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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstMu OCBOEHMSI TUCHUIUIUHBI SIBJISIFOTCSI 03HAKOMJIEHHE CTYIEHTOB:

— C IPUHLIUIIAMU Pa0OTHI CPEACTB BHIYMCIUTEIHHON TEXHUKH;

— ¢ MeToaamu cbopa, mepeadu, XpaHeH!uss 1 00padoTKu nHGOpMAIUH;

— € METOJaMH MPUMEHEHHS BBIYUCIUTEIbHON TEXHUKHU VIS PEIICHUS PA3IUYHBIX MPUKIIATHBIX
3aJa4, CBA3aHHBIX ¢ 00pabOTKOI TEeKCTOBOMH, rpaduueckoil 1 YucioBoil unpopmanuy;

— C OCHOBHBIMU TpeOOBaHUSMU K HHGOPMAITMOHHOM 0€30MacCHOCTH; C METOJaMH,
MPUMEHSIEMBIMH JIJIS 3aIUTHI HHPOPMAIINH, a TaKkxke JIsi 0€30MacHOCTH HHPOPMAITMOHHBIX TEXHOIOTHH U
CHUCTEM;

— C OCHOBaMHU MPEJCTaBICHUS U 00pabOTKHU JaHHBIX B mamsaTH DBM aiis npoBeneHus
pa3IMYHbIX UH)XCHEPHBIX U BHIYMCIUTENbHBIX PaldoT;

— C IPUHLUIIAMHU TOCTPOEHUS BBIUMCIUTEIBHBIX AITOPUTMOB C IPUMEHEHHUEM CHCTEMHOTO
MOJIX0/1a JIJIsl pEeUICHMsI TOCTABJICHHBIX 33]1a4.

3ajauaMy OCBOEHUS JUCLUUILINHBI SBJISIOTCS:

— MMOHUMAaHHE CYIIHOCTU U 3HaYeHHs] UHPOPMAIIMK B PA3BUTHUU COBPEMEHHOTO O0IIIECTBa;

— MOHUMaHHE OOIINX XapaKTePUCTHUK MPOIIECCOB cOOpa, mepeaadun, XpaHeHus: 1 00paboTKH
uH(pOpMaIIUU CPECTBAMU BBIYUCIUTEIHHON TEXHUKH;

— MOHUMAaHKE MIPUHIIMIIOB 3alIUTHl HHOPMAIIUU OT Pa3IUYHBIX BHI0B
HECAHKLIMOHUPOBAHHOI'O BO3AECHUCTBUS;

— U3y4eHHE MPABUJI MPEJICTABICHUS 1 00paOOTKH JAHHBIX CPEICTBAMH BBHIYHCIUTEIBHOM
TEXHHKU;

— pUOOpeTeHne 3HaHUI O COBPEMEHHOM COCTOSIHUU M TEHJCHIIMSIX Pa3BUTHUS TEXHUUECKUX U
IIPOrPaMMHBIX CPEJICTB;

— 03HAKOMJIEHHE C CUCTEMHBIMH U MIPUKJIaJHBIMH IPOTPAMMHBIMU CPEACTBaMU, IPUOOPETEHNE
HaBBIKOB HCIIOJIb30BaHMS WH(OPMAIIMOHHBIX TEXHOJIOTHHA ISl PELICHUS Pa3IMYHBIX TPUKJIAIHBIX 33/1a4;

— pa3BUTHE YMEHUS COCTABUTH IUIaH PEIIECHUS U PEan30BaTh €ro, UCIOJb3Yys BBIOpAHHbIE
MaTE€MaTU4YECKUE U IIPOrPAMMHBIE METO/IBI;

— pa3BUTHE HABBIKOB BIIAJICHUS CTAaHJAPTHBIMU IIPUEMAMU, UCIIOJIB3YEMBIMU JJI HAIIUCAHWS Ha
AITOPUTMHUYECKOM S3BIKE IPOTPAMMBI IIPY PELIEHUH ITOCTABICHHOW 3a4a4H, ITPEANIOIAraronux
IIPUMEHEHNE OCHOBHBIX KOHCTPYKIMH IPOrPaMMHUPOBAHUSA U YMEHHE OTJIAJIKU TaKUX IIPOrPAMM, a TAKXKE
HCITOJIb30BAaHNE CUCTEMHOTIO ITOAXO0a JIJIsl PEIICHHS] [IOCTABJICHHBIX 3a7a4;

— MPUOOpPETEHNE TEOPETUYECKUX U MTPAKTUUECKUX 3HAHUM O YMCIEHHBIX METOAAX PEIICHUS
MHXEHEPHBIX 3a7a4, 00 0COOEHHOCTIX MaTeMaTHUECKUX BbIUUCIeHni Ha DBM, 0 MaTemaTuueckom
o0ecreyeHny MPOrpaMMHBIX CUCTEM, aHAJIN3€ UX BBIYUCIUTEIbHBIX BO3MOXHOCTEH.

2. [lepeyeHb MIIAHMPYEMBIX Pe3yJILTATOB 00y4YeHHUs 10 AUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €
HHAUKATOPAMM JOCTUKEHUSI KOMIIEeTeHN

Kon u HanmeHoBaHue Kon u HanMeHoBaHMe [Tnanupyemble pe3yabTaTbl 00y4eHHs 110
KOMITETEHIIUH WHAMKATOpa JTOCTHKEHUS JUCLUIUIMHE, 00eCIeunBalone JOCTHKEHHE
KOMIIETEHIH IUTAaHUPYEMBIX pe3ynbpTaToB ocBoeHMst OITOI]




OIIK-4 Cniocoben
MOHUMATh MTPUHIIUIIBI
paboThI COBpEMEHHBIX
UH(HOPMAIMOHHBIX
TEXHOJIOTHI U
UCTIONb30BATh UX IS
peleHus 3a1aq
podeCCHOHATBHOM
JESTEIIbHOCTH

OIIK-4.1 Onpenensier
TepeueHb 3a1a4 JJis
JOCTHIKEHHS TIOCTaBIICHHOM
1IeJIU C TPUMEHEHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHI

3HaeT

CrocoOeH BBISIBIIATD uH(OPMAILIHIO,
HEOOXOAUMYIO I TPHUHATUS  PEIICHHH,
HCIIOJIB3YSl COBPEMCHHBIC HWH(MOOPMAIMOHHBIC
TEXHOJIOTHH;

yMeeT

BBIJICTIATH 0a30BbIC uH(pOpMaIMOHHBIC
TEXHOJIOTHH M OIPEJCIATh OCHOBHBIC c(hepbl
MpUMEHEHUS UH(OPMAIIMOHHBIX TEXHOJIOTHH B
poQeCCHOHAIBHOM

JIeATEIbHOCTH;

BJajeeT

HAaBbIKAMU  TPOBEJICHUS  CPABHHUTEIHHOIO
aHaiM3a W BbIOOpa  MH(POPMAIMOHHBIX
TEXHOJIOTHH /IS pEeIICHHS IPUKIIATHBIX 33149




OIIK-4 Cniocoben
MOHUMATh MTPUHIIUIIBI
paboThI COBpEMEHHBIX
UH(HOPMAIMOHHBIX
TEXHOJIOTHI U
UCTIONb30BATh UX IS
peleHus 3a1aq
podeCCHOHATBHOM
JESTEIIbHOCTH

OIIK-4.2 Ilpemmaraet crocod u
CPE/ICTBO PEIICHUS 3a1a4n
podeCCHOHATBHOM
ACATCIIbBHOCTHU C YYCTOM
BO3MOXHOCTEH
WH(OPMAIIMOHHBIX TEXHOJIOTHI

3HaeT

- OCHOBHBIE TIOHATHUS U COBpPEMEHHBIC
MPUHIMIE PaboThl ¢ JeT0BON HH(OpMAIIHEi;
(GYHKIIMOHATBLHO-CTPYKTYPHYIO JIOTUKY
paboTsI KOMITBIOTEPHBIX TIPHUKJIATHBIX
MPOrpaMM, HCIIOJIB3YeMbIX JJI CO3JIaHUsl U
00pabOTKH TEKCTOBBIX JIOKYMECHTOB;

- OCHOBHBIE  MPUHIUIBI  pabOTBl ¢
AJIEKTPOHHBIMU TAOJIUIIAMU;

- HMMETh TPEJCTAaBICHHE O KOPIOPATUBHBIX
WH(OPMAIIMOHHBIX CUCTEMaX U 0a3ax JaHHBIX;
- OCHOBHBICE  METOABl  MaTEMaTHYECKOTO
MOJICIIMPOBAHUS, KIIACCH(PHUKAIMNA U YCIOBHIA
NPUMEHEHHST MOJIENIeH, METOJOB M CpPEICTB
MPOCKTHUPOBAHUS HH()OPMAIIHOHHBIX
ABTOMAaTH3HPOBAHHBIX CHCTEM,
WHCTPYMEHTAJIbHBIE CPEJICTBA MOJCITUPOBAHHS
U IIPOEKTUPOBAHHUS;

- BO3MOXXHOCTH BBIYHCIIUTEIILHOM TEXHHKH,
UMEIOIIIETOCSl  MPOrPAMMHOTO  OOecrieueHus,

0COOCHHOCTH peanuzanuu METO/IOB
BBIUHCIUTENLHON MaTeMAaTUKH;
yMmeet

MPUMEHSTh HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTSI peLlieHUs MPaKTUYECKUX 3aa4;

- OCYLIECTBJISITh MOUCK U MPUMEHSTH Pa3HbIe
BUJIbI THPOPMAITMOHHBIX PECYPCOB;

- OCYWIECTBJIATH  BBIOOp  MPOTrPaMMHOIO
oOecrieueHus B 3aBUCUMOCTH OT LieJIeil U BUIOB
peliaeMbIX 3aa4;

- [PUMEHSTh  CIOCOOBI  MOJAETHPOBAHUS
MpOLIECCOB M CUCTEM C NPUMEHEHUEM
COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPE/ICTB;
BJIajieeT

- TIaKeToM O(UCHBIX MporpaMMm Jjsi paboThI ¢
JIeNoBOi MHQOpMaIel U OCHOBaMHU CETEBBIX

TEXHOJIOTUH: HaBbIKaMH CO3/aHMs,
dbopmaTupoBaHus " pENAKTUPOBAHUS
TEKCTOBBIX MaTepUaoB, HaBbIKaMU
COXpaHEeHMsI B pa3HbIX (ailyloBbIX (opmarax
OTPEAAKTUPOBAHHBIX JOKYMEHTOB "
MIOATOTOBKH ux K 1evaTu;
(GYHKIIMOHATIbHO-CTPYKTYPHOMN JIOTHUKOU
paboThI KOMITBIOTEPHBIX MIPUKIIATHBIX
[IPOrpaMM, HCIOJIB3YyEeMbIX MJI CO3JlaHusl U
00paboTku TaOJIMYHBIX INEKTPOHHBIX
JIOKYMEHTOB; HaBbIKaMU CO3/aHMUs,

dbopmaTupoBaHusl, PEIAKTUPOBAHUS B 0a30BOM
MaTeMaTu4eckoil  oOpaOOTKM  JaHHBIX B
AIIEKTPOHHBIX TaOIHIIaX;

- HaBBIKAMH MIPUMEHEHUS 6a30BOro
MHCTpYMEHTapus WH(POPMAITMOHHBIX
TEXHOJIOTUI Ji pEIIeHUs TEOPETUYECKUX M
MPAKTUYECKHX 3a/1a4;

- HaBbIKaMU WCIIOJIb30BAHUS
MH(OPMALMOHHBIX TEXHOJIOTUN B pa3IMUHbIX




WH(OPMAIIMOHHBIX CUCTEMAX;
- HaBbIKAMU HCIOJB30BAHUS TIPU PELICHUU
MOCTaBJIECHHBIX 3a1a4 MIPUKJIATHOTO
MPOrPaMMHOTO 00€CIIeUCHHS;

OIIK-4 Cnocoben
MMOHUMATh TTPUHITUTIBI
paboTHI COBPEMEHHBIX
nH(}OpPMaAITMOHHBIX
TEXHOJIOTHH U
HCIOJIL30BATh UX I
pelIeHus 3a1a4
npodecCHOHATbHON
eITEIbHOCTH

OIIK-4.3 CocraBiser
AJITOPUTM PEIICHUS

chopMyIIMPOBAaHHOM 3a7aun

3HaeT

METOJMKY COCTaBJCHUS aJTOPUTMOB  JUIS
pelIeHHsT TPUKIATHBIX 3a/a4 M OICHKH HX
s pexTuBHOCTH;

ymeeT

BBIOMPATh TIOJXOMSAIIMIA METO, alrOPUTM IS
pelIeHHs TIOCTaBICHHOH 3a71auu

BJajieeT

HaBBIKAMU  pa3pa0OTKHA  aJrOPUTMOB  JUIS
pelieHusT  NPUKIATHBIX 33784 W HX
MPOTPAMMHBIX peaTU3aIi

VK-1 Cnocoben
OCYIIECTBIIATH TIOKCK,
KPUTHYCCKHH aHATIU3 U
CUHTE3 UHpOpMAITUH,
IPUMEHSTh CHCTEMHBIN
MOJIXO/T JIJISL PEIICHHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.1 Ocymectiuser

CHUCTEMHO-CTPYKTYPHBII BEIOOD
WH(OPMAIMOHHBIX PECYpPCOB (B
TOM 4YHCIIe B IUPPOBOI Cpejie)
JUTSL IOUCKa MH(OPMAIUH B
COOTBETCTBUH C MTOCTABJICHHOM

3aJauen

3HaeT

- OCHOBHBIE  TOHATUS  HMH(MOPMATHKH,
WH(POPMAIIMOHHBIX CUCTEM M TEXHOJIOTHIA;

- OCHOBHBIC HWCTOYHUKU MPO(hecCHOHAITBHON
UHpOpPMAIIMK, BKIIIOYAs DJICKTPOHHBIC O0a3bl
JTAHHBIX;

- OCHOBHBIC BHJIbI HHTEPHET-PECYPCOB M POJIb
3THX  PECypcoB sl NPOQEeCcCHOHATBHOM
NeSITeITbHOCTH,

- OCHOBHBIC TpeOOBaHHsS HWH(POPMAIMOHHON
0€30IaCHOCTH;

- MpOOJIEMBI M TCHJCHIIUU PAa3BUTHUS B 00JIACTH
HH(pOPMAIMOHHOM 0€301TaCHOCTH;

yMmeet

- paboTaTh ¢ HHGOPMAIMOHHBIMH pecypcaMu B
rMo0ambHBIX ~ KOMIIBIOTEPHBIX  CETAX U
UCIIONIb30BATh MOJNYYCHHYI0 HH(OpMaluio B

npodeccnoHanbHOMI NeATETbHOCTH TUISE
pelIeHus MOCTaBICHHOM 3a1a4y;

BJIajieeT

- METOAaMH bopMynupoBaHHUs

WH(OPMALIMOHHBIX 3allPOCOB B TII00ATBHON
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHOW ~ CeTH
UIsE  ToWcka — Tpebyemod  mH(oOpMaIuH,
HEOOXOIUMOM MJIi PpEeIIeHHUs] TMOCTaBIECHHOM
3a/1a4H;

- METoJOoM BBIOOpa HHQPOPMAITMOHHOTO(BIX)
pecypca(oB) s TONYyYEeHHS  TpeOyemoi
nHpopManuu, HEOOXOIUMON Jisi PpEeIIeHUs
MOCTABJICHHOMN 3aa4H;

- HaBBIKAMH  COOJIIOJICHUS  OCHOBHBIX
TpeboBaHU HH(POPMAITMOHHOHN 0€30MMaCHOCTH.




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTe3 uHGOpMaIuH,
MPUMEHSTh CUCTEMHBIN
MOJIX O/ IJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.2 Brigsiser
uHpOpMaIIHIo, 3HAUUMYIO JIJIs
IIOCTaBIICHHOHU 3aJa4u

3HaeT

- (QyHKOMH W 3HAYUMOCTh WH(POPMAIUU B
pa3BUTHUU HHPOPMAIIOHHOTO O0IIIECTBA;

- METOABl TIOMCKa, OOpabOTKM M aHalu3a
uH(pOopMaInu;

- HWCTOYHUKH WH(MOPMALHUU, CHOCOOBI WX
MoWcKa, cOopa M METOIbI CHCTEMATH3AlUU U
00paboTku B npodhecCuoHaTbHOU
JIESITEIIbHOCTH;

yMmeet

- BBIOMPATh ONTHUMAIIBHBIC METOIBI MOWCKA U
orOopa wuHpOpPMAIMM B COOTBETCTBUH C
IMOCTaBJICHHOM 3a1aueii;

- CUCTeMAaTU3UpOBaTh HH(OPMALIUIO;

- uneHTUGUIUPOBATH U PAHKUPOBATH
uHpopmanuo, TpeOyeMyro I peleHUs
MOCTaBJICHHOM 3a/1a4u;

BJajJeeT

- METoJaMH IOHMCKa, XpaHeHus u 00paboTKu
uHpopmanuu, TpeOdyeMoll Ui pelIeHUs
MOCTaBIICHHOM 3a/1a4u.

VK-1 Cnocoben
OCYIIECTBIIATH TIOKCK,
KPUTHYECKHH aHATIN3 U
CUHTE3 UHpOpMAIIUH,
IPUMEHSTh CHCTEMHBIN
MOJIXO/T JIJISL PEIICHUS
[TOCTaBJIEHHBIX 3a7a4

VK-1.6 IIpennaraet BapruaHThI
pelleHus: MOCTaBIeHHOU
3aJ1a4u, OLICHUBAs UX
JIOCTOMHCTBA U HEJJOCTATKU

3HaeT

- CpeacTBa IMPOrpaMMHOIO  oOecTeUeHHS
aHajaM3a W YIpaBJICHUS WH(POPMAIMOHHBIMU
MOTOKaMH;

- (hYHKIIMOHAJILHBIC BO3MOXXHOCTH U COCTaB
MPOTPAMMHOTO 00ECIICYCHUSI KOMITBIOTEPOB;

- OCHOBBI AJITOPUTMUYECKOTO SI3BIKA;

- TaIbI PEeIIeHUs 3a/1a4 Ha KOMITbIOTEpE;
yMmeet

- UCTIONB30BaTh HEO0OXOTUMBIE
MaTeMaTH4eCKue METO/IBI u
WHCTPYMEHTANbHBIE CPEACTBA JUISl PEIICHUS
MPUKJIAIHBIX 33/1a4;

- pazpabaThiBaThb  AITOPUTMBI  PEIICHUS
MOCTaBIIEHHBIX 3a/1a4;

BJajeeT

- METOJaMHU MPaKTUYECKOTO HCIOJIb30BaHUS
KOMITBIOTEPOB 117151 00paboTku nHpopMauu u
OCHOBaMH YHCJICHHBIX METOJIOB peIICHUS
3ajaq;

- CTaHJApTHBIMH TpUEMaMH HAlWCAHHUS Ha
QITOPUTMUYECKOM  SI3BIKE  TPOTPAMMBI  JIJIS
peteHust IOCTaBJICHHOU 3aJ1a4n C
WCIIOJIb30BAHUEM  OCHOBHBIX  KOHCTPYKIIHA
MPOrPaMMHUPOBAHUS W OTIQJKH  TaKUX
IpOrpaMM;

- HaBbIKaMHM  OOOCHOBAHHOTO  BBIOOpa
YUCJICHHBIX METOJIOB PEIICHHS ITOCTABJICHHOM
3aauu.




3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

JanHas qucruruinHa (MoyIib) BKirodeHa B biok «/{ucuumune, moxymu» b1.0.09 ocHoBHOIM
npodeccuoHaibHON 0OpaszoBarenbHOi porpammel 20.03.01 TexrochepHas 6€301MacHOCTh U OTHOCUTCS K
00s13aTeIbHOM YacTH y4eOHOTO TIJIaHa.

TpeboBanus K MpeABaAPUTETHHON TTOJITOTOBKE 00YUYaAIOIIETOCs

3HATH:

— OCHOBHBIE MMOHATHUSI THPOPMATHKH, OCHOBBI AITOPUTMHU3ALIUN U TIPOTPAMMHUPOBAHUS B
COOTBETCTBUU C 00pa30BaTEIBHON POTPaMMOIA CPETHETO OOIIET0 00pa30BaHus;

— UMETh TPEJCTABJIICHNE O COBPEMEHHBIX CPEIICTBAX BHIYMCIUTEIILHON TEXHUKH;

— OCHOBHBIE pa3/IeNibl Kypca MaTeMAaTHKH B COOTBETCTBHH ¢ 00pa30BaTeIbHOM MPOrpaMMont
CpeIHero ooIero oopa3oBaHus;

YMETh:

— HCIOJIb30BaTh BO3MOXHOCTH BBIYUCIUTEIIPHON TEXHUKH U TIPOTPAMMHOTO 00ECTICUCHHS;

— COCTaBIISITh AJITOPUTMBI PEIICHUS TPOCTHIX 3a7a4 B paMKax Kypca HH()OPMATHKH,
COOTBETCTBYIOIICTO 00pa30BaTelIbHOM IIporpaMMe CpeIHEero 00IIero oopa3oBaHMS;

BIIQ/ICTh:

— MEePBUYHBIMHU HABBIKAMH U OCHOBHBIMH METOJIaMHU PEIICHUS MATEMAaTUISCKUX 3a/1a4;

— HaBBIKaMU pa0OTHI ¢ MEPCOHATBHBIM KOMIIBIOTEPOM U KOMITBIOTEPHBIMH CETSIMU;

— HaBBIKaMU pabOTHI C YUeOHOH TUTEPATYpPOil.

Ne Koa n HauMeHoBaHue HHIUKATOpa
[Tocnenyromume TUCUUTLITAHBI
n/m JOCTUKEHHS] KOMITETEHITUU
1 [Komneiorepnas rpaduxa OIIK-1.3

OIIK-4.1, OTIK-4.2, TIK(I1)-1.3, TIK
(ID)-1.4, TIK(ID)-1.6

2 |Hudopmannonnoe MmoaenupoBanue B crpourenberse (BIM)

TIK-2.3, TIK(IT)-1.1, TTK(IT)-1.2, TTK
(I)-1.3, TIK(I1)-1.4, TIK(I])-1.5, TIK
(1D-1.6

MOI[CJ'II/IpOBaHI/Ie IIpoueccoB U 00BEKTOB JJI1 pCIICHUSA
CIICHMAJIBHBIX 3a1a4

4. O0beM AUCUUIIMHBI (MOIYJIs1) B 3a4eTHBIX eIUHUIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaJeMUYeCKHX
YacoB, BbII€JIEHHBIX HA KOHTAKTHYI PadoTy 00y4arouuxcs ¢ mpenoaaBaresieM (Mo BHIAM y4eOHBIX
3aHATHH) M HA CAMOCTOSITEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux "acel Ha
Bun yuebHO paboTh Beero MPaKTHIECKYIO
4acoB 1 2
TMOATOTOBKY
KontakTHas padoTa 80 32 48
Jleximonnsie 3anatus (Jlek) 32 0 16 16
Jlaboparopusie 3ansaTHs (J1ad) 32 0 32
Ipaktuueckue 3ansatus (I1p) 16 0 16
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU TI0 KYPCOBOM paboTte (TIPOeKTy),
KOHTPOJIbHBIM padoTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3a4yeTa ¢ OIICHKOM; 3alliTa KypCOBOM pabOThI
(nmpoekTa); cnaua KOHTpOJIbHEIX pabdot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIMIO B CECCHIO 0.95 0.95
(KoHCYNBTAINS TIEpe/T SK3aMEHOM U caada ' '
Yacebl HA KOHTPOJIb 30,75 4 26,75
CamocrositesibHast padora (CP) 105 36 69
O01as Tpy10eMKOCTh JUCHUNIITUHBI (MOIYJIs1)
gacel:| 216 72 144
3a4eTHbIEC eJUHUIIbI: 6 2 4




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHIA

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac. Kox
UHIUKATOP
3 113 JIP B a
Ne Pasgensl qUCUUIUTUHEL g JICKIHH CP cero, JIOCTHUKEHU
8 U3 HUX U3 HUX U3 HUX qac. a
Ha Ha Ha KOMIICTCHI]
BCEro T;Eﬁ;g BCEro 22351; BCEro T;igl:; numn
oaro- oaro- noaro-
TOBKy TOBKy TOBKy
1. |1 pa3nen. [Ipumenenue
COBPEMEHHOMN BBIUMCIUTEIbHOMN
TEXHHMKH JIJI1 00CCIICUCHHMS
IIPOIIECCOB cOOpa, Iepeaadu,
XpaHeHHs 1 00paboTKH
uHpOopMaIuu
CHCTEeMHBIH ITOJIXO0JI, VK-1.1,
11 KPUTHYECKHUI aHAJIU3 U CUHTE3 1 2 2 5 9 OI1IK-4.1,
" [uadopmarnuu. MadopmaTuka u OIIK-4.2,
nH(OPMALIMOHHBIE TEXHOJIOTUU YK-1.2
YK-1.1,
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5.1. JIexuuu

Ne
pasn

HaumenoBanue paszjeina
U TEMBI JIEKIIUUN

HanmenoBanue u KpaTKO€ COACPKAHUC J'IeKLII/Iﬁ

CHCTEeMHBIH ITOJIXO/I,
KPUTHYECKHUI aHaIU3 U
CUHTE3 HH(POPMAIIHH.
NudopmaTtuka u
uH(pOpMaIMOHHBIC
TEXHOJIOTUHU

CHUCTeMHBIN MOIX0/1, KPpUTHYECKUI aHATIN3 U CHHTE3 HH(POPMAIIHH.
NudopmaTrka u nHGOPMAIIMOHHBIE TEXHOJIOTHH.

BBenenue. CucTeMHBII NOOXO0I ¥ CUCTEMHEIN aHAIN3 KaK
MEXIUCIUTITHHAPHOE (PHITOCOPCKO-METOI0TOTHIECKOE U HAyUHOE
HaIpaBJICHUE UCCIICIOBAHUN. AHAJIU3 U CUHTE3 KaK METO/Ibl TO3HAHUS.
Nudopmaruka. [Ipeamer, 3anaun ”HGOPMATHKH, €€ POJIb B Pa3BUTHH
BbIYMCIUTENbHON TeXHUKU. [loHsTHE TexHonoruu. [Ipenmer
nH(pOPMAITMOHHOM TeXHOJIOTHH. PazBuTre HHGOPMAIIMOHHBIX
TEXHOJIOTHI. MicTopus pa3BUTHS U COBPEMEHHbBIC TUIThl KOMITBIOTEPHBIX
CHCTEM.

OCHOBHBIE 3Talbl Pa3BUTHUS BIYUCIUTEIIBHON TEXHUKH.

[Toxonenust IBM. [Ipunuuns ¢pon Heitmana.

Oranbl pa3BUTHSI HHHOPMAIIMOHHBIX TEXHOJIOTHH.

[Ipoueccsl 1 METOIBI
Moucka, coopa,
00paboTKH, mepenayu u
XpaHeHus1 uHpopMauu
Y JTAHHBIX

[Iporeccsl U MeTOIBI TOUCKA, COOpa, 00pabOTKH, Mepeadl U XpaHEHUS
MH(}OpPMaLIMU U TaHHBIX

[Tonsitust "nannbpie” u "unopmanus". CBoiicTBa HHPOPMAITHIH.
N3mepenne nHbOpMaIiH.

Hocurenu nansbIxX u onepauuu ¢ JaHHbIMU. KompoBaHue JaHHBIX.
CtpykTypbl JaHHBIX. ENMHULIBI TpecTaBIeHUS, U3MEPEHUS U XPaHEHUSI
JTAaHHBIX.

Cucremsl cuncnenus. IlepeBobl B pa3inyHble CUCTEMBI CHUCTICHUS.
[IpencraBnenue 1enbx yucen B kommnetorepe. [Ipencrasienue
BEIIECTBEHHBIX YUCEIl B KOMIbIOTEpE. [[BONUHOE KOJUPOBAHUE TEKCTOBOM
uHpopmanuu. Konuposanue 1eToBoi HH(GOpMaLuu.

TaOauIpl HICTUHHOCTH JIOTUYECKUX (PYHKIIUH.

@aitnoBeie cuctemMbl. OCHOBHBIE 3JIEMEHTHI (PalIOBOI CUCTEMBI.
Omnpenenenue, kaaccupuKaus, HapaMeTpbl, HA3HAUEHUE U BUJIbI
(baloBbIX CUCTEM, CTPYKTYpa XpaHEHUs, UMEHOBaHUE, 3alllUTa, TOCTYII.

Nudopmanronnsie
CUCTEMBI U
nH(pOpMalMOHHAs
0€3011aCHOCTb

HudopmaninoHHble cUCTeMbI 1 HH(pOpMaIoHHasi 6€30MacHOCTh
[Tonsitre nHOpMaIMOHHON TexHONMOrHH. COCTaBIAIOIINE
UH(OPMAIIMOHHON TEXHOJIOTHH.

[TonsiTrie nHGOOPMALIMOHHON CUCTEMBI. DTarbl Pa3BUTHS
uH(pOpMaMOHHBIX cucTeM. CTPYKTypa U Kiiaccu(UKaIim
WH(HOPMAIIMOHHBIX CUCTEM.

MonenupoBanue HHPOPMAIIMOHHON CUCTEMBI OpTraHU3aIIH.
Bo3aukHOBeHHE U pa3BUTHE HHPOPMAIIMOHHBIX TEXHOJIOTUN
«Onexktponuslit oucy. Tpu monenu oduca: nHGpOpMaIMOHHAS,
KOMMYHHKAITMOHHAs ¥ COIMOTeXHUYecKast. Monenb oduca Kak
uH(GOPMAIIMOHHON crcTeMbl. KOMITIOHEHTHI 37IEKTPOHHOTO ouca.
Aytcopcunr UT.

ObecneunBatomue noacucremsl UC: obecriedeHne TeXHUUECKOE,
uH(popMaimonHoe u 1p. Kopnoparusabie HHGOPMAITMOHHBIE CUCTEMBI
KUC, ERP, Bxmouas MRPI, MRPII.OcroBnbie moayiu KUC (ERP):

CUCTEMBI yIIpaBJIeHUs B3auMoieicTBus ¢ kineHTamu CRM; cucreMsr




yrpaBieHus nenoykamu noctaBok SCM; cucremsr ynpaBieHus
nepconanioM (HP); cuctemsl ynpaBieHust mpon3BOACTBOM, CUCTEMBI
yIpaBIeHUS MPOSKTaMH; GUHAHCOBBIE CHCTEMBI; CHCTEMBI SJICKTPOHHOTO
ousneca u ap. OreuectBennbie KUC - 1C: IIpeanpusitue, ['anakruka,
[Mapyc u 3apyoexusie ERP -SAP, Oracle, MS ERP. UureiekTyaibHbIe
CUCTEMBI OM3HEC - AaHAIUTUKH: OM3HEC-aHAIIN3 Ha OCHOBE XPaHUIIHIIA
JTAHHBIX (MHOTOMEPHEIN onepatuBHbIN aHanu3, OLAP-texHomorus),
yrIyOJICHHBIN MHTEIICKTYyalIbHBIN aHanu3 (data mining), anaius 6oJbIINX
naHHbIX. CUcTeMbl olleHKH () ()EKTHBHOCTH MPOEKTOB. M coib30BaHue B
WH(GOPMAIMOHHBIX cucTeMax HTepHeTa U TeIeKOMMYyHUKAITMOHHBIX
TEXHOJIOTHM.

Obecneuenne nHPpOpPMAIIMOHHOM Oe3onacHoCTH. OpraHu3aoHHO-
MpaBOBbIC K HOPMATUBHBIE acnieKThl. DenepanbHbIii 3akoH "O0
uH(popMaluu, HTHPOPMAIIMOHHBIX TEXHOJIOTUAX U O 3amuTe nHpopmanuu"
ot 27 utonst 2006 N 149-D3. [IpyuHIHUIIBEI TPABOBOTO PETyJIUPOBAHUS
oTHoUIeHUH B chepe nHpopmanuu, UHGOPMAITMOHHBIX TEXHOIOTHHA U
3auThl HHGopManuu. Mupopmalus kak 00beKT IPABOBBIX OTHOLICHHIA.
['ocynapcTBeHHOE peryaupoBaHue B cepe MpUMEHEHUS
MH(GOPMaLMOHHBIX TeXHOIOorHi. cnonb30Banrue nHGOPMaIMOHHO-
TEJIEeKOMMYHUKAMOHHBIX ceTell. OCOOEHHOCTH roCyAapCTBEHHOTO
perynupoBaHus B chepe UCIOIb30BaHUS POCCHMCKUX MPOrpaMM st
9IEKTPOHHBIX BBIYUCIUTEIBHBIX MAIIUH U 0a3 qaHHbIX. ObecrneueHue
YCTOHYHMBOTO U GE30MACHOTO HCIOIb30BaHUS Ha TeppuTOoOpuu PO
JIOMEHHBIX UMEH.

CucreMHBbIi MOAX0 K 00ecredeHnI0 HHPOPMAIIHOHHON 0€30IacHOCTH.
OcHoBHbIE cpecTBa obecrneueHus: HHOPMaIMOHHON 06€30M1aCHOCTH.
CrniocoOsI 3amuThl HHGOpMaLKUY. 3alTUIICHHBIN KaHall Iepeadu,
creranorpadus, mudponanue qaHHbIX. Kitaccuukanys oCHOBHBIX BUIOB
WH(OPMAIMOHHBIX Yrpo3 U 001Ul 0030p METOA0B OOPHOBI C HUMHU
(opranuzanvoHHbIE, MPOrPAMMHO-TEXHUYECKUE U JIp.). Ob1Iue MeToasl u
CpeICTBA MOBBIICHUS] UH()OPMAIIMOHHOM 0€30MacHOCTH:
ayTeHTU(UKaus, uaeHTUGUKaIKs, KOHPUIEHIMATEHOCTh, KOHTPOJIb
[EJIOCTHOCTH JaHHBIX, KOHTPOIIb JOCTYIa, aBTOPU3AlINs, OMOMETpHUECKHe
METOJIbl. YPOBHU U CPEJCTBA AHTUBUPYCHOM 3aIIUTHI; aHTUBUPYCHBII
KOHTPOJIb MPOXOAIIero Tpaduka mpu paboTe B rI100abHBIX CETIX.

ArnmapaTtHoe
oOecrieueHue
KOMHBIOTepHBIX CUCTEM

AmnmnapaTHoe obecliedeHue KOMITBIOTEPHBIX CUCTEM

BHyTpeHHee ycTpoicTBO U IPUHIMIIBI paOOTHI BBIYMCIUTEIbHBIX CHCTEM.
MarucrpansHo-MonyabHbIN puHLIKI noctpoeHus [IK. Cxema
[Tpuncronckoit mamuHbl. [Iponece GpynkunonupoBanus IBM.
Apxutektypa komnbiotepa. [lluna ynpasnenus. CucteMHbIi OJ10K.
Muxkponpoueccopsl. O6pabdoTka koman[. B3anMoaeicTBre ¢ MaMAThIO
(IT3Y u O3Y). 3akoH Mypa. YcTpoiCTBO B OCHOBHBIE XapaKTEPUCTUKH
LEHTpaJIbHOTO Tpolieccopa. Paboyee HanpsikeHHe mpolieccopa.
Pa3psimHOCTh Ipolieccopa u pabouas TakToBas yactora. KoMriexr
cucteMHOM oruku (yuncer). Kom-namsate. [lamsate tuHaMudeckoro tuna
¢ Mpou3BoJbHOI BbIOOPKOH (DRAM). CraTnyeckas mamsTh ¢
npou3BosibHON BeIOOpKOW (SRAM). [llnaa namstu. BIOS. BuemHue
ycTpoiicTBa xpaHeHus nHpopManuu. AnmnapaTtasie nHTepQeicel. CeTeBoe
obopynoBanue. TecTupoBaHue U MpOBEPKa BIYUCIUTEIHHON TEXHUKH.

[IporpammHuoe
oOecrnieueHue
KOMITBIOTEPHBIX CHUCTEM

[TporpaMMHOe oOecTieueHuE KOMITBIOTEPHBIX CUCTEM

Kareropun nporpammuoro obecneuenus. [IpaBoBoe perynuposanue [10.
Bcerpoennoe cucremuoe 110. Onepanrionnsie cucteMbl. Bupychl,
BPEOHOCHBIE MPOrPaMMBbI U CpeACTBa 3aluThl. [IporpaMMHbIe cpencTa
ckarus naHHbIx. KommbroTepHas rpaduka.




[Ipumenenue
MIPUKJIATHOTO
MIPOTPaMMHOTO
oOecrieueHus s
peIIeHus TPaKTUYECKUX
Y WHXKEHEPHBIX 3a]1a4
CTPOUTEIILCTBA

[TpuMeHeHre MPUKIIATHOTO MPOrPAMMHOT0 00SCIICUCHUS IS PEIICHUS
MPAKTUYECKUX U MHXEHEPHBIX 3a71a4 CTPOUTEIHCTBA

[TporpamMmMHBIE CpeICTBA OCYIECTBICHHS HH(GOPMAIIMOHHBIX IIPOIIECCOB B
crpoutenbeTBe. MHPpOpMaMoOHHbBIE MOJIETN OOBEKTOB B CTPOUTEIIBCTBE.
BIM- Ttexnonoruu. Peanuzanus Ha BceX CTaausAX >KU3HEHHOTO IMKJIA
00BEKTa KAIUTATHBHOTO CTpouTEIbCTBA. ClIeMaTM3UpOBaAaHHOE
MIPUKJIAHOE MPOrpaMMHOE 00ECIICUCHHE.

OO01re cBeeHUS O CUCTEMaX aBTOMATHU3UPOBAHHOTO MMPOEKTUPOBAHNS,
crpykrypa CAIIP, ocHoBHBIC puHIUIIBI TpoekTHpoBaHus CAIIP,
CTPYKTYypa Iporiecca MpOeKTUPOBAHNS, TUTIOBBIC MapIIPYThl U IPOIICAYPHI
npoektupoBanus. Craguu u atansl npoektupoBanust CAIIP. Buast
obecrieuenuss CAIIP B ctpoutenscTBe, GyHKIIMOHATBHAS CTPYKTYpa
CAIIP, noruko-uHdopmamoHHast MoJIellb, MaTEMaTHYECKOe oOecIeueHue,
nH(popManmoHHOE 0OecIeueHre, MPOrpaMMHOE obecIieueHue,
JUHTBUCTUYECKOE oOecIieueHrne, TEXHUIECKOe 00eCIiedeHHEe, IMPaBOBOE
obecrieuenue. VIHTEIEKTyalIbHbIE BEIYMCIUTEIBHBIE TEXHOJIOTHHU B
CTPOUTEIILHOM MTPOECKTUpOBaHuH. KommnbroTepHas rpaduka B
CTPOUTEIILHOM ITPOCKTUPOBAHKH, MAIIMHHAS rpadrKa, FTeOMETPHICCKOE
MOJICIMPOBAHUE B CTPOUTEIILCTBE. ABTOMATH3AIIMS PACUCTOB
CTPOUTEIILHBIX KOHCTPYKIIMM, YUCIICHHBIC METO/IbI pacyera,
aBTOMATH3AIlUs PACUETOB CTPOUTEIILHBIX KOHCTPYKIINH. COBpEeMEHHBIC
TEXHOJIOTHH MpoeKTupoBanus, BIM - akryanpHas TeHIACHIUS B
aBTOMAaTHU3UPOBAHHOM IPOCKTUPOBAHUH, HH(POPMAIIIOHHOE
MoaenupoBanue Ha ocHoBe ['IC, npyrue coBpeMeHHbIE HalpaBJICHHUS B
3TO# 00IacTH.

OCHOBHEBIE
KOHCTPYKIIUH U
onepanu# sizbika C++

OcCHOBHBIE KOHCTPYKIIMH U orepanuu si3bika C++

Oco0eHHOCTH opraHu3aluy nporpamMMm Ha si3pike C++. CTpykTypa
nporpamMmsbl Ha si3bike C++. DTanbl co3aHust MpUIoxKeHus Ha si3bike C++.
Opranuzanus BBOJa/BbIBOJIA TAHHBIX C TIOMOIIBIO TOTOKOB. BBIBO
JIAHHBIX Ha SKpaH. BBo/ TaHHBIX ¢ SKpaHa. 3aroJioBOYHBIE (Dailib.
[TpoctpancTBa umeH. OiHOGaiIoBast OpraHu3alysi MPOrpaMM.
MHorodaiinoBas opranuszanus nporpamm. OCHOBHbBIE CHHTaKCUYECKHE
ocobenHocTH si3bika C++. Tunuszanus nanHbix. OCHOBHBIE THITBI IAHHBIX
s3pika C++. [IpeoOpa3zoBanue TumoB. OCHOBHBIE onepanuu s3bika C++.
[Tpuopurets! onepanuii si3pika C++. OCHOBHBIE MAHUITYIIATOPHI U (priaru
dbopMaTupoBaHUs.

Opranuzanus
BbryucieHuii B C++.

CtpyKTypsl 1
NepEeYUCIICHUs

Opranuzanus BeruuciaeHuil B C++. CTpyKTypbl U IEpEeUnCICHUs
Opranu3zanys BeIYMCICHUH C MOMOUIBIO IUKIOB. BUIbI 1 OCHOBHBIE
0COOCHHOCTH IUKIIOB si3bika C++. Brioxkennble mukiabl. Opranusanus
OeckoHeyHOro 1ukia. Opranu3anus BEIYUCICHUN C TTOMOIIBIO BETBICHUH.
OcHoBHbIE BUABI 1 0COOEHHOCTH BEeTBIEHUH si3bika C++. BroxkeHHbIE
BetBieHUs. Oneparop switch. Oneparopsl TPUHYIUTETHHOTO OKOHYAHHS
nukia. [TonsTue u Ha3HaYeHUe CTPYKTYP B si3bike C++. OObsBIICHUE
CTpYKTYpHI. Onpenenenue cTpykTypbl. Co3laHue CTpYKTYypHOUR
nepeMeHHo. MHuImanu3anus cTpykTypHO#l nepemenHoi. Onepanuu co
CTPYKTYPHBIMU IIepeMEeHHbIMU. [lepenaya CTpyKTypHOU NIEPEMEHHOM B
¢dyHKIMIO. BO3Bpar cCTpyKTYpHO# nepeMeHHOM U3 QyHKIIUU. BiiokeHHbIC
cTpyKTyphl. [loHATHE U Ha3HAUEeHME epeyucieHnil B si3bike C++.
OO0wbsBrienue nepeuncienus. Co3naHue nepeMeHHON EPEUNCIIIEMOTO
tumna. Onepanuu ¢ IEPEeMEHHBIMH NEPEUUCIISIEMOT0 TUIIA.
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Oynknnu B C++

®Oyukiuu B C++

OcHoBHbIe aTpuOyTHl PyHKIMH B s13b1ke C++.  Opranusanusi IporpaMm ¢
ucnonb3oBanueM pyakiuii. O6bsaBiaeHne QyHKIuu. OnpeneneHue
¢ynkunu. BezoB pynkinuu. OgHodaiiioBas opranus3anus IporpaMMBl ¢




byHkusaMu. MHOTO(aI0Bass opraHu3aius IporpaMmsbl ¢ QyHKITUSIMU.
bubnuoreunsie Gynkmuu. CriocoObl mepeayu apryMeHTOB B () YHKIIHIO.
[lepenavya aprymMmeHTOB B (DYHKIIHIO 110 3HAYCHUIO. BO3BpaT 3HaYeHHI U3
¢dbyskun. CriocoObI BO3BpaTa HECKOJIBKUX 3HAYCHUH U3 QYHKIIHH.
[Tonstue ccpuiku. OCOOSHHOCTH IPUMEHEHUs cchuloK. [lepenaua
apryMeHToB B ()YHKIUIO TIO CChUTKE. BO3BpaT 3HaueHUS U3 PYHKIIMU 110
ccouike. [leperpyska ¢yukiuii. Bioxxennsie ¢pyHkinn. PeKypcuBHbBIC
BBI30BBI (DyHKIIMN. BeTpanBaeMble pyHKIMH. APTyMEHTHI 10 YMOJTYAHUIO.
Koncrantaeie aprymeHTsl. O0aCTh BUAMMOCTH H KJIACC TTAMSITH
nepeMeHHbIX. JIokanbHbIC U TII00aTbHbBIE TIepeMeHHbIe. | 'eHepanus
ciyuaitabix yrcen B C++. JissmOaa-dyaxnun B sizbike C++. CocTaBHBIE
yacTu JsM01a-BeipaxeHus. Bei3oB nsm61a-Beipaxenus. Bioxennoe
nasmOa-BeIpaxenue. JlocTym K nepeMeHHbIM. 3aXBaT BHEITHUX
nepeMeHHbIX. Makpocsl B a3bike C++. OcoOeHHOCTH CUHTAaKCHUCA.
Oco0eHHOCTH TPUMEHEHUS.
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Maccusbl. CTpokmu.
PerynspHblie BeIpakeHUs

MaccuBbl. CTpoku. Peryisipabie BhIpaKeHUS

OnnomepHble MaccuBbl. OCOOCHHOCTH PaOOTHI C MacCHBaMU B si3bike C++.
OO0BbsBiIeHNEe MaccuBa. Munimanu3amnusa MaccuBa. BeruucieHue
pasMmepHOCTH MaccuBa. CriocoObI repedopa JIEMEHTOB MacCHBa.
MHuoromMepHbie MaccuBbl. OCOOEHHOCTH CO3AaHUs U MHUITUATU3AIIUH.
Beruucienre nponyimeHHON pa3MepHOCTH. [lepenaya MacCMBOB B
GyHKIHMIO. MacCHBBI CTPYKTYPHBIX TIEpeMEeHHBIX. OCHOBHBIE THUITBI CTPOK
B si3bike C++. Maunuanu3anus ctpok. [lepeMeHHbIe 1 KOHCTaHTHBIC
ctpoku. BeiBoa ctpok. CunThiBaHUE CTPOK C npodenamMu. CUUTHIBAHHE
HeCKoJbKHX cTpok. KonupoBanue crpok. KoHkaTeHaIus CTpokK.
CpaBHeHHE CTPOK. MaccuBbI CTPOK. PerynspHbie BRIpaXKCHHS B S3bIKE
C++. OcnoBnHoe HazHaueHue. OCHOBHBIE MeTaCUMBOJILI. OCHOBHEIE
GyHKIMH 1 pabOThI ¢ PETYISIPHBIMU BhIpaKeHUSAMU. VIcronbp3oBaHue
CTaHJAPTHBIX CUMBOJIOB B PETyJISIPHBIX BBIpaKEeHHIX. VIcroap30Banme
CIIeIIMaIbHBIX CUMBOJIOB B PETYIISIPHBIX BhIpakeHUsAX. Mcnonb3oBanme
KOMOMHAIIAH I11a010HOB.
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Ykazarenu.
JlnHamMuyeckue
MaCCHUBBI

Vkazarenu. J[nHaMU4eCKUE MaCCHBBI

[Tonstue agpeca. [lonyuenne aapeca. [lonstue ykazarens. Jloctyn k
nepeMeHHO 1Mo ykazaTento. AnpecHas apudmerrnka. KoncraHTHbIe
yKazaresd. YKa3aTelau Ha KOHCTaHTy. YKa3aTenu Ha yka3arend. [lepemaua
apryMeHTOB B (DYHKIIHIO IO YKa3aTeto. Y Ka3areiab Ha GyHKIH0. Bei3oB
¢GyHKIIMM yepe3 ykaszaTelnb. JJoCTyn K 2leMeHTaM MaccuBa uepes
ykazarenb. [lepenaua maccuBoB B QyHKLIMIO Uepe3 yKazaresb. Brinenenue
TuHaMuueckon rmamste. Onepaiuu NEW. OcBOOOXKIeHNE JUHAMUYECKON
namsti. Onepanus delete. OgHOMEpHBIC TMHAMUYECKUE MACCUBBI.
MHoromepHble TuHaMU4ecKre MaccuBbl. CTPOKU KaK MacCUBbI CHUMBOJIOB.
Pabora co ctpokamu uepes ykaszarenu. [lepegaua cTpok B (GyHKIUIO 1O
ykazarenmo. Maccusbl cTpok. JlnHamMudeckuit MaccuB char-cTpok.
JluHaMHYeCKU MacCHB CTPOK THIIa String.
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OCHOBHEBIE
KOHCTPYKITUU U TUITBI
JaHHBIX si3bIKa Python

OcHOBHBIEC KOHCTPYKIIMH M THIIbI JaHHBIX si3bIKa Python

CtpykTypa nporpamMmmsl Ha si3bike Python. OCHOBHBIC CHHTaKCHUYECKHE
ocobeHHoCTH si3bika Python. KoncospHBIN BBO/BRIBO JaHHBIX B Python.
dopmaTrpoBaHue BeIBOAA. THIIBI JaHHBIX B s3bIke Python. M3mensiembie u
HeusMeHsieMble TuIibl. [IpoBepka TunoB nanubIx. [IpeoOpa3oBaHue THUITOB.
Pabora ¢ nepemennsiMu B Python. I'pynmnoBoe nprcBanBaHue.
[To3unnoHHOE MPHCBauBaHUE.
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OcHoBHBbIE OTIeparu
s3pika Python

OcHoBHBIE omepaluu si3bika Python

OcHoBHBIE omepaluy si3pika Python. Apudmerndeckue onepanuu.
ApudmeTrndeckne onepaiuu ¢ npucBauBanueM. Onepanuu cCpaBHEHUS.
Jloruueckue onepanuu. YcioBHOE (TepHAapHOE) BeIpaxeHue. Oneparuu




pu paboTe ¢ mocieoBaTenbHOCTIMH. [IprHOpHUTeTH Onepanuii B S3bIKe
Python. Opranu3anus BeraucieHuii B s3bike Python. OcHoBHBIC BUIBI
nukioB. KirroueBoe ciioBo pass. YciioBHbIe onepatopbl. OcoOeHHOCTH
paboThI ¢ unciamu B si3bike Python. Berpoenubie GyHKIMN ¥ METOIBI JIJIs
paboThI ¢ unciamu. Moayns math. Matematudeckue GyHKIUH.
['eneparnus cnydaitabix uncen B Python. moxyns random. CumBosibHbIE
BeruncacHus B Python. Tlpocreiimas rpaduka B Python. bubanoreka
SymPy.
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OCHOBHBIE O0BLEKTEI
s3b1ka Python.
Oynkiuu. Moaynu

OcHoBHbBIEC 00BEKTHI s13b1Ka Python. ®yukmu. Moaynu

OcHoBHbBIE THITBI 00BEKTOB s13b1ka Python. Crincku. OCHOBHBIE OIIepaIiy
co cnuckaMu. ['eHepaTopsl CIMCKOB U BbIpaKEHUA-TeHepaTopbl. DyHKIHU
map(), zip(), filter() u reduce(). loGaBicHEe U yaaaCHHE SJIEMEHTOB
cnucka. [Touck anemenToB B criucke. [lepeBopaunBanue u
MepeMenInBaHue crucka. BeiOOp 37IEMEHTOB CITMCKA CITyYaifHBIM 00pa3oMm.
CoprupoBka crircka. Koprexxu. OCHOBHBIC OIepaliiy ¢ KOPTEKAMU.
MuoxecTtBa. OCHOBHBIE Ollepalliy CO MHOKeCTBaMHU. I enepaTopsl
MHOXkecTB. CrioBapu. OCHOBHBIE ONIEpaIlu CO CIoBapsiMu. [ 'eHepaTopbl
cioBapeit. Jlnamazonsl. Pabora ¢ ¢pyakiusamu B si3pike Python. Coszmanue
¢dbyakuu. BeoB pynknuun. [lepenada apryMeHTOB B ()yHKITHUIO.
HeoOs3arensHbie aprymeHTsl GyHKIHH. [lepeMeHHOE 9nciIo apryMeHTOB
¢dbyakuu. Bo3Bpar HeCKONIBKUX 3HAUCHUH U3 QyHKIMH. JIsiMOma-hyHKIIuN
B si3b1ke Python. ®yukiuun-reneparopsl. JIekopaTopbl PyHKIIHIA.
JlokanbHbIC U TII00ATBHBIC TIepeMeHHbIe. Broxkennbie Gpyakunu. Moynu
Python. MucTpyknus import. Uactpykuus from.

5.2. IlpakTudeckue 3aHsITHs

HaumenoBanue pasziena

pJa\fﬂ U TEMBI MIPAKTHYECKUX HaumeHnoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHATUN

ITouck nndopmanuu. Ber6op nHpopMaMoOHHBIX PeCypCcoOB, COAECPIKALINX
penieBaHTHYIO MH(OPMAIUIO O 331aHHOM 00BEKTe
ITouckoBsle 3anpocsl. Bujiel 3ampocoB (MHGOPMaLMOHHBIE,
TPaH3aKIMOHHbIE, KOMMEPYECKHE), 3aBUCUMOCTh 3alPOCOB OT
HACEJICHHbBIX MYHKTOB ('€03aBUCHMBIE U T€OHE3aBHCHMBIE 3aIIPOCHI).

Cucremubiii mogxon, | OMEPaToOps 3ampocoB (OmepaTopsl YTOYHEHHUS « !, omepaTop rpyniupoBKY

KPHTHYCCKHIT aHATH3 1 (|, omeparopsl no6aBIeHUS + U UCKITIOUEHHS -, oniepaTop *).

1 cunTes nadopMaruy. | HACTPOHKH MOKMCKA: BHICTABICHHE PETHOHA, BOSMOXKHOCTh OTKJIFOUCHHS
Uudopmarika u MEePCOHAIBHOI0 MOUCKA, MOJKI0YeHHE 0€3011acCHOr0 ONCKa, HACTPOoiiKa
HH(pOPMALMOHHBIC 0TOOpakeHHsI pe3yIbTaTOB MOMCKA.
TeXHOJIOHH ITouckossie cuctemsl Sunexc u Google.

ITouck B 35ekTpoHHOM KaTanore Poccuiickoii HallmoOHAIBHOM OMOIMOTEKH.
Pabora u nouck B npodeccuonanbHoil 0aze nanHbix Koncymnsrantlltoc.
Br100op onTuManbHbBIX METOJIOB MTOUCKA U 0TOOpa HHPOPMALIUH B
COOTBETCTBHUHM C ITOCTABJIEHHOM 3a/1a4yei.
O6paboTka u xpanenue nHpopmanuu. [ IpumeHenue NpuKIAIHOTO
IPOrpaMMHOTr0 obecrieueHus I pa3paboTKu U 0POPMIICHHS
TEXHUUYECKOM TOKyMEHTallUU. TeKCTOBbIE PEJaKTOPHI

Iporeccs 1 Metonsr | POpMaTHpoBaHue 10KymMeHTa. Pepakruposanue popmyi. Pabora ¢

roucka, coopa, tabnuuamu. ['paduueckuii penakrop.
2 | o6paborku, nepenaun u |lIepBUYHBIC HACTPONKY [TAPaMETPOB IIEYaTHOrO JOoKyMeHTa. Co3naHue

XpaHeHus: nHpopMaluu
U JaHHBIX

KOJIOHTUTYJIOB U Hymepanus ctpanull. Co3ganue cHocok. Pabora ¢
O0ydepom oOmena. BBoj crienmaibHBIX M MPOU3BOIBHBIX CUMBOJIOB.
dopmarupoBanue cuMBojioB. DopmaTupoBanue ad3ares. TaOymsiusi.
Coznanne Tabaui. BBog MaTeMaTHYECKUX BBIPAKEHUM C TIOMOIIIBIO
penaktopa ¢opmyi. Co3ganue ctuieit. Hymeparus u MapkupoBka




a63aneB. Co3ganue ornaBieHus. [IoMCK peryIsipHBIX BRIpKEHUN B
nokymente. CoxpaHeHHe JOKyMeHTa B pasnuuHbix Gopmarax (RTF, TXT,
PDF u np.).

Oo6pabotka u xpanenue nadopMmaryn. [IpuMeHeHNe PUKITATHOTO
porpaMMHOTO obecrieueHus 111 00padOTKH M aHaIM3a HHGOPMALIHH.
PaboTa ¢ 3neKkTpoHHBIMH TaOIUIIAMU

Co3aHue 31eKTPOHHOM TaOIHUIIBl. AOCOIOTHAS M OTHOCHTEIbHAS
anpecanusi. DyHKIMK ANIEKTPOHHBIX Tabmi. dopmaTrpoBaHue TaOIHII.

NH}pOpMaLHOHHbIE BosmoskHocTu ycnmoBHoro hopmaTupoBanus. [IpoBepka maHHBIX.
CHCTEMEI M Cnioco06sI BBOJ1a U (hOpMATUPOBAHKS TEKCTOBBIX U YMCIIOBBIX TaHHBIX B
HHPOPMALOHHAS tabnuiel. BBoa popmyn B ssueliku Tabauibl. ABTO3aMOJIHEHHE YUCIaMU U
6e30MacHOCTh dbopmynamu. CtannapTHbie QyHKIIUU. AOCOTIOTHBIE M OTHOCUTEIBHBIC
cceuiku. [loctpoenue nuarpamm u rpadukos. [ToaroroBka Tabmui K
BBIBOJIY Ha I€YaTh.
NmriopT TekcToBOTO haiiia B 3JIEKTPOHHYIO Tabymily. BeTaBka TEKCTOBOTO
JIOKYMEHTA B JICKTPOHHYIO Ta0iuily. CoxpaHeHHUE dJICKTPOHHBIX TaOIHI] B
npyrom dopmare (TXT, CSV, PDF u ap.).
I/IH(bOpMaHI/IOHHBIe HpI/IMeHeHI/IC IIPUKJIAAHOIO IIPOrpaMMHOI'O o0ecrieueHus JJIA ITIOHUCKaA,
CHCTEMEI | 0TOOpa U CHCTEMAaTHU3alNK HH(OPMAILITH
nH OpMAaIMOHHAS Pabora co cickamu ganubix. Co3maHue CBOIHBIX TaOJIHI]
0€e30MacHOCTEL YHpaBHCHHe CIIMCKaMH B :')HGKTPOHHOI\/JI Ta0IHIIE.
[TpuMeHeHre MPUKIIATHOrO IPOrPAMMHOr0 00eCIIeUCHUS I 00pabOTKH
AmnmaparHoe OOJIBIIINX MacCHMBOB HH(MOpMaIUn
obecreyeHue OnHoBpeMeHHas paboTa ¢ HECKOJIBKUMU 3JICKTPOHHBIMH TaOIHIIAMU.

KOMIIBOTCPHBIX CUCTEM

KoHcomunanusg 1aHHBIX.
VYrpasneHnue criuckamMu B 3JIEKTPOHHOU TabJuIIe.

[IporpammHuoe
obecrnieueHue
KOMITBIOTEPHBIX CUCTEM

[TpruMeHeHrne TPUKIIATHOTO MPOTPAMMHOTO 00SCTICUCHUS IS TTOMCKA,
W3BJICUCHUS U 00PAOOTKU JaHHBIX

3a1aur MHO)KECTBEHHOTO BbIOOpa. DYHKIIMK TOPH3OHTAIBLHOTO U
BEPTHKAIBHOTO TIPOCMOTpPA

N3yuenne BO3MOXKHOCTEH 3JIEKTPOHHBIX TAOIHI] O paboTe ¢ OJI0KaMu
JAHHBIX, 3aKPEIUICHUE HABBIKOB UCIIOJE30BAHUS YCIOBHOTO
dbopmatupoBanus. Mcrnonap3oBanue QyHKIHA BEPTHKATBHOTO U
TOPU30HTAIILHOTO MTPOCMOTPA i 00paOOTKU JAHHBIX B SJIEKTPOHHBIX
TabnuIax.

IIpumenenue
MIPUKJIATHOTO
MIPOTPaMMHOTO
obecnieueHUs s
peIIeHUs TPaKTHYECKUX
Y MHXKEHEPHBIX 33J1a4

Pa3paboTka anropuTMoB pelieHHs MOCTaBICHHBIX 3a/1a4

CocraBnenue nporpaMMmsbl Ha si3bike VBA mpu moMoru Makpocos.
O06paboTka nHGOpPMAIMK U3 BHEITHUX UCTOYHUKOB. Y CKOPEHHUE U
ONTUMU3ALIMS PACYETOB.

ABTOMaTH3a1MA 33/1a4 C TOMOILbIO MaKpOCOB ABTOMAaTHY€ECKas 3aMKCh
KOMaH]I B 2JICKTPOHHOM TabmuIle.

CTPOUTEIILCTBA
[TprMeHeHne NpUKIaIHOTO TPOrPAMMHOTO 00eCTIeUeHHs I PeLICHUS
IIpumenenne
IIPaKTUYECKUX 3a1a4
MIPUKIIaTHOT
PHKITAHOTO [TpuHIMIB pabOTH C MACCUBaMU B 3JIEKTPOHHBIX Tabnuuax. Pemenue
IIPOTPaMMHOI0

oOecrieueHust IJIst
peI_HeHI/IH HpaKTI/IquKI/IX
158 I/IH)KeHepHI)IX 3aaa4
CTPOUTEIIbCTBA

CUCTEM JIMHEIHBIX anreOpanyecKux ypaBHEHHUH U BHIYHUCIICHHUE
KBaJIpaTUYHOM (OPMBI CPEICTBAMU 3JIEKTPOHHBIX TAOJIHUII.




5.3. JJaboparopHbie pabOThI

Ne
pasn

HaumenoBanue pazuena
Y TEMBI JTa0OPaTOPHBIX
paboT

HaumeHoBaHue U cofiep:kaHue J1abopaTOPHBIX padoT

OcHOBHBIE
KOHCTPYKLHH U
onepanui sizpika C++

OCHOBHBIE KOHCTPYKIIMH U orepanuu si3bika C++

OcoOenHocTy opraHu3aiuu nporpamm Ha sizbike C++. CTpykTypa
MporpaMmsl Ha si3bike C++. DTanbl CO31aHus NPUITOKEHUS Ha si3bike C++.
Opranu3zanys BBOJa/BbIBO/IA IaHHBIX C TIOMOIIIBIO TOTOKOB. BbIBOA
JAHHBIX Ha 9KpaH. BBoJ AaHHBIX ¢ SKpaHa. 3aroioBOYHbIE (DaIIbI.
IIpoctpancTBa nMeH. CoCTaBIEHHUE POIPAMM.

OcHOBHEBIE
KOHCTPYKIUHU U
onepanuu s3bika C++

OcHOBHbBIE KOHCTPYKIIUH U orepanuu s3bika C++

OnnodaiinoBas opranuzanus nporpamm. MHorodaitiioBas opranu3anus
nporpamMM. OCHOBHbIE CHHTAaKCHYECKHE 0COOCHHOCTH si3blka C++.
Tunuzanus nanabix. OCHOBHBIE TUIIBI IaHHBIX si3bIKa CH++.
[IpeoOpazoBanue TumoB. OCHOBHEIE ornepaiuu s3bika C++. [IpropuTeTs
onepanuii s3pika C++. OCHOBHBIE MAaHUNYJISATOPHI U (iaru
dopmatupoBanus. CocTaBieHue Nporpamm.

Opranuzanus
BbIyuciIeHud B C++.

CTpyKTypBl U
NIEPEYHCIICHUS

Opranuzanus BeruuciaeHuit B C++. CTpyKTypbl U TIEpEUnCICHUs
Opranu3zanus BBIYUCICHUH C TOMOIIBIO IUKIJIOB. BUIbI 1 OCHOBHBIE
0COOEHHOCTH IUKJIIOB si3bika C++. BiioxkenHblie 1ukiibl. OpraHuzamus
OeckoHewHOro ITuKiIa. OpraHu3amnus BEIYUCISHUHN ¢ TOMOIIBIO BETBICHUM.
OcHOBHBIE BUBI U OCOOCHHOCTH BETBIICHUH si3bika C++. BroskeHHbIe
BeTBiieHus. Oneparop sSwitch. Omneparops! MPUHYIUTEILHOTO OKOHYAHHUS
nukia. CocTaBlieHUE MPOTrpamM.

Opranuzanus
BeaucieHuit B C++.

CTpyKTYpBI U
NIePEYHCICHUS

Opranuzanus BeruuciaeHuit B C++. CTpyKTypbl U TIEpEUnCICHUs

[TonsiTue n Ha3HAUEHUE CTPYKTYP B si3bike C++. OObsIBICHUE CTPYKTYPBHI.
Onpenenenne cTpyKTypbl. Co3/1aHHE CTPYKTYPHOU MEPEMEHHOM.
Nuunmanuzanus CTpyKTypHOM nepeMeHHon. Onepaiuu co CTpyKTypPHBIMU
nepeMeHHbIMU. [lepenaya cTpyKTypHOU IEpEMEHHON B (PYHKIIHIO.
BosBpar cTpykTypHOil nepeMeHHOM 13 GyHKIMU. Biio)kKeHHbIE CTPYKTYPBI.
[TonsiTue n Ha3HaYeHHE nepeunciennil B s3bike C++. O0bsABICHME
nepeuucienus. CoznaHue nepeMeHHon nepevuciseMoro tuna. Onepanuu
C IepeMeHHbIMHU Nepeuuncisiemoro tuna. CoctaBieHUE MPOrpamm.
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Oynknuu B C++

Oyukun B C++

OcHoBHble aTpuOyThl PyHKIMI B A3bIke C++.  OpraHuzanus nporpamm c
ucrnonb3zoBanueM Qpynkiuit. O0bsBiaeHue pyHkiuu. OnpeneneHne
¢byskun. BozoB ¢pynkiuu. OnHodaiiinoBas opranu3anus IporpaMMBl C
¢yHkusamMu. MHorogainoBas oprauu3aus IporpaMmbl ¢ GYHKITUSIMHU.
bubnuoteunsie pyrkunu. CriocoOsI nepegaun apryMeHToOB B (PYHKITHIO.
[lepenada apryMeHTOB B (PyHKITHIO 110 3HaUeHUI0. Bo3BpaT 3HaueHuii u3
¢yskun. CrnocoObl BO3BpaTa HECKOJIBKUX 3HAYEHUH U3 QYHKIIUH.
[Tonsitne cepuiku. OCOOEHHOCTH TPUMEHEHUS CChUTOK. [lepenaua
apryMeHToB B ()YHKIUIO MO cchliike. Bo3BpaT 3HaueHUs U3 PyHKIMHU 1O
ccpiike. CocTaBiieHre Iporpamm.
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Oynkuuu B C++

Oynknnu B C++

[Teperpyska ¢pyakumii. Bioxenusie pyHkIun. PekypcuBHbBIE BEI30BbI
¢byukuuil. BerpauBaemblie GyHKUINN. APTyMEHTHI 10 YMOJTYaHHUIO.
Koncrantnsle aprymenTsl. O651acTh BUAMMOCTH U KJIACC TAMSTH
nepeMeHHbIX. JIokanbHbIe U rI00anbHble TepeMeHHbIe. [ 'enepanus
cinydaifHbIx yucen B C++. JIam6aa-¢pyukuuu B si3pike C++. CocraBHbIE
yacTu JsMO1a-BeIpaxeHus. Bei30B nsim0O1a-Beipaxenus. BioxxenHoe
MO 1a-BeIpaxenue. JlocTyn K nepeMeHHbIM. 3aXBaT BHEIIHUX
nepemMeHHbIX. Makpocsl B s13b1ke C++. CocTaBlleHHE POTPaMM.




11

Maccusbl. CTpoku.
PerynsipHblie BoIpakeHUs

Maccussbl. Ctpoku. PeryinsipHbie BbIpakeHuUs

Onnomepubie MaccuBbl. OCOOEHHOCTH Pa0OTHI C MacCUBaMU B si3bike C++.
OOwbsBieHne MaccuBa. HUIIMAnM3aus MaccuBa. Beraucinenue
pa3MepHocTH MaccuBa. CriocoObI mepedopa IIEeMEHTOB MacCHBa.
MHuoromepHbie MaccuBbl. OCOOCHHOCTH CO3/IaHUS M MHUIIHATU3AIHH.
Brrunciienue nponyieHHoi pazMepHocTd. llepegaua maccuBoB B
¢dbyHKIII0. MacCcuBBI CTPYKTYPHBIX TiepeMeHHBIX. CocTaBiieHne
porpamm.
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Maccusbl. CTpoku.
PerynsipHble BoIpakeHUs

Maccussl. Ctpoku. Peryinsipabie BbIpaskeHUs

OcHOBHbIE TUIIBI CTPOK B si3bike C++. MHUIIManu3anus cTpox.
[lepemenHbIe 1 KOHCTaHTHBIE CTPOKU. BbIBOA cTpoK. CUUTHIBAHUE CTPOK C
npoOenamu. CuUThIBAaHUE HECKOJIBKHUX CTPOK. KonupoBanue cTpoxk.
Kounkarenanus ctpok. CpaBHeHue cTpok. MaccuBsl cTpok. PeryinspHbie
BbIpakeHus B si3bike C++. OcHOBHOE Ha3HaueHHe. OCHOBHBIC
MeTacUMBOJIBL. OCHOBHBIC (DYHKITUH JIJIS1 pa0OTHI C PETyISIPHBIMU
BbIpaKeHUsIMU. Vcnionib3oBaHue CTaHAAPTHBIX CUMBOJIOB B PETYJISIPHBIX
BhIpaKeHMsIX. VCroap30BaHNe ClIEIUMAIbHBIX CUMBOJIOB B PETYIISIPHBIX
BhIpakeHusX. Mcnonap3oBanne komOuHanmii mabinonoB. CocraBiieHue
porpamm.

12

Ykazarenu.
JAuHamuueckue
MaCCHBBI

Vka3zarenu. JluHaMU4eCKUEe MACCUBBI

ITonstue angpeca. Ilonydenue aapeca. [lonsitue ykazarens. JlocTy k
IIePEMEHHOM 10 yKa3zaTeno. AnpecHas apudmerrka. KoHcTaHTHBIC
yKazaTeld. YKa3aTelu Ha KOHCTaHTy. YKazareilu Ha ykazarenu. [lepegaua
apryMeHTOB B (DYHKITUIO TI0 YKa3aTero. YKa3aTesb Ha (yHKIUIO. Bei30B
dbyHKIMM yepe3 yKazarelb. JlocTyn K ajeMeHTaM MaccrBa uepes
ykasarenb. [lepenaua MmaccuBoB B (DYHKIIHIO Yepe3 yKa3aTeb.
CocraBieHue nporpamm.
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Yxkazarenu.
JlnHamMuyeckue
MaCCHUBBI

Vkazarenu. JlnHaMUYeCKUE MacCCHBBI

Brinenenue nunamudeckoi namsitu. Oneparuu NeW. OcBoOokIeHIE
nuHamMudeckoit mamstu. Onepanus delete. OqHOMEpHBIC TMHAMHYECKHC
MaccuBbl. MHOroMepHbIe JUHaAMHUeCKHe MacCUBBL. CTPOKH KaK MaCCHUBBI
cuMBoJIOB. PaboTa co ctpokamu uepe3 ykazatenu. [lepenada ctpok B
GyHKIHIO MO yKa3zaTento. MaccuBsl cTpok. IuHamuueckuii Mmaccus char-
cTpok. JluHaMudeckuit MaccuB cTpok tuna String. CocraBiieHue
POrPaMM.
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OCHOBHEBIE
KOHCTPYKIIUH U THITBI
JaHHBIX s3bIKa Python

OcHOBHBIE KOHCTPYKIIMH M THIIBI JaHHBIX s13b1Ka Python

Crpykrypa nporpammel Ha si3bike Python. OcHOBHBIE CHHTAKCHYECKHE
ocobennoctH s361ka Python. KoHcospHBIM BBOA/BEIBO AaHHBIX B Python.
®opmatupoBanue BeiBoAa. COCTaBICHHUE TPOTPaAMM.
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OCHOBHEBIE
KOHCTPYKITUU U TUITBI
JaHHBIX si3bIKa Python

OCHOBHbIE KOHCTPYKIIUH M THITbI JaHHBIX sA3bIka Python

OcHoBHbIe omnepalu s36ika Python. Apudmernyeckue oneparum.
ApudnmeTrndeckne onepaiuu ¢ npucBanBanueM. Omneparuu cpaBHEHUSI.
Jlorudeckue onepanuu. Y cioBHOE (TepHapHOE) BhipakeHue. Oneparuu
npu paboTe ¢ mocneaoBarenbHOCTAMU. [IpHOpHUTETH Onepanuii B S3bIKe
Python. CocraBnenue mporpamm.
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OCHOBHBIE Ollepaluu
s3bpika Python

OcHoOBHBIE oreparuu s3pika Python

OcHoBHbIe onepaluu s3pika Python. Apudmerndeckue onepau.
Apudmerndeckue oneparun ¢ npucBanBanreM. Onepanuu CpaBHEHNUS.
Jlormueckue onepanuu. Y cioBHOe (TepHapHOE) BhIpaxkeHue. Onepaiuu
pHu paboTe C MOCIeA0BATENBHOCTAMHI. [[pUOPHUTETHI Omepalnii B sI3bIKE
Python. CocTaBnenue mporpamm.
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OcHoBHBbIE OTeparu
si3p1ka Python

OcHoBHBIE oreparu s3pika Python
Opranu3anus BeIYUCICHHH B sA3bIke Python. OcHOBHBIE BUIBI IUKJIOB.
KiroueBoe cioBo pass. YcioBHbie onepaTtopbl. OcCOOEHHOCTH pabOTHI €




yuciaaMu B si3bike Python. BeTpoeHHbie GyHKIIMY U METOIBI 7151 paOOTHI C
gyuciaamu. Moayie math. Matematudeckue Gyukiuu. ['eHepanus
ciyyaitabix yucen B Python. moayns random. CuMBOJIbHBIE BHIYHUCIICHUS B
Python. ITpocretinias rpaduka B Python. bu6munorexka SymPy.
CocraBiieHue nporpamm.
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OcHoBHbBIE OOBEKTHI
s3b1ka Python.
®yukiuu. Moaynu

OcHoBHbIE 00BEKTHI s1361Ka Python. ®yukuuu. Moaynu

OcHoBHbIE THITBI 00bEKTOB s13bika Python. Criricku. OCHOBHBIE OTepauu
CO CIUCKaMU. ['eHepaTophl CIMCKOB U BhIpaKeHUs-TeHepatopbl. yHKIUN
map(), zip(), filter() u reduce(). JlobaBieHue U yaaacHHE IEMEHTOB
cnucka. [Touck anementoB B cincke. [lepeBopaunBanue u
nepeMennBanue cnucka. BolOop 371eMEHTOB CIIUCKA CITy4aiiHBIM 00pa3oM.
Coprtuposka crnucka. Kopresxxu. OCHOBHBIE OIepaliu ¢ KOpTexKamHu.
MmuoskectBa. OCHOBHBIE ONIEpallUK CO MHOXKECTBaMU. [ 'eHepaTopbl
MHOkecTB. CioBapu. OCHOBHBIE ONEPALIUU CO CIOBapsIMU. | eHepaTopbl
cnoBapeit. Jlnanazonsl. CocTaBiieHHE TPOTPAMM.
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OcCHOBHBIE 00BEKTBI
s3p1ka Python.
Oynkiuu. Moaynu

OcHoBHbBIEC 00BEKTHI s13b1Ka Python. ®yukumu. Moaynu

Pab6ora ¢ ¢pyukuusmu B si3eike Python. Co3znanue ¢pyakiun. Beizos
¢ynkuuun. [Tepenava aprymenToB B pyHkIno0. HeoOs3aTenbHbIe
apryMmeHThl pyukmnun. [lepeMenHoe yuciio apryMeHToB ¢pyHKIuu. Bo3par
HECKOJIbKUX 3HaYeHUH u3 GyHKImH. JIssmMOaa-hyHKiuu B s3bike Python.
OyHkuu-reHeparopsl. Jlekoparopsl pyHkiuii. JIokaibHbIE U TI00AIBHBIE
nepemeHHbIe. Bioxennsie pyakiun. Moaynu Python. MuacTpyKiust
import. Uuctpykiwst from. CocraBieHue mporpamm.

5.4. CamocTosTenbHas paboTa 00y4aronmxcs

Ne | HaumeHoBaHue pasjena N
ConeprkaHre caMOCTOSTEIbHON paboThI
pasn| AMCHUIUIMHBI U TEMBI
Cucremusbiii mogxon, | CUCTEMHBIN OAXOA, KPUTUUECKUIN aHAIN3 U CUHTE3 MH(OpMALIUY.
kputhdeckuii ananns n | UHpopmaTuka u uadopmanuonnsie Texnonoruu. Meropus passurus
1 cuHTe3 HH(GOpPMaNUK. | BBIYMCIUTENLHOM TEXHUKH U COBPEMEHHBIE TUIIBI KOMITLIOTEPHBIX CHCTEM
HudopmaTrka u N3ydenue marepuaiia; moAroToBKa K MpakTUYECKUM 3aHATUSIM U
nHGOPMAIIMOHHBIE TECTUPOBAHUIO.
TEXHOJIOTUU
ITpomeccs! u MeTonsl | IIPOLECCHI B METO/IBI TOKCKA, cbopa, 00paboOTKH, Mepeau ¥ XpaHESHUs
ITOMUCKA, cﬁopa’ HH(bOpMaHHH U JaHHBIX
2 | oOpaboTkH, Iepesaun u
xpanenus uHpopmanuu | VI3ydenne Marepuana; moAroToBKa K NPAaKTUYECKUM 3aHATUAM M
M TaHHBIX TECTUPOBAHUIO.
Nupopmanronnsie cucreMsl 1 HHpopManoHHas 0e3onacHocTh. ba3zoBbie
Wrgopmanmonnbe MOHATHS UH(POPMAITMOHHBIX TEXHOJIOTUIM U CUCTEM B OpTaHHU3aIUN
3 CHCTCMBI 1 N3yuenne marepuana; moAroToBKa K MpakKTUYECKUM 3aHATHSM U
HH(OpMALHOHHAs TECTUPOBAHUIO.
0€e30I1acHOCTE
AnmaparHoe ArmnmapatHoe o0ecredeHrue KOMITbIOTEPHBIX CHCTEM
4 o0OecIrieyeHue I/I3yquI/Ie MaTepualia; MOATOTOBKA K MPAKTHYCCKUM 3aHITHAM U
KOMIBIOTEPHBIX cUCTEM | TECCTUPOBAHUIO.
ITporpamMmmHOe [TporpammHoOe oOecrieueHre KOMITbIOTEPHBIX CUCTEM
5 ob6ecrieucHue N3ydenue marepuala; moAroToBKa K MpakTHYECKUM 3aHATUSIM U
KOMIIBIOTEPHBIX cUcTeM | TECTUPOBAHUIO.
Tprmererue [IpuMeHeHHe MPUKIIATHOTO IPOrPAMMHOT0 00ECIICUCHUS IS PEIICHUS
5 MPHKTAHOTO MPAaKTUYECKUX U MHKEHEPHBIX 3aJ1a4 CTPOUTEILCTBA
HPOrPAMMHOTO N3ydenue marepuaiia; moJAroToBKa K MPakTUYECKUM 3aHSATUIM U

oOecrieueHus s

TECTUPOBAHUIO.




PCLICHUA MMPAKTUYICCKUX
M MH)KCHCPHBLIX 3a1a4

CTPOUTENHCTBA
OCHOBHBIE OCHOBHBIE KOHCTPYKIIMH U orepanuu si3bika C++
8 KOHCTPYKIIMHU U W3yueHnue maTepuana; moAroToBKa K JlabopaTOpHbIM paboTaM U
onepauuu si3pika C++ | TCCTUPOBAHUIO.
Opranuzanus Opranuzanus BeraucieHuid B C++. CTpyKTypbl U NTEpEUUCICHUS
9 Bbiuncienuit B C++. |M3ydeHue maTepuana; moAroToBka K JiabopaTopHbIM paboTaM U
CtpyKTypBl U TECTUPOBAHUIO.
MIEpPEUUCIICHUS
®ynukiuu B C++
10 ®dyukuuu B C++ W3ydeHnne maTepuana; moAroToBKa K JIabopaTOpHBIM paboTaM 1
TECTUPOBAHUIO.
Maccusbl. CTpoku. Perynsipabie BoIpaKeHUs
Maccusbl. CTpokw. )
11 p W3ydeHnue maTepuana; MoAroToBKa K JlabopaTOpHbIM paboTaM U
€TyJISPHBIC BLIPAKEHUA | pocrymopaniio.
Vkasarenu. VYkazarenu. J[uHaMuuecKkrue MacCUBBI
12 JIuHAMHYECKHUE W3ydeHue maTepuana; moAroToBKa K JlabopaTOpHbIM paboTaM 1
MAaCCHUBBI TCCTHUPOBAHUIO.
OCHOBHBIE OcHOBHbBIC KOHCTPYKIIUHU M THITBI JAHHBIX si3bIKa Python
13 | xoncrpykumu u Tumsr | MI3ydeHne matepuana; moAroToBKa K JabOpaTopHeIM paboTaM u
JaHHBIX s3bIKa Python | TECTUPOBAHUIO.
o OcHoBHbIE orepaiuu si3pika Python
14 CHOBHHGPOHEpaHHH N3yuenune marepuana; moAroToBka K 1ab0paTopHbIM paboTam U
AsbiKka Python TECTUPOBAHUIO.
OCHOBHBIE 0OBEKTBI OcHoBHBIE 00BEKTHI s1361Ka Python. ®yukuuu. Mogynu
15 a3bIka Python. W3ydeHue maTepuana; MoAroToBKa K JlabopaTOpHBIM paboTaM 1

Oynkunn. Moaynu

TCCTUPOBAHUIO.




6. MeToauuecKkue MaTepUAaJbl JJIsl CAMOCTOSITEILHOI PadoThl 00yYAIOIIMXCS MO UCHHUILINHE
(Moay110)

[TporpaMMoii TUCIUTUIHHBI TPEyCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATUH, HA KOTOPBIX Aa€TCs
OCHOBHOI CHCTEMaTHU3WPOBAHHBIN MaTepHall, a TAK)Ke MIPAKTHUECKUX U Ta0OPATOPHBIX 3aHITHIA,
MPEIOJIaraoIINX 3aKPEIUICHNEe U3YIEHHOTO MaTepraia U (OpMUPOBaHUE y 00YJArOIINXCS HEOOXOTUMBIX
3HaHUM, YMEHUH U HaBBIKOB. KpoMe TOro, BaKHEMIIIMM ATAIlIOM U3YyYECHUS JUCLMUIUIMHBI SIBJISECTCS
caMoCTOsITeNIbHAsL Pab0Ta 0OYJAFOIIUXCS C UCIIOIB30BAHUEM BCEX CPEACTB M BOZMOKHOCTEH COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTH.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

— U3YYCHHE TEOPETHUIECKHUX BOMPOCOB IO BCEM TEMaM JUCIIUTIIIUHBL;

— MOJATOTOBKA K MPAKTUYCCKUM 3aHATHIM;

— MOJATOTOBKA K TAOOPATOPHBIM 3aHSATHSM;

— MOJATOTOBKA K TEKYIIEMY KOHTPOIIIO YCTIEBAEMOCTHU CTYJICHTOB;

— MOJTOTOBKA K 3a4ETy;

— MOJATOTOBKA K 9K3aMEHY.

3a510roM YCHENIHOTO OCBOCHUS AUCIUILINHBI SBISETCS 00s13aTEIBHOE TIOCEIICHUE JICKITUOHHBIX,
MPAKTUYECKHUX U TAOOPATOPHBIX 3aHATHIM, TaK KaK IMPOITYCK OJHOTO (TeM OoJiee, HECKOJIbKHUX ) 3aHATUI
MO>KET OCJIOKHUTH OCBOEHUE pa3/ienioB Kypca. Ha mpakTuueckux u 1a00paTOPHBIX 3aHATUAX MaTepHall,
W3JTI0’KEHHBIN Ha JISKIHIX, 3aKPEIUISIETCS TPH BHIIOTHEHUH MPAKTUYECKUX 3a/ITaHUM.

[Ipucrynas K U3y4eHUI0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO 0Yepeab O3HAKOMUTHCS C
conepsxkanueM PITJI, a Takke METOAMYECKUMHU YKa3aHUSAMHU MO OPraHU3alUU CAMOCTOSTEIbHOU PabOTHI.

[Tpu mOATrOTOBKE K JIGKIIMOHHBIM 3aHATUSM CTYJIEHTY HEOOXOUMO:

— 03HAKOMUTBCS C COOTBETCTBYIOIICH TEMO 3aHATHS;

— OCMBICJIUTh KPYT U3Y4aeMbIX BOIIPOCOB U JIOTUKY X PACCMOTPEHUS;

— U3YYHUTh PEKOMEHIyeMYyIo paboueil mporpaMMoi TUTepaTypy Mo JaHHOU TeMe.

[Ipu moAroTOBKE K MPAaKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM U B PAMKaX CaMOCTOSITENIbHOM
paboThI O U3YYCHHIO TUCHHUIUIMHBI 00yJaIOIIMCS HEOOXOAUMO:

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIGKIIMOHHOM 3aHSTUU MaTepUall U JOTOIHUTD €ro C
Y4€TOM PEKOMEH/I0BAaHHOM 0 TaHHOU TeMe JIUTEePaTyphl;

— IIPU CaMOCTOSATEIbHOM U3YUYE€HUU TEOPETHUECKON TeMbI ClIeJIaTh KOHCIIEKT, UCTIONIb3Ys
pexoMeHoBaHHbIe B PIIJ] ncrounuku;

— BBITIOJTHUTH MPAKTUYECKUE 33JaHUS B PaMKaX U3y4aeMON TeMBbI;

— OTBETHUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TeMe, UCnolb3ys MaTepuansl ®OC;

— MOJATOTOBUTHCS K TPOBEPOUYHO paboTe, MPeTyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

— MOATOTOBUTHCS K TPOMEKYTOUHOM aTTECTAIINH.

PaGoTsl1, BbITIONHSAEMbIE HAa TPAKTHYECKUX M TAOOPATOPHBIX 3aHITHUSIX, CIAI0TCS TOJIBKO JTMYHO Ha
3aHITHSIX TIPETIOIaBaTeNIo, KOTOPBINA BEAET rpyMily. 3aJaHus, BHIIOIHAEMbIE Ha KOMIIBIOTEPE, CTYIEHTHI
CHaYajia MOKa3bIBalOT TOJILKO B JIEKTPOHHOM BH/IE B COOTBETCTBYOMIMX mporpammax MS Word, MS Excel,
MS PowerPoint u np. TTpx He0OX0MMOCTH, TIPHU MPEoIaBaTelie T0CIBIBAIOT WA UCTIPABIISIFOT OIIMOKH.
Ecnu tpeGyercs pacreyaTaTh BHIIIOJHEHHBIE Pa0OTHI U CIaTh UX B OyMa)KHOM BH/I€, MPEIO/IaBaTENb
TOBOPHUT 00 5TOM Ha 3aHATHUSAX.

HTtorom u3yueHus: TUCHUIUINHBI SBISETCS SK3aMeH. DK3aMeH MPOBOAUTCA o pacnucanuio. dopma
MIPOBEJICHUS 3aHATHUS MOXKET OBITh YCTHAs, MUChbMEHHAs U B 2JIEKTPOHHOM BHJie. CTyIEHTHI, HE MPOILEIIIne
aTTecTallrIo, JOHKHBI JINKBUAUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJICHHOM MOPSKE.

7. OnleHOYHbIE MATEPHUAJIbI VISl IPOBEIEHUs TEKYIEr0 KOHTPOJISI yCIIeBAeMOCTH U ITPOMEKYTOYHOM
arrecTalMy O0YYAKOIIMXCS M0 M CHUILINHE (MOYJII0)
7.1. TlepeueHb KOMIETEHIINI C YKa3aHUEM ITANOB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS TACIIUTLTAHBI

Kon u HanmeHoBaHue
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun oneHounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

/T (Motyist) KOMITETEHLIH CpencTBa

CucTeMHBII MOAXO0/, KPpUTHUUECKUN aHAIH3 U
1 |[cunte3 undpopmarnun. Mudpopmaruka u
WH(OPMAIIMOHHBIE TEXHOJIOTHU

YK-1.1, OIIK-4.1, OIIK-4.2, |mpakTHYecKHe 3aJIaHus;
VK-1.2 TECTHI




2 Hé) O%GCCH M MCTOJIb1 IOHCKa, CO0pa, VK-1.1, YK-1.2, VK-1.6, MPaKTUYECKUE 3aJIaHUS;
00paboTKH, mepeaaun U XpaHeHUs OITK-4.1, OITK-4.2 TeCThL
MHGOPMAaILIUY U TaHHBIX
3 HNudbopmannoHHbIE CUCTEMBI U VK-1.1, YK-1.2, OIIK-4.1, |npakTuyecKue 3a1aHus;
nH(popManroHHasi 6€301MacHOCTh OIIK-4.2, OIIK-4.3, YK-1.6 |TtecTs
4 ArnmapatHoe o0ecrieueHrue KOMITbIOTEPHBIX VYK-1.1, OIIK-4.1, OIIK-4.2, |mpakTU4ecKue 3a/1aHusl;
CUCTEM OIIK-4.3, YK-1.2, YK-1.6 |TtecTs
5 [Iporpammuoe obecrieuenne kommbioTepHbix [ YK-1.1, YK-1.6, OIIK-4.1, |npakTudeckue 3a1aHus;
CHCTEM OIIK-4.2, OIIK-4.3, YK-1.2 |TecThl
6 gg;ﬁiﬁgiﬁz HPEKZ?JIE;F; Epgngii?;oﬂ VK-1.1, VK-1.2, YK-1.6, MPaKTUYECKHE 3aaHus;
AP P OI1K-4.1, OITK-4.2, OTIK-4.3 | ecThi
WHXCHEPHBIX 33714 CTPOUTEIILCTBA
7 13 YK-1.1, YK-1.2, VK-1.6,
et OI1K-4.1, OITK-4.2, OTIK-4.3
8 OCHOBHBIE KOHCTPYKIIMH U ONE€palUu s3bIKa YK-1.1, YK-1.2, YK-1.6, nabopaTopHbie paboTHI;
C++ OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecThl
9 Opranuzanus Beruucienuii B C++. VYK-1.1, YK-1.2, YK-1.6, [maGopatopHbie paboThI;
CTpyKTypbl U IEpEUUCTICHUS OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecThl
YK-1.2, YK-1.6, OIIK-4.1, [maGopaTopHbie pabOTHI;
10| @ynkumn B C++ OIIK-4.2, OIIK-4.3 TECTBI
VK-1.2, YK-1.6, OIIK-4.1, |maGoparopHbie pabOTHI;
11 |MaccuBsl. Ctpoku. PerynspHblie BoIpaskeHUs OITK-4.2, OTIK-4.3 TeCTEL
12 | Viasaremu. Tunamuteckue maccussi VK-1.1, YK-1.2, YK-1.6, JabopaTopHbBIC PadOTHI;
’ OIIK-4.1, OIIK-4.2, OITIK-4.3 | TecTsl
13 OcCHOBHbBIE KOHCTPYKIIUH U TUIIBI JAHHBIX VK-1.1, YK-1.2, YK-1.6, |mabopaTopHbie paboTHI;
si3p1ka Python OIIK-4.1, OIIK-4.2, OITIK-4.3 | TecTsl
VYK-1.1, YK-1.2, YK-1.6, [maGopatopHbie paboThI;
14 [OcHoBHbIe onepanuu s36ika Python OITK-4.1, OTTK-4.2, OTTK-4.3 | tects!
15 OcHoBHbIE 00BEKTHI si3b1Ka Python. VYK-1.1, YK-1.2, YK-1.6, [maGopaTopHbie paboTHI;
Oyukuuu. Moaynu OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecTnl
16 | Dxsamen YK-1.1, YK-1.2, YK-1.6,
OIIK-4.1, OIIK-4.2, OI1K-4.3

7.2. Tunossle KOHTPOJIbHBIC 3aJaHWA WKW HMHBIC MAaTCpUaJIbl TCKYIICTO KOHTPOJIA YCIIECBACMOCTH,
HEOOXOUMBIC IJIs OIICHKHU 3HAHUI, YMEHHI U HABBIKOB U (MJIH) OTBITa MPO(PECCUOHAIBHON JAeITeTHhHOCTH,
XAPaKTCPUIYIOIIUX OTAIIbI (I)OpMI/IpOBaHI/IH KOMIICT eHI_[I/Iﬁ B IIpO1IEeCCC OCBOCHUA NUCIUIIIIMHBI
Kommnekr Ba,I[aHI/Iﬁ AJIA IIPOBCPKU C(bOpMI/IpOBaHHOCTI/I HHIUKAaTOpPOB I[OCTI/I)KCHI/Iﬁ KOMI’ICTCHI.II/IfI
YK-1.1, YK-1.2, VK-1.6, OIIK-4.1, OIIK-4.2, OITK-4.3
TectoBbie 1 KOHTPOJIBHBIE 3aaHus pazmerneHsl B IOC Moodle mo agpecam
https://moodle.spbgasu.ru/course/view.php?id=4414, https://moodle.spbgasu.ru/course/view.php?id=4415,
https://moodle.spbgasu.ru/course/view.php?id=4422

7.3. CucteMa OlIeHUBAHUS PE3YITATOB OOYUYESHHUS MO AUCHUIIIMHE (MOJIYIIIO) MIPH MPOBEICHUN TEKYIIETO

KOHTPOJIA YCIICBACMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTeMaTH3UPOBaHHBIC, ITyOOKHE U MOJIHBIC 3HAHMS 110 BCEM pa3zciiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHE OCHOBHOM M JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHI YPOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouei mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rpaMOTHO 0OOCHOBBIBAET XO/J1 PEIICHHMS 3a/a4;

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO Y4aCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii MporpaMMoi o TUCHUTIIHHE (MOIYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIBHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeTaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOIHEHUS 33/JaHUM;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JIeNIaTh BHIBOJIbI O€3 CYILECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLICHUY TUIIOBBIX 33/a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHI0BAaHHBIX PabOYeH MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IUMBIE IS OIICHKU 3HaHWHM, YMEHUI 1 HaBBIKOB U (MJIHM) OMBITA MPOPECCHOHATHHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
Pazgen 1. IlpumeHeHne COBpEeMEHHOW BBIYUCITUTEIILHON TEXHUKHU JIJIsT 00ECTIeYEHUs TTPOIIECCOB
cbopa, mepeaun, XpaHeHus: U 00pabOTKU UHPOPMALIUH

1. Uudopmaruka. [Ipenmer, 3agaun nHGOPMATHKH, €€ POJTIb B Pa3BUTHH BHIYHCIUTEILHON
TEXHUKH.

2. [Monstue texnonoruu. [Ipeamer nnbopmanmonHoi Texnonorun. Passutue
WH(GOPMAIMOHHBIX TEXHOJIOTHA.

3. OCHOBHBIE 3TaIlbl PA3BUTHSI BBIYUCIUTELHON TEXHUKHU (PydHOUN, MEXaHHUUECKUH,
3JEKTPOMEXAHUYUECKUH, TIEKTPOHHBIN).

4. IMokonenus DBM. [Ipunnumns! pon Helimana.

5. Drarmsl pa3BUTUS HHOOPMALIMOHHBIX TEXHOJIOTHH.

6. CoBpeMEHHbBIE KJIACCHI BEIYUCIUTEIbHBIX CUCTEM.

7. lousitust "nannbie" u "undopmanus”. CroiictBa nundopmanuu. M3zmepenne nadopmauu.

8. Ilonarue nHbopMarmoHHOH TexHoIOTuU. CocTaBistone HHPOPMAITMOHHON TEXHOIOTHH.

9. lNonsitue nnpopmannonHo cucremsl (MC). Drambl pa3BuTus HHOOPMALIMOHHBIX CHCTEM.
Ctpykrypa 1 kinaccupukanui HHHOPMAIIMOHHBIX CUCTEM.

10. MonenupoBanue HHGOPMAIIMOHHON CUCTEMBI OpraHU3alU. DIEKTPOHHBIN oduc.




11. O6ecneunBaromue noacuctemsl MC: TexHuueckoe, MHPOPMAIMOHHOE 00SCIICUCHHUE | JIP.
KopnopaTtuBHbie HHGOPMAITMOHHBIE CHCTEMBI.

12. Obecnieuenne nHhopMannoHHON Oe30macHOCTH. OpraHu3auoOHHO-TIPABOBEIE U
HOPMATHUBHBIC ACTIEKTHI.

13. HocuTenu 1aHHBIX U ONIEpaliuy C JaHHBIMH.

14. KonupoBanue nanabix. CTpyKTYphI JaHHBIX. EAMHHAIIBI IPECTaBICHUS, H3MEPECHUS U
XPaHEHUs JaHHBIX.

15. Cucremsl curciienus. [lepeBojipl B pa3iMuHbIE CUCTEMbI CUMCICHUSI.

16. IlpencrasiieHre NeNbIX U BEIIECTBEHHBIX yrcel. KonupoBanue rpadudeckoil U TEKCTOBOU
uH(pOpMaIIUH.

17. TaGnuIbl ICTHHHOCTH JIOTUYECKUX (DYHKITUH.

18. ®aiinoBbie CUCTEMBI.

19. CuctemMHBIi MOIX0]] K 00eCIeueHUI0 HH()OPMAIHOHHOM 0€30I1aCHOCTH.

20. BHyTpeHHee yCTpONCTBO U MPUHITUIIBI PAOOTHI BHIYUCIUTEIBHBIX CHCTEM.

21. bazoBoe u nepudepuitHoe 000pyI0BaHHUE.

22. Kareropuu mporpaMMHOTO 0OeCIieueHUsI KOMIBIOTEPHBIX cucTeM. [IpaBoBoe perynupoBaHue
0.

23. MHpopMaroOHHbBIC MOJICIN 00BEKTOB B CTpOUTENbCTBE. BIM- TexHOIOMN.

24. CTpyKTypa CUCTEM aBTOMATH3UPOBAHHOTO TPOSKTUPOBAHMSI, OCHOBHBIC MIPUHIIMITBI UX
POCKTUPOBAHHUS.

11. O6ecneunBaromue nojacucremsl MC: TexHrMUeckoe, MHPOPMAIMOHHOE 00SCIICYCHHE | JIP.
KopnoparuHbie HHPOPMAITMOHHBIE CHCTEMBI.

12. O6ecneuenre nHGOPMAIMOHHON Oe30macHOCTH. OpraHu3alMOHHO-TIPAaBOBbIC U HOPMATHUBHBIE
ACIIeKTBHI.

13. Hocutenu qaHHBIX U OTIEPAIMH C IAHHBIMHU.

14. KogupoBanue naHHbIX. CTPYKTYPBI JaHHBIX. EUHUIIBI pecTaBIeHUS, U3MEPECHHS i XpaHEHUS
JTAHHBIX.

15. Cucremsl cunciienus. [lepeBopl B pa3IMUHbIE CUCTEMBI CUMCIICHUS.

16. IlpencraBnenue 1eNbIX U BEHIECTBEHHBIX yrcen. KonnpoBanue rpadudeckoii U TEKCTOBOU
uH(pOpMaIIUH.

17. TaOGnuIIBl HICTUHHOCTH JIOTHYECKUX (PYHKITUH.

18. daitnoBbIe CUCTEMBI.

19. CuctemHbIN TOIX0 K 00ecrieueHnt0 HHHOPMALIMOHHON O€30MMaCHOCTH.

20. BuyTpeHHee yCTpOCTBO M IPUHILIUIIBI pAOOTHI BEIYUCITUTENBHBIX CUCTEM.

21. bazoBoe u nepudepuitHoe 000pyI0BaHUE.

22. Kareropuu nporpaMMHOTO oOecrieueHus KOMIBIOTEPHBIX cucTeM. [IpaBoBoe perynupoBaHue
I10.

23. Undopmarimonnsie Mojienu 00beKTOB B cTpouTenscTBe. BIM- Texnonorum.

24. CTpyKTypa CUCTEM aBTOMATHU3UPOBAHHOTO IPOEKTUPOBAHNS, OCHOBHBIC TTPUHIIUITBI HX
MPOEKTUPOBAHHUS.

Paznen 2. OcHOBBI IporpaMMupoBaHus Ha si3bikax C++ u Python

1. OcHOBHBIE XapaKTEPUCTUKH U 00JIACTH IPUMEHEHHUS S3bIKa MporpammupoBanus C++.

2. OCHOBHBIE TaITBI CO3/IaHUSI KOHCOJFHOTO TPHIIOKEHUS Ha si3bIke C++ B cpesie pa3paboTku
MS Visual Studio. Otiaaka nmporpamm.

3. OcHoBHbIE onepaTopsl sf3bika C++. Pa3nuynble criocoObl OpraHu3aluu CTPYKTYpBI
mporpaMMebl Ha si3bike C++.

4. Nupextussl s3pika C++. bubnnoreunsie npoctpancTBa uMeH. CoOCTBEHHBIE MPOCTPAHCTBA
MMEH.

5. Ynpasnsmouye nocie1oBareabHoCTH Aa3bika C++. Mcnonb30BaHe KOMMEHTapHEB.

6. OcHoBHBIE KOHCTPYKIUH A3bIka C++. Unentuduxaropsl. [lepemennsie. KoHCTaHTHI.
OO0mbsBieHNE IepeMeHHbIX. OnpeeneHne nepeMeHHbIX.



7. Tunuzanus gaHHbiX. [Ipocteie Thnbl qaHHBIX. COCTaBHBIE TUIIBI IaHHBIX. BCTpOEHHbIE TUITBI
naHHbIX. [lonb30BaTeNbCKHUE TUTIBI JAHHBIX.

8. O0bekTh nanHbIX. Kateropun 00bekTOB JaHHBIX. OCHOBHBIE aTPUOYTHI 0OBEKTOB JAHHBIX.

9. Tunm3anus TaHHBIX. SIBHBIC U HESBHBIC OOBSIBICHUS TUTIOB. JIOTHYeCKHii BRIBO THUIIA.

10. Tunuzanus ganabix. KonTpoas tunos. CTaTU4eCKU KOHTPOJIb TUTIOB. J{MHAMUYeCKui
KOHTPOJIb TUIIOB.

11. Cucremsl Tunuzanuu AaHHbix. Cratuueckas Tunusanus. [{uHaMmuueckast THIIM3aLUs.
Knaccudukanus s3pIK0B TPOrpaMMUPOBAHHUS 110 YPOBHIO THUITHU3AIIHH.

12. OcHOBHEBIE TUIIBI NaHHBIX si3bIKka C++. Mepapxus THIIOB JaHHBIX si3bika C++.

13. TIpeoOpa3zoBanue TUIIOB JaHHBIX B s3bike C++. HesiBHOE MTpeoOpa3oBaHme TUTIOB.
Pa3noBugHOCTH HESIBHBIX NTpeoOpa3oBaHuil TUHIIOB. COBMECTUMOCTH THIIOB.

14. OcuoBHbIe onepanuu si3pika C++. Apudmerndeckue u norudeckue onepamuu. Onepanuu
OTHOILICHUS.

15. OcuoBHbIe onepanuu si3pika C++. YHapHbIe apudmernueckue onepamnuu. TepHapHas
ycnoBHas ornepanws. [Ipuoputetsl onepanwii si3pika C++.

16. OcHoBHbIe onepanuu s3pika C++. Omeparust BCTaBKU JaHHBIX B MOTOK. Omneparust
W3BJICUCHHUS TaHHBIX U3 NToToKa. KackanupoBanue onepaiuii BBoAa-BbiBojia. dopMaTupoBaHue BBOJIa-
BBIBOJIA.

17. Opranu3aius BEIYUCICHUN C TIOMOIIBIO IUKJIOB. Pa3HOBUIHOCTH IIUKIIOB B si3bike C++.
Opranu3zanust 0eCKOHEUHOTO IuKIIa. [[puHyIMTEeIbHOE OKOHYAHUE [IUKIIA.

18. Opranuszanus BEIUMCIEHUN C IOMOILBIO BETBIIEHUN. BioxeHHble BeTBiIeHUs. COBMECTHOE
UCIIOJIb30BaHUE IIUKIIOB U BeTBIIeHU. JepeBo BeTBineHuii. Oneparop switch.

19. CTpyKTyphI Kak criocod 00beqUHEHHS TaHHBIX pa3Horo Tuna. OObsIBICHUE CTPYKTYPHI.
OObsBIIeHNE CTPYKTYPHOU ITEPEMEHHOM.

20. CTpyKTyphI KaK CIIoco0 cO3/1aHus MOJb30BaTEIbCKUX TUIIOB JaHHBIX. [locTym K momisim
CTPYKTYpHOI nepeMeHHol. NHunnanu3amnus nojiei CTpykTypHoOi nepemeHHon. Onepanuu co
CTPYKTYPHBIMU [I€PEMEHHBIMHU.

21. Ilepeuncnenus Kak crnoco0 CO3/AaHUS MOJIb30BATEIbCKUX TUIIOB JaHHBIX. OObsABICHUE
nepevuciseMoro Tumna qanueix. Co3ganue nepeMeHHbIX epeuucisgeMoro Tuna. OcobeHHOCTH onepaiuii ¢
MEPEMEHHBIMH [IEPEUNCISIEMBIX TUIIOB.

22. ®ynkuuu B C++. O6wsaBnenue pynkuun. Onpenenenue GyHKIUU. Bpi3oB GyHKINN.
[TonkmtoueHue GyHKIMH, PACTIONOKEHHON B OTAeNbHOM daitne. [lonp3oBaTenbekue u OMOINOTEYHbIE
(byHKIHIH.

23. ®ynkuuu B C++. [lepenaua aprymeHToB B GYHKIIUIO IO 3HAUYEHUIO. BO3BpaT 3HaueHus u3
dbyukuu. Oneparop return. BrosxenHnble QyHKIIMH.

24. @ynkuuu B C++. [lepegaua aprymMeHTOB B GYHKIIUIO TIO CChUTKE. BO3BpaT HECKOMBKHUX
3HaueHUH U3 QYHKIIMH C TOMOIIBIO CCHLIOK.

25. ®ynkuuu B C++. Ileperpyska ¢ynkuuii. PexypcruBHbIe BBI30BHI QyHKIHI. BeTpanBaembie
(inline) dpyukIMKH. ApryMeHTHI 110 yMoTuaHui0. KOHCTaHTHBIE apryMeHThI (DYHKIIHH.

26. ®ynkuuu B C++. O61acTh BUAUMOCTH U KJIACC MaMSITH NepeMeHHbIX. JIOKanbHbIe
nepeMmeHHble. [ mobanpHbIe IepeMeHHble. CTaTuyeckue JIoKaabHble iepeMeHHble. KOHGIUKT nMeH
IJI00ANBHBIX U JIOKATHHBIX IEPEMEHHBIX.

27. JIamOna-oipaskenus: B C++. OCHOBHBIE YacTH JsIMO/1a-BbIpakeHUs. Bi3oB nsimO1a-
BBIPAKEHMUSL.

3axBar MepPEeMEHHBIX B JISIMO/1a-BBIPAKCHUSX.

28. JIamOna-Boipakenus B C++. OcHOBHBIE YacTH JIsiMO1a-BbIpaxkeHus. Vcrnonp3oBaHme
CTaTHMYECKUX MEPEMEHHBIX B JIAMOa-BhIpaKeHUAX. BroskeHHbIE TIMO/1a-BhIpaYKEHUSI.

29. Makpocsl B si3bike C++. OcHOBHOE HazHaueHue. OTInyne Makpoca OT OOBIYHOM (DYHKIIUH.

30. MaccuB Kak CTpYKTypa JUIsl XpaHEHUs JaHHBIX OAHOTrO0 TUia. OJIHOMEPHBIE MACCUBBI.
OOmbsBrienne maccuBa. OnpeneneHue maccuba. Muunmanusamnust MaccuBa. JloCTym K JieMEHTaM MacCHBa.

31. MaccuB Kak CTpYKTypa Uil XpaHEHUsl JaHHBIX OJHOTO0 TUIa. MHOTOMEpHbIE MACCHUBBI.
Oo0mbsBienne maccuBa. Onpenenenue maccupa. Maunmanusanus maccua. JOCTyI K 2JeMeHTaM MacCUBa.

32. MaccuB Kak CTpYKTypa JUIsl XpaHEHUs JaHHBIX OJHOTO0 TUIA. Pa3HOBUAHOCTH MAaCCUBOB.
MaccuBbl CTPYKTYpHBIX IepeMeHHBIX. [lepenada MmacCMBOB B (DYHKITHIO.

33. CTpokH KaK pa3HOBUIHOCTH MacCHBOB. OCOOCHHOCTH CUMTHIBAHUS CTPOK B C++. MeTo b
get() u getline(). KonupoBanue, KOHKaTeHAIHs U CPaBHEHHE CTPOK. MacCHUBBI CTPOK.



34. Perynspusbic BeipaxkeHus B C++. OCHOBHBIC MeTaCUMBOJIbI. CreIiaIbHbIC CHMBOJIBI.
OcHoBHbIe (QYHKITUH 7S TIOMCKA (hparMEHTOB CTPOK.

35. OcHoBHbIe THIIBI HaHHBIX B Python. TIpoBepka tumna nanubix. [IpeoOpa3oBanue THIIOB
TAHHBIX.

36. [lepemennnie. UmeHoBanue nepemeHHbIX. [IprcBanBanne 3HaueHUI IEPEMEHHBIM. Y JaJICHHE
MEePEMEHHBIX.

37. Oneparopsl. MaremaTtnueckue oneparopsl. JlBouunsie onepatopbl. Oneparopsl
npucBauBanus. [[puopuTeT BHINOIHEHUSI ONEPATOPOB.

38. Oneparopsl cpaBHeHus. Omneparop Bersienus if. . .else.

39. Hukin for. Iuxa while.

40. TlpunyaurtenbHOe OKOHYaHMe 1HKIIa. Oneparop continue. Oneparop break.

41. BerpoeHHbie (DYHKIIMU U METOMBI JJIs1 PAOOTHI C YUCIIAMHU.

42. T'enepanus cirydaiiHbIX yrcea. Moayss random.

43. dyHKIMKA ¥ METOIBI 1151 paboThl co ctpokamu. Metos format().

44, ®opMaTHpOBaHHBIN BBOJI/BBIBOJI JIAHHBIX.

45. Crnucku. Co3nanue cnucka. Onepanun Haj CIUCKaMU.

46. MHOroMepHbIe cricku. ITepeOop 371eMEHTOB CITHCKa.

47. I'enepatopsl CIIUCKOB U BBIPAKEHUS-TEHEPATOPHI.

48. ®dyukuuu map(), zip(), filter u reduce(). [Ipumeps! HCIIOIB30BAHMS.

49. Koprexu.

50. MHoxecTBa.

51. CnoBapu.

7.4.2. llpakTryeckue 3aJaHus sl IPOBEICHUS POMEKYTOYHON aTTECTAIUMU 00YUaIOIUXCs
[IpakTrueckue 3agaHus J1j1sl IPOBECHUS TPOMEKYTOUHOU arTecTanuu pazmeiensl B JNUOC

Moodle o agpecy https://moodle.spbgasu.ru/course/view.php?id=4415,
https://moodle.spbgasu.ru/course/view.php?id=4422

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (IpU HATMYUN)
KypcoBble paboTh! (ITpOEKThI) YIEOHBIM IJIAHOM HE MPEyCMOTPEHBI

7.5. MeTonudeckue MaTepHalibl, ONpeaeIIonne Mpoleaypbl OlICHUBAHNUS 3HAHUN, YMEHUH, HABBIKOB U
(unu) ombiTa MPO(heCcCUOHATBFHON JeSTeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIETSHITHIA

[Ipouienypa npoBeaeHUs TPOMEKYTOUHOM aTTECTAIlUU M TEKYIIET0 KOHTPOJIISl yCIIeBAEMOCTH
perJaMeHTUPYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OTPEAEISIONINM HOPSA0OK OpraHUu3aluy 1
MPOBEJICHUS TEKYIIEr0 KOHTPOIISl yCIIEBAEMOCTH U MIPOMEKYTOUYHOM aTTeCcTallui 00y4JaroInXCsl.

[Tpouienypa oreHuBaHusT POPMUPOBAHUS KOMITETESHITUI IPU TPOBEACHUH TEKYIIIETO KOHTPOJIS
npuBeieHa B 1. 7.2. TUIMOBBIC KOHTPOJIBHBIC 3aJIaHUS WIIM WHBIC MAaTePUAIBl TEKYIIETO KOHTPOJIS
IPUBENEHBI B 1. 7.3.

[TpoMexxyTodHast aTTeCTAIHsI 10 TUCITUTUTHHE TPOBOAMUTCS B (hopme 3adeTa (cemecTp 1) 1 3x3aMeHa
(cemecTp 2). 3a4eT U SK3aMEH MPOBOAITCS B (hOpPME MPAKTUIECKOTO KOHTPOIBLHOTO 3a/IaHUsI U
co0ece0BaHus.

7.6. Kputepun onieHuBaHus chOpMUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kputepuu OneHka OneHka
«HEYJIOBJICTBOPUTEIIb | «yAOBIETBOPUTENBH | OILIEHKa «XOPOLIO» O1leHKa «OTIIMYHO
OILICHUBAaHUS
HO» o»
«HE 3a4YTEHO» «3aYTEHO)




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKpPCILNICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepaine ot 4,5 10 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYIO0BIIETBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISCTCS, €CIIU CpeJHee apu(hMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JTOTIOJHUTEILHOM JIUTEPATYPhl, HEOOXOIUMOM 1T OCBOCHUS JTUCITATIITUHBI

(Momysst)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3AAHUS, U31ATEILCTBO, T U3aHUs y4eOHOU U SK3OMILILIDOB/3IEKT
n/m y4€0HO-METOINYECKON JTUTEPATYPBI - arz)[pec 9ECp
OcHoBHAas INTEPATYPA
Koctiok A. B., bo6onen C. A., ®neronros A. B., Uepnbix A. K., httos://e.lanbook.com
1 [Hudopmanmonnsie TexHomoruu. bazoserii kypc, Cankr-IlerepOypr: Jlanb, P /k-Joo'k/18082ll
2021
9 Cogeros b. 4., Llexanosckuii B. B., MHpOpMalinoHHbIE TEXHOIOTHH: https://e.lanbook.com
teopernueckre ocHoBbl, CankT-IletepOypr: Jlans, 2021 /book/167404
Cy3u P. A., SI3b1k nporpamMmmupoBanust Python, Mocksa: Muarepuer- i .
3 | YuuBepcurer Undopmanmonnsix Texuonoruit (MHTYUT), Aii [lu Ap ht;gs./zmggrﬁ 'E)rr(::(s
Meua, 2020 P- '
JonoJHuTeIbHAS JIUTEPATYPA
1 Hukudopos C. H., Uadpopmaruka. Yacts 3. [Ipukinagaoe http://www.iprbooksh
nporpaMMmupoBanue, , 2016 op.ru/74384.html
Bonkos A. A., Ilerposa C. H., 'mn30ypr A. B., UBanoB H. A., Knamanos ®.
K., Konukos A. U., Huxkuruna C. B., [ToctroB K. B., BonkoB A. A., [lerpoBa . .
http://www.iprbooksh
2 |C. H., MadopmaimoHHbIE CUCTEMBI U TEXHOJIOTHH B CTPOUTEIIbCTBE, MOCKBa: 0D.ru/40193. html
MockoBcku#t TOCy1apCTBEHHBIN cTpouTeNbHbIN yHHBEpcUTeT, DbC ACB, P- '
2015
Barep b. I'., Yucnennsie metonbl, Cankt-IlerepOypr: Cankr-IleTepOyprekuit httos:// inrbooks
3 |rocymapcTBeHHBIN apXUTEKTypHO-CTpoUTENbHBIN YyHUBepcuTeT, D6C ACB, th' fu /785.82 html
2017 ' '
4 bykynos C. B., bykynoBa O. B., OCHOBBI IpOrpaMMHPOBaHUs Ha S3bIKE http://ntb.spbgasu.ru/
Python, Cankr-Iletepoypr: CIIOI'ACY, 2019 elib/01173/
5 Huxkudopos C. H., Metoas! 3amuts! nHGopmanuu. llludpoBanre naHHbIX, https://e.lanbook.com
Cankr-IlerepOypr: Jlans, 2022 /book/206285
5 Konpmakos H. C., OcHOBBI UHCIIEHHBIX METOJI0B, MOCKBa: MOCKOBCKHIt http://www.iprbooksh
I'YMaHUTApHBIH yHUBepcuret, 2014 0p.ru/39690.html
7 |Huxudopos C. H., Uadpopmaruka ans | kypca. Yacts 1, 2011 httgg{,%&r%?%lﬁh
Bbykynos C. B., OcHoBbI mporpamMMmupoBanus Ha si3bike C++, CaHKT- htto:/Avww.iorbooksh
8 [IlerepOypr: Cankt-IleTepOyprckuii rocyJapCTBEHHBIH apXUTEKTYPHO- (E). U /636.3% html
cTpouTenbHblil yHUBepcuTeT, ObC ACB, 2015 P- '
9 [Huxudopos C. H., Uadopmaruka. Yacts 2, 2016 http:/www.iprbooksh

op.ru/74383.html

OObyuaromuecs u3 ynciia nHBaMUI0B U Uil ¢ OB3 obecnieunBaroTCs MeYaTHBIMU U (HITH)
AIIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (popmax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «IHTEepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaunmenoBanue pecypca cetu «MHTepHET»

DneKTpOHHBIN agpec pecypca

OneKTPOHHO-0MOIMOTEUHAs CUCTEMa U3aTenbeTBa «JIaHpy,
qoroop Ne 10-D ot 06.12.2018

https://e.lanbook.com/

DNeKTPOHHO-6MGIHOTe Has cucTeMa n3aatenbera «FOPAMTY,
jgoroop Ne 19 ot 18.10.2019

https://www.biblio-online.ru/

DeKTpOHHO-0MOIMoTeuHas cucTeMa nu3narenberBa «IPRbooksy,
noroBop Ne 4654/18 ot 24.12.2018

http://www.iprbookshop.ru/




8.3. IlepeueHb cOBpeMEHHBIX MPOPECCUOHATBHBIX 0a3 NaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DJIEKTPOHHBIN aJpec pecypca

®denepanbHbIi 00pazoBaTenbHbIN opTai "EqmHoe 0KHO qocTymna K

00pa3oBaTebHBIM pecypcam”

http://window.edu.ru

DeKTpOHHO-0MOIMoTeuHas cucreMa usgarenscrsa 'Jlans" https://e.lanbook.com/
DNEKTPOHHO-0MOIMoTeuHas cucreMa usnarenbersa "FTOPAUT" https://www.biblio-online.ru/
Cucrema aucraniuonnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p

lus/
DeKTpOHHO-0MbIMoTeuHas cucreMa usgarenscrsa "' IPRsmart” http://www.iprbookshop.ru/
Poccuiickast rocyaapcTBeHHas OMOJIMOTEKA WWW.ISL.ru

EuHbIi 57€KTPOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPHI

CIIGI'ACY

www.spbgasu.ru

ObpazoBarenbuble nHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

8.4. IlepeueHp MHGOPMAIIMOHHBIX TEXHOJIOTHI, HCIIOIb3YEMbIX IIPU OCYIIECCTBICHUN 00pa30BaTEIbHOIO
mpoiiecca 1o AUCIUIUIMHE, BKII0Yask IePeUeHb JIMIIEH3HOHHOTO U CBOOOHO PacCIpOCTPAHSIEMOTO

IPOrpaMMHOTO 00€eCTICUeHUs

HaunmenoBaunue

Cnoco0 pacrpocTpaHeHHS
(JIMTIEH3MOHHOE WJIH CBOOOTHO
pacpocTpaHseMoe)

Python Bepcust 3.7.6386.10

CB00OTHO pacpoCTpaHIeMOe

LibreOffice

CB0OOJIHO pacopoCTpaHIeMOe

PyCharm Community

CB00OOHO pacpoCcTpaHsIeMOe

Apache NetBeans

CB00OTHO pacpoCTpaHIeMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHI ISl CAMOCTOSITEIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPHI U
MOMETIIEHUH ISl CAMOCTOSITENIbHOM pabOTHI

OcHanieHHOCTh 000pPYJIOBAHUEM U TEXHUUYECKUMHU
CpeAcTBaMu 00y4YeHus

47. YaeOHble ayTMTOPUU AJISl IPOBEICHHUS
MPAKTHYECKUX 3aHSATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOJIHEHHS KypCOBBIX paboT),
TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAIHH,
TEKYIIET0 KOHTPOJIS U MIPOMEKYTOUHOMN
aTTecTaluu

VYyebHas ayIuTOpHs Ui IPOBEICHUS MPaKTHUECKUX
3aHATHUH, KypCOBOT'O MPOEKTUPOBAHUS (BBITOIHEHUS
KYpPCOBBIX pa0oT), IPYNIOBBIX U WHAWBUYAIbHBIX
KOHCYJIbTaIMi, TEKYIEro KOHTPOJIS U
IIPOMEXYTOYHOM aTTeCTalii — KOMIUIEKT
MYJIbTUMEIUHHOTO 000py10BaHUs (TIEPCOHAIBHBIN
KOMIIBIOTEP, MYJIbTUMEUIHBIA TIPOEKTOP, IKPAH,
ayaMocHcTeMa), 10cka MapKepHas Oemnast smalieBas,
KOMIUIEKT Y4eOHON MeOent, MOAKII0UeHHE K
komnbioTepHoit cetu CITIOI'ACY, Beixon B IHTEpHeT.

47. KoMIbIOTEpHBIN Ki1acc

Pa6ouue mecra c 1K (cTOa KOMIBIOTEPHBIH,
CHCTEMHBIH 0JI0K, MOHUTOD, KJIaBHATypa, MBIIIb), CTOJ
pabounii, MOJKIIOYEHUE K KOMIBIOTEPHOU CeTH
CII6GI'ACY, Beixon B Internet.

47. IlomemeHus sl CaMOCTOSITENIbHOM pabOTHhI

[Tomerienue a1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnuoreku, ayn. 217): [1K-23 mr., B
T.9. 1 .- IIK mmst murg ¢ OB3 (cuctemusiii 010K,
MOHUTOD, KJIaBHATypa, MBIIIb) C MOJKIIOYCHHEM K
cetu «MHTEpHET» M 00ecreueHneM JOCTyIa B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.




47. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKIMOHHOTO TUIA, KOMIUJIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHATBHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP, SKPaH, ayIMOCUCTEMA),
JI0CKa MapKepHast Oenasi sMajeBasi, 9KpaH, KOMILIEKT
yueOHOI MeOenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Brixon B MIHTEpHET.

Jiis uaBanuioB u smi ¢ OB3 obecriednBaroTCs CriCIUAIBHBIC YCIIOBUS IS TTOJTy4SHUS
00pa30oBaHMs B COOTBETCTBHH C TPEOOBAHHMSIMI HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB.
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