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1. Ileaan ocBOEeHMSsI AMCIUIIJIMHbBI

Lenstmu ocBoeHUs TUCUUTIINHBI «DU3NUECKH TPAKTUKYM 10 ONTHUKE» ABIISIOTCSA:
- NpHOOpETeHHE TNPAKTHUECKUX HABBIKOB IPOBEACHHUS (DU3MYECKOTO SKCIEPUMEHTa IO
JUCLUIUIMHAM Kypca (QU3HKHY;
- OBJAJICHUE TEOPETUYECKMMHU 3HAHMSIMM OCHOBHBIX IOHSTHM, 3aKOHOB M MOJEJEH IO
JUCLUIUIMHAM Kypca (QU3HKHY;
- OCBOCHHE OCHOBHBIX METO/IOB 00pabOTKH U aHaJIN3a 3KCIIEPUMEHTAIBHBIX PE3YJbTaTOB.

2. MecTo MCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JuctumuimHa « PU3HUECKUil MPAKTUKYM TI0 ONTHUKE» OTHOCUTCS K 00s13aTeIbHOM yacTu
broxka 1u sBisieTcst yacThio Momysist «OO0mmii PuU3nIeCcKuil TPaAKTUKYM.

JlaHHas TUCHMIUIMHA U3Yy4YaeTcsi BMECTE C COOTBETCTBYIOLICH AMCIUILIMHON 0OIIero
Kypca pusuku — «Ontukay. [Jucniumnmaa « DU3UYecKuid TPAKTUKYM IO OMTHKE»OITHUPACTCS
Ha CO/IepXaHuE€ JUCUMUIUIMHBI «MaTremMaruueckuil aHainuzy, «AHaJIUTHYECKash FeOMETpUs U
nuHelHas anreOpay. [lomydyenHsie B Kypce «DU3MYECKHI TMPAKTUKYM IO ONTHKE» 3HAHUS
HEOOXOAMMBI IS WM3YYCHHs] NUCHUIUIMH «OnNTHYecKue W (POTOIIEKTPHUSCKHE CBONCTBA
MOJIYITIPOBOAHUKOBY, « MarHUTHbIE U3MEPEHUS.

3. [lnanupyemble pe3yJabTarbl O00y4YeHMs] MO0 JWCHUIUINHE, COOTHECEHHbIE C
IVIAHUPYEMBbIMH Pe3y/ibTaTaMHi 0CBOECHHUSI 00pPa30BaTeIbHOMH MPOrpaMMBbl

[Iporiecc wW3ydeHUs AMCUUIUIMHBI HampaBieH Ha (QOPMUPOBAHHE CIETYIOLINX
aneMeHToB KommereHnuid B cootrBeTcTBUH ¢ PI'OC BO, OOIl BO u mnpuobperenus
CJIeIYIOIIMX 3HAHUN, YMEHUHN, HABBIKOB U (MJIM) OIbITA I€ATEIbHOCTHU:



Dopmupyemas HNuauxarop Ilepeuens
KOMIIeTeH U AOCTHKEHU S IVIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHUs
(kox m KOMITeTeHI[UH
(bopmyIpoBKa) (xox u GopmMyTHPOBKA)

Oo0menpogeccuoHabHbIe KOMIIETEHIIUU

OIIK-2. Cnocoben
[IPOBOIUTH
3KCH€pI/IMeHTaJIBHBIe nu
TEOPETUICCKUE
HayYHbBIC
HCCIICIOBAHMS
00BEKTOB, CHUCTEM U
IIPOIIECCOB,
o0OpabarpIBaTh U
Hpe,Z[CTaBJ'IHTB
3KCH€pI/IMeHTaJIBHBIe

JaHHbIE

N _OIIK-2.1. Haxogut

u KPUTHYECKH
aHAJIM3UPYET
uH(pOpMaIuIo,
HEOOXOINMMYIO IUIA

peLIEHHs MOCTaBIEHHOU
3a/1a4H.

3HaTh:

— OCHOBHBIC (1)I/ISI/I‘IGCKI/IG BCIIMYHNHBI
TEOMETPUYECKOM M BOJIHOBOW ONTHUKHU M
XapaKTEPUCTUKU MPOLIECCOB U SIBJICHUM
HAa KaXJOM CTPYKTYpHOM YpOBHE
OpraHu3ali MaTCpuu;

—  CBBH  MeXIy  (QHU3HYECKHUMHU
XapaKTepUCTUKAMU SIBIICHU u
IPOLIECCOB B ONTHUKE;

— obnacTu IIPUMEHUMOCTHU

KOJIMYECTBEHHBIX COOTHOILEHUH MEXay
($U3nUECKUMHU XapaKTePUCTUKAMH.

Ymers:

—  HUCHOJb30BaTb  MaTeMaTU4YeCKHi
anmapar JJis OCBOEHHUS TEOPETUYECKHUX
OCHOB U MPaKTUYECKOTO MCIIOJIb30BAHUS
buznyecKkux METOI0B B
T€OMETPUYECKON U BOJTHOBOM OITHKE.

na_OIIK-2.2.
Paccmarpusaer
BO3MOJKHBIE ~ BapHAHTHI
peuieHus 3a/1a4y,
OLICHUBAs ux
JOCTOMHCTBA u
HEIOCTaTKU.

3HaTh:

— (Qusuveckue TEOpPUH, MO3BOJSIONINE
OOBSCHATh U3BECTHBIC U TPE/ICKA3BIBATH
HOBBIE HAYYHBIE PE3YIILTATEL.

— (u3uyeckre TEOpPUH, IO3BOJISIONINE
O6’b$ICH$ITb HN3BCCTHBIC U HpeI[CKaSBIBaTB

HOBBIE Hay4HbIE pe3yibTaThl.
Ymersb:

— HCIIOJIb30BATh 3aKOHBI COXPAHCHUA,
byHIaMEHTaTbHBIC buzndeckue

3aKOHOMEPHOCTH B ONTHKE;
— IOHUMAaTh, U3JIaraTh ¥ KPUTHYECKU
aHaJIM3UPOBATh 0a30ByI0
obmedusnueckyro uHPOPMALUIO IO
TEOMETPUYECKOM W BOJIHOBOW OINTHKE.




3HATh:
- METOIBI MIPOBEICHUS
AKCIIEPUMEHTAIIbHBIX UCCIIEAOBAHUI;

- CHCTeMBl  CTaHJApTH3AllMH U
NJI_OIIK-2.3.  3Haer | cepruduranuu.
OCHOBHBIE METOAbI U | YMeTh:
CpeacTBa  NIPOBEICHMA | — (OPMYIUPOBATH HA MATeMaTUYCCKOM
AKCTIIEPUMEHTATBHBIX SI3BIKE M pemarh GU3NIEeCKHUe 3a1a9H;
UCCIIEIOBAHNM, CUCTEMBI | -  YMETh CaMOCTOSITEIIBHO TMPOBOIUTH
CTaHIapTH3AIHH U | DKCTIEPUMEHTAIBHBIC UCCIICTOBAHMS.
cepTH(UKAIINY. BianeTs HAaBBIKAMM:

—  HCHOJB30BAHUS  MaTEMaTHYECKOTO

ammapara MpH peIIeHUH (HU3NISCKUX

3aj1a4 B ONTHKE;

— paboThl C 3NEKTPOU3MEPUTEITLHBIMU

mpudopamu.

3HaTh:

— crmocoObl M CpeAcTBa M3MEpeHH B

OTITHKE.

Ymers:

- POBOAMTH ONITUYECKHE
WJ1_OIIK-2.4. 9KCIIEPUMEHTAIIBHBIC UCCIICTOBAHMS.
Crocobexn BEIOHMpATH BJi1aeTh HABBIKAMM:
CMOCOOBI M CPE/ICTBA | — ppyMeHeHHs MeTONOB 0GPaGOTKH H

W3MEPEHUN U MPOBOAUTH
AKCIEPUMEHTAIbHBIE
HUCCIIe0BaHUS.

aHaiM3a AKCIEPUMEHTAITBHOMN u
TEOPETUYECKON MH(pOpMaLIUH.




nJa_OIIK-2.5.

JIeMOHCTpUpPYET yMEHUS

00paboTKu
MNpCaACTaBICHUA

n

IMMOJIYYCHHBIX MJAaHHBIX H

aHaiu3a
MTOIPEIHOCTH
pE3yaBTATOB.

OLCHKH

3Harh:

— METO/bl CTaTUCTHYECKOH 00paboTKu
pe3ynbTaToB  M3MEpEHHs B 00meM
(Gu3nIeCcKOM MPAKTUKYME 110 OITHKE;

— OCHOBHBIE BHUJABI pacHpeneeHUN
CITy4aitHBIX BEJIMYMH.
- ocHOBHl pabotel B Excel, Wolfram
Mathematica.

Ymern:

— 00pabaTbIBaTh pe3ysabTaThl MPSIMbIX U
KOCBEHHBIX H3MEPECHUI;

- TIONB30BAThCS  TEOPETHUYECKUMHU
OCHOBaMH, OCHOBHBIMH  TIOHSATHSIMH,
3aKOHAMH ¥ MOJEISIMU  (DUBHKH.
Biaaners HaBBIKAMMU:

- NPUMEHEHUs MeToJ0B 00paboTKu u

aHajM3a JKCIIEpUMEHTAIBHON u
TEOPETHYECKON buzmdecKo
uHpOpMaIuy;

- rpadu4eckoro IPECTaBICHUS

IKCIEPHUMEHTAJIbHBIX PE3YIbTATOB
— HCIIOJIb30BaHUA HH(OPMAIMOHHBIX
TEXHOJIOTH NMPH pelIeHUuN (HU3NIECKUX
3a/1a4 110 ONTHKE.




4. O0beM, CTPYKTYpa U cOoepPKaAHUE TUCHUILINHBI

OO6m1ast TpyI0EeMKOCTh JUCIIUIUTMHBI COCTABIISET 2 3aUeTHBIE SIMHMIIBI, 72 aKaJl. Jaca.

Ne Tembl (pa3aeJibl) Buabl y4eOHbIX 3aHATHH, @®opMBbI TEKyLIETr0
n/n AUCHUILIUHBI, BKJIIOYAsl CAMOCTOSITEIbHYIO KOHTPOJIA
HX CO/lep:KaHue padoTy CTYI1eHTOB, ycneBaeMoCTH
U UX TPY10EMKOCTh
o | (B akaeMHMYeCKHX Yacax) ®opma
= .
g | Konrakrnag pa6ora 5 NPOMEXKYTOYHOMI
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ITonroroBka ortdera 1O
«l'eoMeTpuyeckas pabore. Cnava
ONTHKAY. TEOPETHYECKOTO
1 4 20 | 1 6
JlaGoparopnas pabota Ne MUHHMYMa, 3amuTa
1-4 ITOJIyYCHHBIX
pE3yabTaTOB
ITonroroBka otdera 1O
pabore. Craua
«BoJIHOBasI ONITHKAY. TCODCTHUCCKONO
2 |JlabopaTtopHbIie pabOTHI 4 20 | 1 6 MI/IIfI/IM va sammTa
No 5-10 i
MOy YEHHBIX
pe3yabTaToB
ITonrotoBka ortdera 1O
«Monekyasipaas paborte. Cnaua
3 |omTHKaY. 4 11 4 |TeopeTHieckoro
JlaboparopHbie pabOTHI MUHHMYMa, 3ammuTa
Ne 11-16 MOJTYy4YEeHHBIX
pE3yJIbTaTOB
03 | 1,7 3auéTt
UTOIo 51 (3] 03 [17,7

Coneprxanue pas3zesioB TUCITUTIIINHBI:

1. Onpenenenne (GOKYyCHBIX PACCTOSHUN MOJOXKHUTEIBHBIX M OTPHUIATEIbHBIX CPEPUUECKUX
JIUH3.

2. MogenupoBaHu€e ONITUYECKUX MPUOOPOB U OMpPEACTICHUE UX YBETUUCHHUS.

3. N3yuenue MuUKpocKona 1 ONpeAesieHre MOKa3aTelis MPeIoMIIeHUs TPO3PayHOil Cpebl.

4. Onpenenenre Mokazareiass MPEIOMIICHUS UM CPEIHEH NHCIEPCUU KUJKOCTH C MOMOIIBIO
pedpakromerpa (MPD-22).

5. N3yuenue untepdepeHIIMOHHON cXeMbl KoJiell HproToHa.

6. 3ydyenue nudpakiuu cBera.

7. OnpeneneHue nokasaresis MPEIOMJICHHS] U KOHIIEHTPAIMU IPO3PAuyHbIX PAaCTBOPOB IPHU
nomo1y uareppepomerpa Panes.

8. Nzyuenune nudpakiinOHHON PEIIETKH C TIOMOIIbIO TOHUOMETPA.

9.0npeneneHue 4aCTOTHOM TUCIIEPCUU CTEKJIIHHOM MPU3MBI C IIOMOIIbIO TOHUOMETpA.



10. N3ydenune npocTeiiiero CneKTpajbHOro anmnapara.

11.M3y4yenne BpalieHus MIOCKOCTH MOJSPU3ALMU U ONPEAEICHUE KOHIIEHTPALMU CaXxapHOIo
pacTBopa C MOMOILBIO CaXapuUMETpA.

12. Vzyuenue BpamieHus MI0CKOCTU MOISIPU3AMH B MarHUTHOM 1oJie (3¢ dext Papanes).

13. N3ydenue gucrnepcuu CBeTa.

14. Onpenenenue paanyca KpUBU3HBI JINH3bI.

15. Uzydyenune nudpakiimOHHBIX SBJICHUH.

16. M3yuenue nonspusanuu CBeTa.

5. O6pa3oBaTeIbHBbIE TEXHOJIOTHH, B TOM YHCJI€ TEXHOJIOTHHU YJIeKTPOHHOIO 00y4eHHsT 1
AUCTAHIMOHHBIe 00pa3oBaTe/IbHbIEe TE€XHOJOIMH, HCIOJIb3yeMble MPH OCYIIeCTBJICHUH
00pa3oBaTeJbHOrO NMpoIecca Mo AUCHUTLIHHE

B mporecce 00y4ueHns HCHIONB3YIOTCS CeAyIoNnue 00pa3oBaTebHbIe TEXHOIOTUU:

JlabGopaTopHoe 3aHATHEe— 3aHITUE, OCBAIICHHOE OCBOECHUIO KOHKPETHBIX YMEHHUU U
HABBIKOB U 3aKPEIUICHUIO 3HAHUU, MOTYYCHHBIX HA JIEKIHSIX M MPAKTUYCCKUX 3aHITUIX. ITO
dopma opraHuzanuu oOydeHHUs, KOTAa CTYIEHThl 1O 3aJaHUI0 U TOJA PYKOBOACTBOM
npernojaBaresiss BBIIOJIHIIOT OHY WJIM HECKOJIIBKO J1a0opaTopHBIX paboT. OCHOBHBIE
TUAAKTHUECKHEe 1enu J1a0opaTopHBIX paboT — OSKCIEpUMEHTANbHOE TMOATBEPKICHUE
U3yUYCHHBIX TEOPETUYECKUX IOJIOKEHUH, MpoBepka (GopMys, O3HAKOMIIEHHE C METOAMKOM
MPOBEACHUS DKCIIEPUMEHTOB, HccienoBaHuii. B Xome paboThl CTyaeHTHI BbIPaOaThIBAIOT
yMeHHsI HaONlloAaTh, CpPaBHUBATh, COMOCTABIATh, AHAIM3HPOBATh, JeEJaTh BHIBOIABI U
0000111eH!s, CAMOCTOATEILHO BECTU HCCIIEOBAHUS, MOJB30BaThCsl PA3IUUYHBIMU MpUEMaMHU
U3MEpPEHU, OQOPMIIATh pe3ynbTaThl B BHIE TaOmuUI], cxeM, rpaduxoB. OZHOBPEMEHHO Y
CTYACHTOB (pOpMUPYIOTCS MPOo(EeCCHOHAIbHBIE YMEHHS M HaBBIKW OOpaIeHus: ¢ mpudopamu,
anmaparypod M JPYTUMH TEXHHYECKMMHU CpEICTBAMM Ui TPOBEJCHHUS OMNBITOB. B
COOTBETCTBHUH C TUJAKTUYECKUMU LIETSIMU OIpeesieTcsl CoepKaHue J1abopaTopHbIX padoT:
U3yYyeHHE CBOMCTB BEIIECTB, HUX KAYECTBEHHBIX XapaKTEPUCTHK, KOJIUYECTBEHHBIX
MoKasaresiei, u3yuyeHrue yCTpONCTBa M padoOThl MpUOOPOB, 0OOPYIOBAaHUS, MX HUCIBITAHUE,
CHSTHE XapaKTEPUCTHUK U T. JI.

JlaGoparopHasi paGora — opraHuzamus ydyeOHOW paboOTHl C  peaTbHBIMHU
MarepuaibHBIMM U WH(GOPMALMOHHBIMH OOBEKTaMH, SKCIIEpUMEHTalbHas paboTa ¢
aQHAJIOTOBBIMH MOJIESIMH pealbHBIX 0OBEKTOB.

6. Ilepeyenb JIMIEH3HMOHHOTO M (MJH) CBOOOJHO PACIPOCTPAHSIEMOro NPOrpaMMHOIO
o0ecrnieyeHnsl, MCIOJb3yeMOIr0 NpPH OCYIIECTBJEHHH 00pa30BarTejJbHOr0 Impouecca 1o
AUCHUIINHE

B nponecce ocymecTienns 06pa3oBaTenbHOTO MPOIECCa HCIOIb3YIOTCS:

— i (POPMHUPOBAHUS TEKCTOB METOJMYECKUX MATepHAaJIOB ISl JIAOOPATOPHBIX padoT,
POMEXYTOYHOM M TEKyLIeH aTTeCTallud, a TAaKKe OTYETOB CTYACHTOB IO J1a0OpaTOpPHBIM
paboram — maketsl Microsoft Office u Open/LibreOffice;

— U1t pacuéra popmyn — nmporpamma Wolfram Mathematica;

— 111 00pabOTKHU pe3yabTaroB JaHHBIX- Excel.



7. IllepeyeHb COBpeMEHHBIX NPO(EeCcCHOHAIBHbIX 0a3 JAaHHBIX W HH(OPMANUOHHBIX
CIPABOYHBIX CHCTEM, HCMOJIb3YeMbIX MPH OCYIECTBIECHHH 00Pa30BaTEJIbHOIO Mpolecca
1o AUCHUIJIMHE (IPU He0OXOAMMOCTH)

B mpomecce ocymiectBieHus 00pa30BaTeIbHOTO Mpolecca IO  JTUCIHILINHE
UCTIONB3YIOTCS:

aBTOMAaTU3WpOBaHHAs OuOmmoTeuHo-uHpopmanronHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOH M /IONOJHHUTEJBHOH Y4YeOHOl JHTeparypbl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn «UHTepHeT» (NPM HEO0OXOAUMOCTH),
PEeKOMEeH/1yeMbIX /151 0CBOCHUS TUCHHUIINHBI

a) OCHOBHAs JIUTepaTypa

1. CagenweB U. B. Kypc obmeit ¢pusuku. B 5 . Tom 3. Ontuka: yaebHOe mocodue ams
By30B. CII0. Jlans, 2022.

2. TlamopxkoB B. A. Ontuka: naGoparopubiii mnpakTtukym. Spocnasne. SplV, 2006.
http://www.lib.uniyar.ac.ru/edocs/iuni/20060709.pdf (3mekTpoHHBII pecypc)

0) 10MOJTHUTEIbHAS JIUTEPATYypa

1. Cusyxun JI. B. O6mmii kypc ¢puszuku. Ontuka: yued. mocodue ais By30B. M. Hayka,
1985.

2. Tpodumona T. U. Kypc ¢usuku. M. Axanemus, 2004.

3. 3aitnens A. H. Omnbxu u3mepenuit pusndeckux senuuud. JI. Hayka, 1974.

4. MaiicoBa H. H. [Ipaktukym mo kypcy obmeii pusuku. M., Beicias mxona, 1970.

9. MarepuaibHO-TeXHHYECKAsI 0a3a, HeoOXoauMas Jif) §: OCYIIIeCTBJICHUSI
00pa30BaTeJBLHOIO NMpoIecca no JMCHUIIHHEe

- yaeOHbIe ayTUTOPUHU JJIS IPOBEJCHUS 1a00paTOpHBIX padoT;
- yueOHBIE ayJUTOPHUH IJIsl TPOBEICHNS TPYIIIOBBIX ¥ HHANBU/IYaJIbHBIX KOHCYIIBTAIIHI;
- y4eOHbIe ayTUTOPUHU AJIS IPOBEIACHUS TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalllu;
-TIOMEIIEHHS U1l CAMOCTOSITETIbHOM paboTHI;
-IIOMELICHUS Il XpPaHEHUS U MPOPHIAKTHYECKOTO OOCTYKHBAHUS TEXHHUUYECKUX CPEICTB
o0Oy4eHwus.

[Tomemenuss A CaMOCTOATENBHOM  paboThl  OOydYalOUIMXCS ~ OCHAILEHBI
KOMITBIOTEPHOWTEXHUKOM € BO3MOXKHOCTBIO IOAKIIO4YEHHA K cetn «MHTepHeT» U
o0ecreyeHrneM 10CTyTa K 3JIeKTPOHHON HH(POpMAIIMOHHO-00pa3oBarenbHoi cpenesdpl'y.

ITepedensb ncnoab3yeMoro 060py10BaHusi:

JlaGoparopHas pabota Nel
e OnTuyeckas CKambs
e Ocserurens ON-28
e HaGop nmun3
e [lom3opnas TpyOa

Jlaboparopnas pabora Ne2
e Omnrnyeckast CKaMbs
e (Ocseturens OU-28



e Habop nmun3
e [lom3opnas TpyOa

JlaGoparopnas pabora Ne3
e Muxkpockon tuna "buonam"
e  Mukpomerp
e  OOBEKT-MHKPOMETP

JlaGoparopHas pabora Ne4
e Pedpaxromerp UPD-22

JlaGoparopnas pabota Ne5
e  Mukpockon MMU-2

Jlabopatopnas pabota Ne6
e Jlazep JI'H-207a
e OnTuyeckas cKambs
e Halop onTHYecKuX 3JIEMEHTOB (JIMH3BI, IETb, PA3JIMYHBIC OTBEPCTHUS)

Jlaboparopnas pabora Ne7
e Uurepdpepomerp Panes UTP-1

Jlaboparopnas pabora Ne§
e Tonumomerp I'-5 nmu I'C-5
e Ocserurens OU-18
e JludpakuuoHHas pemeérka

JlaGoparopnas pabota Ne9
e Tonmomerp I'-5 unu I'C-5
e Ocserurens OU-18
e TpeyronpHas mpuszmMa

JlaGoparopnas padota NelQ
e Mounoxpomarop YM-2
e PryrHas mamna

JlaGoparopHas padota Nell
e [lomsapumerp
e Habop kroBeT ¢ uccieayeMbIMU JKUAKOCTIMU

Jlaboparopnas pabora Nel2
e Caxapumetrp CY-3
e Vcrounuk nurtanust Mustech HY3002
¢ KroBeTa ¢ p-poM caxapa B MAarHUTHOW KaTyIlKe

Jlaboparopnas padora Nel3
e JlaGoparopnas ycranoBka "N3yuenue aucnepcuu ceera" (Pocyurnpudop)



Jlaboparopnas padota Nel4
e JlaGoparopnas ycraHoBka "Omnpezenenue paauyca KpuBu3HbI TuH3bI" (Pocyunpubop)

JlaGoparopnas pabora Nel5
e JlaGoparopHas ycranoBka "M3yuenne qudpakuuonHsix sBiaeHuii" (Pocyuarnpubop)

JlaGoparopHas pabota Nel6
e JlaGoparopHas ycranoBka "M3yuenue nosisipuzanuu ceeta" (Pocyunpubdop)

ABTtop(Bl) :

Crapmuii mpenogaBaresb Kadeapbl
MHUKPOSJIEKTPOHHUKH U 00IIeH (PU3UKU A.H. Ceprees




IMpuiaoxkenue Nel k paGodeil nporpaMMe IUCHHILIAHBI
«Pu3dnyecKHil MPAKTUKYM 110 ONITHKE»

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBeIeHUs TeKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOUYHOI aTTecTAllMu CTYIeHTOB
o JUCIHHUIIJINHE

1. TunoBble KOHTPOJIbHbIE 32IAHHUS HJIM WHbIE MAaTEePHAJIbI,
HCIoJIb3yeMble B MPoIlecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

[Ipu BbIOMHEHUH J1A0OPaTOpHONl pabOThI, CTYIEHT JMAODKEH TMPEACTaBUTH €&

pe3ynbTaTel B (popMe oTueTa, COTIaCHO eIMHBIM TpeOoBaHUSAM. OTYET MOAAETCS KaXIbIM
CTYAEHTOM HUHIUBUIYAJIBHO.

2. Cniucok BONPoOCoB M (MJIN) 3aaHUI /15l IPOBEAEHUs] IPOMEKYTOUHOM
arrecTauMu
3aganus 151 CaMOCTOATEJIbHOM padoThl Nel

(mposepka cpopmupoBannoctu OIIK-2, unaukarop UJ1_OIIK-2.1.u UJI_OIIK-2.2).

—_—
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17.

18.

CdhopmynupyiiTe OCHOBHBIE 3aKOHBI HTIOJI0KEHHUS T€OMETPHUUECKON ONTHUKH.

[Tpuniun @epma. BbIBO 3aKOHOB OTPAKEHHS U IPEJIOMIICHHS U3 3TOTO MPUHIIUIIA.
[Ipenomiienue u oTpaskeHue Ha ChEepUIECKO MOBEPXHOCTH. BBIBOA ONTHYECKON CHITBI
JUTSL TIPETTOMIISTEFOITICH M OTpakaromieit cheprudeckoil MOBEpPXHOCTH.

Teopema Jlarpanxa-I'enpMmromnsua. JINHEWHOE U yIIIOBOE YBEIMYEHHUE.

BriBoa ¢popMysbl TOHKOM ChepruecKoid TUH3HI.

Jlalite ompezneneHue UACalbHOM ONTHUYECKOM CUCTEMBI M €€ MIABHBIX IUIOCKOCTEN U
TOYEK.

OxapakTepu3yiTe OCHOBHBIC abeppaluy UIACATbHON ONTUYECKONH CHCTEMBI B METOIbI
UX YCTPAHEHHS.

[Toxaxxute, 4To ecnu npu GUKCUpPOBaHHOM. L Mex 1y IpeaAMeToM U SKPaHOM MOXKHO C
MOMOIIIbIO TIEPEMEIICHHUS MTOJIOKUTEIBHOMN JIMH3BI TIOTYYUTh JIBa YETKUX N300paKeHUSI
IpeaMeTa, TO 3TO PacCTOsIHUE OOoJbIIe YeThIpeX (POKYCHBIX PacCTOSHHUM JnH3bI (L>
4F).

B03MO0XHO JI1 U3rOTOBUTH aXPOMATHYECKYIO JIMH3Y U3 OAHOPOAHOIO Marepuana?

. I300pa3zute xon aydedl B 3pUTEIbHONU TpyOe, KOTOpasi HACTpOE€Ha Ha O€CKOHEYHOCTD.

Ilouemy Henb3s ycraHaBiIMBaTh TpyOy Ha OECKOHEUHOCTb, HAcTpauBas ee Ha
YIIaJICHHBIN MPEIMET, pACHOJI0KEHHBIN 32 OKOHHBIM CTEKJIOM?

N3o0pasute xox myueit B 3putenbHoit Tpyoe (Keruepa nnu [Nanunest) u Mukpockomne.
Onpenenure OCHOBHBIE XapaKTEPUCTUKU ITHX ONTUYECKUX MPUOOPOB.

. Uem ompenensercs: OKyCHOE pacCTOSIHUE 3PUTENBbHOM TpyObI?
13.
14.
15.
16.

UYem onpezensercs orpaHUYEHUs yBEIWYEHHs] MUKpOcKoma?

JInHelHOe yBeNIMYEeHNE ONTUYECKON CUCTEMBI.

OxapakTepu3yiTe OCHOBHbBIE CBOMCTBA I1a3a.

JlaiiTe ompenesnieHUe OTHOCHUTENBHOrO M abCONMIOTHOrO mokasarens (koddduuneHta)
npenomiieHus: (pedpaknun). CBsi3b 3TOro KOIPGUIHMEHTA C DIECKTPUYCCKUMHU U
MarHUTHBIMH CBOMCTBaMHU

KakoBa cBsi3b MEXIy ONTHYECKOW IJIOTHOCTHIO BELIECTBA M €ro IoKa3aTelieM
IPEOMIICHUS ?

KakoBbl HCTOYHMKHM CHCTEMAaTHYECKHUX OIIMOOK B JaboparopHoil pabore Ne 3
HACTOSIIETO IPaKTUKyMa?



19.

20.
21.

22.
23.
24.
25.

e S S

11.

12.

13.
14.

15.
16.

17.

dusnyueckas CyIIHOCTh SIBICHHUS TONHOTO BHyTpeHHero otpaxkenus (I[1BO).
Ocnosnblie 3akoHOMepHOCTH [IBO. Habnronenue I1BO B mpupoge.

Onummure 0CHOBHBIE METO/IbI pe(hpaKTOMETPHH.

MoOXHO IM W3MEpUTh T[OKa3aTelb MPEIOMIICHHS TBEPIOToTela C IOMOIIBIO
pedpakromerpa NPD-23.

Ou3ndecKuil CMBICT TUCTIEPCUHU, CpeHEN nucnepenu, kodhdunmenta Adoe.
YeTpoilcTBO U pu3nyecKas CyIHOCTb MPU3MBI IPSIMOTO BUICHUSI.

OTtnuuuTensHbIe CTOPOHBI pedpakromeTpa Ilynbdpuxa.

Hcnonp3oBaHue sIBIEHUS MOJHOTO BHYTPEHHETO OTPAKEHUS B HAyKe M TEXHHUKE.

3aganus AJ151 CAaMOCTOSTEJIbHOM padoThl Ne2
(npoBepka cpopmupoBannoctu OIIK-2,
unaukarop U1 OIIK-2.3.u U OIIK-2.4.).

[Tomy4nTh COOTHONIIEHHE MEXY PAJUYyCOM CBETIOr0 MHTEP(EPEHIIMOHHOTO KOJbIIA C
JUIMHOW BOJIHBI M PainyCOM KPUBHU3HBI JIMH3BI IPH HAOIIOCHUN B TIPOXOJISIIEM CBETE.
[Tomocel paBHOW TOJIIMHBI U PABHOTO HakJIOHA. Jlokanu3anus WHTEPGEPEHIIMOHHON
KapTUHBI U YCIOBUS JJI1 MAKCUMYMOB U MUHHUMYMOB.

Yem 00yclOBIEHO KOHEYHOE YHCIO MHTEPPEPEHLHUOHHBIX MOPSAIKOB B CXEME KOJell
HeioTona (oTHOCHTCA 1M 3TO BOOOIIE K MHTEpP(EpPEHLMH B TOHKHX IUICHKaX WU
TOJIBKO 1Sl KoJiel, HhI0TOHA) M Kak 3TO OOCTOSITENHCTBO MOYKET OBITh MCIOJIB30BAHO
JUISL BBITIOJTHEHUS TPETHEro yIpakHEeHUs TaboparopHoii pabotel N 57

[Tpuniun [Noitrenca-®Openens. [locrpoenune 300 Openens.

Halitu BO30y>KAeHHE OSIEKTPUYECKOTO IIONII CBETOBOM BONHBI mpu audpakuuu
@®peHenst Ha KPYIJIOM OTBEPCTUH, KOTOPOE sl TOYKU HAOMIONEHHS OTKpbIBAaeT m -
30H?

Cea3p mudpaxuu Openens u Opaynrodepa. [lepexon k reoMeTprIeCKOl ONTHKE.
Hudpaxius Openenst Ha kparo skpana. [loctpoenue 30H LllycTepa.

Judpaxius Openens Ha TpPo3payHOM U HEMPO3PAYHOM MPEMATCTBUU.

Hudpaxius Opaynrodepa Ha ABYX HIETAX.

. YerpoiictBo  UuTepdepomerpa Poames. Ontuyeckas cxeMa HCHOIB3YEMOTO B

naboparopHoii pabote unteppepomerpa UTP-1 u npunuun padbots! mpudopa.
OueHuTh MakCUMaJIbHOE 3HAYCHUE IMIUPUHBI IIEIA S, MPU KOTOPOM €mie MOryT
HaOmoaTeCsl MHTEP(EPEHLIIMOHHBIE TTOJOCHL.

Kakue Buapl AupakilMOHHBIX pelIeTOK Bbl 3HaeTe? J[aTh OCHOBHBIE XapaKTEPUCTUKU
ITUX BUJIOB.

Onpenenute NOHIATUSA "HOpMaJIbHOW" 1 "aHOMaJIBHOWU" TUCTIEpCHH.

[ToctpoiiTe rpaduk 3aBUCUMOCTH OT YacTOThl M JUIMHBI BOJHBI CKOPOCTHU
pacnpoCcTpaHEeHUsI ANEKTPOMAarHUTHON BOJIHBI B BELIECTBE.

BrruncnuTe yIrioByro AUCIEPCHUIO MPU3MBI IIPU YIVIE HAUMEHBIIETO OTKIOHEHUS.

B uém cocrouT mnpemmymiecTBO HHTEPHOIAIMOHHOW (opmynsl ['aprmana mepen
apyrumu’?

[Touemy npu nepexoze OT OJHOW CHEKTPAIbHOM JIMHUU K JPYTrOoil HY>KHO Ka)KIbIi pa3
¢dokycupoBarh KOUTUMATOp?
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3amaHus 1J151 CaMOCTOATEeIbHOM padoThl Ne3
(mposepka cpopmupoBannoctu OIIK-2, unaukarop UJI_OIIK-2.5.).

Kakoil cBeT Ha3bIBAIOT JMHEHHO MOJSIPU30BAHHBIM, AIITUNTHYECKH TOJSPU30BAHHBIM,
LHUPKYISIPHO MOJISIPU30BaHHBIM?
Uro Takoe «IUIOCKOCTh IIABHOTO ceueHus» kpuctamia? Kak xonebnercs OTHOCHUTENBHO

Hee Bektop L
HEOOBIKHOBEHHOI?
Ha xakom ¢usnueckom mnpunnumne paboraer mnpusma Huxons? IlpeacraBere
KOHCTPYKLIMIO U XOJ JIy4el B 9TOU IIPU3ME.

[Toctpoiite xon iyueid B mpusme Bosnactona.

ITouemy BO BpeMsi U3MEPEHUM NPUXOAUTCS MOACTPaUBaTh PE3KOCTh OKYJISpa MPU CMEHE
pactBopa?

YUrto npoM3oHIeT € JMHEHHO MOJISIPU30BAHHOM BOJIHOM IIPU PACHPOCTPAHEHUH €&
MEPIEHIUKYISIPHO ONITUYECKON OCH KPUCTAJLI, BAOJIb OCU KpUCTaIa?

B yem 3akmiouaercs rpdext Dapanes?

KaxoB ¢usnueckuii cmpici nmocrossHHOM Bepne?

OObsicuuth  ¢usnyeckyto cymHocTh dbdekra Dapages ¢ HCIOIB30BaHUEM
npeacrarieHus o0 ¢ dexre 3eeMana.

Marnutoontuueckuii 3¢p¢pexkr KorronHa-MyToHa cOCTOMT B MOSBICHMH JHUHEHHOTO

B BOJIHE, KOTOpas B KpUCTajle SBISETCS OOBIKHOBEHHOI,

JIBYITy4eIIPEIOMIICHHS IIPH PACIIPOCTPAHEHHH BOJIH HEPICHINKYISPHO BekTopy B . Jlst
KaKUX BOJH M KaK M3MEHSIOTCS COOCTBEHHBIC YAacCTOTHI B BEIIECTBE B 3TOM ciydae?
Bonnbl ¢ kakumu nosisipuzanusiMu OyayT OObIKHOBEHHBIMU U HEOOBIKHOBEHHBIMU
Bremmummre ypaBHeHus: MakcBesia B MHTETpaibHOW U nuddepeHuansHon Gopmax u
naiTe ux QU3NYECKyI0 HHTEPIPETALIUIO.

Kakue QyHKIMHM SBIAIOTCSA peIIEHHEM BOJIHOBOro ypaBHeHusi? Paccmorpure ciydaid
IJIOCKOM W CcepruecKord BOJIH. 3alUIINTE YpPaBHEHUE IUIOCKOH AJIEKTPOMArHUTHOMN
BOJIHBI JUIs1 opHOMepHOM 3amaunm E = E(zt) B ciydae: nMHEWHOH, KpyroBou u
AIUTMITUYECKON MOJISIPU3AIUN.

3anuiuuTe BBIPAXKEHHE IS IMOTOKA AJIEKTPOMAarHUTHOM »Hepruu. Kak wusmepsercs
notok? Kakue u3 NpueMHUKOB PETUCTPUPYIOT MOTOK IHEPTUH, a KAKUE OCBEIIEHHOCTh?
KakoBa cBsI3p MeEXIy IUIOTHOCTBIO IOTOKa 3JHEPrUH, HABICHUEM U HUMITYJIbCOM
3JIEKTPOMAarHUTHOM BOJIHBI?

Brinmummre 0CHOBHBIE CBETOTEXHUYECKNE €AMHULBL.

3anummre Buj paznoxenus Oypbe s Nepruoguueckod U HeMepUuoaIuIecKor (PyHKIHH.
KaxoB ¢uznueckuii CMBICT CIIEKTPaTbHON TIJIOTHOCTH U3ITYYCHHS?

Kak cootHOcutcsa pasnoxkenue B psan Pypee mnm uHterpan dypbe M ucciieqoBaHue
cniekTpa crekrporpadgom (MoHOXpoMaTopom)? B uem mpeumylnecTBa pasioKeHUs Ha
CHHYCOUAJIbHBIC BOJIHBI I10 CPABHEHHUIO C PA3I0KEHUEM IO PYTUM (QyHKIHSAM?
[TomyuuTe BBIpaXkeHUE I CIEKTPAIBHON IJIOTHOCTH BOJIHOBOrO Iyra. KakoBa cBsi3b
MEXy JJIUTEIBHOCTBIO IIyra ¥ IUPUHON CIEKTPaIbHON JTMHUU?

[TomyuuTe BBIpaKEHUE JIs €CTECTBEHHOW HIMPHHBI CHEKTPAJbHON JIMHUKA B MOJEIHU
paaMallMOHHOTO 3aTyXaHMs OLMILIATOPA.

Kaknmu napamerpamu onpeznensercs JOIIEPOBCKOE YIIUPEHUE CIIEKTPAIBHON JINHUH U
yAApHOE yIIUpEHUE?

Urto Takoe BosHOBO# nakeT? BeiBequte dhopmyy Panest i rpynmoBoit CKOPOCTH.
Kakyro nonsgpusanuio uMMeeT BOjHA, u3lydaemas aunoineM?  Hapucyiite
MIPOCTPAHCTBEHHOE PACHPEAEICHUE OIS, U3Iy4aeMOro OCHWUIMPYONIUM AunoieM. B
KaKOM HaIlpaBJICHUH OyleT MaKCUMaJIbHOE U3ITyYeHHE U B KAKOM ero He OyneT BooO1e?
MoseT 11 BO3HHMKHYTh W3JIy4€HHE NP PAaBHOMEPHOM JBHKEHHUH 3apsaa B cpexae?
KakoBa nomkHa ObITh ero ckopocTh? Kak cka3pIiBaeTcs 1moka3areib MPEeIOMICHUS CPE/Ibl
Ha yCJIOBUSIX BOSHMKHOBEHUs cBeueHus? B uém cocrout a¢gdext BaBunora-Uepenkona?
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HapucyiitTe = npoCTpaHCTBEHHOE  paclpeleleHHe BEKTOPOB W B JIMHEHWHO
MOJISIPU30BAHHOM CTOSYEN BOJHE ISl Pa3fIMUHBIX IMPOMEKYTKOB BpeMEHHU (Hampumep, t
=0).

Vkaxxute u3BecTHble BaMm cnocoObl ompezneneHus ckopocTu cpera. Kakas ckopocThb
OOBIYHO U3MEPSAETCS B ONTUYECKOM IKCIIEPUMEHTE?

B dem 3akiiouaeTcst COBpEMEHHBIH MeTOA M3MepeHHUs (a30BOM CKOPOCTH C OONbIION
TOYHOCTBIO?

[Tpoananuzupyiite popmyiy Panes u ykaxure ycioBUs BOSHUKHOBEHUS HOPMaJbHON U
AHOMAaJIbHOW TUCTIEPCUH.

B xakoM ciyuyae MOHSTHE I'PYNIIOBOM CKOPOCTH TepsieT cMbici? JlaiiTe kKaueCTBEHHYIO
XAapaKTEPUCTUKY IIOHATUSA CUTHAJILHOU CKOPOCTH.

BriBenute hopmyny byrepa-JlamGepTa /U1 OIJIONICHHUS CBETA.

ITomb3ysiCh KOMIUIEKCHBIM ITOKa3aTelIeM IIPEJIOMJICHMs IOJIy4uTe 3akoH byrepa-
JlamGepra. Beeraa inu 3atyxaHue BOJHBI CBA3aHO C HOIVIONICHUEM?

Hapucyiite 3aBucuMocts ko3(h(UIIMEHTa NPEIoMIEHHs] OT 4acTOThl U JUIMHBI BOJIHBL.
OxapakTepu3yiTe pa3IudHbIe Y4aCTKH 3TOM 3aBUCUMOCTH.

Hapucyiite 3aBucHMOCTh  KOI(DPHUIIMEHTOB TOMIOMICHUS OT 4YacToThl. KakoB
(bu3MYECKHI CMBICTT COOCTBEHHOW 9acTOTHI?

B KakoMm 4aCTOTHOM AMarna3oHe MPOsBIAETCA HOHHAs Jucnepens’?

B cootBercTBuM ¢ uaeeit Hetotona, pagyra Habiaroqaercst H3-3a MpeOMIICHUs CBETOBOTO
Jy4a Ha IOBEPXHOCTHM KaIeJIbKH BOIBl B3BCIIEHHOW B BO3AYyXE IOCIE OOXKIAA, H
OJHOKpPAaTHOTO WJIM JBYKPaTHOTO IIOJHOTO BHYTPEHHEIO OTPaXEHHUS BHYTPH KaIlUIH.
[Tonb3ysch 3TO# uaee 0ObSICHUTE YepeIOBaHKE IIBETOB B paayTe.

KakoBbl 0COOEHHOCTH paclpOCTpPaHEHUs! AIEKTPOMArHUTHBIX BOJMH B miazme? KakoB
(bU3UYECKUIA CMBICH TJIa3MEHHOM 4acTOThI?

Uro Takoe penakcallMOHHas (OpUEHTALUOHHasA) moyisspuzyeMocTs? Kak ucTonkoBarh
pasnuunue MEXKIY AUDICKTPHUYECKOW IOCTOSHHOW BOZABI, N3MEPEHHOW IIPH ONTHYECKUX
4acTOTax U B CTATUYECKUX MOJIAX?

[Touemy B OITMYECKOM JUaNa30HE OTHOCUTENBHAS MarHUTHAS IPOHULIAEMOCTD ~ 17

B dem 3axiiiouaroTcss OCHOBHBIE MOJOKEHUS (DEHOMEHOJIOTMYECKON TEOPHH BpPALICHHUS
IJTIOCKOCTH MOJIAPU3ALUH, TPETIOKEHHON DpeHenem?

B uém cocrout ekt 3eemana?

Onummre cxeMy OINBITOB II0 MarHUTHOMY BPAalICHHUIO IUIOCKOCTH MNOJsApu3anuu. Yem
3TO SIBJIEHUE CXOXKE C €CTECTBEHHBIM BPALIEHUEM U YEM OTJINYAETCS OT HETO?

B uem 3axmrouaercs knaccuyeckuii ombIT JleOemeBa 110 HaAOMIOOEHUIO CBETOBOTO
nasnenus? Kakue siBieHUs: «MackupoBaim» 3T0T 3¢dexr? Ilouemy 3TOT ombIT ciexyer
MPOBOINTH B Bakyyme?

[Toxaxxute, 4T0 3(p(PeKT CBETOBOro JaBJIEHUS] TPUBOIUT K IMPEACTABICHUIO 00 UMITYJIbCE
JIEKTPOMArHUTHOT'O TOJIA.

Hcxons u3 »IEKTPOMAarHUTHOW TPUPOABI CBETa, MOIY4YHTE (OPMYIY, CBS3BIBAIOLIYIO
JABJICHUE DJIEKTPOMarHUTHOM BOJIHBI U €€ IJIOTHOCTb HEPTHH.

ITonb3ysice ypaBHeHus MU MakcBeiia, NOJYyYUTE 3aKOH IPEJIOMIIEHUS U OTPaKECHHUS
JJIEKTPOMAarHUTHON BOJIHBI.

CdhopmynupyiiTe mOCTaHOBKY 3a7a4u Mpu BeiBozie hopmyn Dpeners.

UTo mpoucXoauT MpH MaJICHUU CBETA HA TPAHUILy ABYX cpea noj yrioMm bprocrepa?
Hapucyiite 3aBucuMocTh ko3(d(duIueHTa oTpakeHHss R OT yIia NaJeHus Ipu
N3menuTcs mu R mpu 0OpalieHuy CBETOBBIX IMy4YKoB? UTO MPOUCXOIUT MTPH CMEHE 3HAKa
R?

Yro npoucxoaut ¢ ¢a3oil BEeKTOpa NpH MaJCHUN BOJIHBI HA TPAHUILY JBYX JTUAJIEKTPUKOB
1oJ pasHeIMU yriamMu? Korzna mpoucxoauT notepst «IoJ1-BOJIHBD U KaK 3TO MPOSIBIISAETCS
B ONTHKE?
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Korma Bo3HMKaeT mnoyniHOE€ BHYTpeHHee oTpaxeHue? ONUIINUTE ONbIThI, IJ€ OHO
MIPOSIBIISIETCS] U UCTIOJIB3YETCSl.

Onenute ryOMHY NMPOHUKHOBEHUS B Cpelly, Ha TpaHUIIE pa3jiena ¢ KOTOPO MPOUCXOIUT
MOJIHOE BHYTPEHHEE OTPAXKEHUE.

Kak usmensiercst gpaza BOJTHBI IPU MTOJIHOM BHYTPEHHEM OTpPaKeHUN?

Kakoii Oymer monspuszauus OTpakeHHOM BonmHbl mpu ? Kak momydaercss kpyroas
noJjsipuzanus?

Kak opuentupoBaHa IJIOCKOCTh TMOJISIPU3ALMU BOJHBI OTHOCHUTENBHO ILJIOCKOCTH
IJIABHOTO CEYCHMS KPUCTAIA JUIsl OOBIKHOBEHHOW M HEOOBIKHOBEHHOW BOJIH?

Kak cBsi3anbl MeXJy M B aHU30TPONHOM cpeae? UTo Takoe IIaBHOE HAINpaBICHUE B
KpucTasie?

Uro HabnromaeTcsi, €Clii Ha KPUCTAUI MajaeT IMOJSPU30BAHHBIA CBET MOJ YIJIOM K
ONTUYECKOU ocu?

YTO NpOUCXOIUT C JIMHEWHO MOJISIPU30BAHHON U LIMPKYJISIPHO IOJIIPU30BAHHON BOJIHAMU
IIPU MPOXOXKIEHUH Yepe3 MIACTUHKU U ?

B ueM 3akmtouaercst ABOMHOE TydenpeioMIeHUE CBETa B KpUcTallIax?

[Ipy nomoiM TUIACTUHKA W aHAIM3aTopa MOXHO JTUArHOCTUPOBaTb KPYTrOBYIO U
AIUTMIITUYECKYIO MoJsipu3anuio ceeta. Kak 3to nenaercs?

Jlokaxute Hamuyue JABOMHOIO JIyYENPEIOMJICHUSI B OMTHOOCHOM KpHUCTAJI€ C MO3UIUN
ANIEKTPOMArHUTHOM TE€OPUU CBETA.

B dem 3akirouarorcst 0coOGHHOCTH MOCTpoeHus [foireHca s aHU30TPOITHOM cpenbl?
Kak cooTHOCUTCS 3TOT METOJ] C ANEKTPOMArHUTHON TEOPUE?

Kak MOKHO HCKYyCCTBEHHO CO3aTh aHU30TPOIHYIO cpeAy? B uem 3akitovaercs siBJeHUE
(OTOYIPYTroCTH U KaK OHO HUCITOJIB3YETCS B MPAKTUYCCKUX LETsX?

B ugem 3akmouaercs agdext Keppa?

B gem cocrout r¢pdexr [Tokkensca?

[Touemy BenuumHa »5>¢dexrta Keppa B IKHUAKOCTH NPOMOPIHMOHATIbHA KBaJpaTy
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO T0JIsA?

KakoBa ¢u3nueckas mNpuYMHA BBI3BIBAEMOW BHEIIHUM 3JIEKTPUYECKUM TOJIEM
ONTUYECKOW aHU30TPOTTUH?

Kaxkoi1 kpyr sIBJI€HUI ONMUCHIBAECTCS B HEIMHEHHOW OINTUKE?

B uyem 3akmrouaercs sBieHHE CaMO(DOKYCHPOBKH CBETOBBIX IOTOKOB U KaKOBBI
(bu3nyeckue MPUHIMIBI, BHI3BIBAIOLIUE 3TO SIBICHUE?

[Tosichute Qu3nyeckue MPUHIMITEI BOSHUKHOBEHHUSI BTOPO TapMOHUKH (T€HEpalvs Ha
YIBOGHHOM 4acTOTE).

Kak Hy>XHO M3MEHUTb MOJIENb, UCIOJB3YEMYIO B KJIACCUUYECKON 3JIEKTPOHHOU TEOpUH
JUCTIEPCUH, 111 TOTO YTOOBI OOBSCHUTH HETMHEHHYIO MOJISIPU3YEMOCTh MOJIEKY?

C moMOIIpI0 MOJAETH AHTaPMOHUYECKOTO OCIMIIISATOpPa OOBSICHUTE BO3HUKHOBEHUE
BTOPUYHBIX BOJIH C KPATHBIMH YacCTOTaMu?

Kak 00bsCHUTEH 3aBHCUMOCTH TIOKa3aTesl MPEIOMIICHHSI OT HHTEHCUBHOCTH cBeTa?

B uém 3akmouaercst 3G eKT OonTHYECKOTO NeTEKTHPOBAHUS?

UYro Ttakoe uHTepdepenuus csera? Chopmymnupyiite ycrnoBue HUHTEpHEpEeHINH IBYX
MIPOU3BOJIBHBIX 3JIEKTPOMATHUTHBIX BOJH U .

Kaxue BoHBI HAa3bIBAIOT KBA3UMOHOXPOMATUUECKUMU?

Omnpenenure nepuoa HHTEPPEPEHIIMOHHON KapTUHBI B onibiTe FOHTa.

KakoB mpuHIMI cO34aHUSI KOT€PEHTHBIX MCTOYHHMKOB B OMNBITaX C HMCIOJb30BAHHEM
3epkast Openens, Ounpuzmsl Openens, OunnH3bibuiie?

3anumuTe  yCJIOBHE BPEMEHHOW KOT€PEHTHOCTH  JIByXYacTOTHOTO  HMCTOYHHMKA,
M3ITyYalollero B BOJIHbI, OTJIMYAIOIIENCs MO JTMHE BOJIHBI Ha .

OnuiuTe OmbITH, B KOTOPBIX MPOSBISAETCS MPOCTPAHCTBEHHAs] KOTE€peHTHOCTh. Kak
BIUSCT ameprypa HMHTEp(EpPEeHIIMM Ha YCIOBUS HAOMIONEeHUS HHTEp(EPEHIIMOHHON
KapTHHbI?
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Kakumu onbiTaMu MOXHO MPOAEMOHCTPUPOBATh BPEMEHHYIO M IPOCTPAHCTBEHHYIO
KOTE€PEHTHOCTH Jlazepa’?

KaxoBbl (hr3ndeckne npuauHbl BBICOKOH KOTEPEHTHOCTH JIA3€PHOTO U3TyUeHUs?

B uewm 3akmiodaercs uaest yCTpoicTBa 3Be31HOT0 nHTEpdepomerpa Maiikenncona?
[Touemy nns HaOmromeHuss MHTEPHEPEHIMOHHBIX TIOJOC B O€OM CBeTe IUIEHKA
(TTacTUHKA) TOJKHA OBITh OU€HBb TOHKOM?

Kakum oOpaszom u3 pesynbrara HAOMIOACHHS TMOJIOC ABYJIYYEBOW HMHTEpP(HEPEHIIMOHHON
KapTHHBI MOXKHO TIOYYUTh HH(POPMAIIMIO O CIICKTPATLHOM COCTaBE H3ITYUCHHUS?

C uem cBsizaHa Jokanuzanus MHTephEepeHIMOHHBIX Moyioc? KakoBbl JOMKHBI OBITH
yCIIOBUSI WX HAOMIONEHUS B JIByX NPEICIBbHBIX CIy4asX (IOJOCHI PaBHOW TOJNIIMHBI U
PaBHOTO HAKJIOHA)?

[Touemy B mHTEpP(HEPEHIIMOHHBIX OMBITaX MO METOMY JACJICHHS aMIUTUTYABI C MOMOIIBIO
TOHKOW MPO3pavYHOM TJIACTUHKH OOBIYHO HCITOJIB3YIOT OTPAKCHHBIM, a HE MPOXOIAIITHI
cBeT?

Kak Bo3HukaroT konbplia HeroTroHa? Kak MOYXKHO B 3TOM OIBITE UBMEPUTH JJIUHY BOJHBI?
UeM 0TIMYAIOTCS KAPTUHBI B OTPAKEHHOM U ITPOXOJISILEM CBETE?

Kak wusmenntcsa pammyc konery HproTOHa, e€cnv JMH3Y MOAHATH HAa BBICOTY OT
MOBEPXHOCTH CTEKJISTHHOM MJIACTUHKU ?

Kak wusmensitcs paamycsl kojenr HbloTOHaA, €civ MPOCTPAHCTBO MEXKIAY JIMH30M H
CTEKJIIHHOM MJIACTUHKOM 3alOJHUTh XKUIAKOCTHIO C TIOKA3aTeIeM MPeTOMIICHHUS ?

Kax Bo3Hukaer mHTepdepeHIIMOHHAs KapTuHA B uHTephepomerpe Maiikenpcona? Kak
HCIONIL30BaTh ATOT UHTEPPEPOMETP MJISI METPOJIOTUUECCKUX IEIeH U U3MEPEHUs NITUHBI
BOJIHOBOTO I1yra?

Hapucyiite cxemy wunrepdpepomerpa KameHa u oxapakTepu3yHTe BO3MOXKHOCTHU
MHTEP(PEPEHIIMOHHOTO METo/a sl M3MEPEeHUs IOKa3aressl MpPeIOMIICHHs BeIlecTBa.
[Touemy nmnacTuHbl HHTEPHEPOMETPA AOKHEI OBITh HE MTApaAJIICIbHBI?

B uém pazmumume mw B uém cxoncTtBo uHTepdepeHnHoHHOM cxembl HOHra C
uHTeppepomerpom Panes?

B uém cocrour mpeumyuniectBo uHTepdepomeTrpa PokaecTBeHCKOro mepen
uHTeppepomerpom Kamena?

Uem omnpenenstoTcs KOHTPACTHOCTh U PE3KOCTh HHTEP(EPEHIMOHHOW KapTUHBI B
uaeanbHoM uHTepdepomerpe Dabpu-Ilepo? Uro orpaHuyuMBaeT BO3MOXKHOCTHU
MOBBILIEHUS 3TUX IMApaMETPOB B pealibHOM HUHTepepomeTpe?

KakoBo coOTHOIIEHME HHTEHCUBHOCTH MEXIYy MaJalolIer0o W OTPaXKEHHOro cBeTa?
KakoBa poJib nmomionieHus cBeTa B CJIOsAxX ?

[TocTpoiiTe  3aBUCHMMOCTH UWHTEHCHBHOCTe B  wuHTEepdhepomerpe Dabpu-Ilepo
OTPaXKEHHOI M MPOXOASIIEH BOJIH OT yIila MaJeHUsI IPU MHOTOJIY4YeBOM UHTEpPEpEeHLIUN
Ui MajblX Kod(p¢uiueHtoB orpaxkeHus. Kakas w3 HHTEep)EpPEeHLMOHHBIX KapTHH
o0mamaet OOJIBIIUM KOHTPACTOM?

Onummre NPUHIKI ASHCTBUS UHTEPPEPEHITMOHHOTO (PIIIBTPA.

B 1yem cocTouT npuHLMN ACHCTBUS MHOTOCIOMHOTO OTpaKaTeJsl.

M3noxute unero 300 OpeHenst U MPOBEAUTE AHAIU3 IOJTYUYEHHBIX PE3yJIbTaroB MpHU
I PaKIIK 3JEKTPOMArHUTHBIX BOJIH Ha KPYIJIOM OTBEPCTHH.

[TomyunTe BBIpaXKeHHWE NS 30HHOW IUIACTMHKKA W JOKaKUTE ee (HOKycHpyrolee
NEHCTBUE. YBSIKUTE ATH PE3YNIbTaThl ¢ (POKYCUPYIOITUM ACHCTBUEM JTMH3HI.

B ckonbKo pa3 MHTEHCHUBHOCTH B IMIaBHOM (POKYCE€ 30HHOW TIACTUHKU OOJBINE, YeM B
(doxkyce -oro nopsaka’?

B u4ém 3akmiowaercss MeTOA BEKTOPHBIX JUarpaMM B MPUMEHEHUM K 3a/Ja4am
mudpaknuu? Pazdepute TakuMm crmocoOoM audpakiuio cBeTa Ha KPYIJIOM OTBEPCTHH U
Kpae KpaHa.

Uem oOycnaBnuBaeTcsi pa3iMyuMe BEKTOPHBIX JuarpaMMm MpU AUQpakiIud Ha
MPSIMOJIMHEMHOM Kparo 3KpaHa v Ha KPYIJIOM OTBEPCTUH?
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[TokaxuTe € NOMONIBIO BEKTOPHOM JHAarpamMmbl, 4YTO OCBEHIEHHOCTh B LEHTPE
TFE€OMETPUYECKOW TEHH HEMPO3PaYHOro JHCKA, TEPEKPBIBAIOIIECTO  HEOOIBIIOe
KOJIMYECTBO 30H, ITOYTH TaKasi k€, KaKk U B OCBEILIEHHOM 00acTH.

CdhopmynupyiiTe OCHOBHOE yCIIOBHE TIEpeX0/ia OT BOJTHOBON K Tr€OMETPHYECKOM ONTHKE.
Kak HyXHO BbIOpaTh yCIIOBUS OIBITa, YTOOBI MPOSBUJIACH BOJIHOBAs MpUpoOJa cBeTa?
Kak MO>XHO BBECTH IOHSATHE JIyda B BOJIHOBOM ONTHKE?

KakoBbl OMKHBI OBITH SKCIEpUMEHTANbHBIE YCIOBHS U1l HaOmomeHus nudpaxuuu
@paynrodepa Ha menn?

Paccmotpute nudpakiuio cBeta Ha MPsIMOYTOJIBHOM M KpyIioM oTBepcTuu. [Ipn kakux
M3MEpPEHUSX He0OXOIMMO YUUTHIBATH ATH SIBICHUS?

Mo>XHO JI1 cO3/1aTh Y3KHI MapajuiesIbHbIN My4OK cBeTa?

Kakoit Bun numeer ®@paynrodepona qudpakiroHHas KapTUHA MPU HAKJIOHHOM TMaJICHUH
IJIOCKOM BOJIHEI Ha 1I1eNb?

Uem onpenensercs AuGpaKkIMOHHAS PACXOAUMOCTS JIyda?

Paccmotpute audpakuuio Ha TpaBUIBHOW CTpyKType mmieneit. [lomyunre hopmymy mist
WHTEHCUBHOCTH CBETA MOCIIE MPOXOKACHUS aMIUTUTYTHON AUPPAKIIMOHHON PEIIETKH.
Uem ommuaioTcs OudpakiUMOHHBIE KApTHUHBI OT OOJBIIOr0 YHCIA OJWHAKOBBIX
MPENSATCTBUI MPU UX XaOTUUECKOM U YHOPSTOUYEHHOM PACIIONOKEHUN?

Ot kakux mnapaMerpoB IUGPAKIMOHHON pEHIETKH 3aBUCHUT IMOJIOKEHHE ITIaBHBIX U
BTOPOCTENIEHHBIX MAKCUMYMOB?

KaxoBa HanOomnpI1asi HHTEHCUBHOCTh BTOPUYHOTO MakCUMyMa?

Kakum ycnoBue ompepensieTcss HaMOONBIINN MOPSIOK AUPPAKIIMOHHOTO MaKCUMyMa
T (PaKIIMOHHON PEIIeTKH?

[Tpu KaKOM OTHOIICHUH IIUPHUHBI IIETH K IEPUOLy PEIICTKH B TU(PPaKIMOHHON KapTUHE
OTCYTCTBYET CHEKTp 3-ero nopsiaka? Kakue enie nopsaku OTCyTCTBYIOT B 3TOM cirydae?
[TomyunTe BeIpaXXeHUE I JUCTIEPCUU TU(PPAKIIMOHHON PEIIETKU U MPU3MEI.

Onumute audpakndio CBeTa Ha JABYMEPHOM M TpeXMepHOW cTpykrype. I[louemy
TpEeXMEepHasl pelIeTKa SBISETCSA Y3KOMOJOCHBIM (unbTpom? [e ucmonmbs3yercst 3To
SIBIICHUE?

BBenuTe moHsATHE pa3pemialonieil CUJbl  CHEKTPANbHBIX MPUOOPOB U TMOITYUHTE
BBIpOKECHHE sl paspemaronieil cuibl audpakiuoHHOW pemeTkn. Kakue ycimoBus
OMbITa OTPAHUYUBAIOT BOZMOXKHOCTH JIOCTUXKEHUSI TEOPETUUECKON pa3pelaonei CUibl
T (PaKIIMOHHON PEIIeTKH?

B uewm 3akirouaercs kpurepuid Panes u kakue BO3MOKHOCTH UMEIOTCS JUISL TTOBBIIEHUS
pa3peliaroeid CHIIbI BbIIIE 3TOr0 KpUTEPUS?

Paspematomas cuna teneckona. /g yero HyxeH Ooiblioi nuamerp oObektuBa? Kak
MOXXHO HPEBBICUTH Pa3peIIAONIYI0 CHUJIY TEJIECKONa, ONPENEIECHHYI0 IO KPUTEPUIO
Pones?

OueHnTe paspelarny0 CHIIy MHKPOCKOINA IPH MPSMOM M HAaKIOHHOM OCBELIECHHUH
00BeKTa.

MOXHO M ¢ TOMOIIBIO ONTHYECKOTO MMKPOCKONA OOHAPYX HUTh YacCTHIIbI, pa3Mephbl
KOTOPBIX MHOTO MEHbBIIIE JITTUHBI BOJHBI?

B uém cocrout Metos; puIIbTpaliy MPOCTPAHCTBEHHBIX TAPMOHUK?

Yro mpeacrapiusieT co0oii roiorpaMma MjaocKoi BOTHBI?

Uto mpenacraBiser coOoil rojorpamma chepudeckoir BoiHBI? [Ipemioxute crmocod
3aMHACU TaKOW TOJIOrpamMMBbl?

W3noxuTe uaero MoayyeHHs 1 BOCCTAHOBJIEHHSI OObEMHBIX rojorpaMm mno meroay HO.
H. Jlenucroxka.

Kakumu npeunmymiectBamMu 00jafaeT rojorpaMMa IO CPaBHEHHIO C OOBIKHOBEHHOM
¢ororpadueii?

Uto Takoe wHcIycKareiabHas CrmocoOHOCTh Tena? Kak cBs3aHa OHa C IJIOTHOCTHIO
SHEPTUH PABHOBECHOTO U3ITyUYEHUs?



129. Tlpu Kakux yCIOBHUSAX TEIJIOBOE M3IyUYCHHE OyJET TEPMOJUHAMUYECKIUM PAaBHOBECHBIM?
KaxoBbl 0CHOBHBIE CBOWMCTBAa PABHOBECHOI'O U3JIyUYEHHUSI?

130. Kak B onTuke peanusyercs 4€pHoe Teao?

131. ChopmynupyiiTe 3aKoH U3Ty4eHHUS a0COMOTHO YEPHOTO Tena.

132. Kakum o6pa3om 1o u3MEepEeHHON 3aBUCHMOCTH CTIICKTPAIHHOU TUIOTHOCTH W3JIYyYCHHUS OT
4acTOTHI IIPU TEMIEPATYPE MOCTPOUTH TaKYIO K€ 3aBUCUMOCTh IIpU Temneparype ?

133. Chopmynupyiite uuer0 BBIBOALI (GopMynbl Panes-/[kuHca M yKaXuTe, B YeM 3Ta
(dbopmyna MPOTUBOPEUUT OTIBITY.

134. Kak mnomnyuaercs ¢opmyna Ilmanka w3 mnpeAcTaBiIeHUH O KBAaHTOBAaHUU DSHEPTUHU
ocuusTOopa?

135. Chopmynupyiite wuaero BbiBoma (opmynsl I[lmanka mo OiHmTelHy. YTO Takoe
BBIHYXJICHHOE H3JIyudeHHE€ M T[OYEMY BO3HUKIU MPUHIUNHAIBHBIE TPYOHOCTU
OoOHapy>KEHHUS €ro B ONTUYECKOM JIhana3zoHe?

136. OnumuTte ucxoAHble ONBITHI 1O (ororddexry. Kakue momyyaroTcsi OCHOBHBIC
COOTHOUICHHS U B YEM OHU MPOTUBOpEUAT KJIacCUUecKoi puznke?

137. KakoBo o0bsicHeHHe (oTod(exTa B paMKax KBaHTOBOU Teopuu?

138. Kak ompegenuts mnoctosHHyro Ilmanka wu3  pe3yapTaTOB  AKCHEPUMEHTA IO
dororddexty? Kakue emre cymecTBylOT METOIBI OMPEIEICHHUS TOW KOHCTAHThI?

139. KaxkoBbl mpenmyiecTBa GOTONPUEMHUKOB HA OCHOBE BHYTpEeHHETO poTodddekra?

140. Cdhopmynupyiite OCHOBHBIE CBOMCTBA (hOTOHA.

141. 3aBucar au ko3P PuimeHTs DUHIITEHHA OT CIIEKTPATBLHOMN TUIOTHOCTH U3TyUeHUS?

142. Kakumu cBOMCTBaMM XapaKTE€pU3YyeTCs BBIHYKIEHHOE U3Ty4eHHEe?

143. Kakue (hyHKIIMH B J1a3epe BHITIOJHSIOT aKTUBHASI cpefla M ONITUYECKUI pe30HaTop?

144. B kakux siBIEHUSIX OOHAPYHBAIOTCS BOJHOBBIE, @ B KAKMX — KOPITYCKYJISIpHBIE CBOICTBA
ceera’?

145. Kakue sBIEHUS CBHUAETENBCTBYIOT O TOM, 4TO (poToH ob6namaer ummynbcom? Kak
CBSI3aHBI UMITYJIBC (JOTOHA M BOJTHOBOM BEKTOP?

146. Kak OOBSICHUTH W3MEHEHHME /JHMHBI BOJIHBI PEHTTEHOBCKOTO (OTOHa (-KBaHTA) MpH
paccerBaHUM Ha CBOOOIHBIX AJIEKTPOHAX?

147. IlpuBenute mpuMepsl SBICHUM, HONMYCKAIOIIMX KAK BOJHOBOE, TaK M KOPIYCKYJISPHOE
oObsicHeHHe?

3ader o (puU3MUECKOMY MPAKTUKYMY IO ONTHKE BBICTABISIETCS [0 MTOTaM TEKyIIeh
arTecTallly, IPU BHITIOJHEHUH CTYIEHTOM KOJM4YecTBa J1a00paTOPHBIX padoT.

l'[paBmIa BbICTABJICHHUSA OLICHKH

ITo uroram 3auéra BEICTABISAETCS OIHA U3 OLIEHOK: «3aUeT» MIIH «HE3aueT».

OneHka «3a4eT» BBICTABISIETCS CTYACHTY, KOTOPBIA TIOATOTOBHJI OTYETHI 10
1abopaTopHeIM paboTam, 3HaeT (U3MUECKHE BEIMYMHBI M WX CIUHHIBI H3MEpEHUs,
(OpPMYTUPOBKH OCHOBHBIX (PU3NYECKHX 3aKOHOB ONTHUKU, METOIOB OOPAaOOTKU PE3yNIbTaTOB,
YMEET T0JIb30BaThCsl MPEIOCTABICHHBIMHA NTPUOOPaMU M YCTAHOBKAMH, YMEET HCIIOIb30BaTh
Marepuanbl K J1a0oparopHbIM paboTaM, BIaJeeT HABBIKAMU IPAKTHUYECKOTO MPUMEHEHHS
71a00paTOPHBIX YCTAaHOBOK M IPUOOPOB B KOHKPETHOM 1aboparopHoi padoTe.

OneHka «He3a4TEHO0» BBICTABIIACTCS CTY/IEHTY, Y KOTOPOTO HE IMOATOTOBIIEH XOTS ObI
OIMH OTYET TO HEOOXOMUMBIM JabOpaTopHBIM paboTaMm, KOTOPBIM HE 3HAeT (PU3NUYECKue
BEJIMYMHBI U HMX EJUHULBI U3MepeHUs, (OPMYIUPOBKH OCHOBHBIX (DU3NYECKHX 3aKOHOB
OINTHKH, METOMOB OOpabOTKH pe3ynbTaToB, yMEET II0JIb30BaThCs IPEJOCTABICHHBIMU
npubopaMy U YCTaHOBKaMH, HE YMEET HCIOJIb30BaTh MaTepHalibl K 1aOOpaTOpHbIM paboTam
WIN HE BJaJeeT HaBBIKAMH MPAKTHYECKOTO TPHUMEHEHHs J1abOpaTOpPHBIX YCTAaHOBOK U
npuOOpOB B KOHKPETHOM 1aboparopHoOii paboTe.



IMpuiaoxkenue Ne 2 k paGodeil nporpaMmMe JUCHHILIAHBI
«Pu3dnyecKHil MPAKTUKYM 110 ONITHKE»

MeToauuyeckne YKasaHud JJd CTYACHTOB I10 OCBOCHUIO JUCIHUIIJIMHBI

@u3nueckuil MPaKTUKYM IO OINTHKE WIPACT BAaXHYIO POJIb B Ipoliecce H3YyYCHUU
CTY/IEHTaMU OCHOBHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH, NMPUBUBAET UM HABBIKU
CaMOCTOSITENIbHOW TOCTAHOBKHM U NPOBEACHUS (PU3UUECKOrO 3KCIEPUMEHTA, 3HAKOMHUT HX C
MeToAaMHU 00pabOTKMU Pe3yIbTaTOB M3MEPEHUI M MpeACTaBICHUEM IMOIYYEHHBIX NAaHHBIX B
Buze rpaduxoB u tabnuu. B ¢uznueckoM MpakTHKyMe PacCMOTPEHBI SIBICHUS TU(PPaKLIUH,
uHTep(epeHIy, TOoIIpU3alKi CBETa, a TaKXKe ompezeseHue (OKycoB JIMH3 U MOKazaTesel
npesnomiieHus cpea. O6cykaaercss IpUMEHEHHE YCTaHOBICHHBIX 3aKOHOMEPHOCTEH B HayKe U
TeXHHKe. PaccMOTpeHbl OCHOBHBIE HMCTOPUYECKHE HCCIENOBaHMS, BKJIAJ OTEUECTBEHHBIX
YUEHBIX B pa3BUTHE ONTUKU. [lomdyepkHyTa poOJib IEKTPOMArHUTHOTO B3aUMOJACHCTBHS B
(dbopMUpOBaHUYU HAYYHOUN KAPTHUHBI MUDPA.

1. 3aHATHS TPOXOAAT MO pacnucaHuio Qusnueckoro ¢akynasrera B sadoparopunlO8 (1
y4eOHOro KopIiryca) — Jiaboparopus «OnTHKaY.

2. OTBETCTBEHHBIM 3a IMPOBEACHUE 3aHATUH B KaXIOH IpyMIe SBISETCS IPeroiaBareib,
BEIYIIUA B ATOW Tpynnedu3ndecKuii MpakTukyM. B maGoparopuu, Kak OTBETCTBEHHBIN 3a
paboty mpuOOpOB M ammaparypsl, NPUCYTCTBYyeT jabopaHT. Kaxknelii CTygeHT 3apaHee
noyiydaer HHQOpMAIMI0O O HOMepe JiabopaTopHOW paldoThl (HHU3UYECKOTO IPAKTUKyMa,
KOTOPYIO €My TPEICTOUT BBIIOIHATH HA OUEPETHOM 3aHATHH.

3. CtyneHT noikeH 0e3 Omo3gaHus sIBUTHCS B TaOOPATOPUIO, I7I€ BBIMOMHIETCS (HU3NUECKUIl
MPAKTHKYM.

4. Ha 3ansaTtusi QU3NYECKOrO MPAaKTUKyMa CTYACHT JOJKEH MPHUXOAUTH MOATOTOBICHHBIM K
BBITTOJIHEHHIO JTa00paTOpHO pabOoThL, YTO O3HAYAET: YCBOCHUE TEOPETHUECKOTO MaTepuaa 1o
TeMe J1laboparopHOl pabOThl, 3HAHUE TMOpPsAKA €€ BBIIOJHEHHUS, OCHOBHBIX 3JEMEHTOB
YCTaHOBKH, METOJIOB 00pabOTKH pe3yabTaroB. [Ipy MOATrOTOBKE ClieAyeT U3y4YUTh ONHUCAHUE
JOTIONIHUTEIBHBIA Marepuall B PEKOMEHJOBAHHOW JuTeparype (B KOHIIE OMNHMCAaHHS),
HOATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHL.

5. Tlocne wm3ydeHus: omucaHUs J1AOOPAaTOPHOM pabOTHl CTYACHT JODKEH IOATOTOBUTH B
paboyeii  TeTpaaM  KOHCHEKT  TEOPETUYECKOT0  Marepuaja,  IpPUBECTH  CXEMy
SKCIIEPUMEHTAJIbHOM YCTAHOBKM U OCHOBHBIE pacueTHble (OpMYJibl, IPUTOTOBUTH TAOIHUIIbI
JUISL 3aIIMCH PE3YJIbTaTOB AKCIIEPUMEHTOB, YKa3aTh Ha3BaHUS YIIPAKHECHHH.

6. M3MmepeHuss Ha yCTaHOBKE MPOMU3BOIATCS B TOM MOPSAKE, KOTOPHIM yKa3aH B OMUCAHUU
naboparopHoii paboTbl. B pabouyto TeTpaab, WM, Kak MPaBUIIO, B 3apaHee MOATOTOBICHHYIO
TabNuIly, CTYIEHT JOJDKEH 3amlucarh Pe3yNbTaTbl BCEX MPOBEAEHHBIX MPSMBIX H3MEpEHHI
HETOCPEJCTBEHHO BO BpeMsl HKCIIEpHUMEHTa. Bce MaHHbIe 3alMChIBAIOTCS B TAONHUIly TOJIBKO
PYUKOIi, TIPEJIeNIbHO aKKypaTHO, C YKa3aHHEM pPa3MEpHOCTH M3MepseMbIX BenuuuH. Eciu s
00pabOTKM JaHHBIX UCHOJIB3YETCs] KOMIBIOTEP, TO JaHHBIC CHAavYasla 3alUCHIBAIOTCS B TETPAIb
U TOJBKO MOTOM B KoMIbIOTEp. Eciii CTyneHT He MOXeT OOBSCHUTH, KaK OHH MOJTY4YEHbI, TO
3TO MOXET MOCTY)XUTh OCHOBAaHUEM MJISi HEYIOBIETBOPUTENbHON oueHkd. [lo oxoHuaHHM
BBITMIOJTHEHUSI SKCIIEPUMEHTA CTYAECHT MPEACTABISET Pe3yJibTaTbl U3MEPEHUN MPEernoaaBaTelio.
[IpenogaBarenb MOAMUCHIBAET PE3YNIbTAaThl B paboyeil TeTpaau CTyACHTA U JIeJaeT OTMETKY O
BBITIOJIHGHUH Pa0OThl B CBOEW  KHWIKKE. TOJIBKO TOocie 3Toro JjaboparopHas pabota
CUMTAETCs BHIMOJIHEHHOM, a CTyACHT UMEET MPaBO NOKUHYThH J1a00paTopuIo.

7. Ans caadu pabOThl CTYACHT JOJKEH BBINOJHHUTH BCE 3a/1aHUs, MPUBEICHHBIE B ONUCAHUU
naboparopHoil paboTbl. B paboueil Terpanum MOKHBI OBITH NPEACTABICHBI PE3YIHTAThI
00pabOTKH IKCIEPUMEHTAIBHBIX JAHHBIX U MOTPEIIHOCTH (C YKa3aHUEM PACUYECTHBIX (POpMYIT
JUI UX OLIGHKH). B KOHIle OoTueTa NMPUBOASTCS OCHOBHBIE pE3yJbTaThl U (HOPMYIHUPYIOTCS
BbIBOABL. OTuer mo JsaboparopHod palboTe caaeTcss BO BpeMs OYEPEIHOTO 3aHATUS
npakTUKyMa mpernofaBarento. [IpernonaBarenb 3HAKOMUTCS € MOJIYYCHHBIMU pe3ylbTaTaMH,



3a7laeT JOTOJHHUTEIBHBIC BOMPOCHI M, C YYETOM OTBETOB CTYJACHTa IO TEOPETUYCCKHUM U
HKCIIEPUMEHTAIBHBIM PE3yJIbTaTaM CTaBUT OIICHKY 3a BBINOJIHEHHYIO pabory. Eciam oTBeTh!
CTY[ICHTa HE YIOBJETBOPSIOT TPENOAaBaTeNsl I 00paboTKa pe3yNbTaToB MPOBEICHA HE B
IIOJTHOM OGT;GMG, TO MpenoAaBaTcyib UMCCT NIPaBO OTHPABUTL CTYACHTA JJIA HOHOHHHTGHBHOﬁ
MOJITOTOBKH U TMIOBTOPHOM C1a4M J1aOOpaTOpHOI pabOoTHI.

8. IlpenogaBarens MMEET MPABO MOCTaBUTh 3a pabOTy CTYAECHTA IO BBHIOJHEHUIO 3a/1auu
OLICHKY «HE 3a4TeHO». B 3TOM cilyuae 3ajaya CUMTAETCS HECHaHHOW, a ee pPe3yJIbTaThl
AHHYJIUPYIOTCH.

9. JlaboparopHas pabora AODKHA OBITh CJaHA B TEUYCHHE TPEX MOCICIYIONUX 3aHSATHH
du3MYecKoro TMpakTHKyMa TIOCIE €€ BBIMONHEHUsA. [lo HCTeYeHWH ITOrO CpoKa
npernojaBarellb, MMEET MPAaBO OTKA3aTh B IPUEME OTUYETA.

10. CryneHT, CBOEBPEMEHHO BBIIIOJHMUBIIUN M CHAAaBIIUI J1aOOpaTOpHbIe paboThI, MOJydYaeT
OILICHKY «3a4TE€HOY», KOTOpasi MPOCTABIISETCS MPEMOJaBaTeJIeM IPYIIIBI B 3aU4ETHYIO KHIDKKY, a
TAKIKC B 3aYCTHYIO BCIOMOCTD. I[J'ISI CTYACHTOB, MMCHOINHUX I10 OKOHYaHHUU (1)I/I3I/I‘IGCKOFO
NpaKTUKyMa HECIaHHBIC JabopaTopHbIe pabOThI, OPraHU3yEeTCSI KOMHUCCHS TI0 MPAKTHKyMY, Ha
KOTOPO# pa3pemiaeTcsi caTh paboThl, BBIMOJHEHHBIE paHee. BEIMOIHEHHE J1abopaTopHOTO
NpakTUKyMa Ha KOMHCCHHM HE JomyckaeTcs. Ha KoOMHCCHU JOIDKHBI TPUCYTCTBOBATh BCE
CTYIEHTBl, HE TIOJIYYMBIIME 3adeT 10 NpakTUKyMy. Kommuccus BBICHSET NPUYMHBI
HEBBITIOJHEHNsT YYeOHOTro TulaHa 1O MpakTHKymy. C yd4eToM MpeIbsSBICHHBIX CTYIECHTOM
OOBSICHEHHIA ¥ CHpPaBOK KOMHCCHUS TPUHUMAET pEHICHHEe O 3a4eTe WM He3adere I10
PaKTUKYMY.

EANHBIE TPEBOBAHUA
K 0OpMIICHHIO OTUYETA IO JTa0OPaTOPHBIM paboTam

1) ITopsinkoBbIi HOMEp ¥ HAMMEHOBAHHUE JIAOOPATOPHOIT pabOTHI.

2) Lens paboTHI.

3) [lepeueHp HCIIONB3yEMOTo 0OOPYIOBAaHUS C YKa3aHHEM OCHOBHBIX MapaMETPOB yCTAHOBOK
¥ TIpuOOPOB.

4) OCHOBHBIE TEOPETUYECKHE CBEICHUS U PacueTHbIE (POPMYJIBL.

5) OYyHKIUOHATBHYIO U TPUHITUITHATIEHYIO CXeMY JJa00paTOpHON YCTaHOBKH.

6) IIpenBapuTebHBIE PACUeThl, BHIIIOTHEHHBIE TIPU MOATOTOBKE K BBHIMOJIHEHUIO paboThl (T
3TO TpeOyeTcs M0 OMUCAHUIO0 PAOOTHI).

7) Conepsxanue paboThI (MTOPSAIOK BHIIOJTHEHUS).

8) Xom BBITTOTHEHUS PaOOTHI:

a) TabIMLIbI ¢ pe3yabTaTaMU BEIYUCIICHHIA;

0) rpaduKH SKCIEPUMEHTAIBHBIX U PACUETHBIX 3aBUCUMOCTEH.

[Tpumedanue: rpagyKu BEIYEPUUBAIOTCS HA MIJUTUMETPOBOI Oymare MM ¢ MOMOIIBIO
KOMITbIOTEpA U BKJIEUBAIOTCS B 0TUeT. Ha kak1oM rpaduke cTposiTCsl TOJIBKO T€ 3aBUCUMOCTH,
KOTOpBIE TPEIyCMOTPEHBl COOTBETCTBYIOIIMM MYHKTOM omnucaHus. Oco0oe BHUMaHHE
cienyeT oOpaTUTh Ha pallMOHAIBHBIA BBIOOP MAacmITa0OB IO OCsAM KoopauHar. ['paduxu
HKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH CIIEAyeT BBIOIHATH TaK, YTOOBI OBUIM SICHO BHJIHBI
TOYKU CHSATHIX OTCYeTOB. [lOCKONBKY IOJlydaeMble TOYKHM HMEIOT HEKOTOpBIA paz0bpoc, TO
KPHUBBIE CIIETyeT MPOBOAUTH MEKIAY HUMHU, COOOPa3ysiCh ¢ PU3NUECKUMU 3aKOHOMEPHOCTSIMH.
9) OtieHKy OMMOOK M3MEPEHUH U BEIYMCIICHUM.

10) Kparkue BbIBOABI: KPUTUYECKHUE COIOCTABICHUS pE3yJAbTaTOB JKCIEPUMEHTa U
TEOPETUUECKUX MOJIOKEHUH, 00BACHEHUS PACXOXKICHUN MEXIY HUMU (B CIy4yae UX HAJIUYHS).



