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paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJi HayaJja nmoAroToBku 2022

Kpanmudukanus HHKeHep-Cy10BOANTeb
Dopma o0yaeHHs 3a09Has
OO6m1ast TpyaA0EMKOCTh 93ET
YacoB o yaeOHOMY ITaHy 324 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 9K3aMeH 2
Ay TOPHbIC 3aHATUS 32 3auer |
caMmocTosTeNbHast pabora 268
4acoB Ha KOHTPOJIb 18

Pacnpez[e.lle}me YaCoB JUCHUIIJIMHBI 110 KypCcaM

Kypc 1 2
— Uroro
Bun sangruii VII | Pl VI | P

Jlexiun 6 6 10 |10 |16 |16
JlabopaTopHbie 6 6 10 |10 |16 |16
WHas KoHTaKTHas 2 2 4 4 6 6
pabora
Uroro ayn. 12 |12 (20 [20 |32 |32
KonraktHas pabora |14 |14 |24 |24 |38 |38
Cam. pabota 94 (94 174|174 268 | 268
Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 108 [ 108 | 216 216 | 324 | 324




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapPCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIET0 00pPa30BaHUs - CIICLUATIUTET M0 crenuaibHocTu 26.05.05
CynoBoxaenue (mpuka3 MunoopHayku Poccun ot 15.01.2018 1. Ne 191)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

26.05.05 Cnenmanbraocts "CynoBoxaeHue"

Crenanusanus "CynoBoXkKICHHE Ha BHYTPEHHUX BOJHBIX IMyTSIX ¥ B IPUOPEKHOM TUTABAHWH C TPABOM JKCIUTYaTaIlMU CYIOBBIX
SHEPreTUYECKUX YCTAHOBOK"

roJ Hayaja noArotoBku 2022

Pabouyro nporpamMmy cocraBuJi(u):
k.c.-x.H., Joyenm, bormywxuna Tamesana Huxonraesna,x.m.u., [Joyenm, l]epoununa Mapuna Anexcanoposua
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoit Jluaesua Obra Uropesna



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | 'mapomeTeoposioruueckoe o0ecredeHre CyJ0BOKICHUS

2.2.2 | MaremaTtu4eckye OCHOBBI CY10BOXKICHHS

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

OIIK-2: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMS, AHAJIUTHYECKUEe MeTOAbI B
NMpo(hecCHOHATBHOM 1eSITeIbHOCTH

OIIK-2.1: ITpumensieT QpyHIaMEHTATBbHBIE MATEMATUIECKUE, ECTECTBEHHOHAYIHbIE U OOICHH)KCHEPHBIE 3HAHUS B
npodecCHOHANTBHON AeITENbHOCTH

| OIIK-3: Cnioco0eH NpoBOIMTH U3MepPeHUs U HalI100eHusl, 00padaThIBATL U NPEICTABJIATH IKCIIePUMEHTAJIbHbIE TaHHbIe

OIIK-3.1: Mcnionp3yeT OCHOBHBIE METOABI M CPEACTBA MTPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUM, CUCTEMBI CTaHAAPTH3AIIHI
U cepTU(UKAITIH

B pe3ynbTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEeH

3.1|3nats:
3.2 | YmeTh:
3.3 | Bragern:
4. CTPYKTYPA JUCHUIIJIMHBI (MO YJIS)
Bun HaumeHoBaHue pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Cp Kunemaruka /Cp/ 1 16 0
Jlex Junamuka /JIex/ 1 4 JI1.1 0
Cp Junamuxka /Cp/ 1 20 0
JIa6 JIP 1. OcHOBBI METOIOB 0OPAOOTKH PE3yIbTATOB U3MEPEHHN (HU3UUECKUX 1 4 JI1.6 0
BenmuuH. JIP 2. OnpeseneHue IIOTHOCTH TN MpaBWIbHOM (opmbl. JIP 3.
Onpenenenne yCKOPEHUs CHIIBI TshKecTH 1o crioco0y beccenst. JIP 4.
M3yveHre OCHOBHOTO 3aKOHA JIMHAMUKHU BPAIIATEIBHOTO ABMYKCHHS C
nomoInkko Mastauka Obepoeka /J1ab/
Cp Mexanunueckue koebanus u BomHbI /Cp/ 1 18 0
Pazgen | Pa3zpen 2. Moaekyiasipuasi Gu3nka U TepMOAUHAMHUKA
Cp MonekynsapHo-KuHeTHYecKas Teopust /Cp/ 1 20 0
JIa6 JIP 5. VI3mepeHune AiHbI 3BYKOBOW BOJIHBL,CKOPOCTH 3BYKa U 1 2 JIL.S 0
ko3 unnenra [Tyaccona mo ¢pa3oBEIM cooTHOIIEHMAM. /J1ab/
Jlex Tepmoanaamuka /JIex/ 1 2 0
Cp Tepmomunaamuxa /Cp/ 1 20 0
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 1 2 0
Pazgen | Pazgen 3. DuexTpuyecTBo
Cp Onekrpoctaruka /Cp/ 2 28 0




JIab JIP 6.13MepeHre eMKOCTH KOHJEHCATOPOB METOAOM OaITUCTUIECKOTO 2 2 0
ranpBaHometpa /J1a6/
Jlex OnekrpoauHamuka /Jlex/ 2 4 JI1.1 0
Cp OnekrpoauHamuka /Cp/ 2 30 0
JIa6 JIP 7. I3mepeHue cConpoTUBIICHUS METOJIOM YPaBHOBEIICHHOTO 2 2 JI2.1 0
Moctuka /J1ab/
Pazpen | Paspen 4. dnekrpomarserusm
Cp Marnutoctaruka /Cp/ 2 20 JI1.1 0
Jla6 JIP 8. Onpenenenue ropu30HTAIBHON COCTABIISIONIEH MAarHUTHOTO TTOJIS 2 2 JI2.1 0
3emmu /J1a6/
Jlex MarnutHas uanykuus. Teopus MakcBemia 115l 9J1€KTpOMarHuTHOIO 2 2 0
mosst /JIex/
Cp MarnutHas naaykuus. Teopus MakcBesuia AJis DJIEGKTPOMAarHUTHOTO 2 20 0
nonist /Cp/
Pazgen | Pa3pen S. OnTuka
Cp Omsnueckas ontuka /Cp/ 2 20 0
Jlex KBanToBas ontrka /JIex/ 2 2 JI1.1 0
Cp KsanToBas ontuka /Cp/ 2 20 0
JIab JIP9. Onpenenenue nokasaresneil NpesoMIICHUS KHUAKOCTEH C ITOMOIIBIO 2 4 JI1.3 0
pedpakromerpa A6Ge. JIP 10. Onpenenenue TemMreparypbl pacKaJleHHOTO
TeJa ONTHYECKUM MeToaoM /Jlab/
Pazgen Pa3nen 6. AtomHast u siiepHasi pusuka
Jlex Crpoenue aroma /JIex/ 2 2 0
Cp Crpoenne aroma /Cp/ 2 20 0
Cp SAnepnas dmsuxa /Cp/ 2 16 J1.2 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 4 J1.4 0

5. COAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Pasnien 1. ®usnueckue 0CHOBBI KIIACCHYECKOM MEXaHUKH

Tema 1.1. KunemaTtuka

OneMeHTHl KUHeMaTHKH. Mozenu B MexaHuke. Cucrema otcueta. IlocTynarensHoe ABHKEHUE TBEPIOTO Tena. TpaeKkTopus, AIHHA
IyTH, BEKTOp nepemenieHus. CKOpocTs M YCKOPEHHE TOUKH KaK IPOU3BOIHBIE pajilyca-BeKTopa 1o BpemeHu. HopmansHOe 1
TaHTeHIMaIbHOE yeKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

TpI/I 3akoHa JuHaMuku HeroroHa. [ToHATHS Macchl U CUJibl. BUABI CHIT B MEXAHUKE: TPCHUS, YIIPYTOCTHU U TATOTCHUA. I/IMHyJ'ILC TCJa.

Wmrynbe critel. BHenrHMe 1 BHyTpeHHHE CHITBL. 3aKOH COXpaHEHHS MMITYJIbCca MEXaHHIeCcKoi ciucteMsl. LleHTp mMace (eHTp
MHEPIUH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABMKCHHS.

PaboTa mocTossHHOMN U epeMEeHHOI cuitbl. BeipaskeHne paboThl CHITBL Yepe3 KPUBOJIMHEHHBIA HHTErpaj. MOIIHOCTE. DHEPrusl Kak
YHUBEpCAIbHAs Mepa Pa3INIHBIX (OPM ABMKEHHS M B3aUMOIeHCTBH. KnHeTHIecKast SHepTrusl MeXaHHIeCKO! CHCTEMBI. 3aKOH
COXpaHEHHS MEXaHHIECKOH PHEPTHU U €T0 CBA3b C OJHOPOTHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHUX Tel.
MoOMEHT HHEepIMU TBEPAOTO TeIa OTHOCUTENBHO ocu. [Ipumeps! ero Beruncienus. Teopema IlTeitnepa. MomeHT cunbsl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpAILATEIbHOIO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABHKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
HMITYJbCA U €T0 CBA3b C M30TPOITHOCTEIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHImanbpHas YHePris MaTepHaIbHOW TOUKM BO BHEIITHEM CIJIOBOM IIOJIE H €€ CBSI3b C CIUIOH,
JIeHCTBYIOIIEH Ha MaTePHATIbHYIO TOUKY. 3aKOH COXPAaHEHUS! MEXaHUYECKOM SHEPTUHU U €0 CBA3b C OJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. Ko GunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUSI.

Tema 1.3. Mexanudeckue KojaeOaHus ¥ BOJIHbI

I'apMoHMUeckne KomebaHus 1 UX XapakTepucTHky. [luddepeHnnansaoe ypaBHEHHE TapMOHIYECKUX KoieOanuil. [IpyKiuHHBIH,
(u3muecKkuii 1 MaTeMaTHIECKUI MasTHUKH. DHEPTUs rapMOHHYIECKUX KoieOanuil. ClioxeHne TapMOHHYECKUX KoJIeOaHUit OXHOTO
HaIpaBJI€HUs U OAMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPICHINKYIISIPHBIX Koebannid. ®urypsl Jlnccaxy. 3aTyxaroniye 1 BEIHYK/ICHHEIC KoiaeOanus. PesoHaHC.
BosHOBBIE TTpomiecchl. MexaHu3M 00pa30BaHMS MEXaHHIECKUX BOJIH B yIpyroi cpene. IIpomonsHbIe U onepeyHble BOTHBL.
YpaBHEHHE MIOCKOH Oeryieil BOTHbL JIMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. MomnekynsipHast GU3UKa ¥ TepMOANHAMUKA

Tema 2.1. MonekynsipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uaeanbHbIX razos.
CpenHsst KHHETHIECKas SHEPTHsI MOJICKYI. MOJIEKY SIPHO-KHHETHIECKOE TOJTKOBAHUE a0COIOTHON TEMITEPaTYPhI.

DJIeMEHTHI CTATHCTUIECKOM (QU3UKH. 3aKoH MakcBeiia U pacipeeNIeHHsT MOJIEKYIT HICATbHOTO Ta3a 0 CKOPOCTSIM.
Bapometpuueckas ¢popmyna. 3akoH bonbliMaHa 11 pacipeiedeHus YaCTHI BO BHEITHEM NOTEHIUANbHOM nojie. CpeaHee 4ncio
CTOJIKHOBEHHH U CPEeIHSA [UTMHA CBOOOIHOTO Mpo0era MoJeKyIl.




OmnsitHOe 060ocHOBaHKMe MKT. [Tucdy3us, TermnonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, dypre u HeroToHAa.

Tewma 2.2. TepmoanHaMuKa

Brytpennsst sHeprus. Yucno creneHel cBOOOIBI MOJIEKYI. 3aKOH PaBHOMEPHOTO PaCTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOTBI.
IepBoe Havano TepmoanHaMuKH. PaboTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBl. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UACAIbHOTO Ta3a OT BUjA Npoliecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporeccaM. AnnabatHeli mponecc. YpasHenue [lyaccona.

Kpyrossie mponeccel. O6paTumsble 1 HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.I1.a. [urd uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHATHE 00 SHTpONNUY, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuibl 1 IOTEHIMABHAS SHEPTUSI MEXKMOJICKYIISIPHOTO B3aUMOJeHCTBHS. D PEKTHBHBIN T1MaMeTp MoJIeKyll. YpaBHeHue Ban-znep-
Baanbca. ®a3oBbie mepexoanl 1 u 2 poxa. Kputmaeckoe coctosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPAOTO U JKUIKOTO COCTOSHUIMA
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMadnBaHKe. KanmmispHele ssBICHUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps’keHHOCTb M CHJIOBBIE JIMHHY HANPSHKEHHOCTH 3JIEKTPUYECKOro mois. [IpuHnun cynepno3unum
anexTpuueckux nonei. [fpumep pacuera HampsXKEHHOCTH OIS, CO3AaBacMoit cucteMol 3apsaoB. [IoTok BeKTOpa HANPSKEHHOCTH
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3IeKTPUYECKOTo MO MO TIepEeMENIeHHUIO 3apsiaa. LInpKymsinus BeKkTopa HanpspkeHHOCTH. [loTeHIManbHbIi XapakTep
IMEKTPOCTATUUECKOro Mod. [ToTeHnuan 31eKTpu4ecKoro nojist. DKBUMOTEHI[MAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HAaMpPSHKEHHOCTBIO MOJIs. DNEKTPUYECKOE MoJIe B JUAIEKTPUKaX. THIIbI AUIEKTPUKOB. Bubl nonspusanuu. BexTop nonspusanuu.
IIpoBOAHNKH B 3I€KTPOCTATHIECKOM IT0JIe. DIEKTPOEMKOCTE MpoBoAHUKA. KoHneHcaTops! 1 nx BuAsl. DopMmyria MI0CKOTo
koHJeHcaTopa. CrocoObl coeTMHEeHH KOHIEHCATOPOB B 6aTapero. DHEprus 31eKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEPruH.

Tema 3.2. DnekTpoauHaMHKa

IlocTosiHHBIN 3neKTpudeckuil ToK. Bunel HocuTenei 3apsina B pasiuuHblx cpenax. Cuna Toka. Bekrop miorHoctu Toka. O1C
UCTOYHMKA TOKa. 3akoH OMa /IS yqacTKa U nmoiaHoi nenu. ConpoTuBIeHHe U MPOBOJUMOCTb MPOBOJIHUKOB, HX TeMIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTH 3IeKTpHUYecKoro Toka. 3akoH Jlxoymsa-Jlernma. Ilpasnna Kupxroda u mpruMeHeHne UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkrpoMarueTusm

Tema 4.1 MaraurocraTuka

MarnutHoe none. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JISL, €r0 BUXPEBOl XxapakTep. 3akoH AMrepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno neBoit pyku. MarHuTHbIil MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMMOJEHCTBHUS MapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBH)KeHHE 3apsKEHHBIX 9acTHI B MArHUTHOM none. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon nosgHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHuTHOM
unaykuuu. Teopema I'aycca ans nonst B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia 11 2J€KTPOMarHUTHOTO OIS

Pa6oTa o nepemenieHn0 MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Mone. DNeKTpoMarHuTHas MHAykuus. 3akon dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenna. fIpnenue camouHaykiuu. MHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKINH. B3aumHas nHIyKIus.

MarunurHoe nose B BemecTse. THITBI MarHeTHUKOB (JiMa-, apa- 1 peppoMarHeTHKn), UX ¢pusndeckas npupoaa. HamarHuaeHHOCTS.
MarnuTtHas npoHUIIaeMocTh BemecTBa. OCHOBBI Teopun MakcBeinia. Tok cMmemeHus. Y paBHeHust MakcBeluia B MHTETrpalIbHOM
bopwme.

IonsTre 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U IIOJHOE COMPOTUBICHUS LENU IEPEMEHHOT0
Toka. 3akoH OMa /I el NEPEMEHHOr0 TOKa. MOIIHOCTD, BbIEIsIeMas B LIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosieOanms. ["apMOHIYECKHe, 3aTyXafoHe 1 BEIHYK/IeHHbIE KoeOanus. [lonaTie o pe3oHaHce.
OnexTpoMarHUTHBIC BOIHBI U UX cBoiicTBa. I1Ikanma aeKTpOMAarHUTHBIX BOJH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN U OTHOCUTEBHBIH MoKa3aTenu npeiomieHus. x ¢puszndeckuil cMbIc.
SIBnenne nonHOTO BHyTpeHHEro oTpaxkeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzobpaxeHnii.
Tonxkwue mua3b1. @opMyna muH3BL. [TocTpoeHne H300pakeHHH.

BonHoBas a5ekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepenius ceera. MeTtons! HabmoneHus nHTepdepeHin ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUICHKaX. [10J10CH paBHOW TOJIIMHEI X PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpuMenenne nHTepEepeHIINN B HAyKe U TEXHHUKE.

Judpaxuus ceeta. [Tpunmn INolirenca-®penens. Metoz 300 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bymbsda-bparra. Pentrenorpadudeckoe nccnenoBaHue CTpyKTyphI
kpuctauoB. [ToHsTre o romorpaduu.

Ionstpusanus ceera. EcTecTBEeHHBIN U MONAPU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspu3anus cBeTa IpH OTPaKEHHH U
IpeIOMJIEHHH Ha TpaHHLE IBYX IU3IeKTpUKOB. 3akoH bprocrepa. JIBoitHoe mydyenpenomiuenue. ITpusma Hukomns. Ionsponsst u
HOJISIPU3ALUOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas annmzoTponus. Dddexts! Keppa n @apanes. OnTrdecku akTHBHBIC BelecTsa. Jlucmepcus ceera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.




Tema 5.2. KBanrtoBast ontuka

TenoBoe U3IIyueHUE U €T0 XapaKTEePUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacnipenierienre sHEpTUH B CIIeKTpe aOCOTFOTHO YEPHOTO Tella. 3aKoH cMeleHns Bura. ®opmyna Penes-/xuHca.

SAsnenne poroaddexra. Buenranit Gporodapdexr u ero 3akonsr. PoToHsI. YpaBHEeHHE DHHIITEHHA I BHEITHETO (GOoTO3(hheKTa.
Macca u umnynsc ¢ortona. [lasnenue ceera. Oneitel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHUE.

Pa3nmen 6. ATomHas u sipepHast GU3NKa

Tema 6.1. Ctpoenue aroma

Monenu atromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX MUCITYCKAHHUS U MOTJIOIICHHS aTOMOB.
®dopmyna Punbepra. Jluneldartsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUU CIIEKTPATBHBIX JTHHHM.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOHCTB BemmecTBa. COOTHOMICHUS
HeomnpeneneHHocTel [ eif3enbepra kak mposiBIeHHe KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOICTB Marepuu. BonHoBas GyHKIuUS U
€€ CTaTUCTHUYECKUI cMbIC. YpaBHeHHe llIpénunrepa aAmst CTalMOHAPHBIX COCTOSTHUI.

Iocrynater bopa. BopoBckas Teopust aromMa BoIoposia ¥ BOIOPOJONOZ00HOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
Ksanrossie uncna. CrinH snexktpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckme cnekTpsl. 3akoH I'. Mosznu. [lormomenne, COHTaHHOE U BEIHY)KICHHOE n3TydeHue. [loaaTie 00 onTHyecknx
KBaHTOBBIX FeHEpaTopax (Iazepax). Pasmep, cocras u 3apsix aToMHOTo sapa. MaccoBoe 1 3apsioBoe dncia. JleeKkt Maccsl 1
SHEprus CBA3M sApa.

B3aumoneiicTBre HYKJIOHOB U TIOHATHE O CBOIMCTBAX U MPUPOJAE SIEPHBIX cuil. Moaenu sapa. PaanoakTHBHOE U3Iyd4EeHUE U €T0
BHUJIBL. 3aKOH PAJHOaKTUBHOTO Pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, OeTa - ¥ TaMMa-H3IydeHNs aTOMHBIX sSep.
[onsTHE O SAEPHBIX PEAKIUSIX U UX OCHOBHBIX THIAX. VICKycCTBEHHAs PaAnOaKTHBHOCTE. JleneHune TsokensIx aaep. LlemHas
peakuus nenenus. [lousTue o spepHoii aHepreTike. Peakiys cuHTE3a aTOMHBIX siziep. [Ipobiema yrpasisieMbIX TepMOSAEPHBIX
peakiuii. DeMeHTapHbIe YacTHIBL. VX Kaccudukanms.

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnenue u 3amuTa 1a00paTopHBIX padoT
BerlnonHeHHEe CaMOCTOSTENBHBIX PadoT

3auer

OKk3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

OIIK-2: CiocobeH mpuMeHSTh eCTeCTBeHHOHAYYHbIE M OOIICHHKEHEPHbIC 3HAHNS, aHATHTHYECKIE METOIBI B ITPO(eCCHOHANBHOM
JeSTEIbHOCTU

2 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

OObsicHUTE, HOUEMY ITPU JBIKEHUH KOpa0iIsd BO3HUKAIOT Kosebanus Kopiyca. Kaknue BHelHne U BHyTpeHHHE (aKTOpbl MOTYT
BIIMATH HAa aMIUIATYLY M 9aCTOTY 3THX KoJieOaHHiA?

Otser:

Konebanus kopmyca Kopabist BOSHUKAIOT U3-3a BO3JEHCTBUS BHEITHUX CHJI, TAKUX KaK MOPCKHUE BOJIHBIL, BETEP U TEUEHHS.
BHyTpeHnHue (GakTopsl, BKIOYas KOHCTPYKIUIO KOPITYca, pacipeieieHHe Harpy3KH U paboTy MEXaHH3MOB, TaK)Ke HI'PAFOT POJIb.
BHemHMe cHITbI 3aCTaBISAIOT KOPabiIb K0JIe0aThCsl B BEPTUKAIFHOM U TOPH30HTAIBHOM HAIIPABICHHUAX, YTO CO3AaeT AUHAMUYCCKHE
Harpy3ku. AMIUIMTYZIa M 4acTOTa KojieOaHHid 3aBUCST OT pa3Mepa U GOpMbI KOpaldiisi, TITyOHHBI MOPS, TIOTOIHBIX YCIOBHM U
COCTOSIHUSI BOJHOHM MMOBEPXHOCTH.

Bompoc Ne2

OOBsICHUTE, KaK OCYILECTBISIETCS YIPaBICHHE CYIHOM B YCIOBHSAX OIpaHMUYEHHON BUIMMOCTH. Kakne TeXHOIOTHMN U HHCTPYMEHTBI
MPUMEHSIOTCS JUTs 00ecTIedeH s 0e30ITaCHOCTH TUTaBaHUs ?

Ortser:

VYpasiieHue CyJJHOM B YCIIOBUSIX OTPaHUYEHHOH BUIMMOCTH TPEOYET UCIIONB30BaHUS CIICIMAIbHBIX HABUTALMOHHBIX
MHCTPYMEHTOB U TEXHOJIOTHH. Pajap mo3BossieT 0OHapy XUBaTh MPEISTCTBYS U APYrHe Cy/ia, 9X0JI0Thl 00ECIIeUNBaIOT OIpeeIeHIe
riTyOuHEI 1 penbeda 1Ha, a GPS-crcTeMBl Ipe1ocTaBIsIOT TOYHYIO HH(YOPMAITHIO O MECTONONIOKEHAH. ABTOMAaTH3NPOBAHHEIC
CHCTEMBI yIIPaBICHHUS IOMOTAIOT MOJAEPKHUBATh KypC U H30eraTh CTONIKHOBEHHUH. Bee 3Tu cpeacTBa MOBBIIAIOT 6€30IaCHOCTD
TUIABAaHUS] 1 MUHUMU3UPYIOT PUCKH aBapHHHBIX CHTYaIHH.

3aKpLITLIe BOIIPOCHI C OTHUM MIPABUWIBHBIM OTBETOM

Bompoc Ne3

Kaxkoli 3ak0H ONMCHIBACT IBMKECHHE TEa MO BO3JICHCTBUEM BHCITHEH CUIIBI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoti 3akon HetoTona




¢) Tperwnii 3akoH HeloToHa
d) 3akoH coxpaHeHHsI SHEPTUH
IMpaBuinsHEIT oTBeT: b) BTOpoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonb3yeTcst Ui H3MEPEHHst CKOPOCTH 3ByKa B Boje?
a) l'mapomokarop

b) DxonoT

¢) Conorpad

d) laTunk naBiIeHUsS

IIpaBunbHENA oTBET: a) ['maponOKaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

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

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO 60pTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kakue ycTpoiicTBa HCIOMB3YIOTCS U U3MEPEHUS TapaMeTPOB MOPCKOH cpeibl?
a) TepmomeTpsl

b) JaTuuku conénoctu

c) PJIIC

d) CniyTHUKOBBIE IPUEMHUKH

IIpaBusbHBIE OTBETHL: a, b, ¢, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0OBATCIBHOCTHU

Bomnpoc Ne7

Y cTaHOBUTE NPABUIIbHYIO NIOCIE0BATENLHOCTD 3TAOB IBI)KEHUS CyHA B IITOPMOBBIX YCIOBHSIX:
1. OrLeHKa MOTOIHBIX YCIOBUI.

2. IMpunatue Mep o obecrnedeHHI0 6e30MaCHOCTH IKHUIAXKA U Ipy3a.

3. YcTaHOBKa MAapyCHOIO BOOPYXKEHHSI WM BKJIIOUEHHE JBUraTeseH.

4. HaOmonenue 3a W3MEHEHHSMH TOTOJIBI.

IIpaBunbHas nmocnenoBaTenbHOCTh: 1| — 3 — 2 — 4

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATEIFHOCTE 3TAITOB IPOBEICHNS MAHEBPOB [UIS IIBAPTOBKH CYIHA:
1. Be160p MecTa CTOSIHKH.

2. IMoaroroBka 000pynOBaHHS U KOMAaHJBI.

3. [Moaxon x mpuyaiy.

4. BeIinonHeHne MBapTOBOYHBIX ONEPALUil.

IIpaBusibHas moCnenOBaTENbHOCTE: | — 2 — 3 — 4

Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

Y CTaHOBHTE COOTBETCTBHE MKy THITAMH BOJH M UX XapaKTePUCTHKAMHU:

Tun BoIHBI XapaKkTepucTHKa

a) [lonepeunsie 1) KoneGanus gactull neprneHANKYISIPHO HANPABICHUIO PacpOCTpaHEHUs
b) IIpononsHble 2) Konebanus 4acTuIl BOJb HANPABICHUS PacIpOCTPAHCHUS

¢) Crosrane 3) OGpa3yroTcst IpH HATOKCHUH JBYX BCTPEYHBIX BOJIH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

ITpaBuIIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcraHOBHUTE COOTBETCTBHE MEXKY (PM3MUECKMMH BEJIMYMHAMHU M X SIMHULAMU U3MEPEHHs B MEeXTyHapOJHOH cUCTEME eINHUIL
(CN):

Odusnueckas BeIUYMHA Envnuna uzmepenus

a) Cwia 1) HeroToH




b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) JIxoynb
IIpaBuabHOE COOTBETCTBUE:
a)— 1)

b) — 2)

¢)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OOBsicHUTE, KaK TOJIIPU3AIMS CBeTa IPUMEHIETCS B CYJJOXOJCTBE, 0OCOOCHHO B YCJIOBUSAX IIOXO0M BuauMoctH. Kaxue
MPEUMYINECTBA AaET MCIOIb30BAHUE MOIAPU3ALUOHHBIX QUIBTPOB?

OTBeT:

HOHHpI/ISaHI/IH CBCTa I/ICHOJIB?;yeTCS[ JJIs1 yMeHI)I_[IeHI/IH 6J'II/IKOB u yJIy‘IIlIeHI/IH BUIUMOCTHU B yCJ'IOBI/ISIX HpKOfI COHHe‘-IHOﬁ 3aCBCTKHU UJIU
OTPaKEHHOTO CcBETa OT BOJIBL. [10MApH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJHOTO HAIIPABJICHUS, OJOKUPYS OCTalIbHBIE, YTO CHUKAET
WHTCHCUBHOCTD OJIUKOB. ITO 0OCOOEHHO MOJIE3HO TSI MOPSIKOB, MTO3BOJISISI BUICTh OOBEKTHI HA TOPU3OHTE WM B BOJIE O0jiee YETKO.
TTonsipu3aTopsl TaKKe TOMOTAIOT PAa3INUaTh BETA U KOHTPACTHOCT 00BEKTOB, yITydlliasi 001ee BOCIPUSATHE OKPYKaIOIIeH
00CTaHOBKH.

Bonpoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JIENICHNE AAep ypaHa B sAepHBIX peakTopax. Kaxue Mepsl IpHHUMAOTCS It KOHTPOJIS [IEITHOH
peaxkimy ¥ MpeJoTBPALICHUS aBAPUHHBIX CUTYaIni?

OrtserT:

Jlenenue spep ypaHa IPOUCXOANT ITyTEM 3aXBaTa HEHTPOHOB AAPaMH ypaHa-235, 4TO MPUBOAMT K MX PacIICIUICHHIO Ha aBa Ooiee
NETKUX SApa U BEICBOOOXKICHUIO SHEPTUH. B pe3ynbraTe peakiuu TakKe BBIICNISIOTCS HOBbIC HEHTPOHBI, CHOCOOHBIE BBI3BAThH
JanbHelee aeneHue. s KOHTPOIIS LEMHON peaKIUy UCTIONB3YIOTCS YIIPABIAIOMINE CTEPKHHU, OTNIONIAIOINE H30BITOK
HEHWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKICHHS, TPEIOTBPALIAOIINE IIeperpeB peakTopa. JJomoTHNTebHBIE MEephl 0€30ITaCHOCTH
BKJTFOYAOT Pe3ePBHBIC HCTOYHNUKY MICKTPOIUTAHNS M 3aIIUTHBIC Oaphepsl JUIS CICP)KUBAHUS PaJHOAKTUBHBIX BEIIECTB.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kaxoii Tun u3nydeHus oopa3yercs pu aHHUTHISIIUE aphl 3JEKTPOH-TIO3UTPOH?
a) Anbda-usnydeHne

b) bera-uznyuenne

¢) NamMma-uznydenue

d) UudpakpacHoe uziydeHne

[IpaBunbHENA OoTBET: ¢) ["aMMma-u3rydeHne

Bompoc Ned

Kaxoit MeTos ucrob3yeTcs ISt ONpeAeIeHIs CTPYKTYPhI KPHCTAIOB?
a) Pertrenosckas mudpaxmms

b) DnexTpoHHass MUKPOCKOMHS

¢) Macc-crniekrpomeTpus

d) Kanopumerpus

IIpaBunbHbIHA OTBET: a) PeHTreHOBCKAst AU pakius

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakne MeTobl HCHIONIB3YIOTCS JUIsl OOHAPYKEHHS PAIMOAKTUBHBIX HCTOYHHKOB?
a) l'ammMa-criekTpomeTpus

b) JleTeKTopbI HOHU3UPYIOLIETO H3IyICHUS

¢) PeHTreHodmyopecieHTHbIN aHanmu3

d) DnexTpoHHAs MUKPOCKOIIHS

IIpaBunbHBIE OTBETHL: a, b

Bompoc Ne6

Kakue nmprOops! UCTIONB3YIOTCS TS UCCIIEOBAHUS ONITHYECKUX CBOMCTB MaTepHaioB?
a) CnextpodoTtomerp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

IIpaBusbHBIE OTBETHL: @, b, C




BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHoBHTE NMPaBUIIBHYIO MTOCIEI0BATENBHOCTD 3TAIOB MPOLIEcca SAepHOr0 CUHTE3a!
1. OO6pa3oBaHue renusl.

2. CoenuHeHnEe ABYX aTOMOB BOAOpPOJA.

3. BricBOOOXKIEHHE YHEPTUH.

4. dopMHUpOBaHKE HOBOW MaTepHHU.

IIpaBunbHas nocnenoBarenbHOCTh: 2 — 4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE PaBUIIBHYIO OCIIEI0BATEIBHOCTD IATOB IIPH IIPOBEACHNH SKCIEPUMEHTA 110 MHTEP(EPEHIINY CBETA:
1. Habmonenne u perucrpanus nHTEpHEpEeHINOHHON KapTHHEL

2. YcTaHOBKa HCTOYHHMKA KOTEPEHTHOTO CBETA.

3. YcraHoBKa 3KpaHa Ul HaOMoAeHNs! UHTepdEpeHIHN.

4. PerymupoBanne paccTOSHUS MEXITYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBunbHas nocnen0BaTENbHOCTE: 2 — 4 — 3 — 1
Bormnpocsl Ha ycTaHOBIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NYECKIMU SBICHUSIMH U UX IPUMCHECHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpuMeHeHNE B TEXHUKE

a) ®orordpdexr 1) Comueunsie GaTapen

b) Anepusiit cuntes 2) Jlazepst

¢) Marnutnoe none 3) Kommacer

d) DnexTpoMarHnTHAS WHIYKITS 4) T'enepamys 37I€KTPOIHEPTUU

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKUMH SIBICHHSIMH B ONTHKE U UX OMHUCAHUEM:
Dusnveckoe sBIEHHE Onucanune

a) Tudpaxmws 1) Pa3noxeHune cBera Ha CHEKTpajbHBIC I[BETA

b) IIpenomnenne 2) N3rubanne CBETOBBIX BOJH IPU MPOXOXKICHUU depe3 Mperpamy
¢) ducnepcus 3) V3MeHeHHne HanpaBleHHUs CBETa MPU Mepexoie U3 OJHOU Cpelbl B APYTYIO

d) Unrepdepennuss  4) IlepexpbiTe CBETOBBIX BOJH, NPUBOJSAIIEE K YCHICHHIO WM OCJIa0JICHUIO HHTEHCUBHOCTH CBETa
IIpaBuIbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—1)

d)—4)

OIIK-3: CriocoGeH mpoBOANTH M3MEPEHUSI ¥ HAOIIOJeHHS, 00pabaThIBaTh U MPEICTABISTh SKCIICPUMEHTAIBHbIC IaHHbIC

2 cemecTp

OTKpBITBIE BOIIPOCEHI

Bompoc Nel

OnumuTe Tporece H3MepeHHs Ko GUITEHTa TPEHUS CKOIBKEHNS MEXIy ABYMS ITOBEPXHOCTAMH. Kakue mapaMeTpsl HEOOXOIMO
KOHTPOJIMPOBATh TIPH MPOBEACHUH 3KCIIEPIMEHTA?

OrtBer:

Jast u3sMepenust K03 QUINEHTA TPEHHS CKOIBKEHHS MEXK/Ty IBYMsI HOBEPXHOCTAMH OOBIYHO MCIOJIB3YETCSl METO]] HaKJIOHA
rockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO INIOCKOCTB, 1 IIOCTETIEHHO YBETMUUBACTCS YOI HAKJIOHA 1O MOMEHTa
Hauajia cKonbxkeHus. KoaddurmeHT Tperns paccunTeIBaeTcsa Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIMPOBATE YHCTOTY
HOBEPXHOCTEH, PaBHOMEPHOCTB IPUJIOKEHHS] Harpy3KH U OTCYTCTBHE BUOpALHiL.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PacIIpOCTPAaHEHHUs 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(hakTOpBI HY’)KHO YUHUTHIBATH?

Ortser:

CKOpOCTh PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOIIBI0 METOI0B, OCHOBAHHBIX Ha PETUCTPAIH BPEMEHH
MPOXO0XKJCHUS 3BYKOBOI BOJTHBI MEXKIy IBYMs TOUKaMH. MICIONB3yIOTCS yIbTPa3BYKOBBIC JATINKU MM MUKPOGOHBL. BaxkHo
YUYUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTb M HAINYHE MPENSATCTBUH, KOTOPbIE MOTYT HMOBIHMATH HA PacCPOCTPaHEHHE 3BYKa.

3aKpLITI)Ie BOIIPOCHI C OTHUM MPABUWIBHBIM OTBETOM




Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBAaeT JABMXKEHHE Tela 0] BO3JICHCTBHEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) Bropoii 3akon HeroToHa

c¢) Tperwuii 3akoH HeloToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHENA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc Ned4

Kaxoit mprbop rcnonbiyeTces Uit H3MEpeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) OxooT

¢) Conorpad

d) laTunk naBiaeHus

IIpaBunbHIA oTBeT: a) ['Maponokarop

3aKpBITBIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kakwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BOJie?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OGOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxkue npuOops! HCTIONIB3YIOTCS [UTS N3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) Marautomerp

c¢) NanpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCI)I Ha YCTAaHOBJICHUC MTOCJICAOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEIOBATEIFHOCTD IIAaroB IIPH MPOBEACHUN SKCIEPHMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOMCTBY.

2. W3mepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMH.

3. Pacder ckopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.

4. Hacrpoiika paccTosHHI MeXITy MHUKPO(OHAMH.

IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bomnpoc Ne§

YcTaHOBHTE NOCIEAOBATEIFHOCTD IIIATrOB IIPH HACTPOHKE JIA3ePHOTO AaNbHOMEpa IS H3MEPEHUS PACCTOSHUS:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUSI.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas IOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy QU3MUECKUMH SBICHUSME U TIPUOOPAMHU, UCTIOIE3YEMBIMH JIJTSI UX U3YUCHUS:
DuznuecKoe SBICHUE IIpudop

a) Onektpuuectso 1) Ammnepmerp

b) Marretnsm 2) Komnac

¢) Onrryeckue 3PPeKTo 3) CnekrpomeTp
d) PagnoaktuBHocts 4) I'eiirepoBckuii cueTuuk
[TpaBuIBHOE COOTBETCTBHUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0




YcTaHOBHTE COOTBETCTBUE MEXKIY GU3NUECKUMH BEIMYMHAME U X eIMHULIAMHU U3MEpEeHUsT B MeXIyHapOJHOH CUCTEME eTNHHUII
(CN):

dusnueckas BEITHYHHA Enuauma uzmepenus
a) Cuna 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) DuHeprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

¢) —3)

d)—4)

3 cemectp

OTKpBITBIE BOIIPOCEHI

Bonpoc Nel

OO0BsicHHUTE, KaK TIPOUCXOIUT MPETIOMIIEHHE CBETa HAa TPaHUIIE ABYX CPEl C pa3HBIMU MOKa3aTesIMu mpeinomiieHus. Kakue gakropsr
BIIMSIIOT Ha YTOJ MPEIOMIICHUS?

OrtBeT:

IIpenoMiieHre cBETa MPOUCXOTUT, KOTIA CBET MEPEXOIUT U3 OJHOU CPEIBl B APYIYIO C pa3IMIHBIM ITOKa3aTeNIeM MTPETOMIICHUS.
Yron npenomIiieHusI ONPeaeiseTcs] OTHOIEHHEM CHHYCOB YIIIOB MaieHHsI U MpeJIOMIIeHHs, coraacHo 3akoHy Cremna-/lexapra. Ha
YroJI MIPEJIOMIICHHS BIUSIOT MOKAa3aTe M MPEIOMIICHHs 00eUX Cpejl, YroJl TaicHHs CBETa U THHA BOJIHBI CBETA.

Bonpoc Ne2

OO0BbscHUTE, KaK POUCXOIUT HOTOAIPPEKT n Kakue (pakTophl BIUAIOT HA €r0 UHTEHCUBHOCTH. Kakue MaTepuaisl Hauboee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortsert:

DoT03(h(heKT — 3TO SIBICHUE, IPU KOTOPOM CBET BHIOMBAET JEKTPOHBI I3 IOBEPXHOCTH MaTepuana. IHTeHCHBHOCTH (hoTodddexra
3aBHCHUT OT YAaCTOTHI CBETA, €0 MHTCHCHBHOCTH ¥ CBOWCTB MaTepuaia. MaTtepuaisl ¢ HU3KOIl paboTol BBIX0/Ia 3JIEKTPOHA, TaKHe
KaK MIeJI0YHbIC METaJUTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT POTOADPEKT.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPABUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit nmpubop ucnonas3yercs Al U3MEpPeHUs JUIMHBI BOJIHBI CBeTa?
a) Cnektpomerp

b) ®orometp

c¢) Uuarepdepomerp

d) Mukpockon

I[TpaBuitbHEI 0TBeT: @) CHIEKTpOMETp

Bomnpoc Ne4

Kakoii 21eMeHT nepruoanecKoil TaOIHIBI HMEeT HanOOoIbIIee KOJTHMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilmyronnit

¢) Panuit

d) Kanmudopuuii

IIpaBuiIbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bompoc Ne5

Kakue MeTopl HCIONB3YIOTCS 7151 OOHAPYKEHUS PaAMOAKTUBHBIX MCTOYHUKOB?
a) 'amma-criekTpomerpus

b) JleTekTopbI HOHU3UPYIOWIETO H3ITyICHUS

¢) PertrenoduryopeceHTHEII aHaIN3

d) DrnekTpoHHass MUKPOCKOIIHS

ITpaBuibHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOopbI HCIIONB3YIOTCS TS HCCIICOBaHHS ONTHYSCKUX CBOMCTB MaTepuanoB?
a) CnextpodoTomeTp

b) Homspumerp

¢) Pedpakromerp

d) Kamubparop

IIpaBuiIbHBIE OTBETHL: @, b, C




BOHpOCLI Ha YCTAHOBJICHHEC OCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIBHYIO TTOCIEI0BATENEHOCTD ATAIIOB MIPOIEcca SIEPHOTO CHHTE3a:
5. OO6pa3zoBanue renusl.

6. CoenuHeHne AByX aTOMOB BOJOPOJA.

7. BrIcBOOOXKICHIE YHEPIHH.

8. DopMHPOBaHHE HOBOIl MaTepUH.

[IpaBuiibHas TOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bonpoc Ne8

YcTaHoBHTe NPaBUIBHYIO NTOCIEI0BATENBHOCTD LIATOB MIPH MPOBEICHUN KCIIEPUMEHTA M0 MHTEPPEPEHIINHU CBETa:
5. Habnronenue u perucrpamys HHTEpHEpEeHIUOHHON KapTHHBIL.

6. VYcTaHOBKa UCTOYHHMKA KOTE€PEHTHOIO CBETA.

7. YcraHOBKa 9KpaHa A HaOMIOEHUs HHTepGhEePEeHITHH.

8. PerynupoBanue paccTOSHHS MEXAY HCTOUHMKOM CBETa M KPAHOM.

ITpaBunbHas nocnenoBaTenbHOCTE: 2 — 4 — 3 — 1
Bomnpocs! Ha ycTaHOBIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3HUCCKIMU SIBJICHUSIMHU U HX IPUMCHCHHEM B TEXHHUKE:
duznveckoe sBICHHE [IpuMeHeHrEe B TEXHUKE

a) ®otorddexT 1) ConmHeunsle GaTapen

b) SAnepusiit cuate3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DrekTpoMarHUTHAS WHIYKIIHS 4) T'enepanust 3MEKTPOIHEPTHHI

IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXIY (PU3NIECKIMH SBICHISIMH B ONITHKE U UX OIHMCaHUCM:
Duzndeckoe SBICHHE Omnucanne

a) dudpaxums 1) Pa3noxeHue cBeTa Ha CHEKTpaJIbHBIC 1IBETA

b) IIpenomnenne 2) Nsrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH 4Yepe3 Mperpamy
¢) ducnepcus 3) 3MeHeHne HalpaBieHUS CBETA IIPH IEPEXOME U3 OTHOW CPeasl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOSIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

2) — 2)

b) — 3)

c)—1)

d)—4)

6.4. Meronmueckue MaTepuaJibl, onpeae/sonue npoueaypbl OHeHuBaHUuA

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyIeHT 0IDKEH BBIOJIHUTD U 3aIlIUTHTh BCE JIA0OpaTOpHbIE pabOThL, MPELyCMOTPEHHBIE IIPOTPAMMO JUCIUIIINHBIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIIEHHON IIPH YCIOBUH YIOBICTBOPUTEIHFHBIX OTBETOB HAa HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KEe BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThl HAa YCMOTpEHHE NPeTo/iaBaTelneH.

Metoauka 3a4eTa 0 AUCLUIIIMHE
3adeT 1o AUCIMILUIMHE BBICTABIISAETCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH paboThl CTy[eHTa B TEUCHHUE CeMeCTpa.

MerTouKa OLIEHKH 3K3aMeHa 10 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCLUIIIMHE MIPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOr0 MaTepHuania -
TEpMHHBI, OTPEIENICHNUS, 3aKOHBL.

B pamxax TeopeTHdeckoi 9acTi 00yJaroImuics, I KayKI0To 3a1aHus, (GOPMYIHPYET MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHIITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B mpoTuBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh 9K3aMeHa MO AUCLUILTIHE NPECTaBISET 3a/1a4H, HAIIPAaBIECHHbIE HA BBISIBICHUE BO3MOYKHOCTH NPAKTHYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBIIOIIHEHUS TCOPETHIECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NpPUBEJEHHBIMU HIXKE TPEOOBAaHUAMHU.




5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUM C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YHOBIETBOPUTENHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TpeOOBaHUSIMH, B 00BeMe
JOCTaTOYHOM JUIsl 00IIEro (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBAaHWAMH, B 00beMe
JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI

HToroselii 0at 3a 5k3aMeH BBICTABIIETCS 10 OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOYHSIOIINE BOIIPOCHI M JaBaTh JOTOJHUTEIBHBIC TPAKTHIECKUE 3aTaHHs.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1 Pexomenyemasi iuTepaTrypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox
JI1.1 | Tpodpumona Taucus Kypc ¢usuku: yaed. mocobue 11 HHKSHEp.-TEXH. CIeIl. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | Bukynos CtaHucnas du3mKa: 3a1a4u A1 CAMOCTOAT. PEILIEHUS IS CTyJ€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposuy, 0u. ¥ 3204. hopM 00yueHHUS 2011
Tpeinkrna Enena
TpangueBHa
JI1.3 [CurnmoB Brnamucnas | Onruka. @usmnka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.4 |Buxkynos C. B., ®dusmka: cOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpsinkuna E. T.
JI1.5 | Hukutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM IO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuy, SkoBieB 2019
Bnagumup
Huxonaesuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKHuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxann HukomnaeBuu

JI1.6 |Huxurenko AHaronuii |JlaGopaTopHBIM IPaKTHKYM IT0 MEXAHUKE Hosocubupck: CI'YBT,
I'eoprueuny, SIkoBieB 2018
Bnaagumup
Huxomaesuu,

CurumoB Buaaucias
HBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukonaeBua

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3aryiaBue WznarenscTBo, rox
JI2.1 | Opnos Tpanuit JlabopaTopHBIH MPAKTUKYM IO (PHU3HKE. DIEKTPUISCTBO, MATHETU3M HoBocubupck: HCABT,

BacunwseBud, 2002

CuntokoB Muxauin

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS1)

Haznauenue O6opynoBanue

YuebHas AyAUTOPHS i | AyoutopHast nocka; Komrutekr ydeOHOM wmeOenu; JlaGopaTopHble CTEHABI: YHHBEPCAIbHBINA
TPOBEACHHU TEKYIIETO KOHTPOJ | CTEHX «3aKOHBI ITOCTOSHHOTO Toka», 6 1mir.; JlaboparopHas ycraHoBka: OmpenaencHue
U IPOMEXKYTOUHOH aTTeCTALUH TOPU30HTAIBHOM COCTABIAIOIIEH MarHuTHoro mnonst 3emnd, 4 wr. OmnpeneneHue YCKOpPEHUS
CHJIBI TSDKECTH Mo crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe kojieco, 4 mr.;
OmnpeneneHue CKOpocTH  3Byka;  OrmpenesneHue  OTHOLICHHMS  TEIUIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obOopymoBanue: Habop sneKkTpoW3MepHTENbHBIX mpuOOpoB, 2 mmiT.; HaGop
000pyIOBaHUS TSl BEIYMCIICHHSI TOTPEIIHOCTEH H3MEPEHUH, 6 IIT.




JlabopaTopust onTUKU U (PU3MKU
aToMa - ydeOHast ayAuTOpHs IS

AynutopHas pocka; Kommnekt ydebHoit wmeGenm; JlaGoparopusle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTosHHs JIMH3bI, OnpeneneHne nokasarems MPeJIOMIICHUS KHIKOCTeH ¢

HPOBECHUS 71a0OpaTOpHBIX | TOMOIIBI0  pedpakToMeTpa AOOe; OmpeneneHue JUIMHBI BOJHBI  Ja3epa IIPH  OMOIIH

3aHATHI mudpaknuoHHON pemeTtky; OnpenesieHre KOHICHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpezneneHne TeMmuepaTypbl packanéHHoro Tena; VcciemoBanue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuiiHoe o00pymoBaHHE: HPOEKTOP

IIPOBEIEHHs] TEKYLIEro KOHTPOJSL
U IPOMEXXYTOUHOM aTTecTaluu

(cranmoHnapHsIif), 5kpaH (crarmonapHsIii), [IK (nmeperocHoit)




