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1 ean u 3aa494 AU CIUTLIHHBI

Heab AUCHUNIMHBI - OCBOCHHUE MPUHIIMIIOB MOCTPOEHUS OCHOBHBIX (DU3UKO-
MaTEeMaTUYECKUX MOJEJIeH U METOJIOB MaTeMaTU4eCKON (PU3UKH, UCTIOIB3YEMBIX MPU
UX HCCIIEJOBAaHHWM, a TAKXKE B OBJAJACHUM IPAKTUYECCKMMHU HABBIKAMU I[PUMEHEHUS
CTaHJAPTHBIX aHATUTUYECKUX M YHUCIEHHBIX METOJOB MAaTeMaTH4YE€CKOW (PU3UKHU IS
(hOPMYITMPOBKH U PEIIEHUS KOHKPETHBIX (PU3UKO-TEXHUYECKUX 3a71a4.

3agauyu AMCUMIIMHBI:

1) momy4uuTh mMpencTaBieHue O (U3NKO-MATEMATHYECKOM MOJICITMPOBAHUU KaK
0coboM croco0e HcciaeoBaHusl M OMHMCaHus (U3NYECKUX SIBICHUN U MPOIIECCOB,
OOIIIHOCTH €€ TMOHSATUI M MpeACTaBlICHUI; 00 OCHOBHBIX (PHU3MKO-MATEMaTUYECKUX
MOJEISIX M METoJax MaTeMaTH4eCKOW (HU3UKM, HCIONb3yeMbIX TIpU HX
UCCIIEIOBaHNH;

2) HAY4YHUTh WCIOJNB30BaTh OCHOBHBIC TPHEMbI W METOABl MaTeMaTHYECKOMH
(GU3MKY 11 UCCTIEI0BAHUS OCHOBHBIX (PM3UKO-MaTEMaTHUECKUX MOJIEIIEH;

3) HAyYHTh TOJB30BaThCS YHUBEPCAIBHBIMH  CHCTEMaMH  KOMITBIOTEPHOM
MaTEeMaTUKd M KOHEYHO-3JIEMEHTHOIO aHaiu3a IpU PEIICHUH BBIYMCIUTENBHBIX
3a]]a4 MaTeMaTH4eCKON (PU3UKH.

2 MecTo JMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JucuumirHa oTHOCUTCS K 0a30BOM yacTu Oioka 1 «JIMCIUNInMHbBL (MOIYIIN)»
y4eOHOr0 TJIaHa.

[IpepekBU3UTHI TUCIUIUIMHBL: IEPEYEHb OMOPHBIX AUCITUIIIINH OTCYTCTBYIOT.

[TocTpekBU3UTHl  AWCUUIUIMHBL:  3HAHHWE, TOJYYEHHbIE TMpPU HU3YYEHUU
JUCLUUIUIMHBL  TIO3BOJISIIOT ~ MOATOTOBUTH  PACUETHYK)  4YacThb  BBIIMYCKHOM
KBATM(PUKAIIMOHHON pabOTHI.

3 @opmupyemMble KOMNETEHUHMH U HHIAMKATOPbI MX JAOCTHKEHUS] IO
AUCIHUNIHHE

Koabi Conep:xanue Koa u HaMMeHOBaHMe HHAMKATOPA
KOMIIETEHII KOMIIeTEeH Uil AOCTUKEHUS KOMIIETEHIIUN
U
YK-1 Crnocoben VK-1.1: ananusupyer 3anady, BbLICISSA €€
OCYILIECTBIISITh 0a30BbI€ COCTABISIOIINE, OCYLIECTBISET
KPUTUYECKU aHATU3 JEKOMIIO3ULINIO 33/1a4U.
npoOseMHbIx cutyanuii | YK-1.2: HAXOJIUT 151 KPUTHYECKHU
Ha OCHOBE CUCTEMHOTO | aHAJIM3UPYET uHpopmaruto,
IoJIX0/a, HEOOXOIUMYIO TUIA pelieHus
BbIpabaThIBaTh NOCTABJICHHOW 3aJa4H.
CTPaTEruio EeUCTBUI VK-1.3:  paccmarpuBaer  BO3MOKHBIE
BAPHUAHTHl PEUICHHS 3a/Ja4M, OLICHHUBAas HX
JOCTOMHCTBA U HEJTIOCTATKHU.




4 CTpyKTYypa U coJep:KaHue TUCIHHIJINHBI

4.1 CTpyKTypa QM CIHUAILIHHbI

OO6miass TpyJ0eMKOCTh AUCHUIUIMHBI COCTaBIsieT 3 3aueTHbIX eaunuil (108

AKaJCMHNYCCKHUX qaca) .

Ounas dopma 00yueHus

TpynoeMKoCTb,
Bun pabotsr aKaJl. yacoB
CEeMECTp BCETO
OO0masi Tpy10eMKOCTh 2 108
KonrakTHas pa6ora: 2 28
Jlexuuu (JIek) 2 8
[TpakTnueckue 3auatus (11P) 2 16
KoutTO 2 4
[TpomexxyTouHas aTTecTanus 2 3a4eT
CamocrosiTeibHasi pabora: 2 80
- camono02omosKa (npopabomka u no8mopeHue 2 16
JIEKYUOHHO20 MAMEPUANA U MaAmepuala y4eOHuKos8 u
VUeOHbIX NOCoOUll), 56
- N0020MOBKA K NPAKMUUECKUM 3AHAMUAM, 8
- N0020MOBKA K NPOMENCYMOUHOU ammecmayuu

4.2 PacnpenejieHue BHIOB PadOThl M WX TPYJAOEMKOCTH MO pa3aejiaM

JAUCHHUILIMHBI
Ounas Gopma oOyueHHs
No Pa3nen mucnuruinabl/ DopmbI
m/ TEMBbI TEKYIIETO
I Bunbl yueO6Hoit paboThI (B KOHTPOJIS
yacax) yCHEBAEMOCTH,
IPOMEXYTOUH
OM aTTecTanuu
KOHTaKTHas
o]
: S g
o : 2
5| B | 88| E | 8 E
°ls | E8 » | O
Brenenue B ¢uszuko- ban-Onpoc
1 | maTrematuueckoe 2 | 2 6
MOJIETTUPOBAHUE. 4
HuddepenunanbHbie U bmuu-onpoc,
2 | uHTerpalibHble omepanuu | 2 2 6 14 | pemenue
MaTeMaTH4eCKON (U3HKH. 3a/1a4y




3 AHAIUTUYECKNE METO]IbI 2 2 5 28 bimn-omnpoc,
pelIeHNs KpaeBbIX 3aa4. TECTHPOBAHUE
[TpubnmxeHHbIC U bmuu-onpoc,

4 | MCIICHHBIE METO/IbI 2 5 4 24 oOcyxXJieHne
pelIeHus JIOKJIAJIOB
KpaeBbIX 3a7a4.
3a4yeT 2 8
UTOTO: 8 16 80

4.3 Conep:kaHue pa3iesioB IMCHUIIIMHBI

Paszpnes 1 BBeaenue B pusuko-MmareMaTnyeckoe MOJeJTUPOBaHHE

DBOJIIOIMSA OCHOBHBIX UJEH, MOHITUH U METOJOB MaTeMaTUYECKOW (DU3MKHU.
OcHoBHbIe  dTanbl  (U3UKO-MATEMATUYECKOTO  MOJCIHUPOBAHHUS  OOBEKTOB.
BrluncnuTenbHbIA SKCIEPUMEHT.

Paznen 2 JInddepeHnuaibHbie W HHTErpajbHble  ONepanun
MaTeMaTH4ecKou pusuku

CkansipHble, BEKTOpPHBIC U TeH30pHbIE T0Jis1. OcHOBHBIE U PepeHInanbHbIC
oreparopbl MareMarudeckod Qusuku. KpuBonHMHEHbIE, TOBEPXHOCTHBIE U
00BEMHBIE UHTETPAJIbl OT TEH30PHBIX MOJEH.

Pa3nen 3 AHajiuTHYeCcKHMe METO/IbI pellleHUs KPaeBbIX 32124

OcHOBHBIE THUIIBI KpaeBbIX 3adad: 3adadya Komwd s ypaBHEHHA
rUnepO0IMYECKOro U napaboaMvyeckoro TUIMOB, KpaeBas 3ajava sl SJUTUITHYECKUX
YpPaBHEHUI, CMEIIIaHHAsA KpaeBas 3a7a4a. KOppeKTHOCTh MOCTAHOBKH KPAEBBIX 3a]1a4.

Meton ®ypbe: ONpUHLUUN CYNEPHO3UIUMU, YPABHEHUA C Pa3ACISIONIMMHUCS
nepeMeHHbIMU. MeToll pa3fioKeHUss MO0 COOCTBEHHbIM (YHKIUAM. 3ajadd Ha
coOcTBeHHbIe 3HaueHusi AuddepeHmanbHbIX onepaTopoB. OO0mias cxema MeTojaa
coOcTBeHHbIX QyHKUMUA. CynHoCcTh MeToAa pyHkuui ['puHa.

Paznes 4 [IpubanxeHHbIe M YMCJIEHHbIE METOAbI PellIeHHsI KPaeBbIX
3aga4

[Tonsitne dyHKuMOHANAa U ero Bapuaruu. [IpsMbie METONBI BapUAIIMOHHOTO
ucuucinenus. Metoael Putna u lanepkumna. CymHOCTH METOa KOHEYHBIX
DJIIEMEHTOB.

4.4 TeMbl ¥ IVIAHBI NPAKTHYECKHUX 3AHATHH

No
O06bem B
Ne | pazgena N
HaunMmenoBanue 3ausatuit aKaj.
/1 |  OUCIIMII-
Jacax
JIHBI
1. IIpakTnueckas padora Ne 1
5 Brinosnnenue onepaunﬁ BCKTOPHOI'O aHaJIn3a C 5
HCIIOJIb30BAHUECM YHUBCPCAIBbHBIX CUCTEM
KOMIIBIOTEPHON MATEMATHKH.




IIpakTuyeckasi padbora Ne 2
WHuTerpanbHble onepanyu Haj CKaJsIpHBIMU,

2 2 BEKTOPHBIMHU U TEH30PHBIMU NOJISIMU. Brruncienue 2
UHTETPAJIbHBIX XapaKTEPUCTUK PU3NUECKUX MOJIEH.
IIpakTuyeckasi padbora Ne 3

3. 2 Pemenne npocreitmmx auddepeHinanbHbIX ypaBHEHUN 2

B 9aCTHBIX ITPOU3BOAHBIX.

IIpakTuyeckas padbora Ne 4
4. 3 Pemienne ypaBHeHUs KojieOaHM OECKOHEYHOM CTPYHBI 2

MeTtosoM Jlanambepa.

IIpakTnuyeckas padora Ne S
5. 3 3amada 00 oXJIaKACHUN 0CCKOHCYHOM IJIaCTHHEI 2

KOHEYHOU TOJIIIUHEI.

IIpakTnueckas padora Ne 6
6. 3 Pemenue ypaBHeHUs] CBOOOHBIX KOJICOAHMIA 2

3aKpEIJICHHOW CTPYHBI.

IIpakTnueckas padora Ne 7

7 4 p 2
€IIEHHE OJJHOMEPHBIX KPAeBbIX 3a/1a4
3 4 IIpakTnuyeckas padora Ne 8 5
Pemenue qByMEpHBIX KpaeBbIX 3a/1a4
Bcero 16

S TeMbI AUCHUIJIMHBI IVISI CAMOCTOSITEIbHOT0 U3yYCHHS

CamocrosiTenbHas paboTa CTYAEHTOB SIBJSETCS OJHUM U3 00s3aTEIbHBIX BUOB
0o0pa30oBaTeNbHON AESATENBHOCTH, OOECHEeUYMBAIOLIEH peanu3aluulo TpeOOoBaHUN
®denepanabHbIX TOCYIApCTBEHHBIX CTAaHAAPTOB  BBICIIETO MPOPECCUOHAIBHOIO
obpazoBanus (PI'OC).

KonTponb camocrosTensHOM padOThl OCYHIECTBIISETCSA IyTEM IPH TEKYIIEM
KOHTPOJIE U TNPU MPOBEACHUM WUTOTOBOM aTTECTALUHU IyTEM BKJIKOYEHHUS BOIIPOCOB
JUISI CAMOCTOSITEIbHOTO U3YUYEHHMSI B BOIPOCHI JIJISl TEKYILEH U UTOIOBOM aTTECTALUU.

Buner CPC:

e ll3ydyeHue TEOpPETUYECKOr0 MAaTepHalia, C UCIOIb30BaHuEM HHTepHeT-
pecypcoB.
e Pabora ¢ yueOHO-METOANUYECKOM TUTEPaTypOil.
e [loBTOpEHME JIEKIIMOHHOIO MaTepuaa.
e [loaroroBka K BBIMOJIHEHUIO MPAKTUUECKON PAOOTHI.
e Jloaroroska k 3auery.
Tembl 1151 CAMOCTOATENbHOI0 H3y4YeHHUSA
1. OcHOBHBIE HHTETPAIbHBIE TOXKIECTBA.
2. Tumbl BEKTOPHBIX IMOJIEH.



3. Teopema ['enpMmroblia.
4. KpuBOJWHEWHBIC CUCTEMbI KOOP/IUHAT.

5. Krnaccudukanus ypaBHEHHMHI B YaCTHBIX IPOU3BOJHBIX

ImopsaaKa.

6. Omnepartop typma-JInyBumis.

7. Ilpocreiimas 3a1a4a BapualuOHHOTO UCUHUCIIECHUS.

8. VYpaBHenue Dinepa.

IIo Temam AJ CaMOCTOATCIIBHOI'O U3YUCHUS IMMUIICTCA OTUCT.

6 OOpa3oBaTebHbIE TEXHOJIOTHHU

METO/IbI PEILICHUS
KpaeBbIX 3a/1au.

[TpakThueckas padota: 4,
56

CaMocTrosTenbHas pa60Ta

Ne HaunmeHnoBanue . OO0pa3zoBare/bHbIE
Bujbl yueOHBIX 3aHATHH

n/n paszaesa TEXHOJIOT U

1. |BBenenue B ¢puzuko-  [Jlexuus 1 BBopHas ekuus ¢ UCIoIb30BaHUEM
MaTeMaTHYeCcKoe KOMIIBIOTEPHBIX U MYJIbTUMETUNHBIX
MO/JICJINPOBAHUE. cpeacTB 00yueHust

CamocrosrenbHas pabora |[IpopaGoTka n moBropeHue
JEKLIMOHHOI'0 MaTepuaia
ITouck nHpopmanuu B ceTu.

2. |duddepentmansusie u |Jlekuus: 2 Jlexnusi-uapopmanus ¢
UHTErpajibHbIe UCIOJIb30BAHUEM KOMIIBIOTEPHBIX U
orepanuu MYJBTUMEAUNHBIX CPEACTB 00YUECHUS
MaTeMaTHYECKON
buzuKH. [IpakTuueckas padora: 1, |Ompoc, oTder

2,3

CamocrosrenbHas pabora |[IpopaGoTka u moBTOpeHHE
JIEKIMOHHOT'O MaTepuaia
ITonroroBka K NpakTU4ECKUM
3aHATUAM
[Touck nHpOpMannu B ceTH
IToaroToBKa K MpOMEXYTOYHOMN
aTTecTaluu
KoHcynpTHpOBaHME MOCPEACTBOM
AJIEKTPOHHON MOYTBI

3.  |AHaJUTHYECKHE Jlexknusa: 3 Jlexnus-undopmarus ¢

UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX U
MYJBTUMEAUNHBIX CPEICTB 00YUECHUS

Onpoc, oTuer

[TpopaboTka 1 MoBTOpEeHUE
JEKIMOHHOT'O MaTepuaia
ITonroroBka K NpakTU4eCKUM
3aHATUAM

[Touck nuHpOpMaLUU B CETH
[ToaroToBka K MPOMEKYTOUHOM
aTTecTaluu

BTOPOTI'o




KoHcynbTHpOBaHKE MOCPEACTBOM
AJIEKTPOHHOMU MOYTHI

4, (IlpubOnuxeHHBIC U Jlexknus: 4 Jlexknusa-undopmarus ¢
YHCJIIEHHBIE METOJIBI UCIIOJIb30BaHNEM KOMITBIOTEPHBIX U
peleHus MYJbTUMEAMHHBIX CPEICTB O0YUCHHUS

KpaeBBIX 33J1a4.
[Ipaktrueckas padota: 7, 8 |Onpoc, otuer

CamocrosiTenbHas paboTa
[TpopaboTka 1 MOBTOpEeHUE
JIEKIIMOHHOI'O Marepuana
IToaroroBka K IpaKkTUYECKUM
3aHATUSAM

[Touck nHpOpMaLUHU B CETH
[ToaroroBka K MpoOMeEKyTOUHOU
aTTecTaluu

KoHcynbTHpOBaHME MOCPEACTBOM
AJIEKTPOHHOM MTOYTHI

7 OHeHO‘leIe cpeacrea (MaTepl/IaJII)I) I TEKYHIEro KOHTPOJA
yYcnneBaeMocCTu, HpOMe)I(yTO‘IHOﬁ arTrecranmmu oﬁyqaloumxcn o AMCIMIIJINHE

IIpuMepsI 3a1aHNnil 118l MPOBEACHUS TEKYIIEr0 KOHTPOJIS

1.  HaliTm >KBHUIIOTEHIIMAJBHBIC TTOBEPXHOCTH U CEMEHCTBO JMHHI HAWOBICTpPEHINEro
BO3pACTaHHUs CKAIAPHOTO TONS M =X° + y> — 72,
2. MarHutHoe moie, CO37aBaeMO€ JIIEKTPUUECKUM TOKOM CHJbl I, TeKymuM 1o
OECKOHEYHOMY TTPOBO/TY, ONpeAesIeTCs] GOpMYIIOM
— vi+ Xj
H(P)=2I 4_,!

X +Vy
Berunciuts div H(P) u rot H(P). Onpenenuts THIt 3T0r0 mosis.

3. TlokazaTp, 4TO MOTEHIMAT MOJS CUJI TATOTEHHs, BO3HUKAIOLIETO B MPOCTPAHCTBE,
OKpPY)KalOIlIeM  HEKOTOpYK  TodeuHyro  maccy, paBeH k/r (k>0 —  xosddurument
IIPONOPLUUOHAIIEHOCTH) M YTO I10JIE CHJI TATOTEHUS JIAIJIacoBo.

4. Haiitu paboty cunoBoro nosst F=xi+yj+zk npu nepemenieHnn MaTepuaibHON TOUKH
BJIOJIb TIEPBOTO BUTKA KOHMYECKOM BUHTOBOM JIMHUHU X=ae'cost, y=ae'sint, z=ae' u3 Touxn A(0,0,0) B
Touky B(a,0,a).

5.  HaiiTi moTeHIMan BeKTOPHOTO Mojis a=2xyi+(x? —2yz)j—y2K.

6. IlocraBuTh KpaeBylo 3aJadyy O MaJIbIX MPOJOJBHBIX YIPYTUX KOJIECOAHUAX
OJIHOPOJHOTO CTEP)KHS OJMH KOHEIl KOTOPOTO 3aKpEIUI€H, a IPYrol HCIBITHIBAET CONPOTHUBIICHUE
PONOPLHUOHATIBHOE CKOPOCTH. J[MCCUIaTHBHBIMU MPOLIECCAMU B CTEP)KHE MpeHeOpeyb.

7. IloctaBUTbH KpaeBYyIO 3a/laqy O MaJIbIX IMONEPEYHBIX KOJIEOAHUSIX CTPYHBI OJUH KOHEIl
KOTOPOT'O 3aKpeljeHHOM Ha 00OMX KOHIaX, B Cpelle C CONPOTUBJICHHUEM, MPOMOPIHOHAIBHBIM
CKOPOCTH.

8.  Haiitu ¢pynnamenranbHoe pemenue ypaBHenus Jlammaca

a%u N d%u i
axz = ay?
9. HaiiTi o6Gmiee pemeHue ypaBHEHHS
ﬂzu 2 a2
= X=+
dxdy Y

10. Omnpenenuts TN aUGPEPEHINATHPHOTO YPAaBHEHUS B YAaCTHBIX IPOU3BOIHBIX
BTOPOTO TMOPSAKA



oul(x,y) 6("‘11(.\',_1’) du(x,v)
ox° Ovox oy’

11. Omnpenenuts THN JU(PPEPESHINATHHOTO YPaBHEHUS B YACTHBIX IPOU3BOIHBIX
BTOPOIO HOpsiiKa

2 0

L5 +46311(;\'._1’) o 5’2117(.\;,}') ~0
ox oyox oy
12, Haiitu coOCTBEHHbIE 3HAYEHHS U COOCTBEHHBIE PYHKIMU KPAeBOMU 3a/1a4u
y +Ay=0, y(0)=0, y (1)=0, x € [0.1].
13. Haiiti coOCTBEeHHBIE 3HaYEHUS U COOCTBEHHBIC (PYHKITMN KpaeBOW 3a/1auu
y +ay=0, y (0)=0, y (1)=0, x € [0.1].

a2

cu(x,y)

Bomnpocs! k 3auery
1. OcHoBHbIE 3TaIlbl PUINKO-MATEMATUYECKOTO MOEIMPOBAHNS OOBEKTOB.
2. CkanspHble, BEKTOpHbIe M TeH30pHble Tmons. ['eomerpuueckue
XapaKTEPUCTUKU CKAJSPHBIX U BEKTOPHBIX IOJICH.
OcHoBHble 1 pepeHraibHble ONepaluu MaTeMaTHYeCKON (PU3UKH.
Bunel BekTopHbIx nosieit. Teopema ['enbmroibna.
KprBoauHeHble HHTETPaIbl OT TEH30PHBIX MOJIEH.
[1oBEpXHOCTHBIE UHTETPAIIBI OT TEH30PHBIX MOJIEH.
OObeMHBIE HHTErPAIIBI OT TEH30PHBIX MOJIEH.
3amava Kommwm nis ypaBHEHHI runepOOIMYEecKOro W mapadoIudecKoro

N kW

THUTIOB.

9. Kpaesas 3amaua ais SJUTMNITHYECKUX YPaBHEHUH.

10. Cwmemannas kpaeBas 3amada. KOppEeKTHOCTH ITOCTAHOBKH KpPaeBBIX
3amad.

11. Meron  ®Dypwse. Ilpunmun  cymeprno3unmu.  YpPaBHEHHS  C
pa3IeSIOMUMHUCS TIEPEMEHHBIMU.

12. Pemenue ypaBHeHUS KojeOaHMI OECKOHEUYHOW CTPYHBI METOJOM
Janam6Gepa.

13. 3amaya 00 oxmaxkaeHny OECKOHEYHOM IIaCTUHBI KOHEYHOM TOIIIINHBEI.

14. Pemienue ypaBHEHUSI CBOOOTHBIX KOJICOAHUM 3aKPETIIIEHHON CTPYHBHI.

15. Meroa pa3noxeHus 10 COOCTBEHHBIM (PYHKIUSIM.

16. OOmas cxema MeToAa COOCTBEHHBIX (DYHKIUM [JI1 HEOJHOPOIHBIX
3amad.

17. Cymnocts MeTona pynkuwmii I'puna.

18. dysxuuoHanbHbIe TpocTpaHcTBa. [loHATHE dyHKIIMOHATA. DKCTPEMYM.

19. Bapuauus ¢pynkuuonana. Heo6xoaumoe ycioBue 3kCTpeMyMma.

20. VYpaBnenue Diinepa.

21. Merop Putna.

22. Merop 'anepkuHa.

8 Cucrema OLleHUBAHMA NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI

3a onqHy padory
®opmMa KOHTPOJIA MuHn. 6as10B Makc.
0aJJI0B

Bcero




Tekymuii KOHTPOJIb:
- onpoc 1 b6annos 5 6annos 40 6annos
- BbINOJIHEHUE NPAKMUYECKUX pabom 1 6annos 5 bannos 40 6annos
- camocmosmenvHas paboma 5 bannos 20 bannos 20 bannos

HToro 3a cemecTp (IUCHHUNIMHY) 100

3a4€T

9 YuebHo-MeTOqUYecKOe U HH(POPMAINIHOHHOE OOecnevyeHue TUCITUTIMHBI
9.1 OcHoBHas JaUTEpaTypa

1. lepeuu, 1. B. IlpakTukym mo ypaBHEHHUSM MaTeMaTUYeCKOW (HU3HKU:
yuebHoe mocobue / U. B. [lepeBuu. — 2-e usn., crep. — Cankr-IletepOypr: Jlans,
2022. — 428 c. — ISBN 978-5-8114-2601-0. — Texct: anexktponHslii / Jlans:
3JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212843.

2. ITonoe A.W., TlomoB W.FO. OcHOBHBIE ypaBHEHHS MaTEeMaTHYCCKOMN
busuku: YuebHoe nocodue. - Cankr-IlerepOypr: Yausepcuter UTMO, 2020. 200 c.
— TekcT: anexkrponnsii https://books.ifmo.ru/file/pdf/2663.pdf

3. COopHUK 3ajad 10 YpaBHEHUSM MaTeMaTH4YeCcKOW Qu3uku: ydeOHoe
nocobue / B. C. Bnagumupos, B. I1. Muxaiinos, T. B. Muxaiinora, M. U. [1laGynun.
— 4-¢, u3a. — MockBa: DUSMATIIUT, 2016. — 520 c¢. — ISBN 978-5-9221-1692-
3. — Texkct: snexTpoHHbId // JlaHb: 35ekTpoHHO-OMOMMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/104995

9.2 JlonosiHUTEILHAS JIUTEPATYPA

1. I'pebennukoBa, WM.B. VYpaBHeHuss MaTeMaTH4YeCKOH (QU3HKHU: Yy4uyeOHOE
nocobue / M.B. I'pebennnkoBa.— ExarepunOypr: Yp®VY, 2016.— 164 c. — Tekcr:
anexkTpoHHbIH https://elar.urfu.ru/bitstream/10995/42951/1/978-5-321-02475-

1 2016.pdf

9.3 IlporpamMHOe olecriedeHmne

1. Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas),
(mumensus 49512935);

2. Microsift Sys Ctr Standard Sngl License/Software Assurance Pack

Academic License 2 PROC (6eccpounas), (muren3us 60465661)

3. Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas),
(mumensus 61031351),

4. Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (uiieH3ust
61031351),

5. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN
(6eccpounas), (munensus 61031351),

6. Microsoft Internet Security&Accel Server Standart Ed 2006 English
Academic OPEN, (6eccpounas), (munensus 41684549),



https://books.ifmo.ru/file/pdf/2663.pdf
https://e.lanbook.com/book/104995
https://elar.urfu.ru/bitstream/10995/42951/1/978-5-321-02475-1_2016.pdf
https://elar.urfu.ru/bitstream/10995/42951/1/978-5-321-02475-1_2016.pdf

7. Microsoft Office Professional Plus 2010 Russian Academic OPEN,
(6eccpounas), (munensus 60939880),

8. Microsoft Windows Server CAL 2008 Russian Academic OPEN,
(6ecepounas), (muensus 60939880),

9. Microsoft Windows 10 Pro, 64 bit, Rus, OEM, Oneparnonnas cucrema

10. HeuckmountensHoe mpaBo Ha ucnois3oBanue [10 Kaspersky Endpoint
Security mst Ouzneca —Pacmmpennsiit Russian Edition.

11. HeuckmrountenpHoe npaBo Ha ucnoib3oBanue 110 Kaspersky Security
JUUIs BUPTYaIbHBIX M 00Ja4HBIX cpefl, Server, VirtSvr, License, Education Renewal

12. ABBYYFineReader 11 Professional Edition, (6eccpounas), (auieH3us
AF11-2S1P01-102/AD),

13. Microsoft Volume Licensing Service, (Oeccpounas), (IuICH3US
62824441),

14. Microsoft Windows Pro 64bit DOEM, (6eccpounas), xkoHTpakt Ne 6-
OAD®2014 ot 05.08.2014 Visual Studio Professional;

15. COMSOL Multiphysics® Bepcuu 6.0 Codr. JIunensus 9602390

16. «Antunmaruar. BY3». Jlunensuonnsiii goroBop Ne 5044 ot 14.05.2022
rojia (e>XKeroiHoe MPOJIJICHUE).

9.4 llpodeccuonabHbIe 6a3bl JAHHBIX U HH(POPMAIHOHHBbIE CTIPABOYHbIE
CHCTeMbI COBPeMEHHbIX MHGOPMAIIMOHHBIX TEXHOJIOTUH

1. UnTepuer — pecypce: CrpaBouHo-nipaBoBasi cucreMa «Koncynbrant ILimrocy
(http://www.consultant.ru);

2. MHWurepmer — pecypc:  http://www.iprbookshop.ru/  DnektpoHHO-
ouommoreunas cucreMa «IPR BOOKSy;
3. Uurepuer — pecype: http://ogbus.ru/  OchoBbl HedTerazoBoro mena

(OnexTpoHHBIN pecypc);

4. UntepHer — pecype: https://cntd.ru DnexktponHblid (HOHI HOPMATHBHO-
TEXHUYECKON U HOPMATUBHO-TIPaBOBOM MH(OpMaIuu (DIEeKTPOHHBINA pecypc);

5. UntepHer — pecypc: mHGOPMAIMOHHBIN MOpTall oXpaHa Tpyaa B Poccun -
https://ohranatruda.ru/ (OmekTpoHHEI# pecypc).

6. DJeKTpOHHAs OoubMoTeuHas cucrema eLIBRARY.RU
(http://wwwe.elibrary.ru)/ u T.1.

7. WNurepuer — pecypc: CalT KypHaia «Hedrerazosoe
neno»: http://www.ogbus.ru

8. MHurepuer — pecypc: cauT oxKypHama «IOkoHomuka u @ TOK
Poccum»: http://www.tek-russia.com/about/

9. MHurepmer — pecypc: callT kypHama « HedtsHoe xo3siicTBOY:
http://www.oil-industry.ru

10. Nurtepuer — pecypc: cair KypHaia «HedTerazosas

BepTHKaNby: http://ngv.ru

10 Olecnieuenne o00pa3oBaTeJILHOTO TMpolecca JasA JUll ¢
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OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJINI0B
VYyeOHble 1 yueOHO-METOIMYECKHE MAaTepUaIbl 1JI1 CAMOCTOATENbHON padOThI

OoOy4JaronMxcss M3 4YHUClia WHBAJIUAOB W JIMI[ C OrPAHUYEHHBIMH BO3MOKHOCTSIMU
3n0poBbst (OB3) npenocTapisitores B hopmax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX
3I0POBbS U BOCHPUATUS UH(POPMAIUU:

JI7s1 cnemnpIxX ¥ cnabOBHASAIINX

- JeKuuu O(GOPMIISIOTCS B BUAE JJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CIIEUATM3UPOBAHHBIM MTPOrPAMMHBIM 00€CTICUCHUEM;

- TIMChMEHHBIE  3aJaHUsl  BBIMOJHSIOTCS  Ha  KOMIIBIOTEpE  CO
CHEIMATU3UPOBAHHBIM MTPOrPAMMHBIM OOECIICUEHHUEM, WJIM MOTYT OBITh 3aMEHEHBI
YCTHBIM OTBETOM;

- obOecreurBaeTcsl UHIMBHIyaIbHOE paBHOMEpHOE ocBellieHue He meHee 300
JIOKC;

- I BBIMIOJIHEHWSI 3aJaHUsl TMPU  HEOOXOJAMMOCTU MPEIOCTABISETCS
YBEJIIMYUBAIOLIEE YCTPOWCTBO; BO3MOXKHO TAaKXKE MCIIONb30BAHUE COOCTBEHHBIX
YBEJIMYHUBAIOLIUX YCTPOUCTB;

- MUCbMEHHBIE 3aJJaHus OPOPMIIAIOTCS YBEIHMUEHHBIM MIPU(PTOM;

- JK3aMEH M 3a4€T TPOBOAATCS B YCTHOW (hopMe WM BBIMOJIHSAIOTCS B
NMCbMEHHOM (hOpME Ha KOMITbIOTEPE.

JUis TIyXuX ¥ caboCIbIIIaIuX:

- Jekuud Oo(OPMISIOTCS B BHUAE DIEKTPOHHOTO JOKYMEHTa, JH00
MIPEIOCTABIIACTCS 3BYKOYCHITUBAIOIIAs anmapaTypa HHIANBUIYaTbHOTO TOTb30BAHMS,

- MMCbMEHHBIC 33JJaHUS BBIMOJHIIOTCS Ha KOMIIBIOTEPE B MUCHMEHHOU opMme;

- 9K3aMeH U 3au€T NPOBOAATCS B NMHUCbMEHHOM (opMe Ha KOMIIBIOTEpE;
BO3MOXKHO TIPOBECHHE B (POPME TECTUPOBAHUSI.

Jist vt ¢ HApyIIEHUSIMUA OTIOPHO-/IBUTAaTEILHOTO amnmapara:

- JIeKIUU O(QOPMIISIOTCS B BUAE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MOMOUIBI0 KOMIIBIOTEPA CO CIIEUUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECIICUEHUEM;

-  NHUChbMEHHBIE  3aJaHUs  BBIIOJHSIOTCA  HA  KOMIIBIOTEpE  CO
CTICIIMATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTIEYCHUEM;

- JK3aMEH M 3a4€T MPOBOAATCS B YCTHOW (hopMe WM BBIMIOJIHSAIOTCS B
NMCbMEHHOM (hOpMe Ha KOMIIBIOTEPE.

[Ipy HEOOXOAMMOCTH TMPEAyCMATPUBACTCS  YBEIMYEHUE BPEMEHH JUIA
MIOJITOTOBKH OTBETA.

[Ipouienypa mpoBeneHUss MPOMEKYTOUHOW aTTeCTallMd Uil OOydYaroIIuXxcs
YCTaHABJIMBAETCS C YYETOM MX WHIWBHIYAIBHBIX TICUXO(PU3HUUECKUX OCOOCHHOCTEH.
[TpomesxyTouHast aTTecTaIusi MOKET IPOBOJAUTHCS B HECKOJIBKO TAIIOB.

[Ipu npoBeneHuM  TPOLEAYPHI  OLCHUBAHHS  PE3YIbTaTOB  OOy4YEHUS
peayCMaTpUBAETCA UCTIOIb30BAHUE TEXHUUECKUX CPENICTB, HEOOXOTUMBIX B CBA3H C
WHUBUyaIbHBIMA OCOOEHHOCTSIMU OOYyYalomuxcsl. OTH CPEACTBA MOTYT OBITh
MPEOCTaBIIEHbl YHUBEPCUTETOM, WJIM MOTYT MCIOJB30BaThCA COOCTBEHHBIC
TEXHUYECKUE CPEJICTBA.

[IpoBenenue mpoieypbl OLICHUBAHUSI PE3YJIbTaTOB OOy4YEHUsl JOIMYCKaeTCs C
UCITIOJIb30BAHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
OOGecrieunBaeTcss JOCTyn K HHQPOPMAIMOHHBIM U OuOIHorpadguuecKum



pecypcam B cetu MHTepHer s Kaxzaoro oOydarmomierocss B - (opmax,
aJalTUPOBAHHBIX K OTPAHUYECHUSIM UX 3I0POBbSI M BOCHPUITHS HHPOPMALINH:
J1st crenbIX U caboBUIAIINX

- B [1I€4aTHOM (hopMe yBEIMUECHHBIM HIPUPTOM;

- B popMe AJIEeKTPOHHOTO JOKYMEHTA;

- B popme aynunodaiina.

JIig TIyXuX U c1a0OoCIbIIaHX:

- B IIe4aTHO# Gopme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jiis 0Oy4aromuxcsi ¢ HapyHUIeHUsIMHU OMTOPHO-/IBUTATENILHOTO armapara:

- B IMe4aTHO# dopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popMe aynuoaiina.

VYyeOHble ayAUTOPUU ISl BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITEIbHOMN
paboTbl, Hay4yHass OUOIMOTEKAa W HWHBIE TMOMEIIEHUSA JUIsi OOY4YEHUs OCHAIICHBI
CHeluaIbHbIM 000PY/IOBAHUEM U YYEOHBIMU MECTaMHU C TEXHUYECKHUMH CPEJICTBAMU
OOy4eHHUS:

J11st crenbIX U c1aboBUIAIINX :

JUTSL TITYXUX U CTa00CITBIIIANTIX

- aBTOMAaTU3UPOBAHHBIM Pa0OYMM MECTOM JIJIsl JIFOJIEH C HapyIIEHUEM cliyXa U
c1a00CIIBIIIAITNX

- aKyCTHUYECKHUM YCUITUTENb U KOJIOHKU;

J1st 00ydaromuxcs ¢ HapyIIeHUSIMA OTIOPHO-IBUTATEILHOTO armnapara:

- IEpEABUKHBIMHE, PETYIHUPYEMBIMU dproHOMudeckumu maptamu CH-1;

- KOMITBIOTEPHOM TEXHUKOH CO CIIEIIMAIBHBIM IIPOTPAMMHBIM 00CCTICUCHHEM.

11 MarepuajibHO-TeXHH4YeCKOe obecnedeHre JUCHUIJINHBI (MOTYJIs1)
1) bubmmoreunsiit poug ®I'BOY BO «CaxI'Vy;

2) MynbTHMEIUITHOE 000PYAOBaHKE IS YTCHUS JICKIIUH-TIPE3ECHTAIINH;
3) TexHOJIOTHYECKOE M KOMIIBIOTEPHOE BUPTYaIbHOE 000PYI0BaHUE;

4) TlakeT NPUKIAIHBIX O0YYAIOIINUX IPOTPAMM.



