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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

Xumus

2.12

HaqepTaTenLHas{ TCOMETpPHA U NHIKCHECPHAA rpa(bm(a

2.2

JMCUUIITNHBI M TPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCHHILIMHBI (MOLY.Is) HEOOXOHMO KAK
npelecTByoIee:

221

MareMaTu4ecKrue OCHOBBI CYAOBOXICHU

222

MexaHuka

223

O01mast 3IeKTPOTEXHUKA U SIEKTPOHUKA

224

T'uapoMeTeopoornueckoe 00eCeIeHNE CYTOBOKICHHS

225

[lITopmoBoOE m1aBaHuE

226

OO6muit Kypc 6eCUIOTHBIX TPAHCTIOPTHBIX CUCTEM

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITJINHBI

(MOZY.JIA)

OIIK-2: CniocoGeH NpUMEHATh eCTeCTBeHHOHAYYHbIE 1 00IleMHKeHepHble 3HAHM, AHAJIMTHYECKHEe MeTOAbI B
NnpoecCHOHAIBLHOM eI TeJbHOCTH

OIIK-2.1: ITpumensieT pyHIaMeHTaIbHbIE MATEMAaTUUECKUE, ECTECTBEHHOHAYYHbIE U OOILICMH)KEHEPHbIE 3HAHUS B
npo¢eCcCHOHATIBHOM AEATENbHOCTH

| OIIK-3: CniocoGeH nNpoBOAMTH U3MepeHUs U Ha0/1101eHusl, 00padaThIBATL H NPEICTABJIATE IKCIIEPHMEHTAJIbHbIE IAHHbIE

OIIK-3.1: Mcnionb3yeT OCHOBHBIE METO/IBI M CPEJICTBA IPOBEACHNUS HKCIIEPUMEHTAIBHBIX NCCIIEI0BAaHUH, CUCTEMBI CTaHIapTH3ALNH
U cepTrdUKauu

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1|3nats:
3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;
3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI M MOJIEITN MEXaHUKH, DIICKTPHYCCTBA M MarHETU3Ma, KOJIeOaHHH M BOJH, KBAHTOBOH
(U3UKH, MOJIEKYIISIPHOHN (DPU3UKH U TEPMOIMHAMUKY, ONITHKH, AaTOMHOM U SACPHOH (HI3HUKH;
3.1.3 [ - METOIBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICIOBAaHNS B (pr3HKe.
3.2 | Ymerh:
3.2.1 | ucrionp30BaTh GU3NIECKUE 3aKOHBI TIPH aHAIH3E U PEIICHHH MPOOIeM MPopeCCHOHATBHON e TeNEHOCTH
3.3 | Bragern:
3.3.1 | meTomamu npoBeeHUs (PU3NUECKUX U3MEPEeHNil, MeTOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEeH IPH MPOBEACHUN
(hU3NYECKOr0 SKCIIEPHMEHTA.
4. CTPYKTYPA JUCHHUIIJIMHBI (MOAYJISA)
Bun HaumeHoBaHuUe pa31esioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHS / Kype ATroT
Pazpen | Paspen 1. OcHOBBI MeXaHUKH
Jlek Kunemaruxka /JIex/ 2 4 J1.1J11.4
Cp Kunemartunka noctynarenbHOro ¥ BpalaTeIbHOTO JBHKCHUS 2 8 JI1.4
MaTepuabHON TOYKH U TBeporo Temna. /Cp/
J1ab OCHOBBI METOJIOB 00pPaOOTKH PE3yabTATOB U3MEPEHUH (HU3NIECKUX 2 2 JI1.4J11.6
BeauynH. OrmnpeneneHue IIOTHOCTU Tel MpaBUibHOM hopmbel. /J1ab/




Jlex Junamuka /Jlex/ 6 JI1.1J11.4
Jlab OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 10 criocody beccenst. 6 JI1.4 J11.6
OmnpenencHue MOMEHTa HHEPIIMU MAaXOBOTO KoJleca THHAMHICCKUM
METOJIOM. M3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BpaIaTeILHOTO
JIBIDKEHSI ¢ TToMonIbio MasitHrka O6epOexka. /J1ab/
Cp JlnHaMuKa MoCTynaTeabHOro NBMKeHus Teln. OCHOBHBIE TEOPEMBI U 8 JI1.4
3aKOHBI. J[MHaMKKa BpaIaTeIbHOTO JBHXKCHUS TBepaoro tena. Paborta u
sHeprus B mexanuke. /Cp/
Jlex Mexanunueckue KoyiebaHust 1 BOJIHbI /JIex/ JI1.1J11.4
Cp T'apmonmnueckue konebanus. 3aTyxaromue koneoanus. ClioxeHue 8 JI1.4 JI1.6
konebanuii /Cp/
HKP Texymmuit korTposs /MKP/ 2
Paznen | Pazpes 2. OCHOBBI MOJIEKYJISIPHON (pU3UKH
Jlex MonexynsapHO-KHHeTHIecKas Teopust /JIex/ 4 JI1.1 JI1.4
Cp MonekynsapHo-kuHernueckas reopus OCHOBHOE ypaBHEHHE 12 JI1.4
MOJIEKYTSIPHO-KUHETUIECKOW TEOPUU HIICATLHOTO Ta3a. DIEMEHTHI
cratiucTikH MakcBeiuia u bonbeimana. /Cp/
Jlex OCHOBBI TepMOJMHAMUKH /JIeK/ 6 JI1.1J11.4
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KO PHUIIHEHTA 4 JI1.4 JI1.5
ITyaccona mo $a30BbIM cooTHOIIEHUAM. OTpe/ieieHHe OTHONICHUS
VIENBHBIX TETIOEMKOCTEH BO3/TyXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U TOCTOSIHHOM 00BbeMe MetonoM Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJIUHAMUKH. AHAJIU3 IEPBOTO U BTOPOTO HAYaIl 16 JI1.4
TepMoarHaMuKu. TeruroBbie MmammHs! /Cp/
HKP Texymmuit korTposs /MKP/ 2
Paznen | Pa3zgen 3. DuekTpomarHeTusm
Jlex OnekrpocTatuka /Jlex/ JI1.1 J11.4
JIab HccnenoBanue 31eKTpocTaTHUYecKoro noss. OnpeneneHue eMKOCTH 2 JI1.4J12.1
KOHJICHCAaTOPOB METOAOM OATICTHYECKOTO TanbBaHoOMeTpa /J1ad/
Cp OnekTpoctaTnueckoe rnoie. HanpsbkenHocTs u noreniuan. [punnun 10 JI1.4
cynepno3uuuu. [Ipumenenue treopemsl ["aycca i pacuera
ANEKTPUYCCKHUX MONIEH. DIEKTPOEMKOCTh YeIHHEHHOTO IIPOBOIHUKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPTHs dIeKTpocTaTHaeckoro noss /Cp/
Jlex OnexrpoauHamuka /Jlex/ 4 JI1.1J11.4
Jla6 M3mepenne cOpOTUBIICHUS U OTIPEICTICHHUE YIEIBHOTO COMTPOTHUBICHUS 2 JI1.4J12.1
npoBogHuKa. /J1ab/
Cp Onexrpoaunamuka. [ToctosaHsI Tok. 3akonsl OMa. K.I1.JI. ncrounnka 8 1.4
noctostnaoro Toxka /Cp/
Jlex Marnutoctatuka. MarHuTHas HHIyKIus /JIex/ 6 JI1.1J11.4
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 6 JI1.4
Jlanutaca u moHoro Toka. Cuna Jlopenna. /IBuxenue 3apskKeHHbBIX
4acTuIl B MarHuTHOM mofie /Cp/
JIab OmnpeneneHue ropU30HTATBHON COCTaBISAIONIEH HAIPSKEHHOCTH 2 1.4
MarHuTHoro mouist 3emiu. /J1a6/
Cp MarnutHas uaaykuus. Teopus Makcgena. SIBjieHHe 2JIeKTpOMarHUTHON 6 JI1.4
naaykiud. CaMouHIYKIHs. MHIYKTUBHOCTD. DKCTPATOKH 3aMBIKAHUS H
pa3MBbIKaHuUs dJEKTpHUecKoi Henu. KomebarenbHbIl KOHTYD.
DrekTpoMaruuTHbIe Konebanus /Cp/
HKP Texymuit kouTpoas /MKP/ 2 J1.4
Pasmen | Pazmen 4. Onruka
Jlex Odwusnyeckast ontuka /JIex/ 6 JI1.1 J11.4
Cp OcCHOBHBIE 3aKOHBI TeoMeTpuyeckoi onTuku. MHTepdepenus u 10 JI1.4
mudpaxkius cBeta. [Tomsipusanus ceeta /Cp/
Jla6 Onpenernenue r1aBHOro (OKYCHOTO pacCTOsHUS JTUH3. OnpeencHue 6 JI1.2 J11.4
ToKa3aTesIel MPeTOMIICHHS KHUIKOCTEH ¢ TOMOIIBIO pedpaKkToMeTpa
A66e. OmpeneneHne ATUHBI BOJIHBI M3Iy4SHUS Ja3epa IpH MOMOIIN
TU(PPaKITMOHHON perieTky. /J1ab/
Jlex KBanToBas ontuka /JIex/ 6 JI1.1J11.4
Cp KBanTOBas onTHKa 3aKOHBI TEIUIOBOTO M3NydeHus U potoaddekra /Cp/ 10 JI1.4
JIa6 OmnpeneneHne TeMIepaTypbl paCKaJeHHOT'O TEJla ONTUYECKUM 2 JI1.2 J11.4

metogoMm. /J1a6/




HKP Texymmuit korTpons /MKP/ 3 2 1.4 0

Pazgen | Paspen S. ATtomHas u aaepHas Gpuznka

Jlex Crpoenmne aroma /JIex/ 3 2 JI1.1J11.4 0

Cp Crpoenue atoma KBaHTOBas Ipupo/a CBETA U BOJIHOBBIE CBOMCTBA 3 10 JI1.4 0
yactuy /Cp/

JIab I'panynpoBka MOHOXpOMAaTOpa MO CHEKTPY UCIYCKAaHHUs aTOMOB PTYTH. 3 2 JI1.4 JI1.5 0

HccrnenoBanne CieKTPOB UCITYCKAHUSI BOAOPOA U ONPEACIICHUE
noctostHHOM Prnoepra /J1a6/

Jlex SAnepnas dusuxa /Jlex/ 3 4 JI1.1J11.4 0
Cp SAnepnas ¢pu3uxa 3aKoH pagoaKTHBHOTO pachajia. SxepHsie 3 10 JI1.4 JI1.5 0
peakuun /Cp/
HKP Tekymuit konTposs /MKP/ 3 2 JI1.1J11.3 0
1.4

5. COAEP)KAHME AN CLUILIAHGBI (MOAYJIST)

Paznen 1. OCHOBBI MEXaHUKH

Tema 1.1. Kunematuxa

OnemeHTH! KMHeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTynatensHoe ABIKEHHE TBEPAOTO Tena. TpaekTopus, IIHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU Kak IPOU3BOIHBIE paJuyca-BeKTopa o BpeMeHu. HopmanbHOE U
TaHTeHIAJIbHOE YcKopeHns. Kiraccnukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl M cuibl. Bl cuil B MEXaHUKe: TPEHUs], YIIPYTOCTH U TAroTeHus. UMiynsc Tena.
Wmnynbc cunel. BHelHie 1 BHyTpeHHHE CUIIBL. 3aKOH COXpaHEHHs UMITYJIbCa MeXaHU4ecKoi cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI ¥ 3aKOH €TO ABI)KEHHS.

PaboTa mocTOSHHON U IepeMeHHOH CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHMHEHHbINH HHTerpall. MOITHOCTE. DHEPrus Kak
YHHBEpCalbHasi Mepa Pa3INuHbIX (OPM JBHXKCHUS U B3auMoaeiicTBusl. KuHeTH4yeckas sHeprus MEXaHNUeCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTHU H €T0 CBS3b C OHOPOTHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEHT uHEepLUH TBEPJOrO Teaa OTHOCUTENBHO ocu. [IpumMeps! ero BeruncieHus. Teopema llITelinepa. MomeHT cunbl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BPAIIAaTeIbHOTO ABMXKEHHS TBEPJOT0 Tella OTHOCHTENIFHO HEOABMKHOM OCH. 3aKOH COXpaHEHHs MOMEHTa
UMITYJbCA U €70 CBA3b C H30TPOIHOCTBIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroreHus. IloTeHnManbpHas 3Heprust MaTepUualbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeUCTBYIOMIEH Ha MAaTEPUABHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOH SHEPIHHU U €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUIKOCTH U ra3e. EnnHuiel u3Mepenus AaBneHus. 3akoHsl [lackans u Apxumena. Teuenue uneanbHoM KUAKOCTH.
VYpaBHeHnue Hepa3pbIBHOCTH. Y paBHeHHe bepHymn u cneactBus u3 Hero. TeueHue Bsi3koi xugkoct. @opmynsl HetoToHa 1
Croxkca. KoadpunueHT BI3KOCTH U METOMBI €r0 ONpeACTICHHUSI.

Tema 1.3. Mexanudeckue KoneOaHus 1 BOJTHbI

I'apmoHnueckue KonebaHus n UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHUYECKUX KosleOanui. [TpyKHHHBIH,
(u3MUecKuit 1 MaTeMaTHIECKUI MasTHUKH. DHEPTUs TapMOHHYECKHX KoieOanuid. Cllo)XeHHe TapMOHHYECKUX KOJIeOaHHi OTHOTO
HanpaBJIeHNs] U OJUHAKOBOM 4acTOThL. buenue.

CroxxeHHs: B3aUMHO NEpIEeHIUKYIApHBIX Kosiebanuid. @urypsl JInccaxy. 3aTyxaromye 1 BbIHYXACHHbIE KoaeOanus. PesoHaHc.
BomHoBBIE iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHHIECKHIX BOJH B YIIpyroi cpexe. [IpononpHbIe 1 IOIIepEYHBIE BOIHBL.
YpaBHEHHE IIOCKOH Oerymei BoTHBL. JTMHA BOJHBI  BOJTHOBOE YHCIIO.

Paznien 2. OCHOBBI MOJEKYIISIPHON (PU3UKH

Tema 2.1. MonekynsipHO-KMHETHYECKAs] TEOPUS

OmbITHBIC 3aKOHBI UCANTBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHOe ypaBHeHHe MKT maeansHbIX ra3os.
Cpensss KHHeTHYecKasi SHeprust MoneKyil. MoneKkyIspHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DeMeHTHI CTaTUCTUIECKOH (Gu3uKH. 3akoH MakcBeiia A pactpeeNIeHNsT MOJICKYJT HACATbHOTO ra3a 0 CKOPOCTSIM.
Bapomerprueckas Gpopmyina. 3akoH boxbliMana uIs paciipefeneHus YacTUI] BO BHEITHEM MTOTEHIINATBHOM 1toJie. CpemgHee Irciio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO pobera MoJIeKyi.

OmnsiTHOEe 0o6ocHOoBanue MKT. Tuddys3usi, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HproToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Uucno creneneit cBo60AbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHpEIeNICHUs SJHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepBoe Hauano TepMoauHaMHKU. PaboTa rasa npu u3MeHeHHH ero oobeMa. TennoeMKocTs MaKkpocucTeMsl. MonsipHas
TEIUIOEMKOCTb. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBLHOI0 ra3a oT Buja npouecca. [IpuMeHeHne nepBoro Hayajaa TEpPMOJAUHAMUKH K
m3omnponeccam. AnnabarHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. O6patumsbie 1 HeoOpaTuMble mporecchl. Lukn KapHo u ero k.mm.j. s uaeansHoro raza. Bropoe nauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONNH, €€ CTAaTHCTHIECKOE TOJIIKOBaHHE.

CuJTbl ¥ IOTEHIHATBHAS SHEPTHSI MEXKMOJIEKYJSIPHOTO B3aUMOICHCTBHS. DPPEKTHBHBIN AHaMETp MOJIEKY. YpaBHeHHe BaH-1ep-
Baanbca. ®a3ossle nepexons 1 u 2 pona. Kputnueckoe cocrosuue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHIH
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunispHele siBICHUS.

Paznen 3. DnexTpomMarneTusm
Tema 3.1. DnekTpocraTuka
3akoH Kynona. HanpsbkeHHOCTB M CHIIOBBIC JIMHUH HANPSDKEHHOCTH  3JIEKTPHYECKOTO 1oL, [IpuHIun cyneprosunnu




JJeKTpuuecKkuXx nonei. IIpuMep pacuera HaNPsKEHHOCTH 0TI, CO31aBaEMOM cucTeMoi 3aps0B. IIoTok BekTopa HalpsSKEHHOCTU
anextpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cH1 3IIeKTPHUECcKOT0 MO 0 TTepeMENIeHHIo 3apsaaa. L{npkyiamus BeKTopa HalpspKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATHUECKOTO MO, [ToTeHnman 31eKTpUYecKoro mojst. DKBUIIOTCHI[NATBHBIE TOBEPXHOCTH. CBA3b MOTEHIHATA C
HAMPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUAIEeKTpUKax. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BekTop nonspusanuu.
ITpoBOTHUKH B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaHNKA. KonaeHcarops! u ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bEMHAS IIIOTHOCTh
SHEPIUU.

Tema 3.2. DiexTpoarHaMHUKa

ITocrosiHHBIN 3neKTpUYecKull TOK. Buasl Hocutene 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. O1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH rernu. COmpoTHUBIICHHE W IIPOBOJUMOCTH MPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUH IPU pa3aMYHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIIHOCTE 351eKTpHUecKoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery
Pa3BeTBIEHHBIX LIETEH.

Tema 3.3 MarauroctaTika

MarnuTHoe none. MHaykiys MarHuTHOTO 1oisi. CUnoBble IMHUK MarHUTHOTO T0JIsI, €r0 BUXPEBOIl XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio seBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKkOM B
MarHutHoM mode. [IpuHnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOr'O TOKOB).

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

Tewma 3.4. MarautHas unaykuus. Teopust Makcsenna

PaboTa o mepemMenieHuo MPOBOTHIKA M KOHTYpPa ¢ TOKOM B MAarHUTHOM TOJIe. DJIeKTpOMarHuTHas MHAyKnus. 3akoH @apanes u
€ro BBIBOJ U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenua. fIpnenue camounaykuuu. IHOyKTMBHOCTE KOHTYpa. DJ1C
caMOMHAYKIUH. B3aumHas nHayknus. MarauTHoe mose B BeliecTBe. THIIBI MarHETUKOB (Iua-, Mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamaraumdeHHocTh. MarHuTHast IPOHNIIAEMOCTH BelecTBa. OCHOBBI Teopun MakcBeiuia. Tok cMeneHus.
Ypapuenust MakcBeiuia B uHTerpanbHoi (opme.[lonarue o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
UHIYKTUBHOE) ¥ MOJHOE COMPOTHUBICHUS IIETTH IEPEMEHHOTo Toka. 3akoH OMa JUIs ey IePeMEeHHOTr0 ToKa. MOITHOCTb,
BblIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

OnexTpoMarHUTHBIE KosieOanms. ["apMOHIUECKHe, 3aTyXaroIHe 1 BEIHYK/ICHHBIE KoeOanus. [loHaTie o pe3oHaHce.
OnexkTpoMarHUTHBIC BOJHEI U UX cBoiicTBa. I1Ikaa 3IeKTpOMAarHUTHBIX BOJIH.

Paznen 4. Onrtuka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nonHoOro BHyTpeHHero orpaxkenus. Ceeroosl. Chepuueckue sepkana. Popmyna 3epkaina. [locrpoenune n3oopaxxeHui.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BonHoBas anekTpoMarHuTHas Ipupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus ceta. MeToap! HabmoeHus naTepdepeHuun ceeta. Pacuer
unTepdepeniyu B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKIIOHA.
Kompma Hetotona. IIpuMenenne nHTephEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakmus ceera. [Tpurnun Ioitrenca-®penens. Metox 301 Openernst. Judpaxnus OpeHenst Ha KPYIJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccieoBaHue CTpyKTypbI
kpucTaioB. [lonsTre 0 ronorpaduy.

Ilonspusanus ceera. EcrecTBEeHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Maitoca. Ilonspusanus cBeTa Ipyu OTPaXXEHUU U
MpeJIOMIIEHUH Ha TPpaHUIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [BoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponws. Dddextsr Keppa n @apanes. OnTrdaeckn akTHBHBIE BelecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 4.2. KBanToBas onTHka

TemnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonbimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue hororddexra. Buenrnuit porospdext u ero 3akonsl. DoToHbl. YpaBHeHHE DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢potona. Jlapinenue ceera. OnbiTel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHUE.

Pa3pmen 5. AtomHas u siaepHast Gu3nKa

Tema 5.1. CtpoeHue atoma

Mopemn atromoB TomricoHa u Pesepdopaa. DMmupraeckrne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTIIOMICHHS aTOMOB.
®opmyna Pundepra. Jlnneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bonna Jlyu ne Bpoitns. OnpiTHOe 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezenieHHocTel ['elizenOepra kak NMposiBIeHHE KOPITyCKYISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMeici. YpasHeHue Ilpénunrepa s cralioHapHbIX COCTOSHUI.

Ioctynater bopa. BopoBckas Teopust aroMa BOIOPOAa U BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOpPO/ia B KBAHTOBON MEXaHHKE.
KBanToBsle unicna. Criul anexTpoHa. CrinHoBoe kBaHTOBOe uncio. [Tpunnun Iaynu. Pacnipenenenue an1eKTpOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas ¢pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomierune, CIOHTAaHHOE U BRIHYXICHHOE H3nydeHue. [loHsTre 00 onTHaecKnx
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1




SHEPrus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U IIOHATUE O CBOMCTBAX U MPUPOJE sIepHBIX cul. Moaenu siapa. PannoakrusHoe
U3JIy4CHHUE U er0 BU/Ibl. 3aKOH PaJMOAaKTHBHOIO paciana. 3aKOHOMEPHOCTH U IIPOUCXOXKACHHE anb(a, OeTa - 1 raMMa-H3ITydeHHs
aTOMHBIX sifiep.IIoHsATHE O SIAEPHBIX peakUMsIX U UX OCHOBHBIX THIaX. MICKyCCTBEHHAs! paMOaKTUBHOCT. JlefieHHe TSKENbIX saep.
Hennas peakius genexus. [lorsaTtue o suepHoil sHEepreTuke. Peakiis cuHTe3a aTOMHBIX siaep. [Ipobiema ynpaBiseMbIx
TEPMOSAEPHBIX peakIuil. DneMeHTapHble YacTuIbl. Mx knaccuduxanus.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

BrmonHenue u 3amuTa 1a00paTopHBIX padoT
BelInosHeHHe CaMOCTOSTENBHBIX PaboT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

OIIK-2: Cocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC 1 O6H1€I/IH)K€HepHBIC 3HaHHsA, aHAJIMTUYCCKUEC MCTOAbI B HpO(bCCCHOHaHLHOﬁ
JCATCIBHOCTHU

2 cemectp

OTKpBITBIE BOTIPOCHI

Bonpoc Nel

OOBsicHUTE, TOYEMY ITPU IBIKCHUU KOpaOIIs BOSHUKAIOT KojiebaHus Kopiyca. Kakue BHEIIHIE 1 BHYTpeHHHE (paKTOPBI MOTYT
BJIMATH HAa aMIUTUTYy H 9aCTOTY 3TUX KOJIeOaHUt?

Ortser:

Konebanus kopiyca Kopadiisi BOSHUKAIOT U3-3a BO3CHCTBUS BHEIIHUX CHJI, TAKMX KaK MOPCKHE BOJIHBI, BETEP M TCUCHHSL.
BHyTpeHHHE (akTophl, BKIIOYas KOHCTPYKIUIO KOPITYCa, pacipeieieHHe Harpy3KH U paboTy MEXaHU3MOB, TAK)KE HI'PAFOT POJIb.
BHentHne critel 3aCTaBISAIOT KOpalIlb K0IeOaThCs B BEPTHKAILHOM M TOPH30HTAIBHOM HAIPABICHUAX, YTO CO3/IacT THHAMIYECKHE
Harpy3kd. AMIUIMTYZa M 9YacToTa KojieOaHMii 3aBUCST OT pa3Mepa U GOPMBI KOpaldJisi, TITyOHHBI MOPSI, TIOTOIHBIX YCIOBHHA U
COCTOSIHHUS BOJIHOM ITOBEPXHOCTH.

Bonpoc Ne2

OO0BscHHUTE, KaK OCYILIECTBIISIETCS YIIPaBIEHHE CYAHOM B YCIIOBUSIX OTPaHUYEHHON BUAUMOCTH. Kakue TeXHOJIOrHH 1 HHCTPYMEHTHI
HNPUMEHSIOTCS 7151 00ecTieueHus 6e3011acHOCTH IIaBaHus?

Ortser:

praBJIeHI/Ie CYAHOM B YCJIOBUSX OFpaHHHeHHOﬁ BHJUMOCTH Tpe6yeT HCIIOJBb30BaHUs CIICIIHMAJIbHBbIX HABUTAaITMUOHHBIX
UHCTPYMEHTOB U TexHoJoruil. Pagap no3ponseTr oOHapyKuBaTh NPENATCTBHA U APYTUE CYZa, IXOJIO0THI 00ECIIEUNBAIOT ONpeIeIeHue
FJ'Iy61/IHBI u penbe(ba JHa, a GPS-cucTeMsr OpeaoCTaBIAIOT TOUYHYIO I/IH(l)OpMaLII/HO O MCCTOIIOJIOKCHHUMH. ABTOMaTI/ISI/IpOBaHHLIG
CHCTEMBI yIIPaBJICHHUS TOMOTAIOT ITOIEPKHUBATH KypC M M30eraTh CTOIIKHOBEHMH. Bee 3Tn cpencTBa MOBHIIAlOT 6€30I1acHOCTh
IUIABaHUsI U MUHUMHU3UPYIOT PUCKU aBaPUUHBIX CUTYalUH.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUJIBHBIM OTBETOM

Bormpoc Ne3

Kakoii 3ak0H onuchIBaeT ABMKEHUE Tella M0 BO3/ICHCTBUEM BHEIIIHEH CHIIbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHeIA oTBeT: b) Bropoii 3akon HeloToHa

Bompoc No4

Kaxkoit mpubop ucrons3yercs A H3MEpEeHUs! CKOPOCTH 3BYKa B Bojie?
a) l'uaponoxarop

b) OxonoT

¢) Conorpad

d) daTuuk naBiaeHus

IIpaBunbHeIil oTBET: a) ['Maporokarop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPABUIIbHBIMU OTBETAMU

Bompoc No5

Kaxwe ¢axTops! BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BoJie?
a) @opma Kopiryca

b) Pacripenenenue rpy3os




¢) Bricora HagBogHOTO G0pTa
d) I'nybuna ocaaku
[TpaBunbHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakwe ycTpoiicTBa HCIIONB3YIOTCS ISl U3MEPEHUS ITapaMeTPOB MOPCKON cpebl?
a) TepMmomMeTpbI

b) datunku conéHoctu

¢) PIIC

d) CniyTHUKOBBIE IPUEMHUKH

IIpaBusbHBIE OTBETHL: a, b, ¢, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcTaHOoBHTE IPaBUIIBHYIO TOCIEI0BATENBHOCTD ATAIIOB JIBIKEHUS Cy/IHA B INITOPMOBBIX YCIIOBUSX!
1. OneHka NOrOJHBIX YCIOBUH.

2. IMpunsTHe Mep 1Mo obecnedeHNI0 0e30MaCHOCTH IKHIAXKa U Ipy3a.

3. VYcTaHOBKa MapycHOro BOOPYXKEHHS WM BKIIIOUEHHUE JIBUraTesiei.

4. Habnronenye 3a MI3MEHEHUSIMU TOTOIbIL.

IIpaBunbHas mocnenoBaTenbHOCTh: | — 3 — 2 — 4

Bormpoc Ne8

YcTaHOBHTE MTOCIEAOBATENIFHOCTE 3TAITOB IPOBEICHHST MAHEBPOB [UTS IIBAPTOBKH CyIHA:
1. Br160p MecTa CTOSIHKH.

2. [MonrotoBka 00OpyIOBaHUS U KOMaHIIBI.

3. INoaxox x mpuyamy.

4. BeinonHeHne MBapTOBOYHBIX ONEPAIUil.

IIpaBusbHas TOCHENOBATENBHOCTE: | — 2 — 3 — 4

BOHpOCBI Ha YCTAaHOBJICHUC COOTBCTCTBHUSA

Bonpoc Ne9

Y CcTaHOBUTE COOTBETCTBUE MEXY TUIIAMM BOJIH U MX XapPaKTEPUCTHKAMMU:

Tun BoiHBI XapakTepucTuka

a) ITonepeunsie 1) Konebanus gacTuil NeprneHANKYISIPHO HAIpPaBICHUIO PACIPOCTPAHEHHS
b) IIpoxonbHbIe 2) Konebanusi 4acTuIl BAOJb HAPABJICHUS PACIPOCTPAHCHHS
c¢) Crosuune 3) O6pasyroTcst IpU HAJIOKESHUU JIBYX BCTPEYHBIX BOJH

d) Yopyrue 4) TlepenatoT sHeprur0 0e3 MepeHoca BemecTBa

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY (GU3MUECKUMH BEIMYMHAMH U X eIMHULIAMHU U3MEpeHUs: B MeXIyHapOJHOM cucTeMe eIMHHIL
(CH):

Odusnueckas BeIUYMHA Enununa uzMepenus
a) Cuna 1) Heroton

b) Pabora 2) JIxoyianb

¢) MouHocTts 3) Barr

d) Oneprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

¢)—3)

d)—4)

3 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OObsICHUTE, KaK MOJSpU3aLUs CBETa IPUMEHSIETCS B CYZOXOACTBE, OCOOCHHO B YCIIOBMSX IUIOX0H BuauMocTH. Kakue
MPEUMYIIECTBA AAET MCIIOIB30BAHUE MOJISPU3ANUOHHBIX QUIBTPOB?

Ortser:

TTonsipusanus cBeTa UCMOIB3YETCA A1 YMEHBIIEHUS! OJIMKOB U YIy4IIEHHS BUANMOCTH B YCIOBHSIX SIPKOIl COTHEUHON 3aCBETKU WU




OTpaXEHHOTO CBeTa OT BOABI. Ilossipu3aTOpsl MPOIMYCKAIOT CBET TOJIBKO OJHOTO HAIIPABIEHHUs, OJIOKUPYS OCTAIbHBIE, YTO CHUKACT
MHTEHCUBHOCTH OJIMKOB. DTO 0COOEHHO IOJIE3HO Il MOPSIKOB, ITO3BOJIAS BUIETH OOBEKTHI Ha TOPU30HTE MIIM B BOJE 00JIee YETKO.
HOHﬂpI/ISaTOpBI TAKXKC ITOMOTI'ar0oT pasnnanL IBE€Ta N KOHTpaCTHOCTL O6TJCKTOB, ynquasi 06]].[66 BOCHpI/IﬂTI/IG Opr)KaIOH.Ieﬁ
00CTaHOBKH.

Bompoc No2

OOBsicHUTE, KaK IPONCXOINT JIENICHNE AAep ypaHa B sJIepHBIX peakTopax. Kakue Mepbl IpHHAMAFOTCS I KOHTPOJIS IIEITHOH
peaKIuy U IPeAOTBPAIICHHS aBAPUITHBIX CUTYAIHH?

OrtserT:

Jlenenue saep ypaHa IPOUCXOANT ITyTEM 3aXBaTa HSHTPOHOB AAPaMH ypaHa-235, 4ToO MPUBOAMT K MX pacIICIUICHHIO Ha aBa Oojee
NETKUX SApa U BEICBOOOXKICHHIO SHEPTUH. B pe3ynbraTe peakuy TakxKe BBIICISIOTCS HOBbIC HEHTPOHBI, CHOCOOHBIE BBI3BATH
JanbHelee aeneHue. s KOHTPOIS LHEMHONW peaKkIUU UCTIONB3YIOTCS YIIPABIAOMINE CTEPKHHU, MOTJIONIAI0IINEe H30BITOK
HEWTPOHOB, a TAKXKE CUCTEMBI OXJIAXKACHHS, IPEIOTBPALIAIOIINE IEPETPEB PEAKTOPA. JJOMOTHUTENBHBIE MEPBI 0€30MaCHOCTH
BKJTFOYAOT Pe3ePBHBIC HCTOYHNUKH MICKTPOITUTAHNS M 3aIIUTHBIE Oaphepsl JUIS CIep)KUBAHUS PaIHOaKTHBHBIX BEIIECTB.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxoit Tvn n3inyuenust oopazyercsi py aHHUTHIISLMH [aphbl JJIEKTPOH-TIO3UTPOH?
a) Anbda-usnydeHue

b) bera-m3nyaenne

¢) lamma-u3myuenue

d) UudpakpacHoe u3inydeHne

IMpaBunbHEIT oTBeT: ¢) ['amMmma-m3mydeHne

Bonpoc Ne4

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

b) DnexTpoHHAs MUKPOCKOMHS

¢) Macc-cniekrpomeTpus

d) Kanopumerpus

IIpaBunbHEIA OTBET: a) PeHTreHOBCKast AU paKIis

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakune MeToabl HCHIONIB3YIOTCS JUTsl OOHAPYKEHHS PAIMOAKTUBHBIX HCTOYHHKOB?
a) 'amma-criekrpomerpus

b) JleTeKTopbI HOHU3UPYIOWIETO H3IyICHUS

¢) PentrenoduryopecuieHTHbII aHaIn3

d) DrnekTpoHHasE MUKPOCKOIIHS

[IpaBubHEBIE OTBETHL: a, b

Bompoc Ne6

Kakue nmprOops! HCTIONB3YIOTCS TS UCCIIETOBAHUS ONITHYECKUX CBOMCTB MaTepHaioB?
a) CnextpodoTomerp

b) [Monspumerp

¢) Peppakromerp

d) Kamubparop

IIpaBusibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

YcTaHOBUTE NPABUIIbHYIO NOCIE0BATENLHOCTh 3TAOB MPOLECCa SIAEPHOTO CUHTE3A:
1. OO0pa3oBaHue Tenusl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.

3. BricBOOOXIEHUE IHEPTHUH.

4. dopMupoBaHHUEe HOBOM MaTepuH.

IIpaBunbHas nocnenoBaTeNbHOCT: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD IAr0B IPH MIPOBEACHUH SKCIICPUMEHTA 110 HHTEep(EpEHINH CBETa!
1. HaGmonenue u perucrpanus HHTEpHEpeHIUOHHON KapTHHBL

2. YcTaHOBKa HCTOYHHMKA KOTEPEHTHOTO CBETA.

3. VYcraHoBKa 3KpaHa JuId HaOIIOAeHUsT HHTeP(EpeHIINH.

4. PerynmupoBaHue paccTOSHUS MEXIY HUCTOYHHKOM CBETa U SKPAHOM.

IIpaBusbHas mocnen0BaTeNbHOCTh: 2 — 4 — 3 — 1




BOHpOCLI Ha YCTAaHOBJICHUEC COOTBECTCTBHSA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUCCKIMU SBJICHUSIMHU U UX IPUMCHCHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHHE B TEXHUKE

a) ®otorddexT 1) Conneunsle Gatapen

b) SAnepusiit cunte3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

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

IIpaBuabHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3NUECKUMH SBICHHSIMH B ONTHKE U UX OMHMCaHUCM:
Du3nuecKoe SBICHUE Onucanue

a) Judpakuns 1) PasznoskeHne cBeTa Ha CIEKTpallbHbBIEC 1IBETA

b) [penomeHne 2) W3rubanne CBETOBBIX BOJH IMPH MPOXOXKICHUH Yepe3 Mperpay
¢) ducnepcus 3) V3MeHeHne HalpaBiIeHUs CBETa IPH TEPEXoje U3 OTHOH cpeasl B APYTYIO

d) Unrepdepennuss  4) [lepexpbiTe CBETOBBIX BOJH, NPUBOJSIIEE K YCHJICHUIO WM OCJIa0JICHUIO HHTEHCUBHOCTH CBETa
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

OIIK-3: CriocoGeH poBOANTH U3MEPEHUs ¥ HAOII0JeHHs, 00pabaThIBaTh U MPEICTABIATH SKCIICPUMEHTAIBHbIC IaHHbIC

2 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel

Omnummre nporecc M3MepeHust Ko3pHUIHEHTa TPEHNS CKOIBKEHUS MEXKLY IByMsI IOBEPXHOCTAMH. Kakue napameTpsl HEOOX0AUMO
KOHTPOJIPOBATH TP NPOBEACHUH 3KCIIEPIMEHTA?

OrtserT:

Jnst usmMepeHust Ko3QpOUINEHTA TPEHHS CKOIBKEHHS MEXK/LY JBYMsI HOBEPXHOCTAMH OOBIYHO MCIOJIB3YETCsl METO/] HaKJIOHa
rutockocTd. OIMH 13 00BEKTOB TIOMEIIASTCsl Ha HAKIIOHHYIO IUIOCKOCTB, U TIOCTETIEHHO YBEJTMYUBACTCS YO HAKJIOHA O MOMEHTa
Havaja cKoibxkeHus. KoadduimeHT Tperns paccunTrIBaeTCA Kak TAHTSHC yIJIa HAKJIOHA. BaXkKHO KOHTPOIMPOBATE YHCTOTY
MOBEPXHOCTEN, PABHOMEPHOCTh NMPUI0KEHHSI HATPY3KH U OTCYTCTBHE BHOpAIIHii.

Bompoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTD PAacIIpOCTPAaHEHHUS 3BYKOBBIX BOJIH B cperie. Kakue MeToabl HCIIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATE?

OrtBer:

CKOpOCTh PacpOCTpaHEHHUS 3BYKOBBIX BOJH B CPE/Ie H3MEPSETCs C IOMOIIBI0 METO/IOB, OCHOBAHHBIX Ha PETUCTPAIH BPEMEHH
MPOXOXKCHUS 3BYKOBOI BOJHBI MEXTy IBYMs TOUKaMH. VCIIONB3yIOTCS YIBTPa3BYKOBBIC JATYNKU HIIM MUKPOGOHBL. BaxkHo
YUUTBIBATh TEMIIEPATYPY CPEbI, BIAXKHOCTh M HAJIMYHE MPETATCTBHUM, KOTOPbIe MOT'YT MOBIUATH HAa PAaCIPOCTPAHEHUE 3BYKA.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NPABUWIBHBIM OTBETOM

Bormpoc Ne3

Kakoii 3ak0H onuchIBaeT ABMKEHUE Tella M0l BO3/ICHCTBUEM BHEIIIHEH CHIIbI?
a) 3aKOH BCEMUPHOTO TSATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBunsHbIA oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxkoit mpubop ucrons3yercs A H3MEpPEeHUs] CKOPOCTH 3BYKa B Bozie?
a) ['uaponoxarop

b) Oxonot

¢) Conorpad

d) daTuuk naBiaeHus

[TpaBunbHEIi OTBET: a) ['MaposokaTop

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU




Bonpoc Ne5

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

b) Pacipenenenue rpy3os

¢) BricoTta HaagBoaHOTO G0OpTa

d) I'nybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kaxwe mprOOopbI HCTIONB3YIOTCS T H3MEPEHHUST MATHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) l'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC MTOCJICAOBATCIBHOCTH

Bomnpoc Ne7

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

2. W3mepenne BpeMEHHU MPOXOXKJICHUS 3ByKa MEXKITYy MUKPO(OHAMH.

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

4. Hacrpoiika paccTosHII MeXay MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoCcTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE MTOCIEAOBATENIFHOCTD IIArOB IIPH HACTPOHKE JIA3ePHOTO JaNbHOMEpa IS H3MEPEHUS PaCCTOSHHUS:
1. Hacrtpolika npueMHUKa CUrHAJA.

2. [TonkiroueHre UCTOUHUKA NMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompock!l Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (HDU3MUECKAMHU SBICHUAMHE U ITPUOOPAMH, HCTIONIB3YEeMBIMH JUIS HX U3yJCHHS:
dusnuecKoe SBICHUE IIpudop

a) DnexktpuuectBo 1) AMmepmetp

b) Marnetusm 2) Komnac

¢) Onrrueckne 3G eKTo 3) CrexTpomerp
d) PagmoaktuBHOCTH 4) I'eifrepoBckuii cueTunk
ITpaBuIIbHOE COOTBETCTBHE:!

a)— 1)

b) —2)

c) —3)

d)—4)

Bompoc NelQ

YcTaHoBHUTE COOTBETCTBUE MEXY GU3MUECKUMH BEJIMYMHAMM U X eIMHULIAMHU U3MEpeHus: B MeXIyHapOJHOM cucTeMe eIMHHUIL
(CH):

duznyeckas BeIMYHMHA Enununa uzmepeHus
a) Cwia 1) HeroToH

b) Pabora 2) Ixoymanb

¢) MomHocTs 3) Barr

d) DOueprus 4) xoynb

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

3 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel
OO0BbscHHUTE, KaK IPOUCXOIUT MPEJIOMIIEHUE CBETa Ha TPaHUIIe ABYX CpeJl C pa3HBIMU MoKa3aTesiMu npeiomiieHus. Kakue ¢akrops




BJIMSIOT HA YroJ MPeToMIICHHS?

OrtBeT:

[IpenomiieHue cBETa MPOUCXOJINT, KOT/Ia CBET IIEPEXOTUT U3 OJTHON CPEMIbI B APYTYIO C PA3IMIHBIM [TOKA3aTeIeM MPEITOMIICHHSL.
Yromn npeinomIieHusI OIpeaeseTcs] OTHOIIEHHEM CHHYCOB YIIIOB MaIeHHsI U PEIOMIICHHS, coraacHo 3akoHy Cremna-/lexapra. Ha
YrOJI TIPEJIOMIICHHS BIHSIFOT ITOKA3aTeNd MPEIOMIICHHsI 00CHX CpPeJl, YroMl IaJCHUs CBETa U JAJIMHA BOJIHBI CBETA.

Bonpoc Ne2

OOBsicHUTE, KaK TPOUCXOTUT (PoT03(hheKT U Kakue (PaKTOPhI BIUSIOT Ha €ro HHTEHCUBHOCTS. Kakue MaTepHaisl Hanbonee
3(h(HEKTUBHO TEMOHCTPUPYIOT POTOIDDEKT?

Ortsert:

DoT03(h(heKT — 3TO SIBICHHUE, IPH KOTOPOM CBET BHIOMBAET NIEKTPOHBI I3 IOBEPXHOCTH MaTepuaia. IHTeHCHBHOCTH (hoToddderra
3aBUCHUT OT YaCTOTHI CBETA, €M0 MHTEHCUBHOCTHU M CBOWCTB MaTepuaia. Matepuaibsl ¢ HU3KOH paboToii BBIXOa JIEKTPOHA, TaKHe
KaK [IeJI0YHbIC METAJLTbI, Hanbosee 3PPEKTHBHO MPOSBISIOT GOTOIDPEKT.

3aKpI)ITI)Ie BOIIPOCHI C OAHUM MPABUJIBHBIM OTBETOM

Bompoc Ne3

Kaxkoit mpubop ucronas3yercst A1l U3MEpPeHUs JUINHBI BOJIHBI CBEeTa?
a) CriektpomeTp

b) ®ortomeTp

c¢) Uarepdepomerp

d) Muxpockon

ITpaBunbHEIl 0TBET: a) CIEKTPOMETP

Bomnpoc Ned

Kakoii anemenT nepuoguueckoi TabnuIpl UMeeT HanOoblIee KOJINIECTBO IIPOTOHOB B siApe?
a) Ypan

b) ITmyronnit

c¢) Panuit

d) Kanmudopuuii

[TpaBubHBINA OTBET: &) YpaH

3aKprTbIe BOIIPOCHI ¢ HECKOJIBLKUMU TTPABUJIbHBIMU OTBETAMHU

Bompoc Ne5

Kakue MeTopI HCHIONB3YIOTCA ATSI OOHAPYKEHUS PAJHOAKTUBHBIX HCTOUHHKOB?
a) 'amma-cnektpomerpust

b) JleTekTopbI HOHU3UPYIOLIETO H3ITyICHUS

¢) PertrenoduryopecieHTHEII aHaIN3

d) DnexkTpoHHAasE MUKPOCKOIUS

IIpaBuitbHBIC OTBETHL: a, b

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS JUISl HCCIIEA0BAHMUS ONITHYECKUX CBOHCTB MaTepHanoB?
a) CnextpodoTomerp

b) omspumerp

c¢) Peppakromerp

d) Kanmubparop

IIpaBuiIbHBIE OTBETHL: @, b, C

BOHpOCbI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7

YcTaHoBHTE NPaBUIBHYIO MTOCIEI0BATENBHOCTh 3TANIOB MPOLIecca SAepHOr0 CUHTE3a!
5. O0pa3oBaHUE TeNHS.

6. CoennHeHne ABYX aTOMOB BOAOpPOJA.

7. BeIcBOOOXKICHUE YHEPIHU.

8. dopMupoBaHKE HOBOW MaTepuH.

IIpaBunbHas nocinenoBarenbHOCTh: 2 -4 — 1 — 3

Bompoc Ne8

YcTaHOBHTE PaBUIIBHYIO OCIIE0BATEIBHOCTD IATOB IIPH IIPOBEACHNH SKCIIEPUMEHTA 110 MHTEP(EPEHIINY CBETA:
5. Habmonenne u perucrpanus nHTEpHEpEeHINOHHON KapTHHBL

6. YcTaHOBKa HCTOYHHMKA KOT€PEHTHOTO CBETA.

7. YcraHOBKa 3KpaHa Ul HaOmoAeHNsT HHTepdepeHIH.

8. PerymupoBanne paccTOSHUS MEXITYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBunbHas nocnen0BaTENbHOCTE: 2 — 4 — 3 — 1




BOHpOCLI Ha YCTAHOBJICHHUC COOTBECTCTBUA

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXTY (PU3NUECKIMU SIBICHUSIMU U HX IPUMECHCHHEM B TEXHUKE:
Pusnyeckoe sSBICHHUE IIpumeHeHnEe B TEXHUKE

a) ®ororp ekt 1) ComHeunsie OaTapeu

b) SAnepusrit cuare3 2) Jlazepst

¢) Maruutnoe noie 3) Kommacer

d) DrekTpoMarHUTHAS MHIYKIHS 4) T'enepanus 3JIEKTPOIHEPTHHI

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXIY (PU3NIECKIMH SBICHISIMH B ONITHKE M UX OMHCAHUEM:
DU3UUECKOE SBICHUE Onucanue

a) dudpaxuust 1) Pa3nokeHne cBeTa Ha CHEKTpaJIbHBIC IIBETA

b) IIpenomnenne 2) Msrubanne CBETOBBIX BOJH IPU MPOXOXKICHUU Yepe3 Iperpamy
¢) ducniepcus 3) V3MeHeHne HalpaBieHUS CBETA IIPH IEPEX0/e U3 OTHOW CPensl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIEE K YCHICHHIO WM OCIa0JICHUI0 MHTEHCUBHOCTH CBETa
[TpaBuIBHOE COOTBETCTBHUE:

a) —2)

b) — 3)

¢o—1

d)—4)

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

MeroHKa OIEHKH SK3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIHUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEHHE IPOIHIEHHOTO MaTepHraa -
TEPMHHBI, OTPE/ICIICHNUS, 3aKOHBIL.

B pamkax TeopeTHdyeckoil 4acTh 00yqaroIuiics, Ui KaXXI0ro 3a1aHus, GOpMyIHPYeT MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3amaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM CiTydae 3aJaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

IIpakTHyeckas yacTh SK3aMCHA 0 AUCLMIUIMHE IPEICTABISICT 3a/1a4i, HAPABJICHHBIC HAa BBIBICHHE BO3MOKHOCTH IPAKTHYECKOTO
NPUMEHECHHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISIETCS C YIETOM PE3YJILTATOB BHITOJIHEHHS TEOPETUIESCKON 1 MIPAKTHUECKON JacTel B COOTBETCTBUH C
NPUBEICHHBIMU HIKE TPSOOBAHHUAMH.

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

4 (xopormo) 75+84 Bce 3amaHus BEINONHEHBI B COOTBETCTBHH C TPEOOBAHUSMHU, B 00BEME HOCTATOYHOM IS OOIETOo
(hyHKUIMOHUPOBAHUS CUCTEMbI UJIH BBITIOJHEHO J1BA 3a/1aHUsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00beme U 0e3 OLIMOOK.

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

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

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

MeroHKa OICHKH 3a4eTa 110 JUCIHIUINHE

3a4eT Mo AMCIUILTHHE BBICTABISETCS IO PE3yAbTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtoauka oneHKH J1abopaTOPHBIX PaboT

CTyIeHT IOJDKSH BBIONHUTD M 3aIIUTUTH BCE J1a00paTOPHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrPaMMO TUCIUILIHHBL
JlabopaTopHas paboTa cUUTACTCS 3AIMUIIICHHON MPH YCIOBHH YAOBICTBOPUTEIBHBIX OTBETOB HA HE MeHee 85% BCEX KOHTPOJIbHBIX
BOTIPOCOB, IPUBEIEHHBIX B KOHIIE KXKI0H paboThl B Ta0OPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 33/IaHUI IO TEME
paboThl Ha YCMOTpPEHHE MPernoiaBaTeseH.

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

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yaed. mocobue aiist HHKEeHep.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.2 | Curumos Biagucnas
HBanoBuy,
IIporonomnosa Huna

ITaBnoBHa

Onruka. @u3uka aToma: 1ab0paTOPHEIH MIPAKTUKYM 10 (PU3HUKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. .,

Tpoinkuna E. T.

Ousnka: cCOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpoiakuna, A.C.

SpocnaBueBa

®dmznka: yued. mocodbne

HoBocubupck: CI'YBT,
2017

JI1.5 |Hukurenko AHaTtomuit
I'eopruesny, SxoBnes
Bnagumup
HuxonaeBuu,
CurumoB Bnamgucmas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JlabopaTOpHBIH MPaKTHKYM IO MOJICKYISIPHOH (hU3UKE: TPAKTHKYM

HoBocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToaui
I'eopruesny, SkoBieB
Bragumup
Hukomnaesuy,
CurumoB Brnanucinas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxaunn Hukomnaesuu

JlaGopaTopHBIi IPAKTUKYM 110 MEXaHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3znmarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunseBuu,
CuHrokoB Muxaui

IleTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PHU3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasznauenue

Ob6opynoBaHue

JlabopaTtopusi onTUKU W (HU3KUKU
aToma - yd4eOHas aymIuTOpHS MIA

AymutopHas pocka; Komrutekt ydeOHo# Mebenm; JlabopatopHsle ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHA JIHH3BL, OIpeneneHne Imokas3aTels IPeIOMICHHS KHIKOCTEH ¢

IIPOBEIEHUS 1ab0paTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPU  HOMOIIU

3aHATUI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapuMerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OTPEIEIIeHHUs MOCTOSHHOM Punbepra

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsTumenuitHoe o0opynoBaHHE: HPOEKTOP

MPOBECHUS 3aHATHI | (CTalMOHApHBIN), SKpaH (cTanuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | AynuropHas mocka; Kowmmmekt ydueOHOM Mmebenn; JlaGopaTopHBIE CTEHABL: Y HUBEPCAIBHBIH

JJIEKTPUYECTBA - ydeOHas | CTeHA «3aKoHBI MOCTOSHHOrO Toka», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayiuTopus. I NPOBEAEHHS | FOPU3OHTAIBHONM cOCTaBiAomel MarHuTHOro mois 3emnd, 4 mr. OmnpeaeneHue YCKOPEHHs

1a00paTOPHBIX 3aHATHI

CHITBI TSDKECTH To croco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe KoJieco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »snexkTpou3MepHUTenbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS IS BBIYMCIICHUSI OTPEITHOCTEH H3MEPEHUH, 6 INT.

ITomemenne
CaMOCTOSITEJIbHOM
00yJarouxcst

ISt
paboTsl

Kommurexkt yuebHO#t wmebemm; IIK — 10 mr., nomkmioueHHBIX Kk cetn "HHTepHer" u
o0ecrneunBalOINX  JOCTY B OJIEKTPOHHYI0  HH()OPMAIMOHHO-OOPa30BaTENbHYIO  Cpemy
YHuBepcurera.




