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1. Ile1u ocBOEHUS TMCHUTIIMHBI

Lenavu mucummumebl «COBpEMEHHBIE IMapagUrMbl MPOTPAMMHUPOBAHUS  SBISIIOTCS:
CBOOOJTHOE  OPHUEHTHPOBAHHWE B  CIEKTPE CYHICCTBYIOIIMX  MOJEJNEH W Mapagurm
NpOrpaMMHPOBAHHMS, 3HAHHE UX JOCTOMHCTB U HEJIOCTATKOB; BIIaJCHUE MYJIbTHIIAPAIUT MEHHBIM
s3pikoM Python, ¢ynkumonansHbIM s3pikoM F# u Matemarmueckumu makeramu Matlab u
Mathematica; ymMeHHe OLIEHUTH MPUMEHUMOCTh M 3()(HEKTHBHOCTh PA3IMYHBIX KOMIBIOTEPHBIX
TEXHOJIOTUH [T KOHKPETHBIX MPHUKJIAIHBIX 3a7a4.

2. MecTo aucuunjuHbl B cTpykrype OIl acnupanTypsl

HucuuminuHa  «CoBpeMEHHbIE  MapaJurmMbl  [IPOrpPaMMUPOBAHUS
BapHaTUBHOMN YacTu (aucuuruiHa no Beioopy) OIl acniupaHTypsl.

I[HSI HU3YyUCHUA I[aHHOfI JUCHUITIIMHBI H€O6XOI[I/IMBI «BXOJHBIC» 3HAHWA, YMCHUA,
MOJIyYeHHBIE B IIpoliecce OOydeHHs MO IporpamMmaM CIeualuTeTa Wiu OakajaBpuara,
MarucTpaTypbl. 3HAHUS M yYMEHHsI, PHOOPETEHHbIE OOYYaIOUIMMHCS B pE3yJbTaTe HU3Y4CHUS
JUCIUIUIMHBL, OyIyT UCIIOJIb30BAThCA MPH BBHIMOJIHEHUN HAYyYHO-HCCIIEI0BAaTENbCKOW paboThl U

OTHOCHUTCA K

IHOATOTOBKE K&HI[HI[&TCKOﬁ AUCCECpTalH.

3. Ilmanupyemble pe3yJabTaThl

o0yyeHHMs] 1O JAUCUMILIMHE,

IUIAHUPYeMbIMH pe3y/bTaTaMu ocBoeHusi OIl acnupanTypsbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
kommnereHmii B cootBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpeTeHus CleAyIONMX 3HAHHIA,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1EATEIHOCTH:

COOTHECCHHbIEC C

Kon Ilannpyemble KpuTepun oneHnBaHus pe3yJibTaTOB 00y4YeHHs
Komie- pe3yIbTaThbl ToporoBbiii TpoaBUHY THIi Boicoknii
TeHuun 0by1enus YPOBEHL ypPOBeHL YPOBEHb

1. 3Hanue 1. 3HaHne OCHOBHBIX (1. 3HaHHE OCHOBHBIX
OCHOBHBIX THIIOB THUIIOB TUIIOB
KOMITbIOTEPHBIX KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH Ul | TEXHOJIOTHM JIJIs TEXHOJIOTHH [
peneHus peleHus pelieHns
MIPUKJIaHBIX MIPUKJIATHBIX MIPUKIIAHBIX
MaT€MaTUYECKUX | MaTEMaTHYECKUX | MaTeMaTHYECKUX
BJIaJICHUE COBPEMEHHBIMH |3aau, 00IacTh UX |3amay, o0JIacTh UX | 3a7a4, 00JIaCTh UX
METolaMu TMIOCTPOCHUA M | NPUMEHUMOCTH. IIPUMEHUMOCTH. IIPUMEHUMOCTH.
a”ajm3a MaTeMaTUYCCKHUX 2. YMeHue 2. YMeHHe 2. YMeHue
MOI[eHefI, BO3HHKAKOIIHUX aarTupoBaThb aIanTHupoOBaTh aJanTHUpOBaTh
npu peleHnn THUIIOBBIE TUIIOBBIE THUIIOBBIE
K-1 €CTECTBEHHOHAYYHBIX aIrOpUTMBI IS QIITOPUTMBI TSt QITOPUTMBI JUIS
3a7a4, a TaKKe METOJaMU peleHus penieHus peleHus
Pa3pabOTKH M pealu3aliyi [KOHKPETHBIX 33/1a4 |KOHKPETHBIX 3a/a4 | KOHKPETHBIX 3334
aJrOPUTMOB MX PELICHUS 3. Ymenne 3. YMeHue 3. YMenue
Ha OCHOBC | PCAIM30BbLIBATH peann30BBIBaTh peann30BBIBaTh
(byHIaMEHTaIbHBIX pelleHNs Ha pelieHus Ha pelIeHns Ha
3HaHUU B 00JacTH HMIICPATUBHBIX U | UMIICPATUBHBIX U MMIICPAaTUBHBIX U
(GYHKIMOHATBHBIX | hYHKIMOHAIBHBIX | (yHKIHOHATIBHBIX
A3BIKAX. A3BIKaX. S3BIKAX.
4. YMmeHue 4. Ymenue 4. YMmeHue
IIPUMEHSATD MIPUMEHSATH IIPUMEHSATH
MaTeMaTHYECKHE | MaTeMaTHYeCKue MaTeMaTU4ecKue
ITaKETBHL. MTAKETBHI. ITAKETBHI.




5. Ymenue
CaMOCTOSITENTLHO
npuoOpeTaTh ¢
MTOMOIIBIO
UH(GOPMaIIMOHHBIX
TEXHOJIOTHI U
UCIIOJIb30BaTh B
MPAaKTUYECKOU
JeSITeIbHOCTH
HOBBIC 3HAHUS U
YMEHUsI, B TOM
YHCIIe B HOBBIX
001aCTIX 3HAHHM,
HEMOCPEJICTBEHHO
HE CBSI3aHHBIX CO
chepoit
JIESITEIbHOCTH,
pacimpsTh U
yrayOisTh CBOE

5. YMmeHue
pa3pabaTbIBaTh
KOHIIENITyabHbIE U
TEOPETUUECKHE
MO/JIEJIN PeIIaeMBbIX
Hay4YHBIX IIpo0ieM
U 3a/1a4.

6. YMeHue
CaMOCTOSITEIILHO
npuodperats ¢
IIOMOILBIO
UH(POPMALIMOHHBIX
TEXHOJIOTUH U
HCII0JIb30BaTh B
MPaKTUYECKOU
JESTEIbHOCTH
HOBBIC 3HAHUA U
YMEHUS, B TOM
YHcJIe B HOBBIX

Hay4HOE 00J1acTSIX 3HAHUH,
MHPOBO33pEHHE; | HENMOCPEICTBEHHO
6. YMeHue HE CBA3AHHBIX CO
MOPOXKJIaTh HOBBIC chepoit
UJICH U JIEATEIIbHOCTH,
JEMOHCTPHUPOBATH pacCIIMpATH U
HaBBbIKU yrayOisTh CBOE
CaMOCTOSTEIIbHOM Hay4YHOE
HAy4YHO- MHUPOBO33pCHUE;
FICCIIEJOBATEIbCKOM 7. YMmenue
paboTHI ¥ pabOTHI B | MOPOXKIATh HOBBIC
HAyYHOM UJIEH U
KOJIJIEKTHUBE. JEMOHCTPHUPOBATh
HAaBBIKU
CaMOCTOSTEILHOMN
HAy4YHO-
HCCIIe0BaTEIbCKOM
paboThl U paboTHI B
HAyYHOM
KOJIJIEKTHUBE.
1. Bnanenue 1. Binanenue 1. Bnageunue
BIaNCHUC COBpCMCHHBIMI/I HaBbIKaMH HaBbIKaMHU HaBbIKaMH
ITOPHTMAMH pa3paboTKu pa3paboTKu pa3paboTku
KOMIIBIOTCPHOM MIPOTPaMMHOTO MIPOTrPAMMHOTO MIPOrPAMMHOTO
MATCMATHKH, obecrieueHus U obecneucHUs 1 obecreueHus 1
IK-2 CNIOCOOHOCTS peleHus pelieHus pelieHus
COBCPIICHCTBOBATD, MPUKJIAHBIX 33724 |IPUKIAJIHBIX 3a/1a4 |IPUKIATHBIX 337134
yriyOnaTh W pasBHBATh C TTIOMOII[BIO C ITOMOIILIO0 C TIOMOIIIBIO
MAaTeMaTHHECKYIO MaTeMaTUYECKUX | MAaTeMaTHYSCKUX | MaTeMaTHYCCKUX
TeopHIo, JICHAIYIO B HMX | 110 keTOB M A3BIKOB | TAKETOB ¥ A3BIKOB | TAKETOB M A3BIKOB
OCHOBC Python u F#. Python u F#. Python u F#.




2. Bnanenne
HaBBIKAMH
HCIIOIL30BaHUsA
YTI1yOJIEHHBIX
TEOPETHYCCKUX U
MPAKTUIECKIX
3HaHUH B 00J1aCTH
MPUKJIAHON
MaTeMaTUKU U
UH(POPMATUKH.
3. Bnagenue
HaBBIKAMH
yrayOJIEHHOTO
aHanm3a nmpoosem,
MOCTAHOBKH U
000CHOBaHHS
3a/1a4 Hay4YHOH U
MTPOEKTHO-
TEXHOJIOTHYECKOMN
JIEATEIIbHOCTH.

2. Bmagenue
HaBBIKAaMH
HCIIOIL30BaHUs
YTI1yOJIEHHBIX
TEOPETHYCCKUX H
MIPAKTUIECKHIX
3HaHUH B 00J1aCTH
MPUKIATHON
MaTeMaTHKU U
UH(POPMATUKH.
3. Bnageuue
HaBBIKAMH
yTIIyOJIEHHOTO
aHanu3a rnpooiuem,
IMOCTAHOBKH U
00OCHOBaHHMS 3a7a4
Hay4YHOU U
IPOEKTHO-
TEXHOIOTHYECKOM
JIeSITeIIbHOCTH.
4. Ymenune
MIPOBOJINTH
CEMUHAPCKHE U
MIPAKTUICCKHEC
3aHATUS C
oOyyaronuMmucs, a
TaK)Ke JIEKIIHOHHBIE
3aHATHS
CIELKYPCOB MO
PO UITIO
CIIeIaTnu3aIuu
5. Bnagenue
HaBbIKaMU pabOThI
B MEXTYHAPOTHBIX
MPOEKTax Mo
TeMaTHKe
CIIeIIMaTU3aI1 Y.

2. Bmagenue
HaBBIKAMH
HCIIOIb30BaHUs
yryOJIeHHBIX
TEOPETHYCCKUX H
MPAKTUICCKHIX
3HAaHUH B 00J1aCTH
MPUKIaTHON
MaTEeMaTUKU U
MH(POPMATUKH.
3. Bnagenue
HaBBIKAMH
yTI1yOJIEHHOTO
aHanmM3a npoosem,
IMOCTAHOBKH U
000CHOBaHHUS 3a7a4
Hay4YHOU U
IPOEKTHO-
TEXHOIOTHYECKOMN
JIEATEIbHOCTH.
4. Ymenune
MIPOBOJIVTH
CEMUHAPCKHE U
MIPAKTUICCKHEC
3aHATHS C
o0yJaromuMucs, a
TaK)Ke JIEKIIHOHHBIE
3aHATHS
CHEIKYPCOB 10
pouITIO
CIIelaIn3auu
5. Bmagenune
HaBBIKAaMU PabOTHI B
MEXTYHAPOTHBIX
MPOEKTax 1Mo
TeMaTUKe
CIIeIIMaTN3aIIUH.
6. YMmenue
YIIPaBIIATh
MPOEKTaMU
(moampoexTamu),
TUTAHUPOBATh
Hay4HO-
HCCIIeIOBATEIIbCKYIO
JIeSITEIIbHOCTb,
aHATN3UPOBATh
PHUCKH, YIIPABIATH

KOMAaHJIOM MTPOEKTA.

!




4. O0beM, CTPYKTYpa H CO/iepKaHMe U CHUTITIHHBI
OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4. €., 144 akan. Jac.

®opMbI TEKyLIET0
Buabl yueOHbIX 3aHATHI, KOHTPOJIA
2. | BRJIKYas CAMOCTOSITEIbHYIO ycIeBaeMOCTH
Tembl (pa3aeibl) =
Ne 2 padoTy CTYyIeHTOB,
AUCHUTLTUHBI, S
n/n 5 U UX TPYA0EMKOCTh ®opma
HX cojlepiKaHue &) N
(B akajileMHYeCKHUX 4Yacax) NMPOMEKYTOYHOM
aTTecTanuu
(mo cemecTpam)
KonrakTHas pa6ora
o |3
2 | =
D) Q =
S| 3| S8 | &
o jas) = o v O
Q o < = § B
Sl el 85]|5493
El 2| 2| B|EfF
= E Q| » |5 89 &
= 1 o o O 4 9 ©
5| &| 8| 5|ET2S
El Bl 5|l 2|80 a
1. |Pasmenl 2 3 2 20
CamocrosiTenbHast
2. |Pazmen 2 2 191 4 32
pabota Nel
Bcero 3a 2 cemecTp 121 6 2 52 [3auer
CamocrosiTenpHas
1. |Pasmen 3 3 6 3 26
pabota Ne2
CamocrosiTenpHas
2. |Pazmen 4 31613 26
pabota Ne3
Bcero 3a 3 cemecTp 12 | 6 2 52 [3auer
Bcero 24 | 12 4 104

Coaepixanue pa3aesoB IHCHUAIIIHHBI:

Pazpnen 1. OG630p mnapaaurM mporpaMMupoBaHus. Mopaenu mnporpaMMUpPOBAHUS:
00BEKTHO-OPUEHTHPOBAHHASA, MTPOLIECCHO-OPUEHTUPOBaHHAs, (QyHKIMOHAIbHAs. KoyekTuBHas
paspabotka I1O. Cucrembl koHTponsi Bepcui, cuctema SVN. Pasnenenue untepdeiica u
BBIUMCIUTENBHOTO siipa. TecTtupoBaHue. MoJyiabHbIE TECThl. PerpeccHoHHbIE TECTHI.
OKCcTpeMallbHOE IPOrpaMMHUPOBAaHUE, IOCTOMHCTBA U HEAOCTAaTKU. HenpepplBHAs HHTErpanusl.

Pa3znen 2. MynpTunapagurMeHHbIi s3bIKk nporpammupoBanus Python. Ilpumenenue B
3aJauyax MPUKIAJHOW MaTeMaTHKd U B web-porpaMMHUpoBaHUM. YIIpaBlI€HHE IOTOKOM,
untpocnekuus. [lepenaya aprymentoB. Berpoennsie pyHkuuu. getattr(). @uibTpanus CUCKOB.
Jlornueckue ,,u” u ,umn’. JIamOna-gpynkuuu. Ureparopsl u reneparopsl. wxPython, xpocc-
maTdopMeHHbIe Tpadudeckue nHTepdeicsl. brubmuoTexkn M MPUKIATHBIX MaTEMaTHYECKUX
3agad: NumPy, SciPy. MWcnonb3oBanue s3pika Python B web-mpunoxenmsx. WSGIL
[Toaxmouenue k cepepy Apache uepes mod wsgi. dpeliMBopkr web-TiporpaMMUPOBAHUS IS
s3bika Python.

Pazpen 3. OyHKOHOHATBHOE mporpamMMupoBaHue. KilroueBble  OTJIMUMS  OT
MMIIEPATUBHOIO IIPOrpaMMUpOBaHus. fI3bIK nmporpammupoBaHus F#. Pekypcus, Hen3MeHseMble
3HaueHus. BapuaHTHbIE TUIIBI JaHHBIX, YUCIEHHbIE METO/IbI Ha F#.



Pazgen 4. DyHKIMOHATBPHOE W HMIEPATHBHOE MPOTPAMMHUPOBAHHE B IaKeTax
npukiagHoro Maremaruueckoro 110. Beenenne B Matlab u Mathematica. PaGota ¢ marpuiiamu,
yIpaBJIeHUE TOTOKOM, JIMHEHHast anredpa, MHTerpupoBaHue, JudQepeHnratbHble ypaBHEHHUS.

5. O0pa3oBaTe/ibHbIe  TEXHOJOIMH, MCHOJb3yeMble IPH  OCYLIECTBJICHHH
0o0pa3oBaTeIbHOIO NMpouecca Mo AMCIUIIHHE

B npornecce 06ydueHus UCIONB3YIOTCS Clelyrolue 00pa3oBaTeIbHbIE TEXHOIOIHHU:

BBoaHas nekuus — 1aet nepBoe LENOCTHOE NPEACTABIEHUE O JUCLUIUIMHE U OPUEHTUPYET
CTYAEHTAa B CUCTEME M3yuYeHMs JaHHON TUCUMIUIMHBL. CTyIeHThI 3HAKOMATCS ¢ Ha3HAUYE€HUEM U
3aJa4aMy Kypca, €ro pojblo 1 MECTOM B CHCTEME YU4E€OHBIX JUCHUIUIMH U B CUCTEME MOATOTOBKH
B 1esnoM. Jlaercs kpatkuil 0030p Kypca, MCTOPUS pa3BUTUS HAYKU U MPAKTHKH, TOCTUXKEHUS B
3TOH cdepe, HUMEHa W3BECTHBIX YYCHBIX, HW3JATAlOTCS MEPCHEKTUBHBIC HAIpPaBICHUS
ucciaenoBanuii. Ha 5TOM JnexknuM BBICKAa3bIBAIOTCS METOJMYECKHME W OpraHU3alOHHbIE
0ocobeHHOCTH pabOoThI B paMKax JaHHOM AMCUUIUIMHBI, a TAKXKE JACTCS aHAJIH3 PEKOMEHIYeMOi
y4eOHO-METOIUYECKOM JTUTEPaTypHl.

Axanemudeckas Jiekuus (WIM JEKIMs OOILIero Kypca) — IOCIEA0BaTEIbHOE U3JI0KEHHE
MaTepHala, OCyIeCTBIIEMOE IPEUMYIIIECTBEHHO B BHJIe MOHOJIOTa IpernojiaBarens. TpedoBaHus
K aKaJIeMHUYECKON JICKIIMH: COBPEMEHHBII HAYYHBIH YPOBEHb M HACBIIICHHAs: HH(OPMATUBHOCTB,
yOeauTenbHas apryMeHTalus, JOCTYIHast U IIOHATHAs peub, 4YeTKask CTPYKTypa 1 JIOTUKA, HaJTn4ne
SPKUX MPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpakTHyeckoe 3aHATHE — 3aHATHE, NOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHMH U
HABBIKOB U 3aKPEIJICHUIO MIOJyYEHHBIX Ha JIEKLIUU 3HAaHUH.

6. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOIHH, HCIOJIb3yeMbIX NPH OCYLIeCTBJICHUH
o0pa3oBaTe/IbHOI0 Mpouecca IO AWUCUMILIMHE, BKJYasg IMepedyeHb JHLIEH3UOHHOIO
NPOrpaMMHOro ofecrne4eHuss M HMH(OPMALMOHHBIX CIHPAaBOYHBIX cHcTeM (TmpH
HEe00XO0UMOCTH)

B nporecce ocyiiecTBieHus: 00pa3zoBaTeIbHOTO MPOLECCa UCTIONb3YIOTCS:

— 17151 GOPMUPOBAHUS TEKCTOB MaTEpUANIOB I IPOMEXYTOUYHOMN U TEKYIIEeH aTTecTaluH,
JUIs pa3pabOTKU JOKYMEHTOB, Mpe3eHTalui, 1 pabdoThl € 3JIEKTPOHHBIMU TaOJHMLIaMHU -
nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoGoanoe),
u3narenbckas cucrema LaTeX;

- KOMITHJISITOPBI M MHTEIPETATOPBI BBICOKOYPOBHEBBIX SA3BIKOB ITporpaMmmupoBanus Python
u F#, Matlab u Mathematica;

— naus noucka ydeOHOM nurteparypel OubOnuotexku SApl'Y — ABToMaruzupoBaHHAs
oubnunoreunas nHpopmannontas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW M JIONMOJHUTEIbHOH Y4eOHOU JUTEpPaTypbl, peCcypcoB
HH(POPMALMOHHO-TEJICKOMMYHHMKAMOHHON ceTH  «/HTepHeT», HEOOXOAUMBIX JJIsA
OCBOCHMS IMCIUIIHHBI

a) OCHOBHAS:

1. A.C. T'nbizun, J.C. Kamenko. [TapannensHoe v pyHKIIHOHAIBHOE
nporpammupoBanue. Meroauyeckue ykasanus. Spoci. roc. yH-T um. ILI". Jlemunosa. —
Spocnasne:Apl'Y, 2009.

2. 1.B. I'na3kos. [TakeTsl NpUKIaIHBIX MATEMATUYECKUX MTpOrpaMM. MeTtoauueckue
ykaszanus. Spoci. roc. yH-T uMm. [LI". JlemunoBa. — SApocnasns: Apl'Y, 2009.

0) JOTIOJIHUTEIbHAS

1. Mapxk ITunrpum. Briry0Os si3eika [Tuton (mep. ¢ anri. Jlenuc OTkumgaq)
http://ru.diveintopython.org

2. Harrop, Jon D. F# for Scientists / J.D. Harrop. — John Wiley & Sons, Inc., Hoboken,
New Jersey, 2008

3. Using Matlab. 1999, The Mathworks, Inc

B) pecypcsl cetr «HTepHET»

.6



1. Python Programming Language — Official Website: http://python.org

2. F# at Microsoft Research: http://research.microsoft.com/en-
us/um/cambridge/projects/fsharp/

3. Matlab Central: http://www.mathworks.com/matlabcentral/

8. MarepuajbHO-TeXHHYecKasi  6a3a, HeoOXoauMasi JJIsl  OCYIIeCTBJICHHS

00pa30BaTeJILHOIO MPoIecca Mo UCIIHNJIHHE

L CIICOHUAJIBHBIC ITOMCIICHUS .

-y4eOHBbIC ayJUTOPHUH JUIS TPOBEICHUS 3aHATUH JICKIIMOHHOTO THUIIA M MPAKTHYCCKUX 3aHATHN

- y’-Ie6HBIe ay,[[PITOpPIPI JUISA HpOBeI[eHI/ISI prrIHOBBIX nu I/IHI[I/IBI/II[yaJ'IbHBIX KOHCYJILTaI_II/II;’I,

- yueOHBIC ayTUTOPUH JJIs IPOBEIACHHS TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHOM aTTECTALINN;

-IIOMCIIICHUA IJIA CaMOCTOHTeHBHOﬁ pa60TBI;

-IIOMEIICHHS IS XPaHCHUS W TPOPHIAKTHYESCKOrO OOCITY)KMBAHHS TEXHHYECKHUX CPEIICTB
00y4eHusl.

[TomereHust i1 CaMOCTOSATEIIBHONH pa0OThl OOYYarOIIMXCs OCHAIICHBI KOMITBIOTEPHOM
TeXHHKOﬁ C BO3MOXHOCTBKO ITOAKIIFOYCHHUA K CCTHU ((I/IHTepHeT)) nu 06GCHGLICHI/ICM IlOCTyr[a B
AJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaATEIbHYIO CPEly OpTraHHU3aIINH.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayAMTOpUHU OOJbIIe JIMOO PaBHO CIHCOYHOMY
COCTaBy MOTOKA, a B ayJIUTOPHH JUIA MPAKTUYECKUX 3aHATHH— CIIMCOYHOMY COCTaBY TPYIIIIBI
o0yJaroumxcs.

e (ong OUOIMOTEKH.

e  KOMIIBIOTEPHBIN KJIacC ¢ KOMIIBIOTEPAMH Ha MHOTOSIIEPHBIX MPOIIECCOpax ¢ rpadyuuecKUuMU
KapTamu, nojyiepxkuBaronmMu TexHosoruto CUDA W J0CTYIIOM K YHUBEPCHUTETCKOMY
BBIYUCIIUTEIIBHOMY KJIACTEPY.

ABTOpP(BI) :
3aB. Kadenpoii koMnbroTepHBIX ceTeid, mpodeccop, a.¢.-M.H. C.J. I'1p13un



IIpunioxenne Nel k padoueii mporpaMme M CUHMILIMHbBI
«CoBpeMeHHbIE TapAJUIMbI IPOrPAMMHMPOBAHHU S
@oH] OLIEHOYHBIX CPeICTB
A1 IPOBE/IeHUsl TeKylleil ¥ NPOMe:KYTOYHOM aTTecTallMi CTYAeHTOB
10 JMCHHUIIHHE

1. TunoBbie KOHTPOJIbHBbIE 321aHUSI WJIM HHbIE MATEPUAJIbl, HE00X0AMMBbIE 1JIs1 OLIEHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YIOIIHUX 3TANbI
dopMupoBaHusi KOMIIETEHUIM I

1.1. KoHTpoJsbHBbIE 32/1aHUS M HHBbIE MATEePHUAJIbI, HCI0JIb3yeMble B MpoLecce TeKyIei
aTrecTalnuu

33)13]-[1/[5[ JJIS1 CAMOCTOATEIbHOM paﬁoTbI

Camocmosmenvhas paboma Ne 1.

PeanmzoBats Ha s13p1Ke Python ¢ npumenenuem 6udmmorexk wxPython u SciPy nnctpymenT
JUTSL YUCJIEHHOTO perieHus quddepeHInanbHbIX YpaBHEHU € 3amma3ibIBaHuEM.

Camocmosmenvhas paboma Ne 2.

Ha s3pike F# peanuzoBaTh MOMCK B OMHAPHOM JepeBe LIEMOYKH BEPIIUH C OJMHAKOBBIMU
3HAYCHUSIMHU.

Camocmosmenvhas paboma Ne 3.

B makere Matlab peanmzoBaTh anrOpPUTM BBIYMCICHUS CTAPIIETO JISITYHOBCKOTO
nokaszaresst cucteMbl O/[Y.

Chnucok 3agaHuil K 3a4eTy

Teopernueckas 4yacTb:

1. OG30p mapaaurM MnporpaMMUpOBaHUsA. Mojenu NporpaMMUPOBAHUA: OOBEKTHO-
OpPUEHTHPOBaHHasl, IPOLIECCHO-OPHUEHTUPOBaHHAs, GyHKIMOHAIbHAA. KoyulekTuBHas pazpaboTka
I1O. Cucremsl koHTpoOJIs Bepcuid, cucreMa SVN. Pa3nenenue unrepdeiica 1 BEIUUCIUTEIBHOTO
anpa. TectupoBanue. MoayinpHble TeCTbl. PerpeccHMoHHble  TecThl. ODKCTpeMallbHOE
IpOrpaMMHUpPOBaHKE, TOCTOUHCTBA U HEJOCTaTKU. HenmpepriBHAst HHTErpalusl.

2. MynbTunapaurMeHHbli sS3bIK nporpammupoBanus Python. Ilpumenenue B 3amauax
NPUKIATHOM MaTeMaTUKU U B web-nmporpaMMupoBanuu. YnpaBieHHE TOTOKOM, HHTPOCIEKIIHS.
[Tepenaua aprymenToB. Bctpoennsle pyHnkuuu. getattr(). @unbTpanus cnuckos. Jloruueckue ,,u”
u umn’. JlamOna-pynkuuu. Ureparopsl u reHeparopbl. wxPython, kpocc-minatgopmeHHbIE
rpapudeckue uHTEpdercel. BUOIMOTEKH JUIsi MPUKIAAHBIX MaTeMaThyeckux 3aaad: NumPy,
SciPy. Ucnonws3oBanue s3bika Python B web-mpunoxenusx. WSGI. Tloaxmrouenue k cepsepy
Apache yepez mod_wsgi. ®peiiMBopku web-nporpaMmMupoBanus A si3bika Python.

3. @OyHKIMOHAJIbHOE MporpamMmmupoBaHue. KitoueBble OTIMYMS OT UMIEPATUBHOIO
nporpaMMupoBaHus. SI3pik mporpammupoBaHus F#. Pekypcusi, HeusMmeHseMble 3HaYEHUS.
BapuaHTHBIE THITBI JAHHBIX, YUCIIEHHBIE METO bl Ha F#.

4. DyHKIMOHAIFHOE M HMMIIEPATUBHOE IMPOrPaMMHPOBAHHME B TMaKeTax MPUKIAJTHOTO
maremarnueckoro [10. Beenenue B Matlab u Mathematica. PaGorta ¢ maTpumiamu, yrpasieHue
MOTOKOM, JIWHEHHas anre0pa, HHTErpupoBanue, 1uddepeHanbHble YpaBHEHHUS.

[IpakTHueckas 4yacTb:

1. Hcnonp3ys nsamOna-gyHkuumu  s3bika  Python, peamus3oBaTh  mporpammy,
MHTEPIPETUPYIOIIYIO 3a/1aBa€Myl0  TOJIb30oBaTesNeM (YHKLUHIO OJHOTO TEPEMEHHOr0 |
BBIBOSIYIO €€ Tpaduk

2. Co31aTh MOAYNBHBIN TECT ISl JTaHHOM TPOTPaMMBlL.



3. Ha s3pike F# peanmzoBaTh OMHAapHOE JepEBO C IENBIMU YUCIAMH B y3JlaX M HalucaThb
(YHKLIMIO IOUCKA BCEX BEPIIMH CO 3HAYEHUSMH U3 3aJJaHHOTO IPOMEXKYTKA
TecT aJ1s1 caMONIPOBEPKH 10 Pe3yJIbTaTaM OCBOCHHS TUCHHUIINHBI

Komnerennusa ITK-1

1. Ha3zoBute TpHU KJII0YEBbIX 0CO0EHHOCTH 00bEKTHO-OPUEHTHPOBAHHOTO
NMPOrpaMMHPOBAHMSA:
A) HacienoBaHue

b) nubeprapuancTso

B) ummaneHTHOCTH

I') koonTanus

1) akTyanuzanus

E) momumopduzm

’K) TpaHCIIEHIEHTHOCTD
3) uHKancynauus

1) xoBapuaHTHOCTH

2. UTo He ABJISIETCS] CHCTEMO KOHTPOJISI BEePCHii:
A) Subversion (SVN)

B) Git

B) Mercurial

I') Wordpress

3. B si3bike Python 3anucek a = [1, 2] co3naer
A) criicok
b) xoprex
B) maccus
I') ctpoky

4. B si3pike Python npu noakirouennoii 6udmmorexke NUMPY kox
a =np.array([1, 2, 3], float)

b =np.array([0, 1, 1], float)

np.dot(a, b)

BO3BpaIlaeT

A)5.0

b) nan

B) pi

') exp(2.14)

Komnerenuus IK-2
5. @yHKUIHMOHAJBLHOE IPOrpaMMHUPOBaHUE ONUCHIBAET NMPoLece BHIYMCICHUS KaK
A) nocien0BaTeNbHOE U3MEHEHUE COCTOSIHUMN
b) BeIuncnenue 3HaueHU PyHKIMI B MaTeMaTH4€CKOM TOHUMaHUU

6. Uto gesaer ciaexyonuii Ko

let fac n = List.fold (*) 1 [1..n]

Ha s3bIke F#

A) cuuTaeT cymmy ymcen ot 1 1o n

b) Beruucsier n!

B) BeIuncisier ckansipHoe npoussesneHue BekTopos (1,...,n) Ha (n,...,1)
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7. BolOepuTe 0CHOBHOM 3JIeMeHT JIaHHBIX cucTeMbl Matlab

A) kmacc
B) paxr
B) maccus
8. Kakas komanaa B Mathematica ucnosb3yercs 1Jisi pacKpbIBaHHUS CKOOOK
A) Cancel
B) Factor
B) Expand
[IpaBunbHBIH [IpaBunbHBIN
Bompoc Ne Bompoc Ne
OTBET OTBET
1 AE, 3 b
2 r b
3 A B
4 A B
Ounenka cpopMUPOBAHHOCTH KOMIIETEHIHI
Komnerennuu | Homepa YpoBeHb hopMHUpOBaHUS KonnuecTBo npaBuiibHBIX
BOIIPOCOB OTBETOB, KPUTEPUHU
IK-1 1-4 IToporoBsrii He menee 2
[TponBuHYTHII He menee 3
Bricoknii He menee 4
[1K-2 5-8 [Toporossiii He menee 2
IIponBruHyTHII He menee 3
Bricokuii He menee 4




2. IlepeyeHb KOMIIETEHUMH, 3TANBI X (POPMUPOBAHMS, ONIMCAHUE MTOKA3aTeJIeld 1
KPUTEpHeB OlleHMBAHMS KOMIIETEHIIUIl HA Pa3jIMYHbIX ITanax ux ¢opmupoBanms,
ONUCAHME IIKAJIbI OLleHUBAHUSA

2.1. lllkana oueHuBanus copMHUPOBAHHOCTH KOMIIETEHLIHIA U ee ONMCaHHe

OneHunBanue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH B IPOLIECCE OCBOCHMS
JUCLUIUIMHBI OCYLIECTBIISIETCA MO CIEAYIOLIEH TPEXYPOBHEBOM LIKAJIE:

Ilopozoeguiii yposens - IpeanonaraeT OTpaKeHUe TeX 0XKHMIAeMbIX pe3yIbTaTOB, KOTOpPbIE
OTIpeNeNIAI0T MUHUMAIBHBIA HAaOOp 3HAHUN M (WIM) yMEHUH M (WIM) HAaBBIKOB, MOJTYYEHHBIX
CTYAECHTOM B pe3yJbTaTe OCBOCHUs TUCUMILIMHBL. [1oporoBsiii ypoBeHb SABISIETCS 00s3aTEIbHBIM
YPOBHEM IS CTYZEHTa K MOMEHTY 3aBEPLIEHHS] UM OCBOEHHUS JaHHOW AUCLUIIINHBI.

IIpoosunymeuiii ypogens - IpeAnonaraeT CnocoOHOCTh CTYAEHTa HCIOJIb30BaTh 3HAHUS,
YMEHMSI, HAaBbIKK U (WJIM) ONBIT JEATENbHOCTH, NOJIYyYEHHBIE IIPU OCBOCHUM JAUCLUIUIMHBI, Ui
peeHus npoeccuoHanbHbIX 3a1a4. [IpoABUHYTHIN ypOBEHb IPEBOCXOAUT IOPOrOBbIN YPOBEHb
10 HECKOJIBKUM CYLIECTBEHHBIM IPHU3HAKAM.

Buicokuii ypoeens - npeanonaraer CcnocoOHOCTb CTYJEHTAa HCHOJIb30BaTh IOTEHLUAI
MHTETPUPOBAHHBIX 3HAHUIN, YMEHHI, HABBIKOB M (WJIM) OMbITA JEATEIbHOCTH, MOJTYYEHHbIX MPU
OCBOCHMM JIUCUMIUIMHBI, Ui TBOPUYECKOTO pEUIeHUs Npo(ecCHOHANbHBIX 3aJad U
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX IOJIXOJOB B HUX PEIICHUH IyTeM KOMOMHHUPOBAaHUS |
UCIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUS NPUMEHHUTEIbHO K KOHKPETHBIM YCIOBHUSIM.
Boicokuil ypoBeHb IPEBOCXOIUT OPOTOBBIN YPOBEHD 110 BCEM CYIIIECTBEHHBIM IIPU3HAKAM.



2.2. [lepeyeHb KOMIIETEeHIMH, 3TANBI X (OPMUPOBaAHMSI, ONIMCAHUE MTOKA3AaTe el U KpUTEepHeB OLeHNBAHUS KOMIIETEHIIUI HA Pa3JIMYHBIX

Tanax ux popMupoBaHuUs

JTanbl Ikajga ¥ KpUTEPUHU OLEHUBAHUS KOMIIETEHIIUI
Ko opMHu- HA Pa3jIMYHbIX 3TANaX UX (POPMHUPOBAHUS
A dopma (bop IMoka3zarenun P (bopmup
KoMIIe- poBaHusi
KOHTPOJIst OlleHBAHUS > =
TEeHUHHU (Ne Tembl IToporoBbIiii IponBunyThHIH .
Brbicokuii ypoBeHb
(pa3neJa) YPOBEeHb YPOBEHb

IIpodeccnonaibHbIE KOMIIETEH UM

[1K-1

CaMocTosTenbHas
pabora Nel, 2, 3.
3auer.

1-4

1. 3anne OCHOBHBIX
THUTIOB
KOMITBFOTEPHBIX
TEXHOJIOTHH I
pelieHust
MPUKIATHBIX
MaTeMaTHUYECKUX
3a1a4, 00J1aCTh UX
MIPUMEHUMOCTH.
2. YMmenue
aJanTUpPOBATh
TUIIOBBIE AJITOPUTMBI
JUISL pELICHUS
KOHKPETHBIX 3a/1a4
3. YmMmeHue
peanr30BbIBATH
pEIIEeHHS Ha
WMIIEPATUBHBIX U
(YHKIIMOHATIBHBIX
SI3BIKAX.

4. YMmeHue IPUMEHATH
MaTeMaTH4YeCKHUe
MMaKeTHI.

1. 3HaHne OCHOBHBIX
THTIOB
KOMITBIOTEPHBIX
TEXHOJIOTHH JJIs
pelieHust
MPUKJIATHBIX
MaTeMaTHUYECKUX
3a/1a4, 00J1aCTh UX
MIPUMEHUMOCTH.
2. YMmenHue
aJarTUPOBATh
TUIIOBBIE AIITOPUTMBI
JUISL pELICHUS
KOHKPETHBIX 3aJ1a4
3. YmMmeHue
peanr30BbIBATH
peleHus Ha
MMIIEPATUBHBIX U
(YHKIIMOHATIBHBIX
SI3BIKAX.

4. YMeHue IPpUMEHATH
MaTeMaTUUYECKHUe
MMaKeTHI.

1. 3aaHre OCHOBHBIX
TUTIOB KOMITBIOTEPHBIX
TEXHOJIOTUN I
pEIICHUS TPUKIIATHBIX

MAaTEMATUYCCKHUX 3aJa4,

00acTep ux
PUMEHUMOCTH.

2. YMeHue alaliTUPOBATh

TUIIOBBIE AIITOPUTMBI
JUTSL peIeHUs
KOHKPETHBIX 3a/1a4
3. Ymenune
peann30BbIBAThH
pelieHus Ha
MMIIEPATUBHBIX U
(bYHKINOHATBHBIX
SI3BIKAX.

4. YMeHue IpUMEHATD
MaTeMaTHYECKUE
MIAKETHI.

5. Ymenue
CaMOCTOSATENILHO
pHoOpeTaTh C
IIOMOILIBIO

1. 3HaHMEe OCHOBHBIX TUIIOB
KOMITBIOTEPHBIX TEXHOJIOTUI
JUISL peLeHUs IPUKIIaHbIX
MaTeMaTUYeCKUX 3a1ad,
00J1aCTh UX IPUMEHUMOCTH.
2. YMeHue ajaliTUPOBATh
TUIIOBBIE AJITOPUTMBI JUIS
peuieHuss KOHKPETHBIX 3a1a4
3. YMeHne pealn30BLIBATh
peleHuss Ha UMIIEPAaTUBHBIX
U QYHKIIMOHAIBHBIX S3bIKAX.
4. YMeHue IPpUMEHATH
MaTEMaTUYECKHUE TaKEThI.
5. Vmenne pa3palaTbiBaTh
KOHLIENITYaJIbHBIE U
TEOPETUYECKUE MOJIEIIN
pelacMbIX Hay4HbIX
npo0JieM U 3ajau.

6. YMeHue CaMOCTOATEIBHO
MPUOOPETaTh C MOMOIIBIO
UH(POPMALIMOHHBIX
TEXHOJIOTMI1 M HCIIOIb30BAThH
B [IPAaKTUYECKOU
JIEATEIIbHOCTU HOBBIE 3HAHUS




5. YMeHue
pa3pabarbiBaTh
KOHIENTYalbHbIE U
TEOPETUUECKUE
MOJIEJIH pelIaeMbIX
HAyYHBIX IPOOIEM U
3ajad.

6. YMmenne
CaMOCTOSITEJIbHO
npuoodperaTs ¢
TTOMOIIIBIO
UH(OPMALIMOHHBIX
TEXHOJOTHI 1
HCIIOJIb30BAaTh B
MPAKTUYECKOU
JESITEIbBHOCTH HOBBIE
3HAHUS U YMCHUS, B
TOM YHCJI€ B HOBBIX
001acTIX 3HAHUH,
HETOCPEICTBEHHO HE
CBSI3aHHBIX CO
chepoit
NesTeTbHOCTH,
pacuupsTh U
yrayOisTh CBOE
Hay4HOE
MHPOBO33PEHHUE;

7. YMenue Mopoxaarh
HOBBIC UJICH U
JEMOHCTPUPOBATH
HaBBIKH
CaMOCTOATENIbHOMN
Hay4YHO-

nH(}OpPMaAITMOHHBIX
TEXHOJIOTHI B
KCITOJIF30BaTh B
MPAaKTUYECKON
JIeSITEILHOCTH HOBBIC
3HaHUS U YMEHHUS, B TOM
YHCJI€ B HOBBIX 00JIaCTAX
3HAHU,
HETOCPEICTBEHHO HE
CBSI3aHHBIX CO cepoii
JIeSITEILHOCTH,
pacImpsTh ¥ yriayoasaTh
CBOE Hay4yHOE
MHPOBO33PEHHUE;
6. YMeHue NopoxaaTb
HOBEIC HJCH U
JIEMOHCTPUPOBATh
HaBBIKA
CaMOCTOSITEIIbHOM
Hay4YHO-
HCCJIEI0BATEIbCKOM
paboThl U paboOTHI B
Hay4YHOM KOJUIEKTHUBE.

Y YMCHHS, B TOM YHUCIIC B
HOBBIX 00JIACTSIX 3HAHUI,
HETIOCPEJICTBEHHO HE
CBSI3aHHBIX CO cepoit
NeSITeIbHOCTH, PACIIUPSTH U
yIIIyONsiTh CBOE HAy4yHOE
MHUPOBO33PCHUE;

7. YMeHue IOPOXKAATh HOBEIE
UJIeU ¥ IEMOHCTPUPOBATH
HaBBIKH CaMOCTOSTEIIbHOM

HAYYHO-HCCIICIOBATEIbCKON

paboThl U pabOTHI B HAYYHOM

KOJIJICKTHBE.




HCCHCHOBaTeHBCKOﬁ

[1K-2

CamocrosTenbHas

paboThI U paboOTHI B
HAYYHOM
KOJUICKTHUBE.

pabora Nel, 2, 3.
3auer.

pa3paboTKu
MIPOrPaMMHOTO
obecrieueHus u
peleHus
MIPUKIIATHBIX 337124 C
MTOMOIIBIO
MaTEeMaTHYECKHUX
MAaKEeTOB U SI3bIKOB
Python u F#.

2. Bnanenue HaBBIKAMU
WCIIOJIb30BAHUS
YTITyOJIEHHBIX
TEOPETUYECKUX U
MIPAKTUICCKIX
3HaHUU B 00JacTu
MIPUKJIIATHOMN
MaTeMaTUKH U
MH(OPMATUKH.

3. Bnanenue
HaBBIKaMHU

yrI1yOJIeHHOTO
aHajm3a npooseM,

MMOCTAaHOBKH U
000CcHOBaHUS 33724
HAyYHOU U MIPOEKTHO-

1. Bnanenue HaBBIKamMu

pa3paboTKu
MIPOrPAMMHOTO
obecrieueHus u
peleHus
MIPUKIIATHBIX 337124 C
MTOMOIIBIO
MaTEeMaTHYECKHUX
MAaKEeTOB U SI3bIKOB
Python u F#.
2. Bnanenve HaBbIKaMu
MCIIOJIb30BaHUS
YTITyOJIEHHBIX
TEOPETUYECKHUX U
MTPAKTUICCKUX
3HaHUU B 00JacTu
MIPUKJIIATHOMN
MaTeMaTHKHU U
MH(OPMATUKH.
3. Bianenue
HaBBIKaMU
yIIIyOJI€HHOTO
aHanm3a nmpoosuem,
MMOCTaHOBKH U
000CHOBaHHUS 33124
Hay4HOHU U

1. Bnagenue HaBbIKaMU

1. Bragenue HaBBIKaMU
pa3paboTKu
IPOrpPaMMHOTO
oOecrnieueHus U pereHus
NPUKJIAIHBIX 3a/1a4 C
IIOMOUIbIO
MaTeMaTHYeCKUX
[IAKETOB U SI3bIKOB
Python u F#.

2. BrageHue HaBBIKAMH
HCIIOJIb30BaHUs
yTITyOJI€HHBIX
TEOPETUYECKUX U
NPaKTUYECKUX 3HAHUHU B
00J1acTH IPUKIIATHOMN
MaTeMaTHKH 1

MH(OPMATHKH.
3. Bnagenue HaBbIKaMU
yrayOJIeHHOr 0 aHalln3a
npo6JeM, IOCTaHOBKU U
000CHOBaHHUS 33124
Hay4YHOW U IIPOEKTHO-
TEXHOJIOTMYECKOU
JIESITEIIBHOCTH.
4. YMeHnue npoBOaUTh
CEMHUHapCKHE U

MIPOEKTHO-

MPAKTUYCCKUEC 3aHATUA C

1. Bnagenue HaBBEIKAMU
pa3paboTKU IPOrpaMMHOIO
o0ecTieYeHNs U pelIeHUs
IPUKIIAIHBIX 3a71a4 C
MIOMOILBI0 MAaTEMaTHYECKUX
IAaKeTOB U s13bIK0B Python u
F#.

2. Bragenue HaBBIKAMH
HCIOJIb30BaHUs
yr1yOJIeHHBIX
TEOPETUYECKUX U
NPaKTUYECKUX 3HAHUHU B
00J1aCTH IPUKIIATHON

MaTeMaTHKHU U
UH(OPMaTUKU.
3. BnageHue HaBbIKaMU
yrayOJIeHHOT 0 aHaJIu3a
npo6JeM, TOCTaHOBKU U
000CHOBaHUS 33]1a4 HAy4YHOI
Y TIPOEKTHO-
TEXHOJIOTMYECKOU
JIESITEIIBHOCTH.

4. YMeHnue npoBOaUTh
CEMHHApPCKHE U
MIPAKTUYECKHE 3aHITHSI C
00yJaroImuMHUCs, a TAKKe

JICKIITMOHHBIC 3aHATHUA




TEXHOJIOTHYECKOU TEXHOJIOTMYECKOU oOyJaromumucs, a CHELKYPCOB 10 IpOohUIIO0
JeSTeIbHOCTH. JEeSTEIbHOCTH. TaK)Ke JIEKIIMOHHbIC crielMaInu3aluu
4. YMmeHue 3aHATHS CIIELIKYPCOB 10 5. Bnanenue HaBbIKaMU
IIPOBOAUTH popuITIo paboThI B MEXTYHAPOIHBIX
CEMUHAPCKHE U crenuaIn3alum IIPOEKTaX 110 TEMATUKE
MPAKTUYECKHUE 5. BnageHnue HaBbIKaMHU CIIEUAJIN3ALUH.
3aHATUSA C paboTHI B 6. YMeHue ynpaBisiTh
o0yJaromumucs, a MEKIyHAPOIAHBIX poeKkTaMu (MOAIpPOEKTaMu ),
TaKXe JIEKITUOHHbIE MIPOEKTaX 10 TEMaTUKE IJJAHUPOBATh HAYYHO-
3aHATHUS CIIEIKYPCOB CIielhaTn3aIyy. MCCJIEI0BATENIbCKYIO
o MPOQUITIO NEeSATENbHOCTbD,
CIelaTU3aINH aHAJIM3UPOBAThH PUCKH,
5. Bianenue YIPaBIATh KOMAaHIOU
HaBBIKAMU pabOTHI B IIPOEKTA.
MEXIYHAPOIHBIX
MPOEKTaX 10
TEMAaTHUKe
CrieIuaInu3ali.
6. YMenne yIpaBJIsiTh
MPOEKTAMHU
(moampoeKTamMu),
MJIAaHUPOBATh
Hay4HO-
HCCIIEI0BATEIIbCKYIO
NeSATEIbHOCTb,
aHaJIN3UPOBATH
PHUCKH, YIPABISTH
KOMAaHJIOM MTPOEKTA.

3. MeToanyeckne peKOMeHIAlUM MPeNnoAaBaTe/ i0 N0 Npoueaype OleHNBAaHUs 3HAHUI, YMeHUIi, HABBIKOB M (WJIM) ONBITA /1eSITeJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl POPMHUPOBAHUSA KOMIIETEHUH
Llenbio mponeaypsl OLICHUBAHUS SIBIISETCS ONpeesieHHe CTEIeHN OBJIQJCHUS CTYACHTOM OKUIAeMBbIMU pe3yibTaTaMH 0OydeHus (3HaHUSMH,
YMEHHSIMH, HaBbIKaMU U (UJIM) ONBITOM JI€ATEIbHOCTH).



[Tpouenypa olleHUBAaHUS CTEIIEHU OBIAJACHUS CTYJACHTOM OXHIaeMbIMH PE3yIbTaTaMU O0yUYEHHS OCYIIECTBIISIETCS C MOMOUIBI0 METOAMYECKUX
MaTepUasoB, MPEACTABICHHBIX B pasjiene «THMOBbIE KOHTPOJILHBIC 3aJaHUS WM HHBIE MAaTepUAIbl, HEOOXOAUMEBIE NJIsi OLICHKH 3HAHWMA, YMCHHUI,
HABBIKOB U (WJIH) OMbITA JIEATEIbHOCTH, XapaKTePU3YIOUINX dTarbl (GOPMUPOBAHUS KOMITETECHIIHII

3.1 Kputepuu ouleHHBAHUS CTENEeHH OBJIA/IEHUS 3HAHUSIMHU, YMEHUSIMU, HABBIKAMH U (HJIN) ONBITOM J1eSITEeJIbHOCTH, ONPe/Ie/IAIoINe YPOBHH
c¢opMHPOBAHHOCTH KOMIIeTEHIM A

[ToporoBelif ypoBeHb (00IIME XapaKTEPUCTUKN):
® BJIA/ICHUE OCHOBHBIM 00BEMOM 3HAHUH MO IMPOrpaMMe JTUCIUIINHBI;
® 3HaHHWE OCHOBHOM TEPMHUHOJOIMU JAaHHOM 00JAcTH 3HAHUHM, CTUIMCTUYECKH I'PaMOTHOE, JIOTMYECKH IPAaBUJIbHOE H3JI0KEHHE OTBETa Ha
BOINPOCHI 0€3 CYIIECTBEHHBIX OIUOO0K;
BJIa/ICHUE UHCTPYMEHTAPUEM JUCLUIUIMHBI, YMEHUE €0 UCIIO0NIb30BaTh B PEIIEHUN CTaHIaPTHBIX (THUIIOBBIX) 33]1a4;
CIIOCOOHOCTH CaMOCTOSITEIIPHO TIPUMEHAThH THIIOBBIE PEIICHUS B paMKaxX padoyeil mporpaMmbl TUCIUTLTIHBL;
YCBOEGHHME OCHOBHOM JINTEPATyphl, PEKOMEHI0BAaHHOW paboyuel MporpaMMoOil TUCIUILUINHBI;
3HaHUe 0a30BBIX TEOPH, KOHLIENIUI 1 HANIpaBJIEHUH 110 W3y4yaeMOi IUCIUILIMHE;
caMmocCTosiITeNIbHas paboTa Ha MPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHAX, IEPUOJUUECKOE yUacTHE B IPYIIOBBIX 00CYKACHUAX, JOCTATOUHbINA
YPOBEHB KYJIbTYpPbI HCIIOJIHEHHUS 3aJaHUM.
[TpoaBuHYTHIN ypoBeHb (00IIME XapaKTEPUCTUKN):
® JIOCTaTOYHO IOJIHBIE M CUCTEMAaTU3UPOBAHHbIE 3HAHUS B 00bEME NMPOrpaMMbl AUCHUIUINHBL;
® UCMOJb30BAHNWE OCHOBHOM TEPMHUHOJOIMM JIaHHOM 00JacTH 3HAHUHM, CTUIMCTUYECKU TPAMOTHOE, JIOTUYECKU MPAaBUIbHOE U3JIOKEHHE
OTBETA Ha BONPOCHI, YMEHUE JI€TaTh BBIBOBI;
BJIa/ICHE UHCTPYMEHTAPUEM JIMCUUIUIMHBI, YMEHUE €TO UCII0JIb30BaTh B PEILIEHUHU YUEOHbIX U MPO(ECCHOHATIBHBIX 3a7a4;
CIIOCOOHOCThH CaMOCTOSITENILHO PEIIaTh CIOXKHbIE 3a7auu (po0aemMbl) B paMKax padouell mporpaMMbl JUCITUILINHBL,
YCBOEHHE OCHOBHOM M JIOMIOJIHUTEIBHOM JINTEpaTyphbl, pEKOMEHI0BaHHOM paboueii mporpaMMoi AMCHUIUINHBL
YMEHUE OPUEHTUPOBAThCS B 0a30BBIX TEOPUSX, KOHLENIUIX U HAMIPABICHUAX M0 U3y4aeMON JUCLUIUIMHE U 1aBaThb UM CPABHUTEIIbHYIO
OLICHKY;
e caMocTosATeNbHasE paboTa Ha MPAKTHUYECKUX U JIaOOPATOPHBIX 3aHATHSAX, y4acTHE B TPYIIOBBIX OOCYKIEHHSX, BBICOKUN YPOBEHb
KYJIbTYpPbI UCTIOJTHEHHUS 3a/IaHUH.
Bricokuii ypoBeHb (00111e XapaKTepUCTUKH):
— CHCTeMAaTHU3MpPOBaHHBIE, TTTyOOKHE U MOJTHbIE 3HAHUS 10 BCEM pa3jieiaM IUCHUIUIMHBI;
— TOYHOE MCIOJB30BaHUE TEPMHUHOJIOIMU AAHHOW 00JacTH 3HAHHM, CTUIMCTUYECKH IPaMOTHOE, JOTMYECKH MPaBUIbHOE M3JI0KEHUE OTBETA Ha
BOIIPOCHI, YMEHUE JeNIaTh 000CHOBAHHBIE BBHIBOJIBI;



— 0Oe3ympevyHoe BiaJICHWE WHCTPYMEHTAPUEM UCIUIUIMHBI, YMEHUE €r0 HCIIONbh30BaTh B
MOCTaHOBKE U PELICHUHN HAyYHbIX U TPO(eCCHOHATBHBIX 3a/a4;

— CIIOCOOHOCTb CaMOCTOSITEJIBHO M TBOPYECKHU PEIIATh CIOXKHBIE 3a7auu (IpoOJeMbl) B
pamkax paboyeil mporpaMMbl AUCHUTIIUHBL

— TOJHOE U TIIyOOKOE YCBOGHHE OCHOBHOM W  JIOTIOJIHUTENBHOW  JIUTEPATypHI,
PEKOMEHIOBaHHOH pabovel mporpaMMoi JTUCITUTIIINHBI,

— YMEHHE OpPHEHTHPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUIUIX W HAMpaBICHUSX IO
M3y4aeMoOU TUCUMIUIMHE U JaBaTh UM KPUTHYECKYIO OLICHKY;

— AaKTHBHasg CaMOCTOSITeNbHas padoTa Ha MPAKTHUYECKUX M J1a0OpPATOPHBIX 3aHATHUSX,
TBOPUYECKOE Yy4YaCTHE B TPYIIOBBIX OOCYXIEHUAX, BBICOKHH YPOBEHb KYJIbTYpPbI
WCIIOJIHEHUS 3aIaHU M.

3.2 Onucanune mpoueaypbl BHICTABJICHUS OLEHKH

B 3aBucumocTH OT YpOBHSI CPOPMHUPOBAHHOCTH Ka)KJIOW KOMIIETEHIIMM IO OKOHYAHUHU
OCBOEHUS JUCLHUIIIMHBI CTYACHTY BBICTABIISIETCS OLICHKA. /I JUCLIMILINH, U3Y4aeMbIX B TCUECHUE
HECKOJIbKUX CEMECTPOB, OLIEHKA MOYKET BBICTABIISITHCSI HE TOJIBKO 10 OKOHYaHUH €€ OCBOEHUS, HO
U B IPOMEXYTOUHBIX ceMecTpax. Buj oneHku («3auTeHo», «He3auTeHOo») olnpeensercs padodeit
IPOrpaMMOM TUCHUIUIMHBI B COOTBETCTBUHU C YYEOHBIM IJIAHOM.

O1eHKa «3aueTy BBICTABIISETCS CTYJIEHTY, Y KOTOPOro Kax/1as KOMIETEHIMs (TIOJTHOCTbIO
WX YaCTUYHO (hopMHpyeMast JaHHOU TUCIUILIMHON ) chopMUpOBaHa HE HUKE, YEM Ha TOPOTOBOM
YPOBHE.

OneHka «He3aYTeHO» BBICTABISIETCS CTYIEHTY, Y KOTOPOTO XOTs Obl 0JIHA KOMIIETEHIUS
(TMTOJIHOCTBIO WIIM YAaCTUYHO (pOopMHUpYyeMasi JaHHOW JUCLHUIUIMHON) COPMHUPOBAHA HIKE, UEM Ha
IIOPOrOBOM YPOBHE.



IMpuiio:xkenne Ne2 k padodeil mporpamMMme QM CIATIINHbBI
«CoBpeMeHHbIE TAPAAUTMbI IPOrPAMMHUPOBAHHUSD)

MCTOIII/I‘leCKI/Ie YKazaHud QJId CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

OcHoBHO# (hopmoli H3I0KEHHS Y4eOHOTO MaTepuana mo aucuuriinHe «CoBpeMeHHbIe
NapajurMbl MPOrPaMMHPOBAHMS» SIBIISIFOTCS JEKIIUHU, IPUYEM B IOCTATOYHO OOJIBIIIOM 00bEME.
DTO CBS3aHO C TEM, YTO B OCHOBE JUCITUIUIMHBI JISKHUT KaK OCOOBIM MaTeMaTHUECKUN ammapar, ¢
MOMOIIbIO0 KOTOPOT'O PELIatoTCs JOBOJIBHO CIOXKHbBIC U TPOMO3JIKHE 3a/1a4H, TaK U UCIOJIb30BaHUE
COBPEMEHHBIX BBICOKOYPOBHEBBIX HWH(GOPMAIMOHHBIX TexHOJMOTUH. [lo OONBIIMHCTBY TeM
PEeyCMOTPEH OOJbIION O00bEM CaMOCTOSITENIBHBIX 3aHATHN, HAa KOTOPBIX IMPOUCXOAUT
3aKpervieHUe JIEKIIMOHHOTO MaTepHualia IMyTeM IPUMEHEHUsI €ro K KOHKPETHBIM 3ajadyaM |
0TpabOTKa MPAKTUUYECKUX HABBIKOB MPOTPaAaMMHUPOBAHUSI.

Bonbiioe BHUMaHue TOKHO OBITh y/IEICHO BBITIOJHEHUIO IOMaIIHel paboThl. B kauecTe
3aJJaHUM I CaMOCTOSITENIbHOM paboThl IoMa CTy/A€HTaM IpeasiaraioTcs 3aJadu, aHaJIOTHYHbIe
pa3o0paHHBIM Ha JICKIUAX W MPAKTHUYECKUX 3aHATHUSX WUIU HEMHOTO 00Jiee CIOXKHBIE, KOTOPhIE
ABIIAIOTCS PE3YIbTATOM 00BEIMHEHHSI HECKOIBKUX 0a30BBIX 3a/1ad.

B xoHI11€ mepBoro u BTOPOro ceMecTpa U3yueHUs! TUCIMUIUIUHBI CTYEHThI CIal0T 3a4eT.

OcBouTh BONPOCHI, U3JIaraéMble B MpoLEcce M3ydeHHs] TUucUUILIMHbI «CoBpeMeHHbIe
NMapagurMbl NPOrpaMMHUPOBAHUS CAMOCTOATEIBHO CTYJIEHTY IOBOJIBHO CJI0KHO. JTO CBSI3aHO
CO CJIOKHOCTBIO U3y4aeMoro MaTepuaia u 0oJapIuM 00beMoM Kypcea. [losToMy mocerienne Bcex
AyIUTOPHBIX 3aHSITHH SIBISIETCS COBEPIIEHHO HEOOXOAMMBIM. be3 YIMOpHBIX M peryssipHbIX
3aHATUN B TEUCHHUE CEMECTpPa CAaTh 3a4€T MO UTOraM U3Y4EHHUs TUCHUIUIHHBI CTYIEHTY T0BOJIEHO
CJIOHO.

Y4yeOHO-MeTOoAHYEeCKOe 00ecTieyeHHe CAMOCTONATEIbHOH PadoThI CTY/ICHTOB M0 JUCHUILINHE

Jlis caMOCTOSTENbHOW pPabOThl OCOOEHHO PEKOMEHAYETCS HCIOJIb30BaTh YYEOHYIO
JUTEpaTypy.

Taxke g mombopa y4yeOHOM JUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATH LIMPOKHIMA
CIEKTP UHTEPHET-PECYPCOB:

1. DnexkTpoHHO-OMONIMOTEYHAs cucTeMa «YHUBEpcUTeTCcKas Oubimoreka online»
(www.biblioclub.ru ) - snekTponnas OmbOIHOTEKa, oOecreunBaromiasl JOCTYNl K Hauboiee
BOCTpeOOBAHHBIM MaTepHaJaM-NEePBOMCTOUHUKAM, Yy4eOHOM, HaydyHOW M XYH0KECTBEHHOMH
JTUTEpAType BEIYIINX U3IATENBCTB (*peructpaius B JIEKTPOHHON OMOIHOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpannu pabora ¢ cucTeMoi BO3MOXKHA C JIFOOOH TOYKU JOCTyHa B
Internet.).

2. NndopmarmonHas cucrema "EnuHoe OKHO JocTyna K oOpa3oBaTeslbHBIM pecypcam”
(http://window.edu.ru/library).

Lenbto  co3manuss uHpopMamuoHHOW cucrtemMbl "ExauHoe OKHO  JocTyma K
obpazoarenbHbM pecypcam" (MC "Enunoe okHo ") saBisieTcst oOecrieueHre CBOOOIHOTO I0CTyTa
K MHTErpaJIbHOMY KaTaJloTy 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U K AJIEKTPOHHOM OnbinoTeke
y4e0HO-METOIMUECKUX MAaTePUAJIOB JJIsi 001Iero u mpodeCcCHOHATBFHOTO 00pPa30BaHUS.

Jlist caMOCTOATENBHOTO MOoJ00pa JuTepaTypbl B Oubimoreke Spl'Y pexkomenayercs
UCIIOJIb30BATh:!

1. Jluunenii  xabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) maer Bo3MOXHOCTB
noJsiyueHus on-line qoctyna K CMCKY BbIIaHHOM B aBTOMaTU3MPOBAaHHOM PEXHUME JIUTEPATYPBI,
IPOCMOTPa M KOMTUPOBAHMS JIEKTPOHHBIX BEPCUI U3JJaHUN COTPYIHUKOB YHUBEpcUTeTa (yuel. u
METO/1. TTOCOOUS, TEKCTHI JIeKIUH | T.11.) s paboTsl B «JIngyHOM KabuHETe» HEOOX OJTMMO 3alTH
Ha caiiT Hayunoit 6ubaunotexu Spl'VY ¢ mo0oii Touku, nMeroIeit JocTyn B Internet, B MyHKT MEHIO
«INEKTPOHHBINA KAaTAJIOT»; MPONTH MPOIEAYPY aBTOPHU3ALINU, BEIOPAB BKIIAJIKY «ABTOPU3AIHUI», U
3aI0JIHUTH MPECTABICHHbIE OIS MHPOPMAITUH.

2. DnekTpoHHast OnOIMoTeKa y4eOHBIX MaTepuanoB SApl'y


http://www.biblioclub.ru/
http://window.edu.ru/library
http://lib.uniyar.ac.ru/opac/bk_login.php

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coaepxxur Gonee 2500 moOTHBIX
TEKCTOB YYEOHBIX U y4EeOHO-METOJUYECKHX MaTepPHaJOB TI0 OCHOBHBIM H3Yy4aeMbIM
JUCUMIUIMHAM, W3JaHHBIX B YyHHBepcuTere. JlocTym B CeTH yHHMBEpPCHTETa, JHOO TIO
JIOTUHY/TIapOJTIO.

3. DnekTpoHHas kapToTeka «KHUroobecneueHHOCTh)

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBact yueOHBINH (HOHLT
Hay4yHOil OumbOnuorexku Spl'Y, mnpemocraBiseT ONEpPaTUBHYIO HWH(POPMALKUIO O COCTOSHHUH
KHUTOOOECTICYCHHOCTH JUCIUILTAH OCHOBHOW ¥ JIOTIOJHUTEIBHOMN JTUTEPATypOid, a TAaKXKe KA
JUCLUIUIMH U CHEIUAIbHOCTEW. DJIEKTpOHHAsl KapToTeka «KHUroo0ecneueHHOCThY JOCTYIHA B
CETH YHUBEpCUTETA U uepe3 JInuHbIii KaOUHET.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php

