degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: KoMmnproTHHT B (pr3HKe BHICOKUX dHEPTHIA
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa pyHIaMEHTANbHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: J.W. Kazakos, 1-p ¢hu3.-Mat. HayK, nmpodeccop

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl GyHIaMEHTATBHBIX W MIPUKJIAIHBIX MTPo0IeM (PU3HKH MUKPOMUPA
04.06.2020



AHHOTANMA

COBpeMeHHBIﬁ OKCIICPUMCHT B (1)PI3I/IKC BBICOKHX BHCpFI/II\/’I HEBO3MOKEH 0e3 MNPUMCHCHUSA BBIYHCIINTSIBHOMN
TeXHUKH. KOMIIBIOTHHT UI'pacT KIIFOYEBYIO POJIb Ha BCEX 3Talax SKCIICPUMEHTA, HAYMHAA OT IpUE€Ma JaHHBIX C
ACTCKTOpAa M 3aKaH4YUBas peKOHCTPYK]_II/Ieﬁ COGLITHﬁ, MOACIIUPOBAHUCM YCTAHOBKM U CTATUCTHYCCKUM
aHaJIn30M (1)I/ISI/IT-IECKI/IX JaHHBIX. O6bem AaHHBIX, TTOJTYYa€MbIX B KPYITHBIX 3KCIICPUMCHTAX MOXCT JOCTUTATh

coTeH ImeTrabaiT exeromHo. Takol o00beM

JaHHBIX HCBO3MOXXHO O6pa6OTaTB JaKEe B KpPYIIHOM

BBIYHCIIUTEIIFHOM LIEHTPE, MOJTOMY BCe 0Oojiee BaKHYIO POJIb UIPAIOT PacHpeelICHHBIC BBIYMCICHHS WU
TPUII-TEXHOJOTHHU. 3aja4a Kypca NO3HAKOMHThH CTYACHTOB C KOMIBIOTUHIOM B (PM3MKE BBICOKHX JHEPTUil B
o0beMe, IOCTATOYHOM JUIs (PU3HKa-DKCTIEPUMEHTATOPA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[enpto oCBOGHUSI TAaHHOW TUCIMILIMHEI SBISieTCS MpUoOpeTeHne 3HaHWUN W yMEHHH JJs 00paboTKu
Hay4YHOU MH(GOpPMALNU C UCTIOJIB30BAHUEM COBPEMEHHBIX BHIYMCIUTEIbHBIX CUCTEM.

W3nararorcsi cpeacTBa OpraHM3allid, WHCTPYMEHTHI W TEXHOJOTHH, TPHMEHSEMbIC ISl XpaHCHWS,
nepeaayn U 00padOTKH OONBIINX OOREMOB HAYYHBIX JIAHHBIX.

3agauu AUCHUILIHHBI

— TpHOOpeTeHNe 3HaHUH O POJIM KOMITbIOTHHTA B HAYYHBIX HCCIIEAO0BAHUSAX;

— yYMEHHE TO0JIb30BaThCs CTAHIAPTHBIMU MHCTPYMEHTAMH, IPUMEHIEMBIMH B (hu3nke aist 00paboTku

JaHHBIX

— 0a3oBble 3HaHUSA B 00OnacTu MM (ppoBanus, ayTeHTH(PHUKALUN 1 OE3011aCHOCTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(eCCHOHATIEHOTO B3aUMOJCHCTBUS

YK-6 Criocoben onpeessTh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsaTb |
peann30BBIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESATE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)




[MK-8 CriocoOHOCTh IPUMEHSTh METO/IBI [IK-8.1 3Haer TeopeTWyecKHe OCHOBBI IUIAHHUPOBAHUS
TUTAHUPOBAHUSI UCCIIEAOBAHUH 1 WCCIJICAOBAaHUM M IKCIIEPUMEHTOB B M30paHHOM MpeaMeTHON
HKCTIEPUMEHTOB IIPH BHIMIOJIHEHNH NTPOEKTOB U |00JIacTu

3aJaHui B U30paHHON NpeAMETHON 00JIacTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
— OCHOBBI 00pPa0OTKH, XpaHEHHS U NIEePEeaull Hay4HBIX JaHHBIX;
— OCHOBBI 0€30MacCHOCTHU NPU 00pabOTKe, XpaHEHUHU U MepeJayll HayYHbIX JaHHBIX;
— HUCTOPHIO Pa3BUTHSI, IPEAMOCHUTKY CO3/anus, oouryto koHmennuto ['PHU/I;
— TPOTOKOJBI epeayyl TaHHbIX;
— TIePCIEKTHBbI CIIOJIB30BAHUS KOMIIBIOTEPHBIX TEXHOJIOTUH ISl PEIICHHUS MAacIITaOHBIX 3a/1ad;
— TEpPCHEKTUBHBIC HAMIPABICHUS Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHH.
YMETh!
JnarHocTrpoBaTh HENONAIKKA B CETEBOM COCIMHEHHU;
VYeranaBiauBaTh 6€30MaCHOE COSIMHEHUE MEXIY Y3JIaMHU CETH;
Opranu3oBaTh XpaHeHHE JaHHbIX, KaK B 0a3e JaHHBIX, Tak U B BUAE (aillios;
O0pabarpiBaTh JaHHBIE C TIOMOIIBIO CHCTEM TTaKeTHOW 00pa0OTKU U TPHJ] CHCTEM;
Hcnonp3oBaTh 001a4HbIE TEXHOJIOTHH U1 00paOOTKH JaHHBIX.
BJIaJICTh:
WucTpymMeHnTamMu XpaHeHHS JaHHBIX;
HuctpymenTamu 06paboTKH JaHHBIX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 KommbloTHHT B (U3MKe  BBICOKHX 6 7 7
SHEPru.
2 [lepenaua nannbix. Cetu. [IpoTokosnsl. 9 8 8
3 ba3rer naHHEBIX. 8 8 8
4 CucTteMbl XpaHEHUS TaHHBIX. 7 7 7
5 [lakeTHas 0OpaboTKa JaHHBIX. 5 5 9
6 OcHOBBI 6€30M1aCHOCTH. 7 7 9
7 I'pun cuctemsl. 6 6 9
8 Ob6navHble TEXHOJIOTHH. 7 7 9
9 OpeitMBOpKHU DIRIE: (hm3rgeckux 5 5 9
IKCIIEPUMEHTOB.
Nroro gacos 60 60 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 1 (Ocennuii)




1. KoMnbIoTHHT B H3HKE BEICOKUX SHEPTHIA.
Haznauenue. Kparkast ucropusi. OCHOBHbIE (PYHKITUH, 334 H.
2. Ilepenaua nanubix. Cetu. [IpoTOKOIBL.

3anavya mepenaun naHHbIX. CeTH Tepenadd JaHHBIX. XapaKTEPUCTHUKH CETeH Iepeiadd JaHHBIX.
ISO/OSI. Ethernet. TCP/IP. UDP. FTP, SSH, HTTP. O6men coobmenusmu. MQTT, ZeroMQ.

3. ba3bel JaHHBIX.

Pensumonnsie 6a3b1 qanabiX. Tunsl ganHbX. SQL. NoSQL. DDL, DML, DCL, TCL.

4. Cuctembl XpaHEHUS JTaAHHBIX.

PacnipenenénHoe xpaneHre qaHHBIX. MeTaganHble, Karaior. [Ipobiema ynpaBieHus JaHHBIMHU.
Cemecrtp: 2 (Becennuit)

5. IlaketrHas 06pabOTKa TaHHBIX.

PBS, Torque, Condor. Maui. Yipasnenue 3agadamu.

6. OCHOBBI 0€30TIACHOCTH.

IudpoBanue. AyreHTnpuKanus u aBropu3anmsa. [IpoBepka cucTeMbl Ha OE30MACHOCTS.
Hcnonb3oBanue daiiepsoia.

7. I'pun cucremsl.

Uctopus mosenenusi. Tekymee coctosaue. [Inardopma DIRAC. Hasnauenue, BO3MOXXHOCTH H
apxurekrypa miargopmel DIRAC.

8. O0OIauHbIe TEXHOJIOTHH.

Bupryanuzanus. Tuner Bupryanuzauuu. O63o0p pemenunil. KVM, OpenVZ. Ilosenenune o0061aKoB.
OpenNebula.

9. ®peitMBOpKY 1S PU3HUECKUX DKCIIEPUMEHTOB.

OcHOBHBIE 9Tambl 00pabOTKM JIaHHBIX: PEKOHCTPYKLHUS, MOJCIUPOBAaHHME, aHAIM3. 3ajaqu
(dpeitmBopkoB. [Ipumeps! dpeiimBopkoB: Gaudi, FairRoot.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KOMITBIOTEP ¥ MYJIBTUMENINHHOE 000pyIOBaHKE (MIPOEKTOP), KOMIIBIOTEpHBIN Kitacc. HeoOxomima
oreparuonHas cucreMa Linux ¢ rpaduueckoit o6onoukoit (Ubuntu, Fedora, CentOS, Mint wiun
aHaJOrW4HbIA AucTpulyTHB). KaxknoMmy ctyneHTty TpedyeTcs KBoTa B 00nake: 2 BUPTyaIbHbIE MAIlIMHBL,
2 cpu siapa, 4 rurabaiita onepaTuBHON NaMSITH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa

1. KoMIbI0TepHBIEC CETH: TIPUHIIUIIBI, TEXHOJIOTUH, TIPOTOKOJBI, y4eOHOE ITOCOOHe /IS BY30B : PEK.
M-BomM obOpazoBanus u Hayku PO /B. I. Omudep, H. A. Onmudep. Cankr-IlerepOypr, [Tutep, 2019



2. CoBpeMeHHBIE ollepannoHHbIe cucTeMsbl [ Teker] : [y4ue0. mocobue st By3oB] / 3. TanenOaym ; [mep.
c aant. H. Bunpauackuii, A. JlamkeBuu | .— 3-e uzn. — CII6. : [Turep, 2015 .— 1120 ¢

1. The GRID: Blueprint for a New Computing Infrastructure (2nd Ed.) I. Foster, C. Kesselman

JononaurtensHas IuTEparypa
P. bok, X. I'pot, . Hou, M. Perniep, Metons! aHanm3a JaHHBIX B PU3HMUECKOM 3KcriepuMenTe. M.,
Mup, 1993

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

HeobxonnMoe nporpamMmmHoe obecredeHue:
ssh-client, browser (firefox, chrome), scp

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIEICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUSA JJIs PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIEW 1 MPOMEXYTOUYHON aTTeCTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIoOM CIY>KUT yMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: J.W. Kazakos, 1-p ¢hu3.-Mat. HayK, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocoGeH mpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBbHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeTr CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4Yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

[MK-3 Cnocoben mpodeccuonanpuo padorars ¢ |[IK-3.1 TlornMaer npuHIUNBI pabOThl HUCIOIB3YEMOTO
MCCIIEIOBATEIbCKUM M UCTIBITATEIIbHBIM 00opynoBaHUs (crierMan3upOBaHHBIX MaKEeTOB
obopynoBanreM (MpruOOpaMH U yCTAHOBKAMHM, | TPUKIIAIHBIX TIPOTPaMM)

CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

[MK-8 CriocoOHOCTh IPUMEHSTH METOIBI [IK-8.1 3Haer TeopeTHyecKHe OCHOBBI IUIAHHUPOBAHUS

IJIaHUPOBAHUS UCCIIEIOBAHUN 1
9KCIIEPUMEHTOB IIPU BBIIIOJIHEHUH IIPOEKTOB U
3aJaHui B U30paHHON NpeAMETHON 001acTH

HCCJICZIOBAHUI M DKCIIEPUMEHTOB B U30PaHHOM MpPEAMETHON
oOact

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «KoMmproTuHr B (1)I/I3I/IKC BBICOKHX 3Heprnﬁ>> O6y‘laIOILIHI>'IC$I JOJIKCH:

3HAThb:

MPOTOKOJIBI ICPCAAYIN JAHHBIX;

yMeTh:

OCHOBBI 00pPa0OTKH, XpaHEHUs U Nepeayn HayYHbIX TaHHBIX;
OCHOBBI 0€3011aCHOCTH NPU 00pabOTKe, XpaHEHNUH U NepeJayll HayYHbIX JaHHBIX;
HCTOPHIO Pa3BUTHSI, IPENOCHUTKN CO3aanus, oouryto koHmenmuto ['PHU/I;

TNEPCIICKTUBBI UCIIOJIB30BaHUS KOMIIbIOTCPHBIX TEXHOJIOTUH AJIS PEIICHUA MacITaOHBIX 3aJa4,
NCPCIICKTUBHLBIC HAIIPABJIICHUA PA3BUTUSA KOMIIBIOTCPHBIX TCXHOJIOTHIH.

JlmarHocTHpOBaTh HEMONAIKH B CETEBOM COCIMHECHUH;

VYcranaBnuBaTh 0€301aCHOE COCAMHEHHE MEXKY Y3JIaMH CETH;

OpraHu3oBaTh XpaHEeHHE JaHHbBIX, KaK B 0a3e JaHHbBIX, TaK U B BUE (DaiiioB;
O0pabarpiBaTh JaHHBIE C TOMOIIBIO CHCTEM TTaKeTHOW 00paOOTKU U TPHJ] CHCTEM;
Hcmonp30BaTh 001a4HbIE TEXHOIOTHH IS 00paOOTKH JTaHHBIX.

BJIA/IETh:
HHCcTpyMeHTaMu XpaHeHHs TaHHBIX;
HNuctpymenTamu 06pab0OTKH JaHHBIX.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0




[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1. IlpoBeputh coenuHeHHs ¢ YyHaaéHHbIMU cepBepamu. CTyneHTaM Ipeajaraercs CHHCOK U3
HECKOJIbKUX 1p aApecoB W JIOMEHHBIX MMEH. CTyAeHTHl JOJDKHBI HM3YYHTh KaXKIbIH M3 aJpecos,
pacckaszarb, Iie HaXOIUTCS CepBeEp, MPOBEPUTh HAJEKHOCTh COGANHEHUS C HUM, a TaKKe COOOIINUTH O
BO3MOXHBIX ITPOOJIEeMax, CBS3aHHBIX ¢ OE30MAaCHOCTHIO CEpBEpa.

2. Pabora c ssh. CTyneHTBI JODKHBI MOIKIIOYUTHCS HA YOAJEHHYIO MalluHy 10 mpotokoiy ssh. Ha
ynanénHol MammHe TpeOyeTcss HaOOp 3alaHuil, CBSI3aHHBIX C OlepalusMu Haja QainamMu |
IUPEKTOPHSIMU,  3allyCKOM  HIporpamM,  penaktupoBaHueM  (aiioB.  Jlanmee  HeoOX0oquMo
HPOAEMOHCTPUPOBATh YMEHHE IepeMeniaTh (aiiibl ¢ JOKAJIbHOW MallMHBI Ha YHAIEHHYIO, a TaKKe
yYMEHHE HACTPOUTH U UCIIOJIb30BaTh Ssh TyHHEIb.

3. Pabora c 6a30ii maHHbIX. CTyAeHTHl MONYy4YalOT JIOTUH W Mapojib Uil AOCTyNa K 0a3e JaHHBIX
MySQL. Tpebyetcs BbIMONIHNUTL HA00p SQL 3ampocoB U OTBETUTH HA CIIMCOK BOIIPOCOB, CBSI3AHHBIX C
naHHbIMH, Haxomsmmmucs B MySQL. [lanee, TpeOyercsi n00aBUTH HOBBIE [HaHHBIE U YOAINTh
HEKOTOphbIe cTapble. B ntore HeoO6xoaMMo caenars AaMn 0a3bl JaHHBIX M 3arpy3HTh €ro B IPyTryio 0a3y
nanabix MySQL.

4 OrnpaBka 331244 B CUCTEMY MakeTHOW 00paboTku u B rpui. CTyIeHTHI TOJDKHBI HAIUCATh MPOCTYIO
nporpamMmy Ha si3bike python, C++ WM IpyroM si3blke MPOrpaMMHPOBAHUS M OTIIPABUTH HECKOJIBKO
KOIIMI 3TUX 3a/ad B OYepeib. 3aTeM IPOJAECMOHCTPUPOBATH YMEHHE CICIUTH 32 XOAOM BBIIOIHEHHS
3aj1a4 U IOCJIe MX YCIEIIHOTO 3aBEPIICHUS IOJNYYUTh PE3yNbTaT. 3aJa4d MOXKHO OTIIPABIISITH Kak B
PBS, tak u B cuctemy DIRAC.

5 PaGora ¢ BUpTyaJlIbHBIMU MalinHaMK B oOnake. CTYJCHTBI JOJDKHBI CO3/1aTh BUPTYaIbHYIO MAIIUHY C
OIIPEACIEHHBIM KOJMYECTBOM BBIYMCIHMTEIBHBIX SACP, ONEPATHBHOW MaMATH W XapaKTePHCTHKAMHU
cetn. [lamee TpeOyeTcss K HeW MOIKIIOYUTHCS, YCTaHOBUTH BeO-cepBep Apache W H3MEHUTH
cranmaptHyto crpanuiy index.html. [lamee HEOOXOAMMO MPOJEMOHCTPHUPOBATH YMEHHUE COXPAHATH
KOIHMIO 00pa3a BUPTYyalbHOW MallIMHBI, a TAKKE YMEHHE BOCCTAHABIMBATH BHPTYAIBHYIO MAIUHY W3
CYILECTBYIOILIETO 00pasa.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1. OcHoBHBIE (DYHKIIMY KOMITBIOTHHTA B (QU3HKE 3JIEMEHTAPHBIX YaCTHII.

2. IMporokon TCP/IP.

3. Ilouemy penannoHHbIe 6a3bl JaHHBIX HEYAOOHBI ISl XpaHEHHs (PU3MYECKUX JAHHBIX, TOJy4aeMbIX B
JKCHiepuMeHTe?

4. B d4eMm 3aK/IOYAOTCS OCHOBHBIC CIOKHOCTH TPH YIPABICHUHM PACIPEACICHHBIM XPaHSHUEM
00JbIIMX 00BEMOB JAHHBIX?

5. Uro Takoe nakeTHas 0OpabOTKa JaHHBIX U KaK OHA OCYIIECTBISIETCS?

[TpumMepsl 3K3aMeHaIIMOHHBIX OMeToB B 10 cemecTpe:
buner 1.

1.YcTpoicTBO 1 Ha3HAYEHHE TPUJI-CUCTEM

2.Pabora c ssh.

buner 2.

1. OGecnieuenne 6€30MaCHOCTH BEIYMCIUTEIBHBIX CHCTEM
2.0TnpaBKa 3aJja4M B CUCTEMY ITaKeTHOW 00paOOTKU U B TPUJI.
buner 3.

1. YmpaBneHnue JaHHBIMHU.

2.IIpoBeputh COENMHEHNS C YIaTEHHBIMUA CEPBEPAMH.
buner 4.

1. @peiimBopKy 151 PU3HUECKUX DKCIIEPUMEHTOB.
2.Pabora ¢ BUPTyallbHBIMU MallliHAMH B OOJIaKe.

buner 5.

1. OcHoBHBIE dTarbl 00paboTKH PU3HUECKUX JAHHBIX.
2.Pabora c 6a30ii JaHHBIX.

Kpurepun onennBanus



O6yqalou_[eMyC;1 CTAaBUTCA OLICHKA B COOTBCTCTBUHU C IMPOACMOHCTPUPOBAHHBIM YPOBHCM IOATOTOBKH;
OLICHMBAHWE IIPOU3BOAUTCA Ha YCMOTPCHHUSA OK3aMCEHATOpa B COOTBETCTBUH C OCOOEHHOCTIMU
AUCHUIUIMHBL U CIICAYIOIHUMU KPUTCPUAMU:

Onenka "ommuno" (10 Gasos) BBICTABJISIETCS  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0OamioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHUAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
peleHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTyYeHHbIE 3HAHHMS Ha NPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaina, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBnerBoputensHO" (3 6ania) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBaTeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI adbHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Ornenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBeneHUH OLIEHWBAHUS 3HAHUI OOy4aromeMycs MpPEIOCTABISIETCS BpeMsl Ha TOATOTOBKY Ha
ycMoTpeHue 3k3ameHaropa. Ompoc obyuatomierocs mo Ownery Ha TuddepeHIIMPOBAHHOM 3adeTe U
YCTHOM JK3aMEHE He JIOJDKEH IPEBBIIIATh OIHOTO acTPOHOMHYECKOro yaca. OIleHWBaHHE 3HAHHA
NPOU3BOAUTCS B COOTBETCTBUH C BBILICYKA3aHHBIMH KPHTEPHSIMH B COOTBETCTBHU C COJCP)KaHUEM
JMCIUTITHHBL



