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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JuciuninmHa «O0beKTHO-OPHEHTHPOBaHHOe mporpamvupoBanue / Object-Oriented
Programming» o0ecneunBaer ¢opMHUpoOBaHHe C/IeJyIOIUX KOMIIETEHIUH C Yy4YéToM
HH/UKAaTOPOB UX JAOCTIKeHUs

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TKC-4 CriocoOGHOCTh yTpaB/siTh IPOEKTaMH B 00J1aCTH
MH(OPMAIMOHHBIX TEXHOJIOTHH, 0becrieurBast
BBITTOJIHEHUE BCeX 3TarloB [POeKTa B paMKax
YTBEPKEeHHBIX [TapaMeTpPOB

[TKC-4.1, ITKC-4.2

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3HaTtb 6a30BbIe 371eMeHThI
KoH(Urypaiuu UHQOpMalMOHHOM
CUCTeMbI B 00BEKTHO-
OpPUEHTHPOBaHHOM
NIpOrpaMMHPOBaHHUH.

¥Ywmets nipumensats OOIT gis
yripasJieHus rpoekramu UT,
obecrieurBasi BLIIOJIHEHKE 3TAroB B
paMKax rapameTpoB.

BnapeTs HaBbIKaMU NIPOEKTUPOBAHKS
v peanu3anuu KoH@urypauui UC c
rcnoJib3osaHueM npuHuunos OOIL.
3HaTh 0a30Bble 3/1eMeHTbI
KoH(Urypaiuu UHQOpMaIiMoHHOM
CUCTeMbI U UX UJleHTU(HKALMIO B
COOTBETCTBUHM C ITPOEKTHBIM IJIaHOM.
CrniocobHOCTb WIeHTUGULIMPOBATh | YMeThb U/leHTU(ULIMPOBaTh 3/1eMEeHTbI

3HaTh 0a30BbIE 3/IEMEHThI
I[KC-4.1 KOH(Urypauuu uH(opMaLiiOHHOU
CUCTEMbI

6a3oBble 37IeMeHThI KoH¢urypaumu VIC Ha ocHOBe
ITKC-4.2 KOH(Uryparnuy MHGOPMAaLMOHHOHN | IPOEKTHOTO I/1aHa B 00BEKTHO-
CUCTeMBI B COOTBETCTBUM C OPUEHTUPOBAHHOM
IIPOEKTHBIM I1JIAHOM IIPOrpaMMUPOBaHUU.

BaaaeTs MeTO/laMy aHaM3a U
UieHTUUKALMKA KOMIOHEHTOB VIC
JUIst 00ecIieueHrs: COOTBETCTBUS
TIPOEKTHBIM ITapaMeTpaMm.

2 MecTo pauciMIuIMHbI B cTpyKType OOII

W3yuenne gucturimabl «OObeKTHO-OpHEHTHPOBaHHOe TiporpammupoBanue / Object-
Oriented  Programming»  6asupyeTcs Ha  pe3y/jbTaTaXx  OCBOEHHUsS  CJIeAYIOIIUX
JUCLIUTUIMH/TIPAKTHK: «IIporpaMmmupoBaHue Ha si3bike BbICOKOT0 ypoBHs / Programming in High-
Level Languages»

ducuunivHa siBsieTcs NpelecTBYOLel A/ AUCLIUILTMH/TIPaKTUK:



3 O0BeM AUCIUIIIMHbI

O0beM AUCLMIIHHBI cocTaBisieT — 3 3ET

TpyA0eMKOCTb B aKajeMHUYeCKHUX Yyacax
. OpuH akageMUueCcKHU yac COOTBETCTBYET 45
Bup yueOHO# padoThI ©n A y
MHHYTaM aCTPOHOMHYECKOT0 Yaca)
Bcero Cemectp Ne 5
OO6111ast TPYA0EMKOCTb AUCLUITUHBI 108 108
AyaUTOPHBIE 3aHATHS, B TOM YHCJIE; 45 45
JIEKITUU 15 15
nabopaTopHbIe pabOThI 30 30
MPaKTUYeCKUe/CeMUHAPCKUe 3aHSITHUS 0 0
CamocrosTenbHas paborta (B T.u. 36 36
KYpPCOBO€ MPOEKTUPOBAHUE)
Tpy10eMKOCTb TIPOMEXKYTOUHOMN 27 27
arTecTalnuun
Bu npome)xyTO4YHOM aTTecTaluu
(MTOrOBOr0O KOHTPOJIS TIO UCLIUTLIMHE) JK3aMeH JK3aMeH
4 CTpyKTypa U cojepKaHue JUCLUII/INHbI
4.1 CBoHbIe JaHHBIE 110 COAEPKaHUIO AUCLIUII/INHBI
Cemectp Ne 5
Bujbl KOHTaKTHOH pabdoThI
I Bt T 1 A
n/n b uﬁz UITHHBI Ne Ko, Ne Kon. No Kon. No Ko, KOH);monﬂ
Aucd - UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1. Benenue B
00BEKTHO- .
Y CTHBIM
1 OpPUEHTUPOBAHHOE 1 1 5 5
onpoc
MIpOrpaMMUPOBaHU
e (OOI)
2 2. Knaccel u ’ 1 1 4 YcTHbIN
00BEKThI orpoc
3 3.KoHCTpYKTOpHI U 3 1 2 6 YcTHbIM
JeCTPYKTOPbI onpoc
4 4. HacnenoBanue 4 1 2 6 3 5 YcTHBIN
onpoc
5 5. IlTomimopdrzm 5 1 4 5 YcTHbIit
orpoc
6. AGcTpakius 1 .
6 abCcTpakTHbIE 6 2 3 4 YCTHIH
orpoc
KJ/1aCChbI
7. IHKancyisuuys Y eTHBL
7 Y MOAU(UKATOPHI 7 2 5 5
ornpoc
Jocryra
8. CraTnueckue
8 YJjiIeHbl 1 8 by 4 6 4 5 YcTHBIN
BJ/IO’KeHHbIe oripoc
KJ/1aCChbl
9 9. O6paboTka 9 2 5 4 1 5 YcTHbIi
WCK/TFOUEHUH B orpoc




0011

10. ITab0HbBI
10 MPOEKTUPOBAaHUS B 10 2 6 6
oor1nl

Y CTHBII
orpoc

IIpomesxyTounas
arrecrauus

27 OK3aMeH

Bcero 15 30

63

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 5

Ne Tema Kpartkoe copep:xanue
1 1. Beegenue B 00bekTHO- | OcHoBHBIe MoHATHS OOI1, TapagurMel
OpHEeHTHPOBaHHOE rporpammupoBanus, npeumyiectsa OOIT asis
rporpaMMupoBaHue uHpopmanmonHsix cuctem (MC), 0630p si3pikoB OOIT
(O0IT) (C++, Java, Python).

2 2. Kiaccel ¥ 00BEKThI OnpeziesieHre KIacCOB, CO3/laHHe 0OBEKTOB,
aTpuOyThI U METO/bI, UHKATICY/ISILIUS JAHHBIX B
KoHTeKcTe KoHburypauu VC.

3 3.KOHCTpYKTOpEBI U Vuntmanu3anys 00beKTOB, KOHCTPYKTOPBI 110

JeCTPYKTOPBI YMOJ/TYaHHIO Y C IapaMeTpaMy, yIipaB/ieHHe
JKU3HEHHBIM 1IUKJIOM 00beKTOB B 1poekTax UT.

4 4. HacnegoBaHue Vepapxuu K/1accoB, 6a30Bble U MPOU3BOHbIE K/IACCHI,
repeornpe/iesieHue MeTOI0B, IPUMEHEeHNE B
Mo/y/IbHOM KoHpurypauuu VC.

5 5. [Tonumopdusm CraThueckui ¥ AMHaMUUEeCKUI [0JIMMOP(U3M,
BUPTYya/ibHbIe PYHKIUH, UHTeP(EHCh, PO/ib B THOKOM
apxurekrype VC.

6 6. AGcTpakiys U AGCTpaKkTHBIE K/TaCChl M1 METO/IbI, UUCThIe

abCTpaKTHBIe K/1aCChl BUDPTYya/ibHbIe (YHKLIMH, TPOEKTUPOBaHME 111a0JI0HOB
st upeHTUUKalmu 3eMeHToB UC.

7 7. VIHKancysauus u Public, private, protected, reTTepsl 1 ceTTepsl,

MoJUHUKATOPHI [oCcTyna | obecrieueHre 6€30MaCHOCTH JaHHBIX B KOHQUTrypaLuu
ncC.

8 8. Ctatnueckue wieHbl U | CtaTrueckue MoJjisi U MeTO/bl, BJIO)KeHHbIE U

BJIO’KEHHbIe K/1aCChl JIOKaJIbHBIE KJIaCChl, X UCII0/Ib30BaHNe B yIpaB/leHUH
UT-mipoekTamu.
9 9. O6paboTtka Nepapxus uckioueHui, try-catch-gaitHanmm,
nckmouenui B OOIT M10/1b30BaTe/IbCKHe UCKJIFOUEHHs], HaZle’)KHOCTh
KoHurypamu VC.
10 10. IITab/10HbI Singleton, Factory, Observer; npruMeHeHue [/is
npoekTrpoBanusi B OOIT | uaeHTH(UKALIUY U yTIpaB/IeHUs 6a30BbIMHU
snieMeHTamMu KoH@urypauyu UC B COOTBETCTBUU C
MPOEKTHBIM TJIAHOM.

4.3 IlepeueHb /1abOpPaTOPHBIX padoT

Cemectp Ne 5

. Ko/1-Bo akajeMyu4ecKHx
Ne HaumeHoBaHue 1a00paTOpHOI PadoThI
4acoB
1 JlaboparopHast pabota Nel. Co3/jaHie K1acCoB U 4
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00bekTOB B Python

JlaboparopHast paboTa Ne2. Peanu3ariusi

2 HacJieJOBaHUsI /ISl MO/Ie/TMPOBAHMS] KOMITOHEHTOB 6
VC
JlabopaTopHast pabota Ne3. Pa3zpaboTka

3 abCTpaKTHBIX K/IaCCOB /IS TIPOEKTHBIX 4
KOMITOHEHTOB

4 JlabopaTopHast pabota Ne4. [IpumeHeHne 6
CTaTAYeCKUX 4ieHoB B Mogenu NC

5 JlaboparopHas paborta Ne5. Crcrema 06paboTku 4
WCKJIIOUeHUH fy1s1 3neMeHToB VIC

6 JlaboparopHnasi pabota Ne6. Peanmu3arius mabmiona 6

Factory anst koHpurypauuu VIC

4.4 TlepeueHb NPAKTHYeCKUX 3aHATHH
[TpakTHUeCKUX 3aHATUM He NpeyCMOTPEHO
4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 5

Ko/1-Bo akajjieMmuuecKux

Ne Bupg CPC
4acoB
1 OdopmsieHre OTYETOB T10 JTaOOPAaTOPHBIM U 5
NIPaKTUYEeCKUM paboTam
2 IToAroTOBKA K 3a4éTy 6
3 [ToaroroBka K MpakTU4YeCKUM 3aHATUAM 5
(1abopaTopHBEIM paboTam)
4 IToAroToBKa K c/iaye M 3alfure OTYETOB 10
5 ITpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHrasia 10

B x0/ie poBe/jeHNsT 3aHSITHH 10 TUCLIUTIIMHE UCTIONB3YIOTCS CIeYIOIIe UHTePAaKTHBHbIE
MeTo/[bl 00y4eHusi: pabOThI B MasbIX TPyMIiax

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHUus1 JUCHUILTHHBI
5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHUIO JHUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1Mo JIabopaTopHbIM padoTam:

Metoanueckuie yKa3aHHs 110 1abopaTOpHBIM paboTam

JlaboparopHast pabota Nel. Co3zaHue KinaccoB U 00bekToB B Python

Lless paboTter: OCBOUTH CO3/laHME K/IaCCOB U 00BEKTOB B 00BEKTHO-OPHEHTUPOBAaHHOM

niporpamMmupoBaduu (OOIT) st MozieTipoBaHust 0a30BBIX 3/1IEMEHTOB KOHGMHUTYpariu

nHpopmauroHHoM cuctemsl (UC).

TeopeTtrueckas cripaBka:

Knacc B OOII nipefcTaisieT 1m1abI0H 7151 CO3aHUSI 00bEKTOB, 00beIUHSIONIHINA JaHHbIE

(aTpubyTHI) ¥ oniepalyy HaZ HUMU (MeTozbl). B Python Kiacchl orpesiesnisitoTcst K/ItoueBbIM

c/10BOM class, a 00beKThI CO37al0TCs BEI30BOM Kilacca Kak (yHKUuH. VHKancysus

obecrieuriBaeT COKpBITHE BHYTPeHHel peanu3aly, UTo KpUTHYHO 7151 KoHburypauuu UC, rae

KOMIIOHEeHTHI (0a3bl IaHHBIX, CePBEPbI, K/TUEHTHI) 0/DKHBI B3aUMO/IeMCTBOBATh Uepe3 UeTKHe

uHTepdeiicbl. ATpUOYTHI Ae/IATCS Ha SK3eMIUIIpHbIe (TIpUHA/ Ie)KaT KOHKPETHOMY 00BeKTY) 1
6



K/1accoBblie (0011He A1t BceX 00beKTOB). MeToz __init__ BBICTyTIaeT KOHCTPYKTOPOM,
VHULIMAIU3UPYOLUM 00beKT. B KoHTekcTe V' T-1poeKToB K/lacChl MOZe/TUPYIOT 31eMeHThI
KOH(UTrypaluu: Kjaacc Server MokeT XpaHuTb [P-ajipec, mopT 1 MeTo/bl TIOJK/IFOUEHUsT; K1acc
Database — cxemy gannbix 1 oniepauuu CRUD (Create, Read, Update, Delete). 3To no3BossieT
uieHTUUIMPOoBaTh 6a30Bbie 3/1eMeHThI VIC B COOTBETCTBUM C TIPOEKTHBIM T/IAHOM,
obecrieurBasi MO/ly/IbHOCTh U TIOBTOPHOE UCTIOb30BaHue Koa. CuHTakcuc Python yrmporiaer
OOIT: self ccbutaeTcs Ha sKk3eMILIsip, MeTo/ibl HaUMHatoTcs ¢ def BHyTpu Kiacca.
ITpumep 6a30Boro Knacca:
class Component:
def __init__(self, name, version):
self.name = name
self.version = version
def get_info(self):
return f"{self.name} v{self.version}"

Xo/1 BbITIOJTHEHUS] pabOThI:
1. Otkpotite IDE (PyCharm, VS Code) u co3zatitTe HOBbIH daiin labl.py.

2. Onpenenure kKnacc ISComponent ¢ arpubytramu: name (Ha3BaHue), type (THUI: 'server’,
'db’, 'client’), status (‘'active', 'inactive").

3. Peanu3yiite MeTo __init__ /yig MHULIMANMA3aLyu aTpubyToB U MeToZ, get_status()
BO3BpalljalOIMii CTPOKY C MH(OpMalyel o cTartyce.

4. Co3patiTe Tpu 00BeKTa: cepBep, 0a3y JJaHHBIX, K/IMEHT; BLIBE/IUTE UX CTaTYChI.

5. IobaBbTe MeToz activate(), MEHSIIOLIMI CTAaTyC Ha 'active' ¥ BO3BpalljaroIuii
MO/ITBEPIK/|€HUE.

6. [TpoTecTupyiiTe aKTHUBaLMIO 00BEKTOB U BHIBEIUTE PE3yJIbTaThI.

7. CoxpaHuTe KO/, 3alyCTUTe U 3a(PUKCUPYITE BbIBOJ, B OTYETe.

O>kuzaeMblil pe3ysibTar:

Paboraroliuii CKpUIT, CO3/a0IKi U YITPAB/ISONIUN 00BeKTaMu 3/ieMeHTOB VIC ¢ BHIBOJIOM:
Server 'WebServer' status: active

Database 'UserDB' status: inactive

Client 'AdminClient' status: active

Server activated successfully

KOHTpOJ’IbHBIe BOIIPOCHI:

1. B uem pasHuija MeXXay aTpudyTaMu 9K3eMIUISIpa U Kiacca?
2. 3aueM Hy)KeH rapameTp self B MeToziax Knacca?
3. Kak nHKancynsuys nomoraeT B KoHpuryparmu VC?

Jlaboparopnasi pabora Ne2. Peanmu3ariusi Hacsie[oBaHUs /11 MO/IeTMPOBaHKs KOMIOHeHTOB UC
Lenb paboTel: HayunTbCsi MCMO/Ib30BaTh HAaCIej0BaHUe /ISl CO3/IaHuUs MepapXUu K/1acCoB,
MO/Ie/IMPYIOLINX KOMIIOHEeHTb! KOH(UTrypaLiy UH(POPMaL[MOHHOW CUCTEMBI.

TeopeTnueckas cripaBKa:

HacnenoBaHve 1o3BosisieT cO3/jaBaTh MPOM3BOJHbIE KJIAcChl Ha 6a3e 6a30BbIX, HACIeAYyst
aTpubyThI U METO/IbI, UTO YIIpOIlaeT npoekTrpoBaHue cioxHbix MC. B Python HaciienoBaHue
yKa3bIBaeTcs B CKOOKax mocste Knacca: class Derived(Base). IIpou3BojHbII K/1acC MOXET
repeornpe/iensiTh MeTo/ibl (MOIMMOP(U3M) UM paclIUpsATh ux yepes super(). epapxus
otpaxaeT ctpykrypy UC: 6a3oBbiii ki1acc NetworkComponent /7151 BceX CeTeBbIX 3/IEMEHTOB,
nipou3BoiHble — WebServer, LoadBalancer. 3To o6ecrieuriBaeT ujeHTU(PUKALIMIO 3/IEMEHTOB 110
NIPOEeKTHOMY Tu1aHy: obiue coiicta (IP, mopt) HacenytoTes, cenmduueckre (banaHCHPOBKa
Harpy3ku) fob6aBisitoTcsi. MHOXKeCTBeHHOe HacsieloBaHUe (0T HeCKO/IbKUX 0a30BbIX) TpebyeT
paspeiuenusi KoHQIMKTOB yepe3 MRO (Method Resolution Order). B UT-nipoekTax
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HacJiefloBaHWe CHIKaeT nyomvpoBanue Koza Ha 30-50%, MoBbIIast MO/ep>XKUBA€MOCTb.
super().init() BbI3bIBa€T KOHCTPYKTODP POJWTEIS.
ITpumep:
class NetworkComponent:
def __init__(self, ip):
self.ip = ip

class WebServer(NetworkComponent):
def __init__(self, ip, port):
super().__init__(ip)
self.port = port

Xo/1, BBITIOJTHEHUST PaOOTHI:
1. Cospatite ¢aiin lab2.py.

2. Orpegenute 6a30Bbiii Kiacc ISComponent ¢ atpubytamu id, version 1 MeTozom
describe().

3. Co3patiTe rpou3BoiHbIHA Kaacc Server(ISComponent) ¢ OMOMHUATE/TEHBIMU aTPUOyTaMu
ip, port u nepeonpezeneHHbIM describe().

4. Co3patiTe elrle 0[uH MPOX3BOAHBIN Kiacc Database(ISComponent) ¢ aTpubytamu
capacity, engine.

5. B ocHOBHOM Ko/ie cO37iaiiTe M0 OZHOMY 00BEKTY KaXk/[oro Kiiacca, Bei3oBuTe describe()
ISl K&XX/[0T 0.

6. IobaBbTe MeToz connect() B 6a30BbIM K/1acC U MIepeoTpe/ie/TuTe ero B MPOU3BOHBIX.

7. [TpoTecTupyiiTe NOAK/IIOUEHNE U COXPAHUTE Pe3yJbTaThl.

O>kuzaeMblil pe3ysibTar:

BoiBoj, onvcaHuii ¥ MOJK/TFOUEHUMN:

Server ID:001 v1.0, IP:192.168.1.1:8080 connected
Database ID:002 v2.1, Capacity:500GB, MySQL connected

KOHTpOJ’IbHBIe BOIIPOCHI:

1. Uro genaet super() B Hac/j1eJ0BaHUU?
2. Kak HacneioBaHMe roMoraet UieHTU(PUIMpoBaTh 31emeHThl MC?
3. B ueMm npeumy111eCTBO HepapXUuecKoro Hacjie0BaHus?

Jlaboparopnasi pabota Ne3. Pa3paboTka abCcTpaKTHBIX K/IaCCOB [ijisi IPO€KTHBIX KOMITOHEHTOB
Lenb paboTel: OCBOMTEL abCTpaKTHBIE K/IACChI /1JIsl 3a[jaHUsI UHTePGeHCoB 3/1IeMeHTOB
KoH(uryparmy VIC B COOTBETCTBHY C TIPOEKTHBIM T/TAHOM.
TeopeTryeckast CTipaBKa:
AbcTtpakTHble kinacchl (Abstract Base Classes, ABC) omnpeesnsitotT uHTep(delic, KOTOpbIH
JIOJDKHBI peajiM30BaTh MPOU3BO/HbIE K/1aCChl, UCII0JIb3Yysi MOAYJIb abc. [IekopaTop
@abstractmethod genaet MeToz 006s13aTeNbHBIM ZIJ1s1 peanu3alyi. OT0 00ecreurBaeT
enrHoobpasue B VIC: abcrpakTHbiii ConfigurableComponent Tpebyet metoz configure(plan),
rje plan — npoekTHbIi rnaH. B Python: from abc import ABC, abstractmethod. A6cTpakTHbIe
KJIaCChI HeJTb3s1 UHCTaHLIMPOBaTh, UTO Mpe0TBpalllaeT HeroJiHyto peanu3aiuto. B UT-npoekTax
ABC rapaHTUpYIOT COOTBETCTBHE 3/IeMEHTOB I/IaHy: Bce KOMIIOHeHTh! uMetoT validate_plan().
OTO K/H0U K UleHTU(QUKALMK 6a30BbIX 3/IeMEHTOB — KOHTPAKT OrpefesisieT MUHUMa/bHbIH
HabOp MeTOZOB.
IIpumep:
from abc import ABC, abstractmethod
class Configurable(ABC):

@abstractmethod



def configure(self, plan):
pass

XOA BBITIO/THEHUA pa6OTbII

1. Co3spatiite lab3.py, umnoptupyiite abc.

2. Onpepenure abctpakTHbId Kinacc ISModule(ABC) ¢ abcTpakTHBIMU MeTOZjaMu
configure(plan) u validate().

3. Peanusyiite nmpousBognbiii AuthModule(ISModule) ¢ norukoii ayteHTHdUKaLMN.

4. Peaym3yiite StorageModule(ISModule) c mpoBepkoii niaHa Ha 06BeM.

5. Co3paliTe 00beKTHI, MepesialiTe TeCTOBBIN TuiaH (croBaps {'budget':1000, 'users':100}),
BBI30BUTE METO/bI.

6. Hobasere is_valid_plan(plan) B 6a30Bbiii K1acc.

7. [TporecTupyire 1 OoTNaAbTE.

O>kuziaeMblil pe3ysibTar:
AuthModule configured for 100 users. Valid: True
StorageModule requires 200GB, plan budget exceeded. Valid: False

KOHTpOJ’IbHBIe BOIIPOCHI:

1. [ToueMy abCTpaKTHBINM K/IacC Helb3s MHCTAHLMPOBATh?
2. Kak ABC obecrieuriBaeT COOTBETCTBHE TIPOEKTHOMY TUIaHY ?
3. 3aueM Hy>KHbI aOCTPAKTHBIE METO/BI?

Jlaboparopnasi pabota Ne4. [IpiMeHeHre cTaTHyecKuX 4eHOB B Mogem C
Lenb paboTel: HayunTbCsi MCIO/Ib30BaTh CTaTUUECKHe YileHbl /ISl YIIpaB/ieHus T/100a1bHbIMA
pecypcamu KoHpurypauuu VC.
TeopeTryeckast CTipaBKa:
Cratuueckue uneHsl (staticmethod, classmethod) npuHazexaT Kaccy, a He 3K3eMILISpY.
@staticmethod He mpuHuMaert self/cls, @classmethod — cls At paboThl ¢ Kmaccom.
Cratuueckue nosisi — yepe3 ClassName.var. B VIC ctaTika MoZieTMpyeT peecTphl:
ComponentRegistry oTc/ieXMBaeT BCe 9K3eMIUISPhI. get_instance_count() — CTaTUYeCKU
MeTOZ. JTO ynpoliaeT UAeHTU(PUKALIIO 3/1eMeHTOB: LIeHTPa/IbHbIi CUETUMK KOMIIOHEHTOB 10
rany. B MHoronorounsix MT-npoekTax cratvka TpebyeT 6/10KHPOBOK.
ITpumep:
class Registry:

count =0

@staticmethod

def get_count():

return Registry.count

Xo/1, BbITIOJTHEHUsI PabOThI:

daiin lab4.py.

Knacc ISRegistry co ctatuueckum mosiem total_components = 0.
CraTtuueckuit Mmetof get_total() u @classmethod def register(cls, name).
B __init__ kKa)kg0ro KOMIOHeHTa UHKpeMeHT total_components.
Co3paiiTe 5 KOMIIOHEHTOB Pa3HbIX TUIIOB, BBIBOJJUTE CUETUMK M1OC/Ie KaXKIO0r0.
HobabTe @staticmethod def validate_limit(max_count).

. TecTupyiiTe rpeBbillieHUE TUMUTA.

O>kuziaeMblil pe3ysibTar:

Registered: Serverl, Total: 1

Registered: DB1, Total: 5

Limit 5 exceeded!

NouhkwhE



KOHTpOJ’IbHBIe BOIIPOCHI:

1. Pa3nuiia mexxay @staticmethod u @classmethod?
2. Korpga vcnons3oBats cratuky B MC?
3. Kak craTuka romMmoraer B yIipaB/ieHUU IIPOEKTaMu?

Jlaboparopsasi pabota Ne5. Crctema 06paboTKu UCK/TIOUeHH Ay1s 3meMeHToB VIC
Lenb paboTel: Pa3paboTaTh Mepapxuro UCKIHOUeHUH [yt obecrieueHUs Hale)KHOCTH
KoHpurypaumu VC.
TeopeTryeckast CTipaBKa:
O6paboTtka nckmouennii (try-except-finally-else) mpegorspamaer kpax cucremsl. B OOTI
CO3/]al0TCS T10J1b30BaTe/TbCKUe NCK/TFOUeHus uepe3 HacsiefioBanue Exception. Mepapxusi:
ISConfigError — InvalidPlanError, ResourceLimitError. B UC 3To KpuTHyHO: try:
component.configure(plan) except InvalidPlanError. raise mepezsaer uckatouenue. finally
rapaHTHpyeT ourcTKy pecypcoB. B npoekrtax UT cHmwkaeT downtime Ha 40%.
IIpumep:
class ConfigError(Exception):

pass
class InvalidPlan(ConfigError):

pass

Xo/1, BbITIOJTHEHUsI pabOThI:

1. lab5.py.

2. Co3patite ISConfigError(Exception), BudgetExceeded(ISConfigError),
InvalidType(ISConfigError).

Kracc Configurator ¢ metozsiom deploy(plan), 6pocaroriuM UCK/TFOUeHUs TIPY OLTNOKaX.
B ocHoBHOM Koge: try-deploy 3 riaHoB, 06paboTaiiTe Ka)k[oe CKIIOUeHue.
Hob6asbre finally: print("Cleanup").

Jlorupyiite ommbOKu B daii.

Tecrupyiite.

O>kupaeMblil pe3ysibTar:

Deployment failed: BudgetExceeded - Need 2000, got 1000

Cleanup completed

All deployments logged

Nk w

KoHTposbHbIe BOMIPOCHI:

1. Vepapxus UCK/IIOUeHUN — 3a4eM?

2. Pa3nuiia try-except-else-finally?

3. Kak uckmoueHus: obecreunBatoT Hajie>kHOCTh C?

Jlaboparopnasi pabota Ne6. Pearm3arius mabsona Factory anst konduryparpm UC

Lenb paboTsl: [IpumenuTs 111a6/10H Factory ayis AuHaMuueckoro co3zanus sieMeHToB MIC mo
MIPOEKTHOMY I/IaHy.

TeopeTryeckast CTipaBKa:

Factory Method — moposkaaroruii mabaon OOTI, generupyromuii co3janre 00bEKTOB
nogknaccam. A6crpakTHbiii ISFactory c create_component(type, plan). KoukpetHbie abpuku:
ServerFactory, DBFactory. ITo3BossieT njeHTU(GHULIMPOBATE U CO3JaBaTh 37IeMEHTHI 110 TIaHy 0e3
if-else rerrouek. B VC: factory.create('server', {'ip':'192.168.1.1'}). Paciupsiemo: HoBast
¢abprika — HOBBI THT Oe3 n3MeHeHUH KiveHTa. B Python wacto c dict-manmmHrom.

IIpumep:

class ComponentFactory:
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@staticmethod
def create(type_, **kwargs):
if type_ == 'server": return Server(**kwargs)

Xog, BbIIo/THeHUsT pabOoTHI:

1. lab6.py.

2. Ab6crpakTabiii ComponentFactory(ABC) c @abstractmethod create_component(type,
plan).

3. ServerFactory(ComponentFactory), DatabaseFactory.

4. Kaxxzpili co3/1aeT COOTBETCTBYIOLLMIM KOMIIOHEHT, Ba/IMUPYeT I/1aH.

5. ProjectManager ucrosns3yeT GpabpuKy 10 TUITY M3 IJIaHa.

6. Tect: nnan {'components’: [('server’, {'port:80}), ('db', {'size':100})]}.

7. BriBoguTe Co3aHHbIe KOMITOHEHTHI.

O>kuziaeMblil pe3ysibTar:

Created Server on port 80 from ServerFactory
Created Database 100GB from DatabaseFactory
Configuration matches plan

KoHTpo/ibHBIe BOIIPOCHL:

1. [MpeumyiiectBa Factory Haj IpsiMbIM new?
2. Kak mab10H nomoraet B I T-ripoekTax?
3. Korpa ucnonbs3oBats Factory Method?

Xorure 100aBUTH IPUMEPHI KOZIAa B TIPUIOXKEHHS], CKODPEKTUPOBATD 07, KOHKPETHBIN SI3bIK WIN
paclLVMPUTb KOHTPOJ/IbHbIE BOIPOCHI?

5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aroImMxcs 10 CaMOCTOSITe/IbHOM pabore:

PekoMeH/jallK 110 CaMOCTOSITeTLHOU paboTe:

1. PexoMeH/aI1H TI0 CaMOCTOSITE/TbHOM TIOATOTOBKE K J1abopaTOpHbIM paboTam

. M3yunTe TeopeTHUECKH MaTepyasl 110 TeMe 1ab0paTOpHOU paboThI.

O3HaKOMBTECh C YUeOHUKaMH, JIEKLUSIMU 1 JIOTIO/THUTE/TbHBIMHA KCTOYHHUKAMH, YTOOBI [TOHUMAaTh
1eJTU 1 3a/1aui pabOThI, OCHOBHBIE TTOHSATHS ¥ METO/bI, MCTI0/Ib3yeMble B laDopaTOpHOM
3a/laHnM .

. BHUMaTebHO 03HAKOMBTECH C METOJUUECKUMHU YKa3aHUSIMH U TPeOOBaHUSIMU K
saboparopHoii pabote. ObpaTUTe BHUMaHKeE Ha ITOC/Ie[OBaTe/IbHOCTb BHITIOJTHEHUS 3TarloB,
WCII0/Tb3yeMoe TIpOrpaMMHoOe obecrieueHre, HOpMaThl UCXOJHBIX U BBIXOAHBIX JAHHBIX,
TpeOOBaHMS K BU3ya/TU3alliy U aHa/Iu3y pe3y/IbTaToB.

. [MToaroroBbTe MCXOAHBIE faHHBIe. [IpoBepbTe HasmMuMe BceX He0OXO0AUMBIX (aiisioB,
ybenuTech B UX KOPPEKTHOCTH ((popMaThl, CTPYKTYPa, OTCYTCTBHE OLIMOOK U MPOIYCKOB
JlaHHBIX).

. OcBoiiTe He0OX0UMble (HDYHKLIUM U MHCTPYMEHTBI TIPOrPaMMHOT0 00eCrieueHusl.
[ToBTOpUTE paboTy C TeMH MOAY/ISMU U HHCTPYMEHTaMH, KOTOpbie OyyT UCTOIb30BaThCs B
sabopatopHoii pabore.

. [Tnanupyiite Bpemsi. Pa3genure BbimosiHeHre pabOThI Ha 3Tarlbl: TIOATOTOBKA /IaHHBIX,
BBITIOJTHEHUE aHa/M3a, 0hOpM/IeHHe BU3ya/iu3aliuy, HallCcaHWe OTYeTa.

2. PekoMeHzalMK 110 0(hOPMJ/IEHHIO OTYETOB 10 J1JabopaTOpPHLIM paboTaMm

. CTpyKTypUpY#ITe OTUeT M0 CTaHJJapTHOU cxeMe:

. TutynbHbI MUCT (Ha3BaHue paboTel, PUO, rpymnra, faTa)

. Llenb paboThI

. KpaTkoe omnucaHue UCXOHBIX JaHHBIX

. OmnucaHue HUCTIOb3yeMbIX METO/IOB U TIPOTPaMMHOTO 0becrieueHust
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. [MocemoBaTenbHOE M3/I0/KEHKE 3TAroOB PabOThI C MTFOCTPALUSIMHU (CKPUHIIIOTaMH,
rpavikamMy, KapTamu)

. AHanm3 1oJiy4eHHBIX Pe3yJ/bTaToB (BbIsIBIeHHbIE 0COO@HHOCTH, CPaBHEHHE C TeOpHel,
VIHTepIipeTaLys)

. BbIBobI M peKOMeHZaL1

. Crn1CcoK UCMOIb30BaHHBIX NCTOUHHKOB

. Vcnonb3yiiTe KaueCcTBeHHbIe WIMIOCTpaLvK. Bee rpaduueckre MaTepuasbl 10KHbI
ObITb YEeTKUMH, CHaO>KeHbI TIOANUCSAMH, MacIiTabaMu, JiereHZaMHy U TOsICHEHUSIMMU.

. ®opMyupyiiTe BBIBOABI 10 CyllecTBY. KpaTKo U SICHO OTpakaiiTe OCHOBHbIE

pe3y/bTaThbl PabOTHI, BbIsSIB/IEHHbIE 3aKOHOMEPHOCTH, JOCTOMHCTBA U OTPaHUUeHUs
NIpUMeHsIeMbIX METO/IOB.

. OdopwmiisiiiTe oTuet B cooTBeTCcTBUM C TpeboBaHusmu [10OT. CobrofjaiiTe cTaHgapTh
ohopmsieHUsI TeKCTa, TAaO/IUL], PUCYHKOB U CCHIJIOK Ha MCTOUHHKH.

3. PekoMeH/aLIMK 110 CAMOCTOSITe/TbHOM MPopaboTKe OT/e/IbHBIX pa3/iesioB TeM

. W3yuaiiTe peKOMeH/I0BaHHYO JIUTepaTypy U [OIMOJTHUTe/IbHbIE UCTOYHUKU. Vicronb3yiiTe
yueOHUKH, CTaThH, 3/1€KTPOHHbIE PeCypChl, podeccroHaibHble 6a3bl JaHHBIX U CIIPABOYHbIE
MaTepuasibl, yKa3aHHble B paboueii mporpaMme AUCLUIIHBI].

. BbInosiHANTe KOHCIIeKTUPOBAaHUE KITFOUeBbIX TTOHATUN 1 anropuTmMoB. CocTaBsiiTe
KpaTKKe 3aIyCH TI0 OCHOBHBIM OTIpe/iesIeHHsIM, alropuTMaM, 3taram pabotsr ¢ I10,
0Cc00eHHOCTSIM BU3yalu3alliy U aHa/li3a JIaHHbIX.

. [TpakTHKyiiTeCch B CAMOCTOSITeJTbHOM BBINIOJTHEHUM TUIIOBBIX 3a/jaHUi. Peluaiite 3ajauuy,
cBsizaHHbIe C 00pabOTKOI U BU3yan3aluei reosoro-reogr3nyeckux JAaHHbIX, UCTIONb3Ys
pas/inyHble IPOrpamMMHbIe CpeJiCTBa.

. dopMynMpyiTe BOMPOCHI U yTOUHEHUS [ijist 00CY)KIeHHUs Ha 3aHSATHSIX. 3anuchiBaiiTe
HEIOHATHBIE MOMEHTBI, UTOOBI TOJTyUUTh Pa3bsiCHEHUs Y TIPeTIo/iaBaTeIs MW B XOJe AUCKYCCHUH.
. AHanusupyiiTe npyuMepbl U3 MPaKTUKK. VI3yuaiiTe peanbHble KeChl pelleHus 3a7au
reou3MKY, CPAaBHMBAKTe pa3Hble MOXO0/bI U [ieJlaiiTe BHIBOABI O 11e1ec000pa3HOCTH X
NIpPUMEHEHUSs].

4. O01Me peKOMeHAALIN

. Pa3BuBaiiTe HaBbIKM TTOMCKA U KPUTUYECKOT0 aHanu3a UHGopmauuu. [Tonb3ylitecs
COBpeMeHHbIMH MH(OPMaLMOHHBIMK peCypcaMy, aHaIM3UpyuTe J0CTOBEPHOCTb U aKTya/lbHOCTh
Hal/IeHHbIX JJaHHbIX.

. AKIIeHTHpYlHTe BHUMaH1e Ha MHTerpaljui 3HaHUU U ymMeHni. CtapalTech CBS3bIBAaTh
TeopeTHYeCKUe 3HaHUS C TIPaKTUUeCKUMU 3a/ladyaMi, aHaIM3UpyiTe, Kak BbIOpaHHbIE METO/[bI U
TeXHOJIOTMU BIUSIFOT Ha KaueCTBO U J0CTOBEPHOCTb rpa(uuecKoro npezcraBieHus
VH(pOopMaL1H.

. CobsropaiiTe akaieMIUeCKyI0 UeCTHOCTb. Bce pe3ynbTathl, Iipe/iCTaB/IeHHbIe B OTUeTaX,
JIOJDKHBI OBITh TOJTyUeHbl CAMOCTOSITE/ILHO, C 00s13aTe/TbHBIM YKa3aHHeM HCTOYHUKOB
3aMMCTBOBaHHbIX [JAHHBIX M WTFOCTPaLUil.

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITHHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeieHUs TeKyLero KOHTPOoJIs
6.1.1 cemecTp 5 | Y cTHBII onpoc
Omnucanue npoueypsl.

Ornpoc MOXKeT TTPOBOAUTHCS:
dpoHTanbHO — B hopMe Oece/ibl C TPYNIIOHN, KOTJa BOITPOCHI 3a/Iat0TCSI BCEH IPYTINE, a OTBETHI
JIAt0TCS TI0 OUepe/id WU T10 >KeJlaHUIo.
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NuauBuayanbHO — KaXK/bI CTYIeHT OTBeuaeT Ha OIUH W/IM HeCKOJIbKO BOTIPOCOB, /1aBast
pa3BepHYThIN, CBSI3HbIN OTBET, UaCTO C MpUMepaMH U TIOSICHEHUSIMU.

KombOuHupoBaHHO — coueTaroTcst 00a Mo/IX0/ia, a TAKXKe UCII0/Ib3YIOTCS JOTIO/THUTE/TbHbIE
MeTOo/ibl (Haripumep, NMMCbMeHHble KapTOUKH, PelieH3MpOBaHHe OTBETOB TOBapHIL|ei)

Kpurepumu onjeHuBanus.

T10JIHOTA ¥ TIPaBUJILHOCTH OTBETA;

NIOHMMaHNe ¥ 0CO3HaHHOCTb MaTepuarna;
JIOTUYHOCTB U N10CJ/1e[,0BaTe/IbHOCTD U3/I0’KEHUS;
KOPPEeKTHOCTb TePMUHOJIOTUH;

CIOCOOHOCTH OTBEYATh HA YTOUYHSIIOIIIE BOTIPOCKHI

6.2 O1jeHOYHBbIE Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTallu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTal[uu

CpeactBa
(MmeToABI)
Kpurtepuu oneHMBaHUA OLleHMBaHHA
NMPOMe)XyTOYHOH
arTecTaluu
[IKC-4.1 YCTHBIM OIPOC TI0/THOTA U
NIPaBU/ILHOCTb
OTBeTa;
NOHMMaHHe u
0CO3HAaHHOCTh
MaTepuaa;
JIOTUYHOCTh u
1ocje/j0BaTe/IbHOC
Th W3JI0)KEeHUSI;
KOPPEeKTHOCTb
TePMUHOJIOTUH;
CNIoCcOOHOCTh
OTBeYaThb Ha
yTOUHSIOLMe
BOTPOCHI
[TKC-4.2 YCTHBIM OTpOC T0JIHOTA u
MPaBUIBHOCTb
OTBeTa;
MOHKMMaHHe u
OCO3HaHHOCTb
MaTepHara;
JIOTUYHOCTh u
1ocJ1eZloBaTeIbHOC
Tb V3JI0)KEeHUS];
KOPPEeKTHOCTb
TePMUHOJIOTUH;
CIIOCOOHOCTh
OTBevaThb Ha

NHaukaTop AOCTKeHUs
KOMIeTeHI|MH
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YTOYHSIIOLIHe
BOIPOCHI

6.2.2 TumnoBbIe OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM aTTecTaliu

6.2.2.1 Cemectp 5, TunoBble oLieHOYHBIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110

JUCIUILUTHHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH C/]aeTcsi B I1epro/], SK3aMeHAI[IOHHOM CeCCHH, TIPelyCMOTPeHHON YUeOHbIM T/IaHOM 1
KaJleHJJapHbIM yueOHbIM TpauKOM.
CTyZieHThI [J0MyCKalTCA K ¢Zlaue 3K3aMeHa M0 JAUCLUIUIMHE TIPY BbIOJIHEHUU BCeX

3ar/IaHMPOBaHHbIX (HOPM TeKyILlero KOHTPOJIsi COT/IacHO paboueit mporpaMmme JUCLIATIIUHEL.

6.2.2.1.2 Kpurepuu orjeHUBaHUA

MBIIJIEHUA 1
yYMeHUMEe MMPUMEHATDb

Y poBnerBopuTe/IbH
O1/uHO Xopouro o HeypoBieTBopuTe/1bHO
OTBeT MoJHbIY, OTBeT B LIe/IOM OTBeT YyaCTUYHBIH, OTBeT He pacKpbIBaeT
JIOTUYHBIA U TIOJIHBIN, HO eCTh pacKpbIBaeT OCHOBHBI€E BOIPOCHI
CTPYKTYPUDOBaHHbI | He3HauuTeJ/IbHbie OCHOBHBbIE OuneTa, COAEP>KUT
U, pacKphbIBaeT BCe HEeTOYHOCTHU W/TN TI0JI0’KeHHs1, HO eCThb rpyObie ommbKu unm
TeopeTUYeCcKue yIIyllleHbl CyllleCTBeHHbIe CyllleCTBeHHbIe
BOTIPOCHI OW/leTa. | OTZAe/IbHBIE JeTallu. Tpo0OesTbl MTH TIpo0eIbI.
[IpuBeneHbI TeopeTrueckue OLITUOKK B TEOPUHU. TeopeTrueckue
KOppPEeKTHbIe BOIPOCHI Hekotopsie TI0JI0KEHUS U3/I0KEHBI
onpezeneHus, PacKphITHI, ornpezeneHus HeBepHO WIA
TOSICHeHUSl, TIpUBe/|eHbI OTCYTCTBYIOT U/IH OTCYTCTBYIOT.
TPUMepbI U CChIIKU OCHOBHbIE JlaHbl HEBEPHO, [IpakTrueckoe 3azsanue
Ha HOpMAaTUBHbIE onpejeneHus U TpUMepkI He He BBITIOJTHEHO JTH00
JIOKyMEHTHI (Tpu TpUMepBI. TIpUBe/IeHbI MO0 He BBITIOJIHEHO
He00X0IMMOCTH). [IpakTHueckoe COOTBETCTBYIOT HeIpaBUJIbHO, PaCyeThl
[IpakTrueckoe 3a/laHue BOIIPOCY. OTCYTCTBYIOT U/IU
3a/iaHue BBITIOJTHEHO [IpakTHueckoe HEeBepHBI.
BBITIOJTHEHO IIPaBUJILHO, HO 3a/laHue BbIITOJIHEHO Marepuai He yCBOeH,
TOJTHOCTBIO, BO3MOJKHBI YaCTUYHO, eCThb CaMOCTOSTe/IbHOCTh
pacyeThbl BepHBI, HeCylIlleCTBeHHbIe OIIMOKM B pacueTax OTCYTCTBYeT.
WCII0/Tb30BaHbI OILIMOKY WU WM He BCe STarbl
MpaBUJIbHbIE HeJ0CTaTOYHO peleHus: OTpakeHsl.
MeTO/bI U Mo/IpoOHbIe [Tonumanue
000CHOBaHWSI. TTOSICHeHUsI. Marepuasa
Otser ITonumanue TMOBEPXHOCTHOE,
JIeMOHCTpUpYeT Marepuasna CaMOCTOSATe/IbHOCTh
riiybokoe Xopoliee, yMeHHe OrpaHuyYeHa.
TOHMMaHue TIPUMEHSTb 3HaHUS
Marepuarna, MPOJIeMOHCTPUPOBA
CaMOCTOSATe/IbHOCTh HO.
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3HAHHA Ha
MpaKTHKe.
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11 IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, JIMEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, WH(OpPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

1. JIniieH31OHHOE TporpaMMHoe obecrieueHre CUCTeMHOe TIPOrpaMMHOe obecrieueHue
2. JlutieH3MOHHOe TIporpaMMHoe obecrieueHre [TakeT MPUK/IAZAHBIX O(PUCHBIX TPOrPaMM
3. JIutieH3uOHHOE TIporpaMMHoe obecrieueHre IHTepHeT-Opay3ep

12 Marepua/ibHO-TeXHHUYECKoe ofecrieyeHUue AUCIUILTHHBI

1. YuebHas ayiuTOpHs /sl TIPOBE/IEHUS JIEKITUOHHBIX 3aHSTHUMN, PYTIOBBIX U UHAWBUYATbHbBIX
KOHCYJIbTAL[Wi, TEKYIL[Er0 KOHTPOJISA ¥ TPOMEXXYTOUHOM aTtTecTalu. OcHallleHHe: KOMIIEKT
yuebHOUM Mebesi, pabouee MeCTO TIperojaBaTtesis, 0cka. My/ibTUMe[uiiHOe 000pyzoBaHue (B
TOM UMCJie TIePeHOCHOE): My/IbTUMeAUNHBIN TTPOEKTOP, 9KpaH, aKyCcTHUecKasi CCTeMa,
KOMIIBIOTEP C BBIXO/IOM B UHTEPHET.
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2. YuebHasi ayAUTOpUS /151 IPOBe/IeHHs Tab0PaTOPHBIX/TIPaKTUUECKUX (CeMUHAPCKUX) 3aHATHH,
TPYIIOBBIX ¥ UH/UBUYa/IbHBIX KOHCY/IbTALIUH, TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOH
atrectauyy. OcHallleHHe: KOMIUIEKT yueOHOM Mebenn, pabouee MeCTo MperozaBaresis, A0CKa.
MynbTuMeaniiHOe 000py/[0BaHKe (B TOM UKCJ/Ie TIEPEHOCHOE): MY/IbTUMEIUHHbBIN TIPOEKTOP,
9KpaH, aKyCTHUecKasi CHCTeMa, KOMITBIOTED C BBIXOZIOM B MHTEPHET.
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