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[IporpamMma pa3paboTaHa B COOTBETCTBHHM C IMpHKa3oM MHHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanun ot 1 wmrons 2013 r. N 499 "O6 yrtBepxknenun Ilopsinka
OpraHM3allil ¥ OCYIIECTBICHHUS OO0pa30BAaTEIbHOW MEATENBHOCTH IO JOMOJHUTEIbHBIM
npodeccrOHaIBHBIM MporpamMmmam".

[ToBpimenne KBamupuKaUKd CIOylIaTeNled, OCYIIECTBIEMOE B COOTBETCTBUU C
POTrpaMMOii, MPOBOAUTCS C HUCIOJB30BAaHUEM MOAYJIBHOTO MPUHIMIIA MOCTPOSHHS Yy4eOHOTro
IUIaHA C MPUMEHEHHEM Pa3IMYHbIX 00pa30BaTEIbHbIX TEXHOJIOTUH, B TOM YHCIIE TUCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHH 1 3JIEKTPOHHOTO 0OYYEHHUS B COOTBETCTBUH C 3aKOHOIATEILCTBOM
00 00pa3oBaHUM.

JlononuutenbHas — mpodeccuoHadbHas ~ NporpaMMa  TMOBBINICHHWS — KBalM(uKauuy,
pazpabotaHa oOpa3oBaTeNbHON oOpraHu3alieil B COOTBETCTBHM C 3aKOHOAATEILCTBOM
Poccuiickoit @enepannu, BKIIIOYaEeT BCE MOAYJIH, YKa3aHHbIE B yYeOHOM IUIaHE.

Copep:kaHue OLIEHOYHBIX M METOJUYECKHX MaTepHalIOB OIpeneiseTcss o0pa3oBaTenbHOM
OpraHu3aleil CaMOCTOATENBHO C Y4YeTOM IIOJOXKEHHUH 3aKOHOAATENbCTBA 00 0OpazoBaHHMU
Poccuiickoit deneparum.

CrpykTypa  JONMOJHHUTEIBHOH  MpO(GECCHOHANBHOW  MPOrpaMMbl  COOTBETCTBYET
TpeOoBanusiM llopsiaka opraHuM3anyMyd U OCYIIECTBICHHS] 0Opa30BaTENbHON NEATEIbHOCTH IO
JIOTIOJTHUTEIBHBIM MPO(EeCCHOHATBHBIM MPOTrPaMMaM, YTBEPKACHHOTO MpHKa3oM MUHOOpHAYKH
Poccum ot 1 mronsa 2013 r. N 499.

O0beM JONOJHUTENBHOM TNpOo(ecCHOHANBHOM MporpaMMbl BHE 3aBHCHUMOCTH  OT
PUMEHSEMbIX 00pa30BaTEeIbHBIX TEXHOJIOTHI, 1OKEH ObITh HEe MeHee 16 akaJleMUYeCcKUX 4acoB.
Cpoku ee 0OCBOCHUS ONPEEISAIOTCS 00pa30BaTeIbHON OpraHu3anueil CaMoCTOSTEIBHO.

dopMbl  00yueHUs ciymaTtenei (o4yHas, OYHO-3a04YHas, 3a04YHasl) OINPEICISIOTCS
00pa30BaTeNbHON OpraHU3aIe CaMOCTOATENBHO.

K ocBoeHMIO TOMOTHUTENBHBIX MPOGECCHOHATIBHBIX MPOTPaMM JIOITYCKAIOTCSL:

- U1, UMEIoIue cpeaHee npodeccuoHalbHOE U (MIIH) BhICIIEe 00pPa30BaHHUE;

- TUTIa, TTOJTyYaoIne CpeHee MpodecCuoHaIbHOE U (MJTH) BEICIIee 00pa3oBaHUE.

Jns ompeneneHus CTPYKTYpbl TOMOJHUTEIBHOW MPO(ECCHOHATBHOM MpPOrpaMMbl U
TPYJOEMKOCTH €€ OCBOCHMSI MOYKET IMPHUMEHSTHbCS CHUCTEMa 3a4eTHbIX enuHull. KosnuecTBo
3aUETHBIX EIWHUIl TO JOMOJHUTEIbHOW MpodecCHOHANbHOM MporpaMMe YCTaHABIUBAETCS
OpraHu3aIUEn.

OOpa3oBarenbHas JEATENBHOCTh CHyIIATENed MpeaycMaTpUBAET CIEAYIONIUE BHJIBI
yUeOHBIX 3aHATHH M Yy4YeOHBIX paloT: JEKIHH, NPAaKTUYECKHEe W CEMHHAPCKHE 3aHATHS,
nabopatopHble pabOThI, KPYTJble CTOJBbI, MAaCTepP-KIacchl, MACTEPCKHE, JI€JIOBBIE UTPHI, POJIEBBIC
UTPHl, TPEHUHTH, CEMHHApbl 1O OOMEHY OIBITOM, BBHIC3IHBIC 3aHATHS, KOHCYJbTAIHUH,
BBIMIOJTHEHUE AaTTECTAIIMOHHOW, IUINIOMHOW, MPOEKTHOW paboThl W Apyrue BHUIBI YYEOHBIX
3aHATUH U y4eOHBIX paboT, OTPE/IeTICHHBIC YUCOHBIM TUTAHOM.

AnHoTtanusi. Microsoft SQL Server - cucrema ympaBieHHUS PEISIMOHHBIME Oa3aMu
naHHbIX. [IporpaMMHBII IPOAYKT MpeaiaraeT pa3padoTynKaM U MOJIb30BATENAM IUPOKUI HAOOP
BO3MO>KHOCTEH 10 CO3AaHUIO PELIEHUH ¢ BBICOKUM YPOBHEM MPOU3BOAUTEIBHOCTH, HAIEKHOCTH
1 0€30MMacCHOCTH, ABJSETCA KOMIUIEKCHOM MIaTGOpMOil yrpaBieHus JaHHBIMU U OU3HEC-aHaIM3a.
OcHoBHast ayAUTOpPHUS ITOTO Kypca - JHIa, B 00S3aHHOCTH KOTOPBIX BXOJUT aIMUHUCTPUPOBAHNE
SQL-cepBepa, a Takke aHAIUTUKH, Pa3pabOTUYMKH, CIELHUATUCTHI MO CHCTEMaM OTYETHOCTH,
nporpamMmmuctel 1C u T1.. JlaHHBIA MHTEHCHBHBIH KypC IIEJIMKOM IMOCBSIIEH H3YUYEHUIO
HoBoBBeZieHUH SQL Server 2016. SQL Server 2016 — 3710 HoBast Bepcus miaatdopMbl Jis
yIOpaBJIEHUS TaHHBIMH, Pa3pabOTKH OM3HEC-IPUIIOKEHUN U MIPOEKTOB OM3Hec-aHaIuTUKU. Kype
coyeTaeT B cebe TeOpeTHIECKOe U3JI0KEHNE BHYTPEHHUX MexaHu3MoB SQL-cepBepa, BAMsIOMIX
Ha MPOU3BOJUTENILHOCTh 0a3 JaHHBIX M HAOOp MPAKTUYECKUX PEKOMEHIAINM, MPUTOIHBIX AJIs
HEMEJIEHHOT'0 IPUMEHEHHUS B YXKe IKCIUTyaTUPYEMBIX JIMOO0 B pa3padaTbiBaeMbIX 0a3ax J1aHHBIX.



1. Heas nporpammsI:
B pesynbraTe npoxoxaeHus 00y4eHHs CIyIIaTelb JODKSH PHOOPecTr Bce HEOOXOIMMbIC 3HAHUS
1 HaBBIKH, YTOOBI TPO(eCCHOHANBHO MOIACPKUBATh 0a3bl JaHHBIX Microsoft SQL Server 2012 1 OCBOUTH
HOBOBBEJICHUS HOBOW BepcuU IIATGOpPMBI UIsl YIPABICHUS TaHHBIMU, Pa3pabOTKU Ou3Hec-
MPWIOKEHUH U TPOEKTOB Ou3Hec-aHaUTHKY - SQL Server 2016.

1.1.IlnanupyeMblii pe3y1bTaT 00yUeHMS:

.HI/IHa, YCIICIIHO OCBOHMBIINEC mnporpammy, JOJIXKHBI OBJIaACTh CJIcayronmumMu
KOMIICTCHIIUAMMU

CoBepuieHCTBYeMble KOMIIETEeHIHH

Ne Komnerenmus Hampasnenue noaroToBku
®dI'OC BO I1O HATTIPABJIEHUTO
IO OTOBKH 09.03.02
«MHOOPMAILMOHHBIE CUCTEMBI 1
TEXHOJIOI'M» (YPOBEHb
FAKAJIABPUATA)

Ko xomnereHmnm

1 | cmocoGHOCTEIO y9acTBOBATh B paboTax 1Mo JOBOJKE U IIK-15
OCBOEHHIO WH(OPMAIMOHHBIX TEXHOJOTHI B XOfe
BHEJIPCHUS M OKCIUTyaTalud WHPOPMAIHOHHBIX
CHCTEM

2 | cIoCOOHOCTBIO K WHCTAJUISAIIH, OTJIaJKE [IK-28
MPOTPaMMHBIX W HACTPOHKE TEXHHYECKUX CPEICTB
JUT BBOJIa HHPOPMAITMOHHBIX CHCTEM B OTBITHYIO U
MPOMBIIUICHHYIO DKCILTYaTalHI0

3 | clIOCOOHOCTBIO MOJEPIKUBATE Pa0OTOCIIOCOOHOCTh IK-30
WHPOPMAIIMOHHBIX CUCTEM W  TEXHOJOTHHA B
3aJ]aHHBIX (PYHKIMOHABHBIX XapaKTEPUCTUKAX U
COOTBCTCTBUH KPUTCPHUAM Ka4yCCTBA

4 | cnocoOHOCTREIO  OobecreunBaTh  0OE€30MACHOCTh U I1K-31
IEJIOCTHOCTh JTAaHHBIX WH()OPMAIIMOHHBIX CHCTEM H
TEXHOJIOTHI

5 | cIOCOOHOCTHIO  AJalTHPOBATh  MPUIIOKEHUS K IIK-32
M3MEHSIFONTUMCS YCIOBUSIM (QYHKIIMOHUPOBAHHUS

6 | CITIOCOOHOCTBPIO BEIOMpAaTh M OICHWBATH CIIOCOO I1IK-37

peanmzanuy HHPOPMAIIMOHHBIX CHCTEM U YCTPOHCTB
(mporpaMMHO-, ammapaTHO- WJIH IPOTPaMMHO-
anmapaTHo-) JUIsl pelICHUs] TOCTABICHHOM 3aaun

CoBepiieHCTByeMble ~ KOMIETEHIIMM B COOTBETCTBUM € TPYAOBBIMH  (HUKIMAMHU
poheCCHOHATBHOTO cTaHJlapTa «PYKOBOIUTEJIb ITPOEKTOB B OBJIACTU
MHOOPMAILIMOHHBIX TEXHOJIOTUI», yTBepXIeHHOro mnpuka3oM MHUHTpyZa M COLHAIBHOI
3amuTel PO ot 18 Hos0ps 2014 r. N 893H

Ne Kommerenmus Hampasnenue noarotoBku

I[MPOD®ECCHUOHAJIbHBIN CTAHIAPT «PykoBonurens
MIPOEKTOB B 00;1aCTH HHOOPMAITHOHHBIX TEXHOJIOTHID
YTBepxkaeH npukazom Muntpyzaa Poccun ot 18.11.2014
N 893n» (3apeructpupoBano B Muntocte Poccun
09.12.2014 N 35117)




HaumenoBanue Buaa I1/1: MeHe1»KMEHT TPOEKTOB B
oOacti nHpopMarmoHHbIX TexHosorui (UT)

TpynoBbie hyHKINH (KOK)

YnpaBneHue nNpoeKTaMu B
obmactu T Ha ocHose
MOJYYCHHBIX TJIAHOB
HpOGKTOB B YCJ'IOBI/IHX,
KOTJIa MMPOEKT HE BBIXOIUT
3a Mpeaeiibl YTBEPKIACHHBIX
napameTpoB

A/01.6 Unentudukanus KoHGUTYpaIUH
uHpopmannonnoi cucremsl (C) B cOOTBETCTBUY C
HOJYYEHHBIM [JIaHOM

A/02.6 Benenne OTYETHOCTH MO CTATyCy KOH(UTYpaIUH
HC B cOOTBETCTBUM € NOTYUYEHHBIM [LIIAHOM

A/03.6 Ayautr xouburypamuii MUC B COOTBETCTBUH C
MOJTYYCHHBIM TTaHOM

A/13.6 C6op wHbpOpManMK Isi WHUIMALUA TIPOEKTa B
COOTBCTCTBHUU C HOJ'Iy‘-IeHHI:IM 3aJaHUEM

A/14.6 IlnanupoBaHHE TIPOEKTa B COOTBETCTBUU C
HOJYYEHHBIM 3aJJaHUEM

A/15.6 Opranmzaius HMCHOJHEHHUS pPabOT MpoOeKTa B
COOTBCTCTBUH C MOJYUCHHBIM IIJIAHOM

A/16.6 MOHUTOPHHT U yNpaBlIeHHEe padOTaMH MPOEKTa B
COOTBETCTBHUH C YCTaHOBJICHHBIMH PETJIAMEHTaMHU

A/17.6 OOmee ynpaBieHHE M3MEHCHHSIMH B MPOCKTax B
COOTBCTCTBUH C MTOJYUCHHBIM 3aIaHUCM

A/18.6 3aBeplicHWEe TPOCKTA B  COOTBETCTBUU C
IMOJIYYCHHBIM 3aJaHUCM

A/19.6  TloaroToBka K BbIOOpPY MOCTAaBIIUKOB B MPOCKTax B
o0xactu T B COOTBETCTBHHM C IOITYUCHHBIM 33/IaHUEM

A/20.6 Hcmonnenue 3akynok B UT-mpoekTax B COOTBETCTBUU
C INNOJIYYCHHBIM 3aJaHUCM

A/21.6  OGecrnieuenne kadecTBa B mpoekTax B obmactu UT B
COOTBETCTBHU C YCTAHOBJICHHBIMU PETJIAMEHTAMH

A/22.6 Opraam3arusi TPUEMO-CIATOYHBIX  HUCIIBITAaHUH
(Basinpanys) B MpOEKTaX MaJIOTo U CPETHETr0 YPOBHS CIIOKHOCTH
B obmactu UT B COOTBETCTBHM C yCTAaHOBJICHHBIMH
perJaMeHTaMu

A/23.6  Opranmzanys BBITIOJIHEHUS pabOT 1O BEIBICHUIO
Tpe60BaHHI7[ B COOTBCTCTBHU C ITOJIYUYCHHBIM IIJIAHOM

A/24.6 Opranu3anus BBIIOJHEHUS pabOT 1O  aHAIM3Y
TpeOOBaHMIA B COOTBETCTBHH C IOJTYYCHHBIM IIAHOM

A/25.6 CornacoBanue TpeOOBaHMII B COOTBETCTBUH C
HOJIY4YEHHBIMH IUIaHAMHU

A/26.6 Peanu3anust Mep 1o Hepa3riIalieHuo HHPOpMaLuy,
MOJTYYCHHOM OT 3aKa3yuKa

A/27.6 Wnentupukamuss 3anHTEPECOBAHHBIX CTOPOH
npoekTta B obnactu UT B COOTBETCTBUU C MOTY4YEHHBIM
3aJJaHHEeM

A/28.6 PacnpoctpaneHne HH(pOpManMM B TPOEKTaX B
obOmactu YT B coOTBETCTBHHM C MOTYYEHHBIM 3aJaHUEM




1.2.IlnanupyemMsble pe3yJIbTaThl 00y4eHHUs

ITocae okonuanus o0yuenuns Ciaymaresb Oyaer 3HATH:

» KirroueBbie KOMITIOHEHTHI ¥ Bo3MokHOCTH Microsoft SQL Server 2016
= KirroueBbie JIeMEHTBI 00JIAYHBIX PEIICHUH ISl XpaHEHHS U 00paOOTKH TaHHBIX.

ITocaie okonuanus odyuenns Ciaymaresb OyeT yMeThb:

* HacrpauBath MexaHH3MBbI XpaHEHUS U IOCTYIA K JaHHBIM JJI1 MAaKCUMaIbHON
MMPOU3BOAUTCIILHOCTH.

* Hcnonb30BaTh HHCTPYMEHTHl MOHUTOPUHTA U ONTHUMH3AIMH POU3BOIUTEIBHOCTH 0a3
JAHHBIX.

*  YCKOpSITH pabOTy 3alpOCOB U OTEPalMid HAJl JaHHBIMHU

Kateropus ciaymareJieii: iuima, B 00s3aHHOCTH KOTOPBIX BXOAUT anMuHUCTpupoBanne SQL-ceprepa, a
TaK)Ke aHAJTUTHKH, Pa3padOTYMKH, CIICIIUATUCTBI TI0 CUCTeMaM OTYETHOCTH, Tiporpammuctsl 1C U T.11.
Kypc npennasnaueH A CrielUaInCcTOB, YK€ UMEIOIINX OMBIT UCIOIB30BaHUS MPEABIAYIUX Bepcuil SQL
Server.

TpeOoBaHusl K NIpeBAPUTEbHOI MOATOTOBKE:
e M20464D: Pa3pabotka 6a3 nanabIx Ha 06a3e Microsoft SQL Server 2014
e M20466D: IToctpoenue oT4€ToB M Mojeinel nanubix B SQL Server 2014
e  Ompit pabotsel ¢ SQL Server 2014
e «AHrmickuil sa3bK. YposeHs 2. Elementary

2. YueOHbIN IUIaH:
Cpok o0y4enusi: 48 akaeMU4ECKUX 4acOB, B TOM 4Kciie 32 ay JUTOPHBIX.
CamocTosiTe/IbHbIE 3aHATHUSA: IPeycMOTpeHsI (16 yac.).
®opma oO0yueHHUsi: O4yHas, OYHO-3a04Hasi, 3aouHas. [lo >xemanuro cuymarens Qopma
00y4YeHHUsT MOKET OBITh U3MEHEHA ¥/VITH JOTIOJTHEHA.
Pe:xum 3aHsTHIi: THEBHOMN, BEUEPHUH, TPYIIIHI BBIXOJHOTO JTHS.

Ne Obmas B toMm uucne CPC
n/m Tpylo€e ayAUTOPHBIX
HanmenoBanue Monyneu MKOCTb | Beero | Jlexy | Ilpax
10 porpaMme (axa. we | muae
JacoB) crux
3aHA
mu
1 Apxurekrypa SQL-cepBepa, miIaHUPOBLINK, 4 3 J 5 )
OXKUJaHUS
2 | IloncucremMa BBOIa-BBIBOA 5 3 1 2 2
3 | CtpykTypa 6a3 JaHHBIX 4 3 1 2 1

4 | Opranusanus namsTH 5 3 1 2 2




5 | Tpanzakuuu 4 3 1 2 1

6 | CtatucTrKa U HHAEKCHI 5 3 1 2 2

7 | BpinosHEeHHE 3anpOCOB ¥ aHAJIN3 TUIAHOB 4 3 1 2 1

8 | KemmpoBaHue 1aaHOB U KOMIUISIUS 5 3 1 2 2

9 | PacimmpeHHbIe COOBITHS 3 2 2 0 1

10 | MOHUTOPUHT U TPAaCCUPOBKA 5 3 1 2 2

11 | YerpaHneHue TUIOBBIX MpoOieM 4 3 1 2 1
Hroro: 48 32 12 20 16
Wrorosas arrecramus BrimonHeHne 3a1anus

Jns  Bcex BUAOB AayIUTOPHBIX 3aHATHA AaKaJEeMUYECKMH 4Yac yCTaHABIIMBAETCS

IPOAOKUTEIBHOCTBIO 45 MUHYT.

1. Kanennapusblii yueOnblii rpagux
Kanennapusiii yueOHbIi rpaduk GopMHUpyeTcst PH OCYIIECTBICHUU 00y4EHUS B TEUCHHUE

Bcero KajeHpapHoro rozaa. Ilo mepe HaGopa rpymnm ciymaTtenei mo mporpaMme COCTaBIISETCS
KaJIeHAapHBIN TpaduK, YYUTHIBAIOIINN 00BEMBI JICKIIHA, TPAKTHKH, CAMOTIOATOTOBKH, BBIE3/IbI HA

OOBEKTHI.
Henens 1 ) 3 4 5 6 7 Htoro
oOy4eHus 4acoB
TH BT cp YT T co BC

1 Hemensa 4 4 4 4 - - - 16
CPC 2 2 2 2 - - - 8

2 Henens 4 4 4 4UA - - - 16
CpPC 2 2 2 2 - - - 8
Hroro: 12 12 12 12 - - - 48

2. PaGoune mporpaMMbl Y4eOHBIX MPEeIMETOB

Monayas 1. Apxurextypa SQL-cepBepa, IIIaHUPOBIIUK, OXKUAAHUS (4 ak. 4ac.)

» Komnonents SQL-cepsepa u SQL OS
» [Tnanuposmmkun Windows u SQL
»  OxujaHus u odepenu

Moayas 2. [loacucrema BBoJa-BbiBOAa (5 ak. yac.)




=  OCHOBHBIE TTIOHITHS
*  MexaHU3Mbl XpaHECHUS

» Hacrpolika u TecTupoBaHue

Monayasb 3. Crpykrypa 60a3 gaHHbBIX (4 ak. gac.)

=  CrpykTypa 6a3 JaHHBIX U3HYTPH
*  VYcTpoicTBO (hailyioB 1aHHBIX
»  VYcrporictso TempDB

Mopayasb 4. Opranuzanus namsata (5 ak. gac.)

= Pa0ora ¢ namsareio B Windows
= Pabora ¢ mamateio B SQL Server
» Pasmemenne TaOIUIl B TaMSITH

Moayab 5. Tpan3zakiuu (4 ak. 4ac.)

»  TpaH3aKkUMHU ¥ U30JSALHS
*  YcTpoHCTBO GIOKHPOBOK

Moayasb 6. CratucTika U MHIAEKCH (5 ak. 4ac.)

*  YCTpONCTBO CTaTUCTUKHU
*  YCTpOMCTBO UHIIEKCOB
* KonoHouHbIE MHIIEKCHI

MopayJib 7. BelnosiHeHuE 3a1IpOCOB U aHAIM3 IJIAHOB (4 ak. yac.)

= Pabota onTuMu3aTopa 3arpocos
- AHanu3 IIaHOB UCIIOJIHEHUS

Moayas 8. KsmupoBanue turaHoB u kommwuisanus (S ak. gac.)

*  VYCTpOoKMCTBO K31IIa TUIAHOB
* YcTpaHEHHE y3KUX MECT B KOIIMPOBAHUU
= Mexanusm Query store

Monayab 9. Pacummpennsie coobitus (3 ak. yac.)

*  YCTpONCTBO pacIIMPEHHBIX COOBITUI
* Hcnonb3oBaHue pacIIuPeHHBIX COOBITHIA

Moayab 10. MoHUTOPHUHT U TpacCUpoOBKa (5 ak. yac.)

*  MoOHHTOPUHT
» [loka3arenu npou3BOAUTEIBLHOCTU

Moayas 11. YcrpaHeHue TUIIOBBIX podiieM (4 ak. yac.)

» [IpobGiemsl ¢ 3arpy3Koi mmpoieccopa
* [IpobGnemsl ¢ HCTIOIB30BAHUEM MTAMSTH
* [IpobGiemsl ¢ TOJACKCTEMOM BBO/Ia-BHIBOIA



* [Ipobaembl ¢ OTHOBPEMEHHBIM JJOCTYIIOM
= [IpoGnemsl B pabore TempDB

3. OpraHu3alMOHHO-NEAATOTMYEeCKHE YCI0BUA

Cobmonenne TpeOOBaHMI K KaIpOBBIM YCIOBHSM peau3alldd  JTOTOJHUTEIHLHOM
npodeccuoHaNbHOM MPOrPaMMBbI:

a) TPEroAaBaTeNbCKUNA COCTaB O00pa3oBaTeNbHONW OpraHu3alnd, O00€CIIeYNBAIOIIHIA
00pa3oBaTeNbHBIA TIpoIlecC, 00JIalaeT BBICIIMM OOpa30BaHMEM M CTa)XeM TMPEMOJaBaHUS T10
U3y4aeMol TeMaTHKe He MeHee | roja W (WiM) IMpakTHYecKod paboThl B 00NaCTAX 3HAHMWIA,
MPEyCMOTPEHHBIX MOAYJISIMU NIPOTPaMMBbI, HE MeHee 3 (Tpex) JIeT;

0) oOpa3oBaTenbHOM OpraHU3aIeil HapsAy C TPAAULIMOHHBIMU JIEKIIMOHHO-CEMUHAPCKIUMU
3aHATUAMU TPUMEHSIOTCS COBpeMeHHble dS(QEeKTUBHBIE METOAMKH MpENnojaBaHusi C
NPUMEHEHUEM HHTEPAKTUBHBIX (OpM O0yUYeHUSs, ayAMOBU3YATbHBIX CPENICTB, MH(POPMAIIHOHHO-
TEJIEeKOMMYHUKALMOHHBIX PECYPCOB U HATJIATHBIX YUEOHBIX TOCOOUI.

CoOmronenue TpeOOBaHMN K MaTepUATbHO-TEXHUYECKOMY M Yy4eOHO-METOANYECKOMY
00€eCTIeueHHIO TOTIOJTHUTEIbHON TPO(eCCHOHAIBHON TTPOTrPaMMBI:

a) oOpa3oBaTeNbHAsI OPTaHU3AIMS PACIIONAracT He0OXOUMON MaTepUaIbHO-TEXHUYECKOM
0a30H, BKJIIOYasi COBPEMEHHBIE ayUTOPUH, OMOIHOTEKY, Ay JHOBU3yaJIbHBIE CPEACTBA O0YUCHHS,
MYyJIbTUMEANMHYIO anmnaparypy, OprTeXHUKY, KOMHPOBAIbHBIE ammapaTel. MarepuanbHas 0a3a
COOTBETCTBYET CAHUTAPHBIM U TEXHHUYECKUM HOPMaM M MpaBUJIaM U 00CCIICYMBAET MPOBEICHUE
BCEX BHJIOB MPAKTUYECKON M IUCUUILIMHAPHON MOATOTOBKHM CIyIIAaTeNIel, MPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM PEATU3yeMO JOMIOTHUTETHHON IPO(ECCUOHATLHOM MTPOTPaMMEI.

0) B ciy4ae MPUMEHEHHS SJIEKTPOHHOTO OOYYeHWMsI, NUCTAHIIMOHHBIX 00Opa30BaTEIbHBIX
TEXHOJIOTHH KXl OOYYaroUIMiics B TEUEHHUE BCEro mepuoaa oOydeHHs OoOecreunBaeTCs
UHAVBUAYATbHBIM  HEOTPAHMYEHHBIM  JOCTYIOM K  DJIEKTPOHHOM  HH(OPMAIMOHHO-
o0Opa3oBaTeNbHON cpele, coJepKalleil Bce dJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI,
MIEPEYUCIICHHBIE B MOAYJISX JOMOTHUTEIHLHON MPO(hecCHOHANBEHOM MPOTrPaMMBbl.

4. ®opMBbI aTTECTAIUM M OLICHOYHbIE MATEPHAJIbI

OOpa3oBarenbHasi OpraHu3alys HECeT OTBETCTBEHHOCTh 3a KauyeCcTBO IMOJTOTOBKHU
ciylaTeneil U peaau3aluio JONOIHUTEIbHOM IpoQeccnoHaIbHOM MPOrpaMMbl B IIOJTHOM 00beMe
B COOTBETCTBHH C Y4EOHBIM ITUIAHOM.

OneHka KadecTBa OCBOGHHS JIONOJHUTEIBHOM MNPO(PECCHOHATIBHON  MPOrpaMMBI
ciyuatesneil BKIYaeT TeKYIIUA KOHTPOJIb YCIEBAEMOCTH U UTOTOBYIO aTTECTALIUIO.

KonkpeTrHble (GOpMBI U MPOLEYpPhl TEKYIEro KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallid W WTOTOBOM aTTECTAllMM CIIyImIaTeNell yCTaHaBIMBAIOTCS 00pa30BaTEeNbHON
OpraHu3aLueil cCaMOCTOATEIBHO.

Texymmii  KOHTpONb  BKIIOYaeT B ce0Os  IIOCCIICHHWE  CEMHHApOB,  BBINOJIHCHHE
MPAKTHYECKUX/Ta00PATOPHBIX 3aaHUM (€CITH MPETYyCMOTPEHBI).

CrymarensM, yCIenHO OCBOMBIINM JIOMOJHUTENbHYIO MPOGECCHOHANBHYIO IPOrpaMMy U
IOPOLIENINM  UTOTOBYIO  aTTECTAllMIO, BbIAACTCA  YAOCTOBEpPeHHEe O  MOBBbILICHUU
KBaJTH(PUKALMY.

CnywaTtensM, HE NPOLIEALUIMM HMTOrOBOM aTTECTallMd WIM TOJYYUBIIMM Ha HWTOTOBOM
aTTeCTallud HEYAOBJICTBOPUTEIIBHBIE pE3yJbTaThl, a TaKKe JHIaM, OCBOMBLIMM 4acTb
JIOTIOJIHUTEIBHON MPpOodecCHOHANBHOM nporpaMmsl U (MJIM) OTYMCIEHHBIM U3 00pa30BaTeIbHON
OpraHu3aliM, BbIJAETCA CclpaBKka 00 OOyyeHMHM WIM O Mepuoae oO0ydeHus Mo oOpasly,
CaMOCTOSITENIFHO yCTaHABIMBAEMOMY 00pa30BaTEIbHON OpraHu3anuei.

HtoroBas aTrectanys NpoBOAUTCS MO (OpME TECTUPOBAHMS B COOTBETCTBUU C YyUEOHBIM
IUTAHOM.



Pe3yJabTaThl HTOTOBOI aTTECTALMU CIIyIIAaTeJIeH B COOTBETCTBUHU C (JOPMOH UTOTOBOI
aTTeCTallud, YCTAHOBJICHHON Yy4YeOHBIM IUJIAHOM, BBICTABISIOTCA IO JBYX OaJbHOW IIKaie
(«3auTeHO\HE 3ayTeHO»). Pe3ynbTaThl UTOrOBOM aTTECTAllMM 3aHOCSTCS B COOTBETCTBYIOLIUE
JAOKYMCHTHEI.

5. OueHovHbIe MaTEePHAJIbI K HTOTOBOM aTTeCTAlMU

Hrorosan aTTrecTauus IIpoBOAUTCA B Q)opMe BBIINIOJIHCHUS 3aJaHUA.

BrinonHenue 3aqaHnii MO3BOJISET CIYIIATEIO TOATOTOBUTBCS K dk3ameHy Microsoft 070-
463.

Pe3ynbTaThl HTOTOBOM aTTECTAllMU CIIyIIATENICH BBICTABIISIOTCS MO JBYX OalbHOH IKaje
(«3auTeHO\HE 3auTeHO»). MTOoroBas aTTecTalus CYUTACTCS MPOUICHHOW («3a4TEHOY»), €CIU
CJIyIIATEIh BBITOJIHIII BCe Ta0OpaTOPHBIC pabOThl M UTOTOBOC 33JaHHE.

IIpumep 3a0anus: «Mexanusm Query store»

1. HacTpoiiKu mOJIUTHKH

[MonuTuky MOBTOpPa HACTPAUBAIOTCS MPOTPAMMHBIM criocoboM. TunmyHas npoueaypa COCTOUT B
CO3JJAHUY 1 3aII0JIHCHUT

sx3eMiusipoB TableRequestOptions, BlobRequestOptions, FileRequestOptions i QueueReque
stOptions.

C#KonupoBaTb

TableRequestOptions interactiveRequestOption = new TableRequestOptions()
{

RetryPolicy = new LinearRetry(TimeSpan.FromMilliseconds(500), 3),

// For Read-access geo-redundant storage, use PrimaryThenSecondary.

// Otherwise set this to PrimaryOnly.

LocationMode = LocationMode.PrimaryThenSecondary,

// Maximum execution time based on the business use case.

MaximumExecutionTime = TimeSpan.FromSeconds(2)
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3aTeM MOJKHO 33J1aTh MapaMeTphbl FIK3EMIUISpa 3alpoca Ha KIIMEHTE, U BCE ONEPAIU C KIUEHTOM
OyIyT MCIOJIb30BaTh YKa3aHHBIE MTapaMeTPhl 3arpoca.
C#KonupoBaThb

client.DefaultRequestOptions = interactiveRequestOption;
var stats = await client.GetServiceStatsAsync();

MoxHO nepeonpeaesnTh NapaMeTpsl 3apoca KIMEHTa ITyTeM IepeAayy 3a0JIHEHHOTO
’K3EMILIpa Kjlacca IapaMeTpoB 3alpoca B KaueCTBE IapaMeTpa METO/a.
C#KomnnpoBaThb

var stats = await client.GetServiceStatsAsync(interactiveRequestOption, operationContext: null);
MoskHO ucmonb30BaTh 3k3eMIuLsip OperationContext, 4ToObI yKa3aTh KOJI, BBIMIOJHAEMBIN TIPU

BO3HHMKHOBCHHWH IMOBTOPA U NOCJIC 3aBCPUICHUS OIICPAIUH. 9TO0T KOa MOXKET CO6I/IpaTB CBCICHUA
00 onepanvu Ui MOCJICAYOMICTO UCIIOJIb30BaHU B pPE3YyJIbTaTaX TCICMETPUN U XKXYpPHAJIaX.



Konuposats

//'Set up notifications for an operation
var context = new OperationContext();

_n

context.ClientRequestID

some request id";

context.Retrying += (sender, args) =>

{
55

/* Collect retry information */

context.RequestCompleted += (sender, args) =>

{

/* Collect operation completion information */

¥

var stats = await client.GetServiceStatsAsync(null, context);

Kpome omnpenenenusi, moaxomut jiu cOOi sl TOBTOPHBIX TOMBITOK, PACIIMPEHHBIE TOJTUTUKU
NOBTOpa Bo3BpamiaT 00bekT RetryContext, KOTOPBIN YKa3bIBA€T YMCIO MOBTOPHBIX MOTMBITOK,
pEe3yJbTaThl MOCIEIHEr0 3a1poca, IPOU30HIET JIN CIeIyoNlas MONbITKA B IEPBUYHOM HIIH
BTOPUYHOM PACIIONIOKEHHUH (JIOTIOTHUTENIFHBIE CBEIEHUS CM. B Tabnmie Huxe). CBoiicTBa
o0bekTa RetryContext mo3BoJIsIOT IPUHATH pellieHHe 0 He0OOXOAUMOCTH U BpEMEHU

BBITIOJTHCHHS ITOBTOPA.

Cneﬂyfoume Ta6J'II/II_II>I COACPKAT 3HAYCHUS 10 YMOJTYAHUTO TJIA BCTpOGHHOﬁ IIOJIMTHKH

MIOBTOPOB.

2. [TapameTpsl 3anpoca

IMapamerp

MaximumExecutionTime

ServerTimeOut

LocationMode

3HadyeHue mo
YMOJTYAHUIO

120 cexynn

None

Het

3HaueHue

MaxkcumansHOoe BpEMs BBIIIOJIHCHUA

3aIrpoca, BKJIrO4ast BCC
IIOTCHIHUAJIBHBIC IMOBTOPHBIC
TIOIIBITKH.

HNHrepBam  BpeMEHM  OKHJAHUSA
cepepa Ul 3ampoca (3Ha4YeHUe
OKpyriisiercss 10 cekyHn). Eciu He
yKa3zaH, OH OyAeT HCIOJIb30BaTh
3HAQYCHHUE [0 YMOJIYAHUIO I BCEX
3anpocoB K cepsepy. Kak npaswuio,
Jydlie  BCEr0  OIYCTUTb  OTOT
napameTp, 4ToObl  HCIOJb30BATh
3Ha4YEHUE CepBepa N0 YMOIYAHHUIO.

Ecim  yueTHas 3amuch XpaHEHUs
CO3/1aeTCs C BAPUAHTOM PEILTUKAIINN
Ha reorpaduuecku  HM30BITOYHOM
XpaHWme € JOCTYIIOM IJid YTCHUA
(RA-GRS), To MOXHO HCIIOJIB30BAThH



3HayeHue 1no
IMapamerp YMOJTYAHHIO 3HaueHue

pEXHUM  PACHOJIOKEHHS, YTOOBI
yKa3zaThb pPacloioXeHHe, T/e 3ampoc
NOJDKeH ObITh ToiydeH. Hampumep,
ecnu

ykazano PrimaryThenSecondary,
3ampockl Bceraa OyAayT OTHpaBIsATHCS

CHavana B OCHOBHOE
pacrnionoxenue. Ecim 3ampoc
3aBepuiaeTcs oHnOKoii, OH
HAaIpaBIseTCs BO BTOPUYHOE
pacroyio’keHue.

nonutuka RetryPolicy ExponentialPolicy CBenmeHuss 0 KaxIOM IapameTpe

3. DKcnoHeHIIHAJIbLHAS MOJIUTHKA

3HauyeHne
ITapamerp YMOJIYAHHUIO

maxAttempt 3

deltaBackoff 4 cexyHAbI

MinBackoff 3 cexyHbl

MaxBackoff 120 cexyHa

4. JInneiiHas MoJUTHKA

3HauyeHne
ITapamerp YMOJIYAHUIO

maxAttempt 3

deltaBackoff 30 cekyH

CMOTpHTE Jajee.

3HayeHue
KonuuecTBO MOBTOPHBIX TOIBITOK.

WNHuTrepBan OTCPOYKH MEXIY IIOBTOPHBIMHU
nonbITkaMu.KpaTHoe timespan, BKJIOYasl 3JIEMEHT
ciydasi, KOTOpPBIH OylIeT HWCHOJb30BATHCS UL
MTOCJIETYOIUX MOTBITOK.

JloGaBUTh KO BCEeM  WHTEpPBaJIaM  TIOBTOPA,
BblunciieHHBIM 1o deltaBackoff. DTto 3HaueHue He
MOXET OBbITh U3MEHEHO.

MaxBackoff wucmone3yercs B TOM ciywae, eciu
pacyeTHBI  WHTEPBAaJT  TOBTOPHBIX  TOMBITOK
okaspiBaeTcss  Oombme, uyem MaxBackoff. 3to
3HAYCHUE HE MOXKET OBITh H3MEHEHO.

no
3HaueHue

Kommaecto IMOBTOPHBIX ITOIIBITOK.

HNHrepBanm OTCPOYKH MEXKIYy IOBTOPHBIMU
MIOIBITKAMU.



5. PyKkoBOACTBO 10 MCOJI30BAHMIO MEXaHU3MA NOBTOPOB

[Tpu noctyne kx ciayx6am xpanuinuiia Azure ¢ momoibio APl kiineHTCKoM ¢cimyk0bl XpaHUIIHIIA,
MPUACPKUBAUTECH CIECAYIOIUX PEKOMEHIALAN.

e Ucnonw3yiiTe BCTpOEHHBIE OJIUTUKY TIOBTOPA U3 MIPOCTPAHCTBA UMEH
Microsoft. WindowsAzure.Storage.RetryPolicies, KOTopble COOTBETCTBYIOT
TpeboBaHUsAM. B OOJBIIMHCTBE Cily4aeB UCIOIb30BAHUS 3TUX MOJUTUK OYJET JOCTATOUHO.

e Hcnons3yiite momutuky ExponentialRetry st makeTHbIX onepanuii, GOHOBBIX 3a/1a4 WITH
HEMHTEPAKTUBHBIX ClIEHapHUeB. B 3Tux creHapusx oObIYHO UMeeTCs 00JIbIlie BPEMEHH IS
BOCCTAHOBJICHHS CITYKOBI — TaKHM 00Pa30M MOBBIIIACTCS YCIIEITHOTO BBITIOTHEHUS
oTepaluu.

e Crnenyer yka3aTh cBoiictBa MaximumExecutionTime mapamerpa RequestOptions s
OTpaHUYEHUS OOIIETr0 BPEMEHHU BBIMOJIHEHHS], @ TAK)KE MPUHATh BO BHUMaHUE TUI U
pa3Mep orepanuu Mpyu BEIOOPE 3HAYCHUST BPEMEHH OXKUIAHMUS.

o Eciu HEeoO6xoauMo peann3oBaTh MOJIb30BATENLCKUIN TOBTOP, 30eraifTe co3aanus
000JI0YeK KJIMEHTCKHUX KJIaCCOB XpaHEHHs. BMECTO 3TOro NCnoib3yiTe BO3MOKHOCTH JIJIS
pacimupeHus CyIiecTBYIOIUX MOJUTHK ¢ Tomotlbio nHTepdeiica [ExtendedRetryPolicy.

o Ecnu BBI ucnionb3yeTe reon30bITOUHOE XpaHuuIle ¢ foctynoM Ha uyteHue (RA-GRS),
MO’KHO Hcnoib30BaTh LocationMode 17151 ykazaHusi, YTO OBTOPHBIE MOMBITKU JTOJIKHbI
OyIyT BBIIOJHSTHCS JJIsi BTOPHYHON KOTIMW XPAaHWIHIIA B CiTy4ae cO0s ToCTyma K
NepPBUYHOMY XpaHUIuIy. OHAKO MPHU UCIIOIB30BaHUU HTOTO NapaMeTpa He0OX0IUMMO
yOeauThCs, YTO Ballle MPUIIOKEHUE MOXKET YCIEITHO padoTaTh ¢ JAHHBIMU, KOTOPBIE MOTYT
ycTapeBaTh, €CIM MPOLelypa PeIUIMKalui ¢ OCHOBHBIM XPaHMIIMIIEM €Il He 3aBeplleHa.

Haunure ¢ ucnonbp30BaHus CIEAYIONIUX TapaMeTPOB AJIsl OTIepaliy MOBTOpa. ITO MapaMeTpsl
O6IJ.I€FO Ha3Ha4YCHUA, U BaM 6yaeT HGO6XO,Z[I/IMO OTCJIC’)KMBATD OIICpalli U NIPOBOJAUTH TOHKYIO
HaCTPOMKY MmapamMeTpoB B COOTBETCTBUM C KOHKPETHOM CUTYyaIlueu.

Maxkcuma

JbHas

3aJiepiKKa Hoaut

npumepa HKa

1eJIEBOro MOBTOP IHapame 3HaueH HpuHun
KonTekcer E2E a TPbI us padoThbI
WNHurepakTus 2 CeKyHbl Jluneiin maxAtte 3 [lonpiTka 1 —
HBIH, ast mpt 500 mc 3agepxka 500 mc
[10JIb30BaTE deltaBac IMonpiTka 2 —
JTBCKUI koff 3agepxka 500 mc
unTepdeiic MMombITKa 3 —
1501051 3anepxka 500 mc
MepeHUI
IUIaH
®DoHOBHIN 30 cexkyH OKCIIOH maxAtte 5 ITomeitka 1 —
W EHIMAT mpt 4 3amepxka ~ 3 ¢
aKEeTHBIN bHas deltaBac CEeKyHJ I[ToopiTka 2 —

koff bl 3agepxkka 7 ¢



Maxkcuma

JIbHAasI
3aJlepKKa Moaut
npumepa HKa
1eJ1eBOro MOBTOP ITapame 3HaveH HMpuHumMn
Konrtekcr E2E a TPbI s padoThI
[TompiTka 3 —
3anepxka ~ 15 ¢
6. Tenemerpus
KommuecTBo MOTBITOK BXOJ1a pEerucTpupyeTcs B TraceSource. Heo6xoanmo
HacTpouTh TraceListener mis cOopa JaHHBIX O COOBITUSAX M 3aIUCH STUX JAHHBIX B )KypHAI C
MOIX OIS IINM Ha3zHayeHHeM. MOoKHO

ucnonb3oBath TextWriterTraceListener mmu XmlWriterTraceListener yis  3ammucu  JaHHBIX B
daitn  xypuana, EventLogTraceListener nst  3amucu B kypHan  coOwbituii ~ Windows
w EventProviderTraceListener 1yt 3anmicyu JaHHBIX TPACCHUPOBKH B MOJCHCTEME TPACCUPOBKU
coObiTnii Windows. MOXHO Takke HAaCTPOUTh aBTOMATHUYECKYIO OYHMCTKY Oydepa U ypoBEHb
JeTaqu3allud  PETUCTPUPYEMbIX  coObiTmii  (Hampumep, Ommbka, Ilpenympexnenue,
Nudopmanmonnoe coowsrtre u [logpodHOE MPOTOKOIUPOBAHUE).

Omneparnuu MoryT noiyyats sk3eMIuisip OperationContext, npenocrasistomuii coositie [ToBTop,
KOTOPOE MOXKET MCII0JIb30BAThCS I IPUCOEIUHEHUS TEJIEeMETPUH N0Ib30BATEIbCKOM JIOTUKH.

7. Illpumepsl

B crnenyromem mpuMepe Kola Mmoka3aHo, Kak co3laTh aBa dk3emiuisipa TableRequestOptions ¢
pa3IUYHBIMU TapaMeTpaMu, OAWH Ui HHTEPAaKTUBHBIX 3alpoCcOB U OAMH ISl (DOHOBBIX
3anpocoB. [Ipumep 3areM ycTaHaBIMBaeT ASTH [JBE MOJUTUKUA ITOBTOPOB HA KIMEHTCKOM
KOMIIBIOTEpE, YTOOBl OHU NMPHUMEHSJIUCH JIJISl BCEX 3allpOCOB, a TaKXe 33/aeT MHTEPAKTUBHYIO
CTpaTervi0 Ha KOHKPETHBIA 3ampoc, 4TOOBI OH TEPEoNpenessul mapaMeTpbl MO YMOTYaHUIO,
IIPUMEHAEMBIE K KIIUCHTY.

C#KonunpoaTb

using System;

using System.Threading.Tasks;

using Microsoft.WindowsAzure.Storage;

using Microsoft.WindowsAzure.Storage.RetryPolicies;
using Microsoft.WindowsAzure.Storage.Table;

namespace RetryCodeSamples

{

class AzureStorageCodeSamples

{

private const string connectionString = "UseDevelopmentStorage=true”;

public async static Task Samples()
{

var storageAccount = CloudStorageAccount.Parse(connectionString);



TableRequestOptions interactiveRequestOption = new TableRequestOptions()
{
RetryPolicy = new LinearRetry(TimeSpan.FromMilliseconds(500), 3),
// For Read-access geo-redundant storage, use PrimaryThenSecondary.
// Otherwise set this to PrimaryOnly.
LocationMode = LocationMode.PrimaryThenSecondary,
// Maximum execution time based on the business use case.
MaximumExecutionTime = TimeSpan.FromSeconds(2)
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TableRequestOptions backgroundRequestOption = new TableRequestOptions()
{
// Client has a default exponential retry policy with 4 sec delay and
3 retry attempts

// Retry delays will be approximately 3 sec, 7 sec, and 15 sec

MaximumExecutionTime = TimeSpan.FromSeconds(30),

// PrimaryThenSecondary in case of Read-access geo-redundant storage,
else set this to PrimaryOnly

LocationMode = LocationMode.PrimaryThenSecondary

};

var client = storageAccount.CreateCloudTableClient();

// Client has a default exponential retry policy with 4 sec delay and 3
retry attempts

// Retry delays will be approximately 3 sec, 7 sec, and 15 sec

// ServerTimeout and MaximumExecutionTime are not set

{

// Set properties for the client (used on all requests unless
overridden)

// Different exponential policy parameters for background scenarios
client.DefaultRequestOptions = backgroundRequestOption;
// Linear policy for interactive scenarios
client.DefaultRequestOptions = interactiveRequestOption;

}

{

// set properties for a specific request
var stats = await
client.GetServiceStatsAsync(interactiveRequestOption, operationContext: null);

}

// Set up notifications for an operation
var context = new OperationContext();
context.ClientRequestID = "some request id";
context.Retrying += (sender, args) =>



/* Collect retry information */

¥
context.RequestCompleted += (sender, args) =>
{
/* Collect operation completion information */
¥

var stats = await client.GetServiceStatsAsync(null, context);
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