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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
[enstMu OCBOEHMSI TUCLUIUIMHBI SIBIISIFOTCSI 03HAKOMJIEHHE CTY/IEHTOB!
— 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 ¢ 00pabOTKOW TEKCTOBOM, Tpa@UECKOi U YNCIOBON MH(POPMAIIUY;
— 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 TIPEJICTABICHUS U 00pabOTKH JaHHBIX B TamMsiTH DBM miist mpoBeieHus
Pa3IUYHBIX WHKCHEPHBIX M BBIYUCIUTEIBHBIX PadoT;
— C IPUHUMIIAMY ITOCTPOCHUS BBIYUCIUTEIBHBIX aJITOPUTMOB C TPUMEHEHUEM CUCTEMHOIO
MOAXO0/1a ISl PELIEHUSI TOCTABJIEHHBIX 3a/1a4.

3allaanI/I OCBOCHUA NUCIHMUIIIINHBI ABJIAOTCA:
— IOHMMaHME CYIIHOCTH U 3HaUYEHUs MH(OpMaIK B pa3BUTUH COBPEMEHHOTO OOIIIECTBA;
— IOHMMaHHEe OOMIMX XapaKTEPUCTHK MPOLIECCOB cOOpa, mepenaun, XpaHeHus: 1 00padoTKu
UH(POPMALIUU CPEICTBAMH BBIYHUCIUTEIBHON TEXHUKH;
— INIOHMMAaHHEC NPHUHIHUIIOB 3allIUThL I/IH(bOpMaIII/II/I OT pa3/IMYHbIX BUJI0B
HCCAaHKIIMOHHUPOBAHHOI'O BO3I[CfICTBH$[;
— M3y4eHHUE MPaBUII IPEJICTABICHUS U 00pAaOOTKH JaHHBIX CPEICTBAMH BBHIYUCIUTEIBHON

TCXHHUKHU,

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

IMpOrpaMMHBIX CPCACTB;

— O3HAKOMJICHHUC C CUCTCMHBIMU U ITPUKIIAAHBIMHA IIPOrpaMMHBIMHA CPEACTBAMMU, HpI/IO6peTeHI/IC
HaBBIKOB HUCIIOJIb30BaHHA I/IH(1)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 BJIAACHU CTAHAAPTHBIMU IIpUEMaMH, UCIIOJIb3YCMbIMU JJISI HAIIMCAHUSA HA
AJITOPUTMHYCCKOM A3BIKC ITPOIrpaMMBbI IIpU pCIICHUN MOCTaBJICHHOMN 3a/lavy, IMpecaAIojaararomux
IMPUMCHCHHUEC OCHOBHBIX KOHCTpYKI_[I/Iﬁ IporpaMMHUpPOBAaHUA U YMCHHC OTJIAJKU TAKUX ITPOTrpaMM, a TAKIKE
HCIIOJIb30BAHUEC CUCTEMHOT'O ITOAX0Aa AJIS pCHICHUA ITOCTABJICHHBIX 3a/1a1,

- an06peTeHHe TCOPCTUUCCKUX U ITPAKTHUYCCKUX 3HAaHUM O YHCJIECHHBIX METOaX peuicHu-d
HWHKCHCPHBIX 3a/1a4, 00 0COOECHHOCTSIX MaTEMAaTHYECKUX BBIUMCIICHUI Ha QBM, O MaTCMaTHu4CCKOM
obecreueHUH IMpOrpaMMHBIX CUCTEM, aHAJIM3C UX BBIYUCIIMTCIIbHBIX BO3MOKHOCTEH.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYEeHUSs M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX €
HHAUKATOPAMHM TOCTUKEHUST KOMIeTeHIn i

KOI[ 1 HAMMCHOBAHHEC
KOMIICTCHIIN U

KOI[ N HAUMCHOBAHHC
HHJAUKATOpa JOCTUKCHUA
KOMIICTCHIIN N

[Tnanupyemble pe3yabTaTbl 00ydeHHs 110
JUCLUIUIMHE, 00eCTeunBaloLIie JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHMst OITOI]

OIIK-4 Cnocoben
MOHUMATb TTPUHIIUITBI
paboThI COBpEMEHHBIX
nH()OpMaAITMOHHBIX
TEXHOJIOTHI 1
WCITOJIH30BATh WX JIJIS
perieHus 3aaaq
npodecCHOHATbHON
JeSATeTLHOCTH

OIIK-4.1 Onpenensier
nepeveHb 3aaay JUIs
JIOCTH>KEHUS TIOCTABJICHHOM
ENTU C TPUMEHEHHEM
WH(POPMAIIMOHHBIX TEXHOIOTUN

3HaeT
CrocooeH BBISIBIISITD UH(pOpMaLHIO,
HEOOXOAUMYIO  JUIsl TPUHATHS — PELICHUH,

UCIIOJNIb3YSl COBpPEMEHHbIE HH(DOPMAIOHHBIE
TEXHOJIOTHH;

yMmeer

BBIJIEIISATh 6a3oBbIe nH(}OpMaLIOHHBIE
TEXHOJIOTUM U OIPEAESATh OCHOBHBIE CQeEpbl
MPUMEHEHNS MHPOPMAIIMOHHBIX TEXHOJOTHI B

po¢eCCHOHATBHON

JIeSITEIIbHOCTH;

BJajJeeT

HaBbIKAMU  TPOBENEHUS  CPAaBHUTEIHHOIO
aHammM3a W BbIOOpa  MHGPOPMAIMOHHBIX

TEXHOJIOTHH 15 PpCUICHUS IMPUKJIAAHBIX 3a/1a4




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
MPOEKTHPOBAHUS HH()OPMAITMOHHBIX 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
JanHast qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.10 ocHoBHOIM
npodeccuoHaabHON oO0pa3oBarenbHOI nporpammbl 15.03.03 TlpukianHas MexaHUKa U OTHOCUTCS K

00s13aTeNIbHOM YacTH y4eOHOr0 TUIaHa.

TpeboBanus k npeaBapUTEIHHON MOJATOTOBKE 00YUaIOIIErocs

3HAThb.

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

— UMETh IPEJCTaBICHNE O COBPEMEHHBIX CPEJICTBAX BHIYMCIUTEIBHON TEXHUKH;

— OCHOBHBIE pa3JeNibl Kypca MaTeMaTUKH B COOTBETCTBUU C 00pa30BaTEeIbHON MPOrpaMMoi

CpemHero o0Iiero oopasoBaHus;
YMETh:

— HCIOJIb30BAaTh BO3MOKHOCTH BBIYMCIUTEIBHON TEXHUKU U IPOIPAMMHOTO 00eCTIeYeHHUS;
— COCTaBJIISITh AJITOPUTMBI PEILIEHUs] MPOCTHIX 3a7a4 B paMKax Kypca UH()OpPMATUKH,
COOTBETCTBYIOIIET0 00pa30BaTEIbHOM MpOrpaMme CpeHEro 001ero o0pa3oBaHus;

BJIaACTh:

— INEPBUYHBIMU HaBbIKaAMU U OCHOBHBIMH METOAaMU PCUHICHUA MaTEMAaTUYCCKUX 3a/1a4,
— HaBbIKaMH pa6OTBI C IMICPCOHAJIIbHBIM KOMIIBIOTCPOM H KOMIIBIOTCPHBIMU CECTSAMMU;

— HaBbIKaMU pabOThI ¢ Y4eOHOM JTUTEPATyPOH.

[Tocneayronye AUCUUTIITMHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIKCHUSA KOMIICTCHIIUN

1 |KomnerotepHas rpaduka

OIIK-2.3, OIIK-4.2

2 |IIporpaMMHBIE CHCTEMBI HH)KEHEPHOTO aHAIIN3a

TK-4.5, TIK(L])-1.1

3 BreruucnurenbHas MeXaHUKa

I1K-2.2, I1K-3.2

4 HpI/IKHa)IHbIe 3a/Jja4M BBIYHMCIUTEIILHON MEXaHUKU

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.6, OIIK-2.1, OIIK-2.2, OIIK-2.3,
OIIK-4.1, OIIK-4.2, OIIK-4.3

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKa3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4YacoB, BBIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (110 BHIaM y4eOHBIX
3aHATHIA) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux vacel Ha
Bun yuebHol paboThl Beero MIPAaKTUYECKYIO
JacoB 1o 1 2
JTOTOBKY

KontakTHas padoTa 80 32 48
Jlextmonnsie 3anstus (Jlek) 32 0 16 16
Jlaboparopubie 3ansTus (J1ad) 32 0 32
Ipaktuueckue 3ansartus (I1p) 16 0 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUHU 110 KypCOBOM paboTe (IIPOeKTy),
KOHTpOJIEHBIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (Caada 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI
(mpoexTa); craya KOHTPOIBHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIMIO B CECCHIO 025 0.95
(KoHCYNBTAIUS TIEpEe/T SK3aMEHOM H cada ' '
Yacebl HA KOHTPOJIb 30,75 4 26,75
CamocrositesibHast padota (CP) 105 36 69
O0611as TPYT10eMKOCTH JUCIUTIITUHBI (MOTYJIs1)

yacel:| 216 72 144

3a4eTHbIEC eIUHHUIbI: 6 2 4




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

OTBECACHHOI'0 HA HUX KOJINYECTBA aKAACMHUYIECCKHUX YaCOB U BU/10B y‘leﬁﬂblx 3aHATHII

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac. Kox
o UHAUKaTOP
= a
Ne Paznmens! AUCHIUTUTHHEL § fleKtum 13 P CP Beero, JIOCTHKEHH
(5} qac.
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
Beero | PR poero [ MPATH | poerg | PAKTHC nn
YECKYIO YECKYIO YECKYIO
noaro- moaro- noAro-
TOBKY TOBKY TOBKY
1. |1 paznen. Ilpumenenue
COBPEMEHHOM BBIYMCIUTEIBHON
TEXHUKU JJIs1 o0ecredeHus
mporeccoB cOopa, nepeaauu,
XpaHEeHHUS U 00pabOTKH
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5.1. JIlexuuu

No
pasn

HaunmenoBanue paziena
U TEMBEI JIEKIIUH

HaumeHnoBanue u KpaTKOC COACPIKAHUC HGKHI/Iﬁ

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

CucTeMHBIH MOIX0M, KPUTUYESCKHUI aHATU3 U CUHTE3 MH(OpMAaIH.
WNudopmaruka u nHGOpMAIIMOHHBIE TEXHOJIOTHH.

Benenue. CucteMHbIN OJX0 U CUCTEMHBINA aHAJIU3 KaK
MEXIUCIUTUTMHAPHOE (PrI0co(CKO-METOI0IOTHIECKOE U HAYIHOE
HaIpaBJIEHUE UCCIEN0BaHNN. AHAIN3 U CUHTE3 KaK METO/Ibl [I03HAHUS.
WUndopmaruka. [Ipenmer, 3anaun HHPOPMATHKH, €€ POJIb B Pa3BUTHH
BBIYMCIUTENBbHON TeXHUKU. [[oHsTHE TexHonoruu. [Ipenmer
UH(POPMALIMOHHON TeXHONMOTHH. PazBuTne nHhopMarmoHHBIX
TexHojoruil. lcropust pa3BUTHS 1 COBPEMEHHbIE TUIIBI KOMIIbIOTEPHBIX
CHUCTEM.

OcCHOBHBIE 3TaIlbl Pa3BUTHSI BBIYUCIUTENBHON TEXHUKH.

[Toxonenuss OBM. [Ipunnuns! pon Heiimana.

Oransl pa3BUTHS UH(POPMALIMOHHBIX TEXHOIOT .

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

[Iporecchl 1 METOIBI TOMCKA, cOOpa, 00paObOTKH, IIEpeIavu U XPaHCHUS
uH(pOpMaIK U JaHHBIX

[Tonusitus "nannbie" u "undopmanus". CoiicTBa UHPOpPMAIIIH.
N3mepenne nHbOpMaIiM.

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

Cucremsl cuucienus. [lepeBoibl B pa3MiHble CUCTEMbI CUUCIICHHUS.
[IpencraBnenue enbix yncen B kommnerotepe. [Ipeacrasnenune
BEILECTBEHHBIX YHCEI B KOMIIbIOTEPE. [[BOMUHOE KOIUPOBAHNE TEKCTOBOM
uHpopmannu. KonupoBaHnue 11BeToBOM WH(MOpMALIUH.

TaOmuIel MICTUHHOCTH JIOTUYECKUX (PYHKITHH.

@aiinoBsie cuctemMbl. OCHOBHBIE 2TIEMEHTHI (halIOBOI CHCTEMBI.
Omnpenenenue, kKaaccupuKaiys, mapaMeTphl, Ha3HAUEHUE U BHUJIbI
(baltnoBbIX CUCTEM, CTPYKTYpa XpaHEHUs, IMEHOBaHUE, 3alllUTa, TOCTYII.

HNudpopmannoHHbie
CHUCTEMBI U
UHGpOPMAIIMOHHAS
0€30I1aCHOCTD

HHupopmalninoHHble cUcTeMbI U HH(OpMalMoHHas 0€3011acCHOCTh
[Tonsitue nHdopmanoHHoN TexHosnoruu. CocraBisone
MH(OPMaLIMOHHON TEXHOJOTHUH.

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

MonenrpoBanue HHPOPMAIIMOHHON CHCTEMBI OpraHU3aIUH.
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. KopnoparusHsie ”HGOPMAIIMOHHBIE CHCTEMBI
KUC, ERP, Bxitouass MRPI, MRPII.OcuoBabie Mmoaynu KUC (ERP):
CHUCTEMBI yIIpaBJieHUs B3auMoeicTBusA ¢ kiueHTaMu CRM; cuctemsr




yIpaBJICHHS IIenouykamMu octaBok SCM; cucteMbl yrpaBieHUs
nepconanioMm (HP); cuctemsr ynpaBieHus mpon3BOACTBOM , CHCTEMBI
yIpaBieHUs MPOeKTaMH; (UHAHCOBBIE CUCTEMBI; CUCTEMBI 3JIEKTPOHHOTO
ousneca u ap. OreuectBennsie KUC - 1C: [Ipeanpusrtue, ['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), ananus 6oJbIINX
naHHbIX. CucTeMbl oleHKH 3¢ (heKTUBHOCTH NMpoeKToB. Mcnonb30Banue B
nH(pOPMaLMOHHBIX cucTeMax VHTepHeTa U TeIeKOMMYHUKAIIMOHHBIX
TEXHOJIOTHIl.

Obecnieuenne nHPOpPMAIIMOHHON Oe3onacHOCTH. OpraHu3aIOHHO-
IPaBOBBIC M HOpMATHUBHBIEC aclieKThl. DenepanbHbiil 3ak0H "O0
uHpopManuu, THHOPMAIIMOHHBIX TEXHOJIOTHX H O 3amuTe nHpopmanun"
ot 27 uronst 2006 N 149-@3. [IprHIMTIEI TPABOBOTO PETYIUPOBAHUS
OTHOILIEHHH B cepe nHpopMariu, THPOPMALMOHHBIX TEXHOJIOTUN U
3amuThl nHGopMaryu. Madopmarus kak 00beKT IPaBOBBIX OTHOIICHUI.
['ocymapcTBeHHOE peryaupoBaHue B cepe MPUMEHEHUS
MH(POPMALMOHHBIX TEXHOJIOTUH. Vcronp30Banne HHPOPMAITUOHHO-
TEJICKOMMYHUKAIIMOHHBIX ceTeil. OCOOEHHOCTH rOCY1apCTBEHHOTO
peryIupoBaHus B cepe UCTIONb30BaHUS POCCUICKIX TPOTPAMM JIJIst
AIIEKTPOHHBIX BBIUMCIIUTENFHBIX MAIMH U 0a3 qaHHbIX. O0ecreuenne
YCTOMYMBOTO U OE30MACHOT0 MCIOIb30BaHUs Ha TeppuTopuu PO
JIOMEHHBIX UMEH.

CHCTEeMHBIH MOAX0/1 K 00eCIIeYeHHIO HHPOPMAITMOHHOM 0€3011acHOCTH.
OcHoBHBIE CpeIcTBa oOecTieueHuss MHPOPMAITMOHHON 0€3011aCHOCTH.
Crioco0sb1 3amuThl HHGOpMALUK. 3aNTUIIICHHBIN KaHA TIepeaydu,
creranorpadus, mudpoanue gaHHbIX. Kiaccudukanus OCHOBHBIX BUIOB
MH(POPMALMOHHBIX Yrpo3 u 00mmiA 0030p METOI0B OOPHOBI C HUMHU
(opranu3anuoHHbBIC, IPOTPAMMHO-TEXHHYECKHE U JIp.). O01mue MeToasl U
Cpe/ICTBa MOBBIIEHUS HHPOPMAITMOHHOM 0€30MaCHOCTH
ayTeHTU(UKalMs, HACHTUPUKAIUS, KOHPUIEHINATbHOCTh, KOHTPOJIb
[IEJIOCTHOCTH JIaHHBIX, KOHTPOJIb OCTYIIA, aBTOPU3AIHs, OMOMETPUIECKIE
METO/bl. YPOBHH M CPEICTBA aHTUBUPYCHOU 3aIIMTHI; aHTUBUPYCHBIN
KOHTPOJIb MPOXO0ALIero Tpaduka npu padboTe B rI100aJIbHBIX CETSX.

AmnmnapatHoe
obecrneucHUe
KOMITBIOTEPHBIX CHCTEM

ArnmnapatHoe o0ecrieueHue KOMIbIOTEPHBIX CUCTEM

BHyTpeHHEe yCTpOCTBO M MIPUHIUIIB paOOTHI BEIYHCIUTEIHHBIX CHCTEM.
MarucrtpanbHo-MoayabHbIN npuHImn nocrpoenus [1IK. Cxema
[TpuncroHckoit MamuHbl. [ponece pynkunonupoBanus IBM.
Apxurekrypa komnetorepa. llluna ynpasienus. CucTeMHbIH OJIOK.
Muxkponpoueccopbl. O6paboTka komaHa. BzaumozeiicTBue ¢ namMsaThio
(IT3Y u O3Y). 3akon Mypa. YcTpoiCTBO U OCHOBHBIE XapaKTEPUCTUKHI
LEHTpaJIbHOTO Mpoleccopa. Pabouee HanpskeHue mporeccopa.
Pa3psaHocTs nmporieccopa v paboyasi TakToBast yacToTa. KoMIiek
cucteMHol oruku (uuncer). Konr-namsats. [Tamsats fuHaMudeckoro tuma
¢ mpou3BobHOHN BeIOOpKOH (DRAM). CTatnueckas nmamsTh C
npoun3BosibHON BeIOOpKOH (SRAM). IlInna namstu. BIOS. Bremnue
yCTpOMCTBa XpaHeHHus nHpopMmanuu. AnmnapatHsie nHTepdeiicel. CeteBoe
obOopynoBanue. TecTupoBaHue U MPOBEPKA BEIYUCIUTEIEHON TEXHUKH.

IIporpammHoe
obecrieyeHue
KOMITBIOTEPHBIX CUCTEM

[IporpammHuoe obecreueHne KOMIBIOTEPHBIX 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

[TprMeHeHre TpUKIaJHOTO MPOTrPAMMHOI0 00ECIICUeHHUs I PellleHus
MPAKTUYECKUX M MHXKEHEPHBIX 3a]1a4 CTPOUTEIHCTBA

[TporpaMMHBbIe cpecTBa OCYIIECTBIIEHUS HH(OPMALMOHHBIX MPOILIECCOB B
ctpouTtenbcTBe. HbOpManmonnsie Moaenu 00bEKTOB B CTPOUTEILCTBE.
BIM- Texnonoruu. Peanuzanus Ha Bcex cTaausix )KU3HEHHOTO IUKIA
00BeKTa KallUTaIbHOTO CTPOUTENbCTBA. Crierualn3upoBaHHOE
MPUKIIaTHOE TPOTrPaMMHOE OOecrieueHue.

OO61ue cBeieHHsI O CHCTeMax aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS,
crpykrypa CAIIP, ocHoBHBIE puHIUIIbI TpoekTUpoBaHus CAIIP,
CTPYKTypa Ipolecca NpoeKTUPOBAHUS, TUIIOBbIE MAPIIPYThI U IPOLIEAYPHI
npoektupoBanud. Ctaauu u tansl npoektupoBanus CAIIP. Buasl
obecnieuenus CAIIP B crpoutenbeTBe, QyHKIIMOHATBHAS CTPYKTYpa
CAIIP, noruko-uH(popMaiMoHHas MOJIENIb, MATEMaTHYECKOE 00eCTIeYeHuE,
uHpOpPMaLMOHHOE 0OecnieueHHe, MPOrpaMMHOe 00eCTIeYeHHE,
JMHTBUCTUYECKOE 00ecriedeHne, TeXHUYECKoe 00ecieueHue, paBoBoe
oOecnieueHue. IHTemeKTyaabHble BEIUMCIUTEIbHBIE TEXHOIOIMH B
CTPOUTEIBHOM NpoeKkTupoBanuu. KommerorepHas rpaduka B
CTPOUTENILHOM MPOEKTUPOBAHUH, MAIIUHHAS rpauKa, TeOMETPUIECKOE
MOJIEJIMPOBAaHUE B CTPOUTEILCTBE. ABTOMATH3ALUS PaCUETOB
CTPOUTENIbHBIX KOHCTPYKIUH, YNCIIEHHbIE METO/IbI pacyeTa,
aBTOMAaTU3AlMs paCU€TOB CTPOUTENbHBIX KOHCTPYKIMi. COBpeMEHHbIE
TEXHOJIOTHH npoekTupoBanus, BIM - akryanpHast TeHIACHIUS B
ABTOMATH3UPOBAHHOM NPOEKTUPOBAHIH, HHPOPMAITUOHHOE
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
nporpammsl Ha a3bike C++. Drtanbl co3gaHus NpuIokeHus Ha si3bike C++.
Opranu3anys BB0/1a/BbIBOJIA JAHHBIX C IOMOIIIBIO TOTOKOB. BbIBOJ
JTAaHHBIX Ha 9KpaH. BBOJ JaHHBIX ¢ SKpaHa. 3aroJoBOYHbIE (haiiibl.
[TpoctpanctBa uMeH. OiHO(aiI0Bast OpraHU3aIHsl IPOrpamMmM.
MHorodaiinoBas opranuzanus nporpaMm. OCHOBHbIE CHHTaKCHUUECKUE
ocobeHHOCTH s13blka C++. Tunuzanus gaHHbIX. OCHOBHBIE THIIBI TaHHBIX
a3bika C++. [IpeoOpazoBanue Tunos. 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 BBIYUCICHUHN ¢ TOMOIIBIO IIUKIOB. BUbI 1 OCHOBHBIE
0COOEHHOCTH IMKIIOB si3bika C++. Brioxxennsle mukibl. Opranusanus
OeckoHeyHOro ukia. Opranu3aius BEIYUCICHUN ¢ TTOMOIIBIO BETBICHUMN.
OcHOBHBIE BUIBI 1 OCOOEHHOCTH BETBJIEHUH s13bika C++. BiioskeHHbIe
BetBieHus. Oneparop switch. Oneparopsl TPUHYIUTEIHHOTO OKOHYAHHS
nukia. [Tonstue u Ha3HaueHHe CTPYKTYp B s3bike C++. OObsBIEHNE
CTpYKTYpHl. Onpenenenne cTpykTypsl. Co3taHne CTpyKTypHOR
nepeMeHHo. HuImanu3amus CTpykTypHO# nepeMeHHou. Onepanuu co
CTPYKTYPHBIMH NiepeMeHHbIMU. [lepenada cTpykTypHOI TEpEMEHHOMN B
¢byukuio. Bo3spar cTpykTypHO#l nepeMeHHON 13 QpyHKUIMU. BroxeHHbIe
CcTpyKTypHl. [IoHATHE M Ha3HaUYEeHME epeYncieHnil B s3bIke CH++.
O0nbsBnenue nepeuncienus. Co3gaHue NepeMeHHOU MePEINCIISIEMOTO
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. Bezos ¢ynkiuu. OnnodaiaoBas opraHU3aIys MpOrpaMMBbl C




byakuusiMu. MHorodaiioBas opraHu3anus MporpaMMbl ¢ GYHKITASIMH.
bubnuoteunsie pyakuun. CriocoOsI epeaun apryMeHTOB B (PYHKITHIO.
[Tepenada apryMeHTOB B (pyHKITHIO 110 3HaUeHUIO. Bo3BpaT 3HaueHnii u3
¢dbyakuun. CriocoObl BO3BpaTa HECKOJIBKUX 3HAUYEHUN U3 (PYHKITUH.
[Tonsitue cepuiku. OcoOeHHOCTH TpUMEHEeHus cchUIok. [lepenaya
apryMeHToB B ()YHKIUIO IO cchlike. Bo3BpaT 3HaueHUs U3 PYHKIHHU 1O
ccouike. [leperpyska ¢ynkiuii. Bioxxennsie hyakuun. PexypcuBHbie
BbI30BBI (DyHKUMN. BecTpanBaemble QyHKIIMN. APIyMEHTHI IO YMOJIYAHUIO.
Koncrantnsie aprymenTsl. O61acTh BUAMMOCTH U KJIACC TTAMSTH
nepeMeHHbIX. JIokanbHbIe U rIo0anbHble TepeMeHHbIe. [ 'enepanus
cinyyaiiabix ynucen B C++. JIamOna-¢yuaknuu B si3pike C++. CocTaBHBIC
qacTu JIsiMO1a-BeIpakeHust. Bb130B JisiMO1a-BeIpaskeHus. BroskeHHoe
nsMOia-BeIpaxkenne. JlocTyI K MepeMeHHBIM. 3aXBaT BHEITHUX
nepeMeHHbIX. Makpochl B si3bike C++. OcoOeHHOCTH CUHTaKCHUCA.
Oco0OeHHOCTH TPUMEHEHUS.
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Maccussl. CTpokH.
PerynspHble BolpakeHUs

Maccussl. Ctpoku. PeryisipHbie BbIpaKeHUsI

Onnomepnbie MaccuBbl. OCOOEHHOCTH PadOTHI C MACCUBAaMH B si3bike C++.
OO0wbsBienne maccuBa. Hunmanusanus maccuba. Beruncienue
pa3MmepHocTu MaccuBa. CriocoObl iepedopa 3JEMEHTOB MacCHBa.
MHuoromepHbie MaccuBbl. OCOOEHHOCTH CO3/IaHUSI M MHULIMATU3aL1H.
Brruucnenue nponymeHHon pasmepHoctu. Ilepenaya maccuBoB B
¢GyHKIMI0. MaccuBbl CTPYKTYPHBIX IIepeMeHHbIX. OCHOBHBIE TUIIBI CTPOK
B s3blke C++. MlHuumanu3anus cTpok. IlepeMeHnHble 1 KOHCTaHTHBIE
cTpoku. BeiBox cTpok. CunTsiBaHue CTpOK ¢ npodenamu. CunThIBaHUE
HeCKOJbKUX cTpok. Konuposanue crpok. KoHkaTeHanus cTpok.
CpaBHeHue cTpok. MaccuBbl CTpoK. PeryinsipHbie BbIpaXKeHUs B SI3bIKE
C++. OcHoBHOe Ha3HaueHue. OCHOBHbIE METaCUMBOJIbI. OCHOBHbBIE
GyHKIMM U151 pabOThI ¢ PEryJIsipHBIMU BbIpaxeHUsIMU. Vcrionib30Banue
CTaH/IapTHBIX CUMBOJIOB B PETYJIIPHBIX BblpaxkeHUsX. Mcnonp3oBanue
CHEIMaJIbHBIX CUMBOJIOB B PETYJISIPHBIX BhIpaKeHUAX. Vcronbp3oBaHue
KOMOMHAaIMH 11abJI0HOB.
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VYkazarenu.
JAnHamuyeckne
MAaCCHBBI

VYkazarenu. J[MHaMU4ECKHUE MaCCUBBI

ITonsatue agpeca. Ilonyuyenue agpeca. [lonsatue ykasarens. Jocrym k
HepeMeHHOIl 1o ykazatento. AnpecHas apupmerrnka. KoHcTaHTHbIE
yKa3aTesu. YKa3aTelau Ha KOHCTaHTy. YKa3aTenu Ha ykasarenu. [lepenaya
apryMeHTOB B (YHKIIMIO IO yKa3aTesro. YKa3arenb Ha QyHKIuI0. Bei3oB
¢byHKLIMU yepe3 ykazaTenb. JJocTym K a1eMeHTaM MacCcuBa uepes
ykaszatens. [lepenada MmaccuBoB B (PyHKIMIO uepe3 yka3aTenb. Boiaenenue
JUHaMu4eckol mamsatu. Oneparuun NeW. OcBoOoXAeHNE THHAMUYECKON
namsitu. Oneparus delete. OnHOMepHBIE TUHAMHYECKUE MACCHBBIL.
MHoromepHsle JuHaAMUYECKHE MacCUBBl. CTPOKH KaK MacCCHUBBI CUMBOJIOB.
Pabota co ctpokamu uepes ykaszarenu. [lepegaua cTpok B (yHKIHIO 1O
yKaszaTeso. MaccuBsl CTpok. JlnHaMudeckuii MmaccuB char-ctpoxk.
JIuHAaMHYeCKUH MacCHB CTPOK THIA String.
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OcHoBHBIE
KOHCTPYKIIUU M THITBI
JIaHHBIX 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 Turbl. [IpoBepka Tunos nanueix. [IpeoOpa3oBaHue THUIIOB.
Pabora ¢ nepemennbiMu B Python. I'pynnoBoe npucBanBanue.
[To3nmoHHOE NpHUCBauBaHUE.
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OcHoBHBbIE OllEpalvu
a3bika Python

OcHoOBHBIC orepaluu s3pika Python

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




pu paboTe ¢ rnocienoBarenbHOCTIMU. [IpropuTeTs onepanuii B si3bIke
Python. Opranusanus BeaucicHuiA B s3bike Python. OcHoBHBIE BUIBI
nukinoB. KirroueBoe ciioBo pass. YcioBHbie onepatopsl. OcoOeHHOCTH
paboThI ¢ unciaMu B si3bike Python. Berpoentsie GyHKIMKA U METOIBI JJTS
paboTsl ¢ ynciamu. Moaynas math. Maremarudeckue GyHKIuu.
I'enepanus cnydaiHbix 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. ['eHepaTophl CIMCKOB U BhIpaKeHUs-TeHepaTtopbl. OyHKIUN
map(), zip(), filter() u reduce(). JlobaBieHue U yaaacHHE JIEMEHTOB
cnucka. [Touck anementoB B ciucke. [lepeBopaunBanue u
nepeMennBanue cnucka. BolOop 371eMEHTOB CIIUCKA CIIy4ailHBIM 00pa3oM.
Coptuposka cnrcka. Koprexxu. OCHOBHBIE ONEepaluy ¢ KOPTEKaMH.
MuosxectBa. OCHOBHBIE ONIEpaLUK CO MHOXKECTBaMU. | 'eHepaTopbl
MHOkecTB. CioBapu. OCHOBHBIE ONIEpalliU CO CIOBapsiMU. [ eHepaTopsl
crnoBapeit. [lnanasonsl. Pabota ¢ GpyHkimsmu B si3bike Python. Co3nanue
¢bynkuu. Bezos pynkuuu. [lepenada aprymeHToB B (YHKIHUIO.
HeoOs3arensubie aprymenTsl GyHkiun. [lepeMeHHOe 4ncio apryMeHToOB
¢byukun. Bo3Bpar Heckonbkux 3HaueHUi u3 pyHkiuu. Jissmoaa-pyHKuu
B s13bike Python. dyukiuu-reneparopsl. Jlekopatopsl GyHKITHIA.
JlokanbHble U TI00anbHBIEC IEpeMeHHbIe. Brnoxkennsie Gpynkuuu. Moaynu
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, KOMMEPYECKHUE), 3aBUCUMOCTh 3aIIPOCOB OT
HACEJIEHHBIX TYHKTOB (I'€03aBUCHMBbIE U T€OHE3aBUCUMBIE 3aIIPOCHI).

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

kpuTHaeckuii ananus u | (|, ONEPATOPEI 100aBNEHUs + 1 UCKIIOUEHHUS -, Oeparop *).

1 cunTes nHpopmaruy. | HACTPOHKH MOMCKA: BBICTABICHHE PETHOHA, BOSMOXKHOCTh OTKJIIOUCHHSI
WHpopmaTHKa 1 MEpPCOHAIBHOI0 MOKCKA, MOAKII0UYEeHHE 0€301acCHOr0 NMOUCKa, HaCTPOHKa
MH(OPMALIOHHBIE 0TOOpaXeHUsI pe3yJIbTaTOB IMOUCKA.
TeXHOJIOIHH [Touckossle cuctems! SIHaexc u Google.

[Touck B anekTpoHHOM KaTasiore Poccuiickoil HalMOHAIbHOW OMOTMOTEKH.
Pabota u nouck B npodeccronanbHoil 0aze nanHbix Koncynprantllntoc.
Br160p onTuManbHBIX METOIOB TIOUCKa U 0TOOpa HHGOpMaIuu B
COOTBETCTBHUH C IIOCTABJICHHON 3aJaueH.
O6paboTka u xpanenue naopmanuu. [Ipumenenrne npukIaIHOTO
MIPOrpaMMHOTO oOecrieueHus A pa3paboTKH U OPOPMIICHUS
TEXHUYECKON JOKYMEHTAIMU. TeKCTOBBIE peIaKTOPhI

Tportecchl u Metoasl | POpMaTHpoBaHue KOKyMeHTa. PenakTupoBanue popmyi. Pabora ¢

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

XpaHeHUs HHPOPMALIUU
U JTaHHBIX

KOJIOHTUTYJIOB U HyMmepalus ctpanull. Co3ganue cHocok. Pabota ¢
O0ydepom oOMeHa. BBoj crielinanbHBIX U TPOU3BOIBHBIX CHMBOJIOB.
dopmarupoBanue cuMBoJIoB. @opmaTtrpoBaHue ad3aieB. Tadymsims.
Coznanue Tabmui. BBog MareMaTH4eCKUX BBIPAKEHUH C TOMOIIBIO
penaktopa Gopmyn. Co3ganue ctuneir. Hymeparmus u MapkupoBka




a63aneB. Co3nanue ornaiaeHus. [ToMCK perysipHBIX BbIpaKEHUN B
nokymente. CoxpaHeHne qoKymMeHTa B pa3nudHbix popmarax (RTF, TXT,
PDF u np.).

O6pabotka u xpanenue uadopmanuu. IlpumeHenne NpuKIaTHOrO
POrPaMMHOTO o0ecTieueHust At 00pabOTKH M aHaIM3a HHPOPMAIUH.
Pabora ¢ 3nekTpoHHBIMH TaOIUIIAMU

Cosznanue 37eKTPOHHOM Ta0uibl. AOCOIOTHAS U OTHOCHTEIbHAS
anpecanusi. DyHKIMU AJIEKTPOHHBIX Tabmui. dopMaTHpoBaHKUEe TaOIHII.

Undopmaruonssie | BO3MOXHOCTH yenoBHOro popmaruposanust. IIpoBepka naHHBIX.
CHCTEMBI H Crioco6b1 BBOJa ¥ (POPMATHPOBAHUS TEKCTOBBIX U YHCIIOBBIX JJAHHBIX B
HHGbOPMALIHOHHAS tabmuipsl. BBog Gpopmyn B ssueiiku Tabauibl. ABTO3aM0IHEHHE YUCIaMU U
6e30MacHOCTh dopmymnamu. CtangapTHble QYHKIUU. AOCONIOTHBIE U OTHOCUTEIBHBIE
cceoutkd. [Toctpoenne auarpamm u rpadukos. [ToaroroBka TadbmuIl K
BBIBOJly Ha [1€YaTh.
Hmnopt TekcToBOro (haiiina B 3NEKTPOHHYIO Tabuuily. BecTaBka TeKCTOBOTO
JOKYMEHTA B 3JIEKTPOHHYIO Tabmuiy. CoxpaHeHUe dJICKTPOHHBIX TaOIHIl B
npyrom dopmare (TXT, CSV, PDF u ap.).
Nudpopmarmonnsie | IpUMEHEHHE IPUKIIAJHOTO IIPOrPAMMHOI0 00ECTICUCHHUSI ISl [IOUCKA,
CHUCTEMBI U oT0opa U cucreMaTu3aluu HHpopMauu
nH(OpMAaIMOHHAS Pa6ota co cnuckamu naHHbIX. Co3/1aHUE CBOIHBIX TaOJIUI]
6E30I1aCHOCTD VYrpaBieHue cliuckaMu B 3JIEKTPOHHON Taliu1Le.
[TprMeHeHne NpUKIIaIHOrO IPOrpaMMHOro odecrieueHust uis 00paboTKU
AnrmapaTHoe OOJILIIINX MacCCHUBOB WH(OpMaIUn
obecrieucHue OnHoBpeMeHHas paboTa ¢ HECKOJIBKUMU 3JIEKTPOHHBIMH TaOJIUIIAMU.

KOMITIBIOTCPHBIX CUCTCM

Konconumaius JaHHBIX.
VYrpaBieHue CIUCKaMH B 3JIEKTPOHHOU Ta0JIHIIE.

[IporpammHuoe
oOecrnieueHue
KOMITBIOTEPHBIX CUCTEM

[TprMeHeHHEe TPHUKIIATHOTO MPOrPAMMHOI0 00eCIICUeHHUS IS ITOMCKA,
W3BJICUCHUS U 00PaOOTKH JaHHBIX

3aaur MHOKECTBEHHOTO BbIOOpa. DYHKIIMY TOPHU3OHTATIBLHOTO U
BEPTHUKAIBHOTO IIPOCMOTpPA

H3ydeHne BO3MOXKHOCTEH 3JIEKTPOHHBIX TaOJIHII IO paboTe ¢ O10KkaMu
TAHHBIX, 3aKPETJIEHNE HABBIKOB UCIIOJIE30BAaHUS YCIOBHOTO
dbopmatupoBanus. Mcnonap3oBanue QyHKIHA BEPTHKATHHOTO U
TOPU30HTAIBHOTO MPOCMOTPA JUIsi 00paOOTKH TAHHBIX B DJIEKTPOHHBIX
Ta0IUIAX.

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

Pa3paboTka anropuTMoB peleHus OCTaBICHHbBIX 3a/1a4

CocraBnenue nporpaMMmsl Ha si3bike VBA npu moMory Makpocos.
O6paboTka nH(GpOPMALINK U3 BHEITHUX UCTOYHUKOB. Y CKOPEHUE U
ONITUMU3AIIHS PACYETOB.

ABTOMaTH3a1Ms 33a4 C TOMOIIIbIO MAKPOCOB ABTOMAaTHYECKasl 3aKCh
KOMaH/I B 3JICKTPOHHOU TaOJIHIIE.

CTPOUTEINIBCTBA
I [TpyMeHeHre TPUKIIaJHOTO MPOTPAMMHOI0 OOeCTIeUeHuUs AJIs peleHus
UMEHEHHU
PHUMCHCHHE MIPaKTHYECKUX 3a/1a4
IIPUKJIATHOT
P JHOTO [TpuHLIMIIBI paOOTHI ¢ MACCUBAaMU B 3JIEKTPOHHBIX Tabnuuax. Pemenue
IIPOrPaMMHOTI0

obecreyeHust 1t
peIICHHSI TPAKTHYECKIX
U MHOKEHEPHBIX 33]1a4
CTPOMTENBCTBA

CHCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUI U BBIYMCICHHUE
KBaJPaTHYHON (POPMBI CPEACTBAMH IEKTPOHHBIX TAOJIHII.




5.3. JJaGoparopHbIie 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++

OcoOeHHoOCTH OpraHu3anuy nporpamm Ha si3bike C++. CTpykTypa
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.
ITpocrpancrBa uMeH. CocTaBeHUE IPOrPAMM.

OcHoBHbIE
KOHCTPYKIIUH U
ornepauui si3pika C++

OcHOBHbBIE KOHCTPYKIIUH U oniepanuu s3bika C++

OpnnodaiinoBasi opranuzaiys nporpamMmm. MHorodaiaoBast opraHu3aIus
nporpamMm. OCHOBHBIE CHHTAaKCHYECKHUE OCOOCHHOCTH si3bIka C++.
Tunmzanus nanHbeix. OCHOBHBIE THITBI TAaHHBIX si3bIKa C++.
ITpeoOpa3oBanue Tunos. OcHOBHbIE onepanuu A3bika C++. IIlpuopurers
omnepauuii s3pika C++. OCHOBHBIE MAaHUITYJIATOPHI U (priaru
dopmarupoBanusi. COCTaBICHHE IPOTPAMM.

Opranuzanus
BeIaucieHui B C++.

CtpyKTypBl U
NePEUYHCIICHUS

Opranuzanus BerancieHuit B C++. CTpyKTypbl U IepeuuCIeHUS
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 BeTBJICHUM s3b1ka C++. Biio)keHHbBIE
BeTBieHus. Oneparop switch. Oneparops! IPUHYIUTETHHOTO OKOHYAHHS
nukia. CocTaBlICHHE MPOTPaMM.

Opranuzanus
BbIuncieHui B C++.

CtpyKTypsl
HepevnCIeHUs

Opranuzanus BeranciaeHuil B C++. CTpyKTypbl U IEPEUNCIICHUS

[TonsTHe 1 Ha3HauUeHHE CTPYKTYP B si3bike CH++. OOBsABICHUE CTPYKTYPHI.
Omnpenenenue ctpykrypbl. Co31aHUE CTPYKTYPHOM IEPEMEHHOM.
WNunnuanusanys CTpyKTypHOH niepeMeHHoN. Onepannuu co CTpyKTYPHBIMU
nepeMeHHbIMU. [lepenaya cTpyKTypHOI epeMEHHOM B (DyHKIHIO.
Bo3Bpar cTpykTypHOIl nepeMeHHOM 13 QyHKIUU. BiIoXkeHHbIe CTPYKTYpBHI.
[TonsTHe 1 Ha3HaueHUe nepeuncieHuil 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++

OcHoBHBbIe aTpuOyTHI pyHKIMH B s13bike C++.  Opranusanus IporpaMm ¢
ucnonb3oBanueM Qpynkiuii. OobsBiaeHne QyHKIMU. OnpeneneHue
¢ynkuuu. BezoB pynkiuu. OgHodaiiioBas opranusanus IporpaMMsl ¢
¢ynkuusmu. MHorogaiinoBas opranu3anys IporpaMMsl ¢ GyHKLIUSMHE.
bubnuoreunsie pynkiyuu. CriocoObl epeayu apryMeHTOB B (PYHKIUIO.
[Tepenaya aprymeHTOB B (QyHKIIHIO 110 3HaYeHHIO. Bo3Bpar 3HaueHuit u3
¢yukunu. CrnocoObl BO3BpaTa HECKOJIBKUX 3HAUEHHUH U3 (QYHKIIHH.
[Tonsitue cepiiku. OcoOeHHOCTH TPUMEHEHH CChUIOK. [lepenaua
apryMeHTOB B ()YHKIIMIO IO cChuIKe. Bo3Bpar 3HaueHus U3 QyHKIUH 110
ccbuike. CocTaBiIeHHE IPOTPaMM.
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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 ri100a1bHbIe TepeMeHHble. ['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

Maccussl. CTpokH.
PerynspHble BolpakeHus

Maccusbl. CTpoku. Peryisipabie BoIpakeHUs

Onnomepnbie MaccuBbl. OCOOEHHOCTH PAaOOTHI C MacCHBaMU B si3bike C++.
OO0mpsBiaeHne MaccuBa. MHunmanusamnys Mmaccusa. Berauciienue
pa3MepHocTH MaccuBa. CriocoObl mepedopa 371eMEHTOB MacCHBa.
MmuoromepHbie MacCuBbl. OCOOEHHOCTH CO3JJaHUS U MHUIIUATU3AIINH.
Brruncnenue npomnyiieHHo# pasmepHoctu. [lepenaua MaccuBoB B
byHKIMI0. MaccuBbI CTPYKTYPHBIX NepeMeHHbIX. CocTaBiieHne
POrPaMM.
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Maccussl. CTpokH.
Perynspuble BolpakeHus

Maccusbl. CTpoku. PeryisipHbie BeIpaKeHUs

OcHoBHBIE THIIBI CTPOK B si3bike C++. IHMIIManu3anus CTpoK.
[lepemeHHbIE U KOHCTAaHTHBIE CTPOKHU. BiBOJ cTpok. CUMTHIBAHUE CTPOK C
npobenamu. CYUTHIBaHUE HECKOJIBKUX CTPOK. KonupoBaHue cTpok.
Konxkarenanus crpok. CpaBHeHue cTpok. MaccuBbl CTpoK. PerymsipHbie
BbIpaxkeHus B sA3bike C++. OcHOBHOE Ha3HaYeHUuEe. OCHOBHBIE
MeTacuMBOJIbl. OCHOBHBIE QYHKIIUH 7151 pabOThI C PEryIspHBIMU
BbIpaxeHUsIMU. VI cIioib30BaHNe CTaHAAPTHBIX CUMBOJIOB B PETYIISIPHBIX
BbIpaxxeHHsX. Micronp30BaHUE CIIeUaIbHBIX CUMBOJIOB B PETYIISPHBIX
BbIpaxkeHHsX. Vcnonb3oBanue komOuHanui madnoHoB. CocraBieHue
POrPaMM.
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VYkazarenu.
JIMHaMHU4YECKHE
MaCCHUBBI

VYkazarenu. JIlnuHaMU4eCKHE MAaCCUBBI

ITonsarue agpeca. Ilonyuenue anpeca. [lonstue ykasareins. Jloctyn k
MEePEeMEHHOI 1o ykazaTento. AnpecHas apudmerruka. KoncrantHbie
yKa3zaTesnd. YKa3zaTeiau Ha KOHCTaHTy. YKa3arenu Ha yka3arenu. [lepenaua
apryMeHToB B ()YHKIUIO IO yKa3aTenro. YKa3aTenb Ha GyHKINI0. Bei3oB
byHKIIMM yepe3 ykazatelnb. JJoCTym K alieMeHTaM MaccuBa uepe3
ykazarenb. [lepenaua maccuBoB B (QYHKIIMIO Yepe3 yKa3aTeb.
CocTtaBieHue nmporpamm.
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VYkazarenu.
JAnHamuyeckue
MaCCHBBI

VYkazarenu. /IluHaMuueckne MacCUBBI

Beinenenue nunamuyeckoit namsatu. Onepaunu New. OcBoOoXIeHHE
nuHaMu4deckoit namsatu. Onepaius delete. OgHOMepHBIC AUHAMHYECKUE
MaccuBbl. MHOroMepHble AMHaMU4ecKrne MacCUBbl. CTPOKU KaK MacCHUBBI
cuMBOJIOB. Pabota co ctpokamu dyepe3 ykaszarenu. [lepenada cTpok B
(GyHKuHUIO 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 KOHCTPYKIIMHU M THITbI JaHHBIX 53bIka Python

CtpykTypa nporpaMmsl Ha si3bike Python. OCHOBHBIE CHHTaKCHYECKUE
ocobennoctH si3bika Python. KoHcomnbHbIi BBOI/BRIBOJ TaHHBIX B Python.
®opmatupoBanue BbiBoAa. CocTaBlIeHNUE 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 CpaBHEHNSI.
Jlormueckue onepanuu. Y cioBHOE (TepHapHOE) BbhIpaxkeHue. Onepaiuu
pHu paboTe C MOCIEAOBATEIBHOCTAMH. [[pUOPHUTETHI Omepalnii B sI3bIKE
Python. CocTtaBnenue mporpamm.
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OcHoBHBbIE OllEpanu
a3bika Python

OcHoBHBIE omepaluy si3pika Python

OcHoBHEbIe onepanuy s3sika Python. Apudmerndeckue onepanum.
Apudmernueckue onepanum ¢ npucBanBanueM. Onepanuu CpaBHEHHUS.
Jlornueckue onepanuu. Y cJIoBHOE (TepHapHOE) BhipaxeHue. Onepanun
npu paboTe ¢ mocae0BaTeNbHOCTAMU. [IpuopHuTeTsl onepanuii B si3bIke
Python. CocraBiienue nporpamm.

14

OcHoBHBbIE OllEpalvu
s3bika Python

OcHoBHBIE omepaluy si3pika Python
Opranusanys BeIYUCIEHHH B si3bike Python. OcHOBHBIE BHIBI IUKJIIOB.
KiroueBoe c10B0 pass. YcinoBHbIe 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.
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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

TecToBbie 1 KOHTpONBHBIE 3aaanus pasmenienbl B CJIO CITIOI'ACY Moodle:
https://moodle.spbgasu.ru/enrol/index.php?id=1623




7.3. CucteMa OLICHUBAHUSI PE3yJIbTaTOB O0YUYEHHUS 110 AUCLMILIUHE (MOAYIIIO) IIPH MPOBEIECHUHN TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a IPEAEIIb
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOM paboyeii MporpaMMoi Mo AUCHUILTHHE (MOJIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

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

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

- 0e3yImpeyHo BiIaeeT MHCTPyMEHTapUeM YUeOHOH TUCIUIIMHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSX, BBICOKUI YPOBEHDb KYJIbTYPhl HCIIOJHEHUS 3aJaHUI

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

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

YMEHHUS:

- YME€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSX, KOHIETIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MUHCTPYMEHTAPHUEM 10 JUCLUILIMHE, YMEHHE €r0 HCII0Ib30BaTh 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;

- CpelHUN ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

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

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCliaTh CTAHAAPTHBIC 3ala4r
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

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

- UCIIBITBIBACT 3aTPYAHCHUS IPU 000CHOBaHNU AJIrOpUTMa BBIITOJIHCHU A SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICIBHBIX UICTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmMon 1o
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIbHON PadOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB U (WJIM) ONbITa TPO(EeCCUOHATBLHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
[TpumepHbIe TeOpeTHYEeCKHEe BOPOCH Uil IPOBEIEHUS MPOMEXYTOUHOM aTTeCTallui 00yJaroIXCs

Paznen 1. IlpuMenenue cOBpeMEHHON BBIUMCIUTEIbHON TEXHUKH /1711 0OecTieueHus POLECCOB
cbopa, mepenayn, XpaHeHus: 1 00pabOTKH UHPOPMALIUH

1. Undopmaruka. [Ipenmer, 3agaun HHPOPMATUKH, €€ POJIb B PA3BUTUH BHIYUCIUTEIBHOM
TEXHUKH.

2. [Toustue texnonoruu. [Ipenmer nnpopmannonHoil Texuonoruu. Pazsurue
UH(POPMALIMOHHBIX TEXHOJIOTUH.

3. OcHOBHBIE 3TaNbl PA3BUTHS BEIYUCIUTEILHON TEXHUKH (PYUYHON, MEXaHUUECKU,
IIEKTPOMEXAHNYECKUH, STIEKTPOHHBIN).

4. IToxonenus IBM. IIpunuumns! pon Heitmana.

5. Dtamnsl pa3BUTHs HHPOPMALMOHHBIX TEXHOJIOTHH.

6. CoBpeMEHHBIE KJIaCChl BBIYUCIUTEIBHBIX CUCTEM.

7. oustus "nanusie” n "unpopmanus". CoiictBa nHpopmanuu. Msmepenne napopmanuu.

8. ITonsiTre uHPOPMALMOHHOM TexHONMOTHH. COCTaBIAIOIINE HHPOPMALTMOHHONW TEXHOJIOTHH.




9. lMonsarue nuadopmannonnoit cuctemsl (MC). DTansl pa3BuTHs HHPOPMAITMOHHBIX CUCTEM.
CrpykTypa u Kiaccupukanui HHHOPMAITMOHHBIX CHCTEM.

10. MoaenupoBanue nHGOPMAITMOHHOW CUCTEMBI OpraHU3aIMK. DJIEKTPOHHBIN O(uC.

11. O6ecneunBatomue noacuctemsr MC: Texaudeckoe, nHPOpMaIMOHHOE 00ecIieueHre u Jp.
KopnoparusHbie HHPOPMAIIHOHHBIE CUCTEMBI.

12. O6ecnevyenune nHGopMaIMOHHON Oe30macHOCTH. OpraHu3aMOHHO-TIPABOBBIC U
HOPMATHBHBIE ACIIEKTHI.

13. Hocutenu gaHHBIX U ONEpalivi ¢ JaHHBIMU.

14. KogupoBanue nanHbIX. CTPYKTYpbl JaHHBIX. ENVMHUIIBI IPEICTaBICHUS, U3MEPEHUS U
XpaHEHUs JaHHbIX.

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

16. [IpencrapieHue MeNbIX U BEMIECTBEHHBIX yKcell. KogupoBanue rpaduueckoi 1 TEKCTOBOU
uHpopmanuu.

17. Tabiu1bl UICTUHHOCTH JIOTHYECKUX (PYHKITUH.

18. ®ailioBbIe CUCTEMBI.

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

20. BuyTtpenHee yCTpONCTBO U MIPUHILIUIIBI paOOThI BHIYUCIUTENBHBIX CUCTEM.

21. bazoBoe u nepudepuiiHoe 000pyI0BaHHE.

22. Kareropuu nporpaMMHOT0 o0ecrieueHus: KOMIBIOTEpPHBIX cucTeM. [IpaBoBoe perynupoBaHue
[10.

23. MudopmanmoHHbie MOJIeIH 00BEKTOB B CTpOUTENbCTBE. BIM-TexHOMOTHH.

24. CTpyKTypa CUCTEM aBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBAHNUS, OCHOBHBIE IPUHIIUIIBI UX
MIPOCKTUPOBAHUSI.

11. ObecneunBaronue nmojacucreMsl UC: TexHU4ecKoe, HHPOPMAITMOHHOE 00ECIICUCHHE U Jp.
KopnopaTtuBHble ”HPOPMAIIMOHHBIE CUCTEMBI.

12. O6ecnieuenne nHPOpMaITMOHHON Oe30macHOCTH. OpraHU3alnOHHO-TIPABOBBIE U HOPMAaTHBHBIC
ACTIEKTHI.

13. HocuTenu JaHHBIX U ONEPALlUU C TaHHBIMH.

14. KonupoBanue naHHbiX. CTpyKTYphl JaHHBIX. EAMHUIIBI IpeCTaBIEHUS, U3MEPEHUS] U XpaHEHUs
JTAaHHBIX.

15. Cuctemsl cuncnenus. [lepeBoibl B pa3Iu4HbIE CUCTEMbI CUMCIICHUS.

16. Ilpencrasienue 1enbIX U BelIeCTBEHHbIX yKcel. KonupoBanue rpadudyeckoil 1 TEKCTOBOU
uH(pOopMaLnu.

17. Tabnu1bl MICTUHHOCTH JIOTUYECKUX (DYHKIUH.

18. daiinoBble CUCTEMBI.

19. CuctemHbIif MOIX0 K 00ecTieueHno HHGHOPMAITHOHHONW 0€30MTaCHOCTH.

20. BayTpenHee ycTpoiCTBO ¥ IPUHIIUIIBI PAOOTHI BEIYMCITUTEIHHBIX CUCTEM.

21. bazoBoe u nepudepuitnoe 060pyI0BaHUE.

22. Kareropuu nporpaMMHOIo o0ecrieueHus: KOMIBIOTEPHBIX cucTeM. [IpaBoBoe perynupoBaHue
[IO.

23. Uudopmaninonubie Moieu 00BEKTOB B CTpouTeNnbCcTBE. BIM-TexHOoMmornu.

24. CTpyKTypa CUCTEM aBTOMaTU3UPOBAHHOTO IPOECKTUPOBAHMS, OCHOBHBIE IIPUHIIUIIBI UX
MPOEKTUPOBAHHUS.

Pazznen 2. OcHOBBI IporpaMMupoBanust Ha si3bikax C++ u Python

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

2. OCHOBHBIE 3TaITBI CO3/IaHUS KOHCOJIBLHOTO MPHIIOKEHUS Ha si3bIke C++ B cpesie pa3paboTku
MS Visual Studio. Otiaaka nmporpamm.

3. OcHoBHBIE onepaTopsl si3bika C++. Paznudnbie criocoObl OpraHu3anuu CTPYKTYPBI
porpaMMebI Ha si3bike C++.

4. Nupextussl s3bika C++. bubnmoreunsie npoctpancTBa nMeH. CoOCTBEHHBIE POCTPAHCTBA
UMEH.



5. Ympasastomuye mocienoBaTeabHOCTH s3bika C++. Mcmonp30BaHe KOMMEHTAPHUEB.

6. OcHOBHBIE KOHCTpYKITNH si3bika C++. nertudukaropsl. [lepemennbie. KoHCTaHTHI.
OO0bsBneHne IepeMeHHbIX. OnpeneneHne NepeMeHHbBIX.

7. Tunnzanus gaHHeIX. [IpocTeie Thnbl JaHHBIX. COCTaBHBIE TUIIBI TaHHBIX. BCTpOEHHBIE THUIIBI
naHHbIX. [lonb30BaTeNbCKHUE TUTIBI JAHHBIX.

8. O6bekThl nanHbIx. Kateropun 06bekToB JaHHBIX. OCHOBHBIE aTPUOYTHl 0OBEKTOB JaHHbIX.

9. Tunu3zanus JaHHbIX. SIBHbIC U HEIBHbIC OOBSIBICHUS TUIIOB. JIornyeckuil BBIBOJ TUIIA.

10. Tunuzamus nanubix. KoHTpos TunoB. CTaTUYECKUH KOHTPOJIb TUIIOB. J[uHaMuyeckui
KOHTPOJIb TUIIOB.

11. Cucremsl Tunu3anuu AaHHbIX. Cratuuyeckas tunusauus. [JuHaMuueckast THIM3anus.
Knaccudukanus s36Ik0B IPOrpaMMUPOBAHUS [0 YPOBHIO TUITU3ALINH.

12. OcHoBHbI€ TUIIBI TaHHBIX s3bIKa C++. Mepapxus TUIOB JaHHBIX s3blka C++.

13. IlpeoOpa3zoBanue TUIOB AaHHBIX B A3bike C++. HesiBHOE MpeoOpa3oBaHue TUTIOB.
PazHoBuIHOCTH HESIBHBIX IIpeoOpazoBaHuil THNOB. COBMECTUMOCTh THIIOB.

14. OcHoBHbIe onepanuu s3bika C++. ApudMernueckue u Jorudeckue onepanuu. Oneparun
OTHOLLIECHUS.

15. OcHoBHbIe onepanuu s3bika C++. YHapHBIC apudMeTnueckue onepanuu. TepHapHas
ycnoBHas onepanus. [Ipuoputetsl onepanuii s3pika C++.

16. OcHoBHBIC oneparuu s3bika C++. Oneparnus BCTaBKU JaHHBIX B TOTOK. Onieparms
W3BJICUYEHHUS TaHHBIX U3 NIOTOKA. KackagupoBaHue onepanuii BBoa-BbiBoJa. @opMaTupoBaHue BBOJA-
BBIBOJIA.

17. Opranu3anus BEIYUCICHUN C TIOMOIIBIO IUKJIOB. Pa3HOBUIHOCTH IIUKIIOB B si3bike C++.
Opranu3anust 0eCKOHEUHOTO KA. [[puHyIuTeIbHOE OKOHYAHUE [IUKIIA.

18. Opranuzanus BEIYUCICHUH C IIOMOIILIO BeTBIIeHUH. BiioxkeHHbIe BeTBiIeHUsT. COBMECTHOE
UCIIOJIb30BaHUE IIUKIIOB U BeTBICHUI. JlepeBo BeTBneHuit. Oneparop switch.

19. CtpyKTyphI Kak criocod 00beIMHEHNs JaHHBIX pa3HOTO THUa. OOBSBICHHE CTPYKTYPHI.
OO0bsiBIIEHNE CTPYKTYPHOU NTEPEMEHHOM.

20. CTpyKTypbl KaK cI1oco0 cO3/1aHusl M0JIb30BaTEIbCKUX TUIIOB aHHBIX. [locTyn Kk mossm
CTPYKTYpHOU nepeMeHHon. Hunmanuzamus nojiei CTpykTypHO# nepemMenHoi. Onepanuu co
CTPYKTYPHBIMH MEPEMEHHBIMH.

21. [lepeuniciienns Kak criocod CO3/IaHMsl MOIB30BATENbCKUX TUIIOB JaHHBIX. OOBsBICHNE
MepeunciIsseMoro Tuma qanHbeix. Co3gaHue NepeMeHHbBIX epeuncisieMoro tuna. OcCoOOEHHOCTH OTNEpaIHii ¢
MePEMEHHBIMH TIEPEUNCIIIEMBIX THUIIOB.

22. ®yakuun B C++. O0wsBienne Gynkiuu. Onpeneneane GyHKIUA. Bp30B GyHKINN.
[Monxmrouenue GyHKIINHU, pacIoNOKEHHON B OTAeNbHOM (aiine. [lonb3oBaTenbckre u OMOINOTEUHBIS
(GyHKIHH.

23. ®ynknuu B C++. [lepenada apryMeHTOB B ()YHKITUIO TI0 3HAUEHUIO. BO3BpaT 3HaUeHUs U3
¢yukun. Oneparop return. BioxxeHHble QyHKIMH.

24. ®ynknuu B C++. [lepegaua apryMeHTOB B ()YHKITUIO IO CChUTKE. BO3BpaT HECKOIBKIX
3Hau€HUH U3 QYHKIIMH C TOMOLIBIO CCHIJIOK.

25. ®ynkuuu B C++. [leperpyska ¢ynkiuii. PexypcuBHbie BBI30BHI (yHKIHIA. BecTpanBaemble
(inline) pyukKu. ApryMeHThI 1o yMoauaHuioo. KOHCTaHTHBIC apryMeHThI (pyHKIIHH.

26. ®ynknuu B C++. O61acTh BUIMMOCTH | KJIACC MTAMSITH ITePeMEHHBIX. JIOKaTbHEIC
nepeMmenHble. [ moOanpHbIe nepeMenHble. CTaTnyeckue JIoKanbHble epeMeHHble. KoHGIUKT nMeH
I00ATBHBIX U JIOKATBHBIX TIEPEMEHHBIX.

27. JIamOna-eipaskenus B C++. OCHOBHBIC YacTH JIIMO 1a-BbIpakeHUs. BpI30B im0 /1a-
BBIPKCHHS.

3axBaT MEPEMEHHBIX B JISIMO/1a-BBIPAKCHUSX.

28. JIamOna-eipakenus B C++. OCHOBHBIC YacTH JIIMO/1a-BhIpaxkeHus. Vcronp3oBaHme
CTATUYECKUX TIEPEMEHHBIX B JIIMOa-BhIpAXKEHUAX. BI0KeHHBIE JISIMO/1a-BBIPAKEHUSI.

29. Makpocsl B si3bike C++. OcHOBHOE Ha3HadeHHne. OTIHMYNe Makpoca OT OOBIYHOM (PYHKITHH.

30. MaccuB Kak CTpYKTypa JI1 XpaHEHUS JaHHBIX OJHOr0 TUna. OJJHOMEpPHbIE MACCUBBI.
O6nwsBnenne maccuBa. OnpeneneHue MmaccuBa. Hunmanuzamnus maccua. JlocTyn K dJeMeHTaM MacCHBa.

31. MaccuB Kak CTpYKTypa Uil XpaHEHUs JaHHBIX OJHOTO0 TUIa. MHOTOMEpHbIE MACCHUBBI.
Oo0mbsBrienne maccuBa. Onpenenenue Maccuba. Hunmanusanus maccupa. JloCTyI K 21eMEHTaM MacCcHBa.

32. MaccuB Kak CTpYKTypa JUIsl XpaHEHUs JaHHBIX OJHOTO0 TUIa. Pa3HOBUIHOCTH MacCHBOB.



MaccuBsbl CTpYKTYpHBIX NlepeMeHHbIX. [lepeaua MaccMBOB B GyHKIIHIO.

33. Ctpoku KaK pa3HOBUIHOCTH MacCUBOB. OCOOCHHOCTH CUMTHIBaHUS CTPOK B C++. MeTo b
get() u getline(). KonupoBanue, KOHKaTeHAIMs U CPaBHEHHE CTPOK. MacCHUBBI CTPOK.

34. Perynspusie Beipaxenus B C++. OCHOBHBIC MeTaCUMBOJIbI. CrieInaaIbHbIE CUMBOJIBI.
OcHoBHbIe (GYHKIUH JIJ15 TOMCKA (hparMEeHTOB CTPOK.

35. OcHoBHble THITBI AaHHBIX B Python. TlpoBepka Tuna ganubix. [IpeoOpa3oBaHue THIIOB
JTAHHBIX.

36. [lepemennbie. UMeHOBaHKEe niepeMeHHbIX. [IpucBanBanne 3HaueHUN IEPEMEHHBIM. Y JaJieHue
MEPEMEHHBIX.

37. Onepatopbl. MatemaTuueckue onepaTopsl. JIBonunbie onepaTopbl. Onepatopsl
npucBanBaHus. [I[puopuTeT BEINOTHEHUS ONEPATOPOB.

38. Oneparopsl cpaBueaus. Oneparop BetBienus if.. .else.

39. Huxn for. Iuxa while.

40. TlpunyaurensHoe okoH4YaHue 1uKiIa. Omeparop continue. Omeparop break.

41. BerpoeHHsle GyHKIUU U METOABI AJIs1 pa0OTHI C YUCIIAMHU.

42. T'enepanus cirydaiiHpIX yrcea. Moayis random.

43. dyHKIMKA ¥ METOIBI U1 paboThI co ctpokamu. Metos format().

44. ®opmMaTupOBaHHBIN BBOJ/BBIBOJ JAHHBIX.

45. Cnucku. Co3nanue cnucka. Onepauuu Hajl CIUCKaMU.

46. MuoromepHsie cnucku. [lepebop 31meMeHTOB criucka.

47. I'enepatopbl CIIUCKOB U BBIPAKEHUS-TEHEPATOPHI.

48. dynkumu map(), zip(), filter u reduce(). IIlpumepsr nucnonp3oBaHusl.

49. Koprexu.

50. MHoxecTBa.

51. Cnosapu.

7.4.2. IlpakTrueckue 3aJaHus AJs IPOBEACHUS IPOMEKYTOUHOM aTTecTalluy 00yJaronmxcs

HpaKTI/I‘leCKI/IC 3alaHus JJIs ITPOBCACHUS HpOMe)KYTOQHOﬁ ATTCCTAllMU pa3MCIICHEBI B CI[O
CII6I'ACY Moodle: https://moodle.spbgasu.ru/enrol/index.php?id=1623

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (Ipyu HaTHYUH)
KypcoBsie paboThl (poeKThl) y4eOHBIM IJIAHOM HE TTPETYCMOTPEHBI

7.5. Metoanyeckne MaTepuasl, OIpeIeSOIne MPOLeaypsl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa NPO(heCCUOHATBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUH

[Ipouenypa npoBeneHns MPOMEKYTOUHOM aTTeCTallMU U TEKYILIEro KOHTPOJISI yCIIEBaEMOCTH
peraaMeHTHpPYeTCsl JJOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPraHU3aluy U
IPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U TPOMEXYTOUHOMN aTTeCcTallui 00yJarommxcs.

[Iponenypa onieHnBaHust GOPMHUPOBAHUS KOMIIETEHIIMN MPU MPOBEICHUN TEKYIIIETO KOHTPOJIS
npuBeseHa B 1. 7.3. TUNOBbIE KOHTPOJIBHBIE 33/JaHUS WIIK MHBIE MAaTEPUAIIbl TEKYILIETO KOHTPOJIA
npuBezieHsl B 1. 7.2. [IpoMexyTouyHas aTTecTalys 1o JUCUUIUIMHE IPOBOAUTCS B popMe 3adeTa (ceMecTp
1) 1 5x3ameHa (cemecTp 2). 3a4eT U dK3aMeH MPOBOJATCS B (hopMe MPaKTHUIECKOTO KOHTPOJIBHOTO 33 JaHHs
U co0ece0BaHusl.

7.6. Kputepun orieHuBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH POMEKYTOUHON
aTTecTaluuu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepun Ornenka Orenka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOpPOIIO» O1leHKa «OTIUYHOY
OLICHMBAaHUS
HO» o»
«HE 3a4YTECHO» «3a4YTECHO)




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOLIMPHBIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil busera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-paBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHarTopa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBIIOJHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nonyckaer ommu6ox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BeinonHeHun | Jlomyckaet omuoku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JUCIUIIMHOM, U TIPECTaBIIAET cCO00M cpeHee apu(pMETHUECKOE OT BHICTABJIEHHBIX OLIEHOK MO OTJEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIIO»/«3a4TEHO» BBICTABISAETCS, €CIIU CpeiHee apruhMEeTHUECKOe HAaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «HeyI0BIETBOPUTENIbHOY/ «HE 3a4T€HOY» BBICTABIISETCS, €CIIU CpeHee apumeTnyeckoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. [lepeueHb OCHOBHOM U AOTMOJIHUTEIBHOMN IUTEPATYPhI, HEOOXOTUMOM JITsI OCBOCHHUSI TUCITUTLIAHBI
(Moyist)

Ne
n/a

ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
yu4eOHO-MEeTOINYECKON JTUTEepaTyphl

KonuuectBo
HK3EMILISAPOB/3JIEKTP
oHHbIH agpec Ib6C

OcHOBHAS JJUTEPATYPA

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

https://e.lanbook.com

1 IZ/I(;{Z(l:I)-OpMaHI/IOHHBIe texHosioruu. bazoeiii kypc, Cankr-IlerepOypr: Jlanb, Ibook/180821

5 Cogeros b. 4., [lexanosckuii B. B., THbopMaimoHHbIE TEXHOIOTHU: https://e.lanbook.com
Teoperrueckre ocHOBbI, Cankt-IlerepOypr: Jlans, 2021 /book/167404
Cysu P. A., SI3b1k nporpamMmmupoBanust Python, Mocksa: urepuer- ) .

3 | Yausepcurer Undopmarnmonnsix Texunonoruit (MHTYUT), Aii [Tu Ap ht;g;/:w;;égrﬁ ton?:(s
Memna, 2020 ) )

JlonoJHuTeIbHAs JUTepaTypa

1 Huxudopos C. H., Uupopmaruka. Yacts 3. [IpukiamHoe http://www.iprbooksh
nporpammupoBanue, , 2016 op.ru/74384.html
Bonkos A. A., Ilerposa C. H., 'un30ypr A. B., IBanos H. A., Kiamanos O.
K., KonukoB A. U., Hukutuna C. B., [ToctHoB K. B., BonkoB A. A., [lerpoBa http://www.iprbooksh

2 |C. H., MadopmaliiioHHbIe CUCTEMBI U TEXHOJIOTUU B CTPOUTENLCTBE, MOCKBa: OF') ru/ 401'93 html
MockoBcKul TOCy1apCcTBEHHBIN cTpouTeNbHbIN yHUBEpcUTeT, DbC ACB, ' '
2015

3 Huxudopos C. H., Metoas! 3amutsl nHGopmarun. [lludpoBaHue 1aHHBIX, https://e.lanbook.com
Cankr-IlerepOypr: Jlans, 2022 /book/206285
Bbykynos C. B., OcHoBbI nporpamMMupoBanus Ha si3bike C++, CaHKT- http://www.iprbooksh

4 |IlerepOypr: Cankt-IleTepOyprckuii rocy1apcTBEHHBINH apXUTEKTYPHO- OF.) U /63631 html
cTpouTenbHblil yHHBepcuteT, ObC ACB, 2015 ' '

5 Konpmakos H. C., OcHOBBI UHCIIEHHBIX METOJI0B, MOCKBa: MOCKOBCKHIi http://www.iprbooksh
I'YMaHUTapHbIH yHUBepcuret, 2014 0p.ru/39690.html

6 [Huxudopos C. H., Undopmatuka. Yacts 2, , 2016 httgblimlg%r?%%lfh

7 |Huxudopos C. H., Undopmaruxka s | kypca. Hacts 1, , 2011 httgb/{,w&r%?%lfh
Barep b. I'., Yucnennsie meroipl, Cankt-IlerepOypr: Cankr-IlerepOyprekuii https://www.iprbooks

8 |rocymapcTBeHHBIN apXUTEKTYpHO-CTpOUTENbHBIN yHUBEepcuTeT, DBC ACB, hop. fu /785.8 4 html
2017 ' '

9 bykynos C. B., BykyrnoBa O. B., OcHOBbI IpOrpaMMHPOBaHHS Ha S3bIKE http://ntb.spbgasu.ru/

Python, Caukr-ITetepoypr: CIIGI'ACY, 2019

elib/01173/

Obyuaromuecs u3 yncia uHBaIU0B 1 Ul ¢ OB3 oOecnieunBaroTcs meyaTHBIMU U (UJTH)
3EKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (popMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHHUSAM UX
3J10POBB.

8.2. Ilepeuens pecypcoB nHMOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHET», HEOOXOIUMBIX JIJIS
OCBOEHUS AUCHUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetn «/HTEpHET»

DIIEKTPOHHBIN aJpec pecypca

Hayunas snekrponnas 6ubaunorexa eLIBRARY.RU

https://www.elibrary.ru/

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPaBOYHLIX CUCTEM

Hanmenosanue

DIIEKTPOHHBIN aJpec pecypca

Cucrema aucrannuonroro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/




®denepanbHbIi 00pazoBarenbHbIN TopTan "EquHoe OKHO ToCTyIa K

00pasoBaTebHBIM pecypcam”

http://window.edu.ru

DJIeKTPOHHO-O0MOIMOTEUHAs cUCTeMa u3aareabcrsa "Jlanp" https://e.lanbook.com/

DIeKTPOHHO-6UOIHOTe HAs cucTeMa n3gatensera "FOPANT" https://www.biblio-online.ru/

DnekTpoHHas oudimortexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p

lus/
DJIeKTPOHHO-0MOIMOTe Has cucTema u3narenscrsa "IPRsmart" http://www.iprbookshop.ru/
Poccuiickast rocypapcTBeHHast On0IMoTeKa www.rsl.ru

EauHbIi 57€KTPOHHBINA pecypc yueOHO-METOIMYECKON JTUTEPATYPHI

CIIGIACY

www.spbgasu.ru

O6pazoBarenbHbiec nHTEpHET-pecypchl CITOIACY

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

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3UOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0

MporpaMMHOIo obOecrieyeHus

HanmenoBanue

Crnioco6 pacripocTpaHeHHUS
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsIeMoe)

Python Bepcus 3.7.6386.10

CB00OOHO pacpoCcTpaHsIeMoe

LibreOffice

CB0OOOTHO pacpoCTpaHseMoe

PyCharm Community

CB00OOHO pacpocTpaHsIeMoe

Apache NetBeans

CB0OOIHO pacpoCTpaHsIEMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTAHBI
Caenenust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUI U MOMEIICHUH 111 CaMOCTOSITEIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPHUI U
MOMELLEHUH 1711 CAMOCTOATEIbHOU paboThl

OcHaieHHOCTh 000PYI0BAaHUEM U TEXHUICCKUMU
cpelcTBaMu O0yuYeHuUs

72. YdeOHble ayTUTOPHUH ISl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VueOHast ayJUTOpUS [UIs TIPOBEACHUS 3aHATHI
JEKIIMOHHOTO TUMA, KOMIUIEKT MYJIbTHMEINIHHOTO
00opyoBaHus (EpCOHATBHBIN KOMITBIOTED,
MYJIBTUMEUIHBIA TIPOEKTOP, KpaH, ayIuo-CHCTEMa),
JI0CKa MapKepHasi Oeasi sMaieBasi, 5KpaH, KOMIUIEKT
yueOHOIl Mebenu, MOAKII0YeHNEe K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixox B MHTEpHET.

72. YueOHbIe ayAUTOPHH TSI IPOBEICHUS
MPAKTHYECKUX 3aHSATUH, KypCOBOTO
IPOEKTUPOBAHUS (BBIIOJIHEHHS KypCOBBIX padboT),
TPYIIOBBIX W WHIAWBUIYAIbHBIX KOHCYJIbTAIHH,
TEKYIIET0 KOHTPOJIS M MPOMEKYTOTHON
aTTecTauu

VYuebHas ayuTOpUs 1)1 IPOBEICHHS TPAKTUYECKUX
3aHATHUH, KypCOBOTO MMPOEKTUPOBAHUS (BBITOTHEHUS
KYpPCOBBIX pa0oT), IPYNIOBBIX U MHAWBUIYAIbHBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS U
IIPOMEXKYTOUHOM aTTeCTallii — KOMIUIEKT
MYJIBTUMEAUNHOTO 000py10BaHus (TIEPCOHATIBHBIN
KOMITBIOTEP, MYJIbTUMEAUNHBIN TPOEKTOP, 3KPaH,
ayIMo-CUCTEMA), I0CKa MapKepHasi Oemnast amaneBas,
KOMIUIEKT y4eOHOI Me0enu, MOAKIIoUeHUE K
kommbroTepHoi cetu CITI6I'ACY, Beixoa B MiaTepHET.

72. KoMIbIOTEepHBIH KI1ace

Pa6oune mecra c [1K (cTon kKoMnbrOTepHBIH,
CHUCTEMHBIN OJIOK, MOHUTOP, KJIaBHATypa, MBIIb), CTOI
pabouuii, MOJIKIIOYEHNE K KOMIIBIOTEPHON CeTH
CII6GIACY, Beixon B Internet.




[Tomemenue ast CaMOCTOSTENLHOM paOOThI
(uuTanpHBIN 3251 OuOMMoTekH, aya. 217): I11IK-23 mr., B
T.4. 1 mr.- I[IK mis mur ¢ OB3 (cucreMusiii 010K,

72. TlomenieHus Ui CaMOCTOSITEIbHON pabOThI MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 00ECTIeYeHHEeM JOCTYIa B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlst maBanuaoB u aui ¢ OB3 oGecrieynBarOTCs CrieliaabHbIC YCIOBHS IS TOTYYCHUS
00pa3oBaHus B COOTBETCTBUU C TPeOOBaHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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