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1. HEJIX OCBOEHUA

1.1|enun 1 3a7auu TUCHUTUIMHBL: (OPMHUPOBAHKE TPEICTABICHHS O ClICHU(pUKE 00JAUHBIX U PACTIPEICICHHBIX BEIYHCICHUSX.
PaccMarpuBaeTcst yCTpOUCTBO IEHTPOB 00paOOTKH JaHHBIX, XapaKTEPUCTUKH M COCTABHBIC YaCTH OCHOBHBIX
HUH(PPACTPYKTYPHBIX CHCTEM. 3aTParuBarOTCs BOIPOCHI APXUTEKTYPBI MHOTOMPOLIECCOPHBIX CUCTEM M HEPAPXUH AMSTH B
COBPEMEHHBIX MHOTOTIPOIIECCOPHBIX CHCTEM. PaccMaTpHUBarOTCsl METOUKH XPAHEHHUsI OONBIIOT0 00beMa HHPOPMALIUK B
00IavHBIX M pacHpe/ICICHHBIX CHCTEMax. PaccMaTpiBalOTCsl METOBI Pa3BOPAYMBAHNS YACTHBIX 00JIaKOB M TPH/-CHCTEM.
ITpoBoauTcst BEIpaOOTKA HABBIKOB PabOTHI CO CIICHHATN3HPOBAHHBIM POrPaMMHBIM 00eCIICICHHEM JUTSl BUPTYaIU3aLUH 1
pa3BepThIBAHUS MPOCKTOB PACTIPE/ICICHHBIX BEIYMCICHHN.

1.2|OcobGeHHOCTD H3yUYeHUs: TUCUUIUIMHA HalpaBJIeHa Ha pa3BUTHE HABBIKOB Pa3BOPAUYMBAHUS IIPOCTHIX BAPHAHTOB OOJAYHBIX U
pacrpeiesIeHHbIX CUCTEM, YMEHHS apIYMEHTUPOBAHO  O0OOCHOBBIBAaTh TEXHUYECKUE TPEOOBAaHUS MTPU POCKTUPOBAHUU
00JIaKOB | pacrpene’eHHbIX rpua-cucteM. OBnaeHne NpueMaMy BUPTYaIH3alii U pa3BOPAYNBaHUS IPOSKTOB
pacripeieNIeHHbIX BBIYACICHUH.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOM ITPOT'PAMMBI

Buoxk OIT: |E1.B.,Z[B.02

2.1 TpeGoBanus K NpeABaApPHUTEJbHOI MOAT0TOBKe 00y4alo1erocs:

2.1.1 [AnropuTMu3zanus U IporpaMMHPOBaHUE

2.1.2 |HckyccTBEHHBIH HUHTEIUIEKT B 3aj]adaX paclio3HaBaHUsl 00pa3oB

2.1.3 |Metonpl aHanu3a 1 00pabOTKH €CTECTBEHHOTO SI3bIKa

2.1.4 |Metoapl MAIIMHHOTO OOyUYCHHS

2.15 [HayuHo-uccienoBaTenbcKas IPaKkTHKA

2.1.6 |TIpou3BojaCTBEHHAs MMPAKTHUKA

2.1.7 |CoBpeMeHHbIC HHTEIUICKTYaIbHbIC CETEBBIC CEPBUCHI

2.1.8 |BBenenue B UCKYCCTBEHHbIE HEHPOHHBIE CETH

2.1.9 |KBaHTOBBIE BEIYUCIECHHS

2.1.10 |KorHUTHBHBIN MMOAX0]] B pa3pabOTKe aITOPUTMOB H MOJIENICH CUCTEM HCKYCCTBEHHOTO MHTEIIIEKTa

2.1.11 |[IpaBoBbIe aCHEKTHI UCIOJIB30BAHMUS HCKYCCTBEHHOTO MHTEIUIEKTA

2.1.12 |Cucremsl xpaHeHHsI 1 00pabOTKH JaHHBIX

2.1.13 |CoBpeMeHHBIE HHCTpYMEHTANBHBIE cpencTBa pa3padorku [1O 1iist HCKYCCTBEHHOTO HHTEIJIEKTa

2.1.14 |CoBpeMeHHbIC TEXHOJIOTHH 3alIUThI HH)OPMAIHH

2.1.15 |CneurnaBsl MaTEMaTHKH

2.1.16 |VYnpaBieHHE 4eIOBEUYECKUMH PECYPCAMU B IPOEKTHOMN NEATEIbHOCTH

2.2 Jucnuninnel (MOIy/ 1) M NPAKTHKH, AJ151 KOTOPBIX OCBOEHHe JAHHOW AMCIMIIIMHBI (MOYJ/Is1) He00X0AMMO KaK
npeauiecTByiomee:

2.2.1 |Metoxsl HCKyCCTBEHHOTO UHTEIUIEKTA B POOOTOTEXHUIECKUX CUCTEMAX

2.2.2 |TloaroToBka K mpoLeaype 3allUThl U 3alUTa BHITYCKHON KBAJIM(UKAIIMOHHOW PabOThI

2.2.3 |TIpenauruioMHas IPaKTHKa

2.2.4 |®unocodus, METOAOIOTUS U COBPEMEHHBIE TPEH/Ibl HCKYCCTBEHHOTO UHTEIUIEKTA KaK HayKu

3. PE3YJIbTATBI OBYYEHMUS IO TUCHHUIIJIMHE, COOTHECEHHBIE C ®OPMUWPYEMbIMH
KOMIIETEHIIUSIMH

IIK-3: Cnioco0en o6ecneynBaTh OPraHN3alMOHHOE U TEXHOJI0THYecKoe o0ecneyeHne KOAMPOBaHHs HA SI3bIKAX
NpOrpaMMHPOBAaHNS B PAMKaX BbINOJHEHHUs PadoT U yIpaBJeHUI0 padoTaMH 10 CO3AaHUI0 (MOAN(DUKALMK) U
conposoxaenuio UC.

3HaTh:

MTK-3-31 ApXHTEKTYpY ¥ METO/IbI B3aUMOJICHCTBHS C MyOIMYHBIMU OOIaKaMH;
ApPXUTEKTYpY U OCHOBHBIE OCOOCHHOCTH PACIIPECICHHBIX CUCTEM, B TOM YHCJIE TPH-CHCTEM U TPUI-CUCTEM U3 MEPCOHATBHBIX
KOMITBIOTEPOB;

OIIK-3: Cnoco0eH npoeKTHPOBATH H pa3padaThIBaTh HAYKOEMKOe MPOrpaMMHOe o0ecriedeHue A1 aBTOMATU3AIUHM CUCTEM U
NPOILECCOB B YCJIOBUSAX HEONpPeaeJJeHHOCTH U AJIbTEPHATUBHBIX PellleHHi B paMKaX MeKIUCIHMIIIMHAPHBIX 00J1acTeil, a TaKkKe
pa3BuBaTh HHPOPMALHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHHU

3HaTh:

OI1K-3-31 YcTpoicTBO IEHTPOB 00paOOTKH JTaHHBIX;
OCHOBHBIE 0COOEHHOCTH MHOTOIPOLIECCOPHBIX CHUCTEM;
OCHOBHbIE OCOOCHHOCTH CETEBOT0 U PACIIPE/IEICHHOr0 XpaHeHUs HH(OpMALnK;




OIIK-1: Cnioco6en 06001aTh 1 KPUTHYECKH OLIEHMBATH ONBIT U Pe3yJIbTATHI HAYYHBIX HCCJIeJOBAHNI B 00J1aCTH NPUKJIATHOI
MaTeMaTHKH, HA OCHOBe 3HAHMIi (PyHIaMeHTAJILHBIX HAYK, B MEKAMCIUIIMHAPHBIX 00/1aCTAX

3HaTh:

OITK-1-31 Metoabl peanu3aiyy 3a1a4 JUisi NapaJjIeIbHBIX U PacIIpeIeICHHBIX BBIYUCIICHHIMA.

IIK-3: CniocoGen o0ecnieunBaTh OPraHU3alMOHHOE M TEXHOJIOTHYeCKoe o0ecrieyeHre KOAUPOBAaHUSI HA SI3bIKAX
NMpPOrpaMMHPOBAaHNS B PAMKAX BbINOJHEHHUs PadoT U yIpaBJeHUI0 padoTaMH 110 CO3AaHUI0 (MOAN(UKAINN) U
conpoBoxaenuio UC.

YMeTh:

ITK-3-Y1 OnpenensaTs ypoBEeHb COOTBETCTBHS  PEIIaeMOM BEIMUCIHTEIBHOM 3a1a41 U XapaKTePUCTHKAMU IPOSKTUPYEMO 00JIaqHO
HHPPACTPYKTYPOU;

OIIK-3: Cnoco0eH npoeKTUPOBATH 1 pa3padaThbIBATh HAYKOEMKOe MPOorpaMMHoe o0ecniedeHue AJisi aBTOMATH3aAIMU CHCTEM H
MPOIECCOB B YCJIOBUSAX HEONMPeaeJeHHOCTH U AJIbTEPHATUBHBIX PellIeHHI B paMKaX MeKIUCIHMIIIMHAPHBIX 00J1acTeil, a TaKKe
pa3BHBaTh HHYOPMALMOHHO-KOMMYHHKAIUOHHBIE TEXHOJIOTHI

YMeTh:

OIIK-3-Y1 [IpoekTHpOoBaTh CXeMbI XpaHEHUsI MH()OPMAIMHY NPH PEIICHAN MPUKIATHON 38]a4K Ha Paclpe/IelIeHHbIX CHCTEMaxX U
00J1a4HBIX HH(PpACTPYKTYpax
IIpoeKkTHPOBaTh CETH Mepeaadn JaHHBIX IS Pa3BOPAUYUBAEMbBIX 00JIaYHBIX HHPPACTPYKTYP

OIIK-1: CnocoGen 06001aTh 1 KPUTHYECKH OLIEHNUBATH ONBIT M Pe3yJIbTAThI HAYYHBIX HCCIeJOBAHNI B 00J1aCTH NMPUKJIATHOMI
MaTeMaTHKH, HA OCHOBE 3HAHMii ()YyHIaMEeHTAJIBLHBIX HAYK, B MEKIMCIUIIIMHAPHBIX 00J1aCTAX

YMeThb:

OIIK-1-Y1 Pa3zpabaTsiBaTh NporpaMMHOE 0OecIieueH e s MapauIeNIbHBIX U PACTIPEICICHHBIX BEIUUCIICHHH.

MK-3: Cnoco0en o6ecneynBaTh OPraHU3alHOHHOE U TEXHOJIOTHYECKOe o0eceyeHne KOIHMPOBAHUS HA SI3bIKAX
NMPOrpaMMHUPOBAHNS B PAMKAaX BBHINOJHEHHUsI padoT U yNpaBJIeHUI0 padoTaMu M0 cO3AaHNI0 (MOAUPUKAIUH) U
conpoBoxaenuio UC.

Baagern:

ITK-3-B1 OcHoBamM# NpOEKTHPOBaHKS 00JIaYHBIX HHYPACTPYKTYD;

OIIK-3: Cnoco0eH mpoeKTHPOBATH  Pa3padaThbIBaTh HAYKOEMKOe MPOrPaMMHOe o0ecniedeHne AJ1si aBTOMATH3alHU CHCTEM H
NPOIECCOB B YCJIOBUSIX HEONMPeAeJeHHOCTH U AJIbTEPHATHUBHBIX PEllIeHUH B paMKaX MeKIUCHMIIJIMHAPHBIX 00J1acTeii, a TaKkKe
pa3BHBaTh HHYOPMALMOHHO-KOMMYHHKALMOHHBIE TEXHOJIOTHH

Baanern:

OIIK-3-B1 MeTonamu MpoeKTHPOBaHNUS JTOKAIBHEIX U KOPIIOPATHBHEIX CeTel;
Mertonamu MpoeKTHPOBaHUS cucTeM XxpaHeHus JaHHbIX B [{O/] u 061auHbIX HHPPACTPYyKTypax;

OIIK-1: Cnioco6en 06001aTh 1 KPUTHYECKH OLIEHUBATDH OMBIT M Pe3yJIbTAThl HAYYHBIX HCCJIET0BAHUI B 00J1aCTH MPUKJIATHOI
MaTeMaTHKH, HA OCHOBE 3HAHMIi (PyHIAMEHTAJILHBIX HAYK, B MEKIMCIUIIIMHAPHBIX 00J1aCTAX

Baanern:

OIIK-1-B1 Metonamu pa3paboTKu MpOrpaMMHOTO oOecrieueHus uist paboThl B paMKax MHOTOIIPOIIECCOPHBIX BEIYHCIUTEIEHBIX
CHCTEM U PACTIPENETICHHBIX CUCTEM.

4. CTPYKTYPA U COJAEP)KAHUE

Kon |HaumenoBanme pasneoB u| Cemectp | Hacos | @opmupyemslie [JIutepatypa u| llpumeuyanue | KM | Boimon
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHIMKATOPBI | 3JI. pecypchbl sieMble
KOMIIeTeH I i padoThI

Pazgen 1. KopnoparuBHbie
ceTn




1.1 1. Dranonnas mozens OSI/ISO. IMK-3-31 IK-3- |J11.6 JI1.8J12.1| CryneHTs KM1 P1
7 ypoBueii mozenu. O630p VY1 IIK-3-B1 J12.2 JIOJDKHBI 3HATH
OCHOBHBIX TIPOTOKOJIOB Ha OIIK-3-31 OIIK| 313233 OCHOBBI
Ka)XJIOM YpPOBHE. -3-V1 OIIK-3- MOCTPOCHUS U
2. Anpecanus IPv4, B1 OIIK-1-31 (YHKIMOHUPO
0COOEHHOCTH HCTIOJIB30BAHMSI. OIIK-1-V1 Banus IP-
Buns! anpecos. Jlnanazonst OIIK-1-Bl1 ceTen
CrenMalIbHBIX aapecoB IPV4.

3. YerpoiicTBa 1S HOCTPOSHUS
JIOKaJIbHBIX CETeH.

4. CxeMbl TIOKaJIbHBIX ceTel L1,
L2.

/J1ex/

1.2 5. Opranusanus JIOKaJbHBIX ITK-3-31 ITK-3- [JI1.6 J11.8J12.1 KM1 P1
ceTei. VY1 IIK-3-B1 2.2
6. ABTOHOMHBIE CUCTEMBI. OIIK-3-31 OIIK| 313233
Bunsr AC. -3-¥Y1 OIIK-3-

7. Cratudeckas u B1 OIIK-1-31
IMHAMHAYECKas OIIK-1-V1
MapuIpyTH3aLHs. OIIK-1-B1
8. Cxembl

TEJIEKOMMYHUKAIIMOHHBIX

cereif L3.

9. NAT.

10. WiFi rpynna crannapTos

OecrpoBOHON TIepeaun

na"HbIX. /JIex/

1.3 |JIP1. IToctpoeHue cxem MK-3-31 IIK-3- [JI1.6 JI1.8J13.1
TEJIEKOMMYHHUKALMOHHBIX V1IIK-3-Bl 213233
cereii L1, L2, L3. /TIp/ OIIK-3-31 OIIK

-3-¥Y1 OIIK-3-
B1 OIIK-1-31
OIIK-1-Y1
OIIK-1-B1

1.4 |JIP2. IlepBoHavansHas 1 IK-3-31 IK-3- [JI1.6 JI1.8J13.1
paclIMpeHHas: HaCTPOHKa V1 IIK-3-B1 313233
WiFi-mapmpyruzatopa. /T1p/ OIIK-3-31 OIIK

-3-¥Y1 OIIK-3-
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1

1.5 |M3ydenue npoeKTUpPOBAHUS MK-3-31 [IK-3-| JI1.6 JI1.8 KM1 P1

JIBC u nocrpoenus cxem L1, V1 IIK-3-B1 €]
L2, L3. OIIK-3-31 OITK
Hacrpoiika WiFi- -3-Y1 OIIK-3-
Mmappytuszaropa. /Cp/ B1 OIIK-1-31

OIIK-1-V1
OIIK-1-B1

Pa3znen 2.
MHoronpoueccopHbie
BBIYHC/IHTE/IbHbIEC CHCTEMbI




2.1

1. OcHOBHBIE OIIpe/IeIeHHS.
MBC, cynepkomnbioTep,
o0nako, KiacTep, rpuj-
cucrema, HPC(eng) u mp.

2. Knaccuduxaunu
APXHUTEKTYP BBIUUCIUTEIBHBIX
CHCTEM.

3. Apxutektypst MBC.

4. OcoOEHHOCTU OpraHU3aUU
MIaMSTH B COBPEMEHHBIX
MEPCOHATBHBIX KOMITBIOTEPAX U
MBC. Paznmuunbie BUIBI
namsaTH. MepapXus mamsrTy.

5. 'paduyeckue yCKOPHUTEINH.
Oco0OeHHOCTH OpraHu3aluu
MIAMSTH ¥ BEIYHCIICHHH.

6. Apxurekrypa MIC.
OCco0OCHHOCTH OpraHU3aIH
TIAMSTH ¥ BEIYHCIICHHH.

7. Tononoruu cereii MBC.
Cdepbl mpuMeHEeHUS.
CaoiicTBa. XapaKTEePUCTHUKH.
8. CrocoOBI OIIeHKH
npousBourensHoctd MBC.
Mertonsr onienkn. Busr
oneHok. IIpuHnumne!
(dopmuposanus top 500 u
JPYTUX PEHTHUHTOB.

9. Hane)XHOCTb,
0TKa30yCTOHYUBOCTD U JAPYTHE
xapakrepuctukan MBC.
TpeboBaHHs K KOMIIOHEHTaM
MBC.

/JTex/

ITK-3-31 TIK-3-
V1 IIK-3-B1
OIIK-3-31 OIIK
-3-Y1 OIIK-3-
Bl

JI1.2 J11.7J13.1
Ol

KMm2

P1

2.2

JIP 3. Ananu3 apXuTeKTyp u
OCHOBHBIX XapaKTE€PUCTUK
CYNEePKOMITBIOTEPOB H3
aKTyaJbHOrO crucka top- 500
Mp/

MK-3-31 TIK-3-
V1IIK-3-B1
OIIK-3-31 OIIK
-3-V1 OIIK-3-
B1

JI1.2 J11.7]12.1
JI2.2J13.1
Ol

2.3

CamocTrosATenbHOE H3yUeHHE
MaTepHaioB Jekiuu. Uzyuenue
aKTyallbHbIX PEUTHHIOB
cynepkominbroTepos. [louck u
aHanu3 uHpopMaluu oo
YCTpOMCTBE U
XapaKTepHCTHKAX
COBPEMEHHBIX
cynepkoMmnbioTepos. /Cp/

10

MK-3-31 TIK-3-
V1IIK-3-B1
OIIK-3-31 OIIK
-3-V1 OIIK-3-
B1

JI1.2 J11.7J13.1
€]

KMm2

P1

Pasnen 3. YcerpoiicTBo
HEeHTPa 00pabdoTKU JaHHBIX




3.1 1. Paznuunble knaccupukanun OIIK-3-31 OIIK | JI1.2J12.1J13.1 KM3 P2
LOA. -3-V1 OIIK-3- 313233
2. NudpacTpykrypa. B1 IIK-3-31 TIK
OCHOBHBIE COCTABIIAIOIINE U HX -3-V1 IIK-3-B1
XapaKTEPUCTUKU. OIIK-1-31 OIIK
3. UudpacTpyKTypHBIC -1-V1 OIIK-1-
nojcucremsl. Cucrema B1
pesepBHoro nutanus. Cucrema
OXJTKICHHSI.

4. Cuctema XpaHEHHS
uH(popMaIHH.

5. Bayrpennne
TEJICKOMMYHUKAIIMOHHBIE CETH.
AKTHBHOE 000py/IOBaHUE U
KaOeJbHbBIC CHCTEMBI.

/JTex/

3.2 |CamocrosTenpHOE U3yYeHHe MK-3-31 TIK-3- | JI1.2J12.1J13.1 KM3 P2

MaTepHaioB Jekiun. /Cp/ V1 IIK-3-B1 219253
OIIK-3-31 OTIK
-3-V1 OIIK-3-
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1
Pazgen 4. CereBoe n
pacnpeneieHHOe XpaHeHHe
uHpoOpManHH

4.1 1. RAID-maccuBsl. bazoBbie u [K-3-31 TIK-3- JI1.2J11.3 KM3 P2
KOMOWHHPOBAHHEIE BHUIBI. VY1 TIIK-3-B1 JI1.4J12.1
OCOOCHHOCTH UCTIOIb30BaHHS. OIIK-3-31 OIIK| 313233
2. CeTreBble XpaHUIHIIIA -3-V1 OIIK-3-
uHpopmaiun. Kirouesbie B1 OIIK-1-31
0Cc00EHHOCTH 000PYAOBAHHSI. OIlK-1-Y1
3. CereBble (haitioBbie OIIK-1-B1
cuctembl. Bunabl. OcoOeHHOCTH,

MPUMEPHI UCTIOIb30BaHUSL.
4. PezepBHOE KONMPOBAHHE.
TpuHIMTIBL, 0COOEHHOCTH
peanuzanuu.

/JTex/

4.2  |CamocTosTenbHOE U3YUCHHE MK-3-31 [IK-3- | JI1.2 J11.3 KM3 P2
MaTepHaIoB JIEKLUH. V1IIK-3-B1 JI1.4J12.1
RAID-maccussr. OIIK-3-31 OIIK| 313233
CeteBas (aiinoBas cuctema -3-V1 OIIK-3-

LUSTRE. Oco6enHoctn B1 OIIK-1-31
peann3anyu 1 UCII0JIb30BaHUS. OIlK-1-V1
/Cp/ OIIK-1-B1

Pa3nen 5. Bupryanuzanus n
00J1a4HbIe HHPPACTPYKTYPHI




5.1

1. BupTyanu3zaius OCHOBHbIC
CXEMBI UCTIONb30BaHUS.

2. OCHOBHBIE IOCTOWHCTBA
TEXHOJIOTHH BUPTYaJIH3aIHH.
3. Onpenenenne obnaka.
O06s13aTesbHbBIC CBOWCTBA
obmaka.

4. Bunpl 065akoB (Mojaenu
pa3BepTHIBAHHUSA).

5. Mopenu o0cmyXKUBaHUS
(ocHOBHBIE U
JIOTIOJTHUTEIIbHBIE).

6. OCHOBHBIE KPYITHBIE
MIOCTABIIMKH O0JIAUHBIX YCIYT
(Google, Amazon, MS).
HUcropus u mpeAnocsuIKu
MOCTPOCHHUS MyOIHIHBIX
0051ak0B. OcoOeHHOCTH
MIPEIOCTABIICHUS YCIIYT.

7. High availability cloud.
OCHOBHBIE OTJIHYHS OT
00bryHOTO 06NaKa. OCHOBHbBIE
0COOEHHOCTH pa3BOpPadNBAHUS
1 QYHKIIMOHUPOBAHHSI

/Jex/

OIIK-3-31 OIIK
-3-Y1 OIIK-3-
B1 OIIK-1-31

OIIK-1-Y1
OIIK-1-B1

JI1.1J11.3
J11.4 J11.5
J1.7J12.1 J12.2
J12.3J13.1
213233
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5.2

JIP 4. Pa3BopaunBanue
BUPTYaJIBHBIX MAIIHH C
nomorieio VirtualBox.

JIP 5. IIpoextupoBanue u
OpraHM3aIys CeTH AJL
y4eOHO#t 001auHOMH
nHQPACTPYKTYPHI

JIP 6. IIpoextupoBanue u
peanu3anus XpaHeHHUs JaHHBIX
B 00NayHOi MHAPACTPYKTYpe
JIP 7. Pa3BopauuBaHue
yueOHO#t 001a4HOH
UHPPACTPYKTYpHI HA OCHOBE
runepBrzopa Xen

JIP 8. Pa3BopauuBanue
BUPTYaAJIBHBIX MAIIFH B
yueOHOM 00a4yHO
nH}pacTPyKType Ha OCHOBE
runepsuzopa Xen

JIP 9. Co3nmanue BUPTyaIbHBIX
ceTel BHYTpH 00JIauHOM
UHQPACTPYKTYPHI

JIP 10. Pe3epBHOE
KONUPOBaHHE B 001a4HOMH
HHPPaACTPYKType

Mp/

14

OIIK-3-31 OIIK
-3-V1 OIIK-3-
B1 OIIK-1-31

OIIK-1-V1
OIIK-1-B1

JI1.3711.4
JI1.5J12.1 J12.2
J12.3J13.1
015233

5.3

W3yueHne pa3ayHbIX THIIOB
BUPTYyaJIM3allHU.

Uzygenue 11O VirtualBox.
Wzyuenue runepsuzopa Xen.
W3y4enne myOIM4IHBIX
0011aK0B Ha IpuMepe 00JIaKoB
Google, Amazon SherCloud,
Yandex. /Cp/

25

OIIK-3-31 OIIK
-3-Y1 OIIK-3-
B1 OIIK-1-31

OIIK-1-V1
OIIK-1-B1

JI1.3 J11.4
JI1.5J12.1
JI2.3J13.1
213233
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Pa3gen 6. I'pua-cucremsl




6.1

1. I'pun-cucremsl. Bugpl.
OcobenHoCTH
(hyHKLIMOHUPOBAHUS 1
OTPaHMYEHHUS IS PACUETHBIX
3a/au.

2. Onucanue TUIa pacueTHBIX
3aj1a4 s TPUI-CUCTEM.

3. I'pun-cucremsl u3
MEPCOHAIBHBIX YCTPOMCTB.
Apxutektypa 1 0COOEHHOCTH
(hyHKLIIMOHUPOBAHUSI.

4. Inarpopmsl (ITO) anst
OpraHu3allu IPUI-CUCTEM.
5. JIoOpoBOJIbHBIC

pacripeICJICHHBIC BBIYNUCIICHUS.

OrneHKa COBpEMEHHOTO
COCTOSIHUS U BBIYUCIIUTEIbHON
MOIIIHOCTH. JIONOTHUTENbHEIE
OTPaHMYEHHUS JUTS PACUETHBIX
3ajad.

/JTex/

OIIK-3-31 OIIK
-3-Y1 OIIK-3-
B1 OIIK-1-31

OIIK-1-V1
OIIK-1-B1

J1.7J12.1 J12.2
J12.3J13.1
2233
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6.2

JIP 11. Opranuzanus
BBIYUCIICHUH B paMKax Ipuj-
CHCTEMBI U3 MIEPCOHATBHBIX
KOMITbIOTEPOB.

JIP 12. Ucnonp3oBanue
o0J1auHOIl HHPPACTPYKTYPHI
JUISL OpraHU3aliH CEerMEHTa
IPUI-CUCTEMBI

Mp/

OIIK-3-31 OIIK
-3-¥1 OIIK-3-
B1 OINK-1-31

OIIK-1-V1
OIIK-1-B1

J1.7J712.1 J12.2
J12.3]13.1
9293

6.3

CamocTosTeNnbHOe H3y4eHUe
MaTepUaIOB JEKIUH.
M3y4deHne KIMEHTCKOMN YacTu
T10 BOINC.

N3yuenune ocodbeHHOCTEH
JI0OPOBOJIBHBIX

pacrpeaciIiCHHbIX BBIYMCIICHUH.

/Cp/

24

OIIK-3-31 OIIK
-3-¥1 OIIK-3-
B1 OIIK-1-31

OIIK-1-V1
OIIK-1-B1

JI1.5 J11.7J12.1
JI2.2 J12.3J13.1
9293
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5. ®OHJ OHEHOYHBIX MATEPUAJIOB

5.1. KontpouibHbie MeponpusiTusi (KOHTPOJIbHAsSI pa0d0oTa, TeCT, KOJUIOKBHYM, 3K3aMeH H T.II), BOMPOCHI VIS CAMOCTOSITeIbHOM

NMOATr0OTOBKH

Kon
KM

KonTponsHoe
MEpONpUsITUE

IIpoBepsiembie
HWHAUKATOPHI
KOMIIETEHIIUHA

BOHpOCBI JJI1 IOAIOTOBKHU
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Tecr 1.
TenexoMMyHHUKAIOH
HBIE CETH

ITK-3-31;I1K-3-
B1;IIK-3-Y1;0I1K-3-
V1;0I1K-3-31;0I1K-
3-B1

1. IP v6. HoBoBBeieH M.

2. IP-anmpecanus. Bunbt anpecos. KnaccoBas u GeckiaccoBas
azipecanusl.

3. VLAN. CpoiicTBa, 0COOCHHOCTH, IPUMEPHI PEATU3AIHH.

4. VPN. CpoiicTBa, 0COOEHHOCTH, IPUMEPHI pealIU3alu.

5. Wi-Fi. Ilpenmymiectsa 1 HegoctaTki. OCOOEHHOCTH UCIIOIB30BAHMS.
6. ABToHOMHEBIE cucTeMbl. Bunpl AC.

7. Anpecanust IPv4, ocoOeHHOCTH HCTIONB30BaHuUs. JlHana3oHsbl
CIeLHaNbHbIX aj1pecoB |Pv4.

8. Buasl TeneKOMMyHHKAIIMOHHBIX YCTPOICTB yist moctpoenus JIBC.
IMpunnune! nocrpoenust JIBC opranuzanuu.

9. Bunbl TeIeKOMMYHHUKAITHOHHBIX YCTPOUCTB 171 mocTpoenwust JIBC.
[TpUHIUITEI TOCTPOSHHUS KOPIOPATHBHOM CETH.

10. I'pynma cranmaptoB Wi-Fi. XapakTepuCTHKH CTaHIAPTOB.
[MpuHimmel mocrpoeHus cetu Ha 6aze Wi-Fi.

11. KananeHusiii ypoBeHb. OCHOBHBIC ()YHKIIUH, TPOTOKOJIBL.

12. Mapuipyruzanus. Onpenenenne. OCHOBHBIE IPUHLUIIBI U
(yHKINH.

13. Mapmpyruzanus. Pasznuunbie kinaccuduKau mpoTOKOJIOB
MapuIpyTU3aHN

14. TIpotoxon DNS u cucTeMa TOMEHHBIX UMEH.

15. TIpotokon HTTP.

16. Paznuunblie Kiaccu(UKAIMK TPOTOKOJIOB MapIIPYTH3AIIUH.

17. CereBoii ypoBeHb. OCHOBHbIE (HYHKIIUH, IPOTOKOJIBI

18. Ciiyx661 DHCP, ICMP.

19. Crangmapr Ethernet u ero passurue.

20. TomoIoruHy JIOKATBHBIX, KOPIIOPATUBHBIX U INTOOATBHBIX CETEH.
21. VLAN. CueHapuu IpUMEHEHHUS.

KM2

Tecrt 2.
MHoronpoueccopHsl €
BBIYHCIIUTENbHBIE
CHUCTEMBbI

IK-3-31;I1K-3-
Y 1;IIK-3-B1;0IIK-3-
31

1. Ocnogueie onpenenenus. MBC. CynepkoMIiboTep, 0011aKo,
Kiactep, rpua-cucrema, HPC(eng) u np.

2. Knaccudukayy apXuTeKTyp BEIYUCIHTENBHBIX CHCTEM.
Knaccudpukauun ®nunna, Banra-bpurrca, ®enra, lllopa, Xenanepa,
XokaH, CKUIIITMKOPHA.

3. Apxurektypst SMP, MPP.

4. Apxurektypst NUMA, PVP.

5. KnacrepHas apxurexrypa. OcodeHHoctu npumenenus. Kiacrep
tuna Beowulf.

6. Oco0EHHOCTH OpraHU3aIUY TaMATH B COBPEMEHHBIX NI€PCOHATBHBIX
koMmmeiorepax 1 MBC. Paznuuansie Buap! namsitu. Mepapxus namsTa.
7. MexaHu3MBbI U aIrOpUTMBI o0ecnedeHust korepentHocty B MBC.

8. Pazimmunsie apxurektypsl MBC 1o tumy pocrymna k mamsita. (UMA.
NUMA, NORMA ¥ t.1.) Knaccudpukanus apxurextyp. O0uias cxema.
9. I'padmueckue yckopurenn. OcOOEHHOCTH OpraHU3aIHU MAMSTH U
BBIYUCIICHHH .

10. Apxutekrypa MIC. Oco6eHHOCTH OpraHU3alMy TAMSTH U
BBIYUCIICHHH .

11. Tomonornu cereit MBC. Coepsl npumenenns. CBoicTBa.
XapaKTepUCTUKH.

12. Crioco6st1 orieHku npousBoautenbHocTh MBC. MeToabl OlIeHKH.
Buns! onenok. [puniunst popmuposanus top500 u aqpyrux
pENTHHTOB.

13. HagexHOCTb, OTKA30yCTOMYMBOCTD U IPYTUE XapaKTePUCTUKU
MBC. Tpe6oBanus k komnonentaM MBC. 3akon Amuana.
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Tect 3. YcrpoiicTBo
1eHTpa 00paboTku
JIAHHBIX ¥ XpPaHCHUE
HHPOpMAIIH

OIIK-3-31;0IIK-3-
V1;0I1K-3-B1;I1K-3-
31;1IK-3-Y I;I1K-3- Bl

1. Paznnuneie knaccuduxanuu O/,

2. [IpenocTaBnsieMbie yCIyTH.

3. Bunsl BeruncauTenbHbIX pecypcoB B IO/,

4. Oprann3anys paciooKeHNs BEIYUCIUTENbHBIX pecypcoB B LIO/I.
5. Nudpacrpykryphsie cuctemsl LIO/l. OCHOBHBIE CUCTEMBI U HX
XapaKTEePUCTUKH.

6. Nudpactpykrypa LIO/]. Cucrema pe3epBHOTO NUTaHUSI.

7. Nadpacrpykrypa IO, Cucrema oxnaxacHus.

8. Nudpacrpyxrypa LIOJ. Cucremsl Ge30macHoCTH.

9. Nudpactpykrypa. BHyTpeHHHE TEIEKOMMyHUKAIIIOHHBIEC CETH.

10. Uadpactpykrypa. AKTHBHOE 000pY/I0BaHKE U KaOeIbHbIE CUCTEMBI.
11. RAID-maccuBsl. ba3oBrie BUabL.

12. RAID-maccuBbl. OcOOEHHOCTH UCTIOb30BaHUs 0a30BBIX BUJIOB.
13. RAID-maccuBbl. KoMOMHUpPOBaHHBIC BUJIBL.

14. OcoGeHHOCTH HCIIOIb30BaHKUI KOMOMHUPOBaHHbBIX BUoB  RAID-
maccuBoB B [1O/I.

15. CereBble XxpaHuuIa HHGOpMALUH.

16. KittoueBbie 0COOCHHOCTH MCIIOB30BAHUS CETEBBIX XPAHMIIHII]
HHPOPMAITHH.

17. Cetessle (aiinossie cucteMbl. Bugsl. OcoO€HHOCTH, IPUMEPHI
WCTIOIb30BaAHUSL.

18. Cerenas ¢aitnosas cucrema LUSTRE. Apxurekrypa.

19. Cerenas (aiinoBas cucrema LUSTRE. OcobeHHocTH peanu3anuu 1
UCTIOJIb30BaHHUS.

20. Pe3epBHOE KOmHMpOBaHKe. [[pHHIIUITBI, 0COOCHHOCTH Pean3alliHm.

KM4

Tect 4. Obnaka

TIK-3-B1;[IK-3-
V1;TIK-3-31;011K-3-
31;01IK-3-Y 1;0IIK-
3-B1;0I1K-1-
31;0IK-1-Y 1;0IK-
1-B1

1. Onpenenenue obnaka. O0s3aTeNbHBIC CBOWCTBA 00JIaKa.

2. Buppl 0061aKkoB (Mo1eNy pa3BepThIBAHUS).

3. Mogenu o6ciykuBaHus (OCHOBHBIE U JIOTIOJIHUTEIIBHEIE).

4. OCHOBHBIE JOCTOMHCTBA TEXHOJIOTMU BUPTYyaINu3alluy.

5. TexHOJIOTHU BUpTYyanu3anuy. Bupryanusamus cepBepoB (IoIHas
BUPTYaIU3aLus)

6. TexHOMOTHH BUPTYyaIH3aluy. Bupryanmusanus cepBepoB
(mapaBUpTYyaIU3aLys)

7. TexHONOTHH BUPTyaIH3alii. Bupryanusanus Ha ypoBHE
OIIEPAIIMOHHBIX CUCTEM.

8. TexHOJIOTHHU BUPTYyaIU3aluy. BupTyanuzaims npuioxkeHni u
MIPEJCTaBIECHUM.

9. High availability cloud. OcHoBHBIE OTIIMYHS OT OOBIIHOTO OOTaKa.
10. Mcropus ¥ IPeaNOChUIKH HOCTPOCHUS yOIHMYHBIX 00IaKOB.
OCoOEHHOCTH TIPEIOCTABICHHS YCITYT.

11. OcHOBHBIE KPYIHBIE MOCTABIIMKN 00MadHbIX yeiyr (Google,
Amazon, Sdunekc, MS).

12. Cnoco0sl oprau3anuy MyoIMYHOro 00JaKa.

13. Pacyer 3arpaT Ha oOJlauHbIe pecypchl Ha mpumepe MS Azure.
14. Onucanue u cienu@UKaLns CTaHAAPTHBIX Y3JI0B.

15. PaciipocTpaHeHHbIE CLIEHAPUH 3aIlyCKa U PadOTHI ¢ MyOINIHBIMU
oOakaMu

16. OcoOCHHOCTH MPEJOCTABICHUS YCIYT Yy KPYIHBIX ITyOIUYHBIX
00J1aKOB.

17. OcoGennoctu padotel ¢ MS Azure.

18. OcobennocTu paboTsl ¢ Aunekc.O6mako.
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Tect 5.
Pacnpenenennsie
BBIYUCIIUTEIIbHBIC
CHCTEMBI

OIIK-1-B1;0IIK-1-
V¥1;0I1K-1-31;0I1K-
3-B1;0IIK-3-
V1;0I1K-3-31

1. PacnipeenieHHble cucteMbl. Bubl.

2. Pacnipenenennbie cucteMbl. OcOOEHHOCTH (YHKIIMOHUPOBAHUS H
OrpaHUYCHMS JJIS1 pACUETHBIX 3a/1ay.

3. Inatdopmst (ITO) 11 opraHU3aIMU TPUL-CUCTEM.

4. OnucaHue TUIA PacueTHBIX 3314 JUISl TPUI-CUCTEM.

5. ApXuTeKTypa rpua-CUCTEM U3 MIEPCOHAITBHBIX KOMIIBIOTEPOB.

6. OcobeHHoCTH (H)YHKIIMOHUPOBAHUS TPHUJI-CUCTEM U3 TIEPCOHAIBHBIX
KOMITBIOTEPOB.

7. OcobeHHoCTH (HYHKIIMOHUPOBAHUS TPUJI-CUCTEM U3 TIEPCOHAIIBHBIX
YCTPOMCTB.

8. JloOpoBosbHBIE pacnpeieneHHble BerancieHus. Ouenka
COBPEMEHHOTO COCTOSIHUS M BEIYMCIUTETHHONH MOLITHOCTH.

9. loOpoBoJIbHBIE pacipeielIeHHbIe BEIYUCICHUS. JIONOTHUTENBHBIE
OTpaHMYEHHMS TS PaCUETHBIX 3aad.

10. IoGpoBobHBIE pacrpeienieHHbIe BoiucieHus. IHTeHCHBHBIE
CIOCOOBI ¥ METOIbI YBEINIECHHS TPONU3BOIUTENHHOCTH IyOIMIHON
TPUJL -CUCTEMBI.

11. JoO6poBoIIbHBIE paclpe/ie/iCHHbIC BEIYUCICHUS. DKCTCHCHBHBIC
CIIOCOOBI ¥ METOIBI YBEIMIECHHS IPON3BOAUTENHHOCTH YOIHIHON
TPUJL -CUCTEMBI.

12. loO6poBoIBHBIE paciipe/ieieHHbIe BeraucaeHus. CHcTeMbl
HaAYUCIIeHHUs O0aIoB.

5.2. Ilepeue

Hb padoT, BeinoJHsAeMbIX o qucuumiune (Kypcosas padora, Kypcosoii npoekt, PI'P, Pedepat, JIP, [1P u 1.11.)

Kon
paboThI

Ha3zBanue
paboThI

IIposepsiemble
UHJIHKATOPbI
KOMIIETEHIIMI

Conepxanue padboThI
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Jlab6opaTopHas pabora
1

ITK-3-31;11K-3-
V1;1IK-3-B1;0I1K-3-
31;0I1K-3-Y1;0I1K-
3-B1

Jns xaxgoi noarpymmst u3 pedtrara TOPS500 wm TOPS50 CHI B3sTh 2
cynepkommnbrorepa (1 ¢ apxurekrypoit MPP u 1 ¢ apxurektypoit
Cluster)

[To kaxoMy CyNepKOMIBIOTEPY ClIeNIaTh MIPE3EHTALUIO M BUICOA0KIA
(1e MeHee 15 conepKaTenbHBIX CIAH/IOB).

Hpe3eHTau1/I$1 JOJDKHas COACPIKaTh:

OO61ryro nHpOpMaIHIO (IPOU3BOUTEIBHOCTE, MECTO YCTAaHOBKH,
MIPOU3BOIUTEIb, BIIaAENeI U JIp.)

IMpuHaAISKHOCTH K KITacCaM MO PAa3IMYHBIM Kiaccudukamusam (>5
Pa3IMYHBIX KiaccH(uKammii) (cM. ekiuio 1)

IToapoOHbIe XapaKTEePUCTHKU BHIYUCIUTEIBHBIX Y3JI0B M BEIYUCIHTENICH
(CPU/GPU)

IToxpoOGHOCTH IO CeTSIM, CHCTEMaM XpaHeHUs! HHOPMAIHU 1
OPTaHM3AIMY MAIIHHOTO 3aJ1a (HE0OXO0IUMBI CXEMBI U JPYyTroit
rpaduueckuil MaTepuan)

VYdacTrie 1 MECTO B peiiTuHrax cynepkominiotepos (top500, green500,
hpcg500)

IMoapoOHOCTH IO HHPPACTPYKTYpE: XapaKTEPUCTHKA MOIXOISIIHX
TEJICKOM. KaHAJIOB, OXJIXKACHHE, SJHEProodecneyeHue.

Pemaemble Ha JAHHOM CYNIEPKOMITBIOTEPE MPHUKIIATHBIE 33/1a91

Ecnn nabOpMaIyy o BEIOPaHHOMY CYIIEpPKOMITBIOTEPY HEJOCTaTOYHO
— BeIOCpUTE APYTOM.

YV Kax/10# MOATPYIIIIBI TOJDKEH OBITh YHUKAJIBHBIN CYIIEpKOMITBIOTED (HE
JIOJDKHO OBITH TIOBTOPEHUH).

CynepKOMIbIOTEPHI U3 JICKIMK 2 OpaTh HE HAJIO.

B pesynbrare BrinogHeHUs 1a00paTOPHOH pabOTHl HY’KHO HOATOTOBHUTH
u 3arpy3uTh B LMS (Juist kax1oro cynepkoMIbpoTepa):

1. [Ipe3enTanmto (He MeHee 15 conepKaTeNbHBIX CIANHIOB)

2. Buneo ponmuk  ~10 MUHYT ¢ TOKJIAZIOM IO TIPEe3eHTANNU (BUACOPSIIT -
CJTaii/1bl ITPE3CHTALINH )

B city4ae oTCYTCTBUSI UM HEIOCTATOYHOTO PACKPBITUS XOTS ObI OIHOTO
U3 7 MyHKTOB COJIEPKAaHUS MPE3CHTAIIMU HY)KHO OYZET JOIOJHUTD
NPE3EHTALMIO ¥ 3aHOBO 3aIlUCaTh JOKIAJ C YMEHBIICHACM OLICHKH 33
nabopaTtopHyto padoTy.




P2 JlaGoparopHas OIIK-3-31;0IIK-3- 1. Vicnione3ys VirtualBox  ycranosuts BOINC-xnuent mox Windows u
pabora 2 V1;0IIK-3-B1;0IIK- [Linux (MoxkHO ycraHaBauBaTh Ha xoctoBoit OC u rocresoit OC);
1-31;0I1K-1-
V1;0IIK-1-B1 2. Jlnst passepHyThix BOINC-KIMEHTOB IPHCOEIMHUTECSA K 2 TIPOEKTaM
pachpeieNieHHbIX BBIYUCICHU ¢ HEOOMbIIMMU 33 aHISIMU
(BBINIOJTHEHHE B TIpesienax 2-3 yacoB) U Ha4yaTh pacueThl. CIIHCOK
aKTHBHBIX MPOSKTOB MOXHO MOCMOTPETH Ha caiiTe pa3paboTuuKOB
BOINC (Ccpuiku Ha BHelHu# caiit.)CChUIKM Ha BHEIIHUI CalT. , HA
caiite poccuiickux 00poBouibiies boinc.ru (Ccbuiku Ha BHEITHUIA
caiiT.)CCBUTKH Ha BHENTHUH calfT. mik Ha boincstats.com (Ccbutku Ha
BHeIIHUii caiit.) CChUTKM HAa BHEITHUNA CAMT..
3. Jloxkaathcst HAYKMCICHHs OAIIOB 32 BBIMOJTHEHHbIC 33/1aHUS B
npoekrax J[PB
4. CoctaButh oTuet 110 JIP, B KOTOPOM yKa3aTh JJIsl KaXJIOTO MPOCKTA:
Omnucanue NPOeKTa;
Onucanne pemaeMoi B JAHHBII MOMEHT BBIYHCIUTEIFHON 3a/1a4H;
CraTHCTHKY BBIYMCIICHHIA ITO TpoekTy (cM. boincstats.com (Ccbuiku Ha
BHEITHUH caiT.)CCHUIKN Ha BHEITHHUHA CaHT. );
Onucath cucTeMy HauKcIeHHs 0alIoB B IpoeKTe (Ha caiite
Ppa3paboTINKOB €CTh ONMCAHHS PACIPOCTPAHEHHBIX CUCTEM HAUHCIICHUS
OayioB);
Barry nepcoHanbHYIO CTATUCTHKY BBIYUCICHHUH 10 MPOEKTY (ULt
Ka)K/IOTO 4JIEeHA KOMaHIIbI);
Omnmcanye IpeJoCTaBIeHHBIX PECYPCOB ISl PACUETOB IO KKAOH mape
(BOINC-kmuenT; ITpoexkr).
P3 JlabopaTopHas IK-3-31;I1K-3- OcHoBHas Tema - "Sunexc.O6mako":
pabora 3 Y 1;1IK-3-B1;0TIK-3-
31;0IIK-3-V1;0IIK-  |Tloaremsl 1/p
3-B1;0IIK-1- "a" - BupTyaspHble MaIIMHBI
31;0IIK-1-V1;0IIK- |"6" - XpaHeHue 1 aHAIU3 JaHHBIX
1-B1 "B" - DevOps 1 aBTOMaTH3aIHNs
"r" - Serverless pa3paboTka
"n" - bezomacHOCTH B 00ake
"e" - [Iporuo3upoBanue 3aTpaT ¥ ONTUMH3ALMS PACX0/I0B

5.3. OneHo4Hblie MaTepHaJIbl, HCNOJb3yeMble JJIsl JK3aMeHa (onucaHue OMJIeTOB, TECTOB U T.I1.)

DK3aMeH 1o Kypcy He NPeIyCMOTpEH.

5.4. MeToauka OLeHKH OCBOCHHS TUCHHILINHBI (MoayJisi, npakTuku. HUP)

CDOpMOﬁ HpOMe)KyTO‘IHOﬁ aTTeCTalli 110 JUCHUILIMHE SABJIACTCA 3a4CT C OI.[eHKOfI.

[[Ikana oueHMBaHUS BKIIOYAET 4 yPOBHS C OLIEHKAMK: OTIMYHO; XOPOILIO; YAOBJIETBOPUTEIBHO; HEYAOBIETBOPUTEIBHO.

st mostyueHus 3auera HeoOX0AMMO CIaTh BCE KOHTPOJIbHBIE MEPOIIPUATHS- TECTHl B § 1a00paTOpHBIX PadOT Ha MOJIOXKUTEILHOE
YHCcIIo OaioB

Hrorosas oreHka 3a 3a4eT CKJIabIBAETCSI U3 CYMMBI O0aJlIOB 32 KOHTPOJIbHBIE MeponpusTus (MakcumyM 100 6aiios, o 20 6ansos 3a
kaxgoe KM), mabopaTtopusle paboTsl (MakcuMyM 80 O6amioB) ¥ paboThl Ha IeKIUAX (MakcuMyM 20 6anioB).

Ouenka 5, "ornmuuno" - 6osee 175 6amios

Onenka 4, "xoporo" - 6ayutel B uHTepBaie 150-174

Orenka 3, "ynoBineTBopuTensHO" - 6anbl B uHTepBasie 101-149
OrneHka 2, "HEYIOBICTBOPHUTENIBHO' - MeHee 101 Oaa

6. YHEBHO-METO/JMYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHast TUTEpaTypa

ABTOPBI, COCTaBUTENHN

3arnaBue

bubimorexa H3parenscTBO, IO

I'yoapes B. B.,
CaBynbuuk C. A.,
UYuctsxos H. A.

Beenenue B 00mauHbIe

BBIYUCJICHUA U TEXHOJIOTUM:

yuebHoe nocobue

Hoocubupck: HoBocnbupckuii
roCyapCTBEHHBIN TEXHUUECKUN
yHuBepcuret, 2013

DneKkTpoHHas Oubnnoreka




ABTOpBI, COCTaBUTCIIN

3arnaBue

Bubnauoreka

W3parenscTBO, TOXI

JI1.2 |bormanos A. B., ApPXUTEKTYpHI U TOTIOJIOTUN DJeKkTpoHHas OuOIMoTeKa Mocksa: UnTepner-
Kopxos B. B., MapeeB |MHOronpoueccopHbIX YHuBepcureT
B. B., CrankoBa E. H. |BbranciauTensHBIX cuCTEM: Kype HNudopmannonnsix TexHomornn
JIeKIMiA: yqyeOHoe mocobue (MHTYUT), 2004
JI1.3 |Cochun B. B. OO0nayHbIe BEIYUCIICHHS B DJekTpoHHas OuOIMOTEKa Mocksa: HarmonanbHbI#
00pa3oBaHUU OTKpBITBIA YHUBEPCUTET
«MHTYUT», 2016
JI1.4 |CasenseB A. O. Beeznenue B o0nauHble pelieHus |DNeKTpoHHas Oubiauoreka Mocksa: HannonanbHbIH
Microsoft OTKpBITHIA YHHUBEPCUTET
«MHTYUT», 2016
JI1.5 |Pak W. 1L, [Inatéukun |TexHosoruu o01adHbIX OnexTpoHHas OubIMOTEKA Tamb0B: TamOoBcKuit
A. B., Ceicoes O. B. BBIYHCIIEHHH: yueOHOe mocobue rOCyJapCTBEHHBIN TEXHUYECKUI
yausepeutet (TI'TY), 2017
JI1.6 |Omudep B.T'., Omuep |KomnbroTepHsie ceTu. bubmorexa MUCuC M.: Iutep, 2008
H. A. [IpuHIHIIEL, TEXHOIOTHH,
IPOTOKOJIBL: YueO. mocodue st
CTYII. By30B
JI1.7 |Kynpusnos Bsadecnas |(IIapainensHble poueccsl B bubmorexa MUCuC M.: U3n-o MITVY, 2004
BacunbeBuu pacmpeieleHHBIX
BBIYHCIIUTENBHBIX cUcTeMax. Y.
2: yueb. mocobue ais
HOATOTOBKY UHXKEHEPOB CIIELL.
220200 "ABTOMAaTH3UPOBAHHBIE
CHCTEMBI 00pabOTKH
“HPOPMAITUH U yIpaBiIeHUs" 1o
Harp. 552800 "Mupopmaruka 1
BBIYUCIIUT. TEXHUKA"
JI1.8 |Bummnesckuii B. M. Teoperudeckne OCHOBBI Bu6mmorexa MUCuC M.: Texnochepa, 2003
IPOEKTHPOBAHUS
KOMITBIOTEPHBIX CETeH:
MOHOTpagus
6.1.2. JlonoHuTeIbHAS IUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue Bubmuoreka WznarenscTBo, ron
JI2.1 |bonoxmypuna U. II., ITpoekTupoBaHNEe KOMIIOHEHTOB |DJIEKTpOHHas OubanoTexa Openbypr: OpenOyprekuit
Boukosa T. pachpeieIeHHBIX rOCY/IapCTBEHHBI YHHBEPCHUTET,
UH(OPMAIIMOHHBIX CHUCTEM: 2012
yuebHoe ocobue
JI2.2 |Ilenoxos C. A., ITpoextupoBanue OnexTpoHHas OubanoTeKa Openbypr: OpeHOyprekuit
YepHonpynosa E. pacmpeieleHHBIX rOCY/IapCTBEHHBI YHHBEPCHTET,
UH(OPMAIIMOHHBIX CUCTEM: KypC 2012
JIEKIUH 110 TUCUIUILTHHE
«IIpoexTrpoBanue
pacnpeneneHHbIX
UH(OPMALIMOHHBIX CHCTEMY!
yaeOHOoe ocobue
JI2.3 |KocTtiok A. . Opranuzanys 00JaYHbIX U OnexTpoHHas OubIMOTEKA Pocros-na-/lony, Taranpor:
GRID-Bbruncnenuii: yueoHoe OxHBII DenepanbHbIi
nocobue yHuBepcutet, 2018
6.1.3. MeTtoauueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3arnaBue Bubmmoreka WznarenscTBo, rox
JI3.1 |Yyemes A. B. Pacnipenenennsie OnexkTpoHHas 6uOIMOTEKa Kemeposo: Kemeposckuit
UH(OPMAIIMOHHBIE CUCTEMBI: TOCYApCTBEHHbIA YHUBEPCHUTET,
yuebHO-MeToAn4ecKoe rnocobue 2019
6.2. Ilepeuenn pecypcoB HH)OPMALMOHHO-TE1eKOMMYHHKAUOHHOI ceTu « AHTepHeT»
1 Caiit peiftunros cynepkommsiorepoB TOP500, https://top500.0rg/
91 |GREENS500 u ap.
3 CraTucThKa Mo MPOEKTaM J0OPOBOIBHBIX https://www.boincstats.com/

pacIpeneNeHHbIX Berauciaennit Ha miatdopme BOINC




3 Caiir pazpaboTunkoB miathopmsl st opranuzauun  |https://boinc.berkeley.edu/
pacnpeneneHubix Beruncienuit BOINC
6.3 Tlepeyens MPOrpaMMHOro ofecneveHns
I1.1  [Microsoft Visual Studio 2015
I1.2  [Microsoft Visio 2016
I1.3  [Microsoft Office
1.4 |[LMS Canvas
I1.5 |FreeNAS
.6 |Python
1.7 [Putty
I1.8 |OC Linux (Ubuntu) / Windows
1.9 [Hadoop
6.4. TlepeyeHb HH(POPMATHOHHBIX CIPABOYHBIX CHCTEM H MPOeCCHOHATBHBIX 023 TaHHBIX
N.1 |1) opran DnekrponHas 6ubIMoTEKa: AUCCEpTAlUK [ DIEKTPOHHBIH pecypc] — Pesxum mocryna: https://search.rsl.ru/
o 2) O6mepoccuiickuit Maremarnueckuit mopran Math-Net.Ru [DnextponHusiii pecypc] — Pexxum moctyma:
: http://www.mathnet.ru/
13 3) PedpeparmBHast 6a3a JaHHBIX 110 YHCTOM U IpUKIagHON MaTeMaTnke ZODMATH. [DnekrporHsIit pecypc] — Pesxxum mocTyma:
‘ http://zbmath.org/
4) Russian Science Citation Index (RSCI). ba3za naHHBIX aBTOPUTETHBIX POCCHIICKHX )KYPHAJIOB, OTOOPAHHBIX B 9KCIIEPTHBIX
.4 |Tpynmax BeIyIIMMH POCCHIICKAMH YYeHBIMH Ha OCHOBAHHH ()OPMATBHBIX KPUTEPUEB, OMOINOMETPHYECKIX MOKa3aTemneil
s)ypHanioB B PUHI] u o6miecTBeHHO#T SKcepTH3bI. [DneKTpoHHbIH pecype] — Pexxum noctyma: http://clarivate.ru/
5) basa manusix IEEE/IEL. IEEE — ato Institute of Electrical and Electronics Engineers — BcemupHas opraHu3aitus,
N.5 |oObenuHsIOMmAs CICHHUAINCTOB 110 PAJAHOIEKTPOHUKE, CHCTEMaM YIIPABIICHHS, KOMIBIOTEPHOH TEXHHUKE. [ DIEKTPOHHBII
pecypc] — Pexxum nocryma: https://ieeexplore.ieee.org/Xplore/home.jsp
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE
Ayn. Haznauenue OcHamenne
Bb-902 YuebOHas ayauTOpust 12 crammoHapHBIX KoMIbIOTEpoB (2 X core i5-3470 8gb
RAM, 10 x ryzen5 2400g 32gb RAM) , maker
nuieH3noHHbIX mporpamm MS Office, nemoHcTparmonHoe
obopynoBaHHe:  JOCKa , MPOEKTOP MYIbTUMEIUHHBIH,
KOMIUIEKT y4eOHoM Mebenu Ha 19 mect
Bb-907 YuebOHas ayauTOpust 1 cranuoOHApHBI KOMIBIOTEP , MAaKeT JHLEH3UOHHBIX
nporpamm MS Office, komrurekT yueOHON meGenn Ha 42
MOCAJOYHBIX MECTa , JEMOHCTPALIOHHOE 000pyIOBaHME:
JIOCKa , TIPOEKTOp MYJIbTUMEIMHHBIH X 2 , 3KpaH X 2 ,
KOJIOHKH
YnTanbHbIN 3a1| AyauTopus Ui CaMOCTOATENIbHOM paboThl [KOMIIIEKT yueOHOI Mebenu Ha 55 MecT A oOydaromuxcs,
SJIEKTPOHHBIX W3JaHUI 50 IIK c¢ gocrymom x MUTC «UMureprer», SUOC
YHHMBEPCHUTETA 4epe3 JUYHbIM KaOuHeT Ha miardpopme LMS
Canvas, muriensnonnbie mporpammsr MS Office, MS Teams,
ESET Antivirus.

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

VYuebuslif Mmatepua o aucrumuinae "CoBpeMeHHbIe YCTPOHCTBA LIEHTPOB 00paboTKK OOJIBIINX JaHHBIX'" pacCMaTpUBaeTCs Ha
JIEKIUSX U TOAKPEIUIETCS CAMOCTOSTEILHBIM H3YUYeHHEM OCHOBHOM U JOIIOJIHUTENLHOM TnTepaTyphl. Comepxanue yaeOHOH
JUCLUILTHHBI pacripeelIeHO MEXAY JeKIUAMH (B (opMe AIIEKTPOHHBIX MPE3eHTalMi ), 1a00paToOpHBIMU paboTaMu.

3aganus Ha Ta00OpaTOPHYIO COAEPHKATHCA B ANEKTPOHHOM OnbImnoTeke KadeIphl U MPEeAOCTAaBISAIOTCS yJaumMces (Kak MpaBuiio B
3NIEKTPOHHOM (hopMe ) B MOpsAKE MPOXOKACHUS yueOHOro MaTepHaja U B COOTBETCTBHM pabodell MporpaMMoil JTUCIUIUTUHEIL.

VYcBoeHne yaeOHOTO MaTepHaia JOIKHO JOCTUraThes depes NIy0oKoe IIOHNMaHue, a He (opMalbHOe 3alloMIHHaHue. Bompockr,
KOTOpBIC BO3HUKAIOT NP U3yYEHHUH JIUTEPATyphl, MATEPUAJIOB 3JIEKTPOHHBIX PECYPCOB U JIEKLIMOHHOTO MaTepHaia, HEOOX0AUMO
00CYKIaTh € JIEKTOPOM Ha PErYJIIPHBIX KOHCYJIbTALUIX.

B oBnageHny npeagMeToM OOJBIIYIO POJIb UTPAET CAMOCTOSTEILHOE BHINOIHEHHE Ta00PaTOPHEIX PadoT.

Jlexuu 4nTaroTCA B ayAUTOPHUAX C MYJIBTUMEIUIHBIM 000PYZAOBAaHUEM C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX IPE3EHTALUH,
MPECTABISIONINX COO0 OMOPHBIN HILUTFOCTPUPOBAHHBIM KOHCIIEKT MO0 COOTBETCTBYHOLICH TeMe. KpoMe JIEKIIMOHHBIX MaTepuaioB
IIPeroaBaTelb MOXKET PEKOMEHI0BATh K H3YUEHHIO MaTepHaibl, KOTOPHIE yYalUiics CAaMOCTOSTEIbHO MOKET MOJYYUTh U3 MTEPEUHS
po¢)eCCHOHANBHBIX 0a3 TaHHBIX 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (CM. COOTB. pa3zedn).




JlabopaTopHsie paboTs! (JIP) mpoBoAsATCS B CHEHMATIM3UPOBAHHBIX Kilaccax (J1abopaTopusix) Kadeapbl HHKCHEPHOW KHOCPHETHKH.

Mo kaxmoii JIP npoBoauTcs 3ammTa paboThl, B X01€ KOTOPOW YUAIIMIACS TIEMOHCTPUPYET MOJIyYCHHBIC PE3YNIbTAThI, KAK-TO:
paboToCcIIoCOOHOCTD, MOJHOTY M KAYECTBO PEATM30BaHHON ()YHKIIMOHAIBHOCTH CO3Z[aHHOTO UM MIPOTPaMMHOT0 00€CIeUeHHUST;
MOJTHOTY M Ka4eCTBO CO3JIaHHOM MH(POPMALIMOHHON MOJIEH 3HAHHI 110 KOHKPETHOM MPEMETHOM 00IacTH.

Kaxxnas JIP ouennBaercs no mkane: «OTIHYHOY, «XOPOIIO», «Y IOBIETBOPUTENBHOY, «HeynoBi1eTBOPUTEIbHOY.

Mo xaxxnoit JIP y4amuiicsi TOTOBUT HHIUBUIYaJbHBII OTYET, B KOTOPOM B YCTaHOBJICHHOW ()OpPME OMHMCHIBACT MOCTABICHHYIO 33734y,
X071 e€ pelIeHH s, TOJyYeHHBIE Pe3yJIbTaThl, UX 0COOEHHOCTH 1 BBIBOJIBI 110 paboTe. Eciu He oroBopeHo 0co60, To oTueT no JIP craercs
MIPETOIABATEIIO B QIIEKTPOHHON (hopMe.




