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Pabouyass mnporpamMma AUCUMIUIMHBI (MoAyJsis) pas3paboTaHa B COOTBETCTBUU €
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
obpa3oBaHus mno HanpaBjaeHuio noArotoBku 01.04.02 "[IpuksajgHass MaTeMaTHKa U

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



1. Mecto gucuumInHbI (MoAyJs) B ctpykrype OIIOII BO:
JucuunuivHa oTHOoCcUTCS K 6a3oBou yactu OITOIT BO.

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

(ecsu ecTh):

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

[l1aHupyeMbie pe3y/ibTaThl 06yYeHHUs 0 JUCLUIUIMHE
(Moaysmi0)

CopeprxaHue U KOJ
KOMIIETEHILIMH.

UHauKaTOop (MoKasaTeJib)
AOCTHXKEHHMs KOMNeTeHIUH

[l1aHupyeMbie pe3yJibTaThl 06y4YeHHUs 10
AMCLUIIMHE, CONPSIKEHHbIE C
UHAUKATOPAMH

AOCTHIKEHHs KOMIeTeHLM i

OIIK-4. CriocobHOCTB
KOMOMHHPOBATH U
a/1anTHPOBATh COBPEMECHHBIC
UH(POPMALMOHHO-
KOMMYHHKALIMOHHBIE
TEXHOJIOTHH JUIS PEIeHUs
3aJ1a4 B 00J1acTu
npodecCHOHaIbHOM
JEeSTEIBHOCTH C YUETOM
TpeOoBaHMii
nH(pOpMAITMOHHON
Oe3omacHOCTH.

OIIK-4. 3 Criocoben
pa3pabaThIBaTh ¥ MPHUMEHSTH
KOMITBIOTEPHO-
MH()OPMALOHHbIE TEXHOJIOI' MU
B 06nacm AHAJIUTHKH BOJ'II)LL[P]X
JIAHHBIX U HCKYCCTBEHHOTO
HHTEIUICKTA

IPH PEIICHHH TTOCTABICHHBIX
HaquBIX 3a1a4

31. OIIK-4.1. 3HaTh OCHOBHBIE
npoeCcCHOHATBHO-TIPO(YUINPOBAHHBIC 3HAHHU
B 00J1aCTH aHAJIUTHKH BOIbIINX JaHHBIX U
UCKYCCTBEHHOI'0 MHTEJUIEKTa

V1 OIIK-4.3 YMeTh NpUMEHSATH
KOMITBIOTEPHO-HH(POPMAIIMOHHBIC TEXHOJIOTHU
IPY PELICHHH MOCTaBJICHHBIX HAYYHbIX 3aJa4
(aHa)M3 JaHHBIX, CAMOKOHTPOJIUPYEMOE
o0y4yeHHe 1 T.J1.)

B1 OIIK+4.3 Bnagets npodeccuoHanbHO-
NpopUINPOBAHHBIMH METOIAMH
MH(OPMAITMOHHBIX TEXHOJIOTHH B 001aCTH
aQHAJMTHKU BonbIMX JaHHBIX U
MCKYCCTBCHHOT'O HHTEJUICKTa

HcmovHuku komnemenyuil - 06pasogamenbHslll cmandapm u npodue.
HHOukamopbl u peaysabmamol 06y4eHusi popmyaupyromes agmopom paboyeti npo2pammbl

4. 06'beM AUCUUIJMUHBI COCTABJIsIET 3 3.€., B TOM 4YHCJIC 72 aKaAeMHUYECKHX YaCOB, OTBEACHHBIX Ha
KOHTAaKTHYIO paboTy o0y4aromuxcs ¢ mpernojasarenem, 36 akaJeMHYECKHX 4acOB Ha CAMOCTOSITEIIBHYIO

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 AUCHMIIMHBI (MOAY./I1f1) O TeMaM (pa3jesaM) ¢ yKa3aHMEM OTBeJeHHOro Ha
HMX KOJINYeCTBa aKaJileMUYeCKHX YacoB M B/ bl YYeGHbIX 3aHATHH (B CTPOrOM COOTBETCTBUH
C y4eOHBIM NJIAHOM)

HauMeHOBaHUe pa3/ie/ioB U HomuHa/ibHbIE TPYA03aTpPaThl
TeM AUCLUIUIMHBI (MOAY/IA), 0o0y4Yawluerocs
KoHTakTHas pa6oTa @ =
dopma npomMeKyTOYHOM (pa6ora BO S =
aTTeCcTalyy No AUCUMIJIMHE | B3aUMOJENCTBUMU C B &
(Mmoay10) npenojaBaresieM) § g % E
Bﬂ.ll.blpl;(é;l:::T“o" Camoc*ro:*renbnaﬂ g ; g E
pa6orta = g =9
aKajeMHu4yecKue o6yuaromerocs, = a g =
qackl akajemuyeckue | X 22 &
o o Yacel £ | ESE
o S = g © ) =~
SEZg | E8¢g s |5
e = s = 2 S
T s B T T o aa]
s 8
Paspen 1. BBeseHue B 2 2 2 6 omnpoc
QHAJIMTUKY BOJIbIIMX JAaHHBIX.
Pazgen 2. MeTo bl 2 2 2 6 omnpoc
MalIMHHOTO 00y4YeHus B
3aJlayax aHAJIMTUKU JIAHHBIX
Paznen 3. Knaccupukauus u 4 4 4 12 onpoc
KJIacTepu3alus.
Paznen 4. BelisieT-aHanus B 4 4 4 12 omnpoc
3a/layax aHaJIMTHUKU JJAHHBIX
Paspen 5. AHanus gjaHHbIX Ha | 4 4 4 12 omnpoc
s3biKe R.
Paspges 6. CoBpeMeHHblIe 4 4 4 12 onpoc
MeTO/ibl aHAJIM3a U MOJIeJIH
BpPEMEHHBIX psA/I0B
Paspges 7. OcHOBHbIE NOHATHUA | 4 4 4 12 onpoc
KBAaHTOBbIX BbIYHCJIEHUH.
Paszen 8. NLP. BBesenue B 4 4 4 12 omnpoc
06pabOTKYy eCTeCTBEHHOI'0
A3blKa.
Pazzienn 9. UckyccTBeHHBIN 2 2 2 6 onpoc
uHTenekT (MU) - Tekyuiee
COCTOSIHHME U MepCrneKTUBbI
pa3BuTus. HayyHble u 6usHec-
NPUJIOKEHUS
Pazpen 10. [Tapagurma 2 2 2 6 omnpoc
CaMOKOHTPOJIMPYE€MOTO




o6y4yeHus (SSL).

Pasges 11. Bosbiiue 4

s3bIKOBbIe Mozesu (LLM).

ompoc

[IpomMexxyTOo4Has1 aTTecTalus
(3k3aMeH)

HUToro

36

36 36 108 —

5.2. CoaepxaHue pa3aesioB (TeM) AU CLUIIAHBI

Ne m/m

HauMeHoBaHuUe pa3/iesioB (TeM)
JHUCIUIJIUHBI

CopeprkaHue pa3/iesioB (TeM) AUCIUIIIUH

1.

Paspnesn 1. BBesjleHHe B aHa/IUTUKY
Boablux JaHHBIX.

OcHoBHble noHsATUA. KoHBelep JaHHbIX.
JkocucTeMma. HayuyHble U 6U3HEC-NTPUJIOKEH US.

Paspen 2 MeTo1bl MallIMHHOTO
06yyeHHUs B 3a/jla4ax aHAJIUTUKHU
JIAHHBIX.

MeTo/ibl 06yueHUs C yuuTeeM U 6e3 yYUTes.
['ny6okoe ob6yuenue. OLieHKa U BbIGOP Mojiesieit.
HelpoHHbIe ceTH.

Pazzen 3. Knaccupukanus u
KJIaCTepH3alMsl.

OCHOBHBIX KOHLENIUHU Y PA3JIUYUA MEXKAY ITUMHU
JIByMsl METO/IlaMH1 aHaJIu3a JaHHbIX. MeTo bl
K1accupuKayuu: JepeBbs pellleHUH, MeTo/
BJIMPKaM KX coce/iel, HauBHbIM 6alieCOBCKHUM
KaccupuKaTop, J0rucTUYeCcKasl perpeccus u
MeTOo/, OTIOPHBbIX BeKTOpPOB (SVM). MeTo bl
KJIacTepu3aluu: K-cpeIHUX, HepapxuyecKas
KJactepusanuio, ajaroputm DBSCAN.

Pasnes 4. BeliBsieT-aHa/iu3 B
3a/jlavyax aHaJIUTHUKHU JIaHHBIX.

bBazoBble pyHKI MU, MaclITAaOUPOBAHUE U CABUT,
MHOromacumTabHoe aHa/Iu3. OPTOrOHaJIbHbIE U
6MOpPTOTrOHaIbHbIE BEWBJIETHI. AUCKPETHOE
BelBJeT-Ipeo6pazoBaHue (DWT), HenpepbiBHOE
BeliBeT-nipeo6pazoBanue (CWT). MeToap!
CKaTusl JaHHBIX, 0OHapy»KeHHWe aHOMaJIUH,
buabTpaL M LIYMOB.

Paznen 5. AHa/M3 JaHHBIX Ha
qa3bike R.

0630p OCHOBHBIX BO3MOXXHOCTEH sI3bIKa
nporpaMmMupoBaHus R. CTpyKTypbl JaHHBIX.
MeTobl 3arpy3Kku, XxpaHeHUs1 U 06paboTKU
JlaHHbIX. MeTo1bl 06pabOTKHU U aHa/M3a 60JIbIIUX
00'bEMOB JIaHHBIX C UCIT0JIb30BAHUEM
napaJijieJibHbIX ¥ pacnpe/ieieHHbIX BbIYUCJIEHUH,
pacnpeeseHHbIX BBIYMCJIEHU M.
CriequaJiu3MpoBaHHbIEe MAKETHI.

Paspnen 6. CoBpeMeHHble MeTO/ibl
aHaJiiu3a ¥ MO/leJI1 BpeMEeHHbIX

pS/I0B.

3a/la4y aHa/IM3a U ONKMCaHHKe NIPOLEeCCOB
BpeMeHHbIMU psajlaMy. CTaTUCTUYECKHE U
JAMHaAMHUYeCcKHe MeTOAbl 06pabOTKH BpeMeHHbBIX
psazgoB. PasaMepHOCTDb Bi0OKeHUs. MeToz,
['pacc6eprepa-Ilpokayyna. Uudopmanus u
3HTPONHUA AUHAMUYECKUX CUCTEM. MeTo/
['ycenuna-SSA. PekyppeHTHas MaTpuLa
(Recurrence Plot). OT BpeMeHHBIX psiJIOB K
KOMILJIEKCHBIM ceTsiM (complex networks).

Paspen 7. OCHOBHbIE NIOHATHUSA
KBAaHTOBBIX BbIYHCJAEHUM.

BBesieHHe B KBaHTOBbIe BblUMCIeHUs. BosiHOBas
byHKLMS, cyneprno3uius, usmMmepesHue. Kyour.




KBaHTOBBIN BeHTU/Ib. KBaHTOBas cxema.
KBaHTOBbBIE a/IrOPUTMBI U KBAHTOBO-I10/J00HbIE
QJITOPUTMbI aHa/IU3a AaHHbIX. [IpUoKeHus.

8. Paspen 8. NLP. BBesneHnue B OcHoOBHble NOHATHUA U 3a7a44 B NLP. MeTo b1
06paboTKy eCTeCTBEHHOTO sA3blKa. | Npefo6paboTKH TeKCToB. TokeHU3alus,
JileMMaTH3alMs, CTEMMHUHT, CHHTAaKCU4Y€eCKU U
aHaJIu3 U ceMaHTUYeCcKU aHanus. Kopnyca
TeKkCTOB. [[peo6pazoBaHue TeKCTa B BEKTOPHOE
npejctaBieHre. OCHOBHbIE MOJIeJIM MAallMHHOTO
06y4eHus, npuMmeHsiembie B NLP. ['ny6okui
aHaJu3 TekcTa B cpezie R.

9. Paspen 9. UckyccTBeHHBbIN OCHOBHBIX IOHATHUSA, IPUHLMIIbI U 33/1A4YH.
untesnekt (UU) - Tekyuee CyuecTByloLe MeTO/bl, MO/IeJIU U TEXHOJIOTHUU B
COCTOSIHHE U NepCleKTUBBI ob6sacty . Bo3mokHble HanpaBJieHUs
pPa3BUTHUA. MccCieJOBAaHUW, MHHOBALMU U IPUJI0KEHUH.

Teky1iye TeH€HLIUU U NTepCIIeKTUBbI Pa3BUTHSA
WU, Bl0Yas ysydlieHue CylecTBY IIUX
MeTO0/10B, pa3paboTKy HOBBIX MoJieJIel U
aJITOPUTMOB, UHTETPALMIO C IPYTUMHU
TexHoJsIorussiMU. HayuHble U 6U3HeC-NPUJI0KEH USl.

10 Pasges 10. [Tapagurma OcHOBHBIE KOHLENLMY U TPUHL MBI
CaMOKOHTPOJIMPyeMOro o6y4yeHusi | cCaMOKOHTpoJiupyeMoro obydeHus (SSL), ero
(SSL). CpaBHeHHUe C 0O6yyeHUeM C yYuTesieM U 6e3

y4uTesisa. MeTo/ibl 06y4eHHUs € MoAKpenaeHueM.
MeTo/bl nepejauu 3HaHUM. [I[pumeHeHue SSL B
NpaKTU4YeCcKHUx 3ajavax. Isostoyusa SSL: EM, PLM u

LLM.
11 Paspnesn 11. Bosibliune sa3bI1KOBbIE OCHOBHbIe apXUTEKTYPbl 60JIbLIUX A3BIKOBbIX
mozenu (LLM). mogesied: GPT (Generative Pre-trained

Transformer), BERT, XLNet. ToHkoe fo06y4eHue
(fine-tuning) LLM. [IpuMeHeHHUs 60JIbIIMX
SI3bIKOBBIX MOJIeJIEH B 3a/jlauaxX reHepaluy TEKCTa,
KjacCuPUKAILUKU TEKCTA, BOPOCHO-OTBETHBIX
cuctemax. ChatGPT u GPT-3.

6. ®oHA oneHOYHBIX cpeacTB (POC, oneHOYHbIE U METOAMYECKHEe MaTepUuaJsibl) Aas
OLleHMBaHMA pe3y/IbTATOB 06y4YeHUs Mo AUCHUIIMHE (MOAYJII0).

6.1. Tunosbie KOHTPOJIbHbI€ 3aJaHUA HJIK HUHbI€ MaTepHaJibl AJiAd NpPpOBeAE€HUsA TEKyllero
KOHTPOJIAd yCnIeBaeMOCTH

[Ipumepsbl T€M U151 yCTHOTO OMpoca:

BBesieHue B aHAJIMTHKY OOJIBIIMX JaHHBIX: OCHOBHBIE KOHLIEIIIMH U TEXHOJIOTHH.
XapakTepucTUKH BonbIIMX TaHHBIX.

JlangmadT BoabMX JaHHBIX — TEXHOJIOTHH, TIPHIIOKEHHS, HHPPACTPYKTYPHI.
Kakune ocHOBHBIE po0IeMBbl CBsA3aHbl ¢ 00paboTKOM 1 aHanmM30oM bosbmx AaHHBIX?

kLN =

KakoBbI OCHOBHBIE ATAIlbl )KU3HEHHOT'O I[UKJIa aHaIn3a boabmmx JaHHBIX?



= 0 ©® A

11.
12.
13.
14.

15

17

18

21
22

TemHble TaHHBIE — IPUYHHBI, UCTOUHUKH, CITIOCOOBI BOCCTAHOBJICHUS JOCTYIIA.
Kakwue TexHonorum ucnomnb3yrores s o0padboTku bosbmmx gaHHbIX?
Konuenuus Map Reduce.

Yro takoe Hadoop?

. Yro Takoe AJITOPUTMBI MAaITUHHOTI'O 06yqumI H KaK OHH HUCIIOJIb3YHOTCA B aHAJIUTHKE bonpmmx

JaHHBIX?

Cucrembl OusHec-anaantuku (BI) n ux mecro B o0padorke bonbimx 1aHHbIX.
[Ipumenenune bonbiuX JaHHBIX B OM3HECE U TPOMBILIUIEHHOCTH.
Ocobennoctu npumeHenue bosbMx JaHHBIX B HAYKe.

[Tpumenenne bonbmmx JaHHBIX B MEIHUIIHHE.

. IIpuMephl BBICOKOHATPYKEHHBIX CHCTEM bOJIbIIMX JaHHBIX.
16.

Kakue TexHosoruu UCITOJIB3YHOTCA IJIsA 06p860TKI/I ITOTOKOB /IaHHBIX B p€aJIbHOM BpeMeHI/I‘.7

. Kakue ITPUHIHIIBI cﬁopa U XpaHCHHU JaHHBIX HCITOJIB3YHOTCA B CUCTEMAaX aHaAJIMTUKH bonpmmx

JITAaHHBIX?

. Kakue MeToz1pl aHajM3a TeKcTa NPUMEHSIOTCS B aHaIMTHKe bosibmX JJaHHbIX?
19.
20.

Yro takoe Untepner Bemei (10T)? [Ipumepsl. ['1o6anbHbIe TPOEKTHI.
Yro takoe ITpomsiniennsiii Uarepuer seweii (11oT)?

. Konuenuus Ymuoro ropoga (Smart City). [Tpumeps! peanu3aru.

. Yro takoe npoueccsl ETL u ELT u ux mecrto B cucremax o0padoTku bonbmmx gaHHbIX?
23.
24.
25.

Kakue MmeTo/ bl aHaTMTUKH BOJBIIMX JTaHHBIX TPUMEHSIOTCS B pHHAHCOBOM chepe?
Kak ananuruka OONbIIMX JaHHBIX BIUSAET HA Pa3BUTHE HAYKU U TEXHOJIOTUH B 1eJI0M?
DTHUKA U 3aKOHOAATEILCTBO B 00JIACTH AaHAJIMTUKUA OOJIBIINX JaHHBIX: IPOOJIEMbl U PELICHHUS.

6.2. TunoBbie KOHTPOJIbHBIE 3aJaHUA UM HHbIE MaTepHasibl AJid NPOBeAeHUA
ﬂpOME)KYTO‘iHOﬁ aTTeCTallii 0o AU CHUIIJIMHE, KPUTEPUH U IKAJIbl OU€HUBAHUA

Bonpoch! k 9k3amMeHy

Qs LD~

10.

11

Bonbume qanueie: KoHIENus ckBo3HON 00padbotku. Ctaauu aHanusa.

[Tonsitue nnatdopmer B/I.

Mammnnoe obyuenne. OOyuenue ¢ yuureneM u 6e3 yuutesns. 3ajaud U METOABL.

Perpeccusi: nuHeiHas, NOIMHOMUANIbHAS, MHOKECTBEHHAass. MHOroMepHas perpeccusi.
HeliponHbie cetu, X 00yuyeHHuEe METO10M 00pPaTHOrO PacHpOCTPAHEHHS OLINOKH.

MeTpuku paccTOsSHUN — €BKJIMI0BO, MAaHXITTEHCKOE, YeOnimeBa. [IpuBenurte npumepst. Kak
BBITJIIIUT OKPY/KHOCTb B KaJKIOH U3 dTUX METPHK.

Paccrosuust Xommunra, XKakapa, Jlesenmreiina (paccrosuue peraktupoanus). Kocunycnoe
paccTosHUE.

[TocranoBka 3anauu kiaccuukauuu. OTandus 3aj1a4u KiaccupuKaluu OT 3aa4u Perpeccu.
Ornpenenenue MoIe/M U alnropuTMa.

Jloructuueckas perpeccus.

Peraromye nepeBpsi: ONpeieeHUe U aIrOpUTM 00ydeHusI.

. Pemaromume nepeBbsi: kputepui [[)KUHU 1 QHTPONUNHBIN KPUTEPUH.
12.
13.
14.

Crnyuaiinblii sec.
[TocranoBka 3agaun kinacrepusauuu. OTInYHE OT 3a/1a4H KJIaCCU(UKALIUH.
MeTtona K-CpeIHUX.



15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.

31.

32.

33.
34.

35.
36.

Knacrepusanus: nepapxudeckue 1 HenepapXuueckue MeTo/bl. THIIbI MEKKIaCTePHbBIX
paccrosiuuil. Jlenaporpamma.

KBanToBas kinacrepusanus (quantum clustering - QC). JluHaMudeckasi KBAaHTOBasl KJiaCTepH3alHs
(dynamic quantum clustering — DQC).

[Tonstue BeiBnera. Tunsl BelBIETOB.

Beiisner-npeotdpazosanue. HenpepoisHoe (CWT) u nuckpernoe (DWT) npeobpazoBanus.
OO0uias cxema aHaaM3a U300paKeHUs: ¢ TOMOUIBIO IMCKPETHOro BelBIieT-1ipeodpazosanus (DWT).
Yro Takoe Hadoop. OcuoBubie komnonenTsl Hadoop (HDFS, MapReduce).

Konnenuus Map Reduce. [Ipumepsi.

Yro Takoe Apache Spark, ocHOBHas 1j1es, OCHOBHBIE KOMITOHEHTHI.

PexomeH1aTenbHbIE CHCTEMBI.

Knaccudukanusi BpeMeHHBIX ps10B. 3a/1a4a WACHTH(PUKAIIMH U 3a/1a4a [IPOrHo3a.

A3pik R. Penosutopun nakeroB R. Ananu3 naHHbIX Ha sA3bike R.

O0paboTka ectecTBeHHOro sA3bika (NLP): menu, 3a1aun, npuMepbl HCIOJIb30BAHHUS.
Bo03M0XHOCTH METO/10B MalIMHHOr 0 00y4YeHHs B 00paboTke ecTecTBEHHOro sA3bIKa. [TocranoBKa
3a7lauy KJIacCH(PUKaIMKU TeKcTa.

Mouens Bag-of-Words. Merpuku 6;1M30¢TH (CX0/ICTBa), PACCTOSHUS PEIaKTHPOBAHMS.

Mognens Word2Vec.

3ajaya noyydyeHus BEeKTOpHbIX npeacrasienuid cios. TF-IDF. MeTtpuku 6;1M30¢TH (CX0ACTBA),
PACCTOSIHUS pelaKTHPOBAHUSI.

3ananue rpada MaTpHIlell CMEXHOCTH U CITUCKOM CMEXKHOCTH. OTIHYUTENIbHBIE 0COOCHHOCTH
MaTpHIl CMEKHOCTH JUISl OPUEHTHPOBAHHOI'O, HEOPHEHTHPOBAHHOI'O M B3BEIIEHHOI0 rpadoB
(MOXHO Ha KOHKpETHBIX npuMepax). Kak onpeiesuTh cTerneHb BEPIIMHBI 10 MATPUILE CMEKHOCTH.
OcHoOBHBIE TUIIBI TPa(OB, OPHEHTUPOBAHHBII U HEOPUEHTHPOBAHHBINA Tpadbl, YTO TaKOE
JBY0JbHBIH (bipartite) rpad.

XapakTepucTHKH rpaoB: CTENEeHb BEPIIMHbI, I'€01e3UY€CKHI Iy Th, AUAMETP, CBA3HOCTD.

Yro Takoe KOHLIeNIHUs «Maoro mupay. [Ipumepsl cpelHUX pacCTOSHUN MKy BEpUIMHAMM IS
pa3HbIX ceTei. 3a/1lauM KiacTepu3aluu Ha rpadax Ha MpuMepe aHalln3a COLMalIbHbBIX CeTeH.
[TousiTue MmoaysipHocT rpada. MoayisipHOCTh ciydaifHoro rpada.

JIBe cTpareruu uepapxudeckoi Kiactepusaiuu Ha rpadax. Uro onpenenser pa3inaue Mexu1y
KJIaCTepaMH.

[TpumepHbIe TEMbI CEMUHAPCKUX 3aaHUIM

AN o e

= o o N

0.

TexHonoruu xpanenust 1 00padoTku bonbumx ganueix: Hadoop u ero sxocucrema.
PacnipenienenHble 0a3bl JAHHBIX U UX POJIb B aHAIMTHKE BONBIINX JaHHBIX.

O0bpaboTka MOTOKOBBIX JIAHHBIX B PEaJbHOM BPEMEHH: TEXHOJIOTUHU U MPAKTUYECKOE MPHUMEHCHHUE.
MamHHOoe o0yueHne B aHATUTHKE BOJIbIINX JaHHBIX: OCHOBHBIC QITOPUTMBI U METO/IBI.
Busyanu3zauus B aHaIMTHKE BOIBIIMX JaHHBIX: MHCTPYMEHTBI U METO/IbI.

AHaJM3 TEKCTOBBIX JAHHBIX U 00paboTKa ectecTBeHHOro si3bika (NLP) B koHTekcTe bonbumx
JIAaHHBIX.

Bbe3omacHocTh JaHHBIX B aHAJMTHKE BOJIBIIMX JJaHHBIX: METOBI U ITOJIX OJIbI.

[Tpumenenune bonbmx JaHHBIX B OM3HECE: KEHChI HCIOJIb30BAHMS M MPAKTUYECKHE ITPUMEPBDI.
OO0sayHble BBIYUCICHUS U MX POJIb B aHATMTHKE BOJIBIINX TaHHBIX.

[IporHo3upoBaHue v NPEIMKTUBHAS aHAJTMTHKA B OOJILIIMX JAHHBIX: METOJIbl 1 HHCTPYMEHTHI.



11. Anaiu3 conpanbHbIX Meara 1 00paboTKa JaHHBIX M10JIb30BATEIBCKUX OT3BIBOB B bonbmmx
JaHHBIX.
12. Pa3Butue u Oyayuiee aHaJIUTUKK OOJbIIMX JAHHBIX: TPEHbl U MEPCHEKTUBDI.

IIKAJIA U KPUTEPUU OLEHUBAHUA pe3syabTaToB 06y4yeHus (PO) no aucuunivHe

Ouenka | 2 (He 3aYTeHO) 3 (3ayTeHo0) 4 (3ayTeHO) 5 (3auTeHo0)
BU/IbI
OLIeHOYHBIX
CpeAcTB
3HaHuA OTcyTcTBHE ®parmeHTapHble O6uiue, HO He CdopMupoBaHHbIE
(8udvt 3HaHUU 3HaHUS CTPYKTYpPUPOBaHHbIE | CUCTeMaTHYEeCKHe
OYEHOYHBIX 3HaHUA 3HaHUA
cpedcmas: onpoc,
mecmbl)
YMeHus OTcyTcTBHE B nesom ycnemHoe, | B nesom ycneunHoe, YcnemHoe u
(8udvt YMeHHUU HO He HO cojiepKaliee cUcTeMaTH4YecKoe
OYEHOYHBIX CUCTeMaTH4YecKoe | OTZAeJIbHble TPo6esbl yMeHHUe
cpedcmae: yMeHHUe yMeHuUe (JonycKaeT
npakmuyeckue HETOYHOCTH
3adaHus) HeNpUHLUMIIHAJIbHOIO

XapakTepa)

HaBbiku OTtcyTcTBUE Hasnuue B nesiom, CdopmupoBaHHbIE
(B1apenus, HaBbIKOB OT/leJIbHBIX cbopMUpOBaHHbIE HaBbIKH
ONBIT (BnaseHui, HaBbIKOB (HaJIUuMe | HaBBIKHU (BJIaZieHUs), (Bnapenus),
AesATeJIbHOCTH) onbITa) ¢dparmeHTapHOrO HO UCIOJIb3yeMble He IIpUMeHsieMble
(eudwi onbITa) B aKTUBHOH popMe NIPU pelieHuHr
OYEHOYHbBIX 3ajiauy
cpedcma:
8bino/IHeHue u
3awjuma
Kypcoeoll
pa6omuvl,
omuyem no
npaxkmuke,
omuyem no HUP
um.n.)

7. PecypcHoe obecneyenue:
7.1. IlepeyeHb OCHOBHOI M 10MOJTHHUTEJIbHOMH JHTEPATYPBbI

OcHoBHasl MTEpaTypa

1. EMC Education Services. «Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing
and Presenting Data». 2015.



2. Cunen [IpBu, Meilicman Apno, Asm Moxamen. «OcraoBsl Data Science u Big Data. Python u Hayka o
nanHbIX. — CI16.: TTurtep, 2017.

3. Big Data Analytics. Tools and Technology for Effective Planning. Edited by Arun K. Somani, Ganesh

Chandra Deka. CRC Press. Taylor & Francis Group. 2018.

®pancya [Homre. “T'nydokoe odyuenue na R”. CII6.: ITurep, 2018.

Kot O’Huun, Paituen HlaTr. “Data Science”. CII0.: ITutep, 2019.

[an Goodfellow and Y oshua Bengio and Aaron Courville. “Deep Learning”. MIT Press. 2016.

Jure Leskovec, Anand Rajaraman, Jeffrey D. Ullman. “Mining of Massive Datasets”. Cambridge

University Press. 2012.

NSYn e

JlonosHuTenpHas auTEpaTypa

8. blu Aunamun, Cy Kenner. «Teoperndeckuit MuaumyM 1o Big Data. Bee, 4T0 HY»HO 3HaTh 0 00JIBIIMX
nanHbix». — CII6.: Tlutep, 2019.

9. Paitan Voaiin. «Ananutuka B Power Bl ¢ momonisio R u Python». M3narensctBo JIMK. Mocksa, 2021.

10. «McKyCcCTBEHHBIN MHTEIUIEKT U IPUHATHE pelieHuii: MHTeIIeKTyalbHbIi aHaJIn3 JaHHbIX.
Monenposanue nosejenus. KoruutuHoe Mozgenupoanue. MojenupoBanue u ynpasienue» / [Tox
pen. C.B. EmenbsnoBa. - M.: Jlenana, 2012. - 108 c.

11. benrdopr, b. «IIpuknaaHoii aHaau3 TEKCTOBBIX JaHHBIX Ha Python. MammnHoe o0ydyeHue u
COo3/laHKe MPUIOKEHUI 00paboTKH ecTecTBeHHOrO s3bika». - CII6.: Tlutep, 2019.

12. KabakoB, P. «R B aelictBuH. AHann3 ¥ BU3yaln3auus JaHHBIX B porpamme Ry». - M.: JIMK, 2016.

13. AepOyx B.JI., Manakos /I.B. Ananu3 u Bu3yanu3zanus «0onbmux AaHHeIX» // [lapannensHsie

BerunciuTenabHbie TexHosnoruu | (ITaBT 2015): tpyast MexayHapoaHOH Hay4qHOH KOH(epeHInH.
Exarepunypr, 2015. C. 332-340.  URL:
http://omega.sp.susu.ru/books/conference/PaVT2015/short/033.pdf

14. Axkcak H.I'. KoHuenuus mocTpoeHHsi MyJIbTHAareHTHBIX CUCTEM PacIpeieICHHON HelpoceTeBoi
00paboTku OosbIMX AaHHBIX // BecTHHK XepCOHCKOro HallMOHAIBHOIO0 TEXHUYECKOI0 YHUBEPCHTETA.
2018. Ne 3-1 (66). C. 205-212. URL: https://cyberleninka.ru/article/n/kontseptsiya-postroeniya-
multiagentnyh-sistem-raspredelennoy-neyrosetevoy-obrabotki-bolshih-dannyh

15. Epmosa T.B., Xoxuos [O.E., [lanomnuk C.b. MeToa0/10rus MOHUTOPUHTA Pa3BUTHA U
UCITOJIb30BaHUS TEXHOJOIHi paboThl ¢ OonbImMU JaHHbIMY // MHpOpMamonHoe odmectBo. 2021. Ne
4-5. C. 2-32. URL: http://infosoc.iis.ru/article/download/668/511.

16. ['puaun B.H., CononoaukoB B.M. CoBMecTHOE HCIIOJIb30BAaHUE HEHPOCETEBBIX TEXHOIOTHI U
JICPEBbEB PEIICHUH /I TOMCKA JIOTHYECKHX 3aKOHOMEpPHOCTEH B 1aHHBIX // MHpOpMalMoOHHbBIE
TtexHonoruu U HanotexHonoruu (MTHT-2017): cGopuuk tpynos 11l MexayHapoaHoi koHpepeHI u
MONOACKHO# 1mKonsl (25-27 anpens 2017 r.). Camapa, 2017. C. 1756-1762. URL:
http://repo.ssau.ru/bitstream/Informacionnye-tehnologii-i-nanotehnologii/Sovmestnoe-ispolzovanie-
neirosetevyh-tehnologii-i-derevev-reshenii-dlya-poiska-logicheskih-zakonomernostei-v-dannyh-
64146/1/paper%20316_1756-1762.pdf

7.2. IlepeyeHb JIMLEH3HMOHHOTO0 MNPOrpaMMHOro o6GecneyeHus, B TOM 4YHUCIe
0Te4YeCTBEHHOro Npou3BO/CTBA
[Ipy peanusauuy JUCLUIUIMHBI MOXeET OBbITb HCIOJIb30BaHO CJejyloliee IporpaMMHoOe
obecrieyeHue:



7.3. ITlepeyeHb npodeccuoHaIbHbIX 6a3 AAHHBIX U HUHPOPMAILMOHHBIX 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
o0pa3oBaHUMN
3. http://www.openet.ru - Poccuiickuii nopraji OTKpbITOro o0pa3oBaHus
4. http://www.mon.gov.ru - MunucrepctBo odpasoBanus U Hayku Poccuiickoit denepanun
5. http://www.fasi.gov.ru - dezepanbHOe areHTCTBO 110 HAYKE U MHHOBALIUSIM
7.4. IlepedyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
1. Math-NetRu [3sekTpoHHBIH pecypc] : 0OLIEPOCCUMHCKMH MaTeMaTH4YeCKWH mopran [/
MartemaTtuyeckuid WMHCTUTYT UM. B. A. CreksioBa PAH ; Poccuickas akazeMusi Hayk, OTjgesieHue
MaTeMaTHYeCKUX HayK. - M. : [6. u.], 2010. - 3arJ1. c TUTYJL. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YHuBepcuTeTckas OubJsiMoTeka Online [3/1eKTpOHHBIM pecypc] : 3JIeKTpoHHast GUOJIMOTeYHast
cuctema / 000 "Jupekt-Meaua" . - M. : [6. n.], 2001. - 3arn. ¢ TuTya. 3kpaHa. - b. .  URL:
www.biblioclub.ru
3. YHuBepcasbHble 6a3bl JaHHbIX East View [ds1eKTpoHHBIN pecypc] : uHGopMaLMoHHbIH pecypc / East
View Information Services. - M. : [6. 1.], 2012. - 3arJ1. ¢ TUTYJL. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
4. HayyHnas anektpoHHas 6Gubsuoreka eLIBRARY.RU [dnexkTpoHHbIH pecypc] : MHGOPMALMOHHbBIH
noptas / 000 "PYH3B" ; CankT-IleTepOyprckui rocyapcTBeHHbIA yHUBepcuTeT. - M. : [6. u.], 2005. -
3arJ. ¢ TUTYJL. 3KpaHa. - b. 11.
URL: www.eLibrary.ru
7.5. OnucaHue MaTepHaIbHO-TEXHHUYECKOro o6ecneyeHus.
Gumran MI'Y B 1. JlyOHe, OTBETCTBEHHBIH 3a peanuzanuio AaHHOW [Iporpammsbl, pacnosjaraer
COOTBETCTBYIOLIEH MaTepUabHO-TEXHUYECKOW 0a30il, BKJIOYAss COBPEMEHHYIO BbIYMCIUTEILHYIO
TEXHUKY, OOBEIUHEHHYI0 B JIOKAJbHYIO BBIYUCIMTEIBHYI CETh, HMMEIOUIYI0 BBIXOA B UHTepHer.
Hcnonb3yroTess  crenuaiM3upOBaHHBIE  KOMIIBIOTEPHBIE  KJIACChl,  OCHAILECHHBIE  COBPEMEHHBIM
000pyI0OBaHUEM.
MarepuanbHas 06a3a mojpa3aeieHuss COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHO-TEXHHUYECKUM HOPMaM H
oOecrieynBaeT IMpPOBEJAEHUE BCEX BUJOB 3aHATUN (J1aOOpPaTOPHOM, NPAKTUYECKOH, AUCUMIUIMHAPHON |
MEKIUCIMIUIMHAPHON  MOJATOTOBKHM) W HAy4YHO-HCCJIEIOBATENbCKOH  paboThl  oOydarommxcs,
NpeyCMOTPEHHBIX Y4EOHBIM IJIAHOM.

8. MeTOZIIl'-leCKHe pekomelmauuu nmo opranmaulm n3yqeuuﬂ JAUCUHHUILIHHBI
8.1. ®opMbI M METOABI NPENoJgaBaHUA AU CLUILINHbI

(mepeyucasOTCA B COOTBETCTBUU € TabJsuien 5.1.)

Hcnonb3yembie GOpMBI 1 METOABI O0YUCHHUS:

JeKIUH

CEMHHAPCKUE 3aHATHS

camocTosiTellbHasi padoTa CTYEHTOB.

B nporiecce npenogaBanus JUCHUILIMHBI IPENOJaBaTENlb UCIIONb3YET KaK KiIaccuueckue GopMel u
MeTOo/1bl 00yueHus (JIEKIIMU U CEMUHAPCKUE 3aHATHUSA ), TAaK U aKTUBHbBIE METObI 00yUEHUSI.

HpPI NPpOBEACHHHU JICKIIMOHHBIX 3aHATHH npenogaBaTCiib  HUCHOJB3YET ayAUOBU3YAJIbHBIC,
KOMITBIOTEPHBIC U MYJIbTUMEAMHHBIC CpeicTBa OOydUeHHs, a TaKkKe JIEMOHCTPAlMOHHbIC W HATJISIHO-
WUTIOCTPAlMOHHBIE (B TOM YU CJI€ pa3/laTOYHbIE) MaTEpUaIbI.



CeMuHapckue 3aHATHS TPOBOAATCA B (opMme NMpoOJeMHON CHTyallMH, KOrja HEKOTOPBIH acrekT
pPaCCMOTPEHHOM TEMBbl UW3JIaraeTcs ImpenojamaTteneM 0Oonee moapodHo. Yacte unHbopmanuu
KOHCIEKTUpYyeTcs. bosbiias yacTh BpeMEHM BblJeIeHa Ha padoTy C MCIOJIb30BAaHHEM KOMITbIOTEPHOM
TEXHUKH U POIPAMMHOr0 00eCreueHus.

B paMkax Kypca HCHONB3YIOTCS aKTUBHBIC M HMHTEPAaKTHBHBIC METOJAbl OOy4eHHs B Ipolecce
npoBeieHus 3aHATUH. OCHOBHBIMU OCOOEHHOCTSIMU MHTEPAKTUBHBIX 3aHATHH SIBJISIIOTCS WHTEPAKTUBHbBIE
NMPAKTHYCCKHUC YIIPAXKHCHHUA U 3aJaHUsl, KOTOPBIC BBIITOJIHAKOTCSA OGy‘-I&IOIJ.lI/IMI/ICﬂ HC TOJIBKO U HC CTOJIBKO
Ha 3aKperieHne U3y4eHHOr 0 MaTepualia, HO U Ha CAMOCTOSITENIbHOE H3YyYEHHEe HOBOTO.

8.2. MeTojuuecKkue peKOMeH/IaluH NpernojaBaTesito

[lepen HauamomM wu3yuyeHUsS IUCHUIUIMHBI IMPENOAABATENb JODKEH O3HAKOMUTb CTYACHTOB C
BUJaMH Y4eOHOW M CaMOCTOATEIbHON paboThl, MEepEeYHEM JIMTEPATypbl U UHTEPHET-pecypcoB, (hopmaMu
TEKYIIEH U NPOMEKYTOYHOM aTTECTAllUK, C KPUTEPUSMU OLEHKU KAayeCcTBa 3HAHUM U1l UTOrOBOM OLEHKH
M0 AUCIUIIIINHE.

[Ipu npoBeneHUn NeKIMi, pernoaaBaTelib:

1) dopmynupyeT TeMy U LEIb 3aHIATUS;

2) u3naraer OCHOBHBIE TEOPETHUECKUE MTOJIOKEHUS;

3) ¢ NOMOILBIO MYJILTUMEIUIUHOI0 000PYA0BAHUS U/WIIM T10/1 3aIMCh J1Ia€T ONPEIEJICHUs] OCHOBHbBIX
MOHATHI, pacueTHBIX hopMyII;

4) NpoBOAMT MPUMEPBI U3 OTEUECTBEHHOI'0 U 3apYOEKHOr0 OIbITA, AT TEKYLHE CTATUCTUYECKUE
JTAHHBIE JIJIS1 HATJISITHOTO M 00pa3HOro NMpe/ICTaBICHHUS H3Yy4aeMOoro MaTepuana;

5) B KOHIIE 3aHATHUSA JIaeT BOMPOCHI AJIi CAMOCTOSITEIBHOTO U3Y4eHHSI.

JIns ceMUHApPCKUX 3aHATHH

[TogroroBka K TNPOBEACHUIO 3aHATHH MPOBOAMTCSA peryisipHo. OpraHuszaius TNpernojiaBaTesieM
CEMHUHAPCKUX 3aHATUH JO/DKHA YIAOBIETBOPSTH CICAYIOUMM TPEOOBAHMSA: KOJIMYECTBO 3AHATHH JOJDKHO
COOTBETCTBOBATh YyUeOHOMY IUIaHY NPOrpaMMBl, COJICpIKaHHE TUIAHOB JIOJDKHO COOTBETCTBOBATH
nporpaMme, IjiaH 3aHsATHIH J0/DKEH COJIep)KaTh IepedeHb pacCMaTPUBAEMbIX BOIIPOCOB.

Bo BpeMsi ceMMHApCKUX 3aHATHUH HCHOJB3YIOTCS CIIOBECHBIE METOJbl O0yueHHs, Kak Oecena u
JIMCKYCCHSI, YTO I1O3BOJISIET BOBJIEKATh B Y4eOHBIH Mpoliecc BCeX ciymaTeNei ¥ CTUMYJIUPYET TBOPY e CKHi
MOTEHIIHAJ 00Y4arOIIUXCSl.

[Ipy MOArOTOBKE CEMHMHApPCKOMY 3aHSTHIO IPENoJaBaTelll0 HEOOXOQMMO 3HATh IUIaH €ro
NPOBEICHUs, MPOAyMaTh (OPMYJIMPOBKH U COAEp)KaHHUE Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha
o0CyXKaeHHE.

B Havane 3aHATHS TpernojaBarelb JOJDKEH pPAaCKpPbITh TEOPETUYECKYI0 M IPAKTHYECKYIO
3HAYUMOCTh TEMbl 3aHSTHS, ONPEICIUTh MOPSAOK €ro MPOBEACHHS, BpeMs Ha OOCYXKJICHHE KaxkI0ro
yuyeOHOro Bompoca. B Xxojae 3aHsATHS CleAyeT JaTh BO3MOXKHOCTb BBICTYIIUTH BCEM JKEIAIOIIUM H
NPEJIOKUTD BHICTYITMTH TEM CIIyIIATEIISIM, KOTOPbIE IPOSIBIISIOT IACCHBHOCTD.

LlenecoobpasHo, B xo1e 00CyKaAeHHs YIeOHBIX BONPOCOB, 3aaBaTh BBICTYNAIOUMM U ayIUTOPUH
JOMOJHUTENbHBIE U YTOYHSIOIINE BOIIPOCHI € 1€JIbIO BBISCHEHHS UX MO3UIHIA 110 CYLIECTBY 00CYKIaeMbIX
npo0sieM, a TaK)Ke MOOLIPATh BBICTYIUICHHE C MECTa B BHJE KpaTKuX jaonosiHeHuii. Ha 3ausTusix
MPOBOAMTCS OTPAOOTKA MPAKTHYECKUX YMEHHUH 1101 KOHTPOJIEM IperoiaBaTens

8.3. MeTtoauyecKHue peKOMEHJALMHM CTyJEeHTaM [0 OpPraHUM3aldU CaMOCTOATEe/IbHOHU
paGoThI.

[lpuctynas x M3y4yeHUI0O HOBOH yueOHOH IMCHUMIUIMHBI, CTYJEHTBI JOJKHBI O3HAKOMHMTLCS C
yueOHOH nporpamMmoid, y4eOHOM, HaydHOW M METOAMYECKON JMTEepaTypoi, UMerolieicss B Oubnmoreke
YHUBCPCUTETA, BCTPETUTHCA C NpenoAaBaTCyiEM, BCAYIIMM OUCHUILNIMHY, IOJIY4YUTbH B ounbmoreke
pPEKOMEHJOBaHHbIE YUYEOHMKH M  Y4eOHO-METOJMYECKHE TMOCOOMS, OCYIIECTBUTh 3alHCh Ha
COOTBETCTBYIOIIUI KypC B CpeJle JIEKTPOHHOI0 00y4Y€eHUsI YHUBEPCUTETA.



['nmyOuHa yCBOEHUS JAMCLUMILIMHBI 3aBUCUT OT aKTUBHOW M CUCTEMAaTUYECKON padOThl CTyJAEHTa Ha
JEKIMAX M TNPAKTHYECKUX 3aHATHAX, a TAKKE B XOAE CAMOCTOATEIbHOH pPadOThL, MO HM3Y4YECHUIO
PEKOMEHI0BaHHOM JINTEPATY PHI.

Ha nexkuusix BaKHO COCPEIOTOYMTHL BHUMAHUE Ha €€ COJMEpPKAHUU. DTO MOMOXKET JIydlle
BOCIIPUHUMATh Y4eOHBII MaTepHan M YSCHHTh B3aUMOCBA3b MpobieM mo Bceil aucuuruimHe. OCHOBHOE
cojiepyKaHue JIKIMH 1iesiecoo0pa3Hee 3aluchiBaTh B TETPAJAH B BHJIE KIIIOYEBBIX (ppa3, NOHATUN, T€3UCOB,
0000 11eHHi, cXxeM, ONOpHBIX BbIBOJOB. HeoOxoaumo obpamate BHUMaHHE Ha TEPMHUHBI, (HOPMYITHPOBKH,
PacKpbIBAIOLIME COAEPKAHUE TeX WJIM MHBIX SBJICHHI U MPOLECCOB, HayYHbIE BBIBOIbI U MPAKTUYECKUE
pekomeHaanuu. JKenaTenbHO OCTaBIATh B KOHCIEKTAaX IOJSA, HAa KOTOPBIX JelaThb MOMETKH U3
PEKOMEHIOBAaHHOW JIMTEPATyphbl, JIOMOJHAIOLICH MaTepHal MpPOCIYLIAaHHOM JIEKIIMHM, a TaKKe
HOAYEPKHUBAIOIINE OCOOYI0 BAXKHOCTh TE€X WM HHBIX TEOPETHUYECKHX MOiokeHuil. C Lenblo ysSCHEHUS
TEOPETHUECKUX TOJOKECHUM, Pa3pelieHrs] CHOPHBIX CHTyalliii HEOOXOJMMO 3ajaBaTh IPENojaBaTello
yTrouHsomme Bonpochl. J[ns 3akperuieHus coiep)kaHusi JIEKUUH B IaMSTH, HEOOXOAMMO BO BpeMms
CaMOCTOSITCJILHON paboThl BHUMATEIBHO TNPOYECTh CBOM KOHCMEKT M JOMOJIHUTH €ro 3amucsiMH U3
y4eOHMKOB U PEKOMEHI0BAHHOM JiuTepaTypbl. KOHCIIEKTHPOBAHME YUTAEMbIX JIEKIMI M UX ITOC/IeYIOIIas
nopaboTka crnocoOCTByeT Oojiee riay0OKOMYy YCBOSHHMIO 3HAHMM, M MOITOMY SIBIISIFOTCS Ba)KHOH (hopmoi
y4eOHOMH JAeSATeIbHOCTU CTYAEHTOB.

MeToanueckue ykazanus /JJisi CAMOCTOATEIbHON padoThl 00y4al0IHXCH

[IpoyHoe ycBOEHHE U AOJTOBPEMEHHOE 3aKperjieHue ydyeOHOro marepuaja HEBO3MOXKHO 0e3
NpPOYMaHHOH caMOCTOATENbHOM paboTel. Takas pabora TpeOyeT OT CTyJeHTa 3HAUUTEIIBHBIX YCHIIH,
TBOPYECTBA M BBICOKOH OpraHM30BaHHOCTH. B XoJe caMOCTOATENbHOH PabOThI CTYIEHTHI BHIIOJIHSIOT
CIIEAYIOLME 3a/1auu: JOpabaThIBAIOT JICKIUH, W3Y4alOT PEKOMEHJOBAHHYIO JIUTEPATYypy, IOTOBATCS K
NPAaKTUYECKUM 3aHATUSAM, K KOJUJIOKBUYMY, KOHTPOJIbHBIM padoTaM IO OTAEIbHBIM T€MaM JUCHHUIUIMHBIL.
[Tpu stom >ddexTHBHOCTL yueOHOI AeSTEeNbHOCTH CTYJE€HTa BO MHOI'OM 3aBUCHT OT TOrO, KaKk OH
pacropsAUICs BbIICICHHBIM JJIsl CAMOCTOSATEIBHON PabOThI 010/ IKETOM BPEMEHH.

Pe3ynbTaToM caMOCTOATENBHON pabOThI SBISETCSA MPOYHOE YCBOCHHE MATEPHAJIOB IO MPEAMETY
COTJIaCHO MPOrpaMMbl JUCUHUIUTHHBL. B utore 3Toit paboTsl hopMupyroTcs npodeccuoHaabHbIe YMCHUS
KOMIIETEHLIUH, PA3BUBAETCSI TBOPUYECKHUH 1MOX0/] K PELUIEHUIO BOZHUKIIUX B XO/€ y4eOHOM JedaTelb HOCTH
npoOJIeMHBIX 3a/1a4, MOSABISACTCS CaMOCTOATEIbHOCTH MBILUICHUS.

Pemenue 3anay

inI CaMOCTOATCIIbBHOM PCHICHUH 3aJ1a4 HYXKXHO 00OCHOBBIBATH K&)I(I[blﬁ 9Tall peuICHus, UCXOAA U3
TEOPETHUECKUX TOJIOKEHUH Kypca. Eclin cTy1eHT BUAMT HECKOIBKO Iy Tel perieHus npooieMsl (3a1a4u),
TO HY)KHO CPaBHHUTb UX M BbIOpaTh caMblii palioHasbHBIN. [Toe3H0 10 Hayana BbIYUCIEHUNH COCTABUTHL
KpaTKHii NIJIaH pelIeHus NpodiieMsl (3a1aum).

Pemienne npoOnemMHbIX 3ajay WM OPUMEPOB CIIEAYEeT H3J1ararb MOJApPOOHO, BBIYUCIECHUS
pacnojiaratb B CTpOroM nopsAaKe, OTACIASL BCIIOMOIaTCJIbHBIC BBIYHCIICHUA OT OCHOBHBIX. Pemrenus IIpu
HEOOXOMMOCTH HYKHO COITPOBOK/IaTh KOMMEHTAPUSAMHU, CXEMaMH, YEPTEKAMU U PUCYHKAMH.

Crnenyer MOMHUTB, 4YTO pELICHUE KaXJA0M Y4eOHOM 3aJauu  JOJDKHO JIOBOAHMTHCS [0
OKOHYATENILHOr0 JIOTHYECKOT0 OTBETa, KOTOPOro TpedyeT yCIoBHE, U MO BO3MOXKHOCTH C BHIBOJIOM.

[TostydeHHbIH OTBET CJIEAYET IPOBEPUTH CIIOCOOAMHU, BLITEKAIOIMMH M3 CYILIECTBA JAHHOW 3aJa4uH.
[Tone3sHo Takke (ecaM BO3MOXKHO) pellaTh HECKOJBKHMMH Croco0aMH M CPaBHHUTH IMOJTY4CHHBIC
pe3yJIbTaThl.

Pemenne 3aJa4 JAHHOTrO THIIA HYXHO IIPpOJOJDKATbh 10 l'[pI/IO6peTCHI/I${ TBEPABIX HABBIKOB B HUX
pELLIECHUH.

3a,uaqa — OTO 1€Jib, 3aJaHHasA B OINPCACICHHBIX YCIOBHAX, PCHICHUEC 3aladyn -— IIPpOoLECC
JOCTHKEHHSI TOCTABJIEHHOM L[E€JTH, TOMCK HEOOXOAMMBIX Il 3TOI'0 CPEJICTB.

ANropuT™ pelIeHHs 3aau:

|. BHMMaTeIbHO TpPOYMTANHTE YCIOBHE 3aJaHUsl M YSACHUTE OCHOBHOH BONPOC, MPEACTaBbTE
IIPOLIECCHI U SIBJICHUS, ONIUCAHHBIE B YCIIOBUH.



2. TloBTOpHO NpPOYTUTE YCIOBUE JUISI TOro, 4TOOBI YETKO MPEACTaBUTh OCHOBHOW BOIIPOC,
npo0OieMy, Helb PELICHUs, 3aJaHHbIC BETMYUHBI, ONMUPASICh HA KOTOPbIE MOXKHO BECTH IMOUCKH PEILICHUS.

3. Ilpon3BeauTe KpaTKylo 3aKch YCIOBUS 3a0aHHsI.

4. Eciin Heo0X01MMO COCTaBbTE TAOJIUILY, CXEMY, PUCYHOK HJIU YEPTEK.

5. OnpenenuTe METO/ pelICHNUs 3aaHHs, COCTABbTE IJIAH PEIICHHUS.

6. 3anuIunuTe OCHOBHbBIE OHATUS, (POPMYJIbI, OIMCHIBAIOLHME [TPOLIECChI, MPEIJIOKEHHbIE 3a1aHHOM
CHUCTEMOM.

7. Haitaure peuienue B 001IEM BH/IE, BbIPa3UB UCKOMbIE BEJIMYMHBI Ye€pe3 3a/laHHbIE.

9. ITpoBepbTe NMPaBUIBLHOCTH PELICHUS 3a/1aHUS.

10. IIponsBenuTe OLIEHKY peaJbHOCTHU MOJYYEHHOIO PEIICHHSI.

11. 3anumuTe OTBET.

9. Pa3zpa6oT4yuK (pa3paGoTYMKH) NPOrpaMMbl.

K.$.-M.H. 3peJioB I1.B.



