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)

N0 TUCHMILJIMHE: KoMImiploTHHT B pU3MKE BBICOKMX YHEPTUI
110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
Nnpo¢uJIb NOATOTOBKH: Anepnas ¢puzuka, YTC 1 koMIbIOTEpHBIE METOIBI B (PU3UKE

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

CoBpeMeHHBII IKCIIEPUMEHT B (PH3HKE BBHICOKMX DHEPIHH HEBO3MOXEH Oe3 MPUMEHEHUS BBIYMCIMTEIHLHON
TeXHUKU. KOMIIBIOTHHT UTpaeT KIIIOUEBYIO POJIb HA BCEX ATANax HKCIICPUMEHTa, HAYWHasl OT IpUeMa JaHHbIX C
JETEKTOpa W 3aKaH4YHMBas PEKOHCTPYKLIUEH COOBITHI, MOIECIMPOBAHHEM YCTAaHOBKM M CTaTHCTHYECKUM
aHAIN30M (HU3NYECKUX AaHHBIX. OObEM JaHHBIX, [IOTyYaeMbIX B KPYITHBIX SKCIIEPUMEHTAX MOXET JIOCTHIaTh
COTeH TmeTabaiiT exerogHo. Takoil o00beM IaHHBIX HEBO3MOXKHO 00paboTarh Jaxke B KPYITHOM
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.

3agaun AU COMIIHHBI
— 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-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBIIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTEeruo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YNbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOM

JeSITeTbHOCTU
OIIK-2 CriocoOeH npuMEeHSTh COBPEMEHHEIE OIIK-2.1 CnocobeH NpUMEHATh 3HAHWS W HaBBIKK IIO
METO/IbI HCCIIeJIOBAaHUS, OIICHUBATD U HCIOJIH30BaHUIO WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
MPE/ICTAaBISATh PE3YJIbTaThl BBITOJTHEHHOM TEXHOJIOTUH IS TOMCKA U M3YYCHUS] HAYYHOH JIUTEpaTyphl,
paboThI MPUMEHEHUSI TPUKJIATHBIX TPOTPAMMHBIX IPOTYKTOB
OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI OIIK-3.1 Bmageer npodeccHOHANBHON TEPMUHOIOTHEH,
HAy4HO-HCCIICAOBATEILCKOM NESTENLHOCTH B UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
BHJIE CTaTeM, JIOKJIaJ[0B, HAyYHBIX OTYETOB U nuTeparype, obnagaer HaBbIKAMH YCTHOTO M TMHCBMEHHOTO
MPE3eHTALNH C UCIIOIB30BAHUEM CUCTEM W3JIOKCHUSI PE3yJIbTaTOB HAYYHOW JEATCIBHOCTH B paMKax

KOMITbIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |MpodecCHOHaIbHON KOMMYHHUKAIUU
porpamMmm

K-1.2 Ymeer CO03/1aBaTh TEOpeTUYEeCKHe u
[TK-1 CriocoGeH K CO3[aHMI0 TEOPETUYECKUX U |MATEMAaTHYECKHE MOZAEIU B 001acTu snepHOM (QU3MKH M
MaTeMaTHYeCKUX MOJENeH B 001aCTH SACPHOi | TEXHOJIOTHH

(U3UKK ¥ TEXHOIOT Ui [IK-1.3 Bnageer HaBblKaMH pPabOTBl C COBPEMEHHBIMH
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEeccoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoiicTBaxX B 00IaCTH SJIEPHOM (PU3MKH U TEXHOIOTHIA




[1IK-2 T'0TOB pUMEHSTh METO/IbI HCCTIETOBAHUS

U pacu

€Ta MpoUcCCOB, IMIPOUCXOAANIINX B

COBPEMEHHBIX (PU3NYECKUX YCTAHOBKAX H
YCTPOUCTBaX B OOJACTH sIIEPHON (DU3UKU U
TEeXHOJIOTHH

[IK-2.2 Ymeer paccuuThiBaTh W MPOBOAUTH HCCIIEIOBAHUSI
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTpPOWMCTBaX B 00NacTH siepHON (U3HKH U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJOTHA W TIAKETOB TMPHKIATHBIX
MPOTpaMM TPU MPOSKTUPOBAHUH U PacueTe YCTPOWCTB WU
00beKTOB (YCTaHOBOK, MarepuajoB, MPUOOPOB) B CBOEH
MPEIMETHOM 00JIacTH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

MPOTOKOJIBI ICPCAAYIN JAHHBIX;

OCHOBBI 00pPa0OTKH, XpaHEHUS U Nepeayn HayYHbIX JTaHHBIX;
OCHOBBI 0€30M1aCHOCTH NPU 00pabOTKe, XpaHEHNUH U NepeJayll HayYHbIX JaHHBIX;
HCTOPHIO Pa3BUTHSI, TIPETOCHUTKN CO3anus, oonryto koHmenmuto ['PHU/I;

TNEPCIICKTUBBI UCIIOJIB30BaHUSI KOMIIBIOTCPHBIX TEXHOJIOTUH AJIS PECIICHUA MacITaOHBIX 3aJa4,
NCPCIICKTUBHLIC HAIIPABJIICHUA PA3BUTUSA KOMIIBIOTCPHBIX TCXHOJIOTHIH.

JlmarHocTHpoBaTh HEMONAIKH B CETEBOM COCIMHECHUH;

VYcranaBnuBarh 0€301aCHOE COCAMHEHHE MEXKY Y3JIaMH CETH;

OpraHu3oBaTh XpaHEeHHE JaHHbBIX, KaK B 0a3e JaHHbBIX, TaK U B BUEC (aiiios;
O0pabarpiBaTh JaHHBIE C TOMOIIBIO CHCTEM TTaKeTHOW 00paOOTKU U TPHJ] CHCTEM;
Hcmionp30BaTh 001a4HbIE TEXHOIOTHH ISl 00paOOTKH JTaHHBIX.

BJIAJIETh:

HHcTpyMeHTaMu XpaHeHHUs TaHHBIX;
HuctpymenTamu 06paboTKK JaHHBIX.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 KOMHL}?THHF B (usuke  BBICOKHX 6 7 7
SHEPIUil.
2 [lepenaua nannbix. Cetu. [IpoTokosnsr. 9 8 8
3 ba3rer naHHEBIX. 8 8 8
4 CucTteMbl XpaHEeHUS TaHHBIX. 7 7 7
5 [TaxeTHas 00paboTKa JAHHBIX. 5 5 9
6 OcHOBBI 0€30I1aCHOCTHU. 7 7 9
7 I'pun cuctemsl. 6 6 9
8 O06na4Hble TEXHOJIOTHH. 7 7 9
9 PpelMBOpKH JU1s ¢buznyecKnx 5 5 9
IKCIIEPUMEHTOB.
Nroro gacos 60 60 75
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 ygac., 5 3au.eq.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. KoMIb1oTHHT B PHU3HKE BEICOKUX SHEPTHIA.

Haznauenue. Kparkast ucropusi. OCHOBHbIE (PYHKITUH, 33 ]a4H.

2. Ilepenaua nanubix. Cetu. [IpoTOKOIBL.

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

3. ba3bel JaHHBIX.

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

4. Cuctembl XpaHEHUS JTAHHBIX.

PacripenenénHoe xpanenue naHHBIX. MeTagannble, Karaor. [Ipobiema ynpaBieHus JaHHBIMHU.
Cemecrtp: 2 (Becennuit)

5. IlaketHas 06pabOTKa TaHHBIX.

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

6. OCHOBBI 0€30TIACHOCTH.

IudpoBanue. AyreHTupuKanuss u aBropu3amms. [IpoBepka cucTeMbl Ha OE30MACHOCTS.
Hcnonb3oBanue daiiepBoia.

7. I'pun cucremsl.

Uctopuss nosnenusi. Tekymee coctosaue. [Inardopma DIRAC. Hasnauenue, BO3MOXXHOCTH H
apxurekrypa miargopmel DIRAC.

8. O0IauHbIe TEXHOJIOTHH.

Bupryanuzanus. Tuner Bupryanuzauuu. O630p pemenunil. KVM, OpenVZ. Ilosenenune o0061aKoB.
OpenNebula.

9. ®peitMBOpKY 1S PU3HUECKUX DKCIIEPUMEHTOB.

OcHOBHBIE 9Tambl 00pabOTKM JaHHBIX: PEKOHCTPYKLHUS, MOJCIUPOBAHKME, aHAIM3. 3aJaqu
(dpeitmBopkoB. [Ipumeps! dhpeiimBopkoB: Gaudi, FairRoot.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KOMITBIOTEP ¥ MYJIBTUMENINHHOE 000pyIOBaHKE (MPOEKTOP), KOMIIBIOTEpHBIN Kitacc. HeoOxomrma
oreparmonHas cucreMa Linux ¢ rpaduueckoit o6onoukoit (Ubuntu, Fedora, CentOS, Mint wu
aHaJOrW4HbINA AucTpulyTHB). KaxknoMy ctyneHTty TpedyeTcs KBoTa B 00nake: 2 BUPTyaIbHbIE MAIIMHBL,
2 cpu siapa, 4 rurabaiita onepaTuBHON NaMSITH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. KoMIproTepHbIE€ CETH: IPUHLUIIBI, TEXHOJIOTHH, IPOTOKOIBI, ydeOHOe ITocoOue ISt By30B : PEK.
M-Bom obOpazoBanus u Hayku PO /B. I. Onudep, H. A. Onudep. Cankr-IlerepOypr, [Tutep, 2019
2. CoBpeMeHHEIE onepannoHHbIe cucTeMbl [ Teker] : [yue0. mocobue mis By3oB] / O. Tanenbaym ; [mep.
c aar1. H. Bunbunackwid, A. Jlamkesud| .— 3-e u3n. — CII0. : TTutep, 2015 .— 1120 ¢
1. The GRID: Blueprint for a New Computing Infrastructure (2nd Ed.) I. Foster, C. Kesselman

JomnonaurtensHas nureparypa
P. Bok, X. I'pot, 1. Hom, M. Perniep, Metonp! aHanmm3a JaHHBIX B PU3MUECKOM 3KcTIepuMeHTe. M.,
Mup, 1993

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

HeobxoanMoe nporpaMmmHoOe oOecrieueHue:
ssh-client, browser (firefox, chrome), scp

9. MeToauyeckue yKazaHusi AJis1 00y4ar0LMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydYalIuil JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAQJETh OONIUM TMOHSTUHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate m3yueHus TUCHUIUIMHBI CTYACHT IOJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AUCIUIIIUHBL,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas paboTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMSI U3ydyaeMOro mMarepuana, a He MEXaHHYeCKOro ero 3amoMmuHaHus. [lpu
3aTPYINHEHWH W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
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-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEIMOJIHEHHON
pabotbl

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-3 CriocobeH opopMIISITh Pe3yIIbTaThl
HayYHO-HMCCIIE/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTUYETOB U
NPE3eHTAINH C UCIIOJIL30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
nporpamMm

OIIK-3.1 Bmageer npodeccCHOHAIBHON TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

[MK-1 Crioco0eH K cO31aHUI0 TEOPETHIECKUX U
MaTeMaTH4ecKuxX Mojieliell B 001acTu siIepHOi
(DUBKKH U TEXHOJIOTUH

[IK-1.2 Ymeer CO3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJeNId B O0NacTH SIEpHON (U3WKUA H
TEXHOJIOT U1

[IK-1.3 Bnageer HaBblKamMH pPabOTBl C COBPEMEHHBIMH
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMHU

[IK-2 T'0TOB pUMEHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIEpHOH pU3HKH U
TEXHOJIOTUHI

[TK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MpoIeCcCoB,
MPOUCXOMSAIINX B COBPEMEHHBIX (PU3MUYECKUX YCTAHOBKAX W
YCTPOUCTBAX B OOJIACTH SACPHON (PH3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh W MPOBOAUTH HCCIIEIOBAHUSI
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PH3HUECKUX
YCTaHOBKaX W YCTPOMCTBaX B 00NacTd siiepHON (U3HKH U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJOTMH W IaKEeTOB MPHUKIAIHBIX
MPOTpaMM TPU MPOSKTUPOBAHUH U PacueTe YCTPOWCTB WU
00beKTOB (YCTAaHOBOK, MarepuajoB, MPHOOPOB) B CBOEH
MPEIMETHOM 00JIacTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHHA

B pe3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «KoMmproTuHr B (1)I/I3I/IKC BBICOKHX 3Heprnﬁ>> O6y‘laIOILIHI>'IC$I JOJIKCH:

3HAThb:

— OCHOBBI 00pPa0OTKH, XpaHEHHS U NEePEeaull Hay4HBIX JaHHBIX;
— OCHOBBI 0€30MacCHOCTHU NPU 00pabOTKe, XpaHEHUHU U MepeJayll HayYHbIX JaHHBIX;
— HUCTOPHIO Pa3BUTHSL, IPEAMOCHUTKN CO3/anus, oouryto koHmenmuto ['PHU/I;

— HPOTOKOJIBI IICPCAAYN JaHHBIX,

— TNCPCHCKTHUBLI UCIIOJIB30BaHUA KOMIIBIOTCPHBIX TCXHOJIOTUU JJI PCIICHUA MacITaOHBIX 3aJa4,
— HNCPCIICKTUBHBIC HAITPABJICHUS PA3BUTHA KOMIIBIOTCPHBIX TCXHOJIOTHIH.

yMeTh:




JlmaraHocTupoBaTh HEMONAIKA B CETEBOM COCIMHEHHU;
YcranaBimBaTh 6€30MaCHOE COSUHEHNE MEXKY y3JIaMH CETH;
Opranu3oBaTh XpaHeHHE JAaHHBIX, KaK B 0a3e JaHHBIX, TaK U B BUJIE (aillioB;
OO6pabaThiBaTh TAHHEIE C IIOMOIILI0 CUCTEM MAKETHONH 00pabOTKU U TPUJI CUCTEM;
Hcnonp3oBaTh 001a4HbIE TEXHOIOTHH JUIT 00paOOTKH JaHHBIX.
BJIAJETh:
HNucTpyMeHTamMu XpaHEHHS JJAHHBIX;
HNucTpymMeHnTaMu 00pabOTKH JaHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Tpumepsl KOHTPOJIBHBIX 3aaHUI:

1. IlpoBeputrhb coeauHeHUs ¢ YyHIEHHBIMH cepBepamu. CTyaeHTaM TpeajiaracTcsi CHHCOK W3
HECKOJIBKUX ip aJpecoB W JOMEHHBIX MMEH. CTylIeHTHl JOJDKHBI HM3YYHTh KaXKIBIH M3 aJIpecoB,
pacckasarb, IJe HaXOQUTCS CepBep, NIPOBEPUTHh HAAEKHOCTh COCIMHEHHS C HUM, a TAaKKe COOOLIUTH O
BO3MOXHBIX MIPOOJIEMax, CBA3aHHBIX ¢ OE30MACHOCTRIO CEpBEpa.

2. Pabora c ssh. CTyneHTbl OMKHBI TOAKIIOYATHCS HA YIAIEHHYIO MalllMHy 1O MpoTokoiy ssh. Ha
yaanéHHOW MamuHe TpeOyercss HaOOp 3aJaHMii, CBS3aHHBIX C ONEpalMsMU Haj QaiaamMu u
JUPEKTOPHSIMH,  3allyCKOM  TporpaMM,  pefakThupoBaHuem  (aiinoB. Jlamee  HeoOXomaumo
MPOJEMOHCTPHUPOBATh YMEHHUE IEpeMenars (aiiibl ¢ JOKAJbHONH MaIlMHBI Ha YNAIEHHYIO, a TaKKe
YMEHHE HACTPOUTH M UCIIOIB30BaTh SSh TyHHEb.

3. Pabora c 6a3oii maHHbIX. CTyIEHTHI MONY4YalOT JIOTUH W Tapojb JUI JOCTyNa K 0a3e JaHHBIX
MySQL. Tpebyercst BEInoaHUTh Ha00p SQL 3ampocoB U OTBETUTH Ha CIIMCOK BOIPOCOB, CBA3aHHBIX C
naHHbIMH, Haxomsmmmucs B MySQL. Jlanee, TpeOyeTcssi 100aBUTH HOBbIE JaHHBIE U YIAINTh
HEKOTOpbIe cTapeie. B nurore HeoObxoquMo caenark gami 0asbl JaHHBIX U 3aTPY3HUTh €ro B APYyryro 0azy
naHHbsIx MySQL.

4 OtnpaBka 3aJa4i B CUCTEMY MAKETHOH 00paboTky U B Tpul. CTYIEHTHI JOKHBI HAITUCATh MPOCTYIO
nporpamMmy Ha si3bike python, C++ Wim ApyroMm si3pIke IPOTPAaMMHPOBAHUS U OTIPABUTH HECKOJIBKO
KOMUH 3TUX 33734 B O4epe/lb. 3aTeM IMPOJAEMOHCTPUPOBAThL YMEHUE CIEUTh 32 XOJOM BBITIOJTHEHUS
3a7a4 ¥ MOCJE WX YCIICHIHOTO 3aBEPILCHHMS IONYYHTh PE3YNIbTaT. 3aayd MOXKHO OTIPABIATH KakK B
PBS, rax u B cucremy DIRAC.

5 Pabota ¢ BUpPTyaabHBIMH MamIMHaMu B o0ake. CTyIeHTHI TOJDKHBI CO3/IaTh BUPTYaIbHYIO MAIIUHY C
OTIPEICIEHHBIM KOJIMYECTBOM BBIYMCIUTEIBHBIX SJIEp, ONEPATUBHOW TMaMSITH U XapaKTEPUCTHKAMU
cetn. [lanmee TpeOyeTcss K HeH MOOKIIOYUTHCS, YCTaHOBUTH BeO-cepBep Apache u u3MEHUTH
cTangapTHyto crpanuiyy index.html. Jlaree HeoOXoAMMO MPOAEMOHCTPHPOBATH YMEHHE COXPAHSThH
KOITMIO 00pa3a BUPTYaJbHOH MaIlIWHBI, & TAKKE YMEHUE BOCCTAHABIUBATH BUPTYAJIbHYIO MAIIMHY W3
CYIIECTBYIOIIIEro 00pasa.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1. OcHoBHBIE (D)YHKIHU KOMIIBIOTHHTA B (PU3HKE 3JIEMEHTAPHBIX YaCTHII.
2. IIpotokon TCP/IP.

3. [loyemy penaunonHble 0a3bl JAHHBIX HEYJOOHBI AJISl XpaHEHUS! (PU3NUECKUX JAHHBIX, MTOJy4YacMbIX B
JKCIIepUMeHTe?

4. B d4eMm 3aKirOYarOTCS OCHOBHBIC CIIOKHOCTH TPH YIPABICHHH paCIpENCICHHbIM XpaHEHUEM
OoypIINX 00BEMOB JAHHBIX?

5. Yto Takoe makeTHas 06pa60TKa JaHHBIX U KaK OHa OcyH_IeCTBJIHGTCH?

[Tpumepsl 3x3amMeHaMOHHBIX OnieToB B 10 cemecTpe:

bumer 1.

1.YcTpoiicTBO M HA3HAYCHUE TPHJI-CHCTEM

2.Pabora c ssh.

buer 2.

1. Obecneuenne 0€30MACHOCTH BEIYHCIIUTEIBHBIX CHCTEM
2.0TmpaBKa 3aJ1a4i B CUCTEMY IMAKETHOU 0OpaOOTKU U B TP/,
buer 3.



1. YmpaBneHue JaHHBIMHU.

2.IIpoBeputh COeMHEHNS C YIaTEHHBIMUA CEPBEPAMH.
buner 4.

1. @peiimBopKy 151 PU3UUECKUX DKCIIEPUMEHTOB.
2.Pabora ¢ BUPTyallbHBIMU MallliHAMH B OOJIaKe.
buner 5.

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

Kpurepun onennBanus

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

Onenka "ommmuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpamMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0OamioB) BBICTABIISIETCSL  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
HPUHATHIX PELICHAMN.

Onenka "ormnmuuno" (8 0aioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peleHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha NPAKTUKE, HO JOIyCKAeT B
OTBETE WJIH B PELICHUH 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 NPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMUECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziejiaMu y4eOHOH IporpaMMbl, HEOOXOJUMBIMU IS TalbHEHIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeyJOBIeTBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
YaCcTH OCHOBHOTO COJIEpPYKaHUSI Y4eOHOW NMpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.

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

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH



ITpu mpoBeneHNM OLIEHUBAHUS 3HAHUI OOydarolmIeMycs MpPEAIOCTABISIETCS BpEMsl HA IOATOTOBKY Ha
ycMoTpeHue 3k3amenaropa. Ompoc obyuatomierocs mo Owiery Ha aud¢epeHIUPOBAHHOM 3adeTe U
YCTHOM 3K3aMEHE He JIOJDKEH IPEBBINIATh OJHOTO acTpOHOMHYECKOro 4aca. OIleHHBaHHME 3HAHHMN
MPOU3BOIUTCSI B COOTBETCTBUU C BBIIICYKa3aHHBIMH KPUTEPUSMH B COOTBETCTBHM C COACPKAHHUEM

IUCIUTUIAHEL.



