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porpamMma Crnennamm3anust "CyqoBOXICHHE HAa BHYTPEHHHX BOJHBIX IyTSIX M B INPOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJ Hayaja noarotosku 2020

Kpanmudukanus HHKeHep-Cy10BOANTeb
Dopma o0yaeHHs 3a09Has
OO6m1ast TpyaA0EMKOCTh 10 3ET
YacoB o yaeOHOMY ITaHy 360 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 9K3aMeH 2
Ay TOPHbIC 3aHATUS 40 3auer |
caMmocTosTeNbHast pabora 296
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llelme YaCoB JUCHUIIJIMHBI 110 KypCcaM

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

Jlexiun 10 (10 (10 [10 ([20 |20
JlabopaTopHbie 10 |10 |10 |10 |20 (20
WHas KoHTaKTHas 4 4 2 2 6 6
pabora
Uroro ayn. 20 |20 |20 (20 [40 |40
KonraktHas pabora |24 |24 |22 |22 |46 |46
Cam. pabota 84 |84 212 (212|296 |296
Yacel Ha KOHTPOIIb 18 |18 |18 |18
Uroro 108 | 108 | 252 | 252 | 360 [ 360




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"

Crenanu3anus "CynoBokIeHHE Ha BHYTPEHHUX BOJHBIX IYTSAX U B MPOPEKHOM IIIIABAHUH C TIPABOM IKCILTYaTaIlUH CYTOBBIX
SHEPreTUYECKUX YCTAHOBOK"

roj Havaja noarotosku 2020

Pa6ouyro nporpammy cocTaBuJi(u):
x.m.H., Joyenm, []epoununa Mapuna Anexcanoposna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoii Jimaesmu Onbra 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 | MaremaTu4ecKkrue OCHOBBI CYIOBOKIECHHS

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHS AUCLIATLIAHBI
(MOJYJIS)

OIIK-2: Cnioco0eH NPUMEHATH €CTECTBEHHOHAYYHbIE U 00IIleHHKEeHEPHbIE 3HAHUS, AaHAJIUTHYECKHE METO/IbI B
npogeccHOHAILHOMN AeATeTbHOCTH

OIIK-2.1: ITpumenseT ¢pyHIaMEHTAIbHBIC MaTEMaTHUECKHE, €CTECTBEHHOHAYYHBIC U OOLICHH)KCHEPHBIC 3HAHUS B
npo¢ecCHOHANBHOM AesATENbHOCTH

| OIIK-3: Cnioco0eH NpOBOIUTH H3MePEHUsI U HADJII0/IeH s, 00padaThIBAaTh M MPEACTABIATH IKCIIEPUMEHTAJIbLHbIE TaHHbIE

OIIK-3.1: Vicnionb3yeT OCHOBHBIC METO/IbI M CPEICTBA MPOBEACHMUS IKCIIEPUMEHTAIBHBIX UCCICIOBAHUN, CHCTEMbI CTaHIAPTH3ALUH
U cepTUDUKAITUH

B pesynbrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3uaTs:
3.2 [ Ymern:
3.3 | Baagerb:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. @u3nyecKkue 0CHOBBI KJIACCHYECKOH MeXaHMKHU
Cp Kunemaruka /Cp/ 1 16 0
Jlex Junaamuxka /Jlex/ 1 6 J1.1 0
Cp Junramuka /Cp/ 1 16 0
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NISCKUX 1 8 JI1.6 0
BenmunH. OrnpeneneHue IIOTHOCTH Tell MPaBUIBHON (OPMBL.
OmnpeneneHue yCKOPEHUsI CHIIBI TSHKECTH 10 crocody beccenst. M3ydenue
OCHOBHOTO 3aKOHA TMHAMHKH BPAIaTEIFHOTO JBHKCHUS C IOMOIIBIO
masitHuka Obepbeka /J1ab/
Cp Mexanngeckue kKonebanus 1 BoJHbI /Cp/ 1 16 0
Paznen | Pazpes 2. Mosekyasipuas Gpu3nKa ¥ TEPMOAMHAMHUKA
Cp MonexynspHo-KuHeTHUeCKas Teopust /Cp/ 1 18 0
JIab V3mepenne ITHBI 3BYKOBOI BOJTHBL,CKOPOCTH 3BYKa M K03 GHUIHeHTa 1 2 JI1.5 0
ITyaccona mo ¢a30BbIM cooTHOIIEHUsIM. /J1ab/
Jlex Tepmonunamuxa /JIex/ 1 4
Cp Tepmonunaamuxa /Cp/ 1 18 0
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 1 4 0
Paznen | Paszpes 3. DuekrpuyecTBo
Cp Onexrpoctaruka /Cp/ 2 28 0




JIab H3mepeHne eMKOCTH KOHAEHCATOPOB METOI0M OaJTUCTUIECKOTO 2 2 0
ranpBaHometpa /J1a6/

Jlex OnekrpoauHamuka /Jlex/ 2 4 JI1.1 0
Cp OnekrpoauHamuka /Cp/ 2 30 0
JIa6 H3MepeHne cOMpOTURBICHHS] METOJIOM YPaBHOBEIIEHHOTO MOCTHKA /J1ab/ 2 2 JI2.1 0

Pazmen | Pa3nen 4. Ji1eKTpOMarHeTu3m

Cp Marnutoctaruka /Cp/ 2 24 JI1.1 0
JIab OnpeneneHre ropu30HTAIEHON COCTABISAIOIEH MAarHUTHOTO TIOJIS 2 2 J12.1 0
3emun /J1ab/
Jlek Marnutnas naaykuus. Teopus MakcBesuia AJis 3JIEKTPOMarHUTHOTO 2 2 0
ot /JIex/
Cp MarnutHas uanykuus. Teopus MakcBemia 11sl 91€KTpOMarHuTHOIO 2 26 0
nonst /Cp/
Paznen Paszgen 5. Onruka
Cp Ousnueckas ontuka /Cp/ 2 26 0
Jlex KganToBas ontuka /JIex/ 2 2 JI1.1 0
Cp Ksanrosas onrtuxa /Cp/ 2 26 0
JIab Omnpenenenue nokasaTesneit MPEIOMICHUS KUIKOCTEH ¢ TTOMOIIBIO 2 4 J1.3 0
pedpakromerpa. OnpeneneHne TeMIepaTypsl pacKaJeHHOTO Tena
ONTUYECKUM MeTosioM /J1ab/
Pazpen | Pa3spen 6. AtomHast u sinepHas pusuka
Jlex Crpoenue aroma /JIek/ 2 2 0
Cp Crpoenue atoma /Cp/ 2 26 0
Cp Snepuas ¢pusuka /Cp/ 2 26 J1.2 0
HKP 3amiura 1abopaTtopHbix padot /MKP/ 2 2 J1.4 0

5. COJEPKAHME JUCHUILINHBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunematuka

OneMeHTh! KUHEMaTUKU. Mozaenu B mexaHuke. Cuctema orcuera. IlocTynarenbHoe ABUXKEHUE TBEPIOTO Tena. TpaeKkTopus, AI1Ha
MyTH, BEKTOp nepemenieHns. CKOpoCTh M yCKOpEHHe TOYKH KaK MPOU3BOIHBIE paJinyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHICHIMAJIbHOE YcKopeHus. Kiaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHS Macchl ¥ cuiibl. Busibl Ul B MEXaHUKE: TPEHUS, yIPYTOCTH U TArOTeHUs. MMitynbe Tena.
MMnynbe cunbl. BHenHre 1 BHYTpEHHHE CUIIBI. 3aKOH COXPaHEHUS UMITYlIbCa MEXaHW4YeCKOl cucteMsl. LlenTp Macc (LIeHTp
MHEPLHH) MEXaHUYECKOIH CUCTEMBI U 3aKOH €T0 JBMKEHMUSL.

PaboTa rmocTOSHHON M IepeMEHHOH CHIIBL. BrIpaxkeHIe paOoThI CHIIBI Yepe3 KPHBOJIMHEHHBIH HHTErpasl. MOITHOCTE. DHEPTus Kak
YHUBEpCaAJIbHAs Mepa Pa3MUUHBIX (GopM ABMKEHUS U B3auMoeicTBusI. KuneTnueckas sHeprusl MEXaHUIEeCKOM CUCTEMBI. 3aKOH
COXpaHCHHSI MEXaHHYECKOH SHEPTHHU H €r0 CBS3b C OTHOPOIHOCTHIO BpEMEHH. Y ap aOCOIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMeHT uHepIK TBEPAOIo TeNa OTHOCUTENBHO ocH. ITpumepsl ero Beruucnenus. Teopema IlIteiinepa. MomeHT cuiibl. OCHOBHOE
ypaBHEHHE TUHAMUKH BPAIIATEIFHOTO ABIKEHHS TBEPOTO Tella OTHOCHTEIFHO HEIOABIDKHOM OCH. 3aKOH COXPAHEHHS MOMEHTa
UMIIYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnnanbpHas 3HEprust MaTepUalbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUSI MEXaHUYECKOW YHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BpEMEHH.
JlaBneHue B )KUAKOCTH U rasze. EAuHuIb! n3mMepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHEeHHE HEPa3pBHIBHOCTU. Y paBHEHUE bepHyuu U cneacTBus U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoaddurreHT BA3KOCTH U METOBI €TO OIIPEACICHHS.

Tema 1.3. Mexanndeckue KoJeOaHUs 1 BOJTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunanbHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYeCKUi 1 MaTeMaTHYECKUI MasiTHUKH. DHEPIUsl rapMOHHYECKUX KoieOanuil. Clo)KeHUE TapMOHUYECKHUX KOJIeOaHHI OTHOTO
HampaBJeHUs U OJMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEHANKYISPHBIX Konebanuid. Purypsl Jluccaxy. 3aTyxaroniye U BEIHYKASHHBIE KoneOaHus. PesoHaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpeae. [IponoapHbIe U OIEPEYHBIC BOIHBI.
YpaBHeHHE TIOCKOH Oeryiei BOTHEL. JIHa BONHBI ¥ BOJTHOBOE YHCIIO.

Paznen 2. MonekynsapHas Gpu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcHoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpennss KHHETHYIeCKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia i1 pacipeielIeHHs] MOJIEKYIT HIECaIbHOTO Ias3a 110 CKOPOCTSM.
bapomerpuueckas dopmyna. 3akoH bombimana a1 pacnpeienieHHs YacTHI] BO BHEITHEM NOTEHIHAIbHOM Hoie. CpeqHee 4ncio
CTOJIKHOBEHHH M CPeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsiTHOe 06ocHoBanne MKT. JTuddysus, TennonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHa.




Tema 2.2. TepmoanHamuKa

BHyrpennss sneprus. Uncio creneHel cB0O0/ b MOJIEKyYIl. 3aKOH PABHOMEPHOTO paclpeeIeHHs] SHEPIHH MO CTETICHSIM CBOOO/BI.
ITepBoe Havaso TepMonuHaMHKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCcTs MaKpocHcTeMbl. MosipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne mepBoro Hagaga TEPMOITHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo n ero k... 1uis npeansHoro rasa. Bropoe Hagano
TepMoarHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOIKOBAHHE.

Cutbl ¥ MOTEHIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHcTBUL. D PeKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®azossie nepexons! 1 1 2 pona. Kpurndeckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHne. KanmiispHbIe sSsBICHNUS.

Pazgen 3. DnexTpuuecTBoO

Tewma 3.1. DaexTpocraTrka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPHYECKOTO 1Mois. [IpHHINIT CyTiepo3nym
JJeKTpuuecKkuX nonei. IIpuMep pacuera HaNPSKEHHOCTH I10JIs1, CO31aBAEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsSKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cr1 3IIeKTPHYECcKOT0 MO 0 TTepeMENIeHHIo 3apsaaa. L{npkymamus BeKTopa HalpsDKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATHYECKOTO MO, [ToTeHnma 31eKTpUIeCcKoro mojst. DKBUIIOTCHIINATIBHBIC TOBEPXHOCTH. CBSA3b MOTEHIHATIA C
HAMPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUAIEeKTpUKax. THIIbI AUIEKTPUKOB. Buasl nonspusanuu. BekTop nonspusanuu.
ITpoBOTHMKY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonaeHncarops! u ux Buabl. @opmysa mi1ockoro
KoHeHcaTopa. CIiocoObl cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKOro moist. O0bEMHAS IIIOTHOCTh
SHEpTUHm.

Tewma 3.2. DnexTpoarHaMHUKa

ITocTosiHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bekrop miotHoctu Toka. 91C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH reru. COMpoTHBIICHHE W IIPOBOJUMOCTS IPOBOIHUKOB, X TEMIIEpaTypHAs
3aBHCUMOCTb. PacueTr conpoTuBiIeHUN IPU pa3aUYHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIIHOCTE 3s1eKTpHUecKkoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenue ux k pacuery
Pa3BeTBIEHHBIX LIEMEH.

Paznen 4. DnexkTpoMarseTusm

Tema 4.1 Maraurocraruka

MarnutHoe none. Uaaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOAHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MaraHuTHoM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO ¥ KPYTOBOTO TOKOB).

Cutbl B3aNMOEHCTBHUS MapaIebHBIX TOKOB. 3aKOHBI AMIepa. JBikKeHHe 3apsDKeHHBIX JacTHI] B MATHUTHOM none. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseia 1)1 3J€KTPOMarHUTHOTO OIS

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IoJie. DJeKTPOMAarHuTHas MHIyKIus. 3akoH Dapanesd u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna. fIsnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHIyKIuU. B3auMHas MHAyKIUS.

MarnuTHOe 1oJje B BemecTse. TUIBI MaTHEeTUKOB (JHa-, Hapa- U (GeppOMarHeTuky), ux pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas poHUIIaeMocTsb BemecTBa. OcHOBBI Teopun MakcBemna. Tok cmemenus. Y paBHeHus: MakcBeniaa B MHTErpaabHOM
bopwme.

ITonsTHE 0 MepeMeHHOM Toke. OMHYEeCKOe, peaKTUBHOE (EMKOCTHOE U HHIYKTHBHOE) U ITOJTHOE COINPOTHUBIICHHUS LIETIH IIEPEMEHHOTO
Toka. 3akoH OMa JUId el NepeMEeHHOro ToKa. MOIIHOCTh, BbIAesIeMas B eIl NEPEMEHHOTO TOKa.

DneKTpoMarHuTHbIE KoneObanus. ['apMoHnUeckue, 3aTyxaromue U BIHYXKICHHbIE Kosiebanus. [loHsTie o pe3onance.
OJeKTpOMarHuTHHIE BOJIHBL U UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 5. Onruka

Tema 5.1. @uznyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeN! MpeIoMiIeHus. VX hu3udeckuii CMBICI.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CBeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [loctpoeHne n3o0paxeHuit.
Tonkue nunzel. @opmyna nun3ssl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCT. IHTepdepernus cBeta. Meroas! HabmoaeHus narepdepeHunu ceera. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINN B HayKe U TEXHUKE.

Judpakmus ceera. [Ipurnun Ioiirenca-®Openens. Merox 300 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBaHue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadpun.

IMonspuzanus ceeta. EcrecTBeHHBIN U NOSIPU30BaHHBIN cBET. 3akoH Mamtoca. Ilonsipuzanys cBeTa Ipu OTPaXXEHUU U
IpEeJIOMJICHIH Ha TPaHHULE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Ipu3sma Hukomst. ITonsponast u
HONAPU3ALIOHHBIE IPU3MBI.

HckyccTBeHHas ontrdeckast aHnzoTponws. D dextsl Keppa u @apanes. OnTndecky akTHBHBIE BemecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiist) cera. 3akoH byrepa.

Tema 5.2. KBanTOBas onTuka




TemnoBoe U3ITydeHHE U €r0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHeprum B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue pororddexra. BHemHmit hororddekt u ero 3akonsl. PoTOHBI. YpaBHeHHe DWHINTEHHA 11 BHENTHET0 (hoTodddeKTa.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTer Jlebenena. Jlazeps!, mpuHIND JEUCTBUS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezepdopaa. Omnupuyeckre 3aKOHOMEPHOCTH B CIIEKTPaX MCITyCKAHHSI U TOTJIOMICHHUST aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp atoma Bojgopoa. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiist. OnbITHOE 000CHOBaHUE KOPIYCKYIISIPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOTHOBOTO Ayaln3Ma CBOICTB MaTepuu. BomHoBas dyHKIus 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHenue Llpéaunrepa 1uist craiuOHapHBIX COCTOSHUM.

IMoctynarer bopa. BopoBckas Teopust aToma BOJOpOIa U BOJOPOAOIOT00HOTO HOHA. ATOM BOJOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepHas pusuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3nu. Ilornomienue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX F'eHepaTopax (Tazepax). Pasmep, cocras u 3apsn aToMHOTO siiapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl u
SHEPrus CBA3U A1pa.

B3anmonelicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3ITy4eHHE U €r0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U IPOHCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
TlonsiTHE O SAEPHBIX peakUUAX U UX OCHOBHBIX TUMAaX. MIcKyccTBeHHas pauoakTUBHOCTh. [lenenue Tsokensix saep. Lemnas
peaxuus genenus. [loHsTue o siaepHOi SHepreTHke. Peakuys cuHTe3a aTOMHBIX siaep. [IpobieMa ynpaBasieMbIX TEPMOSIEPHBIX
peakuuii. DeMeHTapHbIe YacTHIBL. VX Kiaccudukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImosHeHve U 3ammuTa 1abopaTopHBIX padoT
BeImosHEHHE CaMOCTOSTEIBHBIX PadoT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

6.3. KonTpoabHble BONIPOCHI U 3aJaHUS

OIIK-2: CnocobeH MNPUMCHATH €CTCCTBCHHOHAYYHbIC U O6H_ICI/IH)K€HepHLIC 3HaHUsA, aHAJIUTUYCCKHUEC METO/IbI B HpO(I)CCCPIOHaHLHOI;’I
JCATCIBHOCTHU

1 kypc

OTKpHITHIE BOIIPOCH

Bonpoc Nel

OO0BbsicHHTE, TOUEMY NIPH ABKEHUN KOpalJsi BO3HUKAIOT KosiebaHus kopryca. Kakue BHelIHne 1 BHyTpeHHHE (HaKTOPBI MOTYT
BJIUSITh Ha aMILUTUTYLY U YaCTOTY 3THX KOeOaHui?

Ortser:

Konebanus xopmyca kopabiisi BOSHUKAIOT U3-3a BO3ACHCTBUS BHEITHUX CHJI, TAKMX KaK MOPCKHE BOJHBL, BETEp U TEUCHHS.
BHyTrpenHue (akTopsl, BKIItOUas KOHCTPYKIUIO KOPITyca, paclpeiesicHue Harpy3Ku U paboTy MEXaHU3MOB, TAK)KE UTPAIOT POJIb.
BHemntHue critel 3aCTaBISAIOT KOpalIlk KOIeOaThCsS B BEPTHKAILHOM M TOPU30HTATIBHOM HAIPABICHUAX, YTO CO3/IacT THHAMIYECKIE
Harpy3kd. AMIIIATY/Ia ¥ 9aCTOTa KOJIeOaH!UH 3aBHUCST OT pa3Mepa U (OpMbI Kopalirst, TIyONHBI MOPSI, TIOTOTHBIX YCIOBHH H
COCTOSIHMSI BOJHOW ITOBEPXHOCTH.

Bonpoc Ne2

OOBsicHUTE, KaK OCYILECTBIICTCS YIIPAaBICHUE CyHOM B YCIOBUSAX OTPAaHUYEHHON BHAMMOCTH. Kakue TeXHOIoruu 1 HHCTPyMEHTHI
HNPUMEHSIOTCS JUls 0OecredeHus 6e30acHOCTH II1aBaHus ?

OrtBer:

YnpasieHue CyIHOM B YCIOBHUSIX OTPaHIMYCHHON BUANMOCTH TPEOYET HCIOIBb30BAHHS CIICIIHATEHBIX HABUTAIIMOHHBIX
UHCTPYMEHTOB U TexHoJoruil. Pagap mo3pomnser oOHapyKUBaTh NPENATCTBHA U APYTUE CYNa, IXOJIOTHI 00€CIICUNBAIOT ONpeIeICHue
riyOuHBI 1 penbeda nHa, a GPS-cucTeMbl pe1oCTaBIsIOT TOYHYIO HH(POPMALMIO O MECTOIOJIOXKEHUH. ABTOMAaTH3UPOBAHHbIE
CHICTEMBI yIIPaBJICHHUS ITIOMOTAIOT ITOIEPKUBATH KypC M M30eraTh CTOIIKHOBEHHMH. Bee 3Tn cpencTBa MoBHIIIalOT 6€301acHOCTh
TUIABAHUS U MUHUMU3HPYIOT PUCKH aBAPUHHBIX CUTYAIHH.

3aKpBITLIC BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kaxkoii 3ak0H onMchIBaeT IBH)KEHHUE TeJla MO BO3ACHCTBUEM BHEUIHEN CHUIIbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HeroToHa




d) 3axoH coxpaHeHHs YHEPruu
ITpaBunbHbI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ned

Kaxkoii mpubop UcIoab3yercs Al K3MEPEHHUs CKOPOCTHU 3BYKa B Bojie?
a) ['maponokaTop

b) Oxomnot

c¢) Conorpad

d) Jaruuk naBneHus

IMpaBuisHEIL oTBeT: a) ['Mmaponokarop

3aKprTbIe BOIIPOCHI ¢ HECKOJILKUMU ITPABUJIbHBIMU OTBETAMU

Bompoc Ne5

Kaxkue (akTops! BIUSIOT Ha CTaOMIBHOCTE CyJHA HA Boae?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora mHagBogHOTO G0pTa

d) I'nmyOuna ocaaxu

IIpaBunbHBIC OTBETHL: &, b, ¢, d

Bompoc Ne6

Kakwue ycTpoiicTBa HCIONB3YIOTCS A1l U3MEPECHUS MTapaMeTPOB MOPCKOMN cpeib?
a) TepmomeTpsl

b) datunku conéHoctu

¢) PIIC

d) CniyTHUKOBBIC TPUEMHUKH

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bomnpocs! Ha ycTaHOBJICHUE TOCIIEI0BATEIIBHOCTH
Bomnpoc Ne7

VYcraHOBHTE MPABUIIBHYIO TOCIEI0BATEIBHOCTD ATAIIOB IBIKCHUS CY/IHA B IITOPMOBBIX YCIIOBHUSX:
1. OlieHKa MOTO/IHBIX YCJIOBHUH.

2. IMpunsTHe Mep 1o obecredeHNIo 030MaCHOCTH AKHIIAKa U Ipy3a.
3. YcTaHoBKa NapyCHOIO BOOPY:KEHMsI MU BKIIIOYEHUE JIBUTATEIEH.
4. Habnronenve 3a MI3MEHEHUSIMU TOTOIbI.

[IpaBuiibHas mocnenoBaTeNbHOCTh: 1 — 3 — 2 — 4

Bompoc Ne8

VYcraHoBHTE NOCIIEA0BATENBHOCTD ITAIIOB IPOBEJICHUS] MAHEBPOB [JIs IBAPTOBKHU Cy/HA!
1. Br160op MecTa CTOSIHKH.

2. IMoaroroBka 0bopynOBaHHUS U KOMAHBL.

3. INoaxox x mpuyamy.

4. BeInonHeHyne MBapTOBOYHBIX ONEpPaLUil.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 =2 — 3 — 4

BOHpOCBI Ha YCTAaHOBJICHUEC COOTBCTCTBHA

Bompoc Ne9

YcTaHoBHUTE COOTBETCTBUE MEXLYy THUIIAMH BOJIH M UX XapaKTEPUCTUKAMHU:

Tun BoiHBI XapakTepucTuka

a) ITonepeunsre 1) Konebanust gacTuIl NepreHANKYIISIPHO HAIPABICHUIO PACIPOCTPAHCHHS
b) IIpononsHbIE 2) Konebanus yacTull BAOJIb HANPABIEHUS paclpoOCTpaHEHUS
c¢) Crosuue 3) O6pasyroTcst IPU HAJIOKESHUHU JIBYX BCTPEYHBIX BOJH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

IIpaBuIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKUMHU BeINUYMHAMH U UX €ANHHUIAMU H3MepeHHs B MexXTyHapoaHON CUCTeMe eAUHHUIT
(CN):

®duznveckast BEIMIHNHA Enmuanma usmepeHus

a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb




¢) MomHocTtb 3) Barr

d) DuHeprus 4) JIxoynab
IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) — 2)

¢)—3)

d)—4)

2 Kypc
OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OOBsicHUTE, KaK TOJIIPU3ALIKS CBETa MMPUMEHSIETCS B CY/IOXO0JICTBE, OCOOCHHO B YCIIOBHSX IUIOXOH BUuaMMOcCTH. Kakne
MPEeUMYILECTBa AAET UCIOIB30BAHUE MOSPU3ALUOHHBIX (UIBTPOB?

OrtBeT:

[Monsipu3arus cBeTa UCIONB3YeTCs ISl YMEHBIICHHS OJTUKOB W YITYYIICHUST BUIUMOCTH B YCIIOBHSX SPKOH COTHEYHOH 3aCBETKHU HITH
OTPaKEHHOTO CBETA OT BOJIBL. [10IApH3aTOPHI MPOIMYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHUS, OJIOKUPYS OCTABHBIE, YTO CHUKAET
WHTEHCUBHOCTH OJIMKOB. TO OCOOEHHO MOJIE3HO ISl MOPSKOB, O3BOJISISI BUIETh OOBEKTHI HA TOPU3OHTE WM B BoJie Oojiee 4ETKO.
[Monsipu3aTophl TaK)KE MOMOTAIOT Pa3IHyaTh [[BETA U KOHTPACTHOCTh OOBEKTOB, YIIydIlas 00IIee BOCIPUIATHE OKPYKarOIIeH
00CTaHOBKH.

Bompoc Ne2

OOBsicHUTE, KaK IPONCXOINT JIETICHNE AAep ypaHa B sJIepHBIX peakTopax. Kakue Mepbl IpHHAMAOTCS Il KOHTPOJIS IEITHOM
peaKkLMy U IPeJOTBPALICHUS ABAPUUHBIX CUTYyallUi?

OrtserT:

[enenue sipep ypaHa IPOUCXOIMT ITyTEM 3aXBaTa HEHTPOHOB sipaMy ypaHa-235, 4To MPUBOAUT K UX pacIleIICHHIO Ha JiBa Ooiee
NETKUX Spa U BEICBOOOXKICHNIO SHEPTUH. B pe3ynbraTe peakuy Takke BBIICIAIOTCS HOBBIC HEHTPOHBI, CIOCOOHBIE BBI3BATH
JanbHelee aeneHue. [ KOHTPOIIS LHEeMHONW PeaKkUy UCTIONB3YIOTCS YIIPABIAIOMINE CTEPIKHH, IOTIONIAIONIINE H30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAIOIINE [IEPETPEB PEaKTOpa. JJOMOTHUTENbHBIE MEPBI 0€30MaCHOCTH
BKJTFOYAOT PE3ePBHBIC HCTOYHUKH AICKTPOITUTAHNS M 3aIIUTHBIC OaphepHhl JUTS CICP)KUBAHUS PaIHOaKTHBHBIX BEIICCTB.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPABUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit Tun nznydenust oopasyercs pyu aHHUTHIISIIUH Taphl 3JeKTPOH-TIO3UTPOH?
a) Anbha-usnydeHue

b) bera-m3nyaenne

¢) lamma-n3myderue

d) UudpaxpacHoe uziydeHue

[IpaBuibHbIi OTBET: ¢) 'aMMa-u3ydeHue

Bomnpoc Ne4

Kakoii MeTo1 HCTIONB3yeTCsl UIst ONpeIeTIeHHs] CTPYKTYPbl KPHCTAIIOB?
a) Pertrenosckas mudpaxuns

b) DnexTpoHHAsT MUKPOCKOIHS

¢) Macc-crieKTpoMeTpust

d) Kanmopumerpus

IIpaBunbHENA OTBET: a) PeHTreHOBCKas Au(paKIis

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:
1. OO6pa3zoBanue renusl.

2. CoenuHeHne AByX aTOMOB BOJOPOJA.

3. BrIcBOOOXKICHIE YHEPIHH.

4. DopMHPOBaHHE HOBOIl MaTepUH.

[IpaBuiibHas TOCTENOBATENBHOCTD: 2 — 4 — 1 — 3

Bonpoc Ne8

YcraHoBHTE MIPAaBIIIBHYIO TOCIEI0BATENBHOCTD IAT0B MPH MPOBEICHUH KCIIEPUMEHTA 110 HHTep(EepeHIUH CBETa!
L. Habnronenue u perucrpamys HHTEpHEpEeHIUOHHON KapTHHBIL.

2. VYcTaHOBKa UCTOYHHMKA KOTE€PEHTHOIO CBETA.

3. YcraHOBKa 9KpaHa A HaOMIOEHUs HHTepGhEePEeHITHH.

4. PerynupoBaHue paccTOSHUSI MEXIy UCTOUHMKOM CBETa U SKPAHOM.

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)

OIIK-3: Cnoco6eH npoBOAUTE U3MEPEHUS U HAOMIOACHUS, 00padaThIBaTh U MPEICTABIATh SKCIIEPUMEHTAILHBIE TaHHbIE

1 xypc

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

Omnummre nporecc U3MepeHust KodpHUIMEHTa TPEHUS CKOIBKEHUS MEXKLY IByMsI IOBEPXHOCTAMH. Kakue napaMmeTpsl HEOOX0AUMO
KOHTPOJIPOBATH TP MPOBEICHUN SKCIIEPHMEHTA?

Ortser:

Jlns u3mepenus kodp@uiieHTa TpeHus CKOIbKEHUS] MEXITY ABYMsI TOBEPXHOCTSIMU OOBIYHO UCIIONIB3YETCS METO HaKJIOHA
iockoctd. OJMH U3 00bEKTOB IOMEIIAETCsl HAa HAKJIOHHYIO INIOCKOCTh, ¥ IOCTENICHHO YBEIIMYMBAETCS YroJl HAKJIOHA 10 MOMEHTA
Havajya cKoibkeHns. KoaddurmeHT Tperns paccunThIBaeTCA Kak TAaHTEHC yIJla HAaKJIOHA. Ba)kHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTh NPUIOXKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHii.

Bormpoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTDH PacIIpOCTPaHEHHUs 3BYKOBBIX BOJIH B cperie. Kakue MeToabl HCIIONB3YIOTCS TS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATE?

OrtserT:

CKOpOCTb PacpOCTPaHEHHUs 3BYKOBBIX BOJIH B CPE/I€ U3MEPSETCS C IOMOILBIO METOI0B, OCHOBAHHBIX Ha PETUCTPALIMH BPEMEHH
MPOXO0KJICHHUS 3BYKOBOI BOJHBI MEX/Ty IBYMs TOUKaMH. VCIONB3yIOTCS yIBTPa3sBYKOBBIC JATYNKN HIM MEKPOGOHBEI. BaxkHo
YIUTBIBATh TEMIIEPATYPY CPEbI, BIAXKHOCTb M HAJIMYHE TPETATCTBUH, KOTOPbIe MOTYT MOBIUSATH HAa PAaCIPOCTPAHCHUE 3BYKA.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3




Kakoii 3aK0H OIMCHIBAET ABIIKEHHUE TEIA IO BO3IEHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnit 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunbHBI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTcs Ui H3MEPEHHsI CKOPOCTH 3ByKa B Bojie?
a) 'maponoxaTtop

b) DxosoT

c¢) Conorpad

d) Jaruuk naBrieHus

IIpaBunbHEN oTBeT: a) ['HaponokaTrop

3aKpLITI>Ie BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bonpoc Ne5

Kakue paxTopsl BIUSIOT HAa cTAaOUIBHOCTD Cy/IHA Ha Boje?
a) dopma kopiyca

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO G0pTa

d) I'nybuna ocaaku

[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne nprOops! HCIOIB3YIOTCS VISt H3MEPEHHSI MarHUTHOTO OJIs?
a) Kommac

b) Maruurometp

c¢) ['anpBanoMeTp

d) Karymka nHIyKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTH

Bonpoc Ne7

YcraHOBHUTE MPaBWIIBHYIO MOCIIEIOBATEIBHOCTD LIAr0B IPH IPOBEACHUH HKCIIEPUMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3JLyXE:
1. [MonxroueHre MUKPO(POHOB K PETHCTPUPYIOIIEMY YCTPOHUCTRY.

2. W3mepeHne BpeMEHH MTPOXOXKJICHUS 3ByKa MEXKITYy MUKPO(OHAMH.

3. Pacuer ckopocTu 3Byka IO U3BECTHBIM PAcCTOSHUSAM M BpEMEHH.

4. Hactpoiika paccrosHuil MeXIy MUKPO(pOHAMH.

IIpaBunbHas nocnenoBaTenbHoCTh: 4 — 1 52 — 3

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATEIHFHOCTH [ITIATOB ITPH HACTPOIKE JTa3epHOTO TATBHOMEPA TSI U3MEPEHUS PACCTOSTHU:
1. Hactpolika npueMHUKa CUTHAJA.

2. [MonkiroueHre UCTOUHUKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

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

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY HDU3MUECCKAMHE SBICHUAMHE U TPUOOPAMHU, UCTIONIB3YEeMBIMH JUIS HX U3yICHHS:
du3nuecKoe SBICHUE IIpudop

a) DnekTpuuectBo 1) AMmepmeTp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G QeKTh 3) Cnexrpometp
d) PagmoaktuBHOCTE 4) I'eiirepoBckuii cueTUnK
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY (GU3MUECKUMH BEIMYMHAMH U X eIMHULIAMHU U3MEpeHus: B MeXXIyHapOHOH cucTeMe eIMHHUIL




(CH):

®dusznueckas BeIn4MHA Enynnna n3mepenns
a) Cuma 1) Heroton

b) Pabora 2) xoyms

¢) MomHoCTh 3) Barr

d) DHeprus 4) JIxoynb
IIpaBuIbHOE COOTBETCTBUE:
a)— 1)

b) — 2)

c)—3)

d)—4)

2 Kypc
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)




