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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

CHCTCM B HpO(l)eCCI/IOHaHI)HOI;'I JCATCIIBHOCTH

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. Mucuumnivna «HTeIIeKTyalbHbIE CUCTEMBD) OTHOCUTCS K JAUCHUIUIMHAM IO BBIOOPY Ya-
cTd, popMUpYyEMON y4aCTHHUKaMH 0Opa3oBaTeNIbHBIX OoTHOIIEHUN broka 1.JQuctunmuael (Momy-
JIM), UMEET TECHYIO CBSA3b C APYTUMHU JUCHUIUIMHAMU 2.2. B Tabnuiie npuBeeHbl MpPeIiecTBYIO-
IIME U MOCJICIYIOINE TUCIIUTUINHBI, HAllPaBJICHHBIC HAa (DOPMHUPOBAHKME KOMIICTCHIIMA JUCIIATLIIN-

Hesabio ocBoeHMs1 JMCHUILUIMHBI «VHTeIUIEKTyalbHbIE CUCTEMBI» sBIsieTCA (popMUpoBa-
HUE CHUCTEMBI TEOPETHYECKUX 3HAHUU B cdepe MHTEIUIEKTYyaJIbHBIX WH(OPMAIMOHHBIX CHUCTEM,
COOTBETCTBYIOLIMX KOMIETEHIIMM Y TOTOBHOCTH 00Y4aeMOro K BBINOJIHEHUIO PAa3JIMYHbIX BUJOB
npoeCCUOHATLHON JIEATEIIFHOCTU 10 HCIIOJIb30BAaHUIO HMHTEIUIEKTYAJBHBIX HH()OPMAIIMOHHBIX

HpI/I 3TOM 3aaadaMu JUCLHUIIIINHBI ABJIAOTCA:

® M3YUCHUC MO,Z[@JI@P'I 1 aJITOPUTMOB MHTCIUICKTYAJIbHBIX CUCTEM;

®  H3y4YCHHE AITOPUTMOB 00pabOTKHM MH(OPMAIMH U YIPABICHUS;

L4 HN3YUCHUEC MCTOJOB IIPCACTaBJICHUA 3HaHPII>i;

® M3YUCHUC COBPCMCHHBIX TCXHOJIOTHU U 110 AJI1 CO3AaHUA UHTCIIICKTYaJIbHBIX CH-

cTeM;

® 3HAKOMCTBO C (1)I/IJIOCO(1)CKI/IM N JYXOBHBIMU aCIICKTAMH WHTCIIJICKTYAJIbHBIX CUCTCM.

HBI B COOTBETCTBUM C MaTpulieit komnereHui OIl.

IIpeamecTByrommue 1 nocjaeAyuue JUCHUIINHBI,
HaNpaBJIeHHbIEC HA (hopMHUpPOBaHHME KOMIIETEHUH

/i

HpeI[HICCTByIOH_[I/IC JAUCIHUITIIMHBI

HOCJ'IC,ZLYIOH_II/IC JAUCIUITIINHBI

MaimmaHoe 0oOydeHHe U aHalIu3 TaHHBIX
CeTteBbie TEXHOJIOTHHI
Huddepennmanbabie ypaBHEHUS

MaremaTHuecKie OCHOBBI 3aIIUTHI
uHpOopMaLun

TexHonoruu nporpaMMupoBanus B In-
ternet

Cucrembl MCTOAbI KOMIIBFOTEPHOT'O
MOACIINPOBAHUA

Kpunrorpadus

[IpennumuioMmHas mpakTHUKa

TexHonornueckas (IPOEKTHO —
TEXHOJIOTUYECKas)
MpaKTUKa(TIPON3BOJICTBEHHAS IPAKTUKA)




3. IJTAHUPYEMBIE PE3VYJIBTATbBI OBYYEHUS
[TnarupyemMble pe3ynbTaThl OCBOeHUsT 00pa3oBaTenbHOi mporpammsl (OI1) — kommereHIuN

00yJaroIuXcsl OMPeNesIFOTCS TPeOOBaHUSIMH CTaHAapTa 1o HampasieHuto moarotoku 01.03.02

[Tpuknagnas mMaremaruka U uH(GOpMaTHKa U (HOPMHUPYIOTCS B COOTBETCTBHM C MaTpUIE KoMIe-

tennuit OII.
Ne Homep/ HanmenoBanmne komie- B pe3yabTare usyueHusi AUCHUNIMHBI
n/n HHIEKC TEeHINHU o0y4aronuecst J10JKHbI:
KOMIIETEeHIIH U (nJM ee 4acTH)
1 2 3 4
1. I1K-1 [IK-1- Cnocoben npumensts | [IK-1.1 OOGnanaer 3HaHUSMU MaTeMa-

COBPEMEHHBII MaremMa-
TUYECKUW amnmapar Mpu pe-
LICHUU TEOPETUYECKUX 3a-
Jlad U IpU MOJEIUPOBAHUU
COLIMAIBHBIX M 3KOHOMHYE-
CKHX ITPOLIECCOB

THYCCKHUX MCTOJOB B MOJACIMPOBAHUU
CONHAJIBHBIX U DKOHOMHUYCCKUX IPOLCC-
COB

[TIK-1.2 Cnocoben cobuparb, aHaIH3U-
poBaTh OOJIBIIME MACCUBBI JAHHBIX IS
MPOBE/ICHUSI HAYYHO — HCCIEI0BATENb-
CKOH PabOThI, KOMITLIOTEPHOH 00paboT-
KH.

[TIK-1.3 CnocobeH MoaenupoBaTh pas-
JUYHBIC 3aJa4l TPUKIATHOTO XapakKTe-
pa, HCHOJIb3ysd HAay4YHBIM HCClEeI0Ba-
TEJIbCKUM MOJIXO0




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFbEM JUCIATIJINHBI U BUJAbI YYEBHOM PABOTHI

Bun yueOHo# padoThI Bcero yacoB | CemecTpbl
Ne 7
Yacos
1 2 3
AyauTOpHasi KOHTAKTHas padoTa (Bcero) 36 36

B ToM umncie:

Jlexuuu (JI) 14 14

[Ipaktuueckue 3ausarus (I13) -

JlabopaTtopusbie padoTsi (JIP) 28 28
KonrakTHasi BHeayauTopHas pa6ora. B Tom uncJe: 1,7 1,7
WNHnuBuayanbHbIE U IPYIIIOBBIE KOHCYJIBTALUH. 1,7 1,7
CamocTosiTe;IbHasi padoTa ooyuarwmerocs (CPO) 28 28
(Bcero)
Ilooecomoska « 3ansamusim (JIP) 8 8
Buinonnenue unousudyanvnozo 3aoanus 6 6
Iloozomoska k npomexcymounomy mecmogomy KOHMpO.io 8 8
Camonoozomoska 6 6
IIpome:xkyTounas arre- | 3auer (3) 3 3
cTanus B TOM 4HcCJIe:

[Ipuem 3auera, yac. 0,3 0,3
UTOIO: 4acoB 72 72
O01mas Tpy10eMKOCTh 3a4. e, 2 2




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3nennl (TeMbl) TUCIUILIUHBI, BUAbI YUeOHOIi 1esITeJIbHOCTH U (DOPMBI KOHTPOJIS

Ne | HaumenoBanue pas- Bujbl yueOHOM qeATeJIbHOCTH, ®opMbl TEKyLIEeH H
n/m | aesa (TeMbl) JUCHH- | BKJIIOYasi CAMOCTOSAATEIbHYIO Pa- | NPOMEXKYTOYHOM aT-
TUTHHBI 00Ty 00yJarOIIUXCS TeCTAIHU
(B yacax)
J | JP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 7
1. Pasnen 1. Beenenue B 2 4 4 10 TECTOBBII KOHTPOJIb,
WHTEIUICKTYaTbHBIC KOHTPOJIbHBIE BOIIPOCHI
CHCTEMBI
2. Paznen 2. MamuaHoe 2 4 6 12 TECTOBBII KOHTPOJIb,
o0OyudeHue KOHTPOJIbHBIE BOIIPOCHI
3. Paznen 3. I'my6okoe 2 6 4 10 TECTOBBII KOHTPOJIb,
o0yueHue KOHTPOJIbHBIE BOIIPO-
CHI,
WH]IMBUTyaJTbHBIC 33]1a-
HUS K JTaOOPaTOpHBIM
3aHSATHSIM
4, Paznen 4. 4 6 6 16 TECTOBBII KOHTPOJIb,
I'eneparuBubii U WHIUBUIYAIIGHBIE 33712~
HUS K JTaOOPaTOpHBIM
3aHSATHSM, KOHTPOJIb-
HBIE BOMTPOCHI
5. | Pazmen S. [puxman- 4 8 8 20 | TecTOBBIif KOHTPOJIb,
HBIE UHTEJUIEKTYallb- WHIMBUTyalTbHBIE 33/1-
HBIE CUCTEMBI HUS K JTAOOPATOPHBIM
3aHATHSIM,
KOHTPOJIbHBIC BOTIPO-
ChI
6. KonrakrHast BHea- 1,7 NunuBuayansHbIC U
yauTopHasi pabora TPYNIOBEIE 3aHATHS
7 [TpomexxyTouHas arre- 0,3 | 3auer
cTanus
HUTOI'O yacoB: 14 | 28 28 72




4.2.2. JIeKIIHOHHBIH Kypc

Ne HaumenoBanue HanMeHnoBanmue Conep:xkanue JeKuuu Bcero
n/ pasnesa TeMbI JIeKIHH 4acoB
n AUCHHUILIMHBI
1 2 3 4 5
Cemectp 7
1. | Pasnmen 1. Beegenue | 1.1 Ilousarue uc- OCHOBHBIE OIPECIICHHS], UCTOPUS 2
B UHTEJJIEKTYalIb- KYCCTBEHHOI'O MH- | pa3BUTHs, COBPEMEHHbIE HalpaBie-
HBIE CHCTEMBI TessiekTa u uHTen- | Huga MU (mammuHOE 00ydeHue, riny-
JIEKTyaJbHBIX CU- | OOKOe 00yueHue, TeHepaTUBHBIN
CTEM Un).
Knaccuueckue Mmoaenu (Jioruyeckas,
1.2 Tlpencrasie- CEMaHTUYECKas, MPOTYKIIMOHHAS,
HUE 3HAHUI ¢bpeiimoBas). OrpaHUYEHUS U aKTY-
AJIbHOCT.
2. | Pazpmen 2. Mamus- OOyuenue ¢ yuuresnem, 06e3 yuuTens, 2
HOE 00yueHue 2.1 OcHOBHbIE ¢ nogkpermieHueM. [Ipumeps! anro-
MOJIXOJTBI PUTMOB: pErpeccusi, 1EpeBbsl perie-
HUi, Kactepusaiws, Q-learning.
Amncam6ieBbie anroputMbl (Random
2.2 Cospemennbie | Forest, Gradient Boosting,
meToasl ML XGBoost).
O6paboTka OOJIBIINUX JAHHBIX.
3 | Pazmen 3. I'my6okoe IlomaocBs3abIe cetn, CNN, RNN, 2
3.1 ApXUTEKTYpbI
oOydeHue Heiipocereit tpanchopmepbl. ObacTu MpUMeHe-
Hus (CV, NLP, ASR).
3.2 O6yuene MeToabl ONTHMHU3ALNH, PETYISIPH-
meitpocereli 3anu, nepeodydenue, transfer
learning.
4 | Paznen 4. 4.1 I'enepatuBHble | ABTOsHKOAEpHl, GAN, nuddy3non- 4
I'eneparuBnbiii U1 | Monenu HbIE MOJEIIH.
Apxurekrypa tpanchpopmepon, GPT,
4.2 Large
Language Models BERT, TPUMEHEHNE LLM
(ChatGPT, Copilot, Bard).
5 Paznen 5. Ilpuxknan- | 5.1 Cucremsl noj- Apxurextypa DSS, npumeps! B du- 4
HBIC UHTEJUICKTY- JIEPIKKH TTPUHSITHS
. HaHCax, MEAMILIMHE, TPAHCIIOPTE.
aJIbHBIE CHCTEMBI pereHui
5.9 Sruka 1 Gese [TpobnemMbl HHTEPIIPETUPYEMOCTH,
omachocts VI ITOPUTMUYECKask IPEB3ATOCTb,
K10ep0e30MacHOCTb.
HUTOI'O 4yacos: 14




4.2.3. JIabopaTOpHbIii MPAKTUKYM

Ne HaumMeHoBaHue
HaumenoBanmue j1adbopa- Conep:xanue jgadopa- Bcero
n/ | pasmesa IUCHMILIU- . .
TOPHOI padoThI TOPHOI padoThI 4acoB
n HBI
1 2 3 4 5
Cemectp 7
1 | Paspen 1. Beenenune OcHOBBI paboTel ¢ pgaH- | Mcnonb3oBanue NumPy u 4
B UHTEJUICKTyalbHbIe | HBIMU B Python pandas Ui aHaM3a U 1MOJ-
CHUCTEMEL TOTOBKH JaHHBIX. Buzyanu-
3amust (matplotlib, seaborn).
2 Paznen 2. Mammnanoe | Kmaccudukamnus u pe- [Toctpoenue moneneii B 4
o0yueHue rpeccust scikit-learn: nuHeiiHas pe-
rpeccus, JIOTUCTHYECKAas pe-
I'PECCHs], IEPEBbsI pELICHUN
3 | Paznen 3. I'myGokoe Coznanue u 00y4yeHue mpo- 6
oOyueHue CTOU HEHpPOCETH B
. TensorFlow/Keras.
Hetiponnsie cetu
Brimonaenue paboTsl B cpe-
ne Jupyter Notebook
(Python)
4 | Paznen 4. Hcnonb3oBanue npenody- 6
I'eneparuBnbiii M1 YeHHBIX Mozeneit Hugging
Pabora ¢ LLM u renepa-
P2 | Face (BERT, GPT). TekcTo-
TUBHBIMU MOJIEISIMHA
Bas reHepanus u kinaccudu-
Karus.
5 | Pazgen 5. Ilpuxknan- | CBepToUHbBIE CETH [TocTpoenne CNN st pac- 8
HBIE UHTEJUIEKTYallb- MO3HaBaHUs N300pakeHUui
HBIC CUCTEMBI (MNIST, CIFAR-10).
HUTOT O yacos: 28

4.2.4. Tipaktudeckue 3ausatus (He npedycmomperno yuebHvIM N1aHOM)




4.3. CAMOCTOATEJBbHASA PABOTA OBYIHAIOIIET'OCHA

Ne HaunmeHnoBanue pa3aeia Ne Buasr CPO Bcero
n/n (TeMbl) TUCHUILIHHBI n/n 4acoB
1 2 3 4 5
Cemectp 7
1. Pasznen 1. Beenenue B 1.1. | IlogroroBka K 1a00paTOPHBIM 3aHATHSIM. 4
MHTCJICKTYaIbHBIC 1.2. | BelnosiHeHHe MHIUBUIYAIBHOTO 3a1aHus
CUCTEMBbI
1.3. | [loaroroBka K NpaKTHYECKUM 3aHATHUSIM.
YcTaHoBKa ¥ Hayaslo paboThI € B cpelie
Jupyter Notebook (Python)
1.4 CamonoaroroBka. CocTaBi€eHHE OIIOPHO-
IO KOHCIIEKTA.
2. Paznen 2. Mammnanoe 06y- | 2.1. | CamonoaroroBka. CocTaBiieHHE OTIOPHO- 6
YeHUe ro KOHCIIEKTa
2.2. | [loaroroBka K 1a00OpaTOPHBIM 3aHSATHSIM.
2.3. | IloaroroBka K MpaKTHYECKUM 3aHITUSIM
2.4 | [loarotoBka K TECTUPOBAHHUIO [0 BTOPO-
My pasJieny.
2.5 | BrimomHeHHE UHAWBUIYAIBHOTO 3aJaHHS
3. Paznen 3. I'myOoxoe 00y- 3.1 | CamonoaroroBka. CocTaBieHHe ONOPHO- 4
YeHHe r'0 KOHCIIEKTA.
3.2 [ToaroroBka K MPaKTUYECKUM 3aHSATUSIM
3.3 | BrimonHeHHe HHANBUIYAIBHOTO 3aJaHUS
3.4 | IloarotoBKa K TECTUPOBAHMIO 10 TEMaM
TPETHETO pazjerna
4, Paznen 4. 4.1 BrinonHenne MHAMBUYATBHOTO 3a/1aHUS 6
I'eneparuBnbiii M1
[TonroToBka K MPakKTHYECKUM 3aHATUSIM
4.2 [ToaroroBka k J1a00paTOPHBIM 3aHSATHSM.
[IpopaboTka anropuTMOB peleHus 3a1a4
MalIMHHOTO 00yUYeHus
4.3 | IloarotoBka K TECTUPOBAHHIO 110 YETBEP-
TOMY pa3zeny.
5 Paznen 5. Ilpuxnanseie un- | 5.1. | CamonoaroroBka. Pabora ¢ 1€KIIMOHHBIM 8
TEJIJIEKTYaJIbHbIE CUCTEMBI MatepuaioM. Oneparopsl A3bIKa Ipo-
IpaMMHPOBAHUSI.
5.2 | IloaroroBka K JJaOOpaTOPHBIM 3aHSATHUSIM.
[IpopaboTka anropuTMOB pelieHus 3a1a4d
5.3 | BoinmosHeHHe UHANBUIYAIBHOTO 3aJaHUS
54 TectupoBaHue o BCeM paszaenaM JUCLH-
TUJTUHBI
HUTOI'O yacos: 28




5. INEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHMS IS
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIUXCA ITO AUCIUITJIMHE

5.1. MeToauuyecKue YKa3aHus AJd IMOATOTOBKHA Oﬁy‘lalOIIII/IXCH K JEKIIHOHHBIM 3aHA-
THAM

Jlekuus sBJIseTCs OCHOBHOM (popMoOi 0Oy4eHHs B BBICIIEM Y4eOHOM 3aBEJICHUH. 3alHCH
J'IGKLIHIZ B KOHCIICKTaX HOJI?KHBI 6BITL I/136I/IpaT€J'IBHBIMI/I, ITIOJITHOCTBIO cnez[yeT 3aIlIUCBIBATh TOJIBKO
omnpejeiieHus. B KOHCIIEKTe peKOMEHIYETCsl TPUMEHSTh COKPAIIICHHE CJIOB, YTO YCKOPSET 3aIKCh.
BOHpOCBI, BO3HHMKAIOIMUEC B XOAC JICKIIUU, peKOMeHI[yeTCSI 3aIIUChIBATh HaA ITOJIAX U ITOCJIC OKOHYaA-
HUS JICKITUM 0OpaTUTHCS 3a Pa3bICHEHUEM K IIPEIOAaBaTelIIo.

PaboTta Hajx KOHCIIEKTOM JICKIIMH OCYIICCTBIISIETCS IO dTaraMm:

* IOBTOPHUTH U3YyUYCHHBIH MaTepUall 10 KOHCIICKTY,

® HCIIOHSITHBIC ITOJIOKCHUS OTMECTUTH HaA I10JIIX U yTOLIHI/ITI);

* HCOKOHUEHHbIE (hPa3bl, MPOIYIECHHBIE CIIOBA M JAPYTHE HEA0YEThI B 3aMUCIX YCTPAHUTH,
MOJIB3YSICh MaTepHallaMH U3 YUeOHUKA U APYTHX UCTOUHUKOB;

* 3aBEPIINTh TEXHUYCCKOEC O(POPMIICHHE KOHCIECKTa (110 {4CPKHBAHMS, BBIICJICHHE TJIABHO-
0, BBIJICIICHUE PA3/CIIOB, MMOAPA3/ICIOB U T.IL.).

CamocTosTenbHYI0 PadOTy ClIeAyeT HAYMHATh C TOPAOOTKH KOHCIIEKTA, JKEIAaTEIbHO B TOT
Ke JICHb, ITOKa BpEeMs HE CTEpJIO COJCpKAHUE JICKIIMU W3 maMsTH. PaboTa Haj KOHCIIEKTOM HE
JIOJDKHA 3aKaHYMBATHCS C MPOCITYIIMBAHUS JIeKIuU. [locie IeKum, B Mporecce CaMoCTOATEIbHOM
pa60TbI, Hepezl TEM, KaK OTKpI)ITB TeTpaI[I) C KOHCIICKTOM, IIOJIC3HO MBICIICHHO BOCCTAHOBHTH B
MaMSITH COJICPYKAHUE JICKIIUH, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIC ITOJIOKEHHS U BBIBOJIBI.

C uenpto 10pabOTKM HEOOXOJAMMO MPOYUTAThH 3aMKCHU, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaK)Xe UCIPABUTh OMHUCKU, paciiudpoBaTh HE MPUHATHIC PaHEE COKPAIlCHHUs, 3aMOJTHUTh MPOIY-
IIECHHBIC MECTAa, ITIOHATH TCKCT, BHUKHYTH B €TI0 CMBICIJI. I[anee HpOLH/ITaTB MaTepI/IaJ'I 110 peKOMCH-
IyeMoil TuTepaType, pa3pelias B X0Je YTeHHsI, BO3HUKIINE paHee 3aTPYyAHEHHUsI, BOPOCHI, a TaK-
JKC IOOITOJIHCHUS U I/ICHpaBJ'ISISI CBOMH 3aIlnucCu. 3an1/1c1/1 JTOJI’)KHBI 6BITI> HarjsiAHbIMHU, JISA 4€ro CJ'IG)Iy-
€T MPUMEHATh pa3jNyYHble CTOCOOBI BBIAENIECHUN. B Xome mopaOOTKM KOHCHEKTa YriIyOnstoTcs,
paCHH/IpHI-OTCSI nu SaerHJ'IﬂIOTCH 3HaHHUA, a TaKXKE OOIIOJIHACTCA, I/ICHpaBHSIeTCSI u COBCpHIGHCTByeT-
csl KoHcTeKT. Eme myurie, ecnu Bel iepepaboTaeTe KOHCIEKT, JAAUTE €ro B HOBOM CHUCTeMaTH3a-
MU 3amUcei. ITO0, HECOMHEHHO, 3aliMeT HEKOTOpOe BpeMs, HO MaTepuaj BaMH OYIET XOpPOIIOo
npopaboTaH, a KOHCIIEKTUBHAS 3alKCh €ro MpuBe/ieHa B yI0OHBIN 1 3aoOMUHaHus BUA. Bene-
HHE 3ar0JI0OBKOB, CKOOOK, 0000II[AI0IMX 3HAKOB MOYKET 3HAYUTEILHO ITOBLICUTEL KQUECTBO 3aIlHCH.
DOTOMY MOXKET CIY)KUThb TaKXe MOJYepKUBAHHE OTICIbHBIX MECT KOHCIEKTa KpacHbIM KapaHJa-
IIIOM, TIPUBEJICHUE Ha MOJIAX WK HAa 00OpaTHOM CTOPOHE TMCTa KPATKOW CXEMbI KOHCIIEKTa U JP.

[ToaroToBNeHHBIM KOHCIEKT U PEKOMEHAyEeMas JUTepaTypa UCHOJIb3YETCA MPH MOJTOTOB-
K€ K MpaKkTUYeCKOMY 3aHATHIO. [10AroToBKa CBOAWTCS K BHUMATEILHOMY MPOYTEHUIO Y4€OHOTO
MaTepuaia, K BIBOAY C KapaHJAIIOM B pyKax BCEX YTBEPKIECHUN U POpMYJ, K PEHICHUIO TpUMe-
POB, 3a71a4, K OTBETaM Ha BOIIPOCHI, MPEJIOKEHHBIE B KOHIIE JIEKIIUU MPENoJaBaTeNIeM WU TTOMe-
LICHHBIE B PEKOMEHAyeMol smreparype. [Ipumepsl, 3axaun, BONpOCHl IO TEME SBISIOTCS CPEll-
CTBOM CaMOKOHTPOJIS.

HenpeMeHHBIM yCIIOBHEM TIIyOOKOTO yCBOEHHS Y4eOHOTO Marepualia sIBISICTCS 3HaHUE
OCHOB, Ha KOTOPBIX CTPOUTCS M3NIOKeHHE MaTepuana. OObIYHO MpenojaBaTelb HAIOMUHACT, Ka-
KO paHee M3Y4YEHHBII MaTepuall U B KaKOW CTEeNeHHU TpeOyeTcsl MOArOTOBUTh K OYepeHOMY 3aHs-
TUIO. JTa PEKOMEHaIus, KaKk U TpeOOBaHME CHUCTEMATHUECKON M Cepbe3HOW paboThI HAJl BCEM
JICKIIMOHHBIM KYpPCOM, TOJICKHUT OC3yCIIOBHOMY BBIMOTHCHHIO. [OTepy JIOTHYECKO# CBSI3U Kak
BHYTPH TE€MBI, TaK U MEXIY HUMH NPHUBOJUT K HETATUBHBIM ITOCIEACTBUSAM: MaTepHai yueOHOi
JTUCIUILTAHBI IEPECTaeT OCHOBATEIHLHO BOCIIPHHUMATHLCS, @ TBOPUYCCKUH TPY/I MMOAMEHSIECTCS YTOM-
JICHHBIM TiepenuchiBaHreM. OOpaiieHne K paHee W3y4eHHOMY MaTepually HE TOJIBKO MOMOTaeT
BOCCTAaHOBHUTH B ITAMSTH U3BECTHBIC MOJIOKECHUS, BBIBOIBI, HO M IPUBOJIUT Pa3pO3HCHHBIC 3HAHUS
B CHCTEMY, yriyOssieT u paciupsieT ux. Kaxaplii BO3BpaT K cTapoMy MaTepually Mo3BOJISET HalTH
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B HEM YTO-TO HOBOE, IEPEOCMBICIIUTh €r0 C MHBIX MO3ULMH, ONPEAEIUTh Ul HEro Haubosee noa-
XOJISIIIIee MECTO B yXKe MMEIoIeics cucteme 3HaHuid. HeonHokpaTHoe oOpaiieHe K mpoieHHO-
My MaTepuaiy sSBIISETCS Haubosiee palMOHAJIbHOW (OPMOM MPHOOPETEHUs U 3aKpeIyICHUs 3Ha-
Hur. O4yeHb IIOJIC3HBIM, HO, K COXAJICHUIO, CIIC MAJIO MCIIOJIb3YCMbIM B IMPAKTHUKE CaMOCTOATCIIb-
HOMW pa0oTBI, SIBJIIETCS NPEIBAPUTEIBHOE O3HAKOMIIEHHE ¢ yUeOHbIM MaTepuaioM. Jlaxe KpaTkoe,
Oersoe 3HaKOMCTBO C MaTE€pHAJIOM OYEpEIHON JEeKIHU AaeT MHoroe. OOydaromuecs MOJIydaroT
o0111ee MpeCTaBIEHUE O €€ COJAEPKAHUU U CTPYKTYpPE, O INIABHBIX U BTOPOCTEIIEHHBIX BOIPOCaX, O
TEpPMHHAX U ONpeaencHusX. Bee 3To obneruaer paboTy Ha JIEKLIUU U JIEJIACT €€ IeJIeyCTPEMIICH-
HOH.

5.2. MeToauuyecKue YKazaHnus 1Jist HOAT0OTOBKU oﬁyqammnxca K .J'IaﬁOpaTOPHLIM 3a-
HATHAM

Benymell nunaktuyeckoi Leibio J1a0OpaTOPHBIX 3aHATUN SBISETCA CUCTEMAaTU3alus U
0000I1IeHNe 3HaHUI MO0 U3ydaeMol Teme, NpuoOpeTeHNe MPAKTUYECKUX HABBIKOB IO TOMY HIIU
ApyroMmy pasfienly Kypca, 3aKpelyieHHe MOJy4eHHbIX TeopeTuuecKux 3HaHui. JlabopaTopHble pa-
OOTBI COMPOBOXKAAIOT U TOAJICPKUBAIOT JEKIIMOHHBINA Kypc. [lonroroBka k mabopaTopHBIM 3aHS-
THSAM U IPAKTUKyMaM HOCUT Pa3JIMYHBIN XapakKTep, KaK M0 COACPKAHUIO, TAK U 10 CI0XKHOCTHU UC-
ITOJIHEHMUS.

Muorue nabopaTopHble 3aHATHs TpeOyIOT OOJIBIION HCCen0BaTeIbCKOW padoThl, U3yde-
HUs JONOJIHUTENIBHON HAYYHOU JIuTepaTypshl. [Ipexae yeM npuCTYIIUTh K BBIITOJIHEHUIO TAKOU pa-
60TbI, 0Oy4aroieMycsi HeOOXOAMMO O3HAKOMUTBHCS OOCTOSTEIBHO C COJEpKAHUEM 3aJaHus, ysc-
HUTH €0, OLICHUTh C TOYKH 3PEHHUs BOCIPUATHS U 3alIOMUHAHUS BCE COCTABIIIOLINE €T0 KOMITO-
HEHTBI. DTO OYE€Hb BaXXHO, TAaK KaK IPH MPOpabOTKE COOTBETCTBYIOIIET0 MaTepHaia o KOHCIEKTY
JIEKUMU WIH 10 PEKOMEHJIOBAaHHOW JIUTEpaType MOTYT BCTPETUTHCS OINpeAeTeHUs], (PaKThl, Mosic-
HEHMsI, KOTOPbIE HE OTHOCSTCS HENOCPEACTBEHHO K 3ajaHuio. OO0ydaromuiics TOMHKEH XOpOILIo
3HATh U MOHUMATh COJEPKaHUE 3aJaHMsl, YTOOBI OBICTPO OIIEHUTHh U OTOOpaTh HY)KHOE U3 YUTae-
Moro. /lanee, B COOTBETCTBUU CO CHMCKOM PEKOMEHJOBAHHOM JUTEPATyphbl, HEOOXOJUMO OTHIC-
KaTh MaTepuaj K JAHHOMY 33JJaHUIO II0 BCEM MTOCOOUSIM.

Becs momoOpaHHbIl MaTepuall HYKHO XOTS Obl OAMH Pa3 MPOYUTATh WIM BHUMATEIbHO
IIPOCMOTPETH MOJHOCTHIO. [0 X0y YTEHUSI MOMEUYaArOTCs TE MECTA, B KOTOPBIX COAECPIKUTCA OTBET
Ha BONpPOC, cOopMyJIMpOBaHHBIN B 3aJjaHUU. UnTas aUTEpaTypy 1o TeMe, 00ydaroluiics J0KeH
MBICJIEHHO CIpalIBaTh ce0si, Ha KaKoi BOIPOC 3aJlaHusl OTBEYAET TOT MJIM MHOH ab3all npopabda-
ThIBaeMoro nocob6us. Ilocie Toro, kak MaTepuan Juis OTBETOB M0J00paH, >KeJIaTeNIbHO XOTs Obl
MBICJICHHO, a JIy4llIe BCEro YCTHO WJIM K€ IMHUCbMEHHO, OTBETUTh HA BCE BOIPOCHL. B ciydae ecin
OoOHapyXHUTCs MPoOeN B 3HAHUAX, HEOOXO/IMMO BHOBb OOpaTUThCS K JUTEPATYPHBIM UCTOYHHKAM
U npopaboTaTh COOTBETCTBYIOMIMKA pa3nen. Tonbko mocie Toro, Kak INpernojaaBaTelb yOeauTcs,
YTO OOYYaIOLIUICS XOPOIIO 3HAET HEOOXOIMMBIM TEOPETUUECKH MaTepual, YTo €ro OTBETHI J0-
CTaTOYHO apryMEHTHPOBAHBI U JI0KA3aTeNIbHbI, MOKHO CUUTATh 00YYaloLIerocs MOArOTOBIEHHBIM
K BBIMIOJTHEHUIO JTAOOPATOPHBIX padoT.

5.3. Meroauyeckue yKka3aHusl JAJsl MOATOTOBKH 00y4YAIOIIMXCH K NMPAKTHYECKHM 3a-
HATHAM (He npeaycMoTpeH y4eOHBIM IUIAHOM).

5.4. MeToan4yeckne yKa3aHHsi 10 CAMOCTOSAITEILHOM padoTe 00y4aromuxcs

Pabora ¢ 1uTepaTypHBIMH HCTOYHHKAMH U HHTEPHET pecypcaMu

B mporiecce moAroToBKH K 3aHATHSAM, 00YJarONTUMCs HEOOXOAMMO 00paTUTh 0cO00EC BHU-
MaHUE Ha CaMOCTOSITEIbHOE M3YYCHHE PEKOMEHOBAHHON y4eOHO-METOAMYECKON (a Takke Hayy-
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HOU ¥ TIOMYJISIPHON ) JTUTEPATYPHI.

CamocrosTenbHas paboTa ¢ yaeOHUKAMH, YU€OHBIMH ITOCOOMSIMU, HAYYHOM, CIIPAaBOYHON U
MOMYJISIPHOM JTUTEpaTypol, MaTepuaiaMu TEPUOJUYSCKUX HM3aHuii u MHTepHeTa, craTucThde-
CKUMH JaHHBIMHU sIBiiseTCSl HamOosee 3(p(EKTUBHBIM METOJOM IOIYYEHHUS 3HAHUH, MO3BOJISET
3HAYUTEIBHO aKTHBU3MPOBATH IMPOLECC OBJIAJCHUS WHPOpMaNUei, crocoOCTByeT Oojee riry0o-
KOMY YCBOGHHMIO M3y4aeMOro MaTepuaia, (opMHpPYyeT y 0Oy4aromuxcs CBOE OTHOLICHHE K KOH-
KpeTHOH mpoodJeme.

Bonee riy0okoMy pacKpbITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JIOTIOJHUTEIBHOM
JUTEPATypOi, PEKOMEHIOBAHHOM IMPEIoIaBaTelIeM 10 Ka)XI0W TeMe CEMHUHAPCKOTO WM MPaKTH-
YEeCKOT'0 3aHATHUS, YTO MO3BOJSET OOYUYAIOMIMMCS MPOSBUTH CBOIO MHIMBHIYaJIbHOCTh B paMKax
BBICTYIICHHS HA TAHHBIX 3aHATHUSX, BBISIBUTH IIUPOKUH CIIEKTP MHEHHI IO U3y4aeMOH mpoodieme.

MeToanyeckue yKa3aHusi M0 MOATO0TOBKe K TeCTHPOBAHUIO
YcnenrHoe BHIOJHEHUE TECTOBBIX 3aJ[aHUi SBJISETCS HEOOXOJMMBIM YCIIOBHEM JUIsl 3aKPETUICHHSI
M3Yy4EeHHOT0 MaTrepuaia. TecToBble 3a/1aHus TIOATOTOBIEHBI HA OCHOBE JIEKIIMOHHOTO MaTepHuala,
y4eOHUKOB ¥ YUEOHBIX TOCOOUH 1O AUCIUILINHE, U3AaHHBIX 3a rocieanue 5 net. @opma
M3JIOKEHUS TECTOBBIX 3a[JaHHI TTO3BOJISIET 3aKPEMUTh M BOCCTAHOBHUTD B TIAMSATH TPOUICHHBIH
Mmatepual. [IpemaracMpie TECTOBBIC 3aJJaHHSI OXBATHIBAIOT Y3JIOBBIC BOIPOCH TCOPETHUECKUX U
MPAaKTUYECKUX OCHOB IO AucuuIuiiHe. /st hopMupoBaHus 3aJaHHid UCTIONIB30BaHa 3aKPhITas U
OTKpBITasi JOPMBI BOIIPOCOB. Y 00yUaIOMIEroCsi €CTh BO3MOXKHOCTh BHIOOPA MPABUIIBHOTO OTBETA
WJIA HECKOJIBKUX MPAaBUIBHBIX OTBETOB U3 YHCIA MPEUIOKEHHBIX BAPHAHTOB. A B BOIIPOCaxX
OTKPBITOH (hOPMBI JOTIOJIHUTH CAMOCTOSTEIILHO. J{J1s1 BRITIOJTHEHHUSI TECTOBBIX 3aJaHUN
o0yyJaromuecs TOJHKHBI U3YYUTh JIGKIMOHHBIA MaTepHall 0 TEME, COOTBETCTBYIOIINE Pa3/Ieibl
y4eOHUKOB, YUCOHBIX TOCOOUH M PYTUX JTUTEPATYPHBIX UCTOYHUKOB. PeeTUIIMOHHBIC TECTOBBIC
3a/IaHusl CoJIepKaTcs B paboueit yueOHOU rporpamme AUCIUIUTMHBL. C HUMH 11€1€C000pa3Ho
O3HAKOMUTbBCS MTPU MOATOTOBKE K KOHTPOJIBHOMY TECTUPOBAHUIO.

HpOMe)KyTO‘IHaﬂ aTrecranus

ITo utoram 7 cemectpa npoBoauTcs 3a4eT. [Ipu moAroToBke K craue 3aueTa peKOMEHIyeT-
Csl IOJIb30BaThCs MaTepUaiaMy MPaKTUUECKUX 3aHATHHA M MaTepuajaMH, U3y4eHHBIMU B XOe Te-
KyIIeH caMOCTOSATENbHON PabOTHI.

3ayeT MpOBOJIUTCS B YCTHOM (popmMe, BKIIOUAET MOJATOTOBKY M OTBETHI 00yYarollerocss Ha
TeopeTudeckre Bonpochl. [lo uroraMm oOydeHHs NMPOBOJUTCS 3a4eT, K KOTOPOMY JIOMYCKAarOTCs
o0yyarouecsi, UMEIoIINe MOJI0XKHUTENbHbIE Pe3YyIbTaThl MO 3aLIUTe JIAOOPATOPHBIX paboT.
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6. OBPABOBATEJ/IBHBIE TEXHOJIOT MU

Ne Buabl yueOHo# padoThl Oopa3oBaTe/ibHbIE TEXHOJIOTUH Bcero
n/n 4acoB
1 2 3 4
Cemectp 7
1 TexHonorus pa3BuTusi KpUTHUECKOTO | 2
Jlexyus. TloHsITHE «UCKYC- MBIIJICHHS], UCTIOJIb30BAHNE MYIbTH-
CTBEHHBIN MHTEIIJICKT» MEIUIHBIX MaTepHaoB (Caiibl, BU-
JIEOIIPUMEPHI)
4 Jlexuus ¢ npe3eHTaluen 1 1eMOH-
Jlexyus. ApXUTEKTYpbI L © TIp 1 g . 2
. N CTpanuel npuMepoB paboThl MOZETIEH
HeliponHsbix cereil (CNN,
(Jupyter Notebook, nHTepakTUBHBIE
RNN, tpanchopmepsr)
rpaduKm)
5 Jlexuusi-AUCKYCCUsl C dJIEMEHTaMU 2
Jlexyus. I eHepaTHBHbIC MO- MPOOIIEMHOTO O0yUYeHUs, IEMOHCTPA
exn u LLM (GPT, BERT > :
g ( ) s pabotsl ChatGPT/Hugging Face
6 Hcnons3oBanue Jupyter Notebook u 2
Jlabopamopnas paboma. o
oubmmotek Python (scikit-learn,
MammnHoe o0y4yeHue B .
Python pandas, matplotlib) ms BemonHeHus
J1a00paTOPHBIX padOT
HUTOI'O yacos: 8
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7.

YYEBHO-METOJUYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCUMUIINHBI

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpaTypbl

OcHoBHas1 JInTepaTypa

Pakutckmii, A. A. MeTonbl MallmMHHOTO O0Yy4YeHUs : ydeOHO-MeToau4Yeckoe mocoodue / A. A.

Pakurckuii, K. U. [lementheBa. — HoBocuOupck : CuOUpCcKuii rocyaapCTBEHHBI YHUBEPCHU-
TET TeNeKOMMYHUKauuid u uapopmatuku, 2023. — 35 ¢. — Tekcr : anexkrponHsiit // LHudpo-
BOU 00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/138857.html (mata oopamenus: 30.09.2025). — Pexwum goctyna:
JUISL aBTOPU3UP. TIOJIB30BaTeNIeH

HUcaes, C. B. UnTemnexryanpHble cuctemsl : yueoHoe nocobue / C. B. Ucaes, O. C. Hcaesa.
— Kpacnosipck : Cubupckuii penepanpubiii yausepcuret, 2017. — 120 ¢. — ISBN 978-5-
7638-3781-0. — Tekcr : anextpounnslii // Lludposoit oopazosarensHsiii pecypc IPR SMART :
[caiir]. — URL.: https://www.iprbookshop.ru/84365.html (mara o6pamenus: 30.09.2025). —
Pexxum nocTyna: [uist aBTOpU3UP. TOIB30BaTENEH

[IsTaeBa, A. B. HTEeIIEKTyaIbHBIE CUCTEMBI M TEXHOJIOTUH : yaeOHoe mocobue / A. B. Ilsra-
eBa, K. B. Paesuu. — KpacHosipck : Cubupckuii penepanpubiii ynusepcurer, 2018. — 144 c.
— ISBN 978-5-7638-3873-2. — Tekcrt : snexkrponHbii // [{udpoBoit 0OpazoBaTenbHbIN pe-
cypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/84358.html (nara o6pamenus:
30.09.2025). — PexxuM focryma: uist aBTOPU3UD. MOJIb30BaTEIEH

JIpicakoB K.@. [Ipaktuyeckoe mporpamMmmupoBanue Ha Python [DnexTponHslii pecypc]: yueb-

Hoe nocobue/ JIpicakoB K.d.— DnexTpoH. TekcToBble fanHble.— HoBocnbupck: HoBocnbup-
CKUHl TocymapcTBeHHBIH yHuBepcuteT, 2023.— 75 Cc.— Pexum pgocrtyma: https://ipr-
smart.ru/134584 .— IPR SMART, no napoiro

JlomoJIHuTeIbHAS JIUTEpaTypa

1.

Cenos, B. A. Pa3pa0oTka HHTEIUIEKTyaJIbHBIX CUCTeM Ha 0a3e HeueTko Joruku B WinFACT
: yaue6HO-MeTonueckue ykazanus / B. A. Cenos, H. A. Cegoa. — Caparos : A [1u Op Me-
mma, 2018. — 28 ¢. — ISBN 978-5-4486-0186-6. — Texkcr : anekrponnsiii // Lludpooit oOpa-
3oBatenbHbIi pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/71583.html
. — Pexxum nmocrtyma: st aBTOpU3Hp. MOJIb30BaTEIeH

Pa3paboTka npunoxxeHuil A1 MOOMIIBHBIX HHTEIUIEKTYaJIbHBIX CUCTeM Ha matdopme Intel
Atom /K. C. Amenun, H. O. Amenuna, O. H. I'pannunn, B. . Kusie. — 3-e u3g. —
Mocksa : Unrepuer-Ynusepcuter Unpopmarmonnsix Texnonoruit (MHTYUT), At ITu Dp
Menua, 2019. — 201 ¢. — ISBN 978-5-4486-0521-5. — Texkct : anexkrponnslii // Lindposoit
obpazoBarenbHbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/79719.html . — Pesxum moctyna: ass aBTopH3Hp. MOJIb30BaTeCH
Kyaunos, 0. 1. Nntennekryanbuble cucteMsl : yuedHoe nmocobue / FO. U. Kynunos. —

Jlunenk : JIunenikuit rocymapcTBeHHbIN TexHuueckuii yausepcutet, ObC ACB, 2014. — 63 c.
— ISBN 978-5-88247-653-2. — Tekct : anextpouHslii // [L{ludposoii oOpa3zoBaTenbHBIH pe-
cypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/55089.html . — Pexwum mno-
CTyMa: Jis aBTOPU3UP. TOJIb30BaTeNIeh

WuTennekryanbHble cucTeMbl : yuebHoe mocodue / A. M. Cemenos, H. A. Conosbes, E. H.

UYepnonpynosa, A. C. [{pirankoB. — OpenOypr : OpeHOyprckuii rocy1apCTBEHHBIN YHUBEP-
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curet, ObC ACB, 2013. — 236 c. — Tekcr : anexTponHsIii // Lludposoit 06pazoBaTeabHbBII
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/30055.html . — Pexwum

JOCTyMA: JUIsl aBTOPU3UP. N0JIb30BATEIEH

7.2. Ilepevenn pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKANHMOHHOI ceTH « AHTEpHET»
http:// fcior.edu.ru - ®denepanbHbiii ICHTP HHOPMALIMOHHO-00Pa30BaTEILHBIX PECYPCOB;
http://elibrary.ru- Hayunas snextpoHHas 6uOimnoTeka.

7.3. UudopManmoHHbIe TEXHOJIOTHH, JJULIEH3HOHHOE MPOTrPaMMHOEe 00ecneuyeHue

JIunieH3noHHOE IIpOrpaMMHOC obecnieyeHne

PexBU3UTHI TUIIEH3HI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Csenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounas

Awntusupyc Dr.Web Desktop Security Suite

JIutieH3noHHbBIN cepTUUKAT
Cpox nenictBus: ¢ 24.12.2024 no 25.12.2025

Koncynpsrant [1iroc

Jorosop Ne 272-186/C-25-01 ot 30.01.2025 1.

udposoii 00pa3zoBaTenbHBIN pecypc
IPR SMART

Jluuensuonnsiii qorosop Ne 11685/2411 ot
21.08.2024 r. Cpok nevictBus: ¢ 01.07.2024 r.
10 30.06.2025 r.

Bbecmrataoe 1O

Sumatra PDF, 7-Zip

CBoboaHOE TpOrpaMMHOE 0O€ecTIeUeHHE:

WinDjView, Sumatra PDF, 7-Zip, Jupyter Notebook (Python)
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8. MATEPUAJIBHO-TEXHUUYECKOE OBECIHEYEHUE YYEBHOM JUCIUILINHBI
8.1. TpeOoBaHus K ayIMTOPUAM (MOMELEHUAM, MeCTaM) [IJIsl IPOBEACHUA 3aHATUI

1. YueOHas aynuTopusi AJisi NPOBeIeHUs 3aHATHI JTeKIIMOHHOTO THIIA.
CrnennanusupoBaHHasi MEOEb!
Kadenpa nacronpHas — 1 mt., mocka meioBas — 1 mIT., CTynbs — 65 mT., mapTel — 34 mT.
TexHuyeckue cpencta 00ydeHUs, CyXallue s MPeAoCTaBIeHUus yueOHoi nHpopmammu 601b-
0N ayAUTOPUH:
DKkpad Ha mTatuee — | mrT.
[IpoekTop — 1 mit.
HoyrOyk — 1 mir.
2. YdyeOHasi ayquTOpHs 1JIsl MPOBeAeHHUs 3aHATHII CEMHUHAPCKOI0 THIIA, KYPCOBOT'0 MPo-
eKTHPOBaHUsI (BBINOJHEHHE KYPCOBBIX PadoT), IPYNNOBBLIX H HHIAUBUAYAJIbHBIX KOH-
CYJILTAIUIA, TEKYIIIET0 KOHTPOJISI U MPOMEXKYTOUHOI aTTecTanuu Crenuaau3upo-

BaHHAA Me0eb:

Kadenpa nacronbnas — 1 mt., nocka menoBasi — 1 mwr., ctynbs — 65 mT., naptel — 34 mrT.
Texauueckue cpencTBa 00ydeHus, CIyKalue 1 IpeaoCcTaBlIeHIs yaeOHOH nHpopManuu 00Ib-
IO ayAUTOPHUU:
OkpaH Ha wraTuse — | mr.
[IpoekTop — 1 miT.
Hoyr6yk — 1 mir.

3. JlaGopaTopusi KOMNBIOTEPHOIi rpadpuKu

Crnenuanu3upoBaHHas MeOelb:

Crout ipenofaBaTeNbCkuii — 1 mT., Jocka MenoBast — 1 miT., cTys MATKui — 1 mT., mapTel — 6 mrT.,
KOMIIBIOTEPHBIE CTOJBI — 11 TIT., CTYbs — 24 mT.

JIaGopatopHoe 000py/10BaHNE, TEXHUUYECKHE CPEJCTBA 00yUSHHMsI, CITy>Kalllue AJIs peoCcTaBie-
HUs y4eOHOU nHpopManuu O0IbIION ayIUTOPUN:

IIepcoHalIbHBIN KOMIIBIOTEP — 7 LIT.

4.Ilomenenne 1Jisi CAMOCTOSITEJIbHON PaGoThI.

Otnen oOcmyXMBaHUS MEeYaTHBIMU U3JaHUAMU. Crennaiu3upoBaHHas MeOelb:

Pa6oune cronst Ha 1 Mecto — 21 wt. Ctynes — 55 wt. Habop eMOHCTpalinoHHOTO 000pyA0BaHUS
U y4yeOHO-HarMsSAHBIX 1MOCOOUH, 00eCIeUynBaIOIINX TEMAaTHUYECKUEe WIITIOCTPAIMM: YKPaH HACTEH-
Hbli — 1 . [Ipoektop — 1mr. HoyrOoyk — 1 mir.

WNudopmannonno-oudnuorpadudeckuit otaen. CrnenuainupoBaHHas MeOeb:

Pa6ouue cronsl Ha 1 mecTo - 6 wT. CTyabs — 6 WIT.

KommnbroTepHas TeXHHKa C BO3MOXHOCTbIO MOJKIIOUEHHUsS K ceTH «VHTepHeT» U olecrnieueHrneM
JIOCTYTIA B JICKTPOHHYIO0 HHGOpMaIMOHHO-00pazoBarenbhHyto cpeny PI'bOY BO «CeKaBl'Ax:
Ilepconanbublii koMmnbioTep — lmT. Ckanep — 1 wt. MOY — 1 mT.

OTtnen oGcnyXUBaHUs 3JEKTPOHHBIMU M3/IaHUsAIMU. CrHeruann3upoBaHHast MEOEIb:

PaGouue cronel Ha 1 MecTo — 24 mT. CTynbst — 24 mrT.

HaGop nemoHcTpanmoHHOTO O0OpYAOBaHHS U y4eOHO-HATJSIHBIX MOCOOWH, 0OECTICUMBAIONINX
HaGop nemoHCTpanoHHOro 000pynoBaHMS M Y4eOHO-HATJSIHBIX MOCOOMH, oOecreyrBaroImux
TeMaTUYEeCKHE WILTIOCTPALIH:

WNuTepaxkTuBHas cucreMa - 1 mrt. Monutop — 21 mr. CereBoit Tepmunan — 18 mr. [lepconanbHbii
komnbroTep — 3 mt. MOY — 2 mir.

5. Ilomenenue A/ XpaHeHUs U NMPOPUIAKTHIECKOT0 00CTyKMBAHUSI Y4eOHOr0o 000pya0Ba-
HHA
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CnenunammsupoBanHas meoenb: [llkad — 1 mr., cTyn — 2 mT., Kpecio KOMIbIOTEPHOE — 2 MIT., CTOJ
YTJIOBOW KOMITBIOTEPHBII — 2 MIT., TYMOOUYKH C KIIO4YOM — 2 mT. YueOHoe nocobue (mepcoHalb-
HBIN KOMITBIOTEP B KOMIUIEKTE) — 2 IIIT.

8.2. TpedoBaHusi K 000pY10BAHNIO PA00YHMX MECT MPenoaaBaTes U 00y4aloImmuxcs
1. paGoyee MecTo mpenoaaBarTess, OCHAIIEHHOE KOMITBIOTEPOM.
2. Paboune Mecta oOydaromuxcs, OCHAIIEHHbIE KOMITbIOTEpaMH ¢ JocTyroM B MHTepHeT, npe-

Ha3Ha4YeHHbIE JJI1 pabOThI B JJIEKTPOHHOIN 00pa3oBaTeIbHON cpene, u m.n.

8.3. TpeGoBaHus K cieuaIU3HPOBAHHOMY 000PYA0BAHMIO
Her
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9. OCOBEHHOCTH PEAJIMBALIMU JUCHHUIIJIMHBI 111 UHBAJIM1O0B U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

s obecriedenns 00pa3oBaHUsI MHBAIHIOB U OOYYAIOIIUXCS C OTPAHUYCHHBIMH BO3MOXK-
HOCTSIMH 37I0pOBbsl pa3padarbiBaeTcs (B Cilydae HEOOXOAUMOCTH) alalTUpOBaHHAs 00pa3oBaTeb-
Has mporpaMMa, WHAMBHUIYAIbHbBIH Y4eOHBIN IJIaH C Y4€TOM 0COOEHHOCTEH MX MCUXO(PH3NUECKO-
IO Pa3BUTUS M COCTOSHHUS 3J0pPOBbS, B YACTHOCTH INPUMEHSETCS MHIUBUAYAIbHBIA MOAXOZ K
OCBOCHHIO TUCIMILIMHBI, WHAUBUIYAIbHbIC 3aaHus: pedepaTsl, MUCbMEHHbIE paboOTHl U, Ha000-
POT, TOJIBKO YCTHBIE OTBETBHI M IWAJIOTH, WHIWBUYyaJIbHbIE KOHCYJIbTALMHU, UCIIOJIb30BAHUE K-
To(hoHa M APYTHX 3aMHMCHIBAIOIIUX CPEACTB Ul BOCIPOU3BEACHHUS JIEKIIMOHHOTO U CEMUHAPCKOTO
MaTepuaa.

B nensix obecneuenus: 00y4aromuxcs MHBAIHIOB | JIUI] C OTPaHUYEHHBIMU BO3MOXHOCT -
MU 3/I0pOBbsI KOMIUIEKTyeTCs (POHA OCHOBHOM y4eOHOW JMTEpaTypoil, aJanTUpOBAaHHOM K orpa-
HUYCHUIO DJICKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB, JOCTYI K KOTOPBIM opranu3oBaH B BUIL]
Axanemun. B Oubnmorexke npoBOASTCS WHAMBUYalbHbIE KOHCYIbTALUH JUISl TAHHON KaTeropuu
II0JIb30BATENIEH, OKa3bIBACTCS IIOMOIb B PErMCTPALlMA M HCIIOJIB30BAHUH CETEBBIX MU JIOKAIBHBIX
JIEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB, IPEIOCTABIISAIOTCS MECTa B YUTAIBHOM 3aJIe.
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O JUCHUIJIMHE

®OH/ ONEHOYHbLIX CPEJACTB

HHT@HHGKTV&J'IBHBIG CHUCTCMBI

[Tpunoxenue 1
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1. TMACHOPT ®OHJA OLIEHOYHLIX CPEJCTB IO
JTUCLMITJIMHE

HMHTEIIIEKTYaIbHBIE CUCTEMBI.

Komnerenuun, popmupyemblie B mpoiecce n3y4eHusi UCHUTLTHHBI

Nunexe dopmMyaupOBKa KOMIETCHIINH

ITK-1 CriocoOeH MPUMEHSTh COBPEMEHHBIM MaTeMAaTHIESCKHI aIliapar Mpy PEIIeHUH Teope-
TUYECKUX 33]1a4 U IPU MOJISTUPOBAHUH COITMATIBHBIX M SKOHOMHUYECKHUX IPOIIECCOB

2. Dranbl (OPMUPOBAHHUS KOMIIETEHIUH B NMpoLecce 0CBOCHUS TUCUMUIIIMHBI

OcHoBHBIMHU 3TanamMu (HOPMUPOBAHMS YKa3aHHBIX KOMIIETEHIMI MpU H3y4eHUH 00ydYaro-
[IMMUCS TUCHUIUTUHBI SBIISIOTCS TIOCIIE0BATEILHOE N3YUEHHE COJIEPIKATEIHHO CBA3aHHBIX MEXKTY
co0oif pa3nenoB (TeM) ydeOHBIX 3aHATUH. M3ydeHHe KaKIoro paszjena (TeMbl) MpeJroJiaraet
OBJIaJICHUE OOYYArOIIMMUCS HEOOXOIUMBIMU KOMIIETEHIMAMHU. Pe3ynpTar arrecranuu oOydaro-
IIUXCS Ha pa3IMYHbIX dTanax (OpMUPOBAHUS KOMIIETCHIIUN MMOKa3bIBAE€T YPOBEHb OCBOCHHS KOM-
METEHINH 00y4aromuMUCS.

OTtanHocTh (HOPMUPOBAHMS KOMITETEHITHH MPSMO CBSI3aHAa ¢ MECTOM JIUCIUIUIMHEI B 00pa-
30BaTeNIbHON ITPOrpaMMe.

Pa3nesnnl (TeMbl ) JUCIHUTIMHBI dopmupyeMble KOMIIETEHIIMHU (KOAbI)

[1K-4

Pasnen 1. BBeneHne B HHTEIIEKTyalIbHBIE +
CHUCTEMBI.

1.1 IloHsATHE NCKYCCTBEHHOI'O HHTEIUIEKTA +
Y UHTEJUIEKTYAJIBHBIX CUCTEM

1.2 [IpeacraBnenune 3HaHUM

Pa3nen 2. MamunHOe 00yueHue

2.1 OcHOBHBIE TOIXOIEI

2.2 CoBpemennbie MeToabl ML

Paznen 3. I'mybokoe oOyueHue.

3.1 ApxuTeKTypsl HEHpoceTeN

3.2 OOyueHue HeipoceTteit

Pasznen 4. I'enepatuBubiil U

4.1 I'enepatuBHBIE MOJENIH

4.2 Large Language Models

||+ [+ +

Paznen 5. Ilpuknanusie
I/IHTCJIJICKTyaHLHLIe CUCTCMBEI.

=+

5.1 Cucrembl OAAEPKKHA MPUHSATUS pe-
IEHUMU

5.2 Drtuka u 0e3zomacHocts M1
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3. lloka3aTenu, KpUTEPHUHU U CPEACTBA OLIEHUBAHUS KOMIIeTeHIN, (JOPMHUPYEMBIX B Mpolecce H3y4eHus: TUCHUTLTHHBI
IIK-1 - CriocoOGeH nMpruMeHsITh COBPEMEHHBII MaTeMaTUIECKHI ariapar Mpy PEIIeHIH TEOPETHUYECKUX 3a/1a4 U TIPY MOJICTTMPOBAHNH COITATBHBIX M1 SKOHOMHUYECKUX

MPOLIECCOB

HHI[PIKaTOpr JOCTHKCHUSA

Kputepnn oneHnBanus pe3yJibTATOB 00y4eHHUs

CpefcTBa OLeHHBAHUS pPe3yJIbTa-

KOMIIETEHIIUH uTOB 00y4eHust
HEY/I0BJIETBOPUTEIHLHO YAOBJIETBOPUTETHLHO XOpOoIIo OTJIMYHO lsg;g‘i g{l’;’;‘:‘emﬂ
aTrrecrauu
b |
TIK-1.1 O6namaer He oGnamaer 3HaHUSAMH Ma- | JleMOHCTpHpyeT HEeKOppeKT- | 00JjafaeT 3HAaHUSIMU Ma- Ob6nangaer rry0OKHUMH KOHTpOJIBHBIE | 3ader
3HAaHUAMHU MaTeMa- TEMATUYECKUX METOJIOB B HbIC 3HAHUA MATCMATHUYC- | TEMAaTHYECKUX METOJIOB B 3HAaHUAMHU MaTeMaTH- BOIIPOCHI, TC-
TUYECKUX METOJIOB B MOJIEIMPOBAHUM COLMAJb- | CKUX METOAOB B MOJEIIHU- MOJICJIMPOBAHUU COLIU- YeCKHUX METOJIOB B MO- CTHPOBaHNUE,
MOJICJTUPOBAHUM CO- | HBIX U SKOHOMHYECKUX pOBAaHUU COIMAJIbHBIX U QJBHBIX U DdKOHOMUYECKUX | JETUPOBAHUM COILIM- MHIUBHAY-
OUATBHBIX U 3KOHO- MPOLECCOB SKOHOMHUYECKHX MPOIIEC- MPOLECCOB aJbHBIX ¥ 9KOHOMHYE- iﬁ;{fﬁa%ag;_
MHUYECKHUX MPOIECCOB COB CKHMX MPOILIECCOB TOpHBIM 315
THAM.
ITIK-1.2 Crocoben He cniocoben cobuparts, JleMOHCTpHPYET B LIEJIOM JIEMOHCTPHUPYET B LIEIOM JleMOHCTpHpYeT TITy00- | KOHTPOJbHEIE | 3adeT
cobupaTh, aHAITU3HU- aHAJIM3UPOBATH OOJIBIITHE YIOBJICTBOPUTEIIBHBIEC, CIIO- | XOPOIINE, HO CONCPIKAILINC KHE 3HaHUS U CII0CO0- BOIIPOCHI, TC-
pOBaTh GOJIBIINE MaC- | MACCHBBI JAHHBIX JUIS IPO- | COOHOCTH COOMpATh, aHa- | OTACIBHbIE IPODEIIBI B HOCTHU coOuparb, aHa- CTHpOBaHUE,
CHUBBI JAHHBIX IS BEJICHUS HAYYHO — MCCIIe- JU3UPOBATh OOJIbIINE CIIocobHOCTH COOUpATS, JIM3UPOBATH OOJIBIIIHE VHMBHITY-
NPOBE/ICHUS HAYYHO — | JOBATEILCKOM PabOTHI, MaCCHBBI JIAHHBIX IS QHAJIM3UPOBATH OONBIINE | \accuBBl JaHHBIX ayis | CPHPIC 3aka-
HCCIIE/IOBATEIbCKON | KOMITBIOTEPHOM 00paboTKy . | TIPOBEACHHS HAYYHO — UC- | MACCHBBI IAHHBIX JUTS NPOBE/ICHUS HAYIHO — | o & Aa60-
paboThl, KOMIIBIOTEP- CJIeI0BATENbCKON paboThl, | TPOBEICHUA HaY?HO —HC- | ycenenoBaTeNnbCKO 5 :HTZI;;I:K
HOU 00pabOTKH. KOMIIBIOTEPHOIT 06paloT- | CENI0BATENLCKOU PAOOTEL, | haGoThI, KOMITBIOTED- '
KA KOMIIBIOTEPHOM 00paboT- | yoix 06paGoTKH
K1
ITIK-1.3 Cnocoben He criocoben moaenupoBath | CriocoOeH ¢ HETOYHOCTS- | Biajeer cnocoGHOCThIO JIeMOHCTpUPYET B MOJI- KOHTpOJIbHBIE | 3auer
MOJEIUpOBaTh pas- pa3nnyHbIC 3aa4H IIPH- MM MOJEJIMPOBATh pas- MOJIETTMPOBATh PA3JIMYHBIE | HO MEpe BIaJCHUE CIO- | BOMPOCHI, Te-
JIMYHBIC 3aJa4Yd IIpU- | KJIAJHOI'O XapakKTepa, uc- JIMYHBIE 3aJa44 IpUKJIad- | 3ala49d MPUKIATHOTO Xa- COOHOCTBIO MOJICTUPO- | CTHPOBAHME,
KJIaJIHOTO XapaKkTepa, | MOJb3ys Hay4YHBIH MCCIEN0- | HOTO XapakTepa, CIONb- | PAKTEpa, MCIOJb3ys Hayd- | BaTh Pa3IMYHBIC 3a1a4u | MHAMBHIY-
UCTIONIBb3Ysl HAYYHBIH | BaTEILCKUM TMOIXOT 3ysl HAy4HBIH MCCIIeI0Ba- | HbIi HCCIENOBATeNbCKUN | TIPHKIAIHOTO Xapakre- | 4TbHPIC 321
UCCIIeI0BATEIbCKUI TEIIbCKAN TIOIXO]T HOJXO0/ pa, UCIOIb3ys Hayd- ;I::OI;HJEEO'
HBIN HCCIIEI0OBATEIIb-
HomoA CKUM NOIXO0M SAFGTHAM.
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10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,
25.

4. KoMIJIEKT KOHTPOJIbHO-OLIEHOYHBIX CPEACTB M0 AUCIIUILINHE.

Bonpocsl k 3a4ery
0 AUCHUIIIMHE UHTEIUIEKTYAIbHBIE CUCTEMBI.

HckyccTBEHHBIN MHTEIJIEKT KaK OCHOBA COBPEMEHHBIX MH()OPMAITMOHHBIX TEXHOJIOTHIA.

OcHOBHbIE HaNpPaBJICHUS UCCIEA0BaHUIN B 001aCTH HCKYCCTBEHHOI'O MHTEIIEKTA.
Knaccugukanus HHTEIIeKTYaIbHBIX CHCTEM (IKCIIEPTHBIE, 00yUaromuecs, aJanTUBHbIC, TH-
OpuHBIC).

CucTeMbl ¢ UHTEIUIEKTYaJIbHBIM HHTEp(dericoM (4aT-00ThI, TOIOCOBBIE ACCHCTEHTHI).
CamMooO0yuaromuecs ¥ aJanTUBHBIC CUCTEMBI.

DKCIepTHBIE CUCTEMbI: IPUHIMIIBI paOOTHl U COBPEMEHHBIE aHAJIOTH.

Texuonoruu pa3paboTKu HHTELUIEKTYaIbHBIX cucteM (Python, scikit-learn, TensorFlow,
PyTorch).

Mertoab! npesicTaBlIeHUs 3HAHUI: JIOTHYECKasi, MPOTyKIIMOHHAs, CEeMaHTHUYecKas, (ppeiimoBas
MO/IEJIH.

CoBpeMeHHbIe [TOIX0/Ibl K MPEACTaBICHUIO 3HAaHUH: OHTONIOTUH, I'padsl 3HaHu (Knowledge
Graphs, Wikidata).

OTnu4us 3HaHWHA OT JAHHBIX U WH(POPMAIIHH.

MeTo1pl MalIIMHHOTO O0YUYEHUs: C yUUuTelleM, 0€3 YUUTENs, C MOJAKPEITICHUEM.

OcCHOBHBIE AITOPUTMBI MAIITUHHOTO O0Y4EHHUS (perpeccusi, IepeBbs peleHui, aHcaMOIIH,
SVM).

HeiipoHnnsie ceTu: MOJEIb UCKYCCTBEHHOTO HEWPOHA.

ApPXUTEKTYpbl HEHPOHHBIX CeTel: MOTHOCBA3HbIE, cBepTouHble (CNN), peKyppeHTHbIE
(RNN).

CoBpemenHble apxuTekTyphbl: TpaHchopmepsl, BERT, GPT.

OOyueHne HeHPOHHBIX CeTel: ONTUMM3ALINS, perysipu3anus, 6opbda ¢ nepeodydeHneM.
[TpakTyeckoe npumenenue HeiipocereBbix TexHoaoruit (CV, NLP, ASR).

I'enepatuBHbIe MOAETH: aBTO3HKOAEPH, GAN, nu¢¢dy3noHHbBIE MOAEIH.

Large Language Models (LLM): apxutektypa u npumeps! npumenenus (ChatGPT, Copilot).
O6paboTka 6ompmKx AaHHBIX U poib MU B Big Data.

WHuTennextyanbHble CUCTEMBI MOAAEPKKH MPUHATHS PELICHUH.

WucTpymenTanbhble cpeactBa uid pazpadorku U -npunoxenuit (Python, Jupyter, ML-
OuOIMOTEKN).

WuTepnpeTupyeMocTs MOJIeNel U alropuTMUIECKast PeAB3ATOCTb.

OTH4ecKue U MpaBOBbIE BOIPOCH IPUMEHEHUS UCKYCCTBEHHOTO MHTEIIIEKTA.

[IepcniekTHBBI pa3BUTHS UHTEIUIEKTyaIbHBIX cUcTeM B XXI Beke.
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KoHTpoJibHBbIE BOIPOCHI

10 AU CHUIIJINHC MHTeIeKTYyalbHBIE CUCTEMEL.

Paznea 1. [lpeacraBienne 3HaHMI

=

ok w

OTinumne NaHHbIX, THPOPMAIINH U 3HAHUH.

Knaccuueckue Mmoaenu npeAcTaBieHNs 3HAHUM: JIOTUYECKasl, MPOYKIIMOHHAs, CEMaHTHYE-
ckasi, (ppeiimoBasi.

Ownrosoruu u rpadel 3Hanuii (RDF, OWL, Knowledge Graphs).

JlocToMHCTBAa M HEAOCTATKHU TPAJAUIIMOHHBIX MOJIENICH MPEICTABIEHUS 3HAHMIA.

Ponb 3HaHMI B COBPEMEHHBIX MHTEIIEKTYaIbHbIX CUCTEMAX.

Pa3nea 2. MeToabl HCKYCCTBEHHOT0 MHTEJLJIEKTA

=

L

[ToHsITHE HCKYCCTBEHHOTO MHTEIUIEKTA, COBPEMEHHBIC TPAKTOBKH.

OcHoBHble HarnpasiieHus pa3sutus MU (cumBonmueckuii U, mammmHaHOE 00y4eHue, Tu-
OpHIHBIC TIOIXOIBI).

MeTobl MAIMHHOTO O0YUYEHHS: C yUUTEIeM, 0€3 YUUTEIIs, C MOIKPETICHHEM.

AJNTOPUTMBI MATUHHOTO OOYYCHHUS: PETPECCHSI, IEPEBhs PEIICHUIA, aHCAaMOJIH, KJIacTepH3a-
usl.

CoBpeMeHHbIC HHCTPYMEHTHI 151 peanu3aiuu metooB MU (Python, scikit-learn,
TensorFlow, PyTorch).

Pa3nea 3. UHTE/NIEKTYaIbHBIE CHCTEMBI

el el

DKCHepTHBIE CUCTEMBI: aPXUTEKTYpa, IPUMEHEHHUE, OTPaHUYEHUS.

CucreMbl TOAIEPKKH MPUHATHS PEIICHU: CTPYKTYpa U IPUMEPBHI.

CamooOyuaromyecs U aJanTHBHBIC HHTEIEKTYaIbHBIE CUCTEMBI.

[TpuMeps! UCTIONB30BaHUS UHTEIIEKTYalIbHBIX CUCTEM B MEIUIIMHE, (pUHAHCAX, TPAHCIIOPTE.

Pasnen 4. HeiiponHble ceTH M I1y0OKoe 00y4eHHe

=

ok w

Mopaeinb HCKYCCTBEHHOIO HEMPOHA U €€ MaTEMaTUYECKOE OIIUCaHUE.

ApPXUTEKTYpbl HEHPOHHBIX CeTeH: MoTHOCBs3HBIE, cBepTouHbIe (CNN), peKyppeHTHbIE
(RNN).

CoBpemenHble apxuTeKTypbl: Tpanchopmepsl, BERT, GPT.

OOyueHne HEHPOHHBIX CeTel: ONTUMM3ALINS, perysipu3anus, 6opbda ¢ nepeoOydeHneM.
[IpakTHueckoe NpUMeHEeHNE HEHPOCETEBbIX TEXHOJIOTUH (pacro3HaBaHue U300pakeHui, 00-
paboTKa TEKCTa U PeUH).

Pa3nen 5. CoBpeMeHHbIe TEXHOJIOTHH M IPOrPaMMHoe o0ecrieyeHue

oakrwdE

['enepatuBHbIe MOAenH: aBTOdHKOAEPHI, GAN, nuddy3noHHBIE MOEITH.
Large Language Models (LLM): ChatGPT, Copilot u npyrue npumepsi.
Jupyter Notebook kak HHCTpYMEHT JJ1s1 00y4eHUS U UCCIICAOBAHMA.
Pab6ota ¢ 6onpmmmu ganaeiMu: Python (pandas, NumPy), Spark.
WuTepnpeTupyeMocTs MOJIENel U alNropuTMUIECKast PEAB3ATOCTb.
OTudecKkue U npaBoBble BONpockl NpuMeHnenus NN.
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KoMmiekT MHAUBUAYAJbHBIX 32JaHUI K J1a00PATOPHBIM 3aHATHAM

10 ANCHUIIIINHC HMHTEIIICKTYaIbHBIE CUCTEMBI

Pazgea 1. BBenenune B HHTEIEKTYaJIbHbIE CHCTEMBbI

JlabopaTopHas padora Nel. OcHoBbI padoThl ¢ 1aHHbIMEU B Python

Henab: n3yunts 0a30BbIe ONEpalluy C TaHHBIMU U HAYYUThCSI UX 00padaThIBATh.
Hucrpymentsi: Python, Jupyter Notebook, pandas, NumPy.

3aganue:

3arpy3uth garacet (Hanpumep, CSV ¢ JaHHBIMU O IPOJaKax WM MOTOJIE).
O4KCTUTH AaHHBIE: 3aTIOTHUTH MPOITYCKHU, YIAIUTH AyOJIUKATHI.

[TpoBecTy IPOCTYIO arperanuio U TPyINIupPOBKY JaHHBIX.
[Toctpouts Tabnuibl u rpaduku 11 ananu3sa (histogram, boxplot).

orwdPE

JlaGopaTopHas padora Ne2. Busyam3zanusi JaHHbIX
Heab: 0oCBOUTH METO/IbI BU3yalU3allU JAHHBIX JUIS aHATH3A.
Hucrpymentsi: Python, matplotlib, seaborn.

3ananue:

BriOpaTh 1ataceT ¢ YUCIOBBIMH U KATETOPUAIBHBIMH MPU3HAKAMH.

[Toctpouts rpaduxu pacunpenenenuii npusHakoB (histogram, KDE).

ITocTpouTh qUarpaMMsbl paccestHUsI U TEMJIOBYIO KapTy KOPPEISAIHii.

CrenaTh BU3yaIu3alMIO 3aBUCUMOCTH HECKOJIBKUX Mpu3HaKoB (pairplot, boxplot).
CraenaTb BBIBOJIBI IO BU3YATU3ALMAM: KaKue MPU3HAKU Hanbosiee HHHOPMaTHBHBI.

AR

Paznen 2. MammHHOe o0yueHue

JladopaTopuas pagora Ne3. Knaccupukanus u perpeccus c scikit-learn
Heab: ocBOUTH METO/IbI MOCTPOEHUS MOJIEJIEN MAIIIMHHOTO O0y4YEeHUSI.
Hucrpymentsi: Python, scikit-learn.

3aganue:

3arpy3uTh nataceT (Hanpumep, Iris mim Boston Housing).
Paznenuts naHHbIe HA 00YYAIONIYIO U TECTOBYIO BHIOOPKH.
IToCTpOUTB TMHENHYIO PETPECCUIO U JIOTUCTUYECKYIO PETPECCHUIO.
Onenutsb kauecTBo Mozenei (R?, accuracy, confusion matrix).
ITpoBecTH SKCIIEPUMEHTHI C pa3HBIMU TapaMeTpaMH MOJIEIIEH.

orwdPE

JlabopaTopHas padora Ne4. /lepeBbsi pelieHuil 1 aHcaMOJIu
eb: u3yunTh paboTy IepEBHEB PEIICHU U METOI0OB aHCaMOJIeH.
Hucrpymentsi: Python, scikit-learn.

3ananue:

[TocTpouTh AepeBO pemeHu A1 KiIacCuPUKAIIH.

Hactpouts rmyOuHy nepeBa v KpuTepuii pa3OoueHus.

ITocTpouTh CirydaliHBIN JIEC U CPABHUTH C JIEPEBOM PELICHUMN.
OueHuTh TOYHOCTh U BU3YaIU3UPOBATH JEPEBO.

Crenatb BBIBOJIBI 110 BIMSHUIO IAPAMETPOB HA TOUHOCTb MOJEIIEH.

ko E

[IpoBecTu npenBapUTEIbHBIN aHAIN3: IIOCMOTPETh Pa3Mep, TUIIbI JaHHBIX, IIPOITYCKH.
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Paznea 3. I'iry0okoe 00yuyenue

JlabGopaTopHas padora NeS. HeiipocereBoe pacno3HaBaHHe CHUMBOJIOB

eb: U3yunTh NPUMEHEHUE HEMPOHHBIX CETEH B 337a4aX KOMIIBIOTEPHOIO 3pEHHUSL.
Hucrpymentsi: Python, TensorFlow/Keras, Jupyter Notebook.

3aganue:

B3ste matacer MNIST mim Fashion-MNIST.

PeanuzoBaTh mpoCTyrO MOJHOCBA3HYIO CETh U OOYYUTH €€.

PeanuzoBath cBepTounyto HelipoHHYIO ceTh (CNN).

CpaBHHTH TOYHOCTH OOEUX MOJIEIICH.

[TpoBecTH IKCIIEPUMEHTHI: H3MEHUTH KOJMYECTBO CIIOCB/HEHPOHOB, 100aBUTH dropout.

agbrownE

JlabopaTopuasi padora Ne6. Knaccudpukauus nzodpaxennii ¢ CIFAR-10

Heab: ocBoUTh OoJiee COKHBIE HEUPOHHBIE CETH M pabOTy € IIBETHBIMU H300paKEHUSIMHU.
Hucrpymentsi: Python, TensorFlow/Keras.

3aganme:

3arpy3uts garacet CIFAR-10.

[Moctpouts CNN ¢ HECKOJIIBKMMHU CBEPTOYHBIMH U pooling cliosimMu.
OOy4HTh MOZIENb U OIICHUTH TOYHOCTh Ha TECTOBOH BBHIOOPKE.
BuzyanusupoBaTh pe3ynbTaThl M OIIUOKN KIIacCU(UKAIHN.
[TpoBecTH IKCIIEPUMEHTHI C APXUTEKTYPOU CETH M ONTHMHU3aTOPOM.

agkrwnE

JlabopaTopnasi paGora Ne7. UcnoJsib30BaHMe METO/I0B Pery/isipu3alii ¥ ONTHMHU3ALUH
Iesb: U3y4nTh METOBI YIYUILIEHUs KayecTBa 00ydeHUs HellpoceTeil.

Hucrpymentsi: Python, TensorFlow/Keras.

3aganue:

PeanuzoBats CNN anst CIFAR-10 niau MNIST.
Ho6asuth dropout, batch normalization.
Hcnonb3oBate pazHele ontumuzaTopsl (Adam, SGD).
CpaBHHUTH CKOPOCTh OOYYEHHS U TOUHOCTH MOJIETIEH.
CraenaTb BBIBOJIBI IO A3 PEKTUBHOCTH PETYIISAPU3ALIUY.
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Paznen 4. I'eneparuBubiii U

JlabopaTopHas padora Ne§8. PaGora ¢ npeno0yuyeHHbIMU A3bIKOBbIMH MoAeasiMu (LLM)
Henab: u3yunts padboTy ¢ npe1oOydeHHBIMH S3bIKOBBIMU MOJICIISIMHU U UX IPUMEHEHHE ISl TEKCTO-
BOW I'€HEpALUH.

Hucrpymentsi: Python, Hugging Face Transformers, Jupyter Notebook.

3aganme:

YcTaHOBUTh OMONHMOTEKY transformers M 3arpy3uTh Mojeab BERT wm GPT.
[TpoBecTu npen00yUEHHYIO TOKEHH3AIMIO TEKCTA.

CrenepupoBaTh TEKCT 0 3aJJaHHOM T€ME C MOMOIIBI0 MOJIETIH.

[Tpoananu3upoBaTh KA4ECTBO TEHEPAIIHH.

[Tonnpo6oBaTe N3MEHUTH MapaMeTPhl FreHepaluu (Temieparypa, JuinHa, top-k sampling) u
CPaBHHTB PE3yJIbTATHI.

oL PE

JlaGoparopHas padora Ne9. Knaccupukanus tekcra ¢ ucnojan3zopanuem LLM
Leab: ocBOUTH MPUMEHEHHE MTPEIOOYICHHBIX MOJICTICH IS KiTacCu(DUKAIH TEKCTOB.
Hucrpymentsi: Python, Hugging Face Transformers.

3ananue:

1. BniOpats garacer ans kinaccuukanuu Tekcta (Hanpumep, IMDB ninu HoBocTH).

2. Hcnonp3oBarh Npeo0y4eHHYIO MOJIENb U1 U3BICUCHHS IPU3HAKOB TEKCTA.

3. ToctpouTs Ki1accuuKaTop Ha OCHOBE MPU3HAKOB (JIOTHUCTHYECKAS! PErpecCHs WM TpoCTast
HelpoceTs).

4. OueHuTh TOYHOCTH KIacCU(UKAIIH.

5. IIpoBecTH sKCHEPUMEHTHI ¢ Pa3HBIMU MOJIENIIMU M ITapaMeTpaMH.

JlabopaTopnasi padora Nel0. Tonkas HacTpoiika (fine-tuning) LLM Ha cnenuaiu3npoBaHHBIX
AAHHBIX

Henab: n3yunth aganTanuio npeao0yd4eHHOH MOJIENH 101 KOHKPETHYIO 3a/1auy.

Hucrpymentsi: Python, Hugging Face Transformers.

3aganue:

Bri6pats HEOOIBINION CrIEMATM3UPOBAHHBIN JaTaceT (HalpuMep, OT3BIBBI O TOBAPax).
ITpoectu nooOyuenue monenu (fine-tuning) Ha 3TOM JaTaceTe.

[IpoBepuTh KauecTBO TeHepaly U KJIaCCU(PUKALIUH JI0 U MOCIe J0OOYUEeHHUS.
CpaBHUTB pe3yabTaThl pa3IMYHBIX MMOIX00B K fine-tuning.

CraenaTh BBIBOJIBI O BIMSIHUU JI000YYCHHUST HA KAYECTBO MOIECIIH.

agkrownE

Paznen 5. IlpukiagHbie HHTEIEKTYAJIbHbIE CHCTEMbI

JlabopaTopHas padora Nell. CBepTouHble ceTH AJis1 pacno3HaBanus usoopasxkenuii (MNIST)
ean: ocBonth moctpoerue u ooyuenne CNN ais pacrio3HaBaHUS U300pKECHHI.
HMucrpymentsi: Python, TensorFlow/Keras nunu PyTorch.

3ananue:

3arpy3uts ngatacer MNIST.

IToctpouts CNN ¢ HECKOIBKHUMH CBEPTOYHBIMH U pooling cliosiMu.
OOy4HTh MOJIETH ¥ OLIEHUTH TOYHOCTD.

BuszyanmusupoBaTh ommOku KiaccupuKaiim.

[TpoBecTH IKCIEPUMEHTHI ¢ KOJTHYECTBOM CIIOEB U (PUIIBTPOB.

ko E
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JlaGopaTopuas padora Nel2. CBeprounbie ceT st uBeTHbIX n3o0pakenuii (CIFAR-10)
Iesn: HayunThCs paboTaTh C IBETHBIMU H300paXKeHUAMHU U cI0KHBIME CNN.
Hucrpymentsi: Python, TensorFlow/Keras.

3ananmue:

3arpy3uth natacetr CIFAR-10.

[Toctpouts CNN ¢ HCIIOTB30BaHHEM HECKOIBKUX CBEPTOYHBIX OJIOKOB.
OOy4uTh MO/IENb U OIICHUTH TOYHOCTH Ha TECTOBOM BBHIOOPKE.
Hcnonp3oBate MeToabl peryispusannu (dropout, batch normalization).
[TpoBecTH SKCIIEPUMEHTHI C APXUTEKTYPOI CETH U OITUMH3aTOPOM.

orwdPE

JlabGoparopHnasi padora Nel3. Paciuumpernnbie MeToabl CNN U ayrMeHTalusl JaHHBIX
Heab: ocBoUTh TeXHUKH yiryqmieHus: padboTel CNN ¢ MOMOIIBIO ayTMEHTAIIUU ¥ ONTHMH3AIUH.
Hucrpymentsi: Python, TensorFlow/Keras, Keras ImageDataGenerator.

3ananue:

[IpuMeHUTh ayrMeHTaIUIO JAaHHBIX (IOBOPOTHI, MACIITAOUPOBAHUE, OTPAIKEHUS).
OO6yunth CNN Ha ayrMEHTUPOBAaHHOM Ha0Ope TaHHBIX.

CpaBHHTH pe3yabTaThl C 00yYe€HHEM Ha UCXOHOM JaTaceTe.

Hcnonb30Bath pa3nuyHble ONTUMU3ATOPHI U PYHKIIUU OTEPH.

CI{GJIaTI) BBIBOABI O BJIMAHHUU aYTMCHTAUH HAa TOYHOCTb MOACIIN.

agkrownE

JlabopaTopHas padora Nel4. IIpumenenne CNN 1151 10/1b30BaTEIbCKUX H300pPaKeHH
Heab: 3axkpenuts HaBbIKK ocTpoeHUss CNN Ha COOCTBEHHBIX JIaHHBIX.

HMucrpymentsi: Python, TensorFlow/Keras nimu PyTorch.

3ananne:

1. CoGpatb HebobIION HAOOp N300paxeHui (HanpumMep, cBou Gotorpaduu WU U300paxKeHUs
OOBEKTOB).

[ToaroroBuTh nanubie (MacmTabMpOBaHKE, HOPMAIHU3AIKs, pa3dueHue Ha train/test).
[Toctpouts 1 00yunts CNN 117151 Ki1acCUpUKAIMUA N300paKeHHH.

OueHuTh TOYHOCTh U BU3YAIM3UPOBATh OLIMOKHU KiIacCU(pUKAIIH.

[Tonpo6GoBaTh yIy4IIMTh MOJIENb C IIOMOLIbIO AyTMEHTALMN U U3MEHEHHSI apXUTEKTYPHI.

okrwn
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10.

KoMmieKT TecTOBBIX BONPOCOB H 3aJaHU I

10 ANCHUIIIINHC HMHTEIIICKTYaIbHBIE CUCTEMBI

OTnnumne naHHbIX, THPOPMALIMK U 3HAHUHN 3aKIII0YAETCSI B TOM, UTO:

a) JlaHHbIC — 3TO MHTEPIPETUPOBaHHAS HH(OPMAIHST; HH(POPMAIHUI — 3TO CHIPBIE (PAKTHI;
3HAHUA — 3TO CTPYKTYPUPOBAHHBIC JaHHbBIE

b) JanHbie — 3T0 chipbie (akThl; MH(OOPMALIUS — 3TO TAHHBIC B KOHTEKCTE; 3HAHUS — 3TO
CHOCOOHOCTH MCIOIb30BaTh HH(POPMALIUIO JIJIsl IPUHATHS PELICHUH

c¢) Hanusie 1 nuHGOPMAIHSI — 3TO OJHO U TO )K€; 3HAHUS — 3TO HHTEPIPETAIHS
d) anHble — 3TO MHEHHE; UHPOPMAIIHS — 3TO 3HAHUE; 3HAHUS — ITO OIBIT
Knaccndeckas nornyeckasi MOJIeNb MPEICTaBICHIS 3HAHUH OCHOBaHA Ha:

a) [IpoyKIIMOHHBIX MTpaBHIIaX

b) Vcuncnenuu BhICKa3bIBAaHUN U TIPEAUKATAX

c) CeMaHTUYECKUX CETAX

d) ®peiimax

CeMaHTHYeCKas CETh MPENICTABISAET COOOM:

a) Tabmuiy JaHHBIX

b) I'padh 06bEKTOB U OTHOIICHUH MEX Ty HUMU

¢) MHo>ecTBO npaBuil

d) @peiim ¢ atpubyramu

Ownronoruu B MU ucnonb3yrores ist:

a) ['eneparuu cydyailHbIX JaHHBIX

b) ®opmanu3zanuu 3HaHUI U ONMCAHUSI TPEAMETHOM 00s1acTH

c) [Toctpoenus HEHPOHHBIX ceTeit

d) OGyueHust anropuTMOB KJIACTEPU3AIIII

HazoBure 10cTOMHCTBA M HENOCTATKY TPAAULIMOHHBIX MOJENEN ITPEACTABICHUS 3Ha-
HUU
Onpenenure pojb 3HAHUM B COBPEMEHHBIX MHTEIUIEKTYaJIbHbBIX CUCTEMAX

VckyccTBEHHBIN MHTEIJIEKT B COBPEMEHHBIX TPAKTOBKAX — 3TO:

a) TospKo POOOTHI M aBTOMATH3AIUS

b) Cucrembl, ciocOOHBIE BBINMOIHATE 33/1a4H, TPEOYIOIINE HHTEIEKTa YeI0BeKa
¢) JIro6as koMnbOTEpHAsk IporpaMmma

d) UckmountenbHO HEHpoceTH

K ocHoBHBIM HampaBieHusM pazsutus W otHOcHTCS:

a) CumBonmueckuit MU, mammuHOe 00y4deHne, THOpUIHBIE TOIXObI
b) Tonbko MamIMHHOE O0y4YEeHHE

¢) DKCHEPTHBIE CUCTEMBI U 0a3bl JAHHBIX

d) Tonpko oruyeckoe NporpaMMHpOBaHHE

MamuHHOe 00y4eHue ¢ yYUTeIeM Mpeosaraer:

a) Mcronp3oBanue 3apaHee pa3MEUSHHBIX JaHHBIX

b) Knacrepuzarmuto 6e3 MeToK

¢) PangommusupoBanHoe o0yueHue

d) OGy4eHre Ha OCHOBE TIPaBHII

ANropuT™ perpeccuy NpuMeHseTCs JJIs:

a) Knaccugukanum o6beKkToB

b) [Ipenckazanust HeNPEpbIBHBIX YUCICHHBIX 3HAYEHUHN

c¢) 'enepanuu Tekcra

d) Knacrepuzamumn
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11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

CoBpemMeHHbIE HHCTPYMEHTHI J1 peanu3anuu MetonoB MU BkitouaroT:
a) Python, scikit-learn, TensorFlow, PyTorch

b) Excel 1 Word

c¢) HTML u CSS

d) AutoCAD u SolidWorks

Onummre pa3HULly MEXTy 00ydeHHEM C yUuTesneM, 0e3 yuuTess U ¢ moAKperuienuem. Pas-
HULA COCTOUT
IIpuBenuTe npumMep NPUMEHEHNS METOIA JEPEBLEB PEILICHUM

DKCIepTHBIE CHCTEMBI XapaKTEPU3yIOTCS:

a) Hannuuem 6a3pl 3HaHUI U MEXaHHU3Ma BBIBOJIA

b) OOy4yeHueM UCKIIOUUTENHHO C TOJIKPEIIIEHUEM

c¢) ['eneparnueit nzo0pakeHu

d) [IlpumeHeHneM TOJIBKO CTATUCTUYECKUX METOJIOB

OrpanuveHue YKCIEPTHHIX CUCTEM 3aKITI0YAETCS B:

a) CII0)KHOCTH MacIITaOMpPOBaHUS ¥ OOHOBJICHHS 3HAHHMA

b) OtcyrcTBUM MTpaBUII

¢) HeBo3moxHOCTH 00paOOTKHM JaHHBIX

d) Tpe6oBanuu GPU

Cucremsl noasepxku npuHATHs perienuit (DSS) npennazHadueHs! ams:
a) [Tomo1u Moab30BATENIO B IPUHATHH PEIICHUN HA OCHOBE aHATN3a JaHHbIX
b) O6yuenus neripocereit

c¢) Co3nanus BeO-IpUIIOKEHUN

d) I'enepanuu ciayyailHbIX Yncen

CamooOyuaronyecss HHTEUIEKTyalbHbIE CUCTEMbI MOTYT:

a) OOHOBIIATH CBOM MOJIEJIM HA OCHOBE HOBBIX JJAHHBIX

b) CoznaBarb 6a3bl 3HaHUI BPYUHYIO

c¢) Mcmonp30BaThk TONBKO 3apaHee HATMCAHHBIA KOJT

d) PaGoraTh 6e3 anropuT™MoB

IIpuBenuTe npuMep NPUMEHEHNS UHTEILIEKTYalIbHOM CUCTEMBI B MEIULIMHE
[IpuBeauTe npuMep NpUMEHEHUS MHTEJUIEKTYalbHONW CUCTEMBI B (PMHAHCAX

Mozenp HCKyCCTBEHHOTO HEMPOHA OMMCHIBAETCS:

a) CyMMOi1 B3BELIEHHBIX BXO0B U (YHKIMEH aKTUBAIIUU
b) Tabauneii 3HaUCHUIH

c) Jlornueckum BoipaskeHneM XOR

d) PanomusupoBanHoi GpyHKIKEH

Caeprounsle HelipoHHbIE ceTH (CNN) npuMeHsoTCs ISl
a) PaciozHaBanus n300paxeHuit

b) 'eneparuu Tekcra

c¢) Jlornyeckoro mporpaMMUupOBaHHS

d) TaGnuuHbBIX pacueToB

PexyppentHsbie HeliponHbie cetu (RNN) ucnons3yior:

a) KoHTekcer mpeapiynx BXoA0B

b) Toabko OHMH CII0¥ BXOJa

¢) OtnenpHbIE IpaBUIa 0€3 CBS3H

d) Knacrepu3zaruto

CoBpemennbie apxutekTypsl TpanchopmepoB (BERT, GPT) npenna3znadeHs! mis:
a) O6pabOTKM TEKCTA U S3bIKA

b) O6yueHus 6€3 TaHHBIX
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29.

30.

¢) Tonpko n3o0pakeHmi
d) ®usnyeckoro MoaeTUPOBAHUS

Onummre MeTo 6l O0PHOBI € Mepeo0yueHneM HeMpOHHBIX ceTell. Kakue MeTo/ bl Cy1ecTBy-

10T, IEPEYUCIINTE

[IpuBegute npumep npaktuyeckoro npuMeneHuss CNN

YeMm Tpancopmepsl oTIIHYa0TCs oT kiaccudeckux RNN, onpenenute pasHuIly
['enepaTuBHBIE MOJIEH BKIIOYAIOT:

a) ABrosakonepsl, GAN, muddy3noHHbIe MOIETH

b) IIpocTeie perpeccHOHHBIE MOIETH

c¢) JepeBbs pemenuit

d) Knacrepuzamuto

K npumepam LLM otHOCATCS:

a) ChatGPT, Copilot

b) TensorFlow, PyTorch

c) SQL u NoSQL

d) Excel

J11s paGoThI ¢ OONBIIMMU JAHHBIMH UCIIONB3YIOT:

a) Python (pandas, NumPy), Spark

b) HTML u CSS

c¢) Word u PowerPoint

d) AutoCAD

OO0BsicHUTE 3HAYECHNE UHTEPIIPETUPYEMOCTH MOJIEIICH M aITOPUTMHUUECKOM MPEAB3SITOCTH B

NN. OHo onpenensieTcs Kak
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5. MeToan4yeckue MaTepuaJbl, onpeaesiiolme Npoueaypbl OeHNBAHUS
KOMIIeTeHIIUH

5.1 Kputepuu olleHUBaHUs TeCTUPOBAHMSA

IIpu TectupoBanuu Bce BepHbIE OTBeTHI Oepyrcs 3a 100%.
90%-100% oTnuyHO

75%-90% xoporio

60%-75% ynoBIE€TBOPUTEIHLHO

Menee 60% HeyTO0BIECTBOPUTEILHO

5.2KpnTepml OLCHUBAHHUA YCTHOT'0 O0TBE€TA HA KOHTPOJBHBIC BOIIPOCHI

OneHka «OTJMYHO» BBICTABISETCA 32 TIIYOOKOE 3HAaHHE MPEAYCMOTPEHHOTO MPOTPaMMOM
MaTepuaiga, 3a YMEHHE 4YeTKO, JaKOHMYHO M JIOTHYECKH [OCIIeJIOBaTeIbHO OTBEYaTh Ha
[IOCTABJIEHHBIE BOIIPOCHI.

OneHka «X0poiio» — 3a TBEpJI0e 3HaHHWE OCHOBHOTO (IIPOrpaMMHOI0) MaTepuaia, 3a FpaMOTHBIE,
0e3 CyIIECTBEeHHBIX HETOYHOCTEH OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI.

OneHka «ya0BJIE€TBOPUTEIbHO» — 3a 00Illee 3HAHHE TOJILKO OCHOBHOTO MaTepuasa, 3a OTBETHI,
coJieprKallie HETOUYHOCTH WJIM CJIad0 apryMEHTHpPOBAHHbIE, C HAPYLIEHUEM IOCIEI0BATEIbHOCTH
U3II0KEHUs MaTepuana.

OneHka «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHNE 3HAUUTEIBHON YacTHU MPOrpaMMHOI0 MaTepHaia,
3a CYIECTBEHHBIE OIIMOKM B OTBETAaX Ha BOIMPOCHI, 32 HEYMEHHE OPUEHTUPOBAThLCS B MaTepHuae, 3a
HE3HAHNE OCHOBHBIX MOHATUN JUCLMITIINHBI

5.3KpuTepun oeHUBAHUS Pe3y/IbTATOB OCBOCHHS IHCUMILIMHBI HA 3a4eTe:

OrneHka «3a4TeHO0» BBICTABISIETCS OOydarolieMycs, eciad oOy4arollMi IMOYTH OTBETHJI Ha BCe
BOIIPOCHI, IOCTaBJIEHHBIE MIPENOJABATEIEM Ha 3aIUTE.

O1eHKa «He 3a4TeHO0» BBICTABIIAETCS O0YYarOLIEMYCs, €ClIM OOydyarolMid He MPOSBUI TTyOOKUX
TEOPETUYECKUX 3HAHUN NP OTBETE HA BOMPOCHI.

5.4 Kpurtepuu oueHMBaHUSI KauyecTBAa BbINOJHEHHUS J1a00PaTOPHOI0 NPAKTUKYMAa
OneHka «3a4YTeHO» BBICTaBIsIeTCS oOyuarolemycs, eciau JjaboparopHas paboTa BbBINOJHEHA
MPAaBUIBLHO M 00YYAIOIIMKCSA OTBETHII Ha BCE BOIIPOCHI, IIOCTABIICHHBIE MTPETIOAaBaTENIEM Ha 3aIHTE.

OneHka «He 3a4YTeH0» BBICTABIIAETCS 00ydaroleMycsi, eciu J1adopaTopHasi paboTa BBIIIOJHEHA He
MPAaBUIIBHO WM 00YYaIOLIUICS He MPOSBUI ITYOOKUX TEOPETUYECKUX 3HAHUN MPH 3aIuTe paboThl
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