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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. denepanpHblii rocyJapcTBEHHbI 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUA —
cnenquanuter 1o cneunanbHoctn 06.05.02 buomenauuuHa, yTBEPXKAEHHBIH MPUKA30M
MunucTepcTBa HayKH M BbIciiero oopasosanus Poccuiickoit @enepanuu ot «27» urons 2021 r.
Ne 675 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.
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© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Henp: Lenpto u3yyeHUs: TUCHUIUIMHBI SBISETCS MOMy4YeHHUE CTYACHTaAMHU HaBBIKOB PaOOTHI B
onepanuoHHoi cucreMe Unix, KOMIBIOTEPHBIX CETSIX, PACIIPEACTICHHBIX BHIYUCIUTENBHBIX CHCTEMAX

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® . OOyuutp HaBbiKaM paboTel B Unix-momoOHBIX omepanuoHHBIX cucremax (OC) B
KOHTEKCTE pabOTHI Ha cepBepe
® « OO0y4HTh MOHATHUSIM, TIOAXO0AAM M NPAKTHYECKUM HAaBBIKaM PaCIIpeIeICHHBIX BEIYUCICHUN

1.2. MecTO TUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Jucuunnuna «PacnpenenenHpie BEIUUCICHUS) U3ydaeTcs B 7 ceMecTpe(ax) U OTHOCUTCS K 4acTH,
dbopmMupyemMoil ydacTHUKaMU oOpa3oBaTeabHOTrO mporecca, bimoka b.1 «J/luctumauney. SBnsercs
JTUCIUILTMHOM 10 BBIOOPY.

OO61ast TpyA0EMKOCTh TUCIUIUIMHEI cocTaBisieT 3.0 3.e.

JIJis yCHEeNHOT0 OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI o0ydarouiecss B paMkKax oOpa3oBaTelbHOU
MIPOrpaMMBbI TOJIKHBI OCBOUTH CJIEAYIOIINE AUCIUILTNHBI U MpakTuku: MHpopmaTuka.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesATeIIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUILIMHBI, HEOOXOAUMBI IJIsl YCIEITHOTO OCBOSHUS AucUUIIINH: KinnHudeckas OnonHpopMaTuka;
Menununckas 6uonHdopmartuka U (QyHKIHMOHANbHAS reHOMHKa; KoMIbIOTEpHOE KOHCTPYUPOBaHUE
nexkapcTB; KoMnboTepHOE KOHCTPYUPOBAHUE BAKIIMH U AHTUTEN.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeNIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEH
JTUCIUIUTMHBI, HEOOXOAUMBI JUIsl YCIIEIIHOTO MPOXOXKIeHUs mpakTtuk: [Ipepnunimomuas mpakTuka ,
HUP; [Ipaktuka no npoduito nmpodeccnoHanbHON eI TENbHOCTH (CIEIUATN3AIINS).



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

7 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-2 Cnoco0eH MIaHUPOBATH M NIPOBOAMTH OMOJIOTHYECKHE IKCIIEPUMEHTBI, HCII0JIb3Ysl COBPeMEeHHOe 000py10BaHue,
BKJIIOYasA GU3NKO-XUMHUYECKHE MeTOAbl CTPYKTYPHOI 0M0/10TMH, MOJIEKYJISIPHOTO MOJAe1UPOBaHNsl, 0uonHGpOpMATUHKH,
Jpyrue nHGpopManOHHbIE TEXHOJOIMH M 0a3bl JAHHBIX, COOJIIOAATH NPABUJIAa OMOITHKH, 0€30I1aCHOCTH IKCIePHUMEeHTAIBHOI
pa6oTsl 1 TpedoBanus HHGOPMALUOHHOI §€30MACHOCTH

OIIK-2.M/12 Ucnone3yeT HU3NKo-
XMMHYECKHE METOABI CTPYKTYypPHOH
OUOJIOTHH, MOJIEKYJISIPHOTO
MOJICITUPOBAHUS, OMOMH(POPMATHKH,
Ipyrue nHdopMaIoHHbIe
TEXHOJIOTUH U 6a3bl JAHHBIX B CBOEH
npodeccnoHaIbHON NesTeIbHOCTH

3HaTh: OcoOeHHOCTH onepaoHHo# cucteMbl Unix. [IpuHIMITEI MHOTOTIOTOYHOH paboTHL,
HEeoOXOMMBbIe PABHJIA U IATTEPHBI MPOEKTHPOBaHUsL. CHCTEMBI yIIPaBICHNS! KOHTEHHEPaMH
(docker, kubernetes)

YmMmeTh: Vcnons30BaTh OCHOBHBIE IPOrPaMMBbI QIMHHUCTPUPOBAHUE CHCTEMBI Linux.
Co311aBaTh MHOTOIIOTOYHBIE TIPOTPAMMBI 1 KOHTEHHEPEL.

Baagers npakTH4ecKuM ONBITOM (TPYIOBBIMH JIelicTBHSIMHE): VcroNB30BaHNs OCHOBHBIX
HPOrpaMM aJIMHHUCTpHpoBaHue cucteMsl Linux. Co31aHis MHOTONOTOYHBIX MIPOrPaMM,
HCIIOJIb30BAaHUS MIATTEPHOB ITPOEKTHPOBAHMUSI MHOTOIIOTOYHBIX Iporpamm(thread-safe),
pacmpeneneHHbIX (aitnoBeix cucteM, RAID maccuBos, HDFS, Ceph, knacrepos GPU.

OIIK-8 Cnioco0eH pa3BUBaTh HOBbIe METO/bI U NIPEJCTABJICHUS B 00J1ACTH IIOCTT€HOMHBIX TeXHOJIOTUI, CTPYKTYPHOIi U
CHHTETHYECKOil GH0JI0rNH, OMOMHKEHEPHH, MOJIEKY/ISIPHOT0 H MATEMATHY€eCKOI0 MO/IETHPOBAHUS, 0MOMH(OPMATHKH 1151
pemenust GpyHIAMEHTATBHBIX H MPUKJIATIHBIX MP00JIeM GHOJOTHH H OMOMeTUIITHBI

OIIK-8.M/I1 YuacTByeT B pa3BUTHU
HOBBIX METOJIOB ¥ IIPEACTABICHUN B
0071aCTH NOCTTCHOMHBIX TEXHOJOTHH,
CTPYKTYpPHOH U CUHTETHYECKOH
OMONIOTHH TSI PELICHUs
(hyHIaMEHTANBHBIX U MPUKIIATHBIX
po6iaeM OHOIOTUU 1 OMOMEULIMHBI

3HaThb: S3bik bash. OcHOBHBIE noAXO0Abl OpraHru3alunu pa60TBI B pacrip€aCJICHHbIX CUCTEMAX

YMerb: YMETh cO3aBaTh CKPUNTH Ha bash, 0OMEHUBATHCS TaHHBIMU M CO3JaBaTh
HPOrPaMMHOE OKpPYKEHHE JUIsl 00pabOTKU JTaHHBIX B PACIIPEAEIEHHBIX CHCTEMax

Baanerb npakTH4YeCKHMM ONBITOM (TPYAOBbIMM AeiicTBUsIMHU): HacTpoiiku nocryna,
oOMeHa JaHHBIMH ¥ Pa0OTHI B PacIIpeIeIeHHBIX BEICOKOIPON3BOAUTEIBHBIX CHCTEMAaX




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yyaromuxcs / Blfjll)l Y4eOHBIX 3aHATHIi / @OpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam

7

YuyeOHble 3aHATHS

KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 61 61

Jlekmmonnoe 3ausartue (J13) 16 16

JlaboparopHo-npakTudeckoe 3austue (JII13) 39 39

Kosmoksuym (K) 6 6

CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 44 44

B T.4.:

IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 44 44

IIpoMe:KYTOYHASI ATTECTAINS:

KonrakTHas pa6oTa o0yuyarommuxcs B Xoe npoMexyTo4yHoii artectanuu (KPIIA), 3 3
B T.4.:
3auer (3)* 3 3
B yacax: OT/] = 108 108
0061Ha$[ TPYAOEMKOCTb JUCHUIIINHBI KPO+CPO+KPITA+CPIIA
T
(0TI B 3aueTHbIX eqununax: OTJI (B yacax): 36 3.00 3.00

* Bpems miis mpoBeAeHHUS MPOMEXKYTOYHOHM arrectauuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU padoThl ([IB3) IIpoBenenne nmpomMexyTodHOM aTTecTanu B (hopMe 3a4éTa OpraHu3yeTcs
B COOTBETCTBUU C PACIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

7 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/m KOMIEeTeHIHI JHCHHILITHHBI
Pa3znes 1. MHOronoTo4YHOCTh H MHOTOIIPOIIECCHOCTD

1 [OIIK-2.1/12, Tema 1. Bash Hcnonusiemast 00004ka. SI3bIK HCTIOTHIEMOM 000I0UKH.
OIIK-8.M/11 Komangpl, ctatychl KoMaH. IIporiecchl. Y CIOBHS M IIUKIIBL.

2 |OIK-2.1/2, Tema 2. MHOTOIIOTOYHOE [oroxk, [Tpouecc. IToTokK TaHHBIX U TOTOKU HHCTPYKLUH.
OIIK-8.M 1 MIpOrpaMMHUPOBAaHNE CocrosiHUE TOHKH, OJIOKAPOBKA. [ T00abHAs OIIOKUPOBKA

HMHTEpHIpeTaTopa. Buasl mporeccopoB U MaMsITH

3 |OIK-2.112, Tema 3. ACHHXPOHHOE BBITIOTHECHHE AcuaxpoHHOCTB. KOpyTHHA, INKIT COOBITHI, KOHEYHBIH aBTOMAT.
OIIK-8.MJ11 KoJa Tlepexo MEXKTY COCTOSTHUSIMU.

4 |[OIIK-2.112, Tema 4. Pa6oTa ¢ KOMIBIOTEPHBIMH Komnrerorepnas cets. UntepHer. Mogens OSI. IIpotokonst TCP,
OIIK-8.1 /11 CeTAMHU UDP, HTTP, HTTPS,SSH. REST API

Paznen 2. Knactepbl U BBIYHCIUTEIbHbIE CETH

1 |OIK-2.1]12, Tema 1. Konreitnepusanus Buptyamusanus. Konreiinepsl. CucreMHble BbI30BbL. CTaHAapT

OIIK-8.1 11 MPUITOKEHHN OCI, OCI image, OCI bundle. Docker, Dockerfile, Docker
registry. [IpocTpaHcTBa UMEH ¥ KOHTPOJILHBIC TPYIIITBI

2 |OIIK-2.U12, Tema 2. Kubernetes Kubernetes, opkecTpaius koHTelHEpoB. [1oabl. ApXHUTEKTypa
OIIK-8.M/11 kinacrepoB. @opmat yml. Kordurypaims kiactepa minikube

3 |OIIK-2.1/12, Tema 3. Nextflow [aiimaiia. Nextflow. Groovy. [Ipomeccs! 1 TOTOKH 3a1a4.
OIIK-8.MJ11 X3IIMPOOBaHUE.

4 |OIIK-2.1/12, Tema 4. GPU GPU, Beruucnenust Ha GPU. Onepauun Hax matpunamu. CUDA.
OIIK-8.MJ11 I'ny6okoe 06yuenuero bubanoreka PyTorch

3.2. IlepeyeHb pa3aejoB, TeM JAHCHUIUVIMHBI JJA CAMOCTOSTEJNBHOI0 W3Y4YeHUS

00yYarOIIUMHCS
Pa3znensl 1 TeMbl TUCIUIUIMHBI U1 CAMOCTOSITENIFHOTO M3YYEeHHs 00yUYaloIMMUCS B IpOorpaMMe He
PEeayCMOTPEHBI.



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buabt Ilepuon ooyuenus (cemectp). [lopsinkoBbie Homepa |KosuyecTBo | Buasl Tekyuero ®DopMBbI NPOBeIEHUS
N | y4eOHBIX | ¥ HaMMeHOBaHMS Pa3Je/oB (MPU HAJIMYHUHU), TEM, 4yacoB KOHTPOJIsI TeKYLIero KOHTPOJIs
/m | 3ansTHIE* Y4eOHBIX 3aHATHIA KOHTAKTHOI | ycmeBaeMoOCTH® * ycneBaeMocTu***

padoThI KII oy P3
1 2 3 4 5 6 7 8
7 cemecTp

Pa3nen 1. MHOTOIIOTOYHOCTh 1 MHOTOIIPOIIECCHOCTH

Tema 1. Bash
1 JI3 Bash 2 pi| 1 1
2 JITI3 _ |Bash 3 T 1 1 1

Tema 2. MHOTrOIIoTOYHOE IPOrPaMMHUPOBAHIE
3 JI3 MHOronoTo4YHOe IPOrpaMMHPOBAHUE J1 1 1 1
4 JITI3 MHOromnoTo4YHOEe IPOrpaMMHPOBAHUE 3 T 1 1 1

Tema 3. ACHHXPOHHOE BBINIOJIHCHUE KOJA
5 JITI3 ACHHXPOHHOE BBIIOJHEHHE KOJa 3 T 1 1 1

JII13 ACHHXPOHHOE BEIIOJHEHHE KOAa 3 T 1 1 1

Tema 4. PaboTa ¢ KOMIBIOTEPHBIMH CETSIMH
7 JI3 PaboTa ¢ KOMIOBIOTEPHBIMH CETSIMH 2 J1 1 1 1
8 JITI3 Pabora ¢ KOMIOBIOTEPHBIMH CETSIMH 3 T 1 1 1
9 K Komnmoksuym 1 3 P 1 1 1

Pasznen 2. Kitacteps! v BEIYMCIUTEIbHBIE CETH

Tema 1. KonTelinepusanusi IpHIOKEHUI
10 JI3 KonTelinepu3anus OpUIOKEHUI 2 J1 1 1 1
11 JITI3 KoHTeliHepu3anus MpuI0KEeHUN 3 T 1 1 1
12 JITI3 KoHTeliHepu3anus MpuI0KEeHNN 3 T 1 1 1

Tema 2. Kubernetes
13 JI3 PacnpenencHnbie (haioBbIe CHCTEMBI 2 J1 1 1 1
14 JI3 BBICOKOIIPOM3BOANTENBHEIC BEIUNCICHHUS. 2 J1 1 1 1
15 JITI3 Kubernetes 3 T 1 1 1
16 JITI3  |Kubernetes 3 T 1 1 1

Tema 3. Nextflow
17 JI3 TlaitrraiiHb 2 J1 1 1 1
18 JI3 GPU. CUDA 2 pi| 1 1 1
19 JITI3 | Nextflow 3 T 1 1 1
20 JITI3 | Nextflow 3 T 1 1 1

Tema 4. GPU
21 JIII3  |GPU 3 T 1 1 1
22 JIII3  |GPU 3 T 1 1 1
23 K Kommoksuym 2 3 P 1 1 1
24 3 3auér 3 I1A 1 1

Bcero B cemecTpe 64 23 23 22
Bcero no jucuuninne 64 23 23 22
(¥, **, ¥** cMOTpH yCIIOBHBIE 0003HAYCHUS)
YciaoBHbIE 0003HAYEHHS
Bunb! yueOHbIX 3aHATHN ™
Buabl yueOHbIX 3aHATHIT CoxpaniéHHoe HaMMeHOBAHHE

JIeKIMOHHOE 3aHATHE Jlexnmst JI3

JIaGopaTopHO-TIPaKTHUECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3




Buasbl yueOHbIX 3aHATHI

Coxkpanénnoe HauMeHOBaHHE

KomnoxBuym Konnoksuym K
Bunsl Texymiero kontpods yecnesaemoctu (BTK)**
Buabl Tekyuero KOHTpoJIst Coxpauménnoe Copep:xanune
ycneBaemoctH (BTK) HanMMeHOBaHUe
Texymuit Juctnumnuaupyromuit | [ | KoHTpons nocemaeMocTy 3aHATHI 00y4aromuMcst
JCIHATUTHHUPY IO
KOHTpOJIb
Texkymuii TeMaTH4eCKUn Temarnueckuit T | Ouenka ycBoeHust 00y4aronMcs 3HaHUH, YMEHUH U OIlbITa
KOHTpOJb MPaKTUIECKOH AESTEIFHOCTH MO TeMe 3aHATHS
Texymmii pyOeKHBII Py0exHbrit P | Ouenka ycBoeHust oOydaromumcs 3HaHAH, yMEHHH U OTIbITa
KOHTPOJIb MIPAKTUYECKOHN NIESATENbHOCTH 0 TeMe (pa3lielly, MOAYJI0) TUCLUIIINHBL

@DopMBbI IPOBEICHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxes ***

Ne ®DopMbI IPOBeIeHUS TeKYylIero KOHTPOJIst

Texnunyeckoe u

B03MOKHOCTB NIPOBE/IEHUS TEKYLLET0

ycnesaemoctu odyuaromuxcs (PIITKY) cOKpaléHHoe KOHTPOJISI YCII€BA€MOCTH 110 BUAAaM KOHTPOJISA
HaMMEHOBaHHe
pil T P
1 | KonTpousb npucytcrBus [IpucyrcrBue KIT | +
2 | Onpoc ycTHbIi Omnpoc ycTHbIH oy +
3 | Pemenue npakTindecko (CHTYallnOHHON) IIpakTuueckas P3 +
3ama4n 3aja4a




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
7 cemecTp 3auer Kontpons npucyrersust, Onpoc yCTHBIN

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e

3ager 3auer 3




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

7 cemecTp
Co0TBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbI POBeIeHHUS TEKYIIEro Koua-Bo . Makc. KoJI- CHTHHIOBLIM GAJLIAM
KOHTPOJIS yCIIeBaeMOCTH KOHTpoJIel | B0 06aJLU10B
TK|BTK|Ota. | Xop. | YioBJI.
JlaGoparopHo- I3 Pemenue PAKTHYECKOH P3 13 312 Bl T 2 | 16 8
MPAaKTHYECKOE 3aHITHE (CUTYaIMOHHOM) 3a/1a4K
Komnoksuym K Onpoc YCTHBIN oy 2 702 B P 351 | 234 117
CymMMma 6ajuIoB 10 JIMCLHMIIIMHE 338 CEMECTP 1014

Kpurtepuu BbicTaB/IeHHsS] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PEHTHHIA YCNIEeBAEMOCTH 00y4alomierocss M pe3yJbTaTOB NPOXO0KICHUS
TeKylero pyoe;kHOro KOHTPOJIA 10 AUCHHMILIMHE (MOAYJ/II0) MJIH €€ YaCTH B cemecTpe)

7 cemecTp

IIxamna Kputepuu BbICTaB/IEHUSI OLIEHKH
OlIeHUBAHHUSI
«324TEHO» Peiitunrossiii 6amt — He MeHee 60 % (He meHee 600 OansoB)

u
INomyuenue OIEHKH HE HIXKE «YIOBIETBOPUTETBHOY 3@ MPOXOKACHHE KaXJ0T0 TEKYIIET0 PyOeKHOT0 KOHTPOIIS B
ceMecTpe

«He 3a4TeHo» |PeliTnHrossrit 6amn — menee 60 % (menee 600 6atoB)

W/

IMosryueHHE OLICHKH HIKE «yOBJICTBOPHTEIHLHOY 32 MPOXOXKICHHUE XOTS ObI OTHOTO TEKYIIEro pyOeKHOr0 KOHTPOJISL B
CEMECTPE MIIM HEe TTPOXOIKJICHHE PYOEeKHOr0 KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

7 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

10.

1.

12.

[MapannensHoe mporpammupoBanue. Bunsl napamienusma. Peanmnszanus B Python

AcHHXpOHHOE mporpaMMmupoBaHue. IIoHSATHE KOPYTHHBI, LUKJIAa COOBITMM M KOHEYHOIO
aBromara. Peammsanus B Python.

Pabora c cerpio cpeacrBamu Python.

KommnbrorepHas cetb. onpeienue nonsatus. Knaccuduxauus cereif, cereBoe 000pyIoBaHHUE.
[Honstue VPN, NAT. IIpuHuunel MapiipyTU3aluy.

WNurepuer, npuniumnst padbotsl. [lorstus DNS, DHCP, URL, IP. IIporokonst TCP, UDP.

AnmunuctpupoBanue cereil. Oparnuzainus 0e3omacHoOil paOOThI B JIOKAJbHBIX M TIIOOATBHBIX
CeTAX.

SA3pik  ucnomHsiemoi o0Oonouku bash. OcobenHocTu pabOTHI, CHHTAKCHC, OCHOBHBIE
KOHCTPYKIIUH.

. IlonsiTe BUpTyanu3zanuu U crnocoObl BUpTyanuszauuu. [IpocTpaHcTBa MMEH U

KOHTPOJbHBIE TpymIbl B Linux

. INanmnaitaer Nextflow n Snakemake. HaznaueHrne 1 oCHOBHBIC IPUHITUTIBI ()YHKIIMOHUPOBAHUSI.

Bricokonpoun3BouTenbHble BeUUcIeHUs. OpKecTpaTopbl W CHUCTEMBbl OpraHH3alld O4Yepenu
3ajad.

Hcnonb3oBanue cucteM KoHTeHepuzaiuu (docker, podman, singularity) B GnoundopmaTuke.

Breruncnenust sa GPU



Oo0pa3zen OuseTa 11 NPoBeIeHUsI 3a4eTa

OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

Kadenpa 6nonndpopmarnkn MbD
buser Ne

JUTsI IPOBEJIEHUS 3a4eTa Mo JucuuIuinHe «PacnpeaeneHHble BBIUUCICHHSD 10 TPOrpaMMe
cnenuanuTeTa no cneunaabHoctu 06.05.02 dyHaaMeHTanbHas U MPUKIaIHAsS OHOIOTHS
HampasJIeHHOCTb (mpoduib) buomenununa

1. ITapannensHoe mporpammupoBanue. Buasl mapamienusma. Peanuzarus B Python.

2. [lonsTHe BUpTyanu3aluuu U ciocoObl BUpTyanu3auuu. [IpocTpancTBa UMEH U KOHTPOJIbHbBIE
rpynnsl B Linux.

3aBeyronuit kadenpoit
Jlarynun Asnekcei
AJIeKCaHIpOBUY

JlokTOp OHMOJIOTHYECKUX HAYK

Kadenpa 6monnpopmaruku MbD




8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI
_MeTtoanyeckue ykazaHusi VISl IOATOTOBKHU K 3aHATHAM JIeKIHMOHHOIO THIIA
BHUMATEJIBHO IIPOYUTATh MaTepUall IPEAbIAYIIEH JIEKIUY;
O3HAKOMUTHCS C Y4eOHBIM MaTepHajoM MO y4eOHHUKY, yUeOHBIM MOCOOUSM, a TaKKe IJIEKTPOHHBIM
_o0pa3oBaTelIbHBIM pecypcaM ¢ TEMOM MPOYUTAHHOH JIEKLIUY;
_ BHECTH JIOTIOJIHEHMSI K ITOIYYEHHBIM PaHEe 3HAHUSAM 110 TEME JIEKIIMM Ha NOJIAX JEKIUOHHON TETpaay;
3alKucaTh BO3MOKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3a1aTh MIPENOJABATENI0 110 MaTEPUATTY U3YUEHHON
JEKLIUU
_MeTtoanyeckue yKkazaHus VISl IOATOTOBKHU K 3aHATHAM J1a00paTOPHO-NPAKTHYECKOI0 THIIA
BHUMATEJIbHO M3YyYUTh TEOPETHUECKUN MaTepuan MO KOHCIEKTY JEKIHH, YdeOHUKaM, y4eOHbIM
_TocoOusiM, a TaKkXe 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;
IIOATOTOBUTBLCS K BBICTYIUIEHHIO Ha 3a/JlaHHYI0 TEMY, €CIIM JaHHOE 3aJlaHuE€ NPELyCMOTPEHO IO
_JUCLMILUINHE;
_ BBIIIOJHUTH MUCbMEHHYIO padoTy, €ClIM JaHHOE 33JJaHKe MPEAYCMOTPEHO MO JUCLHUIUINHE;
HOJTOTOBUThH JOKJAJ, MPE3EHTALUI0 WU pedepar, eciau AaHHOE 3aJaHue IMPEeayCMOTPEHO IO
JUCLUIUINHE.
MeToan4yeckue yKa3aHHUsA I MOATOTOBKH K KOJUIOKBHYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)
M3YyYUTh y4eOHBIM MaTepuai o TeMe 3aHATHs WK OTJCJIbHBIM 3HAUMMBIM YU4E€OHBIM BOIIpPOCaM, IO
KOTOPBIM OYJIET OCYIIECTBIATHCS OIPOC
MeTtoanyeckue yKazaHusi VISl IOATOTOBKH K 3a4eTy
1. O3HaKOMHTBCS C TpUMEPOM OmiieTa, BBIHOCUMOI'O Ha MPOMEKYTOUHYIO aTTecTaluio B (opme
3auera;
2. O3HaKOMHUTCS C TECTOBBIMU 33/1aHUSIMH B JIMYHOM KaOMHETE CTYJIEHTA;
3. Ilpoananu3upoBaTh MaTepuall 1 HAMETUTD IIOCIIEA0BATEIBHOCTD €70 IOBTOPEHUS;
4. OnpenenuTb HauboJIee MPOCTHIE U CIOKHbBIC TEMBbI U (WJIN) pa3esibl JUCIUIUINHBL;
5. [ToBTOpUTH MaTepHai no Hauboiee 3HAYMMbIM/CIIOKHBIM TeMaM U (WJIK) pa3jesiaM AUCLHUIUIMHBI 110
KOHCIIEKTaM JIEKIIUI 1 yuyeOHOM 1uTepatype, a TakKe 3JeKTPOHHBIM 00pa30BaTEIbHBIM PeCypcaMm.



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumeHnoBaHue, aBTOp, roJ U MeCTO H3AAHUS Pexomennyercs npu KosmmyecTBo DJIeKTPOHHBII
n H3y4eHHUH pa3/ienoB JK3eMILIAPOB B ajipec pecypca
Jhii JUCHUILIHHBI OHOJIHOTEKE
1 2 3 4 5
1 |OcHOBBI aITOPUTMH3AIMH U IPOTPAMMHUPOBAHNUS Ha 361K | MHOTOIOTOYHOCTD U 0 https://www.

Python: yue6nuk, Augpeesa O. B., Pemusosa O. U., 2024 - |MHOromnpoueccHOCTh iprbookshop.ru
2025 /129510.html
2 |Wudopmaruka: yaeOHUK 171t By30B, Tpodumos B. B., 2024 [Knacrepst u 0 https://urait.ru
-2025 BBIUHUCIIUTEIIbHBIE CETH /book/informatika-
533353

9.2. IlepeyeHb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «/HTepHeT», B TOM
yncse npodeccHoHaIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJISI OCBOCHUS JUCIUIIJIMHBI

1. http://www.prlib.ru — caiit [Ipe3uneHTckoit OMOINOTEKU

2. http://mon.gov.ru — caiitr MunoGpuayku PD

3. http://eor.edu.ru

4. https://docs.python.org/3/ — opurnmansHast TOKyMEHTaLUs 10 S3bIKY IPOTrpaMMHUpoBaHus python

9.3. IlepeyeHp HHMPOPMAIMOHHBIX TEXHOJOIHH, MCHOJB3YeMbIX MNPH OCYIIECTBJCHHHU
0o0pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILVINHE, BKJIYAs NepedyeHb MPOrpaMMHOro odecneveHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPU HAJTUYMH)

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nutieH3us 6eccpouHo

2. MS Office B pemakmusx: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
TUICH3UST 6€CCPOUHO

3. MS Visio B penmakmusx: «Professionaly (2013, 2016, 2019, 2021(x86, x64)) — nuueH3us

OeccpouHo

Astra Linux Special Edition, BapuanT nuuensupoBanus «Opem», PYCB.10015-10 — nunen3us

OeccpouHo

Adobe Acrobat Reader — cBo6oHO pactipocTpansemoe 110

I"apanT (cripaBouHas npasoBas cuctema) — auuensus 10 31.07.2027

FastStone Image Viewer — cBo6oHO pacnpoctpansemoe [10

Sunexc bpaysep s opranuzanmii — cBo0oHO pacripocTpansemoe [10

[Tnardpopma «1C:IIpennpusarue 8», kondpurypamun «1C:JJoKkyMeHTOOOOPOT rocyAapCTBEHHOTO

yupexaenusn», «1C:Yausepcurer [IPOD», «1C:Meauuuna» — nuueH3usi 6ecCpouHo

10. Enunas mudposas oOpazoBatenpHas cpenqa PHUMY um. H.U. IluporoBa — coOcTBeHHas

paszpaborka PHUMY

11. MTC JIuak nnardopma ais npoBeeHus BeOnHapoB — muueH3us 1o 04.07.2027 r.

12. AntuBupyc Kaspersky endpoint Security — nunensust 1o 19.09.2027 r.

13. ApxuBarop 7-Zip — cBoboaHO pacrpocTpansemoe [10

14. ITnarpopma «Kinescope» - munensus 1o 11.03.2027 r.

15. Cucrema ynpasnenust ooyuenuem (LMS) — munen3ust 6eccpounas

16. Ubuntu — cBo6oano pacmpoctpansemoe [10 (OC ¢ OTKPBITBIM UCXOAHBIM KOJIOM)

17. Debian — cBo6onHo pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM UCXOIHBIM KOJIOM)

18. Python (c Gubmuorekamu it aHaTM3a TaHHBIX)

19. Visual Studio Code

20. OC Ubuntu

21. Slurm

22. Kubernetes

23. Nextflow

he

VXN



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 000py10BaHHBIX YUeOHBIX ayAUTOPHIi Ilepeyenpb cnenuaIM3UPOBAHHOI MeDes M, TEXHMYECKHX
n cpeacTB 00y4eHust
/m

1

Aynuropust, 060py0BaHHasE MYJIbTUMEIUHHBIMU 1 HHBIMU
CpelcTBaMU 00y4YeHHS

KoMmmbroTepHast TeXHUKA ¢ BO3MOKHOCTBIO MOKITIOUEHUS K
ceru “Unteprer” , Kommeroteps! st o0ydaromuxcst , CTymnbs
, Komnprorep nepconanbuelii , KomnbioTepHslii cTo ,
IIpoekTop MyIbTUMEANIHBIN , DKpaH JUIS IPOCKTOpa

2 |IlomemeHune st CaMOCTOSTENILHOM pabOTH 00yJaIOIUXCS, VYueOHast MeOeIb (CTOJIBI, CTYJIbsI), KOMITBIOTEPHAst TEXHUKA C
OCHAIIEHHOE KOMITBIOTEPHOI TEXHUKOH C BO3MOXKHOCTBIO BO3MO>KHOCTBIO TIOAKITIOUEHHS K ceTu «HTepHeT» 1
TIOIKITIOUEeHUS K ceTH VHTepHeT 1 o0ecredeHreM 10CTyna B obecriedeHreM 0CTyIa B IEKTPOHHYO HHPOPMaIHOHHO-
3JEKTPOHHYIO HHPOPMAIIHOHHO-00Pa30BaTEIBFHYIO CpeLy 00pazoBaTeNFHYIO Cpery
OpraHu3aliy

3 YueOHas ayauTOpHUs TS IPOBEICHUS IPOMEKYTOUHOM YuebHas Mmebemb (CTOMBI M CTYJbsS ISl 00yYarOIIMXCs), CTOIM,

aTTecTanuu CTyJI MIPEMOIaBaTeIsL, IEPCOHATIbHBII KOMIIBIOTED; HA00P
JEMOHCTPAIIMOHHOTO 000pyI0BaHHKs (IIPOCKTOP, SKPaH,

KOJIOHKH)

YHuBepcurer obecnedeH HEOOXOJMMBIM KOMIUIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO
pacnpocTpaHseMoro MporpaMMHOro obecreueHus (coctaB ompenensercs B pabodeld mporpamme
JUCIUTUTMHBI ¥ TIOJUIEKHUT OOHOBJICHUIO TIPU HEOOXOAMMOCTH). brubnnorednslii (OoH yKOMILIEKTOBAH
NeYaTHBIMU M3JAHUAMH U3 pacdyera He MeHee 0,25 sK3eMIUIsipa KaXKAOro M3 M3/IaHUM, YKa3aHHBIX B
paboueil mporpamme AMCHUMIUIMHBI, Ha OJHOTO OOYYAalOUIerocss M3 4YHCIa JIMI, OJHOBPEMEHHO
OCBaMBAIOUINX COOTBETCTBYIOUIYIO AUCHUILINHY.

OO6yuarouuMest obecriedeH A0CTyn (yIOajJeHHBIM JIOCTYI), B TOM YHCIE B cllydae NMPUMEHEHUS
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIMOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHoHaIbHBIM 0a3aM JaHHBIX U MH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezeIsseTcss B padoueit mporpaMme TUCIUTUTHHEI M ITOJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaroniuecss W3 4YWCIa HMHBAIHAOB OOECIEYEeHbl NEYaTHHIMU U (WJIM) BIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU pecypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3710POBBSI.
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