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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHM3HH

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

Xumus

222

IIpakTHKa IO MOIYYCHUIO IEPBUYHBIX MPO(GECCHOHATBHBIX YMEHUH U HaBBIKOB (B TOM YHCIIC IEPBUYHBIX YMEHUH U
HaBBIKOB Hay4YHO-HCCIIE10BATEIbCKON AESTEIBHOCTH)

223

OO6muit Kypc 6eCIUIOTHBIX TPAHCTIOPTHBIX CUCTEM

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA TUCIIUITJINHBI

(MOZY.JIA)

OIIK-3: Cnioco0eH UCNO0J1b30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILINH B NpodeccuoHaIbHOI
AeATEJIbHOCTH

OIIK-3.1: Mcmonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCLHUTLTUH

OIIK-3.2: HpHMeHHeT OCHOBHBIC 3aKOHbI €CTCCTBCHHO-HAYYHBIX JUCHUILIJINH B HpO(I)CCCPIOHaJ'IBHOfI JACATCIIBHOCTHU

OIIK-3.3: OpuenTupyercs B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCIUILIMH C IIEJbI0 TPUMEHEHHUS UX B
npodeccuoHaNbHOI e TeIbHOCTH

B pe3yibTate 0cBOeHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEeH

3.1|3nats:
3.1.1 | - pu3uvecKkre OCHOBBI MEXaHHKH;
3.1.2 | - ocHOBHBIE MOHATHSI, 3aKOHBI 1 MOJIENIN MEXAHUKH, SJIEKTPHUECTBA U MarHeTHU3Ma, KoJieOaHuil 1 BOJIH, KBAHTOBOH
(U3UKH, MOJICKYISIPHOM (DU3UKH U TEPMOIMHAMUKH, ONITHKH, AaTOMHOH U SICPHON (DU3UKH;
3.1.3 |- MeTOIBI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICIOBaHUS B (PU3HKeE.
3.2 | YmeTh:
3.2.1 | ucionp30BaTh pU3NIECKUE 3aKOHBI IIPH aHATH3E U PEIICHUU MPoOIeM NpohecCHOHANBHON NesITeIbHOCTH
3.3 | Baagerb:
3.3.1 | MeToiamu IipoBeieHUs (PU3HIECKUX H3MEPEHUH, METOJIaMU KOPPEKTHOW OLEHKH IMOTPEUTHOCTEH TPU MPOBEIACHUHN
(U3HIECKOr0 3KCIepIMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp | YUacosn | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen Pa3nen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruxka /Jlex/ 1 2 JI1.1J11.4 0
Cp Kunemaruka nocTynaTenpHOrO ¥ BpalaTelbHOIO JBUKCHHUS 1 6 1.4 0
MaTepHalbHOI TOYKH U TBepaoro Tena. /Cp/
JIa6 OCHOBBI METO/IOB 00PabOTKH PE3yabTATOB U3MEPEHUH HU3NIECKUX 1 2 JI1.4 J11.6 0
BenmurH. OmpeeneHre IUIOTHOCTH TeJl MPaBUiIbHOM Gopmbl. /J1ab/
Jlex Hunaamuka /Jlex/ 1 2 JI1.1J11.4 0
JIa6 OnpeeneHre YCKOPEHUs CHIIBI TSDKECTH 10 crtoco0y beccens. 1 2 JI1.4J11.6 0
OnpeneneHrne MOMEHTA HHEPLIMU MaXxOBOTO KOJIeca TMHAMUIECKUM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA JMHAMUKH BPAIATEILHOTO
JIBYDKEHHS ¢ IIOMOIIIbo MasiTHrka O0epOeka. /J1ab/




Cp JluHaMuKa MOoCTyNnaTeabHOro IBMKeHUs Tesl. OCHOBHBIE TEOPEMBI U JI1.4
3aKOHBI. J[MHaMuKa BpallaTebHOrO ABMKEHUS TBepaoro Tena. Pabora u
sHeprus B Mexanuke. /Cp/
Jlex Mexannueckue koeOanus M BOJHBI /JIek/ JI1.1J11.4
Cp I'apmoHmdeckue konebanus. 3aTyxatomue konedbanus. CroxeHne JI1.4 J11.6
konebanuii /Cp/
Paszmen | Pa3ngen 2. OcHOBBI MoJIeKkyIsIpHOIT pU3UKH
Jlex MonekynsapHo-KuHeTHuecKas Teopus /JIex/ J1.1J11.4
Cp MonekynsapHo-kuHeTnueckas reopus OCHOBHOE ypaBHEHUE JI1.4
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU HI€ANIbHOTO Ta3a. DIEMEHTHI
craTucTHKH MakcBeiuia u bonberimana. /Cp/
Jlex OCHOBBI TepMOJAMHAMUKH /JIeK/ JIL.1JI1.4
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO PHIIMEHTA JI1.4 JI1.5
ITyaccona mo ($a30BbIM cooTHOMIEHUSM. OTpeieieHre OTHOIICHHUS
yIENBHBIX TEMIOEMKOCTEH BO3yXa, U3MEPEHHBIX MPU MOCTOSHHOM
JaBJICHUH U MTOCTOSTHHOM 00beMe metoaoM Kiremana u Jlesopma /J1a6/
Cp OCHOBBI TEPMOJIMHAMUKH. AHAJIU3 NIEPBOTO U BTOPOTO HAYall JI1.4
TepMoauHaMuKkH. TerutoBblie MamuHbl /Cp/
HKP KonTpomnsras padora 1 /UKP/ J1.4
Paznen | Paspes 3. DiekTpoMarseTusm
Jlex Onekrpocraruka /JIex/ JI1.1J11.4
JIa6 HccnenoBanue siexTpocTaTunyeckoro nosst. OnpeneneHne eMKOCTH JI1.4J12.1
KOH/ICHCATOPOB METOAOM OAITICTUIECKOTO TambBaHoMeTpa /J1ad/
Cp OnextpocTtaruueckoe nojie. HanpsokenHOCTs U nmoTeHuan. Ipuaimm 1.4
cynepnosuuun. [lpumenenue Teopemsl 'aycca mi1st pacuera
ANEKTPUUYCCKHX TTOJICH. DICKTPOEMKOCTh YETHHEHHOTO TTPOBOIHUKA U
IUTOCKOTO KOHJEHCATOpa. DHEPTHs 3JIEKTpocTaTnIecKoro mois /Cp/
Jlex OnexrpoauHamuka /Jlex/ JI1.1J11.4
JIa6 M3mepeHune cOnpoTUBICHUS U OTIPEIECTICHHUE YEIbHOTO COMTPOTUBIICHUS JI1.4J12.1
npoBogHuKa. /J1ab/
Cp OnexrpoauHamuka. [Tocrosuubiii Tok. 3akoHsl Oma. K.IT.J1. nctounuka JI1.4
noctostHaoro Toka /Cp/
Jlex MarnauTtocTtaTika. MarautHas HHAyKnus /JIex/ JI1.1J11.4
Cp Marnutoctatuka. MarautHoe nose. 3akonsl Ammnepa, buo — Capapa — J1.4
Jlanutaca u monHoro Toka. Cuna Jlopenna. /IBuxeHune 3apspkeHHBIX
4yacTul] B MarHuTHOM mone /Cp/
Jlab OnpezeneHne ropu30HTAIBHON COCTABIISIIONIEH HAPSKEHHOCTH 1.4
MarHuTHoro moJist 3emin. /J1a6/
Cp MarnutHas uaaykuus. Teopus Makcpena. SIBIeHne 3J€KTpOMarHUTHON JI1.4
uaaykunu. CamonHaykuusa. MTHAYKTUBHOCTh. DKCTPATOKU 3aMbIKAaHUS 1
pa3MbIKaHUs dJIeKTprueckol 1enu. KonebarenbHplii KOHTYD.
DrekTpoMaruHuTHbIe Koebanus /Cp/
HKP Texymuit kouTpoas /MKP/ J1.4
Paznen | Paspen 4. Ontuka
Jlex ®dusnyeckas ontuka /JIex/ JI1.1J11.4
Cp OCHOBHbIE 3aKOHBI T€OMETpHUYECKON onTHkH. MHTepdepeHius u JI1.4
mudpaxkius cBeta. [lomsipusanus ceeta /Cp/
J1a6 Onpenenenue riraBHOro (POKYCHOTO pacCTOsHUS TUH3. OnpeencHre JI1.2 J11.4
ToKa3aTesel MpeToMIICHHSI KHUIKOCTEH ¢ TOMOIIBIO pedpakToMeTpa
A0GGe. OmnpeniersieHne JJIMHBI BOJIHBI H3JIy4EHUS Jia3epa Py TOMOIIH
nudpaknnoHHON pemeTkH. /J1ad/
Jlex KganroBas onrtuka /JIex/ JI1.1J11.4
Cp KBanTOBas onTrka 3aKOHBI TEIUIOBOTO U3IydeHus U Gotoaddekra /Cp/ JI1.4
Jla6 OmnpeneneHne TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM JI1.2 J11.4
MetonoM. /JIab/
Paznen | Paspen 5. ATtomHas u saaepHas Gpuznka
Jlex Crpoenue aroma /JIex/ JI1.1J11.4
Cp Crtpoenune atoma KBaHTOBas mprpoia CBETa U BOJIHOBBIE CBOMCTBA JI1.4

yactuy /Cp/




JIab I'panynpoBka MOHOXpOMATOpA MO CIEKTPY UCITYCKAaHHs aTOMOB PTYTH. 1 4 J1.4J11.5 0
HcenenoBanue CieKTpoB UCITYCKaHUS BOZOPOAA U ONPEAEIICHUE
noctostaHoM Panoepra /J1a6/

Jlex SAnepnas ¢pmsuxa /Jlex/ 1 2 J1.1J11.4 0
Cp SnepHas ¢pu3uka 3aKoH paTHOaKTHBHOTO pacmaza. SepHsie 1 6 JI1.4 JI1.5 0
peaxum /Cp/
HKP Texymmuit xorTpons /MKP/ 1 2 J1.1J11.3 0
J1.4

5. COJEPKAHME JUCLHUILINHBI (MOAYJIST)

Pasznen 1. OcHOBBI MEXaHUKHU

Tema 1.1. Kunemaruka

OnemeHThl KHHEMaTHKU. Mozenu B mexaHuke. Cuctema otcueta. [loctynarensHoe ABMKeHUE TBEpAOTo Tena. Tpaekropus, ATuHa
MyTH, BEKTOp nepemenieHus. CKOpoCTh M yCKOpEHHE TOYKH KaK MPOU3BOIHBIE paJnyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTCHIAJIbHOE YeKopeHus. Kitaccnukanust BUIOB ABHKCHUS.

Tewma 1.2. lunamuxa

Tpu 3axona nunamuku Herotona. IToHATHA Macchl U cuilbl. Buibl cuil B MEXaHUKE: TPEHUs, yOIPYTOCTH U TArOTeHUs. MMitynbe Tena.
Wmnynbe cunbl. BHenHue 1 BHyTpEHHHE CUIIBI. 3aKOH COXpaHEHUs UMITY/IbCca MEXaHW4eCcKol cucteMsl. LlenTp Macc (LIeHTp
WHEPINN) MEXaHUYECKOW CUCTEMBI M 3aKOH €r0 JBH)KCHUSI.

PaboTa mocTosSHHON 1 IepeMEHHOH CHIIBI. BrIpaxkeHHe paboTHI CHIIBI Yepe3 KPUBOJIMHEHHBIN HHTErpail. MOITHOCTE. DHEPrust Kak
YHUBEpCaJIbHAs Mepa Pa3MUUHBIX (popM ABMKEHUS U B3auMozeicTBus. KuHeTnueckast sHEprisi MeXaHUUeCKOW CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH DHEPTHHU H €r0 CBS3b C OTHOPOIHOCTHIO BPEMEHH. Y Iap aOCOIIOTHO YIIPYTHX U HEYIPYTHX TEl.
MoMeHT nHEepLIUU TBEPIOTO Tela OTHOCUTENBHO ocu. [Ipumeps! ero Berurcnenus. Teopema lteitnepa. MomeHT cusbl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BpPAIATEIFHOTO IBMYKEHUS TBEPOTO Te€Jla OTHOCHTEIILHO HETIOABMKHOM OCH. 3aKOH COXPaHEHUsT MOMEHTA
UMIIYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3akoH BceMUpHOTo TsroTeHus. [loTeHnmnanpHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHUJIOBOM TIOJI€ U €€ CBSI3b C CHIIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U raze. Exunuisl usmepenus aasienus. 3akonsl [lackans u Apxumena. TeueHue uneanibHON )KUAKOCTH.
YpaBHEeHHE HEPa3phIBHOCTH. Y paBHEHUE bepHymn u cieacTBus u3 Hero. Teuenne Ba3kon xuakoctu. opmynsl HeroToHa 1
Croxkca. Koo puIueHT BI3KOCTH U METOJIBI €T0 ONpPECTICHHUSI.

Tema 1.3. Mexanndeckue KoeOaHUs 1 BOJTHBI

T'apmoHn4eckre KoaeOaHus U UX XapakTepucTUKH. JJuddepennnansHoe ypaBHCHHE TapMOHUYECKHX Konebanuil. [Ipy>XKuHHBI,
(usndeckuil 1 MaTeMaTHYECKUN MasSsTHUKHA. DHEPTUsl TapMOHUYIESCKHUX KojieOanuil. ClIoKeHHE TAPMOHHYECKUX KOJIeOaHUH OJTHOTO
HaIpaBJeHUs U OJAMHAKOBOM yacToThl. buenue.

CrnoxeHus B3aMHO MEPIeHANKYISIPHBIX Konebanuit. @urypsl Jlnccaxy. 3aTyxaromue 1 BEIHYKICHHbIE Koebanus. PezonaHc.
BonHoBBIe iporniecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IponoibHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiiei BoHbI. [IJTnHA BOJHBI M BOJIHOBOE YHCIIO.

Paznien 2. OCHOBBI MOJIEKYIISIPHOH (HH3UKH

Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcnoBHoe ypaBHeHue MKT uaeanbHbIX razos.
Cpensss KHHeTHYIecKasi SHeprust MoneKyil. MolIeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEeHTBI CTATUCTUYECKOH (pU3UKH. 3aKOH MakcBeluia i1 pacipeelIeHs MOJIEKYI HIECAILHOTO Ias3a 10 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boxbiiMaHa Ui paciipefeeHus YacTUI] BO BHEIITHEM MTOTEHIINATIBHOM 11oJe. CpegHee 9rciio
CTOJIKHOBEHHH M CPEeTHSA ATHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnebitHOEe 0o6ocHoBarKue MKT. [Tuddy3ust, TeIonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHbl Ouka, @ypre n HeroToHa.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoOOABI MOIEKyI. 3aKOH PaBHOMEPHOTO PACHPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
ITepBoe Hauano TepmoanHaMuKH. PaboTa raza npu n3mMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT BUja nporecca. [IpuMeneHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbI mporecc. Y paBHenue [lyaccona.

Kpyrossie mponeccel. O6patumsie n HeoOpaTuMmble mponecchl. Lukin KapHo u ero k... 1d uaeansHOro rasa. Bropoe Hagano
TepMoauHaMuKu. IloHsATHe 06 SHTpoNuUY, €€ CTATUCTUYECKOE TOJIKOBAHHE.

CuItel ¥ TOTEHIINATBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMoieHicTBISL. D ek THBHBIN qraMeTp MoJeKyl. Y paBHeHHe BaH-1ep-
Baannca. ®azoBsie nepexonst 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U )KUAKOTO COCTOSTHUIMA
BemecTBa. IToBepxHOCTHOE HaTsKeHHe. CMadunBaHue. KanunmspHble SBICHUS.

Paznen 3. DnexkrpoMarueTusm

Tema 3.1. DnexTpocTaTuka

3akoH Kynona. Hanpsi>keHHOCTb U CHJIOBBIE IMHUY HANPS KEHHOCTH 3JeKTpudeckoro nois. IIpuniun cynepnosunyuu
asieKTpudeckux noiseil. [Ipumep pacuera HanpsHKEHHOCTH MOJIS, CO37aBaeMoi cucTeMO 3apsaa0B. [I0Tok BekTOpa HANPSKEHHOCTH
anexkTpudeckoro noia. Teopema Octporpanckoro-I'aycca

PaboTa cuit 3eKTpUIecKoro moJs mo nepeMelieHuro 3apsaaa. LIupKynanus BeKTopa HanpsbkeHHOCTH. [1oTeHIManbHbIi XapakTep
JNEKTPOCTaTUUECKOro nos. [ToTeHnnan snekTpuiecKkoro nomist. DKBUMOTEHIHAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIUANA C
HaMpPSHKEHHOCTBIO NOJIS. DIEKTPUUECKOE MOJIE B AUINEKTPUKAX. TUIIBI NUAIEKTPUKOB. Buasl nonspusanuu. Bekrop nonspusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IToJ€. DIEKTPOEMKOCTh MpoBoAHUKA. KoHneHcaTops! 1 ux BuAsl. DopMylia MIOCKOTO




koHJeHcaTopa. CrocoObl coeTMHEeHH KOHIEHCATOPOB B 6aTapero. DHEprus 31eKTpocTaTudeckoro noiast. O6bpEMHas MIOTHOCTh
SHEPruH.

Tema 3.2. DnekTpoauHaMHKa

IocTosHHEBIN 2MeKTpUYecKui TOK. Buabl HocuTeneil 3apsaa B pa3nuuHbix cpegax. Cua Toka. Bexrop mnorHoctr Toka. 3/1C
UCTOYHMKA TOKa. 3akoH OMa /1S yqacTKa U nmoaHoi nenu. ConpoTuBlIeHNe U MIPOBOJUMOCTb MPOBOIHUKOB, HX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH pH Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTH 3JIeKTpHUYecKoro Toka. 3akoH Jlxoynsa-Jlenma. [Ipasmia Kupxroda n npuMeHeH#e UX K pacdeTy
pa3BeTBIEHHBIX Lieneil.

Tema 3.3 MaraurocTaTika

MarnutHoe none. Munykuus MmarautrHoro nosst. CuiioBble IMHUMA MarHUTHOTO IOJIsL, €r0 BUXPEBOU XapakTep. 3akoH Ammepa JJis
CHUJIBL, ACUCTBYIOLIEH HA IPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOoHTyp ¢ TokoM B
MarHutHoM node. [Ipusnun pa6oTs! anekrpoasurarens. 3akoH buo-Casapa-Jlannaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
noJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJEHCTBHUS IapaJlIeIbHBIX TOKOB. 3aKOHBI AMIiepa. JIBHxeHUE 3apsKEHHBIX YaCTULl B MATHUTHOM nosie. Cuia
Jlopenna. Hupxymsuus sekropa H u B. 3akon nomHoro Toka. MarHuTHOE mose coleHonaa U Topousa. I1oTok BeKTopa MarHUTHOU
unaykuu. Teopema ["aycca nns nmonst B. Ilotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenia

Paborta o mepeMeneHnio NPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM IT0JIe. DJIEeKTPOMAarHUTHast HHAYKIHA. 3akoH Dapaznes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. SIBnenue camonHAyKIuu. MHAYKTUBHOCTH KOHTYpa. DJ1C
CaMOMHIYKIMY. B3anmuas nHayknus. MarauTHOE 1oJie B BEIIeCTBE. THIbI MarHETHKOB (1na-, napa- U heppOMarHeTUKH), UX
¢u3maeckas npupona. HamaramaeHHOCTS. MarHuTHas IpoHHIaeMocTh BemecTBa. OcHOBEI Teopnu MakcBeiuia. Tok cMemeHns.
YpaBHenus Makcseria B uHTerpansHoit ¢opme.IlonsaTtue o mepemenHoM Toke. OMUUECKOE, peakTUBHOE (EMKOCTHOE U
UHIYKTHBHOE) 1 MOJHOE COMPOTHUBJIEHHS LIETIU TepeMEHHOro Toka. 3akoH OMa JUIsl ey IePEMEHHOr0 Toka. MOIIHOCTb,
BblJIEIIsI€Mas] B LIENU IIEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE Kosebanus. ["apMOHIMYECKHe, 3aTyXaloIie 1 BEIHYKACHHbIe KoaeOanus. IlonsTie o pe3oHaHce.
OnexTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMAarHUTHBIX BOJH.

Paznen 4. Ontuka

Tema 4.1. ®uznyeckas onTukKa

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx dusuyeckuii cmbici.
SIBneHUE TIOTHOTO BHYTpeHHETO oTpakeHns. CBeroBoabl. Cheprueckue 3epkana. Popmyna 3epkana. [loctpoerne n3o0paxeHnit.
Tonxkwue nun3b1. @opMmyrna uH3EL [locTpoeHue H300paKeHHUH.

BounHOBast aneKTpoMarHuTHas MpUpoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepeHin ceera. Pacuer
naTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepEepeHINN B HayKe U TEXHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOMH penretke. @opmyna Bynbega-bparra. Pertrenorpaduyeckoe muccinegoBanue CTpyKTyphl
kpuctamioB. [TonsaTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Matoca. [Tonspuzaius cBeTa mpu OTPaKEHUHU U
MPEeIOMJIEHUH Ha TPaHULE JBYX IU3IEKTPUKOB. 3akoH bprocrepa. JIBoiiHoe mydenpenomiuenue. ITpusma Hukomns. Ionsponast n
MOJAPHU3AI[IOHHBIE TTPU3MBL.

HckycctBenHas ontudeckas annzoTponus. Dddexts! Keppa u @apanes. OnTudecku akTHBHBIE BeliecTsa. Jlucmepcus ceera.
DNEeMEHTHI 3JIEKTPOHHOM Teopuu auctiepcun ceeta. [lornomenue (abcopouus) crera. 3akon byrepa.

Tewma 4.2. KBanToBas onruka

TemnoBoe U3ITydeHNE U €r0 XapaKTePUCTUKH. AGCONIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO yepHOro Tena. 3akoH cMenienus Buna. @opmyna Penes-/xunca.

Ssnenue porodrddexra. Buennnit poTodrddekT u ero 3akoHbl. PoTOHBI. YpaBHeHHE DHHIITEHHA T BHEMTHET0 (hoToddhdekra.
Macca n ummynsc ¢portoHa. JaBnenne cBera. OnbiTel JleOenena. Jlazeps!, mprHINN EWCTBHS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 5. AToMHas U siiepHas pu3uKa

Tema 5.1. Ctpoenue atoma

Mopnemnu aromoB Tomricona u Pesepdopaa. OMmupraeckre 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAHHS U MOTJIOMIECHHS aTOMOB.
®opmyna Punbepra. Jlunerdarsiii ciektp aroma Bogopoaa. OCHOBHBIE CEPUU CIIEKTPATbHBIX JTMHHMA.

Bounna Jlyn ne Bpoitnst. OnbITHOe 060CHOBaHUE KOPIYCKYJISIPHO-BOJIHOBOT'O Jyalli3Ma CBOMCTB BemiecTBa. COOTHOIICHUS
HeomnpeneneHHocTel [ei3enOepra kak mposiBIICHHE KOPITYCKYIISIPHO-BOJIHOBOTO JTyalli3Ma CBOMCTB Martepu. BoHoBast hyHKITUS 1
ee craTucTUuecKuil cmpici. YpaBHeHue IlIpénunrepa ans craMoOHapHBIX COCTOSHUM.

IMoctynarst bopa. bopoBckas Teopust atoMa BOJOPOJia U BOAOPOAONOA00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHUKE.
Kganrtossle uncna. CriuH 31ekTpoHa. CiuHoBoe KBaHTOBOE yucio. [Ipunuun ITaynu. Pacnpenenenne 3JeKTPOHOB IO COCTOSIHUSIM.
Tema 5.2. Snepras pusmka

Pentrenosckue cnekTpsl. 3akoH I'. Mosznu. Ilornomienre, CioHTaHHOE U BBIHYKICHHOE U3ydeHue. [IoHsTue 06 onTuiaeckux
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pazmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jleekt maccsl n
SHEPIrus CBsI3M A1pa.BzaumoselicTBie HyKIOHOB M [IOHATUE O CBOMCTBAaX U MPUPOJE ANEPHBIX cuil. Monenu siapa. Pannoaktusaoe
U3JIydeHHEe U ero BUABL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(da, OeTa - U raMMa-u3ITydeHNUs
aToMHBIX siaep.IloHsATHE 0 AAepHBIX peakIUAX U UX OCHOBHBIX TUNaxX. McKyccTBeHHas paJioaKTUBHOCT. JleleHue TSKENbIX saep.
Llerrnas peakmwms menenus. [loHsTHE 0 SOepHOM SHepreTHKe. Peakmms cuHTe3a aToMHBIX sep. [Ipobiema ynpapiseMbIx
TEPMOSIIEPHBIX pEaKIHid. DIleMeHTapHbIe YacTHIEL. VX Kiaccudukanms.




6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brinonnenue u 3amuTa 1a00paTopHBIX padoT
BerinonHeHne caMOCTOSTEIBHBIX PadoT

3auer

OK3aMeH

6.2. TeMbl MUCbEMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-3: CriocofeH nCTIonp30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYIHBIX JUCIUIUINH B PO(EeCCHOHANBHO IeTeTbHOCTH

1 cemectp

OTKpBITBIE BOIIPOCHI

Bomnpoc Nel

OnummuTe nporece n3MepeHns KodQUITIEHTa TPEHUS CKOIBKSHUS MEXITy ABYyMsI OBEpXHOCTSIMHU. Kakue mapameTpsl HEOOX0ANMO
KOHTPOJIHPOBATh NP MPOBEACHUHU dKCIIEPHMEHTa?

Ortser:

s m3meperns koddduImeHTa TpeHUs CKOIBKESHUS MEXK/Ty IBYMsI IOBEPXHOCTSAMH OOBIYHO HCITONB3YETCSI METO]] HAKIIOHA
IIJIOCKOCTH. O,HI/IH 13 00BEKTOB TOMEMIACTCA HAa HAKJIOHHYIO INIOCKOCTD, U TOCTCIEHHO YBEJIMYUBACTCS YI'OJI HAKJIOHA 10 MOMCHTA
Havasa ckoibxeHns. Koaduiuent TpeHns paccUuThIBACTCS KK TaHT'€HC YIila HAKJIOHA. BayKHO KOHTPOIMPOBATh YUCTOTY
HOBerHOCTeﬁ, PAaBHOMCPHOCTD IPUJIOKCHUSA HAIPY3KHU U OTCYTCTBHUEC BH6paHPII>i.

Bomnpoc 2:

OOBsIcHHUTE, KaK U3MEPUTH CKOPOCTb PACIIPOCTPAHEHUs 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKTOPBI HYXKHO YIUTHIBATH?

Ortser:

CKOpOCTI) pacnpoCTpaHCHNS 3BYKOBBIX BOJIH B CPEIC UBMEPACTCA C TOMOIIBIO METOA0B, OCHOBAHHLIX Ha PETUCTPALlNA BPEMEHU
HPOXOXKICHHS 3BYKOBOW BOJIHBI MEXKY JIBYMS TOUKaMH. VICIIONB3yIOTCS YIIbTPa3BYKOBBIE IaTYHKH WM MUKpOQOHBI. BaskHo
YYUTBIBATh TCMIICPATYPY CPCAbl, BIAXXHOCTb U HAJINUINC HpeHHTCTBHﬁ, KOTOPBIC MOT'YT MOBJIMATH HAa PACIIPOCTPAHCHHUC 3BYKaA.

3aKpblTble BOIIPOCHI ¢ OAHUM PABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCHIBAET ABIKEHHE Tea 0 BO3ICHCTBUEM BHEIIHEN CHIIBI?
a) 3aKOH BCEMHUPHOTO TATOTCHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3akoH coxpaHeHHs SHEPTUU

ITpaBunbHeI 0TBET: b) Bropoii 3akon HeroToHa

Bomnpoc Ne4

Kakoii npubop ncnons3yercst A1 U3MEPEHHst CKOPOCTH 3ByKa B Boje?
a) 'mpponoxaTop

b) Oxomnot

¢) Conorpad

d) JaTumk naBneHus

IMpaBunbHEIT oTBeT: a) ['MaponokaTop

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 G0pTa

d) I'nybuna ocaaku

[IpaBuibHBIC OTBETHL: &, b, ¢, d

Bonpoc Ne6

Kakne npr6ops! HCIIOIB3YIOTCS YISt H3MEPEHHSI MAarHUTHOTO 1OJIs?
a) Kommac

b) Maruurometp

c¢) [anpBanoMeTp

d) Karymika nHIyKTHBHOCTH

IIpaBunsHbIE OTBETHL: b, d




BOHpOCLI Ha YCTAHOBJICHHEC OCJIEA0OBATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BATEIBHOCTD MIAT0B IPH MIPOBEACHUH KCIICPUMEHTA T10 H3MEPCHUIO CKOPOCTH 3BYKa B BO3IyXE:
1. [MonxroueHne MUKPOGOHOB K PETHCTPUPYIOIIEMY YCTPOHUCTBY.

2. H3mepeHne BpEeMEHHU MPOXOKICHUS 3BYKa MEXKIy MHUKPO(OHAMH.

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

4. Hacrpoiika paccTosHHI MeXIy MHKPO(OHAMH.

[IpaBuiibHas IOCTENOBATENBHOCTD: 4 — 1 — 2 — 3

Bonpoc Ne8

YcTaHOBHTE NOCIEA0BATENIFHOCTD IIIATOB IIPHU HACTPOHKE J1a3epHOr0 AalbHOMEpPa ISl U3MEPEHUS PACCTOSHUS:
1. Hacrpoiika npueMHuKa curHana.

2. INonxioyeHne UCTOYHNKA ITHTaHNUS.

3. Hacrpolika nepenatoero asepa.

4. W3mepenue paccTOsHUS.

[IpaBuiibHas mocnen0BaTENbHOCTD: 2 — 3 — 1 — 4
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH SIBICHUSAMH U IPHOOpAMH, UCTIONB3YEMBIMU JUIS UX U3yICHUS:
du3nuecKkoe sIBICHUE TIpubop

a) DmekTprdectBo 1) Ammepmerp

b) Marnetusm 2) Kommnac

¢) Onrtuyeckue 3PpPeKTo 3) Cnexrpometp
d) PammoaktuBHOCTE 4) ['efirepoBCKHiA CUSTUHK
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)

Bompoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY PH3MUSCKIMH BEIMUMHAMY U UX STUHHUIIAMH U3MEpeHUs B MeXIyHaApOIHOW CUCTEME SIIHUI]
(CH):

dusnyeckas BeIuYrHA Enununa usMepenus
a) Cuna 1) Hetoton

b) Pabora 2) [Ixoynb

¢) MomHoCTh 3) Barr

d) Dueprus 4) JIxoynb

IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

6.4. Mertoauueckue MaTepuaJibl, onpeae/sonue npoueaypbl OeHUBaHUusA

Metoauka OLIEHKHU 3K3aMeHa 110 AUCLUIIINHE

TeopeTuueckas 4acTh 3K3aMeHa M0 JUCHUIIINHE IPeACTaBIseT coO00i KOMITIEKC BOIPOCOB Ha YCBOGHHE IPOICHHOr0 MaTepHuania -
TEPMHHBI, ONPEIEIICHNUS, 3aKOHBI.

B pamkax TeopeTHuecKoi 9acTH 00y4aroImuics, U KaKA0To 3a1aHus, (POPMYIHPYET MPaBIILHbIE C €r0 TOYKH 3PEHHS OTBETHI.
3agaHue CUNTACTCS BHINIOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEACTABIISIET 3a1a4ll, HAllPaBJICHHbIE Ha BBISIBICHHE BO3MOXKHOCTHU NIPAKTHYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUUECKOr0 pas3iena.

OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOJIHEHUS TEOPETHYECKOH U MPAaKTUYECKOH yacTeil B COOTBETCTBUH C
HPUBE/ICHHBIMU HIDKE TPEOOBAHUAMU.

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

4 (xopor1io) 75+84 Bce 3amaHus BBIMONHEHBI B COOTBETCTBHH C TPEOOBaHUAMH, B 00BEME JOCTATOYHOM [T OOIIEro
(hYyHKITMOHUPOBAHUS CHCTEMBI HJIH BBITTOJTHEHO JIBA 3a/IaHKsI B COOTBETCTBUH C TPEOOBAaHHUSIMH, B TIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YHOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee ABYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 00BeMe
JIOCTATOYHOM JJIs1 001Eero PyHKIMOHUPOBAHUS CUCTEMBI

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

JOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI
HToroBblii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIel JacTu. B CIOpHBIX cioydasx IpenoaaBaTenb BIPABe 3aaBaTh
YTOUHSIIOIINE BOIIPOCHI M aBATh AONOJIHUTEIIBHBIC IPAKTUUECKUE 3a/[aHUS.




MeroHKa OLCHKH 3a4eTa IO IUCIUIUINHE

3a4eT Mo AMCIUILTNHE BBICTABISACTCS IO PE3yJIbTaTaM CUCTEMATHUECKON paOOThI CTYJCHTA B TEUCHHE CEMECTpA.

MeTtoanka omeHKH J1abopaTOPHBIX PaboT

CTyIeHT TOJDKeH BBITIOJNIHUTE U 3aIIUTUTH BCE JTA0OPATOPHBIC PaOOThI, IPEIYCMOTPEHHBIC IPOrPAMMON THCIUILIHHBI.
JlabopaTopHast paboTa CUMTACTCS 3alIMIICHHON IPH YCIIOBUH YAOBICTBOPHTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, TIPUBEICHHBIX B KOHIIE KXKIOH pabOThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHITIOTHEHHUS TECTOBBIX 3aJIJaHHIA IO TEMe
paboThI HAa YCMOTpEHHUE MPEToaaBaTeNei.

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

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

JI1.1 |Tpodumona Tancus Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TEeXH. CIIel. By30B Mocksa: Axagemus, 2010

HBanoBHa

JI1.2 | Curumos Bnanucna | OnTuka. @usuka aToma: 1a00paTOPHBINA NPAKTUKYM MO QU3HKe Hosocubupck: CI'YBT,

HBaHoBuy,
IIporononosa Huna
IlaBnoBHa

2016

JI1.3 | Buxkynos C. B., Ousnka: cOOpHUK 3a1a4 HoBocubupck: CI'YBT,

Curumos B. 1.,
Tpeiakuna E. T.

2017

JI1.4 | C.B. Bukymnos, B.1. ®dusnka: yued. mocodue Hosocubupck: CI'YBT,

Curumos, E.T.
Tpsiakuna, A.C.
SpocnaBuesa

2017

JI1.5 |Hwuxurenko AHatomuii |JlaGopaToOpHBIH IPAKTHKYM IO MOJNEKYISIPHON (H3HKE: MPAKTUKYM Hosocubupck: CI'YBT,

I'eopruesuny, SxoBnes
Brnagumup
Huxomnaesuu,
CurnmoB Bianucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

2019

JI1.6 | Huxutenko AHaTtonuii |JIabopaTopHBIH MPAKTHKYM MO MEXaHUKE Hosocubupck: CI'YBT,

I'eopruesny, SIxoBnes
Buagumup
Huxonaesuu,
CurumoB Branucnas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

2018

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpaauit JlabopaTopHBIi MPAaKTUKYM O (pr3nke. DNEeKTPHIECTBO, MATHETU3M Hosocubupck: HI'ABT,

Bacunbesuu,
CuHok0oB Muxaui
IlerpoBuu

2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

Jlabopatopusi onTHKH W (HUBHUKU
aToMa - ydeOHasl ayAuTOpHS s
MIPOBEIEHHS 1a00paTOPHBIX
3aHATHHA

AynuropHast nocka; Komrmuiekt yueOHoi Mebenm; JlaGopatopHble ycraHoBku: OrmpeneiieHue
IJIaBHOTO (POKYCHOTO paccTosHHA JTHH3BL, OnpeneneHne Mmokas3aTels IPeOMICHHS XHUIKOCTEH ¢
moMouiplo  peppakromerpa A06e; OmnpenencHue [UIMHBI BOJNHBI  Jlazepa INPH  MOMOIIA
JIH(I)paKHHOHHOﬁ PCUICTKH, OHpe}ICJ’[GHI/Ie KOHICHTpAIUKU CaxapHbIX pPACTBOPOB C IIOMOIIBIO
caxapumetpa, 2 mT.; OmpeneneHue TeMrepaTypbl packan€HHoro Tena; MccnemoBanue
JIMHEWYaToro CIeKTpa BOAOPOa U ONpeieieHus MOCTOsIHHOM Punbepra

Vuebnas aAyIUTOPHS IS
TIPOBEICHHSI 3aHATHN
JIEKIIMOHHOTO THIIA

AynutopHas nocka; Kommuexkr yueOHoN mebenn; MynbTuMenuiiHoe o0OpygoBaHUE: MPOEKTOP
(cranmonapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)




JlabopaTopust MEXaHUKU U

AymutopHas nocka; Kowmmiuekr ydeOHON wmebenn; JlaGopaTopHble CTCHIBI: YHHBEpPCAIBHBIN

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

aymuTopust Ui TPOBEACHHS | TOPU3OHTAIBHOM COCTaBNIAOIMIEN MarHMTHOro mois 3emiud, 4 mr. OmnpeneneHHe YCKOPEHHS

71a00paTOPHBIX 3aHATUH CHJIBI TshKecTH no cnocoOy beccesnst, 6 mr.; Mastauk OGepGeka, 2 wT.; MaxoBoe Koneco, 4 mir.;
Ompenenenne  ckopocTd  3Byka; OrmperneneHue  OTHOWICHWS — TEIDIOEMKOCTEHW, 2  IT.;
JlabopaTopHOoe oOopynoBanue: Habop 31eKTpom3MepHUTENbHBIX mpubopoB, 2 mrT.; Habop
000pyIOBaHuUS AJIsl BIUMCIIEHHSI TOTPEIIHOCTEN U3MEPEeHUH, 6 1IT.

ITomemenne s | Kommaekr  ydebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHbIX K cetd  "HuTepHer' w

CaMOCTOSITEITLHOM paboTHI | 00eCTIeYNBAIOIINX ~ JOCTYI B JJICKTPOHHYIO  HMH(OPMAIIMOHHO-00pa30BaTENFHYI0  Cpexy

00yJaronIxcs YHuBepcHTeTA.




