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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstMu OCBOEHMSI TUCHUIUIUHBI SIBJISIFOTCS O3HAKOMJICHHE CTY/IEHTOB:

— C IPUHLIUIIAMU PaOOTHI CPEACTB BHIYUCIUTEIBHON TEXHUKH;

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

— € METOJaMH MPUMEHEHHS BBIYUCIUTEIbHON TEXHUKHU VIS PEIICHUS PA3IUYHBIX MPUKIIATHBIX
3aJa4, CBA3aHHbBIX ¢ 00pabOTKOM TEKCTOBOM, rpaueckoil 1 YUCI0BOI HH(pOpMALIHH;

— 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 AaHHBIX B namsitu OBM g npoBeneHus
pa3IMYHbIX UH)XEHEPHBIX U BHIYMCIUTEIBHBIX paldoT;

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

3aza4yamMy OCBOCHMSI IUCLUIUIMHBI SIBJISIFOTCSL:

— IIOHUMaHME CYIIHOCTH U 3Ha4YeHUs UH(OPMAIMK B Pa3BUTUU COBPEMEHHOI'O OOILECTBA;

— IIOHUMaHMe OOIIMX XapaKTEPUCTHK MPOLIECCOB cOOpa, nepeadn, XpaHeHus: 1 00paboTKH
UH(POPMALIUU CPEICTBAMH BBIYUCIUTEIBHON TEXHUKH;

— NOHUMAaHME NPUHIIUIIOB 3aILUTHl THPOPMALIMHU OT pa3IUYHbIX BUIOB
HECaHKI[MOHUPOBAHHOI'O BO3IECUCTBUS;

— U3y4eHHEe PABUJI MIPEJICTABICHHS U 00Pa0OTKU JaHHBIX CPEICTBAMH BBIUMCIUTEIILHON
TEXHUKH;

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

— 03HAKOMJIEHHE C CUCTEMHBIMH U MIPUKJIaJHBIMU IPOTPAMMHBIMU CPEICTBAMU, IPUOOPETEHNE
HAaBBIKOB MCII0JIb30BaHMsI HH(POPMALIMOHHBIX TEXHOJOTUHN JJIsl PEILEHUS Pa3Iu4HbIX IPUKIAIHbIX 3a/1a4;

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

— pa3BUTHE HABBIKOB BIIAJICHUS CTAaHJAPTHBIMU [IPUEMAMU, UCIIOJIB3YEMBIMHU IS HAIIMCAHUS HA
AITOPUTMHUYECKOM S3BIKE IPOTPAMMBI IIPY PELIEHUH ITOCTABICHHOW 3a4a4H, ITPEANIOIAraronux
IIPUMEHEHNE OCHOBHBIX KOHCTPYKIMH IPOrPaMMHUPOBAHUSA U YMEHHE OTJIAJIKU TaKUX IIPOrPAMM, a TAKXKE
HCITOJIb30BAaHNE CUCTEMHOIO MTOAXO0/a ISl PEIICHMS [IOCTABJICHHBIX 337124,

— MpUOOpPETEHNE TEOPETUYECKUX U MTPAKTUUECKUX 3HAHUHN O YMCIEHHBIX METOAAX PELICHUS
MHXEHEPHBIX 3a7a4, 00 0COOEHHOCTIX MaTeMaTHUECKUX BbIUUCIeHni Ha DBM, 0 MaTemaTuueckom
o0ecreyeHny MPOrpaMMHBIX CUCTEM, aHAIN3€ UX BBIUMCIUTEIbHBIX BO3MOKHOCTEH.

2. [lepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4EeHHUSs 10 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €
HHAUKATOPAMM JOCTUKEHUSI KOMIIEeTeHN

Kon u HanmeHoBaHue Kon u HanMeHoBaHMe [Tnanupyemble pe3yabTaTbl 00y4eHus 110
KOMITETEHIIUH WHAMKATOpa JTOCTHKEHUS JUCLUIUIMHE, 00€CTeunBaloLIie JOCTHKEHIE
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 TAOJIHUIIAMU;

- 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  MOJETHPOBAHUS
MpOLIECCOB M CUCTEM C NPUMEHEHUEM
COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEJICTB;
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(OPMALIMOHHBIX 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 OcymectBusier

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 TEHJCHIIUU PA3BUTHUS B 00JIACTH
HH(pOPMAITMOHHOM 0€30MTaCHOCTH;

ymeer

- paboTtaTh ¢ ”HPOPMAITMOHHBIMH PECypCaMu B
rJI00aJbHBIX ~ KOMIIBIOTEPHBIX  CETAX U
UCIIOJIb30BaTh IOJIYYEHHYI0 HH(OpMaluio B

npo¢eCCHOHAIBHON NEeATeTbHOCTH TUTSt
peLIEHHUs MOCTABIECHHOM 33]1a4H;

BJajJeeT

- METOAaMH dbopMynupoBaHus

MH(OPMALIMOHHBIX 3allPOCOB B TIJI00ATBHOU
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHON ~ CeTH
JUIsl  moMcka — TpeOyemod — MHQopMauw,
HEOOXOIUMOM [IJIsi peIIeHUsT TOCTABICHHOM
3a]1a4H;

- METOJIOM BBIOOpPa MH(OPMAITMOHHOTO(BIX)
pecypca(oB) s TOJNYyYEeHHS  TpeOyemoi
uHbOpMalUY, HEOOXOMUMON Ui peleHHs
IIOCTaBJIEHHOW 3a/1auu;

- HaBBIKAMH  COOJIIOJICHHS  OCHOBHBIX
TpeGoBaHUi HHPOPMALIMOHHOM 6€30MaCHOCTH.




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

VK-1.2 Brigasiser
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 (MOYJIs) B CTPYKType 00pa3oBaTeIbHOI POrpaMMbl

JanHas qucruruinHa (MOyiib) BKirodeHa B biok «/{uctuummmael, moxynu» b1.0.10 ocHOBHOM
npodeccuoHabHON 00pa3zoBarenbHOM mporpammel 23.03.03 DkcruryaTaiys TpaHCIIOPTHO-
TEXHOJIOTMYECKHUX MAIlIUH U KOMIUIEKCOB U OTHOCHUTCS K 00s13aTEIbHOM YacTH y4yeOHOro IUIaHa.

TpeboBanus K MpeABaAPUTETHHON TTOJITOTOBKE 00YUYaAIOIIETOCs

3HaTh:

— OCHOBHBIC MMOHATHUSI THPOPMATHKH, OCHOBBI AITOPUTMHU3ALIMN U TIPOTPAMMHUPOBAHUS B
COOTBETCTBUH C 00pa30BaTeIbHON MPOTPaMMOii cpeHero oomiero o0pa3oBaHus;

— UMETh MPEJICTABIICHNE O COBPEMEHHBIX CPEJICTBAX BHIYMCIUTEIILHON TEXHUKU;

— OCHOBHBIE pa3JIeNibl Kypca MaTeMAaTUKH B COOTBETCTBHH C 00Pa30BaTEIBLHOM MPOTrPaMMOi
CpeIHero ooIero oopa3oBaHus;

YMETh:

— HUCTIOJIb30BaTh BO3MOKHOCTH BBIYMCIIMTEIIBHON TEXHUKU U TPOTPAaMMHOTO 00€CIIeueHNs;

— COCTaBIISITh AJITOPUTMBI PEIICHHUs TPOCTHIX 3a7a4 B paMKaxX Kypca HH()OPMATHKH,
COOTBETCTBYIOIIETO 00pa30BaTEIbHOM MPOrpaMMe CpeTHEro oo1iero oopa3oBaHus;

BJIAJICTh:

— MEPBUYHBIMU HABBIKAMH M OCHOBHBIMHU METOJIAMH PEIICHUSI MaTEMAaTUYECKHUX 3a/1a4;

— HaBBIKaMU pa0OTHI C MEPCOHATHHBIM KOMITBIOTEPOM U KOMITBIOTEPHBIMHU CCTSIMH,

— HaBBIKaMU pabOTHI C YUeOHOH TUTEPATYpPOil.

Ne Koa n HauMeHoBaHue HHIUKATOpa
[Tocnenyromume TUCIUTIITUHBI
n/m JOCTUKEHHS] KOMITETEHITUU

OITK-4.1, OITK-4.2, OTIK-4.3, [IK
(ID)-1.1, TIK(LD)-1.2, TIK(IT)-1.3, TIK

(ID-1.4

1 NubopmannoHHbIe TEXHOJIOTUH HA TPEATIPUATHIX
aBTOMOOMIIBHOTO TPaHCIIOpTa

4. O0beM TUCHHUILUIHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloimmXxcs ¢ npenojaaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) H HA CAMOCTOATEJbHYIO padoTy o0y4yarmmuxcst

Cemectp
W3 Hux vacel Ha
. Bcero
Bun yueOHolt paboThl MIPAKTHYECKYIO
4acoB 3 4
MOATOTOBKY

KonraktHasi padora 80 32 48
Jlexinonnsie 3ansatus (JIek) 32 0 16 16
Jlaboparophsie 3ausaTus (J1ad) 32 0 32
[Ipaktrueckue 3anstus (I1p) 16 0 16
Hnast KoHTaKTHasi pa60oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAIIUU TI0 KYpPCOBOM paboTe (TIPOeKTy),
KOHTpOJIBHBIM padoTam (PT'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3a4ueTa C OIEHKOM; 3alIiTa KypCOBOW pabOThHI
(mpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTEeCTAIMIO B CECCHUIO 0.95 0.95
(KoHCYNBTAINS TIEpe/T SK3aMEHOM U cada ' '
Yacebl HA KOHTPOJIb 30,75 4 26,75
CamocrositesibHast padota (CP) 105 36 69
O0611as TPY10eMKOCTH JUCIUTIIUHBI (MOTYJIs1)

4achl: 216 72 144

3a4eTHbIE eJUHUIIBI: 6 2 4

5. Conep:kanue TuCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3jiesiaM (TeMaM) ¢ yKazaHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o WHIUKATOP
= a
Ne Pasneinsl IUCIUIUIMHEI § JICKIHH 113 P CP Beero, JIIOCTHXKEHHU
8 W3 HUX N3 HUX N3 HUX Hac. a1
Ha Ha Ha KOMIICTCHIL
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- un
YECKYIO YECKYI0 YECKYI0
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pasnen. Ilpumenenue
COBPEMEHHOM BBIUMCIUTEIbHOMN
TEXHUKH JIJIsl 00eCTIeUeHUs
poILeccoB cOopa, mepeaay,
XpaHeHUs U 00paboOTKH
nHpopmarun
CHuCTEMHBIH NOAXO, VYK-1.1,
11 KPUTHYECKUI aHAJIU3 U CUHTE3 3 2 5 9 OIlIK-4.1,
" |uadopmanuu. Mupopmatuka u OIIK-4.2,
MH(pOPMAIMOHHBIC TEXHOJIOTHH YK-1.2
YK-1.1,
[Iporiecchl 1 METOIBI TTOUCKA, VK-1.2,
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5.1. JIexuuu

Ne
pasn

HaumenoBanue paszeina
U TEMBI JICKIUHU

HanmenoBanue u KpaTKO€ COACPKAHUC J'IeKLII/Iﬁ

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

CHUCTEeMHBIH MMOIX0/1, KPpUTHYECKUIH aHATN3 U CUHTE3 HH(POPMAIIHH.
NudopmaTrka u nHGOPMAITMOHHBIE TEXHOJIOTHH.

BBenenue. CucTeMHBII NOOXO0I ¥ CUCTEMHEIN aHAIN3 KaK
MEXIUCIUTITHHAPHOE (PHITOCOPCKO-METOI0TOTHIECKOE U HAyUHOE
HaIlpaBJICHUE UCCIICIOBAHUI. AHAIIN3 U CUHTE3 KaK METO/IbI IIO3HAHUSI.
Nudopmaruka. [Ipeamer, 3agaun nHGOPMATHKH, €€ POJIb B Pa3BUTHH
BBIYHMCIIUTEIIbHON TeXHUKU. [ToHsTHEe TexHomoruu. [Ipeamer
nH(pOPMAITMOHHOM TeXHOJIOTHH. PazBuTre HHGOPMAIIMOHHBIX
TEeXHOJIOTHH. VICTOpHUS pa3BUTHSI B COBPEMEHHBIE THITBI KOMITBIOTEPHBIX
CHCTEM.

OCHOBHBIE 3Talbl Pa3BUTHUS BIYUCIUTEIIBHON TEXHUKH.

[Toxonenuss OBM. Ipuanunsr pon Helimana.

Oranbl pa3BUTHSA HHHOPMAITMOHHBIX 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 "undopmanus”. CBoiicTBa HHGOpPMAIIHH.
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 nenbix yucen B komnetorepe. [Ipeacrapnenue
BEIIECTBEHHBIX YUCEIl B KOMIbIOTEpE. [[BONUHOE KOJUPOBAHUE TEKCTOBOM
uHpopmanuu. Konuposanue 1eToBoi HH(GOpMaLuu.

TaOauIpl HICTUHHOCTH JIOTUYECKUX (PYHKIIUH.

@aitnoBeie cuctemMbl. OCHOBHBIE 3JIEMEHTHI (PalIOBOI CUCTEMBI.
Omnpenenenue, kaaccupuKaus, napaMeTpbl, Ha3HAUE€HUE U BUJIbI
(baloBbIX CUCTEM, CTPYKTYpa XpaHEHUs, UMEHOBaHUE, 3alllUTa, TOCTYII.

Nudopmanronnsie
CUCTEMBI U
nH(pOpMalMOHHAs
0€3011aCHOCTb

HudopmaninoHHble cUCTeMbI 1 HH(pOpMaIoHHasi 6€30MacHOCTh
[Tonsitre nHbopMannoHHON TexHONOTUU. COCTaBIAIONIINE
UH(OPMAIIMOHHON TEXHOJIOTHH.

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

MonenupoBanue HHPOPMAIIMOHHON CUCTEMBI OpTraHU3aIIH.
Bo3nukHOBeHHE U pa3BUTHE HHPOPMAIIMOHHBIX TEXHOJIOTUN
«Onexktponuslit oucy. Tpu monenu oduca: nHGpOpMaIMOHHAS,
KOMMYHHKAITMOHHAs ¥ COIMOTeXHUYecKast. Monenb oduca Kak
uH(GOPMAIIMOHHON crcTeMbl. KOMITIOHEHTHI 37IEKTPOHHOTO ouca.
Aytcopcunr UT.

ObecneunBatonue noacucremsl MC: obecriedyeHrne TeXHUUECKOE,
uH(popMaimorHoe u 1p. KopnopatuBabie HHGOPMAITMOHHBIE CHCTEMBI
KUC, ERP, Bxmouas MRPI, MRPII.OcroBnbie moayiu KUC (ERP):

CUCTEMBI yIIpaBJIeHUs B3auMoieicTBus ¢ kineHTamu CRM; cucreMsr




yrpaBieHus nenoykamu noctaBok SCM; cucremsr ynpaBieHus
nepconanioM (HP); cuctemsl ynpaBneHust mpou3BOACTBOM , CHCTEMBbI
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-aHAJIN3 Ha OCHOBE XPaHUIIHIIA
JTAHHBIX (MHOTOMEPHEIN onepatuBHbIN aHanu3, OLAP-texHomorus),
yrIyOJICHHBIN MHTEIICKTYyalIbHBIN aHanu3 (data mining), anaius 6oJbIINX
naHHbIX. CUcTeMbl olleHKH () ()EKTHBHOCTH MPOEKTOB. M coib30BaHue B
nH(GOPMAIIMOHHBIX cucTeMax HTepHeTa U TeIeKOMMYyHUKAITHOHHBIX
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. [IpuHIHUIIBI TPABOBOTO PETYIUPOBAHUS
oTHoUIeHUH B chepe nHpopmanuu, UHGOPMAITMOHHBIX TEXHOIOTHHA U
3auThl HHGopManuu. Mupopmalus kak 00beKT IPABOBBIX OTHOLICHHIA.
['ocynapcTBeHHOE peryaupoBaHue B cepe MpUMEHEHUS
MH(GOPMaLMOHHBIX TeXHOIOorHi. cnonb30Banrue nHGOPMaIMOHHO-
TEJIEKOMMYHUKAIMOHHBIX ceTel. OCOOEHHOCTH TOCYJapCTBEHHOTO
perynupoBaHus B chepe UCIOIb30BaHUS POCCHMCKUX MPOrpaMM st
9IEKTPOHHBIX BBIYUCIUTEIBHBIX MAIIUH U 0a3 qaHHbIX. ObecrneueHue
YCTOHYHMBOTO U GE30MACHOTO HCIOIb30BaHUS Ha TeppuTOoOpuu PO
JIOMEHHBIX UMEH.

CucreMHBIH OAX01 K 00ecreYeHnI0 HHPOPMAIIMOHHOM 0€3011aCHOCTH.
OcHoBHbIE cpecTBa obecrneueHus: HHOPMaIMOHHON 06€30M1aCHOCTH.
CrniocoOsI 3amuThl HHGOpMaLKUY. 3alTUIICHHBIN KaHall Iepeadu,
creranorpadus, mudponanue qaHHbIX. Kitaccuukanys oCHOBHBIX BUIOB
WH(OPMAIMOHHBIX Yrpo3 U 001U 0030p METO10B OOPHOBI C HUMHU
(opranuzanvoHHbIE, MPOrPAMMHO-TEXHUYECKUE U JIp.). Ob1Iue MeToasl u
CpeICTBA MOBBIICHUS] UH()OPMAIIMOHHOM 0€30MacHOCTH:
ayTeHTU(UKaus, uaeHTUGUKaIKs, KOHPUIEHIMATEHOCTh, KOHTPOJIb
[EJIOCTHOCTH JaHHBIX, KOHTPOJIb JOCTYIIA, aBTOPU3AIINS, OMOMETPHUECKHE
METOJIbl. YPOBHHU U CPEJCTBA AHTUBUPYCHOM 3aIUTHI; aHTUBUPYCHBII
KOHTPOJIb MPOXOAIIero Tpaduka mpu paboTe B rI100abHBIX CETIX.

ArnmapaTtHoe
oOecrieueHue
KOMHBIOTepHBIX CUCTEM

AmnmnapaTHoe obecliedeHue KOMITBIOTEPHBIX CUCTEM

BHyTpeHHee ycTpoiCTBO U IPUHIMIIBI paOOTHI BBIYUCIUTEIBHBIX CUCTEM.
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. YCcTpoHCTBO B OCHOBHBIE XapaKTEPUCTUKH
LEHTpaJIbHOTO Tpolieccopa. Paboyee HanpsikeHHe mpolieccopa.
Pa3psimHOCTh Ipolieccopa u pabouas TakToBas yactora. KoMriexr
cucteMHOM oruku (yuncer). Kom-namsate. [lamsate tuHaMudeckoro tuna
¢ npou3BosibHOM BeIOOpKOH (DRAM). Cratnueckast namsTh C
npou3BosibHON BeIOOpKOW (SRAM). [llnaa namstu. BIOS. BuemHue
ycTpoiicTBa xpaHeHus nHpopManuu. AnmnapaTtasie nHTepQeicel. CeTeBoe
obopynoBanue. TecTupoBaHue U MpOBEPKa BIYUCIUTEIHHON TEXHUKH.

[IporpammHuoe
oOecrnieueHue
KOMITBIOTEPHBIX CHCTEM

[TporpamMMHOe oOecrieueHuEe KOMIBIOTEPHBIX CUCTEM

Kareropun nporpammuoro obecneuenus. [IpaBoBoe perynuposanue [10.
Bcerpoennoe cucremuoe 110. Onepanrionnsie cucteMbl. Bupychl,
BPEOHOCHBIE MPOrPaMMBbI U CpeACTBa 3aluThl. [IporpaMMHbIe cpencTa
ckatus qaHHbIX. 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

[TporpamMMHBIE CpeICTBA OCYIECTBICHHS HH(GOPMAIIMOHHBIX MPOIECCOB B
crpoutenbeTBe. MHPpOpMaMoOHHbBIE MOJIETN OOBEKTOB B CTPOUTEIIBCTBE.
BIM- Ttexnonoruu. Peanuzanus Ha BceX CTaausAX >KU3HEHHOTO IMKJIA
00BEKTa KAIUTATHBHOTO CTpouTEIbCTBA. ClIeMaTM3UpOBaAaHHOE
MIPUKJIATHOE ITPOTpaMMHOE oOecIieueHue.

OO01ue cBefeHUS O CUCTEMaX aBTOMAaTH3UPOBAHHOTO ITPOSKTUPOBAHUS,
crpykrypa CAIIP, ocHoBHBIC puHIUIIBI TpoekTHpoBaHus CAIIP,
CTPYKTYypa Iporiecca MpOeKTUPOBAHNS, TUTIOBBIC MapIIPYThl U IPOIICAYPHI
npoektupoBanus. Craguu u 3tansl npoexktupoanus CAIIP. Buabl
obecrieuenust CAIIP B ctpouTenbcTBe, GyHKIMOHATIBHAS CTPYKTYypa
CAIIP, noruko-uHdopmamoHHast MoJIellb, MaTEMaTHYECKOe oOecIeueHue,
nH(popManmoHHOE 0OecIeueHre, MPOrpaMMHOE obecIieueHue,
JUHTBUCTUYECKOE oOecIieueHrne, TEXHUIECKOe 00eCIiedeHHEe, IMPaBOBOE
obecrieuenue. IHTEIEKTyalIbHbIC BEIYMCIUTEIIbHBIC TEXHOJIOTHU B
CTPOUTEIILHOM MTPOECKTUpOBaHuH. KommnbroTepHas rpaduka B
CTPOUTEIILHOM ITPOCKTUPOBAHKH, MAIIMHHAS rpadrKa, FTeOMETPHICCKOE
MOJICIMPOBAHUE B CTPOUTEIILCTBE. ABTOMATH3AIIMS PACUCTOB
CTPOUTEILHBIX KOHCTPYKIIUMA, YUCIICHHBIC METO/IbI Pacuera,
aBTOMATH3AIlUs PACUETOB CTPOUTEIILHBIX KOHCTPYKIIUA. 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++.
Opranu3zanus BBOJa/BbIBOJIA JAHHBIX C TIOMOIIBIO MIOTOKOB. BBIBOT
JIAHHBIX Ha 9KpaH. BBo MaHHBIX ¢ SKpaHa. 3aroioBOYHBIC (DAMIIBI.
[TpoctpancTBa umeH. OiHOGaiIoBast OpraHu3alysi MPOrpaMM.
MHorodaiinoBas opranuszanus nporpamm. OCHOBHbBIE CHHTaKCUYECKHE
ocobenHocTH si3bika C++. Tunuszanus nanHbix. OCHOBHBIE THITBI IAHHBIX
s3pika C++. [IpeoOpa3oBanue TumoB. OCHOBHBIC 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 BbIYUCIEHUH C MOMONIBIO HUKIOB. BUibl 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 OKOHYAHHSI
nukia. [TonsTue u Ha3HaYeHUe CTPYKTYP B si3bike C++. OObsBIICHUE
CTpYKTYpHI. Onpenenenue cTpykTypbl. Co3laHue CTpYKTYypHOUR
nepeMeHHo. MHuImanu3anus cTpykTypHO#l nepemenHoi. Onepanuu co
CTPYKTYPHBIMU IlepeMeHHbIMU. [lepenaua cTpyKTypHOU ITIEpEMEHHOM B
¢dbyHKIMIO. BO3Bpar cTpyKTYypHO# niepeMeHHOM n3 GyHKIIUH. BiioxkeHHBIC
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 ¢




dbyakusaMu. MHorodainoBas opranu3aius IporpaMmmbl ¢ QYHKITUSIMHU.
bubnuoreunsie Gynkmuu. CriocoObl mepeayu apryMeHTOB B () YHKIIHIO.
[lepenavya aprymMmeHTOB B (DYHKIIHIO 110 3HAYCHUIO. BO3BpaT 3HaYeHHI U3
¢dbyskun. CriocoObI BO3BpaTa HECKOJIBKUX 3HAYCHUH U3 QYHKIIHH.
[Tonstue cepuiku. OCOOSHHOCTH IPUMEHEHUS CChIIOK. Ilepenaua
apryMeHToB B (DYHKITHIO TIO CChUIKe. Bo3BpaT 3HaueHUs U3 PYHKIIMH T10
ccouike. [leperpyska ¢yukiuii. Bioxxennsie ¢pyHkinn. PeKypcuBHbBIC
BBI30BBI (DyHKIIMN. BeTpanBaeMble pyHKIMH. APTyMEHTHI 10 YMOJTYAHUIO.
Koncrantaeie aprymeHTsl. O0aCTh BUAMMOCTH H KJIACC TTAMSITH
nepeMeHHbIX. JIokanbHbIC U TTI00aTbHBIE IepeMeHHbIe. | 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. Makpochl B a3bike C++. OcoOeHHOCTH CUHTaKCHUCa.
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
pasMepHOCTH MaccuBa. CriocoObI epedopa 2JIeMEHTOB 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. [lepeMeHHbIC M1 KOHCTAaHTHBIC
ctpoku. BeiBoa ctpok. CunThiBaHUE CTPOK C npodenamMu. CUUTHIBAHHE
HeCKoJbKHX cTpok. KonupoBanue crpok. KoHkaTeHaIus CTpokK.
CpaBHeHHE CTPOK. MaccuBbI CTPOK. PerynspHbie BRIpaXKCHHS B S3bIKE
C++. OcnoBHoe HazHaueHue. OCHOBHBIE METaCUMBOJIbI. OCHOBHEIC
byHKIMH 71 PaOOTHI ¢ PETYISAPHBIMU BhIpaKeHUSAMU. Vcrionb30BaHue
CTaHJAPTHBIX CUMBOJIOB B PETyJISIPHBIX BBIpaKEeHHIX. VIcroap30Banme
CIIeIIMaIbHBIX CUMBOJIOB B PETYIISIPHBIX BhIpakeHUsAX. Mcnonb3oBanme
KOMOMHAIIAH I11a010HOB.
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Ykazarenu.
JlnHamMuyeckue
MaCCHUBBI

Vkazarenu. J[nHaMU4eCKUE MacCHUBBI

[Tonstue agpeca. [lonyuenne aapeca. [lonstue ykazarens. Jloctyn k
nepeMeHHO 1Mo ykazaTento. AnpecHas apudmerrnka. KoncraHTHbIe
yKazaresd. YKa3aTelau Ha KOHCTaHTy. YKa3aTenu Ha yka3arend. [lepemaua
apryMeHTOB B (DYHKITHIO IO yKa3aTemto. YKa3aTelnb Ha PyHKIMI0. Bri30B
¢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 TuHaMU4ecKkre MaccuBbl. CTPOKU KaK MacCUBbI CHMBOJIOB.
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
Heu3MeHsieMble TUIbl. [IpoBepka THIIOB HaHHBIX. [IpeoOpa3zoBaHUE THUIIOB.
Pabora ¢ nepemennsiMu B Python. I'pynmnoBoe nprcBanBaHue.
[To3unnoHHOE MPHCBauBaHUE.
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OcHoBHBbIE OTIeparu
s3pika Python

OcHoBHBIE omepaluu si3bika Python

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




pu paboTe ¢ mocieoBaTenbHOCTIMH. [IprHOpHUTeTH Onepanuii B S3bIKe
Python. Opranusanus BeraucieHuid B si3bike 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 cinydaitabix 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

OcHoBHbIE THITBI 00BEKTOB s13bIKa Python. Crincku. OCHOBHBIC OTepaIiu
co cnuckaMu. ['eHepaTopsl CIMCKOB U BbIpaKeHUA-TeHepaTopbl. DyHKIHU
map(), zip(), filter() u reduce(). loGaBicHEe U yaaaCHHE SJIEMEHTOB
cnucka. [Touck anemenToB B criucke. [lepeBopaunBanue u
MepeMenIuBaHue crucka. BeIOOp 37IEMEHTOB CITUCKA CITY9aifHBIM 00pa3oM.
CoprupoBka crrcka. Koprexu. OCHOBHBIE OIepalifii ¢ KOPTEKAMU.
MuoxecTtBa. OCHOBHBIE Ollepalliy CO MHOKeCTBaMHU. I enepaTopsl
MHOXkecTB. CrioBapu. OCHOBHBIE ONIEpaIlu CO CIoBapsiMu. [ 'eHepaTopbl
cioBapeit. Jlnamazonsl. Pabora ¢ ¢pyakiusamu B si3pike Python. Coszmanue
¢dbyakun. BezoB dynakiuu. [lepenada apryMeHTOB B (DYHKITHIO.
HeoOs3arensHbie aprymeHTsl GyHKIHH. [lepeMeHHOE 9nciIo apryMeHTOB
¢dbyakuu. Bo3Bpar HeCKONIBKUX 3HAUCHUH U3 QyHKIMH. JIsiMOma-hyHKIIuN
B s3bike Python. dynkiuu-reneparopsl. Jlekopatopsl (yHKIIHA.
JlokanpHbIe U r100aIbHBIEC IEpeMeHHbIe. Bioxkennsie GyHkuuu. Moaynu
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, KOMMEPYECKUE), 3aBUCUMOCTH 3allPOCOB 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 uadopmaruy. | HACTPOMKH MOKMCKA: BHICTABICHHE PErHOHA, BOSMOXKHOCTE OTKIIFOUCHHS
Uudopmarika u MEePCOHAIBHOI0 MOUCKA, MOJIKII0YeHNE 0€30acHOro MOUCKa, HACTpoiiKa
HH(pOPMALMOHHBIC 0TOOpakeHHsI pe3yIbTaTOB MOMCKA.
TeXHOJIOHH ITouckossie cuctemsl Sunexc u Google.

ITouck B 35ekTpoHHOM KaTanore Poccuiickoii HallmoOHAIBHOM OMOIMOTEKH.
Pabora u nouck B npodeccuonanbHoil 6aze nanHbix Koncynsrantllmoc.
Br100op onTuMansHbBIX METOJIOB MTOUCKA U 0TOOpa MHPOPMALIUH B
COOTBETCTBHUHM C ITOCTABJIEHHOM 3a/1a4yei.
O6paboTka u xpanenue nHpopmanuu. [ IpumeHenue NpuKIAIHOTO
IPOrpaMMHOT0 obecrieueHus JUIst pa3paboTKu U 0OPMIICHHS
TEXHUUYECKOM TOKyMEHTallUU. TeKCTOBbIE PEJaKTOPHI

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

roucka, coopa, tabnuuamu. ['paduueckuii penakrop.
2 | o6paborku, nepenaun u |lIepBUYHBIC HACTPONKH TAPaMETPOB IIEYaTHOrO JOoKyMeHTa. Co3nanue

XpaHeHus: nHpopMaluu
U JaHHBIX

KOJIOHTUTYJIOB U Hymepauus ctpanull. Co3ganue cHocok. Pabora ¢
O0ydepom oOmena. BBoj crienmaibHBIX M MPOU3BOIBHBIX CUMBOJIOB.
dopmarupoBanue cuMBojioB. DopmaTupoBanue ad3ares. TaOymsiusi.
Coznanne Tabaui. BBog MaTeMaTHYECKUX BBIPAKEHUM C TIOMOIIIBIO
penakropa Gopmyin. Co3ganue ctuieit. Hymeparus n MapkupoBka




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

Oo6pabotka u xpanenue uHpopmaruu. [IpuMeHeHnEe TPUKITATHOTO
porpaMMHOTO obecrieueHus 111 00padOTKH M aHaIM3a HHGOPMALIHH.
PaboTa ¢ 3neKkTpoHHBIMH TaOIUIIAMU

Co3aHue 31eKTPOHHOM TaOIHUIIBl. AOCOIOTHAS M OTHOCHTEIbHAS
anpecanusi. DyHKIMH AJIEKTPOHHBIX Tabwi. dopMaTHpoBaHKUEe TaOJIHII.
Bo3moskHOCTH ycioBHOTO opmatupoBanus. [IpoBepka qaHHBIX.

VHPOPMAIMOHHEIE | C10c06Er BBOAA U (BOPMATHPOBAHHS TEKCTOBBIX H YHCIIOBBIX TAHHBIX B
CHCTEMBL H Tabmuisl. Beox GpopMyn B s4eiiku TaOaMIBI. ABTO3AMOJIHEHUE YUCIAMU U
MHPOPMAIMOHHAS | Gy opvynamu. CTannapTHble BYHKIHE. AGCOTIOTHBIE M OTHOCHTENBHBIE
besomacHOCTh ceoutku. IToctpoenue auarpamm u rpadukos. [ToaroToska TabmmIy K
BBIBOJly HA I1€YaTh.
UMnopT TekcToBOro (haiia B 2J1eKTPOHHYIO Tabiuiy. BeTaBka JoKyMeHTa
Word B anekTponnyro tabiuity Excel. Otkpeitue qoxkymenra Word uepes
Excel ¢ komom VBA. CoxpaHeHHE JIEKTPOHHBIX TAOJIHIL B IPYTrOM
dopmare (TXT, CSV, PDF u ap.).
Wndopmaimonnsie | I[pUMEHEHHE IPUKIIATHONO POIPAMMHOT0 0GECIICUEHHS [Isl TIONCKa,
CHCTEMEI | 0T60pa U cucTeMaTU3aluK HHOPMALUH
undopmanmonnas | Pabora co crmckamu naunbX. Co3IaHue CBOAHBIX TaGMHIT
6e30MacHOCTD VHpasieHue CuCKaMH B 3J1eKTPOHHOM TabuIe.
[IpuMeHeHHne IPUKIIAIHOTO IIPOrPAMMHOTO 00ecIeueH s 111 00paboTKu
ArnmaparHoe 0OJILIIINX MacCHUBOB WH(MOpMaIUn
obecrieyeHue OnHoBpeMeHHas paboTa ¢ HECKOIBKUMHU 3JIEKTPOHHBIMHU TaOJIHIAMU.

KOMITIBIOTCPHBIX CUCTCM

Konconumaius JaHHBIX.
VYrpasneHue criuckamMu B DJICKTPOHHOW Ta0JIHIIe.

[IporpammHuoe
oOecrnieueHue
KOMITBIOTEPHBIX CUCTEM

[TprMeHeHHe TPHUKIIATHOTO MPOTrPAMMHOI0 00eCIICUeHHUS IS ITOMCKA,
W3BJICUCHUS B 00PaOOTKU JaHHBIX

3aaun MHOKECTBEHHOTO BhIOOpa. D YHKITMN TOPU30HTATIBLHOTO U
BEPTUKAIBHOTO MTPOCMOTpa

N3yueHnne BO3BMOKHOCTEH 3JIEKTPOHHBIX Ta0IHII 110 paboTe ¢ OJ1oKaMu
JIAHHBIX, 3aKPETUICHHE HABBIKOB UCIIOJIb30BAHUS YCIIOBHOTO
dbopmarupoBanus. Vcrmoap3oBaHue GyHKIIUN BEPTUKAIBHOTO U
TOPHU30HTAIILHOTO MTPOCMOTPA JJIsT 00pabOTKU JAaHHBIX B 3JIEKTPOHHBIX
Ta0IUIAX.

IIpumeHeHne
MIPUKJIIATHOTO
MPOTPAMMHOTO
oOecreyeHus s
PEIICHUS TPAKTUICCKIX
Y MH)KCHEPHBIX 3a/1a4

Pa3zpaboTka anropuT™MOB pemieHHs TTOCTAaBICHHBIX 3a]1a4

CocraBjeHHe TIPOrpaMMBbI Ha si3bIke BasiC mpu moMoIny MakpocoB.
O6paboTka nHPpOPMALIMK U3 BHEITHUX UCTOYHUKOB. Y CKOPEHHUE U
ONITHMHM3AIIHSI PACUCTOB.

ABTOMaTH3aIUs 337249 C TIOMOIIBIO MAaKPOCOB ABTOMAaTHYECKasl 3aITHCh
KOMaH/I B 2JICKTPOHHOW Ta0JIHIIe.

CTPOUTEIBCTBA
I [TpyMeHeHre TPUKIIaJHOTO MPOTrPAMMHOI0 00eCIIeUeHNs I pellleHus
PUMCHCHHE MIPaKTHYECKUX 3a/1a4
TPHKIIATHOTO [TpuHIMIIBI paOOTHI ¢ MACCUBAaMU B 3JIEKTPOHHBIX Tabnuiax. Pemenue
IIPOrPaMMHOI0

obecreyeHust It
pelIeHUs TPAKTHISCKUX
1 MH)KCHEPHBIX 3a/1a4
CTPOMTENIBCTBA

CHCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUH U BBIYMCICHHE
KBaJPaTHYHON (hOPMBI CPEACTBAMH JIEKTPOHHBIX TaOJIHII.




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++. DTarbl CO3/1aHus TPUIIOKEHUS Ha s3bike 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++

OcHoOBHbBIE KOHCTPYKIIUH U oniepanuu si3bika C++

OnnodaiinoBas opranuzanus nporpamm. MHorodaitiioBas opranu3anus
nporpamMM. OCHOBHbIE CHHTAaKCHYECKHE 0COOCHHOCTH si3blka C++.
Tunuzanus nanabix. OCHOBHBIE TUIIBI IaHHBIX si3bIKa CH++.
[IpeoOpazoBanue TumoB. OcHOBHBIE onepanuH si3bika C++. [IppopureTs
oneparuii s3pika C++. OCHOBHBIE MAaHUNYJISATOPHI U (iaru
dopmatupoBanus. CocTaBieHue Nporpamm.

Opranuzanus
BbIyuciIeHud B C++.

CTpyKTypBl U
NIEPEYHCIICHUS

Opranuzanus BeruuciaeHuit B C++. CTpyKTypbl U TIEpEUnCICHUs
Opranu3zanus BEIYUCICHUH C TTOMOIIBIO0 IUKJIOB. 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. CocTaBlieHHE MPOTPaMM.

Opranuzanus
BeaucieHuit B C++.

CTpyKTYpBI U
NIePEYHCICHUS

Opranuzanus BeruuciaeHuit B C++. CTpyKTypbl U TIEpEUnCICHUs

[TonsiTue n Ha3HAUEHUE CTPYKTYP B si3bike C++. OObsIBICHUE CTPYKTYPBHI.
Onpenenenne cTpykTyphl. Co3/1aHHE CTPYKTYPHOU MIEPEMEHHOM.
Nuunmanuzanus CTpyKTypHOM nepeMeHHon. Onepaiuu co CTpyKTypPHBIMU
nepeMeHHbIMU. [lepenaya cTpyKTypHOU IEpEMEHHON B (PYHKIIHIO.
BosBpar cTpykTypHOil nepeMeHHOM 13 GyHKIMU. Biio)kKeHHbIE CTPYKTYPBI.
[TonsiTve 1 Ha3HaYeHHE NepeuucieHnii B a3bike C++. OObsBIEeHUE
nepeuucienns. CoznaHue nepeMeHHon nepeunciseMoro tuna. Onepauuu
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 Qyukiui. OobsBieHue pyHkiuu. Onpeaenenme
¢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 3Hauenunii 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++

[Teperpy3ka ¢ynknuii. Brnoxennsie pyHkIuu. PekypciuBHbBIE BBI30BBI
¢byukuuil. BerpauBaemblie GyHKUINN. APTyMEHTHI 10 YMOJTYaHHUIO.
Koncrantnsle aprymenTsl. O651acTh BUAMMOCTH U KJIACC TAMSTH
nepeMeHHbIX. JIokanbHbIe U r100anbHbIe TIepeMeHHbIe. [ enepanus
cinydaifHbix yucen B C++. JIam6aa-¢pyukuuu B si3pike C++. CocTaBHbIE
yacTu JsMO1a-BeIpaxeHus. Bei30B nsim0O1a-Beipaxenus. BioxxenHoe
MO 1a-BeIpaxenue. JlocTyn K nepeMeHHbIM. 3aXBaT BHEIIHUX
nepemMeHHbIX. Makpocsl B s13b1ke C++. CocTaBlleHHE POTPaMM.
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Maccusbl. CTpoku.
PerynsipHblie BoIpakeHUs

Maccussl. Ctpoku. PeryinsipHbie BbIpasKeHUs

Onnomepubie MaccuBbl. OCOOEHHOCTH Pa0OTHI C MacCUBaMU B si3bike C++.
OOwbsBieHne MaccuBa. HUIIMAnM3aus MaccuBa. Beraucinenue
pa3MepHocTH MaccuBa. CriocoObI mepedopa IIEeMEHTOB MacCHBa.
MHuoromepHbie MaccuBbl. OCOOCHHOCTH CO3JIaHUS M HHUIIUATU3AIUH.
Brrunciienue nponyieHHoi pazMepHocTd. llepegaua maccuBoB B
¢dbyHKIII0. MacCcuBBI CTPYKTYPHBIX TiepeMeHHBIX. CocTaBiieHne
porpamm.
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Maccusbl. CTpoku.
PerynsipHble BoIpakeHUs

Maccusbl. Ctpoku. PeryinspHbie BhIpayKeHUS

OcHOBHbIE TUIIBI CTPOK B si3bike C++. HUIIManu3anus 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. OCHOBHbIE
MeTacUMBOJIBL. OCHOBHBIC (DYHKITUH JIJIS1 pa0OTHI C PETyISIPHBIMU
BbIpaKeHUsIMU. Vcnionib3oBaHue CTaHAAPTHBIX CUMBOJIOB B PETYJISIPHBIX
BhIpaKeHMsIX. VCroap30BaHNe ClIEIUMAIbHBIX CUMBOJIOB B PETYIISIPHBIX
BhIpakeHusX. Mcnonp3oBanne komOuHauii madiaoHoB. CocTaBlieHUE
porpamm.
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Ykazarenu.
JAuHamuueckue
MaCCHBBI

Vka3zarenu. JluHaMU4eCKUEe MACCUBBI

ITonstue angpeca. Ilonydenue aapeca. [lonsitue ykazarens. JlocTy k
IIePEMEHHOM 10 yKa3zaTeno. AnpecHas apudmerrka. KoHcTaHTHBIC
yKazaTejd. YKa3aTelu Ha KOHCTaHTY. YKazarelM Ha ykazatenu. [lepegaua
apryMeHTOB B (DYHKIIHIO 10 YKa3aTelto. YKa3areiab Ha QyHKIHIO. Be130B
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. J[nHaMU4eCKUE MaCCHBBI

Brinenenue nunamudeckoi namsitu. Oneparuu NeW. OcBoOokIeHIE
nuHamMudeckoit mamstu. Onepanus delete. OqHOMEpHBIC TMHAMHYECKHC
MaccuBbl. MHOroMepHbIe JUHaAMHUeCKHe MacCUBBL. CTPOKH KaK MaCCHUBBI
cuMBoJIOB. PaboTa co crpokamu uepe3 ykazatenu. [lepenava ctpok B
byHKIHIO 10 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 TUIIBI JaHHBIX sA3bIKa 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 omneparuu s3sika Python. Apudmernyeckue oneparum.
ApudnmeTrndeckne onepaiuu ¢ npucBanBanueM. Omneparuu cpaBHEHUSI.
Jlorudeckue onepanuu. Y cioBHOE (TepHapHOE) BhipakeHue. Oneparuu
npu paboTe ¢ mocneaoBarenbHOCTIMH. [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 s3bIke 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. bubmuorexka 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-TeHepaTtopbl. OyHKIIUN
map(), zip(), filter() u reduce(). JlobaBieHue U yaaacHHE IEMEHTOB
cnucka. [Touck anementoB B cincke. [lepeBopaunBanue u
nepeMenInBanue cnucka. BelOop 31eMeHTOB cliicKa ciaydailHbIM 00pa3oMm.
Coprtuposka crnrcka. Koprexxu. OCHOBHBIE ONEpaliuy ¢ KOPTEKaMH.
MmuoskectBa. OCHOBHBIE ONIEpallUK CO MHOXKECTBaMU. [ 'eHepaTopbl
MHOkecTB. CioBapu. OCHOBHBIE ONEPALIUU CO CIOBapsIMU. | eHepaTopbl
cnoBapeit. Jlnanazonsl. CocTaBiieHHE TPOTPAMM.

15

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
apryMmeHTsl pynknun. [TepeMenHoe 9ynciio apryMeHToB GpyHKIUU. Bo3Bpar
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
Cucremusblii mogxon, | CUCTEMHBIN OAXOM, KPUTUYECKUHN aHAIN3 U CUHTE3 MH()OPMALIUH.
kputHdeckuii ananns n | MHpopmaTuka 1 mHGOpMAaMOHHBIE TEXHOIOTHHU. MIcTOpUs pa3BUTHS
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, Iepeaur U XpaHSHUS
ITOMUCKA, c60pa, HH(bOpMaHHH U JaHHBIX
2 | oOpaboTkH, Iepesaun u
xpanenus uHpopmanuu | VI3ydenne Marepuana; moAroToBKa K NPAaKTUYECKUM 3aHATUAM M
M TaHHBIX TECTUPOBAHUIO.
NupopmanronHsie cucteMbl 1 UHPOpMaIoHHas 6e30macHocTh. 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; MOArOTOBKA K MPAKTHYCCKUM 3aHATHAM U
KOMIBIOTEPHBIX cUCTEM | TECCTUPOBAHUIO.
ITporpamMmmHOe [TporpammHoOe oOecrieueHre KOMITbIOTEPHBIX CUCTEM
5 ob6ecrieucHue N3ydenue marepualia; moAroToBKa K MpakTUYECKUM 3aHATHAM U
KOMIIBIOTEPHBIX cUcTeM | TECTUPOBAHUIO.
Tprmererue [IpuMeHeHHe MPUKIIATHOTO IPOrPAMMHOT0 00ECIICUCHUS IS PEIICHUS
5 MPHKTAHOTO MPAaKTUYECKUX U MHKEHEPHBIX 3aJ1a4 CTPOUTEILCTBA
HPOrPAMMHOTO N3ydenue marepuaiia; moAroToBKa K MPakTUYECKUM 3aHATUIM U

oOecrieueHus s

TECTUPOBAHUIO.




PCLICHUA MMPAKTUYICCKUX
M MH)KCHCPHBLIX 3a1a4

CTPOUTENHCTBA
OCHOBHBIE OcHOBHbBIE KOHCTPYKIIUH U oniepanuu sizbika C++
8 KOHCTPYKIIMHU U W3yueHnue maTepuana; moAroToBKa K JlabopaTOpHbIM paboTaM U
onepauuu si3pika C++ | TCCTUPOBAHUIO.
Opranuzanus Opranuzanus BerauciaeHuid B C++. CTpyKTypbl U NTEpEUUCICHUS
9 Bbiuncienuit B C++. |M3ydeHue maTepuana; moAroToBka K JiabopaTopHbIM paboTaM U
CTpyKTYpHI U TECTUPOBAHUIO.
MepEeYUCIICHUS
®ynukiuu B C++
10 ®ynknum B C++ W3ydeHne maTepuana; moAroToBKa K JJabopaTopHbIM paboTam u
TECTUPOBAHUIO.
MaccuBbl. CTpoku. Peryisipabie BhIpaKeHUS
Maccusbl. CTpokw. )
11 p W3ydeHnue maTepuana; MoAroToBKa K JlabopaTOpHbIM paboTaM U
€TyJISPHBIC BLIPAKEHUA | pocrymopaniio.
Vkasarenu. VYkazarenu. /luHamuueckre 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 CHOBHI’IGPOHEpaHHH N3yuenune marepuana; moAroToBka K 1ad0paTopHbIM paboTam 1
AsbiKka Python TECTUPOBAHUIO.
OCHOBHBIE 0OBEKTBI OcHoBHBIE 00BEKTHI s1361Ka Python. ®yukuuu. Mogynu
15 a3bIKka Python. W3ydeHue maTepuana; MoAroToBKa K J1a0opaTOpHBIM paboTaM U

Oynkunn. Moaynu

TCCTUPOBAHUIO.




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

[TporpaMMoii TUCIUTUIHHBI TPEyCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATUH, HA KOTOPBIX Aa€TCs
OCHOBHOI CHCTEMaTHU3WPOBAHHBIN MaTepHall, a TAK)KE MPAKTUUECCKHUX U TAOOPATOPHBIX 3aHATHH,
MPEIMOJIaraoIINX 3aKpEIUICHNEe U3YYEHHOTO MaTepraia M pOpMUPOBaHUE Y 00YJAIOIINXCS HEOOX OTUMBIX
3HaHUM, YMEHUH U HaBBIKOB. KpoMe TOro, BaKHEMIIIMM ATAIlIOM U3YyYECHUS JUCLMUIUIMHBI SIBJISECTCS
caMoCTOsITeNIbHAsL Pab0Ta 00YJIAFOIIUXCS C HCIIOIB30BAHUEM BCEX CPEACTB H BOBMOKHOCTEH COBPEMEHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTHM.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOMIEE:

— U3y4Y€HHUE TEOPETUUECKUX BOIPOCOB MO BCEM T€MaM JUCLHUIUIMHBL;

— MOJATOTOBKA K MPAKTUYCCKUM 3aHATHIM;

— MOJATOTOBKA K TAOOPATOPHBIM 3aHSATHSM;

— MOJTrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

— MOJTrOTOBKA K 3a4eTy;

— MOATOTOBKA K 9K3aMEHY.

3a510roM YCHENIHOTO OCBOCHUS AUCIUILINHBI SBISETCS 00s13aTEIBHOE TIOCEIICHUE JICKITUOHHBIX,
MPAKTUYECKHUX U TJAOOPATOPHBIX 3aHATHI, TaK KaK MPOITYCK OJTHOTO (TeM 0oJjiee, HECKOJIBKUX ) 3aHATUI
MO>KET OCJIOKHUTH OCBOEHUE pa3/ienioB Kypca. Ha mpakTuueckux u 1a00paTOpHBIX 3aHIATUSX MaTepUall,
W3JTI0’KEHHBIN Ha JISKIHIX, 3aKPEIUISIETCS TPH BHIIOTHEHUH MPAKTUYECKUX 3a/ITaHUM.

[Ipucrynas Kk U3y4eHHUI0 TUCIUILIMHBI, HEOOXOIUMO B MEPBYIO OYepeab O3HAKOMUTHCSA C
conepsxkanueM PITJI, a Takxke METOAMYECKUMHU yKa3aHUSMU IO OpraHU3aIlui CAMOCTOATEIbHOM PaboTHI.

[Tpu mOATrOTOBKE K JIGKIIMOHHBIM 3aHATUSM CTYJIEHTY HEOOXOUMO:

— 03HAKOMUTBCS C COOTBETCTBYIOIICH TEMO 3aHATHS;

— OCMBICJIUTh KPYT U3Y4aeMbIX BOIIPOCOB U JIOTUKY X PACCMOTPEHUS;

— U3YYHUTh PEKOMEHIyeMYyI0 paboueil MporpaMMoi JInTepaTypy o JaHHON TeMe.

[Ipu moAroTOBKE K MPAaKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM U B PAMKaX CaMOCTOSITENIbHOM
paboThI O U3YYCHHIO TUCHUTUIMHBI 00yYarOMCs HEOOXOqUMO:

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIGKIIMOHHOM 3aHSTUU MaTepUall U JOTOIHUTD €ro C
Y4€TOM PEKOMEH/I0BAaHHOM 10 TaHHOW TeMe JINTEePaTyphl;

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

— BBITIOJTHUTH MPAKTUYECKUE 33JaHUS B PaMKaX U3y4aeMON TeMBbI;

— OTBETHUTh Ha KOHTPOJIbHBIE BOMIPOCHI 1O TeMe, UCTONB3Ys MaTepuansl POC;

— MOJATOTOBUTHCS K TPOBEPOUYHO paboTe, MPeTyCMOTPEHHON B KOHTPOJIbHBIX TOUKAX;

— MOATOTOBUTHCS K TPOMEKYTOUHOM aTTECTAIINH.

PaGoTsl1, BBITIONHSAEMbIE HAa TPAKTHYECKUX M TAOOPATOPHBIX 3aHIATHSIX, CIAI0TCA TOJIBKO JTMYHO Ha
3aHITHSIX TIPETIOIaBaTeNI0, KOTOPBIN BEAET Ipymily. 3aJaHus, BHIIOIHAEMbIE HA KOMIIBIOTEPE, CTYECHTHI
CHaYajia MOKa3bIBaIOT TOJILKO B JIEKTPOHHOM BH/IE B COOTBETCTBYOMIMX mporpaMmmax MS Word, MS Excel,
MS PowerPoint u np. TTpx He0OX0MMOCTH, TIPHU MPEoIaBaTelie T0CIBIBAIOT WA UCTIPABIISIFOT OIIMOKH.
Ecnu tpeOyercs pacrieyaTaTh BBIIOJHEHHBIE PA0OTHI U CIaTh UX B OyMa)KHOM BH/IE, PEIO/1aBaTENb
TOBOPHUT 00 5TOM Ha 3aHATHUSAX.

HTtorom u3yueHus: TUCHUIUINHBI SBISETCS SK3aMeH. DK3aMeH MPOBOJUTCS M0 pacnucanuio. dopma
MPOBEJICHUS 3aHATUS MOXKET OBITh YCTHAs, TUChbMEHHAS U B AJIEKTPOHHOM Buje. CTYIEHTHI, HE MPOIIEAIINE
aTTecTallrIo, JOHKHBI JINKBUAUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJICHHOM MOPSKE.

7. OneHOYHBIE MAaTEePHAJIbI VISl IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH M IIPOMEKYTOYHOMN
arrecTalMy O0YYAKOIIMXCS M0 M CHUILINHE (MOYJII0)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (OPMUPOBAHMSI B IIPOLIECCE OCBOSHUS AUCIIUIIIMHBI

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

n/m (Momys) KOMITETEHLIH cpencTaa

CucTeMHBII MOAXO0/, KPpUTUYECKUN aHAIIU3 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 1 MCTO/IbI IOHCKa, CO0pa, VK-1.1, YK-1.2, YK-1.6, MPAKTUYECKUE 3a]IaHUS;
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/laHus;
CHCTEM OIIK-4.3, YK-1.2, VK-1.6 | TecThl
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; Epgngiizion 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 | Viasarem, unamuteckue Maccuss! 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, VK-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 s13b1Ka 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, OIIK-4.3

7.2. Tunossle KOHTPOJIbHBIC 3aJlaHUA WKW HHBIC MAaTCpUalIbl TCKYIICTO KOHTPOJIA YCIICBACMOCTH,
HEOOXOUMBIC IJIs OIICHKHU 3HAHUI, YMEHHI U HABBIKOB U (MJIH) OTBITa MPO(PECCUOHAIBHON JAeITeTHhHOCTH,
XAPaKTCPUIYIOIIUX OTAIIbI (I)OpMI/IpOBaHI/IH KOMIICT eHI_[I/Iﬁ B IIpo1ieCcC€ OCBOCHUA AU CHUIIIIMHBI
Kommnekr Ba,I[aHI/Iﬁ AJIA IIPOBCPKU C(bOpMI/IpOBaHHOCTI/I HHIUKAaTOpPOB I[OCTI/I)KCHI/Iﬁ KOMHCTGHLII/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:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

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

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET 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 TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHUYECKYIO OIICHKY;

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

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIIEHUHN HAYYHBIX U MTPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBITIOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

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

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHAOBAaHHON pabodell mporpaMMoii;
- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIUAX U HAIIPABJICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

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

- paboTa noj| pyKOBOJICTBOM IIPEoiaBaTessl Ha MPAaKTUYECKUX 3aHATUSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBINOIHEHUS

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHOY» |- PparMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

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

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

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb 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
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIETSHIIUA B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

Paznen 1. IlpuMenenue coOBpeMEHHON BBIUMCIUTEIbHON TEXHUKH /1711 0OeCcIeueHus IPOLIECCOB
cbopa, mepeaun, XpaHeHus: U 00pabOTKU UHPOPMALIUH

1. Undpopmatuka. [lpenmer, 3anauu uHPOPMATUKH, €€ POJIb B PA3BUTHUH BBIUHUCIUTEIbHOM
TEXHHUKHU.

2. [lonstue texnonoruu. [Ipenmer nndopmalinoHHon TexHonoruu. Pazpurue
MH(OPMALIMOHHBIX TEXHOJIOTHH.

3. OCHOBHBIE 3TaIlbl PA3BUTHSI BBIYUCIUTEIBHON TEXHUKHU (PyUYHOU, MEXaHUUECKUH,
IIEKTPOMEXAHUYECKUH, STEKTPOHHBIN).

4. lloxonenus OBM. [Ipunnuns! ¢pon Helimana.

5. Oransl pa3BuTUs THHOPMAITMOHHBIX TEXHOIOTHH.

6. CoBpeMEHHBIE KJIACCHI BBIYUCINUTEIBHBIX CUCTEM.

7. Ionsitust "nannbie" u "undopmanud”. CroiicrBa nndopmanuu. M3mepenne nadopmanuu.

8. Ilonarue unpopmanmoHHo TexHosoruu. Cocrapistone HHPOPMATMOHHON TEXHOJIOTHH.

9. INonstue nnpopmannonHot cucremsl (MC). Dramnbl pa3zBuTHs HHOOPMALMOHHBIX CHCTEM.
Ctpykrypa 1 Kiaccupukauuy HHHOPMAIIUOHHBIX CUCTEM.

10. MogenupoBanue nHGOPMALIMOHHON CUCTEMBI OPTaHU3aluU. DJIEKTPOHHBIN oduc.

11. O6ecneunBatomue noacuctemsr MC: Texaudeckoe, MHPOpMaIMOHHOE 00ECTICYCHHE U JIp.




KopnopaTtuBHbie HHGOPMAITMOHHBIE CUCTEMBI.

12. Obecnieuenne nHhopMannoHHON Oe30macHOCTH. OpraHu3aluoOHHO-TIPABOBEIE U
HOPMATHUBHBIC ACTIEKTHI.

13. HocuTenu 1aHHBIX U ONE€paluu ¢ JaHHBIMH.

14. KonupoBanue nanabix. CTpyKTYphl JaHHBIX. EAMHHAIIBI IPpECTaBICHUS, H3MEPEHUS U
XPaHEHUs JaHHBIX.

15. Cucremsl cuncnenus. [lepeBoibl B pa3ITUYHBIE CHCTEMbI CUYMCIICHUS.

16. IlpencrapiieHre NENbIX U BEIIECTBEHHBIX uKcell. KonupoBanue rpaduueckoi U TEKCTOBOM
uH(pOpMaIIUH.

17. TaGnuibl ICTHHHOCTH JIOTUYECKUX (DYHKITUH.

18. ®aitnoBbie CUCTEMBI.

19. CuctemMHBIi MOIX0]] K 00eCIeUeHUIO HHGOPMAIITMOHHONW 0€30I1aCHOCTH.

20. BHyTpeHHee yCTpONCTBO U MPUHITUIIBI PAOOTHI BHIYUCIUTEIBHBIX CHCTEM.

21. bazoBoe u nepudepuitHoe 000pyI0BaHNUE.

22. Kareropuu mporpaMMHOTO 00€CTIeUeHHUsI KOMIIBIOTEPHBIX cucTeM. [IpaBoBOE perynupoBaHue
0.

23. MHpopManMoOHHBIC MOJICIN 0O0BEKTOB B CTpOUTENIbCTBE. BIM- TexHOIOTMN.

24. CTpyKTypa CUCTEM aBTOMATH3UPOBAHHOTO TPOESKTUPOBAHMSI, OCHOBHBIC MPUHIIMITBI UX
MPOCKTUPOBAHHUS.

Pazzaen 2. OCHOBBI MPOrpaMMHUpPOBaHust Ha si3bikax C++ u Python

1. OcHOBHBIC XapaKTEPUCTUKH U 0OJIACTH MPUMEHEHHSI SI3bIKA porpaMmupoBaHus C++.

2. OCHOBHBIE TaITBI CO3/IaHUS KOHCOJIBLHOTO MPHIIOKEHUS Ha si3bIke C++ B cpezie pa3paboTku
MS Visual Studio. Otmaaka mporpamm.

3. OcHoBHbIE orepaTopsl s3bika C++. PazudHbIe CIIOCOOBI OpraHU3aIliu CTPYKTYPHI
mporpamMmsl Ha si3bike C++.

4. Nupektussl s3p1ka C++. bubmuoreunsie mpocTpancTBa uMeH. COOCTBEHHBIC TPOCTPAHCTBA
HMMEH.

5. Yrpagnstoniye mocienoBaTelbHOCTH si3bika C++. Mcrnonb30BaHne KOMMEHTAPHUEB.

6. OcHoBHBIE KOHCTPYKIUY s3bIka C++. Unentudukaropsr. [lepemennsie. KoHcTaHTHL.
OO0bsBieHne nepeMeHHbIX. OnpeseneHne nepeMeHHbIX.

7. Tunuzanus gaHHbiX. [IpocTeie Tibl qaHHBIX. COCTaBHBIE TUIIBI TAHHBIX. BCTpOEGHHBIE THIIBI
nanHbIX. [lonp30BaTeIbCKHUE TUTIBI TAHHBIX.

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

9. Tunuzanus JaHHBIX. SIBHBIC U HEABHBIC OOBSIBICHUS TUIIOB. JIOrHMUeCKUil BHIBOJI THIIA.

10. Tunuzauus nanueix. Kontpoas TunoB. CTaTHuecKuil KOHTPOJIb TUIOB. J{luHamuueckuii
KOHTPOJIb THUIIOB.

11. Cuctemsl Tunu3anuu AaHHbIX. Crarudeckas TUNU3anus. JuHaMuueckass TUITU3ALIMSL.
Knaccudukanus s361k0B MPOrpaMMUAPOBAHUS 110 YPOBHIO TUITH3AIUH.

12. OcHOBHEBIE THITBI TaHHBIX si3bIka C++. Mepapxus THIIOB JaHHBIX s3bika C++.

13. IIpeobpazoBanue THIIOB NaHHBIX B si3bIke C++. HessBHOE mpeoOpa3oBaHue THITOB.
Pa3noBugHOCTH HESIBHBIX NpeoOpa3oBaHuii THIIOB. COBMECTUMOCTH THIIOB.

14. OcHoBHbIe oniepanuu s3pika C++. Apudmerndeckue u Joruveckue onepanuu. Onepanuu
OTHOIIICHUS.

15. OcHoBHele onepanuu si3bika C++. YHapHbIe apudmMeTnaeckue onepanun. TepHapHas
ycloBHast ornepanusi. [Ipropurerst onepanuii si3pika C++.

16. OcHoBHBIC onepanuu sA3b1ka C++. Omeparus BCTaBKH JaHHBIX B MTOTOK. Omneparust
W3BJICUCHUS TaHHBIX U3 TI0TOKa. KackamupoBaHue onepaiinii BBo1a-BeiBo1a. @opMaTupoBaHue BBOIa-
BBIBOJIA.

17. Opranu3aius BEIYUCICHUN ¢ TIOMOIIBIO IUKJIOB. Pa3HOBUIHOCTH IIMKIIOB B s3bIke C++.
Opranun3anust 6ecCKOHeYHOTO 1K, [[puHyIMTe IhHOE OKOHYAHHE [TUKIIA.

18. Opranu3zanusi BBIMUCIEHUN C MOMOILBIO BeTBJIEHU. BiiokeHHble BeTBIIeHUSI. COBMECTHOE
UCIIOJIb30BaHUE IUKJIOB U BeTBIIeHH. JlepeBo BeTBieHmid. Omneparop switch.

19. CTpykTyphl Kak criocod 00beIMHEHUs JaHHbIX pa3Horo Tuma. OOBIBICHUE CTPYKTYPHI.
OObsiBIIEHNE CTPYKTYPHOU ITEPEMEHHOM.

20. CTpyKTyphI KaK CIoco0 cO3/1aHus OJIB30BATEIbCKUX TUIOB JaHHBIX. JlocTyn K momsm



CTPYKTYpHOU nepemeHHol. NHunnanu3amus nojiei CTpykTypHoil nepemeHHoi. Onepauuu co
CTPYKTYpPHBIMH [T€PEMEHHBIMHU.

21. IlepeunciieHHs KaK CII0co0 CO3/IaHMS MOJIb30BaTEIbCKUX THUIIOB JaHHBIX. OOBsIBICHUE
MEepeYuciIsieMoro Tumna qaHHbix. Co3aaHne NepeMeHHbIX epeurciisieMoro Tuma. OcoO0eHHOCTH omepaiuii ¢
MEPEMEHHBIMH MTEPEUUCIISICMBIX THIIOB.

22. Oynkuuu B C++. O0wsBaenune Gpynkuuu. Onpenenenue GpyHKIN. Br130B GyHKITUY.
[ToaxmroueHne GyHKIMHU, pacIOIOKEHHOMN B oTIeabHOM daiiie. [loap3oBarenbckue U OMOINOTCUHBIC
(b yHKITIH.

23. ®ynkuum B C++. [lepenaya apryMmeHTOB B (DYHKIIHIO 110 3HAYCHHUIO. BO3BparT 3HAUCHUS U3
¢dbyukuu. Oneparop return. BiioxkeHHbIe QyHKITHH.

24. ®yukuun B C++. [lepenaya apryMeHTOB B (DYHKIIMIO 10 CCBhUIKE. BO3BpaT HECKOJIBKUX
3HaUEHUH U3 QYHKIIMH C TOMOIIBIO CCBHIJIOK.

25. @yukuuu B C++. Ileperpyska ¢pynkuuid. PexypcruBHbBIE BBI30BHI QyHKIHI. BeTpanBaembie
(inline) pynkIME. ApryMeHTHI 10 yMOa4aHui0. KOHCTaHTHBIC apryMEHThI (DYHKITHH.

26. @ynkuuu B C++. O61acTh BUAUMOCTH H KJIACC MTAMSITH ITePEeMEHHBIX. JIOKabHbIC
nepeMeHHbIe. [ mobanpHbIe IepeMeHHble. CTaTHYecKue JIOKanbHbIe IepeMeHHbIe. KOHGIHMKT nMeH
[II00ANBHBIX U JIOKATHHBIX MIEPEMEHHBIX.

27. JIamOma-BeipaskeHust B C++. OCHOBHBIC YacTH JIMOa-BeIpaykeHrs. BrI30B J1amM01a-
BEIPKCHHUS.

3axBaT MEPEMEHHBIX B JISIMO/1a-BBIPAKCHUSX.

28. JIamOna-eipakenus B C++. OCHOBHBIC YacTH JIIMO/1a-BhIpaxkeHus. Vcronp30BaHme
CTaTHMUYECKUX MEePEMEHHBIX B JIAMOJa-BbIpaskeHUAX. BroskeHHbIe T51M0/1a-BbIpaKEHUSI.

29. Makpocsl B si3bike C++. OcHoBHOE HazHaueHue. OTInyre Makpoca OT OOBIYHON (DYHKIIUU.

30. MaccuB Kak CTpYKTypa AJsl XpaHEHUS TaHHBIX oHOTO TUma. OTHOMEpPHBIE MaCCUBHI.
OO6mbsBienue maccuBa. OnpeneneHue MmaccuBa. Maunmanusanus Maccusa. J{ocTyn K 3ieMeHTaM MaccHuBa.

31. MaccuB Kak CTpyKTypa JAJsl XpaHEHHs! TJaHHBIX OJJHOTO TUIA. MHOTOMEpPHbIE MaCCHBBHI.
OO6mbsBienue maccuBa. Onpenenenue Maccupa. Muunmanusanus maccusa. J{ocTyn K 2ieMEHTaM MaccHBa.

32. MaccuB Kak CTpYKTypa JAJisl XpaHeHHs! TaHHBIX OJJHOTO TUMa. Pa3HOBUIHOCTH MacCUBOB.
MaccuBsl CTPYKTYpPHBIX ITepeMeHHbIX. [lepenaua MaccuBOB B (DyHKITHIO.

33. CTpokHu Kak pa3HOBUAHOCTU MaccuBOB. OCOOEHHOCTU CUMTHIBaHUS CTPOK B C++. MeToabl
get() u getline(). KomupoBanue, KOHKaTeHAIUS U CPaBHEHHE CTPOK. MacCUBBI CTPOK.

34. Perynspusie BeipaxxeHus: B C++. OcHoBHbIE MeTacCUMBOJIBL. CrielinaabHble CUMBOIIBI.
OcHoBHbIe (HYHKITUH 715 IOMCKA (hparMEeHTOB CTPOK.

35. OcHoBHble THITBI AaHHBIX B Python. TlpoBepka Tuna ganubiX. [Ipeobpa3oBaHue THITOB
JAaHHBIX.

36. Ilepemennsie. imenoBanue nepeMeHHbIX. [IprcBanBanue 3HaueHUI IepeMEHHBIM. Y TajieHUe
MePEeMEHHBIX.

37. Onepatopsl. MaTematuueckue onepaTopsl. J(Bondnsie onepatopsl. OnepaTopsl
npucBauBaHus. [I[pHOpUTET BEIMOTHEHUS ONEPATOPOB.

38. Omneparopsl cpaBHeHus. Onepatop BeTBiaeHus If...else.

39. Huxka for. Iuxir while.

40. IMpunyautensHOe okoHYaHue ukia. Oneparop continue. Omneparop break.

41. BerpoenHsie (GYHKIIMU U METOABI AJIs1 PaOOTHI C YUCIIAMHU.

42. T'enepanus ciydaiiHbIX yrcen. Mosyss random.

43. dyHKIMKA ¥ METOIBI 17151 paboThI co ctpokamu. Meton format().

44, ®opmMaTUpOBaHHBIN BBOJI/BBIBOJ JAHHBIX.

45. Cnucku. Coznanue cnucka. Onepaiuu Haj CIIUCKaMHU.

46. MuaoromepHbie ciucku. [lepeGop 3meMeHTOB criucKa.

47. I'enepaTopbl CIIHUCKOB M BBIPAKEHUS-TEHEPATOPBHI.

48. @ynkuuu map(), zip(), filter u reduce(). [Ipumeps! ucmonb30BaHUS.

49. Koprexnu.

50. MHoOXxecTBa.

51. Cnosapu.

7.4.2. IlpakTrdeckue 3aaHus IS TIPOBECHHSI TPOMEKYTOUYHOM aTTECTAIIMH 00yJarOIIuXCsI
HpaKTI/I‘lCCKI/Ie 3alaHus I IPOBCACHUS ITPOMCIKYT OYHOH aTTCCTallui pasMCIIICHEI B BUO0C
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 KypCcOBOii paboThI (MpoekTa) (TP HATHYHH )
Kypcosbie paboTs! (IMTPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHbI

7.5. Mertonuueckre MaTepuabl, OIPEAESISIONINE TPOLEAYPHI OLIEHUBAHUS 3HAHUM, YMEHU, HABBIKOB U
(unm) ombITa IPOQPECCUOHATBHOMN AEATETLHOCTH, XapaKTEPU3YIOIIe dTarbl (OPMUPOBAHUS KOMITETCHLIUH
[Tponetypa npoBeaeHUS TPOMEKYTOUHON aTTECTAIIMH U TEKYILEro KOHTPOJIS yCIIEBAEMOCTH
perIaMeHTHPYETCs IOKATbHBIM HOPMATUBHBIM aKTOM, ONPEACISIONIMM HOPSII0OK OPTaHUu3aiH U
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAllMU 00yJarOIIUXCS.
[Tponetypa oreHnBanust GOPMUPOBAHUS KOMIIETCHIIMN TIPU MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBeJeHa B 1. 7.2.
TunoBsie KOHTPOJIBHBIE 3aJaHUS WM UHBIE MaTEPUANIbl TEKYILEro KOHTPOJISI IPUBEIEHBI B 11. 7.3.
[IpomexxyTouHas aTTecTalus 1o JUCIUILIMHE TPOBOIUTCS B popMe 3auera (cemectp 1) u ax3ameHa

(cemectp 2).

3ayer u 5K3aMeH MPOBOJATCS B (popMe MPAaKTUIECKOTO KOHTPOJILHOTO 33JJaHUs U COOECeOBaHMS.

7.6. Kputepun onieHuBaHus C(HOPMUPOBAHHOCTH KOMITETCHIIMH MPY MTPOBEACHUH MPOMEKYTOTHOM

aTTecTaluuu
YDOBEHb OCBOCHMS U OLICHKA
Ouenka Ouenka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBOpUTeNbH | OLEHKA «XOpOLIO» OrieHKa «OTJIMYHO»
HO» o»
«HE 3aUYTEHO» «3aYTEHO»
VYpoBeHb ocBOeHMSI | YpPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHMS YpoBeHb OCBOCHUS
KOMIIETEHIINHU KOMIIETEHLIMHI KOMIIETEHIIMHN KOMIIETEHIIUH
«HEIOCTAaTOYHBIN». «IOPOTOBBIIT». «MPOABUHYTHIN. «BBICOKHII».
Kommereniun He Kommerenmmun Kommerenmmun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHMS OTCYTCTBYIOT, [  CdopMuUpoBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurephu c(hopMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
S — (dbparMeHTapHbBI U PenpOyKTUBHBIN YCTIEIITHO
HOCAT XapakTep, MIPUMEHSIOTCS K
PEenpOIyKTUBHBIN MIPUMEHSIOTCS K PELIEHHIO KaK
Xapaxkrep. PEIIECHUIO TUTTOBBIX TUTIOBBIX, TaK U
JleMoHCTpHpYyeTCs 3aaHUM. HECTaHJaPTHBIX
HU3KHH YPOBEHb JleMoHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPAKTUYECKOT O YPOBEHb BBICOKH YPOBEHb
HAaBBIKA. CaMOCTOATENIBHOCTH | CaMOCTOSITEIIbHOCTH,
YCTOMYUBOTO BBICOKAs aJJallTHBHOCTD
MPaKTUYECKOTO MPAKTUYECKOT0 HaBbIKA

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOTPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/aHus ouera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | ydyeOHOTO MaTepHaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BpIOpaTh
METOIMKY
BBITTOJTHCHHS
3alaHUM.
HomnyckaeT rpyObie
OIIMOKY TIPH
BBITIOJTHCHUH
3aJIaHuH,
HapyIIAKIINUEe JOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBO/IBL.

He moxer
000CHOBATH
AITOPUTM
BBITTOJTHECHHS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBIIIOJTHEHUS
3aJaHUMN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUN
3aJIaHuH,
HapyIICHUS JIOTUKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYIHEHHUS C
(bopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyIHCHHS TIPH
000CHOBAHHUH
ajropuTMa
BBIIOJIHEHUS
3aJaHUMN.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumenser
TEOPETUUECKUE 3HAHUS
JUTSL BBIOOpa METOIUKH
BBIIIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ox

P BBITIOJTHEHUHN
3aaHUH.
CaMOoCTOSTEIIFHO
aHAJIM3UPYET
pe3yIbTaThI
BBIIIOJIHEHUS 3aJaHMIA.
I'pamoTHO
00OCHOBBIBAET XOJI
penieHus 3aaad.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OILICHOK II0 OTACJIBbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
Or11eHKa «XOpOIIIO»/«3a4TEHOY BBICTABJISETCS, €CIIM CpeiHee apru(PMETHIECKOS HAXOUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUS, U3/1aTENBCTBO, IO/l U3JJaHNs y4eOHOU 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Cogeros b. 4., llexanosckuii B. B., MTHbopMaIimoHHble TEXHOIOTHU:

Teopernyeckre ocHoBbl, CankT-IlerepOypr: Jlans, 2021

https://e.lanbook.com
/book/167404

Koctiok A. B., bo6onen C. A., ®nerontoB A. B., Uepnasix A. K.,

2 |Hudopmannonnsie TexHomoruu. bazossiii kypc, Cankr-IletepOypr: Jlanb,

2021

https://e.lanbook.com
/book/180821

Cy3u P. A., SI3b1k nporpammupoBanust Python, Mocksa: Muatepaer-

3 | Yuuepcurer Undopmanmonnsix Texuonoruit (MHTYUT), At Ilu Ap

Menana, 2020

https://www.iprbooks
hop.ru/97589.html

JIOOJHUTEILHAS JUTEPATYPA




Bonkos A. A., IlerpoBa C. H., I'unz0ypr A. B., iBanoB H. A., Knamanos ®.
K., KonukoB A. U., Hukutuna C. B., IToctHoB K. B., BonkoB A. A., [lerpoBa
C. H., MadopmarimoHHbIe CHCTEMBI M TEXHOJIOTHH B CTPOUTEILCTBE, MOCKBa:
MockoBckuii rocy1apCTBEHHBIN cTpouTeNbHbINA yHUBEpcUTET, DBC ACB,

2015

http://www.iprbooksh
op.ru/40193.html

Hukudopos C. H., Uadopmatuka. Yacts 3. [Ipuknagnoe
IporpaMMupoBasue, , 2016

http://www.iprbooksh
op.ru/74384.html

3 |Huxudopos C. H., Uadopmaruka ms | kypca. Hacts 1, , 2011

http://www.iprbooksh
op.ru/19001.html

Konpakos H. C., OCHOBBI YHCIEHHBIX METOI0B, MockBa: MOCKOBCKHUM

http://www.iprbooksh

4 ryMaHHTapHbIA yHHBepcuTeT, 2014 op.ru/39690.html
5 Huxudopos C. H., Metoas! 3amuTs! naGopmaiuu. [lndpposanue qaHHbIX, https://e.lanbook.com
Cankr-IlerepOypr: Jlans, 2022 /book/206285

bykynos C. B., OcHOBBI porpamMmmMupoBanus Ha si3bike C++, CaHKT-
6 |IlerepOypr: Cankr-IleTepOyprckuii rocy1apCTBEHHBIN apXUTEKTYPHO-
crpouTenbHblii yHuBepcuteT, ObC ACB, 2015

http://www.iprbooksh
op.ru/63631.html

2017

Barep b. I'., Yucnennsie metonbl, Cankt-IletepOypr: Cankr-IlerepOyprekuit
7 |rocynapCTBEHHBIN apXUTEKTYpHO-CTpOUTENbHBIN yHUBEepcuTeT, ObC ACB,

https://www.iprbooks
hop.ru/78584.html

8 bykynos C. B., bykynosa O. B., OCHOBBI IpOrpaMMHpPOBaHHUSI HA SI3bIKE
Python, Cankr-Ilerepoypr: CIIOI'ACY, 2019

http://ntb.spbgasu.ru/
elib/01173/

9 |Hukudopos C. H., Undopmatuka. Hacts 2, , 2016

http://www.iprbooksh
op.ru/74383.html

OO6yuaromuecs u3 yrciia MHBaUI0B 1 i ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH )
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH PECypcaMu B (OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSAM UX

300pPOBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET»

DJEKTPOHHBIN agpec pecypca

DIIeKTPOHHO-OMOIMOTEeUHAsT CHCTEMa U31aTelbeTBa «JIaHby,
qoroBop Ne 10-D ot 06.12.2018

https://e.lanbook.com/

DIeKTPOHHO-6UGIMOTeuHas crcTeMa u3narenbera «IOPAUTY,
qoroBop Ne 19 ot 18.10.2019

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

DJ1eKTpOHHO-0MOIHOTEUHas cucTema u3aareiabcTBa «|IPRbooksy,
noroBop Ne 4654/18 ot 24.12.2018

http://www.iprbookshop.ru/

8.3. Ilepeuennb coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HanmenoBanue

DJNEKTPOHHBIN agpec pecypca

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

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

EnuHbIi 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGI'ACY

www.spbgasu.ru

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru

DIIEKTPOHHO-O0MOIMoTeUHast cucteMa m3narenbera "' IPRsmart”

http://www.iprbookshop.ru/

DnekTponHas 6ubimortexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranironsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

DIIEKTPOHHO-O0MOIMoTeuHas cucrema uanarenbersa "FOPAUT"

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

DJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa n3narenbera 'Jlans"

https://e.lanbook.com/

®denepanbHbIil 00pa3oBaTenbHBIN TopTan "EquHoe okHO qocTyma K
o0pa3oBaTelbHBIM pecypcam”

http://window.edu.ru




8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIIIECTBICHHH 00pa30BaTEIHHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3UOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 132009689201 ot
18.12.2020r

Python Bepcust 3.7.6386.10

CBO0OOIHO PacIpOCTPAHIEMOE

Apache NetBeans

CBO0OOIHO PacIpOCTPAHIEMOE

LibreOffice

CB00OOHO pacpoCcTpaHsIeMOe

PyCharm Community

CBO0OOIHO PacIpOCTPAHIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
CaenieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U OMEHICHHH JUIsl CAaMOCTOSITEIbHON pabOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MOMEIIEHUH JJIsl CAMOCTOSITENIbHOM paOboTHhI

OcHaIeHHOCTh O60py,I[OBaHI/IeM U TCXHHUYCCKHUMU
CcpeacTBaMu O6y‘IeHI/I${

47. YuyeOHbIe ayJUTOPUU JIJIs IPOBEICHUS
NPaKTUYCCKHUX 3aHITUH, KyPCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX PadboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTeCTaluu

VYuebHas ayIuTOpus Ui NPOBEIECHHS TPAKTUYECKUX
3aHATHUH, KypCOBOIO MPOEKTUPOBAHUS (BBIIOIHEHUS
KYpPCOBBIX pa0oT), IPYNIIOBBIX U WHAUBUYAIbHBIX
KOHCYJIbTAIMH, TEKYIIIEr0 KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTAllMM — KOMIUIEKT
MYJIbTUMEIUHHOTO 000py10BaHUs (IIEPCOHAIBHBIN
KOMIIBIOTEP, MYJIbTUMEIUNHBIN MTPOEKTOpP, IKPaH,
ayaMo-cucTeMa), Iocka MapkepHas Oenas smalneBas,
KOMIUIEKT y4eOHON MeOenu, NOAKIIOUeHHE K
koMmnbrotepHoi cetn CII6GI'ACY, Bbixoa B HTEpHET.

47. KomnbIoTepHBIH Ki1acce

Paboune mecra ¢ I1K (cTO KOMIIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIaBHATYPa, MBIIIE), CTOI
pabounii, MOJIKIOYEHHE K KOMITBIOTEPHOU ceTH
CIIGI'ACY, Beixon B Internet.

47. IlomenieHus 151 CaMOCTOSITENIbHOM pabOThI

[Tomemienue ams caMOCTOSATENEHOM paOOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [IK-23 mr., B
T.4. 1 mt.- I[1IK qns mur ¢ OB3 (cucteMuslii 6710k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTepHET» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

47. YueOHble ayTMTOPUU JJIsl IPOBEIACHUS
JIEKIIMOHHBIX 3aHATUI

VYuyeOHas ayuTOpHs Ul IPOBEICHUS 3aHATUI
JIEKIMOHHOIO TUIA, KOMIUJIEKT MYJIbTUMEIUNHOTO
00opy0BaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJBTUMEAUNHBIA POEKTOP, IKPaH, ayJUO-CUCTEMA),
JI0CKa MapKepHasi 6esast sMasieBasi, SKpaH, KOMIUIEKT
yueOHOI MebemnH, MOJIKII0YeHHE K KOMITBIOTEPHON
cetu CIIGI'ACY, Bbixon B MHTEpHET.

Jliis naBanuaoB u un ¢ OB3 obecriednBaroTcs CieliMaibHbIE YCIOBUS ISl IOTyYeHUS
0o0pa30BaHMs B COOTBETCTBUH C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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