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: Mertonb! aHamM3a ra30KHHETHYECKUX MPOLIECCOB HAa OCHOBE ypaBHeHUs bonbiiMana
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Kadeapa MOIEINPOBAHUS AEPHBIX IPOLIECCOB M TEXHOIOTHI

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy cocrasuin: B.®. [{uOynbckwid, A-p TEXH. HAYK, CTAPIINNA HAyYHBIA COTPYIHHK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MOAETUPOBAHUS SAEPHBIX MporeccoB U Texuonorui 01.04.2024



AHHOTANMA
B kypce nekumii mpencTaBiieHbl OCHOBHBIE METOIbI MOJACIHPOBAHUS Ta30KMHETUYECKHX IIPOLECCOB B
MUKPOCTPYKTYypaxX Ha OCHOBE YHCJEHHBIX METOJOB pELIEHMs] KHHETHUYECKOTO YpaBHEHUs bosbliMaHBI
UznoxeHnpl MaTeMaTHUECKUE MOACIN CUCTEM THIla MeMOpaHHbIM MUKPO(UIIBTP, BAKYYMHBIE MUKPOHACOCHI Ha
addeKTe TepMOTpaHCIUPAIINY, KOMITBIOTEPHASI MOZIeh dKkciiepuMenTa Kuyncena 1910 1.

1. lean u 3apa4un

Heab AuCHUILIMHBI

- OBJAJCTh OOIIUM MOHSATHWHBIM aNIapatoM W HAYYUThCS NPUMEHSATh TEOPETUUECKUE 3HAHHS Ha
npakThke. B pesynbrare u3yueHHs AUCHMIUIMHBI CTYIEHT JOJDKEH MMETh OCHOBHBIE NPECTABICHUS O
(U3MUECKUX Tpoleccax, JeKAIUX B OCHOBE KMHETHYECKOH TeopuH bonbliMaHa, yMeTh 3ajaBaTh
TPaHUYHbIE YCJIOBHS JUIS PAa3IMYHbBIX 3a]ad KHHETHYECKOW TEOpPHH, PACCUUTHIBATH M aHAIU3UPOBAThH
Ta30KMHETUYECKUE  TPOIECCHl  TEIIOMAcCONEPEHOCa, PAcCCUMTHIBATh  OCHOBHBIE  (hDM3MUECKUE
XapaKTEPUCTUKN Ta30KMHETUYECKUX TIPOIECCOB, 3HATh OOJACTH NPUMEHEHHS KOMIBIOTEPHOTO
MozeaupoBaHus K KHyICEeHOBCKMM MHKpPOHACOCaM Pa3IMIHOTO TUTIA.

33]13‘[1/[ JAUCHUIIINHBI

- (opmupoBanue 0a30BbIX 3HAaHUH B 001acTH (PU3MKU IMEpPEHOCAa MAcChl M SHEPrHM Ha OCHOBE
KMHETUYECKOro ypaBHeHUs boinblimana;

- 06yqel-me CTYACHTOB OCHOBHBIM MCETOAaM M IIOAXOAaM, HCIIOJIb3YCMbIM B KUHETUYECKOMN TCOpUHU,
HU3YyUCHUC 0a30BEIX HOPHUHIHAIIOB KHHCETHYECKOM TCOpUHU, OCHOBaHHOM Ha YpPpaBHCHUHA BOJ'ILI_IMaHa;

- (hopMHpOBaHHE TIIOAXO0B, OCHOBAHHBIX HAa KOHEYHO-PA3HOCTHBIX aNIpOKCHMAlWi omeparopa
aJBEKIIMM KWHETHYECKOrO YpaBHEHHS, PACLICIJICHME KWHETHYECKOrO YpaBHEHHUS IO (DHU3MYECKUM
npoueccam. JluckperHas peanu3anys Ha4aJbHBIX U IPAaHUYHBIX YCIOBHH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX |IEATENBHOCTU M IUIAHUPOBATh MOCIEIOBATEIBHOCTD I1aroB
JTamax ero peajn3aun 7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcajin3anun IIPOCKTa B ICJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

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

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOM u
poheCCUOHANTBHON JeATENbHOCTH HHTEPECH], 0COOCHHOCTH
TOBE/ICHUSI U MHEHHUs (BKIIOYash KPUTHYECKHE) IIOICH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOJICHCTBYET, B TOM YHUCIIE

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToit KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO IS JOCTHKECHUS IMOCTABICHHOMN

3a1aun . .
MOCPEACTBOM KOPPEKTUPOBKU CBOUX JICHCTBUI
OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh

npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBPHOCTH U MX MPAKTHYECKYIO 3HAYMMOCTh




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPH PEIICHUN HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHSTh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBaHO BBIOMpATh CIIOCOO
MPOBEICHUST HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- IPUHOUIIBI 1 MCTOABI KHHETHYCCKOM TCOpHUU BOJ'ILL[MaHa;
- HpOGKHHOHHBIﬁ MCETO/ BbIYHCJICHUA UHTErpaJia CTOJIKHOBEHI/Iﬁ;
- MCTOJbI PCHICHUA YPABHCHUA aJIBCKIIMN Ha CCTKAX Pa3JIMYHOI'O TUIIA,

- metox KopoOosa;
- METO]] pacUICTUICHUS.
YMETh:

- YUCJIEHHO pelaTh KNHETHYECKOe YPaBHEHHUE;
- UCTIONTL30BAaTh PA3JIMYHbBIC MOTCHINAIIBI MEKMOJICKYIIPHOTO B3aUMO/ICHCTBUS;
- 3aJ1aBaTh T'PAaHUYHBIE YCIOBHS IJIs1 pA3JINYHBIX TUIIOB 3a/1a4.

BJIAJIETD:

- METOZIaMU KOMITBIOTEPHOTO MOJIEIMPOBAaHUS Ta30KMHETHYECKHUX MIPOLIECCOB;
- MeTofaMHu pPa3pabOTKu MPOOIEMHO-MOJECTUPYIONIUX Cpel HAa COBPEMEHHBIX CYNEPKOMIBIOTEPHBIX

CHUCTCMaAx.




4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kunernueckoe ypaBHenue bonbimana. 1 1 7
2 KoncepBaTuBHBIN NMPOEKITMOHHBINA METO/. 1 1 7
3 MHoromepHble ~ KyOaTypHBIE  CETKH | 1 7
KopoGoBa u ux npeumymiecTso.
4 O0001eHne MeToIa JyId CMECH Ira30B 2 1 7
[IpoekunoHHBI  METOA  BBIYMCIICHUS
HWHTErpaja CTOJKHOBEHUH C Y4ETOM
5 [OCTYIIATENIbHO-BPAILATEILHOTO u 2 2 7
MOCTYIaTEeJIbHO-KOJIe0aTeIbHOTO
MepPEeHOCca SHEPTUH.
6 KoncepBaruBHbBIE KOHEUHO-Pa3HOCTHBIC ) 3 1
CXEMBI.
7 JuckpeTHast peaiu3alys Ha9albHBEIX U ) 3 1
TPaHUYHBIX YCIOBHUI.
Arnmnpokcumanus ypaBHeHus: bonbimana
8 Ha TMPOCTPaHCTBEHHO-CKOPOCTHOM CeTKe 2 3 14
y37I0B.
I'panuuHbIe yCiIOBUSL Ha IOBEPXHOCTSIX
9 cumMmeTpun TeueHUs. KoHcepBaTuBHas 2 4
(bopMynHpOBKa IPAaHUYHBIX YCIOBHH.
Hroro yacos 15 15 75
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. Kunernueckoe ypaBHeHue bonpiimana.

KoHcepBaruBHBI TPOCKIMOHHBIA MeToZl. MHoromepHble KyOarypHble ceTkn KopoGoBa um ux
npeuMymiecTBo. CKOPOCTH MOCJE CTOIKHOBEHHUS JUIS NMPOU3BOJIBHOTO MOJIEKYISIPHOTO MOTEHIHANA.

O06001eHre MeTo/Ia JIJIsl CMECH T'a30B. PellieHre JUCKPETHOTO KHHETHYECKOTO YPaBHEHMSI.

2. KoncepBaTuBHBII NPOEKIIMOHHBIA METO,.

[IpoexkuroHHbIN METOJ BBIYMCIIEHUS WHTErpana

CTOIKHOBEHUM
MTOCTYIIATEIbHO-BPAIIATEILHOTO M TMOCTYIATeIbHO-KOJIe0aTeIbHOTO TepeHoca dHepruu. llpocras
penakcaifioHHas MOJENb IOCTYIMAaTeIbHO-BPAIlaTeIbHOTO MepeHoca PHEeprun. PerieHne CHucTeMbl

KHHCTHYCCKHUX ypaBHeHI/Iﬁ AJid ra3a ¢ BHyTPCHHUMU CTCIICHAMU CBO6OI[BI MOJICKYIJI.

3. MuoromepHsle KyOaTypHble ceTkn KopoOoBa 1 X penMyIecTBO.

Y4ETOM




MemOpannsblii Mukpo ¢unstp. KaynceHoBckuii komipeccop. Hacoc u3 mepemexaromuxcs pazHo
HarpeThlx MiacTuH. Mukpo potarop (paguomerp Kpyka). KommbrorepHas Monens 3KcIepuMeEHTa
Kayncena 1910 .

4. O0001IeHEe METOIA [UISI CMECH T'a30B

Mertonsl pemenus ypaBHeHus Aud@y3uu. MeTon NUCKPETHBIX OpIMHAT AJISl PEIICHUS YPaBHEHUS
nepeHoca. MeToJ XapakTepUCTUK AJIs PELIEHUs] ypaBHEHUS IIepeHoca.

5. [IpoexkunonHbIi METOJ BBIYMCIIEHUS WHTErpana CTOJIKHOBEHUI c y4ETOM
MOCTYNAaTEIbHO-BPAILATEILHOTO U TOCTYAaTEIbHO-KOJIe0aTeIbHOrO IEPEHOCa YHEPTUH.

[IpoexkunonHsbIii METOJ BBIYHCIICHUS MHTErpaia CTOJIKHOBEHUI c y4ETOM
MOCTYIATeJIbHO-BPAIIATEIbHOTO M MOCTYAaTeIbHO-KOIE0aTeIbHOTO IIEPEHOCA IHEPTHH.

6. KorcepBaTiuBHbBIE KOHEYHO-PA3HOCTHBIE CXEMBI.

Mertoas! penienus ypaBHeHus 1uddy3un. MeTox ANCKPETHBIX OPIUHAT IS peICHUs
ypaBHEHUs NlepeHoca. MeTos XapakTepUCTHK Ul PELLCHNs] ypaBHEHUs [IepeHoca.

7. [uckpeTHas peanu3anys HA4alabHbIX U TPAHUYHBIX YCIOBUM.
JluckpeTHast peajin3alus HAYaJbHbIX U TPAHUYHBIX YCIOBHM.
8. Annpokcumanus ypaBHeHUs bonbliMaHa Ha IPOCTPaHCTBEHHO-CKOPOCTHOM CETKE y3JI0B.

Kunernueckoe ypaBHeHUE U1 MOJIEKYJSIPHBIX a30B.AINNpOKCUManusi ypaBHeHUs boibpimana Ha
IPOCTPAHCTBEHHO-CKOPOCTHOM CETKE y3JI0B.

9. I'paHnuHbIe YyCIOBUSI Ha TOBEPXHOCTAX CHUMMeTpuM TedeHus. KoHcepBatuBHas (popMyaupoBKa
FPaHUYHBIX yCJIOBH.

I'pannyHbIe yCIOBUS Ha MOBEPXHOCTAX cUMMeTpuu TedeHus. KoncepBartuBHas (opmynupoBka
IPaHUYHBIX YCIOBHUI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayuTOpHs, OCHAIICHHAs! pa00YUMHU CTAHIIUSIMHU U HOyTOyKaMu, OObeIMHEHHBIMU B CETh,
JOCTYI K CYTIEpKOMITBIOTEpPAM C KJIACTEPHON apXUTEKTYpOoil, nHCTpyMeHTamu MPI.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 10 : ®uznueckas kuHeTHKa : y4e0. mocobue Jiist By30B /
JI. . Jlanpay, E. M. JIudmun ; mox pea. JI. I1. [lutaeBckoro .— 2-e uzf., ucnp. — M. : ®uzmamiur,
2001, 2002, 2007 .— 536 c.
2. Teopernueckas ¢usuka [Tekcr] : 8 10 T. T. 5, U. 1 : Cratuctuueckas usuka : yued. mocobue s
yu-toB / JI. JI. Jlanmay, E. M. JIucdmm ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeoturn. — M. :
®usmariut, 2001, 2002, 2005, 2010 .— 616 c.
3. lunamuka pazpexxkeHnoro raza. Kunernueckas teopus [ Texct]/M. H. Koran, -M., Hayxka, 1967
4. Maremaruueckas Teopus HeoJHOpOIHBIX Ta30B [ Tekct] = The mathematical theory of non-uniform
gases, MmoHorpadus/C. Yenmen, T. Kaynunr , -M, U3a-Bo uHOCTp. 1TUT., 1960
5. Maremarudeckasi TeOpHs polieccoB nepenoca B razax [Texct]/[Ix. ®@eprurep, [ Kanep , -M.,
Mup, 1976

6. Jlronsur bonbiman, M36pannsie Tpyasl. B cepun «Knaccuku Hayku». Mocksa. «Hayxkay», 1984



JlomonHuTenpHas IUTEparypa
1. Merogs! pacuera siepHbIX peaktopoB [ Tekcr], monorpadus/I. . Mapuyk, -M., ['ocaromuzpar,
1961
2. Teopus saepubix peaxtopos [Tekcr]//l. bemn, C. I'nmeccton , mep. ¢ anrn. mox pen. B. H. Apramkuna,
Nuclear reactor theory, -M., Aromuznar, 1974

3. A l.®pank-Kamenenkuit MogenupoBanue TpaeKTOPHil HEUTPOHOB MPH pacdyeTe PeakTOpoOB
metonoMm MonTte-Kapio, @usmka sepHbix peakropo, M., Aromuszaar, 1978r

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

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B mponecce camocTosTensHON pabOThl 00YHaIOIIMXCS] BO3MOYKHO UCIIOJIb30BAaHUE TAKUX IIPOrPAMMHBIX
cpencts, kak MPI,reneparop cerox GMSH.

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
npe3eHTanui. B mporecce caMocTosTENFHON PabOThI 00YYarOIIUECS UCIIONB3YIOT CIEAYIONIHIE
MPUKJIAHbBIE IPOrpaMMHBIE KOzibl: reHeparop ceTok GMSH Ha ocHOBE OTKpBITOTO KOAa.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydarouuil TUCIUIUINHY, AOJKEH, C OAHOW CTOPOHBI, OBIAJETHh OOIIMM MOHITHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE OMpEACNEHUS M TOHATHUA,
YMETh IPUMEHSATH MOTy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPEAYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHCHWN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



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
kadeapa MOIEIMPOBAHUS SIIEPHBIX MPOLIECCOB M TEXHOJIOTHIH
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: B.®. [Iubynbckuil, 1-p TeXH. HAyK, CTAPIINI HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

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

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTew,
BBICTYIUICHMI Ha HAyYHO-NIPAKTUYECKUX KOH(EpeHIusX,
ceMUHapax | T.II.

YK-3 CnocoGeH oprann30BbIBaTh H PYKOBOJIUTD

paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO JUIS JOCTHKCHUS IMOCTABICHHOMN
3a/1auu

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOH u
poheCCUOHANBHON JeSTENbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOACH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHoOHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

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

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpuUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BBIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)

9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE

pe3yabTaThl
[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.1 CnocobeH IUTaHMPOBAaTh U TPOBOJIUTH HAYUYHBIC
KadecTBe 4JicHa (PyKOBOJMTEIS) MAJIOTO WCCIICZIOBAHMSI CAMOCTOSITENIbHO MJIM B COCTaBE HAyYHOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH KOJIJICKTHBA

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

[K-3 Cnocoben nmpodeccuonanbuo padorars ¢ |[IK-3.1 [lonumMaer mnpuHOUIBL pabOTHl HCHOIB3YEMOTO
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM 00opynoBaHUs (crierManM3upOBaHHBIX MaKeTOB
o0opynoBanueM (MpruOOpaMH U yCTAHOBKAMHM, | TTPUKIIAIHBIX TIPOTPaMM)

CTIeATN3NPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare usydeHus IUCUMIUIMHBI «MeToAbl aHainM3a Ta30KMHETHYECKUX IPOLIECCOB HAa OCHOBE
ypaBHeHUs boibiiManay 00y4aromuics ToMKeH:

3HAThb:

- IPUHIIMITBI ¥ METOJIbI KWHETUYECKON Teopun boibimMana;

- IPOCKI[MOHHBII METO/ BBIYMCIICHUS] HHTEIPajia CTOJIKHOBEHHH;

- METOJIbI pEeIICHHsT YPaBHEHHS a/IBEKIIUH Ha CETKAaX Pa3JInYHOTO THIIA,
- metox KopoOosa;

- METOJ] pacUICTUICHUS.

yMeTh:

- YUCJIEHHO pelaTh KNHETHYECKOe YPaBHEHHUE;
- UCTIONTb30BAaTh PA3JIMYHbBIC MOTCHIINAIIBI MEKMOJICKYIIPHOTO B3aUMOJICHCTBUS;
- 3aJ1aBaTh T'PAHUYHBIC YCIOBHS JJIs1 pA3JINYHBIX TUIIOB 3a/1a4.

BJIA/1eTh:

- METOZIaMHU KOMITBIOTEPHOTO MOJIEIMPOBaHUS Ta30KMHETHYECKHUX IPOLECCOB;
- MeTofaMHu pPa3pabOTKu MPOOIEMHO-MOJECIUPYIONIUX CPel HAa COBPEMEHHBIX CYNEPKOMIBIOTEPHBIX
cucTemax.

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

C

LCJIBKO KOHTPOJISA OCBOCHUMA 06y‘la}OH_[I/IMI/IC$I yqe6H0r0 Marcepraja MnmpoBOAUTCA YCTHLIﬁ Oorpoc B

HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb TUITIOBBIX KOHTPOJIbHBIX 3aI[aHI/II>'II

0NN N bW~

. O0OMit BUJT KHHETUYECKOTO yYpaBHEHUS BosbiimMaHa.

. OyHKIUSA pacnpeeIcHIs.

. YpaBHEHUE aJIBEKIUH.

. JIeBast 4acTh KHHETUYCCKOTO YPABHCHHUSI.

. be3pasMepHbIe BeITMUUHBI U KPUTEPUU MTOT00US

. Hucno KuynceHa u xapakTepHbie pa3Mepbl CHCTEMBI.

. AynmHa cBobomHOTO Mpobera.

. KoHeuHo-pa3HOCTHBIC anmpoKCUMAIIMK OTIepaTopa aaBeKIUH.
9.

I/IHTCFpaJ'ILHLIe (I)OpMLI KHUHCTUYCCKOI'O YPAaBHCHUH.

10. IIpocTpaHCTBEHHO-CKOPOCTHASI CETKA.

11. Pacierienue mo puU3N4ECKUM MPOLECCaM.

12. I'paHnYHBIE YCIOBUS HAa MOBEPXHOCTH TBEPIOTO TENA.

13. FpaHI/I‘lHLIG YCJI0BUS HA MOBCPXHOCTIAX CUMMCTPHUU TCUCHUS.




14. KoHcepBaTUBHBIN MTPOEKIIMOHHBIN METO/I.

15. MuoromepHsbie kKybatypHbie ceTku Kopobosa.

16. MonekynapHbIe TOTEHIIUAIBI.

17. UaTerpan CTOMTKHOBEHUH AJIsi CMECeH T'a30B.

18. JIuckpeTHOe KHHETHYECKOE ypaBHEHHE.

19. Yuérom nocrynaresipHO- BpalaTesIbHOTrO U MOCTYNaTeIbHO-KOIe0aTeIbHOTO epeH0ca SHEPIUu.
20. IIpumepbl MUKPO ¥ HAHO YCTPOMCTB.

21. PenakcanioHHast MOJEIIb.

22. Metonpb! penieHust ypapaenus auddy3uu

23. MeToa OUCKpPETHBIX OpAMHAT JUIsl pELCHNs] ypaBHEHUs IIepeHoca.
24. Meton Monte-Kapio.

25. I'pynmnoBoe npuOIMKEHUE U TPYNIOBbIC KOHCTAHTEI.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1.

1. YpaBHEeHHE aIBEKIIHH.

2. I'pannuHbIe yCIOBUA Ha TOBEPXHOCTH TBEPAOTO TENA.
buner 2.

1. Yucno Kayncena u xapakTepHbIe pa3Mepbl CUCTEMBI.
2. IIpumepsl MUKPO U HAHO YCTPOMCTB.

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS HAa MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oainya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymOBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! IporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIEro o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

DK3aMeH MPOBOJUTCS B yCTHOW (opme 1o Ouseram. B xakjgoMm OuiieTe mpeicTaBIeHO JiBa BOIPOCA.
[lpu mpoBeneHnu sK3aMeHa oOyuaromemycs: npenocrasisercss 30 MHHYT Ha TOArotoBky. Ompoc
00y4aroIIerocst He JIOJDKEH MPEBBIIIATh OTHOTO aCTPOHOMHYECKOI'0 Jaca.



