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AHHOTANMA

Kypc HampaBiieH Ha 03HAKOMJICHHE CTYIEHTOB C OCHOBaMH CETOYHO-XapaKTEPHUCTUUECKOTO MeTona. JlaHHbIH
METOJ] YCHEUIHO NMPHUMEHSETCS I MOJCIUPOBAHUS CEHCMHUYECKUX BOJH B I'€TEPOTCHHBIX ICOJIOTHYECKUX
cpenax. CTyneHTHl O3HAKOMATCS C TEOPETUYECKUMH OCHOBAMH CETOYHO-XapaKTEPHUCTHUSCKUX UYUCICHHBIX
METOJIOB Ha CTPYKTYPHBIX M HECTPYKTYPHBIX pacuéTHBIX ceTkax. [Ipu 3ToM B Hawase Kypca OymyT MOBTOPEHBI
OCHOBHBIC TIOHSTHS: AaNpPOKCHMAIUs, YCTOWYMBOCTh, CXOJMUMOCTb, MOHOTOHHOCTH CXeM. I[lOCKOJIBKY
peanbHble TEOJOTHYECKHE CpeIbl ONMCHIBAIOTCA JIOCTAaTOYHO CJIOKHBIMH MEXaHUKO-MaTeMaTH4eCKUMH
MoAeIsIMH, OyIeT pacCMOTpeH psia  NPHOMMKCHHWH: aKyCTHYEeCKOe, YIPYyroe W30TPOIHOE, YIPyroe
AaHW30TPOITHOE U JIBYXKOHTHHYaJIbHOE MpUOIIKeHue. J[onoaHuTeNbHO OyIyT pacCMOTPEHBI OTIINYMS Pa3HBIX
MOAXO0B K IIOCTPOCHUIO YHWCICHHOTO PEUICHWS OJHOW BOJNHOBOW 3amaud. BHuMaHuWe OyaeT yneneHo
MOJTYYEHHUIO MPAKTUYECKUX HABBIKOB pEaln3alliM BBIYMCIUTEIBHBIX METOZOB. B xome kypca HeoOXoqumo
OyZleT BBINIOJIHUTH KYpCOBOH IPOEKT, 3aKJIIOYAIOMIMHCS B pa3padOTKe MPHKIAJHOTO IPOrPaMMHOTO
obecnieuenns Ha si3bike Python w/mmu C++.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

Lenpro AHUCHMIIIMHBI SBISIETCS 3HAKOMCTBO CTYAEHTOB C OCHOBaMHM OJIHOTO KJlacca METOJIOB,
UCTIONB3YEMBIX ISl PELICHHs TUIEepOOIMYECKIX CHCTEM YPaBHEHUH — CETOUHO-XapaKTePUCTHUECKUMHU
MeToaaMu. CTyACHTHI TO3HAKOMSITCS C TEOPETHUECKUMU OCHOBAMH CETOYHO-

XAapaKTEpUCTHUUYECKUX HYHUCJIEHHBIX METOAOB, MAaTeMaTHMYECKUMHU MOJIENISAMH, OIHCHIBAIOLIUMHU
JMHAMUYECKOE MOBEJCHNE aKyCTHYECKUX, YIPYTUX, aHU30TPOITHBIX U NOPHUCTHIX cpel. CyliecTBeHHOe
BHUMaHHE Oy/eT yAEICHO MOTy4YEHHIO IPAKTHUECKUX HABBIKOB pean3aluu

HCCIICAOBATEIbCKIUX PACYETHBIX KOMIIBIOTEPHBIX Mporpamm. B xome kypca HeoOxomumo Oyner
BBIIIOJITHUTh KypCOBOM MPOEKT, 3aKJIIOYaloIuiics B pa3paboTKe NPHUKIATHOTO MPOrpaMMHOTIO
oOecnieyenns Ha si3bike Python w/mmm C++.

33]13‘[1/[ JAUCHUIIINHBI

- ¢opMmupoBaHuEe y OOYYAIOIIMXCS 3HAHUM MO YUCIECHHBIM METOAaM, NMPHUMEHSEMBIM Ui PEIICHUS
THIIEPOOINYECKUX CHCTEM ypaBHEHUI;

- (opmupoBaHHEe y OOy4arolIIMXCs 3HAHUN 10 AHAIUTHYECKOMY HCCIEJOBAHHMIO THIEPOOINYECKUX
CUCTEM YpaBHEHUM;

- (hopMupoBaHHe yMEHUI 1 HABBIKOB PEAIN3aLMU PACUETHBIX AITOPUTMOB Ha si3bIkax Python/C++.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEMHYIO CUTYaLHIO KaK CHCTEMY,

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
BBISIBIISISL €€ COCTABIISIFOLIME M CBSI3U MEX/Y HUMHU

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

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-2.2 Crnocoben MIPOrHO3UPOBAThH pe3ynbTar
AEATEeIBHOCTH M IUIAHUPOBATh IOCIIEA0BATEIBHOCTD ILIAroB
s JAOCTIDKCHWS JaHHOTrO  pesynbrara. Dopmupyer
wiaH-rpaQuK peanu3alyd [pOeKTa B LEJIOM U  IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

YK-2 Cnoco6en ynpaBiiTh
HCCIIeJOBATEIbCKUM NTPOEKTOM Ha BCEX 3Talax
€ro pearn3auun

VYK-2.3 CniocobeH opranu3oBaTh 1 KOOPAMHUPOBATH paboTy
YYaCTHUKOB IpOeKTa, obecreunBarh paboTy KOMaHIbI
HEOOXOIUMBIMU PeCypcaMu

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (Win
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

VYK-3.1 Opranuzyer U KOOpAMHHUPYET PaOOTy YYacCTHHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
BO3HHUKAIOIINX Pa3HOITIACHNA U KOH(PIUKTOB




VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTUIO IS JOCTHKCHUS ITOCTAaBICHHOMN
3a/1auu

VK-3.2 ~ VuurpiBaeT B  CBO€H  cOUMAIbHOW U
po(eCCUOHANBHOMN AEATENbHOCTH HHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIOYas KPUTHYECKHE) JIIOIeH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHUCTBYET, B TOM YHUCIIE
IIOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUN

VYK-3.3 CnocobeH mpeaBulieTh pe3yiabTarhl (TIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJJICKTUBHBIX ACHCTBUI

VYK-3.4 CpnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenesnsaTh HOpY4YeHHUsl YiIeHaM KOMaH[bl, OpraHU30BaTh
00CyXIeHUE pa3HbIX UICH 1 MHEHUI

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTUYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIIEHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaramMu

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aJ1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 NmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben coctaBiATh OOWIMi TiaH paboTHI MO
3aJJaHHOW TeMe, TMpearaTb METOAbl HCCIEIOBaHMUSA U
CHOCOObI 00paboTku PE3YyNBTaTOB, MPOBOAUTH
UCCIIEJOBAaHMS IO COINIACOBAHHOMY C PYKOBOJIUTEJIEM IIaHY,
MIPE/ICTABIISATH MOJTYYCHHBIC PE3YIbTaThI

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MareMaTH4ecKuX Mojielieli B 001acTy sIepHOH
(U3UKH U TEXHOJIOTUH

K-1.2 Ymeer co37aBaTh TEOpEeTUYECKUE u
MaTeMaTH4ecKue MOJENIM B OONACTH SACPHOM (H3MKH M
TEXHOJIOTUHI

[IK-1.3 Bnageer HaBbikKamMu pabOTBI C COBPEMEHHBIMHU
pacueTHBIMU [IPOIPaMMHBIMU CPEICTBAMU

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

[IK-2.1 3naeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASIINX B COBPEMEHHBIX (PU3NYECKHX yCTAaHOBKAX M
yCTpoiicTBaxX B 00IaCTH SIEPHOM (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH SiAEpHOM (QHU3UKH U
TEXHOJIOTUHI

[1K-2.3 Brnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKeTOB MPHKIAIHBIX
MpOrpaMM INPH MPOEKTHPOBAHUHU U PACUeTe yCTPOIMCTB MU
00bEKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE HCCIIEIOBAHUS CAMOCTOSTEIBHO WIN B
COCTaBe HAyYHOTO KOJIJIEKTUBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- (I)YH,Z[aMeHTaJ'ILHBIC OCHOBBI IMOCTPOCHUA YUCJICHHBIX MCTONOB PCHICHUA FI/IHCPGOHI/I‘IGCKI/IX CHUCTEM

YPaBHEHMUIL;

- IIOHATHA pa3HOCTHOﬁ 3aaa4u, allrmpoKCUMalu, YCTOfIqHBOCTH, CXOOUMOCTHU PAa3HOCTHBIX CXCM;

- ONpenessionIe CHCTEMbI
JIBYXKOHTUHYAJIbHBIX CUCTEM.
YMETb:

YpPaBHEHUI

aKyCTUKH, YIpPYTOCTH, AaHHU30TPOIIHOM yIpyrocry,




- QHAJTITUYECKU MCCIIE0BaTh TUNEepOOIMYECKIE YPAaBHEHHS U CUCTEMBI ypaBHEHHIA;
- HAXOIUTh COOCTBEHHBIC YMCIIa U COOCTBEHHBIC BEKTOpPAa MATpPHUI] aHAIUTHYCCKHUMHU M YUCICHHBIMU
METOJIaMU;
- HWCCIeNOoBaTh TUNEPOOTMYECKUE YpPAaBHEHUS M CHCTEMbl YpaBHEHUII Ha anIpOKCUMALUIO H
YCTOMYMBOCTE;
- CTPOUTH CTPYKTYPHBIE PACUETHBIE CETKHU;
- peasin30BBIBaTh Ha si3bIKe Python/C++ cxeMbl Ha paciiMpeHHOM MabIoHe;
- peasin30BBIBaTh Ha s3bIKe Python/C++ cxeMbl Ha KOMIIAKTHOM 1a0JIOHE.
BIIAJICTh!
- TCOPETHYECKHMMU M TIPAKTHUYCCKHMMHU 3HAHUSIMU O THIEPOOIMYECKHX CHCTEMax ypaBHEHUH U
YHCIIEHHBIX METOAAX UX PELICHUS.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OCHOBBI YHCJIEHHBIX METOI0B 5 10
) Maremarudeckue MOJIENH 5 10
JUHAMUYECKOTO MOBEACHHS CPEL
3 [Ipocreiiee TUNIEPOOTNIECKOE 5 10
ypaBHEHUE IlepeHoca
4 CeTouHO-XapaKTepUCTHIECKUN METOJ 5 10
5 MHoromMepHbIe TUIIEPOOTHNYECKHE 3aauH 5 10
6 VY4€T paznu4HbBIX PEOJIOTHH Cpeabl 10 10
7 I'paHuuHbIE yCIIOBUSL M KOHTaKT MEXIY 10 10
cpeaamu
3 Pazmmunbple moaxonpl K OJHON BOJIHOBOM 15 20
3ajaye
Hroro wacos 60 90
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. OCHOBBI YHCIIEHHBIX METOJIOB

Hudpdepennmanbhas 3amada, pa3HOCTHAs 3ajaya, IOHATHA AallIPOKCHMALUH, YCTOHYMBOCTH,
CXOOUMOCTH. YHCIIEHHOE HCCIIEN0BAHUE MOPSAKA CXOAUMOCTH CXEMBI.

2. Maremarndeckue MOJIEIN JUHAMHYISCKOTO MOBCACHUSA CpCa

Ompenensiomue CUCTEMbl YPaBHEHHH Ul aKyCTHYECKOTO, JIMHEHHO-YIPYroro, aHH30TPOITHOTO
MOPUCTOTO/HACKIIIIEHHOTO MPHOINKESHUH.

3. llpocrteiimee runepdboNnIecKkoe ypaBHEHUE MMEPEHOCa



Bun ypaBHeHUs, aHATUTHYECKOE peIIeHHE, 001aCTh 3aBUCMMOCTH, TPAaHMYHOE M Ha9aJIbHOE yCIOBUSI.
4. CeTOYHO-XapaKTEePUCTUIECKUN METO

Uctopus pa3zBuTHs, IpIMOI 1 00paTHBIN METOIbI, IOHITHE XapaKTepUCTHUK, MHBAPUAHTOB PrMaHa.
5. MHOTOMEpHBIE TUTIEPOOINICCKUE 3a/1a41

Mertoa pacuieryieHns o NPOCTPAHCTBEHHBIM HAIPABICHUSAM, METOJ] PACIICIUIEHHS 10 (PU3NIECKUM
rpoleccam, CTpYKTYpHBIE U HECTPYKTYPHBIE PACUETHBIE CETKU.

6. YY€T pa3nu4HbIX PEOJIOTUH Cpebl

KanoHnuyeckas 3amuch Al aKyCTUUECKOH Cpezibl, BUJ MaTpPHULl CUCTEMBbI, KOJIMYECTBO U 3HAUYEHUS
COOCTBEHHBIX YHMCEI M COOCTBEHHBIX BEKTOPOB 3afadu. OCOOCHHOCTH YIPYroW, aHU30TPOITHOW U
IIOPUCTOM Cpex.

7. I'paHUYHBIE YCIIOBUS U KOHTAKT MEXYy CpelaMU
SIBHOE BBIJIEJIEHUE, KOJTMUECTBO YCIOBUM HA KOHTAKTE, pealu3alus PaHUUHbIX KOPPEKTOPOB.
8. Paznuynble OAXOBI K OIHOM BOJHOBOM 3a7a4ue

ITocTpoenne pac4€THBIX aJTOPUTMOB (KOHEYHO-Pa3HOCTHBIH, MICEBIOCTIEKTPAIIBHBIM,
KOHEYHO-JIEMEHTHBIN, METOJ] CHEKTPaJIbHBIX 3JIEMEHTOB, KOHEYHO-OOBEMHBIN, pa3phIBHBIM METO[
lNanépkuna) Ha mpuMepe aKyCTHUECKOW\yIpyroi THHAMHYECKON 3aaqH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

[epcoHanbHBIN KOMIBIOTEP UK HOYTOYK C YCTaHOBJICHHBIM KoMmwisTopoM Python/C++ un
CTOPOHHMMH CBOOOHO pacrpoCTpaHsIeMbIMUA ONOIHOTEKaMH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. SA3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue nmnst
By30B]| /beepH Ctpayctpyn ; niep. ¢ anr1. nof pen. H. H. MapreiaoBa. -M., BUHOM, 2017
2. IIporpammuposanue Ha Python 3 : IlogpoGHoe pykoBoactso [Tekct] = Programming in Python 3 :
[yueb. mocobue aist By30B] / M. Cammepdui; niep. ¢ anmi. A. Kucenesa .— CI16 : CumBon-ITnroc,
2015 .— 608 c.

JomnonHurenbpHas auTeparypa

1. Jlexuu o BeramcnuTenbHON Marematuke [Texct] / U. b. Iletpos, A. U. Jlo6aros - M.BMTHOM.
J1a6. 3nanwmii ; Uarepuer- Yausepcurer Mudopmanmonnsix Texnonornii,2017

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)



Ha naGoparopHbix paboTax UCHOIb3YIOTCS MYJITHMEANMHBIC TEXHOJIOTHH, BKITIOUAs IEMOHCTPAIINIO
Npe3eHTAlUMN.

B mporiecce caMoCTOSTENbHON padoThl 00YYAIOIIUXCS BO3MOXKHO UCITOJIb30BAHUE TAKUX MTPOrPAMMHBIX
cpenacTs, kak Microsoft Visual Studio, Jupiter Notebooks, Anaconda, Wolfram Mathematica u nip.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHIUIIINHBI (MO)_IyJ'lﬂ)

OOyuatomuiicsi Kypcy IODKEH OCBOMTH OCHOBBI UYHCIIEHHBIX METOJOB, MAareMaTHYeCKUEe MOACIH
JUHAMUYECKOTO IOBEJEHUS PA3IMYHBIX Cpell, CETOYHO-XapaKTEPUCTUUECKUH YuciIeHHbId Meron. OH
JIOJDKEH HAy4HUTbCS IPUMEHATH IIOJIyYCHHBIE 3HAHUS HA IPAKTUKE, PEalU30BbIBATH PACYETHBIC
QITOPUTMBI B BWje TporpaMM Ha s3bike Python/C++. OcBoeHue Kypca He CBOAMTCS TOJNBKO K
nocemeHnio 3ausaTiii. OCHOBOH YCIHEIIHOTO MPOXOXACHUSI Kypca SIBISIETCS CaMOCTOsITeIbHas padbora
CTyZI€HTa, KOTOpasi BKIIIOUAaeT B ceOst:

- IpopaboTKy MPUMEPOB MPOTrPaMM U aHATUTHYECKUX BBIKIIAJIOK C 3aHATHH;

- BBIIIOJIHEHUE JOMAIIHUX 3aJaHull;

- NU3y4YeHue JOMOTHUTEIbHBIX MaTEPHAJIOB TI0 MOHOTPa(UsAM, CTaThsIM U CIIPABOYHHUKAM.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJIeHTa OCYIIECTBIsAeTCS B Qopme
WHIUBUAYaJIbHBIX KOHCYIBTAllHN.

Ilokaszarenem BlIafeHHs MAaTEpUAJIOM CIY)KHT YMEHHE pEIlaTh BBIYMCIWUTENBbHBIEC 3amadu. g
(hopMHpOBaHUSI yYMEHHUS NPUMEHATHh TEOPETUUYECKHE 3HAHUS Ha IPAaKTHKE CTYICHTY HEOOXOAMMO
CaMOCTOATENBHO pellaTh 3aJlauu, nucath nporpammbl Ha Python/C++. Tlpu pemenun 3amad cTOUT
aKIEHTUPOBAaTh BHUMAHUE Ha KaYeCTBE HAIMKMCAHHOIO KOAA W €r0 HAIIAAHOCTH, IIOJHOM IIOHUMAaHUU
BCEX OTaloB peUIeHUs 3afauu. BakHo m00uTbCA MOHMMAaHMA M3y4aeMOro MaTepuaiga, a He
MEXaHMYECKOTO €ro 3allOMUHAaHM. 1Ipy 3aTpyqHEHMHM M3y4YeHUs OTAEIBHBIX TEM, BOIIPOCOB, CIENYET
o0palnarscs 3a KOHCYJIBTAIMAMU K ITPETIOaBaTeio.

Bomonnenne aomamHuX 3amaHuil  sBuseTcs o0s3aresnbHBIM. JlomMamiHue 3agaHus MOTYT OBITh
YaCTUYHO MM ITOJHOCTHIO 3aMEHEHBI 110 PEIICHUIO IIPEIOAABaTENId Ha HECKOIBKO KYPCOBBIX IIPOEKTOB.
Crioco6 odopmiteHUS U OTIIPABKH pabOT cOOOIIAETCs PernoiaBareieM JOMOTHUTEILHO.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE
CTpPAaTETHIO ICHCTBUH
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
YK-2.2 Crniocoben MIPOTHO3UPOBATH pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIIAaroB
I JOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

YK-2 Cniocoben ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peaan3anun

HJ'IaH—l"pa(l)I/IK pcajin3anun IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

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

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

YK-3 CriocobGeH opraHn30BbIBaTh H PYKOBOJTUTH
paboToil KoMaHbl, BEIpadaTeIBas KOMaHIHYIO
CTpATeTuIo I JOCTHKECHUS TOCTABICHHOMN
3a1auu

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaOdOTy YYaCTHHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOH u
poeCCUOHANTBHON JeSTENbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarhl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JEHCTBUI

VYK-3.4 CnocobeH T1uilaHUpOBaTh KOMaHAHYIO —pPadoTy,
pacrpenessiTh MOpy4YEeHUsT YieHaM KOMaHJIbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3a1a4vi COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPEACsITH U
peaTn30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBITIOJIHEHUS JEATEIBHOCTH C €&
pe3ynbTaraMu

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥ UCCIIEI0BaHMs1, BEIOMPATh KPUTECPHU
OLICHKH, BBISBIIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.1 NmeeT npeacTaBiIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCHOHaTBHON e TEBHOCTH

OIIK-1.2 CrnocobeH cocTaBiATh OO TuIaH paboTHI MO
3aJaHHOW TeMe, TMpeJlaraTb METOAbl HCCICIOBaHHS U
CHOCOOBI 00paboTku pE3yJIbTaToB, MPOBOJIUTH
MCCIIEIOBAaHHS 110 COIIACOBAHHOMY C PYKOBOIUTEJIEM ILIaHY,
HPENCTABIISATH HOJMyYeHHbIC PE3YJIbTaThl

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

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

[MK-1 CriocobeH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuxX Mojeliell B 001acTu siAepHOi
(DUBKKH U TEXHOJIOTUH

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

[K-1.3 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMU




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

[IK-2.1 3naeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASIINX B COBPEMEHHBIX (PU3NYECKUX yCTAaHOBKAX M
yCTpoiicTBaxX B 00JIACTH SIEPHOH (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (DH3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH siAepHOM (QHU3UKH U
TEXHOJIOTUHI

[1K-2.3 Bnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA W IaKEeTOB MPHKIAIHBIX
IpOrpaMM INPH MPOEKTUPOBAHUHU U PACUeTe yCTPOIMCTB MIN
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE MCCIIEIOBAHUS CAMOCTOSTEIBHO WU B
COCTaBe HAyYHOTO KOJIJIEKTUBA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC M3YUCHUS AUCHUIIJIMHBI «BBG,E[GHI/IG B CeTO‘lHO—XapaKTepI/ICTI/I‘leCKI/Iﬁ METO O6y‘laIOHIPII>'IC$I

JOJIKCH:

3HATb:

- (byHI[aMeHTaJ'ILHbIe OCHOBBI IIOCTPOCHUA YHUCIICHHbBIX METOAOB PCIICHHUA FI/IHep6OHI/I‘I6CKI/IX CUCTEM

YpaBHEHMI;

- IOHSTHUS Pa3HOCTHOM 3aa4H, allllPOKCUMALIUU, YCTOHYUBOCTH, CXOAUMOCTH Pa3HOCTHBIX CXEM;
- ONpEeNeNsIoONME CHUCTEMBl YpPAaBHEHHH aKyCTHKH, YNPYTOCTH, aHU30TPONHOW YIpPYrocCTH,

JBYXKOHTHHYAJIbHBIX CUCTEM.
yMeThb:

- QHAJTMTUYECKU MCCIIE0BaTh TUNEepOOIMIECKIE YPAaBHEHHS U CUCTEMBl ypaBHEHHIA;
- HaXOJOUThb COOCTBEHHBIC YHCJIA U COOCTBEHHBIC BEKTOpa MAaTpHL] AaHAIUTHYECKHUMU M YUCICHHBIMHU

METOHaMHU;

- HCCICIOBATb FI/IHep6OJ'H/I‘l€CKI/Ie YpaBHCHUA U CHUCTCMbI ypaBHeHI/Iﬁ Ha almnpoKCUMalul ¢

YCTOMYMBOCTE;

- CTPOUTH CTPYKTYPHBIE paCUETHBIE CETKHU;

- peasin30BBIBaTh Ha si3bIKe Python/C++ cxeMbl Ha paclMpeHHOM Ma0IoHe;
- peasin30BBIBaTh Ha s13bIke Python/C++ cxeMbl Ha KOMIIAKTHOM LIa0JIOHE.

BJIaJeTh:

- TCOPCTHUYCCKMMU U TMPAKTUYCCKHUMU 3HAHUAMHU O FI/IHep6OHI/I‘IGCKI/IX cucreMax ypaBHeHI/Iﬁ n

YHUCJICHHBIX METOAAaX UX PCIICHUA.

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

[Tpumeps! KOHTPOIBHBIX BOTIPOCOB JIJIsl TEKYIIIETO KOHTPOJISE OCBOCHUS MaTepHaa:
1) Maiite onpeaenenue auddepeHnnanb-HONR 1 pa3HOCTHOM 3a1a4?
2) YUro Takoe anmpoKCUMaIus, yCTOMYUBOCTh, CXOAUMOCTh Pa3HOCTHOMN 3a1aun?

3) Kakue npoiiecchl ONMUCHIBAIOTCS THIIEPOOTUIECKON CUCTEMOH ypaBHEHH?
4) MoryT 11 B aKyCTUYECKOU Cpelie pacpOCTPAHITHCS CIBUTOBBIE BOJTHBI?
5) CKonbKO TpaHUYHBIX YCIOBHH HEOOXOANMO ISl TOCTAHOBKHM 33/1a4 O TMHAMUYECKOH Harpyske

MIOPUCTOM cpeabl?

[IprMeps! yripa)KHEHHUI HA IPOBEPKY 3HAHMIA:

1) Ilomyuute aHaMTUTHYECKH COOCTBEHHbBIC 3HAYEHHsS M COOCTBEHHbBIE BEKTOpA Ul aKyCTHUYECKOM

CHUCTCMBI.

2) PeanusyiiTe 4HMcIeHHOE pEIICHWE YPABHEHHUS IEpEeHOCAa B OJHOMEPHOM CiIydae AJISi TOCTOSHHBIX

k03 purmeHToB.

3) BeiBeauTe HHTEPHOIAIIMOHHBIHN MOJIMHOM 1711 KOMIIAKTHOM MPOJOIKEHHOMN CXEMBI.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB:

1. TunmepOonmuueckoe ypaBHEHHME M CHUCTEMa YpaBHEGHHH. ANNpOKCHMAanus, YCTOWYHBOCTb H
CXOAMMOCTb.

2. CeTO4HO-XapaKTEepUCTUUECKUN YHMCICHHBII METOI Ha [pUMEpPEe MHOTOMEPHOIO YpPaBHEHUS
HepeHoca.

3. AxkycTHuecKkas cpela: ONpeIeNsIoniie COOTHOIIEHU, KAHOHUYECKUN BHJ CHUCTEMBI, HayaJbHBIE U
TpaHUYHBIE YCIIOBHSL, 00JIaCTh 3aBUCUMOCTH PELICHUS.

4. VYupyras cpepa: OIpeIeAIOLINEe COOTHOLICHMs, KAaHOHUYECKUH BMJ CUCTEMbl, HadajbHbIE U
IpaHUYHBIE YCIIOBHSA, O0JIACTh 3aBUCHUMOCTH PELLICHUS

5. AHM30TpOIIHAasA cpeAa: ONPEAEIAIONINE COOTHOIEHUS, KAHOHUYECKUI BHJI CUCTEMBI, HAYAJIBHBIE U
IPaHUYHBIE YCIIOBHSI, 00JaCTh 3aBUCUMOCTH PELICHUS

6. Ilopucras HachlllleHHas cpela: OINpPENeNSIOIUE COOTHOLICHUs, KaHOHMYECKUN BUJA CHCTEMBI,
HayaJlbHbIC U TPAHUYHBIE YCIOBUS, 001aCTh 3aBUCMMOCTH PEIICHUS

7. Merton 3amgaHus TPaHWYHBIX YCIOBHW TNPH PpPEATU3ALHAHA BBIUHUCIUTEIBHOIO alIropuT™Ma Uit
TUIepOOIIMIeCcKOM 3a/1auu.

8. Peanu3zanus sSIBHOro KOHTAaKTHOIO YCJIOBUS B CETOUHO-XaPaKTEPUCTHUECKOM METO/IE.

9. CxeMbl Ha pacUIMPEHHOM MIA0IOHE - HOPSIOK ANNPOKCHUMAIMH, UCCIIEI0BAHUE YCTOWYUBOCTH.

10. KommakTHble NPOAOJKEHHBIE CXeMbl - 00IIas H7es, BBIBOA OCHOBHBIX COOTHOLICHHUI, OLCHKA
MOPSJIKA alllIPOKCHMALNH.

11. Tounble aHamuTHuYecKue pemieHus: - ¢yHKuus I'puna, 3amaua JIamOa, miockue mpoAoNbHBIE U
[IOIIEPEYHbIE BOJIHBI.

12. Ilomxonpl K MOCTPOEHHUIO MapajUIeJbHOIO BBIYMCIMTEIBHOIO AJITOPUTMA IO COBPEMEHHBIE
BBICOKOIIPOU3BOAUTEIBHBIE CHCTEMBI.

13. Cnyuail pa3pbIBHBIX KO3((HUIMEHTOB B THMIEPOOIMYECKOM YpaBHEHHH - WACU pealu3anuu
Pacy€THOrO AJITOPUTMA.

14. KonmuecTBO TpaHUYHBIX YCIOBHM, HEOOXOAMMBIX JAJIsI IOCTAHOBKM KOPPEKTHOW MaTeMaTH4YeCKOM
3aa4i TUIEepOOINYECKOTO TUTIA.

15. CTPYKTypHBIe " HCCTPYKTYPHBIC paC‘léTHLIe CCTKH - IPCUMYHICCTBA U HCIOCTATKU.

Kputepun onennBanus

Onenka «ommuao (10)»  BeicTaBisercss  oOydamomemycs, IOKa3aBIIEMy  BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, TNTyOOKHE 3HAHMS MPEAMETa U B X0J1e Oece/ibl BEpHO U JIETaIbHO OTBETUBIIIETO
Ha ueTbipe (4) NPOM3BONBHBIX BONPOCAa W3 BHINIE NPUBEACHHOIO IepevHs. JleTaabHbI OTBET
IpearonaracT BepHbIE OTBEThl Ha BCE YTOUHsMOLIME Bompockl. [loaroroBka u yclemHas 3amura
KypCcOBOH paboThl sBisgeTcs: npeumyiiecTBoM. OneHka «oTIn4HO (9)» BBICTaBIsETCS 00ydaromemycs,
eciu B xozie Oecelbl OH BEPHO, HO HE JIETAIbHO OTBETHJ Ha 4YeThIpe (4) MPOM3BOJIBHBIX BOIpOCA U3
BBIILIC TIPUBEACHHOTO NIepeydHs (MOT He OTBETUTh Ha HEKOTOpbIE yTOUHsoLIME Bonpockl). [loaroroska u
yCIIeIIHAs 3aluTa KypcoBOil paboTHI sBIsETCS

npeumyiecTBoM. OneHka «omm4HO (8)» BBICTaBIsETCs OOydaromieMycs, €Clii B Xone Oeceasl OH
BEpHO, HO HE JETAJbHO OTBETHJ Ha 4YeThIpe (4) MpPOM3BOJIBHBIX BONPOCA M3 BHINIE MPUBEICHHOIO
nepeyHst (HE OTBETHJ Ha BCE YTOUHSIOmME BOmpockl). OneHka «xopomo (7)» BBICTABISIETCS
oOydJaromiemMycsi, eciii B xoie Oecellbl OH BEpPHO W JIOCTaTOYHO JeTalbHO OTBeTHa Ha Tpu (3)
TIPOM3BOJILHBIX BOIPOCA W3 BBIIIE NMPUBEICHHOTO NepeyHs. /leTanbHblid OTBET MpEaIoiaracT BepHbIC
OTBETHI Ha BCE YTOYHSIONIME BOMPOCHl. [oAroToBka u ycrenrHas 3amumra KypcoBoil paboThl SBISETCS
npeumymecTBoM. OmeHka «xopomo (6)» BbICTaBiIsgeTcs oOydaromieMycs, eciu B Xonue Oecelasl OH
BEPHO, HO HE JICTAIILHO OTBETHJI Ha TPH (3) MPOU3BOJIBHBIX BOIPOCA U3 BBILIE MIPUBEICHHOTO MEPEYHS
(He OTBETWJI Ha HEKOTOpBIC YTOUHSIOIIWE BOMpPOCH). [loAroToBKa M ycnemrHas 3aluTa KypCOBOM
paboTHI siBIsieTcs MpeuMyecTBoM. OneHKa «Xopomo (5)» BBICTABISETCs 00yYaroIeMycs, €It B X0/Ie
Oecelbl OH BEpHO M JOCTATOYHO JETAJbHO OTBETWJI Ha JBa (2) MPOW3BOJIBHBIX BOMPOCA U3 BHIIIC
NPUBEACHHOTO repeyHs. JleTanbHBI OTBET MNpeNIojiaracT BEPHbIC OTBEThl HAa BCE YTOYHSIOINIHME
BoMpochl. OLeHKa «yIOBIETBOPHUTEIBHO (4)» BBICTABISIETCS 00ydarOmEeMycs, €Clii B Xoze Oecesl OH
BEPHO M JIOCTATOYHO JICTAJIBHO OTBETHJI Ha O/1H (1) MPOM3BOJIBHBIN BONIPOC U3

BBIIIIC [TPUBEJCHHOTO NepeyHs. JleTalbHbli OTBET MPe/IoaraeT BepHble OTBEThI Ha BCE YTOUHSIOIIHE
Borpockl. [lonroroBka m ycmemrHas 3amiMra KypcoBOM paOoThI sBIsieTcs mpermMymiecTBoM. OreHka
«YIOBIETBOPUTENBHO (3)» BBICTABIISCTCS OOy4YaroOlIEMyCsi, €Clii B XOjie Oecelbl OH BEpHO, HO HE
JeTaIbHO OTBETHII Ha O¥H (1) MPOM3BOIILHBIN BOIPOC U3 BHIIIIE



MPHUBEJICHHOTO TIepeyHs (He OTBETHII Ha YTOUYHSIOIINE BOTIPOCH). OlleHKa «HEyIO0BIETBOPUTENLHO (2)»
BBICTABIISIETCSI OOYYaIOIIEMYCsl, €CIH B XoJie Oecellbl OH He CMOT OTBETUTh HU HAa OJIMH MPOU3BOJIBHBIN
BOIIPOC W3 BBIIIE MPUBEICHHOIO MEPEYHs, HO CMOI' OTBETUTHh HA HABOASAIIME BOIPOCHI M BOMPOCHI C
«monckazkamMmy. OueHka «HeygoBiaeTBOpuTenbHO (1)» BbicTaBisgeTcss 0OydaroleMycs, eciid B XOJE
Oecezibl OH HE CMOT OTBETUTh HU HA OJIMH NPOU3BOJIBHBINA BOIIPOC U3 BBILIE

MIPUBEICHHOTO MEPEYHs, a TaK e HU Ha OJMH HABOASIIUNA BOTIPOC.

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

DK3aMeH MPOBOIUTCS MO UTOTaM CAA4YM MPAKTHUECKUX U TEOPETUYECKUX 3aJaHui, IPeayCMOTPEHHBIX
[IPOrpaMMOM JUCLMIUIMHBI, ITyTeM OPraHU3alUM CHEIMaJbHOI0 OIpoca, IPOBOJUMOIO B YCTHOM

(bopMe, a TAK’KC 3allUThI BBIITYCKHOT'O ITPOCKTA. OHpOC 06yqa10meroc;1 HC OOJDKCH NPCBBIIIATh OAHOIO
ACTPOHOMHUYECCKOI'0O Haca.



