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1. O0uue nmos1o:xxeHUst
1.1. Heab 1 321241 OCBOEHHS TUCIHUIIIUHBI

1.1.1. Lens.

Ilenpt0o u3yuyeHUs] AUCUUILIIMHBI SIBJISIETCS TMOJyYEHHE CTyJACHTaMU OCHOBHBIX 3HAHUU IO
nHpopmaruke, ocobeHHOCTAM Unix-moJ0OHBIX ONEPAIMOHHBIX CHUCTEM, KOMITBIOTEPHBIM CETSIM,
pacmpenieJIeHHbIM BBIYMCIUTENbHBIM CUCTEMAM, CHCTEMaM YIpaBJIeHHUs 0a3aMH JaHHBIX, CO3/IaHHUIO
KOMITBIOTEPHBIX TMPUJIOKEHUH W METOJaM MAaIIMHHOTO OOydeHHs. A TakKe IMOJIyYyeHHUE HaBHIKOB
nporpaMMupoBaHus Ha si3bike Python, paGoTsl B onepannonHoit cucteMe Linux, 3HaHUN 00 OCHOBHBIX
MakeTax aHajgu3a U 00paOOTKHU JNaHHBIX si3bika Python, ombiTa mprMeHeHUs MOMYyYEHHBIX 3HaHUW s
aHaJIM3a MOJIEKYJISIPHO-OMOIOrMYECKUX U KIIMHUKO-TUarHOCTUYECKUX JaHHbIX.

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHUS TPOTPAMMBbI TUCIUTIIINHBIL:

® OOy4uTh OCHOBHBIM TIOHSTHSAM U 0A30BBIM 3HAHHUSM B 001aCTH HHPOPMATHKH;

® OOyuyuTh MOHATHSIM, MMOAXOJAM M IPAKTUYECKHMM HaBbIKaM pabOThl C CHCTEMaMHu
ynpasneHus 6azamu qanHbix (CYBJ);

® OOy4uTh OCHOBaM aITrOPUTMHU3AIINY;

® OOyuuTh OCHOBaM, MOAXOJAM M MPAKTHYECKUM HABBIKAM HMHTEIUICKTYyalbHOH 00paboTka
naHHbIX B Python, BKiro4ast MeTo/1b1 HEMPOHHBIX ceTell rITy0oKoro 00y4eHus.

® OOyuuTh 6a30BBIM MOHATHUSIM U MPHHITUIIAM PAOOThI KOMITBIOTEPHBIX CETEIH;

® OOyuuTh HaBBIKAM pEANTH3AIUH AITOPUTMOB COPTHPOBKH, PEKYPCHH, TOMCKA, pabOThI CO
CTpOKaMH, PeryJIsipHBIMU BBIpRXKEHUAMHU U Kpuntorpaduu Ha si3pike Python;

® OOyuuth HaBbIKaM paboThl B Unix-mogo0HbIX onepaiinonusix cuctemax (OC);

®  OOy4uTh MOHATHSM, ITOJIXOJIAM U MPAKTUIESCKAM HABBIKAM PaCIPE/ICICHHBIX BEIYMCIICHUIT,

® OOyuuTh CHHTAKCHCY, HaBbIKAM OOBEKTHO-OPHEHTHPOBAHHOI'O MPOrPaMMHPOBAHUS Ha

s3bike Python, mo3HakOMUTBH C OCHOBHBIM MakeTamH si3bika Python;

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucnunnuna «MHpopMaTiKa, OCHOBBI MPOrpaMMUPOBAHUS) U3ydaercs B 2, 3, 4 cemecTpe (ax) u
OTHOCHUTCA K 00s3aTenpHON yacTh Omoka b.1 quctmiuinHel. SBiaserca 00a3aTeIbHON JUCIIUILIHHOM].

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisieT 8.0 3.e.

JI1st yCrenrHoro OCBOCHUST NUCIUIUTMHBI HACTOSIIEH 00ydJaroniuecs: JOMKHBI OCBOUTH, B paMKax
00pa3oBaTENbHBIX CTAaHIAPTOB TIOJHOTO CpEIHEro OOpa30oBaHUs, CICIYIONINE AUCIUILUINHBIL:
Nudopmaruka; Madopmarrka u nHGOPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIECH JUCIUTIIMHBI 00YUYarOIMMecs TOJDKHBI OCBOUTH CIIETYIOIITHE
TUCHUIUIMHBL: Bpicmas maremaTtuka; MHOCTpaHHBIN s3bIK; Teopusi BEpOATHOCTH M MaTEeMaTHYeCcKas
CTaTHCTHKA.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITSIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
JTUCIUATITMHBI, HEOOXOIUMBI JIJIsl YCIICIITHOTO OCBOCHUS MUCHUIUIMH: R, Onoctatuctuka; R, MammnaHOe

oOyuenue; buonndopmarnka; Ananu3z NGS naHHbIX; AHanU3 OMOJOTHYECKUX MOCIEA0BATEIbHOCTEN;



AHanu3 pe3ysbTaToB BHICOKOIIPOU3BOAUTEIBHOTO CeKBEeHHpOoBaHus; CucreMHas ouonorus; I eHomuka
U KIMHUYecKas OumomHpopmaruka; AJIropuTMbl OHMOMH(GOpPMATHKHU; VICKYyCCTBEHHBIH WHTEIUICKT B
aHanu3e  OMOMEIMUMHCKMX  JaHHBIX; KommbpoTepHOe  KOHCTPYMPOBAHHE  JIEKApCTB;
Xemounpopmatuka; TeopeTudeckue OCHOBBI KuOepHETHKH; CHUCTEMHBIM aHANW3 W OpPTaHHU3AIUs
3/IpaBOOXpaHEHMs; AHAIN3 TeHOMOB; MaremaTnueckasi Ouosorust; MeauuuHckasi uH(popMaTHKa.
3HaHUs, YMEHUS U OMBIT MPAKTUYECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JUCIUIUIMHBI, HEOOXOAMMBI IS YCHEIIHOTO NPOXOXIACHHS mNpakTuk: IIpakTuka mo aHamuzy
uzoopaxkenuit; Ilpaktuka no ananu3zy NGS pannbix; Ilpenmummnomuas, HUP; Ilpaktuka mo

KOMITbIOTEpHOH (papmakosnoruu; [IpakTrka mo co3nanuio GU3MOIOIrMYECKUX MOICTEH.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 2

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-7 Cnocoden obecnieqyuTh MHGPOPMANHMOHHO-TEXHOJIOTNYECKYI0 MOJAEPKKY B 00J1aCTH

31paBOOXpaHCHUs, IPUMEHATDH CPEACTBA l/lH(l)OpMaHHOHHO-KOMMyHI/IKaHI/IOHHBIX TEXHOJIOTHH

U pecypcbl OuonHpopMaTuK B NpodecCHOHAIBbHOM 1eATeIbHOCTH, BHINIOJHATH TPEOOBAHUA

HH(popManoHHO 0€301TACHOCTH

OIIK-7.1M 1 Ilpumensier
COBpPEMEHHbIE
MH(GOpPMalMOHHbIE
TEXHOJIOTHH U
CIELUATU3UPOBAHHOE
IIPOrpaMMHOE 0OecrieyeHue
JUTSL pelIeHUs

npoeccuoHANBHBIX 3ajay.

3narb: TeopeTnueckrue OCHOBBI MH)OPMATHKH,
CHEeLMAIN3UPOBAHHOE IPOrPaMMHOE 00eCTIeYeHHEe, COBPEMEHHbIE
MHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU U UX

MIPUMCHCHUC IJIA O6pa6OTKI/I 6I/IOM6I[I/II_II/IHCKI/IX JaHHBbIX.

YMmern: HpI/IMeHHTB HeO6XOI[I/IMBIe CIICHUAIIN3UPOBAHHOC
IporpaMmMHOC obecneueHue u COBPCMCHHLIC I/IH(l)OpMaI_II/IOHHO—
KOMMYHHUKAIIMOHHBIC TCXHOJIOTUH JIs1 aHaAJIN3a 6I/IOMC,I[I/II_II/IHCKI/IX

JaHHBIX.

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM €HCTBUSIMH):
Pa6oTbI co ciennanu3upoBaHHBIM POrPaMMHBIM 00€CIICUeHHEM
(OC Unix, OCHOBHBIMH ITpOrpaMMaMu, aIMUHUCTPUPOBAHHEM
cuctemsl (htop, apt, awk, sed, vim, nano), si3bik bash) u
COBPEMEHHBIMH HH()OPMALIMOHHO-KOMMYHHKAIIHOHHBIE

TCXHOJOTHUAMMU AJIA aHaJIku3a 6I/IOMCI[I/II_[I/IHCKI/IX JaHHBIX.




OIIK-7.1 /12 OcymiectBiser
MOUCK HH(POPMALIUU C
UCTIOJIb30BaHUEM
nH(GOPMaIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI U PecypcoB
O6ronHpOpMaTUKU IS
npogeccuoHaIbHON

JCATCIIbHOCTH.

3natb: OcHOBBI (QYHKIIMOHUPOBAHHS IEPCOHATBHBIX KOMITBIOTEPOB,
KOMIIBIOTEPHBIX CETEH, U MPOTOKOJIOB IIEPEAAYH JAHHBIX,
HEOOXOAUMBIX JUISI TOMCKA MHPOPMALIUHU C UCTIOIH30BAHUEM
MH(OPMaLIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U PECypCOB

OononH(pOpPMAaTHKH TSI TPOPECCHOHATTFHON IEATEIIEHOCTH.

YMmerb: OCymiecTBIATh HOUCK U aHAINU3 HH(POPMAIIHUH C
UCTOJIb30BaHNEM HH(OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH U pecypcoB OMOMH(POPMATUKH JIJIs TPO(HECCHOHATEHON

ACATCIIbHOCTH.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
[Toucka uHpOpPMALINYU C UCTIOIB30BAHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U pecypcoB OMOMH(POPMATUKH IS

npodeccCHoHaNBEHON e TEIBHOCTH.

OIIK-7.1 /3 ObecneunBaet
MH(pOpPMaIMOHHO-
TEXHOJIOTUIECKYIO
MOJJIEPKKY B 00J1aCTH
3JIPaBOOXPAHEHHS C
UCTIOJIb30BaHUEM
TpeboBaHMit
MH($OPMallMOHHON

0€e30macHOCTH

3HaTb: OCHOBHBIE IPOTOKOJIBI NIEPEaYy JaHHBIX B KOMITbIOTEPHBIX
cersax. [IpaBa nocTtymna B pa3MyHbIX ONEPALlMOHHBIX CUCTEMaX U
TpeboBaHus K MH()OpMAIIMOHHON 6€30aCHOCTH AJIsi OpraHu3aluu
pacrpeielIeHHbIX BBIYUCIICHUH, CUCTEM YIIpaBlIeHHsI 0a3aMH JaHHbBIX

U TpH pa3paboTKe KOMIbIOTEPHBIX MPUIO0KEHUH.

Ymern: ObecrieunBaTh HHYOPMALIMOHHO-TEXHOIOTHUECKYIO
MOAJIEPKKY B 00J1aCTH 3/IpaBOOXpAaHEHUS U 00pabOTKU
MEPCOHANBHBIX JAHHBIX C UCIIOJIb30BAHUEM TPEeOOBaHHI

nH(pOpMaITMOHHOM 0€30MMacHOCTH.

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
HacTtpoiiku npaB 10cTyma B KOMIBIOTEPHBIX CETAX U ONEPAIMOHHBIX
CHUCTEMaX, a TaKKe MPOBEJCHUS OIEHKH MHPOPMAITMOHHOMN
0€30MacHOCTH KOMITBIOTEPHBIX MPOTPaMM U paclpeesIeHHbIX

BBEIYMCIICHUH.

ITK-2 Cnoco0eH 00ci1ie1oBaTh 00beKThl HHGOPMATH3ALMH, ONIMCHIBATH TEXHOJOTHYECKHUe

nmpouecceol, q)OpM]/IpOBaTl) TpeﬁoBal—[lflﬂ K (l)yHKlII/IOHaJ'II)HbIM BO3MOKHOCTAM

uHpopmannoHubix cucreM (UC), pazpadaTrsiBaTh HHGOPMALMOHHOE, IMHTBUCTHYECKOE,

ajropuTMuyeckoe odecrnieueHue npu npoekrupopanuu UC u 6a3 nannbix B cepe

3APaBOOXpPaHCHUSA




I[IK-2.1J11 OuenuBaer
00BeKT nHbOpMaTU3ALINH,
orpeenser
XapaKTepUCTUKH
HE00XO0IMMOI0 KOMILJIEKCa
TEXHUYECKUX U
IPOTPaMMHBIX CPEJICTB B
00J1aCTH 3/1paBOOXpAHEHUS,
paspabatrbIBaeT
TEXHUYECKYIO

JIOKYMEHTAIUIO

3HaTh: CTpoeHue NePCOHAIBHBIX KOMIIBIOTEPOB U KOMIIBIOTEPHBIX

CCTCI>'I, CHUCTCM XPAHCHUA JAHHBIX U BBIYHUCIUTCIIBHBIX KOMIIJICKCOB.

YMerth: PaboTath B pa3auuHbIX ONEpPAIIHOHHBIX CUCTEMAX, a TAaKXKe

HaCTpanBaTb NPOTOKOJIBL obMeHa JAaHHBIMU B KOMIIBIOTCPHBIX CCTAX.

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
Onenkn 00beKkTa HH(POPMATU3ALINY, ONIPEAETIATh XapaKTePUCTHKH
HE00X0/IMMOT0 KOMILJIEKCA TEXHUYECKHX M TPOrPaMMHBIX CPEZCTB B
o0acTi OMOMEIULIMHBI U 3[paBOOXPAHEHUS], COCTaBICHUS

TEXHUYECKOI0 3aJaHNs U TEXHUISCKOMN AOKYMCHTallUU

[TK-2.1]12 Pa3pabaTsiBact
CTPYKTYDY, pyHKIHIH,
ONMCAaHUE B3aUMOJEHCTBUI
MEXTy 00BEKTaMHU
(uH(OpMAITIOHHBIE
MOJIEIN) B MEIUITMHE U

31paBOOXPAaHEHUN

3uaTh: Kak pa3zpabareiBaTh CTPYKTYpY, GYHKIMH, U OIUCHIBATh

BSaHMOHefICTBI/IH MCIKOY 00BEKTaMH Ha S3bIKE IMporpaMMHUpOBaHUs

YMeTh: AHAIU3UPOBATH CTPYKTYPY, GDYHKIIUU U B3aUMOJACHCTBUS

MeX1y 00beKTaMH MPU HAMMCAHUU KOMIIBIOTEPHBIX TPOrPAMM.

Biaaers npakTH4YeCKUM ONBITOM (TPYAOBbIMHM 1eHCTBUSIMH):
Co3nanus MPUI0KEHUM, pacpeieNIeHHbIX BBIYUCICHHUH, peaTn3aiuu
ITOPUTMOB MPOrPAaMMHUPOBAHUS aHAJIM3a OMOMETUITMHCKUX TAHHBIX

Ha s13b1ke Python.

[IK-2.1J13 Broaut B
AKCILTyaTaITuIo,
OCYIIIECTBIISET
TECTHPOBAHUE
MIPOrpaMMHOTO
obecnieueHus u
COTIPOBOXIACT
WH()OPMAITMOHHBIE CUCTEMBI

B cepe 31paBOOXpaHEHUsI.

3HaTb: [Iporpammsl 11 agMUHUCTpUpOBaHus ceteil. CeTeBble
TaOu1Ibl, (haliepBOILI, TPaBUIIA U IPOTPAMMBI JJIsI MOHUTOPHHTA
(zabbix). [TpuHIIUTIBI MHOTOTIOTOYHOU PabOThI, HEOOXOAMMBIE
MpaBUJIa U MATTEPHBI POSKTHUPOBaHUs. CUCTEMBI yIIpaBICHUS

kouteitHepamu (docker, kubernetes)

Ymerb: Co3gaBaTb MHOTOIIOTOYHBIE IPOTPAMMbl U KOHTEUHEPBHI.

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /1eHCTBUAMM):
Co31aHust MHOTOIOTOYHBIX IIPOTPaMM, UCIIOJIb30BAaHHS TATTEPHOB
IIPOEKTUPOBAHUS MHOTONIOTOUHBIX Iporpamm(thread-safe),
pacnpeneneHHbix ¢ainoBbix cuctem, RAID maccuBoB, HDFS, Ceph,

kiactepoB GPU.

Cemectp 3

Koa 1 HamMeHOBaHHE KOMIIETEHIIMH

Koa v naumenoBanue

HHAUKATOPA T0CTHKEHUSI

KOMIIETCHIIMHU

Ilnanupyemblie pe3yabTaThl 0CBOCHUS TMCHUIIMHBI (MOIYJIs1)




OIIK-7 Cnocoben ob6ecieduTh MHGPOPMALMOHHO-TEXHOJIOTHYECKYI0 OJ/IEPKKY B 00J1aCTH

3ApaBoOOXpaHCHUs, IPUMEHATH CPEeACTBA I/IH(])OpMall]/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEeXHOJOT Uil

U pecypchl OuouHGpopMaTUKHU B IPO(eCcCHOHATBHOM 1eITeJIbHOCTH, BLINOJIHATH TPeOOBaHUS

HH(POPMALIMOHHOH 0€30IacHOCTH

OIIK-7.1M/1 Ilpumenser
COBpPEMEHHBIE
UH(POPMALIMOHHBIE
TEXHOJIOTUH U
CIELUATM3UPOBAHHOE
IIPOrpaMMHO€E 00€ecTIeUeHHE
JUTSL PELICHUS

npodeccroHaIbHBIX 3ajad.

3HaTtb: OCHOBEI AJIrOpUTMHU3aALIUA, OIIPCACIICHHUC, CBOﬁCTBa, BHU/bI

3anucu, oleHka 3 (HeKTUBHOCTH aJITOPUTMOB.

YMmern: Vcnonb3oBaTh OCHOBHBIE KOMIIOHEHTHI s3bIka Python, Tumsl

JAHHBIX, BUPTYAJIbHOE OKPYKEHHE U OCHOBHbIE OMOINOTEKU

Biaaers npakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
PaboThI co cnennanu3npoBaHHBIM IPOrPaMMHBIM 00€CIIEUeHHEM
(Python, ero makeTbl, OCHOBHBIE KOHCTPYKITHH U cpebl: Google
Colab, Jupiter Notebook) u coBpeMeHHbIMU UH(OPMAITMOHHO-
KOMMYHUKAITMOHHBIC TEXHOJOTHSIMU JIJIs aHaJIu3a OMOMEIUITMHCKUX

JAHHBIX.

OIIK-7.M 2 OcymiecTBaseT
MOUCK MH(OPMAITIH C
HCIIOJIb30BaHUEM
nH(pOpMaITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI U pecypcoB
OononH(pOpPMATHUKH ISt
npodeccuoHanbHOM

JACATCIIbHOCTH.

3HaTh: OCHOBBI TOKCKA C HCIIOIB30BaHUEM MH(POPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI U peCypcoB OMOMH(POPMATUKH TS

podhecCHOHATLHOM IS TEIIEHOCTH.

YMmerb: OCymiecTBIATh HOUCK U aHAINU3 HH(POPMALIHH C

UCIOJIb30BaHuEM s3bIKka Python.

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU JIeiiCTBUAMM):
Peanu3zanuu 00beKTHO-OPUEHTHPOBAHHOTO MPOTPAMM, AITOPUTMOB
MoucKa 1 00pabOTKU JaHHBIX, & TAKXKe BU3yallu3allii JaHHBIX C

UCIOJIb30BaHUEM s3bIKka Python.




OIIK-7.1/]13 ObecneunBacT
nH(GOPMaIMOHHO-
TEXHOJIOTUYECKYIO
HOJIEPKKY B 0071aCTH
3JpaBOOXPaHEHUS C
UCIIOJIb30BaHNEM
TpeOoBaHuUit
uH(GOPMaMOHHON

0e30macHOCTH

3natb: OCHOBHBIE MPOTOKOJIBI MEPEAYH JIAHHBIX B KOMITBIOTEPHBIX
cetsix. [IpaBa nocTyna B pa3iMuHbIX ONEPAIMOHHBIX CUCTEMAX U
TpeboBaHMs K MH(DOPMAIITMOHHOM 0€30MaCHOCTH ISl OPTaHU3aIuN
pacrpeieIeHHbIX BBIYMCICHUM, CUCTEM YIIpaBJIeHUs 0a3aMH TaHHBIX

U IIpU pa3pabOTKe KOMIBbIOTEPHBIX IPUIIOKEHUN

YmMmern: ObecnieunBaTh HH(HOPMAITIOHHO-TEXHOIOTHYECKYIO
HOJJIEPAKKY B 00JIaCTH 3[paBOOXPAHEHUS U 00pPabOTKH
MEPCOHATBHBIX JAHHBIX C UCTIOIb30BAHUEM TPEOOBAHUI

MH(POPMALMOHHOM 6€30MacHOCTH.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
Hactpoliku npaB 1ocTyna B KOMIBIOTEPHBIX CETSIX U ONEPallMOHHBIX
cucTeMax, a TakXke MPOBEACHUS OLEHKH UH()OPMAIIHOHHON
0€30MaCHOCTH KOMITbIOTEPHBIX IPOTPaMM U pacrpeeIeHHbIX

BBIYUCIIEHUI.

IIK-2 Cnocoden o06cienoBaTh 00beKThl HHPOPMATH3ALMH, ONTUCHIBATH TEXHOJOTHYECKHE

npoueccsl, GopMUpoOBaTH TPeOOBAHNSA K PYHKIHMOHAIbHBIM BO3MOKHOCTSM

nHpopmannoHubix cucreM (MC), paspadaTrsiBaTh HHPOPMALMOHHOE, IMHIBUCTHYECKOE,

ajropuTMuyeckoe odecrnieyenue npu npoexkrupopanuu UC u 6a3 nannbIx B cepe

3APaBOOXPaHEHHS

[IK-2.1J11 OuenuBaet
00BbeKT MHGOPMATH3AIINH,
ornpezaenser
XapaKTePUCTUKU
HEOOXO0JUMOT0 KOMIJIEKCa
TEXHUUYECKUX U
MIPOTPaMMHBIX CPEJCTB B
o0JacTu 31paBOOXpaHeHus,
pa3pabaTsiBaeT
TEXHUUYECKYIO

JAOKYMCHTAIUIO

3HaTh: MeTonoa0ruio pa3paboTKU U HAMTMCAHUS TPUKIIATHBIX

nporpamm B Python.

YmMmetsn: TectupoBath npukiaaneie nporpamm B Python

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):

OneHkn 00BEKTOB M MX B3aUMOOTHOIIEHHH B Python




[TK-2.1]/12 Pa3pabaTsiBaet
CTPYKTYDY, PyHKIMH,
OIMCAaHUE B3aUMOJECHCTBUI
MEXTy 00BEKTaMU
(uHpOpMaIIOHHBIE
MO/JIEJIN) B MEAULIUHE U

3ApaBOOXPAHCHUU

3natb: OcHOBBI (QYHKIIMOHUPOBAHHS IEPCOHATBHBIX KOMITBIOTEPOB,
KOMIIBIOTEPHBIX CETEH, U MPOTOKOJIOB IIEPEAAYH JAHHBIX,
HEOOXOAUMBIX JUISI TOMCKA MHPOPMALIUHU C UCTIOIH30BAHUEM
MH(OPMaLIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U PECypCOB

OronH(pOPMATHKH 1T TPO(HECCHOHATLHOU I TEIIEHOCTH

YMmerb: OCymiecTBIATh HOUCK U aHAINU3 HH(POPMAIIHUH C
UCTOJIb30BaHNEM HH(OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH U pecypcoB OMOMH(POPMATUKH JIJIs TPO(HECCHOHATEHON

ACATCIIbHOCTH.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
[Toucka uHpOpPMALINYU C UCTIOIB30BAHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U pecypcoB OMOMH(POPMATUKH IS

npodeccCHoHaNBEHON e TEIBHOCTH.

[1K-2.11 /13 BBoaut B
AKCIUTyaTaIuIo,
OCYIIIECTBIISIET
TECTUPOBAHUE
MIPOTrPaMMHOTO
oOecreyeHus U
COTIPOBOXIAET
nH(OpPMAITMOHHBIE CUCTEMBI

B c(epe 31paBOOXpaHEHUsI.

3HaTh: YCTpOﬁCTBO NEPCOHAJIBHBIX KOMIIBIOTCPOB, KOMIIBIOTCPHBIX
CceTell M BBRIYHUCIUTEIIHLHBIX KOMILJIICKCOB, a4 TaK¥XK€C 0COOEHHOCTEN
OICpallMOHHBIX CUCTEM U H606XOI[I/IMOFO nporpaMmMHOTO
O6€CHC‘ICHI/I${, HCIIOJIb3yCMBIX B pa60Te HH(bOpMaHHOHHLIX CHCTCM, B

TOM 4HcJIe B cepe 3paBOOXPaHEHHUS.

YMmerh: BBOI[I/ITB B OKCILTyaTalluO U OCYIIECTBJIATh TECTUPOBAHUC

IporpaMMHOIo obecneyeHus..

Baagers npakTH4eCcKUM ONbITOM (TPYAOBBIMHU ACHCTBHUAMU):

TecTupoBaHus TPOrPaMMHOTO OOECTICUEHUSI.

Cemectp 4

KOI[ U HAMMEHOBAHUE KOMIIETCHIINHU

Koa u HauMeHOBaHHe
HHAXKATOPA JOCTUKCHUS

KOMIICTCHI MU

H.ﬂa}mpyeMue pe3yJbTaThbl 0OCBOCHUA TUCHUIIIIMHBI (MO}]yJIﬂ)

OIIK-7 Cnocoben ob6ecneynTh MHGPOPMAIMOHHO-TEXHOJIOTHYECKYIO MOAIEPKKY B 00J1aCTH

3ApaBoOOXpaHCHUs, IPUMEHATH CPEACTBA l/lH(l)OpMaIH/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEXHOJOT Uil

U pecypcbl 0HOMH(pOPMATHKH B MPO(eCCHOHATILHOM 1e1ITeJIbHOCTH, BHINOJIHATH TPeOOBAHUS

HH(POPMALIMOHHON 0€30IacHOCTH




OIIK-7.1M/I1 Ilpumenser
COBpPEMEHHbBIE
UH(POPMAaLIMOHHBIE
TEXHOJIOTUH U
CHelHUaIU3UpPOBAHHOE
porpaMMHoOe oOecrieyeHue
JUIS peLIeHus

HpO(i)eCCI/IOHaJ'IbHBIX 3ajJa4.

3narb: Teopernueckrne 0OCHOBBI HH)OPMATHKH,
CIIEUATIM3UPOBAHHOE [IPOrPaMMHOE 00€eCTIeYeHIE, COBPEMEHHBIE
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IC TEXHOJIOTHUHU U UX

MpUMEHEHHUe st 00pabOoTKH OMOMEIUITUHCKHUX JaHHBIX

YMmern: [IpuMeHATs HEOOXOAUMBIE CIIELIMATU3NPOBAHHOE
porpaMMHOe oOecrieueHre U COBpeMEHHbIE HH(POPMAITMOHHO-
KOMMYHUKAI[HOHHBIE TEXHOJIOTUH JIJIsl aHAIN3a OMOMETUITTHCKIX

JAHHBIX.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
PaboThl co cniennanu3upoBaHHBIM MPOTrPAMMHBIM O0OeCTIeYeHUEM
(OC Unix, Python, SQL u nip.) 1 coBpeMeHHBIMU HH()OPMAITHOHHO-
KOMMYHUKAI[HOHHBIE TEXHOJIOTUAMH JUISI aHAJIN3a OMOMETUIIMHCKUX

JaHHBIX

OIIK-7.1 /12 OcymecTBiser
MOMCK MH(OpMAIIH C
HCIIOJIb30BaHUEM
MH(pOpPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI U pECypCcoOB
OnonH(pOpMaTUKU IS
npodecCHOHATIEHON

JACATCIIBHOCTH.

3HaTb: OCHOBBI (PYHKIIMOHUPOBAHUS NEPCOHATBHBIX KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX CETEH, M MPOTOKOJIOB Mepelaul JaHHBIX,
HEOOXOAUMBIX JUIsl TOMCKA HHPOPMALIUHU C UCIIOIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI U PECYpCOB

O6nonH(pOpMaTHKH JUIsl TPO(ECCHOHATTBHON 1EATEIbHOCTH.

YMmerb: OcyniecTBIATh NOUCK U aHAIU3 HHPOPMAIIIH C
HCIOJIb30BaHNEM UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI U pecypcoB OMOMH(OPMATUKH [T TPOPECCUOHAIBHOMN

JCATCIIBHOCTH.

Baagers npakTHueCcKUM ONbITOM (TPYAOBBIMHU ACHCTBHUAMU):
[Toucka nHpOpMAINK C UCIIOIB30BaHNEM HH(POPMAIITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI U pecypcoB OMOMH(GOPMATUKU IS

npodeccuoHanbHOM NeSTEIbHOCTH.




OIIK-7.1/]13 ObecneunBacT
nH(GOPMaIMOHHO-
TEXHOJIOTUYECKYIO
HOJIEPKKY B 0071aCTH
3JpaBOOXPaHEHUS C
UCIIOJIb30BaHNEM
TpeOoBaHuUit
uH(GOPMaMOHHON

0e30macHOCTH

3natb: OCHOBHBIE MPOTOKOJIBI MEPEAYH JIAHHBIX B KOMITBIOTEPHBIX
cetsix. [IpaBa nocTyna B pa3iMuHbIX ONEPAIMOHHBIX CUCTEMAX U
TpeOOBaHUS K MHPOPMAITMOHHOH 0€30MaCHOCTH ISl OpTaHHU3AIHH
pacrpeieIeHHbIX BBIYMCICHUM, CUCTEM YIIpaBJIeHUs 0a3aMH TaHHBIX

U IIpU pa3pabOTKE KOMIBbIOTEPHBIX IPUIIOKEHUI.

YmMmern: ObecnieunBaTh HH(HOPMAITIOHHO-TEXHOIOTHYECKYIO
HOJJIEPAKKY B 00JIaCTH 3[paBOOXPAHEHUS U 00pPabOTKH
MEPCOHATBHBIX JAHHBIX C UCTIOIb30BAHUEM TPEOOBAHUI

nH(POPMAIMOHHOHN 0€301MacHOCTH

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
Hactpoliku npaB 1ocTyna B KOMIBIOTEPHBIX CETSIX U ONEPallMOHHBIX
cucTeMax, a TakXke MPOBEACHUS OLEHKH UH()OPMAIIHOHHON
0€30MaCHOCTH KOMITbIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U

pacpeaCIICHHBIX BBIYUCIICHUI

IIK-2 Cnocoden o06cienoBaTh 00beKThl HHPOPMATH3ALMH, ONTUCHIBATH TEXHOJOTHYECKHE

npoueccsl, GopMUpoOBaTH TPeOOBAHNSA K PYHKIHMOHAIbHBIM BO3MOKHOCTSM

nHpopmannoHubix cucreM (MC), paspadaTrsiBaTh HHPOPMALMOHHOE, IMHIBUCTHYECKOE,

ajropuTMuyeckoe odecrnieyenue npu npoexkrupopanuu UC u 6a3 nannbIx B cepe

3APaBOOXPaHEHHS

[IK-2.1J11 OuenuBaet
00BbeKT MHGOPMATH3AIINH,
ornpezaenser
XapaKTePUCTUKU
HEOOXO0JUMOT0 KOMIJIEKCa
TEXHUUYECKUX U
MIPOTPaMMHBIX CPEJCTB B
o0JacTu 31paBOOXpaHeHus,
pa3pabaTsiBaeT
TEXHUUYECKYIO

JAOKYMCHTAIUIO

3HaTh: Merononoruo pa3padoTKU U HAMCAHUS TEXHUUYECKOTO

3alaHus, TUIIBI TCCTUPOBAHUSA ITPOTrPaMMHBIX CPCACTB

Ymers: TecTupoBaTh NIPUIOKEHUS, UCIIOJIB30BATH METOL0IOTHIO

paspaboTku npunoxxenuit: Agile, Scrum, Kanban

BuaseTh NpakTHYeCKUM ONBITOM (TPYAOBBIMH /IeHCTBUSAMM):
Onenku 00beKkTa HH(POPMATU3ALINH, OIPEAETIATh XapaKTePUCTHKH
HE00X0IMMOT0 KOMILJIEKCA TEXHUYECKHX U IPOrPaMMHBIX CPEZCTB B
o0acTi OMOMEIULIMHBI U 3/[paBOOXPAHEHHS], COCTABICHUS

TEXHUYECKOI0 3aJaHNs U TEXHUISCKOMN JAOKYMCHTAIUH.




[TK-2.1]/12 Pa3pabaTsiBaet
CTPYKTYDY, PyHKIMH,
OIMCAaHUE B3aUMOJECHCTBUI
MEXTy 00BEKTaMU
(uHpOpMaIIOHHBIE
MO/JIEJIN) B MEAULIUHE U

3ApaBOOXPAHCHUU

3narTh: Kak pa3zpabaTeiBaTh CTPYKTYpY, PYHKIIMH, OIMCHIBATh
B3aMMOJICHCTBHS MEXy 00beKTaMu (MH()OPMAIIMOHHBIE MOJICIH) B

6I/IOJIOFI/II/I, MCIUIMHE U 30PpaBOOXPAaHCHUU.

YMeTh: AHaTU3UPOBATh CTPYKTYPY, PYHKIIUHN U B3aUMOJEHCTBUS
MeX 1y 00beKTaMu (MH()OPMAIIMOHHBIC MOJIEH) B OMOJIOTHH,

MCIUIIUHC U 3APABOOXPAHCHHUU.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMH /1€ CTBUSAMM):
Co3naHus NpuIIoKeHUH, 6a3 TaHHBIX, pacHpeAeICHHbIX BRIYHCICHUH,
peanu3ayy aIropuTMOB IPOTPAMMHUPOBAHHS U UCTIOJIb30BAHHUS
MHTEJUIEKTYaJIbHOTO aHajn3a OMOMEUIIMHCKUX JAHHBIX Ha S3bIKEe
Python.

I1K-2.11 /13 BBoaut B
AKCIUTyaTaIuIo,
OCYIIIECTBIISIET
TECTUPOBAHUE
MIPOTrPaMMHOTO
obecreyeHus U
COTIPOBOXIAET
nH(OpPMAITMOHHBIE CUCTEMBI

B c(epe 31paBOOXpaHEHUsI.

3HaTh: YCTpOﬁCTBO NEPCOHAJIBHBIX KOMIIBIOTCPOB, KOMIIBIOTCPHBIX
CeTeﬁ, CHUCTEM XPAHCHUSA JAHHBIX U BBIYUCIUTCIIbHBIX KOMIIJICKCOB, a
TaK)Ke 0COOEHHOCTH OIICpallMOHHBIX CUCTEM U HeO6XOI[I/IMOl"O
nporpaMMHOIO O6CCH6‘{CHI/I5{, HCIIOJIb3YyCMBIX B pa60Te

MHGOPMALIMOHHBIX CHCTEM, B TOM YHCIIE B chepe 3ApaBOOXPaHEHUS.

YMmeTb: BBoAUTH B SKCILTyaTalUIoO, OCYIIECTBISATh TECTUPOBAHNE
MIPOrpPaMMHOT0 OOECIIeUeHHs U COMIPOBOXKAATH PadoTy

pacupeaciICHHbIX HH(bOpMaHI/IOHHBIX CHCTCM.

Baagers npakTH4eCcKUM ONbITOM (TPYAOBBIMHU ACHCTBHUAMU):
TectupoBanus mporpaMMHOro oOecredeHus, y/1aleHHON paboThI ¢

CUCTEMAaMM XPAHCHUA JAHHBIX U BBIYUCIUTCIbHBIMU CUCTCEMAaMH.




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam

2 3 4
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 138 52 42 44
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 42 18 12 12
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 84 30 26 28
Komnoxsuywm (K) 12 4 4 4
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 110 54 28 28
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 110 54 28 28
IIpomexyrounas arrecranus (KPIIA), B T.u.: 13 2 2 9
Dx3ameH (D) 9 0 0 9
3auer (3) 4 2 2 0
[MoaroroBka k 3x3ameny (CPITA) 27 0 0 27

B yacax: OT/ = 288 108 72 108
OO01mas Tpy0eMKOCTh KP+CPO+KPITA+CPIIA
mucuuasl (OT) B 3aueTHbIX eauHunax: OT/I (B 8.00 3.00 2.00 3.00
qacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

2 cemecTp
Ne Mudgp HaumeHnoBaHnue pazaena Coaepixanue pasaesia M TeMbl B
/1 |KoMIeTeH MU (Monay.ist), TeMbl AUAAKTHYECKUX eINHULAX
AUCIHUNJIMHBI
Pasnea 1. Unix-nopo0Hble onepanoHHbIe CHCTEMbI
1 |OIK-7.1[1, |Tewma 1. BBenenue B Unix- |BBeaenne B Unix-momo6usie cucreMbl, GNU
MK-2.1 11 MOTI00HBIE OTNIEPAIIMOHHBIC /Linux, ¢aiiioBbie CUCTEMBI, OCHOBBI PaOOTHI C
CUCTEMBI. KOMAaHJITHO! CTPOKOMW, BUPTYaJIbHbIC MAILIUHBI.
bazoBeie komMaHbl TepMUHATA. UCTPUOYTHUBBI
Linux

2 |OIIK-7.1M/3, |Tema 2. AJIMUHHCTPUPOBAHUE CUCTEMBI. Y CTAHOBKA

[MK-2.1/11 AnmunucTpupoBanue Linux |mporpaMm, mojb30BaTeNH, IpaBa J0CTyIa,
yIpaBleHUE MPOIIECCaMU U CITyKOaMu.
OcHOBHBIE IPOTPAMMBI [T AIMUHUCTPUPOBAHUS.

3 |OIIK-7.1U/]1, |Tema 3. TekctoBbie TekcToBbie penakTopsl, padorta ¢ awk, sed, vim.

M[K-2.1 /11 PEIaKTOPHI U YTUITUTBI ITouck nmoacTpok B crpoke. Peryisipusie
BBIPAKEHUSI.

4 |OIK-7.111, [Tema 4. S3bik ucnionHsemoit |f3bik ucnonusemoit o6onouku (bash), crpoenue
OIIK-7.1][12, |o6omouku Bash CKpUINTa, al(aBUT, CHHTAKCHUC, CEMAHTHKA.
MK-2.111,

[K-2.1/12,
ITK-2.1/13,
OIIK-7.1/13
Pa3nes 2. Beenenne B si3bIk nporpammuposanusi Python

1 |OIIK-7.1M11, |Tema 1. Hactpoiika cpeanl [ToHnsiTHE MHTEpIIpETaTOpPa U KOMIUJIATOPA.
OIIK-7.1[12, [mporpamMMupOBaHUs 3aBUCUMOCTH U OMOIMOTeKH. MeHeKep MakeToB
OIIK-7.1/13, pip, conda. Buptyanbnsie okpysxeHus. CHCTEMBI
MK-2.111, KOHTpOJIsl Bepcuil, IHTerpupoBanHas cpena
[MK-2.1]12, pa3paboTuunka. git.

[MK-2.1/13




2 |OIIK-7.1M/11, |Tema 2. ba3oBbie AndaBuT, CHHTAKHC U CEMaHTHKA SI3bIKa
OIIK-7.1M]12, |xoHcTpykuuu Python nporpammupoBanus Python. Apudpmernueckue u
OIIK-7.1/13, noruyeckue onepanuu. IlonsaTue nepeMeHHoON n
IK-2.111, ¢bynkuun. [Ipuopurer onepanwuii. Onepanun Haf
[K-2.1/12, ctpokamu. [lonsTHe airopuT™Ma, CBOMCTB
IMK-2.1/13 anroputma. OnieHku 3 PEeKTUBHOCTH aNropuTMa

3 [OIIK-7.MA1, |[Tema 3. YcnoBus u nukisl  |Koncrpykuuu if-elif-else, match-case. ITonsitue
OIIK-7.1/12, YCIOBHOTO U 0€3yCIOBHOTO nepexoaa. Buabt
OIIK-7.1/13, 1UKJI0B. OnepaTtopsl IpepbIBAHNS LIUKJIA.
IMK-2.1/11, I'eneparop nceBaoCIyd4aliHbIX YUCET.
IK-2.1]12,

ITK-2.1/13

4 |OIIK-7.11, |Tema 4. ba3zoBbie cTpykTyphl |I[loHsSTHE MaccuBa, TMHAMUYECKOTO MAaCcCHBA,
OIIK-7.1/12, |mannbIX B Python Xo1I-ta0nuibl. CIIUCKH, CIIOBapy, MHOXKECTRBA,
OIIK-7.1 3, KOPTEKHU U ornepanuu Hajg HUMHU. COpTUPOBKA
IK-2.111, my3bIpbKOM. [IpuHIIMT paboTHI cTEKa U odepeaei
[MK-2.1/12,

[MK-2.1/13
3 cemecTp
Ne Hudp HaumenoBanme pasaesna Conep:xkanue pasjesa u TeMbl B
/11 |KOMIIeTeH MU (Mony.Jist), TeMbl AUJAKTHYECKHX eAMHHLAX
AUCHUILIUHBI
Pa3nes 1. O0beKTHO-OPHMEHTHPOBAHHOE POTPAMMHPOBAHHE

1 |OIIK-7.1U11, |Tema 1. ®ynkuuu [Monstue Gynkmuu. [Mapamerps! QyHKITUH.
OIIK-7.1/12, I'eneparopsl, 3aMbIKaHus, JEKOPATOPBI.
OIIK-7.1/13, PexypcuBHbIe anroputMbl. AHOHUMHBIE PYHKIIMH
[K-2.1/11, U BHyTpeHHHE QyHKIHH. JIIMO1a-BhIpaKeHHS
[MK-2.1]/12,

[MK-2.1/13

2 |OIIK-7.1M[1, |Tema 2. Onepauuu BBOAA- [Torok. Bunel norokos. @aiin. Pexumbl paboTsl ¢
OIIK-7.1/12, |BbIBOZA ¢aitnom. KonupoBka, KOJUpOBOYHBIE TAOIHUIIBI.
OIIK-7.1/13, Buonornueckue ¢popmatsl nanubix: fasta, fastq,
I[MK-2.1]11, bam, vcf. PaboTa ¢ 6uonorudeckumu Qaitnamu.
IK-2.1]12, AnroputMmsl noucka. Ilonarue nepeBbeB Moucka.
MK-2.1/13 MenemKep KOHTEKCTa




OIIK-7.1]11,

Tema 3. Beeneunue B

[Tapagurmsl mporpaMMUpOBaHus, 0ObEKTHO-

OIIK-7.1]12, |00bEKTHO-OPUEHTHUPOBAHHOE |OPHUEHTHPOBAHHOE MporpammupoBanue. OOBEKT,

OIIK-7.1[13, [mporpamMMmupoBaHHE. kiacc. Koncrpykrop kiacca. ATpuOyThI KJ1accoB,

IK-2.111, Nukancynauus MOBEICHUE KJ1accoB. [loHsATHE MHKANICYIIAINY.

IMK-2.1/12, O6nacte BUAMMOCTH aTpuOyTOB. DYyHKINU-

MK-2.1/13 reTTepsl. GyHKIUHU-ceTTephl. CBOMCTBA (property).

OIIK-7.1/1, |Tema 4. O0beKTHO- IlonsaTue HacaemoBaHUE, MHOKECTBEHHOTO

OIIK-7.1/12, |opueHTUpOBaHHOE HaclneoBaHus. AOCTPaKTHBIN Kiacc.

OIIK-7.1/13, [nporpamMMupoBaHUE. [Momumopdusm. [lepeonpenenenue

NK-2.111, HacnenoBanue u pOaUTENBCKUX METONOB. [IoHATHE IEpErpy3KH

[MK-2.112, |momumopdusm ¢yHKUMH. AHHOTAIMS TUTIOB. METOIbI

ITK-2.1/13 JK3EMIUISIPA, METO/BI KJIACCA U CTATUYECKUE
MeTo1bl. Marnueckue METobl U Eperpy3Ka
OIIepaTOpOB.

Paznea 2. BzaumopeiicTBre NporpaMMbl M I10JIb30BATeJIsA

OIIK-7.1]/1, |Tema 1. UuTepdeiic Wurepdeiic. Bunsr untepdeiica. Matepdeiic

OIIK-7.M]12, |KOoMaHIHOW CTPOKH. KOMaH/JHOM CTPOKU. ApPryMeHThl KOMaHIHOU

OIIK-7.1M/13, |HUcknrounTenpHble cuTyanuu |cTpoku. Cormamenus o0 nMeHax. bubmmorexu

[K-2.1/11, click, argparse. Mckmrouenus. Uepapxus

[K-2.1/12, uckimouennit. Konpr omubok. [lepeuncnenusi.

MK-2.113 Bri6poc uckmouenuit. Konctpykmus try-except-
else-finally.

OIIK-7.111, |Tema 2. I'paduueckuii I'paduueckuit uurepdeiic monb3oBaTens.

OIIK-7.1]12, |unTepdeiic moab3oBaTes [lonsiTHE OKHA. DJIEMEHTHI YIIPABJICHUS.

OIIK-7.1/13, CoOBITHITHO-OpPUEHTUPOBAHHOE

IK-2.1/11, nporpammupoBanue. bubnuoreka PyQt.

ITK-2.1]12, O6paboTtka coObiTuii. [TaTTepHbI

MK-2.1/13 MIPOEKTUPOBAHUS.

OIIK-7.1/1, |[Tema 3. BzaumoneiictBue ¢ |[lonsrue nmporecca. Moynb subprocess. 3amyck

OIIK-7.1][12, |omepanimoOHHOWM CHCTEMOM B |mo4epHUX mpoiieccoB. O0paboTKa pe3ynbTaToB

OIIK-7.1/3, |[Python. 3aIycKa JIoYepHHX mporeccoB. PaboTa ¢ myTsamu

MK-2.111, K (aitmam. [TonaTue kpocc-mraTpopMEeHHOCTH.

IMK-2.1 112,

ITK-2.1 13

4 cemecTp




Ne HIndp HaunmenoBanue pasaena Coaepsxanue pasaeja M TeMbl B
/1 [KOMIIeTEeH N U (MoayJist), TeMbI AMJIAKTHYECKUX eUHMIAX
AUCHMILINHBI
Pazgea 1. [lapajiesibHbIe BIYMCIEHUS

1 |OIIK-7.1/1, |Tema 1. Muoronorounocts u |[lonsTue noroka (thread) u nmponecca. Cocrosiaue
OIIK-7.1 /]2, |MHOTOmpoIeCCHOCTh TOHKU. MeXxaHu3M OJIOKUPOBKH, TII00aTbHAS
OIIK-7.1 3, 0JIOKMpOBKa HHTEpIIpeTaTopa. Pa3nenennas
I[MK-2.1/11, namsaTh. Pacnpenenennas namste. [ToTok
I[MK-2.1]12, JIAHHBIX, TOTOK MHCTPYKIUUA. Busl
I[K-2.1]13 MapasieIbHOTO BBIMOJHEHUS KoJla. MeHemKep

coobmenuit. Knacrep.

2 |OIK-7.1M11, |Tema 2. AcuHXpOHHOE [TonsiTHe nyKiIa COOBITUI U KOHEYHOTO aBTOMATa.
OIIK-7.1[12, [BeImOTHEHUE KOJA [Tonsatue conporpammsl (kopyTtrHa). budbnmuoreka
OIIK-7.1 /13, asyncio. KiiroueBoe cnoBo await. OTimuus
[K-2.1/11, CHHXPOHHOT'O ITPOrPaMMUPOBAHUS OT
[K-2.1/12, ACHHXPOHHOTO.

MK-2.113

3 |OIIK-7.1/11, |Tema 3. PaGoTa c ceThio Komnsrorepnas cets. Monens OSI, monens TCP
OIIK-7.1/2, |WnTepHet /IP. IIpotokonst TCP/IP, UDP, HTTP, HTTPS,
OIIK-7.1/13, SSH. bubnuoreku requests, aiohttp. IP-anpec,
IMK-2.1/11, MAC-agpec. DNS, DHCP. Knuenrt-cepsepHas
IK-2.1]12, apxurekrypa. VPN.

M[K-2.1/13

4 [OIIK-7.1M2, |Tema 4. Co3nanue npocroro |[Tonstue front-end u back-end. ITonsitue
OIIK-7.1/13, |BeO-mpuiiokeHUS. dpeitmBopka. bubnuoreka Flask. [Tonstue
MK-2.1/12, Object-relational model, 6ubmmoreka django.
IMK-2.1 13 [TonsiTue namboapaa, 6nbauoTeka streamlit.

Pa3znen 2. ba3bl JaHHBIX U BOCIIPOM3BOAMMbI€ BbIYMCJIEHHS

1 |OIIK-7.1M/12, |Tema 1. ba3bl naHHBIX. [TonsiTre 6a3bl JaHHBIX, CUCTEMBI YIPABICHUS
OIIK-7.1M/13, |Co3manue mpocToii 6a3sl 0a3zaMu JaHHBIX. Pensnonnbie 6a3bl JaHHBIX,
IMK-2.111, JTAaHHBIX. OTHOINICHUS, UHAEKCHI, aTPUOYThI OTHOILICHHH,
IK-2.1]12, koprexu. CYBJl MySQL. KonuenryanpHas,
I[IK-2.1]13, Jlornueckas u puzndeckue moaenu. Cxema
OIIK-7.1 11 "cymHocTb-cBs3b". Buasl csazeit. [lepBuunblil

KJIIOY, BHEIIHUM KJIIOY.




2 [OIIK-7.112, |Tema 2. AHanu3 maHHBIX C S3pik SQL. TTonATHE NEKIapaTUBHOTO U
OIIK-7.1/13, |momomsio SQL UMIIEPAaTUBHOTO NporpammupoBanusi. CocTaBHbIE
[K-2.1/12, yacTu s3b1bika SQL. CuHTaKcHC U ceMaHTHKa
IMK-2.1/13 s3bIKa. [{MaeKThl s3bIKa.

3 [OIIK-7.MA1, |[Tema 3. Konteiitnepuzauuss  |[lonarue BupTyanuzauuu. Y THauThs chroot, runc,
OIIK-7.1/13, |npuioxeHui unshare. [ToHsiTHE IPOCTPaHCTB UMEH U
IK-2.1]12, KOHTpPOJIbHBIX Irpymil. [IoHsaTHE KOHTENHepa.
IMK-2.1 13 Docker, Dockerfile, docker image, docker

registry. Co3nanue o6pa3oB konteitnepoB docker.
3.2. IlepeyeHb pa3aejoB, TeM JAUCHUIUVIMHBI JJIA CAMOCTOSTEJIBHOI0 W3Y4YeHUS
00yYarOIIUMHCS
Ne Hudp HaumeHoBaHue TeMbI Conep:xaHue TeMbl
/1 [KOMIIeTEeHN U
Pa3znen 1. BzanmoneiictBue mporpaMMbl 4 0JIb30BaTeJIsl

1 |OIIK-7.1M1, |Tema 1. BBengenue B ananu3 |AHanu3 gaHHBIX. Pa3BeapIBaTeIbHBIN aHAIIN3
OIIK-7.112 , |maHHBIX na"gHbeIX. OnucaTeabHbIE CTATUCTHKH.
OIIK-7.113 , Busyanmmzanus nanasix. Bunbl rpagukoB. Busr
I[MK-2.111 , naHHbIX. DOpMaThl XpaHEeHUs TaHHBIX (json, yml,
MK-2.112 , csv, xIsx). bubnuorexn numpy, pandas,
IMK-2.1/13 matplotlib, scipy.

Pa3nen 2. ba3pl JaHHBIX H BOCIIPOU3BOAUMbIEe BHIYHCJIEHHUS

1 |OIK-7.113 , |Tema 1. [TonsTue kiacrepa, MeHemKep ouepeaei (slurm).
IIK-2.1]12, |Bsicokonpou3BoautenbHble |OpkecTpaTop KOHTEHHEPOB HA IPUMEPE
ITK-2.1/13 BBIYHCIICHUS kubernetes. [lonsTue naitnnaiina. ®@peiiMBopku

nextflow u snakemake.




4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl ITepnon o0yuyenns (cemecrp) |KoumuecTso |Buasl Dopmbl
N |y4eOHbIX IopsiakoBbie HOMepa U 4acoB KOHTPOJIfA KOHTPOJIfA
/m |3aHATHH / |HAMMEHOBaHUe pa3/iesioB. KOHTAKTHOH |yCIIEBAEMOCTH |yCIIEBAEMOCTH H
¢popma IHopsaxkoBbie HOMepa U padoThI MPOMEKYTOYHOH
MPOMeE:K. HAUMeHOBaHHe TeM pa3/esioB. arrecTauuu
arrecrannu |TeMbl y4eOHBIX 3aHATHH. Ko oy |Jap
1 2 3 4 5 6 7 8
2 cemecTp
Paznen 1. Unix-no1o06HbIE OTIEPAIIMOHHBIE CUCTEMBI
Tema 1. Beegenue B Unix-mogo0OHbIe OnepariioOHHBIE CUCTEMBI.
1 JI3 OC na ocHoBe saapa Linux. 2 i 1
[TpuHIIMIIBL
aJIMUHHUCTPUPOBAHUSI.
Tepmunan, 6a30BbIe KOMaH/IbI
2 JII13 Beenenue B Unix-1mogoOHEbIE 2 T 1 1
OTIEpAIMOHHBIE CHCTEMBI.
3 JIII3 Beenenue B Unix-nogo0OHbIe 2 T 1 1
OTIEPAIIMOHHBIE CUCTEMBI.
Tema 2. AnmunuctpupoBanue Linux
1 JIII3 AnmunuctpupoBanue Linux 2 1 1
2 JII3 AnvunaucTpupoBanue Linux 2 1 1
Tema 3. TekcTOBbIE peIaKTOPHI U YTUIUTHI
1 J3 Pabora ¢ TekcTOM U3 TepMUHaIa 2 i 1
2 JIII3 TexcToBbIE pEaKTOPBI U 2 T 1 1
YTHIIATHI
3 JII3 TekcToBbIE peaaKTOPBI U 2 T 1 1
YTHIINATBI
Tema 4. S3bik ucnonHsiemon o0onouku Bash
1 J3 S3bIK UCTIOTHSIEMOM 000JI0UKH 2 Jil| 1
Bash
2 JIII3 S3bIK ucomHsIEMON 000JI0UKHI 2 T 1 1
Bash




3 JII13 SI3BIK MCTIOIHAEMOM 000I0UKHA
Bash
4 K Komnoksuym no pasaemy Nel

Paznen 2. Beenenue B A3bIK porpaMMmupoBanus Python

Tema 1. Hactpoiika cpenbl mporpaMMHpOBaHUS

1

I3

BBeneHue B allropuTMHU3aLUI0 U
CTPYKTYPBI ITaHHBIX. SI3bIKH
IPOTPaMMHUPOBAHUS U CPEbI
pa3paboTku. BuptyanbHble

OKPYXEHHS

JII3

Hactpoiika cpenpt

IIPOrpaMMHUPOBAHUS

3

I3

CucreMa KOHTPOJISI BEpCHid git

4

JII3

Cucrema KOHTpOJISl Bepcuid git

Tema 2. bazoBsie

KOHCTpyKuuu Python

1 JI3 S3BIK MpOrpaMMHUpPOBAHUSA
Python. Tunsr nanHbBIX 1
METO/]Ibl pabOThI C HUMH.

2 JIII3 bazoBeie koHCTpYKIIMU Python

3 JII13 bazoBbie koHCTpYKIIMK Python

Tema 3. YclIoBHUS U ITUKIIBI

1 J3 [IpuHuMIE! pemenns
AIITOPUTMHUYECKHX 3a]a4

2 JIII3 YcnoBUA U ITUKIBI

Tema 4. bazoBsie

CTPYKTYpbI TaHHBIX B Python

1 J3 [IpakTryeckoe npumMeHeHne
abCTPaKTHBIX CTPYKTYP JIaHHBIX

2 J3 AJITOpUTMBI COPTUPOBKHU U
MOKCKa

3 JIII3 ba3oBble CTPYKTYphl JaHHBIX B
Python

4 JII3 ba3oBbie CTpYKTYpbI JaHHBIX B
Python

5 K Komnoksuym no pazneny Ne2

3 cemecTp




Pazgen 1. O0bEKTHO-OPUEHTUPOBAHHOE IPOTPAMMUPOBAHUE

Tema 1. Oynkuun

1 JI3 OyHKIIMT 2 pil| 1
2 JIII3 OyHKIUU 2 1
3 JIII3 OyHKIMU 2 1
Tema 2. Onepanuu BBOJa-BbIBOIA
1 JI3 Pabota c daitnamu. 2 Ji| 1
HckmounTenbHble CUTYaluu
2 JIII3 Omnepaiuu BBOJa-BbIBOIA 2 T 1
3 JIII3 Omnepanuu BBOJa-BbIBOIA 2 T 1

Tema 3. Beenenue B 00b€KTHO-OPHEHTUPOBAHHOE NTPOrpaMMHUpOBaHue. HKAICYIAIHs

1

I3

OOBEKTHO-OPUEHTUPOBAHHOE

POTPaMMHUPOBAHUE.

2

A

1

JII3

BBeneniie B 00bEKTHO-
OPUEHTUPOBAHHOE
MporpaMMHUpOBaHUE.

Nukancyanus

JII3

BBenenue B 00bEKTHO-
OpPUEHTHUPOBAHHOE
IpOTrpaMMHUpPOBaHUE.

Nuxancysanus

Tema 4. OObEKTH

O0-OpHUCHTHPOBAHHOC TPOTPAMMUPOBAHUC. Hacne

JIOBaHUE U OJIMMOphU

1 JIII3 OOBEKTHO-OPUEHTUPOBAHHOE 2 T 1
IIPOrPaMMUPOBAHUE.
Hacnenoanue u momumopdusm
2 JI13 OOBEKTHO-OPHEHTUPOBAHHOE 2 T 1
IIPOrpaMMHUPOBAHHUE.
HacnenoBanue u nomumophuzm
3 K KomnokBuyem no paznemy Ne3 2 P 1 1
Pa3nes 2. B3aumosnelicTBrue nporpaMMsl U I0JIb30BaTENS
Tema 1. MuTepdelic komanaHO# cTpoku. MCKIOUnTENbHbBIE CUTYALIH
1 JI3 WHuTepdeiic B3anMoaeiicTBUs ¢ 2 Ji| 1
IIOJIB30BATEJIEM.
2 JIII3 Nurepdeiic koMaHIHON CTPOKH. 2 T 1
HckmounTenbHble CUTYalun




3 JITI3 WNHuTepdeiic KoMaHIHON CTPOKH. 2

W ckmrounTenbHble CUTYaluu
Tema 2. 'paduaeckuit muaTEpPEIic MOTB30BATEIS

1 JI3 I'paduueckuii nuaTepdeiic 2
MI0JIb30BATEIS

2 JIII3 I'padmueckuit uarepdeiic 2
MI0JIb30BATEIIS

3 JIII3 I'paduueckuii unrepdeiic 2

IIOJIB30BaTECIIA

Tema 3. Bzaumon

elficTBHe ¢ onepallnoHHOM cuctemoit B Python.

1 JI3 TectupoBaHue u oTnagKa 2
nporpamm
2 JIII3 BzauMoneiicTBue ¢ 2
OIEPAIMOHHON CUCTEMOM B
Python.
3 K KomnokBuym no pasaeny Ned 2
4 cemecTp
Pa3nea 1. [TapannenbHble BBIYMCIEHUS
Tema 1. MHOTOITOTOYHOCTH M1 MHOTOIIPOLIECCHOCTh
1 J3 MHOTONOTOYHOCTh U 2
MHOT'OIIPOLIECCHOCTb.
ACHHXPOHHOCTb
2 JITI3 MHOronoTO4YHOCTh 1 2
MHOTOITPOIIECCHOCTD
3 JIII3 MHOTOnOTOYHOCTh U 2
MHOTOIIPOIIECCHOCTD
Tema 2. ACHHXpOHHOE BBIIIOJIHEHHUE KOAA
1 JIII3 ACUHXPOHHOE BBINIOJIHEHUE KOJ1a 2
2 JII13 ACUHXPOHHOE BBINIOJIHEHUE KOJIa 2
Tema 3. PaGoTa ¢ cetpto uTepraer
1 JI3 Pabota ¢ cersamu. MuTepuet 2
2 JIII3 Pa6ora c cetpto MHTEpHeT 2
3 JIII3 Pab6ora c cetpto MHTEpHET 2

Tema 4. Co3manne mpocToro BeO-MPUI0KEHHUS.




1 JII13 Co3znmanue nmpocToro Beo- 2 T 1 1
MIPUIIOKEHUS.
2 JIII3 Co3znanue nmpocToro Bed- 2 T 1 1
MPUIIOKEHUS.
3 K KonnokBuym 1o pazneny NeS 2 P 1 1
Pa3nes 2. ba3bl JaHHBIX ¥ BOCIIPOU3BOMMbIE BEIUMCICHUS
Tema 1. ba3er nanusix. Co3nanue NpocToi 6a3bl JaHHBIX.
1 JI3 ba3pl nansbIX. PensaunonHbIe 2 il 1
6a3b1 naHHbIX. [[pUHIHATIBI
MIPOEKTUPOBAaHUS 0a3 JAHHBIX
2 JIII3 ba3e! qanueix. Co3ganue 2 T 1 1
MPOCTOi 0a3bl TaHHBIX.
3 JIII3 base! ganneix. Co3ganue 2 T 1 1
MPOCTOI 6a3bl TaHHBIX.
Tema 2. AHanu3 gaHHbIX ¢ momoibio SQL
1 JI3 AHanu3 JaHHBIX C IOMOIILIO 2 pil| 1
SQL
2 JIII3 AHamu3 JaHHBIX C IOMOILBIO 2 T 1 1
SQL
3 JITI3 AHan3 JaHHBIX ¢ HOMOIIBIO 2 T 1 1
SQL
Tema 3. KonTelinepusanys NpuioKeHUH
1 J3 KoHreliHepu3anus npuioKeHuin 2 il 1
2 JIII3 KonTteitnepuzanuus npuioxxeHui 2 T 1 1
3 JII3 KonTtelinepuzanus nprioKeHui 2 T 1 1
4 J3 Bricokompon3BoauTeIbHBIC 2 jil| 1
BOCIPOU3BOAUTEIbHBIE
BBIYUCIICHUS
5 K Komnoksuym no pasneny Ne6 2 P 1 1

Texymuii KOHTPOJIb yCIEBAEMOCTH OOydYalOUIErocs B CeMecTpe ocyllecTBiseTcs B ¢dopmax,

MpEAYCMOTPEHHBIX TEMATUUCCKUM ITIJIAHOM HaCTOHH_[eﬁ paGoqeﬁ IMporpamMmbl JUCIHUILJINHBI.

(DOpMBI IMPOBEACHMA KOHTPOJIA YCIIEBAEMOCTH U HpOMe)I(YTO‘IHOﬁ aTTcCTallunu o6yqa}omnxc>1 /BI/II[BI

PaboTHI O0YYAFOIIMXCS

Ne i/m

®opMBbI IPOBEEHNUA TEKYILIEr0o KOHTPOJISI yCIIeBaeMOCTH

U IPOMEXKYTO4HOH aTTecTanuu odyyaomuxcs (PTKY)

Buabi padoTsi
o0yuarwmuxcs (BPO)




1 KonTtpons npucyrctus (KII) [IpucyrcTBue

2 Ompoc ycrnbiit (OY) Brinonnenue 3aganus

B yCTHOU (opme

3 [TpoBepka maboparopHoit padotsl (JIP) Brimonaenue (3ammra)
nabopaTopHOI pabOTHI

4.2. @opMmbl NPOBeIeHUsI IPOMEKYTOUYHOM aTTeCTANMHI
2 cemecTp
1) ®opma MpomMeKyTOUHOM aTTeCTAllUU - 3a4eT
2) ®opma opra"u3alyy MPOMEKyTOUHON aTTecTanuu -KoHTpoas npucytcTBusi, Onpoc yCTHBIN
3 cemectp
1) ®opma nMpomMeKyTOUHOM aTTeCTallUU - 3a4eT
2) ®opma opra"mu3alyy MPOMEKyTOUHON aTTecTanuu -KoHTpoas npucytcTBus, Onpoc yCTHBIN
4 cemectp
1) ®opma npomMeKyTOUHOM aTTeCTallUU - DK3aMEH
2) ®opma opraHuzalUu MPOMEXKYTOYHOW arrectaruu -KoHTposb mpucyrcTBusi, Ompoc YCTHBIH,

Pemenue nmpaktuyeckoi (CUTyallMOHHON) 3a1a4K




5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

2 ceMecTp
@DopMbI TEKYLIIETO CooTBeTCTBHE OLIEHOK
Make.
KOHTPOJISA KoJu-Bo . wkok
Buabl 3ansaTuii _| kon-Bo | PEHTHHIOBBIM HaJLIaM
ycneBaeMOCTH/BHbI  [KOHTPOJIEH
paGoTh: 021108 | 1| BTK|O1a1.|Xop. |Vaosa.
JlaGopaTopHo- IIpoBepka
npaktuueckoe [JI[I3|  maGopaTopHoii JIP 15 120 B T 8 5 3
3aHsATHE paboThI
Komnoxsnym K Omnpoc yctueiii |0V 2 234 B| P |117| 78 39
Cymma 6asioB 3a ceMecTp 354
3 cemectp
DopMBbI TEKYyLLET0 CooTBeTCcTBHE OLICHOK
Make.
KOHTPOJISA Kou-Bo . wokok
yCIIeBAEMOCTH/BUABI  (KOHTPOJICH
padoThI bas108 TK|BTK|O1a.|Xop.|YaoB.1.
JlaGopaTopHo- IIpoBepka
npaktudeckoe |JIII3|  mabGoparopHoit JIP 13 104 B| T 8 5 3
3aHATHE paboThI
KomnokBuym K Onpoc yctheii |0V 2 234 B P |117| 78 39
CyMmMma 0aioB 3a ceMecTp 338
4 cemecTtp
®opMBI TEKyLIETO CooTBeTCTBHE OLICHOK
Makec.
. KOHTPOJIA Koxa-Bo . ok

ycleBaeMocTH/BHABI  |KOHTpOIei
0211108 | 7| BTK | Ot Xop.| Vo,

padoThI




JlabopaTopHo- [TpoBepxka

npaktuueckoe |JIII3|  maGopaTopHoii JIP 14 112 |B| T 8 5 3

3aHATHE paboThI

Komnoksuym K Omnpoc ycthenii |0V 2 234 |B| P [117] 78 39
CyMMma 6asioB 3a ceMecTp 346

5.2. Kpurepuu, mokasateJqu M NOPSAOK NPOMEKYTOYHOH aTTeCTAllMM OOYy4YAIOLIUXCH C
HCIO0JIb30BaHUEM 0a/UIbHO-pPeHTHHIOBOM cucTrembl. Ilopsinok mepeBoga peMTHHIOBOH OLEHKH
o0y4aromerocs B TpaIHIHOHHYIO CHCTEMY OLCHOK

ITopsinox MpoMe:KyTOYHON aTTecTanMu 00ydaromerocss Mo JMCHMILIMHE (Moay./a10) B ¢opme
3a4éTa

[lo uroram pacuera peWTHHra Mo AMCIUIUIMHE B 2 ceMecTpe, OOydarolIuiics MOKET ObITh

aTTECTOBAH M0 AUCUUILIMHE 0€3 MOCEIEHMs TPOLEyphl 3a4€Ta, IPU YCIIOBUHU:

Onenka PeliTuHTOBBIN 0211

3a4TeHo 204

ITopsinoxk MpoMe:KyTOYHON aTTecTanMu o0ydaromerocss Mo AMcHMILIMHE (Moay./a10) B ¢opme
3a4yéra
ITo wToram pacuera pelTHHIra HO AMCLUIIIMHE B 3 ceMmecTpe, OoOydaroImuiics MOXKET ObITh

aTTCCTOBAH 110 AUCHUIIIIMHE oe3 IIOCCHICHUSA IIPOUCAYPhI 3aqéTa, IIpHu yCJIIOBUMH:

Onenka PeliTHHTOBBII 02101

3auTeHo 196

IMopsinok MpPoOMeKYTOYHOH aTTecTAllMM 00Yy4Yalolierocss Mo JAUCHMILIMHE (MOayJ0) B ¢opme
IK3aMeHa

[To utoram pacuera peWTHHra Mo AWCIUIUIMHE B 4 ceMecTpe, OOydYarONIUICSd MOXKET ObITh
aTTECTOBAaH C OIEGHKAMU «OTJIUYHO» (MpU YCIOBHHM AOCTIKeHUss He MeHee 90% OamnoB wu3
BO3MOJKHBIX), «XOpOIIOo» (MpHU YCIOBHM IOCTHKEHHS HEe MeHee 75% O0amnoB U3 BO3MOXKHBIX),
«yJOBIIETBOPUTEIHHOY» (TIPU YCIOBUU TOCTHXKEHUS HEe MeHee 60% 0amioB 13 BOZMOXKHBIX) U CIIAHHBIX
Ha OIEHKY HE HUXXE «YJOBJIECTBOPUTEIHHO» BCEX 3aINTAHUPOBAHHBIX B TEKYIIEM CeMecTpe pyOeKHBIX
KOHTpoOJiel 0e3 mocemieHus: mpoueaypsl sk3amMeHa. B crmydae, ecnu oOydaronuiicss He COTJiaceH ¢
OIICHKOM, pacCYUTaHHOW MO pe3yJbTaTaM UTOTOBOTO PEHTHHIa MO AUCLHUILIINHE, OH 00s3aH MPOUTH
MPOMEXYTOUHYIO aTTECTAIMI0 MO0 AHWCIUIUIMHE B ceMecTpe B (QopMe 5K3aMeHa B TOpPSIKE,
MpPEeIyCMOTPEHHOM paboyeil mporpaMmoil AMCHMIUIMHBI U B CPOKH, YCTAHOBJICHHBIC pacCIUCaHUEM
9K3aMEHOB B paMKax 3K3aMEHAIIMOHHON CeCCHU B TeKylleMm cemecTtpe. OOyuaromuiics 3asBisieT O
CBOEM JKEJIaHWU MPOUTH MPOMEKYTOUHYIO aTTECTAIMIO MO TUCHUILIMHE B (OpMe 3K3aMeHa He
MO3JJHEE TMEPBOTO JHS HK3aMEHAIMOHHOW CECCUH, CIEeNaB COOTBETCTBYIOUIYI0 OTMETKY B JHYHOM
kaOWHeTe O COOTBETCTBYIOLIEH NHUCHHMIUIMHE. B TakoMm ciydae, pEeWTHHI, pacCUUTAHHBIA IO

AUCHOUIINIMHC HC YUYHUTBIBACTCA IIPU IPOUCAYPC HpOMe)KYTO‘{HOI\;I arrectauuu. I[lo utoram arrecranuu



00yYaroMMUNCS MOXKET MOIYYUTH JTIOOYIO OLIEHKY M3 UCIOJIb3YEMBIX B yUeOHOM MPOLIECCe: «OTIUIHOY,

«XOPOILO», «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIHHO.

OneHka PeliTuHIOBBIN 02101
O1ian4Ho 900
Xopouio 750
YaoBieTBopuTEIbHO 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA
IIpumepbl NpakTHYecKUX (CHTYaMOHHBIX) 3a4a4 VI NOATOTOBKHM K HPOMEKYTOYHOH

aTTeCTAalluu

Cansinue AByX OTCOPTHPOBAHHBIX MACCHBOB.
JlaHo: 1Ba MOJIOKUTENBHBIX Yucaa: n,m <= 10"5 11X BBOOUT MOIB30BATEND C KIIABUATYPHI.
5

3amaua:

1. CrenepupoBaTh JiBa MACCHBa CIyYaHBIMHU YHCJIAMH JIJTAHOW N ¥ M COOTBETCTBEHHO.

2. OtcoprupoBarh 00a MaccuBa JIFOOBIM aIrOPUTMOM COPTUPOBKHU. Vcmoib30BaTh BCTPOEHHBIE
METO/Ibl ¥ TOTOBBIC OMOIMOTEKH 3arpeniacTcs.

3. BpIBecTH Ha SKpaH UCXOHBIE MACCUBBI U OTCOPTUPOBAHHbIE

4. BBINOJHUTH CIUSHUE JBYX OTCOPTHPOBAHHBIX MAacCHBOB M €ro copTupoBky. CopTupoBaTh

00beIMHEHNE UCXOAHBIX MaCCUBOB 3aIIPEIaeTCsl.
BepHyTb: OTCOPTHPOBaHHBIN MacCUB JUIMHOM N+M U BBIBECTH €TI0 HA DKPaH.

[IpenycmoTpeTs uHTEpdEiic KOMaHTHON CTPOKHU ISl POTPAMMEBI, COXpaHEHHE Pe3yJIbTaToB B (hain u

00pabOTKy MCKITFOUNTEIBHBIX CUTYAIIHH.

CraTucTuka no ¢gaiyy ¢ HyKJIe0THAHBIMU MOCJIe10BATEIbHOCTAMM.
Hano: ¢aiin, cogepsxamuii B cede Ghailibl ¢ HyKICOTHIHBIMU MTOCIIEI0BAaTeILHOCTIMU B (popmate fasta.
BepHyTh crienyronryto CTaTUCTUKY 1O (aiity:

1. KonmmyecTBO mocnenoBarenbHOCTEN B (aitie
2. JnuHy KakI0H TOCIIeI0OBATEILHOCTH B (aiiie

3. IlpouentHoe coaepxkanne GC miist KaI0# MOCIe0BaTEIPHOCTH B (paite.
3anpeniaercs UCIoIb30BaTh CIICIMATIM3UPOBAHHBIC OMOINOTEKH ISl PEIISHUS STOM 3aa9H.
[IpenycMoTpeTh;

® wuHTepdeiic KOMaHIHOW CTPOKH JJIsl TPOTPAMMBI,

® coxpaHeHHE pe3yJbTaToOB B (aiia

®  00pabOTKy MCKITFOUNUTEILHBIX CUTYAITUI.


https://stotoshka.quarto.pub/informatics-seminars/summary.html#%D1%81%D0%BB%D0%B8%D1%8F%D0%BD%D0%B8%D0%B5-%D0%B4%D0%B2%D1%83%D1%85-%D0%BE%D1%82%D1%81%D0%BE%D1%80%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85-%D0%BC%D0%B0%D1%81%D1%81%D0%B8%D0%B2%D0%BE%D0%B2.
https://stotoshka.quarto.pub/informatics-seminars/summary.html#%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BF%D0%BE-%D1%84%D0%B0%D0%B9%D0%BB%D1%83-%D1%81-%D0%BD%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4%D0%BD%D1%8B%D0%BC%D0%B8-%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8.

® pacuer cpenHero mno myHkTam 2 u 3.
® ocTpoeHUE THCTOrpaMM IO IyHKTaM 2 u 3.

® TecToBBIE MPUMEPHI ISl PAOOTHI POTPAMMBI.

IMonck unciia B CIy4aiiHO CreHEPHPOBAHHOM MaCCHBE.

JlaHo: monoxkurenbpHbIe Yncao: n,m <= 10”5 ] §lx BBOAUT MOIB30BATENb C KIABUATYPHI.

5
3amaya:

1. CreHnepupoBaTh MacCUB CIy4YaiHbIMHM YHCJIAMU JUTMHOM n.

2. Peanu3oBaTh MOMCK YKCIIa M B MAacCHBE C MOMOIIBIO IBOMYHOTO JiepeBa nmoucka. Mcnons3oBath
BCTPOEHHBIE METO/IbI ¥ TOTOBBIE OMOIMOTEKH 3aMpeIIaeTcs.

3. BeiBecTn Ha 3KpaH MOJOKEHUE YHWCIa, €CIM OHO HailaeHo. Ecnu 4mclio OTCyTCTBYeT B

CI'CHCPUPOBAHHOM MACCHUBEC, BBIBCCTU COO6H.[€HI/IC 00 3TOM.
BepHYTBZ ITOJIO’KSHHE YKCJIa B MAaCCUBE WM -1 B clIydyac€ OTCYTCTBHA €10 B MaCCHUBCE.

[IpeaycmoTpeTs uHTEPQEHC KOMAHIHOW CTPOKHU JJIsi IPOTrPaMMBbl, COXpaHEHHUE PE3yJIbTaTOB B (hails u

00pabOTKy MCKITIOUUTEIIBHBIX CUTYAIIHH.

2 cemecTp
Ilepeyenn BOMPOCOB /IS MOArOTOBKH K MPOMEKYTOYHOM aTTecTanuu B popme 3auéra

1. Onpenenenne anropuTMa M CTPYKTYp JaHHbIX. OCHOBHBIE CTPYKTYpbl JIaHHBIX.

BrruncautenbHas C10KHOCTh AJITOPUTMOB.

2. XapakTtepucTuka s3blka mnporpammupoBanus Python. Hactpoiika cpensl paspaboTuunka.

Bupryansusie okpyxenus. [[3en Python.

3. Cucrema xoHTpons Bepcuit git. I[lpuHuumbl paboTel cucteMbl. Opranuzanus padoOTHI

KOJUICKTHBA C YUYCTOM HCITIOJIb30BAHUA glt

4. Tlonstue mepemeHHod. Tumbl mepeMeHHbIX B Python. Apudmernueckne u JOTHYECKHE

orcpanuu.



5. Crpoxu B Python. Oneparuu Haj CTpOKaMH.
6. YcnoBus u 1ukiel B Python.
7. Pabora c criuckaMu, clIoBapsiMH, KOpTekaMu 1 MHOkecTBamu B Python
4 cemecTp
IlepeyeHb BOIPOCOB ISl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTallMu B (JOpMe IK3aMeHa
1. bassel mannbix. Onpenenenue, Buabl. [lonstue CYB/] u e€ dpyHkiuu.
2. Pensaunonnsie CYB/l. AHaTOMUs OTHOILIEHUS. Y CTAHOBIIEHUE CBSI3€M MEXAY OTHOLLICHUSIMH.
3. Ilpunmune! npoexktupoBanus bJl. Monenu nannsix. ER-nuarpamma.

4. S3pik SQL. IIpuHuuUnel ucnosb30BaHusA, cocTaBHble yacTu. [IpoBenenune ananutuku no B/ ¢

nomoibo SQL.

5. TlonsiThe BUpTyadu3allud U CHOCOOBI BUpTyanuzanuu. [IpoctpaHcTBa MMEH M KOHTPOJIbHBIC

rpymisl B Linux.
6. Hcnonw3zoBanue cucteM koHTeHepuzaruu (docker, podman, singularity) B Ononndopmatuke.

7. BbICOKOTIPOM3BOAUTENbHBIE BhIYUCIEHHS. OpKecTpaTOophl U CUCTEMbl OpraHH3alMU OYepenu

3ajay.
8. Tlaiimnaitnsl Nextflow u Snakemake. HaznaueHune u ocCHOBHbIE IPUHIUIBI (YHKIIMOHUPOBAHHUSL.

JK3aMeHALMOHHBIN OMJIeT 1JIsl MPOBEACHUs IK3aMeHA




denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHHE
BEICIIET0 00pa3oBaHus «Poccuiickuii HAIIMOHATBHBIN HCCIEA0BATEIHCKUN METUITMHCKUAN
YHUBEPCUTET
nMmenu H.M. IIuporosa» Munucrepcrsa 3apaBooxpanenus Pocculickon @enepanuun
OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

IK3aMeHAIMOHHELIN OnJieT Neo

JUTsL TIpoBeieHus dk3aMena o auctumimae b.1.0.12 Madopmarnka, OCHOBBI
IPOrPaMMHUPOBAHUS
o nporpamme Crienuanurera
0 HaMpaBJICHUIO OAroTOBKH (crermanbHocTh) 30.05.03 Menuuunackas kubepHeTHKa

HarpaBJIeHHOCTH (Mpoduis) buonnpopmaruka
1. Tepmunan Linux. [TpuHImme! paboTel B TepMHUHAIE U 0a30BBIE KOMAH/IBI.
2. Omnepanuu BBOJIa-BeIBOa. Pabora ¢ daimamu B Python.
3. bazser qannbix. Onpenenenne, Buabl. [lonstue CYB/] u eé dhyHkImm.
4. TlpakTrueckas 3aj1a4a:
CausiHue IBYX OTCOPTHPOBAHHBIX MACCHBOB.

Jlano: nBa MONIOXKUTEIbHBIX yKncia: n,m <= 10”5 . Ix BBoAuT mojab30BaTeb C

KJIABHATYPbI5
3amaya:

1. CrenepupoBarth JiBa MaCCHBA CIIy4allHBIMHU YUCIIAMH UTMHOW N X M
COOTBETCTBEHHO.
2. OtcoptupoBaTh 00a MaccuBa JIFOOBIM AITOPUTMOM COPTHPOBKH. Vcnonp30BaTh
BCTPOEHHBIE METO/Ibl U TOTOBbIE OMOIMOTEKH 3aMpeIIaeTcs.
3. BriBecTH Ha dKpaH UCXOHBIE MACCUBBI U OTCOPTUPOBAHHBIE
4. BHINONHUTH CIUSIHHUE JIBYX OTCOPTHPOBAHHBIX MAaCCHBOB H €TI0 COPTUPOBKY.

CopTtupoBaTh 00bEIMHEHNE NCXOJHBIX MACCUBOB 3aIIPEIIAETCS.
BepHyTb: OTCOPTHPOBaHHBIM MACCUB JJIMHOM N+Mm U BBIBECTH €0 Ha SKpaH.

[IpenycmotpeTs uHTEpPEiic KOMaHTHOW CTPOKHU I IPOrPAMMBbI, COXpaHEHHE

pe3yiabTaToB B (a1 u 00pabOTKY UCKIIOUUTEITBHBIX CUTYaIUH.



https://stotoshka.quarto.pub/informatics-seminars/summary.html#%D1%81%D0%BB%D0%B8%D1%8F%D0%BD%D0%B8%D0%B5-%D0%B4%D0%B2%D1%83%D1%85-%D0%BE%D1%82%D1%81%D0%BE%D1%80%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85-%D0%BC%D0%B0%D1%81%D1%81%D0%B8%D0%B2%D0%BE%D0%B2.

3aBenyronuii Jlaryaun Anekceit AjiekcanIpoBuY
Kadenpa buonnpopmarukn MbOD




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1s1 NOATOTOBKHU K 3aHATHAM JIEKIIMOHHOT0 TUIIA 00y4aIOIIMIACH T0JIKEeH

BHUMATEJIBHO MPOYUTATh MaTepUal MpeablayIIel JeKIUH;
03HAKOMHTKCS ¢ YUYeOHBIM MaTepuajoM IO y4eOHHUKY, YUeOHBIM MOCOOMSIM, a TaKKe AJICKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;

BHECTH JIOTIOJTHEHHUS K TIOJYYCHHBIM PaHee 3HAHUSM 110 TeMe JICKIIMU Ha MOJISX JCKIIMOHHOHN TeTpajy;
© 3amucaTh BO3MOXKHBIE BOIIPOCKI, KOTOPBIE CIISAYET 3a/aTh IPENOAABATENIO 10 MATEPHAITy H3ydeHHOI
JICKITHH.
JIJ1s1 OATOTOBKH K 3aHATHUSIM JIa00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOUIUIICH T0/KEH
" BHHMATENGHO H3yYHMTh TEOPETHUECKHIl MAaTEpHas 110 KOHCIEKTY JICKIHH, yueOHUKAM, YIeOHBIM
MOCOOHSM, a TAaK)KE JICKTPOHHBIM 00pa30BaTEIIbHBIM PECYpCaM;
© NOArOTOBHTBCA K BBICTYIUICHHIO HA 3aJaHHYIO TEMy, €CIIM JAHHOE 3aJaHHe NPEeLyCMOTPEHO IO
JVCIIATUTHHE;

BBITIOJTHUTH MUCbMEHHYIO paboTy, €CIU TaHHOE 3a/laHue MPEyCMOTPEHO 10 AUCHHUIUINHE;
© NMOATOTOBHTH JIOKNAJ, NPE3CHTALMIO WK pedepar, eclm JaHHOE 3aJaHHe MPELyCMOTPEHO IO
JTUCIUILTHE.
JIJ1sl IOATOTOBKH K KOJJIOKBHUYMY 00y4aromuiicst 10/KeH

M3YYHUTh YUEOHBIN MaTepHal Mo TEME 3aHATUS WX OTAEIbHBIM 3HAYMMbIM Y4€OHBIM BOMpPOCaM, 1O

KOTOPBIM OYyJI€T OCYIIECTBISTHCS OIPOC.
IIpu moAroToBKe K 3a4€Ty HEOOXOAUMO

1. O3HaKOMHTBCSI C IPUMEPOM OHJIETa, BBIHOCUMOTO Ha MPOMEXKYTOUHYIO aTTeCcTaluio B dopme
3a4yeTa;
2. I[Ipoananu3upoBaTh MaTepual U HAMETUTD [IOCJIEOBATEILHOCTD €r0 TOBTOPEHHUS,
3. Onpenenuth HaubosIEe€ MPOCTHIE U CIOKHBIE TEMBI U (UJIM) pa3aesibl JUCIUILINHEI,
4. IToBTOpHUTH MaTEpHA MO HaAKOOJIEE 3HAUNMBIM/CIIOKHBIM TeMaM U (WJIH) pa3zesiaM AUCITUIUTHHBI 110
KOHCIIEKTaM M y4eOHO JTuTepaType, a TakKe dJIEKTPOHHBIM 00pa30BaTeIbHBIM PECypCaM.

IIpu noAroToBKe K 3K3aMeHy HE0OX0IUMO

1. O3HaKOMHTBCSI C IPUMEPOM OHJIETa, BHIHOCUMOTO Ha MPOMEXKYTOUHYIO aTTecTaluio B dopme
9K3aMEHa;
2. [Ipoananu3upoBaTh MaTepual U HAMETUTD MIOCJIEOBATEILHOCTD €r0 OBTOPEHHUS,
3. Onpenenutb HaubosIE€ MPOCTHIE U CIOKHBIE TEMBI U (MJIM) pa3aesibl TUCIUILINHEI,
4. IToBTOpUTH MaTEpHAI MO HaKOOJIEE 3HAUNMBIM/CIIOKHBIM TeMaM U (WJIH) pa3zesiaM AUCITUIUTHHBI 110
KOHCIIEKTaM M y4eOHO TuTepaType, a TakKe dJIEKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM.

CamocrositenbHas padora cryaeHToB (CPC) Briaovaer B cedst

CamocTtosrenpHas paboTa o0ydaromuxcs SBISETCS COCTaBHON 4acThio OOY4YEHUS U MUMEET LIEJIbI0
3aKperieHre U yriTyOJIeHre MOJy4eHHbIX 3HaHUI, YMEHUN U HaBBIKOB, MOMCK U MPUOOPETEHHE HOBBIX
3HaHWM, BBINOJHEHUE YUYEOHBIX 3aJaHHM, MOATOTOBKY K MPEACTOSIIMM 3aHATHUAM, TEKYIIEeMY

KOHTPOJTIO YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTALINH.



8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

UKT: 3agaunuk-
MPAKTUKYM,
Cemakuna U. T,
2011

BBIYMCJIICHUA UniX—HO,I[O6HLIe OIICPAIOHHBIC

CHUCTCMbI

Ne |HaumenoBanue, | Hcnosab3yercs npu uzdydenuu paszaenoB | KoandecTBo |JaeKTpPOHHBIH
n | aBTOp, rOA M IK3eMILISIPOB ajapec
/m | MecTO U31aHUSA B pecypcoB
OndMoTeKe
1 2 3 4 5
1 [HAudopmaruka: [BBeneHnue B s3bIK mporpammupoBanusi Python 99
y4eOHUK, ba3bl JaHHBIX U BOCIPOU3BOAUMBIE
Cob6oms b. B., BbIUKCIICHHS B3anMo1elicTBHE MPOrpaMMBbl U
2010 nosib3oBarens Unix-nogo6Hbie
orepaloHHble cucteMbl OObEKTHO-
OpPUEHTHUPOBAHHOE MTPOrPaMMHUPOBAHUE
[TapanienbHble BHIYUCICHUS
2 |CTpyKTypHI BBenenue B s3Ik nporpammupoBanus Python 0 https://www.
JTAHHBIX B B3aumoneiicTBre nporpaMMbl U iprbookshop.ru
Python: noJsib3oBareisi OOBEKTHO-OPUEHTHPOBAHHOE /125191.html
HaYyaJIbHBIN nporpammupoBanue IlapauienpHeie
Kypc, JloHanbn  |BeIUMCICHHA
I. P., 2022
3 |Uudopmaruka u |basbl JaHHBIX U BOCIIPOU3BOIUMBIE 50

8.2. Ilepeyennb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANMOHHOH ceTH «HTepHeT», B TOM

yucsie npoecCHoOHAIbHBIX 023 JAaHHBIX, HEO0OXOAUMBIX [IJIS1 OCBOCHHS JUCHUIIIMHBI (MOIYJIA)

AN

OBbC «Koncynbrant crynentay www.studmedlib.ru

http://mon.gov.ru — caiit Munobpuayxu PO

https://habr.com/ru/company/ruvds/blog/325522/ - Yuebnuk mo bash
http://eor.edu.ru — mopTai 3IeKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB

http://www.elibrary.ru — caliT Hay9HOU IEKTPOHHON OMOINOTEKH

https://docs.python.org/3/ — opunmanbHast fToKyMeHTalLuUs 1O A3bIKY IporpaMMupoBanus python



. http://www.edu.ru/ — Oubnuoreka ¢enepanbHoro mnoptana «Poccuiickoe oOpa3zoBaHHE)

(COIEPXKUT KaTaJloT CChUIOK Ha MHTEPHET-PECYPCHI, HJIEKTPOHHBIE OMOIMOTEKU MO pa3IHYHBIM

BOIIpOCaM 00pa30BaHMUS)

8. http://www.prlib.ru — caiit [Ipe3uneHTckoii OMOINOTEKH

9. http://www.rusneb.ru — caiiT HaLIMOHATIBHOM JIEKTPOHHON OMOIMOTEKH

8.3.

Hepeqeﬂb l/lH(l)OpMalll/IOHHbIX TCXHOJIOFI/[ﬁ, HCIMOJB3YyEMbBIX IIPU OCYHIECTBJIICHUH

00pa3oBaTeJIbHOr0 Mpouecca no AUCHUILUIMHE (MOAYJII0), BKJIKYAs MepedyeHb NMPOrpamMMHOro

o0ecrneyeHUs1 M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HAJTMYMH)

o

. ABTOMaTH3UpOBaHHbI uHpOpManMOHHBIM KoMmIuiekc «lludpoBas amMuHUCTpATHBHO-

obpazoBarenbsHas cpenqa PHUMY um. H.U. [Tuporosay
Cucrema yrpaBieHus 00y4eHreM

Python (c 6ubnroTexkaMu A1 aHANKM3a TAHHBIX )

Visual Studio Code

Anaconda

Git

OC Ubuntu



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HanmenoBanue 000py10BaHHBIX Y4eOHBIX Ilepeyens cnennaan3npoBaHHol MeleH,
I | ayIuTOpHUi TeXHMYECKHUX CPeJACTB 00y4YeHHUs
/m

1 | Ayautopuu ajis NpoBeACHUS 3aHITHI
JIEKIIMOHHOTO THUIIA, 3aHITHI CEMUHAPCKOTO
THUIIA, TPYIIIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOYHOM aTrTecTaruu, 000pya0BaHHAs

My.TIBTPIMGI[PIfIHBIMH " UHBIMHA CPCACTBAMU

oOyueHus
2 | Ayautopuu, o00py0BaHHBIC Komnerorepnsiit cton, Komnbrorepras
MYJIbTUMEIUHHBIMU U UHBIMU CPEACTBAMHU TE€XHHUKA C BOBMOKHOCTBIO MOJIKITIOUEHUS K
oOyJeHus cetu “Unrepuer”, Ctyibs, KoMnbroTepbl
st o0y4aroruxcs, Ctonsl, [Ipoexktop
MYJbTUMEAUNHBINA, DKpPaH ISl IPOEKTOPa,
KomneroTep nepcoHanbHbIN
3 | YueOHble ayIuTOPUU IJIsl IPOBEICHHS Komnerorepnsiii cton, KoMmnberorepHas
IIPOMEXYTOYHOM aTTecTaluu TE€XHHUKA C BO3MOXKHOCTBIO IIOJIKIIIOUEHUS K
cetu “Uureprer”, Ctynpsa, Komnbsrorepsl
s obyyaromuxcs, Ctomsl, [Ipoekrop
MyJIbTUMEAUINHBIN, DKpaH AJis IPOEKTOpa
4 | IlomewieHus aas caMOCTOSITEILHOM pabOThI yueOHast MmeOeb (CTOJIBI, CTYIb),

06yan0mecsl, OCHAIlICHHBIC KOMHLIOTCpHOi/JI KOMIIBIOTCPHAA TCXHHUKA C BO3MOKHOCTBIO



TEXHUKOH ¢ BO3MOXXHOCTBIO MOJIKIIOYECHUS K MOJKIIIOUEHUs K ceTu « HTepHe™ 1
cetn "MHTEepHET" M 0OecTieueHneM JI0CTyIIa B obecrnieueHrneM JO0CTyIa B AIEKTPOHHYIO
AJIEKTPOHHYIO0 HHPOPMALIMOHHO- MH(POPMALIMOHHO-00pa30BaTENbHYIO CpEeLy

00pa3zoBaTeNbHYIO CPEy OpTaHU3aINH

YHuBepcuter oOecredeH HEOOXOJAMMBIM KOMIUIEKTOM JIMIICH3MOHHOTO ©  CBOOOJIHO
pacnpocTpaHseMoro MporpaMMHOro obecreueHus (coctaB ompenensercs B pabodeld mporpamme
JUCITUTUIMHBI U TTOJICKUT OOHOBJICHHIO TIPH HE00X0oauMocTh). bubarorednsiit poH] yKOMIUIEKTOBaH
NEYaTHBIMU M3JIaHUSAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaxJA0ro W3 W3JIaHUN, YKa3aHHBIX B
paboueil mporpamme AMCLUMIUIMHBI, Ha OJHOTO OOYYalOUIerocss M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCIUTLINHY.

OO6yuarouuMest obecrieyeH A0CTyn (yIajJeHHBIM JIOCTYI), B TOM YHCIE B cllydae NMPUMEHEHUS
ANIEKTPOHHOTO OOY4YeHHs, JUCTAHIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HHPOPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezeIsseTcss B paboueit mporpaMMe TUCIUIUTHHEI U MTOJIC)KUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecss W3 4YWCIa HWHBAIUAOB OOECHeYeHbl TNEYaTHBIMU U (WIU) DJIEKTPOHHBIMU

o0pa3oBaTelbHBIME pecypcamMu B popmax, aIaTHPOBAHHBIX K OTPAHHYCHUSM UX 3I0POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2

K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

®opmbl NPOBeIeHUS TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH H Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAIUN HAHUMEHOBaHUeE
Koutpoib npucyrcrBus [IpucyrcrBue KII
Onpoc ycTHBIH Omnpoc ycTHBIH oy
ITpoBepka mabopaTopHOM pabOTHI JlaGopaTopHas JIP
pabora
Bunb! yueOHBIX 3aHATHI U POPMBI TPOMEKYTOUHOM aTTeCTAIHH
dopmbl IPOBeIeHUSI TEKYLIET0 KOHTPOJIS yCIIeBAEMOCTH H Coxpaménnoe
NMPOMEKYTOUYHOI aTTeCTANNHU HAHUMEHOBaHUe
JlekumoHHOE 3aHsATHE Jlexknus J3
JlaGopaTopHO-TIPAKTHYECKOE 3aHATHE JlaGopaTopHo- JII3
MIPaKTHYECKOe
Konnoksuym Komnoksuym K
OK3aMeH DK3amMeH €]
3auer 3auer 3
Bunbl KOHTpOMIS ycrieBaeMOCTH
®opmbl IPOBeIEHUS TEKYLIET0 KOHTPOJIS yCIIeBAEMOCTH U Coxpaménnoe
NMPOMEKYTOUHOI aTTeCTANNHU HAMMEHOBaHUe
Texkymmil AMCUUIUTMHUPYIOUIUNA KOHTPOJIb Jucuunnunupyromui | 1
Tekyumuii TeMaTU4eCKU KOHTPOJIb Temarnueckuit
Texymuii pyOeKHBIN KOHTPOJIb PyGesxHbrii P
IIpomexxyTouHas arrecTanus [Ipomexyrounas ITA
aTTecTaIus




	Слияние двух отсортированных массивов.
	Статистика по файлу с нуклеотидными последовательностями.
	Поиск числа в случайно сгенерированном массиве.Дано: положительные число: n,m <= 10^5 10 5 . Их вводит пользователь с клавиатуры.Задача: Сгенерировать массив случайными числами длиной n. Реализовать п
	Слияние двух отсортированных массивов.

		2025-11-21T10:47:07+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "РОССИЙСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ МЕДИЦИНСКИЙ УНИВЕРСИТЕТ ИМЕНИ Н.И. ПИРОГОВА" МИНИСТЕРСТВА ЗДРАВООХРАНЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ




