BEJIOPYCCKUI I'OCY IAPCTBEHHBIN YHYBEPCUTET

VTBEPXKJIAIO

HpopeKTop 1o 11180

INPOEKTUPOBAHHE Y PA3PABOTKA BRICOKOHATI'PY XXEHHBIX
CEPBHCOB

VYueGnas mporpamMma yupexaeHHs BbicHIero o6pazoBanns
mo y4eGHOM AHCHHIVIAEE JJIfi CHeNHAJLHOCTH BTOPOH CTyNeHH BbICIIEro

o0pazoBaHusi (MATHCTPATYPLI) ¢ Yriay6aeHHOH NOATOTOBKO#H CHeLHANHCTa:

1-31 81 06 Be6-nporpaMMupoBaHUE ¥ HHTEPHET-TEXHOJIOTHH

2018 r.



VyebHas mporpamMma cocraBiieHa Ha ocaose OCBO 1-31 81 06-2013 ot 30.08.
2013 Ne 88, yuyebnbix mmanoB G31-227/y4. ot 10.04.2017 u G313-231/y4. or
26.05.2017, G31-110/y4. ot 07.05.2013 1 G313-152/y4. ot 21.05.2014.

COCTABMTEJIb:

A.X. Ilepes YepHoB, NOLEHT KadeAphl BeO-TEXHOIOIHA ¥ KOMIBIOTEPHOTO MOJIE-
NApOBaHMs BenopyccKkoro rocyfapCTBEHHOrO YHUBEPCHTETa, KAHAMAAT (DHU3HKO-
MaTE€MaTH4ECKUX HayK.

PEKOMEH/IOBAHA K YTBEPXK/IEHWIO:

Kadenpoii Be6G-TexHONOrHWi M KOMIBIOTEPHOTO MOJEIHMPOBAHMS MEXaHHKO-
MaTeMaTHIecKoro $haKyasTeTa benopycckoro rocyapcTBEHHOrO YHHBEPCHTETA
(mpotoxon Ne 8 ot 13.06.2018 r.)

YaebHo-MeTOMIECKOH  KOMHCCHEH  MEXaHHMKO-MAaTeMaTHUecKoro  (aKyJbTera
bemopycckoro rocy1apcTBeHHOrO YHUBEPCHTETA
(mpoToxoi Ne 8 ot 19.06.2018r.).
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MNOSICHUTEJJIBHAS 3ATIMCKA

Jucoummana «IIpoekTHpoBaHNE M pa3paboTKa BEICOKOHArPYKEHHBIX CEPBUCOB)
SBJISETCS MUCIAIUIAHON 10 BHIGOpY IHMKJIA AMCIMIUIMH CIIENMAIbHON MOATOTOBKH H
afjpecoBaHa MarucrpanTaM 1-ro roxpa (2 cemectp) odHoM opMel 06ydeHus u 1-ro
Kypca (2 cemectp) 3a09HOH (opMbl 06yIeHHS IO CIEHHATBHOCTH 1-31 81 06 Beb-
IpOrpaMMUpOBaHAE H MHTEPHET-TEXHOJOIMH MEXaHMKO-MaTeMaTHIeCKOro bakyb-
Teta belopycckoro rocyfapCTBEHHOTO YHUBEPCHTETA.

Mexasto mucmummssl «[IpoekTHpoBaHKe W Pa3spaboTka BEICOKOHAIDYXKEHHBIX
CepBHCOB» SIBIISIETCS CO3/{AHAE y MaruCTPaHTOB 6assl Ui MHPOKOrO HCIIOIB30BAHHA
COBPEMEHHEIX IIPOAYKTOB H IIOZXOJOB NPH paspaboTKe BHICOKOHATPY)KECHHBIX HH-
(GhOpMaIMOHHEIX CEPBHCOB M CHCTEM.

3anauaMy JHCIHANIMHLI SBISAIOTCH:

~ pacIIHMpeHHe KpYyro3opa CTyIEHTOB B obGmacTe ux Gyayme# mpogeccuo-

HATLHOM AEATEeIHLHOCTH, 3HAKOMCTBO C COBPEMEHHRIMH MPHHITAIIAMH M TCH-
IEHIMIMHM pa3paboTKH BHICOKOHATPYKEHHBIX HHGOPMAOHHEIX CHCTEM,
—  W3ydeHHe KIFOYEBHIX TEXHOJIOTHI U IPOAYKTOB MacIITabHpoBaHus;
— W3ydYeHWe [PUHIMIIOB COINIacoBaHMs OM3HEC M TEXHWIECKMX 3a1a4 B BBRICO-
KOHarpy>XeHHBIX HHGOPMALMOHHBIX CHCTEMAX.
B pesynbraTe H3ydeHHs AMCHMILIMHEL CTYAEHT OJDKEH
3Hamb:

— OCHOBHBIC IIOHSTHS OpraHM3aldN pa3pabOTKH BBICOKOHArpy>XEHHOI'O IIpO-

rpaMMHOT0 OGecIedeHus;

—  COBpEMEHHBIC TEH/ICHIMM ¥ HAIIPaBJICHHs Pa3BHUTUA MH()OPMAIMOHHBIX TeX-

HOJIOTHH B 06J1aCTH MacIITabMpOBaHNA HHGOPMAITHOHHEIX CHCTEM;

—  OCHOBHBIC IPHMHIMIIEI IPOEKTHPOBAHMSA KOMMYHHKAIIMOHHEIX MHTEpheHCcOB

¥ QopMaToB AAHHEIX;

—  IONyJISpHEIE ApXUTEKTYPhl BRICOKOHATPY)XEHHBIX CEPBHCOB;

—  BO3MOXHOCTH BHIOpaHHEIX GHGIHOTEK I OopraHm3anyy paboTel HHpOpMa-

IIMOHHEIX CHCTEM 07 60IbImoi Harpy3KoH;
ymemb:
— IPOEKTHpPOBaTh, PEATHN30OBHIBATE M IMOAACPKHBATL apXUTEKTYpPY BBICOKO-
Harpy>X€HHBIX HHQOPMAIMOHHEIX CEPBHCOB;
—  aHaIM3WPOBaTh PUCKH M apXUTEKTypy HHGOPMAIMOHHEIX CHCTEM IIPH MAac-
mrabupoBaHuy.
enadembo:

HABBIKAMH ITPaKTHYECKOTO MCHONH30BaHUA COBPEMEHHBIX TEXHOJIOTMH IIO IpO-
€KTUPOBAHMIO H COIPOBOXKACHWIO HHGOPMAIMOHHBIX CEPBHCOB M1  OH3Hec-
IIPOEKTOB B CTafUH POCTA.

Ipenomasanye AaHHON JUCLMILIMHEL JOJDKHO CTPOMTHCS TaKUM 06pa3oM, 4ToOk!
obGygaromuiicst mpruobpeTan ciexyIonue KOMIIETEHIHH:

akaoemuyeckue

— AK-1. OcCymecTBIATE CaMOCTOSTEIBHYIO HaydHO-UCCIECNOBATEIBCKYIO Hes-
TENBHOCTb.

— AK-2. [IpuMeHATh METOAOIOTHIECKHE 3HAHMA U HCCIEROBATENLCKHE YMEHHS,
obecreurBalomue MOCTAHOBKY M pelIeHHe 3a/1a4 HayJHO-IIeIarorndeckod # y4eOHo-
METOAMYECKOM, HayJIHO-HCCIENO0BATENbCKON, HayIHO-IIPOU3BOACTBEHHOH, OpraHm3a-
[IMOHHO-YTIPaBJIEHIECKON ¥ MHHOBAITHOHHOM AEATEIHLHOCTH.



— AK-3. Acnons30BaTh MeXAUCHAIUIHHAPHELA TOAX0 IIPH PEIICHHH TPOGIIEM.

— AK-4. IIpuMeHATh TEXHUYECKHE YCTPOHCTBA ¥ KOMIIBIOTEPHI, HCIOIL30BATDH
6a3bl JaHHBIX, MAKEThl MPUKIAIHEIX IPOrPaMM M CPEACTBA KOMIILIOTEPHOH rpaduku
IJIs pemeHus Ipo¢ecCHOHATBHEIX 3aJa4d.

—AK-5. IToCTOSHHO ITOBEIMIATH CBOIO KBAITM()HAKAIHIO.

COYUANBHO-TUYHOCMHbLE

— CJIK-1. K coTtpynuugecTBy 4 paboTe B KOMaHIE.

— CJIK-2. BnameHuio KOMMYHHKATHBHEIME CIOCOGHOCTSIMH U1l pabOTHI B MEXK-
OUACIUILIMHAPHON U MEXIYHApOITHOH Cpefie.

— CJIK-3. CoBepIIeHCTBOBAaTh W pa3sBHBaTh CBOM HMHTEIUIEKTyaIbHEIM U oOIe-
KyJIbTYDHEI YpOBEHb, JOOHBATHCA HPABCTBEHHOI'O U (M3UIECKOro COBEPIIEHCTBOBA-
HUS CBOEH TMYIHOCTH.

— CJIK-5. ®opMEpOBaTh H apryMEHTHPOBaTh COOCTBEHHBIE CYXKICHMS M IIPO-
(eCCHOHATLHYIO ITO3HIHIO.

— CJIK-6. IlposBnsaTs vHUIIMATHBY U KpEaTUBHOCTh, B TOM 9HCIIE B HECTaHAApT-
HBIX CHUTyalHsiX.

— CJIK-7. ArantapoBaThCs K HOBRIM CHTYalMsM COLMAIbHO-IIPOGECCHOHATEHOM
IEeSTEIIbHOCTH, peaIN30BEIBaTh HAKOIUICHHEIH OITBIT, CBOM BO3MOXKHOCTH.

npogeccuonanvHoie

— IIK-2. Pa3pabaTbiBaTh B HCIIOJIE30BaTh COBPEMEHHOE ydeOHO-METOIHIECKOe
obecriegecHHE.

— IIK-3. OcBauBaTh ¥ BHEOPATH B YI€OHEI MpONeCcC HHHOBAIIMOHHBIE 06pa3oBa-
TEbHBIE TEXHOIOTHH.

— IIK-7. KsaimdumupoBaHHO NPOBOJUTH HayJHKIE HCCIEIOBAHMA B 00/1acTH Ma-
TEMATHKHA X MHPOPMAIMOHHBIX TEXHOJIOTHIA.

— IIK-8. Tlonb3oBaThCs ri06anbHEIMA HHGOOPMAIIMOHHEIME peCYpCaMH.

—IIK-11. B3anmopeicTBOBaTh CO CIENHAAIACTAMA CMEXHBIX MpOodHIIeii.

JIMCIMIUTMHA OCHOBaHA HAa 3HAHWAX ITONyYEHHBIX IIPH M3Y9YEHHH MUCIUILIMHEL
«HpOopManuOHHEIE TEXHOIOTHE.

B cooTBercTBHY C y‘ICGHI:IMI/I IUIaHaMH CIICITAATBHOCTH Ha M3Y4CHHUC MUCIATIIN-
HbI OTBOJHUTCS.

I 3Kk3a- W3 aax

' Cpok B Tom
dopMa MeH 3auer Bcero -
oGyI:IeHm obyde- Kype | Cemectp ce- cemecTp | "acop | HOUC | JIek- 1:216;2;

HHS, JIET MecTp ayn. T

JHEBHaf 1 1 2 2 80 40 18 22
saoHHai 1.5 1 2 2 80 20 10 10
JHEeBHas 2 1 2 2 144 36 18 18
3a04Has 2.5 1 2 2 144 10 6 4




CONEPKAHWE YYEBHOI'O MATEPHAJIA

Tema 1. TumoBble 3aKa4l H CHOCOOLI MX pelIeHHS [Jsi BbICOKOHArpY-
JKEHHBIX MPoeKToB. THIOBEIE MPOOIEMEl, 3a/ia4y ¥ PEIICHNs IIPH SBOJIIOLMY BEI-
COKOHArpyeHHEIX cucTeM. O030p BO3MOXHOCTEH NPUMHTHBOB 06paboTkM Ha
npumepe Scala- 6ubmiorek ot Twitter u Akka.

Tema 2. PaGora ¢ BeG-cepBepamu. Apxutekrypa REST, GraphQL- unrep-
¢eiicoB U CBs3aHHEIE BOIIPOCH! MacmTabupoBaHus. PasMemenue u BEpCHOHHMPO-
Banue crarudeckoro koHteHta (CDN). IIpokcupoBanue u GamaHCHpOBKa Harpys-
KH.

Tema 3. ObGnaunbie TexHoJOrHH. CrnerdalTd3HpOBaHHEIE MHCTPYMEHTHl U
mpoayKTei AWS.

Tema 4. TexHOJOTHH KOHTeHHEPH3ANHH. [EXHOIOIMH BHpTyalH3allVH,
KOHTeHHepH3allui, W aBTOMaTH3alMu pa3BepThiBaHUA: Docker, Mesos, Aurora,
Mesosphere, Terraform. IlomynspHrle IUCTpUOYTHBH OIEpAllMOHHEIX CHCTEM
Ubuntu, CentOS, CoreOS u HHCTpYMEHTHI HX HcHoNb30BaHus Ha AWS.

Tema 5. MukpocepBAcHasi apxuTeKkTypa. Paspaborka mHTEpQEHCOB MUK-
pocepsucoB ¢ moMompio Thrift, Twitter Server, Finagle. IIpoexTupoBanue u pe-
anu3alys MHKPOCEPBHUCHON apXHTEKTYphI, OTJIalKa, MOHUTOPHHI', TPOQIIAPOBa-
uue Ha npumepe Twitter Finch, Finagle, Zipkin, Zookeeper. IIporaosupoBaHue
Harpy3kd X 0630p KIO4YeBRIX OHMONMMOTEK I cTpecc-TeCTHpOoBaHHs. Peamnsarus
KeIIMPOBaHHA Ha ypoBHe BeO-cepBepa, cepBepa mpunoxenuit (Redis) u cucreM-
HBIX HHCTPYMEHTOB.

Tema 6. O06pabGorka namEbIx. O6paboTka ¥ MOHUTOPHHI JIOT JaHHBIX H
naHHbrx omm6oK. [ToTokoBele m makerHele Big Data wrcTpy™menTsl. O6paboTka
Gonenmx maHHEIX ¢ momomsio Hadoop, Scalding, Spark, Storm.
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MH®OPMAIMOHHO-METOIAYECKAS YACTh
JUTEPATYPA

OcHoBHasi THTEPATYPA

1. Ilepes YepHoB, A. BeicokOHarpyxeHHbIe CEPBHUCHL: Kypc Jekmuii / [lepes
YeproB A. — Munck.: Konoprpan, 2017. — 103 c.

2. Highscalability [QnexTpoHHEIi pecypc] — DIeKTpOHHEIE JaHHEIE. — Pexum
nocryma: https://highscalability.com.

3. Twitter Scala School, [9nexTpoHrHEIil pecypc] — DNeKTpOHHEIE AaHHBIE. —
PexxuM noctyna: http://twitter.github.io/scala_school

5. Twitter Open Source [OneKkTpoHHEIH pecypc] — DIEeKTPOHHBIE AAHHEIE. —
Pexxum noctyma: http://twitter.github.io/

6. Diwaker Gupta, Thrift: The Missing Guide, [DnexrponHsi pecypc] — Dnek-
TPOHHEIE aHHKIE. — PexxuM moctyma: http://diwakergupta.github.io/thrift-
missing-guide/

7. Apache Spark [OnexTponHEii pecypc] — DileKTpOHHEIE JaHHBIE. — Pexxum
nocryma: https://spark.apache.org/



IMEPEYEHDb HCIIOJb3YEMBIX CPEACTB ITHAT'HOCTHKHA
PE3YJIbTATOB YYESHOU NEATEJBHOCTH

JnarHocTuka pe3ylbTaToB ydeOHOU NeATelNbHOCTH [0 JUCIUILIMHE «Parmo-
HaJIbHBIM YHUGHIMPOBaHHEIH mponecc pa3paborku [10» mpoBOgUTCS, KaK MPaBUIIO,
BO BpEMs ay AMTOPHEIX 3aHATHUU. /{11 THarHOCTUKH UCTHONIB3YIOTCH:

— OIIpOC;

— 3aIuTa 1abopaTOpHEIX paboT;
— TECTHPOBAHUE;

— 3aI{ATa TBOPYECKUX 3aJaHHIA.

KoHTponeHEIE MeponpuATHS HPOBOAATCH B COOTBETCTBMH C Yy4eOHO-
METOAUYECKOH KapToil JUCHUILTHHEL B ciydae HesBKM Ha KOHTPOJILHOE MEPOIIPH-
STHE 10 YBAXHUTEIBHON NpUYHHE CTYACHT BOpaBe 110 COTTIACOBAHUIO C MpeIo/iaBa-
TEJIEM BBIIIOJIHWTE €r0 B JONOJIHHUTENbHOEe BpeMs. (s CTyAeHTOB, HMONy4YHBIIINX
HEeyIOBJIETBOPUTEIBHEIE OLEHKH 3a KOHTPOJLHEIE MEpPOIPHATHA, JHOO HE SBUB-
IIMXCS 10 HEYBa)XXHMTEIBHOU NpHWYHHE, [0 COIVIAaCOBAaHMIO C NpenoAaBaTeieM U C
paspelnenus 3aBeAyromero kadeapoil MEpOIpUATHE MOXET OBITH IIPOBEACHO IIO-
BTOpPHO.

MeTtoauxa ¢popMHPOBAaHHS HTOIOBOH OLEHKH

Ilomy4eHHBIE CTYEHTOM KOJIMIECTBEHHBIE PE3YNIbTAThH YIUTHIBAIOTCS KaK CO-
CTaBHas JaCTh HTOI'OBOH OLCHKH IO AMCHWIUIMHE B paMKax pEedTHHTOBOM CHCTe-
MBEL

Hrorosas omenka popMupyeTcs Ha OCHOBE TpeX JOKYMEHTOB:

1) IlpaBuna npoBeeHKs aTTECTALUH.

2) ITomoxxenwue o peifrunrosoi cucreme BI'Y.

3) Kputepuu oleHKH CTyIE€HTOB.

IIprMepHble BApHAHTHI TBOPYECKHX 3aJaHHM

Paspa6oraiite apxurexrypy (B T.4. Thrift unTepdeiicss, cxeMy 6a3bl JaHHBIX,
Scalding 3ananms, HaGop ocHOBHEIX kommoHeHT, REST unTepdeiic, Harpy3odHEIe
TECTH) M GH3HEC-apXUTEKTYPY IS CIAEAYIOIIETO CEPBHCA:

1. IlouckoBo#i cepBHC oOCymeCTBIET 0OpaGOTKY CTpaHMI| 3aJaHHOTO
YHUBEPCHUTETCKOI'O JOMEHA, a TakKe BHIODAHHBIX COIMAIBHEIX M HAydHEBIX
cereii. CepBHC cTpouT o6mIyr0 Momenb mpodaiioB mpernonaBaTeneif H
CTYACHTOB M3 Da3sHOPOAHBIX MCTOYHHMKOB, BKJIIOYas OMpPEHEICHHA MECT,
cobrITHii, MecT pabGoThl, myGmukanuit. CepBHC OCYIIECTBISET pa3pelleHHe
BO3MOXXHBIX HEOHO3HAYHOCTEH B HaiifeHHON MHGopManuu (OOUH H TOT XKe
T 4YeJIOBEK, NpaBHIIEHOE HamucaHuwe cratbu). CepBuc IyOImMKyeT
arperipoBaHHEIEe, OYHMINCHHEIE MMpodaiiibl, ¢ ykasaHHeM MECT, OTKYHa 3TO
uHGopManmsa Oblla monydeHa. [IpemocTaBisieTcss MPOCTEHMIIMIA IOMCK IO
npodaiinaM.

2. IlouckoBO¥ CEpBHC OCYHIECTBIsSET 06pPaGOTKy MHGOPMAIMH U3 SIEKTPOHHOI



OMOJIHOTEKH, a Tak)Ke BBIOpaHHBIX HaydHBIX ceTei. CepBHC OCYLIECTBIAET
rPyNIMPOBKY HAy4HEIX CTaTell ¥ BO3MOXKHEIX HampaBleHHH 1o Kadenpawm,
rpyImaM IpenojaBaTenei, uarepecaM. CepBUC IIPEAOCTaBAAET BOSMOXHOCTD
HaXOJIUTh THIIOBEIE 3aKOHOMEPHOCTH B IPE/ICTABIIEHHBIX JAaHHBIX, a TaloKe
IIPOrHO3HPOBAaTh KOIMYECTBO M BO3MOXHEIE CBs3U Oy rymux crareil. CepBHC
IPEeAOCTaBIIseT HCKATh IT0 CTaThIM M PEKOMEHIOBATh CMEXKHBIE CTAaThH.

. CepBHC T03BOJIIET pa3MEMaTh OTKPHITHIE BOIPOCH I IIperojaBareiei,
JeKaHa HIM pPYKOBOACTBA (aKyibTeTa IO pa3sHEIM TeMaM (KaHaiaMm).
ITone3oBaTe MOTYT OTBEYaTh HA 3aJaHHEIE BOIIPOCHI, IOJOCOBATh 3a HHUX,
IIPOJABHTATh B JpYyrHe KaHABI, HAXOOUTh CMEXHEIE BOIIPOCH], BHETH
«HOBBIE» (HEIPOCMOTPEHHEIE) H «ropsuue» (TOIMYJIApPHEIE) BOIPOCHL.
ITonckoBO# CepBHC IOMEIN@eT CTaphkle BOMPOCHI C TOCTEBBIX KHHI
YHHBEpPCHTETa B HOBYIO cHcTeMy. CrelMaipHEIM CEpBMC aHaiM3a BOIpOca
IIO3BOJIIET HAliTH CMEXHEIE BOIPOCH WM NPEANIOKHUTH COOTBETCTBYIOIIYIO
KaTeropu3anuio (Teru) K HOBOMY BOIIPOCY.

. CepBHC II03BOISIET OCYIIECTBIATH pa3MellleHWe BU3YaIbHBIX apTe(aKToB
(xapTmHBI, QoTorpadumM oHeXIRl, NpUMEpPHl [AW3aiiHa) IO MaTpHIe
KaTeropuii: IBera, Ha3BaHWe CTHIIA M T.A. IloNB30BaTel OCYIIECTBILIIOT
MONCK 3aJaHHOro apTedakTa B CHCTEME, MOIYT MPOCMOTpPETh CMEKHEIE
aprepakTel. CepBHC OCYMIECTBISET IIOMCK M IIOMENIeHWe HEKOTOPhIX
apreakTOB M3 CETH B CHCTEMY M OCYIIECTBIIET HMX BO3MOXHYIO
KaTeropu3aluio.

. CepBHC N03BOJIAET OCYMIECTBIIATH IIPOCMOTP OHJIAHH BHAEO IIOKa30B MOJBI H
CIIOPTHBHEIX KOMaHJHEIX WIpP, OCYIIECTBIATh Ha3HaYE€HHE TEeroB (THII
olexnanl, OpeHA, HIPOKH), a TaKKe OCYHIECTBIIAITh  peajiTaiiM
KOMMYHHKAIIUIO BOKPYT 3aJaHHOT'O BUJIEO KMOMeHTa». [loib30BaTe i MOTYT
TaKKe BUJIETh OCHOBHEIE TOYKH IPOILIBIX 00CYXIEHMIA I BUIIEO.

. CepBHC IIOMOraer OCYHIECTBISITH CHEMKY KakKOro-To OOBEKTa, 3[aHHA C
3agaHHOM reorpadpudeckoit Touxku. Kpome Toro cepBHC I03BOJISET
IIPOCMaTpUBaTh BCe MecTa-poTorpaduu, CAENaHHbIE U3 3aJaHHOH TOIKH HIH
Haxopjsuqyiecs Ha 3amaHHoM myTH, CepBHC IO3BONAET OCYIIECTBIATH
IIPOCMOTp M  pamxkupoBaHue (Qororpadmit, CHENaHHHEIX OPYTHMH
ITOJIB30BaTEAM BBIOpaHHOTO 00BEKTa

. CepBuc mno3ponseT co3faTh KMHOCIEHApWi WM CIleHapuil jekium (script
writing), mpocMaTpuBaTh (IPOMIPHIBATE) UYXHE CIEHAPHH, HCIPABIATH U
JOMOJHATh HX. CepBuC 1O3BOJISIET OCYIIECTBIATH MAHUITYJIALIHIO
(mepecTaHoOBKy) conep)kaHHs CLIEHApHs, aCCOIMUPOBAHHEIX 6JIOKOB TEKCTOB,
a TakKe OCYINECTBIATH CKBO3HOM ITOMCK TEPMHHOB, TErOB, ITEPCOHAIIHIA,
HCIIONB3YEMBIX B CLIEHAPHSX.



MNPOTOKOJI .
COIJIACOBAHHMSI YYEBHOW IIPOTPAMMBI IO W3YYAEMOM
YUEFHOW JACOMIUIMHE C JPYTAMH JUCHHAILIMHAMMA
CIENMAAJBHOCTH

Ha3Banwue Hazpanue | Ilpenmoxenus Pemenue, npunstoe
JTACITUTLIVHEI, Kadeapsr 00 m3MeHeHUAX B | kadeapoii, pa3pabo-
¢ KOTOpoH colepxaHuu yde6- | TaBmmei yueOHYyIO
Tpebyercs coria- HO¥ IporpaMMBI nporpamMmy (c ykasa-
COBaHHE YYpeXAeHUS BEIC- | HMEM JAaThl 1 HOMepa

mero o6pasoBaHMs | IPOTOKOJIA)
o y1e6GHO#t awmc-

IUILTAHE

Anamu3 u npoex- | Be6- Her OctaBuTh coaepka-

THPOBaHHE HH- TEXHOJIO- HUe y4e6Hoi#t mpo-

(hopMaIMOHHEIX T'Hit 1 KOM- rpaMMEI 6e3 u3MeHe-

CHCTEM IBIOTEPHO- HuA (mporokon Ne 8
ro MOZJeJu- or 13.06.20181.)

pOBaHUSA




JIOMOJIHEHWSA W W3MEHEHMS K YUEBHOW IMPOTPAMME

Ha /

y4e6HBIH rox

Ne
/i

HOHOJIHCHI/ISI H H3MCHCHHSA

OcHoBaHue

VY4ebHas mporpaMma mepecMoTpeHa W omobpeHa Ha 3aceiaHuu Kadeapsl Be6—
MexXHON02Ul U KOMNbIOMePHo20 Modenuposanus (IpoToKoa Ne ot 20 r.)

3aBemyromuii kadeapoii

K . OHU3.-MaT. Ha

OLICHT

B.C. Poman4auk

(y1eHad cTeneHs, y4eHOE 3BaHuUe) (noamuce)

YTBEPXJIAIO

Hexan dakynsrera

KaH. QKS.-M&T. HayK, HOIICHT

(A.0.®amums)

JL.I'. MenBenes

(yneHas cTeneHs, y4eHOE 3BaHHE) (nonmmce)

(A.0.®amumms)




