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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnseTcs o0mieHayIHOH AUCIMIUINHOM 1 0a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKe U 3HAHUAX O IIPHPOAE U
IIPUPOTHBIX SBIEHUAX, IPUOOPETEHHBIX CTYCHTAMH, KaK NP U3YUYCHUH HIKOJIBHBIX KYPCOB, TaK U B TIOBCEIHEBHOM
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | CynoBoe 31eKTpo0OOpyI0BaHHE U OCHOBBI AJIEKTPOTEXHUKU

2.2.2 | Texuuueckas ¢pu3uka

2.2.3 | Dxomorus

2.2.4 | OCHOBBI Hay4YHBIX UCCIICAOBAaHUN

2.2.5 | Texnonoruueckas (IpOEKTHO-TEXHOIOTUUECKasl) MPaKTHKA

3. KOMIETEHI[UY OBYYAIOUIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCIUILIAHBI
(MOJY.JIST)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, Kpl/lTl/I‘{eCKI/lﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0I AJIs
peuieHusi NoOCTaBJICHHBIX 3a1a4

VYK-1.1: OcymiecTBiseT MouckK, cOop U 00pabOTKy HHGOPMALIUY TS PEIICHHUS TIOCTABICH-HBIX 33184

VYK-1.2: IIpoBomut KpuTHUYECKUil aHaTH3 HH()OPMALIUH, TTOTyIeHHON U3 Pa3-HBIX HCTOYHUKOB

VK-1.3: [IpumeHsieT CUCTEMHBIN MOAXO0 VISl Pe-IICHUS TOCTABICHHBIX 3314

OIIK-3: Cnioco0eH Ucno/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBCHHOHAYYHbIX JMCUMILINH B IPOodecCHOHAILHOM
AesITeTbHOCTH

OIIK-3.1: Brnaneetr 0CHOBHBIMU 3aKOHAa-MH €CTECCTBCHHOHAYYHBIX ITUCHUILINH, CBA3aHHBIMU C HpOd)GCCHOHaHLHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT mpUMEHITh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYIHBIX JUCIUILINH, CBSI3aHHBIC B TIPO(ecCHOHATEHON
NeATENLHOCTH

OIIK-3.3: Mcmomnb3yeT B mpodeccuo-HaabHON NesSTeTbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIUTUIAH

B pesyibrate 0CBOCHMS AMCHUILIMHBI 00y4AIOLIUICS J0JIKEH

3.1 | 3nars:

3.1.1| - ¢pusnveckre OCHOBBI MEXaHUKH;

3.1.2 | - ocHOBHBIE MOHSTHSL, 3aKOHBI U MOJIEIN MEXaHHUKH, JICKTPUUECTBA U MAarHETH3Ma, KOJIeOaHU ¥ BOJIH, KBAHTOBOH
(GU3UKH, MONIEKYISIPHOHN GU3UKH M TEPMOIWHAMUKH, ONITHKH, AaTOMHOM U SICPHON (HU3UKH;

3.1.3 | - MmeTomBI TCOPETHUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCJIICAOBAHNA B (1)I/I3I/IKG.

3.2 | YMeTh:

3.2.1 | ucmosap30BaTh (PU3NYECKHUE 3aKOHBI IIPH aHAIN3E U PEIICHUHU MPO0IeM MPpOoPecCHOHANTBHON eI TeIbHOCTH

3.3 | Baragern:

3.3.1 | MmeTomamu IpoBeIeHNS (PU3NIECKUX U3MEPEHHH, METOAaMH KOPPEKTHOH OIEHKH ITOTPEIIHOCTEH ITPH IIPOBEICHUH
(U3HIECKOro 3KCIePHMEHTA.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kypc ATOT
Paznen | Pa3zgea 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka /JIex/ 1 2 JI1.1 J11.4 0
Cp Kunematuka nocTynaTeabHOTO M BpalaTeabHOTO JBIKEHHS 1 JI1.4 0
MaTepUalIbHON TOYKH U TBeporo Tena. /Cp/
JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yabTATOB U3MEPEHUHN (HU3NMISCKUX 1 2 JI1.4 JI1.6 0
BenmauH. OmnpeseneHne MIOTHOCTH Tell MPaBIIBHOM (opMel.  /J1ab/
Jlex Hunamuka /Jlex/ 1 2 JI1.1J11.4 0
JIa6 OnpeneneHne YCKOPEHUs CHIIBI TSHKECTH 0 crioco0y beccenst. 1 2 JI1.4 J11.6
OnpeneneHne MOMEHTa MHEPLIMU MaXxOBOI'0 Kojleca THHAMUYECKUM
METOJIOM. M3ydeHrne OCHOBHOTO 3aKOHA JMHAMUKH BpaIaTeILHOTO
JIBIDKEHSI ¢ TTOMONIbIo MasiTHrka ObepOexka. /J1ab/
Cp JlMHaMuKa OCTYNaTeIbHOr 0 ABM>KEHUS Tell. OCHOBHBIE TEOPEMBI U 1 6 JI1.4 0
3aKOHBI. J[MHaMUKa BpaliaTeIbHOTO ABMKEHUS TBepaoro Tena. Pabora u
sHeprus B mexanuke. /Cp/
Jlex MexaHnndeckue KojicbaHus U BOJIHBI /JIek/ 1 2 JI1.1 JI1.4 0
Cp T'apmonndeckue konebanus. 3aTyxaromne koyeoanus. CloxxeHne 1 JI1.4 JI1.6 0
konebanuii /Cp/
Paznen | Pazpeit 2. OCHOBBI MOJICKYJISIPHOM (pU3UKH
Jlex MonexynspHO-KHHeTHIecKas Teopust /JIex/ 1 2 JI1.1 JI1.4 0
Cp MonexynspHo-KHUHeTHYecKast Teopust OCHOBHOE YpaBHEHUE 1 8 J1.4 0
MOJIEKYISIPHO-KUHETUIECKOW TEOPUU HIICATLHOTO Ta3a. DIIEMEHTHI
cratucTikH MakcBeiuia u bonbeimana. /Cp/
Jlex OCHOBBI TepMOJAMHAMHKH /JIeK/ 1 2 JI1.1J11.4 0
JIab H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa H KO PHIINEHTA 1 2 JI1.4 JI1.5 0
ITyaccona mo $a30BbIM cooTHOIIEHUSAM. OTnpe/ieNieHHe OTHONICHUS
VIENBHBIX TEIUIOEMKOCTEH BO3/1yXa, H3MEPEHHBIX IIPU TIOCTOSTHHOM
JaBJICHUH U TOCTOSIHHOM 00BbeMe MetonoM Kiemana u Jlezopma /J1a6/
Cp OCHOBBI TEPMOJUHAMUKH. AHAJIU3 IEPBOTO U BTOPOTO HAYaIl 1 8 JI1.4 0
TepMoauHaMuku. TerutoBble ManuHbl /Cp/
HUKP Kontponbaas padota 1 /UKP/ 1 2 JI1.4 0
Paznen | Pa3zgen 3. DuekTpomarHeTusm
Jlex Onektpocraruka /Jlex/ 1 2 JI1.1 J11.4 0
JIa6 HccnenoBanue 31eKTpocTaTUUYECKOro nosst. OnpeneneHne eMKOCTH 1 2 JI1.4J12.1 0
KOHJICHCAaTOPOB METOAOM OATICTHYECKOTO TanbBaHOMeTpa /J1ab/
Cp Onexrpocrarudeckoe noiue. Hanpsxennocts u norennyan. [puanun 1 6 J1.4 0
cynepno3uuuu. [Ipumenenue treopemsl ['aycca nuid pacuera
JNEKTPUUYECKUX OJIEH. DIEKTPOEMKOCTh YEIUHEHHOTO IPOBOAHUKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPTHsl AJIeKTpocTaTuaeckoro mois /Cp/
Jlex OnexrponuHamuka /JIex/ 1 2 JI1.1J11.4 0
J1a6 M3mepenune CONpOTUBIICHUS U OTIPEICTICHUE YIEIbHOTO COMTPOTHUBICHUS 1 2 JI1.4J12.1 0
npoBoHuKa. /J1ab/
Cp Onexrpoaunamuka. [ToctosHus Tok. 3akonsl OMa. K.II.JI. ncTouHnKa 1 6 1.4 0
noctostnaoro Toxka /Cp/
Jlek Maruutoctatuka. MarHuTHas HHIyKIus /JIex/ 1 4 JIL.1J11.4 0
Cp Marnurocraruka. MarautHoe nose. 3akoHbl Amrepa, buo — CaBapa — 1 6 JI1.4 0
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apskKeHHbBIX
4acTul] B MarHuTHOM tosie /Cp/
JIab OmnpeneneHue ropU30HTATBHON COCTaBISIONIECH HAIPSKEHHCOTH 1 2 1.4 0
MarHuTHoro mouist 3emin. /J1a6/
Cp Marnurtnas uaaykuus. Teopus Makcemia. SIBjieHHe 2JIeKTpOMarHUTHOM 1 6 JI1.4 0
naaykiud. CaMonHIYKIHs. MHIYKTUBHOCTD. DKCTPATOKH 3aMBbIKAHUS
pa3MbIKaHUS eKTpuueckoil nenu. KoxebaTenpHbIH KOHTYP.
DnekTpoMaruuTHbIe Konebanus /Cp/
HKP Konrtponbhas padota 2 /UKP/ 1 2 J1.4 0
Paznen | Pasmen 4. OnTHka
Jlex dwusnueckast ontuka /JIex/ 1 4 JI1.1J11.4 0
Cp OcCHOBHBIE 3aKOHBI TeoMeTpuyYeckoi onTuku. MaTepdepenuus u 1 6 JI1.4 0

mudpaxis cBeta. [Tomsipusanus ceeta /Cp/




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 1 8 JI1.2 J11.4 0
NoKa3aresel MpeJIOMIICHUSI )KUIKOCTEH ¢ MOMOIIbI0 pedpakTomeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHON pemeTku. /J1ad/

Jlex KBanrosas onruxa /JIex/ 1 2 JI1.1J11.4 0
Cp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHHs U potoaddexra /Cp/ 1 6 J11.4 0
JIab OnpexeneHue TeMIepaTypbl PACKaJIEHHOIO TeIa ONTUYECKUM 1 4 JI1.2J11.4 0

meronoM. /J1ab/

Paznen Pasjen 5. Atomuas u siiepHas pusnka

Jlex Crpoenue aroma /JIex/ 1 2 JI.1J11.4 0

Cp Crpoenue aroma KBaHTOBas mpupo/a cBeTa U BOJIHOBBIE CBOMCTBA 1 6 JI1.4 0
yactur /Cp/

Jla6 I'pagyupoBka MOHOXpOMAaTOpa MO CHEKTPY UCITYCKAHUS aTOMOB PTYTH. 1 4 JI1.4 JI1.5 0

HccnenoBanue CIEKTpOB UCIYCKaHUSI BOZOPOAA U OTIPEACICHNE
noctossHHON PunGepra /J1a6/

Jlex Snepnas ¢pusuka /Jex/ 1 2 JI1.1J11.4 0
Cp SAnepnas dus3nuxa 3aKoH paJMoaKTUBHOTO pacHaia. SlnepHsie 1 6 JI1.4 J11.5 0
peakuun /Cp/
HKP Kontposnbhas padota 3 /UKP/ 1 2 JI1.1 J11.3 0
J1.4

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Paznen 1. OCHOBBI MEXaHUKU

Tema 1.1. KunemaTuka

OneMeHTH! KMHEeMaTHKH. Moaenu B MexaHuke. Cucrema orcuera. [locTynaTensHoe IBHKEHUE TBEPAOTO Tena. TpaeKTopusl, ANHHA
IIyTH, BEKTOp nepemerieHus. CKoOpocTh M yCKOpEHHE TOUKH Kak IPOU3BOIHBIE painyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIATbHOE ycKopeHns. Kiaccnukanus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3akona nuHamuku HetotoHa. IToHATHS Macchl ¥ cHiTbl. Buibl cH B MEXaHHKe: TPEHUS, YIPYTOCTH U TroTeHus. Mimmynsc Tena.
Wmmynsc crutel. BHemHme 1 BHyTpeHHHE CHITBL. 3aKOH COXPaHEHMS HMITYJIbca MEXaHHIeCKoi cucteMsl. LlenTp Macce (eHTp
UHEPLUH) MEXaHWIECKON CUCTEMBI U 3aKOH €T0 JBIKCHUSL.

Pabora nocTostHHOM U epeMeHHON CHITBL. BoipaskeHue paboThl CHUIIbI Yepe3 KPUBOJIUHEHHBIA HHTErpall. MOIIHOCTh. DHEPTUs KaKk
YHUBEpCAIbHAs Mepa Pa3InIHBIX (GOPM IBIDKCHHUS U B3auMoJecTBUs. KiHeTHdIeckas SHeprist MeXaHHIeCKOH CHCTEMBL. 3aKOH
COXpaHEHHUSI MEXaHUUECKOI YHEPIHH U €T0 CBSI3b C OMHOPOJHOCTHIO BPEMEHH. Yap aOCOIIOTHO YIPYTHX U HEYIPYTHX TEI.
MoMeHT HHEepLUH TBEPAOTO TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LItelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE IMHAMUKH BPAIIATEIbHOTO ABMKEHHS TBEPJOTO TEJA OTHOCHTENILHO HEMOABMKHON OCH. 3aKOH COXPaHEHHUs] MOMEHTA
UMILYJIbCA U €70 CBSI3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

3aK0H BCEMHUPHOTO TAroTeHus. [loTeHIanbpHast SHepris MaTepHaIbHON TOUKU BO BHEIITHEM CIJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JeHcTByIOIIE Ha MaTepUalIbHYIO TOUKY. 3aKOH COXPaHEHHUS] MEXaHUUECKOI SHEPTHHU U €ro CBsI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBnenue B xxunkocTH u raze. EnquHuimsl uamepenus nasienus. 3akonsl [lackans u Apxumena. TeueHne uieanbHONU KUIAKOCTH.
‘VpaBHeHHE HEPa3pLIBHOCTH. YpaBHeHUE bepHyinu u cinenctsus u3 Hero. TedeHue Bsi3kon xkugkoctu. @opmyinst HetoToHa
Croxca. KoaddunueHT BI3KOCTH U METOMBI €r0 ONpeAeIeHHUS.

Tema 1.3. Mexanudeckue koseOaHus 1 BOJHbBI

I'apmonmueckne KonebaHus 1 nx xapakrepucTikd. Juddepenunansaoe ypaBHeHIE TapMOHNYECKHUX KomeOaHmi. [IpyKUHHBIH,
(u3MUecKnii 1 MaTeMaTHIECKUH MasSTHUKHA. DHEPTHs rapMOHHYECKUX Kosebannit. CrokeHne rapMOHHYECKUX KOJIeOaHuii OXHOTO
HalpaBJIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

Cro)xeHHs B3aNMHO MEPICHANKYIIIPHBIX Kojiebanuil. durypsr JInccaxy. 3aTyxarolye 1 BHIHYKICHHBIE KoiaeOanus. PesoHaHC.
BostHOBBIE TTponiecchl. MexaHn3M 00pa3oBaHUs MEXaHIHIECKHX BOJIH B YIIPYTroit cpeze. [IpofobHbIe B HONepeyHbIe BOIHEL
‘YpaBHeHHe TUI0CKOH Oeryiiei BoaHbI. [{TnHa BOTHBI M BOJHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJIEKYIPHOH (DU3UKH

Tema 2.1. MonekynsipHO-KMHETHYECKAs] TEOPUS

OmnbITHBIE 3aKOHBI UCANTBHBIX Ia30B. YpaBHeHue Knanelipona-Menaeneesa. OcnoBHoe ypaBHeHne MKT naeanbHbIX ra3os.
CpenHsist KHHeTHYIecKasi SHEPrist MOJIEKYIL. MOJeKyIIpHO-KHHETHIECKOE TOJIKOBaHNE a0COIIOTHON TeMITepaTypHl.

OeMeHTHI cTaTUCTHYeCKoH (pr3nku. 3akoH MakcBema I pacipeiesIeHHs. MOJICKYIT HCaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akoH bonbliMaHa 11 pacnipeeeHus YacTHI] BO BHEIITHEM NTOTeHIUAIbHOM Hone. CpegHee 4uciao
CTOJIKHOBEHHI! M CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIeKyII.

OmnsitHOe 0o6ocHOBarMe MKT. [luddy3ust, TeIronpoBogHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puka, dypre n HeroToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sHeprust. Uucno cteneneit cBo60abI MONEKy. 3aKOH PaBHOMEPHOT'0 pacHpeieNleHUsl SJHEPTUH MO CTENEHSIM CBOOOIBL.
ITepBoe Hauano TepMoauHaMUKH. PaboTa ra3a npu u3MeHeHUH ero 00beMa. TeroeMKocTh MakpocucTeMbl. MossipHast
TEIUIOEMKOCTb. 3aBUCUMOCTb TEIJIOEMKOCTU MJEAIBHOI0 ra3a oT Buja mpouecca. [IpuMenenue nepBoro Hayana TEpMOJAUHAMUKH K
uzonpoueccaM. AnuabaTHbli mporecc. YpaBHenue [lyaccona.

Kpyrossie nporeccer. O6patumble 1 HeoOpaTtuMsble mporeccsl. [ukin KapHo n ero k... 1t naeansHoro rasa. Bropoe Hagano
TepMoarHAMUKH. [loHATHE 00 SHTpONHNH, €€ CTATHCTHYECKOE TOJIKOBAHHE.




Cutel ¥ OTEHIIUATBHAS YHEPTHSI MEXMOJIEKYIIIPHOTO B3auMoaeiicTBus. D QeKkTHBHBIN TuaMeTp MoJeKyl. YpaBHeHue BaH-nep-
Baanbca. ®a3oBble nepexoisl 1 u 2 pona. Kpurnueckoe cocrostuue. TpoitHas Touka. OCOOEHHOCTH TBEPAOTO M XKHUIKOTO COCTOSIHUN
BemecTBa. [loBepxHOCTHOE HaTshKeHHe. CMaunBaHue. KarmuisipHbIe sIBICHUS.

Pazgen 3. DnexTpoMarHeTusm

Tema 3.1. DnexTpocTraruka

3axoH Kynona. HanpseHHOCTb ¥ CHUIIOBBIE IMHUU HAIIPSKEHHOCTH 3JIeKTpHueckoro nosst. Ilpunnun cynepnosunuu
aeKTpuueckux noueil. Ilpumep pacuera HaNPsKEHHOCTH I0JIS, CO34aBaeMOM CUCTEMOH 3apsAn0B. I10ToK BEKTOpa HANPSKEHHOCTH
anekTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cHI1 3IeKTPHYECKOT0 MO O IepeMEnIeHHIo 3apsana. [{npkyIsamaus BekTopa HanupspkeHHOCTH. [loTeHInanbHEIA XapakTep
3JIEKTPOCTATUUECKOTO MO, [ToTeHnman 31eKTpUIecKoro noist. DKBHIIOTCHIIHATIBHBIE IIOBEPXHOCTH. CBsI3b MOTEHITHANA C
HAMpPSHKEHHOCTBIO OIS, DJIEKTPUYECcKoe MoJie B IUAIEKTpUKaX. THUITBI IU3IEKTPUKOB. Buasl nonspusanuu. BexTop nonspusanuu.
ITpoBOTHHKH B NIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTH ITpoBoaHNKA. KonaeHcaTops! v ux Buabl. @opMyrna MiIocKoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPTHs 3IeKTpocTaTndeckoro rnoist. O0bpEMHAS IIIOTHOCTh
SHEpTUH.

Tewma 3.2. DnexTpoauHaMHKa

ITocTosHHBIN 3neKTpUUecKuil TOK. Bunasl HocuTene 3apsa B pa3nuuHbIx cpeaax. Cuia Toka. Bexrop miotHoctu Toka. 9/1C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoJIHOH renu. CONpoTHBIICHHE W IIPOBOJMMOCTH ITPOBOIHUKOB, UX TEMIICpaTypHas
3aBHCUMOCTb. Pacuer conpoTuBiIeHUH IPH pa3IUYHbIX BUIaX COEIMHEHUI.

Pabota 1 MOIIHOCTE 351eKTpHUecKoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda u npuMenenne ux kK pacuery
Pa3BETBIEHHBIX LIETICH.

Tema 3.3 MarauroctaTika

MarnuTHoe none. MHaykus MarHuTHOTO 1ois. CUIoBblIe IMHUU MAarHUTHOTO MOJIsI, €T0 BUXPEBOM XapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha MPOBOIHUK ¢ TOKOM. [IpaBuio seBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarHutHoM moJe. [IpuHnun paboTs! anekrpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K PacueTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cunbl B3aMMOJEHCTBHUS MapaieabHbIX TOKOB. 3aKOHbI AMriepa. JIBIJKEHUE 3apsyKEHHBIX YacTHL B MarHUTHOM mone. Cumna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mnose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenouns.

Tewma 3.4. MarauTtHas unaykuus. Teopust Makcsenna

PaGoTa o mepemMenIeHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MArHUTHOM TOJIe. DJEeKTpOMarHuTHas HHAyKIus. 3akoH Dapanes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus sHeprud. Ilpasuino Jlenna. SBnenue camounaykuuu. MaayktuBHOCTH KOHTYpa. OJ1C
caMOMHAYKIUH. B3aumHasa nHayknus. MarauTHoe mose B BeliecTBe. TUIBI MarHETUKOB (Iua-, mapa- U peppoMarHeTHKH), X
¢u3nueckas npupona. HamaraumdeHHocTh. MarHuTHast IPOHNIIAEMOCTH BelecTBa. OCHOBBI Teopun MakcBeiuia. Tok cMemeHus.
YpaBuenust MakcBeiuia B uHTeTpaibHOl (opme.IlorsTHE 0 TIepeMeHHOM Toke. OMUYecKoe, peakTHBHOE (EMKOCTHOE H
UHIYKTUBHOE) ¥ MOJHOE COMPOTHUBICHHS IIETTH IePEeMEHHOTo Toka. 3akoH OMa JUIs ey IepeMEeHHOTr0 ToKa. MOIITHOCTb,
BbIIeTIsIEMast B LIEMH IIEPEMEHHOTO TOKa.

DJeKTpOMarHUTHBIE KoyteOaHus. ['apMOHNYecKHe, 3aTyXafoNie W BEIHYK/ICHHBIE KoneOanus. [loraTie o pe3oHaHce.
OJIeKTpOMarHUTHBIC BOJTHEI U UX CBOMCTBA. [1Ikana 37eKTpOMarHUTHBIX BOJIH.

Paznen 4. Onrtuka

Tema 4.1. @usznyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPUUECKOH ONTHKH. AOCOMIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeNu MpenoMiaeHus. 1x ¢pusmueckuit CMBbICT.
SIBneHue nmonHOro BHyTpeHHero orpakenus. CeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [Tocrpoenne n3oopaxxeHui.
Tonxkwue mua3bl. @opmyna muH3EL. [TocTpoeHne H300paKeHHH.

BonHoBas snekTpoMarHuTHas Ipupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus ceta. MeToap! HabmoeHus naTepdepeHuun ceeta. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnns cBeTa B TOHKUX IUIeHKaX. [10710ChI paBHOH TOJIIMHBI M PABHOTO HAKJIOHA.
Komnpma Hetotona. [Ipumenenne nHTEpQEpeHINN B HAYKE H TEXHUKE.

Judpakius ceera. [Tpurnun Ioirenca-®penens. Metox 301 Openenst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JHUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccieoBaHue CTpyKTypbI
kpucTaioB. [loHsTHE 0 ronorpaduy.

Ilonspusanus ceera. EcrecTBeHHBIN U MOIAPU30BaHHbIN cBET. 3akoH Matoca. Ilonspusanus cBeTa Ipyu OTPAXKEHUU U
MIPEJIOMJIEHUH Ha TPpaHuIle ABYX JUAJIEKTPUKOB. 3akoH bproctepa. J{BoitHoe nyuenpenomiuenue. [Ipusma Huxomns. [onspouns: u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBerHas ontrdeckas anmzoTponus. Dddexts! Keppa n @apanes. OnTudeckn akTHBHBIE BelecTBa. [lucnepcns cBeTa.
OneMeHTHI 2eKTPOHHOH Teopuu quctepcun ceeta. [lornomenue (abcopbuust) ceeta. 3akoH byrepa.

Tema 4.2. KBanToBas onTuka

TermnoBoe U3TydeHHE U €r0 XapaKTepUCTUKH. AOCOIIOTHO YepHoe Teno. 3akon Kupxroga. 3akon Ctedana - bonbpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SIBnenue pororddexra. Buemrnuii porospdext u ero 3axonsl. GoTOHBI. YpaBHEeHHE DUHINTEHHA A7l BHEIIHET0 QPoTodddeKTa.
Macca n ummynsc ¢otona. Jlasnenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHHE.

Pa3pmen 5. AtomHas u siaepHast Gu3nKa

Tema 5.1. CtpoeHue atoma

Mopemu aromoB Tomricona u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITyCKaHUS W TIOTJIOIICHUS aTOMOB.
@opmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIC CEPUH CIIEKTPANBHBIX JIMHUH.

Bonna Jlyu ne Bpoitns. OnpiTHOe 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS




HeompeJeneHHocTel ['elizeHOepra kak nmposiBIeHHE KOPITYCKYIIPHO-BOJTHOBOTO Ayalu3Ma CBOiicTB MaTepuu. BomHoBas GyHKIuUs 1
€€ CTaTUCTUYECKUi cMbIci. YpaBHeHue IlIpénunrepa s craMoOHapHbIX COCTOSHUM.

IMoctynarst bopa. BopoBckas Teopus aToma BoJOpoIa U BOJZOPOAOIIOTOOHOTO HOHA. ATOM BOJOPOZA B KBAHTOBOI MEXaHHKE.
Ksanrossre uncna. CrinH snextpona. CrnuHOBOE KBaHTOBOE uucio. [Tpuanun [Naymu. Pacipenenenue 31eKTPOHOB 1O COCTOSIHUSM.
Tema 5.2. SlnepHas ¢puzuka

PentreHoBckue criekTpsl. 3akon I'. Mo3nu. [Tornomenue, ClIoHTaHHOE U BBIHY)KACHHOE n3inydeHue. [lonstue 06 onTuuecknx
KBaHTOBBIX T'eHepaTopax (J1asepax). Pasmep, cocras u 3apsin aToMHOTO simpa. MaccoBoe 1 3apsiioBoe gucia. Jlepekt Maccel n
SHEprus CBs3u sapa.B3aumoneiicTBue HyKJIOHOB U MIOHATHE O CBOMCTBAX U MIPUPOJE siAepHbIX cuil. Mogenu anpa. PanuoaxtusHOE
U3JIy4CHHUE U ero BU/Ibl. 3aKOH PaJMOAKTHBHOIO paciana. 3aKOHOMEPHOCTH U IIPOUCXOXK/ICHHUE alb(a, Oera - U raMMa-Nu3IIydeHUs
aTOMHBIX siiep.JIoHATHE O ANEPHBIX PEAKLUSIX U UX OCHOBHBIX THUIIaX. VICKycCTBEHHAs paluOaKTUBHOCTb. Jl€leHUe TSKEIBIX SAEP.
ennas peakius genenus. [lonsaTue o suepHoit sHepreTuke. Peakiis cunTe3a aroMHBIX saep. [Ipobiema ynpasiseMbIx
TEPMOSAEPHBIX peakuuil. DneMeHTapHble yacTUlbl. VX knaccupukanus.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

Brmonnenue u 3amuTa 1a00paTopHBIX padoT
BelnonHeHHe CaMOCTOSTENbHBIX paboT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX padoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

3amaHus 4715 ONPECTICHHs YPOBHS C(HOPMHUPOBAHHOCTH KOMITETEHIIH:

Komnerennusa YK-1

3aKphIThIC 334aHUS:

1. Beipaxxenue &/(R+r), rae e- 9JIC ucrounuka Toka, R- BeTUUMHA BHEIIHETO COMPOTUBIICHHS, - BHYTPSHHEE COMPOTUBIICHHUE
WCTOYHHUKA, TPEJICTABISIET COOOH. ..

CHITy TOKa B 3aMKHYTOM 1enu *

HaIpsDKEHUE Ha BHEITHEM CONPOTHBIICHUN

HaTMpsHKCHUE Ha 3a)KMMaX HCTOYHHKA

paboTy mepemMenieHns OJI0KUTENFHOTO eIMHIYHOTO 3apsia Mo 3aMKHYTON IIeTTH

2. ITouemy HEBO3MOXKHO CO3/1aTh BEUHbIH JBUraTesb nepsoro poaa? Ero cosnanue Hapymaer. ..
3aKOH COXPaHEHHS HMITyJIbCa

* 3aKOH COXPAHEHUS SHEPTUH

3aKOH COXPAHCHHS MEKTPUUECKOTrO 3apsia

3aKOH COXPaHEHHsI MOMECHTA HMITYJIbCa

3. Bropoii 3akon HetoToHa B ¢popme a=F/m, rae F cuitbl geiicTByromue Ha TEI0 CO CTOPOHBI IPYTHX TEJl CIpPaBeINB
B III000}1 cucTeMe oTcueTa

* TOJIBKO JJISL TeJI C TIOCTOSHHOI Maccoit

IPU CKOPOCTSIX ABIDKEHHS TeN KaK MalbIX, TaK H COMOCTABUMBIX CO CKOPOCTBIO CBETa BaKyyM

JUISL TeJI, KaK C OCTOSIHHOM, TaK M C NEPEMEHHON Maccoi

4. Beipaxxenue E=mc2, rie m- mMacca Teia, ¢ — CKOpOCTb CBETa B BaAKyyM€, OIUCHIBAET
HNOTEHIHATbHYIO SHEPTUIO Tela

* CBSI3b MACCHI TEJIa U €T0 MOJHOM SHEPTUun

PENATUBUCTCKUI UMITYIIBC TEA

KHHETHYECKYIO SHEPIHIO Tella

5. neanpHas TeruioBas MamuHa padotaet 1o nukiry KapHo n mMeer HarpeBaTelb, pabodee Telo U XONOMIBHAK. Ecii yBemuauTs
Pa3sHOCTH TEMITEPATyPHI MEXIY HarpeBaTesieM U XonoamibHuKoM, To KITJI mammHe!

OCTaHETCs TAKOH ke

* YBEITUYIUTCS

HE 3aBUCUT OT Pa3HOCTHU TEMIIEpaTyp

YMEHBIINUTCA

6. Eciii 3aBUCUMOCTb CUJIBI TOKA OT BPEMEHU B IIPOBOAHUKE OIIPEIEIIAETCSA 3aBUCUMOCTBIO [=4+2t, TO Kakoe KOIU4eCTBO
3JIeKTpUYECTBA IPOTEUeT MO IMPOBOJHUKY 3a BpeMs OT 2 10 6 CeKyH[

36 k1

*48 K

24 xn

12 xn




7. Ecnu 3apsbKeHHas YaCTHIIA IBHKETCS MEPIIECHUKYIISIPHO CUIIOBBIM JIMHUSIM HATPSDKEHHOCTH MATHUTHOTO TMOJIS, TO €€ TPAeKTOPHUs
MpeICTaBIsIeT CO00i

* OKPYXHOCTh

OPSIMYIO JTHHHIO

HPOU3BOIIBHYIO KPUBYIO

napadoiry

8. IIpu majieHnu CBETOBOTO JIydya M3 BO3/AyXa Ha CTCKJISHHYIO IMJIACTHHY ITOJI IIPOU3BOJIHBIM YTJIOM, YIOJI MPEJIOMIICHHUS CBETa,
BOIIE/IIEr0 B CTEKIIO

6oubire 90°

* MeHbIIIE yIiia MageHus

PaBeH HYITIO

0oJbIIe yriia majgeHus

9. Kakas nocneqoBaTenbHOCTb IPOLECCOB COOTBETCTBYET NpsiMoMy LUKy KapHo:
* U30TepMUICCKHI, aTrabaTHICCKHIA, H30TSPMUICCKUH, aanadaTHIecKuit
M30TepMHUYECKUil, annadaTHuecKuii, N30XOPHUUECKUH, M300apHIecKuit
M30TePMUYECKHI, U30XOpUUECKUil, n300apuiyeckuid, anuadbaTHyecKuii
U300apuUeCcKuii, ainadaTHIecKui, N300apUUeCKUH, afnadaTHIecKuit

10. Kaxoii 3ak0H (H3UKH HCHOIB3yeTcs IPH 3aycke pakeT B KocMoc?
3aKOH AJIEKTPOMArHUTHON MHIYKIIUU

* 33aKOH COXPAHEHHS MMITyJIbCa Tena

nepsblii 3akoH HeroToHa

3aKOH BCEMHPHOT'O TSTOTEHUS

11. B uém uzmepsieTcs yrioBoe yckopeHue?
* pan/c2

M/c

M/c2

pan/c

12. CniekTpbl UCIYCKaHUS — 3TO:

COBOKYITHOCTH ONITUYECKUX MIEPEXO0B C HIDKHUX JHEPTeTUIECKUX YPOBHEH Ha OoJiee BRICOKHE JHEPreTHIEeCKHE YPOBHU

* COBOKYMHOCTbH ONITHYECKUX MEPEXOI0B ¢ O0JIee BHICOKUX DHEPTeTHUECKHX YPOBHEH Ha HUYKHUE SHEPTeTHYECKUE YPOBHU
COBOKYITHOCTh ONTHYECKHUX MEPEXOI0B C HIDKHUX SHEPreTHYCCKUX YPOBHEH HA SHEPTeTUYCCKUE YPOBHH CBOOOHBIX JICKTPOHOB
COBOKYITHOCTh ONITUYECKUX MIEPEX0JI0B C BEICOKUX JHEPTETUICCKUX YPOBHEH HA DHEPTETHUECKHE YPOBHU CBOOOIHBIX AJIEKTPOHOB

13. MaruuTHOe 1oJjie IeiicTBYeT Ha 3apsbl
* IBHIKYIUACCS

Ha OTPUIIATENbHBIC 3aPS/IbI

MTOKOSIIHAECS

Ha MOJIOKUTEbHBIC 3apsiIbl

14.

Papy>xHble ATHA HA TOBEPXHOCTH BOJIbI, TOKPBITON TOHKON TNICHKON O€H3MHA, OOBSCHSIOTCS. . .
Jucnepcueil ceera

noJsipu3anuel cera

nudpakuei ceera

* yHTepdepeHnneit ceeTa

15. [To3uTpOH sIBNISIETCS AaHTUYACTUIIEH IO OTHOUICHHUIO K ...
* DJIEKTPOHY

HEUTPOHY

HEUTPUHO

MPOTOHY

OTKpBITHIE 33aHUS:
1. VI3MeHeHne BHYTpEHHEH SHEPTUH Ta3a IPOMCXOINT 3a CYET PadOTHI CXKATHA Tasa B ........ rpouecce
OtBeT: agnabaTH4ecKOM

2. ®u3nyecKue SBICHUS B ONMHAKOBBIX YCIOBHSX MPOTEKAOT OJJUHAKOBO BO BCEX HHEPIUATBLHBIX CHCTEMaX 0TCYETa — 3TO
TIPUHIIMIL. . .
OTBET: OTHOCUTEIHLHOCTH




3. Teno, MONHOCTBIO OTPYKEHHOE B BoAy (TUIOTHOCTH Boj bl p=1000 kr/M3) BecHT B 5 pa3 MeHbIIe YeM B Bo3ayxe. HemMy paBHa
IUIOTHOCTH Tena?
Otgert: 1250 kr/m3

4. ITocnenoBaTesIbHO COEIUHEHBI N PABHBIX CONPOTUBICHUIN. BO CKOJIBKO pa3 M3MEHUTCS CONPOTUBIICHUE LIEIIH €CJIN UX COCIMHUTh
napauienbHo?
OTBeT: yMEHBIIUTCS B N2

5. Haiftn ontidaeckue CHIbl THH3, (POKYCHBIE PACCTOSIHUS KOTOPBIX 25 cM U 50 cM
Otset: 4 autp u 2 auTp

6. UenoBek BXOJUT B JTH(T, KOTOPHI HAYMHACT JIBUTATHCSl PABHOYCKOPEHHO BBEPX, IIPH 3TOM BEC YCIIOBEKA ...
OTBeT: yBEIUYUTCS

7. Onpenenure yactoTy cBeTa (I'Ir), pacpocTpaHsIOIErocs B Ipo3payHoi cpeie ¢ rmokasaresieM npenomiieHus 1,2 1 uMeroLero B
3TOM cpene AnuHy BoiaHb 500 HM.
Orser: 5°1014

8. CynHo, 3arpyKeHHOE M0JI BATEPIMHHIO, 3aXOJUT U3 PEKU B MOPE, TIPH 3TOM YPOBEHb BaTEPIIMHUU
OTBET: MOJHUMETCS HaJ BOJIOH

9. HacTtHia U3 COCTOSIHUS MOKOSI Hauala JBUraThCs 0 Jyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOSAHHBIM YIIOBBIM YCKOPEHHEM € =
2 ¢-2. OTHOUIEHHE HOPMAJIBHOTO YCKOPEHHUS K TAHI€HLMAIbHOMY uepe3 | ¢ paBHoO ...
Ortser: 2

10. B nenTpe BBIMYKIIOH THH3BI IPUKICHIN MOHETY. Kak 3TOT (akT noBnusieT Ha AeHCTBUTENIBHOE H300paskeHuE TIpeamMeTa?
OTBeT: YMEHBIIHUTCS APKOCTH BCETO N300paskeHHS

11. UneanbHas TemaoBas MairHa padoTaet no nukiay Kapuo. [Ipu aTom 80% KoinvecTBa TEIIOTHI, OTy4aeMOTo OT HarpeBaTes,
nepeaaeTCs XOJIOMMIbHUKY. KomdecTBO TemIoThI, mojrydaeMoe oT HarpeBaTens paBHo 75 k/[k. PaboTa, coBepmaeMasi MalliiHO# 3a
OJIMH LIUKJ PaBHA ...

OtBert: 15 xJIx

12. DneKTpu4ecKoe CONPOTUBICHUE METAIIIOB U MOJIYIPOBOAHUKOB IIPY YMEHBIICHUN TEMIIEPATYpHI ...
OTBeT: yMEHBIIACTCS Y METAJUIOB, YBEINIUBACTCS y MOIYIPOBOJHUKOB

13. Toueunsrit 3apsa Q = 531 HK)I moMenieH B meHT Kyba ¢ JimuHo# pedpa 10 cm.
IToTok BekTOpa HAMPSHKEHHOCTH AJIEKTPUIECKOTO TOJIS Yepe3 OJHY TPaHb KyOa paBeH ...
Otser: 10 kB M

14. Kak M3MEHHTCS 4acTOTa CBETa MPH MEPEX0/ie U3 BaKyyMa B MPO3PAYHYIO Cpelly C MmoKa3aTeaeM MpeioMIIeHHs n=27
OTBeT: HE U3MEHNUTCS

15. Temo GporIeHO ¢ TOBEPXHOCTH 3eMir co ckopocThio 20 M/c oz yriom 60 0 k ropu3oHTy. OnpesienTuTe pagiuyc KpUBH3HEI €T0
TpaeKTOpUH B BepxHEH Touxe. COMpoTHBICHUEM BO3ayxa peHeopeus. [Ipuasats g = 10 M/c
OrtseT: 10 M

Komnerenmus OITK-3

3aKpbIThIC 3aAaHU:

1. dusndeckue SBICHNS B OJJMHAKOBBIX YCIOBHSAX MPOTEKAIOT OJMHAKOBO BO BCEX WHEPIMATHHBIX CUCTEMaX OTCYETa — 3TO
TIPUHIIMIL. . .

A OTHOCHTEIBLHOCTH; *

B cootBeTcTBUS;

C IOTOJIHUTETFHOCTH;

D He3aBucHMOCTH.

2. i3MeHeHne BHYTpEHHEH YHEPTUH ra3a MPOU30IILI0 TOJBKO 3a CUET paOOThI CXKATHSA Ta3a B ...

A m300apHOM TIpoILecce;

B uzoxopHoMm mpoiecce;

C H30TEepMHUUYECKOM Mpolecce;

D aamabaTtudeckoMm mporiecce. *

3 DIEKTPUIECKOe T0JIe CO3/IaeTCs ABYMS MapalIeIbHBIMK, BEPTUKAIEHO PACTIONOKESHHBIMH TIACTHHAMH, 3apsKCHHBIMU
Pa3HOMMEHHO C OJJUHAKOBBIMU 110 MOJIYJTIO TIOBEPXHOCTHBIMHU INTIOTHOCTSIMH 3apsiioB. HanpskeHHOCTh pe3ybTHPYIOIIETO
9JIEKTPUUECKOTO OIS paBHA HYJIIO ...

A 3ampenenamu miactu ¥

B mexny nnactunamu

C TOIBKO cIipaBa OT BTOPOU MJIACTHHBI




D Ttonbko cieBa OT NEpBOH ILIACTHHBI

4. Toueunsrii 3apsan Q = 531 uKi nomerieH B 1ieHTpe Kyda ¢ anuHo# pedpa 10 cM. [ToTok BEKTOpa HANPSHKEHHOCTH AJIEKTPUIECKOTO
TIOJIA 4epe3 OIHY TpaHb KyOa paBeH ...

A 1 Hwm2/ Kn

B 5,31B.m

C 10xB.m *

D 8,85

5. Teno 6poIIeHO ¢ MOBEPXHOCTH 3eMIIH ¢O0 CKOpocThio 20 M/c mox yrioM 60 0 k ropuszonTy. Ompenenure paginyc KpUBH3HEI €70
TpaeKTOpuM B BepxHeil Touke. ConpoTUBICHUEM BO3ayXa IpeHeOpeub. [IpunsaTh .

A 80M

B 20m

C 10m *

D 40m

6. [Ipu BpamieHny TOYKH MO OKPY>KHOCTH €€ yriIOBOU MyTh MeHseTcs Mo 3aKoHy =A+Bt+Ct3. 3aBUCHMOCTD yIIIOBOTO YCKOPEHHS
uMeeT BULI...

A &=B+3Ct2

B e=4Ct

CB-2Ct

D e=6Ct*

7. Teno, MONHOCTBIO OTPYKEHHOE B BoAy (TUIOTHOCTH Boj bl p=1000 kr/M3) BecHT B 5 pa3 MeHbIIIE YeM B Bo3ayxe. Uemy paBHa
IUIOTHOCTB Tena?

A 1000kr/m3

B 1250 kr/m3

C 200 xr/m3

D 5000 kr/m3

8. UeMy paBHaA MOIIHOCTh cepJlia CIOPTCMEHa BO BpeMsl COPEBHOBAHUH, €CJIM IIPU OHOM yaape OHO coBepuiaeT padboty 16 JIx, a
execekyHaHo jaenaet 180 ynapos?

A 48Br *

B 120 Br

C 240 Bt

D 288 Bt

9. AMmuuTyna Kone6aHMi MaTeMaTHYECKOTO MasTHUKA paBHA 5 cM. Kakol myTh poHaeT MasTHUK 3a 2 MHH, €CJIU IEPUOJ €T0
Koyiebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *

D 50 cm

10. Ecim yBenuauTh Maccy rpysa, HOABEIICHHOTO K CIIHPaIbHON IpyxuHe, Ha 600 T, TO eproa KoJaeOaHui rpy3a Bo3pacTaeT B 2
pasa. OnpenennuTs MacCy EPBOHAYAIBHO MTOBEIICHHOTO Ipy3a.

A300r

B200r

C 1200r

D400r

11. HanpaBneHust BEKTOPOB MOMEHTA UMITYJIbCA M MOMEHTa CHJI JIJIsl PABHOYCKOPEHHOTO BPAILlEHUs] TBEPJIOTO TeJla HallPaBJICHHI. . .
A MOMEHT IMITyJIbCa IT0 OCH BPAIIEHHS, 110 MIPABIULY IPABOT0 BUHTA. MOMEHT CHIIBI IEPIICHANKYIISIPHO OCH BpaIleHHS *
B MowMmeHT nMITyIIbca 1 MOMEHT CHIIBI IO OCH BPAIICHHMS 110 MPABHILY IPAaBOTO BUHTA

C MoOMeHT UMITyJIbca 1 MOMEHT CHJIbI MIEPIEHANKYISIPHO OCH BPALLCHUS

D MoMmeHT uMItyinbca 1 MOMEHT CHJIbI HAIIPABJIEHbI IO OCU BPAIEHUs B IPOTUBOIIOJIOKHBIE CTOPOHBI

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

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. U neanbHblii ra3 B KOJIXYECTBE 4 MOJIb M30TEPMUUECKU PACIIUPSAACH TOIYYHII OT BHEIIIHETO HCTOYHHKA KOJIUYECTBO TEIJIOTHI 2,5
k/[x. IIpu 5TOM €ro BHYTpeHHsIsI SHEPI Ul U3MEHUIIACh Ha. ..

A 2,5 xJIx

B 10 xJIx

C 0kJIx *

D 20 x/lx

14. YpaBHeHUEe ABIMKEHUS TOUKH JaHO B BUE X=2sin(n/2t+ m/4) cM. OnpeaenuTs nepuo] KoaeOaHui TOUKH.

Adc *

B0,5¢

C2c

D8&c

15. B nanHyio TOUKY NPOCTPAHCTBA MPUIUIH ABE CBETOBBIE BOJIHBI C OMHAKOBBIM HAlpaBI€HUEM KOJIeOaHUH BEKTOpa , IEpHOAaMuU
¥ W HavaJlbHBIMU pa3amMu W . MHTepdepeHus Habmoaaercs B crydae ...

A Tl=2cT2=4c ¢l-02 =const

B T1=2cT2=2c ¢p1-}2 = const*




CTl=2cT2=4c ¢l-d2 /= const
DTI=2c¢T2=2c¢ ¢l1-02 /=const

OTKpBITHIE 3aJaHHS:
16. Kaxas xapakTepucTuKa 3ByKOBOI BOJHBI OCTaeTCsl HEM3MEHHOU MPH Mepexo/ie BOIHbI U3 BO3AyXa B BOIY?
OTBeT: 4acTOTa BOJIHBI.
17. Pa3HOCTH MEXly 3HAUE€HHEM BEIIMUMHBI, 1I0JIy4aeMOH IIPU U3MEPEHUN, U €€ HCTUHHOM 3HA4E€HUM Ha3bIBA€TCS. ..
OtBeT: abCOMOTHON MOTPEUIHOCTHIO.
18. Tlepron mudpakMOHHON PELIETKH paBeH 5 JUIMHaM MOHOXpOMaTH4ecKoii BosHbI ( ). Kakoe MakcHMalibHOE YHCIIO TIIABHBIX
MaKCHMYMOB Kk maeT 3Ta pemerka?
Ortset: 11 MakcIMyMOB.
19. B kakoM mpoliecce U3MEHEHNE BHYTPEHHEH YHEPTrUH ra3a MPOUMCXOIUT TONBKO 3a CYET pabOThI CokaTHsI ra3a?
OtBeT: B a11abaTHUECKOM IIpoLecce.
20. [wuck mMaccoif T=2 KT KaTHTCA 0e3 CKONBXEHHS 110 TOPU30HTANIb "HOH TNIOCKOCTH €O CKOpocThio V=4 m/c. Haittn
KHHETHUYEeCKy!o 3Hep—THi0 Ex nucka.
Oter: 24 [Ix
21. ITocnenoBaTeIbHO COETMHEHBINPABHBIX CONMPOTHUBIEHUH. BO CKOIIBKO pa3 M3MEHHUTCS CONPOTHUBIICHUE IETIH €CITH HX COSTMHUTD
napauienbHo?
OTBeT: yMEHbLIUTCS B n2.
22. HanpspKeHHOCTD 3IeKTPHYECKOro Nouist Bo3pocia B 3 pasa. Kak n3meHuTCst 00beMHas INIOTHOCT SHEPTUH 3JIEKTPHYECKOTO
nons?
OrtseT: yBemuuures B 9 pas.
23.YacTura U3 cocTOsHUA MOKOs Havyasa ABUTAThCS 10 Jyre OKPYKHOCTU paauyca R=1 M ¢ MOCTOSHHBIM YIJIOBBIM YCKOPEHUEM € =
2 ¢-2. Yemy OyzmeT paBHO OTHOIICHHE HOPMAIFHOTO YCKOPEHHUS K TAHT €HIIMAIEHOMY YCKOpeHHIo depes 1 ¢?
OtBeT:OTHOLIEHUE HOPMAIILHOIO YCKOPEHUS K TAHT€HIIMAIbHOMY YCKOPEHUIO uepe3 1 ¢ paBHO 2.
24. Temnepatypa abCOJIIOTHO YEPHOTO TeNa YBeTUUMIach B 2 pa3a. Bo ckonbko pa3 yBennuuiach sHepreTuyeckasi CBeTUMOCTh
aTOro Tena’?
OrtBert: yBenuuuiack B 16 pas.
25. YpaBHeHHeE IIOCKOI rapMOHUYECKOH BOJHBI, PacIpoCcTpaHstomeiics Baoib ocu OX , umeer Bun UYemy paBHa CKOPOCTb
pacnpocTpaHeHUs BOIHBI (B M/c)?

OtBet: M/c.
26. Teno, MOMHOCTBIO NOTPYKEHHOE B BOAY (ITOTHOCTH Bozbl p=1000 kr/mM3) BecuT B 5 pa3 MeHbIIle 4eM B Bo3ayxe. Uemy paBHa
TUIOTHOCTB Tena?

OTBeT: IUIOTHOCTH Tena paBHa 1250 kr/m3.
27. Cuna ToKa B IPOBOASIIEM KPYTOBOM KOHTYpe MHIYKTUBHOCTBIO 0,1 I'H n3MeHsieTcs ¢ TeueHHEeM BPEMEHH 110 3aKOHY .
Ab6comnrotHast BenuuuHa 3J]C caMOMHIYKIIMY paBHa. . .

Ortset: 0,03 B.
28. YacTuma IBIKETCS 10 OKPYKHOCTH pagiycoM | M B COOTBETCTBHH C YPaBHEHHEM TJ¢ B paJHaHax, B CeKyHAaX. B xaxoit
MOMEHT BPEMEHH OCTaHOBHUTCS YacTHIA?

OTBeT: YacTuIla OCTAHOBUTCS B MOMEHT BpEMEHH, PaBHBIiA 3 c.
29.3a Bpems t pacniasioch 75 % panuoakTUBHBIX aTOMOB. CKOJIBKO IEPUOJIOB IOIypacnaa COCTaBUT 3TO BpeMs?
OtBerT: /1Ba nepuoa rnoyypacnaza.
30. Yepes KOHTYp, HHAYKTUBHOCTH koToporo L = 0,02 I'n TedeT Tok, n3MeHsromuiics no 3akoHy [=0,5sin500t. AMmuTyaHOE
3HaueHne DJ]C caMOMHIYKIIMY, BOSHUKAIOLIEH B KOHTYpE, PaBHO. ..

Otset: 5 B.

TumnoBkle NpaKTHUECKHE 3aJaHUs K IK3aMEHY 110 JUCIUILUINHE:

3aganue 1. [IpsaMonuHeiiHOe NBIKEHNE MAaTEPHUAIbHOM TOUKH OMHUCHIBAETCS 3aKOHOM . HaliTi sKkcTpeMalibHOE 3HaUEHHUE CKOPOCTH
Touku. KakoMy MOMEHTY BpeMEeHI OT Hauaja ABUXKEHUS OHO COOTBETCTBYET. B Kakolf MOMEHT BpeMEHH CKOpOCTb 7

3aganue 2. B oqHOpOoHOM MarHuTHOM moje ¢ uaaykiuei 0,35 Tn paBHOMepHO ¢ yacToToit 480 06/MUH BpalmaeTcs paMka,
cogepxkamas 1500 ButkoB miomaznso 50 . Och BpallieHHs JIEXKUT B IJIOCKOCTH PaMKH U MEPHEHANKYISIpPHA TMHUSAM UHIYKIHH.
Onpenenuts MakcuManbHyo DJIC UHAYKIIMY, BOSHUKAIOIIYIO B paMKE.

3aganue 3. IIydok eCTECTBEHHOIO CBETA AA€T HA CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh IIPOIYCKAaHUS KaKI0I0 U3 KOTOPBIX
noBepHyTa Ha yroy 30° OTHOCUTENBHO IIIOCKOCTH MPOMYCKaHHs MpeabIaylero Hukoms. Kakas uacTe CBeTOBOTO MOTOKA MPOXOAUT
yepes 3ty cucremy? [loTepsMu HHTEHCUBHOCTH CBETa B HUKOJISIX IIPEHEOPEYb.

TuroBEIe BOIPOCH! K 3aIIUTe TabopaTopHOil paboTh! «l3ydeHne OCHOBHOTO 3aKOHA JMHAMHKH BPANIaTeIEHOTO IBHKEHHS C
nomoInsko MasiTHHKa O6epOexa.»

1. Kakoe nBmxeHue Ha3bIBaeTCs BpallaTeIbHBIM?

2. Chopmynupyiite BTOpoii 3akoH HploTOHA JUTs BpamarenbHoro ABmkeHus. CpaBHUTE ¢ 3aKOHOM JIJISl TOCTYNATEIbHOTO
JIBYKEHMSL.

3. Uro Takoe MOMEHT MHepLHU Tena? MOMEHThl WHepLUH Tell MpaBUIbHON GopMbl: 00pyya, HMIMHAPA, MIapa, CTEPXKHS?
4. Yemy paBeH MOMCHT MHEPIIMU CHCTEMBI TEI?

5. Chopmynupyiite Teopemy llltetinepa.

TuIoBkIe BOIPOCHI K 3aIIUTE JTa00paTopHOil paboThl «OmpeaeneHre rOPU30HTAIBHOM COCTABIAIONICH MATHUTHOTO MOJISE 3EMITH

1. JlaliTe onpenenenye 3eMeHTaM 36MHOTO MarHeTu3Ma.

2. Coopmymupyiite 3akoH bruo-Casapa-Jlamnaca.

3. OOBscHUTE NPUHLUI CYNEPIIO3ULINN MarHUTHBIX mosieid. ['ie oH ucnonb3yercs B pabore?




UeMy paBHBI HANPSHKEHHOCTh W MHIYKIUS MAarHUTHOTO TOJISI B IIEHTPE KPYrOBOTO TOKA.

Kak BBIMIIAUT MarHUTHOE MOJie KaTYyIIKU?

B kakux eguHHIaxX u3MepseTcs HanpsyKeHHOCTh MarHuTHoro mnoiis B cuctemax CHU u CI'CM? Kakas cBs3b Mexay HUMHU?
Uro Takoe MOTOK MAarHUTHON WHAYKIMU KaTyIIKHA?

OOBbsCHUTE YCTPOHCTBO M MPHUHLUI JEHCTBUS TaHTE€HC - TAIbBAHOMETPA U YKAKUTE, JUII KaKUX MPAKTUUYECKUX Lesed OH
IIPUMEHSIETCS.

9. IMowemy m3mepeHus HanboJee TOUHBI MIPH yIilaX OTKIOHEHHS ONM3KuX K 45°7

TumoBsle BONPOCHI K 3a1uTe J1abopaTopHOi paboTsl «Onpenenenue UIMHBI BOJTHBI U3TYYEHUs Ja3epa MpH MOMOIIN

I paKINOHHOMN PEIIeTKI»

1. B dem 3akirouaetcs sBICHUE WHTEpPEpeHINN?

B uem 3aknrouaercs sBieHue audpaxaumn?

OOBSCHUTD SIBIICHHE NIEepepacnpeieNieHus CBETOBOM dHEPrUH Npu AU pakuuu?

Kakye MCTOUHHMKM 3JIEKTPOMAarHUTHBIX BOJIH SIBJISIFOTCSI KOT€PEHTHBIMU?

Uro takoe audpaknuonHas perrerka? dopmyna TIaBHBIX AAQPAKIMOHHBIX MaKCHUMYMOB.

Ha mu¢pakiiponHyio pemeTky HOPpMalbHO MafaeT HapajuleNbHbIA MydoK Tydel ¢ amuHamu BomH Al u A2 (A1 > A2). JlaTb
PHUCYHOK (XOJI JTydeii), COOTBETCTBYIOIIUH MepepacpeeseHuto dHepruu B mopsiakax k=0,k=1,k=2

RS

S

TunoBsie TCOPETUYCCKHE BOIPOCHI K 9K3aMEHY 1O JUCHUITIINHE:

L. Mopenu B mexanuke. Cucrema otcdera. TpaekTopus, AIMHA ITyTH, BEKTOP MEPEMELICHHS.

2. BekTophI CKOPOCTH, YCKOPEHHS €ro COCTABISIOMNE (TaHTeHINAIBFHOE M HOPMAIFHOE YCKOPEHHS).

3. IpssimonuHelHOE paBHOMEPHOE ABMKEHHE MATEPHATbHON TOUKH. YPAaBHEHUS ABIKEHUS. I'padHKH IMyTH, CKOPOCTH H
YCKOPEHHUS.

4. Cro)xeHre B3aUMHO TEPIECHANKYISAPHBIX KOICOaHHH.

5 Bunpl MexaHn4yeckux BOJIH.

6 VYpaBHeHue Oerymieil muockoil BonHbl. MHTEphepeHius BoIH.

7. JIBmkeHUe TeN B )KUJIKOCTAX M ra3ax. [logpeMHas cuia, 1000BO€ CONPOTHBIICHUE.

8 Teuenue Bsazkoll xunkoctu. @opmyna HeroToHa. PeskuMBl TeueHHS KUIKOCTH.

9. Koaddurment a3xoctu u Metoas! ero ompeaenenus (Croxca u ITyaseitms).

10. Teopema Octporpanckoro- I'aycca 11 37€KTpUYECKOro Mojsl B JuU3IeKTpuke. JusnekTpudeckasl MIPOHUIIAEMOCTb CPEJIbL.
11. DHeprus AEKTPOCTATHIECKOTO TOJIsA. JHEPTUs 3apsHKEHHOTO YeAWHEHHOTO TIPOBOIHUKA.

12. Marnutssiii norok. Teopema Octporpanckoro-I'aycca 1jis MAarHUTHOTO TOJIA.

13. Pabota mepemenieHus NpOBOAHKMKA U KOHTypa C TOKOM B MarHUTHOM IIOJIE.

14. DneKkTpoMarHuTHas WHAYKIUs. 3akoH JleHna.

15. INonspuzanus cBeTa mpU ABOMHOM ydenpenomieHud B kpucramiax. [Ipusma Huxomns. 3akon Maitoca.

16. HckyccTBeHHass onTHUYEeCKas aHU30TPOIHsL. AHAIN3 HANPSDKCHHOTO COCTOSHUSA JAeTajleil MOISIPH3allHOHHO-ONTHIECKUM
METOJIOM.

17. Bparmenre miIocKOCTH MONMAPU3aldH ONTHYECKH aKTUBHBIMHU BerlecTBaMH. OmpeaereHne KOHIIGHTPAuh PacTBOPOB
HOIAPUMETPUIECKAM METOIOM.

18. ®usuka atroma. Mogenu aroma. [loctynarel Bopa.

19. Teopust atoma Bogopoza o bopy. Yposun suepruu. Cepunainbhas Gopmyna banbsmepa.

20. PeHTreHoBCKME CIEKTpPhI U3IydeHUs. 3akoH Mosnu

21. OrneMeHTH! (PU3UKU IEMEHTAPHBIX YaCTHI[. THITBI B3aMMOAEHCTBUH 3NIEMEHTApHBIX 9acTuIl. [IoHsATHEe 0 KBapKax.

6.4. MeToqu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEAYPhI ONeHUBAHUS

MeTtonnka OLEHKH 3K3aMeHa 110 JUCLIUIUIMHE

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

B pamkax TeopeTudeckoi yacTu 00ydaroIuiics, A KaXI0ro 3a1aHus, (GopMyIHpyeT MPaBUIbHbIE C €r0 TOYKH 3PEHHS OTBETHL
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTHBHOM citydae 3afaHue
CUHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 pasiena.

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

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

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

3 (yIOBIETBOPUTEIIBLHO) 50+74 BprImonHeHO HEe MEeHee NBYX 3aJaHHil B COOTBETCTBUHU C TPeOOBaHHSIMH, B 00beMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI

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

JIOCTATOYHOM JJIs1 001Eero PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0at 3a 9K3aMeH BBICTABIISIETCS 1O OIICHKE XY/AIICeH YacTh. B CHIOPHBIX cilydasx MpenoaaBaTelb BIPaBe 3a1aBaTh
YTOUYHSIIOIINE BOMPOCHI U 1aBaTh JOMOJHUTENBHBIC IPAKTHUECKUE 3aJaHHS.

MeToauKa OLIEHKH 3a4eTa MO0 JUCIUIIIMHE




3adeT 1o AUCIMILUIMHE BBICTABIISCTCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH pabOThl CTy[EHTa B TCUCHHUE CEMECTpa.

MeroaMKa OleHKH Ta00paTOPHBIX paboT

CTyneHT TOJDKeH BBIOIHUTD M 3aIIUTHTH BCE JTa00paTOpHBIE PadOTHI, IPEIyCMOTPEHHBIC IPOrpaMMO THCIIUTIIHHEL
JlabopaTopHast paboTa CUMTAETCS 3AIIUINEHHON IPH YCIOBUH yAOBICTBOPUTEIBHBIX OTBETOB Ha HE MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IPUBEICHHBIX B KOHIIE KaXkKA0H pabOTHl B Ta0OPaTOPHOM MPAKTUKYME, a TAK)KE BBIOIHEHUS TECTOBBIX 3aJaHUM 110 TeMe
paboThI HAa YCMOTPEHHE MPETIOIaBaTelNeH.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTECIIN

3aryaBue UsnarTenscTBO, O

JI1.1 | Tpodpumona Taucus

HBaHoBHa

Kypc ¢uzuku: yued. mocobue st HHXEHep.-TEXH. CIIeLl. By30B

Mocksa: Akagemust, 2010

JI1.2 | CurumoB Bnagucias
HBanoBuu,
IIporonomnosa Huna

IlaBnoBHa

Ontrka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 10 (PH3HKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. .,

Tpsinkuna E. T.

®dusmka: COOPHUK 33724

HoBocu6bupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpeiakuna, A.C.

SpocnaBuesa

®usnka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 |Hukurenko AHaToauii
T'eopruesny, SlkoBieB
Buagumup
Hukomnaesuy,
CurumoB Brnanncnas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, I'osioBaHOB
Muxann HukomaeBua

JlaGopaTopHBIii IPAaKTUKYM 110 MOJIEKYJISIPHON (PU3HUKE: MPAKTUKYM

Hosocubupck: CI'YBT,
2019

JI1.6 |Hwukwurenko AnaTtomuit
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Bnagucias
WBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'osioBaHOB
Muxann HukonaeBud

JlabopaTOpHEIi MPAaKTHKYM IO MEXaHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpLI, COCTaBUTEIIN

3ariaBue UsnatenscTBO, O

JI2.1 | OpnoB Tpanuit
BacunnseBud,
CuHoKoB Muxauni

IlerpoBuu

JlabopaTOpHBIH MPAaKTHKYM 1O (pu3nKe. IINEKTPUIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIUIIIIMHBI (MO Y JI5I)

Hasnauenune

Ob6opynoBaHue

JlaGopatopusi onTukd W (HU3KUKU
aToMa - ydeOHas ayAuTOpHs IS

AynutopHas pocka; Kommnekt yde6noit meGenm; JlaGoparoprsle ycraHoBkH: OmpexaeneHue
TJIaBHOTO (POKYCHOTO paccTOSHHS JHH3bI, OmnpeneneHre NoKa3arels MPeJIOMIICHUS KHIKOCTEH ¢

MPOBEICHUS mabOpaTOpHBIX | ToMomIblo  pedpakromerpa A06Ge; OmpeneneHne [UIMHBI BOJMHBI  Jlazepa TIPH  MOMOIIH

3aHATHI nudpaknuoHHON pemeTky; OnpenesieHHe KOHICHTPAIlMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHue TeMuepaTypbl packanéHHoro Tena; VcciemosaHue
JIMHEWYaTOro CHEKTpa BOJOPOAA U ONPEEICHNs TOCTOSHHON Pundepra

YaebHas ayAUTOpUS quist | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP

[IPOBECHUS 3aHATHUH | (CTaMOHAPHBIN), 9KpaH (cTaruoHapHbIi), [TK (mepeHocHOH)

JICKIITMOHHOI'O THIIa

JlabopaTopust MEXaHUKU "

AymutopHast nocka; Kowmmiuekr ydeOHON wmeOenu; JlabopaTopHble CTeHIBI: YHHBEpCaJbHBIN




JJIEKTPUYECTBA - ydeOHas
aymuTopusl U1 TPOBEACHHS
71a00paTOPHBIX 3aHATHIA

CTeHA «3aKOHBl MOCTOSHHOTO ToKay, 6 1mT.; JlabopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro monst 3emu, 4 mT. OmnpesnesicHUEe YCKOPEHUS
CHITBI TSDKECTH TIo croco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe Kojeco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OmpeneneHne OTHONICHMS — TEIDIOEMKOCTEH, 2  MIT.;
JlaGoparopHoe ob6opynoBanue: Habop »nexkTpou3MepHUTeNnbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS TS BBIYUCIICHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.

[Tomemenne i | Kommekr  yaeOnot wmebemm; I[IK — 10 mT., mnomkiroueHHBIX K cetd "HHTepHer' W
CaMOCTOSITEJIbHOM paboThl | oOecreunBaOIMX ~ AOCTYIl B OJEKTPOHHYIO  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0  Cpeay
00yJaroumxcs YHuBepcurera.

VYuebHas ayAUTOPUS i | AynuropHas nocka; KoMruiekT yaeOHoi Mebemn

TIPOBEICHISI 3aHATHI

IIPAKTUYECKUX 3aHATUN




