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Knaccupukarop nporpamMm 3J1eKTPOHHBIX BHIYHCIHTEIbHBIX
MAaIluH ¥ 6a3 JaHHbIX

01 |BcrpoeHHOE nporpaMMHoe obecrieueHne
02 |CucreMHOe IporpaMMHoe ofecriedyeHne

s 1o = . =
» 00I1ero Ha3HAYEHUs], PEalbHOTO BPEMEHH,
MoOubHbIe), [TO 1715 cepBepoB, CUCTEMbI MOHHUTOPHHIA H
PE3epBHOTO KOIUPOBAHUSI, YTHIUTHI U JpaliBephl, CPEACTBA
obecrneueHns 00IauHbIX M PaCIPE/ICICHHBIX BBIUYMCICHUM, CPECTBA
BUPTYaIU3alM{ U CUCTEMbI XPaHEHUS JaHHBIX, CHCTEMBbI
ynpasjieHusi 6a3aMH JaHHbIX, CHCTeMbl KOHTeHHepH3auH 1
KOHTeHHepbI

10 |CpencrBa aHanM3a JaHHBIX

11 |CpencrBa 06pabOTKH U BU3yaIU3allid MaCCUBOB JJAHHBIX
12 |OrpacieBoe NpHUKIagHOE IPOrpaMMHOE OOecriedeHne
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OnepanuoHHbIE CHCTEMBI

Omnepamnonnast cucrema (OC) — KOMIIEKC CHCTEMHBIX U
YIPABISIOMIUX POrPaMM, MpeAHa3HAYCHHBIX IS 3G PEKTUBHOTO
HCIIONIb30BaHMUsI BCEX PECYPCOB BBIYUCIUTENBHOI cuctemsl (BC) u
OpraHU3aliy B3aUMOJICHCTBUS C MOJIb30BATEIIEM.

Boruncaurensnas cucrema (BC) — B3anMOCBsI3aHHAs! COBOKYITHOCTh
aImapaTHbIX CPEICTB BBIYUCIUTENBHOH TEXHUKH U IPOTPAMMHOTO
obecrieueHys, MpeaHa3HauYeHHas Ul 00paboTKU UHpOpMALUI

Ha3nauenue OC:

v/ opraHu3aiys BEIYUCIHTENBHOTO mpouecca B BC (BbimonHeHue 33184
nosp30Barereii);

v/ NOBBILIEHHE POU3BOAUTENBHOCTH PaboThl BC;

<

paLHOHAIBHOE PACHIPEICICHUE BEIYHCIUTEIbHBIX PECYPCOB
(ynpaBiieHHE pecypcamn);

v/ IIpefOCTAaBIICHHE [OJIb30BATEISIM ycuyr (yoOHas cpesia pa3paboTKH,
ynoOHbIit uHTEpdeEiic, cpeacTBa pa3pabOTKH, KOMAH/IHbIH SA3bIK).
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OnepanuoHHbIE CHCTEMBI

DYHKLUM ONEPALMOHHBLIX CUCTEM

OCHOBHbIE

HAononuurensHbie

BLINOMHEN #e N0 2aNpocy NpOTpaN

MHorcaapaUHoCTL

3arpy3ra NpOrpamm 8 OTT W abINONHeHue

Pacnpspenenye pecypoos

JAocTyn K nepuche puiiHbIM YCT pORCTBAM

Pa3rpaHeH He AOCTYNa NPOUSCCOR K PECYPCatt

YNpasneH e onepaTUEHON namATbIo

OpraHuaauy R HIASKHBIX BbIHHCNEHNH

YnpaanenHe ACSTYNON K RAHHbIW
3 SHSDIOHEAIBUC HHbIX HOCHTENAX

BaauMOREACTANS MENAY NPOLECCatH
(OBMEH [3H HBINY, CHHXPOHU2GUN B)

OBeCneenHe NONs20BATENLCIONo
nHTephelica

381WMTa OT ASHCTANA NONb20BaTENS i
W npunowe i

CeTeBble Onepaum i, NORASEIXKS CTeka
ceTesbix npoToronos

M HOTONONLA0BATENEC K PEKMM [a BOTH!

CoXpanenHe WHEOphE LW
OB OWKBKaX CHCTEMb!

Paarpausenye npas aocTyna
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OnepanuoHHbIE CHCTEMBI

Meiingpéiim — 310 GONBIION YHUBEPCATBHBIH BBICOKOIPOU3BOIUTEITb-
HBII 0TKa30yCTONYMBEII cepBep CO 3HAYNTETHHBIMHI PECypCaMH BBOZA-
BBIBOZIA, GOMTBIINM 0OBEMOM OTIepPaTHBHON M BHEITHEIl maMsTy,
TpeHa3HAYEHHBII IS HCTIONb30BAHUS B KPUTHIESCKH BaXKHBIX CHCTEMax
C MHTEHCHBHOM NMaKeTHOW U ONIEPaTHBHOMN TPaH3aKIHOHHON 00paboTKOi
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OnepanuoHHbIE CHCTEMBI

DYHKLUM ONEPALMOHHBLIX CUCTEM

OCHOBHbIE

AononHurensHbie

Bhinonen we n0-3anpocy nporpat hinoroaapa HoSTs:

3arpy3ra NpOrpamm 8 OTT W abINONHeHue Pacnpspenenye pecypoos

JAocTyn K nepudhe puiikbIk yCT pORCTBAM

YNP3aneHue AOCTYNOM K AaHHbIM ——BeauwoneficTaue wexay noousccany |

Pa3rpaHeH He AOCTYNa NPOUSCCOR K PECYPCatt

H3 3HSDIOKEA3BUCHMBIX HODHTENAX

(OBMEH [3H HBINY, CHHXPOHW2AN R)

OBeCneHeHHe NONLI0BATENLCIONo

38UWWTa OT AEHCTEUH MONLICBATENSA

e

W npunowe i

CeTeabie onepauy v, NORASEKKa cTera

M HOTONONLA0BATENEC K PEKMM [a BOTH!

CETeBLIX NpOTOROIOR

COXpaHeHHe WHEOPME LW

I L e

P S—e e g 0
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OnepanuoHHbIE CHCTEMBI

3ananue Ha BeimonHenue Ha sa3b1ke JCL (Job Control Language)

//1S198CPY JOB (IS198T30500),

// 'COPY JOB',CLASS=L, MSGCLASS=X
//COPYO01 EXEC PGM=IEBGENER

//SYSPRINT DD SYSOUT=*

//SYSUT1 DD DSN=FICHIER1, DISP=SHR
//SYSUT2 DD DSN=FICHIER2,

// DISP=(NEW,CATLG, DELETE),

// SPACE=(CYL, (40,5) ,RLSE),

// DCB= (LRECL=115,BLKSIZE=1150)
//SYSIN DD *

{ Habop N/k C mporpammon }
/*
!/
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OnepanuoHHbIE CHCTEMBI

DYyHKIUH ONIePALUOHHON CHCTEeMbI

- 3aIluTa MPOrpaMM U JIaHHBIX;
Oxdead;

- yHpaBlIeHHE 3aa4aMH;
- YIpaBlICHHE PECypCaMH;

while (1)
{for

- YHpaBJI€HUE TaHHBIMH BO BHEIIHEW MaMsTH.
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OnepanuoHHbIE CHCTEMBI

Buabl ONepanuOHHBIX CHCTEM

- Meitadppéitmusie OC
System/z ¢ z/OS, IBM 390 ¢ 0S/390, IBM 360 ¢ OS/360

- Cepsepusle OC
Unix/Linux (Enterprise Edition)

- OC nepcoHaNTbHBIX KOMITLIOTEPOB
Windows, Linux, Android, Mac OS (BSD Unix), iOS

- Cucremsl peanbaoro Bpemenu (Real-time OC)
Realtime Linux, QNX, VxWorks

- Bcrpausaemsie (Embedded) OC
Android, Mac OS (BSD Unix), iOS, Embedded Linux

VxWorks, ONX, TinyOS

- Chip Card OC
MULTOS, JavaCardOS
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Onepanunonnbie cucTeMbl cemeiicTBa Unix
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OnepanunonHbie cucTeMbl cemeiicTBa Unix

OcuoBuble nousitua OC UNIX

Iponecc — eauHUIA PaGOTHI, YIPABICHHUS U MOTPEOICHUS PECYPCOB.
— TOCJIE0BATEILHOCTH ONEPALlMii MPOrpaMMBI Ha 3Tare ee
BBITIOJIHEHHS.
IIporpamma = UCIIONHSIEMBIi (aiii.

Snpo (Kernel) -[:CCKIII/UI YIPaBISIOMIUX CTPYKTYP
HporpaMMHasI CEK1I MaIIMHHO-HE3aBUCUMaA 4acTh,
®ynkuun Aapa: MallIMHHO-3aBUCHMAs 9aCTh

- HHUIUATIHU3AIUs CUCTEMBL;

- BBINOJIHEHHUE [IPOLECCOB;

- AUCTIeTYEPU3AIUs IPOLECCOB;

- BBIJICJICHUE BBINOIHAIOMEMYCS IPOLIECCY ONePaTUBHOM MaMsTH,
yIpaBlIeHUEM CBOIIIMHIOM;

- BBIJICNICHUE BHEIIHEH MaMsITH;

- o0ecredeHre NOCTYIIA IPOLECCOB K MepudepUuitHBIM YCTPOHCTBAM;

- IpUEM OT IPOLECCOB 3alPOCOB Ha 0OCTyKUBAHHE
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OnepanunonHbie cucTeMbl cemeiicTBa Unix

[Mons3oBarennn € [IporpaMMBI-yTHIHTBL = Snpo

Jlpyrue npuKjiaaHble IPOoTpaMMbL

date cep sh who
as Snpo
cc 1d Texuandaeckue
vi cpeIcTBa
wC
comp | grep

Jlpyrue npHuKiaJ Hble IPOTpaMM bl
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OnepanunonHbie cucTeMbl cemeiicTBa Unix

IIponeccsl,
TOTOBBIE K
BBITIOJTHEHHIO

EJOKI«IPOB’:]_H}H)]E
TIPOIIECChI

AKTUBHE
TIpoIIece

HpHOCTaHOBJIeHHbIe IIPOIIECCHI

MexaHu3Mbl pexkuMa kBanToBanusi BpeMenu B OC Unix:
- CHCTEMHBIE Yachl;
- CHCTEMHBIC BBI30BBI

CeonuHr — npoleaypa nepeMelieHus oopasa nporecca U3 onepaTuBHOM
IaMATH BO BHEIITHIOKO M 00paTHO

@yHKIHUsA cHcTeMbl MyIbTHIporpammupoBanust B OC Unix:
- yIpaBIeHHE [OCIe0BATeIbHOCTHIO BHIIIONHEHHS IPOLECCOB;
- yIpaBIeHHE [OCIe0BATeIbHOCTHIO CBOIIMHTA
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Onepanunonnbie cucTeMbl cemeiicTBa Unix

1. CtpykTypa (aiinooii cucreMpl —— 3arpysouHbIi 610K

2. CtpykTypa unzekcHoro aeckpunropa | Cymepomnok

3. Cynep6mox TaGnuia MHAEKCHBIX
JIECKPHIITOPOB

HubpopmanroHHbIe OIIOKH

Tadanua : | inderect 1 i
HHACKCHBIN blocks — S .
aeckpunTopos | S ™ 2040 | BAOKN 1ahHbIX
| inode | | addresses >
| | inderect [
I | loci i
| > ;’:ﬁ‘u"’ | Baokn aaunbix
1l
[l “ | addresses i
b 2040
I | blocks |
[
S — | inderect | inderect >
o
| | addresses | | | blocks t
Ilnwup\mW | > I 2040 BA10KH AaHHBIX
Buaokn | | ddresses E
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OnepanunonHbie cucTeMbl cemeiicTBa Unix

Ha3nauenne ocHOBHBIX KaTanoroB ®C
BasoBble Karajoru:

Karanor koHpurypalroHHbIX (aiiinoB ciryx0
/bin — MUHUMAaJIBHBIH HAGOp YTHIIUT TTOJIB30BATEIsS

/sbin — MHHMMaJBHBII HAOOP YTWINT aJIMUHHUCTPATOPa

/lib — nuHaMuYeckue GMOMMOTEKH It yTHIHT U3 /bin u /sbin

/dev — karaor, conepKaluii Habop creluanbHbEIX (HailyIoB YCTPOHCTB
/tmp — Karanor Juist BpeMEHHbIX (aiino

JIOTOTHATEIbHBIE KATAJIOTH:

/root — «IOMAINIHHUI» KaTalor aJMUHHCTPATOPa (II0JIB30BaTels root)

OCHOBHOIi KaTaJlor, COofiepKaIluii IporpaMMBbl, GHOIHOTEKH,
MCXOHBIH KOJI s/ipa, (aiiyibl JOKyMEHTALMK U TIp.

KAaTaJor JJIs 4acTO MEHSIOIUXCS JaHHbBIX

/opt — KaTayor JUIs yCTaHOBKH KOMMEPYECKHX IPOrpaMM

9

/home — karaior JUTA pasMEIICHUS «AOMAIIHUX) KaTaJIOrOB IT0JIb30BaTE]
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Onepanunonnbie cucTeMbl cemeiicTBa Unix
Hamu6os1ee BaskHbIe NMoAKaTAJIOTH /usr:

/usr/bin, /usr/sbin, /usr/lib — no ananoruu ¢ karajoramu B KOpHe
/usr/include — 3aronoBounsIe (aiiibl 111 KOMIWIATOPOB

/usr/share — qokyMeHTAIWsL, MPHUQTHI, TPOrPaAMMBI Ha CKPHIITOBBIX S3BIK
/usr/local — katanor 1y yCTaHOBKH IPOTrPaMM

/usr/man, /usr/info, /usr/doc — daiinpl man-pyKoBOJCTB, TOKyMEHTAIUH

Haubonee BaxKHbIe MOIKATAJIOTH /Var:
/var/log — nor-¢aitnbt

/var/mail — moyToBbIE SIIUKH I0JIb30BaTeIei
/var/tmp — o0L1eI0CTYIHBIN KaTaIoT I BpEMEHHBIX (ailsioB

Hamnbosee BaxubIe MogKaTaIorn /etc:
/ete/passwd — Gaza JaHHBIX MOJIb30BaTeNEH

/etc/group — ananorudHo /etc/passwd, ¢ nHpOpMarMei o rpymnmax
/etc/fstab, /etc/mtab — cricox @C u cnucok cMOHTHUPOBAaHHBIX DC
/etc/profile — xomaHIHBIN (aiin IpH 3aITyCKe CUCTEMBI
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Knaccupukarop nporpamMm 3J1eKTPOHHBIX BHIYHCIHTEIbHBIX
MAaIluH ¥ 6a3 JaHHbIX

01 |BcrpoeHHOE nporpaMMHoe obecrieueHne
02 |CucreMHOe IporpaMMHoe ofecriedyeHne

o |~ ~ 1 v~

onepanHoHHbIe CHCTeMBI (00IIero Ha3HAYeHUs, PealbHOIO BPEMEHH,
Mo6unbHele), I10 17151 cepBepoB, CHCTEMBI MOHHTOPUHTA H PE3EPBHOIO
KOIIHPOBAHUSI, YTHIIUTHI U APaiiBepbl, CPEACTBA 00ECIEUEHHsT 0OIaIHBIX
U pacIpe/IeIeHHBIX BBIYHCICHHIT, CPEACTBA BUPTYaIH3al[UH H CHCTEMBI

XpaHEeHHs JaHHBIX, CHCTEMbl YIpaBJeHUs1 6a3aMH JaHHBIX,
09 |Cpencra ynpaBCHHsS NPOLIECCaMH OpraHU3alui
10 |CpencrBa aHanM3a JaHHBIX

11 |CpencrBa 06pabOTKH U BU3yaIU3allid MaCCUBOB JJAHHBIX
12 |OrpacieBoe NpHUKIagHOE IPOrpaMMHOE OOecriedeHne
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus
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TpanuiHOHHAs MOHOJIUTHAS apXUTEKTypa




image24.png
MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

MukpocepBHCHasi apxuTeKTypa (microservices architecture, MSA) —
Croco6 MOCTPOCHHS IPUIOKEHHH, KOTOPBIE COCTOST M3 HE3aBHCUMBIX
ZIPYT OT Apyra HeOOJBIINX MOyl — MHKPOCEPBHCOB

Client apps
Mobile app

Aemaze |dy

MuKkpocepBHCHas apXUTEKTypa
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

MuxkpocepBHCHAsI apXHTEKTypa
(microservices architecture, MSA) —
CI0co0 MOCTPOCHHS HPUIOKEHHUIT,
KOTOpBIE COCTOSAT U3 He3aBHCUMBIX
JpYT OT Jpyra HeGOIbIIHX MOyIel
— MHKPOCEPBHCOB

MHUKpOCEPBHUCHAs apXUTEKTYPa MO3BOJISIET:

®10pabaThIBaTh M M3MEHSATH KaXIbIH OJI0K
10 OT/ETBHOCTH;

®YIIPOCTUTH OOHOBIICHUS U Pa3BUTHE TIPOYKTA,

®II0BBICUTH OTKA30yCTOMYMBOCTD BCEH CHCTEMBI,

e6o1ee 3P PEKTHBHO paCIPEICTUTh MOITHOCTH TI0 YaCTSM CHCTEMBI;

epasIenuTh O0S3aHHOCTH BHYTPH KOMaH/IbI
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

Go

W X

KOHTeﬁHepHSaHHﬂ — TEXHOJIOTUs, KOTOpas IIOMOTacT 3aIlyCKaTh
TIPWIOKCHUS U30JIMPOBAHHO OT OCHOBHOM onepaunormoﬁ CHUCTCMBI.
TIporpamMma ynakoBbIBacTCS B CIICLUATBbHYIO 000I04KY-KOHTEHHED,
BHYTPH KOTOPOH — cpesia, HeobXoaumast st paboThlI.

HaubGonee nomynsipHas peanu3alus TEXHOJIOTUM KOHTEHHEpH3aLluy —
nporpaMMHbIi iponykt Docker.
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

HHCTPYMEHTBI [IIsl CO3AAHUS MPHJIOKEHUsI ¢ MUKPOCEPBHCHOI
apPXUTEKTYpOi

*  Docker 111 KoHTeliHepH3aIlIN TaHHBIX;

+ Kubernetes — TexHOIOTHA I YIIpaBJeHNs KOHTeifHepaM;

» mHerpyMeHTs! it CI/CD — HenpephIBHOI HHTErPALIIIL 1 Pa3BepTHIBAHILT;

*  CepBICHI I MOHITOPIHTA I 3aIIHCIH JIOTOB O PaboTe IPILIOKEHIIA;

* HHCTpYMeHTSI 11d Service Discovery — aBTOMaTHYeCKOT0 OGHAPYKEHIIS CePBHCOB.
CONTAINER 1 CONTAINER N

Oco0eHHOCTH TeXHOJIOTHH
KOHTelHepu3alum:

* M3071mMpoBaHHBIN 3aITyCK

* HesaBHCHMOCTB JIpyT OT Apyra
* Hcmonn3oBanue pecypcoB OC
* JlerkoBecHOCTH

*  «OIHOPA30BOCTH»
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

from flask import Flask, request

ioportathreading Koj Be6-IpUITOKEHHS, CO3IaHHOTO
app = Flask(_ name )

dot ¢ momorbio (peiimBopka Flask

Servers— reading.Thread(target=app.run, kwargs={'host':
hosi, 'port': port}])
server.start ()
return server
e ST
terminate = request.environ.get ('werkzeug.server.shutdown')
if terminate:
terminate ()
@app.route ("/hello world", methods=['GET'])
def hello world(): ~—— /hello_world - "Hello, world!"
return "Hello, world!"
@app.route ("/shutdown", methods=["POST"])
def shutdown () :
shutdown_mock ()
return 'Shutting down...'
iLiE name == ' main_ ':
run_mock(host='0.0.0.0"', port=5000)
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

1. 3anyck BeO-NPHIIOKEHHs] KAK MOHOJIHTA B PAMKAX OCHOBHOIT
ONepaNHoOHHOIl CHCTeMbI (IPOBEPKa PadoToCIOCOGHOCTH ¢
MOMOLIbI0 HHCTPYMEHTA TeCTHPOBAHHS M 0TiIaAKH Insomnia)

GET v localhost Send BN F2000KY 225ms 138

Bodyv  Authw uer fead Preview v

 Helo, world!

127.0.0.1 - - [16/Jan/2024 13:49:57] "GET Llo_world HTTP/1.1" 200 -
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

II. 3anyck BeG-NPUIOKEHHS] B KOHTeliHepe H30JJHPOBAHHO OT
OCHOBHOIi OIIePALHOHHON CHCTEMBbI

Il aru paGoTeI ¢ KOHTeliHEpOM
1. Cozoanue Dockerfile

RUN pip3 install -r requirements.tx

@ main.py

flask
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

2. Coopxa konmeiinepa

docker build . —t docker_server
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

3. 3anyck konmeitnepa

IIposepka cmamyca Konmeiinepa
docker ps
C:\Users\IMivasdocker ps

CONTAINER ID  IMAGE CONMAND (REATED STATUS PORTS
(dldca1468e docker_server  "python3 main.py" U6 seconds ago Up 44 seconds  0.0.9.0:5008->5008/tcp
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

IIpoBepka paGoTocHOCOOHOCTH BeO-NPUIOKEHHs B KOHTeiiHepe

GET ¥ localhost:5000/hello_world Send W - 225ms 138

Bodyv Adhw  Quey  Header Pevew v He

Cepeep pabomaem!

172.17.0.1 - - [16/Jan/2024 10:09:40] "GET /hello_world HTTP/1.1" 200 -

4. Yoanenue konmeiinepa
docker rm -f dd4dca51460e

C:\Users\IMivasdocker rm —f ddddca51u460e
Odca51460e

C:\Users\IMiva>docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
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MuxpocepBucHasi apxutekTypa. Konrelinepuzanus

0O6nayHas nnarcopma HI'TY Consn margopa HTY

Kake pecypcs MOk
OcHosHan sapada OBnayHoit nnaTdopMbl — 06ecneunTs ayAUTOPHbIE U BHEYAUTOPHbIE 3aHATHS nonyTs?
BUPTYanbHbIMU N2BOPATOPHAMI ANA PABOTSI CO CNeLUANU3NOBAHHSIM NPOTPaMMHbIM OBeCIedeHHeEM. Pecypes 8 paspadorke
Kak socnonsosarsca?
s vero coctout

Kakue pecypcb MOXHO Mony4uTs? cloud nsturu?

Textnieckan noaepkka

Wm oBecneuenmen. (Ansys, MATLAB,
MathCAD, SolidWorks u 4.
A BUpTyanbHbIli CepBep NPeACTaBNsAeT 13 CE0R

= floctyn k GitLab, Redmine, Moodle.

W30NMPOBaHHBI KOHTEHiHEP C OMepauVoHHO
CucTeMoii Ha KnacTepe BApTYanMzaL B

?
W3 yero cocTouT cloud.nstu.ru? obnauol nnaTgopme HITY.

TIPOTpaMHHo-aNNapaTH it KOMNEKC PACTONATaETCA B 3AaHIN HayHoit BHEUCTeK HITY n COCToNT 75

+ 14 cepsepos a 6ase Intel Xeon 1 AMD EPYC.
+ 856 BbMICITENsHYX MOTOKE;

+ 3,6 T8 onepaTaroli nawsTy;

+ 86 TB pacnpsAeneHHOrO XpaHNTWLA PaSHIHOli CKOPOCTH AOCTYNE;
+ 21 TB noxansHoro Xpawunya Ha SSD Avcrax

B KaHECTBe ONepalyAOHHBIX CHCTeM HCoMs3yioTca Centos Linux 7/8 u Microsoft Windows Server 2012R2/2016/2019. Knacep sipryanusayn
nocTpoe a Red Hat oVirt 43, koTopsit & caolo ovepeab ocHosaH a npoeiTe KVM
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IIporpammMHoe
o0ecnmeyeHue
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IIporpammHoe obecneueHne

CracpmuH Bragmvuip Muxaittosnd,

nmoueHt kad. Teoperndeckoii u npurIanHoii nHGopmarnku OIIMIT
Bemymuiit copynmnk LlenTpa HEGOPMATH3AIIN YHHBEPCHTETA
1-326, Stasyshin@ciu.nstu.ru

HITY | CracbiwmnH Nopran HETY HaTM
H3TU | Bnagumup Muxaitnosuu o

OBLUASI MHOOPMALMS cenTa - Apx C o

P e METOAUYECKUE YKa3aHUSA

Hanpasnens asinyckHsix
pasor

© Mporpammroe obecrieuenite. METORUMECKIE YKa3aHIS K BbINOHEHVIO NaBOPATOPHbIX PaBO
10 AvcunnnMHe «ApxuTeKTypa BC v NporpamMMHoe obecriederines

» Ynpasnenvie pecypcami 8
BbACAUTERSHBIX CHCTEMaX

» Texsionoryn 633 Rannsix
Crachiwm B.M. MpoeKTUPOBaNYE MHGOPMALVIOHHBIX CHCTEM 1 6a3

b il RaHHbix. YuebHoe nocobue. Hosocubmpck: Man-so HITY, 2012,
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Iporpammuoe o6ecneyenue (ITO) — 510 COBOKYITHOCTD BCeit
uH(bOPMALH, JAHHBIX U IIPOrPaMM, KOTOpble 00padaThIBaroTCs
KOMITBIOTEPHBIMU CHCTEMaMU

Iporpammuoe o6ecnedenue (ITO) — coboit b0 maHHBIE 15t
HCIIONB30BAHMS B IPYTUX NPOTPaMMax, MO0 aITOPHTM, peaTn30BaHHBINH
B BHJIE [IOCIIE0BATEIFHOCTH HHCTPYKIUIA UL TIPOIIeccopa

Iporpammuoe odecniedenne (I1O) — COBOKYMHOCTH pOrpaMm
00paboTKM HHPOPMALMHU U IPOTPAMMHBIX JOKYMEHTOB, HEOOXOMMBIX
Juts 9KcIuTyararun »Tux nporpamm (IOCT 19781-90)

ITo ciocody pacnpocTpaneHus:
v'Croboanoe IO (Freeware)

v Otkpsitoe ITO (Open source software)
v'3akpsitoe IO (Proprietary software)
v'Kommepueckoe ITO (Commercial Software)
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ITo Ha3HAYeHMIO:
v'CucTeMHOE MPOrpaMMHoe odecrevenne

OC, npaiiBeps! YCTPOICTB, YTHINTHI, IPOrPaMMHBIEC CPEJICTBA
3aluThl HHGOpManuu

v THCTPYMEHTA/IbHOE MPOrpamMMHoOe ofecnedenune
SDK, cpenpt pazpaborku, cpenctsa pazpadborku, CYB]

v TIpukiaaHoe NPOrpaMMuoe odecredenne

* opucHOE MporpaMmMHOE 0OECIIeCYCHHE;

* KOPIIOPAaTHBHBIC HH()OPMAIIMOHHBIC CHCTEMBI PA3INIHOTO
Ha3HA4YCHUS;

CHUCTEMBI IIPOCKTUPOBAHUSA IIPOU3BOACTBA,

* HaygHOE MPOrpaMMHOE 00ECIICUCHHE;

KJIMCHTBI IJIST JOCTYIIa K UHTCPHET-CEPBUCAM,

MYJIBTUMCIUS

TIIPOYNUC CUCTCMBI.
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Knaccupukarop nporpamMm 3J1eKTPOHHBIX BHIYHCIHTEIbHBIX

MAalIuH ¥ 623 TaHHBIX

01

BcerpoenHoe mporpaMMHoe obecriedeHIe

02

CucremMHoe IIpOorpaMMHO€ obecrieueHne

03

Cpeacra obecnieueHust ”HGOPMALUMOHHON 6E30MaCHOCTH

04

CpezcTBa pa3pabOTKH IPOrPaMMHOTO 00€CTICYeHHs

05

TIpukiasHOe MporpaMMHOe 0OecreueHHe

06

OducHbIC TPUITOKEHUS

07

JIuarBHCTHYECKOE TIPpOrpaMMHOE obecrieuenne

08

HpOMLIH.UIeHHOe TIIpOrpaMMHOC obecrieueHue

09

CpeI[CTBa YIIpaBJI€HHUS IPOLICCCaMH OpTraHu3aliin

10

CpeﬂCTBa aHalin3a JaHHBIX

1

Cpez{cma 06pa60ﬂ<1/1 1 BU3yaJIM3allul MacCHUBOB NaHHBIX

12

OTpacneBoe MPUKITaTHOE IPOrPpaMMHOE obecrieueHne
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Knaccupukarop nporpamMm 3J1eKTPOHHBIX BHIYHCIHTEIbHBIX
MAaIluH ¥ 6a3 JaHHbIX

01 |BcTpoennoe mporpamMmHoe obecneyeHne

02 |CucreMHOe porpaMMHoe oOecriedeHne

03 |Cpexcrsa obecrnedenus HHPOPMALMOHHOIT Ge30macHOCTH

04 |CpexctBa pa3pabOTKH HPOrPaMMHOTO 00€CIICUCHHs

05 |IIpuxiagHOE IPOrpaMMHOE 0OeCIIeueHIe

06 |OducHbIC TPUITOKEHUS

07 |JIuHrBHCTHYECKOE MPOTrpaMMHOE OOecIIedeHne

08 |IIpomblnuIeHHOE IPOrpaMMHOe obeciieueHne

09 |CpexctBa ynpaBiieHHs IPOIIECCaMU OpTaHU3aIuK

10 |CpencrBa aHanM3a JaHHBIX

11 |CpencrBa 06pabOTKH U BU3yaIU3allid MaCCUBOB JJAHHBIX

12 |OrpacieBoe NpHUKIagHOE IPOrpaMMHOE OOecriedeHne






 


 




   

