degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
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(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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10 TUCHHILJIMHE: JlazepHas TexHuKa
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AHHOTANMA

Huctumuinaa  "JlazepHast TexHHMKA" 3HAaKOMHT C OCHOBHBIMM THIIAMH TPOMBIIUIEHHBIX JIa3€pOB,
JNOCTUTHYTBIMH Ha CETOJHSIIHWUN JI€Hb, BBIXOJHBIMH XapaKTEPUCTUKAMHU H3JIyY€HUs, U OCHOBHBIMU

HalpaBJICHUAMU TIPAKTUYCCKOIO IMPUMCEHCHUS

Ja3epHOM TEXHUKU B HayKe, TEXHUKE, IPOMBIIIICHHOM

MPOU3BOJACTBE. bomploe BHUMaHUE YAEICHO OOIIMM BOIMPOCAM B3aUMOACHCTBUS JIA3€PHOTO M3IYUCHUS C
BEIIECTBOM M OCHOBHBIM 3((eKTaM 3Toro B3aumozaencTusa. O01acTH NpaKTUYECKOTO PUMEHEHHUS J1a3epoB
paccMaTpuBarOTCA B CBA3M C YHHKAJIbHBIMH CBOMCTBAMH JIA3€PHOTO M3IYYEHUS M JTOCTUTHYTBIM YPOBHEM
BBIXOHBIX IIapaMETPOB JIa3€PHBIX UCTOUHUKOB. [35105keHHE MaTepuasa, Kak IIpaBUiIo, BEIETCs Ha JOCTAaTOUHO
MpPOCTOM YpOBHE 0€3 HCIOJIb30BaHUS CIIOKHOW Maremaruku. Ocoboe BHUMaHuEe oOpamiaercs Ha
OOIIENPUHATHIC B JIA3€pHOM TEXHUKE €AMHHIIBI M3MEPEHMH M MapaMeTpbl, UX Pa3MEpPHOCTH M YHCIICHHbBIC

3HAYCHHS.
1. leau u 3apa4u

eap AUCUMNIMHBI

— O3BHAKOMJICHUEC CTYACHTOB C OCHOBHBIMHA TUIIAMU IIPOMBIIIICHHBIX JIA3CPOB;

— OCBOCHHUC CTyACHTAMU (1)I/ISI/IKI/I paGOTLI MOIIHOI'O ﬁOL[HOFO (bOTOI[I/ICOL[I/IaI_H/IOHHOFO Jla3epa U Apyrux

MOIIHBIX JIA3€POB.

3agauu AU CHUIIHHBI

— ¢opmupoBaHrue 0a30BBIX 3HAHWUU B OOJIACTH (U3UKK JIa3€pOB, XAPAKTEPUCTHK HMX BBIXOJAHOTO

HU3JTy4YCHUA,

— 3HAKOMCTBO C OCHOBHBIMH HAIIPABJIICHUAMHU  IPAKTHUYCCKOTO NPUMCHCHUA na3epH0171 TCXHUKHU 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

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM IIed Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeTbHOCTH

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

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOMIACHH U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESATENbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
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,
pacrpeaessTh MOPYYCHUS WICHaM KOMaHIbl, OpPraHNU30BaTh
00CyXJIeHUE pa3HBIX UJCH 1 MHEHHUI

[TK-1.1 3naet ¢uzndeckoe onvcaHue SBICHUA 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 CO03/1aBaTh TEOpEeTUYECKHE u
MaTeMaTHyecKue MOJENIM B 0o0NacTu siiepHOil (U3MKU U
TEXHOJIOTUHI

[IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
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 HCCIENOBAaHUS U pacueTa MpoLEecCoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoicTBaxX B 00IaCTH SIEPHOHN (PU3MKH U TEXHOIOTHIA

[IK-2.2 YmMmeer paccuuThiBaTh M MPOBOJUTH HCCIEIOBAHHS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (PHU3NYECKUX
YCTaHOBKaX M YCTpPOMCTBaxX B 00JacTu siiepHON (DU3MKH U
TEXHOJIOTUHI

[1K-2.3 Bnaneer HaBbIKAMU UCIIOJIb30BaHUS
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHKIAIHBIX
IpOrpaMM MpHU NPOEKTUPOBAHUM U pacyeTe YCTPOWUCTB WM
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

[IK-3.1 3Haer coBpeMEHHBII YpOBEHb Pa3BUTHSI HAyKH W

[Ipe/UIaraéMoe PeIIeHUe Uil IIPOEKT 110 TEXHOJIOTUH, TNpodeccHoHanbHbIe MpoOIeMbl B  CBOEH

OTHOIICHHIO K COBPEMEHHOMY MHUPOBOMY MpEeaMETHOM obnacTu

YPOBHIO, IIOATOTOBUTH 3KCIIEPTHOE 3aKJIIOUEHHE

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)

B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HaTh:
— 00 OCHOBHBIX HANpaBICHUAX TPAKTUYECKOTO MPHUMEHEHHs JIa3epoB B HayKe, TEXHHKE,
MIPOMBIIIJIEHHOM NPOU3BO/ICTBE;
— HMEThb MPEACTaBICHHE O COBPEMEHHOM COCTOSIHUM B pa3paboTKe Ja3epHBIX MCTOYHHKOB U
JOCTUTHYTBHIMH Ha CETOAHSIIHUMN JE€Hb BHIXOAHBIMH XapaKTePUCTHKAMH.

YMETh!

— HaXOUTb MOAXOAbI PCIICHUS PA3JIMYHbIX 3a/1a4, BCTPCHAIOIIUXCA B 3KCH€pHMeHTaJ'IBHOI7[ IIPAKTHUKE, C

TIOMOIIIBIO JTA3E€PHBIX UCTOYHUKOB.
BJIAJIETD:

METOZ0JIOTUEH BEIOOPA aIeKBATHBIX METOAOB MCCIICIOBAHHUS;

HaBBIKAMU CaMOCTOSITEIbHOM paboThl B Jaboparopuu u UHTepHETE;

KyJBTYpOW IOCTAaHOBKHU M MOJEIIMPOBaHUS (PU3MUECKUX 3a]ay;

OCHOBHBIMH HaBBIKAMH TIPE/ICTABICHHUS] CBOUX PE3YJIHTATOB HA CEMHHAPAX, KOH(PEPEHIIHSAX;
HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMaK, BKIIIOUast paboTy ¢ HAyYHOH JINTepaTypoii;
OCHOBHBIMU HaBbIKAaMU HAIMCAHUS HAYYHBIX CTaTeH;

MaTeMaTH4eCKUM MOJICIMPOBaHUEM (PU3HUECKUX 3a/1a4;

MIPaKTUKOW MCCIEIOBAHMS U PEIICHUS TEOPETUIECKUX U MPUKIIAJIHBIX 3a/1a4;

METOaMHU aHajiM3a U NPUMEHEHUS JIA3ePHON TEXHUKHU JJISl peIieHUs] KOHKPETHBIX 3a]ad Hay4HbIX

HCCIeIOBaHUM.

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
OcCHOBHBIE  THUIIB JasepoB i | 1
MPAaKTUYECKUX TPUMEHEHHH.
BsaumopneiicTBre 1a3epHOro U3TyUYeHHS C ) 5 )
BELIECTBOM.
Jlazeppl B cucremax _ AMCTaHIHOHHOTO ) ) )
KOHTPOJISI OKPY’KAIOLICH CPEbl.
Jlazeppr B cucreMax — U3MEpPEHUS
pa3MepoB, JIMHEHHBIX TMEpPEeMEIeHUH, 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 Jla3epHOW TEXHUKH U €€ 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, KOTEPEHTHOCTh H3NIydeHus. POKycHpOBKa Ja3epHOro
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 Y(P(EKThl B3aMMOACHCTBHS JIa3€PHOTO HW3IYYEHHS C OpraHaMy 3pPCHUS M KOXKHBIM
okpoBoM. TexHrKka 0€301acHOCTH IpHU paboTe ¢ J1a3epamMu.

ITpoxorkeHue 1a3epHOro U3IIy4eHUs Yepe3 aTMocdepy U APYrue Cpesibl.
OcHoBHBIE (HaKTOPBI B3aMMOACUCTBHSA, NMPUBOSIINE K OCIAOJICHUIO Ja3epHOTO HM3IIyYeHHS HpU

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

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

MCTOI[LI AUCTAHIITUOHHOT'O KOHTPOJIA Opr)KaIOI]_Ieﬁ Cpcabl, OCHOBAHHLIC HA MOMIOLICHUHA JIAa3CPHOT'O
H3JIy4YCHUA.



OcHOBHBIE ~ CXEMbl  AMCTAaHOUOHHOTO  30HAMpoBaHus. JlumapHoe  ypaBHenue. Merton
middepenmanbHoro noriomenus. OmnpesneneHue yTedeK NPUPOAHOTO ra3a M3 MarucTpaibHbBIX
ra3onpoBOJOB.

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

5. Jlazepbl B cucreMax U3MEPEHHsI pa3MEPOB, JUMHEHWHBIX MEPEMEILICHUM, ONTUYECKOIO KayecTBa
Pa3IUYHBIX CpPEN.

UnTepdepomerpsl C na3epHbIMH HCTOYHUKAMHU W3NydeHHA. MHTepdepomeTpuiyecKkue MeTOb
A3MEPEHUS NIEPEMELIEHUI U OIITUYECKUX HEOAHOPOIHOCTEN.

JlazepHble qudpaKIMOHHBIE U3MEPUTEITN Pa3MEpOB.

JlMcTaHIIMOHHOE U3MEPEHUE CKOPOCTEN ITOTOKOB )KUIKOCTH, raza. OCHOBHbIE U3MEPUTENIBHBIE CXEMbI
U IPOLEAYPBI UBMEPEHUI.

6. IlpumeHeHue na3epoB B MEIULIUHE.

HuskonnTeHCHBHAS Jla3CpHaA TCparus.

CriexkTpalbHBId JAMana30H W HMHTEHCUBHOCTH JIa3epHOro wu3inydeHus. OCHOBHBIE MEXaHH3MbI
BO3JICHCTBUS JIa3€pHOT0 N3ITy4YEHHsI Ha OMOJIOTHYECKUE OOBEKTHI.

CurnoBas nazepHasi Tepanusi.

W3meHenne QGU3NYECKOrO0 COCTOSHUS OMOTKaHW TIPU BO3JCHCTBUU  JIA3€PHOTO  HM3ITyUCHUSI.
Tepmotepanus onyxomnei. TepMoruiacTUKa XpsILIEBbIX TKAHEH.

Jlazepnas xupyprus.

OCHOBHBIC TapaMETPbl  JIA3€PHBIX HCTOYHHKOB, HEOOXOIMMBIC JUIS PACCCUCHUS W 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. OcCHOBHbIE TEHAEHLUUH COBPEMEHHOIO DPAa3BUTHUS JIA3€PHOM TEXHUKM U €€ IPAaKTUUECKOro
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)

CTyneHT, M3y4YalolMi AWCHHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOLIMM IOHATHHHBIM
anmnaparoM, a ¢ APyrod CTOPOHBI, JOJKEH HAYYUThCS IIPUMEHSATh TEOPETUUECKHE 3HAHKS Ha IIPAKTHKE.
B pesynmprare n3ydeHHs AUCHUILIMHBI CTYISHT IOJDKCH 3HAaTh OCHOBHBIC TOHSTHS W TOAXOIBI K
Ja3epHON TEXHHWKE, 3HAaThb OCHOBHBIC MOJEIM M MX HEIOCTaTKd M JOCTOMHCTBA, HPUMEHSITh
TIOJTy9EHHbIC 3HAHHS ISl PEIICHUS Pa3InYHBIX 3a/1a4.

VYenemHoe  OcBOeHHME Kypca TpeOyeT HampshKEHHOHM CaMOCTOATENFHOM — paboThl  CTYICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— MpopaboTKy ydeOHOro marepuana (10 MarephajaM JICKIMA B BHJE TNPE3CHTAIMU), MOATOTOBKY
OTBETOB Ha BOIPOCHL, IPEAHA3HAUYCHHBIX JUII CaMOCTOSATEIBHOTO W3YY€HHs, J0Ka3aTeiIbCTBO
OTHENBHBIX YTBEPKICHHI, CBOMCTB;

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

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

PYKOBO):[CTBO U KOHTpOJb 3a CaMOCTOSTCIIbHOM pa60T0171 CTYACHTA OCYIICCTBIIAACTCA B (bOpMG
WHAWBUYAaJIbHBIX KOHCYJ]LTaI_II/Iﬁ HJIN KOHTPOJIA.

ITpu moaroTroBKe K MPaKTUYECKUM 3aHATUSAM HEOOXOJMMO IMOBTOPSTH paHee M3ydeHHbII Marepuan. B
Hayale 3aHiATHs, KaK NpaBwio, npoBoaurcs kopotkuid (10-15 muHYT) ompoc mo marepuaiy
MPOUICIINX 3aHATHH B YCTHOH WIM NMHChbMEHHOW ¢opme. Tak Kak Ba)XHO JOOWTHCS MOHUMAHHS
M3y4aeMOro MaTepuasia, IpH 3aTPyIHEHHWH B BOCHPHUATHH MaTepuaia CTyACHTaM PEKOMEHIyeTcCs
o0palnarscs 3a KOHCYJIBTAIMSAMU K ITPETIOaBaTeio.



[IpomexyTOuHBI KOHTPOJIb 3HAHUN HMPOBOAMTCS B BHJIE 3a4€Ta, HA KOTOPOM CTYIEHTY HpeAsiaraercs
[IUCBMEHHO OTBETUTh Ha TEOPETUUYECKUN BOIIPOC, PELIUTbh OJHY 3aJadyy U OTBETUTh 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JeSITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
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 MOPYYCHUS WICHaM KOMaHIbl, OpPraHNU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

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

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

K-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHE u
MaTeMaTHyecKue MOJENIM B Oo0NacTu siiepHOil (U3MKU H
TEXHOJIOTUHI

[IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
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 3naeT MeToABI HCCIENOBAaHUS U pacueTa MpoLEeccoB,
MPOHUCXOASAIINX B COBPEMEHHBIX (DU3NYECKUX YCTAHOBKAX M
yCTpoicTBaxX B 00IaCTH SJIEPHOM (PU3UKH U TEXHOIOTHIA

[IK-2.2 Ymeer paccuuThIBaTh M MPOBOJUTH HCCIEIOBAHHS
MPOLIECCOB, MPOTEKAIOIMX B COBPEMEHHBIX (PHU3NYECKUX
YCTaHOBKaX M YCTPOMCTBaxX B 00JacTu siiepHON (PU3MKH U
TEXHOJIOTUHI

[1K-2.3 Bnaneer HaBbIKAMU UCIIOJIb30BaHUS
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHKIAIHBIX
IpOrpaMM MpHU NPOEKTUPOBAHUM U pacyeTe YCTPOWUCTB WU
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 3Haer coBpeMEHHBII YypOBEHb Pa3BUTHSI HayKH W
TEXHOJIOTUH, MpodecCHOHANbHBIE TMPOOJIeMbl B  CBOEH
MpEeaMETHOM obnacTu

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

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




3HATb:

— 00 OCHOBHBIX HANpaBICHUAX IMPAKTUYECKOTO MPHUMEHEHHs JIa3epoB B HayKe, TEXHHKE,
MIPOMBIIIJIEHHOM IIPOU3BOCTBE;
— HMEThb MPEACTaBICHHE O COBPEMEHHOM COCTOSIHUM B pa3pabOTKe Ja3epHBIX MCTOYHHKOB U
JOCTUTHYTBHIMH Ha CETOAHSIIHUMN JE€Hb BHIXOAHBIMH XapaKTEePUCTHKAMH.

yMeTh:

— HaxOAUTh NMOAXOAbl PEUICHUS PA3IMYHBIX 3a7a4, BCTPEUAIOIIUXCS B SKCIIEPUMEHTAIIBHOU MPAKTUKE, C
TIOMOIIIBIO JTA3E€PHBIX HCTOUYHUKOB.
BJIA/IETh:
METOJI0NIOTHEN BHIOOpA aJIeKBaTHBIX METO/IOB UCCIIC/IOBAHHS,
HaBBIKAMU CaMOCTOSITEIbHOM paboThl B Jaboparopuu u UHTepHETE;
KyJIBTYpPOU TOCTAaHOBKH M MOJAEIUPOBAaHUS (DU3UIESCKUX 32134,
OCHOBHBIMH HaBBIKAMH TIPE/ICTABIICHUS] CBOUX PE3YJILTATOB HA CEMHHAPAX, KOH(PEPEHIIHSX;
HaBBIKaMHU OCBOCHHsI 00JIBIIIOT0 00beMa HH(OpPMAIIHH, BKIIFOYas padoTy ¢ HAyYHOU JUTEPaTypou;
OCHOBHBIMU HaBbIKAMU HAIMCAHUS HAYYHBIX CTaTel;
MaTeMaTUYeCKUM MOJICTUPOBAHUEM (U3HUECKHX 3a]1ad;
MPaKTUKON MCCIEOBAHMS U PEIICHUS TEOPETUIECKUX U MPUKIIAJIHBIX 3a/1a4;
METOAAMU aHaIu3a U IPUMEHEHHUS JIA3€pHOM TEXHUKU JJISI PEUICHUSI KOHKPETHBIX 3a/1a4 Hay4YHBIX
HCCIICIOBAHMH.

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.

TeopeTnueckuii BOIPOC BBIOMpaeTCss M3 HA0Opa KOHTPOJBHBIX TEeM, NPUBEICHHBIX HIKE. 3ajada
BbIOMpaeTcss M3 CIMCKAa KOHTPOJBHBIX 3a]ad, MPHUBEICHHBIX HIKE. HeKkoTopble M3 JOMOTHUTEIbHBIX
(YyTouHSIOLTNX) BOIPOCOB MPUBEIEHBI HUXKE.

Bomnpocs! k 3k3aMeHy:

1. OcHOBHBIE TUIIBI M BBIXOJHBIE XapaKTEPUCTUKU H3IYHYEHUS J1a3epoB Ul  IIPOMBIIUICHHON
00paboTKU MaTrepuasos.

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

3. Metoq KOMOWHAIIMOHHOTO PaCcCEsIHHS U HaBeJIEHHOH (IIFOOPOCIICHIIMU B CHCTEMaX AUCTAHIIMOHHOTO
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 B3aMMOJCHCTBHS, MPUBOAALIME K OCIAOIEHHUIO JIA3€PHOTO M3Iy4YeHUS 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(pQEKTH B3aUMOACHCTBHS JIA3EPHOTO HM3IIyYCHHS C OpraHAMH 3pPCHUS 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. Metog KOMOWHAITMOHHOTO pacCesHUs W HaBEJACHHOW (UIFOOPOCIICHIIMM B  CHUCTEMax
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 ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

OK3aMeH TpoBOAATCS B YCTHOH ¢dopme mo Owieram. B kaxkimom Owiere mpeacTaBlIeHO OIUH
TEOPETUYECKUIT BOIIPOC, OJJHA 3a/1a4a U OJUH YTOYHSIOMIMI Bompoc 1o teme Kypca. [Ipu nposeneHnn
sK3aMeHa oOyuaromiemycsi npenocrapisiercss 30 MUHYT Ha moAaroroBky. Ompoc oOyuwaromierocst He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



