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 (DM3UKE BBICOKHX DHEPrHil HEBO3MOXKEH 0€3 MPUMEHEHHsS BBIYMCIUTEIBHOM
TeXHUKU. KOMITBIOTUHT UTpaeT KIF0YEBYIO pOJIb Ha BCEX ATalax IKCIEPHUMEHTA, HaYnHasl OT IPUeMa JaHHbBIX C
JETEKTOpa W 3aKaHYMBas PEKOHCTPYKIMEH COOBITHH, MOIEIMPOBAHUEM YCTAHOBKH M CTAaTUCTHYCCKHM
aHANIN30M (HU3NYECKUX AaHHBIX. OOBbEM JaHHBIX, TOJTYYaEMBIX B KPYIHBIX KCIIEPUMEHTaX MOXKET JOCTUTATh
coTeH rmetabaiiT exeromgHo. Takoii 00beM MJaHHBIX HEBO3MOXKHO 00pa0oTaTth Jaxke B KPYHHOM
BBIYHCIIUTEIIFHOM LIEHTPE, I03TOMY BCE Ooiiee BaXKHYIO POJIb WIPAIOT PACIpE]CICHHBIC BBIYMCICHHS WU
TPUII-TEXHOJOTHU. 3aj7a4ya Kypca MO3HAKOMHTH CTYJCHTOB C KOMITBIOTHHTOM B (DM3HMKE BBICOKMX JHEPIHid B
o0beMe, IOCTATOYHOM JUIs (PU3HKa-DKCTIEPUMEHTATOPA.

1. lean u 3apa4n

Henp AucoMnInHBI
Ienbro OCBOGHUSI NaHHOW IUCIUILTUHBI SIBISETCS MPHOOpPETEHNE 3HAHUW M yMEHUWH Ui 00paboTKU
Hay4YHOU MH(GOpPMALNU C UCTIOJIB30BAHUEM COBPEMEHHBIX BHIYMCIUTEIbHBIX CUCTEM.

W3nararorcsi cpeacTBa OpraHM3alldM, WHCTPYMEHTBI M TEXHOJIOTHH, NPUMEHSEMbIC U XpPaHEHHUS,
nepeaayn U 00padOTKH OONBIINX OOREMOB HAYYHBIX JIAHHBIX.

3agaun AU COMIIHHBI
— TpHOOpeTeHNe 3HaHUH O POJIM KOMITbIOTHHTA B HAYYHBIX HCCIIEAO0BAHUSAX;

— YMEHHE I0JIb30BaThC CTAHAAPTHBIMU MHCTPYMEHTAMH, IPUMEHAEMBIMH B (prsnke 11 00paboTKH
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

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBIIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
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 CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1€l Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBHUIA PE3YNbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH

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, o0nagaeT HaBbIKAMH YCTHOTO M MUCHMEHHOTO
MPE3eHTALNH C UCIIOIB30BAHUEM CUCTEM W3JIOKCHUST PE3yJIbTaTOB HAYYHOW JEATCIHLHOCTH B paMKax

KOMITbIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |MpodecCHOHaIbHON KOMMYHHUKAIUU
porpamMmm

K-1.2 Ymeer co37aBaTh TEOpEeTUYECKUE u
[TK-1 CriocoGeH K CO3aHMIO TEOPETUYECKUX M |MATEMATHIECKUE MOAEIU B OOIacTH sAACpHOM (HM3HMKA H
MaTeMaTHYeCKUX MOJENeH B 001aCTH SACPHOi | TEXHOJIOTHH

(U3UKK ¥ TEXHOIOT Ui [IK-1.3 Bnageer HaBblKamMu palbOTBI C COBPEMEHHBIMHU
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

[IK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASAIINX B COBPEMEHHBIX (PU3NYECKUX yCTAaHOBKAX M
yCTpoiicTBaxX B 00IaCTH SJIEPHOM (PU3MKH U TEXHOIOTHIA




[1IK-2 T'0TOB pUMEHSTh METO/IbI HCCTIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIEPHOH PU3HKH U
TEXHOJIOTUHI

[IK-2.2 Ymeer paccuuThiBaTh U IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTPOWCTBaX B OOJACTH siIEpHON (QHU3UKU U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HCIOJb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJOTHA W TIAKETOB TMPHKIATHBIX
MPOTPaMM TIPU MPOSKTHPOBAHUH M PACUETE YCTPONCTB WIH
00beKTOB (YCTaHOBOK, MarepuajoB, NMpuOOpOB) B CBoel

MPEIMETHOM 00JIacTH

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

3HAaThb:

YMETh

MPOTOKOJIBI ICPCAAYIN JAHHBIX;

I o A

BJIAJIETh:

0
U

WHcTpyMeHTaMu XpaHEHHs TaHHBIX;
HucTpymenTamu 06paboTKH 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.

JIMarHoCTUPOBATH HEMOJIAJIKH B CETEBOM COCTMHCHHM;

VYcranaBnuBaTh 0€301aCHOE COCAMHEHHE MEXKY Y3JIaMH CETH;

Opranu3oBarh XpaHEHHE JIaHHBIX, KaK B 0a3e JaHHbBIX, TaK U B BUE (ailios;
OO0pabatbiBaTh JaHHBIC C IOMOIIHIO CHCTEM MMAKETHOW 00pa0OTKH U IPUJ CUCTEM;
Hcmonp30BaTh 001a4HBIE TEXHOIOTHH JJIs1 00paOOTKHU TaHHBIX.

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

Tema (pazmern) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
a pabora

CeMuHapsI

JlaGopar. paboTsI

Kommnprotuur
SHEPru.

B (uU3MKE  BBICOKHX

[Tepenava nanubix. Cetu. [IpoToKOIIHL

ba3rer naHHEBIX.

CucreMsl XpaHCHUA NaHHBbIX.

[TakerHast 00pabOTKa JaHHBIX.

OCHOBBI OE30IIaCHOCTH.

I'pun cuctemsl.

O0J1ayHbBIe TEXHOIOTUH.

O [XR][Q|N| N N

PpelMBOpKH
9KCIIEPUMEHTOB.

JUIST ¢buznyecKnx

N (LA QN Q|0|O DN
DN [N |Q|o|co|
O ([OIC|O|O|Q|x|0|

Htoro

qaCoB

60

[N
[
3
[

HO,I[FOTOBKa K 3K3aMCHY

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.

HIudpoBanne. AyreHTnukanus ¢ aBTopu3anms. I[IpoBepka cHCTEMBI Ha 0€30IaCHOCTb.
Hcnonb3oBanue daiiepBoia.

7. I'pun cucremsl.

Uctopuss mnosBnennsi. Texymee cocrosiaue. Ilnargopma DIRAC. Haznauenue, BO3MOXHOCTH U
apxurekrypa miargopmel DIRAC.

8. O0IauHbIe TEXHOJIOTHH.

Bupryanuzanus. Tuner Bupryamuzaunu. O630p pewenuit. KVM, OpenVZ. [losiBneHne o0gakos.
OpenNebula.

9. ®peitMBOpKY 1S PU3HUECKUX DKCIIEPUMEHTOB.

OcHOBHBIE 9Tanbl 00pabOTKM JaHHBIX: PEKOHCTPYKIMSA, MOJICIUPOBAaHUE, aHalmu3. 3ajadu
(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)

CryaeHT, W3ydalIui AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM TMOHSATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeieHHs AUCIUILINHBI,
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 MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYET OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUI CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS 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, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

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

[IK-1.2 Ymeet co3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OONacTH sAepHON (UBHKH |
TEXHOJIOT U1

[MK-1.3 Brnageer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
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 3naeT METOABI HCCIENOBAHUS U pacueTa IMPOIeCCOB,
MPOUCXOMANINX B COBPEMEHHBIX (DU3MUYECKUX YCTaHOBKAX W
YCTPOUCTBAX B OOJIACTH SACPHON (PH3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PH3HUECKUX
YCTaHOBKaX W YCTPOWCTBaX B OOJACTH siIEpHON (PH3UKU U
TEXHOJIOTUI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJOTMH W IaKEeTOB MPHUKIAIHBIX
MPOTPaMM TIPU MPOSKTHPOBAHUH M PACUETE YCTPOUCTB WIH
00beKTOB (YCTAaHOBOK, MarepuajoB, NMpuOOpOB) B CBoel
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:




JlnarHocTupoBarh HETMONAKH B CETEBOM COCTUHECHUY;

YcranaBnmuBaTh 6€30MaCHOE COSTMHEHNE MEXK/Y Y3JaMH CETH,

Oprann3oBaTh XpaHeHHE JaHHBIX, KaK B 0a3e JIaHHBIX, TaK U B BHJIE (aiiioB;

OO0pabarpIBaTh TaHHKIE C TIOMOIIHIO CUCTEM ITAKETHON 00PaOOTKH U TPHIT CUCTEM;
[ Hcnonk3oBarh 00JIauHbIe TEXHOJIOTHHU AJIsi 00paOOTKH TaHHBIX.

BJIAJETh:

U
0
U
0

[J MHcTpyMeHTaMu XpaHEHUs JaHHBIX;
[0 HacTtpyMeHTaMu 00paOOTKU TaHHBIX.

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

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1. IlpoBepuTb coequHEHUs € YyHalCHHbBIMH cepBepaMu. CTyaeHTaM IMpeyiaraeTcs CIHCOK U3
HECKOJIBKUX 1p aJpecoB M AOMEHHbIX MMEH. CTyIEHTBHl JODKHBI M3Yy4UTh KaKAbIM M3 aapecos,
pacckasarb, I1e HaXOJUTCs CepBEp, NPOBEPUTh HAAEKHOCTh COSAMHEHUS C HUM, a TaKXe COOOLIUTH O
BO3MOJKHBIX IIpOOJIeMax, CBSI3aHHBIX ¢ 0€301IaCHOCTBIO CepBepa.

2. Pabora c ssh. CTyaeHTB! JOIKHBI HOAKIIOYUTHCS Ha yHalIEHHYIO MalluHy 1o mportokomy ssh. Ha
yoaiéHHOW MammHe TpeOyercss HaOOp 3aJaHMi, CBA3aHHBIX C omNepauusiMu Hal QaigamMu u
IUPEKTOPHSIMH,  3alyCKOM  IporpamM,  pepakTupoBanueM  (aiioB. Jlamee  HeoOxoqumo
MPOIEMOHCTPUPOBATh YMEHHE IMepeMeliaTh (ailyibl ¢ JOKAIbHOM MalllMHbI Ha yHaNEHHYIO, a TaKKe
yYMEHHE HAaCTPOUTH U UCIOJIb30BaTh Ssh TyHHENb.

3. Pabora c 6a3oii manHbIX. CTymeHTHI MONYHYalOT JIOTMH W Mapojib I JOCTynma K 0a3ze JaHHBIX
MySQL. Tpebyercs BoimomHUTh HA00p SQL 3ampocoB U OTBETHTH Ha CIIMUCOK BOIPOCOB, CBS3aHHBIX C
naHHBIMH, HaxomsummMucs B MySQL. [lanee, TpeOyercs n00aBUTh HOBBIE [aHHBIE U YHAJIUTh
HEKOTOpbIE cTapeie. B urore He0OX0aUMO cenarh 1amn 0a3bl JaHHBIX W 3arpy3UTh €ro B IPYTyIo 0a3y
naHHbsIx MySQL.

4 OrnpaBka 33/1a4u B CUCTEMY IakeTHOH 00paboTku u B rpui. CTyIeHThI TODKHBI HAKMCATh MPOCTYIO
nporpammy Ha si3eike python, C++ uiam Apyrom si3bIke MPOrpaMMHPOBAHUSI U OTHPABUTH HECKOJIBKO
KOIIMM 3TUX 3a/lad4 B OYepedb. 3aTeM MPOJEMOHCTPUPOBATH YMEHHE CICIUTH 3a XOJOM BBITOIHEHUS
3aJa4 M MOCJE MX YCIEIIHOTO 3aBEpUICHUS MOIYYHMTh Pe3yJbraT. 3aladd MOXKHO OTIIPABISTH KaK B
PBS, rax u B cucremy DIRAC.

5 Pabora ¢ BupTyanbHBIMU MamimHamMu B oOnake. CTyAeHTHI TOJDKHBI CO3JaTh BUPTYaJIbHYIO MAIIMHY C
OIIPEAETIEHHBIM KOJMYECTBOM BBIYMCIMTENBHBIX SAEP, ONEPAaTHBHOW MaMATH U XapaKTEPUCTHKAMHU
cetn. [lamee TpeOyeTcss K HEW MOIKIIOUMTHCS, YCTAaHOBUTH BeO-cepBep Apache W HM3MEHHUTH
cTanaptHyto crpanuily index.html. Jlamee HeoOXoqMMO TPOAEMOHCTPUPOBATh YMEHHUE COXPaHSIThH
KOTHIO0 00pa3a BUPTyaJbHOW MAIIMHBI, a TAKKE YMEHHE BOCCTAHABIMBATh BUPTYAJIbHYIO MAIlMHY 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 penauroHHble 0a3bl JaHHBIX HEYTOOHBI Ul XpaHeHHUs (PU3HMUECKUX TaHHBIX, OTyYaeMbIX B
JKCIIepUMeHTe?

4. B yem 3aKiIOYalOTCSl OCHOBHBIC CIIOKHOCTH TIPW YIPABICHWU paclpelieIeHHbIM XpaHEHHUEM
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
OOyuatomieMycsi CTaBUTCSI OLICHKA B COOTBETCTBUH C MPOIEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHMBAaHHE IIPOM3BOAUTCS HAa YCMOTPEHHUS 53K3aMEHAaTopa B COOTBETCTBHHM C OCOOCHHOCTAMH
JUCUUTUTMHBI U CIICAYIOUIMMH KPUTEPHUSIMH:
Onenka "ommuno" (10 GayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIEC, DIIyOOKHE 3HAHMSA Y4eOHOW MporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (8 0OamioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peleHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHATH IOJy4YCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka "xopomio" (5 06ayuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAeT MaTepuall,
rpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MIPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMUECTBO HETOUHOCTEH.
Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTAaTOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN MIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3lesibl Y4eOHOW MporpamMmbl, HEOOXOOUMBIE AJISl AajbHEHIero ooyueHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COJEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.
Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHATHH AUCLMIUIMHBI W BOOOIIC HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



ITpu npoBexeHUM OLIEHMBAHUS 3HAHUI OOydaromeMycs IMPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMoOTpeHue sk3ameHaropa. Ompoc oOydaromierocs no OmineTy Ha AuQQepeHIUpPOBaHHOM 3adyeTe U
YCTHOM 3K3aMEHE He JOJDKEH HPEeBBIIIaTh OJHOTO aCTPOHOMHUYECKOro udaca. OueHuBaHWE 3HAHUI
MPOU3BOIUTCSI B COOTBETCTBUU C BBIIICYKa3aHHBIMH KPUTEPHSIMH B COOTBETCTBHUHU C COJCPXKAHHEM
JHMCILUIIIHHBL



