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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

Hucuummuaa «Teopus apryMeHTallud W HCCIENOBATEIBCKOW JESATETbHOCTH» OTHOCHUTCS K
TUCIUIIIMHAM oOs3aTenpbHOM wacTH brioka 1. Jlucuurumasl (Momynn) Momyias MeTtomonorus
UCCIICIOBaHMS. B OOpa30oBaHWM Y4YEOHOrO TUIaHA OCHOBHOW MpOQeCCHOHAIbHOW 00pa3oBaTeIbHOU
IIPOrpaMMBbl BBICILIETO OOpa30BaHMsI — MPOrPaMMbl MarucTpaTypbl MO HAMpaBICHUIO IMOATOTOBKU
44.04.01 Tlemarormueckoe oOpazoBaHUE, HAMPABICHHOCTH (TPOGMIBb) 00pa30BaTEIHLHON MPOTPAMMBI
«[IpuoputeTHbIC HaMpaBICHUSI HAYKU B (hU3HMUYECKOM 00pa30BaHUM, OUHOU (POpMBI O0yUEHUSI.

1. Ilepeyenr  mIaHHpyeMBIX  pe3yJbTAaTOB  o0y4deHusi  (oOpa3oBaTeJBLHBIX
pPe3yJbTaTOB) N0 JUCHHUITHHE

Heabio ocBoeHus AuCUMILIUHBI «Teopus apryMeHTallud U HCCIEA0BATEIbCKON NESTEIbHOCTI
MOATOTOBKA MAarucTpa, BIAICIONIETO COBPEMEHHBIMU TEOPETUICCKUMU 3HAHHSIMH, METOJJaMU HAy4HO-
UCCIIeIOBATENBCKON pabOThI U MPUKJIAAHOMN IEATEIBHOCTH B MIeIarOru4eckoro o0pa3oBaHusl.

3agaueil OCBOCHUS TUCIUIUIMHEI SBJISICTCS MOTYYCHHUE CTyJIeHTaMU HaOopa 3HAHWIA, YMEHUU U
HABBIKOB T10 TEOPUU apIyMEHTAIH U UCCIIEIOBATEeNIbCKON AESITEIbHOCTU B 00JaCTH (PU3UKHU.

B pesynbrare OCBOEHHS MPOrpaMMbl MArUCTPaTyphl OOYYAIOIIMICS JOJKCH OBJAJETh
CIEAYIOIMMU  pe3yibTaTamu  oOydeHus 1o  aucuumiimHe  «Teopuss — aprymeHTaluu U
HCCIICIOBATEIILCKON  JISATSIBHOCTHY (B TaONMUIlE MPEICTAaBICHO COOTHECEHHE O00pa30BaTEIIbHBIX
pEe3yJIbTAaTOB 00YUYCHHUS 110 TUCIUILUIMHE C MHAMKATOPAMHU TOCTHIKCHUS KOMIICTCHIINN):

KomnereHuus u MHIUKATOPbI €€ OO6pa3oBaresbHble Pe3yIbTaThl AUCHUILUINHBI
JOCTOKEHUS B TUCIUILIIMHE (aTansl GOPMHUPOBAHNUS AUCITUTIINHBI)
3HaeT yMeeT BJIaJICeT
YK-1 CriocobeH ocymiecTBIsATh OP-1 3naer OP-2 ymeer | OP-3 Biageer
KPUTUYECKUN aHaU3 IPOOIEeMHBIX TEOpEeTUYECKHEe | peuaThb METO/1aMHU
CUTYyalMii Ha OCHOBE CHCTEMHOTO ITOX0/1a, | OCHOBBI TECOPHH | 3a/1a4d TEOPHUH
BbIpabaThIBaTh CTPATErHIo eHCTBUN apryMeHTaluu | TEOpUu apryMeHTaluu
VK-1.1. 3HaeT: METObI KPUTHUECKOTO u aprymMeHTauu | "
aHaJu3a ¥ OLICHKH MPOOJEMHBIX CUTYalluii | MCCIE0BATENbC | U U UCCIIe1I0BaTelb
Ha OCHOBE CHCTEMHOT'O TTO/IX0/Ia; OCHOBHBIE | KOM HCcIe0BaTeN | CKOi
HPUHIUIBI KPUTHYECKOTO aHAIIN3A; JeSITEIbHOCTH B | bCKOM JeSITeIbHOCTH
CIIOCOOBI ITONCKA BAPUAHTOB PEIICHUS obmactu TEATeNBHOCT | 00JacTH
MOCTaBJIEHHON NPOOIEMHON CUTYalUH. ¢bu3uky, U B o0nacTu | GU3UKH.
VYK-1.2. Ymeer: aHanu3upoBaTh ¢bu3uky,

MPOOJIEMHYIO CUTYAIUIO KaK CUCTEMY,
BBISIBIISIS €€ COCTABJISIONINE U CBSI3U MEXKIY
HUMH; OCYILIECTBIIATH MIOMCK BAPUAHTOB
pelIeHts TOCTAaBIEHHOM MPOOIeMHOMN
CUTYAIMH; ONPEIEIATh CTPATETUIO
JIOCTHIKEHMS ITOCTABIICHHOM ILIEJIH KaK
MOCJIEIOBATEIBbHOCTH 111aroB, MPEIBUIS
pEe3ynbTaT KaXJI0TO U3 HUX M OLIEHUBAs X
BIIMSIHME HA BHEIIIHEE OKPYKEHHE
TJIAaHUPYEMOU JCSITEIPHOCTH 1 Ha
B3aUMOOTHOUIIEHUS] YYaCTHUKOB 3TOU
JIeITEIILHOCTH.

VK-1.3. Bnaneer HaBbIKaMU KPUTUYECKOTO
aHajm3a MpoOJEMHBIX CUTYaI[uii Ha OCHOBE
CHUCTEMHOTO MOAX0J1a U ONPEACIICHUS
CTpaTeruu JeUCTBUMN JJISI JOCTUKEHHUS
IMOCTaBJICHHOM 1IEJIH.

VYK-6 Criocoben onpenensiTs 1
pean30BbIBATH MPUOPUTETHI COOCTBEHHOM
NEATEILHOCTH U CIIOCOORI ee
COBEPILIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH




VK-6.1. 3Haer: TeopeTHKO-
METO/I0JIOTHYECKHE OCHOBBI CAMOOIICHKH,
CaMOPa3BUTHSI, CAMOPEATH3AIINH;
HAIPABIICHUS U HICTOYHUKHN CAMOPA3BUTHUS U
caMopealIi3aIiuu; Croco0bl
caMOOpraHu3aluu COOCTBEHHOM
JIEATETLHOCTH M €€ COBEPIIICHCTBOBAHUS.
VK-6.2. Ymeer: onpeaenstsb JUYHOCTHBIE U
po¢eCCHOHAIBHBIC TTPHOPUTETHI
COOCTBEHHOM JCATEILHOCTH M CIIOCOOHI ee
COBEPIIICHCTBOBAHUS HA OCHOBE
CaMOOIICHKH; pa3pabdaThiBaTh, INITAHUPOBATH,
KOHTPOJIMPOBATh, OIICHUBATh COOCTBEHHYIO
JESTEIIbHOCTh B PEIICHUU 33]1a4
CaMOPAa3BUTHSI K CAMOPEATH3AIINH.

VK-6.3. Brageer HaBbIKaMu
OCYIIIECTBIICHUS AEITEILHOCTHU IO
CaMOOpraHU3alliy U CAMOPA3BUTHIO B
COOTBETCTBUU C JUYHOCTHBIMHU U
po(heCCHOHATLHBIMH TPHOPUTETAMHU.
OIIK-4. CnocoOeH co3maBaTh 1
pEaTM30BBIBATE YCIIOBUS M IPUHITUIIHI
JTyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS
00ydJarommxcsi Ha OCHOBE 0a30BBIX
HaIIMOHAJIbHBIX [ICHHOCTCH.

NOIIK 4.1.3naeT: o0uue NprUHIKIBI 1
MOJIXOJTBI K peaIM3aIliy Mporecca
BOCTIUTAHUS; METO/IBI M IPHUEMBI
(hOpMUPOBAHUS IIEHHOCTHBIX OPUEHTAIIHH
00y4aromuXxcsi, pa3BUTHSI HPABCTBEHHBIX
YyBCTB (COBECTH, J10JITa, YMIIATHH,
OTBETCTBEHHOCTH U Jp.), popMHUpOBaHUS
HPABCTBEHHOT'0 00JIMKa (TepHeHHUs,
MUJIOCEPIUS U JIP.), HPABCTBEHHOMN
MO3UIIMH (CTTOCOOHOCTH Pa3INYaTh 100p0 1
3110, IPOSIBJIATH CAMOOTBEP>KEHHOCTb,
TOTOBHOCTH K MTPEOIOJICHHUIO )KHU3HCHHBIX
WCIIBITAHUI ) HDABCTBEHHOTO MTOBEACHHUS,
JIOKYMEHTBI, PETJIAMCHTHPYIOIIIHE
coJiep>kanre 6a30BBIX HAIIMOHAIBLHBIX
IIEHHOCTEH.

NOIIK 4.2. YMeet: co3aBath
BOCIIMTATEIbHBIC CUTYAIUH,
COJICHCTBYIOIINE CTAHOBICHUIO Y
00yJaroIUXCsl HDAaBCTBEHHOM MO3UIINH,
JyXOBHOCTH, IICHHOCTHOT'O OTHOIICHHSI K
YEJIOBEKY.

NOIIK 4.3. Bnageer: MmeTogamMu 1
MIPHEMaMH CTAaHOBJICHUS HPABCTBEHHOTO
OTHONICHUS 00YYAIOIINXCSI K OKpYKaroIIei
JIEHCTBUTEIILHOCTH; CITOCOOAMH YCBOCHHSI
MOIPACTAIOIINUM MTOKOJICHUEM H
MIPETBOPEHHUEM B TIPAKTUUCCKOE ICUCTBUE U
MOBEJICHNE JYXOBHBIX IEHHOCTEH




(MHIUBUyaTbHO-THYHOCTHBIX,
00111€Y€eI0BEUECKHX, HAIIMOHAIBHBIX,
CEMEHHBIX U JIp.).

2.  OO0beM IMCHMIIMHBI B 32a4€THBIX €IMHMLAX € YKa3aHHEM KOJIMYeCTBa aAKaJAeMHYeCKHX
4ac0B, BbI/IEJICHHBIX HA KOHTAKTHYI0 PadoTy o0y4aloumxcs ¢ npenoaasaresiaeM (10 BUIaM
Y4eOHBbIX 3aHATHII) U HA CAMOCTOAATEJIbHYI0 PadoTy 00y4ar0IuXxcs
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3. Coaep:xkanue AUCHMILUIMHBI, CTPYKTYPUPOBaHHOe MO TeMaM (pa3iejaM) ¢ yKa3aHHeM

OTBEJE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YACOB M BHI0B Y4eOHbIX 3aHATHI
3.1. Ykazanue mem (pazoenoe) u omeedeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX YACO8 U U008
YyueOHbIX 3aHAMUTL

KomnyectBo yacoB o ¢popmam
OpraHu3anuy 00y4eHuUs
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2 cemecTp
Tema 1. Teopust apryMeHTAIIUU U UCCIIEIOBATEIbCKON 2 10 0 42

JeSITeIbHOCTH B 001aCTH (PU3UKH ¢ IPUMEHEHUEM
porpaMMHpPOBaHUs Ha si3bike Python

Tema 2. Teopus apryMeHTalMy U UCCIIEN0BATEIBCKON 2 10 0 42
JeSITEIbBHOCTH B 00J1aCTH (PU3UKU C IPUMEHEHUEM
nporpaMMupoBaHus Ha sizpikax C++ u C#

Hroro no 2 cemectpy 4 20 0 84

Bcero mo qucuunivne: 4 20 0 84

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucuuniuHbl

Kparkoe conepxxanue kypca (2 cemecTp)
Tema 1. Teopusi aprymMeHTanMu M HCCJIEI0BATEJIbCKOH eSiTeILHOCTH B 00JacTH (PU3MKH C
npUMeHeHHeM NMporpaMMHpPOBaHus Ha s3bike Python
AJropuTMHU3aNMsS W MPOTPAMMHUPOBAHHE 3a7au TeopeTudeckor Gpu3mku u GU3NKu TBEPIOTO Tela Ha
s3bIKe TIporpammupoBanus Python. TexHomorusi co3maHusi NPOTPaMMHBIX TMPOIYKTOB Ha sI3bIKAX
nporpammupoBanusi Python. IIporpammupoBanue Gu3MUECKUX 3aad Ha S3bIKaX MPOrPaMMHPOBAHUS
Python.
Tema 2. Teopusi aprymMeHTaUMu M HCCJIEI0BATENbCKONH IeSITeJILHOCTH B o0JjacTH (U3UKHU C
NpUMeHeHHeM NMPOrpaMMHPOBaHus Ha si3bikax C++ u C#



Anroput™Mu3anus U OporpaMMHUpPOBaHME 3a/lad TEOPETHUECKON (PM3MKHU U (PU3MKU TBEPAOrO Tela Ha

a3bIKkax nporpammupoBanus C++ u C#. TexHonorust co3ganusi MPOrpaMMHBIX MPOJYKTOB Ha S3bIKAX

nporpammupoBanuss  C++ u  C#.  IlporpammupoBaHue (GU3MYECKMX 3aJad Ha  sA3bIKax

nporpammupoBanusi C++ u C#.

4. TlepeyeHb y4eOHO-MeTOAUYECKOT0  o0ecredyeHHs] JIJIsI  CAMOCTOSITEJIbHOW  padoThI
00y4yaloImuXxcs Mo JUCHUIINHE

CamocrosarenbHas pa0oTa CTyIEHTOB sBIseTca ocoOoi (opMoil opraHuzanuu y4eOHOro
nporecca, IpeCTaBisionas coboil IIaHuPyeMylo, TO3HABATEIbHO, OPTaHU3AIMOHHO U METOJUYECKU
HalpaBSIEMYI0  J€SITEIbHOCTh CTYJCHTOB, OpPHUEHTHPOBAHHYIO Ha JIOCTHXKEHHME KOHKPETHOI'O
pe3yibTara, OCyLIeCTBIseMylo Oe3 mpsMod mnomomu mpenoaaBatens. CamocrosrenbHas padoTa
CTY/ICHTOB SIBJISIETCSI COCTABHOM 4acThIO y4eOHOI pabOThl M UIMEET IEIBIO 3aKpeIUIeHUE U YIiyOlieHue
IIOJyYEHHBIX 3HAHUM M HABBIKOB, IOUCK W NPUOOPETEHHE HOBBIX 3HAHUM, a TAK)KE BBIIOJHEHHE
y4eOHBIX 3a/laHHi{, MOATOTOBKY K IMPEICTOSAIIMM 3aHATUAM M 3auéTy. OHa MpeaycMaTpUBacT, Kak
IIPaBUJIO, pa3pabOTKy pedepaToB, HANUCAHWE M 3aLIUTY JOKJIAJ0B MM IPOEKTOB, BBIIOJIHEHHE
TBOPYECKUX, WHAWBUAYAIBHBIX 3aJaHU B COOTBETCTBHU C y4eOHOH mMporpamMmoil (TeMaTH4ecKUM
IUIAHOM M3YYEHHUS AUCLUUIUIMHBI). Tema JuIsi Takoro BBICTYIUIEHHUS MOXET ObITh HpPEeJIoKeHa
npenojaBaTesieM WM u30paHa caMHM CTYIAEHTOM, HO MaTepuaj BBICTYIUIEHHS HE JOJDKEH
nyOonupoBaTh JIEKLIMOHHBIM Marepuan. PedepaTuBHbII MaTepuan CIyKUT — JJONOJHHUTEIBHON
uHpopMmanmelt ans paboTsl Ha JabOpaTOpHBIX 3aHATHAXK. OCHOBHAs IIeNb JAHHOTO BHJA pPabOTHI
COCTOUT B OOYyYEHMH CTYJIEHTOB METOJIaM CaMOCTOSITEIbHON paboThl ¢ yueOHbIM MaTepuanoM. s
MOJTHOTBI YCBOGHMS TEM, BBIHECEHHBIX Ha JalOopaTopHble 3aHATHs, TpeOyercs paborta ¢
nepoucTouHukamu. Kypc npeapycMmarpuBaer caMOCTOSATENBbHYIO paboOTy CTYJEHTOB CO CHEMAIbHON
Hay4yHOU nuTeparypoil. CiieqyeT OTMETUTh, YTO CAMOCTOATEIbHAs padoTa CTYJEHTOB pe3yJbTaTHBHA
JIMILB TOTJ1a, KOT'/Ia OHA BBIMOJIHSIETCS CHCTEMAaTUYECKH, TNIAHOMEPHO U IieJIeHANpaBIEHHO.

3amaHust A7 CaMOCTOSTENBHOW pabOThl IMPeryCMaTPUBAIOT HCIOJIB30BAHUE HEOOXOIAMMBIX
TEPMUHOB W TOHATHH mo mpobiemaruke Kypca. OHM HalEeNMBAIOT Ha MPAKTUYECKYI0 paboTy Mo
IIPUMEHEHHUIO HM3y4aeMOro MaTepuaina, MOUCK Oubnuorpaduyeckoro marepuana U 3JIEKTPOHHBIX
MCTOYHUKOB MH(OPMALMHU, WJUTIOCTPATUBHBIX MaTepUAIOB. 3a/JaHUs 1O CaMOCTOSITENbHOW pabore
JA0TCs TI0 TeEMaM, KOTOpbIe TPEOYIOT JOMOJHUTENBHON MPOPaOOTKH.

OO0t 00bEM caMOCTOSITENBHOM PabOThI CTYAEHTOB MO JUCLMILIMHE BKIIOYAET ayAUTOPHYIO U
BHEAy/IUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYICHTOB B TEUEHHUE CEMECTPA.

AymuTopHas camocTosTenbHas paboTa ocyuiecTBiseTcs B (opMe YHCICHHOTO pELIeHUS
TEOPETUYECKUX 3ajad M0 JUCUUIUIMHE. AyJWTOpHAas caMoOCTosTelbHas pabora obecrieueHa
METOAMYECKUMH MaTepHalaMH.

BueayautopHas camocTosiTenbHast paboTa OCyLECTBIsIETCs B popmax:

- IOJITOTOBKA K YCTHBIM OIIPOCaM 110 TEOpUH;

- MOJITOTOBKA K YCTHBIM JOKJIA/IaM 10 TEOPHUH;

- IOJITOTOBKA K 3a1uTe pedepara, HAy4HbIX POEKTOB, CTAThH,

- peIlIeHHEe CaMOCTOSTENILHBIX M KOHTPOJIBHBIX PadoT.

Mamepuanvi, ucnonv3yemvie O0ns1 meKyuieco0 KOHMPOIA YCHEGACMOCMU 00YHAIOUUXCA RO
oucuuniune

KonTpoJsbHasi pabora - HOAr0OTOBKA HAYYHOH MyO/IMKALINH.

Ilepeyennb Tem pedepaton

Pemienue 3a1aun TeOpeTHUECKON MEXaHUKH Ha S3bIKE IporpaMMupoBanust C++.
Pemrenue 3aaun COBpEMEHHOM AIEKTPOJMHAMUKY Ha sI3bIKE TIporpaMMupoBanust C++.
Perienue 3a1aun KBAaHTOBOM MEXaHMKH Ha sI3bIKe ITporpammupoBanust C++.
Pemrenue 3aaun KBaHTOBOHM ONTHKH Ha SI3bIKE MTpOrpaMMupoBanust C++.
Pemienue 3a1aun COBpEMEHHOM KBAaHTOBOM TEOPUH Ha S3bIKE MporpammupoBanus C++.
Pemrenue 3amaun TeopeTHIECKON MEXaHUKH Ha si3bIKe IporpamMMupoBanust CH#.
Pemienue 3a1aun COBpEMEHHOM AMEKTPOAMHAMUKY Ha s13bIKE MporpaMmupoBanus CH.
Pemrenue 3a1aun KBaHTOBOM MEXaHHWKH Ha si3bIKE TIporpamMMupoBanus CH#.
Pemienue 3a1aun KBaHTOBOM ONTHKH Ha sI3bIKe MporpammupoBanust C#.
10 Pemenue 3amaun coBpeMeHHOM KBAaHTOBOW TEOPHUH HA sI3bIKE ITporpammupoBanust C#.
11. DeMeHTHI HayYHBIX BBIYHCIICHUH U makeT NumPy B s3b1ke Python

CoNoOR~WNE



12. OcuoBsl HayuyHO# rpaduku u maker Matplotlib B s3pike Python
13. MaremaTnyeckue BerauciieHus U naket SciPy B si3bike Python
14. CuMBoIIbHBIE BBIYHCICHHS U TTakeT SymPy B s3b1ke Python
15. DiileMeHTHI aHaNIM3a IaHHBIX ¥ MAIIMHHOTO 00y4eHus u makeT SciKits B s3b1ke Python
16. basbl mannbix 1 maker SQL Alchemy B si3pike Python
17. BeG-npunoxenus u naket Django B si3bike Python
IlepeyeHb BONPOCOB VISl CAMOKOHTPOJISI 00yYAIOIMMHUCH

CTpyKTYypbI U KJIACCHI
OOBEKTHO-OPHUEHTUPOBAHHOE MPOTPAMMHPOBAHUE
JonomauTenbHbIC BO3MOXKHOCTH CH++
[TabGnonbI
Brenenue B C#: Visual Studio, ucnonb3oBaHue csc U3 KOMaHJIHON CTPOKH, Mono.
Cunrakcuc C#
CCBUIOYHBIC TUIIBI U TUTTBI-3HAYCHUS
MaccuBbl, KOJIICKITHNH
DneMeHThl 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS
0. [IpuBeneHne TUIOB, TIEPErpy3Ka ONEPaTOPOB
. IIpoune 0cCOOCHHOCTH s3bIKA

12. Cbopka mycopa

13. MHOTONOTOYHOCTh

14. [l1a61oHHBIC THIIBI

15. PaciimpeHHbie BO3MOXXHOCTH Hay4YHbBIX BhIYMCIICHH U akeT NumPy B si3bike Python

16. PacimpenHble BO3MOXHOCTH Hay4yHO# rpaduku u maketr Matplotlib B si3pike Python

17. PacimpeHHble BOBMOXXHOCTH MaTeMaTHYSCKUX BBIUUCICHUH U akeT SciPy B s3bike Python

18. PaciupeHHbIe BO3MOXXHOCTH CUMBOJIBHBIX BBIUUCIICHHH 1 TakeT SymPy B s3b1ke Python

19. PacumupeHHble BO3MOXHOCTH aHAJINM3a JAHHBIX M MalTMHHOTO 00ydeHus u nakeT SciKits B si3pike

Python

20. PacumpenHbIie BO3MOXHOCTH 0a3 manHbix U maker SQL Alchemy B si3bike Python

21. PacimpeHHbIe BO3MOYKHOCTH CO3/aHUs BEO-IPUIOKEeHU U makeT Django B s3pike Python
Jlna camocmoamenvbHoll NOO20MOEKU K 3aHAMUAM RO OUCUUNTIUHE PEKOMEHOYEem A UCnOIb306aNb

YueoHo-memoouuecKue mamepuansl:
1. AGO6s30Ba, M. I'. UucneHHble METOIBI : METOJUYECKHE Pa3paOOTKH Al CTYIEHTOB (hu3.-Mar.
¢dakynbrera / Yipsas. roc. nen. yH-T uM. . H. YabsHosa. - Yaesnosck : Yal'TlY, 2010. - 56 c.
(bubmumotexa Yl TIV)
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5.  IlpumepHBbIe OLlEHOYHBbIE MaTePUAJIbI /I IPOBeJeHUS TeKYIIero KOHTPOJIs yCIieBaeMOCTH
U MPOMEKYTOYHOI aTTecTanuu 00y4aromuxcs Mo JMCIUIIHHE
Opranunsanus ¥ NpoBeicHHE aTTeCTAllMH CTYAeHTa

®I'OC BO B coorBercTBMM C MpUHOMNAMHU bBoOJIOHCKOTO Tmpolecca OpPUEHTHPOBAHBI
MIPEUMYIIECTBEHHO HE Ha coo0IeHHe oOyyarolmeMycs KOMIUIEKCa TEOpPeTHYECKMX 3HaHHWM, HO Ha
BBIPa0OTKY y MarucTpa KOMIIETEHIMH — JAMHAMHUYECKOro HaOopa 3HAHWUN, yYMEHUM, HAaBBIKOB U
JIMYHOCTHBIX KaueCTB, KOTOPbIE IMO3BOJISAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPY/Aa
U YCHEIHO NPOQECCUOHATIBHO PEAIN30BbIBATHCS.

B mpouecce OLEHKHM CTyIEHTOB MAarucTpaTypbl HMCIOJIB3YIOTCS Kak TpPaJULUOHHBIE, TaK WU
WHHOBAIIMOHHBIE TUIIBI, BUABI U (HOpMBI KOHTpOJIs. [Ipu 3TOM MOCTENEHHO TpaJWLMOHHBIE CPEICTBA
COBEPIICHCTBYIOTCS B pyClle KOMIETEHTHOCTHOIO IIOJXO0Ja, a WHHOBALIMOHHBIE CPEICTBA
aJanTHUPOBAHBI ISl IOBCEMECTHOTO IIPUMEHEHHS B POCCUNCKONW BY30BCKOM IPAKTHKE.

ILleq» mnpoBeaeHusi aTTecTallMM — TPOBEPKAa OCBOEHHS OOPa30BaTENbHOW MPOTrPAMMBI
JTUCHUILTMHBL Yyepe3 chopMHUpOBAaHHOCTh 00pa30BaTeNbHbIX PE3YIbTATOB.

Tunbl KOHTpPOJIA:

Texymast arrecranms: npeJcTaBiIeHa CIeIyIOIUMI paboTaMu: OTYETHOCTD 110 JIAOOPATOPHBIM
3aHSTUSIM.



IIpomexyTouHass aTTecTalMsi OCYIIECTBISETCS B KOHIIE CEMecTpa M 3aBepIlaeT H3ydyeHHe
JTUCIUIUTAHBL, TIOMOTAET OLIEHUTH 0OJiee KPYIHbIC COBOKYITHOCTH 3HAHUN M yMEHUH, GOopMUpOBaHHE
ornpeAeNEHHBIX KOMIIETCHIIUH.

OlEHOYHBIMU CPEACTBAMU TEKYIIETO OIICHUBAHUS SIBISIOTCA: YCTHBIE OIPOCHl MO TEOPUH,
peuieHue 3aaay, (pu3MUeckue AMKTAHTHI, SBpPUCTHYECKas Oecela MO TEME 3aHSTHUS, TPYIIIOBOE
00CyXJIeHHEe TEeMbl 3aHATHs, 3aluTa pedepaTa WIM IMPOEKTa, KOHTposbHas pabora. KoHTpoib
YCBOGHHUS MaTepuasa BeI€TCs PETyJIsIpHO B TEUEHHE BCEIO CEMECTpa Ha JJAOOPATOPHBIX 3aHATHUSIX.

Ne CPEJCTBA OLEHUBAHUA, OO0pasoBarenbHbIC
H/H HCTIOJIB3YEMBIC UIS TEKYIIETO OLICHUBAHUS I10KA3aTEIISL pGBYJ'ILTaTLI MUCHUTIIINHEI
(l)OpMI/IpOBaHI/IH KOMIICTCHII U

1 Ouenounnle cpeacTpa A Tekymeil arrecranun | OP-1 3HaeT TeopeTHYECKUE OCHOBBI
OC-1 ycTHbIl OIIpoC 10 TeopuH, TEOPUU apryMEHTALUU U
OC-2 pa3HOypOBHEBBIE 3a/1a4H Y 3a1aHU, UCCIIEJIOBATEIbCKOM 1eATEIbHOCTH B
OC-3 puznueckuii TUKTAHT, obnactu GU3MKH;
OC-4 »Bpuctuueckas decena, OP-2 ymeer pemiats 3aJja4u TEOPUU
OC-5 rpynmnosoe 00CyXx/JIeHHUE, apryMeHTaluu U UCCIIEN0BATEIbCKON
OC-6 3ammra pedepara, MPOEKTa, CTATHH, JEATENBHOCTH B 001aCTH (PU3UKY;
OC-7 koHTpoOJIbHAsI paboTa OP-3 Bnameetr MeToaMu TEOPUU

2 OueHovHbIE CPEACTBA IS IPOMEKYTOTHOM apryMeHTalliu U UCCIIeI0BATEIbCKON

aTTecTaluu JeSITeIbHOCTH 007acTH (PU3UKH.
3a4éT

OC-8 3auér B (hopme ycTHOTO coOeceT0BaHUs O
BOIIPOCaM

Onucanue OIEHOYHBIX CPEICTB M HEOOXOJUMOro 00O0pYyIOBaHUS (JEMOHCTPALIMOHHOTO
Marepuaia), a Tak *e MPOUEeAypPhl U KPUTEPUH OICHUBAHUS MHIUKATOPOB JOCTHXKCHHS KOMIETCHITUI
Ha pa3IuYHBIX JTanmax WX (OPMHUPOBAHHMS B NPOILECCE OCBOSHUS OOpPa30BATEIBHOM IMPOTPaMMBbI
npeAcTaBieHbl B @DOHJE OICHOYHBIX CPEACTB MJsi TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
MPOMEXKYTOUHOM aTTeCTallMd MO JucuuIuimHe «Teopuss apryMeHTauuu M HCCIEN0BATENbCKON
JeSATEIIBHOCTI.

Mamepuansi, ucnonv3yemvie 01 MEeKyuie20 KOHMPONA YCHEEAEMOCHU 00YyUAIOWUXCA NO

oucyuniuHe

Marepuansl 11t OpraHu3alyy TEKYIIEH aTTeCTalluy IPEICTABIEHBI B II. 5 TPOrpaMMBl.

Mamepuanwi, ucnonv3yemoie 0,14 RPOMENCYMOUHO20 KOHMPONA YCRECAeMOCmU 00YUalOuUxXca no
oucyuniune
OC-8 3auéT B popme yCTHOrO cobeceJOBAHUSA MO BONPOCAM
IlepeyeHb BONPOCOB K 3a4€Ty
Wutepnperaropsl Python. AtromapHsie cTpykTyphl JaHHBIX. OniepaTtop NpUCBauBaHUS.
YcnoBubIi onieparop if B si3pike Python.
Omnepartop while B si3b1ke Python.
Omneparop for B s361ke Python.
[TpoToko: mocine0BaTeIbHOCTEH: CIIMCKU M KOPTEXKH B s13bIke Python.
[Tporokoin oroOpaxenuii: cioBapu. Mrepatopbl. OOBEKTHI U TUIIBI B si3bike Python.
Monynu B si3bike Python. Onepatop import.
Oyukuuu B s3bike Python. I'enepaTtopsi.
Omnpenenenue kinaccos B a3bike Python. Jlekoparopsl. Onepatop with.
0. DneMeHThl Hay4yHbIX BbIYHMCICHUH W makeT NumPy. MHoroMmepHbie mMaccuBbl B si3bike Python.
Onepanuy ¢ MHOTOMEPHBIMU MacCHBaMH.
DneMeHThl Hay4HbIX BbluncieHui u naker NumPy. Marpuusl B s3pike Python. Pemenne cucrem
JIMHEWHBIX YPABHEHUM.
DneMeHTHl Hay4YHbIX BbIYMCIIeHUH U makeT NumPy. DnemeHTapHble cTaTUcTUYECKHE QYHKIUH.
OcHoBbl Hay4Ho# rpaduku u naker Matplotlib. Kpussie. /lnarpammer paccestausi. [ mcTorpaMMsi.
OcuoBsl HayuHoi rpaduku u maketr Matplotlib. Koutypsr u nBymepusie kaptel. OdopmireHue
rpadukoB. IHTepaKTUBHBIE 3JIEMEHTHI.

HRoOoo~NoOa,rwNE

11.

12.
13.
14.



15. OcnoBbl HayuHO# rpaduku u maker Matplotlib. TpéxmepHbie moBEepXHOCTH.

16. OcHoBbl HayuHoOU Tpaduku u naker Matplotlib. TpéxmepHbie quarpaMMel paccesiHusI.

17. OcuoBbl HayuHO# rpaduku u maker Matplotlib. TpéxmepHbie rucTorpaMmei.

18. MaremaTudeckne BbuuciIcHHs U maker SciPy. MeTon HauMeHbIMX KBaapaToB. MUHUMHU3AIUS
GyHKIHA.

19. MaremaTrueckue BEIYMCICHUS U akeT SciPy. MHTeprnonsanus u anmpoKCHMaIus.

20. MaremaTtuyeckue BeluucieHus U naket SciPy. Metoasl kinactepuszauu k-mean u uepapxuyeckas
KJIaCTepH3aIIHAL.

21. Marematuueckue BbluMciaeHuss u nakeT SciPy. Pacmmpennsle cratuctuyeckue (QyHKIHU.
YHuBepcanbHble MaTeMaTH4eCKHe (PYHKLIUU.

22. CuMBOJIbHBIEC BBIYUCIICHUS U TakeT SymPy. YnpoiieHue BopakeHu .

23. CumBonbHBIC BRIYUCIICHHS U TakeT SymPy. {uddepennupoBanue.

24. CuMBoIbHBIC BbIUMCIIeHUS U TakeT SymPy. MnTerpupoBanue.

25. DiieMeHTHI aHaIKM3a JaHHBIX U MAlTMHHOTO oOydeHus U makeT SciKits.

26. DneMeHTHl aHallM3a JAaHHBIX M MamuHHOrO oOyueHust u maker SciKits. JIuneiiHas perpeccus.
JInnernsle Mmogemu SVM u SVR.

27. DneMeHTHI aHaM3a JaHHBIX U MalMHHOTO 00y4yeHus u nakeT SciKits. 'panueHTHbI MeTox A
JIMHEHWHBIX MoJieeii. Anmpokcumalus Ha 6a3ze SVR.

28. DneMeHTHl aHajW3a MaHHBIX W MamMHHOTO oOy4yeHus u maker SciKits. [lepeBpsi pemieHwHid.
Knaccudukamnus va 6aze SVM.

29. basel nannbix u maker SQL Alchemy. IIpotokon DBAPI ans paGotsl ¢ 6azamu naHHbIX. ba3bl
nauubix 1 SQL Alchemy.

30. BeG-mpuokenus u naketr Django. Co3ganne nuHaMu4YecKux BeO-caiiToB nmpu momorntyn Django.

B koHIle u3ydeHUs AUCHMILTUHBI MOABOASATCS UTOTU PabOTHl CTYICHTOB Ha JIEKIMOHHBIX U
MPAKTUYECKHUX 3aHATHAX ITyTEM CYMMHUPOBAHHS 3apa00TaHHBIX 0AJIJIOB B TEUECHHE CEMECTPA.

KpnTepml OLleHUBAHMA 3HAHMIA oﬁyqamnmxca o JTMCHMIIJIMHE

®opmupoBaHue 6aJIbHO-PEHTHHIOBOI OLIEHKH Pa0oThl 00y4aroluxcs

o, [Mocemenue | Ilocemenue Pa6ota Ha 3auér
§ JICKIIHHA MPAKTUYICCKUX | MPAKTUICCKUX
> 3aHSITUI 3aHATUAX U
O TEKYIIUH KOHTPOJIb
2 | Pa3bamioBka 1o 2*1=2 10*1=10 224 Ganna 64 Ganna
BHJIaM paboT Oamra OajuIoB
CymMapHbIit 2 Gamma 12 GamnoB 236 GamioB 300 GammoB
MaKCUMaJIbHBIA 0ajuT

[To pe3ynpTaTaM MPOMEKYTOUHBIX AaTTECTAIlUi CTYIEHTY 3aCUYHUTHIBAETCS TPYIOEMKOCTh B
3a9€THBIX enuHuIaX. CTyIeHT 10 Y4eOHOM MUCIUIUIMHE ITOJIy9aeT OTMETKY COTJIACHO CIIEIYIOIICH
TaOJIULIE:

Kpurtepun onenuBanns padorsl 00yuaomerocs

bamner (3 3a4€THBIC €TUHUIIBI)
«3a4TEHO» 151-300

«HE 3a4TECHO» 0-150

6. MeTtoanueckue yKa3aHus A5 00y4aIOLIUXCS 110 OCBOCHHIO THCIUILIMHbI

YcnemHoe n3ydeHue Kypca TpeOyeT OT CTYACHTOB IOCEIICHUs JIEKIMM, aKTUBHOM padoThl Ha
71a00paTOPHBIX 3aHATHSX, BBINOJHEHHS BCEX YUEOHBIX 3aJjaHUN TpenojaBaress, O3HAKOMJICHHUS C
0a30BbIMU yUE€OHHKAMH, OCHOBHOM M JIOMOJIHUTEIHLHOU JTUTEpaTypOH.

OcHoBHOM (hopMOI U3TOKEHUSI MaTepuaia Kypca sSBIIOTCs jJekuud. Kak nmpaBuiio, Ha JIEKIUU
BBIHOCUTCSI OCHOBHOM MpOrpaMMHBIM MaTepuan Kypca. YacTe wmarTepuana BBIHOCATCS IS
CaMOCTOSITENIPHOTO H3YYEHHUS CTYACHTAaMH C HEINPEMEHHBIM, COOOIIEHHEM WM JIUTEPAaTypPHBIX



HCTOYHHUKOB U METOAMYECKHX pa3paboTok. Ha mpakTuyeckux 3aHATHUAX pacCMaTpUBAIOT (PparMeHTHI
TEOpHH, TPEOYIOIINE CIOKHBIX MAaTEMaTUYECKHX BBIKJIAJOK, Pa3IMYHbIE METOJAbI pEIleHUs 3a1ad U
HauOosiee TUNMYHBIE 3aj1aud. [l 3akpensieHus Marepuana, pacCMaTpUBAEMOro Ha MPAKTUYECKHUX
3aHATUAX, CTYIAEHTHl IIOJY4YarOT JOMAIIHHME 3aJaHus B BUIE pPsaAa 3a4ad U3 COOTBETCTBYIOLIUX
3aJa4YHHUKOB.

Ha nexknusax wu3ydaercds Marepuanl II0 OCHOBOIIOJIAralOlMM  BOIPOCAM  JUCLUILIMHBL,
PacKpbIBAaCTCS MX IMIPAKTHUYECKAs 3HAYUMOCTh. B X07€ MpOBENEHNUs JIEKIIMH UCIIOJIB3YIOTCS IIPUEMBI U
METOABI MPOoOJIeMHOro 00ydeHusi. Ha mpakTHYecKuX 3aHATHUAX PacCMATPUBAIOTCS METOABI PEIICHUS
IIPUKJIAJHBIX 3aJa4, IPOBOAUTCSA aHAIM3 IIOJYYEHHBIX PE3y/lbTaTOB. B X0z1€e MPAaKTUYECKOro 3aHATHA
OJTHOBPEMEHHO IpecielyeTcsl Lieb paCIIUpPEeHus U yrilyOJaeH!s 3HaHUM, NOJYyYeHHbIX Ha JEKLHH.

IIpy M31I0KEHUM TEOPETUYECKOIO Marepuala Ha JIEKIUH, a TAKXKE IPHU PELICHUM 3a1ad Ha
IIPAKTUYECKHUX 3aHATHSX AJIS IEMOHCTPALUU TpapuKOB, 00ydyaromyX NPOrpaMM U T.II. PEKOMEH1yeTCs
HCIIOJIB30BaTh KOMIIBIOTEPHYIO MYJIbTUMEIUWHYIO YCTaHOBKY.

3anuce JeKIHM — OJHa U3 (OpM aKTMBHOH caMOCTOATENbHOI paboThl CTYyE€HTOB, TpeOyromas
HaBBIKOB U YMEHHUS KpaTKO, CXEMAaTH4YHO, IOCJIEJOBATEIbHO M JIOTUYHO (PUKCHPOBATH OCHOBHBIE
IIOJIOKEHMSI, BBIBOJbI, 0000IeHUs, (HOpMYIMPOBKH. B KOHIE JeKIMM NpernojaBarelb OCTaBIISET
BpeMs (5 MUHYT) JUIS TOTO, YTOOBI CTYIEHTBI UMEIH BO3MOXXHOCTH 33J]aTh YTOYHSIONINE BOIIPOCHI 110
n3ydaeMoMy matepuany. M3-3a HEZOCTaTOYHOIO KOJIMYECTBA AyJAUTOPHBIX YAaCOB HEKOTOPBIE TEMBI HE
yIIaeTCsl OCBETUTH B IOJHOM 00BEME, TIOATOMY MHpENoAaBaTeib, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPbIC
BOIPOCH! BBIHOCUT Ha CaMOCTOSITENBbHYIO PaboTy CTYAEHTOB, PEKOMEHIys Ty WM UHYIO JIUTEpaTypy.
Kpome artoro, mis sydmero OCBOEHMs Marepuajga M CHUCTEMAaTU3allMd 3HAHUM 10 JUCLUIUIMHE,
HEO0OXO0AMMO MOCTOSIHHO pa3oupaTh MaTepUallbl JIEKIUHA 10 KOHCTIEKTaM M y4eOHbIM rocoousM. B ciryqae
HE00X0IMMOCTH 00pallaThesl K MPETo1aBaTeNto 32 KOHCYIbTalEH.

Pexomenayercs mocine Kaxaoi jgekiuuu opopMisaTh KOHCIEKT Jekuuil. Ilepen kaxoi nexkunei
MIPOYUTHIBATh KOHCHEKT HPEBbIAYILEH JIEKIUH, YTO CIIOCOOCTBYET JIYYIIEMY BOCIPHUSTHIO HOBOIO
MaTepuaia.

JlekuuM WMEIT B OCHOBHOM OO30pHBIN XapaKTep M HallelieHbl Ha OCBEIIeHHEe HambOoee
TPYAHBIX U JUCKYCCHOHHBIX BOIIPOCOB, a TAaKXKe MPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
paboTel ¢ HayuHO#l snuTeparypoi. Ilpenmonaraercst Takke, YTO CTYAEHTHl MPUXOIAT Ha JIEKIHH,
IPeIBAapUTENIbHO  MPOpaboTaB  COOTBETCTBYIOIIMKA  y4eOHBIH  Marepuaid IO  HCTOYHHKAM,
PEKOMEHTyEMBIM IPOTPAMMOM.

HauOonee BaxxHbIe pa3zesnbl Kypca BBIHOCSTCSA Ha MpakTH4Yeckue 3aHATHs. Ha kaxaom 3aHaTun
IIpeJUIaraeTcsl HEeCKOJIbKO 3aaad. YacTe 3amad pemraercs Ha 3aHATHM C MOAPOOHBIM 00CYKIECHHUEM
METOJIa M IOJyYEHHBIX pPe3yiabTaToB. OCTaJbHBIE 3a7aud CTYJEHT pEelIacT caMoCToATeNbHO. s
3auéTa KOHTPOJIbHOM pabOThl CTYIEHT JOJKEH 3alluTUTh Bce 3ajgaHus. llpemycMmoTpena 3ammra
pedepara.

[IpakTnueckoe 3aHATHE — BaKHeWIIass QopMa CaMOCTOSTEIbHOM pabOThl CTYIEHTOB Hal
Hay4YHOH, y4yeOHOW M mHepuoaudeckoil nurepaTtypoid. VIMEHHO Ha MPaKTHUYECKOM 3aHITUU KayKIbIH
CTYJEHT UMEET BO3MOKHOCTh IPOBEPUTH INTyOMHY YCBOEHMsI y4eOHOro Marepuala, moka3aTh 3HaHUE
KaTeropui, TOJIO)KEHUH W HMHCTPYMEHTOB MNpPO(EeCCHOHANBHOM JeATeNbHOCTH. YuacTue B
MIPAKTUYECKOM 3aHSATHUH II03BOJIAET CTYACHTY COCAMHUTH ITOJIYYEHHBIE TEOPETUYECKHE 3HAHUS C
peleHHeM KOHKPETHBIX MPAaKTUYeCKHX 3a7ady W Mojenedl B oOmactu mpodeccHoHaTbHON
nesaTenbHOCTH. [IpakThueckue 3aHATHS B pPaBHOW Mepe HalpaBleHbl Ha COBEPIICHCTBOBAHHUE
WH/IMBUYAIIbHBIX HAaBBIKOB PEIICHUS TEOPETHUECKUX M TMPHUKIATHBIX 3a]ad, BHIPAOOTKY HAaBBIKOB
MHTEJJIEKTYyallbHOM paboThl, a Takke BeAeHMs TUcKyccuil. KOHKpeTHbIe MPOMOPIHMH Pa3HBIX BUAOB
paloThI B IpyIIie, a TAaKXKe COCOOBI X OLEHKH, ONPEIeNIAI0TCs MpenojaBaTesieM, BeAyILUM 3aHTHS.

IHoaroroBka K NpPaKTH4YeCKUM 3aHATUSIM.

IIpn mOArOTOBKE K MPAKTUYECKUM 3aHATHAM CTYACHT JOJDKEH U3YUUTh TEOPETUUECKUN MaTeprall
[0 TeMe 3aHATUS (KCIIOJIb30BaTh KOHCHEKT JIEKIWH, U3y4UTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C
JIONOJIHUTENBHONW ~ JIMTEpaTypod, NpU HEOOXOAMMOCTH JIOTIOJHUTh KOHCHEKT, Jefas B HeM
COOTBETCTBYIOIIIME 3alUCU U3 JIMTEPATYPHBIX UCTOYHUKOB). B cityuae 3aTrpyaHeHM, BOSHUKAIOIIUX NIPU
OCBOGHMM TEOPETHYECKOTO Marepuasia, CTYAEHTY CcJleayeT oOpamarsCsi 3a KOHCYJbTalMen K
npenoaasaTento. Vas Ha KOHCY/bTalnI0, HEOOXOIMMO XOPOLIO IMPOJYMATh BOIIPOCHI, KOTOPbIE TPEOYIOT
Pa3bACHEHHUS.



B Havasie mpakTUYECKOro 3aHATHS MPENOIaBaTeNlb 3HAKOMUT CTYAEHTOB C TEMOMH, OIJIAIIAeT IUIaH
MIPOBE/ICHUS 3aHATHUS, BBINACT 3aJaHus. B TeueHHWEe OTBEIEHHOTO BPEMEHH Ha BBIOJHEHHE pPabOTHI
CTYZIEHT MO>KET OOpaTUTHCS K MPENoAaBaTeNio 32 KOHCYIbTalMeH WK pa3bsiCHEHUsAMU. B KoHIle 3aHATHS
MIPOBOAUTCS IPUEM BBITIOIHEHHBIX 33aHUi, COOECETOBAHUE CO CTYCHTOM.

Pe3ynbTaThl BBINOMHEHUSI MPAKTUYECKUX 3aJaHUIl OLIEHUBAIOTCA B Oaiax, B COOTBETCTBHH C
OaITbHO-PEUTUHTOBOI CHCTEMOM YHUBEPCUTETA.

OCHOBHBIM METOJIOM OOYy4Y€HHUsl SBIISETCS CaMOCTOSITENbHAas paboTa CTYIEHTOB C Yy4eOHO-
METOJIMYECKUMH MaTeprallaMy U Hay4HOH JINTEpaTypo.

PekoMennoBaHHas  mpemnojaBaTeNsIMM  JIUTEeparypa U ydueOHble  mocoOus  ciyKaT
MH(OPMALIMOHHOW OCHOBOM U TMO3BOJISIOT PETyJISpHO 3aHUMAIOMIMMCS CTYACHTaM YCBaumBaTh
JeKIMOHHBIA Marepuain. [y oOecrieueHHs] TEPMUHOIOTHYECKON OJHO3HAYHOCTH y4yeOHOe mocobue
COJIEPKUT CIIOBAPh OCHOBHBIX TEPMHUHOB, UCIOJIb3yeMbIX B HEM. Kpome Toro, mporpamma Kypca
JIEKUUN COAEPKUT BOMPOCHI AJIs1 CAMOKOHTPOJIS.

CaMmocrosiTenbHass padoTa CTYACHTOB IOAPAa3yMEBAET BBINOJHEHUE CTYIACHTAMH JIOMAIIHETO
3aJjaHus B BUJE PEIICHUS HE00X0AMMOro MUHUMYMa 3a]a4 U3 COOpHUKA Ul MPAKTHUECKUX 3aHITUH,
KOHCYJIbTAIIUM U aHAJIN3a UX PELICHUsI COBMECTHO C MPENOJaBaTEIEM.

Kontpons camocrosTenbHO (BHeayauTOpHOW) pabOThl — HamMCaHWE W 3amuTa pedepara,
BBICTYIUICHHE C JIOKJIAJ0OM Ha MPAKTUYECKUX 3aHATHUIX, PEIICHUE KOHTPOJIbHOU PaboThI.

B nmnpomecce oleHMBaHUS TNHCbMEHHBIX KOHTPOJBHBIX W CaMOCTOSITENbHBIX paboT Ipu
pa3JesieHny 3aJaHusl Ha JIEWCTBUS MPH OLEHUBAHUU 32 OCHOBaHUE OepéTcs cledyromas mpoleHTHAas
HIKana:

90-100 % ot ymucia myHKTOB — oLleHKa "5",

74-89 % oT uKcia myHKTOB — OlleHKa "4",

60-73 % OT uncna MyHKTOB — olleHKa "3",

40-59 % ot umcna MyHKTOB — OIleHKa "2",

0-39 % ot ymncna myHKTOB — orieHka "1".

CTyneHTy MOKHO ITOCTaBUTh OIEHKY BBIIIE, €CIIM CTYIGHTOM OPUTHHAIIBHO BBITIOJTHEHA padoTa.

OCHOBHBIM METOIOM OOy4YeHMs SBISETCS CaMOCTOsTENbHas padoTa CTYIAEHTOB C Y4eOHO-
METOJIMYECKUMH MaTeprallaMy U Hay4HOH JINTEepaTypoil.

OCHOBHBIM METOAOM OOy4YeHMs SBISETCS CaMOCTOsITeNIbHas paboTa CTYJEHTOB C Y4eOHO-
METOJIMYECKUMH MaTeprallaMy U Hay4HOH JINTepaTypoi.

PexoMenganuu 1st CTy/IeHTa BKIIIOYAIOT B ce0sl Cleyrolee:

- 0o0s3arenbHOE MOCEHICHNE JIEKIIMM BEIYIIEro MpenoiaBaress; JeKIUU — OCHOBHOE METOJINYECKOE
PYKOBOJICTBO MPH MU3yYEHUU JAUCHUIUIHHBI, HAU0OJee ONTUMAIBHBIM 00Pa30M CTPYKTYPUPOBAHHOE
U CKOPPEKTHMPOBAaHHOE Ha COBPEMEHHBIH MaTepuai; B JIEKIMM T[JIyOOKO M HOJAPOOHO,
apryMEHTHPOBAHO U METOJOJIOTUYECKH CTPOTO PacCMaTPUBAIOTCS TJaBHBIE MPOOJIEMBbI TEMBI; B
JIEKLMHU JAI0TCSI HEOOXOIMMBbIE pa3HbIe MOAXO0AbI K UCCIeAYEeMBIM ITpoliemMam;

- TMOATOTOBKY M aKTUBHYIO pa0OTy Ha MPAKTUYECKUX 3aHATUAX; MOATOTOBKA K MPAKTHUYECKUM
3aHATHUSM BKJIIOYAET MPOpabOTKy MaTepHasoB JIEKIIMHA, PEKOMEHIOBAaHHON y4eOHOMN JHUTepaTyphl,
a Tak»Ke BBINIOJIHEHUE 33/IaHUI Ha CAMOCTOSITEIbHOE PEIIeHUE 3a/1a4.

Metoauyeckie peKOMEHJAlMK IO TOATOTOBKE K MPAaKTHUYECKUM 3aHATUsAM. [IpakTuueckoe
3aHATHE BKJIIOYAeT B ce0s JABa BHJA pabOT: MOJATOTOBKY COOOIIEHUS U y4dacTHE B OOCYXKIECHUHU
po0GsieMbl, 3aTpOHYTOM coolmieHrneM. OCHOBHON BUJ pabOTHI Ha 3aHATHH — y4acTHE B OOCYKICHHUU
poOIEMBI.

BricTymuieHnst Ha MPaKTUUECKUX 3aHATUAX JOJDKHBI OBITH 1O BO3MOXKHOCTH KOMITAKTHBIMH U B
TO K€ BpeMsl Bpa3yMUTeIbHbIMU. Ha mpakTHYecKoM 3aHITHU UAET NPOBEPKA CTENEHU MPOHUKHOBEHUS
B CyTh Marepuaina, oOcyxknaemon mpobsembl. [loatomy Oecema Oyaer MATH HE TO COAEPKAHUIO
MIPOYUTAHHBIX PaboT; MpemnoiaBaTeNb Oy1eT CTaBUTh MPOOJIEMHBIE BOIPOCHI.

[Io OKOHYAaHMH MPAKTUYECKOTO 3aHATHUS K HEMY CleqyeT oOpaTuTbcs emé pas, MOBTOPHUB
C/EJIaHHbIE BBIBOJIbI, POCIIEINUB JOTUKY UX MMOCTPOEHHUSI, OTMETUB MOJIOKEHUS, JIEKAIIUE B UX OCHOBE
— JJI 3TOTO B TEUEHUE 3aHATHUS CIEyeT JenaTh HeOOoblIe TOMETKU. TakuM 00pa3zoM, MPaKTUYECKOe
3aHATHE HE MNPOUAET AApOM, 3AKPEIUICHHE pE3YJbTAaTOB 3aHATHUS BEAET K JIYYIIEMY YCBOCHHIO
Mareprajia M3y4YeHHOW TeMbl M JIyYIIe OpHEHTAalluh B CTPYKType Kypca. BelmenpuBeaéHHas



npolenypa J0OJDKHA NPAKTUKOBAThCA PETYJSPHO — CTaOWibHAs M INpHIEXKHas paboTa B TE4YEHUE
ceMecTpa OyZeT 3aJI0roM ycIrexa Ha CECCUH.

Meroauyeckre yKazaHUs IO OpraHM3allud UM IPOBEAECHUIO CaMOCTOSATENIBHOW paboThI
dopmynupyroTcss B BUAE 3aJaHWA JUIA  CaAMOCTOSTENbHOW paloThl, MpeayCMaTPUBAIOIINX
HCIOJIb30BAHNE HEOOXOJUMBIX TEPMUHOB U MOHATUH 1o mpobieMaTnke Kypca. OHM HaLENMBaIOT Ha
MPAKTUYECKYI0 pPabdOTy IO NPUMEHEHUIO H3y4aeMOro Marepuana, MOUCK Oubimorpaduyeckoro
MaTepuajia ¥ 3JEKTPOHHBIX MCTOYHUKOB MH(OPMALUH, WUIIOCTPATUBHBIX MAaTE€pUaIoOB. DTH 3a/aHUs
TaK)Ke OPUEHTHUPYIOT Ha HAIMCAHUE KOHTPOJIBHBIX paboT, pedeparoB. 3amaHus MO CaMOCTOSITEIHHOM
paboTe aarTcs 0 TeMaM, KOTOpbIe TPEOYIOT IOMOIHUTEIBHONU IPOPAOOTKH.

IloaroroBka K yCTHOMY AOKJIANY.

JIOKITazbl IEAr0TCs 10 KaXI0W TEME € IIeTIbI0 MTPOBEPKH TEOPETHYECKUX 3HAHUN 00yJaromerocs,
€ro CIOCOOHOCTH CAaMOCTOSTEIbHO IMPHOOpETaTh HOBBbIE 3HaHMA, paboTaTh C HMHGOPMALMOHHBIMU
pecypcamMu U U3BJIEKaTh HYXHYIO HH(POPMALHIO.

JIoKJ1a/1pl 3aCiIyIIMBAIOTCS B HaYaJle IIPAKTUYECKOTO 3aHATHS ITOCIIE U3YYEHUS! COOTBETCTBYIOIIEH
TeMbl. [IpoJoIKUTENPHOCTD TOKIIAa1a He TOJDKHA TPEBBIATh 5 MUHYT. TeMy JOKIaa CTyIeHT BBIOUpaeT
I10 YKEJIAHUIO U3 TPENJIOKEHHOIO CIUCKA.

[Ipu moaroroBke NOKIana CTYAEHT JOJDKEH M3YYHUTh TEOPETUYECKUN MaTepuall, HCIHOIb3YS
OCHOBHYIO M JIONOJHMUTENIBHYIO JIMTEpaTypy, 00s3aTeIbHO COCTaBUTh IUIAaH JIOKJIaja (IepeyeHb
paccMaTpuBacMbIX MM BOIPOCOB, OTPAXKAIOIIMX CTPYKTYpY U IIOCIEAOBAaTEIbHOCTh MaTepHaia),
[IOJrOTOBUTH PAa3JaTOYHbIM MaTepual WiM npeseHranuio. [Inan nokinaga HEOOXOAUMO MpeBapUTEIBLHO
COIJIacOBaTh C MPENOaBaTesIeM.

BeicTynuieHne J0KHO CTPOUTHCS CBOOOHO, YOeIUTENbHO U apryMeHTHpoBaHo. [Ipenoaasatens
CJIEZIUT, YTOOB! BBICTYIUICHHE HE CBOJAWIOCH K MPOCTOMY BOCHPOM3BEIEHHMIO TEKCTa, HE JOIYCKaeTcs
[IPOCTOE YTEHHWE COCTABJIEHHOIO KOHCIIEKTa JIOKJIaja. BelcTynarommii Takxke JOJKeH ObIThb FOTOBBIM K
BOIPOCaM ayJIUTOPUU U JJUCKYCCHU.

Texymuii KOHTPOJb YCIIEBAEMOCTH M KauecTBa MOJITOTOBKM OOy4aeMbIX MOKET MPOBOAUTHCS
KaK Ha MPaKTUYECKHUX, TaK U JIEKIIMOHHBIX 3aHATHAX. [IpoBepKy KauecTBa yCcBOEHHUSI MaTepraia MOKHO
IIPOBOAWTH B BHJE€ NHCBMEHHOIO WJIM YCTHOIO OIPOCA, TECTAa WM KOJUIOKBHYMa IIO BOIIPOCAM,
c(OopMyJIMPOBAHHBIM Ha OCHOBE YUE€OHBIX BOIPOCOB TEOPETUUECKOT0 Kypca JUCIUIINHBI.

CamocrodrenbHas paboTa IpeArnonaraeT: CaMoCTOsITEIbHOE U3YYE€HUE OTJENIbHBIX BOIPOCOB 110
nuTepaType, MpeUIoKEHHON MpernoaBaTeyeM; MOATOTOBKY K BBINOJIHEHHUIO JaOOpaTOPHBIX padoT;
pelIeHne 3aa4, 3aJaBaéMbIX Ha JIOM; IIOArOTOBKY K BBIIIOJHEHUIO 33JJaHUI B KOMIIBIOTEPHOM KJIacCe.

OCHOBHBIMU BUAAMH ayIUTOPHOI pabOThI CTY/IEHTOB SIBIISIFOTCSI:

* 3aIUCh, YCBOEHHE, O0CYXKIEHUE JIEKIIHIA;

* BBINIOJIHEHUE 3aJaHUN JTa00PaTOPHBIX 3aHATHSAX;

* 3aIUTa OTYETOB 110 JJAOOPATOPHBIM 3AHATHSIM;

* peleHue 3aay;

* 3amuTa pedepara, IpoeKTa, CTaTbH;

* 3aIllMTa CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX padoT;
* cllaya 3a4éra.

JlekumnoHHbIi Kypc (2 cemecTp)

Jlexuus 1. Teopus apryMeHTalMu U UCCIIEIOBATENLCKOM JESTEILHOCTH B 001aCTH (PU3HMKH €
pUMEHEHHEM MPOrpaMMHUPOBaHUs Ha si3bike Python

Jlexuus 2. Teopus apryMeHTallMU U UCCIIEI0BATENLCKOM JesITeIbHOCTH B 001aCTH (PU3HMKH C
MpUMEHEHHEM TIPOTrpaMMHUpOBaHus Ha si3bikax C++ u C#

Tembl npakTHYECKUX 3aHATHIT (2 cemecTp)

[IpakTnueckoe 3anstue 1. Teopus aprymMeHTalMM M HCCIEAOBATEIbCKOM AESITETbHOCTH B 00JACTH
(bU3MKH ¢ TPUMEHEHNEM IPOrpaMMHPOBaHKs Ha si3bike Python
[Mpaktnyeckoe 3anstHe 2. Teopuss apryMeHTAllMd W WCCIIEAOBATEILCKOW NEATEIFHOCTH B 00JacTh
(bU3MKH ¢ TPUMEHEHNEM IPOTrpaMMHPOBaHKs Ha si3bike Python
[Mpaktryeckoe 3ansthe 3. Teopuss apryMeHTAllMd M WCCIIEAOBATEIbCKOM JEATEIHHOCTH B 00JacTH
(GU3MKK C IPUMEHEHNEM IPOTrPaMMHPOBaHHKs Ha si3bike Python
IIpaktnueckoe 3ansatue 4. Teopus apryMeHTallUM U HCCIIEAOBATENIBLCKOM NEATENBHOCTH B 00JacTH
(bU3MKH C MPUMEHEHNEM IPOTrPaMMHPOBaHHKs Ha si3bike Python



[Ipaktrueckoe 3anarue 5. Teopusi apryMeHTAIlMM U HMCCICIOBATEIBCKON NEATEITLHOCTH
(bU3MKK C TPUMEHEHNEM IPOTrpaMMHPOBaHHKs Ha si3bike Python

[IpakTnyeckoe 3ansTue 6. Teopus apryMeHTalMM U HCCIIEOBATENILCKOM 1€ATEIILHOCTU
(GU3MKK C IPUMEHEHUEM IPOTpaMMUPOBaHus Ha si3bikax C++ u C#

IIpakTnyeckoe 3ansTue /. Teopus apryMeHTallMM U HCCIIEOBATENILCKOM 1€ATEIIbHOCTH
($U3MKK C IPUMEHEHUEM IPOTPaMMUPOBaHUs Ha si3bikax C++ u C#

[Ipaktnyeckoe 3ansatue 8. Teopus apryMeHTallMM U HCCIIEOBATENILCKOM 1€ATEIIbHOCTU
($u3MKK C MPUMEHEHUEM IPOTpaMMHUpPOBaHus Ha si3bikax C++ u C#

[Ipaktnyeckoe 3ansatue 9. Teopus apryMeHTallMM U HCCIIEIOBATENILCKOM /1€ATEIIbHOCTH
(Gu3uKN C IPUMEHEHUEM IPOrpaMMUpPOBaHus Ha si3bikax C++ u C#

[Ipaktuyeckoe 3ansrue 10. Teopus aprymMeHTaluu M UCCIECAOBATEIBCKON JEATEIbHOCTH
(Gu3uKN C IPUMEHEHUEM IPOrpaMMUpPOBaHus Ha si3bikax C++ u C#
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Ha MPAKTUYCCKUX 3aHATUAX O6cy)KI[aIOTCSI TCMBbI, BBIACIICHHBLIC Ha JICKIHAX, a4 TAKKC PCIIArOTCA

3a1a4H.

IlepeyeHb OCHOBHOWH M JONOJIHUTEJIBLHOI Y4eOHOU JuTepatypbl, UHTepHeT-pecypcos,

HEO00XOJUMBIX /ISl OCBOCHUS JUCHHUILINHBI
OcHoBHasi iMTEepaTypa
Cy3u, P. A. S3wik nporpammupoBanus Python : kypc / P. A. Cy3u. - 2-e¢ usa., ucop. - M. :
Wntepner-Yuusepcurer Mudopmannonnsix Texnomormii, 2007. - 327 c. - ISBN 978-5-9556-
0109-0 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=233288.
Cegepenc, Y. Beenenue B nporpammupoBanue Ha Python / Y. CesepeHc. - 2-¢ uzj., ucmp. - M. :
Hanmonaneneiii OtkpsiTeiii YHUBepcuteT « MHTYUT», 2016. - 231 c. ; To xe [DneKTpoHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429184.
byiinaue, C. K. OcHoBbl mporpammupoBanusi Ha si3bike Python : yueOnoe mocobue / C. K.
BbyitnaueB, H. 1O. Bboknar ; MunucrepctBo oOpazoBanuss U Hayku Poccuiickoii Dexneparum,
VYpanbckuii denepanbHblii yHUBEepcuTeT uMenn nepBoro [Ipesupenta Poccun b. H. Enbruna. -
ExatepunOypr : WUznarensctBo Ypanbckoro yHusepcurera, 2014. - 92 c. - ISBN 978-5-7996-
1198-9 ; To xKe [DnexTpoHHBIIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275962.
bummur, B. A. O6sekTHOE TporpamMmupoBanue B kinaccax Ha C# 3.0 / B. A. bwmr. - 2-e u3z.,
ucnp. - M.: Haunonansneiii Otkpeiteiii YHuBepcuter «MMHTYUT», 2016. - 391 c. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428945.
barypun, B. K. Teopust u meronosnorust 3ppekTuBHON HayyHON NEATENBHOCTH [DIEeKTPOHHBIN
pecypc] : Monorpadus / B. K. Barypusn. - M.: By3osckuii yue6nuk: MTHOPA-M, 2013. - 305 c. -
ISBN 978-5-9558-0302-9 (By3oBckwuii yueonuk), ISBN 978-5-16-006564-9 (MHDPA-M). - URL:
http://znanium.com/bookread?2.php?book=403679.
JlonoTHUTeIbHAS JTUTEpaTypa

CyxanoB, M. B. OcnoBsl Microsoft .NET Framework u si3p1ka nmporpamMmmupoBanus C#: yueGHOe
nocobue / M. B. Cyxanos, 1. B. bauypun, 1. C. Maiiopos; MunncTepcTBO 00pa30BaHMsI U HAyKH
Poccuiickoit  ®enepanun, DenepanbHOE TOCYJapCTBEHHOE AaBTOHOMHOE OOpa30BaTeIbHOE
yupexjaeHue  Bbicmiero  npodeccuoHanbHoro  obpasoBaHusi  CeBepHBId  (ApKTHUECKHUIA)
dbenepanbabli yHUBEpcUTET M. M. B. JlomoHocoBa. - Apxanrensck: UJ[ CADY, 2014. - 97 c. :
cxeM., Ta0u., ui. - bubmuorp. B kH. - ISBN 978-5-261-00934-4; To ke [DnexTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=312313.
IMon6ensckuii, B. B. f3pixk C#. ba3oBblil kypc: yuebHoe mocobue / B. B. Ilonbenbckuii. - M.:
®unancel u cratuctuka, 2011. - 382 c. - ISBN 978-5-279-03497-0; To ke [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=86074.
KoroB, O. M. f3pik C#: kpaTkoe OnucaHHe U BBEJIEHUE B TEXHOJOTMH MPOTrPAMMUPOBAHMS:
yuebnoe nocobue / O. M. Kotos; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit @eneparum,
VYpansckuii denepanbHblii yHuBEepcuTeT uMeHu nepBoro IIpesunenta Poccun b. H. Enbuuna. -
ExatepunOypr: M3narensctBo Ypansckoro yHusepcurera, 2014. - 209 c. - ISBN 978-5-7996-
1094-4; To xKe [DnexTponHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275809.
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I'ypukos, C. P. BBenenue B nporpammupoBanue Ha sizbike Visual C#: yuebnoe mocooue / C. P.
I'ypuxkoB. - M.:  ®opym: HHUIl HNHOPA-M, 2013. - 448 c. URL:
http://znanium.com/catalog.php?bookinfo=404441.
3aiinies, J{. B. Teopust u mpakTuka aprymenranuu: ydeobnoe mocooue / JI. B. 3aitnes. - M.: U]
®OPVYM, 2010. - 224 C. - ISBN 978-5-8199-0328-5 - URL:
http://znanium.com/bookread2.php?book=213680.

HNuTepHET-pecypcnbl
otdunmanehei cait Python http://www.python.org/;
http://www.numpy.org/;
http://www.scipy.org/;
http://www.matplotlib.sourceforge.org/;
biblioclub.ru — DBC «YHuuBepcuterckas OHOIHMOTCKA OHJIAWH» — 3JICKTPOHHAs OHOIMOTEKA,
o0OecreunBaroIIas TOCTYI BBICIIMX M CPEAHMX YYEOHBIX 3aBEJCHUN, MyOJUYHBIX OUOIHOTEK U
KOPITIOPAaTHBHBIX IOJIb30BaTElICH K HanOojee BOCTPEOOBAaHHBIM MaTepuanaM yu4eOHOH M HaydHOU
JTUTEPATyPBI IO BCEM OTPACISAM 3HAHHWKM OT BEAYIIMX POCCHICKUX M3MIATENIbCTB. Pecypc comepxut
y4eOHUKH, ydeOHbIC MOCOOMs, MOHOTpaduH, NMEPUONNICCKUE W3JaHHS, CIPABOYHUKHU, CIIOBAPH,
SHIUKJIOTICIIHH.
els.ulspu.ru  — caiit OBC Hayynas OuOnuoreka YIbSIHOBCKOTO  TOCYAapCTBEHHOTO
rnenaroruyeckoro ynupepcurera wumenn WM. H. VYiubsgHoBa, copepKamuMid CChUIKM Ha
oOpasoBarenbHbIE  (IJICKTPOHHO-OMOIMOTEYHBIE CHCTEMBI, KaTajor OWOJHMOTCYHBIX CalTOB,
METOJIMYCCKUE PEKOMEHIAIMN) W HAyYHBIE PECypchl (HAy4YHBIC JJICKTPOHHBIC OMOIMOTEKH,
HAyYHBIC AIICKTPOHHBIC U3AaTEIIbCTBA).
bibl.ulspu.ru - caiit Hay4HOU OHONMOTEKH YIIBSHOBCKOI'O I'OCYAAPCTBEHHOTO IEJArorHyecKoro
yHuBepcuteTa umeHn . H. YibsiHOBa, copepikaniye IeKTPOHHBIA KaTaJIOT KHUT U KYPHAJIOB.
DnekTponHas oubmnoreka nopraiga PODU http://www.rfbr.ru/,
Nudpopmanmonnas cuctema "EnuHoe OKHO JOCTynma K 00pa3oBarelbHBIM — pecypcam”
http://window.edu.ru/,
OnekTpoHHas OMOIMOTEKa MeXaHUKO-MaTeMarnaeckoro dakymnsrera MI'Y http://lib.mexmat.ru/,
OopasoBarenbHblii mpoekT A. H. Bapruna http://www.ph4s.ru/book _nano.html,
MexayHaponHblii  Hay4dHO-OOpaszoBarenbHbi  cailt  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.ntm EqWorld — mup matemaTuyeckux ypaBHEHHid. Y4eOHO-
oOpazoBarenpHas (U3MKO-MaTeMaThyeckass OUONIHOTeKa. DJNEeKTpOHHas OMOIMOTEeKa COAEPIKHUT
DjVu- u PDF-daiinbl y4eOHHKOB, Y4eOHBIX TOCOOMI, COOPHHMKOB 3aja4 W YIPAKHECHUH,
KOHCIICKTOB JICKIMi, MOHOTpaduii, CIPaBOYHUKOB M JHUCCEPTAIMA MO0 MaTEeMaTHKE, MEXaHUKE H
¢usuke. Bece MaTepransl IpHUCIaHbl aBTOPAMHU M YHTATEISIMU WITH B3sATHI U3 VIHTEpHETa (M3 WWW
apXMBOB OTKPBITOTO JIOCTYIIA),
DnexkTponHas oubmuoreka u3narenbersa "Bener" http://venec.ulstu.ru/lib/.
Wurtepret-Bepcust xypHana "Ycenexu ¢usndeckux Hayk" http://ufn.ru/.
WudopmannoHHO-CIIpaBOYHas U MMOMCKOBas cuctema http://www.phys.msu.ru/ opurmanbHbIil callT
¢dusnueckoro pakynbprera MOCKOBCKOTO TOCYIapCTBEHHOT'O YHUBEPCUTETA,
Hayunas snekmponnas 6bubiuomexa. Pexxum nocryma: http://elibrary.ru/defaultx.asp.




