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PaGouas mporpamma obmieoOpazoBatensHoi nuctmuimabl O/In.08 Mudopmaruka paspadborana
Ha OCHOBE TPEOOBAHMIA:

" (ejepanbHOTO TOCYIAPCTBEHHOTO OOpPa30BATENBHOrO CTAHAAPTA CPEJHEro OOLIEro
0o0pa3zoBaHHs yTBEPKJIEHHOTO TMpukazom Munobpuayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Munrocte Poccun 07.06.2012 N 24480) (Pegakuus ¢ "BMEHEHUSIMU
ot 12.02.2025 N 93);

®denepallbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTENHFHOTO CTaHAApTa CPEAHEro NPoQecCHOHaTBLHOTO

oOpazoBanus no cnenuansHocTd : 09.02.07. UHopMaoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHUE

npoduIIs TOITy4aeMoro oopa3oBaHusl.

IIPUMEPHON IMPOTPaMMBI;

" peKOMeHJAUMii 10 MOJNYYEHHIO CPEJHEro OOIIEro 06pa3oBaHMA B MPENENaX OCBOCHHS
0o0pa3oBaTeNbHOW MPOrpaMMBbl CPEIHEr0 NPOPECcCHOHATIBHOIO 00pa3oBaHUs (IHUCBMO
JlenmapraMeHTa TOCYJapCTBEHHOM HOJIUTUKM B cepe cpeaHero mnpodeccuoHanbHOTo
oOpa3zoBanus u npodeccuonHanbHoro ooyuenus ot 01.03.2023 Ne 05-592);
METOJIMUECKUX pEeKOMEeHIaluu o COCTaBJICHUIO paboumnx porpamMm
00111€00pa30BaTENbHBIX JUCHUIUIMH C Y4YeTOM MpO(eCcCHOHAILHOW HAINpaBIECHHOCTH
nporpaMMm  cpefaHero mpodeccuoHanbHoro obpazoBanus (IIIIKPC u TIIICC3)
paspabotanubix Ha 6a3e ['BITOY PJI «KIIITK»

B COOTBETCTBUM C pabouyuM Yy4eOHBIM IUIAaHOM OOpa30BaTEIbHOW OpraHu3alliud Ha
2025/2026 y4eOHbI# TOSI.

PazpaboTumnku:
" Jamyposa ®.3., npenogasatens [BOY PJI «KITITK»
Pamxabosa A.H., nmpenomaBatens Boiciiel kBanudukanuonnoi kareropun 'bOY PJI
«KTIITK»
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1. O0mas xapakTepucTHKA NPUMEPHOi padodeil MpPorpaMmbl
o0ureoOpasoBaTeIbHOM AUcHMILIUEBI «MHpOopMaTHKa»

1.1. MecTo nMCHUIJIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CIIO:

O6meobpazoBarensHas  guciuiuimHa «MMHO®OPMATUKA»  sBisieTcs
00s3aTeIbHOM  YacThI0  00IIE00pa30BaTENIPHOTO  IHKJIA  00pa3oBaTEebHOU
nporpammbel B cootBeTcTBUU ¢ PI'OC CIIO no cneumansHoct 09.02.07
«MHpOpMAIIMOHHBIE CHCTEMBI U TPOTPAMMHUPOBAHHUE.

1.2. leau u muIaHApyeMble Pe3yJbTAThl OCBOECHUS TUCITUNIJIMHDI:
1.2.1. Heau 1UCHUNIMHBI

Conepxanue MPOrpaMMBbl 00111e00pa3oBaTeIbHOM JTVCIIUTIINHBI
«ndopmarrkay HampaBiIE€HO Ha JOCTHIXKEHHUE CIEAYIOIUX IIeeil: OCBOCHUE
cucTeMbl 0a30BbIX 3HAHUH, OTpakaloIIUX BKJAJ UHPOpMATUKH B (OpPMHUPOBAHUE
COBPEMCHHOM HAy4YHOW KapTHUHBI MHpa, POJb HH(GOPMAIMOHHBIX IPOIECCOB B
COBPEMEHHOM OOIIECTBE, OMOJIOTMYECKUX U TEXHHYECKUX CHUCTEMaXx; OBJIAJCHHUE
YMEHHSIMHA TIPUMCHSTh, aHAJIM3MPOBATh, NPeoOpa3oBhIBaTh HHOOPMAIIMOHHBIC
MOJIENI PEAThbHBIX OOBEKTOB M MPOIIECCOB, HCIONB3YS MPU ATOM IHHGPOBHIC
TEXHOJIOTUM, B TOM YHMCJIE NPU U3YYCHUU JPYTUX JAUCUUIUIMH; Pa3BUTHE
MO3HABATEIbHBIX HMHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEMH
MyTEM OCBOEHUS U HCIOJIb30BAaHUS METOJIOB HH(POPMATUKH U HHUPPOBBIX
TEXHOJIOTUHA TIPU M3YYEHUM Pa3JIMYHBIX Y4YeOHBIX TMPEIMETOB; BOCIUTAHUE
OTBETCTBEHHOTO OTHOIIEHUSI K COOJIOACHUIO AITHYCCKMX M IIPABOBBIX HOPM
WHQOPMAIIMOHHOW  JIEATCIIPHOCTH; NPHOOpPETEHHWE  OIbITa  HCIIOJIb30BAHUS
U(POBBIX TEXHOJOTUA B WHIWBHUIYyAIbHOW W KOJUIGKTUBHOM Y4eOHOU U
MTO3HABATEIBHOW, B TOM YUCJIE POCKTHOU JIESITEIbHOCTH.



1.2.2. [lnanupyemble pe3yJbTATHI OCBOCHUS 0011e00pa3oBaTebHOM TucHUIINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha
ocHoge ®I'OC COO

Koa un
IL1anupyemMble pe3yJbTaThl 0CBOCHHS AU CHHILIHHDI
HAMMEHOBAHHE
q’OpMpreMHVX O6mue-* JucuMIInHApHbIe?
KOMIIeTeHIMii
B 4acTu TPyJ0BOro BOCHHUTAHHUSA: - IOHUMATh YTPO3y UH(POPMALMOHHOM 6e30MaCHOCTH, UCIIONb30BaTh
- TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTHU | METOBI U CPECTBA MPOTUBOAEHCTBUS STUM YTPO3aM, COOMIOIEHHE
MacTepcTBa, TPYA0Io0ue; Mep 6€30MacHOCTH, MPEIOTBPAIAIONINX HE3aKOHHOE
- TOTOBHOCTh K  QKTHBHOM  JIESATENHHOCTH | PaCIPOCTPAHCHUE MEPCOHANBHBIX TAHHBIX; COOI0IeHIE TPeOOBaHMIT
TEXHOJIOTHYECKOH U COMATbHON HAIPaBIEHHOCTH, | TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU paboTe ¢ KOMIBIOTEPAMH H
OK 01. Beibupath | CIOCOGHOCTh ~MHMIMHMPOBATh, IUIAHUPOBaTh M | APYTMMHU KOMIOHEHTaMH LHU(POBOrO OKPYKEHHMS; TIOHMMAHUE
CIOCOOBI PEILIEHUS. | CAMOCTOSATENBHO BBIIOJIHATH TAKYIO JAEATENIbHOCTD; | MIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIILIOTEPHBIX IPOrpaMM, 0as3
3a1a4 - MHTEpeC K PasIUYHBIM chepaM | maHHBIX U pabOTHI B ceTH VIHTepHET;
po(heCcCHOHANBHON | MPO(ecCHOHATBHON IESITETbHOCTH, - YMETh OPraHU30BBIBATH THYHOE HH(POPMAIIMOHHOE IPOCTPAHCTBO C
JIeATeNbHOCTH OBiajeHne  YHHBEPCAJIbHBLIMH  Y4eOHBLIMH | HCIIOJIB30BAaHUEM PA3IHYHBIX CPEACTB HU(PPOBBIX TEXHOIOTUIA;
NPUMEHHUTENBHO K | M03HABATEILHBIMH IeCTBUAMMU: MOHMMaHHE BO3MOKHOCTE IIU(POBBIX CEPBUCOB FOCYAAPCTBEHHBIX
Pa3IUYHBIM a) 0a30BbIe JIOrHUecKHe JelicTBHS: ycIyT, H(POBHIX 00PA30BATENBHBIX CEPBHCOB; TOHUMAHKE
KOHTEKCTaM - CaMOCTOSITEIEHO (GopMynHMpoBaTh ¥ | BO3MOYKHOCTEH ¥ OrpaHHYECHHI TEXHOIOTUI HCKYCCTBEHHOTO

aKTyaJM3HpoBaTh Ipo0JIeEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK WU
OCHOBaHHUA JJIA CpaBHeHI/IH, KHaCCI/I(I)I/IKaI_II/II/I )41
000011IeHHS;

MHTEJUIEKTa B pa3IMYHbIX 00J1acTAX; HAIUYKE IPEJCTaBICHUNA 00
UCIIOJIb30BaHUM HH(OPMAILIMOHHBIX TEXHOJIOTHH B PA3IMYHBIX
npodecCHOHATBHBIX chepax

- YMETh pealn30BaTh dTalbl PELICHUS 3a7a4 Ha KOMIIBIOTEPE; YMEHHE
peaT30BBIBATh HA BBIOPAHHOM /ISl M3YUCHHUS S3bIKE

! YKa3bIBalOTCA JIMYHOCTHBIE U MeTanpeaMeTHble pesyabTaTtbl 3 ®rOC COO (B nocnegHein pegakumm ot 12.08.2022) B otraaronbHoi dopMe, dopMmpyeMble
obuweobpaszoBaTeNibHOM ANCUMMINHOMN
2 AncumnanHapHble (MpeaMeTHbIe) pe3ynbTaThbl YKa3biBAKOTCA B COOTBETCTBUM € MX NOJHBIM nepedHem Bo ®rOC COO (B nocneaHeit pefakumm ot 12.08.2022)




- OmpeneNaTh IEeNH JCeATeNLHOCTH, 3aaBaTh
napaMeTpsl U KPUTEPUU MX JOCTHIKCHHS,

- BBIIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPECYHS B
paccMaTpUBaeMbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JAESTEIbHOCTD, OLIEHUBATh
COOTBETCTBUE pPE3yNbTAaTOB IENsIM, OLIEHUBATh
PHUCKH TIOCTIEICTBUIA JESATEbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIICHUE TIPU PEIICHUU
YKU3HEHHBIX TIPOOIIeM

0) 0a3oBbIE HCCIeN0BaTENbCKUE JIeiiCTBUS:

- BJIQ/ICTh HABBIKAMH y4€OHO-MCCIICIOBATEILCKON U
MIPOEKTHOM JesATENIbHOCTH, HaBbIKAMH pa3pellieHus
npo0Jem;

- BBIABJISITH MPUYUHHO-CJIEICTBEHHBIE CBS3H U
aKTyaJIM3UpOBaTh 33/1a4y, BBIIBUTaTh TUIIOTE3y €€
pelIeHus, TUTSE

HaxXoaAuThb APryMCHTEIL

JI0OKa3aTelIbcTBa CBOMX YTBEP:KJICHHM, 3a/1aBaTh
rapameTpsl U KpUTEPUH PEILECHNS;

- AHAJIM3UPOBATH IIOJYYEHHBIE B XOJE PELICHHUS
3a/la4yu  pe3yJIbTATHI,

IIPOrHo3UpoOBaTh HW3MEHCHUC B

KPpUTHUYCCKU OLCHUBAThL HX
JOCTOBCPHOCTD,
HOBBIX YCJIOBUAX;
- YMCTb NEPCHOCUTH 3HAHUA B MO3HABATCIIbBHYIO U
MMPAKTUICCKYIO obacTu KHU3HCOCATCIIbHOCTH,

- yMeTb HHTETPUPOBATH 3HAHWUSA W3 PA3HBIX
MPEIMETHBIX 00IacTei;
- BbIABUT'ATH HOBBIC niaeu, npefmaraTb

OpPUTrHHAJIBHBIC MTOAXOAblI U PCHICHU A,

nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) THIIOBBIC aITOPUTMBI 00PAOOTKH YUCEIT, YUCITOBBIX
MoCJeI0BAaTEIbHOCTEN 1 MACCHUBOB: MIPE/ICTABICHHUE YUCIIa B BUJIE
Habopa MPOCTHIX COMHOXUTENCH; HAX0XKACHINE MAaKCUMaJIbHON
(MMHUMABHON) UG PHI HATYPATBEHOTO YUCIIA, 3aIIMCAHHOTO B CUCTEME
CUMCIICHHUS] C OCHOBaHMEM, He MpeBblmatomuM 10; BEIYUCICHHE
0000IIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM
NI0CJIEA0BATENBHOCTH (CYyMMBI, IPOU3BEICHUS CPETHETO
apu(METHIECKOTr0, MUHUMAIBHOTO U MaKCUMAJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, y/I0BJIETBOPSIONINX 33JaHHOMY YCJIOBHIO);
COpPTUPOBKY 2JIEMEHTOB MacCHBa;




- CIOCOOHOCTH WX MCIIOJIb30BAHMS B
IIO3HABATEJILHON U COLIMAIIBHON MTPAKTHKE

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeJICTBA IIOUCKA,
aHanu3a u
MHTEPIIpETALNN
UHPOPMALIUU 1
MH(pOpPMallMOHHbIE
TEXHOJIOTHH IS
BBINOJIHEHUS 3a/1a4
npogeccuOHATBLHON
JESATEIIBHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUsT HAyKHM U OOIIECTBEHHOW TMPAKTUKH,

KYJIBTYD,
CHOC06CTByIOH_[€I‘O OCO3HAaHHUK CBOCTO MECTa B

OCHOBAaHHOT'O Ha Jiasnore
MOJIMKYJIbTYPHOM MUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOMN
KYJBTYpbl KaK CPEJCTBAa B3aUMOJICUCTBHUS MEXKITY
JIIOJIBMU U TTIO3HAHMS MUPA;

- OCO3HAaHME LIEHHOCTU HAy4YHOW JesATEIbHOCTH,
TOTOBHOCTh  OCYUIECTBJSATh  INPOEKTHYHO U
MCCJIE0BATENbCKYIO I€ATEIbHOCTh UHIUBUIYaIbHO
U B TpyIIIE;
OBJiagenue YHHMBEPCAJIbLHbIMHA yueOHBbIMHU
NMO3HABATEJIbHBIMU 1€CTBUAMM:

B) padoTa ¢ unopmaumeii:

- BJIAJICTh HaBBIKAMH MOJTy4YeHHs] MHQOpPMAIUH U3
HMCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO
OCYILECTBIISATh MOMUCK, aHAJIW3, CUCTEMAaTU3alUI0 U
UHTEPIPETANI0 HHHOPMALIUK PA3TUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHl B PA3IMYHBIX (hopMarax c
y4eTOM Ha3HaueHUs UWHOOpMAIMU H 1EJIEBOM
ayJUTOPHH,

MMPEACTAaBJIICHUA U BU3YyaJIU3alluu,

BbIOMpass  OoNTUMalbHYIO  (opmy

- BJIQJIETh MPEICTABICHUSAMH O POJIM HH(OPMALIUU U CBSI3aHHBIX C HEH
MIPOLIECCOB B MPUPOJE, TEXHUKE U OOIIECTBE; MOHATUIMU
«uHpOpMAIH, «MH()OPMAILIMOHHBIN MTPOLIECC, KCHCTEMay,
«KOMITOHEHTBI CUCTEMBI» «CUCTEMHBIN YPPEKT», «MHPOPMAIIMOHHAS
CUCTEMay, «CUCTEMA YIIPABIICHUS»; BIAJIETh METOAAMH MTOUCKA
uHpopMaluu B cetr UHTEpHET; yMETh KPUTUYECKHU OLICHUBATH
UH(OPMALINIO, TIOIyYEeHHYIO U3 ceTh VHTepHeT; XapakTepu30BaTh
OoJIBIIME JAHHBIE, PUBOJIUTH TPUMEPHI ICTOYHUKOB UX MTOJIYICHUS U
HaIpaBJICHUS MCIIOJIb30BaHMS,

- IOHUMATh OCHOBHbIE MPUHIUIIBI YCTPOCTBA U HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIBHBIX KOMITBIOTEPOB;
TEHACHIINN Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIAJECTh
HABBIKAMU Pa0OTHI C OTIEPAIMOHHBIMU CHCTEMaMU U OCHOBHBIMU
BUJAMHU IPOTPAMMHOT0 0OecTieueHH s JUIsl pelIeHns] y4eOHBIX 3a/1a4 110
BBIOpAHHOMW CTIEIUAIIA3AIINH;

- IMETh TIPEJICTABJICHUS O KOMITBFOTCPHBIX CETSIX U UX POJIH B
COBPEMEHHOM MHpe; 00 00X MPUHLUIIAX pa3paboTKu U
(GYHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHUM;

- IOHUMATh OCHOBHBIE MPUHIUIIBI JUCKPETU3ALMH PA3THUHBIX BUIOB
uHbOpMaIlMK; YMETh ONpeAesaTh UHHOPMAIIMOHHBIN 00beM
TEKCTOBBIX, TPAPUUECKHUX U 3BYKOBBIX JaHHBIX MIPH 3aIaHHBIX
napaMmeTpax AUCKPETU3AINN;

- YMETh CTPOUTH HEPABHOMEPHBIE KOJIbI, JOMYCKAIOIINE OJHO3HAUYHOE
JIEKOIMPOBAHKE COOOIICHNH (TIpe(DUKCHBIE KOJIBI); UCITOJIb30BaTh
MPOCTEHIINE KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATH U UCIIPABIISATH
OLIMOKY IpHU Nepeiaye JaHHbIX;




- OLICHUBATh AOCTOBCPHOCTD, JCTUTUMHOCTD
uHpOpManuu, ee

MOPaJIbHO-3THYCCKUM HOPMAaM;

COOTBCTCTBHUEC IIPABOBBIM H

- HUCHOJB30BaTh cpeAcTBa HHGOPMAIMOHHBIX U

KOMMYHHUKAIIMOHHBIX ~TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIlMOHHBIX  3aJa4 ¢  COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MacCHOCTH,
TUTHCHBI, PECypcoCOepeKeHHs, TPABOBBIX W
THYECKHX  HOPM, HOpM  HH(OPMANMOHHOU
0€30IMacCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHdopmaruu, THHOPMAITMOHHON 0€30MTaCHOCTH
JMYHOCTH

- BJIaJIETh TEOPETHUYECKUM aIlapaToM, MIO3BOJISIOLINM OCYIIECTBIATH
NpeCTaBICHNE 33JaHHOTO HATYPAJIBHOTO YMCIIA B PA3THYHBIX
CHCTEMaX CUHCIICHUS; BBITOIHATH MTPEOOPa30BAHMUS JIOTHIECKUX
BBIPAXEHUI, UCIIOJIb3YS 3aKOHBI alreOphl JIOTHKH; ONPEAETATh
KpaT4yallInii myTh BO B3BEHICHHOM Tpade 1 KOJTUYECTBO MyTeH MEX Ty
BEpIIMHAMU OPUEHTHPOBAHHOTO alMKINYecKoro rpada;

- YMETh YUTATh U IOHUMATh IPOTPaMMBI, PEATH3YIOLIIE HECI0KHbIE
ITOPUTMBI 00pa0OTKH YHCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MacCHBOB M CUMBOJIBHBIX CTPOK) Ha BEIOPAHHOM ISl H3yUCHHS
YHHBEPCAILHOM SI3bIKE TPOrPAaMMHPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#); ananu3upoBaTh aJrOpuTMBI C
WCITOJIb30BAHNUEM TaOJIHI] TPACCUPOBKH, ONIPEACIIATH 03
MCIIOJIb30BaHUsI KOMIIBIOTEPA PE3YJIbTAThl BHIIOTHEHHS HECTIOKHBIX
pOorpaMM, BKITFOYAIOIINX [IUKJIbI, BETBICHUS U MOIMPOrPAMMBI, IPH
3aJJaHHbBIX UCXOJIHBIX JTaHHBIX; MOJU(PHUIIMPOBATH TOTOBBIE POTPAMMBI
JUISL PEeLIeHUs] HOBBIX 337124, UCIOJIb30BATh UX B CBOMX MIPOrPaMMax B
Ka4yecTBE MONPOrpaMm (Ipoueayp, GyHKIui);

- YMETh CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPUAIIBI C UCTIOIb30BaHUEM BO3MOKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB M 00TAYHBIX CEPBHCOB; YMEHHE
HCITOJIH30BaTh TAOJIMUHBIE (PEISIMOHHBIC) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBIISATH 3allPOCHI B 0a3axX JTaHHBIX (B TOM YHCIIE BBIYUCISIEMbIE
3ampochl), BHIIOTHATE COPTHPOBKY U MOUCK 3aruceit B 6a3e JaHHBIX;
HAIOJIHATH pa3paboTaHHyI0 0a3y JaHHBIX; YMEHHE UCTIOIb30BaTh
AIIEKTPOHHBIE TAOJIUIIBI IS aHAJIM3a, IPEJCTaBICHU U 00pabOTKU
JAHHBIX (BKJIIOYAs! BBIYUCICHUE CYMMBI, CPETHET0 apu(PpMETUIECKOTO,
HauOO0JIBILIEr0 U HAMMEHbILIEr0 3HAYCHUH, pellieHne ypaBHEHUH);

- YMETh UCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJICIH JUIsI




aHaM3a 00bEKTOB M MPOIECCOB: (POPMYITHPOBATH IIETh
MO/JICIIMPOBAHMSI, BBITIOJHATE aHAJH3 PE3YJIbTATOB, TOJIyYeHHBIX B
XO0JIe MOJICITMPOBAHUS; OLIEHUBATh a/ICKBATHOCTH MOJICITN
MOJIETTUPYEMOMY OOBEKTY HIIH MPOIECCY; MPEACTABIATE PE3yIbTaThI
MOJICTTMPOBAHMS B HATJISITHOM BUJIE;

- YMETh KJIacCU(PHUIUPOBATH OCHOBHBIC 3aa4l aHAJIHM3a JaHHBIX
(mporo3upoBaHue, KiaccupuKays, KiacTepus3anns, aHaau3
OTKJIOHEHUI1); TOHUMATh MOCIIeI0BATEIbHOCTD PELICHUS 3a/1a4
aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA U OL[CHKA
Ka4yecTBa JIaHHBIX, BEIOOP W/HITH TIOCTPOCHUE MOJICIH,
npeoOpa3oBaHue TaHHBIX, BU3yaH3alHs JAHHBIX, HHTEPIIPETaIHS
pe3yIbTaToB;

- UIMETh NPECTABICHUS O 0a30BBIX MPUHIMIIAX OPTaHU3ALUH U
(YHKIIMOHMPOBAHHS KOMITBIOTEPHBIX CETEH;

- YMETh OIPEJEIIATh CPEAHIOI CKOPOCTh Nepeaayu JaHHbIX,
OLICHUBATh U3MEHEHHE BPEMEHU Iepelaul P U3MEHEHUHN
UH(POPMALMOHHOTO 00BEMa JJAHHBIX M XapaKTEPUCTHK KaHaja CBA3H;
- YMETh CTPOUTH KOJI, 00€CTIeUNBaIOIINI HAMMEHBIIYIO0 BO3MOXKHYIO
CPE/IHIOIO JUTHHY COOOIIEHHs IPU U3BECTHOM YacTOTE CHMBOJIOB,;
MOSICHATH MPUHIIUATIBI PA0OTHI TPOCTHIX AITOPHTMOB CXKATHS JAHHBIX;
- YMETb UCTIONIb30BATh MPH PELICHUH 337a4 CBOWCTBA MO3UIIMOHHOM
3aIHCH YUCE, AITOPUTMBI TOCTPOCHUS 3aITUCH YHCIIA B TO3UIIMOHHON
CHCTEME CUUCIICHHUS C 3aJJaHHBIM OCHOBAHUEM U TIOCTPOCHHUS YUCIIa 110
CTpOKe, coJiep Kallieil 3anuch 3TOro Yucia B MO3UIMOHHON cCUCTEME
CUHCJICHUS C 3aJJaHHBIM OCHOBAaHUEM; YMETb BBINOJIHATh
apu(MeTHYECKUE ONepaliy B TO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;
YMEHHE CTPOUTH JIOTHUECKOE BBIPAKEHUE B TU3HIOHKTHBHOMN H
KOHBIOHKTUBHOI HOpMaJIbHBIX (hopMax 10 3aJaHHOM TaOJuIe




UCTUHHOCTH; HCCJIEI0BATh 00JIACTh HCTUHHOCTH BHICKAa3bIBAHUS,
COJIEpIKallero MepeMEHHbIE; PelaTh HECI0KHbIE IOTHYECKUE
YpaBHEHHUS; YMETh pelIaTh aITOPUTMUYECKHUE 3a/1a4H, CBSI3aHHBIE C
aHanu30M rpadoB (3a4a4u NOCTPOSHUS ONITUMAIBHOTIO ITyTH MEXIY
BepIIMHaMU Tpada, onpeneseHHs] KOTUYeCTBA Pa3InuHbIX MyTen
MEXy BEpLUIMHAMHI OPHEHTUPOBAHHOTO AIIMKIMYECKOTOo rpada);
YMETb UCIIOJIb30BaTh JIEPEBbs IPU aHAJIN3E U OCTPOCHUU KOJIOB U IS
npeCcTaBIeHUs apu(PMETHUECKUX BIPAKEHUH, IPU PELICHUHN 33134
MOMCKa U COPTUPOBKU; YMETh CTPOUTH JIEPEBO UIPHI 110 3aJaHHOMY
QITOPUTMY; pa3padaThiBaTh U 00OCHOBBIBATH BHIUTPHIIIHYIO
CTpATETHIO UTPHI;

- IOHUMAThH 0A30BBIC AJTOPUTMBI 00PAOOTKU YUCIOBON U TEKCTOBOM
nH(bOopMaIuy (3aIUCh YUCEI B MO3UIIUOHHOMN CHCTEME CUHUCIICHMUS,
JEIUMOCTb LIETBIX YHUCEeN; HAXOXKIEHUE BCeX MPOCTHIX YHCEN B
3aJJaHHOM JlMarna3oHe; 00paboTka MHOTOpa3psIHBIX LIEIbIX YHCENT,
aHaJIM3 CUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB TIOMCKA U
COPTUPOBKH; YMEHHUE ONPENEIATH CI0KHOCTh U3y4aeMbIX B Kypce
0a30BBIX ANITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MacCHBa,
COpPTUPOBKA MacCUBa, NEpPeOOPHBIE aITOPUTMBI, IBOMUHBIN TOUCK) U
MPUBOJIUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB Pa3HOI CIIOKHOCTH
JUUISL pEUIEHUs OJTHOM 3a/1a4H;

- BIAJIETh YHUBEPCATIBHBIM S3bIKOM IPOTPAMMUPOBAHUS BEICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), mpencraBieHUsIMH O
0a30BbIX THIIAX JAHHBIX U CTPYKTypaxX AAHHBIX; YMEHHE UCIOJIb30BaTh
OCHOBHBIE YIIPABJISAIONINE KOHCTPYKIMH; YMETh OCYIIECTBIIATh aHAIN3
IPEJI0KEHHON IPOrPaMMBl: OIPEENSTh PE3YJIbTAaThl paObOThI
IPOTPaMMBI ITPH 33JaHHBIX UCXOIHBIX TAHHBIX; OTPENEISTh, TIPU
KaKMX UCXOIHBIX JAHHBIX BO3MOKHO MOTYYEHHE YKAa3aHHbIX
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PE3yIBTATOB; BBISBIATH JaHHbBIE, KOTOPbIE MOTYT IIPUBECTH K OIINOKE
B paboTe mporpamMmbl; (OPMYITHPOBATH MPEATIOKEHHS IO YITyUIICHUIO
IIPOrPaMMHOT0 KOJ1a;

- YMETb pa3pabaThiBaTh U PEATU30BBIBATH B BUJIE TPOrpaMM 0a30BbIe
QJITOPUTMBI; UCIIOJIB30BAThH B POrpaMMax JaHHBIE PA3IUYHBIX THUIIOB C
y4eTOM OIpaHUYEHUI Ha IMana3oH UX BO3MOXKHBIX 3HaUECHHUH,
IPUMEHATH [IPU PELICHNUH 33]a4 CTPYKTYPbI JAHHBIX (CIUCKH,
CJIOBapH, CTEKU, OUEPEIH, IEPEBBS); IPUMEHATH CTAHIAPTHBIE U
COOCTBEHHBIE IOIPOTPAMMBI JIs 00Pa0OTKU YHUCIIOBBIX TAHHBIX U
CHUMBOJIbHBIX CTPOK; UCII0JIb30BaTh IPU pa3zpaboTKe Nporpamm
O1OIMOTEKH MOANPOTrPAMM; 3HaTh (PYHKIIMOHAIBHBIE BO3MOXXHOCTHU
MHCTPYMEHTAJIBHBIX CPEJCTB CPEIbl Pa3pabOTKH; YMEHHE
UCIIOJIb30BaTh CPE/ICTBA OTJIAJKU IPOTPaMM B cpejie
POrpaMMUPOBAHUs; YMEHHE JOKYMEHTUPOBATh IIPOrPaMMBbl;

- YMETh CO3/1aBaTh BeO-CTPAHUIIbl; YMEHUE HCIIOIb30BATh
AJIEKTPOHHBIE TaOJIUIIBI JAJIS aHAJIM3a, IPEJCTaBICHUA U 00pabOTKU
JaHHBIX (BKJIIOYasl BEIOOP ONTHUMAJIBHOTO PEUIEHMs], T0A00p JIMHUN
TpEH/1a, pelIeHNE 3a/1a4 POTHO3UPOBAHN); BJI1aJIe€Th OCHOBHBIMU
CBEJICHUSIMU O 0a3ax JaHHbBIX, UX CTPYKTYpPE, CPEICTBAX CO3JIaHUS U
paboThl ¢ HUMH; HCIIOIb30BaTh TaOIUYHBIE (PEISIMOHHbIE) Oa3bl
JTAHHBIX ¥ CIIPABOYHBIE CUCTEMBI
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3.4. BpImyckHUK, OCBOUBIIMIA 00pPa30BATENBHYIO MPOrPaMMy, JOJDKEH
o0nanarh npodeccuoHanbHBIMU KOMIIETEHIUSMU (manee - 1K),
COOTBETCTBYIOIIMMH OCHOBHBIM BUJIaM JICSITEIBHOCTH:

3.4.1. Pa3zpaboTka MoyJieit mporpaMMHOTO 0OeCIIeYeHUs ISl KOMITBIOTEPHBIX
CUCTEM:

[IK 1.1. ®opMupoBaTh aJropuTMbl pa3pabOTKHM MPOrPAMMHBIX MOJYJIEH B
COOTBETCTBUM C TEXHUYECKUM 3aJaHUEM.

[IK 1.2. Pa3pabaThiBaTh NOpOrpaMMHBIE MOJYJW B COOTBETCTBUHU C
TEXHUYECKUM 3aTaHUEM.

IIK 1.3. BbIMONHATH OTIAAKY MPOTPAMMHBIX MOIYJEH C HCIIOJIb30BAHUEM
CIIEMAIM3UPOBAHHBIX IPOTPAMMHBIX CPECTB.

[1IK 1.4. BbINOTHATH TECTUPOBAHUE TPOTPAMMHBIX MOYJICH.
[1K 1.5. OcymiecTBAsTh pePakTOPUHT U ONTUMH3ALIMIO POTPAMMHOI0 KO/Ia.

[1K 1.6. Pa3zpabarbiBaTh MOIYIM IPOrPAMMHOT0 0OeCcTieueHUs 1Sl MOOMITbHBIX
maThopm.

3.4.2. OcCylIeCTBICHUE UHTETPALIMU TPOrPAMMHBIX MOIYJICH:

[IK 2.1. Pa3pabarpiBath TpeOOBaHUS K MPOTPAMMHBIM MOMIYJISIM Ha OCHOBE
aHAJIN3a NMPOCKTHOW M TEXHUYECKOM JOKYMEHTAIIMU Ha MPEAMET B3aUMOACHCTBUSA
KOMITOHEHT.

[1K 2.2. BBIMOTHATS MHTETPAIIAIO MOJTYJICH B MPOTPAMMHOE 0OeCIieYeHUeE.

[IK 2.3. BbINONHATH OTJIAJIKy MPOTPAMMHOrO MOJIYJS C HMCIOJIb30BAHUEM
CIELMAIM3UPOBAHHBIX TPOTPAMMHBIX CPEACTB.

[1K 2.4. OcyuiecTBAsTh pa3padOTKy TECTOBBIX HAOOPOB U TECTOBBIX CLIEHAPUEB
IUIsL IPOrPaMMHOT0 00ECIIEUEHU .

I[IK 2.5. IIpou3BOIWTH WHCIEKTUPOBAHHE KOMIIOHEHT MPOTPAMMHOTO
oOecrieueHus: Ha PeAMET COOTBETCTBUS CTAHAAPTAM KOJUPOBAHUS.

3.4.4. CompoBoxaeHne Hu O0OCITy)XKHBaHHE MPOTPAMMHOTO OOeCTeYeHHUS
KOMIBIOTEPHBIX CUCTEM:

[IK 4.1. OcymecTBisTh WHCTAUIAINNIO, HACTPOUKY W OOCITY>KHBAaHHE
IPOTrPAMMHOTO 00eCTIeYEHUST KOMITBIOTEPHBIX CHCTEM.

I[IK 4.2. OcymecTBisiTb HU3MEPEHHUs] SKCIUTyaTallMOHHBIX XapaKTePHUCTHK
IPOrPaMMHOTO 00ECTIeYeHHUSI KOMITBIOTEPHBIX CHCTEM.
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[IK 4.3. BemonHate paboThl MO MOAUGUKAIUU OTIACIbHBIX KOMIIOHEHT
POrPaMMHOTO 00ECTIeYeHHSI B COOTBETCTBUH C MOTPEOHOCTAMHM 3aKa34HKa.

[1K 4.4. O6ecnieunBaTh 3alIUTY IPOTPAMMHOTO 00ECTIEUeHHsI KOMITbIOTEPHBIX
CUCTEM IIPOrPAMMHBIMH CPEJICTBAMHU.

3.4.11. Pa3zpaboTka, aIMUHUCTPUPOBAHHUE U 3amuTa 0a3 JaHHBIX:

I[IK 11.1. OcymectBasath cOop, 0oOpabOTKy M aHanu3 HHPOpMAIUU s
MPOCKTUPOBaHUS 0a3 JaHHBIX.

[IK 11.2. IlpoektupoBaTh 0a3y NaHHBIX Ha OCHOBE aHAIHM3a MPEIMETHOU
oOnacTu.

[IK 11.3. PaspabateiBaTh 00BEKTHI 0a3bl JIaHHBIX B COOTBETCTBUU C
pe3yibTaTaMu aHaIM3a MIPEeIMETHON 00IacTH.

IIK 11.4. PeanuzoBbiBaTh 0a3y AaHHBIX B KOHKPETHOW CHUCTEME YIMpPAaBJICHUS
0a3zaMu JaHHBIX.

[IK 11.5. AqmMuHucTpupoBaTh 0a3bl JaHHBIX.

[IK 11.6. 3ammmare wuHpopmanuioo B 0a3e JaHHBIX C HCIOJIb30BAHUEM
TE€XHOJIOTUHU 3alIUThl HH(POPMALIUH.

3.5. MunumanbHble TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OCHOBHBIX BHJIOB
JEeATENbHOCTH 00pa30BaTEIbHON IPOrpaMMbl MPEICTABIEHbI B PUIIOKEHUH N 2 K
Hacrosmemy @I'OC CIIO.

3.6. O0Opa3oBarenbHas OpraHU3alKs CaMOCTOATEIHHO TIAHUPYET Pe3yIbTaThI
00y4CHHUS 110 OTASTHHBIM JUCITUTUTHHAM, MOAYJISIM M ITPAKTUKaM, KOTOPBIC TOHKHBI
OBITh COOTHECEHBI C TpeOyeMBbIMU pe3yJibTaTaMH OCBOCHHUS 00pa3oBaTEIbHOMN
porpaMmbl (KOMITETCHIIMSIMU BBITYCKHUKOB). COBOKYITHOCTh 3aIJTAHUPOBAHHBIX
pe3yIbTaTOB 00YUYCHHUS JOJKHA 00ECIIeYnBaTh BBITYCKHUKY ocBoeHHE BceX OK m
ITK, ycranoBnennbix Hactosimum @I'OC CIIO.
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2. CTpyKTypa M copepxaHue o0ueo0pa3oBaTeJIbHOM U CIIMIIIMHBI

2.1. O0beM JUCHUIJIMHBI U BUABI Y4eOHOH padoThl

Buna yueOHoii padoThl Oo0bem B
yacax*

O0bem o0pa3oBaTe1bHOI NPOrpaMMbl JUCHUTIINHBI 132
OcHoBHOe coep:kaHue 90
BT. U..
TEOPETUIECKOe 00yICHHE 16
MIPAaKTHUYECKUE 3aHATHS 74
IpodeccnonanbHO-OpHEHTHPOBAHHOE COePKAHNE (COMEP:KaHUe 4
NPHUKJIATHBIX MOLYJIeit)’
BT. U..
TEOPETUIECKOe 00yICHHE 10
MIPAaKTHUYECKUE 3aHATHS 32
Monayab 1. AHAJIMTHKA U BU3yaJau3anus 1aHHbIX Ha Python* 24
BT. U..
TEOpeTu4ecKoe 00yueHue 6
MIPAKTUYECKUE 3aHATUSA 18
Monayab 2. BBenenue B Be0-pa3padoTKy Ha si3bike JavaScript* 18
BT. U.:
TeopeTuyeckoe 00ydeHne 4
MPAKTUYECKUE 3AHATUA 14
IIpomexyTounas arrecTanus (3K3aMeH) 12
HUTOIo 144

3 O6pasoBaTesibHas OpraHM3aLms OCyLLECTBASET BbIGOP ABYX MOy eN
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2.2. TemaTu4ecKuil IUVIAH U coJep:kaHue TUCHUILINHBI «MHpopMaTHKa»

HaumenoBanue Copnep:xxanue yue0OHOro marepuasa (0CHOBHOe 1 MpodeccuoHaIbHO- Oo0bem dopmupyembie
pa3aesioB M TeM OPHEHTHPOBAaHHOE), 1A00PATOPHbIE U MPAKTUYECKHE 3AHATHS, IPUKJIATHOH 4acoB KOMIIeTEeHIIUH
MOAYJb (IPY HAJTMYMH)
OcHoBHOE conep:kanue

Pazpea 1. Nudopmanusa u uHGOPMALMOHHAA 1eATEJIBHOCTD YeJI0BEeKa 22
Tema 1.1. Unpopmanust | OCHOBHOE coaepKaHue 2 OK 02
U UH(OpPMaIIMOHHBbIE [Tonstue «uHpopManus» Kak GyHIaMEHTAIbHOE MOHATHE COBPEMEHHON HAYKH.
MPOLECCHI [IpencraBienre 06 OCHOBHBIX HH()OPMALIMOHHBIX MPOIIECCAX, O CHCTEMAaX.

Koaunposanue undopmanmu Mudopmanus u napopMalioHHbIE TPOIECCH

Teopernueckoe o0yueHue 2
Tema 1.2. Iloxxoas! k OcHOBHOE coJiepKaHue 2 OK 02
U3MEpPEeHHI0 [Tonxonp! k U3MepeHuto nHopManu (CoaepKaTeNIbHbIN, aapaBUTHBIH,
uHpopManuu BEpOSTHOCTHBIN). Enuanisl namepenns nadopmanuu. MabopManroHHbie 00BEKTHI

Pa3IMYHBIX BUJOB. Y HUBEPCAILHOCTh JUCKPETHOTO (LIU(PPOBOr0) MpeICTaBICHUS

unpopmanuu. Ilepenaua u xpanenue uapopmaiuu. OnpeaeneHue 00bEeMOB

pa3nu4HbIX HocuTeneil nudopmanu. Apxus HH(pOpMALU

[IpakTrueckue 3aHATHS 2
Tema 1.3. Komnblotep | OCHOBHOE cO/iepKaHUE 2 OK 02
u nudposoe [IpuHIUIIBI TOCTPOEHUS KOMITBIOTEPOB. [IpUHIIUIT OTKPBITON apXUTEKTYPHI.
npeacTaBjieHue Maructpainb. AnnapaTHoe yCTPOMCTBO KOMITbIOTEpa. BHEIIHsS maMsITh. Y CTpoiicTBa
uHpopmManum. BBOJAa-BbIBOA. [Tokonenust IBM. Apxutektypa 9BM 5 nokosnenusi. OCHOBHBIE
YcrpoiictBo XapaKTepUCTUKH KOoMIbIOTepoB. [IporpaMmMHoe obecnieueHue: kiaccuukanus U ero
KOMIIbIOTEpPA Ha3HauYEHHe, CETEBOE NMPOrpaMMHOE oOecreueHne

Teopernueckoe oOyueHne 2
Tema 1.4. KonupoBanue | OCHOBHOE CO/IepKaHUE 4 OK 02
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uHopmanuu.
Cucrembl cuucJeHus

HpeI[CTaBJIeHI/IC O PA3JIMYHBIX CUCTECMAX CUHUCIICHUSA, ITPEACTABIICHHUEC BCIICCTBCHHOI'O
YHUCJIa B CUCTEME CUHUCIICHHUS C JTI0OBIM OCHOBAaHHMEM, MEPEBOJ] YUCIIA U3 HEIECATUIHOMN
HOSHHI/IOHHOﬁ CHUCTEMBI CUUCIICHUSA B JCCATUYHYIO, IICPCBO/J] BEIICCTBCHHOI'O YMUCJia U3
10 CC B apyryto CC, apudmerndeckue aeiictus B pazabix CC.

[IpencraBieHye YUCIOBBIX JAHHBIX: OOIME MPUHIIUIIBI TPEICTABICHUS TaHHBIX,
(dbopMaThl peICTaBICHUS YUCEN.

[IpencraBieHre TEKCTOBBIX JAHHBIX: KOJOBBIE TAOIUIIBI CHMBOJIOB, 00bEM TEKCTOBBIX
JaHHBbIX.

[IpencraBnenue rpaguuecKkux TaHHBIX.

HpeI[CTaBJIeHI/Ie 3BYKOBBIX JaHHBIX.

[IpencraBinenre BUACOTAHHBIX.

KoaupoBanue nanHbIX TPOU3BOILHOIO BUJA

HpaKTI/I‘IeCKI/IC 3aHATUA

Tema 1.5. DiieMmeHTBI OcHoBHOE coziepKkaHue OK 02
KOMOHMHATOPHKH, OcHOBHBIE TOHATHS ANTreOpHI JIOTUKU: BHICKa3bIBAaHHUE, JIOTUYECKHE OTIEpalny,
TEOPHH MHOKECTB M MOCTPOCHHE TaOIHIIBI UICTHHHOCTH JIOTUYECKOTO BhIpaKeHHs. | padrueckuii MeTos
MaTeMaTH4eCKO’ anreops! noruku. [lonarue MmHOXkecTBa. MomHOCTh MHOXeCTBa. Ornepaliiy Haj
JIOTHKHU MHO’KeCTBaMU. Pelienre nornueckux 3aaad rpadpudeckum crnocooom
TeopeTtnueckoe o0yueHue
[IpakTuyeckue 3aHATUSL
Tema 1.6. OcHoBHOE coJiepkaHue OK 01
Komnbrorepusnie cetu: | KommbroTepHsie cetn ux kiaccudukamus. Pabora B 1okanpHO# cetu. Tomomoruu OK 02
JIOKAJIbHbIE C€TH, CeTh | TOKaIbHBIX ceTeil. OOMeH nanHbIMH. [106anpHas ceth MuTepHeT. IP-anpecarms.
HNurepHer [TpaBoBbIE OCHOBHI PaboTHI B ceTn IHTEpHET
TeopeTtnueckoe o0yueHue
Tema 1.7. Cny:x0b1 OcHOBHOE coaepkaHue OK 02

HNHurepHera

CaiyxOb1 1 cepBucsl IHTEepHETA (JIEKTPOHHAS 110YTA, BUJCOKOH(PEPEHIINH, (OPYMBI,
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MECCEHIKEPHI, colfnabHbie ceTn). [lonck B UHTEepHETE. DNEKTPOHHASI KOMMEPITHSL.
[{upoBbie CepBHUCHI TOCYIapCTBEHHBIX yCIyT. JlocToBepHOCTH MHGOPMAITUHU B
HNutepuere

[IpakTrueckue 3aHsATUS 2
Tema 1.8. CereBoe OcHOBHOE coaepKkaHue 2 OK 01
XpaHeHHe JaHHbIX U Opranuzanus JHYHOTO HH(OPMAIIMOHHOTO TpocTpancTBa. O0IauHble XpaHUIIUIIA OK 02
11(GppoBOro KOHTEHTa naHHbIX. Pa3nenenue npas noctyna B o0iayHbIX XpaHuinumax. Komiekrusaas paboTta

Haja gokymMeHtamu. CobmoaeHne Mep 0€30MacHOCTH, MPEeIOTBPAIIAIONINX HE3aKOHHOE

pacnpocTpaHeHHE MEPCOHATIbHBIX TaHHBIX

[IpakTrueckue 3aHATUS 2
Tema 1.9. OcHoBHOE coziepKkaHue 2 OK 01
Nudopmannonnasn WNudopmannonnas 6e3onacHocTs. 3ammra nHopmarun. MapopmannonHas OK 02
0e30I1aCHOCTD 6e3omacHoCTh B MUpe, Poccun. BpenonocHslie nporpaMmbl. AHTUBUPYCHBIE

nporpaMMsl. besonacHocTs B IHTepHETE (CETEBBIE YTPO3bl, MOLLIEHHUYECTBO). TpeHabl

B Pa3BUTUU IIUPPOBBIX TEXHOJIOTHI; PUCKU U MPOTHO3bI UCIIOJIb30BAHUS LU(POBBIX

TEXHOJIOT Uil P pelIeHUH Mpo(ecCHOHABHBIX 3a/1a4H

Teopernueckoe oOyueHue 2
Pazpea 2. Hcnosb3oBanue NpOrpaMMHBIX CHCTEM U CEPBHCOB 32
Tema 2.1. O0pabdoTka OcHOBHOE coaepkaHue 8 OK 02
uHopManum B TexcToBbIe JOKYMEHTHI. Buabl mporpaMMHOT0O o0ecriedeHus Aiisi 00paboTKu
TEKCTOBBIX TekcToBOM nHpopmanuu. CoznaHne TEKCTOBBIX JOKYMEHTOB Ha KOMIIBIOTEPE
npoieccopax (omepanuu BBOJIA, peIaKTUPOBAHMS, OPMATUPOBAHUS)

[IpakTnueckue 3aHATHS 8
Tema 2.2. Texnonorun | OCHOBHOE cOAEpKaHUE 4 OK 02
CO31aHHA MHoroctpannuHble TOKyMeHTbl. CTpyKTypa JoKyMeHTa. [ uneprexkcroBbie
CTPYKTYPHPOBaHHBIX nokymeHnThel. CoBMecTHast paboTa Haa JokyMeHToM. 111abmoHBl.
TEKCTOBBIX [TpakTHYECKHE 3aHSTHSI 4
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AOKYMEHTOB

Tema 2.3. OcHoBHOE coziep kaHne 4 OK 02
KoMmnbrorepuas KomnrerotrepHas rpaduka u e€ Buasl. @opmaThl MyJIbTUMEANHHBIX (DaliIoB.
rpaduka u I'paduaeckue pemakropsl (ITO Gimp, Inkscape). IIporpammsr 1o 3anucu u
MyJbTHMeEIHA penaktupoBanus 3Byka (IIO AyarnoMacTtep). [Iporpammbl pe1akTHpOBaHUS BUIEO
(ITO Movavi)
IIpakTrueckue 3aHATHS 4
Tema 2.4. Texnosioruu | OCHOBHOE CO/IEpKaHNE 4 OK 02
00padoTKu TexHomornu 06pabOTKH Pa3TUIHBIX 00BEKTOB KOMIIBIOTEPHOH TpaduKu (pacTpOBBIC U
rpagu4ecKuX 00bEKTOB | BEKTOPHBIC N300paXKeHHs, 00pad0TKa 3ByKa, MOHTaXX BHJICO)
IIpakTrueckue 3aHATHS 4
Tema 2.5. OcHoBHOE coJiepkaHne 4 OK 02
IIpencraBiienune Bubl koMIbIOTEpHBIX Mpe3eHTaluid. OCHOBHBIE 3TaIbl Pa3pabOTKH MpEe3CHTAIIH.
npo¢eccCuoHAILHOM Anumanus B mpe3entanuu. [[ladmonsl. KoMmnosuimst 00bEKTOB MPE3CHTALINH
nHdopmanuu B Buje Teoperudeckoe oOyueHe 2
npe3eHTanui [TpakTudeckue 3aHATH 2
Tema 2.6. OcHoBHOE coaepKkaHue 4 OK 02
HNHTepakTUBHBIE U [TpunaIMIEl MyIbTEMEUS. THTEpaKTHBHOE TIpE/ICTaBICHHE HHPOPMAITUU
MYJIbTHMeAHIHBIE [TpakTHYeCKUE 3aHATHS 4
00beKTHI HA cJlaiije
Tema 2.7. OcCHOBHOE coJiep>KaHne 4 OK 02
I'mneprexcroBoe S3bik pa3metku runeprekcta HTML. Odopminenue runepTekcToBoil crpanuiibl. Beo-
Nnpe/ACTABJICHUE CalTHI ¥ BEO-CTPaHUIIBI
HHpoOpMaNHU [TpakTudeckue 3aHATH 4
Paznean 3. NudopmanuonHoe MogeIMpOBaHHE 36
Tema 3.1. OCHOBHOE coJiepKaHue 2 OK 02
Mopenu u [IpencraBieHre 0 KOMIBIOTEPHBIX MOIEsIX. Buapl Moseneil. AJeKBaTHOCTh MOJCIH.
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MO/IeJINpOBaHue. OcCHOBHBIE 3TaIlbl KOMIIBIOTEPHOTO MOJEINPOBAHUS
JTansl TeopeTtnueckoe o0yueHue
MO/1eJINPOBaHUS
Tema 3.2. OcHOBHOE coJiepKaHne OK 02
Cnuckn, rpadel, Crpykrypa unpopmanuu. Cnucku, rpadsl, 1epeBbsi. AITOPUTM HOCTPOEHHS AepeEBa
AepeBbs peLieHuin
TeopeTrudeckoe o0yueHue
Tema 3.3. OcHoBHOE coziepKaHne OK 02
MartemaTuueckue AJTOpUTMBI MOAECITMPOBAHUS KpAaTUAUIIUX MTyTeH MeX Ay BepIInHAMU (AJITOPUTM
Moj1eJIu B JleiikcTpbl, MeTo AMHAMUYECKOTO MPOTPaMMHUPOBAHUS ). DIIEMEHThI TEOPUU UTP
npodeccuoHAIbLHOM (BBIUTPBIIIHAS CTPATETHS)
obsacTn [IpakTudeckue 3aHATH
Tema 3.4. IlonsaTue OcHoBHOE coJiepKkaHre OK 01
aJropuT™Ma u ocHoBHbI€ | [lonsTue anroputma. CoiictBa anroputma. Croco6s! 3anucu anroputma. OCHOBHbIE
aJITOpUTMHUYECKHUe QITOPUTMHUYECKHE CTPYKTYPBI. 3allUCh AJITOPUTMOB Ha S3bIKE MIPOrPaMMHUPOBAHUS
CTPYKTYPbI (Pascal, Python, Java, C++, C#). AHau3 aJirOpUTMOB € TTIOMOIIIBIO TPACCUPOBOYHBIX
TabJIHUIL
[TpakTUyeckue 3aHATHS
Tema 3.5. OcHoBHOE coziepKkaHue OK 02
AHanu3 anropuTMoB B | CTpyKTYpHpPOBAaHHBIC THITHI TaHHBIX. MaccuBbL. BcrioMoraTenpHbIe allrOpUTMBI.
npogeccuoHaJIbLHOM 3a/1auM MOMCKa AJIEMEHTA C 33/IaHHBIMH CBOWCTBaMU. AHAJIU3 TUIIOBBIX aJITOPUTMOB
obJacTH 00pabOTKH YKces, YUCIOBBIX MOCIEI0BATEIBHOCTEH U MAaCCUBOB
Teopernueckoe oOyueHue
[IpakTHueckue 3aHATUS
Tema 3.6. ba3sl 1annbIX | OCHOBHOE CO/IEpKAHUE OK 02

KaK MoJieJIb
npeaMeTHOM 00J1acTH

ba3b1 naHHBIX KaKk MOJENh MpeaMeTHON o0macTu. TabmuIel v pensuoHHbIe 0a3bl
JTAaHHBIX
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TeopeTtudeckoe o0yueHue 2
[IpakTrueckue 3aHATHS 4
Tema 3.7. Texnoaoruu OcCHOBHOE coJiep>KaHne 4 OK 02
00padoTKu Tabnuunerit nponeccop. [Ipuemsl BBoAA, penakTupoBanusi, GOpMaTHPOBAHUS B
uHpopMaNu B TabauuHOM mporeccope. Anpecanust. CopTUpOBKa, (PUIbTpALHs, YCIOBHOE
IJIeKTPOHHBIX dbopMaTupoBaHue
Tadaunax [IpakTHYECKHUE 3aHATHS 4
Tema 3.8. @opmyast | OCHOBHOE coJiepKaHUE 4 OK 02
¢pyHKuMHU B @opmyibl U GYHKIIUHU B 3JIEKTPOHHBIX Tabmuiax. Berpoennsie GyHKINU U X
3J1eKTPOHHBIX UCIIONIb30BaHKe. MaTteMaTuueckue u ctaTuctuueckue GyHkiuu. Jloruueckue
Tadaumax ¢bynkun. @unancosble GyHKIUH. TekcToBbie pyHKIMU. Peanu3anus
MaTEeMaTHYECKHUX MOJIENICH B DJIICKTPOHHBIX Ta0JIUIIAX
IIpakTrueckue 3aHATHS 4
Tema 3.9. OcHoBHOE coziepkaHre 4 OK 02
Busyaausanus JaHHBIX | Busyanusamus 1aHHBIX B JICKTPOHHBIX TaOJIUIIAX
B 2JIEKTPOHHBIX
TaGIHIax [IpakTHueckue 3aHATHS 4
Tema 3.10. OcHoBHOE coJiepKaHne 4 OK 02
MopenupoBanue B MonenupoBaH#e B 3JIEKTPOHHBIX TabiuIax (Ha mpuMepax 3a1ad u3
3JIEKTPOHHBIX npodeCCHOHATBLHON 001acTH)
Tabaunax (Ha [IpakTrueckue 3aHATHS 4
npuMepax 3ajaay u3
npogeccuoHaILHOM
ods1acTH)
IpodeccHoHanLHO-OPHEHTHPOBAHHOE COMEP/KAHNE (COAepPKAHME MPUKJIATHOI0 MOXYJIs1)*
Ipukaagnoii moaysb 1 | AHAJIMTHKA M BU3yaJu3anus J1aHHbIX Ha Python 24

4 O6pasoBaTesibHas OpraHM3aUms OCyLLECTBSET BbIGOP ABYX MOIYy/IEN

20




Tema 1.1. BBenenue B Coneprxanue 4 OK 02
A3BIK WuTepaxkTuBHas cpeaa nporpaMmMmupoBanue Ha Python. BBoj 1 BbIBO TaHHBIX. IIK 1.1-1.6
NMPOrpaMMHUPOBAHUS Oynknuu print(), input(). Tunel 1anHBEIX. MaTeMaTHUeCKUE ONEpaIiy ¢ EIbIMHA U 1IK 4.1-4.4
Python BEIIECTBEHHLIMHU YHCIIAMU

Teopernueckoe 00yueHue 2

IIpakTrueckue 3aHATUS 2
Temal.2. Coneprxanue 4
OcHoBHBIE [ToHsiTHE NTOTMYECKUX BBIpaXKEHUW U onepanuil. JIN3bIOHKINSA, KOHbIOHKIWS, OK 02
AJIropuTMUYECKHUE orpunianue. Tabmuma uctuaHOCTU. [IpoBepka ycnosus B Python. CunTtakcuc IIK 1.1-1.6
KOHCTPYKIIMHM HA uHcTpykiui if, if-else, if-elif-else. Peanuzarus muknnueckux aaroputmos B Python. 1IK 4.1-4.4
Python Oynkuus range(). Cunrakcuc nukia for, nukna while

[IpakTrueckue 3aHATHS 4
Tema 1.3. Coneprxanue 4 OK 02
Pab6ora co cnuckamu u | [Tonstue ciimcka B Python. Co3nanue u cunThiBaHHE CIIMCKOB. DYHKIMKM U METOJIBI IIK 1.1-1.6
CJI0BapAMHU ciuckoB. [lonsTue cnoapsa. Otinuus cioBapeit ot criuckoB. Co3znaHue ciaoBaps. 1IK 4.1-4.4

Merons! cnoBapeil. [IpuMeHeHne CIIUCKOB U CIIOBApEN B PEAIBHBIX 3aa4ax.

Teoperndeckoe oOydeHne 2

[IpakTrueckue 3aHATUS 2
Tema 1.4. Coneprxanue 4 OK 02
AHaJIMTHKA AaHHBIX HA | [loHATHE naHHBIX, OonbiuX naHHBIX. Habops! nanubix. [Tnatdpopma Kaggle. 1IK 1.2-1.4
Python bubnuoreka Pandas. O6bekThI Series u DataFrame. [Tonyuenue oGmeit nadopmarum o IIK 2.1-2.5

naHHBIX. HIeKcAIus 0 YCIIOBUSAM M M3MEHCHHE JTAaHHBIX B TaOJIHUIIAX.

TeopeTrnueckoe o0yueHue 2

[IpakTrueckue 3aHATUS 2
Tema 1.5. Coneprxanue 4 OK 02
AHaJIn3 JaHHBIX HA IToHsTHE CTaTUCTHUKH, ONTUCATENLHON cTaTUCTUKH. OnucaTelIbHBIM aHaInu3 JaHHBIX. IIK 1.1-1.6
NMPAKTHYECKHUX OCHOBHBIE OINCATENBbHBIE CTATUCTUYECKUE BEIMYMHBI (UACTOTA, CPEHEE 1IK11.1-11.6
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npumepax apudmeTnyeckoe, MeIMaHa, MOJIa, pa3Max, CTaHIaPTHOE OTKIIOHeHHE). DyHKIINN
omucarenbHO# cratucTuku B Python Pandas. IlpakTuka BEIMUCIECHHUS OMMCATENBHBIX
cTaTucTU4ecKux BeaudnH B Python Pandas
[IpakTrueckue 3aHsATUS 4
Tema 1.6. Coneprxanue 2 OK 02
OcHoBbl Bu3yanu3anuu | HeoOXoauMOCTh BU3yallM3allMK JaHHBIX JUIS aHaau3a. [loHaTHe HaydHOU IpaduKH. IIK 2.1-1.4
AAHHBIX bubnunorexa Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBIE BUABI TPadUKOB 1IK 4.1-4.4
(TUCTOTpaMMBI, TUAarpaMMBbl paccesiHUS, TuarpaMmma pa3maxa, JTMHEeHHbIN rpaduk,
KpyroBasi IMarpaMma, TeTioBbie KapThl). OCHOBHBIE rpaduueckre KOMaH bl B
Matplotlib
[IpakTrueckue 3aHATHS 2
Tema 1.7. Conepxxanue 2 OK 02
IIpoexTHast padoTa XapakTepucTHKa OCHOBHBIX 3TaIlOB Mpoliecca aHajau3a AaHHbIX. [[oaroToBka TaHHBIX. IIK 1.1-1.6
«AHAJIN3 00JbLIINX UccnenoBanue n Bu3yanusauus JaHHbIX. [locTpoeHue npeackazaTenbHON MOJEIH. IIK 11.1-11.6
JAHHBIX B WNurepnperalius pe3ysibTaToB aHanu3a. Peanusaius OCHOBHBIX 3TANOB MpoIecca
npo¢eccuoHATbHOM aHaJIM3a JaHHBIX HA IpUMepe Habopa JaHHBIX U3 MPOPECCHOHATHHON Chephl
chepe» [TpakTryeckue 3aHATHS 2
Hpuxaagnoit moayJb 2 | BBenenue B BeO-pa3padoTKy Ha si3bike JavaScript 18
Tema 2.1. Cunrakcuc u | Conepxanue 2 OK 02
OCHOBHbIE IIOHATHUS BripaxkeHusi, onepaTopsl, 1o00UHbIe 3P PEKThl, HHCTPYKIMH, BBOA-BbIBOA. [loHsATHE IIK 1.1-1.6
JavaScript o0bekTa u nmuTepana. DBomronus crannapra ECMAScript 1IK 4.1-4.4
Teopernueckoe oOy4ueHne 2
Tema 2.2. Ynpasaenune | Conepxanue 2 OK 02
naKeTamu u Cucrema naketoB npm. Maunuanuzanus npoekra. Co3znanue aiina package.json. IIK 1.1-1.6
3aBUCUMOCTSAMH JleBenonepckre 3aBUCUMOCTH 1IK 4.1-4.4
[IpakTrueckue 3aHATUS 2
Tema 2.3. Ilepemennsnie | Conepxanue 2 OK 02
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M 00J1aCTH BUIUMOCTH.

OObsBIIeHNE TIEPEMEHHBIX. DTal KOMITWISAINH U dTan ucrnoHeHus. Ommoka

IIK 1.1-1.6

IIpumMuTHBHBIE H ReferenceError u Bo30y>xaeHne uckimodenus. [ mobanpHble nepeMenHbe. Bunumocts 1IK 4.1-4.4
00bEKTHBIE THIIBI Ha ypoBHe 0;10ka. CpaBHEHHE IPUMUTUBHBIX 3HAUEHUN IIK 11.2-11.3
AAHHBIX [IpakTHueckue 3aHATHS
Tema 2.4. TypeScript u | Conepxanue OK 02
craTnyeckas Tunst qanabix. OOBSIBICHNE C aHHOTAIMEH Tuma. TpaHCHUIALNS U 3aTyCK TPOEKTA. IIK 2.1-2.5
Tunu3anusa. @ynkumuu | O0bsBieHHE (B TOM YUCIIE C aHHOTAIMEH) U BBI30B (DYyHKITHIA IIK11.1-11.6
KaK CTPYKTYPHbIH Teopetnueckoe o0yueHue
3JIEMEHT CUeHapus H [IpakTrueckue 3aHATUS
KaK THI JaHHBIX
Tema 2.5. OcHOBHOE coJiep>KaHue OK 02
Yunpasasiommue NmnepaTuBHBIN NOAXO K CO3IaHUIO KoAa porpaMmMsl. MHCTpyKIMK Kak IIK 1.1-1.6
KOHCTPYKIHH IIPOTUBOIOJIOXKHOCTH BhIpaxkeHU. TepHapHbIil onepatop u uHcTpykuus If..else 1IK 4.1-4.4
[{uKIBI CO CUETUYMKOM, TIPEIYCIOBUEM/TIOCTYCIIOBUEM, UTEPAIMOHHbIE 1IK 11.2-11.3
[IpakTrueckue 3aHATUS
Tema 2.6. CTpoxku u Conepxanue OK 02
OMHAapHBbIE JaHHbIE. Ctpoxka Kak TPUMHUTUBHBIN TN JaHHBIX. [lepebop CTPOKHM ¢ TOMOIIBIO UTepAITHiA IIK 11.2-11.6
Peryasipubie for..of, ucnonszoBanue FOnukona B JavaScript. OTianune GMHAPHBIX JAHHBIX OT CTPOK. 1IK 2.3-2.5
BbIPAKECHUS ITonck coBnaaeHuil ¢ peryyIspHbIM BBIPAKEHUEM
[IpakTrueckue 3aHATUS
Tema 2.7. MaccuBbI " Coneprxanue OK 02
MHOKECTBA U MaccuBbl Kak HAOOpBI 3HAYCHUH Pa3HBIX THUIIOB, AOMYCKAIOIINX UTEpaInio. 3a1aHue IIK 1.3-1.6
JIUTepaibHbIE MaccuBa JitepaioM. Meroasl MaccuBoB, B ToM uuciie forEach u reduce. Bzaumubie IIK 4.1-4.4
00bEeKTHI. npeoOpa3oBaHUs MAaCCUBOB M CTPOK. MHOKeCTBa Kak HA0OpbI HEe TOBTOPSIOIINXCS
3HaueHuil. [lonydyeHne MHOKECTBA U3 MaccuBa
[IpakTrueckue 3aHATHS
Tema 2.8. IlpoexTHasn Copepxanue OK 02
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pabora. «Co3nanue [TpoektHas padota «Co3maHue MPOCTEUIIETO CEPBEPHOTO BEO-TIPUITOKECHIS IIK 1.2-1.6
npocTenero IIK 2.1-2.5
CepBEPHOro Bed- [IpakTrueckue 3aHATUS 2 IIK 11.1-11.6
NPUJI0KEHUSD»

IIpome:kyTouyHas aTTrecTanus 12

(KOHCYJIbTAIUSI U IK3aMeH)

Bcero 144y,
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3. YciaoBus peajn3anuu NporpaMmbl 0011e00pa3oBaTeIbHON JUCHUILIHHbBI

3.1. TpeboBanus K MHUHUMAJIBHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecnmevYeHNIo

Peanmzarus quciuruivael TpeOyeT HaIU4Yus y4eOHOW KOMIBIOTEPHON JTabopaTopuu
UH(POPMATHKHU.
O6opynoBaHKe KOMIIBIOTEPHON J1Ta00paTOPUH:
® [0CaJ0YHBIE MECTA M0 KOJINYECTBY O0yUaIOIINXCS;
® pabouee MECTO MPENOJaBaATEIs;
® MapKepHas J0CKa;
® y4yeOHO-METOAUYECKOE 00eCrIeUeHHE.
Texnudeckue cpeacTBa 0OyUeHHUS:
® KOMIBIOTEPHI IO KOJIUYECTBY OOYJAFOIIUXCS;
® JIOKaJbHAsI KOMITBIOTEpHAs CETh U TNI00anbHas ceTb IHTEpHET;
® JIMIEH3WOHHOE CUCTEMHOE U NMPUKJIAJAHOE MPOrpaMMHOE 00€CIICUeHUE;
® JIMIEH3MOHHOE aHTUBUPYCHOE MPOrpaMMHOE 0OecTIeueHHE;
® JIMIEH3MOHHOE CHEIHATU3UPOBAHHOE MPOTPaMMHOE 00eCIIeUeHHE;
®  MyJIbTHMEIUAMIPOCKTOP.

3.2. UudopmannonHoe odecnevyenne o0yuenusi. [lepeyeHbr pekoMeHIyeMbIX
yueOHbIX u3aanuii, UHTepHeT-pecypcoB, 10NMOJTHUTEIbHON JUTEPATYPbI

Jis  peanuzanuu  mporpaMMbl  OMOIMOTEUHBIH (OHA 00pa3oBaTEIHLHOM
OpraHu3aliK JOHKEH WMETh TIEYaTHBIC /WA JICKTPOHHBIE 00pa3oBaTeNbHBIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  KCIOJL30BAHHS B
o0pa3oBaTenbpHOM IPOoIIecce, HE CTapIle MATH JIET ¢ MOMEHTA U3IaHu.

PexkoMeHyeMble meuyaTHbIC U3/IaHUs IO pean3auu o0eoopa3oBaTeIbHON
JTUCIMIUTAHBI TPEACTABICHBI B METOIUYECKHX PEKOMEHIANUAX O OpTaHU3aIud
o0yueHus.
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111e00pa3oBaTeIbHOI

AUCHUIIINHbBI

KonTposib u omeHka pe3yibTaTOB OCBOEHHUS 0O0IIe00pa3oBaTeIbHON

AUCHUILIMHBI PaCKPBIBAIOTCA YCPE3 NTUCHUIINIMHAPHBIC PE3YJIbTAThl, HAIIPABJICHHLIC

Ha (opmupoBaHHE OOMMX U MPO(deCcCUOHATBHBIX KOMIIETEHIIMM MO pasjnenaMm u
TEMaM COJIepKaHusl y4eOHOTO MaTepHaia.

Oo6mas/mpodeccuon Pazngen/Tema Tun oneHoYHbIX
ajJlbHas MepOonpUsATHI
KOMIIEeTeH s
OK 01 Tema 1.6 Tema 1.9 Tema TectupoBaHue

3.5

OK 02 Tema 1.1 Tema 1.3 Tema
3.1 Tema 3.2 Tema 1.6
Tema 1.9

OK 01 Tema 1.7 Tema 1.8 Tema | BpinosiHeHHE IPAKTHUECKUX
22Tema34 3aJlaHui

OK 02 Tema 1.2 Tema 1.4 Tema

1.5 Tema 2.1 Tema 2.3
Tema 2.4 Tema 2.5 Tema
2.6 Tema 2.7 Tema 3.3
Tema 1.7 Tema 1.8 Tema
2.2 Tema 3.6 Tema 3.7
Tema 3.8 Tema 3.9 Tema
3.10 Tema 3.11 Tema
3.12 Tema 3.13

OK 01, OK 02, TIK
1.1-1.6,2.1 - 2.5,4.1-
4.4,11.1-11.6

Bce monynu

Brimmotaenune 3agagui
3K3aMEHAIIMOHHBIX OMJIETOB
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