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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:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

OO01mas 21eKTPOTEXHUKA U DIIEKTPOHUKA

222

Texauueckas TCpMOJANHAMUKA U TEIJIONEpeaada

223

I'mnpomexanuka

224

Jletanu MalyH U OCHOBBI KOHCTPYHPOBaHUS

225

IInaBaTenbHas

226

Cy,[[OBBIC BCIIOMOT'aTCJIbHBIC MCXaHU3MBbI, CUCTEMBI U yCTpOﬁCTBa

227

Cy,E[OBbIe XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUS BO3AyXa

228

O1eKkTpoobopynoBaHHE CyI0B

229

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABICHUA TEXHUICCKUMU CUCTEMAMU

2.2.10

CynoBele ABUTATENN BHYTPEHHETO CTOPAHUS

2.2.11

CyZ[OBBIe KOTCJIBHBIC U ITAaPpOIIPOU3BOIAIINEC YCTAHOBKHU

2212

CynoBbie TypOOMAIIHHEI

2213

TexHoIorus TEXHUIECKOT o O6CJ'Iy)KI/IBaHI/IH " pEMOHTa CYy10B

2.2.14

[IpousBoacTBeHHast

3. KOMIIETEHIIMA OBYYAIOIMEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-2: Crioco0eH MpUMEHSTDH ecTeCTBEHHOHAYYHbIE H 00IeHH:KeHePHbIe 3HAHNS, AHAJINTHYeCKHE MeTOIbI B
npogeccHOHAIBLHOMN AeATeTbHOCTH

OIIK-2.1: Micnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUIUINH, CBSI3aHHBIE C TPO(PECCHOHATBHON IS TEIFHOCTHIO

| OIIK-3: Cnioco0eH NpOBOIUTH N3MeEPEHUSI U HADJIK0IeHNsl, 00padaThIBaTh M MPEACTABIATH IKCIIEPUMEHTAJIbHbIE TaHHbIE

OIIK-3.1: Vicionb3yeT OCHOBHBIE METO/IbI M CPEJICTBA IPOBEACHNUS SKCIIEPHUMEHTAIBHBIX HCCIIEI0BAHUH, CUCTEMBI CTaHIapTH3ALUH
U cepTrdUKaIU

B pesyibTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JIKEH

3.1 |3nats:

3.2 | YmeTh:

3.3 | Baagerb:

4. CTPYKTYPA JUCIHAIIJINHBI (MOAYJIS)
Bup HaumeHnoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATHUS / Kypc AroT
Paznen | Pa3pen 1. ®@u3uyeckue 0CHOBBI KJIACCHYECKOH MeXaHUKHU

Cp Kunemaruka /Cp/ 1 16 0
Jlex Junaamuka /Jlex/ 1 8 JI1.1 0
Cp Junaamuka /Cp/ 1 20 0




JIab JIP 1. OcHOBBI METOJIOB 0OPaOOTKH Pe3yabTaTOB U3MEPEHUH (HU3HUECKUX 1 8 J1.6 0
BeauuuH. JIP 2. OnpeeneHue MIOTHOCTH TEN MPaBUIbHOM (opmbl. JIP 3.
OmnpeneneHne yCKOPEHHS CHIIBI TSHKECTH 110 criocody beccens. JIPS.
N3yueHne 0CHOBHOTO 3aKOHA JHHAMHUKH BPAIATEIHLHOTO IBHKEHUS C
nomoInkio Mastauka Obep6exa /J1ab/
Cp Mexanuueckue konebanus u BoaHbl /Cp/ 1 14 0
Paznen | Pa3zpen 2. Mosekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Cp MonexynspHo-kuHeTHUecKas Teopus /Cp/ 1 20 0
Jlab JIP 6. I3mepeHue ATHBI 3BYKOBOH BOJIHBIL,CKOPOCTH 3BYKa U 1 2 JI1.5 0
koaddunmenra [lyaccona mo ¢pa3oBsIM cooTHOIIEHHAM. /J1ab/
Jlex Tepmoaunamuka /JIex/ 1 2 0
Cp Tepmoaunamuxa /Cp/ 1 14 0
HKP 3amiura 1abopatopHbix padot /MKP/ 1 4 0
Pasmen | Pa3men 3. DiieKTpU4€eCTBO
Cp Onekrpocraruka /Cp/ 2 20 0
JIab JIP 7.M3Mepenue eMKOCTH KOHIEHCATOPOB METOIOM OaITUCTUIECKOTO 2 2 0
rajapBaHoMeTpa /J1a6/
Jlex DnektpoauHamuka /JIex/ 2 4 JI1.1 0
Cp Dnekrpoaunamuka /Cp/ 2 22 0
JIa6 JIP 8. M3mepeHune conpoTUBICHHUS METOJIOM YPABHOBEIICHHOTO 2 2 JI2.1 0
Moctuka /JIab/
Paznen | Pa3zpes 4. DieKTpoMarHeTusm
Cp Marnutoctaruka /Cp/ 2 20 JI1.1 0
JIa6 JIP9. Onpenenenue ropu30HTAIBHON COCTABISAIONIEH MAarHUTHOTO TTOJIS 2 2 JI2.1 0
3emmu /J1ab/
Jlex MarnutHas uanykuus. Teopus MakcBesia 11sl 91€KTpOMarHuTHOIO 2 2 0
monst /JIex/
Cp MarnurtHas naaykuus. Teopus MakcBesuia AJis DJIEKTPOMAarHUTHOTO 2 20 0
monst /Cp/
Paznen | Paszpesn 5. OnTuka
Cp Ousnueckas ontuka /Cp/ 2 16 0
Jlex KsanToBas ontuka /JIex/ 2 2 JI1.1 0
Cp KsanToBas ontuka /Cp/ 2 12 0
Jla6 JIP 10. Onpenenenue noxka3aTteneld MpeIoMIIEHHS JKUKOCTEH ¢ TTOMOIIBIO 2 4 JI1.3 0
pedpaxromerpa A66e. JIP 11. Onpenenenue TeMneparypsl pacKaJIeHHOTO
Tena ONTHYECKUM MeTogoM /J1ab/
Paznen Pa3nen 6. AtomHasi u siiepHasi pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 20 0
Cp Snepuas ¢puzuka /Cp/ 2 10 J1.2 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 2 JI1.4 0

5. COJAEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazmen 1. ®dusndeckue 0CHOBEI KIIACCHYCCKON MEXaHUKH

Tema 1.1. KunemaTtuka

DneMeHThl KhHEMaTHKU. Mozenu B Mmexanuke. Cucrema otcuera. [loctynarensHoe JBH)KEHHE TBEPOTO Teia. TpaeKTopus, JJIMHA
l'lyTI/I, BeKTOp nepeMemel—mﬂ. CKOpOCTB u yCKOpGHI/Ie TOYKHU KaK HpOI/ISBOJIHBIe pa}myca-BeKTOpa 110 BpeMeHI/I. HOpMaJ'ILHOC nu
TaHTeHIATbHOE ycKopeHnus. Kiaccugukanus BUIOB ABIKEHHUS.

Tema 1.2. lunamuka

TpPI 3akoHa JuHaMuKu HeroToHa. [ToHATHS Macchl U cUJibl. BUABI CHIT B MEXAHUKE: TPCHUS, YIIPYT'OCTHU U TATOTCHUA. I/IMHyJ'ILC TEJa.

Nmrynsc crutel. BHenrHme u BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCa MEXaHHIeCKol ciucteMsl. LleHTp Mace (eHTp
UHEPLUH) MEXaHIHYECKOH CHCTEMBI U 3aKOH €TO JABMKEHHUS.

PaboTa MOCTOSHHOMN M IepEeMEHHOM CHITbI. BrIpaskeHre paboThl CHIIBI Yepe3 KPUBOIMHEHHBIH HHTEerpan. MOITHOCTh. DHEPTHs Kak
YHUBEpCAIbHAS Mepa Pa3INIHBIX (OPM ABKEHHS M B3aUMOIeHcTBH. KnHeTHueckast SHepTrusl MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHHYECKOH PHEPTHHU U €T0 CBA3b C OJHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTUX Tel.
MoMeHT HHEepLUH TBEPJOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE JUHAMUKU BpaILATENbHOIO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABUYKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TsAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKU BO BHEIITHEM CIJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JiefcTByIOIIEeH Ha MaTepUaIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPIUHU U €ro CBA3b C OJHOPOIHOCTHIO 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,
(u3MUECKUI 1 MaTeMaTHYECKUI MasiTHUKH. DHEPIHs TapMOHIYECKUX KoeOanuiil. Clio)KeHne rapMOHUYECKIX KOJIeOaHU! OHOTO
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.

DJIeMEeHTBI CTaTHCTHYECKOH (u3nKy. 3akoH MakcBeiuia AJ1st paciipeieNieH s MOJIEKYIT HCIbHOTO ra3a I10 CKOPOCTSM.
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 MEXKMOJIEKYISIPHOTO B3auMoJIeHCTBHS. DD PEKTHBHBINA TuaMeTp MoJIeKyll. YpaBHeHue Ban-nep-
Baannca. ®azoBbie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadnBaHKe. KanuispHele ssBICHUS.

Pa3nen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTaTuka

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 anekTpuiecKkoro nojis. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaNpsDKEHHOCTBIO MOJIsL. DIIEKTPUYECKOE 10JIE B JUAIEKTpUKaX. TUIIBI IUAIEKTPUKOB. Bupsl nonspuzannu. Bexrop nomnsipuzanuy.
IIpoBOIHHKH B 3JIEKTPOCTATUUECKOM I0JI€. DNEKTPOEMKOCTh IPOBOAHUKA. KoHaeHCcaTOpB! U uX Buabl. DopMyiia IIOCKOro
KoHzeHcaTopa. CriocoObl COeqMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus aieKTpocTaTuieckoro noist. O0bEMHas MII0THOCTh
SHEPrUH.

Tema 3.2. DnekTpoauHaMuKa

IocTosHHBIN 2MeKTpUYecKui TOK. Buabsl HocurTeneil 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.

Paznien 4. DnekrpomarseTusm

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 ¢ TOKOM B MAarHUTHOM ToJIe. DJIEKTpOMarHUTHas HHAYKIWs. 3akoH Dapaies u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenua. SIpnenue camonHaykuuu. MIHAyKTUBHOCTE KOHTYpa. DJIC
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.

DNeKTpoMarHuTHBIE KoneOanus. ['apMOHNYecKre, 3aTyXaolie U BRIHYKICHHbIEe Konebanus. [loHsaTHe 0 pe3oHaHce.
DneKTpOMarHuTHHIE BOJIHBI M UX cBoiicTBa. [1Ikana aeKTpOMarHUTHBIX BOJIH.




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 ontndeckas annzorponns. Ddhextsl Keppa n @apanes. OnTndeck akTHBHBIC BelecTBa. J(ucmepcus cBera.
DneMeHTHI dJIEKTPOHHON Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon 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.

SBnenue poroaddexra. Buenrnnit Gporoaddext u ero 3akonsl. PoToHsl. YpaBHeHHE DHHIITeHHA 1 BHENTHET0 (GoToddhdexTa.
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. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTPax UCITYCKaHMS U ITOTJIOIICHUSI 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. DieMeHTapHbIe YacTHIbL. VX Kiaccupukams.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosHeHHE caMOCTOSTENBHBIX PaboT

3auer

OKk3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

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

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) Oxonot

¢) 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) DOueprus 4) JIxoynb

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

OTKpBITEIE BOIIPOCEHI

Bomnpoc Nel

OOBsicHUTE, KaK TOJIIPU3ALIKS CBETA MIPUMEHSETCS B CY/IOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BuaMMocT. Kakne
OpPEHMYIIECTBA JaéT HCIIO0JIb30BaHHE MOJISIPU3AIMOHHBIX (QHIBTPOB?

OrtBeT:

TTonsipu3anus cBeTa UCMOIB3YETCS ISl YMEHBIICHUS OJIMKOB M YITyUIIEHHUS BUANMOCTH B YCIOBHSIX SIPKOI COTHEUHON 3aCBETKH WITH
OTPaXEHHOTO CBETA OT BOJIBL. [10MApH3aTOPHI MPOMYCKAIOT CBET TOJIBKO OJHOTO HAIIPABJICHUS, OJOKUPYS OCTAbHBIE, YTO CHUKAET
WHTEHCUBHOCTD OJUKOB. TO 0COOSHHO MOJIE3HO JJI1 MOPSIKOB, MTO3BOJISIS BUJACTh 00BEKTHI Ha TOPU3OHTE WM B BOJie Oosiee YETKO.
[Monsipr3aTopsl TAKXKE MOMOTAIOT Pa3IHyaTh [[BETA U KOHTPACTHOCTH OOBEKTOB, YITydIlas 00IIee BOCIPUATHE OKPYKaIOIIeH
00CTaHOBKH.

Bompoc No2

OOBsicHUTE, KaK IPONUCXOINT JIENICHNE AAep ypaHa B sJIepHBIX peakTopax. Kakue Mepbl IpHHUMAFOTCS U1 KOHTPOJIS IIEITHOH
peaKIuy U IPeAOTBPAIICHHS aBAPUITHBIX CUTYAIHH?

OrtserT:

Jlenenue saep ypaHa IPOUCXOANT ITyTEM 3aXBaTa HEHTPOHOB AAPaMH ypaHa-235, 4To MPUBOAMT K UX pacIICIUICHHIO Ha aBa Oojee
NETKUX SApa U BEICBOOOXKICHHIO SHEPTUH. B pe3ynbraTe peakmy TakKe BBIICIAIOTCS HOBBIC HEHTPOHBI, CIOCOOHBIE BBI3BAThH
JanbHelee aeneHue. s KOHTPOIS LHEMHONW peaKkIUy UCTIONb3YIOTCS YIIPABIAOIINE CTEPKHHU, MOTJIONIAI0IINEe H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAIOIINE IEPETPEB PEAKTOPA. JJOMOTHUTENBHBIE MEPBI 0€30MIaCHOCTH
BKJTFOYAOT Pe3epPBHBIC HCTOYHMUKH MICKTPOIUTAHNS M 3aIIUTHBIE Oaphepsl JUTS CIep )KUBAHUS PaIHOaKTHBHBIX BEIIECTB.

3aKpLITLIe BOITPOCHI C OTHUM IIPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxoit Tvn n3inydenust oopasyercs py aHHUTHIISLMH [aphbl JJIEKTPOH-TIO3UTPOH?
a) Anbda-usnydeHue

b) bera-m3nyaenne

¢) lamma-u3myuenue

d) UudpakpacHoe u3iydeHne

IMpaBuibHEI 0TBeT: ¢) ["amMmma-m3mydeHne

Bonpoc Ne4

Kakoii MeToJ1 HCTIONb3yeTCsl 1JIsl ONpeIeTIeHHs. CTPYKTYPbl KPHCTAIIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHAT MUKPOCKOIIHS

¢) Macc-cniekrpomeTpust

d) Kanopumerpus

IIpaBunbHEIA OTBET: a) PeHTreHOBCKAst AU pakIis




3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU TTPABUIIbHBIMU OTBETAMU

Bompoc Ne5

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

b) JleTeKTOpbl HOHU3UPYIOIIETO U3ITydEeHHs

¢) PertrenoduryopeciieHTHBIH aHaIN3

d) DnexTpoHHAs MUKPOCKOIHS

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:
1. OO6pa3oBaHue renusl.

2. CoenuHEHNE BYX aTOMOB BOIOpOJA.

3. BrIcBOOOXKICHUE YHEPIHH.

4. dopMHpOBaHHE HOBOI MaTepHH.

[IpaBuiibHas Iocne0BaTENLHOCTD: 2 — 4 — 1 — 3

Bompoc Ne§

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

2. VYcTaHOBKa UCTOYHMKA KOTE€PEHTHOIO CBETA.

3. VYcraHoBKa dKpaHa sl HabIroAeHUsT HHTepEepEeHIIHH.

4. PerynupoBanue paccTOSHUSI MEXAY UCTOUHMKOM CBETa U SKPAHOM.

IIpaBuibHas IOCNEN0BATENBHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

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

a) ®otorddexT 1) Conneunsle Garapen

b) SAnepusiit cunte3 2) Jlazepst

¢) Marnutsnoe none 3) Kommacer

d) DnexTpoMarHUTHAsS WHITYKITUS 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)

OIIK-3: CiocobeH npoBOANTL H3MEPEHHS U HAOIOCHNS, 00padaThIBaTh U MPEICTABIATh SIKCIIEPUMEHTAILHBIC TaHHBIS
2 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel




Onumure nporecc u3MepeHus K0dhHuIrenTa TPeHUs CKOIbKEHUSI MEXIY IBYMsI MOBepXHOCTAMH. Kakue napaMeTpsl HEOOX0IUMO
KOHTPOJIMPOBATH MPH MPOBECHUH dKCIIepUMeHTa?

OrtBeT:

Juis uamepenust KodQPUIUEHTa TPEHHUS CKOTBKEHUS MEXKTy IBYMS TIOBEPXHOCTSAMHU OOBITHO UCIOIB3YETCSl METO]T HAKIIOHA
miockocTd. OAKH U3 00BEKTOB OMEIIAETCS Ha HAKIIOHHYIO IUIOCKOCTh, U TIOCTETIEHHO YBEJITMUUBAETCS YTOJl HAKJIOHA 10 MOMEHTa
Havana cKoJkkeHus. KoahhUIMeHT TpeHns pacCUUTHIBACTCS KaK TAHTCHC YIila HAKJIOHA., Ba)kHO KOHTPOIMPOBATh YHUCTOTY
MOBEPXHOCTEH, pABHOMEPHOCTH TIPHIIOKEHHS HATPY3KU H OTCYTCTBUE BHOPAITHIA.

Bompoc 2:

OObsicCHUTE, KaK U3MEPUTH CKOPOCTh PAcIpOCTPAHEHUS 3BYKOBBIX BOJIH B cpejie. Kaknue MeTopl UCTIONb3YIOTCS IS TOTO U KaKHe
(hakTOpBI HY>)KHO YIHTHIBATH?

Orser:

CKOpPOCTb pacmpoCTpaHeHusl 3BYKOBBIX BOJIH B CpeJie H3MEPSIETCS C TOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIIMH BPEMEHH
MPOXOKICHHUS 3BYKOBOHM BOJIHBI MEXY IBYMsI TOUKaMu. VICTIONB3YIOTCS YIIbTPa3BYKOBBIC NATYMKU HIIH MUKPO(OHBI. BaxkHO
YYUTHIBATH TEMIIEPATYPY CPEbI, BIAXHOCTh U HAJTMYHUE MPETSATCTBUN, KOTOPBIE MOTYT MOBIUSATH HA PAaCPOCTPpaHEHHE 3BYKa.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H onuChIBaeT ABMKEHHE TeJIa MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHsI SHEPTUH

IMTpaBunbHEIT oTBeT: b) BTOpoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTces Uit H3MEPEHHs CKOPOCTH 3ByKa B BoJie?
a) l'mapomokarop

b) Oxonot

¢) Conorpad

d) laTunk gaBiaeHUs

IIpaBuibHEI 0TBET: a) ['UaponokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHSAIOT Ha CTaOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

IIpaBusbHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS T H3MEPEHHST MArHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) l'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

VYcraHoBHTE NPaBUIIbHYIO 10CIEA0BATENLHOCTD IIArOB MPH MPOBEACHUN SKCIIEPHUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/yXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepeHne BpeMEHHU MPOXOXKICHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXIy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoCcTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE MOCIEAOBATENIFHOCTS IIAr0B IIPH HACTPOHKE JIA3ePHOTO JAaNbHOMEpa ISl H3MEPEHUS PaCCTOSHHUS:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [onkiroueHre UCTOUHUKA MMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBATENBHOCTD: 2 — 3 — 1 — 4




BOHpOCLI Ha YCTAaHOBJICHUEC COOTBECTCTBHSA

Bonpoc Ne9

YcTaHoBHTE COOTBETCTBUE MEXKIY (GU3UUECKUMH SIBICHUSMH U TPUOOPAMH, UCTIONIE3YEMBIMH ISl UX U3YUECHUS:
Dur3nuecKoe SIBICHUE TIpubop

a) DmexTpuuectBo 1) Ammepmerp

b) Marnetusm 2) Kommnac

¢) OnTryeckue 3G eKTh 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) ['eiirepoBCKHMi CUSTUHK
IIpaBuabHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3MUECKUMH BENMYNHAMH U UX €ANHHUIIAMH H3MEpeHHs B MexXTyHapOTHOH CHCTEMe eAMHHMIT
(Cn:

Ddusnyeckas BEIMYHHA Enunnna usmepeHus
a) Cuma 1) Heloton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Dueprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OOBsicHUTE, KaK MPOUCXOIUT MPETIOMIICHHE CBETa HAa TPAaHUIIE ABYX CPEJl C pa3HBIMU MMOKa3aTensIMu peinomiteHus. Kakue gakropsr
BIIMSIOT HA YroJ MPeToMIICHHS?

Orger:

[IpenomiieHue cBETa MPOUCXOJINT, KOT/Ia CBET TIEPEXOIUT U3 OJTHON CPENIbI B APYTYIO C Pa3IMIHBIM MTOKAa3aTeIeM PEITOMIICHHSL.
YTox npenomMIIeHusI OIPeIesIeTCcs] OTHOIIEHHEM CHHYCOB YIIIOB MaIeHHsI U TPEIOMIICHHS, coraacHo 3akoHy CHemna-/lexapra. Ha
YIOJI TIPEJIOMIICHHS BIHSIFOT ITOKA3aTeNH MPEIOMIICHHs 00CHX CpeJl, Yrol MaJCHUs CBETa U JAJIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOTUT (PoT03(hheKT U Kakue (PaKTOPhI BIUSIOT Ha €ro HHTEHCUBHOCTS. Kakue MaTepHaisl Hanbomnee

3¢ (HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortser:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET 3NIEKTPOHBI I3 IOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderTa
3aBUCHUT OT YaCTOTHI CBETA, €M0 MHTEHCHUBHOCTH M CBOWCTB MaTepuaia. Marepuaibsl ¢ HU3KOH paboToii BBIXOa dJIEKTPOHA, TaKHe
KaK [IeJ0YHbIC METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT GOTOIDDEKT.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxkoit mpubop ucronas3yercst A1 U3MEpPeHUs JUINHBI BOJIHEI CBeTa?
a) CriektpomeTp

b) ®ortomeTp

c¢) Uuarepdepomerp

d) Muxpockon

ITpaBunbHEIi 0TBET: a) CIEKTPOMETP

Bomnpoc Ned

Kakoii anemenT nepuoguueckoi TabnuIpl UMeET HanOOoblIee KOJINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) [Tmyronnit

¢) Panuit

d) Kanmudopuuii

[TpaBuibHBINA OTBET: &) YpaH

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU




Bompoc No5

Kaxwe MeTopI HCTIONB3YIOTCS U OOHAPY)KEHHS PaIHOaKTHBHEIX HCTOYHUKOB?
a) lamma-criekTpomeTpus

b) JleTeKTopbl HOHU3UPYIOIIETO HU3ITyIeHUS

¢) PeHtrenoduryopeciieHTHBIN aHaIn3

d) DnexkTpoHHast MUKPOCKOTIHS

[IpaBunbHbBIE OTBETHL: a, b

Bonpoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS AT HCCIEAOBAHUS ONTHYSCKUX CBOICTB MaTepHAIOB?
a) CnektpodoTomeTp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

[TpaBuitbHBIC OTBETHL: 2, b, C

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCIbHOCTH

Bompoc No7

YcTaHOBHTE MPAaBIIBHYIO TIOCIIEIOBATEIEHOCTD ATAIIOB MIPOIIECcca SIEPHOTO CHHTE3a:
5. OO6pa3zoBaHue renus.

6. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

7. BrIcBOOOKICHNE YHEPTHH.

8. DopMHpOBaHHNE HOBOII MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE IPAaBIIIBHYIO TOCIEI0BATENBHOCTD IAT0B IPH IPOBEACHUH SKCIICPUMEHTA 110 HHTEeP(EpeHIUH CBETa:
5. Habnronenye u perucrparys HHTEpHEepeHIUOHHON KapTHHBIL.

6. VYcTaHOBKAa NCTOYHUKA KOTEPEHTHOI'O CBETA.

7. YcraHOBKa 3KpaHa AJs HaOMIOAEHUsS MHTepGhEePEeHITHH.

8. PerynupoBanue paccTOSHHS MEXIY HCTOUHMKOM CBETa M AKPAHOM.

[IpaBuiibHast TOCTIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocsl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy (PU3NIECKIMH SIBICHISIMHU U HX IPUMEHCHHEM B TEXHHUKE:
PusnyecKkoe sSBICHHUE IIpumeHeHne B TEXHUKE

a) ®ororpdexr 1) ComHeunsie OaTapeu

b) Snepusrit cuare3 2) Jlazepst

¢) Maruutnoe noie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIIHS 4) T'enepanus 3JIEKTPOIHEPTHHI

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

VY CTaHOBHTE COOTBETCTBHE MEXIY (HDHU3MUECCKAMH SBICHUSAMHE B ONITHKE U MX OIUCAHUCM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuust 1) Pa3nokeHne cBeTa Ha CHEKTpaJIbHBIE IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUU Yepe3 Iperpamgy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETa IIPH TEPEX0/e U3 OTHOW CPeasl B APYTYIO

d) Uarepdepenuuss  4) IlepekpriTie CBETOBBIX BOJIH, MPUBOLSIIEE K YCHICHHIO WM OCIA0JICHUI0 MHTEHCUBHOCTH CBETa
[TpaBuIBHOE COOTBETCTBHUE:

a) —2)

b) — 3)

¢o—1

d)—4)

6.4. MeToanyeckue MaTepHuaJibl, onpe/e/siioime NpoueIypbl OeHNBaHUS

Metonyka oreHKH JIaGOpaTOpHBIX padoT

CTyneHT IOJDKeH BBIIONHUTE M 3aIIUTHTH BCE JTa00paTOpHBIE PaOOTHI, IPEyCMOTPEHHBIE IPOrPaMMON THCIIUTIIHHEL
JlabopaTopHast paboTa CUMTAETCS 3aLIMIIEHHON IPH YCIOBUH yIOBICTBOPHTEIHHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIPOCOB, TIPUBEJCHHBIX B KOHIIE KaXKI01 pabOTHI B 1a00PaTOPHOM HPAKTHUKYME, a TAK)KE BBIIOJIHEHHS TECTOBBIX 3aJJaHHHU 110 TeMe




paboTHI HAa YCMOTpEHHME MpenoaBaTenei.

MCTOJII/IKa 3a4cTa 110 JUCHUIIINHE
3auer mo JUCHUTIUIMHE BBICTABIISICTCA IO PE3YJIbTaTaM CHCTEMAaTHYCCKON pa6OTLI CTyAC€HTA B TCUHCHUEC CEMECTPA.

MeroaHKa OICHKH 9K3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIHIEHHOTO MaTepHraia -
TEPMHHBI, OTPE/ICIICHNUS, 3aKOHBIL.

B pamkax TeopeTHdYeckoil 4acTh 00yqaroIuiics, Ui KaXKI0ro 3a1aHus, GOpMyIHPYeT MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM CiTydae 3aqaHue
CUHTAETCs] HEBBITIOJTHEHHBIM.

IIpakTHyeckas yacTh K3aMEHA 0 AUCLHMIUIMHE IPEICTABISCT 3a/1a4, HAPABJICHHBIC HAa BBIBICHHE BO3MOKHOCTH IIPAKTHYECKOTO
NPUMEHEHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMEH BBICTABISIETCS C YUETOM PE3YJIHTATOB BBITIOIHEHHS TEOPETUIECKOM U MPAKTHUECKON YacTel B COOTBETCTBUU C
NPUBEICHHBIMH HIKE TPSOOBAHHUAMH.

5 (oTim4HO) >85 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMMOOK.

4 (xoporo) 7584 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMHU, B 00BEME HOCTATOYHOM IS OOIIETo
(hyHKIMOHUPOBAHUS CUCTEMBI MJIH BBITIOJIHEHO J1Ba 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJTHOM 00BbeMme U 0e3 OLIMOOK.

3 (yROBIETBOPHUTEIHHO) 50+74 BrInoniHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSAMH, B 00bEME
JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIHHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TPeOOBaHMAMH, B 00beMe

JO0CTAaTOYHOM JIs 06IL[€F0 (I)yHKI_II/IOHI/IPOBaHI/IH CUCTEMBI
HTtoroselii 6ajur 3a 9K3aM€eH BBICTABIISIETCS 110 OLCHKEC Xyz[mef/i gactu. B CIIOPHBIX CJIydasaX MPCroAaBaTeCiib BIIPAaBC 3a1aBaTh
YTOUHAIOMINE BOIPOCHI U 1aBATh JOMOJHUTECIBHBIC IPAKTUICCKUC 3aJaHA.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1 PexoMenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTaBUTENHU 3arnaBue W3nmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue /it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
HBanoBHa
JI1.2 | Bukynos CtaHucnas Du3uKa: 3a1a44 A1 CAMOCTOAT. PEILEHU UL CTyJEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Buxkroposuuy, 04. 1 3204. (hopM 0O0yUeHHs 2011
Tpeiakuna Enena
TpanueBHa
JI1.3 [CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBINA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
WBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa
JI1.4 | Buxkynos C. B., Odusnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpoiakuna E. T.
JI1.5 |Hwuxurenko AHatomuii |JlabGopaTopHBIH IPAKTHKYM ITO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuu, SkoBies 2019
Buagumup
Huxonaesuu,

CurnmoB Bragucnas
WBanosuy, TpeiHKHUHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukonaeBuu

JI1.6 |Huxurenko Anatonuii |JlabopaTopHBIN NPaKTHUKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuny, SIxoBnes 2018
Biagumup
Huxonaesuu,

CurumoB Brnanucnas
NBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun Hukomnaeuu

7.1.2. lonoHUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBIil MPAaKTHKYM IO (pu3nke. DNeKTPUIECTBO, MATHETH3M Hosocubupck: HI'ABT,
Bacunbesny, 2002
CunroxoB Muxanin
IlerpoBuu
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)
Haznauenwue Ob6opynoBanue
YuebHas ayAUTOpUS i | AynutopHas nmocka; Komrurekt ydgeOHONM Mebenmu; JlabGopaTopHble CTEHIBI: YHHBEpCATBHBIA

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCcTalun

CTeHA «3aKOHBl MOCTOSHHOrO ToKay, 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro moist 3emu, 4 mT. OmnpesnelicHUEe YCKOPEHUS
CHITBI TSDKECTH T0 crioco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Onpenenenue  ckopocTH 3Byka; OrmpeneneHue  OTHOLICHHMA — TEILIOEMKOCTEH, 2  IOT.;
JlaGoparopHoe ob6opynoBanue: Habop »snekTpou3MepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHYS TS BBIYUCIICHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.

JlabopaTopuss onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s

AymutopHas pocka; Kommurekt yweOHoit MeOenm; JlaGopatopHsle ycraHOBKH: OmpenmeneHue
IJIaBHOTO (POKYCHOTO paccTOSHHA JHH3BL, OIpeneneHue Mmokas3aTrels IPeIOMICHHS XKHIKOCTEH ¢

MIPOBEICHUS nabopaTopHBIX | HOMoLIbI0  pedpakTomerpa AOGOe; OmpeneneHue UIMHBL BOJHBI Jlazepa MNpU  [TOMOIIU

3aHATHI IupakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C IOMOIIBIO
caxapumetpa, 2 mT.; OmnpeneneHue TeMrepaTypbl packan€HHoro Tena; lccnemoBaHue
JIMHEWYaToOro CIeKTpa BOAOPOa M OMpeieieHus MOCTOsIHHOM Punbepra

YuebHas AyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

IIPOBEIEHHUs TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOUYHOHU aTTECTALUH

(cranpoHapHBIi), 3kpaH (cTanuoHapHslit), [TK (mepenocHoi)




