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1. Ilepeyennb

IJIAHMPYEeMBbIX

pe3yJbTaToOB

oﬁyqe}mﬂ mo AUCHHUIIJINHE,

IUIAHMPYEeMBbIMHU Pe3yJIbTATAMH OCBOEHHUSI 00Pa30BaTEILHOM MPOrpaMMbl

[Ipouecc u3yuyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux kommnereHnuit OII BO

" OBJIAICHUC CIICAYIOIUMU PE3YJIbTaTaMU O6y‘lCHI/I51 IO JUCIHUIIIINHEC!

Kon n naumenoBanue Kon u [lepeueHs IIaHUPYEMBIX PE3yIbTATOB O0YUEHUS 1O
KOMIIETEHIIUU HAalMEHOBAaHHE JUCLUIIIINHE
WHJUKaTOpa
JOCTH>KECHUS
[1K-3 IIpoexrupoBanue | I1K-3.1 3HaeT
KOMIIBIOTEPHOTO Crnoco6eH k TEXHUUYECKYIO TOKYMEHTALMIO Ha KOMIIBIOTEPHOE
MPOrPaMMHOTO pa3paboTke MpOrpaMMHOE 00ecIeueHre ¢ UCIOIH30BAHUEM
obecrnieueHus TEXHUYECKOU CYIIECTBYIOLIUX CTaHJAPTOB
AOKYMCHTAlIUU ymeer
Ha pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTALUIO HA
KOMIIBIOTEPHOC | koMITbIOTEPHOE MPOTPaMMHOE 00eCIIeUeHHE C
[IPOTPaMMHOC | ycrOaBp30BaHUEM CYIIECTBYIOIINUX CTAaHAAPTOB
obecrieyenue ¢ BJIajeeT HABbIKAMH
MCHONB30BAHNC | yappikamu pa3spaboOTKH TEXHMYECKOH JOKyMEHTAIIMH Ha
M KOMITBIOTEPHOE MPOTPaMMHOE 00ECTICUEHHE C
CYHWECTBYIOUHN | yyeronp30BaHMEM CYIIECTBYIOMUX CTAHIAPTOB
X CTaH/IapTOB
[IK-3 [Ipoexruposanue | I1K-3.2 3HaeT
KOMIIBIOTEPHOTO Brinonnser KaK BBITIOJIHATH IpoeKkTupoBanue bJ[
MIPOTPaMMHOTO NPOCKTUPOBAH | ymeeT
obecrieyeHus e 0a3 NaHHBIX | BRIMOITHATS MIPOEKTHpOBaHUE 0a3 JaHHBIX
BJIa/IeeT HABBIKAMH
HaBbIKAMU TPOEKTUPOBAHUA 0a3 JaHHBIX
I1K-3 [IpoexrupoBanue | [1K-3.3 3HaeT
KOMIIBIOTEPHOTO Brinonnsier KaK BBITIOHSTH MPOCKTUPOBAHUE MPOTPAMMHBIX HHTEP(EIHCOB
MIPOTrPaMMHOTO NPOCKTUPOBAH | ymeeT
obecreueHust ne MMPOEKTUPOBATH IPOrPaMMHBIE HHTEP(HEHUCHI
HPOTPAMMHBIX | g yajeeT HABBIKAMHE
uHTEepdeiicoB

NPOEKTUPOBAHKE MPOTPAMMHBIX UHTEp(eiicoB

2. HepequL OICHOYHBIX CPEACTB IO TUCHHUIIIMHE

OrneHO9HOE CPEACTBO
£ | Kox HWHJIUKaTOPOB ! pen
3 TIPOBEPKU PE3YIbTATOB
No HaumeHnoBaHue pasaeiia/TeMbl S JIOCTUKEHUS
5 . JOCTHKEHUS] HHIIUKATOPOB
O KOMIICTCHITHH KOMIETEHIINHI
1. |1 paznen. OcHOBHas 4yacTh
IK-3.1, TIK-3.2, T
1.1. |Pa3paborka UH-arenTOB 6 K-3.3 eet
[IpoMexyTouHas aTTecTauus 3a

COOTHECCHHbIX




3. OueHoYHbBIE CPeICTBA (OLEHOYHbIE MATEPHAJIbI)

IIpumepHsIi
MIPOMEKYTOUYHON aTTECTaluN

NepeyeHb

OLCHOYHBIX CPCACTB  IJId

TCKYWICTO  KOHTPOJA  YCIIEBACMOCTHU

Ne |HammenoBaHue
/Tl | OLEHOYHOTO CPEJCTBA

Kpartkas xapakrepuctuka
OLICHOYHOTI'0 CPEACTBA

I[pencTaBieHne OIIEHOYHOTO CPE/ICTBA B
donne (OneHOYHbIE MaTEPHAIIBI)

Texyuuii KOHTPOJIb

JIJ1st o1ieHKM 3HaHUM

1 Tect Cucrema DoH TeCTOBBIX 3aJJaHUI
CTaHJapTU3UPOBAHHBIX
3aJIaHHH, TT03BOJISIONIAs
aBTOMAaTU3UPOBATH
MPOLEAYPY U3MEPEHUS
YPOBHS 3HAHUW U YMEHUU
oOyyarorerocs.
JIJ1st onieHKHM yMeHH#
JI7151 O1IEeHKH HABBIKOB
[IpomMexyTOoUHasl aTTecTanus
2 3auer CpelicTBO KOHTPOJIS IlepedyeHb BOIPOCOB K 3a4ETy

YCBOEHHUS y4eOHOTO
MarepHuaa MpakTU4eCKUX 1
CEMHUHAPCKUX 3aHITUH,
YCHEUIHOTO MPOXOXKICHUS
IIPAKTUK U BBIIIOJHEHUS B
MIPOLIECCE ATUX MPAKTUK
BCEX Y4eOHBIX IOPYUEHUH B
COOTBETCTBUU C
YTBEPKJICHHON
porpaMmMon ¢
BBICTABJICHUEM OLIEHKU B
BUJIE «3aYTEHOY,
«HE3aUYTEHOM.

4. IlpuMepHbIil (POHI OLEHOYHBIX CPEACTB /JIs1 MPOBEJEHUS] TEKYLIero KOHTPOJISI U MPOMEKYTOYHOM
arrecTanuy o0y4awIuxcH no aucuuminie (Mmoay.arw) '"Paspadorka UU-arenToB"

prnepuble OUCHOYHbIE Mamepuaibl onsa meKyuieco KOnmpoJisa ycnesaemocmu

3HAHUA
1. Bbl BeIKaThIBaeTe areHTta B KoHTeiHepax. Kak Oe3omacHee Bcero mnepefarb KIIOUM MoOJENeH U

BHemHuXx API?

A) 3amuTh B UICXOAHBIN KOJ U coOpaTh 00pa3

B) [lepenaTth ito4n B MOJIb30BATEIHCKOM 3aIpoOCe

C) Xpanuts B cexper-MeHepxepe/Cl U MHKEKTUTh KakK IepeMeHHbIE OKPY>KEHUS MPU JeTIoe

D) IlonoxuTh .env B peno3uTOpHii

Ortser: C

2. WHcTpyMeHT «reHepauus oTyéra» 3aHUMaeT 2—3 MHHYThl. Kak clipoeKTHpoBaTh BBI30B, UTOOBI HE

6moxupoBath arenta u UI?

A) CraBuTtsh timeout=0

B) Bosspamats job id u craTyc; onpoc/BeOXyKu Ui TOTOBHOCTH pe3ysbTaTa

C) IloBbicuTh TEMIIEPATYPY

D) 3anpeTtuts HUHCTPYMEHT

Otset: B

3. Ioaxmouaere send payment. UTo U3 HIXKE — JBE 00s13aTeNbHbIE MEPBI HA CTOPOHE cepBepa’
A) Banmnanus mapametpoB u 6u3Hec-mpaBuil Ha 69keH e (cymma >0, BamoTa U T. 11.)



B) JlorupoBath TOKEHBI B SBHOM BUJE ISl OTJIAJIKU

C) Ponesoii konTposn/allow-list s BezoBa nactpymenta (RBAC/ABAC)
D OtkitounTh ayauT, 4TOOBI YCKOPUTH OTBETHI

OtBeT: A, C

4. HyXHO MOHSATH, TJ€ TepsAETCs MPOU3BOAUTENHLHOCTh. UTO BbI BHEApUTE?
A) CTpykTypHpOBaHHBIE JIOTH C trace-id Ha marn: mpomnT — tool call — tool result
B) MeTpuku 1aTeHTHOCTH M YaCTOThI OIMIMOOK MO KaXJA0My HHCTPYMEHTY
C) Jloru Tonbko Ha ypoHe DEBUG 6e3 id

D) Cxpunmotsr Ul

OrBet: A,B

5. Kak 3acTpaxoBathCsi OT perpeccuii kKauecTBa 0 BhIKaTa?

A) Perpeccuonnsie eval-Habops! (golden prompts) + aBTonpoBepka

B) Pereii moros ¢ Mokamu uHCTpyMeHTOB B CI/CD

C) PyuHoii mpocMOTp mapsbl AUAIOrOB

D) YBenn4nTh OKHO KOHTEKCTA «Ha BCAKUM CITydai

OtBetr: AB

YMEHU A

6. CooTHECUTE 3JIEMEHTHI U ONMCAHUSA:

1. Bexropaoe xpanunumie (FAISS/pgvector/...)
2 JSON Schema 1t ”HCTpYMEHTOB

3. [ToroxoBas Beimava (SSE/WebSocket)

4 DKCMOHEHIUANBHBIN 09k0(dd ¢ KUTTEpOM

A) VnkpemeHTaNbHask 10CTaBKa TOKEHOB MOJIb30BATEIIO
B) Banupauus u ctporas TUIM3alus mapaMeTpoB BbI30BA
C) YcroitunBOCTh K BpeMeHHBIM cOosim/mumuTtam API

D) Iouck Ommxkaitmux BektopoB st RAG

[TpaBunbHbI opsaok: 1-D, 2-B, 3—-A, 4-C.

7. PaccraBbTe maru:

A) Onucarb JSON-cxeMy nmapamMeTpoB U 3apeTUCTPUPOBATh MHCTPYMEHT B paHTaliMe areHTa
B) Hammcats end-point cepBepa ¢ Banuaauei/uaeMnoTeHTHOCTBIO

C) 1o0aBUTH B CUCTEMHBIH MTPOMIIT MIpaBUiIa BHI30BA U HETaTHBHBIE TIPUMEPHI

D) IIporHats ckBO3HBIC TECThI/3Ba)I ¢ MOKaMu API

OtBe: B—- A —-C—D

8. Bepno nmu yrtBepkaenue: eciau nepemenHas APl KEY ne 3anmana, ckpunt ynanér ¢ KeyError u
CTPOKY missing HEe HareyaTraer

import os

print(os.environ["API KEY"])

print("missing")

Otset: Bepno

9. BepHo nm, uTo mporpamMmma BeiBeeT invalid
from pydantic import BaseModel, EmailStr, ValidationError
class Input(BaseModel):
email: EmailStr
try:
Input(email="not-email")
print("ok")
except ValidationError:
print("invalid")
Otset: Bepno

10. BepHo 11, 94TO B pe3yIbTaTe BHIMOJHEHHUS TIPOTPaAMMBbI
import asyncio
async def long():



await asyncio.sleep(0.2)
async def main():
await asyncio.wait_for(long(), timeout=0.1)
asyncio.run(main())
npousoiiét asyncio.TimeoutError
Otset: Bepno

HABBIKH

11. Oxno moxemu — 32 000 ToxeHoB. Cucremuble U dev-uHcTpykiun — 2 200; HOBBIM 3ampoc —
600; BctaBka 3 RAG — 5 500; Hy>xHO octaBuTh 3amnac Ha otBeT 2 000. B ucropun — mno 1 400 TokeHOB Ha
coobmienue, nx N mtyk. KakoBo MmakcumansHoe N?

Pacuér: 32 000 — (2 200+600+5 500+2 000)=21 700; 21 700/1 400 = 15.5 — Gepém 1eI0€ BHU3.

Otser: 15

12. 3a ceccuto copepmieHo 180 BBI30BOB HHCTPYMEHTOB, W3 HHX 12 3aBEpIIMIUCH OIIMOKOM.
VYKaXuTe IpOLEHT YCHEIIHbIX BEI30BOB (OKPYTJIUTE JI0 LIEJIBIX )
Otsert: 93

13. Ha3Banue mnoaxosma, B KOTOPOM areHT 4epeayeT pacCyXICHHs M JeHCTBUA ¢ HaOIIOJEHUAMH,
pelas 3aj1a4y nomaroBo (0IHO CJI0BO)
Otset: ReAct

14. BepHo 1, 4TO KOJ
from concurrent.futures import ThreadPoolExecutor
def f(x): return x*x
with ThreadPoolExecutor(max workers=1) as ex:
res = list(ex.map(f, [1,2,3,4]))
print(res)
BBITOJTHSET 3a/1a4H MAPaLIEIbHO U YTHIH3UPYET HECKOJIBKO MOTOKOB
Otset: HeBepHo

15. BepHo 11, 4TO B pe3yJIbTaTe BBIIOJIHEHUS [IPOrpaMMBbl
seen=set()
def create_invoice(req_id):

if req_id in seen: return "dup"

seen.add(req_id); return "ok"
print(create_invoice("X")); print(create_invoice("X"))
Ha DKpaH MOMaayT JIBe CTPOKU — ok u 3areM dup
Otset: BepHo

Ilpumepnvle oyenounvle mamepuansl
0J151 NPOBEOEHUS NPOMENHCYMOYHOU ammecmayuu (3auem, IK3AMeH)
nO UMo2am 0ce0eHus OUCUUNIUHBL (MOOY/IA)



1. [TonsTHe uckyccTBeHHOro MHTesUIekTa. [IpobiemaTtuka 3ana4 uckycctBeHHOro uHremwiekra (MN).
OcHoBHBIE HampaBleHHs HccieaoBannii B oomactu NN.

2. MoaennpoBaHue 3BpUCTUYECKUX METONO0B. buonornueckoe Hanpasienue M. I'enernueckue
QITOPUTMBI U UX Ha3HaueHue. HeHpoHsI U UX MOJEINPOBAaHUE.

3. O6mas cxema reHeTHYECKOrO alropuTMa.

4. MonenpoBaHie MyTalluu U KPOCCOBEPA B FTEHETUYECKOM aJITOPUTME.

5. AKTUBHBIC ¥ TTACCUBHBIC METO/IbI TTONTydeHUs 3HaHUi. Meton Jlendu u3ydenus npeaMeTHON
obacTH.

6. Cucrema 3HaHM. Moaenu npeacTaBiaeHus 3HaHUM: Jorudyeckre Moaenu. [lonarue o HeueTkou
JIOTHIKE.

7. Cuctema 3HaHMN. Mojenu npeacTaBiaeHus 3HaHUH: pperiMoBas U MPOTyKIIHOHHASI.

8. Cucrema 3HaHuil. Mojenu npeCTaBlIeHNs 3HAHUN: ceMaHTU4ecKue cetu. Tezaypyc u ero
ucnonb3zoBanue B M. MammHHOe npeacTaBieHue 3HaHUM.

9. 3agaua pacnoznaBanusi o06pa3zoB B M. JIMHrBUCTUYECKUN U T€OMETPUUECKUNA TOIXO.

10. 3amaua pacno3naBanusi o0pa3oB B M. Metoasl knaccudukarum.

11. 3agaua pacrnoznaBanus oo6pazoB B M. Metozpl KitacTepu3alium.

12. IIpeacrapienre 3HaHUA O TPEIMETHON 00J1acTH B BUE (aKTOB M MpaBuil 0a3bl 3HaHMi [Iposora.
13. A3k [Iposor, crpykrypa u Metoasl noctpoeHus nporpamm. Cpena ssbika [Iposor.

14. Crannaptaeie npeaukathl [Ipomora. PazpaboTka uaTepdeiica B mporpammax Ha IIposore.

15. Coucku 1 UX UCHOJIb30BAaHUE B JIEKIAPAaTUBHOM MPOrpaMMHUpOBaHuU. Vicnosib3oBaHuEe CIMCKOB B
nporpammax Ha IIposore.

16. OcHOBHBIE MO/I€]I HEUPOHOB — MOJIEJIH MEPCENITPOHA U CUTMOUAAIIBHOTO HEHpPOHa.

17. OcHOBHBIE MO/IENI HEUPOHOB — ajanaiid, nHcTap-oyrcrap, WTA, Mmonens Xeb0a,
CTOXaCTHYECKasi MOJIETb.

20

18. Ilonsatue HelipoHHOM ceT. OCHOBHBIE BU/IbI HEHPOHHBIX CETEN M MX UCIOJIb30BAHUE B CUCTEMAX
NW. Cnyuaitnbie cetu. baiicoBckue cetu u cetu [letpu.

19. OGyuyeHne HEMPOHHOMN CETH.

20. DxcnepTHbIe crucTeMbl. O0IIas XapaKTEPUCTHKA, CTPYKTYpa M OCHOBHBIE DJIIEMEHTHI SKCIIEPTHBIX
CHCTEM.

21. DxcneprHble cuctembl. UHTemekryanpabie nHpopmarmonasie DC. [Tonsartue o UA L.

22. OkcneptHbie cuctembl. Knaccudukanus IC no HazHaueHnto. OCHOBHBIC HAIIPABIICHUS
npwioxenus DC. Knaccudukarus IC mo Mmerogam moCTPOCHHUS.

23. UnxeHepus 3HaHU. MeTox MO3roBOro mrypma.

24. Knaccudukaius KOMIBIOTEPHBIX CpeacTB pa3pabotku cucteM MU, Ponb mporpamMmmupoBanus B
pPa3BUTHHU METOJIOB MPEACTaBICHUS 3HAHUI. ATEHTHBIE CUCTEMBI

25.IIporpammupoBanue B sizbike [Iposor. Mcnonb3zoBanue pexypcuu B mporpammax Ha I[Iposore.
26. IIpencraBiieHue O O JOTUYECKOM M (PYHKIIMOHAJIBHOM MPOrpaMMHUpoBaHuU. SI3bik Jluc.

Temwt nucomennvix padom (3cce, peghepamot, Kypcoswvie padomast u op.)

WU u 6yayuiee paboThl: U3MEHEHHE OTPACIIE U HaBBIKOB

WU n yenoBeueckoe TBOPUECTBO: KOMIIAHBOHBI WJIM KOHKYPEHTBI?

NN B cenbckoM XO3SIMCTBE: IpeoOpa3oBaHUME METOAOB BEJIEHUS CEIbCKOIO XO3siicTBa  ajs
YCTOMYMBOTO IIPOU3BOCTBA IPOYKTOB TUTAHMS

HcKyccTBEHHBIN MHTEIIEKT HAa (PMHAHCOBBIX PHIHKaX: BO3MOXKHOCTH M PUCKH

BnusiHue MCKyCCTBEHHOTO MHTEIIEKTa Ha 3aHATOCTh U pabouylo CUITy

NU B ncuxuueckoM 3710pOBbE: BO3MOKHOCTH, TPOOJIEMBI M 3TUYECKHE COOOpakeHUs

BoznukHoBenne oobsacHumoro M: HeoOXoauMocCTb, TpoOIeMbl U ITOCIEICTBUS

OTudeckre NocieICTBUS T'yMaHOUIHBIX po00TOB Ha ocHOBe MU B yxo/1€ 3a MOKUIIBIMHU JTHOIbMU

Ilepeceuenne UCKYCCTBEHHOTO MHTEIUIEKTa U KHOepOe30acCHOCTH: BBI30OBbI U PELICHHUs

VIcKyCCTBEHHBII HWHTEIUIEKT M TapajoKCc KOH(MUACHIUAIBHOCTH: OalaHC MeXIy HWHHOBAIMSIMH H
3aIUTON JaHHBIX

Bynyiiee aBTOHOMHBIX TPAaHCIIOPTHBIX CpelcTB U posib MU B Tpancnopre
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