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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

21

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

227

HpaKTI/IKa IO NOJIYUCHUIO TICPBUYHBIX HpO(b@CCI/IOHaJ'IBHbIX yMeHI/Iﬁ 1 HaBBIKOB (B TOM YHCJIC IEPBUYHBIX yMCHI/Iﬁ u
HaBBIKOB Hay‘lHO-HCCJ’ICZ{OBaTeJ'ILCKOﬁ I[GHTGJ'H:HOCTI/I)

228

Xumus

229

DKoJIOTHs

2.2.10

dunocodus

2.2.11

WHadopmannoHHbIE TEXHOIOTHH

2.2.12

HpeL[I[I/IHJ'IOMHaﬂ IIpaKTUKa

3. KOMIIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: CniocodeH 0cylIecTBIATH MOUCK, KPUTHYECKHI aHAIN3 U CHHTe3 HHGOPMaNMU, NPUMEHSITh CHCTeMHBII MOAX0/ 1J1s1
penreHusi MoCTaBJEHHBIX 32124

VYK-1.1: OcymiecTBisieT Mouck, cOop U 00paboTKy HHPOPMAILIUY [T PEIICHHUS TIOCTABICH-HBIX 3a/1a4

VYK-1.2: IIpoBoaut kpuTHUYeCKuil aHaTH3 HHGOPMALIUH, TTOTyICHHON U3 Pa3-HBIX HCTOUHUKOB

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

OIIK-3: CriocoGeH UCI0/1b30BaTh OCHOBHBIC 3AKOHBI €CTECTBCHHOHAYYHBIX JMCUMILINH B IPOodecCHOHAILHOM
AesITeTbHOCTH

OIIK-3.1: Brnaneetr oCHOBHBIMU 3aKOHAa-MH C€CTCCTBCHHOHAYYHBIX IUCHUILINH, CBA3aHHBIMU C HpO(bCCCHOHaJ'IBHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT npUMeHITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIEC B TIPO(ecCHOHATEHON
NeATENLHOCTHU

OI1IK-3.3: Mcnonb3yeT B mpodeccuo-HaabHON eI TeIbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIUTUIAH

B pesyinbTate 0CBOCHMS AMCHHUIIMHBI 00y4aOLIUICS J0JIKEH

3.1

3HaTh:

3.1.1

- (I)I/ISI/I‘IGCKI/IG OCHOBbI MCXaHHKMU,




3.1.2 | - OCHOBHBIE MOHSATHSI, 3aKOHBI H MOJIENTN MEXaHUKH, JJIEKTPUIECTBA U MarHeTH3Ma, KojgeOaHuid U BOJIH, KBAHTOBOM
(bU3UKH, MOJICKYISIPHOIM (DU3UKH U TEPMOIMHAMUKY, ONITHKH, ATOMHOM U SACPHOM (HH3UKH;

3.1.3 |- METOABI TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIC0BAaHHA B (pU3HKeE.

3.2 | YmeTs:

3.2.1 | ucrronp30BaTh GU3WIECKUE 3aKOHBI TIPH aHAIH3E U PEIICHUHN TPOoOIeM MPOoeCCHOHATBHOMN e TeIFHOCTH

3.3 | Bmagersn:

3.3.1 | MmeTogamu npoBeAeHUs (PUIMIECKUX U3MEPEHHH, METOAAMH KOPPEKTHOMN OLICHKH IOTPEIIHOCTEH TIPU NIPOBEACHUH
(U3HYECKOT0 SKCIIEpIMEHTA.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JIS)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Hacos | Jlurepatypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3npen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka /JIex/ 1 2 JI1.1 JI1.4 0
Cp Kunemartuka nocTynaTeabHOIO U BpalaTelbHOTO JBUKEHUS 1 6 J1.4 0
MaTepHalbHOIl ToUKH U TBepaoro Tena. /Cp/
Jlab OCHOBBI METO/I0B 00pabOTKU PE3yabTaTOB U3MEPEHUH (HU3NIECKUX 1 2 JI1.4 J11.6 0
BenmuuH. OmnpeieneHne MIOTHOCTH Tell MPaBIIBHOMN (popMeL.  /J1ad/
Jlek Junamuka /JIex/ 1 2 J1.1J11.4 0
Jla6 OrnpeienieHne yCKOPEHUs CUITBI TSDKECTH 1o criocoly beccers. 1 2 JI1.4JI1.6 0
OmnpeneneHrne MOMEHTa HHEPIIMM MaXOBOTO KOJIECa THHAMHYECKUM
MeTonoM. M3ydeHrne OCHOBHOTO 3aKOHA JUHAMUKH BPAIIaTeIbHOTO
JIBIDKEHMSI C TIOMOIIbI0 MasiTHHKa O0epOexa. /J1ab/
Cp JlnHamuKa mocTynaTelIbHOro NBHXeHHs TeJ. OCHOBHBIE TEOPEMBI 1 1 6 JI1.4 0
3aKOHBL. J[MHaMHKa BpalaTenbHOTO JBIKEHHS TBepIoro Tena. Paborta
sHeprus B mexanuke. /Cp/
Jlex Mexanndeckue Konebanus v BoJIHbI /JIex/ 1 2 JI1.1J11.4
Cp Tl'apmonnueckue konebanus. 3aTyxaromnye konedanus. CroxeHne 1 6 JI1.4 J11.6 0
kone6anuii /Cp/
Paznen | Pazgen 2. OcHOBBI MOJIEKY/ISIpHOI (PU3UKHU
Jlex MornekynspHo-KuHeTHYecKas Teopus /JIex/ 1 2 JI1.1J11.4 0
Cp MonexynspHo-KHHeTHUecKas Teopusi OCHOBHOE ypaBHEHUE 1 8 1.4 0
MOJICKYISIPHO-KHHETHYECKOH TEOPUH WACATBHOTO Ta3a. DJIEMCHTHI
cratucTHKH MakcBeiuta u bonsrvana. /Cp/
Jlex OcHOBBI TepMOIUHAMUKH /JIex/ 1 2 JI1.1J11.4 0
JIab W3mepenne ITHBI 3BYKOBOIT BOJTHBL,CKOPOCTH 3BYKa M K03 dHUIHeHTa 1 2 JI1.4 JI1.5 0
ITyaccona mo ¢a30BbIM cooTHOIIEeHHAM. OnpeieNieHre OTHOLIEHUS
YICTBHBIX TEIUIOEMKOCTEH BO3/1yXa, H3MEPEHHBIX MIPU MIOCTOSHHOM
JIABIICHUH U TIOCTOSTHHOM 00BbeMe MetoioMm Kiiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOAMHAMUKY. AHAIU3 IEPBOrO ¥ BTOPOr0 Hayall 1 8 J1.4 0
TepMoauHaMuku. TernoBsie MammHbl /Cp/
UKP Kontponbnas padota 1 /UKP/ 1 2 1.4 0
Paszmen | Pa3gen 3. DinekTpoMarseTusm
Jlex Onextpocraruka /Jlex/ 1 2 JI1.1 J11.4 0
JIab HccnenoBanune 3neKkTpocTaTudeckoro moist. OnpenesieHne eMKOCTH 1 2 J11.4712.1 0
KOHJICHCATOPOB METOAOM OaJLIMCTHYECKOrO TanbBanoMeTpa /J1ad/
Cp DnekTpocraTuyeckoe nosie. HanpsokeHHocTh 1 noteHuan. [puHiun 1 6 JI1.4 0
cyneprosui. [Ipumenenne Teopemsl ["aycca s pacdyera
NIEKTPUUCCKHX TIOJICH. DIIEKTPOEMKOCTh YEJHHEHHOTO IIPOBOIHIKA 1
IJIOCKOTO KOHJIEHCAaTopa. DHEprHs dJIeKTpocTaTuueckoro nos /Cp/
Jlex DnexkrpoauHamuka /JIex/ 1 2 JI1.1J11.4 0
JIab H3mMepeHue conpoTUBIEHHS U OIIpeesieHHe YAECIbHOTO CONPOTUBICHHS 1 2 JI1.4712.1 0
npoBoHuKa. /J1ad/
Cp OnexrpoauHamuka. [locrostHubli Tok. 3akonsl OMa. K.IT.J[. nctounuka 1 6 JI1.4 0
nocTostHHOTO ToKa /Cp/
Jlex MarnmuTtocTaTtika. MarautHas nHAYKOus /JIex/ 1 4 JI1.1J11.4 0
Cp Marnutoctatuka. MarautHoe noie. 3akoHsl Ammnepa, buo — Casapa — 1 6 JI1.4 0

Jlannaca u nmonHoro Toka. Cuna Jlopenua. JBrkeHne 3apsyKeHHBIX
4acTUI] B MarHuTHOM moJie /Cp/




JIab Omnpenenenue ropU30HTAIBHON COCTABISIONIEH HAIPSKEHHCOTH 1 2 1.4 0
MarHuTHoro mnoist 3emiu. /JIa6/

Cp MarnutHas uaaykuus. Teopus Makcgemia. SIBjieHHe 2JIeKTPOMarHUTHOM 1 6 JI1.4 0
nHIyKd. CaMOMHIYKIWA. VHIyKTHBHOCTD. DKCTPATOKH 3aMBIKAHUS 1
pa3MbIKaHUS eKTpuueckoil nenu. KoxebaTenpHbIH KOHTYP.
DnekTpoMaruuTHbIe Konebanus /Cp/

HKP Konrtponbhas padota 2 /UKP/ 1 2 J1.4 0
Paznen | Pa3zpen 4. OnTuka
Jlex Oduznueckas ontuka /JIex/ 1 4 JI1.1J11.4 0
Cp OcCHOBHBIE 3aKOHBI TeOMeTpuUYeckoi onTuku. MHTepdepenuus u 1 6 1.4 0
mudpaxkis cBeta. [Tomsipusanus ceeta /Cp/
Jla6 OnpeeneHue rTaBHOro (POKYCHOTO paccTosHUS JTUH3. OnpeencHne 1 8 JI1.2 J11.4 0

IToKa3aTeJel MPEeTTOMIICHHS JKUIKOCTEH C TOMOIIBIO pedpakToMeTpa
A606e. OmpeneneHre ATUHBI BOJHBI U3Ty4EHHS J1a3epa IpH MOMOIII
TU(PPaKIMOHHON perieTku. /J1ab/

Jlek Ksanrosas onrtuxa /JIex/ 1 2 J1.1J11.4 0
Cp KBanTOBas onTHka 3aKOHBI TEIUIOBOTO M3nydeHus u Goroaddexra /Cp/ 1 6 J1.4 0
JIa6 OmnpeneneHue TeMIepaTypbl pacKaJeHHOTO TeJla ONTHUYECKUM 1 4 JI1.2 JI1.4 0

metogoM. /J1a6/

Paznen | Pa3spen 5. ATtomHas u snepHas Gpuzuka

Jlex Crpoenmue aroma /JIex/ 1 2 J1.1J11.4 0

Cp Crpoenue atoma KBanTOBas mprpoia CBETa U BOJIHOBBIE CBOMCTBA 1 6 JI1.4 0
qactun /Cp/

JIab I'panynpoBka MOHOXpOMATOpA IO CIIEKTPY UCITYCKAHUSA aTOMOB PTYTH. 1 4 J1.4J11.5 0
HccenenoBanue CieKTpoB UCITYCKaHUS BOZOPOAA U ONPEAEICHNE
noctostnHoM Punoepra /J1a6/

Jlex SAnepnas dpmsuka /Jlex/ 1 2 J1.1J11.4 0
Cp SlnepHas pusrka 3aKOH paaHoaKTHBHOTO pacmaza. SnepHsle 1 6 JI1.4 JI1.5 0
peaxmym /Cp/
HKP KonTponsnas pabdora 3 /UKP/ 1 2 J1.1J11.3 0
J1.4

5. COJEPKAHME JUCHUILINHGBI (MOAYJIST)

Pasznen 1. OcHOBBI MEXaHUKU

Tema 1.1. Kunematuka

OnemeHTh! KUHEMaTHKU. Mozenu B Mmexanuke. Cucrema orcuera. [loctynaTenbHoe IBIKEHUE TBEPAOro Tena. TpaekTopus, JUIMHA
MyTH, BeKTOp mepemenieHus. CKoOpocTh ¥ yCKOPEHUE TOUYKU KaK IPOM3BOIHBIC paJuyca-BeKTopa 1o BpemeHu. HopmanbHOE U
TaHTeHIMAJIbHOE YcKopeHus. Kiaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuky Herotona. IToHATHA Maccsl ¥ cuiibl. BUsibl Cul B MEXaHUKE: TPEHUS, YIIPYTOCTHU U TAroTeHus. mmyisc Tena.
Nmnynbe cunbl. BHenHUEe 1 BHYTpEHHHUE CUIIBI. 3aKOH COXpaHEHHs HMITYJIbca MeXaHu4Yeckoi cucteMbl. LleHTp macc (LeHTp
MHEPLH) MEXaHUUECKON CUCTEMBI U 3aKOH €T0 ABHKECHHUS.

PaboTa mmocTOSHHON M IepeMEHHOH CHIIBL. BeIpaxkeHIe paboThI CHIIBI Yepe3 KPHBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPIus KaKk
YHHUBEpCAIbHas Mepa Pa3IUYIHBIX GOPM IBIDKCHUS U B3aUMoJeHcTBUs. KiuHeTHdeckas sHeprust MeXaHHIeCKOH CHCTeMBL. 3aKOH
COXpaHEHHUS] MEXaHUUECKON SHEPTUH U €ro CBSA3b C OJHOPOJHOCTBIO BPEMEHH. YAap aOCONIOTHO YIPYIUX U HEYIPYTHX Tell.
MoMeHT uHepIK TBEPAOIO Tena OTHOCUTENBHO ocH. ITpumepsl ero Beruucnenus. Teopema IlIteiinepa. MomenT cuiibl. OCHOBHOE
ypaBHEHHE IUHAMUKH BPAIIATEIFHOTO ABIKEHHS TBEPOTO TeJla OTHOCHTENIFHO HEIOABIKHON OCH. 3aKOH COXpPaHEHUSI MOMEHTa
UMIIYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnyanbpHas 3Heprust MaTepUalbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBSA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHUS MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U raze. Equnumel usmepenus gapiaenus. 3akonsl [lackans u Apxumena. TedeHne uaeaabHON )KUAKOCTH.
YpaBHeHUE HEPA3PHIBHOCTU. YpaBHeHUE bepHyun u cneAacTBus U3 Hero. TeueHnue Bsi3kon xuakoctu. @opmynsl HetoToHa u
Crokca. KoaddurmeHT BI3KOCTH U METOBI €TO OPEACICHHS.

Tema 1.3. Mexanndeckue KoJIeOaHUS U BOJIHBI

T'apmoHu4eckre KojaeOaHus U UX XapakTepucTuku. JuddepeHimansHoe ypaBHCHHE TAPMOHUYECKIX Koliebanuil. [IpyKUHHBIH,
(u3MYeCKUi 1 MaTeMAaTHIECKUH MasTHHKHA. DHEPTHs rapMOHHYECKUX Kosiebanuii. ClokeHHe rapMOHHYECKUX KOJIeOaHUH OTHOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO NepHeHANKYIIPHBIX kKonebanuil. durypsl JIuccaxy. 3aTyxarolye 1 BHIHYKAeHHbIe KoaeOanus. PesonaHc.
BosinoBble mporieccel. MexaHu3m 00pa3oBaHusl MEXaHMUYECKHX BOJIH B ynpyroi cpene. [IpofonbHble U onepeyHble BOIHBL.
YpaBHeHUe I0CKOH Oerymieil BOJTHEL J[TiHa BOJHEI 1 BOTHOBOE YHCIIO.

Pazzen 2. OCHOBBI MOJICKYJISIPHOH (DH3HKH
Tema 2.1. MonekynsipHO-KHHETHYECKAsl TEOPHSI




OmbITHBIC 3aKOHBI UICATBHBIX Ta30B. YpaBHeHue Knanelipona-Menaeneesa. OcHoBHoe ypaBHeHne MKT naeanbHBIX ra3os.
Cpensss KHHEeTHYecKasi SHepPriust MoneKyil. MoneKyIsipHO-KMHETHYECKOe TOJIKOBaHUE a0COIIOTHON TeMIepaTyphl.

DJeMeHTHI CTaTUCTHYeCKOH (pr3nku. 3akoH MakcBema IJIs pacipeiesieHHs] MOJISKYIT HICaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonpimana 1 pacpeeIeHUs 9aCTHI] BO BHEIITHEM ITOTEHIUAIBHOM Hone. CpegHee J9ucio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO pobera MoJIeKyll.

OmnsitHOe o6ocHOoBaHue MKT. Tuddys3us, TemonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe n HproToHa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprust. Uucno cteneneit cBo60AbI MOIEKyI. 3aKOH PAaBHOMEPHOT'O PACHpEIeNICHUs] SJHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepsoe Hauano TepmMoauHaMUKH. PaboTa rasa npu u3MeHeHuH ero oobema. TeroeMKocTb MakpocucTeMsl. MossipHast
TEIUIOEMKOCTbh. 3aBUCUMOCTb TEMJIOEMKOCTH MJEATIBHOI0 ra3a oT Buja mpouecca. [IpuMeHeHne nepBoro Hayajaa TEPMOJAUHAMUKH K
u3omnponeccam. AnnabatHslii mponecc. YpaBHenue IlyaccoHa.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporiecchl. Lukn KapHo u ero x.mm.j. st uaeansHoro raza. Bropoe nauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHIECKOE TOJIIKOBaHUE.

CHJIbl ¥ IOTEHIMATBHAS SHEPTHSI MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHA. DPPEKTUBHBIN AHaMETp MOJIEKYJ. YpaBHeHHe BaH-1ep-
Baanbca. ®a3oBsle nepexons! 1 u 2 poxa. Kpuruueckoe coctostane. TpoitHas Touka. OcOOEHHOCTH TBEPIOTO U XKUAKOTO COCTOSHUIL
BemecTBa. IloBepxHocTHOE HaTshkeHHe. CMaunBaHue. KanmuispHele sIBICHUS.

Paznen 3. DnexTpomarneTusm

Tema 3.1. DnekTpocTaTuka

3akoH Kynona. HanpsKeHHOCTb M CHIIOBBIE JIMHUU HAIIPSDKEHHOCTH 3JeKTpuueckoro nosst. [punnun cynepnosunuu
JIeKTpUYECKUX nojel. IIpumep pacueTa HanpsHKEHHOCTH OJIS, CO3/1aBacéMOM CUCTEMOM 3apsinoB. IIoTok BekTOpa HaPSXKEHHOCTU
anexTpuueckoro nomna. Teopema Octporpanckoro-I'aycca

PaGoTa cui 311eKTpHUUecKOoro MoJs o nepeMeneHuo 3apsiaa. Lupkynsanus Bekropa HanpshkeHHOCTH. [IoTeHIMaIbHbIM XapakTep
JIEKTPOCTATUUECKOro nois. [ToTeHnman 31eKTpudecKkoro noiist. DKBUNOTEHIMAIbHBIE IOBEPXHOCTH. CBA3b OTEHIMANA C
HaMpPsOKEHHOCTBIO OIS, DJIEKTPUYECKOE M0JIE B JUAIEKTPUKaX. TUIBI [U3IeKTpUKOB. Buabl nomspusanuu. Bekrop nongpusanuu.
IIpOBOTHUKH B AJIEKTPOCTATHUECKOM TOJI€. DNEKTPOEMKOCTh NMPoBoAHNKA. KoHaeHcaTops! 1 ux Buasl. Gopmyria miockoro
KoHJeHcaTtopa. CriocoObl COeTMHEHHS KOHACHCATOPOB B 0aTapero. DHEPrHs 3JIeKTpocTaTnIecKoro nois. O0bEMHAS IIIOTHOCTh
SHEPIHUU.

Tema 3.2. DnekTpoarHaAMHUKa

[TocTosiHHBII AeKTpUYECKHil TOK. Buabl HocuTenei 3apsaa B pa3nuuHbix cpeaax. Cuna toka. Bekrop miotHoctu Toka. D/1C
UCTOYHUKA TOKa. 3akoH OMa Aj1s yyacTka U nosiHoH nenu. ColnpoTUBIEHHE U IPOBOJUMOCTD IPOBOAHUKOB, X TEMIIEpATYpHast
3aBUCUMOCTb. PacueT conpoTUBIeHUH IPU Pa3InYHbIX BUAAX COCAUHEHHUMN.

PaboTa 1 MomHOCTE 7eKTpHUecKoro Toka. 3akon Jlxoyns-Jlenua. [IpaBuna Kupxroga u npuMeHeHue Ux K pacueTy
Pa3BETBAEHHBIX LIEHEH.

Tema 3.3 Maruurocratuka

MarnautHoe none. Maaykius MarHuTHOro nosts. CHIOBBIE TMHHY MarHUTHOTO TIOJIS, €r0 BUXPEBOH XxapakTep. 3akoH Ammepa Juis
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuio neBoit pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moye. [IpuHimn paboTs! anekrpoasurarens. 3akoH brno-Casapa-Jlamaca u ero IpAMEHEHHE K pacueTy MarHUTHBIX
noseit (IPsIMOTO U KPYTOBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS TapaJUIeTIbHBIX TOKOB. 3aKOHBI AMnepa. J[BrKeHue 3apsHKeHHBIX YacTHLl B MarHUTHOM none. Cuia
Jlopenna. upkymnsuus Bekropa H u B. 3akoH nosHoro Toka. MarHutHoe 1osie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenounn.

Tema 3.4. MaruutHast ungykius. Teopus Makcenna

PaboTa no nepeMenieHuIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM MoJje. DJIeKTpoMarHuTHas MHAYKIUs. 3akoH Papasies U
€ro BBIBOJ] M3 3aKOHa coxpaHeHus sHepru. [Ipasuio Jlenna. Ssnenue camounaykimu. UuaykruBHocTh KOHTYpa. 3J1C
CcaMOMHAYKIMH. B3anmuas maayknnsa. MarauTHoe 1osie B BemecTBe. THITBI MarHeTHKOB (IHa-, mapa- U peppoMarHeTHKH), X
¢uznueckas npupoaa. HamaramueHHOCTh. MaruuTHasi IpoOHULIAEMOCTh BeriecTBa. OcHOBBI Teopuu Makcseita. Tok cMeneHust.
VYpaBHeHHs MakcBeiuia B HHTerpansHoit popme.lloHsATHE 0 TepeMeHHOM Toke. OMIYecKoe, peakTUBHOE (EMKOCTHOE U
MHIYKTHBHOE) ¥ TIOJTHOE COTPOTHBIICHHS IIETTH TePEeMEHHOTo ToKa. 3akoH OMa Ui IenH IepeMEeHHOT0 TOKa. MOITHOCTB,
BblJEIIsI€MAsl B LENU IIEPEMEHHOIO TOKA.

DnekTpoMarHuTHeIe KonebaHus. 'apMoHnYeckre, 3aTyXaloliye 1 BEIHYXIeHHbIe kKonebanus. [loHsTue o pe3oHasce.
OEeKTpOMarHuTHbBIE BOJIHBI U UX CBOMCTBA. I1IKkaa 31eKTpOMarHUTHBIX BOJIH.

Pasznen 4. Onrtuxa

Tema 4.1. @uznyeckas onTuka

OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTHKH. AOCOIOTHBIN U OTHOCUTEIBHBIN MMoKa3aTeIn npenoMiieHus. X ¢pu3maeckuii CMBICIT.
SIBneHne MOTHOTO BHYTpeHHETo oTpaxeHHs. CeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [loctpoeHne n300paxeHuit.
Tonkue nuH3bl. Gopmyna aun3bL. [TocTpoeHne n300paskeHni.

BosiHoBast 3neKkTpoMarHuTHast Ipupoza cBeTa. KorepeHTHOCTh U MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. Bpems u juinHa
koreperTHocTH. [IpocTpancTBeHHas kKorepeHTHOCTE. VIHTephepernus ceeta. Meroas! HabmoaeHus narepdepeHnnn ceera. Pacuer
unTepdepenunu B onbiTe FOHra. MHTepdepenius cBeTa B TOHKUX MJIeHKax. 110710Ck paBHOM TOJIIMHBI M pAaBHOT'O HAKJIOHA.
Konpna Herotona. [IpumeneHne naTepdepeHINH B HaAyKe W TEXHUKE.

Judpaxius ceeta. [punmmn [Nolirenca-®Openens. Meton 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U JTUCKE.
Judpakiust Ha npocTpaHCTBeHHOI pentetke. @opmyna Bynbsga-bparra. Pertrenorpagudeckoe uccinenoBaHue CTpyKTyphI
kpuctamios. [Tonstue o ronorpaduu.

[Monapu3zanus ceeta. EctecTBeHHBIN 1 nonsipu30BaHHbI cBeT. 3akoH Maitoca. [onsipusanus ceeta mpu OTpaXeHUH 1
IIPEIOMIICHUM Ha IPaHulle ABYX JUIIEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe nyuenpenomuenue. [Ipusma Hukomns. Ionspounst u
MOJISIPU3ALUOHHBIE TIPU3MBI.




HckyccrBenHas ontudeckas aHu3oTponus. Dddextst Keppa u @apages. Ontudecku akTHBHBIE BelecTBa. Jlucmepcus cBeTa.
DeMeHTBI 3IEKTPOHHOI Teopuu qucrepcun ceera. [lornomenue (adbcop6buust) ceera. 3akon byrepa.

Tema 4.2. KBanToBas onruka

TemnoBoe U3ITydeHHE U €T0 XapaKTePUCTHKH. AOCOIIOTHO depHoe Teso. 3akoH Kupxroda. 3akon Credana - bonbivmana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOro Tena. 3akoH cMenienus: Buna. @opmyna Penes-Jlxunca.

Ssnenue poroadpdexra. Buennnit oTodrddexT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHINTEWHA T BHEITHET0 GoTodddekra.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN NEHCTBHS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 5. AToMHas U siiepHast pu3uKa

Tema 5.1. Ctpoenue atoma

Mopnemu aromoB Tommicona u Pesepdopaa. DMmuprueckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKaHUS U TIOTJIOMICHUS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEpUH CIIEKTPATbHBIX JUHUH.

Bouna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O JAyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3eHOepra kak mposBICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB MaTtepu. BoHoBas hyHKITUS U
ee craTucTuuecKuil cMeici. YpaBHeHue IlIpénunrepa s cTaqMOHapHBIX COCTOSHUM.

IMToctynarst bopa. bopoBckas Teopust aToMa BOJOPOJia U BOAOPOAONOA00HOT0 HOHAa. ATOM BOAOPO/A B KBAHTOBOI MEXaHHKeE.
KBanrtoBsle uncna. CriuH 31ekTpoHa. CinHOBOE KBaHTOBOE 4Kcio. [Ipunnun ITaynu. Pacnpenenenne 3J€KTPOHOB IO COCTOSHUSM.
Tema 5.2. Snepras ¢pusnka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKJEHHOE M3aydeHue. [loHsTre 06 onTuyeckux
KBaHTOBBIX I'eHepaTopax (i1azepax). Pazmep, cocTas u 3aps aToMHOTO siipa. MaccoBoe u 3apsinoBoe umcina. Jledext maccel 1
SHEprus CBs3M sapa.B3anMozeiicTBie HYKJIOHOB M MOHSATHE O CBOWCTBAX U MPUPOJE AIepHBIX cil. Mozenu siapa. PannoakTuBHOE
U3JIydeHHEe U ero BUABL 3aKOH PaJHOaKTUBHOIO paclaaa. 3aKOHOMEPHOCTH U MIPOHCXOXKACHHE anb(da, OeTa - 1 raMMa-u3ITydeHuUs
aToMHBIX siziep.JToHATHE O sIEePHBIX peaKIUsIX U UX OCHOBHBIX TUMAX. MICKyCCTBEHHAs! PaMOaKTUBHOCTb. JleneHne TSXKeNbIX sSaep.
Ierrnas peakmus nenenus. [loHATHE 0O OepHOM YHEpreTHKe. Peakims cuHTe3a aToMHBIX aep. [Ipobiema yrpaBiseMbIx
TEPMOSIIEPHBIX PeaKIuil. DIeMEeHTapHbIe YacTHIBL. X kmaccudukanus.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImonHeHre U 3amuTa 1abopaTopHBIX padboT
BbImosHEeHHE CaMOCTOSTENBHBIX paboT
DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He mpexgycmoTpeHo ydae6HBIM IIIaHOM

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

YK-1: Crioco6eH oCyIIeCTBIATh OUCK, KPUTUIECKUH aHAIN3 H CHHTEe3 HH(POPMANH, IPUMEHITh CUCTEMHBIH IOAXO0 JUIs
pCLICHUs TOCTABICHHBIX 33134

1 cemectp

Bonpoc Nel

TToyeMy cKOpOCTh MaJCHHUs TN B BAKyyME HE 3aBHCHUT OT UX Macchl? ONUIINTE, KAKKUE CUIIBI ICHCTBYIOT Ha TEJI0, KOT/Ia OHO MaJaeT,
Y KaK 9TU CUJIBI BIUSIOT Ha YCKOPEHHE Tela.

OtBeT: CKOPOCTH MaJICHUS T B BAKyyMe HE 3aBHCHT OT HX MacChl OJ1arofapst 3akoHy BceMHpHOTO TaroTeHust Herorona. CoracHo
3TOMY 3aKOHY, CHJIa TSDKECTH JeUCTBYeT Ha BCe Tella OJHHAKOBO, IIPOINOPIUOHATBHO UX Macce. OHAKO, MOCKOIBKY Macca TaKkke
oIpezessieT UHEPTHOCTh Telia (CONMPOTHBIICHHE H3MEHEHUIO CKOPOCTH), YCKOPEHHE, KOTOPOE HCIBITHIBACT TEJI0, OKa3bIBACTCS
TIOCTOSIHHBIM W HE 3aBHCSIIUM OT Macchl. OCHOBHBIE CHIIBI, ISUCTBYIOIINE Ha MaIAfoIee TeI0, — JTO CHIIA TSHKECTH H
COIPOTHUBIICHUE CPEAbI (B CITydae OTCYTCTBHSA CPEJIbl, KaK B BakyyMme). B BakyyMe cONpoTHBIICHHE OTCYTCTBYET, U €HHCTBEHHBIM
(hakTOpOM OCTaeTCsl TpaBUTALIMS, KOTOpask YCKOPSIET BCE Tella OIUHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3AyX B KOMHATE UMEET IIOCTOSHHYIO TEMIIEPaTypy, XOTs TeMIIepaTypa CTeH KOMHATBI MOXKET MEHAThCS. UTo
MPOUCXOAUT C IHEPTUeH MoneKyn Bo3ayxa?

Ortset: TemnepaTypa Bo3/lyxa B KOMHATE IIOIEP>KUBACTCSI IOCTOSHHOM OJ1aroziapsi MpoIieccy TEIIoNepeiadl MEXy BO3LyXOM U
creHaMu. Korzia cTeHBI HarpeBalOTCS WM OXJIAKAAIOTCS, OHU IIEPEAAI0T TEIJIO BO3AYXY, KOTOPHIH, B CBOIO 04Yepe/ib, pacTIpeeisieT
9Ty SHEPTHIO CPeH CBOUX MOJeKyll. OqHaKo u3-3a 00JbIIOro 00beMa BO3yXa U ero CHOCOOHOCTH NMEePeMEIINBaThLCS, U3MEHEHHS
TEMIIEPaTyphl CTEH HE MPUBOJAT K 3HAUMTENIbHBIM U3MEHEHUSM TEMIIEPATYPhl BO3yXa B LIEJIOM. DHEPTUs MOJIEKYI BO3AyXa
HepepacipeseNsieTcs TaKuM 00pa3oM, 4TO CpefHs KHHETHUECKas SHEPTUS MOJIEKY (KOTOpask ONpEAENseT TEMIIEPaTypy) OCTaeTcs
IPaKTUYECKU HEU3MEHHOM.

Bomnpoc Ne3

Kaxoii 3aKkoH onuchIBaeT B3aUMOJECICTBHIE JBYX Tell, HAXOJAIIUXCS M0/ JEHCTBUEM CHIIBI TSKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3akoH ['yka

d) 3ax0H BCeMUPHOTO TATOTEHHS

[TpaBuibHBIH 0TBET: d) 3aKOH BCEeMUPHOTO TATOTEHUS




Bompoc Ned4

Kaxoe ycTpolcTBO HCTIONB3YeTCs U1l N3MEPEHMS CHIIBI TOKA B DJIEKTPHIESCKON Ieri?
a) Ammepmerp

b) BoneTmetp

¢) Ommetp

d) 'anmsBaHOMETp

[IpaBuIbHEINA OTBET: a) AMIEpPMETP

Bompoc Ne5

Kaxkue u3 nepednciieHHBIX (JaKTOPOB BIHSAIOT HA COCTOSHHE BEIIeCTBa (Fa3000pa3Hoe, JKUIKOEe, TBEpAOe)?
a) Temmeparypa

b) daBnenue

¢) O6beMm

d) Momnstpras macca

¢) Cuita mpuTsHKEHHST MEXK/Ly MOJIEKYJIaMU

f) Xummaecknit cocras

[IpaBusIbHBIE OTBETHL: @, b, €

Bompoc Ne6

Kaxkue npruOops! HCTIONB3YIOTCSA [UIT I3MEPEHHS IIEKTPHIECKIX BETNINH?
a) Ammepmerp

b) BosneT™meTp

c¢) TepmomeTtp

d) Manomertp

e) Ommerp

f) bapometp

IIpaBuUiIbHEBIE OTBETHL: @, b, €

Bompoc Ne7

YcTaHOBHTE MPABHIIBHYIO MOCIIEI0BATEILHOCTD ATAMOB JIBHXKEHHSI TeJIa, OPOIIEHHOTO BEPTHKAIHHO BBEPX.
Teno mocturaer MakCUMajabHOI BBICOTHI.

Teno HaunHaeT IBMKEHUE BBEPX.

Teno nBmwxkeTCs BBEPX C 3aMEIJICHHEM.

Teno HaunHaeT magaTh BHU3.

Teno Bo3BpaliaeTcst B UCXOAHYIO TOYKY.

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

DA~

Bompoc Ne8

YcTaHOBHTE IPAaBUIIBHYIO TOCIEI0BATENBHOCTD MPOLECCOB, MIPOHCXOIIINX IpH paboTe TpaHChopMaTopa.
MarauTHbIi MOTOK U3MEHSETCS.

Bropuunas 00MOTKa TeHEpHpYeT MIEKTPHIECKUH TOK.

BropudHas 0OMOTKa MOJTy4aeT MepeMEHHbIH TOK.

Bo BTopuuHoii oomMoTke BozHukaer D]IC.

IlepeMeHHEIH TOK MOJAETCS B NMIEPBUYHYIO OOMOTKY.

HpaBI/IHLHaH IOCIE0BATENBHOCTE: 5 - 1 -4 —52 — 3

LA e~

Bompoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXTY (PH3NIECKIMH BENMMINHAMH 1 UX ONPEACICHUIMH.
dusnueckas BeIMYHHA Omnpenenenue

a) Mmmynsc 1) IIpousBeneHue Macchl Ha YCKOPEHUE

b) Cuna 2) BenuuuHa, XapakTepu3yronias JBHKCHUE TeEa

¢) Yckopenune 3) CxopocTh N3MEHEHHS HMITYJIbCa

d) Cxopoctb 4) V3meHeHue MONOKEeHUs TeJla OTHOCUTENILHO BpEMEHH
[TpaBuIBHOE COOTBETCTBHUE:

2) - 2)

b) — 1)

c)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXTY (GPM3MUECKUMH BEIMYUHAMA M UX CAMHUIAMH U3MEPeHUsI B MeXTyHapOHOH CHCTEME €JHHHI
(cn.

dusnueckas BeIUYMHA Envnuna uzMepeHus

a) DJIEKTPUYECKHUI 3apsi 1) Kynon

b) HanpspkeHHOCTS 3mmekTpudeckoro nomst 2) Heroron/Kymon

c) IToTeHmman 3MeKTPUIECKOTO MO 3) BomsT

d) EMkocTh KOHIEHCcaTopa 4) dapan




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

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

1 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OmnummuTe Tporece u3MepeHus K03 GUITIEHTa TPSHUS CKOIBKEHNS MEXIy ABYMS IMOBEPXHOCTSIMU. Kakue mapaMeTpsl HE0OX0 MO
KOHTPOJIHPOBATh NP MPOBEACHUHU dKCIIEPHMEHTa?

Ortser:

s m3meperns koddduimenTa TpeHus CKOIBKEHUS MEKITY ABYMSI TOBEPXHOCTSIMH 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 YIJla HaKJIOHA. BakHO KOHTPOJIMPOBATH YHCTOTY
HOBerHOCTeﬁ, PAaBHOMCPHOCTD IMPUJIOKCHHUSA HArpy3K U OTCYTCTBUC BH6paHHI>i.

Bomnpoc 2:

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

Ortsert:

CKOpOCTI) pacripoCTpaHCHN 3BYKOBBIX BOJIH B CpEAC U3MEPACTCA C TOMOIIBIO METOA0B, OCHOBAHHBIX HAa PETUCTPALI BPEMEHU
HPOXOXKIEHHS 3ByKOBOH BOJIHBI MEXY JIBYMS TOUKaMH. Mcronb3yroTcst yIbTpa3ByKOBbIE JaTYNKH MM MUKPO(OHBI. BaxkHo
Y4YUTBIBATh TCMIICPATYPY CPCAbl, BIAXXHOCTh U HAJTNYUC Hpel’[SITCTBI/II‘/‘I, KOTOPBIC MOT'YT ITIOBJIMATH HA pACIIPOCTPAHCHHUC 3BYyKa.

3aKprTbIe BOIIPOCHI ¢ OAHUM NPAaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kakoii 3aK0H OIMCHIBAET ABMIKEHHUE TEIa 0] BO3IEHCTBUEM BHEIIHEH CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHEeHUs SHEPTUH

IIpaBunbHbI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ne4

Kaxoii mpubop ucnonb3yeTcs Ui H3MEPEHHs CKOPOCTH 3ByKa B Bojie?
a) 'mpponoxaTop

b) Oxomot

c¢) Conorpad

d) Jaruuk naBieHus

[IpaBumbHENA oTBET: a) ['HaponokaTrop

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBETaMHU

Bonpoc Ne5

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

b) Pacipenenenne rpy3os

¢) Bricora HagBogHOTO GOpTa

d) I'nybuna ocaaku

[IpaBuibHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne nprOops! HCIIOIB3YIOTCS VISt H3MEPEHHSI MarHUTHOTO OJIs?
a) Kommac

b) Maruurometp

c¢) [anpBanoMeTp

d) Karymka nHIyKTHBHOCTH

IIpaBunbsHbIE OTBETHL: b, d

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bonpoc Ne7

YcraHOBUTE ITPaBUIIBHYIO ITOCJIEIOBATEILHOCTD IIAT0B NPH POBEJCHUN SKCIIEPHMEHTA 10 N3MEPEHHIO CKOPOCTH 3BYKa B BO3/yXE:
1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBRY.

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

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




4. Hacrpoiika paccTossHHIT MeXay MHKPO(OHAMH.
[IpaBuiibHas IOCTENOBATENBHOCTD: 4 — 1 — 2 — 3

Bonpoc Ne8

YcTaHOBHTE NOCIEI0BATENLHOCTD IIAr0B IPH HACTPOHKE JIa3epHOro AalbHOMEpa IS U3MEPEHUS paCCTOSHHUS:
1. Hacrpoiika npueMHuKa curHana.

2. INonxioueHne UCTOYHNKA ITHTaHNUS.

3. Hacrpolika nepenaoero asepa.

4. W3mepenue paccTOsHUS.

[IpaBuiibHas mocIen0BaTENBHOCTD: 2 —> 3 — 1 — 4
Bomnpocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXKITY (PU3NUECKUMH SIBICHUSMH U IPUOOPAMH, UCTIOIB3YEMBbIMU TSl UX U3yIEHUS:
du3nuecKoe sIBICHUE TIpubop

a) DmekTpuyectBo 1) Ammepmerp

b) Marnetusm 2) Kommnac

¢) OnTtuyeckue 3PpPexTo 3) Cnextpometp
d) PannoaktiBHOCTE 4) I'elirepoBCKHI CUETUHK
IIpaBuIbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXKITYy PU3NUSCKUMU BEIMIMHAMH U X SIMHATIAMH U3MEpeHHs B MeXTyHAPOIHOW CHCTEME IIHUI]
(CH):

®dusnyeckas BeIUYMHA Enununa usMepenus
a) Cuma 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHoCTh 3) Barr

d) DHeprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—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 TeopeTudeckoi yacTé 00ydaroImuiics, I KaXI0ro 3aJaHus, (JopMyIHpyeT MPaBIIbHbIE C €r0 TOYKH 3PEHHS 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 BBICTABIIIETCS C YUETOM PE3YNbTATOB BBIIIOIHEHUS TEOPETHUECKON U MPAKTHYECKOH 4acTell B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

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

4 (xopormo) 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
HToroBelii 0ant 3a 5Kk3aMeH BBICTABIIETCS 10 OLIEHKE Xy/IIell yacTu. B cropHbIX ciaydasx npenojaBaTenb BOpaBe 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 omeHKH 1abopaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHast paboTa CUMTACTCS 3aLIMIICHHON P YCIIOBUH YAOBICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BCEX KOHTPOJIBHBIX




BOIIPOCOB, TIPHBEACHHBIX B KOHIIE KaXKI0H pabOTHI B Ta0OPaTOPHOM MPAKTUKYME, a TAK)KE BBIIOIHEHUS TECTOBBIX 3aJaHHUH 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 HHXEHep.-TEXH. CIIell. 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
Muxann HuxomaeBua

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

JIabopaTOpHBIi MPaKTHKYM IO MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonojiHuTEJBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsparTenscTBO, rOI

JI2.1 | OpnoB Tpanuit
Bacunbesny,
CuHrokoB Muxann

IlerpoBuu

JIabopaTOpHBIH MPAKTUKYM 10 (pu3nKe. INEKTPUIECTBO, MATHETH3M

HoBocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBaHue

JlabopaTopust onTHKH U (PU3NKU
aToMa - ydeOHas ayAuTOpHs IS

AynutopHas pocka; Kommmext yweOnoit wmeGenm; JlaGoparoprsle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTOsHMs JMH3bI, OnpenereHne NoKasarems MPeJIOMIICHUS KHIKOCTeH ¢

IIPOBEIEHUS mabopaTOpHBIX | ToMoIIBI0  pedpakromerpa AOO6e; OmnpeneneHue [UIMHBI BOJMHBI  Jlazepa IIPH  MOMOIIH

3aHATUI mudpaknuoHHON pemeTkn; OnpenesieHHe KOHICHTPAIIMM CaXapHBIX PacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmpeneneHne TeMmepaTrypsl packanéHHoro Tena; McciemoBaHue
JIMHEHYaToro CHeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

VYaeOHast ayAUTOPUS Juis | AynuropHas nocka; KomrurekT ydeOHONW Mebenn; MynpTumenuitHoe o00pymoBaHHE: HPOEKTOP

IIPOBEICHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHoCHOIT)

JIEKIIMOHHOTO THIA

JlabopaTopust MeXaHUKHI u | AyoutopHas pocka; Kommekt yde6HOM MeOenu; JlaGopaTopHble CTEHIBI: YHHBEPCAIbHBIN

JIEKTPUYECTBA - ydeOHas | CTeHI «3aKoHBI IIOCTOSHHOIO ToOKa», 6 1uT.; JlaGopatopHas ycraHoBka: OmpenencHue

ayoquToOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIEH MarHuTHoro mois 3emud, 4 mT. OnpeneneHue YCKOPEHHs

1a00paTOPHBIX 3aHATHHA

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe Kkojeco, 4 mr.;
OnpeneneHue CKOpocTH  3Byka; OmpenenieHWe  OTHONICHHS  TEIUIOEMKOCTEH, 2  IIT.;




JIabopaTopHOoe obOopynoBanue: Habop »31eKTpom3MepuUTeNbHBIX mpubopoB, 2 mrT.; Habop
000pYIOBaHUS JUISl BEIYMCICHHS OTPEITHOCTEH H3MEPEHHIA, 6 IIT.
[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIMX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaroNTIXCs YHuUBepcHTeTa.
YueOHast aAyAUTOPHS Ui | AyauropHast nocka; Kommiekt yuebHoii medenu
MPOBEICHUS 3aHATHI

MPAKTHYECKUX 3aHITUN




