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1. e ocBOEHMS THCIMILTHHBI
LlensiMu OCBOCHUS TUCIMIUTUHBI SIBIISIOTCS:
— npuOOpeTeHHe NPAKTUYECKUX HABBIKOB IMPOBEACHUS (PU3NUYECKOTO SKCIIEPUMEHTa IO
JTUCHIUTUTMHAM Kypca (Gu3uKwy;
— OBII3/ICHHE TEOPETUYECKIUMHU 3HAaHUSIMHU OCHOBHBIX NMOHSTHH, 3aKOHOB M MOZEJEH IO JTUC-
UIUTIHAM Kypca (GU3UKY;
— OCBOCHHE OCHOBHBIX METOJIOB 00pabOTKM M aHAIN3a IKCIIEPUMEHTAIBHBIX PE3YIbTaTOB.

2. MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JlucuumimHa OTHOCUTCS K 00s13aTenibHOM YacT biioka 1 u siBIsieTcs 4acThi0 MOTYJIS
«DU3NYECKUN TPAKTUKYM.

JlaHHas TUCHMIUIMHA U3Y4YaeTCsl BMECTE C COOTBETCTBYIOMICH MUCIUIIIIMHON 00IIero
Kypca ¢pusuku — «OnTukay. JMCUUIUIMHA ONMUPAETCs Ha COAEp)KaHUE JAUCIUILTUHBI «Marte-
MaTUYECKHA aHAN3», «AHAJIUTHYECKAs TCOMETpUsl W JIMHEWHas anreOpa». [lomydeHHbie B
Kypce 3HaHHs HEOOXOAMMBI IJI M3Y4YCHHs AUCUUIUINH Onoka «Dusnka KoleOaTenbHBIX U
BOJIHOBBIX ITPOIIECCOB".

3. [lnanupyemble pe3yJibTaThbl 00yUeHHUS] MO JUCIHUIINHE, COOTHECEHHbIE ¢ IJIAHUPYe-
MBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHON MPOrpPaMMbl

[Ipouecc u3yueHus: TUCHUIUIMHBI HaMpaBieH Ha GOPMHUPOBAHUE CIEAYIOUINX JIEMEH-
ToB KommereHuuid B coorBerctBuu ¢ ®I'OC BO, OOIl BO u mpuoOpeTreHus ciemayronmx
3HAaHUHU, YMEHUH, HABBIKOB U (WJIM) OMBITA AESITEIbHOCTHU:

dDopmupyemas HNuauxarop no- Ilepeyenn
KOMIIeTeHIUS CTHKEHHs] KoMIIe- IIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs
(ko u popmynu- TEeHIUH
poBKa) (xox u popmyJin-
poOBKa)
Oo6menpogeccuoHaIbHbIe KOMIIETEHIIHU
OIIK-2 NJa-OIIK-2.1 3HaTh:
Crniocoben camocto- | OcymecTBiseT - CIIOCOOBI U CPeCTBAa U3MEPEHUIL;
ATEJIBHO IIPOBOJUTh | OOOCHOBAHHBIN BbI- | - 00JacCTH MPUMEHUMOCTH KOJIMYECTBEHHBIX
IKCIIEpUMEHTANIbHBIE | 6Op CIIOCOO0B U COOTHOILICHUH MEXTYy (PU3HMUECKUMH XapaKTe-
HCCIICIOBAHUS U UC- | CPEICTB UBMEPEHUN | PUCTUKAMHU B TEOMETPUYECKOM U BOJIHOBOH
II0JIb30BaTh OCHOB- | U IPUMEHSET UX IIPU | ONTHKE.
HbI€ TIpUEMBI 00pa- | IPOBEACHUU 3KCIle- | YMeTh:
OOTKM M NIPEJCTaB- | PUMEHTAIBHBIX UC- | — (POPMYJIMPOBATH HA MATEMAaTHUYECKOM S3BIKE
JI€HUs TIOJTYYEHHBIX | CIeIOBaHMUH U pemaTh GU3NUECcKue 3a1a4y M0 ONTUKE;
JTAHHBIX. - YMETb CAMOCTOSITEJILHO MPOBOAUTH ONTHYE-

CKHE KCTIEPUMEHTAIbHBIC HCCIICTOBAHUS.
Buiagers HaBBIKAMU:

— HCIIOJIB30BAaHMSI MAaTEMaTHYECKOTO ammapara
IpU pelIeHnd (PpU3MYECKUX 3a7ad M0 pa3HbIM
paszenam B OITHKE;

— paboThl ¢ IEKTPOU3MEPHUTEIHHBIMH TIPHUOO-

pamu.
HNA-OI1K-2.2 3HaTh:

[TpoBoauT 06pabOT- | — METOMBI CTATUCTUYECKONU 00PaOOTKH pe3yJib-
Ky M IIPEJCTABICHUE | TATOB U3MEPEHUs B 00IIEM (PU3NIECKOM IpaK-
MOJTyYCHHBIX JIaH- THUKYME TI0 OTITHKE;

HBIX U OLIEHKY I10- — OCHOBHBIE BUJIBI pacIipe/ieIeHuil CirydaitHbIX

TPEUIHOCTHU Pe3yJib- | BEJIMYHUH.




Dopmupyemast Huauxkarop po- Ilepeuyennb
KOMIIeTeHIIUsI CTH2KEHHSI KOMIIe- IUIAHMPYEeMBbIX pe3yJIbTATOB 00yUeHH s
(xox u popmyn- TeHIUH
poBKa) (xox 1 popmy.iu-
pOBKa)

TaTOB U3MEPEHUU

-ocHOBBI paboTel B Excel, Wolfram Mathemat-
ica.

Ymersn:

— 00pabartpIBaTh pe3yJbTaThl MPSIMBIX U KOC-
BEHHBIX ONTUYECKUX U3MEPEHUN;

- TIOJIb30BAThCSI TEOPETHYECKUMH OCHOBAMH,
OCHOBHBIMH TOHSTUSIMU, 3aKOHAMH M MOJEIIs-
MU (076371978
Baaners HaBbIKAMM:

-IIPUMEHEHUs] METOJ0B 00pabOTKH M aHaIu3a
AKCIIEPUMEHTAIFHOM M TEOpeTHYeCKOol (u3u-
yecKkoi nH(popMaIum,

— rpadUyecKoro MpeCTaBICHUs SKCIIEPUMEH-
TAJIbHBIX PE3yJIbTATOB;

— UCIONB30BaHUS HH(POPMAIIMOHHBIX TEXHO-
JOTHHA TIPH peHIeHWH (U3NYECKHX 3a7ad o

BOJIHOBOW U MOJIEKYJISIPHOU OITHKE.

4. O0beM, CTPYKTYpPA U COAepKaAHMEe JUCHUIIIIHMHBI
OO6m1ast TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUITBI, 72 aKkaj. Jaca.

Ne | Temsl (pa3aeJinl) Buabl yueOHbIX 3aHATHH, | DPOPMBI TEKYIIET0 KOHTPOJIS
n/m| JAUCHMILIMHBI, BKJIIOUYAsl CAMOCTOATEIb- ycneBaeMoCTH
HX cojlep:KaHue HYI0 padoTy CTY/I€HTOB,
U UX TPY10eMKOCTh dopma NPoOMeKYTOUYHOI aTTe-
o | (B akageMHYeCKHX 4acax) CTALMH
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[ToaroroBka otdera mo padore.
1 I'eomeTpuueckasn 4 20| 2 5 Crmaya TEOpeTHMYECKOTO MUHHU-
ONTHKA MyMa, 3alldTa MOJYyYEeHHBIX pe-
3yJIbTaTOB
[ToaroroBka otdera mo padore.
Cnaya TEOpPETUYECKOTO MUHH-
2 |BoanoBasi onTuka | 4 20| 2 5 A p
MyMa, 3alldTa MOJYyYEeHHBIX pe-
3yJIbTaTOB
[ToaroToBka oTdera Mo padore.
Monexyasipras Crmaua TEOPETHUYECKOIO0 MHUHHU
3 |onmTHKa 4 11] 1 4 p
MyMa, 3allliTa MOJYyYEeHHBIX pe-
3yJIbTaTOB
4 03| 1,7 3auéT
NTOI'O 51 5103|157




Coneprkanue pa3iesnoB JUCITUTUTHHBI:

1. 'eomeTpuyeckasi ONTHKA

JlabopatopHbie pabOTHI:

Nel. Onpenenenne pOKyCHBIX PacCTOSHUIN MOJOKUTEIBHBIX M OTPULATEIBHBIX C]e-
PUYECKUX JIMH3.

Ne2. MonenupoBanue ONTHYECKUX MPUOOPOB U OTIPEACTICHHE UX YBEITHUCHHS.

Ne3. M3yuyeHue MUKpocKona M ONpeiesieHHe MOKa3aTess NPeloMIICHUs MpOo3pauyHon
Cpenpbl.

Ne4. Omnpenenenue nokazaTesnsi NPEJIOMIICHHS U CPEHEH TUCIEPCHM KUJIKOCTHU C IO-
Motipto peppaktromerpa (UPD-22).

2. BosinoBas onTuka

JlabopatopHbie pabOTHI:

Ne5. N3yuenne naTepdEepeHINOHHOM cXeMbl Kosell HproToHa.

Ne6. N3yuenune nugpakuuu ceera.

Ne7. Onpenenenuie nokasaresns MpeJOMIICHUS U KOHLUEHTPALUU MPO3pAaYHbIX PacTBO-
pOB Ipu noMouy uaTephepomerpa Pases.

Ne8. U3yuenne audpakiiMOHHON PEeIIETKHU ¢ TOMOIIbIO TOHUOMETpA.

Ne9.OmnpeneneHre 4acTOTHOM IHUCIEPCUM CTEKJISHHOM MPU3MBbI C IMOMOUIBIO T'OHUO-
MeTpa.

Nel0. M3yuenune npocTeHero CeKTpaabHOro amnmapara.

3. MoJiekyJIsIpHasi ONITHKA

JlaboparopHbie pabOTHI:

Nell.M3yuenue BpalleHUs TIOCKOCTH TMOJIAPU3ALNU U OIpe/eleHHe KOHIEHTPALUn
CaxapHOTr0 PacTBOpa C MOMOIILIO0 CaXapuMeETpa.

Nel2. N3ydenue BpaieHus TUIOCKOCTH MOJSPU3allid B MarHuTHOM mojie (3 dext Da-
paznes).

5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH, B TOM YHCJI€ TEXHOJOTHH IJIEKTPOHHOI0 O0yUYeHHUs U
AUCTAHIMOHHBbIE 00pa3oBaTe/bHbIe TEXHOJOIMHU, UCNOJIb3yeMble NMPH OCYLIeCTBJICHUH
00pa3oBaTeIbHOIO Mpouecca 1o JHCUUIJINHE
B nporecce 00ydeHns HCIONB3YIOTCS CleyroIue 00pa3oBaTeIbHbIe TEXHOIOTUU:

JlaGopaTopHoOe 3aHsiITHe— 3aHATHE, [TOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB U 3aKPEIUICHUIO 3HAHUH, MOTY4YEHHBIX Ha JICKIUAX M MPAKTUYECKUX 3aHATUAX. DTO
dopma opraHuzanuum OOy4YeHMs, KOTJa CTYACHTHI IO 33JaHUI0 U TOJA PYKOBOJICTBOM
NpEenojaBaTess BBINIOJHAIOT OJHY WJIM HECKOJIbKO JabopaTOpHbIX paboT. OCHOBHBIE
JTUIAKTUYECKUE LeIH JIabOpaTOpHBIX pPadOT — HKCHEPUMEHTAIbHOE MOJTBEPIKICHHUE
U3YyYEHHBIX TEOPETUYECKUX IOJIOKEHUH, MpoBepKa (OpMyJ, O3HAKOMJIEHHE C METOJUKON
NPOBEICHUS SKCICPUMEHTOB, HCCleoBaHUI. B xome pa®oThl CTYJOEHTHI BbIpaOATHIBAIOT
yMEHHUsl HaOJI0[aTh, CPAaBHUBATh, COIOCTAaBIATh, AHAJIW3UPOBATh, JE€NaTh BBIBOJBI H
000011IeHHUs, CAMOCTOATENIBHO BECTH HCCIIEIOBAHUS, MOJIb30BAThCS PA3TUYHBIMU MPUEMAMU
U3MEpeHHd, 0hOpPMIIATh PEe3yJbTaThl B BHAE TaOIHI], cxeM, rpadukoB. OZHOBpEMEHHO Yy
CTYZCHTOB (hOpMUPYIOTCS MpodecCHOHATbHBIC YMEHHS U HaBBIKM oOpalieHus ¢ npudopamu,
anmaparypoil M JOpyr'MMH TEXHHYECKMMH CpEACTBAaMH Uil IPOBEACHHsS OINBITOB. B
COOTBETCTBUH C JUIAKTUYECKUMU LEISIMU ONpEAEIseTCs COAepKaHue J1adopaTopHbIX padoT:
U3yYeHHE CBOMCTB BEIIECTB, MX KAUYECTBEHHBIX XapaKTEPUCTUK, KOJIMYECTBEHHBIX
nokasaresiel, n3ydeHue ycTpoiictBa u paboThl mpuOOpOB, 00OPYIOBAaHHUS, UX HCIBITAaHHE,
CHSTHE XapaKTEPUCTUK U T. JI.

JlaGopaTopHas padoTa — opranuzainus y4yeOHOW paboThl ¢ peaJbHBIMH MaTepHajb-
HBIMU ¥ MTH(QOPMALIMOHHBIMUA O0OBEKTaMHM, SIKCIIEPUMEHTaIbHAs paboTa ¢ aHAJIOTOBBIMU MO/IE-



JISIMU PEATbHBIX 00BEKTOB.
KoncyabTanus — 3aHaTHe, NOCBAMEHHOE KOHCYJIbTALUUAM 10 OPTaHU3ALUNA CaMOCTO-
ATEILHON pabOThI, OTBETAM Ha BOIIPOCHI CTYICHTOB WJIN pa300py TPYAHBIX TEM.

6. IlepevyeHb JIMIEH3HUOHHOTO0 W (MJIH) CBOOOJHO PACHPOCTPAHSEMOr0 MPOrPaMMHOIO
obecrneyeHusl, HUCMOJIb3YeMOro NMPH OCYLIECTBJIEHHH 00pa30BaTeIbHOI0 Mpouecca Mo
AUCHUTIHHE

B npouiecce ocymiecTBiieHHs 00pa30BaTENFHOTO MPOIIECca UCTIONB3YIOTCS:

— st GopMUPOBAHHS TEKCTOB METOJMUECKUX MAaTEPUAIOB JUIs TaOOpaTOPHBIX padoT,
IPOMEXXYTOYHON U TEKYILEH aTTecTaluy, a TakKe OTYETOB CTYIECHTOB TI0 JJaOOPAaTOPHBIM pa-
6oram — maketsl Microsoft Office u Open/LibreOffice;

— U1t pacuéra popmya — nporpamma Wolfram Mathematica;

— st 00pabOTKU pe3yabTaTOB JaHHBIX- Excel.

7. IlepeyeHb COBpPEMEHHBIX MNPO(PECCHOHAIBHBIX 043 JAHHBIX M HMH(OPMAIHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIO0JIb3yeMbIX NPH OCYLeCTBJIeHUH 00pPa30BaTe/bLHOI0 Npouecca
10 AUCHUIIHHE (IPH HEOOX0AUMOCTH)

B mporecce ocymiecTBieHuss 00pa3oBaTeNbHOrO Mpolecca MO AUCHUILIMHE HCIOb-
3YI0TCHA:

aBTOMaTH3UpOBaHHas OubnuoreyHo-uHpopmanuonHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php.

8. IlepeyeHb OCHOBHOM M /IOMOJIHUTEJIbHON YyU4eOHOM JINTEPaTypPhbl, pecypcoB HHpopma-
LHMOHHO-TeJIeKOMMYHUKAIIMOHHOH ceTH «/HTepHeT» (IpM HEOOXOAUMOCTH), PeKOMEH-
AyeMBbIX /15l 0CBOCHMS AU CHMILIUHBI

a) OCHOBHAS JIUTEepaTypa

1. CuByxun /JI. B. O6mmii kypc ¢usuku: yued. mocobue s By30B : B 5 T.. T. 4, Onruka. /
. B. CuByxun; M-Bo obpazoBanusi PO - 3-e u3n., crepeorumn. - M.: ®UIMATIINUT,
2005.- 791 c.

2. Tanopxos B. A. Onruka: nabopaTtopuslif npaktukyMm. / B. A. [lanopkos, E. B. PeiOnuKo-
Ba; Hayu.-meton. coBer yH-Ta; fApocia. roc. yH-T uM. I1. I'. JleMmunosa - Apocnasine: b.u.,
2006. - 122 c. Dnextponnas Bepcus: http://www.lib.uniyar.ac.ru/edocs/iuni/20060709.pdf

3. CusyxuH, JI. B. O6muii kypc ¢usuku. T. IV. Ontuka Yue6. mocobue : Jlns By3oB. / Cu-
ByxuH /I. B. - 3-e u3z. , crepeor. - Mocksa : PUSMATIIMUT, 2002. - 792 c. - URL :
https://www.studentlibrary.ru/book/ISBN5922102281.html

0) MOMOJIHUTEIbHAS JIUTEepaTypa

1. CasenseB U. B. Kypc oOmeii ¢usuku: B 5 xu.Yueb.nmocobue nist By3oB.. Ku.4, Boin-
Hel.OnTuka. / Y. B.Caenwes - M.: Actpens,ACT, 2004. - 256¢.

2. Tpodumona T. U. Kypc dpuszuku: Yuedbnoe nmocodbue ans By3oB. / T. U.Tpodpumosa; M-Bo
obpazoBanust PO - 7-e uzn.,crepeorurt. - M.: Beicir.mk., 2001. - 542c¢.

3. 3aiigens A. H. Omnbxu n3mepenuit pusnueckux BenuuuH. / A. H. 3aiinens; AH CCCP,
®usuko-TexH. uH-T - JI.: Hayka, 1974. - 108 c.

9. MaTepuajibHO-TEXHUYeCKas1 0a3a, Heo0OXoauMAas JJIA OCYLIeCTBJIEeHUsI 00pa3oBaTeib-
HOT'0 MpoIecca Mo TUCHUIINHE

MarepuanbHO-TeXHUYECKass 0a3a, HeoOXoaumasi AJisi OCYIIECTBIECHUS 00pa3oBaTeib-
HOTO Tpoliecca Mo JUCIUIUIMHE BKIIOYAeT B CBOM COCTaB CIEI[HAIbHbIC TOMEIICHHUS:

— yueOHbIe ayJUTOPHH IS POBEACHUS 1a00paTOPHBIX padoT;



— y4eOHbIE ayTUTOPHUU JUIS MPOBEJCHUS TPYIIOBBIX U MHIMBUAYAIbHBIX KOHCYJIb-
TaInH,
— yueOHbIe ayIUTOPUU JUIsl TPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEXYTOUHOM aT-
TeCTallWH,
— TMOMCHICHUSA OJIs1 CaMOCTOSITCIILHOU pa6OTBI;
— IHOMCHICHUSA OJId XPAaHCHUSA U HpO(i)I/IHaKTI/I‘ICCKOFO O6CHy}KI/IBaHI/I$I TEXHUYCCKUX
CpencTB O0ydeHHs.
[Tomemenust uisi caMOCTOATEIBHONW PabOThl OOYYAIOMIMXCSl OCHAIICHBI KOMITBIOTEP-
HOM TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «IHTepHeT» U o0ecrieueHueM J0CTy-
na B 3JIEKTPOHHYI0 UHGOPMAITMOHHO-00Pa30BaTEIBHYIO CPEAY OPTaHU3AIIHH.
Uwucio mocagouHbIX MECT B Ay IMTOPUH JIJIs Ta0OpaTOPHBIX paboT OoJibie MO0 paBHO
MOJIOBUHE CHHCOYHOTO COCTaBa Tpymibl oOywaromuxcs. (s mpoBeaeHus: m1abopaTOpPHBIX
paboT rpymma 00yJarmuxcs JETUTCS Ha IBE TIOATPYIIIIHI).

JlabopaTopus "Onruka'

Jlaboparopnast pabora Nel
— OnTHueckas CKaMbst
— Ocgetutens OU-28
— HaGop nun3
— Tlomsopnas Tpyba

JlaGopaTopnas pabora Ne2
— Omnruueckasi CKamMbst
— Ocserutens OU-28
— Hab6op nun3
— Tlomzopuas Tpy6a

Jlaboparopras padora Ne3
— Mukpockon tuna "buongam"
— Muxkpomerp
—  OOBEKT-MHKPOMETP

Jlaboparopnast pabota No4
— Pedpaxromerp UPD-22

Jlabopartopnast pabota No5
— Mukpockon MMU-2

Jlaboparopnas pabota Ne6
— Jlazep JI'H-207a
— Omnruueckasi CKamMbst
— Habop onTudeckux 371eMEHTOB (JTMH3BI, MIEIb, PA3TUIHBIE OTBEPCTHS)

JlaGopatopHnas pabota Ne7
— MHurepdepomerp Panes UTP-1

JlaGopaTopnas pabora Ne§
— T'onmomerp I'-5 wiu I'C-5
— Ocserutens ON-18
— Judpakunonnas pemérka



JlaGopatopHnas pa6ota Ne9
— T'onmomerp I'-5 wim I'C-5
— Ocserutens OU-18
— TpeyronbHas npusma

JlaGopaTopnas pa6ora NelO
— Monoxpomarop YM-2
— PryrHag nammna

Jlaboparopras padora Nel 1
— Tlomsspumetp
— Habop kroBeT ¢ uccieayeMpIMH KUAKOCTSIMH

Jlaboparopuas pabora Nel2
— Caxapumerp CY-3
— MHMcrounuk nurannsg Mustech HY3002
— KroBera ¢ p-pomM caxapa B MarHUTHOM KaTyIIKe

ABTOD:

Crapmuit npenoaBareinb Kaheapbl
MHUKPORJICKTPOHHUKH U 00IIeH (PU3UKU

A.H. Ceprees



IIpuniaoxenne Nel k paGouei nporpaMme AUCHHUILIMHBI
«OnTHuka (pusnyecknii NPAKTUKYM)»

@®oHJ OLIECHOYHBIX CPEACTB
AJIs NPOBeE/iCHUs TeKylIero KOHTPOJIs yCIeBaeMOCTH
U MPOMEKYTOYHOI aTTecTALMHU CTY/ICeHTOB

Mo JUCIUILINHE

1. TunoBbIe KOHTPOJIbHBIC 3aJaHUA HJIX HHBIC MaTepHAJIbI,
HCII0JIB3YEMBIC B IIPOLECCE TEKYHIEI0 KOHTPOJIA YCIIEBAEMOCTH

IMoaroroBka oTyera Mo pagore

[Ipu BbINOIHEHNH 1a00PaTOPHON pabOTHI CTYACHT JAOJKEH MPEACTaBUTh €€ pe3yibTa-

Thl B ()OPME OTYETA COIJIACHO €IUMHBIM TpeOoBaHUAM. OTUET MoAaércs KaXkIbIM CTYJEHTOM
uHAuBUAYyanbHO. Kpurepun orneHuBaHus oTyéra cM. B oOmiel Tabiuie KpUTEpHEB, CTPOKU
«OTYET», «PE3YJILTAThl UCCIETOBAHUSD), «OOBSICHEHUS U BBIBOJBI».

Czlaqa TECOPETHICCKOI0 MUHUMYMA

Hepeﬂ BBIIIOJTHECHHUECM na6opaTopH0171 pa6OTBI CTYACHT NOJIKCH OTBCTUTH HA BOIPOCHL

npenojiaBaresis 00 0COOCHHOCTIX M3y4aeMbIX OOBEKTOB, MPOIIECCOB U SBJIICHHUM, O METOJIAaX
UCCJIEIOBAHMS U UCIIONb3yeMOM o0opynoBaHuu. Bompocsl OepyTtes u3 «Crrcka KOHTPOJIb-
HBIX BOIPOCOB O (PU3NYECKOMY MPAKTHKYMY [0 MeXaHuKe». Kputepuu orieHMBaHUs CM. B
oOrieli TabnuIle, CTPOKa «OTBETHI HA BOIIPOCHI TIPU JOIYCKE U 3aIUTE.

10.
11.

12.

CnMcoOK KOHTPOJIbHBIX BONIPOCOB 10 (pu3nyecKkoMy NPAKTUKYMY 0 ONTHKE

CdhopmynupyiiTe OCHOBHbIE 3aKOHBI U TIOJI0KEHUSI TE€OMETPUYECKON ONTHKH.

[Tpuniun @epma. BeiBoJ 3aKOHOB OTpakKeHUS U MPEJIOMIICHHS U3 3TOr0 MPUHIUIIA.
[Ipenomienue u oTpakeHUe Ha ChepuuecKoil MOBEPXHOCTH. BhIBOA ONTHYECKON CHIIBI
JUTSL TIPETTOMIISTFOIIIEH M OTpakaromiel chepruaecKoil TOBEPXHOCTH.

Teopema Jlarpanska-I'enbmrosnsna. JInHEHHOE U yIJIOBOE yBEIUYECHHUE.

BriBoa hopmysibl TOHKOM chepruuecKon JTUH3HI.

Jlaiite onpenenenue UACaIbHON ONTHYECKOW CUCTEMBI U €€ TJIaBHBIX IJIOCKOCTEN U TO-
YeK.

OxapakTepu3yiiTe OCHOBHBIC a0eppaluu HICaTbHOW ONTUYSCKOW CHUCTEMBI U METObI
WX YCTPAaHEHHS.

[Nokaxxute, 4T0 ecnu mpu GUKCUPOBAHHOM. L Mexay mpeaMeToM M SKpaHOM MOXKHO C
MTOMOMUIBIO MEPEMEILEHUS TOJOKUTEIbHON JTHH3BI MOJIYYUTh J1Ba YETKUX H300pakeHUs
IpeaMeTa, TO 3TO paccTOsiHUE Ooublie 4YeThpeX (POKyCHbIX paccTosHuil nuH3bl (L >
4F).

Honyuute popmyny (1.12) ans L>4F. MoxHo nu ucnons3oBats popmyiy (1.12) npu
L<F?

B03MOXHO 11 U3rOTOBUTH aXpOMaTHUYECKYIO JIMH3Y U3 OAHOPOAHOIO MaTepuasia?
N3o0pasure xon Jydeil B 3pUTEIbHON TpyOe, KOTOpas HacTpoeHa Ha OECKOHEYHOCTD.
ITouemy Henb3sl ycTaHABIMBATH TPyOy Ha OECKOHEYHOCTH, HACTPaWBasl €€ Ha yIaJicH-
HBIW PEIMET, PACTION0KEHHBIN 38 OKOHHBIM CTEKJIOM?

N3obpaszute xon myueil B 3purenbHoi Tpyoe (Keriepa wim [Manmuies) 1 MUKpOCKoOIIE.
Omnpenenure OCHOBHbIE XapaKTEPUCTUKU ITUX ONTUYECKUX MTPHUOOPOB.
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BoeiBenute dopmynst (2.1) u (2.6) mid yrioBoro yBeIWMYEHHUs 3pPUTEIBLHOW TPyObl U
MHUKPOCKOTIA.

UYem onpenensiercs (pOKyCHOE pacCTOSTHUE 3pUTEIbHOU TPYyObI?

Uem omnpenensieTcs OrpaHUYEHUs yBEIUNYSHHUS] MUKPOCKOTa?

JIuHeiiHOE yBeMYEeHNE ONTUYECKON CUCTEMBI.

OxapakTepu3yiTe OCHOBHbIE CBOMCTBA IJ1a3a.

JlaiiTe ompeneneHne OTHOCHUTEILHOTO M a0CONIOTHOTO TOKaszarens (Kod(duuneHTa)
npenomienus (pedpaxun). CBa3b 3T0ro K03h UIUEHTa ¢ FNEKTPUUECKUMHU 1 MarHuT-
HBIMH CBOMCTBaMU

KaxoBa cBsi3p MEXly ONTHYECKON TUIOTHOCTHIO BEUIECTBA U €ro MOKa3aTesieM MpeloM-
JeHUs?

KakoBbl MCTOUHMKHU CHUCTEMAaTHUYECKUX OIIMOOK B JlabopaTtopHoil padote Ne 3 Hacros-
LIEero MpakTukyma?

dusnueckas CyIHOCTh SIBIEHUS MOJIHOro BHyTpeHHero orpaxenus (IIBO). OcHoBHble
3akoHomepHoctu [1BO. Habmonenue [T1BO B ipupose.

Onuimre OCHOBHBIE METOJIBI peppaKTOMETpuUH.

Ha ocHoBe 3aK0HOB IPEIOMIIEHUS! U T€OMETPUUYECKUX MTOCTPOCHUN MOIyUuTe (POpMyTy
(4.1).

[Tokaxwure crpaBeaauBOCTh cooTHoueHUH (4.2). Ha ocHOBe 3THX COOTHOIIEHUI BbIBE-
nute ¢popmyinsl (4.3) u (4.4). Korna cienyet ctaBuTh “+”, a Korga “-*“ B TpeTheM ypaB-
HeHuu (4.2)?

OO0mwscHuTe padoty pedpakromerpa AGOGEe Ha OCHOBE NMPUHLIMITHAIBHON CXeMbI IprOopa
(cm.puc.4.2).

MOo3KHO M U3MEpUTh MOKa3aTeb MPEIOMICHUS TBEPIOTO Tela C MOMOIII0 pedpakTo-
metrpa UP®D-23.

Ou3nvecKuii CMBICI JUCTIEPCUH, CpeAHel qucnepenu, koddduirenta Adoe.
YcTpoiicTBO U pU3NUecKast CyIIHOCTb IPU3MBI IPSIMOTO BUICHUS.

OTnuuuTtenbHble CTOPOHBI pedpakTomeTrpa [lynbdpuxa.

Hcnonp30BaHue sIBICHUS MMOJHOTO BHYTPEHHET'O OTPAXXEHUsSI B HAYKE U TEXHHUKE.
OO0BsicCHUTE TIOSIBJICHUE JIOTIOTHUTEIILHON Pa3HOCTH Xoa A/2 B BeipakeHu# (5.1).
[TomyuyuTh COOTHOLIEHHE MEXAY PaJlyCcoOM CBETJIOTO MHTEP(PEPEHIIMOHHOTO KOJbLA C
JUTMHOM BOJIHBI U paJIuyCOM KPUBU3HBI JTUH3bI PU HAOIIOJCHUH B IPOXOISIIEM CBETE.
IMouemy muist pacuera paauyca KpUBU3HBI JTUH3BI R ( HEM3BECTHOM ATMHBI BOJIHBI A) Iie-
necoo0Opa3Hel UCIIoNb30BaTh BeIpakeHue (5.6), a He (5.5)?

[Tosockl paBHOUM TONIIUMHBI U paBHOTO HakiIoHA. Jlokanmm3aiusi WHTEPHEPEHIIMOHHON
KapTUHBI U YCIOBHS JIJIsl MAKCUMYMOB M MUHUMYMOB.

YeM 00yCIIOBIIEHO KOHEYHOE YHCIIO MHTEPPEPEHIIMOHHBIX MOPSIKOB B CXEME KOJIell
Herotona (oTHOCHUTCA 1M 3TO BOOOIIE K MHTEP(EPEHIINN B TOHKUX MJICHKAX W TOJIBKO
s konell HploTOHA) M Kak 3TO OOCTOSATENLCTBO MOKET OBITh MCIOIB30BAHO JJISI BBI-
TIOJTHEHUS TPETHETO YIpaXHEHUS JabopaTopHOi paboTel N 5?

[Tpunnun I'tolirenca-@penens. [loctpoenue 300 Openens.

Haiitu BO30y>X/1eHHE 3JIEKTPUUYECKOTO TI0JIsS CBETOBOM BOJIHBI NpH nuppakiuu Openens
Ha KPYTJIOM OTBEPCTUH, KOTOPOE JJIsl TOUKHU HAOJIOACHUS! OTKPBIBAET M - 30H?

Ces3p nudpaxiun Openens u Opaynrodepa. [lepexoa kK reOMETPUIECKOM ONTHKE.
Hudpaxius penenst Ha kpato skpana. [Tocrpoenue 30n lycTepa.

BriBon dhopmyner (6.8). YcenoBue makcumyMa U MUHEUMYMa Jist gudpakuuu OpayHro-
¢epa Ha mienu.

BriBon hopmyitet (6.11) aiis mpsMOyroIbHOTO OTBEPCTHS.

Hudpaxius Openenst Ha TPO3PAYHOM U HEMPO3PAYHOM MPETIATCTBUH.

Judpakuus Opaynrodepa Ha 18yx mensx. Beisox hpopmyier (7.4).

YcrpoiictBo MaTepdepomerpa Pames. OnTudeckas cxema HCIOJIB3YyeMOro B Jabopa-
TopHOU pabore natephepomerpa UTP-1 u npurmmn padots! mpubdopa.



45.

46.

47.

48.

49.

50.
51.
52.

53.
54.

55.

56.
57.
58.

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.
69.
70.
71.

72.

OOBsicHUTD, TOYEeMy B Hcronb3yemoM npudope UTP-1 nHTepdepeHIIMOHHBIE OIOCH
HaOJII0AAI0TCS TONBKO NpH Y3KoM mmenu S (cM. puc.7.3).

OueHuTh MakKCUMaJIbHOE 3HaYEHHUE IIMPUHBI IIETU S, IpU KOTOPOH eIle MOryT HabJIo-
JaTbCsl UHTEPPEPEHIIMOHHBIE MTOJIOCHI.

BriBecTu BbipaxkeHue (8.5) uisi MHHTEHCUBHOCTH AU(parupoBaHHbIX JIydei Ha N Imemnsx.
IIpencraButh rpaduk pacnpeaeneHus uHTeHcuBHOCTH rpu N = 3, d = 3b.

Kakne Bunbl nupakMOHHBIX pemIeToK Bl 3HaeTe? JlaTh OCHOBHBIE XapaKTEPHUCTUKU
3THUX BHJIOB.

KakoB ¢usnueckuii cmbicn k03ddUINEHTOB @) , f7?

Onpenenurte NoOHATUSA "HOpMaIbLHOK" U "aHOMaATBHON'" NUCTIEPCUU.

[MoctpoiiTe rpaduk 3aBUCUIMOCTH n(/l)

[TocTpoiite rpaduk 3aBUCUMOCTH OT YaCTOTHI U JUTMHBI BOJHBI CKOPOCTH PaclpocTpa-
HEHUS 3JIEKTPOMATrHUTHON BOJIHBI B BEILIECTBE.

BorurcnuTe yriioByro AUCIIEPCHIO MPU3MBI IIPU YTJI€ HAUMEHBIIIETO OTKJIOHEHHS.

3Has () , HAWJUTE JJIMHY BOJIHBI, COOTBETCTBYIOLIYIO JIMHUY MTOTJIOIECHUS.

ITocTpoiiTe 3aBUCUMOCTD n(a)) npu @ =0. B Kakux Cily4asx MOKHO ITOJb30BaThCA Ta-

KUM TpUOIKeHueM?
KakoB ¢uznveckuii CMBICI IIIa3MEHHON YacTOTHL wp ?

[Monyuure hopmymy (10.4) nns qucriepcuu CTEKISHHON TPU3MBI.
[Monb3ysick  3aBucumocthto  D(A)  wHaiiaure  3aBucumoctb D*(A),  monmaras

fos = 280mm.

dn
N3 (10.4) ouenurte BenuUMHY m IIPU3MBI, CYUTAsl, YTO OHA U3TOTOBJIEHA U3 ONTUYE-

ckoro crekna Mapku Td-1. OnTuueckue cBONCTBA CTEKIIA TPUBEAEHBI B IPUIOKEHUH [
B uéMm cocTouT nmpenmMyIiecTBO MHTEPIOJSIITMOHHON hopmyael ['apTMana niepes apyru-
mu?

[Touemy mpu nepexojie OT OJTHOM CHEKTPATbHOW JIMHUU K JPYTrOM HY>KHO Ka)Iblil pa3
(boxycupoBaTh KOJITUMATOP?

Kakoll cBeT Ha3bIBAIOT JIMHEHMHO MOJSPU30BAHHBIM, SJIUNTUYECKH MOJISIPU30BAHHBIM,
LUPKYJISIPHO NOJSAPU30BaHHBIM ?

UTo Takoe «IIOCKOCTh IIaBHOTO ceueHus» kpucramia? Kak koaeOauTcs OTHOCUTENBHO

Hee BEKTOP E B BOIHE, KOTOpast B KpUCTaJLJIE SBJISIETCS OOBIKHOBEHHON, HEOOBIKHOBEH-
HOI1?

Ha xaxom ¢usnueckom npunuune padoraer npusma Hukonsa? IIpeacraBpTe KOHCTPYK-
LU0 U XOJ JIy4el B 3TOH IpU3ME.

[TocTpoiite xon iayueit B mpuzme Boinactona.

[Touemy BO Bpems U3MEPEHUIM IPUXOAUTCS NOACTPAUBATH PE3KOCTh OKYJISIpa IPH CMEHE
pactBopa?

1
U3 (11.6) cnenyer, uto ecnu An HE 3aBUCUT OT A, TO ~ 7 Yro MOXKHO cKa3aTh O 3a-

1 1
BUCHUMOCTH l’l(ﬂ), OCHOBBIBAsCh HA 9KCIICPUMCHTAJIbHBIX l"pa(l)I/IKaX (E u ?

2?2
YUTo mpou30MAeT ¢ JIMHEHHO MOJSAPU30BAHHOW BOJHOW MPH PACHpPOCTPAaHEHHUH €€ mep-
NEHAUKYJIIPHO ONTHYECKON OCH KPUCTAIUL, BAOJb OCH KpUCTaLIa?
B uewm 3akmouaercs apdexr Dapanes?
KaxoB ¢usuueckuii cMbicn moctosiHHoOM Bepae?
OOBscHUTD Qu3MUECKyr0 CyIIHOCTh 3 dexra Dapases ¢ UCTIOIB30BaHUEM TIPEICTaBIIC-
Hus 00 3¢ dekre 3eemana.
Marnutoontuueckuii 3¢ pextT Korrona-MyToHa COCTOHUT B TMOSBICHUU JTMHEHHOTO JBY-
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JydenpesOMIIEH s TIPU PACIPOCTPAHEHUH BOJIH TEPIEHANKYIAPHO BekTopy B . Jlis
KaKUX BOJH M KaK M3MEHSIOTCA COOCTBEHHBIE YAacTOTHl B BEIIECTBE B 3TOM ciydae?
BoHbl ¢ KakuMu oNsIpU3ausaMu OyayT OOBIKHOBEHHBIMU M HEOOBIKHOBEHHBIMH

Kax n3mensercs 3aBUCUMOCTb 71 7p (a)) U NpR (a)), €CJIM U3MEHUTD 3HaK B, ?
[Tonw3ysick puc. 12.3 HapucyiiTe rpaduk 3aBUCHMOCTH p(a))

C nomomipio (12.2) u (12.10) momyuute dpopmyy (12.16) st p .

Breimummre ypaBHeHuUs MakcBeuia B MHTETpabHOW U AuddepeHnnaibHon Gpopmax u
naiiTe ux GU3NYECKYI0 HHTEPIPETAIHIO.

Kakne QyHKIMU SBISIOTCS peHIEHMEM BOJHOBOTO ypaBHeHus? Paccmorpure ciydaid
IUIOCKOH W ceprueckoi BOJH. 3alHIINTE ypaBHEHHE IUIOCKON 3IIEKTPOMAarHUTHOU
BOJIHBI Juisl ofHOMepHO# 3anaun E = E(z,t) B cyuae: nuHeitHON, KpyroBOH U 3JIIMNTH-
YECKOU MOJIIPU3ALIMIA.

3anuiuTe BbIpaK€HUE JJI MOTOKa AJIEKTpOoMarHuTHoW 3Hepruu. Kak m3mepsiercs mo-
Tok? Kakue 3 mpHeMHUKOB PETUCTPUPYIOT MOTOK HEPTUHU, a KAKUE OCBEUIEHHOCThH?
KaxoBa cBsi3b MeX/1y IUIOTHOCTBIO IOTOKA SHEPTUH, JAaBJIEHUEM M HMMITYJIbCOM AJIEK-
TPOMAarHUTHOM BOJIHBI?

Boinummre 0OCHOBHbBIE CBETOTEXHUYECKUE €IUHUIIBI.

3anumuTe BUA pasznoxkeHus Oypbe Ui MepuoIndeckoil U Hemepruoauieckon GpyHKINU.
KakoB ¢u3nveckuii CMBICI CIIEKTPAIbHON TUIOTHOCTH U3ITY4YECHHUs?

Kak cootHocuTca paznoxenue B psg Pypse wim uHterpain dypbe M HCCiaeqOBaHUE
CHeKTpa crekrporpagoM (MoHOXpomaTropom)? B yem mpeumyiiecTBa pas3iiosKeHHUs Ha
CUHYCOU/IaJIbHBIE BOJIHBI 10 CPABHEHUIO C PA3JI0KEHUEM I10 APYTUM (YHKIHSIM?
[lonyunrte Belpa)keHHE IJIsl CIIEKTPAIbHOM IJIOTHOCTH BOJIHOBOrO Ityra. KakoBa cBs3b
MEXIY JUIUTEILHOCTHIO 1IyTa U IIMPUHON CIEKTPATIbHOMN JIMHUU?

[TonyuuTe BhIpaxkeHue JJIsl €CTECTBEHHOM IMIMPUHBI CTIEKTPAJIbHON JIMHUM B MOJIETH pa-
JUALMOHHOTO 3aTyXaHHs OLMJUISATOPA.

Kakumu napamerpamu onpenenseTcst J0IUIEPOBCKOE YITUPEHNE CIIEKTPAIbHOM JIMHUU U
yIapHOE YIIUpEHHE?

Yro takoe BonHOBOM nakeT? BeiBenute hopmyiy Panes anst rpynmnoBoii CKOpoCTH.
Kakyro nosmsipuzanuio MMeeT BOJIHA, M3iaydaemas aunoieM? Hapucyiite mnpoctpan-
CTBEHHOE DACIIPEAEIEHUE I0JIA, M3Iy4aeMOro OCLUMUIMPYIOIIUM AMIoieM. B kakom
HarpaBJieHUH OyJIeT MaKCUMaIbHOE U3TyYeHHE U B KAKOM €ro He OyaeT BooOoIe?
MoskeT 11 BO3ZHUKHYTh M3JIy4eHHE [P paBHOMEPHOM JBMKEHHM 3apsaa B cpeae? Ka-
KOBa JIOJDKHA OBITh ero ckopocTh? Kak cka3zbiBaeTCsl moka3aTesb MPETOMIICHUS CPebl
Ha YCJIOBUSX BO3HUKHOBEHUs cBeueHua? B uém cocrout 3¢pdpexr BaBunosa-Uepenkona?
Hapucyiite npocTpaHCTBEHHOE paclpe/ieieHHe BEKTOPOB U B JIMHEHHO MOJISIPU30BaH-
HOM cTOsTYeN BOJIHE JUIsl pa3IMYHbIX IPOMEXYTKOB BpEMEHH (Hampumep, t = 0).
Vkaxute u3BecTHble BaMm crocoObl ompeneneHusi ckopoctu cBera. Kakas ckopocTh
OOBIYHO U3MEPSETCS B ONTUYECKOM IKCIIEPUMEHTE?

B ueMm 3akiroyaeTcsi COBpEeMEHHBIM METOJ m3MepeHus: (a30BOM CKOPOCTH C OOJIBIIOHN
TOYHOCTbHIO?

[Ipoanamm3upyiite hopmymy Panes u ykaxkute ycioBUs BOZHUKHOBEHHUSI HOPMAIbHOU U
AHOMAJIBHOW TUCTIEPCUM.

B kakoMm ciydae mOHSITUE TPYIMIIOBOM CKOPOCTH TepsieT cMbici? J[ailTe KauyeCTBEHHYIO
XapaKTEPUCTUKY MOHSATUS CUTHAJIBHOM CKOPOCTH.

BriBenute popmyny byrepa-JlamGepra st morsiomeHust CBeTa.

[lonp3ysicb KOMIUIEKCHBIM TIOKa3aTeJIeM IIPEJIOMIIEHUs IOJIy4uTe 3akoH byrepa-
JlamGepra. Becerna i 3aTyxaHue BOJTHBI CBSI3aHO C TOTJIOMEHUEM?

Hapucyiite 3aBucuMocts K03(duiinenTa npesomMaeHust OT 4acTOThl U JUIMHBI BOJIHBI.
OxapakTepu3yuTe pa3InyHbIe Y4aCTKU 3TOM 3aBUCUMOCTH.

Hapucyiite 3aBucumMocTh K03()(HUIIMEHTOB HOTJIOMEHHS OT 4acToThl. KakoB ¢uznuye-
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CKHI CMBICTT COOCTBEHHOM YaCTOTHI?

B xakoM 4aCTOTHOM Juamna3oHe MPOSIBISAETCS MOHHAS AUCTIEPCHS?

B cootBercTBHHE ¢ uneeit HproToHa, pagyra HaOmogaeTcs u3-3a MPEIOMIICHHS CBETOBO-
ro Jly4ya Ha MOBEPXHOCTH KalelabKHU BOJbI B3BEIICHHOW B BO3AyX€ IOCIE JOXKAS, U OJ-
HOKPAaTHOTO WJIM JIBYKPaTHOTO MOJHOIO BHYTPEHHETO OTPa)K€HUsl BHYTpH Karuiu. [lomns-
3ysCh ATOU ujeel 00BICHUTE YepeIOBAaHUE IIBETOB B PaIyTe.

KakoBbl 0COOEHHOCTH pacmpoCTpaHEHHs JEKTPOMAarHUTHBIX BOJMH B Tuiazme? Kakos
(bu3MUYeCKUi CMBICT MJIA3MEHHOM YacTOThI?

Uro Takoe penakcalyoHHas (OpHEeHTalMOHHas) nossgpuzyemoctb? Kak ucronkoBarh
pasinyue MEXIy AUAIEKTPUUECKON MOCTOSIHHOW BOJABI, M3MEPEHHOUN MPU ONTHYECKUX
4acTOTax U B CTATMYECKUX MOJSIX?

[Touemy B ONITUYECKOM JMAINa30HE OTHOCUTENIbHASI MAarHUTHASI IPOHULIAEMOCTh ~ 17

B uyem 3aki04yaroTCsi OCHOBHBIE IMOJIOKEHUS (PEHOMEHOJIOTMYECKON TEOpUH BpallleHus
IJIOCKOCTH MOJISIpU3aLny, ipeasioxeHHo dpenenem?

B uém cocrout ekt 3eemana?

OnumuTe cXeMy OINBITOB O MAarHUTHOMY BPAILEHHUIO IUIOCKOCTU Mojsipu3auuu. Yem
3TO SIBJIEHUE CXOKE C €CTECTBEHHBIM BpPALlICHUEM U YEM OTJINYAETCS OT HETO?

B uem 3akmrouaetcs kinaccuueckuii onbIT JleGenena mo HaOMIOEHUIO CBETOBOTO JaBJie-
Hus? Kakue sBieHUsT «MacKupoBaim» 3TOT 3pdext? [logemy 3TOT OMBIT cleayeT mpo-
BOJUTH B BaKyyMe?

[oxaxxute, 94T0 3P PEKT CBETOBOTO JABICHUS IPUBOAUT K NMPEICTABICHUIO 00 UMITYJIbCEe
3J€KTPOMArHUTHOIO MOJIS.

Hcxons W3 3IMEKTPOMAarHUTHOW TPUPOJBI CBETA, MOIy4YHTE (HOPMYITy, CBS3BIBAIOLIYIO
JIaBJICHUE AJIEKTPOMATHUTHOM BOJIHBI U €€ TUIOTHOCTh YHEPTUU.

[Tonb3ysich ypaBHeHMsAMH MakcBelia, MOJIYyYUTE 3aKOH MPETOMIIEHUS U OTPa)KEeHUs
3J€KTPOMArHUTHOM BOJIHBI.

CdhopmynupyiiTe HOCTaHOBKY 3a/1a4M pU BeiBoze hopmyn Dpeners.

YUTo mpouCXOaUT NpH MAJICHUU CBETA HA TPAHMILY JABYX Cpell 1oj yrioMm bprocrepa?
Hapucyiite 3aBucumocts ko3¢ ¢uirenta orpaxenus R ot yrina nagenus. M3menurcs
i R mipu oOpalieHny CBETOBBIX My4KoB? UTO MpOUCXOIUT ITPH CMEHE 3Haka R?

Uro npoucxoaut ¢ (a3oil BEKTOpa MpH MaJeHUN BOJIHBI HA TPAHUILY IBYX IUIEKTPH-
KOB IT0J pa3HbiMU yriiamu? Korga mpoucxoauT moTepst «IoJ-BOJHBDY U KaK 3TO MPOsIB-
JISIeTCS B ONTUKE?

Korna Bo3HMKaeT MoJIHOE BHYTpeHHEE oTpakeHre? ONMUIIUTE ONBITHI, IJI€ OHO MPOSB-
JSIETCSI U UCTIIOJIb3YETCSl.

Ouenurte riyOMHY IPOHUKHOBEHUS B Cpeiy, Ha TPaHULIEC pa3jesia ¢ KOTOPOMl Mpoucxo-
JIUT TIOJIHOE BHYTPEHHEE OTPaXKEHHUE.

Kak n3mensiercst ¢paza BOJIHBI IPHU MOJTHOM BHYTPEHHEM OTPasKeHUU?

Kakoit Oyzaer nomsipuzanust OTpaKeHHOH BOJHBI U KakoM 3HaueHuH (asbl? Kak momy-
YaeTCsl KpyroBas Mojasipu3anns?

Kax opueHTHpOBaHa MIOCKOCTH MOJSPU3ALMHN BOJHBI OTHOCUTENIBHO IMJIOCKOCTHU IJIaB-
HOTO CE€UYEHUS KpUCTasuIa JjIsi OOBIKHOBEHHOW W HEOOBIKHOBEHHOM BOJIH?

Kak cBsi3aHbl MeX1y ¥ B aHU30TpONHON cpene? UTo Takoe IIaBHOE HAIpaBIICHUE B
KpucTasie?

Uro Habiogaercs, eciii Ha KPUCTAJ MaJaeT MOJsPU30BaHHBIN CBET IMOJ YIJIOM K OI-
TUYECKON OCH?

YUTO NpOUCXOIAUT C JIMHEWHO MOJSAPU30BAHHOW U LUPKYJISIPHO MOJIIPU30BAHHOM BOJIHA-
MH [IPU IPOXO0KICHUH YePe3 IIIaCTUHKU?

B uem 3akirouyaeTcs 1BOMHOE JTy4enpeIoMIIEHHE CBETA B KpUCTa/LIax?

[Ipy moMony MIACTUHKH M aHAJIU3aTOpa MOXHO AUArHOCTUPOBATh KPYTOBYIO U 3JUIUII-
TUYECKYIO Moisipu3anuio ceera. Kak ato nenaerca?

JlokaxkuTe HaM4ue ABOMHOIO JIyYEHPETOMIIEHUS B OJJHOOCHOM KPHUCTaJUI€ C MO3UIUM
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152.

3JIEKTPOMAarHUTHOM T€OpUH CBETA.

B uem 3axmouarotrcs 0coO0EHHOCTH MOCTpoeHus [rolreHca Jjisi aHU30TPOIHOMN cpesbl?
Kaxk cooTHOCHTCS 3TOT METO/I C 3JIEKTPOMArHUTHOM Teopueit?

Kak M0XHO MCKYyCCTBEHHO CO3[aTh aHU3OTPOMHYIO0 cpeny? B uem 3akimiouaeTcs siBie-
HUE (POTOYNPYTOCTH U KaK OHO HCITONIB3YETCs B PAKTUICCKUX LEISX?

B uewm 3akmiouaercs s dext Keppa?

B gem cocrout adpdext [Nokkennca?

[Touemy BenmuuuHa 3ddexra Keppa B KMIKOCTH MPOMOPIMOHATBHA KBaApaTy Harps-
KEHHOCTH 3JIEKTPUYECKOT0 MoJsi?

KakoBa ¢usnueckas npuurHa BbI3bIBAEMON BHEIIHUM 3JIEKTPHUUECKUM TOJEM ONTHYe-
CKOI1 aHu3oTponuu?

Kaxkoii kpyr sIBIIeHHI ONTUCHIBAETCS B HETMHEWHON ONTHKE?

B uem 3akitouaercs siBjaeHHE caMO(OKYCUPOBKH CBETOBBIX IIOTOKOB U KaKOBBI (pU3HYe-
CKH€ TIPUHIIUIIBI, BHI3BIBAIOIIUE 3TO SIBICHUE?

[Tosichute puznueckre MPUHIIUIB BOZHUKHOBEHUSI BTOPO TapMOHUKH (T€Hepalus Ha
yABOEHHOM 4acToTe).

Kak HyXHO M3MEHHUTHb MOJEIb, UCIOJb3YEMYIO B KIIACCHYECKON JJIEKTPOHHON TEOPUH
JTUCTIEPCUH, JIJISl TOTO YTOOBI OOBSICHUTH HEJTMHEHHYIO MONIIPU3YEMOCTh MOJIEKYT?

C nomol1ip0 MOJIENIM aHFAPMOHUYECKOT0 OCHIIIISATOpPa OOBSICHUTE BOSHUKHOBEHHE BTO-
PUYHBIX BOJH C KPaTHBIMU 4acTOTaMH?

Kax 00bsICHUTH 3aBUCMMOCTB ITOKA3aTeNsl IPEJIOMIIEHHS OT UHTEHCUBHOCTH cBeTa?

B uéwm 3akmouaetcs 3 pexT onTHIeCKoro JeTeKTUPOBAHUS?

Uro Takoe mHTepdepeHuus cera? ChopMmynupyiTe ycioBHe HHTEPPEPEHIMH JIBYX
MIPOU3BOJBHBIX JIEKTPOMATrHUTHBIX BOJH.

Kaxue BosHBI Ha3bIBaIOT KBA3UMOHOXPOMAaTHUECKUMHU?

Omnpenenure nepuoa UHTEpPEPEHIIMOHHON KapTHHBI B omnbiTe FOHTa.

KakoB npuHUUI cO3/1aHMSI KOT€PEHTHBIX UICTOYHHUKOB B OMBITaX C UCIOJIb30BAHUEM 3€p-
kai Openens, ounpusmsl Openenst, OunuH3b1 buiie?

3anuimTe ycIoBUE BPEMEHHON KOT€PEHTHOCTH ABYXYAaCTOTHOTO MCTOYHUKA, H3JIydYa-
OLLEr0 BOJIHBI, OTJIMYAIOIICHCS MO TMHE BOJHBI Ha 33/IaHHYIO J0JIO.

OnuimuTe OmbIThI, B KOTOPBIX MPOSIBISETCS MPOCTPAHCTBEHHAs] KOT€PEHTHOCTh. Kak
BIIMSCT anepTypa UHTEP(PEPEeHIINKU Ha YCIOBUS HAOMIOACHUS HHTEPPEPEHIIMOHHON Kap-
THUHBI?

Kakumu onbiTaMu MOKHO MPOJIEMOHCTPUPOBATH BPEMEHHYIO U MPOCTPAHCTBEHHYIO KO-
TEPEHTHOCTS Ja3epa?

KaxkoBbl ¢u3ndeckue npuurHbI BBICOKOW KOTEPEHTHOCTH JIA3EPHOTO U3JTyUCHUS ?

B uewm 3akmouaetcs uaest ycTponcTBa 3Be31HOro uaTepdepomerpa Maiikenbcona?
[Toyemy nnst HaOmroAeHUST WHTEPPEPCHIITMOHHBIX TOJIOC B OeJloM cBeTe IIEHKa (TIa-
CTUHKA) JIOJDKHA OBITh OYCHB TOHKOM?

Kakum oGpa3om u3 pesyibraTra HaOIIOJIEHUS MOJI0C IBYIy4eBOM HHTEP(EPEHIIMOHHOMN
KapTUHBI MOKHO TOTYYUTh HHPOPMAIIHIO O CIEKTPATIEHOM COCTAaBE M3ITYUCHHS?

C uem cBs3aHa nokanuzanus HUHTEpGEepeHUUOHHBIX Tojoc? KakoBbl JOMKHBI OBITH
YCIIOBUSI X HAONIOACHUS B JBYX MpPENEIbHBIX ciaydasxX (TOJOCH PaBHOW TOJMIIMHEI U
PaBHOTO HaKJIOHA)?

[Touemy B mHTEpPHEPEHIIMOHHBIX OMBITAX 110 METOAY JCJICHUS aMIUIUTYIbI C MTOMOIIBIO
TOHKOHW TPO3PavyHON IIACTUHKH OOBIYHO MCTIONB3YIOT OTPKCHHBIN, a HE MPOXOIAIIHI
cBeT?

Kak Bo3Hukarot konbia Hetotona? Kak MOXHO B 3TOM ONBITE U3MEPUTH IJIMHY BOJIHBI?
Uem oTnuyaroTcs KapTUHBI B OTPAKEHHOM U IIPOXOJISILEM CBETE?

Kak uzmenutcs panuyc xonen HploToHa, eciu JIMH3Y MOAHATH Ha BHICOTY OT IMOBEPXHO-
CTHU CTEKJISIHHOM TUTACTUHKU?

Kak n3mensitca paauycel kosien HproToHa, €ciii MpOCTPaHCTBO MEXIY JIMH30M M CTEK-
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JISTHHOM TUTACTMHKOM 3aIOJIHUTh JKUJIKOCTBIO C TIOKA3aTesieM MpeioMiieHus ?

Kak Bo3HuKaeT nHTepdepeHInoOHHas KapTuHa B uHTEephepomeTpe Maiikenscona? Kak
HCIIOJIb30BaTh 3TOT UHTEP(PEPOMETP ISl METPOIOTHUECKUX LIETEH U U3MEPEHUs ITTUHBI
BOJIHOBOTO I1yra?

Hapucyiite cxemy unrepdepomerpa Kamena u oxapakTepuzyWTe BO3MOKXHOCTU WH-
TepPEepeHIIMOHHOTO METO/a AJIsi U3MEpPEHUs MoKaszaTens MpenomiieHus Bemiecta. [lo-
4YeMy IUIaCTUHBI HHTEpPEpOMETpa JOKHBI OBITh HE TTapalIeIbHbI?

B uém paznuuue u B 4éM cxoacTBO uHTephepeHIonHoM cxembl FOHTa ¢ nunTepdepo-
MeTpoM Panes?

B uém cocrout mpeumyiiectBo unrepdpepomeTpa PoxxaecTBeHckoro nepea uHTepdepo-
MeTrpoM Kamena?

YeM ompenensitoTcsi KOHTPACTHOCTh U PE3KOCTh MHTEP(PEPEHIIMOHHON KapTUHBI B Ue-
anpHOM uHTephepomeTpe Padbpu-Ilepo? Uto orpaHnuMBaeT BO3MOKHOCTH TOBBIIICHUS
3TUX MAapaMeTPOB B peaibHOM HHTephepomeTpe?

KakoBo coOTHOIIIEHNE MHTEHCUBHOCTH MEXAY MaJarollero u orpaxeHHoro csera? Ka-
KOBa poJib MOIJIOUIEHUS CBETA B CIOSAX?

[TocTpoiite 3aBUCUMOCTh MHTCHCUBHOCTEH B mHTepdepomeTpe Padbpu-Ilepo oTpaxen-
HOM M MPOXOJSIICH BOJH OT yria MaJeHusi Mpu MHOTONyueBON MHTephEepeHLUU AJs
ManbIx K03 dunmeHToB oTpaxkenus. Kakas n3 uHTeppepeHIIMOHHBIX KapTUH 00J1agaeT
O0JIBIIUM KOHTPACTOM?

Onummre NPUHIAT ASHCTBHS HHTEPPEPEHITMOHHOTO QUITBTPA.

B uem cocTouT npuHLKI JEHCTBHSI MHOTOCIIOMHOTO OTPaXKaTesl.

N3noxure unero 300 OpeHenst ¥ MPOBEIUTE aHAINU3 MOJYUYEHHBIX Pe3yJIbTaToOB MPH JH-
(bpakuu IeKTPOMAarHUTHBIX BOJIH HA KPYTJIOM OTBEPCTHH.

[Tomyuute BbIpakeHUE ISl 30HHOW IUIACTHHKH W JIOKaXHTE ee (hOoKycupyromee Iei-
CTBUE. YBSDKUTE 3TU Pe3yJbTaThl ¢ (POKYCUPYIOIIUM JACHCTBHEM JTUH3BI.

B ckonbko pa3 MHTEHCUBHOCTH B TJIABHOM (DOKyCe 30HHOU IUTACTUHKU OOJIBIIE, YeM B
(dhoxkyce n-oro mopsiaka’?

B uém 3akmrogaeTcst METOJ] BEKTOPHBIX JAMAarpaMM B MPUMEHEHHH K 3a/iadaM AuQpak-
nuu? Pazbepute TakuMm crocoOoM AUQPAKIMI0 CBETa HA KPYTJIOM OTBEPCTHU M Kpae
JKpaHa.

Uem oOycnaBiuBaeTcsl pa3inyie BEKTOPHBIX JUarpamMm npu Iudpakiuudy Ha MpsIMOJIH-
HEWHOM Kparo 3KpaHa U Ha KPYIJIOM OTBEPCTHH?

[Tokaxxute ¢ MOMOIIBIO BEKTOPHOM AMArpaMMbl, YTO OCBEIIEHHOCTh B LIECHTPE IeOMET-
PHUUYECKOM TEHU HEMPO3pPavyHOro JMCKA, MEPEKPHIBAIOLIETO HEOOIBIIOE KOJIUYECTBO 30H,
MOYTH TaKasi ke, Kak M B OCBEIIEHHOH o0JsacTu.

CdhopmynupyiiTe OCHOBHOE YCIIOBHE MEPEX0/ia OT BOJTHOBOM K TEOMETPUUYECKOM OITHKE.
Kak Hy»HO BbIOpaTh YCIOBHSI ONBITA, YTOOBI MPOSIBUIIACH BOJIHOBAs MIPHUpo/ia cBeTa?
Kax M0»HO BBECTH NOHSTHE JTy4ya B BOJHOBOM ONTHKE?

KaxoBbl [0OKHBI OBITH 3KCHEPUMEHTATbHBIE YCIOBHUS UId HaOmoneHus nudpaxuuu
®payHnrogepa Ha menu?

PaccmoTtpuTe audpakiuio cBeta Ha MPsIMOYTOIBHOM U KpyriioMm oTBepcTud. [Ipu Kakux
M3MEpPEHUSX HeOOXOIMMO YUUTHIBAT ITH SIBIICHUS ?

MO>KHO 1 CO3/1aTh Y3KHI NapajuiesIbHbIA y4OK cBeTa?

Kakoii Bug umeer ®@paynrodepoBa nudpakinoHHasi KapTHHA IPU HAKIIOHHOM TaICHUN
IJTOCKOW BOJIHBI HA MIETE?

Uewm onpenensiercs qudpakIiMOHHAS PACXOIUMOCTh JTyda?

Paccmotpute audpaknuio Ha nMpaBUWIbHON CTpyKType mened. [lomyuaure Gopmymy st
WHTEHCUBHOCTHU CBETA MOCJIE MPOXOKICHHS aMILTUTY THOU JU(PPAKITHIOHHON PEIICTKH.
Uem oTnuyaroTcst AUPPaKIMOHHBIE KAPTUHBI OT OOJIBIIOr0 YMCIIAa OJUHAKOBBIX MPEMST-
CTBUM MPU UX XAOTUUECKOM U YIOPSAOUYEHHOM PACTIOI0KEHUH?

Ot kakux nmapameTpoB IU(GPAKIIMOHHON PEIIeTKH 3aBUCHUT OJIOKEHUE TIIaBHBIX U BTO-
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POCTENEHHBIX MAaKCUMYMOB?

KaxoBa HanGomnpIiasi MHHTEHCUBHOCTh BTOPHYHOTO MakcuMyma?

Kakum ycnoBue ompenensercs HauOOJNbIIMKA TOPSIOK AU(PAKIIMOHHOTO MaKCHMyMa
TG PAKIIMOHHON peIeTKH?

[Ipy kakOM OTHOIICHWW INMHUPHHBI IIEIH K NEPUOAY PEHICTKH B AU(PPAKIIMOHHOW Kap-
TUHE OTCYTCTBYET CHeKTp 3-ero mopsaka? Kakue eie mopsiiku OTCYTCTBYIOT B 3TOM
ciyyae?

[Tonyunte BbIpaxeHue sl TUCTIEPCUN AUPPAKIIMOHHON PEIIETKU U IPU3MBIL.

Onummmre nTudpakuuio cBETa Ha ABYMEPHOW M TpeXMepHOH cTpykrype. Ilogemy Tpex-
MepHasi pelieTKa SBIAeTCs Y3KONOIOCHbIM GuibTpoM? I'ie ucnomab3yeTcst 3To aBieHue?
BBenure nonsTHe paspelaronieil CUibl ClEKTPaIbHBIX MPUOOPOB U MOIYUYUTE BhIpaXKe-
HUE AJs pa3peniaronieid cuibl audpakunoHHon pemeTky. Kakue ycnoBus onbita orpa-
HUYHMBAIOT BO3MOXHOCTb JTIOCTHKEHUSI TEOPETUYECKON pa3pelIaroieil cuiibl Juppaxiu-
OHHOM peneTku?

B uem 3akimouaetcst kputepuil Panes u kakue BO3MOXKHOCTU UMEIOTCSI AJIsl MOBBIILIEHUS
pa3pelaroneii CUIIbI BBIIIE 3TOTO KPUTEPHS?

Pazpemaronias cuna teneckona. [l dyero Hy>keH Oonblnol nuamerp oobekTuBa? Kak
MO>KHO TPEBBICUTH Pa3pelIaloIIyI0 CHIIy TEeJIeCKOma, ONPeIeICHHYIO M0 Kputepuio Pa-
nes?

Onenute paspemaronly0 CHIy MHKPOCKONA MPH NPSMOM M HAKJIOHHOM OCBEIICHUU
0o0BEKTA.

MO3KHO 11 C TOMOIIBIO ONTHYECKOTO0 MUKPOCKOMA OOHAPYKHUTh YaCTHUIII, pa3Mephl KO-
TOPBIX MHOTO MEHBIIIE JITTUHBI BOJIHEI?

B uém cocTout meton GpuIbTpaiui MPOCTPAHCTBEHHBIX TAPMOHUK?

Uro npencrasiisier co00il rolorpaMma IioCKoi BOJHBI?

Yro mpenctasiser coboit roiorpamMma chepudeckoit Boiubl? [Ipennoxure cmocob 3a-
IIUCHU TaKOW roJIorpaMmbl?

W3noxure uaero MONy4eHHs U BOCCTAHOBJICHHUS OOBEMHBIX TOJIOTpAMM IO METOIY
1O. H. Jlenucroka.

Kakumu npenmyiectBaMu 001a1a€T rojiorpaMMa 1o CpaBHEHUIO ¢ OOBIKHOBEHHOM (ho-
Torpaduei?

Uto Takoe ucIyckarenbHas crmocoOHocTh Tena? Kak cBs3aHa OHA ¢ MJIOTHOCTHIO SHEP-
MU PABHOBECHOTO M3JTy4eHUs?

[Ipu kakux ycIOBUSAX TEIJIOBOE U3IydeHHE OyAeT TepMOIUHAMHUYECKUM PaBHOBECHBIM?
KakoBbI OCHOBHBIE CBONCTBA PABHOBECHOT'O U3ITy4ECHHUS?

Kak B ontuke peanuzyercsa 4€pHoe Teao?

ChopmynupyiiTe 3aK0H H3ITy4CHUS a0COTIOTHO YEPHOTO Tena.

Kakum o6pa3om 1o u3MepeHHOM 3aBUCUMOCTH CIIEKTPATHHOM TUIOTHOCTH U3JTyYCHHS OT
YacTOTHI IIPH TEMIIEPATYyPe MOCTPOUTD TAKYIO Ke 3aBUCUMOCTh IPU TeMIieparype?
Chopmynupyiite uaeto BeiBOAbI Gopmynbl Panes-Jxunca u ykaxure, B ueM 3Ta Gop-
MyJIa IPOTUBOPEYHT OTIBITY.

Kaxk momygaetcs ¢popmyna [lnanka u3 mpencTaBieHnii 0 KBAHTOBAHUHM YHEPTHUH OCIIHJI-
astopa?

Chopmynupyiite uaero BeiBoaa Gopmyinsl [tanka o DitHmTelHy. YTO Takoe BBIHYX-
JCHHOE W3IIyYeHHE U TMOYEeMYy BO3HUKIW MPUHIMIHAIBHBIC TPYIHOCTA OOHAPYKEHUS
€r0 B ONTHYECKOM JHarna3oHe?

Onwuimre ucxoHbie ONbITH 10 (oTtodddexry. Kakue nomaydarorcs oCHOBHBIE COOTHO-
IIEHUS U B YEM OHH MPOTUBOPEUAT KJIacCUYecKor uzuke?

KakoBo o0bsicHenue ¢poro3ddexra B pamkax KBaHTOBOU Teopun?

Kaxk ompenenuts nocrosiuayto [lnanka u3 pe3ysnbTatoB 3KcnepuMeHTa o Gorodrddex-
Ty? Kakue elie CylecTByroT METO/BI ONIPEAETIEHHS 3TO KOHCTAHThI?

KaxkoBbl npenmyiecTBa pOTONPHEMHUKOB Ha OCHOBE BHYTpeHHETO oTodrhdekra?
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cTBa cBeTa?

210.

ChopmynupyiiTe OCHOBHBIE CBOMCTBA (DOTOHA.
3aBuCAT 11 K03()PUIHEHTHI DIHIITEHHA OT CHEKTPATbHOM MIIOTHOCTU U3NyUeHUs?
Kaxumu cBolicTBaMu XapaKkTepU3yeTcs BbIHYKIECHHOE U3TyUYeHUE?

Kakue ¢pyHkimu B 1azepe BBIMOIHSAIOT aKTUBHAS CpPe/ia U ONTUYECKUIl pe3oHaTop?

B kakux sBieHHsX 00HApy>KMBAIOTCSI BOJHOBEIE, a B KaKUX — KOPITyCKYJISIPHBIE CBO¥i-

HBI UMITYJIbC (DOTOHA U BOJTHOBOM BEKTOP?

211.

pacCcCBaHNU Ha CBO6OI[HLIX SHCKTpOHaX?

212.

00bBsicHeHue?
Ipumeuanue: nomepa Gopmyn 6 Gopmyruposkax 60npocos npusedenvl no MemoouUdecKuM
VKA3AHUAM K 8bINOJHEHUI0 COOMBEMCMEYIOWUX pabom.

Kakue sBIeHUS CBUACTEILCTBYIOT O TOM, 4TO (hOTOH 0bOsagaet umiryibcom? Kak cBsza-
Kax 00bsicHUTD U3MEHEHHE JUIMHBI BOJIHBI PEHTT€HOBCKOTO (POTOHA (raMMa-KBaHTa) IpU

[IpuBennTe mpuUMepshl SBJICHHUN, JOIyCKAMOIIMX KAaK BOJIHOBOE, TAK U KOPILYCKYJIIPHOE

33HII/IT3 MOJYYCHHBIX PE3YyJbTAaTOB

[Tocne BoimonHeHUs paboThl U 0popMIIeHHS OTUETA MPOBOAMUTCS 3aLIUTA MOJYUYEHHBIX
PE3yJIbTAaTOB 10 BCEM CYIIECTBEHHBIM KPUTEPHUSAM (CM. TaOIHIly KpUTEPUEB). 3alllUTa CUUTA-
€TCs YCICIIHOMU, €CIIM BCE KPUTEPUH BBIIIOJIHEHBI HE XYK€, YEM HA IIOPOTOBOM YPOBHE.

KpuTepuu oneHHBaHus CAAYH TEOPETHYECKOT0 MUHHMYMA,
OTY€TOB 10 J1a00pPaTOPHBIM PadoTaM M 3alIUTHI PadoT

. N IpoaBuHyTHIN Breicokuii
Kpurepuii | IloporoBslii ypoBeHb
YPOBEHb YPOBEHb
KavecTBO | AnekBaTHast 0ObEKTY AnexBaTHas 00BEKTY AnexBaTHas OOBEKTY HC-
MOJeJH | UCCIICIOBAaHUH U 331aH- | HCCIIEIOBAHUH H 3a- CJICTIOBAaHUH U 3aJIaHHBIM
HBIM YCJIOBUSIM JAHHBIM YCIIOBUSIM YCIIOBUSIM
Mertoauka | CoOnroneHa He MOJHO- CoOiroieHa, ogHaKO Co0uroieHa MoJIHOCTERIO U
CTBIO, €CTh OTCTYIUICHHSI, | BBISICHSIETCS, YTO CTY- OCMBICJICHHO
MOBJICKIIIAE TIOTPEITHO- | JICHT HE TIOHUMAET, I10-
CTH WU BBIXOJl B PSKU- | YeMy UMEHHO Mpe/Iu-
MBI, HE OIUCHIBACMbIC CaHHBIE JICHCTBUS Clie-
MOJIETIBIO JyeT MpeIpUHUMATh
OTtuér Nwmeer 1-2 HenocTaTka, Nmeet Hekotopeie He- | COOTBETCTBYET BCEM Tpe-
OJTHAKO B IEJIOM COOT- 3HAYUTENbHbIC HEJI0- OOBaHUSAM K OTYETY I10 Jia-
BETCTBYET TPEOOBAHUAM | CTaTKH B opopmieHuu | GOpaTopHBIM paboTam, aK-
K OTYETY 1O 1abOpaTop- | WIIHM MPeJICTaBICHUH KypaTHO oopMIiIeH
HBIM pa0oTaMm u untabe- | pe3yabTaToB
JeH
Pe3yabTa- | B nenom coorBerctByroT | COOTBETCTBYIOT 3a/1a- [ToTHOCTBIO COOTBETCTBY-
THI HCCJIe- | 33JJaHUIO U aJICKBATHBI HUIO, aICKBaTHBI 00Bb- | FOT 33JJaHUI0, KOPPEKTHO
A0BaHUs | OOBEKTY, OJJHAKO TO- €KTy, UMEETCs CTaTH- 0TOOpaXaroT OOBEKT HC-
TPEIIHOCTh Pe3yJIbTaTOB | cTHUYecKas oOpaboTka CJIeTOBaHUS B 33IaHHBIX
HE KOHTPOJINPOBAJIACh pe3yJIbTaToB YCIIOBUSIX, MOTPEIIHOCTb
KOHTPOJIMpOBaach, 00pa-
00TKa pe3yJIbTaTOB MPOBE-
JIeHa
O0bsicHe- | OOBSICHEHHS OTPHIBOY- B 00bscHeHusx ecth OOBsicHEHUS IPOBOJIATCS C
HHSI M BbI- | HbI, BEIBOJIBI Oeccoiep- THIOTE3bI U APTYMEHTHI | OTCHUIKAMU K HAMMEHOBA-




. . IIpoaBuHyTHIN Bbicokmii
Kpurepnii | Iloporossblii ypoBeHb
YpoBeHb YPOBEHb
BO/bI KaTelbHble, IPUYUHBI B UX I0JIb3Y, OJTHAKO HE | HUSAM U GOPMYIHPOBKAM
PACXOKJEHUS C TEOpUEH | MPOJAEMOHCTPUPOBAHO | 3aKOHOB, YKa3aHUEM METO-
(eciu TpebGOBANIOCH) HE YBEpPEHHOE BIIAJICHHUE JIOB, apTyMEHTAIUs JIOTHY-
OGLHCHQHBI MGTOI[OHOFHQﬁ " TCp- Hasd, CACTIaHHBIC BBIBOABI
MHHOJIOTUEN B TAHHOM | COOTBETCTBYIOT CBOMCTBAM
obnactu UCCIIEYEeMOro 00bEKTa
OtBetbl Ha | [IpaBunbpHble OTBeTH HA | [lonHbIE OTBETHI pak- | Pa3BEpHyThIe, KOPPEKTHBIE
BONPOCHI | OOJILITMHCTBO BOIPOCOB, | TUYECKH HA BCE BOMPO- | OTBETHI HA BCE BOIIPOCHI, C
NpH 10- | OJHAKO, U3JHUIIIHE KpaT- | Cbl C HE3HAYUTEIbHBIMU | OTCHUIKAMHU K HAMMEHOBA-
ImycKe " KH€ WU C OIIMOKaMH B HE/IOCTaTKaMU M HEKO- | HUSAM U (POPMYITHUPOBKAM
3alUTe | TEPMHHOJIOTHH. TOpPOIl HEXBATKOM Tep- | 3aKOHOB, YKa3aHUEM METO-
MHHOJIOTUYECKOH JIEK- 0B, apryMmeHTanus JIOTu4d-
CUKHU Hasl.

2. Circok BONPOCOB M (WIH) 3aJaHUil /151 IPOBeleHUs IPOMEKYTOYHOM aTTecTAlMU

3ayer 1o pU3NUECKOMY MPAKTUKYMY IO MEXaHUKE BBICTABIIIETCS 10 UTOTaM TEKyIeH
aTTeCTal[H IPU BBIMOJHEHUH CTYIEHTOM YCTAHOBJIEHHOI'O KOJMYECTBA JIa0OPATOPHBIX pa-
0oT.

3. Onucanne npoueaAypsbl BHICTABJICHUS] OLCHKHU

ITo mroram 3a4éra BBHICTABIAETCS OJTHA U3 OL[CHOK: «3aU4TCHOY MM «HE3aYTCHO.

OneHka «3a4TeHO0» BBICTABIICTCS CTYACHTY, KOTOPBIH MOATOTOBMII OTYETHI 110 J1abo-
paTopHBIM paboTaM, 3HaeT (pU3NYecKne BEIIMYMHBI U UX CJUHUIBI H3MEPEHHS, (HOPMYINPOB-
KA OCHOBHBIX (PM3UYECKUX 3aKOHOB ONTHUKHU, METOJOB 00paOOTKM PE3ysIbTaTOB, YMEET MOJb-
30BaThCS MPEJOCTABICHHBIMHI IPUOOPAMH M YCTaHOBKAMH, YMEET UCIIOJIB30BATh MaTEPHAIIbI
K Ja00paTOpHBIM paboTaM, BiaJeeT HAaBbIKAMH MPAKTHYECKOTO MPUMEHEHHs Jab0opaTOPHBIX
YCTAaHOBOK M IPHUOOPOB B KOHKPETHOMH J1ab0OpaTopHOM padoTe.

OneHka «He3aYTeHO0» BBICTABISCTCA CTYJCHTY, Y KOTOPOTO HE MOJITOTOBJIEH XOTS Obl
OJIMH OTYET MO HEOOXOAMMBIM JIA0OPATOPHBIM padOTaM, KOTOPHIA HE 3HACT (PU3MUECKHUE Be-
JMYUHBI U UX €TUHHLIBI U3MEpEeHHs, (OPMYITHUPOBKH OCHOBHBIX (PU3UUECKUX 3aKOHOB ONTHKH,
METOJI0B 00paOOTKH pe3yIbTaTOB, HE YMEET MOIb30BAThCS MPEIOCTABICHHBIMHA IPUOOpaMH 1
YCTaHOBKaMHM, HE YMEET UCIOIb30BaTh MaTepUaibl K JJa0OpaTOpHbIM paboTaM MU HE Biaje-
€T HaBBIKAMH IPAKTUYECKOTO TMPHUMEHEHHS JIAOOPATOPHBIX YCTAaHOBOK M HMPUOOPOB B KOH-
KpeTHOM 1abopaTopHoii paborTe.




IIpuioxkenne Ne 2 k padoyeil mporpaMmme M CHHIIIMHBI
«OnTHuka (pusnyecknii NPAKTUKYM)»

MeToauueckue YKazaHusl 1Jisl CTYACHTOB I10 OCBOCHHUIO TUCITUIIIMHBI

Ou3nvecKnii MPakKTUKYM UTPAeT BAKHYIO POJIb B MPOIECCE U3YUEHUHU CTYJIEHTAaMHU OC-
HOBHBIX (PU3NYCCKUX 3aKOHOB M 3aKOHOMEPHOCTEH, IPUBUBAET UM HABBIKH CaMOCTOSITCIIBHON
MOCTaHOBKU U MPOBEACHUS (PU3UUECKOTO HKCIIEPUMEHTa, 3HAKOMHUT MX C METOJaMH 00paboT-
KA PE3yJIbTAaTOB M3MEPCHUN W TIPEJCTABIICHUEM TOJYYEHHBIX JIAHHBIX B BUJIEC TPapUKOB U
Tabnui. B obmem (u3nueckoM mpakTUKyMe CTYJIEHTH pa0OTal0T B TEUECHUE IIECTH CEMECT-
POB, BBITIONHSS paOOTHI COOTBETCTBEHHO B paszzeiax «Mexanukay, «MosekyspHas Gpusuka,
«INEeKTPUYECTBO U MAarHEeTU3M», «OnTHKaY, «ATOMHas ¢usnka» U «PU3MKa aTOMHOTO sipa
U DJIEMEHTAPHBIX YaCTHIDY.

Ou3nYecKuil MPaKTUKyM IO ONTHUKE: PACCMATPHUBAIOTCS OCHOBBI AJIEKTPOMATHUTHOU
TEOPUU CBETA, MOJYJIMPOBAHHBIC BOJHBI, SBJIICHUE HHTEPPEPEHINH, KOTEPEHTHOCTH BOJIH,
MHOTOITy4eBasi UHTep(epeHIus, apieHne nudpakiuyd Ha OJHOMEPHBIX, TNIOCKUX U TpEXMep-
HBIX CTPYKTYypax, MOJISIPU3aLUs CBETA, OTPAKEHHUE U MPEJIOMIICHHE CBETa HA TPAHMIIE Pa3iena
U30TPOMHBIX AMAICKTPUKOB, PACIPOCTPAHEHUE BOJH B aHU3OTPOMHBIX Cpelax, WHIYLHUPO-
BaHHAsl aHU30TPOIUS ONITHYECKUX CBOWCTB, TUCIIEPCHS CBETA, OCHOBBI ONITHKU METAJIJIOB, HE-
JMHEHHbIE ONTUYECKUE SIBICHUS, TEIUIOBOE M3TyYeHHE KOHJIECHCUPOBAHHBIX Cpell, OCHOBHbBIC
NPEJCTAaBICHNS O KBAHTOBOW TEOPHH M3ITyUYCHHUS CBETA aTOMaMH M MOJIEKYJIaMH, yCUJICHHE U
reHeparus CBeTa.

Kaxnprit cTyneHt 3apaHee moiydyaer UHQOpMaLUIO 0 HOMepe JabopaTopHOil pabOThI
(bu3nYECKOro NpakTUKyMa, KOTOPYIO €My MPEACTOUT BBIMIOJIHATH HAa OYEPETHOM 3aHATUU.

CryneHT noymkeH 0e3 Omo3aHus SBUTHCS B 1a00paTOPHIO, T/I€ BBITIOIHIETCS (U3nde-
CKHUH IIPAKTUKYM.

Ha 3ansatus pusmdeckoro mpakTUKyma CTYACHT JOJKCH MPUXOAUTDH MOATOTOBICHHBIM
K BBITIOJIHEHHUIO J1a0OpaTOPHOM paboThl, UYTO 03HAYAET: YCBOCHHE TEOPETHUECKOr0 MaTepHana
no Teme j1abopaTopHOil pabOTHI, 3HAHHE TOPSAKA €€ BBIMOJHEHHUS, OCHOBHBIX AJIEMEHTOB
YCTaHOBKH, METOJI0B 00paboTKU pe3yibTaToB. [Ipu moAroToBke cieayeT U3y4uTh ONMHCAHUE
U JIOTIOJTHUTEIFHBIA MaTeprall B PEKOMEHIOBAaHHOW JTUTepaType (B KOHIIC OMHMCAHUs), TTOAT0-
TOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

[Tocne u3yueHus: onucaHus J1aOOPATOPHOUM PabOTHI CTYNEHT MOJKEH MOJITOTOBUTH B
paboueil TeTpaan KOHCHEKT TEOPETUUYECKOTO MaTepuaia, IPUBECTU CXEMY IKCIEPUMEHTalb-
HOM YCTaHOBKHM M OCHOBHBIE pacueTHbIe ()OPMYJIbI, TPUTOTOBUTH TAOIHIIBI JJIsl 3aIUCU pPe-
3yJbTaTOB IKCIIEPUMEHTOB, YKa3aTh Ha3BaHUsI yIIPaKHEHUH.

N3mepenust Ha yCTaHOBKE MPOU3BOASATCS B TOM TOPSIKE, KOTOPBIA yKa3aH B ONHCa-
HUU JabopaTopHOl paboTel. B pabouyto TeTpaab, WM, KaK MPaBUIIO, B 3apaHee MOATOTOB-
JICHHYIO TaOJUITy, CTYJCHT JIOJDKEH 3alHCaTh PE3yIbTAaThl BCEX MPOBEAEHHBIX MPSIMBIX U3ME-
peHuil HemoCcpeJCTBEHHO BO BpeMs 3KcrnepuMeHTa. Bce gaHHbBIE 3amuChbIBalOTCS B TaOIUILY
TOJILKO PYYKOM, MpeneIbHO aKKypaTHO, C YKa3aHHEM Pa3MEpPHOCTH H3MEPSIEMBIX BEIUYHH.
Ecnu ny1st o0pa®oTKu JaHHBIX UCTOIB3YETCsI KOMIBIOTEDP, TO JAHHbBIE CHayvaja 3aluChIBAIOTCS
B TETPaJb U TOJIHKO IMOTOM B KOMIBIOTEp. ECliM CTYIEeHT HE MOXET OOBSICHUTH, KaK OHU TIO-
Jy4YEeHBI, TO 3TO MOXET IOCIYXHUTh OCHOBaHHEM JJIsl HEYJOBJIETBOPUTEIbHON oleHKH. [lo
OKOHYAHUU BBHITIOTHEHUS YKCIIEPUMEHTA CTYACHT MPECTABIISICT PE3yIbTaThl U3MEPEHHN Tpe-
nonasarento. [IpenonaBarenb MOAMUCHIBAET PE3yNbTaThl B paboyeil TeTpaau CTyAeHTa U Jie-
JaeT OTMETKY O BBHITIOJTHEHHH paboThl B CBOeW KHIDKKE. ToNbKO mocie 3Toro gaboparopHas
paboTa cuuTaeTcs BHIIOJHEHHOMW, a CTYACHT UMEET MPaBO MOKUHYTh JJaOOPaTOPHIO.

Jnis cniaun paOboThI CTYACHT JTOJDKEH BBIMIOTHHUTH BCE 3aaHMsI, PUBEJCHHBIC B OMUCA-
HUU JTabopaTopHOU paboThl. B pabodyeit TeTpaau AOMHKHBI OBITH MPEACTABICHBI PE3yJIbTaThI
00pabOTKH SKCTIEPUMEHTANBHBIX JAHHBIX U MOTPENIHOCTH (C YKa3aHHUEM PacueTHBIX (opMy
JUISL UX OLICHKH). B KOHIIEe oTueTa MpUBOASTCS OCHOBHBIE PE3YNbTaThl U (OPMYIUPYIOTCS BbI-



BOABI. OTYeT 1Mo TabopaTOpHOW paboTe CAACTCS BO BPEMs OUEPEIHOTO 3aHATHS MPAKTUKyMa
npernoaBaTento. [IpernonaBaTens 3HAKOMUTCSI C MOJYYCHHBIMH pe3yJIbTaTaAMH, 33JacT JI0-
IMOJTHUTCIIBHBIC BOIIPOCHI M, C YYCTOM OTBCTOB CTYACHTA IO TCOPCTHYCCKHUM H SKCIICPUMCH-
TaJIbHBIM PE3yJIbTaTaM CTaBUT OIICHKY 3a BBINOJHEHHYIO paboTy. Eciu oTBeTHI CTylcHTaA HE
YAOBIIETBOPSIIOT TIPEMOIaBaTelis Wi 00padoTKa pe3yJIbTaTOB MPOBEICHA HE B MOJTHOM 00be-
Me, TO TPEerNoJaBaTeib UMEET MPABO OTIPABUTH CTYACHTA JUIS JOTOJTHUTEIBHOM TOJrOTOBKU
Y TIOBTOPHOM cauu J1ab0paTOpHOI pabOTHI.

CtyzaeHT, CBOEBPEMEHHO BBIMIOJIHUBIINN U CIABIINI JJabopaTOpHbIe pabOThI, MOJIy4Ya-
€T OLCHKY «3a4YTCHO», KOTOpas MPOCTABJIACTCA MPETIOAABATCIICM I'PYIINIbI B 3a4YCTHYIO KHMIK-
Ky, a TAK)KE B 3aUETHYIO BEZIOMOCTh. J[JIs1 CTYZICHTOB, UMEIONIMX 110 OKOHYaHHH (PU3HUECKOTO
IpAaKTUKyMa HeCJaHHbIE JIabopaTOpHbIE PA0OTHI, OPraHU3YETCs] KOMUCCUS MO MPAaKTUKyMY,
Ha KOTOPO# pasperaeTcs cliaTh pabOThI, BBIMIOJIHEHHBIC paHee. BhimoiHeHne 1a60paTopHOro
IMPAKTHUKyMa Ha KOMUCCHU HC JOITYCKAaCTCH. Ha xomuccun JOJDKHBI MMPUCYTCTBOBATH BCC CTY-
JICHTBI, HE TOJIYYHUBIINE 3a4eT MO MPAKTHKYMy. KOMUCCHS BBISICHSET MPUYHUHBI HEBBITIOIHE-
HUS Y4eOHOTro IJlaHa Mo NpakTukyMy. C y4eToM NMpeabsBIECHHBIX CTYACHTOM OOBSICHEHUN U
CHPABOK KOMHUCCHSI IPHHUMAET PEIICHUE O 3aYETE WA HE3aUeTe M0 MPAKTHKYMY.

EJUMHBIE TPEBOBAHUNA
K 0pOpMJIEHHIO OTUYETa IO J1abOpaTOPHBIM paboTaM

1) ITopsinkoBeIif HOMEP U HAMMEHOBaHUE J1a0OPAaTOPHOU PabOTHI.

2) Lenb paboTHI.

3) Ilepeuens ucnonb3yemMoro 000py/I0BaHUS C yKa3aHUEM OCHOBHBIX ITapaMETPOB YCTAHOBOK
1 IpuOOPOB.

4) OCHOBHBIE TEOPETUUECKHE CBEICHUS U PACYETHBIC (POPMYJIBI.

5) ®yHKIMOHAIBHYIO U MPUHIUIHAIBHYIO CXEMY JIa00pATOPHOU YCTAHOBKH.

6) IIpeaBapuTenbHbIE pacUeThl, BHIMOTHEHHBIE MTPH MOJTOTOBKE K BBHIITOIHEHUIO paboTHI (T1ae
3TO TpeOyeTCs MO OMUCAHUIO PAOOTHI).

7) Conepxanue pabOThI (TOPSAOK BBHITIOTHEHUS).

8) Xo/ BBITIOTHEHHS paOOTHI:

a) TaOJIUIIBI ¢ pe3yJIbTaTaMU BBIYUCIICHUN;

0) rpaduKH SKCIEPUMEHTAIBHBIX U PACUETHBIX 3aBUCUMOCTEH.

[Ipumedanue: rpaduky BEIUEPUUBAIOTCS HA MIJLTUMETPOBOM Oymare Wi ¢ MOMOIIBIO
KOMIIBIOTEpa M BKJIEHBAIOTCS B oT4eT. Ha kaxaoM rpaduke cTposiTcsl TOIBKO T€ 3aBUCUMO-
CTH, KOTOpbIE MPEIyCMOTPEHBI COOTBETCTBYIOUIMM IYHKTOM omnucaHusi. Oco0oe BHUMaHHE
cieayeT o0paTUTh Ha pallMOHAILHBIN BEIOOp MacmTaboB 1o ocsiM koopauHat. ['paduku sxc-
MEPUMEHTATBHBIX 3aBUCUMOCTEH CIEAYyeT BBIMOIHATH TaK, YTOOBI ObUIM SICHO BUIHBI TOYKHU
CHATBIX OTcueToB. [locKOIbKYy MoslydaeMble TOUKM UMEIOT HEKOTOpHIH pa3dpoc, TO KpUBbIE
CJIeZyeT MPOBOAUTH MEXKAY HUMHU, COO0Pa3ysCh ¢ (PU3NIECKUMU 3aKOHOMEPHOCTSAMU.

9) OteHKy OTMOOK N3MEPEHUN U BEIYUCIICHHM.
10) KpaTkue BBHIBOBI: KPUTUYECKUE COMOCTABICHUS PE3yIbTaTOB IKCIEPUMEHTa U TEOPETH-
YECKUX IMOJIOKCHHM, O0BICHESHUS PACXOXKICHUN MEX Ty HUMH (B CITy9ac WX HATUIHS).





