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npocsenienust Poccuiickoit @enepannu 25 nHosiopst 2021 1.); mokansHbiMu akTamMu KUI'Y.

PaGouas mporpamma paccMoTpeHa U yTBEpKACHA Ha 3aceaHuH Kadeapsl

MaTeMaTHdeckoro ananusa Ha 2023- 2024 y4eOHBIH 1o
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1. HamMeHOBaHMe TUCHUIIMHBI (MOIYJIs)

Jughgepenyuanvrvie ypasrenus.

Heabro n3ydeHHs] NAUCLUILUIMHBI SBJSETCS 3HAKOMCTBO CTYJIEHTOB C OCHOBHBIMHU MJIEMHU U

KOHCTPYKIHUSIMUA TEOPUH OOBIKHOBEHHBIX AU((PEepeHIInaIbHbIX U CUCTEM, HX T€OMETPUUECKUMU

MHTEPIPETALUSAME U TPUIOKEHUSIMU K SKOHOMHYECKMM WU JAPYTMM IPHUKIAJHBIM 3ajadam,

METOJJaMH HX COCTABJICHUS, aHAJIU3a M YHCIEHHOTO OINpeAeNieHUsl pelieHuid, hopMUpPOBAHUS

MaTeMaTHYECKOW KYJIbTYpbl MBIIIICHHUS, CHOCOOHOCTH K OOOOIICHHIO, aHAJIN3Y, BOCHPUSATHIO

uH(pOpMali1, TOCTAHOBKE 1I€JIM U BbIOOPY IMyTell e€ TOCTUKEHUS; OCBOCHHUSI OCHOBHBIX METO/IOB

pelIeHHs, TPUMEHSIEMbIX B PEHICHUU MPO(PECCHOHANBHBIX 337]ad M HayYHO-HUCCIIEA0BATELCKOM

JESITEIbHOCTH.

JLs1 JOCTHAKEHHS LeIH CTABATCH 3a1a4u:

— O3HAaKOMHUTH CTYACHTOB C 3J€MEHTaMU HCTOPHH CTAaHOBJIEHUS TeopHH TuddepeHIHaTbHbIX
YpaBHEHMIA, OCHOBHBIMH THUIIAMH TE€OMETPUYECKUX W (PU3NYECKHX 3a7ad, MPHUBOIAIINX K
MOSIBJICHUIO U M3YYEHHUIO MU epeHIalbHbIX ypaBHEHUH;

— cdopMHpOBaTH yMEHHUS M HAaBBIKM pemieHus auddepeHInalbHbIX YpaBHEHUS TIEPBOTO
NOPSAJIKAa Pa3pelieHHbIX OTHOCUTEIBHO MPOU3BOJIHON OCHOBHBIX THUIIOB (C Pa3AesSIOLIMMUCS
MEPEMEHHBIMH, OJHOPOJHBIC, JHHEWHbIE, B MOJHBIX AuddepeHuanax, CBOIALINECS K
IIEPEYUCIIEHHBIM);

— mnpuBecTH 0a30BbIi TOHATUHHBIM anmapaT Teopud AudQepeHIuaNnbHbIX ypaBHEHUN U
OCHOBHBIE METOJIbl PEIICHUS KOHKPETHBIX TUIOB MU (epeHInalbHbIX YpaBHEHUN MEPBOTO
HOPSAJIKA;

— copmupoBaTh yMEHHS W HaBBIKM pPEIICHUS JTUHEHHBIX MuddepeHInaTbHbIX YpaBHEHUN
CTapUINX MOPAIKOB C IOCTOSTHHBIMU KO3(DPUIIIEHTaMU;

— OCBOHUTH OCHOBHBIC METOJIbI PEIICHUS JIMHEHHBIX TU(PEpeHIaTbHBIX YPaBHEHUI CTapIInX
MOPSAJKOB C MIEPEMEHHBIMU K0P UITUEHTAMU;

— MPUBECTH NPUMEPbl BO3SHUKHOBEHHS KIACCUUYECKUX THIIOB TU(HepeHIMaIbHbIX YPaBHEHUH C
YaCTHBIMU MPOM3BOJHBIMHU (YpaBHEHHE TEIUIONPOBOJHOCTH, KoJeOaHHUs CTPYHBI, KOJeOaHus
MeMOpaHbl);

— JaTh NpeJcTaBlieHHue 00 UCIOJIb30BaHUM M MPUMEHEHUHU AudQepeHnanbHbIX ypaBHEHUN U
mubdepeHIIMaNbHBIX  ypaBHEHUH C YacTHBIMU MPOW3BOJHBIMU TPH  HUCCIIECJOBAHUH
MPOCTEUIIINX MATEMAaTUYECKUX MOJICIIEN pEATbHBIX MPOLECCOB.

2. MecTo AuCcUMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMblI

Hucuumuna «luddepenunansusie ypasaenus» (b1.0.07.11) oTHOcUTCS K NpeAMETHO-
METOUYECKOMY MOZYJIIO .
Jucuuniuuna (Moynb) u3ydaercs Ha 4 kypce B 8 cemecTpe.

MECTO JUCIUIIJIMHBI B CTPYKTYPE OIl

Unnexc ‘ b1.0.07.11

TpeboBaHus K NpeIBapUTeIbHOI MOATO0TOBKE 00y4al0IIerocs:

Jiss ocBoeHMS JaHHOM JTUCHMIUIMHBI HEOOXOAMMBI 3HaHHS, CPOPMHUPOBAHHBIE B paMKax
OCBOCHMS qUCHUIUIMH: «MaTteMaTinueckuil aHanusy, «Anredpa», «BBOAHBIN Kypc MaTeMaTHKN»

JUCUMIUIMHBI U NPAKTHKH, I KOTOPHIX OCBOEHHE HAHHOM AMCHMILIMHBLI (MOIYJs) HEOOXOAMMO KAK
npeaecTByOIIee:

Nzyuenne nucuuiuiubbel «/luddepennuanbapie ypaBHEHUS» HEOOXOAMMO JUIsl YCIIEUIHOTO
OCBOCHMS [UCHHIUIMH «YPAaBHEHUS C YaCTHBIMM IPOM3BOJHBIMHY», «UMCIIEHHBIE METO/BI
peumieHus aUQQepeHIManbHbIX W HMHTETpajbHBIX ypaBHEHMI», «[IpuOIMKeHHbIE METO/IbI
pelIeHus] MHTETpaJIbHbIX U AU PepeHInanbHbIX YPaBHEHUN» U JIp.

3. [lepedeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO TUCHUILINHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU O0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl
[Tpouecc wu3ydenus npucuuiUiMHbl «Jluddepennmanbuble ypaBHEHUS» HaAIpaBlieH Ha
dbopMUpOBaHKE CIEIYIOIINX KOMIETSHIIUNA 00yJaroerocs:

4




Coneprxanue JIeKOMITO3UITUST KOMIIETEHIINNA
Kox KOMITETEHIIVH B O SRR (pe3ynbTaThl O0Y4eHUs) B
KOMITeTeHIMT COOTBETCTBHUH C KOMIIETEH I COOTBETCTBHH C
dI'OC BO/ ITOOIY/ YCTaHOBJICHHBIMH
OI1 HWHJUKATOPAMU
nK-1 CnocobeH [IK-1.1. 3naer cTpykTypYy, 3HaThL. OCHOBHBIE TOHATHUSA
OCBauBaTh U COCTaB U AUAAKTUYECKUE JUCLUIUIMHBI, €€ METObI U
HCIOJb30BaTh €IMHULIBI IPEIMETHON 00JaCTH | POJIM B PELLICHUH HAy4YHO-
TEeopeTUIecKre (mpemopaBaeMoro npeaMeTa) NPaKTUIECKUX 3a7a4 C
3HaHUS U [IK-1.2. YMeeT ocymecTBISTh | UCTIOIb30BAaHHEM
MIPaKTHYECKHE 0TOOp y4eOHOTO comep KaHus COBPEMEHHOTO
YMEHUS ¥ HABBIKU B | JUISl €70 peann3aluy B MaTeMaTH4YecKOro anmnapara
peaMeTHON pa3nu4HbIX popmax oOydeHHss | YMeTb: HCIIOIb30BATh
obyacTu mpu B COOTBETCTBHU C MpuoOpeTEeHHbIE 3HAHUS U
peuieHuu tpedoBanmsiMu GI'OC OO HaBBIKM B IPAKTHYECKOU
npodeccuonansueix | [1K-1.3. JlemoncTpupyer JeSATeNbHOCTH, JIIsl peIIeHUs
3ajga4 yYMEHus pa3pabaTbiBaTh npodecCHOHANBHBIX 3a1a4
pasnudsblie GOpMBbI YIeOHBIX Baaners: HaBbIKaMu
3aHSATHA, TIPUMEHSTh METOIbI, pa3paboTKH pa3nuvHbIX GopM
MPUEMBI ¥ TEXHOJIOTHU yueOHBIX 3aHATHH, C
00y4eHus1, B TOM YUCIIe HCIOJIb30BaHUEM
WHPOPMAIIMOHHBIE MaTeMaTHYeCcKOro arnmnapaTa
IIK-3 Criocoben T1K-3.1. Bnaxgeer cnocobamu 3HATh: CIIOCOOBI HHTETPALIUU
(hopMHpOBaTH HUHTErpaly y4eOHBIX MIOHATHH TEOPUHU
Pa3BUBAIOILYIO MIPEIMETOB VISl OPraHU3aLuU muddepeHunanbHbIX
o0pa3oBaTebHYI0 | pa3BUBAIOIICH yueOHON ypaBHEHUH JJIsl OpraHu3aIiu
cpeny ans JIeATeIbHOCTU UCCJICIOBATEILCKON YUeOHOM
JOCTHKEHUS (uccnenoBaTeNnbCKOH, JesITeIbHOCTH.
JINYHOCTHBIX MIPOEKTHOM, TPYNIIOBOX U JIp.). | YMeThb: HCIIONb30BATh
MPeIMETHBIX U [K-3.2. Vcnons3yer NpUOOPETEHHBIC 3HAHUS U
MeTaIpeIMETHBIX 00pa3oBaTeIbHbIM NOTEHINAI HaBBIKU /7151 OPraHu3a1H
pe3yiIbTaToOB COLIMOKYJIBTYPHOH Cpelibl 00pa3oBaTeIbHOI
o0y4eHus pETHOHA B MPETIOIaBaHUN JeSITeIIbHOCTH.
cpeacTBaMu (mpenmera no npouiio) B Baaners: HaBbIKaMH
MPEero1aBaeMbIX y4eOHOH U BO BHEYPOUHOH UCIIOJIb30BaHUS
yueOHBIX JeSTeNbHOCTH o0pa3oBaTeabHOr0 MOTEHIMAala
NIPEIMETOB B Y4eOHOH M BO BHEYPOUHOM
JeSITEIbHOCTH

4. O0bem AUCUMILIMHBI (MOYJI51) B 3a4€THBIX eIUHULAX C YKa3aHHEM KOJIH4eCTBa
aKaJeMHYeCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojaasareseM (110 BUAaM yueOHbIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO padoTy

OO6mass TpyAoeMKOCTh (00beM) JUCHUILIMHBI

aKaJCMHUYCCKHUX Yaca.

00y4arIMXxcs

(monynsi) cocraBmusier 4 3ET, 144

O0BEM QUCIUTIIINHEI

Bcero uacos

Bcero gacos Bcero gacosn

JJIsL OUHOM JUIA OYHO- JUIS1 3a04UHOU
hopmbl 3209HOM (hOPMBI hopmbl
0o0yJeHHs 00yJeHHS 00yJeHHS
Oo0masi Tpy10eMKOCTh JUCHUIIIMHBI 144 144 144

KonrakTHas padora

(Bcero)

00yYaroIuXCA c
npenogasarejeM (Mo BUAAM Yy4UeOHBIX 3aHSATHIA)




AynutopHas padora (Bcero): 60 40 8
B TOM YHCIIC:

JIEKLIUHU 30 20 4
CEMUHAapBI, IPaKTHYECKHUE 3aHATHS 30 20 4
MPAKTHKYMBI

nabopaToOpHEIE pabOTHI

BueayautopHnas padora:

KOHCYJIbTAIIMS NIepe]l 3a4eTOM

BreayauropHas paboTa Takke BKIIOYaeT WHIAMBUAYAIBHYIO paboTy

00yYarmuxcsi C MpernoaaBaTesieM, TPYNIOBbIC, HHIUBHIYyalbHbIC

KOHCYJbTAllAM W HMHBIE  BHIbI  y4eOHOW  JIeSTENHHOCTH,

npeayCMaTpUBAIOIIME TPYIIOBYIO WM HHIUBUAYAIbHYIO paboTy

oOydJaromuxcst ¢ MpernojaaBaresieM), TBOPYECKYyl0 paboty (3cce),

pedepathl, KOHTPOJIBHBIE pa0OTHI U AP.

CamocTosiTeJbHasi padoTa 00yJaomuxcs (Bcero) 66 68 128
KonTpoab camocTofTeIbHO PadoThI 18 36 8
Buja npomexyTouHoii aTTecTannu ody4yaiomerocs (3a4er| 3K3aMeH 9K3aMeH 9K3aMeH

/ 3K3amMeH)

5. Copepsxkanue IUCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiam) ¢
yKa3aHUeM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0B YUeOHBIX

3aHATHNA

5.1. Pazoenvl oucyunaunvl u mpyooemKoCHb RO 6UOAM YUeOHBIX 3AHAMUIL(8 AKAOEMUYECKUX

uacax)
Jlnst ouHOM opMBI 00YyUEHUS
Ne | Pa3gen, Tema qUCHIUTUINHBI Ob6mras Bunbl ydeOHbBIX 3aHATHH, BKIIOYAs
n/m TPYJO0EMK CaMOCTOSITENIbHYIO pa00Ty 00yUaromuxcst 1
oCTh (B TPYAOEMKOCTh
yacax) (B yacax)
BCErO Aynutopabie | Cam. |Ilmanmpyembie| @DopMsr
V4. 3aHATHS | paboTa | pe3ynbTaThl | TEKYIIero
Jlex Hp NER 00y4eHus KOHTPOJISA
Pasgen 1. YpaBHeHHSI IePBOTro mopsiaka, 46 10 |10
pa3penieHHble OTHOCUTEIbHO
NMPOU3BOJIHOM
1 | OcHoBHBIE OTIpeACTICHUS] TEOPHH 6 2 IK-1, YcrHbii
muddepeHIMaNbHbIX ypaBHEHUH. [1K-3 onpoc
3ajauu, TpUBOASIINE K
nudepeHraTbHBIM YPaBHEHUSM
2 | YpaBHeHHe ¢ pa3fAeNeHHbIMU U 6 2 |2 TIK-1, Pemenue
pa3IeSIOMUMHUCS TIEPEMEHHBIMU I1K-3 3ama4
3 | OmHOpPOHOE YpaBHEHHE U 8 2 |2 IK-1, Pemenwue
MpOoCTeNIlINe YpaBHEHMUS, K-3 3a/1a4
MIPUBOSAIICECS K OTHOPOTHOMY
5 | JIuneitnsle muddepeHaIbHbIe 6 1)1 [K-1, Pemenue
YpaBHEHUS MIEPBOTO MOPSIIKA K-3 3a/1a4
6 | YpaBHeHUS, MPUBOASIIUECS K 6 1 |1 [TK-1, Pemenue
TuHEHHBIM auddepeHITnaTbHBIM I1K-3 3a1a4
YpaBHEHUSM MEPBOTO MOPSAKA
6 | YpaBHEeHUE B TTOJHBIX 7 1|2 TIK-1, Pemenue




nuddepennmanax

I1K-3

3a1a4

7 | UaTerpupyrommi MHOKHATEIb

[IK-1,
I1K-3

Pemrenue
3aja4

Paznen 2. VYpaBHeHus 1epBOro
Nops/AKa, HE paspeuieHHbIe
OTHOCHTEJIbHO IIPOU3BOAHOM

14

8 | OcHOBHBIC OHATHS U
onpenenenusa. Haxoxaenue
0COOBIX penieHui. YacTHbIe ciydan
YPaBHEHUN HE Pa3pelICHHBIX
OTHOCHUTEJILHO IPOU3BOIHOM

[K-1,
I1K-3

Pemrenue
3ajau

9 | Ypasuenus Jlarpanxa u Kiepo.
3amaya 0 TPAeKTOPUSIX

[1K-1,
I1K-3

Pemenue
3a1a4

Paznen 3. VYpaBHeHHusI BBICHIHX
MOPAIKOB

12

10 | OcHOBHBIE ITOHATHA U
onpenenenus. IHrerpupyemMocTs B
KBaJ[paTypax

[K-1,
[1K-3

YcTHBIN
ompoc

11 | VpaBHeHus, AomycKaronme
IIOHMKEHUS NOpAAKa. Y paBHEHUS,
HE COAEpKalIue UCKOMOM
GyHKuuu. YpaBHEHUs, He
coJiepKaIye HE3aBUCUMYIO
NIEPEMEHHYI0. Y paBHEHUE, JIEBas
4acTh KOTOPOT'O €CTh TOYHAs
IIPOU3BOJHAS

[K-1,
I1K-3

Pemenue
3a1a4

Pa3nen 4. /IuHelHbIe ypPaBHEHUS
BBICILIMX OPHAJAKOB

36

10

18

12 | Jlunelinbie ypaBHEHUS N-TO
nopsaka. Obuiee penieHue
JIMHENHOTO OAHOPOTHOTO
ypaBHEHHUS.

IK-1,
I1K-3

Permenue
3a71a4

13 | JIuneiinbie HEOHOPOIHBIE
YPaBHEHMS C TTOCTOSHHBIMHU
koa¢punmentamu. Meton
BapHaIy MPOU3BOJIbHBIX
MIOCTOSTHHBIX

IK-1,
I1K-3

Permenue
3a71a4

14 | JIunelinbie HEOTHOPOIHBIE

YPaBHEHHUS C TTOCTOSTHHBIMU
Kod(UIMEHTaMH ¢ TTPaBOH
YaCThIO CIICIIHAILHOTO BHJIA

[K-1,
I1K-3

Pemenune
3a1ad

15 | Pemenne 3amaun Komm s
JTUHENHBIX U depeHIaTbHBIX
YPaBHEHHH C MOCTOSHHBIMU
KorddumeHTaMu

[K-1,
I1K-3

Petmenue
3a1aq

16 | YpaBHeHUs, IPUBOIAIIHAECS K
YpaBHEHUSIM C TIOCTOSTHHBIMU
koa(urmentamu. YpaBHeHHe
Olinepa

[K-1,
I1K-3

Permenue
3a/1a4

Pa3znen 5. CucreMbl 00BIKHOBEHHBIX
Au(ppepeHunaNbHBIX YPABHECHUI

18
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17 | OGmue MeToIbl THTETPUPOBAHUS 5 1 4 TIK-1, YcTHBIIT
cucreM nupdhepeHInaIbHBIX I1K-3 oIpoc
ypaBHEHUH

18 | Cucrema THHEHHBIX 7 1|2 4 I1K-1, Pemenne
muddepeHIaNbHbIX YPaBHEHUH C I1K-3 3aza4
NOCTOSIHHBIMU K03 punimenramu

19 | Cucrema MTHHEHHBIX 6 2 |2 2 TIK-1, Pemenne
Qg depeHIraIbHbIX ypaBHEHUH. I1K-3 3aza4
XapakTepruCcTUYeCKOe ypaBHEHUE.

KonTpoas 18
Bcero 144 | 30 |30 66
Jis oano-3a09HOM popmbI 00yUeHHS
Ne | Pazpgen, TeMa TUCIIATUINHEI Oo6mas Bunbl yaeOHBIX 3aHATHH, BKITIOTAS
1/ TPYAOCMK CaMOCTOATCIIbHYIO pa60Ty 06yqa}01_u1/1xcsi u
ocCTh (B TPYAOEMKOCTh
yacax) (B yacax)
BCETO Ayautopubie | Cam. |[lmanupyembie| @DopMbl
yd. 3aHATHS | paboTa | pe3ynbTaThl | TEKYIIero
Jlex (IIp |JTab 00y4eHus KOHTPOJIA
Pasznen 1. YpaBHeHus nepBoro nopsiaka, 40 8 | 6 26
pa3pelnieHHbIe OTHOCUTEIbHO
MPOU3BOJAHOM

1 | OcHOBHBIC OIIpEICTICHUS TEOPUH 6 2 4 TIK-1, VceTHBIN
Qg depeHraIbHbIX ypaBHEHUH. I1K-3 orpoc
3anaun, MPUBOIAIINE K
JubdepeHIMaTbHBIM YPaBHEHUSIM

2 | YpaBHEHHE C pa3/IeeHHBIMH U 6 11 4 IK-1, Pemenue
pa3IeNAIUMUCS IEPEMEHHBIMU I1K-3 3aaq

3 | OmHOpPOMHOE YpaBHCHHE U 6 111 4 IK-1, Pemenwue
pocTeiiire ypaBHEHUS, I1K-3 3aaq
MIPUBOJIATICECS K OJHOPOTHOMY

5 | JIuneitnsle tudpepeHaIbHbIe 5 1 ]2 2 [K-1, Pemenue
YpaBHEHUS TIEPBOTO MOPSIKA [K-3 3a/1a4

6 | YpaBHeHUS, MPUBOISIIINECS K 5 1 4 ITK-1, Pemenue
TUHEHHBIM Tu(depeHInATHHBIM I1K-3 3aaq
YPaBHEHUSIM ITEPBOTO MOPSIIKA

6 | YpaBHeHHE B OJHBIX 7 1 ]2 4 [K-1, Pemenue
nuddepenmnmanax K-3 3ama4

7 | UaTerpupyromuii MHOXHUTEIb 5) 1 4 IK-1, Pemenne

K-3 3aaq

Paznen 2. YpaBuenuss mepBoro | 10 2 |2 6

nopsijika, He pa3peleHHbIe

OTHOCHTEJIbHO IPOM3BOXHOM

8 | OcHOBHEIE ITOHATHS U 5 1 4 TIK-1, VcTHBIN
onpenenenus. Haxoxaenue K-3 onpoc
0COOBIX pernieHui. YacTHbIe ciydan
YPaBHEHUH HE Pa3peIICHHBIX
OTHOCHUTEIIBHO MPOU3BOAHOMN

9 | YpaBuenus Jlarpanxa u Kiepo. S) 1 ]2 2 [1K-1, Pemenue
3agava 0 TPACKTOPUSIX [IK-3 3aja4




Pasnen 3. YpaBHeHMsi BbICHINX

MNopsAaAKOB

12

10

OcHOBHBbIE NIOHATHSA U
onpenenenus. MHTerpupyemMocTs B
KBaJparypax

[K-1,
I1K-3

YcTHBIN
onpoc

11

YpaBHEHUS, TOMTYCKAIOLIHAE
MIOHMKEHUS NOps/IKa. Y paBHEHMS,
HE COAEpKaIIUEe UCKOMOM
byHKIIMN. YpaBHEHUS, HE
coZiepaKaIye HE3aBUCUMYIO
MIEPEMEHHYIO. Y paBHEHUE, JIeBast
4acTb KOTOPOI'O €CTh TOUYHAS
IIPOU3BOHAS

[1K-1,
I1K-3

Pemenue
3a1a4

Pa3nen 4. /IuHelHbIe ypaBHEHUS
BBICHIMX NOPSAIKOB

28

16

12

JInnelinble ypaBHEHHS N-TO
nopsaka. Obuiee peuieHue
JIMHENHOTO OAHOPOJIHOTO
YPaBHEHHSI.

[K-1,
I1K-3

Pemenue
3a1a4

13

JInHeliHbIE HEOTHOPOIHBIE
YPaBHEHHUS € IOCTOSIHHBIMU
ko3 Punmenramu. Metoz
BapHally IPOU3BOJIbHBIX
MOCTOSIHHBIX

IK-1,
[1K-3

Pemenue
3a1a4

14

JIuneliHbIE HEOTHOPOIHBIE

YPaBHEHHS C TIOCTOSTHHBIMHU
Kod(dUIMEHTaMH ¢ TTPaBOH
YacThIO CIENHATBHOTO BHJIA

[K-1,
I1K-3

Pemenne
3a1a4

15

Pemenue 3agayu Kommu s
JUHEHHBIX TU(PepeHInaTbHbIX
YPaBHEHHIA C TIOCTOSTHHBIMH
KoddduImeHTaMu

IK-1,
I1K-3

Permenue
3a71a4

16

YpaBHeHUs, IPUBOISALINECS K
YPaBHEHHUSAM C IOCTOSIHHBIMU
Kod(umeHTamMu. Y paBHEeHHE
Olinepa

IK-1,
I1K-3

Permenue
3a71a4

Paznen 5. CucreMbl 00LIKHOBEHHBIX

aN

(pepeHIHAIBHBIX YPABHEHH I

18

12

17

OO61re MeToIbl MHTETPUPOBAHUS
cuctem nuddepeHIaITbHbIX
ypaBHEHUU

[K-1,
I1K-3

VYceTHBIN
onpoc

18

Cucrema TMHEHHBIX
nudepeHIaIbHBIX YPaBHEHUN C
NOCTOSIHHBIMHU K03 punimenTamu

[K-1,
[1K-3

Pemenune
3a1a4

19

Cucrema JIMHEWHBIX
TuddepeHIMaIbHbIX YpaBHEHUH.
XapaKTepUCTUYECKOE YpaBHEHHE.

[K-1,
I1K-3

Permenue
3a71a4

KonTpoas

36

Bcero

114

20

20

68




JLiist 3a0uHOM (hopMBI O0YUEeHHUS

Ne | Pazgen, TemMa QUCIMIUTMHEL Oo6mas Bunbr yaeOHBIX 3aHATHH, BKITIOYast
n/n TPYAOEMK CaMOCTOATEIbHYIO pa0oTy 00ydalomuXcs 1
OCTh (B TPYJAOEMKOCTb
Jacax) (B "yacax)
BCEro Aynutopasie | Cam. |IInanupyembie| Dopmsl
Y4. 3aHATUSA pa60Ta PE3yJIbTaThl TCKYLIECTO
Jlex |TIp |JTab o0yueHus KOHTPOJIS
Pasgen 1. YpaBHeHHS epBOTo nmopsiaka, 48 2 |2 44
pa3penieHHbIe OTHOCUTEIbHO
MPOU3BOJIHOM
1 | OcHOBHBIC OIIpEICTICHUS TEOPUH 8 2 6 ITK-1, YcrHbIi
Qg depeHraIbHbIX ypaBHEHUH. I1K-3 oIpoc
3anauu, MPUBOJIALINE K
TQepeHIaIbHBIM YPaBHEHHSIM
2 | YpaBHeHUE C pa3ieIeHHBIMU 1 7 1 6 ITK-1, Pemenue
Pa3IeISIFOIIMMHUCS TEPSMEHHBIMU IIK-3 3aga4
3 | OmHOpOMHOE YpaBHCHHE U 7 1 6 IK-1, Pemenwue
npocTeiiiye ypaBHEHus, I1K-3 3a/aq
MPHUBOJIATICECS K OJHOPOTHOMY
5 | JIuneiinbie nuddepeHnmranbHpIe 6 6 ITK-1, Pemenue
YpaBHEHUS TIEPBOTO MOPSIKA [1K-3 3aja4
6 | YpaBHEeHUS, MPUBOISIINECS K 6 6 ITK-1, Pemenue
TUHEHHBIM Au(depeHInaTbHbIM [1K-3 3a/a4
YPaBHEHHSIM MTEPBOTO MOPSIIKA
6 | YpaBHeHHE B OJHBIX 8 8 [K-1, Pemenue
nuddepenmmanax [K-3 3a7a4
7 | UHTerpupyromuii MHOXKHUTEIb 6 6 IK-1, Pemenue
[1K-3 3aaq
Pasznen 2. VYpaBHeHus mepBOro 14 14
nopsijika, He pa3pelieHHbIe
OTHOCUTEJILHO MPOU3BOTHOI
8 | OCHOBHBIE OHITHS U 6 6 TIK-1, Pemenue
onpezaenenus. Haxoxenue [1K-3 3amad
0c00bIX penieHnit. YacTHble ciyyan
YPAaBHEHUI HE Pa3peIIeHHbIX
OTHOCUTEIILHO MPOU3BOIHOM
9 | Ypasuenus Jlarpanxka u Kitepo. 8 8 IK-1, Pemenwue
3amaya 0 TPAeKTOPUSIX IK-3 3aaq
Pazgen 3. VYpaBHenuss Bbicmiux | 14 14
MOPSIIKOB
10 | OcHOBHBIE ITOHATHS U 6 6 TIK-1, VcTHBIH
onpeaeneHusa. MHTerpupyeMocTs B I1K-3 OIpocC
KBaJIpaTypax
11 | YpaBHeHus1, IOMyCKAIOIINE 8 8 IK-1, Pemmenne
MMOHMKEHUS MTOPSAAKA. Y paBHEHUS, I1K-3 3a/1a4
HE coaeprKalirue uCKOMOM
¢byHkuuu. YpaBHeHus, HE
coJieprKalire He3aBUCUMYIO
IIEPEMEHHYIO. Y pPaBHEHUE, JIEBASI
4acTh KOTOPOT'O €CTh TOYHAs
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‘ MIPOM3BOTHAS

Pa3nen 4. /IuHeliHble ypaBHeHHS 38 2 |2 34
BBICHINX MOPSIAKOB

12 | JIunelinbie ypaBHEHUS N-TO 6 6 IK-1, Pemenne
nopsaka. O01iee perieHme IIK-3 3a1a4
JIMHEMHOTO OJHOPOIHOTO
yYpaBHCHMS.

13 | JIunelinbie HEOTHOPOTHBIE 8 8 ITK-1, Pemenwne
YPaBHEHHS C TIOCTOSTHHBIMHU [1K-3 3amad
ko Punmenramu. Metoz
BapHaIuy MPOU3BOJIEHBIX
HOCTOSTHHBIX

14 | JIunelinbie HEOTHOPOIHBIC 10 2 |2 6 TIK-1, Pemenue
YpaBHEHUS C IOCTOSHHBIMU I1K-3 3aJ1a4

ko3 puImeHTaMu ¢ IpaBou
YaCThIO CIICIIHATILHOTO BHJIA

15 | Pemenue 3anaun Komu mis 8 8 TIK-1, Pemenue
TUHEHHBIX U epeHIATEHBIX K-3 3a7a4
YPaBHEHHIA C IIOCTOSTHHBIMH
KodpuUIMeHTaAMH

16 | YpaBHeHuUsI, MPUBOIAIITUECS K 6 6 TIK-1, Pemenue
YPaBHEHUSIM C TIOCTOSTHHBIMU K-3 3a7a4
KodduimeHTamu. Y paBHeHHE
Ditnepa

Paszpnen 5. CucreMbl 00LIKHOBEHHBIX 22 22
Au(ppepeHunaNbHbIX YPABHEHUI

17 | OGuue MeToIbl MHTETPUPOBAHUS 6 6 ITK-1, YcrHbii
cucteM nupdepeHInaIbHbIX [1K-3 oIpoc
ypaBHEHUU

18 | Cucrema THHEHHBIX 8 8 TIK-1, Pemenne
muddepeHIMaNbHbIX YpaBHEHUH C I1K-3 3a1a4
HNOCTOSIHHBIMHU K03 purimeHTamu

19 | Cucrema IHHEHHBIX 8 8 TIK-1, Pemrenne
TuddepeHIanbHbIX YpaBHEHUH. I1K-3 3a1a4
XapaKkTepuCTUIECKOE YpaBHEHHE.

KonTpoas 8

Bcero 144 4 | 4 128

5.2. Temamuka nabopamopHbIX 3aHAMU

Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHBI

5.3. IIpumepnas memamuka Kypcoewvix pabom

Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHBI

6. O6pa3oBare/ibHbIE TEXHOJIOTHI
HpI/I IMPOBECACHNN y‘IC6HLIX 3QHATHU 110 JUCHUIIIMHE HCIOJB3YIOTCA TPAAWULNUOHHBIC U
WHHOBAIIMOHHBIC, B TOM YHCJIC I/IH(bOpMaI_[I/IOHHI:Ie OGpﬁSOB&TCHBHBIG TCXHOJIOTHH, BKIIKOYAsd MpPU
HEO0OXOIUMOCTH PUMEHEHUE aKTUBHBIX U UHTEPAKTUBHBIX METOJI0B O0YUECHHS.
Tpa[[I/IL[I/IOHHI:Ie O6p330BaTCHLHBIC TCXHOJIOTHHU PCATU3IYIOTCA, MNPCUMYIICCTBCHHO, B
mporecce  JIGKITMOHHBIX W TMPAKTUYECKUX (CEeMHHApCKHX, JIA0OPATOPHBIX)  3aHATHM.
MuHOBanmoHHble 00pa30BaTeNbHBIE TEXHOJIOTUM HCIOJB3YIOTCS B MpOIEcCe ayJUTOPHBIX
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3aHATUH M CaMOCTOSITEIbHOM pPabOThl CTYJEHTOB B BHUJIEC IPUMEHEHUS aKTUBHBIX H
MHTEPAKTUBHBIX METO/I0B O0yUEHUSI.

HNudopmannonnble  00pa3oBaTelbHBIC  TEXHOJOTHMH  PEAIM3YIOTCS B IpoLecce
HCIIOJIb30BaHUS 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, DJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
U DJIEMEHTOB 3JIEKTPOHHOTO OOYYeHHUS B DJICKTPOHHOH HH(POPMAIMOHHO-00pa30BaTEIbHOM
cpefie sl aKkTUBU3AIMK y4eOHOro MpoLiecca U CaMOCTOATEIbHONU pabOThl CTYACHTOB.

PazButue y oOyyawmmxcsi HABBIKOB KOMaHJAHOH padoThl, MeKINYHOCTHOM
KOMMYHUKAIMU, MPUHATHS pellleHUil U JUAePCKUX KadecTB NPH NPOBeIeHUM Y4eOHBIX
3aHATHI.

[TpakTrueckue (CeMUHAPCKUE 3aHATHS OTHOCSTCS K MHTEPAKTUBHBIM METOJaM O0yUeHUs U
001aaf0T 3HAYUTEIBHBIMH NPEHMYIIECTBAMU IO CPABHEHHUIO C TPAJAULMOHHBIMUA METOAAMHU
oOy4deHHs, TJIaBHBIM HEIOCTAaTKOM KOTOPBIX SIBIISIETCS W3BECTHAs H3HAuyalbHas MACCUBHOCTh
cyObekTa 1 00beKTa 00y4eHusl.

[TpakTHyeckue 3aHITHS MOTYT MPOBOJUTHCSA B (hOpMe TPYMIOBOM JAUCKYCCHUHU, «MO3TOBOM
aTaku», pa3bopka KEHCOB, pemieHHs NpakTU4YeCcKuX 3amad u ap. llpexne, yeM naTh rpyrie
uH(pOpMaIIMIO, BaXXHO MOJATOTOBUTH YYaCTHUKOB, aKTUBU3MPOBATh UX MEHTaJbHbIC MPOIECCHI,
BKJIIOYMTH MX BHUMAHHUE, Pa3BUBATh KOOMIEPALUIO U COTPYIHUYECTBO MIPH NPUHATHH PEIICHHUN.

MeToauueckie pPEKOMEHIAIMU 10 TMPOBEACHUIO PA3IHYHBIX BHUAOB MPAKTHUYECKUX
(ceMHUHAPCKUX) 3aHATUMN.

1. O6¢cyxaenue B rpynmax

['pynmoBoe o0cykaeHne Kakoro-1mbo BOIPOca HANPABJICHO HA HAXOXKJICHUH UCTUHBI HITH
JTOCTHIKEHHUE JIY4IIero B3aWMOMOHMMaHUA, ['pynmoBbie 00CYXAE€HUS CIIOCOOCTBYIOT JydIIEeMY
YCBOEHHIO M3y4aeMOro MaTepHuaa.

Ha nmepBom stame rpynmnoBoro oOCY>KIASHHS Mepel 00yJarolMMUCS CTaBUTCS IpodiieMa,
BBIJICIISIETCS] OTIPE/ICTICHHOE BPEMs, B T€UEHHUE KOTOPOTO OOydYarolIvecs JOJDKHBI IMOATOTOBHUTH
apryMEHTHPOBAHHBINA Pa3BepHYTHINA OTBET.

[IpenomaBaTens MOXKET yCTAaHABIMBATH OMPEICIICHHBIE MPAaBHIJIa MPOBEICHHS TPYIIIIOBOTO
o0CyXIeHUS:

— 3a/aBaTh ONpEJEICHHbIE PaMKH OOCYXAEeHMs (Hampumep, ykazaTb He MeHee 5.... 10
OIIN00K);

— BBECTH aJTOPUTM BBIPAOOTKH 00IIIEro MHEHHS (PEIIeHus);

— Ha3HAYUTh MojiepaTopa (BEIyIIET0), PYKOBOISIIETO XOJ0M IPYIIOBOTO 00CYKICHUSI.

Ha BTopoM »stame rpynmoBoro OOCYXIEHHs BBIPa0ATHIBACTCS TPYIIIOBOE pEIICHHUE
COBMECTHO C MpemnojiaBateneM (apOuTpom).

Pa3HOBHIHOCTBIO TpPYyNIOBOTO OOCYXKIEHHSI SBISETCS KPYIVIBI  CTOJ, KOTOPBIN
OPOBOJIUTCS C IENbI0 MOAEIUTHCA MpobiieMaMH, COOCTBEHHBIM BHJEHHMEM BOIpOCA,
TIO3HAKOMUTHCS C OMBITOM, JIOCTHKCHUSIMHU.

2. Ily0au4Hasi npe3eHTalus NPoeKTa

[Ipezentanmst — campiii 3PGEKTUBHBIN CMTOCOO TOHECEHWsS BaKHOW HMH(POpMalUHM Kak B
pasroBope «OAMH Ha OJWH», TaK U IMpH MyONUYHBIX BbICTYIUICHUsAX. Craia-pe3eHTaluu C
UCTIOIb30BAaHUEM MYJIBTUMEIUHHOTO 000pYIOBaHUS TO3BOJSIOT S()(HEKTUBHO W HATISITHO
IpPEJCTaBUTh COJEpKAHWE H3YYaeMOro MaTepualia, BBIICIUTh U HPOWUIIOCTPUPOBATH
cooOmieHrne, KOTOpOE HECeT TMOYYHTEIbHYI0 HWH(QOpPMAIMIO, I[IOKa3aTh €€ KIFOUYEeBBIE
coJiepKaTenbHble MYHKTHL. VCroiab30BaHME HMHTEPAKTUBHBIX AJIEMEHTOB IO3BOJSET YCHIIUThH
3¢ (HEeKTUBHOCTD MYOJIUYHBIX BBICTYILIECHUH.

3. Inuckyceust

Kak wuHTepakTHBHBIH MeTOon OOydeHHS O3Ha4yaeT HCCleloBaHWEe WU pasz0op.
OO0pa3zoBarenbHON AMCKycCHEH Ha3bIBaeTCs IIeJICHANpaBlIEHHOE, KOJJICKTUBHOE OOCYKICHUE
KOHKPETHOH TIpoOJIeMbl (CHUTyalMH), COMPOBOXKIAIOMICHCS OOMEHOM HJCSIMH, OIIBITOM,
CYXJIEHUSIMH, MHCHUSIMU B COCTABE TPYIIIBI 00yJarOIMIUXCSl.
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Kak mnpaBumo, amckyccus OOBIYHO NHPOXOAWUT TPH CTAAMU: OpPHEHTAIMS, OICHKAa U
KoHconuaauus. IlocienoBarenbHOEe pPACCMOTPEHHE KaXAOM CTaJuu IO03BOJSET BBIICINTH
CIIETYIOIINE UX OCOOECHHOCTH.

Craguss opueHTauuu IpeanoyiaracT aJanTalyil0 Y4YacTHUKOB JHCKYCCUM K CaMoOM
npobieme, Ipyr ApYyry, 4YTO TO3BOJIET copMymupoBaTh OpoOJIeMy, LEIH JAUCKYCCHU;
YCTaHOBUTH IIPABUJIA, PETTIAMEHT JUCKYCCHH.

B cragum oOueHKM IPOUCXOAUT BBICTYIUICHHE YYACTHUKOB IHUCKYCCHM, MX OTBETHI HAa
BO3HHMKAIOIIME BONPOCHI, COOpP MAaKCHUMalbHOrO oO0beMa uaed (3HaHM), NpPeAIOKEHUH,
npecedeHue npernoaaBatesieM (apOuTpoM) TMYHBIX aMOUIINN OTKIOHEHUN OT TEMbI TUCKYCCHH.

Cragus KOHCONMMIALUU 3aKIKYACTCS B aHAIU3€E PE3yJIbTaTOB JUCKYCCHH, COIVIACOBAaHUH
MHEHUU ¥ TTO3UIIHIA, COBMECTHOM (DOPMYIMPOBAHUH PEIICHUN U UX PHHATHH.

B 3aBucumocTu OT mened U 3a1ad 3aHATHs, BO3MOXHO, UCIOJIB30BATh CICAYIOIIUE BUIbI
JMICKYCCHI: KJIaccu4eckue 1e0aThl, IKCHPEcC-TUCKYCCHsl, TEKCTOBasl AUCKYCCHS, MpoOsieMHast

JAUCKYCCHs, POJICBasd (CI/ITyaI_II/IOHHaH) AUCKYCCH.

7. ®OHJ OLIEHOYHBIX CPEACTB /sl POBe/IeHUsI TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
arrecTalMu 00y4aromMXCcs M0 JMCUUILIUHE (MOAYJII0)

7.1. Onucanue wkan OUeHUe6anusa cmenenu cd)opmuposauuocmu Komnemem(uﬁ

YpoBHH ‘ KavecTBeHHBIC KPUTEPHH OLICHUBAHHC
chopmuposa WNnaukaTopsl
HOCTH 2 Oamia 3 Oamna 4 Gamna 5 OamnoB
KOMIIETCHIIUH
MnK-1

BazoBruiit 3HATD: He 3naer B nenom 3Haet 3HaeT OCHOBHBIE
OCHOBHBIE OCHOBHBIE MOHSTHS [OCHOBHBIC ITOHSATHS |ITOHATHS
MOHSTHUS JUCHUIUINHEL, €€ | TUCHUIUIMHEL, €€ | TUCLUUIUIMHEL, ee
JUCHHUIUIMHBL, €€ |METOMBI U POJIM B |METOABI M POJIU B |METOABI U POJIU B
METOBI M POJI B |pEIIEHHH HAYYHO- |pEeIIeHHH HAYYHO- |peIleHHH HayJIHO-
pelIeHNH Hay9HO- |IPAaKTHYECKUX MPAKTUIECKUX MPaKTUIECKUX
MPAaKTUIECKUX 3a1a4 ¢ 3aa4 ¢ 3ajay ¢
3a1a4 ¢ UCTIOJIB30BAaHMEM  |HCIIONB30BAaHUEM  |HCIIOJIb30BaHUEM
UCIIONIb30BaHUEM |COBPEMEHHOTO COBPEMEHHOT'O COBPEMEHHOTO
COBPEMEHHOT'O MaTeMaTH4eCKOro |MaTeMaTH4YeCKOro |MaTeMaTHYECKOTO
MaTeMaTHYeCcKOTO |anmapara anmapara anmapara
anmapara
Ymers: He ymeer B nenom ymeer Ymeer
HCTIONIb30BaTh HCTIOTb30BaTh HCTIOIb30BaTh HCTIOJIb30BaTh
nproOpeTeHHbIe |IPHOOpPETeHHBIE  |IPHOOpPETeHHBIE  |IPHOOpPETEHHBIE
3HaHMS M HABBIKU |3HAHWS M HABBIKM B [3HAHMS M HABBIKH B |3HAHHS M HABBIKHU B
B IIPAKTUYECKOHM  |MpakTHUECKOU MPaKTUYECKOI MIPAKTUYECKOI
JIeSITEIbHOCTH, JEeATeNILHOCTH, ISl |IeSITEIbHOCTH, JUISl | eSITeIbHOCTH, JUIs
JUIS peLIeHUs peleHus peleHus pemeHuns
npodeccroHaNbH |IpodeccHOHaIbHEI [TPO(decCHOHaNbHbI [MPodeccHOHaIBHBI
BIX 337124 X 3a7a4 X 33134 X 3a71a4
Baanern: He Bnageer B nenom Bnageer |Bnageer
HaBBIKAMU HaBBIKAMHU HaBBIKAMHU HaBbIKAMHU
pa3paboTku pa3paboTku pa3paboTku pa3paboTkn
pa3IMUHbIX GOPM |pazaMYHBIX (GOPM  |pa3IHUHBIX GOpM  |pasIUUHBIX GOpPM
yueOHBIX y4eOHBIX 3aHATHH, |y4eOHBIX 3aHATHH, |y4eOHBIX 3aHATHH,
3aHATHH, C C MCHOJb30BAHUEM |C HCIIOJIB30BAHUEM |C UCIIOJIb30BAaHUEM
UCIIOJIb30BAaHUEM |MAaTEMaTU4eCKOTO |MAaTeMaTHYeCKOro |MaTeMaTHYeCKOIro
MaTeMaTHYeCcKOTo |anmnapara anmapara anmapara
anmnapara

IToBbIeHHBIN |3HATH: B mommHOM 00BEME
OCHOBHBIC 3HACT OCHOBHBIC
HOHSATHUS TIOHSTHS
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IMCIUIIINHEL, €€
METOIBI ¥ POJIH B
pelIeHnH Hay9IHO-

JVCLUIUINHBI, €€
METO/BI ¥ POJIU B
pELICHNH Hay9HO-

MPaKTHIECKUX TIPAKTHIECKIX
3amad ¢ 3amad ¢
UCIIOJIb30BaHHEM UCIIOJIb30BaHUEM
COBPEMEHHOT0 COBPEMEHHOI0
MaTeMaTH4EeCKOTOo MaTeMaTHYeCKOTO
anmnapara anmapara
Ymersn: YMmeeT B IOIHOM
HCTIONIb30BaTh o0beme
nproOpeTeHHbIC HCTIOJTb30BaTh
3HAHUS ¥ HAaBBIKH proOpeTeHHBIE
B IIPaKTUYECKOU 3HAHHS U HABBIKH B
JIeSITeIIbHOCTH, NPaKTHIECKON
JUISL peLLICHUST JIeITeNIbHOCTH, JUIs
npo¢heCCHOHANBH pelIeHus
BIX 3a/1a4 npodeccroHabHbBI
X 3a1a4
Baagern: B noanom o6neMe
HaBBIKAMU BIIaJICCT HABBIKAMH
pa3paboTku pa3paboTku
pa3nuyHbIX Gopm pas3nuuHbIX GOpM
yueOHBIX yueOHBIX 3aHATHH,
3aHATHH, C C UCNOJIb30BAHUEM
UCIIOJIb30BaHHEM MaTeMaTH4eCcKOTo
MaTeMaTH4eCcKOTo amnrmapara
ammapara
K-3

BbazoBsrit 3HaTh: He 3Haer ciocoOb! |B nienom 3HaeT 3HaeT criocoObl
CIIOCOOBI UHTETpaliu CHOCOOBI UHTETpaliu
HUHTET PN MTOHATUH TEOPUH  |HHTETPALUU TTOHATUH TEOPUHN
MOHATHH TeopuH | MU PepeHINaIbH |TOHITHN TeOpUH | AU PepeHIIaTbH
T epeHIHATbH |BIX YpaBHCHHUN A |[nudepeHInanst |BIX YpaBHEHUH IS
BIX YpaBHCHUH OpraHU3aIid BIX YPaBHEHUH IS |OpraHU3aIlUH
JUTSL OpTaHU3AIMH |FCCIEIOBATENECKO OPTaHU3aAIHN HCCIIEIOBATEIHCKO
HCCIIEIOBATEIhCK | yaeOHOM HCCIIEAOBATEIBCKO |1 ydeOHOU
oif yueOHOH JeSITeIbHOCTH i yueOHOU JeSITeIbHOCTH
JIeSTeIIbHOCTH JIeSITEIbHOCTH
Ymers: He ymeer B nenom ymeer Ymeer
HCIIOJIb30BaTh HCTIOTE30BaTh HCTIOJIb30BaTh HCTIOJTb30BaTh
NpUOOpEeTeHHBIE |IPHOOPETeHHbIE  |IPHOOpETeHHBIE  [MPUOOpETEHHBIE
3HAHMS M HABBIKM |3HAHWS M HABBIKA |3HAHWS M HaBBIKM |3HAHWS M HABBIKH
JUISL OpPraHU3aliy |IJIsl OPTaHU3ALMK  |JJIsl OPraHU3aluy | Ul OpraHU3alnuu
00pa3oBaTenbHON |00pa3oBaTeNnbHONH |00pa3oBaTeabHONW |00pa3oBaTeNbHOM
JIeITeIIbHOCTH JeATeIbHOCTH JIeSITEIIbHOCTH JIeITeIbHOCTH
Baagernb: He Bimaneer B nenmom Bnaneer |BiageeT HaBeIKamMu
HaBbIKAMHU HaBBIKAMHU HaBBIKAMHU HCIIOJIb30BaHUS
UCIIONIb30BaHMS | MCIIOJIb30BAHMUS HCTIONB30BaHUS 00pa3oBaTeTLHOTO
00pa3oBaTeNbHOr |00pa30BaTENbEHOrO |00pa30BaTEIbHOIO [MOTEHIMANA B
0 MOTEHIMajJa B |TIOTEHIMaJIa B MOTEHIMAaja B yueOHOH 1 BO
yueOHOH U BO y4eOHO¥ 1 BO yueOHOH U BO BHEYPOUYHOH
BHEYPOUYHOI BHEYPOUHOH BHEYPOUYHOI JeIATeIbHOCTH
JIeITeIIbHOCTH JeATeIbHOCTH JIeSITEIIbHOCTH

IloBblIeHHBIH |3HATH: B mommHOM 00BEME
CIIOCOOBI 3HAET CIIOCOOBI
WMHTETpaIin WHTETPAIUH
MOHSTHI TEOPUU TOHATHI Teopuu
muddepeHunansH mddepeHunansy
BIX YpaBHEHHH BIX YPaBHEHUH JUId
JUISL OpraHu3aluu OpraHM3aIiu
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HCCIIEIOBATEIHCK HCCJIEIOBATENBCKO
oif yueOHOM 1 yaeOHOU
JIEATENBHOCTH JIEATENBHOCTH
Ymersb: B nonHOM 00BEME
HCIOJIb30BaTh yMeeT
npuOOPETECHHBIC HCII0JIb30BaTh
3HAHUS U HABBIKU npuoOpETCHHBIC

JJIA OpraHu3anuu

3HaHUs 1 HaBbIKH

00pa3oBaTeIbHON JUISL OpraHU3alnu
JESATEIBHOCTH 00pa3oBaTeIbHON
JEATeIBHOCTH
Baaners: B nonHoM o6wveme
HaBbIKAMHU BJIajieeT HaBbIKaMH
UCTIOJIb30BaHUs UCIIOJIb30BaHUs
00pazoBaTeIbHOT 00pa3oBaTeILHOTO

0 MOTEHIUaja B
y4e0HOIt 1 BO
BHEYpPOUHOH
JEeSATEIBHOCTH

HOTEHIMANa B
y4eOHOI1 1 BO
BHEYPOUYHOU

JEATEIBHOCTH

7.2.Tunogvle KoHmpoOIbHBIE 3A0AHUA UAU UHbBlE YUeOHO-MemoouuecKue Mamepuaiol,
HeoOX00uMmble ONA OUEHUBAHUA CHMENEHU CQOPMUPOGAHHOCMU KOMREMEHUUl 6 npouecce
0C80€HUA YUEOHOU OUCUUNIUHDL

7.2.1. IlpuMepHbBIe BONPOCHI K HTOTOBOI aTTecTAIIMN (IK3aMeEH)
IK-1.
OcHoBHbIE IOHATHS T€OpUHU AUPPEepeHInaNbHBIX YPABHEHUH.
3anauu, npuBosIKe K MU depeHInaTbHbIM YPaBHEHUSM.
JuddepennmanbHble ypaBHEHUS IEPBOTO MOPSIKA.
[TonsTHe 0 KpaeBoii 3a1aue u 3a1ava Komu.
['eomerpuueckast uHTepIpeTays TuddepeHIHaIbHIX YPAaBHEHUH TIEPBOTO MOPSIIKA.
VYpaBHeHUS ¢ pa3/ieIeHHBIMU IEPEMEHHBIMU.
YpaBHEHUS C PA3ICIAIOMUMUCS TEPEMEHHBIMH.
OpnHoponuble AU depeHLnanbHble ypaBHEHHUS.
JuddepeHnmanbaple ypaBHEHHS, TPUBOAUMBIC K OTHOPOTHBIM.
0. Jluneiinsle nuddepenunansueie ypaBHeHus |-ro npsaka. MeTto/ Bapuanuy nNpou3BOJIbHON
ITOCTOSTHHOM.
11. Jluneiinsie nuddepenunansueie ypaBHeHus |I-ro npsaka. MeTo moicTaHOBKH.
12. YpaBHeHwus1, NpUBOISIIUECS K THHEHHBIM A QepeHnnanbHbIM paBHEHUSM
13.  VYpaBHeHue B MonaHbIX TuddepeHranax.
14.  Wnrerpupyrouuii Muoxkutens. Ciyuait u = p(x).
15.  Unrerpupyroumiit Muoxkutens. Cryuait u = u(y).
16. VYpaBHeHwus He pa3pelIcHHbIC OTHOCHTEIBHO MPON3BOAHON. Ypasuenue Buaa F(y') = 0.
17. VYpaBHeHHs HE pa3pelICHHbIC OTHOCUTEIBHO MPOU3BOAHON. YpaBHeHue Buaa F(x,y') =
0.
18. VYpaBHeHus He pa3pellICHHbIC OTHOCUTEIBHO MPOU3BOAHON. YpaBueHue Buaa F(y,y') =
0.
19. VYpasuenue Jlarpanxa.
20. VYpasuenue Kiepo.

BOoo~NoORWDNE

IK-3.
21. JIuddepennmanbHble YpaBHEHUS BBICIINX MOPAIKOB. OCHOBHBIE TIOHATHSL.
22. YpaBHEHUS JOITyCKAIOIIME MOHWKEHUs Mopska. YpaBHeHue Buaa y"* = f(x).
23. YpaBHEHHUs JOMyCKAIOIIMe MOHWKEHUS Topsiaka. YpaBHenue suga y' = f(x,y").
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24. YpaBHEHHs AONMYyCKAIOIIMe MOHWKEHUS Topsiaka. YpaBHenue suaa y’ = f(y,y").

25. Jluneiinsie quddepeHnnanbHple ypaBHEHHUS BBICIINX TOPSIIKOB.

26. OOee pelieHue JUHEHHOTO OJTHOPOTHOIO YPaBHEHUS N-TO MOPsIKa

27. Jluneiinele omqHOpOaHBIE YpaBHEHU |-r0 psaKa ¢ MOCTOSHHBIME KO3 PHUIIMEHTaMH.
KopHu xapakrepucTu4eckoro ypaBHEHUs! J€HCTBUTEIBHBI U Pa3IMUHBL.

28. Jluneiinpie ogqHOpOHBIE YpaBHEHUS |-r0 psaKa ¢ MOCTOSTHHBIME KO3 PHUIIMEHTaMH.
KopHu xapakrepucTH4ecKkoro ypaBHEHHsI KOMIUIEKCHBIE.

29. Jluneiinsie ogqHOpOaHBIE YpaBHEHU |-r0 psaKa ¢ MOCTOSHHBIME KO3 PHUIIMEHTaAMH.
KopHu xapakTepucTH4ecKoro ypaBHeHHs COBIAAOT.

30. Jluneitnble HeoqHOPOAHBIE MU GEepeHInaTbHbIC YpaBHEHU. MeTo ] Bapranun
IPOM3BOJIbHBIX TOCTOSIHHBIX

31. JluneiiHble HEOTHOPOIHBIE YpaBHEHHS 2-T0 MOPSAAKA C HOCTOSHHBIMU K03 punmenramu.

32. Uurerpuposanue JIHIY BTOpOTO mopsika ¢ mocTOSHHBIMU KO3 DHUIIMEHTaMH ¥ TIPaBOM
YacThIO CIENUATBHOTO BHIA.

33.  VYpaBuenwue Diinepa

34. Cucrema quddepeHnnanbHbIX ypaBHeHHH. OCHOBHBIC TTOHSATHS.

35. HHTrerpupoBaHHe HOPMAJIbHBIX CUCTEM. METO]I HCKIIIOUECHHUS.

36. JIuHEWHBIE CHCTEMBI ¢ TOCTOSSHHBIME KO3 punineHTamu. KopHH XapaKTepHUCTHIECKOTO
YpaBHEHMsI JEHCTBUTENIbHBI U Pa3IMYHBbI.

37. JluHeiHbIE CUCTEMBI C TIOCTOSIHHBIMU K03 durmentamu. Cpenn KOpHEH
XapaKTEePUCTUUECKOTO YPaBHEHUSI UMEIOTCS KpaTHBIE.

38. JluHeiHbBIE CHCTEMBI ¢ TOCTOSHHBIME KO3 punineHTamu. KopHH XapaKTepHUCTHIECKOTO
YPaBHEHMSI KOMIUIEKCHBI.

Kpurepun onieHKH yCTHOIO 0TBETAa HA BONPOCHI 10 AUCHHUILINHE

«InddepeHunaabHbIe YPABHEHUSD):

v' 5 6amioB - ecaM OTBET IOKA3bIBAET IIYOOKOE M CHCTEMATHYECKOE 3HAHHME BCErO
IIPOrPaMMHOI0 MaTepuaja M CTPYKTYpbl KOHKPETHOIO BOIPOCa, a TakKKe OCHOBHOTO
CoJIep’KaHusl M HOBAIUH JIEKLIHOHHOI'O Kypca 10 CpaBHEHHUIO ¢ yueOHo#l mutepaTypoil. CTyneHT
JIEMOHCTPUPYET OTUYETIMBOE U CBOOOJHOE BIIaJICHHE KOHIENTYalbHO-TIOHATHHHBIM anmnapaToM,
HAy4YHBIM SI3bIKOM U TEPMHUHOJIOTHEH COOTBETCTBYIOLIEH HaydyHOUM oOjacTh. 3HaHHME OCHOBHOM
JUTEPATypbl M 3HAKOMCTBO C JIOIOJHUTEIBHO PEKOMEHJOBAHHOM JuTeparypoil. Jlormuecku
KOPPEKTHOE U YOeIUTENbHOE U3JI0KEHUE OTBETA.

v 4 - Gamma - 3HAHHE Y3IOBBIX MPOOJIEM MPOrPaMMbl U OCHOBHOTO COJCpKAHHUS
JEKIMOHHOTO Kypca; YMEHHE II0JIb30BAThCAd KOHIENTYaJIbHO-MOHSITUMHBIM alaparoM B
npoliecce aHajan3a OCHOBHBIX MpoOJeM B paMKax JaHHOW TEMbl; 3HaHHE BaXXHEUIIMX paboT U3
CIIMCKa PEKOMEH/I0BaHHOM JIUTepaTyphl. B 11e10M 0rndecku KOppeKkTHOE, HO HE BCEria TOYHOE
Y apryMEHTUPOBAHHOE U3JI0)KEHUE OTBETA.

v’ 3 6aina — parMeHTapHbIe, TOBEPXHOCTHBIC 3HAHUS BAKHEHIINX Pa3/IesoB MPOrPaMMbI
U COJIep/KaHusl JIEKIMOHHOIO Kypca; 3aTpyJHEHUs C HUCIOJIb30BAaHUEM HAYYHO-IIOHATHITHOIO
anmnapara ¥ TEpMUHOJIOTUN Y4eOHOM JUCIUIUIMHBL, HEMOJHOE 3HAKOMCTBO C PEKOMEHJ0OBaHHOMN
JUTEPATypOl; YaCTUYHBIE 3aTPYJHEHUS C BBIIOJHEHUEM NPEIYCMOTPEHHBIX IMPOTrpamMMon
3aJJaHUI; CTpEMJICHHE JIOTHUECKU OMPEENIEHHO U MOCIeA0BaTEIbHO U3JI0KUThH OTBET.

v’ 2 Gamna — He3HaHue, TMO0 OTPHIBOYHOE MPEJCTABICHHE O JAHHOM MpobiieMe B paMKax
y4eOHO-ITPOrpaMMHOT0 MaTepuaia; HEyMeHUE HCIO0Ib30BaTh MOHATUHHBIN arapar; OTCyTCTBUE
JIOTUYECKOM CBSI3H B OTBETE.

7.2.2. TecToBbBIE 32/1aHUS JIs1 IPOBEPKHU 3HAHUI CTY/IEHTOB
Bonpoc 1. (TIK-1, TIK-3) Hduddepenumansaoe ypaBuenue V1 + x2dy = xy dx umeer

001IMiA HHTErpas U «IIOTEPSIHHOCY» PEUICHUE ...
(Bvibepume ne menee 08yx sapuanmos)
a y=0
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b) In|ly|+2v1+x?2=C,rneC €R
c) Inly|-Vv1+x2=C,rneC €R
d x=+1

Bompoc 2. (IIK-1, IIK-3) [uddepeHnuaabHpiM ypaBHEHHEM C Pa3IeiISIOIIAMUCS
MIEPEMEHHBIMH SIBJISTFOTCS. . .
a) y(1+ 2x?)dy —2xcosydx =0

b) yA+x)y' -1=y
c) 5x+4y)y' —x(x+y)=0
d (y —x?)dy +2xcos(y+x)dx =0

Bomnpoc 3. (ITIK-1, TTK-3) OTHOmIeHNE IBYX OJHOPOAHBIX (DYHKIMI OJIMHAKOBBIX CTEIICHEH
€CTh OTHOpOTHAS (PYHKITUS
a) HYyJICBOW CTEIEHHU.
b) mepsoii crenenu.
C) BTOpOIi CTEIEHHU.
d) creneHu Ha OJTHY HMXKE CTEIICHEH MCXOAHBIX (DYHKIUIA

Bonpoc 4. (IIK-1, TIK-3) duddepenuuansaoe ypaBaenue (2x + 3y — 3)dx +
(2x + y + 1)dy = 0 npuBoauTCs K OMHOPOJHOMY YPABHCHUIO OTHOCHTEIILHO X U ) 3aMEHOIA. . .
a) u=x+3/2,v=y+2
b) u=x+2,v=y—-1
C) u=x+3/2,v=y—-2
d u=x-3/2,v=y-2
Bonpoc 5. (TIK-1, TIK-3) Jluneiinoe HeomHOpogHOE ypaBHeHue xy' —y = 2x3 umeer
oO111ee pelieHue. ..
a) y=Cx,C€ER
b) y=x2+Cx,C €R
c) y=x3+Cx,C €ER
d y=x3-Cx,,CER
Bomnpoc 6. (ITK-1, ITK-3) VpaBaenuem bepuysu sBisiercs. ..
a) 2x+3)y'—y—-0
b) xy'—2y=x%+1
) ¥y —(x+1y=2x3
d) y'—2xy =x?y’

Bonpoc 7. (ITK-1, T1K-3) Kakoe BbIcka3bIBaHHME HE OTpa)kaeT MPU3HAK YPaBHEHUS B IOJHBIX
muddepenimanax?
a) JleBas yacTh ypaBHECHUS MPEICTABISICT COOOW CyMMY YacTHBIX AuDdepeHInanoB.
b) YactHas mnpowsBogHas 1O OJHONW IEPEMEHHOW OJHOrO CIIara€MOro M YacTHas
MPOU3BOAHAS 10 APYrOMl MEPEMEHHOM APYTroro ciaraéMoro paBHBbI.
c) OGiiee penieHNe B HEIBHOM BHIE onpeaesercs ypasaenueM F(x,y) = C.

d) Beipaxkenue, 3aBUcsIIEe OT Y BXOIUT TOJBKO B JIEBYIO YacTh, @ BEIPAKEHHE, 3aBUCSILECE
OT X — TOJIBKO B ITPaBYIO YacCTh.

17



Bomnpoc 8. (ITK-1, T1K-3) OOmmii wHTErpan ypaBHEHHS B IMOJHBIX auddepeHnnanax
3x%ydx + (x3+4y3)dy =0 ...
a) 3x2%y + x3 + 4y3 = C,, rne C; — NPOU3BONIbHASA HOCTOSHHAS

b) x3y —y* = (,, rne C; — npou3BoNbHAs OCTOSHHAS
c) 3x2%y —x3 —4y3 = C,, rae C; — NpOU3BONIbHASA HOCTOSHHAS

d) x3y + y* = Cy, rne C; — npousBosbHAs HOCTOSHHAS

Bonpoc 9. (ITK-1, TIK-3) YpaBuenreM B noiHbIX auddepeHiinanax sBiaseTcs. . .
a) xydx+(xz—2—y)dy= 0
b) y"+2y'+ 6y =sinx
c) yxy+y)dx+ (xy+x)dy =0
d y"+xy'+y=0
Bonpoc 10. (IIK-1, TIIK-3) J[lnus ypaBHeHus (y; + Zy) dx + 3y? +x)dy =0

UHTETPUPYIOIINNA MHOXHTENb [ (X) paBeH ...
a) x
b) xy
c) x?
d y

Bonpoc 11. (ITK-1, IT1K-3) Pemrenwue 3anaun Koum xy’ + y = 3, y(1) = 0 umeer Bux ...
a) y=3(x—-1)

3(x+1)
b) y= xT
c) y=0
d) y = 3(x-1)

X

Bomnpoc 12. (ITK-1, ITK-3) O6umm pemenneM audhepeHIIHanbHOr0 ypaBHEeHHs N-T0 MOpsIKa
Ha3bIBACTCS
a) pelieHre, B KOTOPOM IPOHM3BOJIBHBIM MOCTOSHHBIM TPHUIAIOTCS KOHKPETHBIC YHCIIOBBIC
3HAYCHMSI.
b) pemenwue, comeprkariee N HE3aBUCUMBIX ITPOU3BOJILHBIX MTOCTOSHHBIX.
C) pelieHue, BHIpa)KEHHOE OTHOCUTEIFHO HE3aBUCHMOMW TIEPEMEHHOIA.
d) peuieHue, noyueHHOE 0€3 HHTErPUPOBAHUS

Bomnpoc 13. (ITK-1, TTK-3) [epBbiM marom pemenust ypasuenust Xy’ +y = Inx + 1 siBistercs:
a) TMOUWICHHOE JIC/ICHNUE YPaBHEHHUS HA X.
b) mepenoc norapudma B IeBYIO YACTh.
C) MEepeHOC MPaBOi YaCTH B JIEBYIO YacCTh.
d) HaxoxaeHue jgorapudma.
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Bonpoc 14. (I1IK-1, [TK-3) Pemrenue auHEHHOT0 01HOPOIHOTO Ar(HEepeHIINATBHOTO YpaBHCHHS
BTOPOTO MOPSAKA C MOCTOSHHBIMH KO3()(PHUIIMEHTaMU COACPKUT TPUTOHOMETPUIECKIE (DYHKIINH,
eciu

a) ormpenenuTenb BpOHCKOTo paBeH HYJIIO.

b) kopHM XapaKTepHUCTHUECKOTIO YpaBHEHUS — KOMILICKCHBIE.

C) KOpHH XapaKTEPUCTHYECKOTO YPaBHEHHS — NCHCTBUTEIbHBIC H PA3IHMYHbIC.

d) KOpHU XapaKTEePUCTUYECKOTO YPABHEHHUS — BEIICCTBCHHBIC H PaBHBIC.

Bomnpoc 15. (TIK-1, I[1K-3) Onpenenure tun audepeHunansHoro ypaaenus 4xy’ + y% =1
a) OXHOPOJHOE YpaBHEHHUE MEPBOTO MOPSIIKA.
b) nuHeiiHOE ypaBHEHHE MIEPBOTO MOPSIKA.
C) ypaBHEHHE C pa3ACNIAIONIMMHUCS IEPEMEHHBIMH.
d) ypaBHeHue bepHymn

Bomnpoc 16. (TTIK-1, ITK-3) Kakoe 13 HUXE MEPEUNCICHHBIX YPABHEHHIA SBJISICTCS YPABHCHUEM B
noJHbIX quddepeHnnanax:
a) (1—x?)dy+xydx=0

b) x(y?> —4)dx +ydy =0
c) xy?—y)dx+xdy =0
d) (sinx +7y)dy + (ycosx —x2)dx =0

Bonpoc 17. (IIK-1) lano ypaBuenue Buma y'' = f(x). UTo He OTHOCHUTCS K IEIH BBEICHUSI
HOBOH QyHKIMM Z(X)?

a) z(x)=y'
b) z'(x) =y"
c) z(x)=y"

d) z'(x) = f(x)

Bomnpoc 18. (ITK-1, TIK-3) Pemennem kakoro ypaBHeHHs OyneT (yHKIHs, BBIpaKCHHAs depe3
3HaYeHHE MHTErpasia OT MPaBOM YacTH ypaBHEHUS?

a) 9ydy = ——

cosZx

b) y' =x +sinx
¢) 2ydy =Inxdx
d (1+x)dy =2ydx

Bonpoc 19. (ITK-1, TIK-3) Kakast u3 QyHKuMi SBIsSETCS OTHOPOAHOW (GYHKIMEH BTOPOTO
HIOPSIIKAa OTHOCHUTEILHO MIEPEMEHHBIX X U Y7

a) flx,y) =x*—2xy
b) flx,y)=x*—2y
) f(x,y) =x*—xy?
d) flxy) =x+x%
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Bonpoc 20. (ITK-1, TTK-3) Cpeau nepedrcaeHHbIX 3a1a4 «3aaaucii Ko sBusercs
a) xyy' =1-—x2

b) ydx + ctgxdy =0, y(g) =-1

c) yy=3y—-1

d 2+ =1
Bomnpoc 21. (TIK-1, [1K-3) IIpu pemennn nuHeiiHOro AuddepeHInanbHOr0 ypaBHEH S IEPBOTO
HOPSIIKA HE TIPUMEHSICTCS

a) 3aMeHa IepeMEHHOI;

b) pasnencHue nepeMeHHBIX;

C) MeTOJ HEeONpeACICHHBIX KO3 DHUIUCHTOB,;

d) wuHTErpHpOBaHHUE IO YACTSIM.
Bonmpoc 22. (IIK-3) Haiimute KOpHU XapaKTEpUCTUYECKOTO YpaBHEHUS OOBIKHOBEHHOTI'O
nuddepenmansHoro ypasaenust y'' — 9y = 0

a) A4, =04,=-3

b) 4, =11,=9

c) A4y =3,4,=-3

d 1,1,=9
Bonpoc 23. (I1IK-1) Haiimute (yHAaMeHTAIbHYIO CHCTEMY pEIICHHH IS ypaBHEHUH y'' —
2y’ +5y=0.

8) y1=e", y,=e"

b) y; = e *cos2x, y, = e* cos2x

X

c) y, =e*cos2x, y, = e*sin2x

d) y1=e"%, y, = e

Bomnpoc 24. (ITK-1, TTK-3) Haiigute o0miee penienne ypaBHeHus y'' = cos x

a) y=—cosx+Cix+C,

b) y =cosx+ Cix+ G,

C) y=—cosx+(Cix

d) y=sinx+Cix+C,

Bonpoc 25. (TIK-1, I1K-3) Jluneitnoe omHopoaHoe muddepeHIHaIbHoe ypaBHEHHE

y" + 4y" + 13y = 0 umeer obliiee pelieHne BUA ...

a) y=e 2*(C;cos3x + C,sin3x),rne C; ER,C, ER

b) v =e*(C,cos3x + C,sin3x),rne C; ER,C, ER

c) y=e?(Cycosx + Cysinx),rne C; € R,C, ER

d) y=C;cos3x+ C,sin3x,rneC; €R,C, ER
Bonpoc 26. (I1K-1, TIK-3) B kakom Bujae cieyeT HCKaTh YacTHOE PEIICHUE ypPaBHEHHUSI
y"" +y" =sinx + cosx?

a) y=Acosx

b) y=Acosx + Bsinx

c) y=Bsinx

d) y=x(Acosx + Bsinx)
Bomnpoc 27. (IIK-3) dust muddeperunansaoro ypasaenust y'' + 16y = 0 xapakTepuCTHYECKOS
ypaBHEHHE UMEET BUI:

a) 12+161=0
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b) 22+16=0

c) A+16=0

d A22-161=0
Bonpoc 28. (I1K-1) Ykaxure BHJ YaCTHOTO PEIICHUS HEOTHOPOAHOTO au(B(HEepEeHIIHaTLHOTO
ypaBHenus y'' + 6y’ = 5x

a) ¥ = (a;x + ap)x

b) ¥* = (ayx + ag)es”

C) y'=a1x+aq,

d y" =ax
Bompoc 29. (ITIK-3) Haiinute KOpHH XapaKTEPUCTHYECKOTO YPaBHEHHS OOBIKHOBEHHOTO
nupdepennmansHoro ypasuenus y'' + 4y’ + 3y = 0.

a) 44=01,=-3

b) 4, =-1,1, =-3

c) 4, =11,=3

d A, =3,4,=-3
Bonpoc 30. (ITK-1) Haiigure pemenne 3anaun Komm xdy — 2ydx = 0,y(1) = 2.

a) y=x?
b) y==
c) y=—2x?
d) y = 2x?

MeToauueckue MaTepualJibl, ONMPEACTAIONINE NTPOUEAYPHI OLICHUBAHUSA 3HAHMH
Knrouu k mecmogoim 3a0anusam.

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

a,c|ab a C c d d d a a d b a b c

16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30

d C b a b a C c a a d b a b d

[IIkajia oueHUBAHUA (3a npasuibHbull omeem daemcs 1 6ann)
«HEYAOBIETBOpUTEIBbHO» — 50% U MeHee
«ynoBieTBOpuTeNsHO» — 51-80%

«xoporro» — 81-90%

«otimmuHOo» — 91-100%

7.2.4. BanbHO-PEeHTHHIOBasi CHCTEMA OLeHKH 3HAHUN 00y4arommxcst

Cornacno IlonoxxeHusi 0 OaTbHO-PEHTHUHTOBOM CHCTEME OLEHKH 3HAHUU O00YJaromIuxcs
OasIbl BBICTABIISIOTCS B COOTBETCTBYIOIIMX Tpadax skypHana (cM. «KypHan ydera OGayibHO-
PEUTHHTOBBIX MOKA3aTeNel CTYI€HYECKOM IPYIBD») B CIEAYIOUIEM MOPSIIKE:

«Ilocemenue» - 2 Oamra 3a TPUCYTCTBHE Ha 3aHATHH 0€3 3aMEUaHWUW CO CTOPOHBI
npenofaBarens; 1 0amin 3a omo3gaHue WM MHOE HE3HAYUTENBHOE HapyIICHUE TUCIUILIAHEL, O
0aJUTOB 3a MPOITYCK OJIHOTO 3aHATHs (BHE 3aBUCHMOCTH OT YBaXXUTEIHHOCTH TPOITYCKAa) WU
oro3nanue 6oyee 4yeMm Ha 15 MUHYT WM HHOE HAPYIIICHHE TUCITUTUIUHEI.

«AxTUBHOCTBY» - OoT (0 70 5 OaJIOB BBICTABIAETCS TPENOJaBaTelieM 3a JEMOHCTPAIUIO
CTy,Z[GHTOM 3H3.HPII>1 BO BpeM}I 3aHATHUS IIMCBMCHHO WJIN YCTHO, 3a HO,Z[FOTOBKY JOMAIIHET O
3aJlaHusl, Y9acTHE B TUCKYCCHM Ha 3aJaHHYIO TeMYy U T.JI., TO €CTh 3a paboTy Ha 3aHsATuH. [Ipn
ATOM NPEINoaBaTeib JOKEH ONPOCUTh HE MeHee 25% U3 uMcia CTyIEHTOB, IPUCYTCTBYIOINX
Ha MPAKTUYECKOM 3aHITHH.
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«KouTponbHast paboTa» wiu «rectupoBanue» - or 0 710 5 0a/ulOB BBICTABISACTCS
npernojiaBaTesieM I0  pe3yJbTaraM KOHTPOJIBHOW pa0OoThl WM  TECTUPOBAaHUS TPYIIIIBI,
NPOBEICHHBIX BO BHeaynuTOpHOe Bpems. [Ipenmonaraercs, dYTo MpernoaaBaTeNb 110
COTJIACOBAHUIO C JICKAHATOM MPOBOJUT IMOMOOHBIE MEPOIPHITHS MO BBISBICHUIO OCTATOYHBIX
3HAHUH CTYJCHTOB HE PEKE OJHOTO pa3a Ha Kax/ble 36 4acoB ayTUTOPHOTO BPEMEHH.

«Otpabotka» - ot 0 70 2 GayUIOB BBICTABISETCS 3a OTPAOOTKY KaXKIAOTO MPOMYIICHHOTO
JeKIMOHHOTO 3aHATHS U OT 0 10 4 GayuIloB MOXET OBITh IMOCTABJICHO IPENOAaBaTeeM 3a
0TpabOTKY CTYZICHTOM MPOIYCKa OJTHOTO MPAKTUYECKOTO 3aHATHSI WK MPAKTHKyMa. 3a OMH pa3
MOKHO OTpaboTaTh HE 0oJee IMIeCTH MPOIYCKOB (T.€., CTYIEHTY BBICTaBIseTCsl He Oonee 18
0aJuIoB, €CJIM BCE MPOIYIICHHBIC IIECTh 3aHATUH SIBISINCH MPAKTHYECKHMHU) BHE 3aBHCUMOCTH
OT YBAKUTEIBLHOCTH IIPOITYCKOB 3aHATUH.

«[Ipomycku B 4acax BCEro» - KOJMYECTBO MPOIYIIECHHBIX 3aHSATHIA 32 OTYCTHBIA MEPHOJ
yMHOaeTcs Ha JiBa (1 3aHaTre=2 yacam) (3amOJIHSIETCS ISIONPOU3BOAUTENEM JEKaHATA).

«[Iponycku 1o HEYBaKUTEIBHON NpUYMHE» - rpada 3amoiHsIeTCs IEIONPOU3BOIUTEICM
JieKaHara.

«[lomyckn TO yBaKXUTEIBHOW NpPUYHMHE» - Tpada 3aroiHIETCS JICIONPOU3BOIUTEICM
JieKaHara.

«KoppekTupoBka 0a/uIoB 3a MPONYCKW» - rpada 3amoyHAeTCs JIEIONpPOU3BOIUTEICM
JieKaHara.

«HToro OanoB 3a OTYETHBIN MEPHOI» - CyMMa BCEX BBICTABJICHHBIX OAJUIOB 3a JAHHBIH
nepuoy (rpada 3anonHsiercs AeJI0NPON3BOAUTEIEM JIEKAHATA).

Tabauua nepeBoaa 0aJILHO-PEHTHHIOBBIX MOKAa3aTejled B OTMETKH TPAIMLMOHHOM
CHCTEeMbI OLIEHUBAHUS

CooTHOIIEHHE 0/2 1/3 1/2 2/3 1/1 3/2 2/1 3/1 2/0 CoOTBETCTBHE OTMETKH
9acoB K03 dULnEeHTY
JICKOHUOHHBIX U
HpaKTH‘IeCKI/IX
3aHATAN

Koadduruent 15 11 11 11 1,1 11 1,1 11 1,1 «3a4TEHOY
COOTBETCTBHUS

OaITBHBIX 1 1 1 1 1 1 1 1 1 «YIOBJIETBOPUTEIBHO»
MoKa3aTesen
TpaJULUOHHON 2 1,75 | 165 | 1,6 1,5 14 1,35 | 1,25 | - «XOPOTIOY
OTMETKE
3 2,5 2,3 2,2 2 1,8 1,7 1,5 - «OTIIAYHO»

HeoOxomuMoe  KonudecTBO  OayioB  JUIsl  BBICTABJICHHS  OTMETOK  («3a4TEHO»,
«YIOBJICTBOPUTEITLHO», «XOPOIIOY», «OTIWYHO») OMPEACNISICTCS MPOU3BEICHHEM pPEabHO
MPOBEJICHHBIX ayIUTOPHBIX YacoB (N) 32 OTYETHBIN Meproj] Ha KOI(DPHUIIMEHT COOTBETCTBUS B
3aBUCUMOCTH OT COOTHOIIEHHWS YacOB JICKIIMOHHBIX M TPAKTUYECKUX 3aHATUNA COTJIACHO
MIPUBEICHHON Ta0uIIe.

«Kypuan yuera OaluIbHO-PEUTHHTOBBIX TIOKa3aTelied  CTYICHYECKOM  TPYIIIbI»
3aM0JIHAETCS MPENoAaBaTeIeM Ha KaXKI0M 3aHSITHH.

B cnyuae Oone3nu wim Apyrod YBaKHUTEIbHOW NPUYMHBI OTCYTCTBHSI CTyACHTa Ha
3aHITHSIX, MY MPEOCTABISETCS MPaBO OTPAOOTATh 3aHATHS 10 HHIWBUyaTbHOMY TpaduKy.

Crynenty, HaOpaBIleMy KOJIHMYECTBO Oa/lIOB MEHEE OIPEACIICHHOTO MMOPOTOBOTO YPOBHSI,
BBICTABJISIETCSA OLIGHKA '"HEyAOBIETBOPUTENbHO" wuinu "He 3auteHo'. [lopsaok JIMKBUAALMH
3aJIOJDKCHHOCTE W TIPOXOXKICHMSI JTallbHEUIIEro OOy4YeHUs peryjaupyercs Ha OCHOBE
JeHcTBYIOIIEro 3akoHoAareNnbeTBa PO u nokanbHbix akToB KUI'Y.
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Tekymuii KOHTPOJIb MO JEKIMOHHOMY MaTepually MPOBOIAUT JIEKTOP, MO MPAKTUYECKUM
3aHATUSAM — MPENojaBaTeilb, NPOBOAUBIIMN 3TH 3aHATHA. KOHTpPOJIIB MOXKET NPOBOAUTHCA U
COBMECTHO.

8. [lepevyeHb OCHOBHOI M TONMOJTHUTEILHOMH YU4eOHOIi JJUTEepaTyPbl, HEOOXOAUMO¥ s
ocBoeHus qucuuIinabl. UHdopmanuonHoe odecniedeHue 00pa3oBaTeibHOIO nmpoiecca

8.1. Ocnosnasn numepamypa:

1. EropoB, A. U. OObikHOBeHHBbIE AuddepeHnnanbuble ypaBHeHHS U cuctema Maple:
yaebHnoe nmocodbue / Eropo A.W. - Mocksa: COJIOH-IIpecc, 2016. - 392 c.: ISBN 978-5-91359-
205-7. - URL.: https://znanium.com /catalog /product /858610 (mata o6parienus: 23.09.2020). —
Pexxum noctyna: no noanucke. — TEKCT: 3JIEKTPOHHBIH.

2. Kyxosa, I'. C. ludpdepennmansusie ypaBHenus : yueOnuk / I'. C. XKykoBa. - Mocksa:
NH®PA-M, 2020. - 504 c. - ( Beiciiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-015970-6.
- URL: https://znanium.com/ catalog/product/1072180 (nara oopamenus: 23.09.2020). — Pexum
JOCTyMA: 1O NOAMUCKEe. — TEeKCT: 2IeKTPOHHBIH.

3. Kykoma, I'. C. duddepenunanpaple ypaBHEHUS B NpUMepax M 3amadax: ydeOHOe

nocobue / I'. C. XKykoBa. - MockBa: UHOPA-M, 2021. - 348 c. - ( Beicuiee o6pa3oBanue:
bakanaBpuar). - ISBN 978-5-16-015971-3. - URL:
https://znanium.com/catalog/product/1072182 (mata oO6pamenus: 23.09.2020). — Pexum

JIOCTYIIA: 110 NOANKCKE. — TEKCT: 3JIEKTPOHHBIN

4. Koran, E. A. OObikHOBeHHbIC Au(QepeHIraTbHbIC YPaBHEHHS M BapHAILMOHHOE
ucuucienue: yaeonoe nmocobue / E. A. Koran. - Mocksa: UTHOPA-M, 2020. - 293 c. - ( Beicmee
oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-015817-4. - URL.: https://znanium.com/catalog/
product/1058922 (mata obparuenus: 23.09.2020). — Pexxum gocTyma: mo MOANUCKE. - TeKCT:
JJIEKTPOHHBIN.

8.2. /lononnumenvnasn numepamypa:

1. Jlenosckas, E. B. Pemenue nuddepennnanbibix ypaBHeHU# | mopsaka U HEKOTOPHIX
BUAOB A depeHInanbHbIX YpaBHEHUH cTapliero Mopsaka : METOJUYECKHE YKazaHUs K
tunoBomy pacuety / E. B. Jlegosckas, H. b. Maxosa. - Mocksa: MI'TABT, 2007. - URL:
https://znanium.com / catalog /product /401063 (mara oOpamenus: 23.09.2020). — Pexum
JIOCTyNa: MO MOANUCKe. — TeKCT: 3JIEKTPOHHBIM.

2. JlutBun, [I. b. OObikHOBEHHBIE TU(PEepeHIINaTbHbIE YPAaBHEHNS U CUCTEMBI: yueOHOe
nocobue / JI. b.Jlureun , C.B. Menemko , 1.1. Mawmaes . - CtaBponoinb: CepBuciikona, 2017. -
76 c. - ISBN. - URL: https://znanium.com/catalog /product /976476 (mata oOparicHus:
23.09.2020). — Pexxum gocTyma: 1mo moanucke— TEeKCT: 37eKTPOHHBIH.

3. Ocamuuit, 0. M. JTuddepennmansasie ypaBHeHus: yueoHoe nocodue / KO.M. Ocanumnii.
- MockBa: HWH®PA-M, 2019. - 157 c. - ISBN 978-5-16-107965-2. - URL:
https://znanium.com/catalog/product/1039633 (mata oOpamenus: 23.09.2020). — Pexum
JIOCTyTa: MO MOANUCKE. — TeKCT: 3JIEKTPOHHBIM.

4. TlanteneeB, A. B. OObikHOBeHHBIE aupdepeHnanbHble ypaBHEHUs. I[IpakTHKyM:
Yuebnoe nocodue / A. B.Ilantenees, A. C. SIkumosa, K. A. PridaxkoB. - Mocksa : UHOPA-M,
2019. - 432 c. ( Bricuiee obpazoBanue: bakamaBpuat) ISBN 978-5-16-011973-1. - URL:
https://znanium.com/catalog/product /1010761 (mata oOpamenus: 23.09.2020). — Pexum
JIOCTYIIA: 110 MOANMCKE. — TEeKCT: 3JIEKTPOHHBIM.

9. MeToauveckne yKa3aHus JIJisi 00y4alOIHUXCS 110 OCBOCHUI) YUeOHO M CIUTLINHBI
(MomyJist)

Bun y4ueOHBIX | OpraHu3ais JesITeIbHOCTH CTYICHTa
3aHATHI
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https://znanium.com/
https://znanium.com/
https://znanium.com/catalog/
https://znanium.com/catalog
https://znanium.com/catalog/product

Jlexus

Hanmcanwe koHCIeKTa JIEKIMH: KpaTKOe, CXEMaTHYHOE, IOCIIe0BATEILHOES
(hMKkcupoBaHWE OCHOBHBIX ITOJIOKEHWH, BBIBOJOB, (POPMYIHPOBOK, O0OOOIICHWH;
BBIJICJICHUE KIIIOYEBBIX CJIOB, TEPMHHOB. [IpoBepka TEpMHHOB, TOHATUH C
MOMOIIbI0  HIUKIIONEIUH, CJIOBapeil, CHPABOYHUKOB C  BHIMHCHIBAHUEM
TONKOBaHWH B Terpags. (OO03HaueHHWE BOMPOCH,, TEPMHUHOB, MarepHaia,
BBI3BIBAIOIIECTO TPYAHOCTU. ECIU caMOCTOSITEThHO HE yHaeTcs pa3o0parhecs B
MaTepHaie, Heo0X0IuMO chOPMYIUPOBaTh BONPOC U 3aJaTh MPENoiaBaTelIi0 Ha
KOHCYJIbTAIlH{, Ha MPAKTUYECKOM 3aHSTHH.

IIpakTuueckue
3aHATHSA

KoHcnektupoBaHue UCTOYHHMKOB. PaboTa ¢ KOHCHEKTOM JIGKIMH, IMOATOTOBKA
OTBETOB K KOHTPOJBHBIM BOIIPOCAM, MPOCMOTP PEKOMEHIyeMOW IUTEPaTypHl,
pabora ¢ TeKCTOM

Kontponbhas pabota/

3HAKOMCTBO C OCHOBHOH U JIOTIOJTHUTEIIBHOM HHTCpaTypOﬁ, BKJIrO4asl CIipaBOYHBIC

WH/INBH Ty aJIbHbIC W3MIaHus, 3apyOeKHbIe HCTOYHUKH, KOHCIIEKT OCHOBHBIX IOJIOKEHUH, TEPMUHOB,

3a/1aHus CBEJICHHI, TPEOYIOINX I 3aIIOMUHAHUS U SBIISIONINXCS OCHOBOTIONATAIOIINMU
B oToil Teme. CocTaBlieHHE aHHOTAIMM K MPOYUTAHHBIM JIUTEPATYPHBIM
HMCTOYHUKAM H JIp.

CamocrosiTenpHast IIpopaboTka yueOHOro mMarepuasa 3aHATUH JCKIIMOHHOTO U CEMUHAPCKOTO THUIIA.

pabora M3yuenue HOBOro MaTepuaia 0 €ro M3NOKEeHUS Ha 3aHsATHsIX. [louck, nzydeHue

U Ipe3eHTauus WHPOpPMalMK M0 33JaHHON TeMe, aHAJN3 HayYHBIX MCTOYHHUKOB.
CamocTOsATeNIbPHOE W3YYEHHE OTHEIbHBIX BOIPOCOB TEM IUCLUIUIMHBI, HE
paccMaTpuBaeMbIX Ha 3aHATHUAX JEKIIMOHHOTO U ceMUHapcKoro tuma. [loaroroska
K TEKyLIeMy KOHTPOJIIO, K IPOMEXYTOYHOM aTTeCTaluy.

IToaroroBka k

UTOT'OBOU aTTeCTallUuU

[Ipy MOArOTOBKE K WMTOTOBOM aTTECTAllMM HEOOXOJIMMO OPHEHTHPOBATHCS Ha

KOHCIEKTHI JIEKIUH, pEKOMEHAYEMYIO JTUTEPaTypy U Jp.

10. TpeGoBaHus K YCI0BUSIM peanu3aluu padoyeii mporpaMMbl AUCHUILINHBI (MOIYJIs1)

10.1. Obwecucmemnvie mpebdosanusn

Onexmponnas ungopmayuonno-oopaszoeamenvras cpeoa PI'OY BO « KUV »
http://kchgu.ru - agpec odurransHOTO caiita yHHBEpCHTETA
https://do.kchqu.ru - snekrponnas nadopmanmonHo-o0pa3oBatTenbHas cpena KUY

DnexmpoHHo-oubauomeyHvle cucmemvl (21eKmpoHHble OUOTUOMEKU)

YueOHbIii rojg

HaunmeHnoBaHHMe JOKYMEHTA ¢ yKa3aHHEM
PEKBH3HTOB

Cpok gelicTBust
JTOKYMEHTAa

2023-2024 yueOHbIid
rof

DnexkTpoHHO-0nbmoTeunas cucreMa «Jlauby. JJoroBop Ne COb
HB-294 ot 1 nexabps 2020 ronaa.

Beccpounbiit

2023-/2024 yuebubIit
rof

OnexrponHast Oubimorexka KYI'Y (3.B.).Ilomoxenune o6 Ob
yTBepkJIeHO YueHbIM coBeToM oT 30.09.2015r.IIporokon Ne 1).
OnekTponHbIii axpec: https: kechgu.ru/biblioteka - kchgu/

Beccpounsrii

2023 - 2024 y4eOHbIit
rof

DJeKTPOHHO-ONOIMOTEYHBIE CUCTEMBI:

Hayunast anexkrpoHHas OubOianoTeka «ELIBRARY.RU» -
https://www.elibrary.ru. JIunensnonnoe cornamenue Nel5646 or
01.08.2014r.becrnarHo.

HanumonanbsHas JJIEKTPOHHAs
https://rusneb.ru. JloroBop
22.03.2016r.becruiaTHo.

oubmmoreka  (HOB) -
Nel01/H3B/1391 oT

Onektponnsii  pecypc  «Polred.com O63op CMU» -

https://polpred.com. Cornamenue. BecrnaTtHo.

Beccpouno

24



http://kchgu.ru/
https://do.kchgu.ru/
https://polpred.com/

2023-2024 yuebubiii | DnekTpoHHO-OMONMoTeyHass  cucteMa  OOO  «3Hanmym». | C 12.05.2023  mo
roj Jorosop Ne915 3BC OO0 « 3nanmym» ot 12.05.2023r. 15.05.2024r.

10.2. Mamepuanvno-mexnuueckoe u yueoHo-memoouuecKoe obecneuenue OUCUYUnIUHb

[Ipu HeoOXOAMMOCTHM AJii MPOBENEHUS 3aHATHA  HCIONb3YeTCs  ayAuTOpHs,
000pyIOBaHHAs KOMIIBIOTEPOM C JIOCTYIOM K CeTH VIHTEepHET ¢ yCTaHOBICHHBIM Ha HEM
HEOOXOUMBIM MPOTPAaMMHBIM OOEcliedYeHHEM M Opay3epoM, IPOEKTOp (MHTEpAaKTHUBHAS JOCKA)
JUIS AEMOHCTPALIMY MPE3EHTALUN U MYJIbTUMEAMIHOTO MaTepraia.

B cootBercTBUM € copepKaHHEM MPAKTUYECKUX (J1a0OPATOPHBIX) 3aHATUNA MPH HUX
IPOBEICHUH HCIIONB3YETCS ayJUTOpUs, paboyre MecTa OOydJaroluxcsi B KOTOPOH OCHAIEHBI
KOMIIBIOTEPHON TEXHUKOM, MMEIOT HIMPOKOMOJIOCHBIN JOCTYI B ceTh VIHTEpHET U MporpaMMHOe
o0ecrieyeHne, COOTBETCTBYIOIIEE PELIACMbIM 3a/[a4aM.

3aHATHS IPOBOATCS B AyAUTOPUSIX:

1. VYuebOnas aymuropus Nel3 (369200, KapauaeBo-Uepkecckas pecryOimka, T.
KapauaeBck, yn. Jlenuna, 29. YueOusbiii koprnyc Ne 2) nmsi mpoBeIeHUsl 3aHITHIA JIEKIIMOHHOTO
TUNA, 3aHATHH CEMHHAPCKOrO THIA, KYpPCOBOT'O IPOEKTUPOBAHHS (BBIMOJIHEHHUS KYpPCOBBIX
paboT), TPYNMOBBIX ¥ MHAWBUIYaTbHBIX KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHON
aTTECTaIlHH.

s npoBenenust KoHGEpeHInn

Cneyuanusupoganuas mebensb. CTONbl YYEHHUYECKHE, CTYJbs, CTOJ IpenojaBarens, JocKa
MeJoBasl.

Texnuueckue cpedcmea o00yyeHusi: HOYTOyK C moAKioueHHeM K cetd «HTepHeT» W
o0ecrieyeHHEeM  JIOCTyNa B 3JEKTPOHHYIO  MH(POPMALMOHHO-00pa30BAaTENbHYIO  CpENy
YHHUBEPCHTETA, TEIIEBU30D, IIEPEHOCHOH POEKTOP.

Jluyensuonnoe npoepammnoe obecneverue:

Microsoft Windows (JIutiensust Ne 60290784 ), 6eccpounast.

Microsoft Office (JIuniensus Ne 60127446), 6eccpounas

Kaspersky Endpoint Security (JTumensus Ne 280E-210210-093403-420-2061), ¢ 25.01.2023 mo
03.03. 2025 r.

2. YueOnas aymmropus Ne28 (369200, KapauaeBo-Uepkecckas pecryOiauka, T.
Kapauaesck, yn. Jlennna, 29. YueGHblit kopriyc Ne 2) a1 mpoBeAeHUs 3aHATUI JIEKIIHOHHOTO
TUTA, 3aHATHH CEMHHAPCKOrO THIA, KypPCOBOTO IPOEKTUPOBAHHS (BBIMTOJHEHUS KYpPCOBBIX
paboT), TPYNMOBBIX M MHAWBHUIYATbHBIX KOHCYIBTAIUH, TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHON
aTTECTAIlHH.
Cneyuanusuposannas mebenb: CTONbl YYEHUYECKHE, CTYNbs, CTOJ TpernojaBarens, J0CKa
MEITOBasl.
Texnuueckue cpedcmea o00Oyuenus: TEPCOHAIBHBI KOMIBIOTEp C MOJAKIIOYEHHEM K CETH
«aTepHeT» M olecreuyeHneM JIOCTyMma B SJEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA, IEPEHOCHON MPOEKTOP.
Jluyensuonnoe npoecpammnoe obecneuenue:
Microsoft Windows (JIutiensust Ne 60290784), GeccpouHasi.
Microsoft Office (JIunenzust Ne 60127446), 6eccpounas
Kaspersky Endpoint Security (JIunensus 280E2102100934034202061) c¢ 25.01.2023 mno
03.03.2025 .

Pabouue mecta 11t caMocToATEIbHONU PabOTHl 00yUYaAIOUINXCS OCHAIIEHBI KOMITbIOTEPHOM

TEXHUKOH C TIONKIIOUYCHHEM K ceTH VIHTepHeT M 00ecHedyeHBl JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

1. AynuTtopus Il CaMOCTOSATEIbHON pabOThI CTYACHTOB.
Cneyuanusuposannas mebens: CTOIbl YICHUUECKHE, CTYIIbS
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Texnuueckue cpeocmea o00yuenus: HOYTOYKHM B KOJHYECTBE 3 IUT. C BO3MOXKHOCTBIO
noJkitoueHus k cetu «VHTepHeT» 1 o0ecreyeHneM JI0CTyIa B 3JEKTPOHHYIO HH(OPMAaLIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.
Jluyensuonnoe npoepammnoe obecneyeHnue:
Microsoft Windows (JIumensust Ne 60290784. Cpok neiCTBUS JTHIICH3UH: OECCPOYHAas);
Microsoft Office (JIunensust Ne 60127446. Cpok neiCTBUS JTUIIEH3UH: OECCpOYHast);
Kaspersky Endpoint Security (JIunensus 280E2102100934034202061) ¢ 25.01.2023 mo
03.03.2025r.
(369200, KapauaeBo-Uepkecckass pecnyonmka, r. KapadaeBck, yn. Jlenwna, 29, yueOHO-
nabopaTopHbIi Kopnyc, aya. 507)

2. Hayunsrii 3ai, 20 mect, 10 koMmbroTepoB
Cneyuanusuposannas mebenv: CTOIbl yICHUYECKHE, CTYIIbS.
Texnuueckue cpedcmea 00yueHusL:
NEPCOHANBHBIE KOMIBIOTEPHl C BO3MOXKHOCTBIO MOJKIIOUYEeHUsT K cetu «MHTEepHeT» U
oOecriedyeHHEeM  JIOCTyNa B  JJICKTPOHHYIO  HH(OPMALMOHHO-00pa30BaTEIbHYIO  Cpedy
YHHUBEPCHTETA.
JIuneH3noHHOE MporpaMMHOE 0OecIieUeHue:
Microsoft Windows (JIumensust Ne 60290784, 6eccpounasi),
Microsoft Office (JIuuensus Ne 60127446, 6eccpounas),
KasperskyEndpointSecurity (JIutensust Ne 280E-210210-093403-420-2061), Cpok neiictBus: ¢
25.01.2023 no 03.03.2025 1.
(369200, KapauaeBo-Uepkecckast pecmy0irka, r. Kapauaesck, yi. Jlenuna, 29. YueOHo-
naboparopHblii kopmyc, ka6.101)

3. Ynranpusri 3a1, 80 MecT, 10 KOMIIBIOTEPOB.
Cneyuanusupoanuas mebens. CTOIbl YACHUUECKUE, CTYIbS.
Texnuueckue cpeocmea 00yyeHusL:
Hucnneii bpaiing ALVA ¢ nporpammoii skpanHoro ysenunuurtenst MAGic Pro;
CTalMoHapHbIN BuneoyBenmnunutens Clear View ¢ MOHUTOPOM;
2 komnbroTepHbIX poiiepa USB&PS/2; knaBuarypa ¢ naknaakoit (JILIT);
aKyCTHYeCKasi CHCTeMa CBOOOIHOTO 3ByKoBOro mouisi Front Row to Go/$;
NEepCOHATbHbIE KOMIIBIOTEPHI C BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHeT» 1
obecrieueHrneM JIOCTYIa B SJIEKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTENbHYIO CPEIy
YHHUBEPCHUTETA.
JIumeH3nOHHOE MTPOrpaMMHOE 0OecTieueHHe:
Microsoft Windows (JIutienzus Ne 60290784, Geccpounas),
Microsoft Office (JIunensust Ne 60127446, 6eccpounas),
KasperskyEndpointSecurity (JIutensust Ne 280E-210210-093403-420-2061), Cpok neiicTBus: ¢
25.01.2023 o 03.03.2025 .

(369200, KapauaeBo-Uepkecckast pecrydinka, r. Kapauaesck, yir. Jlenuna, 29. YueOHo-
nabopaTopHbIil Koprtyc, Kab.102a).

10.3. Heoox00umblii KOMn1eKmM JUUYEHZUOHHO20 NPOZPAMMHOZ20 00ecneyuenus

1. ABBY FineReader (yiumen3us NoeFCRP-1100-1002-3937), 6eccpodHast.

2. Calculate Linux (suecén B EPPII Ipukazom Munkomcesizu Ne665 ot 30.11.2018-2020),
OeccpouHast.

3. GNU Image Manipulation Program (GIMP) (suuiensus: NeGNU GPLv3), 6eccpounast.
4. Google G Suite for Education (IC: 01i1p5u8), 6eccpounasi.

5. Kaspersky Endpoint Security (muniensus No280E2102100934034202061), norosop
Ne56/2023, ¢ 25.01.2023 o 03.03.2025 r.

6. Microsoft Office (murensust Ne60127446), 6eccpounast.
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7. Microsoft Windows (murensust Ne60290784), 6eccpounast.

10.4. Cospemennvie npogheccuonanvhoie 6a3vt OAHHBIX U UHPOPMAUUOHHBIE CRPABOYUHDLE
cucmemul

Cospemennble npodheccuonanbibvie Ha3bl OAHHBLX

1. ®enepanbHblii mopran «Poccuiickoe oopasoBanue»- https://edu.ru/documents/

2. Enunas xkosmtekius mudpoBeix oOpa3zoBarenbHbIX pecypcoB (Enunas komrekius [{OP)
— http://school-collection.edu.ru/

3. basbl ganHbIX Scopus u3garenberBa Elsevir
http://www.scopus.com/search/form.uri?display=basic.

Hugopmayuonnsie cnpagounsle cucmembl

1. Tlopran @enepalibHBIX TOCYIAPCTBEHHBIX OOpPA30BATENIBHBIX CTAaHAAPTOB BHICIIIETO
obpasoBanus - http://fgosvo.ru.

2. ®enepanbHblii LEHTP HWHPOPMALMOHHO-00pa3oBarenbHbIX pecypcoB (PLIMOP) —
http://edu.ru.

3. Enunas xomneknus mudpoBeix oOpa3oBarenbHbIX pecypcoB (Enunas xomneknus [{OP)
— http://school-collection.edu.ru.

4. Nudopmanmonnas cucreMa «EQMHOE OKHO JoCTymma K 00Opa30BaTEeIbHBIM pecypcam»
(UC «Egunoe okHo») — http://window/edu.ru.

5. Uuadopmarmonnas cucrtema «MHDOpMUO».

11. OcobGenHocTH peanu3anvu AUCHUILVIMHBI VI MHBAJIUA0B M JIUIL C
OrPaHNYCHHBIMH BO3MOKHOCTSMH 310POBbS

B rpymnmax, B coctaB KOTOpbIX BXOAAT cTyAeHTH ¢ OB3, B mporiecce npoBeneHus y4eOHbIX
3aHATUH co3faercs rMOKasi, BapUaTHBHAs OPraHU3AIMOHHO-METOJMYEecKas cucreMa oO0ydeHus,
aZiekBaTHas 00pa3oBaTelIbHBIM MOTPEOHOCTSIM JaHHOW KaTeropuu O0OydYaroIIMXcsi, KOoTopas
MO3BOJISIET HE TOJBKO O0ECHEeUUTh IMPEEMCTBEHHOCTh CHCTEM OOIIEro (MHKIKO3UBHOTO) WU
BbICILIEr0 oOpa3oBaHMs, HO M OyJeT cnocoOCTBOBaTh (POPMUPOBAHUIO Yy HUX KOMIIETECHLHUH,
npenycMotpeHHbix @I'OC BO, yckopuT TeMIlbl Mpo(ecCHOHATBHOTO CTAHOBIIEHUS, a TaKxkKe
OyzeT crnocoOCTBOBATh UX COIMAIIBHOW aJanTaIliu.

B mnponecce mnpenogaBaHus y4yeOHOW AMCLUIUIMHBI CO3/a€TCSI Ha KaXKJIOM 3aHATHH
TOJIEpaHTHAasl COLMOKYIbTYpHas cpeaa, Heooxoaumast st GopMHUpOBaHUS y BCEX 00yUaromuxcs
IpaXJaHCKOW, TMpaBOBOM U Mpo(eCcCHOHANBHONW MO3UIMH COYyYacTHsl, TOTOBHOCTH K
MOJIHOLIECHHOMY ~ OOIIEHMIO, COTPYIHUYECTBY, CIIOCOOHOCTH TOJEPAHTHO BOCIPHUHUMATh
COLIMAJIbHBIE, JIMYHOCTHBIE W KYJIBTYPHBIE pa3iuyMsi, B TOM YHUCJIE U XapaKTEepHbIC s
obyuaromuxcst ¢ OB3.

[TocpencTBOM COBMECTHOM, MHAMBUIYAIBHON U TPYNIOBOM paboThl GpopMupyeTcs y Beex
0o0yJaromuxcsi akTUBHAs KU3HEHHAS MO3UIMH U Pa3BUTHE CIOCOOHOCTH KUTh B MHUpE Pa3HBIX
arofed M uiel, a Takxke oOecrieuyuBaeTcs coOJIoJIeHHe OOy4YarolMMUCS MX NpaB U CBOOOI U
MpU3HaHKE MpaBa JAPYyroro yejaoBeka, B ToM yucie u o0yyaronuxcs ¢ OB3 Ha Takue e npasa.

B rpymmax, B coctaB KOTOpbIX BXoasT oOyuatomiuecs ¢ OB3, B mpormecce ydeOHBIX
3aHATUH UCHOJB3YIOTCS TEXHOJIOTUM, HAlpaBleHHblE Ha JMAarHOCTUKY YPOBHS M TEMIIOB
npo¢eCCHOHATBLHOTO CTaHOBIEHU oOydaromuxcsa ¢ OB3, a Takke TEXHOJIOTMUM MOHHMTOpPWHTA
CTENEeHH YCIEMHOCTH (OPMUPOBAHUS y HUX KoMmneTeHui, npeaycMoTpeHHbix ®I'OC BO npu
U3yYeHUH TAaHHON y4eOHOW IMCLMIUIMHBI, UCTIONb3YS C 3TOM LIENbI0 ClEelUaAIbHbIE OLIEHOYHbIE
MaTepuaibl U (OpMbI MPOBEACHUS MPOMEKYTOUHOM M HTOrOBOM aTTeCTalluH, ClieluaibHbIe
TEXHUYECKHUE CpelCTBa, IpefocTaBisisi oOywaromumcs ¢ OB3 nomomHuTenbHOE BpeMs Ui
HOJArOTOBKH OTBETOB, IIPUBJIEKAs THIOTEPOB).

MarepuanbHO-TeXHHYECKas 0aza s peain3aluy MPOorpaMMBl:

[.MynbTUMEIUHBIE CPECTBA:

— wuHTepakTuBHBIC Mocku «Smart Boarfdy», «Toshibay;

— DKpaHbl IPOEKLIMOHHBIE Ha mTatuBe 280%120;
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— MyabTEMeaHa-mpoekTopsl Epson, Benqg, Mitsubishi, Aser;

2.IIpe3enTanimoHHoe 000PYyI0BAHUE:

— pamguocuctemsl AKG, Shure, Quik;

— BuaeokoMIuIeKkThl Microsoft, Logitech;

— MUKpO(dOHBI OECIPOBOHBIE;

— KJIacC KOMIBIOTEPHBIN MyJIbTUMEINUNHBIN Ha 21 mecT;

— Hoytoyku Aser, Toshiba, Asus, HP;

Hanuyne KOMOBIOTEPHOW TEXHMKM M CIEHUAIBHOIO IPOrPAMMHOTO OOECIICYCHHS:
UMEIOTCS paboune Mecra, 00OpPYyIOBaHHBIE pPENbeHO-TOUCYHBIMH KiIaBUATypamH (mpudT
Bpaiins), mporpammuoe obecrieuenue NVDA ¢ QyHKuueidl  cuHTe3aTopa  peuw,
BHUJICOYBEJIIMUMTENEM, KiaBuaryporl s s ¢ JIIIL, pomnepom  Pacnpenenenue
CHEIHUATU3UPOBAHHOTO 000PYI0BAHUS.
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12. JIncT perucTpanum u3MeHeHHH

H3MmeHeHue

Jata u HOMep
NMPOTOKOJIA Y4eHOI' 0
coBeTa (akyabTera/

HHCTUTYTA, HA

KOTOPOM OBLIH

paccMoOTpeHbI

BONPOCHI 0
HE00X0AMMOCTH
BHeECEHHUS
HM3MeHeHM

Jdara u HOMep
NMPOTOKOJIA
Y4€eHOro coBeTa
YHuBepcuTeTa, HA
KOTOPOM ObLIH

yYTBepsKIeHbI
HU3MeHeHMs

JlaTa BBeeHust
N3MEHEeHHH
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