degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
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kadeapa mpoOiieM HHEPIIMOHHOTO TEPMOSIIEPHOTO CHHTE3a

Kypc: 1
KBaJIMpUKALS: MarucTp

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

HucnunnvHaa "J[narHocTrKa BBICOKOTEMIIEPAaTYypHOU TIa3Mbl" MMEET N0 C M3yuYeHHEeM | NMPUMEHEHUEM
METO/IOB JAMAarHOCTUKM NapaMeTpOB HMHEPLHUAIBHO YACPKMBAEMOW II1a3Mbl M BBICOKOTEMIIEPATYPHOMR
HECTAlMOHAPHOW IUIOTHOM IUIa3Mbl, MOJYy4YaeMOW IPU HArpeBe M CXKAaTHM TEPMOSIECPHBIX MULIEHEH,
00JIydaeMbIX MOLIHBIM Ja3epHBIM H3iIydeHueM. [Ipu 3ToM npeamnonaraercs OCBOCHUE CTYIEHTAMH OCHOBHBIX
METOJIOB U3MEPEHNUS PA3IMYHBIX PEHTTE€HOBCKUX U KOPITYCKYJISIPHBIX IOTOKOB, BO3HUKAIOLIUX NP 00IyUYeHUU
MUIICHEH W O3HAKOMJICHHE CTYIEHTOB C Pa3IMYHONW AWArHOCTHYECKOW armapaTypoi, HpUMEHsSeMOH Ha
MOIIHBIX JIA3E€PHBIX YCTAHOBKAX, B YACTHOCTH Ha ycTaHOBKe «Vckpa-5».

JlatoTcs  OCHOBHbIE  HANpaBIECHUS HUCCIEAOBAaHUM 10  yOpaBsIEMOMY  TEPMOSIIEPHOMY  CUHTE3Y,
XapaKTepUCTHKA TEPMOSAICPHBIX peakLUrii, UX poJib B dHEpreTHKe Oyaymiero. M3naratoTcst ocHOBHBIE CBOICTBa
U JaeTcsl OIpe/eNieHHe IIa3Mbl, BBOAUTCS MOHATHE paauyca (paccTosHus) J[e6aeBCKOro sKpaHUpOBAHUSL.
Uznaratorcst puzndeckue OCHOBBI pabOThl PAa3IMYHBIX TUIOB JIETEKTOPOB PEHTICHOBCKOTO M3JIYUYEHHUS U UX
npumeHeHus. PaccmarpuBatorcs crnocoObl ()OPMHUPOBAHHS PEHTIEHOBCKUX H300paKeHUH M TOCTPOCHUS
cnekTporpadoB JUIsi PEHTIEHOBCKOTO H3JIydeHUs. l3naraloTcsi OCHOBHBIE NPHUHLMIIBI CIEKTPOMETPUN
HUMIIYJIbCHOTO PEHTTEHOBCKOI'O M3JIyYEHMs C IPUMEHEHHEM PAa3IMYHBIX METOIOB CO3/IaHUS CIIEKTPOMETPOB.
PaccmarpuBaroTcss OCHOBHBIE METOABI KOPIYCKYJISAPHOW AMArHOCTUKU IUIa3Mbl, B TOM YHCJE AUArHOCTHKHU
3apsDKEHHBIX YacTHUL M TEPMOSAEPHBIX HEUTPOHOB (M3MEPEHUsT HMHTETrPajlbHOTO HEHTPOHHOIO BBIXOAA U
W3MEPEHUsT MOHHOW TeMIlepaTypsl IO YUIMPEHHIO HEHTPOHHOIO HMITYlIbca Ha 3aJaHHOM PAaCCTOSIHUU
(Bpems-niposieTHast MeTOMKa). V3nararoTcsi IpUHLUIIBI JUATHOCTUKU CKAToTO sIpa TEPMOSICPHON MUIIEHH C
HCIOJIBb30BAaHUEM PEHTICHOBCKOTO M3JIYYCHUS WM 3apsSOKCHHBIX IPOAYKTOB TEPMOSACPHBIX PEAKIIMM.
PaccmarpuBaroTcst 001aCTH IPUMEHUMOCTH METOIOB TUAarHOCTUKH CKATHS.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

YCBOEHHE CTYJECHTAaMH OCHOBHBIX METOAOB TUAarHOCTUKM MAapaMETPOB MHEPLHUAIBHO YAEPKHBaeMOM
IJJa3Mbl U BBICOKOTEMIIEPATYPHOU HECTAlMOHAPHOM IUIOTHOM ILIa3Mbl, ITOJIy4a€MOM IIPU HArpeBe U
CKaTHH TEPMOACPHBIX MUILIECHEH, 00Jy4aeMbIX MOIIHBIM JIA3€PHBIM H3JIy4CHUEM.

33]13‘[]([ JAUCHUIIINHBI

OCBOEHME CTYJIEHTaMU OCHOBHBIX METOAOB U3MEPEHHUS PA3INYHBIX PEHTT€HOBCKUX U KOPIYCKYISPHBIX
[IOTOKOB, BO3HHMKAIOUIMX IpHU OOJYYEHHWH MHUIICHEH M O3HAKOMJICHHE CTYAEHTOB C Ppa3IM4YHOM
JUArHOCTUYECKOM anmaparypoi, NpUMEHSIEMOM Ha MOIIHBIX JIA3EpHBIX YCTAHOBKAaX, B YAaCTHOCTH HA
ycraHoBke «Jckpa-5».

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2 Cniocoben ynpaBisiTh YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTrar
MCCIIeIOBATEIbCKUAM MPOSKTOM Ha BCEX dTanax |IeATeIbHOCTH U TUIAHHPOBATh ITOCIIEI0BATEILHOCTD IIAar0B
ero peajau3anun ISl OCTIDKEHHMs — JaHHOro  pesynsrara.  Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESITENbHOCTH HHTEPECH], 0COOCHHOCTH
VK-3 CriocoOeH OpraHu30BbIBaTh U PyKOBOIUTH |IOBEACHHS M MHEHMs (BKJIIOYAas KPUTHYECKHUE) JIONCH, C
paboTON KOMaH Ibl, BHIPa0aThIBask KOMAHIHYIO |KOTOPHIMM — PabOTaeT/B3aMMOINCHCTBYET, B TOM 4YHCJIE
CTPATEruIo JJIA JOCTUXKEHUS [TOCTABICHHON MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA




3a1a4u VK-3.4 CnocoleH I1ulaHMpOBaTh KOMaHIHYIO paborty,
pacrpeaessTh MOPYYCHUS WICHaM KOMaHIbl, OpPraHNU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUSAMH 110
OIIK-1 Cnocoben hopMynupoBarh eI U HANPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSIMHU T10
3aa4l UCCIIEOBAHUS, BRIOUPATh KPUTEPUU BBIODaHHOH  HANPaBICHHOCTH IOATOTOBKH, 0a30BBIMHU
OLICHKH, BBISBIIATH IPHOPUTETHI PEIICHHS 3a/1a4 |HaBbIKAMU MPOBEJCHUS HAyYHO- MCCIIENOBATEIbCKUX paboT
O MPEIOKEHHOHN TeMe

OIIK-2.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEJCHUS HAyYHOTO MCCIIEIOBAHUS, IPUMEHSITh 3HAHUS B
oOsactTi Mpo(eCCHOHANBHON NESTENbHOCTH HJISl PEICHUs
MOCTaBICHHOM 3amaud, (opMyTUpOBaHUS BBIBOAOB U
OLIEHKHU TIOJTYYE€HHBIX Pe3yIbTaToOB

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIIEIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIOJTHEHHOM
paboThI

[TK-1.1 3naet uzndeckoe onuvcaHue SBICHUA U TPOIECCOB
[1K-1 CiocoGeH K CO31aHMI0 TEOPETUYECKUX U |B 00NIACTH ANE€pHON QM3UKM M TEXHOJIOTHI

MareMaTn4yeckux Mojenei B oonactu siaepaoit  |I1K-1.2 VYmeet co3J1aBaTh TEOPETUYECKUE u
(U3UKY 1 TEXHOJIOTUH MaTeMaTHyecKue MOJENIM B 0o0NacTu siiepHOil (U3MKU U
TEXHOJIOTUHI

[TK-2.1 3HaeT METOABI HCCIENOBAHUS U pacueTa MpoIecCoB,
MPOUCXOASAININX B COBPEMEHHBIX (PU3MUYECKUX YCTAHOBKAX U
YCTPOUCTBAX B OOJIACTH SACPHON (PH3UKU U TEXHOJIOTUN

[1K-2 T'oToB mpumensTh MeTonbl uccnenoBanus ([1K-2.3 Brnageer HaBbIKaMU HCIIOJb30BaHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKeTOB MPHKIAIHBIX
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U IpOrpaMM MpHU NPOEKTUPOBAHUM U pacyeTe YCTPOUCTB MU
yCTpoiicTBax B 001aCTH sIepHOH pU3HKH U 00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
TEXHOJIOTUI MpeMETHOM 0bmacTu

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

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

3HATB!
* OCHOBHBIE OIIPEEICHUSI I11a3Mbl;
* OCHOBHBIE XapaKTEPUCTHKH JIA3EPHOTO N3IIy4YEHHUS;
*  pa3auuus B IPUHIMIAX [IOCTPOEHMS CUCTEM C MAarHUTHBIM yAEp)KaHUEM IIIa3Mbl M CUCTEM Ha
OCHOBE MHEPIHAIBHOTO YEP>KaHHS C UCIIOJIb30BAaHUEM Pa3INYHBIX IpaiiBEPOB;
* KPUTEPHUHU AOCTHXKEHUS SHEPreTUYECKHU BBITOJHONW TEPMOSIEPHON PeaKLu;
* THIIbI IPUMEHSEMBIX IPHEMHUKOB PA3IMYHOTO BHJIA HU3JIy4CHU;
. OCHOBHBIE METOIbl JUArHOCTUKMU IUIa3Mbl, B TOM YHUCJIE: ONTUYECKHE, PEHTICHOBCKUE,
KOPITyCKYJISIPHBIE, HEUTPOHHBIE;
. UMETh MPEACTaBICHHE O MpolOieMax YNpaBiIseMOro TEPMOSIEPHOTO CHHTE3a M OCHOBHBIX
MPUHLMIAX AUATHOCTUKY IJIa3Mbl HA MOIIHBIX JIA3EPHBIX yCTaHOBKAX.
YMETB:
. oOpa0arbIBaTh SKCHEPUMEHTAJIbHBIC [JaHHbIE (IBYMEpHblE HM300paKEHHS, peallbHbIC
OCLIMJUIOTPAMMBI, CHEKTPOTpaMMBbI U T.1.);
* TI0JIb30BAaThCS MPOCTEHIINMH CPENCTBAMU U3MEPEHUI;
* IIPOBOAMTH AHAJIU3 U pacyeT OrpelIHOCTEN IPOBEIEHHBIX U3MEPEHU.
BJIaJIETh:

* METOHOJIOTHEel BHIOOpa aleKBaTHBIX METOMIOB UCCIIEOBAHUS;
* HaBBIKAaMH CaMOCTOSTEIbHOM paboTHI B 1aboparopuu u MHTEpHETE;
* KYJNBTYpOH MOCTAHOBKH U MOAETHPOBAHUS HU3NUECKUX 3a7ad.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 UYro takoe miazma? 1 1 2
> VYipasisgeMblil TEPMOSJAEPHBIA CHHTE3 U 1 1 2
(u3MKa BEICOKHX MJIOTHOCTEN SHEPIUN.
3 JleTeKTOopbl pEHTI€HOBCKOI'O U3JIyUeHUs U ) ) 9
UX MIPUMEHEHHE.
4 dopmupoBaHue PEHTTEHOBCKUX 1 1 )
M300pakeHUH.
5 Cnextporpadsl 111  PEHTI€HOBCKOTO ) ) 5
U3TyYCHHUS.
6 CriektpomeTtpust UMITYJIBCHOTO ) 5 )
PEHITEHOBCKOI'O U3JIyUeHHUsI.
7 KopryckymsipHast TuarHocTuka ria3msl. 1 1 2
8 Hetitponnsle n3mepeHus. 2 2 2
9 JmarHocTtuka c)XaToro Aapa MUILIEHH. 2 2 2
JluarHocTtuka 3apsDKCHHBIX —IIPOLYKTOB
10 |TePMOAIEPHBIX pEeaKuuid. O6mactu 1 1 )
[PUMEHUMOCTU METOIOB JAUAarHOCTHKHU
<pr>.
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

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

Cemectp: 1 (Ocennuii)

1. Yo takoe rurazma?

OmnpeneneHue mIa3Mebl.

Pagunyc (paccrosinue) [lebaeBCKkoro 3KpaHUPOBAHUS.
2. YipaBisieMblil TEPMOSIIEPHBIN CUHTE3 U (DU3KKA BEICOKMX IUIOTHOCTEH SHEPTHH.

YTC ¢ MarHuTHBIM ylep>KaHHEM IUIa3Mbl:

- MunnMansHO HeoOxoauMast TeMIeparypa IIa3Mbl.

- Kpurepuii Jloycona.

WNHepruanbHbI TEpMOSIEPHBIN CUHTES:

- OCHOBHBIE TTOHSTHS.

- Ananor kputepus Jloycona.

- MunumansHas TpeOyemasi SHeprus la3epa AJsl 3aKUTaHusl TBEPAON CIUIOIIHONW MHUILICHH.
- Munienu npsiMmoro o0mydeHHs.

- Munienu HenpsiMoro oonydyeHus (IUIHHAPHYECKAN U chepruuecKuil KOKyX-KOHBEPTED).

3. JJeTeKTOphl pEeHTT€HOBCKOTO U3IYyUYCHHUS U UX IPUMCHEHHUE.
DOTOAMYIBCUOHHBIN AETEKTOP.

CUMHTHJUIALIMOHHBIA JETEKTOP.
[TpuGopsI ¢ 3apsaa0BOI CBA3BIO.



BaxyyMHBIe pEHTI€HOBCKHE JUO/BI.

[TonynpoBOJHUKOBBIE PEHTI€HOBCKUE JUO/BI.

DJIeKTPOHHO-ONITHUECKUE PEHTTCHOBCKUE PErHCTPATOPBI(XpOHOTpad, JIyrna BpeMEeHN).
MukpokaHaJIbHble PETUCTPATOPBHI.

PeHTreHoBCKUI KamopumeTp.

4. ®opMHupOBaHUE PEHTTEHOBCKUX N300pasKeHHH.

Kamepa — o0ckypa (onTuyeckas cxema, yBeJIHUCHHE, IPOCTPAHCTBEHHOE Pa3peIICHHE).
PenTreHoBckre MUKPOCKOIIBL:

- Cxema Kupkmnarpuka — baeza.

- Cxema Bomnbrepa.

- Mcionp30BaHre MHOTOCTIONHBIX HHTEP()EPEHIIMOHHBIX CTPYKTYP.

- Ucnonp30Banue KpUCTAILIOB.

3oHHbIe I1acTUHbI DpeHers.

5. Cnexrporpadsl Ui peHTT€HOBCKOTO M3ITy4YEHHUSL.

Cnekrporpadsl ¢ KPUCTAUINYECKUMHU TUCHEPTUPYIOIIUMH JJIEMEHTAMH:

- Cnekrporpad ¢ IIOCKHM KPUCTAIIIIOM.

- Cnekrporpad ¢ BBITYKIBIM KPHCTAILIOM.

- Cnexrporpad ¢ pokycupoBkoii mo cxeme Moranna.

- Cnekrporpad ¢ KpUCTAIUIOM, H30THYTBIM 110 ChepHIECKOil TOBEPXHOCTH.

6. CriekTpoMeTpusi UMITyJIbCHOI'O PEHTIE€HOBCKOI'O U3JTyUeHHUs.

Merton kpaeBbix GpuibTpoB (K-puisrpos).
Merton ¢punbTpoB Pocca.

Meton dryopecieHTHOTO KOHBEpTepa.
Merton normomatonux ("cepbix") GUIBTPOB.

7. KopryckynspHasi [MarHOCTHKa IU1a3Mbl.

WOHHBIN KOJIIIEKTOP.
TpekoBbI€ JETEKTOPHI.
Macc-cnekrporpad Tomcona.

8. HeliTpoHHBIE N3MEpEHUSI.

N3mepeHust HHTErpaJIbHOTO HEUTPOHHOT'O BBIXOA:
- MeToa npoTOHOB OTHAYM.

- MeTon akTUBaLlMOHHBIX AETEKTOPOB.

- MeTon 3aTsiHyTOH PEruCcTpaLuu.

W3mepeHnss HOHHOM TeMmeparypsl 0 YIIUPEHNIO0 HEMTPOHHOTO UMITY/IbCa Ha 33JaHHOM PacCTOSHUU
(BpeMsi-IpoJIeTHAsI METOJIUKA).

9. I[I/Ial" HOCTHKA CXKATOI'0 s/Apa MUIICHHU.

Perucrpauus nzo0pakeHnii B COOCTBEHHOM U3JIYUYCHUHU SIpa.
N3nydyeHne mpuMeCHBIX Ta30B.

CriekTpoCKOIus JIMHUI PUMECHBIX HOHOB.

PeHTreHoBCcKOE 30HAMPOBAHUE C UCIONB30BAHNEM BHEIIHETO MICTOUYHHKA.

10. JIuarHocTHka 3apsiKEHHBIX NPOAYKTOB TEPMOSIACPHBIX PEaKIUi. Oo6nactu IPUMEHUMOCTH
METOAOB THAarHOCTHUKH <pr>.



CrexTpsl 3apsKEHHBIX UCTHII.

Snpa otnaun.

AKTUBAIMOHHAs TUATHOCTHKA TTapaMeTpoB <pr> u <p delta r>.
Bropuunblie TepMOsiiepHbIE peaKIHH:

- CrieKTpbl BTOPUYHBIX IPOTOHOB U HEUTPOHOB.

- BBIXO/1bI BTOPUYHBIX YACTHII.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. H.I'bacos, }0.A.3axapenkoB, A.A.Pynacos, I'.B.Cxnuzkos, A.C.11lukanoB. /[luaraoctrka mioTHOM
mia3mel. [lon penakuueit H.I'bacoBa. Mocksa, "Hayxka", 1989r.
2. Tabmuup! puzndeckux BennunH. CopaBouyHUK nox penakuuein akagemuka M. K. Kukouna. Mocksa,
Arommsnar, 1976r.
3. A.U. Beperennuxos, B.M. I'op6aués, b.A. IIpenenn. Mertozp! rccie10BaHNs UMITYJIbCHBIX
n3nydeHuid. MockBa, DHeproaromusaar, 1985m

JomnonHurenbHas aureparypa

1. J. Lindl, "Development of the indirect-drive approach to inertial confinement fusion and the target
physics basis for ignition and gain", Phys. Plasmas, 2 (11), 3933, 1995.

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

1. http://lib.mipt.ru/catalogue/ — snexrponHas Oubiaroreka dusrexa.

2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).

3. http://benran.ru —6ubMMOTEKA 1O €CTECTBEHHBIM HaykaMm Poccuiickoii akajJieMuH HayK.

4. http://www.i-exam.ru — euHbIH opTan MHTEpHET-TECTHPOBaHUS B chepe 0OpazoBaHusI.

5. http://ufn.ru/ «Yenexu Gpusndecknx HayK» 0030pbI MO aKTyaIbHBIM (PU3NYECKUM IIpodiIeMam.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Skype, Zoom

Ha neKumMoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsk IEMOHCTPAIIHIO
npe3erTanuii. cnonn3oBanue daiinos (B popmare pdf), cofepramux Bu3yaabHbIH MaTepra JJis
JIEKIMK B BUJIC IPE3EHTALNH, a TaK)Ke PU HEOOXOIUMOCTH CIIEIUATU3UPOBAHHBIX HAYYHBIX
pedepupyembix xkypHanos: poccuiickux (YOH, XKOTO, nucema B XKOTD, dusnka TBepaoro Tena u
np) u annosizeiuHbIX (Physical Review Letetrs, Physical Review A, Physical Review B, Journal of
Chemical Physics, International Journal of Quantum Chemistry u np.), roctynHbix depe3 Internet. s
KOHTPOJISI ¥ KOPPEKLIMH 3HaHUI 00y4alOMUecss MOTYT HCIIOIb30BaTh KOMITBIOTEPHOE TECTHPOBAHNUE, B
TOM YHCJIe Ha TTOpTajie WWW.i-exam.ru

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pesynprare n3ydeHHs AUCHUMIUIMHBI CTYISHT IOJDKCH 3HAaTh OCHOBHBIC TOHSTHS W TOAXOIBI K
JMArHOCTHKE BBICOKOTEMIIEPATypHOH  IUIa3Mbl, 3HaTh OCHOBHBIC MOJICIM W WX HEIOCTaTKd |
JIOCTOMHCTBA, IPUMEHSTH MTOJTy4YCHHbBIC 3HAHUS ISl PEIICHHs Pa3THYHbIX 3a/1a4.

VYenemHoe OcBOeHHME Kypca TpeOyeT HanpshKEHHOHM —CaMOCTOATENFHOM — paboThl  CTyICHTA.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— nmpopaboTKy ydeOHOro marepuana (0 MarephajaM JICKIUA B BHJIE INPE3CHTAIMU), MOATOTOBKY
OTBETOB Ha BOIPOCHL, IPEAHA3HAUYCHHBIX JUII CaMOCTOSATEIBHOTO W3Y4eHHs, J0Ka3aTeiIbCTBO
OTHENBbHBIX YTBEPKICHHI, CBOMCTB;

— peleHue 3a1a4, npeiaraéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— MMOJTOTOBKY K MPAaKTHYECKUM 3aHSATHSM, DK3aMEHY.

CamocrositenbHas padoTa CTyIeHTOB (IIPaKTUYECKOE JIOMAIIHEE 3a1aHUE)

Hcnonp3yst mMarepwan OpUTMHANBHOM CTaThM M3 pedepupyeMOoro >KypHaia Ha AHTIMHCKOM SI3BIKE
BBITNIOJIHUTE TIEPEBOA M Ppa3zo0paThCsl C AMArHOCTUUYECKMMU METOJAMH IMPHUMEHSEMBIMH aBTOPaMH
cratby. Hanmcats pedepar Ha TeMy, ONMCAaHHYIO B CTaThe.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIMNA WA KOHTPOJIS.

[Ipu moAroToBKe K MPaKTHYECKUM 3aHATHSIM HEOOXOAMMO IMOBTOPSATH paHee M3Y4YeHHBIH marepuai. B
Hauaje 3aHsITHs, KaK TpaBWio, npoBoauTcs Koporkwit (10-15 MuHYT) ompoc mo Marepuany
MPOLICAIINX 3aHATUH B YCTHOM WIM NHCbMEHHOH ¢opme. Tak Kak BaKHO HOOUTHCS NOHUMAaHHS
H3y4aeMoro Marepuasa, NpU 3aTpyJHEHUU B BOCHPHUATUM MaTepuasa CTyIAEHTaM pPEKOMEHIyeTcs
o0pamarscs 3a KOHCYJAbTAlUsIMH K MPETo1aBaTelIio.

@OopMBl KOHTPOJISI: TEKYIIMM — KOJUIOKBUYM IO MarepuanaM [E€pBOM IIOJOBUHBI  Kypca,
MPOMEKYTOUHBIA — SK3aMeH (IK3aMEHALMOHHBIA OMIJIET COAEPXKUT 2 TEOpeTHYeCKMX Bompoca u 1
MPAaKTUIECKUI BOIPOC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a

Kypc: 1

kBaTuuKkanus: MarucTp

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

PaszpatGoTunk: H.B. XKunaxkos, a-p ¢pusz.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

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

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESATEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.4 Cnocoben miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh NOpy4eHUsl 4ieHaM KOMaHbl, OpraHW30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHMA

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥l UCCIIEI0BAaHMs1, BRIOMPATh KPUTCPHU
OLICHKH, BBISIBIIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.3 Brnameer cHCTEeMAaTHYECKMUMH 3HAHUSMHU IO
HAIpaBJICHUIO JIESATEIBHOCTH; YIIIyOIICHHBIMUA 3HAHUSMH 110
BBIOpaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MTPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
10 IPEIJIOKEHHON TEME

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

OIIK-2.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIICOBAHMS, IPUMEHSITH 3HAHUS B
obyacti MPoeCCUOHANBHON NEeATENFHOCTH NSl PEIICHUS
MOCTABIICHHON 3amaud, (OpMyTUpOBaHUS BBIBOAOB U
OLICHKU TOJTYYCHHBIX PE3YJIbTaTOB

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHOH
(U3UKH U TEXHOJIOTUI

[MK-1.1 3HaeT ¢pu3nveckoe oNMucaHue SBICHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOIOTHHA

[IK-1.2 Ymeer C03/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJeNId B O0NacTH SIEPHON (GU3WKUA H
TEXHOJIOT U1

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUS
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOM PU3HKH 1
TEXHOJIOTHH

[IK-2.1 3naeT MeToABI HCCIENOBAaHUS U pacyeTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoicTBaxX B 00JIaCTH SIEPHOH (PU3MKH U TEXHOIOTHIA

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJIOTMH W IAKEeTOB MPHUKIAIHBIX
MPOTpaMM TPU MPOSKTUPOBAHUH U PacueTe YCTPOWCTB WU
00beKTOB (YCTaHOBOK, MarepuajoB, MPHOOPOB) B CBOEH
MPEIMETHOM 00JIacTH

[IK-2.4 CnoocobeH caMOCTOSTENBFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIEAOBAHUS CAMOCTOSTENIFHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare u3ydeHuss IUCUMIUIMHBI «J[MarHOCTHMKAa BBICOKOTEMIIEPATYPHOU

JIOJDKEH

3HAThb:

TUIa3Mbl»  00yYaroImuics



* OCHOBHBIE ONPECNICHHS II1a3MBbl;
* OCHOBHbIE XapaKTE€PUCTUKU JIA3€PHOIO U3JIyUCHMUS;
*  pasznuuus B NPUHIMIAX MTOCTPOCHHS CUCTEM C MAarHUTHBIM yAEp)KaHHEM IJIa3Mbl M CUCTEM Ha
OCHOBE MHEPLIMAJIBHOIO YAEpKaHUA C HCII0Ib30BaHUEM Pa3IMUHBIX JpaiiBepoB;
* KPUTEPHHU AOCTHXKEHUS SHEPTeTUYECKU BBITOIHON TEPMOSICPHON PEAKLINU;
* TUIIbI IPUMEHSAEMBIX IPUEMHUKOB PA3INYHOIO BUJIA U3JIy4EHUH];
. OCHOBHBIE METOIBl JUArHOCTUKM IUIa3Mbl, B TOM YHCJIEC: OINTHUYECKHE, PEHTICHOBCKHE,
KOPILYCKYJISIpHbIE, HEUTPOHHBIE;
. HMETh NpeAcTaBlIeHHe O NpolieMax YIpPaBIseMOro TEPMOSIACPHOIO CHHTE3a M OCHOBHBIX
[IPUHLMIAX AUArHOCTUKY IJIa3Mbl HA MOIIHBIX JIA3€PHBIX YCTaHOBKAX.

YMeThb:

. oOpabarbIBaTh JKCHEPUMEHTANLHBIC JaHHbIE (IByMEpHbIE HW300paKCHHS, peallbHbIC
OCLMJIIOTPAMMBI, CIIEKTPOTPAaMMBI U T.11.);
* [I0JI30BAThCS MPOCTEHIIMMU CPEACTBAMU U3MEPEHHI;
* TMPOBOAMTH AHAJIU3 M PACUET IMOTPEIIHOCTEH MPOBEICHHBIX H3MEPEHHIA.
BJIA/IETh:

* METOJOJIOTHEel BIOOpa aJIeKBATHBIX METOJIOB HCCIIE/IOBAHUS;
* HaBBIKAMU CaMOCTOSTEIILHOHN pa0oThI B Taboparopun u HTEpHETE;
* KYJIBTYPOH MOCTAaHOBKH W MOJICTHPOBAaHUS GU3NIESCKUX 3a7a4.

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

IlepeueHb KOHTPOJIBHBIX TEM:!

1 Tema. OnpeneneHue mia3Mbl

2 Tema. NneprmanbHbIi TEpMOSACPHBIN cHTE3. OCHOBHBIE TOHSTHS.
3 Tema. PeHTreHoBcKkast TMarHOCTHKA CKATOTO sIIpa.

4 Tema. O0nacT MPUMEHUMOCTH METO/IOB IMATHOCTHKH <pr>.

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

Ha sx3ameHne cTyneHTty nocraercst OWieT, Tae eMy npeaiaraeTcs:
1) nMCbMEHHO OTBETUTH HA JIBa TEOPETUUECKUX BOMPOCA;

2) pemnTh OJHY 3a1auy;

3) OTBETHUTDH Ha BOIIPOCHI IO TEME Kypca.

TeopeTnueckuii BOIPOC BBIOMpaeTCss M3 HA0Opa KOHTPOJBHBIX TEeM, NPUBEICHHBIX HIXKE. 3ajada
BbIOMpaeTcss M3 CIMCKAa KOHTPOJBHBIX 3a]ad, MPHUBEICHHBIX HIKe. HeKoTopble M3 JOMOTHUTEIbHBIX
(yTouHSIOLTNX) BOMPOCOB MPUBEIEHBI HUXKE.

CIUCOK OTIONTHUTENBHBIX (YTOYHSFOIINX ) BOTIPOCOB:

1. Paguyc (paccrosiaue) JlebaeBCKOTO SKpaHUPOBAHUS

2. NHeprmanbHbIN TepMOSIIEpHBINA cuHTE3. AHanor kpurepus Jloycona

3. Muienu npsMoro ooIydeHus.

4. VI3MepeHust HHTErpajibHOTO HEHTPOHHOTO BBIXO/A: METOJ IIPOTOHOB OTAAYH.
5. [lnarnocTuka 3apsKEeHHBIX ITPOLYKTOB TEPMOSAEPHBIX PEAKLIUIA.

CIucok TeopeTHYECKUX BOIIPOCOB IS IK3aMEHa:

1. OmnpeneneHue mia3Mbl

2. Pagunyc (paccrosinue) JlebaeBCKOro SKpaHUPOBAHUS

3. YTC ¢ marHuTHBIM yaep)kaHHEM I1a3Mbl MUHUMaIBHO HE0OX0AuMas TeMIieparypa Iia3Mbl
4. NnepuumanbHbIi TepMOSIAEpHBINA cuHTE3. OCHOBHBIEC TOHITH

5. NnepruanbHelil TepMosaaepHblil cuaTe3. AHanor kputepus Jloycona

6. MHepumanbHbIN TEPMOSIEPHBIN CHHTE3. MUHUMaNbHAs TpeOyeMasi SHeprHs Jia3zepa Uil 3a)KUTaHHs
TBEpPAOH CIUIOIIHON MUIIEHH

7. MuieHu npsiMoro ooaydeHus.



8. Mumienu HenpsiMOTo 00MyUeHHs! (IMIIMHAPUICCKHN U CepUIeCKHid KOXKYX-KOHBEPTEP)
9. ®0T03MYIIbCUOHHBIN AETEKTOP

10. CUMHTHIUIAIMOHHBINA AETEKTOP

11. ITpuGopsI C 3apsAa0BOH CBA3BIO

12. BakyyMHbI€ pEeHTT€HOBCKHE THOJIBI

13. TlomynpoBOAHUKOBBIE PEHTI€HOBCKHUE JUOIBI

14. DneKTpOHHO-ONTHYECKUE PEHTTEHOBCKHIE PETUCTPATOPhI (XpoHorpad, Tyna BpeMeH!)
15. MuKpoKaHalbHbIE PETHCTPATOPHI

16. PeHTreHOBCKHUI KaJOPUMETD

17. Kamepa — o6ckypa (onTuaeckas cxema, yBelIudeHUe, MPOCTPAHCTBEHHOE pa3pelieHIe)
18. PentrenoBckue MUKpOCKoMbl: cxema Kupkmarpuka — baesa.

19. PenTtrenoBcKkre MUKpPOCKOIIBI: cxema Bomsrepa.

20. PeHTreHOBCKHE MUKPOCKOIIBI: HCIIOIb30BaHNE MHOTOCIOMHBIX HHTEPPEPEHIIMOHHBIX CTPYKTYD.
21. PeHTreHOBCKHE MUKPOCKOTIBI: MCTIOIh30BaHUE KPUCTAIIIIOB

22. 3oHHBIE MIacTUHBI Openes.

23. Cnekrporpadbl ¢ KpUCTAIUIMYECKUMH TUCTIEPTUPYIONIMMHU dJIEMEHTaMU: CIIEKTporpad ¢ MiIOoCKUM
KpPHUCTAJIIOM

24. Cnekrporpadgpl € KpPHUCTAUIMYECKUMH JUCIEPTUPYIOIIMMHU JJIEMEHTaMHu: CHeKTporpad ¢
(doxycupoBkoii o cxeme Moranna

25. Cnexrporpad ¢ KpHCTAIIOM, H30THYTHIM MO CepHUUECKOil TOBEPXHOCTH

26. Cnektporpadsl ¢  JUCICPTUPYIONIMMH  DJIEMEHTaMH Ha  OCHOBE  MHOTOCIIOMHBIX
uHTEp(EPEHLUMOHHBIX 3€pKall.

27. Cnexrporpadsl ¢ OTpaxaloUMMH JUPPAKINOHHBIMU PELIeTKaAMU
28. Cnexrporpadsl ¢ MpOMyCKaOIUMH JUPPAKINOHHBIMH PEILIETKAMH

CIucoK MpakTHYECKUX BOIPOCOB IS DK3aMeHa:
. Meron kpaeBbix ¢uiibTpoB (K-punsrpoB)

. Meton ¢unerpoB Pocca

. Merton ¢gmyopeceHTHOTO KOHBEpTEpa

. Meron nmornomaronux ("ceprix'") puiasTpos

. IOHHBIN KOJUIEKTOP

. TpexoBbIE AETEKTOPHI

. Macc-cnekrporpad Tomcona

0 NN N bW~

. I3mMepeHnst MHTerpaibHOT0 HEMTPOHHOTO BBIXO/IA: METO ITPOTOHOB OTAA4YH, METOJ] AKTUBALIMOHHBIX
JETEKTOPOB.

9. Metox 3araHyTod peructpanuu. V3mMepeHuss MOHHON TemImepaTypsl MO YIIHMPEHHUI0 HEHTPOHHOTO
HUMITYJIbCa Ha 3aJJaHHOM PAcCTOSIHUU (BpeMS-TIPOJIETHAS METOIUKA)

10. PeHTreHoBckas OUarHoCTHKa cCkatoro sjapa. Perucrpaums u3zo0pakeHHMH B COOCTBEHHOM
U3Iy4YeHuH sapa. M3imyueHue npuMecHbIX ra3oB.

11. CnexTpockonusi JUHUM IPUMECHBIX HOHOB. PEHTI€HOBCKOE 30HAMPOBAHUE C MCIIOJIb30BAHUEM
BHEIITHETO NCTOYHUKA

12. lnarHocTuKa 3apsHKCHHBIX MPOAYKTOB TEPMOSACPHBIX peakiuil. CHeKTpbl 3apsHDKEHHBIX YacTHIl.
Snpa otnaun.

13. JlmarHocTHKa 3apsDKEHHBIX HPOIYKTOB TEPMOSAEPHBIX PEaKLUil. AKTHBALMOHHAS IUArHOCTHKA
napaMeTpoB <pr>u <p delta r>

14. Bropuunslie TepMosiiepHblie peakiuy. CreKTpbl BTOPUYHBIX IPOTOHOB 1 HEHTPOHOB

15. Bropuunble TepMOsiiepHbIe peakiy. BbIXoapl BTOpUYHBIX YaCTHIL

16. O6GnacTi MPUMEHUMOCTH METOJOB JUATHOCTUKU <pr>.

[Tpumep sK3aMeHAIMOHHOTO OMITeTa:

bumer 1.

1. NneprmanbHerii TepMmosiepHblii cuHTe3. OCHOBHBIE IOHATHS
2. PEHTreHOBCKHI KAJIOPUMETP

3. Meton ¢unsrpoB Pocca



Kpurepun onennBanus
Onenka ormuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENIbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IMOKazaBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynmpoBKax 0a30BBIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oaluia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oanm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUpPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOMUTCS B yCTHOW QopMe Mo Owieram. B kaxjgom OwiieTe mNpencTaBIeHO JBa
TEOPETUYECKUX BOMPOCA U OJHMH MPAKTUYECKHH BOIPOC 1Mo TeMe Kypca. [Ipu mpoBeneHnn sx3ameHa
oOydJaromemycst npenoctasisiercss 30 MUHYT Ha moArotoBky. Ompoc oOydaromierocs He IOJKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



