depepasibHOE TOCyJapCTBEHHOE 610/pkeTHOe 06pa3oBaTesibHOe
yupexx/ieHHue BbIcLIero o6pa3oBaHusa
MockoBCKUM rocyiapcTBeHHbI M yHUBepcuTeT uMeHU M.B. JloMoHOCOBa
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PABOYAA IMTPOrPAMMA JUCHHUIIVIMHBI
HaunMmeHOBaHMe JMCIMIIIMHBI:

MeToAbl U TEXHOJIOTUU MALIUHHOIO OﬁyquHH B IPUKJIAAHBIX 3aJaYax

YpoBeHb BbICIIEro 06pa30BaHUA:
Mazucmpamypa

HanpaBJle}me NOoATrOTOBKH / ClIenHuaJbHOCTb:

01.04.02 "lIpuknaaHas maTeMaTuKa 1 HHpopmaTuka" (3++)

HanpasieHHocTs (mpoduib):

METOABI U TEXHOJIOTHH o6pa60'rlm AAHHBIX B reTEpOreHHbIX BbIYH CJIMTEJ/IBHBIX CpeAax

®opma 0byyeHus:
OYHas

Jy6Ha 2024



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 gucuMIIMHBI (MoAyJisi) B ctpyktype OIIOII BO:

JvcuunanHa oTHOCUTCS K BapuaTuBHou yactu OIIOIT BO.

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

(ecsu ecTh):

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

[lnaHUpyeMble pe3y/IbTaThl 06YYeHHUs 0 AUCHMIVIMHE (MOAYJII0)

CopepxxaHue M KOJ,

UHauKaTOop (MoKasaTeJib)

[l1aHupyeMbie pe3yJibTaThl 06y4YeHHUs 10

KOMIIETeHIUH. AOCTHKEeHHMS KOMNETeHIMH | AMCIMII/IMHE, CONPSKEeHHbIe C
WHAUKATOPAMH
AOCTHKEeHHsI KOMNeTeHIM i
CIIK-1. CriocoOHOCTD CIIK-1.1 ITpumensier 3HaTh

MPUMEHSATH KITaCCHUCCKUE
COBpEMEHHbIE
MATCEMATHYCCKUEC MCTOIbI
JUISl TOCTAHOBKH 3a/1a4
MAaTEMaTHYECKOTO
MOJICIIMPOBAHHUS B
pa3IMYHbIX 00JIACTAX HAYKH
M TEXHHUKH, OCYLICCTBIIATh
MaTeMaTHYECKOE
MOIICJ'alOBaHHC
(du3HYECKHX,
TCXHOJIOTUYCCKUX U
MPUPOIHBIX MPOLIECCOB

KJIACCUYECKHUE U
COBpEMEHHbBIE
MaTEMaTUYECKHE METO/IbI
JUIS TOCTAaHOBKH 3a]1a4
MaTEMaTHYECKOrO
MOJIC/IMPOBAHUS B
pa3IMYHbIX 00JIACTSIX HAYKH
M TEXHUKH

CIIK-1.2. OcyuectBisier
MaTeMaTU4YeCKOe
MOJIeJIMPOBAHHE
¢busnueckux,
TEXHOJIOTHUECKUX H
MPUPOIHBIX POLIECCOB

O6uias nocTaHOBKA 3a/la4y MALIMHHOTO
o6y4yeHus. MeToAbl U AATOPUTMBI
06yuyeHus. MeTo/ibl OLleHKH KayecTBa
Mozesneil. Chepbl NpUMeHeHUs.
OCHOBHbIE TPUHLUIIbI U METO/1bI
paboThl HEMPOHHBIX ceTel. UX BUbI U
NpUMeHeHHe B pa3IMYHbIX 06/1aCTAX.
BasoBble noHsATUA 3a/1a4
KnaccupukKauuu U300 parkeHu i,
JleTEeKIUU U CerMeHTal M1 06’ beKTOB.
CyumecTByrouLye MoAX0 /bl U pelleHUs.
YMeTb

[IpUMeHsATb MeTO/ibl U TEXHOJIOTUH
MaLIMHHOTO 00Y4Y€eHHUs B MPHUKJIAAHBIX
3a/layax: 3KOJIOTUH, CEeJIbCKOTO
X0351UCTBA U GU3UKU BbICOKUX IHEPTUH.
UMeTb HaBbIKH

[IlpuMeHeHUs MALIMHHOTO 00YYeHUs
JUIs pellieHUs 3a7a4 GU3UKHU BbICOKHUX
3HEepPruu.

4. 06 beM AMCLMIIJIMHBI COCTaBJAET 3 3.€., B TOM 4YHClIe 72 akageMHYECKHX YacoOB, OTBEIECHHBIX Ha
KOHTaKTHYI0 paboTy ofywaromuxcs ¢ npenojgasarenem, 36 akaJeMHUECKHX YaCOB Ha CaMOCTOSITEIIbHYIO
paboTy 00ydarommxcs.



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)

HauMeHoOBaHMe pa3/je/ioB U TEM

HoMuHabHbIE TPYA03aTPaThI

AMCHUIIMHBI (MOAys), 00y4Yamwierocs
KoHTakTHas pa6ora 8 g
dopma npomMeKyTOYHOH (pa6ora BO & g
aTTeCcTalMHy No AU CUUIJIMHE B3aUMO/eHCTBUM C : Ex T
=
(Moay.i0) npenojasaresiem) CamocrosiTe 2 : E z
BH /bl KOHTAKTHOM JibHasA o °© ¢ g
paGoThI, pa6ora £ S 5 S
aKaJeMH4YeCKHe Yachbl oGyvarouer 5 I~y K g
ocs, =8 L=
o o g 8
= = aKkajgemMuyec | X =Sz
w © w g « ] -
=T =S KHe 4achbl o =
= T = > Qo= = ="
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IR = z £ = 3]
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g v
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Paspges 1. bBa3oBble NOHATUA 4 4 2 10 onpoc
MalIUHHOTO 00y4YeHHUsl.
Paszen 2. Bocnpusitue 4 4 4 12 onpoc
MHpOpPMaLlMU KOMIIbIOTEPHBIMHU
CUCTEMaMHU U NOAr0TOBKA JJAHHbIX
JIJII MOJIeJIe M.
Pazpen 3. HelipoHHble ceTH - -+ 4 6 14 omnpoc
OCHOBBI.
Paspen 4. 3agauyu 6 6 6 14 onpoc
KJ1accupUKaL MU, AeTEKIIUU U
cerMeHTaL M. [loaxoabl U
pelIeHHUsl.
Paspen 5. MaminHHOe 06yyeHue B | 4 4 6 14 omnpoc
3a/lauyax 3K0JIOTUYEeCKOro
MOHUTOPUHTrA.
Pazznen 6. MamunHHOe 06yyeHUe B | 6 4 6 18 omnpoc
3a/layax CeJbCKOro X03sMCcTBa.
Pazzen 7. MammHHOe 06yyeHue B | 4 6 4 14 onpoc
3aj1ayax GU3UKHU BbICOKHUX
3HEepruu.
Paspgeu 8. [lepcriekTuBHBIE 4 4 2 12 onpoc
HanpaBJieHUs1 pa3BUTUS
MalIMHHOTO 00y4YeHus U
MCKYCCTBEHHOTO MHTeJIJIEKTA.
Jlpyrue BUbl CAMOCTOSITEJIbHOU
paboThl (OTCYTCTBYIOT)




[IpomMexxyTOo4Has1 aTTecTalus
(3k3aMeH)

HToro 36 36 36 108 —

5.2. Coaep:xaHue pa3aesioB (TeM) AU CLMUIIAHBI

Nen/nm | HauMmeHoBaHMe pa3jiesioB (TeM) CopaeprkaHue pasziesioB (TeM) AUCHUIIIUH
JUCIHUIJIMHBI

1. Paspen 1. bazoBble NOHATHSA O61asa nocTaHOBKa 3aJja4yy MalllMHHOTO

MallXMHHOTO 00y4YeHMUsl. 06yyeHHs. MeTO/1bl U QJITOPUTMbI 0Oy4EeHUs.
MeTo/bl OLleHKH KadyecTBa Mozesiel. Chepol
NpUMeHeHHus.

2. Paspgeus 2. Bocnpusarue KomnbloTepHoe 3peHue. [IoHATHA 00y4darolien u
uHOpMaL UK KOMITIbIOTEPHbIMHU TeCcTOBOU BbIOOPKHU. [loagroToBKa JaHHBIX AJIA
CUCTEMaMHU U NOATrOTOBKA JJAHHbIX | 00y4eHUs MoJieJen.

)1 MOJIeJIe M.

3. Paspnen 3. HelipoHHble ceTH - OCHOBHbIE PUHLUIIbI U METO/bI PAOOTHI

OCHOBBI. HEeNpPOHHBIX ceTell. UX BU/bl U NIPUMEHeHHe B
Pa3JIMYHBIX 06J1aCTSX.

4. Paszzen 4. 3agauu knaccupukanuy, | bazoBble NOHATHUSA 3a4a4 KJAacCUPUKAL MU
JleTeKI|UU U CerMeHTaLluH. M300pakeHUH, leTeKI|UU U CerMeHTall U
[Toaxo/ bl U pelieHUs. 00'beKTOB. CyllecTBYIOIIHE NOAX0/1bl U pelleHus.

5. Pazzen 5. MammHHOe 06ydyeHue B | 3a/1a4M 3KOJIOTUYECKOTO MOHUTOPHUHTQ,
3a/layax 3K0JIOTUYEeCKOTro pelLiaemMble C IpUMeHEeHUeM MalluHHOT'O
MOHMTOPHHTra. 06y4eHusl.

6. Pazzen 6. MamMHHOEe 00yyeHUe B PassiMyHble 3a/lauM CeJbCKOr0 X035HMCTBAa,
3a/layax ceJibCKOro X035MCTBA. peliaemMble C IpUMeHeHHUeM MalluHHOT O

00y4eHHus.

7. Paspen 7. MamnHHOe 06yyeHue B | [I[pyuMeHeHHe MalIMHHOTO 06y4eHUs AJ1s pelleH usl
3a/iayax GU3UKU BbICOKUX 3a/1a4 GU3UKU BBICOKUX IHEPTUiL.
3Heprumu.

8. Paspen 8. [lepcnekTuBHbIE Bosiblive 13bIKOBbIE MO/leJ1Y, FeHepaTUBHbIE CETH,
HanpaBJIeHUs] pa3BUTHUS po60TOTEXHUKA U MTPOYHeE NepCreKTUBHbIe
MalIMHHOTO 00y4YeHus U HalnpaBJIeHUsl pa3BUTHUSA MALUMHHOTO 0OY4YeHUs U
MCKYCCTBEHHOT'O UHTEJIJIEKTA. MCKYCCTBEHHOI'O MHTeJIJIeKTa.

6. ®oHa oueHOYHBIX cpeAcTB (POC, oneHOYHbIE U METOAMYECKHE MaTepHUaJIbl) A
OLleHUBAHMSA pe3y/IbTaTOB 00y4YeHM Mo AUCUUIIIMHE (MOAYJII0).

6.1. TunoBbie KOHTPOJIbHbI€ 3aJaHUA HJIK UHbBI€ MaAaTepUuaJibl AJIA INPOBEeAE€HHUA TEKyllero
KOHTPOJIA YCII€EBAE€MOCTH

[IpuMepsl TeM 11 yCTHOTO ompoca:
1. YTo Takoe MalIMHHOE 00y4eHHe U 3a4eM ero NpUMeHs 10T?

Kakue 3a/1auu MOHO pelaTh € IOMOIbI0 METO/I0B MAallIMHHOT'O 06y4YyeHus ?
YTo Takoe HeHpPOHHAs CeThb U KakK OHa paboTaeT?

Kakue TUnbI aITOPUTMOB MAaIIMHHOTO 00yYeHHUs CyeCTBYIOT?

Kakue MeTo/ibl OLleHKU TOYHOCTHU MO/ieJiel CY1eCTBYT?

AR o



Yrto Takoe HeZ00OyYeHHe?
Yrto Takoe nepeobyyenue?
Yrto Takoe npegobyyeHue?
YTo Takoe runepnapamMeTpbl MOJEJIH, U 32 UTO OHU OTBEYAIOT?

. YTo Takoe aHcaMOJ/1b MO/leJied U KOT/a ero NpUuMeHsATb?

.Yto Takoe o6yuyeHue 6e3 yuyuressi?

. UTo Takoe aJiroOpuTMbl KJlacTepusayuu?

. Yto Takoe rny6okoe obyyeHue?

.Yrto Takoe anroputM K-cpeaHux?

. Yrto Takoe aaroputm DBSCAN?

. Yto Takoe meTo/ rinaBHbIX KoMnoHeHT PCA (Principal Component Analysis)?

.YTo Takoe aJiropuTM 06PATHOrO pacnpoCTPaHeHUs] OLUUOKU?

. YTo Takoe Kpocc-3aHTponUA?

. YTo Takoe BbIOOPKA JAaHHBIX?

.YTo Takoe alanTUBHBIU I'Pa/IUEHTHBIN CITYyCK?

. YTo Takoe UCKYCCTBEHHbIM UHTEJJIeKT?

. Kakue 3az1aun MoKeT pemiaTb UCKyCCTBEHHbIA UHTEJJ1eKT?

. Kakoe 3HaueHHe uMeeT MallMHHOE 06y4eHHe B KOHTEKCTEe UCKYCCTBEHHOTO UHTeJ/JIeKTa?
. Kakue npeumyiectsa 1 HeIOCTaTKU UMEIOT CUCTEMbI UCKYCCTBEHHOT0 MHTeJlJIeKTa?

. Kakue 3az1auun MoxeT pemats riaybokoe obyyeHue?

. Kakue 3azaumn MoKeT peliaTb CUCTEMA UCKYCCTBEHHOTO MHTeJIJIEKTA B MeJUl|MHe?

. Kakue 3aziaum MoxeT peliaTb CUCTEMA UCKYCCTBEHHOTO UHTeJIJIeKTa B GuHaHCOBOM chepe?
. Kakue 3aaum MoxeT peliaTb CUCTEMA UCKYCCTBEHHOTO UHTEJIJIEKTa B 06pa3oBaHUM?

. YTo Takoe KOMNBIOTEpPHOE 3peHue?

. YTo Takoe pekyppeHTHble HelpoHHbIe ceTH (RNN)?

. Yto Takoe cBepTOouHble HelipoHHbIe ceTU (CNN)?

. YTo Takoe aropuTMbl 060y4YeHUs C NoJKpenjeHueM?

. BuyeM cyTb 06yueHus ¢ yautenem?

. Kakue 3a/1auu MOKeT peliaTb CUCTEMA UCKYCCTBEHHOT O MHTEJIJIEKTA B cdpepe CebCKOro

xo3ducTsa?

6.2. TunoBbie KOHTPOJIbHBIE 3aJaHUA WIH HHbI€ MaTepHuaJibl AJI NPpOBeAEeHUA
l'lpOMe)KYTO‘-lHOﬂ ATTEeCTAllUMH 0 AU CUHUIIVIMHE, KDUTEPHUHU U IIKAJIbl O€HUBAHHUA

Bonpocsl K 3K3aMeHy

WO NSUEWN R

OCHOBHbI€ MOHATHUSI MAIIUHHOTO 06y4YeHUs

[ToaXoAbl U AITOPUTMBI, UCIIOJIb3yeMble B MAIIMHHOM 00yYeHUHU
MeTo/ bl OLIEeHKH KayecTBa Mojiesier

Anroputm K-6mxaiinx cocefiei

ANTropuUTM pellarLiuX epeBbeB

AJITOPUTM IrpaiIu€HTHOrO 6yCTUHTA

[Ipeno6yvyenue, Heo0OyYeHHE U TepeobyyeHue

AHcamM6siu MofiesIel U UX TPUMEHeHHe

OCHOBHbIE MOHATHUS HEUPOHHBIX CETel



10. PyHKIIMM MMHUMHU3ALUU IOTEPb
11. AyrMmeHTanus JaHHbIX
12. O6paboTka ecTrecTBeHHOTO A3biKa (NLP)
13. ®peliMBOPKH MALIMHHOTO 00y4YeHus

14. Ucnosib30BaHMe MAIIMHHOTO 00y4eHus AJis1 KJacCuPpUKaL UK TEKCTOB

15. KOMl’IbI‘OTepHOE 3peHHE U €ro OCHOBHbIE 3a/la4H

16. MamnHHOe 06y4eHue JJis KJacCUUKaLMU U300parKkeH U
17. Ucnosb30BaHMe MAalIMHHOTO 06y4eHUs Ui KJacCUPUKaL MU 3BYKOBBIX CUT'HAJIOB
18. AHa/M3 pe4yH ¢ UCMOoJIb30BaHUEM MAIIMHHOTO 06y4YeHUs
19. Ucnosib30BaHHWE MAIIMHHOTO 00y4YeHHUs JJis aHa/IM3a COLlMaIbHbIX ceTel
20. 'eHepaTUBHbIE MOJIeJIU
21. Ucnnonb30BaHHWe MAaLIUHHOI'O 0OY4YeHUs B UTPOBOU UHAYCTPUHU

22. MamnHHOe o6y4yeHHe B 3a/la4ax IKOJIOrM4eCKOro MOHUTOPUHTA
23. Ucnosib30BaHMe MAIIMHHOTO 06y4yeHus B PUHAHCOBOM cdhepe
24. MawmimHHOe oOy4yeHHe B 3a/ia4ax CesbCKOro X03s1MCcTBa

25. Ucnosib30BaHUe MalIMHHOTO 06y4YeHUs B MeJJUI|UHe

26. MamiMHHOe 06y4yeHHUe B 3aZja4ax G U3MKH BbICOKUX IHEPTHUil.

27. Wcnosib30BaHME MALIMHHOTO 00y4YeHHUs JJis TepCOHa/IM3aluu peKoOMeHAal Ml
28. MawmmHHOe o6yyeHHe 1151 pOOOTOTEXHUKHU
29. MamimHHOe 06y4yeHuUe /1151 yrpaBJeHUss aBTOHOMHBIMU TPAHCIIOPTHBIMU CpeJiICTBAaMU

[IpumepHBIE TEMBI CEMHHAPCKUX 3aaHUN

Rl S A

U300pakeHu i

® W

CTraTHCTHYECKHE MOJIEIN U OLIEHKA HX TOYHOCTH
AHanu3 BpeMEeHHbBIX PS10B

IToaroroBka JaHHbBIX JIJIsI MOJIEJICH
[TpumeHneHue noixo1a nepeHoca o0 yueHus sl peleHus 3a/1auu Kiaccupukammu

OOHapyKeHue U OTCIeKUBaAaHUE 00BEKTOB
TectupoBanue pazuyHbIX QYHKIMI MUHUMHU3ALUU IOTEPh
O06paboTKa 3BYKOBBIX JAHHbBIX

O0paboTKa €CTECTBEHHOI0 sI3bIKa

9. OOyueHue ¢ NOAKpEIICHUEM
10. O6yuenue 6e3 yuuresns

11. ITonck anomajuii B JJaHHBIX

12. 'enepaTuBHbIE MOJEIIU

IIKAJIA U KPUTEPUU OLIEHHMBAHUA pe3yabTaToB 06ydyeHus (PO) no aucuunauHe

OueHka | 2 (He 3a4TeHO) 3 (3auTeHO) 4 (3auTeH0) 5 (3auTeHo)
BU/IbI
OLIeHOYHbIX
CPeACTB
3HaHuA OTcyTcTBUE ®parmeHTapHble O6uiue, HO He CdopMupoBaHHbIe
(sudsi 3HAaHUHU 3HaHUSA CTPYKTYPUPOBAHHbIE | CUCTEMATHUYECKHE




OYEHOUHbIX 3HAHUSA 3HaHMSA
cpedcme: onpoc,
mecmbl)
YmeHus OTtcyTcTBUE B nesioM ycnemHoe, | B uesiom ycneluHoe, YcnelwHoe
(8udsi yMeHUH HO He HO cojiepKalee cUcTeMaTHYyecKoe
OYEHOUHbIX CUCTEMaTHYyecKoe | OT/esIbHble NPo6esibl yMeHHe
cpedcma: yMeHHe yMeHHe (JjonycKaeT
npakmu4eckue HETOYHOCTH
3adaHus) HeNnpUHIMIHAJbHOTO

XapakTepa)
HaBbiku OTtcyTcTBUE Hasnuue B nesom, CdopmupoBaHHbIE
(B1apgenus, HaBbIKOB OT/leJIbHBIX chopMHUpPOBaAHHbIE HaBbIKH
OMNBIT (Bs1azeHMH, HaBbIKOB (Ha/IMuMe | HaBbIKM (BJIaieHHs]), (B1agenus),
AesATeJbHOCTH) onbiTa) ¢dparmeHTapHOIO HO HCIOJIb3yeMble He NpUMeHsieMble
(8udwt omnbITa) B aKTUBHOH ¢popme NPy pelleHur
OYEHOUHbIX 3aza4
cpedcmae:
8bIN0OJHEHUE U
3awuma
Kypcosoll
pabomvl, omyem
no npakmuke,
omuem no HUP
um.n.)

7. PecypcHoe obecneyenue:
7.1. IlepeyeHb OCHOBHOM U A0NOJHUTEJIbHOMH JJHTEPATYPbI
OcHoBHas nuTEpaTypa

1. Benmxuo, I'yademnoy, Kypsuuibs: ['ydbokoe o0y4uenue, 2018
2. Duapro Tpack: I'pokaem rinybokoe obydenue, 2019

3. Anapeii Bypkos: MammnaHoe o0ydenue 6e3 mumHux cios, 2020
4. Tloiiarep S. Ilporpammupyem ¢ PyTorch: Co3nanue npuiioxkenuii riryookoro odyuenus, becrcemieps

O'Reilly, 2020

JononuurenbHas qutepaTtypa
1. Amnaromuii [Toctonut. OCHOBBI HCKYCCTBECHHOTO HHTEJUIEKTa B MpuMepax Ha Python, 2022

2. Sn Jlekyn. Kak yuntcs mammna. Pepomonus B 001acTH HEHPOHHBIX ceTel U rTy0oKoro
o0yuenus, 2021

7.2.

IlepeyeHn

JIMIEH3UOHHOI 0

OT€4YE€CTBEHHOI'o NIpou3BOACTBa

[lpy peasusauuu JUCUUIUIMHBI MOXET ObIThb HCIOJIb30BAHO CJie/ylollee IporpaMMHOe
obecrneyeHue:

1. Onepauunonnas cucrema Ubuntu 22.04.

NporpaMMHOro

o6ecnedyeHus,

2. IIporpammusiii mpoaykt Python 3.5.1 (64-bit) Python Software Foundation

B TOM

3. Onmnepauuonnas cucteMa Microsoft Windows 7 koprniopaTtuBHas akajgeMU4ecKast JIULEeH3HUs

qyucie



4. Onepanunonnas cucrema Microsoft Windows 10 Education akagemuueckast JIMIEH3US

7.3. IlepeuyeHb npodeccuoHa/IbHbIX 6a3 AAHHBIX U UHGOPMALMOHHBIX CIIPABOYHBIX
cucrem
1. http://www.edu.ru — nopran MunucrepcTBa odpazoBanus u Hayku PD
2. http://www.ict.edu.ru — cucrema ¢enepanbHbix oOpazoBaTenbHbIX mnopranoB «MKT B
o0Opa3oBaHHM»
3. http://www.openet.ru - Poccuiickuii mopTaj OTKpeITOro o0pa3oBaHus
4. http://www.mon.gov.ru - MunucrepctBo odpa3oBanus U Hayku Poccuiickoit denepanun
5. http://www.fasi.gov.ru - ®enepanbHOe areHTCTBO M0 HAyKe ¥ MHHOBAIMAM
7.4. IlepeyeHb pecypcoB UHPOPMALMOHHO -TeJIEKOMMYHUKALIMOHHOM ceTH «UHTEepHeT»
1. Math-NetRu [3s1eKTpoHHBIH pecypc] : o0OLIEPOCCUHUCKMH MaTeMaTHYeCKUH nmopran [/
MaTtematuyeckuii MHCTUTYT uUM. B. A. CrexksoBa PAH ; Poccuiickasi akazeMuss Hayk, OTjesieHue
MaTeMaTH4eCcKUX Hayk. - M. : [6. u.], 2010. - 3arJ1. ¢ TUTYJ1. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YHuBepcuTeTckasa O6ubauoreka Online [J/IeKTPOHHBIM pecypc| : 3JIeKTpOHHasE OUGJIMOTEYHast
cucrema / 000 "Jupekt-Megua" . - M. : [6. u.], 2001. - 3arn. ¢ TuTyn 3kpaHa. - b. u. URL:
www.biblioclub.ru
3. YuuBepcasbHble 6a3bl JaHHbIX East View [3sieKTpoHHBIN pecypc] : tHGopMaMoHHbIN pecypc / East
View Information Services. - M. : [6. u.], 2012. - 3arJ1. ¢ TUTYJI. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
4. HayyHas aJsiekTpoHHass 6ubsnoreka eLIBRARY.RU [dsiekTpoHHBIH pecypc| : nHPOpMalMOHHBIH
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7.5. OnucaHue MaTepHaJIbHO-TEXHUYECKOro o6ecne4yeHusl.
Guman MI'V B r. JlyOHe, OTBeTCTBEHHBIH 3a peanu3anuio gaHHoW IIporpammel, pacnonaraer
COOTBETCTBYIOIIEH MaTepHaIbHO-TEXHHYECKONH 0a30i, BKIIOYAash COBPEMEHHYIO BBIYHCIUTEIBHYIO
TEXHUKY, OOBEIUHEHHYI0 B JIOKAJbHYIO BBIYMCIUTEIBHYIO CETh, HMMEIOULYI0 BbIX0J B HMHTepHer.
Hcnone3yloTcss  cnenuanu3upoOBaHHBIE  KOMIIBIOTEPHBIC  KJIACChl,  OCHAILICHHBIC  COBPEMCHHBIM
000py10BaHUEM.
MarepuanbHas 6a3a moapasieieHuss COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHO-TEXHUYECKUM HOPMAaM H
obecrieunBaeT MPOBEJACHHE BCEX BHJIOB 3aHATHI (1a00OpaTOpHOM, NMPaKTUYECKOH, MMCIHUIUIMHAPHON H
MEKJIUCUMIUIMHAPHON  MOATOTOBKM) W HAYYHO-HCCIEAOBATENbCKOM  paboThl  oOywarommxcs,
MPeyCMOTPEHHBIX Y4COHBIM IMJIAHOM.

8. MeroanyecKkne peKOMEHIAMH 110 OPraHH3ANHH H3YYeHUsl TUCIHILTHHBI
8.1. ®opMbI ¥ METObI NPENOAABAHUA AU CIUILINHBI

(mepe4ucASIOTCS B COOTBETCTBUU € Tabauueit 5.1.)

Hcnonb3yembie GOpMBI U METOABI O0YUCHHUSA:

JCKIUH

CEMHHAPCKUE 3aHATUS

caMocCTOATe/IbHAs paboTa CTY/IEHTOB.

B npouecce npenogaBanus AMCUUILUIMHBL ITPENOaBaTeb HCIIOJIB3YET KaK Kiaccuueckue GopMbl U
METO/Ibl 00yueHHS (JIEKIIMM U CEMHUHAPCKHE 3aHATHUSA ), TaK M aKTUBHBIC METO/IbI O0YUCHHUS.

Ilpy npoBeneHuM JIEKLUMOHHBIX 3aHATUH IpernojaBaTeib MCIOJIb3YET ayJuOBH3YallbHbIE,
KOMIIBIOTEPHBIE U MYJIbTUMEAMHHBIE CpeAcTBa OOyUeHHs, a TAK)KE JEMOHCTPALlMOHHBIC M HATJISAIHO-
MJUTIOCTPALIMOHHBIE (B TOM YHCIIE pa3laTOuYHbIe) MaTepHAIb.



CeMuHapckue 3aHATHS NPOBOAATCS B (hopMe MpoOJIEMHOW CHTyallMd, KOTJa HEKOTOPBIH acrekT
pacCMOTPEHHONW TEMbl HM3/araeTcs MnpenojasareneM Oosnee noapodHo. Yacte uHpOpManun
KOHCIEKTUpYyeTcs. bosbiias yacTh BpeMEHM BblJeIeHa Ha padoTy C MCIOJIb30BAaHHEM KOMITbIOTEPHOM
TEXHUKH U IPOIPaMMHOr0 00ecreueHus.

B paMkax Kypca HCHONB3YIOTCS aKTUBHBIC M HMHTEPAaKTHBHBIC METOJAbl OOy4eHHs B Ipolecce
npoBeieHus 3aHATHH. OCHOBHBIMM OCOOEHHOCTSAMH MHTEPAKTHUBHBIX 3aHSATHH SBIISIOTCS MHTEPAKTHUBHbIE
NPAKTUYECKUE YIPAKHEHHS U 3aaHUs1, KOTOPHIE BBIMOIHSIOTCS 00y4YaIOMIUMUC HE TOJIBKO ¥ HE CTOJIBKO
Ha 3aKperieHne U3y4eHHOr 0 MaTepualia, HO U Ha CAMOCTOSITENIbHOE H3YyYEHHEe HOBOTO.

8.2. MeTojuuecKkue peKOMeH/Jall Uy IperojaBaTesio

[lepen HauamomM wu3yuyeHUsS IUCHUIUIMHBI IMPENOAABATENb JODKEH O3HAKOMUTb CTYACHTOB C
BUJaMH Y4eOHOW M CaMOCTOATEIbHON paboThl, MEepEeYHEM JIMTEPATypbl U UHTEPHET-pecypcoB, (hopmaMu
TEKYIIEH U NPOMEKYTOYHON aTTECTAllUK, C KPUTEPUSMH OLEHKH KayeCTBAa 3HAHMWU JUJI1 UTOIOBOM OLIE HKU
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 GOpMYII;

4) NpoBOAUT MPUMEPBI U3 OTEUECTBEHHOI0 U 3apYOEKHOr0 OIbITa, J1a€T TEKYLUE CTATUCTUYECKUE
JTAHHBIE JIJIS1 HATJISITHOTO M 00pa3HOro NMpe/ICTaBICHHUS H3Yy4aeMOoro MaTepuana;

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

Jlns ceMUHApPCKUX 3aHATUH

[ToaroroBka K INpOBEAEHUIO 3aHATUH NPOBOAMTCS peryisipHo. OpraHusauusi IperojaBareiem
CEMHHAPCKUX 3aHATHH JO/DKHA YAOBICTBOPATH CICAYIOIUIMM TpeOOBaHUS: KOJIUYECTBO 3aHATHH JOKHO
COOTBETCTBOBATh Y4YEOHOMY IUIAHY MPOrpaMMbl, COJIEp)KAHUE [UJIAHOB JIOJDKHO COOTBETCTBOBATH
nporpaMMe, IjiaH 3aHATHI JIOJDKCH COACPKATh MEPEYCHb PACCMATPUBAEMBIX BOIIPOCOB.

Bo Bpemsi ceMUHApCKUX 3aHATHI MCIOJIL3YIOTCS CIIOBECHBIE METO/bl O00y4YeHHUs, Kak Oecena u
JUCKYCCHSl, YTO MO3BOJIIET BOBJIEKATh B Y4€OHBIN MPOLIECC BCEX CIYIIATEICH U CTUMYJIUPYET TBOPYECKHI
NOTeHIHall 00yJarOIIUXCs.

[Ipy MOATrOTOBKE CEMHHAPCKOMY 3aHSATUIO TNPENOAABATENI0 HEOOXOAMMO 3HATh IUIAH €ro
NpPOBEACHHUSA, TMPOAYMaTh (GOPMYJUPOBKH U COACp)KAHUE YUeOHBIX BOMPOCOB, BBIHOCUMBIX Ha
o0cyKIeHHeE.

B navane 3aHATHS mNpenogaBaTelb JOJDKEH PACKpbITh TEOPETHUECKYH) M IMPAKTHYCCKYIO
3HaYUMOCTh TEMbl 3aHATHS, ONPEAEIUTH IMOPAAOK €ro INPOBEAEHHS, BpeMs Ha OOCYXJICHHUE KaxI0ro
yueOHOro Bompoca. B xoae 3aHsTHs cienyeT AaTh BO3MOMKHOCTH BBICTYIIHMTH BCEM IKEJIAIOMIUM U
NPEJIOKUTE BBICTYITUTH TEM CIIyLIATENIIM, KOTOPBIE IIPOSIBIISIIOT NACCUBHOCTb.

[lenecooOpa3Ho, B Xxo/1e 00CyKeHHsl y4eOHbIX BOIIPOCOB, 3a1aBaTh BLICTYIAIOLIMM U ayJUTOPUU
JIOTIOJTHUTENBHBIC M YTOUHSIOLIME BOMPOCHI C IIEJIBIO BBIICHEHHS UX MO3MIHH MO CYIIECTBY 00CYKAaeMbIX
npobiem, a TakKe IOOIIPATh BBICTYIUIEHME C MecTa B BUJAE KpaTkux jornojHeHuid. Ha 3ausrtusx
MPOBOJAUTCS OTpAadOTKA MPAKTUUECKUX YMEHHUH 110J1 KOHTPOJIEM IPENoaaBaTeNs

8.3. MeToauYecKkHe peKOMEHAALMH CTyJeHTaM N0 OPraHu3aluy CaMOCTOATEebHOMH
pa6oThl.

[Tpuctynas K M3y4eHUIO HOBOW Y4€OHOM JIMCUMIUIMHBI, CTYJIEHTbl JOJIKHBI O3HAKOMUTBLCS C
yueOHOH NporpaMMoii, yueOHON, HaydyHOH M METOAMYECKOH JHUTepaTypoi, umeromeiics B Oubimoreke
YHUBEPCUTETAa, BCTPETUTHCA C IMpEenojaBareieM, BEAYLUMM IUCHUIUIMHY, IMOJIY4YUTh B OuOIHOTEKE
PEKOMEHJOBAHHbIE YYE€OHMKHM U y4eOHO-METOAMYECKHE MOCOOMs, OCYIIECTBHUTh 3alMCh Ha
COOTBETCTBYIOLIHH KypC B Cpejie JICKTPOHHOT0 00y4YCHHs YHHBEPCUTETA.



['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 COCPEAOTOYMThL BHUMAHHUE HA €€ COACP)KAHUMU. DTO IOMOXKET Jydlle
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 1eHui, cxem, onopHbIX BeIBOAOB. Heobxonumo obpamate BHUMaHHE Ha TEPMHUHBIL, (POPMYIHPOBKH,
PacKpbIBAIOLIME COAEPKAHUE TeX WJIM MHBIX SBJICHHI U MPOLECCOB, HayYHbIE BBIBOIbI U MPAKTUYECKUE
pekomeHaanuu. JKenaTenbHO OCTaBIATh B KOHCIEKTAaX IOJSA, HAa KOTOPBIX JelaThb MOMETKH U3
PEKOMEHIOBAaHHOM JIMTEPAaTyphbl, JONOJHAIIICH MaTepual MpOCIyIIaHHOW JIEKIMH, a TaKKe
NOJYEPKUBAIOIINE OCOOYI0 BaKHOCTb TE€X HJIM HMHBIX TEOPETHUECKUX MOa0KeHHH. C 1enblo ysSCHEHUsS
TEOPETHUECKUX TOJOKECHUM, Pa3pelieHrs] CHOPHBIX CHTyalliii HEOOXOJMMO 3ajaBaTh IPENojaBaTello
yrouHsiomme Borpochl. Jlisi 3akperyieHust coiepikaHusi JIGKUMU B HaMSATH, HEOOXOAUMO BO BpeMs
CaMOCTOSITCJILHON paboThl BHUMATEIBHO TNPOYECTh CBOM KOHCMEKT M JOMOJIHUTH €ro 3amucsiMH U3
y4eOHMKOB U PEKOMEHI0BAHHOM JiuTepaTypbl. KOHCIIEKTHPOBAHME YUTAEMbIX JIEKIMI M UX ITOC/IeYIOIIas
nopaboTtka crocodcTByer Oosee riay0OKOMYy YCBOSHHIO 3HAHMM, M MOITOMY SBIISIIOTCS Ba)KHOU (hopmoi
y4eOHOMH JAeSATeIbHOCTU CTYAEHTOB.

MeToanueckue ykazanus /JJisi CAMOCTOATEIbHON padoThl 00y4al0IHXCH

[IpoyHoe ycBOEHHE U AOJTOBPEMEHHOE 3aKperjieHue ydyeOHOro marepuaja HEBO3MOXKHO 0e3
NpPOYMaHHOH caMoCTOATEeIbHOI paboTel. Takas pabota TpeOyeT OT CTy/JEHTa 3HAYMTEIbHBIX YCHIIMH,
TBOPYECTBA M BBICOKOH OpraHM30BaHHOCTH. B XoJe caMOCTOATENbHOH PabOThI CTYIEHTHI BHIIOJIHSIOT
CIIEAYIOIME 3a/1auu: JIOpabaThIBAIOT JIEKIUH, W3Y4YalOT PEKOMEHJOBAHHYIO JIMTEPATYPY, TOTOBSTCA K
NPAKTUYECKUM 3aHATUSAM, K KOJUIOKBUYMY, KOHTPOJIbHBIM padoTaM IO OTJEIbHBIM TeMaM JHUCHUIUIAHBI.
[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 MO MPEAMETY
COTJIaCHO MPOrpaMMbl JUCUHUIUTHHBL. B utore 3Toit paboTsl hopMupyroTcs npodeccuoHaabHbIe YMCHUS
KOMIIETEHLIUH, PA3BUBAETCS TBOPUYECKHUH 1OX0/] K PELIEHUIO BOZHUKIIUX B XO/€ y4eOHOH 1eATeIbHOCTH
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 MX M BbIOpaTh caMblii palioHasbHBIN. [Tose3H0 10 Hayana BbIYUCIEHUNH COCTaBUTHL
KpaTKHii NIJIaH pelIeHus NpodiieMsl (3a1aum).

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

Crnenyer MOMHUTB, 4YTO pELICHUE KaXJA0M Y4eOHOM 3aJauu  JOJDKHO JIOBOAHMTHCS [0
OKOHYATENILHOT0 JIOTHYECKOT'0 OTBETa, KOTOPOro TpedyeT yCIOBUE, U IO BO3MOKHOCTH 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 le/IO6peTCHH${ 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 TPOYMTANHTE YCIOBHE 3aJaHUs M YSCHUTE 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 3a0aHHs.

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
CHUCTEMOH.

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. Pa3pa6oTyuK (pa3paGoOTYUKH) NPOrpaMMBbl.
K.T.H. Y>KMHCKUH A.B.



