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AHHOTANMA

Ilenpro naHHOW TUCHMIUIMHBI SBIAETCS AaTh CTyAEHTaM HamOoliee Ba)KHBbIC MOHATHS COBPEMEHHOW TEOpHHU
CIIOKHBIX CETe M caMble COBPEMEHHBIC MPEACTABICHUSIMHU O CETAX XHBOW NPUPOABl B OHOIOTMU H
MeaunHe. CTyIeHT mocie 0CBOeHUs Kypca Oyaer monumarhk 6a3bl nanHbix GEO u ArrayExpressnepskammx
nHPOpPMALIMIO O TEHOME YEeIOBEKa, MHCTPYMEHTHI U aHAIM3a U BHU3yallM3alul ceTedl M rpadoB: MmakeThl
nporpamm Gephi, NetworkX, mporpamMmbl Jjisl TpeACTaBICHUST M pacueTa JaHHbIX B Matnab, Phyton,
pasznuuHble (opMaTbl JAaHHBIX, METOAbl C IOMOIIBIO KOTOPBIX IOJIYYAIOTCS OHOJIOTWYECKUE JaHHBIC
JHK-MUKpouumsl.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

AaTb CTYACHTaM HanOoyee Ba)KHbIE ITOHSITHS COBpeMeHHOI‘/'I TCOPUHN CIIOKHBIX ceTe M caMble
COBPCMCHHBIC ITPEACTABIICHUAMUA O CCTAX JKUBOM IMpupoabI B OHOIOTHU U MCOUIINHEC.

33]13‘[1/[ JAUCHUIIINHBI

(hopMHUpOBaHUE M TPAKTHUECCKOE OCBOCHHUE CTYJCHTaMM Oa30BBIX 3HAHHUH O COBPEMEHHON CeTEBOM
napajiurMe B HayKe B IICJIOM U B HEKOTOPBIX HayKax O YKHBOH MpHpoje (MOJCKYJISIPHOW OHOJIOTHUH U
MEIHUIIMHE), HEOOXOUMBIE JIJIST HAYYHO-HCCIICIOBATEILCKON U MPUKIIATHON JCITEIBHOCTH B YKA3aHHBIX
o0JacTix.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar

JEATENBHOCTH M TJIAHUPOBATh IMOCIEN0BATEIBHOCTh [IArOB
YK-2 Cnocoben ynpaBisiTh Ul JOCTHXKEHMS  JaHHOro  pesyisrara. ®dopmupyer
HCCIIEIOBATENLCKMM IIPOCKTOM Ha BCEX dTamax |IWIAH-TpaQuK peanu3aliyd NpPOEeKTa B LEJIOM M IUIAH
€ro pealu3annun KOHTPOJIA €r0 BBIIIOJHEHHUS

VYK-2.3 CriocobeH opranu30oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

VYK-4.1 CrnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori denepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE HallMCaHUsA, NUCBMEHHOIO IIEPEBONA U PENAKTHUPOBAHHUS

KOMMYHHUKATHBHBIE TEXHOJIOTHH, B TOM YUC/I€  |Pa3IMYHBIX AaKaJEMHUYECKHX TEKCTOB (pedeparos, scce,

HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS 0030poB, cTareii u T.1.)

aKaJeMHYECKOr0 ¥ IPO(eCcCHOHAIBHOTO VK-4.3 Crocoben IIPEACTABIISTh pe3yABTATHI

B3aMMOJICUCTBHS aKaJeMHYEeCKOH M INPOQECCUOHANBHON [IESITENbHOCTH Ha
pa3IMYHbIX Hay4HBIX MEpPOIPUATHIX, BKJItOYast
MEXIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS




[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.5 CnocobeH co3naBaTh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnonH(pOpMaTHKe

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocobeH uCHonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUSl QYHJIaMEHTAIBHBIX Pa3lesioB MaTeMaTHKH, (GU3UKH,
XUMUU ¥ OWonormm Il TIOCTAaHOBKH MW pPEUICHUS
HAYYHO-HCCIICA0BATEIHCKUX 3a1a4 B obmactu
OvoMH)XeHEpUHU 1 OMOUH(POPMATHKU

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKCTOB

MIPUKJIaJAHBIX TPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

IMK-3.5 CnocobeH npuUMEHSITh METObl OMOWMHXKECHEPUH U
OnovH(OpPMAaTUKKA IS TONYYCHHS]  OMOJOTHYECKUX
00BEKTOB C IeJICHANPABICHHO U3MEHEHHBIMH CBOMCTBAMHU

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETUPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[1K-3.4 CrnocobeH caMOCTOSTENIbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacti OMOWHXeHepUr U OnonH(OpPMaTHKN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

- HHCTPYMEHTBI JJIsl aHAIIN3a ¥ BU3yalln3alluu ceteit u rpadoB: maketsl nporpamm Gephi, NetworkX;

- MCTOJbI C ITIOMOIIBIO KOTOPBIX MOJYYAOTCA OHOJIOTHYECKHE JaHHBIC I[HK—MI/IKPO‘H/IHLI.

- BBICTpAaWBATh THUIIOTC3bl W IIJIAHUPOBATH OJSKCHICPUMCHTBI Ui T[MOATBCPIKACHUA Ha6J'IIOI[aeMBIX

3HATh!
- 6a3p1 manabIX GEO n ArrayExpressaeprkammx nHGOpManuio 0 reHOME YeI0BeKa;
- IPOTpaMMBI JUTS IPE/ICTABICHUS M pacdyeTa JaHHBIX B Matina0, Phyton;
- paznuuHble HOPMAThI IAHHBIX;

YMETh:
- IPOBOJIUTH PACYETHl OCHOBHBIX MOKa3aTesel cereii;
- BU3YaJIM3UPOBATh CETEBBIC CTPYKTYPHI;
(heHOMEHOB.

BJIQJICT!

- HaBbIKAMH OCBOEHUS 00JpII0T0 00BEMa HHPOPMALINY;
- KyJIbTYpO# IOCTAaHOBKM M MOZICIMPOBAHUS OMOIOTHYECKUX 3a/1ad.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

Beenenne. Cern Bokpyr Hac. CeTH Kak

1 MOJIETHN CIOXHBIX cucTeM. CoInaibHbIe 2 2
cetu. TpaHcmopTHBIE ceTH.

) Beenenne teoputo rpadoB. OCHOBHBIC 3 3
MOHATHSI.

3 Cayuwaitnpie  rpadel.  Kosddunuent 3 3
KJIaCTEepPH3aIHH.
beamacmrabusie  cetn.  CreneHHON

4 3akoH. CeTH O€JNKOBBIX B3aUMOIEHCTBUI 3 3
1 MeTa0OJMYECKHUE CETH.

5 Cern MaJoro MUpa. Mopnenb 3 3
Crporarca-Borrca.
Monenu  sBomonuM  Oe3MacITabHbBIX

6 cereil. [lpuHIMO MPEANOYTHTEIBHOIO 3 3
npucoenuHeHus. @UTHEC MOJIETTb.

7 PobactHOCTh ceTeil. Teopus nepKosAIny. 3 3
Kpurepuit Momnnos-Puna.

8 Koppensumu B cetsix 3 3

9 Coobmecta 3 3
buonornueckue ceru. PerynspHeie ceTu.

10 |Curnanpable cetu. CeTu 3aboieBaHHIA 2 2
YeloBeKa.

11 AHanmu3 MyTanui 2 2

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemecrtp: 2 (Becennuit)

1. BBG,Z[CHI/IG. Cern BOKpYyI' Hac. Cetn Kak MOACIHN CIOXHBIX CHCTCM. COLII/IaJ'IBHBIe CCTH.

TpancnopTHBIE CETH.

CnoxHble cucteMsl. [IpencraBiienue cioXHbIX cucTeM B Buje cereil. Crarhs Diliiepa 0 ceMUu MOCTax
B Kenurc6epre. Teopusi rpados. I'panoserrep. Cuna cnadbbix cBsizeil. Mutepuer m Bcecemupnas
nayTuHa. Teopusi CIOXKHBIX CeTel Kak HOBas HayyHas [apajurma.
TpaHcnopta MockBbl. MHorocmnoiiasle cetn JlutepaTypHble M My3bIKAJIBHBIE IPOU3BEACHHS Kak

MHOT'OCJIOMHBIE CETH.

2. Beenenwne Teopuro rpadoB. OCHOBHBIEC TOHSITHS.

V3nel u cBs3u. CreneHb ysna. PacnpeneneHue y3imo0B 1O CTemeHsSM. Marpula CMEXKHOCTH H
Jlannacwan B3semniennbsie rpadpl. MuUHUMalbHAST W cpefHss JUJIMHA TyTH. J[BymosbHbIe Tpadebl.

CesazannocTtb cereil. Koaddunuent knacrepuzanuu.

3. Cayuaiinbie rpadsl. Koaddumuent kiacrepuzanuu.

Cern 0OOILIECTBEHHOIO




Monens Dpaemra-Persn. Monens ['unp0epra. BbuHOMManbHOE pacmpenesieHHe y370B MO CTEICHSM.
Cpenusiss yIMHa TYTH B ciy4aidHoM Tpade. OBomonusi ciyvaiitHoro rpada. Kosddumuent
KJIaCTepU3alMU CIIy4aiiHOTO rpada.

4. besmacmra0Ouble ceth. CreneHHON 3akoH. CeTH OEIKOBBIX B3aMMOJECHCTBUN M METa00IMUECKUE
CETH.

Pacnpenenenue no crenensm, Koadhunment knacrepusanum 1 cpeiHee pacCTOSHUE MEXIY y3JIaMH
B peanbHbIX ceTax. CTeneHHON 3akoH pacnpeneneHus. Kputuueckue SBICHUS. 3aBUCHMOCTD
OCHOBHBIX CBOWCTB 0Oe3MacmTaOHBIX CeTel OT ToKa3arens creneHu. JluBepreHiust B
O0e3macmtabHbIX cersix KoHdurypamuonHas wmopenb.  benkoBble W MeTa0ONMYECKHE CETH.
ConuanbHble CETH.

5. Cetu manoro mupa. Mogens Crporarca-Botrca.
OxcnepumeHT Munrpama. llects creneneii pazaenenus. Monens Ctporarca-Borrca. Jlepero Kamm.

6. Mogenu sBomonuu Oe3MacmTaOHBIX ceTeil. [IpMHIMI TPEAMOYTUTENHFHOTO TMPUCOSANHEHMS.
dutHec MoOEIb.

Poct peanpHbix cereii. MHTepuer 1 WWW. Ilokazarens cTeneHu, KiIacTEpU3allMM U CpEAHEE
paccrosHue B mozaenu bA. CranuoHapHOCTh 3aKOHA pacIpelesieHus] B pacTylIux Oe3MaciITaOHbIX
cetsx.Monens buankonu-bapabdamu (putHEC MOEIND).

7. PobactHocTh ceteit. Teopus nepkomnsiiuu. Kpurepuit Momnosi-Puna.

YeroitunBocTh Oe3MacITa0HBIX CeTed K CllydailHbIM OLIMOKaM M ysI3BUMOCTH K atakam. Kputepwuit
Moinos-Puna. Ilepkonsiuus mo ys3jgaM M IEpPKOMSILMS 1O  CBs3AM. K-siaepHas NepKomsuus.
I'ubpunnbie dhazoBeie nepexoanl. Bzaumosasucumele cetu. Kackaanbie moBpexIeHHs.

8. Koppensiuuu B ceTsix

AccopraruBHoe cmemmBanue. Koagunuent [lupcona B GENKOBBIX CETSAX, COUMANBHBIX CETSX, CETAX
OOIIECTBEHHOTO TPAHCIIOPTA U JINTEPATYPHBIX IPOU3BEICHUSAX.

9. Coob1iecTBa

MotuBsl u coobOmiectBa. 3agaya pazOueHus rpada. OnTumuzanuss MOIYISIPHOCTH. AJITOPUTM
Hrromana-I'mpBana.

10. buonorudeckue ceTu. PernﬂpHBIe cetu. CurHansHble ceTd. CeTu 3a001€BaHUN YETIOBEKA.

OcoOcHHOCTH aHaju3a O3KCIPECCHH TEHOB B OMYXONSX M TPU UCCIEAOBAHHUA XPOHHUYECKUX
3a0omeBannii denoBeka baza mamapix GEO.  @deHorunuyeckue ceTu 3aboneBaHuil. Momynb
3a0oseBanus. B3aumoseiicTBrue Momysieid 3a001eBaHni.

11. AHanu3 MyTarmit

Myranuun, ux knaccudukanus. CHHOHUMUYHBIE U HECMHOHMMHUYHBIC 3aMmeHbl. [lomumopdusm B
reHe. BapualMy J03bl reHa. DYHKIMOHANBHBIN aHanmu3 MyTtanud. llpenckazaresibHbIE TOIXOIBI:
KOHCEPBAaTUBHOCTh, IporpaMMbl Mutation taster, PolyPhen-2, SIFT+Provean. DxcriepiMeHTanbHbIE
METOIBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa

[penocrapnsiercs Ha kadenpe:

1) Barabasi A-L. Network Science. Cambridge University Press. 2016

2) Dorogovtsev S.N. Lectures on Complex Networks. Oxford University Press. 2010
3) Cohen R., Havlin Sh. Complex Networks. Cambridge University Press. 2010

JomnonHurenbpHas auTeparypa

[Mpenocrasnsiercs Ha kadeape:
1) Newman M. Networks: An Introduction. Oxford University Press. 2010

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Hay4no-0nbnuorpaduueckne u naTeHTHbIC 0a3bl JaHHBIX B 00JIaCTH (PU3UKO-XUMHUYECKONH OUOIOTHH,
nocTymnHele 1o cetd MuaTepHeT B OecriatHoM pekume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunast snextponnas oubnmoreka (HOB), Poccuiickas marentnas bJ] ®T'Y
OUIIC u amepukanckas natentHast b/l USPAFULL; sanexTpoHHbIE agpeca KPYIHBIX HayYHbBIX
W3/1aTeIbCTB, PEIO0CTABISIOIUX JOCTYII K IOJIHBIM TEKCTaM TEKYIUX M APXUBHBIM BBIITYCKaM 3THX
’KYPHAJIOB.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Hoctyn B UaTepHeT, JlomomHuTeNbHO TporpaMMHOe obecriedenue He Tpedyercs. s yacTu 3aHATHI
norpebyetcs Zoom. Google Drive ans noctyna k Marepuanam Kypca. [IpuBercTByeTCst HajIuIue BO
BpeMsi 3aHATHI cMapT()OHOB/HOYTOYKOB JIJIsl yU4aCTUSI B UHTEPAKTUBHBIX YIIPAKHEHUSIX.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3YYEeHHS OTAEITHHBIX TEM, BOIPOCOB, CIEAYyeT OOpamarhCs 3a KOHCYIBTAIUSAMHU T
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: W.A. EBun, n-p ¢pumiioc. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajan3anun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK peayn3alud MpoeKTa B ILeJOM H  IUIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCJIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.1 CrnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHUs, MHUChMEHHOTO TEpeBofla W PEAaKTHUPOBAHUS
PasMUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh PE3yABTATHI
aKaJIeMU4YeCKOll W Mpo(decCHOHATBHON IesITeTbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(eCCHOHAIEHOTO B3aUMOJICHCTBUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.5 CnocobeH co3maBarh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnomH(pOpMaTHKe

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocobeH uCHonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUSl QyHJIaMEHTAIBHBIX Pa3esioB MaTeMaTHKH, (GU3UKH,
XUMUU ¥ OWonormm Il TIOCTAHOBKH U pPEUICHUS
HAYYHO-HCCIICA0BATEIHCKUX 3a1a4 B obmactu
OMoNH)XEeHEpUHU U OMOUH(POPMATHKU

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)




IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

[IK-3.5 CnocobeH npuMeHSTb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TOJNYYCHUST  OMOJOTHMYECKUX
OOBEKTOB C IIeTICHATIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[1IK-3.4 CrocobeH caMOCTOSTEILHO HAXOAUTh U OCBAaWBaTh
HOBbIe HMH(OpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
oOnacTi OMOMHXeHepHUU U OMOoNH(OPMAaTUKU

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare uzyueHusi AMCHUIUIMHBI «BBIYHACIHTENBHBIE METOMBI B CUCTEMHON OHOJIOTHWY OOYyYaroluiics
JIOJDKEH:

3HATh:
- 6a3p1 manabIX GEO n ArrayExpressaepskammx nH(GOpManuio 0 TeHOME YeI0BeKa;
- HHCTPYMEHTBI JJIsl aHAIIN3a ¥ BU3yalln3alluu ceteit u rpadoB: maketsl nporpamm Gephi, NetworkX;
- IPOTpaMMBI JUTS IPE/ICTABICHUS M pacdyeTa JaHHBIX B Matina0, Phyton;
- paznuuHble HOPMATHI IAHHBIX;
- METOJIbI C TOMOIIBIO KOTOPBIX MOTy4atoTcs Ononornueckue nanusie JJHK-Mukpouurnesl.
yMeThb:
- IPOBOJIUTH PACYETHl OCHOBHBIX MOKa3aTesel cereii;
- BU3YaJIM3UPOBATh CETEBBIC CTPYKTYPHI;
- BBICTpaWBaTh THUIOTE3bl W IUIAHUPOBAThH OKCIIEPUMEHTHI JUIS TIOATBEPXKICHUS HaOIOIaeMbIX
(heHOMEHOB.
BJIaJIeTh:

- HaBbIKAMH OCBOEHUS 00JpII0T0 00BhEMa HHPOPMALINY;
- KyJIbTYpOH IOCTAaHOBKU M MOJICIIMPOBAHUS OMOIOTHYECKUX 3a/1ad.

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

Bo BpeMst TeKyIIero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTDH Ha CIIEIYIOIINE BOIIPOCHL:
. Teopus rpados.. [ panoBerTep. Cuna cnadbIx CBA3EH.

. MHorocnoiiasle ceTH.

. Y3nbl u cBs3u. CreneHs y3na. Pacnipenenenue y3/10B 1O CTETICHSIM.

. JBynonbeHsie rpadsl. CBszanHOCTh ceTeil. Koaddumuent kinacrepuzauuu.

. Mogenp Dpnema-Penbu.

. Mogens ['mibbepra.

. OBomtonus cioyvaitnoro rpaga. Koadduunent knacrepuzanuu ciydaiHoro rpada.
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. 3aBHCHMOCTh OCHOBHBIX CBOMCTB 0e3MacIITa0HBIX CETCH OT MOKa3aTes CTCICHH.
9. JluBeprennws B Oe3MacIITaOHBIX CETAX.

10. BenkoBBIe 1 METa0OIMUECKUE CETH.

11. Mopnens Crporarca-Borrca. [epeso Kann.

12. Kpurepuit Momnos-Puna.

13. Tlepkonmsanus 1Mo y3jiaM U MEePKOJISAIUS 10 CBs3sM. K-simepHast mepKOJISIus.

14. OcoOeHHOCTH aHamu3a JKCIPECCHH TCHOB B OMYXOJNSAX M TPH HCCICAOBAHHM XPOHHUYCCKUX
3a00J1€BaHMil YeI0BEKA.

15. ®e”oTunMYECKHUE cETH 3a00IE€BaAHMIA.

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JlaeT IPEUMYIIECTBO Ha SK3aMeHe U T PepeHIIMPOBAHHOM 3aueTe.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Teopus rpados. I'panoBertep. Cuina cnadbix cBsizell.

MHOTroCIONHBIE CETH.

V361 u cBsa3u. Crenens y3mna. Pacnipenenenue y3iaoB Mo CTEIECHSM.

JIBynonbuele rpadbl. CszanHocTh ceteil. Koadduuument knacrepuzanum.
Mopnens Opaema-Penbu.

Mopnens ['mnbbepra.

Opomonus ciyyaitnoro rpada. KosdduumenT knacrepusanuu ciayyaitHoro rpada.
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3aBHCHMOCTH OCHOBHBEIX CBOMCTB 0€3MacIITa0HBIX CETEH OT IOKa3aTells CTCIICHH.
9. JluBeprenmws B Oe3MacIITaOHBIX CETAX.

10. BenkoBele 1 META0OIMYCCKUE CETH.

11. Mogens Crporarca-Botrca. [epeBo Kamnm.

12. Kpurepuii Momnos-Puna.

13. Tlepkonmsanus mo y3JiaM U IEePKOJISAIUS 10 CBs3sM. K-simepHast mepKOJISIusL.

14. OcobOeHHOCTH aHallM3a 3KCIPECCUU TEHOB B OMYXOJSAX WM TPU UCCICIOBAHWH XPOHUYECKUX
3a00JI€BaHNI YEIOBEKA.

15. ®eHoTHnMYECKHE CETH 3a00I€BaHUIA.

[Mpumeps! OUIETOB:

buner Nel

MHOrocja0MHbIE CETH.

buner No2

Kpurepuit Monnos-Puna.

buner Ne3

Mogens Dpaemia-Penbu.

buner N4

JluBepreHius B 0e3MaciTaOHbIX CETSIX.

buner No5

Monens ['mnbbepra.

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, [TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW IPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
10 CYLIECTBY U3JaraeT €ro, ymMeeT IPUMEHSTh IOJIyYE€HHbIE 3HAHUS HA IPAKTUKE, HO HEAOCTAaTOUYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIM B PELLECHUM 33a4 HEKOTOPbIE HETOUHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTABISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M II0 CYLIECTBY HU3JaraeT €ro, ymMeeT IPHUMEHSTbh IOIy4YEHHbIE 3HAHHUSA Ha IIPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.



OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISAETCS CTYJACHTY, KOTOPBII He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocst 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



