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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

[enstmu ocBOCHMSI TUCHMITIMHBI « DU3NYECKUI IPAKTUKYM IO OITHKE» ABIIIOTCSA:
- MpHOOpETeHHE TMPAKTHYECKUX HABBIKOB MPOBEIACHUSA (U3NYECKOTO SKCIEPUMEHTa IO
JUCLUIUIMHAM Kypca (QU3HKHY;
- OBJIQZICHHE TEOPETUYECKUMHU 3HAHUSMU OCHOBHBIX IOHSATUH, 3aKOHOB M MOJENEH 10
JUCLUIUIMHAM Kypca (QU3HKHY;
- OCBOEHHE OCHOBHBIX METOJI0B 00pa0OTKH M aHaJIM3a SKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucturumHa «DPHU3HMUECKUi MPaKTHKYM MO ONTHUKE» OTHOCHTCA K 00s3aTeNbHOM
yacTu bioka 1u siBisieTcst 9acThio MoAyst «O0muii PU3NIECKUl MPAKTHKY M.

JlaHHas JUCLUIUIMHA U3y4YaeTcss BMECTE C COOTBETCTBYIOUICH NUCIHMILIMHON OOIIero
Kypca ¢pusukn — «Ontukay. [Juctiummmna « DU3UYecKuil MPaKTHKYM IO ONMTHKE» OITUPACTCS
Ha CoJepKaHHWE NUCHMIUIUHBI «MaTeMaTuyeckuil aHanuszy», «AHaIUTUYECKash T€OMETpUs U
nuHerHas anrebpay. [lomydenHsle B Kypce «DU3HYECKUN MPAKTHKYM TI0 OINTHUKE» 3HAHUS
HEOOXOUMBI U W3Y4YeHHs] MUCHUIUIMH «Ontuueckue U (POTOIIEKTPUUECKHE CBONCTBA
MOJIYITPOBOTHUKOBY, « MarHUTHBIE U3MEPEHUS.

3. [lnanupyembie pe3yjbTaTbl O0y4YeHHUS MO JUCUUILIMHE, COOTHECEHHbIE C
IUVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOrPaMMbl

[Ipomiecc wm3ydeHUs AUCHUIUIMHBI HampaBieH Ha (QOpMHUpOBaHHE CIEIYIONIIUX
a7eMeHTOB KommereHnuid B cootrBeTcTBUH ¢ PI'OC BO, OOIl BO wu mnpuobpereHus
CIIEIYIOIINX 3HAHUH, YMEHUH, HABBIKOB U (UJTH) ONBITA ACSITETLHOCTH:



dopmupyemast Nuaukarop Ilepeuenn
KOMIIETCHIHA AOCTH/KEHHU S INIAHUPYEMBbIX Pe3yJIbTATOB
(kon u KOMITETEHIIU U o0y4eHHs
¢dopmympoBka) (xox 1 (hopMyJTHPOBKA)

Oo0menpogeccuoHalbHble KOMIIETEHIIHU

OIIK-2. Cnocoben
CaMOCTOSITEIIEHO
MIPOBOJIUTH
IKCIIEPUMECHTAIIbHBIC
HUCCICOOBAHUS U
HCITOJIB30BAaTh
OCHOBHBIC ITPUEMBI
00paboTKu 1

MMpCaACTaBJICHUA

MOJIYUYCHHBIX JaHHBIX.

N _OIIK-2.1. Haxoaut

u KPUTHUYECKH
aHAJTN3HPYET
uHpOpMaIHIO,
HEOOXOANUMYIO IUIA

peLIeHNsT TTOCTaBICHHOMN
3a/1a4u.

3HaTh:

— OCHOBHBIC (1)I/IBI/I‘IGCKI/IG BCIIMYHNHBI
F€OMETPUUYECKON M BOJHOBOM ONTHUKU U
XapaKTEPUCTUKU TPOIECCOB U SIBICHUM
HAa KaXJOM CTPYKTYpHOM YpOBHE
OopraHu3ali MaTCpuu,

— CBM3M  Mexay  (uzndyeckumu
XapaKTepUCTHKAMH SIBIICHUH u
IPOLIECCOB B ONTHUKE;

— o0mactu IIPUMEHUMOCTH

KOJINYECTBEHHBIX COOTHOIIEHUN MEXIY
(U3NUIECKUMU XapaKTEPUCTUKAMH.

Ymers:

—  HCIIOJIb30BaTh  MaTeMaTHYECKH
amnmapaT sl OCBOCHHSI TEOPETUUYECKUX
OCHOB UM IPAKTHYECKOTO HCIOJIb30BAHUS
buznuecKux METOJ0B B
F€OMETPUUYECKON 1 BOJTHOBOM ONTHKE.

na_OIIK-2.2.
PaccmarpuBaer
BO3MOXXHBIE ~ BapHaHTHI
peuieHus 3a/1a4y,
OLICHUBAs ux
JOCTOUHCTBA u
HEIOCTaTKH.

3HaTh:

— (Qusuyeckue TEOpPUU, MO3BOJISIONINE
OOBSCHATH U3BECTHBIE M MPECKA3BIBATH
HOBBIE HAYYHBIE PE3YIbTATEIL.

— (usnueckue TEOpPUH, IO3BOJSIONINE
O6’b$ICH$ITI> U3BCCTHBIC U HpGI[CKaSBIBaTB

HOBBIE Hay4YHbIE pe3yNbTaThI.
Ymersb:

— HCIIOJIB30BAaTh 3aKOHbBI COXpPAaHCHMHA,
dbyHIaMEHTATBHBIC buznveckue

3aKOHOMEPHOCTH B OINTHKE;
— IOHUMAaTh, W3JIaraTb U KPUTHUYECKU
aHaAJTU3UPOBAThH 6a30By10
obmedu3nyueckyro  HUHPOPMALHUIO  TI0
reOMETPUYECKOM M BOJIHOBOM ONTHKE.




3HATH:
- METObI MIPOBEACHUS
HKCIIEPUMEHTAIIbHBIX UCCIIEOBAHUN;

- CHCTeMBl  CTaHAApTH3alMH U
NJI_OIIK-2.3.  3naer | cepTrdUKAIHH.
OCHOBHBIE METOIBI U | YMeTh:
CpeAcTBa  NpoBeleHHs | — (HOPMYJTUPOBATh HA MATEMATHUECKOM
AKCICPUMCHTATBHBIX SI3BIKE M peraTh (pU3nYecKue 3aaauu;
UCCIIEIOBAaHUM, CUCTEMBI | -  YMETh CaMOCTOSTEIBHO IMPOBOIUTH
CTaHJapTH3AIHH U | SKCIIEPUMEHTAIIbHBIC UCCIICIOBAHMS.
CepTH(HUKAIHH. BaaneTs HaBbIKAMM:
—  HCIIONIb30BaHMS  MaTeMaTHYECKOTO
ammapara NpH PEUICHUH (DU3HUYSCKUX
3aj71a4 B ONTHKE;
— paboThl C 3JICKTPOU3MEPHUTEIHHBIMU
mpuOopamu.
3HaTh:
— CIoCcOOBI M CpPEACTBa W3MEPEHUH B
OTITHKE.
Ymers:
- IPOBOJTUTH ONITUYECKUE
HJ1_OIIK-2.4. IKCIICPUMCHTAIBHBIC UCCIICIOBAHMS.
Crocoben BBIOMpATH BUiaeTh HABBIKAMH:
CMOCOOBI M CPEAICTBA | — ppyveHeHus METOZOB 0OPAGOTKH U

W3MEPEHUI U TPOBOIUTH
AKCIEPUMEHTAIbHbIE
HUCCIEeI0BaHUS.

aHanm3a AKCIEPUMEHTATbHON u
TEOPETUYECKON HH(OPMAIIHH.




nJa_OIIK-2.5.

JIeMOHCTpUpYET yMEHUS

00paboTKn
NpCaACTaBICHUA

n

IMMOJIYUYCHHBIX OJaHHBIX H

aHaJn3a
MTOTPEIHOCTH
pE3yJbTATOB.

OLCHKH

3HaTh:

— METOABI CTaTUCTHUYECKOW 00paboTKH
pe3yIbTaTOB  M3MEpEHHss B  00meM
($U3UIECKOM MPAKTHUKYME 110 OITHKE;

— OCHOBHBIE BHUJBI pacrpeneseHuH
CITydaitHBIX BEJIMYMH.
- ocHOBBI pabotel B Excel, Wolfram
Mathematica.

Ymern:

— 00pabaTbIBaTh pe3yJbTaThl MPSAMBIX U
KOCBEHHBIX U3MEPEHUN;

- TONB30BaTbCS  TEOPETUYECKUMHU
OCHOBaMH, OCHOBHBIMH  ITOHSATHSIMH,
3aKOHAMH U MOJENsAMH  (PU3HKH.
Biaanerp HABBIKAMMU:

- MPUMEHEHHUS METOJOB 00paboTKH u

aHanusa DKCIIEPUMEHTAIILHON u
TEOPETHYECKOU buznyeckon
uHpOpMaLnu;

- rpau4ecKkoro IpeCTaBICHUS

AKCIIEPUMEHTAJIbHBIX PE3yJIbTATOB

— HCIOJIb30BaHUA HH(MOPMALMOHHBIX
TEXHOJIOTUH TPU PeICHUH (PU3UUECKUX
3a/1a4 1O ONTHKE.




4. O0beM, CTPYKTYPaH CoJepPKaHuEe TUCHUIIINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUITBI, 72 aKkaj. Jaca.

Ne Tembl (pa3aesibl) Buabl yueOHbIX 3aHATHH, ®opMbl TEKYLIETO
n/n AMCIUIJINHBI, BKJIIOYasl CAMOCTOATEIbHYIO KOHTPOJIA
HX coJepKaHue paboTy CTY1eHTOB, ycIeBaeMoCTH
U X TPYA0EMKOCTh
a | (B akageMHM4YecKHX Yacax) ®opma
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IToarotoBka oTyera Mo
«[eomeTpuyeckas pabore. Cnaua
ONTHKA». TEOPETUYECKOTO
1 4 20 | 2 5
JlaGopaTtopHnast pabota No MUHHMYMa, 3aIuTa
1-4 ITOJTyYEHHBIX
pEe3yIBTATOB
IToaroroBka oTyera Mo
pabore. Crauya
«BosHOBast oNTHKAY. TCODCTHUCCKOIO
2 |JlabopaTopHbie paOOTHI 4 20 | 2 5 MHIfHM v —
Ne 5-10 TM,
MOJTYYEHHBIX
pe3yIbTaTOB
IToaroroBka ortyera IIO
«MoaexkyasipHasi pabore. Cnaua
3 |omTHKaY. 4 111 4 |TeopeTHieckoro
JlaboparopHbie pabOTHI MUHHUMYMa, 3almTa
Ne 11-16 MOJTYYEHHBIX
pe3yIbTaTOB
03 | 1,7 3auér
NTOI'O 51151] 0,3 |15,7

Coneprxkanue pa3iesioB AUCITUTITHHBI:

1. Onpenenenne (HOKYCHBIX PACCTOSHUN MOJIOKUTEIbHBIX U OTPULATENIBHBIX CHEpPUUECKUX
JIUH3.

2. MonenrpoBaHUE ONTHYECKUX TPUOOPOB U OMPEICTICHUE UX YBEIHUEHUS.

3. N3yueHnre MUKpPOCKOIIA U OIpeieSIeHNE TTOKa3aTelis MPEIOMIICHUS PO3PAaYHON CPEbI.

4. OnpeneneHue Mokasarelssi MNPeJOMJICHUS] U CPeAHEH AUCIEPCUU KUIKOCTH C MOMOIIBIO
pedpakromerpa (MPD-22).

5. Nzyuenue nntepdhepeHIIMOHHOM cxeMbl Koner HpioToHa.

6. 3yuenue audpakuuu cBera.

7. OmnpeneneHue mokazaTens MPEIOMIICHUS U KOHIEHTPALUU IMPO3payHbIX PAacTBOPOB IMPHU
oMoty uarepdepomerpa Panest.

8. Nzyuenune audpakiiMOHHON PEIIETKH C IIOMOIIBI0 TOHHOMETpa.

9.0mnpeneneHue 4aCTOTHON AUCIEPCUM CTEKIISTHHOM MPU3MBI ¢ TIOMOILbIO TOHUOMETPA.



10. N3ydyeHue npocTeriero CueKTpajibHOTO ammapara.

11.13ydeHne BpaleHus MIOCKOCTU MOJSPU3ALMM U ONIPEeIeHHE KOHIIEHTPALMU CaXxapHOI 0
pacTBopa C MOMOIIIBIO CaXapuMeTpa.

12. V3y4enue BpalieHus MIOCKOCTH MONSPU3ALMU B MArHUTHOM 1oJie (3¢ ekt Dapanes).

13. N3ydyenue qucnepcuu CBETaA.

14. Onpenenenue pagnyca KpUBU3HBI JINH3HI.

15. U3yuenue nudpakiinOHHBIX SBJICHHM.

16. M3yuenue noaspusalyu cBeTa.

5. Oﬁpa30BaTeJIbHI>Ie TE€XHOJOIMv, B TOM YUCJI€ TEXHOJOI'MH 3JICKTPOHHOT0 Oﬁy‘leﬂlflﬂ H
AUCTAHIIMOHHBIC 06pa3OBaTeJIbele TEXHOJOTHHU, UCIOJIb3yEMbIC TIPA OCYILIECCTBJICHUMN
06p330BaTeJIbHOF0 nmpoumecca nmo 1TMCIumnJaInHe

B mporiecce 00yueHHs NCTIONB3YIOTCS CIIEAYIONIME 00pa30BaTeIbHBIE TEXHOIOTHU:

JlaGopaTopHoe 3aHsiITHe— 3aHSTHUE, TOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH U
HABBIKOB U 3aKPEIUICHUIO 3HAHMA, TTOMYUYEHHBIX HA JICKIUSAX U MPAKTUYSCKUX 3aHATUAX. DTO
dbopma opraHuzanuu OOy4YeHHUS, KOTJa CTYIEHTHl MO 33JaHUI0 M TOJ PYKOBOJCTBOM
IpenoJiaBaTessl BBINOMHSAIOT OJHY WJIM HECKOJIbKO JabopaTopHbIX paboT. OCHOBHBIE
TUAAKTUYECKUE IeJIM  JIabopaTOpHBIX pabOT — HSKCHEPHMEHTANbHOE IOATBEPXKACHUE
U3YyYEHHBIX TEOPETUYECKUX IOJIOKEHHH, MpoBepKa (GOopMyll, O3HAKOMIICHHE C METOIUKOM
MPOBEJCHUS SKCIIEPUMEHTOB, HcCclieZloBaHU. B Xxome paboTbl CTyAEHTHI BbIpaOaTHIBAIOT
YMEHHS HaOJI0/1aTh, CpPaBHUBATh, COMOCTABISITh, AaHAIW3HPOBATh, JAENaTh BBIBOABI U
0000111eH!s, CaMOCTOSATEIHHO BECTH MCCIEI0BAaHUS, MOJIb30BATHCS PA3IUUYHBIMU MpUEMaMU
u3MepeHuil, opopMIATh pe3yibTaThl B BHIE TaOIuUI, cxeM, rpadukoB. OJHOBPEMEHHO Y
CTyIeHTOB (hOopMUPYIOTCS MpOo(deCCHOHATBLHBIE YMEHUSI U HAaBBIKM OOpaIlleHUs ¢ Iprudopamu,
anmaparypoili W JIpyrMMH TEXHMYECKHMMM CpEACTBAMH Uil TPOBEICHHsS OMNBITOB. B
COOTBETCTBUH C TUIAKTUUECKHUMHU LEISIMH OTIPEAEISETCS CoIepKaHue JIabopaTOPHBIX padoT:
U3yuYeHHE CBOMCTB BEIIECTB, WX KAUECTBEHHBIX XapaKTEPUCTUK, KOJINYECTBEHHBIX
MoKaszaTesie, N3y4eHHe yCTPOWCTBa M PpabOTHl MPUOOPOB, 0OOPYAOBAHMS, WX HCIIBITAHUE,
CHSTHE XapaKTEPUCTHUK U T. JI.

JlabopaTopHasi pabora — opraHm3anuds yd4eOHOW paboThl C peaTbHBIMHU
MaTepHaJbHBIMH M WH(GOPMALMOHHBIMH OOBEKTaMM, OJKCIEpUMEHTalbHAs paboTa ¢
AQHAJIOTOBBIMH MOJEIISIMU PEeaTbHBIX 00BEKTOB.

6. IlepevyeHb JTUIEH3MOHHOTO W (MJIM) CBOGOIHO PACHPOCTPAHAEMOro MPOrPaMMHOIO
obecrneyeHusl, HCMOJIb3YeMOro MPH OCYILIECTBJIEHHH 00pPa30BaTeIbHOI0 Mpouecca 1Mo
AUCHHUTUIHHE

B nponecce ocymiecTBieHHs 00pa30BaTEIFHOTO MPOIIECCA UCTIONB3YIOTCS:

— 11 popMUPOBaHMS TEKCTOB METOAMUYECKUX MATEPUAIIOB Ul TAOOPaTOPHBIX padoT,
IPOMEXYTOUYHOH M TEKYyIIeH aTTeCTAallMH, a TAK)KE OTYETOB CTYAEHTOB IO JIAOOPATOPHBIM
paboram — maketsl Microsoft Office u Open/LibreOffice;

— 1t pacuéra popmyn — nporpamma Wolfram Mathematica;

— i 00pabOTKM pe3yabTaTOB NaHHBIX- Excel.



7. IllepedyeHb coBpeMeHHbIX NPOdecCHOHAIBHBLIX 0a3 JMAaHHBIX W HH(OPMANHOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX IPH OCYIIECTBJIEHHH 00Pa30BaTEIbHOIO NMpolecca
1o AUCHUIJIMHE (IPU He00XO0TUMOCTH)

B mpomecce ocymecTBieHHss 00pa3oBaTEIBHOTO IMpolecca IO  TUCIHILINHE
UCTIONB3YIOTCS:

aBTOMaTU3WpOBaHHas Oubamoreuno-uHpopmarmonHas cucrtema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOI M [ONOJHHUTEJbHOH Y4YeOHOHl JMTEPaTypbl, pPeCcypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn «WHTepHeT» (NMpU HE00XOAUMOCTH),
PeKOMeHAyeMbIX VISl 0CBOCHUSI I CHHMIIIMHBI

a) OCHOBHasI JIUTepaTypa

1. CasenneB U. B. Kypc obmieit puzuku. B 5 1. Tom 3. OnTuka: yuebHOe mocodue ass
By30B. CII06. Jlans, 2022.

2. TanopxoB B. A. Onruka: nmabopatopHbslii mpaktukyM. Spocnasns.Spl'yY, 2006.
http://www.lib.uniyar.ac.ru/edocs/iuni/20060709.pdf (3nexTpoHHBIN pecypc)

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. CuByxun /I. B. O6mmuii kypc pusuku. Ontuka: yued. mocodbue s By3oB. M. Hayka,
1985.

2. Tpodumona T. U. Kypc duzuku. M. Axanemus, 2004.

3. 3aiigens A. H. OmmOku uzmepenuit pusnueckux BennunH. JI. Hayka, 1974.

4. Maiicoa H. H. IIpaktukym mo kypcy oo6mieit ¢pusuxu. M., Beicmas mkona, 1970.

9. MaTepuajibHO-TEXHUYECKASA 0a3a, HeoOXoaMMAas Jif) §: OCYyIIEeCTBJICHUSA
00pa30BaTeIbLHOIO NMPoIecca MO JUCHUILIHHE

- yueOHbIe ayTMTOPHH JUIsl IPOBEIeHUs Tab0paTOPHBIX padoT;
- yueOHBIE ayTUTOPUH JUIS TIPOBEACHUS IPYNIOBBIX M MHIUBHIyalbHBIX KOHCYJIbTALNI;
- y4eOHbIe ayTUTOPHH VIS IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUYHON aTTeCTalluu;
-TIOMEIICHUS ISl CAMOCTOSATENLHOI paboTHI;
-IIOMEILEHHs] Uil XpaHEHUs U NMPO(UIAKTHUECKOTO OOCITYKMUBaHHUS TEXHUYECKUX CPEICTB
00y4eHwUsI.

[Tomemenuss  ans  CaMOCTOSATENBHOW — pabOThl  OOYyYalOUIMXCS ~ OCHAIEHBI
KOMIIBIOTEPDHOWTEXHUKOW C BO3MOJKHOCTBIO NOJKIIOUeHUs K ceth «HMHTepHer» u
o0ecreyeHneM JI0CTya K 3JIeKTPOHHOM HH(pOpMalMOHHO-00pa3oBaTenbHoi cpenesply.

ITepedyeHnb HCMOJIB3yeMOro 00OpyAOBAHMS:

JlaGopartopHas pabora Nel
e OnTuyeckas cKambs
e Ocserurens ON-28
e HaGop nmun3
e [lom3opHas Tpyda

Jlaboparopnast pabota No2
e Omnrnyeckast CKaMbs
e (Ocseturens OU-28



e Habop nmun3
e [lom3opHas Tpyba

JlaGopatopHnas pabora Ne3
e Muxkpockon tumna "buonam"
e Muxkpomerp
e  OOBEKT-MHKPOMETP

JlaGopatopnas pabota Ned
e Pedpaxromerp UPD-22

JlaGopatopnas paborta Ne5
e  Mukpockon MMU-2

Jlaboparopnas pabota Ne6
e Jlazep JI'H-207a
e OnTuyeckas cKambs
e HaGop onTrdeckux 31eMEHTOB (JIMH3BI, IEb, PA3IMYHBIE OTBEPCTHS)

Jlabopartopnast pabota No7
e Unrepdpepomerp Panes UTP-1

Jlaboparopnast pabota No§
e Tonmomerp I'-5 nmu I'C-5
e Ocserurens OU-18
e JludpakuuoHHas pemeérka

JlaGopatopnas pabora Ne9
e Tonnomerp I'-5 uiu I'C-5
e Ocserurens OU-18
e TpeyronpHas npuzma

JlaGopatopnas pabora NelO
e Monoxpomatop YM-2
e Pryrnas nammna

JlaGopaTopnas pabora Nel 1
e [lomsapumerp
e HaGop kroBeT ¢ uccineyeMbIMU XKUIKOCTIMU

Jlabopartopnast pabora Nol2
e Caxapumerp CVY-3
e lctounuk nutanust Mustech HY3002
¢ KroBera ¢ p-poMm caxapa B MarHUTHOM KaTylIKe

Jlaboparopnas pa6ota Nel3
e JlaGoparopHas ycranoBka "M3ydenue nucnepcuu cBera" (Pocyunputdop)



Jlaboparopnas pabota Nel4
e JlaGoparopHas ycraHoBka "Onpenenenue paanyca KpuBu3HbI JTHH3BL" (Pocyurnpubop)

JlaGopatopHnas pabora Nel5
e JlaGoparopHas ycranoBka "M3ydenue nuppakinoHssix seiaeHuit” (Pocyunpubop)

JlaGopatopnas pabora Nel6
e JlaGoparopHas ycraHoBka "M3ydenune nonspusanuu ceta" (Pocyunpubdop)

ABTOp(BI) :

Crapmmit mpenoaBarensb Kapeapbl
MHUKPORJICKTPOHUKH U 00IIeH PU3NKU A.H. Ceprees




IIpuio:xkenne Nel k paboyeil nporpaMme M CHUANINHbBI
«PHU3NYeCKUl IPAKTHKYM 110 ONITHKE)»

DoH/1 OLIECHOYHBIX CPeCTB
JJIS1 IPOBE/eHN S TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIlUM CTYAE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JAHUSI WJIM HHbIE MATEPHAJIbI,
HCNOJIb3yeMble B MpoIlecce TeKyIero KOHTPOJisi yCreBaeMoCTH

[Ipu BbImOMHEHUM JabOpaTOpHONl pabOThl, CTYAEHT JOJDKEH NPEICTaBUTh €&

pe3ynbTathl B (popMe oT4eTa, COTJIacHO eIUWHBIM TpeOoBaHusM. OTU€T MOMAETCS KaKIbIM
CTYJIEHTOM HMHJIMBHIYaJIbHO.

2. Cniucok BONPOCOB M (WJIH) 3aJaHUil JJIS1 IPOBeIeHUs MPOMEKYTOYHOM
arTecTalMu
3aganus AJ151 CaMOCTOATEIbHOI padoThl Nel

(mpoBepka chopmupoBanHoctu OIIK-2, unaukarop UJ1_OIIK-2.1.u U/{_OIIK-2.2).
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CdopmynupyiiTe OCHOBHBIE 3aKOHBI UITOJIOKEHHUS T€OMETPHUECKON ONITUKH.

[Tpuniun @epma. BeiBog 3aKOHOB OTpaKEHUS U MPETOMIICHUS U3 TOT0 MPUHIIUIIA.
[Ipenomnenne U oTpaxeHue Ha cepruecKoil MOBEPXHOCTH. BBIBOJ onTudeckoit
CHJIBI JISl TIPETTOMIISIFOIIIEH M OTpaxaromel chepruaeckoil TOBEpXHOCTH.

Teopema Jlarpanska-I ensmronsia. JINHEHHOE U yIII0BOE yBEIUYCHUE.

BriBo1 hopMysTel TOHKON C(HeprUUECKOM JTHMH3HI.

Jlaiite onpeneneHue UACATBHOM ONTHYECKOW CHCTEMBI M €€ TJIaBHBIX IUIOCKOCTEN M
TOYEK.

Oxapaktepu3yiiTe OCHOBHBIE a0eppaluu uaeaabHOW ONMTHYECKON CHUCTEMBI U METOIBI
UX YCTPAHEHHUS.

[Moxaxxute, 4TO €ciu NMpU PUKCHPOBAHHOM. L MeX 1y mpeMeToM U 3KpaHOM MOXHO C
IIOMOILBI0  MEPEMELIECHUs  IOJOKUTEIbHOM  JMH3bl IMOJYYHWTh JBAa  YETKHUX
U300pakeHHsI IpeIMeTa, TO ITO PACCTOSHUE OOJIbIIIE YEThIPEX (POKYCHBIX PACCTOSHHIMA
a3l (L> 4F).

B03MOXHO 7111 U3TOTOBUTH aXpOMaTHUECKYIO JIMH3Y U3 OJHOPOJHOrO Marepuana’?

. I300pasute xon nyueit B 3puTebHON TpyOe, KOTOpasi HACTPOCHA Ha OECKOHEYHOCTD.

[louemy Henb3s ycTaHaBIMBaTh TPyOy Ha OECKOHEYHOCTb, HAcTpauBas €€ Ha
YIAJIEHHBIN MPEIMET, PACIIOI0KEHHBIN 32 OKOHHBIM CTEKJIOM?

N3obpazute xox nydeit B 3putenbHoil TpyOe (Kemnepa nnu ["anumest) 1 MUKpOCKOTIE.
Omnpenenute OCHOBHBIE XapaKTEPUCTHKHU 3TUX ONTUYECKUX TPHUOOPOB.

Yewm ompenensercs: JOKyCHOE pacCTOSTHHE 3pUTENbHON TPyObI?

Yem ompenensercst orpaHUYCHHsl yBETMYEHUSI MUKpOCKoma?

JIuHeliHOE yBEIIMUEHHUE ONITUYECKON CUCTEMBI.

OxapakTepu3yiTe OCHOBHbIE CBOMCTBA IJla3a.

Jaiite ompeneneHre OTHOCUTEIBHOTO U abCOMIOTHOrO mokaszarens (kKoddduumenrta)
npenomieHus (pedpakuuu). CBsS3b 3TOro KodD@uImeHTta ¢ IIEKTPUUYESCKUMHU U
MarHUTHBIMH CBOMCTBaMU

KakoBa cBsI3p MeXay ONTHYECKOM IUIOTHOCTBIO BELIECTBA M €ro II0oKa3aTeleMm
npesomiieHus?

KakoBbl WCTOYHHMKH CHCTEMAaTHUYECKHX OIMOOK B JjabopaTopHoit pabore No 3
HACTOSALIETO MPaKTUKyMa?
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®dusnyeckass CyIIHOCTb SIBJICHHUS TMOJTHOrO BHyTpeHHero otpaxkenus ([1BO).
Ocnosublie 3akoHomepHoctu [I1BO. Habmonenue I[1BO B ipupose.

OnunMre 0OCHOBHbIE METO/IbI pehpaKTOMETPHUH.

MoXHO 1M W3MEpUTh TMOKa3aTeidb TMPEJIOMIICHHUS TBEPAOTOTeNa C IOMOIIBIO
pedpakromerpa UPD-23.

OuU3NYECKUi CMBICIT TUCTIEPCUU, CpeHeH nucnepcuu, Koddduimenta Adoe.
YerpoiicTBo U hu3nueckas CylHOCTb MPU3MBbI IPSIMOTO BUICHUS.

OTtnuuurenbHbIe CTOPOHBI pedpakTomeTpa [lynbdpuxa.

Hcnonp30BaHue SIBJICHUS MOJTHOTO BHYTPEHHETO OTPAKEHUS B HAYKE U TEXHHKE.

3amaHus 1J151 CAMOCTOAATEIbHOI padoThl Ne2
(mpoBepka cpopmupoBanHoctu OIIK-2,
unauxkarop U OIIK-2.3.u UJI_OIIK-2.4.).

[Tory4nTh COOTHOIIEHNE MEXAY PAJUYyCOM CBETIIOTO MHTEP(PEPEHIIMOHHOTO KOJIbIIa C
JUTMHON BOJIHBI W PaJdyCcOM KPWUBU3HBI JIMH3BI MPU HAOIIONEHUU B IMPOXOIAIIEM
CBETE.

[Tosockl paBHO# TONIIMHBI U PaBHOTO HakiIoHA. Jlokanmu3aiuss MHTEpPEPEeHITMOHHON
KApTUHBI U YCIOBUS UISI MAKCUMYMOB U MUHUMYMOB.

YeM 00yCIOBIEHO KOHEYHOE YUCIIO MHTEPPEPEHIIMOHHBIX MOPSAIKOB B CXEME KOJIEI]
HrroToHa (OTHOCHTCS M 3TO BOOOIIE K MHTEp(PEPEHIIMH B TOHKHX IUICHKAX HWIIH
TOJIbKO i Kosenl HbloTOHA) U Kak 3TO 00CTOSTENBCTBO MOXKET OBITh HCIIOJI30BAHO
JUTSL BBITIOJTHEHUSI TPETHEro YIPaXKHEHUS J1abopaTopHOi paboTsl N 57

[Tpunnun I'tolirenca-®penens. [loctpoenue 301 Openens.

Haiitn B030y’XIIeHHE OJJIEKTPUUECKOTO TIOJIsI CBETOBOM BOJIHBI TpH IuU(pakiuu
®peHens Ha KPYTJIOM OTBEPCTUU, KOTOPOE ISl TOUKHM HAOIIOIEHUSI OTKPBIBACT m -
30H?

Ces3b mudpakuun Openens u @paynrodepa. Ilepexon k reoMeTprUUECKO ONTUKE.
Hudpakmus Openens Ha kpato 3kpana. [Toctpoenne 301 [lycrepa.

Hudpaxus OpeHens Ha TPO3PAYHOM U HETIPO3PAYHOM MPETISITCTBHH.

Hudpakmus @paynrodepa Ha ABYX MIETAX.

. Ycrpoiicteo Uutepdepomerpa Poanes. Onruyeckass cxemMa HCIONB3yeMOTO B

nabopaTtopHoit pabote uaTeppepomerpa UTP-1 u npunmn padotsr mpudopa.
OneHuTs MaKCHUMaJbHOE 3HAYCHHWE IIMPUHBI IIETH S, NMPU KOTOPOW eIle MOTYT
HaOMIoAaThCsl UHTEPHEPEHITMOHHBIE TTOJIOCHI.

Kakwue Bunpl 1upakiiMOHHBIX peIIeToK Bbl 3HaeTe? J[aTh OCHOBHBIC XapaKTEPUCTHKHU
9TUX BUJIOB.

Omnpenenure NoHATHS "HOpMabHOK" U "aHOMaNBHON" TUCTIEPCUHN.

[Toctpoiite rTpaduk 3aBUCUMOCTH OT YACTOTHl M JUIMHBI BOJHBI CKOPOCTH
pacnpocTpaHeHHsI 3JIEeKTPOMAarHUTHON BOJTHBI B BEILIECTBE.

. BeruncnuTe yrioByro IUCIEPCHIO PU3MBI MPU YTJI€ HAUMEHBIIETO OTKJIOHEHUS.
16.

B uém cocTouT mpeuMMyIecTBO HHTEPHNONALMOHHOW (opmynbl ['apTmana mnepen
Ipyrumu?

ITouemy npu nepexoie OT OAHOU CIEKTPAIbHOW JIMHUM K IPYTOM HYXKHO KaXKIbli pa3
b oKycupoBaTh KOJUIUMATOP?
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3amaHus 1J151 CAMOCTOATEIbHOI padoThl Ne3
(mpoBepka chopmupoBanHoctu OIIK-2, unaukarop UJ1_OIIK-2.5.).

Kaxkoi#t cBeT Ha3bIBAIOT JIMHEHHO MOJISPU30BAHHBIM, JUTUNTUYECKU TMOISIPU30BAHHBIM,
LHUPKYJISIPHO MOJISIPU30OBAHHBIM?
UTo Takoe «IIOCKOCTh TTIaBHOTO ceueHus» Kpuctama? Kak konebiercs OTHOCHUTENBHO

Hee BekTop E B BOJNHE, KOTOpas B KpUCTAJIe SBISAETCS OOBIKHOBEHHOM,
HEOOBIKHOBEHHOW?

Ha xakom ¢wusnyeckom mnpuHnuie padotaer mnpusma Huxonsa? IIpencraBbre
KOHCTPYKIHUIO ¥ X0/ Ty4ei B ATON IpU3ME.

[Toctpoiite xox nyyeit B npusMe Boiutactona.

[Touemy BO BpeMs U3MEPEHUN MPUXOAUTCS MOACTPAUBATh PE3KOCTh OKYJIsipa IPU CMEHE
pactBopa?

UTto mnpou3oMAeT C JUMHEWHO TMOJSPU30BAHHOW BOJIHOM MpPH PacCHpOCTPAHEHHH €&
MEPNEHIUKYISIPHO ONTUYECKON OCH KPUCTAII, B0Jb OCU KpUcTauia?

B uem 3akmouaercs addext Dapanes?

KakoB ¢uznueckuii cMpbIci mocTossHHOM Bepne?

OObsicHuTh  ¢u3mueckyro cymHocTh dhdexra Dapages ¢ UCMONIB30BaHUEM
npencrasieHus o0 apdexre 3eemana.

Marnutoontuueckuii 3ddext Korrona-MyToHa COCTOMT B TOSIBICHHH JTHHEHHOTO

IBYJTydenpeIOMIeHNs NPH PAcHpOCTPAHEHHH BOJH MEPIEHANKYISPHO BEKTOpY B .
JJis KaKuX BOJIH U KaK U3MEHSIFOTCSI COOCTBEHHBIC YACTOTHI B BEIIECTBE B 3TOM Cirydae?
Bonnbl ¢ kakuMu nosisipu3anusiMu 0yyT OObIKHOBEHHBIMU M HEOOBIKHOBEHHBIMU
Bremmummre ypaBHeHus: MakcBeula B MHTETpalibHONW U quddepeHnmaibHoi popmax u
naiTe ux GU3NYECKyr0 HHTEPIPETALHUIO.

Kakue (yHKIMU SBISIOTCS pEUICHHEM BOJHOBOTO ypaBHeHus? Paccmorpure cimydait
IJIOCKON W cepruueckord BOJH. 3amUIIMTE ypaBHEHHE IIJIOCKOW AJIEKTPOMAarHUTHOMN
BOJIHBI 111 ofgHoMepHoW 3amaun E = E(z,t) B ciydae: nMHEWHOH, KpyroBoil Hu
AJUTUIITAYECKON TOJISIPU3ALIN.

3anuimmuTe BBIPAKEHUE MJIsi TMOTOKAa SJEKTPOMArHUTHOW sHepruu. Kak wusmepsercs
notok? Kakue U3 NpueMHUKOB PETUCTPUPYIOT OTOK SHEPTUH, @ KAKHE OCBEIIEHHOCTh?
KakoBa cBs3bp MeXay IUIOTHOCTBIO IIOTOKA DJHEPrUHU, MAABICHHEM M HMITYJIbCOM
3JIEKTPOMArHUTHON BOJIHBI?

Brinuimre OCHOBHBIE CBETOTEXHUYECKUE €UHUIIBI.

3anummuTe BUJ pasziokeHuss Oypbe s IePUOAUIECKON U HEMEPHOIUIECKON (DYHKITHH.
KaxoB ¢u3udeckuii CMBICI CLIEKTPAIbHOMN MIOTHOCTH U3TyYCHUS?

Kak cootHocutTcsa paznoxenue B psa Pypwse wim uHterpan dypee u uccienoBaHue
crekTpa crekrporpadgomM (MoHOXpomaropom)? B uem mpenmyinecTBa pas3iioKeHHS Ha
CHUHYCOM/IaJIbHBIE BOJIHBI 10 CPABHEHHUIO C PA3I0KEHUEM IO IPYTUM QYHKIHSIM?
[TonmyuuTe BbIpaXKeHUE AJIs CHEKTPaIbHOM IJIOTHOCTH BOJIHOBOrO Iryra. KakoBa cBs3b
MEXKY JUTMTEILHOCTBIO IyTa U IIMPUHON CIEKTPAITIbHOMN JTMHUN?

[TonyuuTe BhIpaXK€HUE AJIsI €CTECTBEHHOW IIMPUHBI CHEKTPAIbHOM JUHUU B MOJEIU
PaauanMoOHHOr0 3aTyXaHMs OLMILISATOPA.

Kakumu napamerpamu omnpezensieTcsi JoIIEpOBCKOE YIIUPEHUE CIEKTPATbHOU JIMHUM U
yIapHoe ymupeHue?

Yro takoe BonHOBOM nakeT? Beienute hopmyny Panes ans rpynnoBoit CKOpocTy.
Kakyro monspuszamuio uMeeT BOJIHA, u3dydyaemas aunosiemM?  Hapucyiite
IIPOCTPAHCTBEHHOE PACIPENEICHHE OIS, U3Iy4aeMOro OCHMUIMPYIOLIIUM aumosieM. B
KaKOM HaIpaBJICHUHU OyJeT MaKCUMAJIbHOE U3JIYYCHHUE U B KAKOM €ro He OyAeT BoooIe?
MoskeT 51 BO3HUKHYThb W3JIyY€HUE IPU PAaBHOMEPHOM [BIKEHHMM 3apsiga B cpexe?
KakoBa momxna ObITH ero ckopocth? Kak cka3piBaeTcs TOKa3aTelnb MPETOMIICHHS
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Cpenbl Ha yCIIOBHUSX BO3HHMKHOBEHHUs cBeueHusa? B u€m cocrout sdpdexr Baunona-
Yepenkosa?

HapucyiiTe = npocTpaHCTBEHHOE  pacnpeiesieHue BEKTOPOB MW B JIMHEHWHO
MOJIAPU30BAHHON CTOAYEH BOJHE Ul PA3IMYHBIX IPOMEKYTKOB BpEMEHH (Hanmpumep, t
=0).

VYkaxure u3BecTHble Bam cmocoObl ompeneneHus CKopocTd cBera. Kakas ckopocTh
OOBIYHO U3MEPSETCS B ONITUYECKOM IKCIIEpUMEHTE?

B uyem 3akirodaeTcss COBpEMEHHBIH MeToa u3MepeHus (pa3oBoil cKopocTu ¢ OONbLION
TOYHOCTBIO?

[Tpoananuzupyiire popmyiy Panest u ykakute ycioBUS BOSHUKHOBEHUS! HOPMAJILHOU U
aHOMAJIbHOM THUCTIEPCUH.

B kxakoMm ciydyae moHsATHE I'PYNIIOBOM CKOPOCTH TepsAeT cMbici? JlaiiTe KaueCTBEHHYIO
XapaKTEPUCTUKY NOHATHS CUTHAIBHOM CKOPOCTH.

BriBenute popmyiny Byrepa-JlamGepra [u1st TOTIIOIIEHUS CBETA.

[Tonb3ysich KOMIUIEKCHBIM IIOKA3aTEleM MPEJIOMJIEHUs MOJy4YHTe 3aKoH byrepa-
JlamGepra. Beerna nin 3aTyxaHue BOJHBI CBSI3aHO C MOTJIOMICHUEM?

Hapucyiite 3aBucumocts ko3¢ ¢uiueHTa nperoMiIeHns OT 4acTOThl U JIIMHBI BOJIHBI.
OxapakTepu3yiTe pa3IMuHble y4acTKH STOW 3aBUCUMOCTH.

Hapucyiite 3aBucuMocts KO3((PHUIIMEHTOB TMOTJIOMICHUS OT YacTOThl. KakoB
(bu3MUECKUN CMBICT COOCTBEHHON 9acTOTHI?

B xakoM 4aCTOTHOM Juamna3oHe MpOSBISAETCS NOHHAS JUCTIEPCHs?

B coorBerctBuM ¢ wuaeeit HpioToHa, pamyra HaOmogaeTcs H3-3a IMPEIOMIICHHUS
CBETOBOTO JIy4ya HAa MOBEPXHOCTH KareJIbKU BOJbI B3BEIIEHHOW B BO3/yX€E MOCIIE JTOXKS,
U OJHOKPATHOTO WJIM JBYKPATHOTO IOJHOI'O BHYTPEHHETO OTPaXKEHHSI BHYTPU KaIlIH.
[Tonb3ysick 3TOM Heei 0OBSICHUTE YepeJOBaHUE IBETOB B PaayTe.

KakoBbl 0COOCHHOCTH paclpOCTpaHEHHs 3JEKTPOMArHUTHBIX BOJMH B Iuiazme? Kakos
(U3UYECKUN CMBICIT IJIA3MEHHOMW YaCcTOThI?

Uro Takoe penakcalloHHas (OpHEHTAlMOHHAas) mojsipuzyemMocTh? Kak wncrTonkoBarh
paznuue MEXIy AUAIEKTPUYECKON MOCTOSIHHOW BOJBI, U3MEPEHHOM NMPH ONTHYECKUX
4acTOTax M B CTATUYECKUX MOIAX?

IToueMy B ONTHYECKOM AHAaNa30HE OTHOCUTENIbHAS MarHUTHAS TPOHULIAEMOCTD ~ 17

B uem 3akimio4aioTcs OCHOBHBIE MOJIOKEHHS! (PEHOMEHOJIOIMYECKONH TEOPHH BpAICHUS
IJTOCKOCTH MOJISIpU3aliy, npeasioxeHnon Openenem?

B uém coctout addexr 3eemana?

Onumure cXeMy ONBITOB 10 MarHUTHOMY BPAILLEHHUIO IUIOCKOCTH Mojispu3anuu. Yem
9TO SIBJIEHUE CXOKE C €CTECTBEHHBIM BpAIlCHUEM U YEM OTJINYAETCS OT HEro?

B uyem 3axirouaercss Kiaccmueckuii omnbeIT JleOemeBa IO HAOJMIOIEHHIO CBETOBOTO
nasnenusi? Kakue siBleHUsT «MackupoBaim» 3ToT 3(dext? [loyemy 3TOT OnbIT ciexyer
MPOBOJUTH B BaKyyme?

[MTokaxxute, 4T0 3(PPEKT CBETOBOTO NABICHUS MPUBOAUT K MPEICTABICHUIO 00 UMITYJIbCE
3JEKTPOMArHUTHOIO MOJIS.

Hcxons W3 3MEKTPOMAarHUTHOM MPUPOABI CBETa, MOIy4YHTe (POpPMYIy, CBS3BIBAIOLIYIO
JABJICHUE AJIEKTPOMATHUTHOM BOJIHBI U €€ TUIOTHOCTh YHEPTUU.

ITonb3yschk ypaBHeHMsMH MakcBeiia, MOJIyYUTE 3aKOH IPEIOMIIEHUS U OTPaKEHHUS
3JEKTPOMArHUTHON BOJIHBI.

CdhopmynupyiiTe mocTaHOBKY 3a/1a4M pu BeiBoze hopmyn Dpeners.

UTo mporCXOaUT MpH MAICHUHU CBETA Ha TPAHUILY ABYX cpell 1o yriom bprocrepa?
Hapucyiite 3aBucuMocth Kod(pduumeHTa oTpakeHHss R OT yria MNaAeHUs INpH
N3menutcs mu R mpu oOpalieHuyd CBETOBBIX MydkoB? UTO MpOMCXOAWT NMpPU CMEHE
3HaKa R?
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Uro mnpoucxonuT c¢ ¢a3zoil BekTOopa MpH MAJACHUM BOJHBI Ha TpaHUIy JBYX
JTURJIEKTPUKOB O pa3HbIMU yriiamu? Korjma mpoucXoAuT MOTepsl «IOJI-BOJHBDY M KaK
3TO MPOSBISAETCA B ONTUKE?

Korna BO3HMKaeT IOJIHOE BHYTpeHHee oOTpaxeHue? ONMUIIUTE ONBITHI, TAE OHO
MIPOSIBISICTCS U UCIIOJIB3YETCS.

Onenure rIyOMHY TPOHUKHOBEHUSI B Cpely, Ha TpaHUIE pasjena ¢ KOTOpOH
IIPOUCXOJUT MOJHOE BHYTPEHHEE OTPAKEHHUE.

Kak n3mensiercst ¢pa3za BOJHBI PU TTOJTHOM BHYTPEHHEM OTpaKeHUU?

Kaxko#t Oyner momsipusarius oTpakeHHOW BoOJHBI npu ? Kak momydaercs kpyroas
noJsispuzanus’?

Kak opueHTMpoBaHa IIJIOCKOCTh MOJISIPU3ALMU  BOJHBI OTHOCHUTEIBHO IIJIOCKOCTH
TJIABHOTO CEUEHUS KpUCTaJUIa JJ1si OOBIKHOBEHHOH U HEOOBIKHOBEHHOM BOJIH?

Kak cBs3aHbl MeXAy WM B aHU3OTPONMHOW cpeae? UTo Takoe riiaBHOE HAIpaBIICHUE B
Kpucraie?

Uro nabmrogaeTcs, €cliv Ha KPUCTAJLI MaJaeT MOJSPU30BAHHBIN CBET MOJA YIJIOM K
ONTUYECKOU OCH?

UTo nDpoOUCXOIUT C JIMHEHHO TOJSPU30BAHHOW W LUPKYJISPHO TMOJISIPU30BAHHOMN
BOJIHAMU IIPU MPOXOKICHUU Yepe3 MIACTUHKH U ?

B dem 3akmrouaercs ABOMHOE TydenpesIOMIICHHE CBETAa B KpUCTAIIIax?

[Ipy nomolM NJIACTUHKA W aHAJIM3aToOpa MOXHO JIMAarHOCTHPOBATH KPYTOBYIO H
AJUTMNITUYECKYIO NoJsipu3anuio cBera. Kak ato nenaerca?

JIokaXuTe Haau4ue ABOWHOIO JIyYEIIPEIOMIICHUS B OJHOOCHOM KPHUCTAJLIE C MO3HULIUMI
3JEKTPOMAarHUTHON TEOPHUH CBETA.

B uem 3akimoudarotrcs 0cOOEHHOCTH MOCTpoeHHsI [ TolireHca sl aHU30TPOITHON CPeIbl?
Kak cooTHOCHUTCS 3TOT METOJ C 3JIEKTPOMArHuTHOM T€OpUEH?

Kak MOXHO HCKYCCTBEHHO cO37aTh aHU30TpONHYI0 cpeay? B dyem 3axmrodaercs
sBiieHHEe (OTOYNPYTOCTH U KaK OHO UCIIOJIb3YETCSl B PAKTUUECKUX LENIAX ?

B uem 3akmouaercs a¢dexr Keppa?

B gem coctout apdext I[Tokkennca?

[Touemy BemuumHa »>ddexra Keppa B KUAKOCTH MPOMOPLHHOHAIBHA KBaIpaTy
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOs?

KakoBa ¢u3nyeckas TpUYMHA BBI3BIBAEMON BHEIIHHM OJJCKTPHUECKUM  IOJIEM
ONTHUYECKON aHU30TPONUU?

Kakoii Kpyr sIBIeHUI1 ONIUCBHIBAETCS B HEJIMHEWHOMN ONTUKE?

B uyem 3akimiouaercst siBIE€HHE CaMO(OKYCHPOBKH CBETOBBIX IMOTOKOB M KaKOBBI
(u3MYeCKre MPHUHIINIIBI, BEI3BIBAIOIINE ITO SIBICHUE?

[Tosicuute Qu3nyeckue MPUHLIUIIBI BOZHUKHOBEHUS! BTOPOIl TapMOHMKH (T€HEpalus Ha
YJABOCHHOW 4acTOTE).

Kak Hy>XHO M3MEHUTh MOJENb, UCIOJIB3YEMYIO B KJIACCUUYECKON 3JIEKTPOHHON TEOpUHU
THCTIEPCUH, JUISI TOTO YTOOBI OOBSCHUTD HEIMHEHHYIO TOJISPU3YEMOCTb MOJICKYJI?

C momouipl0 MOJEIM AaHTapMOHUYECKOTO OCIIIISATOpa OOBSICHUTE BO3HUKHOBEHHE
BTOPUYHBIX BOJIH C KPAaTHBIMHU YacTOTaMu?

Kak 00bsICHUTH 3aBUCMMOCTh TTOKA3aTelNsl MPEIOMIIEHUS OT UHTEHCUBHOCTHU CBeTa?

B uém 3akmogaercs 3 (peKT onTuueckoro 1eTeKTUPOBAHUS?

Uto Takoe mHTepdepenmus crera? ChopmymupyiTe ycaoBue HHTEPPEPEHIIMH JIBYX
MIPOU3BOJILHBIX AJIEKTPOMATHUTHBIX BOJIH U .

Kakune BOHBI Ha3bIBalOT KBA3UMOHOXPOMATHUYECKUMU ?

Onpenenure nepuo HHTEp(HEpeHINOHHOM KapTHHBI B onbiTe KOHra.

KakoB mpuHIuMI CO37aHUSI KOIEPEHTHBIX MCTOYHHUKOB B OIBITaX C HCIOJIb30BAHHEM
3epkan @Openens, Ounpusmel Openens, oununassibuiie?

3anummMTe  yCIIOBUE BPEMEHHOW KOTEPEHTHOCTHM JBYXYaCTOTHOTO HCTOYHHKA,
M3JIy4arouero B BOJHBI, OTJIMYAIOIICHCS MO JUTMHE BOJHBI HA .
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OnumuTe OnbIThI, B KOTOPBIX MPOSIBISETCS NPOCTPAHCTBEHHAs] KOT€PEHTHOCTh. Kak
BIMSIET amepTrypa HHTepQEpeHIMH Ha YCIOBUS HaOIIOAECHUs HHTep(hEepEeHIIMOHHON
KapTUHBI?

Kakumu onbITaMH MOXKHO IPOJEMOHCTPUPOBATH BPEMEHHYIO M IPOCTPAHCTBEHHYIO
KOT€pEHTHOCTH Jiazepa’?

KakoBsI (huznyeckrie mpuYMHbI BBICOKOH KOT€PEHTHOCTH Ja3epHOT0 U3TyUYeHUs?

B uem 3akmouaeTcst ujest ycTpoicTBa 3Be31HOro nHTepdepomerpa Maiikenbcona?
[Touemy s HaOmoaeHHs HHTEP(EPEHLMOHHBIX MOJIOC B OeloM cBeTe IUIEHKA
(TutacTuHKA) T0HKHA OBITH OY€Hb TOHKOW?

Kakum oOpa3oM u3 pesyibrara HaOIIOAEHHS MOJIOC IBYIYyYeBONH MHTEpPHEpEeHIIMOHHON
KapTUHBI MOKHO MOJIYYUTh HH(POPMALIHIO O CHEKTPAILHOM COCTaBE U3ITyUECHHUS?

C dyeM cBsizaHa JIOKAIM3aLUs UHTEPPEpeHIMOHHBIX Moyoc? KakoBbl JOKHBI OBITH
yCIIOBUSL MX HAOMIOJEHUS B ABYX NMpEAENbHBIX Cciydasx (IOJOCHI PaBHOM TOJIMHBI U
paBHOTrO HaKJIOHA)?

[Touemy B MHTEephEPEHLIUOHHBIX OMBITAX MO METOAY JEJIEHUS aMIUIUTYAbI C TOMOIIBIO
TOHKOH MPO3PAavYHOM TUIACTHHKH OOBIYHO HCIIOJIB3YIOT OTPAKEHHBIN, a HE TPOXOIAIINN
cBeT?

Kaxk Bo3nukarot konbia Hetorona? Kak MOHO B 3TOM ONbITE U3MEPUTH JUIMHY BOJIHBI?
Yem oTnmyaroTcs KapTUHBI B OTPAKEHHOM U ITPOXOJSIIEM CBETE?

Kak wu3meHutcs panmyc kosenr HproTOHA, e€ciiM JMH3Y NOJHATH Ha BBICOTY OT
ITOBEPXHOCTU CTCKISIHHOM IUIACTUHKH?

Kak wusMmensaTcs pamuychl koien HproTOHa, €ciii IPOCTPAaHCTBO MEXKIY JHMH30M U
CTCKJISIHHOM IUTACTUHKOM 3aIIOJIHUTH JKUJIKOCTBIO C II0KA3aTeNIEM IIPEIOMIICHUS ?

Kak Bo3HHKaeT MHTEepQepeHIIMOHHas KapTHHA B uHTepdhepomerpe Maiikenbcona? Kax
MCIOJIb30BaTh 3TOT UHTEP(EPOMETP ISl METPOJIOTHUECKUX LIeTIeH U U3MEPEHUs AJTUHBI
BOJIHOBOTO I1yra?

Hapucyiite cxemy wuntepdepomerpa Kamena u oxapakTepu3yHTe BO3MOXXHOCTH
UHTEP(PEPEHIIMOHHOTO METO/a A M3MEpPEHHs IMOKa3aTels NMPEIOMIICHHUS BELECTBA.
[Touemy mnacTuHbI HHTEPhEPOMETPa TOIKHBI OBITH HE MapajlIeIbHbI?

B uém paznuume u B uéM cxoAcTBO MHTepdepeHunoHHOM cxembl HOHra c
uarephepomerpom Panes?

B uém cocrour mnpeumymecTBo wuHTEephepomeTpa PoxkmecTBeHCKOro  mepen
uareppepomerpom XKamena?

YeM omnpenenstoTcsi KOHTPACTHOCTb M PE3KOCTh HHTEPHEPEHIIMOHHONM KapTHHBI B
uneanbHoM  uHTepdepomerpe Dabpu-Ilepo? UYUrto orpaHMdYMBacT BO3MOXHOCTH
MOBBILICHUS 3TUX ITAPAMETPOB B peanbHOM HHTEpphepomerpe?

KakoBO COOTHOIIEHHE WHTEHCHMBHOCTH MEXIYy MAJAIOIIEr0 M OTPaKeHHOro cBeTa?
KaxoBa posip oriouieHust cBeTa B Closx?

[TocTpoliTe 3aBUCMMOCTh HHTEHCHBHOCTEW B  umHTepdepomerpe Dadbpu-Ilepo
OTPaXEHHOM M NPOXOJAIlEed BOJH OT yrjga IMaJeHHUs IpU MHOIOJIYy4EeBOU
uHTepdepeHun  aIa  Manblx  kodpdunmeHtoB  orpaxeHus.  Kakas w3
UHTEepPEPEHIIMOHHBIX KAPTUH 001aaeT OOIBIINM KOHTPACTOM?

Onumure NpUHLKI ASHCTBUS UHTEPPEPEHIIMOHHOTO QUIbTpA.

B yem cocTOUT npUHUMN AEMCTBUS MHOTOCIIOMHOTO OTPayKaTelIs.

N3noxure unero 30H PpeHens U NPOBEAUTE AHAIN3 IMOIYYEHHBIX PE3yJIbTATOB IPHU
I(QpPaKIUH 3JEKTPOMAarHUTHBIX BOJIH Ha KPYTJIOM OTBEPCTHH.

[Tomyunte BbIpaKeHUE A 30HHOM IUIACTUHKUM U JOKaXUTE ee (OKycHupyrolee
AeiicTBUE. YBSIKHUTE 3TU PE3YNIbTaThl C (POKYCUPYIOUTUM JEHCTBUEM JIMH3BI.

B ckonpko pa3 MHTEHCUBHOCTH B INIaBHOM (DOKyce 30HHOM IUIACTUHKH OOJIbIIE, YeM B
¢doxyce -oro nmopsaka?
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B u4ém 3akmroyaercs MeTOJ BEKTOPHBIX JHMAarpaMM B IPUMEHEHUM K 3aJadam
mudpakuuu? Pazdepure TakuM criocoOoM TU(PAKIMIO CBETa HA KPYTJIOM OTBEPCTHH U
Kpae JKpaHa.

Uem oOycnaBiMBaeTcs pa3Iu4Me BEKTOPHBIX JWAarpaMM TMpU AUPPAKIUH  HA
MPAMOJIMHENHOM Kparo SKpaHa v Ha KPYIJIOM OTBEpCTHU?

Ilokaxxure € MOMOILIBIO BEKTOPHOM JUArpaMMbl, 4YTO OCBEIIEHHOCTH B LEHTPE
TF€OMETPUYECKON TEHM HEMpO3payHOro JUCKa, IEepPEeKpBIBAIOMIET0  HEOOJbIIOE
KOJINYECTBO 30H, IOYTH TaKas e, KaK U B OCBEILIEHHOW 00JIaCTH.

ChopmynupyiiTe OCHOBHOE YCIIOBHE IEPEX0/1a OT BOJIHOBOM K T€OMETPHYECKOM OINTHKE.
Kak Hy>xHO BBIOpaTh yCIOBUS OIBITA, YTOOBI MPOSIBIIIACH BOJIHOBAs MPUPOJIA cBeTa?
Kak M0xHO BBECTH MOHSTHE JTy4ya B BOJHOBOM ONTUKE?

KakoBbl JOKHBI OBITH 3KCIEPUMEHTANbHBIE YCIOBUS JUIsl HAOMIOACHUS IU(paKIUU
®paynrodepa Ha mienu?

PaccmoTpuTe nudpakiuio cBeta Ha IPSIMOYTOJIBHOM M KpyriioM oTBepcTud. [1pu kakmx
MU3MEpEHUSIX HE0OXOIMMO YUUTHIBATh 3TH SBJICHUS?

Mo3KHO 111 CO3/1aTh y3KUI NapaJuIeIbHbIN Ty4OK cBeTa?

Kaxkoit Bua umeer ®paynrodepoBa nudpakiinoHHas KapTHHA TP HAKJIOHHOM TaJCHUN
MIJIOCKOM BOJIHBI HA 11€Jb?

Uewm onpenensieTcst nuppakinoHHas pacXoquMOCTh Jiyda?

PaccmoTpute nudpakuuio Ha MpaBUIBLHON cTpyKType mieneil. [lomyuute hopmyny s
MHTEHCUBHOCTHU CBETA MOCJIE MPOXOXKIACHHS aMILTUTY THOM TUGPAKIIMOHHOMN pEIIeTKH.
YeM oranyaroTcss IUGPAKIMOHHBIE KApTHHBI OT OOJIBIIOrO YHCIAa OJUHAKOBBIX
MPENSATCTBUM NMPU UX XaO0TUYECKOM M YIIOPSJOUYEHHOM PACIIOI0KEHUH?

Ot kakux napameTpoB AU(PAKIMOHHON PEIIETKH 3aBUCUT TOJOXKECHUE TJABHBIX M
BTOPOCTETIEHHBIX MAaKCUMYMOB?

KakoBa Han6oJb111asi HHTEHCUBHOCTh BTOPUYHOTO MakcuMyma?

Kakum ycnoBue ompenensieTcss HanOOMbIIMIA MOPAIOK IUGPAKIIMOHHOTO MaKCUMyMa
I(ppaKIUOHHON pereTku?

[Ipy kakoM OTHOUICHHM IIMPUHBI LIENW K MEPUOAYy pEIIeTKH B AUPPAKIHMOHHON
KapTUHE OTCYTCTBYET CIEKTP 3-ero nopsaka? Kakue emie nopsaku OTCyTCTBYIOT B 3TOM
cinyyae?

[TomyunTte BeIpaskeHUEe I JUCTIEPCUN AU(PAKIIMOHHON PEIIETKU U IPU3MBI.

Onumute audpPaKIUA0 CBeTa Ha JIBYMEPHOM M TpexmepHOW cTpykrype. [louemy
TpexXMepHasl pelleTKa SBIAETCS y3KOMOJOCHBIM (uiabTpoM? ['e mcmosnb3yercss 3TO
SIBJIICHHE?

BBenute moHsATHE paspemaromeil CHIIbl  CHEKTPAIbHBIX MPHOOPOB M TOJIYYHTE
BBIpOKECHHE ISl paspemaronieil cuiibl audpakiuoHHON pemieTku. Kakue ycimoBus
OIbITa OTPAaHUYMBAIOT BO3MOXKHOCTB JIOCTHIKEHUSI TEOPETUUECKOMN pa3pellaroleil Cuibl
T (PaKIIMOHHON PEIIeTKH?

B uewm 3akmrouaercs kpurepuid Panes n kakue BO3MOKHOCTH UMEIOTCS IS TOBBIIEHHUS
pa3pearoned CHIIbl BbIIIE 3TOr0 KpUTEpU?

Paspematomas cuna teneckona. i 4ero HykeH Oonbliol nuamerp oobvextuBa? Kax
MOXHO IPEBBICUTh Pa3pEIIAONIYI0 CUIIy TEJIECKONa, ONPEACIICHHYIO 0 KPUTEPUIO
Panes?

OueHnTe paspelarny0 CUiIy MHUKPOCKONA HPH MPSMOM M HAaKIOHHOM OCBELIEHUH
00BEKTA.

MOXHO JM C MOMOILBIO ONTHYECKOTO MHUKPOCKONa OOHApY>KUTh YaCTHIIBI, pa3Mepbl
KOTOPBIX MHOTO MEHBIIE IJIMHBI BOJIHBI?

B uém cocTout meTon pubTpai MpOCTPAHCTBEHHBIX TAPMOHUK?

Yro npencTasiseT coboil roJorpamma rmiocKoi BOIHbI?

Uto mpexacrabisier coboii rojmorpamma chepudeckoil BoiHbI? [Ipemnoxkure crnocod
3alMCH TaKOH royiorpaMmsl?



126. U3noxuTe UACIO MOTYYEHUS U BOCCTAHOBIICHUS 00BEMHBIX TojiorpaMM 1o meroxay lO.
H. Jlenucroka.

127. Kakumu mpemmyiiecTBaMu oOJagaeT TojorpamMMma IO CPaBHEHHIO C OOBIKHOBEHHOM
¢dororpadueii?

128. Yro Takoe wucmyckaTenbHas crocoOHOcTh Tena? Kak cBsi3aHa oOHa ¢ TIOTHOCTHIO
SHEPrUU PaBHOBECHOT'O U3JIy4YEeHHUS?

129. Tlpu Kakux yCIOBHSIX TETUIOBOE M3JIydeHUE OyIeT TePMOAMHAMUYECKUM PaBHOBECHBIM?
KakoBbI OCHOBHBIE CBOIICTBA PABHOBECHOT'O U3JIy4€HUs?

130. Kak B onTuke peanusyercst 4€pHOe TeI0?

131. ChopmynupyiiTe 3aKOH U3ITydeHUsT aOCOTIOTHO YEPHOTO Tea.

132. Kakum o6pa3oM 10 U3MEPEHHOM 3aBUCUMOCTH CHIEKTPATHHOU TUIOTHOCTH U3IIYYCHHS OT
4acTOTBI IPU TEMIIEPATYPE MOCTPOUTH TAKYIO XKE 3aBUCUMOCTb IIPHU TeMneparype ?

133. Chopmynupyiite uaero BbIBOAL (GopMynsl Panes-J/DkuHca M ykakute, B 4eM ITa
(dopMyra IPOTUBOPEUYHT OTIBITY.

134. Kak mnomyuaercs ¢opmyna Ilnanka w3 mnpeicTaBieHUH O KBAaHTOBAHWU DSHEPTUHU
ocuususTopa?

135. Chopmynupyiite unero BbiBoaa (opmynsl I[lnanka mo OinmTeitHy. UYto Takoe
BBIHY)K/ICHHOE M3JyY€HHE U T[O0YeMY BO3ZHUKIM MPUHIUIHUAIBHBIE TPYIHOCTH
OoOHapyXeHHs €er0 B ONTHYECKOM JHara3oHe?

136. OnumuTte ucxonHble ONBITHI M0 ¢orodddekry. Kakume mnomydarorcs OCHOBHBIC
COOTHOIIEHUS U B UeM OHU MPOTUBOpEYAT Kilaccuyeckon (uszmnke?

137. KakoBo o0bsicHeHHe (poTo3(pdexra B paMkax KBAaHTOBOU TeOpUn?

138. Kak onpegenuts mnocTosiHHYr0 [lmaHka w3  pe3yibTaTOB  AKCIEPUMEHTa IO
dororddekry? Kakue erie cymecTByIOT METObI OTPEACIICHUS ITOH KOHCTAHTHI?

139. KaxkoBbl npenmyiecTBa (oTONPHEMHUKOB Ha OCHOBE BHYTpeHHETO doTodrdhdekra?

140. Cdhopmynupyiite OCHOBHBIE CBOHCTBA ()OTOHA.

141. 3aBucar au ko> PUIMEHTH DUHIITEHHA OT CIEKTPATBHOMN MIIOTHOCTH M3TyUeHUs?

142. Kakumu cBOMCTBaAMH XapaKTEPU3YETCs BBIHYKIEHHOE U3JlydyeHne?

143. Kakue pyHKIMHU B 1a3epe BBIMOIHAIOT aKTUBHAS cpefia M ONITUYECKHN pe30HaTop?

144. B xakux SBJICHUSAX OOHApPY>KUBAIOTCSI BOJHOBBIE, a B KAaKHUX — KOPIIYCKYJISIPHBIC
CBONCTBa cBeTa?

145. Kakue sBIE€HUS CBHUICTEIBCTBYIOT O TOM, uTO (oTOH oOmamaer ummyibcom? Kaxk
CBsI3aHBI UMITYJIbC (DOTOHA M BOJTHOBOM BEKTOP?

146. Kak OOBSICHUTh W3MEHEHHME UIMHBI BOJHBI PEHTI'€HOBCKOro (oToHA (-KBaHTa) HpHU
paccerBaHUM Ha CBOOOIHBIX 3JIEKTPOHAX?

147. IlpuBenuTte npuMepHl SIBICHUM, IOIMYCKAIOIIMX KaK BOJHOBOE, TaK U KOPILYCKYJISIPHOE
oO0BsicHEeHHE?

3ayer 1o (puU3MUECKOMY MPAKTUKYMYy I10 ONTHKE BBICTABISAETCS [0 MUTOTaM TEKYyIIeH
aTTeCcTalllu, IPY BHIMOJIHEHUH CTYIEHTOM KOJIHYECTBA JIaOOpaTOPHBIX padoT.

HpaBI/IJIa BBICTABJICHHUA OLICHKHU

ITo uroram 3a4éra BBICTABIAETCS OJJHA U3 OLCHOK: «3a4eT)» HIIH «HE3a4eT».

OneHka «3a4eT» BBICTABISCTCA CTYACHTY, KOTOPBIH IOATOTOBMJI OTYETHI IO
7a00paTOpHBIM paboTaM, 3HaeT (U3MYECKHE BEIUYMHBI W HMX CIUHUIBl HW3MEPEHHs,
(OpMyYITMPOBKH OCHOBHBIX (PM3MUECKUX 3aKOHOB ONTHUKH, METOAOB OOPaOOTKU PE3yNIbTaTOB,
YMEET TOJIb30BATHCS MPEAOCTABICHHBIMY NTPHUOOPAMHU M YCTaHOBKAaMH, YMEET HCIOIb30BaTh
MaTepHaibl K J1adopaTopHbIM paboTaM, BiaJeeT HaBBIKAMH MPAKTUYECKOTO MPUMEHEHHS
71a00paTOPHBIX YCTAHOBOK M MMPHUOOPOB B KOHKPETHOM JT1abopaTopHOi paboTe.



O1eHKka «He3aYTEeHO0» BBICTABIISIETCS CTYJCHTY, Y KOTOPOTO HE MOJATOTOBJICH XOTS OBl
OUH OTYET MO HEOOXOAMMBIM JIA0OPATOPHBIM pPabdOTaM, KOTOPHI HE 3HAeT (U3NYECKHe
BEJIMYMHBI W WX CAMHHUIBI H3MEpEHHs, (OPMYIHPOBKH OCHOBHBIX (U3UYECCKUX 3aKOHOB
ONTUKH, METOAOB 00paOOTKH pe3ylbTaTOB, yMEET IMOJb30BaThCcAd IPEIOCTABICHHBIMU
npudoOpaMy U yCTAaHOBKAaMHU, HE YMEET MCIOJb30BaTh MaTEpHAIbl K Ja0OpaTOpHBIM paboTam
WIA HE BIaJeeT HAaBBIKAMU IPAKTHUUYECKOTO NPUMEHEHHUs Ja0OpaTOPHBIX YCTAaHOBOK H
pUOOPOB B KOHKPETHOM J1abopaTopHO padoTe.



IIpuiio:xkenne Ne 2 k paboyeil mporpaMmme QM CHUNINHbBI
«PHU3NYeCKUl IPAKTHKYM 110 ONITHKE)»

MeToandyecKue YKazaHusd 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

@usnueckuil MpPakTHUKYM IO ONTHKE HMIPaeT BAXHYIO POJIb B MpoIecce HM3YYCHUU
CTYJE€HTaMH OCHOBHBIX (PM3UYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH, MPUBHUBAET UM HaBBIKU
CaMOCTOSITENIbHOW TOCTAHOBKU U NPOBEICHHUS (PU3UUECKOTO IKCHEPUMEHTA, 3HAKOMHUT HX C
MeToJaMi 00pabOTKH Pe3yJIbTaTOB M3MEPEHUN M MPE/CTaBICHUEM IOJYyUYEHHBIX NaHHBIX B
Buze rpadukoB u Tabnun. B Qu3mueckoM mpakTHKyMe pacCMOTPEHBI SIBICHUS AU(PpPaKLIUH,
uHTep(epeHIy, NOoIIpU3alKi CBETa, a TaKXKe olpeaeraeHue (GOKyCcOB JIMH3 U MOKa3aTesel
npesnomieHus cpea. Obcyxaaercss IpUMEHEHNE YCTAaHOBJICHHBIX 3aKOHOMEPHOCTEH B HayKe U
TEXHHKE. PaccMOTpEeHbl OCHOBHBIE MCTOPUYECKHE HCCIEIOBAHMS, BKJaJ OTEYECTBEHHBIX
YUEHBIX B pa3BUTHE ONTHUKH. [loguepkHyTa poib 3JIEKTPOMArHUTHOTO B3aUMOJACWUCTBUS B
(dbopMUpOBaHUY HAYYHOU KApTUHBI MUDA.

1. 3aHATHS TPOXOIAT IO pacmUcaHuio (u3Mueckoro ¢axyiabrera B JadoparopunlO8 (1
y4eOHOro Kopryca) — gabopatopusi « OTITUKAY.

2. OTBETCTBEHHBIM 3a TPOBEIEHHE 3aHATHI B KaXKIOW TPYIIE SBISETCA IpenojaBaTeb,
BEIyIIMA B 3TOW Tpynmnedu3ndecKuid IpakTukyM. B mabopaTopuu, Kak OTBETCTBEHHBIN 3a
paboty mpuOOpOB M ammapaTypsl, OPUCYTCTBYeT jiabopaHT. Kaxaplii cTymeHT 3apaHee
noyydaeT WHQOpManui o HoOMepe JabopaTopHOW padboThl (HHU3UYECKOTO MPAKTHKyMa,
KOTOPYIO €My MPEACTOUT BBIIOJIHATH Ha OYEPEHOM 3aHATHH.

3. CtyneHT nomxkeH 6e3 ono3AaHus SIBUTHCSA B JaOOPAaTOPHUIO, TI€ BBHIMOIHAETCS PU3NYECKUI
MPAKTUKYM.

4. Ha 3ansatus Gu3HUECKOro MpakTUKyMa CTYAEHT JOJDKEH MPUXOAMTH MOJATOTOBIEHHBIM K
BBITIOJIHEHHUIO J1a00paTOpHOIl pabOThI, UTO O3HAYAET: YCBOCHHUE TEOPETHYECKOI'0 MaTepuana
no teme jabopaTopHOil pa®OTHI, 3HAHHE MOPSAAKA €€ BBIMOJHEHHUS, OCHOBHBIX JJIEMEHTOB
YCTaHOBKH, METOJIOB 00paboTKM pe3yibTaToB. [Ipu MOAroTOBKE ClieqyeT U3yYUTh ONMHCAHUE
U JIONOJHUTENbHBIM MaTepuad B PEKOMEHJIOBAaHHOW muTepaType (B KOHIE OMHCAHMUS),
MOJATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

5. Tlocne wm3yueHus omucaHus 1abOpaTOpHON pabOTHl CTYIEHT AOJKEH TMOJITOTOBHTH B
paboueii  TeTpaaM  KOHCIEKT  TEOPETHMYECKOr0  MaTepuana,  IMPUBECTH  CXEMY
9KCIIEPUMEHTAIILHOM yCTAaHOBKM U OCHOBHBIE pacyeTHble (POPMYIIbl, IPUTOTOBUTH TAOIUIIBI
JUIS 3aITUCH Pe3yJIbTaTOB SKCIIEPUMEHTOB, YKa3aTh Ha3BaHHs yIPaKHEHUI.

6. M3MepeHuss Ha YCTAaHOBKE MPOU3BOJATCS B TOM MOPSAJKE, KOTOPBIM YKa3aH B OINWCAHUU
nabopaTopHoil paboTsl. B pabouyio TeTpaab, WM, Kak MPaBUJIO, B 3apaHee MOATOTOBICHHYIO
TabJIMIly, CTYIEHT JOJDKEH 3alKcaTh pe3yibTaThl BCEX MPOBEAEHHBIX MPSAMBIX H3MEPEHMI
HETOCPEACTBEHHO BO BpeMsl 3KCIIepHMEHTa. Bce naHHBIE 3alUCHIBAIOTCS B TaOJIHIly TOJBKO
PYUYKOH, MpeIeIbHO aKKypaTHO, C YKa3aHHEM Pa3MEpHOCTH U3MepsieMbIX BeTu4uH. Ecimu s
00pabOTKM JaHHBIX UCTIOJIB3YETCs] KOMITBIOTED, TO JaHHbIE CHAyala 3alyChIBalOTCS B TETPAIb
U TOJBKO MOTOM B KOMIbIOTEpP. Ecnu cTyieHT HEe MOXKeT 00BSCHUTh, KaK OHU MOJYYEHBI, TO
3TO MOXKET IOCIYKUTh OCHOBAaHMEM Il HEYJOBJIETBOPHUTEIbHON oleHKU. Ilo oxoHuaHuM
BBIMOJTHEHUS SKCIIEPUMEHTA CTYJIEHT MPEICTaBIseT pe3ybTaThl H3MEPEHHUI IPErnoaaBaTesio.
[IpenonaBaTens MONMUCHIBACT pE3yIbTaThl B paboueil TeTpaau CTyJeHTa U JeNaeT OTMETKY O
BBITIOJIHEHUH pa0OThl B CBOCH  KHWXKKe. ToJbKo Tmocie 3Toro JyaboparopHas pabota
CUMTAETCs BBIIOJIHEHHOM, a CTYIGHT UMEET MPaBO MOKHHYTH Ja00paTOpHIO.

7. [Ans cnaum paboThl CTYyIEHT JOJKEH BBIMOJIHUTH BCE 3aJaHUsl, IPUBEACHHBIE B OMUCAHUU
nabopaTtopHoil paboTel. B paboueil TeTrpagu MOMKHBI OBITH MPEICTABICHBI PE3YJbTAThI
00pabOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX M IMOTPEUTHOCTH (C YKa3aHHEM PaCYETHBIX (POpMYIT
JUI UX OLICHKH). B KOHIle oT4eTa MPUBOIATCS OCHOBHBIE PE3yNbTaThbl U (POPMYIHUPYIOTCS
BbIBOJbI. OTyer mno JsabopaTopHoil paboTe caaeTcsi BO BpeMsS OYEPEIHOTO 3aHSATHS
IpakTUKyMa mpernojaBatento. [IpernosaBaTens 3HAKOMUTCS € MOJyYEHHBIMH pe3yJIbTaTaMH,



3aJlaeT JIOTIOJHHUTEIBHBIC BOMPOCHI M, C YYETOM OTBETOB CTYACHTA IO TEOPETHUYECKHUM W
HKCIIEPUMEHTAIBHBIM PE3yJIbTaTaM CTAaBUT OIICHKY 3a BBIOJHEHHYIO padoTy. Eciau oTBeThI
CTYZICHTa HE yJIOBJIETBOPSIOT IMPENOAaBaTelsi Wik 00padoTKa pe3yabTaToB MPOBEICHA HE B
IIOJTHOM O6I>CM€, TO IpenoaaBaTeyib UMECT MIPaBO OTHPABUTH CTYACHTA IJIA I[OHOHHHTGHBHOﬁ
MOATOTOBKU Y TMIOBTOPHOM CAa4M J1JaOOpaTOPHOU pabOTHI.

8. IlpenonaBarens MMEET MPaBO TMOCTABUTH 3a pabOTy CTYJEHTA MO BHINOJIHECHHUIO 3aadd
OLICHKY «HE 3a4TeHO». B 3TOM ciyuae 3ajada cuuTaeTcsi HECHAHHOH, a €€ Pe3ysIbTaThl
AHHYIIUPYIOTCS.

9. JlaGoparopHasi paboTta A0KHA OBITh CJaHA B TEYCHUE TPEX MOCIEIYIONUX 3aHATHH
(GU3MYECKOTO TMpaKTUKyMa T[IOCIE€ €€ BBIMOJHEHUsA. [lo WCTeUeHWH OSTOTO Ccpoka
Iperno/iaBaTelib, UMEET MPAaBO OTKA3aTh B IPHEME OTUETA.

10. CtyneHT, CBOEBPEMEHHO BBHIMOJIHUBIINKA U CHaBIIWi JabopaTOopHBIE pabOThHI, MOTy4aeT
OILICHKY «3aYTCHOY», KOTOpasi MPOCTABIISIETCS MPETOAaBaTEIeM TPyl B 3a4€THYIO KHIDKKY, &
TAKXKXC B 3a4YCTHYKO BCAOMOCTD. I[J'DI CTYACHTOB, MMCIONIUX II0 OKOHYaHHUU q)HSH‘-IGCKOFO
NpakTUKyMa HecIaHHbIE JTabopaTOpHBIE PabOTHI, OPraHU3yEeTCS KOMHCCHUS 10 MPAKTHKYMY,
Ha KOTOPOH pa3pemiaeTcs cAaTh padOThI, BRIMOJIHEHHBIE paHee. BrimonHeHue 1a00paTopHOTO
NpakTHKyMa Ha KOMHCCHHM HeE JoIyckaercs. Ha KOMHCCHHM JOJDKHBI TPUCYTCTBOBaTh BCE
CTYJEHTBl, HE TIOJy4YMBIIME 3a4eT N0 NpakTUKymy. Kommccus BBIACHAET NPUYUHBI
HEBBITIOJTHEHUST yYEOHOTO TUTaHA 1O TPakTUKyMy. C y4eToM NpeabsSBICHHBIX CTYACHTOM
OOBSICHEHUI ¥ CIPAaBOK KOMHUCCHUS TPUHHUMAET pEIICHHEe O 3adeTe WM He3auyeTe I10
NPaKTUKYMY.

EAWHBIE TPEBOBAHUA
K 0pOopMIICHHIO OTUETA O J1a0OpaTOPHBIM paboTam

1) ITopsinkoBbIif HOMEp M HAMMEHOBAHUE JTAOOPATOPHON PaOOTHI.

2) lens paboTHI.

3) IlepeveHpb UCHOIB3YEMOT0 00OPYIOBAHUS C YKA3aHUEM OCHOBHBIX MAapPaMETPOB YCTAaHOBOK
1 TIpuOOPOB.

4) OCHOBHBIE TEOPETUUECKUE CBEJICHUS U PacUEeTHBIE (POPMYJIBI.

5) OYyHKIUOHATIBHYIO U TPUHIIUIHATBHYIO CXeMY J1a00paTOpHO# YCTaHOBKH.

6) [IpenBapuTesbHBIE pacUeThl, BBIMOJIHEHHBIE MTPH MOATOTOBKE K BBIMOJIHEHUIO PaboOTHI (Te
3TO TpeOyeTCs MO OMUCAHUIO PadOTHI).

7) Conepxanue pabOThI (TIOPSIOK BBHITIOTHEHUS).

8) Xo BBITIOTHEHUS PaOOTHI:

a) TaOJIUIIBI C pe3yJIbTaTaMU BBIYUCIICHUN;

0) rpaduKu SKCIEPUMEHTAITBHBIX U PACUCTHBIX 3aBUCHUMOCTEH.

[Tpumeuanue: rpadKu BEIYEPUUBAIOTCS HA MIJJTMMETPOBOM Oymare Wi ¢ TOMOIIBIO
KOMIIBIOTEpa M BKIJIEWMBaloTCa B oTueT. Ha kaxaoM rpaduke CTpOSTCS TOJIBKO T€
3aBHCUMOCTH, KOTOpBIE NPEAYCMOTPEHBI COOTBETCTBYIOIIMM HYHKTOM omnucanus. Ocoboe
BHHMaHHUE cleAyeT oOpaTUTh Ha pallMOHAIBHBIA BHIOOP MacmTaboOB IO OCSAM KOOPJWHAT.
I'paduku 3KCIEPUMEHTATBHBIX 3aBUCUMOCTEH CIIEAYeT BBIMONHATH TaK, YTOOBI OBLTH SICHO
BUJIHBI TOUKH CHSATBIX OTCUETOB. [I0CKONBbKY MOTyyaeMble TOUKH UMEIOT HEKOTOPBI pa3dpoc,
TO KpUBBIE CIEQYeT TPOBOAUTH MEXIy HHMH, C000pa3zysich C (DU3HUYECKUMHU
3aKOHOMEPHOCTSIMHU.

9) Ouenky ommrOOK U3MEPEHUN U BBIYUCICHUH.

10) Kparkue BBIBOABI: KPUTHYECKHUE COIMOCTABICHUS pE3YyJIbTATOB OKCIIEPUMEHTA |
TEOPETUYECKUX TIIOJIOKEHUH, OOBSCHEHUS PpACXOXKICHUH MEXAy HHUMH (B Cllydyae HX
HaJTUYHS).



