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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)

LenstMu OCBOGHMSI TUCIUIUIUHEI SIBISIFOTCSI 03HAKOMJIEHHE CTYIEHTOB:

— C IPUHLIKIIAMU Pa0OTHI CPEACTB BHIYMCIUTEIHHON TEXHUKH;

— ¢ MeToaamu cbopa, mepeadu, XpaHeH!uss 1 00paboTKu nHMOpMaIUH;

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

— C OCHOBHBIMU TpeOOBaHUSMU K HHGOPMAITMOHHOM 0€30MacCHOCTH; C METOJaMH,
MPUMEHSIEMBIMU JIJIS1 3aIUTHI HHPOPMAINH, a TaKke JIsi 0e30MacHOCTH HH(POPMAITMOHHBIX TEXHOIOTHH U
CHUCTEM;

— C OCHOBaMHU MPEJCTaBICHUS U 00paOOTKHU JaHHBIX B mamsaTH DBM ais npoBeneHus
pa3IMYHbIX UH)XCHEPHBIX U BHIYMCIUTENbHBIX PaloT;

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

3ajauaMy OCBOEHUS JUCLUUILIMHBI SBJISIOTCS:

— MMOHUMAaHHE CYIIHOCTU U 3HaYCHHsS] UHPOPMAIIMK B PA3BUTHUU COBPEMEHHOTO OOIIIECTBA;

— MOHUMaHHE OOIINX XapaKTePUCTHK MPOIIECCOB cOOpa, mepeaadn, XpaHeHus: 1 00paboTKH
uH(pOpMaIlUU CPECTBAMU BBIYUCIUTEIHHON TEXHUKH;

— MOHUMAaHKE MIPUHIIMIIOB 32Tl HHOPMAIIUU OT Pa3IUYHBIX BHI0B
HECAHKLIMOHUPOBAHHOI'O BO3ECHCTBUS;

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

— IpUOOpeTeHne 3HaHUI O COBPEMEHHOM COCTOSIHUU M TEHJCHIIUSIX Pa3BUTHUS TEXHUUECKUX U
IIPOrPaMMHBIX CPEJICTB;

— 03HAKOMJIEHHE C CUCTEMHBIMH U MIPUKJIaJHBIMH IPOTPAMMHBIMU CPEACTBaMHU, IPUOOPETEHNE
HaBBIKOB HMCIIOJIb30BaHMs WH()OPMAIIMOHHBIX TEXHOJIOTHIA ISl PEIICHUS Pa3IMYHBIX MPUKIAIHBIX 33/1a4;

— pa3BUTHE YMEHUS COCTABUTH IUIaH PEIIECHUS U PEaln30BaTh €ro, UCIOJb3ys BBIOpaHHbIE
MaTE€MaTU4YECKUE U IIPOrPAMMHBIE METO/IBI;

— pa3BUTHE HABBIKOB BIIAJICHUS CTAaHJAPTHBIMU IIPUEMAMU, UCIIOJIB3YEMBIMU JJIs1 HAIIMCAHWS Ha
AITOPUTMHUYECKOM SI3BIKE IIPOTPAMMBI IIPY PELIEHUH ITOCTABICHHOW 3a4a4H, IIPEANIOIAraronux
IIPUMEHEHNE OCHOBHBIX KOHCTPYKIMH IPOrPaMMHUPOBAHUSA U YMEHHE OTJIAJIKU TaKUX IIPOrPAMM, a TAKXKE
HCITOJIb30BAaHNE CUCTEMHOTIO ITOAXO0a ISl PEIICHMs] [IOCTABJICHHBIX 3a7a4;

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

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

Kon u HanmeHoBaHue Kon u HanmeHoBaHue [Tnanupyemble pe3yapTaThl 00y4eHUs 110
KOMITETEeHIIUH MHJMKATOpa JTOCTHKEHUS JUCLUIUIMHE, 00eCIeunBalone JOCTHKEHHE
KOMIIETEHIINH IUTAaHUPYEMBIX pe3ynbpTaToB ocBoeHMst OITOI]




OIIK-4 Cniocoben
MOHUMATh MTPUHITUTIBI
paboThI COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTHI U
HCIOJIb30BATh UX IS
pelIeHus 3a1a9
podeCCHOHAIBHON
JeSTeIbHOCTH

OIIK-4.1 Onpenensier
MepeveHb 3a1a4 JJis
JOCTHIKCHHS TIOCTaBICHHOM
1IeJIU C TPUMEHEHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHI

3HaeT

crocobeH BBISIBIIATD nH(OpPMAILIHIO,
HEOOXOMUMYIO JUISi TPUHATUS  PCUICHUH,
HCIIOIBb3Ysl COBPEMCHHBIC HMH(OPMAIMOHHBIC
TEXHOJIOTHH;

yMmeeTr

BBIJICTIATH 0a30BbIC uH(MOPMaIMOHHBIC
TEXHOJIOTMH W OIPEJACISATh OCHOBHBIC C(epbl
MIPUMEHCHHSI HH(POPMAIIMOHHBIX TEXHOJIOTHI B
poQeCCUOHATBHOM

JEATEIbHOCTH;

BJIaJieeT

HaBbIKAMH  TPOBCJACHUS  CPABHHUTEILHOTO
aHaJiM3a W BbIOOpa  HMH(OPMAIMOHHBIX
TEXHOJIOTHH JJIs pEIICHHUS IPUKIIATHBIX 33129




OIIK-4 Cniocoben
MOHUMATh MTPUHIIUIIBI
paboThI COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTHI U
HCIOJIb30BATh UX IS
pelIeHus 3a1a9
podeCCHOHAIBHON
JeSTeIbHOCTH

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

3HaeT

- OCHOBHBIC TIOHSTHS W COBPEMCHHBIE
MIPUHIIMITB Pa0OTHI C 1eI0BON MHGpOpMAaIUei;
(YHKITMOHATTBHO-CTPYKTYPHYIO JIOTUKY
paboThI KOMITBIOTEPHBIX TIPUKIIATHBIX
MPOrpaMM, HUCIONB3YEMBIX JUIS CO3JaHUS U
00pabOTKH TEKCTOBBIX IOKYMECHTOB;

- OCHOBHBIC  TPUHIUIBI  pabOTBl  C
ANEKTPOHHBIMU Ta0IHIIAMH;

- WUMETh TMPEACTaBICHUE O KOPIOPATHBHBIX
MH()OPMAIIMOHHBIX CUCTEMAaX u 0a3axX TaHHBIX;
- OCHOBHBIE METOABl MaTEeMaTUYECKOTO
MOJICITUPOBAHMSI, KIACCU(PHUKAIIMA W YCIOBUH
NPUMEHEHUST MOJIEICH, METOJOB M CPEICTB
POCKTHPOBAHUS HH()OPMAIIHOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM,
WHCTPYMEHTAJIBHBIC CPEICTBA MOJICIIMPOBAHUS
Y IPOCKTUPOBAHHS;

- BO3MOXXHOCTH BBIYHCIIMTEIBHON TEXHUKH,
UMEIOILIETOCS]  MIPOTPAMMHOT0  00ECIIeYCHUS,

0COOCHHOCTHU peanuzanuu METO/IOB
BBIUMCIIUTELHON MAaTEeMaTHKH;
ymeer

OPUMEHATh WHGOPMAIMOHHBIE TEXHOJOTUHU
JUISL peLICHUS TPAKTUYECKHX 3a/1a4;

- OCYLIECTBJIATH MOMCK U MPUMEHSTH pa3HbIC
BUJIbI HHPOPMAIIOHHBIX PECYPCOB;

- OCYUIECTBIIATH  BBIOOp  MPOrPaMMHOTO
o0ecrievyeHurs B 3aBUCIMOCTH OT LieJIeil U BUJIOB
pelaeMbIX 3a/1a4;

-  TOPUMEHATH CIOCOOBI  MOJEITHPOBAHUS
IPOLECCOB M CUCTEM C IPUMEHEHUEM
COBPEMEHHBIX THCTPYMEHTAJIbHBIX CPE/ICTB;
BJIajIeeT

- MaKeToOM O(UCHBIX MPOTrpamMM Jijisl paboOTHI C
NeNoBO MHGpOpMaIueil 1 OCHOBaMH CETEBBIX
TEXHOJIOTHII: HaBBIKAMU CO3/IaHu4,
(dhopmaTupoBaHus U pEeIaKTHPOBAHUS
TEKCTOBBIX MaTepuasos, HaBbIKAMU
COXpaHEHHsS B pa3HbIX (ailnoBbIX (opmarax
OTPEJAKTUPOBAHHBIX JOKYMEHTOB u
MOJTOTOBKA MX K TeYaTd; (PYHKIIMOHAIBHO-
CTPYKTYPHOM JIOTUKON pabOTHI KOMITBIOTEPHBIX
MPUKIIATHBIX TPOTPaMM, HCIOJIB3yEeMBIX IS
CO3IaHUs u 00paboTKu TaOJIMYHBIX
AIEKTPOHHBIX JIOKYMEHTOB; HaBBIKAMH
co3aanus, GOpMaTUPOBAHUS, PEIAKTUPOBAHMS
n 0a30BOM MareMaTH4ecKod  0OpaboTKU
JAHHBIX B 3JIEKTPOHHBIX TaOIUIIAX;

- HaBBIKaMU MIPUMEHEHUS 6a30Boro
WHCTpYMEHTapHsI nH(}pOpMAITMOHHBIX
TEXHOJIOTHH IIJIi PEIICHUs] TEOPETHUYCCKUX M
MPaKTUYECKUX 3a]1aY;

- HaBBIKAMH HCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJIOTHUH B PA3IMYHBIX




WH(OPMAIIMOHHBIX CUCTEMAX;
- HaBBIKAMHU HCIOJb30BaHUSI TPU PEIICHUHU
MOCTaBJIECHHBIX 3a/1a4 MIPUKJIATHOTO
MPOrPaMMHOTO 00€CIICUCHHS;

OIIK-4 Cnocoben
MMOHUMATD MTPUHITUTIBI
paboTHl COBPEMEHHBIX
nH(pOPMaITMOHHBIX
TEXHOJIOTUH B
HCIIOIB30BaTh UX IS
perieHus 3anaqy
npo¢eCCuOHATBHON
JIEeITEIBHOCTU

OIIK-4.3 CocraBiseT
AITOPHUTM pPELICHUS

chopMyIUPOBAHHON 3a1a4u

3HaeT

METOJMKY COCTABJICHUS aJTOPUTMOB  JUIs
pelieHusT TPUKIAJAHBIX 33Ja4 M OLEHKU HX
s pexTUBHOCTH;

ymeeT

BBIOMPATH MOAXOSIINANA METOI, aJITOPUTM ISt
pelIeHHs TIOCTaBICHHOH 3a]1auu

BJajieeT

HaBBIKAMU ~ Pa3pabOTKU  aJNTrOPUTMOB ISt
pemieHuss ~ MPHUKIQJAHBIX  33Ja4  ©  HUX
MPOTPAMMHBIX peaTU3aIii

VK-1 Criocoben
OCYILIECTBJISATH TIOUCK,
KPUTHYECKHUI aHATIU3 U
CUHTE3 HH(pOpMAIUH,
MPUMEHSTh CHCTEMHBIN
MOJXOJT JJIsL PEIICHUS
[MOCTaBJIEHHBIX 3a7a4

YK-1.1 OcymiectBnsier

CHCTEMHO-CTPYKTYPHBII BHIOOD
MH(POPMAIMOHHBIX PECYPCOB (B
TOM YHCJIC B IUPPOBOU Cpejie)
JUTsL TIOUCKa MH(OPMAIIUH B
COOTBETCTBHUH C TIOCTaBJICHHOU

3amadyen

3HaeT

- OCHOBHBIC  TOHATUS  WH(POPMATHUKH,
WH(POPMAIIMOHHBIX CUCTEM M TEXHOJIOTHIA;

- OCHOBHBIC HWCTOYHUKH MPOPECCHOHAIBLHON
uHpOpPMAIIMK, BKIIOYAs SJICKTPOHHBIC 0a3bl
JTAHHBIX;

- OCHOBHBIC BUJIbI HHTEPHET-PECYPCOB U POIIb
3THX PecypcoB s NpodecCHOHATBLHON
NeSITeITbHOCTH,

- OCHOBHBIC TpeOoBaHMs HHGMOPMAIIMOHHON
0€30IaCHOCTH;

- IPOOJIEMBI U TCHICHIIMU PAa3BUTHS B 00JaCTH
HH(pOPMAIMOHHOM 0€301TaCHOCTH;

yMmeet

- paboTath ¢ HHGOPMAITMOHHBIMH PECypcamHu B
rM00ambHBIX ~ KOMIBIOTEPHBIX  CETAX U
MCIIONIb30BaTh TONYyYEHHYIO HH(OpMAINIO B

npodeccnoHanbHOMI NEeSATEIbHOCTH IS
pelIeHus MOCTaBICHHOM 3aa4y;

BJIajieeT

- METO/IaMH dbopMynupoBaHHUs

WH(OPMALIMOHHBIX 3alPOCOB B TJI00ANTBHOMN
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHOM ~ CETH
Uisi  moucka  TpeOyemod  uH(pOpManuu,
HEOOXOUMOM [IJIsl pelIeHHs] MOCTaBICHHON
3a/1a4H;

- METOJIOM BBIOOpa WH(GOPMAIMOHHOTO(BIX)
pecypca(oB) IS TOJy4eHHS TpeOyemoit
uH(popMaluy, HEOOXOAUMON il pEeLeHUs
MOCTABJICHHOMN 3aa4H;

- HaBBIKAMH  COOJIIOJICHUS  OCHOBHBIX
TpeboBaHU HHPOPMAITMOHHOHN 0€30MMaCHOCTH.




YK-1 Crocoben
OCYIIIECTBISTH TIOUCK,
KPUTHYECKUI aHAIN3 U
CUHTE3 MH(pOpMAIIH,
MIPUMEHSITh CUCTEMHBIN
MOIXOJT JAJIsL PEIICHUS
MOCTABIICHHBIX 3a7a4

VK-1.2 Brigsiser

uH(MOPMAIINIO, 3HAYUMYIO TSI

IIOCTaBIICHHOHU 3aJa4u

3HaeT

- (QyHKIMM W 3HAYUMOCTH WHPOpPMAIUU B
pa3BUTHUH UH(DOPMAIIMOHHOTO OOIIIECTBA;

- METOJABI TOHWCKa, OOpabOTKM | aHam3a
nH(popMaLNY;

- UCTOYHUKMA WH(OPMAINH, CHOCOOBI HX
MOMCKa, cOOpa U METOJbl CHCTEMAaTU3allUud U
o0paboTku B npodeccuoHaATBLHOM
NeSTeIIbHOCTH,

ymeer

- BBIOMpATh ONTUMAJIbHBIC METOJBI IMOUCKA U
orOopa wuH(poOpManUU B COOTBETCTBUH C
ITOCTaBJICHHOM 3a/1aueii;

- CUCTeMAaTHU3UpOBaTh UH(OPMALIUIO;

- UACHTUQUUUPOBATH U  PaHKUPOBATH
uHdopmaro, TpeOyeMmyro sl PEIICHHS
MOCTaBJICHHOM 3a7a4u;

BJIajJieeT

- METOJaMH TOMCKa, XpaHEHUs U 00pabOTKU
uHbopMaluu, TpeOyemMon [UIsl  peleHus
MOCTaBJICHHOM 3a/1a4U.

VK-1 Criocoben
OCYILIECTBJIATH TIOUCK,
KPUTHUYECKHI aHATIU3 U
CUHTE3 HH(pOpMAIUH,
MPUMEHSTh CHCTEMHBIN
MOJXOJT JJIsL PEIICHUS
[MOCTaBJIEHHBIX 3a7a4

VYK-1.6 IIpennaraet BapuaHThl

PCUICHUA MOCTaBJICHHOMN
3aJa4yu, O0CHHUBAsA UX

JOCTOMHCTBA U HEJOCTATKHU

3HaeT

- CpeAcTBa MPOrPaMMHOIO  OOECIICYCHUs
aHaliM3a ¥ YIpaBJICHUS WHPOPMALIMOHHBIMU
HIOTOKaMH;

- (YHKIMOHAJIBHBIE BO3MOXXHOCTH U COCTaB
IPOrPaMMHOT0 00ECIICYCHHU ST KOMITBIOTEPOB;

- OCHOBBI AITOPUTMUYECKOTO SI3bIKA;

- Tambl pelIeHus 3a7a4 Ha KOMITbIOTEPE;
ymeer

- UCIIOJIb30BAaTh HEOO0XOIMbIe
MaTeMaTU4eCcKue METO/IBI U
UHCTPYMEHTAIbHBIE CpPEACTBA Ui DPELICHUS
MPUKIIAHBIX 33/1a4;

- pa3pabaTbiBaTh  aNTOPUTMBI  PELICHUS
MOCTaBIICHHBIX 33]1aY;

BJIajJieeT

- METOJAaMH TPAKTUYECKOTO HCIOIh30BAHUS
KOMIBIOTEPOB Uit 00paboTku MHMOpMALIUU U
OCHOBaMHU YHCIIEHHBIX METOJOB pELICHUS
3a1ad;

- CTaHJAPTHBIMH TIPHEMaMH HaIUCAHHS Ha
QITOPUTMUYECKOM  SI3BIKE TPOTPAMMBI IS
pelIeHus IIOCTaBJIICHHOU 3a7a4u C
WCIIOJIb30BAHUEM  OCHOBHBIX  KOHCTPYKITHH
MPOrpaMMHUPOBAHUST W OTJIQJAKH  TaKHX
MIPOTpaMM;

- HaBBIKAMH  OOOCHOBaHHOTO  BBIOOpaA
YHUCIIEHHBIX METOJIOB PEIICHHS TOCTaBICHHON
3aauu.




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

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

TpeboBanus K MpeABaAPUTETHHON TTOJITOTOBKE 00YUaAIOIIETOCs

3HATH:

— OCHOBHBIE MMOHATHUSI THPOPMATHKH, OCHOBBI AITOPUTMHU3ALIMN U TIPOTPAMMHUPOBAHUS B
COOTBETCTBUH C 00pa30BaTEIBHON POTPaMMOIA CPEeTHETO OOIIEeT0 00pa30BaHus;

— UMETh TPEJCTABJIICHNE O COBPEMEHHBIX CPEJICTBAX BHIYMCIUTEIBHON TEXHUKH;

— OCHOBHBIE pa3JIeNibl Kypca MaTeMAaTHKH B COOTBETCTBHH ¢ 00pa30BaTeIbHOM MpOrpaMMon
CpeIHero ooIero oopa3oBaHus;

YMETh:

— HCIOJIb30BaTh BO3MOXHOCTH BBIYUCIUTEIPHON TEXHUKH U TIPOTPAMMHOTO 00ECIICUCHHS;

— COCTaBIISITh AJITOPUTMBI PEIICHUS TPOCTHIX 33734 B paMKax Kypca HH()OPMATHKH,
COOTBETCTBYIOIIETO 00pa30BaTelIbHOM IIporpaMMe CpeIHEero 00Iero oopa3oBaHHS;

BIIQ/ICTh:

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

— HaBBIKaMU Pa0OTHI ¢ MEPCOHATBHBIM KOMIIBIOTEPOM U KOMITBIOTEPHBIMH CETSAMU;

— HaBBIKaMU pabOTHI C YUeOHOH TUTEPATYpPOil.

Ne Kon n HauMeHoBaHMEe HHIUKATOpa
[Tocnenyromume TUCUUTLITAHBI
n/m JOCTUKEHHS] KOMITETEHITUU
1 |KowmmerorepHas rpaduka OIIK-1.3

OIIK-4.1, OTIK-4.2, TIK(11)-1.3, TIK
(ID)-1.4, TIK(ID)-1.6

2 |Hudopmannonnoe moaenupoBanue B crpoutenberse (BIM)

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

MO,I[CJ'II/IpOBaHI/Ie IpouecCcoB H 00BEKTOB AJI1 pCIICHUSA
CIICHUAJIBHBIX 3aJa4

4. O0beM AUCUUIIMHBI (MOIYJIs1) B 3a4eTHBIX eIUHUIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaJeMUYeCKHX
YacoB, BbII€JIEHHBIX HA KOHTAKTHYI PadoTy 00y4arouuxcs ¢ mpenoaaBaresieM (Mo BHIAM Y4eOHBIX
3aHSATHH) M HA CAMOCTOSITEIbHYIO PA00OTY 00yUYaKOIIUXCS

Cemectp
W3 Hux yacel
Bu eOHOM PabOTHI Beero Ha
Ay p 4acoB MIPAKTUYECKYIO 1 2
IMOATOTOBKY

KontakTHas padoTa 80 32 48
Jleximonnsie 3anarus (Jlek) 32 0 16 16
Jlaboparopusie 3ansaTHs (J1abd) 32 0 32
Ipaktuueckue 3ansartus (I1p) 16 0 16
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU TI0 KYPCOBOM paboTte (TIPOeKTy),
KOHTPOJIbHBIM padoTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3ayeTa ¢ OICHKOM; 3alliTa KypCOBOM pabOThI
(mpoekTa); cnaua KOHTpOJIbHEIX pabdot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCHIO 0.95 025
(KoHCYNBTAINS TIEpe/T SK3aMEHOM U caada ' '
Yacebl HA KOHTPOJIb 30,75 4 26,75
CamocrositesibHast padota (CP) 105 36 69
O06uas Tpy10eMKOCTh JUCHUNIITUHBI (MOIYJIs1)

gacel: | 216 72 144

3a4YeTHbIE eJUHUIIbI: 6 2 4




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHUueM

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

5.1. Tematuueckuit iaH IUCUMIUIAHBI (MOTYJIS)

KonTakTHast padota (110 yueOHBIM

3aHATHUAM), Hac. Kon
o WHIUKATOP
E a
Ne Pasgensl qUCIUIUIMHEI ‘2 JCKIH 113 P CP Beero, JIOCTHXKEHNU
8 W3 HUX N3 HUX N3 HUX Hac. a1
Ha Ha Ha KOMIICTCHIT
BCETO fpaKTH- BCETO TpaKTH- BCETO TpaKTH- nun
YECKYIO YECKYI0 YECKYIO
MOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pasnmen. Ilpumenenne
COBPEMEHHOM
BBIUMCIIUTEIIBHON
TEXHHUKH JIJIs1 O0eCTICUeHUs
MPOIIECCOB cOopa, Imepeaaym,
XpaHeHust 1 00paboTKH
CHCTEeMHBIN TTOJIXO0/I, VYK-1.1,
11 KPUTUYECKUIN aHATIU3 U CUHTE3 1 2 2 5 9 OIIK-4.1,
uHpopmanuu. Mapopmatika u OIIK-4.2,
HH(pOPMAIMOHHBIC TEXHOJIOTHH YK-1.2
YK-1.1,
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5.1. Jlekuuu

Ne
pas3n

HaumeHnoBanue paszneina
U TEMBI JISKITUI

HanmenoBanwne u KpaTKO€ COACPIKAHUC J'ICKHI/II‘/'I

CHCTEMHBIN TTOIXO0/I,
KPUTUYECKHUH aHAJIU3 1
CUHTE3 MH(POPMAITIH.
HNudopmartuka u
nH(pOpMaIMOHHBIE
TEXHOJIOTHH

CHCTEeMHBIN MOX0/, KPUTHYESCKUH aHAIM3 U CUHTE3 HH(POPMAIIUH.
HNudopmarrka n nHGOPMAIIMOHHBIE TEXHOJIOTHH.

Beenenune. CucteMHBIH DOAXOM ¥ CUCTEMHBIN aHAIN3 Kak
MEXIUCIUTITHHAPHOE (PHITOCOPCKO-METOI0TOTHIECKOE U HAYUHOE
HaIpaBJIeHUE UCCIICIOBaHNI. AHAIIN3 M CHHTE3 KaK METO/IbI ITO3HAHUS.
HNudopmaruka. [Ipeamer, 3anaun nHGOPMATHKH, €€ POJIb B Pa3BUTHH
BBIYMCIIMTENIbHON TeXHUKHU. [ToHsTHEe TexHomoruu. [Ipeamer
MH(POPMAIIMOHHOM TEXHOIOTUHU. Pa3BuTHe MHGOPMAITMOHHBIX
TeXHOJIOTHH. VICTOpHS pa3BUTHS U COBPEMEHHBIE THITbI KOMITbIOTEPHBIX
CHCTEM.

OCHOBHBIE 3Talbl Pa3BUTHS BHIYUCIUTEIbHOU TEXHUKH.

[Toxonenus OBM. [lpunuuns! pon Helimana.

Dranbl pa3BUTH HHPOPMAIIMOHHBIX TEXHOJIOTHH.

[Tpotiecchl 1 METOBI
MOMCKa, coopa,
00paboTKu, mepeaauu u
XpaHeHus1 HHPOpMaIUU
Y JTaHHBIX

[Iporieccrl 1 MeTOABI TTOUCKA, COOpa, 00paObOTKH, TIEpeIayu U XPaHCHUS
nH(pOpMaIUY U JaHHBIX

[Tonstus "ganusie" u "undopmanus". CBoiicTBa UHGOpPMALIIH.
N3mepenue nHbopmarum.

Hocurtenu nanueix u onepauuu ¢ JaHHbIMU. KoinpoBaHue qJaHHBIX.
CTpyKTyphl JaHHBIX. EAMHUIIBI TPECTABICHUS, U3MEPEHUS U XPAHECHUS
JTaHHBIX.

Cuctemsl cuucienus. [lepeBojpl B pa3anyHble CUCTEMbI CUUCIICHUS.
[IpencraBnenue nenbix yrcen B koMmnbroTepe. [IpeacraBnenue
BEIIECTBEHHBIX UKCEI B KOMITbIOTEpE. JIBOMYHOE KOJMPOBAHUE TEKCTOBOM
nHpopmanuu. KogupoBanue 11BeToOBON HHGOPMAITHH.

TaOMUIIBl UICTUHHOCTH JIOTHYECKUX (PYHKITUH.

daiinoBeie cucteMbl. OCHOBHBIE 2JIEMEHTHI (PailIOBON CHCTEMBI.
Omnpenenenue, KiraccuGuKaims, mapaMeTpbl, HA3HAYCHUE W BUIBI
(halIoOBBIX CUCTEM, CTPYKTYpA XpaHEHHUsI, UMEHOBaHHUE, 3aIIUTa, JOCTYII.

HupopManinoHHbIe
CHUCTEMBI U
uH(pOpMaIOHHAs
0€3011aCHOCTD

NHupopmaninonHbie cucTeMbl U HHQOpMalMoHHas 0€3011acHOCTh
[HonsTne nndopmannonHon TexHoiaoruu. CocraBistonye
MH(OPMALIMOHHON TEXHOJIOTHH.

[Tonsatrue nHGOPMAITMOHHON CUCTEMBI. DTaIbl PA3BUTHS
nHpopManoHHBIX cucteM. CTpyKTypa U KiacCUPHUKAIUU
MH(OPMALIMOHHBIX CUCTEM.

MonennpoBanue HHPOPMAIIMOHHON CHUCTEMbI OpraHU3al1u.
BozHukHOBeHME U pa3BUTHE HHPOPMAIIMOHHBIX TEXHOJIOTUI
«QnektpoHHbIi oducy. Tpu mogenu oduca: nHGopMalMOHHAS,
KOMMYHMKAIIMOHHAs U coLMoTexHu4eckas. Monenb oduca kak
nH(pOpMaLMOHHON cucTeMbl. KOMIIOHEHTBI 3JIEKTPOHHOTO oduca.
Ayrcopeunr UT.

Oo6ecneunBaroniue noacucteMsl IC: obeciieueHre TeXHUIECKOE,
nHpopmanronHoe u 1p. Kopnopartusabie nHGOPMAIMOHHBIE CUCTEMBI
KUC, ERP, Bxmouas MRPI, MRPII.OcuoBubie moaynu KUC (ERP):
CHUCTEMBI YIIpaBJeHUs B3auMoaecTBus ¢ kimeHTaMu CRM; cuctemsr




yrpaBieHus 1enoykamu noctaBok SCM; cucremsr ynpaBieHus
nepconanioM (HP); cuctemsl ynpaBieHusi mpou3BOACTBOM , CUCTEMBbI
yIpaBIeHUS MPOSKTaMH; (GUHAHCOBBIE CHCTEMBbI; CHCTEMBI AJICKTPOHHOTO
ousHeca u ap. OteuectBenusie KVC - 1C: [Ipennpustue, ['anaktuka,
[Mapyc u 3apyoexxubie ERP -SAP, Oracle, MS ERP. UureiekTyaibHbIe
CUCTEMbI OM3HEC - AaHAIUTUKH: OU3HEC-aHAJIN3 Ha OCHOBE XPaHUIIHIIA
JTAHHBIX (MHOTOMEPHBIN onepatuBHbIN aHanu3, OLAP-texHomorus),
yrIyOJIeHHBIN MHTEIICKTYallbHbIN aHanu3 (data mining), ananus 6oJbIINX
naHHBIX. CucTeMbl onleHKH 3 ()EeKTHBHOCTH POEKTOB. Vcroib30BaHue B
WH(OPMAIMOHHBIX cucTeMax HTepHeTa U TeIeKOMMYyHUKAIIMOHHBIX
TEXHOJIOTHA.

Obecnieuenne UHPOPMAIIMOHHOM Oe3onacHocTH. OpraHu3aoHHO-
MpaBOBbIC K HOPMATUBHBIE acnieKThl. DenepanbHbIi 3akoH "O0
uH(popMalru, HTHPOPMAIIMOHHBIX TEXHOJIOTUSIX U O 3amuTe nHdpopmanuu"
ot 27 utons 2006 N 149-D3. [IpyuHIHUIIBEI TPABOBOTO PETyIUPOBAHUS
OoTHOLIeHUH B chepe nHpopmannu, HGOPMAITMOHHBIX TEXHOJIOTHH U
3auThl nHGopManuu. MHpopmalus Kkak 00bEKT MPABOBBIX OTHOLICHHIA.
['ocynapcTBeHHOE peryaupoBaHue B cepe MpUMEHEHUS
MH(}OPMaLIMOHHBIX TeXHOIOorui. cnonb3oBanne nHGOPMaIMOHHO-
TEJIeKOMMYHUKAIMOHHBIX ceTell. OCOOEHHOCTH roCyAapCTBEHHOTO
perynupoBaHus B chepe UCTOIb30BaHUS POCCUMCKUX MPOrpaMM st
AIIEKTPOHHBIX BBIYMCIUTEIBHBIX MAalINH U 0a3 AaHHbIX. ObecrieueHue
YCTOHYHMBOTO U OE30MaCHOTO MCIOIB30BaHUs Ha TeppuTOopuu PO
JIOMEHHBIX UMEH.

CucreMHBIi MoAX01 K 00ecredeHn0 MHPOPMAIIHOHHON 0€30IacCHOCTH.
OcHoBHbIE cpeacTBa obecreueHus: HHOPMaIMOHHON 0€3011aCHOCTH.
CrniocoOsI 3amuThl HHpOpManKUU. 3alUIICHHBIN KaHall Iepeaadu,
creranorpadusi, mudponanue qaHHbIX. Kitaccuukanys oCHOBHBIX BUIOB
WH(pOPMAIIMOHHBIX Yrpo3 U 001U 0030p METO0B OOPHOBI C HUMHU
(opranuzanroHHbIe, MPOrPAMMHO-TEXHUUYECKUE U JIp.). Ob1Iue MeToasl u
CpeICTBA MOBBIIICHUs] HH()OPMAIIMOHHOM 0€30MacHOCTH:
ayTeHTUUKaus, uaeHTUPUKAIS, KOHPUIEHIIUATbHOCTh, KOHTPOJIb
[[EJTOCTHOCTHU JaHHBIX, KOHTPOIIb JOCTYIIA, aBTOPU3AlIUs, OHOMETPHUECKHE
METOJIbl. YPOBHHU U CPEJICTBA AHTUBUPYCHOM 3aIIUTHI; aHTUBUPYCHBIN
KOHTPOJIb MMPOXOAIIEro Tpaduka mpu paboTe B rI100aIbHBIX CETIX.

ArnmapaTtHoe
oOecrieueHue
KOMHBIOTepHBIX CUCTEM

AmnmnapaTHoe obecliedeHue KOMITBIOTEPHBIX CUCTEM

BHyTpeHHee ycTpoicTBO U IPUHIMUIIBI pAaOOTHI BBIYMCIUTEIbHBIX CUCTEM.
MarucrtpansHo-mMonyabHbIN puHLIKI noctpoeHus IIK. Cxema
[Tpuncronckoit mamuHbl. [Iponece GpynkunonupoBanus 3BM.
ApxutekTypa Kommnbiotepa. [lluna ynpasnenus. CucreMHbIi OJ10K.
Muxkponpoueccopsl. O6paboTka koman[. B3anMmoaeiicTBre ¢ MaMAThIO
(IT3Y u O3Y). 3akoH Mypa. YCTpoMCTBO B OCHOBHBIE XapaKTePUCTUKH
LEHTpaJIbHOTO Tpolieccopa. Paboyee HampsikeHHe mpolieccopa.
Pa3psimHoCTh porieccopa u paboydast TaktoBas yactora. KoMriekr
cucteMHOM oruku (yuncer). Kom-namsate. [lamsate tuHaMudeckoro Tuna
¢ pou3BoJbHOI BbIOOpKOH (DRAM). CraTnyeckas mamMsTh ¢
npou3BosibHON BeIOOpKOW (SRAM). [llnra namstu. BIOS. Buemnue
ycTpoiicTBa xpaHeHus nHpopmanuu. Anmnapatasie nHTepgeiicel. CereBoe
obopynoBanue. TecTupoBaHue U MpOBEPKa BIYUCIUTEIHHON TEXHUKH.

[IporpammHuoe
o0ecrnieueHue
KOMITBIOTEPHBIX CHUCTEM

[TporpaMMHOe oOecrieueHuEe KOMITBIOTEPHBIX CUCTEM

Kareropuu nporpammuoro obecrieuenus. [IpaBoBoe perynuposanue [10.
Berpoennoe cucremnoe I[10. Onepannonnbie cuctemMbl. Bupychi,
BPEOHOCHBIE IPOrPAMMBI U CpeACTBa 3auIuThl. [IporpaMMHbIe cpencTBa
ckarus qaHHbIx. KommbroTepHas rpaduka.




[Ipumenenue
MIPUKJIATHOTO
MIPOTPaMMHOTO
oOecrieueHus s
pelieHust MPaKTUYECKUX
Y MHXKEHEPHBIX 3a]1a4
CTPOUTEIILCTBA

[TpuMeHeHrne TPHUKIIATHOTO MPOTPAMMHOTO OOECTICUCHUS JJIs1 PEIICHUS
MPaKTUYECKUX U MHKEHEPHBIX 33]]a4 CTPOUTEIHCTBA

[TporpaMMHBIe cpecTBa OCYIIECTBIICHUS HH()OPMALIMOHHBIX MTPOIIECCOB B
cTpouTtenbeTBe. MHbOpManmonHneie Moien 00BEKTOB B CTPOUTEILCTBE.
BIM- texnonoruu. Peasinzanus Ha Bcex CTaAMSIX KU3HEHHOTO LUK
00bEKTa KalUTAIBHOTO CTPOUTENHCTBA. CHelMaIn3upOBaHHOE
MIPUKJIATHOE MPOTpaMMHOE 00ecIeueHue.

OO0mmue cBeICHHS O CHCTEMaxX aBTOMATHU3UPOBAHHOTO MIPOSKTUPOBAHUS,
crpykrypa CAIIP, ocnoBHbIe nipuHIuIibl npoektupoBanus CAIIP,
CTPYKTYpa Ipoliecca MPOeKTUPOBAHUS, TATIOBBIE MAPIIPYTHI U MPOLEAYPHI
npoektupoBanus. Craguu u atansl npoektupoBanust CAIIP. Busl
obecnieuenust CAIIP B ctpoutenbcTBe, GyHKIIMOHATBHAS CTPYKTYpa
CAIIP, noruko-uHdopmamoHHass MoJIellb, MaTEMaTHYECKOe oOecIeueHue,
nH(pOpMallMOHHOE o0ecrieueHue, MporpaMMHOe o0ecrieueHue,
JUHTBUCTUYECKOE 0OecIieueHre, TEXHUUECKoe obecreyeHue, MpaBoBoe
obecnieuenue. IHTemeKTyaabHble BEIUUCIUTENbHBIE TEXHOJIOTHH B
CTPOUTENILHOM MpoeKkTupoBaHuu. KommnbroTepHas rpaduka B
CTPOUTEIILHOM MPOSKTUPOBAHUY, MAITUHHAS rpaduKa, TeOMETPUIECKOE
MOJICJIMPOBAHUE B CTPOUTEIIHCTBE. ABTOMATH3AIUS PACUETOB
CTPOUTENIbHBIX KOHCTPYKIIMHN, YACICHHBIE METO/IbI PacyeTa,
AaBTOMATHU3AIIHS PACUETOB CTPOUTENbHBIX KOHCTPYKIHil. COBpeMeHHbIE
TEXHOJIOTHH npoekTrpoBanus, BIM - aktyanbHas TeHneHus B
ABTOMATU3UPOBAHHOM MPOCKTHUPOBAHUH, HH()OPMALIMOHHOE
MonenupoBanue Ha ocHoBe [ VIC, npyrue coBpeMeHHbIE HalpaBIeHUS B
ATOM 00JIACTH.

OCHOBHEBIE
KOHCTPYKIIUH U
onepanu# sizbika C++

OCHOBHBIE KOHCTPYKIIMH U orepanuu si3bika C++

OcobenHocTu opranuszaiuu nporpamm Ha sizbike C++. CTpykTypa
nporpamMmsbl Ha si3bike C++. DTarbl co3gaHus MpHIoKeHus Ha si3bike C++.
Opranuzanus BBOJa/BBIBOJIA TAHHBIX C TIOMOIIBIO TOTOKOB. BBIBO
JIAHHBIX Ha SKpaH. BBoJI JaHHBIX ¢ AKpaHa. 3aroJIoBOYHbBIC (DAMITEI.
[TpoctpanctBa umeH. OiHOGalIoBas OpraHu3alys IPOrpaMM.
MHorodaiinoBas opranuzanus nporpaMMm. OCHOBHbIE CUHTAKCHYECKHE
ocobenHocTH si3bika C++. Tunuzanus nanubX. OCHOBHBIE THITBI TAHHBIX
s3pika C++. [IpeoOpa3zoBanue TumoB. OCHOBHBIE onepanu s3bika C++.
[Tpuopurets! onepanuii si3p1ka C++. OCHOBHBIE MAHUITYIIATOPHI U (priaru
dbopMaTupoBaHus.

Opranuzanus
BbryncieHuii B C++.

CtpyKTypsl 1
MIEPEYHCIICHUS

Opranuzanus BeruuciaeHuii B C++. CTpyKTypbl U IEpeUUCIeHUs
Opranu3zanus BBIYMCICHUH C MOMOUIBIO HUKIOB. BUIbI 1 OCHOBHBIE
0COOCHHOCTH IUKIIOB si3bIka C++. Brnoskennble ukiabl. Opranu3anus
6eckoHeyHoro 1ukiaa. Opranusaiys BBIYUCIECHUH C TOMOIIBI0 BETBICHUH.
OcHoBHbIE BUABI U 0COOEHHOCTH BEeTBIEHUH si3bika C++. BrnoxkeHHbIE
BeTBieHUs. Onepatop switch. Onepatopsl TPUHYIUTETHBHOTO OKOHYAHHS
nukia. [lonsTue u Ha3HaYeHUe CTPYKTYP B si3bike C++. OObsBIIeHUE
CTpYKTYpHhl. Onpenenenue cTpykTypbl. Co3iaHue CTpyKTypHOM
nepeMeHHo#. MHuumanu3anus cTpykTypHOl nepemenHoi. Onepanuu co
CTPYKTYPHBIMU IlepeMeHHbIMU. [lepeaua cTpyKTypHOU IEPEMEHHOM B
dbyHkuio. Bo3Bpar cTpykTypHO# iepeMeHHoM 13 GpyHKIMU. BrioxeHHbIS
cTpykTyphl. [loHATHE U Ha3HAUEHHE epeyucieHnil B si3bike CH++.
OO0wbsiBenue nepeuncienus. Co3qaHue nepeMeHHON EPEeUnCIIIeMOTo
tumna. Onepanuu ¢ IEpeMEHHBIMH MEPEUUCIISIEMOT0 THIIA.
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Oynknnu B C++

Oynkiuu B C++

OcHoBHBbIe aTpuOyTHI pyHKIMH B s3bike C++.  Opranusanust IporpaMm ¢
ucnonb3oBanueM yakiuii. O6bsaBiaeHne GyHkuuu. OnpeneneHue
¢ynkuuu. BezoB pynkuuu. OgHodaitioBas opranu3anus IporpaMMBbl ¢




byHkusaMu. MHOTOhainoBas opraHu3aius IporpaMmsbl ¢ QyHKITUSIMU.
bubnuoreunsie pyHkur. CriocoObI epeayr apryMeHTOB B ()YHKITHIO.
[lepenaya aprymeHTOB B (DYHKIIHIO 110 3HAYCHHIO. BO3BpaT 3HaYeHU 13
¢dbyskun. CriocoObI BO3BpaTa HECKOJIBKUX 3HAYCHUHN U3 QYHKIIHH.
[Tonstre cecpuiku. OcoOEHHOCTH TPUMEHEHUs cchuloK. [lepenaua
apryMeHToB B ()YHKITUIO TIO CChUIKE. Bo3BpaT 3HaueHUs U3 PYHKIIMHU 110
ceouike. [leperpyska ¢ynkiuii. Bioxkennsie ¢pyHkiun. PeKypcuBHBIC
BBI30BBI (DyHKIIMN. BeTpanBaembie pyHKIMH. APTYMEHTHI IO YMOTYaHUIO.
Koncrantaeie aprymeHTsl. O0IaCTh BUANMOCTH M KJIACC TTAMSITH
nepeMeHHbIX. JIokambHbIC U TTI00aTbHBIE TIepeMeHHbIC. | 'eHepanus
ciyuaitabix yncen B C++. JisimOna-dyakmun B si3pike C++. CocTaBHBIE
yacTu J1sIMO1a-BeIpakeHust. Bo13oB ssiM0O1a-BeipaskeHus. Bioxxennoe
nsmOa-BeIpaxenue. JlocTym K nepeMeHHbIM. 3aXBaT BHEITHUX
nepeMeHHbIX. Makpocsl B s3bike C++. OcOOEHHOCTH CUHTAaKCHUCA.
Oco0eHHOCTH TPUMEHEHUS.
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Maccusbl. CTpokmu.
PerynspHblie BeIpaxkeHUs

Maccusbl. CTpoku. Peryisipabie BIpaKeHUs

OnnomepHbie MaccuBbl. OCOOCHHOCTH PAaOOTHI C MacCHBaMU B si3bike C++.
OO0BbsBiIeHNE MaccuBa. Muuimanu3amnusa MaccuBa. BeruncieHue
pasMmepHocTH MaccuBa. CriocoObI epedopa JIEMEHTOB MacCHBaA.
MHuoromepHbie MaccuBbl. OCOOEHHOCTH CO37aHUs U MHUITHATU3AIINH.
Brruncnenue nponyiieHHON pa3MepHOCTH. [lepenaya MacCMBOB B
GyHKIIHMIO. MacCUBBI CTPYKTYPHBIX TIEpeMEeHHBIX. OCHOBHBIC THUIIBI CTPOK
B si3bike C++. Mannuanu3anus ctpok. [lepeMeHHbIe 1 KOHCTaHTHBIC
ctpoku. BeiBoxa ctpok. CunThIiBaHUE CTPOK C mpodenamMu. CUUTHIBAHHE
HeCKOJbKUX cTpoK. KonupoBanue ctpok. KoHkaTeHaIus CTpoK.
CpaBHeHHE CTPOK. MaccuBBI CTPOK. PerymspHbie BRIpaXKCHHS B S3BIKE
C++. OcnoBHoe HazHaueHue. OCHOBHBIE MeTaCUMBOJILI. OCHOBHEIE
GbyHKIMH 7151 paOOTHI ¢ PETYIISPHBIMU BhIpaKEHUSAMU. Vcrionbp30BaHue
CTaHJAPTHBIX CUMBOJIOB B PETryJIIPHBIX BhIpaKeHHAX. VIcmoap30Banme
CIIeIIMaIbHBIX CUMBOJIOB B PETYIISIPHBIX BhIpakeHUsAX. Mcnonb3oBanue
KOMOMHAIIAH I11a0I0HOB.
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Yxkazarenu.
JlnHamMuyeckue
MaCCHBBI

Vkazarenu. JluHaMU4e€CKNE MACCUBBI

[Tonstue agpeca. [lonyuenne aapeca. [lonstue ykazarens. Jloctyn k
NEPEMEHHOM 1o yka3aTento. AnpecHas apudmernka. KonctaHTHbIe
yKas3aTesH. YKa3aTelau Ha KOHCTaHTy. YKa3arenu Ha ykasarenu. [lepenaua
apryMeHTOB B (DYHKIIMIO IO yKa3aTemto. Y Ka3areiab Ha GyHKIH0. Bei3oB
¢GyHKIIMM yepe3 ykazaTenb. JloCTyl K 2IeMEeHTaM MaccuBa uepe3
ykazarenb. [lepenaua maccuBoB B pyHKIIMIO uepe3 ykaszaresb. Brinenenue
IuHaMuueckon rmamst. Onepainuu NEW. OcBOOOXKIeHNE TUHAMUYECKON
namsti. Onepanus delete. OgHOMEpHBIC TMHAMUYECKUE MACCUBBI.
MHoromepHsbie JuHaMHuecKre MacCUBbl. CTPOKH KaK MaCCHUBBI CUMBOJIOB.
Pabora co ctpokamu yepe3 ykazarenu. [lepenaya cTpok B GyHKIHIO IO
ykazarento. Maccusbl cTpok. JlnHamMudeckuit MaccuB char-cTpok.
JluHaMHYeCKUi MacCHB CTPOK THIa String.
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OCHOBHEBIE
KOHCTPYKITUU U TUITBI
JaHHBIX si3bIKa Python

OcHOBHBIE KOHCTPYKIIMH M THIIbI JaHHBIX si3bIKa Python

CtpykTypa nporpammsl Ha si3bike Python. OCHOBHBIEC CHHTaKCHUYECKHE
ocobeHHocTH si3bika Python. KoHcosipHBIN BBO/BBIBO JaHHBIX B Python.
dopmarupoBaHue BeIBOAA. THIIBI JaHHBIX B s13bIke Python. M3mensiembie u
HeusMeHsieMble TuIibl. [IpoBepka TunoB nanHbIx. [IpeoOpa3oBaHue THUITOB.
Pabora ¢ mepemenasiMu B Python. I'pynmoBoe npucBanBanue.
[To3unnoHHOE TPUCBaNBaHUE.
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OcHoBHBbIE OTleparu
s3bpika Python

OcHoBHBIE omepaluu si3pika Python

OcHoBHEbIe onepalnuy s3bika Python. Apudmerndeckue onepanum.
Apudmernueckue onepanum ¢ npucBanBanueM. Onepannuu CpaBHEHHUS.
Jlornueckue onepauuu. Y cioBHOE (TepHApHOE) BhIpaskeHue. Oneparnuun




npu paboTe ¢ mocieaoBarenbHOCTAMU. [IpropuTeTsl onepalinii B si3bIke
Python. Opranuzanus BerarciacHuii B si3bike Python. OcHOBHBIE BHIBI
nukioB. KimrodeBoe ci10Bo Pass. YcioBHbIe orepaTopbl. OCOOCHHOCTH
paboThI ¢ unciaMu B si3bike Python. BerpoeHHbie GyHKIIMK U METOIBI 1S
paboThl ¢ unciamu. Moayias math. Marematrueckue GyHKITUH.
["enepartus cnydaiHbix uncen B Python. moxyns random. CumBosIbHbBIE
BeruuciieHust B Python. Tlpocreitmas rpaduka B Python. bubnunoreka
SymPy.
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OCHOBHBIE 00BEKTEI
s3bika Python.
Oynkuuu. Monynu

OcHoBHbIC 00BEKTHI s13b1Ka Python. dyukuuu. Moaynu

OcHoBHbIE THITBI 00bEKTOB s13bika Python. Crincku. OCHOBHbBIE OIEpaIHK
€O criuckaMi. ['eHepaTtopsl CHMCKOB U BBIPaXXEHUs-TeHEPATOPbl. DyHKINHU
map(), zip(), filter() u reduce(). loGaBiacHme U yaaICHHE FIIEMEHTOB
cniucka. [louck anmemenToB B cniucke. [lepeBopaunBanue u
nepeMenInBaHue crucka. BeIOOp 37IEMEHTOB CITUCKA CITyYaifHBIM 00pa3oM.
CoptupoBka crucka. Koprexu. OCHOBHBIC OIEpaliiy ¢ KOPTEKAMU.
MmuosxectBa. OCHOBHBIE OIlepaliuy cO MHOKeCTBaMHu. ['eHepaTtopsl
MHOkecTB. CrioBapu. OCHOBHBIE ONIEPALIMH CO CIOBApsMH. [ eHepaTopsl
cnoBapeii. [luamazonsl. Padora ¢ ¢pyukiusamu B si3pike Python. Cospanue
¢bysaknun. BezoB pynkiuu. [lepenada apryMeHTOB B (DYHKITHIO.
HeoOs3arenpHbie apryMeHThl QyHKIHH. [lepeMeHHOe Ynciio apryMeHTOB
¢byHKIH. BO3BpaT HECKOIBKUX 3HAUCHUH U3 QyHKIHH. JIssMO1a-hyHKITUN
B si3bike Python. @yHKkIMK-reHepaTopsl. JlekopaTopsl (yHKIIHHA.
JlokasibHBIC U TJI00ANLHBIC TIEpeMEHHbIe. BiioskeHHbIe QpyHKIMH. MoTynu
Python. Unctpykmmst import. MacTpykius from.

5.2. IlpakTuyeckue 3aHsATUs

HaumenoBanue paszjena

pJ;;_)I[ U TEMBI NIPAKTHYECKAX HaumeHoBaHue u coaepkaHue NPakTUYECKUX 3aHATHI
3aHSATUN

[Touck napopmaru. Beidop HHGOPMAITMOHHBIX PECYPCOB, COAEPIKAIINX
peneBaHTHYIO HH(OPMAIIHIO O 331aHHOM O0BEKTE
[TouckoBsle 3anpockl. Busiel 3ampocoB (MHGOpPMaIMOHHBIE,
TpaH3aKLHOHHbIE, KOMMEPYECKHE), 3aBUCUMOCTB 3aIIPOCOB OT
HACEJICHHbIX YHKTOB (I'€03aBUCHMBbIE U T€OHE3aBHCHUMBIE 3aIIPOCHI).

Cucremubiii mogxon, | ONeEpaTophl 3apocoB (0nepaTopsl YTOYHEHHUS « !, omepaTop rpyninupoBKH

kpuTHaeckuii anamus u | (|, OIEPaToOpsI J0OABICHNUS + U HCKIIOYCHNS -, OIlepaTop *).

1 cunTes nHpopManuy. | HACTPONKH MOHUCKA: BBICTABICHUE PETHOHA, BOSMOXXHOCTh OTKIIOYCHHUS
Undpopmarrka u NEPCOHAIBHOTO MOKMCKa, NOJKII0UYEeHHE 0€3011acHOr0 OMCKa, HaCTPOiKa
HH(MOPMAILOHHBIC 0TOOpakeHHs! pe3yIbTaTOB MOKCKA.
TeXHOJIOTHH [Touckossle cucremsl SInaexc u Google.

[Touck B 2neKTpOHHOM KaTanore Poccuiickoii HallMOHaTbHOW OMOTHOTEKH.
Pabora u nmouck B mpodeccronansHoit 6aze nanubix Koncynprantllnroc.
Br160p onTUMalbHBIX METOJIOB TIOUMCKA U 0TOOpa MHGOpMAIUH B
COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4eil.
O6paboTka u xpaneHue nHpopmaruu. [[puMeHeHre MPUKIIaTHOTO
IIPOrPaMMHOT0 oOecrieueHus A pa3paboTKu U 0POPMIICHUS
TEXHUYECKON JOKYMEHTAIMHU. TeKCTOBBIE peaaKkTOphI

IIponeccsr u Metogpl | POpMaTHpoBaHue HoKyMeHTa. Pepaktiuposanue Gpopmyi. Pabora ¢

Towcka, coopa, tabnuamu. ['padudeckuii pegaktop.
2 | o6paborku, nepenaun u | [IepBUYHBIC HACTPONKH ITAPAMETPOB MEYATHOTO JoKymeHTa. Co3naHne

XpaHeHus: ”HPOopMaIuu
U JIaHHBIX

KOJIOHTUTYJIOB U Hymeparus ctpanuil. Co3mganue cHocok. Paborta ¢
Oydepom oOMeHa. BBoj crielinanbHBIX U TPOU3BOJIBHBIX CHMBOJIOB.
dopmarupoBaHue cuMBoIOB. @opmaTrpoBaHue ad3aieB. TaOymsims.
Coznanue Tabnui. BBog MmareMaTndecKux BHIPAKEHUH C ITOMOIIBIO
penaktopa Gopmyn. Cozmganue ctuieid. Hymepamus u MapkupoBka




a63aneB. Co3ganne ornaBieHus. [IoMCK peryaspHBIX BRIpAKEHUN B
nokymenTte. CoxpaHeHne JoKyMeHTa B pasnudabix Gopmarax (RTF, TXT,
PDF u np.).

O6paboTtka u xpaHnenue nHpopmaruu. [IpuMeHeHnE TPUKITATHOTO
porpaMMHOTO obecrieueHus 1t 00padOTKH M aHaIM3a HHGOPMALIHIH.
PaboTa ¢ anekTpoHHBIMH TaOIUIIAMU

Co3ganue 31eKTPOHHOM TaOIHUIIBl. AOCOIIOTHAS M OTHOCHTEIIbHAS
anpecanusi. DyHKIHMU AIIEKTPOHHBIX Tabuil. dopmaTrpoBaHue TaOIHII.

NH}pOpMaLHOHHbIE BosmoskHocTu ycnoBHoro opmatupoBanus. [IpoBepka 1aHHBIX.
CHCTEMEI M Cnioco0OsI BBOJ1a U (hOpMATUPOBAHKS TEKCTOBBIX U YMCIIOBBIX IaHHBIX B
HHPOPMALOHHAS tabnuiel. BBoa popmyn B ssueliku TabauIibl. ABTO3aIIOTHEHUE YUCTIaMU U
6e30MacHOCTh dbopmynamu. CtannapTHbie QyHKIIUU. AOCOTIOTHBIE M OTHOCUTEIBHBIC
cceuiku. [loctpoenue nuarpamm u rpadukos. [ToaroroBka Tabmuil K
BBIBOJIY Ha I€YaTh.
NmriopT TekcToBOTO haiiia B JIEKTPOHHYIO Tabymily. BeTaBka TEKCTOBOTO
JIOKYMEHTA B JICKTPOHHYIO Ta0uily. CoxpaHEHHUE 2JICKTPOHHBIX TaOIHI] B
npyrom ¢opmare (TXT, CSV, PDF u np.).
I/IH(bOpMaHI/IOHHBIe HpI/IMeHeHI/Ie MMPUKJIaAHOTIO IIPOrpaMMHOIO obecrieueHus JUIA ITIOHUCKaA,
CHCTEMEI | 0TOOpa U CHCTEMaTHU3alnKi HH()OPMAITH
nH OpMAaIMOHHAS Pabora co crimckamu ganubix. Co3maHue CBOHBIX TaOJIHI]
0€e30acHOCTEL YHpaBHeHI/Ie CIIMCKaMH B BHGKTPOHHOﬁ TadmIe.
[TpuMeHeHre MPUKIIATHOrO IPOrPaMMHOI0 00SCIICUCHUS 11T 00pabOTKH
AmnmaparHoe OOJIBIIINX MAaCCHBOB MH(OPMAIIT
obecreyeHue OnHoBpeMeHHas paboTa ¢ HECKOJIBKUMH 3JICKTPOHHBIMH TaOJIHIIaAMU.

KOMIIBOTCPHBIX CUCTEM

KoHcomunanng 1aHHBIX.
VYrpasneHue criuckamMu B JICKTPOHHOM TabJuIIe.

[IporpammHuoe
obecrnieueHue
KOMITBIOTEPHBIX CUCTEM

[TpyumeHeHne NpUKIaJHOTO MPOrPAMMHOI0 00ecieueHus I [TOMCKa,
U3BJICUCHUS U 00PaOOTKU JaHHBIX

3a/1a4i MHOKECTBEHHOT'0 BbIOOpa. DyHKIIMK TOPU30HTAIBLHOTO U
BEPTUKAJIBHOTO IPOCMOTpa

N3yuenne BO3MOXKHOCTEH 3JIEKTPOHHBIX TaOIHI] 1O paboTe ¢ OJIoKaMu
JTAaHHBIX, 3aKPETJIEHUE HABBIKOB UCIIOJIb30BaHNUS YCIOBHOIO
¢dopmatupoBanus. McnonaszoBanue QyHKIMA BEPTUKATBHOIO U
TOPU30HTAIILHOTO MTPOCMOTPA JJIE 00paOOTKU JJAHHBIX B SJIEKTPOHHBIX
Tabnuuax.

IIpumenenue
MIPUKJIATHOTO
MIPOTPaMMHOTO
obecneueHUs s
pelieHus MPaKTUYECKUX
Y MHXKEHEPHBIX 3aJ1a4

Pa3paboTka anroputMoB pelieHus MOCTaBICHHBIX 3a/1a4

CocraBiieHue nporpaMMsl Ha sizbike VBA nipu moMoum MakpocoB.
O6paboTka nHGOPMAIIMK U3 BHEITHUX UCTOUYHUKOB. Y CKOPEHUE U
ONTUMU3ALMS PACUETOB.

ABTOMaTH3a1KA 33/1a4 C TOMOILbIO MaKpOCOB ABTOMAaTHY€ECKas 3aMKCh
KOMaH]I B 3JIEKTPOHHOM TabmuIIe.

CTPOUTEIILCTBA
[TpuMeHeHne NPUKIIaHOTO TPOrPAMMHOT0 00eceueH s I PeLICHUS
IIpumenenne
IIPAaKTUYECKUX 3a1a4
MIPUKIIATHOT
PHKITAHOTO [TpuHIMIB pabOTHI C MACCUBAMU B 3JIEKTPOHHBIX Tabnuuax. Pemenue
IIPOTPaMMHOI0

oOecrieueHust IJIst
peHIeHI/ISI HpaKTI/I‘-IeCKI/IX
158 I/IH)KeHepHI)IX 3aaa4
CTPOUTEIIbCTBA

CUCTEM JIMHEIHBIX anreOpanyecKux ypaBHEHHUH U BHIYHUCIICHHUE
KBaJIpaTUYHON OPMBI CPEICTBAMU 3JIEKTPOHHBIX TAOJIHII.




5.3. JJaboparopHbie pabOTHI

Ne
pasn

HaumenoBanue paznena
U TEMBI JJA0OPATOPHBIX
paboT

HaumeHoBaHue U cofiep:kaHue J1abopaTOPHBIX padoT

OcHOBHEBIE
KOHCTPYKIUU U
onepanuu sizbika C++

OCHOBHBIE KOHCTPYKIIMH U orepanuu si3bika C++

OcoOenHocTH OpraHu3aluy nporpamm Ha sizbike C++. CTpykTypa
MporpaMmel Ha sizbike C++. DTanbl CoO31aHus NPUIT0KEHU Ha si3bike C+.
Opranuzanus BBOJa/BbIBOJIA JaHHBIX C TOMOIIbIO MOTOKOB. BbIBOA
JAHHBIX Ha 9KpaH. BBoJ AaHHBIX ¢ SKpaHa. 3arol0BOYHbIE (hailiIbl.
IIpoctpancTBa nMeH. CocTaBlIeHUE IPOIPAMM.

OcCHOBHEIE
KOHCprKI_[I/II/I H
onepauud sizbika C++

OCHOBHBIE KOHCTPYKIIMH U ornepanuu s3bika C++

OnHodaiinoBas opraHu3anus nporpaMm. MHorodaiiioBas opranu3anys
nporpamMm. OCHOBHBIC CHHTAaKCHYECKHE 0COOCHHOCTH si3bIka C++.
Tunu3zarus g1anabiX. OCHOBHBIE THITBI TAaHHBIX si3bIKa C++.
[IpeoOpazoBanue TunoB. OcHOBHBIE onepanuu sa3bika C++. [IpruopurteTs
oneparuit s3pika C++. OCHOBHBIC MAHUNYJISATOPHI U (haru
dopmatupoBanus. CocTaBlieHHE TIPOTPAMM.

Opranuzanus
BeIumciIeHud B C++.

CTpyKTYypHI U
MepPEYHCIICHUS

Opranusanus BerauciacHuil B C++. CTpyKTypbl ¥ IEPEUUCICHUS
Opranu3anys BBIYUCICHUH C ITOMOIIBIO IUKJIOB. BHIBI 1 OCHOBHBIS
0COOEHHOCTH ITUKJIIOB si3bika C++. BiokeHHbIe 1ukibl. OpraHu3amnus
O0eckoHeyHOro nuKiIa. OpraHu3amnus BEIYUCICHUN C TTIOMOIIBIO BETBICHUH.
OCHOBHBIC BUJIBI U 0COOCHHOCTH BeTBJICHUH A3bika C++. BiioxkeHHbIe
BeTBiIeHHs. Onieparop switch. Oneparopsl IPUHYAUTEILHOTO OKOHYAHUS
nukia. CocTaBlIeHHE MPOTrpamMM.

Opranuzanus
BeIUHCIIEHUH B CH++.

CtpykTypsl U
MePEeYUCICHUS

Opranuzanus BeruuciaeHuii B C++. CTpyKTypbl U EpEeUUCICHUS

[TonsiTre ¥ Ha3HAYeHHE CTPYKTYP B si3blke C++. OObsBIEHUE CTPYKTYPHI.
Onpenenenne cTpykTypbl. Co3laHue CTPYKTYPHOI EPEMEHHOM.
Nunnmanusanust CTpyKTypHOU nepeMeHHor. Onepanuu co CTpyKTypHBIMU
nepeMmeHHbIMH. [lepenaya cTpyKTypHOU NEpeMEHHOM B (PyHKIIHIO.
BosBpat cTpykTypHOIi iepeMeHHOo# u3 GyHKINH. BoskeHHbIE CTPYKTYPHI.
[TonsTre u Ha3HAYEeHHE TIepeuucieHuil B si3bike C++. OObsBICHHE
nepeuncienus. Co3gaHue NepeMeHHoU nepevnciseMoro Tuna. Onepauuu
C IEpeMEHHBIMU nepeuunciasieMoro tuna. CoctaBiaeHUuEe IPOrpaMmm.

10

®ynkuuu B C++

Oynkiuu B C++

OcHoBHbIe aTpuOyTH PyHKIMIA B s13b1ke C++.  OpraHuszaius nporpamm ¢
ucnons3oBanueM ¢yHkiuil. O0bsaBienue Gpyakiuu. OnpeneneHue
byukun. BezoB dyakimu. OnHodaiinoBas opraHu3aliys porpaMMBl C
byHkusaMu. MHorodaiinoBas opranu3aius IporpaMmmbl ¢ GyHKITUSIMHE.
bubnunoreunsie pynkuuu. CriocoOsI nepeayn apryMeHTOB B (PYHKIIHIO.
[lepenaya aprymeHTOB B (PYHKIIMIO 110 3HAYeHUIO. BO3Bpar 3HaueHHit U3
¢dbynkun. CriocoObl BO3BpaTa HECKOJIBKUX 3HAYECHUH U3 (QYHKIIHH.
[Tonsitre ceputku. OcoOeHHOCTH TPUMEHEHUs cehllok. [lepenaya
apryMeHToB B ()YHKITUIO TIO cChUTKe. Bo3BpaT 3HaueHUs U3 PYHKIIMU 110
ccpiike. CocTaBieHre Iporpamm.
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Oyukuuu B C++

Oynkiuu B C++

[Teperpy3ka ¢pyHkumid. BioxeHnubie pyHKIUN. PeKypCcHUBHBIE BHI30BbI
¢dbyukuii. BerpanBaembie GyHKIMN. APTyMEHTBI [0 YMOTYaHHUIO.
Koncrantaeie aprymeHTsl. O61aCTh BUANMOCTH H KJIACC TTAMSTH
nepeMeHHbIX. JIokanpHbIe U TTI00aNbHBIE TIepeMeHHbIe. | 'eHepanus
cinydaifHpix yucen B C++. JIsmOna-¢dynkiuu B sizbike C++. CocTaBHBIE
qyacTu 1m0 1a-BeIpakeHust. Bo130oB siMO1a-BeIpaskeHus. BrnoskenHoe
nsmOa-BeIpaxkenne. JlocTym K mepeMeHHbIM. 3aXBaT BHEITHUX
nepemMeHHbIX. Makpocsl B si3bike C++. CocTaBiieHHE NPOrpaMM.
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Maccusbl. CTpoku.
PerynspHblie BoIpaxkeHUs

Maccusbl. Ctpoku. PeryinspHbie BelpaxxeHus

OnnomepHbie MaccuBbl. OCOOEHHOCTH Pa0OTHI C MacCUBaMU B si3bike C++.
OOpbsiBeHne MaccuBa. HUIIMAIM3aIus MaccuBa. Beraucnenue
pa3MepHocTH MaccuBa. CriocoObI mepedopa IIEeMEHTOB MacCHBa.
MuoromepHbie MaccuBbl. OCOOEHHOCTH CO3aHUS U MHUIIMATU3ALIUHN.
Brrunciienne nponymeHHoi pa3mMepHoctd. [lepegaua maccuBoB B
GbyHKIII0. MacCcUBBI CTPYKTYPHBIX TIepeMeHHBbIX. CocTaBieHUE
MPOTPaMM.
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Maccusbl. CTpoku.
PerynspHblie BoIpaxkeHUs

Maccussl. Ctpoku. PeryinspHblie BeIpaxxeHus

OcHOBHBIE TUIIBI CTPOK B si3bike C++. MHUIIManu3anus cTpox.
[lepemenHbIe 1 KOHCTAaHTHBIE CTPOKU. BbIBO cTpoK. CUUTBIBAHUE CTPOK C
npoOenamu. CUNThIBAaHUE HECKOJIBKHUX CTPOK. KonmupoBanue CTpok.
Konkarenanus ctpok. CpaBHeHue cTpok. MaccuBsl cTpok. PeryinspHbie
BbIpakeHus B si3bike C++. OcHOBHOE Ha3HaueHHe. OCHOBHBIE
MeTacHUMBOJIbI. OCHOBHBIC (DYHKITUU JIJIsl pa0OTHI C PETyISIPHBIMU
BbIpakeHUsIMU. Vcnionib30BaHue CTaHAAPTHBIX CUMBOJIOB B PETyJISIPHBIX
BhIpaKeHUsIX. VCTIOIb30BaHNE CIICIMATIBHBIX CUMBOJIOB B PETYIISIPHBIX
BEIpaXeHUX. Vcronp3oBanne koMOnHanui madimoHoB. CocTaBieHHE
porpamm.
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Ykazarenu.
JAuHamuueckue
MAaCCHBBI

Vka3zarenu. JluHaMU4e€CKUE MACCUBBI

[Tonstue agpeca. [lonyuenne aapeca. [lonstue ykazarens. Jloctyn k
IIePEMEHHOM 110 yKa3zaTenro. AnpecHas apudmerrka. KoHcTaHTHBIC
yKazaTeld. YKa3aTelu Ha KOHCTaHTY. YKazarelu Ha ykazarenu. [lepegaua
apryMeHTOB B (DYHKIIHIO 10 yKa3aTe/ro. YKa3aTeiab Ha GyHKIHIO. Bei3oB
byHKIMM yepe3 yKaszarelb. JlocTyn K 3jeMeHTaM MaccrBa uepes
ykasareib. [lepemaua MmaccuBoB B (DYHKIIHIO Yepe3 yKa3aTeb.
CocraBieHue nporpamm.
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Yxkazarenu.
JlnHamMuyeckue
MaCCHBBI

Vkazarenu. [[nHaMUYEeCKUE MaCCHUBBI

Brinenenne nunamuueckoit mamsitu. Oneparuu NEW. OcBoOOXIeHNE
nuHamu4deckoit mamstu. Onepanus delete. OqHOMEpHBIC TMHAMHYECKHC
MaccuBbl. MHOroMepHbIe TUHAMUUeCKHe MacCUBBl. CTPOKU KaK MaCCHUBBI
cuMBoJIOB. PaboTa co ctpokamu uepe3 ykazatenu. [lepenada ctpok B
GyHKIHIO 1o yKa3zaTento. MaccuBsl cTpok. [IuHamuueckuii Mmaccus char-
cTpok. JlnHaMu4deckuit MaccuB cTpok tuna String. CocraBiieHue
MPOrPaMM.
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OCHOBHEBIE
KOHCTPYKIIUH U THITBI
JaHHBIX s3bIKa Python

OcHOBHBIE KOHCTPYKIIMH M THIIBI JaHHBIX s3b1Ka Python

CrpykTypa nporpammel Ha s3bike Python. OcHOBHBIE CHHTaKCHYECKHE
ocobennoctH s136ika Python. KoHcospHbIH BBOA/BEIBO AaHHBIX B Python.
dopmarupoBanue BbIBoAa. COCTaBICHNE TPOTPAMM.
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OCHOBHEBIE
KOHCTPYKITUU U TUITBI
JaHHBIX si3bIKa Python

OCHOBHbIE KOHCTPYKIIUU M THITbI JaHHBIX sA3bIka Python

OcHoBHbIe omnepaluu s36ika Python. Apudmernyeckue oneparu.
ApudmeTrndeckre onepaiuu ¢ npucBanBanueM. Omnepanuu cpaBHEHUSI.
Jloruueckue onepanuu. Y cloBHOE (TepHApHOE) BhIpaxkeHue. Onepanuu
pu paboTe ¢ mocneaoBarenbHOCTAMU. [IpHOpHUTETH Onepanuii B S3bIKe
Python. CocTaBnenue mporpamm.
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OCHOBHBIE Ollepaluu
s3bika Python

OcHoBHble onepanuu s3bika Python

OcHoBHbI€ onepatui si3pika Python. Apugmerndeckue onepanuu.
Apudmerndeckre oneparun ¢ nprucBanBanneM. Onepanuu CpaBHEHHUS.
Jlormueckue onepanuu. Y cinoBHoe (TepHapHOE) BhIpaskeHue. Oneparuu
pHu paboTe C MOCIeA0BATENBHOCTAMH. [[pHOpUTETHI Onepalinii B sI3bIKE
Python. CoctaBnenue mporpamm.
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OcHoBHBbIE OTleparu
si3p1ka Python

OcHoBHble onepanuu s3bika Python
Opranu3zanus BeMUciIeHUH B si3bike Python. OcHOBHBIE BU/IBI IIUKJIOB.
KiroueBoe ciioBo pass. YcioBHbIe onepaTopbl. OcOOEHHOCTH pabOTHI C




griciamu B si3bike Python. Berpoennbie yHKIIMY U METOABI AJist PaOOTHI C
gyrcnamMu. Moaynbs math. Matematndeckue GyHkuuu. ['enepanus
ciy4vaifHpix yuceln B Python. Mmonyns random. CUMBOJIbHBIE BBIYUCIICHUS B
Python. [Ipocreitmas rpaduxa B Python. bubnuoreka SymPy.
CocraBieHue nporpamm.
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OCHOBHBIE 00BEKTEI
s3pika Python.
Oynkiuu. Moaynu

OcHoBHbIE 00BEKTHI si3bIKa Python. @yakmu. Moaynu

OcHOBHBIE TUITBI 00BEKTOB s13bIKa Python. Criucku. OCHOBHBIE OTIepalUH
co cruckaMmu. ['eHepaTopbl CIIHCKOB U BhIpaskeHUsA-TeHeparopbl. DyHKuuu
map(), zip(), filter() u reduce(). JlobaBieHue M yaaaeHue 3JIEMEHTOB
cnucka. [louck snementoB B ciiucke. [lepeBopaunBanue u
nepeMenInBaHue crnucka. BeiOop 371eMeHTOB CIIUCKa CIIy4aifHbIM 00pa3oM.
Copruposka cnucka. Koprexxu. OCHOBHbBIE Ollepaliii ¢ KOPTEeKaMHu.
MmuosxectBa. OCHOBHBIE OIIEpalliK CO MHOXKECTBaMU. | eHepaTopbl
MHOkecTB. CioBapu. OCHOBHBIE ONIEpalliU CO CIOBapsMU. [ eHepaTopsl
cnoBapei. Jlnanazonsl. CocTaBieHUE MIPOTPaMM.

15

OCHOBHBIE 00BEKTHI
si3pika Python.
Oynkuuu. Moaynu

OcHoBHBIE 00BEKTHI s13bIKa Python. @yrkiuu. Moaynu

Pabora ¢ pynkmusmu B si3eike Python. Co3manue ¢yakiuu. Beizos
¢dbyukun. [Tepenaya aprymenToB B pyHknuio. HeobOsi3aTenbHbIE
aprymeHThl pyHkiun. [lepeMeHHOe nciio apryMeHToB (yHKIUU. Bo3Bpar
HECKOJIbKUX 3HaYeHu# u3 pyHkiuu. JIsmoma-¢pynkuuu B si3pike Python.
Oyuknuu-reaepaTopsl. JlekopaTops! GyHKIUN. JIOKanbHBIE U TI100AIBHBIC
nepeMeHHble. Broxxennsie pynkuuu. Moaynu Python. MacTpyKIms
import. MaCcTpyKkuus from. CocraBieHne mporpamm.

5.4. CamocrosTenpHas paboTa 00y4aromuxcs

Ne | HaumeHoBaHue pazjena .
CogepxaHue caMOCTOSATEIbHOU PabOThHI
pa3a| JUCUMIUIMHBI U TEMBI
Cucremnslii monxon, |CucTeMHBIN MOAX0/, KPUTHUECKUI aHAINU3 U CUHTE3 UH(POPMALIUH.
kputndeckuii ananus u | MTHdopMaruka 1 mHGOpMaUMOHHbIE TEXHONOTUH. VicTopus pa3BuTus
1 cuHTe3 UH(OPMAIMKU. |BBIYUCIUTENBHON TEXHUKHM M COBPEMEHHBIE THUIIBI KOMIILIOTEPHBIX CHCTEM
Nudopmaruka u N3yuenue marepuana; moAroToBKa K MPakTUYECKUM 3aHATUSIM U
MH(pOpPMallMOHHbIE TECTUPOBAHUIO.
TEXHOJIOTHUH
ITporecchl ¥ METOMBI [Iporeccsl U MeTOABI TOUCKA, cOOpa, 00PaObOTKH, MepeIadl U XpaHEHUS
IIOMCKa, C60pa, I/IH(bOpMaHI/II/I U JaHHBIX
2 00paboTKH, Iepenayu u N3ydenune marepuaiia; moAroToBKa K MPaKTUYECKUM 3aHATUSIM U
XpaHeHus HHpopMaruy | TCCTHPOBAHUIO.
U JaHHBIX
Wudopmaninonnsie cucteMbl 1 nHpopmanroHHas 6e3onacHocTh. ba3oBbie
Hudopmaronnbie MOHITHSI UH)OPMAIIMOHHBIX TEXHOJIOTUH M CUCTEM B OPTaHU3AINH
3 CHCTCMbI 1 N3yuenue matepuana; moAroToBKa K NpakTUYECKUM 3aHATUSAM U
HH(OpMALHOHHaS TECTUPOBAHUIO.
0€301MacHOCTh
ArnmapartHoe ArnmapatHoe o0ecrieueHue KOMITbIOTEPHBIX CUCTEM
4 obecrieueHne N3yuenue matepuana; moAroroBKa K NpakTUYECKUM 3aHATUAM U
KOMIIBIOTEPHBIX CUCTEM | TECTUPOBAHUIO.
[TporpamMmHOe [IporpammHuoe obecrieueHne KOMITBIOTEPHBIX CUCTEM
5 obecrieuenne N3ydenune marepuaiia; moAroToBKa K MPakKTUYECKUM 3aHATUSIM U
KOMIBIOTEPHBIX CUCTEM | TCCTUPOBAHUIO.
Tprmenerme [IpumeHeHne MPUKIATHOTO MPOTPAMMHOTO O0ECTICUSHUS AJIS PEIICHUS
o | mmmoro s e cponenens
IIPOrpaMMHOTO ’

obecrieueHus s

TECTHUPOBAHUIO.




pEeIICHUS ITPAKTUYICCKUX
M MHXKCHCPHBLIX 3a1a4

CTPOUTENHCTBA
OCHOBHBIE OcHOBHbBIEC KOHCTPYKIIUH U oniepanuu si3bika C++
8 KOHCTPYKIIMHU U W3ydenue maTepuaia; MoAroToBKa K JlabopaTopHbIM paboTaM U
onepauuu si3pika C++ | TCCTUPOBAHUIO.
Opranuzanus Opranunzanus Berarciaeuii B C++. CTpyKTypbl ¥ IEpEUUCICHUS
9 Bbiuncienuit B C++. |M3ydyeHue maTepuana; moAroToBka K JiabopaTopHbIM paboTaM 1
CTpyKTYpBI U TECTUPOBAHUIO.
MepEeYUCIICHUS
Oynkmnuu B C++
10 ®ynknun B C++ W3ydeHnue maTepuana; moAroToBKa K JJabopaTOpHBIM paboTaM u
TECTUPOBAHUIO.
Maccusbl. Ctpoku. Peryisipabie BhIpaKeHUs
Maccusbl. CTpokwu. )
11 P W3ydeHnue maTepuaia; MoAroToBKa K JlabopaTopHbIM paboTaM U
€TyIAPHBIE BLIPAKEHUA | pocrynopaniio.
Vkasarenu. VYkazarenu. /[uHamnueckre MacCUBBI
12 JIuHAMHYECKHUE W3yueHnue maTepuana; moAroToBKa K JlabopaTOpHBIM paboTaM 1
MAaCCHUBBI TCCTUPOBAHUIO.
OCHOBHBIE OCHOBHBIE KOHCTPYKIIMHU U TUIIBI JAHHBIX s3bIKa Python
13 | xoncrpykuuu u Tumsr | VI3ydeHne matepuaina; moAroToBKa K J1abOpaTopHbIM paboTaM 1
JaHHBIX s3bIka Python | TCCTUPOBAHHUIO.
o OcHoBHbIE orepanuu sa3bika Python
14 CHOBHHGPOHEpaHHH N3yuenune marepuana; moJAroToBka K 1a00paTopHbIM paboTam U
AsbiKka Python TECTUPOBAHUIO.
OCHOBHBIE 0OBEKTBI OcHoBHbIE 00BEKTHI s3bIKa Python. @yakumu. Moaynu
15 a3pIKka Python. W3ydeHnue maTepuana; moAroToBKa K JlabopaTOpHBIM paboTaM 1

Oynkunn. Moaynu

TECTUPOBAHUIO.




6. MeToauyeckue MaTEepHAJIbI JJI1 CAMOCTOSAITEILHON padoThl 00YyYAOIIMXCS MO AN CIUTIINHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEJACHUE JEKIIMOHHBIX 3aHSITUM, HA KOTOPBIX JTa€TCA
OCHOBHOI CHCTEMaTHU3WPOBAHHBIN MaTepHall, a TAK)Ke MIPAKTHYECKUX U TA0OPATOPHBIX 3aHITHIA,
MIPEANOJIAraroIrX 3aKpeIICHUE U3YYCHHOr0 MaTeprajia U (POpMHPOBAHUE Y 00 yJAFOIIMXCS HEOOXOIUMBIX
3HaHUW, YMEHUM ¥ HaBLIKOB. Kpome TOro, BaXKHEUIIIMM TArloM U3YYEHUS JUCITUTIIIMHBI SBIISIETCS
CaMOCTOSTENIbHAs paboTa 00yJarOIIMXCs C MCIIOIB30BAHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHIA.

B 00beM camocTOsATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUACTCS CIICAYIOIIEE:

— U3yYE€HHE TCOPETUUECKUX BOIIPOCOB 10 BCEM T€MaM JIUCIUILINHBI,

— MOJTOTOBKA K MMPAKTUUYECCKUM 3aHSITHUSM;

— IOJTrOTOBKA K JJa0OPaTOPHBIM 3aHSATHSIM;

— MOJrOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

— IIOJrOTOBKA K 3a4ETYy;

— IOJrOTOBKA K AK3aMEHY.

3a510roM YCIENIHOTO OCBOSHUS AUCIUILINHBI SBISETCS 00s13aTEIBHOE TIOCEIICHUE JICKITUOHHBIX,
MPaKTUYECKHUX U JTa0OPaTOPHBIX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOIbKUX ) 3aHATHHA
MOJKET OCJIOKHHUTh OCBOSHHE pa3/ieoB Kypca. Ha mpakTuueckux u 1ab0paTOpPHBIX 3aHATUSAX MaTepHall,
W3JI0’KEHHBIN Ha JICKLIMX, 3aKPETUISICTCS MPU BHIMOJHEHUU MTPAKTUYECKUX 3aJaHUM.

[IpucTymas Kk U3y4eHUI0 TUCHUILTNHBI, HEOOX0IUMO B TIEPBYIO OUEPEIh O3HAKOMHUTHCS C
conepxanueM PIIJ], a Takyke METOMMYECKMMH YKa3aHUSMU 110 OPTaHU3alUHA CAMOCTOSITEIIBHOW PaOOTHI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHSTHAM CTYJEHTY HEOOXO0IUMO:

— O3HAKOMUTBCS C COOTBETCTBYIOIIEH TEMOW 3aHATHS;

— OCMBICIIUTH KPYT U3y4a€MbIX BOIIPOCOB U JIOTUKY UX PAaCCMOTPEHMUS;

— U3YYUTh PEKOMEHIyeMYIO0 pabodei MporpaMMOi JTUTEPATypPy 1O TaHHOU TEME.

[Ipu moAroTOBKE K MPAKTHYECKUM M JIAOOPATOPHBIM 3aHATHUSAM U B paMKaX CaMOCTOSITEIIbHOM
pabOTHI IO U3YYEHHUIO TUCIUIUIMHBI 00YJaFOIIMMCS HEOOXOMMO:

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMOJIHUTD €T0 C
Y4ETOM PEKOMEHJ0BAaHHOM 0 JAHHOW TeME JINTEPATYPHI;

— MPU CaMOCTOSITEILHOM M3YY€HUU TEOPETUUECKON TEMBI CAeNaTh KOHCIIEKT, UCIIOJIb3Ys
pexoMeHnoBaHHbIe B PIIJ] ncrounuku;

— BBITIOJIHUTH MPAKTUYECKUE 3aJ]aHUS B PAMKax N3y4aeMOU TEMBI;

— OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI IO TeMe, UCTIONb3ys MaTepuaisl DOC;

— IMOJATOTOBUTHCS K IPOBEPOYHOM pabOTe, MPeTyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

— MIOJATOTOBUTHLCS K MPOMEKYTOUHON aTTECTAIUH.

PaboThI, BBITIOIHSIEMbIC HAa TPAKTHUECKUX U J1a00PATOPHBIX 3aHATHUSAX, CIAFOTCS TOJIBKO JUYHO Ha
3aHATHUSAX MPENOoAaBaTeN0, KOTOPBIA BEAET TPYIITy. 3a1aHus, BHINOJHIEMbIE HA KOMITBIOTEPE, CTYJCHTHI
CHayJaJIa MoKa3bIBaIOT TOJIBKO B DJICKTPOHHOM BHJIE B COOTBETCTBYIOIIMX mporpammax MS Word, MS Excel,
MS PowerPoint u ap. I[Ipu He0OX0AMMOCTH, TIPH MPEMOAABATENE TOACIBIBAIOT HIIA UCIIPABJISIOT OITHOKH.
Ecnu Tpebyercst pacrieyaTaTh BBITIOJIHEHHBIC PA0OTHI M CZIaTh X B OYMa)KHOM BHUJIE, MIPEIIOIaBaTEIh
TOBOPHUT 00 ATOM Ha 3aHATHSIX.

Htorom nzydeHus: JUCHUILUIMHBI SIBISETCS YK3aMEH. DK3aMeH MPOBOJAUTCS O pacnucanuio. dopma
MIPOBE/ICHUS 3aHATHSI MOXKET OBITh YCTHAs, MUCbMEHHAS U B 3JIEKTPOHHOM BHUe. CTyIEHTHI, HE MPOIIEIIINE
aTTECTaINIO, JOJDKHBI JIMKBUIUPOBATH 33/I0J)KEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OnleHOYHbIE MATEPHUAJIbI VISl IPOBEIEHUs TEKYIEr0 KOHTPOJIS yCIIeBAeMOCTH U ITPOMEKYTOYHOM
arrecTalMy O0YYAKOIMXCS M0 JMCHUILINHE (MOYJII0)
7.1. TlepeueHb KOMIETEHIINI C YKa3aHUEM ATANOB UX (OPMUPOBAHUS B MPOIIECCE OCBOCHUS TACIIUILTAHBI

Kon u HanmeHoBaHue
Ne KoHTtpomupyemsle pa3iensl TUCHHATIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOI

/T (Momyist) KOMITETEHIIHT CpencTBa

CHCTeMHBIH MOAX0/1, KpUTHUYECKUN aHAIN3 U
1 |cunte3 undpopmarun. Mudopmaruka u
WH(HOPMAIIMOHHBIEC TEXHOJIOTUN

VYK-1.1, OIIK-4.1, OIIK-4.2, [mpakTudeckue 3aJaHus;
VK-1.2 TECTHI




2 Hé) O%GCCH M MCTO/IbI IOHCKa, CO0pa, VK-1.1, YK-1.2, YK-1.6, MPaKTUYECKUE 3a/IaHUS;
00paboTKu, epesaun U XpaHeHHUsI OIIK-4.1, OIIK-4.2 TeCThL
H(GOpMalUU U TaHHBIX
3 HNHpopMalmoHHbIC CHCTEMBI 1 VK-1.1, YK-1.2, OTIK-4.1, |npakThuecKkue 3adaHus;
uH(pOpMaMOHHAsI 0€30ITACHOCTh OIIK-4.2, OIIK-4.3, YK-1.6 |Tectbr
4 ArnmapatHoe o0ecrieueHue KOMITBIOTEPHBIX YK-1.1, OIIK-4.1, OIIK-4.2, |mpakTuyeckue 3aJaHus;
CUCTEM OIIK-4.3, YK-1.2, YK-1.6 |TecThI
5 [Tporpammuoe obecrnieuenne komnboTepHbx | YK-1.1, YK-1.6, OIIK-4.1, |npakTu4ecKue 3a/laHus;
CHCTEM OIIK-4.2, OIIK-4.3, YK-1.2 |TecThl
6 gg;ﬁiﬁgﬁﬁz Hpngﬁ[;?:; Epgil;;fi}g;on VK-1.1, YK-1.2, YK-1.6, MIPaKTUYECKHE 3aTaHMS;
AP P OI1K-4.1, OITK-4.2, OTIK-4.3 | Tectsr
WHKCHEPHBIX 3a]1a4 CTPOUTEIIbCTBA
7 13 YK-1.1, YK-1.2, YK-1.6,
et OIIK-4.1, OITK-4.2, OTIK-4.3
8 OCHOBHBIE KOHCTPYKIIMH U OIIEpalliU SA3bIKa VYK-1.1, YK-1.2, YK-1.6, |naGoparopHbie pabOTHI;
C++ OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecThl
9 Opranu3zanus BeluuciaeHuii B C++. YK-1.1, YK-1.2, YK-1.6, |naGoparopHbie pabOThI;
CTpyKTypbl U IEPEUUCTICHUS OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecTsl
YK-1.2, YK-1.6, OIIK-4.1, |naboparopHbie pabOTHI;
10 | @ysKumn B C+ OIIK-4.2, OIIK-4.3 TECTBI
VYK-1.2, YK-1.6, OIIK-4.1, [maGopatopHbie pabOTHI;
11 |MaccuBsl. CTpoku. PerynspHbie BoIpaKeHUS OIIK-4.2, OIIK-4.3 TeCThL
12 | Viasaremu. Junamudeckue maccussi VK-1.1, YK-1.2, VK-1.6, [maGoparopHbic pabOTHI;
' OIIK-4.1, OIIK-4.2, OIIK-4.3 | TecThl
13 OcHOBHbBIE KOHCTPYKIIUH U TUIIBI JAHHBIX VYK-1.1, YK-1.2, YK-1.6, [mabGoparopHbie pabOTHI;
s3pika Python OIIK-4.1, OIIK-4.2, OITIK-4.3 | TecThI
YK-1.1, YK-1.2, YK-1.6, |naGoparopHbie pabOTHI;
14 [OcHoBHbIe omnepaiuu s3bika Python OITK-4.1, OTIK-4.2, OTTK-4.3 | TecTs!
15 OcHoBHbBIE 00BEKTHI s3bIKa Python. YK-1.1, YK-1.2, YK-1.6, |naGoparopHbie pabOTHI;
Oynkuun. Moaynu OIIK-4.1, OITIK-4.2, OIIK-4.3 | TecThI
16 | YK-1.1, YK-1.2, YK-1.6,
Keamen OITK-4.1, OTIK-4.2, OTTK-4.3

7.2. TunoBble KOHTPOJIbHBIE 33/IaHUSI UJIM UHBIE MaTePUAIIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HE0OXOIUMBIE I OIICHKU 3HAHUH, YMEHHI U HABBIKOB U (WJIM) OTBITa MPO(EeCCHOHAIBHON 1eATeIhHOCTH,
XapaKTePU3YIOMIKUX ITaIbl OPMUPOBAHUS KOMIIETCHIIUN B TIPOIECCE OCBOCHHUSI TUCITUTUINHBI

KomrmuiekT 3aganuii 171 mpoBepKu C(HOPMUPOBAHHOCTH MHIUKATOPOB JOCTHKEHUNH KOMITETEHITHIA
YK-1.1, YK-1.2, YK-1.6, OIIK-4.1, OIIK-4.2, OIIK-4.3

TectoBble U KOHTpOIBbHBIE 3aaanus pazMeriernsl B IMOC Moodle o aapecy:

https://moodle.spbgasu.ru

Kadenpst / Undopmatuku / BAKAJTABPUAT u CIIEHUAJIUTET - xadeapa undpopmatuku /

NudbopmaninoHHbIe TEXHOIOTUN

7.3. Cucrtema OlleHMBaHMsI Pe3yJIbTaTOB 00YUYEHHS MO0 AUCLUIIMHE (MOAYIIIO) [P MPOBEAECHUN TEKYIEro

KOHTPOJISI YCIIEBAEMOCTH




Ouenka
«OTJIMYHOY (3a4YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JTUCLUIUIUHBI, @ TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 32 MIPEAEIIb
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
Y JIOTUYECKHU MPABUIILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

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

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YPOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueli mporpamme
KOMIICTCHITU;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIATh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOIMKHY BBITTOJIHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET XO/I PEIICHHUS 3a/1aY;

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTApHUeM YYeOHON JUCIUTUIMHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl UCIIOTHEHUS 3aaHUI

Ornenka
«XOpOIIOY (3a4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLHUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOM
paboueii mporpaMMoOu Mo TUCHUTIINHE (MOIYIIIO)

YMEHHS:

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

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBUJIBHO M3J1araeT OTBETHI HA BOMIPOCHI, YMEET JIeIaTh 000CHOBaHHbBIE
BBIBO/IBI;

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

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPAKTUYECKUX 3aHATUAX, YIaCTHUE B TPYIMIOBBIX
00CYKIEHUSIX, BEICOKHI YPOBEHB KYJIbTYpPhI UCIIOJIHEHUS 3a/1aHUH;

- cpeIHUl ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueii mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Onenka 3HaHUA:

«yZIOBJIETBOPUTEIILHO - JOCTaTOYHbI MUHUMAJIBHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYypPhl, PEKOMEHAOBAaHHON pabodell mporpaMmoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JeJIaTh BHIBO/IbI O€3 CYILIECTBEHHbIX
O1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIHUAX U HAIIPABICHUAX
10 TUCLUUIUIMHE U 1aBaTh UM OLICHKY;

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

- YMEET 10l PyKOBOJCTBOM IIPENOJABATEINs PEIIAaTh CTaHAAPTHBIE 3aa4n
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIO/IaBaTeNs Ha IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY aJITOPUTMA BBIMOJIHEHUS 3alaHUH

Ornenka 3HAHUS:

«HEYJIOBIICTBOPHUTEIBHO» |- hparMeHTapHbIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINIOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboueil mporpaMmoi 1mo
M CLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaronuxcsi, He0OX0IUMBbIE IJIs OIICHKU 3HAHUM, YMEHHUI U HAaBBIKOB U (WJIM) OMBITA MPOPECCHOHATBHON
JesITeIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCHI Il MPOBEIEHHS TPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

IIpuMepHBIii IepeyeHb BOIIPOCOB:

Paznen 1. IlpumeneHne coBpeMeHHON BBIYUCIUTENbHON TEXHUKH JJ1s1 00€CIeueHus IPOLIECCOB
cbopa, nepegaun, XxpaHeHus: 1 00padoTK HH(OpMaLIUU

1. Undopmaruka. [Ipenmer, 3anaun HHPOPMATHKH, €€ POJIb B PA3BUTUU BHIYUCIUTENbHOM
TEXHHUKH.

2. Ilonstue texnosnoruu. [Ipenmer nabopmanmonHon Texuonoruu. Pazsurue
MH(OPMALIMOHHBIX TEXHOJIOTHI.

3. OcHOBHBIE 3Tallbl Pa3BUTHS BHIYUCIUTEIbHON TEXHUKHU (PyYHOU, MEXaHUYECKUH,
ANEKTPOMEXAHUYECKUH, ITEKTPOHHBIN).

4. Iloxonenus DBM. [Ipunnunst ¢pon Helimana.

5. Dransl pa3BUTHs HHHOPMALIMOHHBIX TEXHOJIOTHH.

6. CoBpeMEHHBIE KJIACCHI BBIYACIUTEIBHBIX CUCTEM.

7. Honstus "nannpie" u "undopmanus”. CroiicTBa nndopmanuu. M3mepenne nupopmanuu.

8. [Tonsitne nadopmarmonHoi TexHosoruu. CocTaBisronye HHHOPMAITMOHHONW TEXHOJIOTHH.

9. lNonsitue nunpopmannonnoit cucrems! (MC). Dramnsl pazButrs HHOOPMALMOHHBIX CHCTEM.
Crpykrypa u kiaccupukauyu HHPOPMAIIUOHHBIX CUCTEM.

10. MonenupoBanue HHGOPMAITMOHHONW CHCTEMBI OpraHU3alMH. DJICKTPOHHBIN O]uC.




11. O6ecneunBaromue noacuctemsl MC: TexHuueckoe, MHPOPMAIMOHHOE 00SCIICUCHHUE | JIp.
KopnopaTtuBHbie HHGOPMAITMOHHBIE CHCTEMEI.

12. Obecneuenne nHhopMannoHHON Oe30macHOCTH. OpraHnu3aluOHHO-TIPABOBEIE U
HOPMATHUBHBIC ACTIEKTHI.

13. HocuTenu 1aHHBIX U ONEpaliiy C JaHHBIMH.

14. KonupoBanue nanabix. CTpyKTYphI JaHHBIX. EAMHAIIBI IpECTaBICHUS, H3MEPECHUS U
XPaHEHUs JaHHBIX.

15. Cucremsl cuncnenus. [lepeBoibl B pa3TUYHBIE CHCTEMbI CUYUCIICHUS.

16. IlpencrapiieHre NENbIX U BEIIECTBEHHBIX yncell. KonupoBanue rpadudeckoil U TEKCTOBOU
uH(pOpMaIUH.

17. TaGnuibl ICTHHHOCTH JIOTUYECKUX (DYHKITUH.

18. ®aiinoBbie CUCTEMBI.

19. CuctemMHBIH MOIX0]] K 00eCIeueHUI0 HH(OPMAIIHOHHONW 0€30ITaCHOCTH.

20. BHyTpeHHee yCTpONCTBO U MPUHITUIIBI PAOOTHI BBIYUCIUTEIBHBIX CHCTEM.

21. bazoBoe u nepudepuitHoe 000pyI0BaHHUE.

22. Kareropuu mporpaMMHOTO 0OeCTieYeHUsI KOMIIBIOTEPHBIX cucTeM. [IpaBoBOE perynupoBaHue
0.

23. UHdpopManroOHHbBIC MOJICN 00BEKTOB B CTpouTeNIbcTBE. BIM- TexHOIOMN.

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

25. ObecnieunBaroniue moacucreMsl C: TexHudeckoe, HHPOPMAITMOHHOE 00ECIICUYCHHE U JIp.
KopnoparuHbie HHPOPMAITMOHHBIC CHCTEMBI.

26. O6ecnieuenue nHGOpPMaAIMOHHOM Oe30macHoCcTH. OpraHu3almoOHHO-TIPABOBBIE 1 HOPMATHBHbBIC
ACIIeKTBHI.

27. HocuTenu MaHHBIX M ONIepalluy C JaHHBIMH.

28. KonupoBanue ganHbix. CTpyKTYphl TaHHBIX. EMWHULIBI TTpEeICTaBIICHHS, U3MEPCHUS U XpaHCHUS
JTAHHBIX.

29. Cuctemsl cuncieHus. [lepeBobl B pa3audHbIe CHCTEMBI CYMCIICHHS.

30. IIpencraBiieHue MENbIX U BEIIECTBEHHBIX Kcell. KoaupoBanue rpaduueckoi 1 TEKCTOBOM
uHpopmanuu.

31. TaGnuilbl HICTUHHOCTH JIOTUYECKHUX (DYHKITUH.

32. ®ailyioBbI€ CUCTEMBI.

33. CuctemMHBIN TOIX0] K 00ecrieueHn 0 HH(HOPMAIIMOHHON OE30IMaCHOCTH.

34. BHyTpeHHee YyCTPOICTBO U MIPUHIIUIIBI pAOOTHI BEHIYUCIUTENBHBIX CUCTEM.

35. bazoBoe u nepudepuiiHoe 000pyI0BaHHE.

36. Kateropuu mporpaMMHOT0 o0ecreueHus] KOMIbIOTEPHBIX cucTeM. [IpaBoBoe perynupoBaHue
[10.

37. udopmarimoHHbie MOJIEH 00BEKTOB B cTpouTelbeTBe. BIM- Texnomorum.

38. CTpyKTypa CUCTEM aBTOMaTHU3WPOBAHHOTO MPOEKTUPOBAHNS, OCHOBHBIC TPUHIIUITBI HX
MPOEKTUPOBAHHUS.

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

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

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

3. OcHoBHBIE onepaTopsl si3bika C++. Paznudnbie criocoObl OpraHu3anuu CTPYKTYPBI
porpaMMbI Ha si3b1ke C++.

4. NupexTussl s3bika C++. bubnmoreunsie npoctpancTBa nMeH. CoOOCTBEHHBIE POCTPAHCTBA
UMEH.

5. Yrpasnstonmye mocieoBaTelIbHOCTH si3bika C++. Mcronp30BaHne KOMMEHTAPHUER.

6. OcHOBHBIE KOHCTPYKIUH s13b1ka C++. Unentudukaropsr. [lepemennsie. KoHCTaHTHL
OO6bsBienne nepeMeHHbIX. Onpesenenne NepeMeHHbIX.

7. Tunmzanus nassbiX. [IpocTeie Tvnbl faHHBIX. COCTaBHBIE TUIIBI JAHHBIX. BCTpOEHHBIE TUIIBI
naHHbIX. [lonb30BaTenbCKUe TUMBI JAHHBIX.

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

9. Tunuzanus 1aHHBIX. SIBHBIE U HEBHbIE O0OBABIECHUS TUIOB. JIOorMueckuii BEIBOJ THIIA.



10. Tunuzanus ganabix. KonTpoas Tunos. CTaTH4eCKUi KOHTPOJIb TUIIOB. J(MHaMU4ecKuit
KOHTPOJIb TUIIOB.

11. Cuctemsl Tunuzanuu AaHHbiX. Cratuueckas Tunuzanus. J{uHaMmuueckast THIIM3aLus.
Knaccudukanus s36IK0B TPOrpaMMUPOBAHHUS 110 YPOBHIO THUITH3AIIHU.

12. OcHOBHBIE TUIIBI TaHHBIX si3bIKa C++. Mepapxus TUNIOB JaHHBIX s3bika C++.

13. TIpeoOpa3zoBaHue TUIIOB JaHHBIX B s3bike C++. HesiBHOE TpeoOpa3oBaHUe THUIIOB.
Pa3noBugHOCTH HESIBHBIX NTpeoOpa3oBaHuil THIIOB. COBMECTUMOCTH THIIOB.

14. OcuoBHbIe onepanuu si3pika C++. ApudmMerndeckue u Jorudeckue onepanuu. Onepanun
OTHOILICHUS.

15. OcuoBHebIe onepanuu si3pika C++. YHapHbIe apudmerndeckue onepamnun. TepHapHas
ycioBHas onepanus. [Ipuopurers onepanuii sizpika C++.

16. OcHoBHbIe onepanuu sa3bika C++. Onepaiiust BCTaBKU JaHHBIX B MOTOK. Onepanus
M3BJICUCHHUS IaHHBIX U3 TIOTOKA. KackanupoBanue onepanuii BBoaa-BbiBoja. @opMaTupoBaHue BBOJIa-
BBIBOJIA.

17. Opranu3anus BBIYUCICHUN C ITOMOIIBIO ITUKJIOB. Pa3HOBUIHOCTH LUKJIIOB B si3blke C++.
Opranuzanus 0eCKOHEYHOTo NUKIIA. [[puHYyIMTEeThbHOS OKOHYAHHUE ITHKIIA.

18. Opranu3anus BBIYUCICHUN C ITOMOIIBIO BeTBICHUM. BioxeHHbie BeTBieHNsa. COBMECTHOE
UCTIOJIb30BaHUE IIUKIJIOB U BeTBICHU. JlepeBo BeTBiieHuid. Omnepartop switch.

19. CTpyKTyphl Kak crioco0d 00beIMHEHUS TaHHBIX pa3Horo Tuma. OOBIBICHUE CTPYKTYPHI.
OO0bsiBNIEHNE CTPYKTYPHOUM TIEPEMEHHOM.

20. CTpyKTypBI KaK CIIocO0 CO3J1aHus MOJIb30BATEIBCKUX TUIIOB JaHHBIX. JJOCTYI K MOJIsM
CTPYKTYpHOI nepemMeHHol. Hunnanu3amnus nojiei CTpykTypHoOil nepemeHHon. Onepanuu co
CTPYKTYpPHBIMU [I€PEMEHHBIMHU.

21. Ilepeuncnenus Kak cnoco0 CO3/1aHUA MOJIb30BATEIbCKUX TUIIOB JaHHBIX. OObsBICHUE
nepevuciseMoro Tuna qanueix. Co3ganue nepeMeHHbIX nepeyucisgeMoro Tuna. OcobeHHOCTH onepaiuii ¢
MEePEMEHHBIMH [IEPEUNCISIEMBIX TUIIOB.

22. ®ynkuuu B C++. O0wsaBnenue pynkuuu. Onpenenenue GyHKuu. Bei3oB GyHKINN.
[TonkmtoueHue GyHKIMH, PACIIONOKEHHON B OTAebHOM daiine. [lonp3oBaTenbekue u 6MOIMOTeUHbIE
GyHKIIHH.

23. ®ynkuuu B C++. [lepegaua aprymMeHTOB B (yHKIUIO IO 3HaYEHUIO. BO3Bpart 3HaueHus u3
dbyukun. Oneparop return. BrnoskeHHble QyHKITHH.

24. @ynkuuu B C++. [lepenaua apryMeHTOB B (PyHKITUIO TIO CChLITKE. BO3BpaT HECKOIBKUX
3HaueHUH U3 PYHKIIMH C TOMOIIBIO CCBIJIOK.

25. ®ynkuuu B C++. Ileperpyska ¢yHkuuii. PekypcuBHbIe BBI30BH QyHKIHH. BeTpanBaembie
(inline) pyHKIIMHU. APTyMEHTHI 110 YMOT4aHui0. KOHCTaHTHBIE apryMeHThI (DYHKITHH.

26. ®ynkuuu B C++. O61acTh BUAUMOCTH U KJIACC MaMATH NepeMeHHbIX. JIokanbHbIe
nepeMmeHHble. [ moOanpHbIe epeMeHHble. CTaTuyeckue JIoKaiabHble iepeMeHHble. KOHGIUKT nMeH
TJI00ANBHBIX U JIOKATHHBIX IEPEMEHHBIX.

27. JIamOna-oipaskenus B C++. OCHOBHBIE YacTH JIsiMO/1a-BbIpakeHUs. Bbi3oB nsimO1a-
BBIpKEHUSI.

3axBar MepPEeMEHHBIX B JISIMO1a-BBIPAKEHUSX.

28. JIamOna-Boipaxkenus: B C++. OCHOBHBIE YacTH JsiMO1a-BbIpaxkeHus. Vcrnonbp3oBaHme
CTaTMUYECKUX MEePEMEHHBIX B JIAMOa-BhIpasKeHUAX. BroskeHHbIe TIMO/1a-BhIpaKEHUSI.

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

30. MaccuB Kak CTpYKTypa JUIsl XpaHEHUs JaHHBIX OAHOTrO0 TUia. OJJHOMEPHbIE MACCHUBBI.
OOmbsBrienne maccuBa. OnpeneneHue maccupa. Muumanusamnust MaccuBa. JJoCTym K JieMEHTaM MacCHBa.

31. MaccuB Kak CTpYKTypa Uil XpaHEHUs JaHHBIX OJHOTO TUIa. MHOTOMEpHbIE MACCHUBBI.
OOmbsBienne maccuBa. Onpenenenue maccupa. Maunmanu3anus maccua. JOCTyI K 2JIeMEHTaM MacCUBa.

32. MaccuB Kak CTpYKTypa JUIsl XpaHEHUs JaHHBIX OJHOTO0 TUIa. Pa3HOBUAHOCTH MAaCCUBOB.
MaccuBsl CTPYKTYPHBIX ITepeMeHHbIX. [lepenaua MacCuBOB B (h)yHKITHIO.

33. CTpokH KakK pa3HOBUIHOCTH MacCHBOB. OCOOCHHOCTH CUMTBIBaHUS CTPOoK B C++. MeTosl
get() u getline(). KomupoBaHue, KOHKaTeHaIMs ¥ CpaBHEHUE CTPOK. MacCHUBHI CTPOK.

34. Perynsipubie BolpaxeHus B C++. OCHOBHbIE MeTacCUMBOJIbI. CrielIUaaIbHbIE CUMBOJIBI.
OcHoBHbIe QYHKIUH JIJIs TOMCKA (hparMEeHTOB CTPOK.

35. OcHoBHble TuIibl 1aHHBIX B Python. IlpoBepka tTuna nanusix. [IpeoGpazoBanue TUoB
JTAHHBIX.



36. [lepemennbie. UmeHoBaHue nepemMeHHbIX. [IpricBauBanne 3HaUeHUI IEPEMEHHBIM. Y JaJIeHHE
MEePEMEHHBIX.

37. Onepatopsl. MaremaTtnueckue oneparopsl. JlBouuHslie onepaTtopbl. OnepaTopsl
npucBanBaHus. [I[pHOpUTET BEINOTHEHUS ONIEPATOPOB.

38. Onepatopsl cpaBHeHUsA. OnepaTop BeTBieHus if...else.

39. Huxku for. [{uxi while.

40. IIpunynutenbHOe OKOHYaHKE IUKIa. Oneparop continue. Omnepartop break.

41. BerpoeHHbie (DYHKIIMU U METOMABI JJIsE PAOOTHI C YUCIIAMHU.

42. I'enepanust caydaitHbx uncen. Moayns random.

43. OyHKIHMHA U METOBI JUIs paboThI co cTpokamu. Mertox format().

44, ®opMaTHpOBaHHBIN BBOJI/BBIBOJI JIAHHBIX.

45. Cnucku. Coznanue cnrcka. Onepaiuu Hajl CIUCKaMHu.

46. MHOroMepHbIe cricku. ITepeOop 3J1eMEHTOB CITHCKa.

47. I'enepatopsl CIIUCKOB U BBIPAXKEHUS-TEHEPATOPHI.

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

49. Koprexu.

50. MHuoxecTBa.

51. CnoBapu.

7.4.2. llpakTryeckue 3aJanus sl TPOBEICHUS POMEKYTOYHON aTTECTAIMU 00YUaIOIUXCs
[IpakTrueckue 3aganus Uil MPOBEICHUS MPOMEXKYTOUHON aTrTecTanuu pasmeniens B D11OC
Moodle o aapecyhttps://moodle.spbgasu.ru
Kadenpsl / Undopmatuku / BAKAJTABPUAT u CIIELIMAJIUTET - kadenpa uadpopmaTuku /
NubopmanmoHHbIC TEXHOJIOTHH

7.4.3. IlpumMepHbIe TEMBI KypcoBO paboThI (poekTa) (Ipyu HaTHYUH)
KypcoBbie paboTs! (ITPOEKThI) yIEOHBIM IJIAHOM HE MPETyCMOTPEHBI

7.5. MeTtonuyeckue MaTepualibl, ONpeaeISIoue Ipoleaypbl OLICHUBAHNUS 3HAHUN, YMEHU, HABBIKOB U
(unu) omnbiTa MPO(heCCUOHATBHON JeSTeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIIETSHIIHIA

[Ipouienypa npoBeaeHUs TPOMEKYTOUHOM aTTeCTAIllMU U TEKYIIIETO KOHTPOJIS YCIIEBaeMOCTH
perJaMeHTUPYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OMPEAEIISIONINM HOPSA0K OpraHUu3aluu 1
MPOBEJICHUS TEKYIIEr0 KOHTPOJIIS YCIIEBAEMOCTH U MIPOMEKYTOUYHOM aTTeCTaIllui 00yJaroIInXCsl.

[Ipouenypa oneHuBanust GOPMUPOBAHUS KOMITETEHITUI MPU TPOBEJCHUH TEKYIIETO KOHTPOJIS
npuBeneHa B 1. 7.2. TUMoOBbIe KOHTPOJBHBIC 33a/IJaHUS WIIM UHBIE MaTepUalbl TEKYIEro KOHTPOJIS
MPUBEJEHBI B 1. 7.3.

[TpomexyTouHas aTTecTanus 1Mo AUCHUIUITMHE TPOBOAUTCA B (hopme 3aueTa (cemecTp 1) u ax3ameHa
(cemecTp 2). 3aueT U 9K3aMeH MPOBOAATCA B (hOpME MPAKTUIECKOTO KOHTPOJIBHOTO 3aJaHUS U
co0ece0BaHus.

7.6. Kputepuu onieHrBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPH MIPOBEICHUH MPOMEKYTOUHON
aTTecTaluu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kprepum Ornenka OueHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH [ OneHKa «XOpomo» O1leHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsSI U HaBbIKU He | 0a30BbIe CTPYKTYPHI | CHCTEMHbIE. YMEHHUSI | apryMEHTUPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 33/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTUBHOCTD
MPAKTUYECKOrO | IPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIUPYEMOTO | 3HAHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -II0JTHOE TIOHUMaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHH, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHATH CBSA3b | paMKax 00CYXKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA JIOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPHH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U nocleI0BaTeNbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBWJILHO BBITTOJTHUII
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/IaHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJINYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aJITaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUYCCKHEC 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JUTSI BBLIOOpA METOUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJTHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He momyckaet ommbok
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUS | BBINOJHEHUS 3a/1aHUM.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlieHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINH, 3aKPEIICHHBIX 3a
JTUCIUTIINHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABIICHHBIX OIICHOK 10 OTJICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUs, YMEHHS, BJIa/ICHHEC HaBbIKAMU ).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHISCKOS HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlLIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHee apru(METHISCKOS HAaXOIUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIACTCS, €CIU CpEIHEE apu(METHIESCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OreHKa «HEYIOBJIETBOPUTEIILHOY/ «HE 3a4TEHO» BBICTABIISIETCSA, €CIIM Cpe/iHee apru(pmMeTniecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.




8. YueOHO-MeTOAMUYECKOE M MATEPUATBLHO-TEXHHYECKOE o0ecneuyeHue TUCIHIJIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JIOTIOJHUTEILHOM JIUTEPATYPhl, HEOOXOIUMOM 1T OCBOSCHUS JTUCITATIITUHBI

(Moyist)
. KonunuectBo
No ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
n/n y4e0HO-METOIUIECKON JTUTePATyPhI PK3EMILIADOB/SCKTD
oHHbIN angpec ObC
OcHoBHas JIuTEpPaTYpa
1 CogeroB b. 4., Ilexanosckuii B. B., MHbopMannoHHbIe TEXHOJIOTHH: https://e.lanbook.com
teopernyeckue ocHoBbl, CankT-IletepOypr: Jlaus, 2021 /book/167404
Cyzu P. A., SI3b1k mporpamMmmupoBaHust Pythonv, Mockaa: I/IHTe]:lHeT- https://Www.iprbooks
2 | Yuusepcurer Mudopmarnmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap
hop.ru/97589.html
Menua, 2020
Koctiok A. B., bo6onen C. A., ®nerontoB A. B., Uepnsix A. K., .
. https://e.lanbook.com
3 | Muadopmanmronnsie TexHoaoruu. ba3zoseiit kype, Cankt-IletepOypr: Jlans, Ihook
2021 00k/180821
JonoHUTeIbLHAS JUTEPATYpPa
—— . .
bykyHoB C: B., OcHoBbl NpOrpaMMUPOBAHHS Ha A3bIKE C++, Cankr http://www.iprbooksh
1 [IletepOypr: Cankr-IlerepOyprckuii rocy1apcTBEHHBIA apXUTEKTYPHO- oD ru/63631.html
crpoutenbHblil yHuBepcurer, 9bC ACB, 2015 P- '
BoakoB A. A., Ilerposa C. H., 'un30ypr A. B., iBanoB H. A., Knamanos .
K., KonukoB A. U., Hukutuna C. B., [ToctHoB K. B., Boakos A. A., IlerpoBa ) .
| http://Imvww.iprbooksh
2 |C. H., UudopmanrioHHbIe CUCTEMBI U TEXHOJIOTUU B CTPOUTENHCTBE, MOCKBa:
. o . op.ru/40193.html
MocCKOBCKHUI TOCY1apCTBEHHBbIN cTpouTenbHbIi yHuBepcuret, 9bC ACB,
2015
http://www.iprbooksh
3 |Huxudopos C. H., UadopmaTuka. Yacts 2, , 2016 0p.1u/74383.htm
http://www.iprbooksh
4 |Hukudopos C. H., Undopmatuka ais | kypca. Hacts 1, , 2011 0p.ru/19001. html
5 bykynog C. B., bykynoa O. B., OCHOBbI TpOrpaMMHPOBaHUs Ha S3bIKE http://ntb.spbgasu.ru/
Python, Cankr-ITerepoypr: CII6IACY, 2019 elib/01173/
Konnakos H. C., OcHOBBI YNCIIEHHBIX METOJI0B, MOCKBa: MOCKOBCKHIA http://www.iprbooksh
6 o
rYMaHUTApHbIA yHuBepcureT, 2014 0p.ru/39690.html
Barep b. 1., LII/ICJ:I’eHHBIe METO/BI, CaHKT-HeTep§ypr: Cankr-IlerepOyprekuit https://www.iprbooks
7 |rocynmapCTBEHHBIN apXUTEKTypHO-CTpouTenbHbIN YyHUBEpcuTeT, D6C ACB, h html
2017 0p.ru/78584.htm
8 Huxudopos C. H., Undopmaruka. Yacts 3. [lpuknanxoe http://www.iprbooksh
nporpamMMupoBanue, , 2016 op.ru/74384.html
9 Huxudopor C. H., Metoas! 3ammtsl nadopmanuu. [lludpopanre naHHbIX, https://e.lanbook.com

Cankr-IlerepOypr: Jlanp, 2022

/book/206285

Obyuaromuecs u3 yucia uHBaIU0B 1 ul ¢ OB3 o0ecnieunBaroTCs meyaTHBIMU U (UJITHN)
AEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamMu B popMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX
3J10POBB.

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

HaumenoBanue pecypca cetn «/IHTEpHET»

DJIEKTPOHHBIN aJpec pecypca

Cucrema aucranironHoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaHBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPAaBOYHLIX CUCTEM

Hanmenosanue

DIIEKTPOHHBIN aJpec pecypca

WNndpopmannonno-npasosas cucrema Koncynabrant

\\law.lan.spbgasu.ru\Consultant
Plus ADM




O6pazoBarenpHbie HHTEpHET-pecypchl CITOIACY

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

EnunbIii 55eKTpOHHBIN pecype yaeOHO-METOIUUECKON JTUTEPATYPHI

www.spbgasu.ru

CIIGI'ACY
Poccutickast rocyapcTBeHHas OMOIMOTEKA WWW.Isl.ru
DeKTpOHHO0-0MOIMoTeuHas cucreMa usgarenscrsa " IPRsmart” http://www.iprbookshop.ru/

DnektpoHHas oubnuorexa Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p

lus/
DIeKTPOHHO-6MOIHOTeHas cucTeMa u3atenbera "FOPANT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTeUHAs CUCTeMa u3aarenbersa "Jlanp" https://e.lanbook.com/

denepanbHbIil 0O0pa3zoBaTenbHbIN opTan "EquHoe 0KHO JocTyma K

o0pasoBaresbHBIM pecypcam”

http://window.edu.ru

8.4. Ilepedenp H(MOPMAMOHHBIX TEXHOJIOTHH, UCMOJIE3YEMBIX TIPH OCYIIECTBICHUU 00Pa30BaTEIHLHOTO
mpolecca 1o AUCIUILINHE, BKIII0Yas IEPEeYCHb JIUIIEH3MOHHOTO U CBOOOIHO pacIpOCTPaHIEMOTO

MPOrPaMMHOTO O0ecTICUeHus

HaumenoBaunue

Cnoco0 pacrpocTpaHeHHs
(JTIIEH3MOHHOE WJTH CBOOOTHO
pacrpocTpaHseMoe)

Python Bepcus 3.7.6386.10

CB00OOHO pacpoCcTpaHsIeMOe

LibreOffice

CB00OOTHO pacpoCTpaHIeMOe

PyCharm Community

CB00OOHO pacpoCcTpaHsIeMOe

Apache NetBeans

CB00OOTHO pacpoCTpaHIeMOe

8.5. MarepuanbHO-TeXHUYECKOE 00ecIIeueHUe TUCIIUITIIMHbI
CBezieHHst 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMENICHUH JIJIsl CAMOCTOSTEIBHOMN paboThI

HaumenoBanue yueOHBIX ayIUTOPUI 1
MIOMEIICHUH JIJIsl CAMOCTOSATEIBHOM paboThI

OcHaIIEHHOCTh 000PYAOBAaHUEM U TCXHHUYESCKUMU
cpelcTBaMu OOyueHuUs

47. YueOHble ayTUTOPUU TSl TIPOBEACHUS
MPaKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHMUS (BBITIOJTHEHHS KyPCOBBIX padboT),
TPYMIOBBIX U WHAUBUAYAIBHBIX KOHCYIbTAIIHH,
TEKYILEro KOHTPOJISI U IPOMEKYTOUHOU
aTTecTaluu

VYuebHas ayuTOpUs 1)1 IPOBEICHHS TPAKTUYECKUX
3aHATHUH, KypCOBOTO MPOEKTUPOBAHUS (BBIIOIHEHUS
KypPCOBBIX pa0oT), IPYNIOBBIX U MHAWBUIYAIBHBIX
KOHCYJIbTAINH, TEKYILIEr0 KOHTPOJIS U
IIPOMEXYTOUHOM aTTECTAllMM — KOMIUIEKT
MYJIbTUMEIMHHOT0 000py10BaHus (TIEPCOHATBHBIN
KOMIIBIOTEP, MYJIbTUMEUIHBIA TIPOEKTOP, IKPaH,
ayJIuocucTeMa), 10CKa MapKepHas Oenasi sManeBas,
KOMILJIEKT y4eOHOI MeOent, MOAKIIoUeHHE K
kommnbroTepHolt cetu CIIOI'ACY, Beixoq B IHTepHeT.

47. KoMnbproTEpHBIN Ki1acce

Pabouue mecra c 1K (cTon KOMIIBIOTEPHBIH,
CHUCTEMHBIN OJIOK, MOHUTOP, KJIABHATYpPa, MBIIIb), CTOJ
pabounii, MOJKIIIOUEHUE K KOMIIBIOTEPHOI ceTn
CIIoI’ACY, Beixog B Internet.

47. IlomenieHust 1y1si CAMOCTOSATEIBLHON pabOTHI

[Tomenenue 17151 CaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a1 6ubnuoreku, ayn. 217): [IK-23 mr., B
T.9. 1 mt.- [IK mms ur ¢ OB3 (cuctemHbIif 010K,
MOHMTOP, KJIaBUATypa, MbIIIIb) C TOJKIIOYEHHUEM K
cetn «MHTEepHET» 1 00OecriedyeHreM JOCTyma B
ANIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIbHYIO
cpeny CIIGI'ACY.




47. YaeOHbIC ayTUTOPUU JIJISl TIPOBEACHUS
JICKIIMOHHBIX 3aHATUH

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

st uaBanmunoB u i ¢ OB3 obecreynBaroTCs CrieIUaIbHBIC YCIIOBUS JJIS TTOJTYICHUS
00pa30BaHMs B COOTBETCTBHUHU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JJOKYMEHTOB.
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