ HEOJHOPOIHBIMH KPAeBBIMH YCIIOBHSMH.

Pemrenne 3amaun Koy, s ypasaerust @ypre, ¢ TOMOIIBIO PYHIAMEHTATHHOTO PEIICHHUS.

EnunctBenHocTs pemienus 3aaaun Koy, s ypasHenus Oypee.

@dyHIaMeHTaNbHOE pelleHne ypaBHeHns Jlammaca B III0CKOM M IPOCTPAHCTBEHHOM CITydasX.

Omnepatop Jlanmaca u popmyss ['puna amst Hero.

Omnpenenenue rapMOHNIECKON (QYHKINHU U ee MHTETPATbHOE TPECTaBIICHHE.

ITocranoBka 3anau Jlupuxie, Heiimana, Ilyankape mis ypaBHeHus Jlamnaca. BHyTpeHHUE U BHEIIHUE 3a1a4M.

[IpuHOUMT SKCTpeMyMa rapMOHHYECKON (DYHKIIMU M €TO CIIEACTBHS.



24, TeopeMa enMHCTBEHHOCTH pemeHui 3agad JAupuxne u Helimana.

25. Teopema o cperHeM 3HaUYCHUH TAPMOHNYECKON (PYHKIMH.

26. ®dopmyna HHTErpUPOBAHUS IO YACTSIM UL TApMOHMYECKNX (QYHKIMI Kak cieacTBre ¢popmyssl [ puna.
27 . Pemenne 3anaun Jupuxie muist KpyroBoit odnactu Merogom Dypse.

28. Hurerpan u aapo Ilyaccona.

29. [pencraBnenue pemenns 3ana4 upuxie n Heiimana ¢ momorupio ¢pyHkmu ['puna.

30. Pemenue 3amau Jupuxie nyist kpyra ¢ nomoinsto Gpyskunu ['puHa.

Ilpumepnvle sapuanmul KOHRMPOALHBLIX padOmM

Tema: « ludgdepenunanbHbie ypaBHEHUSI N — T0 MOPSAKA»

Konumponwvuasn paboma Ne 1

1. Haiigute obmee pemenune OJJY —1:

’ X_2. ' —x2 .
I.y:XS, .y =xe" ;
. yy' =2y-x; . y’=l—£;
Xy
l. Yy +Xxy=4x; Il. y+xy=sinx;
2. Haiigure obmee pemenne OJ1Y — 2:
l. y"+4y' +13y =sin x; 1. y"—2y' -3y =e*;

3. Haiigure pemenne 3agaun Komm :
2
. A-x)y'—y=0, y(0)=1, . y':y—z— . Y1) =1;

X
ly'—9y'=2-% y(0)=0, y (@)=L 1.y +4y=2cos2x, y(0)=0, y(0)=4.

x |<

Tema: «ypaBHeHHe MATEMATHYECKON (PU3UKI».

Konumponvnana paboma Ne 2

CprKTypa " COHACPKaHNEC NUCHUIIJINHBL ((YPaBHeHI/IH MaTeMaTu4eCKOu (bH3HKH» TaKOBbI, YTO
IMPOBCPUTH 3HAHHA W YCBOCHHC MaTCpHajla ¢ NOMOIIBIO TECTUPOBAHHA C YKA3aAHUM BAPUAHTOB OTBCTA
HCBO3MOXHO, XOTA ObI MNOTOMY, 4YTO CTYACHT HMECT BO3MOXHOCTL IMPOBCPUTH HpaBHJ’IBHLIﬁ OTBECT

HCHOCpCHCTBCHHOﬁ IMOJCTaHOBKOM B MCXOJHBIC JaHHBIC 3a/1a4M.



[TosToMy mpezyaraercsi TECTOBE AOMAIIHUE KOHTPOJIbHBIE DPAa0OTHI, TPEOYyIOIIUE peIIeHus
3a/a4 U MPUMEPOB, UCIONB3YS IPU 3TOM TEOPETUUECKUM MaTepuall U JEMOCTPUPYS €€ IOHUMaHHUE U
YCBOECHHE.

Tect Nel

1. Tlpusectu K KaHoHHUYeCKOMY By ypasuenne U, +2U, —-3U  =0.

2. Haiitm pemenne ypaBuenus U, =0, yzmosierBopsomee ycnoBusM Komu U(X,X)=X2;

Xy
U,-u,) =o.

y=x

3. Pemnts 3amauy Komm: U, -U, =0, U(X,O):COSX, ucxoast 3 (GOpMyIIBl pelieHus 3aJa4d B
oO1eM ciyyae.
4. Hailtu sKkcTpeMyM TrapMOHHUYECKON (QyHKIUU U(X, y): Xy B kpyre X’ +Yy°<1, ucxoms u3

MIPUHIIATIA SKCTPEMYyMa.
Tect No2

1. Tlpusectu Kk KaHOHHWYECKOMY BUy ypasHenue U, +4U, +5U  =0.

2. Haiitu pemienue ypaBHEHUS U,-U, =0, ymosnerBopsitomee yciaoBusMm Komu U(X,O)=3X2;
U,(x,0)=0.

3. Pemmrts 3amauy Komm: U, -U, =0, U(X,O):X, UCIOJNIB3Ys U3BECTHYIO (DopMyny pelieHus
3agaun Komiu.

4. CdopmynupoBarh 3amauy Jupuxie s npsMoyrosibHoi obmactn a< X <b, c¢<y<d wu nHaiitn

ee perienne MmetoaoM Dypee.
Tect Ne3

1. Tlpusectu k KaHOHHYeCKOMY Buy ypasuenne U, —2U, +U =0,
2. Haiitm pemenue ypaBHenus U, =0, ynosierBopsiomee ycmoBusm Komm U (X, X) =0;

Xy
(Ux _Uy)

2
=X".
y=x

3. Pemmutp 3amauy Komm: U, -U,, =0, U(X,O):Sin X, Ucxoasd u3 (opMysbl pelieHus 3aaadu B

oOmiem ciyyae.



Boinicats  ypasuenus Jlanmaca U, +U, =0 B NOJAPHON CHCTEME KOOPAMHAT W HAWTH €ro

(byHIaMEeHTaIbHOE peLICHHE.

Tect Ned

ITpuBecTr K KaHOHMYECKOMY Buay ypaBHenune U, +2U, +U =0.
Haiitu pemenne ypaBnenns U, =0, ynosnersopsiomee ycnopusm Komm U (X,—X) =0;

L,+u,) =%

y=—X
Pemuts 3amavy Komn: U, -U,, =0, U (X,O) = x*, ucxos 13 GOPMyYIIBI PEIIEHHs 3aJaur B 00IIeM

ciyyae.
Jlatb ompeneneHne TapMOHMYECKONM (YHKIMM U TPUBECTH MPUMEPHl IS OJHOMEPHOTO,

JTBYMEPHOTO, TPEXMEPHOTO ypaBHeHus Jlamaca.
Tect No5

IpuBecTn K KaHOHWYECKOMY BUy ypaBHenne U, +2U, +3U  =0.

Haiitn pewenne ypasuenns U, —U, =0, ynosrersopsiouiee yciaousm Kouu U(X,O) =0;
2

U, (x,0)=3%".

Pemuts 3amauy Komm: U, -U,, =0, U(X,O):3X+1, ucxoas u3 GopMysbl pelIeHUs 3a/adyd B

oOmeM ciayyae.

Cdhopmymuposars 3anaun Jupuxne n Heiimana mis ypasnenus Jlanmaca U, +U, =0 B kpyre

X% + y2 =1 u npoBepuTH yCIIOBUE Pa3peUIUMOCTH 3aaun HelimaHa 17151 KOHKpEeTHOHM QyHKIUU.
Tect Neb6

ITpuBecTn K KaHOHWYECKOMY Buy ypaBHenue 2U, +3U, +U, =0.

Haiitn pewenne ypasuenns U, —U, =0, ynosrersopsromiee yciaoBusm Komu U(X,O) =X;
2

U, (x,0)=x*.

Pemmte 3anauy Komm: U, -U, =0, U(X,O): 2x% +1, ucxomst u3 (hopMynBl peleHus 3a1a4u B

oOmiem ciyyae.



4. Tlokazath, 4TO (yHKIUSA U(X, y):ln VX +y® rapMoHmueckas BCIOAy B IUIOCKOCTH, 3a

HUCKIIIOYCHUCM Ha4YaJIO KOOpAUHAT.

Tect Ne7

1. Tlpusectu Kk KaHoHHYECKOMY By ypasHenue 2U, —5U, +3U, =0.
2. Haditu pemenwe ypasmenns U, =0, ymonersopstomee ycnosusm Komm U (x,—x) =x%;

U, +u,)  =o.

y=—X
3. Pemuts 3amauy Komm: U,-U, =0, U(X,O):4X+5, ucXoast u3 (popMyIBl perieHus 3a/1a9u B

oOmeM ciyyae.

4. Tlokasath, uto dynkmusa U(X,y,z)==,rae r = \/x* + y* +z* ynosieTBopsieT ypasHeHu:o Jlamaca

= |k

U,+U, +U, =0 Besrerme r #0.

7.4.MeTonuyeckne MaTepUuaibl, OINpedeJsiiONIde TPoleIypbl OLEHUMBAHUSI 3HAHWIl, YMeHHIi,

HAaBBIKOB U ONbITA 1€ATCJIbHOCTH, XaPAKTCPUIYIOLIHUX ITAIlbI q)OpMI/IPOBaHI/Iﬂ KOMIIeTeH Uil

IIporpaMma MUHMMYMa IPUMEPOB M 32/1a4 JIJIsl IPAKTUYECKUX 3aHATHI Kypca.
1. Haiitu pemenne OJIY — 1: 1) xy' + y =x°, 2) X(1+ y)+ yy’(1+ X)=0 ,3) ytg=vy,
4)(1+ xz)dy— xydx=0,5) y'sihnx=ylny, 6) (1+ex)yy’=ex, 7)Yy +xy=x?,
8) (x3 + 3xy? )dx + (y3 + 3x2y)dy =0, 9) y'+ ycosx=sin xcosx, 10) ye>dx + (1+ ezx)dy =0,
11) y’ + 3y =e?*.
2. Bemmucats nr060€ IMHEHHOe anredpanyeckoe ypaBHeHHE, cocTaBUTh uHeinoe OJY — 1, ms

KOTOPOro BLI6paHHO€ anre6pqueCKoe YPaBHCHUC ABJISICTCA XapaAKTCPUCTUUCCKUM U HaMTH ero

PCUICHHUC C IIOMOIIBIO PCHICHHA anre6pa1/1quKor0 YpaBHCHHA.
6

Hanpumep: 5k +6=0, 5y’ +6y =0, y:ce_gx.

3. Brimucars 1100bI€ TPU OJTHOPOIHBIE YpaBHEHUs U3 1.1 B muddepennnansHoi Gopme u
MIPOBEPUTH SBJISIOTCS JIM OHU YPaBHEHUSIMU B TIOJHBIX T depeHranax.

Hanpumep: 1) xy' +y=x%;2) xdy + ydx = x%dx ;3) xdy+(y— x?’)dx:O;
oM ON
M(x,y)=y—x*: N(x,y)=x; —=1;—=1.
(xy)=y (xy)=x; =13
4. Bemucars o0bie TpHu auddepeHpyemMbie GyHKINN ABYX HE3aBUCUMBIX ITEPEMEHHBIX,
NPUPaBHATH UX TepBbIe quddepeHmans HyTro, HAWTH pemenne nmoaydeHHbx O1Y — 1, kak
ypaBHEHHH B MOJHBIX quddepeHnnanax.



Hanpumep: U = xsin (x* y), U, =sin(x* - y)+ x2xcos(x* - y); U, = xcos(x2 — y).

[sin(x? — y)+ x2xcos(x? — y)jdx + xcos(x? — y)dy =0. Pemenne: xsin(x? — y)=const . Janee

X y
nposeputh 10 popmyie U(X,y)= J'M (t,y)dt + I N(x,,t)dt

5.

Xo Yo

Brimmcats m00bIe TPH KBaIPATHBIX YPaBHEHHS, OIMH M3 KOTOPBIX UMEET JIBA PA3THIHBIX
JENUCTBUTEIIBHBIX KOPHS, APYIOM — J1Ba KOMILJIEKCHBIX KOPHsI, TPEThE — OJIMH KpaTHbIN KOpeHsb. [1o
9THM ypaBHEHUsIM cocTaBUTh OJlY — 2 ¢ mocTostHHBIMU K03 puiimeHTamu, it KOTOPBIX OHU
SIBJISIFOTCSI XapaKTEPUCTUUECKUMHU U HAlTH UX 00lIliee pelieHue.

Hanpumep: 1) k> +5k +6=0<y"+5y' +6y=0;
) kP +k+1=0y" +y +y=0;3) k» +2k+1=0y"+ 2y +y=0.

1
Pemenne: 1) y=Ce ™ +C,e;2) y=e Zx(cl cos? X+ C, sin > X|;
3) y=(C,x+C,)e™.
Jlns cocraBnenssix 0o 1.5 OJ[Y — 2 paccMOTpeTh HEOTHOPOJHBIE CITydau, KOra IpaBble YaCTH

ypaBaenust f (X) 3a7aHHBIE KOHKPETHBIE (yHKImH, Hanpumep Y + 5y’ + 6y = x*. Haittn

pelnieHne TUX HEITMHENHBIX ypaBHEHUN MeTo0M Jlarpanixka.
7. CocraButh JIVUII — 2, 111 KOTOPBIX BHIOpAaHHBIE B I1.5 KBAJIpAaTHbIE YPAaBHEHUS SIBIISIOTCS

XapakTepucTuueckuMu. HallTh XapaKTepUCTHKU STHX YpaBHEHHUH W IyT€M 3aMEHbl MepEeMEHHBIX

IMPHUBECTH UX KAHOHUYECCKHUM BHUIaM 3aIlllCH.

8.

10.

11.

12.

13.

Haiitu pemenus 3anaun Komm, JlapOy, ['ypca cOOTBETCTBEHHO ¢ HaYaJIbHO — KPA€BBIMU
yenosuamu U (x,0)= f(x), U, (x,0)=f(x) ; U(x,0)=f(x), U, (x—x)= f(x);
U(x,x)=f(x), U y (x,—x)= f(x). PaccmoTpers ciryuan

f(x)=x; f(x)=x* f(x)=sinx; f(x)=cosx; f(x)=e*-1; f(x)=tgx; f(x)=Inx.
OCyIIEeCTBUTH IPOBEPKY MPABUILHOCTH MOJIYYEHHOTO PELICHHS B CIlydae KOPPEKTHOCTHU
IIOCTAHOBKH U MOIIPABHTH KPAEBBIE YCIOBHS TaK, YTOOBI ObLIM COOIIOACHBI YCIOBHS

COTJIaCOBAHUS, B Cllydyae HEKOPPEKTHOCTH MOCTAHOBKHU.
Haiitu pemenue 3anaun Ko ans ypaBaenust @ypbe 1o 3aJaHHOMY Ha4aJIbHOMY YCIIOBHUIO

U(x,0)= f(x), mis cywaes f(x)=x f(x)=x; f(x)=sinx; f(x)=cosx.
Brinucars B Bujie cymmbl psia pemenre CK3 s ypaBuenus Jlanamoepa ¢ HyJI€BBIMU
KpacBbIMU YCIIOBHUAMHU U HAYAJIbHBIMH YCJIOBUSAMU

U(x,0)=7(x), U, (x0)=v(x), 0<x<z xorma z(X)=x; v(x)=x ¢(x)=sin x;

v(x)=cosx.

HeHOCpe,[[CTBeHHLIM BBIYMCJICHUEM IIOKa3aTh, 4YTO q)yHKHI/IH rapMOHUYHA (HerapMOHI/I‘{Ha) npu
U(x,y)=xy, U(xy)=x?+y? U(x,y)=x*>—-y?, U(x,y)=chx+chy.

[TpoBepUTh rapMOHMYHOCTh (PYHKIIHIA
U(x,y)=cosxsiny; U(x,y)=cosxcosy; U(x,y)=chxshy; U(x,y)=Inx?+y?;
U(x,y):;; U(x,y)=Inx*+y>+2%; U(x,y)= 1

X? +y? X2 +y? +2°

U
[IpoBepuTh CBONCTBA rapMOHNYECKUX (DYHKIMH I%— ds=0;
n
r




U(xo,yo):ﬁ Ul y)lds, T i(x=x, ) +(y—y, )} =R? 1 npusmam
Iy

skctpemyma B kpyre X° +y® =1nma dymxmmit U(x, y)=xy;  U(x, y)=x* - y°.
14. C nomousto psaa @ypse win unterpana [lyaccona HallTH TapMOHMYECKYIO B Kpyre
x* + y? <1 dynkumo Ha rparune [ : X° + Y =1, yI0oBIeTBOPSIONIYIO YcIoBuio Jupnxie
U |F =sin2¢; U |r =C0S 2.
15. TlocTpouTs (yHKIHIO I'pHHA 17151 HOTYIIOCKOCTH 1 BBIIUCATH C €€ TIOMOIIBIO PENICHHE 334Ul
Jlupuxite ¢ kpaessiv ycriosrem U (X, y) = X%

OK3amMeHayuoHHble 80NPOCHL NO KYPCY
JANOPEPEHIIUAJBHBIE YPABHEHU S

31.0Onpenenenue 06bIkHOBEHHOTO AU(pEpPEeHMaATBHOrO ypaBHeHus N — ro nopsaka (OJY — n) u
ero kimaccuueckoro perrenus; (OY — 1), reomeTprueckoe UCTOIKOBAHUE €r0 PEIICHUS, TOHITHE
WHTETpaJbHAs KPUBasl.

32.YpaBHeHus ¢ pa3aeNeHHBIMH M C Pa3Ie/IAIOIIMMKICS IEPEMEHHBIMA U METOJUKA UX PELICHUS.

33.JIuneitnoe OJIY — 1 (JIOAY — 1) 1 METOABI HX PELICHUS.

34.01Y B nonHbEIX quddepeHnnantax 1 METOIbl HX PENICHUS.

35.3amaua Komm, Teopema CylIeCTBOBaHWA M €IMHCTBEHHOCTHM KJIAaCCHYECKOro perieHus (6e3
nokazarenberBa) ast OAY — 1 u OIY — 2. [lonsitue yactHoe, oo1iee, 0co00e perieHusl.

36.JI0/TY — 2 ¢ nocTossHHBIME KO3(QPUIIMEHTAMHI ¥ METO/IbI MX PELICHUS.
37.3anaua llItypma — JInyBumis, COOCTBEHHBIE 3HAUEHUS M COOCTBEHHbIE (DYHKIHH.

38.0mnpenenenne ypaBHeHUs B YACTHBIX HPOM3BOAHBIX BTOPOTrO MOPAAKA C JBYMS HE3aBUCHMBIMU
nepemenHbIMU (YUII — 2) u ero knaccuueckoro pemienus. Jluneinsie YUII — 2 (JIVUII — 2) ux
kinaccudukaiys. XapakTepUCTHYECKOE YpaBHEHHUE, XapaKTepuCTHKU. KaHoHuueckwe (HOpMbI U
cxema npuseaeHus odmiero JIVUII — 2 k kaHOHUYECKOMY BHTY.

39.Knaccuueckue ypaBHeHUs MaremaTudeckodl ¢usuku ( ypasHenus J[lamambepa, Ilyaccona —
Jlannaca, ®ypwe). KoppeKTHOCTh MOCTAaHOBKH HAYajdIbHO — KPAEBBIX 3aj1au Ui 9TUX ypaBHEHUH.

40. Ypasuenue Jlanambepa u ero obiiee pemenue. 3agada Komm nna ypaBuenus Jlanambepa, ee
pelIeHre U KOPPEKTHOCTh MOCTAHOBKH.

41. XapakrepucTHueckuii TpEyroibHUK. 3anada JlapOy, MX pelIeHUe U KOPPEKTHOCT MOCTAHOBKH.

42. XapakTepucTHUECKHIl 4YeTHIPEXyTroJbHUK. 3amaua ['ypca , ee pelleHHe M KOPPEKTHOCTb
MTOCTaHOBKH.

43. Cmemannas kpaepas 3anada (CK3) s ypaBHenus Jlanambepa, eMHCTBEHHOCT, €€ PEIICHHUS;
JUIS CIyYaeB:
a) OJHOPOJIHOTO YPAaBHEHUS C OJTHOPOJIHBIMH KPA€BbIMU YCIOBHSIMH;

6) HCOJHOPOAHOI'O YpaBHCHUA C OATHOPOAHBIMH KPA€BBIMH YCIIOBUSAMU,
B) HCOAHOPOAHOTI'O YPaBHCHUS C HCOAHOPOAHBIMU KPACBbIMU YCIIOBUSAMU.

44, 3anavya Koy, 115 ypaBHeHust Dyphbe, €MHCTBEHHOCTD €€ PENIEHHS.

45. CK3 mnsa ypaBuenus Dypbe, €IMHCTBEHHOCTh €€ pPEIIEHHs. (IPMHLMI SKCTPEMyMa U €ro
CIIEJICTBUS).

46. Pemenne CK3 mns ypapHeHus ®ypbe, METOIOM pa3/elicHUs TIEPEMEHHBIX IS
a) OJHOPOJTHOTO YPAaBHEHUS C OJTHOPOJIHBIMH KPAE€BBIMHU YCIIOBHSIMU;

6) HCOJHOPOAHOI'O YPAaBHCHHA C OAHOPOJAHBIMH KPAaCBbIMHU YCIIOBUAMMU,

B) HCOAHOPOJHOI'O YpaBHCHUA C HCOAHOPOAHBIMU KPACBbBIMU YCIIOBUSAMMU.



47. Pemenue 3anaun Ko, st ypaBHeHus ®yphbe, ¢ HOMOIIBIO (PyHIAMEHTAILHOIO PEIICHHMS.
48. EnuncTBeHHOCTS pemenus 3anaun Komu, 11 ypasaenus dypobe.

49. dynnamenTansHOE pelleHne ypaBHeHus Jlamaca B INIOCKOM M IIPOCTPAHCTBEHHOM CITydasiX.
50. Oneparop Jlannaca u Gpopmynst I'puna 115 Hero.

51. Onpenenenne rapMoHrdecKkoli PyHKIMU U €e HHTErPAIbHOE IPEICTaBICHHUE.

52. Mocranoska 3ama4 Jdupuxne, Helimana, Ilyankape mis ypasHenus Jlamiaca. Bayrpennue u
BHEIIIHKE 33/1a4U.

53. IpHHIMI SKCTPEMyMa FapPMOHUYECKON (DYHKIMHU U €TO CIIEACTBHSL.
54.Teopema eMHCTBEHHOCTH penieHuii 3anad Jupuxie u Helimana.
55. Teopema o cpeiHEM 3HAYEHUH FAPMOHMYECKOM (YHKIIUH.

56. ®opmyna MHTErpUPOBAHUS 110 YAaCTAM JUIS TAPMOHUYECKUX (DYHKIHUH Kak cieacTBue (GpopmyIibl
I'puna.

57. Pewenue 3anaun Jlupuxie 1 KpyroBoii 06macti MeTooM Pypbe.

58. Uurerpan u sapo INyaccona.

59. Ilpencrasnenue pemenus 3ana4 Jupuxie u Heiimana ¢ nomompio ¢yrkuun I'puna.
60. Pemenue 3anau upuxie s Kpyra ¢ moMombko Gyrkuun ['puHa.

8.IlepeyeHb OCHOBHOIi M 10NMOJHUTEIbHOW YUeOHOIi JJUTEPATYPbI, HEOOXOAUMOIFi IJIsi OCBOEHHUSI U CIUILIMHbI
(monyasi) «/AuddepeHunanbHble ypaBHEHUS U YPABHEHHUS B YACTHBIX MPOU3BOIHbBIX»
8.1. OCHOBHAS JIUTEPATYPA

1. BacunwseBa A.b, Mensenes ['.H., TuxonoB H.A., Ypasrunpauna T.A. duddepernuanpapie u
UHTErpajbHble YpaBHEHMs, BapUAIlMOHHOE HCYMCIEHHE B MpUMEpax M 3ajJadax: YuyeOHOe
nocodue 3-e u3a-e n3a-so «Jlauey, 2010-432c.

2. 3anoposxern ['.M. 3.33 PykoBOJICTBO K PEIICHHIO 3a/1a4 M0 MaTEMAaTHYECKOMY aHAIN3y: Y4eOHoe
noco6ue 7-e n3a. U3a-so «Jlauey, 2010.-464c.

3. bupman M.II., Conomsk M.3. b64 CrekrpanbHas TEOpHsl CaMOCOIPSDIKEHHBIX OIEPAaTOpPOB B
rUIL0EPTOBOM MpOCTpaHCTBE: YueOHoe nmocodue. 2-¢ uzn. CII6.: M3narenscTBo «Jlanby, 2010.-
464c.

4. Enpuos, A. A. Jludpdepennmanbupie ypaBHeHus : ydeOHoe mocobue / A. A. Emsuos, T. A.

EnproBa. — Tomck : ToMcCkuii TOCYJapCTBEHHBIH YHHBEPCHUTET CHUCTEM YIPABJICHUS H
paauosnekrpoHuku, b Konrent, 2013. — 104 c. — ISBN 978-5-4332-0128-6. — Tekcr :
ANEKTPOHHBIA // DnexkTpoHHO-OmOnuoreunas cucrema I[PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/72089.html

5. bonongypuna, M. II. OObikHOBeHHBIE IU(depeHIaIbHble ypaBHEHHUsS IMEpBOro TMOpsIKa B
pUMepax U MpUIOKEHUsX : Metonuueckue ykasanus / . I1. bonogypuna, C. T. Jlycakaesa, A.
H. bnaroBucHas. — OpeHOypr : OpenOyprckuil rocynapcrBeHnsiii ynusepcuter, 9bC ACB,
2014. — 59 c. — ISBN 2227-8397. — TekcCT : 31€KTPOHHBINA // DNEeKTpOHHO-OMOIHOTEYHAs
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/51604.html

6. Konosanosa, JI. B. /luddepenunanbaple ypaBHEHUS U WX MPUIIOKEHUS B TEXHHMKE : ydyeOHOe

noco6ue / JI. B. KonoBanoBa. — Canxrt-IlerepOypr : Cankr-IleTrepOyprckuii rocyaapcTBeHHBIH
apXUTEKTypHO-cTpouTenbHbIl yHUBepcuter, O6C ACB, 2015. — 57 ¢. — ISBN 978-5-9227-


http://www.iprbookshop.ru/51604.html

10.

0573-8. — TekcT : anekTpoHHbIN // DnekTpoHHO-OuOMHMoTeyHast cucrema [IPR BOOKS : [caiiT].
— URL.: http://www.iprbookshop.ru/49956.html

Bypmuctposa E.b. 5912 Marematnueckuii ananu3 u auddepeHuanbible ypaBHEHUS: yIeOHUK
s ¢ty Bbicur.yue0.3aBeieiennid/E.b.bypmuctpoBa, C.I'.Jlo6aHoB. —M.:M31aTenbCKkuii EHTP
«Axkagemus», 2012-368c.

Matpocos B.JI.,, P.M. Acnanos, M.B. Tonynos-M.: I'ymanurap, u3g uentp BJIAZOC, 2011-
376c¢. lnddepennpmanpapie ypaBHEHUS U yPaBHEHUS C YaCTHBIMH MTPOU3BOIHBIMH.

bubuxos F0.H. b.59 Kypc oObikHOBEHHBIX qu(QepeHInanbHbIX ypaBHEHNH: YueOHoe ocooue.
2-e m3a., M3no-«Jlanp»,2011.-304c.

butnep I'I. b.66 OObikHOBeHHbIE U(QepeHIaTbHbIE YpaBHEHH: YydeOHOe Tmocodue
/T".I".butnep.-PoctoB H//{:®enunkc, 2012.-205c.

8.2. JOITIOJIHUTEJIbHAS JIMTEPATYPA

1.

N

PoNvPRrOOR®

bunamze A.B. YpaBHenue matematuueckoit pusuku. M.: Hayka,1976r..

bunamze A.B., Kamuauuenko J[.®. COopHHK 3a7a4 110 ypaBHEHHUSIM MaTtemaThueckoi ¢usuku. M.: Hayka,
1977r.

CvupHoB M.M. 3anmaun o ypaBHEeHHsIM MatemaTtnueckor ¢pusuku. M.: Hayka, 1977t

Tuxono A.H., Camapckuii A.A. YpaBHeHune Mmaremarndeckor ¢puzuku. M.: Hayka,1972r.

Apamanosu4 W.T., Jleeun B.W. YpaBuenune maremaruueckoit ¢pusuku. M.: Hayka,1969r.

ApcennH B.B. Meroabsl MaTematiueckoit gpu3uku. M.: Hayka 1974r.

TuxanoB A.H., Bacunsea A.b., CBemaukoBa A.I'. uddepennunanpapie ypaBHerus. — M.: Hayka, 1980r..
Ikonpuuk, nddepennnanpabie ypaBHenus. — M.:Beicmast mikona, 1963r.

Martsee H.M. [luddepernmanparie ypasaenus. — M.: [Ipocsemenne, 1 988r.
Ouan HO.C.Meroapl matemaTrueckoi ¢usuku. M.: Beiciiasiikona,1967r.

9. Ilepedyenr pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HWHTepHETY,

HEe00X0IMMBbIX [IJISI OCBOCHUS TMCIUIIMHBI (MOTYJIA)

1) Bukunenus http://ru.wikipedia.org/wiki
2) Ob6pazoBaTebHBI MAaTEMAaTUYECKU CAUT « IKCTIOHEHTA
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup maTeMaTHYECKUX YPaBHCHHI
http://eqgworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs maTemartrka B 0JTHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm

5) Maremaruueckoe Oropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru
7) www.libgen.info

10. Metoanueckue ykazanusi AJs1 00y4ar0IMXcsi 10 OCBOCHMI0 TMCHHUILIMHBI (MOLYJIs1)

Z[J'ISI HU3YUCHUA KypcCa CTyACHTaM HeO6XO,Z[I/IMO HCIIOJIb30BaTh JICKITHOHHBIM Marepuall, y‘le6HI/IKI/I n

y‘le6HHe MOCOOMsT U3 CIIHCKa JIATCPATypbl, CTaTbl U3 TCPUOJUUCCKUX I/I3I[8.HI/II\/’I.) PECypPChL

PIH(I)OpMaI_[I/IOHHO'TGJ’IGKOMMYHHK&HI/IOHHOﬁ CCTHU «I/IHTepHeT»

Kpome Toro, menecooOpa3HO HCHOJIB30BATH  CIEAYIOIIUE  METOAUYECKHE

MaTepHaIbI:

1. BapuaHTbl KOHTPOJIBHBIX pabOT U TECTOB.
2. 3amaun JuIsl MPAKTHYECKUX 3aHITHI CaMOCTOSITEIbHON pabOThI


http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

3. PazgaTounslil MaTepuan As NPaKTUYECKUX 3aHATH.

4. 3aganus Uil IPOMEKYTOUYHOIO U TEKYIIET0 KOHTPOJIS 3HAHUM CTYAEHTOB.
5. DIIEKTPOHHYIO 0a3y NaHHBIX 110 AUCIUIUIMHE.

6. Pabouune TeTpanu CTyI€HTOB.

I[JI?I TCOPETUYCCKOTO M MPAKTUUYCCKOr0 YCBOCHHA AHUCHUIIIIMHBI OOJIBIIIOE 3HAYEHHNE WMEET
caMoCTOsTENbHAsT paboTa CTYJCHTOB, KOTOPAas MOXET OCYIIECTBISTHCS CTYACHTAaMH WHIWBUIYaJTbHO U
0] pyKOBOJICTBOM IIPETIOIaBaTes.

CamocTosiTenbHas paboTa CTYAEHTOB, IPEAyCMOTPEHHas y4eOHBIM IUIAHOM B 00bEME HE MEHee
50-70% oOmero KoJwuecTBa 4YacoB, HampaBiieHa Ha 0ojiee TIIyOOKOe YCBOCHHE H3y4aeMoro Kypca,
(¢bopMHpOBaHHE HABBIKOB HCCIIEIOBATEIbCKOW pPAa0OTHl M OPUEHTHUPOBAHHE CTYACHTOB Ha YMEHHE

IMPUMCHATb TCOPCTHUYCCKUEC 3HAHWA HA IPAKTUKE.

Ilocne usyuenuss meopemuueckoeo mamepuana «JuddepeHmanbapie YpaBHECHUS» CTYICHTHI
ITOJIKHBL:
3HaTh:

— OCHOBHBIE TUIIBl ypaBHEHUI MaTeMaTUYECKON PU3UKH;

— BBIBOJ] OCHOBHBIX YPaBHEHUI MaTeMaTH4eCKON (PU3UKH;

— ypaBHEHHE K0JIeOaHUE CTPYHBI;

— ypaBHEHHE KOJI€OaHUE CTCPIKHS;

— ypaBHEHHE KoJIeOaHne MEMOpaHBbI;

— COCcOObI 33JJaHNsI HAaYaJIbHBIX U KPaeBbIX YCIIOBHIA;

— YpaBHEHHE pacIpOCTPaHEHUE TeIlIa B CTEPIKHE;

— HocTaHOBKa 3a1auu Jlupuxie.

Ymers:

— BBIBOJIUTH OCHOBHbBIC YPaBHEHHsI MAaTEMaTUYECKON (PU3UKH;

— peuiaTth ypaBHEHUSI MaTeMaTHUeCKON (DPU3UKH W3BECTHBIMU METOJAMH; PEIIaTh KPAeBbIC 3a/1auu IS
ypaBHEHUH B YACTHBIX IPOU3BOIHBIX METOJIOM Pa3/ICiICHHS IEPEMEHHBIX U METO/IbI TOCTPOCHUS
¢byukuun ['puna;

— CTPOWUTHb 3aMKHYTbIE pEIICHHsS JIUHEHHBIX ypaBHEHUH B YACTHBIX MPOM3BOIHBIX Juid oOjacTel
KaHOHUYECKOU (POPMBEI.

Biaagern:

— HaBbIKaMU pCHICHUA MPAKTUYCCKUX 3a1a4 ¢ TIOMOIIbIO ypaBHeHPII’I MaTeMaTH4EeCKOMH CI)I/I3I/IKI/I.

Jlnist ycrenrHoro OcBOEHHUsl yueOHOTro Marepuana kypca «/luddepeHumansabie ypaBHEHHUs» TpeOyroTCs
cucreMaTnyeckast paboTa 1Mo U3y4eHUIO JEKIUNA U pEeKOMEHIyeMOM JTUTepaTyphl, peICHUIO JOMAIIHUX 3a/1a4 U

AOMAITHUX KOHTPOJIbHBIX pa60T, a TaKIKC€ aKTUBHOC Y4aCTHC B pa60Te MPAaKTUICCKUX 3aHATHH.



Iloka3zateneM OCBOCHHUS Marcepuaja CIYXXHUT YCIHCHIHOC PCHICHUC 3aJad MpcajlaraCMbiX AOMAIIHUX

KOHTPOJIBHBIX pa60T H BBIINIOJIHCHUEC ayJUTOPHBIX CAMOCTOATCIIbHBIX 1 KOHTPOJIbHBIX pa60T.

B kauectBe OLCHOYHBIX CPCACTB HpOI‘paMMOf/'I AUCHUIUIMHBI ITPEAYCMATPUBACTCA:

® TeKYIIMI KOHTPOJIb (AyAUTOPHBIE KOHTPOJIbHBIE Pa0OTHI, JOMAIIHUE 3a/IaHU).

® [IPOMEKYTOUHBIH KOHTPOJIb (IK3aMEH ).

(DOprl meKywezco, npomedsICymo4Ho2c0 U uUnioc06020 KORmMpOo.Jisl.

Texywuti KOHMpPOL.
- CamocrosTenbHble padoThI
- B IyanbHbIE 3a1aHHs

- Onpoc cTyIeHTOB
Ilpomedrcymounvlii KOHMPOL:
- KontponpHas pabora o kypey
Hmocosviii konmpons.
- 3K3aMeH

11.ITepeyenb MHPOPMAUOHHBIX TEXHOJOTHH, UCIIOJIb3YEeMbIX IIPH
OCYyIIeCTBJICHUH 00pa30BaTEeJIbHOI0 MPoIecca MO JUCHUIINHE (MOIYJII0), BKJIIOYas
nepeveHb NPOrpaMMHOro odecrniedeHusi 1 HHPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM

1. OnexkTpoHHass OuOIMOTEKa Kypca, KOHCIEKTHhl JIeKUWUW, 3aJaHus s
NPAKTUYECKUX 3aHSATUN M CAMOCTOSITEIbHOM pabOThI, BApUAHTHI TECTOBBIX 3aJaHUM IS
IPOBEPKU TEKYLIMX M OCTATOYHBIX 3HAHUW CTYAEHTOB, BAPUAHTHI 3aJlaHUI JIJIs1 TEKYILETO
U TIPOMEXYTOYHOTO KOHTPOJISI 3HAHUN 00yYaronuxcs

2. KomnerotepHoe u MyasTUMennitHoe o0opynoBanrne MUY,
3. Metoanueckre peKOMEHAAUNU 110 U3YUYECHUIO JTUCLHUIUINHBI.
12. Onucanue MaTepuajibLHO-TEXHUYECKOI 0a3bl, HEO0X0AMMOIi 1JIS1 OCYIEeCTBJIECHUS

00pa30BaTeJbLHOI0 MPOLECCca MO UCHUILINHE (MOILYJII0)

HJ’IH IMPOBCACHUA JICKIIMOHHBIX W ITPAKTUYCCKUX 3aHATUN UMEIOTCS AyIUTOPUH, OCHAILICHHBIC Bcel
H606XOHHMOﬁ MeOenpo U HHBCHTApPCM. I[J'IH OTACIbHBIX 3aHATHUM AyAUTOPUN OCHAIICHBI IIPOCKTOPOM,

H0yT6y1(OM U UHTCPAKTUBHBIM 3KpaHOM IJI1 ACMOHCTpAalu1 CclIaliioB | T.II.
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