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COIEP>XXAHUE

HGJ'II/I " 3aJa41 OCBOCHUS TUCIHHUITIIMHBI

Ilepeuens mIaHUPYEMBIX pe3ybTaTOB OOYYEHWS 10 TUCHUIUTHHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHUPYEMBIMH pE3yJIbTaTaMU OCBOCHHS O0Opa30BaTEIbLHOM

MPOTPaMMBI

MecTo AMCUHIUIMHEI B CTPYKType 00pa30BaTeIbHOI MporpaMMbl OakaraBpruaTa

O0beM TUCIMIUTUHBI (MOJYJs) B 3a4€THBIX EAMHUIAX C YKa3aHWEM KOJIMYECTBA
aKaJeMHYeCKUX 4YacoB, BBIJCIEHHBIX HAa KOHTaKTHYI paboTy oOywarommxcs ¢
npenoaaBareieM (MO0 BHJAAaM Y4YeOHBIX 3aHITHH) M Ha CaMOCTOSTEIBHYIO padoTy

oOyJaronxcs

CopnepxaHue JAUCUUIUIMHBI (MOJYJIs), CTPYKTYPHUPOBaHHOE IO TeMaM (pasziesiam) ¢
YKa3aHHEM OTBEIEHHOTO Ha HUX KOJIMYECTBA aKaJIEMUYECKIX YacOB M BHJIOB yIEOHBIX

3aHITHU

5.1.

Coneprkanne pa3enoB yaeOHOH TUCITUTUTNHBI (MOIYJIS)

5.2.

CrtpyKkTypa yaeOHON AUCITUTUINHBI (MOYJIs)

[lepeueHr y4eOHO-METOAMYECKOTO OOCCIICUCHHUS JJIi CaMOCTOSTEIILHOW pPa0OThI

00yJaromxcs Mo AUCIUATUTHHE (MOIYITIO)

@OoHJ OUEHOYHBIX CpPEICTB JMJIsI NPOBEAEHUA MPOMEKYTOUHOM  aTTECTalUU

00y4arommXxcs Mo AUCIUTUIHHE (MOTYJTIO)

7.1.

[Tepevens KOMIIETEHIHI C YKa3aHUEM 3TaroB X (GOPMUPOBAHUS B MIPOIECCE OCBOCHHUS

00pa3oBaTeIbHOM MPOTPaMMBbI

7.2.

Omnurcanre moKa3areleil W KPUTEPUEB OICHUBAHUS KOMIICTCHIIMM Ha Pa3IMIHBIX

oTalax ux (I)OpMI/IpOBaHI/IH, OIIMCAaHHUEC IIKaJI OLCHUBAHUA

7.3.

Tunoskie KOHTPOJIBHBIC 3aJaHUSA HJIM WUHBIC MATCpHAJIbI, H€O6XOI[I/IMI>IC I OICHKH
3H3HI/II7[, YMeHHﬁ, HaBBIKOB MW OIbITa ACATCIBHOCTH, XapaKTCPUIYIONIUX OTallbl

(bopMHPOBaHHSI KOMIIETEHLIMI B IPOILIECCE OCBOEHHS 00Pa30BaTEIbHON MPOrpaMMbl

1.4.

Meroauueckue Marepuasbl, ONPESIsSIONNe MNpOLEeaypbl OLICHUBAaHWS 3HAHUM,
YMEHHHA, HABBIKOB M ONBITA JCATENBHOCTH, XapaKTEPU3YIONIUX dTArbl (OPMHUPOBAHHS

KOMIIETEHITUI

[lepeyeHb OCHOBHOW M [OMOJHHUTENBHOW Y4YEOHOH JHMTEpaTypbl, HEOOXOOUMOM st

OCBOEHUS TUCIUTUINHBI (MOYJIs)

8.1.

OcHoBHas yueOHas TuTeparypa

8.2.

JononuurensHas yueOHas mureparypa

[lepedyens pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHON ceT « HTepHeT»,

HCO6X0}II/IMBIX JJI1 OCBOCHHUA THUCITUIIIIMHBI (MO,Z[y.l'IH)

10.

Metoandeckue ykazaHus A1 00YHIarONIUXCsl 0 OCBOCHUIO TUCITATIINHBI (MOTYIIS)

11.

[lepeyens HHOOPMALMOHHBIX TEXHOJIOTHH, HCIOIB3yEMBIX MPH OCYILECTBICHUN
00pa30oBaTeIbHOTO Ipoliecca 10 JUCHUILUIMHE (MOXYJII0), BKIIOYas IepeueHb

IporpaMMHOTO obecreucHus u I/IH(i)OpMaI_II/IOHHLIX CIIPpaBOYHBIX CUCTEM

12.

Omnucanue MaTepI/IaJILHO-TeXHH‘leCKOﬁ 63351, HCO6XOI[PIMOﬁ A1 OCYIICCTBIICHUA




00pazoBaTeILHOTO IPOITEcca IO TUCITUTUTHHE (MOIYITIO)

1. Ilean v 3a1a4u OCBOEHHUS THCHHMILIMHBI

(dbopMHpOBaHKE CHCTEMATHYECKUX 3HAHUM B 00JACTH YpaBHEHUH MaTeMaTW4ecKOd (PHU3UKH, O

ero MecTe U POJIM B CHCTEME MaTeMaTHYeCKUX HayK, TPUI0KEHHUIX B €CTECTBEHHBIX HayKax.
3agaum JUCHMIJIMHBI:

* (QopMyIupOBKa OCHOBHBIX YypaBHEHUN MaTeMaTHuecKoll (GU3MKHM, MX KIacCUpUKalusi u
MMOCTAaHOBKA OCHOBHBIX KPAEBBIX 33]1a4;
* M3JI0KEHHE Ppa3IMYHbIX METOJIOB pELICHUN KpaeBBbIX 3aJad: MCIOJIb30BAaHHE HHTErPAIbHBIX
peoOpa3oBaHuii, TEOPUM TIOTEHIMANIA, IMOCTPOCHHE (YyHIAMEHTAIBHBIX PEIICHUH, a TaKKe

(dbopMynHUpOBKa B 3aMKHYTOM BH/IE PELICHH 7151 00J1acTeil KAHOHUYECKOH (POPMBI.

2. IlepevyeHb IIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AMCUMILIHHE (MOLYJIIO),

COOTHECEHHBIX C IUIAHNPYEMBIMH Pe3YJbTATAMHI 0CBOEHHS 00Pa30BaTeJIbLHOI MPOrpaMMbl

B coBokynmHoctn ¢ nmpyrumu guctnuimmHamua PI'OC BO mgucnmmnmHa «/{nddepennmanbapie
ypaBHEHHUs» HampaplieHa Ha (JOPMUPOBAHHE CIETYIOMIMX KOMIIETSHIHIA:
Tabmuua 1. Komnerenuu oOydaromierocs, opMupyeMbie B pe3ylbTaTe OCBOCHUS TUCIUILIAHBI

(Motyst)

Kon
KOMIIeTeHIIH HanmeHoBanue KOMIEeTEHIINH

H

CriocoOeH OCYyLIECTBISATh IOUCK, KPUTHUYECKUH aHalu3 W CHHTE3
YK-1 | unpopmanuu, IpUMEHITh CHCTEMHBIN MOIXOMA ISl PEUICHHS TOCTaBICHHBIX

3aaad

CrniocobeH KOHCTpyMpOBaTh CO/Ep)KaHHEe 00pa3oBaHMs B INPEIMETHOMN
obmactu B coorBeTcTBUU ¢ TpeOoBaHuAMH PI'OC OCHOBHOTO U CpPEIHETO

K-1 obmrero oOpa3oBaHus, C YPOBHEM Pa3BUTHSI COBPEMEHHOW HAYKH M C YUETOM

BO3PACTHBIX 0CcoOeHHOCTEH 06yqafom1/1xc;1

B PE3YIbTAaTC U3YUCHUA TUCHUIIJIMHBL «I[I/I(I)(I)CPCHLH/I&HBHBIC YpaBHCHUS» CTYACHTHI JOJI’KHBI:

3HaTh:

— OCHOBHBI€ THIIBI YPaBHEHUI MaTeMaTH4ecKoil (pU3MKH;
— BBIBOJI OCHOBHBIX YPaBHEHMI MaTeMaTHUECKON (PU3HKH;
— ypaBHEHHE KoJieOaHUEe CTPYHBI;

— ypaBHEHHE KoJieOaHUE CTEPKHS;

— ypaBHEHHE KojebaHre MeMOpPaHBI;

— CIIOCOOBI 3a/1aHUS HAYAJIbHBIX U KPAEBbIX YCIOBUH;

— ypaBHEHHE paclpoCTpaHEHHE TEIJIa B CTEPIKHE;



— MOCTaHOBKa 3anauu Jupuxie.

YMerTh:

— BBIBOJJUTH OCHOBHBIC YPAaBHEHUSI MATEMAaTUUECKON (PU3UKH;

— pemaTh ypaBHEHUS MaTeMaTHYeCKON (DM3UKH M3BECTHBIMU METOIaMH; PEIIaTh KpaeBble 3a/1auu JJIs
YpaBHEHHU B YACTHBIX MTPOU3BOIHBIX METOIOM Pa3/IeiCHHUS IEPEMEHHBIX U METOJIBI TOCTPOCHUS
¢bynkuuu I'puna;

— CTPOUTh 3aMKHYTBIC PCIICHHS JUHEWHBIX YpAaBHEHWH B YAaCTHBIX MPOU3BOJIHBIX ISl OOJacTei
KaHOHHYECKOU (POpPMBI.

Baagern:

— HaBbIKaMH PCHICHUA IIPAKTUYCCKUX 3aaa4 C IOMOIIbIO ypaBHeHI/Iﬁ MaTeMaTU4eCKOn (1)H31/IKI/I.

3. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII BIIO

Jucuurunaa B1. 0. 07.07.  «AuddepeHnpansupie ypaBHEHHUS» sBISETCS 0053aTeIbHOM BXOIHUT B
NpEeMETHO- COJepKATENbHBIA MOAyNnb (Mpoduiab MaTeMaTHKa) HampasieHuss moarotoBku 44.03.01.
Ileoazozuueckoe obpazosanue, npopunmn  «Marematnkay (kBannpukanus — «OakajgaBp») W m3ydaercsa B 6
ceMecTpe.

s OoCBOEHMS JUCUMIUIMHBI MCIOJB3YIOTCS 3HaHUS, YMEHUS U BHJBI JACSATEIBHOCTH,
chopMHpOBaHHBIE B  IIpollecce€ OCBOGHMsI  cTyaeHTamu jaucuuiuinH — «Teopus  dyHKIuM
JEHCTBUTENBHOIO IEPEMEHHOTO», « Teoprs PyHKIIMHM KOMIIJIEKCHOTO TEPEMEHHOTO0Y,

4.00beM AUCHHUIIINHBI (MO}:[yJ'IH) B 3a4YCTHBIX CANMHULIAX C YKA3aHHUEM KOJINYCCTBA aKaACMUYCCKUX YaCOB,
BBIACJICHHBIX Ha KOHTAKTHYIO pa60Ty 06yqa}01u1/1x051 C IMperoaaBaTeiieM (1'[0 BU1aM y‘l66HI>IX SaHHTHﬁ) 1 Ha

CaMOCTOSITEIbHY O paboTy oby4aroruxcs. O0IIas TPy I0EMKOCTh JUCITUTLTHHBI COCTaBIISET
2 3aUeTHBIX eIUHUIL, 72 Yaca. (3 Kypc, 5 cemecTp:3ayer)

OO0beM KOHTaKTHOM pa6OTBI 06yqa}01111/1xcs[ C IpenoaaBarcyicM IO AJUCHUIIINHE (HO BUI1aM

yU4eOHBIX 3aHATHI) M HAa CaMOCTOSATENbHYIO pab0oTy 00yUaromuxcs O4HON (OpMBbI OTpaXkeH B TabIuIe 2.

Tabnuna 2.
®opma Tpynoem Buabl yueOHo# padoThl
o0yueHHusi | KOCThb
Jlekuun | IlpakTuye | JIabopar | [Ipomexky | CPC | ®opma
| 6 mom | ckue OpHbIe TOYHBII arrecran
yucre 3aHATUS / | 3aHATHS | KOHTPOJIb U
npaxkm. 6 mom
Hanpas. | yucie
npaxKm.
Hanpas.
Ounasn 72 16/10 16/10 40 3a4yeT




5 cem

3aouHas 72 4/2 4/2 64 3a4er

5 cem

5. Conep:xanue (IMIAKTUKA) THCHUILIMHBI.

Paznen 1. «OcHOBBI Teopuu 00bIKHOBEHHBIX AU (pepeHINATbHBIX YPABHEHUI ».

1.1 O6pikHOBEHHBIE MU PepeHIInanbHbIe ypaBHEHUS IEPBOTO MOPS/IKA.

1.2 YpaBHeHHs C pa3lieleHHBIMU U pa3aensionmu nepeMeHHbiMu. Jluneiinoe OY — 1 u ero
pemerne. OIY — 1 B momHbx nuddepeHnumanax u ero pemeHue.

1.3 JIuneiiHble OJHOPOIHBIE YpaBHEHUS, IMHEHHbIE HEOJHOPOIHBIE ypaBHEeHUs (MeTo] bepuymnuy,
Meton Jlarpanxka).

1.4 JIuneitnbie ypaBHeHus 2 — ro nopsaaka. (JIOAY — 2) crpykrypa ux oOiero peneHus .

1.5JIO0AY — 2 c mnocrosHHBIMH Kod(hduimentramu u meronsl ux pemenus. JIHIAY — 2 ¢
MOCTOSTHHBIMH KO3 (HUITMEHTaMH.

1.6 KpaeBast 3amaga mus JIOAY — 2. 3amaua Illtypma — JImyBWUIs, COOCTBCHHBIC 3HAYCHWS,
coOcTBeHHbIe QyHKIUU. Psaapl Dypbe Mo cOOCTBEHHBIM (DYHKIIUSM.

1.7 Jluneitaple auddepeHmanibaple YpaBHEHUS B YaCTHBIX IPOU3BOIHBIX BTOPOTO IMOPSIKA
(JIVUIT — 2) ¢ nBymMs HE3aBUCHUMBIMU TMEpEeMEHHBIMU HX TNpocTeiimue Buuabl. Ilonstue
XapaKTepPUCTHYECKOe ypaBHEHHe, xapakTepuctuku. Kimaccudukamms (JIYUIT - 2),
KaHOHU4Yeckue popmbl 3anucu, cxema npuBegeHus JIYUII — 2 k kaHOHHUECKOMY BHITY.

Pasnen 2. «OCHOBBI TEOPHH KJIACCHYECKUX YPABHEHHI MaTeMaTH4YeCKOi pu3nkm»

2.1 Vpasuenue JlanamOepa u ero oO1iee perieHue. .

2.2 TlepBas u BTOpas KpaeBble 3a1aun JapOy, X penieHne u KOppeKTHOCTb.

2.3 Cmemannass kpaeBas 3amaya (CK3) gns oxmHopomgHoro  ypaBHenus —JlamambOGepa,
€IMHCTBEHHOCTD €r0 PEeIIeHus.

2.4 VYpaBHenus Oypne.

2.5 Pemenune CK3 mns ypaBaenus @ypbe Mmetoiom Dypbe.

2.6 YpasHenus Jlamnaca.

2.7 OCHOBHBIC CBOWCTBA FapMOHUYECCKON (DYHKITHH.

2.8 IlpuHIun sKcTpeMyMa rapMOHHUECKON (DyHKIIUH.

2.9 Pemenwue 3apaun J{upuxie s kpyra Merogom Oypee.

[IpencraBnenus pemenus 3anau Jupuxie n Heiimana ¢ momonipio pynkuuu ['puna

5.2. CTPYKTYPA U COAEP) KAHUE JUCIUITJINHBI

«In¢pdepeHunalibHble YPABHEHHS M YPABHEHUSD)

Buas! yueOHON HArpy3KH U X

HanmenoBanue pazacia AIMCHUITIINHBI TPYAOEMKOCTD, YacChl




Jlexmm IIp. CPC Bceer
Ne u 3aH. 0
pasz. yacoB | Kommnere
HITUH
1 2 3 4 5 6
Jugppepenyuanvrvle ypasnenus N - 20 nopsoxa. VK-1,
11 Omnpenenerne OJ1Y — 1, OAY -2, OAY —n, YUII - 1, K-1
YUIl — 2. OmpeneneHue KIACCHYECKOTO PEIICHHUS '
nuddepeHnnansHOTo YpaBHECHHSL. CBsi3p c
HWHTETPaIbHBIM HCYHCICHUEM, 3aBICUMOCTD PEIICHHUS OT
MIPOU3BOJIBHBIX IIOCTOSHHBIX WM (QYHKOWH. 3amada
Komm. Teopema cyniecTBOBaHHMS M EIUHCTBEHHOCTH
pemenus. [lonsite yacTHoe oOmiee ocoboe penieHUe
onay.
1.2 VYpaBHEHMsI C pa3lelNeHHBIMU U Pa3AeiIOLIUMHU VK-1,
nepemeHHbIMH. JluHeliHoe OlY — | u ero peuieHue.
OJY — 1 B nonubIx auddepeHnranax u ero peleHue. IIK-1
1.3 Juneitnoe OAY - 2 (JIOAY - 2) ¢ HOCTOSHHBIMHU VK-1,
kodpdunueHTaMH W ero  pemieHue.  lloHsTHE
XapakTepucTHieckoe ypaBHeHHe. @DyHmaMeHTaIbHAas IK-1,
cucteMa W CTpyKTypa obmero pemenus. JIOAY — 2.
Pemenne  HEOMHOPOOHOTO  JIMHEWHOTO  ypaBHEHHSA
MetoqoM Jlarpanxa.
14 Kpaesas 3agaua mns JIOAY — 2. 3apmaya Illtypma — VK-1,
JluyBunnsi, COOCTBEHHBIE  3HA4€HHs, COOCTBEHHBIE
¢byuknuu. Psaast ypbe 0 COOCTBEHHBIM (PYHKIIUSIM. IK-1
15 Jlunetinvie Ouggpepenyuanvhvie ypasHeHus: 8 4acmHbiX VK-1,
npou3600HbIX 8Mopo2o nopsioka (JIVHII — 2) ¢ deyms
He3a8UCUMbIMU NePeMEHHbIMU UX npocmetiuue 8UObL. IK-1
[NonsATHE XapaKTepUCTHICCKOE YPaBHEHHE,
xapakrepuctuku. Knaccudukarms (JIYUII — 2),
KaHOHWYECKHEe (POPMBI 3aIIHCH, CXeMa MPUBEACHUS
JIVUII — 2 K KAHOHUYECKOMY BHUJTY.
2.1 Knaccuueckue ypasnenus mamemamuyueckol Qusuxu VK-1,
Knaccuyeckre ypaBHEHHsI MaTeMaTHUYSCKOW —(pu3HKH
(ypaBuenue [lamambepa, @ypre, [Iyaccona — Jlannaca) u IIK-1
MOCTAHOBKA HAYaJIbHO — KpaeBbIX 3ajad JJisl HHX.
KoppekTHOCTh 1 HEKOPPEKTHOCTh OCTaHOBKH 3a]1auH.
2.2 VYpaBrenue Jlamambepa u ero odmee perreHue. 3agada VK-1,
Komm gmms ypaBHenms J[lamambGepa, ee pemieHue
(popmyma Jamambepa) m KOPPEKTHOCTh ITOCTAHOBKH. IK-1
XapaKTepuCcTU4eCKU TPEYTOIBHUK 51
YEThIPEXYTOJIbHHUK.
2.3 IlepBast u BTOpas kpaemwle 3amaunm JlapOy, ux VK-1,
pelIeHne 1 KOPPEeKTHOCT. 3anaua ['ypca Juis ypaBHEHUS TK-1
HManambepa, ee penieHre 1 KoppekTHocTh. KommenTapun
U KOPPEKTHOCTH O3THX 3ajJad Jyisi OOIIero ypaBHEHHS
TUIEepOOITNIECKOTO THIIA.
24 CwmemanHas kpaeBas 3amada (CK3) mma VK-1,
OHOpOJIHOro ypaBHeHusi Jlanambepa, €JUHCTBEHHOCTh
ero pemenus. Haxoxaenme pemenus CK3 ¢ I1K-1
OJTHOPOJIHBIMH KPaeBBIMH YCIOBHAMHU MeToioM Dyphe. VK-1,

I1K-1




25 Pemenne CK3 1i1si HEOZHOPOIHOrO yYpaBHEHHUS C VK-1,
HEOJJHOPOAHBIMU KPAE€BBIMH yCIIOBUSAMHU.
[1K-1
2.6 [MpuHIMnD MakcMMymMa ¥ MUHHMYyMa JUisl ypaBHEHHMS VK-1,
Oypre. Equacteennocts pemenns CK3 mis ypaBHeHHs
Dypse. IK-1
2.7 Pemenne CK3 mist ypasaenus @ypre meronom Oypee. VK-1,
[1K-1
2.8 3anaua Komm nna ypaBHeHus Dypbe U €€ pelIeHHE C VK-1,
MIOMOIIBIO (byHIaMEHTaTILHOTO peleHus.
EnMHCTBEHHOCTD pelIeHus 3TOH 3aJaun. TK-1
2.10 OynmaMeHTaIbHOE pelIeHne ypaBHeHHs Jlammaca. VK-1,
IloctanoBka 3anau Hupuxie, Helimana u Ilyankape nns
ypaBHeHus Jlamnaca U UX KOPPEKTHOCTb. BHyTpeHHuUE 1 IK-1
BHemHKe 3amaud. Popmynsl ['puHa mst omepartopa
Jlannaca.
3.1 Tapmonuueckas QYHKYus u ee unmezpaibHoe VK-1,
npedcmaeienue.
OCHOBHBIE CBOMCTBa TApPMOHNYECKON (PyHKIIUH. 1IK-1
3.2 [MpuHOMO  SKCTpeMymMa TapMOHHYECKOH — (DyHKIUH. VK-1,
Teopembl eIMHCTBEHHOCTH peIIeHHH 3amad Jupuxie u
Heiimana. IK-1
3.3 Pewmenne 3anaun Jupuxne nns kpyra meronoM dypee. VK-1,
Hurerpan u aapo Ilyaccona.
I1K-1
3.4 IIpencraBnenus peuenus 3anad Jupuxine u Helimana ¢ VK-1,
nomouipto ¢pynkuuu ['puna. Pemenue 3agauun Jupuxme
s Kpyra ¢ momombsio (ysknum I'puHa. Permenue IK-1
3agaun Hefimana nns kpyra ¢ moMomipio (GyHKIHH
['puna.
HUroro 16 16 40 72
6. [lepeueHb y4eOHO-MeTOAMYECKOTr0 O0ecredeHUsI AJIsl CAMOCTOSITEIbHOM padoThl 00y4arouXcst
Mo JUCUUIJINHEe (MOIYJII0)
CamocrosiTesibHasi padoTa CTyIeHTa
Paznen Ne TpynoeMKoOCTb,
Bux CPC
AUCHHUTLTUHBI n/n 4acos
1 OCHOBHBIE THITBI OOBIKHOBEHHBIX TU(depeHIHaNbHbIX ypaBHEHHH U 4
Pasyen 1 METO/Ibl MIX PEIICHUS
2 Jluneiinsle  auddepeHIManbHbBIE  YPAaBHEHUsT B YaCTHBIX 4
MIPOU3BOJHBIX.
3 OCHOBHBIE MOJIEJIM MAaTEMaTHYeCKOH (QHU3NKH. A
4 YpaBHEHUsI IPOJIOIBHBIX KOJICOAHHUH CTEPIKHSI. 4
5 Pacnipoctpanenue Temnia B IpOCTPaHCTBE. 4
Pazgen 2
6 VYpaBHeHust KoJieOaHMs TeIUIa B IPOCTPAHCTBE. 4
7 [ToTennuanbHOE TEUEHUE KUAKOCTH. 4
8 Mertoj pa3nesieHns IEpeMEeHHBIX B 3a1aue Jupuxie. 4
Juddepennnanbaple  ypaBHEHHS  BBICIIMX  ITOPSJIKOB.
9 YpaBHEHUs JOITyCKAOLIUE NOHUKEHUS TTOPSIKA. 4




10 Pa3sHOCTHBIE CXEMBI PEINCHUM ypaBHEHUM MAaTE€MaTHYECKOM 2
(UBHKH.
11 WurerpupoBanne  auddepeHnuanbHeIX — ypaBHEHMI ¢ 2
HOMOUIBIO PAJIOB.

Hroro: 40

7. ®OH/ OLIEHOYHBIX CPEACTB
AJISl TPOBeJleHUs IPOMEKYTOYHOMH ATTeCTAMN 00y4aroIuXCs
1o JUCUMILIMHE (MOXYJII0)

7.1. IlepeyeHb KOMIIETEHIUH ¢ YKa3aHHEM 3TanoB uX (JOPMUPOBAHUS B NPoLecce OCBOCHUS

o0pa3oBaTe/IbHOI NPOrpaMMbl

e Kowmnerenuus e Dramnsl e [Ipouenypa
e (dopMupoBaHUs OLICHUBAHUS
YK-1 Cnoco?eH OCyLLEeCTBMATb MOMUCK, 3HATE: OCYLIECTBIIATL | ®  YCTHBIN OIPOC,
KPUTUYECKWUIA aHann3 n CUHTe3
. i TECTUPOBAHUE
MHOPMaLMK, NPUMEHSATL CUCTEMHBIN IIOMCK, KPUTHYCCKMM aHallU3 H P ’
noaxop ANs peLleHnsi NoCTaBeHHbIX cuHTe3 NHMOPMALHH KOHTPOJIbHAA
3apau pabora.
Ymers: pewaThb

MaATEMAaTHYCCKUEC 3aJa4n.
Baagern: IIPUMCHATDH
CHCTEMHBIN MOAX0Hd s peHiCHUus

IIOCTAaBJICHHBIX 3aJ1a4

NK-1 3Haer: KOHCTPYMPOBATh | @  YCTHBIH OIpoc,
Criocoben KOHCTpyHpOBaTh | COAEPkKaHue oOpa3oBaHus IO TECTHUPOBAHUE,
5 nuddepen. YpaBHEHUSIM B KOHTPOJIbHAS
cojiepanne 00pa3OBaHUA B | coorBercTBHE ¢ TpeGoBaHMSIMHU pabora.
IPEIMETHOM obnactu B| ®I'OC u c ypoBHEM pa3BHUTHUS

COOTBETCTBMM ¢  TpeOoBaHusiMu | COBPEMCHHON HAYKH.

YMeeT: pemat, MaTeMaTHUECKUE
®I'OC  OCHOBHOTO U  CpPEIHETO p

3a7a4H.
obmero o0pazoBaHus, C YpPOBHEM Baaneer:

Pa3BUTHs COBPEMEHHOH HAyKH M C | KOHCTPYHPOBATH coziepKaHue
YY4ETOM BO3PAaCTHBIX OCOOEHHOCTEH 06pa3oBaHmMs o
00yJaromuxcs i depeH.ypaBHEHHSIM B

COOTBETCTBUU C TpeOOBAHUAMHU
dIr'ocC.

7.2. Onucanue noka3saresieil M KpUTepHeB OLEHMBAHUS KOMIETEHI[HI HA Pa3INYHbIX
Tanax ux GopMHUPOBaHMS, OIIMCAHUE IIKAJT OL[CHUBAHUS
YK-1 Cnoco0eH ocyniecTBJIATH MOUCK, KPUTHYECKUI aHAJIN3 U CMHTe3 uHGopManuu,

NPUMECHATDH CHCTEMHBIH MOAXO0M AJIsI pelICHUA MOCTABJICHHBIX 3a1a4



L IMoka3zaTenn ('ITO ° OHeHO‘lHaﬂ mKaJjaa

o0y4aromuiics e  YIOBIETBOpPHTE e Xopomo e  Oramuno
JOJIZKEH bHO
NPOJeMOHCTPUPOBAT
b)
3HATD: 3HaeT OCHOBHOI MaTepual, 3HaeT y4eOHBIi 3maer Tray0OKO U
;0 A0ITyCKaeT HETOUHOCTH, MaTepuan.  YMeeT  NpaBWIBHO | MPOYHO  Y4eOHBIH  MaTepuan,
OCYILIECTBJIATE IIOUCK PH pELUCHNH PUMEDOB,
y > | samau nonycxaer ommGKy. [IPHMEHUTH TEOPHIO mpu | CBOOOJHO OTBEYaeT Ha BOIPOCEHL,
KpI/ITI/I‘leCKI/Iﬁ aHAaIN3 BBITIOJTHCHUH HPAaKTUYECKUX | CBOOOJHO pellaeT 3aJaud, He
3a/laHuil, BlIaZieeT HEOOXOAMMBIMH | 3aTPyAHACTCS C OTBETOM IIPH
24 CUHTC3 pHeMaMu BBITIOJIHCHUS | BHIOWU3MEHEHUH 3a/1aHui,
I/IH(I)OpMaI_II/II/I MIPaKTHYECKHX 3a7aHUM, HO | IPaBUIIBHO 000CHOBBIBAaET
3aTpyAHAETCS €  IpHMEHEHHEM | IPHHATOS peIlIeHHe, BIajeeT
Ymersb: 3HaHUM, CBS3aHHBIX C HOBHIMH | Pa3sHOCTOPOHHHMH HAaBBIKAMH U
pelIaTh MPaKTHYECKUE HECTaHAapTHBIMU 3ajayaMu. | IpUeMaMH BBITIOJIHEHUS
[OKa3bIBACT  JOJDKHBII  YPOBEHb | MPAKTUYECKUX 3a/1aHui,
3aJ1aqu. c(OPMHUPOBAHHOCTH KOMIICTCHIIMI. | IIOKa3bIBaeT MOJDKHBI YPOBEHb
Baa neTh: c(hOpMHUPOBAHHOCTH
KOMIIETEHLU .
IIPUMEHATD

CHUCTEMHBI  MHOIXO
TSt pelIcHUs

IIOCTABJICHHBIX 3aJa4

IK-1

e CnocoOeH KOHCTPYUPOBATh COJEpKaHUe 00pa30BaHUsS B MPEIMETHON 00JaCTH B COOTBETCTBUU C
tpeboBanusiMu OPI'OC OCHOBHOTO U CpeIHEero oOIIero o0pa3oBaHUsA, C YPOBHEM pa3BUTHUSA
COBPEMEHHOM HAYKH M C YI€TOM BO3PACTHBIX OCOOCHHOCTEH 00YUarOIIHXCS

o [loka3arenn (uTo e  OueHoyHasi IKaJA
00y4aIOIMIiCsl OJKEH | o  V0BJeTBOPHTEILH | o  Xopouwo e  OrimvnHo
MPOIeMOHCTPHPOBATD) 0
: 3HaeT OCHOBHOH 3Haer yueOHBIN 3Haer TrIy0OKO W
HaerT.
KOHCTPYHPOBATh r:;sgﬁig;:‘) ﬁ;;ycxaeT Marepuan. YMeeT NpaBWIbHO | NMPOYHO y4eOHbIH Marepual,
coepKaHue BHITIONH eHI/II:I NPUMEHHTb ~ TEOPUIO  NpPH | CBOOOJHO  OTBEYaeT  Ha
06pa3013aH1/1${ o | mpaxTiueckux 3amaHmit BBITIOJTHEHUH HPAaKTHYECKUX | BOMPOCHI, CBOOOJHO peIIaeT
I(I/I(I)(I)epeH JIOTyCKAeT OIIHOKH. 3a1aHuH, BIAEeT | 3a/Jaud, HE 3aTPYIHSACTCS C
ypaBHEHHSIM B HEO0OXOAUMBIMU NpUEMaMH | OTBETOM IIPH BUIOM3MEHEHUN
COOTBETCTBUH c BBITIOJIHEHUS NPaKTHYECKUX | 3a/IaHuH, HPaBUIIBLHO
Tpe6OBaHI/I$[MI/I ®roc 3alaHUl, HO 3aTpyJHseTcs C | OOOCHOBBIBACT HPHHSTOE
- c ypoBHEM MPUMEHEHHEM 3HaHHH, | pelIeHHe, BIIAJICCT
CBSI3aHHBIX c HOBBIMH | Pa3HOCTOPOHHHMH HaBBIKaMU
pasBuTHUs P P
COBPEMEHHO HayKH HECTAHJAPTHBIMH  3aJadyaMi. | U [pPHEMaM{  BBITOJHEHHS
Vmeer: peHIa".H) MOKa3bIBaeT JOJKHBIA YPOBEHb | MPAKTHYECKUX 3a/IaHUH,
MaTeMa'.TI/I‘leCKI/Ie chopMUPOBAHHOCTH MOKa3bIBaeT JIOJDKHBIN
. KOMIETEHLU . ypOBeHb CHOPMUPOBAHHOCTH
JIB a ce KOMIIETECHITHIA.
. JajeerT:
KOHCTPYHUPOBATh
co/iepXKaHue
oOpa3zoBaHusl 1O
nuddepeH.ypaBHe
HUAM B

COOTBETCTBUH C
TpeOOBaHUSIMHU




PIr'ocC.

7.3. Tunosbie KOHTPOJIbHBIC 3a/JaHU HUJIM HHbBIE MaTepHuaJibl, HeOﬁXOI[I/IMbIe AJiss OCHKH 3HaHHﬁ, yMeHHﬁ,
HaABBIKOB M (l/IJII/l) OnbITa NACATECJIBHOCTH, XAPAKTCPUIYHOIIHUX ITAIlbl (l)OpMPIpOBaHl/IH KOMHeTeHIII/[ﬁ B Ipouecce

0CBOEHMS 00pa30BaTEILHOI NPOrPaMMBbI

OK3amenayuonmvle ONPOCHL NO KypCy
JUODOEPEHIIMAJIBHBIE YPABHEHUSI

Omnpenenenrne 0OBIKHOBEHHOTO TU(QepeHIHaTbHOT0 ypaBHeHH N — ro mopsnaka (OY — n) u ero kiaccu4eckoro
pemrenns; (OY — 1), reoMeTpruueckoe HCTOJIKOBAHUE €T0 PEIICHHs, IOHATHE HHTErpaIbHas KpUBasl.

YPaBHeHHH C pas3aACICHHBIMU U C pa3AaCIAIOIIUMUCA TICPEMECHHBIMU U MCTOJJUKA UX PCHICHUA.

JIunettnoe OY — 1 (JIOAY — 1) u METOOBI X pEIICHHUS.
OJ1Y B mosHbIX quddepeHimaiax 1 MCTOABI UX PCIICHHS.

3amaua Koy, Teopema CynieCTBOBaHUS U UHCTBEHHOCTH KIIACCHYECKOro perieHus (6e3 mokasatenbctsa) aist OJY
—1u OV — 2. [lousaTHe yacTHOE, 00I1IIee, 0c000€ PEIICHHUS.

JIOZY — 2 ¢ mocTossHHBIMA K03 (PHUITMECHTAMI X METOMIBI UX PEIICHHUS.

3anmaua [lITypma — JInyBuLIs, COOCTBEHHBIC 3HAUCHHSI U COOCTBEHHBIC (DYHKITUH.

O~N® UTAWN

OmpenencHue ypaBHEHHS B YaCTHBIX MIPOM3BOAHBIX BTOPOTO IMOPSIIKA C AByMs HE3aBHCUMBIMH nepeMeHHbIMH (YUII
— 2) u ero kimaccmdeckoro pemeHus. Jluneitapie YUII — 2 (JIVUII — 2) ux xraccuduranus. XapaKTepUCTHIECKOES
ypaBHeHHe, xapakTepucTuku. Kanonudeckne ¢Gopmer u cxema mpuBenenus oodmero JIYUII — 2 k kKaHOHHYECKOMY
BUJTY.

9. Knaccnueckue ypaBHeHHsT MaTteMaTuueckod ¢usuku ( ypaBHeHus [lamambepa, Ilyaccona — Jlammnaca, ®ypse).
KoppeKkTHOCTh TOCTaHOBKU HaYAIEHO — KPAEBBIX 3a/1a4 JJIs 3TUX ypaBHCHUH.

10. VYpasuenue Jlamambepa u ero oOmee pemenue. 3amaua Komwm s ypaBHeHust Jlamambepa, ee pemieHue H
KOPPEKTHOCTbh ITOCTAHOBKH.

11. XapakTepucTHiecKknii TpeyronbHUK. 3anaqa JlapOy, uX perieHne 1 KOppeKTHOCTh IIOCTAaHOBKH.
12. XapaKkTepuCTHUECKUI YeThIpeXyroNbHuK. 3anada ['ypca , ee pemeHne 1 KOppeKTHOCTh TTOCTAHOBKH.

13. Cvemannas kpaeBas 3agada (CK3) st ypaBHeHus [lanambepa, eTMHCTBEHHOCTD, €€ PEeIeHUS; Ul CIy4acs:
a) OJTHOPOJTHOTO yPaBHEHHMS C OJTHOPOIHBIMH KPAaeBBIMH yCIOBUSIMU;

0) HEOTHOPOJAHOTO YPABHEHUS C OJTHOPOIHBIMU KPAEBBIMH YCIOBUSIMU;

B) HEOJTHOPOJHOTO YPaBHEHUS C HEOJHOPOAHBIMU KPAeBbIMU YCIOBUSAMH.

14. 3anaua Koum, wis ypaBHeHUs Pyphe, eANHCTBEHHOCTh €€ PELICHNUS.
15. K3 s ypaBHeHUst Dypbe, eIMHCTBEHHOCTh €€ penIeHus. (IPUHIMI SKCTPEMYMa 1 €r0 CIIEACTBHS).

16. Pemenne CK3 s ypaBHeHUs! Dypbe, METOIOM pa3/IENeHUs IEPEMEHHBIX IS
a) O/THOPOJTHOTO YPaBHEHUS ¢ OTHOPOIHBIMH KPA€BBIMH yCIIOBHSAMH;

0) HEOTHOPOJAHOTO YPAaBHEHUS C OJHOPOIHBIMU KPAEBBIMH yCIOBUSMU;

B) HEOJHOPOAHOTO YpAaBHCHUSA C HCOAHOPOAHBIMU KPAC€BbIMU YCJIIOBUAMU.

17. Pewenne sanaun Kommm, mist ypaBHenust @ypbe, ¢ MOMOMIbI0 PyHIAMEHTATBLHOTO PEIICHUS.
18. Exuncrsennocts pewenus 3aaauu Kowu, nns ypaBuenust Oypoe.

19. OyHEaMeHTaJIbHOE pelIeHNe ypaBHeHns Jlamnaca B IIIOCKOM U IPOCTPAHCTBEHHOM CIIydasX.



20. Omneparop Jlamutaca u popmysel ['puHa amst Hero.

21. Omnpenenenne rapMOHMYECKOH (DYHKIMU U €€ MHTErpajbHOE IPEJICTaBICHHE.

22. Hocranoska 3aa4 Hupuxne, Helimana, Ilyankape s ypaBHenus Jlannaca. BHyTpeHHHE U BHELIHUE 3a/1a4u.
23. [TpuHIUT SKCTpeMyMa rapMOHHYECKOH (DYHKIMU U €T0 CIIEACTBHA.

24.TeopeMa €MHCTBEHHOCTH pelieHui 3anad dupuxie u Heiimana.

25. Teopema o cpeHeM 3HaYECHUH TAPMOHNYECKON (PyHKINH.

26. ®DopMyra HHTETPUPOBAHUS 110 YACTAM JUI TapMOHUUYECKUX (pyHKIHMH Kak crnencraue Gopmyinsl ['puHa.

27. Pewenue 3anaun Jupuxie 1uist KpyroBoi oonactu Merogom Oypee.

28. Wurerpan u sigpo Ilyaccona.

29. [pencrasienue perenus 3aaau upuxie u Heiimana ¢ momonipo ¢pynknuu ['puna.

30. Pewenne sanau Jupuxie mis kpyra ¢ nomoursio Gpyskwm ['pura.

Ilpumepnvle sapuanmul KOHMPOIALHLIX PAOOM

Tema: « IndgdepenuuanbHbie ypaBHEeHHS N — I'0 NMOPAAKA»

Konumponvuas paboma Ne 1

1. Haiigure obmee pemenune OY — 1 :

' X_2. ’ —x% .
Ly =——; .y =xe" ;
X
. yy'=2y-x; Il. y'=l—£;
Xy
.y +xy=4x; Il. y'+xy =sinx;
2. Haiinute obmiee pemenue OJ1Y — 2:
l. y"+4y +13y =sinx; Il y"—2y -3y =e*;
3. Haiinure pemenue 3anaun Komn :
2
L @-x)y -y=0, y(0)=1 Ly =% -2y =1

Iy -9y’ =2-% y(0)=0, y(0)=1 II. y'+4y=2cos2x, y(0)=0, y(0)=4.

Tema: «ypaBHeHHEe MATEMATHYECKOH (PU3HKHN».

Koumponvnasa paooma Ne 2

CtpykTypa U coJiepKaHHe NUCIHUIUIMHBI « Y pPaBHEHUS MaTeMaTU4eCKOW (PU3UKI» TaKOBBI, YTO

MNPpOBCPUTH 3HAHHUA W YCBOCHHC MaTCpHala C MOMOMIIBIO TCCTUPOBAHHA C YKA3aHUM BAPHUAHTOB OTBCTA



HEBO3MOXHO, XOTS Obl NMOTOMY, YTO CTYIAEHT HMMEET BO3MOYKHOCTb IPOBEPUTH NPABUWIBHBIA OTBET
HENOCPEACTBEHHOM MOJCTAHOBKON B UCXOHBIE JAHHBIE 3a/1a4H.

[TosTOMy mpemaraercsi TECTOBE JOMAIIHUE KOHTPOJIbHBIE PAa0OThI, TPeOyromue permeHus
3aJa4 ¥ MPUMEPOB, MCIOJIB3YS MPH 3TOM TEOPETUUECKUH MaTepuan U JEeMOCTpUPYs €€ NOHHMaHHE U
YCBOEGHHE.

Tect Nel

1. llpusectn k kKaHOHHU4YecKOMy Buy ypaHenue U, +2U, —3U, =0.

2. Haitu pewenne ypasuenus U, =0, ynosierBopstomee ycnousM Kormn U(X, X)=X2

v.-u,)

3. Pemmrs 3amauy Komm: U, -U, =0, U(X,O)zCOSX, UCXo/as U3 (OPMYJIbI PEIICHUS 3a7aud B

=0.

y=X

o01eM ciydae.
4. HaifTu »KCTpeMyM TrapMOHUYECKOW (YyHKIUU U(X, y):xy B kpyre X°+Yy°<1, mcxoma wu3

[IPUHIMIIA DKCTPEMYMA.
Tect Ne2

1. Tlpusectn k KaHOHM4YECKOMY Buly ypasuenue U, +4U, +5U,  =0.

2. Haiitu pemenne ypasuenus U, —U, =0, ynosnersopsrouiee ycnosusm Ko U(X,O) =3x°;

U,(x,0)=0.

3. Pemmts 3amawy Komm: U,-U, =0, U(X,O):X, UCHOJb3ys M3BECTHYIO (OPMYIy peLIeHus
3aaaun Komm.

4. Cdopmynuposars 3amady Jlupuxie s npsamoyronsHoit obmacty a<X<b, ¢<y<d wu Haiitn

ee peurenue merogom Dypoe.
Tect Ne3

1. llpusecty K kaHOHWU4YeCcKOMyY Buly ypasuenue U, —2U, +U,  =0.

2. Haiitu pemenne ypasuenus U, =0, ynosnerBopstomee ycnoBusm Koum U(X, X)=O;

v.-v,)

2
=X".
y=x




Pemmts 3amauy Komm: U, -U,, =0, U(X,O):Sin X, ucxoast U3 (GopMyJbl pelieHus 3a7add B
obmieM ciaydae.

Bomucars ypasuenns Jlamaca U,, +U, =0 B mONSIpHOH cucTeMe KOOPIMHAT M HAWTH €ro

dbyHIaMeHTalIbHOE PeLICHHE.

Tect Ned

[IpuBecTy K kKaHoHM4ecKoMy Buny ypasuenue U, +2U, +U,  =0.

Haiitu pemenue ypaBHeHUs ny =0, ynosnerBopsromee ycnoBusM Koiu U(X,—X)zO;

U, +Uy)| =x.

y=—X
Pemmts 3agauy Komm: U, -U,, =0, U(X,O) = X?, uCXOIs U3 (dbopMyIIbI penieHus 3aa4u B 00IIeM

cilydae.
Jlate ompeneneHue rapMOHHYECKOHM (QYHKUMM M TPUBECTH HPUMEPHI Uil OJHOMEPHOIO,

JIBYMEPHOTO, TPEXMEPHOT0 ypaBHeHus Jlaruiaca.
Tect Neo5

[IpuBecTy K KaHOHM4ECKOMY Buly ypasuenue U, +2U, +5U,  =0.

Haiitn pemenne ypasnenus U, —U, =0, ynosnersopstomee ycnosusm Koum U (X,O) =0;
2

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

Pemmts 3amawy Komm: U, -U, =0, U(X,O) =3X+1, ucxoas u3 GopMyIbl pelIcHHUs 3a1aud B

o0miem ciyyae.

Coopmynuposars 3amaun Hupuxne n Helimana st ypasnenus Jlammaca U,, +U, =0 B kpyre

X2 + y2 =1 1 IpOBEPUTH YCIOBHE Pa3peIIMMOCTH 3a1aun HeliMaHa Jij1st KOHKPETHOH (DYHKITHH.

Tect Ne6

[IpuBecTy K KaHOHM4ECKOMY Buny ypasuenue 2U, +3U, +U,  =0.
Hatitn pemenne ypasuenus U, —U =0, ynosrerBopsomee ycnosusm Komm U (X,O) =X;

U,(x0)=x".



3. Pemmts 3agauy Komm: U, -U, =0, U(X,O): 2x* +1, ucxons w3 GOPMyYIEl PElIeHHs 3a1add B
obmeM ciayJae.

4. TlokazaTh, 4YTO GYHKIUSI U(X, y)=ln VX’ +Yy? rapMoHHMYecKas BCIOZLYy B IUIOCKOCTH, 3a

HCKIIFOYCHHUEM HavaJlo KOOpAWHAT.

Tect Neo7

1. llpusectyn K KaHOHWYeCKOMY Buy ypaHenue 2U, —3U, +3J, =0.

2. Haitu pewenne ypasuenus U, =0, ynosnersopsiomee yenousM Komwn U(x,—x):xz;

=—X

L.+u,)_, =0

3. Pemmrs 3amauy Komm: U, -U,, =0, U(X,O):4X+5, ucxoas U3 GOpMyIIbl PEHICHHS 3a7add B

o01eM ciaydae.
1 2 2 2
4. Tloka3zath, yto QpyHkuus U (X, Y, Z) =—,1He I =+/X"+Yy“+2° ynosierBopsieT ypaBHeHuto Jlamiaca
r

U, +U,, +U, =0 Besnerne r = 0.

7.4.MeToau4eckue MaTepHaibl, OMNpeAesOlINe TMPOUEAYPbl OLECHUBAHMA 3HAHWH, YMEHMH,

HABBIKOB U ONIBITA A€ATC/IbHOCTH, XaPAKTCPU3YIOIIIHUX 3TAllbI (l)OpMHpOBaHHﬂ KOMHeTeHHHﬁ

IIporpaMma MUHHUMYMa IPUMEPOB M 32124 VI NPAKTHYECKUX 3aHATHI Kypca.
1. Haiitu pemenne OJTY — 1: 1) xy'+ y=x%, 2) x(L+y)+yy'@d+x)=0,3) ytg=y,
4)(1+ xz)dy—xydx:o, 5) y'sinx=ylIny, 6) (1+ex)yy’:ex, 7y +x°y=x2,
8) (x3 +3xy2)dx+ (y3 +3x2y)dy =0, 9) y'+ ycosx =sin xcosx, 10) ye?*dx + (1+ e )dy =0,
11) y'+3y=e*.
2. Brmmcars no0oe IuHeiHOoe anredpanyeckoe ypaBHEHHE, COCTaBUTh uHeitHoe OIY — 1, nna

KOTOPOTO BRIOpaHHOE aNTreOpandecKoe YpaBHEHHE SIBISETCS XapaKTEPUCTUIECKUM U HAUTH €0

PCHICHUC C IOMOIIBIO PCHICHUA anre6pa1/1qec1<oro YpaBHCHHAL.
6

Hanprmep: 5k +6=0, 5y +6y=0, y=ce ° .
3. Bemmmcars 1r00bIe TPU OJJHOPOIHBIC YpaBHEHHS U3 11.1 B muddepernuansHoi Gopme n
MIPOBEPUTH SABJISIFOTCS JIM OHU YPaBHEHUSMH B TIONHBIX AU depeHnnanax.
Hanpumep: 1) xy' +y=x%2) xdy + ydx = x3dx;3) xdy + (y -x° )dx =0;
oM oN
M(x,y)=y—x3 N(x,y)=x; —=1;—=1.
(x y)=y (xy)=x; Z-=Lig



4.

Brimucats mo0bie Tpu quddepennupyembie QyHKITUN ABYX HE3aBUCHMBIX IEPEMEHHBIX,
MIPUPABHATH WX MepBbie TuddepeHIIaTbI HYIII0, HAWTH pernerne morydeHHbx OY — 1, kak
ypaBHEHHUH B MOJIHBIX AU depeHIragax.

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

[sin(x2 — y)+ X2xcodx* — y)de + xcos(x2 - y)dy =0. Pemenne: xsin(x2 — y)z const . Jlanee

X y
nposeputh 1o hopmyie U(X,y)= J.I\/I (t,y)dt + _[ N(x,,t)dt

5.

Xo Yo

Brimmcats J1t00bie TpU KBaIPaTHBIX YPABHEHUS, OIUH M3 KOTOPHIX HMEET JIBA PA3THUHBIX
JEHCTBUTEIBHBIX KOPHS, APYTOM — ABa KOMIUIEKCHBIX KOPHS, TPEThE — OMH KpaTHBIA KOpeHsb. [1o
3THM ypaBHeHHUAM cocTaBUTh OLlY — 2 ¢ mocTosHHBIMU KO3 punmenTamu, 11t KOTOPBIX OHU
SBJISIIOTCS XapaKTEPUCTUUECKUMU U HAlTH uX oO111ee perieHue.

Hanpumep: 1) k? +5k +6=0<y" + 5y’ +6y=0;
2) kP +k+1=06y"+y +y=0;3) k* +2k+1=0cYy"+2y' +y=0.

1
Pemenne: 1) y=C,e ™ +C,e>;2) y=e 2 (Cl cos7x+c2 sin?x

3) y=(Cx+C, ™.
Jst cocraBienHsix 1o 1.5 OJY — 2 paccMOTpeTh HEOJHOPOJHBIE CIydaH, KOT/ia [PaBble 4acTH

ypaBHenust f (X) 3a/laHHbIe KOHKpeTHbIe QyHKIMy, Hanpumep Y” + 5y’ + 6y = x°. Haiitu

peluIeHne 3TUX HEJIMHEHHBIX ypaBHEHUI MeTo10M Jlarpanika.
7. CocraButb JIYUII — 2, 17151 KOTOpHIX BBIOpAHHBIE B I1.5 KBaJpaTHbIE ypaBHEHUS SIBISIOTCS

XapaKTEepUCTUYECKUMHU. HalTh XapakTEpUCTUKHM JTHUX YPABHEHUM M IIyTEM 3aMEHBl IEPEMEHHBIX

IMPHUBCCTHU UX KAHOHUYCCKHUM BHJIaM 3allUCH.

8.

10.

11.

12.

Haiitu pemenus 3amaun Koru, lap6y, I'ypca COOTBETCTBEHHO ¢ HAaYalIbHO — KPAECBBIMH
yenosusmn U(x,0)= f(x), U, (x,0)=f(x) ; U(x0)=f(x) U, (x—x)=f(x);

U (X, X) =f (X), U y (X,—X)z f (X) PaccmoTpeTh ciydan

f(x)=x f(x)=x* f(x)=sinx; f(x)=cosx; f(x)=e*-1; f(x)=tgx; f(x)=Inx.
OcyI1ecTBUTH MTPOBEPKY MPABHUILHOCTH MOTYYEHHOTO PEIICHHS B ClTyyae KOPPEKTHOCTH
MMOCTAaHOBKH U MOMPABUTH KPAEBhIE YCIOBHUSA TaK, YTOOBI OBLIIN COOJIO/IEHBI YCIOBUS

COIJIaCOBAaHUs, B CIy4ae HEKOPPEKTHOCTH IIOCTAHOBKHU.
Haiitn pemenue 3anaun Komm 1151 ypaBHeHnss @ypre 110 3aJJaHHOMY HadallbHOMY YCJIOBHIO

U(x,0)= f(x), ams coyuaes f(x)=x; f(x)=x?; f(x)=sinx; f(x)=cosx.
Brinucars B Bujie cymmebl psina penienne CK3 uis ypasuenus J{anamGepa ¢ HyJIeBBIMU
Kpac€BbIMH YCIIOBUAMHA W HAYAJIbHBIMHA YCIIOBUSAMU

U(x0)=z(x) U, (x0)=v(x), 0<x<z xorma z(x)=x, v(x)=x; z(x)=sinx;
v(x)=cosx.
HermocpeicTBEHHBIM BBIUMCIIEHHEM TOKa3aTh, YTO (DYHKIMS TApMOHUYHA (HETAPMOHUYHA) TIPH

U(x,y)=xy, U(xy)=x>+y? U(xy)=x>—y? U(x,y)=chx+chy.

[IpoBepUTh TApMOHUYHOCTD (PYHKITHI
U(x,y)=cosxsiny; U(x y)=cosxcosy; U(x,y)=chxshy; U(x,y)=Inx?+y?;
Uluy)==si Uly)=in X Y7+ 27 Uk y)=——s

X% +y? VX2 +y?+2°




13. IIpoBepuTh CBOICTBa TAPMOHUYECKUX (DYHKITHIA J.aa—u ds=0;
n
r

U(meo):# Julbcyls,  Iei(x=%) +(y=yo)* =R* u npumn
Ty

aKcTpeMyMa B kpyre X° + Y2 =1 s dyHKumit U(X, y): Xy, U(X, y): x> —y2.
14. C nomousto psaa @ypee wiu unterpana [lyaccona HaliTu rapMOHMUYECKYIO B Kpyre
X? +y® <1dynxumio Ha rpanune I X° 4+ y® =1, yIOBIETBOPSIONIYIO yCIoBHI0 Jupuxie
U |r =sin2¢; U |F =C052¢.
15. Tloctpouts ¢pynkumio ['puHa 11 MOTYIIIOCKOCTH M BBIIMCATH C €€ MOMOIIBIO PEIIeHUE 3a/1a41
Jupuxie ¢ KkpaeBbiM yciaoBueM U (X, y) = X2,

OK3amenayuonHvle 6ONPOCHL NO KypCy
JANODOEPEHIHUAJIBHBIE YPABHEHUSA

31.0npenenenne 06bikHOBEHHOrO AU (epeHInanLHOr0 ypaBHeHus N — ro nopsaaka (OJY — Nn) u
ero kinaccudeckoro perrenus; (OJY — 1), reomeTpuyeckoe UCTOJKOBAHUE €0 PEIICHUS, TOHATHE
WHTETpaJIbHAsi KPUBAs.

32.YpaBHeHus ¢ pa3JeleHHBIMU U C Pa3Ie/IAIOIMMUCS TIEPEMEHHBIMU U METOIMKA HX PELICHHS.

33.JIuneitnoe OJY — 1 (JIOAY — 1) U METOABI UX PELICHUS.

34.01Y B nonueix quddepeHnuanax u MeTobl HX PelIeHUs.

35.3amaua Komm, Teopema CyIIeCTBOBaHHMS M EIMHCTBEHHOCTH KIIACCHUECKOro pemeHus (6e3
nokazatenberBa) At OAY — 1 u OLY — 2. Ilonsitue yactHoe, od1iee, 0codoe pereHusl.

36.JI01Y — 2 ¢ nocToSHHBIMU KO3 (GUIMEHTAMH U METO/bI MX PEILECHHUS.

37.3anaua llItypma — JInyBuis, COOCTBEHHBIE 3HAYEHUS M COOCTBEHHBIE (DYHKIIUH.

38.0mnpenenenne ypaBHeHHS B 4aCTHBIX MPOU3BOAHBIX BTOPOrO MOPSIKA C JABYMS HE3aBHCHMBIMH
nepemeHHbIME (YUII — 2) u ero kmaccuyeckoro pemenus. Jlunerinsie YUIT — 2 (JIVUII - 2) ux
Kjaccupukanusa. XapakTepUCTUYeCKOe ypaBHEHHeE, XapakTepucTtuku. Kanonuueckue (opmsl u
cxeMa npusenenus obmiero JIYUII — 2 k kaHOHHYECKOMY BHITY.

39.Knaccuueckue ypaBHeHHs MaTemaTudeckoil ¢usuku ( ypaBHeHus Jlamambepa, Ilyaccoma —
Jlannaca, @ypbe). KOppeKTHOCTh MOCTAHOBKM HAaYaJIbHO — KPAEBbIX 3a7a4 JJIsl 3TUX YPAaBHEHUH.
40. Ypasuenue Jlanambepa u ero obmee pemenue. 3anaya Komm a1 ypaBHeHus Jlamambepa, ee
pelnieHue 1 KOppeKTHOCTh MMOCTAaHOBKH.
41. Xapakrepuctuueckuii TpeyronbHuK. 3agada JapOy, UX pelIeHHe U KOPPEKTHOCTH IIOCTAHOBKH.
42. XapakTepucTHUecKuii 4eTBIPEXyTONbHUK. 3ajada l'ypca , ee pelleHHe U KOPPEKTHOCTh
MMOCTaHOBKH.
43. Cmemannas kpaesas 3agada (CK3) mns ypaBuenus Jlanambepa, eIMHCTBEHHOCTD, €€ PELICHUS;
JUIS CITy4aeB:
a) OJTHOPOJHOTO YPABHEHHUSI C OJJHOPOJHBIMH KPACBBIMH YCIOBUSIMU;
0) HEOTHOPOAHOTO YPAaBHEHUS C OJHOPOIHBIMU KPAEBBIMH YCIIOBUSMU;

B) HEOJHOPOJIHOTO YPaBHEHUSI C HEOTHOPOJAHBIMHU KPAEBBIMU YCIOBHUSIMH.

44, 3anaya Ko, mis ypaBHenust Oypbe, €JMHCTBEHHOCTD €€ PELICHUS.
45. CK3 pmns ypaBHenus @Dypbe, €IMHCTBEHHOCTh €€ pelIeHUs. (NPMHIMI JKCTPEMyMa U €ro
CJICACTBHUS).
46. Pemenne CK3 mns ypasHeHus ®ypbe, METOIOM pa3/IeicHUs TIEPEMEHHBIX JLIS
a) OIHOPOJTHOTO YPaBHEHHUS C OAHOPOJAHBIMU KPAEBBIMH YCIOBUSMU;



0) HEOTHOPOAHOTO YPAaBHEHUS C OJJHOPOIHBIMU KPAaeBbIMH YCIOBUSIMH;

B) HECOOAHOPOJHOI'O0 YpaBHCHH C HCOOAHOPOJAHBIMU Kpa€BbIMH YCIIOBUSAMMU.

47. Pemenue 3anaun Komn, st ypasaenus ®ypbe, ¢ MOMOIIBIO (YHIaMEHTAIBHOTO PELIEHUS.
48. EnuncTBeHHOCTD pentenus 3anaun Komm, s ypaBHenus Oypobe.

49. dynnamenTanbHOe penleHre ypasHenus Jlamnaca B IIOCKOM M IPOCTPAHCTBEHHOM CIIyYasX.
50. Oneparop Jlannaca u Gpopmynst I'puna a5 Hero.

51. Onpenenenne rapMoHNYECKOi GYHKIUK U €€ MHTErPAIBLHOE MTPEACTABICHHUE.

52. Tlocranoska 3amau Jupuxie, Heiimana, Ilyankape nns ypasHenus Jlannaca. BHyTpeHHUe n
BHEILIHUE 3a/1a4U.

53. IMpunMn 3KcTpeMyMa rapMOHIYECKO (DYHKIIUU U €r0 CIeICTBHUS.
54.Teopema equHCTBEHHOCTH pelieHuii 3anau Jupuxie u Helimana.
55. Teopema o cpeHeM 3HAYEHUM FAPMOHMYECKO (PyHKIMH.

56. ®opmyna uHTErpUpPOBAHUS 110 YACTAM JUIsS TapMOHUYECKUX (DYHKIMH Kak clecTBHE (OpMyJIbl
I'puna.

57. Pemenue 3anaun Jlupuxiie Qs Kpyrosoil o6aacta metogom dypae.

58. UnTerpan u sapo Ilyaccona.

59. Ipexcrasnenve pemenus 3ana4 Jupuxie u Heiimana ¢ nomompio GpyHkuuu I'puna.
60. Pemenue 3anau Jupuxiie 11 Kpyra ¢ noMombio GpyHkiuu I'puna.

8.IlepeyeHb OCHOBHOI U TOMOJTHUTEIbHON Y4eOHOH TUTEPATYPbI, HEOOXOTUMOI 1JI51 0OCBOEHUS TUCIUIITHHBI
(monyust) «/Inddepenunanbabie ypaBHEHUS U YPABHEHHMS B YACTHBIX NMPOU3BOIHBIX»

8.1. OCHOBHAS JIMTEPATYPA

1. BacwieeBa A.b, Mensenes ['.H., TuxonoB H.A., VYpasrunpauna T.A. [luddepeHuuanbubie u
MHTErpaJIbHbIE YPaBHEHUS, BapUAllMOHHOE MCUYHMCICHUE B MPUMEpax M 3ajadax: YueOHoe mocobue 3-e
m3a-¢ u3a-so «Jlauey, 2010-432c.

2. 3anopoxen ['.1. 3.33 PykoBoacTBO K pelICHUIO 3aa4y 110 MaTeMaTHUECKOMY aHan3y: YueOHoe mocobue
7-e uzn. U3n-so «Jlanpy», 2010.-464c¢.

3. bupman M.II., Conomsax M.3. b64 ChekrtpanbHas Teopuss CaMOCOINPSDKEHHBIX OIEpaTopoB B
THIILOEPTOBOM MpOCTpaHcTBe: YueOHoe nocoowue. 2-¢ u3a. CII6.: M3narensctBo «Jlanby, 2010.-464c.

4. Enbuos, A. A. lud¢epenunansheie ypaBHeHus : yueOnoe nocooue / A. A. Enbuos, T. A. EnpnoBa. —

Tomck : Tomckuii rocymapCTBEHHBIN YHHBEPCHUTET CHCTEM YIIPABICHUS WM PaTUOIIEKTPOHHUKH, b
Konrent, 2013. — 104 c. — ISBN 978-5-4332-0128-6. — TekcT : 31eKTpOHHBIH // DIEKTPOHHO-
oubnmoreunas cucrema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/72089.html

5. bononypuna, U. Il. OObikHOBeHHBIE nudQepeHInaIbHBIE YPaBHEHUS NEPBOrO MOPAAKA B MpUMEpax U
NpWIOKEHUsX : Meroanyeckue ykazauus / . I1. bonoaypuna, C. T. [lycakaesa, A. H. braropuchas. —
OpenOypr : OpeHOyprckuii rocygapcTBeHHbid yauBepcurer, ObC ACB, 2014. — 59 ¢. — ISBN 2227-
8397. — Tekcr : anekTpoHHBIN // DnekTpoHHO-OnbIoTeuHas cucrema [IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/51604.html

6. Konosaiosa, JI. B. [luddepenimansabie ypaBHEHHS ¥ UX MPUIOKECHUS B TEXHUKE : yueOHoe mocooue / JI.

B. KonoBamoBa. — Cankt-IlerepOypr : Cankrt-IlerepOyprckuii rocynapcTBEHHBIH apXUTEKTYpPHO-


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

10.

cTpoutensHblil yHUBepcuteT, OBC ACB, 2015. — 57 c¢. — ISBN 978-5-9227-0573-8. — Texkcr
3JICKTPOHHBI // DnekTpoHHO-OMOmmoTeunas cucrema IPR BOOKS : [caiit. — URL:
http://www.iprbookshop.ru/49956.html

Bypmucrtposa E.b. 5912 Martemarnueckuii aHanu3 u auddepeHnuansaple ypaBHEHUS: YIEOHUK U CTY
BbIcil.yue0.3aBbiefennit/E.b.bypmuctposa, C.I".Jlo6anoB. —M.:M3naTensckuit HeHTp «Akxaaemus», 2012-
368c.

Martpoco B.JI., P.M. AcnanoB, M.B. TomyHoB-M.: I'ymanurap, m3n unentp BJIAHOC, 2011-376c.
Hduddepennunansapie ypaBHEHUS 1 yPaBHEHUS C YACTHBIMH MTPOU3BOJHBIMH.

bubukos FO.H. B.59 Kypc 00bikHOBeHHBIX nu(depeHnnanbHbIX ypaBHeHNH: YueOHoe nmocodue. 2-e u3f.,
N3n-«Jlanp»,2011.-304c¢.

Butnep I'.I. .66 OObikHOBeHHBIE auddepeHraIbHble ypaBHeHus: yueOHoe mocobue /I.I.burtnep.-
PocroB u//1:®enunke, 2012.-205¢.

8.2. IOINIOJIHUTEJIbHAS JIMTEPATYPA

1.

2.

>

bumanze A.B. YpaBHenune matematndeckoit ¢pusuku. M.: Hayka,1976r..

bumanze A.B., Kamumanuenko J{.®. COopHHK 3a7a4 10 ypaBHEHHAM MaTeMaTudeckol ¢usuku. M.: Hayka,
1977r.

CwmuproB M.M. 3agaun o ypaBHEeHUSIM MaTeMaTHaeckon pms3uku. M.: Hayka, 1977t

TuxonoB A.H., Camapckuit A.A. YpaBHeHne MaTematndecko ¢pusuku. M.: Hayka,1972r.

Apamanosuu W.T'., Jlesun B.W. YpaBuenune maremarndeckoit puzuku. M.: Hayka,1969r.

Apcenun B.B. Meronbl maremaTuueckoit pusuku. M.: Hayka 1974r.

Tuxanos A.H., BacunseBa A.B., CBemnukoBa A.l'. Iuddepenunansupie ypasHenus. — M.: Hayka, 1980r..
HIxonsauK, Anddepennuansabie ypaaenus. — M.:Breicias mkona,1963r.

MarseeB H.M. [luddepennmansupie ypaBHenus. — M.: [Ipocsemenue, 1 988r.
Ouan 10.C.MeTtop! MaTeMaTnueckoi ¢pusuku. M.: Beicimasiikona,1967r.

9. Ilepeuens pecypcoB MHGPOPMAINUOHHO-TETEKOMMYHUKAUMOHHON ceT «HTepHET», HEOOXOAMMBIX

JJIS1 OCBOEHMS JHCHMILJIMHBI (MOIYJIsS1)

1) Bukuneaus http://ru.wikipedia.org/wiki

2) O6pazoBaTenbHbIM MaTEMATUIECKUI CAlT « DKCIIOHEHTa»
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MaTeMaTHYECKUX YpaBHEHUI
http://egworld.ipmnet.ru/ru/methods/meth-ode.htm

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

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

10. MeToauyeckue ykazanus Ajs 00y4alOMUXCs M0 OCBOCHUIO JUCHUILIMHBI (MOLYJIs1)


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

Jns m3ydeHUs Kypca CTyIEHTaM HEOOXOJMMO WCIOJIh30BaTh JICKIIMOHHBIA MaTepuai, YYeOHUKH U
y4eOHbIe MOCOOMS W3 CIHCKAa JIMTEPATyphbl, CTaThU M3 MEPHOJAMYCCKUX H3JIaHUHN, pecypchl HH()OPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTh « IHTepHET»

Kpowme Toro, rienecoo6pa3Ho HCIIONB30BaTh CIEAYIONINE METOINIECKIEe MAaTEPHaIbL:
BapuaHTbl KOHTPOJIBHBIX PA0OT U TECTOB.

3amaun TSt MPaKTHYECKUX 3aHITHH CaMOCTOATEIHHONH paboTHI

PaznaTrounslii MaTepuan ais NPaKTUYECKUX 3aHSATUH.

3amaHus A IPOMEKYTOYHOTO U TEKYILEro KOHTPOJIS 3HAHUM CTYIEHTOB.
DJeKTpOHHYI0 0a3y NaHHBIX MO TUCHUTUINHE.

PaGoume TeTpamu cTyIeHTOB.

SOk wdE

Jns  TeopeTHYeckoro ¥ MPaKTUYECKOrO  YCBOCHHS JMCIMIUIMHBI  OOJBIIOC 3HAYCHHE HMMeEeT
CaMOCTOsITENbHAsT PaboTa CTYACHTOB, KOTOpas MOXET OCYILIECTBISATHCS CTYACHTAMHU WHIMBHUAYAIbHO M IO
PYKOBOJICTBOM IMPETOIaBaTeIsl.

CaMocTosTenbHas paboTa CTYACHTOB, IPEIYCMOTPEHHAs YYCOHBIM IUIaHOM B 00beMe He MmeHee 50-70%
o0Iero KoJMYecTBa YacoB, HamlpaBlieHa Ha Oosee TIyOOKOe YCBOGHHE H3y4aeMoro Kypca, (popMHpOBaHHE
HaBBIKOB I/ICCJIGI[OB&TCHLCKOI‘/’I pa6OTI>I U OPUCHTHUPOBAHWEC CTYACHTOB Ha YMCHHUEC IPHUMCHATL TCOPECTUYCCKUC

3HaHHWA Ha IPAKTUKE.

Tlocne uzyuenus meopemuyecxkoeo mamepuana «JAuddepeHnnanbHpie ypaBHEHUSD CTYISHTHI TOJKHBI:
3HATD:

— OCHOBHBIE THITbl YPaBHEHUI MaTeMaTHYeCKON (PU3HKHU;
— BBIBOJ] OCHOBHBIX YPaBHEHHI MaTeMaTHYECKOU (DU3UKH;
— ypaBHEHHE KoJieOaHNe CTPYHBL;

— ypaBHEHHE KoeOaHHe CTEPKHS;

— ypaBHEHHE KoJieOaHHEe MEMOpaHbI;

— CcII0coObI 33JaHNs1 HAYaIbHBIX U KPACBBIX yCIIOBUH;

— YPaBHEHME PacIpOCTPAHECHUE TEIIA B CTEPIKHE;

— MOCTaHOBKa 3aaun Jupuxie.

YMmern:

— BBIBOJUTH OCHOBHBIE YPAaBHEHUSI MaTeMaTUYECKON (PU3UKH;

— pelaTh ypaBHEHHs MaTeMaTH4eCKOM (pU3UKHM N3BECTHBIMU METOJIaMH; pelllaTh KpaeBble 3a4a4uM JUIs
YPaBHEHUI B YaCTHBIX IPOU3BOJHBIX METOAOM PA3AEIEHUS IEPEMEHHBIX U METO/IbI IOCTPOEHUS
¢bynkuuu I'puna;

— CTPOUTh 3aMKHYThI€ pEUICHMs] JUHEHHBIX ypaBHEHHWH B YacCTHBIX IPOMU3BOJHBIX sl obsacteit
KaHOHUYECKOH (OPMBI.

Baanern:

— HaBbIKAMHU PCUHICHUA MPAKTUYCCKUX 3aa4 C TIOMOIIbIO ypaBHeHI/Iﬁ MaTeMaTUYeCKOMH (I)I/I3I/IKI/I.



Jlnst yenentHOro ocBoeHus ydeOHoro martepuana kypca «Jluddepennuanpapie ypaBHEHUS» TPEOYIOTCS
cucTeMaTHyecKas padoTa 1o U3yUSHHIO JICKIH U PEKOMEHIyEeMO JINTepaTyphl, PEIICHHUIO JTOMAITHUX 33134 1
JIOMAIIIHUX KOHTPOJBHBIX padoT, a TaKXKe aKTUBHOE y4acTHe B pabOTe MPaKTUYECKUX 3aHATHI.

[TokaszareremM OCBOEHHS MaTepuaia CIY)KHT YCIHEIIHOE pEelIeHHE 3a7ad MpeajaraeMbIX JOMAaIlHUX
KOHTPOJILHBIX Pa0OT U BBITIOJHEHUE ayAUTOPHBIX CAMOCTOSTEIIbHBIX H KOHTPOJIBHBIX PadoT.

B kauecTBe OLIEHOYHBIX CPENCTB IPOrPaMMOM TUCHUILUIMHBI IPELYCMaTPUBACTCSA:
® TeKyLIUIl KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIE PA0OTHI, JOMAIIHUE 3aJaHU).

® [IpOMEKYTOUHBIN KOHTPOJIb (IK3aMEH).

CDOprl mexKywezco, NPOMedICYmovHo20 U Unoco6020 KOHmMpOJiA.

Texywuti Kohmponn:
- CamocTosiTensHbIe PabOThI
- UunuBuyanbHbIe 3aJaHUS

- Onpoc CTyJIeHTOB
IIpomedsxcymounwiii KOHmMpoTy:
- KonTponpHas pabota o Kypcy
Hmozoswiii konmponw:
- JK3aMeH

11.I1lepevyenp HH(POPMALUOHHBIX TEXHOJOI MM, HCIIOJIb3YEeMbIX IIPH
OCYLIeCTBJICHMH 00Pa30BaTeJIbHOI0 MPOLECcCca M0 AUCHUIIUHE (MOAYJII0), BKIOYAs
nepeyeHb MPOrpaMMHOI0 odecredeHusi 1 UHPOPMALMOHHBIX CIIPABOYHbIX CHCTEM

1. DneKTpoHHasT OWONMMOTEKa Kypca, KOHCIEKTHI JIGKIIWH, 3adaHus s
MPAKTUYECKUX 3aHATUNA U CAMOCTOSTEIHLHON pabOThl, BAPUAHTHI TECTOBBIX 3aJaHUM IS
MPOBEPKU TEKYIIMX U OCTATOYHBIX 3HAHHWU CTYJICHTOB, BAPUAHTHI 3aJaHUM IS TEKYIIETO
U TIPOMEKYTOYHOTO KOHTPOJIS 3HAHUN 00YyUaromuxcst

2.  KowmmbrorepHoe u MynbTUMeANITHOE 000pynoBanue MY,

3. Meroandeckue peKOMEHIAINH 110 U3YICHHUIO JUCIUTUIUHEI.

12. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEO0XOAUMOM VISl OCYLIECTBJICHUSA
00pa3oBaTeIbHOIO Npoecca Mo AMCHUIINHE (MOTYJII0)

I[J'IH MMPOBCACHU JICKIHMOHHBIX U IPAKTUYCCKUX 3aHATUN UMEIOTCS AyJJUTOPpHH, OCHAILICHHBIC BCel
HCO6XOI{I/IMOI\/'I MeOelb0 U HHBCHTAPEM. I[J'IH OTJICNbHBIX 3aHATUU AyJAUTOPUNU OCHAUICHBI ITPOCKTOPOM,

HOYTOYKOM M WHTEPAKTUBHBIM SKPAHOM JUIsI IEMOHCTPAIUH CIIAiI0B | T.1I.



