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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 Leab ocBOEHUS TUCHUILIAHBI

— O3HAKOMUTH CTy,Z[eHTOB C HAYAJIBHBIMHY HABBIKAMHU MATCMATHUUYCCKOI'O MOIIGHI/IpOBaHI/IH;

— I[NTOKAa3aTb BO3BHUKAKOIIIHNC HpI/IHLII/IHI/IaJIbHLIC pr,Z[HOCTI/I HpI/I Hepexozle oT peaJIBHOFO
O6’L€KT3 K €r0 MaTeEMaTUYECKOU nacain3anuu,

— IIOKAa3aTh pa3HUIY MCKAY «XOPOIIUMU» U «IIJIOXUMH» MOJACIAMHU.

1.2 3agaun AMCHUILIMHEI

— (hoopMHUpOBaHUE y CTYACHTA MpeAcTaBicHUs 0 TudPepeHIMATbHBIX YpaBHEHUAX, KaK
MaTEeMaTUYECKUX MOJIEIISIX SBJICHUM U MPOIIECCOB PA3IMUHON TPUPOIBL;

— BBIPa0OTKA HABBIKOB HCIIOIH30BAHUS KIIACCUYECKMX MeTonoB «Jluddepennmanbabix
YpaBHEHUIN»;

— OCBOGHHE CTYJCHTAMH CHHTE3a KJIACCHYECKUX METOJIOB TeOopuH IudQepeHIIHnaTbHBIX
YpaBHEHU C COBPEMEHHBIMH HJICSIMH Ka4ECTBEHHBIX, YUCIICHHBIX U aCUMIITOTHYECKHUX METOJIOB.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

Huctmmumuaa  «/IuddepeHnmanbaple W pa3sHOCTHBIC YPAaBHCHHS» OTHOCHUTCS K
o0s3arenpHOM yacTu biioka 1 "{ucuumniauasl (Mogyan)" yueOHOTO IUIaHa.

JlaHHash JOHUCHMIUIMHA TECHO CBs3aHA C JUCHUILIMHAMU 0Oa3oBod uacth broka 1:
mabdepeHIMaIbHOe  MCUUCIICHHWE, JUCKPETHas  MaTeMaThKa, ajireopa, HHTErpajibHOE
UCUHCIIeHUE, (PYHKIIMOHAIBHBIC ITOCIICIOBATEIILHOCTH U PSIJIBI.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),

COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrPaMMbl

W3ydyenne naHHOM y4yeOHOM AMCUMIUIMHBI HAalpaBlieHO Ha (OpMHpPOBAHUE Y
00y4aroIuXxcsl CASAYIOUUX KOMIIETEHIINH:

OIIK-1 Cnoco0eH npuMeHsATH (pyHIaAMEHTAIbHBIC 3HAHNS, TOJIy4YeHHbIC B 00/1aCTH
MaTeMaTH4YeCKUX M (MJIM) ecTeCTBEHHbIX HAyK, M HCHOJb30BaThb HX B
npogecCHOHAIBHOM 1eSITeIbHOCTH

NO-1.0IIK-1 Ilpumensier ¢yHIaMeHTaIbHble 3HAHMA, TMOJYy4YeHHble B o00JacTu
MATEeMAaTHYeCKUX U (MJIH) eCTECTBEHHBIX HAYK IPH NMOCTPOCHUH Mojesel B
3aJaHHOI NpeIMeTHO 00/1acTH

3HaTB Mertonbl aHann3a U 0000IIEHHST OTEYECTBEHHOTO U MEXAyHApOIHOIO OIbITa B
COOTBETCTBYIOIIECH 00JaCTH UCCIIEIOBAHUM
Metonbl mpoBeAeHMS OSKCIEPUMEHTOB U HaOmioneHui, o00o00umeHus u
00paboTku nHGopMauu

Ymers [TpoBOaUTH aHAIN3 UCTIONHEHUS TpeOOBaHUN
Hcnonp3oBaTh  CyIIECTBYIOIIME  THIOBBIE  pEIIEHWS W I1aOJOHBI
POEKTHUPOBAHUS POTPAMMHOI0 00EeCTIeYeHUs
[TprMeHsTh METO/Ibl aHaJIN3a HAYYHO-TEXHUUYECKOM nHpopMauu

Baapers AHanu3  BO3MOXKHOCTEH  peanm3anuu  TpeOOBaHMH K  MPOrPaMMHOMY
o0ecneveHuno
ITpoexTrpoBaHue CTPYKTYp JaHHBIX
COop, oOpaboTka, aHamu3 H 0000IIEHHE pPE3yJbTaTOB 3KCIEPUMEHTOB H
UCCIIEIOBaHUN B COOTBETCTBYIOLIEH 001acTH 3HAHUN
JlesTenbHOCTD, HANlpaBJIEHHAs HA PEIICHUE 3a/1a4 aHAIIMTUYECKOIO XapakTepa,
MpeoiaraloliuX BbIOOp W MHOrooOpa3ue aKTyalbHBIX CIIOCOOOB pELICHHS
3a1a4y

NA-2.0IIK-1 Ilpumenser  <¢yHIaMeHTalbHbIE  3HAHUS, T[OJy4YeHHble B  oOiactu
MaTeMaTHYeCKUX U (MJIM) eCTECTBEHHBIX HAyK IPU BHIOOpPE METOJIOB pEIIeHUs
3a/1a4 Tpo(heCCHOHATTLHON ACSITEIPHOCTH

3HaTB Mertoap! aHanu3a U 0000IEHUs] OTEUYECTBEHHOTO U MEXAYHApOHOTO OIbITa B



YMmernb

Baanern

OIIK-2

na-1.01IK-2

3HaTh

YMmerh

Baaners

NA-2.0I1K-2

3HaThL

YMmerh

Biaagernb

COOTBETCTBYIOIICH 00aCTH UCCIIEIOBAHUM

Metonsl TpOBEACHHS] JKCIEPUMEHTOB U  HaOMOIeHUH, o0000meHus u
00paboTku nHopmMaIuu

[TpoBOAMTH aHANM3 UCIIOIHEHUS TPEOOBAaHUI

[TpoBOAUTH OIIEHKY U 0OOCHOBAHHUE PEKOMEHIyEMbIX PeIlIeHUN

Hcnonb30BaTh  CYIIECTBYIOIIME  THUMOBBIE  pEHICHUs W [Ia0JIOHBI
MIPOEKTUPOBAHUSI IPOTPAMMHOI0 OOeCIIeUeHuUs

[TpuMeHSATh METOIBI aHAJIM3a HAYYHO-TEXHUYECKON nH(popManuu

AHanu3  BO3MOXHOCTEH  peanu3auuu  TpeOOBaHMII K  MPOrpaMMHOMY
o0ecnedeHuno

OneHka BpeMEHH U TPYJOEMKOCTH peaju3aluu TpeOOBaHMM K MPOrpaMMHOMY
o0ecne4eHuno

Coop, oOpaboTka, aHayM3 W O0OOOIIECHUE PE3YJIHTATOB JKCIIEPUMEHTOB U
WCCJICIOBAaHHU B COOTBETCTBYIOIICH 00JIACTH 3HAHHIA

[loaroToBka mnpeaIoOKEHUW Il COCTABJICHUS IUIAHOB M METOJMYECKHX
porpamMM UCCJIEIOBAHUN M Pa3padOTOK, MPAKTHYECKUX PEKOMEHIALMMA IO
WCIIOJIHEHUIO UX PE3yJIbTaTOB

JlesiTenbHOCTD, HAllpaBJIEHHAs HA pEIICHHE 3a/lad aHAJIMTHYECKOr0 XapakTepa,
MPEOoNIaraloliuX BbIOOp M MHOT000pa3He aKTyalbHBIX CIIOCOOOB PEIICHHUS
3a1a4y

CnocobeH mNpHUMEHATh COBPEMEHHbI MaTeMAaTH4eCKMH  amnmapar,
CBSI3AHHBIN C NMPOEKTHPOBaHUEM, pa3padoTKoi, peajn3anueii U OLEHKOH
Ka4ecTBa MNPOrPaMMHBIX NPOAYKTOB M NPOrpaMMHBIX KOMILICKCOB B
Pa3JIMYHBIX 00/1aCTAX YeJI0BeYeCKOH NeATeJIbHOCTH

Cnoco0eH MNpPUMEHATh CHUCTEMHBbI MOAX0A K aHAJIU3y IpeIMeTHOM
(mpo6aeMHOIi) 00s1aCcTH, BhIsIBJIEHUIO TPeOoBanuii k UC

[enu 1 3a7a4u MTPOBOAMMBIX UCCIIEIOBAaHUN U pa3paboToOK

Mertoasl TpoOBENEHUS OKCIEPUMEHTOB U HAOMIOJACHUM, O0O0O0OIIECHUS W
00paboTKH MHPOPMALIUU

[TpoBoAMTH aHANM3 UCTIOIHEHUS TPeOOBaHUI

Hcnonb30BaTh  CyIIECTBYIOLIME  THUMOBbIE  pEUIEHHs W LIa0JIOHBI
IPOEKTUPOBAHUSI IPOTPAMMHOI0 00ecrieueHus

AHaiu3  BO3MOXKHOCTEH  peanm3anuu  TpeOOBaHMH K  NPOrpPaMMHOMY
o0ecneveHuno

Pa3zpaboTka, W3MEHEHHE M COIJIACOBaHME aAPXUTEKTYPbl IMPOrPaMMHOIO
o0OecrieyeHruss C CUCTEMHBIM aHAJIUTUKOM M apXUTEKTOPOM IPOrpaMMHOIO
o0ecrieueHus

[IpoexTrupoBaHue CTPYKTYp JaHHBIX

C6op, oOpabGoTka, aHamu3 U 00OOIIEHHE pPE3YyJIbTATOB SKCIEPUMEHTOB U
MCCJIEIOBAaHMI B COOTBETCTBYIONIECH 001acTH 3HAHUHT

JlesTenbHOCTD, HANlpaBJIEHHAs HA PEIICHUE 3a/1a4 aHAIIMTUYECKOIO XapakTepa,
IpeoiaraloliuX BbIOOp M MHOrooOpa3ue aKTyalbHBIX CIIOCOOOB pELICHHS
3a/1a4

IIpuMeHsieT cOBpeMEeHHBINI MaTeMAaTHYEeCKHHl anmapar npH IMOCTPOEHHH
Mozesell B pasJMYHbIX 00J1aCTAX YeJ0BeYeCKOH AeATeJbHOCTH

[{enu u 3aga4un MPOBOAMMBIX UCCIIEIOBAaHUMN U pa3paboTOK

Metoabl TpoOBeNEHHUs OSKCIEPUMEHTOB W HaOmrofeHui, o0000umeHus u
00paboTku nHGOopMauu

BripabaTeiBaTh BapuaHThI peaqu3aluy TpeOOBaHHIA

Hcnonp30BaTh  CyIIECTBYIOIIWE  THIOBBIE  peIIEHUSs W IHaOJOHBI
IPOEKTHUPOBAHUS POTPAMMHOI0 00ECTIEYeHUS

AHanu3  BO3MOXHOCTEH  peanu3auuu  TpeOOBaHMII K  MPOrpaMMHOMY



IIK-1

na-1.11K-1

3HaTH

YMeTh
Baaners

na-2.11K-1
3HaTh

YMmerh
Baaners

o0ecrneveHuno

[TpoexTupoBaHHE CTPYKTYP JAHHBIX

Cobop, oOpaboTka, aHayM3 W O0OOOIIECHUE PE3YJIHTATOB JKCIIEPUMEHTOB U
WCCJICIOBAaHHU B COOTBETCTBYIOIICH 00JIACTH 3HAHHIA

JlesiTenbHOCTD, HAINpaBJICHHAs HA pEIICHHE 3a/lad aHAJIMTHYECKOr0 XapakTepa,
MPEIOJIarafoIIUuX BbIOOP W MHOT000pa3We aKTyaIbHBIX CIIOCOOOB PEIICHHS
3a1au

Cnoco0eH 1eMOHCTPUPOBATH 0a30Bble 3HAHUSI MaTeMATHYeCKHX H(UJIH)
eCTeCTBEHHBbIX HayK, NpPOrpaMMHPOBAaHUSI U  HH(OPMAIMOHHBIX
TEXHOJIOTHH

NMmeeT npakTUYeCKUIl ONBIT HAYYHO-MCCJIEI0BATEIbCKOMH 1eATEJILHOCTH B
00J1aCTH MOCTPOEHHUSI MATEMATHYECKUX Mojejieil, MPOrpaMMHUPOBAHUS H
HH(OPMAIMOHHBIX TEXHOJIOT Uil

MeTtonbl aHanw3a U 000OIICHHUS OTCUYECTBEHHOTO U MEXIYHAPOJIHOTO OIBITA B
COOTBETCTBYIOIIEH 00aCTH UCCIeI0BaHUI

Metonsl TpOBEACHHSI JKCIEPUMEHTOB U  HAOMIOJIEHUH, O0O0O0OmeHUS U
00paboTku nHopmMaIuu

[IpuMeHsATh METO/IBI aHATIM3a HAYYHO-TEXHUYECKON nH(pOpMaIuu

AHanu3  BO3MOXKHOCTEH  peanu3anuu  TpeOOBaHMII K  MPOrpaMMHOMY
o0ecrnedeHuno

OrneHka BpeMEHH U TPYJOEMKOCTH peaau3aluu TpeOOBaHMM K MPOrpaMMHOMY
o0ecrnedeHuno

[TpoexkTupoBaHue CTPYKTYp JaHHBIX

Coop, oOpaboTka, aHammM3 W OO0OOIICHHWE pPE3yJbTATOB 3KCICPUMEHTOB H
HCCJIEIOBAaHHI B COOTBETCTBYIOIICH 00JIaCTH 3HAHHIA

[loaroToBka mpemIoKEHUN [JIi COCTABJICHHUS IUIAHOB W METOJAMYECKHX
porpaMM HCCIIEJIOBaHUM U Pa3pabOTOK, MPAKTHUUECKUX PEKOMEHAALMNA IO
WCITOJTHEHUIO UX Pe3yJIbTaTOB

JlesiTenbHOCTD, HANIpaBJICHHAs HA pPEIICHHE 3a/1ad aHAIMTHYECKOTO XapakTepa,
MPEANOIAraroIuX BhIOOp M MHOrooOpa3ue aKTyaJbHBIX CIIOCOOOB pelIeHUs
3a/1a4y

YMeer HaxoauTh, QOPMYJNIHMpPOBATH U peliaTh CTaHJAPTHBIC 3a7a4dl B
KOHKpETHO! NpoOi1eMHoN 001acTi

Mertoasl TpOBENEHUS OKCIEPUMEHTOB U  HAONIOJACHUM, O0O0O0OIIECHUS W
00paboTKH MHPOPMALIUU

[IpuMeHATh METO/IBI aHATIN3a HAYYHO-TEXHUYECKON nH(pOpMaIuu
[TpoexTupoBaHue CTPYKTYp JAHHBIX

Coop, oOpaboTka, aHaiM3 W OOOOIIEHUE PE3YJIHTATOB JKCIEPUMEHTOB U
MCCJIETIOBAaHUM B COOTBETCTBYIOIICH 00IaCTH 3HAHHIMA

[ToaroToBka mpemIoKEHUN [JIi COCTABJICHHUS IUIAHOB W METOJAMYECKHX
IporpaMM UCCIIEJIOBaHUM U Pa3pabOTOK, MPAKTHUYECKUX PEKOMEHAAIMNA IO
WCITOJTHEHHIO UX PE3yJIbTaTOB

JlesTenbHOCTD, HAMIPaBJICHHAS HA pPEIICHUE 3a/1ad aHAIMTHYECKOTO XapakTepa,
MPEANOArarouX BeIOOp M MHOT0OOpa3ue aKTyaldbHBIX CIIOCOOOB peIIeHUS
3a1a4y

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHBI
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

OO6mast TpyJ0€MKOCTh JUCHMILTUHBI COCTaBIsAeT 5 3adeTHhIX enuHuI] (180 gacoB), ux
pacmpeneneHye mo BujaaM padoT MpeICTaBIeHO B TaOJIUIIe



CemecTtpsl
Bup y4yeOHoii padoThI Beero (4acel)
4acoB
3
KonTakTHasi pabora, B TOM 4ucJjIe: 88,5 | 88,5
AyauTopHBbIe 3aHATHS (BCEro): 84 84
3aHATUS JEKLIMOHHOIO TUIIA 34 34
JlaGoparopHble 3aHATH 50 50
3aHATHUSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBI,
MPAKTUYECKHE 3aHSITHSI)
HNHas koHTaKTHas1 padora: 4,5 4,5
KoHnTtposb camocTositenbHOM padoTsl (KCP) 4 4
[Tpomexxyrounast arrecranus (MKP) 0,5 0,5
CamocTosiTesibHasi padoTa, B TOM YHCJIe: 55,8 | 55.8
CaMocTosATeIbHOE U3YUEHUE PA3/EIIOB,
CaMOIIOATOTOBKA (ITpopaboTKa U MOBTOPEHUE
JIEKIIMOHHOT'O MaTepuaia U Marepuasia yueOHUKOB 40 40
U yueOHBIX TOCOOUH, MOATOTOBKA K
71a00pPaTOPHBIM U IPAKTUYECKUM 3aHSATHUSM,
KOJUJIOKBUYMAaM H T.J.)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 158 | 158
KonTpoJs: 35,7 | 35,7
[ToaroTroBKa K SK3aMeHY 35,7 | 357
gac. 180 180
B TOM YHCJIe
O0mas Tpy10eMKoCTh KOHTAKTHAasi 88,5 | 88,5
pabora
3a4. e 5 5

2.2 Conepxxanme Q¥ CHUNLTHHBI

Pacnpenenenne BumoB yd4eOHOU pabOTHI M KX TPYJOEMKOCTHU TIO pa3ieaM JAUCIUTUTAHBL.
Paznesnbl (TeMbl) AMCHUILIMHBL, H3y4yaeMble B 3 cemecTpe (ounas ¢hopma)

KonnyectBo yacos

Bueayn
Ne HanmenoBanue pasnienon (Tem) AyRuTOpHaA UTOpHAas
Bcero pabota
paborta
J | 113 JIP | CPC
1 2 3 4 5 6 7
OcHoOBHBbIE IOHATHSA U ONIpeeacHNs. MeTo bl
I.  |peueHHst OCHOBHBIX TUIIOB YPaBHEHUM IIEPBOTO 15 3 8 4
NOPSJKA.
5 VYpaBHeHus, HE PaspelICHHbIE OTHOCHTENLHO 6 3 3
IIPOU3BOJIHOM.
Teopembl CyIIECTBOBaHUS U €JUHCTBEHHOCTH
3 pemenus 3agaun Komm 11 oqHOTO ypaBHEHHUS U ] 4 4
" |cuctem muddepeHnuanbHbIX ypaBHeHUH. CBOWCTBA
pELIEHUN JIMHEHHBIX OJTHOPOJIHBIX CUCTEM.
4. |Pa3Hble ypaBHEHHUS IEPBOrO NOPSIKA. 10 6 4




JIMHEHHBIX CUCTEM.

dyHraMeHTaIbHAs MaTpULla U €€ CBOKCTBA.
JIvHeitHbIe HEOAHOPOHBIE CUCTEMBI. MeTo T
BapHUalllU MPOU3BOJIbHBIX TOCTOSIHHBIX JJIs

YpaBHEHUs, 10MTYCKAOIIKUE MOHUKEHUE MTOPSIKA.
MeToabl uX peneHusl.

Jluneiinbie nudhepeHuanbHbie YpaBHEHUS N-0ro0
nopsigka. CBOMCTBA pelICHUM JIMHEHHBIX
TuddepeHIraIbHbIX YPaBHEHUH N-0T0 MOPsAKA.
Mertoa Bapuallui NpOU3BOJIbHBIX OCTOSHHBIX.

Jluneitabie oqHOpOIHBIE TU( D epeHIIATbHBIC
YPaBHEHHUS N-0T0 MOPSIKA C TOCTOSHHBIMHU
koddurnmentamu. [Toctpoerne o01Iero penieHus.

11 4

Jluneitnble HeogHOPOIHBIE AU depeHIIaTbHbIC
ypaBHEHUS N-0T0 MOPSIKA C TOCTOSHHBIMU
kodddunmentamu. [ToMCK 4acTHOTO penieHus.

10 2

10.

OpnHoponHbie cucteMbl AU QepeHraTbHbIX
YPaBHEHUI ¢ MOCTOSTHHBIME K02 purenTamu.
IlocTpoeHue peneHus.

11 3

11.

ITorck 4acTHOTO pelIeHUsT HEOJHOPOIHON CUCTEMBI C
NOCTOSIHHBIMU K03 purimenramu.

11 3

12.

VYceronuuBocTs 1o JIsnmyHoBy. ['eomerpruueckas
untepnpetauus. Teopema JlsmyHoBa 00
YCTOWYMBOCTHU 10 IEPBOMY HPUOIHKEHUIO.

10 2

13.

[ToBenenue TpaekTOpUil TMHEHHON OAHOPOIHOM
cucteMbl AU epeHnnanbHbIX YPaBHEHUH BTOPOTO
MOPsIJIKa C MOCTOSTHHBIMU KOd G hHIreHTamMmu.

13 4

14.

JIuHeiHble pa3HOCTHBIE YPaBHEHUS] BTOPOrO MopsijiKa.| 6 3

15.

O0630p npoiIeHHOro MaTepHrala U IpUeM 3adeTa.

3,8

HUTOI'O no pazodenram oucyuniuHul

139,8| 34

50 55,8

KonTpons camocrositenbHoi padotsl (KCP) 4

[Tpomexyrounas artectanus (MKP)

0,5

IToaroToBka K TEKYIIEMY KOHTPOJIIO

35,7

OO6mmas TpyA0€MKOCTh N0 JUCITUILIINHE

180 | 34

50

55.8

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyAeHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILIHHbBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumenoBanue paszzgena

dopMa TeKyIIEro

No (remb1) Copepxanwne paszena (TeMbl) KoHTpOIIS
1. |OcHOBHBIE NOHATHS U [MonsTre muddepeHnnanbHOro ypaBHEHHS U €ro PeleHUs. T
onpenenenus. Meroasl  (3agaya Koiu. YpaBHEHUS ¢ pa3aensiolUMUCs
pelleHNs OCHOBHBIX nepeMeHHbIMU. OHOpOHbIE ypaBHEHHUs. JInHEiHbIE
TUIOB ypaBHEHUN YpaBHEHHS IIEPBOro MOpsAKa. Y PaBHEHHS B MOIHBIX
TIEPBOTO MOPSIIKA. qubdepeHnmranax.
2. |Teopemsl TeopeMa cyliecTBOBaHUs U eAMHCTBEHHOCTH [lnkapa nis T
CYyILIECTBOBAHUS U onHOTO An(epeHIINaTFHOT0 YPaBHEHHUS U CUCcTeM. Teopema
€JMHCTBEHHOCTH cymectBoBanus Ileano. Teopema o r1agkoCTH peleHui

peenus 3aaaun Kouu
JUTS OJTHOTO YPaBHEHUS U
CHCTEM

1 depeHInanbHBIX
ypaBHeHuil. CBOHCTBa

mnddepernranbHEIX ypaBHeHUH. Teopema JIlnmyBumns s
JIMHENHBIX OJHOPOJHBIX cucTeM. [Tk Teopem o cBoiicTBax
peLIeHU TMHEUHBIX OHOPOAHBIX CUCTEM.




peLIeHHI TUHEHHBIX
OJHOPOJHBIX CHCTEM.

3. |DynnameHranpHas [NonsiTre GpyHaamMeHTanbHONW MaTpULBL. Y TBEPXKICHUE O
MaTpula 1 e€ CBOIcTBa. |PEACTAaBICHUH PEIICHHs HEOTHOPOIHON CUCTEMBI U
Jluneiinsie ciecTBre U3 Hero. CBeJieHne JIMHEHHOTO
HEOJHOPOJHBIE CUCTEMBI. (MU (epeHIINATHLHOTO YPaBHEHUS N-0T0 MOPSIIKA K TMHEHHON
Merop Bapuanuu cucteme. Teopema CyIIeCTBOBaHUS U €IMHCTBEHHOCTH
MIPOMU3BOJIBHBIX pemenust 3agaun Ko Ayt TMHEHHOTO ypaBHEHHUS N-0TO
TIOCTOSTHHBIX ISt TOpsIIKA.

JIMHEHHBIX CUCTEM.

4. |Jluneiineie [Ia1h TEOpEM O CBOICTBAX PELIEHUHN JUHENHBIX OJHOPOHBIX
muddepeHnransHeIe mddepeHnnaNbHEIX YpaBHEHUH n-0T0 nopsiaka. [ToHmkenne
YpaBHEHHsSI N-0T0 TIOPSIIKa IMHEHHOTO OHOPOIHOTO AN(PEePeHIIATBHOTO
nopsiaka. CBolicTBa ypaBHeHUsI. [I0MCK 4acTHOTO peIIeHHs] HEOJTHOPOTHOTO
PpeLlIeHui THHEHHBIX YPaBHEHHS METOJIOM BapHalMY IIPOU3BOJIBHBIX MOCTOSHHBIX.
i depeHInanbHBIX
YPaBHEHUH N-0r0
nopsanka. Merog,

Bapualyy MPOU3BOJIEHBIX
MIOCTOSIHHBIX.

5. |JIuneitasie ongHOopoansle |[IpencraBieHne oOIIEro penieHus B CIydae pa3IndHbIX
i epeHnnanbHbIe XapaKTEePUCTUYECKHX YHCEI, B CIIydae KpaTHBIX
YpaBHEHHSI N-0T0 XapaKTEePUCTUYECKHUX YHUCEN U B CIIyyae YPaBHEHHUS C
TIOpPSIIKa C TIOCTOSHHBIMH (BEIIECTBEHHBIMU K03 urmentamu. Jlemma o nuneitHON
KOd(ppHUIHCHTaMU. HE3aBUCHMOCTH (YHKIIHH.

IMocTpoenne obmero
pELICHUSL.

6. |JIuneiinble Merto/ HeonpeieNneHHbIX KO3(Q(UIIMEHTOB ISl ITOKCKa
HEOJHOPO/IHBIE YaCTHOTO PELICHHS JINHEHHBIX HEOJTHOPOIHBIX YPaBHEHUI C
i depeHnnanbHbIe MOCTOSTHHBIMU K03 durmeHTamu. Hepe3oHaHCHBIH 1
ypaBHEHHS N-0Tr0 pe3oHaHCHbIH citydan. Ciiy4yail ypaBHEHUS ¢ BELIECTBEHHBIMH
MOpsIJIKa C TIOCTOSIHHBIMH (KO3 (QUIIMEHTaMH.
k03 (hpULHEHTAMH.

Iouck gactHOTO
peLICHUSL.

7. |OmHoponHsle cuctembl  |IIpencraBieHue OOLIETO pelIeHNs B CITydae MaTpHIbI IIPOCTOH
1 depeHIanbHBIX CTPYKTYpBI, B CIIy4ae BEIIECTBEHHON MaTpHIIBI U B CIIydae
YpaBHEHHI C MaTpHIB! 001Iero BUaa. MeTo ] HeoIpeIeIeHHBIX
TIOCTOSTHHBIMHU K03(h(pMIIMEHTOB MOMCKA OOIETO PEHICHHs OHOPOJHON
Kod(ppuIreHTaMH. CHCTEMBI C TIOCTOSTHHBIMH K03 pHIIneHTaMU.

ITocTpoenue pemeHusl.

8. |Ilouck wacTHOTO Merto]1 HeonpeieNneHHbIX KO3Q(UIIMEHTOB ISl TOKCKa
peLIeHuUs] HEOAHOPOAHOW |4aCTHOTO PELICHHs HEOJIHOPOJAHON CUCTEMBI C IOCTOSIHHBIMH
CHCTEMBI C MOCTOSIHHBIMHU (K03 dunnentamu. Hepe3oHaHCHBIN, pe30HaHCHBIN U
KO3 pHIIHCHTaMH. BEIIECTBEHHBIN CITydau.

9. |YcToiH4unMBOCTH IO Omnpenenenue yctoitunBoctu 1o JlsmyHoBy. CBeneHue
JIsimyHOBY. UCCIIEZIOBaHNUS YCTOWYMBOCTH HEHYJIEBOTO PELICHUS K
I'eomeTpuueckas HCCIIEJOBAaHHIO YCTOHYMBOCTH HyJIeBOTO penienust. Kpurepuit
unTepnpetanus. Teopema|Paycca-I'ypsuna.

JIsmynoBa 00
YCTOWYMBOCTH 110
IepBOMY IPHOIMKEHHIO.
10. |IToBenenwue TpaekTopuii |Bux ocoboit Touku: y3ein, ceano, pokyc, nenrp. Ciyyan

JIMHENHOW OJTHOPOAHON
CHCTEMBI

b depeHIaTbHBIX
YpPaBHEHHI BTOPOTO
MOPsIIKA C TIOCTOSHHBIMHU
kodhhunmeHTamMu.

JAUKPUTUYCCKOTO U BBIPOKICHHOI'O Yy3J1a.

11.

JIuneiinble pa3HOCTHBIE
YpaBHEHMsI BTOPOI'O
NOPSIKA.

[Ilects TeOpEM O JIMHEWHBIX PA3HOCTHBIX YPAaBHEHUSIX BTOPOIO
nopsiaka. OMHOPOTHBIE pa3HOCTHBIE YPaBHEHHS BTOPOTO
TIOPSIJIKa C TIOCTOSIHHBIMH KO3 ()(HLIMeHTaMU.




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmotpensl.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne Hamvenosanne mabopaTopHBIX padoT @dopma TeKyIIero KOHTPOIS
1 3 4

1. |YpaBHEHUS C pa3feNeHHBIMU U PA3JCIIIONIMMUCS IEPEMEHHBIMU U [TpoBepka BBITOTHEHHA
MPUBOJSIINECS K HUM. J1a00paTopHOU paboThI

2. |OnHOpOJHBIE ypaBHEHUS U MPUBOJSIIUECS K HUM. [IpoBepka BBITOTHEHHS

JabopaTopHOU paboThI

3. |/IuneliHble ypaBHEHUS NEPBOro MOPsIKa, ypaBHeHUs bepHynnn u PuxkaTu, [IpoBepka BBITOTHEHHS
METOBI UX PEIIEHHS. J1a00paTopHOU paboThI

4. |YpaBHeHUs B HOJHBIX Au(PepeHIranax u NPUBOISIINECS K HUM. IIpoBepka BBITOTHEHUS
WHTerpupyoomuii MHOXHUTEb. KOHTPOJIbHOM paboThI

5. |YpaBHeHus, HE pa3pelIeHHbIe OTHOCUTENIFHO IPOU3BOIHOM. IIpoBepka BHITOTHEHUS

n1abopaTOPHOIA PabOTHI,
OpOBepKa KOJUIOKBHYyMa

6. |PasHble ypaBHEHUsI IEPBOTO MOPSAKA. IIpoBepka BbINOIHEHUS
71200paTOPHOH pabOThI

7. |YpaBHEHHS, AOMYCKAIOLIUE MOHIKEHNE NOPAAKA. METOAbl UX pPEeLeHUs. IIpoBepka BBITOTHEHUS
KOHTPOJILHOH paboThI

8. |JImHeitHBIC OMHOPOIHBIC YPABHEHUS C TIOCTOSHHBIMHU KOA(PPUITHCHTAMU. IIpoBepka BBITOTHEHUS

71a00pPaTOPHOH pabOTHI

9. |JluHeliHble HEOAHOPOAHBIC YPABHEHUS C MOCTOSHHBIMU Kod(duimenTamu. [Touck |[IpoBepka BeIMOTHEHNSA

YaCTHOTO PEIICHHS. 71a00paTopHOH paboThI
10. |Meroz Bapnanuu MpoU3BOJIBHBIX OCTOSIHHBIX AJISI HEOAHOPOIHBIX [IpoBepka BEITOTHEHHA
T hepeHIMATBLHBIX YPaBHEHUH. 71a00paTOPHOH pabOTHI
11. |JIuHeiiHBIC YypaBHEHHUS C IepeMeHHBIME KoddunuerTamu. Gopmyma IIpoBepka BBITOJHEHUS
Octporpazackoro — JInyBuIs. KOHTPOJIbHO# paboThI
12. |JIuHeiiHBIE OTHOPOAHBIE CUCTEMBI C IIOCTOSTHHBIMU K03 (dunimeHTamu. IIpoBepka BBIIOJIHEHUS
CoOcTBeHHbIE BEKTOpA M COOCTBEHHbIC 3HAUCHHSI. na0opaToOpHOH PabOTHI
13. |JIuHeiiHble HEOAHOPOHBIE CUCTEMBI C MOCTOSHHBIME K03 punnentamu. [louck  ([IpoBepka BbITOTHEHHS
JaCTHOTO PEIICHUSI. n1a0opaToOpHOH PabOTHI
14. |Meron Bapuanuy MPOU3BOIBHBIX TOCTOSHHBIX AJIS IMHEWHBIX HEOIHOPOIHBIX IIpoBepka BBHITOIHEHUS
CHCTEM. na0opaTopHOH PabOTHI
15. |YcroituuBocTs. MccnenoBanue Ha yCTOHYMBOCTE 110 IEPBOHAYATBHOMY IIpoBepka BBIIOJIHEHUS
npubmKenuo. MccnenoBanne Ha yCTOWYHBOCTD € TIOMOIIBIO (DYHKIIUH KOHTPOJIbHOM paboThI,
JIsanyHoga. IIPOBEPKA KOJUIOKBUYMa

16. |[Tonoxenue paBHoBecus. MccienoBanne Ha yCTOWYMBOCTh HyJIeBOro perieHus.  ([IpoBepka BITOIHEHHS
nabopaTopHOH PadOTHI

17. |Ocobsie Touku. UccenoBanme 0co00ii TOUKH. IIpoBepka BBITOJTHEHUS
nabopaTopHOH PadOTHI

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotel (KP), pacuetHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
kosuokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
He npegycmotpensl.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aoIMUXCH M0 JUCHHUILTIMHE (MOTYJII0)

[TepeueHsb yueOHO-METOANMYECKOTO OOECTICUeHUsI
No Bug CPC JUCITUIUIMHEI 10 BBITTOJTHEHUIO
CaMOCTOSITENILHON pabOTHI




1 |CamocTosTenbHOE U3YUYeHHE pa3iesioB, (MeToauueckue yka3zaHusi IS IMOATOTOBKH K
CaMOMOJAr0TOBKa (mmpopaboTka u JEKIIMOHHBIM ¥ CEMHHApCKUM  3aHSTHSIM,
MOBTOpPEHHE JICKIIMOHHOTO MaTepuaia U |yTBepKIEHHble  Ha  3aceqaHuu  Kadenpsl
MaTtepuasa y4eOHUKOB U yUeOHBIX MIPUKJIATHOMN MaTeMaTUKU (dakynprera
OCcOOMii, MOATOTOBKA K TAOOPATOPHBIM |KOMIBIOTEPHBIX TEXHOJOTMM W IPUKIATHOU
Y MPAKTUYECKUM 3aHATHUSIM, matematuku GI'BOY BO «Ky6I'Yy», nmporokoin
KOJUIOKBUYMaM H T.JI.) Nel0 ot 18.05.2023 r.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jis 11 ¢ HapyIICHUSIME 3PEHUS:

— B MieyaTHOM (popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaits.

Jjig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMA OIIOPHO-JBUTaTEIbHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

3. Oopa3oBaTejibHbIe TeXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH JAUCHMILIUHBI
(Mmonmy.Jist)

B cootBerctBuM ¢ TpeboBanusmMu PI'OC B mporpamma JUCHMIUIMHBI MIpEeIyCMaTpUBAET
UCIIOJIb30BaHNE B Yy4eOHOM TIpoIecce CIEAYIOIUX O0O0pa3oBaTeIbHblE TEXHOJOTHHU: YTEHHE
JEeKIMA C HUCMOJb30BAHUEM MYJbTUMEIUNHBIX TEXHOJOTHUN; METOJ MajblX Tpymm, pa3dop
MIPAaKTHUYECKUX 3a/1a4 U KEHCOB.

ITpu oOyueHnH UCIONB3YIOTCS CIEeAYyIoINe 00pa3oBaTeIbHbIE TEXHOJIOTUU:

— TexHonoruss KOMMYHHKaTMBHOIO OOydYeHUs — HampaBieHa Ha (OopMHUpOBaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM AJist
a/IanTallid K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIUH.

— TexHomnorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) O0y4YeHHs — NpeAroiaraer
OCYIIECTBJIEHUE I103HABATEIbHON JNEATEIbHOCTU CTYJEHTOB C YYETOM HMX HHAWBHUIYaJbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, IMOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noteHuuan. Co3laHue M HCIOJIb30BAHHWE JMATHOCTUYECKUX TECTOB SIBIISETCS HEOThEMIIEMOI
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHojorust MOIYJIBHOTO OOy4YeHUS — TMpelycMaTpuBaeT JeleHHE COJepiKaHus
JUCIUIUIMHBI HAa JTOCTaTOYHO aBTOHOMHBIE pa3ienibl (MOAYJIH), MHTETpUpOBaHHbIE B OOIIMI
KypC.

— MHWudopmannonHo-koMMyHuKamonnele TexHonorun (MKT) - pacmupsitor pamku
00pa30BaTeNbHOTO MpoIiecca, MOBBIIIAsg €ro MPAaKTHYECKYI0 HalpaBlI€HHOCTh, CIOCOOCTBYIOT
UHTCHCU(UKAIIMM CAMOCTOSATENIbHOM padOThl ydYallMXCs W TOBBIIEHHIO I103HABaTEIbHOMN
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOJIOTUIA:

— TexHOJOrUS MCHOJB30BAHUS KOMIBIOTEPHBIX MHPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTD TIpoIiecc 00yUeHHS A3bIKY Ha BCEX YPOBHSX.



— VHTEepHET-TEeXHOJOTMH — TPEAOCTABISAIOT IIUPOKUE BO3MOXKHOCTH Ui  IOUCKA
uHpOpMaLnH, pa3padOTKA HAyYHBIX IPOCKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUM.

— TexHonoruss MHIAMBUAyAIU3alUN OOYYEHHsS — IIOMOTAeT pPEaIn30BBIBATH JMYHOCTHO-
OpUEHTUPOBAHHBIM MOAXOJ, YYMTHIBAS HWHIUBUAYaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
YYaIIUXCS.

— [IlpoekTHass TEXHOJOTHsI — OpPUEHTHPOBaHA HAa MOACIHPOBAHHE COIHMAIBHOTO
B3aMMOJICHCTBHS YyYalllUXCsl C IENbI0 pElIeHUs 3a/ladl, KOTOpas ONpPENeNseTcs B paMKax
npo¢eCCHOHATBLHOM MOATOTOBKH, BBIACTSI Ty UM UHYIO MIPEIMETHYIO 00JIaCTb.

— TexHonorust oOy4eHUS B COTPYIHHUYECTBE — pEATM3YeT HJICI0 B3aUMHOTO OOy4YCHHS,
OCYUIECTBIISII KaK WHAMBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlEHHE
y4eOHBIX 3a1a4.

— MHrpoBas TeXHOJIOTUSI — TO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psla BO3ZMOXKHBIX
Croco00B peleHus: nMpodieM, aKTUBU3HUPYS MBIIIJICHHE CTYJIEHTOB M PAaCKPhIBasl JTUUYHOCTHBIN
MOTEHIMAJ Ka)KJI0T0 y4arerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH IJIMYHOCTH, CIIOCOOHOM KPUTHUYECKH OTHOCUTHCS K UHGOpMAIUU, YMEHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommuiekcHoe HcIonb30BaHHEe B Yy4E€OHOM IMPOLIECCE BCEX BBIIICHA3BAaHHBIX TEXHOJIOTHN
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEUICKTYaJbHYI0 AaKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOLECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHIO KOMIETEHIIMM, KOTOPBIMU TOJKEH 00Ja/1aTh
OyIyIIMil CHICIIMAIINCT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B Ce0sI:

— pabota B MalbIX rpymnmnax (KOMaHJe) - COBMECTHAs ACSITENbHOCTb CTYICHTOB B TpyIIIe
MOJI PYKOBOJCTBOM JHjiepa, HAIpaBlIEHHAs HAa pelIeHHEe OOIed 3ajayu MyTEM TBOPUYECKOTO
CJIOKEHHSI Pe3yJIbTAaTOB MHIMBUYaIbHOM pabOThI YJIEHOB KOMAH/IbI C JeJIEHUEM MOJIHOMOYUI U
OTBETCTBEHHOCTH;

— TPOEKTHAsk TEXHOJIOTHS - WHANBHUYaTbHAS MM KOJUIEKTUBHAS JESITEIBHOCTH 110 OTOOPY,
pacrpeneneHrIo 1 CUCTeMaTH3alli MaTeprala 1Mo ONpeIeICHHON TeMe, B pe3ybTaTe KOTOPOi
COCTAaBJIAIETCS IPOEKT;

— aHajM3 KOHKPETHBIX CUTYyallui - aHallu3 peallbHbIX MPOOJIEMHBIX CUTYallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NEesSTeNTFHOCTH, W MOWCK BapHaHTOB
JTYYIINX PeUIeHU;

— pa3BUTHE KPUTUYECKOIO MBIIUICHUS — 0oOpa3oBaTeNbHas J1eATeNbHOCTh, HalpaBJIeHHAs
Ha Pa3BUTHE Yy CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUIEHUS, CIIOCOOHOTO BBIIBUHYTh
HOBBIE UJIEU U YBUJIETh HOBBIE BO3MOKHOCTH.

[Momxom pa3bopa KOHKPETHBIX 3afad H CHUTyallid IIHPOKO HCIONB3YyeTCs Kak
npernojiaBaTeseM, Tak U CTYAEHTaMHM BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHalIn3a
pe3yJabTaTOB CAMOCTOSITEILHOM paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCICIOBAHUU M
pELICHUH KaKJOM KOHKPETHOW 3aJaud HMeeTcs, Kak IpaBHJIO, HECKOJIBKO METOOB, a 3TO
TpebyeT pa30opa 1 OIEHKHU 1IeTT0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

C ToukM 3peHHMS TPHUMEHSEMBIX METOJIOB MCIIOJIB3YIOTCS KakK TpaJUIMOHHbIE
UHPOPMAIIMOHHO-00BSCHUTEIbHBIC JICKIIMMA, TaK W WHTEpaKTUBHAS I0Jlaya Marepuaia ¢
MYJIbTUMEIUHHON cucTeMoil. KoMmblOTepHBIE TEXHOJOTHU B JAHHOM Cllydyae OOeCHeuyuBaroT
BO3MOXXHOCTh Pa3HOIUIAHOBOTO OTOOpPa)XCHHUsI aJITOPUTMOB M JIEMOHCTPAIIMOHHOTO MaTephaa.
Takoe coueTaHue MO3BOJSAET ONTHMAJIBHO HCIOJIB30BAaTh OTBEJCHHOE BpPEMS M PACKPBIBATH
JIOTHKY ¥ COJIep’KaHUe JUCIUTUIAHBL.

Jlekuuu mpencTaBiAlOT co0oil  cuctemaTHueckue 0030pbl  AupdepeHnnanbHbIX
YPaBHEHUM.

JIaGopaTopHOoe 3aHATHE MTO3BOJIIET HAYUYUTh CTYJICHTAa IPUMEHATh TEOPETUYECKHE 3HAHUS
NP PEUNICHHHM W WCCIECIOBAHWU KOHKPETHBIX 3anad. JlaGopaTopHble 3aHATHS MPOBOMIATCS B
TPaJUIMOHHBIX ayauTopusx. Iloxxox pa3dopa KOHKPETHBIX CHUTYAIlM HIMPOKO HCIIOJIB3YEeTCS
KaKk T[perojaBaTelieM, TaK W CTYACHTAaMH TIpH TPOBEACHWU aHajiW3a pe3yJbTaToB



CaMOCTOSITENIbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO B IPOLECCE HCCIEAOBAaHMUS YacTo
BCTPEYAIOTCS 3aJaud, JJIsl KOTOPBIX €IMHBIX MOAXOJOB HE cymiecTByeT. Kakmas KOHKpeTHas
3ajjaya MpPU CBOEM HMCCIEIOBAaHUM MMEET MHOXECTBO IMOAXOJOB, a 3TO Tpedyer pa3dbopa u
OLICHKH I1eJI0N COBOKYITHOCTH KOHKPETHBIX CUTYAIIHH.

JUis aui ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbSI IIPEAYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAHUEM HJICKTPOHHOM TOYTHI.

KOJIN4YECTBO
Hcnonb3yemble HHTEPAKTHBHbIE 00pa30BaTebHbIE
Cemectp | Bua 3ausTus HHTEPAKTHUBHBIX
TEXHOJOINHA

4acoB
[IpakTHyeckue 3aHATHA B peKIMAaXx

3 JI, JIP, CPC | B3aMMOJEICTBUS «IIPEMoJaBareib — CTYIAEHT» U 137,8

«CTYJICHT — CTYJICHT»
Hroro 137,8

Ipumeuanue: JI — nexyuu, 113 — npaxmuyeckue 3anamus/cemunapsi, JIP — nabopamophuvie 3anamus, CPC —
camocmoamenvhas paboma cmyoenma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa I/IH(l)OpMElIIHH, YMCHUA CaAMOCTOATCIBHO PpacCllupiaTb H YFJIY6JI$ITI) 3HaHUs,
TIOJTYYCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHYCCKUX 3aHSATHH.

[Tomxox pa3dopa KOHKPETHBIX CHTyallMid IIMPOKO HCIOJB3YETCS KaK IPEroiaBaTeseM,
TaK ¥ CTyJICHTAMH TIPU TIPOBEJICHUH aHAIN3a PE3yJIbTATOB CAMOCTOSTEILHON PaOOTHI.

I[JI?I JiL ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbA MPEAYCMOTPCHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

Jns muu ¢ HapymeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hOpMe YBEIIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JList AL ¢ HapyIIEHUSIMUY OITOPHO-JBUTaTEIBHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBBSI IIPELYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH TTOYTHI.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

4. OuneHoyHble cpeAcTBA UIA TeKYyWIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluN

OreHOuHBIE CpelcTBA MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTH>KEHU I oOyuJaronmxcs, OCBOMBIINX Iporpammy y4eOHOM JTUCIUIUTAHBI
«/Inddepennmanbabie 1 pa3HOCTHBIE YPaBHEHH.

OneHoYHBIE CPEACTBA BKIIOYAET KOHTPOJIBHBIE MATEpUANbl IS IPOBEACHUS TEKYLIEro
KOHTPOJISE B (opMe oIpoca, pasHOYPOBHEBBIX 33JaHUN M NMPOMEKYTOYHOW aTTeCTAlUH B
¢dbopMe BONIPOCOB U 3aJaHUM K IK3aMEHY, 3aUeTy.

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pOBBSI BEIOUPAIOTCS C YYETOM MX UHAMBHUAYAIbHBIX CUXO(U3NUECKUX 0COOEHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LISl IIOATOTOBKH OTBETA HA DK3aMEHE;




MMPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.

— MIPU NPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTATOB 00yUEHHs MHBAIUJIOB U JIUL C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBS MPEAYCMATPUBACTCS UCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIAYaIbHBIMUA OCOOCHHOCTSIMU;
— TIPH HEOOXOAUMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBS
U UHBAJUAOB IIpOLleypa OLIEHUBAHUS pE3ylbTaTOB OOYyYEHHUS MO JUCHUILUIMHE MOKET

[Tpouenypa oreHuBaHMS PE3yIbTATOB OOYYEHHSI MHBAJIHMIOB U JIMIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MperycMaTpUBaeT Ipel0CTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:
JInst I ¢ HapyIeHNUSIMH 3PSHUS:
— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO IOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOIO TOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEJIBHOTO amapaTra:

— B mieyaTHOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

CTpyKTYypa OLICHOYHBIX CPEACTB JAJIsl TEKYIIeil U MPOMEKYTOUHOM aTTeCTANNHU

Kon HanmeHoBaHHE OLICHOYHOTO CPEACTBA
Ne | KoHTponupyemble pa3aensl (TEMbI) | KOHTPOIHPYEMOH ITpomexyTouHas
/m JHUCIUTITAHBL* KOMITCTEHIIHT Texymuii KOHTPOIb aTTeCTaIHs
(WIH ee JacTH)
OcCHOBHbIE IOHATHUS U OIK-1.1 YerHBIi onpoc, npoBepka Bompoc Ha
1 OIpENIENIEHUs] TEOPUH OIK-1 > CaMOCTOSATENbHON sKk3ameHe 1-3
nuddepeHIanbHbIX YpaBHEHUH OIK-13 HeayJIUTOPHOU paboThI,
MIEPBOTO MOPSAKA. ) KOHTPOJIbHAS paboTa 1o TemMe
Teopemsl cylieCTBOBaHUS U VYcrHbIl onpoc, npoBepka Bomnpoc Ha
€JIMHCTBEHHOCTH penienus 3aaadn | OIIK-1.1 CaMOCTOSTEIbHOM sK3aMeHe 4-7
2 | Komu a7t ogHOTO ypaBHEHHS U OIIK-1.2 HeayAuTOPHON paboTHI
cucreM auddepeHInaTbHBIX OIIK-1.3
YPaBHEHMM.
CBolicTBa peleHui JIMHEHHBIX OIIK-1.1 VYcTHBIN onpoc, MpoBepKa Bompoc Ha
3 OJIHOPOJHBIX CUCTEM. OIIK-1.2 CaMOCTOSITEIbHON sKk3amene 8-10
OIIK-1.3 HeayIUTOPHOU paboTHI
dyH1aMeHTallbHasl MaTpULa U e€ OIIK-1.1 YcTHBIH onpoc, MpoBepka Bompoc Ha
4 | cBoiicTBa. JIuHeliHbIE OIlK-1.2 CaMOCTOSATENLHON sk3ameHe 11-12
HEOJIHOPOAHBIE CUCTEMBI. OIIK-1.3 HeayIUTOPHOU paboTHI
Jluneiinple nuddepeHaIbHbIe YcTHbIH onpoc, MpoBepKa Bompoc Ha
ypaBHeHHs n-oro nopsiaka. Merox | OIIK-1.1 CaMOCTOSITEILHON sk3ameHe 13-17
5 | Bapuanuyu IpOU3BOJIbHBIX OIIK-1.2 HeayauTOPHON paboOTHI
MOCTOSTHHBIX JIJIS HEOJTHOPOTHOTO OIIK-1.3
yYpaBHEHHSI N-0TO MOPSIKA.
JIuHeliHble OTHOPO/IHBIE YcrHblN onpoc, MpoBepKa Bomnpoc Ha
muddepennmansasie ypapaenus n- | OITK-1.1 CaMOCTOSITEIbHON sk3amene 18-20
6 | oro mopsaKa ¢ HOCTOSHHBIMHU OIIK-1.2 HeayIuTOPHON paboTHI,
ko dumenramu. [loctpoerne OIIK-1.3 KOHTPOJIbHASA paboTa 1Mo Teme
00111eT0 pelIeHusI.
Heonnopoanslie ypaBHeHUS C OIK-1.1 VYcTHBIH onpoc, IpoBepka Bomnpoc Ha
- | HOCTOSHHBIMH K03(hpULIHEHTaAMH. OHK-l.Z CaMOCTOSTENIbHOU sk3amene 21-23
ITouck gacTHOrO pemeHus. OHK-1.3 HeayJIUTOPHOI paboThI,
) KOHTpOJIbHAsl paboTa 1o TeMe
] CaoiicTBa Hyel perieHus OIIK-1.1 VYcTHBIH onpoc, poBepka Bonpoc Ha
JuddepeHnnaIbHBIX YpaBHEHUH. OIIK-1.2 CaMOCTOSTENIbHOU




Teopema lItypma. Pemenune OIIK-1.3 HeayIUTOPHOI paboThI sKk3ameHe 24-27
JMHEHHBIX U PepeHInanTbHbIX
YpaBHEHMH C MOMOMIBIO PSIIOB.
3aBUCUMOCTH PELICHUS OT OIIK-1.1 YcTHbll onpoc, IPOBEpKa Bompoc Ha
9 HayaJIbHBIX 3HAYCHUH U OIIK-1.2 CaMOCTOSITEIbHOM sKk3amene 28-30
1apaMeTPOB. OIIK-1.3 HeayJIMTOPHOI paboThI
OmHOpPOHBIE CUCTEMBI IMHEHHBIX OIK-1.1 VYcTHBIH onpoc, poBepka Bonpoc Ha
10 i depeHInanbHbIX YpaBHEHUH C OHK-1'2 CaMOCTOATEIIBHOI sk3aMeHe 31-33
MOCTOSHHBIMHU K03 (UITHeHTaMHL. OIK-1 '3 HeayIuTOPHOU paboTHI,
ITocTpoeHue 001Iero pemeHusl. ) KOHTpOJIbHAsI paboTa 1o TeMe
JIuneitHble HEOJHOPOIHBIE OMK-1.1 YeTHBI onpoc, IpoBepKa Bompoc Ha
1] | CHCTEMBI € [IOCTOAHHEIMHU OIK-1.2 CaMOCTOSTENLHON sKk3aMeHe 34-35
ko Punmentamu. [Tonck OIMK-1 3 HeayIuTOPHOU paboTHI,
YaCTHOTO PEIICHHS. ) KOHTpOJIbHAs paboTa 1o TeMe
VYeroitunBocTs 1o JIAmyHoBY. YeTHBI onpoc, IpoBepKa Bompoc Ha
T'eomeTpuueckas HHTEpHIpETALIMSL. OIK-1.1 CaMOCTOSTEIBHOM 3K3aMeHe 36-38
12 yCTOfI‘{PIBO(jTL HYJIEBOTO PELICHUs OHK-l:Z HeayTUTOPHOI paboThI
OJTHOPOJHOM CHCTEMBI § OIMK-1 3
i depeHInanbHbIX YpaBHEHUH C
MOCTOSIHHBIMH KO3()(DULIMEHTaMH.
Jlemma JlamyHoBa. Teopema OIIK-1.1 YcTHBIN ompoc, MpoBepKa Bompoc Ha
13 | YeraeBa. YCTOMYHBOCTH 1O OIIK-1.2 CaMOCTOSATENIbHON sKk3ameHe 39-41
MIEPBOMY IPHOIIIKSHHIO. OIIK-1.3 HeayJIUTOPHOU paboThI
IloBenenue TpacKTOpUil IMHEHHON YcTHBII onpoc, TpoBepKa Bompoc Ha
OJIHOPOJHOM CHCTEMBI OIIK-1.1 CaMOCTOSITEIbHON sk3amene 42-45
14 | muddepeHInaTbHBIX YpaBHCHUH OIIK-1.2 HeayIuTOPHOU pabOTHI
BTOpPOTro nopsaka ¢ nocrosuubiMu | OINIK-1.3
K03 hUITHECHTaAMH.
HeBbIpoXxaeHHBIE TON0XKEHUS OIK-1.1 YeTHBIi onpoc, npoBepka Bompoc Ha
15 paBHOBeCcHUSA aBTOHOMHOI;/'I CHUCTEMBI OIK-1.2 CaMOCTO;ITeJIL“HOfl sk3aMene 46-48
BTOPOTO MOPSIIKA. yCTOI/I":II/IBOCTL OIMK-1 3 HeayTUTOPHOI paboThI
MePUOTNUECKUX PELICHUH.
Kpaesbie 3anaun. OIIK-1.1 YcTHbIH onpoc, npoBepka Bomnpoc Ha
16 OIIK-1.2 CaMOCTOSTEIIBHON sk3amene 49-52
OIIK-1.3 HeayAuTOPHON paboTHI
YpaBHEHUSI € YaCTHBIMU OIIK-1.1 YcTHBIH 0onpoc, IPOBEpKa Bompoc Ha
17 | mpousBoaHbIMU TiepBOTO TIopsiaka. | OITK-1.2 CaMOCTOSTEIbHON sK3aMeHe 53-55
OIIK-1.3 HeayJAuTOPHON paboTHI

TunoBbie KOHTPOJIbHBIC 3aJaHUsl WJIHM HHBIE MaTepHAJbl, He00XOoaAMMBbIC s
OLICHKM 3HAHUIl, YMEHHH, HABBIKOB U (M/IHM) ONbITA JAEATEIbHOCTH, XapPaKTePU3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B IpoLecce OCBOCHHUsI 00pa30BaTeIbHON NMPOIrPaMMbl

Bomnpocsl 111 ceMMHAPOB, KOJNIOKBUYMOB, cO0ece10BaHUS

BWIET 1

1. Teopema cyniecTBOBaHUS U €IMHCTBEHHOCTH ISl INHEMHBIX CUCTEM.

2. Teopema JInyBuIUISL U1l TUHEHHBIX OJHOPOIHBIX CHCTEM.
3. 3amaya. YpaBHeHUS B NOJIHBIX AuddepeHianax u npuBoIAIecs K HUM.

BUJIET 2

1. IIpocTeiimme kinaccbl 0OBIKHOBEHHBIX U (hepeHIIHaTbHBIX YPaBHEHHH

IEPBOro mopgaka.

2. CBoiiCcTBa pelIeHNH TMHEWHBIX OJTHOPOAHBIX CUCTEM (TeopeMsl 1, 2, 3).

3. 3agaya. OMHOPOIHBIE YPABHEHHS M TIPUBOISAIIIAECS K HAM.

BUJIET 3




1. YTBepxkeHue o NpecTaBiICHUH PEIICHUS] HEOHOPOIHON CUCTEMBI,
CIICJICTBHE.

2. Jlemma o TMHEHHO#N HE3aBUCUMOCTH (DYHKITUH BUJIA xke

3. 3agava. YpaBHEHUs, HE pa3pelICHHbIE OTHOCUTEIBHO MPOU3BOIHOM.

AX

BUJIET 4
1. Teopema cyIiecTBOBaHHMS ¥ €AMHCTBEHHOCTH perieHus 3anayn Komm s
JMHEWHOTO yPaBHEHHS N-OT0 MOPSIKA.
2. ITouck yacTHOTO peIICHHs JIMHEHHOTO HEOTHOPOAHOTO YPABHEHHS C
MOCTOSTHHBIMU K03(ppunimeHTamMu (pe30HaHCHBIN Cydaii).
3. 3agava. YpaBHEHHS C pa3AeIeHHBIMH U Pa3IeIAIONINMUCS IEPEMEHHBIMH U
MPUBOASAIINECS K HUM.

BUJIET 5
1. Teopema o rimaakocTu penieHui aquddepeHnnaaIbHbIX YPaBHEHUH.
2. IloHmxeHue mopsiika TMHSHHOTO 0THOPOIHOTO Ju(PepeHIInaTBHOTO
yYpaBHEHUSI.
3. 3anava. JIuneiiHble ypaBHEHUS IEPBOIO MOPSAIKA.

KommuekT 3aganuii 111 KOHTPOJIbHOH padoThl

Tema 1. /Iuddepennmanbapie ypaBHEHUS IEPBOTO MOPSIIKA.

3aganue: OnpenenuTh THII U PEIIUTh Kaxaoe AudQepeHIranbHOe YpaBHEHUE TIEPBOTO
HOPSIIKA.

Bapwuant 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*2,

Bapuanr 2

1. ysinx +y cosx = 1;

2.2x3+y =xy;

3.x(x— 1y +2xy =1;
' _ y .

4. y = 1= x(x+1)’

5.xy — 2y = —2x2.

Tema 2. [luddepeHunanbHble ypaBHEHUS BBICIIUX MTOPSIIKOB.
3ananue: Pemmth ypaBHEHUE.

Bapuanr 1

’ !2 !
l.xyy —xy —yy =0;

2. xy(s) — y(4) = O,
3.yW —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;
" ’ ex
8. y _y - 1+eX’

9.x%y" —3xy + 3y = 5x? — x;
10. x2y" — xy' — 3y = 5x*.
Bapuanr 2



Ly =7y "+ 16y — 12y = 0;

y® +4y" +8y" + 16y + 16y = 0;
!!2 ’

Ly =40 -1

Lxy = y'ln%;

1

cosx’
sinx _

.ym+y’=

Yty = cos2x’

.y — 4y + 3y =sinx;

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

9.x%y" —3xy + 3y = 5x? — x;

10. x2y" — xy' — 3y = 5x*.

Tema 3. Cuctemsl qudpepeHInaTbHBIX YPaBHCHUMN.
3ananue: Pemmuth cucteMy ypaBHEHUH.

03 N N K~ W N~

Bapwuant 1
x =y,
1.{ vy = —4x + 4y,
z =—-2x+y+2z

x =2x+ 6y — 15z,
2.8 y=x+y-5z
z =x+2y—6z
3{Jc'z—x—2y+26t,
"y = —2x + 2y + 5et.
4{ x' = 4x + 2y,
|y = —x+y+2et.
Bapuanr 2
x =9x — 6y — 2z,
1.{y =18x — 12y — 3z,
z' =18x — 9y — 6.
x =4x + 6y — 15z,
2.{y'=x+3y—52,
z =x+2y—4z

3{ x =—x+ 3y,
ly'=—-x+3y+et.
4{x/=4x+y—e‘2t,
|y =—-5x—2y.

3a‘leTHO-3K3aMeHaHHOHHBIC MaTepuaJbl AJIA HpOMe)KyTO‘lHOi;I aTrecraluuu
(3x3ameH/3a4eT)

Bonpocs! 1J1s1 NOATOTOBKH K 3K3aMeHY

1. Ilonsitue pauddepeHunanbHOrO ypaBHEHHs U ero pemeHus. 3agada Komw.
[Tpocreiimme kiaacchl OOBIKHOBEHHBIX AM(depeHInanbHbIX YpaBHEHUH MepBOro mopsaka (c
pa3IeISIOMUMUCS TIEPEMEHHBIMU, OJHOPOHBIC, JHMHEWHBIC ypaBHEHHS IEPBOTO TOPSIKA, B
NOJHBIX AU depeHnnanax).

2. Teopema  CymIeCTBOBaHMS W  €OUHCTBeHHOCTH  [lmkapa  mis  oJgHOTO
Qg depeHIaIbHOr0 ypaBHeHHsT U cucteM (0e3 JoKka3aTenbCTB). Teopema CyIIeCTBOBaHMSA
[Teano (06e3 mokazarenbcTBa). Teopema CyHIECTBOBAHUS W €IWHCTBEHHOCTH IS JIMHEHHBIX



cucreM (6e3 goka3arenbcTBa). TeopeMa o rIaaKoCTH pemeHuid TudPpepeHInaTbHBIX YPaBHCHUMN.

3. CBoiicTBa peleHnil JMHENHBIX OJTHOPOAHBIX CUCTEM (TeOopeMHI 1, 2, 3).

4. CpoiicTBa pelieHni JTUHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsbl 4, 5).

5. Teopema JInyBuis 1U1sl TMHEUHBIX OJTHOPOIAHBIX CUCTEM.

6. dyHgaMeHTaJIbHAs MaTpUIla U €€ CBOMCTRBA.

7. JIuHeliHbIE HEOJHOPOAHBIE CUCTEMBbI AU(QPepeHIINATbHBIX YpaBHEHUH. Y TBEpKICHUE
O TMpPEJICTaBICHUM PELICHUS HEOJAHOPOJHOW CHCTEMBI, CIeACTBUE. MeToJa Bapuanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX JUIsl IOMCKA YaCTHOT'O PEIIEHUSI HEOJTHOPOJAHON CUCTEMBI.

8. Jlunetinpie auddepeHnranbHble ypaBHEHHS N-ro mnopsnaka. CBeleHHWe K JIMHEHHOM
cucreme. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH pellieHus 3aaaun Komm i TMHEHHOTo
YpaBHEHHUS N-TO MOPSJIKA.

9. CBoiicTBa peuIeHUH JMHEHHBIX OJHOPOAHBIX IU((EepeHINATBHBIX yPAaBHEHHNA N-TO
nopsiika (tTeopemsr 1, 2, 3).

10. CBoiicTBa pemieHuil TUHEHHBIX OAHOPOAHBIX TU(GEpEeHINATBHBIX YPAaBHEHUNA N-TO
nopsiika (Teopemsl 4, 5, Teopema JInyBusis).

11. Tlonmxkenue nopsiaKa JMHEHHOTO OHOPOIHOTO AU PepeHInaTBHOTO YpaBHEHHS.

12. Tlouck YacTHOrO pEIIEHUS HEOJHOPOJHOTO YpPaBHEHHMsS METOJOM Bapualluu
IIPOU3BOJIbHBIX OCTOSIHHBIX.

13. JIunelinple ypaBHEHUS N-Oro TOPSAAKA C TOCTOSHHBIMU KO3 PHUIMEHTaMU.
[IpencraBienne 00IIEro penieHus B ciaydyae pa3InyHbIX XapaKTePUCTUIESCKUX YUCEI.

14. JlemMa o nuHEHON HE3aBUCUMOCTH (PyHKLIUN BUIa xkehX,

15. IlpencraBienue oOLIETO PEIICHHsS B CITy4ae KPaTHBIX XapaKTEPUCTHIECKUX YHCEI.

16. IlpencraBnenue oOIIEro penieHHs JUHEWHOTO YpaBHEHHS N-To MOpsAKa B clydae
YpaBHEHHS C BEIIECTBEHHBIMU KO3 pHLimeHTamu.

17. Jlunelinple HEOIHOPOAHBIE YpaBHEHUS C MOCTOSHHBIMHU Kod(pdunuentamu. [Tomck
YaCTHOTO PEUICHUS METOJIOM HEONpeAIICHHBIX KO3 PHUIMCHTOB (HEpE30HAHCHBIN CITydaid).

18. JIunelinple HEOTHOPOAHBIE YPaBHEHUS C MOCTOSHHBIMHU Kod(pdunuentamu. [Tomck
YACTHOTO PEIICHUS METOJIOM HEOTPEAEICHHBIX KOG (OUIIMEHTOB (PE30HAHCHBIN CITydail).

19. JIuneiiHble HEOAHOPOAHBIE YPABHEHHUS C MOCTOSHHBIMH Kod(duuuentamu. [lomck
YaCTHOTO pEHIeHUsT METOJOM HeolpeAeNeHHbIX Kod(pduuueHToB (ciiydyail ypaBHEHHUS C
BEIIECTBEHHBIMH KO3 UIIEHTaAMH).

20. OmHOPOIHBIE CUCTEMBI C MOCTOSTHHBIMU Koddduimentamu. [Ipencrasienne obmiero
pEILIEHNUs B CIIy4ae MaTPUIIbI IPOCTON CTPYKTYPHI.

21. YTBepkJeHrne O BEIIECTBEHHOCTH OOIIETr0 pEIICHUS B CiIydyae BEIICCTBEHHOMN
MaTpPHUIIBIL.

22. Bun oOmiero pemieHds JHUHEWHOM OAHOPOJHOW cHUCTeMbl aud@epeHuanbHbIX
YpaBHEHMI B Cllyyae MaTpUILIbI OOLIETo BUA.

23. Meton HeomnpeneneHHbIX KOA(GOUIIMEHTOB TMOUCKAa OOIIEro perieHus OJHOPOIHOMN
CHCTEMBI C MOCTOSTHHBIMU KO3 (DUIIIEHTAMH.

24. HeonHOpoAHBIE CHCTEMBI C TOCTOSHHBIMH Ko3(duuuentamu. Ilouck wacTHOrO
pelIeHnst METOZI0M HEeOoNpeAeIeHHbIX K03(puiineHToB (Hepe30HaHCHBIH citydait).

25. HeonHopoaHblE CHCTEMBI C TOCTOSHHBIMH Ko3(duuuentamu. Ilouck wacTHOrO
pelIeHns MEeTOZI0M HEeOoNpeAeIeHHbIX K03(hpULIneHTOB (pe30HaHCHBIN cyYail).

26. HeonHopoaHble CHCTEMBI C TOCTOSHHBIMH Ko3(dduuuentamu. Ilouck wacTHOrO
pelLIeHUs] METOZIOM HEeopeAeIeHHbIX K03(pPHUIIMEeHTOB (BEeLeCTBEHHBIN clTyyail).

27. Onpenenenue yctounBoctd 1o JIssmyHoBy. CBeleHME HCCIIEN0BaHUS YCTOMYUBOCTH
HEHYJIEBOTO PELIEHUS K HCCIIEIOBAaHUIO YCTOWYMBOCTH HYJIEBOrO pelieHus. I'eomerpuyeckas
UHTEPIIpETALINS.

28. Teopema JlsnyHoBa 00 yCTOMUMBOCTM 1O TepBOMYy MNpuOmkeHuto (6e3
nokazatenbcTBa). Kpurepuii Paycca-I'ypBuia (6e3 qokazatenbcTsa).

29. IloBeneHrue TpPAaeKTOPUM JHMHEHHBIX OJHOPOAHBIX CHCTEM AU(QepeHIHaTbHBIX
YpaBHEHUI BTOPOTO MOPSAKA C MOCTOSHHBIMH K03 duientamu (y3en, ceio).



30. [ToBemeHre TPACKTOPUM JMHEHHBIX OJHOPOIHBIX CHCTEM U QepeHITHaATbHBIX
YpaBHEHHIA BTOPOTO MOPSI/IKA C TIOCTOSHHBIMU KO3 durenTamu ((hoxyc, LEHTp).

31. [loBeneHrue TPACKTOPUMA JIMHEHHBIX OJHOPOIHBIX CHCTEM JUdQEpeHITnATBHBIX
YpaBHEHHI BTOPOTO TMOpPsAKa C TOCTOSHHBIMU KOd((dUIMEHTaMU (JUKPUTHYECKUN y3en U
ciayuait A1 # 0, A2 # 0).

32. IloBeneHue TPACKTOPHI JIMHEMHBIX OJHOPOIHBIX cHucTeM auddepeHInanbHbIX
YpaBHEHUU BTOPOTO MOPAJIKA C MMOCTOSHHBIMU KO3 PUIeHTaMu (BBIPOKISHHBIN y3€ U cilydait
M=2x=0).

33. JIuHeliHble pa3HOCTHBIE YPAaBHEHHUS BTOPOro nopsaka. Teopemsr 1, 2, 3.

34. JIuHeliHble pa3HOCTHBIE YpaBHEHMS BTOpPOro nopsaka. Teopemst 4, 5, 6.

OpHOpoJHBIE  pPAa3HOCTHBIE  YPaBHEHHUS ~ BTOPOTO  MOpAIKAa  C
K03 pHULIEeHTaMU.

IMIOCTOAHHBIMHA

Kpurepun oueHuBaHus pe3yJbTaTOB 00y4eHUs

OueHnka Kpurepuu onieHuBaHus 10 3K3aMEHY
Bhicokuil OLECHKY ~«OTJIHYHO» 3aCHYKHBACT CTYJICHT, OCBOMBIIIMI 3HaHWUS,
YPOBCHB «5» YMEHHSI, KOMIICTEHLUMH M TEOPETHYECKHH MaTepual 6e3 mpobenos;
(oTIHuHO) BBITIOJTHUBIIMIA BCE 33J]aHUs, MPEAYCMOTPEHHBIC yU4COHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPaKTUYECKHE HaBBIKH
po(heCcCHOHAITLHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHHI C(HOPMHUPOBAHBI.
Cpennuii OLICHKY «XOpOLIO» 3aCIy>KMBA€T CTYJEHT, MNPAKTUYECKH IOJHOCTHIO
YPOBEHB «4» OCBOMBIIIMN 3HAHUS, YMEHHUA, KOMIETEHIIMHU U TEOPETUUYECKUM
(xoport10) MaTepuai, y4deOHble 3aJaHusl HE OLIEHEHbl MaKCHUMAJIbHBIM YHCIIOM
0aJUT0B, B OCHOBHOM C(HhOPMHPOBAIT TPAKTUICCKHIE HABBIKH.
[Toporossilii OLICHKY «YyJOBJICTBOPUTEIIBHO» 3aCily’KHUBAa€T CTYJAEHT, YacCTUYHO C
YPOBEHB «3%» npoOenaMyd  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHUUH H
(YIOBNIETBOPUTE | TEOPETUYECKUN MaTepuall, MHOTHe YyueOHble 3aJaHus Jubo He
JILHO) BBITIOJIHWII, JIMOO OHU OIICHEHBl YHCJIOM OaIoB OJU3KUM K
MUHUMAJIbHOMY, HEKOTOPBIEC TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMAITBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHOY 3aCIIyKUBAET CTYAEHT, HE OCBOUBIINHI
YPOBEHb «2» 3HAHMS, YMEHHUS, KOMIIETEHIIUH U TEOPETHUUYECKUN MaTepual, ydeOHbIe
(HeyIOBJIETBOPH | 3a/laHUS HE BBIIOJIHWI, IPAKTHYECKUE HAaBBIKU HE CPOPMHUPOBAHBI.
TEJILHO)

KpI/ITepI/II/I OLICHUBAHU 110 3a4YCTY:
«3aUTCHO»: CTYACHT BJIAACCT TCOPCTHYCCKUMH 3HAHUAMHU 110 JAHHOMY pasaciy, AOITyCKacT
HC3HAYHUTCIIbHBIC OH_II/I6KI/I, CIIpaBJIAACTCA C MAaTCpUuajioM 0e3 BUIHUMBIX 38.TPYI[HCHI/II>'I; CTYACHT
YMEET MPaBUIIBHO OOBSACHSATH Marcpuall, IMOAKPCILIAA €ro MnpuMepamMu, HW, IMIPUMCHAA
MOJIYYCHHBIC 3HAHUS TP PCIICHUU IMPAKTUYCCKUX 3a/1a4.

«HE 3a4TEHO»: MaTepuaj He YCBOEH WM YCBOEH YAaCTHYHO, CTYACHT 3aTPyAHSETCS IPUBECTH
IpPUMEpHI, pellaeT 3aJauyd C BUAUMBIMHU 3aTPyAHEHHUSIMH; JTOBOJBHO OTpaHUYEHHBIM 00beM
3HaHUHI TEOPETUYECKOI0 MaTepHaa.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YUYETOM MX WHIWBUIYATHHBIX TICUXO(PHU3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM M JMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
310POBbs MPEAOCTABISAETCS AOMOJHUTEIIBHOE BPEMS JIJISl MOJITOTOBKH OTBETA HA SK3AMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YyUEeHUS MHBAIHU/IOB U JIUI C
OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMATPUBAETCS MCIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMHU;



— TIpY HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
W UWHBAJWAOB IIpOLIEypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 1O JUCIHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yJIbTATOB OOYYCHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jli1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO ammapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. Ilepevennb y4eOHOM JIuTEpaTypbl, HHPOPMALMOHHBIX PeCypPcOB H T€XHOJIOTHil

5.1. YueOnasi auteparypa

1. ®ununmos, Anekceit @egopoud. Beenenue B Teoputo quddepeHnnanbabix / A, O.
Owmnmos. — 3. 5-¢ - Mocksa : URSS : [JIEHAH/I], 2022. - 248 c. - (Knaccuueckuii y4eOHUK
MI'V). — ISBN 978-5-9519-2865-8.

2. ©unumnmos, Anekceir @egopord. COOpHUK 33124 110 qU((HepeHIIMATEHBIM
ypaBHeHusM : [6onee 1400 3anay ¢ orBetamu| / A. @. @ununmos. - U3a. 9-e. - Mocksa : URSS,
2022. - 240 c. - (Knaccuueckuii yueouuk MI'Y). - ISBN 978-5-9519-2872-6.

3. CoopHuK 3a1a4 o AU depeHnnanbHbIM yPaBHEHUSIM U BapUAllMOHHOMY
ucumncienuto : yueonoe nocooue / B. K. Pomanko, H. X. Araxanos, B. B. Bnacos, JI. U.
Koanenko. - 6-e u3z. - Mocksa : JlaGopatopus 3Hanuii, 2020. - 222 c. - URL:
https://e.lanbook.com/book/135528. - ISBN 978-5-00101-799-8.

4. Xennep, B. K. OObikHOBeHHbIE U (DhepeHIInalbHbIe YPaBHEHUS, BapUAILIMOHHOE
MCYHCIICHUE, OCHOBBI CIIELIMATIBHBIX (PYHKIMI U MHTETpaIbHBIX YPaBHEHUH : yueOHOe nocodue /
B. K. Xennep, T. C. benozeposa, M. B. Xennep. - Canxr-IlerepOypr : Jlans, 2022. - 320 c. -
URL.: https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

5. demunosud, b.I1. Yucnennslie Mmetonbl aHanuza. [lpubnmwkenue GyHKuii,
muddepeHIManbHbIe U UHTETpalibHbIE ypaBHEHUS : yueOHoe nocobue / b.I1. Jlemunosuy,

N.A. Mapon, 3.3. IllyBanosa. - 5-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

6. Xennep, B. K. O6bikHOBeHHbIE TU(depeHIaIbHbIE YPaBHEHUS, BAPHALIMOHHOE
MCYHCIICHUE, OCHOBBI CIELIMATBHBIX (DYHKIMI M MHTETpaIbHBIX YPaBHEHUH : yueOHOe nocodue /
B. K. Xennep, T. C. benozepoBa, M. B. Xennep. - Canxt-IletepOypr : Jlans, 2022. - 320 c. -
URL.: https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

7. Aemunosud, b.I1. Yucnennsie Mmetonbl ananuza. [lpubnmwkenue GyHKuii,
muddepeHIManbHbIe U UHTETpalibHbIe ypaBHEHHUS : yueOHoe nocobue / b.I1. Jlemunosuy,

N.A. Mapon, 3.3. IllyBanoga. - 5-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.2. llepuoauyeckas Jgureparypa
1. Basrwl mannpix komnanuu «Mct Brroy» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/



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

5.3. UnTepHeT-pecypchbl, B TOM 4HCJe COBpeMeHHble MNMpodeccHOHATbHBIE 0a3bl
JAHHBIX H HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
J1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):
1. BC «IOPAMT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. ODBC «BOOK.ru» https://www.book.ru
4. 9bC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunast snekrponnas oubnuorexa (HOB) http://www.elibrary.ru/

[ToTHOTEKCTOBBIC apXUBBI BEAYIIUX 3aMaHBIX HAYYHBIX KYPHAIOB Ha Poccuiickoit
rmaT(bopMe HayuHbIX xypHasioB HOMKOH http://archive.neicon.ru

7. HamumonanbHas  dNeKTpoHHass  Oubnmoreka (OocTyn K DIEKTPOHHON — OMOIMoTeke
muccepranuii Poceniickoit rocynapcrsenHoi oubmmoreku (PI'B) https://rusneb.ru/
8. Ilpesunmenrtckas ombmmoreka uM. b.H. Enpriuna https:/www.prlib.ru/

9. Dnekrponnas koyueknus Okcdopackoro Poccuiickoro ®@onma
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. "Jlexktopuym TB" http://www.lektorium.tv/

18. YHuBepcuterckas unpopmanuonsas cucrema POCCUS http://uisrussia.msu.ru

SN kW=

HNupopmanoHHbIe CIPABOYHbIEC CHCTEMBI:
1. Koncynsrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (AOCTYII 0 JIOKATbHOM CETH ¢
KOMITBIOTEPOB OUOINOTEKH )

Pecypcbl cBOOOaHOTO f0CTYHA:

1. AwmepukaHckas naTeHTHas 0a3a AaHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJCKUX JauccepTanuil http:// www.nlc-bne.ca/thesescanada/

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

4. MMHHUCTEpPCTBO HayKHu U BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptan "Poccuiickoe obpazoBanue” http:/ www.edu.ru/;

6. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyeknus nudpoBhIX 00pa3zoBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .
8. ®denepanbHBIN LEHTP HHPOPMALIMOHHO-00pa3oBarenbHbIX pecypcoB (http:/feior.edu.ru/);

9. IIpoekt ['ocynapcTBeHHOro HHCTUTYTa pycckoro si3bika uMeHu A.C. [lymkuna
"Obpa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouyHo-uH(GOpMalMoHHbIN nopTan "Pycckuii si3b1k" http://gramota.ru/;
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11. Cmyx0a TeMaTHYECKHX TOJIKOBBIX cioBapei http:// www.glossary.ru/;

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

13. OOpazoBatenpHbIi mopTan "Yueda" http://www.ucheba.com/;

14. 3akonomnpoekT "O06 obpazoBanuu B Poccuiickoii @enepanun". Bonpocs! u otBeTs http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHBbIE JIEKTPOHHbIE 00pa3oBaTe/bHbIe U MH(opManuoHHbIe pecypchl Kyol'y:

1. Cpena MOIyJIBHOTO JUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOIUKaIMi 1 KOHGEepeHIUH
http://mschool.kubsu.ru/

3. bubnnorexka nHGOPMAIMOHHBIX PeCypcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa30BaTEIbHBIX
TexHozorui http://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB HokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DNeKTpoHHBIE O00pa3oBaTeNbHBIE pecypchl Kadeapbl HHOOPMAIMOHHBIX CUCTEM WU
TexHoyioruii B oOpaszoBanuu KyOI'Y u HayuyHo-merommdeckoro >xypHaia "IIIKOJIBHBIE
'OAbI" http://icdau.kubsu.ru/

6. Mertoguyeckue ykazaHuUsl JJIsi OOYYAKOIIMXCS IO OCBOCHMIO JAWCHMILIMHBI
(MmonxyJis)

[lo kypcy mnperycMOTpPEHO MpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOM TEOpPETHYECKHH Marepuaj, J1abOpaTOpHBIX 3aHATUH, MO3BOJIAIONIMX CTyJEHTaM B
MIOJTHOM Mepe O3HAKOMHUTHCA C TOHATHEM auddepeHnnanbHbIX ypaBHEHHH M OCBOUTHCS B
pELICHUH MPAKTUYECKUX 3a]1ay.

BaxuelWmuM 3TarmoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa 1o AMCHUIUIMHE
«uddepenyanbable ypaBHEHUS.

Lenpto camocTosiTenbHOH paboThl  OakanmaBpa sIBISICTCS  yIIIyOJeHHE 3HAHMHU,
HOJYYEHHBIX B pe3yjbTaTe ayIUTOPHBIX 3aHATUNA. BbipabaThiBatoTcs HaBBIKA CAMOCTOSITEIBHOM
paboThL. 3aKPETISIOTCS ONBIT U 3HAHUSI, ITOJIyYEHHBIE BO BpEMs JTaOOPATOPHBIX 3aHATHH.

CamocrosaTrenbHass paboTa CTYyJEHTOB B XOJ€ H3yYEHHs] AUCLHUIUIMHBI COCTOMT B
BBIMIOJTHEHUM  MHAMBHIYyaJbHBIX  3aJaHMi, 3aJaBaeMbIX  IperojaBaTesieM,  BeIyLIUM
71abopaTOpHbIE 3aHATHSI, MOATOTOBKM TEOPETUYECKOr0 MaTepuasa K Ja0opaTOPHBIM 3aHATHSM,
Ha OCHOBE KOHCIIEKTOB JIEKIIMH W Y4YeOHOH JIMTEpaTyphl, COIIACHO KaJCHJIApHOMY IJIaHy U
MOATOTOBKHA TEOPETHYECKOI0 MaTepuasna K TECTOBOMY OIIPOCY, 3a4€Ty M JK3aMEHY, COIVIACHO
BOIPOCAaM K 3K3aMEHY.

VYkazanus 1o opopMIEHUIO padboT:

- paboTa Ha J1a0OpPaTOPHBIX 3aHATHSIX U KOHCIEKTHI JIEKIUNH MOTYT BBINOJHSITHCS Ha
OTJENIbHBIX JIUCTAX MO0 HENOCPEICTBEHHO B paboueil TeTpaiu;

- oopMIIEHNE UHIUBUIYaIbHBIX 33JaHUN KEJIaTeIbHO Ha OTAEIbHBIX JIUCTaX.

IIpoBepka MHIMBUAYAIBHBIX 3aJaHUi MO TeMaM, pa300paHHBIM Ha JabOPaTOPHBIX
3aHATHSIX, OCYIIECTBIISIETCS Yepe3 HEAEIIO Ha TEKYIeM J1a0OpaTOPHOM 3aHSATHH, MO0 B TEUEHUE
HEZIEH TI0CJIE ATOT0 3aHATHS Ha KOHCYJIBTALUH.

Jlis pa3bsCHEHUsS HEMOHSATHBIX BOIPOCOB JIEKTOPOM U AaCCHUCTEHTOM €)KEHEIEIbHO
IIPOBOASTCS] KOHCYJIBTALMHU, O BpEMEHH KOTOPBIX I'PYMIbl U3BELIAIOTCS 3apaHEe.

B ocBoeHnN IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydyeOHas paboTa (KOHCYJIbTalMHM) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepHara.

WnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCA BaXXHBIM  (DakTOpoM,
CHOCOOCTBYIOLIMM MHAMBUIYAIU3alMU OOYUYEeHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXJIy MpernojaBaTeieM W O0y4arollMMCs HWHBJIWIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.
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7. MaTepuajibHO-TEXHUYECKOE o0ecrneyeHue mo AuCuunanae (MoayJi)

HanmenoBanue yueOHON ayIUTOPHUH, €€ OCHAILICHHOCTD

Ne Bun pabor
000pyIOBaHNEM M TEXHHUYECKUMHU CPEJICTBAMU 00yUCHUS
1. JlexunoHHble 3aHATHS | Aynuropus, YKOMILJIEKTOBAaHHAs CIeIUaIu3UupPOBAHHOMN
MeOeNIbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUeHHs
2. JlaGopartopHble 3aHATHS | AyAUTOpPHS, YKOMIUJIEKTOBAaHHAs CHeIUaIu3UupPOBAHHOMN
MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  OOydeHus,
KOMIIBIOTEPAMHU, TPOEKTOPOM, POTPAMMHBIM O00ecrieueHuEM
3. [IpakTuueckue 3aHATHS | AyaAUTOpUS, YKOMILIEKTOBaHHAasI CHenualIn3upoBaHHON
MeOeIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEHUS
4. I'pynmioBeie Aypauropus, YKOMIUIEKTOBAHHAas CIeLUAaIU3UPOBAHHOMN
(MHAMBUY JTbHBIC) MeOenbl0 M TEXHHYECKHUMH  CPEICTBAMH  OOYy4YeHUs,
KOHCYJIbTallU1 KOMIIBIOTEPAMHU, IPOTPAMMHBIM 00eCTIeUeHUEM
5. Texkymuii ~ KOHTpOJIb, | AyauTopus, YKOMIUJIEKTOBAaHHAs CHeUaIu3upOBaHHOMN
IIPOMEXYTOYHAs MeOenpl0 M TEXHHYECKUMH  CpEeICTBAaMH  OOydeHwus,
aTTecTalus KOMITBIOTEPAMH, TPOTrPAMMHBIM 00ecTieYeHUEM
6. CamocrosiTenbHas Kabuner st camMocTOSTENbHON  pabOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «lHTepHeT», mporpamMmol 3KpPaHHOTO YBEITUYEHUS U
00€ecrevYeHHbII TOCTYIIOM B AJIEKTPOHHYIO HMH(OpMalMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.

Jliist

CaMOCTOSITeILHOM

pa60TbI o6yqa}om1/1xc51 npeayCMOTPCHBI IIOMCIICHU A,

YKOMILJICKTOBAHHBIC CHCHI/IaJII/I?,I/IpOBaHHOﬁ MC6€HI>IO, OCHAIICHHBIC KOMHBIOTCpHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO MOJIKIIFOUEHUS K ceT «HTepHeT» M 00EeCIeYeHUEeM JOCTYIa B JICKTPOHHYIO
WH()OPMaIIMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HanmeHoBanue noMemieHui JJis
CaMOCTOSATEIEHON PabOTHI
oOygaromuxcs

OcCHAIIEHHOCTD ITOMEIIEHUI IS
CaMOCTOSTENbHOM PabOTHI
oOyJaromuxcs

[lepeueHb AUIIEH3MOHHOTO
MPOTPAMMHOTO 00ECTICUCHHS

TTomerienue st caMOCTOSTEILHOM
paboThHI 00yJaromuXxcs (YUTATBHBII
3an HayuyHo#t OnOmmoTexu)

Mebenb: yaeOHas MeOeib
KoMmmexr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHMKa C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHMKAlIMOHHOM
«nTepreT» M NOCTYIIOM B
DNIEKTPOHHYIO  MH(GOPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNpHOH  OpraHH3aldH,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecIeYnBaroIee
JIOCTYTI K  CeTH  HWHTEpPHET
(mpoBoaHOE COEUHEHHE "
OecripoBOJHOE  COEJMHEHHE MO
texHosorun Wi-Fi)

CCTH

OmnepanonHas cucrema Windows
10/11, maket Microsoft Office

Tlomemenne 111 cCaMOCTOSATEHHOM
pabotsl obydatormxcs (ayn 102a)

Mebenb: yaeOHas mebenb
KoMmmnexr  cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMITbIOTEpHAsI
TeXHHKAa C TOAKIIOYEHHEM K
MHPOPMALIMOHHO-
KOMMYHHUKaIIMOHHOH
«HTepHeT» WM
9JEKTPOHHYIO

ceTH
JIOCTYIIOM B
nH(pOpPMaIMOHHO-

OmnepanionHas cucrema Windows
10/11, nmaket Microsoft Office




00pa3oBaTeIbHYO cpeny
o0pa3oBaTeNbHOM  OpraHu3aLuy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOecrieunBaromnice
JOCTYm K  CETH  HHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecrpoBoHOE  COSNUHEHHE 10
texHogorun Wi-Fi)




