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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto ocBOeHUS Y4eOHOM AMCUMIUIMHBI SBISETCS (OPMUPOBAHUE Y
0oOy4Jarolmuxcsi CHUCTEMHBIX 3HAHMW U MPaKTUYECKUMX HABBIKOB B 00JACTH
OPUMEHEHUS HCKYCCTBEHHOIO MHTEJUIEKTa JJIs TOAJEPKKH  Pa3pabOTKU
OPOrpaMMHOr0  0O0€CIeYeHMs], BKJIIOYash CTATUCTUYECKUI aHalIu3 JIaHHbIX,
IIPOBEPKY rumnores, meroasl MU -ontumuzannm, MM -ananns koa v UCIIOIb30BaHUE
QJITOPUTMOB aBTOMATUYECKOTO MAIIMHHOTO OOYYEHUS [T PELICHHs TIPUKIIATHBIX
3az1ay.

3ajayaMy OCBOEHUS JUCLMILIAHBI SBISIOTCA:

@OopMUPOBaHUE TEOPETUYECKUX 3HAHUM O METOAAaX CTAaTUCTUYECKOTO
aHaJIi3a U MPOBEPKHU TUIIOTE3 AJisi 000CHOBaHUs pelieHui B 3agauax UU.

OcBoeHuE NPAKTUYECKUX HABBIKOB INpUMEHEHMsT WMI-MHCTpyMEHTOB miis
reHepalyy U OTJIaJAKU MPOTPAMMHOTO KOJIa.

[IpnoOpeTeHne ymeHuid 0OOCHOBBIBATH CIIOCOOBI U BapHAHTBI PUMEHEHHUS
aIrOPUTMOB ABTOMATHUYECKOTO MAIIMHHOTO 00y4YeHus B 3anayax M.

DopMUpPOBAHUE KOMIIETCHIIMN N0 MPUMEHEHUIO MeTOo10B M -onTumMu3zanmmn
U KpUTEPHUEB KayecTBa Koja, npuMeHsemsix M -cuctemamu.

OcBoenne wmeronoB HMM-ananusa xoxa [UIsl TNOBBILIECHUS KayecTBa
IPOrpPaMMHOT0 00€CTIEYEHHUS.

[TpuoOpereHne HaBBIKOB ajanTaluu U npeoOpasoBanus AutoML-
AIrOPUTMOB MO CHEU(PUKY MPUKIATHBIX 33a4.

JucuunnuHa  npenHasHadeHa g (QOPMUPOBAHUSL — KOMIETEHIIHA,
HEOOXOAMMBIX JUIsl peleHUuss MNpOPECCHOHAIBHBIX 3a7a4, CBS3AHHBIX C
NPOEKTUPOBAHUEM, pa3pabOTKOM U yIydllIEHHEM aJrOpUTMOB M MoJeien
MAaIIMHHOTO O0YYEeHUs, a TaKXKe MPUMEHEHUEM HCKYCCTBEHHOI'O MHTEJUIEKTa IS
TEHEPALMH U OTJIAJIKK POIPaMMHOI0 KOJA.

2. Ilnanupyembie pe3ynbTaTbl 00yYeHHS MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTeIbHOM
porpamMmbl (KOMITETEHIIUI) B PE3yIbTaTe 00yUEHHUs 10 AUCIHUILTHHE (MOIYIIIO):

Al-1 - CnocobeH mnpoeKTHpOBATh M co374aBaTh 3(PQGEKTUBHBIE NaHEIH
Mouutopunra (dashboard) u Buzyanuzanuum AaHHBIX IS TOMIECPKKH MPUHSATHUS
OU3HeC-pelIeHHUI;

AJI-6 - CriocoOeH nmpuMeHsITh UCKyCCTBeHHBIN nHTEIeKT (M) muist pemenust
MPUKIIAIHBIX OW3HEC-33/1ad, B TOM YHCJIe, aHAJIM3a JIaHHBIX, Pa0OTHI C OazamMu
3HaHWM, CHUCTEMaMH TMOJJCPKKU TPUHATUS PEIICHUM, 3a1ad yIpaBiICHUS WU
aBTOMAaTHU3alMKU OU3HEC-TIPOIIECCOB;



MO-1 - CnocoOeH nmpoeKTUpoBaTh, pa3padaThIBaeT U yIy4IlIaTh aIrOPUTMBI
Y MOJIEJI MallITMHHOTO O0Yy4Y€eHHS;

IIIK-P7 - CnocobeH NpUMEHSTh UCKyCcCTBeHHbIM uHTeuiekT (M) mis
TeHEPALMH U OTJIAJIKK IPOTPAMMHOI0 KOJa.

OOyueHue 1Mo JUCIUILIMNHE (MOJTYIIIO ) TIPEIoIaraet, 4To 1Mo ero pe3yJibTaTam
oOyyaroruiics: Oyier:

3HaTh:

MeTonpl CTAaTUCTUYECKOTO aHAJIM3a M MPOBEPKU THUIIOTE3 JJII 00OOCHOBAHUS
pemenun B 3amadax MU, a takxe meroasl U -ontumusanum 1 KpUTEPUU KadueCTBA
Koza, npuMensiembie N -cructemamu.

Meronsl M-ananu3a koga U moAXOAbl K UX MPUMEHECHUIO JJIS1 TOBBILLICHUS
KauyecTBa MPOrpaMMHOTO 00eCIIeueHUsI.

Ymern:

OOOCHOBBIBaTH  CMOCOOBI M BAapUaHThl MPUMEHEHHUS  AJITOPUTMOB
aBTOMATHYECKOIO0 MAalIMHHOrO oOyuyeHus B 3amadax WM, Bkiaoyas wux
peoOpa3oBaHNEe U AIANTAIUIO K ClICHU(UKE 3a]]auu.

[IpuMeHATh METOABl CTATUCTUUYECKOTO aHalIM3a U MPOBEPKU TUIOTE3 st
OIICHKH KauecTBa U d¢pextuBHoctu NN -pemennii.

Baaners:

Hagbikamu npumenenus metonoB M -ontumuszanuu u MN-ananusa koxa s
MOBBIIIEHHS KaueCTBA IPOrPaMMHOT0 00€CTIEUEHHUS.

HaBpikamu ucnons3oBanuss MM-WHCTpyMEHTOB Uil T€HEpalUH, OTJIAJKU U
ONTUMU3ALMHU TPOTPAMMHOTO KOJIa.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OO6miast TPYJIOEMKOCTh AUCHUILIMHBI (MOayJsi) coctaBisier 7 3.e. (252
aKaJeMHYEeCKuX Jyaca(oB).

3.2. O6bem mguctuIuMHBl (MOAyJsi) B (opMe KOHTAaKTHOW paboThI
oOydJaronmmxcst ¢  TENarorMYeCKUMH  pabOTHHKaMu W (WIM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTeIIbHON MPOTrpaMMbl Ha HHBIX YCIIOBHUSX,
IIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KonuuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonrakTHas paboTa Ipu npoBeileHHN y4eOHBIX 3aHATHI (BCEro): 96 96

B toMm uucie:




3aHATUA JTEKLIUOHHOTO TUIIA 32 32

3aHATHS CEMUHAPCKOTO THITA 64 64

3.3. O06beM auCHUIUIMHBL (MOIyYJiA) B (OpMe CaMOCTOSITENIbHOM padoThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaroOmIUXCS C
NeTarOTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNpHOM MpOrpaMMbl HA HWHBIX YCIOBUSX, TMPU MNPOBEACHUU
IIPOMEKYTOYHOM aTTeCTAallMU cocTaBiisAeT 156 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHHH 0 HHAUBUAYATLHOMY Y4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM O0Y4YE€HHH, 00BEeM JTHUCIHMUILUIMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (hOpPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOM pabOThl 00YyYalOIUXCsl C MEAAroruuecKuMu paOOTHUKAMU U (WIIH)
JUIAMH, TIPUBIIEKAEMBIMH K peain3aliiu 00pa30oBaTeIbHOM MPOrpaMMbl Ha UHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOHN aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
n/m

1 |Tema 1. Benenue B pa3paboTKy ¢ nognaepxkoit M.

PaccmarpuBaembie BOIPOCHL:

- Ponib ICKYCCTBEHHOTO MHTEIUIEKTa B COBPEMEHHO# pazpabotke I10.

- O630p M-UHCTPYMEHTOB JJIsl MOAAECPIKKH pa3pabOTKH.

- OcHoBHbIe HarpaBieHus npumeHenus: IU B pa3paboTke: reHepalus Koja, OTJajika, aHallu3,
ONITUMH3ALIHKSL.

- DTHYecKue acreKThl ucnonb3oBanus VU B pa3paboTke.

2 |Tema 2. Cratuctrueckuii ananus B 3agadax UU.
PaccmarprBaeMble BOIIPOCHI:

- Ponp cratuctudeckoro ananusa B pa3pabotke UM -perennii.
- OCHOBHEBIE CTATUCTUYECKHUE METOABI U UX TPUMEHCHUEC.
- AHanu3 pacrpeneneHui JaHHBIX.

- Cratuctrdeckne KpUTEPHUH ISl CPAaBHEHUS MOJICTICH.

- BI/I3yaJ'lI/I3aHI/IH CTaTUCTUYCCKUX PEIYJILTATOB.

3 |Tema 3. IIpoBepka CTATUCTHYECKUX THITOTE3.
PaccmaTprBaemble BOIIPOCHIL:

- OCHOBHBIE IOHSTHUS IPOBEPKH T'HITOTES.

- HyneBas 1 anpTepHATHBHAS THIIOTE3BL.

- YpoBeHb 3HAYNMOCTH U p-3HaUCHHE.
- t-tecr, Tect xu-kBaapat, ANOVA.
- IIpumenenue npoBepku runores3 B 3anadax M.

4 |Tema 4. CpaBHUTENIbHBINA aHATIN3 AITOPUTMOB U MOJETICH.

PaCCMa’IpI/IBaCMLIC BOIPOCHI:
- MGTOHI)I CpaBHCHUSA aJITOPUTMOB MAIIMHHOT'O 06y‘lCHI/I$I.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- CTaTHCTHYECKUE TECTHI JUIA CPaBHEHHS MOZCTICH.

- Kpocc-Banupanus u e€ poib B cpaBHEHUH.

- NaTepnperanus pe3yabTaTOB CPABHEHMUSL.

- BeiOop onTMansHON MOJIENTM HAa OCHOBE CTATHCTHYECKOTO aHaln3a.

Tema 5. Metonsr U-onTuMu3amum.
PaccmarprBaeMbie BOTIPOCHI:

- Ompenenenne N-ontumuzaiin 1 e€ 3aqadqu.

- 'eHeTnueckue aarOpUTMBI IS OITUMH3AIINH.

- 'pagreHTHBIE METOBI ONITUMH3ALINH.

- DBOJIIOIIMOHHEIE CTPATETHH.

- [Ipumenenne MU -ontumusaimu B paspadotke [10.

Tema 6. Kputepuu kauectBa kojaa B M-cucremax.
PaccmaTpuBaeMble BOIIPOCHI:

- OnpeneneHye KauyecTBa Koja.

- MeTpuku KadecTBa Koja.

- Kpurepuu xauectsa, npuMensemole MM -cucremamu.

- ABTOMaTHUeCKast OLICHKA Ka4ecTBa KOJa.

- YiydimeHnue kauecTBa KoAa ¢ ucrnoab3oBanuem M.

Tema 7. Meroast N1-ananu3a xoxa.
PaccmaTtpuBaeMble BOIIPOCHI:

- Omnpenenenne N-ananusa xoxa.

- Crarudeckuil aHanu3 Koja ¢ ucnoib3oBanuem M.
- JIuHaMU4eCKUW aHaliu3 KoJa.

- BrisBiieHne ys3BUMOCTEH U ONIHOOK.

- Unctpymentsl M-ananusa xona.

Tewma 8. ['eneparnus mporpaMmMHOro kKojaa ¢ nomombo NUN.
PaccmaTpuBaemble BOIIPOCHI:

- ITopxons! k reHepanuu koja ¢ nomouso MH.

- Ucnonb3oBanue LLM i1 reHepanuu KoJa.

- ABTOMaTHYECKOE CO3/1aHHE TECTOB.

- O1eHKa KayecTBa CreHepHPOBaHHOTO KOJIA.

- OrpannueHus U pUCKU TeHepaIyy KoJa.

Tema 9. Otmanka xkoja ¢ ucroas3oBanuem N,
PaccmarprBaeMbie BOTIPOCHI:

- Ponp U B oTnazike mporpaMMHOIO KOAa.

- ABTOMaTHIecKoe 0OHapyKEHHE OIIHOOK.

- IIpennoxxenue ucnpasieHuil ¢ nomousro MH.

- HcTpyMeHThl oTi1a ik Ha ocHoBe M.

- Murerpanus M-otiaaaku B mporiece pa3padoTKu.

10

Tema 10. O6ocHOBaHuE BBIOOpa AutoML-perieHui.
PaccmaTprBaemble BOIIPOCHIL:

- Kpurepuu Bei6opa AutoML-anropurmos.

- O6ocHoBaHMe crioco0oB mpuMeHeHnst AutoML.

- Ananramst AutoML non crienuduky 3agagm.

- [Ipeo6pazoBanue AutoML-pemennii.

- Onenka 3¢ dextuBHocTr AutoML.

11

Tema 11. Agantanust anrOpUTMOB MAIIMHHOTO O0yUYEHUS.
PaccmarpuBaembie BOIPOCHL:

- HO}IXO)IBI K aganrtanuu aJTFOpI/ITMOB.

- Yuér npeaMeTHO!H 00IacTH PH aJlanTaluy.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/11
- HTerpanus sKCrepTHBIX 3HAHUM.
- MO)II/I(l)I/IKaHI/Iﬂ AJITOPUTMOB 110 CHCHI/I(l)I/IKy 3aa4dyu.
- OHCHKa Ka4yeCTBa aJaliITUPOBAHHBIX pelHeHHﬁ.
12 |Tema 12. Cratuctuueckoe ooocHoBanue M -pemennid.

PaccmarpuBaembie BOIIPOCHL:

- Ponb cratucTrky B 000CHOBAaHUH PEIICHHH.

- Cratuctudeckue MeTOAbI OIICHKH 3P (PEKTHBHOCTH.

- MHTeprpeTanus cTaTUCTUYECKUX PE3YIbTaTOB.

- ®opMyIHPOBKA BEIBOAOB HA OCHOBE CTATHCTHYECKOTO aHAJIM3A.
- [Ipesenranus craTucTHYECKUX 000CHOBAHHUH.

13

Tewma 13. UnTerpanust MA-uHCTPYMEHTOB B MpoIiecc pa3paboOTKH.
PaccmarpuBaembie BOIIPOCHL:

- Metoab! unterpaunu UM-uHCTpyMEHTOB.

- Wnarerpanus B CI/CD-naiinunaiiHsl.

- ABTOMaTH3aL¥s IPOLECCOB Pa3pabOTKH.

- Ouenka 3 (QEeKTHBHOCTH HHTETPALUH.

- Kelicpl ycnienmHoi nHTErpanum.

14

Tema 14. Ouenka xauectBa U-renepupyemoro koja.
PaccmaTtpuBaeMble BOIIPOCHI:

- MeTpuku OLIEHKH KauecTBa KOAA.

- CpaBHeHI/Ie C KOAOM, HalTUCaHHBIM YCJIOBCKOM.

- besonacHOCTh U HaJIEXKHOCTh CT€HEPUPOBAHHOTO KOJIA.

- ABTOMaTu4eckasi BaIUJAIMS KOa.

- Yiry4menne KadecTBa CreHepHpPOBAaHHOTO KOJIa.

15

Tema 15. Keiicel mpumenenust U1 B pa3paboTke Ha TpaHCIIOPTE.
PaccmarpuBaeMble BOIPOCHI:

- AHanu3 peanbHbIX KEHCOB.

- [Ipumenenne MU 11t pa3pabOTKH TPAHCIIOPTHBIX CHCTEM.

- YcnenrHsle NPakTHKH U YPOKH.

- Crienn¢uka TpaHCIIOPTHOM OTPACIH.

- Bynymue nanpaBneHus pa3BUTHS.

16

Tema 16. [lepcniextussl pa3zsutus UM-uHCTpyMEHTOB pa3pabOTKU.
PaCCManI/IBaeMBIe BOIPOCHI:

- Tpenas! pazsutust UM-uHCTpYMEHTOB.

- HoBnie MOAXOJbI K TCHEPANU U aHAJIN3Y KOAA.

- MHTerpanus ¢ 001agHpIME I1aTHOpMaMI.

- bynymiee pa3pabotku ¢ noaiaepxkkoit M.

- DTHYECKHE U IMpaBOBLIC ACIICKTHI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Tema 1. YcranoBka u HacTpoiika M-UHCTpYMEHTOB Ui pa3paboTKH.
PaccmarpuBaeMble BOIIPOCHL:

- YcranoBka 1 HacTpolika M-uHCTpYyMEHTOB.

- Hacrpoiixa okpyxenus aist paspadorku ¢ M.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

- 3HaKOMCTBO ¢ HHTepdeiicoM u QyHKINOHATIOM.
- [IpoBepka pabOTOCIIOCOOHOCTH HHCTPYMEHTOB.

Tema 2. CTaTUCTUYECKUI aHAIU3 JAHHBIX ¢ UCITOIb30BaHueM Python.
PaccmarpuBaembie BOIIPOCHL:

- 3arpy3ka u npenoopadoTKa JaHHbBIX.

- Pacué€T OCHOBHEIX CTaTHCTUUECKHUX ITOKa3aTelIeH.

- Bﬂsyanmaunﬂ CTAaTUCTUYCCKUX TAaHHBIX.

- UnTepnperanus pe3yabTaToB.

Tema 3. [IpoBepka CTaTUCTUYECKUX THUIOTE3 HA MPAKTHUKE.
PaccmarpuBaembie BOIIPOCHL:

- IIpumenenue t-recra.

- [IpumeHeHne TecTa XU-KBaJpar.

- [Ipumenenne ANOVA.

- HTepnperanus p-3Ha4€HUM U CTATUCTUYECKUX BBIBOZOB.

Tema 4. CpaBHUTEIBHBIN aHATU3 MOJIEJIECH C UCTIOIb30BAHUEM CTATUCTHYECKUX TECTOB.
PaccmarpuBaeMbIe BOIIPOCHL:

- IIpumeHenne Tecta Y HIKOKCOHA.

- [Ilpumenenue tecra MakHemapa.

- CpaBHeHHE Pe3yIbTaTOB Pa3IUYHbIX MOJENEH.

- O6ocHOBaHUE BBIOOPA MOJICIH.

Tewma 5. IIpumenenue meronoB MN-ontumuzanuu.
PaccmaTtpuBaeMble BOIIPOCHI:

- Peanmaum[ TCHCTUYCCKOI'O aJiroOpuT™Ma.

- HpI/IMCHeHI/Ie IrpaAuCHTHBIX MCTOAOB.

- CpaBHeHHE 3P PEKTHBHOCTH METO/IOB.

- OnTuMu3anys runeprnapaMmeTpoB MOJENIEH.

Tema 6. OueHka kauecTBa Koja ¢ ucnosb3oanueM NU.
PaccmarpuBaembie BOIPOCHL:

- IIpumenenue MM -UHCTPYMEHTOB [UIsl OLUEHKU Ka4eCcTBa.

- AHanu3 METPUK Ka4ecTBa Koja.

- BrisiBnenue npo6iem B koze.

- ®opMyIMPOBKA PEKOMEHIALNH MO YITy4IICHHIO.

Tewma 7. N-ananu3 koxa Ha MPaKTHKE.
PaccmarpuBaeMble BOIPOCHI:

- [IpuMeHeHNe CTaTHYeCKOro aHalIn3a.

- BoisiBnieHHe ysI3BUMOCTEH 1 OLIHOOK.

- Ucnonb3oBanue UM-UHCTpYyMEHTOB aHan3a.
- NlHTepniperanus pe3ynbTaToB aHATIHU3A.

Tema 8. ['eneparnus koga ¢ ucnonb3oBanuem LLM.
PaccmaTprBaemble BOIIPOCHL:

- Ucnonb3oBanue LLM n71s1 reHepanuu Koza.

- 'enepanus GyHKumMii 1 KI1accos.

- 'enepauns tectos.

- OneHKa KayecTBa CreHepHPOBaHHOTO KOJIa.

Tema 9. Otnaaka xoza ¢ ucnoiab3zoBanuem M.
PaccmarpuBaembie BOIPOCHL:

- Ucnonb3oBanue MM-UHCTpyMEHTOB OTJIAKU.

- ABTOMaTuueckoe 0OHapy eHHe OUINOOK.

- Ilpennoxxenue ucnpaBieHui.

- Onenka 3¢ (peKTHBHOCTH OTJIA/IKH.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

10

Tema 10. O6ocHOBanue npuMenenus: AutoML-pemieHuii.
PaccmarpuBaembie BOIIPOCHL:

- AHanu3 337241 U TaHHbIX.

- ®opMyIHPOBKa KPUTEPHEB BEIOOPA.

- O6ocHoBaHMe BbIOOpa AutoML-pemenus.

- I[TonroToBKa 060CHOBAHMS U1 CTEHKXOJIACPOB.

11

Tema 11. Agantamust AutoML-anroputMoB moj crienupuky 3aaqm.
PaccmaTpuBaemble BOTIPOCHI:

- AHanm3 cnenu)UKA 3a0a4H.

- Moau¢ukanus anropuTMoB.

- HTerpanus 5KCHEepTHBIX 3HAHUM.

- OneHka KayecTBa aJalTUPOBAHHOTO PEIICHUS.

12

Tewma 12. IIpeoOpa3zoBanne AutoML-pemieHuid.
PaccmaTtpuBaeMble BOIIPOCHI:

- Metons! mpeobpazoBannst AutoML-perieruii.

- Anantanys ol HOBBIC YCIOBHS.

- MHTerpanys B CynecTBYIOIUE CUCTEMBL.

- Onenka 3¢ (heKTHBHOCTH MPeoOpa30BaHUS.

13

Tema 13. Cratuctuueckoe obocnoBanue MU -perennii.
PaccmaTrpuBaeMble BOIIPOCHI:

- HpI/IMeHCHI/Ie CTaTUCTUYCCKUX MCTOO0B.

- UnTepnperanus pe3yJbTaToB.

- ©®opMyaMpOBKa BbIBOJOB.

- HOZ[FOTOBKa 000CHOBaHUS JUIA 3aKa34HMKa.

14

Tema 14. UnTerpanus MU-unctpymentos B CI/CD.
PaccmaTpuBaemble BOIIPOCHI:

- Hactpoiika uarerpanuu.

- ABTOMaTH3aIus POIECCOB.

- MOHUTOPUHT KayecTBa.

- Ouenka 3()(heKTUBHOCTH MHTETPALIUH.

15

Tema 15. Pabora ¢ UM-uHCTpyMEeHTaMu T€HEpaIu Koa.
PaCCManI/IBaeMBIe BOIPOCHI:

- Ucnonp3oBanue HWHCTPYMCHTOB I'CHECPpAlIUU.

- Hacrtpoiika napameTpoB reHepauuu.

- OLICHKa Ka4yeCTBa CIrCHEPHUPOBAHHOI'O KOAA.

- CpaBHEHHE pa3IMYHBIX HHCTPYMEHTOB.

16

Tema 16. Pab6orta ¢ UI-uHCTpyMEHTaMH OTIAAKH.
PaccmarpuBaembie BOIPOCHL:

- Ucrnionp3oBanue HWHCTPYMECHTOB OTJIA/IKH.

- Hactpoiika napameTpos.

- Onenka 3¢ peKTHBHOCTH.

- CpaBHEHHE Pa3IMYHBIX HHCTPYMECHTOB.

17

Tewma 17. Pabora ¢ UM-uHCTpyMEHTaMu aHaIn3a KoJa.
PaCCMa’I‘pI/IBaGMLIC BOIPOCHI:

- Ucnionb30BaHue HHCTPYMEHTOB aHAIU3a.

- Untepnperanus pe3yabTaToB.

- YnqueHHe KOJa Ha OCHOBC aHaJIn3a.

- CpaBHeHI/IC Ppa3InNYHbIX THCTPYMCHTOB.

18

Tema 18. [Tpumenenne UM niig ontumusanuum koaa.
PaCCMa’IpI/IBaCMLIC BOIPOCHI:




TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

/11
- BrisiBiieHne y3kux Mect ¢ noMoibsio M.
- [IpensioxxeHue onTUMHU3aLMiA.
- Ouenka 3¢ (HeKTUBHOCTH ONTUMU3AIIHIA.
- CpaBHEHHE 10 ¥ [TOCJIE ONTUMHU3AIINH.
19 |Tema 19. Craructuueckuii ananu3 a3¢pdexruBHocTH MU -HHCTpyMEHTOB.

PaccmaTpuBaemble BOIIPOCHI:

- Coop mauHBIX 00 3P PeKTHBHOCTH.

- Craructudeckas o0paboTKa pe3yIbTaToB.
- Busyanuzamust pe3ynbTaTos.

- ®opMyaMpOBKa BEIBOJOB.

20

Tewma 20. CpaBaenne M-uHCTPYMEHTOB pa3pabOTKH.
PaccmarpuBaembie BOIIPOCHL:

- Kputepuu cpaBHeHUs.

- IIpoBeneHNE CPABHUTEIBHOTO AHAIN3A.

- UnTepnperanus pe3yabTaToB.

- OGocHOBaHNME BEIOOPA MHCTPYMEHTA.

21

Tema 21. Kelic: renepanus koaa st ML-naiinnaiina.
PaccmarprBaeMbie BOTIPOCHI:

- AHanu3 3ama4u.

- 'enepanus xona ¢ ucnonb3zoanvem M.

- O1eHKa KadecTBa.

- OnTuMu3anys U OTiaajaKa.

22

Tema 22. Keiic: U-ananu3 koaa TpaHCIOPTHOM CUCTEMBI.
PaccmaTprBaemble BOTIPOCHI:

- AHanu3 peabHOro Keiica.

- [Ilpumenenue MM -nHCTpYMEHTOB aHaIU3a.

- BeisiBnenune npotGiiem.

- @opMyIMpPOBKA pEKOMEHIALNH.

23

Tema 23. [Ipumenenue metonos M -ontumusanuu B pazpaboTke.
PaccmarpuBaembie BOIPOCHL:

- Peasnzanus ontuMusanuu.

- Onenka 3¢ dexkTuBHOCTH.

- UHTerpanus B npouecc pa3paboTKH.

- CpaBHEHHE C pyYHOH ONTUMU3ALIKEN.

24

Tema 24. ABTOMaTryeckas mpoBepKa KadyecTna koja ¢ nmomoibio NN.
PaccmarpuBaembie BOIIPOCHL:

- Hactpoiika aBTOMaTH4ECKON IIPOBEPKHU.

- MHTerpamnus B nporecc pa3paboTKu.

- MHtepnperanus pe3ysibTaToB.

- Yiy4ieHue npoieccoB Ha OCHOBE Pe3yJIbTaTOB.

25

Tema 25. O6ocHoBanue npuMmeHeHust AutoML B TpaHCTIOPTHBIX 3a/1adax.
PaccmarpuBaeMbie BOIIPOCHL:

- AHanu3 TpaHCHOPTHOM 3a7auu.

- Beibop AutoML-pereHus.

- O6ocHOBaHME BBIOODA.

- [loaroroBka 060CHOBAHMS I CTEHKXOJIICPOB.

26

Tema 26. Agantanus AutoML nist TpaHCHOPTHBIX 3a/1a4.
PaccmarpuBaembie BOIPOCHL:

- AHaiM3 cienu(UKN TPAaHCTIOPTHOM OTpaciIy.

- Ajantanus alropuTMOB.




TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

/1
- OHeHKa Ka4eCTBa aTalITUPOBAHHOT'O PEILICHUS.
- I/IHTCFpaIII/ISI B TPAHCIIOPTHBIC CUCTEMBI.
27 |Tema 27. CTaTUCTUYECKUI aHATU3 IAHHBIX B TPAHCIIOPTHBIX MPOEKTAX.

PaccmarpuBaembie BOIIPOCHL:

- [IpuMeHeHne CTaTUCTUYECKUX METOJIOB.
- AHaIM3 TPAHCTIOPTHBIX JAHHBIX.

- ®opMyaMpOBKa BEIBOJOB.

- Busyanuzamust pe3ynbTaToB.

28

Tema 28. UnTerpanus M-uHCTpyMEHTOB B pa3paObOTKy TPaHCHOPTHBIX CUCTEM.
PaccmarpuBaembie BOIIPOCHL:

- Hactpolika HHCTpYMEHTOB.

- HTerpanys B Mpoueccsl.

- MonuTtopuHr 3G (eKTHBHOCTH.

- OrneHKa pe3ynbTaToB.

29

Tema 29. KoMiuiekCHbIN IPOEKT: aHAIUTUKA U IPOEKTUPOBAHUE.
PaCCManI/IBaeMBIe BOIPOCHI:

- ©opMyaMpoBKa 3aJa4u ¢ UCHOIb30BaHUuEM MI-UHCTpYMEHTOB.

- Br16op MeTOZ0B M HHCTPYMEHTOB.

- IIpoexTupoBaHue naiminanza.

- [InanupoBaHue HTaroB pabOTHI.

30

Tema 30. KoMIIeKCHBIN MPOEKT: peanu3alius.
PaccmaTtpuBaeMble BOIIPOCHI:

- Peannzauus ¢ ucnonszoBanueM MM -uHCTpyMEHTOB.

- [IpuMeHeHne CTaTUCTHIECKOTO aHAIIN3a.

- [IpoBepka rumotes.

- OnTuMu3anus 1 OTiIaaKa.

31

Tema 31. KoMiuiekCHBIN IPOEKT: aHAIU3 U 0OOCHOBAHHUE.
PaccmarpuBaembie BOIPOCHL:

- AHanmu3 MOMyYEHHBIX Pe3yIbTaTOB.

- Craructudeckoe 000CHOBaHHE PELICHUH.

- ®opMyIMpOBKa BBIBOJIOB U PEKOMEHIALIU.

- [logroroska uToroBoro oT4éTa.

32

Tema 32. KoMIIJIEeKCHBIN MTPOEKT: 3aIlUTA.
PaccmaTpuBaemble BOIIPOCHI:

- [logroroska npe3eHTanum.

- 3amurTa nmpoekTa.

- JleMoHcTpanus ucnonb3oBanus MI-uHCTpyMEHTOB.
- O6CyXIeHHEe PE3yIbTaTOB.

4.3. CamocrosiTenbHas padoTa 00y4YaroIuXCs.

/o

Bun camocrositensHoi# paboTh

Pabora ¢ JICKIIUOHHBIM MAaTCPUATIOM U JIOTOTHUTEIIBHOMU HHTCp&TypOﬁ.

Wzyuenue noxkymentauuu no MMN-uHcTpymMeHTaM pa3paboTKu.

HO}IFOTOBKa K IPAKTUYCCKUM 3aHATHAM U BBIIIOJTHCHHUE JOMAITHUX 3a)IaHI/II>'I.

CaMocCToSTeNbHOE HCCiIeqoBanue MeTon0B N -orruMusanmm.

gl | W N[

N3yuenne meronos MH-ananusa kona.




No .
Bun camocrositensHOM paboTh
/1
6 |BrImomHeHNE KOMIUIEKCHOTO MPOCKTA
7 |IloaroroBka K MpOMEKyTOYHOM aTTeCTAllMU U TEKYLIEMY KOHTPOJIIO.
8 | BrimonHeHne KypcoBoi paboTHI.
9 | IloaroroBka K MPOMEXYTOYHON aTTeCTaLUH.
10 | [ToaroroBka K TEKyIieMy KOHTPOJIIO.

4.4. IlpuMepHbIi IEpeYeHb TEM KypCOBBIX padoT

Ponb  MCKyCCTBEHHOrO0  WHTEJIEKTa B  COBPEMEHHOH  pa3paboTke
MPOTPaMMHOT0 00ecTieYeHus

KitoueBble acniekThl: 0030p M -UHCTpYMEHTOB 1151 HOAAEPKKH pa3padOTKH;
HaIlpaBJEHUsl NMPUMEHEHHUs (reHepauusi, OTJIajiKa, aHalIW3, ONTUMU3ALMS KOJa);
ATUYECKHE acleKThl ucrosib3oBanus MU B paspabotke.

CratucTruieckuil aHaln3 JaHHBIX B 331a4ax MU: meToasl u npuMeHeHne

KiroueBble  acCIEKThl: OCHOBHBIC CTAaTHCTHYECKHE MCTOAbI, AaHAJIU3
pacnpeneneHHﬁ; CTaTUCTHYCCKHC KpUTCPHUHU JJIsA CpaBHCHHA MOI[CJIGﬁ;
BHU3yaJIn3allyd CTATUCTUYCCKUX PC3YJILTATOB.

IIpoBepka cTaTUCTHUECKUX TUIIOTE3 MPU OLieHKE KauecTBa U -pemennii

KiroueBble acnekTsl: HyleBas W albTEPHATUBHAS THUIIOTE3bI; YPOBEHB
3HAYMMOCTH U p-3HayeHue; t-tect, xu-kBaapaT, ANOVA; npuMeHeHne npoBepKu
rumnotes3 B 3agavax MU.

CpaBHUTEIBHBI  aHalU3  AJITOPUTMOB  MAIIMHHOTO  OOyYEeHHS  C
HICIOJIL30BAHNEM CTAaTUCTUYCCKUX TECTOB

KnroueBble acnekThl: METOABI CPAaBHEHUS AJTOPUTMOB; TECT Y MIIKOKCOHA,
Tect MakHemapa; kpocc-Banmaanusi; WHTEPIpETAlMs pPe3yJIbTaTOB U BLIOOP
ONITUMAJILHON MOJEJIN.

Metons U-onTuMu3zanuu B pa3paboTKe MpOrpaMMHOI0 00ecrieueHus

KitoueBble acreKThl: TEHETHYECKHE AaJITOPUTMBI; TPaIUEHTHBIE METOJIbI;
ABOJIIOIIMOHHBIC CTPATETUH; ONITUMHU3AITUS THIIEPIIapaMeTPOB MOJICIICH; CpaBHCHHUE
3 PEKTUBHOCTH METOIOB.

Kpurepun u metpuku kayectsa kona B M -cucremax



KiroueBble acIEKTHI: OIpCACIICHNEC Kauc€CTBa KOAd, MCTPHUKH KadCCTBa,

ABTOMATHYCCKasi OLICHKA Ka4YCCTBA; YIIYUIICHUC Ka4CCTBA KOJda C UCIIOJIb30OBAHUEM
nn.

Meronsr MM-ananusa kxoja i IOBBILICHHMsS KadecTBAa IPOrPAMMHOIO
oOecrieueHus

KiroueBble acCHeKkThl: CTaTUYECKMM W JUHAMHMYECKHHA AaHAIA3 KOoJda ¢
ucnonp3oBanueM MU; BbIsBIEHUE YS3BUMOCTEH M OMIMOOK; UHCTpyMeHThl M-
aHaJv3a; UHTEpIpeTaus pe3yJIbTaToOB.

['enepanys mporpaMMHOr0 KoJia ¢ MOMOIIbIO OOJBIINX S3bIKOBBIX MOJENEH
(LLM)

KiroueBble acnekThl: MOAXOJbl K I€HEepaluuu KojAa; reHepanus (QyHKUIUH,
KJIACCOB M TECTOB; OLIEHKAa KAayeCTBa CTEHEPUPOBAHHOIO KOJA; OTPaHUYEHUS U
PHUCKH.

Otnanka konaa ¢ ucnoias3oBanueM M-nHCTpyMEHTOB

KittoueBble acIeKThI: aBTOMAaTUYECKOE OOHAPYKEHUE OITUOOK; MPEJIOKEHHUE
ucnpasieHnil; nHCTpyMeHTsl M -otinanku; narerpanus MU-otnanku B npouece
pa3paboTKH.

O6ocHoBanue BbIOOpa W anmanrtanus AutoML-pemenuit mox cnenuduxy
3a1a4u

KitoueBbie acniekThl: KpuTepuu Beibopa AutoML-anroputMoB; 000CHOBaHUE
Croco0OB MPUMEHEHHUS;, afanTaIus u npeoopazoBanue AutoML-pemenuit; oreHka
3 PEeKTUBHOCTH.

Apanrainys aJrOpUTMOB MAIIIMHHOTO OOyYeHHS C yYETOM IPEIMETHOM
o0JacTu

KitroueBbie acieKThI: TIOJXOBI K aalTaI[ii aTOPUTMOB; YUET CIICITUPUKA
OpeIMETHOW O00JIaCTH; MHTErpalus OKCICPTHBIX 3HAHHUH, MOIU(pUKALIHS
AJITOPUTMOB; OIICHKA Ka4yeCTBa.

Craructuueckoe obocHoBanue s dexruBnoctu MU -penennii

KitoueBble acleKThI: pOJb CTATUCTHKA B OOOCHOBAaHWUW PEIICHMIA,
CTATUCTHYECKHUE METOJIBI OLICHKU 3(P(HEKTUBHOCTH; HHTEPIIPETAIUS PE3YyJIHTATOB;
(dbopMyIMpOBKa BHIBOJIOB U MIPE3EHTAIIM 000CHOBAHUM.



Wuterpanms UU-unctpymenToB B npouecc pazpadbotku u ClI/CD-nainnaiiHbl

KiroueBble acnekTbl: METOJbl MHTErpalyyd; aBTOMATHU3alMs IPOLIECCOB
pa3paboTKH; MOHUTOPHUHT KayecTBa; OlleHKa 3((HEKTUBHOCTH MHTETPALINN; KEHCHI
YCIICIIHOM MHTETPALUH.

OHCHKa KadyCCTBa I/H/I—reHepI/IpyeMoro Koga: MCTPUKHU U MCTO/bI

KiroueBrle acCHEKThI: MCTPUKHN OHLCHKH Kad€CTBA, CPABHCHUC C KOIAOM,
HallMCaHHBIM  4YCJIOBCKOM, 0e30IMacHOCTh | Haﬂé)KHOCTB; ABTOMAaTH4YCCKas
BalIMAaWA; YIYIIICHUC Ka4CCTBA.

[Tpumenenue MU B pa3paboTKe TPaHCIIOPTHBIX CUCTEM: KEHC-aHaIu3

KiitoueBble acmeKThl: aHaIU3 pealbHBIX KelcoB; npumeHeHne NN nid
pa3pabOTKU TPAHCIOPTHBIX CHUCTEM; YCICUIHbIE MPAKTUKU U YPOKH; creruduka
TPAHCIIOPTHOM OTpacCu.

[lepcnextuBbl pazutus MM-MHCTpyMEHTOB pa3palOTKH MPOTrpaMMHOIO
obecrieueHus

KiroueBble acniekThl: TpeHpl pa3BuThs M-MHCTPyMEHTOB; HOBBIE ITOIXO/IbI
K TEHEepalMyd W aHaliu3y KoJa; HHTerpauuss ¢ OOJayHbIMH IUTaT(oOpMaMu;
ATUYECKHUE U ITPABOBBIC ACIIEKTHI.

[IprumMeHeHne CTaTUCTUYECKUX METOJ0B JJIs1 aHAJIN3a TPAHCIIOPTHBIX JAaHHBIX
B MM -tipoekTax

KitoueBbie acmekThl: 3arpy3ka U mpeao0paboTka TPaHCIOPTHHIX JTaHHBIX;
pacu€T CTaTUCTHUYECKUX IIOKa3aTesield; MNpOBEpKa THUMOTE3; BU3YAIM3AUA U
WHTEPIPETALNS PE3YIBTATOB.

CpaBHenune UM-MHCTpYMEHTOB reHEpaluy, OTJIAIKU U aHalli3a Koja

KinroueBble acmeKThl: KPUTEPUM CPABHEHUS;, MPOBEIACHUE CPABHUTEIHHOTO
aHajM3a; UHTEpIpeTalusl pe3yabTaToB; 000CHOBaHHUE BbIOOpA MHCTPYMEHTA JIs
KOHKPETHOM 3a/1a4H.

ABTOMaTHYEeCKas NpoBepKa KaydecTBa koja ¢ momoiubto MU: mMetonbl u
UHCTPYMEHTHI



KiroueBble aclieKThl: HACTPOiiKa aBTOMAaTUYECKON NMPOBEPKHU; UHTETpalus B
nporecc pa3padOTKU; MHTEPIPETalys Pe3yNbTaToB; YIyYIIeHHE MPOLECCOB Ha
OCHOBE Pe3yJIbTaTOB.

KoMriekcHpIli  TIpoekT: pa3pabotka HMMU-pemieHus ¢ CTaTHCTHYCCKUM
000CHOBaHHEM

KitoueBble acmekThl: (QopMynmmpoBKa 3amadd; BBIOOP METOAOB |
WHCTPYMEHTOB; IPOSKTHPOBAHUE MANIIIaliHa; peau3aIus ¢ UCIoab30BanueM M-
WHCTPYMEHTOB; CTaTUCTHUYECKUN aHaIu3 W MPOBEpPKA THUIIOTE3; ONMTHUMH3AIUS H
OTJaJKa; MOArOTOBKA HTOIOBOr'0 OTYETA U 3allUTa.

5. llepeyeHb wU3MaHUN, KOTOPHIE PEKOMEHIYETCA MCIOJb30BATh IPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).
Ne
/11
1 «3o0mkuH, A. JI. MamuaHO- https://reader.lanbook.com/book/494981#110
OPUCHTHUPOBAHHLIC A3bIKH
nporpamMMupoBaHus B cepe
HCKYCCTBCHHOI'O MHTCJIJICKTA : yqe6Hoe
rmocooue st CITIO / A. JI. 30akuH. —
Cankr-IlerepOypr : Jlans, 2025. — 168 c.
— ISBN 978-5-507-52466» (3onkuH, A. JI.

MammHHO-OpUEHTUPOBAHHBIE SI3bIKU

bubmmorpaduyeckoe onucanue Mecro nocryna

IpOrpaMMHUpPOBaHUs B cepe
UCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe
noco6ue st CITO / A. JI. 3o51kuH. —
Cankr-IlerepOypr : Jlans, 2025. — ISBN
978-5-507-52466-2. — TekcT :
AJIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/494981 (nata
oOpatenus: 16.09.2026). — Pexum
JIOCTYTIA: /111 aBTOPU3. TOJIb30BaTENEH. —
C. 110.).

2 | «[enucosa, O. A. llupposusanus https://reader.lanbook.com/book/513474#41
00pa3zoBaHus: HEHPOCETH U UCKYCCTBEHHBIN

MHTEJJIEKT B 00yUeHuH : yueOHoe rnocodue
11t By30B / O. A. JlenncoBa. — CaHKT-
[TeTepOypr : Jlans, 2026. — 104 ¢. — ISBN
978-5-507-54007-5» ([lenucona, O. A.
Ludpouzamms 00pazoBaHus: HEHPOCETH U
MCKYCCTBEHHBII HHTEJUICKT B OOYYCHUH :
yuebHoe nocobue ais By30B / O. A.




Henuncosa. — Cankr-IletepOypr : Jlans,
2026. — ISBN 978-5-507-54007-5. —
Texcrt : anexTpoHHbIH // JIaHb : 3IEKTPOHHO-
6ubmmoreuynas cucrema. — URL:
https://e.lanbook.com/book/513474 (nara
obpamenus: 16.09.2026). — Pexum
JIOCTYTIA: JIJISl aBTOPHU3. TIOJIb30BATENICH. —
C.41.).

6. IlepeueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCS IPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

https://habr.com/ru - 6a3a 3naHwmii B BUje cTateii, 0030poB

http://library.miit.ru/ - 27eKTpOHHO-OMOIUMOTEYHAS CHUCTEMa Hay4YHO-
TexHuueckor oubdmmoreku MUNT

https://superset.apache.org/user-docs/intro/#documentation — nokymeHTarus
Apache Superset

https://www.postgresgl.org/ - opunmansuas crpanuna PostgreSQL

https://yandex.cloud/ru/docs/datalens/ - odwunmanbHas JTOKyMEHTAIHSI
Yandex Datalens

https://docs.docker.com/ - obunmanshas qokymenTaius Docker

https://www.metabase.com/docs/latest/ - odwuimanbHas AOKYMEHTAIUs

Metabase

https://tableau.pro/ - odunmaneusii caiit Tableau ¢ Jy4muMu MpaKTHKAMU
MPOEKTUPOBAHMS 1aIOOPAOB

https://revealthedata.com/blog/ - brmor o Busyanm3anum maHHbBIX U BI-

cUCTEMax

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MporpaMMHOr0 oOecredYeHus, B TOM 4YHUCJE OTEUYECTBEHHOTO IPOU3BOICTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

MS Office (Excel, Word, PowerPoint)
Apache Superset

Yandex Datalens

Metabase

PostgreSQL

Docker

Apache Airflow

Bbpay3zep Chrome / SIunexc Opaysep
Draw.io



8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

KommneroTep npenogasarens ¢ 10CTynoM K cety MaTepHer

KoMmbioTepsl CTyA€HTOB ¢ YyCTaHOBJIEHHBIM Python-okpyxkenuem wu
Ta0JIMYHBIM IPOLIECCOPOM

Joctynm k y4eOHO#N 0a3e COOBITHMHBIX MTaHHBIX WU HKCICPUMEHTATHLHBIM
BBIOOpKaM

Hoctyn k PostgreSQL u BI-cucteme 1151 BU3yanu3anuu pe3yibTaToB

Hoctyn k obmayHOM BUPTyaJlbHOM MamuHe win Docker-koHTelHepam s
BOCIPOU3BOJMMOI0 aHAIU3a

[IpoekTop u 3KpaH I IPOEKTOpa

Mapkepnas nocka

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

KypcoBas pabota B 5 cemectpe.
DK3aMeH B 5 ceMecTpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OrneHOYHBIE MaTepUaNIbl, IPUMEHSIEMbIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

PYKOBOAMTENH 00pa30BaTENbHOM
IPOrpaMMBl

CoracoBaHo:

Hupexrop
Hupekrop LIC IT - nporpamm BUII

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

O.b. IIponeBuu

J.B. [TapunoB
O.b. IIponeBuu

J1.B. ITapunos



