MunnCTEpCTBO HAyKH U BBICIIETO oOpazoBaHus Poccniickoit ®eneparun
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITyT HpHKHaﬂHOﬁ MaTE€MaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

[upekrop
A. B. 3amartun

Pabouas nporpamma J1uCHUIUIMHbL
S3bIKH IPOrpaMMHpPOBAHUS
I10 HAIPaBJICHUIO TOATOTOBKU
09.03.03 Ilpukaagnas napopmaTuKa
Hanpasnennocts (pouiib) TOATOTOBKU:
HckyccTBeHHBIN HHTEJICKT M 00JIbIINE TaHHbIE
dopma 00ydeHuUst

OuHnas

Kpanuduxarnms
bakaaasp

I'on npuema
2025

COI''TACOBAHO:
PykoBonutens OII
C.I1.Cymenko

[Ipencenarens YMK
C.I1.Cymenko

Tomck — 2025



1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-2 Cnoco0OeH mMOHMMAaTh MPUHLIUIBI PabOTHl COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTMII M NPOrpaMMHBIX CpPEJICTB, B TOM YHCJIE OTEYECTBEHHOIO IPOU3BOJACTBA, U
UCTIOJIB30BATh MX MPH PEIICHUH 33124 IPOPeCCHOHATBHOM IeITETbHOCTH.

I[IK-1 CnocobeH oOCyIIeCTBIATh MPOrpaMMHUPOBAHUE, TECTHPOBAHUE W  ONBITHYIO
skcrutyaranuio MC ¢ MCronb30BaHHEM TEXHOJIOTHYECKMX W (DYHKIIMOHAJIBHBIX CTaHIApTOB,
COBPEMEHHBIX MOJIEJIei U METOJIOB OLIEHKU KayecTBa U HAJIeKHOCTH MPOTPAMMHBIX CPEJICTB.

VYK-12 CrocobeH miuaHUpOBaTh W OPraHU30BBIBATH CBOIO JIEATEIBHOCTh B IH(PPOBOM
MPOCTPAHCTBE C YYETOM TMPABOBBIX M OJTHUYECKUX HOPM B3aUMOJEHUCTBUS YENOBEKa U
HCKYCCTBEHHOT'O MHTEIJICKTa U TpeOOBaHM MH(POPMALIMOHHON O€3011acHOCTH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-2.1 O6nagaeTr HEOOXOMMMBIMH 3HAaHUSIMH B 00JIacTH HWH(GOPMAITHOHHBIX
TEXHOJIOTHI U MTPOrPAMMHBIX CPEJICTB, B TOM YHCJIC TIOHUMAET MPUHITUTIBI UX PAOOTHI

NOIIK-2.2 TlpuMeHsieT 3HaHUS, MOJIy4€HHbIE B 001acTU MHGOPMAITMOHHBIX TEXHOJIOTUN
U TIPOTPAaMMHBIX CPEJICTB, NP PEIICHUH 3a]1a4 MPo(hecCHOHAIBHON NeATeIbHOCTH

NOIIK-2.3 Hcnonb3yeT coBpeMEeHHble WH(GOPMAIMOHHBIE TEXHOJOTMH, B TOM YHCIE
OTEYECTBEHHOT'O MIPOM3BO/ICTBA HA BCEX dTAax pa3pabOTKH MPOrpaMMHBIX CHCTEM

UIIK-1.3 Koaupyer Ha s3bIKaX NOPOrpaMMHPOBAHHUS W MPOBOAUT MOAYJIBHOE
tectupoBanue NC

NYK-12.1 BbiOupaer coBpeMEHHbIE TEXHOJIOTUM M CHUCTEMBl HCKYCCTBEHHOIO
MHTEJUIEKTA JIJIsl pEIICHUs 3a/1a4 B IPOPECCHOHATBHOMN IeATEIIbHOCTH

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

B pamMkax AuCUMIUIMHBI JEKIApUPYETCs IPAKTUYECKas LEJb — HAay4YuTb CTYJICHTOB
MPOTPAMMUPOBATh C HCHOJIb30BAHUEM COBPEMEHHBIX KOMIIWJIUPYEMBIX W HUHTEPIPETUPYEMBIX
S3BIKOB; HAYYUTh CTYJEHTOB pa3pabaThiBaTh AITOPUTMUYECKHE M MPOTPAMMHEIE pPEIICHHS Ha
COBPEMEHHBIX HMHTEPIPETUPYEMBIX M KOMIUJIUPYEMBIX S3bIKaX, COCTAaBIATH IPOTPAMMBbI,
B3aMMOJICUCTBYIOIIUE C YCTPONCTBAMU Ha HU3KOM YpPOBHE.

3ajaun TUCHUTIITUHBI:

- U3YYUTh KJacCU(PHUKAIMU  S3BIKOB IPOTPAaMMHUPOBAaHUS 1O TOKOJCHHSIM,
rapajgurMam;

- OCBOUTH IPUHLIMIIBI IIOCTPOEHUS NPOrpaMM C MCIOJB30BAHUEM Pa3JIMYHBIX
KOHIIENTYaJIbHBIX MOIXO0/0B;

— U3YYUTh TPHUHIMIBI Pa0OThl 3HAKOBBIX CHCTEM, OCHOBBI (DYHKIIMOHUPOBAHUS
BBIYMCIIUTEIBHBIX MPOIECCOB;

— OCBOUTH OCHOBHOW (DYHKIIMOHANl CTaHIAPTHBIX OMOTMOTEK, MPEIOCTABIISIFOIINX
aJTOPUTMBI U cpelicTBa ceTeBoro B3aumoencteusd, APl k BJl, MaTeMaTnueckux BbIYMCICHHI.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMMbl

Jucrtunnuaa oTHOCUTCS K biioky 1 «/[ucuurminabl (MOTyIIN)».

JlucuumiauHa OTHOCUTCS K 00s3aTenbHOM dYacTh 00pa3oBaTeNbHOM MPOTPAMMBL.
Hucnunnuza BXoauT B MOy b Moayis «Pa3zpaboTka mporpaMMHOTO 00eCTieYeHUS.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIIUM MO JUCHHUILINHE

CenbMol ceMecTp, IK3aMEH



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOyIOTCS pe3ynbTarbl OO0ydeHHs IO
CIEAYIOIUM AucUMIUIMHAM: «OCHOBBI IIPOIrPaMMHUPOBAHMSY, «AJITOPUTMBI U CTPYKTYPbI
JTaHHBIX», «O0BEKTHO-OPUEHTUPOBAHHOE MPOTPAMMUPOBAHHE.

6. SI3bIk peaau3anuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mmast Tpy10eMKOCTh TUCHIUTUINHBI COCTABISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JIeKnuu: 32 4.
-IpaKTUYECKUe 3aHATUS: 32 u.
B TOM YHCIIE€ IpaKTU4eckKas noaroroska: 0 u.
O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONPEACIICH Y4eOHBIM TUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHUPOBAHHOE [0 TEMaM

Tema 1. OO1iee BBeieHNE B TEOPUIO KOMIUIISILIUUL.

Knaccudukanus  moaxoloB  MpH  CO3AAHUM  TPAHCIAATOPOB.  KoMmuisTopsl.
Wurepriperaropsl. Bupryansabie Mammibl. Jit 1 Aot-kommmisitopsl. AcceMOliep U 0ObEKTHBIH
KO/I.

Tema 2. SI3p1ku nporpaMMHUpoOBaHus, apaJAurMbl U KilaccuUKanus.

SA3plkm u rpamMmMaruku.  I'pamMmatukn  XOMCKOTO. [loxonenuss  A3BIKOB
nporpaMMupoBaHud. Ilapagurmel S3bIKOB IPOrpaMMHUpPOBaHUA. S3BIKM C MHOXKECTBEHHBIMU
napagurmamu. O630p napagurm u Il Kk HUM OTHOCAIIHECS.

Tema 3. ApXUTEKTypa A3bIKOB IPOrPAMMHUPOBAHHSL.

Crangaptuzanus A3bsIkoB. MHTepHannoHanmm3anusa. TUNBl JaHHBIX M BUABI TUIHM3ALUH.
VYrnpaBnenue mOCIEIOBATEIPHOCTBIO JACHCTBUNA. YTpaBieHHe MmaMsaThio. CHHTaKCUYECKUN
caxap/coJib;

Tema 4. O030p COBpEMEHHBIX A3bIKOB U MX KJIIOUEBble 0OCOOEHHOCTH.
Pelitunru u  kiaccudukaTopsl  S3BIKOB  IporpammupoBaHus. Komnuinpyemsie,
UHTEPIPETUPYEMBIC sI3bIKH U BupTyansabie MarmHbl. O030p s3bikoB C++, Rust, Scala, Go.

Tema 5. BBeneHue B IEKCHUECKUH M CHHTAKCUYECKHH aHAIN3 Kak (ha3bl KOMIMIIATOPA.

Kitaccnueckas cxema KOMITWJIATOPA. Cxema paboThI
JIEKCUYECKOTO aHalu3aTopa. TOKEHbI, MIa0JIOHbI, JIeKCeMbl. TaOiuIbl NpeAcTaBIeHUN W
uaeHtudukatopos.  Knaccudukauus mnoaxonoB cuHTakcuueckoro anammsa. Kiaccer KC-
rpamMaTuk. Hucxoasmme u Bocxozsie Meroas! ananuza. LL(K) -rpammarika. KoHGIUKTEL

Tema 6. CemaHTHUECKN aHAJIU3 U TPOMEXKYTOUHBIE SI3bIKU IIPEICTaBICHUM.

ATpuOyTHOE JnepeBo, Tpuaabl U Terpauabl. MHOUKCHAsS M MOCTPUKCHAS 3aluCh.
XpaHeHue U aHAJIU3 MOJIb30BaTEIbCKUX TUMOB. Mcronb30Banne 0aiiTkoa Kak MPOMEXYTOYHOTO
npencTaBieHus. ApXurektypa BupTyainbHbix MamuH .Net, JVM, LLVM

Tema 7. OnTumMu3anus.

Knaccudukanus mTOIXOAOB ONTHMHU3ANMKA W CTAAWHM ONTHUMU3anuu. ['pad mMmoTOKa
yrnpasienusi. I'pap Def-Use nanubix. BbICOKOypOBHEBass ONTHMU3AIMS, IpeoOpa3oBaHUE
IOUKJIOB N BBIpEDKGHHfI. OKOHHaH, JJOKaJIbHas OIITUMM3allud, FHOGaJILHaH OIITUMMH3AalIu.



Tema 8. HuskoypoBHeBas onTUMU3ALMS U KOJOTE€HEPALIMS.

HuszkoypoBHEBas onTuMHU3alus U pacupenencHue peructpoB. OyHKIUKM KOJIOT€HEpaLU
W MOJ3a/a4yu reHepauuu koja. PerucrtpoBas u crekoBas MalmMHbl. CTOMMOCTb MHCTPYKLUU.
CucTemMbl BOCXO/ISIIETO MEePEUChIBAHUS IEPEBbEB

Tema 8. CkpunroBslii 361k Python 3

O0630p 6azoBeix THIOB Python 3. Cmmcku, Comprehensions, omepamuu map u filter.
Cnosapu u Dict Comprehensions. ®yukuuun u Lambda-yrkiun. OyHKIMKH ¢ MepeMEHHBIM
yuciaoMm napameTpoB. Ommbku u Exceptions. @opmarupoBanue cTpok. OOBEKTH M KIACCHI.
Mertopbl, IoJIs U property;

Tema 9. CkpunToBbIii 361K Javascript

O0630p uHTEpHpETaTOpOB AJisi Opay3epoB M cepBepoB. ba3oBbie THUIBI, CTPOKH, YHUCIA,
NaN, undefined. Tumnbl-oobexts: OyHkiuu, Omubku, atel. KOHCTPYKTOpBI M IPOTOTHUIIBL.
Ajax 3ampocer, XMLHttpRequest u fetch;

Tema 10. Komnunmupyemslii s1361k ¢ cOopimkom mycopa Go (golang)

Tunbr panneix. @yHkiuu. KoHcTpykimu motoka ynpasieHus. CTPYKTYpbl U THIIBL
Metoapl u untepdeiicel. [IpumutuBsl MHOTO3amauHoCTH: light-weight processes (goroutines),
channels, u select statement;

Tema 11. Komnunupyembiit 361k Rust

OObsBIIEHNE IEPEMEHHBIX, U3MEHAEMbIE U HEU3MEHSIEMbIE IEPEMEHHBIE U TUIIBI JAHHBIX,
JKU3HEHHBIM IIUKJI TaHHBIX. ba3oBble THUIBI ¥ BBIBOA TUNOB. KOHCTPYKIIMM MOTOKA YIIPABIIECHUS.
Bnanenue mepemennsiMu. Kiaccel, mpumecu u MeToabl. MHOro3agadHoCTh 0€3 COCTOSTHUS
TOHKH;

9. Tekyumii KOHTPOJb MO TUCHUTLTAHE

Texymuii KOHTPOJIb MO JUCLUUIUIMHE IPOBOAMUTCSA IyTEM IPOBENEHUS YCTHOTO OINpoOca
pu caadye J1abopaTopHbIX U (PUKCUpyeTcs B popMe KOHTPOIbHOW TOUKM HE MEHEE OJIHOTO pasa
B CEMECTP.

OrneHouHbIE MaTepuajbl TEKYIIETO KOHTPOJA pasmenieHsl Ha caiite TI'Y B pasznene
«Madopmarms 06 oOpazoBarenpHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

IIpuMepHbIe BONPOCHI IUIs1 YCTHOI'O ONPOCa NPH TeKyIIeM KOHTpPoJIe

. Kakne BUIbI THTIM3AIIMH TTPUMEHSIOTCSI B COBPEMEHHBIX SI3bIKaX ?

. Kak monmyunts cincok Bcex arpuOyroB oobekTa B Python?

. Uro Takoe GIL B peanuzanuu CPython u xak o paboraet?

. Uem oTnmyaercs HacienoBanue B JavaScript oT HacnenoBanus B Python?

. Kakne cpezcTBa ynpaBineHust HCKIFOUATEBHBIMUA CUTYallUsIMU ecTh B Go?
. Kak oOpabaTpiBaTh UTeHHE U3 HECKOIBKUX KaHanoB B GO?

. Kakne MexaHn3Mbl IpuBeIeHNS TUIIOB JOCTYITHBI B Rust?

. Uro Takoe Tunax (trait) u Kak ero UCHoib30BaTh B Rust?

03O0 DN WK

ITpumeps! 3a1aHuit U1 1a00paTOPHBIX paboT:

3ananue 1. Wget Ha MUHUMAIKaX (MAKCHMAJIbHO 1 0as1)

Hcnonb3ys NpUMUTHBEL MHOT03a/IaYHOCTH U CHHXPOHHU3AIlMU PEau30BaTh CKAYMBaHUE
¢aiina mo http ¢ BEIBOOM KOJIHUYECTBA YK€ MPUHATHIX OAWTOB KaXKIYIO CEKYHY.

Jly1st peanu3anuy peKOMEHIyeTCsl UCII0JIb30BaTh OnbmmnoTeKy http.client.


https://www.tsu.ru/sveden/education/eduop/

[Iporpamma mody4aeT B KadecTBe aprymeHra komauaHoil ctpoku URL ¢aiina u
CKAuUMBAaeT €ro B TEKYLIYI0 MalKy coxpaHsas ucxonHoe ums. Kaxnyro cekyHay o taiMepy
BBIBOJIUTCS pa3Mep IPUHATHIX JaHHbBIX.

A3bIk s peanuzanuu — Python (moryckaercst 1pyroit CKpUNTOBBIHN S3bIK Kpome JS).

3aganue 2. CepBep BpeMeHH (MAaKCMMAJIbHO 2 0aJl1a)

Pazpaborate BeO-mpunokeHne (Hampumep uepe3 uHTepderc wsgi), pealn3yroliee
aHAJIOT cepBHCa time.is W TpeaocTaBisioniee padOTy ¢ BpPEMEHHBIMH 30HaMH Ha 0ase
oubmmoteku pytz. HeoOxoauMo peam3oBaTh CIIeIYIONIIEe KOHCUHBIC TTYTH:

1) Be6 mpunoxxenue mo 3anpocy GET / ormaer Tekymiee BpeMsi BO BPEMEHHOH 30HE
cepBepa B ¢popmare html

2) no 3anpocy GET /<tz name> oraaer Tekyliee BpeMsl B 3alpOIICHHON 30HE B hopMaTe
html

3) mo 3anpocy POST /api/vl/time - ormaer B ¢opmare json TeKyiiee BpeMs B 30HE
OIIpEICIICHHOW TapaMeTpoM tz(eciIi HEeT - TO 30Ha CepBepa)

4) mo 3ampocy POST /api/vl/date- oTmaer B ¢opmare json TEKyIIyi0 IaTy B 30HE
OIIpEICIICHHOW TapaMeTpoM tz(eciIi HET - TO 30Ha CepBepa)

5) no 3ampocy POST /api/vl/datediff- ormaer B ¢dopmare json Bpems MeXAy daTaMu
onpezeNeHHbIMU TapaMmeTpamu start u end (kaxabiii - 310 json ¢opmara {"date":"12.20.2021
22:21:05", "tz": "EST"} wmm {"date":"12:30pm 2020-12-01", "tz": "Europe/Moscow"}, tz -
OTIIIMOHAJIbHA).

JlonomHUTENbHBIE TPEOOBAHUS K pealIn3alliu:

1) 3ampereHo UCIIONIBb30BaTh BEO-peiMBOPKU

2) Kon nabopaTopHO# JOMKEH MpeCcTaBiIaTh u3 cedst oaun (1) daiin

3) K permienuto a0KeH MpuiiaraTbCsl TECT € MCIOJIb30BaHHMEM OMOIMOTEKM requests c
TECTUPOBAHUEM KAXKIOTO aIru

SI3bIk st peanu3anuu — Python (momyckaercst Apyroii CKpUNTOBBIN 361K Kpome JS).

3ananme 3. MoOuwiabHoe npuioxkeHue (Toabko PWA) - meHemkep mnapoJiei
(MakcuMaJabHO 2 0ania)

Heo0Oxonumo pazpaboraTth mporpeccuBHoe BeO-mipuiokenue (PWA), koTopoe BO3MOKHO
YCTaHOBHTH, KaK MOOHMIIBHOE TIPHIIOKEHHE.

Tpebyercst peann3oBaTh MHHHUMATbHBII KOMIUIGKT W3 MaHH(decTa, service-worker.js,
UKOHKH M html pasmeTku ¢ kogom (WiuM OTAENBHBIN js aitn ¢ komom). Peann3oBbiBaTh
OTJeNbHBIN cepBep backend He TpeOyercs.

[Tpunoxenne IOMHKHO NPEACTABIATh W3 ce0s MEHEKep Mapoyied ¢ JOKaTbHBIM
xpaHeHueM JaHHbIX B localStorage(w/mnu B IndexedDB) m BO3MOXXHOCTBIO CTrE€HEPHUPOBATH
napoib ¢ TpedyeMoil clokHOCThiO. Takum oOpa3omM, BeO NPUIIOKEHHWE XPAaHUT JAaHHbBIE B
Opaysepe mosib3oBarens, 6e3 OokeHaa

[Ipr OTKPHITHH TONH30BATENO JTOJDKEH ITTOKA3aThCS CIHCOK COXPAHEHHBIX Mapoyiell u
dbopma ais 7oO6aBIeHHUS HOBOTO (JIOTHH, Mapoib, url).

S3wIk T peanu3anuu — Javascript wam TypeScript

3aganue 4: CekpeTHBI MPOTOKOJ (MAKCMMAJILHO 3 0a/1a).

Peanm3oBath Ha s3pike GO tcp KIMEHT U cepBep (oOliee MTPUIIOKEHUE, PEKUM
orpezensercss napaMeTpaMu), criocoOHOE YCTAaHOBHUTH COKET COEAMHEHHME U TOCIeO0BATEIbHO
oOMeHuBaThCs COOOIIeHUsAMH. Ha Kaxaoi CTOpOHE pealu3yeTcsl aJrOPUTM TepeMEHHBIX
kmouei. Ha kaxkaom mare oOMeHa BBIUMCISACTCS CIACAYIOMHUA KIIY W CPaBHUBACTCS C
MOJIYYEeHHBIM OT BTOPOM CTOPOHHBI.

[Ilar 1. YcranoBneHue coenuHeHus. KIMEHT MOAKIIOYaeTCs K CEpPBEPY M IeEpenaet
CTapTOBYIO CTPOKY M MEPBBIN KIIIOY.



lar 2. CepBep Ha OCHOBE CTPOKM M KIIIOYa T'€HEPUPYET HOBBIA KIIIOY M OTIACT €ro
KJIMEHTY.

Mar 3. KimeHT cpaBHUBAET MOJYYCHHBIH KIIIOY CO CIEAYIOIIMM KIIFOYOM, H, €CIIU BCE
YCIEIITHO, CO3/1aeT HOBBIM KJIIOY M OTHPABIISET CIEAYIOIIEe COOOIIEHUE Ha CepBep.

[ar 4..10 - aHas10rMYHO

Ha kaxtoM mary npuioeHue JODKHO BBIBOJUTH B KOHCOJM TEKYIINH CTaTyC, TeKYIINUI
KJII0Y U OTHpPAaBJICHHOE/TIOyueHHOe cooOmienue. [IpunoskeHue mnpencTaBiseT u3 ceds aHaior
KOHCOJILHOTO 4YaTa M MO03BOJISICT BBOJUTH COOOIEHHE 1 0TOOpaXKaTh OTBET.

[1pu 3amycke nporpamMma JI0JKHA IPHHAMATS JIBa ITapaMeTpa KOMaHIHOMW CTPOKU:

1) mopT - pexuM cepBepa WK ip:port - peXKUM KIIMeHTa
2) -n 100 - K0JI-BO OJTHOBPEMEHHBIX TOAKIIOUCHUI
SI3bIK st peanuzanun — GO

3ananue 5. Wget Ha MEHHMAaJIKaX (MaKCHMAJIbHO 2 6aJl1a)

Hcnonb3ysi mpUMUTHBEI MHOT033/JaYHOCTH M CUHXPOHM3AIIMU PEaTU30BaTh CKAaYMBAHUE
daiina o http(s) ¢ BEIBOJIOM KOTUYECTBA YK€ IPUHSITHIX 0alTOB KXKIYIO0 CEKYHY.

Jlnst peanuzanuy peKOMEHYETCsl MUCIOIb30BaTh Pa3/IBOCHUS MOTOKOB JaHHBIX Ha 0aze
TeeReader.
[TporpamMma mosrydaeT B KauecTBe apryMmeHTa komanaHoi crpoku URL daitna u ckaumBaer ero B
TEKYIIYI0 ManKy coxpauss ucxoanoe ums. Kaxayio cekynay (mo taiiMepy) BBIBOJUTCS pazMep
MPHUHSITHIX JaHHBIX

SA3bIk 1151 peanuzanuu — Rust

10. lMops10k NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIlUH

OneHka MO JUCHUIUIMHE BBIYMCISIETCS Kak CyMMa OaioB IO HTOTaM TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTHU IO PE3yJbTaTaM BBINOJIHEHUS JJaOOPaTOPHBIX pabOT MpeIcTaBIEHHBIX
B DJIGKTPOHHOM y4eOHOM Kypce. Ha BIOOp cTyneHTy mpeaiaratorcs J1abopaTopHbIe 3a/laHus Ha
pasHbIX S3BIKaX IMPOrPAMMHUPOBAHUSA C PA3IUYHOM MaKCUMaJIbHOM CTOMMOCTBIO B Oajulax.
Kaxaass Ha 2 s3plkax. [Ipu cnade kaxaod jnabopaTopHON pabOThl MPOBEPSIIOTCS YMEHUS IO
MH/IMKAaTOpaM BCEeX KOMIIETEHIMH IUCHMIUIMHBL. VTOroBas OlLeHKa ONpenessercss Kak CyMMa
HaOpaHHBIX 0ayUI0B 1O TabIuUIE:

Orenka barns
HEYJIOBJICTBOPUTEIIBHO meHee 1 Oaia
3 (YIOBJIETBOPHUTEIHHO) 1 Gayn

4 (xopor1o) 2 Oamra

5 (OTJIMYHO) 3 Gamra

OrneHOUYHBIE MaTepHAIBI ISl TPOBEACHUS MPOMEKYTOUHON aTTECTAIlMH Pa3MEIICHbI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOW  Tporpamme» -
https://www:.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DJEeKTPOHHBIM y4eOHBIH Kypc MO JUCLHUIUIMHE B 3JEKTPOHHOM yHuBepcutere «LMS
IDO»

6) OuleHOouHBIE MaTepHaibl TEKYLIETO KOHTPOJIS WU MPOMEKYTOUYHOW aTTECTAIlMH 10
JMCITUTIIIIHE.



12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JUTepaTypa:

— Ans¢pen B. Axo, Munuka C. Jlam, Pasu Cetn, Ixeddpu [. Yasman Komnunsatopst :
MIPUHITUIIBI, TEXHOJIOTHM M MHCTPpYMEHTapuidl [rep. ¢ anri. u oomi. pea. M. B. Kpacukoa]. —
Mocksa [u np.] : Bunbsimc , 2011, 1175 c.: puc.

— Bupt H. [loctpoenue komnumnsatopoB [niep. ¢ anri. bopucos E. B., Uepnsimos JI. H.]. —
M.: IMK TIlpecc, 2010, 190, [1] c.: ui. 1 37€KTpOH. ONT. AUCK— ...

0) IOTIOJHUTENNbHAS JINTEpaTypa:

— Mosrosoit M.B. — Knaccuka nmporpamMmupoBaHusi. AJITOPUTMBI, S3bIKH, aBTOMATHI,
komrmusTopsl. [IpakTrueckuii moxxox. — CII6.: Hayka u Texnuka, 2006. 320c.

— Fernandez M. Programming Languages and Operational Semantics.[ DaekTpoHHBIHA
pecypc]/ . —London:Springer London: Imprint: Springer, 2014. 209 p. 10 illus.: online resource.
— URL.: http://dx.doi.org/10.1007/978-1-4471-6368-8/ (marta obparenus: 14.10.2016).

B) pecypchl cetu HTepHeT:

— Learn Xin Y minutes — URL.: https://learnxinyminutes.com/

— Programming Languages commonly used features in a side-by-side format — URL:
https://hyperpolyglot.org/

— Regex101: build, test, and debug regex — URL. https://regex101.com/

— Measured: Which programming language is fastest? — URL.: https://benchmarksgame-
team.pages.debian.net/benchmarksgame

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) MTUIIEH3HOHHOE U CBOOOHO PacIpoCTpaHsIeMOe porpaMMHOe 00ecieUeHHUE:

Ilpu  ocymiecTBICHHH  OOPa30BATENBHOTO  MpoIlecca  HCIONB3YeTCs  OHJIAMH
uHTeprperaTop s3bikoB Python3 u Javascript — Repl.it, onnaiin nHTEpnperaTop s3biKa
Javascript — Tryit, onnaitn uHTepnperartop s3bika GO — play.golang.org, onmnaiin
uHTepnperaTop sA3bika Rust — play.rust-lang.org.

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubaoTeKku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
—3BC ZNANIUM.com — https://znanium.com/

14. MaTepuaibHO-TeXHHYECKOe odecrieyeHme

AyauTopun JUisl IPOBEICHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynutopun JUisi TPOBEACHUS 3aHATHM CEMHHAPCKOTO THUIA, WHIUBUAYAIbHBIX U
TPYIIIOBBIX KOHCYJIbTAllUN, TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTECTAIUU.

[Tomernienust it caMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HMH(OPMAalMOHHO-00pa30BaTeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmauus o paspadorunkax

OsBcsaaukoB Muxann CepreeBud, cTaplidii mpenojaBaTeib Kadeapbl TEOPEeTHUECKUX
ocHoB uHpopmatuku TI'Y.
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