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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: WHTerpansl 0 TPACKTOPHSM C ITOMOIIBIO MOJIEKY/ISIPHON TUHAMUKI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: H.J1. Konnpartok, kaua. ¢pu3.-MaT. HayK

[Iporpamma obcyxnena Ha 3aceqanun Ousrex-kiacrepa akageMUUecKol U Hay4HOH Kapbepsl 28.01.2022



AHHOTANMA

Lenb TUCHMITIIMHBI — 03HAKOMIIEHHE CTYACHTOB C (DOPMYIMPOBKOM KBAaHTOBOW TEOPHH YEpPE3 MHTETPAJIbI 110
TPaeKTOpUsIM M INPUMEHEHUEM [aHHOM TEOpUU Ha IpaKkTHKe. B mepBoi yacTu Kypca paccMaTpuBarOTCs
TEOPETHYECKHE ACIIEKTbl MHTEPIIPETALNN: OCHOBHBIC IOHSTHS, BBIBOJ MHTEIPAIIOB IO TPACKTOPHUSIM uepe3
KaHOHMYECKYIO MaTPUILy TNIOTHOCTH U OIIEpaTop BOMIOLUH BpeMeHH. PaboTa Hag MOJETIbHBIMHU 33/1a4aMH.

Bropas dactp Kypca HampaBieHa Ha YHCICHHYK peanu3anuio Meroma. OcBOCHHE HEOOXOIMMBIX
MPOrpaMMHBIX TIAKETOB, HACTPOWKa MX pabOTHI Ha cymepKoMmibioTepe. 3HakoMcTBO ¢ Path Integral Molecular
Dynamics, Centroid Molecular Dynamics u Ring Polymer Molecular Dynamics. Pacyer mompaBok Ha
KBAaHTOBOCTb fAJ€p JUIA JKUAKOM BOABI, KMIKOTO BOAOpPOJA. BhluMcieHHE TEpMOIMHAMUYECKUX U
TPAHCIIOPTHBIX CBOWCTB paccMaTpHBaeMbIX CHUCTEM. Pacder crekTpoB. Yd4eT KBaHTOBOCTH sIep B
peakiuoHHOW jauHamuke. [lodydeHne OSHEpPreTMYecKUX OaphepoOB XUMHUECKUX PEaKIMid, BKIOUYas
OMOXMMHYECKHE POLIECCHI.

1. leau u 3apauun

eap AUCUMNIMHBI
O3HAKOMJICHHE CTYJEHTOB C METOJIOM HHTETPAJIOB MO TPAEKTOPUSM C IIOMOIILI0 MOJICKYIISAPHOM
JMHAMUKH U €TO PaKTUYEeCKON pean3aliueil Ha MHOTOIPOIIECCOPHBIX BHIYHCIUTEIBHBIX CUCTEMAX.

3agaum AUCHUILUIMHBI
* MOTpy’KEHHE B TEOPETHUYECKYIO YaCTh METOJ[a MHTEIPAJIOB MO TPACKTOPHSIM;

* mpuoOpeTeHHe OOyUYAIONIMMUCS MPAKTHYECKUX YMEHHHA M HaBBIKOB, HEOOXOAMMBIX ISl paOOTHI C
MHOTOIIPOIIECCOPHBIMH BBIYMCIUTEIEHBIMI CUCTEMAaMU;

®* O3HAaKOMIJICHHC 06yqafoumxca C HpHKJ’IaZ[HOﬁ YaCTbIO MCTO/Ja UHTCT'PAJIOB IO TPACKTOPUSAM,

* (¢opMHpOBaHHME YMECHUN M HABBIKOB JJISI IPUMEHEHUS MOJYYEHHBIX 3HAHWW JJIs1 MOJEIIMPOBAHHUS
KBAHTOBBIX CHUCTEM;
* TpUBJIECYCHHUE CTYJICHTOB K paboTe HaJl aKTyaJIbHBIMHU (PU3NYECKUMU 33 Ja4aMu.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CrocoOeH 0000miaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PpE3yNabTaThl HAy4YHBIX HCCIEIOBaHUI B 001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH CBOEH |McciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENIBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI Pe3yJIbTaTOB HAy4YHOW JAEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI

OIIK-3 Criocoben BbIOUpats u (M) peleHus




pa3pabaThIBaTh MOAXO/IbI K PEIIEHHIO THIIOBBIX
1 HOBBIX 3a7ia4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mnpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJIESKTHBOM B chepe cBoeit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcss K TOIYYECHUIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
EITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

Teoperuueckre OCHOBBI METO/1a UHTETPAJIOB 10 TPAEKTOPUSIM, IPAHULIbI IPUMEHUMOCTH METOAA.

YMETb:

MopnenupoBaTh IPOCTHIE CUCTEMBI C IIOMOILBIO METOAAa WHTErPAJIOB [0 TPAaEKTOPUSIM, IIPOBOIUTH

aHaJIU3 MOJIYYEHHBIX PE3YyJbTaTOB.
BJIAJIETh:

HaBbIKaAMU KOMITUJISIIIUU U 3aI1yCKa IMMOCJICA0BATCIBHBIX U MAPAJUICIIBHBIX ITPOrpaMM C UCTIO0JIb30BAHUCM

CHUCTEM Ouepelel;

HaBBIKAMH CO3JaHMS MOJCIH U €€ OCyHICCTBJICHHA C MOMOIINBIO MPUKIIAAHOTO METOAA UHTCTPAJIOB I10
TPACKTOPUAM; METOAAMHU aHAJIM3a IMOJIYYCHHBIX U3 MOACJIN PE3YJIbTATOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 ®opMynHpOBKa KBAHTOBOW TEOPHH YEPE3 5 4 10
MHTETpaJibl 10 TPACKTOPHAM
) [Tomydyenne  HaOmOmaeMbIX  BEJIUYUH 5 4 5
Yyepe3 HHTETPaJIbl IO TPACKTOPHUSIM
3 UucnenHas peanu3anust MeToJa Ha 5 6 5
MPaKTHKe
4 Hcnonp30BaHNe MPOrPAaMMHBIX IAKETOB 5 6 10
JUTS MOJCTTUPOBAHHUS
5 MopnenupoBanue KOHKPETHBIX 5 6 5
(UBNYIECKUX CUCTEM
6 IlepciekTuBBI ~ Pa3BUTHSI U HOBBIE 5 4 10
MPUIIOKEHUST METOIA
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoéMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. q)OpMYJ'II/IPOBKa KBaHTOBOM TCOPHHU YCPE3 UHTCTPAJIbI 11O TPACKTOPUAM

Beenenne. ®opmynuposka Deitnmana. OcHoBHble MOHATHA. [lOHATHE HWHTETpajia MO TPACKTOPHH.
BbiBo# uMHTErpajnoB IO TPaeKTOPUSIM uepe3 KaHOHUYECKYI0 MaTpULly IUIOTHOCTH U OIepaTop
BricokoTemnepaTypHelii  Ipened,

SBOJIOLMHA BPEMEHU.
KJIaCCHYECKOM MEeXaHHUKE.

Hepexo;[ K CTaTCyMMmcC.

2. IlomyueHne HaOIIOAAEMBIX BEIMYHMH Yepe3 HHTETrpasibl 0 TPACKTOPHIM

nepexon K

Bripaxenue qyisa oneparopa HaOnogaeMoi BeIMYMHBL. BBIBOI cpeiHero 3HaueHus 4Yepe3 HHTETPalibl
1o TpaexkTopusiM. OyHKIMOHAIBHBIE MHTErpasibl. MHOro4acTU4HbIE MHTErPalbl IO TPACKTOPUSM.
ABTOKOppENSHOHHBIE (GYHKIUH. MeTo/ MOIydeHUs] IMHAMUYECKUX BEJTUYUH.

3. Yucnennas peain3anusa MCTOJAa Ha IMPAKTUKE

Uctopus. O6nacts npumenenusi. [loHsATHE KBaHTOBOTO MojuMepa. MeToa MOJNEKYISIPHON THUHAMHUKHI
neHrpouna. PemieHne ypaBHEHUM JBWXKEHMS B HOPMAJIBHBIX Mozax. MeToh Leno4eyHoin
MOJIEKYJIIpHOH AMHAMUKH. Pasnnuune peanuzanuii. [lonsaTue nBeTHoro repmocrara. Mcnons3zoBanue
TepMocTaroB B pacuere. [lomyyeHne HabM0naeMbIX BEJIMYMH U3 pacyeTa.

4. Ucnonp3oBaHue NPOrpaMMHBIX [1aKETOB 1JI MOAEIUPOBAHUS

O3HakoMIICHUE ¢ peasin3alieil MeTo/ia HHTErpalioB 1Mo Tpaekropusm i-Pl. M3ydenne nmporpaMMHOTO
s3bika 1-PI, 0030p BO3MOXHOCTEH MporpaMMHOro nakera. PaccMoTpeHue MakeToB MOJEKYIISIPHOTO
MOJICIIMPOBAHMSI, HUCIOJNB3YeMbIX il padoThl coBMecTHO ¢ i-PI. YcraHoBka mporpammHOTro
o0ecrieyeHus1, IPOBeIeHNE TECTOBBIX PACUETOB.

5. MOI[CJ'II/IpOBaHI/Ie KOHKPCTHBIX (1)I/I3I/I‘I€CKI/IX CHUCTEM



Pacyet KBaHTOBBIX MOMPABOK IS KUIKOM BOABI, JKHAKOTO BOJOPOA U KHUAKOTO Teius. Beruncienue
TEPMOJIMHAMUYECKUX U TPAHCHOPTHBIX CBOMCTB pacCMaTpUBAEMBbIX cUCTEM. PacyeT criekTpoB. Yuer
KBaHTOBOCTH sIJIep B peakIMOHHOW auHamuke. [lomyueHne sHepreTHiecknx 0aphepoB XUMHUECKHX
peaKuui.

6. HepCHeKTI/IBBI Pa3BUTHUA U HOBBIC IPUJIOKCHUA MCTOda

O030p pemeHHBIX mpoOieM. HampaBiieHus pa3BUTHS BBIYMCIHUTEIBHBIX METOAOB. (Dusznueckue
3aJ1auu, TpeOyIOIIe NCTIONh30BaHUS IAHHOTO MOIXO0/A.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHNS 00pa30BATEILHOTO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue Uis JIEKIUNA U MPAKTHUECKUX 3aHATUN: KOMIBIOTEPHI M MYJBTUMEINHHOE
o0opynoBaHue (IPOEKTOP), TOCTYI K BBIYUCIUTEILHOMY KJIACTEpYy.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas JuTeparypa
1. I'3. Hopman, B.B. Creraiinos. Croxactudeckasi TEOpUsI METOJa KJIIACCHUECKONH MOJIEKYIISIPHOI
nuHaMuKkH // Maremarudeckoe mofenuposanue. 2012 roxa, Tom 24, Homep 6, cTp. 3-44
2. Tuckerman M. Statistical Mechanics: Theory and Molecular Simulation. Oxford: Oxford University
Press, 2010. 696 p.
3. Habershon, S., Manolopoulos, D. E., Markland, T. E., & Miller, T. F. (2013). Ring-polymer
molecular dynamics: quantum effects in chemical dynamics from classical trajectories in an extended
phase space. Annu. Rev. Phys. Chem., 64(December 2012), 387—-413.
https://doi.org/10.1146/annurev-physchem-040412-110122
4. ®penkens Jlaan, Cmut bepena. [IpuHIUITBI KOMIBIOTEPHOTO MOJCITUPOBAHUS MOJIECKY ISIPHBIX
CUCTEM: OT aJITOPUTMOB K npuioxeHussMm —M. : Hayd. mup., 2013. — 559 c.

JlononHuTEIBbHAS IUTEPaTypa
1. Ceriotti, M., Fang, W., Kusalik, P. G., McKenzie, R. H., Michaelides, A., Morales, M. A., &
Markland, T. E. (2016). Nuclear Quantum Effects in Water and Aqueous Systems: Experiment, Theory,
and Current Challenges. Chemical Reviews, 116(13), 7529—7550.
https://doi.org/10.1021/acs.chemrev.5b00674
2. Suleimanov, Y. V., Aoiz, F. J., & Guo, H. (2016). Chemical Reaction Rate Coefficients from Ring
Polymer Molecular Dynamics: Theory and Practical Applications. The Journal of Physical Chemistry
A, 120(43), 8488—8502. https://doi.org/10.1021/acs.jpca.6b07140

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

LAMMPS, i-PI, Python, Microsoft PowerPoint, Google Meet, Google Classroom
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMid IUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbsrare n3yuyeHus AMCLUIUIMHBI CTYJICHT JOJDKEH 3HAaTh OCHOBHBIC ONPEAEICHUS M IOHSATHS,
YMETh IPUMEHSITh TTOJyYSHHBIC 3HAHUS JUTS PEIICHUS Pa3IudHbIX 3a7ad.

VYenenrHoe ocBoeHHE Kypca TpeOyer:

— MOCEICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YUE€OHBIM TJIAHOM IO JAUCIHIUIAHE,



— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTYJICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHUss MaTepraIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

Du3zTex-KIIacTep aKaJeMUIeCcKOi U HayuyHO! Kapbepsl (Boruncnurensuas husnka
KOH/ICHCUPOBAaHHOTO COCTOSIHUS M )KUBBIX CUCTEM)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: H./I. Konapariok, kauna. ¢pus.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-5 CriocoOeH 1 roTOB K IMOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3In4us

OIIK-5.3 CrpeMurcss K TIOIYYECHHIO HOBBIX 3HAHHM,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl




[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIlleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare usydeHust AUCHHUIUTHHBI «IHTETpasbl M0 TPACKTOPHUSAM C TIOMOIIBIO MOJICKYJISIPHOW TUHAMUKI
00yJaromuiics JOKeH:

3HATh:
Teoperuueckre OCHOBBI METO/1a UHTETPAJIOB 10 TPAEKTOPHUSIM, IPAHULIbI IPUMEHUMOCTH METOAA.
YMeThb:

MopnenupoBaTh IPOCTHIE CUCTEMbI C IIOMOILIBIO METOAAa WHTErPAJOB I10 TPAaEKTOPUSIM, IIPOBOIUTH
aHaJIN3 MOJIYYEHHBIX PE3yJIbTaTOB.
BJIaJeTh:

HaBBIKaMU KOMITHJISLIMHU U 3aITyCKa MOCJIENOBATENbHBIX M MapauIeIbHBIX TPOrPaMM C HCTIOJIB30BAHHEM
CHUCTEM OuepeleHl;

HAaBBIKAMU CO3/IaHHS MOJEIH U €€ OCYIIECTBIEHUS C IMOMOIIBIO MPUKIAIHOTO METO/a HHTETPaAIOB 10
TPAEeKTOPHUSIM; METOJIaMH aHAJIM3a [10JyUYEHHBIX U3 MOZEIIU PE3yIbTaToB.

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

1. B 4éM cOCTOMT METOIl HHTETPAJIOB 0 TPAEKTOPUIM?
2. Kakast o0nacTh NpUMEHUMOCTH JAHHOTO MeTo/1a?

3. B ueM pasHHIIa MEXIy MOJEKYIIPHOW MWHAMUKOW IEHTPOMAA M IEMNOYEYHON MOJEKYISIpHON
JTMHAMHUKOH?

4. Kakue CymecTByOT MNPOrpaMMHBIE MAKETHl JUISI MOJEIUPOBAHUSA METOIOM HWHTETrpajoB IO
TPAEKTOPHUSM C IIOMOILBIO MOJIEKY/ISIPHOW AMHAMUKU?

5. IlpuBeaure npuMepsl GU3NIECKUX CHCTEM, B KOTOPBIX Ba)KHO PACCMOTPEHNE KBAHTOBOCTH SIIEP.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB
1. B 4éM cocTOUT METOI MHTETPAIOB IO TPACKTOPHUSIM?
2. Kakas o0nacTb NPUMEHUMOCTH AAHHOTO MeTona?

3. B ueM pa3zHHIA MEXIy MOJEKYIIPHON IWHAMUKOW LEHTPOMAA M LEHNOYEUHON MOJEKYIApPHON
JUHAMUKON?

4. Kakue CyLecTByIOT IpOrpaMMHBIE IIaKeThl Ml MOJEJIUPOBAHMS METOIOM WHTErpajioB 110
TPACKTOPHUSM C TIOMOIIBIO MOJIEKYJISIPHOW AMHAMUKHU ?

5. HpI/IBGILI/ITe IPpUMCEPBI (1)H3PI‘IGCKI/IX CUCTCM, B KOTOPBIX Ba)KHO PACCMOTPCHUC KBAHTOBOCTH SJICP.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. Ilonyuure koHcTanty peakuuun CH4 + H = CH3 + H2 ucnons3ys RPMD.

2. PeanmusyiiTe pacder cBOUCTB cucteMbl HOHOB CHS5+ ¢ yueToM KBaHTOBOCTH s/Iep BOAOPOAA.

3. Ha mnpumepe aBTOKOPPENSUUOHHOW (QYHKIUH CKOPOCTH IPOAEMOHCTPUPYHUTE CBS3b MEXIY
JIEHCTBUTENIBHOW U MHUMOU 4acTAMU aBTOKOPPEIATOPA.

4. PaccunTaiite Kojae0aTesIbHBIN CIEKTP TeKCAroHaJIbHOTO JIbAA C YUYE€TOM KBAaHTOBBIX 3((dexToB suep.
[IpouHTEpnpETHPYHTE PE3YIIBTAT.

5. PaccuuraiiTe koneOaTeNbHBIA CIEKTP XHUAKOW BOABI C YYETOM KBAaHTOBBIX 3(QEKTOB suep.
[IpounTepnpeTupyiite pe3yprar.



[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

buner 1.

1. ®opmynupoBka Oeitnmana. OCHOBHBIE TOHATHS.

2. BolpaskeHue ai1s oneparopa HabIr0aeMol BeIM4YKHBL. BBIBOJ CpeiHero 3HaYeHUs 4epe3 MHTEerpajbl
0 TPACKTOPUSIM.

buner 2.

1. BpIBOx HMHTErpajioB MO TPACKTOPHUAM UYepe3 KAaHOHMUYECKYI0 MaTpHUIly IUIOTHOCTH W OIEepaTrop
9BOJIIOLIMY BPEMEHH.

2. Ilonarue uerHoro Tepmocrara. Mcnonbp3oBaHue TEPMOCTATOB B pacyeTe.

buner 3.

1. BricokoTemnepaTypHBbIii Ipene, nepexo K KJIacCHueCcKoi MexaHHUKe.

2. Ilpumeps! pU3NIECKUX CUCTEM, TPEOYIOIINX yUeTa KBAHTOBOCTH sIIIED.

buner 4.

1. IloHsATHE KBAaHTOBOI'O IOJIUMEDA.

2. Pemienue ypaBHeHuUH IBUKEHUS B HOPMaJIbHBIX MOJax

buner 5.

1. ABTroKOppensAOHHbIe QYHKIMH. MeTo/ MOydeHUs] TMHAMUYECKUX BEJINYNH.

2. MeTonuka Moay4eHust SHEPreTUIeCKUX 0apbepoB XMMUYECKUX PEaKLUil.

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHeHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO MpPABHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSTHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIE Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MPUMEHSTH TIOJTy4YeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEIOBAaTEIbHOCTH B H3JIOKECHUHM IPOrPAMMHOTIO Marepuaia, ciiabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHO!H MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AaIbHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B ycTHOW Qopme mo Owuieram. B kaxxgom Ouiere mnpencTaBieHO [Ba
TeopeTuueckux Bompoca. IIpu nmpoBeneHnu sk3amena obydaronemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



