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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Iesnbto OCBOEGHHUS TUCLMILIMHBI ABJSIOTCS (POPMHUPOBAHUE Y CTYAEHTOB TEOPETHUYECKUX
3HaHUH M MPAKTUYECKUX HABBIKOB [0 OCHOBAM MAaIIMHHOTO OOY4Y€HHs, OBJIQJICHUE CTYIECHTAMU
UHCTPYMEHTApHEM, MOJEISIMH M METOJaMHM MalIMHHOTO OOydeHHs, a Takxke INpHoOpeTeHue
HaBBIKOB HCClIeZIoBaTeNsl AaHHBIX (data scientist) m pa3paboTuMKa MaTEeMaTHYECKUX MOJETICH,
METO/IOB M aJITOPUTMOB aHAJIN3a JAHHBIX.

ConepxaTenbHOE HAIMOJHEHHE IUCUUIUIMHBL OOYCJIOBJICHO OOIMMH 3aJadaMd B
HOJrOTOBKE OakasiaBpa.

Hay4Holi OCHOBOM Mg IIOCTPOCHMS NPOrpPAMMBI JAHHOM JUCLUIUIMHBI SBIISETCS
TEOPETUKO-TIparMaTHUECKUH MOAX0/] B 00y4EHUH.

1.2 3agaun AMCHUILIMHEI

—  HW3yuYeHHE KIIOUYEBBIX MOHATHI, LIeTIeH U 3a/1a4 UCTIOIb30BaHMsI MAIIMHHOTO O0yUeHUSI;

— U3yYeHHE METOJOJIOTMUECKUX OCHOB NPUMEHEHHUS alrOPUTMOB MAIIMHHOTO
00y4eHwusI.

— HW3y4YeHHWE METOJOB MAIIMHHOTO OOy4YEHHUS, COOTBETCTBYIOIIUX Pa3IUYHBIM
UCCJIEIOBATENILCKUM 3a/1a4aM, HHTEPIPETUPOBAHUE TOTYUYCHHBIX PE3yJIbTAaTOB;

— yYMEHHUE BU3YalIH3UPOBaTh Pe3yJbTaThl pabOThl aJrOPUTMOB MAIIMHHOTO OOyYEHUs,
BbIOUpATh;

—  NpuoOpeTeHre OMbITA M0 TPUMEHEHUIO METOI0B MAIIIMHHOTO OOYUEHHUS, IIOCTPOCHUS
1 OLIEHKHU KayecTBa MOJIENEN.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
HuctmrummHa «MamuHHOe 0o0ydeHue» oTtHocuTcsi K «OOs3arenbHas 4yacTtb» bioka 1
«ductunnunel (Moaynu)» yueOHOTO MIlaHa.
BXO0MHBIMY 3HAHHUSIMH I OCBOSHUS TAHHOW JUCIMILTUHBI SBJISIOTCS 3HAHUS, YMCHHS U
OTIBIT, HAKOTUJICHHBIN CTY/IEHTAMU B MPOIlecce N3YUeHUs AUCIUILINH «MaTtemMaTtudeckas JIOTUKa u
JUCKpPETHAsT MaTeMaTthkay, «OCHOBBI TPOTPaMMHUPOBAHU», «METOJbI MPOTPaAaMMHPOBAHUS.
OOyyaromuiicst TOMXKeH:
— uMeTh 0a30Bble HABBIKM B HAMHMCAHUW MPOTpaMM Ha MPOUEAYPHBIX U OOBEKTHO-
OpPUEHTUPOBAHHBIX S3bIKAX;
— OBITh 3HAKOMBIM C Ha0OO0JIee YaCTO BCTPEUAIOIIUMHUCS CTPYKTYPAMH JIaHHBIX, YMETh HMH
MOJIb30BATHCA U 3HATH BHYTPEHHIOK OPTaHU3AIIHIO.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHA 00Pa30BaTeJILHOM NIPOrpaMMbl

N3ydyenne paHHOW y4yeOHOW [AMCUMIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuXCcs CICNYIONUX KOMITETEHITAMN

IK-2 Cnoco0eH aKTHBHO y4acTBOBAaTb B HCCJICAOBAHMH HOBBIX MaTeMaTHYeCKHX
Mo/eJIell B eCTeCTBEHHbIX HayKax
3HaTh NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3agauu NMPOBOJUMBIX HCCIIECIOBAaHUN U

pa3paboTOK B €CTECTBEHHBIX HayKax
UIIK-2.3 (40.001 A/02.5 3H.2) OredecTBEHHBI W MEXAYHAPOJIHBIH OIBIT B
WCCIIEIOBAaHIH MAaTEeMaTHUECKUX MOJIEIel B €CTECTBEHHBIX HayKaxX

Banapgers UIIK-2.11 (40.001 A/02.5 Hp.2 Tn.) JesrenbHOCTh, HalpaBlieHHAsl Ha peEIICHUE
3aJa4 aHAJMTHUYECKOro XapakTepa, MpeIrojiararolliuX BBIOOp M MHOroodpasue
aKTyaJIbHBIX CIIOCOOOB pemIeHHs 3adad, pa3pabOTKHM HOBBIX MaTeMaTHYECKHX
MOJIETIEN B €CTECTBEHHBIX HayKax



IK-3

3HaTh

Baagern

IIK-4

3HaTh

YMmerhb

IK-6

3HaTh

Baagernb

Cnoco0eH OpHEHTHPOBATHCH B COBPEMEHHBIX AJTOPUTMAX KOMMbIOTEPHOM
MaTeMATUKH; 00J1aJaTh CHOCOOHOCTAMH K 3(PPeKTHUBHOMY NPHUMEHEHUIO U
peanu3anuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 3H.3) Meroasl W CpeiacTBa MPOCKTHUPOBAHMS
MPOrPaMMHOTO  OOECIIeYeHHSI TIPH  peaau3allid  MaTeMaTHYeCKH  CIIOXKHBIX
AJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbII OTEYECTBEHHBIH M 3apyOeKHBII
OIIBIT B Pa3pabOTKE aJrOPUTMOB KOMITBIOTEPHON MaTeMaTUKU

NIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEHHBIH M MEXIAYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJlTOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

HIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBeneHue H>KCIEPUMEHTOB IO OIICHKE
3¢ (HEKTHBHOCTHU peanr3allii MATEMaTUIECKH CIIOKHBIX aJITOPUTMOB

CnocodeH aKTHBHO Y4YacTBOBaTh B pa3padoTKe CHCTEMHOr0 M NMPHUKJIATHOIO
NMPOrpaMMHOI0 o0ecreYeHus
NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
MoayJed, IIa0loHBbI, KIAacChl OOBEKTOB, HCIONb3yeMblE TMpU pa3padoTKe
CHCTEMHOT0 ¥ MPHUKJIAHOTO MPOTPaMMHOT0 00eCTIeYeHHUS
NIIK-4.3 (06.001 D/03.06 31.3) MeToab! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO IPOTPAMMHOTO 00eCTIeUeHHSI
UIIK-4.7 (06.016 A/06.6 3n.1) Bosmoxnoctu HWC, npenmerHas o0macTb
CHCTEMHOE | MPHUKJIAJHOE TPOrpaMMHOE oOecrieueHne
UIIK-4.9 (06.016 A/30.6 3u.2) Bosmoxunoctu WC, wmetomsl pa3paboTku
MPUKIIQJHOTO IPOTPAMMHOTO 00eCTIeUeHUs

NIIK-4.11 (06.001 D/03.06 ¥.2) IlpuMeHsATh METOBI U CPEACTBA IPOESKTUPOBAHUS
CHCTEMHOI'0 U MPHUKIAJHOIO IPOrpaMMHOTO 00ECTIeUeHUs, CTPYKTYp AAHHBIX, 0a3
JaHHBIX, IPOTPaMMHBIX HHTEp(EiicoB

NIIK-4.12 (06.016 A/30.6 V.2) IlnanupoBaTe pabOThl B MPOEKTaX pa3pabOTKU
CHCTEMHOTO M MPHUKJIAHOTO MPOTPaMMHOT0 00eCTIeYeHNUS

NIIK-4.13 (40.001 A/02.5 V¥.3) [IpumeHSATh METOMBI IPOBEICHUS SKCIIEPUMEHTOB
MIPH aHAJTU3€ CHCTEMHOTO ¥ MTPHUKJIAIHOTO MMPOrPaMMHOT0 00eCTIeYeHUS

Cnoco0eH HAXOAUTh M H3BJEKATh AKTYAJbHYI0 HAYYHO-TEXHHYECKYIO
HH(OPMALMIO U3 IEKTPOHHBIX OUOIHOTEK, HH(POPMAIMOHHBIX CIPABOYHBIX
CHCTEM, COBPEMEHHBIX MPO(eCcCHOHATBHBIX 023 TaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3u.7) McTOYHMKH aKTyalbHOW HAyYHO-TEXHHYECKOH
uHpopManuu

NIIK-6.2 (40.001 A/02.5 3n.1) Llenu u 3agauu NMPOBOJUMBIX HCCIIECIOBAHUN U
pa3paboTOK, METOJIbI CPABHUTEIHLHOTO aHAIHM3a ¢ MHPOPMAIUEH, N3BICUCHHON U3
ANEKTPOHHBIX OMOIMOTEK, MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, COBPEMEHHBIX
npodeccHnoHaATbHBIX 0a3 TaHHBIX U T.I1.

HIIK-6.4 (40.001 A/02.5 Op.2 Tna.) JearenbHOCTh, HallpaBieHHAs Ha PEIICHUE
3a/la4 aHAMTUYECKOTO XapakTepa, IMPEANoiaraloiiux BBIOOP W MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEIICHUS 33Ja4 C HMCIIOJIb30BAHHEM aKTyaJbHOW Hay4IHO-
TEXHUUYECKON wuH(OpManuu, W3BICUEHHONM U3 JJIEKTPOHHBIX OUOIHOTEK,
WH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, COBPEMEHHBIX NMPO(ECCHOHATBHBIX 0a3
JAHHBIX | T.11.



PesynpraThl 00yueHHsI MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOHM U CAaMOCTOSATEJILHOM pabOoThl 00yUYaroIINUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIIETEHLUMH  CUMTalOTCs  CQOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2. CTpyKTypa M cofepKaHue IUCHUILTHHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

O61mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. ef1. (108uacoB), ux pacnpenenenue
10 BUIaM Pa0OT MPEACTABICHO B TaOJIHIIC

CemecTpnl
Bup yueOHoii padoThl Beero (4acel)
4acoB g
KonTakTHas padora, B TOM 4ncJe: 42,3 | 42,3
AyauTOpHBIE 3aHATHS (BCEro): 42 42
3aHsATUS JEKIIMOHHOTO TUIIA 14 14
JlaGopaTopHbIe 3aHATHS 28 28
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKkTHasi padora: 0,3 0,3
KonTpons camoctositenbHoi padotsl (KCP)
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 12 12
Ilpopabomxka yuebHoeo (meopemuuecxkoco) 4 4
Mamepuana
Buinonnenue unousuoyanbhvix 3a0anutl 6 6
(nodeomogka coobweHull, npezenmayuii)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 2 2
KoHnTtpoJs: 53,7 | 53,7
[ToaroroBka K 3K3amMeHy 53,7 | 537
Jac. 108 108
B TOM 4HcJIe
O0mas Tpya10eMKOCTh KOHTAKTHAas 42,3 | 42,3
pabora
3a4. ef 3 3

2.2 CTpyKTYypa IMCUHUILIHHBI
Pacnpenenenne BuaoB yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUILIMHBI, H3Y4aeMble B 8 cemecTpe

KoJsnyecTBO YyacoB
Bueayn
HTOpPHA
Ne HaunmeHoBaHMe pa3aenos (TeM) Beero AynurtopHas padora o
padoTa
Ja m3 Jap CPC
1 2 3 4 5 6 7
1. | BBenenue B MalinHHOE O0YUYCHHE 2 4
2. | JluneiiHbIe MOJIENIN PETPECCHA 2 4 2
3. | Jloructuyeckas perpeccust 2 4 2
4. | Knaccudukanus 2 4 2
5. | Knacrepuzamus 2 4 2




Kosn4yecTBO 4acoB
Bueayn
. HTOpHA
Ne HaumenoBanmue pasjienosn (TeM) Beero AynuTopHasi padora o
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
6. | JepeBbs perienuit 2 4 2
7. | AncamMOJIeBbIE METOIBI 2 4 2
HUTOI'O no pa3aenam auCHUNIHHBI 14 28 12
Kontpousb camocrostensHOM pabotsl (KCP)
[Tpomesxxyrounas arrecrauus (MKP) 0,3
IToaroroBka K TEKyIeMy KOHTPOJFO 53,7
OO0mas TPy10eMKOCTh MO THCIUTLIHHE 108

IHpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesioB (TeM) THCHUNIHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

Ne HaumenoBanue pazaesa (Tembl)

Conep:xanue pasaesia (TeMbl)

®opma
TeKyuer
0
KOHTPOJI

3

1. | BBenenue B MammHHOE 0OyUeHHE

Beenenne B mpenmerHyto obOmacte. [Ipumepst
WCTIONIb30BaHMS METOJIOB MAaIIMHHOTO
00ydeHUst JIs pellIeH s IPUKIAIHbIX 3a1ad.

3HAaKOMCTBO co CreUaI3UPOBAHHBIMH
O6mbnuoTekaMu  s3BIKa  MporpamMMmupoBaHust Py
thon mis HaydHBIX pacdyeToOB M aHAIW3a JAaHHBIX.
NumPy, SciPy, pandas.

3HaKOMCTBO c Pa3IMIHBIMH MeTOAaMHU
npenoopadboTkn JTaHHBIX, OTMCATENILHBIMU
CTaTHCTHKaMHU " OCHOBHBIMH criocobamu
BU3yaIM3allid  JIaHHBIX, METOJaMH  CHIDKCHUS
pasMepHOCTH.  MeTox  TJIaBHBIX  KOMIIOHEHT.
BaxHocts HOpPMHUpPOBKM JaHHBIX. [IpenoOpaborka
JlaHHBIX. PaboTa ¢ mponyieHHbIMU 3HAaUSHUSMH.

2. | JluHeiiHbIC MOACTH PETPECCHH

IloctanoBka  3amaun  perpeccud.  JIuHEHHbIN
perpeccuoHHBIf  aHanm3.  OTOOp  NPH3HAKOB,
KOJIUTMHCAPHOCTD, BIUATCIIBHBIC HaGJ’[IOJleHI/ISI, aHaJIn3
ocratkoB. Hemapamerpudeckas: perpeccus (saepHoe
crnaxuBanue). L1 u L2 perymsapusanmsa. Metpuku
Ka4ecTBa.

3. Jloructuueckas perpeccus

Pazenenne maHHBIX Ha OOydalolmue W TECTOBBIC.
Hopmuposka JIAHHBIX. Onpenenenue
nepeoOydeHHOCTH  Mozenu. Kpurepuu  OLEHKH
KauecTBa NOJYYeHHBIX MOJeEH.

4, Knaccudukarnus

IMocranoBka  3amaum  Kiaccudukanuu,  0030p
OCHOBHBIX METONOB €€ pelleHus. buHapHas u
MHOTOKJIaccoBasi  kiaccudukanus. Jlorunctudeckas
perpeccusi. MeTpUKM KadecTBa KIacCHU(PUKAINN
(TO4HOCTB/CIEIN(UIHOCTB, ROC-kpwugas,
TJIOMIAb TIOJT KPUBOM).




®opma
TeKyIer
Ne HaumenoBanue pa3aesa (TeMbl) Conep:xanue pasaesia (TeMbl) 0
KOHTPOJ
a1
1 2 3 4
CtpykTypa AepeBbeB pelieHnii. Bunbl pa3aenstonmx KT
5. | JepeBbst peruenuit ¢bynkmid. OOyueHus iepeBa peLIeHHH.
Anroputm Random Forest.
OO6ydenue Ha Hepa3MeYeHHBIX JTAaHHBIX. KT
Knacrepuszauusa. HWepapxudeckass KiacTepu3aLus.
6. | Kmacrepmsaums Mertox K-cpenanx, DBSCAN u ap. O630p MeTomoB
KJIACTEPU3AlMH, pEaJn30BaHHBIX B OWMOIHOTEKE
sklearn.
AHcamMOnM aJNTOPUTMOB MAIIMHHOTO OOYYCHHS. K, T
7. | AncamGressie Metost ArperupoBaHue Mozenei. § AHcamOmun
pelaroImux JepeBbeB. MeTox ciaydaifHOro eca.
I'pagrieHTHBINA OYCTHHT.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - komroxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIA
He npenycmotpenst

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomvi, PI'3 - pacyemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxsuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) HaumenoBanmue J1aGopaTopHbIX padoT TeKylIero
KOHTPOJIsI
1 2 3 4
[Ipumeps! NCTTONB30BaHHS METOI0B MAITHHHOTO 00YYIEHHS P3

UL IPAKTHYECKHX 3a/1a4. Kparkuii 0030p CHHTaKcHCa
s3p1ka Python. BeTpoeHHble onepanny 1 GpyHKINH, THIBI K
CTPYKTYPBI JAHHBIX.

Bubnuorexn NumPy u SciPy. Marpuist. PaspesxeHnsie P3
Matpuusl. MHaekcupoBanue, cpe3bl. O0beIMHEeHe
MaccuBOB. bubnmoreka pandas. 3ampockl k Tabnumam:
BBIOOpKA CTPOK/CTOJIOIOB IO 3aITaHHBIM KPUTEPHUSIM.

2. BBenenue B MammHHOE O0yUeHHE Moaudukarms aneMeHToB Tabnuubl. JJobaBieHne
CTPOK/CTOJIOOB. [ pyNIUpOBKa U arperupoBaHue.
O0beanHenne TadIuIl (pa3IMyHbIe BUIBI join).
MHoroMepHsbIe JaHHbIC: MyJIbTHHHEKCHL. Onepanun
stack-unstack. ITocrpoenue cBoaHbIX Tabuil (pivottables).
OmucaresnbHble cratuctiki. O630p 6ubanoTexk matplotlib, P3

seaborn, bokeh. ba3oBble THIIBI BU3yalT3alliy TaHHBIX.
3. JIuHeitHble MOJEIH Perpeccuu 3nakoMcTBO ¢ 6ubmoTexoii scikit-learn (sklearn).
[Ipeno6paboTKa JaHHBIX. METO TJIaBHBIX KOMITOHEHT.
Pa6oTa ¢ mponmyneHHBIMU 3HAYCHUIMHU

1. BBezeHue B MallIMHHOE 00Y4YCHHE

. [NonmuuomMuanbHas perpeccust. CMeLeHNUE U AUCTIEPCHS. P3
4, JIuHeliHbIe MOJIETN PErPECCUH
I'pebHeBas perpeccus.
eneBast KU JIOTHCTHYECKOH perpeccuu. P
5. Jloructuueckas perpeccus 1 byn ov perb 3
Perynsipuzarus JOTHCTUIECKOH PErPECCHH.
OmnpeneneHus 1eneBoii METpUKH kadecTBa. CpaBHEHHE P3
6. Jloructuueckast perpeccus pa3IMYHBIX METPUK KadecTBa Mojeneil. Pabora ¢

HecOallaHCHPOBaHHBIMU HabopaMu




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmeHnoBaHue j1a00paTOpHBIX padoT TeKyLIero
KOHTPOJIsI
1 2 3 4
Peanmzanus perpecCHOHHBIX U KITacCU(HUKAIIMOHHBIX P3
7. Knaccuduxarus MoJjenei ¢ momoIibio sklearn. Pabota ¢ cCHHTETHYECKUMU
JaHHBIMU. Peann3anus MeToa rpaiueHTHOTO CITyCKa.
Peanuzanust Mozeneil Ha OCHOBe MeToza K-Ommkaimmx P3
8. Krnaccuduxarms N
coceziell MeTo/ja ONIOPHBIX BEKTOPOB
[MpaBwia 1 aHamu3 KauecTBa (TOYHOCTB, TIOJIHOTA). AHAIN3 P3
9. JlepeBbs pelrieHui ¢ nomotpsio ROC kpuBOH. AITOPUTM MOCTPOSHUS
JICPEBbEB PELICHUM.
10. | Jlepenbs pemenuii . Kputepuii nadopMaimoHHOTO BRIMTPHIIIA U KPHTEPHIA P3
Jxunu. Jleca pemaronmx 1epeBbeB.
11. | Knacrepusamus ANTOPUTMBI KJIaCTEpU3alUH ¢ GUKCHPOBAHHBIM P3
KOJIMYECTBOM KJIACTEPOB.
12. | Knacrepusamms . ATOPHUTMEI KJTaCTEpHU3AIIH 110 IUIOTHOCTH. P3
Hepapxudeckast KIacTepU3aLHsl.
Peanuszanus Mozenel ¢ moMoIIbI0 METOAA TPAAUEHTHOIO P3
13. | AncambeBbie METOIBI OyCTHHTa, METO/Ia CITyYalfHOTO Jieca. biieHIuHT 1
CTEKKHHT.
Peanmzarus MoJesnell ¢ IMIOMOIIBIO0 METO/Ia IPaEHTHOTO P3
14, | AmcamGuressie MeToxs! OycTuHra, MeTo/ia cry4aifHoro jieca. MeToasl oToopa

npu3HakoB. ONTUMH3AIKS THIIEPIAPAMETPOB

Ipumeuanue: JIP — omuem/3auwguma nadopamopuou pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue peghepama, 3 - scce, K - komroxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)

He npenycmoTpenst

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEJIbLHOI PadoThI
o0y4yamuxcs M0 AMCHUILIAHE (MOLYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTUIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |U3yuenue Metoaudeckue ykasaHUs IO OpraHU3aliy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(pOPMAIMOHHBIX TeXHOJI0rui, mpotokos Nel ot 30.08.2019
2 Pemenue 3agau Meronuueckue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIbHOM
paboThI CTYJEHTOB, YTBEPXKJICHHBIE kadenpoit
MH(OPMALMOHHBIX TeXHOJO0ruH, mporokos Nel ot 30.08.2019

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYalOIIUXCs W3
YHCIIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU 310poBbsi (OB3) mpenocrasnstorces
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTa,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.
JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



JUst TUI ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amlapara:

— B Ie4aTHoi (opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHMHICHTA
oOyyJarouuxcs.

3. O0pa3zoBare/ibHbIC TEXHOJIOTHH
B cootBercTBUu ¢ TpeboBanusmu PI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCTOJIb30BaHUE B Y4YeOHOM IIpoIecce CIEAYyIommX o0pa30BaTe/bHbIE TEXHOJIOTHH: UYTEHUE
JEKIUHA C HCHOJB30BAaHUEM MYIJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Tpymm, pazdop
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Tpu 00y4yeHnn UCTIONB3YIOTCS CeAYIONINEe 00pa30BaTEIbHbIEC TEXHOJIOTUH:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHMs — HampaBlieHa Ha (QopMHUpoBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJsieTCcsl 0a30BOM, HEOOXOMMOM AJist
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texnomnoruss pa3zHoypoBHEBOTro (Au(GhEpPEHIUPOBAHHOIO) OOyUEHHUS — MPEANoIaraeT
OCYILECTBIICHHE ITO3HABATEIILHOW NEATEILHOCTH CTYICHTOB C YYETOM HX WHIAMBHIYaTbHBIX
CIIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPYECKUI
noreHuuan. Co3JlaHue M HCIOJIb30BAHUE JAMATHOCTUYECKUX TECTOB SIBJIETCS HEOThEMIIEMOM
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIbHOrO OOyYeHUs — IpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLIUIUIMHBI HA IOCTaTOYHO aBTOHOMHBIE pa3/ieibl (MOAYIIH), MHTETPUPOBaHHBIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHukanuonnsie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBBIMIAs €ro MPaKTHYECKYI HAMpaBIeHHOCTb, CHOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOW pabOThl ydYalIUXCS H IOBBIMICHUIO ITO3HABATCIIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buga TEXHOJIOTUI:

— TexHOoNOrusl HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IM03BOJIsET 3((HEKTUBHO
JIOTIOJTHUTD MTPOLIECC O0YUYEHUS S3bIKY Ha BCEX YPOBHSIX.
— UHTepHeT-TeXHONOTMM — TMPEAOCTAaBISIOT IIMPOKHME BO3MOXKHOCTH ISl ITOMCKaA

uHpopMalLny, pa3paboTKU HAyYHbIX IPOEKTOB, BEJICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYaJINU3alUU OOYyYEHHMsS — IOMOTAeT pPEealn30BbIBATH JMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYMThIBas WMHIUBUAyaJbHbIE OCOOEHHOCTH M IOTPEOHOCTH
yyalmxcs.

— [IlpoexkTHast TexHOJOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLMAIBLHOTO
B3aMMOJEHCTBYS Yy4YalllUXCsl C ILEJNbI0 pEIICHHs 3aladd, KOTOpas ONpPENeNsaeTcs B paMKax
npodeccuoHanbHOM MOATOTOBKH, BBIAEISASA Ty WIM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHUYECTBE — peaiu3yeT HACH0 B3aWMHOr0 OOy4YeHHS,
OCYIIECTBIIAS KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIIECHUE
y4eOHBIX 3a7a4.

— MHWrpoBas TexHONOTUSI — NO3BOJIET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsAJia BO3ZMOXKHBIX
CHoco0OB pelleHus MpoOsieM, aKTUBU3UPYS MBIIUICHUE CTYJICHTOB U PAacKpbIBash JTMUYHOCTHBIN
MOTEHIIHA KaX/I0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHON KPUTHUYECKHM OTHOCUTHbCA K HH(POPMALUU, YMEHUIO
oTOMpath HH(OPMALINIO ISl pEIICHUS TOCTABIEHHOM 3a/1a4u.

KommiekcHoe uCrosib30BaHHE B y4eOHOM IPOLIECCE BCEX BBIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I[103HABATEJbHbBIE
IPOIIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHIMH, KOTOPBIMH JOJDKEH o0ajgarh
OyIyIIHi CTICTIHAIIHUCT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIIOYAIOT B CEO0sI:



— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasl ACATEIbHOCTb CTYIEHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/IEPa, HAIIPAaBJICHHAs HA peIlIeHNe O0IIeH 3a/1auu IyTEM TBOPUECKOTO CIIOKEHHS
pe3yibTaTOB HMHIMBUAYAJIbHOW pabOThl 4YJICHOB KOMAaHIbl C JICJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHUSA - WHAMBHIYyaIbHAsl WIH KOJUIEKTUBHAS JESITEIBHOCTD 110 0TOOPY,
pacnpeesIeHUI0 U CUCTEMaTU3alliy MaTepuaa 10 OIPEIEIICHHON TeMe, B pe3yJIbTaTe KOTOPOn
COCTaBIISIETCS IIPOEKT;

— aHaTu3 KOHKPETHBIX CUTYallMi - aHaIU3 pealibHBIX MPOOJIEMHBIX CUTYaIlMid, MMEBIINX
MECTO B COOTBETCTBYIOILIEH 00sacTH Npo(ecCHOHANIBHON NeATENbHOCTH, U MOMCK BapUaHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesTeIbHOCTD, HAalpaBJIeHHAas Ha
pasBUTHE Y CTYJEHTOB Pa3yMHOIr0, pe(IeKCUBHOTO MBILIEHHSI, CTIOCOOHOTO BbIIBUHYTh HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOYKHOCTH.

[Tonxon pa3bopa KOHKpPETHBIX 3ajjad M CUTyalMil IIMPOKO MCIOJIB3YyeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMHM BO BpeMs JIEKLUH, JaOOpPaTOPHBIX 3aHATUA W aHaIU3a
pe3yJIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUU U
pELIeHNH KaX/101 KOHKPETHOM 3a1a4i UMEETCs, KaK [IPaBUII0, HECKOJIBKO METOIOB, a 3TO TPEOyeT
pa30opa 1 OLIEHKH L(eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIN4eCTBO
Hcnonb3yemble MHTEPAKTHBHBIE 00pa3oBaTe/IbHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHUBHBIX
TEXHOJIOTHHI
4acoB
[IpakTnueckue 3aHATHS B pexnmax
JIP B3aMMOJICICTBUS «IIPEMOJABATENb — CTYIEHT» U 14
«CTYJEHT — CTYACHT»
Hroro 14

Hpumeuanue: JI — nexyuu, 113 — npaxmuuecxkue 3ansamus/cemunapst, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIHOM pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOJIATh 3HAHMS,
TIOJTy9YECHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

ITonxoxa pazbopa KOHKPETHBIX CUTYallUi MIUPOKO UCTIOIb3YeTCsl KaK MperoiaBaTesieM, Tak
U CTyJIEHTaMU TIPY TIPOBEJICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON Pa0OTHI.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHM3alus
KOHCYJIbTAIMH C UCIIOJIb30BAaHHEM DJIEKTPOHHON TIOYTHI.

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIns
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM JICKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

4, OneHo4YHbIE M METOAUYECKHE MaTCPHAJIbI



4.1 OueHouyHble cpeAcTBa UIA TeKyHIero KOHTPOJSI  yCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTecTAlUN

OneHouHBIE CpelcTBa MNpPEJHA3HAYCHBI U KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH 00y4arolMUXCsl, OCBOMBIIUX NPOrpaMMy YyYeOHOH JMCUMIUIMHBI «HA3BaHHE
JUCITUTUTAHBD.

O1eHOYHBIC CPEJCTBA BKJIFOYACT KOHTPOJIbHBIC MATEpPHAIIBI Ul MMPOBEACHUS TEKYIIero
KOHTPOJIsE B (opMe TECTOBBIX 33JaHUil, Pa3HOYPOBHEBBIX 3a/JaHUM, U IMPOMEKYTOUHOI
aTTecTanuu B (JopMe BOIPOCOB U 3a/IaHUH K dK3aMEHY.

OneHouHble CpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(QU3NICCKUX OCOOCHHOCTEH.

— IpY He0OXOJMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBbS
NPEOCTABIISETCS TOTIOJHUTEILHOE BPEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCSI UCIIOIH30BAHNUE TEXHHUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WMHBAIWAOB TPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOYYEHHsS 10 AMCHUIUIMHE MOYXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3JI0POBbS H BOCIPHUSATHS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB IJIHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrTreCTalmum

HanmenoBanue

Konrponupyemsle .
Kon xoHTpOnmpyeMoi KOMIETeHIINH OLICHOYHOT'O CpeJICTBA

pa3mensl (TeMbl)

n/m -
JVCTIUILTIHBI

(nnm ee gacTh) Texymmumii IIpomexyrounas
KOHTPOJIIb aTTecTanys

K-2

WUIIK-2.2 (40.001 A/02.5 3n.1)
WUIIK-2.3 (40.001 A/02.5 3H.2)
UTIK-2.11 (40.001 A/02.5 Ip.2 Tx.)
IIK-3 Tunogvie
UIIK-3.1 (06.001 D/03.06 31.3) mecmosbie
HNIIK-3.2 (06.015 B/16.5 31.8) 3adanus 1-5
WTIK-3.3 (40.001 A/02.5 3u.2)
WNIIK-3.8 (40.001 A/02.5 Ta.1)
MK-4

UTIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 3H.3)
UIIK-4.7 (06.016 A/06.6 3H.1)

BBenenue B MammaHoe
o0yueHne

Bonpoc na
oxzamene 1-4




WTIK-4.9 (06.016 A/30.6 31.2)
WTIK-4.11 (06.001 D/03.06 V.2)
WTIK-4.12 (06.016 A/30.6 V.2)
WTIK-4.13 (40.001 A/02.5V.3)
TK-6

WIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 3u.1)
TIK-6.4 (40.001 A/02.5 Jp.2 Ta.)

JIuHelHbIE MOETTH
perpeccun

MK-2

WITK-2.2 (40.001 A/02.5 3n.1)
UIIK-2.3 (40.001 A/02.5 31.2)
WTIK-2.11 (40.001 A/02.5 JIp.2 Tn.)
MK-3

WTIK-3.1 (06.001 D/03.06 31.3)
WIIK-3.2 (06.015 B/16.5 31.8)
WTTK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Ta.1)
TK-4

WIIK-4.2 (06.001 D/03.06 31.2)
WTIK-4.3 (06.001 D/03.06 31.3)
WTIK-4.7 (06.016 A/06.6 31.1)
WTTK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
UIIK-4.12 (06.016 A/30.6 Y.2)
WTTK-4.13 (40.001 A/02.5V.3)
TK-6

UTIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 3u.1)
WTIK-6.4 (40.001 A/02.5 JIp.2 Tn.)

Tunosvie
mecmosguvle
3a0anus 6-8

Tunosvie
KOHMPOIbHbIE
3a0anus 1-2

Bonpoc na
oxzamene 5-7

Jloructnyeckas
perpeccust

NK-2

HNIIK-2.2 (40.001 A/02.5 3n.1)
HNIIK-2.3 (40.001 A/02.5 3n.2)
NIIK-2.11 (40.001 A/02.5 p.2 Tn.)
NK-3

HNIIK-3.1 (06.001 D/03.06 31.3)
HNIIK-3.2 (06.015 B/16.5 31.8)
MIIK-3.3 (40.001 A/02.5 31.2)
MIIK-3.8 (40.001 A/02.5 Ta.1)
IIK-4

HNIIK-4.2 (06.001 D/03.06 31.2)
HNIIK-4.3 (06.001 D/03.06 31.3)
NIIK-4.7 (06.016 A/06.6 31.1)
NIIK-4.9 (06.016 A/30.6 31.2)
HNIIK-4.11 (06.001 D/03.06 ¥.2)
HNIIK-4.12 (06.016 A/30.6 V.2)
NIIK-4.13 (40.001 A/02.5Y.3)
K-6

HNIIK-6.1 (06.015 B/16.5 31.7)
HNIIK-6.2 (40.001 A/02.5 3n.1)
NIIK-6.4 (40.001 A/02.5 dp.2 Tx.)

Tecmosvie
sonpocwt 9-11

Tunosvie
KOHMPObHble
3a0anus 3

Bonpoc na
oxzamene 8

Knaccudukanus

TK-2
WIIK-2.2 (40.001 A/02.5 31.1)
WITK-2.3 (40.001 A/02.5 31.2)
WTIK-2.11 (40.001 A/02.5 Jp.2 Tn.)

Tunosvle
mecmoguvle
3a0anusa 12-14

Bonpoc na
oxzamene 9-13




MK-3
WTIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WTIK-3.8 (40.001 A/02.5 Tx.1)
TK-4

UIIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 31.3)
WTTK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 Y.2)
WTIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 V.3)
IK-6

WIIK-6.1 (06.015 B/16.5 31.7)
WTIK-6.2 (40.001 A/02.5 3x.1)
UIIK-6.4 (40.001 A/02.5 [ip.2 Tn.)

Tunoevie
KOHMPOJIbHblE
3a0anus 4-6

HepeBbs perieHnit

MK-2
WITK-2.2 (40.001 A/02.5 31.1)
WIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.11 (40.001 A/02.5 Jip.2 Tx.)
TK-3

WIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 311.2)
WIIK-3.8 (40.001 A/02.5 Tx.1)
TK-4

UIIK-4.2 (06.001 D/03.06 31.2)
WIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 V.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 Y.3)
IK-6

UIIK-6.1 (06.015 B/16.5 31.7)
WIIK-6.2 (40.001 A/02.5 3u.1)
WIIK-6.4 (40.001 A/02.5 [ip.2 Tn.)

Tunosvie
mecmoguvle
3a0anus 15

Tunosvie
KOHMPOIbHble
3a0anus 7

Bonpoc na
akzamene 15-17

Knacrepuzanus

TK-2
WIIK-2.2 (40.001 A/02.5 31.1)
WIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.11 (40.001 A/02.5 Jip.2 Tx.)
IK-3

UIIK-3.1 (06.001 D/03.06 31.3)
UIIK-3.2 (06.015 B/16.5 31.8)
WIIK-3.3 (40.001 A/02.5 31.2)
WIIK-3.8 (40.001 A/02.5 Tn.1)
K-4

UIIK-4.2 (06.001 D/03.06 31.2)
UIIK-4.3 (06.001 D/03.06 31.3)
WIIK-4.7 (06.016 A/06.6 31.1)
WIIK-4.9 (06.016 A/30.6 31.2)
WIIK-4.11 (06.001 D/03.06 Y.2)
WIIK-4.12 (06.016 A/30.6 V.2)
WIIK-4.13 (40.001 A/02.5 V.3)

Tunoevie
mecmoguvle
3a0anus 16 -18

Tunosvie
KOHMPObHble
3a0anus 8-9

Bonpoc na
oxzamene 14




MK-6
WTIK-6.1 (06.015 B/16.5 31.7)
WTIK-6.2 (40.001 A/02.5 3u.1)
UTIK-6.4 (40.001 A/02.5 Jp.2 Ta.)

MK-2

WTTK-2.2 (40.001 A/02.5 3m.1)
WTIK-2.3 (40.001 A/02.5 31.2)
WTIK-2.11 (40.001 A/02.5 Jp.2 Tn.)
MK-3

WTIK-3.1 (06.001 D/03.06 31.3)
WTIK-3.2 (06.015 B/16.5 31.8)
WTTK-3.3 (40.001 A/02.5 31.2)

Tunosvie

WIIK-3.8 (40.001 A/02.5 Tr.1) mecmosble
K-4 3a0anusa 19-21

7 AHCAMGITEBBIE METOIE! HIIK-4.2 (06.001 D/03.06 31.2) Bonpoc na
HIIK-4.3 (06.001 D/03.06 3H.3) Tunosvie oksamene 18-20
WIIK-4.7 (06.016 A/06.6 31.1) KOHMpObHLIE
UIIK-4.9 (06.016 A/30.6 31.2) sadanus 10

UIIK-4.11 (06.001 D/03.06 ¥.2)
HNIIK-4.12 (06.016 A/30.6 V.2)
HNIIK-4.13 (40.001 A/02.5V.3)
IIK-6

HUIIK-6.1 (06.015 B/16.5 3u.7)
HNIIK-6.2 (40.001 A/02.5 3n.1)
UIIK-6.4 (40.001 A/02.5 dp.2 Tx.)

IMoka3aTeu, KpUTEPHH U HIKAJIA OLleHKH c()OPMUPOBAHHBIX KOMIIETEHIHIi

CooTBeTCTBHE IMOPOrOBOMY VPOBHI) OCBOCHHS KOMIIETECHIHM IJIaHUPYEMbIM
pe3yiabTaTaM O6y‘{eHI/I${ H KpUTCPUSAM UX OLICHUBAHUA (OI_IeHKaZ YAOBJIETBOPUTEJIBLHO /3a'lTeHO):

MK-2 Cnoco0eH aKTHMBHO Y4acTBOBATh B MCCJIEIOBAHUM HOBBIX MaTeMaTHYECKHX
Mo/eJiell B eCTeCTBEHHbIX HayKax
3natb HIIK-2.2 (40.001 A/02.5 3n.1) llenu u 3amauyv MpPOBOAMMBIX HCCIICTOBAHUNA H

pa3paboTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH M MEXAYHApPOIHBIH OIBIT B
UCCIIeIOBAaHUH MAaTeMaTHUYECKUX MOJIENel B €CTECTBEHHBIX HayKax

YMmernb

Baagers UIIK-2.11 (40.001 A/02.5 Hp.2 Tna.) JedarenbHoCTh, HalpaBlieHHAsl Ha peIICHUE
3aJa4 aHAJIMTHYECKOro XapakTepa, MperojiararolliuX BBIOOp M MHOroodpasue
aKTyaJlbHBIX CIIOCOOOB pelleHHsl 3a7ad, pa3pabOTKH HOBBIX MaTEeMaTHYECKUX
MOJIeTIel B €CTECTBEHHBIX HayKaxX C TIOMOIIBIO s13bIKa IporpaMMupoBanus Python

IK-3 Crnoco0eH OpHEHTHPOBATHC B COBPEMEHHBIX AJITOPUTMAX KOMIIBIOTEPHOM
MaTeMaTHKH; 00/1a1aTh CHOCOOHOCTAMHM K J3(P(PEKTHBHOMY NPUMEHEHHUI0 H
peanu3aluu MaTeMAaTHYeCKH CJI0KHBIX aJITOPUTMOB

3HaTh HIIK-3.1 (06.001 D/03.06 3n.3) Metoasl U CpeacTBAa MPOEKTHUPOBAHUS
IPOrpaMMHOI0  OOecleYeHus: TMpH pealu3aldil MaTeMaTHYeCKH  CIIOKHBIX
aITOPUTMOB cpejicTBamMu pa3pabotku nporpamm PyCharm, Google Collab



YmMmerhb
Baagern

IIK-4

3HaTh

YmMmeThb

Baangernb
IIK-6

3HaTh

YmMmeTh
Baangern

HIIK-3.2 (06.015 B/16.5 3n.8) CoBpeMEeHHBII OTEYECTBEHHBINH M 3apyOeKHBII
OTIBIT B pa3pabOTKe aJITOPUTMOB KOMITBIOTEPHOW MAaTEMATHKHU C TIOMOIIBIO SI3bIKA
nporpamMmmupoBanus Python

NIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEHHBIH M MEXTYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX aJTOPUTMOB KOMIIBIOTEPHOH MAaTEMATHKH C MTOMOIIBIO
si3bIKa MporpaMmupoBanus Python

HIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBeneHue HSKCIEPUMEHTOB IO OIICHKE
3¢ (HEeKTHBHOCTHU peann3alii MATEMaTUIECKH CIIOKHBIX aJITOPUTMOB

Cnoco0eH aKTHBHO Y4YacTBOBaTh B pa3padoTke CHCTEMHOI0 M NMPHUKJIAJIHOIO
NMPOrpaMMHOI0 o0ecredeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
MOJyJIeH, IIa0JIOHBI, KJacchl OOBEKTOB, HCIIOJIb3YeMbIE TMpPH Pa3padoOTKe
CHCTEMHOTO W MPUKIAJTHOTO TPOTPAMMHOIO OOECHECUEHHsI C TIOMOIIBIO SI3bIKA
nporpammupoBanus Python

NIIK-4.3 (06.001 D/03.06 31.3) MeTomb! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO IPOTPaMMHOTO 00ECTICUCHHSI

UIIK-4.7 (06.016 A/06.6 3n.1) Bosmoxnoctu WC, mnpenmernHas o0xacTh
CHCTEMHOE M MPHKIAIHOEC IMPOrpaMMHOE OOecIlieueHHue, CpeACcTBa pa3pabOTKU
nporpamm PyCharm, Google Collab

UIIK-4.9 (06.016 A/30.6 3u.2) Bosmoxsnoctu WC, wmetomsl pa3paboTku
MPUKIAQTHOTO MPOrpaMMHOTO oOOecreueHus, CpeacTBa pa3pabOTKU IMPOrpamm
PyCharm, Google Collab

HIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHATh METOJIBI M CPEACTBA IPOSKTHPOBAHMS
CUCTEMHOI'0 U MPUKJIAJHOIO MPOrpaMMHOI0 OOecrieueHusi, CTPYKTYp JaHHBIX, 0a3
JaHHBIX, IPOTPaMMHBIX HHTEp(DEICOB, , cpecTBa pa3paboTku mporpamm PyCharm,
Google Collab

NIIK-4.12 (06.016 A/30.6 V.2) IInanupoBaTh paboOThl B MPOEKTaX pa3pabOTKu
CHUCTEMHOTI'0 ¥ MPUKJIATHOTO IPOrPaMMHOT0 O0ecTieueHust

NIIK-4.13 (40.001 A/02.5 V¥.3) [IpumeHSATh METOMBI IPOBEICHUS SKCIIEPUMEHTOB
P aHaJIN3€ CUCTEMHOTO U MPUKJIAJHOI0 IPOrpaMMHOT0 00ecTieyeH s

CnocoGeH HaxoAWTh M H3BJIEKATh AKTYAJIbHYH) HAaYYHO-TeXHHMYECKYIO
uHGOPMANMI0 U3 JIEKTPOHHBIX OUOJIMOTEK, HH(POPMAIHOHHBIX CIPABOYHBIX
CHCTEM, COBPEMEHHBIX NPo¢ecCHOHATBHBIX 023 JaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3H.7) McTOYHMKHM aKTyaJbHOM HayYHO-TEXHHYECKOH
uHpopMauu

HIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauv MPOBOAMMBIX HCCIICTOBAHUNA M
pa3paboTOK, METO/Ibl CPAaBHUTENBHOIO aHaliu3a ¢ MH(pOopMaIeld N3BICUEeHHON U3
AJIEKTPOHHBIX OMOIMOTEK, NHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccroHanbHbBIX 0a3 TaHHBIX U T.II.

HIIK-6.4 (40.001 A/02.5 Op.2 Tna.) JearensHOCTh, HampaBieHHAs Ha PEIICHUE
3a/la4 aHAMTUYECKOTO XapakTepa, IMPEANoiaraloiiux BBIOOP W MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEIICHHS 33Ja4 C HCIIOJIb30BAHHEM aKTyaJbHOW Hay4IHO-
TEXHUYECKON wuH(OpManuu, W3BIECYCHHON W3 JJIEKTPOHHBIX OUONIHOTEK,



MH(POPMAIMOHHBIX CIIPABOYHBIX CHUCTEM, COBPEMEHHBIX MPO(decCHOHATBHBIX 0a3
JaHHBIX U T.II.

CootBercTerie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIMH IJIAHUPYCMBIM
pe3yabTaTaM o0ydeHHs M KPUTSPHSIM HX OLICHUBAHUS (OLCHKA: XOPOILO /3a4TEHO):

IK-2

3HaTh

YMmerhb
Baagern

MK-3

3HaTh

YMmeThb
Baangernb

IIK-4

3HaTh

Cnoco0eH aKTHBHO Y4acTBOBATH B HMCCJI€JOBAHHM HOBBIX MAaTeMATHYECKHX
MojeJleil B ecTeCTBEHHbIX HAyKaX
NIIK-2.2 (40.001 A/02.5 3mn.1) Llenu u 3amauu MPOBOJMMBIX HCCIICTOBAHUA M
pa3paboTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 31.2) CoBpeMeHHBII OTEUECTBEHHBIH U MEXKIYHAPOIHBIN
OIIBIT B MCCIICIOBAHNH MaTeMaTHYEeCKUX MOZIEIel B €CTECTBEHHBIX HAayKaxX

NIIK-2.11 (40.001 A/02.5 Hp.2 Tn.) destensHOCTh, HANPaBICHHAS HA PEHICHHE
3a/lay aHAJTMTUYECKOTO XapakTepa, MPeArojararlx BbIOOp U MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pEIIeHUS 3a7ad, pa3pabOTKM HOBBIX MAaTEMAaTHYECKHX
MO/IeJIel B €CTECTBEHHBIX HayKaX C IIOMOIIBIO sI3bIKa IporpaMMupoBanus Python

Cnoco0eH OpHEHTHPOBATHLC B COBPEMEHHBIX AJITOPUTMAX KOMIBLIOTEPHOI
MaTeMATHKHU; 00J1aaTh CHOCOOHOCTAMH K 3((PeKTHBHOMY NPUMEHEHHIO W
peanu3anuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

UIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOABI U CpEACTBa
MIPOSKTHPOBAHMSI TPOTPAMMHOTO OOCCIICUEHUS TIPU peaTn3aliil MaTeMaTHICCKH

CIIOKHBIX allTOPUTMOB CpeAcTBamMu pa3pabotku mporpamm PyCharm, Google
Collab

NIIK-3.2 (06.015 B/16.5 31.8) CoBpeMeHHBII OTCUSCTBEHHBIA U 3apyOCIKHBIH
OTIBIT B pa3paboOTKe aIrOPUTMOB KOMITBIOTEPHON MaTEeMaTHKH C MOMOIIBIO S3bIKa
nporpamMmmupoBanus Python

NIIK-3.3 (40.001 A/02.5 3u.2) HoBelimmii oTe4eCTBEHHBIN U MEXIYHAPOIHBII
OIBIT B pa3pabOTKe COBPEMEHHBIX AJITOPHUTMOB KOMIBIOTEPHOH MaTeMAaTHUKH C
MOMOIIIBIO s3bIKa IpOorpaMMupoBanus Python

NIIK-3.8 (40.001 A/02.5 Tn.1) IlpoBeneHue SKCIEPUMEHTOB IO OIIEHKE
3G HEKTUBHOCTH peaTnu3aliii MaTeMaTHUYECKU CIIOKHBIX aJITOPUTMOB

Cnoco0eH aKTMBHO Yy4acTBOBATh B Pa3pa00TKe CHCTEMHOIO M NPHKJIAJIHOIO
NMPOrpaMMHOI0 odecreyeHust

NIIK-4.2 (06.001 D/03.06 3H.2) AKTyanbHble THUIIOBbIE pelICHHs, OMOIUOTEKU
MPOTPAaMMHBIX MOJIyJIeH, WIA0JIOHBI, KJIacChl OOBEKTOB, HCIOJIBb3yeMbIe IIPH
pa3paboTKe CUCTEMHOI'0 M IMPUKJIAJHOTO MPOrPaMMHOT0 00ecrieueH sl ¢ TOMOIIBIO
si3bIKa MporpaMmupoBanus Python

NIIK-4.3 (06.001 D/03.06 31.3) MeToab! 1 cpeicTBa MPOSKTUPOBAHUS CUCTEMHOTO
Y TIPUKJIaTHOTO TIPOTPAMMHOTO 00ECTICUSHHS

UIIK-4.7 (06.016 A/06.6 3u.1) CoBpemenHsie Bo3MoxkHocTH WC, mpenmMeTrHas
00JIacTh CHUCTEMHOE W TPHUKIATHOE TMPOrpaMMHOE OOECIIeYeHHe, CpelcTBa
pazpadotku nporpamm PyCharm, Google Collab

HIIK-4.9 (06.016 A/30.6 3n.2) CoBpemeHHbie Bo3MmoxkHOocTH WC, wmeTombI
pa3pabOTKK MPHUKIATHOTO MPOrpaMMHOI0 oOecreueHHsl, CpeAcTBa pa3pabOTKH
nporpamm PyCharm, Google Collab



Ymerh HIIK-4.11 (06.001 D/03.06 V.2) IlpumeHSATh aKkTyaJlbHbIE METOJIBI M CPEICTBA
MPOEKTUPOBAHMSI CHUCTEMHOTO M TMPHUKIAJHOTO MPOrPaMMHOTO OOecreyueHus,
CTPYKTYp JaHHBIX, 0a3 JaHHBIX, NPOTPaMMHBIX HWHTep(eicoB, , cpencTBa
pa3pabotku nporpamm PyCharm, Google Collab
NIIK-4.12 (06.016 A/30.6 V.2) [InanupoBaTh pabOTHI B MPOEKTaxX pa3pabOTKH
CUCTEMHOTO Y MPUKIIATHOTO TPOrPAMMHOTO O0ECTICUeHUS
NIIK-4.13 (40.001 A/02.5 V.3) IlpuMeHATh HOBEHIIME METOJIBI IPOBEICHUS
OKCIIEPUMEHTOB TMPU aHAIW3€ CHUCTEMHOTO0 M MPHUKIATHOTO TPOrPaMMHOTO
o0ecrnieueHus

Baagern

IIK-6 Cnoco0eH HAXOAUTh M H3BJIEKATh AKTYAJIbHYI0 HAYYHO-TEXHHYECKYIO
uHGOpPMALMIO U3 IJIEKTPOHHBIX OMOJIMOTEK, HHPOPMALMOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHBIX MPO(ecCHOHATBHBIX 0a3 TaHHBIX U T.II.

3Hathb HIIK-6.1 (06.015 B/16.5 3H.7) Homeilimme HCTOYHUKHA aKTyaJIbHOW Hay4dHO-
TEXHUYECKOH HH(pOpMaIiu
HIIK-6.2 (40.001 A/02.5 3n.1) llenu u 3amaud MPOBOAMMBIX HMCCIICOBAHUNA H
pa3paboTOK, METO/IbI CPAaBHUTEIHLHOTO aHAIM3a ¢ MHPOpMAIUEH M3BICUCHHON W3
AJIEKTPOHHBIX OMOIMOTEK, HHPOPMAIIMOHHBIX CHPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccrnoHaABHBIX 0a3 TaHHBIX U T.II.

Ymers

Baagpers UIIK-6.4 (40.001 A/02.5 JIp.2 Tn.) JlesTenbHOCTb, HaNpaBlIeHHAs HA peEUICHUE
aKTyaJIbHBIX 3aJlad aHaJUTHYECKOI0 XapakTepa, Ipearoyiaraloliux BbIOOp u
MHOT0OOpa3ue aKTyaJlbHbIX CIOCOOOB pELICHUS 3aJad C HCMIOJIb30BaHHEM
aKTyaJbHON HayYHO-TEXHUYECKON HMH(GOpMAIMH, M3BICUYCHHON M3 3JIEKTPOHHBIX
OuOINOTEK, WH(GOPMAIIMOHHBIX  CIPAaBOYHBIX CHUCTEM, COBPEMEHHBIX
npodeccroHaNbHbIX 0a3 TaHHBIX U T.II.

CootBercTBue NPOABHUHYTOMY VPOBHI) OCBOCHHS KOMIIETCHIIMM TUIAHHUPYEMBIM
pe3yabTataM 00yYeHHUs U KPUTEPUSAM HX OlCHUBAHUS (OICHKA: OTJIMYHO /3aYTEHO):

IK-2 Crnoco0eH aKTHBHO y4acTBOBATb B HCCJICAOBAHMH HOBBIX MaTeMaTHYECKHX
MojieJieii B eCTeCTBEHHBIX HAyKax
3HaTh NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3agayu MPOBOJAMMBIX HCCIECTOBAHUA U

pa3paboTOK B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 31.2) CoBpeMeHHBII OTEUECTBEHHBIN U MEXKAYHAPOIHBIN
OTIBIT B UCCJIEIOBAHUN MaTEMATUYECKUX MOJIENIeH B €CTECTBEHHbBIX HayKax

Ymernb

Baagers UIIK-2.11 (40.001 A/02.5 p.2 Tna.) JearenbHOCTh, HAaNpaBlieHHAs Ha pEIICHUE
3a/1ad aHAJTIMTUYECKOTO XapaKTepa, MPEeIoaraloiux BBIOOp M MHOTO0Opasue
aKTyallbHBIX CIIOCOOOB peIIeHHs 3a7ad, Pa3pabOTKU HOBBIX MaTeMaTHYECKUX
MOJIeJIell B €CTECTBEHHBIX HAayKaX C TMOMOIIBIO sI3bIKa MporpaMmMupoBanus Python
Ha BBICOKOM MPOGECCHOHATFHOM YPOBHE

IK-3 Crnoco0eH OpHEHTHPOBATHCS B COBPEMEHHBIX AJITOPUTMAX KOMIIBIOTEPHOM
MaTeMaTHKH; 00/1a1aTh CHOCOOHOCTAMHM K J3(P(PEKTHBHOMY NPUMEHEHHUI0 H
peanu3aluu MaTeMAaTHYeCKH CJIOKHBIX AJITOPUTMOB

3Hathb HIIK-3.1 (06.001 D/03.06 3n.3) CoBpemMeHHbIE METOALI W CPEICTBA
MPOEKTUPOBAHUS MPOTPAMMHOI0 OOECIIeUeHHUsI MPH peau3alii MaTeMaTHUYeCKU
CIIOXHBIX aJITOPUTMOB cpeicTBaMH pa3pabotku mporpamm PyCharm, Google
Collab



YMmerhb
Baagern

IIK-4

3HaTh

YMmeThb

Baagern
I1K-6

3HaTh

YMmerhb

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbII OTE€YECTBEHHBI M 3apyOeKHBII
OIIBIT B pa3pabOTKe alrOPUTMOB KOMITBIOTEPHOW MAaTEMAaTHKHU C TOMOIIBIO SI3bIKA
nporpamMmmupoBanus Python

HIIK-3.3 (40.001 A/02.5 3nH.2) HoBeiimmii OTEYECTBEHHBIH W MEKIyHAPOHBII
OIBIT B pa3pabOTKEe COBPEMEHHBIX aJTOPUTMOB KOMITBIOTEPHON MaTeMAaTHUKU C
MOMOIIIBIO sI3bIKa IporpammupoBanus Python Ha BbICOKOM MpOQecCHOHATHLHOM
ypOBHE

UIIK-3.8 (40.001 A/02.5 Ta.1) IlpoBeneHue O3KCIEPUMEHTOB IO OLEHKE
3 PEKTUBHOCTH peau3alui MaTeMaTHYECKN CJIOXKHBIX aJrOPUTMOB Ha BBHICOKOM
po¢eCCHOHATLHOM YPOBHE

CnocodeH aKTHBHO Y4YacTBOBaTh B pa3padoTKe CHCTEMHOr0 M NPHUKJIATHOIO
NMPOrpaMMHOI0 o0ecredeHus

UIIK-4.2 (06.001 D/03.06 3H.2) AKTyanbHble THIIOBBIC pEIICHHs, OMOIMOTEKH
MPOrpaMMHBIX MOJyJICH, NIA0JIOHBI, KIacChl OOBEKTOB, HCIOJIB3yEeMbIC TIPU
pa3paboTKe CHCTEMHOTO M MTPHUKJIAJHOTO MPOrPAMMHOTO 00eCIIeueH s ¢ TIOMOIIBIO
si3bIKa porpaMmmupoBanust Python

NIIK-4.3 (06.001 D/03.06 31.3) MeToab! 1 cpeicTBa MPOSKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIATHOTO IPOTPAMMHOTO 00ECTICUCHHUSI

UIIK-4.7 (06.016 A/06.6 3u.1) CoBpemennsie Bo3mokHoctu MC, mpeamerHas
00JIaCTh CHUCTEMHOE W TMPHUKIATHOE MPOrpaMMHOE OOECIICYCHHEe, CPElICTBa
paspabotku nporpamm PyCharm, Google Collab

UIIK-4.9 (06.016 A/30.6 3n.2) CoBpemennsle Bo3MoxxHocTH WC, MeTombl
pa3pabOTKK TMPHUKIATHOTO MPOrPaMMHOTO OOecreueHusl, CpeAcTBa pa3pabOTKH
nporpamm PyCharm, Google Collab

NIIK-4.11 (06.001 D/03.06 V.2) IlpumeHsATh akTyajlbHble METOJBI M CpPEACTBa
MPOEKTHUPOBAHUS CHCTEMHOTO M MPHKIATHOTO NPOTPAMMHOTO OOecredeHus,
CTPYKTYp MJaHHBIX, 0a3 JaHHBIX, MPOTPaAMMHBIX HHTep(eicoB, , cpeacTBa
paspabotku nporpamm PyCharm, Google Collab na Beicokom npodeccronanibHOM
YpOBHE

NIIK-4.12 (06.016 A/30.6 V.2) IlnmanupoBaTh pabOTHl B MPOEKTaX pa3zpabOTKH
CUCTEMHOTO ¥ MPUKJIAJHOTO MPOTPAMMHOT0 00ECTIEUEeHHUS C YYETOM 0COOCHHOCTEM
COBPEMEHHBIX PEAIH

NIIK-4.13 (40.001 A/02.5 VY.3) IlpuMmeHsTh HOBEWIINE METOABI MPOBEICHUS
OKCIEPUMEHTOB TPU aHAJM3€ CHUCTEMHOTO ¥ TPHUKIATHOTO MPOrpPaMMHOTO
obecrieyeHus

CnocobeH HaxoAuThb M M3BJIEKATh AaKTYAJIbHYK) HAayYHO-TEXHHYECKYIO
uHGOpPMaALMIO U3 3JIEKTPOHHBIX OUOIHMOTEK, HH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHbIX NPOdecCHOHAIBHBIX 023 JAHHBIX U T.II.

UIIK-6.1 (06.015 B/16.5 3u.7) Hoseliline HCTOYHMKH AaKTyaJlbHOW Hay4yHO-
TEXHUUYECKON MHPOpMAIIH

NIIK-6.2 (40.001 A/02.5 3n.1) Llenu u 3agauu MPOBOJAMMBIX HCCICIOBAHHA U
pa3paboTOK, METO/IbI CPAaBHUTEIBHOTO aHaIN3a ¢ MHpopMaueil U3BJICUEHHON U3
AJIEKTPOHHBIX OMOIMOTEK, NH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, COBPEMEHHBIX
npodeccnoHanbHbIX 0a3 TaHHBIX U T.II. HA BBICOKOM NMPO(PECCHOHAIBHOM YPOBHE



Baaners UIIK-6.4 (40.001 A/02.5 JIp.2 Tn.) JlestenpbHOCTb, HampaBleHHAs HAa pEUICHUE
aKTyaJbHbIX 3aJlad aHAJUTUYECKOTO XapakTepa, Mpearojaraloliux BBIOOp U
MHOroo0Opa3ue akTyaJbHbIX CIIOCOOOB peIleHHs 3ajad C MCIOJIb30BAHUEM
aKTyaJbHON HayYHO-TEXHUYECKOH HMH(MOpMAIMK, M3BICYCHHON W3 3JIEKTPOHHBIX
O0ubnuorek,  MH(GOPMALMOHHBIX  CIPABOYHBIX  CHUCTEM,  COBPEMEHHBIX
npoeCCHOHATBHBIX 0a3 TaHHBIX U T.I. HA BBICOKOM MTPO(ECCHOHATLHOM YPOBHE

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, HE00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEePHU3YKIIUX 3TANbI
(popMupoBaHus KOMIIeTEHIIM B IIpolecce 0CBOEHUS 00pa30BaTeILHON NPOrPaMMbI

Tunoewvie mecmoeoie 3a0anus

1) Memeoponoe Bacs xouem nocmpoums mMooeb, NPOSHOUPYIOWYI0 memnepamypy 6030yxa na sasmpa. K xaxomy
muny omHocumcs 0annas 3aoada?
—  Kunacrepuzanus
—  Kraccuduxkarus
—  PamxupoBanue
— Perpeccus
2) Hoxmop Ilems xouem nocmpoums mMo0eib, RPOCHOIUPYIOULYIO B03MONICHOCTb PA3BUMUSL OCTONHCHEHULL )
nayuenma nocie onepayuu - 6ce au Oyoem O61a20N0IYYHO 8 MeyeHlUe HeCKOIbKUX Cledyrowux mecayes unu vem. K
KAKOMY MUny OmHOCUMCcs OaHHas 3adaqa?
—  PamxupoBanue
—  Perpeccus
—  Kunacrepuzanus
—  Kraccuduxkarus
3) Acmponom Bums xouem nocmpoums MoOenb, KOMopas cModxicem pazoums u3eecmusie HayKe 36e30bl Ha 2pynnbvl
N0 UX XapaKxmepucmuxam, ¥moovl gyuuie uzyuums ux ocobennocmu. K xaxomy muny omuocumces dannas 3aoava?
—  Kiaccudpukanms
— Perpeccus
—  Kuacrepuzanus
—  PamwxupoBanue
4) B 3a0aue xaxkozo muna 8 obyuaroueli gbloopke 015 0bvekmos HET omeemos?
—  Perpeccus
—  Kiaccudukanus
—  Kunacrepuzanus
— Bo Bcex 3THX 3aagax B oOydaroriei BBIOOPKE €CTh OTBETHI
5) Boibepume 8ce epHble YMEepHcOeHUs.
—  Mojenb MaMHHOTO O0Y4YEHHSsI, [0 CYTH, SIBIISIETCS] OTOOpa)KeHHEM MPOCTPAHCTBA OTBETOB B IIPOCTPAHCTBO
00BEKTOB
—  OyHKIMOHAI OMMOKH TTOKA3hIBACT, HACKOJIFKO IJIOX0E KAaYeCTBO MMEIOT JaHHBIE, HCTIOIb3yeMBbIC IS
peleHns 3a1a9u
— Ipomecc 00y4eHnsT MOAEITH 3aKIIFOYACTCS B MUHUMH3AIUN (DYHKITHOHANIA OITHOKA
—  DneMeHTamMH 00y4aromieil BEIOOPKH SIBISIOTCS 00BEKTHI, XapaKTEPUCTHKH KOTOPBIX SBISIOTCS 3HAYCHUSIMA
MPU3HAKOB
6) Paccmompum npusnax “Obpasoeamenvras npocpamma’” npu auaiusze OaHHbIX no CIyO0eHmam yHugepcumema.
Omom npusnak modicem npunumams mpu 3uavenus. “Oxonomuka”, “Mamemamuxa”, “Dunocopus’.
Bocnoav3yemcs one-hot koouposanuem u 3aMeHUM IMOM NPUSHAK HA MPU OUHAPHBIX, KOmopble OY0ym
COOMBEMCMB06AMb KAME2OPUIM 8 MOM NOPsOKe, 8 KOMOPOM OHU nepeducienvl gvlute. Kax 6ydem 3axoouposan
npusnax co swavenuem “@unocousn’’?
- (0,0,1)
- (0,1,0)
- (1,0,0)
7) Qemy O6yoem pasen Kopens U3 cpeOHeK8aopamuyHol owudKky oas Habopa u3z 3 Haboodenull, 20e OMKIOHeHUe
npeoCKa3anus TUHEHOU pespeccul Om pedibHbIX 3Havyenul pasuol: -1, 2, 2?
- 0
- 3



- 2
8) Ilpeononodcum, 4mo Mbl CMPOUM MOOEIb NPEOCKA3AHUSL POCA NO B03PACMY U 8ecy yenoseka. Modenw ¢ kakum
KoIhpuyuenmamu eeposmuee 6ce2o0 nepeodyyuUIaAcs?
—  (Bospact) + 0.5 * (Bec)
— 1402325.3 * (Bo3pact) + -1404370.5 (Bec)
—  (Bospacr) + 0.33 (Bec)
9) Yem cmoxacmuueckuii epaduenmuuiti cnyck (SGD) ayuuwe obviunoeo epaduenmuoco cnycka? Beibepume éce
nooxoosiujue Omeemoi.
—  Opwua mar B SGD 6vIcTpee, MO3TOMY B LIEIOM 3TOT METOJ MOXET OBICTpee BHIIATh PEIICHHE.
— B SGD rapanTtupyercs, 9To Ha KaKJOH HTepalliil YMEHBIIACTCS OMIMOKA MOICIIH.
— B SGD rapantupyetcs, 4to OyAeT HaieH rNT00ANTbHBIA MHHUMYM.
—  Opun mar B SGD To4Hee, 4eM B 0OBIYHOM I'PaMEHTHOM CITyCKE, T0O3TOMY TPeOYyeTCsl MEHbIIE [IaroB Jis
MOJTYYCHHS PEILICHHSI.
10) 3anonnume nponyck: «/[is 6bINYKIOU QYHKYUU .... YKA3bIGAECH CHOPOHY HAUCKOpeliule2o YObleanHus»
—  M3oxpona
—  JIunus ypoBHA
—  AHTurpanueHt
— I'paguent
11) Ymo mooicem a61amvpcs Kpumepuem 0CMAaHO08A 8 2PAOUEHMHOM ChnycKe?
— Hopwma rpaanenTta Ha TeKymeMm mare
— Hopwma pa3HHIIBI BeCOB Ha COCETHUX IIarax ajiropurMa
—  CyMmMa 3JIeMEHTOB BEKTOpa rpajueHTa
— Ywucno maroB anropurma
12) Paccmompum 08a obvekma: y nepeoeo omcmyn auneiuno2o kiaccugpuramopa paser -10, y emopozo -1000.
Buibepume seprvie ymeepoicoenus npo mo, Kak cOOMHOCAMCs 9mu 08a 00beKma:
[TepBblit 00BEKT HAXOAUTCS NANIBIIE OT PA3EIIONIel TOBEPXHOCTH, YeM BTOPO
—  Bropoii 00beKT HaXOIUTCS AaJbIIe OT pa3AeiIomIeii IOBSPXHOCTH, YeM IIePBHIH -
— Mogens Oombile yBepeHa B CBOEM OTBETE Ha MEPBOM OOBEKTE, UM Ha BTOPOM
— Mogens Oombinie yBepeHa B CBOEM OTBETE Ha BTOPOM O0BEKTE, UeM Ha TICPBOM -
13) Paccmompum nonb3o06ameris COYUanbHOL cemu Kak 00vbexm 6 3a0ave Mauunio2o ooyuenus. 9mo u3z
nepeyucieHH020 A8IAenca 3a0ayell Kiaccuguxayuu?
— Ilpenckazanune 3apabOTHOM IIJIATHI MTOJIB30BATEIS
— IIpenckazanue mnosa nojgb30BaTeIst
— TIpenckazanue npodeccuu Noab30BaTeNs
— IIpenckazanue, Kakoi MOCT MOJIb30BATENb CAENIAET CIEAYIOIINM
14) Yem 3a0aua xnaccugpurayuu ¢ nepecexarowumucs kiaccamu (I1) ommuuaemes om 3adauu kiaccupuxayuu ¢
Henepecexaowumucs kiaccamu (H)?
— B 3agaue I1 omquH 00BEKT MOKET OTHOCHTHCS K HECKOJILKHM KJTaccaMm OJHOBPEMEHHO, a B 3amave H oxuH
00BEKT OTHOCHTCSI POBHO K OTHOMY KJIacCy
— B 3agaue I1 omuH 00BEKT MOKET OTHOCHTECS JTNOO K OMHOMY KJIACCy, IN0O HHA K KAKOMY KJIacCy, a B
3agade H omuH 00BEKT OTHOCHTCS POBHO K OJHOMY KJIaccy
— B 3agaue I1 oque npu3HaK MOKET UCTIONB30BaTHCS LIS MPEICKa3aHms HECKOIBKIX KIIacCoB, a B 3amaue H
OJIMH TIPU3HAK MCIIOJIB3YETCs LISl IIPeJICKa3aHus TOJIBKO OJHOTO Kilacca
— B 3agaue I1 nns 06bekTOB 00y4Uarolieli BRIOOPKH M3BECTHBI METKU KJIACCOB, a B 3a7aue H - Het
15)_Buibepume, kaxoti uz npueedeHHvlx ai2opummos RPpeocKa3anus CMouMOCmu K8apmupol
ABNIACNCA NPUMEPOM peluaiouezo oepesa:
— - Eciiu mmomans 6osbiire 100 kB. MeTpoB, TO 4 MITH py0., HHAYE €CIIHM ITAX MEPBbBIi, TO 2.3 MJIH. pyOJIei,
nHayde 3.15 muH. pybneit
— 400 ThIC. pyOueii. 3a Kax/(bIii KBaJPAaTHBIA MeTp ¥ 27 ThIC. pyO. 32 KaXKIbIH 3Tax
— Hcnonp3oBaTh CTOMMOCTE KBapTHPHI, HANOOJIEE TTOX0XKEH Ha TEKYIIYIO, U3 TPO/IaBaEMBIX paHee
— TIlponmaBars 3a 3 MuH. pyOueit
16) Memoo 2naenvix KOMROHEHM ... (0OUH RPABULLHBIL OMEem)
—  Crpourt HOBBIE ITPU3HAKK KAK CJIOXKHBIEC HEJIMHEHHbIE (QYHKIINHM OT MCXOAHBIX NPU3HAKOB
—  Crpout HOBBIE NMPU3HAKH KaK JIMHEHHbIE (YHKIUH OT UCXOHBIX IIPH3HAKOB
—  Or0Oupaer camble BaxXHbIE TIPU3HAKU U3 UCXOTHBIX
IpeznckasbiBaeT Kiaacc 00bEKTa HA OCHOBE TJIABHBIX KOMIIOHEHT
17) Buvibepume eephbie ymeepoicoenus npo 3a0ayy KiacmepusayuiL:
— B 3agaue knacrepusanuu CJI0KHO NPUAYMaTh YHUBEPCAIbHBINA KPUTEPUIl KauecTBa, FOBOPSIIMM, XOpoLIast
WY TUTOXasl MTOTYYMIIach KJIaCTePH3allis, YTO YCIOKHSET pellieHne 3TOH 3a1auu



— Ha mpakTuke gaHHBIC, KaK MPABUIIO, HE PA3ICISIOTCS HA YETKUE KIACTEPHI, YTO YCIOXKHSACT PCIICHHUE
3a]1a4u KJIaCTepU3AIUH
—  Meron k-Means - camslii 3¢ (eKTUBHBII METOJI KJIaCTEPU3ALMY, CHOCOOHBINH HAXOIUTh Ka4eCTBEHHYIO
KJIACTEPH3ALUIO MPAKTUUCCKH JIFOOBIX JTAHHBIX
— 3apaua KiacTepu3anuy MPEAIoaraeT BbIIEICHHE CaMbIX BRXKHBIX IPU3HAKOB U yaJI€HUE BCEX OCTAIBHBIX
MPU3HAKOB
18) Kaxue npeumywecmsa daem omoop npuznaxos?
—  Uem MeHbIIIE IPU3HAKOB, TEM 00JIEE CIIOIKHBIC 3aBUCUMOCTH MOYKET BOCCTAHOBUTH aJTOPUTM
— UYewm MeHBIIIE TPU3HAKOB, TEM OBICTpee paboTaeT aJropuT™M
OT100p MpU3HAKOB YMEHBIIAET 00HEM JTaHHBIX U 3aTPAThl HA MX XPaHEHHUE
OT100p HEMH(GOPMATHBHBIX MPU3HAKOB MOKET MOBBICUTH KAYECTBO PaOOTHI aJITOPUTMA
19) Ancamnesvie memoowvl 00bIuHO denaiom 6oiee KavecmeeHHble NPeOCKA3AHUSL, YeM OMOebHble al20pummbl (v
ancambell Hudxce owUOKa Ha Mecmogoll 8blbopKe). A KaKou nokasamenb 6ce20a yXyoulaemcs npu
ancamoruposanuu?
—  OQwubka Ha obyuarowell 8bl00pKe
—  CKOpOCTH BBITOJIHEHUS MTPEACKa3aHUN
—  KommaecTBo maHHBIX, HEOOX0AUMOE AT 00YICHUS
—  Yucnno Ucnonb3yeMbIX alropuTMOM MPHU3HAKOB
20) Aneopumm 6322une noopasymesgaent blO0p CAYYAUHBIX YACMEN OAHHbIX, 0OYYeHUe aleopumma (Hanpumep,
pewarouezo 0epesa) Ha Kancoou Yacmu U COCMAasieHue ancamos u3 00YYeHHbIX aneopummos. /s ue2o HyjicHo
06yuams aneopumMbl Ha PA3HLIX YACMAX OAHHBIX?
—  Jlns Toro, yToObl 00y4EHHbIE AITOPUTMBI BHITIOJIHSUIN HECOBIAJaloNIne (pa3inuHble) IpeICKa3aHus
—  Jlns Toro, yTOOBl yCKOPUTH 00yUeHHE
—  Jlys Toro, 4TOOBI BBIACIUTH BaXKHBIE U 00y4eHHS OOBEKTHI
—  Be3 aToro HeBo3MOXKHO 00Y4HTH pelIatolee JePeBo
21) Bot 06yuunu mpu moodenu 0is RPeOCKa3anus CyMmbl Kpeouma, Komopas. ROmpeOyemcs, KIUeHny, u GblnoHseme
npeockasanue Ot HOB020 KIUCHMA: TUHEUHAsI MOOelb npedckasvieaem 50 molcsiu, pewaiowee depeso - 30 moicsy,
Memo0 bnudicaiiueo coceda — 20 muicsiu. Kaxoe npedckazanue binoIHUm acamoibs mpex aieopummos, ecil 6eC
qunetinotl moodenu 0.4, eec pewaroweco depesa 0.4, a éec memooa drudcatiuiezo coceoa - 0.27
—  33.3 TbICsY
— 30 ThICSU
— 36 ThICSU
— 38 TeICAY

Tunoevie KonmpobHbIE 300AHUA

1. Peanmu3yiiTe anropuT™ TUHEHHOI perpeccr, U MOJIMHOMHAILHON perpeccuu (s garacera
noisysine — creneneit ot 2 10 5, s aatacera hydrodynamics — crenesu 2) 6e3 perysipusanum.

2. PeanmsyiiTe anroputm rpeOHEBOI perpeccuy M HalANTEe ONTUMANTBHEIN MapaMeTp
peryJsipu3anim.

3. PeanusyiiTe alrOpUTM JOTHCTHYECKON PErPECCHH CO CTOXACTHUECKUM I'PAJUEHTHBIM CITYCKOM,
obyumnrTe ero Ha jgaracete spambase old (train) u mpoBepsTe Ha Aatacere spambase_new (val).
Iomyuute ROC kpuBbI€ A7 BapUaHTOB 0€3 HOPMHUPOBKHU M C HOPMHUPOBKOI MPU3HAKOB.

4. Peanusyiite anroput™ kNN knaccudukanum no k 6mmkaiiium coceasiM, HCIoNb3ys
MPOCTOE EBKJIMI0BOE PACCTOSHHE.

5. Tlpumenute metoa SVM (nanpumep, u3 6ubnuoreku sklearn) s natacera blobs2.
Buzyanuzupyiite pe3ynbrat (pa3dueHue mI0CKOCTH U OTIOPHBIE BEKTOPA) IIPH PAa3HBIX BapHaHTaX
sanep (MUHEHHOe; MOTMHOMHUANBHOE cTeneHei 2,3,5; RBF).

6. PeanusyiiTe MyJbTHKIACCOBYIO KiTaccuuKkaiuio ¢ softmax B kauecTse pemiaroiieid QyHKIHH U
KPOCC-PHTPOIHUEH B KauecTBe ()YHKIIMH MMOTEPh U 00YYUTE Ha IMOATOTOBICHHOM JlaTaceTe mnist.

7. PeanmzyiiTe alrOpUTMBI IOCTPOSHHS JepPeBa ¢ KpUTeprHeM UHPOPMAIIOHHOTO BBIMTPHIIIA 1
KpuTepueM J[)KIUHM 1 OTIpeIeIeHNIo Kilacca [0 MaXOPUTapHOMY Kitaccy B jucte. Haiimute
ONITHMAJIBHYIO TITyOHHY JiepeBa B 000HX cirydasx (B orpeske 2-10).

8. Peammsyiite anroputm k-means 1151 knacrepusanuu Ha 2-4 kiacrepa.

9. Peanmmsyiite anroputm DBSCAN, HaiianTe napaMeTpsl AJ1s1 KilacTepU3aluy Ha 4 KiiacTepa.

10. [Ipumenure ancamOeBbIe METOIBI AJISl PEILCHUS 331a4H KJIacCU(pUKALMK Ha TOATOTOBICHHOM
Jiatacere mnist.



3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJIbl UIA TNPOMEKYTOYHON  aTTecTaluu
(3K3amMeH/3a4eT)

Bomnpocsl IS NOATOTOBKH K IK3aMeHY

1. TIIpenponeccunr. Macmtabupoanue. Hopmuposka. [lonnHomMuanbHble IPpU3HAKH.
One-hot encoding.

2. Tumnbl 00y4yeHus: ¢ yuuresaem, 6e3 yuyuTels, ¢ NOJKPEIIEHUEM, C YACTUYHBIM
y4acTUEM YUYUTENIsl, aKTUBHOE O0yUYECHHUE.

3. Cwmemenue u qucnepcus (bias and variance). ITousitie cpeaHei rMIIOTE3HI.

4. OmmuOka BHYTpH U BHE BbIOOpKH. OmmnbOka 0600menus. HepaBencrso Xéhaunra.
Banupauus u kpocc-Banuaanus.

5. Jluneitnas perpeccus.

6. IloamHOMHUaNBbHASI perpeccus.

7. TI'peGueBas perpeccus.

8. Jlorucruueckas perpeccusi. ['paiueHTHBIN CITyCK.

9. baitecoBckuii knaccupukaTop. THIIBI OLIEHKHU pacnpenenennii npuzHakos (Gaussian,
Bernoulli, Multinomial). EM anropurm.

10. Meron omopHbIX BekTOpoB. [locTaHoBKa 3amaun. opMyIMpOBKa U PEIICHUE
JBOMCTBEHHOM 3a7aun. THUIIBI ONTOPHBIX BEKTOPOB. Sapa.

11. TMoporoseie ycnoBus. I dexkruBHOCTh IO [1apeTo.

12. Presicion-Recall u ROC kpussie. AUC.

13. Mertpuueckue kinaccuduraropbl. KNN. WKNN. Ot6op stanonoB. DROPS. Kdtree.

14. Knacrepusanus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

15. JlepeBbs pemenuii. MTHGOpPMAaMOHHBIA BEIMTPHIII, KpUTEpUi JKIHH.

16. Perynspusamnus aepeBbeB. HeOpekHbIe periaromme 1epeBbs.

17. ByCTHHI 1€pEBbEB PELICHUN.

18. Ancamb6iessie metozpl. SOft and Hard Voting. Bagging.

19. Cayuaiinsie neca. AdaBoost.

20. Ancambnessie Meto bl perpeccut. RANSAC. Theil-Sen. Huber.

4.2 MeToanyeckue MaTepHaJIbl, ONpee/asiiolue NPoueaypbl ONeHUBAHUS 3HAHUI,
YyMeHHi, HaBBIKOB H (WJIH) ONbITA /IeSITeJIbHOCTH, XAPAKTEePU3YIOIIHX ITaMbl
(¢hopMupoBaHUA KOMIETEHIUH

MeToauuyecKkue PEKOMEHIALMH, ONIpeae/IAoIue Nnpoueayphbl ONeHUBAHUA TECTOB:

Tect npoBoauTcs onnaiin B cucreme Moodle nin Google DOCS 1 orpanuueH 1Mo BpeMeHH.
Ha cpauy Tecra naercs 1Be MONBITKU. TecT cuMTaeTcs YCHEIIHO MPOMJIEHHBIM €ciu
CTYZIEHT NpaBuiIbHO 0TBEeTHI Ha 70% BOIpPOCOB.

MeToanyeckre  peKOMEHAANMH, ONpelesiiOlie MNPoUeAyPbl  OLEeHMBAHUSA
BbINOJHEHNS] KOHTPOJIbHbIX 3a1aHUI :

3a)IaHI/Ie CUHUTACTCS BBIITOJIHECHHBIM IIPH BBIITOJIHECHHUU CICOYIOMIUX YCHOBHﬁ:

— mpeaocTaBiieH ucxoaHbii kKog B cpene PyCharm, Google Collab

— TIPOJIEMOHCTPUPOBaHa pabOTOCTIOCOOHOCTH MPOTPAMMBI

— CTYJEHT MOHUMAET UCXOIHBIM KOJI M OTBEYAET Ha BOMPOCHI 110 €r0 OPTaHU3AIHH.



Metoanuyeckue PEKOMEHIAIMHA K CIa4Y€ IK3aMEHA

[Ipouenypa Nmpome:KyTO4HOM aTTeCTallMd IIPOXOAMUT B cOOTBeTCTBUM C [lonoxeHumem o
TEKYIEM KOHTPOJIE M MTPOMEXKYTOUHOM arTectanuu odydatommxcs PI'BOY BO «KyoI'Y».

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB ITPOBOJUTCS B LIEJISIX COBEPIICHCTBOBAHUS U
HEIPEPHIBHOI'O KOHTPOJISI KayecTBa 00pa30BaTEIbHOTO MPOIlEcca, MPOBEPKHU YCBOCHHS y4eOHOTO
MaTepuaia, aKTUBU3alUU CaMOCTOSITENIHOM paboThl CTYAEHTOB, CTUMYJIHUPOBAHUS UX Y4eOHOM
paboTsl, obecnieueHus 3¢(HEeKTUBHOCTU 00pa30BaTEILHOTO Mpoliecca, MPEAYIPEKICHIS PUCKOB
OTYHUCIICHUS CTYJICHTOB.

Texkymuil KOHTpOJIb 3HAHUN CTYACHTOB OCYIIECTBIAECTCS IIOCTOSHHO B TEYEHHE BCEIrO
cemecTpa.

Bunel Tekymiero KOHTpOJS: YCTHBIM (NMHMCBMEHHBIM) OMpPOC HA 3aHATHUSX; IPOBEpKa
BBIMIOJTHEHHS] JOMAITHUX 3aJaHHi; MPOBEJCHHE KOHTPOJIBbHBIX pPabOT; OIEHKAa aKTHUBHOCTHU
CTyJICHTa Ha 3aHATHUU.

IIpu oTCyTCTBHHM 3a4E€THOM KHM>KKH y CTYACHTA 3K3aMEHATOP HE UMEET MpaBa IPUHUMATh Y
HEro 3adyeT/?3K3aMeH. Takod CTyIeHT CYMTaeTCs HE SBHUBIIMMCS Ha 3adeT/PKk3amMeH. B
HCKIIIOYUTCIIBHBIX CJIy4dasdXx, Ha OCHOBAHUHU PACHOPSIKCHUA JC€KaHa MPCroAaBaTC]ib MOXKCET
JOMMYCTUTD CTYACHTA K 3aquy/ 9K3aMCHY IIpHU HAJIMYHNH JOKYMCHTA, YAOCTOBCPAIOIICTO JIMIYHOCTD.

B nensax 00BEKTUBHOI'O OLICHMBAHUS 3HAaHUI BO BpCM: ITPOBCACHMA 3aUCTOB U DK3aMCHOB HE
AOIMYCKACTCA HAJIMYUC Y CTYACHTOB ITIOCTOPOHHUX NPECAMETOB U TCXHUUCCKUX YCTpOﬁCTB.

CryneHTy, UCIONb3YIOIIEMY B XOJ€ AK3aMEHAa HEpa3pelICHHbIE MCTOYHUKHU M CPEICTBA
NOJy4eHUs: WHPOPMAIIUHY, BBICTABIISCTCS HEYIOBJICTBOPUTEIbHAS OICHKA, W OH yIAIAETCs M3
ayJIUTOPUHU.

Bo Bpems sK3aMeHa CTYAEHTHI MOT'YT HOJIb30BATHCS YTBEP)KJIEHHOM paboueil mporpamMmoit
y4eOHOI AMCUUIUIMHBI, KOTOpas JOJKHA ObITh B HAJIMUMHU HA SK3aMEHeE, a TaKXKe C pa3pelieHus
9K3aMeHaTopa CIpaBOYHOM JINTEPATYPOil U APYTUMH TOCOOHUSIMHU.

CryneHTsl, HapylIaloUIUMe MpaBWiia MOBEACHUS NPHU MPOBEACHUM 3a4€TOB M 3K3aMEHOB,
MOTYT OBbITh HE3aMEIJIUTENIbHO yJAlEeHbl U3 ayAUTOPUU, K HUM MOTYT OBITh IPUMEHEHBI MEpbI
JUCHHUIIIIMHAPHOTO BO3JAEHCTBUA.

Ha 3auere/sk3amMeHe MOTYT IPUCYTCTBOBATh PEKTOP, MPOPEKTOP MO yueOHoi padoTe, eKaH
dakynbTeTa, 3aBenyounumil kadenpoil, koropas obecreunBaeT ydeOHBIM mpolecc Mo JaHHOH
mucuuruivge. [IpucyTeTBre Ha 3K3aMeHax U 3aueTax MOCTOPOHHUX JIMI] 0€3 pa3peleHus peKTopa
WK TIPOpEeKTOopa 1o yueOHOM paboTe He T0MyCKaeTcs.

[Tocne mpocnymmBaHus JIEKUUU PEKOMEHAYETCS BBIIIOJIHUTD YIPAXXHEHUS, IPUBOIUMBIE B
JIEKIUU I CAMOCTOSATEIbHONU paboThl, a TAaK)Ke BHIMOJIHUTH HA KOMITbIOTEPE C MCIOJIB30BaHUEM
cpensl Python 3agaun, npuBoANMEBIE B JIEKIIUU B KAYECTBE PUMEPOB.

IIpu camocTosTeNBbHONW paboTe CTYIEHTOB HEOOXOAWMO HW3YYUTh JIUTEpaTypy,
NPUBEJICHHYIO B TMEPEYHSX, IS OCMBICICHHS BBOJMMBIX MOHSATHH, aHaIN3a MPEATIOKEHHBIX
MOJXO0/I0B U METOAOB Pa3pabOTKM MapaijieNbHbIX HporpaMM. Pa3palaTbiBas pelieHrne HOBOM
3aaud, CTYJCHT JOJDKEH yMEeTh BbIOpaTb METOJAbl pPELICHHsS 3aJaydl C Y4YeTOM IleNIeBOU
anmapaTHO# IaTGOPMBIL, TPOBOJUTH OTIAIKY U MPOPHIMPOBAHKE POrpaMMBI Ha si3bike Python.

B xauectBe cmcreM nporpaMMHUpOBaHud AJId PCIICHHUA 3adad W H3YUCHUA MCTOAOB U
AJIrOpUTMOB, TPUBCACHHBIX B JICKOUAX, PEKOMCHAYCTCA MCIIOJIB30BaTh Ha IMPAKTHYCCKUX



3aHATUSAX U TIPU CAMOCTOATEIbHOM paboTe CTaHAapPTHYIO pealn3aliuio s3bika Python B cBsizke co
cpenoit pazpabotku PyCharm, Google Collab.

MeToauuecKkue PE€KOMEHIAMH, ONPeaeIAI0NIINEe IPOUEeAyPhl ONCHUBAHUA HA 3IK3aMCHE:

Kpurepun oneHUBaHMS M IIKAJIA OLEHKHU IK3aMeHa

OueHka Kpurepum BbicTaBjIeHNs] OLIEHKH

JlaH pa3BepHYTHII OTBET Ha NOCTABICHHBIE BONPOCHL. MaTepuan
M3JI0KEH MOCJIeI0BaTeNbHO. MIMeloTCs ToruyHbIe U

«OTIM4IHO» apryMEHTHPOBaHHbIEC BBIBOBI.

B teuennn cemectpa cryneHT npaBmibHO permma 80 % 3amad,
MMEET MPEICTaBICHNE KaK PeliaTh OCTAIBHBIC 337291

[aH pa3BepHYTHIN OTBET Ha MOCTABIIEHHBIE BONPOCkl. MaTepuan
M3JI0KEH B 1I€JIOM NOcieoBaTeNnbHo. IMeroTes moruusele u
«X0pomIo apryMEeHTHPOBAaHHBIC BBIBOJIBI.

B Teuennu cemectpa cTyneHT npaBuwibHO pemna 70 % 3anaud,
MMEEeT MpeICTaBIeHNE KaK peliaTh OCTAJIbHBIE 33auu

OTBeT Ha BOIIPOC HE SBISAETCS MOTHBIM. MaTeprai H3I0KeH
HETocJeI0BaTeIbHO. BBIBOBI HE apTyMEHTHPOBAHEI.

B Teuennu cemectpa cTyneHT npaBuwibHO pemni 60 % 3anaud,
MMEEeT MpeICTaBIeHNE KaK pelaTh OCTAIbHBIE 33auu
OOyJaromuiicss He 3HaeT 3HAYUTEIHHON YaCTH IMPOTPAMMHOTO
MaTepuana, J0MyCcKaeT CyIIeCTBEeHHbIE OINOKH.

B Teuennu cemectpa cTyIeHT NpaBMiIbHO pemni Menee 70 % 3amad
W/WJIH HE MIMEET NPEJICTAaBIICHNE KaK PeliaTh OCTAIbHBIE 3a/1a4H

«Y IOBJIIETBOPUTEIHHO

«HeynoBneTBoputeabHO»

OneHoYHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAMBUAYAJIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BPEeMs JJIs OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMHU;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCLMILIMHE MPeAyCcMaTpUBaeT MpeAOoCTaBlIeHHEe HHPOpMALUU B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. Ilepeyennb y4eOHO# JuTepatypbl, HHGOPMALMOHHBIX PECYpPCOB U

TEXHOJIOTUI
5.1 OcHoBHas JiMTEpaTypa:



1. Mupkun, b. I'. Beaenue B aHanu3 naHHBIX : yueOHUK W npakTukyMm / b. I'. MupkuH.
— Mockaa : U3znatenbctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-
9916-5009-0. — TekcT : anmekTpoHHbIH // O6pa3oBaTenbHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/450262

2. AHanu3 naHHBIX : yueOHUK ajis By30B / B. C. MxutapsH [u np.] ; nox penakiueit B. C.
Mxurapsina. — Mocksa : M3garensctBo FOpaiit, 2021. — 490 c. — (Briciiee obpazoBanue). —
ISBN 978-5-534-00616-2. — Texkcrt : anextponnslii / Ob6paszoBarenbHas miardopma FOpait
[caitt]. — URL.: https://urait.ru/bcode/469022

3. Kemnexep, 1. Hayka o manubix: 6a3oBsiii kypc : [16+] / 1. Kemnexep, b. Tupau ; Hayd.
pen. 3. MamenssipoB ; niep. ¢ auria. M. benoronosckoro. — Mocksa : Anbriraa [Ta6mumep, 2020.
- 224 ¢. : cxem., Tabn. — Pexmm gocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=598235 (nara obpamenus: 22.08.2021). — ISBN
978-5-9614-3170-4. — TexcT : DIEKTPOHHBIH.

Jlj1 OcBOGHMS AUCHMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JaHWSI B JJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. Maxkkunmu Y. (mep. ¢ anrn. CiuHkuHALA.), Python u anamu3 paHHBIX //
N3patensctBo “JIMK Ilpecc”, 2015, 482 c.

2. Mromiep A., I'Buno C. BBenenne B MammHHOE OOy4YeHHE C MOMOINBIO Python.
PykoBoacTBO 1181 criennainucToB o pabote ¢ nanubiMu // Bunbsimc, 2017, 480 c.

3. [TporpaMMHBbI€ cHCTEMBI CTATUCTUUECKOTO aHAJIN3a: 0OHAPY)KEHUE
3aKOHOMEPHOCTEH B IAaHHBIX C HCIIOJIb30BaHUEM CUCTeMbI R 1 si3b1ka Python : [16+] / B. M.
Bonkosa, M. A. Cemenona, E. C. Yereprakona, C. C. Boxos. — HoBocubupck :
HoBocubupckuii rocyaapcTBeHHBIN TeXHUYECKU yHUBepcutet, 2017. — 74 c. : un., Tadi. —
Pexxum noctyma: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=576496
(mata obpamenus: 02.07.2021). — bubauorp.: c. 48. — ISBN 978-5-7782-3183-2. — Tekcr :
JJIEKTPOHHBIN.

5.3. Ilepuoanyeckne U3IaHNUS:
1. ba3br manubix kommanuu «Mct Beroy http://dlib.eastview.com
2. Dnexrponnas oudbarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTepHeT-pecypcbl, B TOM 4YHcCJe COBpeMeHHble NpogeccHOHATBLHbIE (a3bl
AAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
J1eKTPOHHO-0ubImoTeuHbIie cucteMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4.
5.

IBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHDB» https://e.lanbook.com

5.5.11podeccuonanbubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunoreka (HIb) http://www.elibrary.ru/

agkrwpnE
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6. IlosHOTEKCTOBBIE ApXMBBI BEAYIIUX 3alaHBIX HAYYHBIX )KYpHaAJIOB Ha Poccuiickoi
atgopme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru

7. HaumoHanmpHas dJEKTpOHHass  OuOmmMoTeka (HOCTym K DJIEKTPOHHOM  OMOJIMOTEKE
aucceprauuii Poccuiickoit rocynapcrsennoit oubnuorexu (PI'B) https://rusneb.ru/

8. Ilpesupmentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

9. Dnekrponnas koyueknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YumuBepcuterckas unpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

19. Cucrema opraHru3alvd KOHKYPCOB IO HCCIICAOBAHUIO NJAHHBIX, a4 TAKKC COLMaJIbHAsA CCTb
CIIEIUATMCTOB 10 00pabOTKe JaHHBIX M MalTMHHOMY 00y4eHuto https://www.kaggle.com

20. TTopran oTkphITHIX HaHHBIX Poccuiickoit @enepanmu https://data.gov.ru/

21. ®unam.py — (UHAHCOBBI MOPTAl: HOBOCTU (OHIOBOIO pHIHKA IIEHHBIX OyMmMar H
9KOHOMHKH, IPOTHO3bI U aHau3. MHBecTuimonHas kommnanus ®unam https://www.finam.ru

5.6. UudopmanmoHHble CIPABOYHbIE CHCTEMBI:
1. Koncynsrant [lmtoc - cipaBoyHast mpaBoBasi cucTeMa (IOCTYII MO JIOKAJIBHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

5.7.Pecypchl cBOOOIHOTIO JOCTYIA:

AMepHKaHCKas MaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

[TonHbIe TEKCTHI KaHAACKKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

KubepJlenunka (http://cyberleninka.ru/);

MuHucTepcTBO HayKy U Bbiciiero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblii mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EquHoe oKHO J0CTymna K 00pa3oBaTesibHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoiutekuus U(poBbIX o0pa3oBaresbHbIX pecypcos http://school-collection.edu.ru/ .
8. ®dexaepanbHbIi IIEHTP HHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

9. Ilpoekt I'ocymapcTBEHHOTO HHCTHTYTa PyccKoro si3bika uMeHH A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popManroHHbIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sHiukioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHbli moptan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O06 oOpazoBanuu B Poccuiickoit @eneparun'. Borpock! u oTBeTHI http://Xn--
273--84d1f.xn--plai/voprosy i_otvety

el NS =

5.8.Co0cTBeHHBIE 2JIeKTPOHHbIE 00pa3oBaTe/IbHbIe H HHPOPMAIIMOHHbIE PeCyPChI
Ky6I'Y:
1. Cpena Moay/bHOTO TUHaMU4eckoro ooyuenus http://moodle.kubsu.ru
2. Ba3a y4eOHBIX MIaHOB, Y4eOHO-METOANYECKIX KOMIUIEKCOB, MYOIHKAIMA 1 KOHPEPESHIHI
http://mschool.kubsu.ru/
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3. bubnuorteka nHGpOPMAIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
texHousoruit http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB AokymenToB Kyol'V http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTeIbHBIE PECYpCHI Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyO6I'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MerToanueckue YyKazaHusi JJI OOyYAIOIUXCHA IO OCBOEHHIO
AUCHUILIMHBI (MOIYJIs1)

B ocBoeHMM IMCUHUIUIMHBI MHBAIUAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WunuBuayanbHble KOHCYJIbTAlMM 10 TPEAMETY SBISIOTCA BaXXHBIM  (PakTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OO0yJalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI.

7. MaTtepuaibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUUIInHe (MOXYJII0)

I[To Bcem BuaaM y4eOHOW MAEATENBHOCTH B pPaMKax TUCIMILIMHBI HUCIIOJIB3YIOTCS
ayJMTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIICHHBIC HEOOXOIUMBIM CHEIUATA3UPOBAHHBIM U
71a060paTOPHBIM 000PYIOBAaHHEM.

Ne Bu pa6ot HaumenoBanue yueOHON ayIUTOPUH, €€ OCHAIIIEHHOCTh
000py/IOBaHUEM M TEXHUYCCKHUMU CPEACTBAMH O0YUCHUS
1. JleK1noHHbBIE 3aHATHS Aynuropus, YKOMIUICKTOBaHHAS CHCIIHATM3HPOBAHHON
MeOeINbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYeHUS
2. JlaboparopHble 3aHATHS | AyAHTOpPHSI, YKOMILUIEKTOBaHHAs CHCTIHATM3UPOBAHHON
MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydYeHwus,
KOMITBIOTEPAMH, TPOSKTOPOM, IPOTPAMMHBIM 00eCTICUCHUEM
3. [TpakTHdeckue 3aHsATHS | AyAUTOpUS, YKOMILJIEKTOBAaHHAS CHeIHaTN3UPOBAHHON
MeOECIBI0 M TEXHHYECKUMU CPEJICTBAMH 00yUSHUS
4. I'pynmoBsie Aynuropus, YKOMIIJIEKTOBAaHHAS CHEeUaTIu3UPOBAHHON
(MHIUBUYyaTbHBIC) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOHCYJIbTAINH KOMITBIOTEPAMH, ITPOTrPAMMHBIM 00€CIICYeHUEM
5. Tekymuid  KOHTpPOJb, | AyAuTOpHUS, YKOMILJIEKTOBAaHHAS CHeIHaTN3UPOBAHHON
MIPOMEKYTOUHAS MeOCNbI0 W TEXHHYECKHUMH  CPEIACTBAMH  OOYYCHHS,
aTTecTanus KOMIIBIOTEPAMH, TPOTPAMMHBIM 00ecTieueHuEM
6. CamocTosiTebHast Kabuner [uisi CcaMOCTOSITENIBHON  paboOThI, OCHAIICHHBII
pabota KOMIIBIOTEPHON TEXHHKOW C BO3MOXHOCTBHIO TOIKITIOYEHUS K
cetn «HTEpHET», TpPOTpaMMON 3KPAHHOTO YBEIHYCHUS U
00€eCrevYeHHbII TOCTYIIOM B AJIGKTPOHHYIO WH(OPMAIOHHO-
00pa30BaTeILHYIO CPEy YHHBEPCUTETA.

[Ipumeuanue: Konkperusanus ayautopuil 1 ux ocHamenue onpeaensercs OIIOIL.
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