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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

[enstMu OCBOEHMSI TUCLUIUIMHBI SIBJISIFOTCS O3HAKOMJIEHHE CTYIEHTOB:

— C IPUHLUIIAMH pabOThI CPEJCTB BHIYUCIUTEIBHON TEXHUKH;

— ¢ MeToJamMu cOopa, mepeaayn, XpaHeHus U 00paboTku nH(OpMaIIH;

— C METOJaMH PUMEHEHUS BBIYUCINTEIbHON TEXHUKHU U1 PEILIECHUS PA3INYHBIX PUKIIAIHBIX
3aja4, CBSI3aHHBIX ¢ 00pabOTKOI TEKCTOBOM, TpaguecKor U YUCIOBON HH(pOpMaIuy;

— C OCHOBHBIMHU TPeOOBaHUAMH K HH(POPMALIMOHHOM 0€3011acHOCTH; C METOIaMH,
NPUMEHSIEMBIMH JUIS 33U THl HHPOPMAIINH, a TaKXKe 1 0€30MaCHOCTH HHPOPMALMOHHBIX TEXHOJIOTUN U

CHCTEM;

— C OCHOBaMHU TIPEJICTaBJICHUS U 00pabOTKHU JaHHBIX B amsitu DBM s mpoBeneHus

PA3INYIHBIX UHKCHCPHBIX U BBIYUCIIUTCIIbHBIX pa60T;

— C IpUHIOUIIAMHA ITOCTPOCHUA BBIYHUCIUTCIIBHBIX aJITOPUTMOB C IPUMCHCHUEM CUCTCMHOI'O

noaxoaa il pCuICHUA MMOCTABJICHHBIX 3a/1a4.
3al[a'-IaMI/I OCBOCHUA NUCIHMUIIIINHBI ABJIAOTCA:

— NIOHMMAaHUC CYIIHOCTH U 3HAUYCHUA I/IH(bOpMaI_[I/II/I B pa3BUTHU COBPCMCHHOI'O 06HleCTBa;
— IOHMMaHHEe OOMIMX XapaKTEPUCTHK MPOLIECCOB cOOpa, mepenaun, XpaHeHus: 1 00padoTKu

UH(POPMALIUU CPEICTBAMH BBIYHUCIUTEIBHON TEXHUKH;

— INIOHMMAaHHEC NPHUHIHUIIOB 3allIUThL I/IH(i)OpMaIII/II/I OT pa3/IMYHbIX BUJI0B

HCCAaHKIIMOHHUPOBAHHOI'O BO3IIGI71CTBH$I;

— U3YUYCHHC IIPpaBUJI ITPECACTABIICHUA U O6pa6OTKI/I JaHHBIX CPCACTBAMHA BBIYMCIIMTEIILHOM

TCXHHUKHU,

- an06peTeHHe 3HAHHUM O COBPEMCHHOM COCTOSAHHU N TCHACHIHAX PA3BUTHA TCXHUYCCKUX U

IMpOrpaMMHBIX CPCACTB;

— O3HAKOMJICHHUC C CUCTCMHBIMHU U ITPUKIIAAHBIMHA IIPOTPAMMHBIMU CPEACTBAMMU, HpI/IO6peTeHI/IC
HaBBIKOB HUCIIOJIb30BaHHA PIH(l)OpMaI_II/IOHHbIX TEXHOJOTUH A1 PECUICHUA PA3JIMYHBIX IIPUKIIAJHBIX 3a/1a4;
— Ppa3BUTUC YMCHH COCTABUTH IJIaH PCIICHUA U p€aJIn30BaTh €ro, UCII0JIb3y1 BLI6paHHBI€

MAaTCMAaTUYCCKHEC U IIPOrpaMMHBIC MCTObI;

— Pa3BUTUC HABLIKOB BJIAACHUS CTAHAAPTHBIMU MIPUEMaMH, UCITIOJIb3YEMbIMH IJISI HAIITUCAHUA Ha
AJITOPUTMHYCCKOM A3BIKC ITPOIrpaMMBbI IIpU pCIICHUN MOCTaBJICHHOMN 3a/lavy, IMpecaAIojaararomux
IMPUMCHCHHUEC OCHOBHBIX KOHCTpYKI_[I/Iﬁ IporpaMMHUpPOBAaHUA U YMCHHC OTJIAJKU TAKUX ITPOTrpaMM, a TAKIKE
HCIIOJIb30BAHUEC CUCTCMHOT'O ITOAXO0Aa AJI PCHICHUA IMTOCTABJICHHBIX 3a/1a4,

- an06peTeHHe TCOPCTUUCCKUX U ITPAKTHUYCCKUX 3HAaHUM O YHCJIECHHBIX METOaX peuicHu-d
HWHKCHCPHBIX 3a/1a4, 00 0COOECHHOCTSIX MaTEMAaTHYECKUX BBIUMCIICHUI Ha QBM, O MaTCMaTHu4CCKOM
obecreueHUH IMPOrpaMMHBLIX CUCTEM, AHAJIN3C UX BBIYUCIIMTCIbHBIX BO3MOXKHOCTEIA.

2. [lepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00yUYEeHUSs M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €

HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTeHIInii

Kona u HaumenoBanue Konx u HaumeHnoBanue [Tnanupyembie pe3ynbTaThl 00YYSHHS 110
KOMIIETEHIIUU MHAMKATOpa TOCTHKEHUS JTUCLUILIMHE, 00eCeunBarolne T0CTHKEHNE
KOMITETEHIINU IUTaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-4 Cnocoben OIIK-4.1 Onpenensier 3HaeT

MOHUMATh TPUHIHUIIBI nepeyueHsb 3a1ad s croco0eH BBISIBIISITD UH(pOpMaLHIO,

paboThl COBPEMEHHBIX JIOCTHUKEHUS TIOCTaBICHHON HEOOXOAUMYIO  JUIsl TPUHATHS — PELICHUH,

UH(POPMALIMOHHBIX LIEJIM ¢ TPUMEHEHUEM UCTONB3Yysl COBpPEMEHHbIE WH(POPMALMOHHBIE

TEXHOJIOTHI U UH(POPMALIMOHHBIX TEXHOJIOTUN | TEXHOJIOTHH;

UCIIOJIb30BaTh UX IS ymeer

peleHus 3a1a4d BBIJIETIATH 0a30BbIe UH(POPMAaLIMOHHBIE

npodeccuoHaIbHON TEXHOJIOTUM U ONPEAEATh OCHOBHBIE C(hepbl

JESATEIIBHOCTH IpUMEHEHHUs MH()OPMAITMOHHBIX TEXHOJIOTHIA B

npodeccHoHaNBHOMI

NeSITeTTbHOCTH,

BJIajieeT

HaBBIKAMH  TPOBEJCHUS  CPABHHUTEIBHOTO
aHanM3a W BbIOOpa  MH(OPMAIMOHHBIX
TEXHOJIOTUH JJId pCHICHUA IMPUKIIaJHBIX 3a1a4




OIIK-4 Cnocoben
MOHUMATb MTPUHIIUIIBI
paboThl COBPEMEHHBIX
nH(}OpPMaAITMOHHBIX
TEXHOJIOTUI 1
MCIIOJIb30BATh UX IS
pelieHus 3aaau
npodeccuoHanbHOM
JEeSTeIbHOCTH

OIIK-4.2 Ilpennaraer crocod u
CPEJICTBO pEIICHUS 3a/1auu
npodecCHOHATbHON
JIESATETLHOCTH C YIYETOM
BO3MOKHOCTEH
WH()OPMAITMOHHBIX TEXHOJIOTHUHA

3HaeT
- OCHOBHBIC TIOHATHUS H COBPEMCHHBIC
MPUHIUIIEI PaOOTHI ¢ JETOBOM HMH(OpMaIneii;
(bYHKIIMOHATBHO-CTPYKTYPHYIO JIOTHKY
paboThI KOMITHFOTEPHBIX TPUKJIATHBIX
IpOTrpaMM, HCIOJIB3YEMbIX ISl CO3JAHHS |
00pabOTKH TEKCTOBBIX JIOKYMEHTOB;

- OCHOBHBIC  TIPUHIMIIBI  PabOTBI ¢
AJIEKTPOHHBIMU TAOJIHIIAMHY;

- UMETh MPEICTABICHHE O KOPIIOPATHBHBIX
MH(POPMAIIMOHHBIX CUCTEMaX U 0a3ax JTaHHbIX;
- OCHOBHBIC METOAbI MaTEMAaTHYCCKOI'O
MOJICIIMPOBAHUS, KJIACCH(PUKAIUN U YCIOBHI
MPUMEHECHUS MOJIETICH, METOJOB WM CPEICTB
MIPOEKTUPOBAHU MH(POPMALIMOHHBIX u
ABTOMATU3HWPOBAHHBIX CHUCTEM,
HHCTPYMCHTAJILHBIC CPEACTBA MOACIIUPOBAHUA
U IIPOCKTUPOBAHUS;

- BO3MOXXHOCTH BBIYHCIIUTEILHOU TCXHHUKU,
MMEIOIErocsl MPOrpaMMHOTO  oOecredeHus,

0COOEHHOCTH peanuzanuu METO/IOB
BBEIYUCIATEILHON MaTEMAaTUKU,
yMmeet

OPUMEHATh HMH(DOPMAIIMOHHBIE TEXHOJOTHH
JUTSI peLIeHUs] TPaKTUYECKUX 3aau;

- OCYLLECTBJISITh MOUCK U NPUMEHSATH Pa3HbIC
BUIbI HH(OPMAIIMOHHBIX PECYPCOB;

- OCYLIECTBJISATH  BbIOOp  MPOrpaMMHOIO
oOecrnieueHys B 3aBUCUMOCTH OT LIE€JIEH U BUIOB
pelaeMbIX 3a/1a4;

- [PUMEHSTh  CIOCOOBI  MOJEIMPOBAHUS
IPOLECCOB U CUCTEM C MPUMEHEHHEM
COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CPEJICTB;
BJajieeT

- TIaKeTOM O(UCHBIX MporpaMm Jjs paboThl ¢
JIeI0BO MH(OpMaIel 1 OCHOBaMHU CETEBBIX

TEXHOJIOTUH: HaBbIKaMU CO3/aHMUs,
¢dbopMaTupoBaHus u pEeIaKTUPOBAHUS
TEKCTOBBIX MaTepuasos, HaBbIKaMU
COXpaHEHMsI B pa3HbIX (haiIoBbIX (opMaTax
OTpEeAAKTUPOBAHHBIX JIOKYMEHTOB u
MOJITOTOBKH ux K neyvaru;
(bYHKINOHAIBHO-CTPYKTYPHOU JIOTHUKOU
paboThI KOMITBIOTEPHBIX HPUKIIaHBIX
[IPOrpaMM, HCIOJIB3YEMBIX JI CO3JaHus H
00paboTkH TaOJIMYHBIX JEKTPOHHBIX
JIOKYMEHTOB; HaBbIKaMU CO3/aHMs,

dbopmaTupoBaHus, peJaKTUPOBAHUS U 0a30BOM
MaTeMaTHYecKoi  0o0paOOTKM  JaHHBIX B
AIIEKTPOHHBIX TAOJINIAX;

- HaBbIKaMU IIPUMEHEHHUS 6azoBoro
MHCTPpYMEHTApUs UH(POPMALIMOHHBIX
TEXHOJIOTUN Ui PEIICHUs TEOPETHUUECKUX H
IIPAKTUYECKUX 3a/1a4;

- HaBbIKaMU UCIIOJIb30BaHUS
MH(OPMALIMOHHBIX TEXHOJIOTUN B Pa3IMUHbIX




MH(OPMALMOHHBIX CUCTEMAX;
- HaBBIKAMU HCIOJIb30BAaHUSl MpPHU pEIICHUU
MOCTaBJIEHHBIX 3a1au MIPUKIIATHOTO
MPOrPaMMHOTO 00€CTICUCHHS;

OIIK-4 Cniocoben
MOHUMATh MTPUHIIUIIBI
paboThl COBPEMEHHBIX
UH(GOPMAIMOHHBIX
TEXHOJIOTHI U
UCTIONb30BATh UX IS
pelieHus 3a1a4
npoecCHOHATBLHOM
JESTEIIbHOCTH

OIIK-4.3 Cocrasiser
QITOPUTM PEIICHUS

c(hopMyIMPOBAHHOH 3371291

3HaeT

METOAMKY COCTaBJICHHsS alIrOPUTMOB IS
pelieHusl NPUKIAIHBIX 3aJa4 M OLEHKH HX
3¢ (HEeKTHBHOCTH;

yMeer

BBIOMPATh MOAXOAALIMNA METOM, alrOPUTM IS
pelIeHus I0CTaBIIEHHOH 3a1a4u

BJIajieeT

HaBBIKAMU  pa3pabOTKH  aJrOPUTMOB  JUIA
pelleHusT  OPUKIAIHBIX  3aJad M HX
IIPOrPaMMHBIX peanu3anui

VYK-1 Cnocoben
OCYIIECTBIISATh TIOUCK,
KPUTHYECKHUM aHAIIA3 U
CHHTE3 HH(pOpMaInH,
NPUMEHSTH CUCTEMHBIN
MOJXO/ JUIsl PELICHUS
MIOCTaBJICHHBIX 3324

VYK-1.1 OcymectBiser

CHCTEMHO-CTPYKTYPHBIH BEIOOp
MH(OPMaLIMOHHBIX PECYPCOB (B
TOM YHCIIe B U(POBOH Cpeie)
JUTS IOMCKa MH(OPMAIUH B
COOTBETCTBUU C IIOCTABJIICHHON

3aauei

3HaeT
- OCHOBHEIE IIOHATHUS MH(POPMATHUKH,
WH(OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHUH;

- OCHOBHBIE HCTOYHUKU TPO(hecCHOHATbHON
uH(pOpMalMK, BKJIIOYAs D3JIEKTPOHHBIC Oa3bl
JAHHBIX;

- OCHOBHBIC BHJIBI HHTEPHET-PECYPCOB U POIIb
3TUX PecypcoB Il  TPOo(dheCcCUOHATBHOU
JIeSITEIIBHOCTH;

- OCHOBHBIE TpeOoBaHHS HWH(POPMAIMOHHON
0e301acHOCTH;

- HpO6JICMI)I U TCHACHI MU PAa3BUTHUA B O6HaCTI/I
HH(pOpPMaAIIMOHHOM 0€30MTaCHOCTH;

ymeer

- paboTathk ¢ MH(POPMAITMOHHBIMU PECYpPCAMU B
rIo0aNbHBIX ~ KOMIBIOTEPHBIX ~ CETAX U
UCMOJb30BaTh MOJYYEHHYI0 HH(POpPMALUIO B

npodeccuoHaIbHON JESATEIIBHOCTH s
peIIeHNns IOCTaBICHHOM 3a/1a4H;

BJaJeeT

- METOJaMHU bopmynupoBaHus

MH(POPMALIMOHHBIX 3allpocoB B IJI00ATIBHOM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHOW  CeTH
Ul Toucka — TpeOyemod — mHGopmanuu,
HEOOXOAUMOW JUIsl pEIIeHUs] IOCTaBJICHHOM
3aj1auu;

- MeToJOoM BbIOOpa HMHQPOPMAIIMOHHOTO(BIX)
pecypca(oB) s TOJNyYeHHS  TpeOyemoi
uH(popMaluy, HEeOoOXOTUMOW MJisi pelIeHus
MOCTABJICHHOMN 3a1a4H;

- HaBBIKAMH  COOJIIOJICHHS  OCHOBHBIX
TpeGoBaHU HHPOPMALIMOHHOM 6€30MaCHOCTH.




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTE3 HH(POPMAIIHH,
MPUMEHSTh CUCTEMHBIN
MOJXO/J AJISl PeLICHUS
MOCTaBJICHHBIX 3a7a4

VK-1.2 BrigBnger
nH(popMaIrio, 3HAUUMYIO JIJIsI
IIOCTaBJIICHHOHN 3aJauu

3HaeT

- (YHKOMH W 3HAYUMOCTh HHGOpMAIMH B
pPa3BUTUU HHPOPMAITMOHHOTO OOIIECTBA;

- METOJbl TIOMCKa, OO0pabOTKM M aHaIu3a
nHpopManuu;

- UCTOYHHMKH WH(OPMAIUU, CIOCOOBI X
MOKCKa, cOOpa M METOJbI CHCTEMATU3alluH |
00paboTku B npodeccuoHaTbHOMN
NeSITeTTbHOCTH,

yMeeT

- BBIOMpATh ONTHUMAJIbHBIE METOIbI TMOUCKA U
oTbopa wHPOpPMAIMKM B COOTBETCTBUH C
IMOCTaBJICHHOM 3a1aueii;

- CHCTEMaTHU3UPOBATh HH(OPMAITHIO;

- uACHTUUIHUPOBATH W PAHXXHPOBATH
uHpopmanuo, TpeOyeMyro I peleHUs
MOCTaBJICHHOM 3a4a4H;

BJIAJICET

- METOJaMH IIOMCKa, XPaHEHHS M 00pabOTKH
uHpopmanuu, TpedyeMoll ISl pelIeHUs
IIOCTaBJICHHOM 3a1a4H.

VK-1 Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKHUM aHAIIA3 U
CHHTE3 HH(pOpMaInH,
NPUMEHSTH CUCTEMHBIN
MOJXO/ JUIsl PELICHUS
MIOCTaBJICHHBIX 3324

VK-1.6 IIpennaraer BapuaHThl
pELICHUS TOCTaBICHHOMN
3a/1a4u, OLICHUBAs UX
JIOCTOMHCTBA U HEJOCTATKH

3HaeT

- CcpeAcTBa MPOrpaMMHOro  oOecreueHus
aHaJlu3a W YIpaBiIeHUS HH(DOPMALMOHHBIMU
IIOTOKAMU;

- (pyHKUIMOHAIBbHBIE BO3MOYKHOCTH U COCTaB
IIPOrPaMMHOT0 00€CIIeYeHHsI KOMIIBIOTEPOB;

- OCHOBBI QJITOPUTMHUYECKOTO SI3bIKA;

- 3TaIbl PeIlIeHNs 3a/1a4 Ha KOMITbIOTEPE;

ymeer

- UCIIOJIb30BAaTh HE00XO0/IUMBbIe
MaTeMaTHYECKHE METO/IbI "
MHCTPYMEHTAJIBHBIE CPEACTBA Ul PELICHHUS
IIPUKJIAIHBIX 33/1a4;

- paszpabaThiBaTh  ITOPUTMBI  PELICHUS
IIOCTaBJIEHHBIX 3a/1a4;

BJaJeeT

- METOJaMH IpPaKTUYECKOIO HCIOJIb30BAHUS
KOMIIBIOTEPOB /1711 00paboTKK MHpOpMaLUU U
OCHOBaMH YHCJEHHBIX METOJIOB pEIICHUS
3ajady;

- CTaHJApTHBIMM TpUEMaMH HalKHCAaHUS Ha
QITOPUTMUYECKOM  SI3BIKE IPOrpaMMbl ISt
peteHus IOCTaBJICHHOU 3aJ1a4n C
UCIIOJIb30BAHUEM  OCHOBHBIX  KOHCTPYKLIHH
IPOrpaMMHUPOBAHUS U OTIAJAKH  TaKUX
porpaMm;

- HaBblKaMM  0OOCHOBaHHOrO  BbIOOpa
YHUCJIEHHBIX METOJIOB PEIICHUs MOCTABJIEHHOM
3aJ1a4H.




3. Yka3aHue MecTa JUCHUILVIMHBI (MOYJIAA) B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMmMbl

JanHas qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.09 ocHoBHOIM
npodeccnoHaIbHON 00pa3oBarenbHOI nporpammsl 23.03.03 Dkcrutyataius TpaHCIIOPTHO-
TEXHOJOTHYECKHUX MAIIIUH U KOMIUIEKCOB U OTHOCHTCS K 00s13aTEIbHON YacTH yuyeOHOro TUTaHa.

TpeboBanus k npeABapUTEIHHON MOATOTOBKE 00YUYaIOILIETroCs

3HAThb.

— OCHOBHBIE MOHATHUSI THPOPMATHKH, OCHOBBI ITOPUTMHU3ALUN U POTPAMMHUPOBAHUS B
COOTBETCTBUU C 00pa30BaTEIbHON MPOrpaMMOii CpeTHEro o0IIero 00pa3oBaHus;

— UMETh IPECTABICHNE O COBPEMEHHBIX CPEJICTBAX BHIYMCINUTEIBHON TEXHUKU;

— OCHOBHBIE pa3JeNibl Kypca MaTeMaTUKH B COOTBETCTBUU C 00pa30BaTEeIbHON MPOrpaMMoi

CpemHero o0Iiero oopasoBaHus;
YMETh:

— HCIOJIb30BAaTh BO3MOKHOCTH BBIYMCIUTEIBHON TEXHUKU U IPOIPAMMHOTO 00eCTIeYeHHUS;
— COCTaBIISITh AJITOPUTMBI PEILIEHUs MPOCTHIX 3a7a4 B paMKaxX Kypca HH()OPMATUKH,
COOTBETCTBYIOIIET0 00pa30BaTEIbHOM MpOrpaMme CpeHEro 001ero o0pa3oBaHus;

BJIaACTh:

— MEePBUYHBIMHU HaBBIKAMU U OCHOBHBIMH METO/IaMHU PEIICHUS MAaTEeMaTUYECKUX 3a/1a4;
— HaBBIKaMU pabOTHI C MEPCOHATBHBIM KOMIBIOTEPOM U KOMIIBIOTEPHBIMU CETSIMH;
— HaBBbIKaMU pabOThI ¢ y4eOHOI JTUTepaTypOH.

Ne Kon n HauMeHOBaHuE MHIUKATOpa
[Tocneayronye AUCUUTIITMHBI
/11 JTOCTH>KEHHS] KOMIIETEHITUN
NHdpopManimoHHbIe TEXHOJIOTHH Ha TPEIPUATHIX OIIK-4.1, OTIK-4.2, OITK-4.3, TIK
1 pMatl peAnp (ID)-1.1, TIK(1D)-1.2, TIK(LD)-1.3, TIK
aBTOMOOMIIBHOTO TPaHCIOpTa (I)-1.4

4. O0beM QUCUUIIMHBI (MOIYJIs1) B 3a4eTHBIX eIUHUIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaJeMUYeCKHX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI padoTy 00y4aroluxcs ¢ mpenojaanBateieM (Mo BUIaM y4eOHBIX
3aHATHH) U HA CAMOCTOSATEIbHYIO PA00Ty 00y4aIOIIHUXCS

Cemectp
W3 Hux "acel Ha
. Bcero
Bun yueOHolt paboThl MIPAKTHYECKYIO
4acoB 3 4
TMOATOTOBKY

KonTakTHas pagora 80 32 48
Jlexmonnsie 3ansatus (JIek) 32 0 16 16
Jlaboparophsie 3ausTus (J1ad) 32 0 32
[Ipaktuueckue 3anstus (I1p) 16 0 16
Hnast KoHTaKTHasi pa60oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUHU 110 KYypCOBOU paboTe (IPOeKTy),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caya 3avera,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThHI
(TmpoekTa); cnavya KOHTpOJbHEIX padoT (PT'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCHIO 025 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)

yacel: | 216 72 144

3a4eTHbIEC eIUHHIIbI: 6 2 4




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac. Kon
o HWHJUKATOP
= a
Ne Paszenbl IUCLMILIMHBL ‘;3 JleKimH 13 P CP Beero, IIOCTIDKEHN
) qac.
O M3 HUX M3 HUX M3 HUX !
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCETO TIpaKTH- BCETO TipaKTh- nn
YECKYIO YECKYHO YECKYHO
nmoaro- nmoaro- nmoaro-
TOBKY TOBKY TOBKY
1. |1 paznen. IIpumenenue
COBPEMEHHOM BBIYMCIUTEILHON
TEXHUKH JUIS 00eCIeUeHUsI
MPOIIECCOB cOOpa, epeaayu,
XpaHEHHS U 00pabOTKH
nHpopmaruu
CHCTEeMHBIN ITOIXO0/I, YK-1.1,
11 KPUTHYECKUM aHAJIU3 U CUHTE3 3| 2 2 5 9 OIIK-4.1,
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5.1. JIlexuuu

No
pasn

HaunmenoBanue pazzaena
U TEMBEI JIEKIIUH

HaumeHnoBanue u KpaTKOC COACPIKAHUC HGKHI/Iﬁ

CHCTEeMHBIH ITOJIXO0/I,
KPUTHYECKUI aHAJIN3 U
CHHTE3 HHPOPMALINH.
WNndpopmaruka u
MH(pOpMalLlMOHHbIE
TEXHOJIOTUU

CHCTEeMHBIH MOAX0/1, KPpUTHYECKUN aHAJIU3 U CHHTE3 HHPOPMAITHH.
HNudopmarnka u nHGOpMAIIIOHHBIE TEXHOJIOTHH.

Baeaenne. CucTeMHBIN OAXO M CHCTEMHBIN aHAIU3 Kak
MEXIUCIUTUTHHAPHOE (PHUIT0COPCKO-METOIOIOTHIECKOE U HAYIHOE
HaIlpaBJIECHUE UCCIIEIOBAHNIM. AHAIIU3 U CUHTE3 KaK METO/IbI O3HAHUSI.
Nudopmaruka. [Ipeamer, 3agaun nHGOPMATHKH, €€ POJIb B Pa3BUTUH
BBIYMCIUTENbHON TeXHUKH. [loHsTHE TexHonoruu. [Ipeamer
WH(OPMAIIMOHHON TEeXHOJIOTHUU. PazBuTre nHGOPMAIMOHHBIX
TexHOJIOTHI. VIcTOpus pa3BUTHSI K COBPEMEHHBIE THUITBI KOMITBIOTEPHBIX
CHCTEM.

OCHOBHBIE 3Tarbl Pa3BUTHS BEIYUCIUTEILHON TEXHUKH.

[Toxonenuss OBM. [Ipunnuns! pon Heiimana.

Dransl pa3BUTHS HHOOPMAIIMOHHBIX TEXHOJIOTHH.

[Tpomecchbl U METOIBI
MoucKa, coopa,
00paboTKH, neperadyn u
XpaHeHusI ”HPOpMaIHu
U JAHHBIX

[Ipomecchl 1 METOIBI TOUCKA, COOpa, 00pabOTKH, Mepeadl U XpaHSHUS
uH(pOpMaIK U JaHHBIX

[Tonusitust "nannbie" u "undopmanus”. CoiicTBa UHGOpPMALIHH.
N3mepenne nHbOpMaIiM.

Hocutenu nanHbIX 1 onepanuu ¢ JaHHbIMA. KogupoBaHue TaHHBIX.
CtpykTypbl AaHHBIX. EAMHUIIEI IpeACTaBICHUS, U3MEPEHUS U XPAHEHUS
JTaHHBIX.

Cucremsl cuucnenus. [lepeBoibl B pa3nuHble CUCTEMBI CUUCIICHHUS.
[IpencraBnenue nenbix ynucen B kommnerotepe. [Ipeacrasienue
BEILECTBEHHBIX YHCEI B KOMIIbIOTEPE. [[BOMUHOE KOIUPOBAHNE TEKCTOBOM
uHpopmannu. KonupoBaHnue 11BeToBOM WH(MOpMALIUH.

TaOmuIel MICTUHHOCTH JIOTUYECKUX (PYHKIIUH.

@aiinoBsie cuctemMbl. OCHOBHBIE 2TIEMEHTHI (halIOBOI CHCTEMBI.
Omnpenenenue, kKaaccupuKalys, mapaMeTpbl, Ha3HAUEHUE U BUJIbI
(baltnoBbIX CUCTEM, CTPYKTYpa XpaHEHUs, IMEHOBaHUE, 3alllUTa, TOCTYII.

HNudpopmannoHHbie
CHUCTEMBI U
UHGpOPMAIIMOHHAS
0€30I1aCHOCTD

HNHupopmaninoHHble cCUCTEMbI M HH(POpMaIMOHHas 0€3011acCHOCTD
[Tonsitue nHdopmanoHHoN TexHosnoruu. CocraBisone
MH(OPMaLIMOHHON TEXHOJOTHUH.

[TonsiTne nHMOPMAITMOHHOM CUCTEMBI. DTaIlbl Pa3BUTHS
nH(pOpMalMOHHBIX cucTeM. CTpyKTypa U KiaccuuKaiu
MH(OPMALIMOHHBIX CHCTEM.

MonenrpoBanue HHPOPMALIMOHHOM CHCTEMBI OpraHU3aIIH.
Bo3HukHOBeHUE U pa3BUTHE HHOOPMALIMOHHBIX TEXHOJIOTUI
«QnexktpoHHbIi oducy. Tpu Monenu odpuca: uHGOpMaLIMOHHAS,
KOMMYHHKAIIMOHHAs U colMOoTexXHu4eckas. Monens oduca kak
nH(pOpMallMOHHOM crucTeMbl. KOMITIOHEHTHI 3JIEKTPOHHOTO ouca.
Aytcopcunr UT.

Ob6ecneunBaroriye nojacucreMsl MC: o0ecrieueHne TEXHHYECKOE,
uH(popmarmonHoe u Jip. KopnopaTtuBHbie HHGOPMAIIMOHHBIE CUCTEMBI
KUC, ERP, Bxitouass MRPI, MRPII.OcuoBabie Mmoaynu KUC (ERP):
CHUCTEMBI yIIpaBJieHUs B3auMoeicTBusA ¢ kiueHTaMu CRM; cuctemsr




yIpaBJICHHS IIenouykamMu octaBok SCM; cucteMbl yrpaBieHUs
nepconanioMm (HP); cuctemsr yrpaBiaeHus mpou3BOACTBOM , CHCTEMBI
yIpaBieHUs MPOeKTaMH; (UHAHCOBBIE CUCTEMBI; CUCTEMBI 3JIEKTPOHHOTO
ousneca u ap. OreuectBennsie KNC - 1C: [Ipeanpusitue, ['anaktuka,
[Mapyc u 3apybexusic ERP -SAP, Oracle, MS ERP. HuresiekTyaabHbIC
CUCTEMbI OM3HEC - aHAIUTUKU: OM3HEC-aHAJIU3 Ha OCHOBE XPaHUIIMILA
JaHHBIX (MHOTOMEpHBIN orepaTuBHbBIN aHanu3, OLAP-TexHomOTHS),
yrIyOJCHHBIN HHTEIICKTYalbHbINH aHaau3 (data mining), ananms 6oJIbIINX
naHHbIX. CucTeMbl oleHKH 3¢ (heKTUBHOCTH NMpoeKToB. Mcnonb30Banue B
nH(pOPMaLMOHHBIX cucTeMax VHTepHeTa U TeIeKOMMYyHUKAIIHOHHBIX
TEXHOJIOTHIl.

Obecnieuenne nHPOpPMAIIMOHHON Oe3onacHOCTH. OpraHu3aIOHHO-
IPaBOBBIC M HOpMATHUBHBIEC aclieKThl. DenepanbHbiil 3ak0H "O0
uHpopManuu, HHHOPMAIIMOHHBIX TEXHOJOTHIX U 0 3amuTe nHpopmanun"
ot 27 uroinst 2006 N 149-@3. [IpuHUIMIIEI TPABOBOTO PETYIUPOBAHUS
OTHOILIEHHH B cepe nHpopMariu, THPOPMALMOHHBIX TEXHOJIOTUN U
3amuThl nHGopMaryu. Madopmarus kak 00beKT IPaBOBBIX OTHOIICHUI.
['ocynapcTBeHHOE peryiaupoBaHue B chepe NpUMEHEHUS
MH(POPMALMOHHBIX TEXHOJIOTUH. Vcronp30Banne HHPOPMAITUOHHO-
TEJICKOMMYHUKAIIMOHHBIX ceTeil. OCOOEHHOCTH TOCYIapCTBEHHOTO
peryIupoBaHus B cepe UCTIONb30BaHUS POCCUICKIX TPOTPAMM JIJIst
AIIEKTPOHHBIX BBIUMCIIUTENFHBIX MAIMH U 0a3 qaHHbIX. O0ecreuenne
YCTOHYMBOTO U OE30MACHOT0 UCIOIb30BaHUs Ha TeppuTopuu PO
JIOMEHHBIX UMEH.

CHCcTeMHBIH MTOAX01 K 00eCTIeYeHUI0 HHPOPMAITHOHHON 0€301TaCHOCTH.
OcHoBHBIE CpeIcTBa oOecTieueHuss MHPOPMAITMOHHON 0€3011aCHOCTH.
Crioco0sb1 3amuThl HHGOpMALUK. 3aNTUIIICHHBIN KaHA TIepeaydu,
creranorpadusi, mudposanue naHHbIX. Kinaccuukanus OCHOBHBIX BUIOB
MH(POPMALMOHHBIX YIpo3 U 00mHi 0030p METOI0B OOPHOBI C HUMHU
(opranu3anuoHHbBIC, IPOTPAMMHO-TEXHHYECKHE U JIp.). O01mue MeToasl U
Cpe/ICTBa MOBBIIEHUS HHPOPMAITMOHHOM 0€30MaCHOCTH
ayTeHTU(UKaUs, HACHTU(PUKAIS, KOHPUIEHIUATBHOCTb, KOHTPOJIb
[IEJIOCTHOCTH JIaHHBIX, KOHTPOJIb OCTYIIA, aBTOPU3AIHs, OMOMETPUIECKIE
METO/bl. YPOBHH M CPEICTBA AaHTUBUPYCHOU 3aIMTHI; aHTUBUPYCHBIN
KOHTPOJIb MPOXO0ALIero Tpaduka npu padboTe B rI100aJIbHBIX CETSX.

AmnmnapatHoe
obecrneucHUe
KOMITBIOTEPHBIX CHCTEM

ArnmnapatHoe o0ecrieueHue KOMIbIOTEPHBIX CUCTEM

BHyTpeHHee ycTpoiCTBO M MPUHIUIIBI PA0OTHI BEIYUCIUTEIHHBIX CUCTEM.
MarucrtpanbHo-MoayabHbIN npuHImn nocrpoenus [1IK. Cxema
[TpuncroHckoit MamuHbl. [ponece pynkunonupoBanus IBM.
Apxurekrypa komnetorepa. llluna yrnpasienust. CuCTEMHBIH OJ0K.
Muxkponpoueccopbl. O6paboTka komaHa. BzaumozeiicTBue ¢ namMsaThio
(IT3Y u O3Y). 3akon Mypa. YcTpoiCTBO 1 OCHOBHBIE XapaKTEPUCTUKHI
LEHTpaJIbHOTO Mpoleccopa. Pabouee HanpskeHue mporeccopa.
Pa3psaHocTs nmporieccopa v paboyasi TakToBast yacToTa. KoMIiek
cucteMHol oruku (uuncer). Konr-namsats. [Tamsats fuHaMudeckoro tuma
¢ mpou3BosbHOH BeIOOpKOH (DRAM). Cratnueckas mamsTh C
npoun3BosibHON BeIOOpKOH (SRAM). IlInna namstu. BIOS. Bremnue
yCTpOMCTBa XpaHeHHus nHpopMmanuu. AnmnapatHsie nHTepdeiicel. CeteBoe
oOopynoBanue. TecTupoBaHUE U IPOBEPKA BEIYUCIUTEILHON TEXHUKH.

IIporpammHoe
obecrieyeHue
KOMITBIOTEPHBIX CUCTEM

[IporpammHuoe obecreueHne KOMITBIOTEPHBIX CUCTEM

Kareropun nporpammaoro ooecnieuenus. [IpaBoBoe perynuposanue [10.
Berpoennoe cuctemuoe [10. Onepanmonnsie cucteMsl. Bupychl,
BPEJOHOCHBIE POIPAMMBI U CpeCTBa 3aluThl. [IporpaMMHbIe cpencTBa
cxaTus JaHHbeIX. KoMrproTepHas rpaduka.




IIpumeHeHune
MIPHUKIJIATHOTO
MIPOrPaMMHOTO
obecnieucHus s
peIICHHSI TPAKTHYCCKIX
U MHOKCHEPHBIX 33/1a4
CTPOUTENILCTBA

[TpuMeHeHre TPUKIaJHOTO MPOTPAMMHOI0 OOECTIeUeHUs AJIs PEeIIeHUs
MPAKTUYECKUX M MHXKEHEPHBIX 3a]1a4 CTPOUTEIHCTBA

[TporpaMMHBbIe cpeicTBa OCYIIECTBIIEHUSI MH(OPMALMOHHBIX ITPOLIECCOB B
ctpouTtenbcTBe. HbOpManmonnsie Moaenu 00bEKTOB B CTPOUTEILCTBE.
BIM- texnonoruu. Peanusanus Ha Bcex cTaausaxX dKU3HEHHOTO LHKIIA
00BeKTa KallUTaIbHOTO CTPOUTENbCTBA. Crierualn3upoBaHHOE
MPUKIIaTHOE TPOTrPaMMHOE OOecrieueHue.

OO61ue cBeieHHs O CUCTeMax aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS,
crpykrypa CAIIP, ocHoBHBIE puHIUIIbI TpoekTUpoBaHus CAIIP,
CTPYKTypa Iporecca NpoeKTUPOBAHUS, TUIIOBbIE MAPIIPYThI U IPOLIETYPHI
npoektupoBanud. Ctaauu u tansl npoektupoBanus CAIIP. Buasl
obecnieuenus CAIIP B crpoutenbeTe, PyHKIIMOHAIBHAS CTPYKTYpa
CAIIP, noruko-uH(popMaiMoHHas MOJIENIb, MATEMaTHYECKOE 00eCTIeYeHuE,
UH(POpPMaLMOHHOE 0OecIieueHHe, MPOrpaMMHOE 0OECTIeYeHNE,
JMHTBUCTUYECKOE 00ecriedeHne, TeXHUYECKoe 00ecieueHue, paBoBoe
oOecnieueHue. IHTeNIeKTyaabHbIe BBIUNCIUTENBHbBIE TEXHOJIOTUH B
CTPOUTEIBHOM NpoeKkTupoBanuu. KommerorepHas rpaduka B
CTPOUTENILHOM MPOEKTUPOBAHUH, MAIIUHHAS rpauKa, TeOMETPUIECKOE
MOJIEJIMPOBAaHUE B CTPOUTEILCTBE. ABTOMATH3allUsl PACUETOB
CTPOUTENIbHBIX KOHCTPYKIUH, YNCIIEHHbIE METO/IbI pacyeTa,
aBTOMAaTU3AlMs paCY€TOB CTPOUTENbHBIX KOHCTPYKIMil. COBpeMEHHbIE
TEXHOJIOTHH npoekTupoBanus, BIM - akryanpHast TeHIACHIUS B
ABTOMATH3UPOBAHHOM IPOEKTUPOBAHHUH, HH(POPMAITHOHHOE
MozenupoBanue Ha ocHoBe [ VIC, npyrue coBpeMeHHbIE HalpaBieHUs B
9TON 00JaCTH.

OcCHOBHEBIE
KOHCTPYKLAH U
onepauui si3pika C++

OcHOBHBIE KOHCTPYKIIMH U onepanuu s3bika C++

OcobeHHocTH opranu3anuu nporpamm Ha sizsike C++. CTpykTypa
MporpaMmsl Ha si3bike C++. DTarbl CO3/1aHus IPUIIOKEHUS Ha si3bike C++.
Opranu3anys BB0/1a/BbIBOJIA JAHHBIX C IOMOIIIBIO TOTOKOB. BbIBOJ
JTAaHHBIX Ha 9KpaH. BBo AaHHBIX ¢ 9KpaHa. 3aroyloBOYHbIE (paitiIbl.
[TpoctpanctBa uMeH. OiHO(aiI0Bast OpraHU3aIHsl IPOrpamMmM.
MuorodaitnoBas opranuzanus nporpaMM. OCHOBHBIE CHHTaKCHUECKUE
ocobeHHOCTH s13blka C++. Tunuzanus gaHHbIX. OCHOBHBIE THIIBI TaHHBIX
a3bika C++. [IpeobpazoBanue Thnos. OCHOBHBIE onepanuu s3bika C++.
[Tpuopurers! onepanuuii s3bika C++. OCHOBHbIE MAHUITYJIATOPHI U (py1aru
(dbopMaTupOBaHUS.

Opranuzanus
BeIuHCIIeHUH B C++.

CtpyKTypsl
NIEPEYNCIICHUS

Opranuzanus BerauciaeHuit B C++. CTpyKTypbl U IEpeUnCICHUS
Opranu3zaiys BBIYUCICHUM ¢ TOMOIIBIO IIUKIOB. BUIbI 1 OCHOBHBIE
0COOEHHOCTH IMKIIOB si3bika C++. Brioxxennsle mukibl. Opranusanus
OeckoHeyHOro ukia. Opranu3aius BEIYUCICHUN ¢ TTOMOIIBIO BETBICHUMN.
OcHOBHBIE BUIBI 1 OCOOEHHOCTH BETBJIECHUH s13bika C++. BiioskeHHbIe
BetBieHUs. Oneparop switch. Oneparopsl TPUHYIUTEIHHOTO OKOHYAHHSI
nukia. [Tonstue u Ha3HaueHHe CTPYKTYp B s3bike C++. OObsBIEHNE
CTpYKTYpHl. Onpenenenne cTpykTypsl. Co3taHne CTpyKTypHOR
nepeMeHHo. MHumanu3amust CTpykTypHOil nepeMenHoi. Onepanun co
CTPYKTYPHBIMH NiepeMeHHbIMU. [lepenada cTpykTypHOI TEpEMEHHOMN B
¢byukuio. Bo3Bpar cTpykTypHO# iepeMeHHoM 13 pyHKunU. BioxxeHHbIe
CcTpyKTypHl. [IoHATHE M Ha3HaUYEeHME epeYncieHnil B s3bIke CH++.
O0bsBnenue nepeuncienus. Co3gaHue MEPeMEHHON MePEINCIIIEMOTO
tuna. Onepanuu ¢ NepeMeHHbIMHU MePEeYHCIIIEMOro THTIA.
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Oynkuuu B C++

Oynknnu B C++

OcHoBHbIe aTpuOyTH! pyHKINH B si3bike C++.  OpraHuzaius mporpamm ¢
ucrnonb3oBanueM Qpynkiuit. O0bsiBiaeHue GyHKIMu. OnpeaeneHne
dbyakuun. BezoB ¢pynkiun. OpnodaiaoBas opraHU3aiys MpoOrpaMMbl C




dbyakuusiMu. MHorodaiioBas opraHu3aius MporpaMMbl ¢ (YHKIHSIMHU.
bubnuoteunsie pyakuun. CriocoOsI epeaun apryMeHTOB B (PYHKITHIO.
[Tepenada apryMeHTOB B (pyHKITHIO 110 3HaUeHUIO. Bo3BpaT 3HaueHnii u3
¢dbyakuun. CriocoObl BO3BpaTa HECKOJIBKUX 3HAYECHUN U3 (PYHKITUH.
[Tonsitue cepuiku. OcoOeHHOCTH TpUMEHEeHus cchUIok. [lepenaya
apryMeHToB B (DYHKIIMIO MO cchliike. Bo3BpaT 3HaueHust U3 PYHKIIMHU T10
ccouike. [leperpyska ¢ynkiuii. Bioxxennsie hyakuun. PexypcuBHbie
BbI30BBI (QyHKIMN. BecTpanBaemble pyHKIMHU. APTyMEHTHI 110 YMOTYAHHUIO.
Koncrantnsie aprymenTsl. O61acTh BUAMMOCTH U KJIACC TTAMSTH
nepeMeHHbIX. JIokanbHbIe U rI00anbHble TepeMeHHbIe. | enepanus
cinyyaiiabix ynucen B C++. JIamOna-¢yuaknuu B si3pike C++. CocTaBHBIC
qacTu JIsIMO1a-BeIpakeHust. BbI30B JisiMO1a-BeIpaskeHus. BroskeHHoe
nsMOia-BeIpaxkenne. JlocTyI K MepeMeHHBIM. 3aXBaT BHEITHUX
nepeMeHHbIX. Makpochl B si3bike C++. OcOOEHHOCTH CHHTaKCHUCA.
Oco0OeHHOCTH TPUMEHEHUS.
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Maccussl. CTpokH.
PerynspHble BolpakeHUs

Maccussl. Ctpoku. PeryisipHbie BbIpaKeHUsI

Onnomepnbie MaccuBbl. OCOOEHHOCTH PabOTHI C MacCHBaMU B s3bike C++.
OO0wbsBienne maccuBa. Hunmanusanus maccuba. Beruncienue
pa3mepHocTH MaccuBa. CriocoObl mepedopa HIEMEHTOB MACCHBA.
MHuoromepHbie MaccuBbl. OCOOEHHOCTH CO3/IaHUSI M MHULIMATU3aL1H.
Brruncnenue npomnyieHHon pazmepHocTu. Ilepenaya maccuBoB B
¢GyHKIMI0. MaccuBbl CTPYKTYPHBIX IIepeMeHHbIX. OCHOBHBIE TUIIBI CTPOK
B s3blke C++. MHunmanu3zanus ctpok. IlepeMeHHble 1 KOHCTaHTHbBIE
cTpoku. BeiBox cTpok. CunTsiBaHue CTpOK ¢ npodenamu. CunThIBaHUE
HeCKOJbKUX cTpok. Konuposanue crpok. KoHkaTeHanus cTpok.
CpaBHeHue cTpok. MaccuBbl cTpok. PeryinsipHbie BbIpaKeHUsI B SI3bIKE
C++. OcHoBHOe Ha3HaueHue. OCHOBHbIE METaCUMBOJIbI. OCHOBHbBIE
GyHKIUM 17151 pabOThI ¢ peryIsspHbIMU BbIpaxkeHUsIMU. M crionb3oBaHue
CTaH/IapTHBIX CUMBOJIOB B PETYJIIPHBIX BblpaxkeHUsX. Mcnonp3oBanue
CHEIMaJIbHBIX CUMBOJIOB B PETYJISIPHBIX BhIpakeHUsAX. Vcronb3oBaHue
KOMOMHAaIMH 11abJI0HOB.
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VYkazarenu.
JAnHamuyeckne
MAaCCHBBI

VYkazarenu. J[MHAMU4ECKHUE MAaCCUBBI

ITonsatue agpeca. Ilonyuyenue agpeca. [lonsatue ykasarens. Jocrym k
HepeMeHHOIl 1o ykazatento. AnpecHas apupmerrnka. KoHcTaHTHbIE
yKa3aTesu. YKa3aTelau Ha KOHCTaHTy. YKa3arenu Ha ykasarenu. [lepenaya
apryMeHTOB B ()YHKIIMIO IO yKa3aTemnro. YKa3zarenb Ha QyHKIuio. Boi3oB
¢byHKLIMU yepe3 ykazaTenb. JJocTym K a1eMeHTaM MacCcuBa uepes
ykaszatens. [lepenada MmaccuBoB B (PyHKIMIO uepe3 yka3aTenb. Boiaenenue
JUHaMu4eckol mamsatu. Oneparuu NeW. OcBoOOXKAeHNE THHAMUYECKON
namsitu. Oneparus delete. OnHOMepHBIE TUHAMHYECKUE MACCHBBIL.
MHoromepHsle [uHaMUYeCKHE MacCUBBL. CTPOKHM KaK MaCCUBBI CUMBOJIOB.
Pabota co ctpokamu uepes ykaszarenu. [lepegaua cTpok B (yHKIHIO 1O
yKaszaTeso. MaccuBsl CTpok. JlnHaMuueckuii MaccuB char-ctpoxk.
JIuHAaMHYeCKUH MacCHB CTPOK THIA String.
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OcHoBHBIE
KOHCTPYKIIUU M THITBI
JaHHBIX s3bIKa Python

OCHOBHBIC KOHCTPYKIIMU M THITbI JaHHBIX 53bIKa Python

CtpykTypa nporpaMmsl Ha si3bike Python. OCHOBHBIE CHHTaKCHYECKHE
ocobennoctH si3bika Python. KonconbHbli BBOI/BRIBO TaHHBIX B Python.
dopmarupoBanue BbiBOAa. THITbI JaHHBIX B si3bike Python. M3mensiembie u
HeusMeHseMble Tunbl. [IpoBepka Tunos nanHbIX. [IpeoOpa3zoBaHue TUIIOB.
Pabora ¢ nepemennbiMu B Python. I'pynnoBoe npucBanBanue.
[To3nmoHHOE NpHUCBauBaHUE.
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OcHoBHBbIE OllEpalvu
a3bika Python

OcHoOBHBIC orepaluu s3pika Python

OcHoBHbIE orneparnu si3pika Python. Apudmerndeckue ornepanuu.
Apudmerndeckue oneparun ¢ npucBarnBanreM. Onepanuy CpaBHEHHS.
Jlornueckwue oneparuu. YcioBHOE (TepHAapHOE) BhIpaxeHue. Oneparuu




pu paboTe ¢ rnocienoBarenbHOCTIMU. [IpropuTeTs onepanuii B si3bIke
Python. Opranusanus BeraucicHuiA B s3b1ke Python. OcHoBHBIE BUIBI
nukinoB. KirroueBoe ciioBo pass. YcioBHbie onepatopsl. OcoOeHHOCTH
paboThI ¢ urciaaMu B s3bike Python. BeTpoennbie GyHKIMKM U METOIBI JTs
paboTsl ¢ ynciamu. Moaynas math. Maremarudeckue GyHKIuu.
I'enepanus cnyyaiHbix yncen B Python. moxyns random. CumBosibHBIE
Beruuciienus B Python. Tpocreiimas rpaduka B Python. bubanoreka
SymPy.
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OcHOBHBIE 00BEKTHI
si3bIKa Python.
Oynkiuu. Moaynu

OcHoBHbIE 00BEKTHI s1361Ka Python. ®yukmu. Moaynu

OcHoBHbIE THITbI 00bEKTOB s13bika Python. Criricku. OCHOBHBIE OTepaluu
CO CIIUCKaMU. ['eHepaTopbl CIMCKOB U BhIpaKeHUSA-TeHepaTopbl. yHKIUN
map(), zip(), filter() u reduce(). JlobaBieHue U yaaacHHE JIEMEHTOB
cnucka. [Touck anementoB B cincke. [lepeBopaunBanue u
nepeMennBanue cnucka. BolOop 371eMEHTOB CIIUCKA CIIy4ailHBIM 00pa3oM.
Coptuposka cnucka. Koprexxu. OCHOBHBIE Olepaluy ¢ KOpTexKaMH.
MuosxectBa. OCHOBHBIE ONIEpaLUK CO MHOXKECTBaMU. | 'eHepaTopbl
MHOkecTB. CioBapu. OCHOBHBIE onepaliuu co cioBapsmu. ['eHepaTopsl
crnoBapeit. [lnanasonsl. Pabota ¢ GpyHkimsmu B si3bike Python. Co3nanue
¢bynakun. BezoB dpynkiuu. [lepenada aprymMeHToB B (YHKIHUIO.
HeoOs3arensubie aprymenTsl GyHkiun. [lepeMeHHOe 4ncio apryMeHToOB
¢byukun. Bo3Bpar Heckonbkux 3HaueHUi u3 pyHkiuu. Jissmona-dpyHkuuu
B s13bike Python. dyukiuu-reneparopsl. Jlekopatopsl GyHKITHIA.
JlokanbHble U TI00aTbHBIEC IEpeMeHHbIe. Brnoxkennsie pynkunu. Moynu
Python. Unctpykuus import. Mactpykuus from.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

pJ;:IL 1 TEMBI MPAKTHHECKHX HaumeHnoBaHue U coiep)kaHue MPaKTUUECKUX 3aHATHH
3aHATHH

[Touck uadopmanmu. Beibop nHPOPMAIIMOHHBIX PECYPCOB, COJIEPIKAIINX
peneBaHTHYIO HH(OPMAIHIO O 3aJITaHHOM 00BEKTE
[Touckosslie 3ampockl. Buabl 3anpocoB (MH(OpMaLIMOHHBIE,
TpaH3aKIMOHHbIE, KOMMEPYECKHE), 3aBUCUMOCTb 3alIPOCOB OT
HACEJIEHHBIX TYHKTOB (I'€03aBUCHMBbIE U T€OHE3aBUCUMBIE 3aIIPOCHI).

CucreMHbIH Togxoz, | OMEPATOPBI 3aIPOCOB (OMEPATOPBI YTOUHEHHS « |, OIIepaTOp IPyIIHPOBKH

kpuTHaeckuii ananus u | (|, ONIEPATOPEI 100aBNCHU + 1 HCKIIOUEHHUS -, Oeparop *).

1 cunTes nHpopmamuy. | HACTPOHKH MOMCKA: BBICTABICHHE PETHOHA, BOSMOXKHOCTh OTKJIIOUCHHSI
WHpopmaTHKa 1 MEpPCOHAIBHOIO MTOKUCKA, MOAKII0UYEeHNE O€30M1acCHOr0 MOMCKa, HaCTpoMKa
MH(OPMALIOHHBIE 0TOOpaXeHUsI pe3yJIbTaTOB IMOUCKA.
TeXHOJIOIHH [Touckossle cuctems! SIHaexc u Google.

[Touck B anekTpoHHOM KaTasiore Poccuiickoll HaMOHaIbHOW OMOIMOTEKH.
Pabota u nouck B npodeccronanbHoil 0aze nanHbix Koncynprantllntoc.
Br160p onTuManbHbIX METO/I0B TIOUCKa U 0TOOpa HHGOpMaIuu B
COOTBETCTBHUH C IIOCTABJICHHON 3aJaueH.
O6paboTka u xpanenue naopmanuu. [Ipumenenrne npukIaIHOTO
MIPOrpaMMHOTO o0ecrieueHus A1 pa3paboTKH U 0POPMIICHHUS
TEXHUYECKON JOKYMEHTAIMU. TeKCTOBBIE peIaKTOPhI

Iporecchl u Metoasl | POpMaTHpoBaHue KOKymMeHTa. PenaktupoBanue popmyi. Pabora ¢

Towcka, coopa, tabunamu. ['paduueckuii pegaktop.
2 | o6paboTku, epeauu u [TepBuyHbIE HACTPOMKH MapaMeTPOB NMEYATHOTO NOoKyMeHTa. Co3naHue

XpaHeHUs HHPOPMALIUU
U JTaHHBIX

KOJIOHTUTYJIOB U Hymepanus ctpanull. Co3ganue cHOcok. Pabora ¢
O0ydepom oOMeHa. BBoj crielinanbHBIX U TPOU3BOIBHBIX CHMBOJIOB.
dopmarupoBaHue cuMBoJIoB. DopmaTrpoBaHue ad3aieB. TaOysus.
Coznanue Tabmui. BBog MareMaTH4eCKUX BBIPAKEHUH C TOMOIIBIO
penaktopa Gopmyn. Co3ganue ctuneir. Hymeparus 1 MmapkupoBka




a63aneB. Co3nanue ornaiaeHus. [ToMCK perysipHBIX BbIpaKEHUN B
nokymeHTe. CoxpaHeHne ToKyMeHTa B pa3inuaHbix ¢popmarax (RTF, TXT,
PDF u np.).

O6pabotka u xpanenue napopmarun. [IpumMeHeHne NpUKIaTHOTO
POrPaMMHOTO o0ecTieueHust At 00pabOTKH M aHaIM3a HHPOPMAIUH.
Pabora ¢ 3nekTpoHHBIMH TaOIUIIAMU

Cosznanue 31MeKTPOHHON TaOuIlbl. AGCOMIOTHAS M OTHOCHTEIbHAS
anpecanusi. DyHKIMU AJIEKTPOHHBIX Tabmui. dopMaTHpoBaHKUEe TaOIHII.
BosmoskHocTH ycinoBHoro ¢popmarupoBanus. [IpoBepka TaHHBIX.

VIHGOPMAIMORHEIE | C10co6Er BBOAA M (HOPMATHPOBAHHS TEKCTOBHIX H YMCIIOBBIX TAHHBIX B
CHCTCMBI 1 Tabuubl. Beox Gopmyn B sueiiku TabnMIbl. ABTO3AIIOIHEHHUE YUCIAMU U
MHPOPMAIMOHHAS | ¢y opvynamu. CTaniapTHBIE BYHKIHH. AGCOTIOTHBIC M OTHOCHTENBHBIC
GeomacHOCTS cepuiku. [loctpoenne muarpamm u rpadukos. [Toaroroska tabmui K
BBIBOJ[Y Ha I1€YaTh.
HmmopT TekcTOBOTO (haiiia B AIEKTPpOHHYIO Tabnuily. BcTaBka TEKCTOBOTO
JIOKYMEHTA B 3JIEKTPOHHYIO TabmuIly. OTKPBITHE TEKCTOBOTO JOKYMEHTA
yepe3 IEKTPOHHYI0 Tabnuiry ¢ kogom VBA. CoxpaHneHue 3IeKTPOHHBIX
tabymn B aApyrom popmate (TXT, CSV, PDF u np.).
Uudopmarmonnsie | IpUMEHEHNE IPUKIIAHOTO TIPOrPAMMHOI0 00ECTICUCHHU ST [Tl [IOUCKA,
CHCTEMEI | oTOOpa U cucTeMaTu3aluu UHPOPMaLTUU
nH OpMAaIMOHHAS Pabora co cickamu ganubix. Co3maHue CBOHBIX TaOJIHI]
0€e30MacHOCTEL YHpaBJ'ICHI/Ie CIIMCKaMH B C-)JIGKTpOHHOI\/JI Ta0IHIIE.
[TpuMeHeHne TPHUKIIATHOTO TPOTPAMMHOTO OOecTIiedeHus 111 00paboTKu
AmnmaparHoe OOJBIIMX MacCHBOB WH(OPMAITUN
obGecIeueHe OnnoBpemMeHHast paboTa ¢ HECKOJIBKUMH JIEKTPOHHBIMH TaOJIUIIAMU.

KOMIIBOTCPHBIX CUCTEM

KoHcomupanusg 1asHbIX.
VYrpasneHnue criuckamMu B 3JIEKTPOHHOU TabJuIe.

IIporpammHoe
obecrieyeHne
KOMITBIOTEPHBIX CUCTEM

[TprMeHeHrne NPUKIAIHOTO TPOTPAMMHOTO 00ecTIeUeHUs IS TOUCKa,
U3BJICYEHMS] U 00pabOTKU JaHHBIX

3amaun MHOXKECTBEHHOTO BBIOOpa. DYHKITNH TOPH30HTAILHOTO U
BEPTUKAJIHHOTO IIPOCMOTpPA

N3yuenne BO3MOXKHOCTEH 2JIEKTPOHHBIX Ta0IHIL 110 paboTe ¢ 61oKkaMu
JTAHHBIX, 3aKPETJICHNE HABBIKOB MCIIOJIB30BAHUS YCIIOBHOTO
dopmarupoBanus. Vicnonp3oBanne GyHKINH BEPTHKAIEHOTO U
TOPU30HTAIILHOTO MTPOCMOTPA i 00paOOTKU JAHHBIX B SJIEKTPOHHBIX
Tabnuuax.

IIpumeHeHune
MIPUKIIATHOTO
MIPOrPaMMHOTO
obecnieueHUs s
pEIlIeHUs TPAKTUIECKUX
Y MH)KCHEPHBIX 3a/1a4

Pa3pa0oTka anropuTMOB pelIeHus MOCTABICHHbIX 3a7a4

CocraBieHne nporpaMmsbl Ha si3bike BasiC nmpu momoriy Makpocos.
O06paboTtka nH(pOpMAIMK U3 BHEIIHUX UCTOYHUKOB. Y CKOpEHHE U
ONTUMHU3ALMSI PACUETOB.

ABTOMaTH3a1Ms 337a4 C TIOMOIIBIO MAKPOCOB ABTOMAaTHYECKasl 3alHCh
KOMaH/ B 3JIEKTPOHHOM TabmuIie.

CTPOUTEIILCTBA
[TprMeHeHne NPUKIIaHOTO MPOrPAMMHOT0 00eCIeUeHUs ISl PeLICHHS
IIpumeneHne
MIPaKTUYECKUX 3a/1a4
MIPUKJIIATHOTO I
PUHLIUIIBI Pa0OTHI C MACCUBAMHU B JIEKTPOHHBIX Tabnunax. Pemenue
IIPOTPaMMHOI0

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

CUCTEM JIMHEIHBIX anreOpanyecKux ypaBHEHHUH U BHIYHUCIICHHE
KBaJIpaTUYHOM (POPMBI CPEICTBAMU 3JIEKTPOHHBIX TAOJIHUII.




5.3. JTaboparopHbie pabOTHI

Ne
pasng

HaunmenoBanue paznena
Y TEMBI JJA0OPATOPHBIX
pabor

HanmMeHnoBanwue u cojiep:kanue 1a00paTOPHBIX paboT

OcCHOBHEBIE
KOHCTPYKIUHU U
onepanuu s3pika C++

OcHOBHbBIE KOHCTPYKIIMH U oniepanuu s3bika C++

OcoOeHHOCTH OpraHu3anuu nporpamm Ha si3bike C++. CTpykrypa
porpaMMel Ha si3bike C++. DTansl co3/1aHus MPUIOKEHU Ha si3bike CH++.
Opranuzanys BB0O/1a/BbIBOJIA JAHHBIX C IIOMOIIBIO TOTOKOB. BBIBO
JAHHBIX Ha SKpaH. BBOJ JaHHBIX ¢ SKpaHa. 3aroioBOYHbIE (haiiiibl.
ITpocrpanctBa umeH. CocTaBieHUE IPOrPaMM.

OcHoBHbIE
KOHCTPYKIIUH U
ornepauui si3pika C++

OcHOBHbBIE KOHCTPYKIIUH U oniepanuu s3bika C++

OpnnodaiinoBasi opranuzaiys nporpamMmm. MHorodaiaoBast opraHu3aIus
nporpamMm. OCHOBHBIE CHHTAaKCHYECKHUE OCOOCHHOCTH si3bIka C++.
Tunuzanus nanHbeix. OCHOBHBIC THITBI TAaHHBIX si3bIKa C++.
ITpeoOpa3zoBanue Tunos. OcHOBHBIE onepanuu si3pika C++. [Tpuopurerst
omnepauuii s3pika C++. OCHOBHBIE MAaHUITYJIATOPHI U (priaru
dopmarupoBanusi. COCTaBICHHE IPOTPAMM.

Opranuzanus
BeIaucieHui B C++.

CtpyKTypBl U
NePEUYHCIICHUS

Opranuzanus BeranciaeHuit B C++. CTpyKTyphl U IePEUnCICHHUS
Opranu3anys BEIYUCICHUH C ITOMOIIBIO IUKIJIOB. BHIBI 1 OCHOBHBIE
0COOEHHOCTH ITUKJIOB si3blka C++. BiokenHble 1ukiibl. OpraHu3amnus
OeckoHeyHOro mukia. Opranu3aius BBIYUCICHUHA ¢ TTOMOIIBIO BETBJICHUMN.
OCHOBHBIC BUJIBI 1 0COOCHHOCTH BeTBJICHUH A3b1ka C++. BiioxkeHHbIe
BetBieHus. Oneparop switch. Oneparops! TPUHYIUTETHHOTO OKOHYAHHS
nukia. CocTaBlICHHE MPOTPaMM.

Opranuzanus
BbIuncieHui B C++.

CtpyKTypsl
HepevnCIeHUs

Opranuzanus BeranciaeHuil B C++. CTpyKTypbl U IEPEUNCIICHUS

[TonsiTHe U Ha3HaUeHUE CTPYKTYP B sA3bike C++. OOBsABICHUE CTPYKTYPBHI.
Omnpenenenue ctpykrypbl. Co31aHUE CTPYKTYPHOM IEPEMEHHOM.
WNunnuanusanys CTpyKTypHOH niepeMeHHoN. Onepannuu co CTpyKTYPHBIMU
nepeMeHHbIMU. [lepenaya cTpyKTypHOI epeMEHHOM B (DyHKIHIO.
Bo3Bpar cTpykTypHOIi nepeMeHHON U3 QyHKIUHU. BiIoxKeHHbIe CTPYKTYpBHI.
[TonsTHe 1 Ha3HaueHUe nepeyrciaeHuit B s3pike C++. OObsBICHNE
nepeuncienns. CoznaHue NepeMeHHON nepeyrcisieMoro tuna. Onepanun
C IIEpEMEHHBIMHU IepeuncisieMoro tuna. CocTaBiIeHUE IPOTrpaMM.
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Oynkuuu B C++

Oynkuuu B C++

OcHoBHbIe aTpuOyTH pyHKIMIA B s13bIke C++.  OpraHusaius Iporpamm c
ucnonp3oBanueM GyHkiuil. O0bsaBienue GpyHkuu. OnpeaeneHue
dbyuknun. BezoB ¢pyakiuu. OnHodaiinoBas opraHu3aius IporpaMMBI C
byHkusamMu. MHorogainoBas opraHu3ais IporpamMmbl ¢ GyHKITHUSIMH.
bubnuoreunsie pynkumuu. CriocoOsI nepeadu apryMeHToB B (DYHKIIHIO.
[lepenaya aprymeHTOB B (PYHKIIMIO 110 3HAYeHUIO. Bo3Bpar 3HaueHMit U3
¢dbynkun. CrnocoObl BO3BpaTa HECKOJIBKUX 3HAYSHUHN U3 QYHKIIHH.
[Tonsitre ccputku. OcoOeHHOCTH TPUMEHEHUs cchlIoK. [lepenaya
apryMeHTOB B ()YHKITUIO TIO CChUTKE. Bo3BpaT 3HaueHUs U3 PYHKIIMU 11O
ccpiike. CocTaBieHre IpoTrpamm.
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Oynknnu B C++

Oynkuuu B C++

[Teperpyska ¢ynkuwmii. Bnosxenusie GpyHKIIMU. PeKypCcHBHBIE BBI30OBBI
¢ynkuunit. BerpanBaemble GyHKIMU. APTYMEHTBI [0 YMOTYAHHIO.
KoncranTasle aprymenTsl. O01acTh BUIUMOCTH U KJIacC MaMSTH
nepeMeHHbIX. JIokanbHbIe U ri100anbHble epeMeHHble. ['enepanus
ciyuaitnbix yucen B C++. JisamOna-dpyukiuu B sizbike C++. CocTaBHbIE
4acTH JIMO1a-BbIpakeHHs. BbI130B 1siM01a-BeIpaskeHus. BioxxeHHOe
asiMOja-BeIpakeHue. JlocTyn K mepeMeHHbIM. 3aXBaT BHEIIHUX
nepeMeHHbIX. Makpocsl B A3bike C++. CocTaBleHHE IPOrpaMM.




11

Maccusbl. CTpoku.
PerynsipHble BoIpakeHUs

Maccusbl. CTpoku. Peryisipabie BoIpakeHUs

Onnomepnbie MaccuBbl. OCOOEHHOCTH PAaOOTHI C MacCHBaMU B si3bike C++.
OO0mpsBiaeHne MaccuBa. MHunmanusamnys Mmaccusa. Berauciienue
pa3MepHocTH MaccuBa. CriocoObl mepedopa AIEeMEHTOB MaccHBa.
MmuoromepHbie MacCuBbl. OCOOEHHOCTH CO3JJaHUS U MHUIIUATU3AIINH.
Brruncnenue npomnyiieHHo# pasmepHoctu. [lepenaua MaccuBoB B
¢byHKIMI0. MaccuBbI CTPYKTYPHBIX NepeMeHHbIX. CocTaBlieHHe Iporpamm.
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Maccussl. CTpokH.
Perynspuble BolpakeHUs

MaccuBbl. CTpoku. Peryisipabie BeIpaKeHUS

OcHoBHBIE THIIBI CTPOK B si3bike C++. IHMIIManu3anus CTpoK.
[lepemeHHbIE U KOHCTAaHTHBIE CTPOKHU. BiBOJ cTpok. CUMTHIBAaHUE CTPOK C
npobenamu. CUUTHIBaHUE HECKOJIBKUX CTPOK. KonupoBaHue cTpok.
Konxkarenanus crpok. CpaBHeHue cTpoK. MaccuBbl CTpok. PerynspHbie
BbIpaxkeHus B sA3bike C++. OcHOBHOE Ha3HaYeHUuEe. OCHOBHBIE
MeTacuMBOJIbL. OCHOBHBIE QYHKIIUH 7151 paOOThI C PEryIspHBIMU
BbIpaxeHUsIMU. VI cIioib30BaHNe CTaHAAPTHBIX CUMBOJIOB B PETYIISIPHBIX
BbIpaxkeHHsX. Micronp30BaHuE CrieUaIbHBIX CUMBOJIOB B PETYJISPHBIX
BbIpaxkeHHsX. Micnonp3oBanue komOuHanui madnoHoB. CocTaBieHHe
POrPaMM.
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VYkazarenu.
JIMHaMHU4YECKHE
MaCCHBBI

Vkazarenu. JJuHaMUYeCKUE MaCCHUBBI

ITonsarue agpeca. Ilonyuenue anpeca. [lonstue ykasareins. Jloctyn k
MEPEMEHHOI 1o ykazaTento. AnpecHas apudmerrnka. KoncranTHbie
yKa3zaTesnd. YKa3zareau Ha KOHCTaHTy. YKa3arenau Ha yka3arenu. [lepenaua
apryMeHToB B ()YHKIUIO IO yKa3aTenro. YKa3aTenb Ha QyHKINIO. Bei30B
byHKIIMM yepe3 ykazatelnb. JJoCTym K alieMeHTaM MaccuBa uepe3
ykazarenb. [lepenaua maccuBoB B (QYHKIIMIO Yepe3 yKa3aTeb.
CocTtaBieHue mporpamm.
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VYkazarenu.
JAnHamuyeckue
MAaCCHBBI

VYkazarenu. JluHaMuyeckre MacCUBbI

Beinenenue nunamuyeckoit namsatu. Onepaunu New. OcBoOoXIeHHE
nuHaMu4deckoit mamsatu. Onepaius delete. OgHOMepHBIC AUHAMHYECKUE
MaccuBbl. MHOroMepHbIe TUHAMUYECKHE MacCUBBL. CTPOKH KaK MacCCHUBBI
cuMBOJIOB. PaboTa co ctpokamu dyepe3 ykaszarenu. [lepenada ctpok B
¢GyHKuHMIO 1Mo ykazarento. Maccubl cTpok. JlnHaMuueckuii Maccus char-
crpok. JluHamuueckuit MaccuB cTpok tuma String. CocrapieHue
IIPOrPaMM.
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OcHOBHBIE
KOHCTPYKIIMU M THITBI
JaHHBIX s3bIKa Python

OCHOBHBIC KOHCTPYKIIMU M THITbI JaHHBIX si3bIka Python

CtpykTypa nporpaMmsl Ha si3bike Python. OCHOBHBIE CHHTaKCHYECKUE
ocobennoctH si3bika Python. KoncomnbHbIi BBOI/BBIBOJ TaHHBIX B Python.
®opmatupoBanue BoiBoAa. CocTaBlIeHUE TPOrPaMM.
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OcHOBHBIE
KOHCTPYKIIUU M THITBI
JIaHHBIX s3bIKa Python

OCHOBHBIC KOHCTPYKIIMU U THITbI JaHHBIX s3bIKa Python

OcHoBHbI€ onepaluu si3pika Python. Apudmerndeckue onepanum.
Apudmerndeckue oneparun ¢ npucBanBanreM. Onepanuu CpaBHEHNUS.
Jlormueckue onepanuu. Y cioBHOe (TepHapHOE) BbhIpakeHue. Onepaiuu
pHu paboTe C MOCIeA0BATENBHOCTAMHY. [[pUOPHUTETHI Omepalnii B sI3bIKE
Python. CocTtaBnenue mporpamm.
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OcHoBHBbIE OllEpanu
a3bika Python

OcHoBHBIE omepaluy si3pika Python

OcHoBHEbIe onepanuy s3bika Python. Apudmerndeckue onepanum.
Apudmernueckue onepanum ¢ npucBanBanueM. Onepalnuu CpaBHEHHUS.
Jlornueckue onepanuu. Y cIoBHOE (TepHapHOE) BhipaxeHue. Onepanun
npu paboTe ¢ mocae0BaTeNbHOCTAMU. [IpuopHuTeTs! onepanuii B si3bIke
Python. CocraBiienue nporpamm.
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OcHoBHBbIE OllEpalvu
a3bika Python

OcHoBHEIE omepaluy si3pika Python
Opranu3anys BeIYUCIeHHH B si3bike Python. OcHoBHBIE BUABI IUKIIOB.
KiroueBoe ci10B0 pass. YciaoBHbIe onepatopbl. OCOOEHHOCTH pabOTHI €




yrciaaMu B si3bike Python. Betpoennbie GyHKIMKM U METOIBI ISt paOOTHI C
yrciaamu. Moayne math. Matematuueckue Gyukiuu. ['eHepanus
cnydaiHbIX yrcen B Python. momayse random. CUMBOJIbHBIC BBIYHUCIICHHS B
Python. ITpocretinras rpaduka B Python. bubmnorexka SymPy.
CocraBiieHue nporpamm.

15

OcHOBHBIE 00BEKTHI
si3bIKa Python.
Oynkiuu. Moaynu

OcHoBHBIC 00BEKTHI s13bIKa Python. @ynkimn. Moxysu

OcHoBHbIE THITBI 00BEKTOB s13bIKa Python. Crincku. OCHOBHBIC OTepaIfu
CO cIIMCKaMU. [ 'eHepaTopsl CIIUCKOB U BBIpAaXEHUA-TeHEPATOPBI. DyHKIUH
map(), zip(), filter() u reduce(). JlobaBieHue U yaICHUE JIEMCHTOB
cnucka. [Touck anemenToB B cniucke. [lepeBopaunBanue u
nepeMenMBaHie cnucka. BeiOop 31eMeHTOB criicKa cirydaifHbIM 00pa3oMm.
CoptupoBka cnucka. Koprexu. OCHOBHBIE Oriepaliuu ¢ KOPTEKaMH.
MHosxectBa. OCHOBHBIE OIIEPALIMK CO MHOXKECTBaMU. I 'eHepaTopbl
MHOkecTB. CioBapu. OCHOBHBIE ONIEPALIUHU CO CIOBApsIMU. I eHepaTopbl
cioBapeil. Jluana3onbsl. CocTaBIeHUE IPOTPAMM.

15

OCHOBHBIE OOBEKTEI
s3b1ka Python.
Oynkiuu. Moaynu

OcHoBHbIE 00BEKTHI s1361Ka Python. ®yukuuu. Moaynu

Pabota ¢ ¢pyukuusmu B si3bike Python. Cosnanue ¢ynkiuu. Beizo
¢bynkun. [lepenaya aprymentoB B pyHkiuio. HeoOs13aTenbHbIe
aprymenTsl pynkuuu. [lepemMennoe unciio apryMeHToB ¢yHKIuu. Bo3spar
HECKOJIbKUX 3HaueHui 13 GpyHkuuu. Jismona-pyHkimu B s3bike Python.
Oyukuuu-reHepatopsl. Jlekopatopsl GyHKUKK. JIokanbHbIE U rI100aNbHbIE
nepemeHHbie. Biioskennsie ¢pynkimu. Moayau Python. MHcTpykius
import. Uuctpykiust from. CocraBieHue mporpamm.

5.4. CamocTrosTenpHas pabota 00ydaromuxcs

Ne | HaumeHnoBaHnue pasjaena .
ConeprxkaHne caMOCTOSTEIbHON paboThI
pa3a| JIUCHUILUIMHBI U TEMBI
CucreMublii mogxoxn, | CHUCTEMHBIH OAX0/, KpUTHUYECKUH aHAIM3 U CUHTE3 HH(OopMauu.
kputHdeckuii ananus u | MiHbopmaTnka 1 MHGOpPMAIMOHHBIE TEXHOIOTHHU. FICTOpUs pa3sBUTHS
1 cuHTe3 MHPOPMALUU. | BBIYMCIMTENLHONW TEXHUKU U COBPEMEHHBIE TUTIBI KOMIIBIOTEPHBIX CUCTEM
Nudpopmartrka u N3yuenune marepuana; moAroToBKa K MpakKTUYECKUM 3aHATHIM U
nH(OpMaLIMOHHBIE TECTUPOBAHUIO.
TEXHOJIOTHH
ITporecchl B METOIbI [Tporeccrl 1 MeToABI TOUCKA, COOpa, 00PaOOTKH, TIEPEIavt U XPaHECHUS
IOKMCKa, c60pa’ I/IH(l)OpMaIII/II/I 1 JaHHBIX
2 | obpaboTku, nepenauu u
xpanenus uaopmanuu | MI3ydenue Marepuana; moAroToBKa K NPaKTUYECKUM 3aHATUAM M
M JaHHBIX TECTUPOBAHUIO.
Nudopmannonnsie cucteMbl 1 HHPOpMaIonHas 6e30macHocTh. ba3oBbie
Wndopmanponbie MOHATHS UH()OPMAIIMOHHBIX TEXHOJIOTUN M CUCTEM B OpraHU3aINH
3 CHCTEMBI 1 N3yuenue marepuana; moAroToBKa K NpakTUYECKUM 3aHATUAM U
HHOPMAITHOHHAs TECTUPOBAHUIO.
0e30MmacHOCTh
AnmnapaTHoe AmnmapaTtHoe o0ecrieueHrne KOMIBIOTEPHBIX CUCTEM
4 obecrieueHue N3yuenue marepuana; moAroToBKa K NpakTUYECKUM 3aHATUAM U
KOMIIBIOTEPHBIX cucTeM | TECTUPOBAHUIO.
IIporpammHOe [TporpammHOe oOecrieueHrne KOMITbIOTEPHBIX CUCTEM
5 obecIeueHue N3yuenne marepuana; moJroToBKa K MPaKTUUYECKUM 3aHATHSIM U
KOMIIBIOTEPHBIX cUCTEM | TECCTUPOBAHUIO.
Tprmererwe [IpuMeHeHne MPUKIATHOTO IPOTrPAMMHOTO OOECTIeUeHUS TSI pEIIeHUS
o | nowomuoro | e s cponener,
IIPOTPaMMHOTO i

oOecrieueHns s

TECTHPOBAHUIO.




pelIeHUs MTPaKTHYECKUX
Y MH)KEHEPHBIX 3a/1a4
CTPOUTENILCTBA

OCHOBHEBIE

OcHOBHbBIE KOHCTPYKIIUH U oniepanuu s3bika C++

8 KOHCTPYKIIUH U W3ydeHne maTepuana; moAroToBKa K JIabopaTOpHBIM paboTaM 1
ornepauui si3pika C++ | TCCTUPOBAHUIO.
Oprauusanus Opranuzanus BerauciaeHuit B C++. CTpyKTypbl U IEPEUNCTICHUS
9 Bbiunciienuit B C++. | M3yueHue maTepuaina; moAroToBKa K JIabOpaToOpHbBIM paboTam U
CtpyKTyphl U TECTUPOBAHUIO.
NepevnCiICHUs
®yukiuu B C++
10 dynkiun B C++ W3yueHnue maTepuana; moAroToBKa K J1adopaTOpHbIM paboTam U
TECTUPOBAHHUIO.
Maccussl. Ctpoku. PeryinsipHbie BbIpaKeHUsI
Maccusbl. CTpoku. " . 6
11 p 3yueHue MaTepuaa; MoJAroToBka K 1adopaTopHbIM paboTam 1
CryJAPHBIE BBIPAKEHHA | porymopanio,
VKa3aTelm. Vkazarenu. J[MHaMU4E€CKUE MAaCCHBBI
12 JluHAMHYECKHE N3yuenune marepuana; moAroToBka K 1ad0paTopHbIM paboTam 1
MACCHUBBI TCCTUPOBAHUIO.
OCHOBHBIE OCHOBHbIE KOHCTPYKIIMU M THITbI JaHHBIX sA3bIKa Python
13 | xoHcTpykmu u THnel | V3ydeHue Matepuana; OArOTOBKA K J1a00paTopHbIM paboTam 1
JaHHBIX sA3bIKa Python | TECTUPOBAHUIO.
o OcHOBHbIE orepaluu s3pika Python
14 CHOBHHGPOHEpaHHH W3ydeHue maTepuana; MoAroToBKa K JlabopaTOpHBIM paboTaM 1
A3bIka Python TECTUPOBAHHUIO.
OcHoBHBbIE 00bekThl | OCHOBHBIC 00BEKTHI si3bIKa Python. dyukiuu. Moayu
15 a3bIka Python. N3yuenune marepuana; moAroToBka K 1ab0paTopHbIM paboTam U

Oynkunn. Moaynu

TECTUPOBAHUIO.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOI cHCTEMaTHU3WPOBAHHBII MaTepHall, a TaK)Ke MPAKTUUECKUX U JTAOOPaTOPHBIX 3aHATHIH,
MpeoJiaraoliuX 3aKperuieHne U3y4eHHOro MaTepraia u GopMUpOBaHUE y 00y4arOIIUXCsl HEOOXOAUMBIX
3HaHWI, yMEHUU U HaBbIKOB. KpoMe TOro, BaKHEHIIUM 3TArlOM U3yYEHHUs TUCLUUILINHBI SIBISETCS
camocTosITeNIbHas paboTa 00yJaroIIUXCs C UCIIOIb30BAHUEM BCEX CPEACTB U BOZMOKHOCTEH COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

— U3yYEHHUE TEOPETUUECKUX BOIIPOCOB IO BCEM T€MaM JIUCLMIUIMHBL

— IIOATrOTOBKA K IPAKTUYECKUM 3aHATHUSM;

— MOJATOTOBKA K TAOOPATOPHBIM 3aHATHUSM;

— IIOATrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYACHTOB;

— MIOATrOTOBKA K 3a4eTy;

— MOATOTOBKA K 3K3aMEHY.

3a510roM yCHemnHoro OCBOSHUs AUCHUILIINHBI SBISETCS 00s13aTEIbHOE MOCEIICHUE JEKIIUMOHHBIX,
NPaKTUYECKUX U J1a00OPaTOPHBIX 3aHATHUH, TaK KaK MPOMYCK OJHOTO (TeM OoJiee, HECKOJIbKHX ) 3aHATHIA
MOJKET OCJIOKHUTh OCBOEHUE pa3jienioB Kypca. Ha npaktuueckux 1 1a00paTOpHbIX 3aHATUAX MaTepuall,
W3JI0KEHHBIM HA JIEKIMX, 3aKPEIUISIETCS IIPH BBIITOJIHEHUH PAKTUYECKUX 3aJaHUN.

[Tpuctynas K U3y4eHHUIO JUCIUTUTMHBI, HEOOXOIUMO B TIEPBYIO 0YEPEb O3HAKOMHTHCS C
conepxkanueM PITJI, a Takxke METOAMYECKUMU yKa3aHUSMU IO OpraHU3alui CaMOCTOATEIbHOU padoThI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATUSAM CTYJEHTY HEOOXOUMO:

— O3HAKOMUTHCS C COOTBETCTBYIOIIEH TEMOW 3aHATHS;

— OCMBICIIUTH KPYI' ©3y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHMS;

— W3Y4YHUTb PEKOMEHIyEMYIO paboueil MporpaMMo JInTepaTypy o JaHHOM TEME.

[Ipu noAroToBKE K NPaKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSAM U B PAMKaX CaMOCTOSITENIbHOMN
paboTHI 10 U3YYEHUIO AUCHUIUIMHBI 00yJarOIUMCS HEOOX0TUMO:

— IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HA JICKIIMOHHOM 3aHATHHA MATEpUal U JIOIOJHHATH €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JaHHOM TEME JINTEpaTyphl;

— IIPY CAMOCTOATEIIBHOM U3YyYEHUU TEOPETUUYECKON TEMBI CI€TIaTh KOHCIIEKT, HCIIOIb3Ys
pexomenioBanHbie B PIIJ] nctounuky;

— BBIIIOJIHUTH IIPAKTUYECKUE 3a/IaHNSI B pAMKaX U3y4aeMOU TEMBI;

— OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, NC0b3Ys MaTepuansl POC;

— MOJATOTOBUTHCS K IPOBEPOUHON paboTe, MPEeTyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

— IIOATOTOBUTBHCS K IPOMEXKYTOYHOU aTTECTALUH.

PaboTbl, BbINONIHSAEMBIE HAa TPAKTUUECKUX U JJAOOPATOPHBIX 3aHATHUSIX, CIAl0TCS TOJIBKO JIMYHO Ha
3aHATHSIX TPENOAABATENI0, KOTOPBIN BEAET IPyMIly. 3aaHusl, BHIIOIHAEMbIE HA KOMIIBIOTEPE, CTYEHTHI
CHayaJIa MOKAa3bIBaIOT TOJIBKO B JJIEKTPOHHOM BHJIE B COOTBETCTBYIOLIMX Nporpammax. llpu
HE00XO0UMOCTH, IIPY MIPENoAaBarTese 10AeIbIBal0T WM UCIPaBIsAOT olnOKU. Ecinu Tpedyercs
pacreydaTaTh BBIIIOJIHEHHbIE paOOThI U CAATh UX B OyMa)kHOM BHJI€, IPETIOAaBaTeIh TOBOPUT 00 ITOM Ha
3aHATUSAX.

Wtorom usyueHus IUCUUIUIMHBI SBISIETCS SK3aMeH. DK3aMeH IPOBOAUTCS MO pacnucanuio. Popma
IIPOBEJICHUS 3aHATUS MOXKET OBITh YCTHAs, TUCbMEHHAs U B 3JIEKTPOHHOM BUJe. CTYAEHTHI, HE MPOLIEAIINE
aTTECTALMIO, TOJKHBI JINKBUMPOBATh 33J0JDKEHHOCTh B YCTAHOBIIEHHOM HOPSIJIKE.

7. OneHOYHbIE MaTePHUAJIbI VISl IPOBEeHUs] TEKYLIero KOHTPOJIS yCIIeBAeMOCTH U POMEKYTOYHOI
arrecTauMu 00y4aroIMXcs M0 JMCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETSHIINH C YKa3aHUEM 3TAIOB MX (HOPMUPOBAHHUSI B POILIECCE OCBOCHUS AUCIIUTIITMHBI

Kox n HaumeHoBanue
WHJMKATOpa KOHTPOJIUPYEMOMN
KOMIIETEHIIUH

Buna orieHouHoro
cpencTaa

Ne KonTponupyemble paziensbl AUCIHUILTHHBI
n/m (Moy1is)

CuCTeMHBI MOAX0/, KPUTHUYESCKUHN aHAIHN3 U
1 |[cunte3 unpopmanuu. Mudopmaruka u
MH(pOPMAITMOHHBIC TEXHOJIOTHH

YK-1.1, OIIK-4.1, OIIK-4.2, |mpakTH4ecKue 3a/laHus;
VK-1.2 TECTHI




[Tporeccel 1 METOBI TIOWCKA, cOOpa,

VK-1.1, YK-1.2, YK-1.6,

MMPAKTUYCCKUEC 3aJaHUA;

2 |o6paboTku, mepenayu U XpaHeHUs OIK-4.1, OTIK-4.2 TeCTLL
nH(OPMAaIIUY U TAHHBIX
3 NudopManinoHHbIE CHCTEMBI U YK-1.1, YK-1.2, OIIK-4.1, |mpakTudecKue 3aJaHus;
nHpopManmoHHas 6€301acHOCTh OIIK-4.2, OIIK-4.3, YVK-1.6 |[TecTs
4 AnmapatHoe o0ecredyeHne KOMITbIOTEPHBIX VYK-1.1, OIIK-4.1, OIIK-4.2, |npakTudyeckue 3aaHus;
CHCTEM OIIK-4.3, YK-1.2, VK-1.6 | TecThl
5 [Tporpammuoe obecnieuenne komnbioTepusix | YK-1.1, YK-1.6, OIIK-4.1, |mpakTuueckue 3aJaHus;
CHCTEM OIIK-4.2, OIIK-4.3, YK-1.2 |TecThI
| pviereriue mpUIAOrO MPOTPANNFOTO | | | yi1 2, VK-L6, | npaxtiieckite sanarmns:
AP P OIIK-4.1, OTIK-4.2, OTIK-4.3 |Tecter
WHXCHEPHBIX 3a71a4 CTPOUTENILCTBA
7 |3auer VYK-1.1, YK-1.2, YK-1.6,
OIIK-4.1, OIIK-4.2, OIIK-4.3
8 OcHOBHbIE KOHCTPYKIIMHU U ONIEPALIUU S3bIKA VK-1.1, YK-1.2, YK-1.6, |mabopaTopHbie paboTHI;
C+t OIIK-4.1, OIIK-4.2, OITIK-4.3 | TecTsl
9 Opranu3zauus BerauciaeHuit B C++. VYK-1.1, YK-1.2, YK-1.6, |mabopaTopHbie paboTHI;
CTpyKTyphI ¥ IEpEUUCIICHUS OIIK-4.1, OIIK-4.2, OIIK-4.3 | ecTsI
VYK-1.2, YK-1.6, OIIK-4.1, |naGopaTopHbie pabOThI;
10| ymicuun B C++ OIK-4.2, OTIK-43  |rectn
VYK-1.2, YK-1.6, OIIK-4.1, [maGopatopHbie pabOTHI;
11 [MaccuBsl. Ctpoku. PerynspHbie BoIpakeHUs OITK-4.2, OTIK-4.3 TeCTLL
12 | Viasarenn. Tunamuueckue maccussi VYK-1.1, YK-1.2, YK-1.6, [maGopaTopHbie pabOThI;
’ OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecTnl
13 OCHOBHBIE KOHCTPYKIIMH U TUIIBI JAHHBIX VK-1.1, YK-1.2, YK-1.6, |naGopaTopHble paboThI;
s3e1ka Python OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecThI
VK-1.1, YK-1.2, YK-1.6, |mabopaTopHbie paboTHI;
14 | OcuoBHbIe onepanuu s3bika Python OITK-4.1, OTIK-4.2, OTIK-4.3 | tects!
15 OcHoBHBIC 00BEKTHI s13bIKa Python. VK-1.1, YK-1.2, YK-1.6, |mabopaTopHbie paboTHI;
Oyukunu. Monynu OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecTo
16 |Dxsanen VYK-1.1, YK-1.2, YK-1.6,

OIIK-4.1, OIIK-4.2, OIIK-4.3

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTepHaJIbl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH,
HEOOXOIUMBbIE 1JI OLIEHKH 3HAHUI, yMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHANBHOMN eITEeIbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIMN B MIPOLIECCE OCBOCHUS TUCIUTUIMHBI

KomruiexT 3aganunii 1uist mpoBepku ¢HOpMUPOBAHHOCTH HHJIUKATOPOB JOCTHKEHUH KOMIIETEHIIUM
YK-1.1, YK-1.2, YK-1.6, OIIK-4.1, OIIK-4.2, OITK-4.3
TectoBble 1 KOHTpOJNIbHBIE 33aanHus pasmeniensl B DUOC / CIO Moodle / Kadenpsr /
Undpopmaruku / BAKAJTABPUAT u CITEHIMAJINTET - xadenpa nndopmaruxu / Mupopmanrionssie
texHojoruu / Uudopmannonusie texnonoruu (ATMK, IIMX, HTTC)

(https://moodle.spbgasu.ru/enrol/index.php?id=1623)




7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YSl HAyUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIeMBbl M HECTaHIAPTHBIE CUTYAIUH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- JIOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUIMHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHHUH BBIOUpPAET CTAHIAPTHYIO METOJIMKY BBIMOJTHEHUS 3a/1aHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:
- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIe€T HHCTPYMEHTapyeM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ib30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JIONIYCTUMBIN YPOBEHB KYJIbTYPbI UCIIOJIHEHHUS 3a/1aHUI;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:
- (hparmMeHTapHbBIC 3HAHUS TI0 AUCIUTUINHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHB KYJIbTYpbI HCIIOJHEHHUS 3aaHUI;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JJIs IPOBEACHUS MPOMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJaromuxcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
Paznen 1. IlpumeHeHne coBpeMEeHHON BBIYMCIUTEIBHON TEXHUKH [l 00€CTIedeHHs POIIECCOB
cbopa, nepenaun, XxpaHeHUs: 1 00pabOTKU HHPOPMALIUU
1. Uadopmaruka. [Ipenmer, 3agaun HHPOPMATUKH, €€ POJIb B PA3BUTUH BHIYUCIUTEIBHOM

TCXHUKU.

2. [Toustue texnonoruu. [Ipeamer nnpopmannoHHoil Texuonoruu. Pazsurue
UH(POPMALIMOHHBIX TEXHOJIOTUH.

3. OcHOBHBIE 3TaIbl Pa3BUTHSI BBIYMCIUTEIBHON TEXHUKU (PYYHOH, MEXaHUYECKH,
IIEKTPOMEXAHNYECKUH, STIEKTPOHHBIN).

4. IToxonenus IBM. IIpunuumns! pon Heitmana.

5. Dtamnsl pa3BUTHs HHPOPMALIMOHHBIX TEXHOJIOTHH.

6. CoBpeMEHHBIE KJIaCChl BBIYUCIUTEIBHBIX CUCTEM.

7. Houstus "nanusie” un "unpopmanus”. CpoiictBa nHpopmanuu. M3mepenue napopmanuu.

8. ITonsiTre uHpOpMaMOHHOM TexHoNMoruu. CocTaistomye HHPOPMAITMOHHON TEXHOIOTHH.

9. [Nonstue nnpopmannonHo cucremsl (MC). Dramnbl pa3zBuTus HHOOPMAIMOHHBIX CUCTEM.
CrpykTypa 1 ki1accupukaui HHOOPMAIIHOHHBIX CUCTEM.




10. MoaenupoBanue HHOOPMAITMOHHOW CHCTEMBbI OpraHU3aIuu. JJICKTPOHHBINA OduC.

11. O6ecneunBatomue noacuctemsl MC: Texaudeckoe, MHPOpMaIMOHHOE 00ECTIEYCHHE U JIp.
Kopnoparushbie HHPOPMAIIMOHHBIE CUCTEMBI.

12. O6ecnevyenune nHbopMaIMOHHON Oe30macHOCTH. OpraHnu3aMOHHO-TIPABOBBIC U
HOPMATUBHBIE ACIIEKTHI.

13. Hocutenu g1aHHBIX U ONEpalivi ¢ JaHHBIMU.

14. KogupoBanue nanHbIX. CTPYKTYpbl JaHHBIX. ENMHUIIBI TpEACTaBICHUS, U3BMEPEHUS U
XpaHEHUs JaHHbIX.

15. Cucremsl cuuciienus. [lepeBojibl B pa3iMuHbIe CUCTEMbI CUUCIICHUS.

16. [IpencrapieHue MeNbIX U BElIeCTBEHHBIX uncen. KonupoBanue rpaduueckoil 1 TEKCTOBOM
uHpopmanuu.

17. TabiuIbl UICTUHHOCTH JIOTHYECKUX (PYHKITUH.

18. ®ailnoBbIe CUCTEMBI.

19. CuctemHbIi MOIX0 K 00ecTeueHnI0 NHGOPMAITMOHHONW 0€301acHOCTH.

20. BuyTtpenHee yCTpONCTBO U MPUHILIUIIBI paOOThI BHIYUCIUTEIBHBIX CUCTEM.

21. bazoBoe u nepudepuitHoe 000pyI0BaHUE.

22. Kareropuu nporpaMMHOT0 00eCIIieYeHHSI KOMITBIOTEpHBIX cucTeM. [IpaBoBoe perymupoanue [10.

23. MudopmManmoHHbIe MOJIeIH 0O0BEKTOB B CTpoUTeNIbCcTBE. BIM- TexHOMOTHY.

24. CTpyKTypa CUCTEM aBTOMATU3UPOBAHHOT'O IPOEKTUPOBAHNUS, OCHOBHBIE IPUHITUIIBI UX
MPOEKTUPOBAHHUS.

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

1. OcHOBHBIE XapaKTEPUCTUKU U 00JaCTU MIPUMEHEHUS s3bIKa IporpaMmupoBanust C++.

2. OCHOBHBIE 3Tallbl CO3/1aHUS KOHCOJIBHOTO IPUIIOKEHUS Ha si3bike C++ B cpesie pa3paboTku
MS Visual Studio. Otaaka mporpamm.

3. OcHoBHbIE onepaTopsl sA3bika C++. Pa3nnynble ciocoObl OpraHU3aluu CTPYKTYpBI
nporpamMmsl Ha si3bike C++.

4. NupextuBsl s3bika C++. bubnuoreunsie npoctpancTBa MeH. COOCTBEHHBIE POCTPAHCTBA
MMEH.

5. Ypasinstouye nociae1oBaTenbHoCcTH s3bika C++. Mcnonb30BaHNe KOMMEHTapUEB.

6. OcHoBHBIE KOHCTPYKIUH sA3bIka C++. Unentuduxaropsl. [lepemennsie. KoHCTaHTHI.
OO0mbsBieHre iepeMeHHbIX. OnpeieneHue nepeMeHHbIX.

7. Tunmzanus nassbiX. [IpocTeie TvnbI faHHBIX. COCTaBHBIE TUIIBI JAHHBIX. BCTpOEHHBIE TUIIBI
naHHbIX. [lonb30BaTenbcKkre TUIBI JAHHBIX.

8. O0BexTHI naHHbIX. KaTteropun 06bekToB JaHHBIX. OCHOBHBIE aTPUOYTHl 0OBEKTOB JAHHBIX.

9. Tunn3zanus 1aHHBIX. SIBHBIE U HEBHbIE OOBSABIEHUS TUIOB. JIorMuecKkuii BEIBOJ THIIA.

10. Tunuzauus nasselx. KonTponas Tunos. CTaTHueCcKUi KOHTPOJIb TUIIOB. /J{luHamMudeckuii
KOHTPOJIb THUIIOB.

11. Cucrems! THnM3anuy naHHbiX. CraTudeckas Tunusanud. JJMHaMu4yecKas TUIU3aLus.
Knaccugukaius s3pI1K0B IpOrpaMMHUPOBaHUS [0 YPOBHIO TUITU3ALHH.

12. OcHOBHBIE TUIIBI JaHHBIX s13bIka C++. Mepapxus TUIIOB JaHHBIX si3blka C++.

13. IIpeobpazoBanue TUIIOB TaHHBIX B si3bIke C++. HesBHOe peoOpa3oBaHue TUIIOB.
PazHoBUAHOCTH HEABHBIX TpeoOpa3oBaHuil TNOB. COBMECTUMOCTh THIIOB.

14. OcHoBHble onepanuu si3bika C++. Apudmerrndeckue U Joruueckue onepanuu. Onepanuu
OTHOIIECHHUS.

15. OcHoBHble onepanuu s3bika C++. YHapHbIe apudMeTHueckue onepauu. TepHapHas
ycnoBHas onepauus. [Ipuopurers! onepanuii si3pika C++.

16. OcHoBHbIe onepanuu s3pika C++. Onepanust BCTaBKH JaHHBIX B IOTOK. Onieparius
M3BJICYEHMSI JTaHHBIX U3 NOoTOKa. KackaaupoBanue onepaunii BBoga-Beioga. @PopMaTupoBaHue BBOAA-
BBIBOJIA.

17. Opranu3aiys BBIYUCIECHUH ¢ TOMOILBIO IIUKIOB. Pa3HOBUAHOCTH IIMKIIOB B si3bIke C++.
Opranuzanus 6eckoHeyHoro ukia. [IpuHyauTenbHOe OKOHUAHHE ITUKIIA.

18. Opranm3anys BEIYUCICHHUH C TTOMOIIBIO BeTBIICHUH. Biioxennbie BeTBiIeHUsI. COBMECTHOE
UCIIOJIb30BaHUE IIUKIIOB U BeTBIIeHU. JepeBo BeTBieHuii. Oneparop switch.

19. CTpykTypbl Kak criocod 00beIuHEHHS TaHHbIX pa3Horo Tuna. OObsABICHUE CTPYKTYPHI.



OO0BsiBIIEHNE CTPYKTYPHOU TIEPEMEHHOM.

20. CTpyKTypBI KaK crioco0 CO37aHus MOIh30BaTEIBCKUX TUIOB JaHHBIX. JJOCTYM K TOJIAM
CTPYKTYPHOI niepeMeHHON. MHunmnanu3amnus noieu CTpykTypHOU nepeMeHHon. Oneparuu co
CTPYKTYpPHBIMH [T€PEMEHHBIMHU.

21. Ilepeuncnenus Kak croco0 cO3/1aHus MOJIb30BATEIbCKUX TUIIOB JaHHBIX. OObsBICHUE
nepevuciisieMoro Tuna qauubix. Co3iaHre nepeMeHHbIX nepedyrciisgeMoro Tumna. Oco0eHHOCTH onepanui ¢
MEePEMEHHBIMH [1EPEUNCISIEMbIX TUIIOB.

22. Oynkuun B C++. O6bsaBnenne GyHkiuu. Onpenenenue GyHKIuU. Bei3oB GyHKINH.
[Tonkitouenue GyHKIMH, PACcIONOKEHHON B oTeibHOM daitne. [lonp3oBaTenbekue u OMOIMOTEYHbIE
GyHKIIHH.

23. Oyakuuu B C++. [lepenaya aprymeHTOB B G yHKIIMIO TI0 3HAYCHHIO. BO3BpaT 3HaAYCHHS U3
dbyaknun. Onepatop return. BioskeHnble (yHKIIHH.

24, Oynkuun B C++. [lepenaya aprymeHTOB B ()YHKIIMIO TI0 CChUTKE. BO3BpaT HECKOJIBKUX
3HaYeHHUH U3 QYHKIHUU C TOMOIIbIO CCBHUIOK.

25. @ynkuum B C++. Tleperpyska ¢ ynknuii. PexypcuBHbIC BBI30BBI QyHKITMN. BeTpanBaemblie
(inline) pyHKIMH. APryMeHTHI 10 YMOa4aHui0. KOHCTaHTHBIE apryMEHTHI (DYHKITHH.

26. ®ynkuun B C++. O61acTh BUIUMOCTH U KJIIACC TAMSATH TTepeMeHHbIX. JIoKanbHbIC
nepemeHHble. [ moOanpHbIe nepeMenHble. CTaTudyeckue JToKanbHble TepeMeHHble. KoHGIUKT nMeH
[JI00aNBHBIX U JIOKATbHBIX IEPEMEHHBIX.

27. JIamOna-oipaskenus B C++. OcHOBHBIE YacTH JsIMO/1a-BbIpakeHHs. Bbi3oB nsimOa-
BBIPKEHUSI.

3axBaT MEPEMEHHBIX B JISIMO/1a-BBIPAKCHUSX.

28. JIamOna-eipakenus B C++. OCHOBHBIC YacTH JsIMO/1a-BhIpaxkeHus. Vcronp30BaHme
CTaTHYECKUX TMIEPEMEHHBIX B JIIMO/Ia-BhIpOKEHUAX. BII0sKEHHBIC JIIMO/1a-BBIPAYKEHUSI.

29. Makpocsl B si3bike C++. OcHoBHOE Ha3HadeHHne. OTIMYue Makpoca OT OOBIYHOMN (PYHKITHH.

30. MaccuB Kak CTpyKTypa JJIsl XpaHEHUS JaHHBIX 0JJHOro Tuma. OTHOMEpPHbIE MACCUBBI.
Oo6wbsBienne maccuBa. Onpenenenue maccupa. Muunumanusamus maccusa. JloCcTym K 371eMEHTaM MacCHUBa.

31. MaccuB Kak CTpyKTypa JJIsl XpaHEHHs! JaHHBIX OJJHOTO TUIIa. MHOTOMEpPHbIE MaCCUBBI.
OO0wbsBienne maccuBa. Onpeaenenue Maccuba. Muunumanusanus maccusa. JlocTyn K 2JieMEeHTaM MaccHBa.

32. MaccuB Kak CTpYKTypa JJIsl XpaHEHHs JaHHbIX OJTHOTO THUIa. Pa3HOBUIHOCTH MAacCHBOB.
MaccuBsl CTPYKTYpPHBIX ITepeMeHHbIX. [lepenaua MaccuBOB B QyHKIIHIO.

33. CTpokH KaK pa3HOBUIHOCTH MaccHBOB. OCOOEHHOCTH CUMTHIBAHUS CTPOK B C++. MeTo b
get() u getline(). KonupoBanue, KOHKaTeHAIHUs U CpaBHEHHE CTPOK. MacCHBBI CTPOK.

34. Perynspusbie BeipaxeHus: B C++. OcHOBHBIC MeTaCUMBOJIBL. CIieHaIbHBIC CHMBOJIBI.
OcHoBHbIE (QYHKIMH JIJIs TOUMCKA (PparMEHTOB CTPOK.

35. OcHoBHbIe THITE AaHHBIX B Python. TlpoBepka Tuna nanubix. [IpeoOpa3oBaHue THIIOB
JTAHHBIX.

36. Ilepemennsie. ImenoBanue nepeMeHHbIX. [IpricBanBanne 3HaueHUI EpeMEHHBIM. Y 1ajleHHe
MePEMEHHBIX.

37. Onepatopsl. MaTematuueckue onepaTtopsl. J(BonuyHsie oneparopsl. OnepaTopsl
npucBauBaHus. [IpHOPUTET BRIMOTHEHUS ONIEPATOPOB.

38. Onepatopsl cpaBuenus. Onepatop BeTBienus if...else.

39. Huxka for. uxr while.

40. TlpunyautenbHOe okoHYaHue 1uKiIa. Omeparop continue. Omeparop break.

41. BerpoenHsble (yHKIUMU U METOABI AJIs1 paOOTHI C YUCIIAMHU.

42. T'enepanus ciydaiiHbIX grcena. Moayss random.

43, OyHKIMKA ¥ METOJIbI 17151 paboThl co cTpokamu. Metox format().

44, ®opmaTHpOBaHHBIN BBO/I/BBIBO/I TAHHBIX.

45. Cnucku. Co3nanne cnucka. Onepanuu HajJ, COUCKaMU.

46. Muoromepnsle ciucku. Ilepebop 3meMeHTOB crucka.

47. I'enepaTopsl CIIUCKOB U BBIPAKEHUS-TEHEPATOPHI.

48. ®ynkuuu map(), zip(), filter u reduce(). [Ipumeps! ucnonb30BaHUS.

49. Koprexnu.

50. MHoxecTBa.

51. CnoBapu.



7.4.2. [lpakTrueckue 3aaHus JUIsl IPOBEICHUS MPOMEKYTOUYHON aTTECTAIINN O0YJArOIITIXCSI
[IpakTryeckue 3aqaHnus s MPOBEICHHS TPOMEKYTOUHOM aTTectauu pasmeniensl B DM1OC / C1O
Moodle / Kapenpst / Uadopmaruku / BAKAJIABPUAT u CIIELHUAJIUTET - kadenpa napopmatiku /
WNndopmannonnsie rexnonoruu / Unpopmannonnsie rexnonoruu (OTMK, [IMX, HTTC)
(https://moodle.spbgasu.ru/enrol/index.php?id=1623)

7.4.3. [lpumepHbIie TeMbl KypcoBOil paboThI (ITpoeKTa) (Tpu HAJTMYUH )
KypcoBsie paboThl (MpOEKTHI) yUeOHBIM IJIAHOM HE TTPETYCMOTPEHBI

7.5. Metoauueckue Matepuaibl, ONpeIesSone MPOoLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa MPO(heCCUOHATBHON eI TeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIIETEHIIHIMA
[Iponienypa npoBeeHNs NPOMEKYTOUHON aTTECTALIMK U TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH
pEryIaMEeHTUPYETCS JIOKAIBHBIM HOPMATUBHBIM aKTOM, ONPEAEIISFOIIUM NOPSAI0K OpraHu3alui 1
MIPOBEJICHUS TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH U MIPOMEXKYTOUHOM aTTecTalui 00y4Jaronxcsl.
[Iponenypa onennBanus GOPMHUPOBAHUS KOMIIETSHIIMNA TIPY MIPOBEICHUH TEKYIETO KOHTPOJIS IPUBEACHA B
1. 7.3. TUNIOBBIE KOHTPOJIBHBIE 3a/1aHUS WM MHBIE MaTepUaibl TEKYILEIO KOHTPOJIS IPUBEIECHBI B 1I. 7.2.
[IpomesxyTouHas aTTecTanus N0 AUCUUILUIMHE TPOBOAUTCS B (hopMe 3aueTa U SK3aMeHa. 3a4eT U 3K3aMeH
POBOJATCS B (hOpPME MPAKTHIECKOTO KOHTPOJILHOTO 3a7aHUs U COOECETOBAHMS.

7.6. Kputepuu onieHuBaHus cOOPMUPOBAHHOCTH KOMITETEHIIMNA TIPY TPOBEICHUH IPOMEKYTOUHOU

aTTecTaluu
YpoBeHL OCBOCHHUS U OLIEHKA
Onenka Onenka
«HEYIOBJIETBOPUTEIT | «YAOBICTBOPUTENBH | OIEHKA «XOpOLIO» OneHka «0TJIIMYHO»
HO» o»
«HE 3a4TEHOY» «3aYTEHO»
YpoBeHb OCBOECHUS | YpOBEHb OCBOEHUS | YPOBEHb OCBOCHHUS VYpoBeHb 0OCBOEHUS
KOMIIETEHIIH KOMIIETEHIIH KOMIIETEHINH KOMIIETEHIIUU
«HEIAOCTATOUHBIN». «IIOPOTOBBII». «IIPOABUHYTBII. «BBICOKHI».
Kommereniuu ge Kommerenimmn Komnerenimmn Kommerenmn
c(OPMHPOBAHBI. c(OpPMHPOBAHBI. c(OpPMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHMS OOLIMPHBIE, 3HaHUA
YMEHUS M HaBbIKK HE | 6a30BbIe CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEeHTHPOBAHHBIE,
Kputepnn c(OpMHPOBAHBI 3HaHUH. YMeHus HOCST _ | BeecTopoHiHe. YMenus
B — (GbparMeHTapHbI U PETpPOIYKTUBHBIN YCIIEITHO
HOCSAT Xapakrep, MPUMEHSIOTCS K
PenpoTyKTUBHBIH IPUMEHSIOTCS K PELIEHHIO KaK
Xapakrep. PELIECHUIO TUIIOBBIX TUIOBBIX, TaK U
JemoHcTpupyercs 3aJJTaHUH. HECTaHJapTHBIX
HU3KHUI YPOBEHb JlemoHCTpHUpyeTCs | TBOPYECKMX 3aJaHHI.
CaMOCTOSITEIBHOCTH JIOCTaTOYHBIN JlemoHcTpUpyeTcs
MPAaKTUYECKOTO YPOBEHb BBICOKMI YPOBEHB
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHMBOTO BBICOKAs aJIalTUBHOCTb
NPAaKTUYECKOTO | IPAaKTUYECKOTr0 HaBbIKA

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He moxet BriOpaTh
METOIUKY
BBITIOJTHCHHS
3aJIaHU M.
Jomyckaet rpyobie
OLIMOKH MpH
BBIITOJTHCHUH
3aJIaHuH,
HapYIIAOIINUE JIOTUKY
pelIeHus 3a1ay.
Hemaer
HEKOPPEKTHHIC
BBIBOJIBL.

He moxeTt
000CHOBATH
ITOPUTM
BBITIOJIHCHHS
3aaHuM.

HcneIThIBaCT
3aTpyAHCHUS 110
BBIOOPY METOJIUKH
BBITTOJTHCHHS
3aJIaHUi.
JlormyckaeT ommoKu
MIPH BBITIOJTHEHUH
3aJIaHUM,
HapYIICHHSI IOTUKH
pelieHus 3aiay.
HcnwiTeiBaeT
3aTPYIHEHHUS C
dbopmynupoBaHuEeM
KOPPEKTHBIX
BBIBOJIOB.
HcnweiTeiBaeT
3aTpyaHEHUS TPU
000CHOBaHHUU
anropuTMa
BBITTOJTHEHHS
3aJIaHH.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJIHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJlaHuiM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO00CHOBBIBAET X0
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumensier
TEOPETHYCCKUE 3HAHUS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUI.
He nomyckaet ommu6ok

IIPH BBITIOJTHEHUH
3aJIaHUil.
CaMOCTOSTEIIEHO
aHAJIU3UPYET
pe3ynbTaThl
BBITIOJTHEHUS 3aJJaHUH.

I'pamoTHO

000CHOBBIBACT X0/
penieHus 3aay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3aUTCHO» BBICTABIISICTCS, €CIIU CpelHee apu(hMETHISCKOe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOIOJIHUTEIBHOMN JINTEPATYPbI, HEOOXOAUMOM JIJIs1 OCBOCHUS AUCIIUITIINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Cogetos b. 4., llexanosckuii B. B., UHbopManinoHHble TEXHOIOTHHU:

Teoperudeckure ocHoBbl, CankT-IlerepOypr: Jlans, 2021

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

Cys3u P. A., SI3p1x mporpammupoanus Python, Mocksa: MuTepHer-

2 | Yuusepcurer Mndopmarmonnsix Texnonoruit (MHTYUT), Aii ITu Ap

Menmna, 2020

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

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

3 |Hurdopmannonnsie TexHomoruu. bazoseriii kypc, Cankr-IletepOypr: Jlanb,

2021

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

JlomoJHUTENbLHAA JJUTEPATYPA




2015

Bonkos A. A., Ilerposa C. H., 'mu30ypr A. B., IBanoB H. A., Knamranos ®.
K., KonukoB A. U., Hukutuna C. B., [ToctHoB K. B., Boakos A. A., IlerpoBa
1 |C. H., UudopManinoHHbIE CHCTEMBI U TEXHOJIOTUH B CTPOUTENIBCTBE, MOCKBA:!
MoOCKOBCKHMH TOCYapCTBEHHBIN CTpouTENbHbIN yHUBEpcUTeT, OBC ACB,

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

Huxudopos C. H., Uudopmatuka. Yacts 3. [IpuknagHoe

http://www.iprbooksh

2 nporpaMMupoBanue, , 2016 op.ru/74384.html
Konnakos H. C., OCHOBBI YHCIIEHHBIX METOI0B, MoCKBa: MOCKOBCKUI http://www.iprbooksh

3 N
ryMaHHTapHbIA yHEBepcureT, 2014 op.ru/39690.html

4 Huxudopor C. H., Metoas! 3anmts! naGopmanuu. [lludpoBanre naHHbIX, https://e.lanbook.com
Cankr-IlerepOypr: Jlans, 2022 /book/206285

2017

Barep b. I'., Uucnennsie metonbl, Cankt-IlerepOypr: Cankr-IlerepOyprekuii
5 |rocymapCTBEHHBIN apXUTEKTYpHO-CTPOUTENbHBIN yHUBEpcuTeT, ObC ACB,

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

6 |Huxudoposr C. H., Uadopmaruka mis | kypca. Hacts 1, 2011

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

bykynos C. B., OcHoBBI nporpaMMupoBanus Ha a3bike C++, CaHKT-
7 |IerepOypr: Cankr-IleTepOyprckuii rocyaapCcTBEHHBIN apXUTEKTYPHO-
crpoutenbHblil yHuBepcurer, ObC ACB, 2015

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

Bbykynos C. B., bykynosa O. B., OcHOBBI porpaMMUpOBaHus Ha SI3bIKE
Python, Cankr-IletepOypr: CIIGI'ACY, 2019

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

9 |Huxudopos C. H., Uadopmaruka. Yacts 2, 2016

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

OOyuaromuecs U3 yuciia uHBATHI0B U Jull ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HJTH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PECYpcaMu B OopMax, aaliTHPOBAHHBIX K OTPAHUYCHUSIM UX

3/I0POBBSL.

8.2. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH «THTEpHET», He0OXOIUMBIX IS

OCBOEHUS AUCHUILIUHBI (MOTYJIs)

HanmenoBanme pecypca cetn «HTEpHET»

DNEeKTPOHHBIN ajipec pecypca

Hayunas snextponnas oubnmnorexa ELIBRARY.RU

https://elibrary.ru/

8.3. Ilepeuennb coBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

ObpazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

EnuHbIN 351€KTPOHHBIN pecypc yueOHO-METOIUYECKOM TUTEpaTyphl
CIIGIACY

www.spbgasu.ru

Poccuiickas rocynapcTBeHHast Oubamorexa

www.rsl.ru

DNEeKTPOHHO-0MOIMoTeyHas crucreMa usnatenbersa "' IPRsmart”

http://www.iprbookshop.ru/

OnexTpoHHas 6ubnmoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema qucranumonHoro ooyyenust CIIOIACY Moodle

https://moodle.spbgasu.ru/

DNIeKTpOHHO-O0nbaMoTeunas cucrema m3aarenscrsa "FOPAUT"

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

DNEeKTPOHHO-0MOIMOTEeYHas crcTeMa usnatenscrsa "'Jlanp"

https://e.lanbook.com/

®enepalnibHbII 00pa3oBarenbHbINA opTan "EquHoe okHO ocTyna K
o0pa3oBaTesbHbIM pecypcam”

http://window.edu.ru




8.4. Ilepeuennr nHPOPMAITMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMbIX IPU OCYIIECTBICHUN 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Python Bepcus 3.7.6386.10

CB0OOIHO pacpOCTpaHsIEMOe

Apache NetBeans

CBOOOJTHO pacIpoCTPaHsIEMOe

LibreOffice

CBOOOJTHO pacIpoCTPaHsIEMOe

PyCharm Community

CB0OOIHO pacpoCTpaHsIEMOe

8.5. MarepuaabHO-TEXHUYECKOE 00eCIIeUeHNEe TUCITUTIITUHBI
Caenenust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U TTOMEIICHHIA ISl CAMOCTOSITEIbHON pabOThHI

HanmenoBanue y4eOHBIX ayIUTOPHI U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OcHaieHHOCTh 000PYAOBAaHUEM U TEXHUISCKUMU
CpeAcTBaMu O0y4YeHuUs

47. YuyeOHbIe ayJUTOPUU JIJIS IPOBEICHUS
IPAKTUYECKUX 3aHATUI, KypCOBOTO
IIPOEKTUPOBAHUS (BBIIOJIHEHHS KypCOBBIX padoT),
IPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOMN
aTTecTaluu

VYyeOHast ay1uTopus AJi1 NPOBEACHUS MPAKTUYECKUX
3aHSTUNA, KypCOBOT'O NMPOEKTUPOBAHUS (BBIIOJIHEHUS
KYpPCOBBIX pa0oT), TPYIIIOBBIX ¥ WHAWBHYAIbHBIX
KOHCYJIbTaIlMi, TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTaluy — KOMIUIEKT
MYJIBTHMEIHUIHHOTO 000py10BaHUs (TIEPCOHAIBHBIN
KOMIIBIOTEP, MYJIbTUMEUNHBIN IIPOEKTOP, IKPaH,
ayJIMoCUCTeMa), 1I0CKa MapKepHas Oesnas sMaseBas,
KOMIUIEKT Y4eOHOM MeOemu, MOIKIIOUEHHE K
koMmibrotepHoii cetu CII6I'ACY, Bbixoa B HTEpHET.

47. KomnboTepHbIH Ki1ace

Paboune mecra ¢ I1K (cTON KOMIIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIaBUATYPa, MBIIIb), CTOJ
pabounii, MOAKIIOUEHUE K KOMIIBIOTEPHOH CeTH
CII6I'ACY, Beixon B Internet.

47. TlomenieHust U1 CaMOCTOSATENIbHOU PabOThI

[Tomemienue ams caMOCTOSATENbHOM paObOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [IK-23 mr., B
T.4. 1 .- I[1IK qs mur ¢ OB3 (cuctemuslii 6510k,
MOHHTOD, KJIaBUATypa, MbIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHET» U obOecreyeHneM JoCTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CII6T'ACY.

47. YyeOHble ayqUTOPUU JIJIs IPOBEICHUS
JEKIIMOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJIs IPOBEACHUS 3aHATHH
JEKIMOHHOI'O TUIa, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IIEPCOHANBHBIN KOMITBIOTED,
MYJbTUMEAUNHBIA TPOEKTOpP, IKPaH, ayJUOCUCTEMA),
JI0CKa MapKepHas Oerasi SMajieBasi, SKpaH, KOMIUIEKT
yaeOHOM Mebenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CII6BI'ACY, Beixon B HTEpHET.

Jliis nuBanuaoB u nn ¢ OB3 obecriednBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYeHUS
00pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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