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1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCIHUIIHHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUS 00Pa30BaTeJIbHOI
NpoOrpaMMmblI

B pesynbrare ocBoenus OOII oOyuarommiicss JOJDKEH OBIAACTh CIASAYIOIMIUMH pe-
3yJbTaTaMH O0yUYEHHs 10 TUCHIUTIINHE:

Ilepeyennb mJIaHMpyeMbIX pe3yJibTa-

Koo komne-
TOB 00y4eHHs MO IMCUHUILINHE

menyuu

Pe3yabrarsl ocBoenuss OOII
Cooeporcanue KomnemeHyuil

OIIK-3 3namp: BO3MOXHOCTH U  00JacTH
IPUMECHECHUS METOJIOB
OKCICPUMEHTAIBHBIX HCCICIOBAaHUN B
dusuke.

Ymems: nipencrapnsaTh, aHATU3UPOBATH
U KPUTHYCCKU OIICHHBATH PE3yJIbTAThI
OKCIEPUMEHTa, HCIOJb3ys OCHOBHBIC
TIOHSITHSI, 3aKOHBI H MOJICTTU (PU3UKH.
Bnaoems: naBbikamMu pabOTHI C H3Me-
pUTENIbHBIM 000pyAOBaHUEM, Jlabopa-
TOPHBIMH  YCTaHOBKaMH; OCHOBHBIMHU
MeToAaMu 00pabOTKU PE3yNIbTaTOB IKC-
MIEPUMEHTA.

CrocoOHOCTh HCIIOJIb30BATh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTLINH
B IIpo(heccHoHabHOM 1eATebHOCTH

[1K-4

CrocoOHOCTh ~ MPUMEHSATH  OCHOBHBIE
€CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHO-
MEpPHOCTH DPa3BUTUS XUMHUYECKOW HAyKH
IIPU aHaJIU3e MOyUYEHHBIX Pe3yIbTaTOB

Ymems: npuMeHsATH OCHOBHBIE (HU3MUC-
CKHE 3aKOHBI M 3aKOHOMEPHOCTHU pa3BU-
T (U3MUECKON HayKU IpU aHau3e
MIOJIyYEHHBIX PE3YJIbTAaTOB; OCYILECTB-

JIATh BEIOOD WHCTPYMEHTAIBHBIX
CpencTB Ay 00pabOTKU JaHHBIX B CO-
OTBETCTBUH C IIOCTaBJICHHOM 3aJadcH,
aHAIIM3UPOBATh TOJTYYCHHBIE Pe3yIbTa-
Thl U OOOCHOBBIBAThH TOJTYYCHHBIC BBI-
BOJIBI.

2. MecTo aucuuiuiaibl B cTpykrype OOIT

Huctunmaa b1.6.7.4 «JlaGopatopHbiii pu3nyeckuii MPaKTUKyM» BXOIUT B MO-
nynb «duznka» u oTHOCUTCA K 0a30Boi yacTu bioka 1 «Jluciumiaunel (MOIYIN)» TIPO-
rpamMmbl OakanaBpuara. JlucuurimHa BkiIodaet B ceds 3 pazzgena: yacth 1 «Mexanu-
Ka», 4acTh 2 «DJIEKTPUUYECTBO U MAarHeTU3M», 4acTh 3 «ONTHKa», KOTOPbIE U3Y4arOTCS
Ha 1 u 2 kypcax co 2-ro no 4-il cemecTp, COOTBETCTBEHHO. YacTh 3a7a4 MpakTUKyMa
MOCBAIIEHBI KOJMYECTBEHHOMY M3YUYEHUIO TEX SBJICHUM, KOTOPHIE IEMOHCTPUPOBAIUCH
Ha JICKIMAX B KAUECTBEHHOM SKCIIEPUMEHTE.

Hensmu aucumrinnbl «JIabopatopHbiid GU3NUECKUN TPAKTUKYM) SIBIISETCS:

® JaThb BO3MOXHOCTh OOYYaIOLIUMCSl IKCIEPUMEHTAIbHO U3YYUTh OCHOBHBIE (H-
3MYECKHE 3aKOHOMEPHOCTH;

e o0OecrnieunTh MPUOOPETECHUE MPAKTHUYECKUX HABBHIKOB IO BBIMOJIHEHHUIO J1abopa-
TOPHBIX U3MEpPEHU, 00paboTKe pe3yJbTaTOB IKCIEPUMEHTA U OOPAILIEHUIO C OC-
HOBHBIMU (PU3MUECKUMH MPUOOpaMU;




® HAy4yuTh CTYJIEHTOB ONPEAENATh TOYHOCTh U JIOCTOBEPHOCTH MOJIYYEHHBIX pe-
3yJlbTAaTOB, IPUMEHATh TEOPETUUECKUN MaTepuail K aHAJIU3y KOHKPETHBIX (u3u-
YECKUX CUTYyalUH.

B pamkax Hacrosiiiero Kypca jgabopaTopHble paOOThI BBIIOJHSIOTCS B J1abopaTo-
pusix kadeapsl obmei ¢puzuku «MexaHukay, «MonekynspHas Qu3nka», «DIEeKTprIe-
CTBO M MarHeTu3sM», «OnTtuka». B xoae yueOHOro npoiiecca CTyJeHThI JOIKHBI IPHOO-
PECTH HABBIKM OOpAaIIECHUS C U3MEPUTEIbHBIMH MPUOOpPaMH U U3MEPUTEIHHON anmapa-
TypOil, HAy4UTbCsI 00padaThIBaTh IKCIEPUMEHTAIbHBIE JaHHBIC, KPUTHUECKHA OCMBICIIH-
BaTh MOJYYUBIIHUIICS B dKCIIEpUMEHTE pe3ynbTaT. PaboTa B 001meM ¢pu3nyeckom mpak-
TUKYME COMPOBOXKIAETCS 00513aTENbHON MOATOTOBKONW 00Y4YaOIIUXCsl 0 OCHOBAM TEX-
HUKHU O€3011aCHOCTH.

BrinonHeHne kaxxaon 1abopaTopHOi paboThl TpeOyeT CaMOCTOSITEIbHOW TEOPETH-
YEeCKOW MOArOTOBKU CTYJI€HTa 10 TeMe uccienoBaHus. [Ipu moaroToBke OT CTYIEHTOB
noTpeOYIOTCS 3HAHUSI OCHOB COOTBETCTBYIOLIUX Pa3/esioB (GU3MKHU U 0A30BBIX MaTeMa-
TUYECKUX JUCUUIUIMH (JIMHEHas anreOpa U aHaJUTHYECKas T€OMETpuUs, MaTeMaTuyie-
CKUM aHanu3, AuQepeHnaibHble YpaBHEHNs), @ TAK)KE HaBBIKA CAMOCTOATEIBHON pa-
60T1hI ¢ uteparypoil. Kype «JlabopatopHblil puznyeckuil MpakTUKyM» SIBISIETCS HEOO-
XOJIMMOW OCHOBOM ISl YCIIEIIHOTO U3Yy4YEHUSI JUCHUILUIMH MoayJiel «Dusnka», «Pusu-
yeckas XuMUs» (KBaHTOBash XUMHUS, KPUCTAIUIOXUMHUSA, PU3NIECKUE METOIBI HCCIEN0-
BaHUA).

3. O0beM IMCHUILUIMHBI B 3a4€THBIX eIMHUIIAX ¢ YKA3aHUEM KOJIN4YeCTBa
aKaJeMHM4YeCKUX YaCOB, BbII€JIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aloImmnxcs ¢
npenoaaBaresemM (Mo BUAAM 3aHATHI) U HA CAMOCTOSTEILHY IO
padoty o0y4yaromuxcst

OO6mmast Tpy10eMKOCTh (00beM) JUCITUIUIHMHBI COCTaBIISIET 6 3aueTHbIX enunuil (3E),
216 akaJeMUYECKUX YacoB.

3.1. O6vém oucyunaunvt no euoam yueoHvIX 3anamuil (6 uacax)

Buj yyeOHoM padoThI Bcero yacos
OO6m1ast TPy I0EMKOCTh JUCHUTILIMHBI 216
KonTtakTHast paboTta oOyuarmuxcs ¢ npernojgapareneM (1o BUaM
y4eOHBIX 3aHATHH) (BCETO)
AynutopHas pabota (Bcero): o4
B T. YHCJIE:
Jlexmn —
IIpakTnueckue 3aHATUA -
JlaGopatopHbie pabOThI 54
B T.4. B aKTUBHOM M MHTEPAKTUBHOU (hopMax o4
Bueayauropnas pabota (Bcero):
CamocrosiTenpHas paboTa 00ydaromuxcs (BCero) 162




B Tom uucre:

OcBoeHHE TEOPETUYECKOr0 Marepuaja IO BBIMOJIHIEMbIM o4

paboTtam

OdopmiteHne pe3ynbTaTOB BRIMOIHEHHBIX JTA00PATOPHBIX o4

Pabor

[ToaroToBKa K 3aIIMTE BBHITTOJTHEHHBIX JIJAOOPATOPHBIX pabOT o4

Bun  nmpomexyTouyHod ~— arrectauumu  oOydwaromeroca  (3a- 3auer

YeT/IK3aMEH )

4. Cogep:xanue TUCHUIUINHBI, CTPYKTYPHPOBAaHHOE IO TeMaM (pa3aesiaMm) ¢
yYKa3aHHeM OTBeIEHHOT0 HA HUX KOJIMYeCTBA aKaJleMHUYeCKUX YaCOB U BU/I0OB

Y4eOHBbIX 3aHATHI

4.1. Pazoenvt Oucuyunjiunovl u mpyooemKocmy no 6UOAM y4eOHbIX 3aHAMUI
(6 akademuueckux uacax)

Paszgea I. Mexanuka

' Byl yueOHBIX 3aHATHH,
B~ BKJIFOYAsT CAMOCTOSITEIIBHYIO @DOopMBI TEKYIIETO
No % S paboTy oOyJarouuxcs ¥ Tpy- | KOHTpPOJIs ycrieBae-
n/m o | BT JI0EMKOCTB MOCTH
5| 58 (B yacax)
Paznen S| 5 é
JUCIUILIHHEI 8 LOO ayauTopHble yueo- | Camocro-
HBIC 3aHATUA ATCIIbHAA
BCEr0 | mpakTu- | nabopa- | pabora
YECKHE TOPHBIE o0y4aro-
3aHATHA 3aHATHUSA muXcs
1 Onenka morpemHo- |2 |8 2 6 KonTponbuble Bo-
cTel m3MepeHuil u- MPOCHI
3WYECKUX BEIIMYUH
2 Kunematuka u gu- | 2 24 6 18 KonTtponbnbie Bo-
HaMUKa MaTepuaib- MIPOCHI, 3aIIUTa pa-
HOW TOYKHM U abco- oot
JIOTHO TBEPOTO TeJIa
3 3aKOHBI COXpaHEeHUs | 2 8 2 6 KoHTpObHBIE  BO-
B MCXaHHMKC MPOCHI, 3aIlUTa pa-
60T
4 KonebarenpHoe nl2 |16 4 12 KonrtponbHble BO-
BOJIHOBOE JIBIKECHUE MIPOCHI, 3allUTa pa-
oot
5 Cratuctuka Makce- | 2 16 4 12 KontponbHbie Bo-
Bemia-bonbnmana IIPOCHI, 3aIinuTa pa-
60T
Uroro 72 18 54 3auer




Paznea I1. DiiekTpu4ecTBO U MAarHETHU3M

. Bunpl yueOHBIX 3aHATHH,
B~ BKJIIOYAsi CAMOCTOSITENIbHYIO @DOopMBbI TEKYILIETO
No § S paboTy 00y4aromuxcs U Tpy- | KOHTPOJIS ycrieBae-
n/m o | BT JIOEMKOCTb MOCTH
S| 5 £ (B yacax)
Pasnen S -
JUCIUILTHHbI (3 8 aymuTtopHble yue0- | Camocro-
HBIC 3aHATUA ATCJIbHAA
BCEro | mpaktu- | nabGopa- | pabora
YecKue TOpHBIE | OOydaro-
3aHATUA 3aHATUA muxcs
1 N3mepenue srek- 3 |24 6 18 KontposnbHble BO-
TPUYECKHUX U Mar- IPOCHL, 3alUTa pa-
HUTHBIX BEJIMYUH 6ot
2 DnekTpocTaTuye- 3 8 2 6 KonTposibHbie  BO-
CKOE€ T0J1e IPOCHI, 3allUTa pa-
oot
3 OneKTprIecKie 3 |8 2 6 KOHTpONbHBIE  BO-
CBOUCTBa HpOBOI[- HpOCI)I, 3ammUTa pa_
HUKOB U TIOJYIIPO- 60T
BOJHHKOB
4 ern mepemennoro | 3 | 32 8 24 KoHTposbHBIE BO-
TOKa IPOCHI, 3alUTa pa-
oot
HUtoro 72 18 54 3auer
Paznea 1. OnTuka
\ Bunel yaeOHBIX 3aHATHH,
B~ BKIIIOYAsi CAMOCTOSITENILHYIO DOopMBI TEKYILIETO
Ne %\ S paboTy 0OydJaroLxcs U Tpy- | KOHTPOJIS ycreBae-
n/m o | B JIOEMKOCTh MOCTH
S |5 £ (B yacax)
Paznen S|l =g
JUCIUTUIMHBI 8 LOO aymuTtopHble yue0- | Camocro-
HBIC 3aHATUA ATCIIbHAsA
BCEro | mpaktu- | jabopa- | pabora
YECKUE TOPHBIC 00yuaro-
3aHATHUA 3aHATUA muxXcst
1 Wntepdepentmsiu |4 | 32 8 24 KoHnTposibHble  BO-
T paKIus cBeTa MPOCHI, 3allluTa pa-
60T
2 Hucnepcus u no- 4 116 4 12 KoHTposibHblE  BO-
TJIOIIEHUE CBETA MPOCHI, 3allluTa pa-
60T
3 [Tonapuzauus cera |4 | 8 2 6 KontponbHble  BO-
MPOCHI, 3allluTa pa-
00T
4 KBanrtoBrie apdex- | 4 16 4 12 Kontponbhabie BO-
TBI MPOCHI, 3allluTa pa-
60T
Uroro 72 18 54 3auer




4.2 Cooepicanue oucyuniunsl, CpyKmypupoeantnoe no memam (pazoenam)

TeMbl 1a00pATOPHBIX 3aHATHI

Pasznea 1. Mexanuka

n/a

HaumenoBanue paznena nuc-
LUTIJINHBI

Conepxanue

OreHka norpemnHocTei n3me-
peHHli PU3NYECKUX BETUYNH

®usnueckue BEIUYMHBI U UX H3MepeHue. VCcTouHuKH Io-
IPEUIHOCTEN NPU DKCIEPUMEHTAIbHBIX HCCICNOBaHUAX. Me-
TOJIbI 0OPAaOOTKHU MOTPEUIHOCTEH MPAMBIX n3MepeHuid. OneHka
CHUCTEMAaTUYECKUX U CllydaiHbIX norpemHocred. [lorpemHo-
CTU KOCBEHHBIX U3MEPEHUN.

Kunematnka n tuHaMuka Ma-
TEepHaJIbHON TOUKHU U abCo-
JIFOTHO TBEPAOTO Tesa

2.1

Kunemartuka u 1uHaMuka ma-
TEpUAIbHON TOYKH

Cucrema koopaMHAT U cucteMa orcueta. OCHOBHas 3ajaua
MexaHukH. llepemenienne, CKOpoCTh U YCKOpEHUE MaTepHallb-
HOM TOukH. TaHreHIMaaIbHOE U HOPMAIBHOE YCKOPEHHUE. 3aK0-
Hbl HptoTOHA. MccnenoBanre paBHOYCKOPEHHOTO ABUKEHUS
Ipy30B Ha MalmnuHe ATBYyJa.

2.1

Kunematuka u JUHaMHUKa
TBEPAOTO TCJIa

DneMeHTapHOe YTIIOBOE TIepEMEIEHHE, YTIIOBast CKOPOCTh U
YIJIOBOE YCKOPEHUE TBEPAOTo Teja. JIMHaMuKa BpaliaTeibHO-
'O JIBIKCHHS TBEPOTO Tesa. MOMEHTBI CHITBI M IMITYJIbCa OT-
HOCHUTEJIEHO TOYKHA. MOMEHT HHEPIIMH OTHOCUTEIILHO OCH.
Teopema ['tolirenca-Ilrelinepa. Tenzop uHepuun. Y paBHEHHE
MOMEHTOB JIJIsSl CHCTEMBI MaTepHaIbHBIX TOUEK. Y pPaBHEHUE
JMHAMUKHU TUIOCKOTO JABMXKEHMSI TBEPJOTO Tea.

[IpoBepka OCHOBHOTO 3aKOHA JJTUHAMUKHU BPAIICHHUS TBEPOTO
Tena ¢ moMoIibio MasTHrka Obepbeka.

3aKOHEBI COXpPAaHCHUA B MEXa-
HUKCE

KoHcepBaTuBHBIE M HEKOHCepBaTHBHBbIE CHIIbl. [loTeHIManb-
Hasg dHeprus. KuHermyeckas >Heprusi MaTepHaIbHONM TOYKH
TBEPAOr0 TeJla IIPU BPAILATEIBHOM U IUIOCKOM JBHKCHHSX.
[lonHas MexaHW4YecKasl HEPTUs CUCTEMBl. DKCIIEPUMEHTAJb-
Has IIPOBEpPKa CIPABEAIINBOCTU 3aKOHOB COXPAHEHUS UMITYIIb-
Ca M DHEPIruM B 3a/1a4ax O HEYNPYTHUX U YIPYTUX CTOJIKHOBE-
HUSX TeJl.

KonebarensHOE U BOJTHOBOE
JIIBUKEHUE

CBo0OOaHbIE KOJIEOAHHUS CHUCTEM C OJHOW CTEHEHBIO CBOOOMEI.
I'apmonunueckuit ocrpuiaTop. Pacripoctpanenue konebanuil B
ynpyroit cpene. IIponosibHbIE U TIONIEpeYHbIe BOJIHBI. Y paBHE-
HUe Oeryiieil BOJTHBI.

N3ydenue xonebaHuil CTpyHBI U TpajyUpoOBKa IIKAJIbI YacTOT
3BYKOBOI'O TeHepaTopa. M3ydeHue cTOSUMX BOJH B CTPYHE.
VYpaBHeHHE CTOslUEH BOJIHBI, aMIUIMTyAa U (a3a KoyieOaHHit
YacTHUIL CPeJibl. Y316l U MyYHOCTH.

Cratuctuka MaxkcBeia-
bonbimana

Mogens uneanpHoro raza. OCHOBHOE ypaBHEHHE KHWHETHYE-
CKOM TeOpHH HJealbHBIX razoB. ['a3 B mone cui. bapomerpu-
yeckas ¢opmyna. Pacnpenenenue bombnmana. 3akon Makc-
BeJJIa paclpeliesIeHUusT MOJEKYJI IO CKOPOCTAM U SHEPTUsM
TeroBoro aBuxeHus. CpenHsas AnuHA cBOOOAHOro mpoodera
MOJIEKYJIBI, CpPEOHEE 4YHUCIO CTOJKHOBCHUH. Y CTaHOBIICHUE
pacnipenenenus bonpiiMana B ancam0J1e OpOYHOBCKHMX YaCTHII.
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Paspgea I1. DiiekTpu4ecTBO 1 MarHeTU3M

HaumenoBanme pa3jaena
JTUCIHHUIIINHEI

Conepxanue

N3mepenue 31eKTpUUecKux U
MarHUTHBIX BEITUYHH

[IpuHnun aerictBus TpUOOPOB MArHUTORIEKTPUUECKOMU, IIEK-
TPOMArHUTHOM CHCTEMBI; IOTPEIIHOCTU TPUOOPOB; MHOTOIIpE-
JIeJIbHbIE MPUOOPBI: METOABl U3MEPEHUS CONpOTUBIIEHUA. M3-
MEpEHHUE COMPOTUBIECHUS METOJOM BOJIBTMETPA U aMIIEPMET-
pa. M3yuenue ycTpoiCTBa 3JICKTPOHHO-TYy4eBOW TPYOKH U
MpUHIUIA PabOThI AIEKTPOHHOTO ocumIIorpada.

MaruutHas TpPOHUIIAEMOCTh, MAarHUTHAash BOCIPUUMYHMBOCTD,
HaMarHW4YeHHOCTh, HAMPSHKEHHOCTh MarHUTHOTO mosst. [lomy-
YeHHE SKCIIEPUMEHTAILHON 3aBUCMMOCTH MAarHUTHOM HMHIYK-
UM ¥ MarHUTHOM MPOHUIIAEMOCTH OT HANPSIKEHHOCTH Mar-
HUTHOTO TOJISI; ONpefesieHue KOAPLUUTUBHOM CHIIbI, OCTaTOY-
HOMW WHIYKITUYU U3 METIU THCTEpEe3nca.

3HeKTp00TaTI/IquKOG I10JIC

OCHOBHBIE XapaKTEPUCTUKU 3JIEKTPUYECKOIO IO — HaIps-
JKCHHOCTh M MOTCHIHA, B3aWMHOC PaCIIOJIOKCHUC JIMHUHN
HaNpsHKEHHOCTH, SKBUIOTEHIMAJIbHBIX IMOBEPXHOCTEH M BEK-
TopoB E, V¢ B Hexoropoii Touke mons. Teopema I'aycca
JUISL AJIEKTPOCTATUYECKOTO MOJIsI B BAaKyyMe€ U JUDJIEKTPHKE.
OKCIIEpUMEHTAJIBHOE ~ UCCIIEJOBAHUE  DIIEKTPOCTATUYECKOTO
IIOJIA U OIMHMCAHUC €TO IPU IMOMOIIN SKBHUIIOTCHUUAJIBHBIX IT10-
BEPXHOCTEH W JMHUN HaNpsHKeHHOCTU. V3yueHue CUIIOBBIX U
OHCPICTUYCCKUX XAPAKTCPUCTUK ITOJIA.

DneKkTpruyecKre CBOMCTBa
MIPOBOTHUKOB U TIOJYIIPOBO/I-
HUKOB

3axoHbl Oma n Jlxoynsa-JIeHna B KJ1acCUUECKOM 2JIEKTPOHHOM
TEOPUU. DNEKTPONPOBOIHOCTD MOIYIPOBOJIHUKOB, AIIE€MEHTHI
30HHOM T€OpUHU. JKCIIEPUMEHTAIBLHOE NCCIIEI0OBAaHUE 3aBUCH-
MOCTH COIIPOTHUBIICHUS ITPOBOJIHUKA B Y3KOM TEMIIEPATypHOM
nHrepBaie. MccienoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS T10-
JYIIPOBOJHUKOBOTO TEPMOpE3UCTOpa OT TemnepaTypsl. Omnpe-
JEJICHUE LIUPUHBI 3aIIPEILCHHON 30HbBI U TEMIIEPATYPHOTO KO-
s durmenTa ConpoTUBICHUSI.

HeHI/I MEPEMCHHOT'O TOKA

IlepemeHHBIN 371EKTpUUECKUN TOK. 3akoH OMa /1715 mepeMeH-
HOTO TOKa, 3()()eKTHBHbIE 3HAUECHHUS TOKA U HaIlpsDKEHU. 3Ha-
KOMCTBO C J1a00paTOpHbIM 000py10BaHHEM (MCTOYHHK Tepe-
MEHHOTO0 U MOCTOSIHHOTO TOKa, KaTyIIKa, KOH/IEHCATOp, aM-
nepMeTp, BOJIBTMETP, PEOCTaT, KJIt0Y). DKCIIEpUMEHTaIbHAs
IIpOBEpKa MOJHOro 3akoHa OMa Juisl IepEMEHHOI0 TOKA.

Pazpea I11. OnTuka

HaumenoBanme pa3jaena
AMCIUIINHbBI

Conepxanue

Wnrtepdepennus u nudpakuus
cBETa

SIBenne wHTEp(hEPEHIINN, KOTEPEHTHBIC BOJHBI, YCIOBUS
HaON0IeHNsT UHTEPPEPEHIITMOHHBIX MAaKCUMYMOB U MHHUMY-
MOB, METO]I JICJICHHs BOJIHOBOTO (hpoHTa. M3yueHue unrepde-
PEHIIMU CBETA ¢ MOMOILbI0 OUMpu3Mbl Openens. 3HaKOMCTBO €
naboparopabsiM obopynoBanuem (He-Ne mazep, ontuyeckas
CKaMbsl, 9KpaH, (OKYCHPYIOIUH 00bEeKTUB, Ounpusma). DKc-
MIepUMEHTAIbHOE HAOOICHHEe HHTEP(PEPEHIIMOHHON KapTH-
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n/n

HaumenoBanme pa3jaena
AUCHHUILINHBI

Conepxanue

HBI, OIIpEJeJICHUE TPETOMIISIIOILETO yIia OUIPU3MBI.

SBnenue nudpakuuu, npuHyn I rolirenca-Openens, qudpak-
uus PpaynHropepa Ha AUGPAKIMOHHONW pELIETKE, YCIOBUS
HaOJIOACHNS MAaKCUMyMOB M MUHHMYMOB. 3HAaKOMCTBO C Jia-
O60paTopHBIM 000pYyAOBaHUEM (FOHUOMETp, PTyTHas Jiamma ¢
ONOKOM MUTaHUsA, AUQPPAKIIMOHHAS pEHIeTKa). DKCIepuMeH-
TaJIbHOE ONpeAeIeHNUEe AJIUH BOJH JUHUN M3Iy4eHUs PTYTHOH
JIaMITbI, COMTOCTABJICHUE MOJYYEHHBIX BEJIHMUUH C TaOIMYHBIMU
3HAYEHUSAMH, pacdeT pa3pellarouieil crnocoOHOCTH TU(PaKLIU-
OHHOM PEUIETKH.

HI/ICHepCI/IH U IOTJIOIICHHUE
CBETa

B3anmogaeiicTBre cBeTa ¢ BEIECTBOM. SIBJIEHHE AUCTIEPCUH,
HOpMaJIbHasi 1 aHOMaJIbHAS TUCIIEPCUsl, YTOJI MUHUMAJIbHOTO
OTKJIOHEHHS JTyda. 3HAaKOMCTBO ¢ J1a00paTOpHBIM 000py10Ba-
HUEM (TOHUOMETp, Mpu3Ma, pTyTHas Jiamna ¢ OJJOKOM IUTa-
HUs). DKCIIEPUMEHTAIbHOE ONpeeNieHUE MoKa3aTelNs IPeIoM-
JICHUS CTEKJIA JUIsl pa3JIMYHBIX JIJIMH CBETOBBIX BOJIH.
[Tornomnienue cBeTa MOJIEKYJIaMU C TOUYKHU 3pEHUs KJlacCU4e-
CKOH ¥ KBAHTOBOU TCOPHH, IPUHIIUAI PAOOTHI CIIEKTPOPOTO-
MeTpa, 3akoH byrepa. 3HakOMCTBO ¢ 1a00paTOPHBIM 000PYI0-
BaHHEM (MH(paKpacHbIA criekTpodoToMeTp, Habop 00pa3IoB
pazHoil TonmuHel). OBageHNe METOAUKON MOTy4EHHUs CIIEK-
TpoB MK mnoryonieHus 1 npoBeeHNs Ka4YeCTBEHHOTO CIIEK-
TpPaJIbHOTO aHAJIW3a, POBEpKa 3aKoHa byrepa.

[Tonspusanusa ceera

EcrecTBeHHBIN CBET, JMHEWMHO-TOJISIPU30BAHHBIN CBET, JIBOM-
HOe JydemnpenomMieHue, 3akoH Mamtoca. 3HaKOMCTBO ¢ Jabo-
patopubiM obopynoBanueMm (He-Ne nazep, mossipu3aiimoHHBIN
aHaJIM3aTop C YIIIOBOW HIKajIoW, MpUOOp IS U3MEpPEHUs MH-
TEHCHUBHOCTHU TMAJIalONIETO CBeTa). M3MepeHne MHTEHCUBHOCTH
MOJISIPU30BAHHOTO CBETA, MPOIIEIUIEr0 Yepe3 aHU30TPOIHYIO
IUIACTUHY U3 TYpMaJInHA, CPABHEHHUE PE3YJIbTATOB U3MEPEHUN
C TEOPETUYECKUM BBIPAKEHUEM, TOJIYYeHHBIM MaltoCcOM.

KBanTtoBbIe 3¢ppexTh

[Toctynatel bopa; Tepmsl; cepun banemepa, JIalimona, ITamnte-
Ha; noctosiHHas Punbepra u ee ¢pusnueckuit cMpicia. 3HaKOM-
CTBO C JIADOpaTOPHBIM 00OPYIOBAHUEM (CTEKIISTHHO-
MIPU3MEHHBI MOHOXPOMATOP, BOAOPOIHAS Ta30pa3psaHas
TpyOKa, pTyTHas jammna). AHaJIU3 CIIEKTpa UCITYCKaHUs aToMa
BOJZIOPOJIa; OMpeeleHre MOCTOssHHOM Punbepra, mocTossHHON
IInanka, comocraBiaeHue ¢ TAOJIUYHBIMU 3HAYECHUSIMH.

5. IlepevyeHb yueOHO-METOANYECKOT0 00ecredeHus A CAMOCTOATEILHOM PadoThI
00y4ar0IUXCA M0 JUCHUIJINHE

1. MeToauueckue yKa3aHusi M ONIUCAHUS J1a00PATOPHBIX padoT:
1.1. ®usnueckuii npakTukyM "MexaHuka': METOJI. pEKOMEH/IalluU IO BBIMOJIHEHHIO Jabopa-
TOPHBIX PabOT M BOIPOCHI [T CAMOCTOSTENILHOW pabOThl CTYAEHTOB | Kypca XuM. (akynb-
tera / KemepoBckuii roc. yH-T, Kadenpa obmeit ¢puszuku ; coct.: H. U. T'opauenox, 0. U.
Ke3pumacos. — Kemeposo : Ky36accy3uzaat, 2006. — 62 c.
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1.2. JIaGopaTopHBIi MPAKTUKYM «IJIEKTPUUYECTBO U MarHeTU3M». y4eb.-MeToj. mocodue /
coct. H.I'. Toprynakos, FO.U. [oneranos, O.I'. Anprmynep, H.W. Konbacosa; ®T'BOY
BIIO «KemepoBckuii rocyaapcTBeHHbIM yHUBEpcuTeT». — Kemepoo: OO0 «MHT», 2013. —
91c.

1.3. Kempuiacop HO.M. Ontuka. @Pusnyeckuii MTPAKTUKYM: DJIEKTPOHHOE Y4eOHO-
MeToaudeckoe rnmocodue [Inexrponusiid pecypc] / FO. U. Kezputacos, H. U. TopaueHok. —
DJ1eKTpoH. TeKCTOBBIE faH. - Kemeposo : KemI'Y, 2009. — 1 ai1. onr. auck (CD-ROM). — Ho-
mep I'P B ®I'YII HTL] "Uudopmpeructp" 0320901323; cBua. Ne 16686 ot 29.07.2009. —
Pexxum moctyma: http://physic.kemsu.ru/pub/library/learn_pos/optics/index.htm.

2. BupryasabHble JIa0opaTOpPHbIEe MPAKTUKYMbI:
2.1. T'opauenko A.b. BuptyanbHblii 1a00paTOpHBIA MPaKTUKYM "MeXaHHKa U MOJICKYJISIpHAS
¢usuka" [Dnexkrponusiii pecypc] / A.b. T'opauenko, H.U. Topauenok, A.B. KocoOyrikwii,
FO.H. Kei3bnacoB ; @I'bOY BIIO "KeMepoBckuii rocyapCTBEHHBIN YHUBEPCUTET' . — DIIeK-
tpoH. gaH. — KemepoBo : Kem['Y, 2012. — 1 s ont. muck (CD-ROM). — Ne I'P B ®I'VIIT
HTL] "Uudopmpeructp" 0321201545; cBun. Ne 26312 ot 13.06.2012. — Pexxum gocrtymna:
http://physic.kemsu.ru/publ/library/learn_pos/mechmol/main.html.

3. YueOHble 1 yueOHO-MeToAnYecKue Mocoous:
3.1. XKypasnesa JI.B. Mynbrumenuiinoe npuioxenue «MexaHU4ecKoe ABMKEHHUE U CIOCO-
OBl ero omucanus». Y4eOHO-MeToandeckoe mocobue [Dnekrponnslii pecype] / JI.B. XKypas-
nesa; 'OY BIIO “KemepoBckuil rocyHuBepcuter”. — DieKTpoH. 1aH. — KemepoBo: KemI'Y,
2009 — 1 osmektpon. ont. guck (CD-ROM). — Cucrem. tpeboBanus: PC ¢ mporeccopom
Pentium III 500 MI't; 256 Moaiitr O3VY; omnepail. cuctema He Hke Windows 2000, Internet
Explorer 6.0 wu Beume. — 3arn. ¢ 9KkpaHa. —  Pexum  jgoctyna:
http://physic.kemsu.ru/viewpage.php?page_id=153
3.2. XKypasnesa JI.B. MynbpTuMmenuiiHoe mpriiokeHne «OTHOCHTEIHHOCTD JIBUKCHHS.
YyebHO-MeTonnueckoe mnocobue [DnexkrponHslit pecypc] / JI.B. XKypasnera; ['OY BIIO
“KemepoBckuil rocyHuBepcuteT”. — DnekTpoH. naH. — Kemeposo: KemI'V, 2009 — 1 snek-
tpoH. ont. auck (CD-ROM). — Cucrem. tpeboBanusi: PC ¢ mporeccopom Pentium IIT 500
MI'1; 256 M6aiir O3Y; omepair. cuctema He Hibke Windows 2000, Internet Explorer 6.0 u
BBIIIIE. — 3ari. c 9KpaHa. — Pexum J0CTyna:
http://physic.kemsu.ru/viewpage.php?page_id=153
3.3. Kypasnesa JI.B. Mynbrumeauiitnoe npuioxeHue «J/IBrkeHue B HEMHEPLHATIbHBIX CH-
cTeMax oTcuera». YueOHo-MeToaudeckoe mocodue [Dnexrponnsiit pecype] / JI.B. Kypasie-
Ba; 'OV BIIO “KemepoBckuii rocyHHBEpCUTET . — ODneKTpoH. naH. — Kemeposo: Keml'V,
2009 — 1 osmektpon. ont. guck (CD-ROM). — Cucrem. tpeboBanus: PC ¢ mporeccopom
Pentium III 500 MI'w; 256 MGaiit O3VY; omeparl. cucrema He Huxe Windows 2000, Internet
Explorer 6.0 w Beme. — 3arn. ¢ 9KpaHa. —  PexumMm  jocTyma:
http://physic.kemsu.ru/viewpage.php?page_id=153.
3.4. Anmprmrynep O.I'., T'opnuenok H.M. OCHOBBI AIIeKTPOCTaTUKA. YUEOHBIE AIIEKTPOHHBIE
uznanusa Kemry, Kemeposo 2011, ®I'YIT HTL "Undopmpeructp”, ceunerensctBo Ne22132,
Ne roc. perucrpanuu 0321101060 (MyapTUMEAUHHBIN 3JEKTPOHHBIN yueOHO-METOINYECKUI
KOMILJIEKC, 208 MO). — Pexxum JOCTYyTIa:
http://physic.kemsu.ru/pub/library/learn_pos/lUMK _Electrostat/index.htm
3.5. Anprmynep O.I'. Dnektpocraruka: Yueb. nmocodue [Tekct] / O.I. Anprmynep, H.HU.
I'opauenok. — Tomck: U3n-so TI'TIY, 2008. — 92 c.
3.6. Anprirynep O.I'. IlocTosiHHBIN AnekTpuueckuil Tok: Yue6. mocobue [Tekcr] / O.I'. Anb-
tmrynep, H.U. I'opauenoxk. — Tomck: U3n-o TT'TIY, 2010. — 82 c.
3.7. Tonpranos 0. U. DnekrpoHHOE y4eOHO-METOAMUECKOe Mocodue «DIEKTPUUYECTBO U
MarHeTH3M: pemicHue 3amaa4u» [Dnextporusiii pecype] / HO. WU. Tonsiranos, B.M., I'30orsH,
O.I'. Anprirynep, B. . Cnennes. — Kemeposo, 2006. — Pexxum nocrymna:
http://physic.kemsu.ru/pub/library/learn_pos/electr_magn/Index.htm
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http://physic.kemsu.ru/viewpage.php?page_id=153
http://physic.kemsu.ru/viewpage.php?page_id=153
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http://physic.kemsu.ru/viewpage.php?page_id=153
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http://physic.kemsu.ru/pub/library/learn_pos/electr_magn/Index.htm

3.8. XKypasnesa JI.B. Ontuka: mynstTumeauitnoe npunoxenue mis Office 2003. [DnexTpon-
HBIH pecypc]: 3JeKTpOH. y4yeOHO-METOMY. KOMIUIEKC JJIs CTYAEeHTOB BY30B / JKypasnena
JI.B.- Dnekrpon. nad. u nporp.- Kemeposo, U3a-so KemI'VY, 2009.- 1 snektpoH. ont. [Juck
(CD-R). - Ne roc. per. 0320802527. Perucrpanunonnoe cBuaeTebecTBO Ne 14754 ot 6 ampe-
as1 2009 r. — Pexxum noctyna: http://physic.kemsu.ru/viewpage.php?page id=153

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI IPOMEKYTOYHOM aTTeCTAIUN
00y4Jarouuxcsi Mo JMCUUIJIMHE

6.1 Ilacnopm ¢ponoa ouenounvix cpeocme no OUCUUNIUHE

Paznea I. Mexanuka

KonTponupyemsle pa3niensl (Te-
MBI) JTUCIUTUTHHEI
(pe3yabpTaThl 1O pazjenam)

Kox koHTpomupyemMoii KOMITeTEHITUN
(wm e€ yacTh)

HauMCHOBAHUC
OILIGHOYHOTO
cpe/cTBa

OueHKa MOrpenHocTed u3mMepe-
HUH (pU3HYECKUX BEIUYHH

OIIK-3

3namob: BO3MOXKHOCTH U 00JIaCTH
IIPUMEHEHHUS METOJIOB KCIICPUMEH-
TaJbHBIX HCCIICTIOBAaHUN B (PU3HKE.
Braoems: OCHOBHBIMU METOHaMUA 0O-
paboOTKH pPe3yabTaTOB IKCIICPUMECHTA.

KonTposbhbie
BOIIPOCHI

Kunemaruka u quHamuka mare-
pHATIBHOM TOYKHM U aOCOJIOTHO
TBEPJOrO Tela

OIIK-3

Ymems: mpencTaBisATh, aHAIU3UPO-
BaTh W KPUTHYECKH OIICHUBATH pe-
3yNIbTaThl IKCIEpUMEHTa (orpejerne-
HUE 3aKOHOB JBID)KCHUS MaTephallb-
HOM TOYKH U TBEPJIOTO TENA).
Bnademw: HaBbIKaMH PabOTHI C MPO-
CTBIMH H3MEPUTEIBHBIMU TIPHOOpaMHU
U 3KCIIEPUMEHTAJIbHON anmaparypoi.

KoHnTtposbHbIe
BOIIPOCBHI, 3a-
mmrTa paboT

3aKOHBI COXPAHCHUS B MCXAHUKCE

OIIK-3

Ymems: wznaratb u KpUTUYECKH OILIE-
HUBATh PE3YJbTAThl SKCIEPUMEHTAIb-
HBIX HCCJICIOBAaHUM C HCIOIb30BaHU-
€M 3aKOHOB COXpPaHEHMsI UMIMYJbCa U
SHEPTUU.

ITK-4:

Ymems: npuMeHATh OCHOBHBIE (PU3U-
YECKUE 3aKOHBbl M 3aKOHOMEPHOCTHU
pa3BuTHs (PU3NUECKOW HAYKH TIpH
aHaJIN3€ MOJTYYEHHBIX PE3YJIbTATOB.

KonTponbHbie
BOIIPOCHI, 3a-
mura paboT

KosnebarenpHoe
JIIBUKECHUE

BOJIHOBOC

OIIK-3

3unamwv. BO3MOXKHOCTH METOJIOB DKC-
MEPUMEHTAIBHBIX UCCIEIOBAHUMN KO-
nebaTenbHBIX MPOIIECCOB MEXaHUYe-
CKHX CHCTEM.

Ymems: mnpencraBiATh, aHAIU3UPO-
BaTh M KPUTHUYECKU OIICHUBATh pe-
3yJAbTaThl AKCIHEPUMEHTAIBHBIX HC-
ClIeIOBAaHMH MEXaHWYeCcKUux KoJjeoa-
HUM.

KoHTposbHbIE
BOIIPOCHI, 3a-
muTa padot
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Braoems: HaBblkaMu pabOTHI C U3Me-
pUTEIBHBIM 000pyJ0BaHUEM, JIabOpa-
TOPHBIMHU YCTaHOBKAMH.

Craructuka Makcsenna-

bonsimana

OIIK-3

3nams: BO3MOXHOCTH CTaTUCTHYE-
CKOI'0O M€Toa OIIMCaHHA MHOT'O4Ya-
CTUYHBIX CHUCTCM.

I1K-4:

Ymems: AHAJIIM3UPOBATh IIOJIYYCHHBIC
pe3yabTaThl U OOOCHOBBIBATH IOJTY-
YCHHBIC BBIBOBI.

KoHntposbnsie
BOIIPOCBHI, 3a-
mmrTa paboT

Paznea I1. DiiekTpuyecTBO U MAarHeTH3M

Ne
/o

KonTponupyemsle pasznensl (Te-
MBI) TUCIUILTAHBI
(pe3ynbpTaThl 1O pa3jenam)

Kox koHTpomupyemMoii KOMITETEHITUN
(wm e€ yacTh)

HAauMMCHOBAHUC
OILIGHOYHOTO
cpe/cTBa

I/I3MepeHHe QJICKTPHUUYCCKUX U
MAarHuTHBIX BE€INYNH

OIIK-3

3Hnamb: BO3MOXKHOCTH U 00JIACTH
MIPUMEHEHHUS METOJIOB SKCIIEpUMEH-
TAJIbHBIX MCCIEOBAHUH IPU U3MEpe-
HUSX JICKTPUUECKUX U MATHUTHBIX
BCJIMYMH.

Braoems: HaBblkaMu pabOTHI C U3Me-
PHUTENIBHBIM 000PYJOBaHUEM; OCHOB-
HBIMH METOJaMU O0OpabOTKH pe3yiib-
TaTOB U3MEPEHUN.

KonTposbhbie
BOIIPOCHI

SJICKTpOCTaTI/ILIeCKOC I10JIC

OIIK-3

Ymemsv: mnpencraBiATh, aHAIU3UPO-
BaTb U KPUTUYECKU OLICHUBATb pe-
3yJbTaThl OJKCIEPUMEHTa IO H3y4e-
HUIO  DJIEKTPOCTATUYECKUX  IIOJIEH,
OIHUCHIBATh JIEKTPOCTATUYECKUE TIOJIA
IIpH  IOMOIIUMA OKBUIIOTCHIUAIBHBIX
ITOBEPXHOCTEH U JIMHUM HANPSHKEHHO-
CTH.

[TK-4:

Ymemyv: aHanmu3upoBaTh MOJIy4EHHBIE
pe3ynbTaThl U OOOCHOBBIBAThH IOJY-
YEHHBIEC BBIBOJBI.

KonTponbHbie
BOIIPOCHI, 3a-
mura paboT

SJICKTpI/I‘IeCKI/IC CBOICTBa Ipo-
BOJHUKOB U ITOJIYITPOBOOAHHUKOB

OIIK-3

3namb’ BO3MOKHOCTH METOJIOB DKC-
[IEPUMEHTAIbHBIX UCCIIEA0BAHUN
JIEKTPUYECKUX XapaKTEPUCTUK IIPO-
BOJHUKOB U MTOJIYITPOBOIHUKOB;
Ymemv: mnpencraBiATh, aHAIU3UPO-
BaTb W KPUTUYECKH OILICHUBATh pe-
3yJbTaThl JKCIEPUMEHTA, HCIIONb3Ys
OCHOBHbBIE TIOHSTUS U MOJIETHN (PU3UKU
ITOJIYITPOBOTHUKOBBIX MAaTE€pPUAJIOB.

KoHnTponbHbIe
BOIIPOCHI, 3a-
mmTa paboT

[{enu nepeMeHHOro0 TOKa

OIIK-3
Braoems: HaBbIKaMu pabOTHI C H3MeE-

KonTponbHbie
BOIPOCHI, 3a-
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PUTEIBHBIMH MPUOOpaMK U JTabopa-
TOPHBIMH YCTaHOBKAMH.

[1K-4:

Ymems: ocymecTBisATh BBIOOp HH-
CTPYMEHTAJIbHBIX CPEICTB IJIs 00pa-
OOTKH JNaHHBIX B COOTBETCTBUU C IO-
CTaBJICHHOM 3aJavei.

muTa padot

Pasznea I11l. OnTuka

KonTponupyemsle pa3niensl (Te-
MBI) JTUCIUTUTHEI
(pe3yabpTaThl 1O pa3jenam)

Kox koHTponmupyemMoii KOMITeTEHITUN
(wm e€ yacTh)

HaAauMCHOBAHUC
OILIEHOYHOTO
cpe/cTBa

HNurtepdepentus u qudpakmus
CBeTa

OIIK-3

3namb’: BO3MOKHOCTH METOJI0B JKC-
MEePUMEHTAaJIbHBIX UCCIIEI0BAHUN UH-
Tep(hepeHIIMOHHBIX U TU(PPAKIINOH-
HBIX SIBJICHUM.

Ymemyv: ananusnpoBaTh pe3ysIbTaThl
ONTUYECKUX IKCIIEPUMEHTOB, UCTIOIb-
3ysl OCHOBHBIE ITOHSTHSI, 3AKOHBI U
MoAeH (PU3KKH.

Braoemyu: HaBbiKaMu paboTHI ¢ HU3Me-
PUTENBHBIM 00OpYyI0OBaHHEM, OCHOB-
HBIMH METOJIaMU OOpaOOTKH Pe3yiib-
TaTOB SKCIIEPUMEHTOB.

KonTtposbhbie
BOIIPOCHI, 3a-
nuTa pabot

I[I/ICHepCI/ISI " MOTJIOMICHUE CBETA

[1K-4:

Ymemw: ocymecTBisATH BbIOOp HH-
CTPYMEHTAJIbHBIX CPEICTB ISl 00pa-
OOTKH JAHHBIX.

OIIK-3

Bnaoemw: HaBbIKaMu pabOTHI C U3Me-
pUTENBHBIM 000pyAOBaHUEM, J1abopa-
TOPHBIMH YCTaHOBKaMH.

KoHTtposbHbIE
BOIIPOCHI, 3a-
muTa padot

ITonsipusanus ceera

OIIK-3

Bnaodemw: HaBbIKaMH paboThl ¢ 1a00-
PaTOPHBIMH yCTaHOBKaMH (TOJTyuCHHE
MOJISIPU30BAaHHOTO M3JIy4EHUs, H3Me-
pEeHHE ero HHTEHCUBHOCTH).

KoHTtposbHbIE
BOIIPOCHI, 3a-
muTa padot

KBanToBbIe 3¢ (eKThI

OIlK-3

3name. BO3MOXHOCTH M 00NacTH
MPUMEHECHHUST METOJIOB JKCIECPUMCH-
TaJIbHBIX HCCIICIOBaHUN (BO3MOXKHO-
CTH ONTHUYECKUX METOJOB HMCCIEI0Ba-
HUS CBOWCTB aTOMOB U MOJICKYII).
[1K-4:

Ymems: npuMeHATh OCHOBHBIE (PU3U-
YecKHUe 3aKOHBI W 3aKOHOMEPHOCTH
pa3BuTHsS (HU3UYECKOH HAyKH TIpH
aHAJIM3E MOTYICHHBIX PE3yIbTaTOB.

KoHTposbHbIE
BOIIPOCHI, 3a-
muTa padot
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6.2 Tunoevle KOHMPOILHBIE 3A0AHUA UTU UHbIE MAMEPUATIb

a) IIpuMep onucanus JJa0opaTOPHbLIX PAdOT

Pasznen "Onruka'". JlabopaTopHas padora Nel.
HNutepdepenuns cBera. OnbITHI € JJa3ePHBIM H3J1y4YeHHEM.

eab padoTbI:

1. C nomotplo J1a3epa MoJyduTh HHTEPPEPEHIIMOHHBIE KapTHUHBI 10 cxeme FOH-
ra, @peHens U Npu OTPAKEHUH OT TUIOCKOMapaieIbHON CTEKISTHHON TUIACTUHKH,

2. OmpenenuTh paccTOSHUE MEXAy HiensMu B ombiTe FOHTa, mpenomiisromumii
yrou 6unpusmsl OpeHens U Mopaa0K HHTepHEPEeHIINH.

IpuGopsl ¥ MPUHAIEKHOCTH: TeIUi-HeOHOBBIH nasep (A =632,8mm), nepxareins ¢
IByMS IesaMu, Ouripuzma dpenens, iockonapaieabHas IacTuHa U3 CTEKIIa, SKpaH,
OTTHYECKAs CKaMbsI.

Jlureparypa: I'.C. JlJannc6epr Ontuka, M., 2010, rn.3
J.B. CuByxun O6mmii kypce ¢pusuku. Onruka, M., 1980, rin.3
H.M. I'amgxaeB Ontuka, M., 1977, rn.5

Teopernueckasi 4acTb

[Tpu nepecedeHnn B MPOCTPAHCTBE KOTEPEHTHBIX BOJH HMEET MECTO SBJICHUE WH-
tepdepentnu. OHO HAOIIOJACTCS U B ONTHKE, MMOATBEPK/Iasi BOJTHOBYIO TIPUPOJTY CBETA.

Humepgpepenyua — smo uzuueckoe asnenue, 3akniouaruieeca 6 nepepac-
npeoenenuu IHEPUL 8 NPOCMPAHCHLEE, 20€ UMeent MECHLO nepeceveHue 80H.

Ho nnst maGmronenust uaTtepdepeHIiul HeoOXO0ANMMO BBIMIOJTHEHUE, MO KpalHen
Mepe, TPEX YCIOBUM:

1. Yacrota  BOJAHBI  JODKHA  OBITh OJIMHAKOBa V=V, =V, =V,
W =W, =W; =..0,,TIEe ® =271V
2. ®azbl BOJTH MOTYT OBITH Pa3HBIMU @, # ¢,, HO pa3HOCTh (a3 (¢, — @, =CoNnst)

JI0JDKHA OCTaBAThCS HEU3MEHHOM.
3.  Onruueckas pa3HOCTb X0Ja BOJH j0 nepeceyenns A=n,L, —n L, <l  =Cr,_,

(rne 7., u l,.- BpeMs ¥ [uIMHA KOTrepPEHTHOCTH) JOJKHA ObITH MEHBLIE JJIMHBI KOTe-

peHTHOCTH. N-L -onTHu4eckuil myTh, N — aOCOIIOTHBIN MTOKA3aTelNb MPEIOMIICHUS CPEBI.
HNuTtepdepeniiuu He OyneT, eciu BOJIHBI NOJISPU30BaHbI BO B3aUMHONEPIICHIUKY-
JSpHBIX HanpasieHusx (Aparo u @penens, 1816r.)
B cnyyae nepecedyeHus ABYX INIOCKMX MOHOXPOMAaTHYECKUX BOJH

E1=Eocos(at —KL +¢,) (1)
E2 = Eo cos(at —KL, +,) (2)
HHTCHCHUBHOCTBL CBE€TA B TOUYKE IICPCCCUCHUS 6yI[CTZ

15



I :4locosz%:2lo(1+coskA) (3)

MOJKHO ITOJTYYHTh JUII Bakyyma (N=1):

1. VYcnoBue “max” -
A=L,—-L, =mA - cBerias noyioca
2. VcioBue “min” -

A
A=L,—-L =(2m +1)E - TeMHasl M0JIO-

ca

Uucno “m” Ha3bIBaIOT MOPSIA-
koM wuHTepdepennnu. Habmomate wH-
Tep(dEepeHIINIO TIPOIe BCETO € IIOMO-
IIpI0 Jla3epa, T.K. JA3epHOE HU3ITy4YCHUE
XapaKkTepu3yeTcs: OOJBIION JIIUHON KO-

repentHocty |, ¥ ciemoBatensHO mo-
pAIKYA UHTEpPEPEHIHH “M” MOTYT OBITh OY€Hb OOJIBIIIUMH.

3KCHepHMeHTaJILHaSI 4acTb

Ynpasxcnenue 1. Unreppepennuonnbiii onbIiT FOHra. Onpenesienne paccro-
SIHUSI MEKY ABYMS LIEJISIMH.

OTOT ONBIT 3aKJIIOYAETCS B HAONIOJACHUM WHTEPHEPEHIITMOHHONW KapTHUHBI JBYX
BOJIH, TIOJIYYAIOLIUXCS B PE3YJIbTaTE PA3ACICHUS UCXOQHOTO MyYKa Ha JIBE YacTH C IO-
MOIIBIO JIBYX Y3KUX IAapaJUICIbHBIX LICIEH S, U S,, PACIIOJIOKEHHBIX HA PACCTOSTHUE

”a” Ipyr OoT Apyra (METOJ JIeJIeHUs] BOJIHOBOTO ()pOHTA).

W3 pucyHKa MOXKHO TMOJIyYHTh 3HA4YCHHUE pasHOCTH xoma A=L,—L =%-h (1)

OM=h,
[[IuprHy MOJIOC HA 3KpaHE MOYKHO OLEHHUTh, KAK PACCTOSIHUE MEXIY ABYMS CO-
ceqHUMH “‘Max”’, Hanpumep, 1 u 2

A =2 =14 )
L
a
Azzt'hz:‘z'/1 (3)
Torna :
A-L
&]:hZ_hlzT (4)

Jlns pacyera ”a” He0OX0AMMO U3MEPHTH L M paccTosHue Mexay mojocamu oh
npu A =632,8um

Nraxk:
1. Bxmrouute He - Ne —nazep;
2. HamnpasbTe 1y 1a3epa Ha IpejIoKeHHYI0 quadparmy ¢ AByMs IIEISIMH;
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[TommyunTe HHTEPPEPEHIIMOHHYIO KApTUHY Ha SKpaHe, PACIOJIOKUB €r0 Ha PaccTos-
HUY L, 9T0OBI m0JIOCKHI OBLTM HauOOoJIee OTUETINBO BUAHBI (cMOTpuTEe hopMyiy 4);
CoobpasuTe, Kak paccuuraTh oN U 3a4eM ~’a”;

PaccunTaiiTe aOCOMOTHYIO U OTHOCUTEIHHYIO OIIHOKY 17151 a7

JIaHHBIN SKCIIEPUMEHT MOXET OBbITh TOBTOPEH JJIsl APYTUX Hap Iieneut ¢ a,,a,,ds...
10 PEKOMEHIAlNY MPETIO1aBaTENS.

Ynpasicnenue 2. Hadimonenue nurepepeHnu CBeTa ¢ MOMOIIBIO OUIIPU3MBI

(I)peHe.lm H pacyeT €€ nmpejioMJasiiomero yrJa.

B 3TOM yrnpakHEeHUH, KaK U B IPEAbLAYLIEM, PEATU3YETCS OJIUH U3 CIIOCOOOB MO-

JY4eHUSI KOT€PEHTHBIX CBETOBBIX BOJIH — METOJI JICJICHUSI BOJTHOBOTO (dpoHTa. 151 pas-
JICJICHHSI CBETOBOM BOJIHBI Ha JIBE MCIOJIB3YETCA MPU3Ma C YIIIOM MPU BEPIIUHE, OIH3-
krM K 180°. C moMomipio coGuparomieii JIMH3bI BBICOKOTO Ka4ecTBa (MUKPOOBEKTHB OT
MHUKPOCKOIIa) MapajuiebHbIN Ja3epHblid My4oK GoKycupyeTcs u (hoKalbHas TOYKA CIIy-
KUT TOUYCYHBIM UCTOYHUKOM S, GPOHT BOJHBI OT KOTOPOro UMeEET chepudeckyro Gop-
My. Cxema ombITa MpeACTaBICHA HA PUCYHKE.

I

He-Ne

Pexomenoyemcsa cnedyrowuii nOpAOOK 6blNOJIHEHUS YIPANCHEHUS:

Bxurounte a3ep u HampaBbTEe €T0 Ha SKpaH MO HEHTPY ONTUYECKONW CKaMBbH.
[TocraBbTe Ha Kyum jyda kopotkodpokycHyto juna3y L ( f=20-3mm). JoGeiitecs,
9yTOOBI LIEHTP MATHA HA SKpaHE MPUXOAMIICA HA TO MECTO, I/ie ObLI ciies; oT Hec(o-
KYCHPOBAHHOTO Jiy4a Jjiazepa (1.1.)

Ha myTtn pacxonsierocs mydka mocTaBbTe OUIIPU3MY Tak, YTOOBI OHA «pacceKaiay
My4YOK Ha JIB€ OJIMHAKOBbHIE YaCTH.

UtoOsl nHTEphEpEHITMOHHAS KapTUHA HA dKpaHe OblIa JOCTATOYHO YETKOM, pacio-
JI0KUTE HA PACCTOSIHUU B > 2M.

[TorydeHHy0 KapTUHY HEOOXOAMMO 3apUCOBATb.

Kak BuaHO U3 prcyHKa HHTep(epeHIIMOHHAs KapTHHA HA SKpaHe MOJIydaeTcs OT 2-X
MHHMBIX MCTOYHHMKOB S M S’’, TOIyYeHHBIX OT OJHOTO jelcTeuTensHOro S. Ilo-
3TOMy BOJIHBI OT S M S’’SIBIAIOTCS KOTEPEHTHBIMU. PacueT paccTosHMiT MexIy co-
CEIHMMH T10JI0CaMHU Ha dKpaHe o npuBoauT K Gopmyiie:
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___a+tse
" 2a(n-1)-0
/. TO3BOJIAIONIEH paccyuTaTh B  pajuaHax MOPEJIOMISIONUMNA  Yrojl  HPU3MBI
O(n =151 = 632,8mm).

Ynpasicnenue 3. Hadmonenue untepgepeHIIHOHHBIX JUHUA PABHOT0 HAKJIO-
HA U oNpe/esieHNe MOPSAAKA HHTep(epeHIInn.

[TonsaTe mpupoAy MOSBIACHUS MHTEPPEPEHIIMOHHBIX «JIMHUA PAaBHOTO HAKIOHA
MOKHO, €CJIM PACCMOTPETH XOJ Jy4Yel B CIEAYIOIIHMX CXEMaxX C MCIOJb30BAHUEM ILIO-
CKOTIapaJUIeIbHOM MPO3pavHOH MJIACTUHBI TOJIIIUHON “d”.

a) UCTOYHMK HAXOAMUTHCS OECKOHEYHO NANEKO OT IJIACTUHBI WM Jayud 1 u 2
MPAKTUYECKU MAPATIIETbHBI:

Jlns ciyyas ¢ nakinonoMm ZL, pasnocts xona
A,, = (4B +BC)n —ﬂA—% ,Ecrm ZL —0,A;, - max,

Jlns ciyyas ¢ nakinonoMm ZL, passocts xona

’ ’ ! ’ I A! 2’
A2’1=(AB +B'C')n-/'4 _E’ECHH

rnN

ZL, —0,A,, — max

: “%” — «II0Teps IMOJIYBOJIHBDY IIPU OTpa)e-
: HUU OT OoJiee TUIOTHOM cpenbl. B pesynbpTare Kax-
JIOMYy HAaKJIOHY COOTBETCTBYET CBOSI MHTep(depeH-
nronHas monoca (1 u 2, 1 u 2°) nokanu3oBaHHas B
o6eckoneunoctu. Ee nHaOmroneHne MoxHO obecrie-
YHUTH ¢ NOMOIIGIO JIMH3 L n L.

8) ICTOYHUK TOYEUHBIN — S
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Ecaum ucnonb3oBaTh CBETOBOM MyYOK OT S ¢ OOJIBIIONW YTIJIOBOM amepTypou,
OCBENIAIOUINI TOHKYIO IJIACTUHKY, TO HA dKpaHe OyaeT Habt01aThCsl KapTUHA U3 CBET-

KapTuna Ha s3xpaHne

JbIX U TCMHBIX KOJICH, COOTBGTCTByIOHIefI OIIPCACIICHHBIM YIJIaM IIaACHUSA ZL . B

JAaHHOM YTPAXHEHUH HCIIOJIb3YETCS CIEAYIONIasi cXxeMa: U3IydeHHe Jlazepa HarmpaBiis-
€TCs Ha COOMparoIyIo JUH3Y (MUKPOOOBEKTUB), HA KOPITYC KOTOPOH Ha/leBaeTCs IKpaH
C OTBEPCTHEM M0 LEHTPY. DTO MO3BOJSET HAOMIOAATh NHTEP(HEPEHIIMOHHYIO KAPTUHY B
OTpPaXEHHBIX Ha3aJ OT IUIACTHUHKH Jy4daX. [10J0Chl paBHOTO HAKJIOHA B 3TOM CIy4yae He
JIOKAJIU30BaHBI, T.€. UX MOYKHO HAa0JIOaTh BCIOY.

[Topsinok nHTEpPepeHun «My OyaeT MAaKCUMAIBHBIM Mpay, KOT/IA JIy4H HaJar0T

Ha mractuEky Hopmaneho (ZL = 0%, Tx. B 9ToM cimywae pasHOCTH XOna
A, Hanbonbinas v papua  A,; =2-n-d
A,y =2-n-d=m_, -1

2nd
Torma M., :T' Otoil GpopMysoil MOXKHO

BOCIIOJIB30BAThCS, €CIM M3BECTHA TOJIIMHA MJIACTUH-
k1 “d” u ee mokasaresb MPEIOMIICHHS ----.

B namem cnydae, korjaa TOJIIMHA [JIACTUHKU
HEU3BECTHA, CTPOTUN pacueT NPUBOAUT K dopmylie,
CBSI3BIBAIOIIEN HOMEp CBETJIOrO Kojpla K, ero paau-
yc R 1t Mpqy

K= Dme Ry
8n°L’

JlaHHOE COOTHOLIEHUE TO3BOJISIET PACCUUTATh Mpyay, B TOM YHCIE U TpaduyueckH,
ecin mocTpouTh rpabuk byHKIMH y=ax, rae y=K — Homep kombua, R’K=X — cooTBer-
CTBYIOUIUH pasinycC B KBajapare, a=tgp 1o rpaduky.

aztgp=— -1
RZ 8k’L> ™

W3mepnTe paanychl CBETIIbIX KoJien, HaunHas ¢ K = 1 (k = 1,2,3,4,5...10). ITony-
YeHHBIE DKCIIEPUMEHTATIbHBIC JaHHBIC JODKHBI YKIIAIbIBAaThCS HA MPSAMYIO, KOTOPYIO
Ha/10 IIPOBECTH C YYETOM OIIMOOK U3MEPEHUH.

ITo rpaduky paccunTaiiTe MakCHUMajbHBIA MOPSIOK MHTEPPEPEHLNH, a TAKKE

OLCHUTC TOJIIUHY IIACTUHKH, HC IIPOU3BOJAA IIPAMBIX I/IBMepCHI/IfI 3TOM TOJIITHMHBI.

19



N =

10.

11
12

KoHTpoJibHBbIE BOIPOCHI
B uewm 3akitouaercs sBiieHue UHTEP(GEPEHLINN BOJIH?
[Tpu xakux ycioBusx HaOIOAaeTCS NHTEP(PEPEHIUS CBETOBBIX BOIH?
[ToueMy nopsiA0K UHTEPPEPEHLIMU B ONBITE C MapaIeIbHON IIACTUHON HanOOJIb-
IIWHA IPY HOPMAJIbHOM AJIeHUH JTy4eil Ha Hee?
3anuInTe CBS3b MEX]Yy ONTHYECKOW PAa3HOCTHIO XOJa M Pa3HOCThIO (a3 AByX Jy-
Yeu.
B 1em cocrout pasHuiia MexIy SBICHUSAMH WHTepdepenun u qudppaxuuu? B yem
3aKJIH0YAETCS UX €UHCTBO?
Ha pucynke Siu S; KorepeHTHbIE HCTOYHHUKHU
, l1 = 1,=0,1m. Jlyun npuxogst B Touky P, N,
JNIeXKAILYI0 HAa TPAaHHULE pasfena IByX cpex. Sy
Yemy paBHa reoMeTpUYECKasi U ONTHYECKas
pPa3HOCTh XOJia, €CJIM MOKa3aTelu mpeaomie-
aug n;=1 n,=1,5. P
3anummTe U 00BACHUTE PUINUECKUI CMBICI
g CUH(A3aHTHOCTU KOJIEOaHWM, yCIOBHE
ycuJieHusT M ocjabJeHUsT MHTEHCUBHOCTH S,
cBeTa Ipu HHTEP(EPEHIINH. Nz
Kakue ocHOBHBIE METOBI CYIIECTBYIOT IS
MOJTy4eHus: UHTeP(HEPEHIIMOHHBIX KapTHH?
B onbITe 10HIa IIMpHHA MEK/TY IIEIAMH PaBHa d , JUTMHA BOJIHEI paBHa A . Onpeje-
JUTh MAKCUMAJIbHO BO3MOXXHOE YHCIIO UHTEP(EPEHIMOHANBHBIX MOJIOC, €CIU pa3-
MepbI 9KpaHa HeorpanudeHHsl (@ = 1mm, A4 = 5000A)
B ueM cocTouT paszHuLia MEXKIy MOJOCAMHU PABHOTO HAKJIOHA M PABHOM TOJIUHBI?
[IpuBeauTe npuMeEpHI.
. Cnenaiite BbIBOJI (OPMYJIBI ISl MPEIOMIISIONIETO yria ounpusMel Openerns.
. UTo MOHUMAIOT MO/ MOPSAKOM UHTEpPepeHIuun?

JIKCIEPUMEHTAJIbHASA YaCTh
Kakum 00pazomM MOXKHO yOEIUThCS, YTO JyY ja3epa yCTaHOBJICH MapajlieIbHO peib-
Cy ONTHYECKON CKamMbu?
Kax Bnuser sBieHue nudpakiuu Ha pacrpeiesieHue MHTEHCUBHOCTH Ha JKpaHE B
onbiTe FOHra?
OOBbsiICHUTE MOSBIIEHUE «TOHKON» CTPYKTYPbl HHTEPPEPEHIIMOHHON KapTUHBI B OMbI-
te FOHnra.
KakuM crocoO0oM MOKHO U3MEPUTH PACCTOSIHUE MEXIY MHTEPPEPEHIIMOHHBIMU 11O~
nocamu?
C kaxoii 1eNbI0 B TPETHEM OIIBITE UCIIOJIb3YETCSI MUKPOOBEKTHUB, a HE JIMH3A?
Yemy paBHa pe3yJbTUPYIOLIasi MHTEHCUBHOCTHU MPH MHTEp(EpEeHIINH OT IBYX HUCTOY-
HUKOB, €CJIM KaX]Iblil UICTOYHUK CO3/1a€T B TOUKE HA SKPAaHE MHTEHCUBHOCTH |;=1,=1,
a mopsnok uaTepdepennnu pasex: 1)m=9,25; 2)m=99,5; 3)m=999,75?
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7.

8.

9.

=

o No g A

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Hcnonp3ys pe3yibTaThl HM3MEPEHHS MAaKCHMAJIbHOTO MOpsAKa HWHTEPHEpEHINH,
OTIPEICITUTE TOJIIMHY CTCKJITHHOM TUIACTHHKH.

Jlokaxxute, 4TO MOPSIOK MHTEPPEPEHIIMK MTPH HOPMAJIBHOM IMaJICHUH Jyda Ha Iijia-
CTHHKY OyJIeT MaKCHMaJIbHBIM.

HanpaBbTe 5yd Jiazepa Ha MaTOBYIO CTEKISHHYIO IUTACTHHKY. BBl yBUAHMTE, 4TO
OCBEIIIEHHOE MATHO MEPIIAET, UMEET 3€PHUCTYIO CTPYKTYpY. OOBsACHUTE I3TOT IPPEKT
(JTaancoepr I'.C. «Ontukay, ctp. 109).

CIIMCOK KOHTPOJIBHBIX BOITPOCOB

KOHTPOJIbHBIE BOITPOCBI T10 PA3JIEJTY I "MEXAHUKA"

Yro Takoe MaTepuanbHas Touka? Paauyc-BeKTOp MaTepruanbHONW TOUKHA?

Yemy paBHa MTHOBEHHasi CKOPOCTb MPU MOCTYHATEIbHOM JIBUKEHUU? YCcKopeHue (MpsSMOJIMHEH-
Has U KpUBOJIMHEWHAs TpaeKTopus)?

VYrinoBas CKOPOCTh — MOJyJIb, HAllpaBJIEHUE, EAUHUIIA U3MEPEHUA? YTIIOBOE YCKOPEHHE — MOIYJIb,
HaIpaBJICHUE, €IUHULA U3MEPEHUs?

B uewm 3akmtouaercs 1-ii 3axon HproToHa?

B uem 3akmrouaercs 2-it 3akoH HeroTona?

B uem 3akmtouaercs 3-ii 3akoH HproToHa?

Yo Ha3bIBaIOT UMITYJILCOM CUCTEMBI TOUKN? MOMEHTOM uMItysbca? MOMEHTOM CHUIIbI?
BpamarensHoe IBHKEHHE TBEPAOro Teja. BEKTOp 3JIEMEHTApHOTO YIJIOBOro nepeMenieHus. Bek-
TOP YIJI0BOM CKOPOCTH.

[Tnockoe nBukeHHE aOCOMIOTHO TBEPAOro Teia. Pa3nokeHue MIOCKOro JBM)KEHHUS Ha MOCTYyIa-
TEJIBHOE U BpallaTeabHoe. MTHOBEHHAs OCh BpALICHUSI.

Cdhopmynupyiite onpeneneHue MOHATHA "4uMciIo cTeneHei cBoOojbl". IIpuBennuTe KOHKpETHBIE
MIpUMEpPHI CTeNeHel CBOOOIBI.

Yro Takoe MOMEHT MHEPLIUU CUCTEMBI MATEPHAIIBHBIX TOYEK OTHOCUTENIBHO OCH BpaleHus? Yemy
paBeH MOMEHT MHEPLIUU TBEPJIOTO TeJa OTHOCUTEIHHO OCH BpaIlleHUs?

Yro HazbIBatOT pabOTOI CUIIbI (B TOM YHMCIIE, B 110JI€ IEPEMEHHOM cuitbl) ?

UeMmy paBHa KUHETHUYECKas dSHEprusi MaTepuaibHOW Touku? TBepaoro tena, Bpallarolierocs Bo-
KpyT HEMOJBUXHOU OCH?

Uro Takoe moTeHUManbHas 3Heprus? YeMy paHa moTeHUHMaIbHasl SHEPTUs Teja, MOJHATOrO Hal
noBepxHOCTHIO 3emin? [loTeHnnanpHas 3HEpIrus CKaTol Npy>KUHbI?

Cdopmynupyiite onpezeseHne NOTEHIUAIBHOIO CUJIOBOTO MOJIS U JOKAXKUTE, YTO OJTHOPOJHOE U
CTallMOHAPHOE T0JIE CUJI TSKECTH — MOTEHIIUAJIBHO.

B yewm 3akimrouaercs 3aKOH COXpPAaHEHHsI UMITYJIbCa? YTOYHHUTE MOHATHE “‘U30JIMPOBAHHAs CUCTE-
Mma”. [Ipumepsr?

B gem 3akirouaercs 3aKOH COXpaHEHHs MOMEHTa UMITyJbca? UTo 3HAUUT “U30JIMpOBAaHHASL CUCTE-
Mma”. [Ipumepsr?

B 4em 3akimrouaercs 3aKOH COXPaHEHHsI MEXAHMYECKOW SHepruu? UTo 3HAYUT “U30JIMpOBAHHAS
cucrema’. [Tpumeprr?

3anummTe ypaBHEHNE TAPMOHUYECKOTO KOJIeOaHHsI — B TPUTOHOMETPUUIECKOU KOMILIEKCHOU (hop-
Me. O0bsacHuTe (pusnueckuili cMpica ob6o3HadeHnil. Kak u3 mepuoguuHocTH sin (COS) BBITEKAET
CBSI3b TIEPHOJ1a KOJICOAHUH C IUKINIECKON 9acTOTOM?

UYTo mpoMCXOIUT NP CI0KEHUU COHAIPABICHHBIX FAPMOHMYECKHX KOJIeOaHWH OAMHAKOBOW ya-
ctoThl? Kak 3aBUCHT aMIUIUTY/A pe3yIbTUPYIOLIETr0 KoneOaH!s OT Pa3HOCTH HavyalbHbIX (a3?

UYTo MpOUCXOIUT MPH CIOKEHUH B3aMMHO-TIEPIIECHAUKYISAPHBIX TAPMOHMYECKHX KOJIeOaHUN O/u-
HaKoBOM 4acToThl? Kak 3aBUCUT TpaeKTOpHs MaTepraIbHON TOYKH OT pa3HOCTH HadadbHBIX (ha3?
Yro Takoe rapMOHMYECKHM ociiuusTop? UemMy paBHa SHEPrus FTapMOHMUYECKOTO OCHUILIATOpa?
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Kak u3 2-ro 3akona HproToHa A IpYy>KMHHOTO MasTHHKA C YYE€TOM CUJI TPEHHS BBITEKAET ypaB-
HEHHE 3aTyXaromux konebanuii? Yo Takoe “anepuoanyeckoe ABHKeHue ?

B yem 3akmtouaercs sBrneHue pesoHanca? [lomyunrte BbipakeHUE ISl aMILTUTY/bI BHIHYXKICHHBIX
KoJieOaHuM (BHEIHSS CUjla MEHSETCS IO TapMOHUYECKOMY 3aKOHY).

Uto Ha3bIBaIOT pe30HAHCHOM yacToTOM? Kak moylyduTh BBIpaKEHHE JJI1 PE30HAHCHOM 4acTOTHI U3
(hOpMYyIIBI ISl aMIUTUTY Bl BRIHYKICHHBIX KOJIeOaHmii?

UYro takoe BosHA? YTO HA3bIBAIOT IJIOCKOM BOJIHOM? 3alMIINTE BOJHOBOE YPABHEHHUE U YPAaBHEHHE
IUTOCKOM BOJIHBI (Kak A hepeHnaibHoe ypaBHEHUE U €T0 PEIICHU).

B uem 3akitouaetcs sBieHue uHTtepdepenunu BoiaH? Kak nmpoucxoauT nepepacnpesesieHue 3Hep-
ruu npu uaTepdepennn? Yto Takoe KorepeHTHbIe UCTOUHUKHU? KorepeHTHBIE BOJIHBI?

Kak Bo3HuKaroT crostune BoaHbI? IlomyuuTe BbIpaskeHue Juis ctosuyeil BoiHbl. [louemy crosueit
BOJIHOM HE MEPEHOCUTCS dHEprus?

Uem 0OBSICHSCTCS 3BydaHUE CTPYH M BO3AYIIHBIX CTOJIOOB (CTPYHHBIE M JYXOBBIE MY3BIKAJILHBIC
WHCTPYMEHTHI)?

Kaxk orpannuena 001acTh CIBIIIMMOCTH 3BYKOBBIX BOJIH (10 MHTEHCUBHOCTH U YaCTOTHOMY JIHara-
30HY)?

Kakumu cBolicTBaMU peabHBIX MOJIEKYI IPEHEOpEraroT, GOopMUPYs MOJIEITb HICATHHOTO Ta3a?
Kak cratnueckue 3aKOHBI ONMUCHIBAIOT MOBEIEHUE COBOKYIHOCTH MOJeKyn? B uem 3akimiouaercs
3aKOH pacrpeieieHus] MOJIEKyJI 1Mo ckopocTsiM (Maxkcsemna)? Kak BBITISIAT rpaduku 3TOro pac-
TpeieIeHHs ISl pa3InYHbIX TeMieparyp?

3anummuTe pacnpeneneHue bonbiiMana U MOSCHUTE CMBICH BCeX (PU3MYECKUX BEIIMYUH, BXOSAIIUX
B 9TO BBIpaXKEHHE.

Haiite ompenenenne OpOyHOBCKOTO JBIKeHUS. OOBICHUTE, TIOYEMY OHO HAOJFOAETCS TOJIBKO B
cllydae MajbIX 4yacTHil. MOKHO JI1 OCTaHOBUTH OPOYHOBCKOE JABM)KEHUE YaCTHIL?

Uto takoe umcio creneHer cBoOoanl? B yem 3axmrouaercs Teopema Makcpema-bonsiiMana o
PaBHOMEPHOM paclpeeICHUH YHEPTHH 110 CTETIEHSIM CBOOOAbI?

KOHTPOJIBHBIE BOITPOCHI T1O PA3JIEJIY I
"OJIEKTPUYECTBO 1 MATHETU3M"

B uem 3akmouaercs 3akoH Kynona?
Uro Takoe BEKTOp HAaNpsHKEHHOCTH siekTpuueckoro noisa? Cdhopmynupyiite HTPUHLIMIIBI

CYHEepHo3nun Ajid BEKTOpa E ? Uro Takoe cuiioBast TMHUS BCKTOpPa E?

Kak Beruucnute BekTOop E, co3maHHBId cucTeMOW TouedHBIX 3apaaoB? HempepblBHBIM
pacripeiesieHueM 3apsiaa?

B uem 3akmouaercsa Teopema ['aycca uig Bektopa E B Bakyyme? Jloka3aTeslbCTBO TEOPEMBI?

Kak mpumensiercst teopema ['aycca mist ompeseneHus BekTopa E, co3maHHOro HempepbIBHBIM
pactipefienieHueM 3apsaaoB (OeCKOHEYHO [UIMHHAs HHUTh, OECKOHEYHO OoIbIias 3apshKeHHas
TJIOCKOCTh | JIp.)?

PaGota mosns mo nepeMenieHuIo TOYeYHOro 3apsiaa (' B mojie, CO3JaHHOM TOYEUHBIM 3apsiioM (7

Uto Takoe pazHOCTh MOTeHIMaI0B? CBs3b €€ C BEKTOPOM E 2 Kak BBIYHCIIHTD NOTEHIMAN MO,
CO3JJaHHBIN TUCKPETHBIM paclpeiesieHneM TOYEYHBIX 3apsaaoB? HenpepblBHBIM pacnpeneneHuem
3apsiiom?

Uro Bwl 3Haere 00 53JI€KTpOCTaTUYECKOM Tojie B MpOBOAHUKAX? [e Joxann3oBaHbI
IEKTPUYECKUE 3apsiibl B NpoBoAHUKE? JlOKakWTe, YTO 3apsDKEHHBIM MPOBOJHUK —
HKBUIIOTEHIIMATILHBIA 00BEM.

Yemy paBHO 3JIEKTPUUECKOE 0JIE Y TOBEPXHOCTU NIpoBoAHUKA? Ero HanpasieHue?

Uro Takoe konaeHcatop? EMKOCTh KoHAeHcaropa? Kak BBUMCINTE W Y€MY pPAaBHA E€MKOCTh
IUIOCKOTO, IIMITMHIPUYECKOT0, ChepruecKkoro KoHaeHcaropa?

YeMy paBHa SHEprus 3apsHpKEHHOro KoHAeHcaropa? I['ne jokanu3oBaHa >HEPrust 3apsKeHHOTO
KOHJIeHcaTopa?
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Uto Takoe quAAEKTPUK? DINEKTPUUECKUN TUTIONb, JIICKTPUUECKUA MOMEHT JTUIOJIS?

UTo npoMCXOAUT C DIIEKTPUUECKUM JIUIOJEM B OJHOPOAHOM 3JeKTpudyeckom moje? B
HEOJHOPOIHOM T10JIe?

Yro Takoe BekTOp nossipuzauun? usnexkrpuueckas BOCIPUUMUYUBOCTD?

Uto Takoe BEKTOpP 3JEKTPUYECKOTO CMEIICHHS (MHIYKIIHH) D? UYro Takoe TUDJICKTPUYECKast
MIPOHMIIAEMOCTh U30TPOITHOTO AUAJIEKTPUKA?

Kaxk n3mensiercss eMKOCTh KOHJIEHCATOPA MPH 3al0JHEHUH ero nudiekTpukomM? [louemy?

Uto Takoe cernerosnekTpuk? Iletns rucrepesnca? CerHeTodIEKTPUK KaK 2JIEMEHT aMsITh?
ChopmynupyiiTe 3aKOHBI JJIEKTPOCTATUKH B JUAJICKTpUKE: 3aKkoH KyrnoHa, HampsKEeHHOCTh

JIEKTPUYECKOro IOJIs, PasHOCTh MOTEHIMAIOB, Teopema I'aycca (wis Bekropa D); o6bemHas
IUIOTHOCTb SHEPTUU?

Uro Takoe anexTpuueckuit Tok? Cuia Toka? [InmotHocTs Toka?

Chopmymupyiite 3akoH Oma uisi  OJHOPOJHOM IleMM B  HMHTETpaJbHOM  Qopme, B
g depeHaIbHOR?

Kak comporuBieHue mNpoBOJHMKA 3aBUCUT OT TeMmmeparypbl? B uem 3akmrodaercst siBIEHUE
CBEPXIIPOBOUMOCTHU?

Chopmynupyiite 3aKOH Jxoyns—Jlenua: a) B UHTETPAIbHON dopme;
0) B muddepeHnmansHoin Gopme.

Uro Takoe  INEKTpoABIKYyIIas  cuia?  3anumwure 3akoH  Owma s ydacTka
LIENU C UCTOYHUKOM.

[TonynpoBoHUKH — COOCTBEHHAs M MpPUMECHAs MPOBOAMMOCTH MOJYMPOBOIHUKOB P- U N-TUMA
(aKuenTopsl ¥ IOHOPHI).

B uem 3axmiouaercs 3akoH buo-Capapa-Jlamiaca? Uto Takoe HampsyKEHHOCTh U MHIYKITHS
MarHuTHoro nois? IlpuHuun cyneprno3unuu aJis BEKTOPOB B,H?

Kak BpuncinuTh 1nosie B IEHTPE KPyroBoro BUTKa ¢ TOKOM, UCIOJIb3Ys 3akoH buo-Casapa-Jlamaca
U TIPUHIINII CYNEePIO3ULIN?

B uewm 3akirouaercs TeopeMa o HUPKYJISALUNA BEKTOPA H?

Kak npumensercs Teopema O LHMPKYJISALHMH BEKTOpa H 1ms BeYHCICHHS MOJIS IIPSAMOTO
npoBoaHuKa ¢ TokoM? Iloms monoro m cruomHoro nuiauHzapa crokoMm? Ilonst KoakcHanpHOTO
Kabens?

Kak Bener ce0s1 MpOBOJHUK C TOKOM B MarHUTHOM Mojse (cujia Amrepa); 3apsij, JBIDKYLIHUICS B
MarHuTHoM nodje (cuna Jlopenna)? KoHTyp ¢ TOkOM B MarHUTHOM ToJie?

UYro takoe AMmnep (eaguHHIa CHIIbl Toka)? JlaiiTe mosHOe ompeaesieHue.

B UeM 3aKJIIOYAaeTCs SBJIICGHHE DJJEKTpoMarHuTHOW wuHAykiuu @Dapanes? Yemy paBHa
uHaynuposanHas JJ1C?

B uewm 3axmtouaercst mpasuio Jlenma?

[IpuHIMI neiCTBHUS reHepaTopa NEPEMEHHOT0 TOKa?

B uwem 3aximouaercs sBieHME caMOMHIAYKIMH? YTO Takoe WHAYKTHMBHOCTH? Brrumciaure
MHAYKTUBHOCTB TOpouzaa? /[nuHHoro conenonga?

Uemy paBHaA 3HEPrusi MarHuTHOro nosisi? O0beMHast INTOTHOCTh 3HEPTUH MAarHUTHOTO MO ?

UYro Ha3pIBarOT MarHeTukoM? B deM 3akitouaeTcs nua- U napamarietusm? deppomarsetusm?

Uro Takoe MarHUTHBIM MOMEHT paMKH ¢ ToKoM? YTo Takoe BekTop HamarHmuuBauus ( J )? Uto
TaKO€ MarHuTHast BOCIIPUMMYHUBOCTS ()? UTO Takoe MarHUTHasi MPOHUIIAEMOCTh?

KOHTPOJIBHBIE BOITPOCHBI T10 PA3JAEJTY Il "OIITUKA"

1. 3amumure ypaBHeHHs MakcBemia U OOBSICHUTE WX (U3MYECKYIO CyTh. Kakoit dusmdeckuii
CMBICJI UMCCT 3JICKTPOAUHAMHNYCCKAA MOCTOSIHHAA?
2. KakoBa CTpyKTypa MmIOCKON JIEKTPOMArHUTHON BOJIHBI?
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34.

OHepreTudyeckue U GOTOMETPUIECKHE XaPAKTEPUCTUKH CBETA.

3anummre GopMyIly TOHKOH JIMH3BI. UTo Ha3bIBaeTcst abeppanueit JInH3?

B yem 3akitovaercs siBieHue HHTEPGEPEHIMH BOJIH?

[Tpu Kakux ycrnoBHsx HaOII01aeTCI HHTEP(PEPEHIIHS CBETOBBIX BOJIH?

[Touemy nopsiiok MHTEp(GEpEeHIUH B OIBITE C NapajlIeIbHOM MIACTUHOW HAauOOJIBLIIMHA IpU
HOpMaJbHOM aJCHUU JTy4yel Ha Hee?

3anuumTe CBsI3b MEXKAY ONTHYECKON Pa3sHOCTHIO X0/1a U Pa3HOCThIO (pa3 ABYX Jydeil.

B 1eM cocTouT pasHHIa MEXKAY SBICHUSAMH WHTepepeHn u qudppakuuu? B yem 3akimova-
€TCsl UX €AUHCTBO?

3anumure ¥ 00bsICHUTE PU3MUECKUIT CMbICI AJIs CUH(A3HOCTH KojeOaHWi, yCI0BUE YCUIIEHUS
1 0CJTa0JIeHUs] HHTEHCUBHOCTHU CBETA IPU UHTEPPEPEHIINH.

Kakue ocHOBHbIE METO/IbI CYLIECTBYIOT JUIs OJIYUYEHUS UHTEPPEPEHIIMOHHBIX KAPTUH?

B onbiTe FOHTa mmpuHa Mexay measiMA paBHaA &, JUIMHA BOJIHBI paBHa A. Onpenenuts Makcu-
MaJIBHO BO3MOYKHOE€ YHUCIIO UHTEPPEPEHIIMOHAIBHBIX 10JIOC, €CIIM pa3Mephl SKpaHa HeOrpaHu-
gyeHHsl (& = 1 mm, A. = 5000 A).

B ueMm cocTouT pazHulia MEXAY [10JIOCAMH PABHOI'O HAKJIOHA U paBHOW TonmuHbl? [IpuBenure
IIPUMEPBHI.

Caenaiite BEIBOA (hOPMYIIBI UTsI PEIOMIISIONIETO yTiia Ounpu3Mbl OpeHets.

YTo MOHUMAIOT MO/ MOPSAAKOM UHTEephepeHIIn?

Kak ycrpoen mHoromydeBoit uarepdepomerp @adpu-Ilepo? KakoBel obnactu ero mpuMeHe-
HUs?

B yem 3akimovaercs siBieHue TUGPaKIUU CBETOBBIX BOJIH?

OO0mscHute, B ueM coctout Metoa Ppenesns. UTo Takoe 30HHAs MIIACTUHKA?

Uro HazweiBaroT nudpaknueit @paynrodepa?

KakoBbI crieKTpanbHble XapaKTePUCTUKHN TU(PPAKLIUOHHBIX PEIIETOK?

Hucnepcus ceera. Knaccuueckas Teopus TUCIEPCUU.

UYto Ha3bIBAIOT rPYNIOBON U (a30Boil ckopocTsIMU?

[TpuBenuTe BUABI MONSAPU3AIMHA CBETOBBIX BOJTH. UTO HA3BIBAIOT CTETIEHBIO MOJSAPU3AIIIH?
IMonspu3annonnsle npuboOpsl: npu3Ma HUKomIs, AMXpOU3M.

®opwmyia bprocrepa. [losiHOE BHyTpeHHEE OTpakeHHe. BolOKOHHAsI ONTHKA.
Pacnipoctpanenue ceera B mpoBoAAIuX cpenax. OCHOBBI METAITIOONTHKH.

PacnipocTpaneHue cBeTa B aHM30TPOMHBIX cpefax. TeH30p AUAIEKTPUUECKON TPOHNULIAEMOCTH.
JIBOMHOE JIy4enpeoMIICHHUE.

UckyccrBennas ontudeckas anu3orponusa. Dddext Keppa. Bpamenue miockoctu nomisipusa-
LUN.

Kakoe u3znydyenue Has3piBalOT TemoBbIM? YUTO Takoe aOCOIOTHO uepHOe Teno? MOXKHO Ju
ConHile Ha3BaTh a0COOTHO YEPHBIM TEJIOM?

Jlazepsl. [IpuHiunuanpHas cxema. Y ciIoBHE CTallMOHApHOM reHepanuu. Crnocodbl MOIYISIUU
T00pOTHOCTU. MOJIBI.

l"azoBerit mazep Ha cmecu He-Ne. OObsicHUTEe MEXaHW3M CO3/IaHHs] WHBEPCHOM 3aCEIEHHOCTH
9HEPreTUYECKUX COCTOSIHUM.

B uem 3akmouaercs a¢dext omrepa B ontrke (MpOA0IbHBIN U TIOTIEPEYHBIi)?

IToctynatsr bopa. Tepmsl, cepuanbubie Gopmyinsl. [loctosnnas Punbepra u ee ¢pusnueckuit
cmeicit. [lonsatue o cnune. Henocrtatounocts Teopum bopa. CrekTpsl MIETOYHBIX METAIIOB.
D¢ ekt sxpanupoBanus sapa. CIUTONIHON U JUCKPETHBIN ClIeKTphl. 3aKoH MOo3mH.

3akoHbI TeioBoro usnydenus. ®opmyna Ilnanka.

0) Kputepuu oneHuBanus KOMIeTeHINA

— TIOJIHOTA OTBETOB Ha BOIIPOCHI MPH 3aIuTe Ja00paTOPHBIX PaboT;
— 3HAHHE CXEMBbI SKCIIEPHUMEHTAILHONW YCTAaHOBKM; MPOJEMOHCTPHPOBAHHBIC HABBIKK PaOOTHI
C UCIIOJIb30BABIIUMCS SKCIIEPUMEHTAIBHBIM 000PY10BaHHEM;
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— yYMCHHE MOSICHUTD CBSI3b MEXKIY PA3INYHBIMH (U3NICCKUMHU BETMYMHAMM, CEIaTh aHAIHN3
(bU3UIECKOTO MpoIecca WK SIBJICHUS, ONMUPAsCh HA 3HAHKUS OCHOBHBIX 3aKOHOB 00IIIeH (Pu-
3HKH;

—  CIIOCOOHOCTH KPUTUYECCKH aHAJM3UPOBATh U JIaBaTh OICHKY Pa3yMHOCTH TOJYYEHHOTO pe-
3yJIbTaTa;

— HaJIWYME BCEX HEOOXOJMMBIX pacdeToB U IrpaduKoB B 1a00paTOPHOM KypHAIIE, OTCYTCTBHE
rpyOBIX MOTPEIIHOCTEH MPH U3MEPEHUSIX U pacueTax.

B) Onucanue MKAJIbl OLIEHUBAHUS
OrnenuBanue npoucxoaut mo 10-6amIpHOM mKae:

— COCTaBJICHHE KOHCIIEKTa OMHMCAaHUS JIAOOPAaTOPHON pabOTHI, BHIIOJIHEHHE HEOOXOIUMBIX
M3MEpEHUH MPU YCIOBUHM OTCYTCTBHS HAPYIICHUH TEXHUKH 0€30MaCHOCTH U OepeKHOM 00-
pallleHud ¢ U3MEPUTEIbHBIM 000pYyI0OBaHUEM, BBIMOJIHEHHE BCEX TPEOYEMBIX pacdeToB U
odopmiieHre pe3yabTaToB paboTsl B rpadudeckom Buje: 0-4 6amios,;

— OTBEThI HA OCHOBHBIE BOIIPOCHI MPH 3aluTe JabopatopHoii pabotel: 0-4 6anios;

— OTBETHI HA JIONIOJHUTEIbHBIE Bopockl: -2 Oaa.

6.3 Memoouueckue mamepuajisl, onpeoenarouiue npoyeoypsvl OUeHUBAHUA 3HAHUIL,
YMEHUIl, HAGbIKOG U (UIU) ONbIMA OeAMeTbHOCMU, XapaKmepu3yrujue 3manl
¢opmuposanua komnemenyui

OneHka paboThl CTYAEHTa B TEUEHUE CEMECTPa (TEKYIIUA PEUTHUHT) TPOU3BOAMT-
Csl B COOTBETCTBHUU CO CJIEAYIONICH TaOIHIICH:

Ne | Bup nestenbHOCTH Maxkcumans- | KomnuectBo | CymMMapHbIii
HBII OaJI TEeKYITUN OaJi
1 | JJaboparopHast paboTta 10 5 50
RiTeKyLunﬁ — 50

PaboTta cTyaeHTOB Ha J1a00OPATOPHBIX 3aHATHUSX OIEHUBACTCS CICAYIOIMUM 00pa-
30M:

® COCTaBJICHUE KOHCIIEKTAa OINKCAaHUS JIa0OpaTOpPHOW pabOThI, BBHIMOJIHEHHE HEOO-
XOJIMMBIX W3MEPEHHI TIPH YCIOBUH OTCYTCTBHUS HApPYIICHUN TEXHUKH Oe3orac-
HOCTHU M OepeKHOM OOpallleHuH ¢ U3MEPHUTEIBHBIM 000PYAOBaHHEM, BBHIMOJIHE-
HUE BCEX TpeOyeMbIX pacdyeToB U OPOpMIIEHUE PE3yIbTaTOB pabOThl B rpaduye-
ckoM Buze: 0-4 6anios;

® OTBETHI HA OCHOBHBIEC BOIIPOCHI MIPH 3aITUTE JIabopaTopHOU paboThl: 0-4 6aos;

® OTBETHI Ha IOMOJHUTEIbHBIE BOMIPOCHL: 0-2 Gasra.

[Tpu oTBeTax Ha BOMPOCH OIICHUBACTCS TIOHUMAHKUE (PH3UICCKON CYITHOCTH SIBJIC-
HUM, UCCJICIOBABIINXCS B JAaHHOU JIaDOpaTOpHOU paboTe, yMEHHE CTyACHTa JIaTh Orpe-
JICTICHHS] OCHOBHBIX (DM3MYECKUX BEIMYMH M YCTAHOBUTDH MPUIMHHO-CIICCTBEHHBIC CBSI-
3M MEXIYy HUMH, 3amucaTh MaTeMaTHdecKue (POopMyIHpPOBKH (U3HUYECKUX 3aKOHOB.
OO0s3aTeNbHBIM SBIISICTCS 3HAHKE OCHOBHBIX HAyYHBIX MOHSATHH, OTHOCSIIUXCS K TEME
WCCJICTOBAHMSI.
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7. IlepeyeHb OCHOBHOM U IOMOJHUTEJILHOM y4eOHOM JIUTEPATYPbI, HEOOXOTUMOM

1.

2.

AJIFA OCBOCHUSA JUCIHUIIIINHBI

@) O0CHOGHaA yueOHasn Tumepamypa:

Hetnadh A. A. Kypc ¢usuku [Tekcr]: yueOHoe mocobue / A. A. [etmad, b. M.
ABopckuil. — 7-e uzn., crep. — M.: Akagemus, 2008. — 720 c.

CasenbeB U. B. Kypc oomieit ¢pusuku. B 5-u 1. Tom 1. Mexanuka. 5-¢ uza. [Daek-
tpoHHBIN pecype] / U. B. Casensen. — CII6.: Uzn-Bo «Jlamby, 2011. — 352 c. — Pe-
xuMm gocryna: https://e.lanbook.com/book/704

CasenpeB 1. B. Kypc o6mieit pusuku. B 5-u 1. Tom 2. DnekTpudecTBo U MarHe-
TH3M. 5-¢ m3a. [DnekTponnsiid pecype] / U. B. CasenbeB. — CI10.: U3n-Bo «Jlauby,
2011. — 352 c¢. — Pexxum noctyna: https://e.lanbook.com/book/705

Jlanacoepr I'. C. Onrtuka [Tekcr]: yuebnoe mocodwue / I'. C. JlanacOepr. — 6-¢ uzm.,
ctep. — M. : DUSMATIJINUT, 2010. — 848 c.

I'punkpyr M. C. JlabopaTopHbIii MPakTUKYM 1o ¢u3uke [IiaekTponHslid pecypc] /
M. C. TIpunkpyr. — M.: Jlawp, 2012. — 480 c. — Pexum pocryna:
https://e.lanbook.com/book/3811

0) OononnumenvHan yyeOHan 1umepamypa:

Ousnueckuil npaktukyM no Mexanuke [Tekcr] / coct. T.I1. Kupuenko, C.A. Mapu-
HoBa, A.B. Cununun, P.U. ®ununnos ; Kemeporckuii roc. yH-T, Kadenpa oGmieit
¢usuku. — Kemeposo: Kyszbaccysuznar, 2008. — 155 c.

Buptyanbapiii 1abopaTopHbiii mpakTUKyM "MexaHuka W MOJEKyJsipHas (u3nka'
[OnekTponnsii pecypc] / A.b. T'opmuenko, H.. IlNopauenok, A.B. KocoOyrkui,
I0.1. KozputacoB ; @I'BOY BIIO "KemepoBckuii rocy1apCTBEHHBIM YHUBEPCUTET' .
— DnektpoH. AaH. — Kemeposo : KemI'Y, 2012. — 1 a1. onr. auck (CD-ROM). — Ne
I'P 8 ®I'VII HTL] "Undopmpeructp" 0321201545; cBua. Ne 26312 ot 13.06.2012. —
Pexum noctyna: http://physic.kemsu.ru/pub/library/learn_pos/mechmol/main.html
MonekynspHas (u3MKa: BUPTYyaJIbHBIN J1a0OPATOPHBIA MPAKTUKYM: MYJIbTHMEIHI-
Hble yuyeOHble MaTepualibl [DnekTpoHHblid pecypc] / A. b. I'opauenko, A. B. Koco-
oyuxwuit, KemI'Y. — Dnekrpon. nan. — Kemeposo: KemI'Y, 2013. — 1 ayexTpoH. onT.
muck (CD-R). — Homep roc. peructpanmu B ®I'YIT HTIL «Mubopmpeructp»
0321301673, cBua. Ne 30971 or 17.07.2013. — Pexum pgocryna:
http://physic.kemsu.ru/pub/library/ learn_pos/molec_lab_2013/index.htm
OnexkTpudecTBO U MarHeTusM [Tekcr] : mabopaTopHbIN MPaKTUKYM: [y4e0.-MeTo.
nocobue] / Kemeporckuii roc. yH-T, Kadenpa obmieit ¢pusuku ; coct. H.I'. Topryna-
koB, FO.U. IToawsranos, H.M. Konbacosa, 3.P. Cunuauna. — Omck: CTUBOC, 2011
—132c.

Kepimacos 0. U. OnTuka : pusudeckuii MpakTUKYM : JIEKTPOH. y4eb.-MeTO/I. To-
cobue [Dnektponusiii pecypc] / 0. U. Keizputacos, H. U. IN'opauenok. — Kemepogo :
KemI'V, 2009. — 1 ax1. ont. muck (CD-ROM). — Homep I'P B ®I'VIT HTL] "Un-
dbopmpeructp” 0320901323; cBua. Ne 16686 ot 29.07.2009. — Pexxum pocrtyma:
http://physic.kemsu.ru/pub/library/learn_pos/optics/index.htm

I'pabosckuit, P. 1. Kypc dusuxu [Tekct] : yueb. mocobue / P. U. I'paGoBckuid,
2007. - 607 c.
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7. ®pum C.3. Kypc o6mieit ¢puzuku. B 3-x T1. T.1. ®usnueckne 0CHOBHl MEXaHUKH.
Monekynspuas pusuka. Konebanus u Bonubl. 13-e uza. / C.O. @pum, A.B. Tumo-
peBa. — CII6.: M3a-Bo «Jlame», 2008. — 480 c. — Pexum pgocryna:
https://e.lanbook.com/book/416

8. ®pum C.2. Kypc obmieit puzuku. B 3-x 1. T.2. Dnexkrpudeckue u 31eKTpoMartie-
Thueckue sBiaeHusd. 12-e uzn. / C.O. ®pum, A.B. TumopeBa. — CII6.: U3n-Bo
«Jlanby, 2008. — 528 ¢. — Pexxum gocryma: https://e.lanbook.com/book/418

9. ®pum C.D. Kypc obmeit ¢puzuku. B 3-x t1. T.3. Ontuka. AtomHas ¢usuka. 10-e
m3n. / C.3. @pum, A.B. Tumopesa. — CII6.: U3a-Bo «Jlauby, 2008. — 656 c. — Pe-
xuM gocryna: https://e.lanbook.com/book/419

10. Anprmrynep O.I'., I'opauenox H.M OcHOBBI 31€KTpOCTaTUKH. YUeOHbBIE AIEKTPOH-
ueie m3aaaus Kemry, Kemeporo 2011, ®I'VIT HTL "Uudopmpeructp", cBUaETETH-
ctBO Ne22132, No roc. peructpanuu 0321101060 (MyabTUMEAUNHBIN 3JIEKTPOHHBIM
y4e0HO-METOIUYECKUN KOMILJIEKC, 208 MO).
http://physic.kemsu.ru/pub/library/learn_pos/UMK _Electrostat/index.htm

11. 3aiigens A. H. Ommbku u3MepeHuit GU3NIecKuX BeMYUH [ DIEKTPOHHBIN pecypc]:
yueOHoe nocobue. 3-e u3z., crep. / A. H. 3aiinens. — CII6.: U3n-Bo «Jlanby, 2009. —
112 c. — Pexxum noctyma: https://e.lanbook.com/book/146

8. Ilepeyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
"UHTepHeT'", HEOOXOAUMBIX JIsl OCBOCHHS JUCHUIJINHBI

1. EcTecTBeHHO-HAY4YHBII 00pa3oBaTeNIbHBIN TOpTal ((pU3KKa, XUMHUSI, OMOJIOTHS, Ma-
TeMaTuka) [DNIeKTpoHHBIN pecypc] /Mun-Bo oOpaszoBan. PD. — DnexkTpoH. gad. — M. ;
CII6., 2002. — Pexxum moctyma : http://www.en.edu.ru/ (pazaen ®usuka:
http://www.en.edu.ru/catalogue/306).

9. MeToanueckue yKazaHus JJIs 00y4aIOIMXCs 110 OCBOCHUIO U CIUTIIUHBI

no no02omoeke K 1abopamopuvim padomam (npaxmukKymy)

N3yuenne kaxmoro paszznena  (QU3MKM  CONPOBOXKAAETCS  BBINOJHEHUEM
71a00paToOpHOTO NPaKTHUKyMa. JlabopaTopHbie 3aHATHUS OpOBOJATCA B
CHeuaIn3upOBaHHBIX JTJabopaTtopusx kadenpsl 001en pU3nKu.

IIpaBuia noBeneHus u padorTel B 1adopaTopusix Kageapsl o0umen GU3NKU
e [lpexne yeM HavaTh 3aHATUM B JAaHHOW JaOOPATOPUU CTYJIEHT 3HAKOMHTCS C
MpaBUJIaMU TEXHUKH O€30MaCHOCTH, O YEM PACTIUCHIBAETCS B JKypHAJIE.

e B nmaGoparopusix kadeapsl 3ampeniaeTcsi HAXOAUTHCS B BEPXHEH 01Xk /Ie.

e Ha paGouem cToJie TOKHO HAXOUTHCS TOJIBKO HEOOXOUMOE 000py/10BaHHE U
npuOopsl JUIsl 3aluceld W pacyeToB. 3ampellaercs KiIacThb Ha pabouuid CTo
CYMKH, MaKEeThl, AKX U BOOOIIIE TOCTOPOHHHUE MPEMETHI.

e CTyIeHT MPUCTYNMAaeT K BBINOJIHEHHUIO Ja0OpaTOpHON padOThl TOJBKO MOCHE
03HAKOMJICHUS C OMIICAHNEM PaOOThI M TOATOTOBKH K HEH.
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e 3ampemiaerca BKJIIOYATh Kakue JMOO0 mpuOoOpsl WM cxeMbl  0e3
peIBapUTEIbHON MPOBEPKU UX MPEnoAaBaTeIeM WK JaOOpPaHTOM.

o [locne okoHuaHus paOOTBI CTYAEHT AODKEH CAATh Ja0OpaHTy BbIJAHHBIE
MPUHAJJISKHOCTH, TPUBECTH B MOPAIOK pabodyee MECTO, MOIyYUTh OTMETKY B
KypHaje O BBIIOJHEHUH padOThl, MNPEABSIBUB MJIs 3TOrO IOJIYYEHHBIE
pe3yJbTaThl MPENOAABATEIIO.

PeKOMeHIlaIII/Il/I IO MOoArOoTOBKE K BBINNOJIHCHHUIO paﬁoTbI
He HaumHaliTe BBLINIOJIHEHHUE OIIbITA MOKA HE YSACHUTC ce0e IOJHOCTBIO €T0 ociib,
MCTOO WU HEC COCTABUTC IINIaH IMPOBCIACHHUA OIIbITA. Tak kak BpCMs IIPOBCACHUA OIIbITA
OI'PaHUYICHO y‘{e6HBIMI/I qacaMH, OTBCACHHBIMH Ha HCIO, TO BCHO IIOATOTOBKY
H€O6XOI[I/IMO IMIPOBCCTU CaMOCTOATCIIBHO 10 3aHSTHUI.

I[.]'Iﬂ MOATOTOBKH K OIIBITY:

1. IIpouture pykoBOACTBO K pabore. BpisicHMTE B mpolecce YTEHMs, a B Clydae
HEOOXOJMMOCTH — Ha KOHCYJbTAllMM C NpenojaBaTesieM, Kakue (U3NYECKue
3aKOHBI MCHOJIB3YIOTCS MPU PEUICHUH 33/a4d M Kakuhe 3aKOHOMEPHOCTH JIeKaT B
OCHOBE pacueTHbIX (opmys. O3HAKOMBTECH CO CIHCKOM pPEKOMEHJIOBaHHOMN
JUTEPATYPBI.

2. CaMOCTOSITENTPHO WM C TOMOIIBI0 Y4e€OHBIX NOCOOMI BBIBEIUTE (POPMYJIBL,
KOTOpBIE UCIIOJIB3YIOTCS B paboTe.

3. Eme pa3 mpouTtHuTe pyKOBOJCTBO, HO TENEPh B 1a0OpaTOpUH, UMEs Mepe Iia3zamMmu
YCTaHOBKY JUIsl TipoBefieHus onbita. [Ipu aToM ysicHute cede, Kak B 0COOCHHOCTSX
KOHCTPYKLUU YCTAaHOBKH O0O€CIIEYMBAETCS BBINOJHEHUE YCIOBUH, B KOTOPBIX
CIIPaBEAJIMBBI 3aKOHBI ¥ (POPMYJIbI, UCIIOJIb3yEMbIE B 3a/1a4€.

4. PaszOeputech B NpUHUUIAX PabOThl U3MEPUTEITBHBIX MNPUOOPOB, C KOTOPHIMU
HMMEETE JIEJIO B MEPBBIN pa3.

5. Paz0eputech B TpeOOBaHUAX, KOTOPbIE HAJIO MPEIBIBUTh K HACTPOHKE TPHUOOPOB
Y YCTaHOBKE B LIEJIOM, YTOOBI 00ECHIEYUTh HAWITYUILINE PE3YJIBTATHI ONbITA.

KaxnapiM cTyaeHTOM J0/DKHA OBITH 3aBe/ieHa CHeluaibHas TeTpaab s
BBITIOJTHEHHUS JTA0OPATOPHBIX PabOT, B KOTOPYIO MPU MOJATOTOBKE 3aHOCITCS KpaTKUE
CBEJICHUSA W3 TEOPHUH, CXEMA OIbITa U T.J., & B JAJbHEUIIIEM MOJIYYEHHBIE PE3yIbTATHI
U3MEPEeHU, WX O00paboTKa ¥ KOHEYHBIA pe3ynbTaT. Jlis 3amucu  pe3ysbTaToB
M3MEPEHUS JOJDKHBI OBITh 3apaHee MOJATOTOBJICHBI TAOJHUIIbI, BKIIOYAIONINE KaK CaMU
W3MEPEHMUS, TAK U UX TTOTPEIIHOCTH.

K crnenyromeMy 3aHSITHIO CTYACHT TOTOBUT OYEpPEIHYIO PaObOTy W MPEIbSABISET
oT4eT O paboTe, BBIMOJHEHHOW HaA TMpEABIAYIIeM 3aHsITHH. Pabora cumTaercs
OKOHYATEJBHO CHAaHHOM Mocie 3amuThl oT4eTa. CTyIEeHT, HE OTYMTABIIMNCA 3a 3 U
OoJsiee pabOT, CUMTACTCS 3aJ0KHUKOM M K BBIMOJHEHHUIO TMOCIEAYIOIIUX paboT He
nonyckaercsi. CTyAeHT J0JKEeH 0()OPMUTH OTYET IO MpuiaraeMout popme:

Cxema oT4eTa 1O BBHINOJHEHHOM J1a00paTOPHOIl padoTe
1. Ha3BaHue paGoThI.
2. Llenb paboThl, 000pYAOBAHUE.
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Kpatkue cBeieHUS U3 TEOPUH, CXeMa YCTAHOBKH M OCHOBHBIC paboune GopMyIIbL.
Xon paboThI.
Pe3ynbpTaThl H3MEpEHUH, MpECTaBICHHBIC B BUIC Ta0IUI] M Tpad)uKOB.
PacueT nckoMol BEITMYMHEI U €€ 3HaUYE€HUE.
PacueT ommOku u3mMepeHus.
OKOHUATENbHBIM pe3yJbTaT, IOJYYCHHBIM IOCIe OKPYIJICHHS, C YKa3aHUEM
aOCOJIIOTHON M OTHOCUTEIHHOU OMIMOOK U3MEPCHHSI.
9. BeIBOABI, 3aKITIIOUCHHE O JOCTHMKEHUU IIENIM, MMOCTABICHHON MaHHOW paboToi, ¢
aHAJIM30M TIOJTyYCHHOTO PE3yybTaTa.

Ecnm pesymbrar HE corjacyercs ¢ TaOJIMYHBIM 3HAYCHHEM, TO HEOOXOIUMO
OOBSCHUTH MPUINHBI PACXOKICHUH.

[Ipu mpomycke 3aHsATUS AaHHAs jabopaTopHas paboTa BBITOTHICTCS B Yachl
CaMOTIOJITOTOBKH K CIIEAYIOIIEMY 3aHATHIO. B 3TOM citydae mabopaHT JeinaeT OTMETKY B
TEeTpajy CTyJACHTa C 00s3aTeIbHBIM yKa3aHueM (DaMUINHU CTYJICHTa, Ha3BaHHS paOOoThI,
JIaThl €€ BBIIIOJTHECHUS Y CTABUT CBOIO MOIITHCK.

N kW

no opanuslauuu CAMOCHOAMENbHOU paﬁombt

PaGoueii mporpammoil nucuuriuHbel «JlabopaTopHbiii (Qu3nyYecKuil MPaKTUKYM»
MpEeayCMOTpPEHa CaMOCTosiITeNIbHast paboTta cryaeHToB. CamoctosArenbHas pabdora
MPEJINOJIaracT: U3y4eHUue CTYJICHTAMH PEKOMEHIOBAHHOM JIUTEPATYPhl U YCBOCHUE HE-
00XOMMOT0 TEOPETHUUYECKOI0 MaTepuasa, MoJroToBKy K jlabopaTopHbIM paboTam, 3a-
MOJTHEHUE JJa0OpaTOPHOTO KypHaJia (BBIMIOJIHEHUE PACYETOB, MOJATOTOBKA TAOJUII, Tpa-
¢ukoB), padboty ¢ IHTepHET-UCTOUHUKAMU.

[InaHupoBaHNE BPEMEHU Ha CAMOCTOSATENIBHYIO padoTy, HEOOXOJMMOro Ha U3Y-
YEHHE HACTOSIIECH MUCHUIUIMHBI, CTYAECHTAM JIy4ll€ BCETO OCYUIECTBISITH HA BECH CE-
MECTp, MPEAYCMATPUBAS TIPH 3TOM PETYIAPHOE MOBTOPECHHUE MPONUICHHOIO MaTepuara.
ITo kaxxmoit U3 TeM Il CaMOCTOSITEIILHOTO M3YYCHUs, TIPUBEJASCHHBIX B pabouei mpo-
rpaMme, ClIeyeT cHadaja MPOYMUTaTh PEKOMEHIOBAHHYIO JTUTEPATYpy W, MPU HEOOXO-
JVMMOCTH, COCTaBUTh KPATKUM KOHCIEKT OCHOBHBIX MOJIO)KEHUN, TEPMUHOB, CBEICHUN,
TpeOYIOIMUX 3aNOMUHAHUS U SIBIISIOIIUXCS OCHOBOIOJIATAIOMMMU B 9TOM Teme. Jlms
paclIMpeHns 3HaHUW N0 TUCHUIUIMHE PEKOMEHIYETCSl UCIIOIb30BaTh MaTEpUaibl caiTa
KeMmI'V http://physic.kemsu.ru u oOy4aroiye nmporpaMmbl, MPEIIOKEHHBIX PEIo/1aBa-
TEJIEM.

10. IlepevyeHb MH(POPMANUOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX IIPH OCYIIIeCTBJIe-
HUM 00Pa30BaTEILHOIO MPoLEcca Mo AUCHUIINHE

YacTh 3aHATHI MPOBOAMTCS C UCIOIB30BAHUEM BUPTYATbHBIX JaOOPaTOPHBIX pa-
00T (KOMITBIOTEPHBIM NMPAaKTUKYM), pa3paboTaHHbIX Ha si3bike ActionScript 3.0. Ha na-
O0paTOPHBIX 3aHATHIX MCIIOJIB3YETCS PEIIEHHE BApHATHBHBIX 334 MaJIBIMH TPYIIIaMK
C BO3MOKHOCTBIO ITPHMEHEHHS HH()OPMAI[HOHHO-TIOUCKOBBIX CHCTEM.
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11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOTUMOI 11

oCylecTBJIeHHs 00Pa30BaTeJbHOI0 Mpolecca Mo JMCUUILINHE

No Ha3zBanue IlepeyeHb OCHOBHOTO HCTIIOJIB3YEMOTO
ayn., ayauToOpuH, Jia- o0opyaoBaHUS
1a0. ooparopuu
2204 | YueGHnas sabopa- «IIpakTHKyM 110 H3MepPeHN 0 PU3UYECKUX BeTHUHH»

topusa  “MexaHu-

2

Ka

1. YeranoBka «PMC «MeToabl u3MepeHusi JHMHEHHbIX
BeJIMYMH» JUISI U3YyYEHUs CPEICTB U CHOCOOOB M3MEPEHUs JH-
HEHHBIX BEJIMYMH, UCIIOJIb3YS CTaHAAPTHBIE U3MEPUTEIIbHBIE IIPU-
O0pbl, BKJIIOYAaeT B ce0s: M3MEpHUTEIbHas IUIMTa CO CTOMKOM;
YCTPOHCTBO 0a3upoBaHHS H3MEPSEMBIX O0PA3LIOB; W3MEPHUTEIb-
Hbl€ HHCTPYMEHTHI U yCTPOMCTBA; HAOOP U3MEpsSIeMbIX 00pa3LIoB.

2. YcranoBka «PMC «Meroabsl u3mMepeHusi Temimepa-
TYPbD» JJIi O3HAKOMJIEHUS C PA3JIMYHBIMM TUIAMU JATYUKOB U
npuOOpOB, MpeIHA3HAUYEHHBIX IS W3MEPEHUS TEeMIIepaTypHl,
U3YyYEHUs] METOZ0B U3MEPEHUsI TEMIIEPATYPhI U OIIpeJIeIEHUE T10-
IPEUIHOCTH Pe3yJIbTaTOB U3MEPEHUH, BKIIOYAET B ce0si: Harpena-
TeJIbHAs Kamepa C 3aJaTYMKOM TeMIepaTypbl (MakcHMallbHas
temneparypa HarpeBa 120C); MaHOMeTpHUYECKHi, OnMeTaunye-
CKUI M >KUAKOCTHBI TEPMOMETPHI (IMOIPEIIHOCTh H3MEPEHUs
TeMIeparypsl He 6osee 4%); TEPMOMETP CONPOTUBJICHHS M JIHJIa-
TOMETPUYECKUH TEPMOJIATUUK, MYJIbTUMETP.

3. YcranoBka «PMC «Metoabl u3MepeHusi 3JIeKTPH-
YeCKHUX BeJIMYHH» JUI1 U3YUYEHUS CPEJCTB U METOJI0B U3MEPEHUS
IEKTPUUECKUX BEIUYMH (CONMPOTHBIICHUS, HAMPSKEHUS, CHIIbI
TOKa), BKJIOYaeT B ce0si: Ja0OpaTOpHBINM CTEHJ C JUANa30HOM
(opMHUpPOBaHUS HIIEKTPUUYECKUX BEJIMYMH: CONPOTHUBIEHHH, KOM
ot 0.15 no 200; nanpsioxenuit, B ot 0.25 no 24, cuiibl Toka, MA OT
0.6 no 46).

4. YeranoBka «PMC «Metoabl u3MepeHHUs 1aBJICHHUS
JUISL U3yYEHUsSl CPENCTB M METOJOB U3MEPEHMs HABJICHUN CTpe-
JIOYHBIMM MaHOMETpPaMH Pa3JIUYHbIX TUIIOB, OILIEHKH IMOIPEIIHO-
CTH pPEe3yJIbTaTOB M3MEpPEHHi, BKIIOYaeT B ce0s: KOMIUIEKT AaT-
YUKOB JJaBJICHUM C NCTOUHMKOM MHUTAHUS; CTPEIOYHbIE MAHOMET-
PBI; PECUBED; MYJIBTUMETD; 3a1aTYUK AABJICHUS BO3yXa.

5. YeranoBka «PMC «MeToabl M3MEpPEHUS] YaCTOThD»
JUISL U3MEPEHNUS 3alaHHOM YacCTOTHI JIEKTPUUECKUX U ONTUUECKUX
CUTHAJIOB Pa3IMYHBIMU METOJAaMH, OLIEHKH IOTrPEHIHOCTH pe-
3yJIbTaTOB M3MEPEHUH, BKJIIOYAeT B ceOs: IJIEKTPOJBUTATENb MO-
CTOSSHHOTO TOKa C JUCKOM CUWTBHIBaHMSI ONTHUYECKOrO CUTHAalIa
(reHepaToOp YacTOTHI) C PETYIATOPOM CKOPOCTH BPAILEHHS; OITO-
napa; AJIEKTPOHHBIA YaCTOTOMETP € IU(POBBIM JHCIIIeeM (Iua-
na3oH u3MeHseMbIx yactoT ot 0.15 mo 10I'm); crpobockom; IBY-
Jy4eBOU ocrusuiorpad.

Taxomerp snekrponnsiidi TOMII-4. Taxomerp MO-30.
Ocnumnorpadel.  PaspeiBHass mammHa. YTIOMEpP ONTHYECKHUH.
Crpobockonn CHI-2. MastHuk KpyTuiabHbIH. MastHuku OII-
101A, ®II-104A. Mastauk OO6epbeka. CexyHaomepsnl. ['eHepa-
topel ['3-18, '3-34. YcraHoBKa A U3y4YeHHs TPELIECCUU THPO-
CKOIIa CO BCTPOCHHBIM CEKYHAOMEPOM. Y CTaHOBKA AJIsl U3YYEHUs!
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AIUTUIICOMIa UHEPIIMH TBEPIBIX TEN CO BCTPOCHHBIM CEKYHIOME-
pom.

2213

VYyebnas mabopa-
topusa  “Moneky-
nsipHast puzuKa’.

Ocnumnorpag C1-72. 3BykoBoii reHeparop [-3-102. Mukpo-
manometrp JITA-4,5. Mukpockon MBC-9. Hacoc BakyyMHBIH.
Mameputens Y3UC-76. Hacoc BakyyMmHBIH ¢ 251/1B. BombT™erp
B7-26. Tepmocrar U-4. Yaprpatepmocrar YTVY. Yibrparepmo-
crat UTU-4/84. Ocumnnorpad. Cexkynmomep aektponnbiii COLI.
Bonstmerp B7-26. I'eneparop curnanoB. Bonbtmerp B7-21A.
YcraHoBka i onpezeneHus K03 UIMeHTa BA3KOCTH BO3IyXa
OIITI1-1, YcranoBka [Jist HCCIEAOBAHUS TEIJIOEMKOCTH TBEPIOTO
tena OIIT1-8, YcranoBka ajisi onpeneneHus U3BMEHEHHUsI SHTPO-
nuu OIITI-11, YcranoBka juist onpeneieHns yHUBEpPCAIbHOU Ta-
30Bo# nocrostuaon OIIT1-12

2217

Vyebnas mabopa-
Topusi  “ONEKTpuU-
YEeCTBO M MarHe-
TH3M .

TunoBoli KOMIUIEKT OOOpyIOBaHUS [UIsl Jaboparopuu
“OnexTpuuecTBO U MarHeTH3M” (¢ 6 ocumiuiorpadamu, 6 3ByKO-
BbIMH TeHepatopamu): PIID 02 -20, marazun emkocteit (ME),
MarazuH comnpotuBieHuii (MC), HUCTOYHUK TUTaHHS, CTOMKA,
3UIL.

Uctounuku nmutanus YUII-2, b5-48, B5-50. Beimpsmurenu
BY-110124b; TB-2. Ocummiorpadpsr C1-72, EO-174A, C!-101,
C1-112, C1-81, EO-213. Crenn ®J1 701. BoasT™merpsr B7-26,
B7-36, B3-38A, BY —15, B7-21A, B7-16A. Cra6unmu3zarops! I1-
3612. Muxkpoamnepmerpbl @-195. Dnekrpomaruutel OM-1. Om-
Metpbl M-218. U3mepurenun E7-11, @ 4103, @ 4372, E7-13. Ma-
razunbl P-567. Moct P-316. I'enepatop umnynbcoB ['5-66. Ilpu-
6op nuranus “Arat”’. [lorenunomerpsl. Marasun emxoctu P 50-
25.

2211

VYuebnast mabopa-
Topus «OnTHUKa

1. Komniekr 1adopatopHoro o6opynoBanusi «Padouee
mecto cryaeHTa (PMC) «M3mepeHne CieKTPOB NOIJIOIICHUSI
U TPOIYCKAHUSA» JIJIS1 U3MEPEHHUS CIIEKTPOB MPOMYCKAaHUS U T0-
TJIOIEHHS] LBETHBIX CBETO(PUIBTPOB M CHEKTPOB IPOIYyCKAHUS
BOJHBIX PacTBOPOB, BKJIIOYAET B ce0s: MOHOXpOMAaTOp C CUCTe-
Moii (otopeructpauuu (auanazod JuiH BoaH 380-700 HM); cBe-
Toauno 1 Oenoro nBera (quana3oH qiuH BoJH 370-800 HM); 11BET-
Hble CTaHJApTHbIE CBETOQWIBTPHI (4 IUT.); KIOBETa C BOJHBIM
pacTBOpPOM.

2. Kommekt nadoparopHoro o6opyaoBanusi «PMC
«M3yyenue nudpakuum cBera) JUisl ONpeaeIeHNs epuoaa u-
(bpaKkIMOHHOH perieTky (MCTOUYHUK CBETa - pTyTHas Jlamna) u 00-
JIACTH MPOIYCKaHUS CBETO(UIBTPOB (MCTOUHUK CBETA - TaJlOreH-
Has Jlamna), BKIIIOYaeT B ce0sl: Be ONTUYECKHE CKaMbU JUIMHOU
450 MM; TaloreHoBas Jamna B KOpIryce, pTyTHasl JJamna B KOpITy-
ce ¢ eIMHBIM OJIOKOM MUTaHUs; KOHTEHHEp CO CBETO(QMIbTPAMHU,
nBe TU(paKIMOHHbBIE PEIIeTKH; IBa SKpaHa-TMHEUKH; Habop cTa-
[IMOHAPHBIX U MMOJIBUXHBIX PEUTEPOB (4 mT.).

3. Kommekr jaadoparopHoro odopynoBanusi «PMC
«H3y4enne nHTepdepeHNH CBeTa» 1JIs ONPENEICHHs paanyca
KPUBU3HBI JIMH3BI C TOMOIIBIO KoJiell HploToHa B a3epHOM U3Iy-
YEeHHH, BKIIIOYAET B ceOsl: onTHUecKas ckaMbs minHoH 1000 mwM;
MOJTYITPOBOTHUKOBBIM Jlazep (mmHaA BOJHBI 650 HM, auamna3zoH
MOIIHOCTH OT 1 10 5 MBT) ¢ KOTUPOBOYHBIM MOJyJIEM U UCTOY-
HUKOM IUTaHUS; UHTEPHEPEHIIMOHHBIN 3JIEMEHT B OIIPABE; IKPAH;
Habop U3 4 pelTEepOB U IOCTUPYEMBIX AeprKaTeleH.
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4. KommjekT JgadopaTtopHoro obopynoBanusi «PMC
«/3yyeHne moJipU3alMU CBETAa» IS OINPEACIICHUS CTEIEHU
MOJIAPU3ALMU B 3aBUCUMOCTH OT YIJia MMaJIeHUsl CBeTa Ha JUAJICK-
TPUK B OTPAXEHHOM U IPOXOJSAIIEM CBETE€ M M3YYEHHUs 3aKOHA
Mamroca, BKIOYaeT B ceOs: omTHYecKas ckaMmbsa IiauHOM 1000
MM; raJIOr€HOBAas JlaMIla B KOpIyce ¢ OJOKOM IUTaHUs; U3MEpU-
TeJIb MHTEHCUBHOCTH; MOJSPHU3ALUOHHBIN (UIBTP; Bpaliareib-
HBIA CTOJNHK C (DOTORIEMEHTOM; KOMIUIEKT CTEKJISIHHBIX IUIACTHH
B KOHTEUHEpE.

Bempsamurenn BY-110. [ongapumerp kpyrosoit CM-3. UH-
tephepomerp UTP-1. Ocerutens OU-12. Monoxpomatop YM-
2. YHuBepcaibHblil ucTouHuk nutanus YUII-2. @oromerp M-
58. Jlazep JII'-75. T'onumometp I'-5. Pedpakromerp MPD-454,
Ckambs ontuueckasi. [ITupometp ontuueckuit JIOI-72.

12. Unble cBeieHnst ¥ (MJIM) MaTePUAJIbI

12.1. Ilepeuens obpazoeamenbHbix MexHOI02UI, UCHOTIbIYEMBIX HPU OCYUiECHI8TIe-
HUu 00pa3o08amenbHO20 NPOUeCcca no OUCUUNTIUHE

Kypc mocTpoen Ha MpUHIIKAIIAX CHCTEMHOTO MOAX0a K OTOOpY IIPOrpaMMHOTO Ma-
Tepuaia U ONPEJEICHUIO TOCIE0BATEIBHOCTH €T0 U3YUYECHHS CTYACHTaMU, YTO Mpeay-
CMaTpHUBaEeT riIyOOKOe M3yUYEeHHE IMPEAMETOB 3a CUET OOBEIUHEHMs 3aHSATUN B OJIOKH,
T.€. pean3yeTcsl TEXHOJOTHUSI KOHIICHTPUPOBAHHOTO O0OyUEHHUSI.

Ha 3ansTusix ¢puznyueckoro nmpakTHKyma JJis CTYACHTOB COCTaBIISI€TCS WHIUBHUIY-
ANBHBINA TPaUK BBHITIOJHEHUS TA0OPATOPHBIX PadoOT.

B uucio ucnonp3yemMbix 00pa3oBaTebHBIX TEXHOJIOTHIA BXOISAT:

— TEXHOJIOTHsI aKTUBHOTO (KOHTEKCTHOTO) OOyUEHHS,
— CeMUHap-IUCKYCCHUS.

12.2. Ocobennocmu peanuzayuu OUCYUNIUHBL 01 UHBATUOO08 U JIUY C OZPAHUYEH-
HbIMU 603MONCHOCHIAMU 300D08bA

st ctynentoB ¢ OB3 no ciyxy npexycMaTpUBaeTCsl IPUMEHEHNE CYypAOTEXHUYE-
CKHMX CPEJICTB, TAKMX KaK TEXHUKA JUISl YCUJICHUS 3BYKa, BUJCOTEXHUKA, MYJIbTUMEIA M-
Has TEXHUKA U JPYTUX CPEACTB Nepeaadyd MHPOPMalUU B JOCTYIHBIX (GopMax IS JIUIY
C HapYyLICHUSMH CIIyXa.

Hns crynentoB ¢ OB3 1o 3peHuio npeaycMaTpuBaeTCsl MPUMEHEHNE TEXHUYECKUX
CPEIICTB YCUJICHUSI OCTATOYHOTO 3PCHHUS, B TOM YHCIIE CIIEIUaIbHBIE BO3MOKHOCTH OTIe-
PAIMOHHBIX CHCTEM (DJICKTPOHHBIE JIYIIbI, BUICOYBEIHMUUTEIHN ), BO3MOKHOCTh MacCIIITa-
OMpoBaHUS TEKCTa W JAPYTHe CPEACTBa repeaadyn MHGOpMaIK B JOCTYIMHBIX (Gopmax
JUTSI JTATT C HAPYIIICHUSMHA 3PCHHUS.

JInst CTyA€HTOB ¢ HapyUIEHUSIMU OMOPHO-IBUTATEIbHON (PYHKIMU MperycMaTpH-
BAE€TCSl NPUMEHEHHE KOMIIBIOTEPHOM TEXHUKH C COOTBETCTBYIOIIMM IPOTrPaMMHBIM
o0OecnieueHreM (BUPTyajbHBbIE J1a00OpaTOPHBIE MPAKTHUKYMbI, MYJIbTUMEIUIHBIE Y4eO-
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HbI€ KOMIUIEKCHI, TECTBI JIJIi CAMOIPOBEPKH M KOHTPOJISA), & TaKKe CHElUaIbHbIE BO3-
MO>KHOCTH OIEPAIMOHHBIX CUCTEM, TaKUE€ KaK dKpaHHas KJlaBHaTypa, U ajJbTepHATHB-
HbIE YCTPOKCTBA BBO/Ia HH(POPMAILIUH.

CocraBuresm nmporpammabl: joi. O.I'. Anptmrysep, nou. A.B. KocoOymkuii.
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