depepasibHOE TOCyJapCTBEHHOE 610/pkeTHOe 06pa3oBaTesibHOe
yupexx/ieHHue BbIcLIero o6pa3oBaHusa
MockoBCKUM rocyiapcTBeHHbI M yHUBepcuTeT uMeHU M.B. JloMoHOCOBa

CDaKy'J'leET BBIYMCJIUTE/IbHON MaTeMaTUKU U KI/IGGpHETI/lKI/I
OUINAIIMI'Y B TI'. IVBHE

YTBEPXJIAIO
H.o. nupexTopa
8 1. Jlyone
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PABOYAA INTPOT'PAMMA AUCHHUIT/IUHBI
HauMmeHOBaHMe AUCUMIIIMHBI:
OpraHu3anus XpaHeHHUs U yIPaBJIeHUSA JaHHBIMHM B KPYIHBIX

HAY4YHBIX NPOEKTAaX

YpoBeHb BhICIIEro 06pa3oBaHMA:
Mazucmpamypa

HanpaBJle}me NOoATrOTOBKH / ClIenHuaJbHOCTb:

01.04.02 "MIpuknaagHas MaTeMaTUuKa 1 HHpopmaTtuka" (3++)

HanpaBsieHHOCTb (mpoduib):

MeToAbl U TEXHOJIOTUH 06p360TKl/l AAHHBIX B reTeporeHHbIX BbIYU CJIMTEJ/IBHBIX Cpeaax

®opma obyyeHUs:
OYyHas

Jy6na 2024



Pabouyass nporpamma JgucuunJIMHbL (Mojyssi) pa3paboTaHa B COOTBETCTBUM C
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
o6pa3oBaHus mno HanpaBiaeHutro noAarotoBku 01.04.02 "llpuknagHass MaTeMaTUKa W

MHPOpMaTHUKA" MporpaMMbl MaruCTpaTypbl B peJJlakliuu npukasza MI'Y ot 20 T.



1. Mecto gucuumInHbI (MoAyJs) B ctpykrype OIIOII BO:

JuvcuunarHa oTHOCUTCS K BapuaTuBHoM yactu OIIOTI BO.

2. BxoaHble Tpe6GOBaHUA AJ1 0CBOE€HUA AU CLUINJIMHBI (MOAYJIfA), NpeAgBapUTe/IbHbIE YC/I0BUA

(ecsu ecTh):

3. Pe3ysibTaThl 06y4YeHMs N0 AU CHUIIMHE (MOAYJIIO):

[l1aHupyeMblie pe3ysibTaThl 06yYeHHUs 10 JUCHUIUIHHE
(Moaysm0)

CopeprxaHue U KOJ

UHauKaTOop (MoKasaTeJib)

[l1aHupyeMbie pe3yJibTaThl 06y4YeHHUs 10

KOMIIeTEeHIUH. AOCTHKEeHHMS KOMNETeHIMH | AMCIMII/IMHE, CONPSKEeHHbIe C
WHAUKATOPAMH
AOCTHKEHHUsI KOMNeTeHIM i
CIIK-4. CriocoOHOCTb CIIK-4.1. Pa3zpabarbiBaer 3uaTh

pa3pabaThIBaTh CHCTEMHOE
1 IPUKJIA/IHOE
NporpaMMHOE 0OecreueHue
JUI KPYTIHBIX ITPOEKTOB,
HCIIOJIB3YSI TEXHOJIOTUH
pacrnpeaeaeHHbIX
napasuiebHbIX
BBIYMCIICHUH, METO/IOB
AHAIIMTUKU OOBIINX
JTAHHBIX, METO/10B
rJ1yOOKOI0o MallMHHOIO
o0y4deHus

CHUCTEMHOC U MPHUKJIATHOE
IporpaMMHoOe o0ecriedyeHmne
JUTSL KPYTIHBIX TIPOEKTOB,
HCIIOJIb3Ys TEXHOJIOTHH
pacrpeaeneHHbIX
napaulC/IbHbIX BBIUYMCICHUH,
METO/I0B aHAJTUTUKH
OOBIINX JTAaHHBIX, METO/10B
ri1y0OKOro MalmHHOr O
o0yueHus

[ToHsaTHA U KOHUenuus bosbuine
JlaHHble. OpraHy3alnus KOprnopaTUBHbBIX
XpaHUJIULL JaHHbIX. 3a/ja4H, YPOBHH,
CTpaTerus OpraHy3alyu MpoLeccoB
cbopa, PUAbTpALMH, BaJTUIALUH,
XpaHeHUs, 06paboTKH, aHa/IU3a
JaHHBbIX.

YMmerThb

[IpoBoauTh ynipaBsaeHue JaHHbBIMU B
006J1a4HOM cpejie, pacnpe/ieieHHble
ob6J1ayHble XpaHUIHUILA.

NmeTh NPpAKTHYECKHH ONBIT

PaboThbl ¢ pa3HBIMU POTOKOJIAMHU U
OLICHKH UX HpOH3BOIIPITCJ'IbHOCTPI B pa3m,1x
peKUMax paboThI

4. 06beM JUCUMIIJIMHBI COCTaBJIET 3 3.e., B TOM 4HCie 72 aKaJeMH4YEeCKMX 4acoB, OTBEJEHHBIX Ha
KOHTAaKTHYIO paboTy o0ydaromuxcs ¢ mpernoaaBaTeneM, 36 akaJIeMUYCCKUX YaCOB Ha CaMOCTOSITE/IBHYIO

paboTy 00yyarouMXxcs.




5. CogeprkaHue JUCHMILIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jesiaM) C
yKa3aHHeM OTBe/JleHHOI0 HA HUX KOJIMYeCTBa aKaJleMHYeCKHX YacoB U BUAbI y4eOHbIX

3aHATHH:

5.1. CTpyKTypa AMCUMIIMHBI (MOAYJ/is1) MO TeMaM (pa3jesaM) € yKa3aHUEM OTBeJeHHOro Ha
HHMX KOJIMYEeCTBA aKaJieMUYECKHX YaCOB ¥ BH/bl y4€GHbIX 3aHATHI (B CTPOrOM COOTBETCTBHH

C y4eOHBIM NJIAHOM)

HaumeHoBaHMe pa3jesioB ¥
TeM AUCLUMIIMHBI (MOAYJIA),

dopmMa npoMeKyTOYHOM
aTTeCcTalMy MO AUCHUNINHE

HoMuHa/IbHBIE TPy A03aTpPaThl
obGyyamwierocs

KoHTakTHas pa6ora

(pa6ora BO

B3aUMO/JEeMCTBUH C
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Paspen 1. ®aisioBble cUCTEMBI | 4 4 2 10 omnpoc
Y UX KJIaccub uKauus
Paspen 2. KopnopaTuBHbIe 4 4 4 12 onpoc
XpaHuaMLa AaHHbIX (Date
Warehouse).
Paspeun 3. PacnipesesieHHbIe 4 4 6 14 onpoc
CUCTEeMbI U XpaHUJIHULIA
JIAaHHBIX
Pazzen 4. Ynpasaenue 4 4 6 14 omnpoc
JIAaHHBIMU Ha NapaJijiesibHbIX
BbIYMCJIUTEJIbHbIX CUCTEMaX
Pazzen 5. YnpaBisieHue 4 4 6 14 onpoc
JIAaHHBIMH
B IpUJZ-Cpejie
Paspges 6. Buptyanusanus, 6 6 6 18 onpoc
o6/1a4HbIe LIeHTPbI XpaHEeHUS
JIAaHHBIX
Pazzen 7. Ynpasaenue 4 6 4 14 omnpoc
JlaHHBIMH
B 00J1a4HOM cpeje
Paspes 8. UnTerpayus 6 4 2 12 onpoc
pacrnpe/ie/IeHHbIX U
napaJijie/IbHbIX BbIYUCTIEHUH,
TeXHOJIOT UM Bosblux
JIQaHHBIX AJ1 KPYTTHBIX
Hay4YHbIX IPOEKTOB, BKJIIOYas
NPOEKTHI KJ1acca MeracameHc.




[pyrue BUbI

CaMOCTOSITeJIbHOU paboThl —

(oTCYyTCTBYIOT)

[IpoMexxyTO4YHasi aTTeCcTal usl
(3x3aMeH)

HUToro

36

36 36 108 —

5.2. Coaep:xaHue pa3jesoB (TeM) AU CHUILINHbBI

Nen/m | HaumeHoBaHMe pa3jesioB (TeM) CopeprxkaHue paszeoB (TeM) AUCLUIIIMH
JUCLUIIJIMHBI
1. Pazzen 1. ®aitsioBble cUCTEMBI U UcTopuyeckue acrieKTbl OpraHU3aliuy XpaHeHus
UX KJIacCUP MKaL U JlaHHbIX, GaNI0BbIe CUCTEMBI, 6a3bI JJAHHBIX,
Bosiblive JaHHBIE, MHOTOYPOBHEBbIE XPaHUJIULIA
JIaHHbIX
2. Paspen 2. BoJsiblive JaHHBIE, [ToHsaTua u KoHuenuua bosbliyve JaHHbIE.
KOpPIopaTHBHbIE XpaHUJIUILA OpraHusanusi KOpnopaTUBHbIX XpaHUJIUIL]
naHHbIX (Date Warehouse). JlaHHbIX. 3a/1a44, YPOBHH, CTpaTerus OpraHu3anuu
npoieccoB c6opa, pUabTpaL UK, BaJU ALl UH,
XpaHeHwus1, 06paboTKH, aHAIM3a JAHHBIX.
3. Paspgeun 3. PacnipesesieHHble PacnipesiesieHHble CUCTEMbI, OCHOBHbIE ITPUHIUIIbI
CHUCTEMbl ¥ XpaHUJIMLIA AAHHbIX v napagurmsel. Knaccudukanus cucrem
pacrnpe/ie/IeHHbIX BbIYMCJIEHUHN U XPaHUJIHULL
JIQHHbIX
4. Pasgeu 4. YnipaBiieHue JaHHBIMHU Knaccudpukanusa v 0630p napasjiesbHbIX
Ha napaJijieJibHbIX ¢$aiI0BbIX CUCTEM, ONTUMU3ALUSA PabOThI C
BbIYMCJIUTEJIbHBIX CUCTEMAX JIAHHbIMU Ha CYNEepKOMIIbIOTEPax
5. Pazzen 5. YnpaBieHue JaHHBIMU Tpe6oBaHus AJi cepBUCOB JJaHHBIX. CUCTEMBI
B IrpuU/i-cpeJe. XpaHeHUs JaHHbIX. Cneguduka paboThl €
JlaHHBIMHU B rpuj-cuctemax. 063op cucrtem
yIpaBJieHUs JaHHbIMU B TPU/-CUCTEMAX.
6. Paspges 6. Buptyanusanus, BupTyanusanus, o61auHble NJaaTGOPMBbI.
o6J1a4HbIe IIeHTPbI XpaHEeHHUSs O6/1a4yHbIe TEXHOJIOTUU: KOHLIEMLUs, MO IeJIH,
JIQaHHBIX apxuTeKkTypa. TeXxHOJI0TUU U cUCcTeMBbI PaboThI C
JIAaHHBIMU B 06J1a4HbIX LJeHTPaX XpaHeHusl
JIaHHbIX.
7. Pazzen 7. YnpaBisieHUe JaHHBIMHU YnpaBJieHHe JaHHBIMU B 06J1a4HOM cpe/ie,
B 06J1a4HOM cpeje. pacnpe/iesieHHble 06J/1auHble XpPaHUJIULLA.
[Ipo6s1eMbl 1 MeXaHU3MBbI UHTET pallUU 06J1a4HbIX
UHO PaCTPYKTYP.
8. Pasgen 8. UnTerpayusa UHTerpayus pacnpezeeHHbIX U apaJijie/ibHbIX

pacnpe/ie/IeHHbIX U
napaJijieibHbIX BBIYUCIEHUH,
TEeXHOJIOTHH BoJIbIIMX JaHHBIX
JUIsl KpYITHbIX HAY4YHbIX IPOEKTOB,
BKJIIOYasi MPOEKTHI KJlacca
MeracameHc.

BbIYMCJIEHUH, TEXHOJIOTUH BoJIbIINX JAaHHBIX AJiS
KPYMHbBIX HAY4YHbIX MPOEKTOB, BK/JIKYas MPOEKThI
KJacca MeracarieHc. HoBble pelueHus U
nepcreKTUBbI B 00paboTKe JaHHbIX.




6. ®oup oueHouHbIX cpeacTB (POC, oLleHOYHbIE U METOAUYEeCKHE MaTepHaJibl) JUJIs OlleHUBAHUSA
pe3ybTaTOB 00y4eHHUs N0 AUCLUIIIMHE (MOyJ110).

6.1. TunoBnble KOHTPOJIbHbI€ 3aJaHHUA HWJIKX HHbIE€ MaTepHaJibl AJid IPOBEAECHHUA TEKYLUIETr0o KOHTPOJIA
ycneBaeMoCTH

[IpuMepsl T€M I yCTHOTO ompoca:

1. Kakue 3as1aum pematot paisioBble CUCTEMbI?

2. Kakumu xapakTepucTukaMu MoryT 06/1aAaTh ¢paioBble CUCTEMbI?

3. Yem Data Warehouse oTsiMyaeTcss oT 6a3bl JAHHbBIX

4. KakoBbl 0CHOBHBIe NpUHIIUNBI TocTpoeHuss Data Warehouse.

5. [lepe4yucinTe NpUYMHBI UCIIOJIB30BAaHUSA pacnpe/ieIE HHbIX CUCTEM XpaHeHHS.

6. [Ipo61eMbl 9KCIJIyaTalMy pacnpe/ie/IE HHbIX CUCTEM XpaHEeHHUs.

7. OnuuurTe NPUHLMIIBLI TIOCTPOEHHUS U UCNOJIb30BaHUSA pacnpe/ie/IEHHbIX CUCTEM XpaHeHUs.
8. OnuuMTe Ha3HAYeHHKe U MPUHILUN PpaboThl MapasielbHbIX GaloBbIX CUCTEM.

9. [lepeunciiuTe OCHOBHbIE XapaKTePUCTUKHU NapasliesbHbIX GpaiIOBbIX CUCTEM.

10. OnuumuTe Tpe6OBaHUA C CUCTEMaM XpaHeHUs JJaHHbIX B TPUJ,

11. B uém 3akutouaeTtcs cneyudpuka paboThl C JAHHBIMU B TPUJL-CUCTEMAX.

12. OnumuTe NPUHLMNBLI paboThl 06/1a4HOM CUCTEMbI XpPaHEHUS JAHHBIX.

13.  OnuumuTe NpUHLMI UCIOJIb30BaHUsA 6a3 JaHHbIX B 06J1aKe.

14. Kakue TpyJHOCTH BO3HUKAIOT pU paboTe ¢ 6a3aMU JJaHHbBIX B 00J1aKe.

15.  OnuuuuTe Ha3HAaYeHUe U PUHLIMII UCII0JIb30BAHUSI MHOTOYPOBHEBbIX CUCTEM XpaHEHMUS
JlaHHBIX.

16.  KakoBbl OCHOBHbI€E NPUHIIUIBI TOCTPOEHHUSI MHOTOYPOBHEBbIX CUCTEM XPaHEHHMUS.

17.  IlepeuucauTe npo6JeMbl BOSHUKAOILMeE [IPU NepeJjaye JaHHbIX B paMKaX MHOTOypPOBHEBbIX

CUCTEM XpaHEeHHMUSI.
18. YeM xapakTepu3yrTca bosibliive JaHHbIe C TOYKU 3peHUSA UX XpaHEeHU .
19.  Kakwe CcJI0’KHOCTHY BO3HUKAIOT IPY XpaHEHUH U aHa/u3e ¢ boabmux JaHHbIX

6.2. TunoBbie KOHTPOJIbHBIE 3a/1aHU A UJIM HHbI€ MaTEepUaJIbl AJid IPOBEACHUA
ﬂpOME)KYTOqHOﬂ aTTeCTallii 0o AU CHUIIJIMHE, KPUTEPUH U IKAJIbl OU€HUBAHUA

Bomnpocel kK 9k3aMeHy
1. Xpanenue naHHbIX. PU3MYECKUE NPUHUUIIBI XPAHEHUS JaHHBIX. DKOHOMUYECKUE ACIIEKThI

XpaHEHHUs JaHHBIX.

2. Ilepenaya naHHpIX. PU3MYECKUE NPUHIMIIBI IEPEIAYH JAHHBIX. DKOHOMHYECKHE aCIIeKThI
nepeaavyu JJaHHbIX.

be3onacHoCTh JaHHBIX. ACIEKTHI JOCTYIHOCTH, €JOCTHOCTHOCTH, KOH(PHICHIIMATBHOCTH.
daiiytoBbie cucTeMbl. X Ha3HaYeHHEe B 0COOEHOCTH.

XapakTepuUCTHKU (PailJIOBBIX CHCTEM.

Cucremsl xpanenus Data Warehouse. IX Ha3HaueHHe U OCOOCHHOCTH.

PacnipenienéHnble CUCTEMBbI XpaHEHHS JJaHHbIX. [[pUHLMITBI TOCTPOEHUS U UCIIOIb30BAHMUS.
[TpoGiembl SKCILTyaTallMd U MCIIOJIb30BAHUS PACIIPEACIEHHBIX CUCTEM XpaHEHHSI.

9. Ha3navenue u npuHIUIT PabOTHI MapauieabHbIX (HAHJIOBBIX CHCTEM.

® NNV AW

10. OcHOBHbIE XapaKTEPUCTHKHU MapasuiebHbIX (pailJIOBbIX CHCTEM.
11. Xpanenue 1aHHBIX B IPUI-CUCTEMAX.

12. YipaBienue 1aHHbIMU B I'PUJI-CUCTEMAX.

13. be3onacHOCTh JaHHBIX B I'PU-CHCTEMAX.



14. O6nauHble CHCTEMbI XpaHEHUS JIaHHBIX.

15. IIpoTokobl epeiaun JaHHBIX.

16. Ucnonb3oBaHue 6a3 JaHHBIX B 00JIAYHBIX Cpejiax.
17. MHOroypOBHEBBIE CUCTEMbI XpaHEHHUS JIaHHbIX.
18. Ilepenaya 1aHHBIX B paMKaX MHOTOYPOBHEBBIX CUCTEM XpaHEHHMS.

19. bonplve 1aHHBIE C TOYKH 3pEHUs CUCTEM XpaHCHU .

[IpuMepHbIe TEMbl CEMUHAPCKUX 3aaHUIM
1. Hactpoiika ¢aiinoBbix cuctem. OLeHKa UX TPOU3BOAUTEIBHOCTH B Pa3HBIX peKUMax pabOTHI.

2. Ilepenaua nanubix. PaboTa ¢ pa3HBIMH IPOTOKOJIAMHU U OLIEHKA UX POU3BOAUTEILHOCTH B

pa3HBIX peKUMaX pabOTHI.

3. PaGota ¢ naHHBIMH B pacnpeaenéHHON cpene: paboTa ¢ (aiIoBbIM KaTaloroM.

&>

Pabota ¢ 1aHHBIMM B pacnpene€HHON cpejie: nepeiaya JaHHbIX, OLICHKA

NPOU3BOAUTEILHOCTH B PAa3HBIX PEKUMax pabOTHI.

® N

PaGota ¢ qaHHbIMH B 00IaUHBIX Cpeaax.
Pa6ora ¢ bonpmumu faHHBIMA.

PaboTa ¢ 1€HTOUHBIMH CUCTEMaMH XPaHEHUSI JTaHHBIX.
PabGora ¢ naHHBIMU B paMKaX MapauleabHBIX (ailIoBBIX CUCTEM.

IIKAJIA U KPUTEPUU OLIEHHMBAHUA pe3yabTaToB 06ydyeHus (PO) nmo aucuunauHe

OueHka | 2 (He 3a4TeHO) 3 (3auTeH0) 4 (3a4yTeHO) 5 (3auTeHo0)
BU/IbI
OLIeHOYHBIX
CpeACcTB
3HaHMA OTtcyTcTBUE ®parmMeHTapHbIe 061 Me, HO He CdopmupoBaHHbIE
(8udwut 3HaHUMU 3HaHUA CTPYKTYpPUPOBaHHbIE | CUCTEMaTUYeCKHe
OYEHOYHBIX 3HaHUA 3HaHUA
cpedcme: onpoc,
mecmbl)
YMmenus OTcyTcrBHe B nesiom ycniemHoe, | B nesiom ycneluHoe, YcnelwHoe
(8udwut YMeHUH HO He HO coiepxKaliee cUucTeMaTH4yecKoe
OYEHOYHBIX cUcTeMaTH4yecKoe | OTZeJIbHble TPo6esbl yMeHHe
cpedcma: yMeHHe yMeHHUe (JonycKaeT
npakmuyeckue HETOYHOCTH
3adaHus) HeNpUHLUMIIHAJIbHOIO

XapakTepa)

HaBbiku OTtcyTcTBUE Hasnuue B nesiom, CdopmupoBaHHbIE
(B1apgenus, HaBbIKOB OT/leJIbHBIX cbopMHUpOBaHHbIE HaBbIKH
OMNBIT (Bs1azeHMH, HaBBbIKOB (Ha/IMyMe | HaBbIKH (BJaJeHUs), (B1agenus),
AesATeJbHOCTH) onbiTa) ¢dparmeHTapHOIO HO HMCIOJIb3yeMble He NpUMeHsieMble
(8udwt omnbITa) B aKTUBHOHM ¢popme NPy pelleHur
OYEHOYHbIX 3ajiay

cpedcms:




8bIN0OHEHUE U
3awuma
Kypcosoll
pabomsl, omyem
no npakmuke,
omyem no HUP
um.n.)

7. PecypcHoe obecnieuenue:
7.1. IlepeyeHb OCHOBHOM M IONOJTHUTEILHOH JIHTEPATYPbI
OcHoBHas quTepaTypa
1. The Grid: Blueprint for a New Computing Infrastructure (The Elsevier Series in Grid
Computing),
Ed. by by Ian Foster and Carl Kesselman, 675 pages, 1998, ISBN-10:1558604758, ISBN-13:978-
1558604759
2. LHC Computing Grid, Technical Design Report, The LCG TDR Editorial Board Chair J. Knobloch,
Project Leader L. Robertson, LCG-TDR-001, CERN-LHCC-2005-024, 20 June 2005.
3. A Globally Distributed System for High Energy Physics Computation: Job, Data, and Information
Handling for High-Energy Physics
by Gabriele Garzoglio, 208 pages, 2009, ISBN: 978-3639165067.

JlonosHuTenpHas auTEpaTypa

1. W.J1. Kornsapog, "Ceru rpun", usa. "Cepus [1puknagnas nnpopmatuka. Hayunsie craten", 2013
r., [SBN:978-5-457-38763-8

7.2. Ilepeyennb JIUIE€H3UOHHOI'0 nporpaMMHOro oGecrneyeHusl, B TOM qyuciae
OT€4Y€CTBEHHOro nNpou3BoACTBa

[Ipy peanusanuu JUCLHUIJIMHBI MOXeT ObITh MCIOJIb30BAaHO CJle/lyilollee MporpaMMHoOe
obecreyeHue:

1. Onepaunonnas cucrema Ubuntu 18.04.

[Tporpammusiii mpoaykT Dev-C++ Bloodshed Software

[Tporpammusrii npoaykt CodeBlocks The Code::Blocks Team

[Tporpammusiii npoaykT Free Pascal 3.0.0 Free Pascal Team

[Tporpammusrii npoaykt Python 3.5.1 (64-bit) Python Software Foundation

No v oA oo

.3. IlepeyeHb npodeccHoOHA/NbLHBIX 623 AAHHBIX U HHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM
1. http://www.edu.ru — mopra;s MunicTepcTBa 00pa3oBanus U Hayku PD

2. http://www.ict.edu.ru — cucrema ¢denepanpHpix oOpa3zoBarenbHbIX ToptanoB «UKT B
o0Opa3oBaHU»

3. http://www.openet.ru - Poccuiickuii moptan oTKpeITOro o0pa3oBaHus

4. http://www.mon.gov.ru - MunucTepcTBo o0pa3oBanus U Hayku Poccuiickoit deaepanuu

5. http://www.fasi.gov.ru - ®enepanbHOE areHTCTBO MO HAyKe M MHHOBALMAM



7.4. IlepeyeHb pecypcoB UHGOPMALMOHHO -T€/IECKOMMYHUKALMOHHOM ceTH «UHTEepHeT»
1. Math-NetRu [3s1eKTpoHHBIH pecypc] : 0OLEpPOCCMHCKUM MaTeMaTHYeCKMH mnoptan /
Maremaruyeckuii MHcTUTYT uM. B. A. CreksnoBa PAH ; Poccuiickass akajgemuss Hayk, OTjesieHue
MaTeMaTHYeCKUX HayK. - M. : [6. u.], 2010. - 3arJ1. c TUTYJL. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YHuBepcuTeTckasg 6ubsivoreka Online [J/1eKTpOHHBIM pecypc| : 3JIeKTpOHHast GUOJIMOTEeYHas
cuctema / 000 "Jupekt-Meaua" . - M. : [6. n.], 2001. - 3arn. ¢ TuTya. 3kpaHa. - b. .  URL:
www.biblioclub.ru
3. YuuBepcasibHble 6a3bl AaHHbIX East View [dsiekTpoHHbIN pecypc] : uHopMaluoHHbIH pecypc / East
View Information Services. - M. : [6. u.], 2012. - 3arJi. ¢ TUTYJI. 3KpaHa. - B. 11.
URL: www.ebiblioteka.ru
4. HayyHnas anektpoHHas 6Gubsuoreka eLIBRARY.RU [dnexkTpoHHbIH pecypc] : MHGOPMALMOHHbBIH
noptas / 000 "PYHIB" ; CankT-IleTepOyprckui rocyiapcTBeHHbIA yHUBepcUTeET. - M. : [6. u.], 2005. -
3arJ. ¢ TUTYJL. 3KpaHa. - b. 11.
URL: www.eLibrary.ru

7.5. OnucaHue MaTepHaJIbHO-TEXHUYECKOro o6ecne4yeHusl.

®uman MI'Y B r. JlyGHe, OTBETCTBEHHBIN 3a peanu3aruio JAaHHON [IporpaMmel, pacnosaraer coOTBET-
CTBYIOLIEH MaTepHalbHO-TEXHUYECKON 0a30M, BKIIOYas COBPEMEHHYIO BBIYMCIMTEIBHYIO TEXHUKY, 00b-
€IMHCHHYIO B JIOKAJIbHYIO BHIYMCIIUTEIBHYIO CETh, UMEIOLYI0 BbIX0J B MHTepHeT. Mcnonw3yloTes cnenu-
AJIM3UPOBAHHBIC KOMITBIOTEPHBIE KJIACChl, OCHAIIEHHBIE COBPEMEHHBIM 000Dy IOBAHUEM.

MarepuanbHas 0a3za nojapasaeneHus COOTBETCTBYET ACHCTBYIOLMM CAHUTAPHO-TEXHHUYECKUM HOPMaM U
obecrieurBacT MPOBEACHUE BCEX BHJIOB 3aHATHH (1a0OpaTOpHOM, MPaKTHUECKOH, AMCLUUIUIMHAPHOW M
MEKAUCUUIIMHAPHONW MMOJNOTOBKH) U HAYYHO-MCCJIEI0BATEILCKOW padoThl 00y4alommXcs, MpeaycMoT-
PEHHBIX Y4EOHBIM IJIAHOM.

8. Meroanyeckne peKOMEHIAHH 110 OPraHH3ANHH H3YYeHHs! THCIHILTHHBI
8.1. ®opMbI ¥ METObI NPENOAABAHUA AU CIUILINHBI

(mepe4yucASIOTCS B COOTBETCTBUU € Tabmuen 5.1.)

Hcnonb3yembie GOpMBI U METOABI O0YUCHHUSA:

JCKLHUH

CEMHHAPCKUE 3aHATUS

camocTosTeNbHasl padoTa CTYCHTOB.

B nporiecce npernogaBanus AUCUUILUIMHBI ITPENoaBaTelb HCIIOJIb3YeT KaK KiaccHueckue (opMbl 1
METO/1bI 00 yueHHS (JIEKIIMU U CEMUHAPCKHUE 3aHATUSA), TAK U AKTUBHBIE METO/IbI 00 yUEHHUS.

[lpy mnpoBeaeHMM JIEKIIMOHHBIX 3aHATHH IpenojaBareib HCIOJB3YeT ayAHOBH3yalbHBIEC,
KOMITBIOTEPHBbIE U MYJbTUMEAUMHbBIE cpelcTBa OOydeHUs, a TaKkKe JIEMOHCTPAlMOHHbIE U HATJISAHO-
WJLTIOCTPAlMOHHBIC (B TOM YHCIIE pa3aTOYHbIC) MaTepPHAIIBL.

CeMmuHapcKue 3aHsATHsL TPOBOJATCA B (hopme npolOiieMHON CHTYallMM, KOrJa HEKOTOPBIH acHekT
pacCMOTPEHHONW TEMbl M3/araeTcs InpenojasareneM Oosnee mnoapodHo. Yacts uHbopmanuu
KOHCIIeKTUpYyeTcs. bonbiias yacth BpeMeHM BblfelleHa Ha paboTy C HMCIOIb30BAHMEM KOMITbIOTEPHOM
TEXHUKHU U IPOrPaMMHOr0 00€CreueHus.

B pamkax Kypca HCHOJB3YIOTCS aKTHBHBIC M WHTCPAKTHBHBIC METOAbI OOyueHHs B Ipolecce
npoBeeHus 3aHATHH. OCHOBHBIMU OCOOEHHOCTSIMU MHTEPAKTUBHBIX 3aHATHH SIBISIIOTCS MHTEPAKTUBHBIC
NPaKTUYECKHE YIPAaXKHEHUS U 3aJaHHsI, KOTOPbIE BBITOJHAIOTCS 00yJaloIMMHUCS HE TOJBKO U HE CTOJIBKO
Ha 3aKperieHre U3y4eHHOI 0 MaTepuasa, HO U Ha CAMOCTOSITe/IbHOE U3y4YeHHE HOBOIO.

8.2. MeTojuuecKkue peKOMeH/IaluH NpernojaBaTesito

[lepen HauamomM wu3yuyeHUsS IUCHUIUIMHBI IMPENOAABATENb JODKEH O3HAKOMUTb CTYACHTOB C
BUJIaMU y4eOHOH M CaMOCTOSTENIbHOI paboThl, MepeuHeM JIMTepaTypbl 1 HHTEPHET-pecypcoB, (Gopmamu
TEKYIIEH U NPOMEKYTOYHOM aTTECTAllUK, C KPUTEPUSMU OLEHKU KAayeCcTBa 3HAHUM U1l UTOrOBOM OLEHKH



110 JUCLUILIIMHE.

[Ipu npoBeaeHuM ek, NpenoaaBaTeb:

1) popmynupyeT TeMy | Lelb 3aHATHS,

2) u3jaraeT OCHOBHbIE TEOPETUYECKHUE MTOJIOKEHUS;

3) ¢ MOMOIIBIO MYJIBTUMEAMHHOr0 000py10BaHHS W/WIIN MO/ 3aITMCh AACT ONPEACICHHS OCHOBHBIX
MOHATUH, pacdeTHbIX (GopMyiI;

4) npoBOAMT NMPUMEPHI U3 OTEUECTBEHHOTO U 3apYOEKHOr0 OIbITA, 1a€T TEKYIHE CTATUCTUYECKUE
JTAHHBIE JIJIS1 HATJIIHOTO M 00pa3HOro Npe/ICTaBICHUS U3y4aeMoro MaTepualia;

5) B KOHIIE 3aHATHSA 1a€T BOMPOCHI I CAMOCTOSTEIIBHOTO U3Y4YCHHS.

Jns ceMMHapCKUX 3aHATUN

[ToaroroBka K NpPOBEACHUIO 3aHATUN INMPOBOAUTCA peryisipHo. OpraHuzanus IpernojaBaTenem
CEMHHAPCKUX 3aHATUI JOJDKHA YIOBIETBOPATH CIECAYIONIMM TPeOOBAaHUS: KOJMYECTBO 3aHATUH JOJDKHO
COOTBETCTBOBATh YyUeOHOMY IUIaHY NPOTpaMMBbl, COJICPKAHUE TUIAHOB JIODKHO COOTBETCTBOBATH
nporpamMme, IJiaH 3aHsATHH JOJDKEH CO/IepiKaTh IepeyeHb PacCMaTPUBAEMbIX BOIIPOCOB.

Bo Bpemsi ceMHHApCKHX 3aHSATUH MCHONB3YIOTCS CIOBECHBIE METO/AbI 00ydeHus, kak Oecena u
JUCKYCCHS, YTO TMO3BOJIIET BOBJICKATh B y4EOHBIN MPOIECC BCEX CAylIaTeNIel U CTUMYJIUPYET TBOPYEC KU
MOTEHIIHAJ 00Y4arOIIUXCSl.

[Ipy MOAroTOBKE CEMHMHApPCKOMY 3aHSATHIO IPENoJaBaTel0 HEOOXOAMMO 3HAaTh IUIAH €ro
NPOBEACHUS, MpoAyMaTb (OPMYJIMPOBKH U COJEp)KaHUE Y4eOHBbIX BOIPOCOB, BBIHOCHMMBIX Ha
o0CyXKaeHHE.

B Hauane 3aHsATHS mpenojaBarelb JOJDKEH PACKPHITH TEOPETHUECKYI0 U IPaKTHYECKYIO
3HAYUMOCTb TEMBbl 3aHSTHUS, ONPEACIUTh MOPSAOK €ro INMPOBEICHUS, BpeMs Ha OOCYKICHHME Ka)I0ro
yuebHoro Bompoca. B xozae 3aHATHS clieflyeT JaTh BO3MOXHOCTh BBICTYIIMTH BCEM JKEIAIOIIUM U
NPEJIOKUTD BHICTYIIUTH TEM CIIYLIATENISIM, KOTOPbIE MPOSBISIOT TACCUBHOCTD.

IlenecoobpasHo, B Xxone 00CykJ1eHUsE Y4eOHBIX BOIPOCOB, 3a7aBaTh BBHICTYMAIOIIUM U ayJAHUTOPHH
JIONOJTHUTENBHBIE U YTOYHSIOMINE BOMIPOCH! € IEJIbI0 BBISCHEHHS UX MO3UIHIH 110 CYLIECTBY 00CYKIaeMbIX
npobieM, a TaKKe TMOOUIPATh BBICTYIUIGHHE C MEcTa B BMJC KpaTKMX jononHeHuil. Ha 3anaTusx
POBOAUTCS OTPAbOTKA MPAKTHUECKUX YMEHUH 110J] KOHTPOJIEM IPEernojaBaTess

8.3. MeTtoauyecKkue peKOMeHJALMHM CTyJEeHTaM MO0 OpPraHU3alUMU CaMOCTOSATEe/IbHOU
paGoThl.

[Tpuctynas xk M3y4eHUI0O HOBOW y4eOHON IUCLUMIUIMHBI, CTYACHTHI JOJKHBI O3HAKOMUTHCS C
y4ueOHOH mnporpamMmoi, y4eOHOM, HaAydYHOW M METOAMYECKOH JMTEepaTypoil, UMerolieics B Oubinmuoreke
YHUBEPCUTETA, BCTPETUTHCA C IIpernojaBaTelieM, BeIYLIMM IUCLUMIUIMHY, I[ONYy4UTh B OuOIMOTEKE
pPEKOMEHJOBaHHbIE YUYEOHMKH M  Y4eOHO-METOJMYECKHE TMOCOOMS, OCYIIECTBUTh 3alHCh Ha
COOTBETCTBYIOIIUH KypC B Cpejie 2JIEKTPOHHOr 0 00y4eHHsl YHUBEPCUTETA.

['nyOuHa yCcBOGHMS JUCLUMILIMHBI 3aBUCHT OT AaKTHBHOM M CHCTEMAaTU4YECKOH pabOThlI CTyJEHTA Ha
JeKIUAX M TPAKTUYECKUX 3aHATHAX, a TaKKe B XOJ€ CaMOCTOATEIbHOW padoThl, MO H3YYEHHIO
PEKOMEH/10BAaHHOM JTUTEPATYPBHI.

Ha nexkuusx BaKHO COCPEAOTOYMTH BHHUMAHHE Ha €€ COJACPKAHHUU. IDTO TOMOXKET JydIle
BOCIIPUHUMATL Yy4e€OHBI MaTepuaa U YSCHUTh B3aUMOCBA3b IpodJieM 1o Bced aucuuiuimie. OCHOBHOE
CojIepKaHUE JICKIIMH 11esIecoo0pa3Hee 3aNUChIBaTh B TETPAJAH B BH/IC KIKOYEBBIX (hpa3, MOHATHH, TE3UCOB,
0000111eHH#1, cXeM, OMOPHBIX BbIBOOB. HeoOxoaumo obpamaTh BHUMaHWE HA TEPMHUHBI, (POPMYJIMPOBKH,
pacKpbIBAlOIIME COACPKAHUE TEX MJIM MHBIX SBJICHMHM U INPOILIECCOB, HAYYHBIC BBIBO/BI U MPAKTHUYECCKUE
pexkoMmenaanuu. JKenaTeabHO OCTaBIsATH B KOHCHEKTaX I10JiA, HA KOTOpBIX JeJaTh IIOMETKU U3
PEKOMEH/I0BAaHHON JIUTEpaTyphl, OMOJHAIOLICH MaTepual IMPOCIYyHIAHHOM JIEKIMH, a TakKKe
MOAYEPKUBAIOIIME 0COOYI0 BaKHOCTh T€X MJIM MHBIX TEOPETHYECKUX MONOKEeHUH. C Lenplo ysSCHEHHS
TEOPETUYECKUX MOJIOKEHHH, pa3pelIeHUus CHOPHBIX CUTyalUid HEOOXOAMMO 3a/aBaTh MPENOAaBATENIO
YTOUHSIOIIME BOMPOCHL. Jlis 3aKperieHus: coaepKaHus JIEKUMU B NaMATH, HEOOXOAMMO BO BpeMs
CaMOCTOSATEJIbHOM pPabOThl BHUMATEJIBHO IPOYECTh CBOM KOHCHEKT U JONOJHUTH €ro 3anucsiMu U3



y4eOHUKOB M PEKOMEH/1I0BaHHOH JIuTepaTypbl. KOHCIIEKTHpOBaHHE YHTAEMBIX JISKIIMH U MX IOCIIE YIoLast
nopaboTka crocodcTByeT Oosee rirydOKOMY YCBOCHHMIO 3HAHUM, M MOJITOMY SIBIISIFOTCS Ba)XHOH (opMoi
yueOHOIi 1esTeTbHOCTH CTYACHTOB.

MeTtoauyeckue yKazanus 1151 CAMOCTOATEIbHOH padoThl 00y4alouXcs

[IpoyHoe ycBOEHHUE M AOJTrOBPEMEHHOE 3aKperieHue ydeOHOro marepuana HEeBO3MOKHO 0e3
IPOIyMaHHON caMOCTOsATeNbHOM padoTel. Takas pabora TpeOyeT OT CTyAeHTa 3HAUMTEIbHBIX YCHIINH,
TBOpPYECTBA U BBICOKOM OpraHu30oBaHHOCTU. B Xoje camocTosiTe/lbHOW padoThl CTYAEHTHI BBINOJHSIOT
CIICAYIOIME 3aJa4yu: J0opaldaThIBAIOT JIEKLUH, M3YyYalOT PEKOMEHJIOBAaHHYIO IJUTEpaTypy, TOTOBATCSA K
NPAaKTUYECKUM 3aHATUSAM, K KOJUJIOKBUYMY, KOHTPOJIbHBIM padoTaM IO OTAEIbHBIM T€MaM JUCHHUIUIMHBIL.
[Tpu sTom >¢dexTHBHOCTL yueOHOI AEATEIBHOCTH CTYJEHTAa BO MHOIOM 3aBHUCHT OT TOrO, Kak OH
pacropsIAIICs BBIICIEHHBIM ISl CAMOCTOSTEIBHON pabOThI 010/ 1KETOM BPEMEHHU.

PezynbTaToM caMOCTOATENbHON pabOThl SIBISETCA MPOYHOE YCBOEHHE MATEpPHAJIOB IO INPEAMETY
COTJIaCHO MPOrpaMMbl JUCUHUIUTHHBL. B utore 3Toit paboTsl hopMupyroTcs npodeccuoHaabHbIe YMCHUS
KOMIIETEHLIUH, PA3BUBAETCS TBOPYECKHUH MMOX0/] K PELICHUIO BO3HUKIIUX B XO/€ y4eOHOH JesTenbHOCTU
npoOJIEMHBIX 3a/1a4, MOSABIAETCS CAMOCTOSTEIbHOCTH MBIILITICHHS.

Pemenue 3anay

[Ipu caMoCTOATEILHOM pEIICHUN 3a/1a4 HYKHO 0O0OCHOBBIBATh KaX/Iblil ATall PELICHUs, HCXOs U3
TCOPETHUYECKUX TOJOKEHUH Kypca. Ecu cTy1eHT BUAMT HECKOIBKO MyTeH peiieHus mpobiiemsl (3a1aun),
TO HY)KHO CPaBHUTb MX M BbIOpaTh caMblii paliMoHasbHBIN. [Tose3H0 10 Hayana BbIYUCIEHUNH COCTABUTH
KpaTKHii NIJIaH pelIeHus NpodiieMsl (3a1aum).

Pemenne mnpoOiieMHBIX 3a7ady WM TNPUMEPOB CIEIyeT H3JaraTb MOAPOOHO, BBIYMCICHHUS
pacnonaraTb B CTPOrOM IMOPSIKE, OTEJIsAsI BCIIOMOraTeIbHbIC BBIYUCICHUS OT OCHOBHBIX. Pemenus npu
HEOOXOMMOCTH HYKHO COITPOBOK/IaTh KOMMEHTAPUSAMHU, CXEMaMH, YEPTEKAMU U PUCYHKAMH.

Cienyer IOMHHTb, YTO pEUIEHHE KakJA0M y4yeOHOM 3ajauyu JIOJDKHO JIOBOJMUTHCSH 10
OKOHYATEJIbHOI'0 JIOTHYECKOI'0 OTBETA, KOTOPOro TpedyeT yCcI0BHe, U M0 BO3MOKHOCTH C BBIBOJIOM.

[Tony4yeHHbIN OTBET CIEAYET MPOBEPUTH CIOCOOAMM, BHITEKAIOIMMH M3 CYILIECTBA JAHHOH 3a1auH.
[Tone3no Takxke (eciM BO3MOXKHO) pEHIaTh HECKOJIBKHMM CHoco0aMM W CPaBHHUTH IOJyYCHHBIC
pe3yJIbTaThl.

Pemienue 3agad JaHHOTO THUIA HYKHO MPOJOJDKATH 0 MPUOOPETCHHs] TBEPABIX HABBIKOB B HMX
pELICHHH.

3ajmaya — 9TO ILe/ib, 3aJaHHAs B ONPEACIICHHBIX YCIOBHSX, PEIICHUE 3aJa4d — IPOLECC
JOCTHKEHHSI TOCTABJIEHHOM L[E€JTH, TOMCK HEOOXOAMMBIX Il 3TOI'0 CPEJICTB.

AJNropuTM pelleHUs 3a1au:

1. BHMMaTeIbHO NPOYMTANWTE YCIOBHE 3aJaHUs W YSICHUTE OCHOBHOW BOIIPOC, IPEACTABHTE
IIPOLIECCHI U SIBJICHUS, ONIUCAHHBIE B YCIIOBUH.

2. IloBTOpHO NpPOYTUTE YCIOBHE [IsI TOro, 4TOObI YETKO MPEACTaBUTh OCHOBHOH BOIPOC,
npoOJiemMy, 11eJIb PEeIIeHHs, 3a/laHHbIC BEIMYMHbI, O PAsICh HA KOTOPbIE MOKHO BECTU MOUCKH PELICHUSI.

3. Ilpon3BeauTe KpaTKyIo 3aluCh YCIOBHUS 3aaHUSL.

4. Ecn Heo0X0/IMMO cOCTaBbTE TaOJHILY, CXEMY, PUCYHOK MM YepPTEK.

5. Omnpezenure METO/1 peLIEHUs 3a/JaHUsl, COCTABLTE IUIAH PELICHUS.

6. 3anumMTe OCHOBHBIC MOHATHS, (POPMYJIBI, OMHMCHIBAIOIINE MPOLIECCH, MPEAT0KCHHBIC 3a/1a HHOM
CHUCTEMOH.

7. Haiinute penienue B 001IEM BH/IE, BBIPAa3UB HCKOMBIEC BETMYMHBI UEPE3 3aJaHHbIC.

9. [IpoBepbTe NPaBUILHOCTD PELLICHUS 3a/JaHUS.

10. [Ipon3BenuTe OLEHKY peaJbHOCTHU MOTYYECHHOTO PELICHUSI.

11. 3anummre OTBET.

9. Pa3pa6oT4yMK (pa3paGoTYMKH) NPOrpaMMbl.
A.T.H. KopenbkoB B.B.



