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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

2.1.2

Xumus

2.13

HaueprarenpHast reoMeTprs 1 HHXKCHEpHas Tpaduka

2.2

III/ICIIHH.]'II/IHLI U MMPAKTUKH, 1JIS1 KOTOPbLIX OCBOCHUE JAHHOU! TUCUMIIJIMHBI (MO[ly.]'Iﬂ) HeOﬁXO}lI/lMO Kak
npeauiecTByroumiee:

221

CynoBoe 311eKTpo00OPyI0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

222

Texangeckast pusnka

223

JKo0I0rus

224

OCHOBBI HAYYHBIX UCCIIEIOBAHUN

225

Texuomornaeckas (HpOGKTHO-TGXHOHOFH‘IGCKEIH) IIpaKTUKa

226

Z[CTaJ'H/I MalluH 1 OCHOBBI KOHCTPYUPOBAHHUSA

227

OO01as 31eKTPOTEXHUKA U DIIEKTPOHUKA

228

IInaBaTenbHas

229

ComnporuBieHne MaTepuaaos

2.2.10

Teopust MEXaHU3MOB MaIIUH

2.2.11

Texanueckas TCPMOJMHAMUKA U TCILIONICpEaAada

2212

I'mapomexanuka

2.2.13

Cy,E[OBbIe BCIIOMOT'aTCJIBbHBIC MCXaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.14

CynoBble KOTENbHBIE U MAPOIPOU3BOISIIIE YCTAHOBKH

2.2.15

Cynossle TypOOMAIIHEI

2.2.16

Cyuosme XOJIOAUIIBHBIC YCTAHOBKH U CUCTEMBI KOHIAUITHOHUPOBAHUSA BO31yXa

2.2.17

OnexTpoodopynoBaHHE CyIOB

2.2.18

OCHOBBI aBTOMaTHKH 1 TCOPUHN YHIPABJICHUA TCXHUICCKUMU CUCTEMaMU

2.2.19

Cy,[[OBbIC JABUI'aTCJIM BHYTPEHHEI'O CTOpaHUs

2.2.20

TexHONOrUsA TEXHUYECKOT0 00CITY>KUBAHUS U PEMOHTA CY/I0B

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUA JTUCIIUITJINHBI

(MOY.JIA)

OIIK-2: Cnioco6eH NpUMeHATh eCTeCTBeHHOHAYYHbIe 1 001leMHKeHepHble 3HAHU, AHAJIMTHYECKHe MeTOAbI B
NnpohecCHOHANBHOM AeSITeJbHOCTH

OIIK-2.1: Micnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIHILIMH, CBSI3aHHBIE C IPOGECCHOHATBHON IESITEeIbHOCTBIO

| OIIK-3: CniocoGeH nNpoBOAMTH U3MepeHUs U Hal/1100eHusl, 00padaThIBAThL H NPEICTABJIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

OTIIK-3.1: Vicionb3yeT OCHOBHBIE METO/IbI M CPEJICTBA MPOBEACHUS IKCIICPUMEHTAIBHBIX UCCIIEI0BAHU, CHCTEMBI CTaHIapTH3AIINH
U cepTHUKAITUH

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

31

3HaTh:

3.1.1

- (hm3MUECKHe OCHOBBI MEXaHUKH;




3.1.2 | - oCHOBHBIE MOHSATHSI, 3aKOHBI H MOJIENI MEXAHUKH, SJICKTPHUECTBA U MarHeTU3Ma, KOJIeOaHuil 1 BOJH, KBAHTOBOU

(bU3UKH, MOJICKYISIPHOIM (DU3UKH U TEPMOIMHAMUKY, ONITHKH, ATOMHOM U SACPHOM (HH3UKH;

3.1.3 |- MeTOABI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICA0BAHNS B (pr3nke

3.2 | YmeTs:

3.2.1 | ucrronp30BaTh GU3WIECKUE 3aKOHBI TIPH aHAIH3E U PEIICHUHN TPOoOIeM MPOoeCCHOHATBHOMN e TeIFHOCTH

3.3 | Bmagersn:

3.3.1 | MmeTogaMu npoBeAcHUs (PU3UUSCKUX U3MEPCHUI, METOAaMH KOPPEKTHOH OLICHKH TOTPELIHOCTEH P NPOBEACHUN

(bHSI/I‘{eCKOFO 9KCIICPUMCHTA

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JIS)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 2 16 0
Jlex Junaamuxka /Jlex/ 2 2 J1.1 0
Cp Junaamuka /Cp/ 2 24 0
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NISCKUX 2 4 JI1.6 0
BenuunH. Ornpenenenue MIOTHOCTH TBEPAOTO TeNa MPaBUIEHON (POPMEI.
OmnpeneneHue yCKOPEHUsI CHIIbI TSHKECTH 110 crocody beccenst. M3ydenue
OCHOBHOTO 3aKOHA THHAMHKH BPAIaTeIEHOTO JBHKCHUS C IOMOIIBIO
masitHuka O6epbexka. /J1ab/
Cp Mexanngeckue kKonebanus 1 BoJIHbI /Cp/ 2 24 0
Paznen | Pazpes 2. MosekyiasipHas Gpu3nKa ¥ TEPMOAMHAMHUKA
Cp MonexynspHo-KuHeTHUeCKas Teopust /Cp/ 2 20 0
JIab V3mepenne ITHBI 3BYKOBOI BOJHBL,CKOPOCTH 3BYKa M KO3 GHUIHEeHTa 2 2 JI1.5 0
ITyaccona o ¢a30BBIM COOTHOMIEHHAM. /J1ab/
Jlex Tepmonunamuka /Jlex/ 2
Cp Tepmonunaamuxa /Cp/ 2 14 0
Paznen | Pasgen 3. DiiekTpu4ecTBO
Cp Onextpocraruka /Cp/ 20 0
Jla6 H3MepeHne eMKOCTH KOHJIEHCATOPOB METOIOM OAJUTUCTHIECKOTO 2 2 0
ragpBaHoMeTpa. VccienoBanue aeKkTpocTaTuueckoro noms. /J1a6/
Jlex OnextpoauHamuka /JIek/ 2 4 JI1.1 0
Cp Onexrpoaunamuxa /Cp/ 2 24 0
JIab H3MepeHue conpoTUBIIEHUS U OLPEIEIICHUE YACIBHOIO CONPOTUBIICHUS 2 2 2.1 0
MIPOBOJIHKKA. V3ydeHHE 3aBUCHMOCTH CONIPOTHUBIICHHS TIPOBOIHUAKA U
MOJTYIIPOBOIHAKA OT TeMIiepaTypsl. /J1ad/
Pazpen | Paspen 4. dnekrpomarserusm
Cp Marnutoctaruka /Cp/ 20 JI1.1 0
Jla6 OrnpenieneHre TOPU3OHTAILHON COCTABIISAIONIEH MAarHUTHOTO TIOJIST 3eMJTH. 2 2 JI2.1 0
HWccnenoBanune MmarautTHOTO T071s1. /J1a6/
Jlex MarnutHas uanykuus. Teopus Makcsemia 1151 9J1€KTpOMarHuTHOIO 2 2 0
mosst /JIex/
Cp MarnutHas naaykuus. Teopus MakcBesuia AJist QJIEGKTPOMAarHUTHOTO 2 20 0
nionist /Cp/
Paznen | Pa3pex S. OnTuka
Cp Omsnueckas ontuka /Cp/ 2 16 0
Jlek KBanToBas ontrka /JIex/ 2 2 JI1.1 0
Cp KsanToBas ontuka /Cp/ 2 12 0
JIab OrnpeneneHue nokasaTtesen mperoMIIeHHUS KUKOCTEH ¢ TTIOMOIIBIO 2 2 JI1.3 0
pedpaxromerpa A66e. OrnpeneneHne TeMIepaTypsl pacKaJeHHOTO Tela
ONTUYECKUM MeToqoM. /J1ab/
Pazgen Pa3nen 6. AtomHast u siiepHasi pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenne aroma /Cp/ 2 20 0
Cp SAnepnas ¢msuxa /Cp/ 2 8 J1.2 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 4 J1.4 0




5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasznen 1. dusudeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OneMeHTh! KuHEMaTHKU. Mozenu B mexanuke. Cuctema orcueta. IlocTynarenbHoe ABUXKEHUE TBEPAOrO Tena. TpackTopus, AI1Ha
MyTH, BEKTOp nepemenieHns. CKOpoCTh M yCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJinyca-BeKTopa 1mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOe ycKopeHus. Knaccudukanuus BUIOB JBIKEHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HerotoHa. [ToHATHS Macchl ¥ cuilbl. Busibl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TArOTeHUs. MMiynbc Tena.
Nmnynbe cunbl. BHenHre 1 BHyTpEHHHE CHIIBI. 3aKOH COXPaHEHUS HMITYJIbCa MEXaHUIEeCKOH cucteMsl. LlenTp macc (LIeHTp
MHEPLH) MEXaHUYECKOI CUCTEMBI U 3aKOH €T0 JBMKEHHUS.

PaboTa mocTosTHHOM 1 TIepeMeHHOH cHITbl. BripakeHne paboTHI CHITBI Yepe3 KpUBOIMHEHHBIH HHTErpajl. MOIIHOCTh. DHEeprus Kak
YHUBEpCAJIbHAS Mepa Pa3MUIHBIX (GOpM JABMKEHUS U B3auMoeicTBUsI. KuHeTnueckast JHEpPTUsl MEXaHUIEeCKOW CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHUYECKON SHEPTHH U €T0 CBSI3b C OXHOPOIHOCTHIO BpeMeHH. Y 1ap abCONIIOTHO YIPYTUX U HEYIPYTUX Tedl.
MoMeHT uHepLH TBEPAOIo Tena OTHOCUTENbHO ocH. IIpumepsl ero Beruucnenus. Teopema Illteitnepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE TMHAMHUKHN BPAIATEIbHOTO IBUKEHHS TBEPAOTO Tella OTHOCUTEIBHO HEIMOIBUKHON OCH. 3aKOH COXPAHEHUSI MOMEHTA
MMITYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroteHus. [loreHnmanbpHas sHeprust MaTepUalbHON TOUKHM BO BHEIIHEM CHJIOBOM I10JIE U €€ CBS3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXpaHEHHUS MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BpEMEHH.
JlaBneHne B )KUAKOCTH U rasze. EAuHUIB n3MepeHns gapienus. 3akonsl [lackans n Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHME Hepa3pbIBHOCTU. Y paBHEeHUE bepHyn u cieactsus U3 Hero. Teuenue BsA3kol skuakoctu. @opmynsl HeroToHa 1
Crokca. KoaddurpeHT BI3KOCTH U METOJIBI €TO OIIPEICIICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonunueckue konebanus U UX XapakTepucTuku. JuddepeHnnansHoe ypaBHEHHE TapMOHHUECKUX KonebaHuid. I1pykKuHHBIH,
(u3MUeCcKuil 1 MaTeMaTHYCCKUI MasITHUKH. DHEPIHs TapMOHIYECKUX KojeOanuil. ClIo)KeHHEe rapMOHUYECKIX KOJIeOaHU! OTHOTO
HaIpaBJeHUs] ¥ OJIMHAKOBOI yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEHANKYISPHBIX Konebanuid. Purypsl Jluccaxy. 3aTyxaronie U BEIHYKASHHBIE KoneOaHus. PesoHaHc.
BonHOBBIE mponecchl. MexaHn3M 00pa30BaHUs MEXaHHYECKUX BOJIH B YIPYrou cpene. [IpoaonsHbIe ¥ MONepeyHbIC BOTHBL
VYpaBHeHue 1iockoit Oerymeit BoJaHbI. J[JTMHa BOJIHBI M BOJTHOBOE YHUCIIO.

Paznen 2. MonekynsapHas Gu3uKa 1 TEpMOJTUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MengeneeBa. OcHoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpensss KHHeTHIeCKasi SHEPrust MOJIEKyL. MOIeKyIsIpHO-KHHETHYECKOEe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTucTU4ecKoi (pusuku. 3akoH MakcBesa A/ pacipeeeHHs: MOJIEKYIl HEealbHOTO ra3a Mo CKOPOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonmbumMana a1 pacnipeniesieHHs 9acTHI] BO BHEITHEM NOTEHIUAIbHOM Hoiie. CpeHee 4ncio
CTOJIKHOBEHHI W CpeHSS [UTHHA CBOOOTHOTO Tpobera MOJIeKyIl.

OmnsitHOe 060ocHoBaHKMe MKT. [Iuc¢dy3us, TermnonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHa.

Tema 2.2. TepMoanHaMuKa

Buytpennsist sHeprus. Uucno creneHei CBOOOIBI MOJIEKYI. 3aKOH PAaBHOMEPHOTO PACTIPE/ICIICHHUS SHEPTHH IO CTETICHSIM CBOOO/IBI.
[epBoe Havano TepmoanHaMuKH. PaboTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpOCHCTeMBI. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UICAIBHOTO Ta3a OT BUja npolecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omnporneccaM. AnuabaTHbIN mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsbie 1 HeoOpaTuMble mponecchl. [nkin KapHo u ero k.11.a. [urd uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHsATHE 00 SHTpONUY, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYISIPHOTO B3auMoIeHCTBHS. DO (EKTHBHBINA TuaMeTp MoJIeKyll. YpaBHeHue Ban-nep-
Baanbca. ®a3osbie nepexonan! 1 u 2 poga. Kputmaeckoe cocrosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsDKeHHE. CMadnBaHKe. KanmispHble sSBICHUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. DnekrpocTaTuka

3akon Kynona. Hanps’keHHOCTb U CUJIOBBIE JIMHHY HANPSHKEHHOCTH 3JIEKTPUYECKOro mois. [IpuHmun cynepno3unum
anexTpuueckux nonei. [pumep pacuera HampsXKEHHOCTH OIS, CO3AaBacMoi cucTeMol 3apsaoB. [IoTok BekTOpa HaNPSKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 21eKTPUYECKOro MOt MO TIepeMENIeHUIo 3apsiaa. LupKymsmnus BeKTopa HanpsbkeHHOCTH. [loTeHIManbHbIi XxapakTep
3MEKTPOCTATUUECKOro Mos. [ToTeHnuan 31eKTpu4ecKoro noist. DKBUMOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIHANA C
HAMpPsHKEHHOCTBIO MOJIs. DNEKTPUUECKOE MOJI€ B TUANEKTPpUKaX. THIIBI AUAIEKTPUKOB. Buasl nonspusanuu. BexTop nonspusanun.
IIpoBOAHNKH B 3IEKTPOCTATHIECKOM IToJe. DIEKTPOEMKOCTh TpoBoaHMKA. KoHmeHcaTops! 1 nx BUABL. DopMyIia MIOCKOTO
koHJeHcaTtopa. CrocoObl coeTMHEeHH KOHAEHCATOPOB B O6aTapero. DHeprus 31eKTpocTaTndeckoro noist. O0bpEMHAS MIIOTHOCTh
SHEPruH.

Tema 3.2. DnekrpoauHaMuKa

IocTosHHEBIN 2MeKTpUYecKui TOK. Buabl HocuTeneil 3apsa B pa3nuuHbix cpegax. Cma Toka. Bexrop mnorHoctr Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /1S ydacTKa U noaHoi nenu. ConpoTuBlIeHrne U MIPOBOJUMOCTb IPOBOJIHUKOB, HX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NPH Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOITHOCTH 3IeKTpHUYecKoro Toka. 3axoH Jlxoymsa-Jlenma. [Ipasnna Kupxroda u mpruMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpomarHeTusm




Tema 4.1 MarauroctaTika

MarnuTHoe none. MHayKkiys MarHuTHOTO 1oiis. CUnoBble IMHUK MAarHUTHOTO 0SS, €r0 BUXPEBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarautHoM mode. [IpuHnun paboTs! anekrpoasurarens. 3akoH bro-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOTro M KPYroBOT'O TOKOB).

Cuutbl B3aMMOJEHCTBHUS MapaIeibHbIX TOKOB. 3aKoHbI AMIepa. JIBH)KEeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsiuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas uaaykuus. Teopus Makcsenia Ajist 31€KTPOMarHUTHOTO MO

PaboTa o mepemMenieHuo MPOBOTHIKA M KOHTYpPA ¢ TOKOM B MAarHUTHOM TOJIe. DJEeKTpOMarHuTHas HHAyKnus. 3akoH Dapaznes u
€ro0 BBIBOJ] U3 3aKOHA coxpaHeHwus 3Hepruu. [pasuno Jlenna. SIBnenune camonHaykimn. MHIyKTHBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe nose B BemecTse. THITBI MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pu3ndeckas mpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBemia B UHTEIpaJlbHOM
thopme.

ITonsTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE ¥ UHAYKTUBHOE) M MOJHOE CONPOTHUBIIECHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juid eH IEPEMEHHOT0 TOKAa. MOIIHOCTb, BbIJIENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosiebanus. ["apMOHIYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIe KoaeOanus. [IoHsTHE 0 pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa. IlIkana 3MeKTpOMarHUTHBIX BOJH.

Paspen 5. OnTuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHue MONMHOTO BHYTpeHHETo oTpakeHns. CBeToBoabl. Cheprueckne 3epkana. @opmyna 3epkana. [Toctpoerne n3o0pakeHHH.
Tonxkwue nun3sl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BounHOBast aneKTpoMarHuTHas IpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepeniyn ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnns cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepdEepeHINy B HayKe U TeXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpaguyeckoe ucciemoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHEIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpu OTPaKeHUU U
NPEeJIOMJIEHUH Ha TPaHUILE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas aHn3oTponus. Dddextst Keppa u @apages. Ontudecku akTHBHBIE BelecTsa. Jlucmepcus cBeTa.
DyeMeHTBI 3IEKTPOHHOI Teopuu qucnepcun ceera. [lornomenue (adbcopbuust) ceera. 3akon byrepa.

Tema 5.2. KBanToBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus: Buna. @opmyna Penes-/lxunca.

SAsnenue porodrdpdexra. Buennnit poTorddexT u ero 3akoHbl. PoToHBI. YpaBHeHHE DitHINTEHHA T BHemHero hoTtoaddekra.
Macca n ummynsc ¢portoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN EWCTBHSA, YCTPOICTBO M IPUMEHEHHE.

Paznen 6. ATomHas u sigepHas Gu3nKa

Tema 6.1. Ctpoenue atoma

Mopnemu aromoB Tommicona u Pesepdopaa. DMmipraeckre 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAaHHS U HOTJIOIIEHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHUM.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHNE KOPIYCKYJIIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoOBast hyHKITUS 1
ee craTucTuuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoHapHBIX COCTOSHUN.

IMoctynarst bopa. bopoBckas Teopust atoma BOJOPOJIa U BOAOPOAONOA00HOT0 HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 3J1eKTPOHOB IO COCTOSIHUSIM.
Tema 6.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomnienre, CioHTaHHOE U BBIHY)KJEHHOE M3aydeHue. [loHsTre 06 onTuyeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEPIUs CBSI3U A1pa.

B3aumMonelicTBUE HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MIPUPOAE AACPHBIX CUl. Monenu sapa. PaguoakTUBHOE U3IIy4eHHUE U €T0
BHJIbI. 3aKOH PaJIMOaKTHBHOT'O pacra/ia. 3aKOHOMEPHOCTH M IIPOMCXOXKICHUE alb(a, Oera - ¥ raMMa-n3JIydeHUs] aTOMHBIX sIEp.
IToHsATHE O AAEPHBIX PEAKLMAX U MX OCHOBHBIX TUIAX. VICKycCTBEHHAas paluOaKTUBHOCTb. JleneHue Tsxensix aaep. Lennas
peakiust neneHus. IloraTHe o sipepHoi SHepreTuke. Peakist CHHTe3a aTOMHBIX sinep. [IpobieMa yrpaBiieMbIX TepMOSIEPHBIX
peakuuid. DneMeHTapHble yacTHLbl. VX knaccudukanms.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BrimonHeHue 1 3amuTa 1abopaTopHbEIX paboT
BrimonHeHne caMOCTOSATENBFHBIX PadoT




3auer
DK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npemxycMOTpeHO y4eOHBIM IITaHOM

6.3. KonTpoabHbIe BONPOCHI U 3aaHUS

OIIK-2: CnocobeH MNPUMEHATH €CTECTBECHHOHAYYHbIC 1 06H_ICI/IH)K€HCpHLI€ 3HAaHUs, aHAIUTHYCCKHUEC MCTO/IbI B HpO(I)CCCI/IOHaHLHOI\/II
JACATCIBHOCTU

2 cemectp

OTKpBITBIE BOIIPOCHI

Bomnpoc Nel

OOBsicHUTE, TOYEMY ITPH IBIDKCHUHU KOpaOiIs BOSHUKAIOT KoIeOaHus Kopiyca. Kakue BHeIIHIE 1 BHYTpeHHHE (paKTOPBI MOTYT
BJIMSITH Ha aMIUTUTYY U YaCTOTY 9THX KOJeOaHui?

OrtserT:

Konebanns xopiyca Kopabiisi BOSHHKAIOT W3-3a BO3CHCTBHS BHEITHUX CHJI, TAKMX KaK MOPCKHE BOJHEL, BETEpP W TEICHHS.
BHyTpeHHHUe (akTopsbl, BKIII0Yask KOHCTPYKIIMIO KOPITyca, pacipe/ieieHne Harpy3Kku 1 paboTy MeXaHM3MOB, TAKXKE UIPAIOT POJIb.
BHerHMe cHITbl 3aCTaBISIOT KOPaOib K0JIe0aThCsl B BEPTHKAILHOM M TOPU3OHTAILHOM HAIPABICHUSX, YTO CO3JaeT ANHAMHICCKHE
Harpy3kd. AMITIATY/Ia ¥ 9aCTOTa KOJIeOaH!H 3aBHUCST OT pasMepa i (opMbI Kopalirst, TITyOHHBI MOPSI, TIOTOTHBIX YCIOBHH H
COCTOSIHUS BOJHOH ITOBEPXHOCTH.

Bompoc No2

OOBsicHUTE, KaK OCYIIECTBIICTCS YIIPABICHUE CyHOM B YCIIOBHSAX OTPAaHNYEHHONW BHAMMOCTH. Kakne TeXHOIOTH M HHCTPYMEHTHI
TMPUMEHSIOTCS AJIs oOecnieueHus 6e30MaCHOCTH TIaBaHus?

OrtBer:

YnpasieHne CyTHOM B YCIIOBHUSX OTPaHIMYCHHOH BUANMOCTH TPEOYeT HCIOIB30BAaHMS CIICIIHATbHBIX HABUTAIIMOHHBIX
MHCTPYMEHTOB U TeXHOJOrui. Pagap mo3Bosnser 0OHApyKUBATh NPETIATCTBHA U APYTHE CYZa, IXOJIOTHI 00ECIICUNBAIOT OIpeIeICHIE
riryOuHbI U penbeda nHa, a GPS-crcTeMbl IpeIoCTaBIsIOT TOYHYI0 HHQOPMALIHIO O MECTOMONIOKEHAN. ABTOMATH3UPOBAHHEIC
CHCTEMBI YIIPABJICHNUS IOMOTAIOT MOAJEPKUBATh Kypc M M30€raTh CTOJIKHOBEHUH. Bee 3TH cpecTBa NOBBINIAIOT 0€30MaCHOCTb
TUTABAHUS 1 MUHUMHU3HUPYIOT PUCKH aBAPUIHBIX CHTYAITHH.

3aKpLITLIe BOITPOCHI C OAHUM IPaBUJIIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H OIuChIBaeT ABMXKEHHE TEJIa MO BO3AEHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUH

IMTpaBunsHEIT oTBeT: b) BTopoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTcest Uit H3MEepEHHst CKOPOCTH 3ByKa B Boje?
a) l'mapomokarop

b) OxonoT

¢) Conorpad

d) laTunk naBiaeHUs

IIpaBumsHENA oTBET: a) ['maponoKaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIBHBIMU OTBETaAMHU

Bonpoc Ne5

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

b) Pacipenenenue rpy3os

¢) BricoTta HagBoaHOTO GOpTa

d) I'mybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kakue ycTpoiicTBa HCIOMB3YIOTCS U U3MEPEHUS TapaMeTPOB MOPCKOH cpetbl?
a) TepmomeTpst

b) JaTuuku conénocru

¢) PIIC

d) CniyTHUKOBBIE TIPUEMHUKA

IIpaBusbHBIE OTBETHL: a, b, ¢, d

BOHpOCBI Ha YCTAaHOBJICHUC MTOCJICAOBATCIBHOCTH




Bompoc Ne7
YcTaHOBHTE TPABIIIBHYIO ITOCIIEIOBATEIBHOCTD 3TAIIOB JIBUKCHHUS CYHA B IITOPMOBBIX YCIOBHUSX:

1. OreHKa MOTOAHBIX YCIOBHH.

2. [Ipunstie mep no obecreueHHo 6e30MacCHOCTH dKHUMaXa U rpysa.
3. VYcraHoBKa MapyCHOrO BOOPYKEHHUSI MM BKIIOYEHHUE ABUTaTEICH.
4. HabGmionenne 3a N3MEHEHUSMH TOTOJIBI.

IIpaBusbHas HOCHENOBATENBHOCTE: | — 3 — 2 — 4

Bompoc Ne8

YcTaHOBHTE NTOCIEAOBATEIFHOCTD 3TAIOB IPOBEACHHS MAHEBPOB JUIS IIBAPTOBKH CyIHA:
I. Br16op mMecTa CTOSHKH.

2. IMoaroroBka 000pynOBaHHS U KOMaHJBI.

3. [Moaxon x mpuyaiy.

4. BeinonHenye MBapTOBOYHBIX ONEPALUil.

[IpaBuiibHas IOCIENOBATENBHOCTD: | — 2 — 3 — 4

Bomnpock! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXy TUIIAMH BOJH M UX XapaKTePHCTHKAMH:

Tun BoaHBI XapaKkTepucTHKa

a) ITonepeunsie 1) Konebanuns yacTuil NepneHANKYISIPHO HANPABICHUIO PacpOCTPAHEHHS
b) IIpomonsHEIe 2) Konebanust 9acTuIl BAOIH HAPaBICHUS PACIPOCTPAHCHHS

c¢) Crostane 3) O6pa3yroTcst IpHU HATOKEHUH JBYX BCTPEYHBIX BOIH

d) Yopyrue 4) Ilepenatot sHepruo 0e3 MmepeHoca BelecTBa

ITpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXIY HDM3NUECKUMHU BEIMUMHAMH U UX €IUHULAMH U3MEpeHUs B MexIyHapOIHOH CHCTEME €IMHHIL
(CH):

dusnyeckas BeIUYUHA Enununa usmepeHus

a) Cuna 1) HeroToH

b) Pabora 2) Ixoymab

¢) MomHocTb 3) Barr

d) DOueprus 4) xoynb
[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

3 cemecTp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OO0BscHUTE, KaK MOJIIPH3ALNS CBETa MPUMEHSICETCS B CYJIOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUAMMOCTH. Kakne
MPENMYIIECTBA AaET HCIOIB30BAHUE MOSPU3ALUOHHBIX (UIBTPOB?

OrtBerT:

IMonsipu3arus cBeTa UCHONB3YETCs ISl YMEHBIICHHS OJTMKOB W YIYYIICHUS BUIUMOCTH B YCIIOBHSX SPKOW COTHEYHOMN 3aCBETKH HITH
OTPaKEHHOTO CBETA OT BOJIBL. [10MIpH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJTHOTO HAIIPABJICHWUS, OJIOKUPYS OCTATBHBIE, YTO CHUKAET
WHTEHCUBHOCTH OJUKOB. DTO 0COOSHHO MOJIE3HO JJIs MOPSKOB, MTO3BOJISIS BUAETh 0OBEKTHI HAa TOPU3OHTE WM B BoZe Oosee 4ETKO.
[Monsipu3aTophl TaK)KE MOMOTAIOT Pa3anyaTh [[BETa U KOHTPACTHOCTh OOBEKTOB, YIIydilas 001iee BOCIPUIATHE OKPYKarOIIeH
00CTaHOBKH.

Bonpoc Ne2

OO0bsicHUTE, KaK IIPOUCXOIUT JICJICHHE SIIEP ypaHa B sIEPHBIX peakTopax. Kakue Mepbl NPHHUMAIOTCS A1 KOHTPOJISI LISTHOH
peaKLMy ¥ IPEeJOTBPALICHUS aBAPUMHBIX CUTYyaLlUi?

Otser:

[lenenue siiep ypaHa IPOUCXOJMT ITyTEM 3aXBaTa HEHTPOHOB sJipaMu ypaHa-235, 4To MPUBOAUT K UX pacIleIICHHIO Ha JiBa Oosee
NETKUX Spa U BRICBOOOXKICHNIO SHEPTUH. B pe3ynbpraTe peakuy TakKe BBIISISIOTCS HOBBIC HEHTPOHBI, CIOCOOHBIE BEI3BATh
JanbHelee aeneHne. [ KOHTPOIIS HEMHONW PeaKIuy HCTIONB3YIOTCS YIIPABISAIOMINE CTEPKHH, TOTJIONIAIONINE H30BITOK
HEUTPOHOB, a TAKXKE CHCTEMBbI OXJIAXKACHHS, IPEIOTBPALIAOIINE IEPErpeB peakTopa. JJomoIHUTENbHbIE Mephl 0€30MaCHOCTH




BKIIIOYAIOT PE3CPBHBIC UCTOYHUKHU DJICKTPOINMUTAHUA U 3allIUTHBIC 6apbepm JJI CACPIKUBAHUSA paJUOAKTUBHBIX BCIIECTB.
3aKpBITBIe BOITPOCHI C OAHUM MPAaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kakoii Tun usnmydenus o0pasyeTcst IpH aHHUTWIISIIMY TTIaphl 3JIEKTPOH-O3UTPOH?
a) Anbda-usnydenne

b) bera-uzmyuenue

c¢) ['amma-uznydeHue

d) UudpakpacHoe n3irydeHne

IIpaBunbHENA O0TBET: ¢) ["aMma-u3rydeHne

Bompoc No4

Kaxoii MmeTon ucronbp3yercst s ONpeaeaeHus CTPYKTYpbl KPUCTAILIOB?
a) PentrenoBckas qudpakius

b) DnekTpoHHAs MUKPOCKOTIHS

¢) Macc-crieKkTpoMeTpust

d) Kanopumerpus

IIpaBusbHbIA OTBET: a) PeHTreHOBCKAs MU pakuus

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe MeTop1 HCTIONB3YIOTCS U OOHAPY)KEHHS PaAHOaKTHBHEIX HCTOYHUKOB?
a) l'ammMa-criekTpomeTpus

b) JeTekTopbl HOHU3UPYIOIIETO HU3ITyIeHUS

¢) PertrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHass MUKPOCKOTIHS

IIpaBunbHbBIE OTBETHL: a, b

Bonpoc Ne6

Kaxkxue npuOops! HCIIONIB3YIOTCS TSI HCCIEIOBAHUS ONTHYECKUX CBOICTB MaTepHaIoB?
a) CnektpodoTomeTp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

I[TpaBuitbHBIC OTBETHL: 2, b, C

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEA0BATCILHOCTH

Bompoc No7

YcTaHOBHTE MPAaBIIBHYIO TIOCIIEIOBATENEHOCTD ATAIIOB MIPOIIECcca SIEPHOTO CHHTE3a:
1. OO6pa3zoBaHue renus.

2. CoenuHeHne ABYyX aTOMOB BOJOPOJA.

3. BricBOOOXKICHNE YHEPIHH.

4. DopMHpOBaHUE HOBOI MaTepuUH.

IIpaBusbHas nocnenoBaTenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

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

2. VYcTaHOBKAa HCTOYHUKA KOTEPEHTHOI'O CBETA.

3. YcraHOBKa 3KpaHa A HaOMIOAEHUsS MHTep(hEePEeHITHH.

4. PerynupoBaHue paccTOSHUS MEXIy UCTOUHHKOM CBETa U SKPAHOM.

[IpaBuiibHast TOCIEAOBATENBHOCTD: 2 — 4 — 3 — 1
Bompocs! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTy (PU3NUECKIMH SIBICHISIMHU U HX IPUMEHCHHEM B TEXHHUKE:
Pusnyeckoe sBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®ororp ekt 1) ComHeunsie OaTapeu

b) SAnepusrit cuare3 2) Jlazepst

¢) Maruutnoe noie 3) Kommacer

d) DrekTpoMarHUTHAS WHIYKIIHS 4) T'enepanus 3MEKTPOIHEPTHI

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)




c)—3)

d)—4)

Bonpoc Nel0

YcraHOBHUTE COOTBETCTBHE MEKY (DU3MUECKMMHU SIBJICHHSMH B OIITHKE U UX OMHUCAHUEM:
®usnyeckoe sBICHUE Onucanne

a) Mudpaxmmst 1) PaznoxeHne cBeTa Ha CIEKTpPAIbHBIC [IBETA

b) IIpenomnenue 2) N3rubanue cBETOBBIX BOJH MpPU MPOXOXKICHUU Yepe3 Mperpamy

¢) Jducnepcus 3) V3MeHeHMe HalpaBIieHHs CBETA IIPU MEPEXOJE U3 OAHOM Cpelbl B IPYTYIO

d) Nutepdepenmns  4) IlepekpriTHe CBETOBBIX BOJH, IIPUBOISIICE K YCHICHHIO FIIH OCIA0JICHHUIO HHTEHCHBHOCTH CBETa
IIpaBuabHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)

OIIK-3: CiocoOeH mpoBOIUTE H3MEPEHHS M HaOmoaeHus, 00padaThIBaTh U MIPEACTABIATE SKCICPHUMEHTAIBHEIC JTaHHEIC

2 cemectp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OnummuTe Tporece n3MepeHus KodQPUITEeHTa TPEHNS CKOIBKEHNSA MEXIy ABYMS IMOBEPXHOCTAMH. Kakne mapaMeTpsl HEOOXOMO
KOHTPOJIHPOBATh P MPOBEACHUHU dKCIEPHMEHTa?

OrtserT:

s m3meperns ko3 duImeHTa TPeHUs CKOIBKEHNS MEXIY ABYMS ITOBEPXHOCTMH OOBIYHO HCIIONIB3YEeTCSI METOI HaKJIOHA
wiockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO IIOCKOCTh, U IIOCTETIEHHO YBEJIMUUBACTCS YOI HAKJIOHA 1O MOMEHTa
Hauasa ckonbxkeHus. KoadduiueHt TpeHns paccunTbIBaeTcs Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIHPOBATH YHCTOTY
HOBEPXHOCTEH, PaBHOMEPHOCTB NPUIJIOKEHHSI HArpy3KH U OTCYTCTBHE BUOpALNiL.

Bomnpoc 2:

OOBsicHUTE, KaK H3MEPUTH CKOPOCTB PAaCIIPOCTPAHEHHUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKkTOPBI HYXKHO YYUTHIBATH?

Ortser:

CKOpOCTh PaCIIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCS C IOMOIIBI0 METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXO0KJEHUS 3ByKOBOI BOJTHBI MEXK Iy IBYMs TOUKaMH. MICIONB3yIOTCS yIbTpa3ByKOBBIE JATYNKU MM MUKPOGOHBL. BaxkHO
YYHUTBIBATh TEMIIEPATYPY CPEAbI, BIAXKHOCTb M HAJIMYKE MPENATCTBUH, KOTOPbIE MOT'YT MOBIUATH Ha PACIPOCTPAHEHUE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxoii 3akoH onMchIBaeT JBUKEHUE TeJa O] BO3ACUCTBUEM BHEIIHEH CUIIbI?
a) 3aKOH BCEMUPHOTO TATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHEHHs YHEPrUU

[TpaBuibHBIi oTBET: b) BTopoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UCIoab3yeTcs Al K3MEPEHHUS CKOPOCTH 3BYKA B Bojie?
a) ['mpponokaTop

b) Oxonot

¢) Conorpad

d) Jaruuk naBrneHus

IMpaBuibHEIT oTBET: a) ['Mmaponokarop

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU ITPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora nHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

ITpaBuibHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MarHUTHOTO 1OJIsA?
a) Kommac

b) Maruurometp

¢) lanpBanometp




d) Karymika nHIyKTUBHOCTH
ITpaBunbHbIe OTBETHI: b, d

BOHpOCLI Ha YCTAaHOBJICHUC MOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [10CIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTHU 3BYKa B BO3JYXE:
1. IMoaxmoueHne MUKPO(GOHOB K PETUCTPHPYIOLIEMY YCTPOHCTBY.

2. H3mepeHne BpeMEHHU MPOXOKACHUS 3BYKa MEXKy MUKPO(OHAMH.

3. PacueT ckopocTu 3Byka 10 M3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTossHHIT MeXITy MHUKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11Ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEPA TSl U3MEPEHUS PACCTOSIHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. INonxaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatoero asepa.

4. Wzmepenue paccTosHUSL.

[IpaBuiibHas IOCIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompocsl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH SABICHHSIMH U IPHOOPAMHU, HCIONB3yeMBIMHU JUIS MX U3yIEHUS:
DusnuecKoe SBICHUE IIpubop

a) OnekrpuuectBo 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onruueckue 3G ¢exTs 3) Cnektpometp
d) PagnoaktuBHOCTh 4) I'elirepoBCKHil CUETUHK
[IpaBuiibHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXY (PH3HMUSCKIMHU BETMYMHAMH U HX SIHHALIAMH U3MEpEHUs B MK TyHAPOIHOW CUCTEME CIHUIT
(CN):

dusnyeckad BeIuUnHA Enununa uzmepenus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymb

¢) MomHocTb 3) Barr

d) Dueprus 4) JIxoynab

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

3 cemecTp

OTKpBITHIE BONIPOCHI

Bompoc Nel

OO0bsicCHUTE, KaK IIPOUCXOUT TIPEIOMIICHNE CBETA Ha TPaHUIIE IBYX CPEJ] C Pa3HBIMHM ITOKa3aTeNsiMu npestiomiieHust. Kakue akropst
BJIMAIOT HA YroJl IpenoMiIeHus?

OrtserT:

IIpenomieHue cBeTa NPOUCXOJIHT, KOTIa CBET NEPEXOJUT U3 OHOM Cpe/ibl B IPYTYIO C PA3INYHBIM II0OKa3aTeleM IPEIOMICHHS.
VYroI npenoMiIeHus OIpeieNsieTCs OTHOIICHUEM CHHYCOB YIJIOB ITaIeHUS U IIPEJIOMIICHUS], corlIacHo 3akoHy CHemna-/lekapra. Ha
YroJ1 MpeJIOMJICHUSA BJIUAIOT MTOKA3aTEIIN IMTPEITOMIICHUSA 00eux Cpe€n, Yroj rmaacHusd CBETa U JJIMHA BOJIHBI CBETA.

Bompoc No2

OOBsicHUTE, KaK TPONUCXOIHUT (poTo3(hdeKT U kakne (paKkTOPhI BIUAIOT Ha €ro MHTEHCHBHOCTH. Kakue MaTepHaisl Hanboree

3¢ HEKTUBHO JEMOHCTPUPYIOT POoTOdhDeKT?

OrtserT:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET 3JIEKTPOHBI M3 ITOBEPXHOCTH Marepuaia. IHTeHCHBHOCTH (hoToddderra
3aBUCHT OT YaCTOTHI CBETA, €r0 HHTCHCHBHOCTH U CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboTOi BEIXOAA 3JIEKTPOHA, TaKUe
KaK LIeJIOYHbIe MeTaJuIbl, Hanbosee d3pPEeKTUBHO MPOSBISAIOT GOTOIDDEKT.




3aKpLITLIe BOITIPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

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

b) ®oromerp

c) Uuarepdepomerp

d) Mukpockon

IMpaBuibHEIT 0TBET: @) CIIeKTpOMETp

Bonpoc Ne4

Kakoii a1eMeHT nepruoanueckoil TabJIUIbl UIMEET HanOoJIblIee KOJINIECTBO IPOTOHOB B spe?
a) Ypau

b) Ilnyronnit

¢) Panuit

d) Kamnopanit

IIpaBunbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakune MeToabl HCHIONIB3YIOTCS JUTsl OOHAPYKEHUS PAMOAKTUBHBIX UICTOYHHKOB?
a) 'amma-cniekTpomerpus

b) JleTeKTopbI HOHU3UPYIOWIETO H3IYICHUS

¢) PentrenoduyopecueHTHbII aHaIn3

d) DrnekTpoHHass MUKPOCKOTHS

[IpaBubHBIE OTBETHL: a, b

Bompoc Ne6

Kakue nprOopsI UCTIONB3YIOTCS TS UCCIIETOBAHUS ONITHYECKUX CBONCTB MaTepHaioB?
a) CnextpodoTtomerp

b) [Monspumerp

¢) Peppakromerp

d) Kamubparop

IIpaBuibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

VYcTaHoBUTE NPaBUIIBHYIO TIOCIIEIOBATEILHOCTD ATAIOB MPOIECCa SJIEPHOTO CUHTE3a:
5. OO0pa3oBaHue Tenusl.

6. CoennHeHne IByX aTOMOB BOAOPOJA.

7. BricBoOOXIEHUE SHEPTHUH.

8. dopMupoBaHHUEe HOBOM MaTepuHu.

IIpaBunbHas nocnenoBaTeNbHOCT: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE MTPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IIAr0B IPH MIPOBEACHIH SKCIICPUMEHTA 110 HHTEeP(EpEHIINH CBETA:
5. HaGmonenue u peructpanust HHTEp(HEpeHIHOHHON KapTHHBL

6. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

7. VYcraHoBKa 3KpaHa JuId HaOIIOAeHUsT HHTeP(EpeHIINH.

8. PerynmupoBaHue pacCTOSHUS MEXIYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBusbHas mocnen0BaTeNbHOCTh: 2 — 4 — 3 — 1
Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (DU3MUCCKUMH SBICHUAMH U HX IPUMEHCHNEM B TEXHHKE:
DU3UUECKOE SBICHUE IIpuMeHEHME B TEXHUKE

a) ®oroadpdexr 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlasepbl

¢) MaruutHoe none  3) Kommacs!

d) DnexTpoMarHUTHAS MHIYKIUS 4) T'enepanus 31€KTPOIHEPTUU
ITpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)




d)—4)

Bomnpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMH SBICHHSIMH B ONTHKE U UX OMHCAHUCM:
DuznuecKoe SBICHUE Onucanue

a) Audpaxums 1) PaznokeHne cBeTa Ha CIIEKTpPaJIBHEBIC IIBETA

b) [penomenue 2) W3rubanne cBETOBBIX BOJH IMPH MPOXOXKICHUH Yepe3 Mperpay

¢) ducnepcus 3) V3MeHeHne HalpaBiIeHUs CBETa IPH TEPEXO[e U3 OTHOH Cpedsl B APYTYIO

d) Unrepdepennuss  4) IlepexpbiTue CBETOBBIX BOJH, NPUBOJSIIEE K YCHICHUIO WM OCJIa0JICHUIO MHTEHCUBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIolie Npoue1ypbl OlleHUBaHUSA

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta0OpaTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHas paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEILHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)I(ZIOI;‘I pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYME, @ TAK)XKXC BbIIIOJTHCHUS TCCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoIaBaTesei.

Meroauka 3a4eTa 1o JUCIHUIUIAHE
3ayeT Mo AMCIUILTHHE BBICTABISETCS IO PE3YAbTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtonnKka OLEHKH 3K3aMeHa 110 JUCLIUIUIMHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOCHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHL.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUHUTAETCS] HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 Pasiena.

OK3aMEH BBICTABISIETCA C YUETOM PE3YJIBTATOB BBIIOIHEHHS TEOPETUYECKOM U MPAaKTUUECKON 4acTel B COOTBETCTBUU C
HPUBECHHBIMH HIDKE TPEOOBAHUAMI.

5 (oTm4HO) >85 Bce 3agaHus BEIONHEHBI B COOTBETCTBUH C TPSOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CHCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 0OBbeMe U 0e3 OIIMOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BrImonHeHO HEe MEeHee NBYX 3aJaHUil B COOTBETCTBUHU C TPeOOBaHHUSIMH, B 00ObeMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI

2 (HeYIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JIOCTATOYHOM JJIs1 001Eero PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0aut 3a 9K3aMeH BBICTABJISIETCS 110 OIICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MpernojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U 1aBaTh JOMOIHUTEIBHBIC IPAKTHUECKUE 3aJaHHS.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI (MOYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arjaBue W3znarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocobue 11 HHKCHEP.-TEXH. CIeIl. By30B Mocksa: Axagemust, 2010
MBanoBHa
JI1.2 | Bukynos CraHucnas Du3uKa: 3a1a4U A1 CAMOCTOAT. PELLIEHU U1 CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposudy, 04. 1 3204. (hopM 0O0ydeHHst 2011
Tpeinkrna Enena
TpanueBHa
JI1.3 [CurnmoB Brnamucnas | Onruka. @usuka aToma: 1ab0paTOPHBINA IPAKTHKYM IO (H3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.4 | Buxkynos C. B., ®dusmka: cOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.5 | HuxkureHko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DNEKTPUYECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH u (PU3NKU
aToMa - ydeOHas ayAuTOpHs s

AynutopHas pocka; Kommmexkt ywebnoit wmeGenm; JlaGoparoprele ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOro paccTosiHus JMH3bI, OnpeleneHue nokasareis MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBEACHUS J1a00OpaTOpHBIX | TOMOIIBI0  pedpakToMeTrpa AOOe; OmpeneneHue JUIMHBI BOJHBI  Jasepa IIPH  OMOIIH

3aHATUI nudpaknuoHHON pemeTkn; OnpenesieHne KOHICHTPAIIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; MccnemoBaHue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

VYuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHocHOI)

JIEKIIMOHHOTO THIIA

TTomerenue s | Kommiekr  ydeOnolt mebenu; IIK — 10 mr., nmogkmoveHHbIX K cetn "MHTepHer"

CaMOCTOSATEIbHON paboTHI | 0OOecTIeunBaIONIMX ~ AOCTYl B 3JIEKTPOHHYI  HH(OPMAIOHHO-00pa30BaTEIbHYI0  Cpemy

00yJaronxcs YHuBepcuTeTA.




