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Pabouast nporpamma aucuumuinbbl «JluddepeHunanbabie ypaBHEHH)» COCTABIICHA
B COOTBETCTBUM ¢ (elepadbHbIM TOCYIAapCTBEHHBIM  00pa30BaTEIbHBIM
ctangaptom Bbiciiero oopaszoBanus (OI'OC BO) mo HampaBiieHHIO MOJATOTOBKHU
09.03.03 [IpuknagHas uHpopmaTHKa

[Iporpammy coctaBui:
A 1. KonoTuit notieHT Kadeapsl mMpuKIIaIHON e
MaTeMaTHKH, KaHIuaaT Qu3.-MatT. HayK

Pa6ouas mporpamma nucrutuinabl Jnddepenimanbabie 1 pa3HOCTHBIC YPaBHCHHS
yTBEpXKACHA Ha 3aceaHuH Kadeapsl

MPUKIIATHON MaTeMaTHKA

npotokoa Ne 10 ot 18.05.2023

N.o. 3aBenyroniero kadenpoii (pazpadbotTunka)
A.B. ITuceMeHCKnit e

Pabouas mporpamma oOcyxeHa Ha 3aceaHuu KadeIpsl

aHaju3a IaHHBIX U UCKYCCTBEHHOI'O MHTEJUICKTA ‘
nportokoi Ne 8 ot 18.05.2023 L
3aBenyromuii kadenpoi (Beimyckaroreii) Kopanenko A.B. - ————

YTBepxkaeHa Ha 3aceJaHUN Y4EOHO-METOAMYECKON KOMUCCUU (aKyIbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUI U NPUKJIATHON MaTeMaTUKH

potokoi Ne 5 ot 19.05.2023 <
[Ipencenarens YMK ¢axynbrera Koanenko A.B. —

Penten3eHTHI:

[MTanomuukoBa TaresiHa JIeonnmoBHa

HupexTop nnctutyta pyHaamentanbibix Hayk (MPH) ®T'EOY BO
«KyOoI'TY»

MapkoB Buranmit Hukonaesuu
[Ipodeccop kadenpsl HHPOPMAIMOHHBIX CHUCTEM HM  MPOTPAMMHPOBAHUS

WHCTUTYTa KOMIIBIOTEPHBIX CHCTeM U  HMHGOPMAIMOHHON  0€30MacHOCTH
(MKCullb) ®I'bOY BO «Ky6oI'TY»



1 Hesn v 3a7auM U3y4YeHU S JUCUMILIIMHBI (MOXYJISA)

1.1 Leab ocBOEHUS TUCHTUTLIUHBI

— O3HAaKOMUTH CTYJICHTOB C HaYaJIbHBIMH HABBIKAMU MAaT€MAaTHUUYE€CKOTO MOJICTUPOBAHUS;

— MOKa3aTh BO3HUKAOIIKME MPUHIUITHAIIbHBIE TPYAHOCTH MPHU TIEPEXOIE OT PEATbHOTO
00BEKTa K €ro MaTEMaTUUECKOMN Heaan3alliu;

— MO0Ka3aTh Pa3HUILY MEXKAY «XOPOLIMMU» U «ILTOXUMH) MOJICIISIMU.

1.2 3apaun JUCHUIIMHBI

— (opMmupoBaHue y cTyAeHTa TpeAcTaBieHus O TUP(EepeHIMATBHBIX YPaBHEHHIX, KaK
MaTEeMaTHYECKUX MOJIEISIX SBJICHHHA M MPOIIECCOB PAa3IMYHON TIPUPOJIBI;

— BBIPA0OTKA HABBIKOB KMCIIOJIb30BAHUS KJIACCHYECKUX METOM0B «JluddepennmanbHpix
YPaBHEHUI»;

— OCBOCHHE CTYJEHTAMH CHHTE3a KJIACCHYECKHUX METOJO0B Teopuu IuddepeHInanIbHbIX
YpaBHEHUH C COBPEMEHHBIMH HJICSIMH Ka4ECTBEHHBIX, YUCICHHBIX U aCUMIITOTHYECKUX METOIOB.

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

Huctummaa «/{uddepennuanbapie  ypaBHEHUS» OTHOCHTCS K O00S3aTEIBHON 4YacTH
bnoka 1 "{uctumiunsl (Moaynu)" y4eOHOTroO MmiiaHa.

JlanHasi NUCHMIUIMHA TECHO CBsi3aHA C JUCIUIUIMHAMU 0Oa30Boi yacth brioka 1:
MaTeMaTHUYeCKU aHaiu3, BEKTOpHas anredpa, IUCKPETHbIE MaTeMaTHUYeCKHUe CHUCTEMBI,
BBIYHMCIIUTEIbHBIE METO/IbI, METOJIbI MATEMATHYECKON (PU3UKHU, METOJIbI ONITUMH3AIUH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3yJbTAaTOB O0y4eHHUS] MO JMCHUILIMHE (MOAYJIIO),

COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHs 00pa30BaTEJbHOH POrPaMMBbI

W3yuenne paHHOW y4yeOHOW AMCUUIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
00yYaroImuXxcst CAeIYOIUX KOMIIETEHIIHH:

OIIK-1 Cnoco0eH npuMeHATH (PyHIaMEeHTAIbHbIE 3HAHNS, I0JIy4YeHHbIe B 00/1aCTH
MATEeMATHYeCKUX M (WJIH) eCTeCTBEHHBbIX HAayK, M HCIOJb30BATh HX B
npogeccHoHATBHOMN 1eSITeTbHOCTH

NI-1.0IIK-1 Ilpumensier ¢QyHIamMeHTa bHble 3HAHHUA, IMOJYy4YeHHble B 00JacTH
MAaTeMaTH4YeCKHUX H (MJIH) eCTECTBEHHBIX HAYK NPH MOCTPOCHUHU MOJeJIeil B
3aJaHHOI NpeIMeTHO 00/1acTH

3HaTB Mertonbl aHann3a U 0000IIEHHS] OTEYECTBEHHOTO U MEXAYHApOIHOIO OIbITa B
COOTBETCTBYIOIICH 007aCTH UCCIIEIOBAHUM
Metonbl npoBeAeHMsS OSKCIEPUMEHTOB U HaOmioleHui, o00o00umeHus u
00paboTku nHGopMauu

Ymers [TpoBOIUTH aHAIN3 UCTIOHEHUS TPEOOBaHUN
Hcnonp30BaTh  CyLIECTBYIOIIME  TUIIOBBIE  pelIeHUs U [IaO0JOHBI
IPOEKTHUPOBAHUS POTPAMMHOI0 00ECTIeYeHUs
[TprMeHsTh METO/Ibl aHaJIN3a HAyYHO-TeXHUYECKOM nHpopMauu

Baapners AHaiu3  BO3MOXKHOCTEH  peaim3anuu  TpeOOBaHMH K  MPOrpPaMMHOMY
00eCIeyeHHIO
[TpoexTupoBaHue CTPYKTYp JaHHBIX
C6op, obpaboTka, aHaiM3 W O0O0OOIIEHUE PE3YJIbTATOB DJKCIEPUMEHTOB U
UCCIIEIOBaHUN B COOTBETCTBYIOLIEH 001acTH 3HAHUN
JlesTenpbHOCTh, HaIpaBJICHHAs HA pELICHUE 33]1a4 aHATUTHYECKOTO XapakTepa,
IperoiaraloIuX BbIOOp M MHOrooOpa3ue aKTyalbHBIX CIIOCOOOB pELIeHHUs
3a1a4

NA-2.0IIK-1 IIpumenser  ¢yHOaMeHTalbHblE  3HAHWS, TOJy4YeHHble B  00JacTu
MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HayK IpU BHIOOpPE METOAOB PEIICHUS
3aa4 IpogecCUOHATIBHOM 1eTeNbHOCTH

3HaTh MeTtoap! aHanu3a U 0000IIEHNS OTEYECTBEHHOTO U MEXIYHAPOJAHOIO OIMbITa B



YMmernb

Baanern

OIIK-2

W1-1.01K-2

3HaTh

YMmernb

Baanern

WUJ1-2.01K-2

3HaThL

YMmerh

Biaagern

COOTBETCTBYIOIICH 00aCTH MCCIIETOBAHUM

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

[TpoBOAMTH aHANM3 UCIIOIHEHUS TPEOOBAaHUI

[TpoBOAUTH OIIEHKY U 00OCHOBAHHUE PEKOMEHIYEMbIX PEIIeHUN

Hcnonb30BaTh  CYIIECTBYIOLIME  THUIOBBIE  peUIeHHs W [aOJIOHBI
MIPOEKTUPOBAHUSI IPOTPAMMHOI0 OOeCIIeUeHuUs

[TprMeHsSTh METOIbI aHATTN3a HAyYHO-TEXHHUYECKON nHpOopMamm

AHanu3  BO3MOXHOCTEH  peanu3auuud  TpeOOBaHUI K  MPOrpaMMHOMY
o0ecnedeHuno

OrneHka BpeMEeHH U TPYJOEMKOCTH peaju3aluu TPeOOBAHUM K MPOrpaMMHOMY
o0ecne4eHuno

Coop, oOpaboTka, aHayM3 W O0OOOIIECHUE PE3YJbTaTOB DSKCIEPUMEHTOB U
MCCJIEI0BAHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

[loaroToBka mNpeaIOKEHUW [JIsi COCTABJICHHUS IUIAHOB M METOJMYECKHX
IpOrpaMM HCCIIEIOBaHUM U Pa3pabOTOK, NPAKTHMUECKUX PEKOMEHJALUl 110
WCIIOJIHEHUIO UX PE3YyJIbTaTOB

JlesiTenbHOCTD, HAllpaBJIEHHAs HA pEIICHHE 3a/lad aHAJIMTHYECKOr0 XapakTepa,
MPEOoNIaraloliuX BbIOOP M MHOT000Opa3Hhe aKTyalIbHBIX CIIOCOOOB PEIICHUS
3a1a4y

CnocobeH mNpHUMEHATh COBPEMEHHbI MaTeMaTH4YeCKMH  amnmapar,
CBSI3aHHBII C MPOEKTHPOBaHUEM, Pa3padoOTKoOi, peaju3anueil U OUEHKON
Ka4ecTBa MPOIrPaMMHBIX NPOAYKTOB M NPOrpaMMHBIX KOMILICKCOB B
Pa3JIMYHBIX 00/1aCTAX YeJI0BeYeCKOH AeATeJIbHOCTH

CnocobeH MNpPUMEHATh CHCTEMHBI MOAX0A K aHAJAU3y MpeIMeTHOM
(mpobaeMHOIi) 00/1acTH, BhIsIBJIEeHUIO TPpeOoBanuii k UC

[lenu 1 3a7a4u MPOBOAMMBIX HCCIIEIOBAHUN U pa3paboTOK

Metonsl TpOBEACHHSI JKCIEPUMEHTOB U  HAOMIOJIEHUH, O0O0O0OmeHUS U
00paboTku nHopmMaIuu

[TpoBoAMTH aHANM3 UCTIOIHEHUS TPeOOBaHUI

Hcnonp30BaTh  CYyIIECTBYIOIIME  TUIOBBIE  pEIIEHUS W IIa0JOHBI
IPOEKTUPOBAHUSI IPOTPAMMHOI0 00ecrieueHus

AHann3 BO3MOXHOCTEH  peanuzanuu  TpeOOBaHMII K  MPOTPaAaMMHOMY
o0ecneveHuno

Pa3paboTka, W3MEHEHHE U COTIJacOBaHHWE aAPXUTEKTYphl MPOTPAMMHOTO
o0OecrieyeHrss C CUCTEMHBIM AaHAJIUTUKOM M apXUTEKTOPOM IPOrpaMMHOIO
o0ecrieueHus

[IpoexTupoBaHue CTPYKTYp TaHHBIX

C6op, oOpabGoTka, aHamu3 U O00OOIEHHE pPE3YyIbTaTOB SKCIEPUMEHTOB U
WCCJIEIOBAaHMI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUHT

JesaTenbHOCTh, HaIpaBJIEHHAs Ha pELICHUE 33Jlay aHAJTUTHYECKOTO XapakTepa,
IpeJIoiaraloliuX BbIOOp W MHOrooOpa3ue aKTyaldbHBIX CIIOCOOOB pPELICHUS
3a/1a4

IIpumMeHsieT cOBpeMEHHBII MATEeMATH4YEeCKHIl anmnapar npM IMOCTPOCHHH
MojeJieil B pa3JIM4YHbIX 00/1aCTSX YeJI0Be4eCKOH esiTeJIbHOCTH

[lenu u 3aga4un MPOBOAMMBIX HCCIIEIOBAaHUMN U pa3paboTOK

MeTtoabl TpOBENEHUs O3KCIEPUMEHTOB U  HAOMIOJeHHUH, OO0OOIIEeHUs W
00paboTku nHGOopMauu

BripabaTeiBaTh BapuaHThI peanu3alnuy TpeOOBaHHIA

Hcnonp30BaTh  CyIIECTBYIONIME  THUIOBBIE  peHIEHUS W I1a0JOHBI
MPOEKTUPOBAHUSI IPOTPAMMHOTO OOECTICUeHUsI

AHanu3  BO3MOXHOCTEH  peanu3zauuu  TpeOOBaHMI K  MPOrpaMMHOMY



IIK-1

AI1-1.1TK-1

3HaTH

YMeTh
Baanern

HNa-2.11K-1
3HaTh

YMmernb
Baanern

o0ecneveHuno

[IpoexTupoBaHue CTPYKTYp TaHHBIX

C6op, oOpaboTka, aHayM3 W OOOOIIECHUE PE3YJbTaTOB JKCIEPUMEHTOB U
MCCJIEI0BAHMI B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUHT

JlesiTenbHOCTD, HAINpaBJICHHAs HA pEIICHHE 3a/lad aHAJIMTHYECKOr0 XapakTepa,
MPEIOJIaTaoINX BHIOOP W MHOT0OOpa3ve aKTyalbHBIX CIIOCOOOB pEHICHUS
3a1au

CnocobeH neMOHCTPUPOBATH 0a30Bble 3HAHHUS MaTeMaTHYeCKMX H(HUJIH)
€CTeCTBEHHBIX HayK, MPOrpaMMHPOBaHUS ¥  HH(OPMALMOHHBIX
TeXHOJIOT Uil

NMmeeT npakTUYeCKUil ONBIT HAYYHO-HCCJIE0BATEIbCKON 1eATeJIbHOCTH B
00J1aCTH TOCTPOEHHSI MATEeMATHYECKHX MojeJieil, MpOorpaMMHPOBAHUS U
HH(OPMAIMOHHBIX TEXHOJIOT U

MeTtonbl aHanm3a U 000OIICHHUS OTCUYECTBEHHOTO U MEXIYHAPOIHOTO OIBITA B
COOTBETCTBYIOIIEH 00aCTH UCCIeI0OBaHUI

MeTonsl TpOBEACHHSI JKCIEPUMEHTOB U HAOMOIEHUH, 0O00OmeHus u
00paboTku nHpopmanuu

[IpuMeHATh METO/IBI aHATIN3a HAYYHO-TEXHUYECKON nH(pOpMaIun

AHanu3 BO3MOXKHOCTEH  peanu3anuu  TpeOOBaHMII K  MPOrpaMMHOMY
obecreueHnIo

OrneHka BpeMEHH U TPYJOEMKOCTH peau3aluu TpeOOBaHU K MPOrPaMMHOMY
obecreueHnIo

[IpoexkTupoBaHue CTPYKTYp JaHHBIX

Coop, oOpaboTka, aHamuM3 W OO0OOIICHHWE pPE3yabTATOB OSKCIICPUMEHTOB H
MCCJICI0BAaHMI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUI

[logroToBka mpeIoKEHUNW [JIi COCTABJICHHUS IUIAHOB M METOJMYECKHX
IporpaMM HCCIIEIOBaHUM U Pa3pabOTOK, MPAKTHUUECKUX PEKOMEHAAIMN IO
WCIIOJTHEHUIO UX PE3yJIbTaTOB

JlesiTenbHOCTD, HANIpaBJICHHAs HA pEIICHHE 3a/lad aHAJIMTHYECKOrO XapakTepa,
MIPEANOIArarouX BhIOOp M MHOToOOpasue aKkTyaJdbHBIX CIIOCOOOB peIIeHUs
3a/1a4

YMeer HaxoauTh, (QOPMYIHpPOBATH M pElIaTh CTaHJAPTHBIC 3a7a4d B
KOHKpeTHO! npo01eMHoi 001acTu

Mertoasl TpOBENEHUS OKCIEPUMEHTOB U  HAONIOJACHUM, O0O0O0OIIECHUS W
00paboTKH MHPOPMALIUU

[IpuMeHATh METO/IBI aHATIN3a HAYYHO-TEXHUYECKON nH(pOpMaIun
[IpoekTupoBaHue CTPYKTYp 1aHHBIX

Coop, oOpaboTka, aHaiM3 W OOOOIIECHUE PE3YJIHTATOB DJKCIEPUMEHTOB H
MCCJIETIOBAaHUM B COOTBETCTBYIOIIEH 00JIaCTH 3HAHHIMA

[ToaroToBka mpeIoKEHUNW [JIi COCTABJICHHUS IUIAHOB M METOJMYECKHX
IporpaMM HCCIIEJIOBAaHUM U Pa3pabOTOK, MPAKTHUECKUX PEKOMEHAAIMNA T0
WCITOJTHEHHUIO UX Pe3yJIbTaTOB

JesTenbHOCTh, HaIpaBJI€HHAs Ha pEUICHUE 3a/lay aHAJTMTUYECKOI0 XapakTepa,
MPEANOIATraoIuX BRIOOp W MHOT00Opasue aKTyaJdbHBIX CIIOCOOOB peIIeHUs
3a/1a4

2. CTpyKTYypa M coepkaHue TUCHUILTHHbI
2.1 PacnipenesieHue TPy10€MKOCTH JUCHUILIMHBI 110 BUIaM padoT

OOmiast TPYA0EMKOCTh AMCIUILUIAHBI cocTaBisgeT 5 3adeTHbix eauuul] (180 gacos), ux
pacmpezienieHue Mo BuaaM paboT MPeCTaBICHO B TAOIHIIE



Buasbl pador Bcero CemecTpsl
(4acel)
yacoB | 3

KonTakTHasi pa6oTa, B TOM YnCJIe€: 90,5 90,5
AyauTopHble 3aHATHS (BCero): 84 84
3aHTHS JISKIMOHHOTO THIA 34 34
J1a00paTOpHBIE 3aHATHS 50 50
MPAKTHYECKUE 3aHATUS
CEMUHAPCKHE 3aHSTHSI
HWuas koHTaKTHasi pagora: 6,5 6,5
KoHnTponb camocrosrensHoil pabotsl (KCP) 6 6
[Tpomexyrounas arrecrauus (MKP) 0,5 0,5
CamocTosiTeIbHAsi pad0Ta, B TOM YHCJIE: 53,8 53,8
CamocCTosITelbHOE ~ M3YYCHHE  pa3/ieNioB,  CaMOIIOJrOTOBKa
(mpopaboTKa U MOBTOPEHHE JIEKIIHOHHOTO MaTepHaa U MaTepuasa 40 40
Y4eOHUKOB M YIeOHBIX IMOCOOHH, MOATOTOBKA K JIAOOPATOPHBIM U
MPAKTHYSCKUM 3aHSITHSAM, KOJUIOKBHYMaM H T.J.)
IToaroToBKa K TEKyIeMy KOHTPOJIIO 13,8 13,8
KoHTpoab: 35,7 35,7
IToaroToBKa K 3K3aMeHY 35,7 35,7
Oomas gac. 180 180
TPYAOEMKOCTh B TOM YHCJie KOHTAKTHasi padoTa 90,5 90,5

3a4. e 5 5

2.2 Coneprxkanue QU CHUNINHBI

Pacnipenenenuie BU10B yueOHOM paOOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBI.
Pa3nensl (TeMbl) TUCIUILIMHEI, H3y4aeMble B 3 ceMecTpe (ouHas ¢opma)

KoaunyecTBo yacos
AyauTtopHas Bueayn
Ne HaumenoBaHue pasnienos (Tem) UTOpHAas
Bcero pabora
paborta
J | 113 JP | CPC
1 2 3 4 &) 6 7
OcHoBHbIE IOHATHSA U ONIpeencHus. MeTonbl
1. |peuieHus OCHOBHBIX THIIOB YPaBHEHUI NIEPBOTO 15 3 8 4
NOPSJKA.
2 YpaBHeHus, HE paspelICHHbIE OTHOCHTENLHO 6 3 3
IIPOU3BOJIHOM.
Teopemsl CyIeCTBOBaHUS U €JUHCTBEHHOCTH
3 pemenus 3agaun Komm uist oqHOTO ypaBHEHUsS U 8 4 4
" |cuctem auddepeHnuanbHbIX ypaBHeHu. CBoMCTBa
peLICHN TMHEWHBIX OJTHOPOJHBIX CUCTEM.
4.  |Pa3Hple ypaBHEHHUs IEPBOTO MOPSIKA. 10 6 4
dyHnaMeHTalIbHAs MaTpULla U €€ CBOMCTBA.
5 JInneliHbIe HEOTHOPOAHBIE CHCTEMBI. MeTox 5 3 3
BapHalMK IPOU3BOJIbHBIX IOCTOSTHHBIX IS
JIMHEWHBIX CHCTEM.
6 VYpaBHEHM, TOMYCKAIOLNE IOHMKEHUE MOPSIIKA. 8 4 4
) MeTo/1bl UX pelIeHHS.
Jluneiinble nuddepeHuanbHble YpaBHEHUS N-0ro
7 nopsiika. CBOKCTBA penIeHUH JTMHENHBIX 9 3 3 3
" |muddepeHnnanbHBIX YpaBHEHUH n-0ro HOPsIKA.
MeTo/ Bapuallii IPOU3BOJIbHBIX MOCTOSHHBIX.




Jluneitaple ogqHOpOIHBIE MU EepeHIATBEHBIC

8.  |ypaBHEHHS N-0TO MOPSIIKA C TOCTOSHHBIMU 11 4 3 4
koddurnmentamu. [Toctpoerne o01Iero penieHus.
Jluneitnble HeOgHOPOIHBIE AU depeHIIHaTbHbIC

9. |ypaBHEHHS N-0TO MOPSIKA C IOCTOSTHHBIMU 10 2 4 4
kodddunmentamu. [ToMCK 4aCTHOTO pelIeHus..
OnHoponHbie cucTeMbl Au(QepeHIraTbHbIX

10. |ypaBHEHHI C TOCTOSTHHBIMH KO3 UIIUCHTAMH. 11 3 4 4
IlocTpoeHue peleHus.

11 [Torck yacTHOTO pelIeHus: HEOTHOPOAHOM CUCTEMBI C 11 3 4 4
NOCTOSIHHBIMU K03 purimenTamu.
VYcroiuuBocTs 1o JIssmyHoBy. ['eomeTpuueckas

12. |unTepnperanus. Teopema JlsmyHoBa 06 10 2 4 4
YCTOMYHMBOCTH IO NIEPBOMY MPUOIHKEHHUIO.
IToBenenue TpaeKTOpHUil JIMHENHON OAHOPOJHOM

13. |cuctemsl guddepeHnnanbHbIX YpaBHEHH BTOPOTrO 13 4 5 4
HOPSIIKA C TIOCTOSSHHBIMU KOA( (DUITMCHTAMH.

14. |JIuneiiHBIC Pa3HOCTHBIC YPaBHEHUS BTOPOTO MOpsiAKa.| 6 3 3

15. |O630p mpoleHHOT0 MaTepraia U MpHeM 3aueTa. 3,8 2 1,8
UTOI'O no pazdenam oucyuniumsl 137,8| 34 50 53,8
KoHTtpoib camocTositenpHoM padoTel (KCP) 6
[Tpomexxyrounas arrecranus (MKP) 0,5
IToAroToBKa K TEKyIeMy KOHTPOJIIO 35,7
OO01mas TpyA0eMKOCTh IO JUCIUILTAHE 180 | 34 50 53,8

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapel, JIP — maGopaTopHbie

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

HaunmenoBanue pasacia

dopMa TeKyIero

Ne (remp) Coneprxanue pasena (TeMbI) KOHTpOS

1. |OcHOBHbIE MOHATHS U [MonsTre muddepeHnnanbHOro ypaBHEHHS U €r0 PEeIICHUs. T
onpenenenus. Meroasl  (3agaya Kowu. YpaBHEHUS C pa3aensiomUMUACS
peIeHust OCHOBHBIX nepeMeHHbIMHA. OTHOPOHbIE ypaBHEHUS. JInHeHHbIe
TUTIOB ypaBHEHUH ypaBHEHHS IIEpBOTO MOPSAKA. YPAaBHEHHS B IOIHBIX
[IEPBOTO MOPSIKA. nuddepeHmanax.

2. |Teopemsl Teopema cyniecTBoBanus U eAMHCTBEHHOCTH [lukapa nis T
CYIIECTBOBaHHUA U onHoTro M depeHanIbHOTO YpaBHEHHS U cucTeM. Teopema
€JUHCTBEHHOCTH cymectBoBanus Ileano. Teopema o r1agkocTy peleHui
pewenust 3anaun Ko |nuddepenunansupix ypaBHenuit. Teopema JlnyBuiuis s
JUISL OJHOTO YPABHEHUS U |IMHEWHBIX OJHOPOAHBIX cucTeM. [Tk TeopeM o cBocTBaxX
CUCTEM pelIeHUH TUHENHBIX OJHOPOJHBIX CHCTEM.

i depeHnnaTbHBIX
ypaBHeHuid. CBocTBa
peLIeHUI TUHEHHBIX
OJIHOPOJHBIX CHCTEM.

3. |DyHnameHranpHas [NonsTre PpyHaamMeHTanbHONH MaTpULBL. Y TBEPXKICHUE O T
MaTpuLa U €€ CBOWCTBA. |[IPEACTABIEHUM PELLICHUS HEOIHOPOAHON CUCTEMBI U
JInneitnpie caeacTBue u3 Hero. CBefeHne JIMHERHOTO
HEOJHOPOJHBIE CUCTEMBI. | I EpEeHIIaTIHFHOTO YPaBHEHHS N-0T0 MOpAIKa K THHEHHOM
MerTox BapuaIiu cucreme. Teopema CyIeCTBOBAHUS M €AMHCTBEHHOCTH
MIPOU3BOJIEHBIX pemrenus 3agaun Komu 1 mruHEHHOTO ypaBHEHHS N-0TO
MOCTOSIHHBIX ISl nopsiaxa.

JIMHEHHBIX CUCTEM.
4. |JIuneiinble [1aTh TEOpEM O CBOICTBAX PELICHUI JIMHEHHBIX OJHOPOAHBIX K

i pepeHnmanbHbIe i depeHnnaIbHbIX YpaBHEHUH N-oro nopsiaka. [ToHmkeHne




YpaBHEHHUS N-0T0
nopsnka. CpoiicTBa
peLICHUN TMHEUHBIX

i depeHInanbHBIX
YPaBHEHHUI N-0T0
nopsanka. Merog,
BapHaluy IPOU3BOJILHBIX
MTOCTOSIHHBIX.

nopsaka JIMHEHHOTr O OAHOPOAHOI'O zln(b(bepeﬂunanbﬂoro
YpaBHCHUA. Ilouck yacTHOTO peuicHusA HEOJHOPOAHOT O
YpaBHCHUA METOAOM Bapualluu MMPOU3BOJIbHBIX TOCTOAHHBIX.

5. |Jlunetinsie ogHOpoaHsle |[IpeacraBieHne oOMIETO PEMICHUS B CITydae Pa3iInIHbBIX
i depeHnnanbHbIe XapaKTEpUCTHYECKHUX YUCEI, B CIIy4ae KPaTHBIX
YPaBHEHHS N-0T0 XapaKTEpUCTHYECKHUX YUCEI U B CIIy4ae YPaBHEHHS C
MOpSAKA C TIOCTOSTHHBIME |BEIIECTBEHHBIMHU KO3 ¢urrieHTamMu. JlemMa o THHeHHOH
KO3 pHUIHCHTaMH. HE3aBUCHMOCTH (yHKIINH.

[MocTpoenue obuiero
peleHus.

6. |Jluneiinbie Mertoj HeonpeieNneHHbIX KO3Q(UIIMEHTOB ISl ITOKCKa
HEOJHOPOJHEIE YaCTHOTO PELICHUs IMHEHHBIX HEOHOPOJHBIX YPaBHEHUH C
i depeHnnanbHbIe MOCTOSTHHBIMU K0dddunrenramu. HepesoHaHCHBIN 1
yYpaBHEHHUS N-0T0 pe3oHaHCHbIH caydan. Citydall ypaBHEHHs C BEIECTBEHHBIMU
MOPsIJIKa C IIOCTOSTHHBIMU (KO3 (QUIIMEHTaMH.

KOd(ppHUIHCHTaMU.
[Touck yactHoro
pelleHHs.

7. |OmHoponHsle cucteMbl  |IIpencraBieHue OOLIETO PEIICHNS B CITydae MaTPHIBI IIPOCTOH
i epeHInanbHBIX CTPYKTYpBI, B ClTy4ae BEHIECTBEHHON MaTPHIBI U B CIy4ae
YpaBHEHHH ¢ MaTpHIB! 001Iero Biaa. MeTo ] HeoIpe eI HHBIX
MIOCTOSTHHBIMHU K03()(pUIMEHTOB MOUCKA OOILETo PELICHHs OJJHOPOJHOM
K03 (hpULHEHTAMH. CHCTEMBI C IMOCTOSTHHBIMU KO3 duIimeHTamu.

ITocTpoeHue peleHus.

8. |Ilomck yacTHOTrO MeTon HeolpeaeIeHHBIX KO3 (QHUIIUSHTOR IJIsI TOKCKA
pelIeH:st HEOJHOPOAHOM [4aCTHOTO peIIeHHsI HEOJHOPOAHOM CUCTEMBI C IIOCTOSTHHBIMU
CHUCTEMBI C MOCTOSIHHBIMH (K03 ¢unrenTaMu. HepezoHaHCHBIN, pe30HaHCHBIN U
KO3 punueHTaMU. BEILIECTBEHHBIN CIyYaH.

9. |YcTOH4HMBOCTH O Omnpenenenne ycroiunocty no JlsmyHoBy. CBenenue
JIsnmyHoBY. HCCIIEI0BaHNs yCTOMYNUBOCTH HEHYJIEBOIO PELICHUS K
I'eomerprueckas HCCIIEJOBAaHUIO YCTOMUMBOCTH HYJIEBOTO pemenus. Kpurepuit
unTepnpetanus. Teopema|Paycca-I'ypBuna.

JIsmyHoBa 00
YCTOHUYHBOCTH 11O
TIepBOMY IPHOIMKEHHIO.
10. |IloBenenwue TpackTopuii |Bum ocoboit Touku: y3ei, cemio, Gokye, rnentp. Ciaydan
JIMHEIHOW OTHOPOAHOM  |IMKPUTUYECKOIO U BBIPOKICHHOIO y3I1a.
CHUCTEMBI
i depeHInanbHbIX
YPaBHEHUH BTOPOTO
MOpSAKA C TTOCTOSHHBIMHU
KO3 puIreHTaMH.
11. |JIuneitnsie pazHocTHEIe |LLlecTb TeOpeM O JIMHEHHBIX PA3HOCTHBIX YPaBHEHHSX BTOPOTO

YpaBHEHHsI BTOPOTO
TIOpSIIKA.

nopsaka. O,I[HOpOI[HBIe Pa3HOCTHBIC YPABHCHUA BTOPOT'O
nopsaaKa ¢ MOCTOAHHBIMU KOSq)(I)I/IL[I/IGHTaMI/I.

Ipumeuanue: JIP — omuem/3awuma nabopamophoii pabomoi, KII
Kypcoeoti pabomsi, PI'3 - pacuemno-epaguueckoeo 3adanus, P - nanucanue pepepama, 3 - scce, K - konnokeuym,

T — mecmuposanue, P3 — pewenue 3a0ay.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmotpeHsl.

2.3.3 JlaGopaTopHbIe 3aHATHS

- gvlnoiHeHue Kypcosozo npoexma, KP -



®opMa TeKylero

pazacAromuMucsa N€PEMEHHBIMU U
IIPUBOIANIMECA K HUM.

pasaesIromuMucsa NEPpEMEHHBIMU U
IIPUBOAANIAECA K HUM.

Ne HaumenoBaHue pa3ena (TeMbl) HaumeHnoBanue n1abopaTopHbIX padoT
KOHTPOJISI
1 2 3 4
1. | YpaBHeHuUs C pa3lieieHHBIMU U VYpaBHeHUs ¢ pa3aeeHHBIMU U IIpoBepka BHITONTHEHUS

J1abopaTopHON paboThI

2. | OmHOpOIHBIE YpaBHEHHS U
HPHUBOJSIIHECS K HUM.

OpHOpOIHBIE YpaBHEHUS U MPUBOISAIIAECS K
HHM.

IIpoBepka BBIIOJHEHUS
71200paTOPHOH pabOThI

3. | JluneiiHpIC ypaBHEHUS IEPBOTO
TOpsiKa, ypaBHEHUS bepHynm u
PukkaTH, METOBI MX PEIICHHUS.

JIuneitHble ypaBHEHUS IEPBOTO NOPSIKA,
ypaBHeHust bepHynnu u Pukkatu, MeToab! ux
pelIeHusL.

IIpoBepka BBIIOJHEHUS
nabopaTopHOH PabOTHI

4. | YpaBHEHHS B OJHBIX
muddepeHnranax u IpuBOISAIIHECS K
HuM. HTEerpUpyromui MHOKHUTEIb.

YpaBHEHUS B MOTHBIX TU(QepeHIrnarax u
npuBosLrecs K HUM. MHTerpupyromuii
MHOXKUTEJb.

IIpoBepka BBIIOJHEHUS
KOHTPOJILHOH paboThI

5. | YpaBHeHuUs, He pa3pelIcHHbIC
OTHOCHUTEJIBHO ITPOU3BOTHOM.

VYpaBHeHUs, HE pa3pelIeHHbIe OTHOCUTEIHHO
IIPOU3BOJHOM.

[IpoBepka BBITOTHEHHS
J1abopaTopHOU paboThI,
pOBEpKa KOJUIOKBHYMa

nopsaka. MeTO)II)I HX pClICHUA.

nopsaka. MeTO[[I:-I HX peUICHMA.

6. | Pasublc ypaBHEHHS IIEPBOro mopsiika.  |Pa3Hble ypaBHEHUS IEPBOTO MOPSIKA. IIpoBepKa BHIMOTHEHHS
71a00paTOPHOI PabOTHI
7. | YpaBHEHuS, IONyCKAONIUe TOHIKEHNE |YpaBHEHHUS, IOIYCKAIOIIKE TIOHIDKEHHE IIpoBepka BbIIOIHEHUS

KOHTPOJIbHOM PabOoTEHI

8. | JIuHeliHblE OTHOPO/IHBIE YPABHEHUS C
MOCTOSIHHBIMHU K023 puImeHTaMHu.

JIuneiiHble 0OJHOPOIHBIE YPAaBHEHHUS C
MOCTOSIHHBIMH KO3()(DULIMEHTaMH.

IIpoBepka BbINOIHEHUS
71a00paTOPHOI PabOTHI

9. | JIuHeliHble HEOAHOPOIHBIC YPABHEHUS
C TIOCTOSTHHBIMH KO3 PHUIIIECHTAMU.
ITonck 4acTHOTO pelIeHHs.

JIuneiinble HEOJHOPOIHBIE YPABHEHUS C
MOCTOSTHHBIMH K03 punmentamu. [Tonck
YaCTHOTO PELICHUSI.

IIpoBepka BbINOIHEHUS
nabopaTopHO PabOTHI

TOYKH.

10. | Metop BapHanyy MPOU3BOIBHBIX MeTon Bapraiiyl MPOU3BOJIBHBIX IMOCTOSTHHEIX |[IpoBepka BBITIOTHEHUS
MTOCTOSTHHBIX JUTSI HEOTHOPOIHBIX U HEOTHOPOIHBIX UG P epeHITHaTHHBIX nabopaTopHOH PabOTHI
Qg QepeHIraANbHBIX YPaBHEHHI. YpaBHCHH.

11. | Jlunetinsle ypaBHEHUS C IepeMeHHBIMH |JIMHEHHBIC ypaBHEHNUS C ITEPEMEHHBIMH [IpoBepka BEITIOTHEHUS
kodpdummrenTamu. Popmymna kodpPrunuenramu. Gopmyna OCTporpaacKoro [KOHTPOIHHOM paboThI
Octporpaackoro — JInyBHIIIs. — JInyBus.

12. | JIlunelinbie OJHOPOIAHBIC CUCTEMBI C JIvHeliHbIe OTHOPOIHBIE CUCTEMBI C IIpoBepka BbINOIHEHUS
MOCTOSIHHBIMU K03 hurimeHTamu. MOCTOSIHHBIMH KO3(h(DULIMEHTAMH. J1a0opaTopHOU paboThI
CoOcTBeHHBIE BeKTOpa U cOOCTBeHHBIE |COOCTBEHHBIE BEKTOPA M COOCTBEHHBIE
3HAYCHUS. 3HAYCHHUS.

13. | Jlunelinble HEOHOPOAHBIE CUCTEMbI ¢ |JIMHEHHbIE HEOJHOPOIHBIE CUCTEMBI C IIpoBepka BBIIOJIHEHUS
MOCTOSTHHBIMU K03 durimeHTamu. MOCTOSIHHBIMH K03 dunrenramu. [Tonck nabopaTopHOH PabOTHI
ITonck 9acTHOTO pelIeHusl. JaCTHOTO PEIICHUS.

14. | Meton BapHanyu NPOU3BOIBHBIX Metoa BapHaIliy IPOU3BOJIBHBIX MOCTOSHHBIX |[IpoBepKa BHITOIHEHUS
MTOCTOSTHHBIX LTSI JTMHEHHBIX JUTSL THHEHHBIX HEOAHOPOIHBIX CUCTEM. nabopaTopHO PadOTHI
HEOTHOPOIHBIX CHCTEM.

15. | VYcroitunBocts. MccnenoBanue Ha YceronunBocts. Mccaenosanue Ha IIpoBepka BBITOJTHEHUS
YCTOHYHBOCTH TI0 TIEPBOHAYATIEHOMY YCTOIYUBOCTB 110 TIEPBOHAYATHHOMY KOHTPOJILHOH paboTEHI,
npubmmkenuto. MccnenoBanue Ha npubimkeruto. VccnenoBanue Ha MPOBEpKa KOJJIOKBIyMa
YCTOHYHBOCTE C OMOMIBIO () YHKITHA YCTOHYUBOCTE C MTOMOIIBIO ()YHKIIUN
JIsnyHoBa. JIsnyHoBa.

16. | ITomoxxeHNEe paBHOBECHSI. [Monoxenne paBHOBecus. UccnenoBanue Ha  ([IpoBepka BEITOITHEHHS
HccnenoBanne Ha yCTOHYUBOCTD YCTOIUMBOCTD HYJIEBOTO PEILICHHS. nabopaTopHOH PabOTHI
HYJICBOTO PEIICHUsI.

17. | Ocobsbie Touku. NccnenoBanue ocoboit  |Ocobbie Touku. MccnenoBanne oco6oii Touku. ([IpoBepka BEITOTHEHHS

712060paTOPHOH pabOTHI

Ipumeyanue: JIP — omuem/3awuma nabopamopuoiu padbomwvi, KII

- evlnosiHeHue Kypcosoeo npoekma, KP -

Kypcosou pabomsi, PI'3 - pacuemno-epaghuueckoco 3aoanus, P - nanucanue pegpepama, 3 - scce, K - xornoxsuym,

T — mecmuposanue, P3 — pewenue 3a0au.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)

He npegycMmoTpensl.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0ecneYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)




[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS
JMCITUTLUTHHBI IO BBITOJHEHHIO CAMOCTOSITEIbHON

Ne Bung CPC paboThI

1 |CamocTosTenpHOE HU3YUCHUC pa3acCiioB, Mertoauueckue YKa3aHuda 10 OopraHu3anuvun

CaMOIIOATr0TOBKa (ITpopaboTKa u CaMOCTOSITENIbHOM ~ paboThl MO  JAUCLHUIUIMHE
MOBTOpPEHHE JICKIIMOHHOTO MaTepuana u |«AuddepeHnuansapie YpaBHEHHSI,
MaTepuaia y4eOHUKOB U Y4eOHBIX YTBEPKICHHbBIE kadenpoit MIPUKIIATHOM

1ocoOuii, MOAroTOBKA K Ja00OpaTOPHBIM |MaTeMaTHKH, MpoTokoia Ne7 ot 18.04.2018 r.
U MIPAKTHYECKUM 3aHITUSAM,
KOJUJIOKBUYMaM M T.1.)

Y4eOHO-MeTOIUYECKUE MaTepuaibl Il CaMOCTOSITENIbHON pPabOThl O0yYaromMxcs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOU popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaiis.

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOI'O TIOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTUH
B cootserctBuM ¢ TpeboBanusMu PI'OC B mporpamma JUCHMIUIMHBI MIpeTyCMaTpUBAET
UCTIOJIB30BaHUE B YYEOHOM IIpoOIlecce CIEAYIOMUX 00pa3oBaTENbHBIE TEXHOJIOTUU: UYTCHHE
JEeKIMA C HCMOJb30BAHUEM MYJIBTUMEAUUHBIX TEXHOJOIMH; METOJ MalblXx Tpymnm, pa3dop
NPaKTUYECKHUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCTIONB3YIOTCS CIEAYIOIUe 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHHMKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOM, HEOOXOIMMOM AJist
a/IanTallii K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHONH KOMMYHHMKAIIUH.

— TexHonorust pazHoypoBHeBoro (auddepeHInpoBaHHOr0) O0Y4YeHHUs — MpeAroiaraer
OCYIIIECTBIICHUE T03HABATEIILHOW NEATEIFHOCTH CTYACHTOB C YUYETOM WX HWHAWBUIYAIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOpPYECKUN
noreHnman. Co3gaHWe W WCIOJIB30BAHUE TUATHOCTHYECKUX TECTOB SIBIISIETCS HEOTHEMIIEMOM
YaCThIO JaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOTO OOyYeHUS — TMpelycMaTpuBaeT JeNeHHE COJep KaHus
TMCIIATUTMHBL Ha JOCTaTOYHO aBTOHOMHBIE pa3fenbl (MOAYIIH), MHTETPUPOBAHHBIC B OOIIHIA
Kypc.

— MHudopmannonHo-koMMyHuKanmonnele TexHonorun (MKT) - pacmupstor pamku
00pa30BaTeNLHOTO TPOIIECcCa, MOBBIMAS €r0 MPAKTUYECKYI0 HAINPaBIEHHOCTh, CHOCOOCTBYIOT
UHTCHCU(UKAIIMM CAMOCTOSATENIbHOM padOThl y4yallMXCsl M TOBBILIEHHIO I103HABaTEIbHON
aktuBHOCTH. B pamkax KT Beiaenstorcs 2 Buga TEXHOJIOTUIA:

— TexHONOTHSI WCHOJB30BAHUS KOMITBIOTEPHBIX TMPOTPaMM — TMO3BOJIsIET A(h(HEKTUBHO
JIOTIOJTHUTP TIPOIecC O0YUESHHS SI3BIKY HA BCEX YPOBHSX.



— VHTEepHET-TEeXHOJOTMH — MPEAOCTABISAIOT IIUPOKUWE BO3MOXKHOCTH Ui IOUCKA
uHpOpMaLnH, pa3pabOTKA HAYYHBIX POEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUM.

— TexHonorust MHAWBUAYAIN3alUN OOYYEHHMS — IIOMOTACT PEANNU30BHIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBIM MOJXOJA, YYUTHIBAS HWHIMBUAYAIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
y4aluxcs.

— [IlpoexTHass TEXHONOTHSI — OpPUEHTHPOBAHA HAa MOACIHPOBAHHE COIHAIBLHOTO
B3aMMOJICHCTBHS yYalllUXCsl C IEJIbI0 pElIeHUs 3a/ladyd, KOTOpas ONpEeNessieTcs B paMKax
npo¢eCCHOHATBLHOMN MOATOTOBKH, BBIACTSI TY UM UHYIO MIPEIMETHYIO 00JIaCTb.

— Texunonorust oOy4eHUsI B COTPYIHUYECTBE — pEaTM3yeT HJCI0 B3aUMHOTO OOy4YEeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIlCHUE
yueOHBIX 3ajau.

— MHrpoBas TeXHOJIOTHSI — TO3BOJIAECT PAa3BHBATh HABBIKM PACCMOTPEHHS psa BO3MOXKHBIX
CIoco00B peleHus nMpodieM, aKTUBU3UPYS MBIIIJICHHE CTYJEHTOB M PACKPhIBasl JTUUYHOCTHBIN
NOTEHLMAJT KaXJI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH IJMYHOCTH, CIIOCOOHOW KPUTHYECKH OTHOCUTHCS K HWH(GOpMalUU, YMEHHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommuiekcHoe wHcIonb30BaHHEe B y4E€OHOM IMPOLIECCE BCEX BBIINICHA3BAHHBIX TEXHOJIOTUN
CTUMYIIUPYIOT JMYHOCTHYIO, HHTEUIEKTYalbHYI0 AaKTHBHOCTb, Pa3BHBAIOT II03HABATEIbHBIC
MPOLECChl, CIOCOOCTBYIOT (HOPMHUPOBAHHIO KOMIIETEHIMI, KOTOPBIMU JIOJDKEH 00JaaaTh
OyyIIHMI CTICIIUAIHUCT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTHI BKIIOYAIOT B Ce0sI:

— pabota B MalbIX rpymnmnax (KOMaHe) - COBMECTHasl ACSITENbHOCTb CTYACHTOB B TpPYIIIe
MOJI PYKOBOJICTBOM JIMJI€pa, HAIpaBlieHHAs HA pelleHue oOIed 3aaud MyTEM TBOPUYECKOTO
CIIOKEHHSI Pe3yIbTaTOB MHIMBUYaTIbHONW paOOThI YJIEHOB KOMAH/IbI C AEJIEHUEM MOJIHOMOYHUI U
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHS - WHAMBHIYyaIbHAs WIH KOJUIEKTUBHAS JESTEIBHOCTD 110 0TOOPY,
pacHpenesIeHnI0 U CUCTEMaTU3allud MaTepuasa 1o OIpe/elIeHHON TeMe, B pe3yibTare KOTOPOu
COCTaBIISIETCS POCKT;

— aHalu3 KOHKPETHBIX CUTyallMi - aHalIMu3 peajibHbIX MPOOJIEMHBIX CUTYallMi, MMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NesSTeNTFHOCTH, W MOWCK BapHaHTOB
Jy4YIIUX PELIECHUN;

— pPa3BUTHE KPUTUYECKOI'O MBIIUIEHUS — oOpa3oBaTeNbHas JeATeNbHOCTh, HalpaBJIeHHAs
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUICHUS, CIOCOOHOTO BBHIIBUHYTH
HOBBIE UJIEU U YBUJETh HOBbIE BO3MOKHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3ajad ¥ CUTyallMii [IMPOKO HCIIONB3YeTCs Kak
npernojiaBaTesaeM, Tak U CTyJA€HTaMHM BO BpeMs JIEKIMH, JTaOOpaTOPHBIX 3aHATHH U aHalIn3a
pe3yabTAaTOB CaMOCTOSITENBHOM pabOThl. DTO OOYCIOBJIEHO TEM, YTO MPH HCCICIOBAHUU M
pELICHUH KaKJOM KOHKPETHOW 3aJaud HMeeTcs, Kak IpaBHJIO, HECKOJIBKO METOOB, a 3TO
TpebyeT pa3zbopa 1 OIEHKHU 1I€JI0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

C ToukM 3peHHMs TPHUMEHSAEMBIX METOJIOB MCIIOJB3YIOTCS KaK TpaJUIMOHHbIE
UHPOPMALIMOHHO-O0BSCHUTENbHBIE JIGKIIMMA, TaK W WHTEpAaKTUBHAS I0Jlaya Marepuaia ¢
MYJIbTUMEINIHON cucTeMoil. KoMIbIOTEpHBIE TEXHOJOIMH B JAHHOM Cilydyae 00ecrneunBaroT
BO3MOXXHOCTh Pa3HOIUIAHOBOTO OTOOPA)KEHUSI aJTOPUTMOB U JIEMOHCTPAIMOHHOTO MaTepHaa.
Takoe coueTaHue MO3BOJSAET ONTHMAJIBHO HCIOJIB30BAaTh OTBEJCHHOE BpPEMS M PACKPBIBATH
JIOTHKY ¥ COJIEp)KaHHE JUCIUTUTAHBL.

Jlekuuu mpencTaBisIOT  co00i  cucTemaTHueckue 0030pel  aupdepeHInanbHbIX
YpaBHEHUM.

JIaGopaTopHoe 3aHATHE MT03BOJIIET HAYYUTh CTYJE€HTA IPUMEHATh TEOPETUIECKUE 3HAHUS
NP PEUNICHHd W WCCIECIOBAHWM KOHKPETHBIX 3anad. JlaGopaTopHble 3aHSATHS MPOBOMIATCS B
TPaaUIMOHHBIX ayauTopusx. ITomxox pa3dopa KOHKPETHBIX CHUTyallMi IIMPOKO HCIOIB3YETCs
KaKk T[perojaBaTelieM, TaK W CTYACHTAaMH TIPH TPOBEIACHWM aHajh3a pe3yJbTaToB



CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOLECCE HCCIEAO0BaHMS YacTo
BCTPEUAIOTCS 3a/a4yM, JJIs KOTOPBIX €IUHBIX MOAXOAO0B HE cyliecTByeT. Kaxnas KOHKpeTHas
3ajjaya MpU CBOEM HMCCIEIOBAaHMM HMMEET MHOXKECTBO IOJXOA0B, a 3TO TpedyeT pazdopa u
OLICHKH LIE€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

JUid JMI ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 30POBbsS IIPELYCMOTPEHA OPraHU3aLMs
KOHCYJIBTALIMMI C MCIOJb30BAHUEM JIEKTPOHHOM IIOYTHI.

KOJINYeCTBO
Hcnonp3yemble HHTEPAKTUBHBIE 00pa30BaTebHbIE
CEMeCTp BI/I}] 3aHATHUA I/IHTepaKTHBHI)IX
TEXHOJOI'UHU
4acoB
[TpakTuyeckue 3aHATHS B pexuMax
3 JI, JIP, CPC | B3aMOJECHCTBHS «IpEIoJaBaTeb — CTYIACHT» M 137,8
«CTYJICHT — CTYJICHT»
HTroro

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3zanamus/cemunapol, JIP — nabopamopuuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3aganust U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOThl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM IOWCKAa WH(OPMAIMM, YMEHHsS CaMOCTOSITEIBbHO DAcIIUpATh W YIIIyOJdsTh 3HAHUS,
MIOJTy9YECHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHIH.

[Toaxon pa3dopa KOHKPETHBIX CHUTyallMd IIMPOKO HCIIOJIB3YETCSl KaK MpErojaBaTeseM,
TaK ¥ CTyJ€HTaMH TPHU MPOBECHUN aHATIN3a PE3yJIbTaTOB CAMOCTOSTEILHON paOOTHI.

JInst i, ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI IPEIYCMOTPEHA OpraHU3alHs
KOHCYJIbTAIMH C UCIIOJIb30BAHHEM DIICKTPOHHOMN TTOYTHI.

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIBLHOTO amIapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jlnist Il ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

4, OIICHO‘-IHLIC H METOAUICCKHUE MaTEePHUAJIbI

4.1 OueHoyHble CpeAcTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAeMOCTH H
NMPOMEKYTOYHOH aTTecTAUH

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHU I oOyuarommxcs, OCBOMBIIUX IporpaMmy yueOHoM JUCHUILTUHBI
«Auddepennmanbable ypaBHEHUS».

OneHoYyHbIE CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Uil MPOBEACHUS TeKylIero
KOHTPOJIsE B (opMe OIpoca, PasHOYPOBHEBBIX 33/JaHUN M NMPOMEKYTOUYHOW aTTeCTALMM B
¢dbopMe BONPOCOB U 3aJJaHUI K IK3aMEHY, 3aUeTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LIS TOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHHE TEXHUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMA OCOOEHHOCTSIMU;




— TIpY HEOOXOAUMOCTH JIJIsl 00YJArOIIUXCSI ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
W UWHBAJUAOB TpOLEypa OILCHUBAHUA PE3YJIbTaTOB OOyYEHHUs M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oreHUBaHUSI Pe3yIbTATOB OOYYCHHUS WHBAIUIOB U JIUIl C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JUuist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.
Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:
— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

HaHHHﬁ MNEPCUCHb MOXKCET OBITE KOHKPCTU3HUPOBAH B 3aBUCHMMOCTH OT KOHTHHI'CHTA

o0yJaroumxcs.

CprRTypa OLHCHOYHBIX CPEACTB IJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTTeCTallun

Ne Kox n HauMmeHoBaHME OLICHOYHOIO CPECTBA
- HalMEHOBaHUE Pesysprarel 00y4eHus . IIpomesxyTouHas
/I Texymuit KOHTPOIIb
UHAUKaTOpa aTTecTanus
Ocnosnble onsatus | UJ-1.0T1K-1 YcrHbIH onpoc, npoBepka Bomnpoc Ha
U OIIpENETICHUS NI-2.0I1K-1 CaMOCTOATEIIBHON sK3ameHe 1-3
1 | Teopun WJ1-1.0I1K-2 HeayIUTOPHOI paboThI,
muddepenunansupix | MJ1-2.011K-2 KOHTpOJIbHasi paboTa 1o
ypaBueHuii neporo | MJI-1.ITK-1 TEME
MTOPSITKA. Na-2.11K-1
Teopemsl NJa-1.0I0K-1 YeTHBIi onpoc, npoBepka Bormpoc Ha
CYILIECTBOBAHUS U Na-2.0I1K-1 CaMOCTOSITEIbHON sKk3amene 4-7
€IMHCTBEHHOCTH NJ-1.0I0K-2 HeayIUTOPHOU paboOTHI
2 peLIeHus 3a1aun Na-2.0I1K-2
Komm mist ogHOTO Wa-1.11K-1
ypaaenus u cuctem | UJ-2.T1K-1
muddepeHnIraTbHBIX
YpaBHEHHUH.
CaotictBa pemenuii | MJI-1.011K-1 VYcrHbIl onpoc, npoBepka Bomnpoc Ha
JIMHEHHBIX nJ1-2.011K-1 CaMOCTOSITEITbHOM sk3amene 3-10
3 | OAHOPOAHBIX NJI-1.0I0K-2 HeayJIUTOPHOU paboThI
CHCTEM. Na-2.0I1K-2
nJa-1.11K-1
nJa-2.11K-1
DyHaMEHTaJIbHAs Na-1.0I0K-1 YcTHBIH onpoc, MpoBepKa Bormpoc Ha
MaTpula u eé NJ-2.0IK-1 CaMOCTOSTENIbHON sk3amene 11-12
4 CBOWCTBA. NJ-1.0I0K-2 HeayIuTOPHOU paboOTHI
Jluneitnpie Na-2.0I1K-2
HEOJHOPO/IHbIE WNI-1.11K-1
CHCTEMBI. Na-2.11K-1
JIuneiinbie N-1.0IK-1 YcrHbll onpoc, MpoBepKa Bomnpoc Ha
muddepennmansusie | M/1-2.011K-1 CaMOCTOSITEIbHOM sx3amene 13-17
ypaBHEHHUs N-0ro NJI-1.0I1K-2 HeayIuTOPHON paboOTHI
nopsiaka. Metox NJI-2.0I1K-2
5 BapUalu WNI-1.11K-1
IIPOU3BOJIbHBIX na-2.IK-1
MOCTOSIHHBIX JUIS
HEOJHOPOIHOTO
ypaBHEHHS N-0ro
HOPSIKA.




Jluneitnbie UJ-1.0I0K-1 YcTHbIH onpoc, mpoBepka Bormpoc Ha
OJHOPOJAHBIE Na-2.0I1K-1 CaMOCTOSITEILHOM sk3amene 18-20
muddepenunansusie | M/1-1.011K-2 HeayIUTOPHOI paboThl,
ypaBHEHHU N-0ro NJ1-2.0I1K-2 KOHTpOJIbHasi paboTa 1o
6 MopsiJIKa C Wa-1.I1K-1 TEME
MOCTOSIHHBIMU na-2.I11K-1
KodppunreHTaMu.
ITocTpoenue
00IIeTo penicHHs.
Heomuopoansie NJa-1.0I0K-1 YcTHEIH onpoc, mpoBepka Bonpoc Ha
YpaBHEHHS C NJ1-2.0I1K-1 CaMOCTOSATEIBHOM sk3amene 21-23
7 | mocTosHHBIMK NJ-1.0I0K-2 HeayIuTOPHOU paboTHI,
Ko ppunreHTaMu. NA-2.0I0K-2 KOHTPOJbHAS padoTa 1o
ITouck vyactHOrO na-1.I1K-1 TeMe
pElICHUSL. na-2.I1K-1
CaolicTBa HyJNeH WJI-1.0I0K-1 YcTHbIM onpoc, IpoBepka Bomnpoc Ha
peleHus NI-2.0I1K-1 CaMOCTOSITEIbHOM sKk3amene 24-27
muddepenumansaex | M/1-1.011K-2 HeayJIUTOPHOI paboThI
YpaBHEHHIHA. NJI-2.0I0K-2
8 | Teopema lITyp™ma. na-1.I1K-1
Pemenune muueinsix | U-2.T1K-1
mudQepeHIraTbHBIX
YpaBHEHHI ¢
MIOMOIIBIO PSIIOB.
3aBUCUMOCTh Na-1.0I0K-1 YerHBIi onpoc, npoBepka Bormpoc Ha
peleHus oT NJ1-2.0IK-1 CaMOCTOSTENLHON sk3amene 28-30
g | HAUAIBbHBIX WJ1-1.0I1K-2 HeayIUTOPHOI paboThI
3HauYCHUHN U NJI-2.0I0K-2
[1apaMeTpoB. na-1.I1K-1
nJ-2.11K-1
OnHopoHBIE NJa-1.0IIK-1 YcTHBI Onpoc, IPOBEpPKa Bompoc Ha
cucrembl tuHelHbIX | MJI-2.0I1K-1 CaMOCTOSITEIbHOM sKk3amene 31-33
muddepenunansupix | M/1-1.011K-2 HeayIUTOPHOI paboThl,
10 YpaBHEHHI ¢ N-2.0I0K-2 KOHTPOJIbHAS paboTa 1o
MTOCTOSTHHBIMH Na-1.11K-1 TeMe
K03 puueHTaMu. na-2.I11K-1
ITocTpoenue
00IIIero pereHusl.
Jluneiinbie Na-1.0I0K-1 YcTHBIH onpoc, MpoBepKa Bormpoc Ha
HEOJIHOPOAHbIE Na-2.0I1K-1 CaMOCTOSITEIbHOH sk3ameHne 34-35
CUCTEMBI C WJ1-1.0I1K-2 HeayIuTOpHON paboTHI,
11 | mocTOSSHHBIMHU NJI-2.0I0K-2 KOHTPOJIbHAsI paboTa 1o
k03¢ dHULneHTaMu. na-1.I1K-1 TeMe
[Touck wactHOTO Na-2.11K-1
pelIeHHUS.
YcroituuBocTh 1o Na-1.01K-1 VYcrHbIl onpoc, npoBepka Bomnpoc Ha
JIanyHOBY. NJ-2.0IK-1 CaMOCTOSATENbHON sK3aMeHe 36-38
T'eomerpuueckas NJ-1.0I0K-2 HeayIuTOPHOU pabOTHI
MHTEpIIpETALHSL. NA-2.0I0K-2
YcToiunuBoCTh Wa-1.11K-1
19 | HY/IEBOTO pemierus na-2.I11K-1
OJIHOPOAHOM
CUCTEMBI
g depeHIanTbHbIX
YpaBHEHMH €
MOCTOSIHHBIMH
Ko punmeHTaMu.
Jlemma JlamyHoBa. N-1.0IK-1 YcrHbll onpoc, MpoBepKa Bomnpoc Ha
Teopema Yeraena. Na-2.0I0K-1 CaMOCTOSATENIFHON sk3aMene 39-41
13 | YcroitunBocTts o NJI-1.0I1K-2 HeayJIUTOPHOI paboThI
HEPBOMY NJ1-2.0I1K-2
PUOIMKEHUIO. nJa-1.11K-1




nja-2.11K-1
IToBenenue NJ1-1.0IK-1 VYcTHBIM onpoc, npoBepka Bonpoc Ha
TpacKTOpU NJ1-2.0I01K-1 CaMOCTOATEIIBHOI sk3ameHe 42-45
JTUHEHHON NJ1-1.0I1K-2 HeayJIUTOPHOI paboThI
OJTHOPOIHO NJI-2.0I1K-2
14 | cuCTEMBI WI-1.11K-1
muddepenmmanpapx | U-2.11K-1
YpaBHEHHUI BTOPOIO
HopsiKa ¢
MOCTOSTHHBIMH
k03¢ PpHLnEeHTaMU.
HesripoxxneHnsie WJ-1.0I0K-1 YcTHBIM onpoc, IpoBepka Bormpoc Ha
MOJIOKEHUS Wa-2.0I1K-1 CaMOCTOSITEIbHOM sKk3amene 46-48
paBHOBECUS WJ1-1.0I1K-2 HeayJIUTOPHOI paboThI
aBTOHOMHOI WJI-2.0I0K-2
15 | cucremsl BToporo nJa-1.11K-1
TOPSI/IKA. -2 11K-1
YcTonunBOCTB
MEPHOANIECKUX
peIIeHUH.
Kpaesble 3agaun. Na-1.0I0K-1 YerHBI onpoc, npoBepka Bormpoc Ha
Na-2.0IK-1 CaMOCTOSITEIIbHOM sK3aMeHe 49-52
16 NJ-1.0I0K-2 HeayIuTOPHOU pabOTHI
WJ1-2.0I1K-2
nJ-1.11K-1
nJ-2.11K-1
YpaBHeHu: € NJa-1.0IIK-1 YcTHBI Onpoc, MPOBEpPKa Bompoc Ha
YaCTHBIMU nJ1-2.011K-1 CaMOCTOSITEIbHOM sK3amene 53-55
17 | MPOHM3BOAHBIMHU WJ1-1.0I1K-2 HeayIUTOPHOI paboThI
MIEpBOTO MOPSAKA. WJ1-2.0I1K-2
nJa-1.11K-1
nJ-2.11K-1

IMoka3aTenu, KpUTEPHUH U HIKAJIA OLeHKH c()OPMUPOBAHHBIX KOMIIETEH Mt

CootBercTBe INMOPOrOBOMY VPOBHIO OCBOCHMS KOMIIETEHLIHMH IUIAHUPYEMBIM
pesyiabTataM OOYy4YeHHs U KpHUTEpHUsM UX OLIGHUBaHUS (OIEHKA: Y/IA0BJIETBOPHUTEIbHO
/3a4TeH0):

OIIK-1 Crnoco0eH npuMeHATh (pyHIaMEHTANbHbIC 3HAHUS, NOJY4YCeHHbIC B 00J1aCTH
MAaTeMaTH4YeCKUX W (MJIHM) eCTeCTBEHHbIX HAayK, U HCHOJIb30BATH HX B
NnpodeccHoHAIBLHOM e TeJIbHOCTH

na- IIpumensier (QyHaameHTanbHble 3HAHUS, MOJYYeHHble B  o00jacTu

1.0IIK-1 maTemMaTH4yecKUX M (WJIH) €CTECTBEHHBIX HAYK NPH NMOCTPOCHMH MOjeJiell B
3aJ]aHHOI NpeaMeTHO| 00J1acTH

3HATh: Mertoapl aHanu3a U 00OOIIEHUS OTEUECTBEHHOTO M MEXIYHApOJHOTO ONbITa B
COOTBETCTBYIOIIEH 001aCTH MCCIIeIOBAHUM
Mertoabl IpoBeieHNs HKCIIEPUMEHTOB U HaOroAeHuH, 000011IeHns 1 06paboTKH
nHpopManuu

YMETh: [TpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBAHUN
Hcnonb30BaTh CyniecTBYIOIINME TUIIOBBIE PEIICHUS U 11a0JIOHBI TPOEKTHPOBAHUS
MPOrpaMMHOT0 0OecreueHust
[IpuMeHsTh METO/IBI aHANIN3a HAYYHO-TEXHUUECKOH HHpOpMaIIN

BIaJeTh:  AHaJIM3 BO3MOKHOCTEH pean3alui TpeOOBaHUN K MPOrpaMMHOMY 00eCIeueHUI0
[IpoekTupoBaHue CTPYKTYp JaHHBIX
C6op, obOpaboTka, aHanu3 H O000OILIEHHE pPE3yIbTaTOB 3KCIEPUMEHTOB H
WCCTIEIOBAaHMI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUHT
JlesiTenpHOCTh, HaNpaBiI€HHAs Ha pELICHHME 3ajad aHAJIUTHYECKOIO XapakTepa,




2.0IIK-1

3HaTh:

YMETB:

BJIAJCTh:

OIIK-2

1.0IIK-2

3HaTh:

YMETh:

BJIAJCTh:

-
2.0IK-2

3HATh.

MPEATNOJaralouX BBHIOOP M MHOTO00pa3We aKTyalbHBIX CIOCOOOB peIICHUS
3aja4

[Ipumensier  ¢yHnaMeHTanbHbIE  3HAHUS,  MOJyYeHHbIE B oOiacTu
MaTEeMaTHUYeCKUX U (WIM) €CTECTBEHHBIX HAayK IPU BBIOOPE METOJOB PEIICHUS
3as1a4 npodeccruoHalbHOM 1eATeTbHOCTH

Mertoapl aHanu3a U 00OOIIEHUS OTEUYECTBEHHOTO M MEXIYHAPOJHOTO OIBITA B
COOTBETCTBYIOIIEH 001aCTH UCCIIETOBAHUIMA

MeTo/bI IPOBEICHUST IKCIIEPUMEHTOB M HAOIOACHUN, 0000IeHusI 1 00paboTku
nHpopmaruu

[TpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBAHU

[IpoBoaUTH O1LIEHKY U 00OCHOBAHHE PEKOMEHIYEMbIX PEIICHUN

Vcnonp30BaTh CyIIECTBYIONINE TUIIOBBIE PELICHUs M MIa0JIOHBI POSKTUPOBAHUS
MIPOrpaMMHOTO o0ecreueHus

[TpuMeHsATh METOIBI aHATIN3a HAYYHO-TEXHUYECKOI HH(pOpMaIiu

AHanu3 BO3MOXKHOCTEH peanu3aluny TpeOoBaHUi K MPOrpaMMHOMY 00€CIIE€YeHHIO
OrneHka BpEMEHHM U TPYIOEMKOCTH pealln3alui TpeOOBaHMN K MPOrpPaMMHOMY
00ecrneveHnIo

CoOop, oOpaboTka, aHanmM3 W 0000IIEHHWE pPE3yIbTATOB 3KCIEPUMEHTOB U
WCCJIEIOBAaHUM B COOTBETCTBYIOIICH 00J1aCTH 3HAHUI

[TonroToBka npenoKeHUH A1t COCTABICHUS TUIAHOB U METOJJMYECKUX MTPOrpamMM
UCCIIEIOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAINH M0 WCIOIHEHUIO MX
pe3yJIbTaTOB

JlesiTensHOCTh, HampaBieHHas Ha pEIIeHHE 3ajau aHAUTHYECKOrO XapakTepa,
MIPEIIOJIAraloNINX BBIOOP W MHOTO0Opa3ue aKTYaIbHBIX CIIOCOOOB pEIICHHS
3azaq

CnocobeH  mNpUMeHSTH  COBPEMEHHBbIl  MaTeMaTH4YecKHil  ammapar,
CBSI3AHHBIM € NMPOEKTHPOBaHMEM, Pa3padoTKOi, peaju3anved M OLEHKON
KayecTBa MPOrpaMMHBIX MPOAYKTOB H IPOrpaMMHBIX KOMILJIEKCOB B
Pa3JIHYHBIX 00JIACTAX YeJI0BeYeCKOM 1esiTeJIbHOCTH

CnocoGeH mNpPUMEHATH CHCTEMHBIH MOAX0A K AaHAJIU3Y NpeAMeTHOH
(mpo0sieMHOI) 00,1acTH, BhIsIBJIeHHIO TPpeOoBanuii k UC

[enu u 3a1aum MPOBOJUMBIX HCCIIEA0BaHUN U pa3pabOTOK

Mertoabl IpoBeIeHNs SKCIIEPUMEHTOB U HaOIr0AeHUH, 000011eHns U 00paboTKH
uHpopmanuu

ITpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBaAHUN

Mcnonp30BaTh CyIIECTBYIONINE THUIIOBBIE PEUICHUS M MIa0JIOHBI TIPOSKTUPOBAHUS
IIPOrpaMMHOT0 0OecreueHus

AHanu3 BO3MOXXHOCTEH peain3aiuy TpeOOBaHMM K TPOrpaMMHOMY 00€CTICUeHUIO
Pazpa®oTka, H3MEHEHHWE U COIJIaCOBAaHME APXUTEKTYpbl POrPaMMHOTO
oOecriedeHnss C CHUCTEeMHBIM aHAJIMTUKOM UM apXHUTEKTOPOM IPOTPAMMHOTO
obecrieyeHus

[IpoexTrpoBaHUEe CTPYKTYP JaHHBIX

C6op, obOpaboTka, aHanmu3 | O00OOLIEHHE pPE3yIbTaTOB 3KCIEPHUMEHTOB H
WCCTIEIOBAaHUI B COOTBETCTBYIOINIEH 00JIaCTH 3HAHUHT

JleaTenbHOCTh, HalpaBleHHAs Ha pEIIeHUE 3ajjady aHAIMTHYECKOro XapakTepa,
MPEIoIarafonX BeIOOP M MHOTO0Opa3We aKTyalbHBIX CIIOCOOOB peIIeHUs
3aja4

IIpuMeHsieT cOBpeMEHHBII MaTeMaTHYeCKMH anmapar NHpH IOCTPOeHUH
MojeJiell B pa3InYHbIX 00J1aCTAX Ye10BeYecKoii 1esTeJJbHOCTH

[enu u 3ama4n MPOBOJUMBIX UCCIEAOBAHUHN U pa3pabOTOK

MeTob! IpOBEIEHUST IKCIIEPUMEHTOB M HAOMIOACHUN, 0000MIeHrsI 1 00paboTku
uHpopManuu



YMETh:

BJIAJACTh:

IK-1

na-1.11K-

3HaTh:

YMETB:
BIIAJICTh:

WJ1-2.TIK-
1
3HATh:

YMETh:
BJIAJICTh:

CooTBeTCcTBUE

BripabaTsiBaTh BapraHThI peain3aliui TPeOOBaHMI
Hcnonb30Barh CyHIECTBYIOIINE TUIIOBBIE PEIICHUS W MIA0JOHBI TPOSKTUPOBAHHUS
MIPOrpaMMHOTO o0ecreueHus

AHann3 BO3MOXKHOCTEH peain3anuu TpeOOBaHUH K MPOTPpaMMHOMY 00ECTICUESHUTO
[IpoekTupoBaHue CTPYKTYp JaHHBIX

COop, oOpaboTka, aHanmu3 W 0000IIEHHWE pPE3yIbTATOB JKCIEPUMEHTOB U
HCCIIEI0BAaHUI B COOTBETCTBYIOIICH 00J1aCTH 3HAHUHT

JleaTenbHOCTb, HalpaBJeHHAs HA pEIICHUE 3aJad aHAIMTHYECKOTO XapakTepa,
MpeIoIaraloiuX BBIOOP M MHOrooOpasue aKTyallbHbIX CHOCOOOB pelIeHUs
3aja4

Cnoco0eH neMOHCTPUPOBATHL 0a30Bble 3HAHUS MaTeMaTHYeCKUX H(WJIN)
€CTeCTBEHHBIX HAYK, IPOrpaMMUPOBAHUS U HH(POPMAITHOHHBIX TEXHOJIOT Ui
HNMeeT nmpakTHYecKHil ONBIT HAYYHO-UCCIEA0BATENbCKON JeSITeJIbHOCTH B
00J1aCTH TOCTPOEHHs] MATeMATHYECKHX Mojejieil, MPOrpaMMHPOBAHUS H
UH(GOPMALMOHHBIX TEXHOJIOTHH

Mertoapl aHanu3a U 00OOIIEHUS OTEYECTBEHHOTO M MEXKIYHApPOIAHOTO OIBITA B
COOTBETCTBYIOIEH 001aCTH UCCIIETOBAHHIMA

MeTo/1bI IPOBEICHUST IKCIIEPUMEHTOB ¥ HAOIOICHUN, 0000meHusI 1 00paboTKu
nHpopmauu

[TpuMeHSITh METO/IBI aHATTN3a HAYYHO-TEXHHUECKON HHPOpMAIHH

AHanu3 BO3MOXKHOCTEH peanu3aiuy TpeOOBaHH K MPOrpaMMHOMY 00€CTICYECHHUIO
OrneHka BpeMEHH W TPYAOSMKOCTH pealu3alui TPEeOOBaHHA K TPOrPaMMHOMY
00ecre4eHnIo

[IpoekTupoBaHue CTPYKTYP JaHHBIX

COop, oOpaboTka, aHanu3 U 0000IIeHHE pPE3yAbTATOB DJKCIEPUMEHTOB U
WCCIIEIOBAaHUI B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUHT

[ToaroroBka mpeasioxKeHU sl COCTABICHUS INIAHOB M METOJMYECKHUX MPOrpaMMm
HCCIICIOBAHUM U pa3padOTOK, MPAKTUICCKUX PEKOMEHIAIMH O WCIIOJIHEHUIO MX
pe3yNbTaToB

JleaTenbHOCTh, HalpaBJeHHAs Ha pEIICHHE 3ajad aHAIMTHYECKOTO XapakTepa,
MPEIoNaraloiuX BBIOOP W MHOTrooOpa3ue aKTyalbHBIX CIOCOOOB peIIeHUS
3ajga4

YMmeeT HaX0AUTh, POPMYITHPOBATH U pPelIaTh CTAaHAAPTHBIC 3a/1a4l B KOHKPETHOU
npoOseMHOM 00IacTi

MeTobl IpOBEIEHUST IKCIIEPUMEHTOB M HAOMIOACHUN, 00001IeHHsT 1 00paboTKu
uHpopmanuu

[TpuMeHsSTh METO/IBI aHATTN3a HAYYHO-TEXHUUECKON HHPOpMAIIH
[IpoekTupoBaHue CTPYKTYP JaHHBIX

C6op, obOpaboTka, aHanmu3 | O00OOLIEHHE pPE3yIbTaTOB 3KCIEPUMEHTOB H
WCCIIEIOBAaHMI B COOTBETCTBYIOIIEH 00JI1acTH 3HAHUH

[ToaroroBka mpeasioKeHUN sl COCTaBICHUS TNIAHOB M METOUYECKUX MPOTPaMM
WCCIICIOBAaHUM U pa3pa0O0TOK, MPAKTHICCKUX PEKOMEHAIMH MO WCIIOIHEHUIO MX
pE3yNbTaTOB

JleaTenbHOCTh, HalpaBleHHAs HA pEIICHHE 3ajad aHAIMTHYECKOTO XapakTepa,
MPENIOoIaraloIuX BBIOOP W MHOrooOpa3ue aKTyallbHBIX CIOCOOOB peIIeHUS
3amaq

0a30BOMY _YPOBHIO  OCBOEHHs

KOMIIETEHIINM  IIJIAHUPYEMBIM

pe3ysabpTaTaM 00yUIEeHHUS ¥ KPUTEPHUSAM MX OICHUBAHUS (OIICHKA: XOPOILIO /3aYTEeHO):

OIIK-1

Crnoco0eH npuMeHATh (pyHIaMEHTANbHbIC 3HAHUS, NOJY4YCeHHbICe B 00J1aCTH
MaATEeMATHYCCKUX H (I/l.]]l/l) €CTECTBCHHBIX HAYK, M HCI0Jb30BaAaTb HX B
NnpogeccHoHAIBLHOM e TeJIbHOCTH



na-
1.01IIK-1

3HaThb:

YMETB:

BJIAJACTh:

2.0IIK-1

3HaTh:

YMETB:

BJIAACTh:

OIIK-2

1.0IIK-2
3HATh:

YMETB:

IIpumensier (QyHaaMeHTAJIbHbIe 3HAHUA, MOJY4YeHHble B  00J1aCTH
MaTeMaTH4YeCKUX U (MJIH) eCTeCTBEHHbIX HAYK NPH MOCTPOEHUHU MoOjesel B
3aJJaHHOM NPeIMeTHOM 00J1acTH

Mertoapl aHanu3a U 00OOIIEHUS OTECUYECTBEHHOTO M MEXKIYHApOJHOTO OIbITA B
COOTBETCTBYIOIIEH 001aCTH UCCIIETOBAHUIMA

MeTo/pl IPOBEICHUST IKCIIEPUMEHTOB M HAOIOACHUN, 0000IIeHusI 1 00paboTKu
nHpopmaruu

[TpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBAHU

Hcnonb30BaTh CyHieCTBYIOIIKME TUIOBBIE PEIICHUS U I1a0JIOHBI TPOSKTUPOBAHUS
MIPOrpaMMHOTO 00€ecTIeUeHUs

[IpuMeHsSTh METO/IbI aHATIN3a HAYYHO-TEXHUUECKON HHPOpMAaIIH

AHann3 BO3MOXKHOCTEH peain3anuu TpeOOBaHUH K MPOTPaMMHOMY 00ECTICUESHUTO
[IpoekTupoBaHue CTPYKTYp JaHHBIX

COop, oOpaboTka, aHanmu3 W 0000IIEHHWE pPE3yIbTATOB JKCIEPUMEHTOB U
HCCIIEIOBAaHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUHT

JlesiTenbHOCTh, HalpaBiCHHAs Ha pELICHHME 3ajady aHAJUTHYECKOIO XapakTepa,
MPEIoIaraloiuX BBIOOP W MHOroo0Opasue aKTyallbHBIX CHOCOOOB peIIeHUs
3aja4

[Tpumensier pyHaaMeHTaNbHbIE 3HAHUS, IOTyYEeHHBIE B 001aCTH MaTeMaTHYECKUX
M (WIM) €CTeCTBEHHBIX HayK Ipu BbIOOpE METOJOB pELIeHUs 3ajad
poecCuOHaNBHOM NesTeNbHOCTH

Mertonpl aHayin3a U 000OIIEHUS OTEUECTBEHHOTO M MEXAYHApOJHOIO OIbITa B
COOTBETCTBYIOIIEH 00aCTH UCCIeI0OBAaHUI

MeTobl TIPOBEACHHS YKCIICPUMEHTOB W HAOJIOICHUN, 00001IeHUsS 1 00pabOTKU
uHpopmanuu

[TpoBoaMTH aHANKM3 UCIIOIHEHUS TPEOOBAHUI

[TpoBOAUTH OIIEHKY U 00OCHOBAHHUE PEKOMEHIYEMbIX PEIICHUN

Hcnonp30BaTh CyIIECTBYIOIIME TUIIOBBIE PELICHUS M MIAOJOHBI IPOEKTUPOBAHUS
POrPaMMHOT0 OOecTieueHust

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

AHain3 BO3MOXKHOCTEH peanu3anuy TpeOOBaHUM K MPOrpaMMHOMY 00€CTIEUEHUIO

OneHka BpeMEHU M TPYJOEMKOCTH pealu3aluu TpeOOBaHUN K MPOTrpaMMHOMY
o0ecreyeHnIo

C6op, o00paboTka, aHamu3 © O00O0OIIEHHE PE3yJbTAaTOB OKCICPUMEHTOB H
MCCJIETOBAaHHUM B COOTBETCTBYIOIIEH 00IaCTH 3HAHHIA

[TonroroBka mpeaIOKEHHUH /Uil COCTABIEHUS MJIAHOB U METOAMYECKUX MPOTrpaMM
UCCIIEIOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHAAINNA 10 UCTIOTHEHHUIO UX
pe3ysbTaToB

JesTenbHOCTh, HalpaBJ€HHAs Ha pEIIeHUE 3a/1ay aHaJUTUYECKOTrO XapakTepa,
MIPEANOIAraroIuX BEIOOP U MHOT0O00pa3ue akTyaIbHBIX CITIOCOOOB PEIIeHUs 3a71a4
Cnoco0eH  mpuUMeHATHL  COBPEMEHHBIH  MaTeMAaTH4YeCKHMil  ammapar,
CBSI3AHHBIH ¢ NMPOEKTHPOBAHHEM, Pa3padoTKoil, peajqu3anuedl U OUEHKOI
Ka4yecTBa MPOrPpaMMHBIX MNPOAYKTOB M MNPOrPaMMHBIX KOMILIEKCOB B
PA3JIMYHBIX 00/1aCTAX YeJI0BeYeCKOH AeITeJIbHOCTH

Cnoco0eH mNpUMeHSITb CHUCTEMHBbINI MOAX0A K AaHAJM3Y NpPeAMeTHOI
(mpo6JsieMHOIT) 00J1acTH, BbIsiBJIeHNIO TPpeOoBanmii k UC

[enu u 3aaun MPOBOUMBIX HCCIEAOBaHUN U pa3paboTOK

Metoapl TPOBEACHHS DKCIIEPUMEHTOB W HAOMIOACHHUH, 00001IeHNs 1 00pabOTKH
uHpopMauu

[IpoBoauTh aHaIM3 UCTIOIHEHUS TPEOOBAHUI

Hcnonb30BaTh CyHIECTBYIOIINE TUIIOBBIE PEIICHUS U Ia0JIOHBI TPOSKTUPOBAHUS
MPOTrpaMMHOTO 00eCTIeUeHUS



BJIAJIETD:

-
2.0MK-2
3HATh:

YMETB:

BIaACTh.

IIK-1

WI-1.1TK-

3HAThb:

YMETh:
BJIAJICTh:

na-
2.IIK-1
3HATD:

YMETh:

AHanmM3 BO3MOXXHOCTEH peain3aliii TPEOOBaHMM K TPOrpaMMHOMY 00ECIICUCHHIO
Pa3paboTka, u3MEHEHHWE ¥ COTJIACOBAHME APXUTEKTYphl MPOTPAMMHOIO
o0ecrieyeHrss C CHUCTEMHBIM aHAJIUTUKOM U apXUTEKTOPOM MPOTrPaMMHOTO
obecrieyeHus

[IpoekTupoBaHue CTPYKTYp JaHHBIX

COop, oOpaboTka, aHanu3 W 0000IIEHHWE pPE3yIbTATOB JKCIEPUMEHTOB H
HCCIIEIOBAaHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUH

JlesiTenbHOCTD, HAIlpaBJIE€HHAs HA PEICHUE 3a]a4 aHAJTUTHYECKOTrO XapakTepa,
MpeIoIaraloiuX BBIOOP M MHOrooOpasue aKTyallbHbIX CHOCOOOB pelIeHUs
3a1a4

IIpumeHsieT coBpeMeHHBbIH MaTeMATH4YeCKHH anmapar NnpH IOCTPOEHHH
MojeJieil B pa3JIMYHbIX 00/1aCTAX YeJIOBe4eCKO JesiTeJIbHOCTH

Lenu u 3a1auu MPOBOJUMBIX HCCIEA0OBaHUN U pa3pabOTOK

MeTo/bl IPOBEICHUST IKCIIEPUMEHTOB M HAOIOACHUN, 0000IIeHusI 1 00paboTKu
nHpopmaruu

BripabaTeiBaTh BapuaHThl peaau3aluu TpeOoBaHUM

Hcnonb30Bath CyHIeCTBYIOIINE TUIOBBIE PEIICHUS U I1a0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOTO 00ecTIeueHuUs

AHanu3 BO3MOXKHOCTEH peanu3aluy TpeOOBaHUi K IPOrpaMMHOMY 00€CIIEYCHHIO
[IpoekTupoBaHue CTPYKTYP JaHHBIX

COop, oOpaboTka, aHanu3 U 0000IIEHHE pPE3YIbTATOB OJKCIEPUMEHTOB H
UCCJIEIOBAaHUM B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUI

JlesiTensHOCTh, HampaBieHHas Ha pEIIeHHE 3ajau aHAUTHYECKOrO XapakTepa,
MPEANOJAraloluX BHIOOP M MHOTO00pa3ue akTyaJlbHBIX CIOCOOOB pelIeHUs
3azaq

Cnoco0eH 1eMOHCTPUPOBATH 0a30Bble 3HAHUS MaTeMATHYECKUX W(HUJIH)
€CTeCTBEHHBIX HAYK, IPOrpaMMHPOBAHUS U HH(POPMAIIMOHHBIX TEXHOJIOT Hii
HNMeer nmpakTHyecKHil ONBIT HAYYHO-HCC/IEI0BATEIbCKOH 1esITeIbHOCTH B
00/1aCTH TOCTPOeHHsI MATeMATHYeCKHX Mojejieil, MPOrpaMMHPOBAHUS H
HHG(OPMALMOHHBIX TEXHOJIOTHH

MeTtoasl aHanu3a U OOOOIIEHHS] OTEYECTBEHHOTO M MEKIYHAapOJHOTO OMNBITA B
COOTBETCTBYIOIIEH 00JIaCTH HCCIIeIOBAHUIN

MeTobl IpOBEIEHUST IKCIIEPUMEHTOB M HAOMIOACHUN, 00001IeHHsT 1 00paboTKu
uHpopmanuu

[TpuMeHsSITh METO/IBI aHATTN3a HAYYHO-TEXHUUECKON HHPOpMAaIIH

AHanu3 BO3MOKHOCTEH peain3aiiii TPEOOBaHMM K TPOrPaMMHOMY 00€CTICUeHUIO
OrneHka BpeMEHH M TPYAOEMKOCTH peanu3aliil TpeOOBaHUN K MPOrpaMMHOMY
o0ecrneveHuno

[IpoekTupoBaHue CTPYKTYp JaHHBIX

C6op, oOpaboTka, aHanuM3 W O0O0OOIIEHUE PE3YIHTATOB HKCIEPUMEHTOB U
WCCIIETOBAaHUH B COOTBETCTBYIOIIECH 001aCTH 3HAHUI

[ToaroroBka mpenIoKEeHUM JIsi COCTABICHUS IJIAHOB U METOJIMYECKUX MPOTpaMM
WCCIIEIOBAaHUM U pa3pabOTOK, MPAKTUYECKUX PEKOMEHIAINH MO WCIIOIHEHUIO MX
pEe3yNbTaToB

JlesiTensHOCTh, HampaBleHHAs Ha pEIIeHHE 3aJad aHAJIUTUYECKOro XapakTepa,
MPEATNONIATalouX BBHIOOP M MHOTO00pa3We aKTyalbHBIX CHOCOOOB peIIeHUS
3amaqy

YMeer HaxoIUuTh, (HOPMYITUPOBATHh U PEIIATh CTAHIAPTHBIC 3a/1a4l B KOHKPETHOM
npo0OJIeMHO obacTu

MeToapl poBEAEHUST SKCIIEPUMEHTOB U HAOIOIeHHM, 00001IeHnsI 1 00padoTKH
uHpopMaun

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



BJIAIET IIpoekTtupoBaHuE€ CTPYKTYP AAHHBIX

b:

C6op, o00paboTka, aHamu3 M O00OOIIEHHUE pPE3yJbTaTOB JKCIICPUMEHTOB H
UCCJIEJOBAaHUM B COOTBETCTBYIOIIEH 00JaCTH 3HAHUM

[ToaroToBka MpeAyIOKEHHIA ISl COCTABICHHS TUIAHOB M METOMUYECKUX IPOrpaMm
UCCIICIOBAaHUN U Pa3pabOTOK, MPAKTUYECKUX PEKOMEHJIAIMH 10 MCIIOJHEHUIO UX
pe3ysIbTaToB

JleaTenbHOCTh, HampaBiICHHAs HA PEIICHHE 3aJad aHAJIMTHYECKOTO XapakrTepa,
IPEIIOIararoIIuX BEIOOP 1 MHOTOOOpa3ne aKTyaJIbHBIX CIIOCOOOB PEIICHUS 3a1a4

CootBercTBrue NPOABUHYTOMY VPOBHHK OCBOCHHMS KOMIIETCHLHMH IUIAHUPYEMBIM
pe3ysibTataM OOyUeHHsI M KPUTEPUSIM HX OILICHHUBAHUS (OLICHKA: OTJIMYHO /3aYTEHO):

OIIK-1 Cnoco0en npumMeHTh (yHIaMEHTAJIbHbIE 3HAHUSA, MOJYYEHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX M (WJIM) eCTeCTBEHHbIX HAayK, M HCHO0JIb30BaTh HX B
npodeccuoHaIbLHOM 1eATeJTbHOCTH

na- IIpumensier (QyHaameHTanbHBbIe 3HAHUS, MOJYYeHHble B  00JacTH

1.0IIK-1 maremaTH4yecKMX M (WJIM) eCTeCTBEHHbIX HAYK IPH IOCTPOEHHH Mojeseil B
3aJJaHHOM NPeAMEeTHOM 00J1acTH

3HaTh: Metoapl aHanu3a U 00OOIIEHHS] OTEYECTBEHHOIO M MEXKIYHApPOJIHOIO OIbITAa B
COOTBETCTBYIOIIEH 001aCTH UCCIIETOBAHHIA
MeTo/1pI IPOBEICHUST IKCIIEPUMEHTOB M HAOIOACHUN, 0000meHusI 1 00paboTKu
nHpopmanuu

YMETB: [IpoBoauTH aHANINM3 UCTIOTHEHUS TPEOOBAHUI
Hcnonb30BaTh CyHIeCTBYIONINME THIIOBBIE PEIICHUS U MIA0IOHBI IPOEKTUPOBAHUS
MPOrpaMMHOTO 00ecTieueHus
[TpuMeHsTh METO/IBI aHATTN3a HAYYHO-TEXHUUECKON HHpOpMAIIH

BJIAJICTh: AHanu3 BO3MOXXHOCTEH peain3aiiy TpeOOBaHMM K TPOrpaMMHOMY 00€CTICUeHUIO
[IpoekTupoBaHue CTPYKTYpP IaHHBIX
CO6op, oOpaboTka, aHanm3 W O0000IIEHHWE pPE3yJbTATOB OKCICPHUMECHTOB H
WCCIIETOBAaHUH B COOTBETCTBYIOIICH 00JIACTH 3HAHUI
JlesiTenbHOCTD, HampaBieHHas Ha pEIIeHHE 3ajady aHAJUTHYECKOrO XapakTepa,
MPEIoNaraloiuX BBIOOP W MHOrooOpasue aKTyallbHBIX CHOCOOOB peIIeHUs
3a1a4

na- [Ipumensier  ¢yHmaMeHTaldbHBIE  3HAHUS,  MOJYyYEHHbIE B 0ONACTH

2.0IIK-1  maremaTtuyeckux M (MJIM) €CTECTBEHHBIX HayK IpPH BbIOOpE METOJIOB PELICHUS
3a/1a4 npodeccruoHalbHOMN 1eATeTbHOCTH

3HATh: Meroapl aHanuza v 00O0OIIEHNS OTEYECTBEHHOTO W MEXIYHAPOJHOTO OIbITa B
COOTBETCTBYIOIIEH 001aCTH UCCIIETOBAHHIMA
Metoapl TPOBEACHHS IKCIIEPUMEHTOB U HAOMIOACHUH, 00001eHNs U 00paboTKH
uHpopMauu

YMETB: [TpoBoUTH aHAIN3 UCTIOTHEHUS TPEOOBAHUI
ITpoBOIUTH OLIEHKY 1 0OOCHOBAaHHE PEKOMEHAYEMbIX PEeLICHUH
Hcnonb30BaTh CyniecTBYOIINME TUIOBBIE PEIICHUS U 111a0JIOHBI TPOEKTHPOBAHUS
MPOrpaMMHOT0 0OecreueHust
[IpuMeHATh METOIBI aHATIM3a HAYYHO-TEXHUUECKOU nH(popMaIuu

BIIAJIETh: AHann3 BO3MOXKHOCTEH peann3anuu TpeOOBaHUI K MPOTpaMMHOMY 00€CTIeUeHUTO
OneHka BpeMEHH U TPYAOEMKOCTH pealu3alud TpeOOBaHWHM K IPOrpaMMHOMY
o0ecreYeHno
C6op, oOpaboTka, aHamM3 W OOOOIIEHHE PE3YIHTATOB OKCIEPUMEHTOB U
WCCIIETOBAaHUH B COOTBETCTBYIOIICH 00IACTH 3HAHUI
[ToaroroBka npeayioxkeHnui UIsl COCTaBICHUS JIAHOB M METOJMYECKHUX MTPOrpaMMm
WCCIIEIOBAaHUM U pa3padOTOK, MPAKTUIECKUX PEKOMEHIAINH MO WCIIOIHEHUIO MX




OIIK-2

1.0IIK-2

3HAThb:

YMETB:

BIaACTh.

2.0IIK-2
3HATh:

YMETB:

BJIAACTh:

IIK-1

WAI-1.1TK-

3HAThb:

YMETh:
BJIAJICTh:

pe3yabTaTOB

JlesiTenbHOCTh, HAIpaBl€HHAs HA PEIICHHUE 3a/lad aHAJIMTUYECKOrO XapakTepa,
MpeIoaraloiuX BBIOOP M MHOrooOpasue aKTyalbHbIX CIOCOOOB peIIeHUs
3a1a4

Cnoco0eH  mpuMeHSITb  COBPEMEHHBbI  MaTeMaTHYeCKWil  ammapar,
CBSI3aHHBIH ¢ NMPOEKTHPOBAHHEM, Pa3padoTKoil, peajqu3anuedl U OUEHKOI
Ka4yecTBa MPOrPaMMHBIX MNPOAYKTOB M MNPOrPpaMMHBIX KOMILJIEKCOB B
PA3JIMYHBIX 00/1aCTAX YeJI0BeYeCKOH NeATeJIbHOCTH

Cnoco0eH TmNpPUMEHSTbh CHCTEMHBIH MOAX0A K AHAJU3Y NpeIMeTHOM
(mpobJiemHO¥i) 00J1acTH, BbIABJIeHHIO TpeOoBannii k UC

Lenu u 3aauu MPOBOJUMBIX HCCIIEAOBAHUN U pa3pabOTOK

MeTo/b IPOBEICHUST IKCIIEPUMEHTOB M HAOIOACHUN, 0000IIeHusI 1 00paboTKu
nHpopmaruu

[TpoBOIUTH aHANN3 UCTIOTHEHUS TPEOOBAHU

Hcnonb30BaTh CyHIeCTBYIOIINE TUIOBBIE PEIICHUS U I1a0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOTO 00ecTeueHus

AHanu3 BO3MOXKHOCTEH peanu3alinuu TpeOOBaHH K MPOrpaMMHOMY 00€CTICYEHHIO
PazpaboTka, W3MEHEHHWE W COIJIACOBAaHHE APXUTEKTYphl POTPAMMHOTO
o0ecrieyeHrss C CHUCTEMHBIM aHAJIUTUKOM U apXUTEKTOPOM MPOTrPaMMHOTO
obecrieyeHus

[IpoekTupoBaHue CTPYKTYpP IaHHBIX

COop, oOpaboTka, aHanmM3 W O000OIIEHHWE pPE3YJILTATOB JKCIEPUMEHTOB U
HCCIICI0BAaHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUH

JlesiTenbHOCTh, HalpaBiCHHas Ha pELIEHHE 3ajauy aHAJIUTHYECKOIO XapakTepa,
MPEIoaraloiuX BBIOOP M MHOroo0Opasue aKTyallbHBIX CHOCOOOB peIIeHUs
3aja4

IIlpuMeHsieT COBpeMEHHBbII MaTeMATHYeCKHH annmapar HpH IOCTPOeHHH
Mo/ieJieil B pa3IMYHbIX 00J1aCTAX YeJ0BeYecKOoM AeATeJJbHOCTH

Lenu u 3aaun MPOBOJUMBIX HCCIEAOBaHUN U pa3pabOTOK

Metoapl TPOBEACHUS IKCIIEPUMEHTOB W HAOMIOACHUH, 00001IeHNs U 00pabOTKH
uHpopMauu

BripabaTeiBaTh BapuaHThl peaau3alun TpeOoBaHUM

Hcnonb30Bath CyIIECTBYIOIINE THUIIOBBIE PEIICHUS U Ia0JIOHBI TPOSKTUPOBAHUS
MPOrpaMMHOTO 00ecTIeueHUs

AHanu3 BO3MOXKHOCTEH peanu3alny TpeOOoBaHUi K MPOTPaMMHOMY 00€CTIEYSHHIO
[IpoexTrupoBaHue CTPYKTYpP TaHHBIX

C6op, obOpaboTka, aHanmu3 M O000OIIEHHE pE3yIbTATOB OSKCIEPHUMEHTOB MU
WCCIIEIOBaHUM B COOTBETCTBYIOIIEH 00J1aCTH 3HAHUI

JlesiTenbHOCTh, HAllpaBJIEHHAs Ha PEIIEHUE 3aJady aHAJTUTUYECKOrO XapakTepa,
MpeNIoiaraloiuX BBIOOP M MHOroo0Opa3ue aKTyalbHbIX CIOCOOOB pelIeHUs
3a1a4

Cnoco0eH aeMOHCTPHUPOBATH 0a30Bble 3HAHHMS MaTeMaTHYeCKMX H(MJIH)
€CTeCTBEHHbIX HAYK, IPOrPAMMHUPOBAHNSA U MHGPOPMAIIHOHHBIX TEXHOJIOT Wil
HNMeeT nmpakTHYecKHil ONBIT HAYYHO-UCCIAEA0BATENbCKON JAeSITEJbHOCTH B
00JIaCTH TOCTPOEHHS MATEMATHYECKHX MoJeJieil, MPOrpaMMHMPOBAaHHUS M
HHG(pOpPMALMOHHBIX TEXHOJIOT U

Mertoapl aHanu3a U 00OOIIEHUS OTEUECTBEHHOTO M MEXIYHApOJHOTO ONbITa B
COOTBETCTBYIOIIEH 00IaCTH HCCIICIOBAHUI

MeTob1 IpOBEIEHUST IKCIIEPUMEHTOB M HAOIOAeHUN, 0000MIeHusI 1 00paboTKu
uHpopManuu

[TpuMeHsITh METO/IBI aHATTN3a HAYYHO-TEXHIUUECKON HHpOpMAIIu

AHanm3 BO3MOXXHOCTEH peain3anuy TpeOOBaHMM K TPOTrpaMMHOMY 00€CTICUeHUTO



WJ1-2.TIK-
1

3HaThb:

YMETB:
BIIAJICTh:

OreHKa BpEMEHH W TPYAOEMKOCTH pealln3allid TpeOOBaHHW K MPOrPaMMHOMY
00ecreveHUIo

[IpoekTHpoBaHKUE CTPYKTYP JAHHBIX

COop, oOpaboTka, aHanu3 U 0000IIEHHWE pPE3yIbTATOB JKCIEPUMEHTOB H
HCCIIEIOBAHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUH

[ToaroroBka mpeayioKeHNUN ISl COCTABICHUS TUIAHOB M METOJMYECKHUX MTPOrpaMM
WCCIICIOBAaHHI U Pa3pabdO0TOK, MPAKTUYSCKUX PEKOMEHIAIUI 10 UCTIOJIHEHUIO X
pe3yIbTaToB

JlesaTenbHOCTh, HANpaBJICHHAs HA pEIICHUE 3aJlad aHAJIMTUYECKOTO XapakTepa,
MPEIOJIaraloInX BBIOOP W MHOrooOpasue aKTyaJIbHBIX CIOCOOOB peIICHUS
3amad

YMmeeT HaxXoauTh, POPMYITHPOBATH U PEIIaTh CTAaHAAPTHBIC 33/1a4 B KOHKPETHOU
poOeMHOM 00acTH

MeTobl IPOBEICHUST IKCIIEPUMEHTOB M HAOIOICHUN, 00001IeHNs 1 00paboTKH
nHpopmaruu

[TpuMeHsITh METO/IBI aHATTN3a HAYYHO-TEXHIUUECKON HHpOpMAITIH
[IpoekTrpoBaHKUE CTPYKTYP JaHHBIX

CoOop, oOpaboTka, aHanmM3 W 0000IIEHHWE pPE3yIbTATOB 3KCIEPUMEHTOB U
HCCJICIOBAHUI B COOTBETCTBYIOIICH 00JIaCTH 3HAHUH

[ToaroroBka mpenIoKeHUM JIsE COCTABICHUS IJIAHOB U METOJIMYECKUX MPOTrpaMM
HCCEAOBAaHUHN B pa3padOTOK, MPAKTUYECKUX PEKOMEHAAIMI 10 UCIIOJIHEHUIO MX
pe3yJIbTaToOB

JleaTenbHOCTh, HaIlpaBJICHHAs Ha pPEIICHUE 3a/lady aHAJMTUYECKOIo XapakTepa,
MPEANOJaraloluX BHIOOP M MHOTO00Opa3ue aKTyaJbHBIX CIIOCOOOB pelICHUS
3a1a4

Tunosble KOHTPOJIbHBIC 3aJaHHUA WJIH HMHbIC MaTepHaJibl, HQOﬁXOI{I/IMbIe JJISA

OLlEHKM 3HAHWIi, YMEHUIl, HABBIKOB WU (MJIH) ONBITA JESITEJIHLHOCTH, XapaKTepPHU3YIIIUX
Tanbl GOPpMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00Pa30BaTeIbHONH MPOrPpaMMbl

Bonpocsl 11 ceMMHAPOB, KOJNIOKBUYMOB, cO0ece10BaHUS

BUJIET 1

1. Teopema cylecTBOBaHUS U €MHCTBEHHOCTH JUIs JIMHEHHBIX CUCTEM.

2. Teopema JInyBHIUISA [J1s1 IMHEHHBIX OJTHOPOIHBIX CHCTEM.

3. 3ajauva. YpaBHeHuUs B NOJHBIX AU depeHnnanax u npuBoAsIecs K HUM.

BUJIET 2
1. lIpocreiimue kiaccel 0OBIKHOBEHHBIX AU PepeHInanbHbIX YpaBHEHUN
IIEPBOTO MOPAIKA.
2. CBoiicTBa pelIeHNH JIMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMmsbl 1, 2, 3).
3. 3apava. OTHOPOJHBIE YPABHEHUS U MIPUBOASIINECS K HUM.

BUJIET 3
1. YTBepxkaeHue 0 IpeCTaBICHNUN PEIIEHUSI HEOJHOPOTHON CUCTEMBI,
CIIEICTBHE.
2. Jlemma o nuHEWHON He3aBUCUMOCTH (YHKITUH BUIA xke
3. 3ay1ava. YpaBHeHUs, HE pa3pelIeHHbIC OTHOCUTEIIBHO MPOU3BOTHOM.

AX

BUJIET 4
1. Teopema cyIiecTBOBaHUS M €JMHCTBEHHOCTH pereHus 3a1aun Komm s
JIMHEWHOTO YpaBHEHUS N-0ro MOpPsAKa.



2. ITonck 9yacTHOTO peneHns TIMHEHHOTO HEOJHOPOTHOTO YPAaBHEHHUS C
MOCTOSTHHBIMU K03(ppurimeHTamMu (pe30HaHCHBIHN cydaii).

3. 3agava. YpaBHEHHS C pa3AeiIeHHBIMH U Pa3/ICIAIONINMUCS IEPEMEHHBIMH U
MPUBOASAIINECS K HUM.

BUJIET 5
1. Teopema o rnankocTu pemenuii guddepeHnanbHbIX YpaBHEHUH.
2. ITonmxeHne MopsIKa TMHEWHOTO OJHOPOIHOTO MU PepeHITnaTBHOTO
YpaBHEHHUS.
3. 3amada. JIuHeiinple ypaBHEHHS IEPBOTO MOPSIKA.

KommuekT 3aganuii 1JIsi KOHTPOJIbHON PadoThl

Tema 1. JTuddepennpanbabie ypaBHEHHS IEPBOTO MOPSIIKA.

3aganue: OnpeenuTs THII U PEHINTh Kakaoe IuddepeHnnaIbHoe YpaBHEHUE TIEPBOTO
HOPSIIKA.

Bapuanr 1

1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e¥ + 2y

3. dy + (xy — xy3)dx = 0;

4, x%y' — 2xy = 3y;

5.y —1=e*%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. luddepeHunanbHble ypaBHEHUS BbICIIUX MOPSIKOB.
3ananue: Pemutes ypaBHeHueE.
Bapuanrt 1
’ /2 ’ .
l.xyy —xy —yy =0;
2_ xy(s) —_ y(4) = O’
3.y®W —2y"+2y" =2y +y=0;
4.y® +8y" + 16y = 0;
5.y + 5y + 6y = cos 2x;
6.y +4y + 3y = cosx;

7.y +y=tgx,
" ’ ex .
8. y _y = 1+€x1

9. x%y" —3xy + 3y = 5x? — x;

10. x2y" — xy — 3y = 5x*,

Bapuanr 2

1.y " =7y "+ 16y — 12y = 0;

2.y® +4y" +8y" + 16y  + 16y = 0;

!!2 r
3.y =40y - D;

4. xy' = y'ln%;

" ’ 1
S. y ty = cosx;
6_ yw+y — sinx |

cos2x’



7.y —4y'+ 3y = sinx;
8.y — 5y + 6y = sin 2x;
9.x%y" —3xy + 3y = 5x% —
10. x2y" — xy — 3y = 5x*.
Tema 3. Cuctemsbl quddepeHInATbHBIX YPaBHCHUM.
3ananue: Pemuts cucteMy ypaBHEHMIA.
Bapwuant 1
x =y,
1.5 vy = —4x + 4y,
z =—=2x+y+2z
x = 2x + 6y — 15z,
2.{ y' =x+y->5z
z =x+2y—6z
3 {x'z—x—2y+2et,
|y = —2x + 2y + 5e.
A { x' = 4x + 2y,
|y = —x+y+2et.
Bapuant 2
x =9x — 6y — 2z,
1.{y =18x — 12y — 3z,
z' =18x — 9y — 6.
x'—4x+6y—152
{ y'=x+3y—5z
z =x+2y—4z
{ =—x+ 3y,
y =—x+3y+et
{x =4x+y—e 2,
y = —5x — 2y.

3.

4.

3a4eTHO-IK3aMEeHAIHOHHBIE MAaTepuadbl [Jsi MPOMEXKYTOYHOW  aTTecTaluu
(3xk3ameH/3a4eT)

Bonpocs! 1151 NOATOTOBKHU K 9K3aMEHY

1. [lonstne nuddepeHnmanrbHOro ypaBHEHMsT M ero pemeHus. 3anada Komm.
[Tpocreiimme kaacchl OOBIKHOBEHHBIX AW (epeHLuaNbHbIX ypaBHEHUH MepBOro mopsjaka (c
pa3feNsIomUMUCA TIEPEMEHHBIMU, OJIHOPOJHbIE, JIMHEHHBbIE YpaBHEHUs IEPBOTO MOpsIKa, B
NOJHBIX AU depeHnmanax).

2. TeopemMa  CymeCTBOBaHUS W €AMHCTBEHHOCTH  llmkapa s OJHOTO
T depeHMaIbHOr0 ypaBHEeHHsT U cucteM (0e3 Joka3aTenbCcTB). Teopema CyLIeCTBOBaHMS
[Teano (6e3 mokazarenbcTBa). Teopema CYIIECTBOBAHUS W €IUHCTBEHHOCTH ISl JTMHEHHBIX
cucreM (0e3 nokazaTenscTBa). Teopema o ragkocTu peteHnit 1updepeHnanbHbIX YpaBHEHHUH.

3. CBoiicTBa pelIeHni JIMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsl 1, 2, 3).

4. CBolicTBa peleHH TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMbl 4, 5).

5. Teopema JInyBuiims 411 THHEWHBIX OJHOPOIHBIX CHCTEM.

6. ®yHaaMeHTaIbHast MaTpULA U €€ CBOICTRA.

7. JIuneiiHble HEOTHOPOAHbBIE CUCTEMBI MU (epeHIINaIbHBIX YpaBHEHUH. Y TBEepKIeHUE
O TIPEJICTaBICHUM PpELIEHUS HEOAHOPOJHOW CHCTEMBI, CleICTBHE. Meron BapHaluu
MIPOU3BOJIBHBIX MOCTOSIHHBIX JUISI TIOMCKA YaCTHOTO PEIIEHUsI HEOTHOPOJAHOM CUCTEMBI.



8. Jluneitaple muddepeHnranbHple ypaBHEHUST N-TO Topsiaka. CBeleHWEe K JTUHEHHOMN
cucreMe. Teopema CyIIecTBOBaHUS U €IMHCTBEHHOCTH pereHus 3agaun Komm mis nuHeitHoro
YpaBHEHMsI N-IO HOpPsIKa.

9. CpoiicTBa peuIeHUH JMHEHHBIX OJHOPOAHBIX IU(GEpEeHINATBHBIX YpaBHEHUNA N-TO
nopsiika (teopemsr 1, 2, 3).

10. CgolicTBa pemieHi JUHEHHBIX OJHOPOIHBIX AH(QepeHInaTbHbIX YPaBHEHUH N-TO
nopsiika (teopemsl 4, 5, Teopema JInyBuss).

11. [onmwxkeHune NopsiAKa TMHEHHOTO OJHOPOJHOTO AU (HEepeHIHATEHOTO YPaBHEHHUS.

12. [louck 4YacTHOro peUIeHUsT HEOJHOPOJHOIO YPAaBHEHUS METOJOM Bapuallu
MPOU3BOJILHBIX MTOCTOSHHBIX.

13. Jlunelinple ypaBHEHUS N-Or0 TMOpPsSAKAa C IOCTOSHHBIMH KO3 (UIIMEHTaAMHU.
[IpencraBienue o0IIEro penieHus B ciaydyae pa3IndHbIX XapaKTePUCTUYECKUX YHUCEIL.

14. Jlemma o TuHEHHON HE3aBUCUMOCTH (YHKIIUN BHJIA xKkehX,

15. IIpencraBnenue o0OMIETO PEUICHUS B ClTydae KPATHBIX XapaKTePUCTHUECKUX YHCEIL.

16. IIpencraBnenue oOLIEro peuIeHUs JUHEWHOro YpPAaBHEHHUS N-Tro MOpsAJKa B ciydae
YpaBHEHHS C BEIIECTBEHHBIMU K02 puuimeHTamu.

17. Jlunelinple HEOJHOPOJHBIE YPAaBHEHUS C IMOCTOSHHBbIMH Kod(duuuentamu. [lounck
YaCTHOTO PEUICHUS METOJIOM HEONpeAeIICHHBIX KO3(DPHUIMCHTOB (HEpE30HAHCHBIN CITydaii).

18. JIunHeliHple HEOIHOPOJHBIE YpaBHEHHs C IMOCTOSHHbIMH Ko3(duuuenramu. ITouck
YaCTHOTO PEUICHUS METOJOM HEONpeACIICHHBIX KO3(DPHUIIMCHTOB (PE30HAHCHBIN CITyJaid).

19. JIunelinple HEOIHOPOJHBIE YpaBHEHHs C IMOCTOSHHBIMM Ko3(duuuenramu. ITouck
YaCTHOTO pEIICHUS METOAOM HEOIpeIeeHHbIX K0d()(UIMeHToB (ciy4ail ypaBHEHHS C
BEIIIECTBECHHBIMU KO3(pPUIIneHTaMu).

20. OgHOPOIHBIC CUCTEMBI C TIOCTOSIHHBIMU K03 dumenTamu. [Ipencrasienue oo1mero
peLIeHUs B CIIy4ae MaTPULIbI IPOCTON CTPYKTYPBHI.

21. YTBepXKICHHE O BEIISCTBEHHOCTH OOINEro pEHICHHs B CiIydac BEIICCTBCHHOMN
MaTpHIIbL.

22. Bun o0miero pemeHus JMHEHHOW OJHOPOJHOH cHCTeMbl muddepeHIHaTbHBIX
YpaBHEHMH B Cllyyae MaTpHULbl OOIIEro BUAA.

23. Meton HeomnpeneneHHbIX KOA((QUIMEHTOB MOUCKa OOMIET0 PEmeHHsT OJHOPOIHON
CHCTEMBI C MOCTOSTHHBIMU KO3 (DUIIEHTAMH.

24. HeomHOpOIHBIE CHCTEMBI C IOCTOSIHHBIMH Kod(duuueHTamu. [loMck YacTHOTO
pelIeHHs] MEeTOZI0M HeoNpeAeIeHHbIX K03(pPULIMeHTOB (Hepe30HaHCHBIH citydail).

25. HeomHOpotHBIE CHCTEMBI C TOCTOSHHBIMH Kod(durnuentamu. [louck dYacTHOTO
pelLIeHHs] MEeTOZI0M HEeOoNpeAeIeHHbIX K03 PULIMEeHTOB (pe30HAHCHBIN cIydail).

26. HeomHopoiHbIe CHCTEMBI C TOCTOSIHHBIMH Kod(duuueHTamu. [loMcK YacTHOTO
pelLIeHHs] MEeTOZIOM HeolpeAeIeHHbIX KO3 PHUIINEHTOB (BELIECTBEHHBIN clTyyaii).

27. Omnpenenenue yctoiuuBocTH 1o JIssmyHOBY. CBeIeHNE UCCIIEAOBAaHUS YCTOMYUBOCTH
HEHYJIEBOTO PELICHUs K HCCIEIOBaHMIO YCTOWYMBOCTH HYJEBOTO peuleHus. ['eomerpuueckas
UHTEPIpETAIIHS.

28. Teopema JlamyHoBa 00 yCTOWYMBOCTM IO TMepBOMYy mpuOmmxkeHuo (6e3
nokazatenbcTBa). Kpurepuii Paycca-I'ypBunia (6e3 qokazarenbCcTBa).

29. IloBeneHue TPACKTOPHM JIMHEMHBIX OJHOPOIHBIX cHUcTeM auddepeHInanbHbIX
YpaBHEHUI BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 duientamu (y3en, ceio).

30. [ToBeneHue TPACKTOPHI JIMHEMHBIX OJHOPOIHBIX cHUCTeM AuddepeHInanbHbIX
ypaBHEHU BTOPOTO MOPsAKA C MOCTOSHHBIMU KO3 punrentamu (Ppokyc, HeHTp).

31. IloBeneHue TPACKTOPHIM JIMHEMHBIX OJHOPOIHBIX cHUCTeM auddepeHInanbHbIX
YpaBHEHHI BTOPOTO TOPSAKA C TIOCTOSHHBIMH KOd(DdUIIMEHTaMU (IUKPUTHYECKUN y3el W
ciydaii A # 0, A2 # 0).

32. [loBeneHne TPACKTOPHIA JIMHEWHBIX OJHOPOTHBIX cHCTeM U epeHInATbHBIX
YPaBHEHMI BTOPOTO MOPSAIKA C MOCTOSHHBIMU K03 (uIIeHTaMu (BBIPOKICHHBIN y3€I U cirydait
M =k2=0).



33. Jlunelinbie pa3HOCTHBIC YPABHEHHS BTOPOTO nopsiaka. Teopemsr 1, 2, 3.

34. Jluneiinble pa3HOCTHBIE ypaBHEHHS BTOpOro nopsiaka. Teopemsi 4, 5, 6.

OnmHOpo#HBIE  PAa3HOCTHBIE  ypaBHEHHs BTOPOrO  TOpsAIKa C
K03 pHULIHEHTaMU.

IIOCTOAHHBIMU

4.2 Metoanueckue MaTepualibl, OoNpeaesiiome Npoueaypbl OeHUBAHUS 3HAHUIA,
YMeHHil, HABbBIKOB U (WIH) ONbITA JAeSATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMNbI
(opMupoBaHus KOMIIETEHIH I

KpuTtepuu oneHuBaHus pe3yibTaTOB 00y4eHHUSI

Ornenka Kputepuu onieHUBaHHUS 110 IK3aMEHY
BLICOKHi OLEHKY «OTINYHO» 3acIyKHBACT ~CTY/ICHT, OCBOMBILIUN 3HAHUS,
YPOBEHD «5% YMEHHUS, KOMICTCHUMH M TEOPETHUCCKHH Marepual 6e3 mpoOeIos;
(oTmaHO) BBINOJIHUBIIMN BCE 3aJlaHMsl, IPEIYCMOTPEHHBIC YYeOHBIM TUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MIPAKTUICCKHE HAaBBIKU
poheCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHHUN C(OPMHUPOBAHBI.
Cpennmii OIICHKY «XOpOIII0» 3aCIyKUBACT CTYACHT, MPAKTHYECKH TOJHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAHWs, YMEHUS, KOMIICTCHIIMU ¥ TEOPETHYCCKHIMA
(xopor10) Marepuai, y4deOHbIC 3aJaHUs HE OICHEHbl MaKCUMAJIbHBIM YHCIOM
0aJsI0B, B OCHOBHOM C(hOpMHPOBAJ MPAKTHYECKUE HABBIKH.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITy)KHBAaET CTYIEHT, YaCTUYHO C
YPOBEHB «3% npoOejaMyd  OCBOMBIIWI ~ 3HaHUS, yMEHHS, KOMIICTCHIIMA |
(YIOBIIETBOPUTE | TEOPETUYCCKUN MaTepuall, MHOTHE ydeOHble 3aJaHus JHu00 He
JIHO) BBITIOJIHWJI, JIMOO OHHU OICHEHBI YHCIOM OaIoB OJM3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTUYECCKHE HABBIKK HE CPOPMHUPOBAHBI.
MUHUMAJIBHBIA | OIICHKY «HEYJOBIETBOPUTEIHHOY 3aCIIY)KHBAET CTY/IEHT, HE OCBOMBIIIHIA
YPOBEHB «2% 3HaHUS, YMEHHsI, KOMIICTCHIINM U TEOPETHUYSCKUI Marepuai, ydeOHbIe
(HeyJIOBJIETBOPH | 3aJaHUs HE BBINOJIHUI, IPAKTUYECKHE HABBIKU HE C(hOPMHUPOBAHBI.
TEJILHO)

Kpurepnn onieHuBaHus 1o 3a4ery:
«3a4TCHO». CTYIEHT BIALCCT TEOPETUYECKUMHU 3HAHMAMU 110 JAHHOMY pasfeny, AOIYyCKaeT
HE3HAaYUTeNIbHbIE OIIMOKHU, CIpaBIsIeTCs ¢ MaTepuayioM 0e3 BUIUMBIX 3aTPYIHEHUMN; CTYAEHT
yMeeT TMpaBWJIBHO OOBIACHATh MaTepual, TMOJAKPEIUIis €ero mpuMepaM, U, HTpPUMEHsII
IIOJIy4EHHBIE 3HAHUS ITPU PELIEHUN ITPAKTUYECKHX 3a/1a4.

«HE 3a4TE€HO»: MaTepuall HE YCBOEH WJIM YCBOCH YACTHYHO, CTYACHT 3aTPYAHSACTCS MPUBECTH
IOpUMEPBI, peliaeT 3aayd ¢ BUAMMBIMU 3aTPYAHEHUSMH; JOBOJIBHO OTPaHUYEHHBIH 00BEM
3HAaHUHI TEOPETUYECKOI0 MaTepHaa.

OneHouyHble CpeAcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBUIYATbHBIX ICUXO()U3UUECKUX 0COOEHHOCTEH.

— Npu HEoOXOJUMOCTHM HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBBS IIPEAOCTABIIACTCS TONOJHUTEIIBHOE BPEMS I IIOJATOTOBKU OTBETA HA DK3aMEHE;

— NP NPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHHUsI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbS IPENYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU,

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHNYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
M UHBAJWAOB IIpOLEypa OLIEHWBAHUSA pE3ylbTaTOB OOYYEHHS 10 JUCIHUILUIMHE MOKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOy4YE€HHsS WHBAJIUAOB U JIUILl C OrPaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe



uHpopManmu B QopMax, aJaNTHPOBAHHBIX K OTPAHWYCHUSIM HX 3JI0POBbS M BOCIPHATHS
uHpOpMaLUu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIBLHOTO amIapara:

— B mieyaTHoi opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJILHOM Y4eOHOW JHUTEPATYyPbI,

HEe00X0AMMOIi 17151 OCBOCHUS TMCHUIIMHBI (MOXYJISA)

5.1 OcHoBHast 1MTEpaTypa:

1. ®ununmos, Anekceit ®enopouu. Beenenue B Teoputo nuddepeHimanpabix / A. .
Ounmunmos. — M3a. 5-e - Mocksa : URSS : [JIEHAH/], 2022. - 248 c. - (Knaccuyeckuii yueOHUK
MI'Y). — ISBN 978-5-9519-2865-8.

2. @ununnos, Anekceii ®enopoBuu. COopHUK 3amady 1o AU depeHInaTbHbIM
ypaBHeHusaM : [6onee 1400 3anau ¢ orBetamu] / A. @. @ununmnos. - U3n. 9-e. - Mocksa : URSS,
2022. - 240 c. - (Knaccuueckuii yaeonuk MI'Y). - ISBN 978-5-9519-2872-6.

3. CoopHuk 3ama4 1o auddepeHuanbHbBIM ypaBHEHUSIM U BapHAIIMOHHOMY MCUUCICHHUIO
: yauebHnoe mocobue / B. K. Pomanko, H. X. Araxanos, B. B. Binacos, JI. . KoBanenko. - 6-¢
u3a. - MockBa :  JlaGoparopus  3Hammii, 2020. - 222 c¢. - URL:
https://e.lanbook.com/book/135528. - ISBN 978-5-00101-799-8.

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. Xennep, B. K. O6bikHOBeHHbIE qU(depeHIaIbHbIE YpaBHEHH, BAPHUALIMOHHOE
UCUYKCIICHUE, OCHOBBI CIICIUABHBIX (DYHKIIMI U MHTETPAIbHBIX YpaBHEHHI ;| yueOHOe rocooue /
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. lemunoBud, b.I1. Yncnennsie Mmetonbl ananmsa. [pubmmkenne QyHKINiA,
nudbepeHanbHbIe U HHTErpalbHble ypaBHEeHus | yueOHoe nmocobue / b.I1. [lemunoBud,

N.A. Mapom, 2.3. lllyanoga. - 5-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.3. Ilepuoanyeckne U3IaHNUS:
1. base!r magaeix kommnaduu «ct Beroy» http://dlib.eastview.com
2. Onexrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPo¢ecCHOHATbHbIC 0a3bl
JAAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
DnekmpouHno-oudruomeunvie cucmemst (IBC):
DBC «FOPAWT» https://urait.ru/
IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru
9bC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrvie 6azvi OaHHbIX
1.  Scopus http://www.scopus.com/

agkrwpneE
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ScienceDirect https://www.sciencedirect.com/

Kypuansr uznareascrea Wiley https://onlinelibrary.wiley.com/

Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/

[TonmHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMalHbIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
HJIaT(I)opMe HayuHbIX xypHaioB HOUKOH http://archive.neicon.ru

6. HanuonambHas dSnekTpoHHass OuOIMOTeKa (MOCTYHm K DJIEKTPOHHOW  OMOIMOTEKe
nucceptaruii Poccutickoit rocynapcrBenHou 6ubaunoreku (PI'B) https://rusneb.ru/

7. TIpe3unentckas oubmuoreka uM. b.H. Enpriiuna https://www.prlib.ru/

8.  baza ganneix CSD Kemopumkckoro nienrpa 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. YuuBepcurerckas undopmannonnas cucrema POCCUS http://uisrussia.msu.ru

o s

HHd)OpMaLﬁ/lOHHble CnpasovHble Cucmembsl

1. Koncynsrant [lnroc - cnpaBoyHast mpaBoBasi cucTeMa (JOCTYII 0 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIHOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AmMepuKkaHCKas NMaTeHTHas 0a3a NaHHBIX http://www.uspto.gov/patft/

3. MuHucTepCcTBO HAayKu U BhIclIero oopasosanus Poccuiickoit ®denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbubiit moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

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

6. Enunas xomnexuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOT0 HHCTUTYTA pyccKoro si3bika nMeHu A.C. Ilymkuna
"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 oOpa3oBanuu B Poccuiickoit denepannn". Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie anekmponHble 06pasoeamenvHble U UHGopmayuontole pecypcol Kyol'V

1. OnextponHsbli KaTanor Hayunoii 6ubmmnorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOnyJbHOTO AMHAMUYECKOTO 00y4ueHHs http://moodle.kubsu.ru
4. ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIHUKaIiil 1 KoH(epeHIHii
http://infoneeds.kubsu.ru/
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5. bubnuorexka nHPOPMAIIMOHHBIX PeCypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

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

7. DnexTpoHHBIE OOpa3oBaTeNbHBIE pecypchl Kadenpbl HHPOPMAMOHHBIX CUCTEM U
TexHoyiornii B oOpaszoBanum KyOI'Y u HayuHo-merommdeckoro >xypHana "IIIKOJIBHBIE
I'OABI" http://icdau.kubsu.ru/

6. MeToanueckue YKa3aHusi AJA OOyYaKOIIMXCS IO OCBOEHUIO
AUCHUILIMHBI (MOIYJIs1)

[To kypcy mpemycMOTpPEHO TPOBEACHHE JICKIIMOHHBIX 3aHATHH, HAa KOTOPBIX JIaeTCs
OCHOBHOM TEOPETHYECKHI Marepual, J1adOpaTOPHBIX 3aHATHH, TO3BOJSIONUX CTYICHTaM B
MOJTHOM Mepe O3HAKOMHUTHCS C TOHATHEM Iud(epeHInaIbHbIX ypaBHEHUH U OCBOUTHCS B
pELICHUH TPAKTUYECKUX 3a]1aY.

BaxneWmmM 3TarmoM Kypca SBISIETCS CaMOCTOsITeNbHass paboTa 1O AMCUUIUIMHE
«Iuddepennuanbabie ypaBHEHUSY.

Lenpto  camocTosTENbHOW paboOTHl  OakanmaBpa SIBISETCS  yIIyOJieHWEe 3HAHUM,
MOJIYYCHHBIX B PE3YJIbTATE ayJUTOPHBIX 3aHATHN. BbpaObaThIBatOTCS HaBBIKA CAMOCTOSITEIBHON
paboThl. 3aKPEIUIAIOTCS OTBIT U 3HAHUS, TIOJTYYEHHBIE BO BpeMs J1a00paTOPHBIX 3aHSATHIA.

CamocrosTenbHas padoTa CTYAGHTOB B XOJC H3y4YCHHS JUCHUIUIMHBI COCTOHMT B
BHITIOJTHCHUHM ~ WHJAMBUIYAJIbHBIX  3aJaHMid, 3aJaBacMbIX  IIPEMojaBareiieM,  BeIyIIUM
71abopaTOpHbIC 3aHATHS, MOJATOTOBKH TEOPETUYECKOTO MaTepualia K JabOpaTOPHBIM 3aHSATHSIM,
Ha OCHOBE KOHCIEKTOB JIEKIWH MW y4eOHOW JIMTepaTypbl, COIVIACHO KaJCHIApHOMY IUIaHy M
MOJIrOTOBKH TEOPETUYECKOT0 MaTepuaia K TECTOBOMY OIPOCY, 3a4eTy M SK3aMEHY, COTJIaCHO
BOIIPOCAM K 9K3aMEHY.

VYkazanus no odpopmiieHuto padoT:

- paboTa Ha JTA0OPATOPHBIX 3AHATHSAX M KOHCIIEKTHI JICKIIMHA MOTYT BBIOJHSITHCS Ha
OTJCNILHBIX JIUCTAX MO0 HEMOCPEICTBEHHO B paboueii TeTpajim;

- oopMIICHHE WHANBUYaTbHBIX 3aaHNH JKEIaTeIbHO Ha OTACIbHBIX JHCTaX.

[IpoBepka WHIMBUAYAIbHBIX 33aJaHHN 1O TeMaM, pa300paHHBIM Ha JIA0OPATOPHBIX
3aHATHSIX, OCYILIECTBIISETCS Yepe3 HeAeI0 Ha TeKYIeM J1a00paTOPHOM 3aHSTHH, THOO B TEUCHHE
HEJIEJH TI0CTIe ATOTO 3aHATHS HA KOHCYJIbTAIINH.

Jlis pa3bsiCHEHHS HETMOHSATHBIX BOIMPOCOB JIEKTOPOM U AaCCHCTEHTOM €XKEHEIEIbHO
TIPOBOJISITCSI KOHCYITBTAIIUH, O BPDEMEHH KOTOPBIX TPYIIIHI M3BEIIAIOTCS 3apaHee.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHUAyalbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIONIUM WHIWBHAYATH3AUA OOYICHHUSI M YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJarollMMCS WHBAIUIOM WIA JUIOM C OrPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

7. llepeyenb HWHGOPMANMOHHBLIX TEXHOJOTHMH, HCIOJb3yeMbIX MPH
OCYIIeCTBJIEHMH 00Pa30BaTeJIbLHOIO Mpolecca Mo TUCHUILIHHE (MOIYJII0)
7.1 Ilepevyenb MHGPOPMANMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHH
—  Cucrema MOODLE

—  IlpoBepka poMamHMX 3aJaHMM W KOHCYJIbTHpPOBaHHME mocpenctsoM JDOUC
KyoI'y

7.2 TlepeyeHb JMLEH3UOHHOIO W CBOOOJHO PACIPOCTPAHAEMOr0 IMPOTrPAMMHOIO
ob0ecneyenust
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He ucnons3yercs

8. MarepuajbHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUMIInHe (MOIYJII0)

HaumeHnoBanue yueOHON ayTMTOPUH, €€ OCHAILIEHHOCTh

Ne Bug pa6or
000pyI0BaHUEM U TEXHHYECKUMH CPEICTBAMU O0YUCHHUS
1. JIeKuMOHHBIE 3aHATUSL | AyauTOopus, YKOMIUIEKTOBaHHAs CTEeUANTN3UPOBAHHON
MeOeIbI0 M TEXHHYECKHMU CPEJICTBAMH 00yUICHUS
2. JIaGoparopHbie 3aHATHS | AyaUTOpHUS, YKOMIUIEKTOBaHHAs CTEeLMATN3UPOBAHHOM
MeOeNpl0 M TEXHWYECKUMH  CpPEICTBAMU  OOy4YeHH,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
3. [TpakTrueckue 3aHsATUS | AyAUTOPHS, YKOMIIJICKTOBaHHAs CTIeaTM3UPOBAHHOM
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUESHHSI
4. I'pynmossie Aynuropus, YKOMILJICKTOBaHHAS CIIeMaTM3UPOBAHHOM
(MHIUBH Ty aIbHBIC) MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOHCYJIbTAILIUH KOMITBIOTEpaMH, TPOTPaMMHBIM o0ecriedeHueM
5. Texkymwii  KOHTpOJb, | AynuTopus, YKOMILJICKTOBaHHAsI CIIeMaTM3UPOBAHHOM
MIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKUMH  CpPEICTBaMH  OOYy4YeHHs,
aTTeCcTaIHs KOMITBIOTEpaMH, TPOTPaMMHBIM o0ecriedeHueM
6. CamocrosTenbHas Kabuner s caMoCTOSTENHHONW pabOTHI, OCHAIICHHBIN
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXXHOCTBHIO TOAKIIOYEHUS K

cetu «/HTEpHET», NPOrpaMMON JKPAHHOTO YBEIHWYEHUA U
00€CIEeYeHHbI JOCTYIIOM B 3JEKTPOHHYK HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tpumeuanue: Konkperusanus ayauropuii u ux ocHamienue omnpeaensercs OIIOIL.




