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Dopma o0yaeHHs O4YHasA
OOmas TpyJ0eMKOCThb 53ET
YacoB o yaeOHOMY ITaHy 180 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 9K3aMeH 1
ayJIUTOPHBIE 3AHATHS 56
caMmocTosTeNbHast pabora 82
4acoB Ha KOHTPOJIb 36

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 5/6
Bun 3ansaruit vir | PO | VIO PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
Wnas KoHTaKTHas 6 6 6 6
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHast pabota |62 |62 (62 (62
Cam. pabora 82 (82 |82 |82
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 180 (180 | 180 | 180
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnku aBnsercs oOmeHaydHOH TUCIIMIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0
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TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.2

JuCHMIUINHBI ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0IUMO KaK
npeiIecTBYIOIIee:

221

IIpakTHKa MO MOIYYCHUIO IEPBUYHBIX IPO(PECCHOHANBHBIX YMEHUIT U HABBIKOB (B TOM YHCIIE IEPBUYHBIX YMEHUI U
HaBBIKOB Hay4YHO-HCCIIE0BATENbCKON AEATEIBHOCTH)

222

Xumus

223

DKoJIOTUs

224

dunocodus

225

WHdopmannoHHbIE TEXHOIOTHH

226

HPCZ[I[I/IHHOMHaSI IMpaKTUKa

3. KOMIETEHIIUA OBYYAIOHMETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, KpI/lTl/I‘leCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0 s
peuIeHUus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT IOUCK, cOOp U 00paboTKy HH(MDOPMAITHH JIJISI PEIICHHS TTOCTaBICH-HBIX 33724

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

VK-1.3: IIpumeHsieT CHCTEMHBIH MOIXO0 TSI Pe-IIeHHUs MOCTABICHHBIX 33134

OIIK-3: CniocoGeH UCcIo0/1b30BaTh OCHOBHBIC 3AKOHBI €CTECTBCHHOHAYYHbBIX JMCUHMILINH B IPOd)ecCHOHAILHOMI
AesITeJIbHOCTH

OIIK-3.1: Brnaneer 0CHOBHBIMU 3aKOHAa-MH C€CTCCTBCHHOHAYYHBIX TUCHUIUINH, CBA3aHHBIMU C HpO(l)CCCPIOHaJ'IBHOfI JACA-TCIbHOCTBIO

OIIK-3.2: YMeeT IpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIE B IPO(eCCHOHATBHON
JeSTEIbHOCTU

OIIK-3.3: Mcnomnb3yeT B npodeccuo-HaabHON NesTeIbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCLUTUIAH

B pe3yabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3nats:
3.1.1| - ¢u3nveckre OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIC ITOHATHS, 3aKOHBI U MOJICITH MEXaHHUKH, IEKTPUYECTBA U MarHETH3Ma, KoJicOaHUIT U BOJTH, KBAHTOBOW
(GU3UKH, MOJIEKYIISIPHOH (GM3UKH M TEPMOIMHAMUKH, ONITHKH, AaTOMHOM U SICPHOH (I3UKH;
3.1.3 |- METOABI TEOPETUIECKOTO U IKCIICPUMEHTAIHHOTO UCCIICIOBAHUS B (PU3HKE.
3.2 | Ymerh:
3.2.1 | ucmoap30BaTh (PU3NYECKIE 3aKOHBI IIPH aHAIN3E H PEIICHUH MPo0IIeM MpoQecCHOHANBHOHN NeITeIbHOCTH
3.3 | Baagers:
3.3.1 | MmeToamMu IpoBeeHNS (PU3NIECKUX U3MEPEHHUH, METOAaMH KOPPEKTHOH OIEHKHU ITOTPEIIHOCTEH NIPH IIPOBEICHUN

(hU3NUECKOr0 SKCIIEPUMEHTA.




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kypc AToT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka /JIex/ 1 2 JI1.1 J11.4 0
Cp Kunematuka nocTynaTenbsHOrO M BpallaTeabHOTO JBIKEHHS 1 JI1.4 0
MaTepUalTbHON TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPECHUHN (HU3NISCKUX 1 2 JI1.4 J11.6 0
BenmuuH. OmpeseneHne MIOTHOCTH Tell MPaBIIBHOHN (popMel.  /JIab/
Jlex Hunamuka /Jlex/ 1 2 JI1.1J11.4 0
JIa6 Onpenenenne YCKOPEHUs CHITBI TSHKECTH 110 crioco0y beccenst. 1 2 JI1.4 JI1.6 0
OmnpeneneHue MOMEHTA HHEPIIUU MAaXOBOT'O KOJIeCa INHAMUYCCKUM
METOJIOM. M3yueHre OCHOBHOTO 3aKOHA JMHAMUKH BpaIlaTeIbHOTO
JIBIDKEHISI ¢ TTOMONIbIo MasiTHrka O6epOexka. /J1ab/
Cp JuHamuKa nocTynaTesbHOro IBHKeHHs TeJ. OCHOBHBIE TEOPEMBI 1 1 6 JI1.4 0
3aKOHBL. J[MHaMKKa BpaIaTeIbHOTO JBHXKCHUSI TBepaoro tena. Paborta u
sHeprus B mexanuke. /Cp/
Jlex Mexanndeckue KoneOaHus 1 BOJTHbI /JIek/ 1 2 JI1.1 J11.4 0
Cp T'apmonunueckue konebanus. 3aTyxaromnie koyeoanus. CoxeHue 1 JI1.4 J11.6 0
konebanuii /Cp/
Paznen | Pa3zpest 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonexynsapHO-KHHeTHIecKas Teopust /JIex/ 1 2 JI1.1J11.4 0
Cp MonexynspHo-KUHeTHYecKast Teopust OCHOBHOE ypaBHEHUE 1 8 JI1.4 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPHUU HICATLHOTO Ta3a. DIIEMEHTHI
cratucTuku MakcBesuta u bonbimana. /Cp/
Jlex OCHOBBI TEpMOJMHAMHKH /JIeK/ 1 2 JI1.1J11.4 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KOO PHIIHEHTA 1 2 JI1.4 JI1.5 0
ITyaccona mo ($ha3oBbIM cooTHOMIEHUSAM. OTpe/ieicHHe OTHONICHUS
VIENBHBIX TEIUIOEMKOCTEH BO3/IyXa, H3MEPEHHBIX MIPU TIOCTOSTHHOM
JaBJICHUU U IOCTOSIHHOM 00BbeMe Metonom Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOAMHAMUKHI. AHAIU3 MIEPBOrO M BTOPOTO Hayas 1 8 1.4 0
TepMoauHaMuKH. TeruioBble ManiuHbl /Cp/
HKP KonTpomnsHas padora 1 /UKP/ 1 2 JI1.4 0
Paznen | Pa3zgen 3. DiekTpoMarHeTusm
Jlex Dnektpocraruka /Jlex/ 1 2 JI1.1J11.4 0
JIab HccnenoBanue 31eKTpOCTaTUUYECKOTO 1outst. OnpeneneHne eMKOCTH 1 2 JI1.4J12.1 0
KOHJICHCATOPOB METOZIOM OAJITMCTUYECKOTO TambBaHoMeTpa /J1ad/
Cp OnektpocraTuueckoe nosie. HanpsokenHocTs 1 norenman. [puanun 1 6 JI1.4 0
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacyera
ANEKTPUUYECKHUX MOJIEH. DIEKTPOEMKOCTh YETUHEHHOTO MIPOBOAHUKA U
IJIOCKOTO KOHJIEHCAaTOopa. DHEPT sl AJIeKTpocTaTuaeckoro mos /Cp/
Jlex OnexrponuHamuka /JIex/ 1 2 J1.1J11.4 0
JIa6 M3mepenune cOpOTUBIICHUS U OTIPEIETICHHIE YEIBHOTO COMPOTHUBICHUS 1 2 JI1.4J12.1 0
npoBoxHuKa. /J1ab/
Cp Onexrpoauaamuka. [locrostaubnii Tok. 3akoHbl OMa. K.IT.J[. nctounnka 1 6 JI1.4 0
noctostnaoro Toka /Cp/
Jlex MarnutocTatuka. MarHuTHas HHIyKIus /JIex/ 1 4 JI1.1J11.4 0
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 1 6 JI1.4 0
Jlanutaca u monHoro Toka. Cuna Jlopenna. /[Bukenue 3apskKeHHbBIX
4acTuI] B MarHuTHOM tofie /Cp/
JIab OmnpeneneHue roOpU30HTATBHON COCTaBISAIONIEH HAIPSKEHHOCTH 1 2 1.4 0
MarHuTHoro mouist 3emiun. /J1a6/
Cp MarnutHas uaaykuus. Teopus Makcgena. SIBjieHHe 2JIeKTpOMarHUTHON 1 6 JI1.4 0
nHaykiud. CaMOMHIYKIHS. HIYKTUBHOCTD. DKCTPATOKH 3aMbIKAHUS
Ppa3MbIKaHUS eKTpUUeckoil renu. KoxeGaTenpHbIH KOHTYP.
OnexkrpoMaruutHeie konedanus /Cp/
HKP Konrtponbhas padota 2 /UKP/ 1 2 J1.4 0
Pasnen | Pasmen 4. Onruka
Jlex ®dusnueckas ontuka /Jlex/ 1 4 JI1.1J11.4 0




Cp OCHOBHBIE 3aKOHBI FeOMeTpHuecKoil ontuku. MuTepdepenus u 1 6 1.4
mudpaxius cBeta. [Tomsipusanus ceeta /Cp/

JIa6 Onpenenenue riraBHOro (OKyCHOTO paccTosHUS JTUH3. OnpeencHue 1 8 JI1.2 J11.4
TToKa3aTeJIel IIPETIOMIICHHS JKUIKOCTEH C TOMOIIBIO pedpakToMeTpa
A66e. OmnpeneneHne ATUHBI BOJIHBI M3Iy4eHHUS Ja3epa Ipy MOMOIIN
TU(PaKIMOHHON perieTku. /J1ab/

Jlex KsanroBas onrtuxa /JIex/ 1 2 J1.1J11.4
Cp KBanTOBas onTHka 3aKOHBI TEIIOBOTO M3NydeHus u Goroaddexra /Cp/ 1 6 JI1.4
JIa6 OmnpeneneHue TeMnepaTypbl pacKaleHHOIo Teja ONTUYECKUM 1 4 JI1.2 J11.4

merogoM. /J1a6/

Pazpen |Paspen S. Atomuast u sinepHas pusuka

Jlex Crpoenue aroma /JIek/ 1 2 JI1.1J11.4

Cp Crpoenue atoma KBaHTOBas Mprpo/ia CBETa U BOJIHOBBIE CBOMCTBA 1 6 JI1.4
qactur /Cp/

JIab I'panynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUS ATOMOB PTYTH. 1 4 JI1.4 JI1.5

HccnenoBanue CieKTPOB UCITYCKAHUS BOIOPOA U ONpPEEIICHUE
noctostnHoi Punoepra /J1a6/

Jlex Snepuas ¢pusuka /Jex/ 1 2 JI1.1 J11.4
Cp SnepHas ¢pusuka 3aKOH PaIHOAKTHBHOTO pacnajaa. SaepHbie 1 6 JI1.4 JI1.5
peaxmym /Cp/
HKP KonTpomnsHas padora 3 /UKP/ 1 2 JI1.1 JI1.3
1.4

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasnen 1. OcHOBBI MEXaHHKHA

Tema 1.1. Kunematuka

OnemeHTh! KUHEMaTHKU. Mozenu B Mmexanuke. Cucrema otcuera. [loctynaTenbHoe IBIO)KEHUE TBEPAOro Tena. TpaekTopus, JUIMHA
MyTH, BeKTOp nepeMenieHns. CKOpoCTh ¥ yCKOPEHUE TOUKH KaK IPOU3BOIHBIC Payca-BeKTopa 1o BpeMeHu. HopmambsHOE U
TaHTeHIHaldbHOe ycKopeHus. Knaccuduxanus BUIOB ABUKEHHUS.

Tema 1.2. lunamuka

Tpu 3akona nunamuxu Herotona. IToHATHS Maccsl ¥ cuiibl. BUsibl CUl B MEXaHUKE: TPEHUS, YIIPYTOCTHU U TAroTeHus. mmyisc Tena.
Wmmynsc cunbl. BHenIHue U BHYTpeHHHE CUIIBL. 3aKOH COXpaHEHHS HMITYIIbCa MEXaHU4IeCKoH cuctemsl. LIeHTp Macc (LeHTp
UHEPLUH) MEXaHNYECKON CUCTEMBI U 3aKOH €r0 JBHKEHUS.

PaboTa mocTosTHHOM 1 IepeMeHHOH CHITbl. BripakeHne paboTHI CHITBI Yepe3 KpUBOJIMHEHHBIH HHTErpaj. MOIIHOCT. DHEePrius Kak
YHHUBEpCAIbHAS Mepa Pa3INIHBIX GOPM IBIDKCHUS U B3aUMOJeHCTBIS. KiHeTHdaeckas sHeprust MeXaHHIeCKOH CHCTEMBL. 3aKOH
COXPaHEHUS] MEXaHUUECKOI SHEPIHHU U €T0 CBSI3b C OMHOPOAHOCTHIO BpEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYNPYTHX Tel.
MoOMEHT HHEpLUH TBEPAOTO TeNa OTHOCUTENBHO ocH. IIpuMepsl ero Berancienus. Teopema IIteitnepa. MomeHT cuitbl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPaIlaTEIbHOIO IBUXKEHUS TBEPJOrO TeJa OTHOCUTENBHO HEMOABUKHOM OCH. 3aKOH COXpaHEHUS MOMEHTA
UMITYJbCA U €T0 CBA3b C U30TPOITHOCTHIO MIPOCTPAHCTBA.

3aKkoH BceMHUpHOTro TsAroreHus. [loTeHanbpHas SHeprus MaTepUaabHON TOUKU BO BHELITHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CUJION,
JIeHCcTBYIOIIEN HA MAaTEPUATIbHYIO TOUKY. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPIUH U €TI0 CBSI3b C OHOPOAHOCTBIO BPEMEHH.
JlaBneHne B )KUAKOCTH U ra3ze. EquHuIb! m3mMepenus napieHus. 3akonsl [lackans n Apxumena. TedeHne uaeanbHON KUAKOCTH.
‘YpaBHEHME HEpa3pbIBHOCTU. YpaBHeHUE bepHyuu u ciencTsus U3 Hero. TedeHue Bsa3koi xunkoctu. @opmynsl Hetorona u
Croxkca. Koa(hunueHT BSI3KOCTH U METOMBI €TO OTPEACIICHNUSL.

Tema 1.3. Mexaandeckue KoJIeOaHNS U BOJIHBI

T'apmonuueckue konebanus U UX XapakrepucTuku. JnuddepeHnuaibHoe ypaBHEHHE TapMOHUUECKUX KoaeOanuid. [IpyKuHHbIH,
(u3MUeCcKHil 1 MaTeMaTHYECKUIl MassTHUKH. DHEPris TapMOHUUECKUX Koiebanuit. ClioxkeHne rapMOHMYECKHX KoJieOaHUH 0THOTO
HanpaBJIeHHs] U OJJMHAKOBOM 4acTOThl. buenue.

CroxeHns B3aMMHO NEPHIEHANKYIIPHBIX KoneOanuil. durypsr JInuccaxy. 3aTyxaronye 1 BHIHYXACHHbIE KoaeOanus. PesonaHc.
Bonnossle nponeccbl. Mexanu3M 00pa3oBaHusl MEXaHUUECKUX BOJIH B YIIpyroii cpeze. IIpononbHble U monepedHblie BOIHBL.
VYpaBHEHHE ITIOCKO# Oerymiei BOHBL. [IJTiHA BOJHBI H BOJHOBOE YHCIIO.

Pa3nen 2. OCHOBBI MONEKYISIPHOH (HU3HKH

Tema 2.1. MonekynspHO-KMHETUYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX I'a30B. YpaBHeHUe Knaneiipona-Menaeneesa. OcHoBHoe ypaBHeHHEe MKT nieanbHbIX ra3oB.
Cpensss KHHETHIECKasi SHEPrust MOJIEKyI. MoIeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIIOTHON TeMIIepaTypsl.

OneMeHTHI cTaTucTU4ecKoi (pu3uku. 3akoH MakcBesa [/ pacipeieeHHs: MOJIEKYI HJIealbHOTO ra3a o CKOPOCTSIM.
bapomerpuueckast ¢popmyna. 3akon bonmbimana a1 pacnpeiesieHHs YacTHI] BO BHEITHEM NOTEHIUAIbHOM Hoiie. CpeHee 4ncio
CTOJIKHOBEHHI W CpeHSS [UTMHA CBOOOTHOTO Tpobera MOJIeKyIl.

OmnsitHOe 060ocHOBaHKMe MKT. [lucdy3us, TemnonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHsl Puxa, @ypre u HeroToHa.

Tema 2.2. TepMmoanHaMuKa

Baytpennsist sHeprus. Yucno creneHei cBOOOIBI MOJIEKYI. 3aKOH PaBHOMEPHOTO PACTIPEICIICHHUS SHEPTHH 1O CTETICHSIM CBOOOIBI.
IepBoe Hauano TepmoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBI. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIIOEMKOCTH UICAIbHOTO Ta3a OT BUja npoliecca. [IpruMeHeHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omnporneccaM. AnuadaTHbI mporiecc. YpaBHenue [Tyaccona.




Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMmble mpouecchl. Llukia KapHo u ero k.ILA. 1 uaeanbHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONHH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIIATIBHAS YHEPTHS MEXMOJICKYIIIPHOTO B3anMoaeHcTBI. DPQeKkTHBHBIN TraMeTp MoJeKyl. YpaBHeHne BaH-nep-
Baansca. ®a3ossre nepexons! 1 u 2 poxa. Kpuruueckoe coctostane. Tpoitras Touka. OCOOEHHOCTH TBEPIOTO U XKUAKOTO COCTOSHUIL
BemecTBa. [loBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanmuispHele sIBICHUS.

Paznien 3. DnekrpomarHeTusm

Tema 3.1. DnexTpocTaTHKa

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSOKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunun
JIEKTpUYECKUX Noje. IIpumep pacueTa HanpsHKEHHOCTH 0SS, CO3/1aBaeMOM cucTeMOi 3apsinoB. IIoTok BekTopa HalPSXKEHHOCTU
anektpuueckoro nomst. Teopema Octporpaackoro-Iaycca

PaboTa cuit a5eKTpuuecKoro moJs 1o nepeMelieHuro 3apsaa. Liupkynanus BeKTopa HanpsbkeHHOCTH. [loTeHIanbHbIi XapakTep
3NEKTPOCTATUYECKOr0 Nous. [ToTeHnnan snekTpuiecKoro nojis. DKBUIOTEHIUAIbHbIE TOBEPXHOCTH. CBsI3b MOTEHIMANA C
HaNpsDKEHHOCTBIO MOJIA. DJIEKTPUYECKOE N0JIE B JUAIEKTpUKaX. THIBI MU3IeKTpUKOB. Buapl nonspuszanuu. Bekrop nongpusanuu.
IIpoBOAHUKH B 31EKTPOCTATHUECKOM IoJe. DIEKTPOEMKOCTh poBoaHUKA. KoHneHcaTops! 1 ux Buabl. Dopmyma miIockoro
KoHJeHcaTtopa. CrocoObl coeTMHEeHHs KOHAEHCATOPOB B 0aTapeto. DHeprus 31eKTpocTaTnieckoro nojst. O6bEMHas MIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekrpoauHaMuKa

ITocTostHHBII dNIeKTpUYecKuil TOK. Buibl HocuTenei 3apsiia B pa3nuyHbix cpegax. Cuina Toka. Bextop miotHoctu Toka. 9J1C
UCTOYHMKA TOKa. 3akoH OMa IS ydacTKa U noaHoi nenu. ConpoTuBIeHHE U TPOBOJUMOCTb TPOBOJHUKOB, UX TEMIIEpATypHas
3aBUCUMOCTb. PacueT conpoTuBiIeHUH P pa3InYHbIX BUAAX COCAUHEHHUMH.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. Ilpasuna Kupxroda u npuMeHeHne UX K pacueTry
Ppa3BETBIEHHBIX LIENEH.

Tema 3.3 MaruurocraTika

MarnutHoe none. Uuaykuus MarHuTHOro nojst. Cunossle IMHUYM MarHUTHOTO OJISL, €0 BUXPEBOU XapakTep. 3akoH AMnepa JUis
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MaraHuTHoOM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO M KPYTOBOTO TOKOB).

Cutbl B3aNMOEHCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMriepa. J[BIDKeHUE 3apsHKEHHBIX YaCcTHIl B MarHUTHOM mojne. Cumna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. ITotok Bekropa B uepes cosnenounn.

Tema 3.4. Marnutnas uaaykuus. Teopust Makcsenna

Pabota mmo nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MArHUTHOM IoJie. DJIEKTPOMAarHuTHas HHAYKIHA. 3akoH Papajes u
€ro BBIBO/J] U3 3aKOHA coxpaHeHus sHeprud. IIpasuino Jlenna. SBnenne camonnaykuuu. MHaykTHBHOCTB KOHTYpa. D/1C
caMOMHAYKINH. B3anmuas maayknnsa. MaranTHoe 1osie B BemecTBe. THITBI MarHETHKOB (IHa-, Tapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaraumueHHOCTh. MaruuTHast MpoOHULIAEMOCTh BeriecTBa. OCHOBBI Teopuu Makcsemta. Tok cMmeneHust.
VYpasHenust MakcBeiuia B unTerpansioil gopme.Ilonsrue o nepemenHoM Toke. OMHUYEcKoe, peakTHBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJHOE COTPOTHBICHHS IIETTH TepEeMEHHOT0 ToKa. 3akoH OMa JUIsl IenH IepeMEeHHOT0 ToKa. MOITHOCTB,
BbLJIEIIsI€Mas] B LIENU IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIE KosebaHus. ['apMoHMYecKHe, 3aTyXarole U BeIHYKIeHHbIe Konebanus. [lonaTie o pe3oHaHce.
OneKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa. Illkana 37eKTpOMarHUTHBIX BOJH.

Pa3nmen 4. Ontuka

Tema 4.1. ®usnueckas onTHKA

OCHOBHBIE 3aKOHBI T€OMETPHYECKOM ONTHKH. AOCOIOTHBIN M OTHOCHTEIIBHBIN IT0Ka3aTeN! MpeoMiIeHuU. VX (pu3maecknii CMBIC.
SIBneHNe MOTHOTO BHYTpeHHETo oTpaxeHns. CreroBoasl. Cheprueckue 3epkana. opmyna 3epkana. [loctpoerne n300pakeHUi.
Tounkue nuna3bl. opmyna nuH3bL. [TocTpoeHue n300pa>keHUH.

BonHoBas 3neKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. BpeMs u anvHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Merons! HabmoneHns naTepdepeHnnn ceera. Pacuyer
unTepepennun B onbite FOHra. MHTepdepeHnns cBeTa B TOHKUX IUIEHKaX. [1010Ck paBHOW TONIIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne nHTepdepeHnny B HayKe U TEXHUKE.

Judpaxius ceta. [punimmn Nolirenca-®Openens. Metox 300 @penens. Judpakuus Operens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakus Ha mpocTpaHcTBeHHOH penrerke. @opmyna Bynbega-Bparra. Pertrenorpadudeckoe uccinenoBaHne CTpyKTyphI
kpuctaimioB. [TonsTue o ronorpaduu.

IMonapusanus ceera. EcTecTBeHHBIH U MOIspU30BaHHBIN cBeT. 3akoH Mamtoca. [lonsipusanust cBeTa Npy OTPakKeHUU U
MPEIOMIIEHUH Ha TPaHUIIe ABYX ITUAJIEKTPUKOB. 3akoH bproctepa. [IBoitHoe mydenpenomienue. [Ipusma Huxons. [lonsipounst u
HOJAPHU3AIOHHBIE IPU3MBIL.

HckyccrBeHHas onTrueckas anuzorporusa. Dpdekrsl Keppa n @apazes. OnTuueckn akTHBHbIE BelecTsa. Jlucrepens cera.
DNeMEeHTHI 3JICKTPOHHON Teopuu nucriepcuu cBera. [lornomenue (abcopOius) ceeta. 3akon byrepa.

Tema 4.2. KBanrtoBas ontuka

TenoBoe U3IydeHHE U €ro XapakTepucTUKU. AOCOIIOTHO yepHoe Teno. 3akoH Kupxroga. 3akon Ctedana - bonpimana.
Pacnipenenenne sHEpruy B CIIeKTpe aOCOIIOTHO YEPHOTo Teila. 3akoH cMmerieHns Buna. ®opmyna Penes-/xuHca.

SIenenue dpororddexra. Buemnmit pororddext u ero 3akonsl. PoTOHEL. YpaBHeHHe DWHINTEHHA A1 BHENMTHET0 (hoTodddeKTa.
Macca u umnynsc ¢otoHa. JaBnenue cBera. OnbiTel Jlebenena. Jlazeps!, mpuHINN JeWCTBUS, YCTPOIICTBO U NPUMEHEHHUE.

Paznen 5. ATomHas 1 sinepHas Gu3uKa
Tema 5.1. CtpoeHue aroma
Monenu aromoB Tomricona n Pesepdopna. DMnuprueckne 3akOHOMEPHOCTH B CHEKTPaX UCITYCKAHUS U MIOTJIONICHHS aTOMOB.




Dopmyna Punbepra. JIuneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CIIEKTPANbHBIX THHUIH.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JyallM3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeompeneneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJIHOBOTO JTyali3Ma CBOICTB MaTepuu. BormHoBas GyHKIuS 1
ee craTucTuuecKuil cMeici. YpasHeHue IlIpénunrepa s cTaMOHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOa U BOIOPOIOINIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOM MEXaHMKE.
KsanToBslie unicna. Criue snektpoHa. CinHOBoe kBaHTOBOE unciao. [Tpunnun INaynu. Pacnipenenenue 31eKTPOHOB 1O COCTOSTHUSIM.
Tema 5.2. SInepHas puznka

Pertrenosckue criekTpsl. 3akoH I'. Moznu. [Tornomienue, CIOHTAHHOE U BRIHYXICHHOE H3nydeHue. [lorsTue 06 onTHuecKux
KBaHTOBBIX I'eHepaTopax (11aszepax). Pazmep, cocTas u 3aps/ aToMHOTO siipa. MaccoBoe u 3apsipoBoe umcina. Jedext maccol u
SHEprus CBsI3M A1pa.BzaumoselicTBiie HyKIOHOB M ITOHATHUE O CBOMCTBAX U NPUPOAE AAECPHBIX cuil. Moaenu sapa. PannoaktusHoe
U3IIy9IeHHEe U ero BUABL 3aKOH PaJHOaKTUBHOTO Paclana. 3aKOHOMEPHOCTH U MPOMCXOXKACHHE anb(da, OeTa - 1 raMMa-u3IydeHus
aToMHBIX siziep.JToHATHE O SIepHBIX peaKIUsIX U UX OCHOBHBIX TUMAX. MICKyCCTBEHHAs pPaMOAKTUBHOCTb. JleeHne TAXKeNbIX sSaep.
Llennas peakuns nenenus. [lousTue o sipepHoi sHepreTrke. Peakims cuHTe3a aTOMHBIX siaep. [Ipobnema ynpasisieMbIx
TEPMOSIIEPHBIX Peakuil. DIeMeHTapHbIe YacTHIIBL. X kmaccudukarus.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BeImonHeHre U 3a1uTa 1ab0paTopHbIX paboT
BeImoHeHe caMOCTOSTENBHBIX paboT

3auer

DK3aMeH

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUS

VK-1: Cnoco0GeH ocymecTBIsITh HOUCK, KpUTHYECKH aHATTN3 U CUHTE3 HHPOPMAaLUK, TPUMEHATh CUCTEMHBIA MOIX0 IS
pelIeHus MOCTaBICHHBIX 3334

1 cemectp

Bonpoc Nel

ITouemy ckopocTh NaJeHHs TeJl B BAKyyMe HE 3aBHCHUT OT MX Macchl? ONHUIINTE, KaKue CHIIbI ASHCTBYIOT Ha TEJIO, KOT/1a OHO I1aj1aeT,
¥ KaK 3TH CHJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBet: CKOPOCTH MaJICHUS TEJI B BaKyyMe HE 3aBHCHUT OT UX MacChl OJ1aroapst 3akoHy BceMHpHOTo TaroTeHust Herorona. CoracHo
9TOMY 3aKOHY, CHJIA TSDKECTH JISHCTBYET Ha BCE Tella OJMHAKOBO, IPOIIOPLMOHANEHO nX Macce. OHaKo, IIOCKOJIBbKY Macca TaKkxkKe
olpeiesieT UHEPTHOCTD Tela (CONPOTUBICHHE H3MEHEHHIO CKOPOCTH), YCKOPEHUE, KOTOPOE HCIIBITHIBACT TEJI0, OKA3bIBACTCS
TIOCTOSTHHBIM M HE 3aBHCSIIUM OT Macchl. OCHOBHBIE CHIIBI, ISUCTBYIOIINE Ha MaJafoIee TeI0, — 3TO CHJIA TSHKECTH U
COIPOTHUBIICHUE CPEAbI (B ClIydae OTCYTCTBHSA CpPeJIbl, KaK B BakyyMme). B BakyyMe cOmpoTUBIICHHE OTCYTCTBYET, U €AHHCTBEHHBIM
(hakTOpPOM OCTaeTCs TPaBUTALMS, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.

Bonpoc Ne2

OOBsicHHUTE, TOYEMY BO3yX B KOMHATe UMEET MIOCTOSHHYIO TEMIIEpaTypy, XOTs TeMIlepaTypa CTeH KOMHATBI MOXKET MEHAThCS. UTo
MPOUCXOAUT C SHEPTUEH MONEKYN BO3ayXa?

Ortset: TemnepaTypa Bo3/lyxa B KOMHATE IO I€P>KUBACTCSI TOCTOSHHOM O1arozapsi MpoIieccy TEIIoNepeiadl MEX Iy BO3TyXOM U
creHamu. Korga cTeHbl HarpeBaroTCs MIIM OXJIAXKIal0TCs, OHU [IEPEJA0T TEILIO BO3AYXY, KOTOPBIA, B CBOIO OYEPEb, PACIPEACTIACT
9Ty PHEPTHIO Cpeu CBOUX Mojekyn. OlHaKo U3-3a 60MBIIOro 00beMa BO3yXa U €ro ClIoCOOHOCTH MepPeMENTNBAThCS, U3MEHEHHUs
TeMIIEpaTypbl CTEH HE IPUBOJAT K 3HAUUTEIbHBIM U3MEHEHUSIM TEMIIEPATyphl BO3yXa B LIEJIOM. DHEPIUs MOJIEKYJ BO3yXa
nepepacipeaenseTcs TakuM 00pa3oM, 9T0 CPEAHAA KHHETHIECKast SHEPTH MOJIEKYI (KOTopasi OolpeersieT TEMIIEpaTypy) OCTaeTcs
[IPaKTUYE€CKU HEU3MEHHOM.

Bomnpoc Ne3

Kakoii 3akoH onmuchIBaeT B3aUMOACHCTBHE ABYX TeJl, HAXOJSAIINXCS MO/ AEHCTBUEM CHIIBI TSDKECTU?
a) 3akoH Apxumena

b) 3akon Oma

c) 3akoH 'yka

d) 3akoH BCeMHPHOTO TATOTECHUS

ITpaBunbHbI 0TBET: d) 3aKOH BCEMUPHOTO TSATOTECHHS

Bompoc Ne4

Kakoe ycTpoicTBO HCTIONB3YETCS A1 U3MEPEHHUS CUIIbI TOKA B DJIEKTPUUYECKON 1eru?
a) AMnepmeTp

b) BoasTmeTp

c¢) Ommetp

d) I'anpBaHOMETP

[TpaBuBHEIH OTBET: a) AMIIEpMETP

Bompoc Ne5




Kakue u3 nepeuncieHHbIX (pakTOPOB BIMSIOT Ha COCTOSIHUE BEIIECTBA (Ta3000pa3Hoe, )KUAKOE, TBEpA0e)?
a) Temmieparypa

b) daBnenne

¢) O0vem

d) Monspnas macca

¢) Cuita MpUTSDKCHUS] MEXKIY MOJICKYITaMH

f) Xummaeckuit cocras

IIpaBusIbHBIE OTBETHL: @, b, €

Bonpoc Ne6

Kaxue mpuOopbl HCHOJIB3YIOTCS JUTSl M3MEPEHHS SIEKTPUIECKUX BEIUYHH?
a) AMnepmerp

b) BoneT™meTp

c¢) TepmomeTtp

d) Manomertp

e) Ommerp

f) Bapomerp

[IpaBusIbHBIE OTBETHL: @, b, €

Bompoc No7

YcTaHOBHTE TPABIIIBHYIO ITOCIIENOBATEIEHOCTD 3TANIOB IBHYKEHUS Tea, OPOIIEHHOTO BEPTHUKAIHLHO BBEPX.
Teno mocTturaeT MakCUMajabHOIN BBICOTHI.

Teno HauMHAeT IBUKEHUE BBEPX.

Tenmo ABMKETCS BBEPX C 3aMEIICHUCM.

Temo HauMHAET MagaTh BHH3.

Teno Bo3BpaIaeTcst B UCXOAHYIO TOUKY.

HpaBHJ‘ILHaH MOCJIEZIOBATENbHOCTE: 2 — 3 — 1 -4 — 5

DA~

Bompoc Ne§

YcraHOBHTE MPABUIIBHYIO TIOCIEI0BATEIBHOCTD IPOLIECCOB, MPOMCXO X IPH padoTe TpaHchopMaTopa.
MarauTHbIN TOTOK W3MEHSETCH.

BropudHas 00MOTKa TeHEpHPYET AIEKTPUIECKUH TOK.

Bropuunas 0OMOTKa MOJIy4aeT MepeMeHHBIH TOK.

Bo BropuuHoii 06MoTke Bo3HuKaeT DJIC.

[lepeMeHHBIN TOK MOJACTCS B MIEPBUYHYIO OOMOTKY.

HpaBI/IJ'II)HaH MOCJIENOBATENBHOCTE: 5 > 1 >4 — 2 — 3

e

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKITY PU3NUSCKUMH BEIMIMHAMHE U MX OTPEIETICHUSIMH.
duznveckas BEITHYHHA OmnpenencHue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOpPEHHE

b) Cuna 2) BenmuuHa, XapakTepu3yromias JBHKEHUE Tea

¢) YckopeHue 3) CxopocTh U3MEHEHHSI UMITYIbCa

d) CxopocThb 4) V3MeHeHre TIOJIOKEHUS Tejla OTHOCUTEIBHO BPEMEHHU
[IpaBunbHOE COOTBETCTBUE:

a) — 2)

b) — 1)

c)—3)

d)—4)

Bormpoc Nel0

YcTaHoBUTE COOTBETCTBHE MCKIY Q)HBH‘IGCKI/IMI/I BCJIMYMHAMH U UX CIUHUIIAMU U3MCPCHUS B MC)K}IyHapO}I[HOﬁ CHUCTEMC CIIMHUIL

(CH).

dusnyeckad BeIuUnHA Enununa uzmepenus

a) DJIEeKTPUYECKHI 3apsiy 1) Kynon

b) HanpspkeHHOCTS 2mekTpudeckoro nomst 2) Heroron/Kymon
c) IoTeHmman 3MeKTPUIECKOTO MO 3) BonsT

d) EMKoCTh KOHIEHCAaTOpa 4) dapan

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d) —4)

OIIK-3: Crioco0eH HCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX IMCLIUILIMH B TPO(ECCHOHAIBLHON IeITeIbHOCTH
1 cemectp

OTKpBITBIE BOIIPOCHI

Bompoc Nel




Onwumute nporecc u3MepeHus KodhHUIEeHTa TPEHUS CKOIBKEHHS MEXIY IBYMsI TOBEPXHOCTSIMU. Kakue mapameTpsl He00X01UMO
KOHTPOJIMPOBATH MPH MPOBECHUH dKCIIepUMeHTa?

OrtBeT:

Juis uamepenust KodpPUIEHTa TPEHUS CKOTBKEHUS MEXKITy IByMS TIOBEPXHOCTSIMH OOBIYHO MCIIONB3YETCSI METO HAKIOHA
miockocTd. OAKH U3 00BEKTOB OMEIIAETCS Ha HAKIIOHHYIO IUIOCKOCTh, U TIOCTETIEHHO YBEJITMUUBAETCS YTOJl HAKJIOHA 10 MOMEHTa
Havana cKoJkkeHus. KoahhUIMeHT TpeHns pacCUUTHIBACTCS KaK TAHTCHC YIila HAKJIOHA., Ba)kHO KOHTPOIMPOBATh YHUCTOTY
MTOBEPXHOCTEH, PABHOMEPHOCTH MPHUJIOKEHUS HATPY3KH U OTCYTCTBHE BUOpAIUii.

Bompoc 2:

OOBsiCHUTE, KaK U3MEPUTH CKOPOCTh PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH B cpejie. Kakie MeTo 1bl HCITOJIb3YIOTCS JIJISl 3TOTO M KaKue
(hakTOpBI HY>)KHO YIHTHIBATH?

Orser:

CKOpPOCTb pacipoCcTpaHeHusl 3BYKOBBIX BOJIH B CpeJie U3MEPSIETCs ¢ TOMOIIBIO METOJI0B, OCHOBAaHHBIX Ha PETHCTPALlUH BPEMEHH!
MIPOXOXKICHHSI 3BYKOBOM BOJTHBI MEXKTY ABYMsI TOUKaMHU. MCITOMB3YIOTCS YABTPA3BYKOBBIC JATYMKH WIH MUKPO(GOHBL. BaxkHo
YYUTHIBATH TEMIIEPATYPY CPEbI, BIAXHOCTh U HAJTMYHUE MPETSATCTBUN, KOTOPBIE MOTYT MOBIUSATH HA PAaCPOCTPpaHEHHE 3BYKa.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoli 3aK0H onuChIBaeT ABMKEHHE TeJIa MO BO3AECHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOT'O TATOTECHUS

b) Bropoii 3akon HeroToHa

¢) Tperwnii 3akoH HetoToHa

d) 3akoH coXpaHEeHHUs SHEPTHH

IMTpaBunbHEIT oTBeT: b) BTOpoii 3akoH HeioToHa

Bonpoc Ne4

Kaxoit mpubop ucnonbiyeTces Uit H3MEPEHHs CKOPOCTH 3ByKa B BoJie?
a) l'mapomokarop

b) Dxomot

¢) Conorpad

d) laTunk gaBiaeHUs

IIpaBuibHEI 0TBET: a) ['UaponokaTop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakwue ¢pakTopsl BIHSAIOT Ha CTaOMIBHOCTB CyIHA Ha BoJie?
a) dopma kopiyca

b) Pacipenenenue rpy3os

¢) Bricota HagBoaHOTO 60OpTa

d) I'nybuna ocaaku

IIpaBusbHBIE OTBETHL: a, b, ¢, d

Bompoc Ne6

Kaxwe mprOopbI HCTIONB3YIOTCS T H3MEPEHHST MArHUTHOTO TIOJIS?
a) Kommac

b) Marauromerp

c¢) l'anpBanomeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIe OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICAOBATCIbHOCTH

Bomnpoc Ne7

VYcraHoBHTE MPaBUIIBHYIO N10CIEJOBATENBHOCTD IIAr0OB P MPOBEAECHUN SKCIIEPHMEHTA 110 U3MEPEHUIO CKOPOCTH 3BYKa B BO3/YyXE!
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.

2. W3mepeHne BpeMEHHU MPOXOXKICHHUS 3ByKa MEXKIYy MUKPO(OHAMH.

3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSHUSM U BPEMEHHU.

4. Hacrpoiika paccTossHHI MeXIy MHUKpO(OHAMH.

IIpaBunbHas nocnenoBaTenbHoCcTh: 4 — 1 —>2 — 3

Bompoc Ne§

YcTaHOBHTE ITOCIIE0BATEIFHOCTD IIAaroB P HACTPOHKE JIA3ePHOTO JalbHOMEpa JUIS H3MEPEHUS PacCTOSHHUS:
1. Hacrtpolika npueMHUKa CUTHAJA.

2. [onkiroueHre UCTOUHUKA MMUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

IIpaBusibHas OCHENOBATENBHOCTD: 2 — 3 — 1 — 4




BOHpOCLI Ha YCTAaHOBJICHUEC COOTBECTCTBHSA

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKIY (PU3UUECKUMH SBICHUSMH U IPUOOPaMH, UCTIOJIB3YEMBIMU TSl UX U3YUIEHUSI:
Dur3nuecKoe SIBICHUE TIpubop

a) DmexTpuuectBo 1) Ammepmerp

b) Marnetusm 2) Kommnac

¢) OnTryeckue 3G eKTh 3) CnekTpomMeTp
d) PammoaktuBHOCTE 4) ['efirepoBCKHiA CUSTUHK
IIpaBuabHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXy (PU3MUECKIMH BENMYNHAMH U UX eIUHUIIAMHI H3MEpeHNS B MeXIyHapOIHOH CHCTEMe eTIMHNUI]
(CN):

®dusznueckast BeIMUUHA Enunnna msmepenus
a) Cuma 1) Heloton

b) Pabora 2) [Ixoynb

¢) MomHocTh 3) Barr

d) Dueprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPhI OLeHUBAHUS

MeTtonnKka OLEHKH 3K3aMeHa 110 JUCLIUIUINHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TIPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHdeckoi yacTu 00ydaroIuiics, A KaX10ro 3a1aHus, (GopMyIHpyeT MPaBUIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAIPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOTO TEOPETUYECKOr0 Pasiena.

OK3aMEH BBICTABISIETCA C YUETOM PE3YJIBTATOB BBIIOJIHEHHS TEOPETUYECKOM U MPAaKTUUECKON 4acTel B COOTBETCTBUU C
TPUBECHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTyM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBAHUAMH, B IOJHOM 0ObeMe U 0e3 OIIMOOK.

4 (xopomo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOIHEHO JBA 33/IaHUS B COOTBETCTBUU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe U 0e3 OIHOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BeImonHeHO He MEeHee NBYX 3aJaHHil B COOTBETCTBUHU C TPEeOOBaHHSIMH, B 00beMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMBI

2 (HeYIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JIOCTAaTOYHOM JJIs1 001Eero (PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0at 3a 9k3aMeH BBICTABJISIETCS 1O OIICHKE XY/AIICH YacTh. B CHIOPHBIX cilydasx MpenoaaBaTelb BIIPaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U 1aBaTh JOMOJHUTEIBHBIC TIPAKTHUECKUE 3aJaHHS.

MeroMKa OLCHKH 3a4eTa IO IUCIUIUINHE

3a4eT Mo AMCIUILTNHE BBICTABIISACTCS MO PE3yJabTaTaM CUCTEMATHUECKON paOOThI CTYJCHTA B TSUCHHE CEMECTpA.

MeTtoanka oneHKH 1abopaTOPHBIX paboT

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

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 | Tpodpumona Taucus Kypc ¢uzuku: yaed. mocobue 1iist HHKEHep.-TEXH. CIIeIl. By30B Mocksa: Axagemus, 2010
MBanoBHa




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.2 | Curumos Biagucnas
HBanoBuy,
IIporonomnosa Huna

ITaBnoBHa

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

HoBocubupck: 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

Hoocubupck: CI'YBT,
2017

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

JlabopaTOpHBIH MPaKTHKYM IO MOJICKYISIPHOH (hU3UKE: TPAKTHKYM

HoBocu6upck: CI'YBT,
2019

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

JlaGopaTopHBIi IPAaKTUKYM 110 MEXaHHUKe

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIN

3arnaBue W3znmarenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunseBuu,
CuHrokoB Muxann

IleTpoBuu

JlabopaTopHBI PAKTUKYM IO (PHU3HKE. DINEKTPHIECTBO, MATHETH3M

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 IOMOIIBIO
caxapumerpa, 2 mr.; OrmnpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBaHue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OTPEIEIIeHHUs MOCTOSHHOM Punbepra

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

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

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKH u | AynuroprHas nmocka; Komrurekt ydeOHOM Mebenn; JlaGopaTopHble CTEHIBI: YHHBEPCAIBHBIA

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

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

1a00paTOPHBIX 3aHATHIA

CHITBI TSDKECTH To croco0y beccens, 6 mr.; Mastauk O6epOeka, 2 mt.; MaxoBoe Kojeco, 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.

[Tomemenne i | Kommnekr  yaeOnot wmebemm; I[IK — 10 mT., mnomkimroueHHBIX K cetd  "HHTepHer' W
CaMOCTOSITEJIbHOM paboThl | o0ecneunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0  Cpeay
00yJaroumxcs YHuBepcurera.

VYuebHas ayAUTOPUS i | AynuropHas nocka; KoMruiekT yaeOHoi Mebemn

TIPOBEICHISI 3aHATHI

IIPAaKTUYECKUX 3aHATUN




