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1 Henu u 3a1a4M U3y4YeHUs] U CHUIUIMHBI (MOILYJIA)
1.1 Ileab ocBOeHUS TUCHMILIUHBI
— O3HAKOMUTH CTyI[eHTOB C HadYaJIbHBIMHAU HaBbIKaAMH MATCMATHYCCKOT' O
MOACIINPOBAHUA,
— IIOKa3aTb BO3HHUKAIOMIWMEC IIPUHOUIIHWAIBHBIC TPYAHOCTH IIPpH IEPEXOAC OT
peabHOr0 00BEKTA K €r0 MaTeMaTHYECKON UacalIn3aliuu;
— I10Ka3aThb pa3HI/II_Iy Me)KI[y «XOpOLHI/IMI/I» U «IUIOXUMMW» MOACIISAIMHA.

1.2 3apaun JUCHUIIMHBI

- dbopMUpOBaHUE Yy CTYACHTA MPEACTAaBICHUs O AU(PPEPEeHINATHHBIX YPaBHEHUSIX,
KaK MaTEMaTHYECKUX MOJECIISAX SBJICHUN U MTPOIIECCOB PA3IMYHON MPUPOJIBI;

- BBIpaboOTKa HaBBIKOB HCIOJIL30BAHUS KJIaCCHYECKUX METOI0B
«AuddepeHnanbHbIX ypaBHEHUNY;

- OCBOCHUE CTYyJIeHTaMH CHHTE3a KJIACCHYCCKUX METOJIOB TEOPUH
muddepeHINaTbHBIX YPaBHEHH C COBPEMEHHBIMU HJICSIMU Ka4eCTBCHHBIX, YHCICHHBIX U
ACHUMIITOTHYECKUX METOOB.

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

Hucnummmaa «/{nddepennmanbapie ypaBHEeHUS» OTHOCUTCS K «OO0s3arenbHas 4acTh
bnoka 1 «/lucturmuiunel (Moaynu)» y4eOHOTO MiiaHa.

JlanHasi NUCHUIUIMHA TECHO CBs3aHA C JUCIUIUIMHAMU 0Oa30Boi yacth brioka 1:
MaTeMaTUYeCKU aHanu3, anredpa W Teopus UYHCET, TeOMETPUs U TOMOJOTHUS, METOJbI
onTHMH3AIHH, QYHKIIMOHATBHBIA aHaIH3, PYHIAMEHTAIbHBIC JUCKPETHHIC MOICIIH.

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

W3ydyenue paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBlieHO Ha (OPMUPOBAaHUE Y
00yJaronuXxCcs CICTYIONIUX KOMITETEHIIUN:

OIIK-1 Cnoco0eH npuMeHATH (pyHIaAMEHTATIbHbIC 3HAHNS, TOJIy4YeHHbIE B 00/1aCTH
MATeMaTH4YeCKUX M (MJIHM) ecTeCTBEHHbIX HAayK, W HCHOJb30BaTb HX B
npodeccuoHAIBLHOM 1eATeJIbHOCTH

NI-1.0IIK-1 Ilpumensier ¢yHAaMeHTaIbHble 3HAHMA, TMOJY4YeHHble B 00JacTH
MATEeMATHYeCKHX U (MJIM) eCTeCTBEHHBIX HAYK NPH NMOCTPOCHUH Mojeseil B
3aJ]aHHOI NpeIMeTHO| 00J1acTH

3HaTh Mertoabl aHanu3a U 0000IIEHHS] OTEYECTBEHHOTO U MEXTYHAPOIHOIO OIbITa B
COOTBETCTBYIOIIEH 00JIaCTH HCCIIeIOBAHUI
MeTob1 TpOBEEHUS SKCIIEPUMEHTOB U HaOII0IeH I, 00001IeHHS 1 00pabOTKH
uHpopmanuu

Ymern ITpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBAHUN
Hcnonb30Bath CylIeCTBYIOUIME TUIOBBIE PEILIEHUS U IA0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOT0 0OecreueHust
[IpuMeHsTh METO/IBI aHATIU3a HAYYHO-TEXHUUECKOH HHpOopMaIuu

Baapnersn AHanu3  BO3MOXXKHOCTEH  peain3auuu  TpeOOBaHMH K  MPOrPaMMHOMY
o0ecrneveHuno
IIpoexkTupoBaHue CTPYKTYp JaHHBIX
Coop, obpaboTka, aHamu3 W 000OIICHHE pPE3yJbTaTOB SKCIEPUMEHTOB U
WCCIIETOBAaHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUI
JlesiTenbHOCTD, HAIlpaBJIEHHAs HA pelIeHHe 3a/lad aHAJIMTHYECKOro XapakTepa,
MPEIoaraloIuX BHIOOP M MHOTOOOpa3zue akTyalbHBIX CIIOCOOOB pEIICHUs
3a1a4



W/1-2.0TK-1

3HaTh

YMmeThb

Baagern

OIIK-2

W/1-1.0TK-2

3HaTh

YMmerhb

Baagernb

WUJ-2.0MK-2

3HaThL

[Ipumensier  QyHaaMmeHTanbHBIE  3HAHUA, TOJy4YeHHble B  00JacTH
MaTEeMaTHYeCKUX U (WJIM) €CTECTBEHHBIX HAyK MPH BBIOOPE METOJOB PEIICHHS
3a/1a4 MpoQeccuoOHAIbHOM 1eATeIbHOCTH

Mertoabl aHanu3a U 0000IIEHHS] OTEYECTBEHHOTO U MEXIYHAPOTHOTO OIbITa B
COOTBETCTBYIOIIEH 001aCTH UCCIIETOBAHUIMA

MeTob1 TPOBEICHUS SKCIIEPUMEHTOB U HAOIIOCHHIA, 0000IIeHMs 1 00pabOTKU
nHpopmaruu

[TpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBAHHIA

[IpoBoauTH O1IEHKY U 00OCHOBAHHE PEKOMEHIYEMbIX PEIICHUN

Mcnonp30BaTh CyHIECTBYIOIINE TUTIOBBIE PEIICHUS U IA0JIOHBI TPOSKTHPOBAHUS
MIPOrpaMMHOTO o0ecreueHus

[TpuMeHATh METOIBI aHATIN3a HAYYHO-TEXHUYECKOI HH(pOpMaIiu

AHanu3  BO3MOXKHOCTEH  peanu3anuu  TpeOOBaHUM K  MPOrpaMMHOMY
00ecTeYeHn o

OneHka BpeMEeHH U TPYAOEMKOCTH peajn3aluu TpeOOBaHUN K MPOTrPaMMHOMY
o0ecTeYeHnIo

COop, oOpaboTka, aHanmu3 U 0000IIEHHE pPE3yJIbTATOB SKCIEPUMEHTOB H
UCCJIEIOBAaHUM B COOTBETCTBYIOIIECH 00J1aCTH 3HAHUI

[ToarotoBka MpeAsioKEHUN MJiS COCTABICHUS IUIAHOB U METOAMYECKUX
MPOrpaMM HCCIICJIOBAaHUK M Pa3pabOTOK, MPAKTHYCCKHX PEKOMEHIAIMA I10
WCIIOJIHEHUIO UX PE3YIbTATOB

JlesiTenbHOCTD, HallpaBJIEHHAsl Ha PEIICHUE 33]a4 aHAJUTHYECKOI0 XapakTepa,
MPEIOoIarafouX BbIOOp W MHOro0Opas3e aKTyalbHBIX CIIOCOOOB pELICHUS
3aja4

CnocobeH mNpUMEHATh COBPEMEHHbI MaTeMaTH4eCKHMil  amnmapar,
CBSI3aHHBII C MPOEKTHPOBAHUEM, Pa3padOTKOii, peajn3anueil U OUEHKOMH
Ka4yecTBA NPOrpaMMHBIX MPOAYKTOB M NPOrPAMMHBLIX KOMILIEKCOB B
PA3JIMYHBIX 00/1aCTAX YeJI0BeYeCKOH AesTeJIbHOCTH

Cnoco0eH mNpUMEHATh CHCTEMHBbIH MOAX0A K AaHAJIU3y MpeIMeTHOH
(mpobJemMHOI) 00/1acTH, BBIsIBJIeHUI0 TPpeOoBanuii k UC

Ienu u 3amaun MPOBOUMBIX HCCIEAOBaHUN U pa3paboTOK

Mertoap! mpoBeIeHUsI SKCTIEPUMEHTOB U HAOIIOIeHUH, 00001IeHUsT U 00paboTKH
uHpopMauu

[TpoBoaUTH aHAIN3 UCTIONHEHUS TPEOOBaAHUI

Hcnonb30Bath CyIIeCTBYIONIUE TUIOBBIE PEIICHUS U MIA0IOHBI TPOSKTHPOBAHUS
MPOrpaMMHOTO 00ecTIeueHuUs

AHanu3  BO3MOXKHOCTEH  peanm3anuu  TpeOOBaHHI K  MNPOTPaMMHOMY
o0ecrneveHuno

Pa3paboTka, wW3MEHEHHME U COTJAacOBaHHWE aAPXUTEKTYpbl MPOrPaMMHOTO
o0ecrieyeHnss C CUCTEMHBIM AaHATUTUKOM U apXUTEKTOPOM IPOrpaMMHOTO
obecrieyeHus

[IpoexkTupoBaHue CTPYKTYp JaHHBIX

C6op, oOpaboTka, aHamu3 U 000OIIEHHE pPE3YyNbTaTOB SKCIEPUMEHTOB U
UCCJIEIOBaHHUM B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUIT

JlesiTenbHOCTD, HANpaBJICHHAs HA pEIICHUE 33Jlay aHATUTHYECKOTO XapakTepa,
MpeIoIaraloiuX BbIOOp W MHOrooOpasue aKkTyalbHBIX CIIOCOOOB pELICHHS
3a1a4y

IIpuMeHsieT cOBpEeMEHHBIH MATEeMATH4YeCKHUIl anmapar HnpH IOCTPOEHHH
Mojeieil B pa3JIMYHbIX 00J1aCTAX YeJ0BeYeCKOM AesATeJbHOCTH

enu u 3a1auu MPOBOJUMBIX HCCIIEA0BaHUN U pa3pabOTOK

MeTob1 TpOBEEHUS SKCIIEPUMEHTOB U HAOIIOeHHIA, 00001IeH s 1 00pabOTKU
uHpopManun



YmMmerh

Baangernb

IIK-1

AI-1.1TK-1

3HaTh

YmMmerh
Baaners

Na-2.11K-1
3HaTh

YMmerhb
Baanern

BripabaTsiBaTh BapraHThI peain3aliui TPEOOBaHMI

Hcnonb30Bath CyIIeCTBYIONIUE TUTIOBBIE PEIICHUS U MIAOIOHBI MPOCKTHPOBAHUS
MIPOrpaMMHOTO O0ecTeueHus

AHanu3  BO3MOXXKHOCTEH  peasm3auud  TpeOOBaHMH K  MPOrPaMMHOMY
o0ecreveHnIo

[IpoekTupoBanue CTPYKTYp JAHHBIX

Co6op, obpaboTka, aHamu3 W O0O0OOIICHHE pPE3yJbTaTOB SKCIHEPUMEHTOB U
WCCJICIOBAaHUH B COOTBETCTBYIOIICH 00JIACTH 3HAHUI

JlesiTenbHOCTD, HAINlpaBJICHHAs HA pEIICHUE 3a/lady aHAIMTHYECKOI0 XapakTepa,
MPEIOJIAraloINX BBEIOOp M MHOTOOOpa3ve aKTyalbHBIX CIIOCOOOB pELICHHS
3aza4

Cnoco0eH 1eMOHCTPUPOBATH 0a30Bble 3HAHUSI MAaTeMATHYeCKHX W (UJIH)
€CTeCTBEHHBbIX HAayK, MPOrpaMMHPOBaHHUS ¥  HHQOPMALMOHHBIX
TEXHOJIOT I

HNMeeT npakTHYeCKU ONBIT HAYYHO-MCCJIE0BATEIbCKOMN 1eITeJIbHOCTH B
00J1aCTH MOCTPOEHHS] MATeMAaTHYeCKHUX Mojejeil, MpOorpaMMUpPOBaHUS U
HH(OPMANMOHHBIX TEXHOJIOTHIl

MeTtoapl aHanu3a U 0000IIEHNS OTEUYECTBEHHOTO U MEXIYHAPOJIHOI'O OIbITa B
COOTBETCTBYIOIEH 001aCTH UCCIIEIOBAHHIM

MeTo/161 TPOBEICHUS SKCIIEPUMEHTOB U HAOIOICHHIA, 0000IIeHMS 1 00pabOTKU
nHpopmaruu

[TpuMeHSITh METO/IBI aHATTN3a HAYYHO-TEXHHYECKON HHPOpMAIHH

AHanu3  BO3MOXKHOCTEH  peanu3anuu  TpeOOBaHHI K  MPOTrPaMMHOMY
00ecTIeYeHnI0

OneHka BpeMEHH U TPYJOEMKOCTH peaju3aluu TpeOOBaHU K MPOrPaMMHOMY
00ecTIeYeHnI0

[IpoekTupoBaHue CTPYKTYp JaHHBIX

COop, oOpaboTka, aHamu3 W O0O0OIIEHHWE pPE3yIbTATOB JSKCIICPUMEHTOB H
HCCIICI0BAHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUH

[ToxroToBka TMPEIOKEHUH JUIT COCTABICHUS TUIAHOB M METOAMYECKUX
MpPOrpaMM HCCIIEIOBaHUN U pa3pabOTOK, MPAKTHUYECKUX PEKOMEHIAIN 10
WCTIOJTHEHUIO UX PE3YJbTATOB

JlesiTensHOCTD, HAllpaBJICHHAs Ha PEIIeHUE 33a]a4 aHATUTHYEeCKOro XapakTepa,
MIPEIITOJIAraloNInX BBIOOP W MHOTOOOpa3We aKTYalIbHBIX CIIOCOOOB pEIICHUS
3aaq

YMeeT HaxoaWTh, (QOPMYIMPOBATH W pelIaTh CTAaHJAPTHBIC 3a7add B
KOHKpETHO! npo0aeMHoi o0i1actu

Mertoap! mpoBeIeHUsI SKCTIEPUMEHTOB U HAOIIOeHUH, 00001IeHusT U 00paboTKH
uHpopMauu

[TpuMeHSITh METO/IBI aHATTN3a HAYYHO-TEXHIUUECKON HHpOpMAITIH
[IpoekTupoBaHue CTPYKTYp JaHHBIX

Co6op, oOpaboTka, aHamu3 U 000OIIECHHE pPE3yJbTaTOB SKCIEPUMEHTOB U
WCCJIETOBAaHUH B COOTBETCTBYIOIICH 00JIACTH 3HAHUI

[ToxroToBka TMpPEIOKEHUN I COCTABJICHUS TUIAHOB M METOIMYECKUX
MpPOrpaMM UCCIICJIOBAaHUM U Pa3pabOTOK, MPAKTHUYECKUX PEKOMEHIAIN Mo
HCIIOJTHEHUIO UX PE3YJIbTATOB

JlesiTensHOCTD, HAIlpaBJICHHAs HA PEIICHUE 33a]a4 aHATUTHYEeCKOTO XapakTepa,
MPEIITOJIAraloNINX BBIOOP W MHOTOOOpa3We aKTyalbHBIX CIIOCOOOB pEIICHHS
3amaqy

2. CTpyKTYypa M coepKaHue TUCHUITUHbI



2.1 Pacnpeesienrie TPYA0EMKOCTH AMCIUILIMHBI 110 BUJAaM padoT
Obmas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 4 3a4. efl. (144yacoB), ux pacupeneseHme

10 BuaamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_Ie

Cemectpsl
Bua y4eOHoii padoTsI Beero (4acel)
4acoB
4
KonTakTHasi pabora, B TOM 4ucJe: 715 | 715
AyauTOpHBIE 3aHATHS (BCEro): 68 68
3aHATUA JEKIMOHHOIO TUIIA 34 34
JlaboparopHble 3aHATHS 34 34
3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
WNnas koHTaKkTHas padora: 3,5 3,5
Kontpousb camocrostensHOM pabotsl (KCP) 3 3
[Ipomexyrounas arrectauust (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 28 28
CaMocTosTenbHOE U3yUEHUE Pa3/IeToB,
CaMoIIOAr0TOBKa (IpopaboTKa U MOBTOPEHUE
JIEKLMOHHOI'0 MaTepuaia U MaTepuasia y4eOHUKOB 18
1 y4eOHBIX MOCOOUH, MOATOTOBKA K
71a00PATOPHBIM M MPAKTUICCKUM 3aHSATHUSIM,
KOJJIOKBUYMaM H T.J.)
[ToaroToBka K TEKYIIEMY KOHTPOJIIO 10
KoHTpoJb: 445 | 445
IToAroToBKa K 9K3aMEHY 445 | 445
Jac. 144 144
B TOM YHCJIe
O01as Tpy10eMKOCTh KOHTAKTHAas 715 | 715
padora
3a4. e 4 4

2.2 CTpyKTypa JUCHUNINHBI

Pacnipenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH MO pa3jiesiaM JAUCIHUIIINHBI.
Paznensl (TeMbl) TMCHUIUIMHBI, U3ydaeMble B 4 ceMecTpe

KoanyecTBo yacoB
Bueayn
Ne HaumenoBanue pa3zjiesnoB (TemM) Beero AynurtopHasi padora “m’? Ha
padoTa
J 3 JIP CPC
1 2 3 4 5 6 I
OcCHOBHBIE TIOHSITHS U ONIPEICIICHHS TEOPUHU
1. | muddepeHmanbHBIX ypaBHEHUH IEPBOTO 14 4 8 2
MopsiJIKa.
2. | 'eomeTrpuyeckue u pu3MIecKUe 3a1a4u. 6 4 2
Teopembl CyIIeCTBOBAHUS U €IUHCTBEHHOCTH
3. | pemenus 3agaun Komm it 0THOTO ypaBHEHUS U 6 3 3
cucteM auddepeHnaTbHBIX YPaBHEHUH.
4 CBoiicTBa peleHnid TUHEHHBIX OAHOPOIHBIX 7 5 )
CHCTEM.
5 YpaBHeHus, E{C pa3pelIeHHbIE OTHOCUTEIBHO 5 5 3
MIPOU3BOIHOM.




KoanyecTBo yacoB
Bueayn
Ne HaunmenoBanue pasaeiios (Tem) Beero AyauropHas padora HTO;)Ha
padorta
J 3 JP CPC
1 2 3 4 5 6 7
6 @yH1aMEHTaIIbHAs. MATPULIA U €€ CBOMCTBA. 4 3 1
" | JIuneliHble HEOJHOPOIHBIE CUCTEMBI.
7. | Pa3Hble ypaBHEHMsI IEPBOTO MOPSAKA. 11 8 3
Jluneiinsle nuddepeHanbHble ypaBHEHUS N-
g | oromopsuka. Meton Bapuanuu Ipou3BOJIbHBIX 2 3 5 5
MTOCTOSIHHBIX JJIS1 HEOJHOPOIHOTO YpaBHEHHUS N-
Oro IMopsiJIKa.
Jluneiinble ogHOpOIHBIE AU depeHnaIbHbIe
g | YPaBHEHNs N-0ro MOPsKa C NOCTOAHHBIMU 10 4 4 )
koddurmentamu. [Toctpoenune obmero
pelIeHus.
10 HeonHopoaHble ypaBHEHUS C TOCTOSHHBIMU 10 4 4 5
" | ko3 dunuentamu. [ToMck YaCTHOTO peIICHMS.
CoiicTBa Hyzel pemenus AudQepeHnnanbHbIX
11 ypaBHeHul. Teopema llltypma. Pemienue 6 4 )
" | muHEHHBIX AuQQepeHInaTbHbIX YPAaBHEHUH C
MTOMOIIBIO PSIIOB.
12 3aBUCUMOCTD PELICHHS OT HauyaJlbHbIX 3HAUEHUN 6 4 5
Y IapaMeTpPOB.
13. | O6G30p MpoiiIECHHOr0 MaTepHala M MPUEM 3a4eTa. 4 2 2
HNUTOI'O no pa3aesam JUCHMIIMHBI 96 34 34 28
Kontpouis camocTositenbaoit padotsl (KCP) 3
ITpomexxyrounas arrecranus (MKP) 0,5
IToaroTroBka K TEKyIIEeMY KOHTPOJIIO 44,5
O01asi TPy10€eMKOCTb MO TUCHUIIIHHE 144

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnvie 3amusmus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Conep:xanue pa3iesoB (TeM) TUCHUATTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opma
Ne HaumenoBanmue pazjiena (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKylIero
KOHTPOJIsI
1 2 3 4
OCHOBHBIE TTOHATHS U ONPEACITCHIS [NonsTre nud PhepeHnnaTEHOTO YpaBHEHHUS U €T0 T
Teopun AU HepeHInaNBHBIX YPaBHEHHH | pelIeHus. Y paBHEHUs ¢ pa3esIIONIIMHUCS TePEMEHHBIMH.
1 IIEPBOro IOpsAKa. OpnHOpOJHbIE ypaBHEHUS. Y PaBHEHHS B IOJIHBIX
' nuddepeHanax, HHTErPUPYIOIIUI MHOKHUTEIb.
JIuneliHbple ypaBHEHUS epBOro nopsaka. Jlemma
I'ponyonna-benmMana.
TeopeMbl cylecTBOBaHUS H Teopewms! [Tukapa aist omHOTO AUGPEPESHINATBHOTO T
€IMHCTBEHHOCTH penreHus 3anayn Komm | ypaBHeHus u cucreM. Teopema [Tnano. Teopema o
2. JUTSL OJTHOTO YPaBHEHHS U CUCTEM TJIQJIKOCTH pemieHus Au¢HepeHInaATEHOTO YpaBHEHHS.
nmddepeHanbHBIX YpaBHEHHH. Teopema CyIIecTBOBAaHHS U €JHHCTBEHHOCTH IS
JIMHEHHBIX CHCTEM.
CBoiicTBa pelnieHuit TMHENHbIX 116 TEOpEM O CBOWCTBAX PELICHU TMHEHHBIX T
3. OJTHOPOJHBIX CHUCTEM. OHOPOAHBIX cucTeM. Teopema JInyBumIs A1 IMHENHBIX
CHCTEM.




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJISI
1 2 3 4
dyHnaMeHTalIbHas MaTpULA U e¢ TlonsTne ¢pyHnamMeHTaIbHON MAaTPHIBI M €€ CBOWCTB. T
4 cBoiicTBa. JInHEHHBIE HEOJHOPOIHBIE Merto/ BapHaIiy IPOM3BOJILHEIX OCTOSHHBIX IS
' CHCTEMBI. JMHEWHBIX HEOAHOPOIHBIX CUCTEM. Y TBEPXKJICHHUE O
JMHEWHBIX HEOAHOPOAHBIX CHCTEMAX M CIEJCTBHE U3 HETO.
JInneitnble nuddepeHIraibHbIe OKBUBAJIEHTHOCTh YPaBHEHHUS N-OT0 TOPSIIKA U CUCTEMBI. T
ypaBHEHUsI N-0ro nopsaxa. Merox Teopema cylecTBOBaHUS U €JMHCTBEHHOCTH PELICHHS
BapHaIiX IPOM3BOJIBHBIX OCTOSHHBIX 3agaun Komw 1yist ypaBHeHUS n-oro nopsiaka. [1ae
5. JUISL HEOTHOPOJHOTO YpaBHEHHMS N-0TO TEOpEeM O CBOMCTBAX PEIICHUH JIMHEIHBIX OJJHOPOITHBIX
TIOpsIIKa. mudhepeHIaNbHbIX YpaBHEeHNH n-0ro nopsaka. Teopema
JInyBuiia. IlonmxeHue nopsiika JIMHEHHOIO OAHOPOJHOTO
ypaBHEHUSI.
JIuneliHble OTHOPOAHBIE Coryuait TPOCTBIX M KPATHBIX XapaKTEPUCTUUECKHUX UUCEI K
g bepeHImanbHbIe YpaBHEHMS N-0T0 IUTSL TUHEWHOTO OHOPOIHOTO auddepeHIanbHOro
6. MOpSAJKA C MOCTOSHHBIMU ypaBHEeHUsI n-oro nopsiaka. Iloctpoenne obero
ko3 durmenTamu. [octpoeHue 00IIEro | BEHMIECTBEHHOTO penieHus. JleMma o TnHeHOU
pelIeHusl. HE3aBUCUMOCTH (DYHKIIHH.
HeonmHopoaubie ypaBHEHNS © Tlonck gacTHOTO pelIeHns: HEOTHOPOIHOTO YPAaBHEHHS C T
7. MOCTOSAHHBIME K03 durmeHTamu. [IouCK | MOCTOSHHBIMHU KO3 UIIMCHTAMU B HEPE30OHAHCHOM,
YAaCTHOTO PEUICHHS. PE30HAHCHOM U BEIIECTBEHHOM CITyJasiX.
CBoiicTBa HyJel pereHust JIBe 1eMMBI 0 CBOIMCTBAX HYJEH peleHUs T
nuddepeHIranbHBIX ypaBHEHHM. muddepeHInanbHEIX ypaBHeHnH. ClaeacTBre U3 HUX.
8 Teopema IlITypma. Pemenue nuneiinsix | Teopema cpaBHenus LlltypMa. 3amedanue U yeTblpe
' i GepeHIIaTbHBIX YPaBHEHHUH C cienctBus u3 He€. [loHATHE penieHus
TIOMOIIBIO PSIJIOB. i hepeHIHAIBHEIX YPaBHEHUH C TOMOIIBIO CTEHEHHBIX
PSLIOB.
3aBHCUMOCTH peIIeHHs OT Ha4albHBIX Jlemma Anamapa. Teopema 0 HEpPEPHIBHOW 3aBUCUMOCTH T
9 3HAUCHUH U APaMETPOB. u 1 HepeHIIPYEMOCTH PEeLIeHHH OT HapaMeTPOB.
‘ CrnencrBue u3 Heg. [lomyueHune 3a1a4 st MPOM3BOIHBIX
0 TTapaMeTpy M HadyalbHBIM YCJIOBHUSIM.

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoti pabomut, KII - gvinonnenue kypcosoco npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuuecxozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npegycmotpensl.

IHpumeuanue: JIP — omuem/3awpuma nabopamopnoil pabomut, KII - evitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

Ne HaumenoBanue pasaena (TeMbl) HaunmeHoBaHue J1a00paTOPHBIX padoT | PopMa TeKyLIero KOHTPOJS
1 2 3
YpaBHeHUs ¢ pa3aeIeHHbIMU U VYpaBHEHUs ¢ pa3eIeHHbIMI U [IpoBepka BbINOIHEHUS
1. Ppa3AeIAoUMMUCS IEPEMEHHBIMU U pa3AenAoUMMUCS IEPEMEHHBIMU U nabopaTopHOit paboThI
MIPUBOJISIINECS K HUM. MIPUBOJSINUECS K HUM.

2 I'eomerpuueckne n pusndaeckne 3amaun. | ['eomerpruueckne u pU3NIECKHe 3a0a9N. IIpoBepka BBINOIHEHUS
' nabopatopHoi paboTh
3 OpHOpOIHEBIE YpaBHEHHS H OnHOpPOTHEIE YpaBHEHHUS H [IpoBepka BBINOIHEHUS
' HPHUBOJLIIHECS K HUM. IPHUBOJIIHECS K HAM. 11a00paToOpHOit paboThI

JIuneiinble ypaBHEHUs IEPBOTO JIuHeliHble ypaBHEHUS EPBOTO MOPsIKa, [TpoBepka BBINOIHEHUS
4. nopsiaka, ypasHeHust bepnymim u ypaBHeHus bepHynnu u Pukkaru. KOHTPOJIbHOI paboThI

Pukkatu. MeToasl X peleHusl. MeToibl UX pelleHHs.

VYpaBHeHus B MONMHBIX quddepennuanax | YpaBHEHHS B MOMHBIX JuddepeHmanax [IpoBepka BBINOIHEHUS
5. U TIPUBOJASALINECS K HUM. U IPUBOJAAILINECS K HUM. 11abopaTopHOi paboTHI,

HuTerpupyronyii MHOKUTENb. HHTerpupyromuii MHOKHTENb. IIPOBEpPKa KOJIIOKBUYMa
6. VYpaBHeHus, He pa3pelLICHHbIE VYpaBHeHUs, HE pa3pelICHHbIE ITpoBepka BBINOIHEHUS

OTHOCHUTEJILHO IPOU3BOTHOM. OTHOCHUTEJIBHO ITPOU3BOJIHOM. n1a00paTopHOit paboThI
7 Pa3Hble ypaBHEHUS IEPBOTO MOPSIKA. Pa3Hble ypaBHEHUS IEPBOTO MOPSIKA. [IpoBepka BBINOIHEHUS

' KOHTPOJIGHOU paboThI




Ne HaunmeHnoBanme pa3sjena (TeMbl) HanmeHnoBanue 1a00paToOpHbIX padoT | ®opMa TeKylero KOHTPOJIst
1 2 3 4
8 VYpaBHeHus1, AOMyCKAOLIMe MOHIDKEHNE | YpaBHEHHUs, JOMYyCKaIOLUe TOHIKEHUE ITpoBepka BHIMTOTHEHUS
' nopsika. MeTopl nX peneHus. nopsaka. MeTozpl UX peneHusl. 71a00paTOpHOI paboTHI
9 JluneliHbIe OMHOPOAHBIE YPaBHEHUS C JluHeliHbIe OMHOPOIHEBIE YPaBHEHHUS C ITpoBepka BEITIOTHEHUS
' MIOCTOSIHHBIMHU K03() QHIIHESHTAMH. MOCTOSIHHBIMHU K03() (HIIEHTaMH. 11a00paTOpHOIT paboTHI
JIuHelHble HEOIHOPOAHBIE ypaBHEHM ¢ | JIMHEHbIE HEOMHOPOAHBIE YPAaBHEHMUSI C [IpoBepka BBIOTHEHUS
10. | mocrostHHBIMHU K03 duuueHTamu. [Touck | mocrosHHBIMU K03 duuuentamu. [Touck | maboparopHoii paboThI
YAaCTHOTO PELICHHSI. JaCTHOTO PEHICHHUSI.
Mertox BapHaIuy MpOU3BOJIBHBIX Merton BapHaIiy POU3BOJIBHBIX ITpoBepka BEITOITHEHUS
11. | DOCTOSIHHBIX JUISl HEOJXHOPOJHEIX MOCTOSIHHBIX JUIS1 HEOTHOPOTHBIX KOHTPOJIBHOH PaboTHI
¢ GepeHIMaTBHBIX YPaBHEHHH. JudhepeHITAIBHEIX YpaBHEHHUH.
JIuHelHbIe ypaBHEHUS C IEPEMEHHBIMU JIunelinble ypaBHEHUS C IEPEMEHHBIMU [IpoBepka BBIOTHEHUS
12. | xoadpduimenramu. opmyna koaddurrentamu. Gopmyina nabopatopHoi paboThl
Octporpazackoro — JleyBuuisi. Octporpajackoro — JIeyBuLISL.
13 JIuHelHbIE OTHOPOAHBIE CUCTEMBI C JIuneliHble OTHOPOAHBIE CUCTEMBI C [IpoBepka BBIOTHEHUS
' | mocTostHHBIME K03 () (PHIHEHTAMH. HOCTOSIHHBIMHU K03 () (HIIEHTaMH. 71a00paTOpHOI paboTHI
JluneliHbIe HEOJHOPOIHBIC CHCTEMBI C JluHeliHbIe HEOJHOPOIHBIE CHCTEMBI C [TpoBepka BEIIOITHEHUS
14. | nmocrostHHBIME K03 ¢umuenTamu. [Tonck | mocrossHHBIME K03 dumuenTamu. [lonck | mabGoparopHOi paGOTHI
YAaCTHOTO PELICHHSI. JaCTHOTO PELICHHUSI.
Mertox BapHaIuy IPOU3BOIBHBIX Merton BapHaIiy MPOH3BOIBHBIX ITpoBepka BEITOTHEHUS
15. | HOCTOSIHHBIX JJIsl TMHEHHBIX MOCTOSIHHBIX ISl TIMHEWHBIX KOHTPOJBHOH PaboTEL,
HEOJHOPOJIHBIX CHCTEM. HEOJTHOPOJHBIX CHCTEM. IIPOBEPKa KOJUIOKBUYMa
YcroituuBocts. MccnenoBanue Ha VYcroituusocts. MccnenoBanue Ha [IpoBepka BbINOIHEHUS
YCTOIYHBOCTH MO ITEPBOMY YCTOHYUBOCTH I10 TIEPBOMY 11a00paToOpHO paboThI
16. | mpuGmmwkenuro. MccnenoBanue Ha npubmkenuto. MccnenoBanne Ha
YCTOHYMBOCTB C MOMOIIBIO (pyHKIUI YCTOMYMBOCTB C MMOMOIIBIO (PyHKIIHUI
JlamyHoBa. JlamyHoBa.
17 [Tonoxxenue paBHoBecus. Mccnenosanue | Ilonoxxenue paBHoBecus. MccnenoBanue [IpoBepka BBITOTHEHUS
" | Ha yCcTOMYHMBOCTH HYJICBOTO PEIICHUSL. Ha YCTOMYHMBOCTH HYJICBOTO PEIICHUSL. J1a00paTOpHOH paboThI

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

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)

He npenycMoTpeHsl.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEILHOI PadoThI
o0y4yamuxcs M0 AMCHUILIAHE (MOLYJII0)

HepequL y‘le6HO'MeTO,Z[I/I‘{eCKOFO obecrneueHUs JAUCITUITIINHBI

JIEKIIMOHHOTO MaTepHaia
U MaTepuaia y4eOHUKOB
u  y4yeOHBIX MOcoOuH,

MOATOTOBKA K
1a00paTOPHBIM u
MPAKTUYECKUM
3aHSTHUSM,

KOJUIOKBUYMaM U T.,[[.)

Ne Bup CPC IO BBINOJIHEHUIO CAaMOCTOSTENbHOM paboThI
1 2 3
1 |CamocrosTensHOE Metoaudeckue ykasaHUs IO OpraHU3aliy CaMOCTOSITEIBHOU
U3y4EHHE paszenos,| paboTsl CTYJCHTOB, YTBEpK/ICHHbIE kadenpoi
CaMOIIOATOTOBKA MH(OPMAIMOHHBIX TeXHOI0rui, mporokon Nel ot 30.08.2019
(mpopaboTka "
IIOBTOPEHHE




Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIMIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[I0POBbS U BOCIIPUATHS HHPOPMAIIUH:

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. O6pa3zoBaresibHbIC TEXHOJIOTMH
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 3a1a4 U KEHCoB.
[Tpu 0OyueHHn UCTIONB3YIOTCS CIEAYIOIUe 00pa3oBaTeIbHbIC TEXHOIOTHH:

— TexHomoruss KOMMYHHMKAaTUBHOTO OOyYeHHs — HampaBieHa Ha (OpPMUPOBAHUE
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH CTY/ICHTOB, KOTOpas sBIsieTcsl 6a30BOM, HEOOXOMUMOI /IS
azalTanuu K COBpEMCHHBIM YCJIIOBHUAM Me)KKy.HBTypHOﬁ KOMMYHUKaIINH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOrO) OO0Y4YeHHUS — MpEeAroiaraet
OCYIIECTBIICHHE IT03HABATENBHON JAEATEIBHOCTH CTYAEHTOB C YYETOM HMX WHIUBHYaIbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH M HMHTEPECOB, MOOMIPSISi WX PEaTM30BBIBATH CBOM TBOPYECKHIA
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 pa3ziesbl (MOIyJ N ), MHTErpUPOBaHHbIE B OO 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 KT BeigenstoTcs 2 Buaa TEXHOJIOTHI:

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

uHpOpManuH, pa3padOTKA HAYYHBIX IPOEKTOB, BEICHUS HAYUYHBIX HCCIICJOBAHUH.

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

— [IlpoekTHass TEXHONOTHSI — OpPHUEHTHPOBaHA Ha MOJCIHPOBAHUE COIMAIHLHOTO
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 WHAWBHIYaJTbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a DCIICHHE
y4eOHBIX 3ajay.



— HWrpoBas TexHOIOrusl — MO3BOJIACT Pa3BUBATH HABBIKA PACCMOTPEHMS Psifia BO3ZMOXKHBIX
CHOCO0O0B pelIeHUs] MpoOJIeM, aKTUBU3UPYS MBIIUICHUE CTYICHTOB U PACKpPbIBasi JTMYHOCTHBIN
MOTEHLHAJ KaXKI0T0 Y4aIlerocs.

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

KommiekcHOe MCHoIbp30BaHME B y4eOHOM IpOILIECCe BCEX BBIMICHA3BAHHBIX TEXHOJIOTHH
CTUMYJIHMPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIC
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyayIuii CieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BATEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOsI:

— 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 CUTyallMi - aHaIMU3 peajbHBIX MPOOJEMHBIX CUTyallMi, UMEBLINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NesSTeNbHOCTH, W MOWCK BapHaHTOB
JY4YILINX PELICHUM;

— Pa3BUTHE KPUTUYECKOTO MBIIUIEHUS — 00pa3oBaTebHast JesTeIbHOCTb, HallpaBJIeHHas Ha
pa3BUTHE y CTYJIEHTOB PAa3yMHOTO, pe(hIEKCHBHOTO MBIIUIEHUS, CIIOCOOHOTO BBIBUHYTH 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
pEe3yIbTaTOB CaMOCTOATENBHOM PabOTBL. DTO OOYCIOBIEHO TEM, YTO IpPU HCCIECJOBAaHHHU U
PELICHUH Ka)XJ0M KOHKPETHOM 3314 UMEETCs, KaK MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa3z0opa 1 OLIEHKHU L1eI0M COBOKYITHOCTU KOHKPETHBIX CUTYallUi.

KOJIH4€eCTBO
I/ICHOJ'[I)?.yeMbIe HHTCPAKTUBHBLIC 06pa30BaTeJ’lLHLIe

CeMeCTp BI/II[ 3aHATUSA HHTCPAKTUBHBIX

TEXHOJOIHHU
4acoB
IIpakTHueckue 3aHATHS B pexumMax
4 JI, JIP, CPC | B3auMOJEMCTBUS «IIPENOAABATENb — CTYIEHT» H 96
«CTYJIEHT — CTYJIEHT»
Hroro

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tewmbl, 3a1anusg ¥ BOIMPOCHL JJII CAMOCTOSITENLHON paboThl MpU3BaHbl CHOPMHUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMM, YMEHHUS CaMOCTOSITENIbHO PpacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJTyYEHHBIE B XO/I€ JIKIIMOHHBIX U MPAKTUYECKUX 3aHSATHIM.

[Toaxon pazdopa KOHKPETHBIX CUTYaIIUH IIMPOKO UCTIOIB3YETCS KaK IPETo/iaBaTesieM, Tak
U CTYJCHTaMHU TIPH MPOBEICHUHU aHAIIN3a PE3yIbTaTOB CAMOCTOSATEIHHON PaOOTHI.

21.]'[5[ JUI ¢ OrpaHU4Y€HHBIMH BO3MOXXHOCTAMH 3I0POBbA MPEAYCMOTPEHA OpraHu3anusd
KOHCYJIBTAIMH ¢ UCMIOJIb30BaHNEM DIIEKTPOHHOMN MOYTHI.

JIJIst I ¢ HApYIICHUSIMH 3PCHUS:

— B mieyaTHOU popme yBeTHUEHHBIM HIpU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17is U1 ¢ HApYIICHUSIMU CITyXa:

— B TIe4aTHOU opme,



— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JList i1l ¢ HapyIEeHUs MU ONIOPHO-JIBUTATEIBHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jns M1 ¢ orpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBbS MPEIYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJarouuxcs.

4, OIIeHO‘IHbIe H METOAUIECCKUE MaTepHUaJIbl
4.1 OueHouyHble cpeAcTBA UIA TeKyHIero KOHTPOJSI  yCIeBAaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouHbIe CpelcTBa MpEJHA3HAYCHBI U KOHTPOJIA M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH  oOyuarormuxcs, OCBOMBIIMX  HIpOrpaMMy  y4yeOHOH  JIUCLMIUIMHBI
«duddepeHnmanbapie ypaBHEHUS .

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MAaTEPHAIIbI I MMPOBEACHUS TeKYIIero
KOHTpOJIA B (popMe ompoca, pasHOYPOBHEBBIX 33JaHU U MPOMEKYTOYHOH aTTecTAllUH B
¢dopMe BONPOCOB U 3aJJaHUI K K3aMEHY, 3aUeTy.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0pOBBSI BRIOMPAIOTCS C YI€TOM UX WHAMBHUIYATBHBIX TICUXO()HU3UYECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
IIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— [IPU NPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YJIbTATOB O0YyUEHHsI MHBAJIUIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIIbHBIMA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl O0YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU 3JI0OPOBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

ITponienypa ornieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIO) TPEeNyCMaTpPUBAET IPEIOCTaBICHHE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 370pOBbS U BOCIPHUATHUS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B mieuaTHoM (opwme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIfl TeKylleil U MPOMeKYyTOYHOM aTTecTaluu

HanmenoBaHnue
Ne | Kontponupyemsle pa3ieisl Koz xoHTpOmupyemoii OLICHOYHOI'O CPEJICTBA
n/m (TeMBI) IUCIUITIIMHBL* KOMIIETEHIINH (MJIH €€ YacTH) N IIpomesxyTouHast
Texkylmuii KOHTPOJIb
aTTecTalys
OcCHOBHBIE TIOHATHUSA U N/-1.0I1K-1 VYcerHelit onpoc, Bomnpoc Ha
1 OIpe/ieNIeHUs TEOPUH N1-2.0I1K-1 TpoBEpKa sKk3amene 1-3




i epeHInanbHBIX na-1.0IK-2 CaMOCTOSTEIbHOI
YpaBHEHUI NIEPBOTO Na-2.0I0K-2 HeayAUTOPHOMI
NopsAKa. HUa-1.ITK-1 paboTsl,

na-2.11K-1 KOHTPOJIbHAs

paboTa o Teme

Teopemsl cymectBoBanus u | M]1-1.0I1K-1 VYerHslii onpoc, Bomnpoc Ha
enuHcTBeHHOCTH pemenus | WJ1-2.0I1K-1 IIPOBEpKa sK3ameHe 4-7
3amaun Ko st oqHoro WJ1-1.0I1K-2 CaMOCTOSITEILHON
YpaBHEHUS U CHCTEM NA-2.0I0K-2 HeayJUTOPHOU
nuddepeHnrnanbHBIX NAa-1.11K-1 paboThI
YpaBHCHHH. Na-2.11K-1
CoiicTBa perieHnit NA-1.0IK-1 YcTHBI ompoc, Bompoc Ha
JTUHEWHBIX OJTHOPOIHBIX NJ1-2.0I1K-1 TpoBepKa sKk3aMmene 8-10
CHCTEM. WJ1-1.0I1K-2 CaMOCTOSITEIBHOM

na-2.01K-2 HeayJUTOPHOU

na-1.11K-1 paboTsI

na-2.11K-1
dyHaaMeHTanbHas Wa-1.0IK-1 VYerHslii onpoc, Bomnpoc Ha
MaTpuLa U €€ CBOMCTBA. N/1-2.0I1K-1 MpoBEpKa sK3amene 11-12
Jluneiinpie Heoqnopoausie | M/I-1.0I1K-2 CaMOCTOSTENIbHOM
CHUCTEMBL. Wa-2.0I0K-2 HEayIUTOPHOMN

NAa-1.I1K-1 paboTsl

na-2.11K-1
JIuneitnble WA-1.0IK-1 VYerHbll onpoc, Bomnpoc Ha
muddepeHnnanbpHbe Na-2.0IK-1 MIpOBEpKa sk3ameHe 13-17
ypaBHeHHs N-oro mopsaka. | WJI-1.0TIK-2 CaMOCTOSITENLHOM
Merton Bapuauuu NJ1-2.0I1K-2 HEayIUTOPHOMI
MIPOU3BOJILHBIX na-1.I1IK-1 paboTs
TIOCTOSIHHBIX 11 Na-2.I1K-1
HEOJHOPOAHOTO YPAaBHEHHS
N-0ro MOpsiIKa.
JIuHeliHbIe OAHOPOAHBIE Na-1.0IK-1 VYerHslit onpoc, Bomnpoc Ha
i depeHnnanbHbIe na-2.01K-1 npoBepKa sk3amene 18-20
ypaBHeHus N-oro nopsiaka ¢ | U-1.0I1K-2 CaMOCTOSITENIbHOM
MIOCTOSIHHBIMH Wa-2.0I0K-2 HEayAUTOPHOMI
KOd(ppHUIHeHTaMH. UAa-1.I1K-1 paboTsl,
[Moctpoenwue obmero Na-2.11K-1 KOHTPOJIbHAS
pEeLICHUSL. pabora 1o Teme
Heomnopoxnnsie ypasaennss | U-1.0I1K-1 VYerHbll onpoc, Bomnpoc Ha
C MOCTOSIHHBEIMH NJ1-2.0I1K-1 MpOBEpKa sK3amene 21-23
koapdunueHramu. [Torck W-1.0I1K-2 CaMOCTOSITENILHOM
YaCTHOI'O PELIEHUS. na-2.0I1K-2 HeayJIUTOPHOU

NA-1.I1IK-1 paboTsl,

NA-2.11K-1 KOHTPOJIbHAS

pabota 1o Teme

CaoiicTBa HyJI€l perieHus n1a-1.0IK-1 VYerHslit onpoc, Bomnpoc Ha
i depeHInanbHbIX na-2.01K-1 npoBepKa sk3amene 24-27
ypaBHeHuil. Teopema Wa-1.0I0K-2 CaMOCTOSITENILHOM
Irypma. Pemenue WA-2.0I0K-2 HEayIUTOPHOMI
JTUHEWHBIX UAa-1.I1K-1 paboTsI
i depeHInaTbHBIX Na-2.11K-1
YPaBHEHUH C TOMOILBIO
PAOOB.
3aBUCUMOCTD PELIEHUS OT Wa-1.0IK-1 VYeTHbll onpoc, Bomnpoc Ha
HadaJbHBIX 3HAUCHUN B NJ1-2.0I1K-1 TpoBepKa sk3amene 28-30
rapaMeTpoB. N-1.0I1K-2 CaMOCTOSITEIbHOM

na-2.0I1K-2 HeayJUTOPHOU

NA-1.I1K-1 paboTEI

na-2.J1K-1

Ioka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIUH




CootBercTBe INMOPOrOBOMY VPOBHI) OCBOCHMS KOMIETEHLIMH IJIAHUPYEMbBIM
pe3ysibTataM OOyUYCHHUsS M KPUTEPUSAM UX OLICHUBAHUS (OLICHKA: YOBJE€TBOPUTEILHO /3a4TEHO):
OIIK-1 Cnoco0eH npuMeHsITh (pyHIaMeHTaIbHbIE 3HAHUS, MOJYy4YeHHbIe B 00J1aCTH
MATeMaTH4YeCKUX M (MJIH) eCTeCTBEHHBbIX HAyK, M HCHOJb30BATh HMX B
npogeccHoHAIbHOI 1esITeIbHOCTH
nAa- IIpumensier (QyHAaMeHTAJIbLHbIe 3HAHUS, MOJY4YeHHble B  00JaCTH
1.0IIK-1 maremaTHyeckuX M (WJIHM) eCTeCTBEHHbIX HAyK IIPH NMOCTPOEHUM Mojeeil B
3aJJaHHOM MpeIMeTHOM 00J1acTH
3HaTh: MeTtonpl aHanu3a U 00OOILIEHMS] OTEYECTBEHHOTO M MEKIYHApOJHOIO OIBITAa B
COOTBETCTBYIOILIEH 00JIaCTH HCCIeI0BaHUI
MeTto/ibl IPOBEIEHHUST YKCIIEPUMEHTOB U HAOIIOACHMIA, 00001eHNs 1 00paboTKH
uHpopmanuu
YMETB: [IpoBoUTh aHANIN3 UCTIOJTHEHUS TPEOOBAHUI
Hcnonp30BaTh CyIIECTBYIONIME TUIIOBbIE PEIICHUS U AOIOHBI IPOSKTUPOBAHUS
POrPaMMHOTO O0CCTICUeHUS
[TpuMeHsITh METO/IbI aHATIN3a HAyYHO-TEXHUYECKON nHpopManuu
BIQJeTh:  AHaINU3 BO3MOXKHOCTEH peann3anuu TpeOOBaHUN K TPOrPaMMHOMY 00€CIIEUEHUIO
[IpoexkTrpoBaHue CTPYKTYp JaHHBIX
Coop, o0paboTka, aHanu3 u 0000IIEHHWE pPE3YIbTATOB OJKCIEPUMEHTOB U
UCCJIEJIOBAaHUM B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUI
JlesiTenbHOCTD, HamNpaBlieHHas Ha pEUICHHE 3aJad aHATMTUYECKOrO XapakTepa,
MIPEANOIAraroIuX BHIOOP 1 MHOTOOOpa3ue akTyalbHbIX CIIOCOOOB PEIICHUS 3a/1a4
na- [Tpumensiet ¢pyH1aMeHTaNbHBIC 3HAHUS, TOJYY€HHbIE B 00JIaCTH MaTeMaTHYECKUX
2.0IIK-1 wu (unM) ecTeCTBEHHbIX HayK I@pU BbIOOpE METOJOB pelIeHUs 3aaad
poecCuoHaNbHOM NesTeNbHOCTH
3HaTh: MeTtonpl aHanu3a U 00OOIIEHHS] OTEYECTBEHHOTO M MEKIYHAapOJHOIO OIBITAa B
COOTBETCTBYIOIIEH 00aCTH UCCIeI0OBaHUI
MeTtobl IPOBENCHUS YKCIIEPUMEHTOB U HAOIIOACHMIA, 0000meHNs 1 00paboTKH
uHpOpMaLuu
YMETb: [IpoBoUTH aHANN3 UCTIOTHEHUS TPEOOBAHMI
[TpoBOIUTH OIIEHKY 1 00OCHOBaHHE PEKOMEHYEMbIX PELIeHUH
Hcnonp30BaTh CyIIECTBYIONIME TUIIOBBIE PEIIEHUS U 11A0JIOHBI IPOEKTUPOBAHUS
IPOTPaMMHOT0 0OecrieueHust
[TprMeHsTh METO/Ibl aHaJIN3a HAyYHO-TEXHUYECKON NHpOopMauu
BIaJeTh:  AHaJIM3 BO3MOXKHOCTEH pealn3anuu TpeOoBaHUN K IPOrpaMMHOMY 00€CTIeUeHUI0
OneHka BpeMEHU U TPYAOEMKOCTH peaju3aluu TpeOOBaHMM K MPOrpaMMHOMY
o0ecreyeHno
Cbop, oOpaboTka, aHanu3 U 0000IIEHUE pE3yIbTATOB JKCIEPUMEHTOB U
MCCJIETIOBAaHUM B COOTBETCTBYIOIICH 00IaCTH 3HAHHIMA
[TonroroBka npeanoKeHui Ui COCTaBICHUS IJIAHOB M METOAMYECKUX MTPOrpaMm
UCCIIEIOBaHUN M Pa3pabOTOK, MPAKTUUYECKUX PEKOMEHJIAINI MO MCTIOJIHEHHUIO UX
pe3yNbTaToB
JlesTenbHOCTD, HamlpaBi€HHas Ha pPEUICHHE 3aJad aHAJIUTUYECKOIO XapakKTepa,
MIPEANOJIATaoINX BHIOOP 1 MHOTOOOpa3ne aKTyaJbHBIX CITIOCOOOB PEIICHUS 3a/1a4
OIIK-2 Cnoco0eH NpUMEHATH COBPEMEHHbIH MaTeMATHYECKHI annapar, CB3aHHbII
¢ NPOEKTHPOBaHUEM, Ppa3padoTKoi, peajmM3anueili M OLEHKON KadyecTBa
NPOrPaMMHBIX HNPOAYKTOB H NPOrpaMMHBIX KOMILUIEKCOB B Pa3JIM4YHBIX
00J1aCTAX YeJI0BEYECKOM AeATeJIbHOCTH
nAa- Cnoco0eH mNpPUMEHSATH CHCTEMHBIH TMOAX0A K aHAJIUW3y NpeAMeTHOMI
1.0IIK-2  (mpo06aemMHoii) 061acTH, BhIsIBJIEHNIO TpedoBaHuii k UC
3HATH: Llenu 1 3a1a4u TPOBOUMBIX UCCIIEOBAHHI U pa3pabOTOK




YMETh:

BJIaJCTh:

2.0IIK-2
3HATh!

YMETb:

BJIaACTh:

IIK-1

WI-1.1K-

3HaTh:

YMETh:
BIIAJICTh:

WJ1-2.TIK-

MeToapl TpOBEICHHS SKCIIEPUMEHTOB M HAOIOICHUH, 00001IeHNs 1 00pabOTKH
uHpopMaun

[TpoBOIUTH aHAJIN3 UCTIOTHEHUS TPEOOBAHUI

Hcnonk30BaTh CyIIECTBYIONINE THIIOBBIC PEIICHUS U MAOIOHBI IPOSKTUPOBAHUS
POTPAMMHOTO 00eCTICUeHUS

AHaim3 BO3MOXKHOCTEH peanu3aliy TpeOOBaHUH K MPOrpaMMHOMY 00ECTICYCHUTIO
Pa3zpaboTka, W3MEHEHHWE W COIJIACOBAHHE APXUTEKTYphl POTPAMMHOTO
oOecrieueHuss ¢ CHUCTEMHBIM aQHAIUTUKOM U apXUTEKTOPOM MPOTPAMMHOTO
obecrnieueHus

[TpoexkTupoBaHue CTPYKTYP JaHHBIX

C6op, oOpaboTka, aHaau3 W O0O0OOIIEHHWE pEe3yIbTAaTOB JKCICPUMEHTOB U
MCCJIEI0BAHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

JlesTenbHOCTh, HAIlPaBIICHHAs HA PEIICHUE 33Jau aHAIUTHYECKOTO XapakTepa,
MIPEIIOJIATAOIINX BEIOOP M MHOTOOOpa3ue aKTyalbHBIX CIIOCOOOB PEIICHHUS 33129
IIpumeHsieT cOBpeMEHHBIH MaTeMATH4YeCKHH anmapar npH IOCTPOeHUU
Mojieieii B pa3JIMYHbIX 00J1aCTAX YeJI0BeYeCKOi 1eATeTbHOCTH

Llenu 1 3a1a4u IPOBOUMBIX UCCIICOBAHMIA U pa3pabOTOK

MeTtobl IPOBENCHUS YKCIIEPUMEHTOB U HAOIIOACHMIA, 0000meHNs 1 00paboTKH
uHpopmanuu

BripabateiBaTh BapuaHThl peann3anuu TpeOoBaHHMA

KM cronp30BaTh CYIIECTBYIONIME THUIIOBBIC PEHICHUS M MIA0JIOHBI IPOCKTUPOBAHHMSI
POrPaMMHOTO O0ECIICUeHUS

AHaJn3 BO3MOXKHOCTEH peau3aiuy TpeOOBaHUH K MPOrpPaMMHOMY 00CCIICUCHUIO
[TpoekTupoBaHwE CTPYKTYP JaHHBIX

Coop, o00paboTka, aHanu3 U O0OOIIEHHE pPE3yNbTATOB JKCIEPUMEHTOB U
MCCJIEIOBAHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

JlesTenbHOCTh, HAIIPABICHHAs HA PEIICHUE 33Jau aHAIUTHYECKOTO XapakTepa,
MIPEANOJIATraroIIuX BHIOOP 1 MHOTOOOpa3ue akTyalbHbIX CIOCOOOB PEIICHUS 3a/1a4
Cnoco0eH AeMOHCTPUPOBATHL 0a30Bble 3HAHMSA MaTeMaTH4YeCKHX M(WJIN)
€CTeCTBEHHBIX HAYK, IPOrpaMMHUPOBAHUS U HH(POPMAITHOHHBIX TEXHOJIOTH A
HNmeer nmpakTH4YeCKUN ONBIT HAYYHO-UCCIEA0BATEILCKONH AEATEJIbHOCTH B
00J1aCTH TMOCTPOEHHS] MaTeMATHYeCKHX Mojejieil, MPOorpaMMHpPOBAHUS U
HHG(pOPMALMOHHBIX TEXHOJIOT Ui

MeTtonbl aHanu3a U 00OOIIEHHS] OT€YECTBEHHOTO M MEKIYHAapOJHOTO ONBITAa B
COOTBETCTBYIOLIEH 007acTH UCCIe10BaHUN

Metoapl TpOBEACHUS IKCIIEPUMEHTOB U HAOMIOACHUH, 00001eHNs U 00pabOTKH
uHpOpMaLuu

[TpuMeHSTh METOIBI aHATTN3a HAyYHO-TEXHHYECKON HH(pOpMaIim

AHanu3 BO3MOKHOCTEH peanu3aiuu TpeOOBaHH K MPOrPaMMHOMY 00€CTICUYECHHIO
OreHka BpeMEHU U TPYAOEMKOCTH peau3allii TPeOOBAHHA K MPOrPAMMHOMY
o0ecreyeHnIo

[TpoekTrpoBaHWE CTPYKTYP JaHHBIX

C6op, oOpaboTka, aHanM3 M 0000IIEHHE pE3yIbTATOB HKCHEPUMEHTOB U
MCCJIEIOBAaHMI B COOTBETCTBYIOINIECH 00JIaCTH 3HAHUHT

[ToaroroBka NpeAoKeHUH IS COCTABICHUS IUIAHOB M METOAMYECKUX MPOrpaMm
WCCIICIOBAaHUI M Pa3pabOTOK, MPAKTUIECKUX PEKOMEHIAINI MO MCIIOJIHEHUIO X
pe3yIbTaTOB

JlesTenpbHOCTh, HAllpaBIIiCHHAs Ha pENICHHE 3a/a4 aHaJUTUYECKOTO XapakTepa,
MPEIOIarafoIIuX BEIOOP M MHOTOOOpa3ue akTyalbHBIX CIIOCOOOB PEIICHHUS 331a9
YMeeT HaXOoAuTh, POPMYITUPOBATEH U PEIIaTh CTAaHAAPTHBIC 3a/1a9M B KOHKPETHOM
mpoOJIeMHO obacTu



3HaTh:

YMETh:
BJIAJICTh:

MeToapl TpOBEICHHS SKCIIEPUMEHTOB M HAOJIIOICHHH, 00001eHNns U 00pabOTKH
uHpopMaun

[TpuMeHSITh METOIBI aHAJIM3a HAYYHO-TEXHUIECKOW HH(pOpMAIIUU
[TpoexkTupoBaHue CTPYKTYP JaHHBIX

C6op, oOpaboTka, aHamu3 U 0000IIEHHUE pE3yIbTATOB JKCICPUMEHTOB U
UCCJIEJOBAaHUM B COOTBETCTBYIOIIEH 00JaCTH 3HAHUM

[ToaroToBKa MpeIoKEeHUH ISl COCTABIICHHS TUIAHOB U METOAMYECKUX MPOTpaMM
WCCJICIOBAaHHUIA U pa3pabOTOK, MPAKTUIECKUX PEKOMEHIAIMHA MO0 UCIIOTHEHUIO HX
pe3ysIbTaToB

JlesTenbHOCTD, HampaBlieHHAs Ha PEUICHHWE 3a]a4 aHAJIMTHYECKOTO XapakTepa,
NPEIIOIararIIuX BEIOOp 1 MHOT000pa3ue akTyaJbHBIX CIIOCOOOB PEIICHHUS 3a1a4

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

OIIK-1

nAa-
1.0IIK-1

3HaTh:

YMETb:

BJIaJCTh:

2.0IIK-1

3HAaThb:

YMETh:

BJIAACTh:

Cnoco0en npuMeHsiTh QyHIaMEHTAJIbHbIE 3HAHUSA, MMOJYYeHHbIE B 00J1aCTH
MaTeMaTH4YeCKMX M (WJIM) eCTeCTBEHHBbIX HAyK, M HCHO0Jb30BaTh HX B
npogdeccuoHAIbLHOM eI TeJIbHOCTH

I[Ipumensier (QyHaamMeHTANbHble 3HAHUS, MOJY4YeHHble B  00JacTH
MaTeMaTH4YeCKUX U (MJIHM) eCTECTBEHHbIX HAYK MPH MOCTPOEHUH Mojeseil B
3aJJaHHOM MPeIMEeTHOM 00J1aCTH

Metoap! aHanm3a U 0000IICHUS OTEYECTBEHHOTO M MEXKIYHAPOIAHOTO OIBITA B
COOTBETCTBYIOIIIEH 00aCTH UCCIeI0OBAaHUI

MeTtobl IPOBENCHUS YKCIIEPUMEHTOB U HAOIIOACHMIA, 0000MeHNs 1 00paboTKH
uHpopmanuu

[TpoBOAMTH aHANM3 UCIIOIHEHUS TPEOOBAHUI

Hcnonp30BaTh CyIIECTBYIONIME THIIOBBIE PEIICHUS U I1a0JIOHBI MPOSKTUPOBAHUS
POrPaMMHOTO O0ECIICUeHUS

[TpuMeHsTh METOIbI aHaTIN3a HAYYHO-TEXHUYECKO nHpopManu

AHam3 BO3MOYKHOCTEH pean3auy TpeOOBaHUH K MPOrpaMMHOMY 00ECTICYCHHUIO
[IpoekTupoBaHue CTPYKTYp 1aHHBIX

Cbop, oOpaboTka, aHamu3 U 0000IIEHUE pE3yIbTATOB JKCIEPUMEHTOB U
MCCJIETIOBAaHUM B COOTBETCTBYIOIIEH 00JIaCTH 3HAHHIMA

JlesiTenbHOCTD, HampaBiieHHas Ha pELIeHHE 3aJad aHAJMTUYECKOrO XapakTepa,
MPEIOoJIararoIIuX BEIOOP M MHOTOOOpa3ue akTyalbHBIX CIIOCOOOB PEIICHHUS 3329
[Tpumensier dyHmamMeHTaNbHBIE 3HAHUS, TIOJYUCHHBIE B 00JJACTH MAaTEMaTHYECKUX
U (WIM) ecTeCTBEHHBIX HayK TpU BHIOOpPE METOJOB pEIIeHUs 3aaad
po¢eCCUOHATBHON IEATETLHOCTH

MeTtoasl aHanusa U 000OLIEHUS OTEUECTBEHHOTO M MEXKIYHAPOJHOTO ONBITA B
COOTBETCTBYIOIIEH 00JIACTH HCCIIeIOBAHUIN

MeToabl pOBEACHUS SKCIIEPUMEHTOB U HaONI0IeHNH, 00001IeHusT U 00paboTKH
uHpopmanuu

[TpoBoauTh aHaIM3 UCTIOTHEHHS TPEOOBAHUI

[IpoBoaUTH OLIEHKY U 00OCHOBAHHE PEKOMEHIYEMbIX PEeIIeHUN

Hcnonb30BaTh CyIIECTBYIOIINE THIIOBBIE PEIICHUS W MIAOIOHBI MPOEKTUPOBAHUS
MPOTrpaMMHOTO 00eCTIeueHUs

[TpuMeHsITh METO/IBI aHATTN3a HAYYHO-TEXHIUUECKON HHpOpMAITIH

AHanm3 BO3MOXXHOCTEH peain3aiiiy TpeOOBaHMM K TPOrpaMMHOMY 00€CTICUeHUTO

OrneHka BpeMEHH M TPYJOEMKOCTH peanu3ali TPeOOBaHW K MPOrpaMMHOMY
o0ecreveHuno

C6op, oOpaboTka, aHanu3 U O00OOILIEHHE pe3yJIbTaTOB 3KCIIEPUMEHTOB U
WCCTIEIOBAaHMI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH



OIIK-2

1.0I1K-2

3HaThb:

YMETh:

BJIAACTh.

2.0IIK-2
3HATh!

YMETh:

BJIaACTh:

IK-1

W-1.1K-

3HaTh:

YMETB:
BIIAJICTh:

[ToaroroBka mpenIOKEHUI sl COCTaBIEHUS IJIAHOB U METOAMYECKHUX MPOTrpaMM
WCCIICIOBAaHUHA M pa3pabOTOK, MPAKTHYECKUX PEKOMEHIAIMA 110 UCTIOTHEHUIO UX
pe3yIbTaToB

JleaTenbHOCTb, HalpaBlIeHHAs HA PEIICHHE 3aJad aHAJIUTHYECKOTO XapakTepa,
MIpeIoJIaraloInX BbIOOp U MHOT00Opa3ue akTyallbHBIX CIIOCOOOB pEIlIeHuUs 3a/1a4
Cnoco0eH NpUMEHATH COBPEMEHHBbI MaTeMATHYECKHUIl annapar, CBSI3aHHbII
¢ NPOEKTHPOBaHUEM, Ppa3padoTKOM, peajM3anueil M OLEHKOH KayecTBa
NMPOrpaMMHBIX MPOJAYKTOB H MPOrpaMMHBIX KOMILIEKCOB B Pa3IUYHBbIX
00J1aCTAX YeJI0BeUYeCKON AeATeJLHOCTH

Cnoco0eH mNpUMEHSITh CHCTEMHBIH TOAX0A K AaHAJIU3Y NpPeAMeTHOI
(mpo0.1eMHOI) 00J1acTH, BbIAABJIEeHHIO TPeOoBaHuii kK UC

Llenu 1 3a1a4u TPOBOUMBIX UCCIICAOBAHUH U pa3paboOTOK

MeTopl TPOBEACHHS KCIIEPUMEHTOB U HAOJIOACHHH, 00001IeHns 1 00pabOTKH
uHpopMaun

[TpoBoAUTH aHANKM3 UCTIOTHEHUS TPeOOBaHUI

Hcnonp30BaTh CYIIECTBYIONINE THIIOBBIC PEIICHUS U MAOIOHBI IPOSKTUPOBAHUS
POrPaMMHOT0 O0ecTIeueHust

AHaim3 BO3MOXKHOCTEH peau3auy TpeOOBaHUH K MPOrpaMMHOMY 00ECTICYCHHUIO
Pa3paboTka, wu3MeHEeHHWE H  COTJIaCOBAaHHWE APXUTEKTYphl IMPOTPAMMHOIO
oOecrieueHuss C CHUCTEMHBIM AQHAIUTUKOM U apXUTCKTOPOM IPOTPAMMHOTO
obecrnieueHus

[TpoekTupoBaHKE CTPYKTYP JAHHBIX

Coop, o0paboTka, aHanu3 © O000OIIEHHE pPE3yNbTATOB JKCIHEPUMEHTOB U
MCCJIEIOBAHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

JlesiTenbHOCTD, HamNpaBlieHHas Ha pEUICHHE 3aJad aHAJTMTHYECKOrO XapakTepa,
MIPEANOIATraroIuX BHIOOP 1 MHOT0OOpa3ue akTyalbHbIX CIIOCOOOB PEIICHUS 3a/1a4
[IpumeHsieT coBpeMeHHBI MaTeMATH4YeCKHMii anmapar NpH TOCTPOEHHH
MojieJiell B pa3InYHbIX 00J1aCTAX Ye10BeYecKoii 1esTeJIbHOCTH

[{enu 1 3a7a4u MPOBOAMMBIX HCCIIEIOBAaHUN U pa3paboTOK

Metoapl TPOBEACHUS IKCIIEPUMEHTOB U HAOMIOACHUH, 00001eHNs U 00pabOTKH
uHpOpMaLuu

BripaOaTeiBaTh BapuaHThl peaau3alnuy TpeOoBaHUM

Hcnonp30BaTh CYIIECTBYIONIME TUIIOBBIE PEIICHUS U IMAOIOHBI TIPOSKTUPOBAHUS
MIPOrpaMMHOTO 00ecTieueHus

AHanu3 BO3MOKHOCTEH peanu3aiuu TpeOOBaHH K MPOrPaMMHOMY 00€CTICUYEHHTIO
[TpoekTrpoBaHKE CTPYKTYP JAHHBIX

CO6op, o6OpaboTka, aHanu3 M O000OIIEHHE pE3yIbTATOB OSKCIEPHUMEHTOB MU
MCCJIEIOBAaHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

JlesiTenbHOCTD, HamMpaBlieHHas Ha peIIeHHe 3aJad aHATIUTHYECKOTO XapakTepa,
MIPEANOIATaoIINX BHIOOP 1 MHOTOOOpa3ne akTyalbHbIX CITIOCOOOB PEIICHUS 3a/1a4
Cnoco0eH aeMOHCTPUPOBATHL 0a30Bble 3HAHHUA MAaTeMATH4YeCKHUX H(MJIN)
€CTeCTBEHHBIX HAYK, IPOrpaMMHUPOBAHUS U HH(POPMAITHOHHBIX TEXHOJIOTH A
HNmeer nmpakTHYeCKUN ONBIT HAYYHO-UCCIECA0BATEILCKONH AEATEJIbHOCTH B
00J1aCTH TOCTPOEHHS] MaTeMAaTH4YeCKHX Mojejieil, MPOorpaMMHUpPOBAHHUS W
HHG(pOPMALMOHHBIX TEXHOJIOT U

Metoapl aHanu3a U 00OOIIEHHS OTEUYECTBEHHOTO M MEXAYHApOAHOIO OMbITa B
COOTBETCTBYIOLIEH 007acTH MCCIeI0BaHUN

MeToapl TPOBENCHHS YKCIIEPUMEHTOB U HAOIIOACHHH, 00001eHns 1 00paboTKH
uHpopMaun

[TpuMeHSTh METOIbI aHATTN3a HAyYHO-TEXHHYECKON HHpOpMarim

AHanu3 BO3MOKHOCTEH pealin3aiuu TpeOOBaHH K MPOTPaMMHOMY 00€CTICUYSCHHTIO



OrneHKa BpEMEHH M TPYAOEMKOCTH pEaM3allid TPEOOBaHWH K MPOTPaMMHOMY
00ecrneveHuno

[TpoekTrpoOBaHUE CTPYKTYP JaHHBIX

CO6op, oOpaboTka, aHanu3 W OOOOIIEHHE PE3yAbTATOB HKCIEPUMEHTOB U
MCCJICI0BAaHMI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUIT

[ToaroroBKa MpeAIOKEHUH JUISI COCTABJICHUS IUIAHOB M METOAMYECKHUX MTPOrpaMm
UCCIICIOBAaHHI M Pa3pabO0TOK, MPAKTUYECKUX PEKOMEHJIAIMI MO MCIIOJIHEHHIO UX
pe3yIbTaTOB

JlesTenbHOCTh, HAIllpaBlieHHAs Ha pPEUICHUE 3allad aHAIMTUYECKOTO XapakTepa,
MIPEIIOJIATAOIINX BRIOOP M MHOTOOOpa3ue aKTyalbHBIX CIIOCOOOB PEIICHHUS 33129

na- YMeeT HaxoauTh, (HOPMYJIMPOBATh U pellaTh CTaHJAAPTHBIC 337a4l B KOHKPETHOM

2.IIK-1 npobIeMHOM obacTu

3HATD: Meroapl MpoBeEeHUS SKCIIEPUMEHTOB M HAOIIOACHUH, 0000IIeHUsT 1 00pabOTKH
uHpOopMau

YMETb: IlpumeHsATh, METOABI aHATN3a HAYYHO-TEXHUYCCKON HH(BOpMAITUU

BJIAZLIET IlpoexTupoBaHu€ CTPYKTYp JAaHHBIX

b:
COop, o0OpaboTka, aHanmM3 © O0OOOIIEHUE pPE3YJIBTATOB OSKCICPUMEHTOB W
WCCIIEIOBAaHUM B COOTBETCTBYIOIICH 00J1aCTH 3HAHUI
[ToaroroBka npeIoOKEHUI sl COCTABIEHUS IJIAHOB U METOAMYECKUX IPOrpaMM
UCCIIEIOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAINH 110 MCIOTHEHUIO UX
pe3yJIbTaToB
JlesiTenbHOCTh, HaIlpaBJICHHAs Ha pEIIEHUE 3ajady aHaJUTHUYECKOTrO XapakrTepa,
MPEIOIararoIIuX BEIOOP 1 MHOTOOOpa3ne aKTyalbHBIX CIIOCOOO0B PEUICHHUs 3a1a4

CootBerctBe HPOJABHMHYTOMY VPOBHIQO OCBOEHHUS KOMIETEHLMH IJIAHUPYEMbIM
pe3ysbraTaM OO0yYeHHs U KPUTEPHUSIM HX OIICHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

OIIK-1 Cnoco0en npumMeHsTh (pyHIaMEHTAIbHbIC 3HAHUS, IOJYYCHHbIC B 00/1aCTH
MaTeMaTH4YeCKUX M (WJHM) eCTeCTBEHHBbIX HAyK, M HCIO0Jb30BaThb HMX B
npo¢eccHOHATBHOM 1esITeTbHOCTH

nAa- I[Ipumensier ¢QyHaamMeHTaIbHble 3HAHUS, MOJY4YeHHble B  00JacTH

1.0IIK-1 maTeMaTH4yecKUX M (WJIH) eCTECTBEHHBIX HAYK NPH NMOCTPOEHMHU MojeJiell B
3aJaHHOI NpeIMeTHOH 001acTH

3HATH: Mertonbl aHanu3a U 00OOIEHHUS OTEUECTBEHHOTO U MEKIYHApOJIHOTO OINbITa B
COOTBETCTBYIOIICH 007aCTH UCCIIEIOBAHUM
MeTopl TpOBECHUS SKCIIEPUMEHTOB M HaONI0AeHUH, 00001eHust 1 006paboTKu
uH(popMalun

YMETh: [TpoBOaUTH aHAIN3 UCTIOIHEHUS TpeOOBaHUN
Hcnonp30BaTh CyIIECTBYIONIME TUIOBbIE PEIIEHUS U 1A0JIOHBI IPOEKTUPOBAHUS
IPOTPaMMHOT0 oOecrieueHust
[TpuMeHsTh METO/1bl aHaJIN3a HAyYHO-TEXHUYECKON nHpopMauu

BIaJeTh:  AHaJIM3 BO3MOXKHOCTEH peann3anuu TpeOoBaHUN K IPOrpaMMHOMY 00eCTIeUeHUI0
[IpoexTrupoBaHue CTPYKTYp JaHHBIX
CO6op, oOpaboTka, aHanu3 M O000OIIEHHE pE3yIbTATOB OSKCIEPHUMEHTOB H
MCCJIEIOBAaHMI B COOTBETCTBYIOINIECH 00JIaCTH 3HAHUHT
JlesTenbHOCTD, HamlpaBi€HHas Ha pPEUICHHE 3aJad aHAJIUTUYECKOIO XapakTepa,
MIPEANOIATAOIINX BHIOOP M1 MHOTOOOpa3ne aKTyalbHbIX CITOCOOOB PEIICHUS 3a/1a4

na- [Tpumensier ¢pyHIaMEeHTANIbHbBIE 3HAHUS, TOJTYYEHHBIE B 00JIACTH MaTeMaTHYECKUX

2.0IIK-1 wu (unM) ecTecTBEHHbIX HayK I@pU BbIOOpE METOJOB pElIeHUs 3aaad
npodeccuoHaIbHOMN eI TeTbHOCTH

3HaTh: Metoapl aHanu3a U 00OOIIEHHS OTEUYECTBEHHOTO M MEXAYHApOJHOIO OMbITa B
COOTBETCTBYIOLIEH 00acTH UCCIeI0BaHUN




YMETh:

BJIAICTh.

OIIK-2

1.0IIK-2

3HaTh.

YMETh:

BJIAACTh:

2.0I1K-2
3HATH:

YMETh:

BJIaJCTh:

MeToapl TPOBENCHHS DKCIIEPUMEHTOB U HAOIOACHHH, 00001eHns 1 00pabOTKH
uHpopMaun

[TpoBoAUTH aHANK3 UCTIOTHEHUS TPeOOBaHUI

[TpoBOAKTH OIIEHKY U 00OCHOBaHHE PEKOMEHTyEMBIX PEIICHUN

Hcnonp30BaTh CyIIECTBYIONIME TUIIOBBIE PEIIEHUS U 1I1a0JIOHBI MTPOEKTUPOBAHUS
MPOrPaMMHOTO O0eCTICUeHUS

[TpuMeHsTh METOIbI aHaTN3a HAYYHO-TEXHUYECKOM nHpopManu

AHaim3 BO3MOXKHOCTEH peau3auy TpeOOBaHUH K MPOrpaMMHOMY 00€CTICUCHHUIO
OneHka BpeMEHH U TPYAOEMKOCTH peaju3aluu TpeOOBaHHM K MPOrpaMMHOMY
o0ecne4eHuno

C6op, oOpaboTka, aHaau3 W 0000IIEHUE pE3YyIbTATOB JKCICPUMEHTOB U
MCCJIEI0BAHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

[TonroroBka npeaioKeHUi Ui COCTaBICHUS IJIAHOB M METOAMYECKUX MTPOrpaMm
UCCIICIOBAaHUN M Pa3pabOTOK, MPAKTUUYECKUX PEKOMEHJIAIMI MO MCIIOIHEHUIO UX
pe3yNbTaToB

JlesaTenbHOCTh, HAllpaBICHHAs HA PEIICHHE 3aJad aHAIUTHYECKOTO XapakTepa,
MPEIOJIararoIuX BEIOOp M MHOTOOOpa3ue akTyalbHBIX CIIOCOOOB PEIICHHUS 33124
Cnoco0eH NpUMEHATH COBPEMEHHbI MaTeMAaTHYECKHIi annapar, CBSI3aHHbII
¢ NPOEKTHPOBaHUEM, Ppa3paldoTKOH, peajmu3alueidl W OLEHKOH KayecTBa
MPOrpPaMMHBIX MPOAYKTOB H MPOrpaMMHBLIX KOMILIEKCOB B Pa3IUYHBIX
00J1aCTAX YeJI0BeYeCKOH JeATeJLHOCTH

Cnoco0eH mNpPUMEHSITh CHUCTEMHBIH TOAX0A K aHAJAU3y NpeaMeTHOI
(mpobaeMHOI) 00s1acTH, BbISIBJIEHUIO TpeOoBannii kK UC

Llenu 1 3a1a4u IPOBOJUMBIX UCCIICIOBAHHNA U pa3pabOTOK

MeTopl TPOBEICHHS SKCIIEPUMEHTOB U HAOIOACHHH, 00001IeHNs 1 00padOTKH
uH(popManuu

[TpoBoAMTH aHANK3 UCTIOTHEHUS TPeOOBaHUI

Hcnonp30BaTh CYIICCTBYIONINE THIIOBBIC PEIICHUS U MAOIOHBI IPOSKTUPOBAHUS
POrPaMMHOT0 oOecreueHust

AHam3 BO3MOYKHOCTEH pean3aiuy TpeOOBaHUH K MPOrpaMMHOMY 00€CTIEYCHHUTO
Pa3paboTka, wu3MeHEHHWE © COTJIaCOBAHHWE APXUTEKTYphl MPOTPAMMHOIO
o0OecrieYeHnsT ¢ CHUCTEMHBIM aQHAIATHKOM U apXUTEKTOPOM IPOTPAMMHOTO
obecrnieueHus

[TpoexkTHpoBaHKE CTPYKTYP JaHHBIX

CO6op, o6OpaboTka, aHanM3 M O000OIIEHHE pE3yIbTATOB OSKCIEPHUMEHTOB MU
MCCJIEIOBAaHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

JlesiTenbHOCTD, HampaBlieHHAas Ha pElIeHHE 3aJad aHATMTHYECKOrO XapakTepa,
MPEANOIAraroIuX BEIOOp 1 MHOTOOOpa3ne aKTyaJbHbIX CITIOCOO0B PEIICHHUS 3a1a4
IlpuMeHnsier COBpeMEHHbI MaTeMaTHYeCKMH anmapar NnpH IOCTPOCHUH
Mojiejiell B pa3IMYHBIX 00/1aCTAX YeI0BeYeCcKOii 1eTeJJbHOCTH

[enu u 3aga4n MPOBOAMMBIX HCCIEIOBAHUN U pa3paboTOK

Metoasl TPOBEACHUS IKCIIEPUMEHTOB W HAOMIOJCHUH, 00001IeHns 1 00paboTKH
uHpOpMaLuu

BripabaThiBaTh BapHaHThI peaiu3aluu TpeOOBaHUN

Hcnonp30BaTh CYIIECTBYIONINE THIIOBBIC PEIICHUS U MAOIOHBI IPOSKTUPOBAHUS
MIPOTrPaMMHOTO 00eCTIeUeHUs

AHanu3 BO3MOKHOCTEH pean3aiuu TpeOOBaHH K MPOTPaMMHOMY 00€CTICUYCHHITIO
[TpoexkTHpoBaH¥Ee CTPYKTYP JTaHHBIX

CO6op, oOpaboTka, aHanu3 M O000OIIEHHE pE3yIbTATOB OSKCIEPHUMEHTOB H
MCCJIEIOBAHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

JlesiTenbHOCTD, HampaBlieHHAas Ha pEIIeHHE 3aJad aHAIUTHYECKOrO XapakTepa,
MPEANOJIATraroIIuX BHIOOp 1 MHOTOOOpa3ne aKTyaJbHbIX CIIOCOO0B pelIeHHs 3a1a4



IIK-1 Cnoco0eH aeMOHCTpUpPOBATHL 0a30Bble 3HAHUS MaTeMATH4YeCKMX H(MJIM)
€CTeCTBEHHbIX HAYK, IPOrPaMMHUPOBAHNS U MH(OPMAIIMOHHBIX TEXHOJIOTHI
HNA-1.JIK- HMmeeT NpakTHYeCKHI ONBIT HAYYHO-HUCCJIEN0BATEILCKON JeSITEJIbHOCTH B

1 00J1aCTH NOCTPOECHMSI MaTeMAaTHYeCKMX MoJeJieil, MPOrpaMMHPOBAHUA U
HH(OPMANMOHHBIX TEXHOJIOT U
3HaTh: MeTtonbl aHanu3a U 00OOLIEHMS] OTEYECTBEHHOTO M MEKIYHAapOJHOIO OIBITAa B

COOTBETCTBYIOIICH 00JIaCTH MCCIICAOBAHUI
MeTtoibl IPOBEICHUS YKCIIEPUMEHTOB U HAOIIOACHMIA, 00001eHNs 1 00paboTKH

uHpopmanuu

YMETh: [TprMeHsSTh METOIbI aHATTN3a HAYYHO-TEXHHUUYECKON nH(pOopMamm

BJIAJIETh: AHaM3 BO3MOXKHOCTEH pealii3aluy TpeOOBAHHH K MPOrPaMMHOMY 00€CIICUCHHIO
OrneHka BpeMEHU U TPYAOEMKOCTH peaju3aliu TPeOOBAHHA K MPOrPaMMHOMY
o0ecneyeHnIo

[TpoexTrpoBaHue CTPYKTYp JaHHBIX

C6op, oOpaboTka, aHaau3 U 0000IIEHUE pE3yIbTATOB JKCICPUMEHTOB U

UCCJIEJOBAaHUM B COOTBETCTBYIOIIEH 00JaCTH 3HAHUM

[ToaroroBka npeaioKeHUi Ui COCTABJICHUS IUIAHOB M METOAMYECKHUX ITPOrpaMMm

UCCJIEJOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAMM M0 NCIOJHEHUIO UX

pE3yJIbTaTOB

JlesiTenbHOCTD, HamlpaBieHHas Ha pEUICHHE 3aJady aHAJIUTUYECKOrO XapakTepa,

IpEeroiararoIux BbI0OOp 1 MHOrooOpas3ue akTyalbHbIX CIIOCOOOB pPeLIeHus 3a1a4
NA-2.1IK- VYmeer HaxoauTh, GOpMyIHpoOBaTh U pellaTh CTaHAAPTHBIE 33Ja4l B KOHKPETHON

1 npo0eMHO# 001acTH

3HaTh: MeTtobl IPOBENCHUS YKCIIEPUMEHTOB U HAOIIOACHMIA, 0000eHNs 1 00paboTKH
uHpopmanuu

YMETh: [TpuMeHSTh METOIbI aHATTN3a HAyYHO-TEXHHYECKON HH(pOopMam

BIaneTh:  [IpOEKTHpPOBAaHUE CTPYKTYP IAHHBIX

Coop, o0OpaboTka, aHanw3 u O0O0OOIIEHHWE pPE3yJbTATOB JKCIEPUMEHTOB U
MCCJICI0BAHMI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUIT

[ToaroToBKa MPEAIOKEHUH TSI COCTABJICHUS INIAHOB M METOAMYECKHUX MTPOrpaMM
HCCIIEIOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAINHA M0 UCIOTHEHUIO HX
pe3yJIbTaTOB

JlesiTenbHOCTD, HamNpaBlieHHAas Ha pelIeHHe 3aJa4 aHAIUTUYECKOTO XapakTepa,
MIPEANOIATaoIINX BHIOOP 1 MHOTOOOpa3ne aKTyalbHbIX CITIOCOOOB PEIICHUS 3a/1a4

TunoBbie KOHTPOJIbHBIC 3aJaHUS WJIN HHBIE MAaTepPHaJIbl, HEO0X0AMMBbIE 1JIsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XapPAaKTEPHU3YIOLIUX ITAIbI
(popMHpOBaHHUSI KOMIIETCHIIHI B IIpoIecce 0CBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbl

Bonpocsl 111 ceMMHAPOB, KOJNIOKBUYMOB, cO0ece10BaAHUS

BUJIET 1

1. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH ISl TUHEHHBIX CUCTEM.

2. Teopema JInyBUIUIA 17151 IMHEHHBIX OJTHOPOJHBIX CHCTEM.

3. 3amada. YpaBHEHUs B MONHBIX AuddepeHnnanax u mpuBOASIIHEcs K HUM.

BUJIET 2
1. Ipocreiimue K1accel 0OBIKHOBEHHBIX TU(PepeHIINaTbHBIX YPaBHEHUI
MIEPBOTO MOPAIKA.
2. CBOMCTBa pelIeHU JIMHEHHBIX OTHOPOJHBIX CUCTEM (TeopeMmsl 1, 2, 3).
3. 3ajaga. OTHOPOTHBIC YPABHEHHUS M TPHUBOISAITUECS K HIM.



BUJIET 3
1. Y1BepkaeHue o npeacTaBIeHUN PEIICHHUS HEOTHOPOIHON CHCTEMBI,
CIICJICTBHE.
2. JleMMa 0 TMHEHHOW HE3aBUCUMOCTH (DYHKIIMH BUAA xkehX,
3. 3amaua. YpaBHeHUs!, HE pa3pelieHHbIC OTHOCUTEIIBHO MPOU3BOIHOM.

BUJIET 4
1. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemeHus 3a1aun Komm s
JMHEWHOTO ypaBHEHUS N-0T0 MOPSIKA.
2. Ilouck 4yacTHOTO penieHus JIMHEHHOT0 HEOJHOPOIHOTO YPAaBHEHUS C
MOCTOSTHHBIMU K03(ppunimeHTamMu (pe30HaHCHBIN Cydaid).
3. 3agava. YpaBHEHHS C pa3AeIeHHBIMH U Pa3/ICIAIONINMUCS IEPEMEHHBIMH U
MPUBOASAIINECS K HUM.

BUWJIET 5
1. Teopema o rmaakocTu peuieHui audQepeHuanbHbIX YpaBHEHUN.
2. ITonmkeHne MopsIKa JTMHEWHOTO OJHOPOIHOTO MU hepeHITnaIEHOTO
ypaBHEHHUS.
3. 3amada. JIuHeiiHbIe ypaBHEHHS IEPBOTO MOPSIKA.

KommuekT 3aganuii 111 KOHTPOJIbHON PadoThI

Tema 1. /Tuddepennmanbapie ypaBHEHHS IEPBOTO MOPSIIKA.

3ananue: OnpenenuTh THII U PEIIUTh Kax0e MU epeHInaIbHOe ypaBHEHHE IEPBOTO
HOPSIIKA.

Bapuant 1

1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e” +2y;

3. dy + (xy — xy3)dx = 0;

4, x%y' — 2xy = 3y;

5.y —1=e*t%y,

Bapuant 2

1. ysinx +y cosx = 1;

2.2x3+y=xy’

3.x(x—1y +2xy =1,
Ty

4y-1= x(x+1)’

5.xy — 2y = —2x2.

Tema 2. [TuddepeHunanbHble ypaBHEHUS BbICIINX MOPSIKOB.
3ananue: Pemmth ypaBHEHUE.

Bapuanr 1

! !2 !
l.xyy —xy —yy =0;

2_ xy(s) — y(4) = O,
3.y® —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 .
8y —y = Trex’
9

.x2y" —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);
" _ ' 1.
4.xy =y In xl,
S.y +y = Cqsx;
" ’ sinx |
6.y +¥ = par
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 qudQepeHnnanbHbIX ypaBHEHUH.
3ananue: PemuTh cucremMy ypaBHEHUH.

Bapuanrt 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.
Bapuant 2

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

z' =18x — 9y — 6.

x = 4x + 6y — 15z,
2.{y'=x+3y—52,

z =x+2y—4z
x =—x+ 3y,
y =—x+3y+et.

LI
1

3

4 x =4x+y—e“,
y' = —5x —2y.

3a4eTHO-IK3aMEeHAIHOHHBIE MaTepuaidbl [Jisi MPOMEXKYTOUHOI  aTTecTanuu
(3x3ameH/3a4eT)

Bomnpocsl 111 TOATOTOBKH K IK3aMEHY

1. OcHOBHBIE TIOHATHS TEOPHUH OOBIKHOBEHHBIX JU(P(EpEeHIHATBHBIX YpaBHEHUH.
Juddepenumansaple  ypaBHEHHUsS MEpBOTO TNopsaka (C pa3IessioluIMMHCS MepeMEHHBIMU,
OJTHOPOJHBIE YPaBHEHUS, YpaBHEHHs B TMOJHBIX Jud¢epeHanax, HHTEIPUPYIOIUT
MHOHUTEID ).

2. JluHeliHble ypaBHEHUS 1-oro mopsjaka.



3. Jlemma I'ponyosna — benmana.

4. TeopemMa o0 cylecTBOBaHMM M eAMHCTBEHHOCTH pemienust (Ilukapa) g omgHOro
nuddepeHIMaIBHOTO YPaBHEHHUS.

5. Teopema Ilumano (0e3 ngokazarenbcTBa). TeopeMa O TJIAQAKOCTH — PELLIEHUS
nuddepeHIMaIBHOTO YPaBHEHHUS.

6. Teopema Ilukapa st cuctem.

7. Teopema CylIeCTBOBaHUS U €AMHCTBEHHOCTH ISl TUHEHHBIX CUCTEM.

8. CBoiicTBa pemeHnii TMHEHHBIX 0MHOPOAHBIX cucteM. (Teopemsr 1,2,3).

9. CpotlicTBa perieHul JTMHEHHBIX 0THOPOIHBIX cucteM. (Teopemsr 4,5).

10. Teopema JInyBHILISL U1 TMHEHHBIX CUCTEM.

11. dynnamenTtanbHas MaTpula U €€ CBOICTBA.

12. JIunelinpie HEOAHOPOIHBIE CUCTEMBI. Y TBEPKICHHUE U CIeACTBHE. MeTon Bapualuu
MIPOU3BOJILHBIX MOCTOSIHHBIX.

13. Jluneiinpie muddepeHIMATbHBIE YpaBHEHUS N-Or0 MOpSIKA. DKBUBAJCHTHOCTHh
ypaBHEHHUS N-0ro MOpSAKA U CUCTEMBI. Teopema CyIIeCTBOBAaHHUS UM €IUHCTBEHHOCTH PELICHUS
3anaun Koy ns ypaBHEHUS N-0ro nopsiika.

14. CpoiicTBa perieHuid TMHEHHBIX OAHOPOIHBIX N depeHnaNIbHbIX YpaBHEHUH N-0T0
nopsiaka. Teopemsr 1,2,3.

15. CpoiicTBa perieHuid TMHEHHBIX OAHOPOAHBIX MU depeHIINaTbHBIX ypaBHEHUN N-0T0
nopsiaka. Teopemsl 4,5.

16. Teopema JInyBusis. [ToHmkeHne nopsiaKa JMHEHHOTO OJHOPOTHOTO YPABHEHHS.

17. Metoz Bapuanuu mpou3BOJIBHBIX MIOCTOSIHHBIX IS HEOTHOPOJHOTO YPaBHEHHUs N-0T0
MOPSAIKA.

18. Jlunetinpie muddepeHIMATbHBIC YPaBHCHHS N-O0T0 TMOPSAKAa C  IOCTOSTHHBIMHU
kodduImeHTamMy, ciaydail TOpOCTBIX XapakTepuctudyeckux uyucenl. Iloctpoenue oOmiero
BELIECTBEHHOI'O PELLICHHUS.

19. JlemMma o nuHEHON He3aBUCUMOCTH (DYHKIUN BUAa xke

20. JluneitHple ypaBHEHHS C TIOCTOSHHBIMH KOX(QUIMEHTAMH, CIIydall KpaTHBIX
XapaKTePUCTHUUECKUX YHCEI.

21. HeonmHopoiHbIe ypaBHEHHSI C TIOCTOSHHBIMH Kod(duumeHntamu. [lonck yacTHOTO
pEILIEHUs] B HEPE30HAHCHOM CIIyYae.

22. HeomHOpoIHBIE ypaBHEHHS C TIOCTOSHHBIMH Kod(dumuentamu. [lowick 9acTHOTO
pEILIEHNUs B PE30HAHCHOM CITy4ae.

23. HeonmHopoiHbIe ypaBHEHHsI C TIOCTOSHHBIMH Kod(duuuentamu. [lonck ygacTHOTO
pelLlIeHHs B BEIIECTBEHHOM ClTyyae.

24. CoiicTBa HyIel pemeHus nuddepeHnuansHbex ypasaeHuii. Jlemma 1,2. Criencrue.

25. Teopema cpaBHenus lltypma. 3ameuanus.

26. CnencrBus 1,2,3.4.

27. Pemenne nuHeHHbIX AU(PepeHINaTbHBIX YPABHEHNH C TOMOILBIO CTETIEHHBIX PSI0B.

28. 3aBHCHMOCTH PEIICHHSI OT HAYaIbHBIX 3HAYCHUH U mapamMeTpoB. Jlemma Amamapa.

29. Teopema O HeNpepbIBHOM 3aBUCUMOCTH U AU(D(HEPEHUUPYEMOCTH pELIeHUH OT
apaMeTpoB.

30. CneacTtBue M3 TEOpPEMBbl O HENPEPBIBHOM 3aBUCUMOCTH U AU(QPepeHIHpYeMOCTH
pemenuit. [lonydyenue 3a1ad J1j1si IPOU3BOAHBIX IO NMapaMeTPy U HAYaJIbHBIM YCIIOBHUSIM.

Amx

4.2 MeToanyeckue MaTepHaJibl, onpe/esasiioliue Npoueaypbl ONeHUBAHUS 3HAHU,
YMeHHIi, HaBBIKOB MW (MJIH) ONBITA [AeATEJbHOCTH, XapPaKTePU3YIOIIMX JTaIbI
(popMupoBanus KomMneTeHIHH

Kpurepuu oueHuBaHus pe3yJabTaToOB 00y4YeHHUs
‘ Onenka ‘ Kputepuu onleHUBaHHUS 10 SK3aMEHY




Bhicokuii OLCHKY «OTJIHO» 3aCIYKHUBACT CTYICHT, OCBOUBIIIUI 3HAHUS, yMeHu4,
YPOBEHD «5» KOMIIETEHIIMH U TEOPETHUYCCKHI MaTepra 0e3 MpoOeIoB; BHITOTHUBIINAN
(oTmumo) BCE 3aJlaHus, NPEIYCMOTPCHHBIE Y4YeOHBIM IUIAHOM Ha BBICOKOM
Ka4eCTBEHHOM YpPOBHE; TMPAKTUYECKUE HABBIKH TMPO(ECCHOHATBHOTO
MPUMEHEHHS OCBOCHHBIX 3HAHUN C(HOPMUPOBAHEI.
Cpennuit OILICHKY «XOpOIIO» 3aCIy)XHBAaET CTYIEHT, NMPAKTUYCCKUA TOJTHOCTHIO
YPOBEHB «4» OCBOUBIIIWY 3HAHMSI, YMEHH S, KOMIIETEHITUH U TEOPETUICCKHII MaTepural,
(xopor1o) y4deOHbIE 3a/JlaHMsl HE OIICHEHbl MAaKCHUMAJbHBIM YHCJIOM O0ajuioB, B
OCHOBHOM C()OPMHUPOBAIT MPAKTUICCKUE HABBIKH.
[ToporoBerii OILICHKY «YIIOBJICTBOPUTEIHHO» 3aCIyXHBACT CTYICHT, YaCTUYHO C
YPOBEHB «3%» npoOelaMd  OCBOWBIIWEN  3HAHUS, YMCHHS, KOMIICTCHIMH W
(YIIOBJIETBOpUTE | TEOPETUYECKUN MaTepuay, MHOTME ydeOHble 3aaaHusi 00 He
JILHO) BBITIOJHWI, JIMOO OHU OIEHEHBl YHUCIOM OauioB ONU3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHBI.
MuHUMAIBHBIA | OLIEHKY «HEYAOBJIETBOPUTEIBHO) 3aCIIYKUBAET CTYJAEHT, HE OCBOUBIIUI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUYCCKUI MaTepual, yueOHbIe
(HeyIOBJIETBOPH | 3aJaHUS HE BBIOJIHII, IPAKTHYECKHE HABBIKK HE C()OPMHUPOBAHBI.
TEJILHO)

KpI/ITepI/II/I OLICHUBAHMU 110 3a4CTY:
«BAaYTCHO»: CTYACHT BJIAACCT TCOPCTHUYCCKUMH 3HAHUAMHU 110 JAHHOMY pasgciy, AOIIYCKacT
HEC3HA4YUTCJIIbHBIC OH_II/I6KI/I, CIIPpaBJIACTCA C MAaTCpUaAIOM oe3 BUIMMBIX SaTPYﬂHeHHﬁ; CTYACHT
YMCCT IIPaBUJILHO OOBSACHSATH Marepural, MOAKPECIIIAA €Tro IpuMEpaMu, U, IPUMCHSIA ITOJTYYCHHBIC
3HAaHHUA IIPpU PCIICHUH IIPAKTUYICCKUX 3a1a4.

«HE 3aYTEHO»: MaTepuall HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYIEHT 3aTpyIHACTCS IIPUBECTU
IPUMEpPBI, PEIIaeT 3aJaud C BUAMMBIMHU 3aTPYIHEHMSIMH; JIOBOJBHO OrPaHUYEHHBI 00beM
3HaHUHN TEOPETUYECKOIO MaTepHraa.

OneHouHble cpencTBa Ui HMHBAJIUAOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
37I0POBBSI BHIOUPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISETCS JOTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH NPOLEIYPHl OLIEHUBAHUS PE3YJIbTaTOB 00yUEHHs] HHBAINIOB U JIULL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HMCIIOJIB30BAHUE TCXHUUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbsI
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHMs] 10 JUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa ornieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS IO JUCHMILIMHE MPEAyCMaTpUBaeT MpeaocTaBlIeHue HH(OpMaLlUU B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSM MX 370POBbS M BOCIPUATHS HH(POPMALIHU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

S. IlepeyeHb OCHOBHOM M [JAONOJHUTEJIbHOM Y4YeOHOM JMTEpPaTypbl,

He00X0UMOi1 1JI1 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHasi TUTEpaTypa:

1. ®dwmnmos, Anekceit @enoposud. Beenenue B Teoputo nuddepennumansueix / A. .
Oumunmos. — U3a. 5-e - Mocksa : URSS : [JIEHAH/I], 2022. - 248 c. - (Kiaccuueckuii yaeOHUK
MI'Y). — ISBN 978-5-9519-2865-8.

2. OumunmnoB, Anekceir DemopoBud. COopHHK 3amad 10 AuddepeHIInaTbHIM
ypaBHeHusM : [6onee 1400 3amau ¢ orBeramu] / A. @. @ununmos. - U3a. 9-e. - Mocksa : URSS,
2022. - 240 c. - (Knaccuueckuii yaeonuk MI'Y). - ISBN 978-5-9519-2872-6.

3. COopnuk 33124 o auddepeHnnanbHbIM ypaBHEHUSIM U BAPHALMOHHOMY MCYHCIICHHIO
: yaeObnoe nocobue / B. K. Pomanko, H. X. Araxanos, B. B. Bnacos, JI. 1. KoBanenko. - 6-¢ u3.
- Mockga : Jlabopatopus 3nanuii, 2020. - 222 c¢. - URL: https://e.lanbook.com/book/135528. -
ISBN 978-5-00101-799-8.

J11s ocBOEHMS AUCHMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
37I0POBbSI MMEIOTCA H3JaHUs B AHJICKTPOHHOM BHUJEC B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«/lanvy u «FOpatim»y.

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. Xennep, B. K. OObikHOBeHHBIC au]QepeHInanbHbIe YpaBHEHHS, BapHAlMOHHOE
MCYHCIICHUE, OCHOBBI CTIEUATbHBIX (DYHKIIMI M MHTErPAIbHBIX YpaBHEHHH : yueOHOe mocodue /
B. K. Xennep, T. C. benozeposa, M. B. Xennep. - Cankr-Ilerepoypr : Jlans, 2022. - 320 c. - URL:
https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

2. JlemunoBuu, b.II. Ywucnennsie wmeroapl aHanmmza. [lpuGnmxenune QyHKIHIA,
muddepeHIManbHble U UHTErpalibHbIe yYpaBHeHUs : yueOHoe mocobue / B.II. Jdemunosuy, N.A.
Mapon, 2.3. lllyBanosa. - 5-¢ u3x., crep. - Cankrt-IlerepOypr : Jlanp, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.3. Illepuoanyeckue U3IaHUNA:
1. basrwl nanubpix komnauuu «Mct Bero» http://dlib.eastview.com
2. Dnexkrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM YUCJIe COBpeMeHHbIe MpodecCHOHATIbHbIE 0a3bI
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI
OnexmponHno-oubauomeunwvie cucmemol (Ib6C):
DBC «IOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3bC «BOOK.ruy» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Hpoql)eCCMOHanbele 0azvl OaHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansr uznareancrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6ubnuorexka (HOB) http://www.elibrary.ru/
[ToTHOTEKCTOBBIE apXUBBI BEAYIINX 3aITaJHBIX HAYYHBIX KYpHAI0B Ha Poccuiickoit
HnaTq)opMe HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast dSnekTpoHHas OuOnIMOTEKa  (HOCTYH K DJEKTPOHHOM  OuOIMOTEeKe
nuccepranuii Poccuiickoit rocynapcrsennoit oubmuoreku (PI'B) https://rusneb.ru/
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7. TIpesunentckas oubmuoreka uM. b.H. EnpriHa https://www.prlib.ru/

8.  baza gannpix CSD Kemopumkckoro nientpa kpucramiorpadpuueckux ganusix (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. "Jlexktopuym TB" http://www.lektorium.tv/

17. Yuusepcutetrckas uapopmanuontas cucrema POCCUS http://uisrussia.msu.ru

HH@OpMal/}MOHHble Cnpasovrvle cucmembl

1. KoncynsranT [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 10 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcor c6o600n020 0ocmyna

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

2. AwmepukaHCKas maTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHblii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "Exqunoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xoinekuus mupoBeIX 00pa3oBaTeNbHBIX PECypCcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEeHHOT0 HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymikuna
"O0pa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaLMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapel http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN mopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpa3oBanuu B Poccuiickoit denepannn". Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbvie 21ekmporHble 00pazosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

1.  OnextponHsblit KaTanor Hayunoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas Oubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOnyJbHOTO AMHAMUYECKOTO 00y4ueHHs http://moodle.kubsu.ru

4. ba3za y4eOHBIX TIAHOB, Y9€OHO-METOIMUECKIX KOMIUIEKCOB, ITyOJIMKAIIMNA U KOH(epeHIIHiA

http://infoneeds.kubsu.ru/

5. bubnnoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH http://mschool.kubsu.ru;

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

7. OnexkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kageapbl THGOPMAIMOHHBIX CUCTEM U TEXHOJOTUI
B oOpazoBanun KyOI'Y wu HayuyHo-meroamueckoro sxkypHasa "IIKOJIBHBIE TOJlbI"
http://icdau.kubsu.ru/
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6. MeToaunueckue YKa3zaHusi AJA OOy4YaKOIIMXCS 1O OCBOEHHUIO
AUCHUILINHBI (MOAYJIs1)

ITo xypcy npeaycMOTpPEHO MpPOBEACHUE JIEKIMOHHBIX 3aHATHH, HAa KOTOPBIX JAaeTcCs
OCHOBHOW TEOPETHYECKHI Marepuaj, JIaDOpaTOPHBIX 3aHSATHH, TMO3BOJISIONMX CTYIEHTaM B
[IOJTHOH MeEpe O3HAKOMHUTHCS C MOHATHEM auddepeHInanbHbIX YpaBHEHHH U OCBOUTHCS B
pELICHUH TPAKTUYECKUX 3a]1aY.

BaxnelmuM 3TarmoM Kypca SBISIETCS CaMOCTOSATENbHAs paboTa IO JUCHUILIMHE
«Iuddepennuanbabie ypaBHEHUSY.

Lenbto camocTosTeNnbHON pabOTHI OakanaBpa sBIsSETCA yriyOiIeHne 3HaHUH, TOTyYeHHbIX
B pe3yibTare ayAMTOPHBIX 3aHATUH. BbhipaOaThIBalOTCS HABBIKM CaMOCTOSTEIBHOW PaOOTHI.
3aKperuIstoTCs OIBIT ¥ 3HAHUS, IOJIyYeHHBIE BO BPEeMsI JTa0OPATOPHBIX 3aHITHH.

CamocrosTenbHass paboTa CTYACHTOB B XOJ€ H3YyYCHHS JUCHUILUIMHBI COCTOHMT B
BBIMOJIHCHUM  WHIWBHIYaJdbHBIX  3aJlaHUi, 3aJaBacMbIX  I[PEMOjaBaTelieM,  BEAYIIUM
1abopaTOpHBIE 3aHATHS, TIOJTOTOBKY TEOPETHUECKOTO MaTepraa K JJabOpaTOpHbIM 3aHSATHSIM, Ha
OCHOBE KOHCIIEKTOB JEKIHMHA M Yy4eOHOW IUTEepaTypbl, COIJACHO KaJCHIAPHOMY IUIaHy |
MOJITOTOBKH TEOPETUYECKOI0 MaTepuaia K TECTOBOMY OIPOCY, 3a4eTy M AK3aMEHY, COTJIACHO
BOTIPOCAM K 9K3aMEHY.

VYkazanus no odpopmiieHuto padoT:

- paboTa Ha JTA0OPATOPHBIX 3AHATHSAX W KOHCIICKTHI JICKIIMA MOTYT BBITIOJTHSATHCS Ha
OTJCNILHBIX JIUCTAX MO0 HEMOCPEICTBEHHO B paboueii TeTpajimy;

- oopMIICHHE WHANBUYATbHBIX 33JaHUH JKENaTeIbHO HA OTACIBHBIX JIHCTaX.

[IpoBepka WHIMBUAYAIbHBIX 33aJaHWN IO TeMaM, pa300paHHBIM Ha JIA0OPATOPHBIX
3aHATHUSAX, OCYIIECTBISIETCS Yepe3 HeACI0 Ha TEKYIIEM JJab0paTOPHOM 3aHSTHH, JTHOO B TEUCHHUE
HEJICJH TIOCJIe ATOTO 3aHATHS HA KOHCYJIbTAIIUH.

st pa3bsiCHEHUS] HEMOHSATHBIX BOIPOCOB JIEKTOPOM M AaCCUCTEHTOM €KEHEIICIBHO
TIPOBOJISATCSI KOHCYJIBTAIIUH, O BDEMEHU KOTOPBIX TPYIIIIBI M3BEIIAIOTCS 3apaHee.

B ocBoeHHMH IUCHMIIIMHBI MHBAIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIOTCA Ba)KHbBIM (1)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMLJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbA.

/. IlepeyeHb WH(OPMANUOHHBIX TEXHOJOIHH, HCHOJbL3yeMbIX NpPH

OCYIIECTBJIEHMH 00Pa30BaTEJIbHOI0 MPoIeCcCca Mo JUCHHUIINHE (MOTYJIIO)
7.1 Ilepevyenb MHGPOPMATMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHH
- Cucrema MOODLE
—  IlpoBepka nomManiHMX 3aaHuil U KOHCYIbTHpoBaHue nocpeactsom JOUC Kyol'y

7.2 IlepedeHb JIMIEH3HOHHOTO W CBOOOJAHO PACHPOCTPAHAEMOro MPOrpaMMHOIO

o0ecneyeHus
He ucnons3yercs

8. MatepuajibHO-TEXHMYECKOE O0ecneyeHue Mo JUCHUNInHe (MOIYI10)

HaummeHoBaHue yqe6H0171 ayaAuTOpUH, €€ OCHAILICHHOCTD

Ne Bun pabor
000py/IOBaHNEM M TEXHHYECKHMHU CPEIICTBAMHU O0yUCHUS

1. JlexuvonHsble 3aHATHS | AynuTopus, YKOMILJIEKTOBAHHAS CHeIUaIM3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU 00 yUSHHSI




JlaboparopHsble 3aHATHS | AyAUTOpPHS, YKOMIUIEKTOBAaHHAs CHelUaIn3upOBAHHOMN
MeOenpl0 M TEXHHYECKHUMH  CPEICTBAMH  OOy4YeHUs,
KOMIIBIOTEPAMH, TPOSKTOPOM, IPOTPAMMHBIM 00eCTICUCHHUEM
[IpakTuueckue 3aHATUs | AyauTopus, YKOMIUIEKTOBAaHHAs CIeUaIu3UPOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUSHHSI
['pynnoBsie Aynuropus, YKOMILJIEKTOBAHHAS CHeUaIu3upOBAHHOMN
(MHAMBUAYAJIbHBIC) MeOENbI0 W TEXHUYECKHUMH  CPEACTBAMH  OOydYeHwUs,
KOHCYJIbTAIIUU KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecliedeHHEM
Texkymuii ~ KOHTpOJb, | AyauTopusl, YKOMIUIEKTOBAHHAas CIeLUaIU3UPOBAHHOMN
IIPOMEKYTOUHAs MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOy4yeHwus,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIIEYCHHEM
CamocrosiTenbHas Kabuner st caMoCTOSITENIbHOM  pabOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUYECHHUS K

cetn «MHTepHET», MPOTPaMMON HSKPAHHOTO YBEIMYCHUS U
00ECTIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIOHHO-
00pa3oBaTENIFHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue omnpeaensercs OIIOIL.




