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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)
1.1 Ileab ocBOeHUS TUCHMILIUHBI
— O3HAKOMUTH CTyI[eHTOB C HadYaJIbHBIMHAU HaBbIKaAMH MATCMATHYCCKOT' O
MOACIINPOBAHUA,
— IIOKa3aTb BO3HHUKAIOMIUMEC IPUHOUIIMAJIBHBIC TPYAHOCTU IIpHU IIEPEXOAE OT
peabHOr0 00BEKTA K €r0 MaTeMaTHYECKON UacalIn3aliuu;
— I10Ka3aThb pa3HI/II_Iy Me)KI[y «XOpOH_II/IMI/I» U «IUUIOXUMMW» MOACIIAAMU.

1.2 3apaun JUCHUIIMHBI

- dbopMUpOBaHUE Yy CTYACHTA MPEACTAaBICHUs O AU(PPEPEeHINATHHBIX YPaBHEHUSIX,
KaK MaTEeMaTHYECKUX MOJCIISX SBJICHUHA U MPOIIECCOB Pa3IMYHON TIPUPOJIBI;

- BBIpaboOTKa HaBBIKOB HCIOJIL30BAHUS KJIaCCHYECKUX METOI0B
«AuddepeHnanbHbIX ypaBHEHUN;

- OCBOCHUE CTYyJIeHTaMH CHHTE3a KJIACCHYCCKUX METOJIOB TEOPUH
muddepeHIaTbHBIX YPaBHEHH C COBPEMCHHBIMU HJICSIMH KAa4€CTBEHHBIX, YHUCICHHBIX H
ACHUMIITOTHYECKUX METOOB.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctummmaa «/{nddepennmanbapie ypaBHEeHUS» OTHOCUTCS K «OO0s3arenpHas 4acThy
bnoka 1 «/lucturmuiunel (Moaynu)» y4eOHOTO MiiaHa.

JlanHash OUCHMIUIMHA TECHO CBs3aHA C JUCHUILIMHAMU Oa3oBoi uacth broka 1:
MaTEeMaTUYeCKH aHanmu3, anredpa W aHAIMTHYECKas TEOMETPHs, JUCKpPETHAs MaTeMaTHKa,
METO/IBI OIITUMM3ALMHY, YUCICHHBIC METO I, KOMIIICKCHBIN aHaIN3, MaTeMaTHUeCKui aHaau3 11,
YpaBHEHUS MaTEeMaTHIEeCKOU (DU3HKH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

W3yyenne paHHOM y4eOHOM JUCUMIUIMHBI HAampaBieHO Ha (QopMmupoBaHHE Y
00yJaronuXxCcs CICTYIONIUX KOMITETEHIIUN:

OIIK-1 CnocoGeH nmpuMeHATH (yHIaMeHTAJbHble 3HAHMS, NMOJYy4YeHHbIe B 00/1aCTH
MaTeMAaTHYeCKHX W (MJIM) eCTeCTBEHHBIX HAyK, M HCHOJb30BaTh HX B
npogecCHOHAIBLHOM 1eITeJJbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 31.3) CnocoOeH npuMeHsITh GyHIaMEHTAIbHbIE 3HAHUS,
MOJTlyYeHHblE B OOJIACTM MaTeMaTHYeCKUX M (WIM) eCTECTBEHHBIX HAyK, H
MCTIOJIB30BATh MX TPHU aHAIH3€E MTPEIMETHOM 00IacTn
NOIIK-1.2 (40.001 A/02.5 3n.2) OredyecTBEeHHBIH M MEXAYHAPOIHBIA OIBIT B
00JIacTH MaTeMaTHYeCKUX W (WJIM) eCTeCTBEHHBIX HAYK, W HCIOJBb30BaTh HX B
po¢ecCUOHATILHOM 1eATEIbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 ¥Y.1) Ucnonb30BaThk CyIIECTBYIOLINE TUIIOBBIE PEIICHUS
1 11a0JI0OHBI NIPH AHAJIN3€ BXOHBIX TaHHBIX

Baagers MOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOIEHUN U HW3MEPEHUI,
COCTaBJIEHHE UX OMMCaHUI U (POPMYITHPOBKA BHIBOJIOB
NOIIK-1.8 (40.001 A/02.5 Hp.2 Tna.) JearenbHOCTh, HAllpaBieHHAs Ha PEIICHUE
3aJa4 aHAJIMTHYECKOro XapakTepa, MperojiararolliuX BBIOOp M MHOroodpasue
aKTyaJbHBIX CIIOCOOOB pEIIeHUsS 3aJad, C HCIOJIb30BAaHHEM (YyHIaMEHTATbHBIX
3HaHU, TOJYYEHHBIX B 00JIACTH MaTEeMaTHUECKUX U (MJTN) €CTECTBEHHBIX HAYK

IIK-1 Crnoco0eH pemiath aKTyaJbHbIe U 3HAYMMbIE 321241 NIPUKJIATHOH MAaTeMaTUKH
U MHPOPMATHKH



3Hathb HIIK-1.2 (06.016 A/30.6 3n.3) IIpenmerHas 061acTh MPUKIATHON MaTEeMAaTUKU U
nHpOPMATUKU
HIIK-1.3 (40.001 A/02.5 3n.1) llenu m 3amauyu MPOBOJUMBIX HCCIICIOBAHUA M
pa3paboToK, 3HAUMMBIC 3a/1a4¥ MPUKIIATHON MAaTEeMaTUKH U UHPOPMATUKU
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN i MEXTYHAPOHBIN OIIBIT PEIICHHS
aKTyaJIbHBIX U 3HAYMMBIX 33/1a4 MPUKIIATHON MAaTEeMaTUKH U UHPOPMATUKU
HIIK-1.5 (40.001 A/02.5 3u.4) MeTonpl MPOBEACHUS OKCICPUMEHTOB U
HabOmroaeHni, 0000meHnst 1 00paboTKM WMHGPOPMALUU TpPU PEIICHUH 3a/a4 B
00JIaCTH MPHUKJIATHON MaTeMAaTUKNA U HHOOPMATHKH

Ymerh HIIK-1.6 (06.016 A/30.6 ¥Y.1) AHanmu3upoBaTh BXOJHBIC JAHHBIC MPU PEIICHUH
3a/1a4 B 00JIACTH MPUKIIATHONH MAaTEeMAaTUKH U UH()OPMATHKH

Baagers UIIK-1.7 (40.001 A/02.5 Ta.2) IlpoBenacHwe HAOMIOAEHUN W W3MEPCHHIA,
COCTaBJICHHE X ONMUCAHUI 1 (OPMYTUPOBKA BBIBOJOB IPU aHAJTM3E PELICHUH 3a1au
MIPUKJIATHON MaTeMaTUKU U MHPOPMATUKH
HIIK-1.8 (40.001 A/02.5 Hp.2 Tna.) JlearenbHOCTh, HalpaBiCHHAs Ha peEIICHUE
3a/1a4 aKTyaJ bHBIC U 3HAYMMBbIC 33]]a91 MTPUKJIAHON MaTeMaTHKH U HUHOOPMATHKH
AQHAJIMTUYECKOTO  XapakTepa, MpeAnojiaralolliuXx BBIOOp U MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB peIIeHUs 3a1a4

2. CTpyKTYypa M colepKaHue TUCHUITUHBI

2.1 Pacnipenesienne TPy10EMKOCTH AUCHUILINHBI 10 BHAaM padoT

O6mas Tpy10€MKOCTh AUCIUILTHHBI cOCTaBisieT 8 3au. efl. (288uacoB), ux pacnpeneneHme
10 BUZaM paboT MPEACTaBICHO B TaOJIHIIE

CemecTpbl
. Bcero
Buj yueOHoii padoThl (4acel)
4acoB
3 4
KonraktHasi paboTa, B TOM 4YHCJIe: 143 | 745 | 68,5
AyIuTOpHBIE 3aHATHS (BCEro): 132 68 64
3aHsTHs IEKIMOHHOTO THIA 66 34 32
JIaGopaTopHble 3aHATHUS 66 34 32
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHS)
HNnas koHTaKTHasA padora: 11 65 | 45
KonTposis camoctositensHol padoTsl (KCP) 10 6 4
[Tpomesxyrounas arrecrauus (MKP) 1 05 | 05
CamocrosiTejibHasi paboTa, B TOM YHCJIE: 64,6 33,8 | 30,8

CaMocTosTENbHOE N3YUEHUE PA3/IETIOB,
CaMoIIOAr0TOBKa (ITpopaboTKa U MOBTOPEHUE
JIEKIIMOHHOT'0 MaTepHaja U MaTepraia yueOHUKOB
1 y4yeOHBIX TOCOOUH, MOATOTOBKA K
71a00paTOPHBIM U PAKTUYECKUM 3aHATHSIM,
KOJUIOKBHYMaM | T.JI.)

40 20 20

IToaroroBka K TEKYyILEMY KOHTPOJIIO 24,6 13,8 | 10,8
KonTpoJisb: 80,4 | 357 | 447
IToaroToBka K AK3aMeHY 80,4 | 357 | 44,7

O0mas Tpy10eMKOCTh \ qac. 288 144 | 144




B TOM YHCJIE

KOHTAKTHAas 143 74,5 | 68,5
pabora
3a4. e/l 8 4 4

2.2 CTpyKTYypa QM CHUIINHBI

Pacripenenenuie Bu1oB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Paznensl (TeMbl) TUCHUILIMHBL, H3Y4aeMble B 3 ceMecTpe

KonunuecTBo yacoB

Bueayn
Ne HaumenoBanue pasnesioB (Tem) Beero AyaurtopHas paéora Hm’f“a
paborta
J 3 JIP CPC
1 2 3 4 5 6 7
OCHOBHBIE TIOHSTHS U OTIPEICIICHUS] TEOPUU
1. | muddepeHnraNbHBIX YpaBHEHUH TTEPBOTO 16 4 8 4
TOPSIIKA.
2. | 'eomeTpuyeckne U pU3NUECKUE 3a/IaUH. 6 4 2
Teopemsl cyliecTBOBaHUS U €IMHCTBEHHOCTH
3. | pemenus 3anaun Komm 1715t OAHOTO ypaBHEHUS U ) 3 2
cucreM U depeHInaIbHbIX YPaBHECHHUH.
4 CBoiicTBa peleHni TUHEHHBIX OAHOPOIHBIX 8 5 3
CHCTEM.
5 VYpaBHeHUsI, HE pa3pelIeHHbIE OTHOCHTEIBHO 4 5 5
IIPOU3BOIHOM.
6. @yH1aMEHTAIIbHAsI MATPULIA U €€ CBOMCTBA. 5 3 5
JIuHeliHbIe HEOTHOPOIHBIE CUCTEMBI.
7. | Pa3Hble ypaBHEHUsI IEPBOTO MOPSAKA. 12 8 4
JIuneitnsle nu¢depeHnuanbHble YpaBHEHUS n-
g | oromopsuka. Mertox BapHauy MPOU3BOIBHBIX 7 3 9 5
MOCTOSIHHBIX /1151 HEOTHOPOTHOT'O YPaBHEHUS N-
Oro TMOpsIJIKA.
JIuneiinble oqHOPOIHBIE AU(depeHIInaIbHbIe
g | YPaBHEHNS N-0T0 MOPAKA C MOCTOTHHBIMH 11 4 4 3
" | koadpunuentamu. [locrpoenne oduiero
peleHus..
10. HeonHopoaHbie ypaBHEHHS ¢ TIOCTOSTHHBIMU 10 4 4 5
ko3 uurenTamu. IIouck 4acTHOro pelieHusl.
CsoiicTBa HyJei pemenus qudpdepeHIanIbHbIX
11, ypaBHeHull. Teopema Illltypma. Pemenue 6 4 2
TUHENHBIX MU depeHInaTbHbIX YPaBHEHUH C
TIOMOIIBIO PSIJIOB.
12 3aBHCHMOCTH pEIICHUS OT HAYabHBIX 3HAYCHUI 8 4 4
U IapaMeTpPoB.
13. | OG30p mpoiiJIeHHOr0 MaTepuasa u Mpuem 3avera. | 3,8 2 1,8
OCHOBHbBIE TIOHATHS U OTNIPEICIICHUS] TEOPUHU
14. | nuddepenmanbHbIX ypaBHEHUI IEPBOTO 16 4 8 4
TOpsiIKA.
15. | Teomerpuueckue u pu3MUYECKUE 3aJaUH. 6 4 2
HUTOI'O no pa3aenam aucCHUNIHHBI 101,8 34 34
KonTpons camoctositenpHor paboTsl (KCP) 6
[Tpomesxyrounas arrecranus (MKP) 0,5




KoanuecTBo 4acos

Bueayn

Ne HaunmenoBanue pasaeiios (Tem) Beero AyauropHas padora HTO;)Ha

padorta
J mn3 JP CPC

1 2 3 4 5 6 7
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
O011asi TPYI0EMKOCTh M0 JUCHHUIIIHHE 144

Paznesnsl (TeMbl) AUCHUILIMHBL, U3y4YaeMble B 4 cemecTpe
KoanyecTBo yacoB
Bueayn
Ne HaumeHoBaHMe pa3enoB (Tem) Beero AynauTtopHas padoTa Hm’f“a
padoTa
J 3 JIP CPC
1 2 3 4 5 6 7
OIHOPOAHBIE CUCTEMBI JIMHEHHBIX
1 Qg depeHIranbHbIX YPAaBHEHUH C TOCTOSITHHBIMU 14 4 5 8
" | ko3 dunuentamu. [TocTpoenne ob1IIETO
pelIeHus.
JIuHelHbIE HEOAHOPOHBIE CUCTEMBI C
2. | moctossHHBIMU KO3 durmentamu. [Tonck 11 3 3 8
YaCTHOT'O PEUICHMUSI.
Ycerounsocts no JlsnyHoBy. I'eomerpuyeckas
UHTEpIIpeTalysl. Y CTONYMBOCTD HYJIEBOTO
3. | peuieHUsI OAHOPOIHOM CUCTEMBI 10 4 2 8
nuddepeHIranbHbIX YPaBHEHUH C TOCTOSIHHBIMU
KO3 PHUIHEHTAMH.
4 Jlemma JIsnynoa. Teopema Yeraesa. 15 5 6 8
" | YcToHYMBOCTD 110 IEPBOMY IPUOIHIKEHUIO.
IToBenenue TpacKkTOpHii IMHEWHON OJHOPOIHOMN
5 | CHCTEMbI b depeHIaTbHBIX ypaBHEHUN 12 3 4 3
BTOPOT'O MOPSAKA C TOCTOSHHBIMU
K03 ULIEHTaMHU.
HeBbIposk/1IeHHBIE MTOJI0KEHNS PAaBHOBECHS
6. | aBTOHOMHOM CHCTEMBI BTOPOTO TIOPSIIKA. 10 3 2 8
Y CTONYUBOCT NEPUOAUYECKUX PELICHUMN.
7. | KpaeBsble 3a1aun. 16 6 5 8
8 VYpaBHEHMsI ¢ YACTHBIMHU MPOU3BOAHBIMU 11 4 3 8
IIEPBOTO MOPSAJIKA.

9. | O0630p polACHHOTO MaTepraia U mpueM 3adeta. | 4,8 2 2,8
HUTOTI'O no pa3aenam auCHUNIHHBI 103,8 32 32
KonTpons camoctositensHor padotsl (KCP) 4
[Tpomesxyrounas arrecrauus (MKP) 0,5
[loaroTroBka K TEKyIIEMY KOHTPOJIIO 35,7
O01mas TPyA0eMKOCTh 10 AUCUMILIJIMHE 144

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3aHATHSA JIEKIIMOHHOT0 THIIA




®opma

Ne HaunmenoBanue pa3saesia (TeMbl) Copepsxanne pasjesa (TeMbl) TeKylIero
KOHTPOJIsI
1 2 3 4
OCHOBHBIE IOHATHS U OTIPEAEICHUS IMonsTue nudhepeHINaNTBHOTO ypaBHEHNUS U €T T
Teopuu quddepeHInaIbHbIX YPaBHEHUH | peleHHs. YPaBHEHUS C Pa3/ielsIOIMMHCS TIEPEMEHHBIMH.
1 MIEPBOTO MOPSAIKA. OnHOpOIHbIE YpaBHEHUS. Y PAaBHEHUS B IOJIHBIX
' nmuddepenmanax, HHTETPUPYIOIIUH MHOKHUTEIb.
JIuneilinble ypaBHEHHs epBOro nopsaka. Jlemma
I'ponyoinna-benmana.
Teopembl CylIeCTBOBAaHUS U Teopewms! [Tukapa ams onHoro auddepeHInanTb-HOTO T
€IMHCTBEHHOCTH perieHus 3agayn Komm | ypaBHenus u cucrem. Teopema [Inano. Teopema o
2. JUISL OTHOTO YPaBHEHHSI U CHCTEM TIaJKOCTH perieHus AuddepeHIHaIbHOTO ypaBHEHHS.
i hepeHuanbHbIX ypaBHCHUH. Teopema CyIecTBOBaHUS U €JMHCTBEHHOCTH JUIS
JIMHEHHBIX CUCTEM.
CBoiicTBa peleHui TMHEHHbIX IIaTe TeopeM 0 CBOMCTBaX pelICHHUN JIMHEHHBIX T
3. OJIHOPOJHBIX CUCTEM. oIHOpOAHBIX cucteM. Teopema JIMyBHIIIS Iyt THHEHHBIX
CHCTEM.
dyHaamMeHTadbHas MaTpula U eé [Mousitue GpyHIaMEHTATBHON MAaTPHIIBI U €€ CBOWCTB. T
4 cBoiicTBa. JInHEHbIE HEOAHOPOAHBIE Meron Bapuanuy Npou3BOJIbHBIX MOCTOSTHHBIX IS
’ CHCTEMBI. JMHEWHBIX HEOTHOPOAHBIX CUCTEM. Y TBEPXKJCHHUE O
JIMHEHHBIX HEOJTHOPOAHBIX CHCTEMAaX U CIEJICTBUE U3 HETO.
Jluneiinsie nuddepeHnnansHbe OKBHUBaJIEHTHOCTh YPaBHEHHUS N-OT0 MOPSAIKA U CUCTEMBL. T
ypaBHEHUs n-0ro nopszaka. Meron Teopema cyIecTBOBaHUS U €JMHCTBEHHOCTH PEIICHUS
BapHaIi{ IPOU3BOJIBHBIX TOCTOSTHHBIX 3agaun Komw 1yist ypaBHeHUs n-oro nopsiaka. [1ae
5. JUISL HEOTHOPOAHOTO YPaBHEHHS N-0r0 TEOpeM O CBOMCTBAX PEIICHUH JIMHEHHBIX OJHOPOIHBIX
MopsiAKa. muddepeHInaIbHEIX YpaBHEHUH n-0T0 mopsaka. Teopema
JInyBumis. IloHnkeHne nopsiika JMHEHHOTO OJHOPOJAHOTO
yYpaBHEHUSI.
JIuneiinble 0 THOPOAHBIE Ciy4dall IPOCTBIX U KPATHBIX XapaKTEPUCTUYECKUX YUCEI K
i depeHansHbIe ypaBHEHHs N-0T0 IUTSL IMHEWHOTO OJJTHOPOIHOTO M (BepeHIIHATBEHOTO
6. TOPSIIKA C MOCTOSTHHBIMHU ypaBHEeHUs n-oro nopsiaka. [loctpoenne obiero
ko urmentamu. [loctpoeHne obmIero | BemlecTBEHHOTO perieHus. Jlemma o TuHeHHOH
pelIeHHS. HE3aBUCUMOCTH (DYHKIIHH.
Heonnoponnsie ypaBHeHUs ¢ ITouck yacTHOrO peeHuss HEOJHOPOJHOTO YPaBHEHHUS C T
7. MOCTOSAHHBIME K03 durmeHTamu. [IoucKk | MOCTOSHHBIMHU KO3 UIIMCHTAMU B HEPE30OHAHCHOM,
YaCTHOTO PELICHHUSI. PE30HAHCHOM M BEILIECTBEHHOM CIIyyasiX.
CBoiicTBa HyJel peleHus JIBe leMMBI 0 CBOMCTBAxX HyJIEH pelIeHus T
i depeHIanbHbIX ypaBHEHHUI. i depeHanbHbIX ypaBHeHNH. ClieICTBIE U3 HUX.
8 Teopema Lltypma. Pemmenne muaeitneix | Teopema cpaBrenus Ll typma. 3amedanue u 4eThipe
‘ nudepeHINATBHBIX YPaBHEHUH C cienctBus U3 He€. [loHATHE penieHus
TIOMOIIBIO PS/IOB. nmuddepeHIanbHBIX YPABHEHUH ¢ TOMOIIBIO CTENEHHBIX
PSLIIOB.
3aBUCUMOCTb peIlleHHs 0T Ha4alIbHbIX Jlemma Anamapa. Teopema 0 HenpepbIBHON 3aBUCUMOCTH T
9 3HAa4YEeHUH U apaMeTpoB. n 1 hepeHIPYEMOCTH pelIeHH OT HapaMeTpoB.
' CnenctBue u3 He€. IlonyueHune 3a1a4 A1st IPOM3BOJHBIX
10 TapaMeTpy U HayaJbHbIM YCIOBHSIM.
OnHOpOIHEBIE CHCTEMBI IMHEIHBIX Bup obrmiero pemennst OQHOPOJHOHN CHCTEMBI TMHEHHBIX T
nudepeHINaTBHBIX YPaBHEHUH C mudQepeHINaTbHEIX YpaBHEHUH B CITydae MaTPHIIBI
10 MTOCTOSIHHBIMH K03 QUIIHEHTaMH. MIPOCTOH CTPYKTYPHI K MaTPHIBI OOILETO BUAA.
' IMocTpoenue o0MIEro perieHHs. Brienenue BelecTBeHHBIX perieHuil. MeTos
HEOIpeIeIeHHBIX KO (UIMEHTOB MoKcKa 001Iero
pelIeHUs JIMHEHHON OJJTHOPOIHON CUCTEMBI.
JIuHelHbIe HEOTHOPOIHBIE CUCTEMBI C [Touck yacTHOTO penieHus JIMHEHHON HEOHOPOAHOMN T
MocTOSHHBIME K03 durmenTamu. [lonck | cuctemsl qudepeHIHanbHBIX YPaBHEHHH € TIOCTOSTHHBIMHU
11. | 4acTHOTO pemIeHus. kod(uIrieHTaMIn METOZIOM HEOTPEeTICHHBIX
K03 QUIIHEHTOB B HEPE30HAHCHOM, PE30HAHCHOM U
BEIIIECTBEHHOM CITy4astX.
YcroitunBocTs 110 JIAmyHoBY. Omnpenenenne ycroitunocty no Jlsmynoy. Cenenue K
FeomeTqueCKaﬂ UHTCPpIpETAlUA. HCCIICIOBAHUA yCTOF’IqHBOCTH HYJIEBOI'O pEHICHUS K
Y CTOWYMBOCTD HYJIEBOTO PELICHUS UCCIIEIOBAHUIO YCTOWYMBOCTH HYJIEBOTO PELICHUSI.
OJHOPOHOI CUCTEMBI [IpeobpazoBaHne THHEIHON CHCTEMBI
12. | muddepeHnANTBEHBIX ypaBHEHHUH C I QepeHINaTbHBIX YPABHEHUH € TIOCTOSTHHBIMU

MMOCTOSIHHBIMH K03 QUIIHEHTaMH.

kodddurrenTamu. JIBe IEMMBI H TPU TEOPEMBI 00
YCTOWYMBOCTH HYJIEBOTO PELICHUs OAHOPOIHOM CHCTEMBI
i epeHIHaNTbHbIX YPABHEHUH C MOCTOSIHHBIMU

ko3 durmenTamu.




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJISI
1 2 3 4
Jlemma JlanynoBa. Teopema Yeraesa. Teopema Ueraesa o Heyctoituusoct. Kpurepuii Payca- T
13. | YcroiuuBOCTH 110 IEPBOMY T'ypsuna. Teopema JlsmyHoBa 06 yCTOHIHBOCTH 110
MIPUONIDKEHHUIO. HepBOMY NPHOIIIDKEHHUIO.
[ToBenenue TpaekTOpHil TMHEHHON Bup ocoboit Touku: y3en, ceo, Gpokyc, uentp. Ciayuan T
OJIHOPOJHON CHCTEMBI JUKPUTHYECKOTO U BBIPOXKIEHHOTO y371a.
14. | nuddepeHunanbHBIX ypaBHEHHN
BTOPOrO MOPAAKA C IOCTOSIHHBIMU
K03 pHIIHIEHTaMH.
HeBbIpoxaeHHBIC TOJIOKEHUS Teopema 0 noBeeHNH TpaeKTOpUH BOMM3M (hoKyca. T
15 paBHOBECUS aBTOHOMHOM CHCTEMBI ITonarue npenensHoro nukia. [losenenue Tpackropuit
" | BTOporo nopsaka. Y CTOHIMBOCTD BOJIM3HU MPEAENBHOTO IUKIIA.
MEPUOINYECKUX PEIICHUH.
Kpaessbie 3aaun. AnprepHatuBa Opearoabma U CIEACTBUE U3 HEE. T
Omnpenenenne Gyrkun ['puna. Teopema o
16. cymectBoBanuu ¢pyHkmu ['puHa. CoiicTBa QyHKINH
I'puna. 3apaua llItypma-JInysumisa. Teopema o cBOMCTBax
COOCTBEHHBIX 3HAUCHUH M COOCTBEHHBIX (DYHKIUH.
YpaBHEHUS C YACTHBIMH ITPOU3BOAHBIMU | Teopembl 0 peleHUsIX JIMHEHHOT0 0THOPOIHOTO T
17 | mepBoro mopska. YPaBHEHMUA. 3agada Komn 1 mocTpoenue o6miero pereHus
KBa3MJIMHEHHOTO yPaBHEHHS C YACTHBIMH IIPOU3BOAHBIMU
HEepPBOTO MOPSAKA.

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycMoTpeHsl.

IHpumeuanue: JIP — omuem/3awpuma nrabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne HanmeHoBaHue pa3nesia (TeMbl) HanmeHnoBaHue J1a00paTOpHBIX padoT Popma Tekyiero
KOHTPOJISI
1 2 3 4
VpaBHEHHUS € pa3AeNICHHbIMU 1 YpaBHEHHUS C pa3AeNICHHbIMU 1 ITpoBepka BHIOIHEHUS
1. Ppa3IesFOIIMMHUCS IEPEMEHHBIMU 1 Ppa3aensAroluMHUCs IEPEMEHHBIMU U 71a00paTOPHOH pabOTHI
TIPUBOASIINECS K HUM. TIPUBOASIINECS K HUM.

2 T'eomerpuyeckue 1 GpusnyecKue T'eomerpuueckue U Gpusndeckue 3agaqu. ITpoBepka BBIIOIHEHUS
' 3aJa4u. nabopaTropHoi paboTh
3 OnHOpO/IHbIE yPAaBHEHUS U OnHOPOIHBIE YpPaBHEHHS M TIPHBOISIIIHECS K ITpoBepka BHIOIHEHUS
' TIPUBOASIINECS K HUM. HHM. 11a00paTOpHOit paboThI

JIunelinble ypaBHEHUs IEPBOTO JIuHeliHble ypaBHEHHS IIEPBOTO MOPSIIIKA, ITpoBepka BHIOIHEHUS
4. nopsiaKa, ypaBHeHust bepHymm u ypaBHeHust bepHymm u Pukkatn. Meronps! nx KOHTPOJIBHOM PaboThI
Puxkatu. Metopl X pelieHusl. pelieHusl.
VpaBHEHHS B MOJHBIX VpaBHeHus B noiHbIX auddepenunanax n ITpoBepka BBIIOIHEHUS
5. nuddepennnanax u MpUBOISIIMECS K MPUBOJSIINECS K HUM. HTerpupyrommii 11abopaTopHO paboThI,
HUM. HTErpupyomuil MHOXKHUTENb. MHOYKHTEIb. IIPOBEPKA KOJUIOKBUyMa
6. VYpaBHeHus, HE pa3peLICHHbIE VYpaBHEHHs, HE pa3pELIEHHbIE OTHOCUTEIBHO [TpoBepka BBINOIHEHUS
OTHOCHTEJIHHO TIPOU3BOIHOM. POU3BOIHOM. 11a00paTOpHOit paboThI
7 PasHble ypaBHEHHS IEPBOTO MOPSIKA. PasHble ypaBHEHHS IEPBOTO MOPSIKA. ITpoBepka BBIIOIHEHUS
' KOHTPOJIBHOU paboThI
VpaBHEHHSI, TOMYCKAOIINE VpaBHEHHSI, TOMYCKAOIIHE TOHIKECHUE ITpoBepka BBIIOIHEHUS
8. MOHWXEHHE Nopsiaka. MeToasl ux nopsiaka. MeTopl UX peleHus. nabopaTopHOit paboThI
peLIEHUS.
9 JIuneitHble OTHOPOAHBIE YPAaBHEHHUS C JluneiiHbIe OTHOPOHBIC YPAaBHEHUS C [TpoBepka BbINOIHEHUS
' HOCTOSIHHBIMH KO3()(UIIMEHTAMH. HOCTOSIHHBIMH KO3()(UIIMEHTAMH. J1a00paTOpHOH paboThI




Ne HaumenoBanue pasjaesia (TeMbl) HaunmenoBanue j1a0opaTopHbix padoT Popma Tekyuiero
KOHTPOJISI
1 2 3 4
JluneliHble HEOJHOPOHEIC ypaBHEeHUS | JIMHEHHbIe HEOTHOPOAHBIE YPaBHEHHS C [TpoBepka BEITOIHEHUS
10. | c mocTOSTHHBIMU KO3 (DUIUESHTAMH. MOCTOSIHHBIMHU K02 dpunmenTamu. [Tonck 11ab0paToOpHOIT paboTEI
[onck 4acTHOTO pelIeHHsI. YaCTHOTO pelIeHHsI.
Mertox BapHaIuy IPOU3BOIBHBIX Mertoz BapHaIuy MPOU3BOIIBHBIX OCTOSHHBIX | [IpoBepka BhINOIHEHUS
11. | HOCTOSHHBIX Ui HEOIHOPOIHBIX JUTSL HEOXHOPOIHBIX Ar(hepeHInaTbHBIX KOHTPOJIbBHOU paboThI
G depeHIMaTbHBIX YPaBHEHHIA. YpaBHEHUH.
Jlunelinble ypaBHEHHS C IepeMeHHBIMU | JIMHEiHBIe ypaBHEHNUS ¢ IepeMEHHBIMU ITpoBepka BEITOTHEHUS
12. | xosdpdummentamu. Gopmyna ko3¢ ¢ummentamu. Popmyna Octporpaackoro | nabopaTopHOt paboTEI
Octporpazackoro — JleyBuis. — JleyBuiuisi.
13 JluneliHbIe OMHOPOAHBIE CHCTEMEI C JInHetHbIe OHOPOIHBIE CHCTEMEI C [TpoBepka BEITIOIHEHUS
" | mOCTOSTHHBIMH KO3 (PHUIIHCHTaMH. MOCTOSIHHBIMU K09 pHLIMEeHTaMHU. J1a00PaTOPHOM PabOThHI
JIuHelHble HEOTHOPOIHBIE CUCTEMBI € JIuHeliHble HEOTHOPOIHBIE CUCTEMBI C [IpoBepka BBIOTHEHUS
14. | mocTOstHHBIMHU K03 HIUCHTAMH. MOCTOAHHBIMU K03 durmenTamu. [louck nabopatopHoi paboThl
[onck 4acTHOTO pelIeHusI. YaCTHOTO pelIeHHsI.
Mertox BapHaIuy pOU3BOJIBHBIX Mertoz BapHaIy MpOU3BOJIBHBIX IIOCTOSHHEIX | [IpoBepka BBIOIHEHMS
15. | HOCTOSIHHBIX JUIS THHEHHBIX JUISL TMHEHHBIX HEOXHOPOIHEIX CHCTEM. KOHTPOJIBHOH paboTEL,
HEOJHOPOJHEIX CHCTEM. IIPOBEpKa KOJUIOKBHYMa
VYcroiunBocTs. MccnenoBanue Ha VYcerolunBocTs. MccnenoBanue Ha [IpoBepka BBIOTHEHUS
YCTOHYUBOCTB MO IEPBOMY YCTOWYHMBOCTB TI0 TIEPBOMY MPHOIMKEHHIO. nabopatopHoOi paboTh
16. | npubmmkenuro. ccnenoBanue Ha HccnenoBanue Ha yCcTOMUNUBOCTD € IOMOIIBIO
YCTOIYMBOCTH C MTOMOIIBIO (DYHKIIHI ¢bynxumii JIsmyHoBa.
JIsnyHoBa.
IMonoxxeHue paBHOBECHS. [Monoxxenue paBHoBecus. VccnenoBanue Ha ITpoBepka BHIOIHEHUS
17. | HccrenoBanue Ha yCTOHYMBOCTH YCTOMYMBOCTb HYJIEBOT'O PEIICHHUS. n1abopaToOpHOit paboTEI
HYJIEBOTO PEIICHHSI.
18 Oco0sle Toukn. McenenoBanue oco6oit | Ocobbie Touku. McecnenoBanne 0co00i TOUKH. [IpoBepka BBITOIHEHUS
" | Toukm. naboparopHoi paboTh
®dazoBas miaockocTs. PazoBoe ®a3zoBast m1ockocTs. PazoBoe MPOCTPAHCTBO. [IpoBepka BbINOIHEHUS
19. | mpocTpaHCTBO. ABTOHOMHBIE CHCTEMBI | ABTOHOMHBIE CHCTEMBI M TPACKTOPHH. n1abopaToOpHOIt paboTEI
U TPAeKTOPHH.
20 Kpaessie 3anaun. ®ynxnus ['puna. Kpaessie 3anaun. ®ynxnus ['puna. [IpoBepka BBITOTHEHUS
) J1a00PaTOPHOM PabOThHI
21 YpaBHEHUS ¢ YACTHBIMH YpaBHEHUS ¢ YACTHBIMU MPOU3BOIHBIMH ITpoBepka BEITOTHEHUS
' | mpou3BOJHEIMH IEPBOTO HOPSIIKA. TIEPBOTO MOPSIKA. KOHTPOJIbHOH paboThI

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

00yYAIOIIMXCS 10 TUCHUILTHHE (MOIYJII0)

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He mpenycMmoTrpensl

2.4 TlepeyeHb y4eOHO-MeTOAHYECKOr0 o0ecnedeHUs! VISl CAMOCTOSATEIbHOI padoThl

HepequL y‘le6HO'MeTO,Z[I/I‘IeCKOFO obecrnieueHUs
JUCIUILIMHEI IO BRIIOJIHCHUIO CAMOCTOSTSIbHOM

U MarepHuajga Y4eOHHKOB U y4eOHBIX

ocooui, MMOJrOTOBKA
nabopaTopHBEIM U
3aHATHUSM, KOJUIOKBUYMAaM H T.]1.)

K

IMPAKTUYCCKUM

Ne Bun CPC
paboThI
1 2 3
1 |CamocTrosiTensHOE H3yUCHHE pa3esioB, MeToIMYecKie  yKa3aHUsl 110  OpTraHU3aIiH
CaMONOAroToBKa  (mpopa®oTka  H|CaMOCTOSITEIbHOMN paboThI CTY/IEHTOB,
MOBTOPEHHUE JICKIIMOHHOTO MaTepualia|yTBepXKAeHHbIe  Kadenpoil  WHGOPMAIMOHHBIX

TexHoJ0rui, mporokos Nel or 30.08.2019




Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIMIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBBS U BOCIIPUATHS UH(POPMALIUH:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist T1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. Odpa3oBaTejibHbIE TEXHOJIOTHH
B cootBerctBum ¢ TpeboBanusmu GI'OC B mporpamMma AMCHMIUIMHBI TPETyCMaTpUBAET
UCIIONIB30BaHNE B y4yeOHOM IIpoliecce CIEeTyIOUIMX 00pa3oBaTelbHbIC TEXHOJIOTUH: YTECHUE
JEKIUH C HUCIOJIb30BAHUEM MYJIbTUMEIUIHBIX TEXHOJIOTHH; METOJA MalblX Tpymm, pa3dop
MMPAKTUYCCKUX 3aaa4 U KEMCOB.
[Tpu 0OyueHHn UCTIONB3YIOTCS CIEAYIOIUe 00pa3oBaTeIbHbIC TEXHOIOTHH:

— TexHomoruss KOMMYHHMKAaTUBHOTO OOyYeHHs — HampaBieHa Ha (OpPMUPOBAHUE
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH CTY/ICHTOB, KOTOpas sBIsieTcsl 6a30BOM, HEOOXOMUMOI /IS
azalTanuu K COBPpEMCHHBIM YCJIOBUAM MC)KKy.HLTypHOfI KOMMYHUKAIIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOrO) OO0Y4YeHHUS — MpEeAroiaraet
OCYIIECTBIICHHE IT03HABATENBHON JAEATEIBHOCTH CTYAEHTOB C YYETOM HMX WHIUBHYaIbHBIX
CHOCOOHOCTEH, BO3MOKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEaTH30BHIBATh CBOW TBOPYECKHIMA
noreHuuan. Co3aHHe W HUCIOJB30BAHUE JAMArHOCTHUECKHX TECTOB SIBISACTCS HEOTHEMIIEMOM
JaCTbIO I[aHHOI\/’I TEXHOJIOI'NH.

— TexHonoruss MOAyJabHOTO OOy4Ye€HHS — MpeAyCMaTpUBaeT JEJIEHUE COAEpKaHUS
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesbl (MOLyJN ), MHTETpUPOBaHHBIE B OOIIHI KypC.
— MHudopmannoHHo-koMMyHuKalmoHHele TexHonorun (MKT) - pacmupstor pamku

00pa30BaTEILHOrO IPOIIECCa, MOBBIMAS €r0 NPAaKTUYECKYK HAIPaBIEHHOCTb, CHOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOSATENIIbHOM paboThl y4yallMXCsl M TOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BeigenstoTcs 2 Buaa TEXHOJIOTHIL:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX HPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTB MpoIiecc 00yUeHHMS A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH Ul IIOMCKA

uHpOpMannH, pa3pabOTKH HAYYHBIX IPOEKTOB, BEICHHUS HAyUHBIX UCCIICIOBAHUI.

— TexHonorusi MHAWBUAYyAIN3allui OOYyYEHHS — TIOMOTAeT pPEaNM30BHIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJl, YYMTHIBas WHIUBHIyaJbHbIE OCOOCHHOCTHM U MOTPeOHOCTH
yUaIXxcsl.

— [IlpoexTHass TEXHOJOTHSI — OpPWUEHTHPOBaHA Ha MOACITHPOBAHHE COIUAIBLHOTO
B3aWMOJICHCTBHS yYaIIUXCS C TENBI0 PEUICHUs 3aJadd, KOTopas OmpeAessercs B paMKax
npodecCHOHATBLHON MOATOTOBKH, BBLACTSS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHIMBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a pEIICHHE
y4eOHBIX 3ajay.



— HWrpoBas TexHOIOrusl — MO3BOJIACT Pa3BUBATH HABBIKA PACCMOTPEHMS Psifia BO3ZMOXKHBIX
CHOCO0O0B pelIeHUs] MpoOJIeM, aKTUBU3UPYS MBIIUICHUE CTYICHTOB U PACKpPbIBasi JTMYHOCTHBIN
NOTEHLHAJ Ka)XKI0T0 y4aIlerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JHMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCA K HH(POPMALUHU, YMEHHUIO
0TOMpaTh UH(OPMALMIO I PELICHHS IOCTAaBIEHHON 3ajauu.

KommiekcHOe MCHobp30BaHUE B y4eOHOM IPOLIECCE BCEX BBHIIICHA3BAHHBIX TEXHOJIOTUI
CTUMYJIHMPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIC
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyayIuii CieluanucT.

OcHOBHBIE BU/IbI UHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B ceOsl:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasI ACATEIbHOCTb CTYIEHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/I€PA, HAIIPABJICHHAs Ha pellieHe 0011el 3ajauu TyTEM TBOPUYECKOIO CI0KEHUS
pE3yJbTaTOB MHAMBUAYAJIbHONM pabOThl UJIEHOB KOMAHJbl C JECJIIEHUEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH,;

— IPOEKTHas TEXHOJIOTUS - MHAMBUIYyalbHAsl WIM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
PaCIpENENICHUI0 U CUCTEMATU3allMA MaTepUaia 1o ONPEIEICHHON TeME, B PE3yJIbTaTe KOTOPOU
COCTaBIISIETCS IPOEKT;

— aHaNu3 KOHKPETHBIX CUTyallUi - aHaIMU3 peajbHBIX MPOOJEMHBIX CUTYalMi, UMEBIIMX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NesSTeNbHOCTH, W MOWCK BapHaHTOB
JY4YILINX PELICHUM;

— Pa3BUTHE KPUTUYECKOTO MBIIUIEHUS — 00pa3oBaTebHast JesTeIbHOCTb, HallpaBJIeHHas Ha
pa3BUTHE y CTYIEHTOB PAa3yMHOTO, pe(hIEKCHBHOTO MBIIUICHHS, CIOCOOHOTO BHIABHHYTH HOBBIC
UJEHU U YBUJIETb HOBBIE BO3MOKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3aad M CUTYallMii [IMPOKO HCIIONB3YeTCs Kak
npernojiaBaTesaeM, Tak U CTyAEHTaMH BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHaIn3a
pe3yIbTaTOB CaMOCTOATENBHOM PabOTBL. DTO OOYCIOBIEHO TEM, YTO IPU HCCICJOBAaHHHU U
PELICHUH Ka)XJ0M KOHKPETHOM 3314 UMEETCs, KaK MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa3z0opa 1 OLIEHKHU L1eI0M COBOKYITHOCTU KOHKPETHBIX CUTYallUi.

KOJINYEeCTBO
I/ICHO.T[I)?.yeMbIe I/IHTepaKTI/IBHLIe 06pa30BaTeHLHLIe
CeMeCTp BI/II[ 3AHATUA HHTepaKTHBHLIX
TEXHOJIOTHHN
4acoB
[TpakTndeckue 3aHATHSL B pexIMax
3 JI, JIP, CPC | B3auMOAEICTBHS «IpenojaBareiab — CTYACHT» M 101,8
«CTYJICHT — CTYJICHT»
[TpakTndeckue 3aHATHS B pexIMax
4 JI, JIP, CPC | B3auMOAEICTBHS «IpenojaBareilb — CTYACHT» M 103,8
«CTYJICHT — CTYJICHT»
HTroro 205,6

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3a1aHust U BOIMPOCH JUISI CAMOCTOSITENILHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpACIIUpSITh U YIIyOJIATh 3HAHMS,
MOJIyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATHM.

IToxxoxa pazbopa KOHKPETHBIX CUTYalUi IIMPOKO UCIOIB3YETCs KaK MPernoaaBaTesieM, Tak
U CTYAEHTAaMHU IIPU NMPOBEICHUH aHAJIM3a Pe3yJbTaTOB CAaMOCTOSATEIbHON PabOTHI.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsSI IIPELYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOMN MOYTHI.

JUi nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,



— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

J1Jis U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1st JII ¢ HApYIICHUSIMH OTIOPHO-IIBUTATEIBHOTO arapara:

— B mieuaTHoi opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUis M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI MIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIIMiA C HCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

4. OueHoOYHbIe U MeTOAMYECKHEe MaTepuaJibl
4.1 OueHouyHble cpeAcTBAa UIS TeKYHIEro KOHTPOJIA  YCNEeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTAUMHU

OneHouYHBIE CpelcTBa MpEJHAa3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHKCHUI ~ OOydYalomMXcs,  OCBOMBIIMX  HporpamMmy  y4eOHOH  JMCIHILIMHBI
«duddepennmanbapie ypaBHEHUS .

OueHOYHBIE CpeACTBa BKJIIOYAET KOHTPOJIBHBIC MaT€pHANbl Ul MPOBEICHUS TEKYIIEero
KOHTPOJIs B hopMme orpoca, pa3HOYPOBHEBBIX 33JaHUH U MPOMEKYTOYHOM aTTecTanuu B popme
BOIIPOCOB M 33IaHUI K IK3aMEHY, 3a4eTy.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIHM/IAM H JIU[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEIOCTABIISICTCS JOTIOIHUTEIBHOE BPEMS JUIs IOATOTOBKH OTBETA Ha HK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUSHHsSI MHBAIMAOB H JIUIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 370pPOBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OIICHWBAHUS pE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI PE3yNbTAaTOB OOyYCHHS WHBAIWIOB U JIUI] C OTPAaHWUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

CTpyKTypa OLllEeHOYHBIX CPECTB AJIS TeKylIeil U MPOMeKYTOYHOH aTTecTaluu

Ne Kox koHTpOonnpyeMoil KoMIneTeHIUU HaumenoBanue
n/n (nm ee yacTH) OLICHOYHOT'O CPENICTBA




Kontponupyembie Texymuii [IpomexxyTounas
pas3zaensl (TeMbl) aTTecTanus
JIUCHUTUIAHBI® KOHTPOIb
OCHOBHbIC TIOHTHS U NOTIK-1.1. (06.016 A/30.6 3u.3) YcTHBII ompoc, Bomnpoc Ha

OIpe/ICNICHHUsI TEOPHU
i depeHInanbHBIX
YPaBHEHUI IIEPBOTO
HopsiAKa.

VOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tn.2)
VOIIK-1.8. (40.001 A/02.5 Jp.2 Tn.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tn.)

IIPOBEpKa
CaMOCTOATEIIBHOI
HeayIUTOPHOU
paboTsl,
KOHTPOJbHAs
pabota o Teme

sK3ameHne 1-3

Teopemsl cymiecTBOBaHUS
U €JMHCTBEHHOCTH
pewenust 3anaun Kouu
JUISL OTHOTO YPaBHEHUSI U
cucTeM
nuddepeHnnaTbHBIX
YpaBHEHMI.

VIOIIK-1.1. (06.016 A/30.6 31.3)
VOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tn.2)
WOIIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 [ip.2 Tn.)

YcerHsll onpoc,
IIPOBEpKa
CaMOCTOATEIIBHOI
HeayIUTOPHOU
paboTsl

Bompoc Ha
sK3ameHe 4-7

CoiicTBa perieHuit
JIMHEMHBIX OOHOPOAHBIX
CHCTEM.

VIOIIK-1.1. (06.016 A/30.6 31.3)
MIOITK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
MOIIK-1.7. (40.001 A/02.5 T1.2)
WOIIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tx.)

YcerHbll onpoc,
IIPOBEpKa
CaMOCTOATEIIBHON
HeayIUTOPHOU
paboTsl

Bompoc Ha
sk3amene 8-10

DyHaaMeHTallbHAs
MarTpula U e€ CBOMCTBA.
Jluneiinbie
HEOJIHOPOJHBIE CUCTEMBI.

VIOIIK-1.1. (06.016 A/30.6 31.3)
MIOITK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
MOITK-1.7. (40.001 A/02.5 T1.2)
WOIIK-1.8. (40.001 A/02.5 [p.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 3n.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 [ip.2 Tx.)

YceTHbll onpoc,
IIPOBEpKa
CaMOCTOSTEIILHON
HeayJIUTOPHOU
paboThI

Bompoc Ha
sk3amene 11-12

Jluneiinbie
muddepeHnmanbHbIe
YpaBHEHHSI N-0T'0
nopsanka. Meroz
BapHaIuy MPOU3BOJILHBIX
TTOCTOSTHHBIX JIJISI
HEOJHOPOJHOIO
YpaBHEHHUS N-0T0
MOPSLIIKA.

VIOIIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tx.2)
WOIIK-1.8. (40.001 A/02.5 [p.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)

VYerHblii onpoc,
IIpOBEpKa
CaMOCTOSTEIIBHON
HeayIUTOPHOU
paboThI

Bompoc Ha
sk3amene 13-17




JIuneitHble 0THOPOIHBIE

MOTIK-1.1. (06.016 A/30.6 31.3)

VYecrHblii onpoc,

Bonpoc Ha

i depeHnmanbHbIe NOIIK-1.2. (40.001 A/02.5 31.2) poBepKa sk3amene 18-20
ypaBHeHus n-oro nopsinka | MOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSATENBHOM
C TIOCTOSIHHBIMH NOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIUTOPHOMN
K03 (hpULHEeHTAMH. NOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.) paborTsl,
6 [MocTpoenue obuiero UIIK-1.2. (06.016 A/30.6 31.3) KOHTpOJIbHAsSI
perreHusI. HIIK-1.3. (40.001 A/02.5 3u.1) pabota 1o Teme
WIIK-1.4. (40.001 A/02.5 3u.2)
HIIK-1.5. (40.001 A/02.5 3u.4)
HIIK-1.6. (06.016 A/30.6 V.1)
WNIIK-1.7. (40.001 A/02.5 Tx.2)
NIIK-1.8. (40.001 A/02.5 p.2 Tx.)
Heomroponmsie HMOIIK-1.1. (06.016 A/30.6 3u.3) VYerHsrit ompoc, Bormpoc Ha
YpaBHEHHS C NOIIK-1.2. (40.001 A/02.5 31.2) poBepKa sk3amene 21-23
MIOCTOSTHHBIMH HNOIIK-1.4. (06.016 A/30.6 ¥V.1) CaMOCTOSATENBHOM
ko3¢ durmentamu. [Touck | MOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIUTOPHOH
YaCTHOTO PEIICHHS. NOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.) paborTsl,
7 UIIK-1.2. (06.016 A/30.6 31.3) KOHTpOJIbHAs
WIIK-1.3. (40.001 A/02.5 31.1) pabota o Teme
WIIK-1.4. (40.001 A/02.5 3u.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
HIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
HIIK-1.8. (40.001 A/02.5 p.2 Tx.)
CaoiicTBa HyIei NOIIK-1.1. (06.016 A/30.6 3u.3) YcrtHbiit onpoc, Bompoc Ha
pereHus HNOIIK-1.2. (40.001 A/02.5 31.2) poBepKa sKk3amene 24-27
nubdepeHnaTbHBIX HNOIIK-1.4. (06.016 A/30.6 ¥.1) CaMOCTOSITEIBHON
ypaBHeHui. Teopema HNOIIK-1.7. (40.001 A/02.5 Tnx.2) HeayIUTOPHOMN
IlItypma. Pemrenue HOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.) padoThHI
8 JIMHEHHBIX WNIIK-1.2. (06.016 A/30.6 31.3)
i depeHInanbHbIX HIIK-1.3. (40.001 A/02.5 3n.1)
YpaBHEHHIA C TOMOIIBIO HUIIK-1.4. (40.001 A/02.5 3n.2)
pANOB. WIIK-1.5. (40.001 A/02.5 3u.4)
HIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
MIIK-1.8. (40.001 A/02.5 [Ip.2 Ta.)
3aBucumocTts penrenus ot | MOIK-1.1. (06.016 A/30.6 31.3) YcrHblit onpoc, Bompoc Ha
HAYaAIbHBIX 3HAYCHUI U NOIIK-1.2. (40.001 A/02.5 3u.2) poBepKa sk3amene 28-30
apameTpoB. NOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSTENBHOM
HNOIIK-1.7. (40.001 A/02.5 Tnx.2) HeayIUTOPHOMN
HMOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.) paboTsl
9 HNIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 3n.1)
WIIK-1.4. (40.001 A/02.5 3u.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 p.2 Tx.)
OHOPOTHBIE CUCTEMBI NOIIK-1.1. (06.016 A/30.6 3u.3) YcrHblii onpoc, Bompoc Ha
JIMHEHHBIX NOIIK-1.2. (40.001 A/02.5 3u.2) poBepKa sk3amene 31-33
nubdepeHnnambHBIX HNOIIK-1.4. (06.016 A/30.6 ¥V.1) CaMOCTOSITETBHOMN
YpaBHEHHIA C HNOIIK-1.7. (40.001 A/02.5 Tx.2) HeayIUTOPHOMN
MOCTOSTHHBIMH HNOIIK-1.8. (40.001 A/02.5 Tp.2 Tx.) paborsl,
10 k03 unreHTaMH. HIIK-1.2. (06.016 A/30.6 31.3) KOHTPOJIbHAsSI
IMoctpoenwue obIIero HIIK-1.3. (40.001 A/02.5 3n.1) pabota mo Teme
peLIeHUsL. HIIK-1.4. (40.001 A/02.5 3u.2)
WUIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 V.1)
WUIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 Ip.2 Tx.)
Jluneiinsie NOIIK-1.1. (06.016 A/30.6 31.3) YcrHslit onpoc, Bompoc Ha
11 | weognopoansie cucrembl | MOITK-1.2. (40.001 A/02.5 31.2) IpoBepKa sk3amene 34-35
C MOCTOSIHHBIMH HMOIIK-1.4. (06.016 A/30.6 ¥.1) CaMOCTOSITEIIBHON




kodpdunuenramu. [Tornck
YaCTHOT'O PELICHUS.

VOTIK-1.7. (40.001 A/02.5 Tx.2)
VOIIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Ta.)

HeayJIUTOpHOU
paborTsl,
KOHTPOJIbHAs
pabota o Teme
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YcToiuuBocTh O
JIsamyHoBy.
I'eomerpuueckas
HHTEpIpETaLHs.

Y CTOMYUBOCTE HYJIEBOIO
peleHus OAHOPOIHON
CUCTEMBI
nuddepeHInaTbHBIX
YPaBHEHHUU C
MIOCTOSIHHBIMHU
KOd(ppHUIHCHTaMU.

MOIIK-1.1. (06.016 A/30.6 311.3)
MOIIK-1.2. (40.001 A/02.5 311.2)
MOIIK-1.4. (06.016 A/30.6 V.1)
MOIIK-1.7. (40.001 A/02.5 Tx.2)
VOIIK-1.8. (40.001 A/02.5 [p.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Txn.2)
WIIK-1.8. (40.001 A/02.5 [Ip.2 Tr.)

YerHblii onpoc,
MPOBEPKa
CaMOCTOSATENBHON
HeayIUTOPHOU
paboTsl

Bormpoc Ha
sK3aMeHe 36-38
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Jlemma JlanyHoBa.
Teopema Yetaena.
YcToitunBocTh 0
TIEpBOMY IPHOIMKEHHIO.

VIOTIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tn.2)
WOIIK-1.8. (40.001 A/02.5 [p.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
UIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tx.)

YerHblii onpoc,
IpOBEpKa
CaMOCTOSATEILHOM
HeayIUTOPHOU
paboTsl

Bormpoc Ha
sx3amene 39-41
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[loBenenue TpaekTOpHii
JIMHENHOW OTHOPOAHOM
CHCTEMBI
nddepeHInaTbHBIX
YpaBHEHHH BTOPOTO
MOpSAKA C TIOCTOSHHBIMHU
KO3 pHIHCHTAMH.

VIOTIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tx.2)
WOIIK-1.8. (40.001 A/02.5 [p.2 T.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 [p.2 Tn.)

YerHblii onpoc,
IpOBEpKa
CaMOCTOSATEILHOM
HeayJIUTOPHOU
paboThI

Bormpoc Ha
sx3amene 42-45
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HesripoxneHHbIe
MTOJIOXKCHHUST PABHOBECHS
aBTOHOMHOM CHCTEMBI
BTOPOTO MOPSIIKA.

Y CcTOHYMBOCTD
MIePUOUIECKHIX
peLIeHU.

WOIIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tx.2)
WOIIK-1.8. (40.001 A/02.5 [p.2 T.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 3n.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 [p.2 Tn.)

YcTHbl onpoc,
IpoBeEpKa
CaMOCTOSATEIILHOM
HeayJIUTOPHOU
paboTHI

Bormpoc Ha
sK3amene 46-48
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KpaeBLIe 3aJJa4yu.

NOIIK-1.1. (06.016 A/30.6 31.3)
HOIIK-1.2. (40.001 A/02.5 3n.2)
NOIIK-1.4. (06.016 A/30.6 V.1)
NOIIK-1.7. (40.001 A/02.5 Txa.2)
NOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.)
HNIIK-1.2. (06.016 A/30.6 31.3)

VYcTHblii onpoc,
poBepKa
CaMOCTOSTENIbHOU
HeayJIUTOPHOU
paboTsl

Bonpoc Ha
sk3aMeHe 49-52




WTIK-1.3. (40.001 A/02.5 3u.1)
UTIK-1.4. (40.001 A/02.5 31.2)
UTIK-1.5. (40.001 A/02.5 31.4)
UIIK-1.6. (06.016 A/30.6 ¥.1)
UIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 JIp.2 Tn.)

YpaBHEHUS C YaCTHBIMU HNOIIK-1.1. (06.016 A/30.6 31.3) YcrHblit onpoc, Bompoc Ha
nponsBoaubMHE riepBoro | MOTIK-1.2. (40.001 A/02.5 3u.2) poBepKa sk3amene 53-55
TOPSIKA. HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSATEIBHOM

HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIUTOPHO#M

MOTIK-1.8. (40.001 A/02.5 ip.2 Tn.) | pa6otsi
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
UIIK-1.8. (40.001 A/02.5 Jip.2 Tn.)

17

IMoka3aTenu, KpUTEPHUH U HMIKAJIA OLleHKH c()OPMUPOBAHHBIX KOMIIETEH Mt

CootBercTBe IOPOrOBOMY VPOBHIQ OCBOCGHUS KOMIIETEHIMH IUIAHUPYEMbIM
pe3ysibTataM OOyUYCHHUS M KPUTEPUAM UX OLICHUBAHUS (OLICHKA: YIOBJETBOPUTEILHO /3a4TEHO):
OIIK-1 Cnocoden nmpuMeHATH (yHIaMeHTAJbHbIEe 3HAHHUS, MOJYy4YeHHbIe B 00J1acTH
MaTeMaTH4YeCKUX U (MJIH) eCTeCTBEHHBIX HAayK, W HCHO0JIb30BAaTh HX B
npodeccHOHAILHOM AeITeJIbHOCTH
3Hatb NOIIK-1.1 (06.016 A/30.6 31.3) CiocoOeH mpuMeHsITh GyHIaMEHTalbHbIC 3HAHUS,
IIOJIyYeHHbIE B 00JACTH MaTeMaTHYeCKUX U (WMJIM) ECTECTBEHHBIX HayK, H
MCIOJIb30BaTh UX MPH aHAIN3e MpeaIMETHON o0IacTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH W MEXIYHAPOJIHBIA ONBITB B
o0jacTh MaTeMaTU4YeCKUX U (UJIM) ECTECTBEHHBIX HAyK, M MHCIIOJIb30BaTh UX B
po¢eCCUOHATBHON IEATETLHOCTH

YMmerb NOIIK-1.4 (06.016 A/30.6 Y.1) Ucnonb30BaTh CyIIECTBYIOLINE TUIIOBBIE PELICHUS
U 11A0JIOHBI ITPU aHAJTU3€ BXO/IHBIX IaHHBIX

Baagers UOIIK-1.7 (40.001 A/02.5 Ta.2) IlpoBeneHue HaOMIOICHUI U H3MEPEHHI,
COCTaBIICHHE WX OMMCAaHUI U (POPMYITHPOBKA BEIBOJIOB
NOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) [desTenbHOCTb, HAllpaBiI€HHAs Ha PEIICHUE
3aad aHAMTHYECKOTO XapakTepa, MPEeIojararollnX BBIOOP MW MHOT00Opasue
aKTyaJlbHBIX CIIOCOOOB peEIIeHHUs 3a/ad, C HMCIOJIb30BaHUEM (YyHIaMEHTaIbHBIX
3HaHWH, TOJYYCHHBIX B 00JIACTH MAaTEeMaTHYECKUX U (MJTM) ECTECTBEHHBIX HAYK

MK-1 CnocodeH pemiaTs aKTyaJIbHbIE U 3HAYUMBIE 32/1a4H NPUKJIATHOI MAaTEeMATHKHU
1 MTHPOPMATHKH
3Hathb HIIK-1.2 (06.016 A/30.6 3n.3) IIpenmeTHas 061acTh MPUKIATHON MAaTEMATHKA U
UH(pOPMATUKU

HIIK-1.3 (40.001 A/02.5 3n.1) llenu m 3amauu MPOBOAMMBIX HCCIICTOBAHUNA H
pa3paboTOK, 3HAYMMBbIE 3a]]a4l MPUKIIaJHOW MaTeMaTHKU U HHPOPMATUKU
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U MEKTYHAPOIHBIH OIBIT PEIICHUS
aKTyaJbHbIX U 3HAUUMBIX 3a]1a4 IPUKIIAJHON MaTeMaTUKU ¥ HH(POPMATUKH
UIIK-1.5 (40.001 A/02.5 3u.4) Meroabl NpPOBEIACHUS OSKCHEPUMEHTOB U
HabOmoeHni, 0000meHuss 1 00paboTKM MHGOPMALMU HpPU pelIeHHH 3a/1ad B
00JTaCTH MPHUKIIATHON MaTeMAaTUKNA U HHOOPMATHKH



YmMmeThb

Baanern

NIIK-1.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOJAHbIC JaHHbIC IPU PELICHUU
3a7a4 B 00JIaCTH NPHUKIIQTHON MaTeMaTUKu U UH(GOpMaTHKN

HIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenecHue HaOMOACHUA W U3MEPCHHH,
COCTaBJICHHE X OMUCAHUI 1 ()OPMYITUPOBKA BBIBOIOB IIPH aHATTN3E PEIICHUN 3a/1a4
MPUKIIQTHON MaTeMaTUKU ¥ HH()OPMATHKH

NIIK-1.8 (40.001 A/02.5 p.2 Tna.) HdesTensHOCTh, HAllpaBJICHHAs HA PELICHHE
3aJa4u aKTyalbHbIC U 3HAYMMBIC 3a]1a41 PUKIIAJTHON MaTeMAaTUKNA U MHPOPMATHKU
AQHAJIMTHUYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp W MHOroobpasue
aKTyaJbHBIX CIIOCOOOB PEIICHHS 33124

Cootsercterie  0A30BOMY _YPOBHI)  OCBOEHMSI KOMIETEHLUH  IUIAHHPYEMBIM
pe3ysbTataM O0y4YEHHUS M KPUTCPHUSAM HX OICHUBAHUS (OI[CHKA: XOPOLIO /3aYTEeHO):

OIIK-1

3HaTh

YMmeThb

Baaners

IIK-1

3HaTh

YMmerhb

Baanern

Cnoco0en npuMeHsITh QyHIAMEHTAJIbHbIE 3HAHUS, MOJYYeHHbIe B 00J1aCTH
MaTeMAaTHYeCKHX M (MJIH) eCcTeCTBEeHHbIX HayK, M MCH0JIb30BaTh HX B
npodeccHoHAIbLHOM eI TeJTbHOCTH

NOIIK-1.1 (06.016 A/30.6 31.3) CiocoOeH mpuMeHsITh GyHIaMEHTalbHbIC 3HAHUS,
IIOJIyYeHHbIE B 00JACTH MaTeMaTHYeCKUX U (WMJIM) ECTECTBEHHBIX HayK, H
WCIOJIb30BaTh UX MPH aHAJIN3€ IPEeIMETHOM 00IacTH

NOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH W MEXKIYHAPOJIHBIA OIBITB B
o0jacTh MaTeMaTU4YeCKUX U (UJIM) ECTECTBEHHBIX HAyK, M MHCIIOJIb30BaTh UX B
poecCHOHATBHOM IeATEIIBHOCTH

NOIIK-1.4 (06.016 A/30.6 ¥Y.1) Mcnonb30BaTh CYIIECTBYIONINE TUIIOBBIC PEIICHHS
Y 1A0JIOHBI TP aHAJTU3E BXOHBIX JIaHHBIX

HOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenuwe HAOIIOACHUA W HW3MEPCHHH,
COCTaBJICHHE UX ONMMCAHUHN U POPMYITHUPOBKA BEIBOJIOB

NOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) [desTenbHOCTb, HAllpaBiI€HHAs Ha PEIICHUE
3aad aHAMTHYECKOTO XapakTepa, MPEIojiararollnX BBIOOD W MHOT00Opasue
aKTyallbHBIX CIOCOOOB peIIeHMs 3a]la4, C HCIOJIb30BaHMEM (yHIaMEHTAIbHBIX
3HAHWMW, TIOJTYYSHHBIX B 00JIACTH MAaTEeMAaTUYCCKUX U (WJIH) €CTECTBEHHBIX HAYK

CnocofeH pemiaTh aKTyaJbHbIe H 3HAYUMBIE 321241 NPUKJIATHONH MaTeMaTUKH
1 MTHPOPMATHKH
NIIK-1.2 (06.016 A/30.6 3u.3) IlpenmeTHast 06JacTh NPUKIAAHON MaTEMaTUKU U
UHpOPMATUKU
HIIK-1.3 (40.001 A/02.5 3n.1) llenu u 3amayu MPOBOAMMBIX HMCCIEIOBAHUN H
pa3paboToK, 3HAYMMBbIE 3a]]a4l IPUKIIaJHOW MaTeMaTHKU U HHPOPMATUKU
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U MEKTYHAPOIHBIH OIBIT PEIICHUS
aKTyaJbHbIX ¥ 3HAUYUMBIX 33/]1a4 MPUKJIaJHOW MaTeMaTUKU U HUHPOPMATUKU
NIIK-1.5 (40.001 A/02.5 3u.4) Meroabl NpPOBEACHUS OSKCHEPUMEHTOB U
HaOmoeHni, 0000meHnsT 1 00pabOTKM MH(POPMALMU TpU PElICHUH 337134 B
00JTaCTH MPHUKIIATHON MaTeMAaTUKNA U HHOOPMATHKH

HIIK-1.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIE JAHHBIE TIPU PEIICHUHN
3a/1a4 B 00JIaCTH MPUKIIAJTHON MaTeMaTUKH U HH(OPMATUKU

UIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMOAEHUNA W U3MEpPEHUH,
COCTaBJICHHE VX ONTUCAHWI ¥ ()OPMYJTUPOBKA BBIBOJIOB IIPH aHATIM3E PEIICHUH 3a1a9
MPUKJIAIHON MaTeMaTUKU U MHPOPMATHUKH



HIIK-1.8 (40.001 A/02.5 Hp.2 Tn.) JearensHOCTh, HampaBjiCHHAs Ha PEIICHHE
3aJa4u aKTyaJbHbIC U 3HAYMMBbIE 3a/1a4l MPUKIIAJHON MaTeMaTUKU U HHPOPMATHKU
AHAJTUTHYECKOTO  XapakTepa, Mpeanojarallx BbIOOp W MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHUs 3a1a4

CootBercTBre NPOJABHMHYTOMY VPOBHIO OCBOCHHS KOMIIETEHIMH IUIAHUPYEMBIM
pe3yabraTaM 00y4deHHs M KPUTEPHSIM HX OLICHUBAHUS (OLCHKA: OTJIMYHO /32YTEHO):

OIIK-1 Cnoco0eH npuMeHATH (yHAaMeHTAJIbHbIE 3HAHUS, MOJYy4YeHHbIe B 00JaCTH
MATeMATHYeCKHX M (MJIM) eCTeCTBEHHBIX HAyK, M HCIO0Jb30BaTh HX B
npogeccHOHAIBLHOM /1€ TeJILHOCTH

3Hathb HOIIK-1.1(06.016 A/30.6 31.3) CiocobeH npuMeHsTh PyHIaMEeHTaIbHbIC 3HAHMS,
MOJyYeHHbIE B OOJIACTH MAaTeMaTHYeCKuX M (WIM) eCTECTBEHHBIX HAyK, H
UCIOJIb30BATh UX IPU aHAIM3€E IPEIMETHOM 00IacTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH W MEXKIYHApPOJIHBIA OIBITB B
o0J1IacTH MaTeMaTHYeCKUX U (WIM) eCTECTBEHHbIX HAyK, M HCIOJIb30BaTh HX B
poecCHOHATBHOM IeATEIIBHOCTH

Ymernb NOIIK-1.4 (06.016 A/30.6 Y.1) Ucnonb30BaTh CyIIECTBYIOLIUE TUIIOBBIC PELICHUS
Y 11a0JIOHBI IIPU AHATTN3€ BXOJHBIX JIAHHBIX

Baagers MOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIONEHWA W W3MEPEHUH,
COCTaBJICHUE WX ONMUCAHUIN U (OPMYTHPOBKA BHIBOJIOB
MOIIK-1.8 (40.001 A/02.5 [dp.2 Tna.) JlesrenbHOCTh, HalpaBiicHHAs HA PEIICHUE
3a7a4 aHAIMTHYCCKOTO XapakTepa, MPEANoJararlluX BbIOOP M MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB peIleHHs 3a/lad, C HCIOJIb30BaHUEM (YHIAMEHTAIbHBIX
3HAHHH, MOJYYEHHBIX B 00JACTH MaTEMAaTHUYCCKHUX U (MJIH) €CTECTBCHHBIX HAYK

InK-1 Crnoco0eH pemiaTh aKTyaJIbHbIe U 3HAYUMbIE 321a4H PUKJIAAHOH MATEMATUKHA
U MHPOPMATHKHU
3HaTh NIIK-1.2 (06.016 A/30.6 3n.3) IIpeamerHas o6aacTh NPUKIAIHOW MaTeMaTUKH U
MH(OPMATUKH

NIIK-1.3 (40.001 A/02.5 3u.1) llenu u 3amayu MPOBOAMMBIX HCCIIEOBAHUNA H
pa3paboToK, 3HAUMMBbIE 3a/1a4M PUKIATHON MaTeMaTUKU U UHPOPMaTUKU
NIIK-1.4 (40.001 A/02.5 3H.2) OTeuecTBEHHBINH U MEXTYHAPOJHBIH OIBIT pEIIeHUsS
aKTyaJbHBIX ¥ 3HAYUMBIX 337124 MPUKIIAHOW MAaTEeMaTHKU U WHPOPMATUKA
UIIK-1.5 (40.001 A/02.5 3un.4) Meroapl TpPOBEIACHHUS OJKCHEPUMEHTOB U
HabmoieHni, 00001eHnsT U 00pabOTKU MHOpPMAMM TpU pEHICHUH 33434y B
00J1aCTH NMPHUKJIATHON MaTeMaTUKU U UH)OPMATUKH

Ymern NIIK-1.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOJAHbIE JaHHbIE IPHU PELICHUU
3aJ1a4 B 00JIaCTH MPUKJIIAJAHON MaTeMaTUKU U HH(OPMATUKU

Banapgers UIIK-1.7 (40.001 A/02.5 Ta.2) IlpoBenenue HaOMIOAEHUN W U3MEpEHHI,
COCTaBJIEHHE UX ONMUCAHUI U (POPMYTUPOBKA BEIBOJIOB IIPH aHATIM3€E PEIICHUH 3a1a4
MPUKIIQTHON MaTeMaTUKU ¥ HH()OPMATHKH
UIIK-1.8 (40.001 A/02.5 Hp.2 Tna.) HdesaTensHOCTb, HallpaBiICHHAs Ha pPELICHHE
3aJa4d aKTyaJbHbIC U 3HAYMMEBIE 3a]1a491 PUKIIAJHON MaTeMaTUKN U HH)OPMATHKH
AHAJIMTUYECKOT'O  XapakTepa, IMpeanojaralolux BbIOOp ©  MHOroobpasue
aKTyaJbHBIX CIIOCOOOB PEIICHHS 33124



TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AeATEJbHOCTH, XapPaKTePHU3YHIIUX 3TANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOEHHUs 00pa30BaTeILHON NPOrPaMMbI

Bomnipocsl 11t ceMUHAPOB, KOJVIOKBUYMOB, CO0ece10BaAHUS

BWIET 1

1. Teopema cymiecTBOBaHUS U €MHCTBEHHOCTH VISl JIMHEHHBIX CUCTEM.

2. Teopema JInyBHUIUIA 1151 TIMHEHHBIX OJTHOPOJHBIX CHCTEM.

3. 3ajpaya. YpaBHeHUs B NOJHBIX AU depeHnnanax u npuBoAsIecs K HUM.

BUJIET 2
1. Ipocreiimue K1accel 0OBIKHOBEHHBIX TU(PepeHIINATbHBIX YPAaBHEHUI
IIEPBOTO MOPAIKA.
2. CBOHCTBa peLIeHU JTMHEHHBIX OJTHOPOJHBIX CUCTEM (TeopeMmsl 1, 2, 3).
3. 3agava. OTHOPOJHBIE YPABHEHUS U IPUBOASIIUECS K HUM.

BIWJIET 3
1. YTBepkaeHue 0 nNpeaCTaBICHUN PELIEHUSI HEOJHOPOIHON CUCTEMBI,
CIIEJICTBUE.
2. Jlemma o nuHEIHOH He3aBUCHMOCTH (QYHKIHIT BUIa X<e
3. 3ajada. YpaBHEHUs, HE Pa3pelIeHHbIe OTHOCUTENILHO IPOU3BOIHOM.

AjX

BUJIET 4
1. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelIeHus 3anaun Ko st
JMHEWHOTO ypaBHEHHUS N-0OT0 MOPSIKA.
2. ITouck 9acTHOTO peNICHHSI TUHESHHOTO HEOTHOPOIHOTO YPaBHEHHUS C
MOCTOSIHHBIMU KO3 (uLineHTaMu (PE30HAHCHBIH ciyyail).
3. 3ajavua. YpaBHEHUS C pa3/ICIICHHBIMU M Pa3JICIIIOIIUMUCS TEPEMEHHBIMH H
MIPUBOJISAINECS K HAM.

BUJIET 5
1. Teopema o rmaaxocTu peueHui audQepeHnanIbHbIX YpaBHEHUH.
2. IToHnxeHue nopsiika JMHEHHOr0 OJJHOPOAHOTO UG HepeHINaTILHOTO
YpaBHEHHS.
3. 3anaua. JIuHelinple ypaBHEHHs IEPBOTO MOPSIKA.

KommuekT 3aganuii 1Isi KOHTPOJIbHON PadoThI

Tema 1. /Tuddepennpanbable ypaBHEHHs IEPBOTO MOPSIIKA.

3ananue: OnpenenuTh THI U PEelIUTh Kaxaoe TuddepeHraabHoe ypaBHEHHE TIEPBOrO
Hopsi/IKa.

Bapuanr 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*%,

Bapwanr 2
1. ysinx +y cosx = 1;
2.2x3+y=xy’

3.x(x—1y +2xy =1;



, y .
4y-1= x(x+1)’

5.xy — 2y = —2x2.

Tema 2. JTluddepennmanbabie ypaBHEHUS BBICIINX TTOPSIKOB.
3aganue: Pemuth ypaBHEHUE.

Bapuanr 1
’ 12 ’ .
l.xyy —xy —yy =0;

2_ xy(S) —_ y(4) = O,

3.y®W —2y"+2y" =2y +y=0;
4.y® +8y" +16y =0;

5.y + 5y + 6y = cos 2x;

6.y +4y + 3y = cosx;

7.y " +y = tgx;

8.y ~y =1

9.x%2y" —3xy + 3y = 5x? — x;

10. x?y" — xy — 3y = 5x*,

Bapuant 2

1.y " =7y "+ 16y — 12y = 0;

2.y® +4y" +8y" + 16y + 16y = 0;

"2 '
3.y =40y —D);

4, xy' = y'ln%;
" ’ 1
Sy +y = cosx;
" ’ sinx .
6. y ty = cos2x’

7.y — 4y + 3y = sinx;

8.y —5y + 6y = sin 2x;

9.x%2y" —3xy + 3y = 5x? — x;

10. x2y" — xy — 3y = 5x*,

Tema 3. Cucremsl nuddepeHInaibHbIX YpaBHEHUH.
3ananue: Pemurs cucTeMy ypaBHEHHUIA.

Bapuanr 1
x =y,
1.5 vy = —4x + 4y,
z'==-2x+y+2z

x =2x+ 6y — 15z,
2.8 y=x+y-5z

z =x+2y—6z
3{x'=—x—2y+2et,
"y = —2x + 2y + 5et.
4{ x'=4x + 2y,
y'=—x+y+2et.
Bapwanr 2

x =9x — 6y — 2z,
1.4y =18x — 12y — 3z,

z =18x — 9y — 62z.

x =4x + 6y — 15z,
2.{ y'=x+3y—5z

z' =x+2y—4z



3 x' =—x+ 3y,
ly'=—x+3y+et.
x =4x+y—e %,

y' = —5x —2y.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJbl UIA TPOMEKYTOYHON  aTTecTalluu
(3K3amMeH/3a4eT)

Bomnpocsl 111 NOATOTOBKH K IK3aMeHY

1. OcHOBHBIE TOHATUS TEOPUM OOBIKHOBEHHBIX JU(PGEPEeHINAIbHBIX YPaBHEHUI.
JuddepeHnmanbaple  ypaBHEHHs IEPBOro IMOpsAKa (C  pPa3IeNSONUMHUCA EPEMEHHBIMH,
OJTHOPOJHBIE ~YPaBHEHUs, YpaBHEHHs B IMOJHBIX JuddepeHnranax, HHTEIPUPYIOILUT
MHOJKUTEJIb ).

2. JIuneitHple ypaBHEHHS 1-0T0 MOpsAKa.

3. Jlemma I'ponyosna — benmana.

4. Teopema O CylIeCTBOBaHMU M enuHCTBeHHOcTH pemieHus (Ilukapa) 11t omHoro
QG GepeHIaIbLHOr0 YpaBHEHUSI.

5. Teopema Ilmano (0e3 moka3arenbcTBa). TeopemMa O TJIAAKOCTH — PEIICHHS
QG epeHIaIbHOr0 YpaBHEHUSI.

6. Teopema ITukapa mist cuctem.

7. Teopema CylIeCTBOBAHUS U €AMHCTBEHHOCTH ISl IUHEHHBIX CUCTEM.

8. CpoiicTBa peieHuit TMHEHHBIX 0IHOPOAHBIX cucTeM. (Teopemsr 1,2,3).

9. CpoiicTBa pemeHnii TMHEHHBIX 0MHOPOIHBIX cucteM. (Teopemsr 4,5).

10. Teopema JInyBuUILISI 17151 TUHEHHBIX CHCTEM.

11. ®ynnamenTanbHas MaTpuLa U €€ CBOICTBA.

12. JIunelinple HEOJHOPOJHBIE CUCTEMBI. Y TBEpXKAECHUE U cleAcTBUE. MeTo] Bapualuu
IIPOU3BOJIbHBIX MOCTOSIHHBIX.

13. Jluneiinple auddepeHunanbHble  ypaBHEHHS N-0ro Mopsaka. OKBUBAJIEHTHOCTb
ypaBHEHHUs N-0ro MOpsSAKa U CUCTEMBI. Teopema CyIIeCTBOBAaHHUS M €JUHCTBEHHOCTH PELIECHUs
3anaun Komm nis ypaBHEHHUS N-0ro nopsiaka.

14. CpoiicTBa perieHui TMHEHHBIX OAHOPOAHBIX TU((depeHIINaTbHBIX ypaBHEHUN N-0r0
nopsinka. Teopemsr 1,2,3.

15. CpoiicTBa perieHuid TMHEWHBIX OAHOPOAHBIX TU(depeHIINaTbHBIX ypaBHEHUN N-0Tr0
nopsiaka. Teopemsr 4,5.

16. Teopema JInyBmist. [ToHmkeHne mOpsiIKa TMHEHHOTO OJHOPOAHOTO YPAaBHEHHS.

17. Metoz Bapuany MpoU3BOJIBHBIX MOCTOSHHBIX U1l HEOJHOPOAHOIO YpaBHEHUS N-0ro
HopsIKa.

18. Jluneiinple auddepeHnnanbHble  ypaBHEHHS N-OT0  MOpPAAKAa C  MOCTOSHHBIMH
KodpduuueHTamMu, ciaydal MpOCTBIX XapakTepucTHyeckux uwucen. IlocTpoenue obmero
BEIIECTBEHHOI'O PEILICHHUS.

19. JlemMma o nuHEWHON He3aBUCUMOCTH (DYHKIIUN BUIA xke

20. JIuneitHple ypaBHEHHS C TIOCTOSHHBIMH KOX((QUIIMEHTaMH, CIy4ald KpaTHBIX
XapaKTEepUCTUUECKHUX YHUCE.

21. HeomHopoiHBIE ypaBHEHHsI C TIOCTOSHHBIMH KodddummenTamu. [lonck ygacTHOTO
pEILIEHNUs] B HEPE30HAHCHOM ClIyYae.

22. HeomHopoiHBIE ypaBHEHHsI C TIOCTOSHHBIMH KodddummeHntamu. [lowck gacTHOTO
pEIIEHNUs B PE30HAHCHOM CITy4ae.

23. HeomHopomHbIe ypaBHEHHsI C TIOCTOSHHBIMH Kod(duumentamu. [lomck yacTHOTO
pEILIEHNUs B BELIECTBEHHOM ClIydae.

24. CoiicTBa HyIel pemreHus nupdepeHnansHbex ypaBaeHui. Jlemma 1,2. Criencraue.

25. Teopema cpaBnenus Lltypma. 3ameuanusi.

Amx



26. Cneactaus 1,2,3.4.

27. Pemenne muHEHHBIX U PepeHINATBHBIX YPAaBHEHUN C TIOMOIIBIO CTETICHHBIX PS/IOB.

28. 3aBUCHMOCTb pELlIeHHs OT HadalbHbIX 3HAUE€HUI U napameTpoB. Jlemma A namapa.

29. Teopema O HENpEpHIBHOM 3aBUCUMOCTH M AU(D(HEPEHUUPYEMOCTH pELICHUH OT
apaMeTpoB.

30. CnencTtBue M3 TEOpPEMBI O HEMPEPBIBHOM 3aBUCHUMOCTH M AupdepeHunpyemMocTu
pewenuii. [lonydenue 3a1a4 i IPOU3BOIHBIX 110 TAPAMETPY U HAYAJIbHBIM YCIOBUSM.

31. OmHOPOIHBIE CUCTEMBI JTUHEWHBIX NU(P(HEpEeHINATBHBIX YPABHEHUN C MOCTOSHHBIMU
ko3 duuuentamu. Bun obuiero penieHus B ciiydyae MaTpULbl IPOCTON CTPYKTYpbl. Beinenenue
BELIECTBEHHOI'O PELLIECHUS.

32. Bug o6miero pemeHds JUHEWHONW OJHOPOIHON cHuCTeMbl TudQepeHITnaTbHBIX
ypaBHEHUH B CIyyae MaTpUIlbl 0OIIET0 BUa. BriieneHue BenecTBEeHHbIX PeIeHUH.

33. Meroa HeompeaeneHHbIX KO3(PQPUIIMEHTOB TOHWCKA OOIIEero peuieHUus JHHEHHOM
OJHOPOJHOM CHUCTEMBI.

34. JIuneiinble HEOITHOPOIHBIE CHCTEMBI JU(PHEPEHIINATBHBIX YPABHEHUH C OCTOSHHBIMU
kodpduuuentamu. IIOMCK YAaCTHOTO peHICHUS METOJOM HEONpeAeTeHHBIX Ko3(duiueHToB
(Hepe30HaHCHBIHN cilydait).

35. JIuneitHbIe HEOTHOPOTHBIE CHCTEMBI TU( P EepEeHINATBHBIX YPaBHEHHH C ITOCTOSTHHBIMH
ko3pduurentamu. IIoMCK 4YaCTHOrO peIIeHUs METOAO0M HEONpeAeNeHHbIX KO3(P(PHUIHNEHTOB
(pe3oHaHCHBIN ciyuait). BerecTBeHHbIN citydail.

36. Omnpenenenue ycroiunBocty 1o JlanynoBy. CBeieHue UCCIEI0BaHUS YCTOWYMBOCTH
HEHYJIEBOTO DPELIEHUsl K HCCIEIOBAaHUIO YCTOMYMBOCTH HYJIEBOIO peulieHus. I'eomerpuueckas
uHTepnpetauus. lIpeoGpa3oBaHue IMHEHHOW cUCTeMbl IU(PGEpEeHINATbHbBIX YPAaBHEHUNH C
MOCTOSTHHBIMU K03 punimenramu.

37. YCTOWYMBOCTh HYJIEBOI'O pELICHHUs OJHOPOAHON cucTeMbl JubdepeHIruaTIbHbIX
YpaBHEHHI C TIOCTOSTHHBIMH KO3 durmentamu. Jlemmsr 1,2.

38. YCTOWYMBOCTh HYJIEBOIO pELICHHUs OJHOPOAHON cucTeMbl JubdepeHIrnaTIbHbIX
yYpaBHEHHI C TOCTOSTHHBIME Kodddurmentamu. Teopemsr 1,2,3. 3amevanue.

39. Jlemma JIsmyHoBa.

40. Teopema UYeraeBa o HeycroiumBoctd. Kpurepmit Payca-I'ypeuma  (6e3
JI0Ka3aTeNbCTBA).

41. Teopema JIsnyHoBa 00 yCTOWYMBOCTH MO MEPBOMY MPUOIHKEHUIO.

42. IloBeneHne TpPAaeKTOpUN JMHEHHONW OJHOPOJIHOM cUCTeMbl Au(QepeHInanbHbIX
YpaBHEHU BTOPOTO MOPsAKA C TOCTOSHHBIMU K03 uientamu (y3en, ceio).

43. IloBeneHne TpaeKTOpUM JHMHEHHOW OJHOPOJHOW cUCTeMbl AU(QepeHInanbHbIX
yYpaBHEHU BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 uurentamu (Pokyc, HEHTp).

44, TloBeneHrue TPAaEeKTOpUN JHMHEHHOW OJHOPOAHOW cHUCTeMbl JU(QepeHIHaTbHbIX
YpaBHEHUH BTOpPOrO MOPSAJKA C IMOCTOSHHBIMH Ko3(pdUIMEeHTaMu (IUKPUTHUECKUN y3en; {

A, #0,4,=0}).

45. IloBeneHne TpaeKTOpUM JHMHEHHOW OJHOPOJHOW cUCTeMbl AUpQepeHInanbHbIX
YpaBHEHUH BTOPOIrO MOpsIKa C TMOCTOSIHHBIMU Kod(@uIMeHTaMu (BBIPOKIEHHBIA Yy3emd; {
A, =4,=0}).

46. HeBBIpOXKICHHBIE TTOJIOKEHUSI paBHOBECHSI aBTOHOMHOW CHCTEMBI BTOPOTO TOPSIIIKA.
Teopema 0 OBeZIeHUN TPAaeKTOpHii BOIM3M (oKyca.

47. HeBbIpoXk/IEHHBIE MOJIOKEHHSI pABHOBECHSI aBTOHOMHOM CHCTEMBI BTOPOIO MOPSJIKA.
V3en, ceano (6e3 mokaszarenbctBa). [loHsTHe mpenensHoro nukia. IloBeneHue TpaeKTOpHiA
BOJIM3M MIPEACIIBHOTO IUKIIA.

48. Y cTOMYMBOCTh MEPHUOAMYECKUX PELICHUH.

49. Kpaessbie 3aaun. AnprepHatnBa @penaronpma. CiiecTBUS.

50. Omnpenenenne Qynkuuu I'puna. Teopema o cymecTBoBaHuu QyHKIuU ['puHa.
CsoiictBa ¢yHkiuu ['puna.



51. VrBepxkaenne o pynkuuu G (t,s), yAoBIeTBOpsitomei yciaopusim 1,2,3.

52. 3agaua Illrypma-JlmyBminsa. Teopema o CBOMCTBaX COOCTBEHHBIX 3HAYCHUN U
COOCTBEHHBIX (DYHKIIHIA.

53. YpaBHEHHUsI C YaCTHBIMU NPOU3BOJHBIMH MEPBOTO MOpsAAKA. TeopeMbl O pemeHHsIX
JMHEWHOTO OJTHOPOTHOTO YPABHEHHUSI.

54. Tloctpoenue OOIIETO  pELICHHS
MIPOM3BOIHBIMHU TIEPBOTO MOPSIIKA.

55. 3ajaua Komm 11 JMHEMHOrOo M KBa3WIMHEHHOrO YpaBHEHMl C YaCTHBIMHU
MIPOM3BOIHBIMHU TIEPBOTO MOPSIIKA.

KBa3HUJIMHECHHOIO YpaBHCHHA C  YaCTHBIMU

Kpurepun oueHuBaHus pe3yabTaToB 00y4eHH s

Ouenka KpuTepuu onieHUBaHHUS 10 SK3aMEHY
Bhicokuii OIICHKY «OTJIMYHOY BaCJ'IY)KI/IBaUeT CTYJICHT, OCBOUBILINI 3HAHUS, yMeHH,
YPOBEHD «5% KOMIIETCHITMH ¥ TEOPETHYECKUI MaTepuai 0e3 MpoOesIoB; BHITTOTHUBIITUI
(oTmuno) BCC 3aJIlaHUsA, NPEIYCMOTPEHHBIC Y4YEOHBIM IIJIJAHOM Ha BBICOKOM
KaueCTBCHHOM YPOBHE; NPAKTHYECKHE HABBIKH MPO(ECCHOHATHLHOTO
IIPUMEHEHHS OCBOCHHBIX 3HAHUH C(hOPMHUPOBAHBI.
Cpennmii OIICHKY «XOpOIII0» 3aCIyKUBAET CTYACHT, MPAKTHYECKU TOJHOCTHIO
YPOBEHB «4» OCBOUBIIINI 3HAHUS, YMEHUS, KOMIICTCHIIMH M TEOPETUICCKUN MaTepuall,
(xopor10) y4deOHbIE 3alaHMsl HE OIICHEHbl MaKCUMAJbHBIM YHCJIOM O0ajuioB, B
OCHOBHOM C(HOPMHUPOBAII MPAKTHICCKUEC HABBIKH.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITy)KHBAaET CTYIEHT, YaCTUYHO C
YPOBEHB «3% npoOejaMyd  OCBOMBIIWI  3HaHUS, yMEHUS, KOMIICTCHIMH U
(YIOBIIETBOpUTE | TEOPETUYCSCKUH MaTepuall, MHOTHE ydYeOHbIe 3amaHus Jub0 He
JIHO) BBINOJIHMJI, JUOO OHM OIEHEHBI YHCIOM ©0aaIoB OJHM3KHM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTUYECCKHE HABBIKK HE CPOPMHUPOBAHBI.
MUHUMAJIBHBIA | OIICHKY «HEYJOBIETBOPUTEIHHOY 3aCIYKHBAET CTYJIEHT, HE OCBOMBILIUN
YPOBEHB «2% 3HAHHUA, YMEHUS, KOMIIETCHIIMN U TEOPEeTUYECKUIl MaTepuas, yuyeOHbIe
(HeyJIOBJIETBOPH | 3aJaHUS HE BBITOJIHII, IPAKTHYECKHE HABBIKM HE C(HOPMHUPOBAHBI.
TEJILHO)

4.2 MeToanyeckue MaTepHaJIbl, ONpe/essiioliue Npoueaypbl ONeHUBAHUS 3HAHUI,
yMeHHi, HaBBIKOB M (WJIH) ONbITA [IeSITeJIbHOCTH, XAPAKTEePU3YIOIIHX JTaMbl
(hopMupoBaHUA KOMIETEHIUH

Kputepuu onieHuBaHus pe3yabTaTOB 00y4YeHUsI

Ornenka KpuTepnn olieHUBaHHUS 110 dK3aMEHY

Bhicokuii OLEHKY «OTJIMYHOY 3aCHYKHUBACT CTYCHT, OCBOUBIIUI 3HAHUS, yMeHus,
YPOBEHD «5» KOMIIETCHITMH ¥ TCOPETHUECKUN MaTeprall 03 MpoOeIIOB; BHITOJHUBIIUI
(oTmuro) BCE 3aJlaHUs, NPEIYCMOTPEHHbIE Y4YeOHBIM IUJIAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE; NPAKTHYECKHE HABBIKH MPO(ECCHOHATHLHOTO

MIPUMEHEHHS OCBOCHHBIX 3HAHUU C(HOPMUPOBAHBI.
Cpenamii OIICHKY «XOpOIII0» 3aCITy)KHUBACT CTYACHT, MPAKTHYECKHA TOJHOCTHIO
YPOBEHB «4» OCBOUBIIIUH 3HAHUSI, YMEHH S, KOMIIETEHIIUH U TEOPETUIECCKHII MaTepural,
(xopor1o) y4deOHbIE 3aJaHusl HE OIICHEHH MAaKCUMAJbHBIM YHCJIOM O0ajuioB, B

OCHOBHOM c()OPMHUPOBaI MPAKTUIECKUE HABBIKH.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEIHHO» 3aCIy)KUBAET CTYACHT, YacCTHYHO C
YPOBEHB «3» npobenaMyd  OCBOMBIIUN  3HAHUS, YMEHHS, KOMIIETEHIMH |
(YIOBIETBOpUTE | TEOPETHUYSCKUH MaTepuall, MHOTHE yueOHBIe 3aJaHus JH00 He
JILHO) BBINOJIHMII, JUOO OHHM OIIEHEHBI YHCIOM ©0aaioB OJM3KHM K

MHWHUMAJIbHOMY, HCKOTOPBIC IMMPAKTUYCCKUE HABBIKU HE C(bOpMI/IpOBaHI)I.




MuHUMANBHBIA | OLIEHKY «HEYAOBJIETBOPUTEIBHO) 3aCIIYKUBAET CTYAEHT, HE OCBOUBIIUI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUYCCKUI MaTepual, yueOHbIe
(HeyIOBJIETBOPH | 3aJaHUs HE BBIIOJIHII, IPAKTUYECKHE HABBIKK HE C(hOPMUPOBAHBI.
TEJILHO)

Kpurepuu orieHuBanus 1o 3a4ery:
«3a4TEHO»: CTYJIEHT BIAJCeT TEOPETHUYECKUMHU 3HAHMUSIMHU MO JAHHOMY pa3ieily, TOIMyCKaeT
HE3HAYUTENIbHbIE OLIMOKH, CIPaBISIETCS C MaTepualioM 0e3 BUIMMBIX 3aTPyIHEHUH; CTYAEHT
yMeeT MPaBUILHO OOBACHITH MaTepUal, MOAKPEILUISS €ro MPUMEPaMH, U, IPUMEHSIS IOTyICHHBIE
3HAHUS MIPU PEIICHUU MPAKTUYECKUX 3a/1a4.

«HE 3aYTEHO»: MaTepHall HEe YCBOEH WJIM YCBOEH YaCTUYHO, CTYIEHT 3aTpyIHACTCS IIPUBECTU
IPUMEpPBI, PELIAET 3aJaud C BUAMMBIMHU 3aTPYIHEHMSIMH; JTOBOJBHO OrPaHUYEHHBI 00beM
3HAaHUU TEOPETUYECKOT0 MaTepHuaa.

O1eHOYHBIC CpEICTBA Ui MHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX ICUX0()HU3MISCKHX OCOOCHHOCTCH.

— Ipu He0OXOIMMOCTH MHBAJIM/IAM H JIUI[AM C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS JTOMOJIHUTEIBHOE BPEMsI JUISI IOATOTOBKH OTBETA HA SK3aMCHE;

— IIPH TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB O0yUCHHsI MHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HUCIIOJIB30BAHUEC TCXHUUYCCKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— MPU HEOOXOIMMOCTH JIJIsi O0YUYaIOIIUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbSI
U WHBAIUIOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOydYeHHs [0 JUCIHUILUIUHE MOXET
MIPOBOMTHCS B HECKOJIBKO JTAIOB.

[Iporienypa orneHUBaHUsI PE3yJbTATOB O0YYCHHS WHBAIUIOB M JIUI[ C OrPAaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JI0OPOBBSI 110 TUCIHMILIMHE MPEAyCMaTPUBACT MPEAOCTaBICHHE HHPOPMALIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM HX 370POBbS M BOCIIPUSATHS WH(POPMAIIHH:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1s1 JTUI ¢ HApYIIEHUSIMA CITyXa!

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B TIle4aTHOU opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

I[aHHBIfI MNEPCUCHb MOXKCT OBITH KOHKPCTU3HUPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphbl,

He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1UTEpaTypa:

1. ®wnmunmos, Anekceir denoposud. Beenenue B Teoputo nuddepenimansueix / A. O©.
Ounmunmos. — M3a. 5-e - Mocksa : URSS : [JIEHAH/], 2022. - 248 c. - (Knaccudecknii yaeOHUK
MI'Y). — ISBN 978-5-9519-2865-8.

2. @ununmnos, Anekceit ®emopoBuu. COopHUK 3amady 1o AuddepeHInaIbHbIM
ypaBHeHusM : [6onee 1400 3amay ¢ orBetamu] / A. @. Oununmos. - U3n. 9-e. - Mocksa : URSS,
2022. - 240 c. - (Kmaccuueckuit yaeonuk MI'Y). - ISBN 978-5-9519-2872-6.

3. COopnuk 33124 1o AuddepeHnnanbHbIM ypaBHEHUSIM U BApUALMOHHOMY MCUHCIICHHIO
: yaeoHOe tocoome / B. K. Pomanko, H. X. Araxanos, B. B. Biacos, JI. 1. KoBanenko. - 6-¢ u3.



- Mocksa : Jlaboparopus 3uanmii, 2020. - 222 c. - URL: https://e.lanbook.com/book/135528. -
ISBN 978-5-00101-799-8.

Jljiss OCBOCHMS AUCIUILTAHBI HHBAIMIAMHE U JIUIIAMHA C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUsl B DJIGKTPOHHOM BHJEC B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Xennep, B. K. OOwikHOBeHHBIC nuddepeHInanbHble YpaBHEHUS, BapHAIMOHHOE
WCYHCIICHUE, OCHOBBI CIICIIUATBHBIX (DYHKIIMI M UHTETPAIbHBIX YpaBHECHHI : yueOHOE mocooue /
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.

2. JlemumoBuu, b.II. Yucnennsie wmetonpl aHanuza. [IpubmmkeHue GyHKIHMH,
muddepeHaIbHbpe 1 HHTETpalbHble ypaBHeHHs : yueObnoe nmocobue / b.I1. lemunosuy, N.A.
Mapon, 3.3. lllyBanoBa. - 5-¢ u3a., crep. - Cankr-IlerepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.3. Illepuoauyeckue u3IaHus:
1. bazbe! magabeix kommannu «Mct Bero» http://dlib.eastview.com
2. Dnekrponnas 6ubnuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4KcJie COBpeMeHHbIe NPogeccHOHATbHBIE 0a3bl
AAHHBIX U MHGOPMALHOHHBIE CIIPABOYHbIE CUCTEMbI

Dnekmponno-oudbuomeunsvle cucmemst (ObC):

1. OBC «IOPAWT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvuvie 6a3vi OanHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natennbctBa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snexrponnas oubnuoteka (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aIlaJHBIX Hay4HBIX )KypHAJIOB Ha Poccuiickoit
iatdopme HayuHbIX KypHasoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast d3nekTpoHHas OuOnIMOTeKa  (HOCTYH K DJEKTPOHHOM  OuOIMOTEeKe
nuccepranuii Poccuiickoit rocynapcrsennoit oubnuoreku (PI'B) https://rusneb.ru/
7. Ilpesunentckas 6ubnmuorexa um. b.H. Enbumna https://www.prlib.ru/
8.  baza nannwix CSD KemOpumkckoro nenTpa kpucrawiorpadpuueckux ganapix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexropuym TB" http://www.lektorium.tv/
17. Yuuepcuretckas unpopmanuonnas cucreMma POCCUS http://uisrussia.msu.ru

HHd)OpMaZ/}UOHHble Cnpasoyvrble cucmemasl
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1. Koncynwrant I[lmtoc - cipaBodHas mpaBoBasi CHCTEMa (JIOCTYII 11O JIOKAIBHOU CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcuvl c60600H020 docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®enepanbnbiit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enwnas xosutekius nudpoBbIX 00pa3oBaTEIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Tlpoekt ['ocynapcTBEHHOTO HHCTUTYyTa pycckoro a3bika uMeHn A.C. [Tymkuna
"OOpa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpopManMOHHKIHN mopTain "Pycckuii s3b1K" http://gramota.ru/;

9. Cuyx0a TeMaTHYeCKNX TOJIKOBBIX ClIOBapel http://www.glossary.ru/;

10. CnoBapu u SHUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHBIN TopTat "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @enepanun”. Bompock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 31ekmpoHHble 00paszoeameinvbHble U UHGopmayuortole pecypcol Kyol'yV

1. DnexrtpoHHBIH Kartanor Hay4aHoii 6ubmuoreku KyOol'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubmuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyNIBHOTO AMHAMUYECKOTO 00y4YeHHs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, Y4eOHO-METOANYECKUX KOMILIEKCOB, MyOIUKaIil 1 KoH(epeHIIHi

http://infoneeds.kubsu.ru/

5. bubanoreka nH(OPMAIMOHHBIX PeCypcoB Kadeapbl HH(HOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeNbHbIE peCypChl Kapeapbl THPOPMAIMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanun KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "IIKOJIBHBIE TOJIbI"
http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHusi [JIA O0y4alOIUXCA MO OCBOEHHIO

TUCHUIIUHBI (MOIYJIs1)

[To Kypcy mHpeaycMOTPEHO NPOBEICHUE JICKIMOHHBIX 3aHATHI, Ha KOTOPBIX TaeTCs
OCHOBHOW TEOPETHUYECKHI MaTepual, JIaOOpaTOPHBIX 3aHATHH, MO3BOJSIONIMX CTYACHTaM B
NOJIHOW Mepe O3HAKOMUTHCS C TMOHATHEM uddepeHInanbHbIX ypaBHEHHH W OCBOUTHCS B
pELICHUH MTPAKTUYECKHX 3a/ad.

BaxneimiM 3TanmomM Kypca SBISIETCS CaMOCTOSITelbHas paboTa IO JAMCIHILIMHE
«AuddepeHnmanbHbe ypaBHEHUS.

Henbto camocToATebHON pabOTHI OakaIaBpa sABIsSETCS YriayOIeHne 3HaHUM, TOTYYEHHbIX
B pe3yibTare ayIuTOPHBIX 3aHATUH. BbIpaOaThiBalOTCSI HABBIKM CaMOCTOSATENBHON pPaOOTHI.
3aKperuIsIFOTCS OTBIT U 3HAHUSI, TIOJyYSHHBIC BO BpeMs 1a00OPaTOPHBIX 3aHITHH.

CamocrosiTenbHas paboTa CTYICHTOB B XOJ€ HM3Y4YEHUS JUCIMIUIMHBI COCTOUT B
BBIOJTHEHUM ~ WHAWBUIYaIbHBIX  3aJaHMH, 3aJaBaeMbIX  MPENoJaBarelieM,  BEAYIIUM
7a00paTOpHbIE 3aHATHS, TOATOTOBKH TEOPETUIECKOTO MaTepHaia K 1JabopaTOpHBIM 3aHSATHSIM, Ha
OCHOBE KOHCIICKTOB JICKIIMH W y4eOHOH JuTepaTyphl, COTJAacHO KaJCHIAapHOMY IUIaHy H
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MOJITOTOBKH TEOPETUYECKOTO Mareprana K TECTOBOMY OIPOCY, 3a4eTy M SK3aMEHY, COTJIACHO
BOIIPOCAM K DK3aMeHY.

VYka3zanusi mo opopMIICHHIO padoT:

- paboTa Ha ITa0OPATOPHBIX 3aHATHSX M KOHCIEKTHI JICKIMHA MOTYT BBIOJHSITHCS Ha
OTJENIbHBIX JIUCTAX MO0 HEMOCPEICTBEHHO B paboueii TeTpajm;

- oopMIICHIE UHIUBUIYATbHBIX 3aIaHUN KEJIATEIBHO Ha OTACIBHBIX JINCTAX.

[IpoBepka WHIWMBUIAYAIBHBIX 3aJaHWil 10 TeMaMm, pa300paHHBIM Ha J1a0OPATOPHBIX
3aHATHUSAX, OCYIIECTBISICTCS Yepe3 HEICI0 Ha TeKyIeM Ja00paTOPHOM 3aHATHH, JINOO B TCUCHHE
HEJICJH TI0CJIe ATOTO 3aHATHS HA KOHCYJIbTAIINH.

Jlis pa3bsCHEHUS HETOHSATHBIX BOIPOCOB JIEKTOPOM M ACCHCTEHTOM €XKECHEICIBHO
MIPOBOJISATCSI KOHCYJIBTAIIUH, O BDEMEHH KOTOPBIX TPYIIIBI M3BEIIAIOTCS 3apaHee.

B ocBoeHMM IMCUHUIUIMHBI MHBAIUAAMM U JMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OOyJalomUMCS WHBAJIUIOM WM JIMIOM C OrpaHUYeHHBIMHU
BO3MOYKHOCTSIMU 3/10POBBbSI.

/. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOIWH, MCNOJb3yeMbIX MPH

OCYyILECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCcca Mo JUCHUIINHE (MOTYJIIO)
7.1 IlepeyeHb UHPOPMAMOHHO-KOMMYHHUKANMOHHBIX TEXHOJIOTHI
— Cucrema MOODLE

—  IIpoBepka nqoManiHux 3agaHuil U KOHCYIbTHpoBaHue nocpeactsom DOMC Kyol'y
7.2 IlepeyeHb JUIIEH3HOHHOr0 W CBOOOJHO PACHPOCTPAHAEMOr0 IMPOrPpaMMHOIO

odecneyeHus
He ncnons3yercs

8. MaTepuajibHO-TEXHHYECKOE 0O0ecnevyeHue 1Mo JUCIHUNInHE (MOIYII0)

Ne Bu paGot HanmeHnoBanue yueOHOM ayIUTOPHH, €€ OCHAILEHHOCTh
000py/I0BaHUEM M TEXHHUUYECKUMHU CPEJICTBAMU O0yUYEHUS
1. JIeKIMOHHBIE 3aHIATUS | AyIUTOPHS, YKOMILIEKTOBaHHAas CHeralIn3upoBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEHHSI
2. JlaGopaTopHble 3aHATUS | AyIUTOpHS, YKOMIUIEKTOBaHHAs CreLUaIN3UPOBAHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeACcTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [IpakTudeckue 3aHATHS | AyaUTOpHS, YKOMILIEKTOBaHHAas CHeralIn3upoBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEHHSI
4. I'pynmoBsie Aynuropus, YKOMIIJIEKTOBAaHHAS CHEeUaIu3UPOBAHHON
(MHIMBHyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OyudeHwus,
KOHCYJIbTAIINH KOMIIBIOTEPaMH, TPOrPaMMHBIM 00ecrieyeHuEM
S. Texymmii  KOHTpOJb, | AyauTopus, YKOMIUIEKTOBaHHAs CIeLUAIN3UPOBAHHON
IPOMEKYTOUHAsS MeOenpl0 M TEXHHYECKHMMHM  CpeACcTBaMH  OOy4yeHwus,
aTTecTanus KOMITbIOTEPaMHU, IPOTPAMMHBIM 00ecTIedeHuEM
6. CamocrosiTenpHas Kabuner s camMocTOSITENbHON  pabOThl, OCHAIIEHHBII
pabota KOMITBIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOAKIIIOYEHHS K
cet «VHTEepHET», MporpaMMol 3KPaHHOTO YBEIHYEHHUS U




00€CIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuil u ux ocHauenue onpeaensercs OIIOIL.




