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1. IEJIM U 3AJAYU OCBOEHMUS JUCIHUITIINHBI
1.1 Heab ocBOEHUS TUCHUILIHHBI

HCHBIO OCBOCHU TUCHUIIINHBI «MaremaTHyecKue MOZCIIM B HAYKC U TCXHUKCY ABJISICTCS PA3BUTUC
KOMHeTeHHI/Iﬁ B 00nacTu YIpaBJICHHUA KAQ4Y€CTBOM ITPOrpaMMHOI'0 O6CCHC‘ICHI/IH, a TaKXXC IIPUMCHCHU pas3-
JIMYHBIX MCTOAOB K PCHICHUIO ITPAKTHUYCCKUX HpO(i)eCCI/IOHaJILHBIX 3ajga4.

1.2 3apauu ocBoOeHHS TUCHUIJIHHBI (MOTYJIsA)

Jucuummna «MareMaTHuecKue MOJICIH B HAyKe U TEXHUKE» CIIOCOOCTBYET MOJATOTOBKE CTYJCH-
TOB K PEIICHHIO CIECAYIOINX MPo(ecCHOHANBHBIX 3a1au:
- IIpoBeieHne CUCTEMHOTO aHAJIM3a MPOLECCOB B MH(OPMAIIMOHHBIX (IUAarHOCTUYECKUX U MHDOP-
MAalMOHHO-TIONCKOBBIX ) CHCTEMaX.
- MonenupoBaHue U MCCIeI0BaHNE TPOLIECCOB B MH(POPMAIIMOHHBIX CUCTEMAX.
- KommproTepHoe (MMHUTaIMOHHOE) MOJIETTMPOBAaHIE HH(POPMAIIMOHHBIX MTPOIIECCOB.
- CeMaHTHYECKOE (OHTOJIOTUYECKOE) MOJICIMPOBAaHNE HH()OPMAIIIOHHBIX MTPOIIECCOB.

2. MECTO JUCIHHAILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

YueOnas aucuumiuia b1.B.JIB.5.1 «MartemaTruueckue MOJENd B HaAyKe M TEXHUKE» BKIIOUCHA B
nepeyeHb JUCLUIUIMH [0 BbIOOPY (3arpocy CTYJEHTOB) BapUaTUBHOM 4acTU JUCHUIUIMH ((HhOopMUPYEMOit
yJaCTHUKaMHU 00pa30BaTEeNIbHBIX OTHOILEHMI), HalpaBIEeHHBIH Ha yriIyOJieHHE YPOBHS OCBOEHHS KOMIIE-
TeHUuH. Jlucuumirna peanusyercs B coorBercTBuu ¢ TpedoBanusmu @I'OC, OII BO u VII.

Jucuumnirza 6a3upyercs Ha JUCLUIUIMHAX MPOrpaMMbl MarucTpaTypsl o HanpasieHuto «HMHdop-
MaTHKa ¥ BBIYUCIUTEIbHAS TEXHUKA» MPOrpamMMbl «J{narnocrnyeckne u HHOOPMAIMOHHO-TIONCKOBBIE CH-
creMbl». [IpennecTByOmUMU KypcaMy, Ha KOTOPBIX HEIOCPEICTBEHHO OazupyeTcs qucuuiuimHa «Mare-
MaTUYECKHE MOJIETIU B HAYKE U TEXHUKE:

- «Maremarnyeckue CTpyKTypbD»,

- «PacnpeneneHHble MHOTOYPOBHEBBIE BHIUMCIUTENIBHBIE CUCTEMBDY,

- «CoBpeMmeHHbIe TPoOIeMbl HHPOPMATUKU U BHIUUCIUTEIEHOW TEXHUKUY;
- «Teopernueckre OCHOBBI aHaTN3a OOBEKTOB CIIOKHOM CTPYKTYpPBI»;

- «MHxeHepHs MPOrpaMMHOI0 00eCIIeUeHUs »;

- «ANTOPUTMBI U TEOPUS CIIOKHOCTH.

Jucuummza «MareMaTH4ecKue MOJIENHN B HayKe U TEXHUKE» SIBJISIETCSI OCHOBOIOJATarolen JUIs
MPEAJUINIOMHON NPAKTUKH U BbIToHEHUsT BKP.



3. KOMOETEHIIMM OBYYAIOIIETOCS, ®OPMHUPYEMBIE B PE3YJbTATE
OCBOEHUS JUCHUATIIAHBI (MOIYJIST)

Ta6muma 3.1 - DopMupoBaHHE KOMITETCHIIMI TUCIUILUIMHAM

HanmMeHnoBaHne qucIumIivH,
(hOpMHUPYIOIINX KOMIIETEHIIHIO COBMECTHO

CemecTpsl, pOPMHUPOBAHUS JTUCIUTLUTAHBI

Kommnerentin 6epyrcs u3 Y4eOHOTO I1aHa 1o HaIpaB-
JICHHIO TIOJTOTOBKY OakaiaBpa /crieruaniucra/ Maru-

cTpay

1

2 3 4

IIKC-1. Cnocoben 6bibupams mooenu, mMenoobl U pazpadamvleams ai2opummbsl peuleHus 3a0ay ynpasieHus npu npoexkmup o-
8aHuu 6a3 OaGHHBIX U 3HAHULL, OYEHUBAMb CIONCHOCHb AN2OPUMMOB

MaremMaTH4ecKue CTPyKTYpbl

+

COBPEMGHHI)IC TCXHOJIOI'MU MOJCIUPOBAHNA YU ONITUMU3AIUN

ABTOMAaTHBIC MECTObI B I/IH(i)OpMaHI/IOHHI)IX TCXHOJIOTHUAX

VmxeHepust mporpaMMHOTo o0ecrieueHust

AJ'IFOpI/ITMLI 1 TCOPUA CIIOKHOCTU

]+ [+ [+

MartemaTtuyeckue MOJICIU B HAYKC U TCXHUKE

Teopus U NpakTUKa NIPOCKTUPOBAHUS CEMAHTUYECKUX CETEHN

TexHonoruueckas

+

HayuHo-uccieoBaTensckas pabora

[IpenauniomMHas npakTuka

Brmmonnenune u 3amura BKP

4. NEPEYEHbDb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUS 11O JUCHUIIVIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIIbTATAMU OCBOEHUA OIIBO
Tabmuna 4.1 - [lepedeHp MIIaHUPYEMBIX PE3yIBTaTOB O0YyUEHUS IO JUCIMILTHHE, COOTHECEHHBIX C

IUIaHUPYCEMbIMHU PE3YyJIbTaTaMH OCBOCHUSA

Kox u HamMmeHo-
Koa m HaumeHo-

OueHoyHbIe cpecTBa

BaHHe HHAUKAT( IIpomexy-
BaHHe KOMIle- IInanupyemblie pe3yabTaThl 00yUeHHsI 0 TUCHHUIINHE Texymero "
— Pa 10CTHKEHHUS] KONTPO.IS TOYHOI
KOMIIeTeHIUH aTTecTaluu
IIKC-1. Cnoco- | UIIKC-1.1. 3HaTh: Ymerhb: Baanern: Pemienne wuH- | Bompockt
OcH BEIOMpaTh | BeiOupaer Mo- | - OCHOBHBIE JTambl | - GOpMUpOBaTh (GOp- | - HABBIKAMH pe- | IUBHAYaIbHBIX | IS YCTHOTO
MOZENN, METOABI | AT, METOABl | MOAENMPOBAHMS W | MaTbHOE  OIMCAHUE | IMICHHS 3amad | 3agaHui 1o | cobecemoBa-
1 pa3pabaTeIBaTh | peUIeHHs 3aJad | PEIICHHS 3ajad; pelraeMbIX 3a/1ad; MPUKIIATHOTO BapUaHTaM, mus — 20
AITOPUTMBI  pe- | yNpaBICHUS - COBpeMeHHbIEe | - (OpMHpPOBaTH Ha | Xapakrepa; BBITIOJTHEHHUE BOTIPOCOB
LICHHS 3aja4 | NP TNPOEKTH- | MOJAXOABI K BONPO- | OCHOBaHUH MOCTa- | - COBPEMEHHBIMH | JJaOOPaTOPHBIX
yIpaBJIeHUs] TIPU | POBaHUH 6a3 | caM MOCTpOeHHsI M | HOBKM 33/laud ee Ma- | MeTofgamMu Mare- | paboT
MPOEKTHPOBAHUM | JAHHBIX W 3HA- | NPUMEHEHHMS MOJEe- | TeMaTHYECKyld  MO- | MaTHYecKOro
0a3 [aHHBIX W | HUH ned B HAy4YHBIX | JIeJb; MOJICITUPOBaHHS;
3HaHUH, OIEHH- HCCIIEIOBAHUSAX; - peamn3oBaTh MaTe- | - HaBBIKAMH pas3-
BaTh  CIOXXHOCTh - OCHOBHBIE TIPHH- | MAaTHYECKYI0 MOJENb | PabOTKH M OTIaj-
aJITOPUTMOB IUITBI, JIeXKaIle B | BBIOPAHHBIX anro- | KA MpPOrpaMMHON
OCHOBE METOJIOB | PUTMOB IIPH PELICHUN | pEealu3aliH  BBI-
MOJICIINPOBAHHSI. NpPaKTUYECKUX 3a-7a4. | OpaHHBIX  Moje-
seii Ha OBM.

5. CTPYKTYPA U COAEPKAHUE JUCLHUIIJINHBI

5.1 Pacnipenesienue TPya10€éMKOCTH AMCUMILIMHBI 10 BUaM padoT o ceMecTpam

OO0mast Tpya0€MKOCTh JUCIHUILINHBI cocTaBiseT 3 3ad. ea. 108 daca, pacrmpeneseHre 4acoB 10O BHU-
1aM paboT cemecTpaM MpeAcTaBiIeHo B Tabmuie 5.1.




Tabnuua 5.1 - Pacnipenenenue Tpyn0EMKOCTH TUCIMILIMHEI 110 BUJIaM paboT 1o cemecTpam Ui CTy-
JIEHTOB OYHOTO O0YUYCHUS

TpyaoéMkocTh B 4ac

Buj yuednoii pabornt Bcero B T.4. o cemecTpam
yac. 3 cem
dopMaT U3y4eHHs! THCHUTLTHHBI C HCIIOJIb30BAHHEM 3JIEMEHTOB JJIEKTPOHHOTO
00y4eHus
OO0mas TPyA0€MKOCTh JUCIMILUIMHBI 10 yICOHOMY IIJIaHy 108 108
1. KonrakTHas padora: 55 55
1.1 AyautopHas pa6oTa, B TOM 4YHcCJIe: 51 51
3aHATHA JeKIMOoHHOTO THMa (JI) 17 17
3aHATH ceMuHapckoro Tuma (I13-ceMuHapsl, pakT. 3aHATHS | Op)
nmabopaTopasie pabotsr (JIP) 34 34
1.2 BHeayauTopHasi, B TOM 4HCJIe 4 4

KypcoBast pabota (mpoekt) (KP/KII) (koHCYmBTaIWsL, 3a1IMTa)

TeKyH.lI/II\/'I KOHTPOJIb, KOHCYJIbTAIMU TI0 JUCHUILUINHE

KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTpouse (KPA)

2. CamocrosiTeapHas padora (CPC) 53 53

pedepat/acce (MOATOTOBKA)

pacuétHo-rpadmueckas padora (PI'P) (moaroroska)

KOHTpOJIbHas paboTa

KkypcoBast pabota/mpoexT (KP/KII) (monroroska)

CaMOCTOSATENIFHOE U3yUCHHE Pa3/IeIIOB, CAMOMIOATOTOBKA (IpopadoTKa 1 47 47
MOBTOPEHHE JICKIIMOHHOTO MaTephaila U MaTeprana y4eOHUKOB U Y4eOHBIX
MOCOOMIA, MOATOTOBKA K JIA00OPATOPHBIM M MPAKTHYSCKUM 3aHATUSM, KOJI-
JIOKBUYM H T.1I.)

[ToxroToBka K 3x3aMeHy (KOHTPOJIh)

[MoxroToBka k 3a4éTy/ 3a4€Ty C OIEHKOH (KOHTPOJIb) 6 6




5.2 Conep:xaHue TMCHMILIUHBI, CTPYKTYPHPOBAHHOE MO TEMaM
Tabmuna 5.2 - ConepkaHue UCHHUILTAHBL, CTPYKTYPUPOBAHHOE 110 TEMaM JUIsl CTYICHTOB OYHOTO O0Y4ICHHUS

H_]'[aﬂ]/lpyeM],[e Bunabr y'-ICﬁHOﬁ paﬁOTLl (-{ac)

(koHTpOIHpYe- KonrakTHas paora = = HanmenoBanue Peanusanus B HamnvenoBane pas-
Mble) pe3yJbTaThl z £ HCIO0JIb3YeMbIX pamkax Ilpak-

OCBOEHHS: KOX L = Y 5 g AKTHBHBIX U THYECKOH moj- paboranmoro Jaex-
VK; OITK; 1K u HaumenoBanue pasaesnos, TeM - & g g3 £ E‘? Bun CPC HHTepAKTHBHEIX FOTOBKH TPOHHOI'0 Kypca
HHIMKATOPbI 10- E B i‘g 3 E E 2} E E g o0pasoBaTeb- (TPyA0EeMKOCTh (TpyRoemMKocTE B
CTHZKEHHS] KOMIIe- = £ S D £ E E = % g HBIX TEXHOJIOTHii B uacax) Hacax)

TeHUu’ s E |=f=- g O &
Pasnena 1. Beegenne. O01me cBegeHust
IKC-1. Tema 1.1 Lems u 3agaun kypca. Ctpykrypa | 2 2 | IlogroroBka k nekmusaMm | BumeokoHde-
WIKC-1.1. Kypca M ero cBs3b ¢ JPYrMMM JMCIUILIHHA- [7.1.1-7.1.7] peHIus
Mmu. Kparkuii uctopudeckuiit ouepk. OCHOB-
HbIE TEPMHHBI U OTIPE/IeTICHNS. JTaIlbl IOHC-
Ka pemeHus 3a/1a4.
Hroro mo 1 paznery 2 1 2
Paznen 2. Mcniosib3oBanue nugepeHnnaIbHbIX yPABHEHHI B MO/I€JIMPOBAHNH
IIKC-1. Tema 2.1 CpemeHue peanbHBIX 337a4 K 2 5 IMoxroroBka Kk yeknusMm | BumeokoHde-
HIIKC-1.1. U pepeHIHaIbHBIM YPaBHEHHAM. [7.1.1-7.1.7] peHuus
Tema 2.2 OcHoBuble BUnpl auddepenuun- | 2 5 | IloarotoBka k nekuusaM | Buneoxonde-
aIbHBIX ypaBHeHWH. ['eomeTpuueckas WH- [7.1.1-7.1.7] peHuus
TeprpeTanus
JlaGopaTopHas padora 1: 6 5 | Pabora Hax wuHauBHAY- | BumeokoHdpe-
Peanuzanust pemenust  auddepeHnuaib- aJbHBIM 3a7aHueM 1o JIP | penmus
HBIX YpaBHEHUI
Hroro no 2 pa3neny 4 6 1 15
Pasnen 3. BapuanuonHoe ucuucjieHue
MKC-1. Tema 3.1 OCHOBHBIC TOHATHS BapUAIMOH- 2 3 [oxroroBka k neknusM | BumeoxoHpe-
WIKC-1.1. HOTO MCUHCIIeHMs. YpaBHeHye Dilnepa [7.1.1-7.1.7] peHIus
JlaGopaTopHas paGora 2: 8 3 | Pabora Hax wuHauBHAY- | BumeokoHdpe-
Peanuzanus 3aga4 BapualliOHHOTO UCYHC- aJbHBIM 3a7aHueM 1o JIP | penmus
JICHHS.
Tema 3.2. Ilpumepsl pellieHus 3aaad Bapu- | 2 3 | IoarotoBka Kk uyekuusM | BuneoxoHde-
AIMOHHOT'O MCYHCIICHHMSL. [7.1.1-7.1.7] PpeHIsI
Tema 3.3. Onmnmmzanus ¢yHKOMOHama | 2 3 | IloarotoBka Kk JyexknusaM | Buneoxonde-
KauecTBa [7.1.1-7.1.7] PpeHIst
JlaGopaTopHas padora 3: 8 3 | Pabora wnan wHamBuny- | BuneokoHde-




H_]]aﬂ]/]pyeM],[e Buabt y'-ICﬁHOﬁ paﬁoTu (qac)
(KOHTpOJHUpYe- KonrakTnas pa6ora = s HaumenoBaunue Peanuzauus B HanvenoBane pas-
MbI€) pe3yJIbTATHI z S HCIOJIL3YeMbIX pamkax lquaK- paGOTAHHOTO DIeK-
OCBOCHMWIL: KO HaumenoBanue pasjaesnos, TeM s 3 E B °:‘ ;{ I~ Bun CPC AKTHBHDIX 1 THHECKOU Mo TPOHHOI'0 Kypca
YK; OIIK; IIK n = S5 S & = o8 MHTEPAKTHBHBIX TOTOBKH
HHIMKATOPbI 10- S B E_‘% 9 E = 2} E = o0pasoBaTenb- (TPyA0EeMKOCTh (TpyRtoemMKocTE B
CTHZKEHHS KOMIIe- E £ S ;;5 E E = % é HBIX TEXHOJIOTHii B uacax) Hacax)
TeHIUI = E |=f=- g O =
Peanuzanuss  anroputmMa  ONTHMU3ALUHU aNbHBIM 3afaHueM 1o JIP | peruus
(hyHKIIMOHAJIa KayecTBa
Hroro no 3 pa3neny 6 16 1 15
Pa3nen 4. Mojeau B HayKe M TeXHHKeE
MKC-1. Tema 4.1 muTarmoHHOE MOJICTMPOBAHIE 1 3 [onroroBka k nekuusM | BumeoxoHpe-
UIKC-1.1. [7.1.1-7.1.7] peHuus
Tema 4.2. CeMaHTHYECKOE W OHTOJIOTHYE- 2 4 [oxroToBka k nekuusMm | BumeoxoHope-
CKOE MO/ICITMPOBAHKE [7.1.1-7.1.7] peHIs
Tema 4.3. CTaTHCTHYECKOE MOJICITHPOBAHUE 2 4 [onroroBka k neknusMm | BumeoxoHpe-
[7.1.1-7.1.7] PpeHIsI
JlabopaTopHasi pa6ora 4: 12 4 | Pabora Haj wuHAMBHAY- | BumeokoHdpe-
IIpencraBnenne monenu BKP albHBIM 3anaHueM 1o JIP | penuus
HTtoro mo 4 pa3ueny 5 12 1 15
IMoaroToBka k 3a4éTy/ 3a 4€Ty C OLEHKOU 6
(KOHTpOJIB)
HTtoro 3a cemecTp 17 34 4 53




6. TEKYIIUHA

KOHTPOJIb

YCIIEBAEMOCTH

n

ATTECTAINMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

INPOMEXYTOYHAS

6.1 TumoBble KOHTPOJbHbIE 3aJaHHsI MM HHbIe MATEPHAJIbI, HEOOXOAUMBbIE /JIs1 OIEHKHU
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH

[TonHBIN KOMIUIEKT OIICHOYHBIX CPEACTB SIBIsICTCS HeoThemiieMoid yacThio @OC u XpaHuTcs Ha Kade-
pe «BpruncnuTenbHble CHCTEMBI U TEXHOJIOTUM.

6.2 Onmcanue mnoka3aTeieii M KPHUTEPHEB KOHTPOJISI YCNEeBAEMOCTH, ONMHCAHHE IIKAJ

OICHUBAaHUSA

Tabnuma 6.1 - [Ipu TexymeM KOHTpoJie (KOHTPOJILHBIC HEJIENIN) U OIEHKA BHITIOTHEHHS
71a00paTOPHBIX pabOT

HIkana IK3aMeH
OLlCHHBAHUSA
40<R<=50 OTnuyHO
30<R<=40 Xoporio
20<R<=30 VY 10BIETBOPUTETHHO
O<R<=20 HeynosneTBopurensHO

Tabnuma 6.2 — Kpurepun orieHUBaHus pe3yibTata 00yueHus Mo JUCIUILIMHE U [IKaJla OLleHUBaHUS

Kpurepuu oneHuBaHus pe3y/ibTaToB 00y4eHHs!

OneHka OneHka OneHka Onenka
Ko 1t HanMeto- Kon u HauMeHOBa] «HEYIOBJIETBOPUTEIbHO» | «yIOBJIETBOPUTEILHO» «xopouo» / «OTJIINYHOY» /

HHe WHANKATOpa / «HE 3aUTCHO» / «3a4TeHO» «3a4TEHO» «3aUTEHO»

B | mocTmenus komme 0-59% 60-74% 75-89% 90-100%
TeHIUHU OT Max PeHTHHTOBOH OT max peHTHHTOBOH 0T max pedTHuHro- OT max pedTHHTO-

OIIEHKH KOHTPOJIS OILIEHKU KOHTPOJIS BOM BOH

OIIEHKH KOHTPOJISI OIIEHKH KOHTPOJISL
IMIKC-1. Cnocoben | UIIKC-1.1. Briou- | Uznoxenue yuebHOrO | dparmMeHTapHble, TmO0- | 3HaeT coBpeMeH- | Mmeer rimy6okue
BBIOMpATh MOJENH, | pacT MOJEIH, Me- | MaTepuana OEeCCHCTEMHOE, | BEPXHOCTHBIC  3HAHHS | HbIC TMOIXOAbl K | 3HaHHS coBpe-
METOJIbI U pa3paba- | TOIbI pelleHusl | HEMoJHOEe, HE 3HAeT CO- | COBPEMEHHBIX  IOJXO- | BOMPOCAM MOCTPO- | MEHHBIX MOJIXOI0B

THIBaTh aJTOPUTMBI
pereHus 3a1a4
yOpaBleHHS  IIpH
TIPOEKTHPOBAHUU
0a3 JaHHBIX M 3Ha-
HUH, OlICHUBATh
CJIO)KHOCTh ~ aJIro-
PUTMOB

3a1ad  yIpaBiIeHHs
OpU  [IPOEKTHPOBA-
HUU 0a3 JaHHBIX U
3HAHUI

BPEMEHHBIE  ITOIXOMbI

K

BOIIPOCAM TIOCTPOEHHS U
MpUMEHEHUs] Mojenell B
HayYHBIX HCCIECTOBAHMUIX

JOB K BOIpOCaM IIO-
CTPOCHUSI U IIpUMEHe-
HUS MoOjeJed B Hayd-
HBIX HCCIIEJOBAHUIX

eHHs W TpHUMEHe-
HUS MoOJeleii B
HAay4YHBIX  HCCIIe-
JIOBaHUAX

K BOMPOCAaM  TI0-
CTPOCHUSI W TIPH-
MEHEHHsI MOJEIeH
B HAYYHBIX HCCITE-
JIOBaHUSAX. Bee
nabopaTopHbIe
paboThl BBIMOJIHE-
HBl Ha BBLICOKOM
yYpOBHE

Tabmuna 6.3 - Kputepuu onieHnBanus

Onenka

Kpurtepuu oneHnpanus

Bricokuit ypoBeHb
«5»
(oTIMYHO)

OLCHKY «OTJHYHO» 3aCIy’KHMBA€T CTYICHT, OCBOMBIIHI 3HaHUA, YMCHUS, KOMIICTCH-
U " TCOpCTI/I‘IGCKI/Iﬁ Marepual 0e3 np06en0B; BBIIIOJIHUBIIHNKA BCE 3a/laHud, Mpeay-
CMOTPCHHBIC y‘le6HBIM IJIaHOM Ha BBICOKOM Ka4YE€CTBCHHOM YPOBHE; MNPAKTHYCCKUEC
HaBbIKHU HpO(l)eCCI/IOHaJII)HOFO MNPUMEHCHU S OCBOCHHBIX 3HAHUUI C(bOpMHpOBaHLI.

Cpenuuii ypoBeHb «4»
(xoporro)

KH.

OLICHKY «X0POII0» 3aCITy’KMBA€T CTYACHT, NMPAKTUYECKU TOJTHOCTBIO OCBOHMBIIHI 3HA-
HUsL, YMCHUS, KOMIICTCHIIUU U TeOpeTI/I‘IeCKI/Iﬁ Martepual, y‘{C6HLI€ 3aJlaHus HE OLICHEC-
HBI MAaKCUMAJIbHBIM 4YHCJIOM 6ann013, B OCHOBHOM C(bOpMI/IpOBaJ'I MpaKTUYECKUEC HaBbI-

IToporosslil ypoBeHb
«3» (yIoBIETBOPH-
TEJIHHO)

OIICHKY «Y/JAOBJIETBOPUTEJIbHOY» 3aCIyKHUBAET CTYJIEHT, YACTUIHO C MPOoOeIaMi OCBO-
WBINUI 3HAHUS, YMEHUS, KOMIIETEHITUN U TEOPETUICCKHUI MaTepuai, MHOTHE yueOHbIe
3aaHus 1100 HE BBIIOJIHHUI, JU00 OHM OI[EHEHBI YHCJIOM OaJIOB OJIM3KUM K MHHU-




MaJIbHOMY, HCKOTOPBIC NPAKTUYCCKNUEC HABBIKU HE C(l)OpMIdeBaHLI.

. OLICHKY «HEY/IOBJICTBOPUTENIBHO» 3aCITy)KHBAET CTY/ICHT, HC OCBOMBIUMII 3HAHMUS, yMe-
MUHHMAIBHBIA ypo- HEHKY «HeyA P y YACHT, )Y

BEHb «2» (HEYIOBIIE-
TBOPHUTEIBHO) MPaKTHYECKUE HABBIKU HE CDOPMHUPOBAHBI.

HHUs, KOMIICTCHIHUH H TeOpCTI/I‘-IeCKI/Iﬁ mMarepual, y‘{€6HbIe 3aJJaHusA HC BBIIIOJIHUII,

7. YYEBHO-METOJNYECKOE OBECIIEYEHME JJUCHUIIJINHBI

7.1 Y4eOnasi iuTeparypa

7.1.1 Inddepenunanbuble 1 UHTErpalbHbIC YPABHEHUS, BAPHALIMOHHOE UCYUCIIEHUE B IPUMEpax 1
3amavax: Yueb. mocobue / A.b. Bacunwesa [u ap.]. - 3-e usn., ucmp. - CI16.; M.; Kpacronap: Jlaus, 2010. -
430 c. - ISBN 978-5-8114-0988-4.

7.1.2 AunpeeBa E.A. BapuanyonHoe UCYHCICHUE U METO/bI onTUMU3anuu: Yued. nmocodue / E.A.
Angnpeesa, B.M. [{upynesa. - M.: Beici.mik., 2006. - 584 c. - ISBN 5-06-004746-6.

7.1.3 Scuunkuit JI.H. BBenenue B HCKYCCTBEHHBINH MHTEIUIEKT: Y4eO.mocobue / JI.H. ScHunkuid. -
M.: Akanemus, 2005. - 176 c.: un. - (Beiciee npodeccuonanpHoe oopazoBanue). - ISBN 5-7695-1958-4.

7.1.4 MonenupoBanue cucreM: Yue6. mocooue / M.A. EnuzapoB [u ap.]. - Crapseiii Ockon: THT,
2014. - 136 c. - ISBN 978-5-94178-350-2.

7.1.5 Xepnepuyk JI.B. CemaHTHYECKOE MOJCIMPOBAHUE OTKPHITHIX HH(DOPMAIMOHHBIX CHUCTEM:
VYu4eb. mocobue / J.B. XKesnepuyk, JI.C. Jlomakuna, A.C. CypkoBa; HI'TY wum.P.E.Anekceesa. -
H.Hogsropog : [U3a-Bo HI'TY], 2018. - 143 c. - ISBN 978-5-502-01005-4.

7.1.6 Jlomakun [[.B. Beposraocts. Mudopmanus. Knaccudukanus: Yuebd. mocodue / 1.B. Jloma-
kuH, JI.C. Jlomakuna, A.C. Iloxxunaesa; HI'TY um.P.E.AnekceeBa. - H.Hosropona: [b.u.], 2014. - 128 c. -
ISBN 978-5-502-00480-0.

7.1.7 MartemaTudeckue MOJEIM B HAayKe W TEXHUKE: MeTol. Marepuaibl JJIsi MaruCTpaHTOB IO
Hanpasnenuto 230100 "Mudopmartuka U BBIYHCIUTENbHAS TeXHUKA" MHEBHOH (opmbl oOyuyenus. Y.1:
Oynkuuonansl / HI'TY um.P.E.AnekceeBa, Kad. "Boruncnaurensnupie cucrembl u TexHonorun"; CocT.:
JI.C.Jlomakuna, A.C.CypkoBa, B.E.T'aii; Hayu.pen. B.B.Konapareses. - H.Hosropoa: [b.u.], 2011. - 27 c.

7.2 CnpaBo4Ho-0ubuorpaduyeckas Jureparypa
—  YYeOHUKU U yueOHble NOCoOUs.

7.2.1 Ownnaiia-kuaura: Helimapk FO.M. H 45 Maremaruueckoe MoJenMpoBaHUE Kak HayKa U HC-
KyccTBO: YueOHuUK. — 2-¢ wu3n., ucnp. u npon. — H. Hoeropox. 2010. — 420 c.
http://www.unn.ru/site/images/docs/monography/2010/naemark.pdf

7.2.2 Owunaita-kaura: [lonukaposa U.B. DneMeHTH BapHallMOHHOTO UCYUCICHHUS Y4eOHOe Moco-
6ue Cankr-IlerepOypr. 2019. Bapuanmonnoe ucuucnenue (spbu.ru)

7.3 TlepedeHb :KYpHAJI0B N0 NPOGUIIIO AUCHHUIITIUHBI

7.3.1 Hay4uHo-TeXHUYECKHI M HAyYHO-TIPOM3BOJICTBEHHBIN KypHan VH(popMamoHHbIE TEXHOJIO-
run Xypuan "HUadbopMalimodnble TexHogoruu" (novtex.ru).

7.3.2 HWudopmarmmonnsie pecypcsl Poccun. Poccuiickast acconuanuisi 3JeKTPOHHBIX OHOIHOTEK.
Hudopmanmonnsie Pecypebl Poccun — Poccuiickast accoruanus 3JIeKTPOHHBIX OMOIMOTEK
(aselibrary.ru).

7.3.3 Kypuan «HopMalMOHHBIE TEXHOJOTUU M BBIUYUCIHUTEIbHBIE cUCTeMbl». JXypHan «H-
(hopMaIMOHHBIE TEXHOJOIMH M BEIYUCIUTENLHBIE cucTeMbI» - About journal (jitcs.ru)

7.4 MeTonnueckne yKa3aHusl, peKOMEHAALUM U IPyrue MaTepuajbl K 3aHATHAM
Matepuansl Jekuui (crnaipl), yKkazaHUs MO BBINOJHEHUIO JJAOOPaTOPHBIX padoT, B 3JIEKTPOHHOM

BapHaHTe HaXOAATCs Ha Kadeape «BrIYrCIUTENbHBIE CUCTEMBI U TEXHOJIOTUNY. VX 21IeKTpOHHBIE BapHaH-
ThI BBICBIJIAIOTCS Ha 3JIEKTPOHHBIE ajjpeca TPYII B Hayalle CeMecTpa.
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http://www.unn.ru/site/images/docs/monography/2010/naemark.pdf
https://dspace.spbu.ru/bitstream/11701/15458/1/%D0%9F%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0%D1%80%D0%BE%D0%B2%D0%B0_%D0%92%D0%B0%D1%80%D0%B8%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%B8%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_08_04_new.pdf
http://novtex.ru/IT/
http://www.aselibrary.ru/press_center/journal/irr/
http://www.aselibrary.ru/press_center/journal/irr/
http://www.jitcs.ru/
http://www.jitcs.ru/

8. TH®OPMALIMOHHOE OBECIIEYEHHME JJUCIUIIJINHbI

Y4eOHbIH polecc Mo AUCHUILTUHE 00eCreYeH HE00XOJUMBIM KOMIUIEKTOM CBOOOHO pacmpocTpa-
HSIEMOT'O TIPOTrPaMMHOT0 o0OecrieueHus (COCTaB 10 AUCIUILTHHE onpenereH B Hactosimei PI1/] u momiexxut
OOHOBJIEHHIO ITPU HEOOXOAUMOCTH).

8.1 llepeyeHb HH(POPMALHOHHBIX CHIPABOYHBIX CHCTEM

Tabmuua 8.1 - [lepeueHb 3MEKTPOHHBIX OMOIHMOTEUHBIX CUCTEM

Ne HaunmenoBanue 96C Ccopliaka k 9BC
Jlanb https://e.lanbook.com/
2 IOpaiit https://biblio-online.ru/

8.2 IlepeyeHb CBOOOIHO PACIIPOCTPAHSIEMOT0 IPOrPAMMHOI0 00eceYyeHus

Tab6muma 8.2 — [IporpammHoe o6ecriedeHne, NCIoIb3yeMOoe CTYICHTaMH OYHOTO O0YUYCHHS

IIporpammHoe obecnevennue, IIporpamMmHoe o0ecneyenne CBOOOIHOr0 PacHpoOCTPAHEHH
HCNOJIb3yeMoe B
YHHBepcHTeTe Ha

JOTOBOPHOM OCHOBE
- Adobe Acrobat Reader (https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html)
Linux (https://www.linux.com/)
OpenOffice (FreeWare) https://www.openoffice.org/ru/
Penakrop 610k-cxem (https://app.diagrams.net/)

8.3 IlepeyeHb cOBpeMeHHBIX NPO(ecCHOHAIBHBIX 0a3 JaHHBIX M HHPOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmune 8.3 ykazaH mepedeHb npohecCHOHANBHBIX 0a3 JaHHBIX U MHPOPMAIIMOHHBIX CIPaBOY-
HBIX CHCTEM, K KOTOPBIM oOecriedeH T0CTyn (yAaleHHbIH 10cTyn). JJaHHbIH nepedeHb MOUIe)KUT OOHOBIIE-
HUIO B cOOTBeTCTBUU ¢ TpeboBaHusimu OI'OC BO.

B nanHOM pasgene MoryT OBITh NMPHBEIECHBI PECYpCHl (CCBUIKH Ha CAMTHI), HA KOTOPBIX MOYKHO
HAWTH MOJIE3HYIO JIUIsl Kypca HHQOPMAIIUIO, B T.4. CTATHCTHYECKHUE WIIM CIIPABOYHbBIC TAaHHBIC, yIeOHbIC Ma-
TEpUaIIbl, OHJIAIH KYPCHI U T.1I.

Tabnuua 8.3 — [lepeyeHb COBpEMEHHBIX NMPO(PECCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX
CIPAaBOYHBIX CUCTEM

No HaunmenoBanue npogeccuoHaIbLHON 0a3bl JaHHBIX, Hoctyn k pecypcey (yaajeHHBbIH 0CTYN ¢ yKa3aHUeM
- I/IH(l)OpMa[II/IOHHO-CHpaBO‘{HOﬁ CUCTEMBbI CC])I.]'IKI/I/[[OCTYH M3 JOKAJbHOM ceTH yHnBepcheTa)
1 2 3
1 baza maunbix crangaptos u pernamedtroB POCCTAH- https://www.rst.gov.ru/portal/gost/home/standarts
JIAPT
2 [epeuens npodeccrnonanbHBIX 06a3 TaHHBIX U HHPOP- https://cyberpedia.su/21x47c0.html
MAllMOHHBIX CIPABOYHBIX CUCTEM
3 Karasor marTepHOB MPOEKTHPOBAHHSI https://refactoring.quru/ru/design-patterns/catalog

9. OBPA30OBATEJIBHBIE PECYPCBbI J1J1s1 UTHBAJINJAOB U JINI{ C OB3

B tabmume 9.1 ykazan nepeueHb 00pa3oBaTeIbHBIX PECYPCOB, HMEIOMINX (OPMBI, aJTalITHPOBAHHBIC
K OrpaHMUYEHHSIM MX 3/I0pOBbsI, a TAK)KE CBEJACHUS O HATUYMH CIIEHUAIBHBIX TEXHUUYECKUX CPEACTB 00yde-
HUS KOJUICKTUBHOT'O U MHAWBUAYAJIBHOTO IMOJIB30BAHUA. HpI/I 3aI10JIHEHHNN Ta6J'H/IHI)I MOeET OBITH UCIIOJIE-
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30BaHa MH(pOpMaIMs, pa3MelIeHHas B mojapaszene «JlocTymHas cpefa» CIenuanu3upoOBaHHOTO pasjiena
caiita HI'TY «Csenenust 00 oOpa3oBarenbHO# opranuzanun» https://www.nntu.ru/sveden/accenv/

Tabmuma 9.1 - Ob6pa3zoBaTenbHbIC PECYPCHI 11 UHBATUIOB | Jinil ¢ OB3

Ne Ilepeuens 00pa3oBaTebLHBIX pecypcoB, NpU- CaeeHHS 0 HAJHYNH CHEAATBHBIX TEXHHYECKHX CPENACTB
CIOCOOJIEHHBIX A5 MCMO0JIH30BAHNS HHBAIUAA- | 00y4eHHs KOJJIEKTHBHOIO M MHAMBHIYAJIBHOIO MOJIb30Ba-
mu 1 gunamu ¢ OB3 HUSA
1 OBC «KoHCYNbTaHT CTYACHTA» 03BYYKa KHUT M YBEIUYCHUE MIPUPTA
CIIENUaIbHOE MOOWIBHOE IIPUIIOKEHNE - CUHTE3aTOP PEUN
2 OBC «Jlaup» 1 N P P pet,
KOTOPBIIl BOCIIPOU3BOJANUT TEKCThI KHUT M MCHIO HABUTAI[HH
3 9BC «Opaiit» Bepcus s CIabOBUIAIINX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIWUMOE JIJA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

Jist KOHTaKTHOM U CaMOCTOSATEIILHOM paboThl 00Y4atOLIMXCsl BBIICICHBI TOMEIICHHUSI, OCHAIIEHHBIC
KOMIThIOTEPHOM TEXHUKOM C MOAKIIOYEHUEM K ceTd "MHTepHeT" u o0ecredeHueM J0CTyla B AJIEKTPOHHYIO
WH(OPMAIIMOHHO-00Pa30BaTEIBLHYIO CPEAY OpTaHH3AIIH:

— 3aJ ANEeKTPOHHO-UH(GOPMAIMOHHBIX pecypcoB (aya. 2210 — 11 xommbioTepos, aya. 6119 — 9

KOMITBIOTEPOB);

— YUTAJIBHBINA 3aJ1 OTKPHITOrO J0CTyMa (ayn. 6162 — 2 koMIploTepa);

— ayn. 2303, 2202, o6opynoBantbie Wi-Fi.

[lepeuens MaTepHaTbHO-TEXHUUECKOTO 00ecTeueH s, HEOOXOUMOTO ISl peau3alluy MporpaMMbl
MarucTpaTypsl U MPOBEACHUS JTa0OPATOPHBIX PabOT ISl CTYAECHTOB OYHOTO O0Y4YEeHUSI, BKIIFOYAET B CEOs:

1. Komnbrotepusie knaccsl HI'TY um. P.E.AnekceeBa (6 kopmyc HI'TY, aynutopun 6342, 6339),
OCHAIIICHHBIE HEOOXOIUMBIM O000pYIOBAaHUEM, TEXHUYECKUMHU U DJICKTPOHHBIMH CPEJCTBAMU OOYUCHUS U
KOHTPOJISA 3HaHU# cTyaeHTOB (12 pabouux mMecT), 000pyI0BaHHBIX KOMITBIOTEPAMHU:

— mporueccop: CPU IntelCore i13-2120 3.3 GHz;

— MarepuHckas miara: Asus p8h61-M LX2;

— omeparuBHas namsate: 4 Gb (2*2Gb) DDR 3;

— kectkui auck: 500 Gb.

¢ maketamu [1O o6miero HazHaYEHUS:

—  Windows 7;

— Linux;

— Open Office.

[lepeuens MaTepHaTbHO-TEXHHUECKOTO 00ecTeueH s, HEOOXOUMOTO ISl peau3alii MporpaMMbl
MarucTparypbl U MPOBEICHUS JIA0OPATOPHBIX PabOT JUIsl CTY/IEHTOB OYHOTO OOYy4EHHS, BKIIOYAET B CeOs
KOMIBIOTEPHBIE KIIACChI

1. Ayo. 5412 kagpeopwt « Boiuucnumenvhnovie cucmemvl U mexHoaocuuy,

KoMmmbroTepsl, ocHallleHHbIE HEOOXOIUMBIM O0OPYJOBaHHEM, TEXHUYECKHUMH U SJIEKTPOHHBIMU
CpeICcTBaMU OOYYCHHSI W KOHTPOJSI 3HAHWK CTYyIEHTOB. 6 pabodmx MeCT, BKIIFOYAIONIUX MOHOOJIOKH
Lenovo S710 Intel Core i3-3240/4 Gb RAM, B cocraBe JTOKaIbHON BBIYUCIUTEILHON CETH, ¢ MOAKIIYE-
HUEM K ceTh HTepHeT.

[Makerst [1O (muuensuonnoe): Jlunensus Windows OEM (Bxojuiia B mocTaBKy MOHOOJIOKOB)

[Takets! 10 (pacnpocTtpansemoe 1o cBOOOIHOM JUIIEH3UH):

— JDK 8 u Briure (https://adoptopenjdk.net/);

— ®peiimBopk Java Spring 5(https://spring.io/projects/spring-framework)

— Eclipse (https://www.eclipse.org/)

— Intellij Idea (https://www.jetbrains.com/ru-ru/idea/)

— git (https://git-scm.com/)

— Maven (https://maven.apache.org/)
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2. Ayo. 5422 kagheopur « BoruucnumensHvle cucnmemsl u mexHo102UNY,

KommproTepsl ocHallieHHbIE HEOOXOTUMBIM O00OpYAOBAHHUEM, TEXHUYECKUMH M 3JIEKTPOHHBIMU
CpelacTBaMU OOydYeHHUS W KOHTPOJIS 3HAHWW CTYJIEHTOB. 5 pabouMx MeCT, BKIIIOUAIOIIUX IEPCOHATHHBIC
koMmribtoTepsl Intel Core 15-9400/8 Gb RAM (5 miT.), B cocTaBe JIOKaIbHON BBIYUCIMTEIBHON CETH, C TOJ-
KJIFOYEHUEM K ceTh MHTepHeT.

[Takets! I1O (pactipocTpaHsieMoe 1o CBOOOHON JIUIICH3HH ):

— Linux Ubuntu 20.04 (https://releases.ubuntu.com/20.04/)

— JDK 8 u Bie (https://adoptopenjdk.net/);

— OpeiimBopk Java Spring 5(https://spring.io/projects/spring-framework)

— Intellij Idea (https://www.jetbrains.com/ru-ru/idea/)

— git (https://git-scm.com/)

— Maven (https://maven.apache.org/)

Taxxe, UIsI CAMOCTOSITENTLHOW pa0dOThl 00YJarONIMXCs BBIACICHBI TOMEIICHUS, OCHAMEHHBIC KOM-
MBIOTEPHON TEXHHUKOW ¢ MOAKIIOYeHHEM K ceTH "MHTepHeT" M obecnedeHrueM JOCTyma B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aIUu:

— ayauropus 6543;

— ayaurtopus 6545 (ITpoextop Accer — liut; 1K Ha 6a3e IntelCoreDuo 2.93 I'Tu, 2 I'6 O3V, 320
I'6 HDD, mouurop Samsung 19" — 11 . TIK moakirouensl k cetn «MHTEpHET» M 00€ECICUH-
BAIOT JIOCTYII B 3JICKTPOHHYIO HH()OPMAIHOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA).

11. METOANYECKHUE PEKOMEHJIAIIUNA OBYYAKOIIUMCSA I1I0 OCBOEHHIO
AU CHUIIIINHBI
11.1 O0mue MeToaMYeCKHE PEKOMEHIANMHU /I 00YYAIOIIMXCSl N0 OCBOEHUIO TUCIHUILINHBI,
o0pa3oBaTejibHbIEe TEXHOJIOTHHU
JIMCIMIUIMHA peaJ3yeTcsi MOCPEICTBOM IPOBEACHUS KOHTAKTHOW pPabOThI ¢ OOy4YaroIIUMUCS
(BKJTFOYAsl TIPOBEJICHHUE TEKYIIErO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIIBHONH PabOThI 00yUYarONINXCS H
POMEKYTOYHOW aTTECTAIIHH.
[Tpu npenogaBaHuy TUCIMILIMHBI «MaTeMaTH4ecKue MOJICTH B HAYKE M TEXHHUKE», UCIOIb3YIOTCS

COBpPEMEHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHHU, TO3BOJISIFOIINE TOBBICHTh aKTUBHOCTh CTYJCHTOB IIPU OCBO-
€HUU MaTepuasa Kypca v IpeJoCTaBUTh UM BO3MOXKHOCTH 3()(DEKTUBHO PEAIn30BaTh YaChl CAMOCTOSITEN b-
HOM paboTHI.

Bech JeKIMOHHBIN MaTepHall Kypca MOKET COMPOBOKAATHCS KOMITBIOTCPHBIMH MPE3CHTAIMSIMHE, B
KOTOPBIX HATJISIHO MPETOTHOCATCS MaTepHall Pa3IMYHBIX Pa3/IesioB Kypca U 9TO JaeT BO3MOXHOCTh 00Cy-
JTUTh MaTepHall CO CTYJCHTaMH BO BPEeMs UTCHHSI JICKIIUH, aKTUBHPOBATh UX JCATCILHOCTh IPH OCBOCHHH
MaTepuana. JJEKTPOHHBIC MaTEPHUAbl JICKIIMH B TIEPHOJ TUCTAHIIMOHHOTO OOYYEHUS OTIIPABIISIFOTCS I10
ANIEKTPOHHOU TMOYTE Ha aJipeca TPYII U MOTYT ObITh MOTYYEHBI O YTCHHs JIEKIIMA U MpopaboTaHbl CTY-
JIEHTaMH B X0JI€ CAMOCTOSITETbHOU PabOTHI.

Ha JICKIIUAX, J'Ia60paT0pHI)IX 3aHATUAX PCATU3YIOTCSA MHTCPAKTUBHBIC TCXHOJIOTMHU, ITPUBCTCTBYIOT-
Csl BOIPOCHI U OOCYKJICHHMSI, UCIIOJIb3YETCsl IMYHOCTHO-OPUEHTUPOBAHHBIN MOAX0]1, TEXHOJIOTUS pabOThI B
MaJIbIX I'pynIax, 4To IMO3BOJJIACT CTYACHTAM IIPOABHUTH 0665[, MOJIYYHUTh HAaBbIKK CaMOCTOATCIBHOI'O U3y4C-
HUS MaTepuana, BBIPOBHATh YPOBEHb 3HAHUH B IPYIIIIE.

Bce BoOmpockl, BO3HUKINIME TIPU CaAMOCTOSTENILHOW paboTe HaJa JOMAIIHUM 33JaHueM, TOAPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATHAX U JeKUMax. [IpoBoasTcs MHAMBUIYAIbHBIE U TPYNIIOBbIE KOH-
CyJbTaluu C HCIIOJIB30BAHUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHIA: QJICKTPOHHAaA Imo4ra, MEC-
CeHJuKepbl, Z00m.

WannmupyeTcs aKTHBHOCTH CTYIIEHTOB, HOOIIPSIETCS 3aJaHHe JIOOBIX BOIMPOCOB IO MaTepHaiy,
NPaKTUKYETCs MHAWBUYAIbHBIH OTBET HA BOIPOCHI CTYJEHTA, PEKOMEHIYIOTCS METO/bI YCIEITHOI'O CaMo-
CTOATCIIBHOTO YCBOCHH MaTC€pHralia B 3aBUCUMOCTHU OT YPOBHSA €I0 0as3oBoi IIOATOTOBKH.
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JlJis olleHKH 3HAHWM, YMEHHH, HABBIKOB U YPOBHS CDOPMHUPOBAHHOCTH KOMITETEHITUHN MIPUMEHSIETCS
OaJIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJISL U OLIEHKH YCIEBAEMOCTH CTYACHTOB B IIPOIECCE TEKYIIEro KOH-
TPOJISL.

[IpomexyTouHas aTTecTanus MIPOBOJUTCS B popMe 3aueTa C Y4eTOM TeKyIIel yCIieBaeMOCTH.

Pe3yabTaT 00y4yeHHus cuuTAeTCA C(POPMHUPOBAHHBIM HA MOBBLINIEHHOM YPOBHE, €CIIU TCOPETHU-
YECKOE COJIEp)KaHUE Kypca OCBOEHO MOJIHOCTHIO. [Ipu yCTHBIX coOeceoBaHUAX CTYAEHT MCUEPIbIBAIOIIE,
MOCIIEI0OBATEIHHO, YeTKO U JIOTHYECKU U3JIaraeT yueOHbIH MaTepuai; CBOOOIHO CIPABISETCS C 3aIaHUSMH,
BOIPOCaMH, UCIIOJIB3YET B OTBETE JOMOJHUTENbHBIN MaTepuan. Bee mpemycMoTpennbie padboueit yueOHoH
POrPaMMOii 3aJaH¥sI BHITOJIHEHBI B COOTBETCTBUU C YCTAHOBJIICHHBIMH TPEOOBAHUSIMH, CTYICHT CIIOCOOCH
AQHAJIM3UPOBATH MOJIYYEHHBIEC PE3YIIbTAThl, IPOSIBIISIET CAMOCTOSATEIBHOCTD IIPH BBINIOJIHEHUH 33JaHUM.

Pe3yabTaT 00yueHusi cuutaercsi ¢(pOpMHPOBAHHBIM HA NMOPOr0OBOM YPOBHE, €CJIM TEOpETUYE-
CKOE coj/iepKaHMe Kypca OCBOEHO MOJHOCThIO0. [Ipu yCcTHBIX cobeceoBaHUSIX CTYACHT MOCIEI0BATENbHO,
YETKO W JIOTHYECKH HW3JIaraeT y4eOHBIH MaTepualr; CIpaBIISCTCS C 3aJaHHsIME, BOIPOCAMH, TPEOYIOIIMX
NPUMEHEHHUS 3HaHUI; Bce MPeAyCMOTpPEHHbIEe paboueil yueOHOM mporpaMMoi 3a/1aHus BBITIOJHEHBI B COOT-
BETCTBUU C YCTAHOBJICHHBIMH TPEOOBAHUSMHU, CTYJCHT CIIOCOOEH aHAIM3HPOBATH MOMYyYCHHBIC PE3yabTa-
ThI; IPOSBIISIET CAMOCTOSTEIbHOCTD MPU BBIIIOJIHEHUH 3aJaHUM.

Pe3yabTaT 00y4yeHHus1 cUUTAETCHA HeC(hOPMUPOBAHHBIM, €CITU CTYJICHT MPHU BHITIOJHEHUU 3aTaHUI
HE JIEMOHCTPUPYET 3HAHUN y4eOHOTo Marepuala, TOMyCKaeT OUIMOKH, HEYBEPEHHO, C OONBIINMHU 3aTPYI-
HEHUSMH BBITIOIHAET 3aJaHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHUMN, Ka4ECTBO BBIMOJIHEHHBIX 3a/1a-
HUI HE COOTBETCTBYET YCTaHOBJICHHBIM TPEOOBAHMIM, KAU€CTBO X BBIITOJHEHUS OIEHEHO YHCIIOM 0alioB
HIKE TPEX MO OLIEHOYHOU CUCTEME, YTO COOTBETCTBYET JIOMIOPOrOBOMY YPOBHIO.

11.2 MeToauyeckue yKazaHusi JAJsl 3aHATHH JIEKIMOHHOT0 THIIA

JIeKIMOHHBIN KypC IMPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHIUE OCHOBHBIX BOIIPOCOB TEMAaTH-
YEeCKOro IjaHa. B xoJie NeKIMOHHBIX 3aHATHI pacKpbIiBaloTCa 0a30BbIe BOMPOCHl B paMKaxX Ka)JIOH TEMbI
aucHuIuIMHbl (Tabnauma 5.2). O003HAYarOTCS KIIFOYCBBIC ACIEKTHI TEM, a TaKXe JICIAlOTCsA aKIEHTH Ha
HauboJee CIOXKHBIC U Ba)KHbIE TIOJIOKEHUSI U3ydyaeMoro MaTepuana. MaTtepuansl JIEKIUHA SBISIOTCS OMOP-
HOM OCHOBOW ISl IOATOTOBKM OOYYaIOIIUXCS K JIAOOPATOPHBIM paboTaM W BBIMOJHEHUS 3aJaHUN caMo-
CTOATEIILHON paboThl, a TaKXKe K MEPONPHUATUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHOMN
aTTECTAIUU IO IUCLIUILUINHE.

11.3 MeToauyeckue yKa3aHusi 0 OCBOEHHIO JTMCIHHUIJIMHBI HA 3aHATHUSX CEMHHAPCKOT0 THIIA

[IpakTrueckue 3aHATHS MPEACTABISIIOT COOOM JETATM3AINIO JIEKITMOHHOTO TEOPETHYECKOTO MaTe-
pualna, MpoBOJISATCS B IENAX 3aKPEIUICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3zaenbl. OcHOBHOU (op-
MOUM TIPOBENICHUS MPAKTHYECKUX 3aHATUN SBJISICTCS pELIEHUE 3a/lady U pa300p MPUMEPOB U CUTYaAIlUW B
ayJIUTOPHBIX YCIOBUSAX.

[IpakTrueckue 3aHATHS 00yUYaIOMIUXCs 00ECTICUNBAIOT:

- MPOBEPKY U YTOUYHEHUE 3HAHUM, TOITYYEHHBIX Ha JEKIHUAX;

- TIOJTy4eHUE YMEHUW M HABBIKOB COCTABJICHHS JTOKJIAJ0B U COOOIIEHUM, OOCYKIEHUS BOIIPOCOB TIO
yueOHOMY MaTepualy AUCUUTIINHBL;

- IOJABEJICHUE UTOTOB 3aHATUH MO PEUTUHIOBOM CHCTEME, COTJIACHO TEXHOJOTMYECKOW KapTe JIHC-
LUTIJTUHBI.

[Ipy onleHMBaHNY MPAKTUYECKUX 3aHATUN YUYUTBIBACTCS CIEAYIOIIEE:

— KauecTBO PEIICHUS UHAUBUIYAIBHBIX 3a7a4
— KayecTBO OOPMIICHUS PEIICHUS;
— KauecTBO YCTHBIX OTBETOB Ha JIOMIOJHUTENIbHBIE BOITPOCHI.

11.4 MeToauyeckne yKa3aHHs 10 CAMOCTOSITE/ILHOI padoTe 00y4aommuxcs

CamocTtosiTenpHast paboTa 0OecreuynBaeT MOATOTOBKY OOYUaIOIIErocss K ayJUTOPHBIM 3aHATHIM U
MEPOTIPUATHIM TEKYIIETO KOHTPOJISI U TPOMEKYTOUHON aTTECTAIIUU TI0 M3y4aeMOU MUCIUIUINHE. Pe3ymb-
TaThl TOW MOJATOTOBKH MPOSBISIOTCS B AKTUBHOCTU 00YYAIOIIETOCs Ha 3aHATHSIX U B KaYeCTBE BHITIONHEH-
HBIX MMPAKTUYECKHUX 3aIaHAH U IPYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBIMONTHEHUU 3aaHUN JUISI CAMOCTOSATEIBHOM paboThl peKOMEHAyeTCsl popaboTka MaTepua-
JIOB JIEKIIMM MO KaXKJIOM MPOMIECHHON TeMe, a TaKKe U3YYEHHE PEKOMEHIyeMOW JIMTEPaTyphl, MPEICTaB-
nenHou B Paznene 7.
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B mporiecce caMocToATENbHOM PaOOTHI MPU HU3YYECHUH TUCIUILUIMHBI CTYIEHTBI MOTYT paboTaTh HA
KOMIIBIOTEPE B CIIEHHUAIM3UPOBAHHBIX ayIUTOPUAX AJISi CAMOCTOSTENbHOM paboThl, YKa3aHHBIX B Paznerne
10. B aynuropusx uMeeTcs JOCTYyI Yepe3 HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHYIO ceTh «VIHTepHET» K
3JICKTPOHHOU MH(pOpMaMOHHO-00pa3zoBarenbHOl cpene yHuBepcuteTa (QMOC) u anekTpoHHON OUOIHO-
teunoil cucreme (DBC), Te B AIEKTPOHHOM BHUJIEC PACIOaralTcs yuyeOHble U yueOHO-METOIMYECKUE Ma-
TepHalbl, KOTOPbIE MOTYT OBITH KUCIIOJI30BAHBI JIJISI CAMOCTOSTEILHOM PabOThl MPU U3YyYECHUH TUCIUTLIH-
HBI.

11.5 MeToauyeckne yKa3aHHsl 10 OCBOEHHUIO JUCHHUILIMHBI HA KYPCOBOii padoTte

KypcoBas paboTa He npe1ycMOTpeHa y4eOHBIM IIJIaHOM

12. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA AUCLHUIIJIMHBI

12.1 TunoBble KOHTPOJIbHBbIEC 3aJaHUs WJIM HHbIe MATEPHAJbI, HEOOXOAMMBbIE /sl OLEHKH
3HAHUI, YMEHHUIi, HABBIKOB M (MJIH) ONBITA B X0/l¢ TEKYLEro KOHTPOJIsl yCIIeBaeMOCTH

JUis TeKyIero KOHTPOJIsl 3HaHUH CTYAEHTOB 10 JUCLMIIIIMHE IPOBOJUTCA KOMILJIEKCHAS OLEHKA
3HAHM#, BKJIIOYAIOIAsl BHIIOJHEHHE U 3allUTa J1a00OpaTOpHBIX paboT AJsA CTYIeHTOB Bcex ¢opm o0yue-
HHA. 3a4eT JJIs CTYIEHTOB OUHOU (hopMBbl 00yUeHUs B 3 CEMECTpE.

Tunosble 3a7aHus AJis J1aOOpaTOPHBIX padOT MPUBEAEHBI B y4EOHO-METOJUYECKHX MOCOOMSIX IO
IPOBEICHUIO JIAOOPATOPHBIX PadoT.

KypcoBas paGoTa He nmpeycMOTpeHa y4eOHbIM IIJIaHOM

Tunoewie 3a0anun 011 meKyuiezo KOHmMPOAA 3HAHUN 00YYAIOUUXCA

CocTaBUTh MaTEMaTUYECKHE MOJIEIN 3a/1a4.

3anava pazouenus rpada

3aaya HaXOXKACHHSI MAKCUMAIIbHOTO MapocodyeTanus rpada.

3amaya 0 Ha3HAUYCHUSAX

3aaya KOMMUBOSIKEPA

3agaua MPOTrHO3UPOBAHUS BPEMEHHBIX PSIJIOB

3anaua Kraccu(pUKaIIi MHOTOMEPHBIX JaHHBIX

3anaun kimaccu(UKAWMU TPY HENOJHBIX WJIM HEJOCTOBEPHBIX JAHHBIX (3a7adya HEUeTKOW KIIacCH-
bukanun)

1. Ilpumep TecTOBOrO 3aaHUS.

2
3Ly (9] = [ (y2-2xy)dx
OGiee perenne ypaBHeHUs Ditiepa s QyHKIIMOHAIA 1 OyJeT UMEeTh BUI:
A) y'+y=sinXx;
3
X
B) Y(X) :—E+C1X+Cz ,

B) y'-y=sin X;

2. [Ipumep TECTOBOTO 3aJJaHHUS.

3AJJAHUME. 13 n; = 200 3amay nepBoro paszaena Kypca MaTeMaTHKH, IPEUIOKEHHBIX AJIs pele-
HUsA, abutypueHnTtsl penmmm my =130 , a u3 ny = 300 3amay BTOPOro pasnena aOUTYpUEHTHI PEIIMIN my
=120 . IIpu a = 0,01 xakoe yTBepKI€eHUE BEPHO:

A) mepBbIil pazjien MKOJIBHOIO Kypca aOUTYpUEHThI YCBOMIIH JIYUIE, YEM BTOPOI.

b) nepBslii pazaen MKOIBHOTO Kypca aOUTYpHUEHThI YCBOMIIM XYK€, YeM BTOPOH.

B) o0a pa3nena ycBoeHbI OJJUHAKOBO.
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3ananus o teme Metoanl pemeHusi AuddepeHNaNbHbIX YPABHEHMIT
1. Haiitu o6miee pemenue auddepeHnaaIsHOT0 YpaBHEHHUS:

yﬂ" _ (\iym’ + 9:{;” —3r -1

2. Haiitu o6mmiee pemenue auddepeHnnaisHoro ypaBHeHus beccens
Xy +2xy' + (X* = 1)y = 0.

3aI[aHI/ISI o TeMme Pemenue 3aga4 BapualMOHHOI0 UCYUCJICHUS.

. J(y)= j(y'z—% +Xsin xjdx; y1)=1 y@B)=-2
, I(y)=[yl+y?)dx y0)=1 y0)=3
; \](y)z_(')'(y'2—4y2 +2y+xe2x)dx; y(-2)=0; y(0)=1

TunoBble BOMPOCH! I MPOMEKYTOUHON aTTecTtanuu B (Gopme 3adera AJsl CTYAEHTOB Bcex ¢opm
00y4yeHus:

MaremaTruueckass MOACIIb 3aJauu.

OO0muii BUI ONTUMU3AaIMOHHOM 3anaun. L{eneBas QyHKIMS, TIepeMEeHHbIE, OTPAHUICHUS.
DTambl MOICTUPOBAHUS U PEIICHUS 3a/1a4;

[TpunHIUIEL, JEKaNe B OCHOBE METOJ0B MOJICIIUPOBAHUS
DTarlsl MOVCKa PelIeHus 3a/1a4.

OcHoBHbIe BUIBI TU(GEepeHINATPHBIX yPaBHEHUI.
['eomeTpuyeckas HHTEPIPETAIHSI.

3amauyn BApHAIIMOHHOTO UCUHCIICHUS.

YpaBHeHue Ditnepa.

0. IIpumeps! pelnieHus 3a7a4 BAPUAIMOHHOTO UCYUCIICHHMSL.
11. BapuainmoHHOe HCUYHCIIEHHE.

12. Buipl IMHTAIIMOHHOTO MOAEITUPOBAHUS.

13. O6nacTu mpUMEHEHHs] IMUTAIIHOHHOTO MO/ICIVPOBAHHS.
14. OcHOBHBIE CHCTEMBI UMUTAITMOHHOTO MOJICIMPOBAHUSI.
15. Buapl cTaTUCTHYECKOTO MOICTTUPOBAHMSL.

16. O6nacTv MpUMEHEHHSI CTATHCTUIECKOTO MOJIEITMPOBAHUSL.
17. OcHOBHBIE CHCTEMBI CTATHCTHYECKOT'O MOJICIIUPOBAHUS.
18. Bubl CeMaHTHYECKOI'O MOJICIIMPOBAHUS.

19. O6nacTu mpUMEHEeHHsI CEMaHTHYECKOTO MOAEITUPOBAHISL.
20. OCHOBHBIE CUCTEMbBI CEMaHTHYECKOTO MO/ICIIUPOBAHUSI.

RBOoo~NoO~WNE

[ToHBINA KOMIUIEKT OILIEHOYHBIX CPECTB sBIILETCS HeoThemiieMoit yacThio @OC u Xxpanutcs Ha kade-
pe «BbIUMCIUTENbHBIE CUCTEMBI U TEXHOJIOTUM.
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YTBEPXAIO:
Hupexrop nncruryra UPUT

“ 7 2025T.

JIncr akTyaau3anuu padodeid MporpaMMbl U CHHIIIHHbI
«b1.B.JIB.5.1 MaremaTnuecKkue MOJIEIN B HAVKE U TEXHUKE
HUHICKC 110 yqe6H0My HJ'IaHy, HAUMCHOBaAHUC

JUTSl TIOITOTOBKY OakaJlaBpoB/ CTICITUATMCTOB/ MATMCTPOB

Hamnpasnenue: {mudp — Ha3zBanue} 09.04.01 Mudpopmarrka U BEIYMCIUTEIbHAS TEXHUKA
Hanpasnennocts: [luarnoctuueckre 1 MHPOPMAIIMOHHO-IIOUCKOBBIC CHCTEMBI

®opma 00ydeHHs ouHas

I'ox nHavana nogrorosku: 2025

Kypc 2
Cemectp 3

B pabouyro nporpammy He BHOCSTCS u3MeHeHus. [Iporpamma akryanusupoBana juist 2025 r. Hada-
J1a TOATOTOBKH.

Pazpabotuuk (n): _ Jlomakuna JI.C., A.T.H., npodeccop
(®UO, yueHas CTENCHb, YUCHOE 3BaHHE) « » 20 r

Pazpabotumuk (n): CypkoBa A.C., 1.T.H., TOIEHT

(®UO, yueHas cTeneHb, yueHOE 3BaHHE)

«_» 20 1.
PaGouas nporpamma nepecMoTpeHa u ogobpena Ha 3aceaanuu kadeapsr BCT
poToKoJI Ne OT «__» 20_ 1.

3aBeyromnuit kageapou

Jucr AKTyaJdu3alnvi MPpUHAT HA XPaHCHHUE:

3aBenyromuit Beimyckaroriei kadeapoit BCT « » 20 r.

Metoanueckuii otaen YMVY: « » 20 .
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