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CankT-IleTepOypr



PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmeumanbHOCTH) OATOTOBKH «09.03.02 MHMDOpPMalMOHHEIE CUCTEMEl M TEXHOJIOTUHU»,
YTBEPXKAEHHOr0 IpuKa3oM MuHuCTepcTBa 00pa3oBaHusa 1 Hayku Poccuiickoir Oemepanuu
oT 19.09.2017 Ne 926, u B COOTBETCTBUU C paboyuM yueOHBIM IJIaHOM, YTBEPKIAEHHBIM
PEKTOPOM YHUBEPCHUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

[lenbio mpernofaBaHus QUCIUIUINHEL «[IporpaMMupoBaHyie KpUTHYECKUX CEPBHACOB»
SBIISIETCS:

dbopMUpOBaHKE y CTYAEHTOB TEOPETHUUECKUX U NMPAaKTUYEeCKUX 3HAHUU B 00JIacTu
IIPOEKTUPOBAHUS U pa3pab0TKK KPUTUUECKUX CEPBUCOB C MCII0JIb30BaHNEM COBPEMEHHBIX
MHCTPYMEHTaNbHEIX cpencTB. [ucnunnuHa «IIpoeKTupoBaHNEe KPUTUUYECKUX CEPBUCOB»
nonxkHa obecrneyuBaTh popMupoBaHue GyHAaMeHTa MOATOTOBKY OyAYIIMX CIIeINaliCTOB
B 00ylacT MHPOPMAIMOHHBEIX CHCTEM, a TaK¥Xke, CO3laBaTh HeoOxomuMmyio 6a3y mOns
YCIEILIHOTO OBJafeHus IOCIEeNYOUMMYU ClellhalbHbIMU AUCIUIIIMHaMU y4e0HOTO IaHa.
OHa [oJikHa Ccrioco0CTBOBATh PA3BUTHUIO TBOPYECKUX CIIOCOOHOCTEN CTYIEeHTOB, YMEHUIO
dbopMynupoBaTh M pellaTh 3ajayyd M3ydyaeMOU CIeLHalbHOCTHU, YMEHUIO TBOPYECKHU
IIPUMEHSATh U CaMOCTOSITEJIbHO ITOBLIIIATh CBOM 3HAHUS.

OTa menb [OCTUTaeTCd MyTeM pelleHus clenyoumx(ei) 3apgad(u):

Ha OCHOBe (pyHmaMeHTanu3aluu, MHTeHCUGUKALWY U UHAUBUAYaIU3aluu Ipolecca
o0ydeHus IyTEM BHeipeHUs U 3)(PEKTUBHOTO UCIIOIb30BaHUS NOCTUKEHUN COBPEMEHHBIX
MHCTPYMEHTAIbHEIX CPEJCTB IPOEKTUPOBAHUS U Pa3pab0TKKU KPUTUYECKUX CEPBUCOB. B
pe3ynbTaTe M3yYeHUs OUCLUIIUHLL y CTYOEHTOB [OJXKHH CHOPMHUPOBATHCS 3HAHUS,
yMeHUS U HABHIKYU, II03BOJIAIONINE NMPOBOOUTh CAMOCTOSTEJIbHBEIM aHanlu3 U BHOOD
MHCTPYMEHTa/IbHBIX CPEMCTB M7 IPOEKTUPOBAHUSA U Peann3aluy KpUTUIeCKUX CEPBUCOB,
a TakxKe I03BOJIAIONIME IPUMEHSITh UX IIPY BHIIIOTHEHUH IIPOEKTOB.

2. MecTo THCIHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

HOucuunnuia «IIporpaMMupoBaHUe KpPUTUYECKUX cepBucos» B1.B.24 gaBnsercs
OUCIUTIINHOM YacTy, popMupyeMol yyacTHUKaMu 00pa30BaTeIbHEIX OTHOIIEHUH 6110Ka 1
y4eOHOTO IJlaHAa IOATOTOBKKM OaKajnaBpuaTa mo HamnpaBiaeHuwo «09.03.02
WHbpOopManmuOHHbEE CHCTEMB U TEXHOJIOTHHU». N3ydyeHrne OUCHUIIUHE
«IIporpaMMupoBaHie KPUTHUYECKHAX CEPBUCOB» ONMpPAETCSd Ha 3HAHUU OUCLUIIINH(BI)
«ANTOPUTMBEL ¥ CTPYKTYpPH AaHHBIX»; «MH(MOpPMalMOHHBIE TEXHOJNOTUU»; «OCHOBH
MHTEPHET-TeXHOJIOTUN»; «TeXHOJIOTUX NPOrpaMMUPOBaHUS».

3. IlepeyeHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUYeHHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tporecc n3ydyeHus: UCHUNINHE HallpaBlieH Ha (POpMUPOBaHUE CIEAYIOMNUX
KOMIIETEHIINN:
Tab6mua 1

Ne Kon

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

Cnioco0eH BHITIOTHSATL PAOOTH 110 CO3IaHUI0 (MOOUGUKALINY) U

1 [IK-18 conpoBoxpaeHuto MC, aBToMaTU3UPYIOIIKUX 3afa4y OPraHU3aluOHHOI0
yTpaBieHus: 1 OM3HEC-TPOIECCH

Cnoco6eH BHIMOMHATL PAOOTH ¥ YIIPaBIATh paboTaMu 110 CO3TaHUI0

2 [1K-19 (Momudukaiuu) u conpoBoxpaeHuo UC, aBTOMaTU3UPYIOLIINX 3agaun
OpPraHM3alMOHHOI0 YIIpaBIeHUs U GU3HEC-TIPOIECCH

VHOUKATOPH IOCTUXKEHHUS KOMIIETEHITUN



Tabnuma 2

[TK-18.1

3HaATh: MPHUHITUIIE BEITOTHEHUS PAa00T 10 CO3MaHui0 (MOOUGUKAIINH) U
comnpoBoxaeHnuto MC, aBTOMaTU3UPYIOLUINX 3ala¥il OPraHU3alMOHHOI0 YIIPABIIEHUS U
OM3HEC-TTPOIIECCH

[1K-18.2

YMeTh: BHIIONMHATH paboTHI 10 CO3maHui0 (MomubUKaALUKM) U COTPoBOXOeHuio MC,
ABTOMATHU3UPYIOIINX 3a[]a4¥l OPraHU3ANMOHHOT0 YIIPaBIeHNsT U OM3HEC-TTPOIeCCH

[1K-18.3

ViMeTh HABBIKY: BHIIIOJTHEHUS PabOT 0 CO3maHuIio (MogudUKaIuy) U COITPOBOKIEHUIO
HMC, aBTOMATHU3UPYIOLINX 3a0a4l OPraHU3al[MOHHOT'0 YIIPABIeHUs U OU3HEC-ITPOLIeCCHI

[1K-19.1

3HaTh: IPUHITUIIL BHITOTHEHKS Pa0OT U yrpaBieHus paboTaMu 10 CO3MaHUI0
(Momudukamnuu) u conpoBoxaenuio MC, aBToMaTU3UPYIOUINX 3aJadu
OpPraHu3alMOHHOTO0 YIIpaBIeHUsI U OU3HEC-TIPOIECCH

[1K-19.2

YMeTh: BHIIOIHATL PAOOTH ¥ YIPaBISATh paboTaMu MO co3maHuio (MonuduKauu) u
conpoBoxkaeHuio MC, aBTOMaTU3UPYIOIIKUX 3alaYi OPraHU3AI[MOHHOTO YIIPABIEHUS U
OM3HEC-TTPOLIECCH

[1K-19.3

VimeTb HaBHIKM: BHIIOJIHEHUS paboT U yIpaBiieHns: paboTaMu 110 CO3aHUI0
(Mopuduranuu) u conpoBoxkaeHuio VC, aBTOMaTU3UPYIOLUINX 3a0adu
OpPraHN3aliOHHOTr0 yIIpaBJIeHNUs ¥ OM3HEC-IPOIECCH

4. O0beM THCHHUIUIHHBI ¥ BUIBLI Y4€0HOH PadOTHI

Ounas popMa o0yueHus

Tab6muia 3
o Bcero|CemecTpsl

Bupn yuedoHOM paboThI HACOB 1
O611ast TPyEOEMKOCTb | 5 3ET 180 180
KoHTakTHast padoTa ¢ 00y4alOIMIUMHUCST 68.35| 68.35
B TOM YHCJIE:
Jlekunu 26 26
[TpakTuyeckue 3ausatus (I13) 22 22
JTabopaTtopHbie paboTh (JIP) 18 18
3aIuTa KOHTPOJILHOM PabOTH -
3ammTa KypCcoBoi paboThl -
3ammTa KypCcoBOT0O IIPOEKTa -
[IpomexyTOUHas aTTeCTalys 2.35 2.35
CamocTositesTbHasi padora odoyudaromuxcs (CPC) 78 78
B TOM YUCJIE:
Kypcosast pa6oTa -
KypcoBoii mpoekT -
W / unu gpyrue BUOLI CAaMOCTOSITENTbHOM pabOTHI:
MIOATOTOBKa K 1abopaTOpHLIM paboTaM, MPakKTUYeCKUM 78 78
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, H3ydeHne
TEOPETHUYECKOr0 MaTepuana
IToproroBka K IpoMeXyTOYHOU aTTeCTalllU 33.65| 33.65
Bua mpoMeKyTOYHOH aTTeCTallHH JK3aMeH

3aouHas popma oOyueHUs
Tab6mnuia 4

Bup yueOHOM padoThI E:g(l;g yc3ce1\§eCTpH4
O611ast TPYEOEMKOCTb | 53ET 180 | 12 | 88 80
KoHTakTHasi paboTa ¢ 00y4alONIUMHUCST 16.65| 12 2 2.65




B TOM YHCJIE:
Jlexknuu

[TpakTruyeckue 3anatus (I13)
JTabopaTopHbie paboTs (JIP) 4
3ammuTa KOHTPOIBHON PabOTHI 0.3 - - 0.3
3amuTa KypcoBoil paboTHl - - -
3aluTa KypCcoBOro IpoeKTa - - -
[IpomexyTOUHAs aTTeCTalys 2.35 - - 2.35
CamocTositeibHasi paboTa o0yudaromuxcsi (CPC) 154.35| - 86 | 68.35
B TOM YHCJIE:
KypcoBas paboTa - - -
KypcoBoii mpoekT - - -
W / unu pgpyrue BUOBL CAaMOCTOATENBHOM PabOTHL:
MIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHYECKUM
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe
TEOPETUYECKOT0 MaTepuasa

[ToproToBKa K MPOMEXYTOYHOM aTTeCTalluu 9 - - 9
By npoMeKyTOUYHOH aTTeCTalluu - - |9x3ameHn

(e}

=~
N1 S] Ke))
)

154.35| - 86 | 68.35

5. Conep}KaHne OHCITHITITHHBI

5.1. ComepxaHue pa3aesioB OUCIUIIINHEL.
Tabmnua 5

Ne cemecTpa
HaumenoBaHue

pa3aeiia Conep}KaHHe pa3aeiia OYHO-
JHCIHITIIHHBI OYHAasi(3a04-
HasA

/i 3a04-

Has




Pazpen 1.
Kputuueckue
00BEKTH U
IIPOLIECCHI
IIPOTPaMMHBIX
CPEeCTB B
MeXIYHapPOTHBIX
CTaHAapTax

1) INousTus: critical item: critical section, time-critical
task (ISO/IEC/IEEE 24765:2017); critical information
(ISO/IEC 26514:2008, ISO/IEC/IEEE 15289): critical
range, critical value (IEEE 1061-1998); critical system
(ISO/IEC 29110:2015, ISO/IEC TR 29110:2014):
criticality, integrity level (IEEE 1012-2012), safety-
critical software (IEEE 1228-1994); 2) Konienuuu:
Failure Mode, Effects, and Criticality Analysis
(FMECA): critical application item (CAI), critical
design review (CDR); preliminary design review (PDR),
system design review (SDR) (IEEE 15288.1:2014);
Command, Control, Communication, Computer, and
Intelligence (C4I): critical program information (CPI):
(IEEE 15288.2:2014); Systems and Software Quality
Requirements and Evaluation (SQuaRE): evaluation
stringency (ISO/IEC 25040:2011); Quality Function
Deployment (QFD): critical path method (CPM):
critical path, critical path activity, near-critical
activity, schedule network analysis, backward pass,
forward pass, early/late start date, early/late finish
date; critical chain method (PMBOK Guide, 5th Ed.);
Critical Piece First: bottom-up, top-down
(ISO/IEC/IEEE 24765:2017), critical success factor
(CSF) (ISO/IEC TR 14471:2007); Measure of
Performance (MOP): critical quality characteristics;
Measure of Effectiveness (MOE) (ISO/IEC/IEEE 24748-
4:2016), technical performance measure (TPM)
(ISO/IEC/IEEE 29148:2011).




Pazpen 2.
CepBucH
IIPOTPAMMHOT0
obecrneueHus B
MeXIyHAPOIHbIX
CTaHmapTax

1) Onpenenenus cepBrca (Service): «CpefcTBa
OOCTABKH II0JIb30BATEIbCKOTO KOHTEeHTa» («means of
delivering value for the customer»: ISO/IEC/IEEE
24765:2017); «BHIIOIHEHNE PA00YMX IIPOIIECCOB»
(«performance of activities»: ISO/IEC/IEEE
15939:2017, ISO/IEC/IEEE 15288:2015);
«MHTEPAKTUBHO MEPEKITI0OYaeMbIN PEXKUM yIIPaBIIeHUS
nHpopMmanueir» («behavior, triggered by an
interaction», ISO/IEC 10746-2:2009): service offer;

2) Cnenmanu3alius onpefeleHNN CEPBUCA: Service
component (ISO/IEC/IEEE 24765:2017, ISO/IEC
19500-3:2012): availability, continual improvement,
errata (ISO/IEC/IEEE 24765:2017), dependability
(IEEE 982.1-2005); service primitives: association
management facility, basic interworking facility,
location facility (ISO/IEC 14752:2000); data
processing center (ISO/IEC 2383); functional service
(ISO/IEC 29881:2010): functional service type / base
functional component type (BFC type), layer,
Functional size measurement (FSM) (ISO/IEC
19761:2011), deliverable product (ISO/IEC
25041:2012); continuity service: reliability, down time,
up time, busy time, idle time, mean time to repair, set-
up time, interrupt, event, service alternative, incident
(ISO/IEC/IEEE 24765:2017, ISO/IEC TS 24748-1:2016,
ISO/IEC/IEEE 15288); 3) Konueniuu TpeboBaHUM K
cepsucy:: Service Level Agreement (SLA): compliant
(ISO/IEC/IEEE 24765:2017, ISO/IEC/IEEE
15289:2015), security attribute service (SAS) (ISO/IEC
19500-2:2012), Interrupt service routine (ISR)
(ISO/IEC/IEEE 24765:2017); Application Service
Object: service import, service export (ISO/IEC 10746-
1:1998), object implementation (ISO/IEC 19500-
1:2012), agent (ISO/IEC 15414:2015); Common
Management Information Service (CMIS): quality of
service, environment contract (ISO/IEC 10746-
1:1998).

Paspmen 3.
CepBuCH
IIPOTPaMMHOT0
obecreyeHus B
POCCHUICKUX
CTaHIapTax

1) CepBucCHBIE 371€EMEHTHL: IPUKIJIAAHOTO YPOBHSI

(TOCT P UCO/M3K 9804-96); ynpaBneHus
accouuarmei (FOCT P 34.981-91). 2) ApxuTteKTypHbIE
pellIeHus: KOHILENIUsS CEePBUC-0PUEHTUPOBAHHOMN
apxutekTtypsl ('OCT P UCO/M3K 18384-1-2017);
CHUCTEMBI OCTYTIa K CepBUCaM Ha pacupeneieHHbIX
nnatdopmax (TOCT P UCO/M3K 20933-2017); momenb
3aBEePIIEHHOCTHA UHTETPaluyl CEPBUCOB

(TOCT P UCO/M3K 16680-2015). 3) CepBuch
HMHTEJIEKTyaIbHbIX CUCTEM: CTPYKTYypa COTJIallleHUs
00 ypoBHe cepBuca nis 00mayHbix Beruucnenuit (ITHCT
367-2019); cepBUCHBEIE IOMEHEI, CEPBUCHBIE TPYIIIH 1
CEpPBUCHI B 007TaCTU UHTEJIIEKTYyalbHBIX TPAHCIIOPTHHIX
cucteM ('OCT P MCO 14813-1-2001).




Pazgen 4.
[Tla6soHE
MIPOEKTUPOBAHUS
KPUTHYECKUX
CEpPBUCOB

1) ITIpumenenne kKouueniuu MVC (Model-View-
Controller) mnst pa3paboTKu KPUTUIECKUX CEPBUCOB:
mabnoH npencTabnenus «Model» (critical section,
time-critical task; critical range, critical value);
mabnoH npenctasnenus «View» (FMECA: CAI, CDR;
C4I: CPI); mab6non npenctasnenus «Controller»
(SQuaRE; QFD: CPM, Critical Chain Method, Critical
Piece First; MOP, MOE. 2) IIpumenenue GoF-
cranmaprta (Gang of Four, Design Patterns) mns
Pa3paboTKu KPUTUUYECKUX CEPBUCOB:: TOPOXKIAOIINE
(Creational) ma061oHbE B OTHOIIEHUHY 00BEKTOB BHA
Application Service Object u CMIS; cTpykTypupyoomue
(Structural) 11aGI0HEI B OTHOIIEHUY 00HEKTOB,
olpemesnsseMbIX KakK service component, service
primitives, functional service u continuity service;
nmoBemeH4eckue (Behavior) maGmoHb, peanu3yommx
SLA, SAS, ISR.

Paszpgen 5.
[IporpamMMHELe
KOMIIOHEHTHI [
CO3[aHus
KPUTUYECKOT0
cepBuca Ha
a3belKe Python

1) ITocTaHOBKa 3aayu CO3MaHUS KPUTAUECKOTO
cepBuca: TpeboBaHUS K KDUTUIECKOMY CEPBUCY Ha
OCHOBe OTIpefeeHNs KPpUTUIeCKou ceKnum (critical
section); mprMep IOCTAHOBKY 3aflayd B KOHIETIIINHI
CRUD (Create, Read, Update, Delete). 2) Bribop
MHCTpyMeHTapus: 0030p GbperiMBOpKOB (framework),
nnaruHoB (plugin) u pacmupenui (extension) Ha
sa3blKe Python; npumep yctaHoBKEU (periMBopKa «QT»
u Habopa pacmupenuii PyQt5. 3) IIporpammuas
peanusaius KpUTUYeCKoro cepBuca: 0630p KoMaH[ Ha
ss3pKe Python mmst paboTel ¢ OKpyKeHueM u 0a3amu
OaHHLIX. IpuMep peanusaiuu ceppuca CRUD Ha
ocHOBe MySQL. 4) TecTupoBaHUE KPUTUIECKOTO
cepBuca:: 0030p CPeACTB IOHUT-TECTUPOBAHUS Ha
g3bIKe Python. mprMepE! IOHUT-TECTOB 110 Pe3yabTaTaM
peanu3anuu cepBruca CRUD Ha ocHOBe MySQL.

5) Ompepnenenne TpeOOBaHMM K Pa3BePTHBAHUIO
MUKPOCEPBUCHOM apXUTEKTYPhl: MUKPOCEPBUCHAS
apxutekrtypa (MSA, microservice architecture), UML-
ouarpamMMa pa3BepThiBaHus (deployment) u
KPUTHYECKUH CEePBUC C TOYKYU 3PEHUS peanu3aluu
mabnona MVC; onucanue TpeOoBaHUN K
pa3BepTHIBAHUIO MUKPOCEPBUCHOU apXUTEKTYPHI C
nomoibio UML-nmarpaMMbl IpeleneHToB (usecase).




1) IlpoexTupoBaHUEe MUKPOCEPBUCHOU apXUTEKTYPHI:
noctpoenre UML-guarpaMmsl mpodunen (profile);
noctpoenre UML-guarpaMmel cocTosTHUY (State
machine) gng kaxporo cepsuca; moctpoenre UML-
OuarpaMMbI MaKeToB HaHHBIX (package); BeiOop CYB]]
u noctpoenue ERD; noctpoenue IDEF0-guarpamMm
IIPOTPaMMHOM peaju3alliy U TeCTUPOBAHMUS.
Pazmen 6.
IIporpaMMHELe 2) [IpoekTrpoBaHNe KPUTAUECKUX CEPBUCOB::
peleHns Ha noctpoenue UML-guarpamMm H(?C:JIGJIOBaTeHBHOCTH
OCHOBE (sequence), nesTenbHOCTH (activity) u 06beKTOB
(object) mmsg Kaxkmoro U3 MpelegeHTOoB; IOCTPOEHNE
KPUTHUYECKUX .
6 CEPBHCO B UML-JII/Ia}"pal_VIMLI Kj1accoB (class) 1 KOMMyHUKaIi 4 3
sanate (communication). 3) [IporpaMMHasi peanu3aius u
TeCTUPOBaHUE KPUTHUYECKUX CEPBUCOB: YCTAHOBKA
pPa3BepPTHIBAHUS
MHKDOCEPBHACHOH JIOHOJ'IHE/ITGJ‘IBHI:IX cepBucoB Ha ocHOBe REST API,
APXATERTYDH HACTpPOMKa perno3utopus, nonydenue mpodbroro JSON-
OoTBeTa OT 0a3Hl AaHHHEIX; IPOTPaMMHas pPean3alus
(OYHKIMOHAIbHBIX TPOTOTUIIOB KPUTUYECKUX CEPBUCOB:
OaHHLIE ¥ METObI UCIIOJIb30BAHUS U Peau3alluu
REST API; HanucaHue U oTjl1aAKa IOHUT-TECTOB II0
paaHbM UML-guarpaMm COCTOSHUM; IpOrpaMMHAast
peanu3anusi KpUTUYECKUX CEPBHCOB, OTIagKa U
BHITYCK XML-IOKyMeHTaIuu.
5.2. MexpaucuuninuHapHble CBA3W C oOecnedYuBaeMbHIMU (MOCTEAYIOMIUMH)
OUCILUNIIINHAMMU.
Tab6mnuia 6
No
n/m HanMmeHoBaHHe 00ecIeYHBaeMbIX (MOCIEAYIOIIHX) TUCIHITHH
1 | MHCTpyMeHTaNbHbEIE CPEACTBA UHGOPMAIMOHHEIX CUCTEM
2 | MeTops!l ¥ CpefCcTBa NPOEKTHPOBaHUS HHPOPMAIMOHHBEIX CUCTEM M TEXHOJIOTUM
3 | TexHOMOrMM MPOEKTUPOBAHUS ITPOrPAMMHOr0 obecrmedeHrss HHOOPMALMOHHBIX CHCTEM
5.3. Pa3gensbl UCHMIUIMH ¥ BUOLI 3aHITHH.
Ounas popMa o0yueHUs
Tabmuma 7
Ne JIexk-| [Ipakrt. | JIab. [Cemu- Bcero
HaunMeHOBaHHE pa3deiia THCHTHILIHHBI CPC
n/n MM [3aHATUA3aHATHS] Hapbl JacoB
Pazmen 1.
1 Kputnueckrue 06beKTH U MPOIECCH 4 13 17
IIPOrPaMMHBIX CPEOCTB B MEXKIyHAPOIHBIX
CTaHJapTax
Pazmen 2.
2 | CepBucCH mporpaMMHOr0 obecriedeHus B 4 13 17
MeXyHapOOHBIX CTaH#apTax
Pazmen 3.
3 | CepBuCH MPOrpaMMHOI0 00eCIIeuYeHus B 4 13 17
POCCHUMCKUX CTaHOapTax
Pazpen 4.
4 | [l1a60HEI TPOEKTUPOBAHUS KPUTHIECKHUX 6 13 19
CEpPBHUCOB




Pa3zpen 5.
5 |I[IporpaMMHbEIE KOMIIOHEHTHI AJI1 CO3AaHUS 4 6 13 | 23
KPUTHUYECKOTO CepBHca Ha fA3bKe Python
Pa3spen 6.
[IporpaMMHEIE pellleHUsI Ha OCHOBE
6 |KpUTHYECKUX CEPBUCOB B 3alaue 4 22 12 13 | 51
pa3BepPTHIBAHUS MUKPOCEPBUCHOU
APXUTEKTYPHI
Htoro: | 26 22 18 - 78 | 144
3aouHas Gpopma oOydyeHUs
Tabmnuia 8
No Jlek-| [Ipakr. | JIab6. [Cemu- Bcero
HaumeHOBaHHe pa3jesia JUCHUIUITHHBI CPC
n/n UM [3aHATHSASAHATHS HAPbI 9acoB
Pazpen 1.
1 Kputuueckre 00beKTEl U ITPOLIECCH 9 20 29
IIPOTPaMMHBIX CPEICTB B MEXIYHAPOIHBIX
CTaHJapTax
Pa3zpen 2.
2 | CepBuCH MPOTPAaMMHOT0 00eCIIeYeHUs B 20 20
MeXIyHapOOHBIX CTaHJapTax
Pazgen 3.
3 | CepBuCH MpOrpaMMHOT0 00eCIIeYeHUs B 2 20 22
POCCUUCKUX CTaHAApTax
Pazpmen 4.
4 | [ITa6mOHKEI IPOEKTUPOBaHUS KPUTUUECKUX 2 26 28
CEPBUCOB
Paspern 5.
5 | I[IporpaMMHble KOMIIOHEHTHI I CO3MAHUS 4 33.35(37.35
KPUTHAYECKOT0 cepBuca Ha g3bike Python
Paspern 6.
[TporpaMMHEI€e pelleHusI Ha OCHOBE
6 |KpUTUYECKUX CEPBHUCOB B 3afayde 4 35 39
pa3BepTHIBAHUS MUKPOCEPBUCHOU
aPXUTEKTYPHI
Hroro:| 6 4 4 - |[154.35|168.35
6. Jlekuuu
Ounas ¢popMma o0yueHUs
Tabnura 9
No | Homep Bcero
TeMa JIeKIIUH
/1 pa3ge’a) 4acoB
1 1 Kputnueckue 00beKThl ¥ IPOLIECCH IPOTPAMMHBIX CPELICTB B 9
MeXOyHapOOHBIX CTaHAapTax
9 1 Kputnueckue 00BEKTH U IIPOIECCH IPOrPaMMHBIX CPELCTB B 9
MeXOyHapOOHBIX CTaHAapTax
3 2 CepBHUCH IPOrpaMMHOr0 ob6ecriedeHnsI B MeXKAyHapPOOHEIX CTaHAapTax 2
4 2 CepBHCH TPOrpaMMHOr0 06ecriedeHrsI B MeXKAYHapPOOHLEIX CTaHAapTax 2
5 3 CepBHUCH TPOTPaMMHOT0 00eCIeYeHusT B POCCUMCKUX CTaHOapTax 2
6 3 CepBHUCH ITPOTPaMMHOT0 00eCIedYeHusT B POCCUMCKMUX CTaHOapTax 2
7 4 [1Ta6I0HE TPOEKTUPOBAHUS KPUTHYECKUX CEPBHUCOB 2
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8 4 [1Ta610HBI TPOEKTUPOBAHUS KPUTUUECKUX CEPBUCOB 2
9 4 [1Ta610HBI TPOEKTUPOBAHUS KPUTUUECKUX CEPBUCOB 2
10 5 [IporpaMMHBIE KOMIIOHEHTHI 711 CO3[aHUsd KPUTUYECKOTr0 CepBrCa Ha 9
s13biKe Python
11 5 [TporpaMMHBIE KOMIIOHEHTHI 711 CO3[aHUs KPUTUYECKOTr0 CepBrca Ha 9
s13biKe Python
12 6 [TporpaMMHBIE pelleHus Ha OCHOBE KPUTHIECKUX CEPBUCOB B 3a/1ade 9
pPa3BePTHIBAHUS MUKDPOCEPBUCHOU apXUTEKTYPHI
13 6 [TporpaMMHEIE pelIeHus Ha OCHOBE KPUTHIECKUX CEPBUCOB B 3a/1ave 9
pa3BePTHIBAHUS MUKDPOCEPBUCHOU apXUTEKTYPHI
Htoro: | 26
3aouHas Gpopma oOyueHUs
Tab6muia 10
Ne | Homep Bcero
Tema neKuuu
n/n pa3geal 4acoB
1 1 Kputnyeckne 00HEKTH U ITPOIECCH IPOrPaMMHBIX CPELCTB B 9
MeX[yHapOOHHIX CTaHAapTax
2 3 CepBHUCH IPOTPaMMHOTr0 00ecreYeHnsT B POCCUMCKUX CTaHOapTax 2
3 4 [1Ta6I0HE TPOEKTUPOBAHUS KPUTHYECKUX CEPBHUCOB 2
Hroro:| 6
7. JlabOpaTOPHBIH MPAKTHKYM
Ounas popMa o0yueHUs
Tabnuma 11
Ne | Homep o Bcero
HauMeHoBaHHe Ta00pPaTOPHOH PadOTHI
n/n pa3geal 4acoB
1 5 CO3I[aHI/IeU Kputudeckoro cepsuca CRUD. IlocTaHOBKa 3afayu, yCTaHOBKa 9
¥ HaCTPOMKa UHCTPYMEHTapusl.
2 5 Co3panue kputrueckoro cepsuca CRUD. IlporpaMMHas peanusanus 2
3 5 Cozganue kputudeckoro cepsruca CRUD. FOHuT-TecTUpoBaHue 2
4 6 Pa3paboTka KpUTHUYECKUX CEPBUCOB IJIsI pa3BepThiBaHusI MSA. [laHHBEIE U 9
MeToanl ucronb3oBaHusi REST API
5 6 Pa3paboTka KpUTHYECKUX CEPBUCOB IJIsT pa3BepThiBaHusT MSA. [laHHBEIE U 9
MmeTomel peanuianuu REST API
6 6 Pa3paboTka KpUTHYECKHUX CEPBUCOB IJIsI pa3BepThiBaHusT MSA. HanmucaHnue 9
1 OTJIafiKa IOHUT-TECTOB
7 6 Pa3paboTka KpUTUYECKUX CEPBUCOB M7 pa3BepThBaHUusS MSA. 9
[IporpaMMHasi peanu3alnsi KPpUTUYECKUX CEPBUCOB
8 6 Pa3paboTka KPUTUYECKUX CEPBUCOB MJIs pa3BepTeiBaHus MSA. OTnagka 9
KPUTUYECKUX CEPBUCOB
9 6 Pa3paboTka KpUTUYECKUX CEPBUCOB I pa3BepThIBaHUSI MSA. 9
CocraBnenune XML-moKyMeHTalun
Wrtoro: | 18
3aouHas popma oOydeHUs
Tabnuma 12
Ne | Homep o Bcero
HauMeHoBaHHe Ta00pPaTOPHON PadOTHI
/1 pa3geal 4acoB
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1 5 CoanaHHeu Kputudeckoro cepsuca CRUD. IlocTaHOBKa 3afauu, yCTaHOBKa 1
Y HAaCTPOMKA UHCTPYMEHTapus
2 5 Co3panue kputrueckoro cepsuca CRUD. IlporpaMMHas peanusanus 1
3 5 Cozpganue kputudeckoro cepsuca CRUD. FOHUT-TeCcTUpOBaHUE 2
Hrtoro: | 4
8. [IpakTHyeckue 3aHsATUA (CeMHUHaApPHI)
Ounast hpopMa o0yueHus
Tab6mnuia 13
Ne | Homep Bcero
Tema 3aHATHA
n/n pa3aeal JacoB
1 6 Pa3paboTka KpUTUYECKUX CEPBUCOB IJIst pa3BepThiBaHust MSA. UML- 9
grarpaMMa pa3BepTHIBaHUSA
9 6 Pa3paboTka KpUTHYECKUX CEPBUCOB IJIst pa3BepThiBaHus MSA. UML- 9
guarpaMma IpeLenesToB
3 6 Pa3paboTka KPUTUYECKUX CEPBUCOB MIJIs pa3BepThiBaHus MSA. UML- 9
ouarpaMma npoduinen
4 6 PaspaboTka KPUTHYECKUX CEPBUCOB [Nl PA3BEPTHIBAHNUS MSA. UML- 2
guarpaMMa COCTOSSHUN
5 6 Pa3paboTKa KpUTUYECKUX CEPBUCOB [ pa3BepThiBaHus MSA. UML- 9
ouarpaMma IocjaefoBaTelbHOCTI
6 6 Pa3paboTka KpUTUYECKUX CEPBUCOB A pa3BepTeiBaHus MSA. UML- 9
ouarpaMma fesiTeJIbHOCTU
7 6 Pa3paboTka KpUTUYECKUX CEPBUCOB A1 pa3BepTeiBaHus MSA. UML- 9
guarpamMma 00BEeKTOB
8 6 Pa3paboTka KpUTUUYECKUX CEPBUCOB OJIst pa3BepThiBaHuss MSA. UML- 9
ouarpamMMa nakeToB JaHHBIX. ERD
9 6 Pa3paboTka KpUTHYECKHUX CEPBUCOB IJ1s1 pa3BepThiBaHuss MSA. IDEF0- 9
guarpaMma
10 6 Pa3paboTka KpUTUYECKUX CEPBUCOB IJIst pa3BepThiBaHus MSA. UML- 9
guarpamMma KjacCoB
11 6 Pa3paboTka KPUTUYECKUX CEPBHCOB [ PA3BEPThIBAHUA MSA. UML- 9
guarpaMMa KOMMYHUKaUUi
Wtoro: | 22
3aouHas popma oOydyeHUs
Tab6mnuia 14
Ne | Homep Bcero
TeMa 3aHATUA
/o pa3ae’al JacoB
1 6 Pa3paboTka KPUTUYECKUX CEPBUCOB MJIs1 pa3BepThiBaHus MSA. UML- 1
guarpaMMa pa3BepTHIBaHUS
9 6 Pa3paboTKa KpUTHUYECKUX CEPBUCOB [ pa3BepThiBaHus MSA. UML- 1
guarpaMma npelegesHToB
3 6 Pa3paboTKa KpUTUYECKUX CEPBUCOB M7 pa3BepThiBaHuss MSA. UML- 9
ouarpaMma npoguuen
HUrtoro: | 4

9. IIlpuMepHasi TeMaTHKa KyPCOBBIX IIPOEKTOB (padoT)

PabouyuM y4eOHbBIM IIJTAHOM He IIPeNyCMOTPEHO
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10. CamocTosiTe;IbHasA padoTa

Ounas ¢popMa o0ydeHUs

Tab6mnmuma 15
Ne | Homep o Bcero
CoaepxkaHHe CAaMOCTOSITEeILHOU PadOTHI ®opMa KOHTPOJIs
/1 [pa3aea) JacoB
1 1 W3yueHne (pparMeHTOB CTAaHAAPTOB, 3alaHHbIX KOHCIIEKT 13
IpenopaBaTesieM
9 7 W3yueHne (pparMeHTOB CTAaHIAPTOB, 3alaHHbIX KOHCIIEKT 13
IpenofaBaTeieM
3 3 W3yueHne GpparMeHTOB CTAaHIAPTOB, 3alaHHbIX KOHCIIEKT 13
IpenofaBaTeieM
W3yuenue mabnona GoF-cTanpmapTa, 3aflaHHOTO
npenopaBaTenieM: Creational: Singleton, Abstract
Factory, Builder, Factory Method, Prototype;
1 A Structural: Faade, Bridge, Composite, Decorator, KOHCIIEKT 13
Proxy, Adapter, Flyweight; Behavioral: Iterator,
Strategy, State, Command, Observer, Mediator,
Memento, Template Method, Chain of
Responsibility, Visitor, Interpreter.
5 5 V3ydyeHne IpaKTUK IPOTPaMMUPOBAHUS Ha SA3BIKE KOHCIIEKT 13
Python, 3agaHHBIX TpenofgaBaTeneM
6 6 H3yuenuve npaktuk nporpammupoBanus REST API, KOHCIIEKT 13
3a[laHHbIX IPENogaBaTeIeM
Hroro: | 78
3aouHas popma oOydeHUs
Tabmuna 16
Ne | Homep Y Bcero
CopepzxkaHHe CaMOCTOSITE/IbHOH PabdOThI dopmMa KOHTPOIA
1/n pa3ae’al JacoB
1 1 H3yueHue pparMeHTOB CTaHIaPTOB, 3aJaHHBIX K OHCIIEKT 20
IpenogaBaTeeM
9 9 H3yueHue pparMeHTOB CTaHAapPTOB, 3aJaHHBIX KOHCIIEKT 20
IpenogaBaTeieM
3 3 H3yueHne pparMeHTOB CTaHIAPTOB, 3aJaHHBIX K OHCIIEKT 20
IIpenogaBaTeeM
W3yuenue mabnona GoF-cranmapTa, 3aJaHHOT0
npenogaBarteneM: Creational: Singleton, Abstract
Factory, Builder, Factory Method, Prototype;
4 A Structural: Faade, Bridge, Composite, Decorator, K OHCIIEKT 26
Proxy, Adapter, Flyweight; Behavioral: Iterator,
Strategy, State, Command, Observer, Mediator,
Memento, Template Method, Chain of
Responsibility, Visitor, Interpreter.
5 5 V3ydyeHne IpakTUK IPOrpaMMUPOBaHUS Ha SI3bIKE KOHCIIEKT 33.35
Python, 3agaHHBIX IpemIogaBaTeIEM
6 6 H3yueHue npakTuk nporpammupoBanus REST API, KOHCIIEKT 35
3aJlaHHbIX IPENnofgaBaTeeM
HWroro: |154.35
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11. IlepedyeHb Y4eOHO-METOTHIECKOr0 00eCIeYeHHsI [I/Isi CAMOCTOSITe/ IbHOU
padoThl 00yYaIOUIMXCSI 110 TUCIHUIIIHHE

17151 caMOCTOSITEeIbHOM pPabOTHI 110 AUCIUIININHE PEKOMEHIOBAHO clenyilee yueOHo-
MeTou4YecKoe obecredyeHue:
- [TomoxkeHue 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
roCcyoapCTBEHHOM YHUBEPCUTETE TeIeKOMMYHUKalui uM. mpod. M.A. bonu-bpyeBuya;
- PeKOMeHOOBaHHAs OCHOBHASA U OOIOIHUTENIbHAS INTEPATYPa;
- KOHCIIEKT 3aHSTHUU MO0 OUCIUIIINHE;
- Claupgbl-IIpe3eHTaly U OPYroM MeTOANYECKUY MaTeprall, UCIIOIb3yeMbIi Ha 3aHATUAX;
- MeToguuYecKue peKOMeHOalluy I10 MTOATOTOBKE MUChMEHHBIX PaboT, TpeOOBaHUS K UX
comepKaHu0 ¥ oopMIIeHHIO (pedepaT, acce, KOHTPOJIbHAsS pabdoTa) ;
- (bOH[BI OIIEHOYHBIX CPENCTB;
- MeTOIMYeCKHe YKa3aHUS K BHIITOTHEHUIO 1a00paTOPHEIX PabOT I CTYIEHTOB;

12. ®oHJ OIIEHOYHBIX CPEICTB [IsI MIPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluu
00Yy4YaIOIIHUXCsI

®oH[I OIIEHOYHHIX CPEACTB pa3dpabaThiBAETCS B COOTBETCTBUU C JIOKAIbHBIM aKTOM
yHuBepcuteTa «IlomoxeHue o GOHAE OIEHOYHLIX CPEACTB» U SBIAETCS MPHUIOXKEHUEM

(ITpunoxenue A) K paboueli MporpaMMe OUCIUIIJINHEL.

®oH[ OI€HOYHHBIX CPEOCTB [OJid IPOBEeOEeHUS NPOMEXYTOYHOW aTTeCcTalluu
0o0y4aluXCs M0 AUCIUIIIAHE BKII0OYaeT B celd:

- TIepedYeHb KOMIIETEHIIUH C YKa3aHUEM 3TallOB UX (OPMHUPOBAHUS B IPOIECCE OCBOEHUS
o0pa30BaTeNbHOU TPOTPaMMbI;

- OIHCaHMe II0Ka3aTejel U KPUTEPUEB OlleHUBAHUSI KOMIIETEHIIMM Ha Pa3JIMYHBIX 3Talax
X (OpMUPOBaHUS, ONIMCAHKE IIKa/ OLIeHUBAHUS;

- TUTIOBHIE KOHTPOJIbHLIE 3a[laHus UJIM WHBIE MaTepuaslkl, He0OXOIUMEBIE [IJIST OIleHKU
3HAHUU, yMEHUM, HABLIKOB U (M) OIBITA AeSATEIbHOCTU, XapaKTEPU3YIOIINX 3TAIbI
dbopMUpoOBaHUS KOMIIETEHIINM B IIPOLIECCe 0OCBOEHUST 00pa30BaTeIbHOM ITPOTPAMME;

- MeTOMYEeCKre MaTepualbl, OIpeensionlre IPoIeqyphl OlleHUBaHUS 3HAaHUM, YMEHHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKUX 3Tkl (POPMUPOBAHUS
KOMIIETEeHIINH.

II11s1 KaXXmoro pe3ynibTaTa 00y4eHUs 0 OUCHUIINIMNHE ONpPeensioTCs IoKa3aTelu U

KPpUTEpUHN OIeHKU CHOPMUPOBAHHOCTM KOMIIETEHLHMM Ha pa3lNWYHBIX 3Talax HX

dbopMupoBaHus, Kb ¥ IPOIEAyPHl OIleHWBaHUSA.

13. IlepeyeHb OCHOBHOH H [IOIOTHUTE/ILHOH JINTEPATypPbl, HEOOXOTUMOM [IJIsI
OCBOEHHS THCIHUIITHHBI

13.1. OcHoBHas nuTepartypa:

1. Criues, A. B.
[TepcrneKTUBHBIE TEXHOJIOTUH U SI3HIKM Be0O-pa3paboTKu : [DIIeKTPOHHEIN pecypc] :
yuebHOe nocobue / A. B. Criues. - 2-e u3n. - M. : UHTYUT, 2016. - 493 c. - URL:
https://e.lanbook.com/book/100364. - b. 1. Kuura u3 xkomneknuu MHTYUT -
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HMudpopmaTuKa

. CeBepeHc, Y.

BBemeHue B mporpaMMupoBaHue Ha Python : [9meKTpoHHHN pecypc] : yueOHOe
nmocobue / Y. CeBepeHc. - 2-e u3g. - M. : UHTYHUT, 2016. - 231 c. - URL:
https://e.lanbook.com/book/100703. - b. 1. Kuura u3 xomneknuu MHTYUT -
HMudopmaTuKa

13.2. [lononHuTeIbHAS TUTEPATYpA:

. Heuirapa, M.

Release it! [IpoekTupoBanue u gusauH [10 ais Tex, KOMy He BCE PaBHO :
[SnexTponHBIU pecypc] / M. Heiirapg. - Caukt-IletepOypr : [Tutep, 2016. - 320 c. : ur.
- URL: http://ibooks.ru/reading.php?productid=350531. - ISBN 978-5-496-01611-7 : b.
II.

. [Inac, Ix. Baugep

Python fmns cmoXHBIX 3aiay: HayKa O JaHHBIX ¥ MalIMHHOE 00y4eHue : [ITeKTPOHHBIN
pecypc] / Ix. Baumep Inac. - Caukt-Iletepbypr : ITutep, 2018. - 576 c. : un. - URL:
http://ibooks.ru/reading.php?productid=356721. - ISBN 978-5-496-03068-7 : b. 1.

. Knennmasn, M.

BrICOKOHarpyKeHHbIe IpuI0okKeHus. [IporpaMMupoBaHre, MacIITabOupoBaHUE,
mopmepxkKa : [OnekTpoHHb pecypc] / M. Knennwmas. - CankT-ITetepOypr : [Tutep,
2018. - 640 c. : un. - URL: http://ibooks.ru/reading.php?productid=357916. - ISBN 978-
5-4461-0512-0 : B. 1.

. [TaTTepHH IPOEKTUPOBAHUSA : [ONeKTpoHHEBIN pecypc] / 3. OpumeH [u gp.]. - CaHKT-
[TetepOypr : [Tutep, 2017. - 656 c. : un. - URL:
http://ibooks.ru/reading.php?productid=354827. - ISBN 978-5-496-00782-5 : b. .

. Henucos, 0. A.

TeKCTOBEIM BBOJI-BRIBOT, : [DNIEKTPOHHEIN pecypc] : yuebHoe mocobue / FO. A. [IeHuCoB. -
2-e u3m. - M. : MHTYHT, 2016. - 579 c. - URL: https://e.lanbook.com/book/100524. - B.
1. Kuura u3 komnekuun UHTYUT - UadopmaTuka

. Cysm, P. A.

fA3bIK mporpaMMupoBanus Python : [9nekTponHbH pecypc] : yuebHoe nocobue / P. A.
Cysm. - 2-e u3n. - M. : UHTYUT, 2016. - 350 c. - URL:
https://e.lanbook.com/book/100546. - ISBN 5-9556-0058-2 : b. 11. KHura 13 Konnekiuu
MHTYHUT - UadopMaTuKa

. [Tapanuues, AHgper BUKTOpOBUY.

[TporpaMMupoBaHre KPUTUUECKUX CEPBUCOB : [IIEKTPOHHBIN pecypc] : mMpakTUKyM / A.
B. [Tapanuues ; pei. T. B. MaTioxuHa ; MUHHCTEPCTBO IIU(POBOTO PA3BUTHS, CBS3U U
MaccoBbIX KoMMyHUKalui PO, C.-ITeTep0. roc. yH-T TeIEKOMMYHUKAIUK UM. Ipod. M.
A. bonu-bpyeBuua. - CII6. : CIIOI'YT, 2021. - 43 c. : un. - (maTa obpalieHus:
23.12.2021) . - PexxuM gocTyma: CBOOOIHBIN OOCTYII U3 ceTH MHTepHET,CBOOOIHBIN
OOCTYII U3 JIOKAJIbHOU CeTH. - bubmuorp.: c. 41-43. - 678.45 p.
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14. IlepeyeHsb pecypcoB HH(POPMAIHOHHO-TEIeKOMMYHHUKAIIHOHHOH CE€TH
«AHTEepHEeT»

Pecypchl nH)OPMalMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH UHTEPHET U3 YKa3aHHOIO0
IepevyHs SBIAIOTCS PEKOMEHAYEMBIMH [OMOIHUTEJIbHEIMU (BCIIOMOTATEIbHBIMU)
MCTOYHUKAMU OpuUIMaIbHON MH(pOpMAINK, pa3MelleHHOM Ha JerajJbHBIX OCHOBAHUSX C
OTKPHITEHIM OOCTYIOM. 3a IOJIHOTY COfepXKaHUS U KadyeCTBO paboTy cauTOB HeceT
OTBETCTBEHHOCTH IIPaBO00OIaiaTENb.

Tabmuna 17
HauMeHOBaHHe pecypca Anpec
OdurmanbHEIN CalT Pa3padOTUMKOB :
ot gt.io
Cpepna paspaboTtku Qt mporpamMm Ha
C++ gOKyMeHTaUXs U IPUMEPE www.qt.io/developers/
IIpOrpaMMm

OdunnanbHBIA CAalT S3bIKA
nporpaMMmupoBanus Python
OdunmanbHEIN CallT MeXKOYHAPOIHON
kKoMmaHuu JetBrains, koTopas menaer
nmpodeccuoHanbHbEE UHCTPYMEHTHI
VISt pa3paboTKH

www.python.org/

www.jetbrains.com/ru-ru/pycharm/

15. IlepeyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIOJIL3YEeMBIX IPH
OCYyIIIeCTB/IEHHH 00pa30BaTe/ILHOI0 MpoIiecca M0 TUCIHHIUIHHE (MOIYIIIO),
BKJII0OUasi MIepedyeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPAaBOYHBIX CHCTEM.

15.1. TIporpaMMHOe obecreyeHne OUCIUTIINHEL:

- Open Office
Google Chrome

15.2. aopMaIimoHHO-CIIPAaBOYHbEIE CHCTEMBI:

- 9BC iBooks (https://ibooks.ru)
9BC Jlans (https://e.lanbook.com/)
9BC CII6I'YT (http://lib.spbgut.ru)

16. MeTomuuecKHe YKa3aHHUS IS 00yJaIONIUXCS 10 OCBOEHHUIO TUCITHIITHHBI

15.1. TInaHupoBaHUWe U OpraHU3alus BpeMeHU, HEeOOXOOUMOTO OIS U3YUEeHUS
OUCITATIIAHEL

BaXXHBIM yCIOBHEM YyCIEIIHOTO OCBOEHHS OUCLHUNNUHHE «[IporpaMMupoBaHue
KPHUTUUYECKUX CEPBUCOB» SBISIETCS CO3MaHKWE CHUCTEMHI IIPaBUILHONW OpraHMU3alluy TPYIa,
IIO3BOJISIONIEH paclIpenenuTh yueOHYI0 HAarpy3Ky PaBHOMEPHO B COOTBETCTBUU C
rpadukomM 00pa30BaTENIBHOTO Mpolecca. BOnbIIyi0 IOMOIIL B 9TOM MOXKET OKa3aTh
COCTaBJIeHME IIJlaHa PabOTH Ha CEMeCTp, Mecsl], Heflesto, NeHb. ETo Hamuuue Mo3BOIUT
IOOYMHUTL CBOOOIHOE BpeMs IeNisiM y4ueOnl, TPYOuThCcs 6ojee ycmelrHo u 3hPeKTUBHO.
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Hy>XHO OCyIIecCTBIISITh CAMOKOHTPOJIb, KOTOPHIA SBISETCS HEOOXOOMMBIM yCIOBHEM
ycremHo# y4e0Orl. Bce 3amanus, BK04as BHIHECEHHBIE Ha CAaMOCTOSTEJIbHYIO padoTy,
PEKOMEHAYETCSI BEIIIOJIHATH HEIOCPEACTBEHHO II0OCJIE COOTBETCTBYIOIIET0 aygUTOPHOTO
3aHATHSA (JIEKIWHU, TPAaKTUYECKOTO 3aHATHS), YTO CIOCOOCTBYeT NydIlIeMy YCBOEHHIO
MaTepuasna, I03BOJISEeT CBOEBPEMEHHO BHISBUTH M YCTPAHUTH «IMPOOEb» B 3HAHUSAX,
CUCTeMaTH3UpOBaTh paHee NPOUAEHHBIM MaTepuaa, Ha ero OCHOBe NMPUCTYIUTh K
OBJIaIeHUI0 HOBLIMU 3HAHUSMHU U HaBBIKAMHU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HECKOJbKUX BUIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUHM M NPAaKTHUUECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT ONpeneieHHO CIeln(pUKO.

15.2. IToaroToBKa K JIEKLIUSAM

3HAKOMCTBO C OUCLUIIIMHON ITPOUCXOOUT YXKe Ha MEepPBOM JEKIUH, TOe OT CTyJeHTa
TpebyeTcsl He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM NEKIUN He0OXOOUMO YUUTHBATL TOT (PAKTOpP, YTO OOHU JEKIUU
[AI0T OTBETHl HA KOHKPETHHIE BOIIPOCH! TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SIBJIEHHSIMH, IIOMOTas CTYOEHTY IMOHSATh T'IyOMHHBIE HPOIECCH pPa3BUTHUS
M3y4aeMoro IpefiMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHcmekTUpoBaHUE JEKLUWU - CJO0XKHBIM BUI BY30BCKOU aymgUTOPHOM paboOTHI,
Ipenmnoaraloiui WHTEHCUBHYI YMCTBEHHYIO HOeSTelIbHOCTh CTyoeHTa. KOHCIEKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3alMCcaHo caMoe CYIIeCTBEHHOE M CHEeNTaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3amucaTh [OCJIOBHO BCHIO JeKnuio. Takoe
«KOHCITEKTHPOBaHUE» MPUHOCUT OOJIbINE Bpema, YeM IMonb3bl. Ilemecoo6pa3Ho BHadase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaTaeMyI0 JIEKTOPOM, a 3aTeM 3amucarth ee. 2KenaTenbHO
3allUCh OCYIIECTBNSATh HAa OOHOM CTPAHUIlE JTUCTA WU OCTABNSAS IOJS, Ha KOTOPHX
03Hee, IPU CAMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CeNlaTh [OMOIHUTE IbHEIE
3aIKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIEeKT NeKnuu aydine Ioapas3fessaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B 0OOnbIION cTemeHu OymyT cmoco6CTBOBAThH BOMPOCH IjlaHA JIEKIUH,
IIpenoXeHHbIe IpemonaBaTensaM. Crnenyet oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [e/TaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYI CHUCTEMY COKpalleHui, ab0peBUaTyp u
cuMBonoB. OgHAKO MpU JanbHeHIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JIy4Ille 3aMEHUTH
OOBIYHBIMU CJIOBaAMHU [1Jis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIUH, BceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO Y4eOHUK, HO U TY
JIUTEPATypPy, KOTOPYIO MOIOTHUTEIFHO PEKOMEHIOoBaN JIeKTOP. IMeHHO TaKasl cepbe3Hasd,
KpomoTnuBasi paboTa C JTEKUUMOHHBIM MaTepHalioM I03BOMUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

15.3. [TogroToBKa K IpakTUYECKUM 3aHATUSAM

TmaTenbHOE MpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMAEHHOr0 MaTepuasa (MaTepuana JIeKIWi, MPpakKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHuss 00s3aTeNbHOM U [IOMOTHUTEIbHON JTUTEPATYPhl, PEKOMEHIOBAHHON K
NAHHOU TeMe.
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Pe3ynbTaT Takod pabOTH [OJIKEH MPOSBUTLCS B CIIOCOOHOCTH CTyHeHTa CBOGOMHO
OTBETUTH HAa TEOPETHUYECKHE BOMPOCH! MPAKTHKYMa, €r0 BHICTYIJIEHUHU U YYaCTHUH B
KOJIJIEKTUBHOM OOCYXIOEeHWH BOIPOCOB M3y4YaeMOHW TEeMEl, MPABUIbHOM BHIIIOJTHEHUU
IPAaKTHYECKUX 3aJaHUi U KOHTPOJIBHHIX PaldoT.

Heo6xoguMo MOHMMATh, YTO HEBO3MOXKHO BO BPeMSI ayIUTOPHEIX 3aHSITUN M3JI0XKHUTh
BeCh MaTepuaj KM3-3a JUMHUTA ayOIUTOPHBIX YacOB, W NMPU MUIYYEHUU OUCIUIIHHEL
HEIOCTAaTOYHO KOHCIIEKTOB 3aHATHH. [I09TOMy caMOCTOsITeNbHasI padoTa ¢ yueOHUKaMH,
yueOHBMHU MOCOOMSIMHU, HAY4YHOW, CIPABOYHOM NHUTEpaTypol, MaTepuagaMu
IepUOOUYeCKUX u3maHuii u WHTepHeTa sBiIsgeTcss Haubomee 3p(HEKTUBHEIM METOIOM
TIONTyYeHHsI NOMOTHUTETbHEIX 3HAHWH, TI03BOISIeT 3HAUYUTEIhHO aKTUBU3UPOBATh ITPOIECC
oBNajieHusT uH@oOpMaIuen, crnocodCcTByeT Goyee rIy00KOMY YCBOEHMIO M3y4aeMOTO
MaTepuana, GOpMUPYeT y CTYOEeHTOB CBOE OTHOIIEHHWE K KOHKPETHOH IpobiemMe.

15.4. PekoMeHpmanuu 1o paboTe ¢ TUTEpaTypon

Pa6oTy c nuTepaTypoii Ilenecoobpa3Ho HayaTh C U3y4yeHUs o0uKx paboT 1o TeMe, a
TaKXe y4eOHUKOB M yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs MepeuTu K aHalnusly
MOHOrpaduil U cTaTel, paCCMaTPUBAIOIINX OTAENIbHBIE aCIIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke opUIIMaTbHBIX MaTepUaaoB U HEOMyOJIMKOBAHHBIX MOKYMEHTOB
(Hay4HO-UCCeoBaTenbCKue paboThl, AUCCEePTalliM), B KOTOPHIX MOTYT COAepXkKaThCsd
OCHOBHBIE BOIIPOCH U3y4aeMOM IPOOIIeMEI.

PaboTy ¢ uCTOYHMKaAMHU HaJO0 HaYyWMHATh C O3HAKOMHUTENILHOTO UYTEHHS, T.€.
IIPOCMOTPETH TEKCT, BEIAENAS €er0 CTPYKTYPHbIEe eQUHULIEL. [Ipr 03HaKOMUTEIbHOM YTEHUU
3aKjlafiKkaMyd OTMeYaloTCS Te CTpPaHHUIb, KOTOphkle TPeOyioT 0Oojiee BHUMAaTEJIbHOTO
n3y4yeHus. B 3aBUCUMOCTU OT pe3y/IbTaTOB O3HAKOMUTEJIbHOTO UTEeHUS BHIOMpPAETCs
manbHENInK crmocod paboTH ¢ UCTOYHHUKOM. Ecnu mis pa3pelleHus MOCTaBIEHHOU
3amauu TpebdyeTcs u3ydyeHWe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METOI
BHIOOPOYHOTO UTeHHUS. Eciu B KHUTe HET IoApoOHOro OTjiaBlieHHs, ClefyeT o0paTUTh
BHUMaHUe yYeHUKa Ha IIpegMeTHbIEe U UMEeHHbIEe YKa3aTeslu.

V36paHHbe (pparMeHTH WU BECb TEKCT (E€CNIM OH LIEIMKOM MMEET OTHOIIEHUE K
TeMe) TpeOyloT BOYMYHMBOI'0, HETOPOIIJIUBOTO UYTEHMHS C «MBICIIEHHOM IMpPopaboTKOim»
MaTepuana. Takoe 4TeHUe IIpenonaraeT BoifeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
aprymMeHToB; 3) BeIBogoB. Ocoboe BHUMaHUe cjefyeT 0OpaTUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xoouMo TaKxXKe NMpoaHaNIU3UpOBaTh, KakKue U3 yTBEPKAEHUN
aBTOpPa HOCST NpoOIeMaTUYHBINM, TUIOTETUUYECKUN XapaKTep M YIOBUTb CKPHITHIE
BOITPOCHI.

[ToHSITHO, YTO YMeHHe TakKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HaydUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBIWBaTh
npoOieMaTUYHLIM XapakKTep YTBEPXKIEHUU, NaBaTh OIEHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apr'yMEHTOB
CTOPOH ¥ [ieslaeT BHIBO 0 HaubomnbIinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEUYATCSA Pa3Hble TOUYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuchk. [Ipy HaTUYUM PACXOXKOEHUU MeXOy aBTOpaMU HeoOXOOWMO HaWUTHU
palyoHanbHOE 3€ePHO yV KaXKOOTr0 M3 HUX, YTO MO3BOJIUT T'Iy0Ke YCBOUTH NMpEeAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHMBATh U3ydaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
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MO3UIIUSMU aBTOPOB, HYKHO ONPEAENATh UX CXO0XKHNEe CyXKAeHHs, apTyMeHTHI, BEIBOARI, a
3aTeM CpaBHMBATh UX MeXAy co00M M MPUMEHSITh U3 HUX Ty, KOTopas 0ojiee ybenuTenbHa.
CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMHU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DMKCHPYIOUIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHENbHHIX JINCTAX, KOTOPEE MOTOM JIETKO CHCTEMATH3UPOBATh IO OTHENILHEIM TEeMaM
M3y4aeMoro Kypca. [Ipyrou cmocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa 1enecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBEIX TeTpPadsx. 3Mech BaxKHO
BCIIOMHHUTB, UYTO KOHCITEKTHI ITUIIYTCS HAa OJHOU CTOPOHE JIMCTA, C MOJISIMU U JOCTaTOYHBIM
OIS UCIIPABIIEHUS ¥ PEMApPOK MEXCTPOUYHBIM PACCTOSHMEM (3T IpaBuila coOMI0Oa0TCs
st ynoOCTBa peflakTUpoBaHus). EC/TM B KOHCIIEKTaX IPUBOOSATCS IUTATHI, TO HEIIPEMEHHO
IDONXHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOpP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne
CcTpaHuIk). BriocneacTBuu 3Ta wHGOPMAIK MOXKeT OBITh MCII0/JIb30BaHa IPKU HAallMCAHUHN

TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOH BaXKHO YMETh:

- COTIOCTaBNATh, CPAaBHUBATh, KIACCUPULIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOPMAIIKIO0 B COOTBETCTBUU C OIpeeIeHHON y4eOHOH 3aauel;

- 00001mIaTh MOTy4YEHHYI0 HHPOPMALXIO, OL[eHMBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHChbMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTaBMATh IJIaH, HOPMYyIUPOBATh TE3UCH;

- TOTOBUTbH U IIPE3EHTOBATh Pa3BePHYyThIe COOOIIEHHUS THIIa NOKIIaa;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYANIbHO, B IIape, B IPYIINE), B3aUMOAENUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMYU U CIIPABOYHBIMU MaTepHalaMuy;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NENCTBHS CBOMX TOBAPHINEH, 00BEKTHBHO OI€HUBATh
CBOU [IEUCTBUS;

.- obpamaThCsa 3a IOMOIINbIO, MOMOJHUTEILHBIMU Pa3bsSCHEHUSIMHU K IIPernofaBaTellio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJlbHOW AOTagKoH, CJIOBapsiMH
Pa3IHYHOI0 XapaKTepa, Pa3IuyHOr0 pofia MofCcKa3KaMH, OTIOPaMyu B TEKCTe (KITI0UeBhIE
CJIOBa, CTPYKTypa TEKCTa, IpefaBapsoilas nHpopMalus 1 ap.);

- UCIIONb30BaTh MPU TOBOPEHUM U MHUCHME Nepudpas, CHHOHMMUYHLIE CPEe[CTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITH UJIU Nepedpa3upoBaTh PEIUIMKY coOeceHNKA B MOATBEPKAEHUN TOHUMaHUS
€ro BLICKA3bIBAHUS UJIM BOIIPOCA;

- 00paTUTHLCA 3a MOMOIIBI0 K COOeCEeTHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);

- MCIIOJIb30BaTh MUMHMKY, KECTHI (BOOOIIe X B Te€X CIydasix, KOrfa S3bIKOBEIX CPENCTB He
XBaTaeT [JIg BhIPaKeHUS TeX UM MHBIX KOMMYHUKaTHBHBEIX HAMEPEHUH ).

15.5. [TogroToBka K IpoOMeXRyTOYHOU aTTeCTAllUU
[Tpu noATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
- BHUMAaTEJIbHO M3Y4YUTh NI€pPeYeHb BOIPOCOB W ONPENENuTh, B KaKUX UCTOUYHUKAX
HaxXOOsATCSl CBeOeHUs, He0OXOOuMBbIe 71 OTBETa Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPY;
- COCTaBUThb KpaTKNe KOHCIIEKTEl OTBETOB (I1JIaHEL OTBETOB).
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17. MaTrepHa/IbHO-TEXHHYECKOe 00eclieueHHe THCIHIITHHBI

Tab6mnuia 18
Ne HaumeHoBaHHe clieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHS
/o ayIUTOPHH U TabopaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUU MIJIsSI IPOBENEeHUs I'PYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTU4YEeCKUX 3aHSITUHN
3 |KOMIBIOTEPHBIM KJTaCC [IepcoHaANbHBIE KOMIIBIOTEPH
AyOUTOPHS OIS KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojsi CAaMOCTOSITeIbHOM PabOTHI KoMIIbIOTEpHas TEXHUKa
6 [YuTanmbpHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI
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