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1 O0mas xapakTepucTHKA pado4eil NporpaMMbl
001eo0pasoBaTeJbHOM JUCHUILIMHBI «AHpOpMaTHKa)

1.1 MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl CPeIHEro
npogeccHOHAIBHOI0 00Pa30BAHUA:
Oo6meoOpazoBaTenbHas aucuurminHa «MHpopMatukay sBIseTcS 00s3aTeIbHOM

4acThi0 0011e00pa30BaTEILHOTO IHKJIA 00pa30BaTEbHOW MPOrPaMMbI B COOTBETCTBUU
c (QeaepanbHbIM TOCYJApCTBEHHBIM 00pa3oBaTeabHBIM cTaHgapToM (gaiee — DPI'OC)
cpennero mnpodeccuoHanbHOro obpaszoBanus (manee — CIIO) mama YITIC 09.00.00,
11.00.00, 27.00.00, 38.00.00, 43.00.00.

1.2 llesan ¥ muIaHUPYyeMble Pe3yJIbTAThI 0CBOEHUS JUCITUTIIMHBI

1.2.1 Ileanb JUCHUININHBI

OcHoBHas 11e71b U3yueHust UHHOPMATUKK Ha 0a30BOM YPOBHE JIJIsl YPOBHS CPEIHETO
obmero ooOpazoBanus (manee — COQO) — oOecreueHue JaTbHEHIIEIO Pa3BUTHS
MH(DOPMAIIMOHHBIX KOMIIETEHIIMN BBITYCKHUKA, €r0 TOTOBHOCTU K J>KM3HU B YCIIOBHUSAX
Pa3BUBAIOIIETOCS UHPOPMAIIMOHHOTO OOIIECTBA M BO3PACTAIOIICH KOHKYPEHIIMH HA PHIHKE
Tpyna. B cBsi3u ¢ 3TUM u3ydeHre HHPOPMATUKH TOTKHO 00€CTIeUUTh:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O poiu WHOOpPMATUKU, HHGOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHUH pa3indarh (akThl U OICHKH, CPAaBHUBAThH OIICHOYHBIC
BBIBOJIBI, BUJICTh UX CBSI3b C KPUTEPHUSMHU OIICHUBAHUS U CBSI3b KPUTEPHUEB C ONPEACICHHON
CHUCTEMOM IIEHHOCTEH, TPOBEPATHh HAa JOCTOBEPHOCTH M 00001aTh HH(pOpMaITHio;

c(OpPMHPOBAHHOCTh TPEJCTABICHUN O BIUSHUW WH(GOPMAIMOHHBIX TEXHOJOTHUN
Ha OKWU3Hb 4YeEJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO, JKOHOMHYECKOTO,
MOJIUTUYECKOTO,  KYJIBTYPHOTO, IOPUAMYECKOTO, MPHUPOAHOTO, IPTOHOMHUUYECKOTO,
MEUITMHCKOTO U (PHU3UOIOTHUECKOTO KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

INPUHSATHE TPABOBBIX W OTUYECKUX ACIEKTOB HMH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HaHWE OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3JJaHUE M HCIIOJIH30BAHUE
MH()OPMAITMOHHBIX CUCTEM, paclpocTpaHeHrne nH(OpMaIny;

CO37aHME YCJIOBHM [JIi pa3BUTUS HABBIKOB Y4Y€OHOW, MPOCKTHOW, HAy4YHO-
HCCJIEIOBATENIbCKOM W TBOPYECKOW  JCSATENBHOCTH, MOTHUBAIIMM  OOYyYarOIIUXCS
K CaMOpPa3BUTHIO.

1.2.2 Tlnanupyemble  pe3yJbTaTbl  OCBOEHHSI  001Ie00pa3oBaTeJbHOI
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme komnereHuuun (namee — OK) u  npodeccMoHaNIbHBIE KOMIIETCHIIUU
(manee — IIK) ®I'OC CIIO B COOTHECEHMM C JUYHOCTHBIMH, METaNpeIMETHBIMHU
U TPEeIMETHBIMU pe3ylbTaTamMu o0yueHus ©Oa3zoBoro ypoBHsa (maimee — [IPO)

®I'OC COO npexacraBieHbl B TA0IHULIE:



Kox n HaumenoBanue
¢opmMupyeMbIX KOMIIETEHUHI

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

Oo0mme

JAucnunimHapHbie

OK 01 Bri6upats criocoObl peneHus
3a1a4 poQecCHOHATIBHOM
JeSITeIbHOCTH TPUMEHUTEIHHO

K Pa3JIM4YHBIM KOHTEKCTaM

JIngHOCTHEBIE PE3YyIbTAaThl JOJUDKHBI OTpPaXaThb
B YaCTHU: TPYJAOBOI'O BOCITMTAHHMS:

— TOTOBHOCTb K TPYIdy, OCO3HAHUE IEHHOCTU
MacTepCTBa, TPYAOIIO0UE;

— TOTOBHOCTh K aKTHBHOH JIESTEIbHOCTH

TEXHOJIOTHYECKOM u COILIMAIIbHOU
HaNpPaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATD,
TUTAHUPOBATh

U CaMOCTOSTENIbHO  BBINOJNHATH  TaKyIO
NeSITeJIbHOCTD,

— HHTepec K pa3IMYHbIM cdepam
poheCCHOHATLHOMN JICATEIILHOCTH.
MerarnpenmeTHbIe pe3yIbTaThl JIOJKHBI
OTpaXKaTh:

OBnazeHne  yHHBEPCATbHBIMH  y4eOHBIMHU
MO03HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BbIC JIOTHUECKHUE ICUCTBUS:

— CaMOCTOSITENIbHO dbopmynupoBaTh

U aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTpPHBATh
€¢ BCECTOPOHHE;

— YCTaHABIWBATh CYIIECCTBCHHBIH MpPU3HAK
WJIM OCHOBAHUS JIJIsl CPaBHEHUS, KITACCUPUKAIIN
1 0000IIEHUS;

— OIpEeNeNATh IEIH JCATSIIbHOCTH, 3ajaBaTh
napaMeTpbl U KPUTEPUU MX JIOCTHKCHHUS,

— BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPCHUS
B paCcCMaTprUBACMbIX SABJICHUAX

— BHOCUTb KOPPEKTHBBI B JCSTEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISM,
OIICHUBATH PUCKHU HOCJ'ICJICTBPI?I ACATCIIbHOCTH,
0) 0a30BbBIC UCCIICIOBATEIILCKUE ICHCTBUS:

IIP6 2 [ToHumMaHue OCHOBHBIX MPUHIUIIOB YCTPOMCTBA
U (PyHKUMOHMPOBAHUS COBPEMEHHBIX CTAallMOHAPHBIX
U MOOWIBHBIX KOMIIBIOTEPOB;, TEHICHIIMA Pa3BUTHUS
KOMITBIOTEPHBIX ~ TEXHOJIOTHIA; BJIaJICHUE HABbIKAMU
paboThl C ONMEpPanMOHHBIMH CHCTEMaMH M OCHOBHBIMH
BUJAMHU MPOTPAMMHOIO OOecTeueHus: [Uisl pelieHus
y4eOHBIX 3aJ1a4 10 BRIOPaHHOW CTIeMAIN3allNY;

IIP6 3 Hanuuue npencTaBieHUil 0 KOMIIBIOTEPHBIX CETSIX
¥ ¥IX POJIH B COBPEMEHHOM MHpE; 00 00IIMX MPUHIUTIAX

pazpaboTku ¥ (QYHKUMOHUPOBAHUS  HMHTEPHET-
IIPUIIOKEHUH;
IIP6 4 [Ilonumanue yrpo3  uHGOPMALUOHHON

0€30MacCHOCTH, HCIOJIb30BAaHUE METOJOB M CPEICTB
MPOTUBOACUCTBUA JTUM YIrpo3aM, COOIIIOJICHUE Mep
0€e301acHOCTH, MPEI0TBPALLAIOLINX HE3aKOHHOE
pacmpocTpaHeHHe ePCOHANBHBIX JaHHBIX; COONIO/ICHNE
TpeOOBaHUN TEXHUKHA OE30MaCHOCTH U  THTHEHBI
pu paboTe ¢ KOMIBIOTEPAMU U IPYTUMH KOMIIOHEHTaMHU
U(PPOBOTO OKPYXKEHUs; MOHUMAHHUE IPABOBBIX OCHOB
MCIIOJIb30BaHUsl KOMITBIOTEPHBIX MpOTrpamm, 0a3 TaHHBIX
1 pabotsl B cetu HTEpHET;

I1Po 5 Ilonumanue OCHOBHBIX MPUHLIAIIOB
JMUCKPETU3AIlMU  PA3JIMYHBIX  BUIOB  HHGOPMAIIHH;
YMEHHE  ONpeAensTh  HWHDOPMAIMOHHBIA  00beM
TEKCTOBBIX, TpauUecKuX ¥ 3BYKOBBIX JaHHBIX
MIPU 33JIJaHHBIX [TapaMeTpax JIUCKPEeTU3aluu;

IIP6 6 VYMeHHWe CTPOWTb HEPABHOMEpHBIE KOJBI,
JIOTTYCKAIOILI1e OJIHO3HAYHOE JEKOIUPOBAHNE
cooOmieHnit  (IpepuKCHBIE  KOJIBI);  HCIOJIH30BAThH
MPOCTEHIINE KOJIbI, KOTOPBIE MO3BOJSIOT OOHAPYKUBATH
Y UCIIPABJIATH OMMOKY MPHU Tepeaade JaHHBIX,




— BIaAETh HaBBIKAMU y4eOHo-
HCCIIe0BATEIbCKOM u MIPOEKTHOM
JIeSITEIIbHOCTH, HaBBIKAMH paspenieHus
npobJem;

— BBIABJIATL MNPUYUHHO-CICACTBCHHBIC CBA3U

n AKTYaJIM3NPOBATH 3aaavy, BbIABHUI'ATH
THIIOTE3Y
€C pcuiCHuUs, HaxoauThb APpryMCHTBI  JIA

JI0KA3aTeNIbCTBA CBOMX YTBEPXKICHUM, 3a71aBaTh
rapamMeTpbl U KPUTEPUU PEIICHHUS;

— QaHAIM3UpPOBATh  IIOJIYyYEHHBIE B  XOJeE
peuieHuss 3ajadyd  pe3yJbTaTbl, KPUTUYECKHU
OIICHUBATh

UX JJOCTOBEPHOCTD, MPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBUSIX;

— yMeTh MEPEHOCUTH 3HAHUS
B TO3HABATEJIbHYI0 U MPAKTUYECKYIO 00JIacTU
JKH3HEACATCILHOCTH;

— yMETh MHTETpUPOBaTh 3HAHMS W3 PA3HBIX
MpeIMETHBIX 00acTe;

— BBIIBUTAaTh HOBBIC  HJIEH,
OpUTHHAJIbHBIE MOJIX0/IbI U pELICHUS

npejaraTh

IIP6 7 BiageHue TEOpPETHYECKUM  ammapaTom,
MI03BOJIIOIIUM OCYLIECTBIISATh IIpeJICTaBICHHE
3a/IaHHOT0 HATYPaJIbHOTO YKCIIA B PA3JIMYHBIX CUCTEMAX
CUHCIJICHUS; BBINOJIHATH MPEOOPA30BAHMS JIOTHUECKUX
BBIPQXXCHHUM, MHCIONb3Ys] 3aKOHBI ajreOpbl JIOTHKU;
OTpeNeNaTh KpaTyailiuili myTh BO B3BEUICHHOM rpade
u KOJIMYECTBO nyTen MEXIY BEpLIMHAMHU
OPUEHTHPOBAHHOTO AIIMKINYECKOTro rpada;

IP6 10 VYwmenue co3aaBath CTPYKTYPUPOBAHHBIC
TEKCTOBbIE  JOKYMEHTbl M  JEMOHCTPallMOHHbIE
Marepuanbl € HMCIOJb30BAaHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX IPOrPAMMHBIX CPEACTB M OOJAaYHBIX
CEPBUCOB; yMEHUE UCIIONB30BaTh  TaOJIMYHBIC
(pensitmoHHbIe) 06a3bl JaHHBIX, B YACTHOCTH, COCTABIISTh
3anpockl B 0a3ax JaHHBIX (B TOM YHUCIIE BBIYUCIISIEMbIE
3a1pochl), BBINOJHATH COPTHUPOBKY W IOUCK 3amuceit
B 0a3e JaHHBIX; HANOJHATH pa3paboTaHHyO 0azy
JAHHBIX; YMEHHUE HCIOJIb30BaTh AIEKTPOHHBIC TAOIUIIBI
JUIsL aHaJd3a, NpPECTaBIE€HHUS M OOpabOTKU JIaHHBIX
(BKITFOUAS BBIYHCIICHUE CYMMBI, CpeIHEro
apudmeTrnyeckoro, HauOOJBIIETO U HAUMEHBIIETO
3HA4YEHUH, peleHre ypaBHeHUN);

NP6 11 VYmenHue WUCHOJB30BAaTh KOMIIBIOTEPHO-
MaTeMaTHYeCKue MOJIeNd Ul aHaiu3a OOBEKTOB
U IpoueccoB: (OpMYyJIHpOBaTh IEJb MOJAEIUPOBAHUSA,
BBITOJHATh AQHAJINU3 PE3YyJIbTATOB, IOJYYEHHBIX B XOJ€
MOJIEJIMPOBAHUS; OLIEHUBATh aJIeKBaTHOCTb MOJEIHU
MOJIEIUPYEMOMY OOBEKTY WU MPOIIeCcCy; MPEACTaBIATh
pe3yNbTaThl MOJIETTUPOBAHUS B HATJISITHOM BUJIE;

ITP6 12  VYmeHwe  OpraHu3OBbIBaTh  JINYHOE
MH(POPMALIMOHHOE TPOCTPAHCTBO C HCIIOJIB30BAaHUEM
pPasNMYHBIX ~ CPEACTB  IMQPPOBBIX  TEXHOJOTHIA;
MOHMMAaHWE BO3MOXHOCTEH IU(GPOBBIX  CEPBUCOB

rOCYJapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa3oBaTeIbHBIX
CEpPBUCOB; MOHMMAaHUE BO3MOYKHOCTEH M OTPaHUYECHMI
TEXHOJIOTMM MCKYCCTBEHHOI'O0 MHTEJUIEKTA B Pa3IUYHBIX




O6J'IaCT${X; HaJIM4YHue Hpe,Z[CTaBJ'IeHI/Iﬁ 00 HMCIOIL30BaHUU

UHPOPMALIMOHHBIX  TEXHOJOTHMH B pa3iM4YHBIX

poeCCHOHAIBHBIX chepax
OK 02 Hcnonp30BaTh COBPEMEHHBIE JInuHOCTHBIE pe3ynbTaThl Jo/KHBI oTpaxarh | [IP6 1 Brnagenue npexacraBieHus MM O poJid
CpelcTBa IOKCKa, aHAIIN3a U B YaCTH: IEHHOCTU HAyYHOI'O [TO3HAHMUSL: uH(pOpMallMM U  CBS3aHHBIX C HEH MpOLEecCOoB
UHTEpIpeTanuu HHPOpMaIH, U —  ¢(hopMHPOBAHHOCTH MHPOBO33pEHUs, | B TPUPOJE, TEXHUKE M  OOIIECTBE; IOHATUAMU
nH(}OPMaLMOHHBIE TEXHOJIOTUHU IS COOTBETCTBYIOIIETO ~COBPEMEHHOMY  YPOBHIO | «MH(OpMaLus», «H(OPMALIMOHHBIN polece»,
BBITIOJIHEHMSI 3a/1a4 pa3BUTUSI HAYKH M OOLIECTBEHHOM INPAKTUKH, | «CHCTEMA», «KOMIIOHEHTBI CHCTEMBI», «CHCTEMHBIH
pohecCuOHANBHOM NesTeIbHOCTH OCHOBaHHOTO Ha Jiasnore KyJabTyp, | 2QdexT», «uHQOpMAaMOHHAsA CHCTEMa», «CUCTEMA
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B | YIPABICHHSI, BJIaACHUEC MCTOAaMH ITOHUCKa

MOJIMKYJIBTYPHOM MHDE;

— COBEPLICHCTBOBAHME SA3BIKOBOM "
YUTATEIbCKOM  KyJIbTYpbl  Kak  CpEICTBa
BSaI/IMOILGﬁCTBHﬂ MCXKAY JIIOAbMU W ITIO3HAHUWA
MUDa;

— OCO3HaHUE LIECHHOCTH Hay4HOU
ACATCIIbHOCTH, T'OTOBHOCTb OCYIICCTBJIATH
IIPOEKTHYIO

u HCCIIEI0BATEIBCKYIO JIEATEIIBHOCTh
WHJUBHUYaAJIbHO U B IPYIIIIE;

MeTanpezLMeTHme PE3YJIbTAThI JOJIDKHBI
OTpaXKaTh:

OBnanenue YHHUBEPCAILHBIMU yueOHBIMU

MO03HABATEIbHBIMU JIEHCTBUSMHU:

B) paboTa ¢ uH(popMalue:

— BIJIJeTh HaBBIKAMU MOJIy4EHUs HH(OpMAIUU
13 UCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO
OCYILECTBIIATh TOMCK, aHAJIU3, CHCTEMATU3ALIUI0
U HHTEpIpeTanuio WHPOPMALUU Pa3IUYHbIX
BUJIOB U (DOPM NpEeACTaBICHUS;

— CcO3JaBaTh TEKCTHI B pa3jIMYHBIX (opmarax
C Y4€TOM Ha3Ha4yeHUs MHPOPMALUU U LIeJIeBOH
ayTUTOpPUH, BbIOMpas ONTUMAJBHYIO (GopMy
MPEJCTABICHNUS U BU3yaIH3alluu;

— OIIGHMBaTh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMallUK, €€ COOTBETCTBHE MPABOBBIM

uHpopmauuu B cetu VHTepHET; yMeHUE KPUTHYECKU
OLICHMBATh HMH(OpMAIMIO, TOIYYEHHYI0O W3 CETH
WHTepHeT; yMeHHe XapaKTepu30BaTh OOJIbIINE JaHHBIE,
IIPUBOJIUTH IIPUMEPBI HUCTOYHUKOB
UX NOJIYYE€HHS U HAIIPaBIEHUS UCIOJIb30BaHMS;

IIP6 2 [ToHumaHue OCHOBHBIX MPHUHIUIIOB YCTPOMCTBA
U (YHKIMOHMPOBAHUS COBPEMEHHBIX CTAallMOHAPHBIX
U MOOWIBHBIX KOMIIBIOTEPOB; TEHICHIMHU pa3BUTHUS
KOMIIBIOTEPHBIX ~TEXHOJIOTHH; BIIAJIEHUE HABbIKAMU
paboThl C ONEpPalMOHHBIMU CHUCTEMaMH U OCHOBHBIMU
BUJAMU TPOrPaMMHOr0 oOecneueHust A pelIeHHs
y4eOHBIX 33714 110 BEIOPAHHOMW CIIeUATU3aIlig;

ITP6 3 Hanmnuue npeacTaBieHnii 0 KOMIIBIOTEPHBIX CETAX
U UX POJIK B COBPEMEHHOM MHUPE; 00 OOIMIMX MPUHIIUIIAX

pa3paboTku U (QYHKUIMOHUPOBAHHS  HUHTEpHET-
MIPUIIOKEHUH;
IIP6 4 Ilonumanue yrpo3  HMHPOPMALUOHHOM

0€30MacHOCTH, HCIOJIb30BAaHUE METOJOB M CPEICTB
NPOTHBOACHUCTBUS ITHM YIpo3aM, COOJNIOIEHHE Mep
0€e301acHOCTH, MPeIOTBPALAOIINX HE3aKOHHOE
pacrpocTpaHeHHe NEePCOHATBHBIX JAHHBIX; COOI0ICHHE
TpeOOBaHUI TEXHUKH OE30MACHOCTM W TUTHEHBI
npu paboTe ¢ KOMIIBIOTEPAaMH U IPYTMMU KOMIIOHEHTaMHU
M(pPOBOro OKPY)KEHHUS; MOHMMAaHUE MPAaBOBBIX OCHOB
UCMOJIb30BaHUS KOMITBIOTEPHBIX IPOTrpaMM, 06a3 TaHHBIX
U paboThl B ceTH MHTEpHET;
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U MOPAJIbHO-3TUYECKUM HOPMAaM;
— HCIIOJIb30BaTh CPEACTBa HMH(OPMAIIOHHBIX
1 KOMMYHHUKALMOHHBIX TEXHOJIOTUH B pEIICHUU

KOTHUTUBHBIX, KOMMYHUKATHBHBIX
U OpPraHU3alMOHHBIX 337a4 C COOJIIOJICHUEM
TpeboBaHU 3PrOHOMHKH, TEXHHUKH
0€30MacHOCTH, TUTHUEHBI, PecypcocOepekeHHs,
NPaBOBBIX M JTHYECKUX  HOPM,  HOPM
MH(OPMAIMOHHON 0E30MaCHOCTH;

— BIIQJICThH HaBBIKAMH pacro3HaBaHUs

M 3ammMThl MHGOpMaNuU, HH(OOPMAIIMOHHON
0€30MaCHOCTH JTAYHOCTH

HP6 S  Ilonumanue
TUCKPETH3allMM  Pa3iIMYHBIX  BHUAOB  HH(popMaImu;
YMEHHE  OINpeaensTh  MHOOPMALMOHHBIA  00beM
TEKCTOBBIX, TpaUYecCKUX W 3BYKOBBIX JIaHHBIX
IIPY 33JJaHHBIX [TapaMeTpax IUCKPETU3aLuu;

IIP6 6 VYMeHue cTpOoUTb HEPABHOMEPHBIE KObI,
JIOIyCKaroIue OJIHO3HA4YHOE JNEKOAUPOBAHUE
cooOmeHnii  (mpedUKCHbIE  KOJbI);  HCIOIB30BaTh
MPOCTEHIINEe KOJbl, KOTOPBIE MO3BOJISIOT OOHAPYKUBAThH
Y MCTIPABIISATH OMIMOKY TIPH Tepeiaue JaHHBIX;

IIP6 7 BiageHue TEOpPETUYECKUM  ammapaTom,
MI03BOJIIOIIUM OCYLIECTBIISATh IIpeJICTaBICHHE
3a/IaHHOT0 HATYPaJIbHOTO YHCJIA B PA3JIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJHATH TPEOOPA30BAHUS JIOTHUECKUX
BBIPQXKEHHUH, WCIONb3ysS 3aKOHBl aireOpbl JIOTHKWU;
OTIpeNeNATh KpaTyailiuii myTh BO B3BEUICHHOM rpade
u KOJIMYECTBO nyTen MEXIY BEpLIMHAMHU
OPUEHTHPOBAHHOTO AIIMKINYECKOT0 rpada;

IIP6 8 VYmeHue uuTaTh U NOHHUMATh MPOTPaAMMBbI,
peanu3yrole HECIOXKHbIe aJIrOpuTMbl  00pabOTKH
YHCJIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHUCJIE MAaCCUBOB
U CHMBOJIBHBIX CTPOK) Ha BBIODAaHHOM MJIsi M3Y4EHUs
YHHUBEPCAJIbHOM SI3bIKE MPOTPAMMUPOBAHMS BBICOKOI'O
ypoBHsi (Ilackanb, Python, Java, C++, C#, 1C);
aHAJIM3UPOBATh AJITOPUTMBI C HCIOJIB30BAHUEM TaOJHIL

OCHOBHBIX IIPpUHIIUIIOB

TPAaCCUPOBKU; OIIPCACIIATD 0e3 HCIIOJIb30BaHUA
KOMIIBIOTCPA PE3YIbTAThI BBIIIOJHCHHA HCCIIOXKHBIX
nporpamm, BKIIIOYAaOIIUX OUKJIBI, BCTBJICHHUA

W TOANPOTPAMMEI, TIPH 3aJIaHHBIX HMCXOJHBIX JTaHHBIX;
MOIU(UIIMPOBATh TOTOBBIE MPOTPAMMBI IS PEIICHUS
HOBBIX 33J1a4, HCIIOJIb30BaTh MX B CBOMIX IMPOTpPaMMax
B KaueCTBE MOIpPOrpamm (mpoueayp, QyHKIIHii);

IIP6 9 YMeHme peasn3oBaTh 3Talbl PELICHUS 3a1a4
Ha KOMITBIOTEPE; yMEHHE pean30BhIBaTh
Ha BEIOPAHHOM JIJTSl H3YUYCHHUS S3BIKE IIPOTPAMMHUPOBAHUS
BbIcokoro ypoBHs (ITackane, Python, Java, C++, C#, 1C)




TUIIOBBIE AJNTOPUTMBI O0pPabOTKM YHUCEN, YHCIOBBIX
IIOCJIEZI0BATENbHOCTE! M MAacCHBOB: IPEICTABICHUE
yucia B BUJAe Habopa MPOCTHIX COMHOXHTENEH;
HaXOXXJICHHE MAaKCHUMaJIbHOH (MHUHMMAIBbHOHN) IHQPHI
HaTypajJbHOIO  4YMCJIa, 3alMCAHHOTO B  CHCTEME
CUMCJICHHS C OCHOBaHHWEM, He mnpeBbimaromum 10;
BBIUHCJICHHE OOOOIICHHBIX XapaKTePUCTHUK SIEMEHTOB
MaccuBa WM YHUCIOBOM MOCJIEI0BATENILHOCTH (CYMMBI,
MIPOU3BEICHUS CPEIIHETO apudmernyeckoro,
MUHUMAQJIBHOIO M MaKCHUMaJbHOI'O  3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIUX 33JaHHOMY
YCIJIOBUIO); COPTUPOBKY 3JIEMEHTOB MaCCUBA;

IIP6 10 VYwmenue co3naBaThb CTPYKTYpUPOBAHHBIE
TEKCTOBbIE  JOKYMEHTbl M  JEMOHCTPallMOHHbIE
Marepuanbl € HMCIHOJb30BAaHUEM  BO3MOXHOCTEU
COBPEMEHHBIX IPOrPAMMHBIX CPEACTB M OOJAaYHBIX
CEPBUCOB; yMEHUE UCIIONB30BaTh  TaOJIMYHBIC
(pensimoHHbIe) 06a3bl JAHHBIX, B YACTHOCTH, COCTABIISATH
3arpochl B 0a3ax JaHHBIX (B TOM YHUCIJIE BBIYMCIIIEMbIE
3aIpoChl), BBINOJHATH COPTHUPOBKY M IIOUCK 3amucei
B 0a3ze JaHHBIX; HAMOJHATH pa3paboTaHHylO Oa3y
JTAaHHBIX; YMEHHUE HUCIOJIb30BaTh JIEKTPOHHBIEC TAOIUIIBI
JUIsL aHalW3a, NpPEJCTaBICHHUS M 0OpabOTKU JaHHBIX
(BKITIOUAs BBIYHCIICHUE CYMMBHI, CpeIHEro
apudmeTrnyeckoro, HauOOJBIIETO U HAUMEHBIIETO
3HA4YEHUH, peleHre ypaBHeHUN);

IIP6 11 VYmeHue WUCHOJIB30BaTh KOMIIBIOTEPHO-
MaTeMaTHYeCKue MOJIeNd JUIsl aHaiu3a OOBEKTOB
U mpoueccoB: (OPMYyIHpPOBaTh IeJb MOAETUPOBAHUSA,
BBITIOJHATh AHAIM3 PE3YJbTATOB, IOIYYEHHBIX B XOJ€
MOJIEJIMPOBAHUS; OLIEHUBATh aJIeKBaTHOCTh MOJEIHU
MOJICIUPYEMOMY OOBEKTY WU MPOIIECcCy; MPEACTaBIATh
pe3yNbTaThl MOJIETMPOBAHUS B HATJISTHOM BUJIE;

ITP6 12  VYmeHwe  OpraHu3oBbIBaTb  JINYHOE
MH(OPMALIMOHHOE TPOCTPAHCTBO C HCIOJIB30BaHUEM
pa3IMYHbIX CPEICTB U POBBIX TEXHOJIOTHH;
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NMOHMMaHHE BO3MOXKHOCTEH IUQPPOBBIX  CEPBHCOB
TOCYJIapCTBEHHBIX yCIYT, U(PPOBBIX 00pa30BATEIBHBIX
CEpBUCOB; MOHUMAaHUE BO3MOYKHOCTEH M OrpaHHUYCHHIA
TEXHOJIOTUI MCKYCCTBEHHOTO MHTEJUICKTA B PA3JIMYHBIX
001acTsX; HAJMYUE TPEICTABICHUI 00 UCIIOIb30BaHUH
WHOOPMALIMOHHBIX ~ TEXHOJIOTMA B Pa3jMYHBIX
poeCCHOHAIBHBIX chepax

[IK
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2 CTpyKTypa 1 coaepkaHue 001eo0pa3oBaTeJbHOM U CHUIIINHBI

2.1 O0beM TUCHUILIMHBI M BUABI Y4eOHOH padoThI

Bup yuedHoii padoTbl O0bem B
yacax®

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JHCHUILINHBI 144
OcHoBHOe coJep:kaHue 72
B T. 4.:
TeopeTudeckoe oOydeHue 18
MPAKTUYECKHUE 3aHITUS 54
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME 72
BT. 4.
TEOpeTU4ecKoe o0yueHue -
MPAKTUYECKHUE 3aHITUS 72
IIpomeskyTounasi arrectanus (1updHepeHIupOBaHHbIN 3a4eT)
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2.2 TemaTuyeCKHi IUIAH U COACPKAHUE TUCHUTIIHHBI

HaumeHoBaHue pa3iesioB U TeM

Conep:xaHue y4yeOHOro MaTepuasa
(ocHOBHOE M IPO(ecCHOHATBHO OPUEHTHPOBAHHOE),
JIabopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb
(IpyM HAJINYHH)

O0beM
yacoB

dopmMupyemblie
KOMIIeTeHIIH U

2

OcHoBHOe€ coJepKaHue

BBoaHoe 3aHsITHE

Conepkanue yaeOHOro MaTeprasia

lenp w 3amaun u3ydyeHus UHGOPMATUKU MJI BBINOJTHEHUS 3a]ad
npodeccuoHanbHOM JeATenbHOCTH. [IpuHIuNBl padoThl KOMIBIOTEpA.
[lepconanbubiii  koMIblOTEp. BbBIOOp KOHGUTrypanuu KOMIBIOTEPA
B 3aBHCUMOCTH OT pellaeMbIX 3a/1a4.

BxoaHoii KOHTPOJIb

OK 01
OK 02
IIK

Pa3nea 1 Teopernueckue ocHoBbl HH(popmaTuku. lHlndposas rpamoTHOCTH

32

Tema 1.1 Komnbrorep

U nudpoBoe npeacTaBieHue
uHdopmanuu. YCTpoicTBo
KOMIIbIOTEpa

CopepxaHue yaueOHOro Marepuaa

TpeboBaHusi TeXHUKH O€30MaCHOCTM W TUTHEHBI 1pu paboTte
C KOMIIbIOTEpAaMM M JIPYTMMU KOMIOHEHTaMM LM(PPOBOrO OKPYKEHUS.
OcCHOBHBIE  TEHJEHLUUU DPA3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapamnenpHple  BbIUMCIECHHMS.  MHOIONPOLIECCOPHBIE  CHCTEMBI.
CynepkomMnbloTepsl.  PacmipeneneHHble  BBIUUCIUTENBHBIE  CHCTEMBI
" o0paboTka O0MbIINX JTAaHHBIX. MUKpOKOHTPOJUIEPBHI.
Pob6oTtusnuposannbie npon3BoacTa. Chepbl IPUMEHEHUS U EPCIEKTUBBI
pasBUTHsI HCKycCTBEHHOro wuHTeiuiekra. aitnoBas cucrema. Ilonck
B (aiinoBoii cucteme. OpraHu3anusi XpaHeHHs U 0OpabOTKH JaHHBIX
C UCHOJb30BAHUEM HWHTEPHET-CEPBUCOB, OOJAUHBIX  TEXHOJOTHM
1 MOOWJIBHBIX YCTPOMCTB

HpaKTI/I‘-ICCKI/IC 3aHATHUSA 110 TCMATUKE COACPIKAHUA yqe6H0ro MaTcpHrajia

Ione C nepednem npakmu4ecKkux 3aHAMUL 3AanojIHAemcCA
npenodaeameﬂeM CamocmosiamelbHo

OK 02

Tema 1.2 Undopmanus
1 MHGOPMAILMOHHbIE NPOLECCHI

Conepxanue yaeOHOro MaTepraa

Nudopmanius, naHHBIE W 3HAHHWS. YHUBEPCATBLHOCTH JIUCKPETHOTO
npencraBieHuss nHopmanuu. J[BonwyHoe KoaupoBaHue. PaBHOMepHBIE
1 HepaBHOMEpHBIE KoJbl. Y cnoBue Pano. MubopmarmoHHbIe TPOIIECCHI.
Ilepenaya wabopmarnmu. MCTOUHMK, TPUEMHHK, KaHaJ CBS3M, CUTHAI,

OK 02
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kogupoBanue. Mckaxenue wunHdopmanuu npu nepenaue. CKOpOCTb
nepeAayd JaHHBIX 10 KaHaly CBS3M. XpaHeHHEe HH(pOpMaluu, 00beMm
aMATH

Tema 1.3 Ilogxoabl K U3MepEeHNIO
uHopmanuu

Cojeprkanne ydeOHOro Marepuana

[Tonxompr k wu3MmepeHutro uHpopmaruu. CymHOCTE 00BEMHOIO
(andaBuTHOrO) MOAX0JAa K U3MEPEHUIO HH(OPMAIMH, ONpe/ieieHne OnTa
C TOYKH 3peHHsl aJI(paBUTHOT'O [IOJIX0/a, CBA3b MEKAY pa3MepoM adpaBuTa
U MHQOPMAIMOHHBIM  BECOM  CHMBOJA (B TIPEATOJIOKEHUH
O PABHOBEPOSITHOCTU MOSABJICHMSI CUMBOJIOB), CBSA3b MEXIY €AMHULAMU
u3MepeHus uHpopmaruu: our, Oaiit, Koaiit, Moaiit, ['6aiiT. CyniHocTh
COJIepXKATENbHOTO  (BEPOATHOCTHOIO)  MOAXOJa K  HM3MEpPEHHIO
uHpOpMaLnK, onpeeseHre OUTa C MO3UIMU COJCPKAHUS COOOIICHUSI.
Cucrtembl. KoMIIOHEHTBI cucTeMbl M UX B3aumopencTBue. Cucrtemsl
yhpaBieHus. YTpaBieHne Kak HH(GOpMAIMOHHBIN mporecc. OOpaTHas
CBSI3b

[TpakTH4ecKue 3aHITHS 10 TEMATUKE COACPKAHUS YIeOHOTO

MaTepI/Ianall

OK 02

Tema 1.4 CucremMbl CUHCICHUSA.
Konnposanune nndgopmanun

Copnepkanne ydeOHOro Marepuana

Cucrtembl cuucnenus. Pa3BepHyTas 3amuch LENbIX U JAPOOHBIX YHCENT
B MO3UIMOHHBIX CUCTeMax cuuciieHus. CBoWCTBa MO3UIIMOHHON 3alUCH
Yucaa: KOJMYECTBO IHU(p B 3amMCH, MNPU3HAK JIEIMMOCTH 4YHCIa
Ha OCHOBAaHUE CHCTEMbI CUHUCICHHS. AJITOPUTM MEpPEBOJa LEI0ro Yyucia
n3 P-MuHOM cHCTEMBI CUHCIIEHMsI B ACCATHUUHYIO. AJITOPUTM IEpEeBOAA
KOHEUHOU P-nuHO# npobu B AECATHUHYIO. AJNTOPUTM TEPEBOAA IEIO0T0
qucia M3 JECATHUYHOM cHucTeMbl cuucieHus B P-nunyro. Ilepeson
KOHEYHOM JecsITUYHOM npoOu B P-uunyro. J[BonuHasi, BOCbMEpUYHAs
U NIECTHAJATEpUYHAss CHUCTEMBbl CUYHUCIIECHHUS, IMEPEBOJ YHCET MEXIY
STUMH CHCTeMaMU. ApupMeTHdYecKre omepanuyd B IO3ULHUOHHBIX
CUCTEMAaX CUHUCIICHUS

[IpencraBieHue LenbIX U BEIIECTBEHHBIX YHCEN B MaMATH KOMIIBIOTEpA.
Konupoanue texkcroB. KomupoBka ASCII. OgHOoOalTHBIE KOJUPOBKH.
Crannmapt UNICODE. Komuporka UTF-8. Omnpenenenne
UH(POPMALIMOHHOTO 00beMa TEKCTOBBIX COOOIICHUH.

KoagupoBanue wuzobpaxenuil. OueHka HHPOPMALMOHHOTO o0beMa
pacTpoBoro rpaduueckoro HM300paXeHUs MpPU 3aJaHHOM pPa3peIIeHUH
u rinyoune koaupoBaHusi 1Bera. KonupoBanume 3Byka. OreHka

OK 02
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HH(i)OpMaLII/IOHHOFO obbeMa 3BYKOBBIX IdHHBIX IIpU 3aJdHHBIX YaCTOTC
JUCKPCTU3AUHN U PASPAAHOCTH KOJUPOBAHUA

HpaKTI/I‘IeCKI/Ie 3aHATUSA 110 TEMATUKE COACPKAHUA y‘l€6HOI‘O MarcpHraia

Tema 1.5 DiieMeHTBI KOMOMHATOPUKH,
TEOPUH MHOKECTB
U MaTeMaTH4eCKOil JTOTHKH

Conepkanue yyeOHOro MaTeprasia

Anrebpa noruku. BeickaswsiBanus. Jlornmueckwe omepamwu. TaOiuiibl
HMCTUHHOCTH JIOTMUECKUX OMNEpPaAlMA «IU3BIOHKIUA», «KOHBIOHKIUSY,
«UHBEPCUS», KAMIUTUKALIHS», «IKBUBAJICHIIUS». JIOrHYecKue BhIpaKeHUS.
BrruncieHne  JOTHYECKOTO 3HAYCHHMS COCTAaBHOI'O  BBICKA3BIBAHUS
MPYU  U3BECTHBIX 3HAYCHMSAX BXOJAIIUX B HEro 3JIEMEHTAPHBIX
BBICKa3bIBaHUH. TaONWIbI HWCTUHHOCTH JIOTUYCCKUX  BBIPAKCHHIA.
Jlormyeckue omnepauvud W OINepalMd Haja MHOXKecTBaMu. [Ipumepsl
3aKOHOB aJIre€OphI JIOTUKUA. DKBUBAICHTHBIC MPEOOPA30BAHUS JIOTUICCKUX
BBIpaKEHMI. Penienue npocrelmx Joruueckux ypaBHeHui. Jlornueckue
¢ynkuuu. [locTpoeHue JTOTMYECKOTO BBIPAXKEHHS C JAaHHON TaOmuIen
ucTuHHOCTH. HopmaiibHBIe OpPMBI: TU3BIOHKTHBHAS M KOHBIOHKTHBHAS
HOpMalibHbIe (OpMBbl. Jlormdyeckue »JIeMEHTBhl KOMIIbIoTepa. Tpurrep.
Cymmarop. IloctpoeHue cxembl Ha  JIOTMYECKHMX  3JIEMEHTAX
M0 JIOTHYECKOMY BBIPAXKEHHUIO. 3allUCh JIOTHUYECKOTO BBIPAKEHUS
10 JIOTHYECKOM CXeMe

HpO(l)eCCI/IOHaJIbHO OPUECHTHPOBAHHOC CocepiKaHuE.
HpaKTI/I‘{eCKI/Ie 3aHATUA

Pemenue 3amau w3 mnpodeccHOHATBHOM 00JaCTH Ha  AJIEMEHTHI
KOMOMHATOPUKH, TEOPUU MHOXKECTB M MATEMaTUYECKOW JIOTUKU

OK 02
IK...

Tema 1.6 KomnbloTepHble ceTH:
JIOKAJIbHBbIE ceTH, ceTb UHTepHeT

Copnepkanne ydeOHOro MaTepuana

[TpyHIMIIBI TOCTPOEHMSI M annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX
cereil. CereBble mnporokonbl. Cerb VHTepHeT. Anpecanuss B CeTH
HuTeprer. Cucrema TOMEHHBIX HMEH

[TpakTrueckue 3aHATHS 110 TEMATUKE COJIEP)KaHUsI YIeOHOT0 MaTepraa

N

OK 01
OK 02

Tema 1.7 Cnyx0b1 UHTEpHETA

IIpodeccnoHATbLHO OPHEHTHPOBAHHOE COACPKAHME

Buns! nesarensnoctu B cetu Mutepuer. CepBucel Matepuera. [lonckoBbie
cucteMbl. CeTeBO# JTHUKET: MpaBwia TOBEACHUS B KHOEPIPOCTPAHCTBE.
[Ipobnema  mommMHHOCTH  TonydeHHOW — wHpopmanuu.  [loumck
nHpopMaIuu MpoecCHOHATTEHOTO COACPIKAHUS

[TpakTdeckne  3aHsATHS (B COOTBETCTBUHM  CO  CHEIH(PUKONA
poQeCCHu/CrennaTbHOCTH)

OK 02
IK ...

CopepxaHue yaeOHOro Marepuaa

OK 01
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Tema 1.8 OcHOBBI couAJILHOMI
HHpopMaTHKHU

TexHOreHHble U SKOHOMUYECKUE YTPO3bl, CBA3aHHBIE C MCIIOJIb30BAaHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. OO0mmue mpolieMsl
3alMThl MHGOpManuu U MHPOpPMALMOHHOM Oe3omacHocTH. Cpencraa
3amMThl  WHGOpPMAMM B  KOMIBIOTEpaX, KOMIIBIOTEPHBIX CETIX
U aBTOMATU3MPOBAaHHBIX HMH(POPMALMOHHBIX cuctemax. [IpaBoBoe
obecrieyenne UHPOpPMALMOHHON  Oe3omacHocTH. [IpenorBpamieHue
HECAHKIIMOHMPOBAHHOIO  JIOCTyNa K JIMYHOM KOH(UICHIHATBHOM
uHpOpMaLKH, XpaHSIIIEHCs Ha IEPCOHATBHOM KOMIBIOTEPE, MOOMIBHBIX
ycTpoiicTBax. BpemoHocHoe mnporpamMmHOe o0OecledeHHue U CrocoObl
O00pbObI ¢ HUM. AHTHUBHMpYCHbIE INporpammbl. OpraHuzanus JMYHOIO
apxuBa uHpopmauuu. PesepBHoe konupoBanue. IlaponbHas 3amura
apxuBa.

HNHpopMallMOHHbIE TEXHOJIOTUU U NpOQecCUOHANbHAS JESATEIbHOCTb.
HNudopmannonnsie pecypebl. Lupposas sxonomuka. MuabopMarmonHas
KyJIBTYypa

IIpakTueckue 3aHsATHS

CereBoe xpaHeHUe JaHHBIX U M (PpoBoro koHTeHTa. OOIaYHbIE CEPBUCHI.
LludpoBeie cepBHUCH TOCYAapCTBEHHBIX yCiIyr. Pa3nenenue npas foctyna
B 00maunblx XxpaHnuwiaumax. CoOmiofeHne Mep  0€30MacHOCTH,
NPEJOTBPALIAIONINX ~ HE3aKOHHOE  PAaCHpOCTPAHEHHWE IEePCOHATIBHBIX
JTAHHBIX

OK 02

Tema 1.9 Undopmanuonnas
0e30macHOCTh

HpO(l)eCCI/IOHaJIbHO OPHCHTHPOBAHHOC COACP/KAHUEC

NudopmanronHas 0e30MacHOCTh M TPEHAbl B Pa3BUTHM IUPPOBBIX
TEXHOJIOTH; PUCKU U MPOTHO3bI UCIIOJIb30BAHUS LIM(PPOBBIX TEXHOIOTHM
OpU pelleHuu MnpodeccHoHalbHBIX 3a1ad. LludpoBas rpamMoTHOCTH
B IPO(heCCHOHANIbHOM 1eATENbHOCTH

[MpakTrueckre  3aHATHS (B COOTBETCTBMHM  CO  CHEHU(DHUKOM
npodeccun/cnenuaaIbHOCTH)

OK 01
OK 02
IIK ...

Pa3nes 2 MHdopManmoHHbIC TEXHOJTOTHH

28

Tema 2.1 O0padoTka uHpopmanuu
B TEKCTOBBIX Ipo1eccopax

CopepxaHue yaeOHOro Marepuaa

TexkcroBbrii mporeccop. Penaktupoanue u hopmarupoBanue. [IpoBepka
opdorpadun u rTpammaruku. CpeAcTBa TIOMCKA U aBTO3aMEHBI
B TEKCTOBOM Mporneccope. Mcnosib3oBanune cTunen

HpaKTI/IquKI/IC 3aHATHUS 110 TEMATUKE COACPIKAHU S yqe6Horo MaTcpHrajia

i

OK 02

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME

OK 02
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Tema 2.2 TexH0JIOrMH CO3TAHUSA
CTPYKTYPHPOBAHHBIX TEKCTOBBIX
JOKYMEHTOB

CTpyKTypHUpOBaHHBIC TEKCTOBbIC JOKYMEHThl. CHOCKH, OTJIaBJICHUE.
Ob6naunsle  cepBuchl. KomnekruBHas pabota ¢ JOKYMEHTOM.
WMHCTpyMEHTBI pEleH3UpPOBaHUSI B TEKCTOBBIX Mporeccopax. [lemosast
nepenucka. Pedepat. [IpaBuina quTupoBaHus HCTOYHUKOB M OPOPMIICHHS
oubmmorpaduuecknx ccbutok. OhopMileHHe CIIUCKA JIUTEPaTyPhI

IIpakTueckue 3aHsAThs

Pabora ¢ TEeKCTOBBIMH IOKyMEHTaMH NpPO(ECCHOHATIBHON CrenuduKy.
CrpykrypupoBanue npoQeccHoHaNbHONH HH(POPMAMKA C TOMOIIBIO
TEKCTOBOTO mpoueccopa. PedepupoBanne wmHbOpMamuu 1O 3aJaHHON
TeMe PO ECCHOHATBHON CIICITUPUKN

IIK ...

Tema 2.3 Komnblorepnas rpaguka
U MYyJbTHMeIHA

CopepxaHue yaueOHOro Marepuaa

I'paduueckuii penaxtop. O6padoTka rpadpudecknx o0beKTOB. PacTpoBas
U BekTOpHas rpaduka. Popmatel rpapuueckux ¢aiiioB. MyapTuMeana

[TpakTHdeckue 3aHsTHI 110 TEMAaTUKE COJIeP KaHUs yIeOHOro MaTepuaa

OK 02

Tema 2.4 TexHosnoruu o0padéoTku
rpaguyecKkux 00beKTOB

Cognepxkanue ydeOHOro Marepuana

BBoj n300paxenuii ¢ MCIOIb30BaHUEM Pa3IMUHBIX IU(POBBIX YCTPOUCTB
(unpoBbIX QoToanmapaToB U MHKPOCKOIIOB, BHACOKaMep, CKaHEPOB
U Jpyrux ycrpoictB). TexHomorun oOpabOTKH pazIUYHBIX OOBEKTOB
KOMIIBIOTEpHOU Trpaduku (pacTpoBble U BEKTOpPHBbIE H300pa’KeHus,
00paboTKa 3ByKa, MOHTaX BHJIEO)

HpaKTI/ILICCKI/IG 3aHATHUSA 110 TEMATUKE OCHOBHOT'O COACPIKAHUSA y‘I€6HOFO
MaTcpHrajia

OK 02

Tema 2.5 IlpencraBiienue
npogeccHoHaNIbLHOM HH(POPMALMHU
B BH/ie NIpe3eHTaluuii

HpO(l)eCCI/IOHaJIbHO OPHUCHTHPOBAHHOE€ COACPKAHUC.

Komnetorepasle npeseHTanuu. OCHOBHBIE IOHSTHS: CIIalJl, MakeT
Claiijia; Tanbl HOArOTOBKU MPE3EHTAIMN; CIIOCOOBI CO3/JaHUsI IIEPEX0/I0B
u aHuManuil. TexHosorus paboTel ¢ MyJIbTUMEIUIHON mpe3eHTanuei.
ITpaBuia co3ganus npe3eHTaun

HpaKTI/I‘-ICCKI/IC 3aHATUA

Pa3paboTka nmpe3eHTaluii MpoeKTHBIX paboT ¢ npodeccrnoHalbHON
TEMaTUKOMN

OK 02
IIK ...

Tema 2.6 UHTEepaKkTHBHBIE
U MYJIbTHMeIHIHbIC 00bEeKThI
Ha ciaiine

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COACPKAHME.

Hcnonp30BaHne MyIbTUMEIUHHBIX OHJIAWH-CEPBUCOB ISl Pa3paOOTKH
MPE3CHTAIMA  MPOEKTHBIX  PabOT MPO(PECCHOHATLHOW  TEMAaTHKH.
O6paboTka u300pakeHMS M 3ByKa C HCIIOJIB30BAaHUEM HHTEPHET-
MIPUIIOKEHU I

HpaKTI/IquKI/IC 3aHATUA

OK 02
IIK ...
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Pa3pabotka crnaiiioB, cofepKaliiux HHTCPAKTUBHBIC U MYJIbTHMEIUITHBIC
00BEKTHI ¢ TTpodhecCHOHATLHON criennGUKon

Pasznesa 3 UndopmaumnonHoe MoaessupoBanme. AJITOPUTMbBI M IPOrPaAaMMUPOBAHHE

46

Tema 3.1 Moaenu u Moe TMPOBaHUe.
JTanbl MOAEJIMPOBAHUSA

Cojepkanue ydeOHOro Marepuana

Mopenn u monenuposanue. llemn wmozxenupoBanus. CooTBeTcTBHE
MOJIETIM MOJEJIUpyeMOMYy OOBeKTy wiu npoueccy. Popmanuzarus
NPUKIIAIHBIX 3a/1a4.

[IpencraBienue pe3yiabTaTOB MOJCIUPOBAHHSA B BUAC, YIOOHOM
JUIL BOCTIPHMSITUSL 4ENOBEKOM. [paduueckoe MpencTaBieHHE JIaHHBIX
(cxempl, TabIHIIBI, rpaduKN)

OK 02

Tema 3.2 Cnucku, rpagsbl, 1epeBbs

CopepxaHue yaeOHOro Marepuaa

I'padsr. OcHoBHBIE IOHATHUS. Bubl rpadoB. Pemenne anropurMudecknx
3ajiay, CBSI3aHHBIX C aHAJIN30M I'padoB (HOCTPOCHUE ONTUMAIIBHOTO ITyTH
MEXy BEepIIMHAMU Tpada, OrpeneeHue KOJMUECTBa PA3InYHBIX MyTeH
MEX/y BEpLIMHAMU OPHUEHTUPOBAHHOTO ALUKIMUECKOTro rpada).

HepeBps. bunapHoe nepeBo. JIMCKpETHBIE UIPHI IBYX UTPOKOB € IOJHON
unpopmanueii. [locrpoenue nepeBa nepedbopa BapHaHTOB, ONHCAHHE
CTpaTeruy Urpbl B TAOIMUHOM Gopme. Bolurpsliinbele cTpaTeruu

OK 02

Tema 3.3 MaTtemaTu4eckue MoaeIn
B Npo(eccCHOHAILHOM 00J1acTH

IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME

Hcnonb3oBanue rpadoB U J€PEBbEB INPU OMUCAHUU OOBEKTOB
Y TIPOLIECCOB B MPO(ECCHOHATILHOM e TEIbHOCTH.

ITocTpoeHne Mozeny MOBEACHUS ISl TOCTHIKEHUS JIUIIUX PE3YJIbTAaTOB
B peuieHuH NpodecCHOHaIbHBIX 3anad (B IEperoBopax, JOTHCTHKE,
O0JUKETUPOBAHHH U T.1.)

[TpakTrueckue 3aHATUS

Pemenue 3agau MaTeMaTHUECKOTr0 MOJIEJIMPOBAHUS B IPO(ECCHOHATBHON
cdepe MoaenupoBaHue Npo1eccoB (IPOU3BOICTBEHHBIX, SKOHOMUYECKUX
U T.11.)/cucteM (00CIy)KMBaHUsl, TPAHCTIOPTHBIX U T.JI.)

OK 02
IIK ...

Tema 3.4 IlonsiTue ajiropur™Ma u
OCHOBHBIE AJITOPUTMHYECKHUE

CTPYKTYPBI

Conepxanue yaeOHOro MaTeprasa

OmpeneneHre  BO3MOXHBIX — PE3YJIbTaTOB  pabOTHl  MPOCTEHIINX
aﬂFopI/ITMOB ynpaBJ'IeHI/Iﬂ HUCIIOJTHUTCIIAMAU nu BBIYHUCIINTCIIBHBIX
anroput™MoB. OmpeneneHne UCXOIHBIX JaHHBIX, TPU KOTOPBIX alTOPUTM
MOJKET JIaTh TPeOyeMbIH pe3yibTar.

Orambl pemieHuss 3afad Ha KoMIbloTepe. SI3BIK MPOrpaMMUPOBAHHUS
(ITackamns, Python, Java, C++, C#, 1C). OcHOBHBIC KOHCTPYKIIMH SI3bIKA
MpOrpaMMUpOBaHus. TUNBl TaHHBIX: IEJIOYHCICHHBIC, BEIIECTBEHHBIE,

10

OK 01
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CUMBOJIbHBIE, Jorndeckue. Bersinenusa. CocrtaBHble yciioBus. [{ukiiel
¢ yciuoBueM. Iluknel 1o mnepemeHHoW. Vcmonb3oBanuwe —TaOIHII
TPACCHUPOBKHU.

Pa3paboTka u nporpamMmHasi peanu3anus alrOpuTMOB PELIEHHS] TUIIOBBIX
3ajauy Oa3zoBoro ypoBHA. [Ipumepsl 3amad: aaropuTmbl 00pabOTKH
KOHEYHOM  4YMCIOBOW  IOCJIEJOBATEIbHOCTU  (BBIYUCIEHHE CYMM,
IPOM3BEACHUHN, KOJIMYECTBA HJIEMEHTOB C 3aJlaHHBIMH CBOICTBAaMu),
JITOPUTMBI aHAJIM3a 3alIUCH YHCEN B MO3UIIMOHHOW CUCTEME CUHCIIEHMS,
QITOPUTMBI PELIeHUs 33/ad METOAOM Iepebopa (IOUCK HauOOIbIIEro
oOuiero fgenurtens JABYX HaTypalbHBIX 4YHCEN, IIPOBEPKAa 4YHUCIA
Ha MPOCTOTY).

OO0paboTka CHMBOJIBHBIX JIaHHBIX. BcCTpoeHHBIE (YHKIHMU  S3BIKA
IpOrpaMMHUPOBaHUsS Ui OOpabOTKM CHUMBOJIBHBIX CTpPOK. TaOinyHble
BEJIMYMHBI (MaccuBbl). ANTrOpUTMBI pabOTHI C 3JIEMEHTaMU MacCHUBa
C OJHOKPAaTHBIM IPOCMOTPOM MAacCHBAa: CYMMHPOBAaHHE DJIJIEMEHTOB
MaccuBa, IOACYET KoJu4ecTBa (CyMMBbI) 3JIEMEHTOB  MaccCHBa,
YJIOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBUIO, HAXOXJIEHUE HAWOOJbIIEro
(HaMMEHBIIEr0) 3HaYEHUsI JIIEMEHTOB MAacCHBa, HAX0XJAEHUE BTOPOTO IO
BEJIMYMHE HauOOJbIIEro (HAaMMEHBIIET0) 3HAU€HUs, JMHEWHBIM MOUCK
3JIEMEHTA, IepeCTaHOBKA 3JIEMEHTOB MacCcHUBa B 0OpaTHOM MOPSIJIKE.
CoptupoBka OJHOMEpPHOro MaccuBa. l[IpocTbie MeTOAbl COPTHUPOBKU
(HampuMep, METOJl My3bIpbKa, METOJ BHIOOpPA, COPTUPOBKA BCTABKAMHU).
ITognporpamMmsl

[TpakTHyeckue 3aHITHs 110 TEMAaTUKE COIep KaHUs yueOHOro MaTepuana 10
Tema 3.5 Ananu3 aJropurMon IIpogeccrnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHUE 4 OK 02
B Npo(eccCHOHAILHOM 00J1acTH Pa3paboTka u nporpamMmHasi peair3anus alrOpuTMOB PELICHHUS TUIOBBIX IIK ...
3a71a4 Npo(ecCHOHANBHOMN NesITeIbHOCTH
ITpakTrueckue 3aHsTHs (Ha BBIOOP MPENogaBaTes) 4

«Ompenenenue nepeyHs NPO(EeCCUOHATBHBIX (YHKIUH, TPeOYIOINX
AJITOPUTMHUYCCKOI'O MBIIIJICHU ) U

«Peanuzanys TUMOBBIX aTOPUTMOB MPO(EeCCUOHATBHON eATeIbHOCTH
i

«Omnucanue MociaeI0BaTEIbHOCTH JEHCTBUI (aIropuTMa), A THIIOBOM
poeCCHOHABHON 3a/1a4n» WA

«3HAKOMCTBO C TMPAKTUYECKOW aBTOMAaTHU3allMed, HCIHOIb3YeMOM
B IPO)eCCHOHATBHON IESTETLHOCTH MO MPO(eccry / CIeNUaTbHOCTI
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Tema 3.6 ba3bl 1aHHBIX CopepxaHnue yaueOHOro Marepuaa OK 02

Tabnuunbple (pensiuoHHbIC) 0a3pl JaHHBIX. Tabnmuia - MpeacTaBlICHUE

cBeieHuil 00 ogHOTHNHBIX oObekrax. [lose, 3ammchk. Kirod TaGauubl.

PabGora ¢ roroBoil 0a3oii gaHHBIX. 3amojHeHHE Oa3bl JaHHBIX. [louck,

COpPTUpPOBKA M (QUIbTpals 3amuceld. 3ampockl Ha BbIOOPKY JaHHBIX.

3anpocsl ¢ mapameTpaMu. Beruucisiemble Mo B 3alIpocax.

MHoroTta0nuuHble 0a3bl JaHHBIX. THMBI CBA3eH MeEXIy TaOJIMLAMMU.

3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJAHHBIX

ITpakTHyeckue 3aHATHS

ba3pl nmaHHBIX Kak Mojenb INpeAMETHOM  obOsactu.  Tabiuiel

U peNIILIMOHHBIE 0a3bl JAHHBIX
Tema 3.7 Anaau3 1aHHBIX Copnepxkanne ydeOHOro Marepuana OK 02

Anann3 naHHbIX. OCHOBHBIE 33]]a4d aHAJIM3a JJaHHBIX: IPOTHO3UPOBAHHUE,

KJaccupukanus, KJIacTepu3aLus, aHaJIn3 OTKJIOHEHHI.

[TocnenoBarenbHOCTD PELISHUS 3a7a4 aHAINU3a JAHHBIX: cOOp MEPBUYHBIX

JAHHBIX, OYMCTKA U OIICHKA KauecTBa JIAHHBIX, BEIOOpP W/WJIH MIOCTPOCHUE

MoJenu, — I[peoOpa3oBaHHME  JIaHHBIX,  BU3yalM3allMs  JaHHBIX,

MHTEPIIPETALNS] PE3YJIbTAaTOB
Tema 3.8 Ananus 1aHHBIX IIpogeccrnoHaILHO OPHEHTHPOBAHHOE COJAEPKAHUE OK 02
B npodeccHOHANIBHOM cdepe AHaJIN3 TaHHBIX € TOMOIIBIO 3JEKTPOHHBIX Ta0aMLl. POpMYIIBI U PYHKIIUH IIK ...
€ IOMOIIBIO JIEKTPOHHBIX TA0JIMIL B JJIGKTPOHHBIX  TaOnuuax. BeluMcieHue  CyMMbI,  CpeaHEro

apu(MeTHUecKoro, HauOONIbIIET0 ¥ HAMMEHBIIETO 3HAUCHUH uana3oHa.

CoptupoBka, dbunpTparus, YCIIOBHOE dhopmaTupoBaHue

npodeccnoHaIbHON HH(OpMAIMK, TPEACTaBICHHON B TaOIMYHON opme

IIpakTueckue 3aHsATHs

Pemenne 3amay aHanu3a JaHHBIX B INpodeccruoHanbHOM  cdepe

C TTIOMOIIBIO JIEKTPOHHBIX TAOJIHNII
Tema 3.9 KomnbrorepHo- CopepxaHue yaeOHOro Marepuana OK 02
MaTeMaTH4ecKoe MoJeTHPOBaHHe KomnploTepHo-MaTeMaTuyecKue  MOJENU.  JTambl  KOMIBbIOTEPHO-

MaTeMaTHYECKOr0 MOJEIMPOBAHUS: TOCTAHOBKA 3ajaud, pazpaboTka

MOJIETH, TECTUPOBAHUE MOJENU, KOMIBIOTEPHBIN SKCIIEPUMEHT, aHAIN3

pe3yiabTaTOB  MOJENUpOBaHUS. YHCIEHHOE pelIeHHe YypaBHEHHt

C TIOMOIIIBIO MOJ00pa napamerpa

[TpakTHyeckue 3aHsATH [0 TEMATHUKE COJIepkKaHUs y4eOHOro MaTepuasa
Tema 3.10 MoaenupoBanue IIpogeccrnoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE OK 02
B 2JICKTPOHHBIX Ta01unax MoienrpoBaHue B 3JIEKTPOHHBIX TaOIHIaxX IIK ...
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HpaKTI/I‘IeCKI/Ie 3aHATHUA

[TpakTH4eckoe MOJAETUPOBAHNE B JIEKTPOHHBIX Ta0HIax (Ha MpuMepax
3a/1a4 U3 NpodeCcCUuOHAIBHON 00J1acTH)

Pasnen 4 IlpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IepkaHue (Copep KaHNe NPUKJIATHOT0 MOYJIs1)

36

Hpuxkaagnoit MoayJab Ne 1 «KAHAJIUTHKA U BU3yaJu3anus 1aHHbIX Ha Pythony

36

Tema 4.1.1 BBeaenue B A3bIK
nporpammupoBanus Python

Coneprxanue

WutepakTuBHas cpena mporpammupoBaHue Ha Python. BBog u BeIBOA
nanHbiX. @ynkuuum print(), input(). Tumbl ganHeix. MaremaTHueckue
OIEpALIMU C LIEIBIMH U BEIIECTBEHHBIMU YHCIAMU

HpaKTI/I‘IeCKI/Ie 3aHATUA

PaboTa B MHTEpaKTUBHOH cpenie mporpaMMupoBanust Ha Python

OK 01,
OK 02,
IK...

Tema 4.1.2 OcHoBHBIE
AJITOPUTMUYECKHE KOHCTPYKIIUN
Ha Python

Conepxxanue

IlonsiTe JNOTMYECKMX BBIPAXKEHUHM W omnepauuii. JU3brOHKIMA,
KOHBIOHKIIMA, oTpuuaHue. Tabmuna uctuHHOCTU. [IpoBepka ycimoBus
B Python. Cunrakcuc uncrpykuuii if, if-else, if-elif-else. Peanuzanus
UKIMYECKUX anroputmoB B Python. ®@ynkuus range(). CuHTaKCcUC LUK
for, mukita while

HpaKTI/I‘IeCKI/Ie 3aHATUA

Pabora ¢ anroputMuuecKuMu KOHCTpyKIusiMu Ha Python

OK 01,
OK 02,
IIK...

Tema 4.1.3 Padora co cnuckaMu
U CJIOBAPSIMH

Conepxxanue

[Tonstue cnucka B Python. Co3nanue u cuntbiBaHue cucKoB. OyHKINH
1 MeTo bl cruckoB. [lonstue cinoBaps. OTiMuus clioBapel OT CIHMCKOB.
Coznanue cnosaps. Meroas! cinoBapeil. [IpuMenenne cniuckoB u cioBapeit
B PEAJIbHBIX 3aJja4ax.

HpaKTI/IquKI/Ie 3aHATUA

PaboTa co cnuckaMu U clioBapsIMM B peaJIbHbIX 3a/1adax

OK 01,
OK 02,
IK...

Tema 4.1.4 AHAJIUTHKA JTAaHHBIX
Ha Python

Conepxxanue

[Tonsitne nmanHbBIX, OonbmuX maHHBIX. Habopel manubix. [lmatdopma
Kaggle. bubnmnoreka Pandas. O6bexrts Series u DataFrame. Ilonyuenue
obmret nHpopMamy 0 TaHHBIX. MHAEKCcaus M0 YCIOBHSIM M H3MEHEHHUE
JTAHHBIX B Ta0JIMIaX

ITpakTueckue 3aHsATHS

PaboTa ¢ coBpeMeHHBIMU OMOJIMOTEKaMH aHAJIN3a TAHHBIX

OK 01,
OK 02,
TK. ..

Tema 4.1.5 Anaauns JaHHBIX
HA MPAKTHYECKUX NMpUuMepax

Conepxxanue

IToHsATHE CTATUCTHKH, ONKCATEIbHOM cTaTHCTUKU. OTHcaTeIbHEIN aHaIn3
naHHbIX. OCHOBHBIC ONTUCATEIIbHBIC CTATUCTUYECKHIE BEIMUMHBI (4acTOTa,

OK 01,
OK 02,
IK...
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cpeaHee apudMeTHUECKOe, MEIuaHa, MoJa, pa3Max, CTaHJapTHOE
oTkJIoOHeHUe). DYHKIMH OomucarenbHOl craTucThku B Python Pandas.
[lpakThKa BBIYUCICHHS OIMCATEILHBIX CTATHCTUYECKUX  BEIHYUH
B Python Pandas

[TpakTiueckue 3aHATHS 6
VMHTepakTHBHAs aHAJIUTHKA
Tema 4.1.6 OcHOBBI BU3YaJIM3allMU Coneprkanue 6 OK 01,
JTAHHBIX HeobxoaumocTs BU3yanu3aiuu JaHHBIX Ui aHanu3a. [lonsTue HaydHou OK 02,
rpaduku. bubmmoreka Matplotlib. ITlonsatue pucynka B Matplotlib. [K...
OcHoBHBIE BUABI TpauUKOB (TUCTOTPAMMBI, THATPAMMBI PACCESHHUS,
Juarpamma pazmaxa, TIMHeHHbIN rpaduk, KpyroBasi 1uarpaMmma, TEIioBbIe
kapthl). OcHOBHBIE Tpaduueckue komanasl B Matplotlib
[TpakTiueckue 3aHATH 6
Pa6ota B Matplotlib
Tema 4.1.7 IlpoexTHasi paGora CopepxaHue 4 OK 01,
«AHAJIN3 JAHHBIX BrlmmotHeHHE MPOSKTHOM paboThl «AHAIU3 JaHHBIX B TPO(EeCCHOHAILHOM OK 02,
B nmpogdeccuoHaIbHOM chepe» obsacTu» IIK...
[TpakTiueckue 3aHATH 4
Pemenne keiica 1O M3ydyeHHI0O M NpeAoOpaboTKe  JaHHBIX
C HCIIOJIb30BaHHEM OUOIHMOTEK, MOCTPOCHHUIO 0A30BBIX THUIOB I'padUKOB
JUISL aHAJIM3a IaHHBIX U UX MHTEpIpeTaluy (Ha npumepe Habopa JaHHbBIX
u3 npodeccnoHaIbHOM chepsl), pa3paboTKa MPE3eHTALNHU; BBICTYIUIEHUE
IIpuxkaagnoi moayab Ne 2 «MammuHHoe o0yyeHHe) 36
Tema 4.2.1 MammnHoe o0y4eHue: Copnepxanue 2 OK 01,
NMOHATHE, BUIABI [ToHATHE W BHJBI MAIIMHHOTO OOy4YeHMs; OOy4YeHHME C YUYHUTEJEM, OK 02,
o0ydyeHue 0Oe3 yuuTens, 3ajada perpeccuu, 3agada KiaccU(UKaIuu, [K...
3aJaya KJIacTepu3aluu, OTOOp MJAaHHBIX JUIS MOJETH MAIIWHHOTO
00y4deHus
IIpakTuueckue 3aHATUS 1
3HAKOMCTBO C MOJICTTBI0 MAIIMHHOTO 00y4YeHUs
Tema 4.2.2 JTanbl pa3padoTku Copnepxanue 2 OK 01,
MO/1eJI MAIIIMHHOTO 00y4eHusl. Otanbl pa3pabOTKH MOJETU MAIIMHHOTO OOydYeHHUs: ONpejAesieHHE LEeIH OK 02,
Buéanorexkn MamIMHHOrO 00y4YeHHUs 1 3a1a4 (1eib Kak MOJIeNb pe3ynbTaTa, OTJIUYMS LUENH OT 3a7a4, METPUKU IK...

JUIS OIEHKH pe3ysibTara), cOOp M TMOATOTOBKA JAaHHBIX, pa3padOTKa
MOJIeTIM, TECTUPOBAHUE Monenu (Banmumanust mojaenu). IIpobremsr
nepeoOydeHus. bBUOIMoTekN MaIMHAOTO 00yUYeHUS
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HpaKTI/I‘IeCKI/Ie 3aHATHUA

Pa3paboTka MoJ1eI MAaIIMHHOTO O0Y4YeHUs

Tema 4.2.3 JIuneiinasi perpeccust Conepxxanue OK 01,
[TonsTHe TMHEHHOU perpeccuu, eneBas GyHKIUs, THHEHHOE ypaBHEHNE, OK 02,
FOMOCKEAACTUYHOCTh JaHHBIX; MOA00p K03(PUIMEHTOB JHUHEHHOTO IK...
ypaBaenus. Co3panue, 00ydeHre U OleHKa MOJICII THHEHHON perpeccuy;
HeJMHEHHbIC QYHKITUN
IIpakTueckue 3aHsATHs
Coznanne, 00ydeHne U OIICHKA MOJICIIN JJUHEHHOM perpeccuu
Tema 4.2.4 Knaccupuxanmsi. Coneprkanue OK 01,
Jlorncruyeckas perpeccust e wu  3amaum  kinaccudukanuu. Ilpumepsl  pemienus  3agad OK 02,
KJIacCU(UKALUU C MOMOIIbI0 MCKYCCTBEHHOTO WHTEIUIeKTa. JIMHEeWHBbIH [K...
KJaccu(uKaTop,  THUIEPIUIOCKOCTH, OunapHasi  KiaccuuKanus,
MYJBTUKIIACCOBAs Kiaccu(uKalus; co3/laHue, OOydyeHHE U OLIEHKa
MOJIEJIM JIOTUCTUYECKOW perpeccud.  Marpuna ommbOK, METPUKH
KauyecTBa JIOTUCTUYECKON perpeccuu
IIpakTyeckue 3aHsATUs
Coznanue, 00y4eHHe 1 OlIeHKa MOJEIU JIOTHCTUYECKOM perpeccuu
Tema 4.2.5 /lepeBbsi pellieHUIA. Conepxanue OK 01,
Cayuaitnbiii Jec JepeBo pemienuii, arpuOyTthl, 3¢ (EeKTUBHOCTh pa3OueHus, IIyOuHa OK 02,
JiepeBa, ues alropuTMa CiIy4alHOTrO Jeca, IPUHIUI MYAPOCTH TOJIIHI, IK...
CJIydaiiHbI} Jiec JUIs pelleHHs 3a]aui KIacCU(pHUKAIMU U pEerpeccuu
IIpakTueckue 3aHsATHs
Pemienue 3amaun perpeccun
Tema 4.2.6 Kiacrepusauus Conepxxanue OK 01,
Knacrepuzauus, anroputMm k-cpeaHux, HEHTPOHJ, PACCTOSHHUE MEXITY OK 02,
TOYKAMM, PEIICHUE 3a7a4 KIacTepu3alnuu IK...
ITpakTueckue 3aHsATHS
Pemenue 3aau kinaccuukanuu
Tema 4.2.7 O630p u cucrematuzanusi | Coznepxanue OK 01,
METO/I0B MAILIUHHOTO 00y4YeHusl O0oOmeHne W CUCTEMaTU3alMs OCHOBHBIX TOHSATHHA MO MAaIIMHHOMY OK 02,
AJ1s1 IpogeccCHOHAIBLHOI 3a1aUH 00y4yeHHI0 U1 MpoeCcCHOHATBHBIX 3a1a4 IK...
ITpakTnueckue 3aHsATUS
W3yuenune, aHanu3 H mpeoOpa3oBaHHE JAHHBIX; BBIOOP MOENH,
ee 00ydJeHHe; OlleHKa KauyecTBa paboThl MOJEITH
Conepxxanue OK 01,
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Tema 4.2.8 [IpoexTHas padora Bremmonnenue npoekTHOH paboThl «Pa3paboTka MOAETH MAalIMHHOTO OK 02,
«Pa3paboTka Moae M MALIIHHHOTO 00y4YeHHs JUIs PeIeHUs 3a0a4H KJIACCH(PHUKAIIAN IK...
o0y4eHMs /1 pelleHusl 3212491 [TpakTiueckue 3aHATHS 4
KJIaccupukanum» BeiGbop mogmenu, ee oOydeHue; OLEHKAa KadecTBa pPaOOTHI MOJEINH;

pa3paboTKa Npe3eHTAalMHU; BBICTYIICHUE
IIpuxkaagnoi Mmoayab Ne 3 «OcHoBbl 3D Moae/IMpoBaHus» 36
Tema 4.3.1 Cucrema TpexmMepHOro Conepxxanue 2 OK 01,
moneanpoBanusi. Oxkno /lokymenra Cucremsl ABTOMAaTU3UPOBAHHOTO IIPOECKTUPOBAHUS: HCTOpUS, OK 02,

Ha3Ha4eHwue, nmpuMepsl. OOt 0030p. [K...

AxrtyanbHoe  oredectBeHHoe [10: KOMIIAC - KOMIlnekc

ABTOMaTH3UpPOBaHHBIX CUCTEM.

3amyck cuctemsl. MaTepdeiic cuctemsl

IIpakTyeckue 3aHsATUs 1

3HAaKOMCTBO C CUCTEMOH TpexMepHOro MoaenupoBanus (Ha npumepe 110

KOMIITAC-3D LT)
Tema 4.3.2 OcHOBHbBIE IPUEMBI Conepxxanue 10 OK 01,
CO3/1aHUA FeOMETPUYECKHUX TeJl ITocTpoenne F€OMETPUYECKHUX IIPUMUTUBOB (oTpe3KoB, OK 02,
(MHOTrOrpaHHUKH, TeJ1a BPallleHH s, HOPSMOYTOJIbHUKOB, OKPY)KHOCTH). MHOTOTpaHHUKHM M Tejla BpalllCHMS: IK...
3CKH3bI, IPYNINbI FeOMEeTPUYECKUX BUJbl  MHOIOIPAHHUKOB, 3JEMEHTHl  MHOTOTPaHHUKA, IPUMEpPHI
TeJ) rE€OMETPUUECKUX Te€J, OrPaHMYEHHBIX IIJIOCKUMH IOBEPXHOCTSIMH,

AJIEMEHTHI TeNl BpaulleHus (ouyepkoBas oOpa3yromias, OChb BpalleHMUS,

MOBEPXHOCTh BpalleHHs, ocHoBaHHe). OCHOBHBIE MPUEMBbI MOCTPOCHHUS

MHOTOTpaHHUKOB M Ten BpamieHus. Iloctpoenue sckuzon. CoznaHue

IpYIIBI TEOMETPUUECKUX Tell

[TpakTHyeckue 3aHsATHS 8

IToctpoenus B cucteme KOMITAC-3D
Tema 4.3.3 PenakTupoBanue 3 D Conepxanue 12 OK 01,
moneaeii. Cozganue 3 D mogedeid. CymHOCTh TOHSATHS «PEJAKTUPOBAHME», 3aJaud pPEJaKTUPOBAHUS OK 02,
Orceyenne yacTu AeTajIn 3cku30B, 3D Moienelt, o0cHOBHBIE clIOCOOBI peaakTupoBanus 3D mojeneil. IK...

Coznanune 3D wMopenelt ¢ »ieMEHTaMHU 3aKpyryieHus (CKpyTJIeHUs)

u ¢ackamu. Coznanue 3D mMozeneil Mo mIoCKOMy 4epTexy MOCpPEeICTBOM

orepaiuu «BpaiieHus». Paccedenue netany mioCcKOCThIO

ITpakTHueckue 3aHsATH 10

PenakrupoBanue B cucteme KOMITAC-3D
Tema 4.3.4 Co3nanue 3D mopeeit Conepxxanue 12 OK 01,
npocreimux 00beKToB Brimonnenue npoektHol pabotsl «Co3nanue aBTopckux 3D monenein» OK 02,
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ITpakTrueckue 3aHATHS 12 IK...
BeiOop mpocreiimux 00BEKTOB MHPOPECCHOHANBHON  IESTETbHOCTH
(OBITOBBIX, TEXHUYECKUX WM CTPOUTENIbHBIX) IJISl CO3JIaHUS MOJENU
(camoCTOATENBHO WJIM C TOMOLIbIO TpenojaBarensi); 00OCHOBaHHE
BbIOOpa, co3laHue MOJAENu OO0bEeKTa, TMOArOTOBKA IPE3EHTAIUH
Y IIPEJICTABJICHNUE BBIIIOJIHEHHON MOJIENH
Hpuxaagnoii Mmoayab Ne 4 «Texnosorum npoasu:xkennsi Bed-caiita B UnrepHere» 36
Tema 4.4.1 UnTepHeT-MapKeTHHT Copnepxanue 6 OK 01,
NHTepHeT-MapKeTUHT: TMOHATHE, MHCTPYMEHTBl MHTepHeT-MapKeTuHra, OK 02,
HCCJIEJOBAHME KAK 2JIEMEHT NHTEPHET-MapKETHUHIa IK...
[TpakTiueckue 3aHATH 4
3HAKOMCTBO C MHCTpyMeHTaMu MHTepHeT-MapKkeTuHra
Tema 4.4.2 MeToabl NpoABHKEHHS Copepxanue 6 OK 01,
B UnTepHerte 3HAaKOMCTBO C pa3JIMYHBIMU METOAaMHu MpojaBMkeHUus B MHTepHere. OK 02,
AHanMTHKa TIOBEIEHHs Tojb3oBarened, A/B-tectupoBanme, poib IK...
COLIMANILHBIX TIAT(OPM KaK SKOCHCTEM; BUPYCHBIM MapKETHUHT
IIpakTyeckue 3aHsATUs 4
AHanu3 pa3InyHbIX METOI0B MpojBHkeHus B IHTepHeTe
Tema 4.4.3 Pazanunbie cnoco0bl Conepxanue 6 OK 01,
padoThI ¢ KOJIMYecTBOM nocerureneir | CrnocoObl momyueHust Tpaduka: onpeaeraeHue Tpaduka, OCHOBHBIE OK 02,
crocoObl nostydeHus Tpaduka, 0cOOEHHOCTH KOHTEKCTHOM pekiaMbl, SEO IK...
1 SMO npoaBuXeHUs
ITpakTHueckue 3aHsATH 4
3HAKOMCTBO C PAa3JIMYHBIMU croco0aMu paboThl C KOJIUYECTBOM
MIOCETUTENIEH
Tema 4.4.4 IlouckoBasi ontumu3anusa | Cozxepxanue 6 OK 01,
KOHTEHTA Onrtumu3anys KOHTEHTA JUIsl TOUCKOBBIX CUCTEM, MHACKCUPOBAHUE cailTa OK 02,
MTOMCKOBBIMU CHCTEMaMM [K...
ITpakTHueckue 3aHsATH 4
PaboTa ¢ moMCKOBBIMH cHCTEMaMH 110 ONITHUMHU3AIMA KOHTEHTa
Tema 4.4.5 PexsiaMHasi KaMIaHUU ConepxaHue 6 OK 01,
B cetu UHTepHeT IInannpoBaHue U NPOBEAEHUE PEKJIAMHOM KaMITaHUY - IOCTAHOBKaA LIEJIEH, OK 02,
BbIOOp W/Miu pa3paboTKa MHCTPYMEHTOB, MECCEX, BBHIOOD ILIOMIAJIOK, [K...
O101KeT, olleHKa 3 hekTuBHOCTH
ITpakTueckue 3aHsATHS 4

Pa3paboTka pexiiaMHON KaMITaHUU
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Tema 4.4.6 IIpoexTHas padora
«IIpoekTHpOBaHME PEKJIAMHOMI
kamnanuu B UHTepHeTe»

Coneprkanue

BemonHenne mnpoekTHOM paborhl  «lIpoekTHpoBaHHE —PEKIAMHOM
kamnaHuu B HTepHeTe»

IIpakTueckue 3aHsATHs

BeiOop o0bekTa mpodeccuoHanbHONW AEATENbHOCTH MJI PEKIaMHOM
KaMIIaHUM, DIPOCKTUPOBAHHME pEKIaMHOM KammnaHuu B MHTepHere,
IIOArOTOBKA ITPE3EHTALMH U BBICTYILICHUE

OK 01,
OK 02,
IIK...

IIpuxknaagnoi moayab Ne 5 «Beegenue B Bed-pa3padoTky Ha a3bike JavaScript»

36

Tema 4.5.1 CHHTAKCHC ¥ OCHOBHBIE
nousaTus JavaScript

Coneprkanue

Bripaxkenusi, omeparopbl, moOouHble 3(PGEKTbl, UHCTPYKIUHU, BBOJI-
BbIBON. [loHsiTHE OO0BEKTA W JMTEpasia. OBOJIONUS  CTaHAApTa
ECMAScript. YipaBieHue naketaMu ¥ 3aBUCUMOCTSIMU

IIpakTueckue 3aHsATUs

Cuctema mnakeroB npm. HMuaunumanmsanus npoekrta. Co3manue daiiia
package.json. /IeBenonepckue 3aBUCUMOCTH

OK 01,
OK 02,
IIK...

Tema 4.5.2 [lepeMenHblie U 00J1aCTH
BuauMocTu. [IpuMuTHBHBIE
U 00beKTHbIE TUIIBI TAHHBIX

Coneprkanue

OObsiBNIeHWE TEPEMEHHBIX. JTal KOMIWISIIUK W 3Tal HCIOJIHCHHUS.
Ommbka ReferenceError u B0o30yxkaeHue HCKIIOYeHUS. [100albHbIE
nepeMeHHbie. BumuMocTh Ha ypoBHE 0sioka. [I[puMHUTHBHEIE H 0OBEKTHBIC
TUTBI JaHHBIX. CpaBHEHHE MPUMHUTHBHBIX 3HAUYECHUN

IIpakTueckue 3aHsATHs

Pabora ¢ IICPpCMCHHBIMH, o0acTaMu BUAMMOCTH U THIIaMH JAHHBIX

OK 01,
OK 02,
IIK...

Tema 5.5.3 TypeScript u crarnueckas
THNM3ALHA

Conepxxanue

Tunel nanubeix. OOBsABICHHE C aHHOTAIMEH TUTa. TpaHCTIUIIAINS U 3aITyCK
npoekta. OObsBIeHNE (B TOM YHUCIE C aHHOTAlMel) U BHI30B (DYHKIIHIA.
OYHKIMK KaK CTPYKTYPHBIN JIEMEHT CIICHAPUS M KaK THIT JJAHHBIX

HpaKTI/IquKI/Ie 3aHATUA

Pabora ¢ pyHKIMSIMEI

OK 01,
OK 02,
IK...

Tema 4.5.4 Ynpasasiomue
KOHCTPYKLHMH

Conepxxanue

HMMriepaTuBHBIN TOAXO K CO3JaHUIO KoJa mporpammsl. MHCTpyKImn

KaK  IPOTUBOIOJOKHOCTb  BBIpaXKEHMH.  TepHapHBIM  omeparop
)51 WHCTPYKLUS If..else. B0%19) 158 co CYETYHKOM,
PEeyCIOBUEM/TIOCTYCIIOBUEM, UTEPAIIMOHHBIE

HpaKTI/IquKI/IC 3aHATUA

Pabota ¢ ynpaBisiroliiMyU KOHCTPYKIHUSIMHU

OK 01,
OK 02,
TK. ..

Conepxxanue

OK 01,
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Tema 4.5.5 CTtpoku u OuHapHbIE Crpoka Kak NPUMHUTHUBHBIN TUI JaHHBIX. [lepebop cTpoku ¢ momoIbo OK 02,
naHHble. Peryisipubie BbIpaskeHus! utepanmii for..of, ucnonszoBanue IOumkoma B JavaScript. Ornmume IK...
OMHApHBIX JAHHBIX OT CTpokK. [loWck coBmaseHuil C peryispHbIM
BbIpa)KEHUEM
[TpakTiueckue 3aHATHS
PaboTa co cTpokamu 1 OMHAPHBIMH JJAHHBIMU
Tema 4.5.6 MaccuBbI H MHOKECTBA Coneprkanue OK 01,
MaccuBpl Kak HaOOpbhl 3HAUEHUH PA3HBIX THIIOB, JOIMYCKAOIIUX OK 02,
uTepanuoo. 3aJaHMe MacCcuBa JIMTEpaloM. MeToIbl MacCHUBOB, [K...
B ToMm umciie forEach u reduce. B3anmHubie npeoOpa3oBaHUs MacCHBOB
U CTpoK. MHOXecTBa Kak Ha0Ophl HE MOBTOPSIOMIMXCS 3HAYCHHIA.
IlonyyeHne MHOKECTBA U3 MacCHUBA
[TpakTiueckue 3aHATH
Pabota ¢ MmaccuBamMu ¥ MHOKECTBaMU
Tema 4.5.7 JInTepanbHbie 00beKTHI. Conepxanue OK 01,
IIporoTHNBI U KOHCTPYKTOPHIL. JluTepasibHble OOBEKTHI KaK KOJUICKIIMHU CBOWCTB M METOMOB. OTINYMS OK 02,
CBoiicTBa 1 MeTOABI JUTEPATBHBIX OOBEKTOB OT OJIOKOB M MacCHBOB. JlOCTyI K CBOMCTBaM H [K...
metonam. McnonszoBanue cepiiku this. BeI30B MeT010B 01HOTO 00BEKTa
OTHOCUTENbHO JApyroro. Jloctyn k mnpototuny oObekrta. Co3naHue
00BEKTa ¢ TOMOIIBI0 KOHCTPYKTOpa
IIpakTueckue 3aHsATHs
Co3znanue 00bEKTOB
Tema 4.5.8 Monyau u tpancnuiasauus. | Cogepxanue OK 01,
DOM Monaynu Kak eIMHUIBI HE3aBHCHMOTO M30JMpPOBaHHOrO Kozaa. VMmmopt OK 02,
u 3Kcnopt u3 moayinei B ctuiie ES2015. Vicnionb3oBaHue BO3MOXKHOCTEH IK...
IUTAHUPYEMBIX CIIEAYIOIIMX BEPCHM CTaHJapTa — MpeoOpa3oBaHME KoJa
¢ nomombio Babel. Benenne B Document Object Model (DOM)-—
00BEKTHYIO MOJIEIIb JIOKyMEHTa Be0-CTPaHHUIIbI
[TpakTHdeckuie 3aHsTH
Pa6ora ¢ mogynssmu u DOM
Tema 4.5.9 IIpoexTHas paGora Copnepxanue OK 01,
«Co31aHue cepBepHOTro Bed- Beimonnenue npoektHoi paboThl «Co3/1aHue MpOCTEHIIEero cepBEpHOIro OK 02,
NPHUJI0KEHUSD BEO-TTPUIIOKECHUSD) IK...

ITpakTueckue 3aHsATHS
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Pemenue keiica (Ha BwIOOpP): IIpoexktupoBanue Web-cTpaHHUIIbL.
Pazpabotka Web-cTpanutisr. Hanonnenue Web-cTpanuiibt
nHpopmanuei. [IonroToBKa Mpe3eHTay U BBICTYIUICHUE

IIpuxkaagnoi moayab Ne 6 «Co3nanne rpaguyecKux 300pakeHuin» 36
Tema 4.6.1 PacTpoBasi u BeKTOpHast Conepxxanue 2 OK 01,
rpaguka. ®opmarbl H300paKeHN i, OTnnuns pacTpoBOW M BEKTOpHOM rpaduku. Vcnonp3oBaHue pacTpoBOii OK 02,
KOHBepTalus ¥ ONTHMU3ALMS rpaduku s Xpanenus ¢ororpaduit. dopmatet PNG u JPEG. [K...
KonBepranus ¢ 11eabp10 CHUKEHUs 00beMa N300paKeHHS
Tema 4.6.2 PacTtpoBblie rpadpuueckne | Cozpepxanue 6 OK 01,
peaaKTopHbI PactpoBble rpaduueckue pegakTopbl Uil Pa3IMYHBIX ONEPALMOHHBIX OK 02,
cucteM. OCOOCHHOCTH TIPOEKTa B KadecTBE IIPEACTAaBUTENs Kjacca IIK...
CBOOOJIHOTO TPOTrpaMMHOTO oOecreueHus. YCTaHOBKA Ha pa3JInYHBIC
mwiaropmel.  UnTepdeiic u HacTpoiika ero yacteil. OIHOOKOHHBIH
U MHOTOOKOHHBIM pexuM. YnpasieHue auanoramu. OKHO cJ0O€eB
HU300paKCHUS
[TpakTiueckue 3aHATH 2
MHOrOOKOHHBIN PEXKHUM, CTBIKYEMBIE IUAJIOTH, OJHOOKOHHBIM PEXHUM.
Cion
Tema 4.6.3 Paspemenne CopepxaHue 4 OK 01,
n3odpaxenusi. Hapuranmus, Pazmepbl M300pakeHHss B MHMKCeTaX M IOHATHE  pa3pelieHHs OK 02,
MacmrabupoBaHue, KaJprupoBaHue, nzobpaxenus. [IpeoOpa3oBaHus:  BbIpaBHUBaHHE, IE€pEMEIICHUE, IK...
a¢gpunHbIC Npeodpa3oBaHus KaJ[pupoBaHMe, BpallleHue, HAKJIOH, nepcrekTtuBa, 3D-mpeobpa3oBanue,
Tpa"copmalus, npeodpazoBaHue MO TOUKaM, 3€pKaJio, Ipeodpa3oBaHue
110 paMKe, HICKa)KEHHUS
[TpakTuueckue 3aHATHS 2
PaboTta ¢ npeoOpa3oBaHUSIMH
Tema 4.6.4 3anuBka, PUIALTPHI CopepxaHue 4 OK 01,
¥ HHCTPYMEHTbI PUCOBAHUS Hcnonp3oBanue 3anuBKu. OUIBTPHI: pa3MbITHE, YIyUlIEHHE, UCKaXKEHHUS, OK 02,
CBET U TEHb, 1IIYM, BBIJECIICHNUE KPAEB, IEKOPALIHs, TPOSKIIHSI IK...
ITpakTueckue 3aHsATHS 4
PaboTa ¢ MHCTpYMEHTaMU pUCOBAHUS
Tema 4.6.5 Boigesnenune. Kontypsl. CopepxaHue 6 OK 01,
KomOunnnpoBanue n3odpaxenuii Hcnonp30BaHue BBLACTEHUN A7 PaOOTHl C OTICIBHBIMH OOBEKTaMH OK 02,
B cocTaBe u300pakeHus. Bwimenenue xkoHTypoB. Co3naHue KoJUTaKeu IIK...
yTEM COeIMHEHMsI HECKOJIbKUX N300paskeHHH
ITpakTnueckue 3aHsATUS 4
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Pabora Hag co3manuem KoJUIaxei

Tema 4.6.6 bBeicTpasi Mmacka Copepxanue 2 OK 01,
U npeodpa3oBaHue HBeTa I'padmyeckue orobpaxenue odnactu Boienenus. [IpeodpasoBanue 1pera OK 02,
B M300paXEHUH C NOMOUIbIO IPUMEHEHUSI MaCKU IK...
[TpakTiueckue 3aHATHS 2
Pabota naa npeobpa3oBaHueM 11BETaA
Tema 4.6.7 Co3nanue rpagueHToB Coneprkanue 4 OK 01,
[Tonsitue rpanguenTa. [1aBHbIe Epexobl OT OJHUX IIBETOB K JPYTrUM OK 02,
[IpakTuueckue 3aHATUS 2 [K...
ITepexo/ibl OT OJJTHUX [IBETOB K APYTUM C MOMOIIBIO TPaTUEHTA
Tema 4.6.8 Co3nanue Conepxanue 4 OK 01,
AHMMMPOBAHHOI'0 N300paKeHUs Hcnonp30BaHre aHMMALMK 7Sl HArJIAIHOTO MPEICTaBICHHS MPOIECCOB OK 02,
B ¢popmate GIF ¢ Heckosnbkumu 3Tanamu. @opmar GIF. Orpannuenus GIF. Co3nanue IK...
nuzobpaxenus B popmare GIF ¢ momompro GIMP
[TpakTuueckue 3aHATUS 2
Pabota ¢ BeO- rpaduxoit
Tema 4.6.9 [IpoexTHas padoTa Conepxxanue 4 OK 01,
«Co3nanue cepuu 6aHHEPOB Bremmonnenne npoekTHoM pabotbl  «Co3naHue cepun  OaHHEPOB OK 02,
1Jid rpau4ecKkoro opopmiieHus Juis rpaduyueckoro opopmIIeHHs caiiTay IIK...
caiiTa» [TpakTHdeckue 3aHsTH 4
[TonGop OGaHHepoB  ais  CO3AaHUSA, T[OATOTOBKA  IPE3CHTALUU
Y BBICTYIJIEHUE
IIpomexyTouyHas arrecTanus (AuddepeHuMPOBAHHBIN 324€T)
Bcero 144
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3 YcioBus peajiu3zanu NporpaMmMbl 0011e00pa3oBaTeIbLHON JUCHUILTHHbBI

3.1 TpeboBanusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus 1ucuuiMHel TpedyeT Hamu4us KabuHeTa HHHOPMAaTHKY.
Crneunanu3upoBaHHas MeOeb U CUCTEMbI XPAHCHHUSI:

— Jtocka 3-X ajeMeHTHas, KOMOMHUPOBAHHAS JIJIsl TUChbMa MEJIOM/MapKepOM,

— CTOJI C SIIUKAMH ISl XpaHEHUS/ TYMOOH,

— Kpeciio oducHoe,

— mKkad 711 XpaHeHUs YYeOHBIX MOCOOUH,

— JIocKa MpoOKOBasi/J0cka MarHUTHO-MapKepHas,

— CTOJI YYCHUYECKUH,

— CTyJI YYCHUYECKUH,

—tyMm0a a1 Tabiauil Mo MOocKy/mKad s XpaHeHHs TaOIHI] U IJIaKaTOB/CHCTEMA
XpaHEeHHsI TaOIUI] U TJIAKaTOB,

— Kpecjo KOMIBIOTEPHOE,

— CTOJI KOMIIBbIOTEPHBIN.

Texnuueckue cpencrna:

— UHTEPAKTUBHAS J10CKA (C TOTOJIOYHBIM MPOEKTOPOM C YIBTPAKOPOTKUM (POKYCOM C
KpeIJICHHEM B KOMIUIEKTE, TMPOTpaMMHOE OOECleUeHNE)/UHTepAaKTUBHASL [1aHEeIb
(nporpamMMHO€ 00€cCTIeUeHUE B KOMILIEKTE),

— ceTeBoi PUIIBTP,

— MHOTO(YHKIIMOHAJIBHOE YCTPONUCTBO/TIPUHTED,

— MEPCOHANBHBIA KOMIBIOTEP C TIepudepreit/HoyTOYK (JTUIIEH3MOHHOE TPOTPaMMHOE
oOecrieueHre U CUCTeMa 3alTUThl OT BPEIOHOCHOU HH(OpMaIum),

— UCTOYHUK OecriepeOoiHOTo MUTaHus,

— MIePCOHAIBHBIA KOMIMBIOTEp ¢ mepudepueit st 00ydaromuxcs (JUICH3UOHHOE
porpaMMHOe 00ecredeHre U CUCTeMa 3alUThl OT BPEIOHOCHON HH(MOpMAaIun),

— [MaKeT MPOTPAMMHOTO OOecIedeHus /il 00yUeHHUs S3bIKaM MPOTPAMMUPOBAHUS U
OCHOB aJITOPUTMHU3AIIHH,

— TOYKa 0E€CIPOBOIHOTO JIOCTYIIA,

— 00’)KMMHOM UHCTPYMEHT,

— KOMMYTAaTop,

— KOMIUICKT KaOesel u MepexoJHUKOB,

— KOHHEKTOPHI,

— Ka0enb CBsI3U BUTAas Tapa.

DJEeKTpOHHBIE Cpe/ICTBAa O0YUCHUS:

— DJICKTPOHHBIE 00PA30BATENLHBIE PECYPCH/MHTEPAKTUBHBIE CPEACTBA OOYUCHHSI.

JleMOHCTpallMOHHbIE YYEeOHO-HATIISAHbIE TTOCOOUS;

— CIIOBApH, CIIPABOYHUKH, SHITUKIIOTICNH,

— KOMIUICKT JICMOHCTPAITMOHHBIX YICOHBIX TaOJIHII.
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3.2 UndopMmannoHHoe odecrieyeHHe pean3aluy MporpamMmbl

Jliig peanusanuy nporpamMmbl JUCHUILIMHBL OMOIMOTEUHBIN (OHI 00pa30BaTENIbHOM
OpraHM3alMM JOJDKEH UMETh I€YaTHbIE W/UIIU JIEKTPOHHBIE YUEOHUKU U pa3pabOTaHHbIE
B KOMIUIEKTE C HUMU y4eOHble TocoOusl (IIpy HAJIMYKMK), TOMYLUIEHHbIE K MCIOIb30BaHUIO
npu peanuzauuu oOpaszoBarenbHbIX nporpamm CIIO, peann3yembix Ha 06a3e OCHOBHOTO
obmiero oOpaszoBanuss. Hopma obecnieueHHOCTH 00pa30BaTENbHON  J1€ATEIBHOCTH
yaeOHbIMH u3anusiMu onpenaensercs @I'OC COO.

[Ipu peanmu3zanuu TOporpaMMbl  JUCHHUIUIMHBI ~ BO3MOXKHO  HCIIOJIb30BaHUE
AIIEKTPOHHBIX ~ 00pa3oBaTEeNbHBIX  PECypCOB,  JOMYIICHHBIX K  HCIOJb30BAHHIO
pu peanuzauuu odpaszoBaTesnbHblx nporpamMm CIIO, peannsyemblx Ha 0a3e OCHOBHOI'O
o0111ero oOpa3oBaHUs.

[lewaTHble W ANEKTPOHHBIE W3JIAHUS, PEKOMEHIYEMbIC I HCIIONb30BAHHS TpU
peanuzaiuu 00111e00pa3oBaTeIbHON TUCITUTIITUHEI

OcHOBHbBIE NeYaTHbIE H3JaHuA

1. I"aBpuiioB, M. B. Mndopmarrka 1 MHPOPMALIMOHHBIE TEXHOJIOIMU: YYEOHUK
JU1s cpeanero npodeccuoHaibHOrO oOpazoBanus / M. B. I'aBpuiios, B. A. Knumos.

— 4-¢ u3x., nepepabd. u gorn. — Mocksa: M3narensctBo FOpaiit, 2020. — 383 c.

2. 3umun, B. I1. Uudpopmaruka. JlaGoparopusiii npaktukym B 2 4. Yacts 1:
ydaeOHOe mocobue 11 cpeaHero npodeccuonanbHoro oopazosanus / B. I1. 3umun. — 2- ¢
u3a., ucnp. u gon. — Mocksa: M3gatensctBo Opaiit, 2020. — 126 ¢

JJIeKTPOHHbIE U3IAHUSA

1. Nudopmatuka - 10 kiace - Poccuiickas sanexkTponHas mkona (resh.edu.ru)

2. Nudopmatuka - 11 kmace - Poccuiickas anexkTponHas mkona (resh.edu.ru)

3. 3D wmopenupoBaHuMe s Kaxaoro - Poccuiickas JJEKTpOHHas MIIKOJA
(resh.edu.ru)

4, A xmace

S. VYpok mudpsl

6. Nudopmatuka u UKT. TpennpoBouHbIe BapuaHThI 1Jis1 TOATOTOBKU K EI'D-
2020 - AAunexc Peneturop

1. Nudopmaruka 10 kmacc. Buneoypoku - Sanexc Penetutop

8. Nudopmaruka 11 kmacc. Buneoypoku - Sanexc Penetutop

9. Ananu3 ganubIx - Anaekc [Ipaktukym

10. DOnexTuBHBIC OHJIAWH KypChl. Akagemus SHmekca

11. HWadopmaruka 10 xmacc - Menuanoptan. Ilopranm oOpa3oBaTelnbHBIX U
METOJNYECKUX MearuamMaTepruaIon

12. HWudopmaruka 11 xmacc - Menuanopran. Ilopran oOpa3oBaTeiabHBIX U
METOJNYECKUX MearuamMaTepruaIon

13. AkaaeMusi HICKyCCTBEHHOTO MHTEJIJIEKTA JIJIsl HIKOJIbHUKOB

14. Bgenenue B nporpammupoBaHue Ha si3bike Python. V1.7 - OnnaitH-KypcChl
O6pazoBatenbHOTO eHTpa Cupuyc
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15. Bsenenue B mporpammupoBaHue Ha si3pike Python. V1.7 - OunnaitH-kypcbl
O6pazoBatenbHOro 1enTpa Cupuyc

16. Bsenmenue B MammHHOe o00yueHue - OmiaiiH-Kypchl OOpa3oBaTeIbHOTO
uentpa Cupuyc

17. 3HaKoMCTBO C UCKYCCTBEHHBIM  HHTEJUIEKTOM - Omnmnaiin-
Kypcbl O6pazoBaTenbHOro neHTpa Cupuyc

I[OHOJIHI/ITGJILHBIQ HCTOYHHUKH

1. Axomos, A. C. KommploTepHOE MOJICTUPOBAHKE: YICOHUK M MPAKTHUKYM IS
cpennero npodeccroHanbHOro oopazoanus / A. C. AkornoB. — Mocksa: M3naTenbcTBO
FOpaiit, 2020. — 389 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-
10712-8.

2. Hemun, A. FO. Undopmatuka. JTabopaTopHbIil pakTUKyM: yueOHOE rmocodue
it cpeaHero npodeccuonaibHoro oopazoanusi / A. HO. Jlemun, B. A. JlopodeeB. —
Mocksa: U3narensctBo FOpaiit, 2020. — 133 c.

HpHKHaHHOﬁ MOAYJIb 1 «OCHOBBI aHAIMTUKH U BU3yaJIN3allUHU JAHHBIX)

1. ApbkoB B.IO. Ananu3 u Bu3yanu3aiys JaHHBIX B 3JIGKTPOHHBIX TaOJIHIIAX.
VYuebHoe nocobue. - U3narennckue pemenuns, 2020. - 174 c.

2. ApbkoB B.JO. busnec-ananutuka. CBojnblie TaOmuipl. Yacte 1. YueOHoe
nocodue. - M3narensckue pemenusi, 2020. - 180 c.

3. I'mubpkKO A.1O. Ananus 51 BU3yaJn3aLus JTAHHBIX B

Yandex DataLens.
[TogpobHOE pyKOBOACTBO: OT HOBHUKA 110 3KcniepTa. — M.: JIMK Ilpecc, 2023.
— 356 c.

[IpuknagHoit MoOaynb 2 «AHaTUTHKA W BU3yalu3allds JaHHBIX Ha Python»
Yepusbimes, C. A. OcHoBbl nporpamMmmupoBanus Ha Python: yue6HOEe mocoOue TUISt
CpeHero poheCCHOHAIBHOTO obpazoBanus / C. A. UepHbimeB. — MockBa:
NznarensctBo KOpaiit, 2022. — 286 ¢. — (IIpodeccuonansuoe o6pazoBanue)

[Tpuxnannoit Moaynb 3 «OCHOBBI HCKYCCTBEHHOTO HUHTEIICKTa

1. boposckas, E. B. OCHOBBI HCKYCCTBEHHOTO MHTEJUJIEKTa: yueOHOe mocobue /
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2. OCHOBBI UCKYCCTBEHHOT'O MHTEIJJIEKTA : yueOHoe nocooue / FO. A. AHTOXUHAa,
A. A. OBogenko, M. JI. Kpuuesckuii, FO. A. MapteiHoBa. — Cankt-Iletepoypr

: I'VAIL 2022. — 169 c. — ISBN 978-5-8088-1720-3. — TekcT : 37eKTPOHHBIH
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/l Jlann ; AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/263933 (mata oGpamenus: 10.10.2022). — Pexum nocryna:
IUTS aBTOPU3. TTOJIb30BATEIICH.

3. benpuycos, A.A. [ludpoBuzanus BHEYpOIHOH IEATETHHOCTH IIKOJIHHUKOB I10

unpopmatuke / A.A. benbuycos, H.B. Codponoa. — Uebokcapsl: Uysail. roc. nea. yH-T,
2021. — 304 c. — ISBN 978-5-88297-526-4.

[Tpuknagnoit Mmoayib 4 «OcHOBBI 3D MOaEAMPOBAHUS

bydenpaukoBa, T. A. OcHoBbel 3D monenupoBanus B mporpamme Kommac: yueOHo-
metonudeckoe nocodue / T. A. byuensnukoBa. — Tiomenb: ['AY Cesepnoro 3aypaibs,
2021. — 60 c. — Tekct: 1eKTpoHHBIN // JIaHb: 31EKTPOHHO-OMOINOTEYHAs crCcTEMa.

—  URL: https://e.lanbook.com/book/179203 (nata oOpamenus: 10.10.2022). —
Pexum moctyma: A aBTOpHU3. MOJIb30BATENCH.

[TpuknagHoit momynb 5 «Pa3paboTka BeO-cailTa ¢ UCMOJIB30BAHUEM KOHCTPYKTOpA
Tunbpaa»
MomnoukoB B. Co3nanue caiitoB Ha Ha Tilda. Camoyuutens. — CII6.: BXB,

2022. — 347 c.

[TpuknagHoit MOZYJIb 6 «TexHonorun IIPOJBHKEHUS BeO-
caira B IHTepHeTE)

Axkynuu, M. B. HUurepHeT-mapkeTuHr: yuyeOHuk / M. B. Axynnuy. — Mocksa:
JamkoB u K, 2021. — 352 ¢. — ISBN 978-5-394-04250-8. — Tekcr:

ANEKTpOHHBIN // JlaHb: »nekTpoHHO-OMOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/229319 (nata oGpamenus: 10.10.2022). — Pexum nocryna:
IUIsl aBTOPU3. MTOJIb30BaTENEH.
[Tpuknaanoit Mmonyns 7 «BBenenue B BeO-pa3paboTKy Ha s3bike JavaScripty

1. I'ocynapes, 1. b. Beeaenue B BeO-pa3paboTky Ha s3bike JavaScript: yueOHOe
nocobue / U. b. I'ocynapeB. — Cankr-IletepOypr: Jlans, 2022. — 144 ¢. — ISBN 978-5-
8114-3539-5. — Tekct: sneKkTpoHHbIN // JlaHb: 3JEKTPOHHO- OMOIMOTEUHAs] CUCTEMA. —

URL: https://e.lanbook.com/book/206588 (nmara oO6pamenus: 10.05.2022). — Pexum
JOCTyIA: JUIsl aBTOPU3. TTOJIH30BATEIICH.

2. ®dmanara, [psua. JavaScript. [TonHoe pykoBoACTBO, 7-€ u3.: Ilep. ¢ anri. —
CI16.: OO0 “Iuanektuka”, 2021. — 720 c.: un. — Ilapan. Tut. anra. ISBN 978-5-907203-
79-2

3. ®pucou M. JavaScript mis npodeccuoHanbHBIX BeO-pa3zpabOTUUKOB. 4-€
MexayHapoaHoe uzg. — CII6.: ITurtep, 2022. — 1168 c.

4, Hyrnac Kpokdopa. Kak ycrpoen JavaScript. — CII6.: ITutep, 2019. — 304 c.

[TpuknagHoit Moxyns 8 «BBemeHue B co3gaHue rpaduyecKux H300paKeHU ¢
nomMoniso GIMP»

Bbopeckos, A. B. Komnberorepras rpaduka: ydeOHUK W TMPAKTUKYM JUIsI CPEIHETrO
npodeccuonanpHoro obpazoBanusi / A. B. bopeckos, E. B. Illukun. — Mocksa:
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[caitT].
09.10.2022).

33
URL:

https://urait.ru/bcode/476345

(mata  oOparieHus:

4 KOHTPOJIb M Oll€eHKA Pe3yJIbTATOB OCBOECHHS TN CHUILTUHBI

KoHnTponb 1 omeHKa pe3yibTaToOB OCBOCHHUSA 00IIC00pa30BaTENbHOM TUCITUILINHBI
PaCKpBIBAIOTCS Yepe3 AMCIUIUIMHAPHBIE pe3yibTaThl, HAMpaBieHHbIE HA (HOPMHUPOBAHUE
OK u IIK no paznenam u Temam coJep:kanusi ydeOHOro Matepuania.

OK/IIK

Pa3zgen/Tema

THn oueHOYHBIX MEPONIPUATHH

OK 01 Beibupats
CHIOCOOBI perieHus 3a/1a4
npodeCCHOHATLHON
JeATEIIBHOCTH
MPUMEHUTEIIBHO

K Pa3JINYHBIM KOHTCKCTaM

BBopgnoe 3ansaTue,
P1, Temrr 1.6,1.8,1.9
I10C,

P 3, Tema34

P4

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a

Y UHTEpIpETaIN

BBognoe 3ansTHE,

P1, Temrr 1.1-1.4,1.5
I10C, 1.6-1.7110C, 1.8, 1.9
I10C,

nHpopManuu, P 2, Temnr 2.1, 2.2 T1IOC,
1 HH(pOpPMaITMOHHBIE 2.3,2.4,25-2.6 110C,
TEXHOJIOTUHU P 3, Temnr 3.1-3.2, 3.3
TS BBIIIOJTHEHHUS 3a1a4 I10C, 3.4, 3.5 110C, 3.6,
npodecCuOHAIBHON 3.7,3.8110C, 3.9, 3.10
JIeITSILHOCTHU I1I0C

P4
IIK... BBoanoe 3ansTue,

P 1, Temsr 1.5 110C, 1.7
I10C, 1.9 T10C,

P 2,2.2110C, 2.5-2.6 I1OC,
P 3, 3.3110C, 3.5110C, 3.8
I10C, 3.10 ITOC

P4

TectupoBanue

VYerHbll onpoc

ITpencraBienue pe3ynbTaToB
NPaKTUYECKUX padboT

3amura NpoeKToB

KonrponsHas pabora

Beinonnenue 3a1anuii mpoMeKyTO4YHOM
aTTecTaluu
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