degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
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npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
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Kypc: 1
KBAJM(PUKAIMA: MarucTp
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nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.
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Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: I1.B. Kopoinenko, 1-p ¢hu3.-Mat. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuun kadenpsl anekrpodusuku 04.06.2020



AHHOTANMA
Kypc mpennasnadeH ansi CTyA€HTOB, aCIHUPAHTOB WU CTaKEPOB, CHEHUATU3ALUS KOTOPHIX IPEAIoaraeT
MOATOTOBKY B 0OONacTu JazepHOH (U3MKM M B3aUMOJCHCTBHUS Jla3epHOTO M3Iy4deHus ¢ BemecTBoM. Ero
OCBOEHHE TpeOyeT MpeaBapUTEIIbHOTO 3HAKOMCTBA ¢ (DU3MYECKOM ONTUKON B paMKax Kypca oOmieil ¢pu3uky, a
TaK)Ke OIPEEICHHBIX 3HAHUH 110 NEKTPOAMHAMUKE U KBAHTOBOI MEXaHUKE.
Hapsny ¢ obumimu Bompocamu, OTHOCSIIMXCS K NPUHIMIAM paOOThl OCHOBHBIX THIIOB JIa3€poOB, B Kypce
OonpIlOe BHUMAHHUE YIEJICHO M3YyYEHHMIO IIpoIeccoB (OpMHPOBAaHHMSA IPOCTPAHCTBEHHO-BPEMEHHOM
CTPYKTYPbI H3JIy4€HHS B JIa3epHBIX CUCTEMAax, CBOMCTBAM JIa3€PHBIX IIYYKOB, OIMMCAHHUIO X PACIPOCTPaHEHUS
yepe3 pa3IndHble yCcTpoiicTBa M nepenatomue cpensl. [1oqpoOHO ocBelIeHb! BOIIPOCH! YIIy4IlleHHs KauecTBa
JIA3€PHOTO M3JIy4EHUS, BKIIIOUasl UCIOJIb30BAHUE JIEMEHTOB aJaTUBHONW ONTHKH. PaccMOTpeHo nmpuMeHeHune
J1a3epoB B TEXHOJOTMUYECKUX M KOMMYTAIlMOHHBIX CUCTEMaXx, B yCTPOICTBaX 3almyucH U 00pabOTKH ONTHYECKOI
uHpopMaLnu.
AKTyanbHOCTh Kypca OmpeneisieTcss HeoOXOAWMOCTBhIO OCBOEHHSI HOBBIX Pa3pabOTOK B o0nacTu (hU3HMKH
J1a3epoB ¥ COBPEMEHHOH (DOTOHMKH, OBICTPBIM PAa3BUTHEM JIa3EPHBIX TEXHOJIOTHH U CUCTEM CBS3H.

1. lean u 3apa4un

Henp AucoMnInHBI
OCBOCHHE CTy/IeHTaMH (DyHIaMEHTAJIbHBIX U NPUKIAIHbIX 3HAHUI B 0051aCTH (PU3HUKHU J1a3epOB.

3agaun AU COMIIHHBI
. ¢dopmupoBaHue 0a30BBIX 3HAHUM B O0JACTH KBAaHTOBBIX T'€HEPATOPOB AIIEKTPOMATrHUTHOTO
U3JTy4eHHs, TPOLECCOB PACIPOCTPAHEHUS U NMTPe0OPa30BaHUS KOT€PEHTHOTO M3IYyUYEHUS B ONTHYECKUX
CUCTEMaxX M MepEeAaroIInX cpeaax;
* oOy4yeHHE CTyACHTOB NPUHLMIIAM PabOTHI, CO3JaHUSI M MCIIOJIB30BaHHUS HOBEUIIMX KBAHTOBBIX
YCTPOMCTB, a TAK)Ke BBISIBICHHIO 0COOCHHOCTEN MX (PyHKIMOHAIBHBIX XapaKTEPUCTHUK;

* (opmMupoBaHHE NOAXOAOB K BBIMOJHEHUIO MCCICIOBAaHUN CTyAEHTAaMHU B 00JacTd 3IEKTPOPHU3NKY,
ONTHKH KOTEPEHTHOIO HW3JIy4eHHUs, B paMKax BBIIOJIHEHHs paboT B saboparopusx 0a30BbIX
MpENNPUATHI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHON JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

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




OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CHeIHaIN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

HOBBIC HAyYHBIC PE3YIIBTATHI HaydyHOW 3ajjaye W MHTEPIPETHPOBATH  IOJTYYEHHBIC
pE3YNBTaThI
IMK-3.1 Tlonmmaer npuUHOUNBI pPabOTHl HUCIOIB3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenan3upPOBaHHBIX MaKeTOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TIPOTPAMM)
WCCIIEIOBATEIIHCKIUM U UCTIBITATEIbHBIM
I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenupoBaHKe) C HCIOIb30BAaHUEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAaThb:

MPUHIUIIBI pa6OTBI KBAHTOBBIX UCTOYHUKOB 3JICKTPOMAIrHUTHOTO U3JTYUCHUS,

CBOICTBA KOTCPCHTHBIX CBETOBBIX ITYYKOB;

OCHOBHBIC TCOPCTHYCCKUC U SKCIICPUMCHTAJILHBIC MCTOAbI, NUCIIOJIb3YCMBIC B obmacTu (1)I/ISI/IKI/I JIa3€poOB,

pe3y/bTaThl OTKPBITUA M UCCIEIOBAaHUM,

ONPENEIMBIINX IIyTH Pa3BUTUS KBAHTOBOM M HEJIMHEWHOMN

OIITHUKH, (1)I/ISI/IKI/I B3aHMOﬂCﬁCTBHX H3JIYy4YCHUS C BCUICCTBOM.

YMETB:

MPOBOAUTH CAMOCTOATCIBHO U B KOJIJICKTUBE OKCIICPUMCHTAJILHBIC UJIN TCOPETHUCCKHUE NCCICOAOBAHUA

1o (hu3mKe na3epos;

OCYLIECTBIIATh MPOLEAYPY HW3MEpeHHs (PU3NYECKMX BEIWYMH U MPABUIBHO OICHHBATh CTENEHb MX

AOCTOBCPHOCTH,

aHAJM3UPOBATh U 0000IIATh Pe3yIbTaThl SKCIEPUMEHTAIBHBIX UCCIIE0OBaHN;
BUJIETH U OLEHUBATH OCHOBHBIE MPOOJIEMBI U CTABUTH HOBBIC 3aa4H.

BJIAJIETh:

METOJHMKOH IKCIIEPUMEHTAIBbHONW PabOThl ¢ COBPEMEHHBIMHM MCTOYHHKAMM W3JIy4eHHs W Ipudopamu

PErucTpanun uX XapakTCpruCTUK;,

OCHOBHBIMH IIPUEMaMH IIPOBEJICHUS] MOJICIIBHBIX PacuyeTOB;
HaBBIKAMH TPE/ICTABIICHUS CBOMX PE3YJIbTaTOB Ha CEMUHApax M KOH(PEPEHINSX;
HABBIKAMU OCBOCHUS OOIBIIOT0 00beMa HHPOPMAITUH, BKITIOUAast paboTy ¢ HAYYHOH JINTepaTypoii;

MpaBrUJIaMH HAlTMCAHWA HAYUYHBIX CcTaTeH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Moavrrom (Contuancr TTaAAnar naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLUUUI}“L- llu\.l\.}lul pa6OTa

1 [Ipunumn paboTel U yCTPOKCTBO Ja3epa 4 4
2 OTKpBITBIE pE30HATOPHI 4 4
3 CBoiicTBa Na3epHBIX ITyYKOB 5 5
4 OcCHOBHBIE THIIBI JIA3€POB 4 4
5 IIpumenenue nazepon 5 5
6 CBepXCHIIbHBIE JIa3epPHBIE MOJIS 4 4
7 @dyHaaMeHTalbHbIE W NPUKJIaIHBIC 4 4

poOJieMbl J1a3epHON GpU3UKH
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. [lpunun paboThl U yCTPOKCTRBO Jiazepa

[IprHuMnuansHas cxema jaszepa. MHBepcHs 3aceneHHOCTEH. TpexypoBHEBass U YETHIPEXYPOBHEBAs
CXEMBI JIJa3epHON reHepaIuy.

banancHbie ypaBHeHMs reHepannd. [IoporoBsie yciIoBus U OLIEHKAa MOIIHOCTH M3TyUYEHUS.
2. OTKpBITBIE PE30HATOPHI

YcToiunBblE U HEYCTOWUYMBBIE PE30HATOPBI. [ €OMETPOONTHYECKHME MOJEIN BHYTPUPE30HATOPHBIX
nosieli. BosHOBOE omMcaHMe MOJA ONTHYECKUX PE30HATOpoB. I[IpOCTpaHCTBEHHO-CHEKTPATbHAS
CTPYKTYpa JIa3epHOI0 U3JIy4EHUsl.

3. CBoiicTBa Ja3epHBIX MyYKOB

OpMHTO-TayCcCOBBIE M JIAreppO-rayCcCoBbIE MOIBI CBOOOOHOrO MpOCTpaHCTBa. PacxomumocTs
Ja3epHBIX My4YKoB U uX (pokycuposka. [IpaBuno “ABCD”. CriocoOb! yiydIlieHHs KadecTBa Ja3epHbIX
MyYKOB. ATaNTUBHBIE CHCTEMBI.

4. OCHOBHEIE THIIBI JIa3€poOB

HenpepoiBHBIE M HMMITyJIbCHBIE Ta30BBIC JIa3epbl. DJIEKTPOpaspsAgHbIE W 3JIEKTPOMOHHU3ALUOHHBIC
Jasepbl. ODKCUMeEpHbIEe Ja3epbl. Jlazepbl Ha camMoorpaHuueHHbIX IHepexopax. CHCTeMbl CHKaTHs
MMITYyJIbCOB. TBeproTensHble jazepsl. JKuakocTHbIE a3ephl. JIazepbl Ha 2JMEKTPOHHBIX ITyYKax W Ha
KBAaHTOBBIX TOYKAX.

5. IlpumeneHue na3zepos

JlazepHble cuctemsl cBs3u. JlONMIEpPOBCKHE U3MEPHUTENN CKOPOCTH M JIOKAaTOphl. Mcmonb3oBaHue
Ja3epoB B TEXHOJOTWH, MEIUIMHE W HMH(OPMALMOHHBIX cHCTeMax. JlazepHas CHEKTPOCKOMMSL.
JlazepHo-I1a3MeHHBIE HCTOYHUKN PEHTTEHOBCKOTO M3ITydeHuUsl. Jla3zepHbIil TEpPMOSAEPHBIA CUHTES.

6. CBerCI/IJ'IBHBIC JIA3CPHBIC MOJIA

@eMTOCEKYH/IHAasi ONTUKA. PoJIb  MarHUTHOM  COCTABJSIOLIEH  DJIEKTPOMArHUTHOIO — IOJIS.
Hcnonp3oBaHne CBEPXCHIBHOTO JAa3€pHOIO M3IYYEHHsS JUIsl YCKOPEHWS YacTULl W TEHEPALHH
BBICOKHUX FapMOHHUK.



7. ®yHmaMeHTaIbHbIEC U TIPUKJIaIHBIC TIPOOIEeMbI JTa3epHO (HU3UKH

AHanmu3 yciaoBHM pa3BUTHS AMHAMHYECKOTO Xaoca B JIa3epHBIX cucTeMax. [Iomck Bo3MOXKHOCTEH
YAYYILICHUS XapaKTEPUCTHK AaBTOMOAYJSILHMOHHBIX PEXHMMOB TeHepauuu. Paspaborka crnoco6oB
MOJTyYeHHS BUXPEBBIX JIA3EPHBIX MTyYKOB U IYYKOB C (hpaKTaIBLHOU CTPYKTYpPOH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! KOMITBIOTEPHBIMH ayJTHO U BUJICO CPEICTBAMHU.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas nuTeparypa
1. Jleknmu o kBaHTOBOM AnekTponuke [Tekct] / H. B. Kapnos .— 2-e uzn., ucnp. u gomn. — M. :
Hayka, 1988 .— 336 c.
2. IHTeHCHBHBIE pE30HAHCHBIC B3aUMOJICHCTBUS B KBAHTOBOM AiekTpoHuKke [Tekcr] / B. M. AkynuH,
H. B. KapnoB .— M. : Hayka, 1987 .— 312 c.
3. Koponenxko I1.B. Korepentnas ontuka. M.:U3narensctBo FOpaiit, 2020.

JlononHuTenbHAs TUTEpaTypa
1. ®uznueckas onrtuka [Tekcer] : yueonuk s By30B / C. A. Axmanos, C. 0. Hukutua .— M :
W3n-Bo MI'Y, 1998 — 656 c.
2. O kBaHTOBOI1 3nekTponuke [Tekcr], crateu u BeicTymuieHusi/H. I'. bacos , -M., Hayka, 1987
3. UmnynecHast sHepreTuka u anekrponuka [ Tekcr], [monorpadus]/I. A. Mecsu, -M, Hayka, 2004

4. TapneixoB B.a. KorepentHas onTrka — yueoHoe nocodue. CII6I'Y UTMO, 2011.
5. KorepeHTHO-ONTHYECKHE METO/ABI B U3MEPHUTEIBHON TeXHUKE 1 OnodoToHuke /moj penakuueit B.I1.

Ps6yxo u B.B. Tyuuna. Caparos, Caremnnurt, 2009.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — denepansubrii mopran «Poccuiickoe 00pa3oBaHUE).

2. http://benran.ru —OuOIMOTEKA 10 €CTECTBEHHBIM HayKaM Poccuiickoli akaJjeMuu HayK.

3. http://www.i-exam.ru — enuHbIi oprai UHTepHET-TecTUpOBaHUA B cepe 00pa3oBaHMsL.
4. https://optics.phys.msu.ru — caiit kad)eApsl ONTUKU, CIIEKTPOCKOIHU U PU3UKK HAHOCHUCTEM
¢duzndeckoro dakynsreta MI'Y; pasaen cryneHTam, yueOHbIE MaTepHAbI.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ITpeanonaraercs HCHONb30BaHUE [T AUCTAHIIMOHHOTO O0Y4EHHSI TOPTaJ MEKTPOHHBIX
oOpasoBarenbHBIX pecypcoB: https://distant.msu.ru/login/signup.php, a Takxe 3JIEKTPOHHBIN pecypc

Zoom.
9. MeTogu4yeckue yKkazaHHuA /151 00y4aI0IIMXCS M0 OCBOEHUIO TMCIUIJIMHBI (MOXYJIsl)

CryneHT, M3y4arolui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.



CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHIOBAaHHOH JIUTEPaTypBI;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHue 3a1a4, npeaiaraeMbIX CTYICHTaM Ha 3aHATHSX;

— MOJTOTOBKY K BBIITOJIHEHHIO 33JJaHUH TEKYyIIeH 1 MPOMEKYTOYHOM aTTeCTaluy.

[TokazareneM BiaJieHHS MAaTEPHAJIOM CITy>)KUT YMEHHE O3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYHEHUU M3Y4EHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEKYTOYHBIH KOHTPOJIb 3HAHUI CTYJACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH 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
kadeapa anekrpopuznku

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: I1.B. Koponenko, n-p ¢u3.-Mat. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX 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-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

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

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

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

HOBBIC HAyYHBIC PE3YITBTATHI HaydyHOW 3a7jaye W WHTEPIPETHPOBATH  IOJTYYEHHBIC
pE3YNBTaThI
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upPOBaHHBIX MaKeTOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIEIOBATEIIHCKIM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenupoBaHUe) € MCIOIb30BAaHUEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuinHbl «OCHOBBI J1a3epHON GU3UKNY 00yUarOMIUNACS TOJKEH:

3HAThb:




HMPUHIMIBI PAaOOTHI KBAHTOBBIX HCTOYHHUKOB 3JIEKTPOMATrHUTHOTO N3JTy4EHHUS;
CBOWCTBA KOT€PEHTHBIX CBETOBBIX ITYUKOB;
OCHOBHBIE TEOPETHYECKHE U IKCIIEPUMEHTAIbHbBIE METObI, UCTIONb3YeMble B 00J1aCTH (PU3UKH JIa3epOB;
pE3yNbTaThl OTKPBITHHA W UCCIENIOBAHMUN, ONPENCIMBIIMX IMYTH Pa3BUTHS KBAaHTOBOM M HEIMHEHHON
OIITHKH, (PU3UKH B3aUMOJICHCTBUS M3ITyYECHHUS C BEIIECTBOM.

yYMeThb:

MPOBOIUTH CAMOCTOSITEIEHO M B KOJUIEKTHBE dKCIICPUMEHTAIIBHBIC WIIM TEOPETUIECKUE UCCIICTOBAHMS
o (husmKe a3epos;
OCYIIECTBIISATh MPOLEAYPYy HW3MepeHHs: (PU3NYECKHX BEIWYHH W MPAaBUIBHO OICHUBATh CTEIEHb MX
JOCTOBEPHOCTH;
aHaJM3HPOBATh U 0000IIATh Pe3yIbTaThl IKCIEPUMEHTAIBLHBIX UCCIICIOBAaHNH;
BUJICTh M OLICHUBATH OCHOBHBIEC IIPOOJIEMBI M CTABUTH HOBBIC 33/1a4H.

BJIaJIeTh:

METOAMKONW SKCIEPUMEHTAIBHON PabOThl C COBPEMEHHBIMH HMCTOYHMKAMH H3JIy4EHHUS M NPUOOpaMu
perucTpanuu uX XapakTepUCTHK;

OCHOBHBIMHU IIpUEMaMH ITPOBEICHUS MOJICIBHBIX PACUETOB;

HABBIKAMHU TIPEICTABIICHUS CBOUX PE3YJIBTATOB HA CEMUHAPaX U KOHPEPEHIHSIX;

HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMAaLUK, BKIIIOUas paboTy ¢ HAyYHOH JINTepaTypoii;
MpaBUJIAMH HAIllMCAHUS HAYYHBIX CTaTeHl.

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

[TpumMepsl 3a1aHNH KOHTPOIBHOW PAOOTHI:

1. Ilpu 3amaHHBIX TapaMeTpax JAa3epHOr0 pe30HaTopa C YCTOWYMBOM TIeOoMETpHel OmpeneNnuThb
pPacxoauMOCTb €T0 OCHOBHOW MOJIBI.

2. llpu 3amanHOM ko3(dduuneHTe yBeanueHHs KOH(OKAIBHOTO HEyCTOMYMBOTO pPE30HATOpa Jasepa
paccuuTarh pacnpeneIeHue UHTEHCUBHOCTHU BBIXOIHOTO IIy4Ka B JaJIbHEH 30HE.

3. B xakux na3epax 1 KakuM criocoOoM OBIIIM MOTyYeHBI CaMble Y3KHE IMHUN TeHepauu?

[IpuMepsl 3a1a4 U3 TOMANIHUX 3aJaHUN:

1. C xakuMm (OKyCOM HY)KHO B3AThb COOMpPAIOLIYIO JIMH3Y M Ha KAaKOM DPACCTOSIHUM OT BBIXOIHOTO
3epKaJia jia3epa ee paciojOXHUTh, YTOOBl 00ECTIEYUTD MOTYyYeHHE MUHUMAJIbHOIO CBETOBOTO MSATHA?

2. Yem 0OBsCHSETCS MOBBIINICHHAS YCTOMYHMBOCTb BHXPEBBIX IYYKOB IPHM HMX PACHpPOCTPAHEHHU B
armMocepe?

3. B 4em cocroAT mpeuMyliecTBa M HEJOCTATKH HEYCTOWYHMBBIX PE30HATOPOB MO CPABHEHHIO C
YCTOWYUBBIMU?

[Tpumepsl Tem pedeparos:

1.OcHOBHBIE HCTOPUYECKUE BEXU Pa3pabOTKU U CO3AHMUS J1a3epPOB.

2. OCHOBHBIE CIIOCOOBI YIyUIICHUS KaYeCTBa Ja3epHOT0 U3ITYUCHUSI.

3. CriocoObl nonmy4eHus: peMTOCEKYHIHBIX Ja3€PHBIX UMITYJIbCOB U UX IPUMEHEHUE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[IprMepHBII IEpedyeHb KOHTPOJIBHBIX BOIIPOCOB:

[MpuHIIMT paboTHI M YCTPOWCTBO Ja3epa. IHBepcHs 3aceleHHOCTEH.
TpexypoBHEBas U 4ETbIPEXYPOBHEBAs CXEMBI JIa3€PHOI reHepalyH.
banancHble ypaBHEHUs FeHEepalyu.

[loporoBele yciioBUsI U OLIEHKA MOLIHOCTH U3JIyUeHHUS.

OTKpBITBIE PE30HATOPBI U JIA3€PHBIE ITyUKH.

YcToilunBble U HEYCTOMYHBBIE PE30HATOPBL.

T'eomeTpoonTuyeckue MoEIu BHYTPUPE3O0HATOPHBIX MOJEH.

e AN O M

BonHOBOE onucanne MoJ| ONTHYECKUX PE30HATOPOB.
9. IIpocTpaHCTBEHHO-CHEKTPaIbHASL CTPYKTYPa M KOTEPEHTHOCTD Ja3€PHOTO U3ITyUeHHS.

10. HempepsiBHbIE Ia30Bble Ja3epbl U MX CXEMbl Hakauku. ['€Iuil — HEOHOBbIE, aprOHOBBIE Ja3€pHl,
J1a3ephl Ha yIIIEKHUCIIOM Tase.



11. UMmynbcHbIE Ta30BbIE Ja3ephl. DIEKTPOPA3PSIAHBIE U AIMEKTPOUOHU3AIIMOHHBIE JIa3€Phl.

12. DxcuMepHbIe a3epsl. JIazepbl Ha CaMOOTPAHUYEHHBIX TIEPEX0Iax.

13. CucTtemsbl CXaTHsI UMITYJIBCOB.

14. TlomynpoBOAHUKOBEIE JIa3ephl.

15. ’)KuaxocTHble J1a3epbl HA OCHOBE HEOPraHUUECKUX KUAKUX CPE/l U Ha OPIraHUYECKUX KPaCUTEIISIX.
16. TBepnotenbHble nazepsl. Jlazeps! Ha MAT 1 Ha cTekie, akTHPOBAHHOM HEOUMOM.

17. IlpumeHeHus Ja3epoB: JJa3epHbIe CUCTEMBI CBA3H.

18. IIpuMeHeHus 1a3epoB: AONILIEPOBCKUE U3MEPUTEIN CKOPOCTH U JIOKATOPBHI.

19. IlpumeHeHHs J1a3epoOB: HCIOIb30BAaHME JIA3€POB B TEXHOJIOTHM, MEAMLUHE M MH(POPMAIIMOHHBIX
cUCTEMaXx.

20. JIazepHas CIIEKTPOCKOIHSI.
21. JIazepHO-TJIa3MEHHBIE HICTOUHUKH PEHT€HOBCKOTO U3ITyYEHHUSI.
22. JIazepHBIN TEPMOSICPHBIN CUHTES.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB:

buner 1.

1. TpexypoBHEBasi 1 YETHIPEXYPOBHEBAsI CXEMBbI JIA3€PHOI reHepalnu.
2. Ucnonp3oBaHue CBEPXCHIIBHOTO J1a3€pHOTO M3IYYECHHs Ui YCKOPEHHs 4YacTULl M TeHepaluu
BBICOKHUX FapMOHHUK.

buner 2.

1. Mozibl onTHYECKUX PE30HATOPOB.

2 . JlazepHbIil TEPMOSIIEPHBINA CUHTES.

buner 3.

1.OCHOBHBIE THIIBI TA30BbIX JA3€POB.

2 IlpaBuno”ABCD”.

buner 4.

1. YacToTHBII cOCTaB U3JIyYEHUS JIa3€POB.

2.YeTpoiicTBO M MPUHIKI PAOOTHI MOTYHPOBOTHUKOBBIX JIA3€POB.
buner 5.

1. DKkcUMepHBbIe J1a3ephl.

2.IlpuMeHeHue Ja3epoB B MEJULIMHE.

Kpurepuu onienupanus
Onenka «otauano (10)» BeicTaBisieTcst oOyvaromeMycs, €Clii OH MoKa3an TIyOoKHe, BCECTOPOHHUE U
CHCTeMaTH3UPOBAHHBIC 3HAHHS B TIOJIHOM 00beMe YUeOHOM MPOrpaMMbl Kypca, IUPOKYIO SPYIUIIHIO B
3TOM 00JIaCTH, YMEHUE YBEPEHHO MPUMEHATH IOJyYCHHbIE 3HAHUS TNPHU PEIICHUN KOHKPETHBIX 3aad,
OTBETWJI Ha BCE BOMPOCHI U KAKMUM-JIMOO CIIOCOOOM MPOSIBHJI CBOK HEOPIMHAPHOCTH (Hampumep,
OCHOBATEJIbHBIE JOTOIHUTEIbHBIE 3HAHUS 110 KAKOMY-TO BOIIPOCY, c71a00 OCBEIIEHHOMY Ha JIEKLUX);

olleHKa «oTnu4HO (9)» BBICTaBNsieTCsT OOydJarolmlemycsi, €clid OH TIoKazal TIIyOOKue |
CHCTEeMaTH3UPOBAaHHBIC 3HAaHWS B TOYTH TOJHOM OObeMe Y4YeOHOH NpOorpaMMbl JAWCIHIUIMHBL,
XOPOILYIO JPYAUIMIO B 3TOH 00JAaCTH, yMEHHE NPUMEHSTH IOJNyYeHHbIC 3HAHUS NPU PELICHHU
KOHKPETHBIX 33/1a4 ¥ OTBETHJI ITOYTH HA BCE BOTIPOCHL;

OLIEHKa «OTIAM4YHO (8)» BBICTaBisEeTCs OOydarolleMycs, €ClIM OH I0Ka3ajl OCHOBATEJbHbIC 3HAHHS B
oObeme OoblIel YacTH MPOrpaMMBbl Kypca, HeIIOXYIO SPYIUIIMIO B 3TOI 001aCTH, yMEHHE IPUMEHATh
(mycTb HE cpa3y, a Iocie Pa3MbIIUICHHUS) TOTY4YeHHBIC 3HAHUS MPHU PEIICHUN KOHKPETHBIX THIIOBBIX
3aj1a4 ¥ OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB;

OLIEHKA «XopoIo (7)» BbICTABIAETCS 00ydYaroIEeMycCsl, €CIIM OH NPOAEMOHCTPHPOBAI XOPOIIUE 3HAHUS
U TIOHMMaHUE OCHOB Y4eOHOro Kypca, MO CYLIECTBY I'pPaMOTHO H3JIaraeT MaTepuall, MHOTHA Jelias
HECYILECTBEHHBIE OIMINOKH, yMEeT IPUMEHATH IOJyYeHHbIE 3HAHUS IPU PEIICHUN TUIIOBBIX 3a/1a4 , (He
BCEraa cpasy, JIMOO Mociie MOJICKA3KK) OMyCKaeT HETOYHOCTH B OTBETAaX WMJIM IPHU PEIICHUM 3ajad, He
OTBETHJI Ha 3HAYUTEJIbHYIO YaCTh BOIIPOCOB;



OLICHKA «XOpoIIO (6)» BBICTABIAETCS 00ydYarOIEMyCsl, €CIIM OH MPOAEMOHCTPHPOBAI XOPOIIUE 3HAHUS
Y HEIUIOXO€ MOHMMaHWE OCHOB y4eOHOTrOo Kypca, MOXKET M3JIOKHTh Marepuall, HO 4acTo JOIyCKaeT
OIIMOKY, yMeeT NPHUMEHATh MONyYeHHbIE 3HAHMS TNPH PELICHWH THIIOBBIX 3a/ad, TOJIBKO IIOCIE
pasMBINUICHHH WM TOACKa3KH, MOMYCKaeT MHOTO HETOYHOCTeH M OHMMOOK B OTBETaxX WIH IIPH
pelIeHn  3aa4, OTBETIUII HA MEHBIIYIO YacTh BOIIPOCOB;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABIsIETCS 00y4YarOIIEMYCs, €CIIM OH 3HAET JIUIIb HEOOJBIIYIO
4acTh OCHOBHOTO COZEPKaHUs yueOHOH Kypca, HOMyCKaeT OIIMOKH MPHU U3JI0KEHUN Marepuasa, 4acTo
rpyOble, He yMeeT 06e3 MHOTHX MOJCKAa30K MCIOIb30BaTh MOTYUYEHHbIC 3HAHUS MIPU PEIICHUN THUIIOBBIX
3a1a4, HE OTBETHJI Ha OOJBIIMHCTBO BONPOCOB U C TPYIOM M OYEHBb IJIOXO OTBETWJ HA OCTaJbHBIC
BOIIPOCHI;

OLICHKA «YJOBJIETBOPUTEIHHO (3)» BBICTABISETCS 00y4aromeMycsl, €ClIi OH MMeeT IUIOXHE 3HAHHA IO
OoJbLIel YacTH OCHOBHOTO cozepKaHHs yueOHOH Kypca, JoMycKaeT rpyOble OMMOKY MPH W3JI0KEHUU
MaTepHaja U He yMEeT UCIO/Ib30BaTh [10JIyY€HHbIE 3HAHUs IPU PELICHUH THUIOBBIX 3afad, Jake Ipu
MOJICKa3KaX, HE OTBETUJI MPAKTUYECKH HA BCE BONPOCHI,;

OLICHKA «HEYJIOBJIETBOPUTENIBHO (2)» BBICTABIIETCS OOydaroleMycs, €ClId OH HE 3HAaeT OCHOBHOE
cozepkaHue y4eOHOHM Kypca, HE MOXKET NpaBWIBHO H3Jararb Marepuall, HE yMEET HCIOJIb30BaTh
[I0JIyYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX 3a]1ad U HE OTBETUJI HU Ha OJIUH BOIIPOC;

OLIEHKa «HEyIoBIeTBOpUTENbHO (1)» BICTaBiIsIeTCs 00ydaloLmIeMycs, €CIH OH COBEPILICHHO HE 3HAeT
coziepKaHue yueOHOW Kypca, HEe yMEET HCIOJIb30BaTh NMOJTYy4EHHbIE 3HAHWS IPHU PELICHUH THUIIOBBIX
3a/1a4 ¥ HE OTBETWJI HU Ha OJMH BOIIPOC.

OLICHKA «3aUTEHO» BBICTABIIAETCS OOydaroIeMycCs, €ClIi OH IMPOAEMOHCTPUPOBAJT 3HAHHE U 0A30BBIX
OCHOB Y4€OHOTO Kypca M yMeeT IPUMEHSITh MOJTy4YCHHbIC 3HAHUS TIPH PEIICHUU THITOBBIX 3a7a4, MyCTh
JaXke MoCye Pa3MBIIICHUH MIIH MOACKA3KHU;

OII€CHKa «HC 3a4TCHO» BBICTABJIACTCSA 06yqafomeMyc;1, €CIIi OH HE 3HaeT 0a30BBIX OCHOB COACpIKaHUA
y‘{€6HOFO KypCa U HC YMCCT HUCIIOJIb30BATh IMOJTYYCHHBIC 3HAHUA TP PCIICHUU THIIOBBIX 3a/1a4.

5. MeTonuueckune MaTepuasbl, ONpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B ycTHOW Qopme mo Owuseram. B kaxxgom Ouiere mnpencTaBieHO [Ba
TeopeTuueckux Bompoca. Ilpu nmpoBeneHnu sk3amena obydaronemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO ACTPOHOMHYECKOTO yaca.



