MuHob6pHayKku Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAMETHOE OBPA3OBATE/IbHOE YYPEXOEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXXCKWUI rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPXKAAIO
3aBeaytolwmin kadeapon
/V%/‘é/* KypranuH Ceprent Amutpuesmy
Kadenpa umdpoBbix TEXHOOMNI
03.05.2023
PABOYAA MPOrPAMMA YYEEHOW AUCLUN/IUHDI

51.0.35 YpaBHeH1s maTematu4eckor GU3nKm 1 cneumanbHble GYHKLMK

1. Koa 1 HaumeHoBaHMe HanpaBaeHUs NOArOTOBKM/cneunanbHOCTL:
09.03.02 NIHbOpMaLMOHHbIE CUCTEMBI U TEXHOIOTUM

2. MNpodunb noaroToBKKU/cneyManusaums:
BcTpanBaemble BbIYMCAUTENIbHBIE CUCTEMbI U MHTEPHET Belwel, MHPopmaLMOHHbIE CUCTEMBI B
TeNeKoMMyHMKaumax, MHGopMaLMOHHbIe CUCTEMbI U ceTeBble TexHonornn, MHGOopMaLMOHHbIE CUCTEMbI 1
TEXHO/IOTMK B yNpaB/ieHMn npegnpuatnem, ObpaboTka MHGoOpMaLMn U MalLMHHOE 0byyeHne, MNporpammHas
NH}KeHepua B MHGOPMaLMOHHbIX cuctemax, MHGOpMaLMOHHbIE TEXHOIOMMU B LMPPOBOM AM3aliHe

3. Kesanudukaumsa (cteneHb) BbiMyCKHUKA:

bakanaspuaTt

4. dopma obyyeHus:

OuHan

5. Kadepapa, orBeyatowian 3a peanmsaymio AUCLUNIUHDI:
Kadepnpa umdpoBbix TEXHONOTMI

6. CocraButenun nporpammbi:

Kpblnoseukuii Anekcangp Abpamosuy, K. ¢.-M. H., OLEHT
7. PekomeHaoBaHa: npotokon HMC Ne 7 ot 03.05.2023
8. YuebHbiii rog: 2024-2025 Cemectp(bl): 4



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Lenb: d)yH,D,aMEHTaI'IbHaFl noaroToBKa B obnactu ypaBHEHVIIZ B YaCTHbIX MPON3BOA4HDbIX.

3apgaun:

- OB/1lageHne aHaAuTn4eCKMMun metToaamm MaTemaTU4ecKom ¢M3MKM;

- OB/lageHne coppemMeHHbIM maTemaTn4eCKMM annapaTtom gnA p,aaneﬁu.lero MCNONb30BaHUA B MPUTOXKEHUAX.

10. Mecto yuyebHoii gucumnanHbl B cTpyKType OOMM:

YuebHas AucUMNAMHA OTHOCUTCA K 0bnA3aTenbHOW 4YacTu 6noka Bl. [na ycnewHoro ocBOEHUs HEOOGXOAMMO

npeaBapuTesibHOe M3ydeHWe CaeayoWwmnx AMCUMNANH : «MatemaTndeckuii aHanuns», «AnddepeHumanbHble ypaBHEHUAY.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUs no aucumnamHe/moaynio (3HaHUA, YMEHUsA, HaBbIKMK),COOTHECEHHbIE C
nAaHMpyembiMU pe3yibTaTaMu 0CBOeHUsA 06pa3oBaTe/ibHOM NporpamMmmbl (KOMNEeTeHLUAMM BbiMYCKHUKOB):

Kog, 1 HasBaHMe KoMMeTeHLUn

OMK-1 CnocobeH npumeHsTb
ecTecTBeHHOHay4Hble U
06LLENHKEHEePHbIe 3HaHMA, MeTOAbI
MaTeMATMYEeCKOro aHaansa u
MOZE/IMPOBaAHUSA, TEOPETUYECKOTO U
3KCMEePUMEHTA/IbHOTO UCCNe0BaHUA B
npodeccMoHabHOM AeATENbHOCTH

OMK-1 CnocobeH npumeHsTb
ecTecTBEeHHOHay4Hble U
0b6LLENHKEHePHbIe 3HaHMA, MeTOAbI
MaTeMaTMYeCKOro aHaansa u
MOZE/IMPOBaAHUSA, TEOPETUYECKOTO U
3KCMEePUMEHTA/IbHOTO UCCNe0BaHUA B
npodeccMoHabHOM AeATENbHOCTH

OMK-1 CnocobeH npumeHsTb
ecTeCTBEHHOHay4Hble U
06LLENHKEHEPHbIE 3HAHMA, MeTOAbI
MaTemaTM4yeCcKoro aHaansa u
MOJEe/IMPOBAHUA, TEOPETUYECKOIO U
3KCMepUMEHTA/IbHOIO UCCNe0BaHUA B
npodeccMoHaNbHOW AeATeIbHOCTH

Ko 1 HasBaHMe MHAMKATOpa
KOMMeTeHUUn

OrlMK-1.1 3HaeT OCHOBbI
MaTeMaTUKK, PU3MKK,
BbIYNCAUTENIbHOM TEXHUKN U
NporpaMmmMmnpoBaHmnA

OlK-1.2 YmeeT pewatb
CTaHOApPTHble
npodeccMoHasibHble 334a4m C
npPUMeHeHMEM
€CTeCTBEeHHOHAY4YHbIX U

06w emnHKeHepHbIX 3HaHUN,
METOA,0B MaTEMaTUYECKOro
aHann3a M MoAeNnpoBaHMA

OMMK-1.3 NUmeeT HaBbIKK
TEOPETUYECKOrOo U
3KCMEePUMEHTAIbHOTO
nccnenoBaHuA ob6beKkToB
npodeccMoHanbHOM
LeaTeNbHOCTH

3HaHMA, YMEHUA, HAaBbIKK

3HaTb: MeTOAbl TEOPUUN YPaBHEHUIA
MaTeMaTUyeckom GU3UKK 1
cneumnanbHbiX GyHKLUN,
npumeHaemble anaa
MOAENNPOBAHUA CUCTEM.

YmeTb:  MCnonb3oBaTb  MeToAbl
YpaBHEHUM
dusnkn 7
cneumnanbHbix  GYHKUMI ana

peweHna NpakTn4eCknx 3agay.

Teopun
MaTemaTUyecKom

(vmeTb  HaBbIK(K)):
HaBblKaMM KBaANPULMPOBAHHOTO
Bblbopa " aganTaummu
CYLIECTBYIOIWMX  METOA0B  ANf
pelleHuUs NPaKTUYeCcKnx 3agau.

Bnagetb



OTlK-8 CnocobeH npumeHsTb

MaTemaTuyeckme moaenn, metoabl 1

CpeAcTBa NPOEKTUPOBaHUA
NHGOPMALIMOHHBIX U
aBTOMaTU3UPOBAHHbIX CUCTEM

OlK-8.2 YmeeT npumeHATb Ha

NPaKTUKe MmatemaTnuveckme

Mmozenun, metToabl U cpeacTsa

NPOEKTNPOBAHNA U
dBTOMaTU3aUnNnN CUCTEM

12. O6bem AUCUUNAMHDI B 3a4eTHbIX eguHULax/uac:

4/144

dopma npomerKyTOUHOI aTTecTauuu:

SK3ameH

13. Bupgbl yuebHoO paboTbi

Bupa yuebHo paboTbl

AyZouTOpHbIE 3aHATUA
JNleKuMoHHble 3aHATUA
MpaKTUYeckue 3aHATUA
NabopaTopHble 3aHATUA

CamocTosTenibHan paboTa

KypcoBas paboTa

MpomexkyTo4Haa aTTecTaumn
Yacbl Ha KOHTPO/b

Bcero

13.1. CopepkaHue AUCLUUNAUHDI

n/n
HanmeHoBaHue

pasfena AUCUMUMAUHDI

1 BesepgeHue

2
Knaccndukaums
anbdepeHunanbHbix

YPaBHEHWI C YaCTHbIMM
MPOM3BOAHbLIMU

CopeprkaHue pasgena
ONCUUNANHBI

MNpeamer
MpocTenwmne 3agaun.

OVCLMUMIUHBI.

Knaccndukauyms
anddepeHLmnanbHbIX
YPaBHEHWI C YaCTHbIMM
npousBoaHbIMK. MeToz,
XapaKTepPUCTUK.

YmeTs:
Teopum
MaTemMaTUyecKom

MCMONb30BaTb  METOAbI
ypaBHEHUM
dU3UKK 7
cneumanbHbiX  GYHKLMINA ans
peLIeHnn NpaKTMYeCcKnx 3aaau.

Cemectp 4 Bcero
64 64
32 32
16 16
16 16
44 44
0
36 36
36 36
144 144

Peanusaumsa pasgena AUCUUNANHBI C MOMOLLbIO
OHNalH-Kkypca, IYMK

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516



3 YpaBHeHusa
runepbosmyeckoro
TMna

n/n
HanmeHoBaHue

pasgena AUCUMNANHBI

4 YpaBHeHuA
napabosnyeckoro TMna

5 YpaBHeHuA
3NIMNTUYECKOrO TUNa

MpocTenwmne 3agauun,
NpUBOAALLNE K YPaBHEHUAM
runepboanyeckoro Tmna.
MeTog,
PacnpOCTPAHAIOLLMXCS
BO/IH. MeTop, pasgeneHusn
nepemeHHbIX. 3a4a4u ¢
OAHHbIMM Ha
XapaKTepucTuKax. PelieHune
06LWMX NMHENHbIX
ypaBHEHUM
rmnepboanyeckoro TMna

CopeprkaHue pasgena
OMCUMNANHDI

MpocTenwimne 3agdaun,
npuBoAALLNE K YPABHEHUAM
napabonunyeckoro Tmna.
MeTopn, pasaenenua
nepemeHHbIX. 3aga4m Ha
6eCcKOHEYHOM NPSMOIA.
3apaum 6e3 HavyanbHbIX
ycnosuit. CBoICTBa AenbTa-

bYHKUNK.

3agaum, npusogaLLme K
ypasHeHuto Jlannaca.
Obuwue ceolicTBa
rapMoOHUYECKUX QYHKLUMIA.
PeweHune KpaeBbix 3a4a4
ON5 NPOCTENLLMX obnacTel
MeTOZ0M pasaeneHua
nepemeHHbIX. PyHKLNA
MCTOYHMKA. Teopua
noTteHuymana. PyHkLUM
BANAHUA TOYEYHbIX
MCTOYHMKOB. 3a4a4mn
MaTeMaTn4yecKomn Teopun
anbpakumun.

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516

Peanusaumsa pasgena AUCLUNINHDBI C MOMOLLLbHO
OHNalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516



6 CneumanbHble GYHKLNM

https://edu.vsu.ru/course/view.php?id=4014,

UnnnHapnyeckne GyHKUMK.
KpaeBas 3agaya ana
ypaBHeHuA beccens.
PasnunuHble Tunbl
UMANHAPUYECKNX YHKLUMNA.
Chepuueckne GyHKUUM.
MonnHomsl JlexkaHapa.
MpucoeanHeEHHbIe YHKLUN
JNlexxaHapa. FlapmoHunyeckue
NosIMHOMbI U chepuryeckmne
byHKUMK. TIoAMHOMBI
YebbiweBadpmuTa.
MonnHombl
Yebbiwesa-/lareppa.

13.2. Tembl (pasgenvl) AUCLUNAUHDBI U BUADI 3aHATUIA

Neo HanmeHoBaHMe TeMbI
n/n  (pasgena)

1 BeegeHune

Knaccudpukaums
anddepeHuManbHbIX
YPaBHEHMUI C YaCTHbIMM
Npou3BOAHbIMU

3 YpaBHeHMA
runepbonmyeckoro
TMna
4
YpaBHeHMuA
napaboanyeckoro TMna
5
YpaBHeHMUA
3NINNTUYECKOrO TUMA
6

CneumanbHble GyHKLMM

JIeKLMOHHbIe MpakTnyeckme JTabopaTopHbie
3aHATUA 3aHATUA 3aHATUA

4 0 0

6 3 3

6 4 4

6 4 4

6 3 3

4 2 2

32 16 16

14. MeTtopuyeckue yKasaHUA 418 06yyaloLwmxca No 0CBOEHUIO AUCLUN/IUHDI

OcBoeHMe ANCUMNANHDBI CKNaAbIBAaeTCA U3 ayaAUTOPHOM paboTbl (y4ebHOM AesTenbHOCTH, BbIMOJHAEMOM Nog,

CamocToaTenbHas
pabota

44

https://edu.vsu.ru/course/view.php?id=2516

Bcero

20

22

22

20

16

108

PYKOBOACTBOM NpenogaBaTtena) u BHeayaAUTOpHOM paboTbl (yuebHoM geaTenbHOCTU, peanm3yemoi obydatowmmes

CaMOCTOATESIbHO).



AyauTtopHas paboTa COCTOMT M3 BbIMOJHEHUSA MPaAKTUYECKUX M 1abopaTopHbiX 3agaHuii B 06béme,
npeaycMoOTPeHHOM y4ebHbIM MAaHOM.

CamocronTenbHasA paboTa npeanonaraeT yraybaéHHoe n3ydeHne OTAEe/IbHbIX Pa3LesioB AUCLUNANHBI C UCMOIb30BaHUEM
IMTEpaTypbl, PEKOMEHA0BaHHOW NpenoaBaTesiem, a Tak:Ke KOHCMEKTOB NpaKTMYeckux (n1abopaTopHbIx) 3aHATUIA. B
KayecTBe M/aHa 4/ CaMOCTOATE/IbHOM PaboThbl MOXKeT 6bITb MCNOb30BaH pa3gen 13.1 HacToswen paboyelt nporpammbl, B
KOTOPOM 3adUKCMPOBaHbI pasaesibl AUCUMUMAUHDI U UX cofepsKaHue. B pasgene 13.2 paboyeit nporpammbl onpeaensercs
KO/IMYeCTBO YacoB, OTBOAMMOE Ha CaMOCTOATE/IbHYI0 PaboTy Mo KaxAomy pasgeny AUCUMMAUHBLL. Bonbliuee KonMyecTso
YacoB Ha CaMOCTOATE/bHYHO paboTy oTBOAMTCA Ha Haubosee TPyaHble pasfesbl AUCLMIIMHDI. Ona
CaMOCTOATE/IbHOTO U3YYeHMA OTAE/IbHbIX PA3fesoB AUCLUMINHBI UCNO/b3YETCA NepeyeHb IMTepaTypbl U 4PYTMX PECYPCOB,
nepeyncieHHbIX B MyHKTax 15 v 16 HacToswein paboyeli nporpammbl.

YcnewHocTb OCBOEHWMA AUCUMMIMHBI ONpPesenseTca CUCTEMATUYHOCTbIO M yOMHOM ayAMTOPHOW U BHEAyAUTOPHOM
paboTbl obyyatoLLerocs.

Mpy Mcnonb3oBaHUM AWUCTAHLMOHHBIX 06PA30BATE/IbHLIX TEXHONOMMIA U 3NEKTPOHHOTO 0BYYeHUs BbIMOAHATL BCe
YKasaHuA npenojgasaTesiell, BOBPEMA MOAKAOYaTbCA K online 3aHATMAM, OTBETCTBEHHO MOAXOAMTb K 3afaHUAM ANA
CaMOCTOATE/IbHOM PaboThbl.

15. MMepeyeHb OCHOBHO U AOMNONHUTE/NIbHOW NUTEPATYpPbl, PECYPCOB UHTEPHET, HE06X0AUMBIXAA OCBOEHUA

AUCLUN/IUHDI

No NcTouHuK

n/n

1 KpynuH, B. I'. Bbicluaa maTemaTuKa. YpaBHEHUS MaTeMaTuyeckoin ¢pumsmku. COOPHUK 3a4a4 C pelleHnamm
[2nekTpoHHbIl pecypc]: yuebHoe nocobue / B. I. KpynuH, A. J1. Masnos, /1. I. NMonos — M. : U3gatenbckuii
aom M3MU, 2017. — 388 c. —<URL:
http://www.studentlibrary.ru/book/ISBN9785383010754.html>

2

JInHeliHble U HeIMHEeNHble ypaBHEHUA GU3UKK : ydebHoe nocobue. 1. YpaBHeHUA maTemaTUueckon Gpusmkm /
cocT. A. B. KonbiToB.— KemepoBo : KemepoBCKMi rocyaapcTBeHHbI yHUBepcuTeT, 2018 .— 82 c.— <URL:
http://biblioclub.ru/index.php?page=book&id=495216>

6) AononHUTeNbHaA MTepaTypa:
No MCTOUYHUK

n/n

Buuanze, A. B. COOpHMK 33a4 Mo ypaBHEHMAM MAaTEMATUYECKOM GU3KKHK : yuebHOe nocobue oas cTya,.
Mex.-MaT. U du3. cneu,. Bysos. — M. : Hayka, 1977. — 222 c.

2 Bnaavmupos, B. C. YpaBHeHUs maTemMaTnUieckon dusmku: yaebHUK ans ctya. sysos / B. C. Bragumupos, B.
B. apuHos. — U3a. 2-e, ctep. — M. : dusamarauT, 2008. — 398 c.

3 EmenbaHoB, B. M. YpaBHeHUA maTemaTudeckol Gpu3snku. NMpakTUKyM No peLleHunto 3aa4 [DN1eKTPOHHbIN
pecypc] : yuebHoe nocobue / B. M. EmenbaHos, E. A. PbibaknHa. — InekTpoH. gaH. — CM6. : /laHb, 2008. —
214 c. — <URL:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=140>

4

TuxoHoB, A. H. YpaBHeHUs MaTeMaTU4eCcKon PU3NKM : yuebHUK ana ctya. dus.-mar.
cneumanbHocTel yH-ToB / A. H. TuxoHoB, A. A. Camapckuit. — 7-e usg. — M. : 3g-80 Mock. yHTa : Hayka,
2004. — 798 c.



YpaBHeHUA MaTemMaTUYecKon GU3NKK : KOHCTMEKT NEKLMIA 1 NPaKTUKyM B nakeTe Maple / A.A. KpblioBeuxuii
[v op.]; BopoHek. roc. yH-T .— BopoHexK : M3patenbckuin gom Bry, 2018 .— 137 c.

B) MHGOPMaLIMOHHbIE 3/1eKTPOHHO-06pa30BaTe/IbHbIE PeCcypCbl:

Ne n/n NCTOYHUK

1 dneKkTpoHHan 6ubnnoteka BrY https://lib.vsu.ru

2 DNEKTPOHHbIN yHuBepcuTeT BIY https://edu.vsu.ru

3 3BC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuTetckaa bubnaunoteka online» https://biblioclub.ru/
Ne n/n NCTOYHUK

5 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KoHTtekctym) https://lib.rucont.ru/

16. MepeuyeHb yuebHO-MmeTOgUUECKOTrO 0becneueHUs AN CaMOCTOATEIbHOM paboTbl

No NcTouHmMK
n/n
1 Bnagumupos, B. C. YpaBHeHUA maTemaTnyeckon GusmKkmn: yuebHunk ans ctya. sysos / B. C. Braaumupos, B.

B. 'apuHos. — U3a. 2-e, ctep. — M. : dusmartaut, 2008. — 398 c.

2 KpynuH, B. I. Bbiclwas maTemaTuKa. YpaBHeHUA maTemaTmyeckol ¢pmsmKkn. COOpHUK 33434 C peleHnamu
[3nekTpoHHbIN pecypc]: yuebHoe nocobue / B. I. KpynuH, A. /1. Masnos, /1. I. Monos — M. : U3gatenbckuii
nom M3WU, 2017. — 388 c. —<URL:
http://www.studentlibrary.ru/book/ISBN9785383010754.htmI>

3 JInHeliHble U HennHelHble ypaBHeHUs GU3NKK : y4ebHoe nocobue. 1. YpaBHeHUA maTemaTmyeckoi Gusmnkm /
cocT. A. B. KonbiToB.— KemepoBo : KemepoBCKMiA rocyaapcTBeHHbI yHuBepcuTeT, 2018 .— 82 c.— <URL:
http://biblioclub.ru/index.php?page=book&id=495216>

4

YpaBHeHMA maTeEMaTUYECKON GU3MKM 1 KOHCMEKT IeKLMIA U NpakTUKyM B nakete Maple / A.A. KpblioseLKnia
[v op.]; BopoHesk. roc. yH-T .— BopoHex : spatenbckuin gom Bry, 2018 .— 137 c.

17. UHdopmaumnoHHble TEXHONOTUU, UCNONIb3yeMble ANA peanusaumm yuebHoM AUCLUNANHDI,BKAOYaA NporpaMmmHoe
o6ecneueHne n HGOPMaLMOHHO-CNPaBOYHbIE CUCTEMDI (MPU HEO6X0AUMOCTH):

Mpy peanusaumm AUCLMIIMHBI MOTYT WCMNO/Mb30BaTbCA TEXHOOMMU 3NEKTPOHHOrO O06yYeHWAa W AWUCTAHLMOHHbIE
obpa3oBaTesibHble TEXHONOMMM Ha 6a3e nopTasia edu.vsu.ru, a TaKksKe gpyrue 4OCTyMHble Pecypcbl cet UHTepHerT.

18. MatepuanbHo-TexHUUeckoe obecneyeHne 4UCLUMNIUNHDI:

JIeKUMOHHAA ayauTopuA, OCHALLEeHHAA MyJIbTUMEAUIAHBIM MPOEKTOPOM;  CMeunanm3mpoBaHHas mebenb: A0cCKa
MeJsioBas UM MapKepHas 1 WT., CTOAbI, CTyAbA B Heobxoanmom kKonmdectse. OC Windows v.7, 8, 10, Habop yTuaut
(apxmBatopbl, dan-meHeakepbl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble CpeacTBa ANA NPOBeAEeHUA TeKyLel U MPOMEXKYTOUHOW aTTecTauui



nOpFl,EI,OK OUEeHKM oCcBOeHUA o6yqa|ou.|,mmmcn y‘-IE6HOF0 mMaTepuana onpegenaeTca cogepxaHmem cneayroumnx pasgenos

ONCUMMINHBI:
Ne Pasgenbl AUCLMNANHDI Koa komneTeHuum Koa nHamkaTopa OLeHOYHble cpeACcTBa A/1A
n/n (momynn) TeKyLLEen aTTecTaumnm
1 Pasgenbl 1-6 OnK-1 OlMK-1.1 KoHTponbHan paboTa
2 Pasgensbl 2-6 OnK-1 OlK-1.2 KoHTposbHasa paboTa
Ne Pasgenbl AUCLUMNANHDI Koa komneTeHuum Koa nHamkatopa OueHOYHble cpeACcTBa A/1A
n/n (mogynn) TeKyllen atrectaumm
3 Pasgensbl 2-6 OnkK-1 OlK-1.3 KoHTposbHasa paboTa
4 Pasgensbl 2-6 OnnK-8 OlK-8.2 KoHTposbHasa paboTa

MNpomexkyToUYHana aTTecTauma

dopma KOHTPOANA - DK3amMeH

OLeHOYHble cpeacTBa AN NPOMENKYTOUYHONM aTTecTaumm

Komnnekt KUM

20 Tunosblie oL,eHOYHbIE CpeAcTBa U MeToAUYECKME MaTepuanbl, onpeaensatolme npoueaypbl oLeHMBaHUA
20.1 TeKyLWwMit KOHTPONb YCNEeBAaEMOCTH

TeKyLMiA KOHTPO/Ib YCNEeBaeMOCTU MO AUCUMMIIMHE OCYLLECTBIAETCA C MOMOLLbIO CNeAYIOLLMX OLLeHOYHbIX CPeACTB:
KOHTpO/IbHas paboTa.

KoHTponbHas paborta Ne 1 BapuaHr 1.

3apaHue 1 (3 6anna). Onpegennte TMN ypaBHEHUA

[x]

3aganue 2 (4 6anna). OnpegenvTte TUN ypaBHEHUA

[x]

3apaHue 3 (5 6annos). Onpegenvte TMN ypaBHEHUA NPU

[x]

3apaHue 4 (8 6annos). Haliaute obliee pelleHne ypaBHeHUA

[]

3apaHue 5 (10 6annoB.). HaliauTe obLyee pelleHne ypaBHEHUS

[x]

3apaHue 6 (20 6annos). MpuBeauTe ypaBHEHUE K KAHOHMYECKOMY BUAY

[x]

BapwuaHrT 2.
3agaHue 1 (3 6anna). Onpegenvte TMN ypaBHeHUA

=]

3apaHue 2 (4 6anna). Onpegenvte TMN ypaBHEHUA



[x]

3apaHue 3 (5 6annos). Onpegennte TUN ypaBHEHUA NPU

[x]

3agaHue 4 (8 6annos.). Haliaute obliee peweHne ypaBHEHMUS

[x]

3apaHue 5 (10 6annos.). Haliante obuiee pelieHne ypaBHeHUs

[x]

3aganue 6 (20 6annos). MpuBeauTe ypaBHEHUE K KAHOHWYECKOMY BMAY

[x]

KoHTponbHasa paborta Ne 2 BapumaHr 1.

3agaHue 1 (20 6annoB.). PewunTe 3a4a4y MeTo40M pa3ae/ieHns nepemeHHbIX

]

3apaHue 2 (30 6annos.). PelunTe 3a4a4y MeTOAOM pPa3feneHus nepemeHHbIX

(]

BapwuaHT 2.

3aganue 1 (20 6annoB). PewnTe 3a4a4y METOAOM PasAeNeHUs nepemeHHbIX

]

3apaHue 2 (30 6annos.). PelunTe 3a4a4y MeTOAOM pPa3feneHus nepemMeHHbIX

(]

KoHTponbHaa pabota Ne 3 BapuaHrT 1.

3apaHue 1 (20 6annos.). PelwinTe 3a4a4y METOAOM pa3aeneHns nepemMeHHbIX

(]

3apaHue 2 (30 6annos.). PelunTe 3a4a4y MeTOAOM pa3aeneHns nepemeHHbIxX

(]

BapwuaHT 2.

3aganue 1 (20 6annoB.). Pewnte 3aaadvy METOAOM Pa3AeNeHUs NepemMeHHbIX

]

3apaHue 2 (30 6annos). PelwnTe 33434y MeTOA0M pasaeneHnn nepemeHHbIX

]

OnucaHve TeXHONOTMM NPOBEAEHUSA: 0byJatoLLeMyCs CayYaiiHbiM 06pa3om [aeTca O4MH U3 BapMaHTOB KOHTPOIbHOM paboTbl.
Ha BbINoAHEHWE 3a4aHNI NpeaoCcTaBAseTCA 2 akafeMUYecKuX yaca.

TpeboBaHWA K BbIMOJHEHWIO 334aHUI (MIX LWKAAbl U KPUTEPUM OLLEHMBAHUA): MAaKCMMaibHAsA OLLEHKA 32 BbIMOJIHEHNE
Ka4oro 3afaHua npuseseHa Bbiwe. OLeHKa CHUKAETCs, eC/n B NpoLLecce BbINOJHEHUA 3a4aHUA  Obliv  AONYLLEHbI
ownbKM U HeToyHocTU. OueHka O 6annoB cTaBuTCA /IMBO 3a MNOJIHOCTHIO HEBLINMONHEHHOE 334aHNe, NMMBO Npu
HaMYUK rpybbIX OLMBOOK.

20.2 NMpomerKyTouHaA aTrecTauma



MpomexyTouHaA aTTecTayma no UCLUNJANHE OCYLLECTBAAETCA C MOMOLLbIO CIeAYHOLMX OLLeHOYHbIX CPeaCTB:
Komnnekt KUM.

MepeyeHb BONPOCOB K 9K3aMeHY:
Knaccuoumkauma anddepeHumnanbHbiX ypaBHEHWUIN C YaCTHbIMU MPOU3BOAHbIMU.

MpocTelilwmne 3a4ayun, MNPUBOAALLME K YPaBHEHUAM runepbosiMyeckoro tmMna. MeToa pacnpoCTPaHAIOLWMUXCA BOJH.
MeToz pasgenieHns nepemeHHbIX. 3a4a4M € LaHHbIMUW HA XapaKTEPUCTUKaxX. PeleHne oBLMX IMHENHbIX YPaBHEH W
runepbonnyeckoro Tvna.

MpocTelwMne 3agaumn, npuBoaAlLLMEe KypaBHeHMANapabonnyeckorom Tuna. MeTop
pasaeneHus
nepemeHHbIX. 3agaunm Ha OeckoHeyHol npsamoin. 3agaunm 6e3 HavasbHbIX ycnoBuin. CBOKMCTBA AenbTadyHKUUU.

3agaun, npuBoAAlWMe K ypaBHeHMo Jlansiaca. O6wmMe CBOMCTBA rapMOHMYECKUX OYHKLMIA. PelueHue KpaesbIx
3afla4 ana npocterwmnx obnacten MeToAoM pasfenieHus nepemeHHbiX. PyHKLMA MCTOYHMKA. Teopus  noTeHumana.
®PYHKLUMM BAUAHUA TOYEUHbIX UCTOYHMKOB. 3afayM maTemaTuyeckoin Teopuu andpakumu.

UnnuuHpopuyeckune PyHkumn. KpaeBansszapgaya AonaypaBHeHuA beccena. Pas3nunuyHble TUNbl
UMAnHApuYecknx GyHKumnii. Coepuueckme dyHKLUMKU. MoanHombl SlexkaHapa. MpucoegmHeHHble GyHKUUKM JlexxaHgpa.
FapMOHMYEeCKMe NOMIMHOMBI U cdhepuyeckne ¢GyHKUMK. MonnHombl YebbliweBa-dpmuTa. MonMHombl Yebbiwesa-
Nareppa.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTePUaNoBs:
KOHTpoNbHO-U3MepuTenbHbI matepuan Ne 1
1. MeTtoga, pacnpoCTPaHAOLWNXCA BOJIH.

2. OYHKUMA UCTOYHMKA.

KOHTpONbHO-U3MepuUTeNbHbI matepuan Ne 2
1. MeTog, pasaeneHna nepeMeHHbIX.

2. O6Lwme cBOVCTBA rAPMOHUYECKUX GYHKLNNA.

OnuncaHue TexHosorMm nposeaeHns. Obyyatowemycsa cnydaiHbiM obpasom gaetca KMM, cogepskalinii 2 sonpoca 13
nepeyHa. Ha BbINO/IHEHME 3a4aHUI NPeAoCTaBAAETCA 2 aKaAeMUYECKMX Yaca.

TpeboBaHUA K BbIMOJHEHWUIO 3a4aHWiA (MAU LWKaNbl U KPUTEPUM OLEHWMBaHMA). JAA OLeHWBaAHWUA Pe3y/bTaToB 0byYeHUs
Ha 9K3aMeHe MCMo/b3yHoTCA CeAytoLLMe NoKasaTenu:

1) 3HaHWe OCHOBHbIX MOHATUI TEOPUM YPABHEHUI MaTEMATUYECKON GU3UKM U CrieumManbHbIX GYHKUMUIA Mero meTos0s,
KOTOpble MCMONb3YHTCA ANA MOCTPOEHUA MOZeNell U KOHCTPYMPOBAHUA anropuUTMOB pelleHus NPaKTUYECKUX 3aaY;

2) 3HaHWe MOCTAHOBKM KNaCcCUYECKUX 3a4ay;
3) 3HaHWe MeToA0B GOPMYMPOBKM M A0KA3ATENLCTBA MAaTEMATUUECKMX YTBEPIKAEHNIA;

4) ymeHue NpUMEHATb METOAbl TEOPUMN YPaBHEHUIA MaTeMaTUUYECKON GU3MKM U crielnanbHbiX GYHKUUAANSA pelleHus 3a4ad
npodeccMoHanbHOM AeATebHOCTY;

5) ymeHue NnpumMeHATb annapaT TEOPUN YPaBHEHUI MAaTEMATUYECKOM GU3MKKN U cneunanbHbiX GyHKUMNANA AOKa3aTebCcTBa
YTBEPKIAEHUN N TeOpem;

6) BnageHWe HaBblKaMM KBanMOUUMPOBAHHOIO BbIOOpPA M aganTauuMW  CYLLECTBYIOWMX METOAOB A/spelleHus
NPaKTUYeCKMX 3aJay;



7) BNnageHWe HaBblKaMW WCMNO/Ib30BAaHUA METOZOB pPeLUEeHUA KIACCUYECKUX 3afay TeopuUu YpaBHEHWM
MaTeMaTuyeckon OU3MKM U cneumanbHbliX QYHKUMIA ANA peleHus pas/IyHbIX eCcTeCTBEHHOHay4YHbIX 3a4au.



anBep,éHHble HUXe 3a4aHUA peKomeHayeTca Ucnosib3osaTtb Npu nposegeHnn gUarHoCTU4eCKUX pa601 ANA OUeHKU

OCTaTOYHbIX 3HAHMUIA NO aAuvncuunaunHe

POC_09.03.02 UHdbopMaLIMOHHbIE CUCTEMbI U TEXHOJIOIUU

top/lNo ymonyauuro ana ®OC_09.03.02 UHpopmaLMOHHbIE CUCTEMbI U

TeXHOJ10rmm

top/MNo ymonyanuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonorumn /OMNK-1/YpaBHeHnsa matemaTtnyeckon ousnku n cneumarnbHble

hyHKLMM

top/MNo ymonyanuro gna POC_09.03.02 UHopmMmaLMOHHbIE CUCTEMbI U
TexHonoruu /OlMNK-1/YpaBHeHusa matemaTu4eckon hU3nK1 1 cneumanbHble
¢yHKUMK/YpaBHeHMA MaTtemMaTnieckon (pu3mkm n cneumanbHble

dyHKUMN_TecTOBble 3a4aHus

Tect_1

Onpenenure THI yPaBHEHUS Ux—2Uxy 7 Uy, +3u,=0.

MC

Bann no YMON4YaHUO:

CnyuaitHbin nopsigok oteeTos| [1a

HymepoBaTtb BapuaHTbl oTBeTOoB?| 0
LUTpach 3a Kaxayro HenpaBUnbHYI nonbITKy:[ 33.3
ID-HOMep:
OT1BeThI OT13bIB OueHka

A. SIUIMIITUYECKUI 100
B. napaboHYeCKHii 0
C. rUNepOoNTNIeCKuit 0

O6LwWui OT3bIB K BONpPOCY:

[ns no6oro npaBMIbLHOro OoTBeTa:

Baw oTBeT BEpHbIN.

[na no6oro HenpaBUNbLHOro oTBeTa:

Baw oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

MokasaTb KONMYECTBO NPaBUNbHbIX
oTBeTOB (Mopgckaska 1):

HeT

Yoanutb HEKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHOe20 criuckKa.

(MC/MA)




TecTt_2

Ornpenenute TUT YPABHEHHUS SUxxt2Uyy—Uyy—5u,=0. MC
Bann no ymonuaHuio:| 1

CnyuaiHbii nopsagok oteetos| [1a
HymepoBaTtb BapmnaHTbl otBeTOoB?| 0

Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka

SIUTANI THYECK U 0
B. mapaboITYeCKHi 0

C. THIIEpOOIINIECKHUI 100

O6LWui OT3bIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Bal oTBET BEPHbINA.

[lns no6oro HeNnpaBUNLHOro oTBeTa:

Baw oTBeT HeﬂpaBMﬂbeIl)'I.

Mopckaska 1:

MNoka3saTb KONUYECTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YoanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3adaHHo20 CriUCKa.

(MC/MA)




Tect_3

K KakoMy THITy TPaHHYHBIX YCIOBHH OTHOCHTCS Ux(7, t)=5t7? mcC
Bann no ymonuaHuio:| 1
CnyuaiHbii nopsagok oteetos| [1a
HymepoBatb BapuaHTkl oTBeToB?| 0
Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
A. OJHOPOAHOE MEPBOTO POaA 0
B. HEOTHOPOIHOE MEPBOTO POJIa 0
C. OJIHOPOJHOE BTOPOTO poja 0
D. HEOJHOPOAHOE BTOPOTO pojia 100
O6LWwmn OT3bIB K BONpPOCY:
[lnsa no6oro npaBUNbLHOro oTBeTa: Baw oTBeT BEPHbIN.
[na no6oro HeNnpaBUNLHOIO OTBETa: Ball oTBET HEMPABU/IbHbIN.
Moackaska 1:
MokasaTb KONM4ecTBO NPaBUNbHbIX Het
oTtBeTOB (Moackaska 1):
YAaanuTtb HeKOppPeKTHble OTBEeThI Het
(Noackaska 1):
Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.




Tect 4

Haiinute coOctBennble ¢pyHkunu 3aaaun Ltypma-JInyBriuIs 11 ypaBHEHHUS Uxt20,=0 ¢ TPaHUYHBIMH yCIIOBUAMHU

(0, =0, u(5, )=0. MC
Bann no ymonuaHuio:| 1

CnyuaiHbii nopsagok oteetos| [1a
HymepoBaTtb BapmnaHTbl otBeTOoB?| 0

Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka

A. Xa(x)=sin(nnx/5), n=1, 2, 3,... 0
B. Xa(X)=cos(nnx/5), n=0, 1, 2,... 0

C. Xa(x)=sin(z(2n+1)x/10), n=0, 1, 2,... 100
D. Xa(X)=cos(n(2n+1)x/10), n=0, 1, 2,... 0

O6LWwmn OT3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[Ona nro6oro HenpaBuinbHOIro oTeBeTa:

Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.




TecT_ 5

Haiinute codctBennble ¢pyHkunu 3aaaun Ltypma-JInyBriis 11 ypaBHEHUS Uxt4u,=0 ¢ TpaHUYHBIMH yCIIOBUAMHU

(0, =0, uy(5, £)=0. MC
Bann no ymonuaHuio:| 1

CnyuaiHbii nopsagok oteetos| [1a
HymepoBaTtb BapmnaHTbl otBeTOoB?| 0

Ltpad 3a Kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka

A. Xa(x)=sin(nnx/5), n=1, 2, 3,... 0

B. Xa(X)=cos(nnx/5), n=0, 1, 2,... 100
C. Xa(x)=sin(z(2n+1)x/10), n=0, 1, 2,... 0
D. Xa(X)=cos(n(2n+1)x/10), n=0, 1, 2,... 0

O6LWwmn OT3bIB K BONpPOCY:

[lns no6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[Ona nro6oro HenpaBuinbHOIro oTeBeTa:

Ball oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MNokasaTb KONMYeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

HeT

YaanuTb HeKOppPEeKTHbIe OTBETbI
(Noackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHOo20 CrUCKa.




top/MNo ymonyauuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/YpaBHeHMA matemaTnyeckon ouU3nKu 1 cneunanbHb
dbyHKuMn/YpaBHeHns matemaTndeckon usnkm n cneymanbHble
byHKLMN_3a4aHMA C KOPOTKUM OTBETOM

KopoTkum_1

e

Haiinure pemenue ypaBHeHUs ut+2u=x, r1e u=u(X, t), yIoBIeTBOpsIOIIee HaYaTbHOMY ycinoBuio u(x, 0)=3x. B oTBeT
3anuImTe 3HaUYeHUEe, K KOTOPOMY CTPEMUTCS pelIeHne Ipu X=06, t—>+o0.

SA

Bann no ymon4yaHuio

12

qYBCTBMTeanOCTb K peructpy

(I Het

LTpach 3a Kaxayro HenpaBunbHY nonbITKy:[ 33.3

ID-HOmep

OTBeThbI OT3bIB

OueHka

3

100

O6LWui OT3bIB K BONpPOCY:

Moackaska 1:

Teru:

Bam Heobxodumo ykasampb xomsi 6b1 0OUH 803MOXHbIU omeem. [Tycmble omeemsi He 6ydym
ucrionib3oeamsbcsi. CUMBOI «*» MOXHO UCIMO/Ib308amb 8 Kadecmeae wabsioHa,
coomeemcmaeyouiezo mobbeim cumeonam. Nepabili nodxodsawuti omeem 6ydem
ucrionib308amabcs 01151 orpedesieHUs OUeHKU U 0m3bIea.




top/MNo ymonyauuro ana ®OC_09.03.02 UHopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/YpaBHeHna matemaTtnyeckon ousnku n cneumarnbHble

dyHKuun/YpaBHeHUa MaTeMaTuyeckon husnkm n cneumanbHbie
dyHKUMN_3aaaHunA ¢ pa3BEéPHYTbLIM OTBETOM

pa3BepHyTbIn_1

3amada 0 CBOOOHBIX MAJIBIX ITOMEPEUHBIX KOJIEOAHUIX OJHOPOIHON CTPYHBI C 3aKPETUICHHBIMU KOHIIAMH.
ChopmynupyiTe ee U yKaXHTe OCHOBHBIC ATAIBl PELICHUS METOIOM Pa3/IeieHUs IEPEMEHHBIX.

ES

Bann no ymonyaHuto:

3

dopmar oTBeTa:

HTML-
penakTop

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Pa3pewnTtb BrnoxeHus:

1

Tpebyemoe 4UCO BNOXEHUN:

0

PaspelueHHble TUNbI (pannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmauumsa ansa oueHMBaroLWmx

O6LWmMi1 OT3bIB K BONPOCY:

Teru:

Lonyckaem 8 omeeme 3azpy3ums ¢halin u/unu esecmu mekcm. Omeem OosmxkeH 6bimb
OUEeHeH npernodasamenem 8pyyHYIo.

[Nna oueHnBaHUA pesynbTaToB 06y4eHMs Ha IK3aMeHe Ucnosib3yeTca 4-6annbHas WKana:

«OTINMYHO», «KXOpPOLWOo», «KyaOBNETBOPUTE/IBHO», KHEYAOB/IETBOPUTE/IBHO»

YpoBeHb

. cbopmMpPOBaAHHOCTYH LLIkana oLeHOK
KpuTepuu oueHMBaHUA KOMMNETEHLLNI .
KoMneTeHL i

MoNHOoe COOTBETCTBME OTBETA 0ByYatoLLerocs BCem
nepeyncaeHHbIM Kputepmam. OByyatowminca 4eMmoHcTpupyeT

BbICOKMI1 yPOBEHb BNAAEHUA MaTEPUANOM, OPUEHTUPYETCA B MoBblWeHHbIN OtnuHo

npeameTHon ob1acTu, BEpPHO OTBEYaET Ha Bce YposeHb

[0MONHUTEIbHbIEe BOMPOChl. CAaHbl BCe KOHTPOJIbHbIE PaboTbl
(oueHKa He meHee 25 6annos).

OTBET Ha KOHTPO/IbHO-U3MEPUTE/NbHbIN MaTepuan He
COOTBETCTBYET OAHOMY WU/IM AIBYM U3 NEPEYNUC/IEHHbIX
nokasaresiell, Ho obyyatoLLmMinca AaeT NpPaBUIbHbIE OTBETbI Ha ;
[LONONHUTENbHbIE BONPOChI. [onycKatoTcA oWnbKMU npu basosbInt ypoBeHb Xopowo
BOCMNPOM3BEAEHNN YaCTU TEOPETUYECKUX NooXKeHUA. CaaHbl

BCE KOHTPO/IbHblE paboTbl (OLEeHKa He MmeHee 25 6annos).

OTBeT Ha KOHTpOI’IbHO-M3MepVITEJ'IbHblﬁ maTepuan He

COOTBETCTBYET NI06bIM TPEM M3 NepPeYnCNeHHbIX NokasaTenei, |Moporosbili yposeHb  |YaoBneTBOPUTENBHO

06yl4arou.|,m7|cn AaeT HEMOJIHblE OTBETbI HAa A0NO/IHUTE/IbHbIE




Bonpocbl. ChopMMpPOBaHHbIE 3HAHMA OCHOBHbIX MOHATUNM,
onpeaeneHnii U Teopem, U3y4yaembix B Kypce, He Bceraa nosHoe
MX NOHMMaHMeE C 3aTPYAHEHUAMMU NPU BOCNPOM3BELEHNN.
CaaHbl BCe KOHTPOJIbHbIe paboTbl (OLLeHKa He MeHee 25
6annos).

OTBET Ha KOHTPO/IbHO-U3MEPUTE/IbHbIV MaTepuan He
COOTBETCTBYET /I0ObIM YETbIPEM U3 NEPEUYNCIEHHDBIX
nokasartenei. Obyvatowminca 4EMOHCTPUPYET OTPbIBOYHbIE

3HaHKA (1M6O MX OTCYTCTBME) OCHOBHbIX MOHATUIA, onpeaeneHunii |~

M TeOpeMm, UCNOo/b3yeMbIX B Kypce, MAn He caaHa XxoTa bbl ogHa
KOHTpO/bHas paboTa (oueHKa MeHblue 25 6annos).

HeyaoBneTsopu-TesibHO
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