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Kpanmudukanus HHKeHep-Cy10BOANTeb
Dopma o0yaeHHs 3a04yHas
OO6m1ast TpyaA0EMKOCTh 7 3ET
YacoB o yaeOHOMY ITaHy 252 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 9K3aMeH 2
ayIUTOPHBIE 3aHATHUS 28
caMmocTosTeNbHast pabora 202
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 14 (14 |14 |14
JlabopaTopHbie 14 |14 |14 |14
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 28 |28 |28 [28
KonraktHas pabora |32 |32 (32 |32
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Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 252 (252|252 | 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

I'eorpadus cygoxonacTaa

2.12

MaTCpI/IaJ'IOBe]ICHI/IC. TexHoMOTHSA KOHCTPYKITMOHHBIX MaTCpHUaJIOB

2.13

HauepTrarensHast reoMeTpus 1 HHXeHepHas Tpaduka

2.14

Xumus

2.2

JMCUMIVIMHBI U IPAKTUKH, 1151 KOTOPHIX 0CBOEHHE JAHHOI JHCIHMIIMHBI (MOAY/I51) HEOOX0AUMO KaK
NpealecTBYyIomee:

221

rPIZ[pOMeTCOpOJ'IOFI/I‘IeCKOC obecrnieueHUe CYAOBOXICHUA

222

MareMaTH4eCcKie OCHOBBI CYAOBOXIACHUA

223

OOmast >JIEKTPOTEXHUKA U DIIEKTPOHHKA

3. KOMIIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-2: Cnocoden MNPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmemmceﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJILHOi;I ACATCJIbHOCTH

OIIK-2.1

: [Ipumensier GyHIaMeHTaIbHBIE MATEMATHYECKIE, €CTECTBEHHOHAYYHBIE U OOICHH)KCHEPHBIE 3HAHUS B
poQeCcCHOHATBHON JeITENbHOCTH

| OIIK-3: Cnocoden MPOBO/IUTH U3MEPEHUSA U HaﬁJ’ll()IleHPlﬂ, OﬁpﬁﬁﬁTblBaTb U NMPEeACTABJATH JKCIICPUMEHTAJIbHBIC TaHHbIE

OIIK-3.1

: Mcrionmp3yeT OCHOBHBIE METOIBI U CPEJCTBA MPOBEACHHS AKCIIEPUMEHTAIBHBIX UCCIICIOBAHNH, CHCTEMBI CTaHIapTH3AINN
u cepTaduKanuu

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEeH

3.1 |3HaThb:
3.1.1| - ¢pusuveckne OCHOBBI MEXaHUKH;
3.1.2 | - ocHOBHBIE MOHATHSI, 3aKOHBI H MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHETU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOH
(bU3UKH, MONICKYISIPHOH (DU3UKK U TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOM (HU3UKH;
3.1.3 |- METOABI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIICAOBAHUS B (PH3HKE.
3.2 | YmeTh:
3.2.1
3.2.2 | ucronb30BaTh GU3UUECKUE 3aKOHBI TIPU aHATHM3€E U peIleHIH po0ieM MpodecCHOHATEHON A TETbHOCTH
3.3 | Binagern:
3.3.1 | MeToamu IpoBeIeHUS (PU3HMISCKUX H3MEPSHUH, METOJaMU KOPPEKTHOW OLEHKH MOTPEUTHOCTEH TPU MPOBEACHUHN
(U3HYIECKOT0 KCIIEPIMEHTA.
4. CTPYKTYPA JUCHUIIJIUHBI MOV JIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jluteparypa | IlpIlo
3aHSATHS / Kype JAroT
Pazgen | Pa3zgen 1. dusnveckne 0CHOBBI KIACCHYECKOIl MEXaHUKH
Cp Kunemaruka /Cp/ 2 8
Jlex Junaamuka /Jlex/ 2 2 JI1.1
Cp Hunramuxka /Cp/ 2 20




JIab OCHOBBI METOJOB 00PaOOTKH Pe3yIbTaTOB U3MEPEHUH (HU3HUECKUX 2 2 JI1.6 0
BenuuuH. OnpeiesieHue IIOTHOCTH TBEPOTro TeJla TPABHIBHON (OPMBI.
OrmpeneneHue yCKOPEHHs CHITBI TSDKECTH 10 cioco0y beccemnst. Mzydenne
OCHOBHOTO 3aKOHA TMHAMHKH BPaIaTeJIbHOTO JBIXEHUS C ITOMOIIIBIO
masitTHuka ObepOexa. /J1ab/

Cp Mexanuueckue konebanus u BoaHbl /Cp/ 2 16 0

Paznen | Pa3zpen 2. Mosekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA

Cp MonexynspHo-kuHeTHUecKas Teopus /Cp/ 2 16 0

Jlab W3mMepeHue ITHBI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa M KO QHILIHEHTa 2 2 JI1.5 0
ITyaccona mo ($ha30BbIM cOOTHOIICHUSM. /J1a6/

Jlex Tepmoaunamuka /JIex/ 2 2 0

Cp Tepmoaunamuxa /Cp/ 2 16 0

Paznen | Pa3zmen 3. DuexkTpuyecTBo

Cp Onexrpoctaruka /Cp/ 2 16 0

JIab H3MepeHue eMKOCTH KOHJEHCATOPOB METOJIOM OaJNTMCTUYECKOTO 2 2 0
rajgpBaHOMeTpa. VccinenoBanne ameKTpocTaTHaeckoro noss. /J1a6/

Jlex OnekrpoauHamuka /Jlex/ 2 4 JI1.1 0

Cp Onekrpoauaamuka /Cp/ 2 16 0

Jla6 M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHUE YIEIBHOTO COMTPOTHUBIICHUS 2 2 JI2.1 0

MIPOBOHIKA. VI3ydeHne 3aBUCHMOTH COIIPOTHBICHHS IPOBOTHUKA H
MOTYIIPOBOAHUKA OT TeMIepaTypsl. /J1ab/

Pazgen | Pa3zjpen 4. DiieKTpoMarseTusm

Cp MarnuTocratuxa /Cp/ 2 16 J1.1 0
JIab OmnpeneneHue ropu30HTAIBHON COCTABIISIOMICH MATHUTHOTO OIS 3EMIIH. 2 2 2.1 0
SIUCCIICIOBAHUE MarHUTHOTO 1moyst. /J1a6/
Jlex MaruutHas naayknus. Teopust MakcBenia Ajist 31€KTPOMarHuTHOTO 2 2 0
oyt /JIex/
Cp MarnutHas nunykuus. Teopus MakcBesia 11sl 31€KTpOMarHuTHOIO 2 20 0
nonst /Cp/
Paspnen | Pasmen 5. Onruka
Cp @duznueckas onrtuxa /Cp/ 2 16 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0
Cp Ksanrosas onrtuxa /Cp/ 2 10 0
JIab OnpexeneHue nokasaTenei MpeIoMICHUS KUAKOCTEN C OMOILBIO 2 4 J1.3 0
pedpakromeTpa A66e. OnpeneneHue TeMIepaTypsl pacKajJleHHOTO Tena
OINTHYECKAM MeTonoM. /J1a6/
Paznen | Pa3zgen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIek/ 2 2 0
Cp Crpoenue atroma /Cp/ 2 16 0
Cp Snepuas ¢pusuka /Cp/ 2 16 J1.2 0
UKP 3amuTa nadopatopssix padot /MKP/ 2 4 JI1.4 0

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXAHUKU

Tema 1.1. Kunemaruka

OnemMeHTHl KHHEeMaTHKU. Moyenu B mexaHuke. Cuctema otcueta. [locTynarensHoe ABMKEHME TBEpAOTro Tena. Tpaekropus, AnHa
MyTH, BEKTOp nepemernieHns. CKOpOCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOe ycKopeHus. Knaccudukanuus BUIOB JBIKEHUS.

Tema 1.2. lunamuka

Tpu 3axona quaamuku HerotoHa. [ToHsATHS Macch! U cuiibl. BUbl CHl B MEXaHUKE: TPEHHUsI, YIIPYTOCTH U TAToTeHus. UMimysbe Tena.
Nmnynbe cunbl. BHenHre 1 BHYTpEHHHE CHIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUYeCKOH cucteMsbl. LlenTp macc (LIeHTp
WHEPIUN) MEXaHUYECKOW CUCTEMBI M 3aKOH €T0 JTBH)KCHHUS.

PaboTa mocTOsTHHOM 1 IepeMeHHOH CHITBL. BripakeHne paboTHI CHITEI Yepe3 KpUBOJIMHEHHBIH HHTErpail. MoOIHOCTh. DHeprus Kak
YHUBEpCAJIbHAS Mepa Pa3MUIHBIX (popM JABMKEHUS U B3auMojeiicTBUs. KuHeTnueckast JHEpPTrusl MEXaHUIEeCKOW CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHMYECKON SHEPTHH U €T0 CBSI3b C OHOPOJHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIPYTUX Tedl.
MoMeHT WHEPLIUU TBEPOTO Tela OTHOCUTENBHO ocu. [Ipumepsl ero BeruucneHus. Teopema lIteitnepa. MomeHT cuibl. OCHOBHOE
ypaBHEHHE TMHAMHUKHU BPAIATEIbHOTO JIBUKEHHS TBEPAOTO Tella OTHOCUTEIBHO HEMOIBUKHON OCH. 3aKOH COXPAHEHHUSI MOMEHTA
WMITYJIBCA U €TO0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3akoH BceMUpHOTo TsAroTeHus. [loTeHnanpHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHJIOBOM II0JI€ U €€ CBSI3b C CHIIOH,
JIEHCTBYIOIICH Ha MaTepUAIBHYIO TOUKY. 3aKOH COXpaHEHHUS! MEXaHUYECKOW DHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.




JlaBneHue B )KUAKOCTH U rasze. EAuHuIB n3Mepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPA3PBHIBHOCTU. Y paBHEHUE bepHyuu U cneAacTBus U3 Hero. TeueHue Bsi3kon xuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurpeHT BI3KOCTH U METOMBI €TO OIIPEACICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunansHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYeCKUil 1 MaTeMaTHYECKUI MasTHUKH. DHEPIUs rapMOHHYECKUX KoieOanuil. Cllo)KeHUEe TapMOHUYECKHUX KOJIeOaHHIH OTHOTO
HaIpaBJeHUs ¥ OMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO NEPHIEHINKYISIPHBIX Konebanuit. @urypst JIuccaxy. 3aTyxaromye 1 BIHYXIeHHbIe KoaebaHus. PesonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoipHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHE TIOCKOH Oeryiei BOTHBL. JTHa BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UCANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpennss KHHETHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipeielIeHHs] MOJIEKYIT HIECaIbHOTO Ia3a 10 CKOPOCTSIM.
Bapometprueckas Gpopmyna. 3akoH boxbiiMaHa Ui paciipeeeHus YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oie. CpemaHee 9rciio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIEeKyIl.

OmnsitHOEe 06ocHoBanue MKT. JTuddysus, TemnonpoBoJHOCTb U BHyTpeHHee TpeHue. 3akoHbl Puka, Pypbe 1 HpioToHa.

Tema 2.2. TepmoanHaMuka

Buytpernss sHeprust. Yucio creneHei cBoOO0 bl MOIEKYI. 3aKOH paBHOMEPHOTO PACTPECTICHHST JHEPTUH IO CTETICHSM CBOOOIBL.
IepBoe Hauano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT Buja npoliecca. [IpuMeneHne nepBoro Hadaaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Tyaccona.

Kpyrosslie mponeccel. O6paTumsle n HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. g uneansHOro rasa. Bropoe Hagano
TepMoauHaMuKU. [loHsATHE 06 SHTpONUH, €€ CTATUCTUYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPTUSI MEXKMOJIEKYIISIPHOTO B3auMOoeHCTBHS. D PEKTUBHBIN TMaMeTp MOJIeKyll. Y paBHeHHe Ban-znep-
Baannca. ®azoBbie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadnBaHKe. KanuispHele ssBICHUS.

Pa3nen 3. DnexrpuuecTso

Tema 3.1. Dnekrpocraruka

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE IMHUY HANPSHKEHHOCTH 3JIEKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anekTpuueckux nonei. [pumep pacuera HanmpPsXKEHHOCTH OIS, CO3AaBacMoil cucTeMol 3apsa0B. [I0TOk BEKTOpa HaNPSKEHHOCTH
anexTpudeckoro noiyisa. Teopema Octporpanckoro-I'aycca

PaboTa cuit 371eKTpHUYeCcKOoro mojs Mo IMepeMeNIeHuto 3apsiaa. Liupkymsnus BeKTopa HanpskeHHOCTH. [loTeHIManbHbIi XxapakTep
3NEKTPOCTaTUUECKOro nos. [ToTeHnunan anekTpu4ecKkoro nojis. DKBUMOTEHI[MATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HaNpsDKEHHOCTBIO MOJIs. DIEKTPUYECKOE M0JI€ B AUANEKTPUKaxX. TUIIBI IU3JIEKTPUKOB. Buabl nonspuszanuu. Bekrop nonspusauuu.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DIIEKTPOEMKOCTh IPOBOAHNKA. KoHgeHcaTOps! 1 uX Buabl. PopMyra IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJekTpocTaTudeckoro noss. O0bEMHas MIOTHOCTh
SHEPrUH.

Tema 3.2. DnexkTpoauHaMHKa

IocTosHHBIN 2MeKTpUYecKui TOK. Buabsl Hocureneil 3apaaa B pa3nuuHbeIx cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA TOKa. 3akoH OMa /7151 yqacTKa U noaHoi nenu. ConpoTuBlIeHrne U TPOBOJUMOCTb NPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT conpoTUBIEHUH NPU Pa3IUYHbIX BUIAX COCAUHEHUM.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. Ilpasnna Kupxroda u mpruMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lienei.

Paznen 4. DnekrpomMarseTusm

Tema 4.1 MarauroctaTika

MarunutHoe nosue. Muaykuus MaruutHoro nosst. CuiloBble IMHUM MarHUTHOTO MOJIsL, €ro BUXPEBOU Xapakrep. 3akoH Ammepa Juis
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTYyp ¢ TOKOM B
MarHuTHoM mode. [IpuHnun paboTs! anektpoasurarens. 3akoH bruo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuiibl B3aMMOJICHCTBHUS TapaJlIeIbHbBIX TOKOB. 3aKOHBI AMIiepa. [IBIKeHHE 3apsKEHHBIX YAaCTHULl B MAarHUTHOM nosie. Cuia
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nons B. Ilotox Bekropa B yepes conenouns.

Tema 4.2. MarautHas unaykuus. Teopust MakcBeiia 1Uis 2J€KTPOMAarHUTHOTO OIS

PaboTa 1o nmepeMenieHnIo MPOBOJIHNKA M KOHTYpa C TOKOM B MAarHUTHOM ToJie. DIEKTPOMAarHUTHAs HHAYKIHA. 3akoH Dapanies u
€ro BBIBOJ| U3 3aKOHA coxpaHeHus Hepruu. Ilpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHIYKIWH. B3auMHas MHIYKIHSA.

MarsauTHOE T0JIe B BemecTBe. TUITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), X Gpu3ndeckas npupona. HamMarHn4eHHOCTS.
MarnuTtHas npoHHUIIaeMocTh BemecTBa. OcHOBBI Teopun MakcBeinia. Tok cMmemeHus. Y paBHeHuss MakcBesuia B MHTET paJIbHOM
dbopme.

[TonsiTHe 0 mepeMeHHOM Toke. OMHUYECKOe, peakKTUBHOE (EMKOCTHOE U MHIYKTUBHOE) U MOJIHOE CONIPOTHUBIICHHUS 1IETIH MEPEMEHHOT0
Toka. 3akoH Oma Juis LIenu IepeMEHHOr0 TOKa. MOIIHOCTb, BblesieMasi B LIETIH IEPEMEHHOT0 TOKa.

DJeKTpOMarHuTHEIE KoeOanus. ['apMoHnYeckue, 3aTyxalollre U BEIHYKAeHHbIE KonebaHus. [loHsTHE 0 pe3oHaHce.
DJeKTpOMarHuTHbIE BOJHBI M UX cBoWCTBa. [1Ikana aneKTpOMarHUTHBIX BOJTH.




Paznien 5. Onruka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN U OTHOCUTEIIBHBIN ITOKa3aTeN! MpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [ToctpoeHne n3o0paxxeHuit.
Tonkue nunzel. @opmyna nun3ssl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. MIHTepdepernus ceeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHBI M PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINN B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun INoiirenca-®Openens. Merox 301 @penernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JHCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIIPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipu OTPaKEHUU U
HpEeJIOMJICHIH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukomst. TTonsponsast u
HONAPU3ALOHHBIE IPU3MBIL.

HckycctBeHHas ontrdeckast aHnzoTponws. D dextsl Keppa n @apanes. OnTndeck akTHBHBIE BelecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenue (abcopOiis) cera. 3akoH byrepa.

Tema 5.2. KBanTOBas onTHka

TenoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenue 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-J[xuHca.

SBnenune poroaddexra. Buenrauit Gporoapdexr u ero 3akonsl. oToHsl. YpaBHeHHe DifHIITeHHA I BHEIIHETO GoTo3(DhheKTa.
Macca n ummynsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3pmen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. Ctpoenue aroma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPAX UCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. JIuneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHA.

Bounna Jlyu ne bpoitns. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enOepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMelci. YpaBHeHue llIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOpOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snexTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 37eKTPOHOB MO COCTOSHUSIM.
Tema 6.2. SinepHas ¢pusnka

Perrtrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomerne, CIoETaHHOE U BRIHYXICHHOE M3MydeHne. [loHsTrne 00 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, coctas u 3apsi aTOMHOTo aipa. MaccoBoe u 3apsoBoe uucia. JleeKkt Maccsl 1
SHEprus CB3M sApa.

B3aumMozeiicTBue HyKJIOHOB U MIOHATHE O CBOMCTBAX U NPUPOJE sAEPHBIX cuil. Moaenu sapa. PaanoakTuBHOE U3ITydEHHE U €TI0
BUJIBL. 3aKOH PaJHOAKTUBHOTO Paclana. 3aKOHOMEPHOCTH U NMIPOHCXOXKACHHE anb(a, OeTa - ¥ rTaMMa-H3IydeHNs] aTOMHBIX Sep.
[oHsTHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas paAnOaKTHBHOCTG. JleneHue Tsokenslx saaep. LlemHas
peakuus nenenus. [lonsTue o suepHoOi sHepreTike. Peakiys cHHTE3a aTOMHBIX siziep. [Ipobiema yrpaBisieMbIX TEpMOSAEPHBIX
peaknuii. DneMeHTapHbIe YacTHIL. VX Kiraccudukanusi.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosHeHHE caMOCTOSTENBHBIX PaboT

3auer

Ok3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

OIIK-2: CiocobeH mpUMEeHSTh eCTECTBeHHOHAYYHbIE M OOIICHHKEHEPHbIC 3HAHNS, aHATUTHYECKUE METO/IBI B ITPO(ECCHOHANBHOM
JESATeIbHOCTU

2 cemecTp

OTKpBITEIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH KOpaOiIs BOSHUKAIOT KoIeOaHus Kopiyca. Kakue BHemHIE 1 BHYTpeHHHE (paKTOPEI MOTYT
BIIMATH HAa aMIUIATY/Ly M 9aCTOTY 3THX KoyieOaHwmii?

OrtserT:

Konebanust kopiryca kopaGiisi BOSHUKAIOT U3-32 BO3JCHCTBHS BHEIIIHUX CHJI, TAKUX KaK MOPCKHUE BOJIHBI, BETEP U TCUCHHS.
BuyTpennue GakTopsl, BKIOYas KOHCTPYKIHIO KOPITyca, pacipeieleHne Harpy3KH 1 paboTy MEXaHH3MOB, TaK)Ke HTPAfOT POJIb.
BHemrHue cuibl 3aCTaBISAIOT KOPabiIb KoIe0aThCs B BEPTUKAILHOM U TOPU30HTAIBHOM HAIIPABIEHUAX, YTO CO3AACT AUHAMUYECKHE
Harpysku. AMIUIUTY/Ia U 4acTOTa KojieOaHui 3aBUCAT OT pasMepa 1 (OpMbI KOpaodJst, TITyOUHBI MOPSI, TIOTOAHBIX YCIOBUH




COCTOSHUA BOﬂHOf/i TMOBEPXHOCTH.

Bonpoc Ne2

OO0BscHHUTE, KAK OCYILIECTBISIETCS YIIPaBIEHHE CYIHOM B YCIIOBUSX OTPaHUYEHHON BUAUMOCTH. Kakue TeXHOIOTHU M HHCTPYMEHTBI
MPUMEHSIOTCS A1 oOecrieueHus 6e30MacHOCTH TUIaBaHusA?

OrtBeT:

VYmpasieHue cyJHOM B YCIOBHSIX OTPAaHHYCHHOW BUAUMOCTH TPEOYeT UCTIONB30BaHHS CIICIHATLHBIX HABUTAITHOHHBIX
WHCTPYMEHTOB U T€XHOJIOTHH. Pagap mo3BosnseT oOHapyUBATh NPEMSATCTBHS U APYTHE CyZa, IXOJIO0THl 00eCTIeUNBaIOT ONpeAeIeHre
ryouHbI U penbeda nHa, a GPS-cucteMbl Mpe0CTaBISIOT TOUYHYIO HH(GOPMAIIHAIO O MECTOTOIOKEHHH. ABTOMAaTH3UPOBAHHBIC
CUCTEMBI YIIPABJICHUS IOMOTAIOT TOAIEPKUBATH KYypC M N30€TaTh CTOJKHOBEHHA. Bce 3T cpeficTBa MOBBIMIAIOT O€30MacHOCTh
TUTaBaHUSI 1 MUHUMHU3UPYIOT PUCKU aBapUUHBIX CUTYallUuH.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBAaeT ABMXKEHHE Tela I10J] BO3JICHCTBIEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HeloToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHENA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc Ned4

Kaxoit mprbop ucnonbiyeTces Uit H3MEpeHHst CKOPOCTH 3ByKa B Boje?
a) l'maponokarop

b) OxooT

¢) Conorpad

d) laTunk naBiueHus

[IpaBunbHeIi oTBeT: a) ['Maponokarop

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kaxwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BOJe?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OOpTa

d) I'nmybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kakwue ycTpoicTBa UCTIONB3YIOTCS ISl U3MEPEHUS MMapaMeTpOB MOPCKOU Cpebl?
a) TepmomeTpsl

b) Jartuuku ConEHOCTH

c) PIIC

d) CniyTHUKOBBIE TIPUEMHUKI

IIpaBusbHbBIE OTBETHL: @, b, ¢, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCTIEOBATEIFHOCTD 3TAIlOB ABMKEHHS Cy/IHA B IITOPMOBBIX YCIIOBHSX:
1. OneHka NOrOJHBIX YCIOBUI.

2. [Ipunstie mep no obecreueHHo 0e30MacCHOCTH dKHUMaXKa U rpysa.

3. VYcraHoBKa MapyCHOrO BOOPYKEHHUSI MM BKIIOYEHHE ABUTaTEICH.

4. HaGmionenne 3a N3MEHEHUSMH TOTOJIBI.

[IpaBusbHas TOCIENOBATENBHOCTE: | — 3 — 2 — 4

Bomnpoc Ne§

YcTaHOBHTE NOCIEAOBATEIIFHOCTD 3TAIOB IIPOBEACHHS MAHEBPOB JUIS IIBAPTOBKH CYIHA:
I. Br16op mMecTa CTOSHKH.

2. IMoaroroBka 000pynOBaHHS U KOMaHJBI.

3. [Moxxon x mpuyaiy.

4. BelinonHeHne MBapTOBOYHBIX ONEPALUil.

[IpaBuiibHas IOCTIENOBATENBHOCTD: | — 2 — 3 — 4

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS




Bompoc Ne9
VYCTaHOBUTE COOTBETCTBUE MEXILY THIIAMHU BOJH U UX XapaKTEPUCTHKAMH:

Tun BOJIHBI XapakTepucTuka

a) [Nomepeunsie 1) Konebanus gacTull neprneHANKYISIPHO HATPABICHUIO PaCTIPOCTPAaHEHUS
b) IIpononsHbIE 2) KonebGanus yacTull BAOJb HAIPABIECHUS paclpOCTpaHEHUS
c¢) Crosuue 3) O6pa3yroTcst IPU HAJIOKESHUHU JIBYX BCTPEUYHBIX BOJH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMU BEINYMHAMH U UX €ANHUIAMU H3MepeHHs B MexXTyHapoaHON cUCTeMe eAMHHUIT
(Cn:

duznveckast BEIHMIHNHA Ennanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) JIxoynb

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

3 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OOBsicHUTE, KaK MOJIIPU3AIMS CBETa IPUMEHSETCS B CYJJOXOCTBE, 0COOCHHO B YCIOBUSX IUIOXO0i BUIuMocTH. Kakue
MPEUMYINECTBA AaET MCIOIB30BAHUE MOAPU3ALUOHHBIX QUIBTPOB?

OrtBerT:

Tonsipusanus cBeTa UCMOIB3YETCS A1 YMEHBIICHUS OJIMKOB U YIy4IIEHHS] BUANMOCTH B YCIOBHSIX SIPKOI COTHEUHON 3aCBETKU WU
OTPaKEHHOTO CBETA OT BOJIBI. [10JIApH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHUS, OJIOKUPYS OCTAIbHBIE, YTO CHUXKAET
WHTCHCUBHOCTH OJIUKOB. ITO OCOOSHHO MOJIE3HO TSI MOPSIKOB, ITO3BOJISISI BUIETh OOBEKTHI HA TOPU3OHTE MIIH B BOJIE O0JIee YETKO.
TTonsipu3aTopsl TaKke MOMOTAIOT PA3UYaTh IBETA U KOHTPACTHOCTh OOBEKTOB, YydIIasi 00IIee BOCIIPUAITHE OKPYKaIOIIeH
00CTaHOBKH.

Bonpoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JeNICHUE AAep ypaHa B sAepHBIX peakTopax. Kakue Mepsl MpUHUMAIOTCS It KOHTPOJIS IEITHOH
peakLuy U MPeAOTBPAIIECHHS aBapUIHHBIX CUTYAIHH?

Ortser:

Jlenenue sipep ypaHa IPOUCXOAUT ITyTEM 3aXBaTa HCHTPOHOB AAPaMH ypaHa-235, 4T0O MPUBOAMT K UX PacIICIUICHHUIO Ha aABa Ooiee
NETKUX sapa U BEICBOOOXKICHUIO SHEPTUH. B pe3ynbTaTe peakiuu TakKe BBIISNAIOTCS HOBbIE HEHTPOHBI, CHOCOOHBIE BBI3BATh
JanpHelee fenenue. s KOHTpost HETHOW peakuy NCTIONB3YIOTCS YIPABIISIONINE CTEPXKHH, TOTJIOMAIONINE N30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAKACHHS, IPEIOTBPALIAOIINE IIEPerpeB peakTopa. J[omoTHNTebHEIE Mephl 0€30ITaCHOCTH
BKJTIOYAIOT pe3epPBHbIC HCTOYHUKH MIEKTPOIUTAHNS U 3aIIUTHBIE Oaphepsl [T CICPKUBAHUS PaJHOAKTUBHBIX BEIIECTB.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kakoii Tun usnmydenus o0pasyeTcst IpH aHHUTWIISIIMY Tapbl 3JIEKTPOH-O3UTPOH?
a) Anbda-usydenne

b) bera-uzmyuenue

¢) l'amma-uznydeHue

d) UudpakpacHoe u3irydeHne

IIpaBunbHENA OTBET: ¢) ["TaMma-u3rydeHne

Bompoc No4

Kaxoit MeTox ucrob3yeTcs ATt ONpeAeIeH s CTPYKTYPhI KPHCTAIIOB?
a) PenTrenoBckas qudpakius

b) DiekTpoHHAs MUKPOCKOTIHS

¢) Macc-criekTpoMeTpust

d) Kanopumerpus

IIpaBusbHbIA OTBET: a) PeHTreHOBCKAs MU pakuus




3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bonpoc Ne5

Kaxue MeTo/ipl MCIIONB3YIOTCS AJIsi OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) 'amma-cniektpomerpust

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

c¢) PerTrenodmyopecueHTHbII aHATH3

d) DrnexkTpoHHass MUKPOCKOIHS

ITpaBubHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOpBI HCIIOMB3YIOTCS TS HCCIICTOBaHHS ONTHYSCKUX CBOMCTB MaTepranoB?
a) CnextpodoTomerp

b) Homspumerp

¢) Pedpakromerp

d) Kamubparop

IIpaBuiIbHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATEIEHOCTD ITAIIOB MIPOLIECCa SIISPHOTO CHHTE3A:
1. OO0pa3oBaHue Tenusl.

2. CoenuHeHne AByX aTOMOB BOAOpPOJa.

3. BricBOOOXKIEHNE DHEPTHUML.

4. dopMupoBaHHEe HOBOH MaTepuHu.

IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bormpoc Ne8

YcraHOBHTE PAaBHIIBHYIO ITOCIIE0BATEIFHOCTD IIAroB IIPH MPOBEICHUN SKCIIEPHMEHTA 110 HHTEP(PEPESHITNH CBETA:
1. Habmonenue u perucrpanus HHTEpHEpEeHINOHHON KapTHHEL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. VYcraHOBKa 3KpaHa Ul HaOMoAeHNsT HHTepdepeHIN.

4. PerymipoBanne paccTOSHNS MEXIYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBusbHas oCnea0BAaTENBHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXY (DPU3MUCCKUMHU SBICHHAMH U X IPUMEHCHHUEM B TEXHHKE:
DuznyecKoe SBICHHUE IIpumeHeHne B TEXHUKE

a) ®orordpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) Maruutnoe nosie 3) Kommnacel

d) DnexTpomMarHUTHAS HHIYKIIHS 4) T'enepanysi HIEKTPOIHEPTUN

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHoBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH SIBICHUSMH B ONITHKE U UX OMUCAHUEM:
DU3NUECKOE SIBIICHUE Onucanue

a) dudpaxmmst 1) PaznoxxeHne cBeTa Ha CIEKTpaIbHBIC [IBETA

b) IIpenomnenue 2) N3rubanue CBETOBBIX BOJH IPU MPOXOXKICHUU depe3 Mperpamy
¢) ducnepcus 3) V3mMeHeHHe HanpaBlieHHUs CBETa MPU MepexoJie U3 OJHOU Cpelbl B APYTYIO

d) Natepdepenums  4) IlepekpriTHe CBETOBBIX BOJH, IMIPUBOISIICE K YCHICHHIO FIIH OCIAa0JICHUIO HHTEHCHBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)

OIIK-3: CriocoOeH mpoBOIUTE H3MEPEHHS M HaOMI0IeH!s, 00pabaThIBaTh U MPEACTABIATH SKCICPHUMEHTAIBHEIC JaHHbIC
2 cemectp
OTKpBITBIE BOIPOCHI




Bonpoc Nel

Omnummre nporecc u3MepeHust K03 GUIMEHTa TPEHNS CKOIBXEHUS MEXKLY IByMsI IOBEPXHOCTAMH. Kakue napaMmeTpsl HEOOX0AUMO
KOHTPOJIPOBATH TP MPOBEACHUH SKCIIEPIMEHTA?

Otser:

Jnst uamMepeHust KoapGUIMEHTa TPEHHS CKOIBKEHHS MEXK/Ty IBYMsI HOBEPXHOCTAMH OOBIYHO MCIIOJIB3YETCsl METO]] HaKJIOHa
iockoctd. OJMH U3 00bEKTOB IOMEIIAETCsl HA HAKJIOHHYIO INIOCKOCTh, ¥ IOCTENICHHO YBEIIMYMBAETCS YrOJl HAKJIOHA 10 MOMEHTa
Havajya cKoibkeHns. KoaddurmeHT Tperns paccunTrIBaeTCA Kak TAHTSHC yIJla HAaKJIOHA. BakHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh NPUI0XKEHHSI HaTPY3KH U OTCYTCTBHE BHOpAIIHiA.

Bormpoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTD PAcIIpOCTPaHEHHUS 3BYKOBBIX BOJIH B cperie. Kakue MeToabl HCIIONMB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO yIUTHIBATE?

OrtserT:

CKOpoCTb pacrpoCTpaHEeHUsI 3BYKOBBIX BOJIH B CPEJIE M3MEPSIETCS C TIOMOIIIBIO METO/IOB, OCHOBaHHBIX Ha PErUCTPallii BPEMEHU
MPOXO0KJICHHUS 3BYKOBOI BOJHBI MEX/Ty IBYMS TOUYKaMH. VCIIONB3yIOTCS YIBTPa3BYKOBBIE JATYNKN WM MEKPOGOHEI. BaxkHo
YUIUTBIBATh TEMIIEPATYPY CPEbI, BIAXKHOCTh M HAJMYHE MPETATCTBUH, KOTOPbIe MOT'YT MOBIUSATH HAa PAaCIPOCTPAHCHUE 3BYKA.

3aKpBITBIe BOITPOCHI C OAHUM MPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3aK0H OIMCHIBACT JABIXKEHHE TeJa I10]] BO3JICHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Btopoii 3axon HeroToHa

¢) Tperuii 3akon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHENA oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxkoit mpubop ucronap3yercs A H3MEepeHUs! CKOPOCTH 3BYKa B Bojie?
a) l'uaponoxarop

b) Oxomnot

¢) Conorpad

d) daTunk naBiueHus

IIpaBusbHbI 0TBET: a) ['UaponoKaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe ¢akTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha BoJie?
a) @opma Koprmyca

b) Pacripenenenue rpy3oB

c) Beicora HagBoHOTO OOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS TS M3MEPEHHSI MAarHUTHOTO TOJIst?
a) Kommac

b) Marautomerp

c¢) laneBaHOMETp

d) Karymika nHIyKTUBHOCTH

ITpaBunbHbIe OTBETHI: b, d

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCILHOCTH

Bompoc No7

YcTaHOBHTE IPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IAr0B IPH MTPOBEICHUH KCIICPUMEHTA I10 H3MEPEHUIO CKOPOCTH 3BYKa B BO3IyXE:
1. [MonxroueHne MUKPOGOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBY.

2. W3mepenue BpeMeHHU NMPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMHU.

3. Pacger ckopocTH 3ByKa IO M3BECTHBIM PACCTOSHHUSAM M BPEMEHH.

4. Hacrpoiika paccTosHHIT MeXTy MHUKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 111ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEPA ATl U3MEPEHUS PACCTOSIHHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. [NonkaroueHre UCTOUHUKA NMUTAHUS.

3. Hactpolika nepenatomero nasepa.

4 Wzmepenue paccTosiHUsL.




IIpaBusbHas TOCIENOBATENBHOCTE: 2 — 3 — 1 — 4
Bormpockl Ha yCTaHOBIICHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXIY (DM3NUECKUMH SIBICHUSAMHU U IPUOOPAMH, UCTIONb3yEeMbIMH IS UX U3YUCHHS:
dusnuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) Onrrueckne 3G QeKTH 3) Cnexrpometp
d) PagmoaktuBHOCTE 4) I'eiirepoBCKuii cueTUnK
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXTY (PU3MUECKUMU BEIMYMHAMH U UX €AMHULAMU U3MepeHHs B MexXIyHapoaHO! cUCTeMe eANHMIT
(cn:

Ousnueckas BeIUYMHA Enununa uzmepenus
a) Cuna 1) Heroton

b) Pabora 2) Ixoymanb

¢) MomHocTts 3) Barr

d) Oneprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OO0BbscHHUTE, KaK POUCXOIUT MPEJIOMIIEHHE CBETa Ha TPaHUIle ABYX CpPell C pa3HBIMU MOKa3aTesiMu mpeiomiieHus. Kakue gakropsr
BIIUSIIOT HA YroJl MpeJoMIICHHs?

OrtBeT:

IIpenoMieHne cBeTa MPOUCXOIUT, KOTIA CBET MEPEXOAUT U3 OJHOU CPEAbl B APYTYIO C pa3IMIHBIM ITOKA3aTeNIEM ITPETOMIICHUSL.
Yron npenomiieHus! ONpeaenseTcs] OTHOIIEHHEM CHHYCOB YIJIOB MaJIeHHsI U MpeJIOMIIeHHs, coraacHo 3akoHy CHema-/lexapra. Ha
YroJI IPEJIOMJICHUS BIUSIOT MOKA3aTe M MPETOMIICHHsI 00EUX Cpejl, YroJl TIaJIcHHs CBETa U JTMHA BOJIHBI CBETA.

Bompoc Ne2

OObsicHUTE, KaK MPOUCXOAUT GoTodPdeKT U Kakre GpakTopsl BIUSIIOT HA €ro HHTEHCUBHOCTH. Kakue Marepuansl Haubosee

3 eKTHBHO AEMOHCTPHUPYIOT PoTo3hheKT?

Ortser:

DoTo3hhEKT — ITO sIBIEHUE, IPH KOTOPOM CBET BHIOMBAET HJIEKTPOHBI M3 MOBEPXHOCTH MaTepuana. UHTeHCuBHOCTH hoToddderra
3aBHCHUT OT YaCTOTHI CBETA, €0 MHTCHCHBHOCTH ¥ CBOWCTB MaTepuaia. MaTepualbl ¢ HU3KOI paboTOl BBIX0/Ia 3JIEKTPOHA, TAKHE
KaK [IeJIOYHBIE METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBILTIOT POTOAIDDEKT.

3aKpLITLIe BOITPOCHI C OTHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit npubop ucnonb3yercs A1 U3MEPEHUs JUIMHBI BOJIHBI CBeTa?
a) Cnexrpomerp

b) ®oromerp

c) Uurepdepomerp

d) Mukpockon

IMpaBuibHEIT 0TBET: @) CrIeKTpOMeETp

Bonpoc Ne4

Kakoii a;1eMeHT nepruoanueckoil TabJIUIbl UIMEET HanOoJIblIee KOJINIECTBO IPOTOHOB B sape?
a) Ypau

b) Ilnyronnit

¢) Panuit

d) Kamngopanit

IIpaBunbHEIA OTBET: a) YpaH




3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxue MeTo/Ipl MCIIONB3YIOTCS SISl OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) [amMma-criekTpomerpus

b) JleTeKTOpbl HOHU3UPYIOIIETO U3ITydEeHHs

¢) PertrenoduryopeciieHTHBIH aHaIN3

d) DnexTpoHHAsS MUKPOCKOMHUS

I[TpaBuiibHBIC OTBETHL: a, b

Bonpoc Ne6

Kakue npuOopsl HCIONIB3YIOTCS I HCCIICIOBAHUS ONITHYSCKUX CBOMCTB MaTepHaioB?
a) CriektpooTomeTp

b) omspumerp

c) Peppakromerp

d) Kanmubparop

[TpaBuBHEIE OTBETHL: a, b, C

BOHpOCbI Ha YCTAaHOBJICHHC IOCJIEAOBATCIBHOCTH

Bompoc Ne7

YcraHOBHTE MPAaBIIIBHYIO TTOCIEI0BATENBHOCT 3TAIIOB MIPOLecca SIEPHOTO CHHTE3a:
5. O6pazoBaHue remnus.

6. CoenuHEHNE BYX aTOMOB BOIOpOJA.

7. BrIcBOOOXKICHUE YHEPIHH.

8. dopMHpOBaHHE HOBOI MaTepHH.

[IpaBuiibHas Iocne0BaTENLHOCTD: 2 — 4 — 1 — 3

Bompoc Ne§

YcraHOBHUTE NPaBWIIBHYIO MOCIIEIOBATEIBHOCTD [IAr0B IPH IIPOBEACHUHU HKCIICPUMEHTA 110 HHTEp(epeHIN cBeTa:
5. HaGmonenue u perucrpanus nHTEp(HEpEeHINOHHON KapTHHBL

6. VYcTaHOBKa UCTOYHMKA KOTE€PEHTHOIO CBETA.

7. VYcraHoBKa dKpaHa sl HabIroAeHUsT HHTepEepEeHIIHH.

8. PerynupoBanue paccTOSHUSI MEXAY UCTOUHMKOM CBETa U SKPAHOM.

IIpaBuibHas IOCNEN0BATENBHOCTE: 2 — 4 — 3 — 1
Bormpocsl Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NYCCKIMU SIBJICHUSIMH U UX IPUMCHCHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHHE B TEXHUKE

a) ®oroapdexr 1) Comneunsie OaTapen

b) SAnepusiit cunte3 2) Jlazepst

¢) Marnutsnoe none 3) Kommacer

d) DnexTpoMarHuTHAS WHIYKITUS 4) T'enepanys 3JI€KTPOIHEPTUU

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3NUECKIMH SBICHHSIMH B ONTHKE U UX OMHMCAHUCM:
DusnuecKoe SBICHUE Onucanue

a) Judpakuns 1) PasznoskeHne cBeTa Ha CIEKTpallbHbBIEC 1IBETA

b) [penomenue 2) W3rubanne CBETOBBIX BOJH IMPH MPOXOXKICHUH Yepe3 Mperpay
¢) ducnepcus 3) U3MeHeHne HalpaBiIeHUS CBETA IIPH IEPEXOMe U3 OTHOH cpedsl B APYTYIO

d) Unrepdepennus  4) [lepexpbiTe CBETOBBIX BOJH, NPUBOJSIIEE K YCHJICHUIO WM OCJIa0JICHUIO MHTEHCUBHOCTH CBETa
[IpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoniie Npoue1yphbl Oll¢eHUBaHUSA

MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT
CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHast paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX




BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KE BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboTHI HAa YCMOTpEHHUE NpenoaBaTenei.

Metoauka 3a4eTa 10 AUCLUIIIMHE
3adeT 1o AUCIMILUIMHE BBICTABIISAETCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH paboThl CTyeHTa B TEUCHHUE CeMeCTpa.

MeTtoauka OLIEHKU 3K3aMeHa 110 AUCLUIIINHE

TeopeTndeckast 9acTh 3K3aMeHa MO JUCIUIIIMHE MPEACTaBIsIeT cO00i KOMITIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOr0 MaTepHuania -
TEPMHUHBI, OIIPEACICHHUS, 3aKOHBI.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuiics, I KayKI0To 3aaHus, (POPMYIUPYeT MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNUTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTuBHOM Citydae 3amaHue
CYHUTACTCS HEBBIIIOJIHEHHBIM.

IIpakTyeckas 4acTh 5K3aMeHa [0 JUCLUIUIMHE IIPEACTABIAET 3a/1a4M, HANPABICHHBIC Ha BBIABIECHUE BO3MOKHOCTU IIPAKTUYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBHIIIOIIHEHUS TEOPETHYECKON M MPAaKTHIECKON yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMH.

5 (OTIM4HO) >85 Bce 3amaHus BBITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 ommboK.

4 (xopo1o) 75+84 Bce 3apanus BBINOIHEHB B COOTBETCTBUM € TpeOOBaHUSMH, B 00BEMe JOCTATOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBA 3aJIaHUS B COOTBETCTBHH C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JOCTaTOYHOM JUIA 00IIEeTO (YHKIIHOHUPOBAHUS CUCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMBI
HWToroBslii 6ami 3a 3k3aMeH BRICTABIIACTCS 110 OIIEHKE XY/l JacTh. B CIIOpHBIX ciydasx IpenoaaBaTenb BIPABE 3aaBaTh
YTOUHSIOILUE BOIIPOCHI U 1aBaTh JONOJHUTENIBHBIE IIPAKTUYECKUE 3aJaHHUA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue iist HHXEHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | BukynoB CraHucnas ®du3uka: 3aAa41 ISl CAMOCTOAT. PEMICHUS AJI CTYIEHTOB BCEX CIELl. Hosocubupck: HI'ABT,
Buxroposuy, 04. 1 3204. hopM o0ydeHHS 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBIH MPAKTHKYM MO (pH3HKe Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporononosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., ®usnka: cCOOpHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.
JI1.5 |Hwuxurenko AHatomuii |JlaGopaTOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (HU3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuny, SkoBieB 2019
Brnagumup
Huxomaesuu,

CurumoB Buaagucias
MBanoBu4, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'ostoBaHOB
Muxaun HukonaeBuu

JI1.6 | Huxutenko AHatonuii |JIabopaTopHBIN MPAKTHKYM MO MEXaHHKE HoBocubupck: CI'YBT,
I'eopruesuu, SkoBies 2018
Bnagumup
Huxonaesuu,

CurumoB Bnamgucmas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

7.1.2. lonoTHUTeILHAsS JIUTepaTypa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHIOKOB Muxaui

IlerpoBuu

JlabopaTopHBIil MPAaKTUKYM IO (pu3nke. DNEeKTPUIECTBO, MAaTHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

Jlabopatopusi onTHKH W (HUBHUKH
aToma - ydeOHas aymIuTOpHs s

AynuropHast nmocka; Kowmrmuiekt ydueOHo# Mebenm; JlaGopatoprble ycraHoBku: OrmpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3bL, OIpeneneHue Mmokas3aTels IPeOMICHHS XHIKOCTEH ¢

HpOBEACHUS Ja00opaTOpHBIX | TOMOIIBI0  pedpakToMerpa AOOe; OmpeneneHue JUIMHBL BOJIHBI  Jla3epa IIPU  [OMOIIH

3aHATHI mudpaknuoHHOW pemeTkn; OnpenelieHHe KOHICHTPAIMH CaxXapHBIX PAacTBOPOB C TOMOIIBIO
caxapumerpa, 2 wrT.; OmnpeneneHue TeMmmepaTypsl packanéHHoro Ttena; MccienoBanue
JIMHEWYaToro CeKTpa BOAOPOa U ONpeieeHus MOCTOsIHHOM Punbepra

JlaGoparopust MeXaHUKU u | AymuropHas pocka; Komruiekt ydeOHOW MeOenu; JlaGopaTtopHble CTEHABL: YHHMBEpPCAIbHBIN

3JIEKTpUYECTBA - ydeOHas | CTeHA «3aKoHBI IIOCTOSHHOTO ToKa», 6 1muT.; JlabopatopHas ycraHoBka: OmpenencHue

aymuToOpust  UI1  TPOBEACHHS | TOPU3OHTATIBHOW COCTABIAOMIEH MarHMTHOro mois 3emid, 4 mr. OmnpeaeneHHe YCKOPEHHS

71a00paTOPHBIX 3aHATUI

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojneco, 4 mr.;
OnpenencHue CKOpocTH  3Byka; OmpenelieHWe  OTHONICHHS — TEIUIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obOopymoBanue: Habop sneKTpoW3MepHUTeNnbHBIX MpuOopoB, 2 mT.; Habop
000pYI0BaHUS ISl BEIYMCIICHUSI IOIPEIIHOCTEH H3MEPEHHIA, 6 MIT.

YuebHas AyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBECHUS 3aHATHUH | (CTAIlMOHAPHEIN), 9KkpaH (cTaruoHapHbii), [TK (mepeHocHO)

JICKIMOHHOTO THIIA

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., nogkmodeHHBIX K cet "UHTepHer" w
CaMOCTOSITENIbHON paboThl | oOecneunBarOIUX  AOCTYIl B OJJIEKTPOHHYI0  MH(OPMalMOHHO-00pa3oBaTEeNbHYIO  Cpely
o0yJaromuxcs YHuBepcHTeTa.




