degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JAupexTop mo uuppoBusanun
o0pa3zoBaHus

JA.N. I'puxg

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: CoBpeMeHHbIE cpezicTBa pa3paboTKu
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
LEHTP AONOJIHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeCeHHHMIA) - 3aueT

AynutopHbIX 9acoB: 135 Bcero, B TOM 4yucie:
nexuuu: 60 yac.
CeMMHapsbI: 75 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabdora: 135 gac.

Bcero gacos: 270, Bcero 3ad. ef.: 6

[Iporpammy coctaBui: P.C. Kynues, crapuuii npenoaaBaTeinb

[Tporpamma oOCy>/IeHa Ha 3aCEJaHUU LIEHTPA JOTOJTHUTEIHHOTO, TOTIOIHUTEILHOTO MTPOPECCUOHATBHOTO H
oHnaitH-o0pazoBanus "Ilyck" 29.03.2023



AHHOTANMA
JMCcUUIIHA COCTOUT U3 JIBYX MOJYJICH:
1 momynb. OcHOBBI TporpammupoBanus Ha Python.
2 monynb. Pazpabotka Ha mnardopme 1C:IIpennpusitue.

[To uroram oOy4enust oOyuarommiicsi OyJeT crocoOeH GopMaIn30BaTh U AITOPUTMU3UPOBATH MMOCTABICHHYIO
3ajavy, HamMcarh NPOTPAMMHBIA KO C HCIOJB30BAaHHUEM SI3BIKOB IPOTPaMMHPOBaHHUS, O(QOPMHUTH KO B
COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMHU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (opMHpOBaHNE/COBEPIICHCTBOBAHUE  KOMIETCHIIMH  CTYIEHTOB B  OONacTH  pelieHHS
npodecCHOHANBHBIX 337a4 M0 NPOTrPaMMHPOBAHHIO C HCIOJIb30BaHMEM s3bIkoB Python u 1C,
NPUMEHEHUsI OCHOB IPOrPaMMHPOBaHMs, B TOM 4YMCIE aCHHXpOHHOro, Ha Python, mpoexrupoBanums
POrPaMMHOTO 00ECTICUeHHSI C ITIOMOIIBIO BCTPOCHHOTO si3bika 1C.

3agaum AUCHUTLUITHHBI
- copmMHupOBaTh YMEHHE HCIOIB30BaTh 0Aa30BBIC THITBI M KOHCTPYKIWHU S3bIKA MPOTPAMMHPOBAHHS
Python;
- chopmupoBaTh yMeHHE paboTaTh CO CTaHAAPTHBIMU CTPYKTypamMH IaHHBIX B Python, mmcars
¢ynknuu Ha Python, mpuMeHsTh (QyHKIMOHAJIbHBIE OCOOEHHOCTH s3biKa, paborarh ¢ (aiimamu ¢
oMOoMIbIo si3bika Python;

- c(hopMHUpPOBATh YMCHHE MPUMCHATH MEXaHW3MbI HACJICJAOBAHMS, CO37aBaTh KJIACCHI M PabOTaTh C
HUMH, 00pabaThIBaTh UCKITIOUCHUS;

- chopMHpOBaTH YMEHHE HCKaTh W WCHPAaBISITH OMMOKA B mporpamme Ha Python, TectmpoBath
nporpammbl Ha Python;

- copMHpOBaTh YMEHHME IMUCaTb MHOTOIOTOYHBIA Koa Ha Python, mucare acMHXpOHHBIN Kox Ha
Python, paboTtarhb ¢ ceTbo, cO31aTh CBOE CEPBEPHOE CETEBOE MPUIIOKECHNE;

- M3yYUTb OCHOBHBIC NPHHLUIBI, MOAXOAbI M MEXaHM3Mbl pa3paboTKU OH3HEC-TPHIOKEHUH Ha
wiardopme 1C:Ilpeanpusitue;

-  W3y4dTh BO3MOXHOCTH OBICTPOM  Kpocc-IuiaTOpMEHHOH  pa3paboTkn Ha  miuardopme
1C:Ilpenmnpusitue;

- U3y4YUTh BO3MOKHOCTH CO3/1aHMsI BeO M MOOWIIbHBIX IpuitoxkeHuit Ha margopme 1C:Ilpeanpustue.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
aHaJM3 pe3yabTara 1 MPeACTaBUTh BHIBOIbI, TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

(hU3MKO-MaTeMaTHIeCKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




- 0a30BbIE CBEJCHHS O A3bIKE, 0COOCHHOCTH OpraHu3anuy koaa Ha Python;
- CTaHJApPTHBIC CTPYKTYPHI AaHHBIX B Python;
- MEXaHN3MBbI HACJIEOBAHNU, KIIACCHI;
- 0COOECHHOCTH 00BEKTHO-OPUEHTUPOBaHHON Moaenu B Python;
- mporiecchl u otoku OC;
- OCHOBHBIC TPHUHIUIBI, MOAXOAbl M MEXaHU3MbBI Pa3pabOTKH OW3HEC-TIPWIOKEHUH Ha IIIaTdopme
1C:Ilpennpusitue;
- BO3MOYKHOCTH OBICTPOH Kpocc-TuaropMeHHOH pa3padbotku Ha riatdopme 1C:Ilpennpusitue;
- BOBMOXXHOCTH CO3/IaHUsI BeO M MOOMIILHBIX npuiioxkennid Ha miardopme 1C:IIpennpusitue.
YMETb:

- UCTIONIL30BaTh 0A30BBIC TUIIBI M KOHCTPYKLIUH SI3bIKA;

- paboTtarh cO CTaHJAPTHBIMU CTPYKTypamHu JlaHHBIX B Python, mucats ¢pyHkuu Ha Python, nmpumeHsTh
($yHKUMOHATIBHBIE 0COOEHHOCTH SI3bIKa, padOTaTh ¢ QaitiaMu ¢ moMolIbio s3bika Python;

- TPUMEHATh MEXaHU3Mbl HAcJEIOBaHMSA, CO37[aBaTh KJIAcChl M pPaboTaTh ¢ HUMH, 00pabaThIBaTh
UCKJIIOUCHHUS,;

- HCKaTh U UCTPABIIATH OMMOKK B TiporpamMmMe Ha Python, TectupoBats mporpammsl Ha Python;

- MHCcaTh MHOTONOTOYHBIN Kox Ha Python, mucare acuHxpoHHBIH Ko Ha Python, paGorars ¢ ceTbio,
CO3/1aTh CBOE CEPBEPHOE CETEBOE MPHIIOKEHUE;

- paboTarhs B KOMaH/IE;

- co31aBaTh Kpocc-mardopMeHHble npuioxkenus Ha miardpopme 1C:IIpeanpusrue;

- pa3pabarbiBaTh BeO U MOOMIIBHBIE priIokeHus Ha mwargopme 1C:IIpennpusrue;

- CaMOCTOATENIbHO MPUMEHSAET S3bIKM IMPOTPaMMHUPOBaHMUs (B T.4. CKPHUIITHI) M HAacTpauBaeMble
POrpaMMHBIC HHCTPYMEHTHI JUII aBTOMAaTU3aIMHU TPOLIECCOB B MPOPECCUOHATBHON ICATEILHOCTH.

BJIaJIETh:
- HaBBIKAMM Pa3pabOTKH aJTOPUTMOB U ITPOTPAMM, MIPUTOJHBIX TSI IPAKTHUECKOTO IPUMEHEHHUS;
- HaBbIKAMHM OCBOCHHUSI METOIUK HCIOJIb30BAaHUs MPOIPAMMHBIX CPEICTB ISl PEIICHUS MPAKTHUECKUX
3a1ay;
- HaBBIKAMHM HAIMCaHWs NPOTPaMMHOTO KOJa C HCIIOJIb30BAHMEM SI3BIKOB IMPOrPaMMHPOBAHUS,
o(hopMIIeHHS KOJIa B COOTBETCTBUU C YCTAaHOBJICHHBIMU TPEOOBAHUSIMHU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 OcHoBbI TporpammupoBanus Ha Python 30 30 75
) Pazpabotka Ha iatgopme 30 45 60
1C:Ilpeanpusitue
Hroro yacos 60 75 135
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. OcHoBbI mporpammupoBanus Ha Python




OcHOBBI IPOrPaMMHPOBAHUS Ha Python. CrpykTypsl JTAHHBIX u ¢$yHKUIUU.
OOBEKTHO-OPHEHTUPOBAHHOE IPOrpaMMHUpOBaHue. YriyOneHHeli Python. MuoromorouHoe wu
ACHMHXPOHHOE MPOrPaMMHUPOBAHUE.

Cemecrtp: 2 (Becennuit)
2. Pazpabotka na mnardopme 1C:Ilpennpusrue

[MnardopmenHblii moaxon K pa3paboTke OW3Hec-puiokeHUH. OCHOBHBIE THIBI M DJIEMEHTHI
iardopmbl. OCHOBHBIE MEXaHU3MBI PETUCTPALIMU U XPaHEHHS ITOKa3aTelei. YipasiseMble (POPMBIL.
BriBox naHHBIX. MeXaHU3Mbl HHTErpalii. MexaHn3Mbl KOJTabopaluy 1 KOMMYHHKaIUH

MobunbsHas mnardgopma. BeG-kmuent. OOCiy>)KuBaHKe U dKCIUTyaTanus HHPOPMAITUOHHOW CUCTEMBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Cucrema JUCTaHIMOHHOTO OOY4EHUSI:

OOyuatomiemycs He0OXOANMO HAJIMYUE JOCTYIA B CETh HHTEPHET, KOMIIBIOTEP.

[IpenonaBarento Kypca HEOOXOAUMO HAIMYHUE JOCTYIa aAMUHUCTPATOpa Kypca 1 000pynoBaHue AJis
MPOBECHNUS TUCTAHIIMOHHBIX CEMUHAPOB (BEOMHAPOB), KAUECTBEHHBIN OTKAa30yCTOWYMBBIM JOCTYI B
CETh UHTEPHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. IlporpammupoBaHue Ha s3bIKE BEICOKOTO YpoBHs Python , yuebnoe mocodue mis Bysos//l. 1O.
®enopos,-Mockaa, IOpaiit, 2020

JlononHuTenbHAs TUTEpaTypa
1. Python u aHanu3 qaHHBIX, DNEKTPOH. BepcHsl red. myonukamuu / Y. Makkuau. — Mocksa, JIMK
IIpecc, 2020
2. Python u ananu3 nanusix, [lepBuunas o6paboTka gaHHbIX ¢ npuMeHeHueM pandas, NumPy u
[Python / V. Makkuau. — Mocka, IMK Ilpecc, 2020.— URL: https://e.lanbook.com/book/131721
(nara obpamenus: 26.01.2021). - I[lomuslit Texket (Pexum nocryna : u3 cetu MOTHU / YnaneHHsii
JOCTYI)
3. Craructuka mist Beex / C. bocnag. — Mocksa, IMK Ilpecc, 2015.— URL:
https://e.lanbook.com/book/66475 (nata obpamenus: 26.01.2021). - [Tonmusrii Teker (Pexum qoctymna :
u3 cett MOTHU / Ynanennslii Joctyi)
4. Teopust BEpOSITHOCTEH U MaTeMaTHUECKasl CTaTUCTHKA B 3afadax [Tekcr] : yuel. mocodue 1ist By30B /
B. A. BaryrtuH [u ap.] .— 3-e u3zz., ucnp. — M. : lIpoda, 2005 .— 315 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Think Python [QnexTponsslii pecypc] — Pexxum gocryna -
https://greenteapress.com/wp/think-python-2e/

Automate the Boring Stuff with Python [DnexTponnslii pecypc] — Pexxum gocryna -
https://automatetheboringstuff.com/

Dive Into Python 3 [Onexrponnslii pecype] — Pexxum noctyna
-http://diveintopython3.problemsolving.io/

Problem Solving with Algorithms and Data Structures using Python [Onekrponnsrii pecypc] — Pexxum
noctyna -https://runestone.academy/runestone/static/pythonds/index.html

Swaroop Chitlur. A Byte of Python [DnexTponnslii pecypc] — Pexxum goctyna -
https://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.02.pdf — 2020.
Crpasounuk 1o ¢pyHknusM DAX [DnekrpoHHsIii pecype] — Pesxxum nocryna -
https://docs.microsoft.com/ru-ru/dax/dax-function-reference



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Jokymenranus Postgres mpo cpaBHeHHE CTPOK -
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Jokymenrarus Postgres mpo apyrue GyHKImuy paboThl CO CTPOKAMH -
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

TecTep perymsapHbIX BbIpaKEHHI - https://www.regextester.com

WnrepaktuBHbiil yaueOHuk o SQL -http://www.sql-tutorial.ru/ru/content.html
Brenenuve B ananu3 maHHbBIX ¢ ToMomibio Pandas - https://habr.com/ru/post/196980/
Hauano pa6otsl ¢ Power BI -
https://docs.microsoft.com/ru-ru/power-bi/fundamentals/desktop-getting-started
Wurepnet pecypce: http://v8.1c.ru

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CamocrosiTenbHass paboTa MoApas3felsieTcss Ha ayAWTOPHYI0 U BHEAyAUTOPHYIO. AYIMTOPHYIO
CaMOCTOSTENIFHYIO pabOTy COCTaBIISIOT NPAKTHYECKHUE 3aJaHHsl, KOTOPHIC BHIIOIHSIIOTCS CITyIIATEIIIMU
BO BpeMs YyueOHBIX 3aHATHH, pe3yJbTaThl €€ BBIIOJHECHUS IPOBEPSIOTCS U OLICHHBAIOTCS
IpernojiaBaresieM B yueOHOM Mporiecce.

BHeaynuTopHas camocTosTeNbHas padoTa BKIIOYaeT (pOpMbl: U3yUeHUE JOMOTHUTEIBHOM TNTEPaTypHI,
HOJI'OTOBKA UTOTOBBIX IIPOEKTOB MO MOJYJISIM, TOATOTOBKA IIPOEKTA.

OCHOBHBIMH KPHTEPHSAMHM KayeCTBa OPraHM3allMU CAMOCTOSTENBHOH pabOThl CIYXXKUT HalIn4ue
KOHTPOJISI PE3YJBTATOB CAMOCTOSTEIBHON paOOTHI.

OCHOBHBIMU COBPEMEHHBIMU (h)OpPMaMH OPTaHU3ALUN CAMOCTOSITEIILHOM PabOTHI ABIISIOTCS TBOPYESCKHE
pabotbl 1 pabora ¢ HHHOPMAITMOHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSIMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHHiN) - 3ayer

Pa3zpatGoTunk: P.C. Kynues, crapiuuii npernogasareiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinabl « COBpeMEHHBIE CPEICTBA pa3padOTKI 00yUYaIONTHIICS TOJDKEH:

3HATh:
- 0a30BBIC CBEACHUS O A3bIKE, 0COOCHHOCTH OpraHu3anyu kona Ha Python;
- CTaHJIapTHBIE CTPYKTYPHI JaHHBIX B Python;
- MEXaHU3MBbI HACJICIOBAHUS, KIIACCHL;
- 0COOEHHOCTH 00BEKTHO-OPHEHTUPOBAHHOM MoJienu B Python;
- mpoueccsl ¥ notoku OC;
- OCHOBHBIC TPHHIMIIBI, TOIXOABI M MEXaHHU3MBbI Pa3pabdOTKU OM3HEC-TIPUIIOKEHHH Ha muiardpopme
1C:Ilpeanpusitue;
- BOBMOXHOCTH ObICTpO# Kpocc-mardgopmenHoi paspaborku Ha mardopme 1C:TIpennpusrue;
- BO3MOYKHOCTH CO3JJaHus BeO 1 MOOHMJIBHBIX NpuiokeHuid Ha iargopme 1C:IIpennpusrtue.

yMeThb:
- UCIIOJIb30BaTh 0A30BbIC TUITBI M KOHCTPYKIIUH S3bIKA;
- paboTaTh CO CTaHIAPTHBIMH CTPYKTYpaMu JaHHbBIX B Python, mucare ¢ynkunu Ha Python, nmpumeHsTs
(yHKIIMOHATILHBIE 0COOEHHOCTH $I3bIKa, padOTaTh ¢ QaitiaMu ¢ TOMOIIbIO s3bika Python;
- TNPUMEHSATh MEXaHW3Mbl HACJIEIOBaHMsS, CO3aBaTh KJIACChl M PaboOTaTh C HUMH, 00padaThHIBATh
UCKITIOYCHHUS;
- UCKaTh U UCIIPABJISATH OMIMOKK B iporpamme Ha Python, TectupoBars nmporpammsl Ha Python;
- TIMcaTh MHOTOIMOTOYHBIN Kojl Ha Python, mucare acuuaxpoHHBIN KONl Ha Python, paGorars ¢ cersblo,
CO3/1aTh CBOE CEPBEPHOE CETEBOE NPHIIOKCHUE;
- paboTtaTh B KOMaH/Ic;
- cO31aBaTh Kpocc-1iarpopMeHHble npuiioxkenus Ha mwiargpopme 1C:IIpeanpusrue;
- pa3pabarbiBaTh BeO U MOOHMIBbHBIE npuiiokeHus Ha mardopme 1C:IIpennpusrue;
- CaMOCTOSITENIbHO NPUMEHSET S3bIKM IMPOTPAaMMHUPOBaHUs (B T.4. CKPHIITHI) M HAaCTpauBaeMbIe
HpOrpaMMHbIE HHCTPYMEHTBI JJIsl aBTOMATH3aI[MH1 TIPOLIECCOB B MPO(ECCHOHAIBHOM AESTEIbHOCTH.

BJIa/I€Th:
- HaBBIKAMH Pa3pabOTKH aJTOPUTMOB H MTPOTPAMM, MTPUTOTHBIX JIJISl IPAKTHYECKOTO MPUMEHEHUS;
- HaBBIKAMH OCBOEHUS METOAMK HCIOJIH30BAaHUS MPOTPAMMHBIX CPENCTB I PEIICHUS MPAKTUYECKUX
3a1a4;
- HaBbIKAMHU HaANHUCAHUS MPOTPAMMHOIO KOJa C MHCIIOJIb30BAHUEM SI3bIKOB MPOTPAMMHUPOBAHUSA,
0 OpMIICHHUS KOJIa B COOTBETCTBUU C YCTAHOBIICHHBIMH TPEOOBAHUSAMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Pa3pa60TaTL 6I/ISH€C-HpI/IHO)KeHI/Ie B COOTBCTCTBUU C CJICAYIOIIUM CLICHAPUCM:
YcTaHOBUTH CUCTEMY, CO31AaTh KOH(I)I/IpraL[I/IIO, CaCIaThb HpOCTeﬁH.IyIO 3allMCHYIO KHUXKKY.



Pacmmputh 3anMCHYI0 KHIUKKY, T00aBUB BO3MOXKHOCTb CO3/IaHMS CIIMCKAa KOMMEHTApHEB K KOHTAKTY, a
TakKKe 3arpy3ku ororpaguu KOHTAKTA.

Co31ath NPOCTEHIIYI0 CHCTEMY aBTOMATH3aH HHTEPHET-Mara3uHa.
Jl06aBUTH BO3MOKHOCTh CO3AaHUS POJAK KOHTAKTaM M3 3alMCHON KHUKKH.
Jo6aButh ynoOHbI nHTEpdEC MOIb30BaTENs CUCTEMBI.

JobaBuTh OTYETHI O MpPOJAXax B pa3pe3ax ToBapa, IPYIIbl TOBApOB, KOHTAKTOB, BPEMEHHBIX
HUHTEPBAJIOB.

Jlo6aBUTH NOCTPOCHKE TMArpaMM IIPOJIaK, B TOM YHCIe, B pa3pese M0 OTACIbHBIM MEHEKEpaM.

Oprann3oBaTh BBITPY3Ky Mpoaax B TabnmuyHoM (opmare ¢ BO3MOXKHOCTBHIO BBIOOpa CTONOIIOB B
BBITPY3KE.

Jlo06aBUTHh BO3MOXKHOCTH BBICTAaBIICHHS IIEHBI B Baifore (myteM uHTerpanuu ¢ b PD mis nomydenus
KYpPCOB BalJIIOT).

Co3narh yar-60Ta JUIst KITMEHTOB (11 00CYKIICHUS 3aKa30B).

Jlo6aBUTh BO3MOKHOCTb BECTH KOHTEKCTHBIE 0OCY)KACHHS 110 3aKa3aM JJIsl [0JIb30BATEIICH CHCTEMBI.
Co3ath MOOHUIIFHOE TIPUIIOXKEHHE JUTS Pa3pa0d0TaHHOH KOH(HUTYpaIHH.

OnyOnuKoBaTh CBOE MPHUIIOKEHUE Kak BeO-cepBuc. JJ00aBUTh BOBMOXKHOCTh YCTAaHOBKH Kak PWA.

JlobGaBuTh moNb30BaTeNeld  CUCTEMBI. Peann3oBaTh BO3MOXXHOCTH  BOCCTAaHOBJICHHS — MapOJis
MHOJIb30BaTENIEM.

Kputepun onennBanus

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HaHUS yueOHOU MporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OueHka «HE 3aU4TEHO» BBICTABISIETCS CTYAEHTY, KOTOPBIH HE 3HAeT OOJbIIEeH YacTH OCHOBHOTO
copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmMUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IOHSATHM IUCLMIUIMHBI M HE yMEET MCIIOJIb30BaTh IIOJYUYEHHbIE 3HAHMS IIPU PEILIEHUU
TUIOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

Bo Bpems npoBeneHus 3auera 0Oydaronyecs MOTyT HOIb30BaThCS IPOrPaMMON TUCIUIUINHBL.



IIpumepsl 3aganuii no moay.Jo 1
Ilpakmuueckue 3a0anusn

Tema 1. BBegenne B Python

Hanwucare nporpammy (CKpHINT), KOTOpas OylIeT 3amycKaTbCsi M3 KOMaHJIHOW CTPOKH.
[TporpamMa mpUHUMAaeT B KayecTBE apryMeHTa CTPOKY, coCTosIIyto u3 mudp. I'apantupyercs,
YTO APYTMX CUMBOJIOB B IIEPEJAaHHOM IIapaMeTpe HET M Ha BXOJ BCErJa IOJAeTCs He IycTras
ctpoka. [Iporpamma f0KHA BBIYMCIUTH CYyMMY HU(P U3 KOTOPBIX COCTOMT CTPOKA U BBIBECTH
IIOJIy4YEHHBIM PE3yJIbTaT HA [1e4aTh B CTAHAAPTHBIA BBIBOLI.

Tema 2. CTPpYKTYpPbI JaHHBIX U (PYHKIIMHU

PeanuzoBath cooctBeHHOE Key-values xpanumuine. JlanHbie OyayT coXpaHIThes B daitie
storage.data. /loGaBieHHEe HOBBIX JAHHBIX B XPAHWIMIINEC M TOJY4CHHE TEKYIIMX 3HAYCHUM
OCYILIECTBIISACTCS C TIOMOIIBIO YTHIINTHI KOMaHIHOM CTpOKH Storage.py.

Tema 3. O0beKTHO-OPHEHTUPOBAHHOE MPOrPAMMHUPOBAHHE

Hanwucate python-momyiie solution.py, BHYTph KOTOPOTO HEOOXOAMMO HOMECTHTH KOII
kiacca FileReader. KoHcTpyKTOp 3TOTO Kilacca MpUHUMAET OJMH MapaMeTp: MyTh J0 ¢aiiia Ha
mucke. B kiacce FileReader momken ObITh peann3oBaH MeToj read, BO3BpAIIaONIHiA CTPOKY -
coJlep’)kuMoe (paiisia, MyTh K KOTOPOMY OBII yKa3aH MPH CO3JaHUM 3K3eMIULsIpa Kiacca. Python
MOJIyJIb JOJDKEH OBITh HAIKMCaH TaKUM 00pa3oMm, 4yToObl uMmopT Kiacca FileReader u3 wero ne
BBI3BAJI OMIHOOK.

[Tpu HammcaHum peanu3anuu merojna read, BaM HY)XKHO YYUTBIBATh CIy4aid, KOT/Ia TPHU
WHUIMAIM3AaMA ObLI TepelaH MyTh K HecymecTByromeMy (daitmy. TpebOyercs obOpaboTarh
BO3HHKaromIee mpu 3toM uckiroueHue FileNotFoundError u BepayTs u3 Metona read mycTyro
CTPOKY.

Tema 4. Yruryosennsnlii Python

Co3nate uHTepdeiic g pabotbl ¢ daiinamu. MHTEpdeiic nomKeH NpeaocTaBlsiTh
CJIeIYIOIIKE BO3MOXKHOCTH TI0 paboTe ¢ (aitnamu:

- uteHue U3 Qaiina, Metos read BO3BpaIlaeT CTPOKY C TEKYIIMM COJepiKaHueM (aiina

- 3anmuch B (Qaiin, MeToa Write npuHUMaeT B KadyecTBE apryMEHTa CTPOKY C HOBBIM
coJiepkaHueM (Qaiina

- cnoxenne o0bekToB THMa File, pe3yabTarom ciiokeHus siBisieTcst 00bekT kiacca File,
IIPU 3TOM CO3/1aeTcsl HOBBIN (hailn 1 (aitaoBblif 00BEKT, B KOTOPOM COJEpKHMOE BTOpOro ¢aiina
00aBIISIETCS K cOAep )KUMoMY TiepBoro (aiiina. HoBbIit (aiin qoimkeH co3aaBaThCs B JUPEKTOPUH,
nosy4deHHoit ¢ momomipio ¢yukimu tempfile.gettempdir. J{ns monydeHus: HOBOro IMyTH MOXKHO
UCIIOJIb30BaTh 0S.path.join.

- BO3BpAIl[aTh B KQUECTBE CTPOKOBOI'O MpeCTaBlIeHUs 00bekTa kiacca File monubiii myTh
1o Qaitna

- IOJIIEP>KUBATH MPOTOKOJI UTEPALIUH, TPUUEM UTEPALs TPOXOIUT IO CTpokaM (haiina

[Mpu co3manmm sk3eMIusipa kiacca File B KOHCTpyKTOp mepemaeTcs MOMHBIA MyTh J0
¢aiina Ha ¢aitioBoii cucteme. Ecnu ¢aiina ¢ TakuM myTeMm He CYIIECTBYET, OH JIOJDKEH OBITh
CO3/1aH MPY UHULMATHU3AIIH.

Tema 5. MHOronoTo4yHoe ¥ aCHHXpPOHHOE IIPOrpaMMHpPOBaHHE

B kpynHbIX IpoekTax, ¢ 60JIbIINM KOJIMYECTBOM NOJIb30BaTENeH, HE0OX0AMMO THIATEIbHO
Ha0JII0/1aTh 32 BCEMH MPOIECCaMU, IPOUCXOASAIIMMU B HeM. MHopmaius o mporeccax MoKeT
OBITH IIPE/ICTaBIICHA PA3IMYHBIMU YUCICHHBIMH TIOKA3aTeNISIMU, HAIPUMEP: KOJIMYECTBO 3apPOCOB
K BalleMy MPWIOKEHHUIO, BpeMsl OTBETa Balller0 CEpBHCAa Ha KaXJbll 3ampoc, KOJIUYECTBO


https://docs.python.org/3/library/tempfile.html
https://docs.python.org/3/library/os.path.html#os.path.join

NOJIb30BaTeNeH B CYTKH U Jpyrue. DT pa3iuyHbIe YUCIICHHBIE TIOKAa3aTeln Mbl Oy/1eM Ha3bIBaTh
METpPUKAMH.

Jist cOopa, XpaHEHHSI K OTOOPaXKEHHUS TOT0OHBIX METPUK CYIIECTBYIOT TOTOBBIE PEIICHUS,
nanpumep Graphite, InfluxDB. Mb1 B pamkax Kypca paspaboTaeM CBOIO CHUCTEMY Ui cOopa u
XpaHEHHUs METPUK, OCHOBAHHYIO Ha KJIIMEHT-CEPBEPHON apXUTEKTYpeE.

Ha »T0ii Henene Mbl HAaUHEM C pa3pabOTKU KIMEHTA JUIsl OTIPABKU U MOIYYSHUS METPHK.
Ha crnenyromieii Henene, B KauecTBe (PMHAIBHOTO 3a7aHUs, BaM OYAET MPEI0KEHO pealn30BaTh
cepBep AJIsl XpaHEHUSI METPUK.

Ilpomoxkon é3aumoodeiicmeusn

[Ipexne, ueM NpUCTYNUTD K OMUCAHUIO 33]JaHUs, PACCMOTPUM MPOTOKOJ B3aUMOJICHCTBHUS,
0 KOTOPOMY OYJET MPOUCXOAUTH OOMEH JaHHBIMHU MEXAY KJIMEHTOM U CEPBEPOM.

KiueHT u cepBep B3aUMOACHCTBYIOT MEXKTY COOOM MO TPOCTOMY TEKCTOBOMY IMPOTOKOITY
yepe3 TCP coketsl. TeKCTOBBIN MPOTOKOJ UMEET IIIaBHOE MPEUMYIIECTBO — HATJIIIHOCTh, MOXKHO
POCMATPUBATH IUAJIOT B3aUMOJICHCTBUS KIIMEHTCKOW M CEPBEPHOI CTOPOHBI O€3 NCIIOIB30BAHNUS
JIOTIOJIHUTEIbHBIX HHCTPYMEHTOB.

OOmuii hopMaT 3arrpoOCOB M OTBETOB.

[IpoTokoa noaepKUBaET ABa B 3aIIPOCOB K CEPBEPY CO CTOPOHBI KIIMEHTA:

- OTIIpaBKa JIaHHBIX JJIs COXpAaHEHHUs WX Ha CepBepe

- IOJIyYEHUS COXPAHEHHBIX JTAHHBIX

OOmuii hopMaTt 3ampoca KIHCHTA:

<KOMaHAa> <AaHHble 3anpoca><\n>

rue:

- <kOMaHJa> - KOMaHJa cepBepa (KOMaHJa MOXXET TPUHUMATh OJHO U3 JBYX
3HaYeHHUU: PUL — COXpaHUTh JaHHBIE Ha cepBepe, Jet — BEepHYTh COXpPaHEHHBIC JaHHBIE C
cepBepa),

- <JIaHHBIC 3ampoca™> - JaHHbIC 3ampoca (UX ¢GopMmaT Mbl MOAPOOHO pazdepeM HUKE B
npuMmepe),

- <\n> - cUMBOJI MEpeHOCa CTPOKH.

OOpariM Bamie BHHUMaHHE Ha MPOOENT MEXAy KOMaHAOW M JaHHBIMH 3ampoca M ero
OTCYTCTBHEM MEX]y JTAaHHBIMH U CHMBOJIOM TI€PEBOIa HA HOBYIO CTPOKY.

OO0uwmii popmaT OTBETOB cepBepa:

<cTaTyc oTBeTa><\n><aaHHble oTBeTa><\n\n>

rue:

- <cTaTyC OTBETa> - CTaTYC BBINOJHEHHS] KOMaHJbI, JIOITYCTUMBI JIBa BapHaHTa: «ok» -
KOMaHJ]a YCIICITHO BBITIOJHEHA Ha CEPBEPE M «EITOr» - BBIMOJHEHHE KOMAaHIBI 3aBEpIIAIOCH
OInOKOI

- <IlaHHBIE OTBETa> - HE 00s3aTeNbHOE TMOJe (popMaT OTBETA U CIy4al €r0 OTCYTCTBHSI
OyIyT pacCMOTPEHBI B IPUMEPE HUKE)

- <\n\n> - 1Ba cUMBOJIa IEPEHOCA CTPOKH.

OOpatuTe BHUMaHHE, YTO CTaTyC OTBETa M JIaHHBIE OTBETa pa3/IeJIeHbl CUMBOJIOM
nepeBojia CTpoku <\n>,

Memoo put

Meton put npuHUMAaeT B Ka4eCTBE MapaMeTPOB: HA3BaHNUE METPUKHU, YUCIIEHHOE 3HAYCHHE
U HeoOs3aTeNbHBI HMMEHOBAaHHBIA mapamerp timestamp. Ecnu momb3oBareslb  BBI3BA
MeToJ1 put 6e3 aprymenTa timestamp, To KIMEHT aBTOMAaTHYECKH JIOJDKEH MOJICTABUTh 3HAYCHUE
BPEMEHHOW OTMETKH, MOJyYSHHOE ¢ TOMOIIBIO BbI30Ba int(time.time()).



Merton put He BO3BpallaeT HUYEro B CIy4yae YCIEHNIHOH OTHPaBKH U BBIOPACHIBAET
noJb30Bareabckoe uckimodenue ClientError B cirydae He ycrenHoii.

Memoo get

Meron get npuHMMaeT B KadecTBe IapaMerpa MMs METPUKH, 3HAYECHHsS] KOTOPOM MBI
XOTHM IIOJIy4uTh. B KauecTBE MMEHH METPUKH MOXKHO MCIOJIb30BaTh CUMBOJ «*», O KOTOPOM MBI
YIIOMHUHAJIM B OIIMCAHUM IIPOTOKOJIA.

Merton get Bo3Bpalaer cioBapb C METpPUKaMHU (CMOTpPUTE NpUMEp HHUXKE) B Cilydae
YCIEITHOTO TMOJy4eHUsI OTBETa OT cepBepa u BhiOpachiBaeT uckiouenue ClientError B ciydae
HE YCIEIIHOTO.

Knuent nmomy4aer JaHHble OT cepBepa B TEKCTOBOM BHJIE, MeTOA Jet pomkeH oopaboTarh
CTPOKY OTBETAa U BEPHYTH CIOBAPb C MOJIYYCHHBIMH KIIIOUaMH C CEpBEpa. 3HAUCHUEM KIIIOUEH B
CJI0Bape SABJISIETCS CIIUCOK KOPTEXKEM:

[(timestampl, metric_valuel), (timestamp2, metric_value2), ..]

3nauenue timestamp u metric_value nomkHbl OBITH MPEOOpPa30BaHBI COOTBETCTBEHHO K
tunam int u float. Cromcok moKeH OBITh  OTCOPTHPOBAH MO  3HA4YeHHIO timestamp (mo
BO3PacTaHUIO).

IIpumepsl 3ag1aHui 10 MOAYJTIO 2

Ilpaxmuueckue 3a0anusn

Tema 1. YcraHoBka CHCTEMbI, BapuaHThl IMOCTaBKM Nporpammsbl. [Ipumep ObIcTpoit
pa3paboOTKU MIPUIIOKEHUS «C HYJISL 10 OTYETOBY.

Tema 2. Pabota ¢ peructpom cBeaenuii. Pabora ¢ KOHCTPYKTOPOM yIpaBlisieMbIX (HOpM.
KoHncTpynpoBanue unrepgeiica Ha mojacucremMax.

Tema 3. PaGota ¢ 1oKyMeHTaMH.

Tewma 4. Pa6ota ¢ popmamu. Co3nanue ¢hopm 0€3 UCTIOTB30BAHUS MOIATLHOCTH.

Tema 5. Pabota ¢ 3ampocamu W U3BJI€UEHHE JaHHBIX U3 0a3bl, paboTa CO CIOKHBIMU
3apocaMy, COEAMHEHMUSI U OOBEIUHEHMs 3arpocoB, (HOpPMHpPOBAHHE U HACTPOMKA OTYETOB,
(opMHpOBaHUE OTYETOB C AUArPaMMaMHU.

Tema 6. ®opMupoBaHue IUIAHOB OOMEHA, OpraHU3alusl BBITPY3KH JAHHBIX B TaOJIHYHBIE
(aiinel, HaCTpPOIKa HHTErpalluK ¢ BeO-cepBrUCcaMu, paboTa ¢ BHEITHUMU KOMIIOHEHTAMH.

Tema 7. Pabora c »sneMeHTaMH CHCTEMBI B3aMMOJIEHCTBMS, CO3/JaHHE YaT-00TOB,
KOHTEKCTHBIX O0CYXACHUM.

Tema 8. [Ipumep cozgaHust MPOCTEUIIETO MOOMIIBHOTO MPHUIIOKEHHUS.

Tema 9. Hacrtpoiika BebG-cepBepa. IlyOmukanus koHurypanuu Ha BeO-cepBepe.
[Tpumenenne Texnonoruu PWA.

Tewma 10. BrimonHeHue pernmaMeHTHBIX orepaiuii ¢ nHpopmanmonHoi 6a3oit. Hactpoiika
I10JIb30BATENIEH CUCTEMBI U IIPAB JOCTYIIA.

Hmozoewlit npoekm

PazpaboTaTs OM3HEC-TIPUIIOKEHNE B COOTBETCTBUU C CIICIYIONIAM CIIEHAPHUEM:

1. VYcraHoBuUTH cHucTeMy, cO3laTh KOH(MUTYpAIHIO, CIENaTh MPOCTEUIITYI0 3aMUCHYIO
KHIDKKY.

2. Pacmiputh 3amUCHYI0 KHUXKKY, J00aBUB BO3MOXKHOCTH CO3JIaHUSl  CITHCKa

KOMMEHTapHeB K KOHTAKTY, a TakXKe 3arpy3ku (poTorpaguu KOHTaKTa.

Co31ath NpOCTEHIIYI0 CUCTEMY aBTOMATHU3allMi HHTEPHET-Mara3uHa.

4. J1o6aBUTH BO3MOHOCTH CO3/IaHMSI MPOaX KOHTAKTAM U3 3aITUCHON KHUKKH.

w



o

10.
11.

12.
13.

14.

Jlo6aBuTh yn00HBIN HHTEp(dENC MOIb30BaTENSI CHCTEMBI.

JloGaBuTH OTYETHI O MPOJAXax B pa3pe3ax TOBapa, IPYMHIbl TOBAPOB, KOHTAKTOB,
BPEMECHHBIX HHTEPBAJIOB.

Jl06aBUThH MOCTpPOEHUE aUarpamMm IMpoJax, B TOM YHUCIE, B pa3pe3e MO OTAEIbHBIM
MEHEIKEepaMm.

OpranuzoBaTh BBITPY3KY MpOJax B TaOIUYHOM (popmare ¢ BO3MOXKHOCTBIO BBIOOpa
CTOJIOIIOB B BHITPY3KE.

J106aBUTH BO3MOKHOCTh BBICTABIICHUS IIeHBI B BaItoTe (IMyTeM uHTerpaiuu ¢ [{b PO
JUTS TIOJTYYEHUS KypCOB BaJliOT).

Co3znarp yaT-60Ta JUIsl KJIMEHTOB (I71s1 00CYKICHHS 3aKa30B).

Jlo6aBUTh BO3MOXKHOCTH BECTH KOHTEKCTHBIE OOCYXKICHHS TIO 3aKa3zaM JJIs
I0JIb30BATENCH CUCTEMBI.

Co3aath MOOHIIbHOE TIPUIIOKEHHUE [T pa3padOTaHHON KOH(MUTYpAIUH.
OnyOnukoBaTh CBOE MpUIOXKEHHE Kak BeO-cepBuc. J{00aBUTH BO3MOXKHOCTD
ycTaHOBKU kKak PWA.

JloGaBuTh mojb30BaTeNiell cucTeMbl. Peann3oBaTh BO3MOXKHOCTH BOCCTAHOBJICHHS
apoJist MoJIb30BaTENEM.



B 3a‘{€THO-3KBaM€HaHHOHHYIO BCOAOMOCTH OII€HKA BBICTABIIACTCA B COOTBETCTBHU C
HIDKETIPUBEICHHOM Tabmuuei 1.

Tab6muna 1
Cymma 6asioB OreHka
50-100 3aureHo
meree 50 He 3aureno

Cocrapngmomue npoiecca 00y4eHHs, KOTOPbIE OLIEHHWBAIOTCS B XO0J€ OOyuYeHHUs, U UX
BKJIaJ] B HITOTOBYIO OILICHKY TIPEICTaBJICHBI B TAOIHIIC 2.

Tabnuua 2
Ne n/mt OCHOBHBIE IIOKA3aTENIN OLICHKU Bxaz B UTOrOBYIO OLICHKY
1 [TpakTrueckue 3aHATHS 30%
2 BrimonHeHue qoMarinux 3agaHun 40%
3 [TpomexyTouHas aTTecTanus 30%

3.2. OueHo4HbIe MAaTEPHAJIBI

Tabmuua 3
Bec
HanmenoBanue Moy DOpMBI U METO/IbI KOHTPOJIA U OLICHKU
3aIaHus
OCHOBBI IPOTPAMMHUPOBAHUS HA [IpakTrueckue 3agaHus MO TEMaM JICKIHI
Python JlomalrHye 3aaHus B CUCTEME 14
JUCTAaHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIIUH
CTpyKTypbl JaHHBIX U QYHKIIMI [IpakTrueckue 3agaHus MO TEMaM JIEKLINI
JlomaniHue 3agaHus B CHCTEME 14
JUCTAaHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIIUH
OOBEKTHO- [IpakTrueckue 3agaHus MO TEMaM JICKIIHI
OPUEHTHUPOBAHHOE JlomalrHue 3ajaHus B CUCTEME 14
MPOrPAMMHUPOBAHUE JTUCTAHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIUH
VYrny6nennsiit Python [IpakTrueckue 3agaHus MO TEMaM JICKIHI
JlomalrHye 3ajaHus B CUCTEME 14
JTUCTAHIIMOHHOTO OOYYEHHSI TI0 TeMaM
JIEKIIUH
MHOronoTo4YHOEe U1 aCHHXPOHHOE [IpakTrueckue 3agaHus MO TEMaM JICKIIHI
IIPOrPAMMUPOBAHUE JlomalrHye 3aJjaHus B CUCTEME 14
JTUCTAHIIMOHHOTO OOYYEHHS TI0 TeMaM
JIEKIIUH
IIpomMexxyTouHas arrecrauus Hrorosoe tectuposanue 30




