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Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 73ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
ayJAUTOPHBIC 3aHSITHS 110 dK3aMeH 2
caMmocTosTeNbHast pabora 96
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun sanstui vir | P | v | P yII PII
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHasg pabora |60 [60 |60 |60 |120 |120
Cam. pabota 48 |48 (48 |48 |96 |96
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252

TPaHCIIOPTOM

n



Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.01 YrpapneHue BOJHBIM TPAHCIIOPTOM U THAporpadudeckoe obecrnedeHne cyaoxoacTsa (mpukas Munoopraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpodmis "Ludpooe kapTorpadmaeckoe MoaeIupoBaHue"
roJ Havaja noarotosku 2023

Pabouyro nporpamMmy cocraBuJi(u):
k.c.-x.H., Joyenm, bormywxuna Tamona Huxonaesna,k.m.u., [Joyenm, lllepbununa mapuna Anexcanoposua
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoit Jluaessuu Onbra MropesHa



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnseTcs o0mieHayIHOH AUCIMIUINHOM 1 0a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
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 | ®unocodus

2.2.2 |T'mpporpacudeckas mpakTHKa

2.2.3 [ [IpakTHKa 10 MOTYYSHUIO MPOPECCHOHANBHBIX YMEHHH 1 ONBITA TPO(ECCHOHATBHON NESTEIBHOCTH

2.2.4 | IlpepauninoMHasi IpakTHKA

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCLUILIAHBI
(MOJYJIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(I)OpMa[Il/Il/I, NPUMEHATH CHCTEMHBIH MOAXO0 s
peuieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymiecTBiseT MONUCK, coop 1 00paboTKy HH(POPMAIHH JUTS PEIICHHNS ITOCTaBICH-HBIX 33/1a4

VYK-1.2: IIpoBoaut kputHyeckuii aHamu3 HHGOpPMALIUH, TOTYyIeHHON U3 Pa3-HbIX HCTOUHUKOB

VK-1.3: IIpumMeHsIeT CHCTEMHBIH MOIXO0 TSI Pe-IIeHUS MOCTABICHHBIX 33134

OIIK-3: CriocoGeH UCI0/Ib30BaTh OCHOBHBIC 3AKOHBI €CTECTBCHHOHAYYHBIX JMCUMILINH B IPodecCHOHAILHOMI
AesITeJIbHOCTH

OIIK-3.1: BnageeT OCHOBHBIMHU 3aKOHA-MHU C€CTCCTBCHHOHAYYHBIX IUCHUIUINH, CBA3aHHBIMU C HpO(I)eCCPIOHaJ'IBHOfI JACA-TCIbHOCTBIO

OIIK-3.2: YMeeT NIpUMEHATH OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIE B TPO(HeCCHOHATBHON
JEeATeIbHOCTU

OIIK-3.3: Mcmonb3yeT B mpodeccuo-HaabHON NesSTeIbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCLUTUIAH

B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢u3nveckre OCHOBBI MEXaHUKH;

3.1.2 | - ocHOBHBIE TTOHSATHS, 3aKOHBI 1 MOJIEIIH MEXaHHUKH, HJICKTPUUCCTBA U MarHETH3Ma, KOJIeOaHNi U BOJIH, KBAHTOBOH
(GU3UKH, MOJIEKYIISIPHOH (DM3UKH M TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (HI3HUKH;

3.1.3 [ - METOIBI TEOPETHYECKOTO M SKCIIEPUMEHTAIIBHOTO HCCIIeIOBaHIA B (pr3nke

3.2 | YMeTh:

3.2.1 | ucmoap30BaTh (PU3NYECKIE 3aKOHBI IIPH aHAIN3E H PEIICHUH MPo0IIeM MpoQecCHOHANBHOMN NeITeIbHOCTH

3.3 | Baragern:

3.3.1 | meToamMu IpoBeeHNS (PU3NIECKUX NU3MEPEHHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH NIPH IIPOBEICHUN
(bu3HUEeCKOro 3KCIepUMEHTa

4. CTPYKTYPA JUCHUILIAHBI (MOIY.JI5T)

Bun HaumeHoBaHuUe pa31esioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT




Pazgen | Pa3zpen 1. @u3nyeckre 0CHOBBI KJIACCHYECKOH MeXaHUKH
Jlex Kunemaruxka /Jlex/ JI1.1
IIp Kunemaruka. Kunemaruka nocTynaTeIbHOIO ¥ BpalaTeabHOIO J11.4
JBIDKCHUSI MAaTEPUAIIbHOM TOUKH U TBepaoro tena. Pemienue 3anau /IIp/
JIa6 OCHOBBI METOJZIOB 00pabOTKH PE3yJIbTaATOB U3MEPEHUH (PU3NIECKUX JI.7
BenmurH. OmpeesieHre IUIOTHOCTH TeJl MPaBUiIbHOM hopmbl.  /J1ab/
Cp Kunematuxka /Cp/
Jlex Junamuka /JIex/ JI1.1
Ip Junamuka JlMHaMuKa MOCTYNATEIbHOIO IBMOKEHUS Tel. OCHOBHbIE J1.4
TEOpEeMBI 1 3aKOHBI. JIMHAMIKa BPaIIaTeIbHOTO ABIKCHAS TBEPHOTO
Tena. PaboTa u sHeprust B Mexanuke. Pemenue 3agau /I1p/
Jlab OnpeneneHne YCKOpPEHUs CUIIbI TSKECTH 1o criocody beccens. J1.7
OmnpenencHue MOMEHTa HHEPIIMH MaXOBOTO KOJIeCa THHAMHUYECKUM
MeTooM. M3ydeHre OCHOBHOTO 3aKOHA IWHAMUKH BPAIIaTeIILHOTO
JBIDKEHHSI ¢ ToMouIbio MasiTHuka ObepOexka. /J1ab/
Cp Junamuka /Cp/
Jlex Mexanndeckue Konebanus 1 BoJaHbI /JIex/ J1.1
IIp MexaHnueckue konebaHus 1 BOJTHBL ['apMoHNYeckue KoaeOaHus. 1.4
3aryxarommue kojebanus. Crnokenue konebanuii. Pemmenue 3amaay /Ip/
Cp Mexanndeckue Kosedanusi u BoaHbI /Cp/ J1.7
HKP 3amiura 1abopatopHbix padot /MKP/ JI1.3
Pazmen | Pa3nes 2. OCHOBBI MOJIEKYJISIPHOH (PU3UKU U TEPMOIHMHAMHKH
Jlex MornekynspHo-KuHeTHYecKas Teopus /JIex/ J1.1
IIp MonexynspHo-KHHeTHUecKas Teopusi OCHOBHOE ypaBHEHHE 1.4
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH UICATBHOTO Ta3a. DIEMEHTHI
craructuku Makcseiuia u bonbivana. Penienue 3anaq /Tlp/
J1ab OmnpeneneHne OTHOIICHHUS YENbHBIX TEIIIOEMKOCTEH BO3/yXa, JIL.S
HU3MEPEHHBIX MPH TIOCTOSIHHOM JAaBJICHUH U TOCTOSHHOM 00beME METOA0M
Knemana u Jlezopma. /J1a6/
Cp MonekynspHo-kuHeTHueckas teopus /Cp/
Jlex OCHOBBI TepMOJMHAMHKH /JIeK/ JI1.1
JIa6 H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KO PHIIHEHTA JIL.S
[Tyaccona o ¢a30BBIM COOTHOIIECHHAM. /J1ab/
Ip OCHOBBI TEPMOAMHAMUKY. AHAIU3 IEPBOrO ¥ BTOPOr0 Hayall JI1.4
TepMonuHaMuku. TeruoBele MamuHbl Pemenne 3amayu /TIp/
Cp OcHosel TepmoauHamuku /Cp/ JI1.6
HKP 3amurta nabopaTopHbIX padot /HUKP/ J1.3
Pazgen | Pa3zgen 3. DiekTpuvecTBO
Jlex Onextpocraruka /JIex/ J1.1
J1ab WccnenoBanue anexrpuyeckoro moss. OnpeneieHne eMKOCTH JI2.1
KOH/IGHCATOPOB METOAOM OAIIIMCTUYECKOTOo rajabBaHoMeTpa. /J1ab/
IIp Onexrpoctarnueckoe mnosue. HanpspkenHocTs v noteHuuan. [puHuun 1.4
cynepro3uin. [Ipumenenne TeopeMsl ["aycca s pacdaera
IEKTPUUECKHX TIOJICH. DIEeKTPOSMKOCTh YEMHEHHOTO IPOBOAHUKA 1
IJIOCKOTO KOHJIEHCATOpa. DHEPTrHs AIIEKTPOCTaTHUECKOTo NoJsl. Pemenne
3amay /TIp/
Cp Onekrpoctaruka /Cp/
Jlex OnexkrpoauHamuka /Jlex/ JI1.1
JIab V3MepeHne COPOTUBIICHHUS U OTPEICIICHHE YACIBHOTO COMPOTHBICHUS 2.1
MIPOBOJIHIKA. V3ydeHNe 3aBHCHMOCTH CONIPOTHUBIICHHS IIPOBOTHUKA H
MOTYIIPOBOAHUKA OT TeMIIepaTypsl. /J1ab/
IIp Onexrpoannamuka. [ToctosaEsM Tok. 3akonsr Oma. K.I1.JI. ncrounnka 1.4
MOCTOSTHHOTO ToKa Penienue 3amau /T1p/
Cp Onexrpoaunamuka /Cp/
HKP 3arura 1abopaTopHbIX padot /MKP/
Paznen | Pa3spen 4. DiieKTpoMarieTusm
Jlex Marnutoctatuka /Jlex/ JI1.1




IIp MarnauTtocTtaTika. MarautHoe mojie. 3akoHsl Ammnepa, buo — Caapa — 2 2 1.4 0
Jlannaca u nosnHoro Toka. Cuia Jlopenna. J[BukeHue 3apspKeHHBIX
YacTHUI] B MAaTHUTHOM ToJie. Petnenwe 3amayq /I1p/

J1a6 Omnpenenenne rOPU30HTAILHON COCTABISAIONIEH MarHUTHOTO TIOJISt 3€MJIH. 2 2 JI2.1 0
HccnenoBanune marautHOTO 0711 /J1a6/

Cp MarnuTocratuxa /Cp/ 2 6 0

Jlex Marnutnas uaaykuus. Teopus MakcBesia AJis 3JIEKTPOMAarHUTHOTO 2 4 JI1.1 0
monst /JIex/

IIp MarnurtHas naaykuus. Teopus MakcBesuia AJist DJIEKTPOMAarHUTHOTO 2 4 JI1.4 0

moJisi. SIBIeHHUE dIIEKTPOMArHUTHON MHYKITHH. CaMOWHTYKIIAS.
WNHAYKTHBHOCTB. DKCTPATOKH 3aMBIKAHUS U PAa3MBIKaHUS DIEKTPHUECKON
uenu. KonebaTenbHbIil KOHTYp. DIeKTpOMarHuTHeIe Konebanus Penienne

3amaq /Tlp/
Cp MaruutHas nuHnykuus. Teopusd MakcBesuia 1U1sl 31€KTpOMarHuTHOTO 2 6 0
nonst /Cp/
HKP 3amuta nabopaTtopHsIx pabot /MKP/ 2 2 J1.3 0
Paznen | Pa3pen 5. Ontuka
Jlex Ousnueckas ontuka /Jlex/ 2 6 JI1.1 0
IIp Ousnueckast ontrka OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH. 2 6 J1.4 0
WuTepdepentms u nudpakuus csera. [lonspuzanus ceera Pemenue
3amaq /TIp/
Jla6 Onpeenenue r1aBHOro (OKYCHOTO pacCTosHUS JTUH3. OnpeencHue 2 6 JI1.2 0

ITOKa3aTeJel IIPETIOMIICHHS JKHIKOCTEH C TOMOINBIO pedpakToMeTpa
A66e. OmpeneneHne ATUHBI BOJIHBI M3Iy4SHHUS Ja3epa IpH MOMOIIN
TU(PPaKIMOHHON perieTku. /J1ab/

Cp Odusnueckas ontuka /Cp/ 2 10 0
Jlex KsanroBas onrtuxa /JIex/ 2 2 J1.1 0
IIp KsanroBas ontuka 3aKOHBI TEIUIOBOTO U3Iy4eHHs U GoTodddekra 2 2 JI1.4 0
Pemenwue 3amauq /Tlp/
JIa6 Omnpenenenue TeMIepaTypbl pacKajJeHHOTO TeJla ONTUYECKUM 2 2 JI1.2 0
MetonoM. /JIab/
Cp KganToBas ontuka /Cp/ 2 12 J1.2 0
HKP 3ammrta mabopaTtopHsIx padot /MKP/ 2 2 J1.3 0
Paznen | Pa3spen 6. ATomHas u saepHas Gpu3nka
Jlex Crpoenue aroma /JIex/ 2 2 J1.1 0
IIp Crpoenue atoma KBaHTOBas mpupo/ia CBETA U BOJIHOBBIE CBOMCTBA 2 2 J1.4 0
yactul Pemenue 3agau /Tp/
Jlab Crpoenue aroma JlaboparopHas pabora 16. I'pagynpoBka 2 2 JI.5 0

MOHOXpoOMAaToOpa 110 CIHCKTPY UCITYCKaHUSA aTOMOB PTYTH. HccnenoBanue
CIICKTPOB UCITYCKAaHWA BOAOPOJa U OIIPEACIICHUC IMOCTOSTHHOM

Punbepra /J1a6/
Cp Crpoenue aroma /Cp/ 2 4 0
Jlex Snepuas ¢pusuka /Jex/ 2 2 JI1.1 0
IIp SAnepHas ¢u3nka 3aK0H paAHOaKTHBHOTO pacnaja. SaepHsle peakun 2 2 J1.5

Pemenue 3amau /T1p/
Cp SnepHas ¢pusuka /Cp/ 2 6 J1.5 0

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKU

Tema 1.1. Kunemaruka

OneMeHTh! KUHEMaTHKU. Mozenu B MexaHuke. Cucrema orcuera. [loctynarenbHoe IBU>KEHHE TBEPAOro Tena. Tpaekropus, [ulnHa
MyTH, BeKTOp nepeMenieHus. CKOpocTh ¥ yCKOPEHUE TOUKU KaK IPOU3BOIHBIC Pauyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIMAJIbHOE ycKopenus. Kinaccudukanus BUIOB IBHKCHUS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuky Herotona. IToHATHA Maccsl ¥ Cuiibl. BUsibl Ul B MEXaHUKE: TPEHUS, YIIPYTOCTHU U TSAroTeHus. mmyinsc tena.
Nwmnynbe cunbl. BHenHue 1 BHYTpEHHHE CHIIBI. 3aKOH COXpaHEHHs UMITYJIbca MeXaHu4Yeckoi cucteMbl. LleHTp mMacc (1eHTp
MHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €r0 JBHKEHUS.

PaboTa mOCTOsIHHOI 1 TIepeMeHHOH crITbl. BripakeHne paboThI CHITEI Yepe3 KPUBOIMHEHHBIH HHTErpail. MOIIHOCTh. DHeprus Kak
YHHUBEpCaIbHas Mepa Pa3IUIHBIX GOPM IBIDKCHUS U B3auMoJeHCcTBUS. KiuHeTndeckas sHeprust MeXaHHIeCKOH CHCTeMBL. 3aKOH
COXPaHEHUs] MEXaHUUECKOI SHEPIHHU U €T CBSI3b C OMHOPOAHOCTBIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNPYTHX Tel.
MoMeHT uHepLHH TBEPAOIo Tena OTHOCUTENbHO ocu. IIpumepsl ero Beruncnenus. Teopema Ilteitnepa. MomenT cuiibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPAIATEIbHOIO IBUXKEHUS TBEPJOrO TeJIa OTHOCUTENIBHO HEIIOABUKHOM OCH. 3aKOH COXpaHEHUS MOMEHTA




UMILYJIbCA U €T0 CBSI3b C H30TPOIIHOCTBIO IPOCTPAHCTBA.
3akoH BceMHUpHOTro TsroreHus. [loTeHanbpHas SHeprus MaTepruaabHOM TOUKU BO BHEIITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJION,
JIeHCcTBYIOIIEN HA MAaTEPUATIbHYIO TOUKY. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPIUH U €r0 CBSI3b C OHOPOAHOCTBIO BPEMEHH.
JlaBneHne B )KUAKOCTH U ra3ze. EquHuIb m3Mepenus napieHus. 3akonsl [lackans n Apxumena. TedeHne uaeanbHON KUAKOCTH.
‘YpaBHeHME HEpa3pbIBHOCTU. YpaBHeHUE bepHyuM u ciencTsus U3 Hero. TedeHue Bsa3koi xunkoctu. @opmynsl Hetorona u
Croxkca. Koa(huuueHT BSI3KOCTH U METOABI €TO ONPEACIICHHUSL.

Tema 1.3. Mexaandeckue KoJIeOaHN U BOJHBI

T'apmonndeckue koae6aHus U UX XapakTepucTuku. JuddepeHimansHoe ypaBHeHHE TapMOHUYECKHX Konebanuil. IIpyKuHHBIH,
(u3MUeCcKHil 1 MaTeMaTHYECKUIT MassTHUKH. DHEPrus rapMOHUUYECKUX Konebanuil. CloxxeHne rapMOHNYECKUX KOJIeOaHUH OJTHOTO
HaInpaBJIeHHsI U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHns B3aMMHO NEPHIEHANKYIIPHBIX Konebanuil. durypsr JInuccaxy. 3aTyxaronye 1 BHIHYXACHHbIE KoaeOanus. PesonaHc.
BonnoBsle nporneccbl. Mexanu3M 00pa3oBaHusl MEXaHUUECKUX BOJIH B YIIpyroii cpeze. IIpononbHble U monepevHbie BOJIHBL.
VpaBHeHHe III0CKOH Oeryrueit BoiHbI. J[IMHA BOTHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nka ¥ TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX I'a30B. YpaBHeHue Knaneiipona-Menaeneesa. OcHoBHoe ypaBHeHHEe MKT uneanbHbIX ra3oB.
CpenHss KHHETHIeCcKasi SHEPris MOJIEKyI. MoJIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMIIepaTypHl.

OneMeHTHI cTaTUCTHUECKOH (pu3uky. 3akoH MakcBena A pacipeieNleHus: MOJIEKYI HEalbHOro ra3a o CKOpOCTSIM.
bapomerpuueckas ¢popmyna. 3akon bonbimMana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIHAIbHOM noiie. CpegHee 4ncio
CTOJIKHOBEHHI W CPEeHSS [UTHHA CBOOOTHOTO po0era MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [Tuddy3us, TeInonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHa.

Tewma 2.2. TepmoanHaMuKa

Brytpennsist sHeprus. Yucno creneHel cBOOOIBI MOJICKYI. 3aKOH PaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IlepBoe Havano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKOCTs MakpoCHCTeMBl. MossipHast
TEMI0EeMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIbHOTO Ta3a OT BUjA Npoliecca. [IpuMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
usonporueccaMm. AnnabatHeli pouecc. YpasHeHue [lyaccona.

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

Cuibl 1 IOTEHIMAIbHAS SHEPTUSI MEXKMOJIEKYISIPHOTO B3auMoJIeHCTBHs. DPQEKTUBHBIN JuaMeTp MoseKyl. YpaBHeHue Ban-zep-
Baanbca. ®a3oBbie epexonsl 1 1 2 pona. Kputndeckoe cocrostaue. TpoitHas Touka. OCOOEHHOCTH TBEPJOTO M XKHUJIKOTO COCTOSIHUN
BeecTBa. IloBepxHocTHOE HaTskeHUe. CMaunBanue. KanusuisipHble sSIBICHUS.

Paznen 3. DnexrpuuecTBo

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanps’keHHOCTb M CHJIOBBIE JIMHHH HANPSHKEHHOCTH 3JIEKTPUYEcKOoro mois. [IpuHnun cynepno3unum
aneKTpuueckux noneil. IIpuMep pacuera HanpsHKEHHOCTH MO, CO3/1aBaeMoit cucteMoil 3apanoB. [IoTok BekTopa HanpsKeHHOCTU
anekTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 31€KTPUYECKOro MO MO TIepeMEeNIeHHUIO 3apsaa. LupKysmnus BeKTopa HanpsHKeHHOCTH. [1oTeHManbHEIH XapakTep
JNEKTPOCTATUUECKOT0 Mod. [ToTeHnuan 31eKTpuuecKoro nojist. DKBUMOTEHI[HAIbHbIE TOBEPXHOCTH. CBs3b MOTEHIIMANA C
HAMpPsHKEHHOCTBIO MOJIS. DNEKTPUYECKOE MoJIe B TU3IEeKTpUKaX. THUmbl u3neKTpukoB. Buapsl nonspusanun. Bexrop nomsipusanu.
[IpoBOAHNKH B 3JIEKTPOCTATHIECKOM IT0JIe. DIEKTPOEMKOCTE MpoBoAHNKA. KoHeHcaTOps! 1 MX BUABL. PopMyrna III0CKOTo
koHJeHcaTopa. CrocoObl coeTMHEHHs KOHIEHCATOPOB B 6aTapero. DHEprus 31eKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEpruH.

Tema 3.2. DnekTpoauHaMHKa

IlocTostHHBIN 3neKTpUdecKkuil TOK. Bunel HocuTeneil 3apsiia B pa3nuyHblx cpegax. Cuna Toka. Bexrop miotnoctu Toka. 9/1C
UCTOYHMKA TOKa. 3akoH OMa /IS ydacTKa U MoiaHoi nenu. ConpoTUBIeHHEe U IPOBOJUMOCTD ITPOBOJHUKOB, UX TeMIIEpaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH NPHU Pa3IMYHbIX BUIAX COCAUHEHUI.

PaboTa 1 MOIITHOCTE 3IeKTpHUYecKoro Toka. 3akoH Jxoymsa-Jlenma. Ilpasnna Kupxroga n npuMeHeHne UX K pacueTy
pa3BETBIEHHBIX LIENeH.

Paznen 4. DnexkrpoMarueTusm

Tema 4.1 MaruurocraTuka

MarnutHoe nosne. Maaykius MarHuTHOro noss. CUnoBble TMHUY MarHUTHOTO TIOJIS, €r0 BUXPEBOi xapakTep. 3akoH Ammepa Juis
CHJIBI, JIEUCTBYIOIIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pykd. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cuuibl B3aMOJEHCTBHUS NMapaieldbHbIX TOKOB. 3aKOHbI AMriepa. JIBIKeHUE 3apsHKEHHBIX YacTHIl B MarHUTHOM mone. Cuna
Jlopenna. Hupkymnsuus Bekropa H u B. 3akon noigHoro Toka. MarautHoe mosie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHWTHOM
unaykuuu. Teopema I'aycca ans nons B. Ilotok Bekropa B yepes conenoun.

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

Pa6oTa no nepemenieHno MPOBOJIHUKA M KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHeprud. Ilpasuio Jlenna. SIBnenue camounaykuuu. MaayktuBHOCTH KOHTYpa. D1C
CaMOMHAYKINH. B3aumHas nHIyKIns.

MarnurHoe mose B BemecTse. THITBI MarHeTHKOB (Ji1a-, napa- 1 peppoMarHeTHkn), ux pusudeckas npuposa. HamarHnueHHOCTb.
MarnuTtHas npoHUIaeMocTh BemecTBa. OcHOBBI Teopuu Makcseinia. Tok cMmenieHus. YpaBHeHus: MakcBelia B MHTETrpaJIbHOM
bopwme.

IonsTHe 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU TEPEMEHHOT0




Toka. 3akoH Oma JUTL 1€ NEPpEMEHHOI'O TOKA. MOH.IHOCTI), BbLACISICMAs B LICTIU TIEPEMEHHOT'O TOKaA.
SHGKTpOMaFHI/ITHble KOJIcOaHus. FapMOHI/I‘IeCKI/Ie, 3aTyXarol€ U BbIHYXXKICHHBIC kojebanus. [Toustue o PE30HaHCE.
SHCKTpOMaFHI/ITHHC BOJIHBI 1 BX cBolcTBa. IlIkama QJICKTPOMAruuTHBIX BOJIH.

Pasznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTHKH. AOCOIIOTHBIN U OTHOCUTEIHHBIN MMoKa3aTen npenoMiieHus. X ¢pu3naeckuii CMBICIT.
SIBneHne MOTHOTO BHYTpeHHEro oTpaxeHHs. CBeroBoasl. Chepuueckue 3epkana. @opmyna 3epkana. [loctpoeHune n300paxeHuit.
Toukue mun3bl. Popmyrna TuH3bL. [TocTpoeHHe H300paKEHHH.

BonHOBas 3neKTpoMarHuTHAS MpHpoa cBeTa. KorepeHTHOCTE 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u mmiHa
koreperTHocTu. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTephepernus ceeta. Meroas! HabmoaeHus naTepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MHTepdepenius cBeTa B TOHKUX MJIeHKax. 110710Ch paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Koxpna Hetotona. [IpumeneHne naTepdepeHINH B HaAyKe W TEXHUKE.

Judpaxius ceta. [puammn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHCTBeHHOH penretke. @opmyna Bynbsga-bparra. Pentrenorpaduueckoe uccienoBaHue CTpyKTyphI
kpucTaos. [ToHsTre 0 ronorpadpuy.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 onsipu30BaHHbIN cBeT. 3akoH Maimtoca. [lonsipu3anus cBeta npu OTpaXxeHUH 1
IIPEIOMIICHUM Ha IPaHulle ABYX JUIIEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe nyuenpenomuenue. [Ipusma Hukomns. Ionspounst u
MOJISIPU3ALUOHHBIE TIPU3MBI.

HckyccTBeHHas ontrdeckast aHuzotrponus. Dhdextol Keppa u @apanes. OnTudecky akTHBHBIE BellecTBa. Jlucmepcus cera.
DJeMeHTHI 3JICKTPOHHON Teopuu muctiepcuu ceeta. [lormomenne (abcopOiust) cBeta. 3akoH byrepa.

Tema 5.2. KBanrtoBast ontuka

TemnoBoe U3TydeHHE U €ro XapaKTepUCTUKH. AGCOTIOTHO YepHoe Teno. 3akon Kupxroga. 3akon Ctedana - bonabiimana.
Pacnipenerienre SHEpTUH B CIIEKTpe aOCOTFOTHO YEPHOTO Tella. 3akoH cMeeHns Bura. ®opmyna Penes-/xuHca.

SAsnenne poroaddexra. Buenranit Gporosdpdext u ero 3akonsl. PoToHBI. YpaBHeHHe DHHIITeHHA U1 BHeTHETo oTodddexra.
Macca u umnynsc ¢ortona. [lasnenue ceera. OneiTel JleGenena. Jlazepsl, IpUHLIUN JEHCTBUS, YCTPOWCTBO U IPUMEHEHHUE.

Pa3nmen 6. ATomHas u sipepHast Gu3NKa

Tema 6.1. Ctpoenue atoma

Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CIIEKTpax MCIYCKaHUs U MOTJIOICHHS aTOMOB.
®dopmyna Punbepra. Jluneddarsiii criekTp aroma Bojopoaa. OCHOBHBIC CEPUH CIIEKTPATBbHBIX JTHHUH.

Bouna JIyn ne bpoitnsa. OnbsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOJTHOBOTO Ayann3Ma CBOHCTB BemiecTBa. COOTHONICHUS
HeonpeneneHHocTel [ eif3enOepra kak nmposiBIeHHE KOPIYCKYIIPHO-BOJIHOBOTO yallu3Ma CBOMCTB Marepuu. BonHoBas GyHKIUS U
€€ CTaTUCTHUYECKUH cMbICI. YpaBHeHHe [lIpénunrepa amst CTalMOHAPHBIX COCTOSIHUIM.

Iocrynater bopa. BopoBckas Teopust aroMa BoJIOpo/ia ¥ BOZOPOJONOTOOHOTO HOHA. ATOM BOZOPO/ia B KBAHTOBOH MEXaHHUKE.
Ksanrossie uncna. Crine snextpona. CrnuHoBoe kBaHTOBOE uucio. [Tpunnun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSTHUSM.
Tema 6.2. SinepHas ¢pusnka

PerTrenoBckue crekTpsl. 3akoH . Mosznu. [loromenne, COHTaHHOE U BEIHY)KJICHHOE n3TydeHue. [loHATHe 00 OnTHYeCKnX
KBaHTOBBIX I'eHepaTopax (J1asepax). Pasmep, cocras u 3apsi aToMHOTO simpa. MaccoBoe U 3apsiioBoe gucia. Jlegekt Maccsl u
SHEprus CBA3M sApa.

B3aumoneiicTBre HYKJIOHOB M TIOHATHE O CBOMCTBAaX M MPUPOJE SAECPHBIX CHI. Moaenu siapa. PannoakTHBHOE H3IydeHUE U €T
BHUJIBL. 3aKOH PaJHOAKTHBHOTO Pacliafa. 3aKOHOMEPHOCTH U IIPOMCXOXKACHHE anbda, OeTa - 1 raMMa-U3ITydeHIsI aTOMHBIX sIep.
[onsTHE O SIAEPHBIX PEAKIUAX H UX OCHOBHBIX TUMAaX. VICKycCTBEHHAs PaAnOaKTHBHOCTE. Jlenenune Tsokensix saep. Lemnas
peakuus genenus. ITonaTtue o siuepHol sHepreTuke. Peakius cuHTe3a aTOMHBIX siiep. [IpoGnema ymnpapiasieMbIX TEPMOSAEPHBIX
peakiuii. DeMeHTapHbIe YacTHIbl. VX kiaccudukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHue U 3ammuTa 1a00paTopHbIX paboT
BeImoHEHE CaMOCTOSATEBHBIX paboT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He mpenycmoTpeHo yd4eOHBIM IIIIaHOM

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

VYK-1: Crioco6eH oCyIIeCTBIATh OUCK, KPUTUIECKUH aHAIN3  CHHTEe3 HHPOPMANH, IPUMEHITh CUCTEMHBIH IOAXO0 JUIs
pCLICHUs TOCTABICHHBIX 33134

1 cemectp

Bonpoc Nel

TToyemy cKOpOCTh MaCHHUS TEN B BAKyyME HE 3aBHCHUT OT UX Macchl? ONUIINTE, KAKKUE CHIIBI ICHCTBYIOT Ha TEJI0, KOT/Ia OHO MaaacT,
Y KaK 9TU CUJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBeT: CKOPOCTH MaJICHUS T B BAKyyMe HE 3aBHCHT OT UX MacChl OJ1aroapst 3akoHy BceMHpHOTo TaroTeHust Herorona. CoracHo
3TOMY 3aKOHY, CHJIa TSDKECTH JEUCTBYeT Ha BCe Tella OJMHAKOBO, IIPOIOPIUOHATEHO UX Macce. OHAKO, MOCKOIBKY Macca TaKkke
oIpeessieT UHEPTHOCTh Telia (COMPOTHBIICHHE H3MEHCHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIBITHIBACT TEJI0, OKa3bIBACTCS




MOCTOSIHHBIM W HE 3aBHCSIIUM OT Macchl. OCHOBHBIC CHIIBI, JCUCTBYIOIINE HA MAAIONICE TEI0, — 3TO CHJIA TSIKECTH U
COIPOTHUBIICHUE CPeabl (B CIIydae OTCYTCTBHS CpPEllbl, KaK B BakyyMme). B BakyyMe cONpOTHBIICHHE OTCYTCTBYET, U CMHCTBEHHBIM
(hakTOpOM OCTaeTCs TpaBUTAIHS, KOTOPas YCKOPSIET BCE TeJla OTMHAKOBO.

Bonpoc Ne2

OO0bsicHUTE, TOYEMY BO3J[yX B KOMHATE HMEET IIOCTOSHHYIO TEMIIEPATypPy, XOTS TEMIIEPATypa CTEH KOMHATBI MOXKET MEHSThCS. UTo
IIPOMCXOAUT C PHEPTUEH MOJIEKYI BO3LyXa?

Ortset: Temneparypa Bo3ayxa B KOMHATE MOJAEPKHUBACTCS TOCTOSHHON O1arofaps Mporieccy TemIonepeaadn Mex Iy BO3AyXOM
creHamu. Korjja CTeHbI HarpeBaoTCsl WM OXJIXKJAI0TCsl, OHHM IIEPEAtoT TEIJI0 BO3YXY, KOTOPBIi, B CBOIO OYEPE/b, PaclpeelisieT
3Ty SHEPTHIO CPeI CBOMX MOJeKyll. OnHAaKO U3-3a OOJIBIIOr0 00BEMa BO3IyXa U €ro CIIOCOOHOCTH NEPEMEIITNBATLCS, U3MEHEHHS
TEMIIEPATYPBI CTCH HEC NPUBOJAAT K 3HAYUTEIIbHBIM U3MCHCHUAM TEMIIEPATYPHI BO3yXa B LIEJIOM. 3Hepr1/1;1 MOJICKYJT BO3ayxXa
nepepacpesiessieTcss TakKuM 00pa3oM, 4TO CpeiHss KHHETHUECKas SHEPTUs MOJIEKY.I (KOTopasi ONpezieNsieT TeMIIepaTypy) ocrtaercs
NPaKTHYECKH HEN3MEHHOM.

Bomnpoc Ne3

Kakoii 3aKk0H OITUCHIBaCT B3aMMOJICHCTBHE IBYX TEJ, HAXOIMIIUXCS IO/ ACHCTBHEM CHIIBI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3axoH ['yka

d) 3akoH BCEMHUPHOTO TATOTCHHS

[IpaBumbHENA oTBeT: d) 3aKOH BCEMHPHOTO TSATOTCHUS

Bompoc Ned4

Kaxoe ycTpolcTBO HCTIONB3YeTCs ISl N3MEPEHHMS CHITBI TOKA B DJIEKTPHIESCKON IerH?
a) Ammepmerp

b) BoneTmetp

¢) Ommerp

d) T'ansBaHOMETp

[IpaBuIBHEINA OTBET: a) AMIEpMETP

Bomnpoc Ne5

Kakwne n3 mepeuncieHHbIX (akTOPOB BIHSIOT Ha COCTOSIHUE BEIIECTBa (Ta3000pa3Hoe, XKUAKOE, TBEpI0e)?
a) Temmeparypa

b) aBnenue

c¢) O6beMm

d) Monstpras macca

¢) Cuiia MpUTSDKEHUS. MEXKIY MOJICKYTaMH

f) Xummaecknit cocras

[IpaBuiIbHBIE OTBETHL: @, b, €

Bompoc Ne6

Kakwne mpuGopsl HCTIONB3YIOTCS AJIST K3MEPEHUS dIIEKTPUIESCKUX BETUINH?
a) Ammepmerp

b) BosnbT™meTp

c) Tepmomerp

d) Manomertp

e) Ommerp

f) bapometp

IIpaBuUiIbHEBIE OTBETHL: @, b, €

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO MOCIEI0BATEILHOCTD ATAMOB JIBHXKEHISI TeJIa, OPOIIEHHOTO BEPTHKAIHHO BBEPX.
Teno mocturaer MakCUMajabHOM BBICOTHI.

Teno HaunHaeT IBMKEHUE BBEPX.

Teno nBmKeTCs BBEPX C 3aMEJICHHEM.

Teno HaunHaeT magaTh BHU3.

Teno Bo3BpamaeTcst B UCXOAHYIO TOYKY.

HpaBI/IJ'ILHaSI OCIEI0BATENbHOCT: 2 >3 —> 1 >4 — 5

DA~

Bompoc Ne8

YcTaHOBHTE IPAaBUIIBHYIO TOCIEI0BATENBHOCTD MPOLECCOB, IPOHCXOIAIINX IpH paboTe TpaHCchopMaTopa.
MarsuTHbI# OTOK U3MEHSETCS.

Bropudnas 0OMOTKa TeHepHpYeT AIEKTPHIECKUI TOK.

BropudHas 0OMOTKa MOJTy4aeT NMEepeMEHHbBIH TOK.

Bo BropuuHoii oomoTke BozHukaet D]IC.

IlepeMeHHEIH TOK MOJAETCS B NMEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH MOCIE0BATENBHOCTE: 5 = 1 -4 —52 — 3

DA e~




Bompoc Ne9
VYeTaHOBUTE COOTBETCTBHE MEXAY HH3NUSCKHUMH BETMIMHAMU U UX OIPEACICHHUAMHU.

®dusnueckas BeIUYMHA Onpenernenue

a) Ummynsc 1) IlpousBeneHne Maccel Ha YCKOPEHHE
b) Cuna 2) BenuuuHa, XapakTepu3yiomias JBWKEHUE TeNa
¢) Yckopenue 3) CkopocTh U3MEHEHUS] UMITYJIbCa

d) Cxopocth 4) V3meHeHue MOIOXKEHHS Tella OTHOCUTEIILHO BPEMEHH
IIpaBunbHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXy (PU3MUECKIMU BeNTMYNHAMH U UX eIUHUIIAMHI H3MEpeHUs B MexXIyHapoIHOI CHCTeMe eTUHUIL]
(cn.

duznveckast BEIHMIHNHA Ennanma usmepeHus

a) DIeKTpHUEeCKUi 3apsiy 1) Kynon

b) HanpspkenHocTs anekrpuyeckoro nosst 2) Hetoron/Kynon
¢) IloTeHnman 3MeKTPUUECKOro Mot 3) Bonbr

d) EMkocTh KOHIEHCaTopa 4) dapan

IIpaBuIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-3: Crioco0eH ncToh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUIUIMH B IPO(ECCHOHATIBHON AEATETHHOCTH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bomnpoc Nel

OrnummuTe nporece n3MepeHus K03 GUITEHTa TPSHUS CKOIBKEHNSA MEXIy IBYMS IMOBEPXHOCTSIMHU. Kakue mapaMeTpsl HE0OX0IMMO
KOHTPOJIHPOBATh NP MPOBEACHUHU dKCIIEPHMEHTa?

Ortser:

Jns m3meperns koddduimenTa TpeHus CKOIBKEHUS MEKITY ABYMSI TOBEPXHOCTAMH OOBIYHO MCITOIB3YeTCS METO]] HAaKJIOHA
IIJIOCKOCTH. OHI/IH 13 00BEKTOB TOMEMIACTCA Ha HAKJIOHHYIO INIOCKOCTD, U TOCTEIEHHO YBEJIMYUBACTCS YI'OJ1 HAKJIOHA 10 MOMCHTA
Havasa ckoibxeHus. KoadduimeHT TpeHns paccuuThIBACTCS KaK TAaHI'€HC YIila HaKJIOHA. BakHO KOHTPOJIMPOBATH YHCTOTY
HOBerHOCTeﬁ, PAaBHOMCPHOCTD IIPUJIOKCHHUS HArPY3KH U OTCYTCTBUC BH6paHHI>i.

Bomnpoc 2:

OOBsicHUTE, KaK U3MEPUTH CKOPOCTb PAcIIPOCTPaHEHUs 3ByKOBBIX BOIH B cpefie. Kakue MeTo bl HCIONB3YIOTCS AT 9TOTO U KaKue
(haKTOPBI HYXKHO YUUTHIBATH?

Ortsert:

CKOpOCTI) pacripoCTpaHCHs 3BYKOBBIX BOJIH B CpEAC U3MEPACTCA C IOMOIIBIO METOAO0B, OCHOBAHHBIX HAa PETUCTPALl BPEMEHU
MPOXO’KAEHHS 3ByKOBOH BOJIHBI MEXKIY IBYMs TouKaMu. VICTIONB3YyIOTCS yAbTPa3ByKOBbIE JATUMKH UM MUKPO(OHBL. BaxkHo
Y4YUTBIBATh TCMIICPATYPY CPCAbl, BIAXXHOCTb U HAJTNYUC HpeHﬂTCTBHI;‘I, KOTOPBIC MOT'YT ITIOBJIMATH HA pACIIPOCTPAHCHHUC 3BYyKa.

3aKprTbIe BOIIPOCHI ¢ OAHUM PABUJIBHBIM OTBETOM

Bonpoc Ne3

Kakoii 3aK0H OIMCHIBAET ABIIKEHHUE TEa 0] BO3IEHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHEeHUs SHEPTUH

IIpaBunbHsI 0TBET: b) Bropoii 3akon HeroToHa

Bompoc Ne4

Kakoii npubop ncnons3yercst A1 M3MEpEeHHst CKOPOCTH 3ByKa B Boje?
a) 'mpponoxaTop

b) Oxomor

c¢) Conorpad

d) JaTumk naBineHus

IMpaBunsHEIT oTBeT: a) ['MaponokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5
Kakue paxTopsl BIUSIOT HAa cTaOUIBHOCTD Cy/IHA Ha Boje?




a) @opma Kopiyca

b) Pactipenenenue rpy3os

¢) Bricora HamBoHOTO G0pTa
d) 'mybuna ocaaku
IIpaBusibHbBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS ISl M3MEPEHHST MarHUTHOTO 1101517
a) Kommac

b) Maraurometp

c¢) laneBanOMETP

d) Karymika "HAYKTUBHOCTH

ITpaBunbHbIC OTBETHI: b, d

BOHpOCLI Ha YCTAHOBJICHUC MOCIIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHUTE NPABIIIBHYIO TIOCIIEIOBATEIBHOCTH MIAT0B MPH IIPOBEICHUH YKCIIEPUMEHTA 10 H3MEPEHHIO CKOPOCTH 3ByKa B BO3IyXeE!
I. [MonkroueHne MUKPOGOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBY.

2. H3mepeHne BpeMEHU MPOXOXKICHHS 3BYKa MEXy MUKPO(OHAMH.

3. PacueT ckopocTu 3Byka IO U3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTossHHI MeXay MHKPO(OHAMH.

[IpaBuiibHas IOCTEIOBATENBHOCTD: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHTE NOCIEI0BATENFHOCTD IIAr0B IPH HACTPOHKE JIa3epHOro AalbHOMEpA IS U3MEPEHUS paCCTOSHHUS:
1. Hacrpoiika npueMHuKa curHana.

2. INonxiroueHne UCTOYHNKA ITHTaHUS.

3. Hacrpolika nepenaroero asepa.

4. W3mepenue paccTosHUS.

[IpaBuiibHas ocIeN0BaTENBHOCTD: 2 — 3 — 1 — 4
Bomnpocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKITY (PU3UUECKUMH SIBJICHUSMH U IPUOOPAMH, UCTIOIB3YEMBbIMU TSl UX U3yIEHUS:
du3ndecKoe sIBICHUE TIpubop

a) DnekrpuuectBo 1) AMmepmerp

b) Marsetusm 2) Kommnac

¢) Onrtuyeckue 3PPeKTo 3) CnexTtpometp
d) PannoaktiBHOCTE 4) I'eirepoBCKHI CUETUHK
IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXTy (PH3NIECKIMI BeNMMYNHAMH 1 UX IUHAIIAMHI H3MEepeHNs B MeXIyHapOoIHOH CHCTEMe eTMHNI]
(CH):

duznveckasi BEIHYHHA Ennnanna usmepeHus
a) Cuma 1) Hetoton

b) Pabora 2) Ixoyms

¢) MomHoCTh 3) Barr

d) Dueprus 4) JIxoynb

IIpaBuIbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

MeTtoauka oneHKH 1abopaTOPHBIX paboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIlUTUTh BCE J1a0OpaTOPHBIC PabOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3aLIMIIICHHON P YCIIOBUH YAOBICTBOPUTEIIBLHBIX OTBETOB Ha HE MeHee 85% BCEX KOHTPOJIBHBIX
BOIIPOCOB, TIPUBENICHHBIX B KOHIIE KaXKI0W pabOTHI B TaOOPATOPHOM MPAKTUKyME, & TAK)KE BBHITIOTHEHUS TECTOBBIX 33/IaHUH IO TEME
paboThI HAa YCMOTpEHHUE TPEToAaBaTeNei.




MeToauka 3adera Mo AUCIUIIINHE
3ayer mo JUCIHUIITIMHE BBICTABJIACTCS 110 pE3yIbTaTaM CHUCTEMATHYECKOU paGOTLI CTYACHTa B TCUCHUC CEMECTpaA.

MeTtoauka OLIEHKHU 3K3aMEHa 110 AUCLUIIINHE

TeopeTuudeckas 9acTh 3K3aMeHa M0 JUCHUIIINHE MPeACTaBIsIeT coO00i KOMITJIEKC BOIPOCOB Ha YCBOGHHE IPOIEHHOT0 MaTepHuania -
TEPMHHBI, ONPEIEIICHNUS, 3aKOHBI.

B pamkax TeopeTHdeckoi 4acTH 00yqaromuics, U KaXXI0ro 3a1aHus, (POPMyIHPYeT MIPaBIIIBHBIE C €r0 TOYKH 3PEHHS OTBETHI.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIE OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3amgaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEJCTaBIISIET 3a1a4ll, HAlIPAaBJICHHbIE Ha BBIIBICHHE BO3MOXKHOCTU MPAKTHUECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETUYECKON U MPAaKTUYECKOH yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMH HHXKE TPEOOBAHUAMH.

5 (oTIM4HO) >85 Bce 3amanus BHINONHEHB B COOTBETCTBUH € TPEOOBAHUSAMH, B MOJHOM 00beMe U 0e3 ommOoK.

4 (xopormo) 75+84 Bce 3a1aHus BBINONHEHBI B COOTBETCTBUH C TPEOOBAHUAMHU, B 00BEME JAOCTATOYHOM JJIsi OOIIEro
(hYyHKITMOHUPOBAHUS CHCTEMBI HJIH BBITTOJTHEHO JIBA 3a/IaHHsI B COOTBETCTBUU C TPEOOBAaHHUSIMH, B TIOJHOM 00BbeMe U 0e3 ONIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee ABYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTATOYHOM JJIs1 O01IEero (PyHKIMOHUPOBAHUS CHCTEMBI

2 (HeYIOBJIECTBOPUTEIIHHO) <50 BeimosHeHO MeHee BYX 3aJaHHil B COOTBETCTBHHU C TPEOOBaHUSAMH, B 00BEMe

JIOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI
HTorosslii 6ami 3a 3x3aMeH BBICTABIIACTCSA 110 OIIEHKE XyAlIel yacTH. B CIIOPHBIX Cilydasx MpernoaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIIOIINE BOIIPOCHI M 1aBATh AONOJIHUTEIIbHBIC IPAKTUUCCKUE 3a/[aHUS.

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

7.1 Pexomenayemasi 1utepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yued. mocobue At HHKEHEp.-TEXH. CIIell. By30B Mocksa: Axkagemusi, 2010
HBanoBHa
JI1.2 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM MO (H3HKE Hoocubupck: CI'YBT,
HBanoBuH, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.3 | Bukynos C. B., dusuka: cCOOPHUK 331a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.
JI1.4 |C.B. Bukynos, B.1. ®dusnka: yueb. mocobue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpeiakuza, A.C.
SIpocnasuesa
JI1.5 |Huxurenko AHatomuii |JlaGopaTOpHBIH IPAKTUKYM IIO MOJNEKYISIPHON (pU3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueBuny, SIkoBneB 2019
Buagumup
Huxomaesuu,

Curnmos Biagucinas
MBanoBuy, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HuxomaeBua

JI1.6 |Hwuxurenko AHatomuii |JlabGopaTopHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hosocubupck: CI'YBT,
I'eopruesuu, SkoBies 2019
Buagumup
Huxomaesuy,

CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxann HukonaeBud




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.7 | Hukutenko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukomaeBua

JlabopaTopHBIil MPAKTUKYM IO MEXaHUKE

HoBocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue W3znarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunweBuu,
CuHrokoB Muxauni

IlerpoBnu

JlabopaTOpHBIi MPaKTHKYM 1O (pr3nKe. DNEeKTPHIECTBO, MaTHETH3M

HoBocubupck: HTABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

O6opynoBaHue

JlaGoparopust ontuku U QUNKH
aToMa - ydeOHasl ayauTOpHs s

AynutopHas pnocka; Komruiekt ydeOHoit Mebenu; JlabopatopHsie ycraHOBKH: OmpejencHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHue MmoKa3aTels IPeOMIICHHS KUIKOCTEeH ¢

IIPOBEIECHUS 7mabOopaTOpHBIX | ToMoOIIBI0  pedpakromerpa A66Ge; OmnpeneneHue [UIMHBI BOJMHBI Jlazepa IIPH  MOMOIIH

3aHATHI qudpaknuoHHON pemeTky; OnpeneneHue KOHIEHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmpeneneHne TemmepaTtypsl packanéHHoro Tena; Mccnenosanue
JIMHEIYaToro CrieKTpa BOJOPO/IA M ONPEIeIICHHs IIOCTOSHHOI Prunbepra

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., nogkmiodeHHBIX K cetH "HHTepHeT" w

CaMOCTOSITENTbHON paboThl | oOecneunBaOIIMX ~ AOCTYIl B OJIEKTPOHHYI0  MH(OPMAIlMOHHO-00pa3oBaTEeNbHYIO  Cpemy

00y4aroLuxcs YHuBepcuTeTa.

VYaeOHast ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHOM Mebenn; MynpTumenuitHoe o00pymoBaHHE: HPOEKTOP

IIPOBEIECHUS 3aHATHH | (CTallOHAPHBIN), 3KpaH (cTanuoHapHbI), [TK (mepeHoCHOI)

JIEKIIMOHHOTO THIA

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi medenu

MPOBEICHUS MPaKTHIECKUX

3aHATHH




