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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:

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

YK-1: CniocodeH 0cylecTBIATH MOUCK, KPUTHYECKHI aHAIN3 U CHHTe3 HHGOPMaMU, NPUMEHSITh CHCTeMHBII MOAX0/ 1J1st
peneHusi MoCTaBJEHHBIX 32124

VYK-1.1: OcymniecTBiseT MOKCK U CHHTE3 TOTYYCHHOW HHPOPMAITUH [T PENICHUS MTOCTABICHHBIX 3a]1a4

YK-1.2: IIpoBoaut KpuTHUIECKUiT aHATH3 HH()OPMALIUY IIPU PELICHIH ITOCTABICHHBIX 3312

VK-1.3: IIpuMeHsIeT CHCTEMHBIH MOIXO/ AJIS peIlIeHHs MOCTaBICHHbBIX 33134

OIIK-1: Cnioco6eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 001IeMHKeHEePHbIe 3HAHUA, MEeTObl MATEMATHYECKOI0 AHAIN3A H
MO/IeJIMPOBaHHsA B IPOQeCCHOHAIBLHOM AeATe1bHOCTH

OIIK-1.1: Micnione3yeT NpUHIUITEI €CTECTBEHHOHAYYHBIX M OOIEHH)KCHEPHBIX 3HAHUH B TPO()ECCHOHATBHOM AATSIBHOCT

OIIK-1.2: BrameetT MeTogaMi MaTeMaTHYECKOTO aHAIM3a B IPO(ECCHOHAIBHOI IeSITeTbHOCTH

OIIK-1.3: Bnageet MeTogaMu MaTeMaTHUECKOTO MOJICTHPOBAHUS B IPO(ECCHO-HANBHOMN NeITeIbHOCTH

OIIK-3: Cnioco0eH B cdepe cBoeii npodeccuoHaIbLHOM AesITeTbHOCTH NMPOBOIUTH HU3MepeHUs1 U HalJII01eHusl, 00padaTbhIBaTh
U NPEeACTABJATH JKCIICPUMEHTAJIbHBIC TaHHbIC U PE3YJIbTAThbI HCNbITAHUM

OIIK-3.1: IToHMaeT MeTo bl  CIOCOOBI U3MEPEHHSI U HAOIIOACHU

OIIK-3.2: CriocoOeH MpOBOAUTE U3MEPEHHS U HaOMIOIeHUS B chepe CBOSH Mpo-(hecCHOHATBHON eI TEITbHOCTH

OIIK-3.3: Bnageer HaBbIKaMH 00paOOTKHU M MPEACTABICHUS SKCIIEPUMEHTANBHBIX TAHHBIX M PE3YJILTATOB HCIIBITAHUN B chepe
cBoel nmpodeccHoHaNBbHON e TeNbHOCTH

B pesyiabTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 | - pu3uvecKkrue OCHOBBI MEXaHHKH;

3.1.2 | - oCHOBHBIE MOHATHSI, 3aKOHBI 1 MOJIENIM MEXAHUKH, SJIEKTPUUECTBA U MarHeTU3Ma, KoJieOaHuil 1 BOJIH, KBAHTOBOH
(U3MKH, MOJIEKYIISIPHON (DM3UKH U TEPMOIMHAMHUKH, ONITUKH, ATOMHOW U SICPHON (HDU3UKHY;

3.1.3]- METOABI TCOPETHUYCCKOI'O U SKCIIECPUMCECHTAJIBHOI'O UCCJIICAOBaHUA B (I)I/BI/IKG.

3.2 | YMeTh:




3.2.1 [ ucionp30BaTh (GU3UIECKUE 3aKOHBI IIPH AaHATH3E U PEIICHUN MPOoOIeM NPodeCcCHOHANBHOMN eI TeIbHOCTH

3.3 | Bnagersn:

3.3.1 | MmeTonaMu nmpoBeJeHUS GU3UUCCKUX U3MEPCHUH, METOAaMH KOPPEKTHOH OLICHKH TIOTPEIIHOCTEH IIPH NPOBEICHUN

(U3HYIECKOT0 SKCIIePIMEHTA.

4. CTPYKTYPA JUCHUILIAHEI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3npen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JI1.1J11.4 0
Cp Kunemaruka. Kunematuka nocTynaTeIpHOIO U BpalaTeabHOro 2 12 J1.4 0
JBIDKEHHSI MAaTepUaIbHOM TOUKU U TBepaoro tena. /Cp/
Jlab OnpeneneHre YCKOPEHUs CUIIbI TSKECTH 1o criocody beccens. 2 2 JI1.4 J11.6 0
OnpezeneHrne MOMEHTA MHEPLIMU MaxOBOTO KoJleca JUHAMUYECKUM
MeTooM. M3ydeHrne OCHOBHOTO 3aKOHA JWHAMUKH BPAIIaTeIILHOTO
JBIDKEHHSI ¢ ToMolIbio MasiTHuka ObepOexka. /J1ab/
Cp Junamuka JlMHaMuKa MOCTYNATEIbHOTO IBMKEHUS Tel. OCHOBHbIE 2 16 1.4 0
TEOpeMbI U 3aKOHBI. JIMHaMHKa BpallaTeIbHOIO IBH)KEHHS TBEPIOrO
tena. PaboTa u sHeprust B Mmexanuke. /Cp/
Cp MexaHnueckue KoueOaHus 1 BOTHBI. [ apMOHUYECKHE KOJIeOaHHUs. 2 10 JI1.4 J11.6 0
3aryxaromue konebanus. Crnoxxenue konebanuii /Cp/
Paznen | Pa3zgen 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonexynspHo-KHHeTHUecKas Teopusi. OCHOBBI TepMOAUHAMUKHY /Jlex/ 2 2 JI1.1J11.4 0
Cp MonekynsapHo-kuHeTHuecKast Teopuss OCHOBHOE ypaBHEHHUE 2 10 1.4 0
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN HJI€aJIbHOTO Ta3a. DIEMEHTBI
cTaTHCTHKH MakcBeiuta u bonbsivmana. /Cp/
J1a6 H3MepeHue JUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHIINEHTa 2 2 JI1.4 JI1.5 0
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/
Cp OCHOBBI TEPMOIUHAMHKH. AHAIN3 IEPBOT0 U BTOPOT0 HAYall 2 10 1.4 0
TepMoarHaMuKky. TerutoBbie MammHb! /Cp/
Paznen | Pa3zgen 3. DuekTpomarHeTusm
Jlex DNeKTpocTaTHKa. DIEKTpoJuHaAMIKa. MarHutocraTika. MarHutHas 2 2 JIL.1J11.4 0
naxykys. Teopus Makcsena /JIex/
Cp OnekTpocTaTrueckoe none. HanpspkenHocTs n noreniuan. [puanun 2 10 JI1.4 0
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacyera
JNEKTPUUYECKUX IOJIeH. DIEKTPOEMKOCTh YEIMHEHHOTO IPOBOAHUKA U
IUTOCKOTO KOHIEHCATOPa. DHEPTHS 3JIEKTPOCTaTHIecKoro moist /Cp/
Cp OnexrpoauHamuka. [locrosuusiii Tok. 3akonsl OMma. K.ILJI. nctounuka 2 10 JI1.4 0
noctostHaoro Toka /Cp/
Cp MarnauTtocTatuka. MarautHoe noje. 3akoHs! Ammnepa, buo — CaBapa — 2 10 1.4 0
Jlannaca u nmonHoro Toka. Cuna Jlopenua. J{BukeHne 3apsKeHHBIX
4acTUI] B MarHuTHOM Toie /Cp/
JIa6 Omnpenenenne rOPU30HTAILHON COCTABIISAIONIEH HAMPSHKEHHOCTH 2 2 JI1.4 0
MarHuTHoro mouist 3emnu. /Jla6/
Cp MarnutHas uagykuus. Teopus MakcBenna. SIBieHre 3JeKTpOMarHiTHON 2 10 JI1.4 0
nHaykuud. CaMonHayKIust. MTHIYKTUBHOCTD. DKCTPAaTOKU 3aMbIKaHUS U
pa3MBIKaHUS ATEKTpHUIecKoif rernn. KoxedaTenpHbIH KOHTYP.
OnexTpoMarHuTHbIe kKonebarus /Cp/
Pazgen | Paszgen 4. OnTuka
Jlex Ousnueckas ontuka. Kanrosas ontuka /Jlex/ 2 2 JI1.1J11.4 0
Cp @uzngeckast ontuka OCHOBHBIC 3aKOHBI T€OMETPHUYECKOH ONTHKH. 2 12 JI1.4 0
Uurepdepenuns u nudpaxims ceeta. [lomspusanus ceera /Cp/
JIab Onpepenenne ri1aBHOro (OKYCHOTO pacCTOSHUS JTUH3. OnpeencHue 2 2 JI1.2 J11.4 0
JUTMHBI BOJHBI U3ITy4eHHS JIa3epa MY IIOMOIIH AU PaKITHOHHON
pemetku. /J1a6/
Cp KganToBas ontrka 3akoHBI TEIUIOBOTO M3mydeHus 1 Gporoaddexra /Cp/ 2 10 JI1.4 0
Paznen | Paspen 5. ATtomHas u saaepHas Gpuznka
Jlex Crpoenmne aroma. SInepras pusnka /JIex/ 2 2 JI1.1J11.4 0
Cp Crtpoenune atoma KBaHTOBas mprpoia CBETa U BOJIHOBBIE CBOMCTBA 10 JI1.4 0

yactuy /Cp/




Cp SAnepnas ¢u3nuxa 3aKoH paJH0aKTUBHOTO pachaia. SlnepHsie 2 10 JI1.4 J11.5 0
peakuun /Cp/

HKP Kontponbhas padota /MKP/ 2 4 JI1.1 J11.3 0
1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OcHOBBI MEXaHUKH

Tema 1.1. Kunematuka

OneMeHTH! KUHeMaTHKH. Mozenu B MexaHuke. Cuctema otcueta. IlocTynarensHoe ABHKEHUE TBEPIOTO Tena. TpaeKkTopus, AIHHA
MyTH, BEKTOp NepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH Kak MPOU3BOIHBIE pajinyca-BeKTopa 1Mo BpeMeHu. HopmanbsHoe 1
TaHTeHIMaJIbHOE yeKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku HetotoHa. [ToHATHS Macchl U CHITbl. Bubl cuil B MEXaHMKe: TPEHUs, YIPYTOCTH U TAroTeHHs. MIMIyibe Tena.
Nmmnynse crnbl. BHeNIHNE 1 BHYTPEHHNE CHIIBL. 3aKOH COXPAHEHUS HMITYJIbCa MEXaHU9IeCKO# cucteMsbl. LleHTp Macc (1IeHTp
WHEPIIH) MEXaHUIECKON CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

Pabora nocrostHHOM M epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIBI Yepe3 KPUBOJIUHEHHBIA HHTETpall. MOIIHOCTh. DHEPrUs Kak
YHUBEpCAJIbHAS Mepa PA3TUIHBIX (OpM JBHKECHUS U B3auMoJieicTBUs. KnHeTH4eckas S3HEpPrusi MEXaHUIEeCKOW CUCTEMBL. 3aKOH
COXpaHEeHHsI MEXaHHYECKOH SHEPTHH U €T0 CBSI3b C OMTHOPOJHOCTBIO BpeMeHH. Y 1ap aOCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoOMEHT HHEPIMU TBEPAOTO TeIa OTHOCUTENBHO ocHu. [Ipumeps! ero Beruncienus. Teopema LlTeitnepa. MomeHT cunbl. OcHOBHOE
ypaBHEHUE JUHAMUKHU BpaILATeNbHOTO IBUKEHUS TBEPJOTO Tejla OTHOCUTENBHO HEMOABUKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
HMITYJIbCA U €T0 CBSI3b C M30TPOIHOCTHIO MPOCTPAHCTBA.

3aKoH BCeMUpPHOTO TAroTeHus. [loTeHIManbpHas SHEPrisl MaTepUATEHON TOUYKH BO BHEIITHEM CHIJIOBOM IIOJIE M €€ CBS3b C CHIIOH,
JefcTByIOIIEeH Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eqununs! usmepenus aasieHus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHON XKUIKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHE bepHysum u cneactsus us Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxca. KoaddpunueHT BI3KOCTH U METOMBI €r0 ONpeAeTIeHHUS.

Tema 1.3. Mexanudeckue KojeOaHus ¥ BOJIHbI

IapmoHmueckue KoeOaHus 1 uX XapakTepuctuku. JuddepeHnnanibaoe ypaBHeHHE TApMOHHYESCKHX KojieOanuid. [IpyKnHHBIH,
(u3muecKkuil 1 MaTeMaTHIECKUI MasTHUKH. DHEPIUsl rTapMOHHYIECKUX KoieOanuil. ClloxeHne TapMOHHYECKHUX KOJIeOaHHi OHOTO
HafpaBlIeHHUs U OJJMHAKOBOM yacToThl. buenue.

CroxeHHs B3aUMHO MTEPIICHINKYISIPHBIX Koebanuid. ®urypsl JInccaxy. 3aTyxaronye 1 BEIHYK/ICHHEIE KoixeOanus. PesoHaHC.
BonHoBBIE TIporiecchl. Mexanu3m 00pa3oBaHus MEXaHHUECKUX BOJH B YIIPYToit cpefe. [IpononsHble 1 ONEpEeTHbIC BOTHEI.
YpaBHEHHE TIIOCKOH Oeryieil BOTHbL. JTMHA BOJHBI H BOJTHOBOE YUCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekyasipHO-KMUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UICANBHBIX ra3oB. YpaBHeHue Knaneiipona-Menneneesa. OcnoBHoe ypaBuenue MKT uzaeanbHbIX razos.
CpenHsis KHHETHYECKas SHEPTUsI MOJICKYI. MOJIeKyIsIpHO-KHHETHIECKOE TOJIKOBAHHE a0COTIOTHON TeMIIEpaTypBbI.

OneMeHTHI cTaTUCTHYeCKOl (hu3uky. 3akoH MakcBema A pactpeieNICHNsT MOJIEKYIT HAEATbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbpliMana 11 pacnpeeeHus 9acTHI] BO BHEIITHEM NTOTEHIMAIBHOM Hone. CpegHee 4uciao
CTOJIKHOBEHUI ¥ CpeIIHSAS JUTMHA CBOOOJHOTO MTPoOEra MoJIeKyIl.

OmnsitHOe 0o60ocHOBarMe MKT. /Tuddy3ust, TeIronpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprus. Hucno creneneit cBo60AbI MOIEKyI. 3aKOH PaBHOMEPHOT'O PacHpeieNleHNsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepmMonuHaMHUKH. PaboTa rasa npu u3MeHeHUH ero o0beMa. TeroeMKocTh MakpocucTeMbl. MosipHast
TETJIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICATFHOTO Ta3a OT BI/IA Mporiecca. [IpuMeneHne mepBoro Hagaiga TePMOIMHAMUKH K
usomnpoueccam. AnuabartHslil mpouecc. YpasHenue Ilyaccona.

Kpyrossie nporeccel. O6paTumble 1 HeoOpaTtuMsble mpouecchl. ukin KapHo n ero k... 1uis naeanbsHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJKOBAHHE.

Cutel ¥ OTEHIINATBHAS YHEPTHUS MEKMOJICKYJIIPHOTO B3anMOAEHCTBUS. D PeKTHBHBIN TuaMeTp MoIeKy. Y paBHeHue BaH-nep-
Baanbca. dazossle nepexonst 1 u 2 pona. Kputnueckoe coctosinue. Tpoiinas Touka. OcoO€HHOCTH TBEPAOTO U KUIAKOTO COCTOSHUIMA
BemecTBa. [ToBepxHocTHOE HaTskeHUe. CMadrBaHue. KanunisapHele siBICHUS.

Paznen 3. DnexTpomMarHeTusm

Tewma 3.1. DnexTpocraTka

3akon Kymona. HanpsnkeHHOCTE M CHIIOBBIE JIMHUH HAPSHDKEHHOCTH 3JICKTPUYECKOTO 1ois. [IpHHINIT Cymiepo3nm
aeKkTpuueckux nonei. [IpuMep pacuera HaNpsKEHHOCTH 0TS, CO3/1aBAEMOM cucTeMoi 3apsoB. II0TOK BekTopa HaIpsSKEHHOCTU
anekrpuueckoro noist. Teopema Octporpanckoro-Iaycca

PaGota cui a1eKTpruuecKoro noJjs o nepeMeleHuo 3apsaa. Lupkynsanus Bekropa HanpskeHHOCTU. [loTeHIanbpHbIi XxapakTep
ANIEKTPOCTATHUYECKOTO oI, [oTeHITHAaN AIIeKTPIYEeCcKOro NoIs. DKBUIOTECHIIHANEHBIC TOBEPXHOCTH. CBSI3b MOTEHITHANA C
HaNPSHKEHHOCTBIO MOJISL. DIEKTPUIECKOe MOoJie B AMANEKTPUKaxX. TUIIBI TUAIEKTPUKOB. Buabl monspuszanuu. Bekrop nonspusanuu.
ITpoBOOHMKHM B 3JIEKTPOCTATHUECKOM IOJIE. DIEKTPOEMKOCTh MpoBoAHKKA. KoHaeHcaTopsl u ux Buabl. GopMmyria miI0cKoro
KoHJeHcaTopa. CIiocoOBI cCoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKoro moist. O0bEMHAs MIIOTHOCTh
SHEpTHUH.

Tema 3.2. DnekTpoarHAMHKA

[TocTosiHHBIN AekTpuYecKuil TOK. Buasl HocuTenei 3apsaa B pa3inuHbix cpenax. Cuma Toka. Bexrop miotHoctu Toka. 3J1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MOIHOH 1eri. CONpOTHBIICHHE W IIPOBOUMOCTH IPOBOTHUKOB, X TEMIIEpaTypHas




3aBUCUMOCTb. PacdeT conpoTuBIeHUN 1P PA3JIMYHBIX BUJAX COEIUHEHUN.

Pabota 1 MommHOCTb 3sekTprueckoro Toka. 3akon [xoyns-Jlenna. [Ipasuna Kupxroda n npumeHeHue ux x pacuery
Pa3BETBIEHHBIX LIEHEH.

Tema 3.3 Maruurocratuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MarautHas unaykuus. Teopust Makcseinia

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
caMOMHAYKIMH. B3aumHas nHayknus. MarauTHoe 1osie B BemecTBe. THITBI MarHETUKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamarnumyeHHocTh. MarHuTHas IpOHNIIAeMOCTD BetiecTBa. OCHOBBI Teopun MakcBeuia. Tok cMeneHus.
YpapHeHust MakcBeiuia B HHTerpainbHOi (opme.[loHaTre o mepeMeHHOM Toke. OMUYECKOe, peaKTHBHOE (EMKOCTHOE H
WHIYKTHBHOE) ¥ MOJHOE COIPOTHUBIICHHS IIETTH TePEMEHHOT0 ToKa. 3akoH OMa JUIs enH IepeMEHHOT0 TOKa. MOITHOCTB,
BBIZIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DneKTpoMarHuTHbIE KoneOanus. ['apMoHnYecKue, 3aTyxaromue 1 BIHYXICHHbIE Kosiebanus. [loHsTie o pe3onance.
OJeKTpOMarHuTHHIE BOJIHBL M UX cBOMCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 4. Onruka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMIeHNs. VX hu3uaeckuii CMBICI.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [ToctpoeHne n3o0paxeHuit.
Tonkue nmunzel. @opmyna nun3sl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas Npupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus cBeta. Meros! HabmoaeHus naTepdepeHnnu ceera. Pacuer
unrepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOM TONIIMHEI K PABHOTO HAKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHIn B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun Ioiirenca-®dpenens. Merox 301 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IHUCKE.
Judpakius Ha npocTpaHcTBeHHOH perieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBanmue CTpyKTypbl
kpucrauioB. [loustue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIAPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPAXKEHUU U
IpEeJIOMJICHIH Ha TPaHHLE JBYX IUAIEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Tpu3sma Hukoms. ITonsponast u
HONAPU3ALOHHBIE IPU3MBIL.

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

Tema 4.2. KBanToBas onTHKa

TemnoBoe U3IIyueHUE U €T0 XapaKTEPUCTUKH. AOCOMOTHO yepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacripenenenme 3HEPTHH B CIIEKTpe aOCOIIOTHO YEPHOTO Tea. 3aKoH cMemeHns Bura. @opmyna Penes-[[xuHca.

SBnenune poroaddexra. Buenrauit Gporodapdexr u ero 3akonsl. oToHsl. YpaBHeHHE DifHIITeHHA I BHEIIHETO (oTo3DhheKTa.
Macca n ummnyinsc ¢potona. JlaBinenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT NEHCTBHS, YCTPOHCTBO M IIPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3NKa

Tema 5.1. CtpoeHue aroma

Monenu aromoB Tomricona n Pesepdopna. Omnupuueckue 3aKkOHOMEPHOCTH B CIIEKTPaX MUCITYCKAHHUS U MOTJIOIIECHHS aTOMOB.
®dopmyna Punbepra. Jluneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHH.

Bounna JlIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO Ayann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeomnpeeneHHocTel I'eiizeHOepra kak nMposiBIEHUE KOPITyCKYIIPHO-BOIHOBOTO Ayalu3Ma cBOiicTB MaTepuu. BonHoBas GyHKIuS u
ee craTucTuuecKuil cMelci. YpaBHeHue IlIpénunrepa ans cralioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOa M BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHKE.
KganToBeie uncna. CrivH snekTpona. CnuHoBoe kBaHTOBOE yucio. [Ipunuun [Taynu. Pacnpenenenue 31eKTPOHOB MO COCTOSHUSIM.
Tema 5.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tormnomenne, CloETaHHOE U BRIHYXICHHOE M3mydeHne. [loHsTrne 06 onTHaeckux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, cocras u 3apsii aTOMHOTo sapa. MaccoBoe u 3apsiioBoe uucia. JleeKkt Maccsl 1
SHeprus cBs3M sapa.BzanmoneiicTBre HyKIOHOB U MOHATHE O CBOMCTBAX U NMPUPOJE AAepHbIX cuil. Moaenu siapa. PannoakTuBHOE
W3ITy9eHHe U ero BUIBL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U ITPONCXOKACHHE anb(a, Oera - 1 raMMa-H3TydeHUs
aTOMHBIX sifiep.IIoHsTHE O IAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs paMOaKTUBHOCTS. JlefieHHe TSKENbIX saep.
Hennas peakuus aenenus. [lonarue o saepHoii sHepreTuke. Peakius cunTe3a aTOMHBIX aaep. [Ipobiema ympapisieMbIx
TEPMOSIECPHBIX PEaKIMil. DeMeHTapHbIe YacTHLBL. VX kmaccuduxanmys.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB




Brinonnenue u 3amuTa 1a00paTopHbIX padoT
BeimosiHeHHE caMOCTOSITENBHBIX padoT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

3agaHus 471 ONpeeNIeHNs YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIHIH:

VYK-1: CriocobeH oCyIIecTBIATh IIOUCK, KPUTUUCCKUH aHaIIN3 U CHHTE3 HH(POPMAIMHU, IPUMEHSITh CUCTEMHBIH TTOJXO0M IS
pemIeHus MOCTAaBICHHBIX 3a1a4

1 cemectp

Bompoc Nel

[Touemy ckopocTb MaJCHHA TEJ B BAKyyM€ HE 3aBHCHUT OT X Macchl? ONummTe, KaKie CHIIBI ICHCTBYIOT Ha TEJI0, KOTla OHO NaJiacT,
¥ KaK TH CHJIBI BIUSIOT Ha YCKOPEHHE Telna.

Otset: CKOpOCTH MaJICHUS T B BaKyyMe HE 3aBUCHT OT UX MAcchl Onarojaps 3akoHy BceMUpHoro tsarorerust Herotona. CormacHo
3TOMY 3aKOHY, CHJIa TSDKECTH JISHCTBYET Ha BCE TeNa OJJMHAKOBO, IIPOIMIOPIMOHAIEHO nX Macce. OJJHaKO, MOCKOJIBKY Macca TaKKe
oIpezersieT HHEPTHOCTH Tella (CONPOTHBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHHE, KOTOPOE UCIBITHIBACT TEJI0, OKAa3hIBACTCS
MOCTOSIHHBIM W HE 3aBHCSIIUM OT Macchl. OCHOBHBIE CHIIBI, IEUCTBYIOIINE Ha MaJaroIIee TeI0, — 3TO CHJIA TSHKECTH U
COIIPOTHUBIICHUE CPeAbl (B CIydae OTCYTCTBHS CPEAbl, KaK B Bakyyme). B Bakyyme CONpOTHBIEHHE OTCYTCTBYET, U €ANHCTBEHHBIM
(hakTOpPOM OCTaeTCs TPaBUTALMSA, KOTOPAsl YCKOPSET BCE TEIa OANHAKOBO.

Bompoc Ne2

OO0bsicHUTE, HOYEMY BO3J[yX B KOMHATE UMECT IIOCTOSIHHYIO TEMIIEpaTypy, XOTs TEMIIEpaTypa CTEH KOMHATBl MOXKET MEHSAThCS. UTo
IIPOMCXOJUT C SHEPrUel MOJIEKy Bo3ayxa?

Ortset: Temmneparypa Bo3ayxa B KOMHATE IOAJCPKUBACTCS IIOCTOSHHOM Oy1arofapst mpoueccy TeIIonepeiaui MeXIy BO3LyXOM H
creHamu. Korja CTeHbI HarpeBatoTCsl WM OXJIaXKIA0TCS, OHU IIEPEAI0T TEIUIO BO3/LYXY, KOTOPBI, B CBOIO O4epe/ib, pactpeessieT
3Ty SHEPTHIO CPEAN CBOMX MoneKyl. OqHako u3-3a 60IBIIOro 00bEMa BO3/yXa U €ro CIIOCOOHOCTH NEPEMEIINBATLCS, N3MEHEHHS
TEMITEPaTypHl CTCH He IIPUBOIAT K 3HAUNTEIIFHBIM U3MEHCHHSAM TEeMIIEpaTyphl BO3LyXa B IIETIOM. DHEPTHs MOJIEKYN BO3yXa
nepepacpesessieTcss TaKUM 00pa3oM, 4TO Cpe/iHsIs KHHETHUECKas SHEPTUst MOJIeKY.1 (KOTopasi ONpezieNsieT TeMIlepaTypy) ocraercs
NPaKTHYECKH HEN3MEHHOH.

Bonpoc Ne3

Kaxkoit 3ax0H onuchIBaeT B3auMOEIICTBHE ABYX TeN, HAXOAAIIUXCS O] JEHCTBUEM CHIIBI TSXKECTH?
a) 3akoH Apxumena

b) 3akon Oma

c) 3akoH 'yka

d) 3akoH BCEMHUPHOTO TATOTCHHS

IMpaBuibHEIT oTBeT: d) 3aKOH BCEMHPHOTO TATOTCHUS

Bonpoc Ne4

Kaxkoe ycTpolicTBO UCTIONB3YeTCs U1l U3MEPEHHUS CUIIBI TOKA B DJIEKTPHYECKON 1iemu?
a) Ammepmerp

b) BoneTmeTp

c) Ommerp

d) T'amsBanOMETD

[IpaBuIBHEIA OTBET: a) AMIIEpMETP

Bompoc Ne5

Kaxkue u3 mepeuncieHHBIX (JaKTOPOB BIUSIOT Ha COCTOSHUE BelecTBa (Ta3000pa3Hoe, )KUAKOE, TBepoe)?
a) Temneparypa

b) daBnenue

¢) OobeMm

d) Monstpras macca

e) Cuna npuTSHKEHUS] MEXKILy MOJIEKYJIaMU

f) Xummaeckwuii coctan

IIpaBuIbHEIE OTBETHL: @, b, €

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS [T H3MEPEHHS SJICKTPUICSCKUX BEITHINH?
a) Ammepmerp

b) BoneTmeTp

c¢) Tepmomerp

d) Manomertp

e) Ommertp

f) bapomerp

[TpaBubHEIE OTBETHL: a, b, €




Bompoc Ne7

YcTaHOBHTE MPABIWIIBHYIO MTOCIIEIOBATEIEHOCTE 3TAIOB IBUYKCHUS Tea, OPOIIEHHOTO BEPTHUKAIBHO BBEPX.
Teno mocturaer MakCUMajabHOM BBICOTHI.

Teno HauWHAET JABMKEHUE BBEPX.

Teno aBmwxkeTCs BBEPX C 3aMEIJICHHEM.

Teno HaunHaeT magaTh BHU3.

Teno Bo3BpamaeTcst B UCXOIHYIO TOUKY.

HpaBI/IHLHaSI OCIEI0BATENIbHOCT: 2 >3 —> 1 >4 — 5

DA e~

Bonpoc Ne8

YcraHOBHTE MPAaBIIIBHYIO TOCIEI0BATENBHOCTD MPOLECCOB, MPOHCXOAAIINX P paboTe TpaHChOpMaTopa.
MarsuTHbIH MOTOK U3MEHSETCS.

Bropudnas 00MOTKa TeHEepHpYeT MIEKTPHIECKUH TOK.

INepBuunas 0OMOTKA MOTy4aeT TEPEMEHHBIN TOK.

Bo BropuuHoii oomoTke BozHukaet D]IC.

[lepeMeHHEIH TOK MOJAaeTCS B MEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH IOCIEN0BATENIbHOCTE: 5 - 1 -4 —52 — 3

PN

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEXy (PU3MUECKIMH BENMYNHAMH U UX ONIPEICTICHUSMH.
dusnueckas BeIMYHHA Omnpenenenue

a) Nmmynsc 1) IIpousBeneHue Macchl Ha YCKOPEHHE

b) Cuna 2) BenmuuHa, XapakTepHu3yromas JIBHKCHUE Tea

¢) YckopeHue 3) CxopocTh N3MEHEHHS HMITYJIbCa

d) Cxopoctb 4) V3meHeHue MONOXKEeHUs TeJla OTHOCUTENILHO BPEMEHH
[TpaBuIBHOE COOTBETCTBHUE:

2) - 2)

b) — 1)

c)—3)

d)—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXIY HDM3NUECKUMHU BEIMUMHAMH U UX €IUHULAMH U3MEpeHUs B MexIyHapOIHOH CHCTEME €IMHHIL
(cn.

dusnyeckas BeIUYUHA Enununa usmepeHus

a) DIEeKTPUYECKHA 3apsi 1) Kynon

b) HanpspkeHHOCTE 3mmekTpudeckoro nomst 2) Heroron/Kymon
c) IToTeHmman 3MeKTPUIECKOTO MO 3) BomsT

d) EMkocTh KOHIEHCcaTopa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) —2)

c)—3)

d) —4)

OIIK-1: CnocobeH npuMeHsTh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHbIE 3HAHUSI, METO/Ibl MAaTEMaTHUYECKOTO aHau3a 1
MO/ICJINPOBAHUS B IPO(ECCHOHATIBHOI IesATENbHOCTH

1 cemectp

Bonpoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTH I'a3a MPY U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIIPEIEISIOT €T0 ITOBEACHHE B 9THX YCIOBHUIX?

Ortsert: [Ipu yBenuueHUN TeMIIEpaTypsl ra3 pacmupseTcs, YT0 MPUBOANUT K YMEHBIICHHIO €T0 IIIOTHOCTH. 1Ipy moBBIIeHHN
JIaBJICHNUS I'a3 CKMMAETCS, YBEJIMUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA Ta3a, KOTOPBIE ONPEEISIOT €ro IOBEICHHUE,
BKJIIOYAIOT CPEAHIO0 KHHETHUECKYIO SHEPTUIO MOJICKYJI (TeMIIepaTypa) M CHILy MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBYS (JJaBJICHHE).
Bonpoc Ne2

OOBsicHUTE, OYEeMY IIPU IBIDKCHUH Cy/HA Ha TOBOPOTE KOPITYC HAKIOHACTCSA BHYTPh MOBOpOoTa. Kakue Cubl BBI3BIBAIOT ATOT
HaKJIOH M KaK OHH BJIUSIIOT Ha YCTOHYMBOCTD CyaHa?

OrtBet: HaxiioH xopIyca CyiHa BHYTPb IIOBOPOTA BEI3BAH JICHCTBHEM LEHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIINX TIPH ABH)KCHUN
10 KPUBONMHEHHOH TpaekTopun. Korma cyqHO moBopadnBaeT, HEHTPOCTPEMHUTENbHAS CHJIa TSHET €ro K IICHTPY ITOBOPOTAa,
3acTaBJIsisl KOPIYC HAKJIOHATBCS BHYTPb. DTOT HAKJIOH KOMIICHCHPYETCS CHIIaMH IIaBY4eCTH, JEHCTBYIOIIMMHU CHHU3Y BBEpX,
KOTOPBIE CTPEMSTCS] BEPHYTH CYJHO B BEPTUKAIBHOE MOJIOKEHHE. Y CTOHYUBOCTD Cy/IHA 3aBUCUT OT COOTHOLIECHHS 3THX CHIL: YeM
CHIIbHEE HAKIIOH, TeM OOJIbIIE BEPOSITHOCTD IIOTEPH YCTOWYNBOCTH. BaXHBIMHU (hakTOpamu, BIUSIONIMME Ha YCTOHYHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, popMa KopIryca U pacipeneieHue Tpys3a.

Bomnpoc Ne3
Kakoii 3ak0H OMUCHIBAE€T 3aBUCHMOCTD CHIIBI YIIPYTOCTH OT JIe(h)OpMAaLH MPYKUHBI?
a) 3aKOH BCEMUPHOTO TATOTEHUS




b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitna-Maprorra
IIpaBumbHEN oTBET: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpo#cTBO IpeoOpa3yeT MeXaHHIECKYIO SHEPTHIO B DJICKTPHIECKYIO?
a) luHamo-Marmnaa

b) Tpaucdopmarop

¢) AKKYMYJISITOD

d) Kongencatop

IIpaBusbHbIA OTBET: a) JluHAMO-MaIInHa

Bompoc Ne5

Kakue u3 nepeurciieHHbIX CBOMCTB XapaKTePHBI It ()eppOMArHUTHBIX MaTePHAIOB?
a) Bricokast 3;1eKTponpoBOANMOCTD

b) CriocoOHOCTH COXPaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarnuTHast IpOHHUIIAEMOCTh

d) Hanuuue nomeHoB

ITpaBunbHbIC OTBETHI: b, d

Bonpoc Ne6

Kakue BEeTUUUHBI SBISIOTCS OCHOBHBIMU MAPAMETPAMK COCTOSIHUSI TSPMOJANHAMHUYCCKOI CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas nons

d) Hasnenue

e) CkopocTh

IIpaBubHEIE OTBETHI: a, b, d

Bompoc Ne7
Y cTaHOBHTE MPAaBHIIBHYIO MOCIEIOBATENILHOCTh CTAINH IBMYKEHUS Tea, OPOIIEHHOTO TOPU3OHTAILHO ¢ HEKOTOPOH HavYa IbHOM
CKOPOCTEIO.

I. Teno nBukeTCs paBHOMEPHO BJI0JIb TOPU3OHTAIBLHONU OCH.

2. Teno HauMHAeT ABUTaThCA MOA AEHCTBHEM CHIIBI TSAKECTH.

3. Teno KOCTUrIO MOBEPXHOCTH 3EMIIU.

4. I'opu3oHTanbHOE ABIKEHHE 3aMEUISCTCS U3-3a CONMPOTUBICHUS BO3IyXa.

[IpaBuiibHas IOCTENOBATENBHOCTD: | — 4 — 2 — 3

Bompoc Ne8

YcTaHoBHTE MOCIIEAOBATEIbHOCTD ASUCTBHI PU U3MEPEHUH DJIEKTPUUECKOTO COMPOTUBICHUS PE3UCTOPA METOAOM aMIlepMeTpa U
BOJIETMETPA.

1. IToaxmOUYnTh UCTOYHUK HMUTAHUS.

2. W3mepuTh HanpsiKeHHE Ha pe3ucTope.

3. [ToaKIIOYNTE PEe3UCTOp MOCIEAOBATEIBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3mepuTh cuily TOKa B LIETIH.

5. Paccunrtath conportuBieHue 1o 3akoHy Oma.

IIpaBusbHas mocnenoBaTeabHOCTh: | >3 —>4 —2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIYy PU3MUECKUMH BEIMYMHAMH U MX CUMBOJIaMH B MexyHaponHoi cucteme eaunull (CH).
dusnyeckas BeIUYMHA CumBoil
ayCmma 1)F

b) Pabora 2) W

¢) MomHoCTh 3)P

d) DrexTpuyeckuii 3apsn 4 Q
IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bompoc Nel0
Y CTaHOBHTE COOTBETCTBHE MEXKOY (1)I/I3I/I‘{eCKI/IMI/I SABJICHUAMU U YCTPOﬁCTBaMH, HCTIOJIB3YOIINMU 3TU SIBJICHUA.
DU3UYECKOE SBICHUE VYcrpolicTBo

a) DIeKTpOMarHUTHAsE MHYKIIHS 1) Tpaunchopmarop
b) ®oToadpdext 2) ComHeunast Garapes
c) Pezonanc 3) LC-xoHTYD

d) TepmonneKTpUUECTBO 4) Tepmomnapa




IIpaBunbHOE COOTBETCTBUE:
a)— 1)
b) —2)
c)—3)
d)—4)

OIIK-3: CriocobGeH B cepe cBoelt mpodecCHoHATEHON AeATeTFHOCTH MTPOBOJUTE U3MEPEHHS U HAOIII0IeH s, 00padaThIBaTh U
MPEACTABIATH DKCIICPUMEHTAJILHBIC JTAaHHBIC U PE3YJIbTAaThI HUCIBITAHUHN

1 cemectp

OTKpBITBIE BONIPOCHI

Bonpoc Nel

OnumuTre npouecc u3MepeHus Kodh uIrenTa TPeHus CKOIbKEeHU MEXIY IBYMsI TOBepXHOCTAMH. Kakue napaMeTpsl HEOOX0IUMO
KOHTPOJIMPOBATh IIPH NPOBEICHUN SKCIICPHMEHTA?

Orger:

Jlns u3mepenus koddduimeHTa TpeHUs CKOIBKEHUS MEXIY AByMsI TOBEPXHOCTMHU OOBIYHO UCIIONIB3YeTCS METO HAKIIOHA
rockoctd. OIMH U3 00BEKTOB IIOMENIACTCSl Ha HAKJIOHHYIO IUIOCKOCTB, U IIOCTEIICHHO YBEIMYUBACTCS YOI HAKIIOHA IO MOMEHTA
Hadalia CKOJIbXXCHU. KOB(l)(i)I/IHI/ICHT TPCHUA PACCUNUTBIBACTCA KaK TAHI'CHC YyIJlIa HAKJIOHA. Baxno KOHTPOJHUPOBATH YHUCTOTY
MOBEPXHOCTEH, PABHOMEPHOCTH NPHUIIOXKEHHS HaTPY3KH U OTCYTCTBHE BHOpAIIHIA.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPHUTH CKOPOCTH PACcIIPOCTPaHEHHUs 3BYKOBBIX BOJIH B cpelie. Kakue MeToabl HCIIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPHI HYXKHO YIUTHIBATE?

OtBer:

CKOpOCTh PaclpOCTPaHEHHUs 3BYKOBBIX BOJIH B CPE/IC H3MEPSETCS C HIOMOIIBIO METO/IOB, OCHOBAHHBIX Ha PErUCTPAIlH BPEMEHH
MMPOXOKACHUA 3ByKOBOf/‘I BOJIHBI MCXAY ABYMS TOYKaMHU. HCHOJ’ILSy}OTCS{ YAbTPa3BYKOBBIC JATYUKH HIIA MI/IKpO(l)OHI)I. Baxxno
YUYUTBIBATH TEMIIEPATYPY CPEABL, BIaXXHOCTh U HAJM4YUE MIPEMATCTBUN, KOTOPBIE MOT'YT MOBIIUATH HA PACIPOCTPAHEHUE 3BYKA.

3aKpLITLIe BOITPOCHI C OAHUM IIPaBUJIBHBIM OTBETOM

Bompoc Ne3

Kakoii 3aK0H OIMCHIBAaeT ABMXKEHHE Tela I10J] BO3CHCTBIEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) [epssrii 3akoH HeroToHA

c¢) Tperwuii 3akoH HeloToHa

d) 3akoH coxpaHeHHs SHEPTUU

IIpaBunsHEN oTBeT: b) [Tepriii 3akoH HeloToHA

Bompoc Ned4

Kaxoit mprbop ucnonbiyeTcst Juisd H3MEpeHHst CKOPOCTH 3ByKa B Bojie?
a) l'maponokarop

b) OxooT

¢) Conorpad

d) laTunk naBiaeHus

IIpaBunbHIA oTBeT: a) ['Maponokarop

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bomnpoc Ne5

Kakue ¢akTophl BIUSIOT Ha CTAOWIIBHOCTh CyJHA Ha Boje?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) BricoTa HagBOTHOTO GOpTa

d) I'nmybuna ocaaku

IIpaBuibHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxkue npuOops! HCIIONIB3YIOTCS [UTS U3MEPEHHSI MAaTHUTHOTO TOJIS?
a) Kommac

b) MarautomeTp

c¢) NanpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBusbHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC MTOCJICIOBATCIBHOCTH

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO ITOCIEIOBATEIFHOCTD IIAaroB IIPH MPOBEACHUN SKCIIEPHMEHTA 110 H3MEPEHUIO CKOPOCTH 3BYKa B BO3/IyXe:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

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




3. Pacuer ckopocTH 3ByKa IO U3BECTHBIM PACCTOSHUSAM U BPEMEHU.
4. Hactpotiika paccTosiHul MEXIy MUKPOGhOHAMHU.
ITpaBunbHas nocnenoBarenbHoCcTh: 4 — 1 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD 11ar0B ITPU HACTPOIKE 1a3epPHOT0 JalbHOMEpPA A U3MEPEHUs] PACCTOSHUSL:
1. Hactpolika npueMHuKa CUrHazA.

2. INoaxmrodyeHne UCTOUHNKA MTUTAHUS.

3. Hacrpoiika nepegatomiero nasepa.

4. W3mepenue paccTosHusl.

IIpaBunbHas nocnenoBaTenbHOCTh: 2 — 3 — 1 — 4
Bormpock! Ha ycTaHOBJIEHHE COOTBETCTBHS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NUECKUMU SBICHHSAMH U MPHOOPAMH, HCIONB3YEMBIMHU JUTS UX H3y4CHUSL:
dusnyeckoe sSBICHUE [pubop

a) DnektpuuectBo 1) AMmepmeTp

b) Maruetusm 2) Komnac

¢) OnTuyeckue 3P eKThI 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) I'efirepoBCKHMii CUSTUMK
IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEX Y (PU3MUECKUMU BEIMYMHAMH U UX €ANHUIAMU H3MepeHHs B MexXTyHapoaHON cUCTeMe eANHHUIT
(Cn:

duzndeckast BEIHMIHNHA Enmuanma usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Oneprus 4) JIxoynb

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

6.4. Meronmueckune MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoif yacTu oOydaromuiics, Ui KaKA0ro 3a1aHus, (GopMyIHpyeT NPABUIIbHEBIE C €70 TOYKH 3PEHUS] OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHbIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3amaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMEHa 110 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIIPABJIEHHbIE HA BBIABICHHE BO3MOXKXHOCTU IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOTO TEOPETHUECKOT0 paszena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3YNBTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

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

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

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEMe
JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBJIETBOPUTEIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUH B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUIA 00IIeTO (DYHKIIHOHUPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISETCS 10 OLIEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTUUECKUE 3aJaHUS.

MeTtoauka OIleHKH 3a4eTa 10 JUCIHUILIMHE

3ayeT 1Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yJIbTaTaM CHCTEMATHYECKON PaboThl CTYICHTA B TEUEHHE CEMeCTpa.

MeTtoauka oIeHKH JIabOpaTOPHBIX PaboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHast paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX




BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KE BBIMOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboTHI HAa YCMOTpEHHUE NpenoaBaTenei.

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

7.1 Pexomenyemasi iuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH

3ariaBue W3narenscTBO, TOI

JI1.1 | Tpodumona Taucus

HNBanoBHa

Kypc ¢uzuku: yued. mocobue st HHKEeHep.-TeXH. CIell. BY30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Brnanucnas
HBanoBuu,
IIporonomnosa Huna

IIaBnoBHa

Onruka. ®usnka aToma: 1ab0paTOPHBIA MIPAKTHKYM I10 (HHU3UKE

HoBocubupck: CI'YBT,
2016

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

Tpeiakuna E. T.

®duznka: cCOOpPHUK 3a1a4

Hosocubupck: CI'YBT,
2017

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

SIpocnasuesa

®usnka: yued. mocodue

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
T'eopruesny, SkoBnes
Biagumup
Huxomnaesuu,
Curnmos Biagucias
NBanoBuu, TpbeIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'osioBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Hukutenko AHaTOIHI
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTOpHBIi MIPAaKTHKYM 110 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHbBI (MOAYJIST)

Hasnauenue

Ob6opynoBanue

JlaGopatopusi onTuku U (HU3NKU
aToMa - ydeOHast ayAuTOpHs IS

AymuropHast nocka; Kommekt yueOHoit Mmebenu; JlabGopaTopHble ycraHoBku: OrmpeneneHue
TJIaBHOTO (POKYCHOTO paccTOsHUS JIHH3bI, OmnpeseseHne noKa3arems MPeJIOMIICHUS KUIKOCTeH ¢

MPOBEICHUS 7mabOopaTOpHBIX | ToMomIbl0  pedpakromerpa A06Ge; OmnpeneneHne [UIMHBI BOJMHBI  Jlazepa IIPH  MOMOIIH

3aHATHH nudpaknuoHHON pemieTky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHue TeMmepaTypbl packanéHHoro Tena; Vcciemosanue
JIMHEIYaToro CrieKTpa BOJIOPO/IA M ONPEIeIICHHs IIOCTOSHHO Prundepra

YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP

MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTauoHapHbIi), [TIK (mepeHocHOH)

JIEKIIMOHHOT'O TUIIA

JlaGoparopust MEXaHUKH u | AymuropHas npocka; Komruiekt ydeOHOW MeOenu; JlaGopaTtopHble CTEHABL: YHHBEPCAIbHBIN

JIEKTPUYECTBA - ydeOHas | CTeHA «3akoHBI IIOCTOSHHOTO ToKa», 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue

aymuTopust Ui TPOBEACHHA | TOPU3OHTAIBHOM COCTaBNIAOIMIEN MarHMTHOro mois 3emid, 4 mr. OmnpeneneHHe YCKOPEHHS

a00PaTOPHBIX 3aHATHIA

CHITBI TSDKECTH 10 croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojieco, 4 IiT.;
OmnpenencHue CKOpocTH  3ByKa;  OmpenerneHWe  OTHOIICHHS — TEIUIOEMKOCTEH, 2  IIT.;
JlabopaTopHOoe oOopynoBanue: Habop 31eKTpom3MepHUTENbHBIX mpubopoB, 2 mT.; Habop
000pyIOBaHUS ISl BEIYMCIICHUSI IOTPELIIHOCTEH U3MEPEHHIA, 6 IIT.

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HutepHer' w
CaMOCTOSITEIHLHOM paboThI | 0OecIeUnBaIOIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTeNbHYIO  Cpeay
00yJaronIxcs YHuBepcHUTeTA.

YuebHas ayJUTOpHs Juist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEICHHSI 3aHATHN




| [PAaKTUYECKUX 3aHATHH




