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PaGouass mporpamma  00meoOpa3oBaTenbHONM ~ Yy4eOHOW  UCHUTLTAHBI
pazpaboTaHa Ha OCHOBE (pelepalbHOTO TOCYJAPCTBEHHOTO 00pPa30BaTEIHLHOTO
CTaHAapTa cpeaHero odmero odpazoBanus (B mocieanent pegakmuu ot 12.08.2022),
MIPUMEPHON MpOrpamMMbl y4yeOHOW JucHUILIMHBI pa3padotanHoi PI'BOY IIIO
«MHCTUTYT pa3BUTHS  MPO(PECCHOHAIBHOTO  00pa30BaHUs», METOMYECKUX
pPEeKOMEHAlMi [0 pealu3aldd CpeAHero o0mero oOpa3oBaHHMs B Mpeaenax
OCBOCHMSI ~ O0pa3oBaTEIbHOM  MPOTPAMMBI  CPEIHEro  MPO(PECCHOHAIBHOIO
oOpa3zoBaHusi Ha 0aze OCHOBHOrO 00mIero oOpa3zoBaHus U ToyiokeHui Konnenuu
npenojaBanusi 001e00pa30BaTeNbHBIX AUCIUIUIMH C yY4€TOM MNpo¢ecCHOHAIbHON
HANpaBJICHHOCTH  MporpaMM  CpeAHero  mnpodeccuoHaIbHOrO  00pa3oBaHUA,
peanu3dyemMblx Ha ©0a3e OCHOBHOTO o0miero oOpa3zoBaHus; (emepaibHOro
roCcyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJApTa IO CIEHHAIBHOCTH CPEIHETOo
npodeccuonanbHoro oopazoBanms 23.02.07 TexHaudeckoe 0OCITyKUBAaHUE U PEMOHT
JBUTATENICH, CUCTEM U arperaToB aBTOMOOMIIEH, KBaM(UKAIUs — CIELIUAIIUCT.
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OBLIEOBPA30BATEJILHOM TUCIUILINHBI
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OBIIIEOBPA3OBATEJbHOMN JUCIATLINHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJBHOM JUCHUILITAHBI

1.1. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHON NPO(eCcCHOHAIBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI:

O6mieobpa3oBaTeabHas TUCIHUILINHA bJ1.8 NudopmaTtuka SIBJISIETCS
00s13aTeNIbHOM YacThio 00111€00pa30BaTEIHLHOTO IIMKJIa 00pa30BaTeIbHOM MpOrpaMMEbI B
coorBercTBUH ¢ ODPI'OC CIIO mo cnemmansHoctH 23.02.07 Texuuueckoe
o0cy’)KMBaHUE ¥ PEMOHT JIBUTATEJICH, CUCTEM M arperartoB aBTOMOOWIICH.

1.2. IIe.]'lI/I U INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA NUCIHUIITUHBI:

1.2.1. Heau 1UCHUATIMHBI
Conepxxanue IPOrPAMMBI o011e00pa3oBaTeIbHON JUCLUIUIUHBI
bJI.131ndopmaTrka HammpaBiIeHO HA IOCTHIKEHHUE CIICIYIOMINX IeTIeH

- dhopmupoBaHUe Yy OOyYalOMMXCS TMPEACTABICHUM O posidi MHOOPMATUKU H
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHbIX ~ TexHosorud  (MKT) B coBpeMeHHOM
oO1ecTBe, MOHMMAaHUE OCHOB IPABOBBIX ACIEKTOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX
nporpaMm u pabotsl B IHTEpHETE;

— popmMupoBaHue y 00y4yaronMxcss yMEHUH OCYIECTBISATh OUCK U UCIIOJIb30BAHUE
uHdopmaruu, HeoOXoauMon st 3(M(PEKTUBHOTO BBIMOIHEHUS MPOQPECCHOHAIBHBIX
3aj1a4, Npo(hecCHoHaTbHOTO U IMYHOCTHOTO PA3BUTHS;

- popMHpoBaHHME Yy OOYYalOIIMXCS YMEHUW MPUMEHSTh, AaHAJIU3UPOBATh,
npeo0pa3oBbIBaTh HH(POPMALMOHHBIE MOJEIH PEATbHBIX OOBEKTOB U IPOIECCOB,
ucnone3ys npu 3roM UKT, B TOM yncne npu u3y4eHuu Apyrux AUCUUILIINH;

— pa3BUTHE Y OOYy4YarIIMXCA MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX W
TBOPYECKUX CIIOCOOHOCTEN MyTEM OCBOEHHUS U UCIOJIb30BAaHUS METOZ0B UH(POPMATUKH
u cpenctB UKT npu n3yueHun pa3iandHbIX YYEOHBIX MPEIMETOB;

— npuoOpeTeHne OOyYaroIIUMHUCA ONbITa HCHOJIb30BaHUS HH(GOPMALMOHHBIX
TE€XHOJIOTUWA B MHIUBUYyAIbHOW U KOJUIEKTUBHOW y4eOHOM M MO3HABaTEIbHOU, B TOM
YHUCJIe MPOEKTHOM, IEATETbHOCTH;

— npuoOpeTeHre OOyYaIOIMIMMUCS 3HAHUN 3TUYECKHUX ACTEKTOB MH(POPMALMOHHOM
NEeATEIbHOCTH U MH(POPMAITMOHHBIX KOMMYHHUKALIUNA B TI100aIbHBIX CETSX;

— OCO3HAHME OTBETCTBEHHOCTH JIFOJI€W, BOBJIEYEHHBIX B CO3/IAHHE U MCIOJIb30BAHHE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE U UCII0JIb30BaHKE HH(POpMAIIUY;

— BJIaJIcHUEe HMH(POPMAIIMOHHON KyJIbTYpOH, CHOCOOHOCTBIO aHaJU3UpOBATh U
OIICHUBATh MH(OPMAIMIO C UCIOJIb30BaHUEM HH(DOPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHUM, CPEACTB 00Pa30BATEIBHBIX U COLIMATIBHBIX KOMMYHUKAIUH.



1.2.2. IInanupyemblie pe3yabTaTbl 0CBOEHHMS 0011e00pa3oBaTeNbHOH IMCUMILVIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Oco6oe 3HaueHue aucIuIUIMHA uMeeT npu popmupoBanuu U pazsutuu OK u 1K

Kox v HaumenoBanue

HHaHpreMble 06p330BaTeJ’ILHLIe pe3yJdbTaThbl Oﬁy‘leHI/lﬂ

(popmupyembIx

KOMIeTeH i O0mmue JucuuIInHapHbIe
OK.01 Bribupars | B yacTu Tpy10BOro BOCIMTAHUS: - TOHUMATh yrpo3y HH(POPMAIMOHHON O0e30macHOCTH,
CIOCOOBl pelleHusl 3ajad | - TOTOBHOCTh K TPYJy, OCO3HAHUE LIEHHOCTH MacTepCTBa, | UCIOJIb30BaTh METOJbl W CpPEACTBa NPOTHBOACHUCTBUS
npodeccHnoHATEHOM TPYIOJIO0HE; 9TUM  yrpos3aMm, coOmojieHue Mep  0e30IacHOCTH,
JESTEIbHOCTH - TOTOBHOCTb K aKTUBHOH JEATEIIBHOCTH TEXHOJIOTMYECKON | MPEAOTBPAILAOIMX  HE3aKOHHOE  PAaclIpOCTPaHEHHE
[IPUMEHUTEIBHO K|H COLIMAJIbHOU HAIpPaBJIEHHOCTH, CHOCOOHOCTH | MIEPCOHANIBHBIX ~ JTAaHHBIX;  COOMIO/IeHHe  TpeOoBaHUI
pa3IMYHbIM KOHTEKCTaM UHUIMMAPOBATh,  IUIAHUPOBATb U CAMOCTOSITEIbHO | TEXHUKM O€30IaCHOCTH W THMIHMEeHbl Hpu pabore ¢

BBITIOJTHSATH TAKYIO JIEATEIIBHOCTH;
- HHTEPEC K pa3IMuHbIM cdepam nmpodheccCHoHaTbLHON
JIEATEIILHOCTH.

OBiaaenue YHHBepPCAJIbHBIMH
NMO3HABATEJIbHBLIMHY JIeHCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHE el CTBUSI:

- CaMOCTOSITeNTLHO (OPMYJIUPOBATh M aAKTyaJIM3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK WJIA OCHOBAHHS
JUIS CpaBHEHMsI, KiIacCU(UKaUU U 0000IIEeHUS;

- ONPENENSITh IEeNN JIeATETbHOCTH, 3a/1aBaTh MapaMeTpsl U
KPUTEPUU UX TOCTHKEHHUS;

- BBIABISATh 3aKOHOMEPHOCTH M
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBHE pE3yJIbTATOB IENSIM, OIICHHBATh PHUCKU
MOCJIE/ICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TPU PEHICHUU
KU3HEHHBIX TTPOOIIEM

0) 0a30BbIe HCCIeI0BATEIbLCKHE TeHCTBHS:

- BJIaJIeTh HABBIKAMH YYEOHO-MCCIEAOBATEIBCKON W

YueOHbIMU

MMPOTHUBOPECUYHA B

KOMITBIOTEpAaMHA M JAPYTUMH KOMIIOHEHTaMH IU(PPOBOTO
OKpPY’KECHMSI; TOHUMAHHE IIPABOBBIX OCHOB MCIIOJIb30BaHUS
KOMITBIOTEPHBIX IporpaMM, 0a3 JaHHBIX U PaOOTHI B CETH
Hutepner;

- yYMETb OpraHu30BbIBaTh JIMYHOE WH(GOPMAIMOHHOE
IIPOCTPAHCTBO C MCIOJIb30BAHUEM pPa3JIUYHBIX CPEICTB
UU(POBBIX TEXHOJOTWH; MOHMMAaHHE BO3MOXHOCTEH
U(PPOBBIX CEPBUCOB IOCYIAPCTBEHHBIX YCIYT, IU(POBBIX
00pa30BaTeNbHbIX CEPBUCOB; MOHMMAHUE BO3MOYKHOCTEN
Y OIpaHUYEHUN TEXHOJIOTMH MCKYCCTBEHHOI'O MHTEIJIEKTA
B pasIMYHbIX O0]ACTAX; HaJIM4ue IMpeAcTaBiIeHUil 00
UCMOJNBb30BaHUM  HMH(GOPMALIMOHHBIX  TEXHOJOTMH B
pa3IUYHbIX MpodeccroHalbHbIX chepax




MPOEKTHON  NIeATENhHOCTH,  HAaBBIKAMHU
npo0Jem;

- BBIBIATH  NPUYUHHO-CJICICTBEHHBIE  CBS3U W
aKTyaJIM3MpOBaTh  3aj7ady, BBIABUTATh THUIIOTE3Y €€
pelIeHUs, HaXOAUTh AapryMEHTBhI [UIsl JIOKa3aTelhCTBa
CBOMX YTBEPXKJICHHH 3aJ1aBaTh IapaMeTpbl U KPUTCPHU
pelIeHus;

- aHAJU3HUPOBATh IOJYYCHHBIC B XOJC PEUICHHUS 3a1a4u
pe3yNIbTaThl, KPUTUYECKH OILIEHUBATH WX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSX;

- yYMeTh TIEPCHOCUTHh 3HAHUS B I[I03HABATEIBHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEICATCIIBHOCTH,

- YMETh MHTETPHUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obacrei;

- BBIABUTATh HOBBIC HJCH, IpeljiaraTh OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTh WX HCIIOJIb30BaHMS B ITO3HABATCIBHOW W

COI.[PIEIJ'IBHOﬁ IMIPAKTHUKEC

paspeleHust

OK.02 Hcnonb3oBath
COBpPEMEHHBIE  CpEeJICTBa
TIONCKA, aHanmm3a |
HUHTEpPIPETAINH
uH(popManun u
nH(pOpMaIMOHHBIE
TEXHOJIOTUHU TUIst
BBITIOJTHEHU S 3a1a4y
npo¢eCcCuOHAIBHON
JeATeIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:
- c(pOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOILECTBEHHOU

MPaKTUKH, OCHOBAaHHOIO  HAa  JWajore  KyJbTyp,
CIIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOETO0  MecTa B
MOJIMKYJIbTYPHOM MUPE;

- COBEpPUICHCTBOBAHHME  SI3BIKOBOM M  YHUTATEIbCKOM

KYJBTYPBI KaK CpCACTBa B3aUMOJEHCTBHUSI MCXKAY JIIOAbMU
1 IIO3HAHUA MHUPaA,

- OCO3HaHME LEHHOCTH HAYYHOW  JEATEIBbHOCTH,
TOTOBHOCTD OCYIIIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENBCKYIO ACATEIbHOCTh WHIAMBUAYAJIBHO U B
rpynne;

OBjiaseHHe  yHHMBEPCAJIbHBIMHM  IO3HABATEJIbHBIMU
JeHCTBHSIMM:

B) padora ¢ uHpopmanueii:
- BJIaJ€Tb HABBIKAMH TIOJYYCHHUSA I/IH(i)OpMaI_[I/II/I nu3

- BIIQJETh MPEACTABICHUSIMU O pPOJM HHOpPMALUU U
CBA3AHHBIX C HEW IPOLECCOB B IPUPOJAE, TEXHUKE U
oO1iecTse; MOHATUSAMU «uH(pOpMaLUD,
«MH(OPMAIIMOHHBII MPOIECC)», KCUCTEMaY, «KOMIIOHEHTHI

CUCTEMBD» «CUCTEMHBIH 3(deKT», «uHpOopMalMOHHAS
CUCTEMa», «CHCTEMa YNPABICHUSI»; BIAJETh METOJAMHU
noucka uHpopmanuun B cetu UHTepHer; yMmeTh

KPUTHYECKH OIIEHWBAaTh HH(POPMAIUIO, MOJYYCHHYIO H3
cetu UMHTepHeT, XapakTepu30oBaTh OOJbIIKE JTaHHbBIE,
MPUBOJIUTH IIPUMEPBl HCTOYHUKOB HUX IIOJIYYEHHUS U
HaMnpaBJIE€HUS UCIIOJIb30BAHMUS;

- IHOHUMATb OCHOBHBLIC TIPUHIIUIIBL YCTpOﬁCTBa u
(byHKHI/IOHI/IpOBaHI/ISI COBpPEMCHHBIX CTaOWMOHAPHBIX H
MOOUIIBHBIX KOMITIBKOTCPOB;, TCHI[CHI_[I/Iﬁ Pa3BUTHA

KOMITBIOTEPHBIX TEXHOJIOTUM; BJIaJe€Th HAaBbIKAMHU PaOOThHI
C ONEpPALMOHHBIMU CHUCTEMAaMH M OCHOBHBIMU BHJaMHU
MPOrpaMMHOTO. o0ecreueHusi sl peleHusl y4eOHbIX




HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSTEIIEHO
OCYLIECTBJIATh IOUCK, AaHAJINW3, CUCTEMATU3ALMI U
MHTEPIPETANi0O HHPOPMAIIUN PA3IUYHBIX BUIOB U (HOpM
MIPEACTABICHUS;

- co37aBaTh TEKCThl B PA3IMYHBIX (opMarax C y4eToM
Ha3HaYeHUs] UHGOPMAIUH U 1IeJIEBOI ayTUTOPUH, BBIOUpPas
ONTUMAIIEHYIO (hOpMY MPEJCTABICHUS U BU3YyaIH3alluH;

- OLICHUBATh JOCTOBCPHOCTD, I/IH(bOpMaI_[I/II/I, cC
COOTBCTCTBHUEC MOPAJIbHO-3TUYCCKUM HOPMAM;

- HCIIOJIB30BAaTh cpeacTBa I/IH(bOpMaI_II/IOHHLIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOT Ui B PCIICHUH

KOTHUTHBHBIX, KOMMYHHKaTHBHBIX W OPraHU3alMOHHBIX
3aa4d ¢ coOMI0IeHNeM TPeOOBaHUI SPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTUCHBI, PECYpCOCOCPEIKCHUsS, MPABOBBIX

u THUYECKHX  HOPM, HOpPM  HWH(OPMAIIMOHHOM
0€301IaCHOCTH;
- BJAQJCTh HABBIKAMH  PACIIO3HABAHWUS W  3AIIUTHI

uHpopManuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

3a/1a4 110 BEIOpaHHOM CHeUaIn3alllL;
- UMEThb MPEACTABICHUS O KOMIBIOTEPHBIX CETAX M HX
pOJIM B COBPEMEHHOM MHpe; 00 OOmMX MPUHIHUIIAX

pa3paboTku u (GYHKLIMOHUPOBAHUS UHTEPHET-
NIPUIIOKEHUH;
- IIOHMMAaTb OCHOBHBIC IIPUHUMUIBI JIUCKPETU3ALUU

pa3NUyHBIX BHJIOB HMH(OPMAIMK;, YMETh ONPEACIATH
UH()OPMAITMOHHBI 00BEM TEKCTOBBIX, TIpapUUYECKUX U
3BYKOBBIX  JAaHHBIX MpH  33JaHHBIX  [apamerpax
TUCKPETH3AIHH;

- YMETh CTPOUTh HEPABHOMEPHBIC KOJIbI, JOIYCKAIOIIHNE
OJIHO3HAYHOE JIeKOJMpOBaHUE cooOmeHuit (mpeduxcHbie
KOJbI); HCIIONB30BaTh MPOCTEHININE KOABI, KOTOPHIC
MO3BOJIAIOT OOHAPYXKUBaTh U HCIPABIATH OIMIMOKU MpHU
nepeaaye JaHHbIX;

- BJAJeTh TEOPETUUYECKUM ammapaTroM, MO3BOJISIOUIUM
OCYIIECTBIISITh TIPENICTABICHUE 33JaHHOTO HATYpaJbHOTO
yyclia B PAa3IMYHBIX CHCTEMax CUYUCICHHUS; BBITIOIHATH
peoOpa3oBaHus JIOTHYECKUX BBIPAKECHUH,

UCTONB3Ysl 3aKOHBl  anreOppl  JIOTHUKH;  ONpeNeNnsiTh
KpaT4allliuii MyTh BO B3BELIEHHOM TIpade U KOJIUYECTBO
nyTei MEXTY BEPILIMHAMU OPUEHTUPOBAHHOT'O
AIMKJINYECKOro rpada;

- YyMETh YWTaThb U MOHUMATh MPOTPAMMBI, pEATU3YIOLINe
HECJIOXKHBIE  alTOPUTMbI  OOpaOOTKH  YHCIOBBIX U
TEeKCTOBBIX JaHHBIX (B TOM 4HCI€ MacCUBOB U
CHMBOJIBHBIX CTPOK) Ha BBIODAaHHOM JUISI HM3y4YCHHS
YHHMBEPCAJIBHOM SI3bIKE IPOTPAMMHUPOBAHMS BBICOKOTO
ypoBuss  (ITackams,  Python, Java, C++, C#);
aHAJM3UPOBATh AJITOPUTMBI C HCIOJIb30BAaHUEM TaOJHIL
TPaCCHPOBKH; OTIpeNeNATh 0e3 WCTIOJH30BAHUS
KOMIIbIOTEpa  PE3YJbTaThl  BBIOJHEHHUS  HECIOXKHBIX
nporpamMM,  BKJIIOYAIONIMX  IMKJIBI,  BETBICHUS U
MOJIPOTpaMMbl, TPH 33JaHHBIX HCXOAHBIX JaHHBIX;
MOJIUGUIMPOBATh TOTOBBIE TPOTPAMMBI JUUIsl PELICHUs




HOBBIX 33J1a4, HMCIIOJI30BATh MX B CBOUX IporpaMmmax B
KauecTBE MOANPOrpaMm (Mpoueayp, GyHKINH);

- yMeTh peal30BaTh JTalbl pENICHUS 3a7a4 Ha
KOMITBIOTEPE; YMEHUE PEaTM30BbIBATh HA BEIOPAHHOM JIsI
M3YYCHHS SI3BIKE MPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C) THUIOBBIC aarOpUTMBI
00pabOTKM 4YHCEN, YWCIOBBIX IOCIEIOBATEILHOCTEH U
MacCHBOB: MIPEJCTABICHUE YMCIIa B BUIEC HA0Opa MPOCTHIX

COMHOKHUTEICH; HaX0XXICHUE MaKCHUMaJIbHOM
(MUHUMAJILHO ) uudper HaATYpaJIbHOTO qucIa,
3aIMCAaHHOTO B CHCTEME CUHWCIICHHS C OCHOBAaHHUEM, HE
MPEBBIIIAIOIINM 10; BBIUKCIICHHE  000OIEHHBIX

XapaKTePUCTHK J3JEMCHTOB MAacCHBa WJIH YHCIOBOU
MOCIIEI0BATEIBHOCTH (CYMMBI, MPOU3BEACHUSI CPEIHETO
apu(METHYECKOT0, MHHHMAIBLHOTO ¥ MaKCUMAJILHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIIOIIMX
3aJIaHHOMY YCJIOBHIO); COPTHPOBKY 3JICMCHTOB MACCHBA;

- yYMeTh CO037aBaThb CTPYKTypUPOBAHHBIE TEKCTOBbHIE
JOKYMEHTHI ¥  JIEMOHCTPAIlMOHHBIC  MaTepUalbl C
HCIIOJIb30BaHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M OOJIAYHBIX CEPBHUCOB; yYMEHHE
UCTIONB30BaTh TaOIMUHBIE (peNSIHOHHBIE) 0a3bl TaHHBIX,
B YAaCTHOCTH, COCTaBJISATh 3alpoChl B 0a3ax JaHHBIX (B TOM
YHCIIe BEIYHUCIISIEMBIE 3aIIPOCHI), BBITIOTHATH COPTUPOBKY U
IIOMCK  3amuceii B 0a3e  JAHHBIX;  HAIOJHATH
pa3paboTanHyl0 0a3y MHaHHBIX; YMEHHE HCIOIb30BaTh
ANIEKTPOHHBIC TAOJMIBI NI aHAJM3a, MPEACTABICHUS U
00pabOTKM MJaHHBIX (BKIIOYAs BBIYUCICHUE CYMMBI,
CpeIHero apuGMETHIECKOTO, HanOOJIBIIEr0 u
HaWMEHBIIIETO 3HAUCHUH, pEllIeHNe ypaBHEHU);

- YMeTh HCIIOJIb30BaTh KOMIIBIOTEPHO-MaTeMATHIECKUE
MOJAENU s aHanmu3a OOBEKTOB M MPOIIECCOB:
dbopMyHpoBaTh IEdb  MOJCIUPOBAHHS, BBITIOIHATH
aHalnu3 pE3yNIbTaTOB, MOJTy4YEeHHBIX B X0JIe
MOJICTTUPOBAHUS;  OIICHWBATh  aJICKBATHOCTh  MOJICIIH




MOJICIIUPYEMOMY OOBEKTY WJIM TPOLECCY; NPEACTaBIAThH
pe3yNbTaThl MOACTUPOBAHNUS B HATJISITHOM BU/IE;

- yMeTh KJIaCCH(HUUIMPOBAaTh OCHOBHBIC 3a/laud aHaIN3a
JTAHHBIX (mporuo3upoBaHue, KJ1accuduKanus,
KJIacTepu3alysi,  aHaJu3  OTKJIOHEHWi);  IIOHMMAaTh
MOCTIEIOBATEIbHOCTh PEHICHUs 3aJlady aHalu3a JaHHBIX:
cOOp TMEepBUYHBIX JAHHBIX, OYMCTKAa M OIIEHKAa KayecTBa
JaHHBIX,  BBIOOp  W/MIM  TOCTPOCHHE  MOJEINH,
npeoOpa3oBaHue  JAHHBIX, BHU3yaJH3alHs  JIaHHBIX,
UHTEPIIPETALUs PE3yIbTaTOB;

- HMEThb TIPEACTABICHUS O 0a30BBIX IPHHIUIAX
OpraHM3al ¥ (PYHKIHOHUPOBAHUS KOMITBIOTEPHBIX
ceTei;

- YMeThb OMNpeAeNsiTh CPEIHIO CKOPOCTh Iepeaayn
JIAHHBIX, OLIEHMBATh M3MEHEHHE BPEMEHH Iepeaadd Mpu
U3MEHEHUU HH(OpPMAIMOHHOTO oO0beMa JaHHBIX U
XapaKTePUCTHUK KaHala CBA3H;

- YMeThb CTPOUTH KOJ, 00eCNeUMBAIONIMI HAMMEHBIIYIO
BO3MOXKHYIO CPEJIHIOIO JUIMHY COOOIIEHUS NMPU U3BECTHOU
YacTOTE CUMBOJIOB; TOSCHATH MPUHLIUIIBI PAOOTHI MTPOCTHIX
QITOPUTMOB CXKATHS JAHHBIX;

- yMeThb HCIOJB30BaTh MpPHU pPELICHUM 3aJad CBOWCTBA
MO3UILMOHHON 3allUCH YHCEJ, AJITOPUTMbl TOCTPOEHUS
3allUCH 4YMciIa B MO3MIMOHHOM CHUCTEME CUMCICHHUS C
3aJlaHHBIM OCHOBAaHHUEM M IOCTPOEHMS YHUCIia 1O CTPOKE,
coJepKallel 3amMch JTOrO0 YHCIAa B IMO3ULIMOHHON
CHUCTEME CYHCIEHHUS C 3aJaHHbIM OCHOBAHHEM; YMETb
BBIMOJIHATE apu(METHYECKHE ONepalii B MO3UIIMOHHBIX
CUCTEMAax CUMCJIEHHUS; YMEHHE CTPOUTH JIOTHMYECKOe
BBIpQ)KEHHE B JIU3BIOHKTUBHOW U  KOHBIOHKTUBHOU
HOPMAaJIBHBIX (pOpMax Mo 3aJIaHHON TabJIMIle UCTUHHOCTH;
uccrnenoBaTb  00JacTh  MCTUHHOCTH — BBICKA3bIBAHUS,
COJIepKalllero  IMEpeMEHHble;  pellaTb  HECJIOKHbIE
JIOTMYECKHE YpaBHEHHUS; YMETh pelaTh alrOpUTMUYECKHE
3a/layM, CBsI3aHHbIE C aHaiu3oM rpadoB  (3agauu




MOCTPOCHUSI ONTHUMAIBHOTO IYyTH MEXAY BepUIMHAMU
rpada, ompeneneHHus KOJIMYECTBA pA3IUYHBIX IyTel
MEXIy BEpIIMHAMH OPUEHTUPOBAHHOTO AIMKINYECKOTO
rpada); ymMeTb HCIONb30BaTh JE€PEBbS MPH aHAIU3E U
IMOCTPOECHUU KOJIOB u JUISL MPEJICTABICHUSA
apuMeTHUYeCKUX BBIPAKEHUMN, TIPU PELLICHUH 3a7a4
MOUCKA U COPTUPOBKH; YMETh CTPOUTH JIEPEBO UIPHI IO
3aJlaHHOMY aJIrOPUTMY; pa3padaTbiBaTh U 00OCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPHI;

- IOHMMAaTh 0a30BbI€ AITOPUTMBI 0OPAOOTKU YMCIOBOM U
TEKCTOBOW HMH(OpPMAIUK (3aIUCh YHCET B IMO3UIIMOHHOU
CUCTEME  CUMCIEHHUS, JACIUMOCTh  LENbIX  YHUCEN;
Hax0JEHUE BCEX MPOCTBIX YUCET B 3aJJaHHOM JIMANla30HE;
00paboTKa MHOTOPA3PAIHBIX LEJIbIX YHCET; aHaIHu3
CUMBOJIBHBIX CTPOK M JIPYTHX), aJTOPUTMOB IIOMCKa M
COPTUPOBKH; YMEHHUE ONPEIECHATh CI0KHOCTh M3y4aeMbIX
B Kypce 0a30BBIX aITOPUTMOB (CYMMHPOBAHHUE DJIEMEHTOB
MaccHBa, COPTUPOBKA MacCcHBa, MepedOpHbIe alTOPUTMBI,
JBOMYHBIM TIOMCK) M TPUBOAUTH MPUMEPHI HECKOIBKHX
QITOPUTMOB PAa3HOM CIIOKHOCTH Il PEIICHHUS] OJHOMN
3a/1a4u;

- BJAJETh YHHUBEPCAIBHBIM SI3BIKOM MPOrPAMMHPOBAHMS
Bbicokoro ypoBHs (ITackams, Python, Java, C++, C),
OpEeICTaBICHUAMH O 0a30BBIX THUNAX JJAHHBIX U
CTPYKTYpax JIaHHBIX; YMEHHE UCITIOIb30BaTh OCHOBHBIE
YOPABJISIIOIIME  KOHCTPYKIMHU; YMETh  OCYLIECTBISATH
aHaIM3  NPEMIOKEHHOW  MPOTpaMMBL:  OINPEAEIATh
pe3ynbTathl  paboThl  MPOTpaMMbl  TpPH  3aJaHHBIX
WCXOJHBIX JaHHBIX; OIMPEACNATh, MPHU KaKUX HCXOIHBIX
JAHHBIX BO3MOKHO MOJIyY€HHE YKa3aHHbBIX PE3yJIbTaTOB;
BBISIBJIATH JTAHHBIE, KOTOPBIE MOTYT MPUBECTH K OITHOKE B
pabote mporpammbl; (HOPMYIHPOBATH MPEATONKEHUS TIO
YIYUILIEHHUIO MPOrPAMMHOI0 KOJA;

- yMeThb pa3pabaTeiBaTh U pPEaTU30BBIBATH B BUJC
nporpaMM  0a30BbI€  QJTOPUTMBI;  HCIOJIB30BAaTh B




nporpaMmax JaHHbBIE Pa3IMYHBIX THUIOB C Y4YE€TOM
OrpaHMYEHUN Ha JAMANa30H KX BO3MOXKHBIX 3HAUCHUH,
MPUMEHATh MPU PEIIEHUU 33Jlad CTPYKTYpPbl JaHHBIX
(criicku, coBapu, CTEKH, OYepeaH, IEPEBbs); MPUMEHIThH
CTaHIApPTHBIE H COOCTBCHHBIC IOAMPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JI@HHBIX M CHMBOJIBHBIX CTPOK;
WCIIOJIb30BaTh TMpHU pa3paboTke MporpamMm OHOIHOTEKU
HOJIMpPOrpaMM; 3HaThb (YHKIMOHAJIbHBIE BO3MOXKHOCTH
WHCTPYMEHTAIIBHBIX CPEJICTB Cpeibl pa3paboTKU; yMETh
UCIIONB30BaTh CPEACTBA OTJIAJKU MpOrpaMM B cpefe
IPOrpaMMUPOBAHUS; yMETh JIOKYMEHTHUPOBATh
IPOrPaMMBI;

- YMETh CO3/JaBaTh BEO-CTPAHMIIBI, YMETh HCIOJIb30BaTh
ANEKTPOHHbIC TAONHUIBI 7S aHAIW3a, MPEACTAaBICHUS U
00paboTKM JaHHBIX (BKJIIOYas BBHIOOp ONTHUMAIBHOTO
pemieHus, TONOOp JHMHUM TPEeHHa, pelIeHUe 3a7ad
MPOTHO3UPOBAHUSA); BIIAJETh OCHOBHBIMH CBEACHUSMU O
0a3ax JaHHBIX, UX CTPYKTYpe, CpEACTBaX CO3JaHUS U
paboTsl c HHUMU; WCIIOJIb30BaTh TaOJIMYHbBIC
(pensiiioHHbIe) 0a3bl JAHHBIX M CIIPABOYHBIE CUCTEMBI

I[IK 5.1. TIlnanupoBath
JesITebHOCTD
M0/Ipa3JIeJIeHUs 1o
TEXHHUYECKOMY
00CITy)KMBaHUIO u

PEMOHTY CUCTEM, Y3IIOB U
JIIBUTATEJIEH aBTOMOOMIIA.

- yMETb ONpENeNsATh LEIU, COCTaBIATh  IUIAHBI
JeSTeIbHOCTH U ONPEAEIATh CPEICTBA, HEOOXOUMbIE IS
UX peaau3aluy;

- yMETh aHaAJU3UpPOBaTh W NPEACTABIATH HHPOPMALHIO,
JAaHHYI0 B JJIEKTPOHHBIX (opMmaTax Ha KOMIIbIOTEpE B
pa3JIMYHBIX BUAX;

- WCHOJB30BaThb PA3JIMYHBIE BUIBl I103HABATEIbHOMN
JesTeIbHOCTH ISl pelIeHus] MHPOPMAIIMOHHBIX 3aa4;

- HCIOJIb30BaTh PAa3JIMYHbIE MCTOYHUKH WH(GOpMaIUH, B
TOM YHCJIE SJIEKTPOHHbIE OMOIMOTEKH, YMETh KPUTUYECKH
OLICHWBAThb M  HMHTEPOPETUPOBATH  HHQOPMAIIHIO,
[IOJIy4aeMYI0 U3 Pa3Iu4HbIX UCTOYHUKOB, B TOM YHUCIIE U3
cetu IHTEpHeT;

- YMETb MHCIOJIB30BaTh
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B

cpeacTBa  MH(POPMALMOHHO-
pelieHun

- HCIIOJIB30BAaTh TOTOBBIC HpI/IKJ'Ia}IHI)IC KOMHI)I-OTepHBIG
IPOrPaMMBI 110 MPOGUITIO TOATOTOBKH;

- BIAJETh CHOCOOAMH TpEACTaBICHUS,
00pabOTKH JaHHBIX HA KOMITBIOTEPE;

- MIOHUMATh OCHOBBI HpaBOBBIX ACIICKTOB UCIIOJIBb30BaAHUA
KOMIBIOTEPHBIX MPOTPAMM U TMPaB AOCTYIA K TI100aTbHBIM
MH(}OPMALIMOHHBIM CEPBHCAM;

- BIajgeTh 0a30BHIMM HaBBIKAMH W YMEHUSMH IIO
coOMoIeHnI0  TpeOOBaHUN  TEXHUKH  O€30TaCHOCTH,
TUTHEHBI H  pecypcocOepekeHuss Tmpu pabote co
cpeacTBaMu MHGOpMaTH3ALUY;

- yMeTb OpraHU30BHIBaTH JMYHOE WHGOPMAIMOHHOE
MPOCTPAHCTBO C HCIOJB30BAHUEM PA3IMIHBIX CPEJICTB
IM(POBBIX TEXHOJOTHIA; TOHMMaHHE BO3MOXHOCTEH
KU (POBBIX CEPBUCOB rOCYJAAPCTBEHHBIX YCIYT, IUPPOBBIX

XpaHEHus |




KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allMOHHBIX
3aja4 ¢ coOmoieHneM TpeOOBaHU SPrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHUEHBI, PeCypcocOepeKeHusI, MPABOBBIX

U OTHUYECKHX  HOPM, HOpPM  HH()OPMAIHOHHOU
0€30I1acHOCTH;

- yMeThb  nOyOJMYHO  MPEACTAaBIATH  PE3YJIbTAThI
COOCTBEHHOTO  HCCIICJIOBaHMs,  BECTH  JHUCKYCCHH,

JOCTYIIHO M TapMOHMYHO COYeTas Coaep)kaHue U (HopMbl
IIPEACTABIISIEMON uHpOpMaLIUU cpencTBamMu
MH(GOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

- apryMEHTHPOBAaHHO BECTH JHAJIOI, YMETh CMAr4aTh
KOH(JIMKTHBIE CUTYallUH;

00pa3oBaTeNbHBIX CEPBUCOB; MOHUMAHHE BO3MOXKHOCTEH
¥ OTPaHMYCHHUN TEXHOJOTUH MCKYCCTBEHHOTO MHTEIUIEKTa
B Pa3NMYHBIX O00JACTAX; HAJUYME MPEICTAaBICHUNH 00
UCIIONB30BaHNM  MH(OPMALMOHHBIX  TEXHOJIOTMH B
pa3MYHBIX TPOPECCUOHATIBHBIX chepax;

I[IK 6.2. IlmanupoBarth
B3aMMO3aMEHSIEMOCTh
y3J10B W arperaron
aBTOTPaHCIIOPTHOTO
CpeICTBa W IIOBBINICHUE
UX  9KCIUTyaTallMOHHBIX
CBOWCTB.

— T'OTOBHOCTbB K TpyAy, OCO3HAHUC LICHHOCTU MACTCPCTBA,

TPYIOJIO0HE;

— TOTOBHOCTbH K aKTUBHOM eATEIIbHOCTH
TEXHOJOTUYECKOM W  COUMAIBHOW  HAIpaBJIECHHOCTH,
CIIOCOOHOCTD WHUIIMUPOBATh, IJIAHUPOBATh n

CaMOCTOATENIBHO BBIIOJIHATH TAKYIO JEATEIbHOCTS;
— AaKTUBHOE HENpUATHE JEHCTBHUM, INPUHOCALIUX BpEI
OKpYXKaroIleH Cpeae;

— YMEHHE IIPOTHO3UPOBATh HeOJIaronpusITHbIE
HKOJIOTHYECKHE ITOCJIE/ICTBHS IpEATPUHUMAEMBIX
JEHCTBHM, IIPEAOTBPALLATh UX;

— OCO3HAaHME  LIEHHOCTH  HAy4YHOUM  JACATEIBHOCTH,
TOTOBHOCTH OCYILECTBIIATh MIPOEKTHYIO 51

MCCJIEIOBATENBCKYIO JEATEIbHOCTh UHAMBUIYAIBHO U B
rpyme;

— CaMOCTOATENbHO (OPMYJIHUPOBATh U aKTyaJU3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE pE3yJIbTATOB ILEJSAM, OILIEHMBATh PHUCKHU
MOCJIEACTBUM IEATENBHOCTH;

— CHocOOHOCTE M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB pelIeHHUs MpakTHUYeCKUX  3ajad,

- TIOHMMaTh yTpo3bl MHGOPMAIIMOHHOW O€30I1aCHOCTH,
UCIIONB30BaTh METOJbI M CPEACTBA MPOTUBOJCHCTBUS
3TUM  yrpo3aM, coOJ0oJaTh Mepbl  0€30MacHOCTH,
OpEeIOTBpallalONINe  HE3aKOHHOE  pacHpoCTpaHEHUe
NePCOHANBHBIX TaHHBIX; COONIOIATh TPEOOBAHUS TEXHUKU
0€30MMacCHOCTH U TUTUEHBI IPU padoTe C KOMIBIOTEPAMU U
JpYyTMMH  KOMIIOHEHTaMH  LU(POBOrOo  OKPYKEHUS;
HOHUMATh IIPABOBbIE OCHOBBI MCIIOJIb30BaHUs
KOMIIBIOTEPHBIX MpOrpamm, 0a3 AaHHBIX U pabOTHI B CETU
HHurepHer;

- YMeThb CO037aBaThb CTPYKTypUPOBAHHbBIE TEKCTOBbHIE
JOKYMEHTBl ¥  JEMOHCTpPAllMOHHBIE  MaTepuanbl ¢
HCIIOJIb30BaHUEM BO3MOXKHOCTEN COBPEMEHHBIX
OPOTPaMMHBIX CPEICTB M OOJIAYHBIX CEPBHCOB; yMEThb
WCII0JIb30BaTh TaOJIM4YHbIe (PESMOHHbIE) 0a3bl JAHHBIX,
B YaCTHOCTH, COCTABIISATh 3alIPOCHl B 0a3ax JaHHBIX (B TOM
YHClie BHIYHUCIISIEMbIE 3aIIPOCHI), BBITOIHATH COPTUPOBKY U
MOMCK  3amuce B 0a3e  JaHHBIX;  HAIOJHATH
paspaboTtanHyr0 0a3y [JaHHBIX; YMETh HCIIOJIb30BAThH
9JIEKTPOHHBIE TAOJIMIBI JUIS aHalu3a, MPEACTaBICHUS U
00pa®OTKM JaHHBIX (BKJIOYAas BBIYUCIEHHE CYMMBI,
CpeIHero apuMeTHUIECKOTO, HanOO0JIBIIIETO u
HauMEHBIIIEro 3HaU€HUH, pellieHne YpaBHEHU )




MPUMEHEHHUIO PA3JIMYHBIX METO/I0B IMO3HAHUS;
— paspabarbiBaTh IJIaH PEMICHUS MPOOJIEMBI C yYETOM
aHaJIM3a UMEIOIINXCS MaTepUalbHBIX U HEMaTepHAIbHBIX

peCypcoB;

— BJQJIETh HABBIKAMU TOJIyYeHHUs HWHPOpPMALUU U3
HUCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSATEIIEHO
OCYILECTBIIAATh  IIOUCK, AaHAJIN3, CUCTEMATU3ALMI0 U

UHTEpIpeTanno HHGOpMaK pa3iIndHbIX BUJIOB U (HopMm
IIPE/ICTABIICHMUS,;

— cO3JaBaTh TEKCTbl B pa3IWYHbIX (opMaTax C Y4ETOM
Ha3HayeHus: MHQOpMauMM U 1LEJeBOM  ayAuTOpHUH,
BbIOMpas ONTUMalbHYI (OopMy TpeACTaBICHUs U
BHU3YyaJIN3aL1H;

— CaMOCTOSITEJIBHO COCTABIIATH IUIAH PELICHUS IPOOIIEMBI
C Y4YeTOM HMEIOIIUXCS ~ PEecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

— JlenaTh OCO3HAaHHBIA BBIOOpP, ApryMEHTHUPOBATH €ro,
OpaTh OTBETCTBEHHOCTb 3a PELICHUE

I[IK 6.4. Omnpenensare
OCTAaTOYHBIN pecypc
MPOM3BOICTBEHHOTO
000pyI0BaHUS.

— TOTOBHOCTbB K TPpyAy, OCO3HAHUC LICHHOCTU MACTCPCTBA,

Tpynomooue;

— T'OTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU
TEXHOJOTHYECKOW M  COLHUAIbHONW  HAIMpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIUUPOBATH, IJIAHUPOBATh u

CaMOCTOSTENIbHO BBIIOJIHATH TAKYIO JEATEIbHOCTD;
— aKTUBHOE HENpUATHE JEHUCTBUM, NPUHOCAUIUX BpE.
OKpYXKaroIleH Cpeae;

— YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHoIE
JKOJIOTHYECKHE ITOCJIE/ICTBHS pEeANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

— OCO3HAaHME  LICHHOCTH  HAy4YHOHM  JACATEIBHOCTH,
TOTOBHOCTH OCYILIECTBIATh MIPOEKTHYIO "

UCCJIEIOBATEIbCKYIO JAEATEIbHOCTh MHAMBUIYAIbHO U B
rpymme;
— CaMOCTOATENbHO (OPMYJIHUPOBATh U aAKTYaJU3UPOBATH

- TIOHHMaTh yTPo3bl HHGOPMAIIMOHHOW O€301acHOCTH,
UCTIONB30BaTh METOJBI M CPEACTBA TMPOTUBOJCHCTBUS
9TUM  yrpo3aM, CcoOJoJaTh Mepbl  0€30MacHOCTH,
IpeIOTBpaIalONINe  HE3aKOHHOE  paclpoCTpaHEHUe
NEPCOHAIIBHBIX JAHHBIX; CO6J'IIOJIaTI) Tpe6OBaHI/I$[ TEXHUKHN
0€30MacCHOCTH U TUTUEHBI IPHU padoTe C KOMIBIOTEPAMH U

JPYyTMMH  KOMIIOHEHTaMH  LU(POBOrOo  OKPYKEHUS;
IIOHUMATh IIPaBOBBIE OCHOBBI UCIIOJIb30BaHUs
KOMIIBIOTEPHBIX MpOrpamm, 0a3 AaHHBIX U pabOThHI B CETU
HNHurepHer;

- yYMeThb CO037aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBbHIE
JOKYMEHTBl ¥  JEMOHCTpAllMOHHBIE  MaTepuanbl ¢
UCIOJIb30BAHUEM BO3MOXKHOCTEHN COBpPEMEHHBIX
MPOrpaMMHBIX CPEICTB M OOJIAYHBIX CEPBHCOB; YMETb
WCIOJIb30BaTh TaOJIMuHble (PEsSUOHHbIE) 0a3bl JAHHBIX,
B YaCTHOCTH, COCTABIIATh 3alIPOCHl B 0a3aX JaHHBIX (B TOM
YHCJIe BHIYHCIISIEMBIE 3aIIPOCHI), BBIMOIHSITh COPTUPOBKY U




npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

— BHOCHTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh
COOTBETCTBUE pPE3YyJbTAaTOB ILIEJAM, OILICHUBATh PHUCKHU
MMOCJICACTBUI NCATCIbHOCTH;

— CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB pEIICHMS MPAKTUYECKUX  3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METO/IOB IO3HAHMUS;

— paspabarbIBaTh IJIaH PEMICHUS MPOOJIEMBI C YYETOM
aHAJIM3a UMEIOIINXCS MAaTepUAIIbHBIX U HEMATEPUAIbHBIX

pPECypCoB;
— BJIQJIETh HAaBBIKAMU TMOJy4YeHUs uHpoOpManuu U3
HMCTOYHHKOB Pa3HBIX THUIIOB, CaMOCTOSTEIILHO
OCYHIIECTBIISITh TIOMCK, aHalIM3, CHCTEMaTU3alui0 U

UHTEpIpeTannio HHGOpMaIK Pa3IuIHbIX BUIOB U (Hhopm
IIPEJICTaBIICHHUS],

— CO03/1aBaTh TEKCThl B Pa3jM4YHBIX (QopMarax ¢ y4eToM
Ha3HayeHus: MHpOpMauMM U 1LEJeBOM  ayAuTOpHUH,
BbIOMpas ONTUMalbHYI (opMy TpeACTaBICHUs U
BHU3yaJIN3aL1H;

— CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS IPOOIJIEMBI
C YYeTOM HMEIOIIUXCS  PecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMIA;

— JlenaTh OCO3HAaHHBIA BBIOOpP, ApryMEHTHPOBATH E€rO,
OpaTh OTBETCTBEHHOCTb 3a PELICHHUE

MOMCK  3amuceid B 0a3e  JNaHHBIX;  HAIOJHATH
pa3paboraHHylo 0a3y JaHHBIX; YMETh HCIIOJIb30BaTh
ANIEKTPOHHBIC TAOJUIBI JJIs aHAIKW3a, MPEACTABICHUS U
00paboOTKM JaHHBIX (BKJIOYAs BBIYUCICHUE CYMMBI,
CpeaHero apu(MEeTHUECKOTrO, HanOO0JIBIIETO u
HaMMEHBIIIETO 3HAYCHUH, pelICHHE YPaBHCHU )




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM
JANCHOUITIVIMHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI 1 BUIbI Y4eOHOH padoThl

Bua yueOHoii padboThl O0Bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOH THCHHIIINHBI 144
1. OcHoBHOE conepxaHue 82
BT. 4.:

KOHTPOJIbHBIE Pa0OTHI 2
TEOPETHUECKOE 00yUueHue 40
MPAKTUYECKHUE 3aHSITUS 40
2. IlpogpeccrnoHaILHO OPHEHTHPOBAHHOE CO/IEP:KaAHUe 60
Moayanb 1. AHaIMTHKA H BU3yaJM3anus JaHHbIX Ha Python 30
BT. U.:

KOHTPOJIbHBIE PAOOTHI 2
TeopeTuiecKoe o0ydeHue 14
IIPAKTUYECKUE 3aHATUS 14
Moayasb 2. OcHoBbl 3D MoaenpoBanus 30
BT. U..

TeopeTudecKkoe o0ydeHne 15
MPaKTUYECKHUE 3aHATUS 15
IpomexxyTounas arrecTanus (KOHTPOJIbHasi padoTa) 2




2.2. TemaTuyeckuii IJIaH U cojep:kaHue yueoHou nucuumiaunbl /1.8 UndopmaTuka

Haumenosanue Conep:xanue yued0HOro MaTepuasa (0CHOBHOE U PO ecCHOHAIBLHO- O6nem | MopMupyeMbIe
pa3ziesioB u OPHEHTHPOBAHHOE), JJA0OPATOPHbIC H NPAKTHYECKHE 3AHATHSA, IPUKJIATHON MOAYJIb
Ten S — 4acoB KOMIIETCHIIUH
1 2 3 4
Pasznea 1. Undpopmanns u unpopMaumoHHas 1eITeIbHOCTD YeJI0BeKa 28
Tema 1.1 Undopmanus | Cogepkanue yueOHOro MaTepuasia 2
1 MHPOPMAIMOHHBIE Ilonatue «uHpopManus» Kak (YHIAMEHTAIbHOE IIOHSATHE COBPEMEHHON HayKH. OK 02
Ipoueccsl [IpencraBnenne 00 OCHOBHBIX MH(POPMAIIMOHHBIX MPOLECCAX, O CUCTEMAX.
IMpakTnyeckoe 3ansiTue Ne 1. UnopmaunonHas 1eiTeIbHOCTD 1
Tema 1.2. Ilogxoasl K Coaep:xxanue yueOHOro MarepuaJia 12
HU3MepEeHHI0 [Toxxobl k m3MepeHnto nHpopMammu (CoaepKaTeIIbHBIHN, aa(aBUTHBINA, BEPOSATHOCTHBIN ).
uHpopMAaLHH. Enununst usmepenus uapopmanuu. MapopmanmoHHble 00bEKTHI pa3IMYHbIX BUIOB.
CHCTeMBI CUHCICHHSE YHUBEpCATLHOCTh TUCKPETHOTO (IHPPOBOTO) mpencrasicHust nHGopmammu. [lepenada u
xpaHeHue nHpopmanuu. OnpezaencHrue 00bEMOB pPa3IMUHbIX HOCUTENEH HHPOPMaLUK.
ApxuB uadopmarun. [Ipeacraienne o pa3nuvHbIX cucTeMax cuucienus. [lepeBox
4KCell U3 OJTHOM CHCTEMBI CUMCIIEHUS B ApYyryto. [IpeacraBieHue TEKCTOBBIX JaHHBIX:
KOJIOBbI€ TaOJIMIIBI CUMBOJIOB, 00bEM TEKCTOBBIX JaHHBIX. [IpencraBienue rpadguueckux OK 02
nanHbIX. [IpencraBnenue 3ByKoBbIX 1aHHBIX. [IpencTaBienne BUaeoaHHBIX.
KoaupoBanue 1aHHbIX IPOU3BOIBHOIO BUJA.
IIpakTnueckoe 3ansitue Ne 2. [Togxoabl kK u3MepeHHI0 HHGOpPMaLUU 1
IpakTuyeckoe 3ansitue Ne 3. Eqununbl usmepenus uHpopmMauun 1
IpakTuyeckoe 3anaTue Ne 4. CucremMbl CUMCIEHUSA 1
IIpakTnueckoe 3ansitne Ne 5. IlepeBoa unces1 B pa3jiM4Hble CHCTEMbI CUYHCIEHUS 2
IIpakTuuyeckoe 3ansitue Ne 6. [IpeacraBieHue pa3InyHbIX BUAOB IaHHBIX 1
Tema 1.3. Komnblotep | Coagepskanue yueOHOro MaTepuaJia 2
u uudposoe [IpuHIMIIBI TOCTPOEHUS KOMIIBIOTEPOB. [IpUHIMI OTKPBITON apXHUTEKTYphl. MarucTtpais.
npeicTaBIeHNne AnmapaTHoe yCTpONCTBO KOMIIbIOTEPA. BHEmHsAsS nmamsaTh. YCTpONCTBAa BBOJA-BBIBOJA. OK 02
undopMmanun. [Toxonenuss OBM. Apxutektypa OBM 5 mnokonenus. OCHOBHbIE XapaKTEPUCTUKU
. KoMmIbioTepoB. [IporpaMmmHoe obecrieuenue: KiaccupuKanms U ero Ha3HaueHue, CeTeBOe
YcrpoiicTtBo

porpaMMHOE 00ecIieueHue.




KOMIILIOTEPA

IIpakTnyeckoe 3ansaTue Ne 7. YerpoiictBo U komiiektywomue IIK

Tema 1.4. Di1eMeHThI

Coaep:xanue y4eOHOro MaTepuaJia

KOMOMHATOPUKH, OcHoBHbIE TOHATHUA aireOpbl JIOTMKU: BbICKa3blBaHWE, JIOTUYECKUE OIEepalui,
TEOpPHH MHOMKECTB H MOCTPOCHHE TAOMUIBl MCTHMHHOCTH JIOTMYECKOrO BhIpakeHUs. ['paduyeckmii meTon OK 02
MATEMATHYECKOI anrebpel  soruku. [lonsiTue MHOXecTBa. MomHOCT, MHOXecTBa. Omnepanuu  Hal
MHOKeCTBaMU. PenieHre Jornueckux 3a1a4d rpadudecKkuM crnocodom.
JIOTMKH
IIpakTuyeckoe 3ansiTue Ne 8. Asiredpa JJOrMKHU
Tema 1.5. Coaeprxanue yueOHOro MaTepuasia
Komnbiotepunie cetn: | Kommbrotepusie cetn ux kinaccuduxauus. Pabora B yokansHOM cetu. Tomonoruun OK 01
JOKAJILHbIE CETH, ceTh | JIOKATBbHBIX cereii. OOmeH nanHbiMU. ['noGanpHas cere Wurepuer. [P-ampecanus. OK 02
HnrepHer [TpaBoBbIe OCHOBBI pabOTHI B ceTH MIHTEpHET
IIpakTuyeckoe 3ansaTue Ne 9. KomnbotepHsblie ceTn
Tema 1.6. Ciry:k0bl Coaep:xanue yueOHOro MaTepuaJia
HnTepHera CnyxObl 1 cepBUCHI VHTepHETa (PJICKTpOHHAS TOYTa, BUACOKOH(DEpeHIHH, (HOpyMBI,
MeCCeH/IKepbl, couuanbHble ceTH). [loumck B MHTepHeTre. DNEKTpOHHAs KOMMEPIIHSL. OK 01
[{udpoBble cepBUCHI TOCYIAPCTBEHHBIX ycuyr. JlocToBepHOCTh HWHGpOpPMAIUU B OK 02
HuTepuere
IpakTunyeckoe 3ansiTue Ne 10. Ciryx0b1 1 cepBuchl UnTepHer
Tema 1.7. CereBoe Coaep:xaHue y4eOHOro MaTepuaJia
XpaHeHHe JaHHbIX H Opranuzaidsg JIHYHOTO HMH(POPMAIIMOHHOTO mpocTpaHcTBa. OONauHble XpPaHUIHUINA
ungpoBoro KonTenta | AAHHBIX. Pasnencune npas poctyna B o6naunbix xpanuumax. Komnexrnsnas pabora Han OK 01
nokymentamu. CoOntogeHre Mep 0e30MacHOCTH, IPeJOTBPAIlAlOIUX HE3aKOHHOE OK 02
pacnpocTpaHeHHEe MEPCOHATbHBIX TaHHBIX
IpakTuyeckoe 3anaTue Ne 11. ABToOMaTH3MpOBaHHOE padoyee MeCTO
Tema 1.8. Coaep:xaHue y4eOHOro MaTepuaJia
HUudopmanuonnas Nudopmannonnas 0€e30I1acHOCTb. 3amura uH(pOpMaIIUH. Nudopmannonnas
6e30IMaACHOCTE 6e3omacHocTh B Mupe, Poccun. BpegonocHsle nporpaMmbl. AHTUBHPYCHBIE IIPOTPAMMBI.
bezonacHocts B MHTepHeTe (ceTeBble yIrpo3bl, MOIIEHHHYECTBO). TpeHabl B pa3BUTHUH OK 01
U (POBBIX TEXHOJIOTHM; PUCKU U MIPOTHO3BI UCIIOJIb30BaHUS IUGPOBBIX TEXHOJIOTHNA TIpU OK 02

PCHICHUHA HpO(I)eCCI/IOHaHBHBIX 3aJadu

IpakTnuyeckoe 3anatue Ne 12. KomnbloTepHble BHpPYCbI M AHTHBHPYCHBIE
NPOrpamMMbl




Pa3nen 2. Ucnosib30BaHHe MPOrPAMMHBIX CHCTEM H CEPBHUCOB

22

Tema 2.1. O6padoTka Coaep:xkaHue y4eOHOro MaTepuaJia 10
nadopmanuu B TexkcToBBIE TOKYMEHTHI. BHIBI MpOrpaMMHOTO oOecredeHus isi 00pabOTKH TEKCTOBOM
TEKCTOBLIX nHpopmanuu. Co3aHue TEKCTOBBIX JOKYMEHTOB Ha KOMITbIOTEpE (OmIepamuu BBOJA,
eIAKTUPOBaHUs, POPMATUPOBAHNS ).
npoieccopax 2 P . Gop b )
IIpakTuyeckoe 3ansaTue Ne 13. PenakrupoBanue u popMaTupoBaHmne TeKCTa 1 OK 01
IpakTuyeckoe 3anaTue Ne 14. Cozpanue cnucKOB Pa3HbIX BUI0B 1 0K 02
IpakTuyeckoe 3anaTue Ne 15. Coznanue u u3mMeHeHUe Ta0JIMI 1
IIpakTuyeckoe 3ansaTue Ne 16. BctaBka pa3in4HbIX 00bEKTOB 1
IIpakTuyeckoe 3ansaTue Ne 17. Pemienue npodeccnoHaJbLHBIX 337124 CpeACTBAMH 1
TEKCTOBOI'0 PeJaKTOpa
Ma 2.2. TexHoJiorumn )i HHe YU4eOHOr0 MaTepuaJl
Tema 2.2. Texnouo Coaep:xaHne yueOHOI0 MaTepHaJia 2
CO3aHHUs MHoroctpanu4Hble JOKYMEHTBL. CTpyKTypa TOKYMEHTa. | MIIepTEeKCTOBBIC JOKYMEHTHI.
CTPYKTYPHPOBAaHHBIX CoBmecTHas pabota Haja JokyMeHToM. [11aGioHEbL. OK 01
TeKCTOBBIX IpakTunyeckoe 3ansaTue Ne 18. Co3gaHue runepTeKCTOBOro 10KyMeHTa OK 02
1
JTOKYMEHTOB
Tema 2.3. Conep:xaHue y4eOHOro MaTepuaJia 6
KomnborepHas Kommberorepnas rpaduka u ee Buasl. DopmaTel MynbTUMeUIHHBIX (aitioB. ['padudeckue
rpaduka n penakTopsl. IIporpamMmbl 1O 3amuUCcH  HM  PEAAKTHPOBAHUIO 3ByKa. IlIporpammer
KTUPOBAHUS BY
MYJIbTHMEIHA. PEAaKTHpOBA AC0
IIpaktnueckoe 3ansitue Ne 19. Co3ganume m penakTupoBaHue rpaguyeckoro 1 OK 02
TexHoJ0rNsA
5 n300pakeHust
00padoTkH IIpakTnueckoe 3ansitue Ne 20. 3anuch 1 peJaKTHPOBaHHUeE 3ByKa 1
rpaguHeckux IIpakTnuyeckoe 3ansiTue Ne 21. 3anuch ¥ peJakTHPOBaHNe BUIEO 1
00bLEeKTOB
Tema 2.4. Coaepxanue y4eOHOro MaTepuaJa 4
Ilpeacrasienue Buapsl kommproTepHBIX Tpe3eHTanuid. OCHOBHBIE JTambl pPa3padOTKH TPE3EHTAIUH.
npodeccHonaILHOI Anunmanus B ipe3eHTanuu. [1la6nonsl. Komnoswuimst 00beKTOB IPEe3eHTALUN OK 02
WHGOPMAINH B BH/IE IpakTnyeckoe 3ansaTHe Ne 22. Cnocodbl co3xanus mnpe3eHTtanuid. JIu3aiin 1
. npe3eHTalnu
npe3eHTanui "
IpakTuyeckoe 3ansiTue Ne 23. Cozanne MHTEPAKTHBHOM NMpe3eHTAUH 1




KonTtpouabnas padora

Pasgen 3. Undopmanmonnoe MoeupoBaHue 32
Tema 3.1. Moaean n Coaeprxanue yueOHOro MaTepuaJia 2
Mo/IeJHPOBAHMeE. [IpeacraBienne 0 KOMIOBIOTEPHBIX MOJENSAX. Buasl mojeneil. AJeKBaTHOCTbh MOJEIH.
TANLI OcHOBHBIE 3Tanbl KOMIIBIOTEPHOIO MOJIEIUPOBAHMS. AJTOPUTMBI  MOJEIUPOBAHUS
MO/ICTHPOBAHKSL, KpaT4allIuX MyTel MeXx 1y BEpIIMHAMU. DJIEMEHThl TEOPUHU UTP.
MaremaTu4eckue OK 02
MO/ieJIu B
npogeccHoHATbLHOIM IIpakTunyeckoe 3ansitue Ne 24. KomnboTepHble MogeIH 1
obJacTu
Tema 3.2. Cniuckwu, Coaep:xanue yueOHOro MaTepuaJia 2
rpadsbl, 1epeBbs CTPYKT}:pa uHpopmanuu. Cromcku, Tpadsl, JIepeBbi. AITOPUTM TOCTPOCHHS AepeBa OK 02
peuieHui.
Teopernueckoe o0yuenue 1
Tema 3.3. [lonsiTue Coaep:xaHue y4eOHOro MaTepuaJia 6
AJIrOpuTMA [Tonstue anroputrma. CpoiicTBa anroputma. CrocoObl 3amucu anroputma. OCHOBHbBIE
OCHOBHLIE QITOPUTMHUYECKHE CTPYKTYpbl. 3allCh aJFOPUTMOB Ha SA3BIKE IPOrPaMMHUPOBAHUSL.
ANTOpHTMHYECKe AHanu3 aaropuTMOB € MOMOILBIO TPACCUPOBOUHBIX TaOMULl. CTPYKTypUPOBaHHbIE THIIBI OK 02
naHHBIX. MaccuBbl. BcromorarenpHble alrOpUTMBI.  3agadydl  MOWMCKA DJEMEHTa C
CTPYKTYp®I 3aJlaHHBIMH CBOMCTBaMH. AHAIIU3 TUIOBBIX aJITOPUTMOB OOpPaOOTKH YHCEN, YUCIOBBIX
MIOCJIEI0BATEIbHOCTEN U MACCHUBOB.
IIpakTuuyeckoe 3ansitue Ne 25. AIropurmbI 3
Tema 3.4. ba3nl Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
JAHHBIX KaK MO/IeJIb ba3bl naHHBIX Kak Mojenb mpeaMeTHOH oOiactu. Tabmuipsl W pensiuoHHbIE 0a3bl OK 02
npeaMeTHOM 00/1aCTH AaHHBIX. K 5.1
IIpakTnueckoe 3ansaTue Ne 26. Coznanue 6a3pl JTaHHbBIX 1 K 6.2
IMpakTuyeckoe 3ansaTue Ne 27. Co3naHue 3anpocoB, 0TYETOB MK 6.4
Tema 3.5. Texnosoruun | Coaep:kaHue y4eOHOI0 MaTepUaIa OK 01
00padoTKH TaGnuunbiii  nponeccop. IlpueMbl BBoma, penakTupoBaHHs, (GOpPMATHPOBAHUS B OK 02
undopmMauuu B TabmuuHoM  mpoueccope.  Agnpecanusi.  CopTupoBKa, — (uIbTpanus, — YCIOBHOE K 5.1

(dhopmaTupoBaHue




3JIEKTPOHHBIX IIpakTuyeckoe 3ansitue Ne 28. BBoj, peraktupoBanue u (popMaTHPOBAHHE JAHHBIX 1 IIK 6.2
TaGJIMIAX B Ta0JJMYHOM Mpoueccope [IK 6.4
IIpakTunyeckoe 3ansitue Ne 29. CopTupoBka, puabTpauus JaHHBIX, YCJIOBHOE 2
dopmaTrpoBanue B TAOJIMYHOM Mpolieccope
Tema 3.6. @opmyasi u | Coep:kaHue y4eOHOI0 MaTepUaIa 8
QyHKuHH B @opmMysibl U (QYHKIMH B DJEKTPOHHBIX Tabnuuax. BcTpoeHHble (QyHKIMM U HMX
3J1eKTPOHHBIX UCTOJb30BaHMEe. MareMaTHueCcKue W cTaTUcTUYeckue (GyHKuuu. Jlormueckue (yHKIMH.
TaGaHuAax ®dunaHcoBble QyHKIUU. TexcToBble QyHKUMHU. Peanusanus MatemMarnyeckux mMojeneil B OK 01
AJIEKTPOHHBIX TaOJIMLIAX OK 02
IIpakTnueckoe 3ansitue Ne 30. Ucnosib3oBanue ¢gopmMy/i U PYyHKIHIT B 3JIeKTPOHHBIX 1 K 5.1
Tadaunax ’
IIpakTnueckoe 3ansaTue Ne 31. MatemaTu4ecKue H cTaTucTHyeckne GyHKIUM B 1 1K 6.2
Ta0JIMYHOM Ipoueccope [K 6.4
IIpakTuyeckoe 3ansitue Ne 32. [IpumeHeHue JOru4ecKux U GUHAHCOBBIX PYHKIHUH B 1
3JIEKTPOHHBIX TA0JIHIAX
IIpakTuyeckoe 3ansitue Ne 33. TekcToBbIe PyHKIMHU 1
Tema 3.7. Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 01
Bn3yaﬂn3auuﬂ JNAHHBIX BI/IByaHI/ISaI_[I/IH JAHHBIX B 3JICKTPOHHBIX TadJmmmax OK 02
B 2JIEKTPOHHBIX IIpakTuuyeckoe 3ansaTue Ne 34, [locTpoeHue nuarpaMm 4 rpagukoB B TaGJHMYHOM K 5.1
Tadauuax fiporteccope 1 IIK 6.2
IIK 6.4
Tema 3.8. Coaepxanue y4eOHOIro MaTepuaJa 2
MoaenupoBaHue B MonenupoBaHue B JIEKTPOHHBIX TaOnuuax (Ha mpumepax 3ajgad U3 npoeccCHOHATbHON OK 01
IIEKTPOHHBIX obnactn) OK 02
Tabauax (ua IIpakTnueckoe 3ansaTue Ne 35. Mozleu.nnposa}me B JJICKTPOHHBIX Tal0jauuax (Ha K 5.1
HpUMepax 3214 u3 npuMepax 3ajgayd u3 npogeccuoHaIbHOMN 00J1acTH) . K 6.2
npogeccuoHaIbLHOM IIK 6.4
o0J1acTn)
IIpo¢eccnoHAILHO-OPHEHTHPOBAHHOE COJAECPKAHUE
Pazjnen 4. AHajuTHKA ¥ BU3yau3aius 1aHHbIX Ha Python 30
Tema 4.1. BBenenue B Coaepxanue y4eOHOro MaTepuaJa 2 OK 02

WuTtepakTuBHas cpeja nporpaMMupoBanusi Ha Python. BBon u BeiBoI JaHHBIX. DYHKIMH




A3BIK print, input. Tumbl gaHHBIX. MaTeMaTH4YeCKUe ONEpaly C HEIbIMH U BEIICCTBEHHBIMH IIK 5.1

MPOrpaMMHUpPOBaHUS qHuCIaMu IIK 6.2

Python IpakTuueckoe 3ansitue Ne 36. @ynkuuu print, input [IK 6.4

Tema 4.2 OcHOBHBIE Coaep:xkaHue y4eOHOro MaTepuaJia

AJrOPUTMHYECKHE [ToHsiTHE JTOTMYECKUX BBIPAKEHUM U Oornepanuil. J{U3broHKINSA, KOHBIOHKIWS, OTPULIAHUE. OK 02

KOHCTPYKIIHH Ha Tl“a6J_mua uctuaHOCTH. [IpoBepka ycnoBuii B Python. Cunrakcuc uncrpykuuii if, if-else, IIK 5.1

Python if-elif-else. Peanman_nﬁ UKIMYECKUX anropuT™MoB B Python. ®yukius range. Cuntakcuc IIK 6.2
mukia for, nukira while TIK 6.4
IIpakTunuyeckoe 3ansiTue Ne 37. IlpoBepka ycjaoBmii
IpakTnyeckoe 3ansitue Ne 38. Peann3zanusi HIMKJIMYECKHX AJITOPUTMOB

Tema 4.3. PaGora co Coaep:xanue yueOHOro MaTepuaJia OK 02

CIIUCKAMM U [Tonstue crmcka B Python. Co3ganwe um cuuThiBaHWE CHUCKOB. DYHKIUHW U METOIBI K 5.1

Cl10BapsIMH cnuckoB. [Tonsitue cnoaps. Otnuuue cnoBapeii ot criuckoB. Co3znanue cioBaps. MeToabl MK 6.2
cnoBapei. I[IpumeneHne ClUCKOB M CJIOBAPEN B PEAJIbHBIX 3aJa4ax. K 6.4
IIpakTnueckoe 3ansitue Ne 39. [IpumeHeHHe CIHCKOB M CJ0Bapeil B peajbHBIX ’
3ajavax.

Tema 4.4. Ananutuka | Coaep:kaHue yueOHOro MaTepuasia

AaHHBLIX Ha Python [TousTre maHHbIX, OOMBIIKMX AaHHBIX. Habops! nqanueix. [Tnatdopma Kaggle. bubnmoreka OK 02
Pandas. oObekTel Series m DataFrame. Ilomydenne oOmeil mHpOpMAnUM O NaHHBIX. IIK 5.1
WHuaekcaius 0o ycJIoBUsIM M U3MEHEHHE JaHHbBIX B Ta0JIMILIaX IIK 6.2
IIpakTnueckoe 3ansaTue Ne 40. [loyuenue odeii nHGpopMauu 0 JaAHHBIX IIK 6.4
IIpakTuyeckoe 3ansitue Ne 41. Unaexcanus no ycJoBHSAM U U3MeHEHHE JTAHHBIX B
Tadauunax

Tema 4.5. Ananus u Coaep:xaHue y4eOHOro MaTepuaJia

BH3YA/IM3aLUsA JaHHBIX | [[OHATHE CTaTHCTUKH, ONMUCATENbHOM CTaTUCTHKU. ONHUCATENbHBIM aHAIN3 JIAHHBIX.

HA NPAKTHYECKHX OcCHOBHBIE OMHCATENbHBIE CTAaTUCTUYECKHWE BENUYUHBIL. DOYHKIHH ONUCATETHLHON OK 01

npHMepax cratuctuki B Python Pandas. IlpakTuka BBIYMCIICHHS ONHMCATEIBHBIX CTaTHCTUYECKHX OK 02
BenmnundH B Python Pandas. HeobGxomuMocTh BH3yalu3allid JaHHBIX IS aHaJIH3a. MK 5.1
[Tonsitue Haywnoii rpaduku. bubmmoreka Matplotlib. Tlonstue pucynka B Matplotlib. K 6.2
OcHoBHbIe BBl TpadukoB. OcHoBHbIE rpaduyeckue koman sl B Matplotlib K 6.4

IIpakTnyeckoe 3ansaTHe Ne 42. AHAJIM3 JaHHBIX HA NPAKTHYECKUX NPUMepax

IpakTuyeckoe 3ausiTue Ne 43. Busyanusanusi 1aHHbIX HA NPAKTHYECKUX NPUMepax




Tema 4.6. IIpoexTHas

Conep:kaHue y4eOHOT0 MaTepHuaJia

paboTa «AHaIM3 XapaKTepucTUKa OCHOBHBIX 3TAloOB IpoLEecca aHajdu3a AaHHBIX. [0IroToBKa JaHHBIX. OK 01
60IbIINX AAHHBIX B HccnenoBanne u BuU3yanu3auus AaHHbIX. [locTpoeHue mpencka3aTenbHO MOJIEH. OK 02
IpodeccHoHaTBHOM WuTepnperanus pe3ynbTaToB aHanu3a. Peanu3amyst OCHOBHBIX 3TAloB Ipollecca aHaIn3a K 5.1
JAHHBIX HA IprMepe Ha0opa JaHHbBIX U3 MPOPECcCCHOHANBHOMN cepbl '
chepe» [IK 6.2
IIpakTnueckoe 3ansitue Ne 44. IlpoexTHasi padoTa «AHaau3 0OJBIIMX JAAHHBIX B 2
npodeccuoHaIbLHOM chepe» 1K 6.4
KonTpoabHasi padora 2
Pasnen 5. Ocuosnl 3D MogempoBanus 30
Tema 5.1. Cucrema Coaep:xanue yueOHOro MaTepuaJia 2
TpexXMepHOro CucteMbl aBTOMATH3MPOBAHHOTO TPOCKTUPOBAHUS: HMCTOpPHWsS, Ha3HAuUCHHE, IMPHMEPHI.
MOJIETHPOBAHHSE 3anyck cuctembl KOMITAC-3D. UnTepdeiic cucreMsl OK 02
KOMIIAC-3D LT IIpakTnyeckoe 3ansitue Ne 45. 3anyck cucrembl KOMITAC-3D.
' 1
OxHo /lokymeHTa
Tema 5.2. OcHOBHBIE Coaep:xaHue y4eOHOro MaTepuaJia 6
npueMbl CO31aHNUs [TocTpoeHne reoMeTpuuecKuX MPUMUTHBOB. MHOTOTpAaHHUKU U Teja BPALICHUS: BUIBI OK 01
reoMeTpHYECKUX Tell MHOTOTPAaHHHKOB, JJIEMEHTHl MHOTOTPaHHHMKA, MPHUMEPHl TEOMETPHUYECKHX  Tell, OK 02
OrpaHUYEHHBIX MJIOCKUMU IMOBEPXHOCTSIMU, JIEMEHTHI Tell BpaiieHns. OCHOBHBIE TPHUEMBbI K 5.1
MOCTPOEHHSI MHOTOTPAaHHUKOB U Tell BpameHus. [loctpoenne s3cku3oB. Co3naHue Tpymsl :
TeOMETPHUECKUX Tell TK 6.2
IpakTuyeckoe 3ansTue Ne 46. IlocTpoenne YcKu3oB 1 1K 6.4
IIpakTnueckoe 3ansitue Ne 47. Co3nanue rpyninbl reoMeTPpHYECKHX TeJl 2
Mma 5.3. TaHU AeprKaHue Y4eOHOro MaTepuaJl
Tema 5.3. Coznanne 3D | Conep:kaHue yueOHOr0 MaTepUuaia 10
MOJIeIeid. CyImHOCTh TMOHATHS «PEeNaKTUPOBAHKEY», 3a]aul peIaKTUPOBAaHUS ICKN30B, 3D Momenei,
Penaktuposanue 3D OCHOBHBIE criocoObI peaktupoBanus 3D moneneit. Co3znanue 3D moneneii ¢ anemeHTaMu
. KPYTJICHUS H KaMH. Hue 3D M 1 TI0 TUTOCKOMY YepTexy I TBOM
Mozeteii. OTcedenue 3aKpyriie ¢dackamu. Cozmanue 3D Momenell MO TIOCKOMY YePTEXY IOCPEICTBO OK 01
olepaluu «BpaleHus». Pacceuenne neTaam miocKOCThIO
YacTH JAeTajau - OK 02
IIpakTunuyeckoe 3ansitue Ne 48. Cozganue 3D mogeneii ¢ 31emeHTAMH 3aKpYyIJIeHUs U 2
dackamu
IIpaktnueckoe 3ansitue Ne 49. Cozpanme 3D Mopeseli mo miocKkoMy 4epTexy 2

MOCPEACTBOM ONICPALIMHU KBPALICHUS».




IpakTuyeckoe 3ansitue Ne 50. Pacceuenne geTajim njaioCKoCTbIO 1
Tema 5.4. Coznanue 3D | Coagepkanue yueOHOr0 MaTepuaJia 12
MojeJeii mpocreiimmx | Beimonnenne npoextHol pabotel  «Cosnanne aBropckux 3D mozenei»:  BbIOOp OK 01
06 BLEKTOR MPOCTEUIINX OOBEKTOB JJIsl CO3JaHMU MOJIENN; 000CHOBaHHE BbIOOpa, CO3JaHUE MOJEIN OK 02
00BEKTa NOArOTOBKA IPE3EHTAIIMU U NIPEJICTABICHUE BBIIOJIHEHHONW MOJEIN
IIpakTnueckoe 3ansaTHe Ne 51. BeinosiHeHHe NPOEKTHOM padoThI 6
IIpomeskyTOoUHAs aTTecTALMS — KOHTPOJIbHAsA padoTa 2

BCEI'O:
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3. YCJOBHUA PEAJIM3ALIMA ITPOT'PAMMBI YYEBHOM JUCHUTIINHBI

3.1. Jlnsa peamusaiuud NOpPOrpaMMbl  JTUCIMIUIMHBI MPEIyCMOTPEH YUYeOHBIH  kabunem
unghopmamuxu

O6opynoBanune y4eOHOro KabuHera:
— I0CaJI0YHBIC MECTA 10 KOJIMYECTBY O0YJArOIIUXCS;
- pabouee MECTO IPEIoaaBaTelIs;
- JIOCKa;
- y4eOHO-METOIMUECKOe 00ECTICUCHHE.
TexHu4yeckue cpeacTBa OOyUCHHUS:
— KOMIBIOTEPHI IO KOJIMYECTBY 00YJArOIIUXCS;
- JIOKaJlbHasl KOMIIBIOTEPHAS CETh U r00aibHas ceTh MHTEepHEeT;
- JIMIIEH3MOHHOE CUCTEMHOE U MIPHUKIIATHOE TPOTrPAMMHOE 00ECIICUeHUE;
— JIMIICH3UOHHOE aHTUBHUPYCHOE MPOrPaMMHOE 00eCIICUeHHUE;

JIMOCH3UOHHOC CIICHUAIIM3UPOBAHHOC IIPOrpaMMHOC 06CCHC‘I€HI/I6;

HHTCPAKTHBHAA JOCKaA,
— MYJIbTUMCIHUAIIPOCKTOP.

3.2. UuopmanoHHoe o0ecniedeHre peajn3aluu NpPorpaMmbl

3. 2. 1. HopMaTUBHO-NIPABOBbIE HCTOYHUKH

1. ®enepanbHbIN rOCyAapCTBEHHBIM 00pa30BaTeIbHBIA CTAHAAPT CPEIHEro MPodeccnoHalIbHOTO
oOpa3zoBanus no crnenuanbHocTu 23.02.07 "Texnudyeckoe 0O0CIyKMBaHUE U PEMOHT JIBUTATeleH,
CHUCTEM M arperatoB aBTOMOOWIIEH", yTBepkKACHHBIN NpukazoM MuHHCTEpPCTBA 00pa30BaHUS U
Hayku Poccuiickoii ®@enepanuu ot 09 nexabps 2016 roga Ne 1568, 3apeructpupoBaHHBII
MunuctepcrBoM rocturmu 26 nexkadpst 2016 roga Ne 44946 (¢ u3MEHEHUSIMU | JOTIOJIHCHUSIMU
YTBEPKACHHBIMU TpuKa3oM Munnpocsemenuss Poccun ot 17.12.2020 Ne 747 "O BHeceHuun
n3menenuit B ®I'OC CIIO", 3apeructpupoBanasiMu B Muntocte PO 22.01.2021 Ne 62178).

2. Ilpuka3z MunuctepctBa oOpazoBanus 1 Hayku PO ot 17 mast 2012 r. N 413 "OG6 yTBepxeHun
denepalbHOTO  TOCYAApCTBEHHOTO  O0pa30BaTEBLHOTO  CTaHAApTa  CPEJAHEro  OOIIero
oOpa3oBanus" (C UI3MEHEHHUSIMH U JIOTIOJTHEHUSMH ).

3. [IpumepHas ocHOBHas 00pa3oBaTeIbHas MporpamMmma.

4. Meroanyeckre peKOMEHIAUH 110 peau3alii CpelHero oouero oopa3oBanus B npezenax
OCBOCHMS 00pazoBaTEeIbHON MPOrpaMMbl CpeIHEr0 NpodeccuoHaIbHOro oOpa3oBaHusl Ha Oasze
OCHOBHOTO 00111ero oopasoBanus (micbkMo Munmpocerienust Poccun ot 14.04.2021 Ne 05-401)
(TEXHOJIOTUYECKUN TPOPUITH).

5. Ilpukaz MunucrepctBa oOpazoBanus u Hayku P®D ot 29.06.2017 Ne 613 "O BHecenuu
M3MEHEHUH B (peliepalbHblil TOCy1apCTBEHHbIH 00pa30BaTENbHBINA CTaHIApT CPEAHEro OOLIEro
o0Opa3oBaHUs, YTBEPKISHHBIM MpHKa3oM MmuHHCTEpPCTBa 00pazoBaHUs W Hayku Poccuiickoit
®enepanuu ot 17.05.2012 Ne 413",

3.2.2. OcHOBHBIE MeYaTHbIE U3IaAHUS ISl 00yYalOIMXCs

1. bocora JI.JI. Undopmaruka. 10 xmacc. ba3omeiii ypoenb: yueOHMK / JI.JI.bocosa,
A.}O.bocoBa. — M.:BUHOM. Jlaboparopus 3nanuii, 2022. — 288 c.: ui.

2. bocoBa JI.JI. Hudopmatuka. 11 xmacc. ba3oBelii ypoBeHn: yueOnmk / JILJI.Bocora,
A.}O.bocoBa. — M.:BUHOM. Jlaboparopus 3nanuii, 2022. — 256 c.: ui.



3. Tonskos K.}O. Uadopmaruka. 10 kmacc. ba3oBeiii u yriayOaeHHbINH yPOBHH: YYEOHHK: B 2 4.
4.1/ K.IO.Ilonsxos, E.A.Epemun. — M.: BUHOM. Jlabopatopus 3Hanuii, 2019. — 352 c.: ni.
4. Tlonskos K.}O. Uudopmaruka. 10 kimacc. ba3oBbiii u yriayOiaeHHbINH yPOBHH: YYeOHHK: B 2 4.
4.2 / K.1O.Ionskos, E.A.Epemun. — M.: BUHOM. Jlaboparopus 3uanuii, 2019. — 352 c.: un.
5. Tlonskos K.}O. Mudopmaruka. 11 kmacc. ba3oBbiii u yriayOiaeHHbINH yPOBHH: YYEOHHK: B 2 4.
U.1 /K.1O.Ionskos, E.A.Epemun. — M.: BUHOM. Jlaboparopus 3uanuii, 2017. — 240 c.: un.
6. [TonskoB K.1IO. Mndopmaruka. 11 knacc. ba3zoBelil u yriy0iaeHHBIH ypOBHU: yYeOHUK: B 2 U.
4.2 / K.1O.Ionsikos, E.A.Epemun. — M.: BUHOM. Jlaboparopus 3uanuii, 2017. — 304 c.: un.

Jls npenoaaBareseii

1. be3pyuko B.T. KommnbroTepHbli MpakTHKyM 10 Kypcy «MHbopmarrkay: yueOHOoe mocoodue. —
3-e u3zn., nepepad. u goi. - M.: UJ[ « DOPYM»: UTHOPA-M, 2017. — 368 c: un.

2. Nomna, H. U. UadopmaTuka: (u1si TEXHUYECKUX CHEIHAIBHOCTEH): yaeOHoe mocooue / H. U.
Homa. — Mocksa: KuoPyc, 2022. — 470 c.

3. I'Bo3meBa, B. A. Undopmaruka, aBTOMaTH3WpOBaHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTHUU U
cuctembl: yueOnuk / B. A. I'Bo3neBa. — Mocksa: @opym: Uadpa-M, 2019. — 544 c.

HNuTepHeT-pecypcebl:
http://lemoi-www.dvgu.ru/
http://ru.wikipedia/
http://www.uatur.com/html/informatika/
http://gdpk.narod.ru/

http://www.tpu.ru/
http://psbatishev.narod.ru/
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http://lemoi-www.dvgu.ru/
http://ru.wikipediа/
http://www.uatur.com/html/informatika/
http://gdpk.narod.ru/
http://www.tpu.ru/
http://psbatishev.narod.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

Kontpons wu

OLICHKa  pPE3yJbTaTOB  OCBOEHUS

OBIIEOBPA3OBATEJBHOM JUCHHUTIJINHBbI
0011e00pa3oBaTeIbHON  TUCITUTUTMHEI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBJIeHHbIE Ha (POPMHUPOBAHUE OOIINX
U Tpo(peCcCHOHANBHBIX KOMITETCHIIMH 110 pa3/iesiaM B TeMaM COJepKaHus yueOHOTro MaTepuaa.

OO0mas
KOMIIETEHIIUS

Pasnen/Tema

Tur OLeHOYHBIX MEPOIPUSATHIA

OK 01

Pasnmen 1, Tema 1.5- 1.8
Paszpen 2, tema 2.1, 2.2
Pa3pgen 3, rema 3.4 - 3.8,
Pazgnen 4, tema 4.5, 4.6

Pazgen 5, Tema 5.2,5.3,5.4

OK 02

Pazmen 1, Tema 1.1 — 1.8
Paszmen 2, tema 2.1 — 2.4
Paspmen 3, tema 3.1 — 3.8
Pasznen 4, tema 4.1 - 4.6
Paszgen 5, rema 5.1 -5.4

IIK 5.1

Paspmen 3, tema 3.4 — 3.8
Paznen 4, tema 4.1 - 4.6
Pazgen 5, rema 5.2

I1K 6.2

Pasnen 3, rema 3.4 — 3.8,
Pasmen 4, tema 4.1 - 4.6
Pazgen 5, rema 5.2

I1K 6.4

Paspmen 3, rema 3.4 — 3.8,
Pasnen 4, tema 4.1 - 4.6
Pazgen 5, Tema 5.2

-OpoHTaNBHBIN OIIPOC;
-IIuceMEeHHBIN KOHTPOJIB;
-3amuTa mpe3eHTalui;
-IIpakTnyeckue 3aHATHUSA;
-TectupoBanue;

-3ammTa npoeKTa




