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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
aucuuiuebl «MudgopmaTnka»
1.1. MecTo  AUCHUMIVIMHBI B CTPYKType  NpodecCHOHAIBHOM

o0pa3oBarteabHoil mporpammbl CITO

O6meobpazoBarenbHas auctuiuinHa «MHbDopMaTuka» sBisieTcs oO0s3aTelbHON
4acThi0  00IIe00pa30BaTeIbHOTO IIMKJIA O0pa3oBaTeIbHOM MporpaMMbl B
coorBerctBHH ¢ DPI'OC 1o cmemmanbHoctH  15.02.03 Texnuueckasi
IKCILTyaTaAIUSA THAPABJIMYECKHX MAIIIHH, THAPONIPUBOA0B "
TU/IPONHEBMOABTOMATHKH.

1.2. llesn u muIaHUpyeMble pe3yJIbTAThl 0CBOEHUS JUCIUNJIMHBI:

1.2.1. Heapb AuCUMILIHHBI

Conepxanue IIPOTPaAMMBI o011eo0pazoBaTenbHON JVCLUTLIHBI
«udopmatrkay HampaBICHO Ha JOCTHKEHUE CIEAYIOUIUX IIeJIe: OCBOCHUE
CUCTEeMbl 0a30BBbIX 3HAHWH, OTpAKAIOIIUX BKJIaJ MHPOpMATHKU B (PopMHUpOBaHUE
COBPEMCHHOW HAy4YHOM KapTUHBI MHUpPA, POJib MHPOPMAIMOHHBIX MPOIIECCOB B
COBPEMEHHOM OO0IIeCTBe, OMOJIOTHYECKUX M TEXHUUYECKUX CHCTEMax; OBJAJCHHE
YMEHUSMHU TIPUMEHSTh, aHAIU3UPOBATh, MPEOOPa30BbIBATh HWH(OpPMAIMOHHBIC
MOJICNIA peaTbHBIX OOBEKTOB M TMPOIECCOB, HMCIOJB3YS TPH 3TOM HHUQPPOBHIE
TEXHOJOTMHA, B TOM YHUCJIE MpPU MU3YYEHUHU JAPYrUX JUCUUILIMH; Pa3BUTHE
MO3HABATENIbHBIX HMHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH
MyTEM OCBOEHUS U HCMOJb30BAaHUS METOJI0B HHGPOPMATUKH U HUPPOBBIX
TEXHOJIOTUUA TIPU U3YYEHUU PA3JIUYHBIX YYEOHBIX TMPEIMETOB; BOCIUTAHUE
OTBETCTBEHHOTO OTHOIIEHUSI K COOJIOIEHUIO JTHYECKHUX M TIPABOBBIX HOPM
WHOOPMAITMOHHONW  JICSITENIBHOCTH; TNPUOOPETEHHE  OMbITa  MCIOJb30BaHUS
U(POBBIX TEXHOJOTUA B WHIUBUIYAIbHOW U KOJUIGKTUBHOM Yy4eOHOM U
ITI03HABATEIbHOW, B TOM YHUCJIIE IPOCKTHOU JIESITEIbHOCTH.

1.2.2. Ilnanumpyemble pe3yJabTaTbl OCBOCHHHA 00mIe00pa3oBaTeJIbHOM
aucHUIIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



O0mue KoMIeTeHINH

IInanupyemble pe3yJibTaThl 00y4eHHs

JAucuunjanHapHbie

OK 01. BeiOupats criocoOsl
[pereHus 3a1a4y
npodeccnoHanbHOM
NesITeIbHOCTH IPUMEHHUTENBHO K
[Pa3ITMYHBIM KOHTEKCTaM

OO0uue
B yacTu TPyA10BOr0 BOCHUTAHUS:
- TOTOBHOCTh K TpPYyAy, OCO3HAHUE IICHHOCTH
MacTepcTBa, TPYI0I00HE;
- TOTOBHOCTbH K aKTHUBHOM ACATCIBbHOCTH

TEXHOJIOTUYECKOW U COLIMAIbHOM HAaIpaBJIEHHOCTH,

CIIOCOOHOCTh WHULIMUPOBATh, IUIaHUPOBATh n
CaMOCTOSATCIIbHO BLIIIOJIHATH TaAKYIO J€ATCIIbHOCTD,

- WHTEpeC K pa3Nu4HbIM chepaMm mpodecCHOHATBHOM

JesITeNIbHOCTH,
OBianeHue YHUBepCcaJIbHBIMH Y4eOHBIMHU
N03HABATEIbHbIMH JAefiCTBUSIMU:
a) 0a30Bble JOrHYecKHe AeiicTBHA:
- CaMOCTOSITEIILHO (dbopMyHpOBaTH u

aKTyalnu3upoBaTh Ipo0ieMy, paccMaTpuBaTh e

BCECTOPOHHE;

- YCTaHABJIMBaTh CYIICCTBCHHBIH MPU3HAK WK
OCHOBaHHUS IS CpaBHEHMsI, KIACCHU(PUKAIMK U
000011IeHNS;

- ONpeneNaTh  IedM  JCSITENbHOCTH,  3aJ]aBaTh

rapaMeTpbl U KPUTEPUH UX TOCTHXKECHUS,

- BBIABJISATb 3aKOHOMEPHOCTH M IIPOTUBOpPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJBTATOB LENIAM, OLECHUBATh
PHUCKHU MOCIENCTBUN AEATENBHOCTH;

- pa3BUBaTb KPEATUBHOE MBIIUICHHE IIPU PELICHUU

JKU3HEHHBIX MTPO0IJIEM

0) 0a30BbIE HCCIEA0BATEIbCKHE TeHCTBUA:

- MOHUMATh YIpo3y MHPOPMAIMOHHON 0€30MacHOCTH, UCTIOIh30BATh

MCTOJbI U CPEACTBA HpOTHBOHCﬁCTBHﬂ 9TUM YIpo3aMm, CO6J'HOI[3TI)

MepbI 0e30macHoCTH, MPEIOTBPAIIAOIIIe HE3aKOHHOE

pacnnpoCTpaHCHUC MNECPCMMMMMOHAIBHBIX JaHHBIX; CO6J'IIOI[aTL
TpeOOBaHMSI TEXHUKH OE30MacCHOCTH M THWTHEHBI MpH padore ¢
IPYTUMH

IIOHMMAaTb NPAaBOBLIC

KOMIIBIOTEPaMH U KOMIIOHEHTaMH LU POBOrO

OKPY’KEHHUS; OCHOBBI  UCIIOJIb30BAaHHUS
KOMIIBIOTEPHBIX MporpamM, 0Oa3 JaHHBIX W paboTel B ceTu

HNHureprer;

- YMETh OpPTraHU30BBIBATh JIMYHOE HH()OPMAIIMOHHOE ITPOCTPAHCTBO C

HCHOJNB30BAaHUEM PAa3JIMYHBIX CPEACTB LUGPOBBIX TEXHOJIOTHIL;

U(PPOBBIX
rOCYJIAPCTBEHHBIX YCIYT, MUGPOBBIX 00pa30BATEIBHBIX CEPBUCOB;

IIOHUMAaHUEC BO3MOKHOCTEH CCPBHUCOB

IIOHUMAaThb BO3MO>XKXHOCTH n OTrpaHUYCHUA TEXHOJIOTHI

HNCKYCCTBCHHOI'O HHTCIIJICKTA B Pa3JINYHBIX o6nacmx; HUMCEThb
OpeaACTaBJIICHUC 00

HCIIOJIb30BaAHUH I/IH(i)OpMaI_II/IOHHLIX

TEXHOJIOTHH B PA3JIMYHBIX TPOGECCHOHANBHBIX chepax




- BIIQJIETh HAaBBIKAMH Y4eOHO-HCCIIEOBATEIBCKOW U
MPOEKTHOM JEATENHHOCTH, HAaBBIKAMU Pa3pelICHUs
po0em;

- BBIABJIATH TNPUYMHHO-CJICICTBCHHBIE CBS3U U
aKTyaJu3upoBaTh 3a/ady, BBIABUTATh THUIIOTE3Y €€
pemieHus, HaXO/NUTh apTyMEHTHI TUTS
JIOKa3aTebCTBa CBOUX YTBEPXKICHUU, 3a7aBaTh
MapaMeTpsl U KPUTEPUHN PEIICHHUS;

- aHATM3UPOBATH ITOTYICHHBIC B XOJ€ PEIISHUS 3a/1a91
pe3yabTaThl, KPUTHYECKU OIICHUBATh ux
JIOCTOBEPHOCTh, TPOTHO3UPOBAaTh H3MEHEHHE B
HOBBIX yCJIOBHUSX;

- YMETh TEPEHOCUTh 3HAaHWS B IO3HABATENBHYIO H
MIPAKTHYECKYIO 00JIACTH KU3HEACSITETFHOCTH;

- YMEThb HMHTETPUPOBATH 3HAHUS U3  Pa3HBIX
MpeIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC HJICH, MIpeAJiaraTh OPUTHHAILHEIC
MTOJIXOJTBI U PEIICHHUS;

- CITOCOOHOCTbH WX MCIIOJIB30BaHUS B TIO3HABATEIIHHOMN
U COLUAJIBHOM MPAKTUKE

OK 02. Vcnions30Bath
COBpEMEHHBIE CPEICTBA MTOUCKA,
AHAJIM3a U UHTEPIPETAIH
MHGOPMAIUHU H
H(OPMAIMOHHBIC TEXHOJIOTHH
IUTST BEITIOJTHEHUS 331249
podeccuoHaIbHON

e TeIbHOCTH

B 00,1acTH HEHHOCTH HAYYHOTI'0 MIO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKH M OOIIECTBEHHOW MPAaKTHKH,
OCHOBAHHOT'O Ha JIajnore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MecTa B
MOJIUKYJIETYPHOM MUDE;

- COBEPUICHCTBOBAaHUE A3BIKOBOW M YWUTATEJIbCKOMN
KYJIbTYpbl KakK CpEACTBAa B3aUMOJICHCTBUS MEXIY
JIIOIBMH | TTO3HAHUS MUPA;

- OCO3HAHWE I[IEHHOCTM HAy4YHOM JIeSTEIbHOCTH,
TOTOBHOCTh OCYILIECTBIISTh MPOCKTHYIO u

HCCICO0BATCIBCKYIO ACATCIIBHOCT MHAUBHUIYAJIbHO

- BJIaJETh NPEICTABICHUIMH O POJIH MH(POPMAIMU M CBA3AHHBIX C
HeH MpOIECCOB B TPHPOJAE, TEXHUKE M OOIIECTBE; IOHATHIMHU
«uHpOpManumy, «UHPOPMAIMOHHBIA  TPOIECC», «CHCTEMay,
«KOMITOHEHTBI CHCTEMBD) «CUCTEMHBIN addexTy,
«uH(POPMAIIMOHHAS CHCTEMay», «CUCTEMa YIPAaBJICHUS; BlaJIcHHE
MeTolaMH Toucka uHpopmamuu B cetn VHTepHET; yMeTh
KPUTUYECKH OIICHUBATh HH(POPMALUIO, IMONYyYEHHYI0 U3 CETH
Wntepner; xapaktepu3oBaTh OOJbIIUE JIAHHBIC, TPUBOJUTH
NpUMEpPbl  UCTOYHUKOB HMX TMOJyYeHHS M  HalpaBliCHUS
WCTIOJTb30BaHMS,;

- [IOHUMATh OCHOBHBIC MIPUHIIMITBI YCTPOHCTBA M (YYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAallMOHAPHBIX M MOOHMJIBHBIX KOMIIBIOTEPOB;
TEHJICHIIMHA Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTWH; BIaJeTh




OBJ1aieHue

U B ITpyMIIE;
YHUBepCcAIbHbIMH y4eOHbIMH

MO3HABATEJbHBIMH JA€iiCTBUSIMH:

B) pa6oTa ¢ HH(opManmeii:

BJIAACTL HAaBbIKAMHW IIOJYUYCHHUA I/IH(I)OpMaLII/II/I nus3

HUCTOYHUKOB  PA3HBIX THUIOB, CaMOCTOSTEIHHO
OCYIICCTBJIATh TIOUCK, aHAIHW3, CHCTEMAaTH3aIUI0 U
WHTEPIPETANUI0 UHPOPMAIMH PA3NIUIHBIX BUIOB U
(dhopm mpeacTaBICHS;

CO03/1aBaTh TEKCTHI B PA3IHUHBIX (OpMATaX C yIETOM
HazHaueHWs WHGOPMALMU W IIEJICBOM ayauTOpHH,

BBIOMpas ONTUMAJBbHYIO (OPMY TMPENCTABICHUS W

BU3yallU3aluH;
OLICHMBATb  JOCTOBEPHOCTb,  JIETUTUMHOCTH
WHPOpPMAILIMK, €€ COOTBETCTBHE IIPAaBOBBIM U

MOPAJIbHO-3TUYECKHUM HOPpMaM;

UCTIONIb30BaTh CPEACTBAa HMH(MOPMALMOHHBIX U

KOMMYHUKAITUOHHBIX TEXHOJIOTUH B peIICHUN

KOI'HUTHUBHBIX, KOMMYHUKAaTUBHBIX n

OpraHU3aIUOHHBIX 3a1a4 C COOJIIOIEHUEM

TpeOOBaHMI 3PTOHOMHKH, TEXHUKH O€30MacHOCTH,

TUTHEHBI, pecypcocOepeeHus, TpPaBOBBIX U

THYECKHX  HOPM, HOPM  WH(OPMAaIMOHHON

0€3011aCHOCTH;

- BJIaACTb HABBIKAMHU PACIIO3HABAHUA 1 3alIUThI

nH(popMaIuu, THHOPMAITMOHHONW OE301TaCHOCTH
JUYHOCTH

HaBBIKAMH PAa0OTHI C ONEPAlMOHHBIMU CHCTEMaMH M OCHOBHBIMHU
BUJAMU TIPOTPAMMHOTO OOecreyeHrss Ajsl peleHds Y4eOHBIX
3aj1a4 10 BRIOPAHHOM CHeHaIn3alyy;
UMETh MPEACTaBICHUS O KOMIBIOTEPHBIX CETSIX M MX POIH B
COBpEeMEHHOM Mupe; 00 oO0mMX MNpUHOHUNAX pa3padOTKH U
(YHKIIMOHNPOBAHMS MHTEPHET-TIPUIIOKECHNUH,
MOHUMAaTh OCHOBHBIC IPUHIHITBI TUCKPETH3AINN PA3THYHBIX BUIOB
nH(pOpMaIlNK; YMEHHE ONpeAeNsiTs HHPOPMAIHOHHBIN 00beM
TEKCTOBBIX, TpaMUeCKUX M 3BYKOBBIX ITAaHHBIX IIPH 3aJaHHBIX
napameTpax JTUCKpeTH3allNY;

yMeTb  CTPOMTH HEPaBHOMEpHBIE  KOJBI,  JOIyCKAroIlIHe
OJTHO3HAYHOE JCKOAWPOBaHUE COOOMEHUH (Mpe(UKCHBIE KOJbI);
UCTIONB30BaTh  MPOCTEWIINE  KOABI, KOTOpBIE  ITO3BOJISIOT
OOHapy’>KUBATh W UCHPABIIATH OUIMOKH IPH Niepeaue JaHHbIX;
BJIaJICTh TEOPETUYECKUM armapaToM, MTO3BOJISIOIINM OCYIIECTBIATh
NpEe/ICTaBICHUE 33JaHHOTO HATYPaJbHOTO YHCIA B PA3IHYHBIX
CHUCTEMAX CYHUCIICHHA, BBIIIOJHATH npeo6pa3OBaHI/1$1 JJOI'MYECKUX
BBIPDKCHUH, WCIOJIB3YS 3aKOHBI aNreOpbl JIOTMKH; OINPEIEIsTh
KpaT4alIuvii MyTh BO B3BELIEHHOM rpad)e M KOJIWYECTBO ITyTeH
MEXJy BepLIMHAMH OPHEHTHPOBAHHOTO allMKIIMYECKOTO rpada;
YMETb YUTaTh U MOHMUMATh IIPOTPAMMBI, PEATN3YIOLINE HECIOKHbIE
AJITOPUTMbI 00PaOOTKU YHCJIOBBIX M TEKCTOBBIX JTaHHBIX (B TOM
YHCJIE MAacCHBOB M CHUMBOJIBHBIX CTpPOK) Ha BBIOpaHHOM IS
W3y4YEHUs] YHHBEPCAIFHOM S3BIKE MPOTrPAMMHUPOBAHUS BBICOKOTO
ypoBHsi (ITackanms, Python, Java, C++, C#); anamu3upoBatrh
AJITOPUTMBI C MCIOJIB30BAHUEM TAOJHIl TPACCUPOBKH; OIPEACIIATh
6e3

HCIIOJIB30BaHUA KOMIIBIOTEpA PE3YJIbTaTbl BBIIIOJTHCHUA

HCCJIIOKHBIX IIpOorpaMM, BKIIIOYAKOIIWX [UKJIbI, BCTBJICHUA U

MONIPOrpaMMBbl,  HpU  3aJaHHBIX  HMCXOAHBIX  JaHHBIX;
MOJIUGUIMPOBATh TOTOBBIE MPOTPAMMBI ISl PEIICHUS HOBBIX
3aj]ad4, HCIOJb30BaTh HMX B CBOMX IIpOrpaMMax B KauecTBe
noanporpamm (mpouenyp, GyHKIui);

YMETb pe€ain30BaTh OTallbl PEIICHUA 3ajlad Ha KOMIIBIOTEPE,




YMEHHE pean30BhIBATh Ha BHIOPAaHHOM JUISI M3y4YeHUS SI3BIKE
nporpaMMupoBanusi Beicokoro ypoBHs (Ilackams, Python, Java,
C++, C#) TumoBble alTOPUTMBI OOpPAOOTKH YHCEN, YHCIOBBIX
MOCJIeIOBAaTEILHOCTEH U MAaCCHBOB: MPEJICTABIICHUE YKCa B BUJE
Habopa MPOCTBIX COMHOXHUTEJIEH; HAXOXKICHHE MaKCHUMalTbHOW
(MuHMManpHON) UMGPH HATYpaIbHOTO YHCIA, 3alACAaHHOTO B
CHCTEME CUHWCIIEHHs C OCHOBaHMEM, He mpeBblmarmuM 10;
BBIYHCIICHHE OOOOIICHHBIX XapaKTEPHUCTHK 3JIEMEHTOB MacCHBa
WM YUCIOBOM TIOCIENOBATEIbHOCTH (CYMMBI, TPOHU3BEACHUS
cpenHero apupMETHYECKOro, MUHMMAJIbHOIO M MaKCHMAJIbHOTO
JJIEMEHTOB,  KOJHYECTBA  JJIEMEHTOB,  yJIOBIIETBOPSIOIINX
3aJJaHHOMY YCIJIOBHIO); COPTHPOBKY DJIEMEHTOB MacCHBa;

- YMETh CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE IOKYMEHTHI H
JIEMOHCTPAIOHHEIE MaTepHabl c HCTIOTTB30BaHUEM
BO3MOKHOCTEH COBPEMEHHBIX MPOTrPaMMHBIX CPEJICTB U 00JauyHbIX
CEPBHCOB; yMEHHE WCIONb30BATh TaOMWYHBIE (PENSIUOHHBIC)
6a3I)I JaHHBIX, B YaCTHOCTH, COCTABJIATH 3allPpOChI B 6a3ax JaHHbIX
(B TOM UmMCIIEe BBIUMCISIEMEBIE 3alPOCHI), BBIIIOIHATH COPTUPOBKY U
MIOWCK 3arrceil B 0a3e JaHHBIX; HAMONHATH pa3paboTaHHYO 0a3y
JaHHBIX; YMCHHUC HCIIOJIb30BaTh JJICKTPOHHBLIC T36HI/IHBI JUIsL
aHalM3a, TIPEJICTaBICHUs W 00pabOTKM JaHHBIX (BKIFOYas
BBIYHMCIICHHE CYMMBI, CPEIHETO apu(PMETHIECKOTO, HanOOIBIIETO
¥ HaMMEHBIIEro 3HaUYEHUH, pelleHne ypaBHEeHU ),

- YMETh HCIOJE30BaTh KOMITBIOTEPHO-MATEMATHYECKIE MOJIENN IS
aHaJiuza OOBEKTOB M  INPOIECCOB:  (POPMYIHMPOBaTH  IEJb
MOJIETTUPOBAHMUS, BEITIONHITH aHAINU3 PE3yJbTaTOB, TOIYUYCHHBIX B
xXone MOICTIUPOBAHUA, OILICHHUBATh AZICKBATHOCTH MOACIN
MOJISIUPYEMOMY ~ OOBEKTY WM  TIPOIIECCY;  TPEICTABIATH

PE3yJIbTAaTbl MOACIMPOBAHNA B HAITIAAHOM BU/JIC




MK 2.2 [Tpon3BoauTh
TEXHUYECKOE 00CTYKUBAHHE
CUIPaBINYECKUX U
[MTHEBMAaTUYECKUX YCTPOMCTB U
CHCTEM B IIpoLIECCE
SKCIUTyaTallui B COOTBETCTBUU C
TEXHUYECKON JOKYMEHTALUEN

-BJIaJICTh HABBIKAMH MOJy4CHUS HWHOOPMAIMH U3
HCTOYHHUKOB  PA3HBIX THIIOB, CaMOCTOSTEILHO
OCYIIECTBJISITh TIOUCK, aHAJIHU3, CHCTEMATH3AIHI0 U
HHTEPIPETANI0 UHPOPMAIMK Pa3IUnIHBIX BUIOB U
(hopM npencTaBICHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (opMaTax ¢ yueToM
HazHaueHWs WHGOPMAIMU W IEJICBOM ayauTOpHH,

BEIOHMpas ONTUMANbHYIO (OpPMY TPENCTABICHUS W

-YMCHUE TEXHOJIOTUYCCKYIO  JOKYMEHTAllUIO I
[IPONU3BOJICTBA TEXHUYCCKOI'O 06CJ'Iy>KI/IBaHI/I$I TUAPABIIMYCCKUX U

HCII0JIb30BAaTh

ITHCBMATHYCCKHUX yCTpOfICTB 1 CUCTEM B IIPOLECCE UX SKCIUTyaTalluu

BU3yaJIM3allly;
IIK 2.5 PazpabateiBaTh - YMETb MHTErPUPOBATh 3HAHUS U3 PaA3HBIX [YMEHUE HCIIOJIb30BaTh BO3MOXXHOCTU COBPEMEHHBIX MPOrPaMMHBIX|
TEXHOJIOT'MYCCKYIO MMPEAMCTHBIX O6JIaCTCI\/'I; BbIABUT'AaTb HOBBIC HIACH, [CPCACTB H 00IaYHBIX CCPBHUCOB, KOMIIBIOTCPHBIC W CIIYTHHUKOBBIC

JTOKYMCHTAUIO JJIA IIPOBCACHU A
[paboT MO TEXHUIECKOMY
00CITy’)KUBAHUIO U PEMOHTY
THIPaBINYECKUX U
[THEBMATUYECKUX YCTPOUCTB U
crcTeM

npeajiaratb OpUuruHaJbHBIC IMOAXOABI K pa3pa60TKe

TEXHOJIOTUYECKOH JTOKYMEHTALINH;
-MCIIONIb30BAaTh  CPEACTBa  MH(OOPMAIMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJOTHH Ui Pa3pabOTKH
TEXHOJIOTHYECKOH TOKYMEHTAIHIO JUIS MPOBEICHUS
paboT Mo TEXHUUECKOMY OOCITY>)KUBAHHIO U PEMOHTY
THIPABINYECKAX M IMHEBMATHYECKHX YCTPOWCTB H
cUcTeM ¢ COOJII0JIcHnEM TpeOOBaHUI SPrOHOMHUKH,
TEXHHUKU 0€30MacHOCTH, THTHEHBI,
pecypcocOepexeHus, IPaBOBbIX U ATUYECKUX HOPM,

HOPM HH(pOPMAIMOHHON 0€30MIaCHOCTH;

TEXHOJIOTHH Uil pa3pabOTKH TEXHONOTHYECKOW AOKyMEHTAIWU JIIsl
[poBefeHUsT PabOT IO TEXHUYECKOMY OOCIY)KMBAaHHIO M DPEMOHTY|
CUAPABIMYECKUX U THEBMATUYECKUX YCTPONCTB U CUCTEM




2. CTpyKTypa H coaepxkaHue 00ueo0pa3oBaTe/IbHOM IUCIUILIMHBI

Bupg yueOHoi1 padoThI Ob6bem B
yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl M CHHUILIMHBI 117
OcHoOBHOE coJiep:KaHue 53
BT. 4..
TEOPETUYECKOE 00yUCHHE 26
IIPAKTUYECKUE 3aHATUS 27
IIpodeccnoHaILHO-OPUEHTHUPOBAHHOE COEPKAHME 64
(comep:kaHMe MPUKJIATHBIX MOYJIEH)
Monayasb 1. OCHOBBI AHAJIUTHKH U BU3YAJIU3ALUN 32
JAHHBIX
BT. 4..
TEOPETUYECKOE 00yUCHHE 8
MPAKTUYECKUE 3aAHATUSA 24
MoayJb 2. AHATMTHKA U BU3YaJIU3aLMsl JAHHBIX HA 32
Python
BT. U..
KOHTPOJIbHBIE pabOThI 2
MPAKTUYECKUE 3aHATHUS 30
Kouncyabranumn 6
CamocrosiTeibHas padoTa 6
IIpome:xyToyHas arrecTanus (3K3aMeH) 6
UTOro 135
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2.2. TemaTu4eckuii IJIAaH U cofiep:kaHne JUCHUILTHHBI « UH(popMaTHKa»

v

HanmenoBaHmue pa3xeioB u

Conep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBHO-
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATUS, TPUKJIATHOU
MOIYJIb (IIPH HAJTUYHU)

Oo0Lem
4acoB

dDopmHpyeMble
KOMITETEHIIU U

OcHOBHOe coep:KaHue

Pazpgea 1.

Nudopmanus u nHGopManHOHHAA 1eATEJbHOCTD YeJI0BeKa

18

Tema 1.1. Unopmanus u
HH(}OpPMaLMOHHBIE NPOLECCHI

OcHoOBHOE coaepkaHue

[Tonsatue «uHpOpManusm» Kak GpyHIaMEHTAIBHOE MTOHATHE COBPEMEHHON HAYKH.
[IpencraBienre 06 OCHOBHBIX HH(OPMALIMOHHBIX MPOIIECCAX, O CUCTEMAaX.
Koauposanue undopmanuu Madopmarus u naGopManoHHbIe TPOIECCH

TeOpeTI/I‘leCKOG 06yquI/Ie

OK 02

Tema 1.2. lToaxoasl K
H3MepeHnI0 HHpopMaAINHU

OcHOBHOE coJiepKaHue

[Momxomp! Kk m3MepeHuo nHpopMaIHHK (CoAepKaTeNbHBIN, a(aBUTHBIH,
BEPOSTHOCTHBIN). Enuaniel nsmepenns nnpopmanuu. MudopmanronHsie
O0BEKTHI Pa3IMYHBIX BUIOB. Y HUBEPCATBLHOCTh JUCKPETHOTO (IIH(PPOBOTO)
npencrasiaeHus nHpopmanuu. Ilepenaua u xpaneHue HHGOPMALUH.
Onpenenenre 00bEMOB pa3IMUHBIX HOCUTENEH HHpOpMaIuu. ApXuB
uHpopMauu

Teopernueckoe oOyueHue

OK 02

Tema 1.3. Komnbiotep u
nugpoBoe npeacraBiaeHue
uHpopManuu. YCTpoHCTBO
KOMIIbIOTEPA

OcHOBHOE coiepKaHue

[IpuHIUIIBI TOCTPOEHUS KOMIIBIOTEPOB. [ IpUHIIUIT OTKPBITON apXUTEKTYPHI.
Marucrtpasb. AnnapaTHoe yCTpOMCTBO KOMIIbIOTEpA. BHEIIHAS namMsATh.
VYcrpoiicTBa BBoa-BbiBoA. [lokonenuss OBM. Apxurektypa O9BM 5
nokoJieHus1. OCHOBHBIE XapaKTEPUCTUKN KOMIBIOTEPOB. IIporpammuoe
obecrieyeHre: KIacCupUKaIys U ero Ha3HaueHue, CETeBOE MPOrpaMMHOe
obecrieyeHne

Teoperuueckoe obydeHue

OK 02

Tema 1.4. KonupoBanue
uHpopmanuu. Cucremsl
CUYHCJICHUSA

OcHOBHOE coJiepKaHue

Hpe,Z[CTaBJ'IeHI/Ie 0 PA3JIMYHBIX CUCTCMAX CUYHUCJIICHUS, IIPCACTABIICHUC
BCIICCTBCHHOI'O YHCJIa B CUCTCME CUUCIICHUS C JH00BIM OCHOBAHHUCM, IICPCBOJ

OK 02
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qrclia U3 HEJACCATUYHOW MO3UIIMOHHON CUCTEMBI CYUCIICHUS B ACCATUYHYIO,
nepeBo/1 BemectBenHoro uncia uz 10 CC B apyryto CC, apudmeTndeckne
nevictBus B pazubix CC.

[IpencraBieHre YUCIOBBIX JAHHBIX: OOIME IPUHIIUIIBI IPEICTABICHUS TaHHBIX,
(bopMaThI MpeICTaBICHHS YUCEIL.

[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJOBBIE TAOIUIIBI CUMBOJIOB, 00bEM
TEKCTOBBIX JaHHbIX.

[IpencraBienue rpaguuecKux TaHHBIX.

[IpencraBieHmne 3ByKOBBIX JTAHHBIX.

[IpencraBnenue BUACOIAHHBIX.

KoaupoBanue naHHBIX IPOU3BOIHHOTO B

TeOpeTI/I‘leCKOG 06yquI/Ie

Tema 1.5. Dj1eMeHTBI OcCHOBHOE coJiepKaHhe OK 02
KOMOMHATOPMKH, TEOPUH OcHOBHbIE OHATHS aIreOpsbl JIOTUKU: BBICKAa3bIBAaHUE, JTIOTHYECKHE OllEepaluy,
MHOKeCTB M MATEMATHYECKOH | IIOCTPOSHHE TaOIUIIbl HICTUHHOCTH JIOTUYECKOTO BhIpakeHus. | paduueckuii
JIOTUKH MeTox anredpsl toruku. [loHsATHE MHOXKECTBA. MOIIIHOCTH MHOXKECTBA.

Omnepanmu Hax MHOXecTBaMH. Perienne morudaeckux 3a1ad rpaduaecKum

CIocOo00M

Teopernueckoe oOyueHue
Tema 1.6. Komnbrorepusbie OcHOBHOE coaepkaHue OK 01
CeTH: JIOKAJIbHBIE CeTH, CEeTh KomnrerotepHsie cetn ux knaccuduxaius. Pabora B nokanbHoi cetu. Tononoruun OK 02
HNurepHer JokanbHbIX ceTeil. OOMeH nanHbiMu. ['mobanbHas cets UnTepHeT. IP-anpecanusi.

[IpaBoBble OCHOBBI pabOTHI B ceTH MIHTEpHET

Teopernueckoe oOyueHue
Tema 1.7. Cny:x0b1 UnTepHera | OCHOBHOE coiepKaHHE OK 02

Cmy>x0b1 u cepBucHl IHTepHETA (IIEKTPOHHAS 110YTa, BUACOKOH(EPESHIINH,
(hopyMbI, MECCEHKEPHI, connanbHbie ceTh). [louck B IHTepHETE. DNeKTpoHHAas
komMmepuus. L{udpossie cepBUCH rocyJapCTBEHHBIX yCIyT. JJOCTOBEPHOCTH
uHpopmanuu B UnTepHere

Teopetuueckoe oOydeHue
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Tema 1.8. CeTeBoe XxpaHeHune OcHoOBHOE coJiep>kaHre 2 OK 01
JAHHBIX U HU(PPOBOTO Opranuzanys JUYHOTO HH(OPMAIIMOHHOTO TpocTpaHncTBa. OOnadHbIe OK 02
KOHTEeHTa XpaHWIMILA JaHHBIX. Paznenenne npas 1ocTtyna B 00JIaYyHbIX XpaHWINIIAX.

KonnexTtuBHas padora Haj nokyMmeHTamu. CoOmoieHre Mep 6e3011aCHOCTH,

IIPEJOTBPALIAIOIINX HE3aKOHHOE paclpoCTpaHEeHHe NEePCOHATIbHBIX JAHHBIX

Teopernueckoe oOyueHHE 2
Tema 1.9. OcHoBHOE coaepkaHue 2 OK 01
Nudopmannonnas WNudopmannonnas 6e3omnacHocTb. 3ammra nHpopmauu. Mupopmanmnonnas OK 02
0e30MacHOCTh Oe3omacHOCTh B Mupe, Poccuu. BpemoHocHBIE TporpaMMbl. AHTUBUPYCHBIC

nporpammsl. besonacHocts B IHTepHeTE (ceTeBble YIpo3bl, MOLLIEHHUYECTBO).

Tpennpl B pa3BUTHH HUPPOBBIX TEXHOJIOTUH; PUCKU U IPOTHO3bI UCIIOIb30BAHUS

U(POBBIX TEXHOJIIOTUH NPH peIlIeHNH MPO(HeCCHOHAIBHBIX 3a/1a41

Teopernueckoe oOyueHue 2
Paznean 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBUCOB 13
Tema 2.1. O0paboTka OcHoOBHOE coJiep KaHNe 1 OK 02
HH(OpPMaANH B TEKCTOBBIX TexcroBble 1OKyMeHTBI. Buabl nmporpaMmmHoro odecriedeHus st 00paboTKu
npoueccopax TekcToBOM nH(popMaru. Co3aaHue TEKCTOBBIX JJOKYMEHTOB Ha KOMITBIOTEPE

(onepanuu BBOAA, peAaKTUPOBaHUs, POPMATUPOBAHMS)

[IpakTrueckue 3aHATUS 1
Tema 2.2. Texnonoruu OcHOBHOE coiepKaHue OK 02
CO31aHMS MHoroctpanuuHble T0KyMeHThl. CTpyKTypa AoKyMeHTa. [ uneprexkcroBsie
CTPYKTYPHUPOBAHHBIX nokyMeHTbl. CoBMecTHas paboTa Haja JokyMeHToM. [11abmoHsI.
TEKRCTOBBIX JOKYMCHTOB IIpakTyeckue 3aHATHA 2
Tema 2.3. Komnbrorepuast OcHoBHOE coaepkaHue 2 OK 02
rpapuka u MmyJbTHUMEIUA Komnerorepnas rpaduka u e€ Buapl. @opmaTsl MyJIbTUMEIUHHBIX (PaiiyioB.

I'padnueckue penaxropsl (ITIO Gimp, Inkscape). [Iporpammsl o 3anucu u

penaktupoBanus 3Byka (I10 AyanoMactep). [Iporpammsl perakTHpOBaHUS

Bujieo (ITO Movavi)

[IpakTnueckue 3aHATHS 2
Tema 2.4. Texnonoruun OcHOBHOE coaepkaHue 2 OK 02

00padoTKu rpadpuuecknx

Texnonoruu 00pabOTKU pa3INYHBIX 00BEKTOB KOMIIBIOTEPHON IpaduKu
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00beKTOB (pacTpoBble U BEKTOpHBIE H300paxeHus, 00paboTKa 3ByKa, MOHTaX BUJIEO0)
[IpakTrueckue 3aHATHS 2
Tema 2.5. IIpeacraBiaenue OCHOBHOE coJiepKaHne 2 OK 02
npo¢ecCHOHATbHOU Bunbl koMnbroTepHbIX npe3eHTanuii. OCHOBHBIE STalbl pa3padoTKu
uHopmanuu B Bujae npe3eHTauu. Anumanus B npesentauuu. [1ladbmonsr. Komnosununs o0bekToB
npe3eHTanuin MIPE3EeHTALUN
[IpakTrueckue 3aHATHS 2
Tema 2.6. UnTepakTuBHble 1 | OCHOBHOE COZiepKaHUE 2 OK 02
MYJIbTHMeAHHbIE 00bEeKThI [Tpunnuns! myasTUMenus. aTepakTuBHOE NpeacTaBlieHne HHGopMaun
Ha cJaige [IpakTHueckue 3aHATHS 2
Tema 2.7. I'uneprexcroBoe OcHoOBHOE coJiepkaHne 2 OK 02
npejacrasjenne uHopmanun | fA3pik pazmerku runeprekcra HTML. Odopmienne runepTeKcToBOI CTPaHUIIBL.
Be0-caiiTbl 1 BeO-CTpaHUIIbI
[IpakTHueckue 3aHATHS 2
Pa3znen 3. HNudopmannonHoe MoaeTupoBaHue 22
Tema 3.1. OcCHOBHOE coJiepKaHne 2 OK 02
Mopaenu u MoeMpoBaHue. [Ipeacrarnenne o KOMIBIOTEPHBIX MOJACIAX. BUibl Mojieneil. AneKBaTHOCTh
JTanbl MOAEIHPOBAHUSA Mozienu. OCHOBHBIE ATanbl KOMIIBIOTEPHOI'O MOJIETTMPOBAHUS
Teopernueckoe oOyueHue 2
Tema 3.2. OcHoOBHOE coJiepkaHne 2 OK 02
Cnucku, rpadsl, 1epeBbst Crpyxkrypa unpopmaryu. Crnucku, rpadsl, 1epeBbs. AJITOPUTM HOCTPOSHUS
JIepeBA PEILICHUI
Teopernueckoe o0yueHue 2
Tema 3.3. MaTemaTuueckue OcHoBHOE coJiep kaHne 2 OK 02
MO/1eJIM B IPOGeCCHOHAIBHOM | ANTOPUTMBI MOACITHPOBAHHS KPAaTYAHIINX ITyTel MEX/y BEpIIMHAMA
obJsacTu (Anroputwm [leiikerpsl, MeToa TMHaAMUYECKOTO TPOrPaMMUPOBAHHUS). DJIEMEHTHI
TEOPHUH UTP (BBIUTPHIIIHAS CTPATET )
[IpakTrueckue 3aHATUS 2
Tema 3.4. IlonsaiTue anropurma | OCHOBHOE COZIEp>)KaHUE 2 OK 01

U OCHOBHBIC

[Tonsitue anropurma. CpoiicTBa anroputma. CriocoObl 3alIMCH aaTrOpUTMA.
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AJrOpUTMUYECKHE CTPYKTYPBbI

OCHOBHBIE AITOPUTMHUECKHUE CTPYKTYPBI. 3alUCh aJITOPUTMOB Ha SI3bIKE
nporpammupoBanus (Pascal, Python, Java, C++, C#). Ananu3 aaropuTMoB ¢
MOMOIIBIO TPACCHPOBOYHBIX TaOIHIL

HpaKTH‘lGCKI/IC 3aHATUA

Tema 3.5. OCHOBHOE coJiepKaHue OK 02
AHaJN3 aJIrOPUTMOB B CTpyKTypHpOBaHHbIE TUIIBI JaHHBIX. MaccuBbl. BeromoraTenbHble anropuTMBI.
npogeccuoHaTbLHOMH 001acTH 3agaun MouckKa dJIEMEHTA C 3aJaHHBIMUA CBOMCTBAMH. AHAIN3 TUIIOBEIX

QITOPUTMOB 00PaOOTKH YUCEII, YUCTIOBBIX IMOCICIOBATEILHOCTEH U MACCHBOB

Teopernueckoe o0ydeHue

[IpakTrueckue 3aHATUS
Tema 3.6. Ba3sl JaHHBIX KaK OcCHOBHOE coJiepKaHne OK 02
MOJeJIb IPeAMeTHOM 001acTH | Ba3sl JaHHBIX KaK MOJCIb MpeAMETHON o0acTy. TaOnuibl U pessiiinOHHbIC Oa3bl

TAHHBIX

Teoperuueckoe o0yueHue
Tema 3.7. Texnoaoruu OcCHOBHOE coJiepKaHhe OK 02
00padoTku uHpoOpMaNUU B Tabnuunerii npoueccop. [Ipremsl BBoAa, penakTupoBanus, ((OpMaTHPOBAHUS B
JJIEKTPOHHBIX Ta0IHIAX TabIU4HOM Mponeccope. Anpecanust. COpTUpOBKa, PUIbTpAIHs, YCIOBHOE

(dbopMaTupoBaHue

[IpakTrueckue 3aHATHS
Tema 3.8. ®opmyJbl OcHoBHOE coJiep kaHne OK 02
(pyHKIMHU B 3J1eKTPOHHBIX @opmynsl U GYHKIIUU B DJIEKTPOHHBIX Tabnuiax. Berpoennble pyHkmnu u ux
Tabdaunax UCIONIb30BaHNEe. MaTreMaTudeckue U ctaTuctuueckue GyHkiuu. Jloruueckue

¢byukiuu. @unancosble GyHKIUHN. TekcToBble GyHKIMU. Peanuzanus

MaTEeMaTHYECKUX MOJIENICH B ANEKTPOHHBIX TaOIHIIax

[IpakTrueckue 3aHATUS
Tema 3.9. Buzyanuzauus OCHOBHOE coJIepKaHne OK 02
JAHHBIX B JIEKTPOHHBIX Busyanuzanus JaHHBIX B SJIEKTPOHHBIX TaOIHIIAX
Ta0JINIax

[IpakTudeckue 3aHATHS
Tema 3.10. MoaesmpoBanne B | OCHOBHOE COEpKaHUE OK 02

3JIEKTPOHHBIX Ta0U1IaX (HA

MonenupoBaHue B 3J€KTPOHHBIX TaOauIax (Ha mpuMepax 3aaay u3
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npuMepax 3ajad u3

npodeccnoHabEHOM 00IaCTH )

npogeccnoHaIbLHOM 001acTn) | [IpakTHuecKue 3aHIATHS 2
IIpodecconalIbLHO-OPHEHTHPOBAHHOE COAepPKaHUe (CoaepKaHne NPUKJIATHOr0 MOxyJIsi)!
Hpuxaagnoit MmoayJan 1 OCHOBBI AaHAJIMTUKH ¥ BU3YAJIM3AIMU JAHHBIX 32
Tema 1.1. Moaeian 1aHHBIX Coneprxanue 8 OK 02
Hancrpoiika Excel Power Pivot, Tabnuanoe npeacTaBieHne JaHHbIX, SKCIOPT
TAHHBIX, MOJICJH JJAHHBIX, OOJIbIINE TaHHBIC
Teopernueckoe o0ydeHue 2
[IpakTHueckue 3aHATHS 6
Tema 1.2. Coneprkanue 6 OK 02
Busyaau3anusi JaHHBIX Anamutnueckuii cepBuc Yandex Datalens: OOmmii 0030p, BO3MOMKHOCTH. K 2.5
Perucrpamus, uaTepdeiic. Mapketmuielic, moakmodcaue. Co3gaHue 4apToB U
Jaoop0B
Teopetuueckoe oOy4yeHue 2
IIpakTnueckue 3aHsTHS 4
Tema 1.3. IloToku JaHHBIX Conepxanue 6 OK 02
K 2.2
Ananmutnueckuil cepsuc Yandex Datalens: IToroku nanusix. IlogkmroueHue k
cueTuuKy Yandex MeTpuku
Teopernueckoe oOyuyeHue 2
IIpakTrueckue 3aHATHS 4
Tema 1.4 Ilpunsitue pemennit | Conepxanue 6 OK 02
Ha OCHOBE JaHHbIX Ananutnueckuit ceppuc Yandex Datalens: Ilpunsatue pemenuii Ha OCHOBE K 2.5
naHHbIX. ['eonannbie. TemnoBbie KapThl
Teoperuueckoe obyueHue 2
[IpakTnueckue 3aHATHS 4
Tema 1.5 IlpoexTHas padora. | ConepkaHue 6 OK 02
Keiic anaan3a qjaHHBIX Anamutnueckuii cepBuc Yandex Datalens: Pabora ¢ nataceramu. Keiic ananuza IIK 2.2

1 O6pasosaTtenbHas opraHusauma ocyLLecTBAseT BbI6op ABYX moaynei
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JTAHHBIX

[IpakTuueckue 3aHATHS 6
Ipuxaaxnoit MoayJib 2 AHAJIMTHKA U BU3yaJu3anus J1aHHbIX Ha Python 32
Tema 2.1. BBeaenue B s13bIK Coneprxanue 2 OK 02
nporpammupoBanusi Python HNHuTtepakTuBHAas cpena nporpammupoBanue Ha Python. BBoa 1 BEIBO TaHHBIX.

@ynkuun print(), input(). Tuner qanHbIX. MaTemMaTH4YecKue ONEpaluy ¢ HEIbIMUA

Y BEILIECTBEHHBIMU YUCIaMHU

[IpakTrueckue 3aHATHS 2
Tema 2.2. Coneprxanue 4
OcHoBHbIe anropuTMudeckue | [ToHATHE JIOTMYSCKUX BBIPAKEHUHN U onepanuid. JIM3bIOHKINSA, KOHBIOHKITHS, OK 02
KOHCTpYKuMH HAa Python otpunianue. Tabnuna uctunnoctu. [Ipoeepka ycnosus B Python. Cunrtakcuc

unctpyknui if, if-else, if-elif-else. Peanmuzanus mukIn4aeckux aropuTMOB B

Python. @ynkmus range(). Cuarakcuc nukia for, mukira while

IIpakTnueckue 3aHsATHS 4
Tema 2.3. Conepxanue 6 OK 02
PabGoTa co cnuckaMu u [Tonstue crincka B Python. Co3nanue u cuuThiBaHue CIUCKOB. DyHKIINN U IIK 2.2, IIK 2.5
cJIOBapsIMU MeTobl criuckoB. [lonatue cnoBaps. OTinuus ciaoBapei ot cnuckoB. Co3gaHue

cnoBaps. Meronpl cioBapeil. [I[puMeHeHre CIMCKOB U CIIOBApeil B peaibHbIX

3aja4ax.

IIpakTrueckue 3aHATHS 4

KonTponbHbie paboThI 2
Tema 2.4. Conepxanue 4 OK 02
AHAJIMTHKA JAHHBIX HA [TonsTue nanHbIX, OonbiIMX AaHHbIX. Habops! qanubix. [Inardgopma Kaggle. K 2.2
Python bubnmnoreka Pandas. O6nexThl Series u DataFrame. [Tonyuenue o6meit

uHpopmanuu o TaHHBIX. MHAEKcaIus 0 yCIOBUSM U U3MEHEHHE TaHHBIX B

TabIUIaX.

[IpakTrueckue 3aHATHS 4
Tema 2.5. Conepxxanue 6 OK 02
AHaJIu3 JaHHBIX HA [ToHsITHE CTAaTHCTUKH, ONMHCATEILHON cTaTHCTUKH. OTNHCcaTeIbHBIM aHAN3 IIK 2.5

NPAKTHYECKUX MPUMepax

JaHHBIX. OcCHOBHBIE ONIUCATEILHBIE CTATHCTUYECCKHIE BEIMYNHEI (‘-IaCTOTa,
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cpeanee apupmMeTHUIecKoe, MeMana, MOJIa, pa3Max, CTAaHJAPTHOE OTKIIOHEHHE).
OyHKMYN onucarenbHol cTatucTik B Python Pandas. IIpakTuka Berancienus
OIMMCATENbHBIX CTATUCTHUECKUX BelnunH B Python Pandas

[IpakTrueckue 3aHATUS 6
Tema 2.6. Copnepxanue 4 OK 02
OcHOBBI BU3YyAJIM3AIUN HeoOxoaumMocTh BU3yanu3aluy TaHHBIX U1 aHanu3a. [lonsTue HaydHoOH IIK 2.5
JaHHBIX rpaduku. bubmmorexa Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBEIE

BU/IbI TPaMKOB (THCTOrPaMMBI, THarpaMMbl paccesiHUs, TuarpaMmma pa3Maxa,
JTMHEHHBIA rpaduK, Kpyropas auarpamma, TeIUIoBbIe KapTel). OCHOBHBIE
rpadudeckne komanasl B Matplotlib

[IpakTrueckue 3aHATHS 4
Tema 2.7. Conepxanue 6 OK 02
IIpoexTHasi paboTa «AHAIN3 XapakTepucTUKa OCHOBHBIX ATAIOB IMpoliecca aHaiau3a AaHHbiX. [loaroroska IIK 2.2, IIK 2.5
00JIBIINX JAHHBIX B nanHbIX. MccnenoBanue u Bu3yanusanus gJaHHbIX. [locTpoenue
npodeccuoHaJIbLHOM cheper npejckazaTenbHoi Mogenu. MHTepnperanus pe3yiabTaToB aHau3a. Peanuzanus

OCHOBHBIX ATAIIOB MPOLIECCa aHATTN3a IaHHBIX Ha IpUMepe Habopa JaHHbIX U3
npodeccnoHanbHOM cepsl

[IpakTrueckue 3aHATHS 6

ITpoexTHast pabota «Coznanue cepuu OaHHEPOB Ui TpapruecKOoro 0popMICHHS

caita»
KoncyabTanun 6
CamocrosiTesibHast padoTa 6
IIpomexyToOUHASI ATTECTALHUSA 6
(3K3ameH)
Bcero 135u.
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3. YciaoBus peaju3anuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIJINHbBI
3.1. TpeOoBaHMS K MUHMMAJIBLHOMY MAaTePUAJIBLHO-TEXHUYECKOMY 00ecre4eHN IO

Peanmzamust quctumuinHbel TpeOyeT Haimwuus y4eOHOW KOMIBIOTEPHOH aboparopuu
UH()OPMATHKHU.
O6opynoBaHre KOMITBIOTEPHON JTa00paTOPUU:
® 10CaJOYHBIC MECTa MO KOJIMYECTBY 00YyUaIOIIUXCS;
e pabouee MECTO MPETOaaBaTEelIs;
® MapKepHas J0CKa,
e yueOHO-MeToau4YecKoe 00ecreYeHue.
Texaudeckue cpeacTsa 00ydeHUS:
® KOMITHIOTEPHI MO KOJIMYECTBY 00yYarOITNXCS;
® JIOKaJbHas KOMITBIOTEPHAS CETh U IJI00aNbHAs ceTh MIHTEpHET;
® CHCTEMHOE U MPUKIAHOE IPOrPAaMMHOE 00ECIICUCHHUE;
® AHTHUBHPYCHOE MPOTPAMMHOE 00€CIICUCHNUE;
® CHEIHMAIM3UPOBAHHOE IPOrPaMMHOE 0OECTICUeHHE,
® MyJIbTUMEAUATIPOEKTOP
® UHTEpPaKTUBHAS JIOCKA/TIaHENb/KpaH.

3.2. MupopmanuonHoe odecnieyeHue o0yyenus. [lepeyeHb pekoMeHayeMbIX
y4eOHbIX u3aanuii, UHTepHeT-pecypcoB, 10NOJTHUTEIbHOU JJUTEPATYPbI

OcHoBHas nuTEparypa:

Ne /1 | UcTtouHuK

1 Bocoga, JI. JI. Uadopmaruka : 10-i kiacc : 6a30BbIit ypoBeHb : yueOHuk / JI. JI. Bocosa,
A. 1O. bocoBa. — 7-e u3z., crep. — Mocksa : [Ipocsemenue, 2024. — 288 c. — ISBN
978-5-09-112245-9. — Tekcr : 35eKTpoHHBIH // JIaHb : 21eKTpOHHO-OMOIHOTeEUHas
cuctema. — URL: https://e.lanbook.com/book/408890 (nmata obpamienus: 27.01.2025).

2 Bocoga, JI. JI. Uadopmaruka : 11-i kiacc : 6a30BbIit ypoBeHb : yueOnuk / JI. JI. Bocosa,
A. 1O. BocoBa. — 6-¢ u3n., crep. — Mockaa : [Ipocsemienue, 2024. — 256 ¢. — ISBN
978-5-09-112246-6. — Tekct : 35eKTpOHHBIH // JIaHb : 21eKTpOHHO-ONOIHOTEUHas
cucrtema. — URL: https://e.lanbook.com/book/408893 (nmata obpamenus: 27.01.2025).

3 HNudopmarnimonnas 6e3onacHocTh. [IpaBoBbie 0OCHOBBI HHGOPMAITMOHHON 0€3011aCHOCTH.
10-11 xmacce : yue6nuk / M. C. LlBetkosa, C. B. 'ony6uukos, B. K. HoBukos [u 1p.] ;
nox pexnakuueit M. C. LBetkoBoit. — 3-e u3a., ctep. — Mocksa : [Ipocsemenne, 2023.
— 112 c. — ISBN 978-5-09-110527-8. — TekcT : 31eKTpoHHbIH // JIaHb : SIIEKTPOHHO-
oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/360632 (nata obparieHus:
27.01.2025).

4 3umuH, B. I1. Undopmaruka. JlaboparopHslii mpakTUKyM B 2 4. YacTb 1 : yueOHUK i
cpeaHero npogeccuonaabHoro oopazosanus / B. I1. 3umun. — 2-e u3a., ucop. 1 J101. —
Mocksa : M3natensctBo IO0paiit, 2025. — 126 ¢. — (Ilpodeccuonansnoe o6pa3zoBanue).
— ISBN 978-5-534-11851-3. — TexkcT : anexTpoHHbIi // O6pa3oBarenbHas miaaTdopma

19



FOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/563407 (nara oOparieHus:
20.02.2025).

3umuH, B. [1. Undpopmaruka. JlaboparopHsiii mpakTUKyM B 2 4. YacTb 2 : yueOHUK I
cpenHero npodeccruonanbHoro oopazosanus / B. I1. 3umun. — 2-¢ u3n. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 153 ¢. — (IIpodeccuonansuoe oopazoBanue). — ISBN
978-5-534-11854-4. — TexkcT : anekrpoHHbIN // O6pazoBaTenbHast miardopma FOpait
[caiiT]. — URL: https://www.urait.ru/bcode/563424 (nata oopamenus: 20.02.2025).

JlononHuTENBHAS IUTEPATYpA:

Ne i/t

HcTounuk

1

WNudopmaruka: 10-11-e xmaccel: 6a30BbIii ypoBeHb : yueOHUK : B 2 gacTsx / H. B.
Makaposga, FO. ®. Tutona, FO. H. Hunoga, K. B. [llanupo ; nox penaknuei H. B.
MakapoBoii. — 4-e u3g., crep. — Mocksa : [Ipocsemenue, 2022 — Yacte 1 — 2022. —
384 c. — ISBN 978-5-09-090454-4. — TekcT : 251eKTpOoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/334922 (nara obparmieHus:
27.01.2025.

HNudopmaruka: 10-11-e xmaccel: 6a30BbIii ypoBeHb : yueOHUK : B 2 gacTsx / H. B.
Makapoga, 10. ®@. Tutona, FO. H. Hunosa, K. B. lllanupo ; nox pexpaknueit H. B.
MakapoBoii. — 4-e u3a., ctep. — Mocksa : [Ipocsemenue, 2022 — Yacte 1 — 2022. —
384 c. — ISBN 978-5-09-090454-4. — Texkcr : 3neKTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/334922 (nara obparmieHus:
27.01.2024).

Hosoxwunos, O. I1. Uadopmartuka B 2 u. YacTts 1 : yd4eOHUK JUJIs1 CpEAHETO
npodeccuonaibHoro oopazoanusi / O. I1. HoBoxxunoB. — 3-e u3., nmepepad. u A0, —
Mockaa : M3garensctBo FOpaiit, 2025. — 320 c. — (IlpodeccuonansHoe oOpazoBaHuE).
— ISBN 978-5-534-06372-1. — TekcT : anexTpoHHbIi / Ob6pa3oBarenbHas miaTdopma
FOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/564567 (nata oOpatieHus:
20.02.2025).

Hosoxwunos, O. I1. Uudopmaruka B 2 4. YacTs 2 : y4eOHUK I CPEAHETO
npodeccuonansHoro oopazosanus / O. I1. HoBoxunos. — 3-e uzn., nepepad. u gom. —
Mockasa : UznatensctBo FOpaiit, 2025. — 302 ¢. — (Ilpodeccuonansnoe o6pa3zoBanue).
— ISBN 978-5-534-06374-5. — Texkcr : anexTponHsii / OGpa3oBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://www.urait.ru/bcode/564568 (nata ob6pameHus:
20.02.2025).

Moiizec, O. E. Mndopmaruka. YriayOaeHHbIN Kype : Y4COHHK ISl CPETHETO
npodeccuonansHoro oopazosanus / O. E. Moiizec, E. A. Ky3pmenko. — Mocksa :
NznarensctBo KOpaiit, 2025. — 150 ¢. — (ITpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-17156-3. — TekcT : anekTpoHHbI // O6pa3zoBaTenbHas miardopma FOpait
[caiiT]. — URL: https://www.urait.ru/bcode/565100 (mata oopamenus: 20.02.2025).

WHudopmanroHHbIe 3JIeKTPOHHO-00pa30BaTeNIbHbIE PECYPCHI:

Ne HcTounuk

/11

1 OnexTpoHHO-0nbaroTeuHas cuctema «9bC Jlanby https://e.lanbook.com/

2 DnexTpoHHO-6uGIHoTeunas cuctema «95C FOPAWTY  https://urait.ru/

3 «HAYYHAS DJIEKTPOHHASA BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/

4 Nudopmanmonno-npaBoBoe  obecnieuenne «Koucymnprantllmocy (JIokanbHast
nH(pOpMallMOHHO-TIpaBoBas cuctema) https:// www.consultant.ru/

3J'IeKTpOHHBIe HU3aaHus:
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https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/
https://www.consultant.ru/

Ne Hcrounuk

n/m

1 Hudopmatuka - 10 ximace - Poccuiickas snekTpoHHas mkoia (resh.edu.ru)

2 Hudopmatuka - 11 ximace - Poccuiickas snekTpoHHas mkoia (resh.edu.ru)

3 3D mozaenupoBaHue s Kaxa0ro - Poccuiickas daekTpoHHas mikoja (resh.edu.ru)

4 4 xiace

5 Ypox mudpel

6 Hudopmatuka 1 MKT. TpeHupoBOYHBIE BapHMaHTLI Ul OAroroBkr K EID-2020 -
SIlnpexcPeneTurop

7 Hudopmartuka 10 xmacc. Buneoypoku - SanekcPenerutop

8 Hudopmatuka 11 knacc. Buneoypoku - SaaekcPeneTuTop

9 Ananu3 pagHbeIX - dgaekc [IpakTukym

10 OJeKTUBHEIC OHIAWH Kypchl. Akaaemus Sxjmekca

11 Hudopmaruka 10 knacc - Meaunanopran. Ilopran o0pa3soBaTelbHBIX M METOIUYECKUX
MeauaMaTepUaIOB

12 HNudopmaruka 11 kmacc - Meaunanopran. Ilopran o0pa3soBaTelbHBIX M METOJIHYECKUX
MeIuaMaTepUaIoB

13 AxazeMusi HCKYCCTBEHHOI'0 MHTEIUIEKTA JUIS IIIKOJLHUKOB

14 BBegenne B mporpamMmmupoBanve  Ha  s3bpike  Python. V1.7 -  OwnnaliH-KypCHI
Oo6paszoBarenbHOro 1Heurpa Cupuyc

15 BBemenne B mporpamMmupoBaHve  Ha  s3bpike  Python. V1.7 -  OwnnaliH-KYPCHI
Oo6pazoBarenbHOro 1Heurpa Cupuyc

16 Beenenne B MalinHHoe o0y4denue - OunaiH-kypcesl O6paszoBarensHoro 1eHrpa Cupuyc

17 3HaKOMCTBO € HMCKYCCTBEHHBIM HMHTEMIEKTOM - OmnmaiH-kypckl OO0pa30BaTeIbHOIO

nenrpa Cupnyc

[Tepuonueckue U3gaHus:

Hctounuk

WNnpopmaruka: HayuHbIi )XypHai / yupeautenab OO0beJUHEHHBIH HHCTUTYT MPo0IeM
unpopmaruku HAH benapycu , 2004 — .— Munck: OObeIUHEHHBIH HHCTUTYT
npobsem nunpopmaruku HAH benapycu (Munck). Beixonut 4 pasza B roa. — ISBN
neuaTHo# Bepcun 1816-0301. — Tekcr : anekrponnsiit // OBC elibrary [caiit]. — URL :
https://www.elibrary.ru/contents.asp?id=72070674 (nata obpamienus: 27.01.2025)

EcTecTBeHHbIE U TEXHUUECKHE HAYKH : Hay4. KypHan / ri. pea. A. 5. XaBkuH. — Mockaa :
00O "UznparenscrBo "CriytHUK+", 2002 — .— Breixoaut 12 pa3 B roa. — ISBN neuaTtHoii
Bepcun 1684 —2626. — TekcT : HenmoCcpeICTBEHHBIN.

NHO®OPMALIMOHHOE OBIIECTBO: nHayu. )xypHan / ydpeautenb ABTOHOMHAas
HEKOMMepueckas oprauuzanus MHCTUTYT pa3BuTUs HHPOpMaMOHHOTO o0miecTBa, 1992
— .— MockBa : ABTOHOMHasi HEKOMMepUecKasi opranuzanust MHCTUTYT pa3BUTHA
UH(pOPMaLMOHHOTO ob1iecTBa. Boixoaut 6 pa3 B roj. — ISBN neuatnoit Bepcun 61605-
1330. — Tekcr : anextponnsiit // DbC elibrary [caiiT]. — URL :
https://www.elibrary.ru/contents.asp?1d=79459842 (nara obpamenus: 27.01.2025)
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https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/summer-education
https://resh.edu.ru/summer-education
https://www.yaklass.ru/?%08
https://урокцифры.рф/
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/uroki/klass-10/informatika/
https://yandex.ru/tutor/uroki/klass-11/informatika/
https://practicum.yandex.ru/catalog/data-analysis/start/free/
https://academy.yandex.ru/intensive
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://ai-academy.ru/training/lessons/
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/1038
https://edu.sirius.online/#/course/1000
https://edu.sirius.online/#/course/1000

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHUS 00111e00pa3oBaTe/IbHOI
AUCUMILTHHBI

KoHTpos # oOmeHKa pe3yabTaTOB OCBOCHHS  00Ie0Opa3oBaTEIbHON
JTUCITUTUTMHBI PACKPBIBAIOTCS Yepe3 MUCIUIUIMHAPHBIE Pe3yJIbTaThl, HAllpaBJICHHBIC Ha
dbopmupoBaHre 00MUX U MPO(ECCHOHATBHBIX KOMIIETCHIIMHA MO pa3fenaM W TeMam
coJiepkaHusl yueOHOro MaTepuara.

Ob6mas/npodeccron Pa3pgen/Tema THun oneHoYHBIX
ajibHas MeEpONPUATHH
KOMIIeTEeHIIM

OK 01 Tema 1.6 Tema 1.9 Tema TectupoBanue
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 | BrinosiHeHHE NpaKTHYECKUX
2.2 Tema 3.4 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 02, 11K 2.2,TIK 2.5 | IlpuknagHbie MOIYIU KouTtponbsHas pabota
1-2
OK 01, OK 02, TIK 2.2, Monayns 1,2 Brimonnenue
IK 2.5 9K3aMCHAIIMOHHBIX 3aJlaHUHN
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