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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

CynoBoe 311eKTpoo0OpyI0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

222

Texangeckas pusnka

223

JKon0rus

224

OCHOBBI HAYYHBIX UCCIIETOBAHUN

225

TexHoMOrMYecKas (HpOGKTHO—TCXHOHOFH‘IGCKEIH) IpaKTUKa

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

(MOJY.JIS)

OIIK-3: Cnoco0eH HCnoJ1b30BATh OCHOBHBIE 3aKOHBI €CTeCTBEHHO-HAYYHBIX JUCHUIJINH B IPodecCHOHANBHOI
AesITeJIbHOCTH

OIIK-3.1

: I/ICHOHLBYGT OCHOBHBIC 3aKOHBI €CCTCCTBCHHO-HAYUHBIX JUCHUIIJINH

OIIK-3.2: IIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX AUCIUILUINH B IPO(HECCHOHATBHON IESTENEHOCTH

OIIK-3.3: OpueHtupyeTcsi B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCLHUIUIMH C LEJIBbI0 IPUMEHEHUS UX B
npo¢eCCHOHATIBHON AeATENbHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIUMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3nats:
3.1.1| - ¢usnveckre OCHOBBI MEXaHUKH;
3.1.2 | - oCHOBHBIC MTOHATHS, 3aKOHBI M MOJICITH MEXaHUKH, DIICKTPHYCCTBA M MarHETU3Ma, KOJIeOAaHHH M BOJH, KBAHTOBOH
(GHU3UKH, MOJIEKYIISIPHOH (DM3UKH U TEPMOIWHAMUKH, ONITHKH, AaTOMHOM U SJCPHOH (HI3HUKH;
3.1.3 [ - METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICIOBaHNS B (pr3MKe.
3.2 | Ymern:
3.2.1 | ucionb30BaTh (PU3NUECKUE 3aKOHBI P aHAIIM3€E U PELIEHUHN MTPoOJIeM MPpo(ecCHOHANBHON eI TEeIbHOCTH
3.3 | Biagers:
3.3.1 | meTomamu poBeeHNS (PU3NUECKUX NU3MEPEHNUIT, METOJaMHU KOPPEKTHOH OLIEHKH IOTPEIIHOCTEH IIPH MPOBEACHUN
(bHU3HYECKOro 3KCIEPHMEHTA.
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)
Bun HaumeHoBaHMe pa3fesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHS / Kype ATroT
Pasnen | Pasges 1. OCHOBBI MEXaHUKH
Jlek Kunemaruxka /JIex/ 1 2 J1.1J11.4
Cp Kunemartuka nmoctynarenbHOTO ¥ BpalaTeIbHOTO JBUKCHUS 1 6 JI1.4
MaTepUaTbHON TOYKH U TBeporo Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NIECKUX 1 2 JI1.4 J11.6
BenmuuH. OmnpeseneHue MIOTHOCTH Tell MPaBIIbHOM (hopMel.  /JIab/
Jlex Junamuka /Jlex/ 1 2 JI1.1J11.4
JIab Omnpenenenue yCKOPEHHs CHIIBI TSKECTH 110 crioco0y beccens. 1 2 J1.4J11.6
OmnpeneneHue MOMEHTa HHEPIIMU MaXOBOTO KOJeca JUHAMHYIECKUM
MeTooM. V3ydeHre OCHOBHOTO 3aKOHA JIWHAMUKH BPAIaTeIILHOTO
JBIDKEHHS ¢ IOMOIIbio MasitHuka Obepoexa. /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 T'apmonmndeckue konebanus. 3aTyxaromue kojaebanus. CoxkeHue JI1.4 JI1.6
konebanuii /Cp/
Paznen | Pa3zjgei 2. OCHOBBI MOJIEKYJISIPHOM (pU3UKH
Jlex MonekynsapHo-KuHeTHuecKas Teopus /JIex/ J1.1J11.4
Cp MonekynsapHo-kuHeTnueckas reopus OCHOBHOE ypaBHEHUE JI1.4
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU HICAIbHOTO Ta3a. DIIEMEHTHI
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/
UKP Kontponbnas padora 1 /UKP/ JI1.4
Paznen | Paspes 3. DiekTpoMarseTusm
Jlex Onextpocraruka /Jlex/ JI1.1J11.4
JIa6 HccnenoBanue siexTpocTaTunyeckoro nosst. OnpeneneHne eMKOCTH JI1.4J12.1
KOH/ICHCATOPOB METOAOM OAITICTUIECKOTO TambBaHoMeTpa /J1ad/
Cp Onexrpocraruueckoe noie. HanpsoxkerHocTs 1 norernuan. [Ipuanun 1.4
cynepnosuuun. [lpumenenue Teopemsl 'aycca mi1st pacuera
ANEKTPUUYECKHX TTOJICH. DICKTPOSMKOCTh YeIMHEHHOTO MPOBOTHUKA U
IUTOCKOTO KOHAEHCATOpa. DHEPTHs 3IeKTpocTaTndeckoro moist /Cp/
Jlex OnextpoauHamuka /JIek/ JI1.1J11.4
JIab W3MepeHue conpoTUBIIEHUS U OLPEEICHUE YAEIBHOTO CONPOTUBIICHUS JI1.4712.1
npoBogHuKa. /J1ab/
Cp OnekrpoauHamuka. [ToctosHHbIN TOK. 3akoHbl OMa. K.IT.JI. ncrounuka JI1.4
mocTostHHOTO 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 moist 3emiu. /JIa6/
Cp MarnutHas uaaykuus. Teopus Makcpena. SIBIeHne 3J€KTpOMarHUTHON JI1.4
uaaykunu. CamonHaykuus. MTHAYKTUBHOCTh. DKCTPAaTOKU 3aMbIKaHUS U
pa3MbIKaHUs dJIeKTprueckol 1enu. KonebarenbHplii KOHTYD.
DnekTpoMaruuTHeIe kKonebanus /Cp/
HKP Kontponbhas padota 2 /UKP/ J1.4
Paznen | Pasmen 4. OnTHka
Jlex Ouznyueckas onrtuka /JIex/ J1.1J11.4
Cp OCHOBHbIE 3aKOHBI T€OMETpHUYECKON onTHkH. MHTepdepeHius u JI1.4
mudpaknus ceera. [lomsapusarus ceera /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 KsanToBas ontuka /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 KonTponsHas pabora 3 /UKP/ 1 2 J1.1J11.3 0
J1.4

5. COJEPKAHME JUCLHUILINHBI (MOAYJIST)

Pasznen 1. OcHOBBI MEXaHUKHU

Tema 1.1. Kunemaruka

OnemeHTH KHHEMaTHKU. Mozenu B mexanuke. Cuctema otcuera. [loctynarensHoe qBM>XKEHME TBEpAOTro Tena. Tpaekropus, AuHA
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 CHIIBL. BrIpaxkeHHe paboTHI CHIIBI Yepe3 KPUBOJIMHEHHBIN HHTErpajl. MOITHOCTE. JHEpPTus 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,
(usndeckuii 1 MaTeMaTHYECKUN MasSsTHUKHA. DHEPIUs TapMOHHYECKHUX KoieOaHuid. ClIokeHre TapMOHIYECKUX KOJICOaHHUIH OTHOTO
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.

DJeMeHTHI CTaTHCTHYECKOH (u3nKH. 3akoH MakcBeruta AJ1st paciipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 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 ¥ TOTEHIIMATIBHAS SHEPTHS MEKMOJICKYIIIPHOTO B3auMOIeHCTBISL. DQQEeKTHBHBIN TrHaMeTp MOJIeKy. Y paBHeHne 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. DnexkrpomarHeTusm

Tema 3.1. DnexTpocTaTHKa

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 nmos. IToTeHnunan a3nekTpu4ecKkoro nois. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaMpsHKEHHOCTBIO 10JIS. DJIEKTPUUECKOE M0JIE B AUANIEKTPUKAxX. TUIIBI TU3IEKTPUKOB. Buabl nonspuszanuu. Bekrop nongpusanuu.
IIpoBOAHUKH B 3IEKTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoaHMKA. KoHeHcaTOps! 1 nx BHABL. DOpMyIia MIOCKOTO




koHJeHcaTtopa. CrocoObl coeTMHEeHH KOHIEHCATOPOB B O6aTapero. DHeprus 31eKTpocTaTndeckoro noist. O0bpEMHAS MIIOTHOCTh
SHEPruH.

Tema 3.2. DnekTpoauHaMuKa

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 1o mepeMeneHnio NpoOBOAHNKA U KOHTYPa C TOKOM B MAarHUTHOM IToJIe. DJIEKTPOMAarHUTHas HHAYKIWA. 3akoH Papanes u
€ro BBIBOJ] U3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenua. Spnenue camonHAyKIuu. MHAYKTUBHOCTD KOHTYpa. DC
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.

OneKkTpoMarHUTHBIC Kosiebanus. ["apMOHIYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIE KoeOanus. [lonaTie o pe3oHaHce.
OeKTpOMarHUTHBIE BOJIHBI U UX cBoiicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJH.

Pasnen 4. Ontuka

Tema 4.1. ®usndeckas ONTHKA

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
HOJISIPU3aLUOHHBIE IPU3MBL.

HckycctBenHas ontudeckas aHu3oTponus. Dddexts! Keppa u @apages. Ontudecku akTUBHBIE BelecTsa. Jlucnepcus cBeTa.
DJeMeHTBI 3IEKTPOHHOI Teopuu qucrepcun ceera. [lornomenue (abcop6buust) ceera. 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.

SAsnenue porodaddexra. Buennnit poTorddexT u ero 3akoHbl. PoToHBI. YpaBHeHHE DitHINTEeHHA T BHemHero hotoaddekra.
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. DMmupraeckre 3aKOHOMEPHOCTH B CIICKTPax UCITYCKAaHHS U HOTTIOIIEHNS 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. DIIeMEHTapHbIe YacTHIIEL. VX KiaccupuKarms.




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

3amaHus U1 ONIpeeNIeHNs YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIHIH:

Kommnerennus OITK-3

3aKphIThIC 331aHUS:

1. ®u3uyeckue SBICHUS B OTMHAKOBEIX YCIOBHAX IMPOTEKAIOT OAWHAKOBO BO BCEX HHEPIHAIBHBIX CHCTEMaX OTcYeTa — 3TO
TIPUHIIMIL. . .

A OTHOCHTEIBLHOCTH; *

B cootBercTBus;

C IOTOJIHUTETFHOCTH;

D He3aBucHMOCTH.

2. VI3MeHeHUe BHYTPEHHEH SHEPrUH Ta3a MPOM30IIII0 TOJIBKO 32 CUET pabOThI CHKATHSA ra3a B ...

A mn3006apHOM TIporecce;

B uzoxopHOM mporuecce;

C HU30TEpPMHUYECKOM IPOIIECCE;

D aamabatudeckoMm mporiecce. *

3 DnekTpudecKoe Mojie CO3MaeTcs ABYMsI apauIeIbHBIMI, BEPTHKAIBHO PACIIOIOKEHHBIMHA TIACTHHAMH, 3apsDKCHHBIMH
Pa3HOMMEHHO C OJJUHAKOBBIMU 110 MOJIYJIO TOBEPXHOCTHBIMH IUIOTHOCTSMU 3apsA0B. HalpsykeHHOCTh pe3yabTHPYIOLIETO
9JIEKTPUUYECKOTO MOJISI paBHA HYJIIO ...

A 3ampenenamu miactuH ¥

B mexny ninactunamu

C TONBKO crpaBa OT BTOPOil MIIaCTHHBI

D Tonpko cieBa OT MepBOi MIACTUHBI

4.Toueunsrii 3apsan Q = 531 Kt nomereH B ieHTpe kyda ¢ o pedpa 10 cM. [ToTok BeKTOpa HAIPSHKEHHOCTH JIEKTPHIECKOTO
TMOJIS Yyepe3 OJHY I'paHb Ky0a paBeH ...

A 1 Hwm2/ Kn

B 5,31B.m

C 10xB.m *

D 8,85

5. Tesno OporeHo ¢ MOBEPXHOCTH 3eMIIH cO CKOpocThio 20 M/c o yriiom 60 0 k ropu3oHTy. OnpeenuTe paaunyc KPUBU3HBI €ro
TpaeKTOpUH B BepxHelt Touke. CONPOTHBICHHEM BO3yXa IpeHeOpeds. [IpuHsTs .

A 80m

B 20m

C 10m *

D 40m

6. [Ipu BpalieHNH TOYKH 10 OKPY>KHOCTH €€ YIIIOBOH MyTh MEHseTCs Mo 3akoHy ¢p=A+Bt+Ct3. 3aBUCIMOCTb YITIOBOTO YCKOPEHHS
uMeeT BUL...

A £=B+3Ct2

B e=4Ct

CB-2Ct

D ¢ = 6Ct*

7. Teno, MOIHOCTBIO OTPYXEHHOE B BOLY (IIOTHOCTH BoABI p=1000 kr/M3) BecHT B 5 pa3 MeHBIIE YeM B Bo3ayxe. UeMy paBHa
TUIOTHOCTH Tema?

A 1000xkr/m3

B 1250 kr/m3

C 200 xr/m3

D 5000 kr/m3

8. Uemy paBHa MOIIIHOCTH Cep/ilia CHOPTCMEHa BO BpeMsI COPEBHOBAHUM, €CIIM TIPH OJJHOM y/ape OHO coBepuraeT padoty 16 Ik, a
execekyHaHo nenaer 180 ynapos?

A 48Br *

B 120 Br

C 240 Bt

D 288 Bt

9. AMIutuTyIa KoJeOaHuit MaTeMaTHYECKOTr0 MassTHHKA paBHa 5 cM. Kakoll myTh MpoHIeT MasTHUK 3a 2 MHH, €CIIU IIEPUOJ €0
koJiebanuii 1,2 c.

A 2000 cm

B 20 cm




C200cm *

D 50 cm

10. Ecm yBenmm4auTh Maccy rpysa, MOJBEIICHHOT0 K CIUpaNbHOI pyxuHe, Ha 600 T, To eprox kojnebaHumii rpy3a Bo3pacraeT B 2
pa3a. OmpenennuTs MacCy EPBOHAYAIBHO MTOBEIICHHOTO IPy3a.

A300r

B200r

C 1200r

D400r

11. HanpaBneHus: BEKTOPOB MOMEHTA UMITYJIbCA M MOMEHTA CHJI JIJIsl PABHOYCKOPEHHOTO BPAILIEHUS TBEPJIOTO TeJla HAlIPABJICHHI. . .
A MOMEHT IMITyJIbCa 10 OCH BPAIIEHHS, 110 IIPABIUTY IIPABOTO BUHTA. MOMEHT CHIIBI EPIIEHANKYISIPHO OCH BPaIICHHS *
B MoMeHT umIynabca 1 MOMEHT CHIIBI TI0 OCH BPAILEHHs 10 TPABIITY IIPABOTO BHHTA

C MoOMeHT UMITyJIbca 1 MOMEHT CHJIbI MEPIEHANKYISIPHO OCH BPALLCHUS

D MoMmeHT uMItyinbca 1 MOMEHT CUJIbI HAIIPABJIEHbI IO OCU BpAIllEH!Us B IPOTHUBOIOJIOKHBIE CTOPOHBI

12. Bec Tena Maccoit m B nu@Te, OMYCKAIOIIEMYCS BHU3 C TOCTOSTHHBIM YCKOPSHUEM a PaBeH ...

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. U neanbHblil ra3 B KOJIXYECTBE 4 MOJIb M30TEPMUUECKU PACIIUPSAACH TOIYYHII OT BHEIIHETO HCTOYHHKA KOJIUYECTBO TEIJIOTHI 2,5
k/[x. IIpy 3TOM €ro BHYTpEHHSIs SHEPT U U3MEHMIACH HA. ..

A 2,5 xJIx

B 10 xJIx

C 0kJx *

D 20 xJlx

14. YpaBHeHHe ABIKESHUS TOUKH JaHO B BUE X=2sin(n/2t+ n/4) cm. Onpenenuts neproa KoieOaHui TOUKH.

Adc *

B0,5¢

C2c

D&c

15. B nanHyt0 TOUYKY NPOCTPAHCTBA MPUIUIN ABE CBETOBBIE BOJIHBI C OAMHAKOBBIM HAIIPABIECHUEM KOJIEOaHUH BEKTOpa , IEPHOAAMU
W W HavaJIbHBIMU pa3amMu W . MHTepdepeHus Habmoaaercs B crydae ...

A Tl=2cT2=4c ¢l-02 =const

B T1=2cT2=2c ¢p1-d2 = const*

CTl=2cT2=4c pl-dp2/=const

DT1=2cT2=2c ¢1-¢2 /=const

OTKpBITHIE 330aHUS:
16. Kakas xapakTepHCTHKa 3BYKOBOH BOJIHBI OCTaeTCsl HEM3MEHHOW TIPH TIEPEX0ie BOJIHBI U3 BO3yXa B BOAY?
OTBeT: 4acTOTa BOJIHBL.
17. Pa3HOCTH MEXly 3HAUCHHEM BEJTUUUHBI, I0Jy4aeMOl PY U3MEPEHUH, U €€ NCTUHHOM 3HAaU€HUH Ha3bIBAETCH. . .
OtBeT: aOCONMIOTHON MOTPENIHOCTBIO.
18. [epron nuppaKIIMOHHON PEIISTKH PaBEH 5 IJIMHAM MOHOXpOMaTHUeCKor BOJHEI (). Kakoe MakcHMallbHOE YHCIIO TJIaBHBIX
MaKCHMYMOB k maeT 3Ta pemrerka?
Otsert: 11 MakCUMyMOB.
19. B xakoM mporiecce H3MEHEHNE BHYTPEHHEH SHEpruy ra3a IIPOUCXOIUT TOJIBKO 3a CYET pabOTHI CyKaTHs raza’?
OtBet: B anuabaTHYECKOM TPOIIECcCe.
20. Juck maccoii T=2 KT KaTUTcs 03 CKOIbKEHHUS TI0 TOPU3OHTANIb "HON INIOCKOCTH €O CKOpocThio V=4 m/c. Haiitu
KHHETHUYECKYIO 3Hep—THI0 Ek ancka.
Otset: 24 Ix
21. INocnenoBaTeabHO COEAMHEHBINPABHBIX COMPOTHBICHUH. BO CKOJIBKO pa3 HM3MEHHTCS CONMPOTUBIICHHE LIETH €CIH UX COSUHUTh
napajuienbHO?
OtBeT: yMEHbIINTCS B n2.
22. HampshKeHHOCTB 3JIeKTPUYECKOro Mot Bo3pocia B 3 pasa. Kak n3MeHnTcs 060beMHas IIIOTHOCTH YHEPTHHU IEKTPUIECKOTO
nosus?
OtBer: yBenuuTCs B 9 pas.
23.Yacrtuna u3 COCTOSHUS NOKOS Hayaa JABUTAThCS 110 yre OKPYKHOCTHU paaunyca R=1 M ¢ IOCTOSHHBIM yIJIOBBIM YCKOPEHHEM € =
2 c-2. Yemy OyeT paBHO OTHOIIEHHE HOPMATIBHOT'O YCKOPEHHUS K TaHI'CHI[HATbHOMY YCKOPEHHUIO depes 1 ¢?
OtBeT:OTHOIIEHNE HOPMAIBHOTO YCKOPEHUS K TAHT'€HIMAIbHOMY YCKOPEHHIO depe3 | ¢ paBHO 2.
24. Temneparypa abCOJIIOTHO YEPHOTO TeJa YBEINYMIACH B 2 pa3a. Bo CKONBKO pa3 yBenMUmIach SHEpreTHIecKasi CBeTUMOCTD
3TOro Tena?
OtBert: yBenuuuiack B 16 pas.
25. YpaBHeHHe MIOCKOI rapMOHUYECKOHN BOJHBI, pacrpocTpaHstomeiics saons ocu OX , umeer Bua UeMy paBHa CKOPOCTb
pacmpocTpaHeHHs BOJHEHI (B M/c)?
OtBeT: M/cC.
26. Teno, MOJHOCTBIO MOTPYXEHHOE B BOAY (MIOTHOCTH Boabl p=1000 kr/mM3) BecuT B 5 pa3 MeHbIIe YeM B Bo3ayxe. Uemy paBHa
IUIOTHOCTB Tena?
OTBeT: IIOTHOCTH Tena paBHa 1250 kxr/m3.
27. Cuna ToKa B IPOBOASIIEM KPYTOBOM KOHTYpe HHIYKTHBHOCTBIO 0,1 ['H u3MeHsieTcs ¢ TeueHrneM BpEMEHH IO 3aKOHY .




AbcomotHas BennunHa J/1C caMOMHAYKIIMY paBHA. . .

Ortset: 0,03 B.
28. YacTuma IBIKETCS 10 OKPY>KHOCTH PaJiycoM 1 M B COOTBETCTBHH C ypaBHEHHEM Iie B paJnaHax, B ceKyHnaX. B kakoi
MOMEHT BPEeMEHHU OCTaHOBHTCS YacTha?

OTBeT: YacTUIa OCTAHOBUTCS B MOMEHT BPEMEHH, PaBHBIH 3 C.
29.3a Bpems t pacniasioch 75 % panuoakTUBHBIX aTOMOB. CKOJIBKO [IEPUOJIOB MOIypaclaga COCTaBUT 3TO BpeMs?
OtBerT: /1Ba nepuoa rnoyypacnasa.
30. Yepes KOHTYp, HHAYKTUBHOCTH koToporo L = 0,02 I'n TedeT Tok, n3MeHsromuiics no 3akoHy [=0,5sin500t. AMmuTyaHOE
3HaueHne DJ]C caMOMHIYKIIMHU, BOSHUKAIOLICH B KOHTYpE, PaBHO. ..

Ortset: 5 B.

TumoBsle NpakTHUECKHE 3aJaHUs K 9K3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsaMonnHeiiHOe NBUKEHUE MAaTEPUANIbHOM TOUYKH OMKCHIBAaeTCs 3aKkoHOM . HaliTi skcTpeManbHOE 3HaUEHHE CKOPOCTU
Touku. KakoMy MOMEHTY BpeMEHI OT Hauaja ABUXKEHUSI OHO COOTBETCTBYET. B Kakoll MOMEHT BpEMEHU CKOPOCTh 7

3aganue 2. B oqHOpOHOM MarHuTHOM moje ¢ uaaykiuei 0,35 Tn paBHOMepHO ¢ yacToToit 480 06/MUH BparaeTcs paMka,
cogepkamias 1500 ButkoB miomaaso 50 . Och BpallleHHs JIEKHUT B INIOCKOCTH PAMKU U EPINEHIUKYIAPHA THHUAM UHIYKLIUH.
Onpenenuts MakcuManbHyo JJIC HHAYKIMY, BOSHUKAIOIIYIO B paMKe.

3aganue 3. IIydok eCTECTBEHHOIO CBETA Aa€T HA CUCTEMY U3 4 HUKOJEH, INIOCKOCTh IIPOIYCKAaHUS KaKA0T0 U3 KOTOPBIX
noBepHyTa Ha yron 30° OTHOCUTENBHO MIIOCKOCTH MPOMYCKaHHs Mpeablaylero Hukoms. Kakas uacT cBeTOBOT0O MOTOKA MPOXOIUT
yepes 3Ty cucteMy? IToTepsiMM HHTEHCHBHOCTH CBETa B HUKOJIISIX NPEHEOPEYb.

TwuroBkIe BOIIPOCH! K 3aIUTE Tab0paTopHOil paboTh! «/I3ydeHne 0CHOBHOTO 3aKOHA JMHAMHKH BPAMIaTeIIFHOTO ABHKEHHUS C
nomoIsko MasTHHKa O6epOexa.»

1. Kakoe nBmxkeHue Ha3bIBaeTCs BpallaTelbHbIM?

2. Cdopmynupyiite BTopoii 3akoH HproTOHA /U1l BpamaTeasHOro ABMKeHHA. CpaBHUTE C 3aKOHOM JUIS ITOCTYIATEILHOTO
JIBIDKCHIISL.

3. Uro Takoe MOMEHT MHepLHU Tena? MOMEHThl WHEepIUH Tell MpaBUIbHON (GopMbl: 00pyya, HMIMHAPA, HIapa, CTEPKHs?
4. Yemy paBeH MOMCHT MHEPIIMU CHCTEMBI TEI?

5. Chopmymnupyiite Teopemy llltetinepa.

TuroBkIe BOIPOCHI K 3aIIUTE Tab0paTopHOil paboThl «OmpeaeneHre ropu30HTAIBHOM COCTABIAIONICH MATHUTHOTO MOJISE 3EMITH
[aiiTe ompezneneHne 3JIeMeHTaM 3¢MHOTO MarHeTH3Ma.

Cdopmymnupyiite 3axon buo-Casapa-Jlamnaca.

OOBbscHUTE PUHLUI CYNEPIO3ULINN MarHUTHBIX mosied. ['1e oH ucnonb3dyercs B pabore?

YeMmy paBHBI HaNpsDKEHHOCTh U MHIYKIMSI MAarHUTHOTO TOJISL B LIEHTPE KPYroBOro TOKA.

Kax BBITISANT MarHUTHOE TT0JIE KaTYIIKH?

B kakux eauHUIAX M3MEPIETCs HAMPSHKEHHOCTh MarHUTHOTO Toist B cuctemMax CU u CI'CM? Kakast cBSI3b MeXay HUMU?
Uro Takoe NOTOK MAarHUTHON MHAYKIMU KaTyIIKU?

OOBsICHUTE YCTPOWCTBO W IPHHITHIT ICHCTBHUS TaHTEHC - TabBAaHOMETPA U YKAXKHTE, JUIS KaKUX IMPAKTHYECKUX Lesieil OH
anMeHsIeTc;I

9. [Touemy u3mepenus Hanbosee TOUHBI IPU YIJIax OTKIOHEHMs ONMM3KuX K 45°7

TuroBkIe BOIPOCH! K 3aIIUTE JTabopaTopHOIt paboThl «OmpeaeeHue JUIMHBI BOJIHBI H3Ty4CHHUS Ja3epa IPH MNOMOIIN

T PaKINOHHON PEIIeTKI»

B uem 3akmouaercs sBIeHUE UHTEphEpeHIUH?

B dewm 3akirouaercs siBneHue qudpaxuumn?

OOBICHUTD SIBJICHHE TIepepacipeielIeHHsT CBETOBOH SHEPTUH NpH IU(PaKIIH?

Kakye MCTOYHHKH 3JIEKTPOMAarHUTHBIX BOJIH SBJISIOTCS KOTCPCHTHBIMHU?

Uro takoe audpaxiuonHas pemerka? dopmyna IiIaBHbIX AUQPAKIMOHHBIX MaKCUMYMOB.

Ha mudpakimoHHyI0 penieTky HOpMaJIbHO MagaeT mapayuieabHbIH MyqoK Jydei ¢ amuHaMu BoH Al u A2 (A1 > A2). Jlath
pHcyHOK (xon Jrydeii), COOTBETCTBYIOIIUH MepepacpeieNieHnto dHepruu B mopsiakax k =0,k =1,k =2

e R S

SR~

Tunossie TCOPCTUUCCKHUEC BOIIPOCHI K OK3aMCHY IO AUCHHUIIINHE:

1. Mogenu B mexanuke. Cuctema orcuera. TpaeKTopus, JUIMHA ITyTH, BEKTOP IEPEMELICHUS.

2. BekTopbl CKOPOCTH, YCKOPEHUSI €r0 COCTaBIISIIONIUE (TAHICHLIMAIEHOE U HOPMAJIbHOE YCKOPEHHS).

3. [pssMonuHEeHOE paBHOMEPHOE IBHKCHHE MATCPHAIBHON TOYKH. YPaBHEHHUS JNBIDKCHUS. | padUKH IIyTH, CKOPOCTH H
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO HMEepPIEHAUKYISIPHBIX KOIEeOaHHH.

5 Bunbpl MexaHMYECKHX BOJIH.

6 VYpaBHeHue Oerymieil mIockoil BodHEL VHTepdepeHys BoIH.

7. JIBIDKEHHE TeN B KHUIKOCTAX M Trazax. [logbpeMHas cuia, 1000BO€ CONMPOTHBRIICHUE.

8. Teuenue Bsazkon xunkoctu. @opmyna HeroroHa. PexkuMbl TeueHUs KUIKOCTH.

9. Koaddurment Bsazkoctu U Metopl ero onpeneneHus (Ctokca u Ilyaseiins).

10. Teopema Octporpanckoro- ['aycca amst 3IeKTPUUECKOTO MOJS B TUAJIEKTpUKE. JManekTpudeckas MpOHUIIAEMOCTh CPEJIbI.
11. OHeprus MEKTPOCTATHIECKOro MOJIsl. DHEPTUsl 3apsKEHHOTO YeAWHEHHOTO IPOBOIHUKA.

12. MarnutHslii notok. Teopema Octporpanckoro-I'aycca 1jii MarHUTHOTO TOJIS.

13. PabGoTa mepemerieHus POBOJHNUKA W KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

14. OnexTpoMarHuTHas UHAyKnus. 3akoH JleHna.

15. [Monspuzanus cBeTa Mpu ABOMHOM JydenpernomiieHHH B Kpuctamiax. [Ipusma Huxoms. 3akon Maoca.




16.

I/ICKyCCTBeHHa}I ONTUYCCKAad aHU30TPOMHUsI. Amnanus Hanps’>KEHHOTO0 COCTOAHUA ueTaneﬁ TMOJIAPU3aTUOHHO-OTITUICCKUM

MCTOIOM.

17.

18.
19.
20.
21.

Bpaienye miockocTy NosipU3aliy ONTHYECKU aKTUBHBIMM BellecTBaMU. OnpeneneHue KOHIEHTPalul pacTBOPOB
HOJSAPUMETPUUECKUM METOAOM.
®uzuka aroma. Mogenu atoma. Iloctynarel bopa.

Teopust aroma Boopozna 1o bopy. Yposuu sHeprun. CepuanbHas ¢popmyna bamsmepa.

PeHTreHOBCKME CHEKTpPhI U3IydeHUs. 3akoH Mo3nu
OneMeHTH! (PU3MKU IEMEHTAPHBIX YAaCTHI[. THITBI B3aMMOAEHCTBUH 3IIEMEHTapHBIX dacTull. IIoHATHE O KBapKax.

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPHI ONEHNBAHUS

MeToanKa OLIEHKH 3K3aMeHa MO0 TUCIUIIIIMHE
TeOpeTH‘ICCKaﬂ H9acCTb 5K3aMCHA MO ANUCHUIUIAHE MPCACTABIACT c000i1 KOMILJIEKC BOITPOCOB HAa YCBOCHUC HpOﬁZ[eHHOFO Marcpuajia -

TCPMUHBI, ONIPEACITICHUSA, 3aKOHBI.

B pamkax TeopeTnueckoi yacT oOydaromuiics, A KasKI0ro 3a/1aHus, (pOpMyIUpPYeT MPaBHIBHbIE C €T0 TOYKH 3PCHUSI OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4dae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTHBHOM cilydae 3afaHue

CUUTAETCSl HEBBIIOJIHEHHBIM.
IIpakTHyeckas 4acTh 9K3aMeHa 110 JUCLIUIUIMHE NIPEJCTABIAET 3a1a4l, HAPABJICHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOIO
IPUMEHEHUS KOHKPETHOIO TEOPETUYECKOT0 Pasiena.
OK3aMEH BBICTABISIETCA C YUETOM PE3YJIBTATOB BBIIOIHEHHS TEOPETUYECKOM U IPAaKTUUECKON 4acTel B COOTBETCTBUU C
MPUBECHHBIMH HIDKE TPEOOBAHUSIMH.

5 (OTIMYHO) >85

4 (xoporo)

75+84

Bce 3a1aHus BBIMONHEHB B COOTBETCTBHH C TPEOOBAHUAMHE, B IMOJHOM 00beMe M 0e3 OmIHOOK.
Bce 3amanus BEITIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMH, B 00BEME JIOCTATOYHOM JUIS OOIIETO

(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO /1B 3a/1aHMsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJTHOM 00BbeMe U 0e3 OIMOOK.
3 (yIOBIETBOPUTEIIBLHO)
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI
2 (HEyHOBICTBOPHUTEIIHHO)
JIOCTAaTOYHOM JJIs1 001ero (PyHKIMOHUPOBAHUS CUCTEMBI
HroroBblii 6aut 3a 3k3aMeH BBICTABIISIETCS 110 OLICHKE XyAIIEH 4acTH. B CIIOpHBIX ciiydasx IperoaaBaTelb BIPaBe 3a/1aBaTh
YTOYHSIOIINE BOIIPOCH U aBaTh JOTOJHUTEIBHBIC TPAKTHIECKUE 3aTa M.

50+74

<50

MeroMKa OLCHKH 3a4eTa IO IUCIUIUINHE
3a4eT Mo AMCIUTLTNHE BBICTABISACTCS IO PE3yJabTaTaM CUCTEMATHUSCKON paOOTHI CTYJCHTa B TEUCHHE CEMECTpA.
MeTtoauka oneHKH J1abopaTOPHBIX PaboT
CTyIeHT IOJDKSH BBIIOJNHUTE M 3AIUTUTH BCE JTA0OPATOPHBIC PabOThI, IPEIYCMOTPEHHBIC IPOrPAMMON THUCIUILIHHBI.

JlabopaTopHast paboTa CUMTACTCS 3alIUIICHHON IPH YCIOBUH YAOBICTBOPHTEIHHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPUBEICHHBIX B KOHIIE KAXKI0H pabOoThI B JIAOOPATOPHOM MPAKTHKYME, & TAK)KE BHITIOJTHEHHUS TECTOBBIX 3aJIaHUA TIO TEMe
paboThI HAa YCMOTpEHHUE MPEToaaBaTeNei.

BeinonHeHo He MeHee ABYX 3aJJaHUl B COOTBETCTBUHU C Tpe6OBaHI/I$[MI/I, B 00BeMe

Brimoaaeno MeHee JABYX 3a,ZIaHI/Ifl B COOTBCTCTBUU C Tpe60BaHI/IHMI/I, B 00BEME

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE 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 HHKCHEp.-TEXH. CIIell. By30B Mocksa: Axkagemus, 2010
HBanoBHa

JI1.2 | Curumos Bnanucna | OnTuka. @usnka aToma: 1a00paTOPHBINA OPAKTUKYM 1O (QU3HKe Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
IlaBnoBHa

JI1.3 |Buxkynos C. B., Ousnka: cOOPHUK 3a7a4 HoBocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeiakuna E. T.

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

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

2017




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.5 | HuxkureHko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DNEKTPUYECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

JlaGopaTopust onTHKH u (PU3NKU
aToMa - ydeOHas ayAuTOpHs s

AynutopHas pocka; Kommmexkt ywebnoit wmeGenm; JlaGoparoprele ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOro paccTosiHus JMH3bI, OnpereneHue nokasareis MPeJOMIICHHUS JKHIKOCTEH ¢

HpOBEACHUS J1a00OpaTOpHBIX | TOMOIIBI0  pedpakToMeTrpa AOOe; OmpeneneHue JUIMHBI BOJHBI  Jasepa IIPH  OMOIIH

3aHATUI nudpaknuoHHON pemeTkn; OnpenesieHne KOHICHTPAIIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapuMeTpa, 2 mr.; OmpeneneHne TeMIepaTypsl packanéHHoro Tena; MccnemoBaHue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

VYuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOEKTOP

IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHocHOI)

JIEKIIMOHHOTO THIIA

JlabopaTopust MEXaHUKU u | AynutopHas pocka; Kommnekt yue6HOH MeOenu; JlabopaTopHble CTEHABL: YHHUBEPCAIbHBIH

JNIEKTPUYECTBA - ydeOHasl [ cTeH] «3aKoHbI IIOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpezneneHne

ayoquTOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emud, 4 mT. OnpeneneHue yCKOpPEHHs

71a00paTOPHBIX 3aHATUI

CHIIBI TSDKECTH Mo crnoco0y beccens, 6 mr.; Mastauk O6epbeka, 2 wt.; MaxoBoe kojneco, 4 mr.;
OmpenencHue  ckopocTd  3Byka; OrmpenereHHEe OTHOWICHWS — TCIDIOEMKOCTEH, 2  IIT.;
JlaboparopHoe obOopymoBanue: Habop sneKkTpoW3MepHTeNbHBIX mpuOOpoB, 2 tmT.; Habop
000pyIOBaHMUS TSl BEIYMCIICHHSI TOTPEIIHOCTEH H3MEPEeHUH, 6 MT.

TTomerenue s | Kommnekr  yuebnoit mebenmn; I[IK — 10 mT., nogkmoueHHBIX K cetd "HHTepHer" u
CaMOCTOSITENLHOM paboThI | 0OeCTeUnBaIOIUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTENbHYIO  Cpeay
00yJaronxcs YHuBepcuTeTa.

YuebHas ayJAUTOpHs Jutst | AyauropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEACHUS 3aHATHI

IMPAaKTUYCCKUX 3aHATUI




