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AHHOTANMA

ITocne co3manus 1a3epoB Ha4ajao OBICTPO pa3BUBATHLCS HOBOE HAmpaBiieHHE (HU3MKU — HEJMHEHHAs ONTHKA.
OHO oOmuCBHIBaE€T KpPyr ONTHYECKHUX SIBICHUH, CBI3aHHBIX CO B3aHMMOJCHCTBHEM HWHTEHCHUBHOTO CBETa C
BEIECTBOM; HMEHHO TIOSBJICHHUE JAa3€pPHBIX HMCTOYHHMKOB, CIIOCOOHBIX T'€HEPUPOBATH CBETOBHIC BOJIHBI
JOCTaTOYHOW MHTEHCHBHOCTH, CIIEIaji0 BO3MOXKHBIM OBICTPBII HPOTpecc KCIIEPUMEHTANbHBIX, a 3aTeM H
TEOPETHUECKUX UCCIIENOBAHUN B JAaHHOW oOnacTH. [Ipy BBICOKMX MHTEHCHUBHOCTSX HAONIOMAETCSl NIMPOKHIMA
KpYT' HEJIMHEHHBIX 3()(HEKTOB, NPUBOIAIINX K FeHEpAallMK CBETa HA HOBBIX YACTOTAX, a TAKXKe MO3BOJISIFOILNX
[IPOBOJUTH UCCIIEAOBAHMSI BELIECTBA C IIOMOLIbIO HETMHENHON CIIEKTPOCKOIIUH.

JanpHeimuii mporpecc B JazepHON (U3WKE TO3BOJIMI IOMYYUTHh IOJIS HANPSHKEHHOCTHIO, CPAaBHUMOU C
aroMHOM. OnmcaHue B3aMMOJEHCTBHE TIONS W BEIIECTBA B TAaKUX YCJIOBHUAX MOTPEOOBANIO pPa3BUTHUS
COBEPILEHHO HOBBIX METOJIOB, YTO CBSI3aHO C HEBO3MOKHOCTBIO PACCMOTPEHUS BHELLIHETO IEKTPOMATHUTHOTO
MOJISl KaK MAJIOro BO3MYLICHHA. JTO HampapiieHHE MOJIY4YHIO Ha3BaHHE «(pH3HKa B3aMMOJCHCTBUS CHIIBHOTO
IIOJIs1 C BELIECTBOM» U JIOJIT0€ BPEMs Pa3BUBAIOCH B 3HAYUTENBHOH CTENEHU HE3aBUCHUMO OT CTaBILIUX YK€
TPaJMUIMOHHBIMUA HAaNpaBJICHUNA HEIMHEHHOW ONTHKH. B pamkax HacTosero kKypca OyOyT H3JI0KEHbI
BOIIPOCHI, CBSI3aHHBIE C MPeoOpa30BaHHEM Ja3epHOTO M3IYUYEHHUS, KaK OTHOCSIIUECS K KIACCHYCCKUM
pasnenaM HEJIVMHEWHON ONTHUKHM M CHEKTPOCKONHNH, TaK M K ONMHCAHUIO0 HEIMHEWHO-ONTHYECKUX SBICHUH B
CHJIBHBIX I1OJISIX.

1. lean u 3apa4un

].le.]'ll) AUCHUIIINHBI
OcBocHue CTyACHTaAMU (I)YH,Z[aMeHTaJILHBIX 3HAHHMI B 00JaCTH B3aHUMO/JICUCTBHUS JIA3CPpHOr0 U3JTy4YCHUA

C BCIICCTBOM, OBJIaJICHUC MCTOJAMHU M BO3MOXHBIMH IIOAXOJaMH K np06neMe, a TaxKKC IOHWMMaHHUEM
CIoco0oB ux MPaKTUYCCKOIO IIPUMCHCHMUS.

33]13‘[1/[ JAUCHUIIINHBI

(dbopMupoBanue 0a30BbIX 3HAHUN B OOJACTH OCHOBHBIX HEIMHEHHO ONTHYCCKUX SIBICHHU, KOTOpHIE
MPOTEKAOT MpPH OOJBIIUX HWHTCHCUBHOCTSX BO3JCHCTBHMS HA BEIIECTBO, W HCIOIB30BAHUE I3TUX
SIBJICHUI I CO3/aHMs HOBBIX NMPUOOPOB JIa3€PHOM TEXHUKH C YHHUKAJIbHBIMH BO3MOXKHOCTSIMU H
CBOWCTBAMM - KakK JUCIMIUIMHBI, HWHTETPUPYIOMIEH OO0IMEe(U3NICCKYI0 H OOLIETEOPETHUCCKYIO
MOATOTOBKY (DU3UKOB M 00CCIIEUMBAIOIICH TEXHOIOTHYECKAE OCHOBBI COBPEMEHHBIX WHHOBAIIMOHHBIX
cthep neaTenbHOCTH;

00y4YeHHE CTYICHTOB OCHOBHBIM IPUHIMIIAM M MOAXOAaM  00NacTH (HM3UKU B3aUMOJCUCTBHUS
W3JTy4eHHs C BEIIECTBOM, OCBOCHHE OCHOBHBIX TEOPETUICCKUX METOJOB, IPUMEHUMBIX B 3TOH 00IacTH
¢buznku;

(opMupOBaHUE NPABIIBHBIX TEOPETHYECKHUX MOAXOIOB K BBHIMOJHEHUIO UCCIICNOBAHUIA CTYIEHTAMH B
001acT (M3MKU B3aUMOJCHCTBUS M3JIyYEHHsSI C BEIIECTBOM B paMKaxX BBIIYCKHBIX paOOT Ha CTENEHb
Marucrpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00sacTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIIECJOBAHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3MKH M CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4Yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
nmpobiemMax HayKd U TEXHHKH B 00JIaCTH CBOEH |Mcciie/ioBaHU B oOmacTu  cBoeld  mpodeccroHalbHON
poeCCUOHANBHON eI TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD




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

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITELHOCTH

[IK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATb.

MECTO U pOJIb OOIIMX BOTIPOCOB HAYKH B HAYYHBIX HCCIICTOBAHUSIX;

COBpPEMEHHBIE MPOOTIeMbl PU3UKU ¥ MATEMAaTHKH;

TEOpeTUIeCKue MoJenH (DyHIaMEHTAIbHBIX MPOIECCOB U SABICHUN B (PU3MKE U €€ IPUIIOKCHUSX;
NPUHLUITBEI CAMMETPUH U 3aKOHBI COXPAHECHUS,

HOBCHIIIIE OTKPBITHA CCTCCTBO3HAHUS,

MOCTAHOBKY Ipo0JIeM MOJETMPOBaHHS (PU3NUECKUX MPOLECCOB, IPOTEKAIOIINX B TBEP/BIX TENaxX;
0 B3aMMOCBS3AX U (JyHJaMEHTaJIbHOM €MHCTBE €CTECTBEHHBIX HAYK.

YMETB:

3(p(PEeKTUBHO HMCHONB30BaTh HA MPAKTUKE TEOPETUYECKUE KOMIIOHEHTHI HAYKU: TOHSITHUS, CYXK-ICHUS,

YMO3aKJIKOYCHHA, 3aKOHBI;

[IPEICTABUTh IAHOPAMy YHUBEPCAIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMSI;
paborars Ha COBPEMEHHOM SKCIIEPUMEHTAIBHOM 000PYI0BaHUY;
a0CcTparupoBaTbCsi OT HECYIICCTBEHHBIX BIMSHUNA IPU MOJCIUPOBAHUM PEATBHBIX (PU3MUECKHX

CUTYALIUii;

IJIAaHUPOBATH ONITUMAJIBHOC NPOBECACHNUEC OKCIICPUMEHTA.

BJIAJIETD:

TUTAHUPOBAaHUEM, TIOCTAHOBKOHM U 00pabOTKON pe3yabTaToB (PU3NUECKOTO IKCIIEPUMEHTA;

Hay4YHOH KapTHHON MUDA;

HaBBIKAMHM CaMOCTOSITENIbHOM paboThl B 71a0OpaTOpUM Ha COBPEMEHHOM SKCIEPHMEHTAIHLHOM

000pyI0BaHNH;

MAaTeMaTU4€CKUM MOACINPOBAHUEM (1)I/I3I/I'-ICCKI/IX 3aJ1a4.

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 (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Ucropnyecknii ouepk. 2 2 3
2 Jlazep Ha kpacuresne. 2 2 3
3 NMITyneCHBIN peKUM FeHEepaLuy. 2 2 3
4 OCHOBHBIE XapaKTEPUCTUKH HMITYIbCOB ) 5 3
JIa3€PHOI0 U3JIy4YEeHHUS.
Henuneiinsie 3 heKTH
5 CaMOBO3/IEHCTBHS VHTEHCHUBHBIX 2 2 3
HUMIIYJIbCOB B Cpelie.
6 [Ipobnema n3MepeHus: CKOpOCTH CBETA. 2 2 3
7 [Ipunnuns! renepanun Y KU. 2 2 3
8 KorepeHTHOCTB. 2 2 3
9 CxeMbl (peMTOCEKYHAHBIX JIa3€pPOB. 2 2 3
10 |Ycunenue YKU. 2 2 3
11 TepareproBsl€ ITy4KH. 2 2 3
12 |HenuneiHas pensiTUBUCTCKAs ONTHKA. 2 2 3
13 [Ipeun3noHHass METpOJOTHsl YacTOThl U ) 5 3
BpPEMEHH.
14  |['eneparusi BbICIIUX TAPMOHHUK. 2 2 3
15 |CoBpeMeHHOE COCTOSTHHE MTPOOIEMBI . 2 2 3
Hroro wacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue TUCIUIUIAHBI (MOl ), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemecrtp: 1 (Ocennuii)

1. UcTtopuyeckuii ouepk.

[lepBeiif umnynbcHBIM JNazep Maiimana. Merong Q-momyssiiuu.  3aTBOPHI:  MEXaHHMYECKHE
(Bpamarouuiicst IMCK ¢ OTBEPCTHEM, BpaIAIOIIascs MPpHU3Ma), dJIEKTpoonTHIecKre 3aTBopsl Keppa u
[Tokkenbca, aKyCTOONTUYECKHUM, IPOCBETIISIOIIUICS IIOIIOTUTEIb. T€0OpETUYECKOE PACCMOTPEHHE HA
OCHOBE CKOPDOCTHBIX YypaBHeHHHd. Meton cuHxpoHuszaumu Moj (mode-locking). AxkTuBHas
cuHXpoHu3auuss Mmox. IlaccuBHas CHHXpOHM3auUMs MOJ C IIOMOILIBIO IIPOCBETISAIOLIETOCs
MOMIOTUTENS, OJHOBPEMEHHass Q-MOAYMSLUS W CHHXpOHM3auus MoJ. DIyKTyalHOHHas TEOPHS.
Heo6xoqMMoCTh  NPUMEHEHHS  MPOCBETIAIOIIETOCS  HOMIOTUTENS C  MajbiM  BpPEMEHEM
MPOCBETIIEHHOTO COCTOsHUS (OBICTPBIA HOIIOTHTENH). Kpacutenu B KadecTBE aKTUBHOM CpeIbl,
Oonmpllas I[IMPUHA CIEKTpa TEHepalMd C [PUHIUIHAIGHOH BO3MOXKHOCTBIO —T€HEepaluu
(eMTOCeKyHIHBIX HMITYNbCOB. (OCOOCHHOCTH Ja3epa C JIaMIIOBOW HAaKa4KOM C TMacCUBHOU
CUHXPOHM3alMed MOJ| ¢ IIOMOILbI0 Kpacutenel. lcnonp30BaHHE IPOCBETISAIONIEIOCs NOIIOTUTENS
CO CPaBHUTEJIHO OOJIBIIUM BpEMEHEM MTPOCBETIEHHOTO COCTOSHUS (MEIJICHHBIN MOTTIOTUTEND).

2. JIazep Ha Kpacurtene.



DKCIIepUMEHTaIbHBIE OCOOCHHOCTH: Hakayka C(OKYyCHPOBAaHHBIM ITyYKOM HENPEPHIBHOTO Ja3epa,
pe3onarop KorenbHuka, akTUBHas cpeJa M TONIOTUTENh B BHAE CBOOOJHO TEKYIIUX CTpPYH.
OnTuMuzanust C LEJIbI0 COKPAIICHUS JUINTEIBHOCTH HMITYJIbCA: PEKHM  “‘CTAIKHUBAFOLIMXCS
UMITYJIbCOB”, KOMIICHCALUS HCIEPCHH TPYMIIOBBIX CKOpocTeil. YcuieHne uMIynbcoB. Cxema
3agatrommii  reHeparop-ycuinurtenb (MOPA = master oscillator +powerful amplifier). ITpob6aema
YCHJICHHOTO croHTaHHoro wm3nydenusi (ASE) . Merox ycuieHHs YHPIHPOBAHHBIX HMITYIIBCOB.
[Tepexox K TBEpAOTENBHBIM AKTHBHBIM CpEJaM Ha OCHOBE BHOPOHHBIX KPUCTAIOB (TIpuUMep
Ti:candup). [laccuBHas cMHXpOHH3AaLUS MOJ Ha OCHOBE d((eKTa KeppOBCKOH JHMH3BL [IpOpHIB B
JECATKH ¥ eIMHULBI (hc. BOTOKOHHBIE JTa3ephl U yCHUIIUTEINH.

3. UMIynbCHBIN peXUM reHepalyu.

OcHOBHBIE ~MOTHBAllMM  CTPEMJICHHS  COKpallaTh JUIUTEIBLHOCTh  HMMITYJbCca:  IOBBIIICHUE
paspenrarnieid CroCOOHOCTH METOJUK WCCICIOBAHHWIA CBEPXOBICTPHIX SIBICHWUH, TIOBBIIICHUC
MMUKOBOM MOIIHOCTH W, CIIEOBATEIHHO, HHTCHCUBHOCTH W HAIPSKEHHOCTH JJIEKTPUYECKOTO OIS
cBeToBOM BONHBL. HoBeimme moctuxkeHus (PeKOpibl) B OONACTH TEHEpAWH yABTPAKOPOTKUX
nmityascoB (YKI)

4. OCHOBHbIE XapaKTEPUCTUKU UMITYJIbCOB JIA3EPHOIO U3JIyUCHMUS.

@ypbe-orpaHudeHHble UMIYIbChl. COOTHOIIEHUS MEXAY MJIUTEIbHOCTBIO IIMPUHOM CIIEKTpa.
O dekTr pacipocTpaHeHUsI UMITYJIbCa B cpeie. MarepuanbHas JUCIIEPCHS U AUCTIEPCHUS TPYIIIOBBIX
ckopocreit (JAI'C). Metounbr ynpasnenust JJI'C, ontudeckoe BOJOKHO, TPU3MEHHBIH KOMIIEHCATOP,
peleTyaTslil pacTAruBaTesb U KOMIPECCOP UMITYJIBCOB, YAPIUPYIOLIUE 3EpKaa.

5. HenuHeiinbie 3(1)(1)CKTBI CaMOBO3Z[€I>iCTBHSI HUHTCHCHUBHBIX UMITYJIbLCOB B CPCAC.

CamodokycupoBka (3QQeKT KeppOBCKOH IHH3BI), (a3oBas camMOMOAYISIMs. AKTUBHBIC CpEbl,
WCTOYHHUKH M CIIOCOOBI HaKayKH, OCOOCHHOCTH pe30HaTopa Ui peanu3anuu dPQeKra KeppoBCKOH
JIMH3BI, HAKa4Ka ONITUYECKOT0 aKTHBHOTO BOJIOKHA Yepe3 TBOMHHYI0 000JIOUKY.

6. [Ipobiema u3MepeHust CKOPOCTH CBETA.

Mertonsl 1 Metonuku wamepenus. Mcropus: [Namunedi, Pémep, bpammm, @yko, duzo. Ctpobdockor.
Passeptka (Cernep, YutctoH). llpsmMbie snexkTpoHHBIE MeToAbl. ONTHYECKHE KOPPEISLHUOHHBIC
MeTO/Ibl. ABTOKOPPEISATOPHl MHTEHCUBHOCTU. ABTOKOPpEJALUS HMHTEHCUBHOCTH B COUYETaHUM CO
cnekrpanbHbIM paznoxeHueMm (FROG, SPIDER).

7. Ilpunuunsl revepanuu YKU.

Meton cuHXpOHM3alMH MO (aKTHMBHOM H maccUBHOM). MexaHU3MBI ACWCTBUSI OBICTPOrO U
MEeJUIEHHOTO HaChIMaromerocs nonotutess. MckyccTBeHHbIH (Oe3bIHEPIIMOHHBIN) MTOTIOTHUTENb.

8. KorepeHTHOCTS.

KorepeHTHOCTh MPOCTPaHCTBEHHAss M BPEMEHHAsl, METOIbI M3MEPEHHSI M MPUMEPHI UCIIOIb30BAHHS
Ja3epHbIX HMCTOYHUKOB C PpA3IMYHOM CTENEHbIO KOrepeHTHOCTH. (OCOOEHHOCTH BPEMEHHOM
KOT€PEHTHOCTH U3JTy4eHHS JIa3epOB (PeMTOCEKYHIHBIX HMITYJILCOB HETIPEPHIBHOTO JCHCTBHS.

9. CxeMbl (heMTOCEKYHIHBIX JIa3€POB.
CPM-nazep Ha kpacutensx. Jlazep ¢ keppoBcKoi IMH301. BonokoHHBIH na3ep.
Teopernueckoe paccMOTpeHHE TeHepaluu (EeMTOCEKYHIHBIX HMMIIYJIBCOB B Jia3epe C KEPPOBCKOM

JIMH30MH.

10. Yeunenne YKU.



OcobOeHHOCTH W oOrpaHW4YeHHs. MHOTrOmpoxofoBble cxeMbl. PereHeparmBHoe ycuieHue. Cxema
YCHJICHUS] YUPIUPOBAHHBIX UMITYJIbCOB. [IpHHIKI NeHCTBHS, pagrooKalMoHHast aHaiorusi. Cxembl
pacTSDKEHMS U CKAaTUSl MMITYJIBCOB AM(PAKIMOHHBIMY pemeTkaMu. [IpruMepsl MOITHBIX CHCTEM Tepa-
U TIETaBaTTHOTO ypoBHs. CkaTre UMITyJbca JI0 JUIMTEIIbHOCTH MeHee S¢c.

11. TepareprioBsl€ ITy4YKH.

Teparepuossie nmyuku, YK B cyOmMmmMerpoBoM auanazoHe. ONTOANIEKTPOHUKA, KOTEPEHTHAs
®ypre-cnexrpockonus nansHero MK auamasona.

12. HenuHelHas pensTUBUCTCKAs ONTHKA.

NunyuupoBaHHbIE SiAEpHBIE peaklUd. YIPaBISEMbIM TEPMOSIAEPHBIN CHHTE3. DKCHEPHUMEHTHI I10
HeJMHEHHBIM 3(ppeKTaM KBaHTOBOM AIEKTPOANHAMUKH.

13. IIpeun3noHHasi METPOJIOTHS YaCTOThl U BPEMEHH.

CucreMbl BOJIOKOHHO-ONTHYECKHX TI'CHEPaTOpoB CYyNEepKOHTHHyyMa. [IpoOinema wu3MepeHus u
KOHTpOJIs (pa3bl Hecymied BOJHBI B (PeMTOCEKYHIHBIX MMITyIbcaxX. CXeMbl H3MEpEHHs a0COIIOTHBIX
ONITUYECKHUX YaCTOT M Nepeaadn HHPOPMAIIUU CO CKOPOCThIO cBbilie 1 Tout/c.

14. T'enepartius BBICIIUX TAPMOHUK.
HMmynbehl peHTTeHOBCKOTO AMAMa30Ha aTTOCEKYHIHOM JITUTEIbHOCTH.
15. CoBpeMeHHOE COCTOSTHHE MTPOOIEMBI .

CYH.IGCTBYIOH_II/IC HpI/I60pBI " JIa3Cpbl CO CBerKOpOTKOI\/’I JJINTCIIBHOCTBIO UMITYJIbCA. COBpeMeHHBIC
MOIIHBIC JIa3€PHhI. (DYHZ[aMeHTaHBHBIe HpO6JIeMI>I YMCEHBIICHUA JIIUTCJIBHOCTU W YBCIMYCHHUSA
MOIIIHOCTH. HpO6J'ICMBI HU3MCPCHUSA CBCPXKOPOTKHUX UMITYJIBCOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. [puntumnst tazepos [Teker] : [yae6. mocodue mist By30oB] / O. 3Bento ; mep. ¢ anri. [. H. Kosnosa [u
np.] ; mox Hayd. pen. T. A. lllmaoHoBa ; pyc. mep. nepepad. 1 JIOI. IPU YIaCTUHU aBTOpa KHUTH .— 4-¢
n3a. — CII0. : Jlans, 2008 .— 720 c.
2. Ipuntuner HenuHeHON oty [ Tekct]/U. P. lllen , -M., Hayka, 1989
3. Henuneitnas ontuka [Texct]/H. brombepren , -M., Mup, 1966

JomnonHutensHas auTeparypa
1. Teopernueckas ¢uzuka [Texer] : B 10 T. T. 8 / JI. [. Jlangay, E. M. JIudpmunidnekrpoarnHaMuka
CIUIOIIHBIX cpenieyued. mocodue ams By30B - M.Hayka, 1982
2. OnTrka GpeMTOCeKyHIHBIX JIazepHbIX nMIynbcoB [Teker]/C. A. AxmaHoB, B. A. Breicnoyx, A. C.
Uupkun, -M., Hayka, 1988
3. ®usnueckas ontuka [Texct] : yueOHuk mis By3oB / C. A. Axmanos, C. FO. Hukutua .— M
W3n-Bo MI'Y, 1998 — 656 c.
4. Jlazepsl yabTPaKOPOTKHX UMITYJIbCOB U MX npuMeHeHus [Tekcer] : [yue6. nocobue ans By3os] / I1. I.
KprokoB .— Jlonronpynnsriii : Maremnekt, 2012 — 248 c.
5. JIa3epbl CBEPXKOPOTKHX CBETOBBIX MMIyIbcoB [Texct]/M. Xepman, b. Buisrensmu , -M., Mup, 1986



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

www.ufi.ru -- OTKPBITBINA apXUB XKypHalIa « Ycrexu GU3nuecKux HayK»

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. http://lib.mipt.ru/catalogue/1604/7t=492 — snexrponHas 6ubmuorexa dusrexa

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — obmmepoccuiickuii MaTeMaTHIECKHiA TTOPTAJl.

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

5. http://benran.ru —6ubnMOTEKA MO €CTECTBEHHBIM HaykaMm Poccuiickoii akajieMuu Hayk.

6. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpasoBaHusl.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOHN aTTeCTallu.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTICNIbHBIX TEM, BOIPOCOB, CJIEAYET OOpamiarbcs 3a KOHCYIbTALMIMHU
MIpENoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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
kageapa Ja3epHbBIX CUCTEM U CTPYKTYPHUPOBAHHBIX MAaTEPUaIOB
Kypc: 1
kBaTuuKkanus: MarucTp

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

PaszpatGoTunk: B.B. Crpenkos, a-p ¢pu3.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

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

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

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

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

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

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

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

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

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

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

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

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «Hp606p330BaHI/Ie JIA3CPHOI'0 U3JTYYCHUA» 06yqa10Lu1/11710;1 JOJIKCH:

3HAThb:

MECTO U pOJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIICTOBAHUIX;

COBpPEMEHHBIE MTPOOTIeMbl PU3UKH U MATEMAaTHKH;

TEopeTUYecKue MoJenH (PyHAaMEHTaIbHBIX NIPOIIECCOB U SBICHUN B (PU3MKE U ee MPUIIOKECHUSX;
MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;

HOBEUIIIIE OTKPBITHS €CTCCTBO3HAHU,

MMOCTAaHOBKY HpO6J’I€M MOACIINPOBAHUS (I)I/I3I/I‘16CKI/IX MponeccCoB, NPOTCKAOIINUX B TBCPABIX TCJIAX;
0 B3aMMOCBA3IX U (bYHI[aMeHTaJILHOM CANHCTBE CCTCCTBCHHBIX HAYK.

yMeThb:




3(QPEKTUBHO HMCIONB30BaTh HA MPAKTUKE TEOPETUYECKUE KOMIIOHEHTHI HAYKH: TIOHSTHUS, CYXK-IACHUS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
NPEICTaBUTh ITAHOPAMY YHHBEPCAIBHBIX METOIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
paboTars Ha COBPEMEHHOM DKCIIEPUMEHTAILHOM 000PY/I0BaHUY;
a0CcTparupoBarbCsi OT HECYIISCTBEHHBIX BIMSHHIA TP MOICIUPOBAHUHM PEATBHBIX (PHU3HUECKUX
CUTYaLUiI;
TUIAHUPOBATH ONTHMAJIEHOE TIPOBEICHUE IKCIIEPUMEHTA.

BJIA/IETh:
TUTAHKPOBAaHHUEM, ITOCTAaHOBKOW M 00pa0OTKOM pe3ynbTaToB (PU3MUECKOTO IKCIICPUMEHTA;
Hay4yHOH KapTUHON MUDa;
HaBBIKAMH CaMOCTOSITENIbHOM paboThl B J1a0OpaTOpUM Ha COBPEMEHHOM OSKCIEPHMEHTAIHLHOM
000pyIOBaHUY;
MaTeMaTHYeCKUM MOJCIHPOBAaHHEM (PU3MIECKHX 3a1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HaJaJie 3aHsATHs WIN B KOHLE 3aHATUS 110 IPOUICHHON TEME.

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

[Ipumeps! KOHTPOIBHBIX BOIIPOCOB:

1. ITapameTprueckas reHepanus CBETa.

2. CymecTBytouie mpruOopsl U JIa3epbl CO CBEPXKOPOTKOH UIMTENBHOCTHIO UMITyIbca. COBpeMEHHbBIE
MOIIHBIE JIa3€pPhl.

3. IIpeun3noHHast METPOJIOTHUS C UCTIONB30BAHHEM IIYTOB (DEMTOCEKYH/IHBIX UMITYJIbCOB

4. Metonsl M3MEpEHUS UINTEIBHOCTH (EMTOCEKYHIHBIX JIA3epHBIX HUMITyabcoB. CraOmim3arus
abcomoTHOH (ha3bl Ja3epHOTO UMITYJIbCA

5. TeopeTndeckoe paccCMOTpeHHE reHepanuu (PEeMTOCEKYHIHBIX UMITYIbCOB B JIa3epe C KePPOBCKOM
JIMH30MH.

6. ®yHnamMeHTaIbHbIE TPOOJIEMBbl YMEHBIICHNS AIUTEIBHOCTH M YBEIMUEHHUS MOIIHOCTHU. [IpoGiemsr
M3MEpPEHUS CBEPXKOPOTKUX HMITYJIBCOB.

7. KorepeHTHOCTh NMPOCTPAaHCTBEHHAS W BPEMEHHAs, METOABI U3MEPEHUSA U MPUMEPBI UCIOIb30BaHM
JIa3€PHBIX UICTOUHUKOB C Pa3IMYHON CTEIIEHbIO0 KOT€PEHTHOCTH.

[Tpumeps! TeM pedepaToB U TOKIAI0B HA CEMUHAPE:

1. OcoOGeHHOCTH BpEeMEHHOIl KOT€PEHTHOCTH H3JIyYeHMs JIa3epoB (EMTOCEKYHIHBIX HMITYIbCOB
HENPEPHIBHOTO ICHCTBHSL.

2. Cucrembl BOJIOKOHHO-ONITHYECKUX T€HEPATOPOB CYNIEPKOHTHHYYMA.

3. CxeMbl M3MepeHHUsT aOCOMIOTHBIX ONTHYCCKHX YACTOT M Tepeaayd HHPOPMAIUH CO CKOPOCTBHIO
cBeie 1Tour/c.

buner Nel

1. CamooKycHpOBKH ONTUYECKUX MYYKOB; CAMOBO3ICHCTBUE ONTHUECKUX UMITYJIbCOB.
2. O0paiieHre BOIHOBOTO (PpOHTA MPH YETHIPEXBOTHOBOM B3aUMOJICHCTBUH.

buner No2

1. TeHeparus TeparepioBOro H3Iy4eHUs

2. [punmun nedictBus mazepa. CBOMCTBAa JIa3epHOTO H3IYYEHHUS: MOHOXPOMATUYHOCTD,
HaIIPABIEHHOCTh KOT€PEHTHOCTh. THIIBI J1a3€pOB
Bbuier Ne3

1. HenuHelHble BOCIPUUMYMBOCTH BELIECTBA

2. Camo(oKyCHPOBKH ONTHYECKUX MTyYKOB; CAMOBO3ACHCTBUE ONTHYECKUX UMITYIHCOB
buner Ne4

1. T'enepanust BTOPOH U TPEThEH ONTHYECKON FrapMOHUKH

2. Tenepamusi arTOCEKyHAHBIX HMITYJbCOB; METOABI M3MEPEHHSA aTTOCEKYHIHBIX HMITYJIbCOB;
B3aMMOZICMCTBHE HHTEHCUBHOTO JIA3EPHOIO U3JIyYEHHUs C TBEPAOTEIIBHON 1J1a3MOU



bunet Ne5

1. BoHyXIeHHOE KOMOMHAIIMOHHOE paccesHue

2. WnpyuupoBaHHBIE SiACpHBIE pEAKIUU. YIPABISEMbI TEPMOSIEPHBIN CHHTE3.

buner Ne6

1. BremyxkaeHHoe paccessHue Manaenbiitama-bpunossa

2. TeHepauus rapMOHUK BBICOKOIO IIOpsIKa IIPU B3aUMOJCHCTBUUM HHTEHCUBHOIO JIa3€pHOIO
U3yYEeHHS C Ta3000pa3HbIMH CpeIaMu

Bbuter Ne7

1. BeIHYXIEHHOE paccestHUE B Kpblie TUHUU Panes

2. Oco0eHHOCTH BPEMEHHOW KOTCPEHTHOCTH H3IYUYEHHS Ja3epoB (PEMTOCEKYHIHBIX HMITYJIbCOB
HETIPEPBIBHOTO IEUCTBUSI.

bunet Ne§

1. Marepuanpnas aucnepcus u gucnepcust rpynnoBbix ckopocteit (AI'C). Meronst ynpasnenus A1'C,
ONITUYECKOE BOJIOKHO, IPU3MEHHBIM KOMIIEHCATOp, pELIeTYaTblii pacTAruBarellb U KOMIIPECCOp
HMMITYJIbCOB, YUPIHPYIOIINE 3epKaa.

2. VMIynbeCel peHTT€HOBCKOTO AMANa30Ha aTTOCEKYHAHON JIINTENBHOCTH.

Buter Ne9

1. Onruyeckue KOPPEIALUOHHBIE METOAbl. ABTOKOPPEIATOPHl HMHTEHCHUBHOCTH. ABTOKOPPEISLUS
WHTCHCUBHOCTH B COYETaHUU CO crieKTpanbHbIM paznoxenrneM (FROG, SPIDER).

2. CXeMbl pacTSDKCHMS U CHKaTHS UMITYJIbCOB IU(PAKIMOHHBIMU pemieTkamu. [Ipumepsl MOLTHBIX
CHCTEM Tepa- U IeTaBaTTHOro ypoBHs. Cxarue UMITyabca 10 JJIMTeIbHOCTUH MeHee Sdc.

Buner Nel0

1. Meton cuHXpoHHM3alIMH MOA (aKTHBHOH M NACCHBHOW). MexaHW3MBl JAEHCTBHUS OBICTPOrO Hu
MEIJICHHOI'0 HACBILIAIOIIErOCs IOIIOTUTES.

2. DKCIIEpUMEHTHI IO HEMMHEHHBIM 3((hekTamM KBaHTOBOH JIEKTPOJMHAMHKH.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW IPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 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
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopoio 7 0ajioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeer IPUMEHTh I0JlyuY€HHblE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOMYCKAeT B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.

Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHSATh IOJIY4YEHHbIE 3HaHMUS Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBI,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIEeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jielibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

OK3aMeH TMpoBOIATCS B YCTHOH ¢opme mo Owieram. B Kaxkaom OwWiere mNpencTaBIeHO JBa
TeopeTuuecKux Bompoca. [Ipu nmpoBeneHnn sK3aMeHa odydaromemycs npenocrasisercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



