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1 Hdesn 1 3a5a4u M3yYeHHUs TUCHUIUIMHBI (MOAYJIs1)

1.1 Ileaab ocBO€HUS AUCHUILIHHBI

— O3HAKOMHUTH CTYACHTOB C HAYaJIbHBIMU HABBIKAMU MATCMATHYCCKOI'O MOJACIIMPOBAHUS

— IMOKa3aTh BO3HUKAKOIIHUEC IPUHIOUIINAJIBHBIC TPYAHOCTH IIPU NIEPEXOAC OT PCaJIbHOI'O
00BEKTa K €r0 MaTEMaTHYECKOM M IeaIn3alllH;

— IMOKAa3aTh pa3HULY MCKAY «XOPOIIHNMU» U «ITJIOXUMH» MOACIISAMHU.

1.2 3agaun TUCHMILIMHBI

— bopmupoBaHUE y CTyACHTA NPEICTABICHUS O TUPPEPCHIINATHHBIX YPABHCHHIX, KaK
MaTEeMaTHYEeCKUX MOJICIISIX SBJICHUH U MPOIECCOB Pa3IMYHOMN MPUPOIBHL;

— BBIpabOTKa HABBIKOB HCIIOIB30BAHUS KJIACCHYECKHX MeToNoB «JlnddepeHmanbabx
YPaBHEHUI»;

— OCBOCHHE CTYJICHTAMHU CHHTE3a KJIACCHUYECKHUX METOJ0B Teopuu auddepeHImaibHbIX
YPaBHEHHI C COBPEMEHHBIMU HJICSIMU Ka9eCTBEHHBIX, YACIICHHBIX U ACUMITTOTUYECKIX METOIOB.

1.3 MecTo aucuuniinHbl (MOAYJisl) B CTPYKType 00pa3oBaTe/ibHON NPOrpaMMbl

Hucuumnmuna  «/luddepennunanbuble W pasHOCTHBIE  YpaBHEHHS» OTHOCHUTCA K
oOsi3arenbHOM yacTu biioka 1 "ucuunmmns! (Moaynu)" yuyeOHOTO IUI1aHa.

JlaHHas IUCHUWIIMHA TECHO CBs3aHA C JUCHHIUIMHAMU Oa30Boi dvacTu brioka 1:
mudpdepeHnnaibHOe  UCUYUCIEHHWEe, JTUCKpeTHas MaTeMaruka, anredpa, MHTErpajbHOe
ucyHcieHue, QyHKIIMOHAIbHbIE MOCIEI0BATEIbHOCTU U PSIIbI.

1.4 IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHS] IO AUCHHUILIMHE (MOAYJIIO0),

COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JbTATAMM OCBOEHUSI 00pa30BaTeIbHOI NPOrpaMMbl

N3yuenne pnaHHOM ydeOHOW JMCHMIUIMHBI HAmpaBiIeHO Ha (QOPMUPOBAHUE Y
oOyyarouuxcs ciaeayonnX KOMIeTeHIIHH:

OIIK-1 Cnoco0eH npuMeHATH (PyHAaMEHTAIbHbIE 3HAHMS, IOJYYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKMX M (WJHM) eCTeCTBEHHbIX HAyK, M HCI0Jb30BATH HMX B
npodeccuoHAIbLHOM 1eATeJTbHOCTH

HNO-1.0IIK-1 IIpumeHnsier (QyHaamMeHTaJbHbIe 3HAHUS, TOJYYeHHbIE B 00J1aCTH
MAaTeMATHYeCKUX M (MJIM) eCTeCTBEHHbIX HAYK NPH MOCTPOEHNH Mojiesiell B
3aJaHHOM MpeAMeTHOH 00J1acTH

3Hatb Metoapl aHanu3a U 0000IIEHHS OTEUYECTBEHHOTO U MEXAYHApOIHOIO OIMbITa B
COOTBETCTBYIOIIEH 00JIaCTH UCCIIEIOBAHUIA
Metoapl mOpoBEACHHUS OKCIEPUMEHTOB U  HaOmoAeHui, o0000ImeHus |
00paboTkK nHGOpMAITUU

Ymerb [IpoBOoMTH aHAIM3 UCTIOJIHEHUS TPEOOBaAHUI
Hcnonb3oBaTh  CylIeCTBYIOIIME  TUIIOBbIE  pelIeHHs U I1a0JOHBI
MPOEKTUPOBAHUSI POTPAMMHOI0 00eCTIeUeHus
[IpuMeHsITh METO/BI aHANIN3a HAYYHO-TEXHUYECKON nHbOopMaIun

Baagerb AHanu3  BO3MOXKHOCTEH peanu3auudud TpeOOBaHUI K  MPOrpaMMHOMY
o0ecrnedeHunIo
[IpoekTupoBaHue CTPYKTYp AAHHBIX
C6op, oOpaboTka, aHaiu3 W OOOOIIEHUE pE3yJIbTATOB HKCIEPUMEHTOB H
UCCIIEJIOBAaHUM B COOTBETCTBYIOIIEH 00IaCTH 3HAHUIA
JlesTenbHOCTD, HANIpaBJ€HHAsl HAa PEUICHUE 3a/lay aHAJUTUYECKOTO XapakTepa,
MPEINoNaraloIiuX BbIOOp W MHOT00Opa3ue aKTyalbHBIX CIIOCOOOB peIIeHHS
3a1a4

N-2.0IIK-1 IIpumenser  ¢QyHIaMeHTaJbHbIE  3HAaHUS, IMOJIy4YeHHble B  OOJIACTH
MaTeMaTHYeCKUX U (MJIM) €CTeCTBEHHBIX HayK MpHU BHIOOPE METOJOB pPEIICHHS
3aa4 NpoQeCcCHOHANBHOMN e TeTbHOCTH

3unatb MeTtoapl aHanu3a U 000OIIEHHUS OTEUECTBEHHOTO U MEXIYHApOIHOTO OIbITa B



YMmernb

Baanernb

OIIK-2

W/1-1.01K-2

3HaTh

YMeThb

Baanern

W1-2.01K-2

3HaTH

YMmerh

Baaners

COOTBETCTBYIOIIEH 00JIaCTH UCCIICIOBAHMIA

MeToasl TPOBEACHHS JKCIEPUMEHTOB U  HAOMIOACHWA, OO0OOIICHHUS U
00paboTKu HHPOpMAITUT

[IpoBoauTH aHAIN3 UCTIOJHEHUS TPEOOBAHUI

[TpoBOIUTH OlIEHKY I 0OOCHOBAaHHE PEKOMEHIyEMBIX PEIICHUN

Hcnonws3oBarh  CylmIECTBYIOIIME  THIOBBIE  PEHICHUS W [IAOJIOHBI
IPOEKTUPOBAHUS TPOTPAMMHOTO 00ECTICUCHUS

[IpuMeHsITh METO/IBI aHAIIN3a HAYYHO-TEXHUYECKON MHPOpMAITUN

AHanu3  BO3MOXHOCTEH  peanu3aluu TpeOOBaHMM K  NPOrpaMMHOMY
o0ecneueHuno

OrnieHka BpeMEHHU U TPYJIOEMKOCTH peali3aluu TpeOOBaHUM K MPOrpaMMHOMY
o0ecrnedeHuno

C6op, oOpabGoTka, aHaiu3 M 00O0OIIEHHE pE3yJIbTaTOB 3KCIEPUMEHTOB U
HCCIe0BAaHUHM B COOTBETCTBYIOIIEH 007IaCTH 3HAHUHT

[loaroroBka mNpeAsio)KeHUH Ui COCTABJIEHUS IUIAHOB U METOIAMYECKUX
MporpaMM HUCCIEAOBaHUN M Pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAINN TI0
HCIIOJIHEHUIO UX PE3yJIbTaTOB

JlesiTenbHOCTD, HallpaBJIeHHAs HA pEIICHUE 3a]1ady aHAJIMTUYECKOIo Xapakrepa,
MpeNIoJiaraloiuX BbIOOp U MHOrooOpa3ue axkTyalbHBIX CIIOCOOOB pEeLICHHS
3a1a4

Cnoco0eH mNpUMEHATh COBPEMEHHBII MaTeMaTHYeCKMH  amnmapar,
CBSI3AHHBIN € NMPOEKTHPOBAHMEM, Pa3padOTKoOM, peaju3anueil U OLEHKOM
KayecTBa MNPOrpPaMMHBIX NPOAYKTOB H NPOrpaMMHBIX KOMILIEKCOB B
PA3JIMYHBIX 00/1aCTAX YeJ10BeYeCKOi e TeJIbHOCTH

Cnoco0eH mnNpuMeHATh CHCTEMHBIH TMOAX0J K aHAaJu3y MpeaMeTHOM
(mpobyeMHOI1) 00,1acTH, BbIsIBJIeHUIO TPpeOoBanmii k UC

enu n 3ama4n TPOBOIMMBIX HCCIICIOBAaHUMN U pa3pabOTOK

Meroapl TpoOBENEHUS OKCIEPUMEHTOB U HAONIOACHWH, O0000mIeHUsS |
00paboTku nHbOpPMAIUU

[IpoBOoAMTH aHAIM3 UCTIOJIHEHUS TPEOOBaAHUI

Hcnonb3oBaTh  cyllecTBYIOIIME  TUIOBbIE  peIIeHHs U I1a0JOHBI
IPOEKTUPOBAHUS TPOrPAMMHOT0 00ecrieueHus

AHanu3  BO3MOXKHOCTEH peanu3anuu TpeOOBaHHI K  NPOrpaMMHOMY
o0ecrnedeHuno

Pa3paboTka, wu3MEHEHHE U COIJIACOBAaHHE APXUTEKTYpPbl MPOrPAMMHOIO
o0OecrieueHuss C CUCTEMHBIM AQHAIUTUKOM U apXUTEKTOPOM IPOrpPaMMHOIO
obecrnieueHus

[IpoexTupoBaHue CTPYKTYp JaHHBIX

COop, oOpaboTka, aHaiu3 M OO0OOIIEHHE pPE3yJIbTATOB OJKCIEPUMEHTOB U
UCCIIEJIOBAaHUM B COOTBETCTBYIOLIECH 00IaCTH 3HAHUIA

JlesTenbHOCTD, HANIpaBJICHHAsl HAa PEUICHUE 3a/lay aHAJUTUYECKOTO XapakTepa,
MPEINoaraloIiuX BbIOOp W MHOT0OOpa3ve aKTyalbHBIX CIIOCOOOB pELICHHS
3a1a4

IIpuMeHsieT cOBpeMeHHbIH MAaTeMATHYEeCKHIl anmapar HpH IMOCTPOEHHU
MoJeJie B Pa3JIMYHbIX 00/1aCTAX YeJIOBE4eCKOM AeATeIbHOCTH

Henu 1 3a1aun MPOBOUMBIX HCCIEAOBAHUN U pa3paboOTOK

MeToasl TpOBEACHHUS OKCIEPUMEHTOB U HaOmoAeHWid, o000OIIeHus |
00paboTKu MHPOpPMALIUU

BripabaTsiBaTh BapuaHThl pealn3aluy TpeOoBaHUN

Hcnonb30BaTh  CyIIECTBYIOIIME  TUIOBBIE  pelIeHUs U I1aOJIOHBI
MIPOEKTUPOBAHHUS POTPAMMHOT0 00eCTIeueHusI

AHanu3  BO3MOXKHOCTEH peanu3alnud TpeOOBaHUI K  MPOrpaMMHOMY



IIK-1

WI-1.1TK-1

3HaThH

YmMmeTh
Baanern

HNIa-2.J1K-1
3HaTh

YMmeThb
Baagern

00ecTIeYeHn 0

[IpoekTupoBaHue CTPYKTYpP JTaHHBIX

C6op, oOpaboTka, aHammM3 W 0O0OOIIEHHE pE3YyIbTATOB OSKCIEPUMEHTOB U
HCCIIEIOBaHUM B COOTBETCTBYIOLIEH 00JIaCTH 3HAHUM

JleaTenbHOCTD, HANPABJICHHAS Ha pEIICHUE 33/1a4 aHATMTUYECKOTO XapakTepa,
IPEONaralouX BEIOOpP U MHOTO00pa3ue aKTYaIbHBIX CIIOCOOOB PELICHHS
3az1a4

CnocobeH aeMOHCTPUPOBATH 0a30Bble 3HAHMS MaTeMaTHYeCKMX H(HJIH)
€CTeCTBEHHBIX  HayK, MPOrpaMMHPOBaHUST ¥  HHPOPMAIMOHHBIX
TeXHOJIOT Uil

HNmeeT npakTH4yecKuii ONbIT HAYYHO-HCCJIEA0BATEIbCKOM 1eATEIbHOCTH B
00J1aCTH MOCTPOEHUS] MAaTeMATHYeCKMX Mojejeil, MporpaMMupoOBaHus W
HHGOPMALHOHHBIX TEXHOJIOT U

Metoap! aHanu3a U 0000IIEHNS OTE€UECTBEHHOTO U MEXAyHapOAHOIO OMbITa B
COOTBETCTBYIOIIEH 00JaCTH HCCIIeIOBAHUIN

Meroapl TpOBENEHUS OKCIEPUMEHTOB U HAOMIOACHWH, 0000mIeHUsT |
00paboTKN HHpOpMAIII

[TpuMeHsATH METO/IBI aHANIN3A HAYYHO-TEXHUIECKOH HH(pOpMaImm

AHanu3  BO3MOXKHOCTEH  peanu3anuu TpeOoBaHHII K  NPOrpaMMHOMY
o0ecrnedeHuno

OrneHKa BpEMEHH U TPYJOEMKOCTH pealn3anuy TpeOOBaHUN K MPOTPaMMHOMY
o0ecrnedeHuno

[IpoekTupoBaHue CTPYKTYP JTaHHBIX

Coop, oOpaboTka, aHaiM3 W OO0OOIIEHWE PE3YNHTATOB JKCIEPUMEHTOB H
HCCTIE0BAaHUM B COOTBETCTBYIOIIEH 0071aCTH 3HAHUHT

[loaroroBka mpeAsioOKeHUW Ui COCTABJIEHUS IUIAHOB U METOIMYECKUX
MPOrpaMM HCCIIEIOBaHUN M pa3pabOTOK, MPAKTHUYECKUX PEKOMEHIAIUil o
WCIIOJIHEHUIO UX PE3yJIbTaTOB

JlesiTenbHOCTD, HANpaBJICHHAs HA PEIICHUE 3a/lady aHAJIMTUYECKOIO XapakTepa,
MPEANoJaralonuXx BIOOP U MHOTOOOpasWe akTyalbHBIX CIOCOOOB PEIICHHS
3a1au

YMmeer HaxoauTb, (GOpPMYIUPOBATH M pelIaTh CTaHJApTHBIE 3ajJauyd B
KOHKPETHOH Mpo0IeMHOM 00macTu

Metoapl TOpoBEACHHUS OKCIEPUMEHTOB U  HaOmofeHuil, o0000ImeHus u
00paboTk nHGOpMAITUU

[IpuMeHsaTh METO/IBI aHANIN3a HAYYHO-TEXHUYECKON nHbOopMaun
[IpoekTupoBaHue CTPYKTYp TaHHBIX

COop, oOpabGoTka, aHaiu3 M OOOOIIEHHE pE3yJIbTaTOB JKCIEPUMEHTOB U
UCCIIEJIOBAaHUM B COOTBETCTBYIOLIEH 00IaCTH 3HAHUIA

[ToaroroBka mpeAnoKeHUW MJii COCTABIEHHUS TIUIAHOB M METOAMYECKUX
IpOrpaMM HCCIIEIOBAaHUM W Pa3pabOTOK, MPAKTHUYECKUX PEKOMEHAALUN I10
UCTIOTHEHUIO UX PE3yJIbTaTOB

JlesiTenbHOCTD, HAaNpaBJICHHAs] HA PEIICHUE 3a/1a4 aHAJIMTUYECKOT'O XapakTepa,
MPEINoNaraloIiuX BeIOOp W MHOr0OOpa3ve aKTyalbHBIX CIIOCOOOB pEeLICHHS
3a/aq

2. CTpyKTypa M colep:kaHHe TUCHHILIUHBI
2.1 Pacnipenesienne TPyA0EMKOCTH AMCUMIIMHBI IO BHAAM padoT

OOmiast TpyI0EMKOCTh TUCHHUIUIMHBI cocTaBisier 5 3aueTHbIX eaunull (180 wacoB), ux
pacmpeseneHue o BuaM padoT MpeICcTaBIeHO B Ta0IHIle



CemecTpsl
Bup yueoHoii padoThi Beero (4acwl)
4acos
KonraktHas pa6ora, B TOM YHcJe: 88,5 | 885
AyauTopHbIe 3aHATHS (BCEro): 84 84
3aHsATHS JTEKIIMOHHOTO TUTIA 34 34
JlaGopaTopHbIe 3aHITHS 50 50
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBHI,
MIPAKTUYECKHUE 3aHSITHsI)
WNuas koHTakTHas padora: 4,5 4,5
KonTpons camoctosarenbHoi padotsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM YHcJIe: 55,8 | 55,8
CaMocTosTenbHOE U3YUEHHE Pa3/EIIoB,
CaMoIIOArOTOBKa (ITpopaboTKa U MOBTOPEHUE
JIEKIIMOHHOI'0 MaTepuasa U MaTepuaia yueOHUKOB 40 40
1 y4eOHBIX MTOCOOM, MOATOTOBKA K
71a00PAaTOPHBIM U MPAKTUYECKUM 3aHATHSM,
KOJJIOKBUYMaM | T.1.)
[ToaroToBka K TEKyIIEMY KOHTPOJIKO 158 | 158
KonTpoub: 35,7 | 357
[ToaroroBka K SK3aMeHY 35,7 | 357
yac. 180 180
B TOM 4HcJie
Oo0mast Tpy10eMKOCTh KOHTAKTHAas 88,5 | 885
padora
3a4. €]l 5 5

2.2 Conepxxanue QU CHUNIMHBI

Pacnpenenenue BusoB yueOHOM pabOThI M HX TPYJIOEMKOCTH TI0 pa3JiesiaM AUCIUILTAHEL.
Paznenbl (TeMbl) AUCIUIUIMHBI, U3y4YaeMble B 3 ceMecTpe (ouHas ¢hopma)

KonndaecTBo yacos

Bneayn
Ne HaumeHnoBaHue pa3zienos (Tem) AyRATOpHaA UTOpHAsI
Bcero paboTta
pabora
J | II3 | JP | CPC
1 2 3 4 5 6 7
OcCHOBHBIE IOHATHS U orpeiesieHus. MeToabl
1. |pelieHHs OCHOBHBIX TUIIOB YPaBHEHUI MEPBOTO 15 3 8 4
HOPSIAKA.
5 VYpaBHeHus, HE Pa3peIUCHHBIC OTHOCHTENLHO 5 3 3
IIPOU3BOIHOM.
TeopeMsl cylecTBOBaHHS U €IMHCTBEHHOCTH
3 |pelenus 3a5aun Komu 1711 ogHOrO ypaBHEHUS U 8 4 4
© |cucteM auddepeHnnanbHeIX ypaBHeHu. CBOMCTBa
peleHni TMHEHHBIX OHOPOIHBIX CUCTEM.
4.  |Pa3Hble ypaBHEHMs IEPBOTO MOPSIJIKA. 10 6 4




dyHraMeHTaIbHAs MaTpULla U €€ CBOMCTBA.
JInneliHbIE HEOTHOPOAHBIE CUCTEMBI. MeTox

> BAapUALIMY IIPOU3BOJIBHBIX IIOCTOSHHBIX IS 6 3 4
JIMHEHHBIX CUCTEM.

6. YpaBHEHHUs], TOIIyCKAOIINE IOHUKEHUE TIOPSAIKA. 8 4 4
MeTo1bl X pEelIEHUsL.
JIuneiinpie muddepeHraabHble ypaBHEHUS N-0T0

7 [mopsaxa. CaoiicTBa peuieHu JTUHEHHBIX 9 3 3 4

mddepeHInanbHbIX YpaBHEHHH N-0T0 MOPSIKA.
MeTto/1 Bapuallvy IPOU3BOJIbHBIX OCTOSHHBIX.
JIuneiinble oqHOPOIHBIE MU depeHLInaTbHbIE

8. |ypaBHEHHS n-0ro MOpsIKa ¢ MOCTOSTHHBIMU 11 4 3 4
koddpurmentamu. [TocTpoeHue o01Iero pereHusl.
JIuneiliHble HEOAHOPOIHBIE TU(PPEepeHInaTbHbIE

9. |ypaBHEHHS n-0ro MOPSIKa C TOCTOSTHHBIMHU 10 2 4 4
koddpurmentamu. [Touck yacTHOTO penieHusl.
OnHopoaHbIE CUCTEMBI AUPPEepeHInaATbHBIX
10. |ypaBHEHHH C MOCTOSIHHBIMH KOX(PPHUIIMEHTAMH. 11 3 4 4
[TocTpoeHue penieHusl.

[Tonck yacTHOTO perIeHnst HEOTHOPOIHOM CUCTEMBI €
MIOCTOSIHHBIMH K03((ULIMEeHTaMu.

YceroitunBocTs 1o JIsmyHoBy. ['eomerprueckas

12. |uaTepnperarus. Teopema JIsmyHoBa 00 10 2 4 4
YCTOWYMBOCTHU IO NMEPBOMY IMPHUOIHKEHUIO.
[ToBeaenue TpaeKTOpHil TMHEHHONW OJHOPOTHOM

11. 11 3 4 4

13. |cuctemsl nuddepeHInaTbHBIX YPABHECHH BTOPOTO 13 4 5 4
TOPsIIKA C TOCTOSIHHBIMU KOd(duimeHTamu.
14. |JIuneitHbIe pa3HOCTHBIC YPABHEHUS BTOPOTO NOpsaKa.| 6 3 3
15. |0630p npoitAeHHOr0 MaTepraa ¥ MPUEM 3adeTa. 3,8 2 1,8
UTOIO no pazdenam oucyuniumvl 139,8| 34 50 55,8
KonTtpoisb camocrositensHoi padotsl (KCP) 4
[Tpomexxytounas arrectarus (MKP) 0,5
[ToaroroBka K TEKyIieMy KOHTPOJIIO 35,7
OO6m1ast TpyJ0OEeMKOCTh 1O TUCIHUILIINHE 180 | 34 50 55,8

[Ipumeuanue: JI — nexnuu, 113 — npaktudeckue 3anatus / cemuHapsl, JIP — maGoparopHsbie
3ansaTust, CPC — camocrosTensHas padoTa CTyIeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUILIAHBI
2.3.1 3aHaTHA JeKINOHHOT0 THIIA

Ne HaunmeHnoBanue paznena Conepamme pasiena (TeMbi) dopma TeKyIIero
(TembI) KOHTPOJIS

1. |OcHOBHBIEC TOHATHUS H [oustne muddepeHIIaIb-HOT0 YpaBHEHHS U €T0 PEIICHNUS. T
ompenenenus. Meronasl  [3amaya Komm. YpaBHEHUS ¢ pa3aesSrONIMACS
PEIICHUS OCHOBHBIX nepeMeHHBIMA. OTHOpOJHBIE ypaBHEHHUS. JINHEHHBIE
TUTIOB YPaBHEHUH YpaBHEHHI IEPBOTO TOPS/AKA. Y PAaBHEHUS B TIOJTHBIX
TIEPBOTO IMOPSIKA. JdbepeHmanax.

2. |Teopembl Teopema cylecTBOBaHUA U €AMHCTBEHHOCTH [Tukapa nmst T
CYIIIECTBOBAHUS U oxHoro quddepeHnnansHOro ypaBHeHus U cucteM. Teopema
€IUHCTBEHHOCTHU cymectBoBanus [leano. Teopema o rimaikocTu peleHui
pemrenns 3amaun Komm | nuddepennmansaeix ypaBHeHud. Teopema JImyBums s
JUTsl OTHOTO YPAaBHEHUSA U |TMHEHHBIX OJHOPOAHBIX cUcTeM. [Tk TEOpEM O cBoOMCTBax
CUCTEM PELIEHUI TMHENHBIX OJJHOPOIHBIX CHCTEM.

TG hepeHITATHHBIX
ypaBHeHuii. CBolicTBa




peleHU I TUHEHHBIX
OJIHOPOJIHBIX CHCTEM.

3. |DyHnmameHTaIbHAS [NonsiTre hyHIaMEHTAIBHONW MAaTPHUIIBL. Y TBEPXKICHUE O
MaTpHILla U €€ CBOMCTBA. |[IPEJCTaBICHNH PEIIeHUS] HEOAHOPOIHONW CHCTEMBI U
JIunelinsle crnencTeue u3 Hero. CBeieHNe TMHEHHOTO
HEOJJHOPOIHbIE CUCTEMBI. | depeHnnanbsHOro ypaBHEHHS N-0T0 MOPsAKa K IHHEHHOH
Merton Bapuau cucreme. Teopema CyIIeCTBOBAHUS U €IMHCTBEHHOCTH
TIPOM3BOJIBHBIX pemenus 3axaun Ko uist TMHEHHOTO ypaBHEHHUS N-0T0
TTOCTOSIHHBIX JIJISI Topsi/IKa.

JINHEHHBIX CUCTEM.

4. |JluneiiHbie [IaTh TEOpEM O CBOMCTBAX peIICHUH JTUHEIHBIX OTHOPOHBIX
middepeHnmansHbIe middepeHIansHBIX ypaBHeHUH N-oro nopsiaka. [ToHmkenue
ypaBHEHHsI N-0T0 Topsi/IKa JIMHEHHOTO 0THOpOIHOTO M depeHnnantsHoro
nopsinka. CBolicTBa ypaBHeHUsI. [IoMCK 4acTHOTO pelIeHNs] HEOJTHOPOIHOTO
pElIeHNH TMHEHHBIX YpaBHEHHS METO/IOM BapHallly IPOU3BOJIBHBIX MOCTOSHHBIX.
mddepeHImanbHBIX
ypaBHEHH n-0ro
nopsiaka. Meron
BapUalvy MPOU3BOJIEHBIX
TIOCTOSIHHBIX.

5. |Jluneiinbie omHOpoaHble |I[IpencTaBieHue o0IIEro perieH s B CiIydae pa3inaHbIX
muddepeHmansHbie XapaKTepUCTUUECKUX YUCE, B CIIy4ae KpaTHBIX
YpaBHEHUS N-0ro XapakTEPUCTUYCCKUX YUCEII U B CIIyda€ YpaBHCHUS C
HOpsIZIKa C TIOCTOSIHHBIMY |BEIIECTBEHHBIMU Ko durmenramu. Jlemma o nuHeitHON
K03 dHUIMEHTAMH. HEe3aBUCHUMOCTH (DyHKIIUH.

[TocTpoenue obuiero
peueHus.

6. |JIuneitnble MeTon HeolpeaeIeHHBIX KO3(D(PUIIUESHTOB IS TOUCKA
HEOOHOPOIHBIC YaCTHOT'O pCUHICHUA JIMHEHHBIX HCOJHOPOAHBIX ypaBHEHI/Iﬁ C
muddepenmansHbie MOCTOSIHHBIMU K03 durmenTamu. Hepe3oHaHCHBIH 1
ypaBHEHHsI N-0T0 pe3oHaHCHbIH cityyan. Cirydail ypaBHEHUS € BELLIECTBEHHBIMU
TOPsIZIKA C TIOCTOSIHHBIMU |KOA(GHUIIMEHTAMH.
k03 dHULIEHTAMH.

ITonck wacTHorO
peIICHUs.

7. |Omnopoxusle cuctembl  |[Ipencrapienue o0LIero peleHus B cIy4ae MaTPULBI IPOCTOH
audepeHnnaIbHbIX CTPYKTYPBI, B ClIydae BELIECTBEHHOI MaTPHILIbI U B ClTy4yae
ypaBHEHHH C MaTpHILbl 0011eTo BUAa. MeTo 1 HeonpeaeIeHHbIX
MTOCTOSIHHBIMHU k03 HUIMEHTOB MOKCKa OOIIETro PelIeHuUs! OHOPOAHOM
ko3 dunreHTaMU. CHCTEMBI C IOCTOSIHHBIMU KO3 (PUIIUSHTAMH.

IlocTpoeHue penieHusl.

8. |Ilouck wactHoro Merton HeolpeaeaeHHbIX KOA(PPUIMEHTOB /ISl TOUCKA
pEIICHUS HEOJHOPOIHOM [4aCTHOTO PELIEHHUs] HEOAHOPOIHONW CHCTEMBI C OCTOSTHHBIMHU
CHCTEMBI C MOCTOSHHBIMY |Kod (G dunmenTamu. Hepe3onaHCHBII, pe30HaHCHBIN U
KO3 GHIMEHTAMHU. BEIICCTBEHHBIN CIIyYaH.

9. |YcroiuuBOCTH MO Onpenenenne ycrotunocTu 1o JismrynoBy. CBenenune
JIsamyHOBY. HCCIIEI0OBAHNS YCTOMYMBOCTH HEHYJIEBOTO PEIICHUS K
I'eometpuueckas HCCIEN0BAaHUIO YCTOMYMBOCTH HYJIEBOrO pemieHus. Kpurepuit
uHtepnperanus. Teopema|Paycca-I'ypBuua.

JlsmyHoBa 00
YCTOMYMBOCTHU IO
TIepBOMY IPHOJIMKEHHUIO.
10. |TToBenenue TpackTopuii |Bum ocoboii Touku: y3en, ceano, poxyc, nentp. Cnyyan
JINHEHHOW OJHOPOJHOM  |IMKPUTHUYECKOTO U BBIPOKAEHHOTO y3Ja.
CHCTEMBI
G depeHITATHHBIX
YpaBHEHUII BTOPOIrO
TTOPSIIKA C TIOCTOSIHHBIMH
KO3 PHUIMEHTAMH.
11. |JImnetinsre pazHocTHBIe |lllecTh TeOpeM O JIMHEHHBIX Pa3HOCTHBIX YPABHEHHSIX BTOPOTO

YpaBHEHHUS BTOPOTO
TTOPSI/IKA.

nopsaka. O,I[HOpO,I[HBIe PAa3HOCTHBIC YPaBHCHUSA BTOPOT'O
HnopsJKa ¢ MOCTOSIHHBIMU KOE)(i)(i)HL[HGHTaMI/I.




2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA
He npexgycMorpeHsl.

2.3.3 JlabopaTopHble 3aHATHSA

Ne HaunmeHnoBanue nabopaTopHBIX paboT dopma TeKymero KOHTPOIIs
1 3 4
1. |YpaBHeHHS C pa3[eIeHHBIMH U pa3ACiSIONIMMUCS IEPEMEHHBIMU U [TpoBepka BEHITOTHEHUS
MIPUBOJISIIINECS K HUM. n1a00paTopHOii paboThI
2. |OmHOpOAHBIE YpaBHEHUS U MPUBOASIINECS K HUM. [TpoBepka BBHIMTOTHEHHS
J1a00paTOPHOI pabOTHI
3. |JIuneiinble ypaBHEHHsI IEPBOTO MOPs/IKa, ypaBHeHHs bepHymnin u Pukkaru, [TpoBepka BHINTOTHEHHS
METO/Ibl MX PEIICHHUSI. n1a00paTopHO paboTHI
4. |YpaBHeHUs B NONHBIX U depeHIranax u NpUBOAIIINECS K HAM. [TpoBepka BBITOTHEHHS
HHTerpupyommi MHOXKHUTENb. KOHTPOJILHOH paOOThI
5. |YpaBHeHuUsl, He pa3pelIeHHbIE OTHOCUTEILHO TPOU3BOAHOM. [TpoBepka BBITOTHEHUS

1a00paTOPHOI paboTHI,
IPOBEpPKa KOJUIOKBHYMa

6. |Pa3Hble ypaBHEHUS IIEPBOTO MOPSIKA. [IpoBepka BBITOIHEHUS
J1a00PaTOPHOI PabOTHI

7. |YpaBHeHwUsl, IOITyCKAIOIINE TOHKEHNE MOPsIKa. MeTOIbl UX pPelIeHHsL [TpoBepka BHITIOTHEHHS
KOHTPOJIHOM pabOThI

8. |JIuneiiHble OHOPOAHBIE YPABHEHHS C TIOCTOSTHHBIMU KO3 QUIIEHTAMH. [TpoBepka BHITIOTHEHHS

J1a00PaTOPHOI PabOTHI

9. |JluHeiiHble HEOAHOPOIHBIE YPABHEHUS C MOCTOSIHHBIME K03 puumentamu. [louck ([IpoBepka BbITOTHEHMS

YAaCTHOTO PELICHMUSI. 1a00paTOpHOU paboThI
10. (Merox BapuaMy MPOU3BOIBHBIX TOCTOSHHBIX IS HEOAHOPOIHBIX ITpoBepka BBHITOTHEHUS
JuGGepeHIMaIbHBIX YPaBHCHHIA. J1a00PaTOPHOI PabOTHI
11. |JIuneiinble ypaBHEHHUS C IEpeMEHHBIMU KO3 duirienTamu. Gopmyiia [IpoBepka BbIIONHEHUS
Octporpaackoro — JInyBuis. KOHTPOJBHOU paboThI
12. |JIuneliHble OTHOPOIHBIE CUCTEMBI C TIOCTOSHHBIMH KO3 QHIUEHTaMH. ITpoBepka BBHITOTHEHUS
CoOcTBEHHBIC BEKTOPa M COOCTBCHHBIC 3HAYCHUSI. J1a00paTOPHOI PabOTHI
13. |JIuneiiHble HEOAHOPOAHBIE CUCTEMBI C TTOCTOSIHHBIME K03 ¢unmentamu. [louck  |IIpoBepka BIMONHEHUS
YaCTHOTO PELICHMUS. J1a00paTOpHOU paboThI
14. |Metox BapHanuy IPOU3BOJIEHBIX IIOCTOSHHBIX ISl TMHEWHBIX HEOTHOPOIHBIX ITpoBepka BBITOTHEHUS
CHCTEM. J1a00paTOpHOU paboTHI
15. |YcroituuBocTh. MccnenoBanue Ha yCTOMYUBOCTD MO IEPBOHAYAIEHOMY [IpoBepka BBIIOTHEHUS
npubmmkenuto. MccnenqoBanue Ha yCTOHYMBOCTD C HOMOILBIO (DYHKIUH KOHTPOJIBHOI paboTHl,
JIsmyHoBa. IIPOBEPKa KOJUIOKBHYMa

16. |ITonoxenue paBHOBecwHs. McciienoBanre Ha yCTOMYMBOCTD HyJieBOTO pemieHusi.  |[IpoBepka BhIOIHEHUS
J1a00paTopHOH PabOTHI

17. |Oco0sie Toukn. MccnenoBanne 0co00i TOUKH. [IpoBepka BHITOIHEHUS
J1a00paTopHOH PabOTHI

3amuta naboparopuoit padotsl (JIP), Beimonnenue kypcoBoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), manucanue pedeparta (P), scce (D),
konokBuyM (K), rectupoBanue (T) u T.1.

2.3.4 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IIPOEKTOB)
He npexgycMoTrpeHsl.

2.4 Ilepeyenb y4eOHO-METOANYECKOr0 o0ecnedeHHus AJIsl CAMOCTOSITEIbHOH PadoThI
00y4yaumuxcs Mo JMCHMILINHE (MOAYJII0)

[Tepeuens yueOHO-METOIMUECKOTO 00ECTICUCHUS
No Bung CPC JMUCHUILINHBI 110 BBIITOJIHEHUIO
CaMOCTOSITENILHON pabOThI




1 |CamocrosTenbHOE U3yueHUE pa3aenos, |Meroauueckue ykaszaHus 10 OpraHu3aluu

CaMOIIOATOTOBKA (MpopaboTKa U CaMOCTOSITENILHOM ~ paboThl MO  JAUCHUIUTHHE
MOBTOPEHUE JIEKIIMOHHOTO MaTeprana u |«Auddepenunanbubie YPaBHEHUAY,
MaTepuasia y4eOHHUKOB U y4eOHBIX YIBEPKICHHBIE kadenpoit IIPUKJIIATHOU

oCcOoOUH, MTOATOTOBKA K JJAOOPAaTOPHBIM |MaTeMaTHKH, TpoTokos Ne7 ot 18.04.2018 r.
Y TIPAaKTUYECKUM 3aHSATHSIM,
KOJUJIOKBUYMaM | T.1.)

Y4eOHO-MeTOANYECKIE MaTepuaibl I CAMOCTOSATEIbHON pabOoThl O0ydaromUXCs W3
YHUCJIa UHBAJIUAOB M JIMI C OTPAaHUYECHHBIMHU BO3MOXKHOCTSIMU 3710poBbst (OB3) mpenocTraBisitorcst
B (hopMmax, aIlalTHPOBAHHBIX K OTPAaHHUYSHHSIM UX 37I0POBbSI M BOCIIPUATHS HH()OPMAIIHH:

JUig i1 ¢ HapyLIeHUsIMU 3pEHHUS:

— B IIeYaTHOM opme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe PIIEKTPOHHOTO JJOKYMEHTA,

— B (hopMe aymodaiina,

— B mieyaTHOM gopme Ha si3bike bpaiins.

Jlyig i1 ¢ HapyLIeHUsIMH CITyXa:

— B IIe4aTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljis i1 ¢ HapylIeHUsIMM OIIOPHO-BUTATENIbHOTO anmnapara:

— B IIe4aTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopMe ayuodaiina.

JlaHHBIN TepedYeHb MOXKET OBbITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

3. OoOpa3oBarejibHbIE TEXHOJOIMH, NMPHMEHsieMble NPH OCBOCHHUH IHCHUILIMHBI
(MoayJis1)

B cootBercTtBuM ¢ TpeboBanusiMu OPI'OC B mporpamMma JUCIUIUIMHBI MPEIYyCMAaTPUBACT
UCIIOJIb30BaHME B Y4eOHOM IIpolecce CIEAYIOIUX OoOpa3oBaTelbHble TEXHOJOTHUH: YTEHHE
JEKUUHA C HCIOJIb30BAHUEM MYJIbTUMEIUIHBIX TEXHOJOTUH; METOJ MallbIX TpyI, pa3oop
MPAKTUYECKUX 3a/1a4 U KEHCOB.

[Ipu 00yuyeHNH UCTIONB3YIOTCS CAEAYIOUINE 00pa30BaTEIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHUKAaTUBHOIO OOy4YeHHs] — HampaBlieHa Ha (opMHpOBaHHE
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH CTYAECHTOB, KOTOpasl sBJIsETCS 0a30BOii, HEOOXOIMMOI 1is
aJanTaly K COBPEMEHHBIM YCIOBUAM MEXKKYJIbTYPHONH KOMMYHUKAIUU.

— TexHonoruss pasHOypoBHEBOro (Au(QepeHInpPOBaHHOT0) OOy4YeHHUs — MPEANOIaracT
OCYLIECTBJICHUE II03HABATEIBHON JEATEIbHOCTU CTYJIEHTOB C YYETOM HUX HHIUBUYaJIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M WHTEPECOB, MOOUIPSSI UX PEaTU30BBIBATH CBOM TBOPYECKUI
noreHuuan. Co3gaHue UM UCHOJIB30BAaHUE JAUArHOCTUYECKUX TECTOB SIBISIETCS HEOTHhEMIIEMOM
YacThIO JAHHOUN TEXHOJIOTHUHU.

— TexHonoruss MOAyJIbHOrO OOy4YeHHUS — TMpeAycMaTpUBaeT JAeJCHHE COJACPKAHUS
JTUCHUIUIMHBI HAa JOCTATOYHO aBTOHOMHBIE pa3fenbl (MOAYJH), WHTETPUPOBAHHBIE B OOMIWI
Kypc.

— HWudopmannonHo-kommyHnukanuonnsie TexHonorun (MKT) - pacmupsior pamku
00pa30BaTeNBHOrO MpOIlecca, MOBBIIIAS €ro MPAaKTHUYECKYH HAmpaBIeHHOCTh, CHOCOOCTBYIOT
WHTEHCU(HUKAIMU CaAMOCTOSTENIbHON pabOThl ydYalIuXcs ¢ TOBBIIIEHUIO IM03HABATEIHHON
aktuBHOCTH. B pamkax UKT BeiaensitoTcst 2 Buja TEXHOJIOTHMA:

— TexHONOTUS WCIOIB30BAHUS KOMIBIOTEPHBIX MPOTpaMM — TMO3BOJSET 3PPEKTHBHO
JIOTIOJTHUTH TIPOIIECC O0YUYEHUS S3bIKY Ha BCEX YPOBHSX.



— VIHTEepHET-TEXHOJIIOTUM — MPEAOCTABISIOT IIMPOKHE BO3MOXKHOCTH JUISI IIOHUCKA
uHpopManuu, pa3paboTKU HAYYHBIX TPOEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUN.

— TexHonoruss MHAMBUAYyAIU3ALUM OOYyYEHHS — IOMOIaeT pPEaJUu30BBbIBATh JIMYHOCTHO-
OPUEHTUPOBAHHBIN TOAXOJ, YYHMTHIBash WHIUBHIYyalbHbIE OCOOCHHOCTHM H MOTPEOHOCTH
y4Yamxcs.

— IlpoekTHas TeXHOJOrMs — OpPUEHTUPOBAHA Ha MOJEJIMPOBAHHUE COLIMAIBHOIO
B3aUMOJICHCTBUSl yYaIlMXCS C LEJNbI0 pPEUICHHs 33Jayd, KOTOpas OIpeleisieTcs B paMKax
poeCCHOHATBLHON TOATOTOBKH, BBIJCISS Ty HIIH HHYIO IPEIMETHYIO 00JIaCTb.

— TexHonorust oOydeHHs] B COTPYIHUYECTBE — pPEATHM3YyeT HJCI0 B3aUMHOIO OOy4YEeHHS,
OCYIIECTBJISAI KaK HMHAMBHUAYaJIbHYIO, TaK W KOJUJIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIlECHUE
y4eOHBIX 3aj1a4.

— MHrpoBas TexHONOrUsl — NMO3BOJISIET Pa3BUBATh HABBIKW PACCMOTPEHMS PsJia BOZMOXKHBIX
Croco00B pemeHus: npoOieM, aKTUBU3HUPYSI MBIIUIEHUE CTYJIEHTOB M PacKpbIBasl JTMYHOCTHBIN
MOTEHIIMAJ KaX/I0TO yJallerocs.

— TexHonorust pa3BUTHUSI KPUTUYECKOI'O MBIIIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIOCOOHOM KpPUTHYECKH OTHOCHUTHCA K HH(OpMAalMU, YMEHHUIO
0TOMpaTh NH(OPMALINIO JUI PEIICHUS TOCTaBIEHHON 3aauu.

KommekcHoe wucnonb3oBaHHEe B y4eOHOM MpOIECCE BCEX BBIIMIEHA3BAHHBIX TEXHOJIOTHMM
CTUMYJHUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTyaJIbHYI0 aKTHUBHOCTb, Pa3BUBAIOT I103HABATENIbHBIE
MIPOLIECCHI, CMOCOOCTBYIOT (OPMHUPOBAHHIO KOMIIETEHIMH, KOTOPBIMU JOJKEH 001anaTh
OyIyIIHiA CTICTIHAIIUCT.

OcHOBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHI BKIIIOYAIOT B ce0sl:

— paboTa B MaJbIX rpymnmnax (KOMaHJ€) - COBMECTHas JEATEIbHOCTh CTYAECHTOB B TpYIIIE
M0JI PyKOBOJICTBOM JIMJEpa, HallpaBJI€HHAs Ha pelleHue oOued 3aayd MyTEM TBOPUYECKOTO
CJIO’KEHUS PE3yIbTaTOB MHIMBHYyaIbHON PabOTHl YIEHOB KOMAHbI C JEJICHUEM ITOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— IPOEKTHas TEXHOJIOTUS - UHAUBHUYyalbHAas UM KOJUIEKTUBHAS JEATENbHOCTb 110 0TOOPY,
pacrpesielIeHUI0 U CUCTeMaTH3alMy MaTepHrala o ONpe/ieIeHHONW TeMe, B pe3yJIbTaTe KOTOPOH
COCTAaBJIAETCS POEKT;

— aHAJIM3 KOHKPETHBIX CUTyallMi - aHaJIM3 peabHbIX NPOOJIEMHBIX CUTyalUH, UMEBIIMX
MECTO B COOTBETCTBYIOIIEH 00IacCTH NPOPECCHOHAIBHOM NESTEIbHOCTH, U MOMCK BapUaHTOB
JIYYIIUX PEIICHUI;

— Ppa3BUTHE KPUTHYECKOI'O MBIIIJICHUS — 0Opa3oBaTebHas IESATEIbHOCTb, HAIlPaBJIECHHAs
Ha pa3BUTHE Yy CTYIEHTOB Pa3yMHOro, pe(IeKCHMBHOIO MBIIUIEHUS, CIIOCOOHOTO BBIJIBUHYTh
HOBBIE UJIEH U YBUJIETh HOBbIE BO3MOXKHOCTH.

Ilonxon pa3bopa KOHKPETHBIX 3ajjad M CUTyaludl LIUPOKO HCIOJB3YeTCsl Kak
IpernojaBaTeneM, Tak U CTYJEHTaMH BO BpeMs JIEKLIMH, JJaOOpaTOPHBIX 3aHATHH W aHaiIu3a
Pe3yJIbTaTOB CaMOCTOATENIbHOW paboThl. JTO 00YCIOBIEHO TEM, YTO IPU HCCIECAOBAHUHM U
pelIeHNH KaXJOW KOHKPETHOM 3a/laud HMMeeTcs, KaK IMpaBUIIO, HECKOJIBKO METOZOB, a 3TO
TpeOyeT pa3bopa U OLIEHKHU 1eJIOW COBOKYITHOCTU KOHKPETHBIX CUTYaLHH.

C ToukuM 3peHMs NPUMEHSEMBIX METOAOB MCIOJIB3YIOTCS Kak TpaJulMOHHbIE
MH(POPMALIMOHHO-O0BACHUTENbHbIE JICKIUM, TAaK W HMHTEPAKTHBHAs IOJaya MaTepuajia cC
MyJIbTUMEIUIHON cucteMoil. KoMIbloTepHbIE TEXHONOTMHM B JAaHHOM Cilydae O00eCHedHBaroT
BO3MOKHOCTh Pa3HOIUIAHOBOT'O OTOOpa)KeHMs aJTOPUTMOB M JIEMOHCTPALIMOHHOIO MaTepHala.
Takoe coueTaHue NO3BOJISAET ONTUMAJIBHO MCIIOJIB30BAaTh OTBEIEHHOE BPEMs M PACKpHIBATh
JIOTUKY U COAEPKaHUE TUCLIUIUINHBL

Jlekuuu TmpeAcTaBIAIOT co00il  cucTeMaTHueckue 0030pbl  AupdepeHInanbHbIX
YPaBHEHUHN.

JIaGopaTopHoe 3aHATHE MT03BOJIAET HAYUUTh CTYAECHTA IPUMEHATh TEOPETHUECKHE 3HAHUS
IpU PELICHUH U MCCIEeI0OBAaHUU KOHKPETHBIX 3ajad. JlabopaTopHble 3aHATHs NPOBOAATCS B
TPaJULMOHHBIX ayauTopusx. Ilonxon pa3dopa KOHKPETHBIX CUTyalMid MIMPOKO HCIOJB3YeTCs
KaK IpernojaBaTeleM, TaK UM CTyJEHTaMM IpU I[POBEJEHUM aHalu3a pe3yJbTaToB



CaMOCTOSITENIbHONW paboThl. DTO OOYCIOBIEHO TEM, YTO B IPOLECCE HCCIEAOBAHHS YacTo
BCTPEYAIOTCS 3aJaud, ISl KOTOPBIX €IWHBIX TOJXOJOB HE cymiecTByeT. Kakgas KOHKpeTHas
3ajjaya TpU CBOEM HCCIICJOBAHMM HMMEET MHOXKECTBO IMOJXOAOB, a 3TO TpedyeT pazbopa u
OLIEHKH IIeJIO COBOKYITHOCTH KOHKPETHBIX CUTYAIHH.

Jnist auI ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 30POBbsSI IIPEAYCMOTPEHA OpraHH3alus
KOHCYJIBTAIMI C UCTIOIb30BAaHNEM AIIEKTPOHHOM TTOYTHI.

KOJIH4Y€ECTBO
HCHOHB3yeMBIe HHTCPAKTUBHLIC 06pa30BaTeHLHLIe
CeMeCTp BH}I 3aHATUA HUHTEPAKTHUBHBIX
TEXHOJOI'NH
4acoB
[IpakTrueckue 3aHATHS B peKIMax
3 JI, JIP, CPC | B3aMMOJEHCTBHUS «IIPEMNOJaBaTeNib — CTYICHT» M 137,8
«CTYJICHT — CTYICHT»
HUroro 137,8

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue sawsamus/cemunapul, JIP — nabopamopusie samwamus, CPC —
camocmosmenvras paboma cmyoenma

Tembl, 3aaHUS W BOIPOCHI IS CaAMOCTOSITEILHOW PabOTHl MPU3BAHBI CPOPMHUPOBATH
HaBBIKM TIOMCKAa WH(OpPMAIMH, YMEHHS CaMOCTOSITSIIBHO pACHIUPATh W YIUIyOJIATh 3HAHUA,
MTOJTYYICHHBIC B XOJIC JICKITMOHHBIX U TTPAKTHYCCKUX 3aHATHH.

[Moxxom pa3dopa KOHKPETHBIX CHTYAIlMH MIUPOKO HMCIIONB3YETCs KakK IperojgaBaresieMm,
TaK " CTyJICHTAaMH IPH TIPOBEACHUH aHAIM3a PE3yJIbTaTOB CAaMOCTOSTSIILHOW PaOOTHI.

JUis M1l ¢ OTpaHWYEHHBIMH BO3MOXXHOCTSIMHU 370POBbSI TPEIYCMOTpPEHA OpPTaHHU3AIIHS
KOHCYJIBTAITUH C MCITOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

JIJTst TUIT ¢ HAapYIICHUSIMY 3PCHUS

— B ITIeYaTHOU (hopMe yBETUYCHHBIM MIPUPTOM,

— B )OpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J171s1 T ¢ HapYIICHUSIMH CITyXa:

— B IIe4aTHOM opme,

— B )OpMeE AIIEKTPOHHOTO JIOKYMEHTA.

J171s1t TAIL ¢ HapyIICHUSIMH OTIOPHO-IBUTATEIBHOTO amapara:

— B IIeYaTHOM opme,

— B pOpMeE DIIEKTPOHHOTO JOKYMEHTA.

JUist I ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI TIPEAYCMOTPEHA OpraHU3aIUs
KOHCYJIBTAIMI C UCIIOJIb30BAHUEM DIICKTPOHHOH ITOUTHI.

JlaHHBII TIEpeUeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOydJaronuxcs.

4. OueHoYHble CcpeACTBA JUIA TEKYyNIero KOHTPOJSI  YCeBaeMOCTH U
NPOMEKYTOYHOM aTTeCTAllul

OneHouyHbIE CpeACTBa MpEAHA3HAYEHBI JJIS KOHTPOJS M OLEHKH O00pa30BaTelbHBIX
JOCTUKECHHH oOyyaronmxcs, OCBOHUBILIUX nporpammy y4eOHOI JTUCIUILTAHBI
«duddepennmanpupie 1 pa3HOCTHBIE YPaBHEHHS.

OneHouHble CpeACTBA BKIIOYAET KOHTPOJBHBIE MAaTEPUAbl ISl IPOBEACHHS TEKYILIEro
KOHTpOJIA B (opmMe ompoca, pasHOYpOBHEBBIX 3a/laHU U NMPOMEKYTOUYHOW aTTeCTAlMH B
(opMe BOIIPOCOB U 3a/laHUM K 9K3aMEeHY, 3a4eTy.

OneHouHble CpeACTBa JUIsl MHBAIUAOB M JIMI] C OIPAaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0POBbsI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— Npu HEOOXOAMMOCTH HHBAJIUAAM M JHMIAM C OTrPaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0pOBBS ITPENOCTABIIAETCS JOMOJIHUTEIBHOE BPEMs ISl TIOATOTOBKH OTBETA HA YK3AMEHE;




— P TIPOBEJICHUH NPOLETYPHl OLEHUBAHUS PE3YIbTATOB 00YyUYEHHUS] WHBAINIOB M JIUI] C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbsI IPETYyCMAaTPUBAETCS UCIIOIB30BAHIE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X MHAWBUAYAIILHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOIUMOCTH ISl 00YUAIOIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBbS
U UHBAIMAOB MpOIEAypa OLEHUBAHUSA pPE3YyJbTaTOB OOYYEHHUS IO JUCUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oneHuBaHUs Pe3yibTaTOB OOyUEHHS] WHBAIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3/IOPOBBSI 110 JTUCHUIUIMHE (MOJIYJIIO) TIpeIyCMaTPUBAET MPEIOCTaBICHUE
nHpopMmanuu B ¢dopMax, aJaNTHPOBAHHBIX K OTPAHUYCHHUSAM WX 370POBbS U BOCIPHUSATHS
nH(pOpPMAINH:

JUist U1 ¢ HapyIICHUSIMH 3PSHHS:

— B TIeYaTHOU popMe yBEIHMUECHHBIM MIPpU(TOM,

— B OpMeE DIIEKTPOHHOTO JJOKYMEHTA.

JUist T ¢ HapyIICHUSIMH CITyXa:

— B IIe4aTHOM opme,

— B )OpMeE AIIEKTPOHHOTO JIOKYMEHTA.

JUi1st T ¢ HapyIICHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIe4aTHOM opme,

— B pOpMeE DIIEKTPOHHOTO JJOKYMEHTA.

JlaHHBII TIepeueHb MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOydJarornuxcs.

CTpyKTYypa OlIEHOYHBIX CPEICTB IS TEKYIIeH M MPOMEKYTOYHOM aTTeCTAlMU

Kon HanmeHoBaHUE OLIEHOYHOTO CPEJICTBA
Ne | KonTposupyemsbie pa3aeibl (TEMbI) | KOHTPOIUPYEMOit [TpomexxyTouHas
n/n JMCIMIUTHHBL* KOMIIETEHIIUH Texyumii KOHTPOIb aTTecTalus
(nnu ee yacTu)
OCHOBHBIE IOHATHS U OMNK-1.1 YeTHBIM onpoc, IpoBepKa Bormpoc Ha
1 | onpenenenns Teopuu OINK-1.2 CaMOCTOSITENILHON aK3amene 1-3
nuddepeHInanbHBIX YpaBHEHUH OIK-1.3 HeayIMTOPHOM padoThl,
MIEPBOTO MOPSIJIKA. ) KOHTpPOJIbHAs paboTa 1Mo TemMe
TeopeMsl cyliecTBOBaHUS U YeTHBIM onpoc, IpoBEpKa Bormpoc Ha
eIMHCTBEHHOCTH pernenus 3agaun | OIIK-1.1 CaMOCTOSATEIBLHOMN yKk3amene 4-7
2 | Kommw asst oHOTO ypaBHEHUsI U OIlK-1.2 HeayIUTOPHON paboThI
cucteM U depeHInanbHbIX OIlK-1.3
YpaBHEHHUH.
CBoiicTBa penieHni JIHHEHHBIX OIIK-1.1 VYerHBIH onpoc, IpoBepKa Bompoc Ha
3 OJTHOPOJIHBIX CUCTEM. OIIK-1.2 CaMOCTOATEIHLHOMN sx3amene 8-10
OIIK-1.3 HeayIUTOPHOM PabOoThI
OyHIaMeHTaTbHas MaTpUIla U eé OIIK-1.1 VYeTHBIH onpoc, IpoBepKa Bompoc Ha
4 | cBoiictBa. JIuneiinbie OIIK-1.2 CaMOCTOSITEIIbHOI sKk3amene 11-12
HEOJIHOPOHBIC CUCTEMBI. OIIK-1.3 HeayJUTOPHON pabOThI
Jluneitnpie mudQepeHmatbHbIe YcTHBIN ompoc, mpoBepKa Bompoc Ha
ypaBHeHHs N-oro mopsaaka. Merox | OIIK-1.1 CaMOCTOSITEIEHOM sx3amene 13-17
5 | Bapmanuu MPOU3BOIBHBIX OIlK-1.2 HeayJUTOPHOU pabOTHI
TTOCTOSHHBIX IJIS1 HEOTHOPOTHOTO OIIK-1.3
ypaBHEHHsI N-0Tro NOpsaKa.
JIuneiiHble OTHOPOAHBIE YeTHBIM onpoc, IpoBepKa Bormpoc Ha
muddepennuanbabie ypasaeHus N- | OIMK-1.1 CaMOCTOSITEIIEHOM sx3amene 18-20
6 | oro mopsiaka ¢ MOCTOSHHBIMHU OIIK-1.2 HeayAUTOPHOH paboThl,
koadpdunmentamu. [loctpoeHue OIlK-1.3 KOHTpOIBHAs paboTa 1mo Teme
00IIero penieHusI.
Heonnopoausie ypaBHEHUS C OMNK-1.1 YeTHBIM onpoc, IpoBepKa Bormpoc Ha
7 | moCTOSHHBIMI KO3 PHUIHEHTAMH. OHK—l- > CaMOCTOSITEIIEHOM sKk3amene 21-23
[Towck yacTHOTO pelIeHUSI. OHK—1.3 HeayJIUTOPHOU paboTHI,
' KOHTpPOJIbHAs paboTa 1o TeMe
8 CBoiicTBa HyJel pemeHus OIIK-1.1 VYceTHBIA 0npoc, IpoBepKa Bonpoc Ha
g depeHmanbHBIX YPaBHEHHUH. OIIK-1.2 CaMOCTOSITEILHOU




Teopema llITypma. Pemenue OIIK-1.3 HeayAuTOpHOH paboThI sKk3amene 24-27
JUHEHHBIX AU PepeHaTbHBIX
ypaBHEHHH C TOMOIIBIO PSIIOB.
3aBUCUMOCTb PELICHUS OT OIIK-1.1 YcTHBIN onpoc, MpoBepKa Bormpoc Ha
9 HavaJIbHBIX 3HAYEHUHA U OIIK-1.2 CaMOCTOSATEIBLHOMN sKx3aMmene 28-30
[1apaMeTpoB. OIIK-1.3 HeayuTOpHOH paboThI
OnHOpPOAHBIE CUCTEMBI JIMHEWHBIX OIK-1.1 VYceTHBIN onpoc, IpoBepka Bonpoc Ha
10 mddepeHInanbHBIX YpaBHEHUH C OIK-1.2 CaMOCTOSITEIbHON sk3aMene 31-33
MTOCTOSTHHBIMU KO3 QHITEHTaMH. OTK-1.3 HeayIuTOpHOH paboThl,
[ocTpoenne o01IETO PELICHHS. ' KOHTpOJIbHAs paboTa 1o TeMe
JInneliHbIe HEOAHOPOIHBIE OIK-1.1 VYceTHBIN onpoc, IpoBepka Bonpoc Ha
11 | CHCTEMbI C IOCTOSHHBIMH OIK-1.2 CaMOCTOSITEIILHOM sKk3ameHe 34-35
koo durmenTamu. ITorck OIK-1.3 HeayIuTOpHOH paboThl,
YaCTHOTO PELICHHSI. ' KOHTpPOJIbHAs paboTa 1o TeMe
VYcroitunBocTs 1o JIsmyHOBY. YcTHBII onpoc, MpoBepKa Bormpoc Ha
I'eomeTpuueckas HHTEPIPETALIHSL OTK-1.1 CaMOCTOSITEIILHOM sK3amene 36-38
12 YCTOPI‘II/IBOSTI) HYJICBOTO PEIICHUS | e 1 s Heay/InTOpHON paboThI
OJTHOPOJIHOM CHUCTEMBI OTK-1.3
mddepeHInanbHBIX YpaBHEHUH C
HOCTOSTHHBIMHU K02 dureHTamu.
Jlemma JlsmyHnoBa. Teopema OIlK-1.1 YcTHBII onpoc, MpoBepKa Bormpoc Ha
13 | YeraeBa. Y CTOHUMBOCTD 11O OIlK-1.2 CaMOCTOSITENILHOM sKk3amene 39-41
epBOMY NPHOIHIKEHHIO. OIlK-1.3 HeayJIMTOPHOU paboThI
IToBeneHue TpaeKTOpUi TMHEHHON YcTHbI onpoc, TpoBepKa Bomnpoc Ha
OJTHOPOJIHON CUCTEMBI OIIK-1.1 CaMOCTOSATEILHOMN sKk3aMmene 42-45
14 | nuddepeHIMaNbHBIX YpaBHEHHN OIlK-1.2 HeayJIUTOPHOU paboTHI
BTOpOTO nopsaka ¢ moctosHubiMu | OITK-1.3
K03 dHUIEHTAMH.
HeBbipok/IeHHbBIE TTOJIOKEHUS OIK-1.1 YcTHbI onpoc, TpoBepKa Bomnpoc Ha
15 | paBHOBECHS aBTOHOMHOI:/I CHCTEMBL | w15 CaMOCTOXTeHLuHOFI sk3ameHe 46-48
BTOPOTO MOPsIIKA. yCTOI/IjII/IBOCTL OIK-1.3 HeayAUTOPHOM padoTsI
NEPUOANYECKUX PEIICHUI.
Kpaessie 3agaun. OIIK-1.1 VYceTHBIH onpoc, IpoBepka Bonpoc Ha
16 OIIK-1.2 CaMOCTOSITENILHON sKk3amene 49-52
OIlK-1.3 HeayIUTOPHOU PabOThI
YpaBHEHUS ¢ YaCTHBIMH OIIK-1.1 VYceTHBIH onpoc, IpoBepka Bonpoc Ha
17 | npousBoaHbIMU TiepBoro nopsiaka. | OITK-1.2 CaMOCTOSITEIIbHOM sK3amene 53-55
OIIK-1.3 HeayIUTOPHOM PabOoThI

TunoBbie KOHTPOJIbHBbIE 3aJaHUSl WJIM HHbIe MaTepHaJibl, He00XOAMMbIe s
OLEHKU 3HAHMH, YMEHHUi, HABBIKOB M (MJIH) ONbITA JAeATEJIbLHOCTH, XapaKTePU3YHIIHNX
Tanbl GOpMHUPOBAHUS KOMIIETEHUMH B Mpolecce 0CBOeHHsI 00pa30BaTe/JIbHOM MPOrpaMMBbl

Bonpoch 1151 ceMHHApPOB, KOJIJIOKBUYMOB, cO0ece10BaHUSA

BMJIET 1

1. Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH ISl JINHEHHBIX CUCTEM.

2. Teopema JInyBuiIs Ui TMHEHHBIX OJHOPOTHBIX CUCTEM.

3. 3agava. YpaBHEHHS B NOJHBIX TU(depeHnraiax u IpUBOASIIAECS K HAM.

BUWJIET 2
1. Ilpocreiimue ki1accel OOBIKHOBEHHBIX U PepeHIInaNbHbIX YpaBHEHUN
MIEPBOTO MOPSJIKA.
2. CBolicTBa pelIeHH TMHEHHBIX 0OTHOPOIHBIX CUCTEM (TeopeMmsl 1, 2, 3).
3. 3amava. OtHOPOJHBIE YPABHEHUS U MPUBOISIIUECS K HUM.

BUJIET 3



1. V1BepkaeHHe o MpeCTaBICHUN PEIICHNS] HEOJHOPOIHOW CUCTEMBI,
CIIC/ICTBHE.

2. Jlemma o uHEHHOM He3aBUCHMOCTH (DYHKIHMI BUaa X e

3. 3aga4a. YpaBHEHUsI, HE Pa3pEIICHHBIE OTHOCUTEIILHO IIPOU3BOTHOIA.

AjX

BWJIET 4
1. Teopema cymiecTBOBaHHUS M €AMHCTBEHHOCTH pemeHus 3aaauu Ko mis
JMHEHHOTO ypaBHEHHUS N-0TO MOPSIKA.
2. [Tonck 9acTHOTO PELICHUS JTMHEHHOT0 HEOAHOPOIHOTO YPAaBHEHHS C
MOCTOSTHHBIMH Kod(ppunimeHTamMu (pe30HaHCHBIHN CIydaid).
3. 3amava. YpaBHEHHS C pa3/IeICHHBIMHU U Pa3ICISIOIUMUCS IEPEMEHHBIMU H
MPUBOASAIIUECS K HUM.

BUJIET 5
1. Teopema o rmaaxoctu peueHui nuddepeHIanIbHbIX ypaBHEHUH.
2. [TonmkeHne mopsIKa JJMHEWHOTO OTHOPOTHOTO MU (HEPEHIIHATHEHOTO
YpaBHEHHUS.
3. 3anmava. JInHeiHbIe ypaBHEHUS MTEPBOTO TOPSIIKA.

KoMmuiekT 3a1aHuil 1)1 KOHTPOJIbHOH padoThI

Tema 1. luddepenunansHpie ypaBHEHUS IEPBOTO MOPSIKA.

3aganue: OnpeenuTh THIT U PEIIUTh Kaxaoe auddepeHnnanbHoe YpaBHEHHE TIEPBOTO
MOpSI/IKA.

Bapuant 1

1. 2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e¥ +2y

3.dy + (xy —xy3)dx = 0;

4. x?y' — 2xy = 3y;

5.y —1=e*%,

Bapuant 2

1.ysinx +y cosx = 1;

2.2x3+y=xy;

3.x(x— 1y +2xy =1,
4y

4y —-1= x(x+1)’

5.xy — 2y = —2x2.
Tema 2. JIuddepennmanbabie ypaBHEHUS BBICIIHX ITOPSIKOB.
3ananue: PemnTh ypaBHEHHE.
Bapuant 1

’ !2 ’ .
l.xyy —xy —yy =0,
2_ xy(s) — y(4) = O,
3.y® —2y"+2y" =2y +y =0;
: y'@ + 8;;”’ + 16y = 0;
5.y + 5y + 6y = cos 2x;
6.y "+ 4y + 3y = cosx;
7.y "+ y = tgx;
8
9

SN

" ’ e
Y Ty =
.x%y"—3xy' + 3y = 5x% — x;
10. x?y" — xy ' — 3y = 5x*.
Bapuanr 2



1.y =7y "+ 16y — 12y = 0;

2.y® +4y" +8y" + 16y + 16y = 0;
"2 '

3.y =4 -1

4, xy" = y'lny;;
" ' 1

Sy +y = cosx’

oy -5

7.y"— 4y + 3y = sinx;

8.y"— 5y + 6y = sin 2x;

9.x%2y" —3xy + 3y = 5x? — x;

10. x%2y" — xy'— 3y = 5x*.

Tema 3. Cuctemsl 1uddepeHnanbHbIX ypaBHEHUH.
3aganue: Pemnth cucteMy ypaBHEHHUH.

Bapwanr 1
x' =y,
1.4 y = —4x+ 4y,
z ==2x+y+2z

x' =2x+ 6y — 15z
2.4 y=x+y-5z
z =x+2y— 6z
3{x'=—x—2y+2et,
|y = —2x + 2y + 5e.
4{ x = 4x + 2y,
|y = —x+y+2et.
Bapuant 2
x'=9x — 6y — 2z,
1.4y =18x — 12y — 3z,
z' =18x — 9y — 6z.
x =4x + 6y — 15z,
2.{y'=x+3y—52,
z =x+2y—4z
3{ x = —x+ 3y,
"y =—x+3y+et.
{x'=4x+y—e‘2t,

4 ’
y = —=5x —2y.

3adyeTHO-3K3aMEHAIIMOHHbIC MAaTepHAJIbl UIA NPOMEKYTOYHOH  aTTecTaluu
(3x3ameH/3a4er)

Bonpocs! 1J1s1 NOATOTOBKH K 3K3aMeHY

1. ITonsitue uddepeHunanbHOrO ypaBHEHHsT M ero pemeHus. 3agava Komrm.
[Ipocreiimue kiacchl OOBIKHOBEHHBIX AM(QepeHInanbHbIX ypaBHEHUH MepBOro mopsjaka (c
pa3fessAIoIUMUC TIepEMEHHBIMH, OJIHOPOJHbIE, JHHEWHBbIE ypaBHEHHs MEPBOro MOpsIKa, B
MOJHBIX TU(pepeHnnanax).

2. TeopemMa  CymIeCTBOBaHUS W eAUHCTBeHHOcTH  Ilukapa s omHOro
middepeHnanbHOro ypaBHeHUs U cucteM (0e3 okas3aTenbcTB). Teopema CyIIecTBOBaHHUS
[leano (6e3 mokazatenbcTBa). Teopema CyIIECTBOBAHUS W €JUHCTBEHHOCTH JUISL JIMHEHHBIX



cucreM (0e3 gokazaTenscTBa). Teopema o riaagkocTu peneHnit tuphepeHanTbHbIX YpaBHEHHH.

3. CBoiicTBa peneHni JTMHEHHBIX OTHOPOJHBIX CHCTEM (Teopemsl 1, 2, 3).

4. CBoiicTBa pelieHni JMHEWHBIX OJIHOPOAHBIX CUCTEM (TeOopeMsl 4, 5).

5. Teopema JInyBuILIs U1l TIMHEUHBIX OJJHOPOIHBIX CUCTEM.

6. @yHnaaMeHTanpHas MaTpULa U €€ CBOICTRA.

7. JIuneiiHbIe HEOJHOPOAHBIE CUCTEMBI MU(PEepEHINATBHBIX YPaBHEHHH. Y TBEPKICHUE
O TIPE/ACTABJICHUH pEIICHUS HEOJHOPOTHOW CHUCTEMBI, CIEACTBHE. MeTol BapHaluu
MIPOU3BOJIBHBIX ITOCTOSTHHBIX ISl IIOMCKA YAaCTHOTO PEIICHHs] HEOTHOPOIHON CHCTEMBI.

8. Jluneitnbie auddepeHUaTbHBIE YpaBHEHUSI N-ro mopsiaka. CBeaeHue K JIMHEHHOM
cucreme. Teopema CyIIeCTBOBaHHSA M €JMHCTBEHHOCTH peuleHHs 3amadn Komm i TuHeiRHOoro
YpaBHEHUS N-TO MOPSIKA.

9. CpoiicTBa pemeHUH JIMHEHHBIX OJHOPOAHBIX TU(PEepeHINATBHBIX yPAaBHEHUH N-TO
nopska (teopemst 1, 2, 3).

10. CpoiicTBa pemieHHd JMHEHHBIX OJHOPOIHBIX AU(D(HEepEeHIINATBFHBIX YPaBHEHHH N-TO
nopsiika (Teopemsl 4, 5, Teopema JInyBusis).

11. TloHmxkeHne MOpsIKa TUHEHHOTO OJTHOPOTHOTO AP HEPEHITNATHHOTO YPAaBHEHHS.

12. [louck 4YacTHOTO pEHICHWS HEOMHOPOJHOTO YPAaBHEHUS METOJOM BapHAIHH
MIPOU3BOJIBHBIX ITOCTOSTHHBIX.

13. JluneiiHble ypaBHEHHS N-OT0 TMOpPSAIKAa C MOCTOSHHBIMHA  KOA((HUIIHMEHTaAMH.
[IpencraBnenne o0IIEro peNIeHUs B CITydae pa3IHIHBIX XapaKTePUCTHUECKIX YHCEIL.

14. JleMMa 0 THHEHHOI He3aBHCHMOCTH (yHKIMH BHa X eMX,

15. IIpencraBieHne oOIIEro PEHICHUS B CITydae KPATHBIX XapaKTePUCTUISCKUX YUCEIT.

16. [IpencraBnenne OOMIETO pEUICHUS JTHHEWHOTO YpaBHEHHUS N-TO TOpPSIKAa B Clydae
YpaBHEHHMSI C BELIECTBEHHBIMU KOAPPHUITMEHTAMHU.

17. JIuneiiHbie HEOAHOPOJIHBIE YPAaBHEHMsI ¢ TOCTOSHHBIMU Kodddummentamu. Ilowck
YaCTHOTO PEIICHUS METOJIOM HEOIPECIICHHBIX KOA(PPUITNEHTOB (HEPE30HAHCHBIHN CITyJaif).

18. JIuneiiHbIe HEOAHOPOIHBIE YpPAaBHEHMsI ¢ TOCTOSHHBIMU Kodddumumentamu. Ilowck
YaCTHOTO PEIICHUSI METOJIOM HEOTPEICICHHBIX KOO(PGHUIINEHTOB (PE30HAHCHBIN CITyJaii).

19. JIuneiiHbie HEOAHOPOIHBIE YpPAaBHEHMsI ¢ TOCTOSHHBIMH Kodddummentamu. Ilowck
YaCTHOTO pEIIECHUS METOJOM HEOMNpPEeIeICHHBIX KOI(PPUIIUEHTOB (Ciayuyall ypaBHEHUS C
BEIIIECTBEHHBIMH KO3 PHuIimeHTaMn).

20. OHOPOHBIE CHCTEMBI C MOCTOSHHBIMHU Kodddunnentamu. [IpencraBienue oomero
pElICHUS B CIy4yae MaTPHUIIbl IPOCTON CTPYKTYPHI.

21. VTBepkJeHHEe O BEIIECTBEHHOCTH OOIIEro pelieHus B Cilaydyae BeIIeCTBEHHOMN
MaTpHUIIbL.

22. Bux oOmero pemieHds JUHEHHOH OIHOPOAHOW cHucTeMbl auddepeHInanIbHbIX
YpaBHEHMI B clyyae MaTPHUIbl OOLIETr0 BUA.

23. Meton HeompeaeleHHbIX KO3(PPHUIIMEHTOB TOKMCKA OOIIEro PEIICHHsS OIHOPOIHOU
CUCTEMBI C IOCTOSHHBIMU K03 uLineHTamMu.

24. HeoqHOpONIHBIE CHUCTEMBI C MOCTOSHHBIMH Kod(¢unuentamu. I[louck yacTHOro
pELIeHHs METOI0M HEOIPEIeIeHHBIX KOAPPHUIIMEHTOB (HEPE30HAHCHBIN CITyUait).

25. HeogHOpOIHBIE CHUCTEMBI C MOCTOSHHBIMH Kod(¢unuentamu. I[louck wyacTHOro
pELIeHHS METOI0M HEOIPEIeIeHHBIX KOAPPUIINEHTOB (PE30HAHCHBIN CiTyYaii).

26. HeogHOpoIHBIE CHUCTEMBI C MOCTOSHHBIMH Kod(¢unuentamu. I[louck wyacTHOro
peleHusl METOJIOM HeolpeeeHHbIX K03()(QUIIMEeHTOB (BELIECTBEHHBIN ciTydail).

27. Omnpenenienue ycroiunBocty 1o JliamyHoBy. CBeeHUe UCCIEI0BaHUS yCTOWYMBOCTH
HEHYJIEBOI'O pelIeHHs K HCCIEJ0BAaHMIO YCTOMYMBOCTH HyJEBOro pemeHus. ['eomerpuueckas
WHTEpIpeTaIus.

28. Teopema JlsnyHoBa 00 ycTOMUMBOCTM 1O MepBOMYy mNpuOmKeHuo (6e3
nokazatenbctBa). Kputepuit Paycca-I'ypBuia (6e3 nokazareinbcTBa).

29. TloBenenue TpAeKTOpPU JUHEWHBIX OJHOPOJHBIX cUCTEM AU depeHInaTbHBIX
YPaBHEHHI BTOPOTO MOPS/IKA C TIOCTOSHHBIMU KO3 puureHTamu (y3em, ceaso).



30. [ToBenenue TpaeKTOpHiA JUHEHHBIX OJHOPOJHBIX cUCTeM AU hepeHTHaTBHBIX
ypaBHEHHIA BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 uureHTamu ((hoKyc, LEHTP).

31. IloBenenue TpPACKTOPHA JUHEHHBIX OJHOPOJHBIX cUCTeM AU depeHITnaTbHBIX
YPaBHEHHII BTOPOrO MOpsSAKA C MOCTOSHHBIMU KOS(QGUIMEHTAMH (JUKPUTHYECKUN y3el U
ciy4qaii Ay # 0, A2 # 0).

32. IloBenenne TPACKTOPHA JMHEHHBIX OJHOPOMHBIX cHcTeM auddepeHnnanbHbIX
YpaBHEHHI BTOPOTO MOPSIKA C TOCTOSHHBIMU K03 huimenTamu (BBIPOXKICHHBIN y3€1 U CIyJan
M=22=0).

33. Jluneiinbie pa3HOCTHBIE ypaBHEHHS BTOporo nopsaka. Teopemsr 1, 2, 3.

34. JluneiiHble pa3HOCTHBIE YpaBHEHHs BTOPOTO nopsiaka. Teopemsl 4, 5, 6.

OpHopomHBIE  Pa3sHOCTHBIE  ypaBHEHHST  BTOPOTO  MOpSAKA  C
Ko punmeHTamu.

IIOCTOSTHHBIMU

Kputepuu oneHuBanus pe3y/ibTaToB 00y4eHUs!

Ornenka Kputepun orieHMBaHUS 110 YK3aMEHY
Bhicokuii OLEHKY ~«OTIMYHO»  3aCIyKHMBACT ~CTYICHT, OCBOMBIIIMK 3HAHUS,
YPOBEH «5% YMEHHS, KOMIETEHLMH M TEOPETHYECKHH MaTephal 6e3 mpobenos;
(oTmiramo) BBITIOJTHUBIIIMKM BCE 3aJIaHUs, MPEAYCMOTPEHHBIC YJeOHBIM IUTAHOM Ha
BBICOKOM KauyeCTBCHHOM YpOBHE; MIPAKTHYECKUE HaBBIKA
poecCHOHATEHOTO TPUMEHEHUST OCBOSHHBIX 3HAHUH C(HOPMUPOBAHEI.
Cpennuit OIICHKY «XOpOIII0» 3aCIy)KHWBAET CTYACHT, MPAKTUYCCKH ITOJTHOCTHIO
YPOBEHBb «4» OCBOMBIIMN 3HAHUS, YMEHHUSA, KOMIIETEHIMH U TEOPETUUYECKHUI
(xoporo) MaTrepual, ydeOHbIe 3aJaHUs HE OIICHCHBI MaKCUMAJIbHBIM YHUCIIOM
OaJIJIOB, B OCHOBHOM C(HOPMUPOBAT MPAKTUICCKUE HABBIKH.
[Toporoserit OLICHKY «YyJIOBJIETBOPUTENILHO» 3acly’KUBAe€T CTYJEHT, YacTUYHO C
YPOBEHB «3» npoGeriaMd  OCBOMBIIMN  3HAaHUS, YMEHHUS, KOMIIETEHIUH U
(YIOBIETBOPHUTE | TEOPETHYECKUH MaTepuan, MHOTHE Y4yeOHbIe 3aJaHus Jubo He
JIHO) BBIMIOJIHWI, JIMOO OHM OICHEHBI YWCIOM OauioB OJM3KUM K
MUHHMAaJIbHOMY, HEKOTOpBIE MPAKTUUYECKIE HaBBIKU HE CHOPMHUPOBAHBI.
MuHuManbHbI | OIEHKY «HEYJIOBJIETBOPUTEIHHOY» 3aCIyKUBAET CTYJIEHT, HE OCBOUBILNN
YPOBEHB «2» 3HAHMSI, YMEHUsS, KOMIIETEHIIMN U TEOPETUYECKUI Marepuall, ydeOHbIe
(HEYIOBJICTBOPH | 3aJlaHUS HE BBIMIOJIHWI, IPAKTUYECKHE HAaBBIKU HE CPOPMHUPOBAHBI.
TEJILHO)

Kputepuu oniennBanusi 1o 3auery:
«3aUTEHO»: CTYICHT BIaJICeT TEOPETUYECKUMHU 3HAHUSMU [0 JAHHOMY pasJieny, AOMyCKaeT
HE3HAYUTENIbHbIE OIMUOKHU, CIPABISETCS ¢ MaTepraloM 0e3 BUIAMMBIX 3aTPyIHEHMIA; CTYICHT
yMeeT TMpaBWIbHO OOBSICHATH MaTepuaj, MOAKPEIUIsisl ero MNpuMepaMu, |, TPUMEHSS
MOJTy4E€HHBIE 3HAHUS IPU PELICHUH MTPAKTUUYECKHUX 3a/1a4.

«HE 3a4YTCHO»: MAaTCpHall HC YCBOCH HJIM YCBOCH YACTUYHO, CTYACHT 3aTPYAHACTCA NPHUBCCTU
MNpUMCEPBI, pCHIACT 3aJadud € BUAHUMBIMU 3aTPYAHCHUAMU; HJOBOJIBHO OFpaHH‘ICHHBII;'I 00BeM
3HAHUM TCOPECTUYCCKOI'O MaTCpualia.

OLIeHOLIHLIe CpeacTtBa UIs HWHBAJIMAOB U JIMI C OIpaHUYCHHBIMHU BO3MOXHOCTAMU
3A0pPOBbA BI)IGI/IpaIOTCSI C YUCTOM UX UHAUBUAYAIBHBIX HCI/IXO(I)I/IBI/ILICCKI/IX 0COOEHHOCTEH.

— IIpu HeO6XO,[[I/IMOCTI/I HHBaAJIMAaAM MU JiMaM C OrpaHUYCHHBIMH BO3MOXHOCTAMU
3A0POBbA MPEAOCTABIACTCA NOIIOJIHUTCIIBHOC BPEMS IJIs IIOATOTOBKU OTBETA HA 9K3aMCHE,

— IIpHU TPOBCACHUU MPOLUCAYPbI OLICHUBAHUS PE3YJILTATOB o6yquI/1;1 HHBAJIMJO0B W JIUIT C
OrpaHUYCHHBIMH BO3MOXKHOCTAMU 3O0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHHUYCCKUX
CpeaCTB, HCOGXOI[I/IMBIX HM B CBA3U C UX UHIUBHUAYAJIbHBIMU OCOGCHHOCTHMI/I;



— TP HEOOXOIUMOCTH ISl 00YUArOIIUXCS ¢ OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 370POBBS
U UHBAIMAOB MpOIEAypa OLEHUBAHUSA pPE3YyJbTaTOB OOYYEHHUS IO JUCLUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oneHMBaHUs PE3yIbTAaTOB OOyUYCHHSI WHBAIMIOB U JIUI C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3/IOpPOBBSl 110 JUCHMIUIMHE (MOJIYJIO) TPEIyCMaTPUBAET NPEAOCTABICHHUE
uHpopmanuu B (popMax, aganTUPOBAHHBIX K OTrPAaHMUYCHHSIM WX 370POBbS W BOCIPHSITHS
uH(pOpMAINH:

JUist U1 ¢ HApyIICHUSIMH 3PSHHSL:

— B 1e4aTHo# (hopMe yBEIMYCHHBIM HIPUPTOM,

— B )OpMeE AIIEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B TiedaTHoOM (opme,

— B OpMeE DIIEKTPOHHOTO JJOKYMEHTA.

JUi1st UL ¢ HapyIICHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapara:

— B Ile4aTHOM opme,

— B )OpMeE AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIA TIepeueHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

5. [lepeuenb y4eOHOIi TuTEpaTyphbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1. YueOHasi 1urepaTypa

1. ®ununmos, Anekceit ®enoposud. Beeaenue B Teoputo muddepennmanbupix / A. O.
@unmunmos. — U3a. 5-e - Mocksa : URSS : [JIEHAH/I], 2022. - 248 c. - (Kimaccuyeckwnii yueOHUK
MI'Y). — ISBN 978-5-9519-2865-8.

2. ®ununmos, Anekceit @enopoBuy. COOpHUK 3a1a4 110 AU GEepeHITUATHEHBIM
ypaBHeHusIM : [6osiee 1400 3amau ¢ otBetamu] / A. @. @ununmos. - U3a. 9-e. - Mocksa : URSS,
2022. - 240 c. - (Knaccuueckuit yueonuk MI'Y). - ISBN 978-5-9519-2872-6.

3. Coopuuk 3ama4 1o AuddepeHImaIbHbIM YPaBHEHUSAM W BAPHAIIMOHHOMY
ucuucienuto : yaeonoe nocodue / B. K. Pomanko, H. X. Araxanos, B. B. Bnacog, JI. H.
KoBasienko. - 6-¢ u3a. - Mocksa : Jlabopatopus 3uanuit, 2020. - 222 c. - URL:
https://e.lanbook.com/book/135528. - ISBN 978-5-00101-799-8.

4. Xennep, B. K. O6pikHOBeHHBIC MU PepeHInaTbHBIC YPAaBHEHUS, BAPHAITMOHHOE
MCUYHUCIICHUE, OCHOBBI CIICIIUATBHBIX (DYHKIUI U MHTETPaIbHBIX YPaBHEHUH © yueOHOe mocobue /
B. K. Xennep, T. C. benozeposa, M. B. Xennep. - Cankr-IleTepOypr : Jlans, 2022. - 320 c. -
URL.: https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

5. lemunosuy, b.I1. Yucnennsie MeTopl ananuza. [Ipubmmkenue GyHKINN,

i depeHnnanbHble ¥ HHTErPalIbHBIC YpaBHEeHUs : yueOHoe mocobue / B.I1. JlemumoBuy,
N.A. Mapomn, 2.3. IllyBanosa. - 5-¢ u3., crep. - Cankr-IletepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

6. Xennep, B. K. O6pikHOBeHHbIe MU (DhepeHInanbHble YPaBHEHUS, BAPUAIIMOHHOE
MCUYHUCIICHNE, OCHOBBI CIICIIUAIBHBIX (DYHKIUI U MHTETPAIbHBIX YPaBHEHUH ;| yueOHOe mocobue /
B. K. Xennep, T. C. benozepoBa, M. B. Xennep. - Cankr-IlerepOypr : Jlans, 2022. - 320 c. -
URL.: https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

7. Nemunosud, b.I1. Yucnennsie MmeTop! aHanu3a. [Ipubmmkenne QyHKINH,
muddepeHnanbHbIe ¥ HHTErPAIbHBIC YpaBHEHUS | yuebHoe mocoobue / B.I1. JlemumoBuy,

N.A. Mapos, 3.3. lllyBanosa. - 5-e u3a., crep. - Cankr-IlerepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.2. llepuoanyeckas JiuTeparypa
1. Basrwl manneix komnanuu «Mct Beroy http://dlib.eastview.com
2. DnekrponHas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/



http://dlib.eastview.com/
https://grebennikon.ru/

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJIie COBPeMEHHbIe NMPO(ecCHOHAIbHbIE 0a3bl
JAAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbBIE CHCTEMbI
J1eKTPOHHO-0ubImoTeuHbIe cucteMbl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anexrponnas oudnuorexa (HIb) http://www.elibrary.ru/

ITonHoTekcTOBEIE APXWBBI BEAYIIUX 3allaHbIX HAYYHBIX XYPHAJIOB HA Poccuiickoi
nnaT(bopMe Hay4HbIX )ypHanoB HOUKOH http://archive.neicon.ru

7. HamwmonanmbHast dMeKTpoHHass  OuOnworeka (AOCTynm K DJIEKTpOHHOW  OmOmmoTeke
auccepTaiuii Poccuiickoit rocynapcrsentoit ouodmmorexu (PI'b) https://rusneb.ru/

8. Tlpesuaentckas oubmuoreka um. b.H. Enpumna https://www.prlib.ru/

9. DnexrponHas koymeknus Okcdopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlexropuym TB" http://www.lektorium.tv/

18. VumBepcurerckas uHpopmarmontas cuctema POCCHS http://uisrussia.msu.ru

o rwNE

HNudopmanmonHbie ClIpaBOYHbIE CHCTEMbI:
1. KoucynperanT Ilmtoc - cnpaBoyHast mpaBoBasi cucteMa (JIOCTYII IO JIOKaJIbHO CeTu ¢
KOMITHIOTEPOB OMOIMOTEKN )

Pecypcbl ¢cB00OIHOTO 10CTYHA:

1. AwmepukaHcKkas rmareHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKHUX auccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlennnka (http://cyberleninka.ru/);

4. MHuHHCTEPCTBO HAayKH U BbICIIEro 0Opa3oBanus Poccuiickoii deneparyn
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Wudopmanmonnas cuctema "EnuHOe OKHO T0ocTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas komtekuus nupoBbIXx 00pa3zoBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. dexepanbHbIi HEHTP HHPOPMALIMOHHO-00pa3oBatenbHbIxX pecypcos (http://fecior.edu.rul);

9. IIpoekt I'ocymapcTBEeHHOTO MHCTHTYTa pycckoro si3bika uMeHn A.C. [Tymkuna
"Oo6pazoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouno-uH(popmanroHHsIi mopran "Pycckuii si3pik" http://gramota.ru/;
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11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. CnoBapu u sunukioneauu http://dic.academic.ru/;

13. OOGpa3oBarenbHblil mopTan "Yueba" hitp://www.ucheba.com/;

14. 3axonompoekt "O6 oOpazoBanuu B Poccuiickoit @enepanmn'. Borpocsk! u otBeTh! http://xn--
273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe M HHGopManHoHHbIe pecypcbl KyoI'y:

1. Cpena moayneHOro AuHaAMu4eckoro o0y4enus http://moodle.kubsu.ru

2. baza y4eOHBIX ITaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, ITyOIMKaui 1 KOH(EpEHITHHA
http://mschool.kubsu.ru/

3. bubnmnoreka nHHOpMAIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTEIBHBIX
texnojorui http://mschool.kubsu.ru;

4. DnextpoHHbIi apxuB qokymenToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE OO0pa3zoBaTeNbHBIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuun KyOI'Y u Hayuno-meroguueckoro xypHana "IIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3aHHMsl [Jisi OOYYAKIIUXCH MO OCBOCHHK) TUCHUILIUHBI
(MoayJis1)

ITo kypcy mHpemycMOTpPEeHO TPOBEACHHE JICKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCs
OCHOBHOHM TEOpPETHUYCCKHIA MaTepHaj, Ja00paTOPHBIX 3aHATHH, IMO3BOJIIONINX CTYyJICHTaM B
MOJIHOM Mepe O3HAKOMUTHCS C TOHATHEM Ju(QepeHITMaIbHBIX YpaBHEHUH W OCBOUTHCS B
PEIICHUH TTPAKTHYECKHUX 3ajad.

BaxknedmM 3TamoM Kypca SBJISETCS CaMOCTOSATEIbHas paboTa 10 JIUCIHTUIHHE
«JInddepennmanpabie ypaBHSHU.

enpt0o camocTOsATENHLHOM pabOTHl OakanmaBpa SBIAETCS YIUIyOJICHWE 3HAHUH,
MOJIyYEHHBIX B pe3yjbTaTe ayJIUTOPHBIX 3aHATUNA. BbipaOaThiBatoTCsl HABBIKM CAMOCTOSITENILHOM
paboThl. 3aKpETISIOTCS OMBIT U 3HAHUS, TOJyUYEeHHbIE BO BpeMsl 1aO0paTOPHBIX 3aHITHH.

CamocrosiTenbHasi paboTa CTYJIEHTOB B XOJ€ HW3Y4YEHHs IJUCLMIUIMHBI COCTOMT B
BBIMIOJIHEHUN  WHAMBUAYAJIbHBIX  3aJaHMM, 3aJaBaeMbIX  I[pernojaBaTesieM, BeIyLIUM
nmabopaTopHbIe 3aHATHS, MOJATOTOBKM TEOPETUYECKOT0 MarepHaia K JabopaTOpHBIM 3aHSITHSIM,
Ha OCHOBE KOHCIIEKTOB JICKIUI M y4eOHOW JIUTEpaTypbl, COTJaCHO KaJeHAApHOMY IUIaHy U
MOATOTOBKH TEOPETUYECKOr0 MaTepuaja K TECTOBOMY ONpOCY, 3a4eTy M 3K3aMEeHY, COrJIacHO
BOIIPOCaM K IK3aMEHY.

VYkazanus 1mo ohopMIICHHIO paboT:

- paboTa Ha 1a0OpPATOPHBIX 3AHATHSAX U KOHCIEKTHI JIEKIUH MOTYT BBINOJHITHCS Ha
OTJIENIbHBIX JIUCTaX JIMOO HETOCPECTBEHHO B paboueil TeTpaau;

- oopMIICHHE UHIUBUTYaTbHBIX 33JaHUN KEJIaTeIbHO Ha OTAETbHBIX JINCTaX.

[IpoBepka WHAMBHAYAIbHBIX 33aJaHUl O TeMaM, pa3o0paHHBIM Ha JTabOPaTOPHBIX
3aHSTUSIX, OCYILIECTBIISETCS Yepe3 HeAeI0 Ha TeKYIeM J1a0opaTOPHOM 3aHATHH, TUO0 B TEUCHUE
HEJENU TOCTIE 3TOT0 3aHATUS HA KOHCYJIbTAllUU.

Jlis pa3bsCHEHHsS HEMOHATHBIX BOIPOCOB JIGKTOPOM M AaCCHCTEHTOM €KEHEAETbHO
MIPOBOJIATCS] KOHCYJBTALUU, O BPDEMEHH KOTOPBIX TPYTIIBI H3BEIIAIOTCS 3apaHee.

B ocBoeHUM AWCIHUILIMHBI MHBAIMAAMHU U JIMIIAMU C OrpaHU4YC€HHBIMU BO3MOXKHOCTAMU
310pPOBbiA OOJIBIIIOE 3HAYCHHE HMEET WHIUBHUAYyAJIbHAA yqe6Ha;I pa60Ta (KOHCYJIBTaI_II/II/I) —
JAOIIOJIHUTEIIBHOC Pa3bsACHCHUC yqe6Horo Marepualia.

I/IHILI/IBI/II[yaJ'ILHHe KOHCYJIbTalU 110 MNPCAMETY ABJIAKOTCA  Ba*KHbBIM (paKTOpOM,
CHOCO6CTBYIOH_II/IM WHIAUBUYATIU3alUA 06y‘-IeHI/IH N YCTAHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTa
MCXKAY IIperoAaaBaTciicM U O6y‘-IaIOIJ_II/IMC$I HHBAJIMAOM WK JIMOOM C OIpaHUYCHHBIMUA
BO3MOKHOCTSAMH 300POBbAI.
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7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne 1o JUCHUILInHEe (MOLYJII0)

HanmenoBanue yueOHOI ay IUTOPHUH, €€ OCHAIIIEHHOCTh

No Buj pabor
000pyIOBaHUEM U TEXHUYECKUMHU CPEJCTBAMH 00YUCHHS
1. JlexuuoHHbIE 3aHATUS | AyauTopus, YKOMILJIEKTOBaHHAs CHEeUaATN3UPOBAHHON
MeO€eJIbI0 U TEXHUYECKUMU CPEJCTBAMHU 00yUYEHUS
2. JlaGopaTtopHble 3aHATHS | AyaUTOpHUS, YKOMILJIEKTOBaHHAs CHELMATM3UPOBAHHOM
MeOENnpl0 M TEXHHYECKUMH  CpeICTBaMu  OOydeHus,
KOMIIBIOTEPaMHU, IPOEKTOPOM, IPOrpaMMHBIM 00eCICUEHUEM
3. [IpakTnueckue 3aHsATHS | AyauTOopHs, YKOMILJIEKTOBaHHAs CHELMATU3UPOBAHHOM
Me0O€eJIbI0 U TEXHUYECKUMU CPEJCTBAMHU 00yUYEHUS
4. ['pynmioBeie Aynuropus, YKOMIUIEKTOBAHHAs CHEUATU3UPOBAHHOU
(MHOVBUTy AJTbHBIE) MeOenbl0 M TEXHHYECKUMH  CpEACTBAaMU  OOydeHus,
KOHCYJIbTaIlU1 KOMIIBIOTEpPaMHU, IPOrPAMMHBIM O00ecIeueHUEM
o. Texymuid  KOHTpOJIb, | AyAUTOpUS, YKOMIUIEKTOBAHHAs CHEUATU3UPOBAHHON
MIPOMEXYTOYHAS MeOenpl0 M TEXHHYECKUMH  CpeICTBaMU  OOydeHus,
aTTecranus KOMIIBIOTEPaMHM, TPOrPAMMHBIM 00€CIIeYeHUEM
6. CamocTosTenbHas Kabuner st camocTosiTenbHOM — paboOThl, OCHALICHHBIN
pabora KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOYEHHUS K

cetu «MHTepHeT», HporpaMMoil SKpPaHHOTO YBEIMYEHUS U
00eCreuyeHHbI JTOCTYyIIOM B AJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernzanus ayautopuil 1 ux ocHanienue onpenensercs OITOII.

Jost

CaMOCTOSITEIILHOU

paboThl  OOyYaromMuXxCcsi  MPEIyCMOTPEHBI  TTOMEIICHHUS,

YKOMITJICKTOBaHHBIC CIICITUATN3UPOBAHHON MeOeIbI0, OCHAIIEHHBIE KOMIBIOTEPHOUW TEXHHUKOH C
BO3MOKHOCTBIO MOJKITIOUEHUsST K ceTn «MHTepHeT» M o0ecriedeHneM IOCTyIa B DICKTPOHHYIO
nH(pOPMaIMOHHO-00pa30BaTEILHYIO CPEY YHUBEPCUTETA.

HaunmeHnoBaHnue nmomemeHun ais
CaMOCTOSITENILHOM PaboThI
00yYaroIuXxcs

OcHameHHOCTh NOMEIIEHUH 11
CaMOCTOSATENIbHON PabOTHI
obyJarommxcs

[lepedeHb NMLIEH3MOHHOTO
MPOTPaMMHOT0 00ECIICUeHU S

TTomenienue mis camMOCTOSTEILHOM
padoThl 00y4aronmxcs (YUTaTbHBIN
3an Hay4Hoii OubimoTex)

Meo0enb: yueOHas Mebenb
KoMrutekT — crenuann3upoBaHHOM
Me0emH: KOMITBIOTEPHBIE CTOJbI
Ob6opynoBanmue: KOMIThIOTEpHAS
TEeXHHKAa C TONKIIOYEHHEM K
WH(POPMAILIOHHO-
KOMMYHHUKAallHOHHON
«HTepHeT» M HOCTYIOM B
NIEKTPOHHYI0  MH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHOW  OpraHM3alNH,
BeO-KaMephl, KOMMYHHKAIMOHHOE
obopynoBaHue, olecreunBaroee
JOCTyl K  CeTH  HHTEpHET
(mpoBogHOE COEUHEHNE u
OeCrpoBOZHOE  COSAMHEHHE 10
texuomoruu Wi-Fi)

CCTH

Onepainonnas cuctemMa Windows
10/11, maker Microsoft Office

TTomenieHue s caMOCTOSTEILHOM
paboTs! oOygaronmxcs (ayn 102a)

Mebens: yueOHas medenb
Kommiekr  crnenmanu3upoBaHHOM
Me0Oenn: KOMITBIOTEPHBIE CTOJBI
ObopynoBanmue: KOMIThIOTEePHAS
TEXHHKa C TMOJKIIOYEHHEM K
HH(pOPMAITIOHHO-
KOMMYHHKAIIIOHHON
«nTepuer» u
JJEKTPOHHYIO

CETHU

JOCTYIIOM B
nH(POPMaMOHHO-

OneparonHas cucteMa Windows
10/11, maket Microsoft Office




00pa30BaTeNIbHYIO cpeny
o0pa3oBaTeNbHOW  OpraHH3aluH,
BeO-KaMepbl, KOMMYHHKAI[HIOHHOE
obOopynmoBaHue, 0OeCIICUMBAOIICE
JOCTyl K  CeTH  HWHTEpPHET
(mpoBomHOE COE/IMHEHHUE "
OeCpoBOZHOE  COCAMHEHHE 10
texuonoruu Wi-Fi)




