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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Peamzlsaum[ HAYYHO-TCXHUYCCKUX ITPOCKTOB
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: CuctemHoe OporpaMMUpPOBAHUC U MPUKJIAAHAA MATCMATHUKaA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 45 Jac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

N.B. CommnoB, acCCUCTEHT
E.B. bnarogapusii, 3aBenyromuii taboparopueit

[Iporpamma obcyxkieHa Ha 3aceflaHuy IIeHTpa MPaKTHK U cTaxxupoBok GITMU 09.02.2022



AHHOTANMA

Hacrosmuii kypc siBisieTcss OAMH M3 albTEPHATHUBHBIX AJIsi BBIOOpa CTyAEHTaMH B OJIOKE AMCLUIUIMH,
HaIleJIeHHbIX Ha MpodeccnoHanbHy0 Mpo(OopHEeHTAIIMOHHYIO MOATrOTOBKY CTylAeHTOB 6 cemectpa DIIMU.
"OCHOBBI Hay4YHBIX HCCIICIOBAaHMN" 3HAKOMHUT M Pa3BHBACT HAyYHYIO TPAaCKTOPHIO M MPEANOJaraercs s
BBIOOpA CTyACHTaMH, IUIAHUPYIOIIMMH JalbHEHIIyl0 paboTy B cepe HaydHBIX MCCIEIOBAaHUN IO TEeMaTHKE
maremaruku uiu Computer Science, BbimosiHeHHs ¢yHAaMeHTanbHbIX KW npuknagasix HUP m HUOKP B
nabopaTopusix W HAay4YHbIX HMHCTUTyTaX. KirtoueBol 0COOCHHOCTBIO AMCIMIUIMHBI SIBISETCS BO3MOXKHOCTD
MO3HAKOMHTHCS C TIOHATHEM HAy4HO-HCCIIEAOBATEILCKOM pabOThl KaK TEOPETUUYECKH, TaK M MPAKTUYECKH, 10

Hauana opunuanpaoit HUP Ha 4 xypce oOyueHwusI.

JIMCIUIIMHA OpraHu30BaHa CIEAYIOIUM 00pa3oM:

- B Hauane cemecrtpa CTYJCHTHI OCBaWBAaIOT OJOK TeopeTUdecknx 3HaHui o moHsTHH HUP u ocHOBHBIX e
anemenTax. [lapaniensHo ¢ 3TUM cTyneHTaM HeoOXOAUMO BRIOpaTh MEHTOpA (PYKOBOIUTEIISI HAyYHOU 3a/1aum)
U3 4ucia NpeUIoKEHHBIX IperojaBaresieM Kypca MM HAaWTH €ro CaMOCTOSTENIbHO U3 YUCIIa COTPYIHHUKOB
nmaboparopuii win 60a30BbIX opranuzanuit ®IIMU.

- Jlanee HaumHaeTcsi paboTa CTyAE€HTA C PYKOBOAMTENIEM HaJ NPEAJIOKCHHON PYyKOBOAHUTEIEM HAayYHOW WIIH
Hay4YHO-y4eOHOH 3aja4eii. B xome cemecTpa neiicTByeT peryisipHblil pabounii HayqHbIH ceMUHAp, HA KOTOPOM
CTYICHTBHI JIeNal0T MPOMEXYTOUYHbIE TOKJIAJbl O CTAaTyCce CBOCH paboThl U JENATCS MHEHUSIMHU U OIIBITOM JIPYT C
JPYyToM, I10JIy4atoT HaBbIKY HayqHOH IUCKYCCUU.

- B xoHIIEe cemecTpa opraHu3yeTcst HTOroBast OTUETHAsI KOH(EPEHIUS, Ha KOTOPOI CTYAEHTHhI PacCKa3bIBAIOT O
pesynbrarax paboThl 3a ceMecTp.

1. leau u 3apauu

eap AUCUMNIMHBI

OcBoeHuE OCHOB BEICHHMA HAay4yHOH palOOThl CTyACHTaMH, B TOM 4YHCIE yMEHHE pPaboTarh C
auTepatypoi, (GopmMHpoBaHME Yy CTYACHTOB HABBIKOB IIPEACTABICHHUS PE3Yy/IbTaTOB HAy4HOU
JesITeTbHOCTH B (JOpME CEMHHApa WJIM BBICTYIUICHUS Ha KOH()EPEHLMH, a TaKKe HABBIKOB BEACHHS
HAyYHOU JUCKYCCHH U HAIKMCAHUS HAYYHBIX OTYETOB O CBOEH padoTe.

3agauu AU CHUIIHHBI

- OCBOCHME CTyJEHTaMu O0a30BbIX 3HAHMH (NMOHSATHH, KOHLENIM) HaydyHOW pabOTHL: CTPYyKTypa U
snemenTsl HMP; Hayunble myOnmkanmum M UX WHAEKCHpPOBaHHE B 0a3ax NaHHBIX, PELIEH3UPYEMOCTh
myOJIMKaMii; Hay4Hble KOH(DEepeHIN 1 JOKIJIAAbl Ha HUX; padoTa Ha HAyYHOM CEMHUHApE;

- (opMupOBaHKE y CTYACHTOB HABBHIKOB U KYJIBTYphl HAydHOH PabOTHI (KaK CaMOCTOSITENILHOM, TaKk U
COBMECTHO C PYKOBOIHTEIIEM);

- ¢opMHupoBaHME 3HAHUA M YMEHHUH, HEOOXOMUMBIX HJIsl YCIEIIHOTO TPEICTaBICHUS PE3yJIbTaToOB
HayyHON JedrenbHOCTH B oOmactu Maremaruku win  Computer Science M TEOpPETHUECKUX
HCCIICAOBAHUM 110 COBPEMEHHBIM aKTyaJbHBIM IpoliieMam;

- (popMupoBaHHE HABBIKOB BEJCHHUS HAYyYHOU JUCKYCCHH.
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

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEIICHUH 3aa4  |MaTeMaTHYeCKHe METOIbl W TPHUKIQJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHIeHWs  Hay4yHbIX  337a4 B
TpeboBanua HHPOPMALMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00NIacTH




OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

HOBBIC

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

Hay4HBIC PE3yIIbTATHI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETb:

- OCHOBHBIE AJIEMEHTHI HayYHO-UCCIIEJOBATEIbCKON paboThI;

- OCHOBHBIC CBeZICHUsI paboThI ¢ MyONMKAUSAME M UHJICKCUPYyEeMbIMH OnOnuorpaduieckumMu 0azaMu
TaHHBIX;

- OCHOBHBIE METO/IbI IIOCTPOCHUS HAyYHOTO OKJIA/1a;

- OCHOBHBIE TpeOOBaHMs K yCTHOMY Jokiaay 1o teme HUP Ha koH]epeHH 1 K MIChbMEHHOMY OTYETY
110 uroram BeinonHenust HAP.

- TIOHMMATh NOCTABJICHHYIO PYKOBOAUTENIEM 3aauy;
- HUCIONB30BaTh CBOM 3HAHMA IS pelleHus (QyHAaMEHTaJIbHBIX M MPUKIAIHBIX 3a7a4 B o0iacTu
Matemaruku i Computer Science;

- OLIEHUBATh KOPPEKTHOCTh IIOCTAHOBOK 3ajiad;

- CTpOro AOKa3bIBaTh WIH ONPOBEPraTh YTBEP)KICHUE;

- CaMOCTOSTEJIbHO HAaXOAUTh AJITOPUTMbI PELIEHMs 3ahady, B TOM 4YMCIE U HECTaHAApTHBIX, U
MPOBOJUTH UX aHAIIN3;

- CaMOCTOSITEJIbHO BUJETh CIEICTBUSI I10JyUYEHHBIX PE3YJIbTATOB;

- TOYHO TNPEACTABUTh MAaTEMAaTHYECKHE 3HAHUS B OOJIACTH CJIOXKHBIX BBIUYMCICHUH B YCTHOH H
MUCbMEHHOM (opMe, IMpU HEOOXOAMMOCTH - HalMCaTh MPOTPAMMHBIA KOJ Ul pEIleHHsS HaydHOH
3a/1a4u.

- clenarh JIOKJIaJ 1o cBoeH paboTe mid 1o paboTe, OMUCAHHOM B XKYPHAILHOU CTAThE;

- OTBETHUTH Ha BONPOCHI [T0 CBOEMY JOKIAAY;

- HammcaTb OT4ET O CBOEH paboTe B MUChbMEHHOM BH/IE aKaJIEMHUCCKUM HayYHBIM S3BIKOM.

BJIAJIETD:

- HaBBIKAMH OCBOCHHMS 0OJIBIIOTO 00beMa HH(OPMALIK U pelIeHus 3a1a4 (B TOM YHUCIIe, CJIOXKHBIX);

- HaBBIKaMH CaMOCTOSTEIbHON PabOTHl U OCBOCHUS HOBBIX JUCLUILINH;

KyJbTypOWl TIOCTAaHOBKH, aHAJIM3a M PEIICHUs] MaTeMaTHYECKUX W MPHUKIATHBIX 3a1ad B 00macTu
Maremaruku nwim Computer Science;

- TPEAMETHBIM S3BIKOM CIIOXKHBIX BBIYUCICHUI M HABBIKAMH I'PAMOTHOTO ONMUCAHMS PEICHUS 3a7ad U
MPEACTaBICHUS TIOJTyYCHHBIX PE3YIIbTaTOB;

- HaBBIKAMU MOATOTOBKU NPE3CHTALMH U TUCBMEHHOTO OTYETa 10 IPOJICIaHHON paboTe.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLuUUlJuL- IJU\JUIUI pa6OTa
1 Ocuognbie emenTs HUP 2 2
2 [lonsTre HayyHON MyOIMKALIMN 3 3
3 [lonstue HayyHON KOH(pEPEHIUH 3 3
4 [lpunuunel ¢(uHAHCHPOBAaHUS HAYYHOU 3 5
JeSITeIbHOCTU
5 [Tonatne Hay4yHOro OT4Y€Ta W 3asIBOK HA ) 10 )
TPaHThI
6 Pabountii Hay4dHEII ceMuHAp 2 25 50
7 Hoxnang  Ha  UTOroBOoM  OT4YETHOMU 5 15
KOH(epeHInn
Nroro gacos 15 45 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 6 (Becennuit)

1. OcHoBuble anementsl HUP

OCHOBHBIE 2JIEMEHTBHI U IOHATHS HAay4YHO-HCCIIEJOBATENbCKON AeaTenbHOCTH. [IpuHimnel paboTsl
Hay4HbIX COTpyAHHKOB (yueHbix). HHMP kak coBokymHOCTP paboTBl C MyOnHKaLusiMHU,
KOH(EepeHIUAMH, TPAaHTaMH U IpyTUMH acrnekramu. CTpyKTypa akaJeMHuecKoil Kapbepbl HayYHOTO
COTPYIHHKA, aKaJJeMHUUECKUE CTEIICHH, 3BaHU U HayYHO-IIearornieckue 10mKHocTH. CoBMeEIIeHne
Hay4HO-UCCJIEN0BATEIbKON U NPETIOAABATEIILCKON JEATEIbHOCTEN B KAPhEPE YUEHOTO.

2. [Nonatne HayyHOH MyOIMKAIIUN

[TonsTHe Hay4HOW NyONIMKAlMH (CTATbU) KaK OCHOBHOWM KIIFOYEBOH €IWHHIBI PE3yJIbTaTUBHOCTH
yueHoro. IloHsiTre mpenpuHTa M MHISKCUPYEMOW MyOJIMKaIlMM, pa3HULbI MexXTy HuMHU. [lonsartue
DOI u ero wucnonb3oBaHue. [loHATHE WHIESKCHPYEMOCTH W PEUEH3HPYEMBIX >KYpPHAJOB, 0030p
WHJICKCUpYeMbIX 0a3 JaHHBIX, 0030p XYpHAJOB, MOHATHE KBapTWiIsA W wummnakr-paktopa (IF).
[MpuHIMOB paboThl ¢ MyONUKAIMAMH W HAYYHOW JIMTEpaTypod, NOATOTOBKA PYKOMHCEH K
nyOnMKanuu U perieH3npoannto. Pabora ¢ Oubnmorpaduuecknmu 6azamu: WoS, Scopus, RSCI,
PUHL, eLibrary, Google Scholar u np. O630p 0CHOBHBIX HayYHBIX U3ATEIbCTB.

3. llonsTre Hay4HO# KOHepeHIUN

[Monsatne HayyHOW KOH(EPEHIMM W €ro 3HAaYMMOCTh B paboTre ydeHoro. Tumbl KoHDepeHInH
(JlokanpHas, BCEPOCCHICKas, MEXKIyHApOIHas, CTyIeHYeCKass | Jp.), THIBI JOKJIAaJ0B Ha
koH(epeHnusX (MIIeHApHBIN, TPUTIANICHHBIH, YCTHBIN, TIOCTEPHBIN, MapajuledbHbIN U Ap.). [loHsTHe
Tesuca W abcrpakta (aHHoTamuu) KoHepeHuuu. I[lonsatue Proceeding/Conference Paper
(mpocuuHr), OTAMYHUE OT perieH3npyemMoit nmyonukanuu tuna Article. Peiituar CORE, xonepennn
ypoBHs A* / A/ B/ C B obnactu Computer Science. [loHaTHe Hay4HOH IIKOJBI, OTINYUS OT HAyYHOU
KoH(epeHIInH.

4. IlpuHumns! pUHAHCHPOBAHUS HAYYHOU IEATEIBHOCTH



OcHOBHbIE NPUHIMIIEI (UHAHCHUPOBAHHMS HAyYHOW JAEATENbHOCTH. IIpMHIMIBI COBMeELIaHUS
JNOJDKHOCTEH M7l y4acTusl B pa3IMyHBIX IpoekTax (rpanrtax). lloHsTHe OKIagoB JOIKHOCTEH
Hay4HbIX COTPYIHHUKOB B 3aBHCHUMOCTH OT aKkaJeMHuecKux peranuil. [loHsTue LeneBoro Hay4Horo
¢uHaHCHpOBaHUS U 0030p BO3MOXKHBIX HMCTOYHHMKOB JI0XOa HaydyHOro coTpyaHuka. [loHsTus roc.
3ajaHus Ha Hayky, rpantoB PO®U, PH®, merarpants! Ilpasutensctea PO, mporpammer 5-100 u
[Ipuoputer2030 1 apyrue. [lonstue 3akazoB Ha Beinoianenne HUP u HUOKP. O630p KoHKYpCHOTO
¢unancupoanuss PH®. [lonydenune cruneHmuii 3a JOCTMDKEHHS B HAayYHOH JESTEIHHOCTH.
BosmoxHocTts  yuactust  oOywaromuxcsi @DIIMM B momydeHMHM  KOHKYPCHOTO — Hay4YHOTO
(buHaHCHpOBaHUSI.

5. IloHsaTHE HAy4HOTO OTYETA U 3aBOK HA TPAHTHI

[lonaTue 3aBOK Ha MOMY4YEHHE KOHKYPCHOTO TPaHTOBOro (uHaHCHMpoBaHHs. OCHOBHBIC MPUHLUIIBI
HanucaHus (IMOATOTOBKH) MPAHTOBBIX 3aBOK. [IpMHIMIBI pabOTHI ¢ KOHKYPCHOM TOKyMEHTauuei Ha
MpUMepe rpaHTa MajblX HaydHbIX rpynn Poccuiickoro HayuHOTrO oHAA.

[lonatue HaydHBIX M (PUHAHCOBBIX OTYETOB O JAEATENBHOCTH HAYyYHOTro KoylekTwBa. [loaroroBka,
HanucaHue 1 opopmiIeHHE HayYHBIX OTYETOB.

6. Pabounii Hay4HbIi ceMuHap

[TpuHIMIBEl paboOTHl HA BHYTPEHHUX HAYYHBIX ceMUHapax. OCHOBHbIE 3JIEMEHTHI HAy4qHOTO JIOKJana
(moxmaga mo teme coerd HUP). OdopmiieHue cnaiijoB npe3eHTaUud, TE3UCOB M AHHOTALUHU
HAay4YHOTo JI0KJIaja. PerynspHele exeHeaeabHbIe BBICTYIUICHHS 00ydalomuXxcsi Ha paboyeM HayqHOM
CEMHUHApe ¢ paccka3aMiu O CBOMX MPOJABUKECHHSIX.

7. Jloxian Ha UTOTOBOW OTYETHOM KOH(EPEHLIMU

[MoaroroBka K WMTOrOBOMY JIOKJIaly OOydYarONIMXCsl HA MTOTOBOM OTYETHOW MHUHU-KOH(QEpPEHIMH C
pesynbraraMu cBoeil paboTel 3a cemecTp. [loaroroBka W KOHCYNbTallMM IEpel IMPOBEACHUEM
[IPOMEXKYTOUYHOM aTTECTALNH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHas aynuTopHsi, 000pyI0BaHHAs KOMIIBIOTEPOM U MYJBTUMEIUHHBIM 000PYIOBaHNE
(IpoexTop, 3ByKOBasi CUCTEMa) JUIsl JOKJIA 0B U ITPE3CHTAIHH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. MckyccTBO nmucarh HayyHbIE CTaThHU, HAYYHO-TIpaKTHYecKoe pykoBoAcTBoO / E. 3. Meitnuxos. —
Honronpynnetii, Uatemnext, 2020.— URL: http://books.mipt.ru/book/301312 (nara obparnienus:
18.12.2020). - ITonnsii Tekct (Pexxum poctyna : u3z cetn MOTU / Ynanennsii qoctyi)

Crarby B Hay4YHBIX XypHaJlaX [0 PEKOMEHIAMAM PyKOBOIUTEIICH
JomnonHurenbpHas auTeparypa

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

1. https://www.atlassian.com
2. https://tracker.yandex.ru
3. https://wiki.yandex.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



B mpornecce camocTosTenbHON 1 1abopaToHOH paOboTHI Ipeanonaraercs ucrnonszoBanue MS Office
(Brirouast MS Word, MS PowerPoint), nporpamMmsl 1151 HANMCAHUS MaTeMaTUIeCKUX U HAYYHBIX
tekcToB LaTex, a Taxke npu HeoOxonuMocT ucnonb3oBanue [10 st mporpammupoBanust: Microsoft
Visual Studio, PyCharm, IntelliJ IDEA, Jupyter Notebook, Vim.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

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

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyA€HTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHuTeparype),
MOATOTOBKY OTBETOB HA BOIPOCH, TNpENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— BBITNIOJIHEHNE J1Ta00OpaTOpPHBIX paboT, AN OCO3HAHMS CBS3€H MEXIy TEOpued M NpakTHYeCKUMHU
HaBBIKAMU;

— MOJTOTOBKY K AH((HepeHIIMPOBAHHOMY 3aUeTy.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTO CTylneHTa OCyIIecTBIseTcss B (opme
WHIMBULyaJbHBIX KOHCYJIBTALIUH.

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHMYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHUS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN

KYpC: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

N.B. Commnos, acCCUCTEHT
E.B. bnarogapusii, 3aBenyromuii taboparopueit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

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

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL ((PeaJ'II/I3aLII/I$I HAYYHO-TCXHUYCCKUX IIPOCKTOBY» 06yqafom1/1171c51 JOJIKCH:

3HAThb:

- OCHOBHBIE JICMEHTBI HayYHO-HCCIIEJOBATEIbCKOM padoThI;
- OCHOBHBIC CBEICHHUS paboThI ¢ MyONMKAIUSIMH M UHIECKCUPYyEeMbIMH Onbnuorpaduieckumu 0azaMu

JIaHHBIX

- OCHOBHBIE METO/IbI IOCTPOEHUS HAYYHOIO AOKJIA/a;
- OCHOBHEBIE TpeOOBaHMS K YCTHOMY JI0Kany o reMe HUP Ha koHepeHInn 1 K TUCbEMEHHOMY OTUYETY

o uroraM Brinonuenus HUP.
YMeTh:

- IIOHUMAaTh IIOCTaBJIEHHYIO PYKOBOAUTENIEM 3a1a4dy;
- HCIIONB30BAaTh CBOM 3HAHUS IJIsl pelieHHus (pyHIaMEHTaNbHBIX M NMPHUKIAJHBIX 3a1ad B 00nacTu

Maremaruku nim Computer Science;

- OIICHMBAaTh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;
- CTpOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUE;
- CaMOCTOATEIbHO HAaXOOUTh AJITOPUTMBI PEIICHHs 3a7ad, B TOM YHCJIE W HECTaHJAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

- CaMOCTOATCIIBHO BUJACTH CJICACTBHUA IMOJYUYCHHBIX PC3YJIbTATOB,
- TOYHO MNPEACTAaBUTb MATECMATUYCCKHUEC 3HAHHSA B 00J1aCTH CIIOXKHBIX BBIYHMCIICHHH B YCTHOﬁ "
IMMCbMCHHOM (bopMe, npu HeOGXO,I[I/IMOCTI/I - HaIlMCaTb HpOFpaMMHLIﬁ KOA IJId pCHICHUSA Hay‘IHOﬁ

3aJa4u.

- CAacjarb JOKJIad I10 CBOCH pa60Te WJIH 110 paGOTG, OIIMCAaHHOH B )I(ypHaHBHOﬁ CTaTbEC,;
- OTBCTUTH HA BOIIPOCHI IO CBOEMY JOKJIAdy,
- Hammcarb OTYET O CBOCH pa60Te B IUCbMCHHOM BHUC aKAACMUYCCKUM HAYUYHBIM SA3BIKOM.

BJIaJd€Th:



- HaBBIKAMH OCBOCHHMS 0OJIBIIOrO 00beMa HH(OPMALIK U PelIeHus 3a1a4 (B TOM YHUCIIe, CJIOXKHBIX);

- HaBBIKaMH CaMOCTOSTEIbHON PabOTHl U OCBOCHHUS HOBBIX JMCLUILINH;

- KYJBTYpOH NMOCTAHOBKH, aHAIM3a M PELICHUS MaTeMaTHYECKUX W NPUKIAIHBIX 3a1ad B o0JacTu
Maremaruku i Computer Science;

- TPEAMETHBIM S3BIKOM CIOXKHBIX BBIYUCIECHUI M HABBIKAMH I'PAMOTHOTO ONUCAHMS PEIICHUS 3a7a4 U
MPEACTaBICHUS TIOJTyYCHHBIX PE3YIIbTaTOB;

- HaBBIKAMU MMOATOTOBKU MPE3CHTALMHN U TUCBMEHHOTO OTYETa 10 IPOJIeIaHHON paboTe.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Texyuuii KOHTPOJIb OCYIIECTBISETCS Ha pabOuMX HAyYHBIX CEMHMHApax, B XOJI€ KOTOPBIX CTYIACHTHI
JIeNaloT JOKJIaAbl O CBOEH paboTe HajJ MPOEKTOM M PAcCKa3blBAlOT O MPOABIKEHHUSX MO0 HAYYHOH
3agade. OcTajbHbBIE CTYICHTHl IUCLHUIUIMHBI TaKkKe y4acTBYIOT B pa0oTe ceMHHapa - B UX 3ajady
BXOAWT HE TOJIBKO CIyIIaTh paccka3 JOKJIAI4MKa, HO M 33JaBaThb BOIIPOCHI, Y4YacTBOBaTb B
00CYKIEHUsX, y3HaBaTh YTO-TO HOBOE JUId ceOs M IMOMOrarh AOKIAIUUKY OOHApYXUTh KaKHe-TO
HEIO0UYETHI M YAYUIIUTE padoTy.

[locemenne ceMrHapOB U pPeryisipHbIC JOKIAAbI (HE MEHEe JABYX 3a CEMECTp) SIBIISICTCS 00s3aTeIbHBIM
JUIsl YCIIEIIHOM aTTecTaluu 10 Kypcy.

Taxoke mociie KaXIOW JIEKIUM M3 OJoKa Teopermyeckux 3HaHuii o moHsTHH HUP u ocHOBHBIX e€
3JIEMEHTAaX MPOBOAUTCS HEOOJBILION TECT ISl 3aKPEIUICHHUS 3HAaHUI 00yJaroIUXCs 10 3TOH TEMeE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. OcHoBHBIE 1I€NU U 3aJja4l UCCIIEN0BAaHMs, KOTOPOMY IIOCBsILEHA Hay4YHas 3ajaqa.
2. AKTyaJIbHOCTb U COBPEMEHHOE COCTOSIHUE UCCIIEI0BaHUs, KOTOPOMY IIOCBAIIEHA Hay4Has 3a/a4a.
3. CoctostHHE TeopHur B 00IaCTH, B KOTOPOH IJIAHUPYETCsI IPOBOAUTH UCCIIEIOBAHHE.

4. Metoapl U TOAXOB! K PELICHUIO MOCTaBICHHOH 3a1aun (¢ 000CHOBaHMEM BbIOOpa MMEHHO ITHX
METOJIOB).

5. Bo3MOXHBIE pe3ynbTaThl HAayYHOW 33Ja4d NpPU W3MEHEHHHM MeETOla peIIeHHs (HampuMep, Npu
UCTIONIb30BaHUH AJITOPUTMA C JIOTOPHU(PMUUECKOH CI0KHOCTHIO BMECTO KBaIPaTUIHOM).

6. OCHOBHBIC TIOHSITUS K KpUTEPHUH (ITapaMeTphl) HAyYHOU TyOIUKAIIHH.

7. Omn4uns pyKOITUCH U TIPETIPUHTA OT MHJIEKCUPYEMOH IMyOINKaluy B pelieH3UPyeMOM Ky pHaJe.

8. bubnuorpaduueckue 6a3pl manHbix Scopus, WOS, RSCI, PUHILI, Elibrary: onucanus, cxojicTea,
pasznu4usi.

9. Hayxomerpuueckue mokaszarenu: ummnakt-gakrop (IF), murupyemocts, naaekc Xupiia, KBapTUIb U
Ap.

10. IpuHimne! (pUHAHCHPOBAHUS HAyYHOH NESATEIBHOCTH: 0030p OCHOBHBIX BO3MOKHBIX MCTOYHHKH.
I'panToBoe punancuposanue PHO.

Kputepun onennBanus
ommnuHo (10) - BBICTaBISETCA CTYAEHTY, IOKA3aBIIEMY BCECTOPOHHHE, CHCTEMAaTH3HPOBAHHBIC,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIpU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
oTIN4HO (9) - BBICTABISIETCS CTYACHTY, IOKa3aBIleMy CBOOOJHOE ONEPHUPOBAHUE 3HAHUSAMM YUeOHOM
MpPOrpaMMbl JUCLUUILTMHBI, BHITOJHEHUE 33JaHUH TBOPUECKOTO XapakTepa.

onM4yHo (8) - BBICTABIISICTCA CTY[ACHTY, IIOKa3aBIIEMY BJIaJCHHE HPOTPAMMHBIM Y4eOHBIM
MaTepHaJoM C HaJMYMEM HECYIECTBEHHBIX OIIMOOK B JCHCTBHUSIX, CAMOCTOSITEILHO HCHPAaBIIsIEMbIX
ydalMes.

xopomo (7) - BBICTABISIETCS CTYAEHTY, €CIM OH TBEPAO 3HAET MarepHuall, TpaMOTHO U IO CYLIECTBY
U3JIaraeT ero, yMeeT INPUMEHSTH [10JyUSHHbIC 3HaHUs Ha IIPAKTHUKE, HO JOIIyCKAETCs B OTBETE WIU B
PEIICHNH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

xopouio (6) - BBICTABISIETCS CTYACHTY €CIM OH OCO3HAeT BOCHPOM3BEICHUE MPOTrPAMMHOIO Y4eOHOTO
Marepuaga, B TOM 4YHCIE M Pa3IMYHOM CTENEHU CIOXHOCTH, C HECYLUIECTBEHHBIMH OIIMOKaMH,
3aTPyQHEHUS B IPUMEHEHUH OTAEIbHbBIX HABBIKOB.

xopomo (5) - BBICTABISIETCA CTYAEHTY €CJIM TEOPETHUYECKOE COJACpKAaHHE OCBOCHO HE IOJHOCTBIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM CPOPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBIX CIydasx ObLIH
JOIYIIEHBI OLTHOKH.



YAOBJIETBOPUTENBHO (4) - BBICTABIAETCS CTYICHTY, MOKa3aBIIeMy (parMeHTapHBINA, pa3po3HEHHBIN
XapakTep 3HAHWH, HEAOCTAaTOYHO INpaBWIbHbIE (OPMYJIUPOBKH Oa30BbIX IOHSITHHA, HapyILICHUS
JIOTUYECKON IOCIIeI0BATEIbHOCTH B U3JI0KEHUH [IPOrPaMMHOI0 Marepuaia, HO IpU 3TOM OH BiajeeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MpOorpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUs] 1 MOXKET
MPUMEHSATH MOJYYECHHBIC 3HaHUS 110 00pa3ily B CTAaHAAPTHON CUTYalHH.

YIOBJIETBOPUTENBHO (3) - BBICTABISIETCS CTYACHTY B Cllydae OOJBIIOTO KOJIWYECTBA HENOYETOB U
HETIPaBUJIBHBIX OTBETOB, a TAK)KE MACCHUBHOM paboTe B XOne 3aHATHH, MHOTHE ydeOHBbIC 3aJaHUs He
BBITIOJIHEHBI.

HEYIOBJICTBOPUTENBHO (2) - BBICTABISIETCS CTYACHTY, KOTOPBIH HE 3HAaeT OOJNBINEH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIHIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJB30BaTh IOJNYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HEYJOBJIETBOpPUTENbHO (1) -  BBICTaBIsAETCS CTYAEHTY, KOTOPbII HE OCBOWJI TEOPETUYECKOE MU
MPAaKTUYECKOE COIEP)KaHUE Kypca, BCE BBHIIIOJIHEHHBIC yUeOHbIC 3aJaHusI COAepkKaT IpyOble OMIMOKH.

5. MeTonuueckune MaTepuajbl, OMpeaesonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIl 3a4€T CTYJCHTHI MOTYYAlOT TI0 PE3yIbTaraM YCTHOTO JOKIaaa (¢ TMOATOTOBKON
W JEMOHCTpalUel Npe3eHTaluH) Ha HMTOTOBOM OTYETHOW KOH(EPEHLHMH, MPOXOIIIIeH B KOHIE
cemecTpa. Taxxe HEOOXOAMMO MOATOTOBUTH MUCbMEHHBIN OTYET 0 pesynbrarax BoinonHenus HUP wim
MPEJOCTaBUTh UYEPHOBUK MMyONMKAMH, KOTOPBIA ToOcCie JOpabOTKM MOXKHO OTHPaBUTh Ha
paccMOTpeHHE B PELIEH3UPYEMBIH JKypHAJL.

Ilpu moxmroroBke AOKJIaAa M OTYETAa CTyAEHTaM HEOOXOAMMO NPOIEMOHCTPUPOBATH NPUMEHEHHUE
MIOJIyYE€HHBIX B XOJZI€ Kypca TEOpEeTUIECKNX 3HaHui o cTpykType HUP.

Ilocne ycTHOrO nOKiaza 3K3aMEHAaTOp M NPHUBIEYEHHBIE MM ODKCHEPTHI MO TEME HAy4YHBIX 3a4ad
CTYAEHTOB 3a/1a0T CTYACHTY BOIPOCHI I10 TEME €ro paboThI.



