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TlosicHUTEIBLHASA 3aIMCKA

Pabovas mporpaMma JUCHMIUIMHBI COCTaBlieHa B cOOTBETCTBUU ¢ TpeboBanusmu OI'OC 3+
no HanpasieHuro nmoarotoBku 02.03.03 «Maremartudeckoe oOecriedeHHEe M aIMUHUCTPUPOBAHKE
nH(pOpMaIMOHHBIX cucTeM» (KBanudukanus (crenenp) «bakamaBpy).

PII mpencraBnsier co00H COBOKYMHOCTh JWJAKTHYECKHMX MaTEpUANIOB, HANPABICHHBIX HA
pean3alnio COAEpKATEIbHBIX, METOAMUYECKUX M OpPraHU3alUMOHHBIX YCIOBUH IMOATOTOBKH IO
HaIpaBJICHUIO 02.03.03 «Marematuueckoe obecrieueHue u aIMUHUCTPUPOBAHUE
MH(OPMALIMOHHBIX CUCTEM.

PII opuenTupoBaHa Ha peanu3alui0 KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTHPOBAHHOIO
10JX0/1a B 00Y4YEeHUH, ITPU KOTOPBIX 00pa30BaTENbHBIN MPOIECC OCYHIECTBISACTCS HAa OCHOBE y4eTa
JUYHOCTHBIX, WHTEJUIEKTYyallbHBIX, MOTUBAIIMOHHBIX M JPYrUX OCOOCHHOCTEH OOydaroumxcs, u
HamnpaBlieH Ha popMUpoBaHUE MPOPECCHOHATBHBIX KOMITETECHITHI.

JucuuruimHa OTHOCUTCA K YacTH  (POPMHPYEMBIX YYAaCTHHKAMH 0O0pa30BaTEIbHBIX

OTHOIIIEHUH B CTPYKType 00pa30BaTEIbHONU MPOTPaMMBI.
TpynoeMKoCTh TUCHUIUIMHBL: 00beM B yacax -108, B 3a4eTHBIX eqUHUIIAX - 3.
KonrakTHas pabora:
3aHATHUS JIEKIIMOHHOTO THMa — 32 yaca
3aHSTHUS CEMUHApcKoro tuna — 32 yaca
3aHSTHUSI CEMUHAPCKOTO TUIA — JabopaTopHble paboThI
Ipoyasi KOHTakTHas paboTa — 3,3 4.
KOHTPOJIb CAMOCTOSITEIbHOM paboTsl — 26,7 .
CP-144

KitoueBble cioBa: MaTeMaTHUeCKHE MOJIENN, TUHEITHOE TporpaMMHUpoBaHue, 3aaada Ko,

MATLAB, Octave, Python.

CocraButens: K.T.H. B.A. BopoHoB, nomeHT kadeapsl MNpUKIaJHON MaTeMaTUKU

MH(OPMAaLIMOHHBIX TEXHOJIOTUI U HH()OPMALIMOHHON 6€30MacHOCTH.



1. Heau n 321244 AUCHUILIMHBI (MOYJIs1)

BrImmyckHUK T0JDKeH 0071a/1aTh CISIYIOIUME 001IenpodeccHoHaAIbHBIMUA KOMITETSHITHSIMA
(OIIK) u mpodeccronanbupiMu komretreHnusmu (11K):
® CIIOCOOCH NPUMEHSTh COBPEMEHHBII MAaTEMaTHUECKUH armapar, CBSI3aHHBIH ¢
POCKTHUPOBAHUEM, Pa3pabdOTKOM, pear3aireil 1 OIICHKON KauecTBa MPOrpaMMHBIX
MPOJYKTOB U MPOTPaMMHBIX KOMIUIEKCOB B Pa3IMYHBIX 00JIaCTAX YEITOBEUECKON
nesitenpHocTH (OI1K-2);

® CIIOCOOEH UCIOJIb30BaTh COBPEMEHHBIE METO/Ibl PA3PA0OTKU U peaIn3alii KOHKPETHBIX
ITOPUTMOB MaTEMaTUYECKUX MOJIEJIEN Ha Oa3e SI3bIKOB IPOrPaMMUPOBAHUS U TAKETOB
IPUKIAIHBIX TIporpamm moaenuposanus (11K-7).

ITokazarensmu KOMHCTCHI_II/Iﬁ SABJIAKOTCA:

3HaHus
- KJIaCCI/I(i)I/IKaHI/II/I MATEMATHUYCCKUX U UMHUTAIIUOHHBIX MOHCHGﬁ;

*  BO3MOYKHOCTEW KOMILUIEKCOB IIPOTPaMM, OPUEHTUPOBAHHBIX HA KOMIIBIOTEPHOE
MOJIEIIUPOBAHHUE;

=  CKPHIITOBBIX SI3bIKOB IIPOIPAMMHUPOBAHUS KOMIIBIOTEPHBIX IMAKETOB;

= METOJIOB OIICHKH MOTPEITHOCTEH MOJICITMPOBAHUS B BepUDUKALIUNA MOJICIICH;

YmMmenus:

= pelaTh 3a/1a4M JMHEHHOTr 0 MPOrpaMMHUpPOBaHMs B TaOJIMUYHBIX ITPOLECCOPAX;

= pelaTh 3a/1a4M JIMHEHHOHN anreOpsl MpH MOMOILM MaTeMaTUYECKUX IaKeTOB, OHJIalH-PECypcoB
U CHEeIMATM3UPOBAHHBIX OUOINOTEK;

= YHCJEHHO pellaTh CUCTEMbI OOBIKHOBEHHBIX TP PepeHInaNbHbIX YPaBHEHNH;

HaBbiku

= rnoucka uHpopmanuu B cetu MHTEpHeT;

= ($opMyIUPOBAHUS MaTEMaTHUYECKON ITOCTAHOBKH 3aJauu;

=  TPOrpaMMHUPOBaHUSI KOMIBIOTEPHBIX MOJENEH MPU OMOIIM CKPUIITOBBIX SI3bIKOB;

= aHajn3a KOPPCKTHOCTH MOJYUYACMBIX IIPHU MOMOIIU MOACTIUPOBAHUA PE3YJIILTATOB.



Tabnuua 1.

[lepeueHp IaHUPYEMBIX PE3YyIbTATOB O0YUEHHUS MO TUCHUIUIMHE (MOJIYIII0), COOTHECEHHBIX C
WHJUKATOpaMU JOCTUXKEHUS KOMITETSHITUI

Komnerenmus NuaukaTropbl KOMIeTeHIM A Pe3yabTarnl 00yyeHus
(K01 1 HAMEHOBAHUE) (K0J1 1 HAMEHOBAHUE)
OIIK-2 CnocoOen | OIIK-2.1. 3Haer MaTeMaTUYECKUE | 3yaem:
IIPUMCHATD OCHOBBI  IIPOTPAMMHPOBAHHUA M | gjraccr(UKAIIMA MATEMATHUECKUX
COBpPEMEHHBIH S3BIKOB POrpaMMHUPOBAHUS, ..
. U UMHUTALIUOHHBIX MOJIEIIeH;
MaTeMaTHYECKUI opranusanuu  0a3  JaHHBIX | .
anmapar, CBSI3AHHBIA C | KOMIIBIOTEPHOrO  Mojenupoanms; | BOSMOKHOCTCH KOMILICKCOB
IMPOCKTUPOBAHHUECM, MATeMAaTH4YCCKUEC MCTOAbI OLCHKU porpamMm, OpUCHTUPOBAHHbBIX Ha
pa3paboTKoii, KayecTBa, HA/I)KHOCTH u
peanu3anyeld U OUEHKOU | 3PPEKTUBHOCTH nporpammaplx | KOMIPIOTCPHOC MOLCTPOBAHHC.
KayecTBa MPOTPAMMHBIX | IPOAYKTOB; MaTeMaTH4eCKHe
MIPOYKTOB U | METOJIBI OpraHu3aIx
MPOrPaMMHBIX nH(OPMALIMOHHOW  0€30MacHOCTH
KOMILIEKCOB B | Ipu pa3paboTKe M OKCIUTyaTallH
pa3INYHBIX 00JacTsX | mMpOrpaMMHBIX MPOJYKTOB u
YeJI0BEYECKOU IIPOrPaMMHBIX KOMIIJIEKCOB.
JIeATEIbHOCTH. OIIK-2.2. YMmeeT ucnonb3oBaTh 3TOT ymeem:
ammapat B IPO(ECCHOHATBHON | penrars 32144 TMHEHHOTO
JESITEIbHOCTH.
IPOrPaMMHUPOBAHUS B TAOJIUIHBIX
mporeccopax;
pelaTh 3a1a4u JIMHEHHOU
anredpsl MpU MOMOILU
MaTeMaTHYECKUX MaKeTOB,
OHJIAafH-PECypCOB H
CHEIHATU3UPOBAHHBIX
OuOIMOTEK.
OIIK-2.3. HNwmeer HABBIKY | 1 vemb HAGBIKIL:
IIPUMCHCHUA AAHHOTO | rjopcka MHGOpPMALIUK B CETH
MaTEeMaTHYeCKOro ammapata MpHu
pelIeHHH KOHKPETHBIX 3a/1a4. Wurepuer;
(bopmyaMpoBaHus
MaTeMaTHIeCKOM MOCTaHOBKH
3aJ1auH.
ITK-7 CnocoGen | IIK-7.1.  3HaeTr  COBPEMEHHBIE | 3y aem:
UCIIOJIb30BaTh METOJIbI Pa3paboTKH U peanu3aliu CKPUIITOBBIX S3BIKOB
COBPEMEHHBIE  METOBI | AITOPUTMOB MaTEeMaTHYECKUX
pa3paboTKu v | Mojesell Ha 0a3e A3bIKOB M makerop | TPOTPAMMHUPOBAHIA
peaM3anui KOHKPETHBIX | MPUKJIAHBIX POTPAMM | KOMIIBIOTEPHBIX IAKETOB;
2
QITOPUTMOB MOJICTTUPOBAHUSI.

MAaTEMATUYCCKUX

METOJIOB OLIEHKH MOTPENTHOCTEN




Mozeleid Ha 0a3e SI3BIKOB
[IPOrpaMMUPOBAHUS 51

[IaKETOB IPUKIIAIHBIX
IporpaMmm
MOJIEIIUPOBAHMSL.

MOJICIMPOBAHUS U BepH(PUKaAIUN

MOJIEJIEN.

IIK-7.2. Ymeer pa3pabarbiBaTh MU
peali30BhIBAThH AJITOPUTMBI
MaTeMaTUYeCKUX Mojeieii Ha 0ase
S3BIKOB W TAKETOB IPHKJIATHBIX
porpamMM MOJICIMPOBAHUSI.

ymeem:
YHUCIIEHHO PEIlIaTh CUCTEMBbI

OOBIKHOBEHHBIX

g hepeHIMATBHBIX YPAaBHEHUIA;

I1K-7.3. ImeeT npakTUUECKUN OIIBIT
pa3paboTku " peanuzanuu
QITOPUTMOB HMX Ha 0a3e SA3BIKOB U
[AKeTOB  IMPHKJIAIHBIX  [POTPaMM
MOJIETTUPOBAHHUS.

Umembsp HABbIKU.
dHaJIn3a KOPPCKTHOCTHU

IMOJIy4a€MbIX ITPH ITOMOIIH

MOACIIUPOBAHUA PE3YJIbTATOB.




2. O0beM AUCHUILVINHBI (MOAYJIsI) IO BHAaM y4eOHO# padoThl
Tabmuna 1.006beM AUCHHUILTUHBI (MOTYJIs)
00111as1 TPYJI0EMKOCTb: 3 3.€.

Bcero Pacnpenenenue o
Bunpl yueOHoI paboThI 4acoB CCMECTpaM B Hacax
(ouHoe)
VI
OO0miast TpyA0€MKOCTh TUCIUIUIMHBI 144 144
AyIUATOpHBIE 3aHATUS 67,3 67,3
Jlexmmm (JI) 32 32
[Ipaktuueckue 3austus (I13) 0 0
Cemunapsl (C) 0 0
Jlaboparopusie pabotsl (JIP) u apyrue 323 32,3
BU/JIbI ayTMTOPHBIX 3aHATUN
KonTponupyemas camoctosiTenbHast 3 3
pabota (KCP)
CamocrosarenbHas padora (CPC) 41 41
KypcoBas pabdota (mpoekr) 0 0
Kontposb 35,7 35,7
Bua uToroBoro KOHTpos JK3aMeH

3. Conep:xkanue TUCHUNIMHBI (MOAYJIs).
Tabnuma 2. Pactipenenenue 4acoB Mo TeMaM U BUJIaM yueOHON paboThI

®dopma 00y4eHus: oyHas

Howmep HaumenoBanue pa3nenos O0beMm B yacax
paszaena U TeM TUCIUILIUHBI (MOIYIIS) Bceero | JI | I0 JIP | CPC | KC | Kont
3 P pOJIb
Monyns 1.1 | Cucremsl TMHEHHBIX 4 2 0 2
anredpanvyecknux ypaBHEHUH
Uuncna 00ycI0BIEHHOCTH 6 2 2 2
HopmainibHoe niceBnopelieHmne 4 2 2
IlceBnooOpaTHast MaTpuia 6 2 2 2
JlekoMno3uimm Matpuil 2 2
Mogyns 1.2 | Pemenue CJIAY B Octave 6 2 2 2
Pemenne CJIAY B NumPy 6 2 2 2
Jluneitnas anre6pa B Wolfram Alpha 2 2
Monyns 1.3 | Uucno o6ycnoBiaenHocT B Octave u 4 2 2
NumPy/SciPy
Penakcanus 3anaun 4 2 2
HopmanbHoe nicesnopenienue 6 2 2 2
CucreMbl BHICOKOW Pa3MEPHOCTH € 5 2 2 1




pa3peKeHHBIMH MaTPUIIAMH

Htoro 55 12 12 18 12
Monyinb 2.1 | CtangapTHast 1 KaHOHHMYECKas 8 4 2
(hOpMBI 3aITUCH 3a/1aYU JIMHEHHOTO
IPOrpaMMHUPOBAHUS
CylecTBOBaHHUE PELICHUS 2 2
CHUMILIEKC-METO/T 4 2 2
JIBoMCTBEHHBIC 3a/1a4U 6 2 2 2
[IpousBoacTBeHHas 3aga4a 2 2
JIMHEIHOTO MPOrPaMMHUPOBAHUS
TpancniopTHas 3aa4a JMHEHHOTO 4 2 2
MIPOTrpaMMHUPOBAHUS
Mopnyns 2.2 | JIuHeliHOe IpOrpaMMHPOBAHUE B 6 2 2 2
Octave
JIuHeitHOe mporpaMMHpOBaHUE B 6 2 2
NumPy
Pemienue npou3BoACTBEHHOM 3324 4 2 2
JIMHEWHOTO MTPOTrPaMMHUPOBAHUS B
Excel u LibreOffice Calc
Pemienue TpancnopTHo# 3aga4uun 4 2 2
JIMHEWHOTO MTPOTPaMMHUPOBAHUS B
Excel u LibreOffice Calc
Pertennie HenmuHEHON 3a1auu 6 2 2 2
orntummsanmu B LibreOffice Calc
Hroro 50 12 10 | 14 14
Monyns 3.1 | Monenu, cBoAsIIIUECS K CUCTEMaM 4 2 2
OOBIKHOBEHHBIX
g depeHINaIbHbIX YpaBHEHHH
Mopenn SKCIOHEHIIMAJIBHOTO POCTa 4 2 2
Mogens Jlotku-BonbTeppa 6 2 2 2
[IpencraBnenue o merogax 4 2 2
YUCJICHHOTO MHTETPUPOBAHUS
Mopyns 3.2 | Pemenue 3anaun Komm B Octave 2 2
OrieHKa MOTPENIHOCTH 4 2 2
Y CTOMYUBOCTH K U3MEHEHUIO 2 2
HAYaJIbHBIX YCIOBHMA
Monayns 3.3 | BeiBoj pemieHuil B BUIe TaObIuIl 6 2 2 2
IToctpoenue rpadukoB pemeHuit 6 2 1,3 1,7
Hroro 38 8 9 9,3 9,7
Hroro 144 | 32 32 | 41,3 35,7

4. CamocTosiTe/IbHAsi paGoTa 00y4aroLIMXCsl.




Tabnuua 3. CogepaHme caMocTosTeNbHON paboTbl 06y4YaloLmMXCs

Ne Bun Paspneins! wim TeMbl ®opmMma
o/ | €aMOCTOSATENIbHON paboueil mporpaMmsl OTYETHOCTHU
paboThI
1 | Anousudyanvroe Mopyns 1.1 Temsr: 1, 2, 3 [Tucbmennas

domawnee 3a0anue | Monyne 1.2 Temsr: 4, 5, 6
Moaynsb 1.3 Temsr: 7, 8, 9
Mopynsb 2.1 Temsr: 10, 11, 12
Mopyns 3.3 Temsr: 13, 14, 15

2 | Camonooeomosxa | Monynb 1.1 Temsr: 1, 2, 3 VYcTHas
Monynsb 1.2 Temsr: 4, 5, 6
Monyns 1.3 Temsr: 7, 8, 9
Mopynsb 2.1 Temsr: 10, 11, 12
Mopyns 3.3 Temsr: 13, 14, 15

Bcero uacos: 12

4.1. Tembl KypcoOBBIX padoT (IPOEKTOB).
He npenycMoTpeno yueOHOI nmporpaMmoi.

4.2. [lepeyeHb Y4eOHO-METOAMYECKOI0 o0ecreYeHHsl JIsl CAMOCTOSITEILHOI padoThl
00y4arIIHUXCS.
1. Topbauenko B. . BerancnurensHas nuHeliHas anredpa ¢ npumepamu Ha MATLAB. — BXB-
[TetepOypr, 2011.
Anekcees E. P., Yecnokosa O. B. BBeaenune B Octave /it HHXEHEPOB U MaTEeMaTHKOB //M.:

4.1. TeMbl KypcOBBIX padoT (IPOEKTOB).
He npenycMoTpeno yueOHOI nmporpaMmoi.

4.2. [lepeyeHb y4eOHO-MeTOAMYECKOro olecrevyeHUs: I CaAMOCTOSATEJbHOH PadoThI
00y4YaK U XCS.

2. T'op6auenko B. W. BeruucnurensHas nuHeiHas anreOpa ¢ npumepamu Ha MATLAB. — BXB-
ITetepOypr, 2011.

3. AnexceeB E. P., Uecnokosa O. B. Beenenue B Octave a1 MH)XEHEPOB U MaTEMaTUKOB //M.:
ALT Linux. —2012. - T. 368.

4. Tlonomapes A. B. Pemenue 3a1a4 TMHEHHOTO MPOrpaMMUpPOBaHus ¢ ucnoybzoBanueM GNU
Octave, GLPK u Python //URL.: https://docplayer. ru/37092434-Reshenie-zadach-lineynogo-
programmirovaniya-s-ispolzovaniem-gnu-octave-glpk-i-python-avponomarev.

5. ®enuenko T. B. Pemenne nuddepeHnnanbHbIX ypaBHEHUH U CUCTEM B COBPEMEHHBIX
MareMaTnyeckux rnakerax. — 2011.

6. Xyan H. U., llltedan V., Xappuer . Dnerantusiii SciPy //IMK-npecc.—2018.-266 c. —
2018.

7. IpsxonoB B. VisSim+ Mathcad+ MATLAB. BusyanbHoe MaTeMaTn4eckoe MO/IEIMPOBAHUE.
— Litres, 2020.

5. YueOHO-MeTOAMUYECKOE O0ecTieueHne TUCUMILUTUHBI (MOIYJIA).



Tabnuua 4. OcHoBHas nutepaTypa

No HanmenoBanue, Oubnuorpadudeckoe Hanmnuue
/11 OTHMCcaHue rpuda
1 KommnbroTepHoe MozierpoBanue : XuMust: yueonoe rmocooue, Y. 1
https://biblioclub.ru/index.php?page=book red&id=576939(25C)
2 KomnproTepHoe MOJIeMpoOBaHUE : SKOJIOTHS: PAaKTUKyM, Y. 1
Astop: Kononona 3. A. , Antyxosa C. O. , Bopobse . A.
https://biblioclub.ru/index.php?page=book red&id=576947(2bC)
3 | KomnbrorepHoe MoJenupoBaHue : COOPHUK MPAaKTUYECKUX padoT:
COOpHMUK 3aj1a4 U yIpaKHEHUI
Astop: Edumona U. 10. , Bapdomnomeena T. 1O.
https://biblioclub.ru/index.php?page=book red&id=482123(2bC)
4 | Anekcees E. P., Yecnokosa O. B. Beenenue B Octave nis
uHKeHepoB u MmateMaTukoB //M.: ALT Linux. —2012. — T. 368.
5 I'op6auenko B. U. BeruncnurensHas auHelHas aaredpa ¢
npumepamu Ha MATLAB. — BXB-IlerepOypr, 2011.
6 | Xyan H. U., HItedan V., Xappuer . Dnerantusiii SciPy //JIMK-

npecc.—2018.-266 c. — 2018.

Tabnuua 5. lononHuTeneHas nuteparypa

No HanmenoBanne, 6ubnmuorpaduueckoe omucaHue
n/m
6 ®enuenko T. B. Pemenne auddepeHnnanbHblX YpaBHEHUM U CUCTEM B COBPEMEHHBIX
MaTemMaTuueckux nakerax. — 2011.
7 | ApskonoB B. VisSim+ Mathcad+ MATLAB. BusyansHoe MaTeMaTU4YECKOE
MonenupoBanue. — Litres, 2020.
8 JleonenkoB A. B. Pemenue 3anau ontumu3zanuu B cpene MS Excel. — BXB-IlerepOypr,

2005.

Tabnvua 6. Pecypcbl UHOPMaLMOHHO-TENEKOMMYHUKALIMOHHON CEeTU
«MHTepHeT»

Ne

/1

HazBanue (aapec) pecypca

1

ITonomapes A. B. Pemenue 3aga4 JMHEHHOTO MPOrPAMMHUPOBAHHUS C UCIIOJIB30BAHUEM
GNU Octave, GLPK u Python //URL: https://docplayer. ru/37092434-Reshenie-zadach-
lineynogo-programmirovaniya-s-ispolzovaniem-gnu-octave-glpk-i-python-avponomarev.
html

Omnnaiin-kype «KommbroTepHoe MoaenupoBanney Ha miuatdopme stepik.org



https://biblioclub.ru/index.php?page=author_red&id=194023
https://biblioclub.ru/index.php?page=author_red&id=194025
https://biblioclub.ru/index.php?page=author_red&id=194026
https://biblioclub.ru/index.php?page=author_red&id=19867
https://biblioclub.ru/index.php?page=author_red&id=176051

\ \ https://stepik.org/course/61480/

Hepeqeﬂb COBPEMEHHBIX l'[pO(i)e(:C]/IOHaJIbeIX 0a3 JAaHHBIX U I/IH(l)OpMaIII/IOHHLIX
CIIPaAaBOYHBIX CUCTEM:

1. ObC «YHuBepcurerckas 6udimoTeka onnaitH» www.biblioclub.ru

2. OBC AI'Y wna mmardopme ammapaTtHo-porpammHoro komiuiekca OOO KV
http://adygnet.bibliotech.ru

3. OBC «OpaiiT» www.biblio-online.ru

4. DBC «JIaup» www.e.lanbook.com

5. ®I'BY «Poccwuiickas rocynapcTBeHHas 6ubnamnorexay http://dvs.rsl.ru

6. 000 «Hayunas snektpoHHas oubmmoteka» (HOb) www.elibrary.ru

7. HekomMmepueckoe TapTHEPCTBO «ACCOIMUPOBAHHBIC PErHOHANBHBIE OHOIHMOTEYHBIE
koHcopruyMb» (APBMKOH) http://arbicon.ru/services/

8. Hekommepueckoe  maptHepcTBO  «HalmMOHANBHBI  3IEKTPOHHO-WH(OPMALMOHHBIN
koHcopunym» (HOMKOH) www.neicon.ru

9. 000 «®akrop Ilmocy» (CIIC «Koncynsrant [lmoc») www.consultant.ru
10. OO0 «Kommnanus AIIN «I'APAHT» www.garant.ru
11. Web of Science https://apps.webotknowledge.com

12. Scopus https://www.scopus.com/search/
13. zbMATH https://zbmath.org/
14. Elsevier («2ab3eBup») https://www.elsevier.com/

15. Science Direct https://www.sciencedirect.com/

16. Nature Journals https://www.nature.com/siteindex/ IToqTHOTEKCTOBasI KOJUIEKIUS KYPHAIOB
Nature Publishing Group.

17. Springer Nature Experiments https://experiments.springernature.com/ Konnekius HayqYHBIX
MIPOTOKOJIOB 110 PA3JIMYHBIM OTPACIISIM 3HAHHH.

18. Springer Materials https://materials.springer.com/ Komnekuusi Hay4HbIX MaTepuaioB B
o0nacTi pU3NUECKUX HAYK U MHKUHUPHHTA.

19. Nano https://nano.nature.com/ ba3a maHHBIX B 00JIaCTH HaHOTEXHOJOTHH, coJAepKalas
nH(pOpMaLIMIO 0 HAHOMaTepuaiax

20. Ilpoext EBknua https://www.projecteuclid.org/
21. OdunmanbHbIi cCallT HAYKU U BICIIero oOpa3zoBanust PO https://minobrnauki.gov.ru/

22. UndopmanmonHas cuctema "EnnHoe OKHO jJocTynma K o0pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/

23. basbl gaHHbix MTHWOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

24. YuuBepcuTeTcKkas HHpopMalmoHHas cuctema Poccus uisrussia.msu.ru

6. MeToauveckne peKOMEHIAUMH MPENoAaBaTe/l0 U MeTOAUYeCKHe YKA3aHUS
00y4YalIUMCs M0 JUCHUIINHE (MOYJIIO).

6.1. MeTonnyeckue peKOMEHAALNH MTPENOAABaTENO M0 MOATOTOBKE U TPOBEIEHUIO
BY30BCKOM JIEKIIUH.
TpaIuLIMOHHO MOArOTOBKA BY30BCKOMU JIEKIIUM CTPOUTCS I10 CXEME:
- OIIpE/ICIICHNE LU U3YYEHUS MaTepHralla 110 JaHHOU TeMe;
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- COCTaBIICHUE TINIaHA U3JI0KEHUS MaTepualia;
- ONpCaACIICHUEC OCHOBHBIX NOHATUH TCMBI,
- OI00P OCHOBHOM JINTEPATYPHI K TEME.

[Tpu moATrOTOBKE JIEKIIUKA HEOOXOJUMO YUUTHIBATH CIICIYIOIICE:

1. bBombmioe 3Ha4YeHHWE HMMEET BPEMEHHOE IUIAHMPOBAHUE KAXKIOH CTPYKTYpHOH dYacTu
JICKITUU ¥ CTPOTOE CIICIOBAHUE TAKOMY ILIAHY.

2. Heo06xomuMo MakcMMajgbHO HCIIONB30BATh COBPEMEHHBIE TEXHHUYECKUE CpEICTBA
00y4eHusl.

3. B ciydae oTCyTCTBHS TEXHHUYECKUX CPEACTB O0yUEHHsI pallHOHAIBHO YacTh U3y4aeMOTo
MaTepuana JaBaTh 4epe3 CXEMbI, HauepUYeHHbIe (JIydine 3apaHee) Ha Jocke. CxeMbl HE0OXO0IUMO
MCIIOJIB30BATh ISl JIYUILIETO0 YCBOEHUSI, OHU HECYT OOJIBIIIYIO CMBICIIOBYIO Harpy3Ky.

4. Omnpenenuth B MPOIECCE MOATOTOBKU JICSKIIUUA OTACIBHBIC BOMPOCH M3y4acMOW TEMBI,
KOTOpBIE OyyT MpeaIaraThCsi CTyJJeHTaM JJIsl CAMOCTOSITEIIHHOTO U3yYCHHUS.

6.2. MeTtonnyeckue peKOMEHAAlNU MIPENoAaBaTeto Mo MOATOTOBKE U IIPOBEIECHUIO
71a00paTOPHBIX 3aHSATHUH.

Benymeli numpakTHYecKOH Ieiabi0 JTAaOOPATOPHBIX PadOT SIBISICTCS SKCICPUMEHTAIBLHOES
MOATBEPXKJICHHE W TIPOBEPKA CYIIECTBEHHBIX TEOPETUUYCCKUX TOJIOKEHUH U TEXHUYECKUX
CBEJICHUN, M3y4yaeMbIX B JUCLUUIUIUHE «SI3bIKM pa3METKU U mepenadyu JaHHbIX». JlabopatopHsbie
paboThl BBIMOJHSAIOTCS HMHAWBHAYAIHHO C HCIOJIB30BAaHUEM IEPCOHATBHOTO paboyero Mecra.
JlaboparopHbie pabOTHl TOJDKHBI PAa3BUBATh MBIIUICHUE CTYJIECHTOB, CaMOCTOSITEILHOCTh IIPH

pELIeHUH IPaKTUUECKOH 3a1aun, GOpMUPOBATH INIyOOKUX U IIPOYHBIE 3HAHUS.

6.3. Meronnveckne peKOMEH IAINH MTPET0IaBaTeII0 TI0 OPTaHU3aIMH CAaMOCTOSTEIIbHON
paboThI CTYIEHTOB.

B m3ydeHum Kypca 3HAYHTENBHYIO YacThb BPEMEHH 3aHUMAeT CaMOCTOsITeNbHas paboTta
cTyaeHTOB. CaMOCTOSATENBHOCTh B yUeOHON paboTe CrocOOCTBYET Pa3BUTHIO 3aUHTEPECOBAHHOCTH
CTY/ICHTa B U3y4aeMOM MaTepHaljie, BhIpadaThIBaeT y HETO YMEHHE U TIOTPEOHOCTh CaMOCTOSITETEHO
MOJTy9aTh 3HAHMUSL.

Hcnons3ytores pa3nuyHbie POPMBI CaMOCTOATETBHON PabOTHI:

e paboTa c ICTOYHUKAMHU B YATAILHOM 3aJI€;

e paboTa C IEKTPOHHBIMU 00pa30BaTEIbHBIMHU PECYPCaMU;

®  AHAJU3 JIUTEPATYPHI 10 TEME M COCTABIICHHE KOHCIIEKTOB;

e mouck nHpopManuu B cetu MHTEpHET;

®  NPaKTUYECKOE BBHINOJIHEHUE MpeAoKeHHbIX 3a1anuii Ha [1K.

BeimonHeHNe NpakTUYECKUX 3aaHuid TPEAIoaraeéT MHOTO BO3MOJKHOCTEH MpPHUMEHEHHS
AaKTUBHBIX METOZOB OOYYCHHsS ¥ OpPraHM3allMd CaMOCTOSATENBHON pabOThl Ha OCHOBE
WHIMBUIYAILHOTO TTo1X0Aa. [103TOMY TipH BBIITOJTHEHHH PaOOTHl HEOOXOAUMO:

1. TIposectm skcmpecc-onmpoc (YCTHO WM B TECTOBOH (DOpPME) MO TEOPETHYECKOMY
MaTepHay, He0OX0IUMOMY JJIsl BBITOJTHEHHS pabOoThI (C OLIEHKOM).

2. Ouenuth paboTy CTy/IeHTa B TaGOPATOPHH H TTOJTYYEHHBIE UM JAHHBIE (OLIEHKA).

3. HpOBepI/ITL U BBICTAaBUTH OLICHKY 3a BBINIOJIHCHUC CAMOCTOATCIIbHOTO 3aJaHU .



6.4. Metoauyeckue peKOMEHJAUHU JUIsl CTYACHTOB MO OCBOSHUIO TUCLHUILITUHBI

3anuch JEKIUM — oxHa u3 (OpPM AaKTUBHOM CAMOCTOSITETLHOW pPabOTHI CTYJIEHTOB,
TpeOyroIasi HABHIKOB U YMEHHUSI KPATKO, CXEMATHYHO, MOCIIEJOBATEIHLHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TTOJIOKEHHS, BBIBOJIBI, 00001eH s, popmynupoBku. KylbTypa 3anucu JeKIUu — OJWH U3
BOXHEHIINX (DAaKTOPOB YCIIEIIHOTO M TBOPYECKOTrO OBIaAeHMs 3HaHMsAMH. [locnmemyromas pabora
HaJl TEKCTOM JIEKIIMM BOCKPELIAET B NMaMATU €€ COAEpKaHHUE, II03BOJISET Pa3BUBATh aHAIUTUYECKOE
MBIIUICHHE. B KOHIIE JIEKIUU TpernoaBaTesib ocTaBisieT BpeMs (5-10 MHHYT) IUIsl TOTO, YTOOBI
CTYJEHTBI UMEJIM BO3MOKHOCTh 337aTh YTOUHSIOIIME BOIIPOCHI [10 U3y4YaEMOMY MaTepuaiy.

PaboTa ¢ KOHCIIEKTOM JIEKIM MpearnoiaraeT mpocMOTP KOHCIEKTa B TOT K€ JIeHb IMOcye
3aHATUN, TOMETKY Marepuana KOHCIEKTa, KOTOPBIM BBI3bIBACT 3aTPyJHEHUs JJIi TOHUMAaHHUS.
[TonbITaliTeCh HAUTH OTBETHI HA 3aTPYAHUTEIBHBIE BOMIPOCHI, HCIOJIB3YS PEKOMEHIYEMYIO
auteparypy. Ecimm camocTosTensHO He yhanoch pa3o0Oparbesi B Marepuaie, chopMynupyite
BOMPOCH M 00paTuTech 3a MOMOUIBI0 K MPENOoJaBaTeli0 Ha KOHCYJIbTAMKA WM OnMvKaninen
nexkuuu. PerynspHo oTBoauTe BpeMs Ui MOBTOPEHUS MPOUIEHHOTO MaTepHalia, MpPOBEpssl CBOU
3HAHUS, YMEHHS ¥ HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

J71s1 BBITIOTHEHUSI MUChbMEHHBIX JOMAIIHUX 33JJaHUi CTyJeHTaM He0OXOJAMMO BHUMATEIHHO
IPOYNTATh COOTBETCTBYIOIIMK pa3fen ydyeOHWKa W MpopadoTaTh AaHAJOTMYHBIC 3aJaHMUs,
paccMmaTpuBaeMble MIPENoJaBaTeNIeM Ha JIEKIIMOHHBIX 3aHATHSX.

OCHOBHBIM METOAOM OOyuY€HUs SIBISIETCS CaMOCTOsTENbHasi paboTa CTYIEHTOB C yuyeOHO-
METOJMYECKUMHU MaTepHalaMH, HAy4YHOH JIUTEepaTypou, CTAaTUCTUYCCKUMU JAaHHBIMH, B TOM YHUCJIC
u3 cetu MHTEpHET.

[TocTosiHHAsT aKTUBHOCTh Ha 3aHSATHUSAX, FOTOBHOCTh CTaBUTh M OOCYXIAaTh aKTyaJlbHBIE

poOJIEMBI Kypca - 3aJI0T YCTIEIIHONW paboThI U MOJ0KUTEIBHON OLICHKH.

7. Obecneyenne 00pa3oBaTeIbHOIO NMPOLECCA VIS JINL ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI H HHBAJIN/I0B

B xone peanuzauuu AUCHMIUIMHBI UCMIONB3YKOTCSA CIEAYIOUIUE JOMOJHUTEIbHBIE METO]IbI
0o0y4eHHs, TEeKYIIEr0 KOHTPOJIA YCIEBAEMOCTH M MPOMEKYTOYHOU aTTeCTallMi OOy4aroluxcs B
3aBUCHUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

e IS CHEMNBIX U CIA00BUISIINX:

- JeKnuu OQOpPMISIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTa, JOCTYMHOTO C TOMOIIBIO
KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM TPOTrPAMMHBIM 00ECTIICUCHHEM;

- IIMCBMCHHBIC 3aaHuA BBIITOJIHAKOTCS Ha KOMHI)IOTCPG CcO CHGHI/IaHI/ISI/IPOBaHHLIM
HpOFpaMMHBIM 06ecnequI/IeM, NN MOI‘YT 6BITB 3aMCHCHBI yCTHBIM OTBETOM,

- obecrnieunBaeTCsl MHIUBUIyAIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jirokc;

- JJI1 BBIIIOJHCHUA 3aJaHUsl HpI/I H€06XOHI/IMOCTI/I HpC}IOCTaBHHeTCH yBeanHBafomee
YCTPOMCTBO; BO3MOXKHO TaKKe UCIIOJIb30BAaHHE COOCTBEHHBIX YBETUUYHMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIISIOTCS] YBEIMUEHHBIM HIPUPTOM;

- DK3aMEH M 3a4€T MPOBOASATCS B YCTHOW (pOopMe WM BBINOJHSIOTCS B MHUCbMEHHON (opMe Ha
KOMITBIOTEPE.

® IS TIYyXUX M CIA0OCIBIIANINX



- Jekuud Oo(OpMISIOTCS B BHJAE AJIEKTPOHHOTO JOKYMEHTa, MO0 TpenoCTaBiseTcs
3BYKOYCHWJIMBAIOILAs alllaparypa MHAUBUAYAIBHOIO NOJb30BAHNUS;

- MUCHbMEHHBIC 33JJaHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE B MTUCHbMEHHOM (hopMme;

- K3aMEH U 3a4€T MPOBOJATCA B MUCBMEHHOM (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO IPOBEICHHE
B (hopMe TECTUPOBAHUSI.

® JUIA UL C HAPYLICHUSMHU OIIOPHO-ABUTATEIILHOIO aIllapara:

- JeKuud OQOPMIAIOTCS B BHIE AJIEKTPOHHOTO JIOKYMEHTA, JOCTYIMHOTO C MOMOIIBIO
KOMITBIOTEpA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeueHHEM;

- IIMCBMCHHBIC 3aJaHUs  BBIIOJHAKOTCA HAa KOMIIBIOTEPE CO  CIEHMAIU3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEYEHUEM;

- DK3aMeH M 3au4€T MPOBOAATCS B YCTHOU (hOpME MIIM BBIIOJHSIOTCA B MUCHBMEHHOU (hopme Ha
KOMIIBIOTEPE.

IIpu HEOOXOIMMOCTH NPENYCMATPUBAETCS YBEIMUEHUE BPEMEHH IS ITOATOTOBKH OTBETA.

[Tponeypa mpoBeneHUs] TPOMEKYTOYHOM aTTeCTANK JJIsi 00yJarOIIUXCsl YCTaHABIMBACTCS
c yu€TOM WX HMHIMBHIYaJbHBIX ICUXOPHU3NIECKUX ocoOeHHocTel. [IpomexyrouHas arrecramus
MOXET IPOBOJAUTHCS B HECKOJIBKO JTAIOB.

[Ipn mpoBeneHuH UpPOLEAYpPHl OLIEHUBAHUS PE3YJIbTATOB OOy4YeHUs MpeaycMaTpuBaeTcs
UCIIONB30BAaHME TEXHUUYECKHX CPEICTB, HEOOXOAMMBIX B CBSI3U C  UHAUBUAYAIbHBIMHU
0COOEHHOCTAMHU O0Y4aroIUXCs. DTH CPeCTBAa MOT'YT ObITh MPEIOCTAaBIECHbl YHUBEPCUTETOM, WU
MOTYT HCIOJIb30BaThCsl COOCTBEHHBIE TEXHHUECKHE CPEJICTBA.

[IpoBenenne  mpoueAypbl  OLIGHWBAaHUSA  PE3YNbTaroB  OOY4YeHHs]  JOMYCKaeTcsi  C
MCIIOJb30BaHUEM JTUCTAHIIMOHHBIX 00PAa30BaTEIbHBIX TEXHOIOTHUH.

ObecneunBaeTcst 0CcTynl K HMH(OpPMAIMOHHBIM U OubnuorpauyeckuM pecypcam B CETH
WuTepHeT as Kaxoro o0yyatomierocs B popmax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbS
U BOCHPUATHUS MH(OPMAIIH:

® IS CJIEIBIX U CIa0OBUIAIIUX:

- B IEYaTHON (pOopMe yBETMUYEHHBIM IIPUPTOM;
- B (hOpMe 3IEKTPOHHOTO JJOKYMEHTA,;

- B opme aynuodaiina.

® U TIYXHX H CIa0OCIBIIIAIINX:

- B Ie4aTHou opme;

- B JOopMe 3IEKTPOHHOTO JJOKYMEHTA.

e Ui O0yYArOIIUXCS C HAPYIICHUSIMU ONIOPHO-IBUTATEIHHOTO arapara:
- B IeyaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

YueOHbIe AyJUTOpHUN IUId BCEX BUJ0B KOHTaKTHOIl M CaMOCTOSTEIbHOM paGOTBI, Hay4YHas
OuOIMOTEKa U HWHBIC INOMCIICHUA JIA O6y‘-ICHI/I$I OCHallI€CHBI CIICIIHMAJIbHBIM 060py)10BaHI/ICM u
y‘-Ie6HLIMI/I MECTaMH C TCXHUYCCKUMU CPECACTBAMU 06y‘{eHI/I}I.



8. MaTepuajbHO-TeXHHYECKOE O0ecTedeHre TUCHUTLTHHBI

Teoperndeckue ¥ MPaKTHYCCKUE 3aHATUS JIOJDKHBI IIPOBOJIUTHCS B CHCIUAIN3UPOBAHHON
ayJIUTOPHH, OCHAICHHOW COBPEMECHHBIMH NEPCOHAIbHBIMUA KOMIIBIOTEpAMH M IPOrPAaMMHBIM
o0ecrieyeHHeM B COOTBETCTBUM C TEMAaTHKOW HM3ydaeMoro marepuana. Yucio pabouux mecT B
ayJUTOPUHU JIOJDKHO OBITH TaKuUM, 4TOOBI oOecredynBajiach MHAWBUAYalbHAs paboTa CTyneHTa Ha
OTJENIEHOM NEPCOHATBHOM KOMITBIOTEPE.

Jlns  obecreueHusi nmporecca OOy4YeHHS HEOOXOAMMO HCIOJIb30BaTh IOMEIICHHUE,
paccuutaHHoe Ha 12-15 cuymarened UM COOTBETCTBYIOIIEE KOJIMYECTBO J1a0OpaTOPHBIX
KOMITBIOTEPOB (OAMH KOMITBIOTEP Ha KAXKJIOTO y4YaIlerocs).

TpeboBaHusl K COCTaBY NPOrPAMMHOIO o0ecriedeHu st
J171s1 BBIMOJTHEHUS TTPAKTUYECKHUX JTaOOPATOPHBIX 3aHATUH TPEOYIOTCS KOMIIBIOTEPHI,
MOJIKJIFOUEHHBIC K ceTH MHTepHeT Ha 6a3e omeparonHoi cucreMbl Windows wim cemeiictBa Unix
CO CIICYIOIIUM YCTaHOBJIEHHBIM ITPOTPAMMHBIM 00€CIICYCHUEM:
e  Opaysepsl nocienueit Bepcuu (Internet Explorer, Google Chrome, Mozilla Firefox);
e  penaktop TekcTa (Notepad, Notepad++ umu mo0oii 1pyroit peaakTop, He HCTIONb3YIOIUN

CHUMBOJIOB ()OPMATHPOBAHHS ).

e  TaGmuunsrii mpoueccop MS Excel unu LibreOffice Calc.



denepanbHOE TOCYAAPCTBEHHOE 00/ KETHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO MPOPECCHOHATHHOTO 00pa30BaHUs
PIrb0Y BIIO «AJIBITEHCKUN TOCY1apCTBEHHBIN YHUBEPCUTET»
«AI'V»
[Tonoxxenne 00 yueOHO-METOIUUECKOM KOMIUIEKCE TUCIUTLIMHbI
CMK. OII-2/PK-7.3.3
9. JIMCT perucTpamnuu U3MeHeHu
Howmepa nuctos
Howmep P OCHOI:;:HC A To c Pacumdposka Jara i[aeTa
U3MEHEHUS 3aMCHCH- HOBBIX aAHYJIAPO- BH HUL JITUCh N T BBEJICHUS

HBIX

BaHHBIX HU3MCHCHUA HU3MCHCHUA




