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)

10 TUCHHILJIMHE: JlazepHas TexHuKa
110 HANPABJICHUIO: SnepHble pU3MKa U TEXHOJIOTHH
NpopuJIb NOArOTOBKHU: SAnepnas puznka, YTC n KoMIbloTepHbIe METOBI B (prznke

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa mpoOiieM HHEPIIMOHHOTO TEPMOSIIEPHOTO CHHTE3a

Kypc: 1
KBaJIMpUKALS: MarucTp

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

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

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: b.A. BrickybOeHko, kaH/. pu3.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl npolieM HHEPLHOHHOTO TepMosiiepHoro cuntesa 04.04.2022



AHHOTANMA

Huctumuinaa  "JlazepHast TexHHMKA" 3HAaKOMHT C OCHOBHBIMM THIIAMH TPOMBIIUIEHHBIX JIa3€pOB,
JOCTUTHYTBIMH Ha CETOIHSIIHUK JI€Hb, BBIXOJHBIMH XapaKTEPHUCTUKAMH H3JIYYEHHUS, M OCHOBHBIMH

HalpaBJICHUAMU TPAKTUYCCKOIO0 IMPUMCEHCHUSA

JIA3€pHOM TEXHUKU B HayKe, TEXHHUKE, IPOMBIIIJICHHOM

Mpou3BOACTBE. boinblioe BHUMaHuE yheleHO OOIMIMM BOMPOCAM B3aMMOICHCTBHSA JIa3€pHOTO H3IyYEHHUS C
BEIIECTBOM M OCHOBHBIM 3((eKTaM 3Toro B3aumozaencTusa. O01acTH NpaKTUYECKOTO PUMEHEHHUS J1a3epoB
paccMaTpuBarOTCA B CBA3M C YHHKAJIbHBIMH CBOMCTBAMH JIA3€PHOTO M3IYYEHUS M JTOCTUTHYTBIM YPOBHEM
BBIXOZHBIX IIapaMETPOB JIa3€PHBIX UCTOUHUKOB. M3105keH1Ee MaTepualla, Kak IpaBuilo, BeAETCA Ha IOCTATOYHO
MpPOCTOM YpOBHE ©0€3 HCIOJIb30BaHUSl CIOKHOW Mmaremarukd. Ocoboe BHUMaHuEe oOpamaercs Ha
OOIENPUHATHIC B JIa3€pPHON TEXHUKE EIMHUIBI M3MEPEHUH M MapaMeTphl, UX Pa3MEpHOCTH U YHCIICHHbIC

3HAYCHHS.
1. leau u 3apa4u

eap AUCUMNIMHBI

— O3BHAKOMJICHUEC CTYACHTOB C OCHOBHBIMHA TUIIAMU IIPOMBIIIICHHBIX JIA3CPOB;

— OCBOCHHUC CTyACHTAMH (1)I/I3I/IKI/I pa6OTBI MOIITHOI'O I\/’IO,I[HOFO (1)OTOI[I/ICOL[I/IaI_H/IOHHOFO Jia3epa U Apyrux

MOIIHBIX JIA3€POB.

3agauu AU CHUIIHHBI

— ¢opmupoBaHre 0a30BBIX 3HAHWH B 001acTH (U3MKH JIA3€POB, XapaKTEPUCTUK HMX BBIXOIHOTO

HU3JTy4YCHUA,

— 3HAKOMCTBO C OCHOBHLIMHU HAIPABJICHUAMU HPAKTUYCCKOIO IMPUMCHCHUA na3epH0171 TCXHHUKU B
HayKe, TCXHUKE, MTPOMBIIIJICHHOM ITPOU3BOCTBE,

— M3y4YeHHE OOILIMX BOIPOCOB B3aMMOJCHCTBHS JIa3€PHOTO M3IIyUCHHUS C BEIIECTBOM.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.1 Ananuzupyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

YK-3 CriocobGeH opraHn30BbIBaTh H PYKOBOJTUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATeTuIo JUI JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOMIACHH U KOH(IMKTOB

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOM u
poeCCUOHANTBHON JeATENbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 CnocobeHn npeaBuieTh pe3yibTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH 1utlaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpenessiTh MOpy4YEeHUsl YieHaM KOMaHJbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJCH 1 MHEHHUI

[TK-1.1 3naeT ¢puzndeckoe onurcaHue SBICHHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOIOTHIA




[MK-1 CriocobeH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuX Mojieliell B 001acTu siAepHOI
(DUBKKH U TEXHOJIOTUH

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

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

[1IK-2 T'0TOB pUMEHSATh 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 (PU3NYECKHX yCTAaHOBKAX M
yCTpoicTBaxX B 00IaCTH SIEPHOHN (PU3MKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (PHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH SiAEpHOM (QHU3UKH U
TEXHOJIOTUHI

[1K-2.3 Brnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHKIAIHBIX
MpOrpaMM INPH MPOEKTUPOBAHUHU U PaCUeTe yCTPOIMCTB MIN
00bEKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

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

I1K-3 Cnoco0OeH 00bEKTUBHO OLIEHUTH
npearaeMoe pelieHrue WK MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TIOJITOTOBUTH IKCIIEPTHOE 3AKIIFOUCHHE

[IK-3.1 3HaeT coBpeMEHHBI YpOBEHb Pa3BUTHS HAayKH U
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

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

3HATb.

— 00 OCHOBHBIX HANpaBICHHUAX MPAKTUYECKOTO IPUMEHEHUs JIa3epoB B Hayke,

MMPOMBIIIJICHHOM ITPOU3BOJACTBC;

TEXHHUKE,

— MMeThb MPEACTaBICHHE O COBPEMEHHOM COCTOSHMM B pa3pabOTKe Ja3epHbIX HCTOYHUKOB H
JOCTUTHYTBHIMH Ha CETOAHSIIHUMN JE€Hb BHIXOAHBIMH XapaKTePUCTHKAMH.

YMETB:

— HaXOAUTb NOAXOAbI PCHICHUS PA3JIMYHBIX 3a/da4, BCTPCUAOIIUXCS B BKCHepHMeHTaHLHOﬁ MPAaKTUKE, C

TIOMOIIIBIO JTA3E€PHBIX UCTOYHUKOB.
BJIAJIETD:

Ooo0oooooo

HCCIeIOBaHUM.

METO/I0JIOTHEN BBIOOPA aIeKBATHBIX METOZ0B UCCIICIOBAHMS;

HABBIKAMH CaMOCTOSTENBHOM paboThl B 1aboparopuu u UHTepHeTE;

KyJBTYpOW IOCTAaHOBKH M MOJEIINPOBaHUS (PU3MUECKUX 3a]1ay;

OCHOBHBIMH HaBBIKAMU TIPEJICTABICHUS CBOMX PE3YJbTaTOB HA CEMUHApax, KOH(QEPCHIIUsX;
HABBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMaLH, BKIIIOUas padoTy ¢ HAyYHOH JINTepaTypoii;
OCHOBHBIMHU HaBbIKAMU HAIMCAHUS HAYYHBIX CTAaTeH;

MaTeMaTHYeCKUM MOJEIMPOBaHUEM (PU3HMUECKUX 3a/1a4;

MIPaKTUKOW MCCIIEIOBAHMS U PEIICHUS TEOPETUIECKUX U MPUKIIAJAHBIX 3a/1a4;

METO/IaMH aHaju3a U NPUMEHEHUS JIA3ePHON TEXHUKH AJISl PEIICHUS] KOHKPETHBIX 3a[a4 Hay4YHbBIX

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

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

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsl




CBolicTBa JT1a3epHOTO U3ITYUYESHHUS. 1 1
OCHOBHBIE  THIIBI JnaszepoB Ui | 1
MPAaKTUYECKUX TPUMEHEHHH.
BsaumopneiicTBre 1a3epHOro U3MyUYeHHs C ) 5 )
BELIECTBOM.
Jlazeppl B cucrtemax _ AUCTAHIHOHHOTO ) ) )
KOHTPOJISI OKPY’KAIOLICH CPEbl.
Jlazeppr B cucTemMax — HM3MEpEHHUs
pa3MepoB, JIMHEHHBIX TMEpPEeMEeIIeHUH, 2 2 2
ONITUYECKOTO KaUeCTBa PA3IMYHBIX CPE.
[Ipumenenue nazepoB B MeIUIIMHE. 2 2 2
[Mpumenenue nazepoB it 00pabOTKU ) ’ 2
MaTepHaoB.
Jlazepsl B BOGHHOM Jgee. 2 2
OCHOBHBIE TEHIACHIMHA  COBPEMEHHOIO
pa3BUTHS Jla3epHOM TEXHUKH U ee 1 1
MPAKTUYECKOTO IPUMEHEHHS.
Nroro gacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. CBoiicTBa J1a3epHOTO U3ITYUYEHHS.

Beenenue B npeamer.

HcTtopuueckas cripaBka. DTallbl pa3BUTHS Ja3€pHbIX UCTOYHUKOB CBETA.
CaoiicTBa J1a3epHOIr0 U3JIy4EHUsI.

MOHOXPOMaTUYHOCTb, PACXOAUMOCTb, KOTE€PEHTHOCTb u3iIyueHHs. DOKyCHpOBKa JIa3epHOIO
n3nydenus. Kiaccudukanms 3aad, pemaeMbix ¢ UCTIOIb30BAaHHEM JIa3€PHBIX HCTOYHHUKOB.

2. OCHOBHEIE THIIBI JIa3CpOB I MMPAKTUICCKUX HpHMCHCHHﬁ.

dusnznueckre 0CHOBHI padoThl Jazepa. OOIMe IPUHIUIIBI TOCTPOSHUS JIa3€PHBIX HCTOUHUKOB.
Krnaccudukanus 1 0CHOBHbIE XapaKTEPUCTHKH JIA3€POB.
OcHOBHBIE THIIBI JIa3epOB, pazpadarsiBacMbix B UJIDU.

3. B3aPIMOI[€I>iCTBPIe JIA3CPHOI'0 U3JTy4YCHUA C BCHICCTBOM.

BSaHMOHeﬁCTBHe JIA3CPHOI0 U3JIYUCHUS C OHOJIOTHYECKUMHU 00BCKTAMHU.

OcHoBHBIE A(PQEKTHl B3aHMMOJCUCTBHS Ja3epHOI0 HM3IYYCHUS C OpraHaMH 3pEHHS M KOXKHBIM
okpoBoM. TexHrKka 0€301acHOCTH IpHU paboTe ¢ J1a3epamMu.

ITpoxorkeHue 1a3epHOro U3IIy4eHUs Yepe3 aTMocdepy U APYrue Cpesibl.
OcHoBHbIE (HaKTOpPHI B3aMMOJCWUCTBHS, NMPHUBOIAIINE K OCIAONCHHIO JIA3€PHOTO H3IY4EHHUS IIpH

MPOXOXKIIEHUH €r0 B aTMOC(EepHOM BO3IyXe, B BOAHOI cpene.

4. J'Ia3epbl B CUCTCMaX JUCTAHIITMOHHOTO KOHTPOJIA 0pr>1<a}01ueﬁ Cpcabl.

MCTOI[LI AUCTAHIIUOHHOI'O KOHTPOJIA OKPY)KaIOH_Ief/'I Cpcabl, OCHOBAHHBIC HA IMOMNIOIICHUHN JIA3CPHOI'O
H3JIy4YCHUA.



OcHOBHBIE ~ CXEMBbl  JUCTAaHLUMOHHOTO  30HAMpoBaHusA. JlumapHoe  ypaBHeHue. Merox
middepenmansHoro noromenus. OnpeneneHne yTeueK MPUPOTHOrO0 Tra3a M3 MarucTpaibHBIX
ra3onpoBOJOB.

MeTonpl IUCTAaHIMOHHOTO KOHTPOJII OKPYKamolled cpeabl, OCHOBAaHHbIE HAa KOMOMHALMOHHOM
paccessHun U (uroopecueHy. OnpeaeneHne 3arpsa3HeHNs IOBEPXHOCTH BOJ HEPTENPOIYKTaMH.

5. Jlazepbl B cucTeMax M3MEPEHMS Pa3sMEPOB, JIMHEWHBIX IEPEMELICHUM, ONTHYECKOIO KayecTBa
Pa3IUYHBIX CpPEN.

UnTepdepomerpsl ¢ na3epHbIMH HMCTOYHHKaMU wu3lydeHus. HHTepdepomerpuueckue MeTOAbI
A3MEPEHUS NIEPEMELIEHUI U OIITUYECKUX HEOAHOPOIHOCTEN.

JlazepHble qudpaKIMOHHBIE U3MEPUTEITN Pa3MEpOB.

JlMcTaHIIMOHHOE U3MEPEHUE CKOPOCTEN ITOTOKOB KUIKOCTH, ra3a. OCHOBHbBIE U3MEPUTEIbHBIE CXEMbI
U IPOLEAYPBI UBMEPEHUI.

6. IlpumeHeHue na3epoB B MEIULIUHE.

HuskonnTeHCHBHAS Jla3CpHaA TCparus.

CriekTpanbHBl AMaNa3o0H W WHTCHCUBHOCTH Ja3epHOro usnydeHus. (OCHOBHBIE MEXaHU3MBI
BO3JICHCTBUS JIa3€pHOT0 N3ITy4YEHHsI Ha OMOJIOTHYECKUE OOBEKTHI.

CurnoBas nazepHasi Tepanusi.

W3meneHne (GU3NYECKOrO0 COCTOSHUS OWOTKAaHW TIPU  BO3JICMCTBHM JIA3€PHOTO  M3JTYYCHHUSI.
Tepmotepanus onyxomnei. TepMoruiacTUKa XpsILIEBbIX TKAHEH.

Jlazepnas xupyprus.

OCHOBHBIC TMapaMeTPbl  JIA3€PHBIX HCTOYHUKOB, HEOOXOMMMBIC I PACCEUCHUS U YIAICHUS
OHMOTKaHMU.

7. llpumeHenwue a3epoB s 00pabOTKH MaTepHaoB.

8. JIazepbl B BOGHHOM JIETIE.

JlazepHble LeneyKas3areny U JaibHOMEphl. Jla3zepHble JIOKaTOPBbI.
Jlazeps! B ycTpoicTBax (DyHKIIMOHAIBLHOTO MOAABIECHHS ONTHKO-ICKTPOHHBIX CHCTEM.
Jlazeps! [1st CHITOBOTO BO3/IEHCTBYSI HA OOBEKTHI BOCHHOM TEXHUKH.

9. OcHOBHblE TEHIECHLUU COBPEMEHHOIO PpAa3BUTHUS JIa3€pHOM TEXHUKU U €€ IPAKTUYECKOro
MIPUMEHEHUS.

Jlazepsl ¢ AMOHON HAKAYKOM.
CucreMbl Ha OCHOBE HEITMHEHHOTO MPeo0pa30BaHUs YaCTOTHI Ja3€PHOTO U3TyUCHUS.
OCHOBHBIC COBPEMEHHBIE HAMPABJICHHSI IPUMEHEHUS MOIIHBIX JIa3€POB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jlx. Penu. IIpoMelnieHHoe MpuMeHeHHe na3zepos. M., «Mup»,1981
2. VY. JIptonu. JlazepHasi TEXHOJIOTUS U aHAIHU3 MarepuanoB. M., «Mup»,1986
3. K.M. Kpsunos, B.T. Ilpokonenko, A.C. Mutpodanos. [IpumeHenne na3epoB B MaIIMHOCTPOCHUH U
npubopoctpoenuu. J1., « MammHocTpoenue», 1978



JomnonHurensHas aureparypa
1. 3.J1. Xunkmu( pen) JlazepHsiit kKOHTposb atMochepbl. M., «Mupy», 1979
2. b. A. Anekcees u np. JIazepsl u coBpeMeHHOE TpUOOpocTpoeHne. MarepHrabl MIKOJIbl —CEMUHApa
—BbicTaBku, C-IlerepOypr, 1991
3. I'T. I'yp3ansn, B.I. JImurpues, JI.H. Hukorocsa. CripaBounuk. HennneiHo-onTnyeckue
Kkpuctasuibl. CBOMCTBA U MPUMEHEHNE B KBAHTOBOM 3JeKTpoHuke. M., «Paano u cBsa3b» 1991
4. 10.B. Adanacoes u ap. Mexxnynapoassiii hopym «CoBpeMeHHbIE MOIIHBIE JIa3ePhl U HX
npumeHeHune» Kpanrosas anekrponuka, 30, Ne5, 462-470,(2000)
5. B.II. MunaeB «JlazepHsle annapaTsl AJ11 XUPYprUd U CUIIOBOM TEPAITMK HAa OCHOBE MOIIIHBIX
MOYTIPOBOTHMUKOBBIX M BOJIOKOHHBIX J1a3epoB». KBaHToBast anekrponuka, 35, Nell, 976-983,(2005).

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/ — snexrpoHHast Oubianoreka Pusrexa.

2. http://www.edu.ru — penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

4. http://www.i-exam.ru — eauHsblii noptan MHTEpHET-TECTHPOBaHUS B cpepe 0OpazoBaHusl.

5. http://ufn.ru/ «Ycnexu ¢pu3zndeckux HayK» 0030pHI M0 aKTyaIbHBIM (PU3NUYECKUM IpodieMam.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom

Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHbBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
npeseHTaunii. Mcnons3oBanue Qaiinos (B popmare pdf), cogepramux Bu3yaabHbIN MaTepral s
JeKIMH B BUJIE MPE3EHTALUi, a TaKXkKe IPU HEOOXOIUMOCTH CIIELHATN3NPOBAHHBIX HAYYHBIX
pedepupyembix xypHanoB: poccuiickux (YOH, XKOT®, nucema B dKOTO, Dusnka TBep0TO TENA U
np) u anmnosi3eraHbIX (Physical Review Letetrs, Physical Review A, Physical Review B, Journal of
Chemical Physics, International Journal of Quantum Chemistry u np.), noctynnsix uepe3 Internet. s
KOHTPOJISI U KOPPEKLNH 3HaHUH 00ydaromuecs: MOTYT MCIIOIb30BaTh KOMITBIOTEPHOE TECTUPOBAHUE, B
TOM YHCJI€ Ha TIOpTaje WWW.i-eXam.ru.

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

CTyIeHT, M3y4YalolMi AMCHHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBJIAJCTh OOIIUM IOHSATHUIHBIM
anmnaparoM, a ¢ APyrod CTOPOHBI, JOJKEH HAYYUThCS IIPUMEHSATh TEOPETUUECKHE 3HAHKS Ha IIPAKTHKE.
B pesynprare n3ydeHHs IUCUUIUIMHBI CTYISHT OJDKSH 3HAaTh OCHOBHBIC TOHSTHS W TOAXOIBI K
Ja3epHON TEXHUKE, 3HATh OCHOBHBIC MOJEIM M WX HEJOCTaTKH W JIOCTOMHCTBA, HPUMEHSTH
TIOJTy9EHHbIC 3HAHHS ISl PEIICHUS Pa3InYHBIX 3a/1a4.

VYenemHoe  OcBOeHHME Kypca TpeOyeT HampsHKEHHOW  CaMOCTOSTENBbHOW — pabOThl  CTy/IEHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— mpopaboTKy y4eOHOro Mmarepuana (10 MarepuaiaM JeKIHH B BHJIEC IMPE3CHTAIMH), MOATOTOBKY
OTBETOB Ha BOIPOCHI, MPEAHA3HAUYCHHBIX JUII CaMOCTOATEIBHOTO HW3YYEHHs, J0Ka3aTeiIbCTBO
OTHENBHBIX YTBEPKICHHI, CBOMCTB;

— peleHue 3a1a4, IpearaéMbIX CTYJICHTaM Ha JICKIUAX U TPAKTUICCKUX 3aHATHSIX,

— MOJTOTOBKY K MPAKTHYECKUM 3aHATHAM, 3a9€TY U DK3aMEHY.

PYKOBO):[CTBO U KOHTpPOJb 3a CaMOCTOSTCIIbHOU pa60T0171 CTyACHTa OCYUICCTBIISCTCA B (bOpMG
WHAWBUYAaJIbHBIX KOHCYJ]LTaI_II/Iﬁ HJIN KOHTPOJIA.

ITpu moxroroBke K MPaKTUYECKUM 3aHATUSAM HEOOXOAMMO MOBTOPSTH paHee M3ydeHHBIH MaTtepuai. B
Hayaje 3aHiITHA, KaK MpaBHJIO, MpoBoguTcs KopoTkui (10-15 MuHYT) ompoc mo marepuainy
MPONIC/IINX 3aHATUH B YCTHOH WM MHCbMEHHOW ¢opme. Tak Kak BaXHO JOOWTHCS MOHUMAHHS
M3y4aeMOro Marepuana, IpH 3aTpyIHEHHH B BOCHPHUATHM MaTepHaja CTYyJEHTaM pPEKOMEHIYETCS
o0palnarscs 3a KOHCYJIBTAIMSAMU K ITPETIOaBaTeio.



[IpomexyTOuHBI KOHTPOJIb 3HAHUN HMPOBOAMTCS B BHJIE 3a4€Ta, HA KOTOPOM CTYIEHTY HpeAsiaraercs
[IUCBMEHHO OTBETUTb HA TEOPETHUYECKUN BOIIPOC, PELIUTHh OJHY 3aJadyy U OTBETUTb Ha BOIPOCHI IO
TeMe Kypca.



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 aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: Bb.A. BrickyOeHKo, KaH[. pu3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

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

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-3 CriocoGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHabI, BEIpadaTeIBasi KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKEHUS ITOCTABICHHOMN
3a1auu

VYK-3.1 Opranmuzyer U KOOPAWMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIIMaJIbHOH u
poeCCUOHANBHON JeATEIbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 CnocobeH npeaBuieTb pe3yiabTaTsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH T1ulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpeaessTh MOpy4YCHUs] YieHaM KOMaHJIbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

[MK-1 Crioco0eH K cO31aHUI0 TEOPETHIECKUX U
MaTeMaTH4ecKuX Mojieliell B 001acTu siIepHOI
(DUBKKH U TEXHOJIOTUH

[TK-1.1 3naet ¢puzudeckoe onuvcaHue SBICHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOIOTHIA

K-1.2 Ymeer co37aBaTh TEOpEeTUYEeCKUe u
MaTeMaTH4ecKue MOJENIM B OONACTH SACPHOM (H3MKH U
TEXHOJIOTUHI

[IK-1.3 Bnageer HaBblkKamMu palOOTBI C COBPEMEHHBIMHU
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

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

[IK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MPoIEeCcCOB,
MPOHUCXOASIINX B COBPEMEHHBIX (PU3NYECKHX yCTAaHOBKAX M
yCTpoicTBaxX B 00IaCTH SJIEPHOM (PU3UKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M IPOBOIUTH HCCIETOBAHUS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (PHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBax B 00JacTH siAepHOM (QU3UKH U
TEXHOJIOTUHI

[1K-2.3 Brnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHKIAIHBIX
MpOrpaMM INPH MPOEKTUPOBAHUHU U PACUeTe yCTPOIMCTB MU
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeIMETHOM 0bmacTu

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

I1K-3 CnocobOeH 00bEKTUBHO OLIEHUTH
npearaeMoe pelieHNue WK MPOEKT 110
OTHOIICHHIO K COBPEMECHHOMY MHUPOBOMY
YPOBHIO, TOJITOTOBUTH IKCIIEPTHOE 3AKIIFOUCHHE

[IK-3.1 3HaeT coBpeMEHHBI YpOBEHb Pa3BUTHS HAayKH U
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCHUIUIMHEL «JIazepHast TeXHUKa» 00yJaromuiicst JOKEeH:




3HATh:
— 00 OCHOBHBIX HANpaBICHHUAX IPAKTHUYECKOTO IPUMEHEHHUS J1a3epoB B HAayKe, TEXHUKE,
MIPOMBIIIJIEHHOM IIPOU3BOCTBE;
— MMeThb MPEACTaBICHHE O COBPEMEHHOM COCTOSHMM B pa3pabOTKe Ja3epHbIX HCTOYHUKOB U
JOCTUTHYTBHIMH Ha CETOAHSIIHUMN JE€Hb BHIXOAHBIMH XapaKTEePUCTHKAMH.

yMeTh:
— HaXOJUTh MOJAXO/bI PELICHMS pa3INYHBIX 3a]a4, BCTPEYAOIINXCS B OKCIIEPUMEHTAIBHON NIPAKTHKE, C
[IOMOILBIO JIa3€PHBIX UCTOYHUKOB.

BJIaJeTh:

O

METOJI0JIOTHEN BHIOOpA aJIeKBaTHBIX METO/IOB HUCCIICIOBAHNS;

HaBBIKAMH CaMOCTOSTENIBHOM paboThl B 1aboparopuu u UHTepHeTE;

KYJIETYpPOU MTOCTAHOBKH M MOZCINPOBAaHUS (DU3UIECKUX 33134,

OCHOBHBIMH HaBBIKAMU TPEJICTABICHUS CBOMX PE3YJbTaTOB HA CEMUHAapax, KOH(QEPCHIIUsX;
HaBBIKaMHU OCBOCHHsI O0JIBIITIOTO 00heMa HH(OPMAIIHH, BKIIFOUYasi padoTy ¢ HayYHOU JUTEPaTypoOu;
OCHOBHBIMHU HaBbIKAMU HAIMCAHUS HAYYHBIX CTAaTeH;

MaTeMaTHYeCKUM MOJICTUPOBaHUEM (U3HUSCKUX 3a]1ad;

MIPaKTUKOW MCCIIEIOBAHMS U PEIICHU TEOPETUIECKUX U MPUKIIAJAHBIX 3a/1a4;

METOIAMU aHAJIN3a U IPUMEHEHUS JIA3€pPHON TEXHUKHU ISl PELICHUS KOHKPETHBIX 3a7a4 Hay4YHBIX
HCCIICIOBAHMH.

Ooooooooo

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

IlepeueHb KOHTPOJIBHBIX TEM:!

1. BzaumoneicTBuIE J1a3epHOTO U3IYUYCHHSI C BEIIECTBOM.

2. JIazepsl B cuCTEMaX JUCTaHLMOHHOIO KOHTPOJIS OKpY’Karollel cpeabl.
3. IlpumeHeHue J1a3epoB B MEAULIHE.

4. Jlazepbl B BOGHHOM JIeJIE.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

@DopMBI KOHTPOJIS: POMEKYTOUHBIN — 3aIIUTa pedepara, 3aueT, UTOTOBBIH — dK3aMeH

Ha sx3amene cTyneHTy nocraercst OWieT, Tae eMy Ipeaiaraercs
1) nMCbMEHHO OTBETUTH HA TEOPETUUECKHI BOIPOC,

2) pewmnTh OOHY 3aJady U

3) OTBETHUTDH Ha BOIIPOCHI IO TEME Kypca.

TeopeTtnueckuii BoIpoc BbIOMpaeTcss M3 HaOopa KOHTPOJIBHBIX TEM, NPHUBEAEHHBIX HIDKE. 3anada
BbIOMpaeTcs M3 CIHMCKAa KOHTPOJIBHBIX 33/ad4, NPUBEACHHBIX HIKE. HeKkoTopble M3 JOMOTHUTEIbHBIX
(YyTouHSIOLTNX) BOIPOCOB MPUBEIEHBI HUXKE.

Bomnpocs! k 3k3aMeHy:

1. OcHOBHblE TUIIBI U BBIXOAHBIE XApPAaKTEPUCTUKU M3JIyYEHUs JIA3€pOB Ul  IIPOMBIIIICHHON
00paboTKU MaTrepuasos.

2. OCHOBHBIE CXEMBI JIA3EPHOTO JAUCTAHIMOHHOTO 30HAMpPOBaHUS arMocepbl. JIngapHoe ypaBHEHHE.
Merton nuddepeHIInanbHOTO MOTIOMCHHS.

3. MeTtoq KOMOWHAIIMOHHOTO paccesTHUs M HaBeJIGHHOW (DIIFOOPOCIIEHIINH B CUCTEMAaX JIUCTAHIIMOHHOTO
30HJIUPOBAHUS OKPYKAIOIIEH Cpe/ibl.

4. CrieKTpaJIbHBIN AMANa30H U3YUYSHHS U BBIXOJHBIC XapaKTEPUCTUKU HPOMBIIIICHHBIX JIA3€POB.
5. UatepdepoMeTpsl ¢ Ta3epHBIMA UCTOUHUKAMH CBETA.

6.JlazepHbie AUdpaKIMOHHBIC U3MEPUTENH PA3MEPOB

7.CBepiieHue, CBapKa, pe3Ka v HOBEPXHOCTHOE YIPOUYHEHHE MaTepHasoB.

8.0cHOBHBIE (PM3NYECKHUE TPOLECCH U TEXHOJIIOTHYECKHE CXEMBI JIa3epHONH 00padOTKU MaTeprasos.
9.0cHOBHBIE COBpEMEHHbBIC HAMIPABICHHUS TPUMEHEHHSI MOIIIHBIX JIA3€POB.

10..Knaccudukauns 3agad, pemaeMbpIx ¢ UCTIOIb30BaHUEM JIa3ePHBIX HCTOYHUKOB.



11.0cHoBHBIE (DaKTOPHI B3aMMOJCHCTBUS, MPUBOISIIINE K OCIAOJICHUIO JIA3EPHOTO M3IyYeHHS IpU
MPOXOXKIIEHUH €r0 B aTMOC(EepHOM BO3yXe, B BOAHOI cpene.

12.CucteMbl Ha OCHOBE HEJIMHEHHOTO Ipeo0pa30BaHysl YaCTOTHI JJA3€PHOTO U3ITYUCHHUS.
13. BzaumopelcTBUE Ja3€PHOTO U3IYUYEHHS C OMOJIOTHYECKUMHU OObEKTaMU.
14. JIa3epHas Tepanus U XUPYPIHsl.

15. OcHoBHbIE 3((PEKTH B3aMMOJCHCTBHS JTa3epHOTO H3IYYEHHs] C OpraHaMU 3pEHUS M KOXKHBIM
okpoBoM. TexHrka 0€30MacHOCTH IpH paboTe ¢ J1a3epamMu.

16. JIazepbl B BOGHHOM [ieJI€.

[IepeueHb KOHTPONBHBIX 3aIAHUI.

1. Yuer pacxonIuMOCTH JIa3epHOIO U3JIyUeHUs.

OueHka nomommeHus Ja3epHoro u3nydeHus B armochepe B K nuanasone.
OCHOBHBIE COOTHOUICHUS [UISl JIA3E€PHBIX HHTEP(PEPOMETPOB.

Oxna npo3paunoctu arMocdeps! B Bunumom 1 UK nuamasone.

kv

Pacuer npenenbHO NOMyCTUMBIX YPOBHEH BO3/IEHCTBYSI JJa3€pPHOIO U3/IyUECHUS Ha IVIa3a U KOXY.

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1.

1. OcHOBHBIE THUIIBI U BBIXOJHBIE XAPAKTEPUCTUKM H3IY4YEHUS JIA3€pOB Ul  [POMBIIUICHHON
00paboTKK Marepuasos.

2. Pacuer OpeaAcibHO JOITYCTUMBIX ypOBHeﬁ BOSHeﬁCTBHH JIA3CPHOI'0 U3JIYUCHUS HaA IJ1a3a U KOXY..

buier 2.

1. Mertoq kOMOWHAIIMOHHOTO pAacCesHUS W HABENCHHOW (DIIOOPOCIEHIIMM B  CHCTEMax
JTUCTAHIIMOHHOTO 30HIMPOBAHUA OKPYKAIOIIeH cpebl.

2. OCHOBHBIEC COOTHOIIICHUS JUTSI Ta3EPHBIX HHTEPPEPOMETPOB.

buner 3.
1. OcHoBHBIE PU3NUECKHE MTPOIECCH] M TEXHOJIOTHYECKHE CXEMBI JIA3ePHOH 00paObOTKU MaTepHaIOB.
2. OreHKa NOTTIONICHHUS JIa3epHOTo n3mydeHus B atmocdepe B UK nuamazone.

buner 4.
1. CucreMbl Ha OCHOBE HEJIMHEWHOTO NMPEe0Opa30BaHUs YaCTOTHI JIA3EPHOTO U3ITyUCHHUS.
2. Oxna npo3pauHocTy arMocdepsl B BuaumoM u UK auamnazone.

buner 5.
1. Jlazepbl B BOGHHOM JIETIE.
2. YueT pacXOAUMOCTH JIa3€pHOTO U3Iy4EHUs.

[TepeueHb OMONHUTENBHBIX (YTOUHSIOMINX ) BOIPOCOB JUIS CIAuH SK3aMeHa!
1. JlunapHOoe ypaBHEHHE.

BbIX0o/tHBIE XapaKTEPUCTHKH HPOMBIIIICHHBIX JIA3€POB.
B3anmopaeiicTBre na3epHOTro U3Iy4YeHHUs ¢ ONOIOrNIeCKUMHU 00BEKTaMH.
JlazepHas Tepanus U XUpyprusi.

kv

TexHrka 6€30MaCHOCTH MPH padoTe ¢ JIa3epaMu.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

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

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

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

OK3aMeH TpOBOAATCS B YCTHOH Qopme To Owmieram. B kaxkjom Owiere mNpencTaBieHO OJMH
TEOPETUYECKUII BONIPOC, OJHA 33/1a4a W OJWH YTOYHSIOUIMIA BONpPOC Mo Teme Kypca. [Ipu mposeneHnn
sK3aMeHa oOyuaroniemycsi mpenoctasisieTcss 30 MUHYT Ha moAarotoBky. Ompoc oOyuaromierocs He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



