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OCHOBHOM  IIPO®ECCHUOHAJIBHOM  OBPA3OBATEJIbHOI

1 PE3YJIbTATBI OCBOEHUA JUCHUIIJINHBI

Tabmuna 1 — IlmaHupyembie pe3ynabTaThl OOYYECHHS] MO JAUCHUIUIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMH WHAHUKATOpaMU JOCTHUXKCHUA KOMIICTCHITUH

Pe3ynbrarel 00yueHus (BrageHus
Nuaukaropel y ya (B1az ’
Kox u HaumeHoBaHMe YMEHHUSI U 3HAHHUS), COOTHECEHHEIE C
JOCTHKEHUS Hucuunnuza
KOMIIETEHIINH KOMIETEHIUSIMU/MHIMKATOPaMU
KOMIIECTCHITNH
JIOCTYIKEHUS] KOMITETCHIIUT
3Hamb: OCHOBHBIC 3aKOHBI U MOJETHU
MEXaHUKHU, K HUM W BOJH
OIIK-1: Cnocoben cxa ’ oneba OJH,
[PUMEHSTD AJIEKTPUYECTBA u MarfHeTusma,
€CTECTBEHHOHAYYHbIC KBaHTOBOM (PHM3UHU, CTATUCTHYECKOMN
U OOIICHH)KEHEPHBIE (bU3HUKHN U TEPMOJTUHAMUKHU.
SHaHMA, MCTOZbI OIIK-1.2: Yumemby: IpUMEHSITh METOJIbI PEIICHUS
MaTeMaTH4eCKOro Hcnons3yer TUIIOBBIX busmueckux 3aau,
aHaiu3a u 3HaHUA (U3UKH B dusuka R
. UCIIONIb30BAaTh  OCHOBHBIE  IPHUEMBI
MOJICTTUPOBAHUS, podecCHOHATLHOM 60a6
TEOPETUUECKOT0 U JESITEIIbHOCTH 00pabOTKH OKCICPUMCHTAIBHBIX
AKCIIEPUMEHTAIBHOIO AAHHBIX.
WCCJICJIOBAHMUS B Brademwv: HaBbIKaMHU TMPUMEHEHUS
npoQeCcCHOHAILHON OCHOBHBIX METOJIOB (bu3nKo-
ACATCIbHOCTH MaTeMaTUYECKOro aHan3a U1
peIlIeHUs eCTECTBEHHOHAYYHBIX 3a]1ad.
2 INEPEYEHDb OIEHOYHbIX CPEJICTB JINI b | MO2TANMHOI'O

®OPMHPOBAHUSA PE3YJIBTATOB OCBOEHHUSA JUCHUILIMHBI (TEKYIIWAMN

KOHTPO.Ib) U MIPOMEXYTOYHOM ATTECTAIIUA

2.1 Z[J'ISI OLICHKU PE3YJIbTAaTOB OCBOCHU A NUCHHUIIJIMHBI UCITOJIB3YIOTCA:

- OCHOYHBIC CPEACTBA TCKYIICTO KOHTPOJIA YCIIEBACMOCTH;

- OICHOYHBIC CPEACTBA JIA HpOMeX(YTOqHOﬁ arrecTauu 110 JUCHHMITIIINHE.

22K OICHOYHBIM CPCACTBAM TCKYLICTO KOHTPOJIA YCIICBACMOCTU OTHOCATCA:

- 3aJJaHUs JJI9 CAMOCTOSITEIIbHOM pa6OTLI;

- KOHTPOJIbHBIE BOMPOCHI 10 JJa0OPaTOPHBIM paboTam;
- 3aiaHuA 110 KOHTPOJIbHBIM pa60TaM.

23 K OLCHOYHBIM CpCACTBAM JJIA HpOMC)KyTO‘lHOﬁ arrecraguu 110

HpOBO,Z[HMOfI B (I)OpMC 3a4€Ta U 3K3aMCHa, OTHOCATCA:

- 9K3aMEHAaIIOHHbIE BOIIPOCHI U(WIJIN) 3aJaHMS;

IUCIAIIIHHE,

- MPOMEXYTOYHas aTTecTalnus B (opMe 3ayeTa MPOXOJUT IO pe3ysbTaTaM MPOXOXKICHUS

BCE€X BUJOB TCKYLICTO KOHTPOJIA YCIIECBAEMOCTH.
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3 OLHEHOYHBIE CPEACTBA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH

3.1 3aganus uist CaMOCTOATENbHBIX UCIIOJIB3YIOTCS ISl OLICHKH OCBOEHUSI TEM JIUCIMUILIAHBI
Ha MPaKTUYECKUX 3aHATHSIX CTYACHTaMU OYHOU QopMbl 00yueHus. 3alaHus Il CaMOCTOSITEIIbHON
paboThl CTYACHTOB BO BTOPOM U TPETHEM CEMECTPAaX COIJIAaCOBaHbI C TEMaMH MPAKTHYECKHX
3aHATHUH, U3TI0KEHHBIMH B paboyeil mporpamme mo aucuuiuiiie "dusmnka'.

KOHTpONb peryisipHOCTH BBIOJIHEHUS CaMOCTOSITENBHBIX 3aJaHUN 10 TPAKTHYECKUM
3aHATHUSAM OCYILECTBISICTCS BEIyIIMM O5THU 3aHATUS IpEnojiaBaTelieM B Hauyaje Mapbl IyTeM
MPOBEPKM Hamuuus B paboyMX TeTpaasx CTYIEHTOB BBHIMOJHEHHBIX 3a/ad U OTMETKOH O
BBHITIOJTHCHUH B YYE€THOH BenoMocTH. JIMOO myTeM MpOBEpKHU 3aJlaHWi, BBITIOJHEHBI B OTICIHHBIX
TETpaAsX U CIIAHHBIX HA MTPOBEPKY MPENOAaBaTEINIO.

JlJis IpoBepKU YCBOGHHUS MPAKTUYECKHX HABBIKOB PEIICHHUs 3aJad 1o Hanboyiee BaKHBIM
WIM CJIOXHBIM TeMaM (OJIHa WJIM JIBE 3a/1ayM), IPEeroaBaTeib BBIOOPOUHO BBI3HIBAET CTYICHTOB K
JTIOCKE JUIsI TTOKa3a U OOBSICHEHUS PEILICHUM.

TumnoBble 3amaHusl JJIsi CAMOCTOSITENIBHOH paboThl To juciuiumHe "dusuka" (s
CTYJEHTOB O4YHOM (hOPMBI 0OYUECHHUSI)

Tema 1 Kunemamuxa mamepuaibHou moyKu.

Nel. Touka ABMXKeTcs MO OKPYXKHOCTH paguycoM R = 4 m. 3akoH ee JIBMXKEHHUS BBIpakaeTcs
ypaBuenneM S = A+Bt2 rnme A = 8 M, B = -2 m/c’>. OmnpejenuTh MOMEHT BpeMeHH 1, koraa
HOpPMaJIbHOE YCKOPEHHUE an TOYKHU paBHO 9 m/c?. Haiitu CKOpPOCTH V, TAHTCHIIUAJIBHOC ar U ITOJHOEC a
YCKOPEHHS TOUKH B TOT K€ MOMEHT BPEMEHU t.

Ne2. JlBe MaTepHaIbHble TOUKH JABUAKYTCSA COTJIACHO ypaBHEHHsSM X1 = A1t + B1t2+ Cit® u xp =
Axt+ Bat?+ Co t%, rne A1=4 m/c, Bi=8 m/c?, C1=- 16 m/c®, A2 =2 m/c, B2 = - 4m/c?, C2 =1 m/c. B
KaKkoil MOMEHT BpeMeHHU t ycKopeHue HTHUX TOoueK Oyaer oaumHakoBbIM? HailTu CKOpoCTH Vi U V2
TOYEK B ’TOT MOMEHT.

Ne3. Pa,Z[I/IyC-BCKTop MaTepHaHBHOﬁ TOYKH HN3MCHSACTCA (¢10) BPEMCHCM 10 3daKOHY

F=4ti —(10t° -4)]

Haiiqute ypaBHeHue TpaekTopuu MABMXKEeHUs Touku. Omnpenenure
nepeMeneHre 1 MOIyJIb MepeMeIIeHUs] MaTepUAbHON TOYKH 3a MPOMEKYTOK BpeMeHH oT t1 =2 C
motz=5c.

Tema 2 J{lunamuxa MamepuaibHoU moyky

Nel. V3 nmpyXMHHOTO NMHCTOJETa BBICTPENWIM ITYJIBKOM, mMacca kKoTopoil m = 5 r. JKecTkocTh
npyxusbl K = 1,25 kH/m. [pyxuna 6puta cxara Ha Al = 8 cM. OnpeenuTs CKOPOCTH MyJIbKE MPH

BBIICTEC €€ U3 IMHUCTOJICTA.
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Ne2. Ilap maccoir mp = 200 r, mBmwxymmiics co ckopoctbio V. = 10 m/c, crankuBaercs c
HETOJIBIKHBIM ITapoM Maccoil Mz = 800 r. Yaap mpsMol, eHTpalbHbIN, a0COTIOTHO YIIPYTHUH.
Ornpenennutb CKOPOCTH IIAPOB MOCIIE€ CTOJIKHOBEHUS.

Ne3. [Ilap, 1BUraBIIMICS TOPU3OHTAIBHO, CTOJKHYJICS C MOJABHKHBIM IIApOM M nepenan emy 64%
cBoel KkuHeTHueckoil sHepruu. llapbl aGcoiroTHO ympyrue, yaap HpsMOM, LEHTpanbHbIA. Bo
CKOJIBKO pa3 Macca BTOPOTo Iapa OoJIbIe Macchl IepBOro?

Ne4. VICKyCCTBEHHBIN CITyTHHUK OOpamaeTcsi BOKPYr 3eMJIM IO KPyroBod opOuTe Ha BhicoTe H =
3200 kM HaJ TOBEPXHOCTHIO 3emiik. OnpeaenuTh TMHEUHYIO CKOPOCTh CITYTHHKA.

Tema 3 3axonwi COXPAHEHUA 6 MEXAHUKE

Nel. ITap maccoit My = 10 Kr crankuBaercs ¢ mapoM Maccod Mz =4 kr. CKopocThk epBoro mapa Vi
=4 m/c, BTOporo - V2 = 12 m/c. Haiitu o011yro U cKOpoCThb IIapoB MOCie yaapa B ABYX ciaydasx: 1)
Maunblii map Harousier OONbLION MIap, ABMXKYIIMICS B TOM K€ HAlpaBICHHUH, 2) MApbl ABUKYTCS
HABCTpEUy APYr ApYry. Y aap cuuTaTh NPSMbIM, LEHTPAIbHBIM, HEYIIPYTUM.

Ne2. B nonke maccoit M = 240 kr ctout uenoBek Maccoit M = 60 kr. JIoaka mibIBET cO CKOPOCTHIO V
= 2 wm/c. YenoBek MpeIraeT ¢ JOJKA B TOPU3OHTAJIHLHOM HAIpPaBIEHUU CO CKOPOCThIO U = 4 M/c
(oTHOCUTENBHO JOJKHK). HaliT CKOpOCTH JIOAKHU MOCie MPhDKKA YeloBeKa: 1) Brepe] Mo ABUKESHHIO
JIOJKH; 2) B CTOPOHY, IPOTUBOIIOIOKHYIO TBUKEHHIO JIOAKH.

Ne3. UenoBek, cTosimuii B JIOAKE, clenaj HIECTh IIaroB BIOJL Hee M OcTaHOBHICA. Ha ckolbko
I1aroB NepeABUHYJIACH JIOJIKA, €CIIM Macca JIOJKH B JIBa pa3za Oosbliie (MEHbIE) MAacChl YeIOBEKa.
Ne4. [[unusAap, pacnosioKEHHBIM TOPU30HTAIBLHO, MOYKET BpallaTbCsl BOKPYT OCH, COBMAJAOLIEH C
ocblo IWIMHIpa. Macca nmiauHzapa My = 12 kr. Ha nuiauHap HamoTanu IIHYpP, K KOTOPOMY
npuBsi3aiau rupto maccoil Mz = 1 kr. C kakuM yckopeHueMm OyneT omyckatbest rupsi? Kakosa cuna
HATSHKEHUSI ITHYpa BO BPEMSI IBHKEHUS THPU?

Tema 4 Jlunamuxa meépdo2o meia

Nel. Yepes 010K, BBIIIOJIHEHHBIN B BHJIE KoJleca, IEPEKUHYTa HUTh, K KOHIIaM KOTOPOW MPUBS3aHbI
rpy3sl Maccamu M1 = 100 T 1 mz = 300 r. Maccy koneca M = 200 r cuutath paBHOMEPHO
pacripeniesieHHO| 1o 0001y, Maccoit cnuil npeHedpeusb. OnpeaeauTs YCKOpeHHe, ¢ KOTOPbIM OyayT
JIBUTATHCSI TPY3bl, U CUJIBI HATSHKEHUSI HUTU TI0 00€ CTOPOHBI OJI0Ka.

Ne2. JIByM OaWHAKOBBIM MaxOBHKaM, HAXOJSIIMMCS B TIOKOE, COOOIIMIN OJMHAKOBYIO YTJIOBYIO
CKOpOCTh @ = 63 pan/c u mpeaocTaBuiIn ux camuMm cebde. Ilon neiicTBueM CHIl TpEHUS MaxXxOBHK
OCTaHOBWJICSI Y€pe3 OJHY MUHYTY, a BTOpOH cjenan a0 nojgHoi octaHoBkH N = 360 ob6opotoB. Y
KaKoro MaxOBHKa TOPMO3SIIIUNA MOMEHT ObLT OOJIbIIIE U BO CKOJIBKO pa3?

Ne3. [llap ckaTbiBaeTCsl ¢ HAKJIOHHOW TUIOCKOCTH BhIcoTOM h = 90 cM. Kakyro IuHEHHYI0 CKOpPOCTh

OyJeT UMeTh IEHTP IIapa B TOT MOMEHT, KOT/Ia IIap CKaTHJICS C HAKJIOHHOM MJIOCKOCTH?



®OHJI OLIEHOYHBIX CPEJCTB JUISI ATTECTALMU O JUCLUIUIMHE «®WU3UKA» (ITIPUJIOXKEHUE K
PABOYEM TIIPOTPAMME MOJYJS) OCHOBHOM IPO®ECCUOHAJIBHOM  OBPA3OBATEJIBHOM
IIPOTPAMMBI BBICIIETO OBPA3OBAHMS (BAKAJIABPUAT) Bepens 1 5

Ne4. Ha BepxHell MOBEpPXHOCTH TOPU30HTAJIBHOIO JAMCKA, KOTOPBIH MOKET BpalllaThbCs BOKPYT
BEPTUKAJIBHOM OCH, MPOJIOKEHBI IO OKPY)KHOCTH pamuycoM I = 50 cM pesbCchbl UIpYyLICYHON
Kene3Hor nmoporu. Macca qucka M = 10 kr, ero paguyc R = 60 cm. Ha penbchl HEMOABHKHOTO
JUCKa OBLI IMOCTaBJIEH 3aBOJHOW MAapOBO3MK Maccoil M = 1 Kr u BeimymleH U3 pyK. OH Hayan
JBUTATHCSI OTHOCUTEIILHO PEIbCOB €O CKOpocThio V = (0,8 M/c. C KaKoii yriioBOil CKOPOCTHIO OymeT
BpallaThCs AUCK?

NeS. Tlnardopma B BuE qUCKA BpaIlaeTcs M0 HHEPIUHA OKOJIO BEPTHUKAIBLHON OCH C 4YacTOTOM Ny =
14 munl. Ha kpato mnatrdopMbl cTOUT uenoBek. Korya uenoBek mepemren B LIEHTP MIAaThOPMBI,
4acToTa Bo3pocia 0 Ny = 25 munl. Macca genoseka M = 70 kr. OnpenenuTh Maccy mIaTGOpMbL.
MOMEHT HHEpLMH YEJIOBEKa PacCUUTaTh KakK JJi1 MaTepUaIbHOU TOUKH.

Tema 5 Mexanuueckue xonebanus

Nel. Touka coBepuiaeT rapMoHHYecKHe KoseOaHus. B HEKOTOpBII MOMEHT BpeMEHHU CMELICHHE
TOYKH X = 5 cM, ckopocTb V = 20 cM/c U yckopeHue a = - 80 cm/c2. Haiftn muKIM4ecKyro 4acToTy 1
nepuos Konebanuid, a3y KoyiieOaHWi B paccMaTpUBACMblii MOMEHT BPEMEHH M aMIUTUTYAY
KoJie0aHui.

Ne2. Touka coBeplIaeT rapMOHUYECKHI KOJICOaHHid, YpaBHEHHE KOTOPBIX UMeeT BUI X = ASinaf,
rme A =5 cM, @ = 2 c*. Haiitu MomenT Bpemenn (Ommkaifmuii K Hayamy oTcueTa), B KOTODKIIA
TOTeHIMaNbHas sHeprus Toukn /71 = 10 JIx, a BosBpamaromtas cuna F = 5 - 10° H. Onpenenuts
Takxe (pazy koaeOaHuIl B STOT MOMEHT BPEMEHHU.

Ne3. JIBa rapMOHMUYECKUX KOjieOaHMs, HApaBIEHHBIX 110 OJHON HPSMOM, UMEIOIUX OJAWHAKOBBIE
aMIUTUTY/ABI ¥ TEPHOAbI, CKIIAABIBAIOTCS B OJHO KojieObaHue Toil ke amriautynasl. Haiitu pasHocts
¢a3 ckiaabIBaeMbIX KojeOaHUH.

Ne4. Touka coBeplIaeT OJHOBPEMEHHO JIBa TapMOHHUYECKUX KOJI€OaHUs, MPOUCXOIALINX IO
B3aWMHO TIEPIICHIUKY/ISIPHBIM HAINIPABICHHUSIM M BBIPAKAEMBIX YpaBHEHUSIMH X = A1C0Sant m 'y =
Ascosan(t+17), e A1=4 cM, cn=m ¢, A2=8 cm, ap = ¢}, =1 c. HaiiTi ypaBHEHNE TPaeKTOPHH
Y HAYEPTUTH €€ ¢ COOJI0ICHNEeM MaciiTada

Tema 6 Dnemenmol MOAEKVAAPHOU DUUKU

Nel. BeruuciuTh Maccy MOJIEKYJIbI Mo a30Ta.

Ne2. ITnotHOCTh Ta3a p npu naBiaeHuu P = 96 klla u Temneparype t = 0°C pasnol,35 r/a. Haiftu
MoJIsipHyt0 Maccy M rasa.

Ne3. Onpenenuts naBneHns P1 U P2 rasa, cogepxkamero N = 10° Monekyn n nmeromtero oobsem V =

1 cm®, ipu Temnepatypax T1=3 Ku T>= 1000 K.
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Neq, TIpu temneparype t = 35°C u naBnenuu p = 708 klla mioTHOCTH HEKOTOpOTO raza p = 12,2
Kr/M°>. OIpeeNuTh OTHOCHTENBHYIO MOJIEKYIAPHYIO Maccy My rasa.

Tema 7 Dnemenmui dms*uttecxod KUHemukKu

Nel. Haiinmure naBiieHue rasza, €Clid KOHIICHTPAIHMsI MOJICKYJI 3TOTO ra3a COCTaBiseT N = 2 105 em®,

a cpelnHss KBaJpaTU4Has CKOPOCTb MOJIEKYJbI 3Toro raza paBHa 600 m/c. Maccy MoJeKyIibl

IPUHATH paBHOK M =4 1028 kr.
)
No2, [Tpu HEKOTOPBIX YCIOBHSIX CPEIHSISI JITMHA CBOOOAHOTO mpobera MOJIEKyI ra3a = 160 HM,
{v) i
a cpenHssi apudMeTHUECKash CKOPOCTh €ro MOJICKYI = 1,95 xm/c. Haiitu cpennee 4mcio

o (Z o

CTOJIKHOBEHUIA < > B €/IMHUILY BPEMEHH, €CJIM TIPU TOH K€ TeMIIepaType aBJICHUE Ta3a YMEHBIINUTh

B 1,27 paza.

Ne3. Ilpm KakoM [JaBJIEHUM OTHOLIEHHE KO3(p(UIMEHTa BI3KOCTH HEKOTOpOro Trasza K
0,3 xr/m®

ko3 uuuenty nudpdysun pasHo 0,3 kr/m°, a cpeaHsst KBagpaTU4Has CKOPOCTh MOJIEKYJl paBHA

632 m/c?

Ne4. Haiitn k03¢ (UIIMEHT BSI3KOCTH a30Ta NPH HOPMAIBHBIX YCIOBUAX, €CIUM KOI(P(UIMEHT

muddy3uu 118 HEro MpH STHX ycnoBusx paseH 1,42 102 m¥/c.

Tema 8 Penomenonocuyeckas mepModuHaMMKa

Nel. OnuH KHIJIOMOJTH IByXaTOMHOTO HJIEabHOTO ra3a COBEPIIAET 3aMKHYTHIN HUKI. OmnpenenuTs:
1) Terutoty Q1, MOJNIYYEHHYIO OT TEIUIOOTAATUMKA; 2) TEIUIOTy Q2, MepeaaHHyI0 TETUIONPUEMHUKY;
3) paboty A, coBepIIeHHYIO ra3oM 3a oJuH UK, 4) Tepmuueckuiit KIT/] 7 mukia.

Ne2. Bogopon 3anumaer o6bem V = 10 M3 npu masnenmu p1 = 0,1 MIla. Ero marpenu mpu
nocTossHHOM oObeme a0 naBiaeHus Pz = 0,3 Mlla. Onpenenuts usmenenune AU BHyTpeHHeH
SHEPIUu rasa, paboTy A, COBEPILIEHHYIO UM, U TEIJIOTy Q, COOOIIEHHYIO Ta3y.

Ne3. Kucnopoa npu HemsmeHHoM fasiieHuu P = 80 kIla HarpeBaercs. Ero o6bem yBenuumnBaercst ot
Vi=1 M 10 Vo = 3 M. Onpenemuts usmenenne AU BHYTpeHHeil >Heprum rasa, pabory A,
COBEPILEHHYIO UM IIPH PACUIMPEHHH, U TEIUIOTY Q, COOOMICHHYO ra3y.

Ne4. B npnmmiHApe MOJ1 MOPIIHEM HAXOJIUTCS a30T, UMEMU Maccy M = 0,6 KT ¥ 3aHUMArOLIUAN
o6wvem V1= 1,2 M°, ipu Temnepatype T1 = 560 K. B pesynpraTe HarpeBaHus ra3 pacuIMpHics
3aHa1 06beM Vo = 4,2 M3, mpuyem TemmepaTypa ocTanach HeM3MeHHOH. ONpeeuTh H3MEHEHHe

AU BHYTpeHHEH 3Hepruu rasa, padboty A, COBEpIIEHHYIO UM, U TeIUIOTY Q, cOOOIEeHHYIO Tra3y.
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Tema 9 OcnosHble NOHAMUSA U meopembvl 3J1eEKmpocmamurku

Nel. JlBa mapuka maccod M = 1 © KaXJbplil NOJBEUIEHbI Ha HUTSIX, BEPXHHUE KOHIIBI KOTOPBIX
coeauHensl BMecTe. JlnuHa kaxkmaoi mutu | = 10 cm. Kakue oamHakoBbIe 3apsiibl HAJA0 COOOIINTH
HIapuKaM, YTO0bI HUTH pa3oLuINCh Ha yroda « = 60°?

Ne2. Paccrostaue mexay 3apsaamu Q1 = 100 aKir u Q2 = - 50 K pasuo d = 10 cm. Onpenenuts
cuny F, neiictByronnyro Ha 3apsig Qz = 1 MxKu, orcrosmryro Ha =12 cm ot 3apsna Qi u Ha r; = 10
cMm ot Q2.

Ne3. ToHKHIA JUTMHHBINA CTEPKEHb PABHOMEPHO 3apsDKEeH ¢ JMHEWHOM mioTHocThio 7 = 1,5 uKn/cm.
Ha nmpomgomkenun ocu cTepkHs Ha pacctossHud d = 12 ¢cM OT €ro KOHIIAa HaXOIUTCS TOYCUHBIN
sapsag Q = 0,2 mxKn. Onpenenuts cuily B3aUMOJICHCTBUSL 3apsSHKEHHOTO CTEPXKHS M TOYEUHOTO
3apsna.

Ne4. JInuHHas npsiMasi TOHKas IPOBOJIOKA HECET pABHOMEPHO paclipeaeseHHbIN 3apsii. BeraucauTte
JUHEHHYI0 IJIOTHOCTh 7 3apsija, €CJId HaIpsHKEHHOCTh NoJid Ha paccrtosHuud I = 0,5 M oT
IIPOBOJIOKH MTPOTHB €€ cepenuHbl E = 2 B/cm.

Tema 10 HDO@OOHHKU u Ouaﬂekmmmu 6 DJIeEKmpu4ecKkom noJjie

Nel. C kakod cuiiol, MPUXOJALIEHCA HA €AVMHULY IUIOWAAN, OTTAJIKMBAIOTCS JBE OJHOMMEHHO
3apsDKEHHBIE OCCKOHEYHO TMPOTSHKEHHBIC TUIOCKOCTH C OJIMHAKOBOHM IMOBEPXHOCTHOH TUIOTHOCTBIO
3apsaa o = 2 MxKn/m??

Ne2, Kakyro yCKOPSIOIIYIO Pa3HOCTh MOTEHIUANOB U MOKEH TPOUTH AJIEKTPOH, YTOOBI TTOJIYUYHTh
CKOpOCTh V = 8§ Mm/c?

Ne3. 3apsin paBHOMEpPHO pacmpesiesieH Mo 0ECKOHEYHOH MIOCKOCTH ¢ MOBEPXHOCTHOM MIIOTHOCTHIO
o = 10 uKn/m?. Onpenenuth pasHOCTh MOTEHIHAIOB IBYX TOYEK IIONA, OAHA M3 KOTOPBIX
HAXOJHTCS Ha TUIOCKOCTH, a Apyras yJaaieHa oT Hee Ha paccTosHue a = 10 cMm.

Ne4q, K 6atapee ¢ 3/IC & = 300 B BrirodeHsI JBa MIOCKUX KoHAeHcaTopa eMkocTssmMu C1 = 2 nd u
C> = 3 n®. Ompenenuty 3apsin Q u Hampsbkenune U Ha TIacTHHKAX KOHIEHCATOPOB MPHU
MOCJIEIOBATEILHOM M TIApAJIICIIBHOM COSAMHEHUSX.

Tema 11 Ilocmosnnuwiil 21ekmpudeckuli mok

Nel. Ha xonmax memnoro mpoBona mimHoW | = 5 M momnepkuBaercs Hanpspkenne U = 1 B.
OmnpenenuTh MIOTHOCT TOKA | B IIPOBOJIE.

Ne2. Pesucrop conporuBnenue R1 =5 OM, BOIBTMETP U UCTOYHHUK TOKA COEIMHEHBI MapauIeIbHO.
Bonbtmerp mokasbiBaeT Hampspbkenne Ui = 10 B. Ecnum 3amMeHuTh pe3uCTOp ApPYruM
comnpotuBienueM Rz = 12 Om, To BoabT™MeTp nokaxetr Hanpsokernne Uz = 12B. Onpenenuts D/1C u

BHYTPEHHEE COMPOTUBIICHUE UCTOUHNKA TOKA. TOKOM 4Yepe3 BOJIbTMETp MpeHeOpeyb.
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Ne3. OmnpenenuTh 3JIEKTPUUECKHUI 3apsii, MPOLICAIINA dYepe3 IMONEepeyHOe CEYeHUE IMPOBOAA
conpotusiieHneM R = 3 OM npu paBHOMEPHOM HapacTaHWU HAIPSDKEHUS Ha KOHIAX IpoBoja ot Uz
=2 B noU2 =4B B teuennu t = 20 c.

Ne4. OmnpenenuTh CHITy TOKa B LETH, cocTosimei u3 aByx snementos ¢ DJIC & =1,6 Bu & =1,2B
¥ BHYTPEHHHMH corpotuBieHussMu R1 = 0,6 OM u R2 = 0,4 OM, cCOeTMHEHHBIX OJHOMMECHHBIMU
MOJIFOCAMH.

Tema 12 Maznumocmamuka

Nel. Hanpspxennocts MmarauTHOTO 11011 H = 100 A/M. BBIYMCIUTh MAarHUTHYIO HHAYKITUIO B 3TOTO
T0JISl B BaKyyMe.

Ne2. [To nByM JUIMHHBIM HapaJjIebHBIM IPOBOJAM TEKYT B OJIMHAKOBOM HampasieHu# Toku |1 =10
A u l2 = 15 A. Paccrosaune mexnay nposonamu 4 = 10 cm. Omnpenenutb HalpsHKEHHOCTb
MarHUTHOTO TOJIS B TOUKE, YAAJIEHHON OT MEePBOTo MPoBoJa Ha F1=8 CM U OT BTOPOTO =6 CM.

Ne3. Pemuth 3a7auy 2 mpu yCIOBHUH, YTO TOKU TEKYT B MPOTHUBOMOJIOKHBIX HAMpaBICHUSIX, TOUKA
yaajieHa OT IepBoro npoBoja Ha 1 = 15 ¢M u ot BToporo 2= 10 cm.

Ne4. 1o ToHKOMY NIPOBOJIHUKY, U30THYTOMY B BUJIE ITPaBHJIBHOTO HIECTUYTOJIBHUKA CO CTOPOHOM a
=10 cm, uget Tok | = 20 A. OnpenenuTh MarHUTHYIO UHAYKIUIO B B IIEHTPE MECTHYTOJIbHUKA.

Tema 13 DnekmpomacHumnas UHOYKYUSL

Nel. Konbiio R = 10 cm Haxoautes B ogHOpogHOM MarHUTHOM mone (B = 0,318 Tun). IlnockocTsb
KOJIbLIA COCTaBIII€T C JUHUAMHU HMHAYKIUH yron ¢ = 30°. BbluucnuTe MarHuTHBIM NMOTOK @,
IIPOHM3BIBAOIINN KOJIBIIO.

Ne2. Tlo mpoBOAHMKY, COTHYTOMY B BUJ€E KBajapaTa co ctopoHoi a = 10 cm, teuet Tok | = 20 A.
[TnockocTh KBaspaTa NeprneHaUKyIsipHa MarHUTHBIM CHJIOBBIM JIMHUAM NoJs. OnpenenuTs padboTy
A, KOTOpPYIO HEOOXOAMMO COBEPUIMTH Ul TOTO, YTOOBI YJaJlUTh MPOBOAHMK 3a MpeAesbl MOJIs.
MarnutHas uaaykuus B = 0,1 Tn. ITosme cautaTh 0OTHOPOTHBIM.

Ne3. TIpoBomuuk ummHON | = 1 M JABHXKETCS CO CKOPOCTHIO V = 5 M/C TEPIEeHAUKYISPHO JTUHUSIM
MHAYKIIMM OJHOPOJHOIO MAarHUTHOro nojs. ONpenenuTs MarHUTHYIO HHAYKLHIO B, eciu Ha
KOHIIaX MPOBOJHMKA BO3HUKAET pa3HOCTh noreHuaios U = 0,02 B.

Ned4. Pamkxa mmomanesro S = 50 CM2, conepxamasi N = 100 BHUTKOB, paBHOMEPHO BpallaeTcsi B
oHOpogHOM MarHuUTHOM mnose (B = 40 mTin). Onpenenute MakcumanbHyto SC HHIYKIMU Emax,
€CJI OCh BpAIIEHMsI JISKUT B IUIOCKOCTH PaMKU U MEpPHEHAUKYISIpHA JIUHUSAM MHIYKIUH, a paMKa

BparfaeTcs ¢ 4actotoi N = 960 06/mMuH.
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Tema 15 9ﬂ€Kl’l’lDOMdZHMWlel€ KOJIeOAHUS U BOJIHbL

Nel. BbluuciauTh 3HEpruro Kojie0aTeIbHOTO KOHTYpa, €CIM MakCUMalbHas Cuja TOKa B KaTyIIKe

HHOIYKTUBHOCTA Imax = 1,2 A, a MakcHUMallbHas pPa3HOCTh IIOTEHIMAJIOB Ha OOKJIagKax
2 2

koHzieHcaTopa Umax = 1200 B. Ilepuon konebanuii koutypa T = 10 “ e

Ne2. CKOpOCTh pacrpoCTpaHEHHUs! 3JIEKTPOMArHUTHBIX BOJH B Kabene ymeHbmiach Ha 20% mocie
TOrO, KaKk [MPOCTPAHCTBO MEXJYy BHEIIHUM M BHYTPEHHUM HPOBOJHUKAMH 3aMOJIHWIH
IUAIEKTpUKOM. OnpeienTe OTHOCUTEIBHYIO AIEKTPUIECKYI0 BOCIPHUMYHBOCTD & TUAJICKTPHKA.
Ne3. Conenoun comepxxutr N = 4000 BUTKOB mpoBoja, Mo Kotopomy Teder Tok | = 20 A.
Omnpenenutbs MarHUTHBIN OTOK @ 1 motokocuemnenue W, ecnu nnaykrusHocts L = 0,4 I'H.

Neq, Tlo oOmoTke conmeHouga MHAYKTUBHOCTHIO L = 0,2 T'm Teuer Tok | = 10 A. Ompenenutsb
sHeprur0 W MarHuTHOTO TOJIsI COJICHOU/IA.

Tema 16 Humepdepenyus 6oiH

Nel. Ha myTu mydka cBeTa MmocTaB/ieHa CTEKJISIHHAS IUIACTHHA TOMIKHON 0 = 1 MM Tak, 4To yroi
najgenus ayda i = 30°. Ha CKOJIbKO U3MEHHUTCS ONTHYECKAs JITMHA IIyTH CBETOBOTO Iy4Ka?

Ne2. Ha nbuibHYH IUIEHKY C MOKa3zareneM mnpeiaomiieHus N = 1,33 mamaer mo HopMmaid
MOHOXPOMAaTHYECKUN CBET C ANUHOW BOMHBI A = 0,6 MKM. OTpak€HHBI CBET B pe3ylbTaTe
uHTEep(EpEHIME UMEET HauOONBIIYyI0 SPKOCTh. KakoBa HavMMEHbIIAss BO3MOXHAs TOJIIUHA Omin
ILUIEHKN?

Ne3. Paauyc Broporo temHoro koisblia HetotoHa B oTpaxeHHoM ceere Iz = 0,4 mm. Onpenenutsb
panuyc R KpUBHM3HBI TUIOCKOBBIMYKIIOW JWH3bI, B3ATOM [UIsl OMNBITA, €CIM OHA OCBEIIAeTCs
MOHOXPOMATHYECKHUM CBETOM C JUTMHON BOHBI A = 0,64 MKM.

Neq, HaiiTu mono)keHHe MATON CBETJION Mmojiockl B ombiTe FOHTA (T. €. ee paccTosHUEe OT LEHTpa
UHTEeP(EPEHIIMOHHOM KapTUHBI), €CJIH YIJIOBOE pACCTOSHUE MEXIY COCEIHUMH CBETIBIMU
nonocamu Ag = 3-10 pax u 5KpaH yaanen oT MHUMBIX HCTOUHHKOB Ha L = 1,5 M.

Tema 17 udhparuus eonn

Nel. JludpakuroHHas pelieTka, OCBEUICHHAs HOPMAaIbHO MAJAlOLIUM CBETOM, OTKJIOHSET CHEKTp
TpeTbero mopsaka Ha yron ¢n = 30°. Ha kakoil yrom ¢» OTKIIOHSET OHa CIIEKTP UYETBEPTOTO
nopsiaka’?

Ne2. OmnpeieuTh OTHOIIICHHE TIOMIAIEH 30H S5/Se M Pa3HOCTH PaJNyCOB IATOMU I's M MIECTOM I'e 30H
Openenst 115 TUIOCKOTO BOJIHOBOTO (ppoHTA ¢ AHHOM BOIHBI A = 0,6 MKM, ecii 3KpaH paciooXKeH

Ha pacctostHUU L = 1 M oT ppoHTa BOIHBI.
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Ne3. Ha mnactuHy ¢ 1menbto, mmpuHa kortopodr a = 0,05 MM, nazaeT HOPMaJbHO
MOHOXPOMAaTHYECKUI CBET ¢ NIMHOM BOJIHBI A = 0,7 MkM. OnipeiesuTh yrojl ¢ OTKJIOHECHHUS JTy4eH,
COOTBETCTBYIOILIHI EPBOMY JHU(PPAKINOHHOMY MAKCUMYMY.

Neq. JludpakimoHHas perieTka, OCBElEHHAs HOPMAaJIbHO MAJar0IIMM CBETOM, OTKJIOHSET CHEKTP
TpeThero nopsaka Ha yroa ¢1 = 40°. Ha xakoif yroi ¢, OTKJIOHSIET OHa CHEKTP TPEThero nopsiaxa?

Tema 18 Honapuzayus 6onn

Nel. Ha myty 4YacTMYHO HOJSIpU30BAHHOIO CBeTa IOMecTwin mnoissipusarop. [Ipu moopore
noJsisipu3aTopa Ha yroa y = 30° W3 IOJIOKEHUS, COOTBETCTBYIOIIETO MAaKCUMyMY IPOIYCKaHUS,
MHTCHCUBHOCTh TPOIIEANIET0 CBeTa yMeHbIIWIack B 3 pasa. Haiitm crenmens momspuzammu P
[a/Ial0LIEeTOo CBeTa.
Ne2. Yron npenomieHus yiyda B kuakoctu Iz = 35°. Onpeaenuts NMoKazaTeldb MPEIOMICHUS N B
AKHUJIKOCTH, €CIIU U3BECTHO, YTO OTPAXKEHHBIN IyYOK CBETa MAaKCUMAaJIbHO MOJISPU30BaH.
Ne3. Ha CKONBKO MPOLIEHTOB YMEHBIIAETCS MHTEHCHBHOCTH CBETA TOCIIE NPOXOXKICHHUS dYepe3
npusmy Hukouns, eciau notepu cBera coctaBisitoT 10%7?
Ne4. Ha mytv 4YacTMUHO MHOJISIpU30BAHHOIO CBeTa IMOMeCTWiIM mnossgpusarop. [Ipu mosopote
nojsipuzaropa Ha yroa y = 60° M3 MONO0XKEHHUs, COOTBETCTBYIOLIET0 MAKCUMyMY IPOIyCKaHUS,
WHTCHCUBHOCThH TIPOIIEANIET0 CBeTa yMeHbIIWiIack B 3 pasa. Haiitm crenens momspuzammm P
Ma/1al0IIEr0 CBETA.

3.2 TunoBble BapHaHThI IO KOHTPOJIBHON pabOTe, BBIMOIHAEMON CTYAEHTaMH OYHOH (POPMBI
00y4YeHHsI BO BTOPOM U TPEThEM CEMECTpPaX.
OrneHka KOHTPOJBHON pabOThl MPOU3BOJUTCS CIEAYIOUIMM 00pa3oM:
- "OTJIMYHO" - TPUBEICHO MOJTHOE PEIICHUE, BKIIOUAIOIIEE CAEAYIOMME dIIEMEHTHI:
1) 3ammcaHbl (DU3MYECKUE 3aKOHBI, SIBICHUS WA 3aKOHOMEPHOCTH, MPHUMEHEHHE  KOTOPBIX
HE00XO0IMMO JUIsl PEeLIeHUs 3a7jauil BBIOPAaHHBIM CIIOCOO0M;
2) mpuBeIeHBI MOSICHEHU! JAJIs1 BCeX BBEACHHBIX B pEIICHHH OYKBEHHBIX 0003HAYeHUN (pU3MUECKUX
BEJIMYHMH (32 UCKITFOUYEHHEM 0003HAYCHUH KOHCTAHT);
3) BBINOJHEH PUCYHOK (€CIM TAaKOBOM HYXEH) C yKa3aHHEM BCEX HEOOXOIUMBIX (HU3MUECKUX
BEJINYMH;
4) mpoBeneHb HEOOXOIUMBIE MaTeMaTHYeCKHe IMpeoOpa3oBaHUs W Pacu€Thl, NPHUBOASALINE K
NPaBUIILHOMY YHCIOBOMY OTBETY (IOMYyCKaeTCs pEIICHHE «I0 YacTsIM» C MPOMEKYTOYHBIMU
BBIYHCIICHUSIMH);
5) mpezncraBiieH MPaBUIBHBINA OTBET C YKa3aHUEM EAMHUI] U3MEPEHUST HCKOMOI BEJTHYHHBIL.
- "xopomo" - IlpaBunbHO 3amucaHbl Bce HEOOXOoIuMBbIC (PU3UYECKHE 3aKOHBI, SBICHHS WU

3aKOHOMEPHOCTH M TIPOBEJICHBI B II€JIOM BCEe HE0OXoauMmbie TpeoOpa3zoBanus. Ho nuMeroTcs ogu
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WIA HECKOJIBKO W3 CJICIYIOIIMX HEIOCTATKOB. PUCYHOK BBITIOJHEH C HEIOCTATOYHOH CTENEHBIO
MOJPOOHOCTH, U3 KOTOPOTO HE OUYEBUIHBI MPUBOJUMEIC Jaliee BBHIPAKEHUS WM MPEoOpa3OBaHUs.
3amnucu, COOTBETCTBYIOIINE MYHKTY 2), IPEJCTABICHBI HE B MIOJIHOM 00bEME WIIH OTCYTCTBYIOT.

1 (UJIN)

B periieHnn UMEIOTCS JIMIITHUAE 3aMMCH, HE BXOJAIIME B pelieHue (BO3MOXHO, HEBEPHBIE), KOTOPbIC
HE OTJCJICHBI OT PEIICHUS

1 (UJIN)

B HEoO0XOAMMBIX MaTeMaTHYECKUX MPEOOpPa3OBaHMSIX WM BBIUYUCICHHUSIX JOIMYIICHBI OIMMHOKH, U
(nn1) B MaTeMaTHYECKUX PeoOpa30BaHUSIX/BBIYNCIICHUSIX TPOMYIICHBI JOTHUECKH BaKHBIC IIIATH.
U (NJIN)

OTcyTCTBYET MYHKT 5), HJIM B HEM JOIMYyIIEHA OLIHOKA.

- "YyIOBJIETBOPUTEJIBHO" - TPEICTABICHBI 3aIMCH, COOTBETCTBYIOIIME OJHOMY H3 CIIEIYIOLIHX
cimydaeB. [IpeicraBieHbl TOJNBKO TOJIOKEHUS W (OPMYIIBI, BBIpaKaromue (U3HYECKUE 3aKOHBI,
NPUMECHEHHE KOTOPHIX HEOOXOAMMO JUIs peIICHHWs] JaHHOW 3amaud, 0e3 KaKux-JIMOo
npeoOpa30BaHuil ¢ X UCIIOIH30BAHUEM, HATIPABJICHHBIX HA PELICHHUE 3aa4H.

WJIn

B pemenuu OTCYTCTBYET OJTHA M3 HCXOTHBIX (POpMYI, HEOOXO0quMast JUIsl PeIIeHUs TaHHOM 3a/1aun
(v yTBepKIEHHE, JICKaIlee B OCHOBE pEHICHHS), HO MPHCYTCTBYIOT JIOTHYECKH BEpHBIC
npeoOpa3oBaHus ¢ UMEIOIIMMHUCS (popMyTaMu, HAMIpaBJIEHHbIE HA PELlICHUE 3a1a4u.

NJIn

B oHO# 13 HCXOAHBIX (HOpMYJI, HEOOXOAMMBIX ISl PEIICHHUs JaHHOW 3aauu (MM B YTBEPXKICHUH,
JeKaIeM B OCHOBE pEIICHHS), IOMyIeHa OIMMOKA, HO MPHUCYTCTBYIOT JIOTHUECKH BEpPHBIC
npeoOpa3oBaHus ¢ UMEIOIIMMHUCS (popMyTaMH, HAMIpaBJIEHHbIE HA PEIICHUE 3a1a4u.

WJIn

OTCyTCTBYET PUCYHOK IIPH €r0 HeOOXOIUMOCTH TS PEIICHUS 3aauu.

- "Hey10BJIETBOPUTEJbHO" - Bee citydan pemeHusi, KoTopble He COOTBETCTBYIOT BBIIIIEYKA3aHHBIM

KPUTCPUAM BBICTABJICHUA OLICHOK.

TunoBble BapruaHThI JUIsl KOHTPOJIBHOU padOTHI (7151 CTYAEHTOB OUYHOM opMbl 00yUeHNs)

Bropoii cemectp

BapuanTt Nel

1. PaIlI/ch-BCKTop MaTepHaHBHOﬁ TOYKHU U3MCHSACTCA Cco BPEMCHCM Io 3aKOHY

F=4ti —(10t° -4)]

Halinute ypaBHEHHME TpaeKTOpuUM JABWXKEHUA Toukd. Omnpenenure
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NepeMeIeHIEe U MOAYJb MePEMEIEHUSI MaTePHAILHON TOYKH 32 IPOMEXKYTOK BpeMeHU oT t1 = 2 ¢
mot=5c.
2. B cocyne emkocthio V = 83 1 HaxoauTcs M1 = 8 T Bogopoaa U My = 12 r renus. JlaBineHue rasa
paBHo p = 0,425 MIla. Onpenenuth Temieparypy raza T.
3. TermmoBas mamuHa KapHo coBepmraer paboty ¢ v = 2 MOJISIMH OJTHOQTOMHOTO HJI€aIhbHOTO Tra3a
MEXly TEIUIOBBIM pe3epByapoM ¢ Temrepatypoi t1 = 327 °C n Xxon0IuabHUKOM C TeMIiepaTypoi ta
= 27 °C. OtHomeHre HanOOIBIIETO 00BbeMa Ta3a K HaMMEHbIIEMY O0OBEMY B JIaHHOM ITPOIIECCE
paBHO 8. Kakyto paboTty A coBepiiaeT MarivHa 3a OJ1H [AKI?
BapuanT No2

1. Tlo HAaKJIOHHOW TUIOCKOCTH BBEPX KATHTCS 0€3 CKOJIBKEHHS TONbIA 00pyd. EMy coolrmieHa
HavaJgbHask CKOPOCTh Vo = 3,14 m/c, mapasienbHas HaKJIOHHOM IIIOCKOCTU. Y CTAHOBUTH, KaKOH MyTh
nporaeT 00pyy, ecliu Yroil HaKjIoHa TiockocTu o = 30°.
2. Macca a3ota npu gasieann pP1 = 0,1 MIla 3anumaer o6wem Vi = 4 11, a ipu gasienuun P2 = 0,8
MIla — V2 = 2 1. OnpenenuTts KOJIUYIEeCTBO TEIUIOTHI Q, COOOIIEHHOE ra3y B MpoIlecce mepexoa u3
MIEPBOIO COCTOSIHUSA BO BTOpOE, M3MEHEHHE BHYyTpeHHeW sHepruu AU U coBeplIeHHYIO Ta3oM
paboty A, eciau mpolecc NPOUCXOIWI: a) CHayala HW30XOPHYECKH, 3aTeM H300apHuecKH.
OO0BsicHUTE COBMAJICHUE U PA3JIMYNE OTBETOB.
3. [IBa cocyaa paBHOTO 00beMa COSJIMHEHBI TPYOKOM ¢ KpaHOM. B ofHOM cocy/ie HaxoauTcs vy = 2
MOJIb a30Ta, a B APYroM V2 = 2 MOJb BOJAOpPOAA MPU OJUHAKOBOW TEMIIEpaType M OJUHAKOBOM
naBienun. Koryma kpaH OTKpbUIM, Haudajics u3oTepMuueckuii mpouecc Auddysuu. Onpeaenutsb
CyMMapHO€ U3MEHEHUE YHTPOIIUH.

Tpetuii cemecTp

Bapuant Nel

Nel. B BepmmHax TpeyronbHHKA co cTOpoHaMu 110 | = 2:10 M HaXOAATCS paBHbIE 3aPSIBI MO ( =
2:10° K. Haiftu paBHOIEHCTBYIONIYIO CHII, AeiiCTBYIOIIMX Ha 4eTBepThIi 3apsg Q = 107 K,
MIOMEIIEHHBIN Ha CepEeMHE OJJTHON U3 CTOPOH TPEYroJbHUKA.

Ne2. BIYMCIUTD 3HEPIUI0 KoJeOaTeNbHOr0 KOHTYpPa, €CIM MaKCHMMajibHas CHJIa TOKa B KaTyILKe

HHAYKTUBHOCTHU Imax = 1,2 A, a MakCuMaJibHagd pa3HOCTbL MOTCHOHUAJIOB Ha 06Knam<ax

o -6
koHAeHcaTopa Umax = 1200 B. Tlepuox xonebanuii konrypa T =10 ~ c.
Ne3. Haiitu nosiokeHue msToi cBeTyioN mosiockl B onbiTe FOHra (T. €. ee paccTosiHUE OT LEHTpa
UHTEP(PEPEHIIMOHHON KapTUHBI), €CIU YIJIOBOE pPACCTOSHUE MEXAY COCEIHUMHU CBETJIBIMU
—2.104 _
nosocamu Agp = 3-10™ pag u 3KpaH yAajgeH OT MHUMBIX HCTOYHHUKOB Ha L = 1,5 m.

BapuanT Ne2
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Nel. JIBa nyieKTpoHa JBUXKYTCS B OJJHOM HAIlpaBJIEHUM BJIOJIb OJHOM NpPSMOHM € OJMHAKOBOH IO
Moymo ckopocthio V = 10* m/c. HaiiTu Hanmps:keHHOCTh MArHMTHOTO mois H 3apsmoB mpu
paccrosan Mexny Humu d = 4-10% cm. Touka, 11 KOTOpOH ompenensercs HampsKEHHOCTb
MarHUTHOTO TOJIsA, JIEKHUT HAa CEPEANHHOM K TPACKTOPUH MEPIIEHIUKYISIPE HA PACCTOSIHUU

1=3-10 "cm.

Ne2. IpoBoguuk umHOM | = 0,6 M IBHXXETCS MOCTYNATEIBHO B IUIOCKOCTH, NMEPICHIUKYIISIPHOM
MarHuTHOMY Moo ¢ uaaykiuei B = 0,5 mTa. ITo npoBogauky Teder Tok cuioit | =4 A. Ckopoctb
nBrKeHus: mpoBoaHuka V = 0,8 m/c. Bo CkoibKO pa3 MOIIHOCTH, 3aTpaycHHas Ha HarpeBaHUe
IIPOBOHMKA, OOJIbIIIE MOIIIHOCTH, 3aTPayeHHON Ha IepeMeIleHUe IPOBOIHNKA B MArHUTHOM 110J1e?
Ne3. OnpenenuTh OTHOIICHHE TUIONIAICH 30H S5/Se M pa3HOCTh PAJIMyCOB MATOM I's U IIECTOM ' 30H
®peHens Al MI0CKOT0 BOJHOBOTO (ppoHTa ¢ IIMHON BOMHBI 4 = 0,6 MKM, eclii SKpaH pacoyiokeH
Ha paccTosHuu L = 1 M OT ppoHTa BOJIHBL.

JlaGopaTopHblie pabOThI U TEMAaTHYECKUE KOHTPOJIBHBIE BOTIPOCHI JUIs 3alIUTHI Ja00paTOPHBIX padoT

Bropoii cemectp (ouHas dopma).

# - JlaGopaTopHblie pabOThI, BBIMOIHIEMbIE CTYCHTaMH, 00y4alOIIUMUCS IO OYHOH popMe;
JlabopaTopnasi pa6ora Nel.# OcHOBHI (pu3HuecKux n3MepeHuil. MiaMepenust mTaHreHIUPKYIeM U
MHUKPOMETPOM, OIpeesIeHUE IIIIOTHOCTH TBEP/IBIX TEJ MPaBUILHON TeOMETPUUYECKON (OPMBI.
3ananue k JadoparopHoii padore:
W3yunts MeToapl (U3MUECKUX H3MEpeHUN. BBIMOMHUTE H3MEpEeHUs IITAHTCHIHUPKYJIEM U
MHUKPOMETPOM, ONPEAEIIUTh MJIOTHOCTH TBEPABIX TeJ MPaBUIIbHOW F€OMETPHUECKON (hOPMBI.
KoHTpoJibHbIE BONIPOCHI:

1. Yro Ttakoe ¢uznueckas BeauunHa’?
Uro Takoe usmepenue? Buabl uaMepeHus, UX ONpeeIeHUs.
Yro Takoe pe3yapTaT U3MEPEHUs?
Yto Takoe JOBEPUTENIBbHBII HHTEPBAJL, YEM OH OIpenensiercs?
YT0 Takoe MOrpenHOCTh U3MEPEHNN?
Koadpdumnment CrpronenTa.
CrnyuaiiHasi IOIpEIIHOCTb.
ITorpemHocTb OKpyTJIeHHUS.
[IpubGopHas morpemHocCTb.

[TonHas mOrpemHoCTh NPSAMBIX H3MEPEHUH.
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[IpaBuna npencraBiieHUs pe3yabTaTOB U3MEPEHUM.
JlaboparopHasi padora Ne2.*# VccnenoBanue MEXaHUUECKOTO JIBXKEHHS Ha MalllMHe ATBYa.

3ananue Kk 1abopaTopHoii padore:
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M3yunTh 3aKOHBI IIOCTYIATEIBLHOIO M BPAILATEIBLHOIO ABWXKEHUSA TBEPABIX Tenl. MccienoBars
MEXAHUUYECKOE JIBUKEHUE HAa MallIMHE ATBYAA.
KoHTposbHbIE BOIPOCHI:
1. OOBsACHUTH CXEMY YCTAaHOBKH, 3a]1a4 OIbITa U METOJUKY BBINOJIHEHUS SKCIIEPUMEHTA.
2. TlomHoe yCKOpeHHME TIpU KpPUBOJMHEWHOM JBIDKEHHMM BeKTOp W MOAYNIb IOJIHOTO
YCKOPEHHUS.
3. HopmanbHoe yckopeHue, TaHreHIMalbHOe yCKopeHue. Bekrop 1 Moayib.
4. OCHOBHbBIE XapaKTEPUCTUKU [BM)KEHUS MaTepUAIbHOW TOUKHM IO OKpYyx)HOCTH. CBsA3b
MEX1y JIMHEHHBIMU U YIJIOBBIMU BEJIMYMHAMH.
Macca, cuna.
HNumnynsc Tena. Ismenenue umiyiisca tena. Mmmnynsc cuiel.
3akoHbl HproToHa.

MOMEHT MHEpLHUH.
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MOMEHT CHUJIBI.

10. OcHOBHO 3aKOH TUHAMUKH BpallaTeIbHOIO ABUKEHHUS TeJla OTHOCUTEIHHO OCH.
JlabopaTopnas padora Ne3. lccienoBaHne MEXaHUYECKOTO JBM)KEHHUS IPU CKATHIBAHUM TEJI HA
ycTaHoBKe Makcsesia.
3ananue Kk JadoparopHoii padore:

W3y4nTh 3aKOHOMEPHOCTH IUIOCKONAPAJUIEIBHOTO JIBUKEHUS. BBINOIHUTH HCCIETOBaHUE
JBIKEHMS TBEPJOTO TENa IMIPH MOMOIIM MasiTHUKA Makcsea.
KoHTpoJibHbIE BONIPOCHI:

1. Omnucath 3KCHEPUMEHTANbHYIO YCTAaHOBKY, LIEJIM M METOAUKY IIPOBEIEHUS SKCIIEPUMEHTA.

[ToHsiTHE O TMHENHBIX U YTIIOBBIX CKOPOCTAX U YCKOPEHUSX.

ITonsTue o macce u MoMeHTe nHepuuu. Teopema lllreiinepa.

ITonsiTHE O CHIIE U MOMEHTE CHUJIBI.

[TonsiTrie 0 Ka4eHUU TBEPIBIX TN U CIOCOOBI ONMMCAHUS KaUeHHUSI.

[ToHsiTHE O MTHOBEHHOM LIEHTPE CKOPOCTEN ¥ OC MTHOBEHHOT'O BPAILIEHUSI.

3aKOHEI AUHAMHKU IIPU MMOCTYNMATCIIBHOM U BpalllaTCIIbHOM JABUKCHHUAX TCII.
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Kakoii Bu1 MeXaHN4IeCKOTO JBIKEHHSI TBEPIOTO Tejla PEaTU3yeTCsl IPU CKaThIBAHUH Tell TI0

JIBYM OTBECHBIM HHUTSIM?

9. Kakue cuibl B MEXaHUKE Ha3bIBAIOTCS MOTEHIIMAIBHBIMU M HEMTOTeHIMaNbHBIMU? [IpuBecTu
IPUMEPBI MOTEHIUAIBHBIX U HEMOTEHIIUATbHBIX CHJI.

10. INonsiTue 06 sHepruu u padore cuibl. OOMEPU3NUECKUI 3aKOH COXpAaHEHUS YHEPTUH.

11. TlonsiTHE O MEXaHUYECKOMN IHEPTHUH.
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12. O6wsicHUTh, MOUeMy OUCK MakcBema ¢ 100aBOYHBIM KOJIBIIOM OITYCKaeTCs MeJUICHHeEe,
4eM JUCK 0e3 100aBOYHOr0 KOJIbLA.
Jladoparopnasi padora Ned.# Ycranoska Ob6epoOeka.
3ananue Kk J1abopaTopHoii padore:
HSy‘-II/ITb 3aKOHBI BpallaTCJIbHOT'O JABUKCHHUA TBépI[bIX TCII. I/ICCHCI[OBaTB BpamaTCJIbHOC ABUKCHUC
TeJa ¢ MoMoIbio MasitTHiKa O6epoeka. O3HaKOMHUTBHCS C TOHSATHEM MOMEHTA HHEPIUH.
KoHTposibHbIE BOPOCHI:
1. OObBsCHUTH CXEeMY YCTaHOBKH, LIEIH U METOJUKY BBIIIOJIHEHUS SKCIIEPUMEHTA.
2. OU3MYECKMMHU BEIMYMHAMH, XapaKTCPU3YIOIIUE BpalleHWE TBEPIOTO Tela BOKPYT
HETIOJIBUKHOM OCH.
3. MoMeHT wuHepuMH TOYKH; TBEPAOrO Tena: ONpeaelieHne, 00O03HaYeHHE, €IUHULIBI
U3MEpEHHUSI.
MOMEHT MHEpUUH LWIMHAPA, TUCKA, CTEPHKHS.
ITonsiTHE YIII0BOM CKOPOCTH. B3aMMOCBSA3b YIVIOBOM U JIMHEMHOW CKOPOCTEM.
[TonsiTre yriaoBoro yckopeHusi. B3anMocBsi3b yriaoBoro U JIMHEWHOTO YCKOPEHU.

IToHsiTHE MOMEHT CHUIIBI: OIIpCACIICHHUC, 0603Ha‘leHI/Ie, CAMHUIBI UBMCPCHUS , HAIIPABJICHHUC.
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®opmynupoBka U (OpMysia OCHOBHOIO 3aKOHA JAMHAMUKHM BpallaTEIbHOTO JBUKCHMS
TBEPAOIO Tea.
JlaGopaTtopnas padora NeS. M3ydyeHue u mnpumMeHeHHe (U3NYECKOTO M MaTeMaTHYECKOIo
MasiTHUKOB.
3ananue k JadoparopHoii padore:
UccnenoBath mporiecc TapMOHUYECKUX KOJEOAHU MaTeMaTH4YeCKOTO M (PU3MYECKOTr0 MasiTHUKA.
BBINOTHUTE 3KCIIEPUMEHTANIBHYIO TIPOBEPKY CIIpaBEAINBOCTH TeopeMsl [ tolireHca-1lItepuepa.
KoHnTpoJibHbIE BONIPOCHI:
1. OObsCHUTH CXeMy OJKCHEPUMEHTaJIbHOW YCTAHOBKH, €M M METOAMKY IPOBEICHUS
JKCIIEPUMEHTA.
2. Tlonartue «xonebGanue». ['apMoHMUYeckue KoynebaHMSA: OIpeJelieHHe U ypaBHEHHE
KoJe0aHui.
3. OcCHOBHBIE XapaKTEPUCTHKHU KOJICOAHMIA.
4. MowmenT unepuuu. Teopema ['toiirenca — lteitnepa.
5. Tlonatue «maTeMaTHUeCKUH MAaATHUK». YpaBHEHHE KoyeOaHUH MaTeMaTHYecKoro
MasITHUKA.

6. Tlonarue «puznveckuil MasITHUK». Y paBHEHHE KOJIEOaHUH MaTEeMaTHUYECKOT0 MasTHHUKA.
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JlaGopaTopnas padora Ne6.*# Ompenenenue KodpQuuUEeHTa BHYTPEHHETO TPEHHS 1O METOIY
Crokca.

3ananue Kk 1abopaTopHoii padore:

N3yunT ABMKEHMs Tea B BSI3KOM »kuakoctu. Onpenenuts Ko3(p(GUIUEHT JUHAMUYECKON BSI3KOCTH
JUISL HECKOJIBKUX TPEAIaraéMbIX KHUJIKOCTEH.

KoHTpoJibHbIE BONIPOCHI:

OOBACHUTH CXEMY YCTAHOBKH, LIE€IM U METOJIUKY BBIMIOJHEHUS 3KCIIEPUMEHTA.

SIBeHue BSI3KOCTU. 3aKOH, ONUCBIBAIOLIHM SBJICHUE BA3KOCTH.

Cunpl, AeiiCTBYIONINE HA NIAPUK, AJAIOIINNA B AKUIKOCTb.

Kak usmensiercss ckopocTh JBMKEHMS LIApHUKa C YBEJIIMYECHUEM €ro Juamerpa’?

Kakue siBieHus nepeHoca CylecTByOT U KaKMM 3aKOHaM OHM MOTYUHSIOTCS?
Koadduunents! nepenoca: GpopmMyiibl, BETUUYHUHBL, BXOASIIUE B (YOPMYJIBL.

JliinHaa cBoOoHOTO TIpodera: hopMyIia, BETMUUHBI, BXOSAIINE B (POPMYITHL.
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XapaKkTepuCTUIECKHE CKOPOCTH: CpenHss apupMeTrnuecKas, Hanboee BeposiTHasi CKOPOCTh,
CpeaHsisl KBaJlpaTU4yHasi CKOpocTh. DOpMyJibl, BETUYHHBL, BXOASIIHE B (HOPMYJIBL.
Jladboparopnasi pabdora Ne7.# OmnpeneneHue OTHOLIEHUS TEIUIOEMKOCTEH BO3/lyXa METOAO0M
aarabaTHOTO PacIIMPEHMUSL.
3ananue k 1adoparopHoii padore:
N3y4nTh 3aKOHBI TEPMOAMHAMUKH ISl PA3JIMYHBIX TEPMOJMHAMUYECKUX ITpoueccoB. OnpenennuTsb
koad¢urment [lyaccona ans Bo3ayxa.
KoHTpoJibHbIE BONIPOCHI:

1. OObBsCHUTH CXeMy YCTaHOBKH, LIE€IM U METOJUKY BBIITOJIHEHUS SKCIIEPUMEHTA.

2. TloHsATHE «BHYTPEHHSS SHEPTHS»?

3. Pabora B repmoannamuke. I'papuueckuii cMpica paboThI.

4. TennoéMmkocth. Buasl TermmoemkocTeit. Enuanipl uamMmepeHus.

5. IlepBoe Hauano TepMoaUHAMHUKHU: (opmynupoBka, ¢opMyna, (U3HMUECKU CMBICI

BXOJSLINX BEJIUYNH.

6. IlepBoe HauyagO TEPMOJUHAMMKH JUI H3OIMPOLIECCOB.

7. Anmabarnsiii iponecc. YpaBuenue [lyaccona. Koaddumment Ilyaccona.

8. TlepBoe Ha4yamO TEPMOTUHAMHKHY [T aanabaTHOTO MpoIiecca.

9. ®wusuueckuil CMbICT YHUBEPCAIbHOM ra30Boil moctosiHHOM R.

10. ®opmynupoBka u Gpopmyna ypaBHeHus: Maiiepa.

11. Bropoe Hauano TepMOAMHAMUKH.

12. TIpsimoii u o6patubii k. Tepmuueckuit KITJI. Xomoamnpabiid kKodQuItmeHT.
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Jladoparopnasi paGora Ne8. M3yuenue uzorepmuueckoro mpoiecca. [Ilpoepka 3axona boitns —
Mapuorra.
3ananue Kk 1abopaTopHoii padore:
N3yunth n3orepMudeckuil mpoiecc. BoIoaHUT NpoBepKy 3akoHa boins — Mapuorra.
KounTtpoJibHbIE BONPOCHI:
1. OObscHUTH cXeMy YCTaHOBKH, LIEIM U METOJUKY BBIIIOJIHEHUS SKCIIEPUMEHTA.
2. Monuens uneanpHoro raza B MKT u TepmMouHaMuke.
3. MakponapaMeTpbl COCTOSTHUSI CUCTEMBI: Ollpe/iesieHe, 0003HaYeHNe, eAMHUIIBI H3MEPEHHUS.
4. YpaBHEHHE COCTOSIHHS MACATHHOTO ra3a: GopMynIupoBKa, GopMyIia, BETMYMHBI, BXOSIINE
B popmyiy.
5. H3omporecchl: onpeaeneHue, ypaBHeHUs, Tpadudeckoe MpeICTaBICHHE.
6. Paborta B TepMoarHAMUKE, TPAaPUICCKUNA CMBLT paOOTHI.

Tperuii cemectp (oyHas dopma).

# - JlabopaTopHble pabOThI, BBINOIHIEMbIE CTYJEHTaMH, 00y4atoIIMMUCS 110 OUHO-3a04HOH QopMme;
JlaGoparopuasi pabdora Ne9.*# MonenupoBaHue IJIOCKONAPAIIETBHOIO 3JIEKTPOCTATHYECKOTO
MOJIsSI TOKOM B ITPOBO/ISIIIIEM JIHCTE.
3ananue k JadoparopHoii padore:
W3y4unTh CUJIOBBIE JIMHUM M SKBHUIOTEHIIMAIbHBIE MMOBEPXHOCTU MOJIEH, CO3JaHHBIX Pa3IUYHBIMU
AIIEKTPUYECKUMHU 3apsiiaMu.
KoHnTpoJibHbBIE BONIPOCHI:
1. OObBsCHUTH cXeMy YCTaHOBKH, LI€IM U METOJUKY BBIITOJIHEHUS SKCIIEPUMEHTA.
3akon KynoHna.

[TonsTue HAaIMpPsPKCHHOCTHU 3JICKTPUYICCKOTO I1O0JIA.
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4. TloHsTHE MOTEHLHANA HIIEKTPUYECKOTO MOJISL.

5. CBs3b MEXIYy HAPSXKEHHOCTHIO U MMOTEHIIUAJIOM.

6. DKBUMOTEHIMATBLHBIE TOBEPXHOCTH.

7. Pabota 371eKTpHUIecKOoro MmoJis Mo NepeMeLIeHHI0 TOUYSUHOTO 3apsia.

8. TlonsATtue o IMHEHHOM, MOBEPXHOCTHONW U 0OBEMHOM MIIOTHOCTSAX 3apsiaa.
Jladoparopnasi padora Nel(.# VccnenoBanre MarHuTHOTO TTOJISI HA OCH KOJIBIIEBON KATYIIIKH.
3ananue k 1abopaTopHoii padore:

HccnenoBaTb MarHUTHOE II0JI€, CO3JAaHHOE BHYTpHU cojeHouga. IIpoBepuTs sMImpHUECKyrO
3aBHCUMOCTbH C ITOMOIIBIO PACYETOB 110 AHATUTUIECKUM (OPMYIIaM.

KoHTpoJibHbIE BONIPOCHI:

1. OObBsCHUTH CXeMY YCTaHOBKH, LIE€IH U METOJUKY BBIITOJIHEHUS SKCIIEPUMEHTA.
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MaruautHoe nosie. MarHuTHas HHAYKIU
[TpuHum nencTBus JaT4uka XoJuia.
HapucoBaTe KapTUHY CHJIOBBIX JIMHUM MAarHUTHOTO MOJIs KOJIBIIEBOM KATYIIIKH.

3akoH buo - CaBapa — Jlamaca.
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[Tpumenenue 3akona buo - CaBapa — Jlamiaca K pacu€Ty MarHUTHOM WHAYKLIHH,
C03/1aBa€MO KPYTrOBBIM BUTKOM C TOKOM.
7. Ilpumenenue 3akoHa buo - Capapa — Jlamaca k pacdy€Ty MarHUTHOW WHIYKIIWH,
CO03/1aBaeMOM NPSIMOJTHMHEHHBIM MPOBOJIHUKOM C TOKOM.
8. Ilpumenenme 3akoHa buo - CaBapa — Jlarutlaca Kk pacu€Ty MarHMTHOH HMHIYKIIWH,
CO3/1aBaeMOi OECKOHEYHO JUTMHHBIM MPSIMOJIMHEHHBIM ITPOBOJIHUKOM C TOKOM.
9. TloTok BeKTOpa MarHUTHOW MUHIYKIIHH.
Jlaboparopnasi padora Nell.# Onpenenenue yieabHOro 3apsia 3J1€KTPOHA METOOM MarHeTpoHa.
3ananue Kk JJadboparopHoii padore:
W3yunTh ABMKEHUE 3apSKEHHBIX YACTHI[ B AJCKTPUYECKUX M MATHUTHBIX MOJsIX. OnpeaenuTts ¢
MOMOIIIbIO0 MarHeTPOHA YJEIbHBIN 3apsi/l AIEKTPOHA.
KonTposbHbIe BONPOCHI:
1. OObBsCHUTH cXeMy YCTaHOBKH, LIEIM U METOJUKY BBIITOJIHEHUS SKCIIEPUMEHTA.
2. Cuma Jlopenma. Ompenenenue, ¢opMynia, HampaBieHHe (IIPaBUIO JIEBOH pPYKH),
PHUCYHOK.
3. Pabora mo mepemenieHMI0 3apsAa B AJIEKTPUUYECKOM IOJ€: OmpejaereHue, Gpopmyia,
BEJIMYMHBI, BXOJASIIUE B POPMYITyY.
4. Yro Takoe KpuTHUECKas cuja Toka B cosieHouze? Kak ee onpenenurs?
5. BnwusHue Ha momyYyeHHBIE Pe3yabTaThl U3BMEHEHHUS HAIPaBIECHUS TOKA B COJICHOUIE.
6. Msmensiercss nu HanpsHKEHHOCTH (TIOTEHIMAN) AJIEKTPUYECKOTO TOJS B MPOCTPAHCTBE
MEX1y KaTOJIOM U aHOJIOM JIaMIIOBOTO J1oj1a?
7. Uro Takoe NMJIMHIpPUYECKass CHUCTeMa KoopauHat? YeMm oOHA NPUHIMIHAIBHO
OTJIMYAETCS OT JEKApPTOBO?
JlaGopaTtopnas pabGora Nel2.*# Ompenenenue JUIMHBI BOJHBI MOHOXPOMAaTHYECKOI'O CBETa C
MTOMOIIBI0 UHTEPPEPEHIINH OT ABYX IIEIICH.
3ananue k 1abopaTopHoii padore:
W3yunts merox FOura. McciemoBaTh 3aBHCHMOCTH IIHMPUHBI HHTEPGEPEHIIMOHHONW MOJIOCHI OT
JUTMHBI BOJIHBI U [TAPaMETPOB YCTAHOBKH.
KoHTpoJibHbIE BONIPOCHI:

1. OObBsCHUTH CXeMY YCTaHOBKH, LIE€IH U METOJUKY BBIITOJIHEHUS SKCIIEPUMEHTA.
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BonnoBast npuposa ceera. CeroBas BosiHa. [ 'paduk.
CBeTOBOI BEKTOD.
HuTencuBHOCTh cBeTa. CBSA3b MHTEHCUBHOCTH U aMILTUTY/IbI.

Unrepdepennus creta. KorepeHTHbIE BOIHEIL.
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Orntuueckast ¥ reomeTpuueckas JiiMHa nyTd. CBs3b Mexay HUMHA. OU3HMUECKUN CMBICI
K03 UIIMEHTa MPOTOPIIMOHATBHOCTH MKy HUMHU.
7. CnoxxeHue KoJieOaHUN OT IBYX UCTOYHUKOB. PUCYHOK.
8. VYcnoBue MUHHMYyMa U YCIIOBHE MAaKCUMYyMa JUIsS Pa3HOCTH X0J1a M pa3HOCTH (a3.
9. Meroapl moxy4YeHHUsI HHTEPPEPEHIIMOHHON KaPTHHBI: TIPUMEPHI C PUCYHKAMH.
10. Meton FOHra: pucyHok, (hOpMyJIbL.
11. UnaTepdepeHniins B TOHKUX TUIEHKaX: PUCYHOK, (OPMYJIBL.
12. Koneua HeroToHa.
13. [IpumeHeHre HHTEPPEPEHITUN.
JlaGopaTopnas pa6ora Nel3.# Vzyuenue sBrneHust TUPpaKkIuy CBETA.
3ananue k JadoparopHoii padore:
HccnenoBath CIEKTp, MOTy4aeMblid ¢ TOMOIIbIO AU(PPaKIMOHHONW peméTku. Onpenenurs JIUHY
BOJIHBI, TTApaMETPbl HEU3BECTHOUN PEIIETKHU.
KouTtpoJibHbIe BONPOCHI:
1. OOBICHUTH CXEMY YCTaHOBKH, LIEIH U METOUKY BBIMOJIHEHUS SKCIIEPHUMEHTA.
2. Bomnna. Buabl BonH. YpaBHeHUE MIIOCKOM BOJTHBL. BomHOBOE umcHO.
3. BomHOBOI (poHT, BONHOBas MOBEpXHOCTH. [liimHA BOJHBI, (a3oBas CKOPOCTh, MEPHO,
dbaza.
BonnoBas mpupona cera. CeroBas BonHa. ['paduxk.
HNHuTencuBHOCTH cBeTa. CBSI3b MHTEHCUBHOCTU U aMILJIUTY/IbI.
[TpuHIIUTIBI, TeXKaIe B OCHOBE BOJTHOBOM TEOPUH CBETA.
B uém coctourt sBienne nudpakiuu B onTUKe?

Bunast nudpaxum.

© © N o g &

ITpunuumn IN'oiirenca. [Ipunnun I'roiirenca-®Openens.

10. Meton 30H ®penens.

11. Indpaxmus dpaynrodpepa Ha ofHOW IIenu. YcCIOBHE MAaKCHMyMOB U MHHHUMYMOB
T paKIny.

12. Mudpaxuonnas pemérka. AudpakiimoHHbINA CIEKTP.

13. PeméTka Kak qUCTIEpCHOHHBIN TPUOOp.
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JlabopaTopnasi paGora Nel4.# l3ydenune siBIeHUs BpaleHUs INIOCKOCTH MOJIIPU3ALIUH.

3aganue Ha jJabopatopHy padoty: OnpenenuTh KOHLEHTPALMIO pacTBOpPA TJIIOKO3bI IO YIIIy
HOBOPOTA IJIOCKOCTHU MOJISIPU3ALHH.

KoHTposbHbIE BOIPOCHI:

OOBSICHUTH CXEMY YCTAaHOBKH, 1I€JIM U METOAUKY BBIIIOJHEHUS IKCIIEPUMEHTA.

Kakoli cBeT Ha3bpIBaeTCs €CTECTBEHHBIM U KAKOH - IOJISIPU30BaHHBIM?

[TpuHIMI AEHCTBUS TTOISIPUMETPA.

Mertoabl nostyyeHust MoJsspU30BaHHOTO CBETA.

Bunbl nonsipusanuu cBeta: onpeieaeHue, pUCyHKH.

3akon Mauroca: popmyaupoBka, GopMmyIia, pUCYHOK.

MexaHu3M BpalieHus II0cKocTH KoneOanuil. [1oSCHUTENbHBIN PUCYHOK.

O N o 0o B~ w D P

Uro Takoe cBeToBOM BekTop? UTO ompenenuiao BBIOOP 3TOrO BEKTOpa B KayecTBe
CBETOBOT0?
9. CYHIHOCTI) MCTOJa OMMPCACIICHNA KOHICHTPAUH ONTUYCCKHN aKTUBHBIX BEIICCTB.
10. MoXHO M KPYrOBBIM MOJSPUMETPOM OMNPEICIUTh KOHIEHTPALMI0O HHBIX ONTUYECKH
AKTHUBHBIX BELIECTB?
Jladoparopnas padora Ne 15. Mzyuyenue nonspuzamnuu ceeta. [I[poBepka 3akona Masnroca.
3ananue Ha JaGopaTtopHyl padéory: M3yuuTb sBIEHUE TMOISPU3AIMUA CBETA. BBITOIHUTH
HKCIIEPUMEHTAIIbHYIO TPOBEPKY 3aKOoHa Mastoca.
KoHTpoJibHbIE BONIPOCHI:
OOBSICHUTD CXEMY YCTAaHOBKH, LCJIM U MCTOAWKY BBIITOJIHCHUA OKCIICPUMCHTA.
Hepqu/ICJ'II/ITI) OCHOBHBIE CBOMCTBA QJICKTPOMArHMTHBIX BOJIH.
Ha3BaTp pa3HOBUIHOCTH MOJIIPU3ALINM CBETA.
[Honsspuzatopsl. [lonydyeHne mIocKonoisspu30BaHHOTO CBETA.

OO0BACHUTH 3aK0H Maitroca.

o a k~ w N E

IIpuMeHeHne nonsipu3auy B COBPEMEHHOM TEXHHUKE.
JlaGopaTopHnas pa6ora Nel6.# Vzyuenue 3akoHOB BHEHIHETO (HoTod(PdeKTa.
3aganue Ha JaboparopHyl pabdory: IlocTpouTs BONBT — aMIEPHYIO XapaKTEPUCTUKY
BAaKyyMHOI'O JTMOJIa; ONPEIEIUTh MAaKCUMAIBHYIO CKOPOCTh (DOTORJIEKTPOHOB; paccUMTaTh padoTy
BBIXO/JIa JUIsl MaTepuaa KaToja.
KoHTpoJibHbIE BONIPOCHI:

1. OOBsACHUTH CXeMy YCTAaHOBKH, LI€IM M METOJIUKY BBITIOJTHEHUS SKCIIEPUMEHTA.

2. VYpaBHeHue DWHIITEHA /Ui BHEIIHEro GpoTodddekra.

3. JlaiiTe onpezenenre BHEIIHETO U BHYTpeHHETO GoTorddekTa.



®OHJI OLIEHOYHBIX CPEJCTB JUISI ATTECTALMU O JUCLUIUIMHE «®WU3UKA» (ITIPUJIOXKEHUE K
PABOYEM TIIPOTPAMME MOJYJS) OCHOBHOM IPO®ECCUOHAJIBHOM  OBPA3OBATEJIBHOM
IIPOTPAMMBI BBICIIETO OBPA3OBAHMS (BAKAJIABPUAT) Bepens 1 21

CdopmynupyiiTe OCHOBHBIE 3aKOHBI BHEITHETO (POTOdIPdeEeKTA.
Uro Takoe 3a/ep KUBaroIIee HapspKeHne?
YT0 Takoe TOK HACHIIIECHUA?

Pabora BeIXOZA.

L N o g B

Kak BBIIONHSIIOCH HW3MEPEHHE 3a[epXKUBAIOIIEr0 HampsokeHus B pabore?  Kakwue
pE3yJIbTaThl [TOJIYUYEHBI B JaHHOU padoTe?
9. Yro Takoe rpaHMYHAas YaCTOTA U «KpacHas IpaHULa» BHeIIHero Gporoadpexra?
10. Yem ompenensercss MakcUMaibHas KMHETHUECKAsh SHEPIUsl JIEKTPOHOB, BBUICTAIONMUX O]
JIEIICTBHEM CBETA C IOBEPXHOCTU METAILIOB?
Jladoparopnasi padora Nel7. VccienoBanue TeIIOBOTO U3ITyUYECHHUS.
3aganue Ha 1a0opaTopHyl0 padoTy: BbluMcIuTh 3HAYEHHE DHEPrETHUYECKOM CBETMMOCTH HUTHU
JamIbl HAKaJIMBAHMsA, cuuTas €€ YEpPHBIM TEJIOM; paccuuTaThb 3HAYEHUN MHTErpajibHON
HOMJIOIATENbHON CIIOCOOHOCTH.
KoHTpoJibHbIE BONIPOCHI:
1. TemnnoBoe nznyyeHue. PABHOBECHOCTb TEIIOBOTO U3ITYUYEHUS.
2. OCHOBHBIE  XapaKTEPUCTUKU  TEIUIOBOTO  U3JIYYEHHUS:  CIEKTpajbHas  IUIOTHOCTb
HPHEPreTUYECKON  CBETUMOCTH, DJHEpPreTUYecKass CBETUMOCTb Tejla, CIEKTpalbHas
norjouiaTenbHas CHoCOOHOCTb.
3. UépHoe u cepoe TeIo.
4. 3akon Kupxroda mms TemsoBoro wuszinydeHus. Duznyeckuili CMbICT YHUBEpPCAIbHOM
¢yukun Kupxroda.
5. 3axon Credana — bonbpimana u 3akoH cMmetienust Buna.
6. Popmyna Panes — J[xuHca Ans CHEKTpadbHOM IUIOTHOCTH SHEPreTHYECKOM CBETHUMOCTH
4y€pHOro Tena. «YabTpaduosieToBas KaracTpoday.
7. ®opmyna BuHa i criekTpaibHOM MIIOTHOCTH SHEPreTHUYEeCKON CBETUMOCTH YEPHOTO TeJa.
8. KsanToBas runoresa [lnanka. ®opmymna [Tnanka ais yauBepcanbHoi GyHKIMU Kupxroda.
JlabopaTtopnass paGora Nel8.# lI3yueHue aTOMHBIX CIEKTPOB IpPU IOMOLIM MPU3IMEHHOIO
cnekTporpada.
3ananue Ha Ja0dopaTopHy padoTry: 3aperucTpupoBaTh CIEKTPhl OJIHOATOMHBIX Ta30B;
paccuuTaTh MOCTOSIHHYIO Punbepra.
KoHTpoJibHbIE BONIPOCHI:

1. Mogens aroma Tomcona. OmbiT Pezepdopna. Monens aroma Pesepdopna. Hemocrarku
MOJIEIIH.

2. Tlocrynatst bopa.
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3. Jluneiuarerii ciekTp aToma Bojgopoaa. O6obmennas Gopmyna banemepa.

4. BO3MOXXHBIE pajnyChl CTAllMOHAPHBIX OPOUT 3JEKTPOHA B aroMe Boaopoza. (dopmyra

paauyca N — ot OpOUTHI).

5. Bo3MoKHBIE 3HaUEHUSI CKOPOCTEH AJNEKTpOHA Ha OpOUTaX.

6. Kunernmueckas M mOTeHIMaNbHAs SHEPrHs 3JEKTpoHA Ha N — oif opOure. [lonHas sHeprus

9JIEKTPOHA B aTOME BOJi0posia. KBaHTOBaHME SHEPruu.

7. DHeprus HOHU3ALWHU, DHEPTUS CBS3U JTAaHHOTO COCTOSIHUSI U SHEPTHUs BO30YKIeHUs

8. JlocromHcTBa 1 HenoCcTaTKU Teopuu bopa.

JladopaTopnas padora Nel9. VccnenoBanue onTUUeCKUX CBOWCTB MPO3PAYHBIX BEIIECTB.
3ananue Ha JaboparopHyro padory: Omnpenenuth MOKa3aTeab MPEIOMIICHUS IJIACTUHOK U3
pa3IMYHBIX BEIIECTB; PACCUUTATh CKOPOCTH PACIPOCTPAHEHUS CBETa B TUX BEILECTBAX.
KoHTposbHbIE BONIPOCHI:

1. TlonsTue «cBetoBoii BekTop». Onpenenenue. O0o3HaueHue. EnuHuibl n3mepeHusl.

2. YpaBHEHHE IUIOCKOH BOJIHBI U €TO PEIICHHE.

3. dusmueckuii CMBICT TOKa3aTedss NpeloMiieHUs. AOCOMIOTHBIHK M OTHOCHTEIHHBIN

MOKa3aTeNb MPEIOMIICHUS.

4. YcTpoicTBO M MPUHIUIN JEHCTBUS MUKPOCKOIIA.

5. ®akTopbl, BIUAIONINE HA MPAKTUYECKOE YBEINYEHUE MUKPOCKOIIOB.

6. Iloctpoenue nzoOpaskeHHs B COOMpAIOLIeH JIMH3€E IPU PA3TUYHBIX TOJI0KEHUS MpeIMeTa.
JlaGopatopuas padora Ne20. M3yueHue cia0XKeHUs JIEKTPOMArHUTHBIX KOJ€OaHUH C MOMOILBIO
ocruuiorpada.
3ananue Ha Jgadoparopuyro padory: [lonyuuts durypsr Jluccaxy mnpu CIOKEHUH B3aUMHO
NEepIEHINKYIAPHBIX KoJIeOaHUl; ONnpenenuTh HEU3BECTHYIO YacTOTy OJHOTO M3 CKJIAJbIBAEMBIX
KoJie0aHui.

KoHnTpoJibHBIE BOIPOCHI:

1. TlonsiTHE «3NIEKTPOMATHUTHBIE KOJIEOAHUS.

2. Tlonsatue «rapMoHHUYECKUE KOJIEOAHUS

3. OCHOBHbIE XapaKTEPUCTUKU TapMOHUYECKUX KoOJeOaHWH: aMIIMTyla, 4acToTa, MEpHO,

¢aza xonebaHu.

4. Cytbs MeToaa «purypsl JIuccaxy.

5. OOBACHUTH MPUUMHBI MONYYEHHs Pa3IUUHbIX (uryp Jluccaxy npu cioxeHuH KojeOaHui ¢

OJIMHAKOBBIMH YacTOTaMHU.
6. OOBACHUTH KaK MCIONB30BaTh (GUrypsl JIMccaxy [Uis HaXOXKAECHUS HEM3BECTHOM YacCTOTHI

OJIHOTO M3 CKIaabIBAEMBIX KOJIEOAHUI.
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JlaGopaTopnasi pa6ora Ne2l. OmnpenencHre Pe30HAHCHOTO TOTEHIMATIA BO30YXKICHHUS aTOMOB
raza merogom @panka u ['epua.

3ananne Ha JaboparopHyr pabory: PaccuntaTh mepBBIE TOTCHIHMAT BO30YKICHUS
HCCJIETyeMOT0 T'a3a; MOCTPOUTH BOJIbTAMIIEPHYIO XapaKTEPUCTHUKY.

KoHTpoJibHbIE BONIPOCHI:

1. IInanerapHast Mmoaens atoMa o Pesepdopay. 3anucats ypaBHeHue 2- ro 3akona HerotoHa
JUTSL AJIEKTPOHA, BPAIIAIOIIErocs BOKPYT 1Ipa, U AJsl TOJHOW YHEPrHH IJIEKTPOHA B aTOME
BOJIOPOJA.

2. B uyem 3akirodaeTcs HECOCTOSTENLHOCTh MOJEJCH aTromMa ¢ TOYKU 3PEHUS KIIACCHYECKOU
MEXAHUKH U JIEKTPOJAUHAMUKU?

3. T'unotesa Ilnanka, e€ skcriepuMeHTaIbHbBIE MPEANOCHUIKH.

4. Tlocrynatsl bopa.

5. DOKcIepUMEHTaIbHOE MOATBEp:KIeHUE nocTyaaToB bopa onbsitamu ®panka u I'epua. Jlate
IPUHLUIIAATIBHYIO CXEMY YCTaHOBKHU.

6. Ilouemy mpemnoxxkennbsiii @pankoM u ['epriem MeTon Hauboliee MPUTOACH ISl MHEPTHBIX
ra3oB ¥ MMapoB METaJNIOB?

7. 3ayeM B OKCIEpUMEHTAJIbHOM YCTAaHOBKE HCHOJb3yeTCS 3aJep)KUBAIoIee I0Jie
(3a7ep>KUBArOIUI TTOTSHITHAIT)?

JlaGopaTopHnas pa6ora Ne22. M3yuyenue spdexra Xoia B HOTYIPOBOIHUKAX.

3ananue Ha nadoparopuylo padory: Cuars 3aBucumocts J/[C Xomia oT MarHUTHON MHIYKIUY;
ONPEIEIUTh NOCTOSHHYIO XO0JUla U KOHIIEHTPALMIO HOCUTEIIEH 3aps/a.

KoHTpoJibHbIE BONIPOCHI:

1. JIBwxeHHe 4acTHUI] B MArHUTHOM IIOJI€.

2. Cuna Jlopenua. PesynpTupyromas cuia, JIeHCTBYIOIIas Ha 3apsDKEHHYIO YacTHIy B
3JIEKTPOMArHUTHOM II0JI€.

3. 3apshKeHHas 4aCTHIIA B CKPEUICHHBIX MJIEKTPUYECKOM i MAarHUTHOM TOJISIX.

4.  DnexTponpoBOJHOCTh MAaTEPUAIOB.

5. Dddext Xomna.

6. BeiBog pabGoueii hopMyIIbIL.

Jladoparopnasi padora Ne23. M3zydyenue paboThI 3JEKTPOHHOTO ocuiiorpada.

3aganne Ha snabopaTopHylo padory: M3yduTh OCHOBHBIE HMPUHIUIBI PAOOTHI 3IEKTPOHHOTO
ocumiiorpaga; OnpeaeiuTh OCHOBHBIE XapaKTEPUCTUKH AJIEKTPUUECKUX MPOIIECCOB C MOMOIIBIO
ocumtorpada (aMIUIUTYy Ty, ATUTEILHOCTD )

KoHTposbHbIE BOIPOCHI:
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Uto Ha3bIBaeTCS AICKTPOHHO-TY4YeBbIM ocimuiorpadgom? ['ne on npumensiercs?
[MpenmymectBo ocumiiorpada mepes BoJIbTMETPOM.

OCHOBHBIE y371bI OCIHILTOrpada.

[TpUHIUIIBI KOHCTPYKIIUK U PAOOThI JJICKTPOHHO-TY4EBON TPYOKH.

Crioco6 GhOoKyCHPOBKH 3JIEKTPOHHOTO TyYKa.

Hasnauenue 610ka pa3BEPTKU BPEMCHH.

OOBSICHUTH MOSIBJICHUE HETOABUKHOM CHHYCOM/IbI Ha 3KpaHe ocIiuiorpada.

OOBACHUTD, KaK U3MEPUTH HAMPsHKEHHE, YaCTOTY MPH IMOMOIIHU ocuusuiorpada.

© ®© N o g kB~ w D

Haznauyenue 6510ka CHHXpPOHU3AIUH.
3.5 IlpomexyrouHasi aTTecTalysl MO AWUCHHUIUIMHE TPOBOAMTCA B (opMme 3adera IS
CTYJEHTOB O4YHOI (pOpMBI 00YUEHHSI BO BTOPOM CEMECTPE U3YUCHHUS TUCIUTUIHHBI.

3.5.1 TlonoxutenbHas oueHka ("3a4TeHO'") BBICTABISAETCS, €CIM CTYICHT OBIAAeI
IpUEMaMU U METOJaMH PELIEHUS 3a]1a4, OTYUTAJICS [0 YIPAKHEHUSIM, HAIIMCAB COOTBETCTBYIOLIME
KOHTPOJIbHYIO HWJIM CaMOCTOSITEIbHYIO paboThl; mpuodpen TpeOyemble HaBBIKM IPOBEICHUS
(bU3UYECKOTO HKCIEPUMEHTAa, BBIIOJHUB M 3alIUTHB B COOTBETCTBHUH C YYE€OHBIM ILIAHOM
TpeOyemMoe KOIMYECTBO JaOOPaTOPHBIX PadoT.

Onenka "He3a4eT" — CTY/IEHT HE OBJIAJE] IPUEMaMU U METOJJaMH PELIeHMs] TUIIOBBIX 3ajay,
COOTBETCTBEHHO HE OTYMTAJICS MO YNPaXKHEHUSAM; HEe IpUoOpen TpeOyeMblX HaBBIKOB IIPOBEICHUS
(U3UUECKOro HKCIEPUMEHTa, COOTBETCTBEHHO HE BBINOJIHUB U HE 3aAIUTHB TpeOyemMoe y4eOHBIM
IUIAHOM KOJINYECTBO J1a00paTOPHBIX PadoOT.

CrTyneHT, He BBIIOJHUBIIMKM J1abOpaTOPHBIA TNPAKTUKYM  CEMECTpa, WM HMEOLIui
HEYJIOBJIIETBOPUTEIBHYIO OLIEHKY IO pe3yJibTaTaM BBIIOJIHEHUS AOMAIIHUX pabOT U KOHTPOJIbHOMN

paboThI MOJTyyaeT OLIEHKY "He3aueT".

4 OIIEHOYHBIE CPEJCTBA JJISI MIPOMEXYTOYHON ATTECTAIIMA 10
JUCHUIIVIMHE

4.1 TIpoMexxyTO4Has aTTeCTalMs [0 JUCIUIUIMHE POBOAUTCS B OpME 3a4eTa U SK3aMEeHa.

K ok3ameHy OomyckaroTcs CTYIEHTBI, IOJOKUTEIbHO ATTECTOBAHHBIE IO pe3yJbTaTaM
TEKYILLEro KOHTPOJIS.

Jlig cTyneHTOB O4YHOM (opMbl OOY4EHHs 3aKIIOUMTENbHAsl aTTeCTalMsl M0 JUCHUIUIMHE
IIPOBOAMTCS B TPETHEM CEMECTPE N3YUEHUS JUCLIUIUINHBI.

4.1.1 K sK3aMeHy JOIyCKarOTCs CTYJEHThI OUHON (hOPMBI O0yUECHHMS:

- TOJIOXKUTEJIBHO aTTECTOBaHHBIE IO pe3ylbTaTaM OCBOEHHS IUCLUIUIMHBI BO BTOPOM

cemMecTpe (MOTyYHBIIHE MTPU dTOW aTTECTAIMK OIEHKY "3a4eT");
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- TOJIyYMBIINE TOJIOKUTEIBHYIO OICHKY MO pe3yiabTaraM Ja0opaTOpPHOTO MPAaKTUKyMa B
TPETHEM CEMECTPE;

- MIOJIyYMBILHUE TOJIOKUTENBHYIO OLIEHKY 10 Pe3yJbTaTaM BBIIOJIHEHUS JIOMALIHUX paboT B
TPEThEM CEMECTPE;

- TOJYYMBIIUE IMOJOKUTEIBHYIO OLEHKY IO pe3yJbTaTaM BBIOJHEHHS KOHTPOJIBHOM
paboThI B TPETHEM CEMECTDE.

DK3aMEHAIMOHHBIN OWJIET COAEPIKUT Ba TEOPETUYECKUX BOIIpOCa U 3ajauy.

4.2 UtoroBble 3K3aMEHALIMOHHbIE OLIEHKU BBICTABIISIOTCS B COOTBETCTBHU CO CJEIYIOLIUMHU
KPUTEPHUSIMH:

- "0TJINYHO" — CTYJICHT OCBOWJI BECh TEOPETUUECKUI MaTepua, BKIOYasi BCE BOIPOCHI s
CaMOCTOSITEJILHOTO U3Y4€HUs!, CBOOOHO onepupyeT GU3NYECKUMHU HOHATHAMU U 3aKOHAMH, MOKET
IPUBECTH HE0O0XOAUMBbIEe OOOCHOBAaHUS M JI0KA3aTeNIbCTBA; OBJIAAET INPHUEMaMH U METOJaMHU
pemeHus 3aaady, OTYUTAICS MO YHPAKHEHUSM, HAIMCaB COOTBETCTBYIOIIME KOHTPOJIBHBIC WIIH
caMoCTOsITeNIbHBIE  paboThl;  mpuoOpen  TpeOyemble HAaBBIKM  NPOBEACHHS  (U3UIECKOTO
9KCIEPUMEHTA, BHIIOJIHUB U 3alIUTUB B COOTBETCTBUU C YYEOHBIM IJIAHOM TpeOyeMoe KOJIMYECTBO
71a00paTOPHBIX padoT.

- "Xopomo" - CTyIEHT OCBOWJ BECh TEOPETHYECKMH Marepuall, BKJIOYash HEKOTOpbIE
BOTIPOCHI Ui CAMOCTOSITEIIHHOTO M3YYeHUs, CBOOOMHO onepupyeT (pU3MUECKUMH MOHATHSAMH U
3aKOHaMH, TO OOJIBIIMHCTBY BOIIPOCOB MOXET NPUBECTH HEOOXOIUMble OOOCHOBAaHUS U
JI0Ka3aTeIbCTBA; OBJAJE] OCHOBHBIMHM IpHEMaMM U METOAAMU DPELIeHMs 3ajjad, OTUYUTAICA IO
yIpa)KHEHHUSIM, HAIKWCaB COOTBETCTBYIONIME KOHTPOJBHBIE WM CAMOCTOSITENbHBIE pabOTHI;
nproOpen TpedyeMble HaBBIKH MPOBEACHHUS (PU3NYECKOTO IKCIIEPHUMEHTA, BHITIOJHUB U 3aIIUTHB B
COOTBETCTBUM C y4EOHBIM IIAHOM TpeOyeMoe KOJIMUYECTBO J1a00paTOPHbBIX PadoT.

- "YAOBJIeTBOPUTEJBbHO" - CTYJEHT OCBOWJI BECh TEOPETHUYECKHI MaTepuall Ha ypOBHE
omnpeneneHud U (GOPMYITUPOBOK, HO HE B COCTOSHUU TPHUBECTH HEOOXOAMMbIe OOOCHOBAaHUS W
JIOKa3aTeIbCTBa, HE OCBOMJ BOIPOCHI UISI CAMOCTOSITEIIHHOTO HW3YUYEHWsSI, OBJAJEN OCHOBHBIMHU
npueMaMM M METOJaMM pelleHHs TUIOBBIX 3aJad, OTYUTAJCA [0 YIPaXHEHUSM, HaIMcaB
COOTBETCTBYIOIIIME KOHTPOJIBHBIE MM CaMOCTOSTEIbHbIE paboThl; MpHOOpeN TpeOyemble HaBBIKU
NpOBeICHUST (U3NIECKOTO DKCIIEPHMEHTA, BBITIOJHHUB W 3aIIUTHB B COOTBETCTBHH C YYCOHBIM
MJIaHOM TpedyeMoe KOJTUYECTBO JTA0OPaTOPHBIX PadoT.

- "HeyI0BJIETBOPHUTEIbHO'" — CTY/IEHT HE OCBOMJ XOTS OBl OJMH U3 pa3ieiioB (PHU3MKH,
U3y4yaeMbIX B TEKYIIEM CEMEeCTpe, He B COCTOSIHUM IPHBECTH KOPPEKTHHIE OIpENeICHUs |
(bopMynHpOBKH (HU3UYECKHX 3aKOHOB U SIBICHHUI, HE OCBOMJI BOIPOCHI JIJISI CaMOCTOSITEIHHOTO

HN3YUCHUA; HEC OBJIAACIT INMpHEMaMHU W METOAAMM PCHICHUA THUIIOBBIX 3adad, COOTBETCTBCHHO HEC
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OTYHUTAJICA IO YHNPAKHEHUSAM; HE NpHOOpen TpeOyeMbIX HABBHIKOB MPOBEICHHS (HUIUIECKOTO
HKCIEPUMEHTA, COOTBETCTBEHHO HE BBHINOJIHMB W HE 3aIlIUTUB Tpedyemoe y4yeOHBIM ILIAHOM
KOJIMYECTBO J1aOOPAaTOPHBIX padoT.

Bormpocs! k 5k3aMeny

Tperuii cemectp (oyHas hopma 0OyueHus).

1. DnexkTpuueckuit 3apsij. 3akoH coxpaHeHus 3apsiaa. 3akoH Kynona.

2. HampsskeHHOCTh M MOTEHLMAN 3JEKTpOCTaTH4ecKoro mnois. [lpuHuun cynepno3unuu miis
HANPSDKEHHOCTEW MOTEHIMANIOB 3JIEKTPOCTaTHYECKHUX mojeil. PaboTta mo mepemeiieHuio 3apsia B
AJEKTPOCTATUYECKOM IT0JIE.

3. DKBUINIOTEHLIMATIbHBIE MOBEPXHOCTU. CBsI3b BEKTOpAa HANPSKEHHOCTU 3JIEKTPUUYECKOrO IOJS C
MOTEHIUATIOM.

4. IToTok BeKTOpa HANPSKEHHOCTH AeKTpuueckoro nojsi. Teopema [Maycca.

5. DOnexTtpuyeckuid AUnoiab. JlumoibHBIA MOMEHT. JIWmonas BO BHEIIHEM OJHOPOJHOM
AIEKTPUYECKOM II0JIE.

8. IupneKTpuKHU B JIEKTPUUECKOM 1oJie. Buabl nonsipusanuu IU3IeKTPUKOB. DIEKTPUUECKOE T10JIe
B quaniekTpuke. [lonsprusoBaHHOCTh 1U3NEKTpUKA. [usnexkTpudeckas NpoOHUIIAEMOCTb CPEIbI.

9. IIpoBOAHUKHM B 3JEKTPUUECKOM IOJIE. DJIEKTPUUYECKOE MOJE€ B MPOBOJAHHKAX. DJIEKTpUUYECKas
€MKOCTb MPOBOJIHUKOB.

10. Kongencaropsl. CoenMHEHHE KOHJEHCATOPOB. OHEPrHs, 3allaceHHas KOHIEHCAaTOPOM.
OO6beMHas IUIOTHOCTh SHEPTUHU AIIEKTPUUYECKOTO TOJI.

11. Dnektpuueckuil TOK. XapakTEpUCTUKHU HIIEKTPUUYECKOIO TOKa (HampaBieHHE, IUIOTHOCTH,
MOJIBUKHOCTD). DJIEKTPOABIIKYILAs CUJIa, HAIIPSKEHUE.

12. 3akon OMa 11 OZHOPOJHOTO yYacTKa LENH. DJIEKTPUUECKOE CONPOTUBIIEHUE, IPOBOJIUMOCTb.
CoennHeHne MPOBOAHUKOB.

13. 3akon Oma 11 HEOJHOPOJHOrO ydacTkKa Henu. 3akoH Oma i 3aMKHYTOM 1enu. 3aKOH
Owma B muddepenmnuanpHoOi Gopme.

14. Pa3zBeTBneHHbIC 1IenH, paBuia Kupxroda.

15. PaboTa u MomHOCTh TOKa. 3akoH J[xxoynsa—JIenna.

16. MarautHoe 1ON€ M HCTOYHUKH. BekTtop WHIyKOIMM MarHuTHoro nos. [IpuHnumn
CYNEPIIO3UIMI MarHUTHBIX MOJIEH.

17. 3akon buo—Casapa-Jlannaca 1 ero npUMeHEHNE AJIs pacyeTa MarHUTHBIX MTOJIEH.

18. MaruutHbiii mnotok. Teopema ['aycca pans MarHutHoro mnons. Lupkynsuus BekTopa
MarHMTHON MHIYKIMH. (3aKOH ITOJIHOTO TOKA).

19. Cuna Ammepa. PaboTa 1o nepeMeneHnio IpoBOJHHKA C TOKOM B MAarHUTHOM TIOJIC.



®OHJI OLIEHOYHBIX CPEJCTB JUISI ATTECTALMU O JUCLUIUIMHE «®WU3UKA» (ITIPUJIOXKEHUE K
PABOYEM TIIPOTPAMME MOJYJS) OCHOBHOM IPO®ECCUOHAJIBHOM  OBPA3OBATEJIBHOM
IIPOTPAMMBI BBICIIETO OBPA3OBAHMS (BAKAJIABPUAT) Bepens 1 27

20. Bpamarommii MOMEHT, JEHCTBYIOIIMM Ha KOHTypa € TOKOM B MarHUTHOM IOJE€.
[ToreHunanbpHast SHEPrus KOHTYpa ¢ TOKOM B MAarHUTHOM I10JI€E.

21. JIBmkeHure 3apsyKEHHbBIX YacTUll B MaraHuTHoM mose. Cuia Jlopenna.

22. Dddekt Xomna.

23. HamaranumBaHue MarHeTukoB. lwumoresa Awmmepa. Kiaccupukamuss MarHeTUKOB, WX
CBOWCTBA M OCHOBHBIE XapakTepUCTHKH. (/lnamMarneTuku, napaMarHeTHKH, (QeppoMarHETHUKH,
TUCTEPE3HUC).

24. Teopema O HMHUPKYJSLHUHA 11 MarHAUTHOTO TOJISI B BemiecTBe. (3aKOH MOJHOTO Toka). [loHsTHe
HAIPSHKEHHOCTH MarHUTHOT'O TOJIS.

25. SIBnenue anexkTpoMarHuTHON UHAYKIMK. 3akoH Papanes. [Ipasuno Jlenna.

26. SIpneHne caMOMHAYKLIMU U B3aUMOMHAYKIUU. [ToHsATHE 00 HHAYKTUBHOCTH.

27. DHeprusi MarHUTHOTO TOJIsI, 00bEMHAs TUIOTHOCTh YHEPTMH MarHUTHOT'O TOJIS.

28. 3MeHeHue cuibl TOKA B LIENU MPU MOJKIIOYEHUM M OTKJIIOUEHUH HCTOYHHMKA (SKCTPaTOKU
3aMbIKAHUS U Pa3MbIKaHUS LIETIN).

29. Ilonnas cucreMa ypaBHeHUH MakcBenia B MHTerpaibHO# Gopme. ToK cMmelieHusl.

30. T'apMoHuYeckue »SIEKTPOMAarHUTHbIE KoOJeOaHWs B HJCATbHOM KOJIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona.

31. 3aryxatoue konedaHusi B kosebarenbHOM KoHType. JuddepeHunanbHoe ypaBHEHUE U €ro
pemieHue (0e3 BHIBOIA).

32. OcCHOBHBIE XapaKTEPUCTHKH 3aTyXaloIIUX HJIEKTPOMArHUTHBIX KOJeOaHWH: JEeKpeMEeHT,
norapuMHUUECKUl  JEKpeMEeHT, KOod(DUIMEHT 3aTyXaHus, 4YacToTa, TEPHOJl, BOJHOBOE
COTIPOTHUBIICHUE).

33. BeiHyx)/J1eHHbIE KojeOaHus B KosnebaTeabHOM KoHType. AuddepeHunanbHoe ypaBHEHHE U €ro
pemieHue (0e3 BHIBOIA).

34. Pe3onanc HampsbkeHus UM TOKa. Pe3oHaHCHas d4actota. Pe30HAaHCHBIE AMIUIMTYZBI.
Pe3oHaHCHBIE KpHUBBIE.

35. DddexTuBHOE (AeiicTBYyIOIIEE) 3HAUEHUE TOKA M HampspkeHus. 3akoH Jxoynsa-Jlenma mns
NIEPEMEHHOT0 TOKA.

36. IlonsiTue 00 AJIEKTPOMArHUTHBIX BOJNHAX. MIX OCHOBHBIE XapaKTEpUCTUKU: aMIUTUTYyIa, JUIMHA
BOJIHBI, TE€PUOJ,, BOJHOBOE YHCIIO, BOJHOBOMW BEKTOpP, MHTEHCHUBHOCTH BOJIHBL. 37. BosHOBOE
ypaBHEHHUE. Y paBHEHUE TUNIOCKON MOHOXPOMATUYECKON AIEKTPOMArHUTHONW BOJIHBI.

38. DHeprus U UMIYJIbC 2JIEKTPOMAarHUTHBIX BOJH. IlepeHoc sHeprum BosHOM. [loTOK 3HEpruw,

IJIOTHOCTB ITOTOKA 3Hepruu. Bekrop IloliHnTHHra.
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39. CBeToBbIE BOJIHBI, HIKaJIa IEKTPOMArHUTHHIX BOJH. ONTUYECKUH MOKa3aTeNlb MPEIOMIICHUS U
€ro CBSI3b C XapaKTEPUCTUKAMH CPEbI.

40. KorepeHTHbIC BOJIHBL. YCJIIOBHE KOT€pEHTHOCTH. Bpemsi korepeHTHOocTH. OnTuyeckas u
F€OMETPUYECKAsI pa3HOCTH XO/A.

41. Nurepdepenuns. YCIoBUS MaKCUMyMOB M MUHUMYMOB HHTEephEpeHINH (I ONTHYECKOU
pasHOCTH Xo01a U A pazHoctu ¢a3z). OnsiT Onra. Lllupuna uaTepdepeHIIMOHHBIX MAKCUMYMOB.
42. Unrepdepennus B TOHKUX IJIeHKaX. [IpocBeTieHne ONTHKH.

43. Tlomsatue o nudpaknuu cBeToBbiX BoJH. Ilpuninun [tolirenca—®penens. Meroa 30H
Openes.

44. Judppakums @Dpaynropepa ©Ha 1menn (yCIOBUS ~MHHAUMYMOB M MaKCHMYMOB).
JudpakimonHas peiieTka, ee MpUHIUI padoThl, yCIOBHE INIaBHBIX MAKCHMYMOB.

45. Iudpakuus peHTreHoBcKuX nyyeil. Dopmyna Bynbda-bparra.

46. [lonsaTue nonsipu3anuy cBeTa, BUbI nojsipu3anun. CTeneHs nojspu3anui. 3akoH Maioca.

47. llonspu3zanus CBeTa MpHU MPEIOMIICHUN U OTpaxeHuu. YToi bprocrepa.

48. Onruuecky AaxkTUBHBIE BEUIECTBA. YTOJ IOBOPOTA IUIOCKOCTH NOJSPU3ALMH B TBEPHABIX
TeJax U B pacTBOpax.

49. Ilornomenue creta. 3akoH byrepa.

50. CriekTpanbHble XapaKTEPUCTUKH MPUOOPOB: YIJIOBas M JUHEWHAs JUCIIEPCHH, pa3peliaronias
CHOCOOHOCTh. YTIIOBas JUCTIEPCHs U pa3pelaromas ClloCOOHOCTh  AU(PPAKIIMOHHON PELIETKH.
51. TemnoBoe wu3nyuyeHue, ero cBoiictBa.  AOCONIOTHO dYepHoe Teno. McmyckarenbHas wu
norJomarenbHas cnocooHoctu. 3akoH Kupxroda, 3akon Credana-bonsiimana.

52. ®opmynsl Buna u Panes-Jlxunca (ocHOBHble uzaeu), Y@ karactpoda. 3akoH CMEUICHHS
Buna.

53. DHeprus ¥ UMITyJIbC CBETOBBIX KBaHTOB. ['unoresa Ilnanka. ®opmyia [1nanka.

54. ®ororddexT, 3akonbl CToNEeTOBA.

55. Dddextr Komnrona.

56. 3aKOHOMEPHOCTHM aTOMHBIX CHEKTPOB, CIIEKTpaJibHble cepHH, 0000meHHas Qopmyna
banemepa.

57. Tloctynatsl bopa, mpaBuiio KBaHTOBAHUS KPYTOBBIX OpOUT.

58. Ilpuniun HeompeneneHHOCTH [ eif3enOepra, oleHKa pa3MepoB U SHEPTHH aTOMa BOAOPOJA Ha
€ro OCHOBE.

59. VpaBuenue lllpenunrepa (BpeMeHHoe W Ui CTAllMOHAPHBIX COCTOSIHUM), HOPMHUPOBKA M
CMBICIT \ - QYHKITHH.

60. KBanToBanue sHepruu (Ha IpUMepe OJHOMEPHON OTEHLIUAIBHOMN SIMBI).
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61. OtpaxeHue M MPEIOMJICHHE YaCTHIl HAa HU3KOM IOTCHLIMAIBHOM Oapbepe, OCOOCHHOCTH
npoliecca.
62. OtpaxkeHHe W NPEIOMIIEHHE YaCTHIl Ha BBICOKOM IOTEHLUAIBHOM Oapbepe, TYHHEIbHBIN
ahdexr.
63. IlonoxxeHue HIEKTpoHa Ha OpOUTE B aTOME BOJOPOJA MO KIACCHYECKOM M KBAaHTOBOM
TEOpUHU.
64. OpOurtaibHOe TMPOMarHuTHOE OTHOIIEHUE. I[IpocTpaHCTBEHHOE KBAHTOBAHHWE MOMEHTA
MMITyJIbCa DJIEKTPOHA.
65. Cnun snextpoHa. CIMHOBOE THPOMArHUTHOE OTHOIICHHE, €r0 OTIMYHME OT OPOUTAIBHOTO.
MarsuetoHn bopa.
66. 3anoyiHeHNe AEKTPOHHBIX ci10eB 1 obostouek. [Ipunnun [Maymnu.
67. KpatHoctb BeipokaeHus. [IpaBuiio otOopa.

Tunosble 3a1a4u K IK3aMEHALMOHHBIM OUJIETaM
Nel. B BepmmHax TpeyrosibHEKa co cropoHamu 1o | = 2-102 M HaxoasTcs paBHbIE 3apsbl MO ( =
2-10° Kn. Haiitu PaBHOJICHCTBYIOIIYIO CUJI, ACUCTBYIOIIMX Ha YETBEPTHIN 3apsg Q = 107 K,
IIOMEILEHHBIA HA CEpEeANHE OAHON U3 CTOPOH TPEYTOJIbHUKA.
Ne2. 3apspKeHHbIM 1IapuK MOJBEIIEH Ha AMAJIEKTPUYECKOM HHUTH BO BHEIIHEM AJIEKTPUYECKOM
110JI€, CUJIOBBIE JIMHUU KOTOPOTO TOpU30HTANIbHBL. [Ipu 3TOM HUTH 00pa3yeT ¢ BEpTUKAIbIO yroJl o =
45°. Ha ckonbKO M3MEHHTCS YIOJl OTKIOHEHHS] HUTH PU YMEHbIIEHHH 3aps/l MapHuka Ha 18%?
Ne3. OnpesienuTh MoTeHIHAN @ TOUKHU MOJSA, HaXoAsmekicsa Ha paccTosuuu | = 5-102 M oT uentpa
3apKEHHOTO I1apa, eClM HANPSKEHHOCTh MO B 3Toi Touke E = 3-10° B/M. OnpenenuTs 3apsn
nrapa.
Ned. PaccrosiHEe MEXAY IUTACTHHAME CIIOASHOTO KOHAeHcartopa d = 2,2 MM, a MmJjomans Kaxaon
nnacTuHbl § = 6-10% M2, TInacTuusl nputaruBaoTcs ¢ cunoi F = 0,4 MH. Onpenenuts pasHOCTb
MOTEHINATIOB Ap MEKIY TUIACTHHAMH H AJIEKTPHUECKYI0 eMKOCcTh C KOHAeH caTopa.
Ne5. Hampspkenne Ha muHax snektpocranimi U = 10 kB. Paccrosaue 10 morpedutens | = 500 km
(muaMs aByxmpoBoaHas). CTaHIus JODKHA mepeaars motpedurento Momuocte N = 100 xBr.
ITorepn HanpspkeHUs Ha MPOBOAAX HE JODKHBI IpeBblaTh 4%. BerumcanTe Maccy M MEAHBIX
MIPOXOJIOB HA YYACTKE AJIEKTPOCTAHLIUSA — MOTPEOUTEITb.
Ne6. B 0o1HOpOAHOM rOpU30HTAIIBHOM MATHUTHOM I0JIE HAXOAUTCSI B PABHOBECUU TOPU30HTAIbHBIN
OPSMOJIMHEHHBIN aJFOMUHUEBBIH MPOBOJAHUK ¢ TokoM cuioi | =10 A, pacrnonoxeHHbIH
HepHeHINKYIApHO Noir0. ONpeaenuTs HHIIYKIMIO 10, CUUTAast paJnyc MPOBOJIHUKA PABHBIM I = 2

MM.
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Ne7. JlBa 3JIeKTpOHA JBHKYTCS B OJHOM HAIIPABICHUU BJIOJIb OJHOM NIPSIMOU C OAMHAKOBOM IIO
MOAymo ckopocThio V = 10* m/c. HaiiTu HampsskeHHOCTh MarHMTHOro Hojis H 3apsajgoB mpu
paccrosan Mexny Humu d = 4-10% cm. Touka, 11 KOTOpOH ompenensercs HampsKEHHOCTb
MarHUTHOTO TOJIsA, JIEKHUT HAa CEPEANHHOM K TPACKTOPUH MEPIIEHIUKYISIPE HA PACCTOSIHUU
1=3-10 "cm.
Tunossie 5K3aMEHALMOHHBIE OUIIETHI 110 TUCIUILIMHE
burer 1.
1. Dnexrpuueckuii 3apsa. 3aKOH coxpaHeHus 3apsaaa. 3akoH Kynona
2. NnTepdepennius B TOHKUX IUIeHKax. [IpocBeTiieHne onTuku.
3. 3anaua.
buser 2.
1. 3akon OMa aJ11 OTHOPOAHOIO Y4acTKa LEMH. DJIEKTPUYECKOE CONPOTUBIICHUE,
poBoAUMOCTh. CoeTMHEHNE TPOBOJHUKOB. 1.
2. Ilonsitue o mudpakuuu cBeToBbIX BOIH. [Ipunmmmn [roiirenca—@penens. MeTos 30H
®penens.
3. 3agauya.
buner 3.
1. MarauTHOE 10J1€ ¥ UICTOYHUKH. BexTop nHAYKIMY MarauTHOrO 1oJs. [IpuHmun
CyNEPIIO3UIMI MarHUTHBIX TOJIEH.
2. Dddext KomnroHa.
3. 3agauya.
burer 4.
1. SIBnenue snekTpoMarHUTHOM MHAYKIUU. 3akoH Dapanesd. [Tpasuiio Jlenna.
2. YpaBuenue Ulpenunrepa (BpeMeHHOE U AJIsl CTAllMOHAPHBIX COCTOSHUI), HOPMUPOBKA U
CMBICT ¥ - QYHKIIUH.

3. 3amaua.
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5 CBEAEHUSA O ®OHAE OHEHOYHbBIX CPEJACTB U ET'O COI'JIACOBAHUHA

@DoH/T OLEHOYHBIX CPEACTB I aTTeCTaluu 1o aucuuiuinHe «®Du3uka» MNpecTaBiseT
co00i1 KOMIIOHEHT OCHOBHOM NpodeccuoHalIbHON 00pa3oBaTeIbHON MporpaMmbl OakaiaBpuaTa 1o
HarnpaBieHuto mnoarotoBku 09.03.01 MudbopmaTnka W BBYHCIWUTENIbHAS TEXHUKA, MPOQHUIH
POrpaMMbl «ABTOMATH3UPOBAHHBIC CUCTEMBI 00pab0TKM HHGOPMAITUU U YIIPABICHUS».

@DoHI OICHOYHBIX CPEICTB PACCMOTPEH M on00peH Ha 3acemaHuu Kadeapbl (GU3MKH

(mpotoxost Ne 4 ot 12.04.2022 1.).

3aBenyromnmii kKageapoit H.S. CunsBckuit

@oH/ OLEHOYHBIX CPEACTB pAacCMOTpeH M On0OpeH Ha 3acelaHud Kadeapbsl CHUCTEM

yIpaBIEHUS U BBIYUCIUTENbHON TeXHUKU 25.04.2022 . (mpoTokoa Ne 5).

3aBenyromuii kageapoit ~ ,‘f L B.A. Iletpukun
Ny S —=2
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ITpunoxxenue 1.

TECTOBBIE 3ATAHUA 11O JUCIHUIIJIMHE

OIIK-1: CrocobeH TpUMEHSTH €CTECTBEHHOHAYYHBIE M OOLICHMH)KCHEPHBIC 3HAHUS, METOJbI
MaTEeMaTHYeCKOr0 aHajdu3a M MOJEIMPOBAHUSA, TEOPETUYECKOTO U IKCHEPUMEHTAIbHOIO
UCCIIEIOBaHMS B TPOPECCUOHATILHOM 1eATEIIbHOCTH

Nunukarop OIIK-1.2: Ucnionb3yeT 3HaHus GU3UKK B IPOPECCHOHATILHON ACSITEIIBHOCTH

BapuanTt 1

\Bonpoc 1 CkopocTh MaTepUaIbHON TOYKH — 3TO ....

1. npon3BoAHAs OT ILYTH 110 BPEMEHU 3. IpPOM3BOHAS OT PaUyC-BEKTOPA TOYKHU IO
BPEMEHHU

2. OTHOULIEHUE ITYTH, PO IEHHOT O 4. BEKTOp, paBHbII OTHOIIEHUIO BEKTOpa

MaTepUaIbHON TOYKOH, K IPOMEKYTKY [IEPEMEIICHUS K IPOMEKYTKY BPEMEHH

BPEMEHHU

Bonpoc 2 Bropoii 3akoH HproTOHa MOXKHO CHOpMYITUPOBATH CIETYIOIUM 00pa3oM:

1. CKOpOCTI) HN3MCHCHU UMITYJIbCA TCJIa paBHA 3. Beskoe Tero HaxoauTcCsa B COCTOAHUU ITOKOA
NIEHCTBYIOIIEH HA HErO CUJIe VI PAaBHOMEPHOT'O IIPSIMOJIMHEWMHOTO
NIBIDKEHUS, [10Ka B3aMMOJECUCTBHE C APYTUMHU
TeJaMH HE 3aCTaBUT €r0 U3MEHUTh 3TO

COCTOSIHUE
2. Bo Bcex nHepuuanbHbIX cucteMax orcuéra @, CHilbl, ¢ KOTOPBIMU JAEUCTBYIOT APYT Ha
BCE MEXAHUYECKUE SIBJICHUSI IPOTEKAOT Npyra B3auMOJIEHCTBYIOIINE TeJla, PaBHBI 110
OJIMHAKOBO MPH OJAMHAKOBBIX HAYaJIbHBIX BEJIMYMHE U IPOTUBOIIOIOXKHBI 10
YCIOBUSAX HanpaBJICHUIO

\Bonpoc 3 MOMeHT MHEpLIMU TOHKOCTEHHOT'O IIWJIMHJpA paanyca R u Maccsl M OTHOCUTENBHO
OCH, IPOXOIALIEH BIOJIb €r0 OCH CUMMETPHUH, ONIPEAECIIAECTCS CIECIYIOLIUM BBIPAKECHUEM:

1. 2MR? 3. MR?

2. 5/2MR? 4. 2/5MR?

\Bonpoc 4 lpu pe3oHance ....
1. aMIIIUTY/1a BRIHY)KJICHHBIX KOJIEOaHUIA 3. HavaipHas (aza KojeOaHui paBHA HYITIO
TTOCTUTaeT MaKCUMyMa
2. a3a BEIHYX/ICHHBIX KOJeOaHMid JocTUraeT (4. BHEITHEE BO3/ICHCTBIE OKa3biBaeTCs B (pase ¢
MaKCUMyMa KOJIeOaHUSIMU CHCTEMBI

Bonpoc 5 3akon boitns-MapuorTa (ypaBHEHHE N30TE€PMBbI) ONHUCHIBAETCS CIIEIYIOIIUM
BBIPA)KCHUEM:

1. V=Vo[ 1+f(t-to)] 3. PVV=const
2. P=Po[ 1+a(t-t)] 4. PV'=const
Bonpoc 6 ®opmyna Maiiepa BBINISIIUT CIETYIONUM 00pa3oM:
1. cp=CvtR 3. PVV'=const
2. Cp/Cvz’Y 4.S=k In W

Bonpoc 7 ®opmynupoBka Kitayznyca BTOporo Hayajaa TEPMOJAMHAMUKHU 3aKJIFOYAETCS B
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CJICTYIOIIEM:

1. Tenyora HE MOXET CaMOIIPOU3BOIBHO
MEepexXOIUTh OT Tesa OoJiee HarpeToro K MeHee
HarpeToMy

3. JIto0as TepMoAMHAMUYECKasi H30JIMPOBAHHAS
CHCTeMa CO BpEMEHEM MPUXOAUT B COCTOSTHHE
[PaBHOBECHSI, XapaKTePHU3yeMOe HEKOTOPOit
TeMIepaTypou

2. KonnuecTBo Teria, CooOmEHHOE CUCTEME,
MJIET HA IPUPAILCHUE BHYTPEHHEW YHEPT UM
CHCTEMBI M COBEPIIICHNE CHCTEMOU pabOThI HAJ
BHEIITHHUMHM TEJIaMH

4. TeruioTa HE MOXKET CaMOIIPOU3BOJIBHO
[EPEXO0/IUTh OT Tella MEHee HarpeToro kK dosee
HarpeTomy

Bonpoc 8 TemnonpoBogHOCTb — 3TO ...

1. 00yCNOBIIEHHOE TEIIJIOBBIM JABH>KEHHUEM
MOJIEKYJI TPOHUKHOBEHUE O/THUX BEILIECTB B
00BEM, 3aHATHIN APYTUMU BEIIECTBAMU

3. Impouecc obMeHa HUMITYJIbCAaMH MOJICKYII
MCKAY CII0AMHU BCUICCTBA

2. Tporiecc mepeHoca TeIIOBON YHEPTUH,
00YCIIOBJICHHBIH Xa0THYECKUM JIBU)KCHUEM
MOJICKYJT

4. mporiecc HarpeBaHMs WM OXJIKICHUS
TEPMOJUHAMHUYECKON CHCTEMBI

\Bonpoc 9 J1Ba mapayuienbHO COSIMHEHHBIX KOHAEHCATOpa pa3andHbix emkocTel Co>Cy
3apsKAIOTCS. 3apsi/ibl HA HUX pacIpeeNsTCs ClIeIyIoIIM 00pa3oM:

1. g1=02

3. (1<02

2. gi1>Q2

4. q1=02=0

noTeHIasa. 3apsabl Ha mapax Oy1yT paBHbI:

Bonpoc 10 [IBa MeTaiMuecKux mapa pa3Hbeix quaMeTpoB (d1 =2 d2) 3apsukeHbl 10 OTMHAKOBOTO

1. 01=q2 3. 401= 02
2.1 =20 4.q1=02/2
Bonpoc 11 [TpaBuibHBIM SIBISETCS CIETYIONUNA OTBET:

1. CBET 3TO MOTOK 9JICKTPOHOB

3. CBET - 3TO IpoaoJjibHas 3JICKTPOMArHUTHAA
IBOJIHA

2. CBET 3TO ABUKCHHUEC YaCTUL CPCAbI

4. cBeT - 3TO HornepeuHasd 3JICKTPOMAarauTHasd
IBOJIHA

\Bonpoc 12 CxopocTb pacipOCTpaHEHUS 3JIEKTPOMArHUTHON BOJIHBI IIPU IIEPEXOJE €€ U3 CPENIbI

C TokasaresieM npesnoMieHus N= 1,5 usMeHuTcs B ...
1. 2 paza 3. 2,5 paza
2. 3 paza 4. 1,5 paza

\Bonpoc 13 Y napamarHeTHKOB HaMarHU4€HHOCTh:

1. COBIAAACT IO HAIIPABJICHUIO C
HAIMPSXKCHHOCTBIO BHCITHETO MArdHHUTHOI'O ITOJIA

3. HaIpaBJICHA IMOA YI'JIOM K HAIIPsI’KCHHOCTU
IBHCIITHET'O MAarHUTHOT'O ITOJIsA

2. HampaBJieHA B CTOPOHY, TPOTHBOIOJIOKHYIO
HaIPsSHYKEHHOCTH BHEITHETO MAarHUTHOTO MOJIst

4. mepneHIUKYIsipHa K HaPSDKEHHOCTH
BHEIIHET'O MArHUTHOTO ITOJISt

C BOJIOM, HY>)KHO COCIMHUTD ...

Bonpoc 14 Yto0bl Bosia 3aKkuIIeNa ckopee 0OMOTKH JIByX HarpeBaTeliel, OMyIIeHHBIX B

CTaKaH

1. napamienbHO

3. HOCJIEA0BATEILHO

2. BKJIIOYUTH OJTHY OOMOTKY

4. 6e3pa3TMIHO
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\Bonpoc 15 DuTponus SABISIETCS MEPOU ... CUCTEMBI

\Bonpoc 16 YrinoBoe yCKOPEHHUE — 3TO ....

1. BTOpast Npou3BOAHAS OT PaJNyC-BEKTOpa IO
BpEMEHU

3. OTHOILIEHHE MOMEHTA CHII, I[CﬁCTByIOH.[PIX Ha
T€JI0, K €0 MOMCHTY MHCPIUU

2. IpOU3BOIHAS OT YIIIOBOM CKOPOCTH IO
BpEMEHHU

4. mpou3BoIHAs PayC-BEKTOpPA M0 BPEMEHU

\Bonpoc 17 MOMEHT CUJIbl OTHOCUTEIIBHO TOYKH

OIpPEACIIACTCA BBIPAXKCHUEM .. ..

1. M=[R, F]

3. M=V?R

2. M=J¢

4. M =¢ R

OMPCACIIICTCS CICAYOIUM COOTHOIICHUCM:

\Bonpoc 18 Kunetndeckasi sHEpTysi BpaIllalOIIErocs Tejla B KIIACCUUE€CKOM MEXaHUKE

1. T=Jw?/2

3. T=mgh

2. T=mV?/2

4. T=mV?R

Bonpoc 19 Ypasuenue bepnyiu onuceiBaercs

caeayromen GopMyon:

1. pV%2+ pg/ + P = const

3. pgV=const

2. mV/2+ mg/ + P = const

4. SV+pgh+P=const

\Bonpoc 20 Ypasuenne Knaneiipona-MeH ieneeBa BITJISIUT CISAYIONIM 00pa3oM:

1. P+V=pRT 3. P+V=R/T

2. PV=VRT 4. P/V=pRT

Bonpoc 21 YpaBHeHue, BhIpa)karoliee MepBoe Ha4aao TePMOTUHAMUKH BBITJISIIAT CJICTYFOIIIAM
oOpa3om:

1. Q=AU+A 3. dQ=TdS

2. n=1-T2/T1 4. S=kInQ

\Bonpoc 22 Boipaxxenue ans KI1JI nukna Kapho

BBITJISAJIAT CJIEAYIOIUM 00pa3oMm:

1. nzl'TmaX/Tmin

3. n=Tmin/Tmax—1

2. N=Tmin/Tmax

4. T]ZI 'Tmin/Tmax

Bonpoc 23 COHpOTI/IBJ]eHI/IC IIpoBOAa, €CJIU €ro JUaMeTp U JJIMHY YMCHBIIUTL B 2 pas3a, ...

1. yBenuuures B 2 paza

3. yMeHbIUTCS B 4 pasa

2. Bo3pacTeT B 4 paza

4. ymeHbpIIMTCS B 4 paza

\Bonpoc 24 MarnuTtHoe nojie co31aéTcs:

1. B3aUMOACMCTBYIOUIMMU SJIEKTPUUIECKUMHU
3apslaMy

3. TOCTOSHHEBIM SJICKTPHUYCCKHUM I10JIEM

2. HCTIOABMIKHBIMU 3JICKTPUYICCKHUMU 3apsAdaMU

4. ABWIKYIIUMCA ITOTOKOM 3apsIP’KCHHBIX YaCTHUI]

—®
oL@

Bonpoc 25 Iloxazanue amnepMerpa Ipu neperopaiuu Jamnouku Jlz ...
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1. ymenbimtes

3. He U3MEHHTCS

2. yBEIMUUTCS

4. amnepmerp mokaxer 0

\Bonpoc 26 11noTHOCTS 31€KTpHUyecKoro Toka B cucteme CU nsmepsiercsa B ...

OTpa>KeHHBIH JTyy:

\Bonpoc 27 Ecnu ecTeCTBEHHBIN CBET NaJaeT HAa TpaHUIly pasjiena noj yriom bprocrepa, To

1. yacTHYHO NOJISIPU30BaH

3. paznensercs Ha ABa

2. TIJIOCKO ITOJIAPU30BAH

4. HIUPKYISIPHO MOJIIPU30BAH

—

\Bonpoc 28 [1n0THOCTb TOKa B IPOBOJAHUKE, €CIIM HAIIPSLDKEHHOCTD 1oisl £ yBenuuuts B 6 pas

1. Bo3pacreT B 36 pa3

3. ymenbmutcs B 36 pas

2. yMeHbIIUTCS B 6 pa3

4. yBenuuutcs B 6 pa3

Kosebanus q = q, cos(wy t + ) UMeert BUJL:

\Bonpoc 29 Dnextpudeckasi 11eTb, B KOTOPO MOKHO BO30YAUTH CBOOOHBIE DIIEKTPOMArHUTHBIE

1. 3 L
4' — AN
1
L]
L R
2. 4.
G C
[ |
|| |i
i
| I |
R ~ 0

\Bonpoc 30 UnnyktuBHocTh B cucteme CU n3mepsiercs B ..

Bapmuanr 2

\Bonpoc 1 Ilpu nocTynaregabHOM JBUKEHUH ....

1. Termo JABMKETCA 11O HpﬂMOfI

3. BCE TOUKHU TeJla IBUXKYTCS 110 MPSMBIM
ITMHUAM, TTapajuIeTIbHBIM JIPYT APYTY

2. mo0ast mpsimasi, CBA3aHHAs C TEIIOM
nepeMenaeTcs napauIeIbHO caMoil cebe

4. Te0 NBMXETCS] paBHOMEPHO

KOMITIOHCHTBI.

\Bonpoc 2 1o 0THOIIEHHIO K TPAEKTOPUU ABM)KEHUS BEKTOP YCKOPEHHUS PACKIIaIbIBAIOT HA ...

1. BepTUKAJIbHYIO UM FOPU3OHTAIBHYIO

3. nepneHuKyIIpHYIO U NMapajlieIbHYI0
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2. HOpMAJIbHYIO U TAHT€HIIUAIBHYIO

4. myTeBylo U nepeMeniaTesIbHyIo

\Bonpoc 3 Anaiorom macchl B ypaBHEHUH TUHAMUKY BpaIlaTeIbHOIO JBUKEHUS SBIISETCS . ...

1. MOMEHT UHEPITUU

3. YIJIOBOMl MOMEHT

2. MOMEHT BpallleHus

4. MOMEHT ABUKEHUSI

\Bonpoc 4 3akoH Apxumesa ONMCHIBACTCS CIASAYIOIICH (POPMYIIOM.

1. FA=mgh

3. Fa=pgV

2. Fa=F/S

4. Fa=pgh

KoJieOaHu# paBHa . ...

Bonpoc 5 Konebanus TOUYKH OMKUCHIBAIOTCS BhIpakeHueM: X=25in(5t+2). HauanbHas ¢a3za

1.2 pan

3. 7 pan

2.5 pan

4.0 pan

\Bonpoc 6 130TepMbl nealIbHOTO Ta3a B KoopauHaTax P-V npenctaBisioT coboi .. ..

1. mapaGoutbl

3. TunepOoIIBI

2. IpsiMbIe

4. anrnadaTel

\Bonpoc 7 IneanpHbIi 133 ...

1. cocTout u3 MOJICKYJI, KOTOPBIC
MPCACTABIAIOTCA MATCPHUAJIbHBIMU TOYKaAMU

3. mompuuHseTcs ypaBHeHuto Kianelipona-
Menneneesa

2. COCTOUT M3 MOJIEKYJI, B3AUMOICHCTBYIOIINX
APYT € Apyrom

4. mopuuHseTcs ypaBHeHHI0 BaH-nep-Baanbca

Bonpoc 8 11oka3zarenp aauabaTsl paBeH OTHOIICHUIO ...

1. TeII0EMKOCTH Ta3a NMPU MOCTOSHHOM
JTABJICHUHN K TGHJ'IOéMKOCTI/I HpI/I ITIOCTOSIHHOM
00nEME

3. UI3BMCHEHHUS OHEPTrrUu CUCTCMBI B
aI[I/Ia6aTI/I‘~ICCKOM Mponecce K KOJINYCCTBY
MOABEAEHHOIO K CHCTEME TeIlIa

2. TETIIOEMKOCTH Ta3a MPU OCTOSTHHOM 00BEME
K TETUTOEMKOCTH TP MTOCTOSTHHOM JIaBJICHUH

4. Koar4ecTBa NOABEAEHHOIO K CUCTEME TEILIA
K M3MEHEHHIO YHEPTUU CUCTEMBI B

aabaTUIeCKOM IpoIecce

\Bonpoc 9 3Has yron bprocrepa, MOKHO OIIPEIEIHTh:

1. paboty BbIX0/1a

3. mokaszaTenb NPeJOMIICHHS

2. CTENIeHb NOJSIPU3ALNHN

4. yron nudpaxkimmn

\Bonpoc 10 I1pu nepexojie CBETOBOrO JIyda U3 BO3AyXa B HEKOTOPOE BEIIECTBO CKOPOCTh CBETA
m3mensiercs Ha 20 %. [Tokazarens mperoMIIeHUsT TOTO BENIECTBA PABEH:

1.1,25

3.2

2.15

4.2,5
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[pacCTOsTHUE MEX1Y IJIaCTUHAMU B 2 paza?

Bonpoc 11 Kax n3mMeHuTCs HAIMps>KECHHOCTD IT10JIA INIOCKOI'0O KOHACHCATOPA, €CIIN YBECIUYNUTD

1. yBenmuuTcs B 2 pasa

3. HEe U3MEHUTCS

2. yBeIM4MUTCA B 4 paza

4. ymMeHbIIUTCS B 2 pas3a

\Bonpoc 12 BennunHa 37€KTPOJBIKYIIEH CHIIbI UHAYKIIMU 3aBUCHT ...

1. oT crtoco0a M3MEHEHUsT MAarHUTHOTO ITIOTOKA

3. OT BEJIMYHHBI HMHAYKOUMOHHOI'O TOKAa

2. 0T CKOPOCTHU U3MCHCHUS MArHUTHOI'O ITIOTOKA

4. oT HaIlpaBJICHHUA MAarHuTHOI'O IIOTOKA

MMCECT ... U3JTYYCHHUC.

Bonpoc 13 HaI/IMeHBH_Iy'IO HaCTOTY U3 NEPCUUCIICHHBIX HUKC 3JICKTPOMAIrHUTHBIX I/ISJ'Iy‘leHI/Iﬁ

1. BugumMoe

3. PECHTICHOBCKOC

2. nHppakpacHoe

4.y — ussny4yenue

KOJIcOaTeIIEHOM KOHTYPC 3aBHUCHT ...

Bonpoc 14 CoOGcTBEeHHAs IMKJIMYECKAs 4YaCTOTA IEKTPOMArHUTHBIX KOJe0aHUH B MpoCTenIeM

1. oT HavanpHOU (ha3wl KOJICOAHMI

3. OT BEJIMYMHBLI EMKOCTH B COIIPOTUBJICHUA

2. OT BEJIMYMHBI EMKOCTH U WHAYKTUBHOCTHU

4. OT aMITUTY/BI KOJIeOaHUH

\Bonpoc 15 B 3axone Mantoca: | = lp C0S 2 o,

lo ecTh MHTEHCHUBHOCTB:

1. ecTecTBEHHOTO CBETA

3. YJaCTUYHO MOJISIPU30BAHHOI'O CBCTA

2. IIOCKO IMOJIAPU30BAHHOI'O CBCTA

4. SIIUNTHYSCKU IMOJIAPU30BAHHOI'O CBCTA

\Bonpoc 16 VneanpHas KUIKOCTb — 3TO KHUJIKOCTD ...

1. c HyJIeBOH TJIOTHOCTBIO

3. B KOTOpPOI OTCYTCTBYET BHYTPEHHEE TPEHHUE

2. U KOTOPOW BBITIOIMHSIOTCS 3aKOHBI [Tackans
u Apxumena

4. st KOTOPOH BBITIONHSETCS 3aKOH bepHyiun

Bonpoc 17 Teopema llITeiinepa onuceiBaeTcs ciaenyromeil Gopmynoii.

1. J=Jc+m a2

3. M = d (Jo)/dt

2. M=[R,F]

4. M =Re

Bonpoc 18 Moment nnepunu tena B cucteme CU usmepsiercsa B ...

XapaKTEpU3yeTCs ... BpallleHUsl.

Bonpoc 19 PaBHOMCpHOC BpaIaTCJIbHOC JBUKCHUC MaTCpHaHBHOﬁ TOYKHU ITOJTHOCTBIO

1. yrioBoil CKOPOCThIO U IEPUOJIOM

3. YIJIOBOH CKOPOCTBIO M YaCTOTOM

2. 4aCTOTOW W NIEPHOJIOM

4. pamuycoM W 94aCTOTOMH
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\Bonpoc 20 IlepBoe Havyasio TepMOJIMHAMUKHA MOKHO CQOPMYITHPOBATH CIEAYIOIIUM 00Pa30M.

1. HeBo3MOKeH caMOIPOU3BOIBHBIN MEPEX0/T
TeIuIa OT Tea ¢ 6oyee HU3KOW TEMIIepaTypoi K
ey ¢ 0oJiee BBICOKOH TeMITepaTypoit

3. HeBo3MOkeH caMONPOU3BOJIBHBIN ITEPEX0/T
TeIuIa OT TeJa ¢ 6osiee BBICOKOW TeMIIepaTypon
K TeIy ¢ 0oJiee HU3KOM TeMIepaTypou

2. KonnuecTBo Teria, CooOmEHHOE CUCTEME,
MIIET HA PUPAILICHUE BHYTPEHHEH SHEPT UM
CUCTEMBI M COBEPIIICEHNE CUCTEMOU pabOThI HAJ
BHEIITHUMH TEJIaMH

4. HeBo3MoOxkeH KpyroBoi mporecc,
€/IMHCTBEHHBIM PE3yJIbTaTOM KOTOPOTO OBLIO
OBl COBEpIICHHE PAOOTHI 32 CUET OXITKICHUS
TEIIOBOTO pe3epByapa

\Bonpoc 21 I'naBHOE KBAaHTOBOE YHCJIO N OMPENIEIISET ... AJIEKTPOHA B aTOME.

KapHo ....

Bonpoc 22 Kos¢dduuneHT nojae3Horo AeHCTBUS TEILIOBOW MAaIIMHbI, pa0OTaIOIEeH M0 [UKITY

1. Bcerna 6omnbire, uem KII/] moboro apyroro
[IUKJIa C TEMH )K€ TeMIIepaTypaMH HarpeBaTesst
1 XOJIOAMIIbHUAKA

3. 3aBHCHUT OT CBOICTB pa60qero TCJIa 1
[PA3HOCTH TEMIICPATYP HArpeBaTeys U
XOJIOJHUJIbHUKA

2. 3aBHICHT TOJILKO OT CBOMCTB pabodero tena u
HE 3aBHUCHUT OT TEMIIEpATyp HarpeBarels u
XOJIOMIIbHUKA

4. He 3aBHCHUT OT CBOMCTB pabodvero teia u
TEMIIEpaTyp HarpeBaTeis U XOJIOAUIbHIKA

\Bonpoc 23 BuyTpeHHee TpeHHE MOKHO ONPEJEINTh, KaK ....

1. nporiecc U3MEHEHUsI CKOPOCTEN IBUKEHUS
MOJIEKYI

3. CBOMCTBO pPeaTbHOM KUIKOCTH OKA3hIBATh
COIIPOTUBIICHUE IIEPEMELIEHUIO €€ CII0EB APYT
OTHOCHUTEJIBHO APYyra

2. 00yCIIOBIIEHHOE TETIOBBIM JIBUKCHUEM
MOJIEKYJI IPOHUKHOBEHHE OJIHUX BEILECTB B
00BEM, 3aHATHIN APYTUMU BEIIECTBAMU

4. mporecc yCTaHOBJIEHUsI PABHOBECHOTO
COCTOSIHUSI CUCTEMBI

mupaKIiK OTIMYAOTCS APYT OT APYyTa Ha:

Bonpoc 24 PacctosiHust ot coceqHux 30H dpenerns 10 3a1aHHON TOUKH HAOII0ICHUS
(A - nMHA BOJIHBI).

1.0/4

3. 3M/4

2. 02

4. A

Bonpoc 25 ®opmyna Q = U?t/ R coOOTBETCTBYET ...

1. 3axkoH Kynona

3. 3akoH Bunemana — ®panna

2. 3ak0oH OMa B MHTETpalIbHOM Gopme

4. 3akon Jlxoynsa — Jlenna

Bonpoc 26 KapTrHa CUIOBBIX JJMHUI MarHUTHOIO MOJISL IPSIMOTO TOKAa (+) MMEET BUL:

1.

3.

©

N—

NS
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\Bonpoc 27 Mepoii UHEpIIMU Tea sIBJISETCS ...

Bonpoc 28 Cuna ToKa, IPOTEKAIOIIEro B KaTyIIKe, H3MeHseTcs no 3akony 1=0,1t2. Eciu npu
ATOM Ha KOHIIAX KaTYIIKH B MOMEHT BpeMeHHU 5C HaBogutcs JC caMOMHAYKIIUH BETHYNHON
£=2,0-102 B, To MHIYKTMBHOCTb KAaTyIIKH PABHA:

1. 0,01 T

3.0,02I'n

2.0,03Tn

4.0,04 T'n

IOJIOBHHEI 110 BCEeH JJINHC 6y,HeT PaBHO:

\Bonpoc 29 Kycok HEM30JIMPOBAHHOM MPOBOJIOKH UMEET CONpoTHBiIecHUuE R=2 OMm.
ConpoTHBIICHUE 3TOM ke MTPOBOJIOKH, E€CIIU €€ Pa3pe3aTh MOCPEANHE U CBUTH MOTYICHHBIC

1.0,5 Om

3. 0,25 Om

2.2 Om

4.4 Om

\Bonpoc 30 I1o npsiMOJIIMHEHOMY TIPOBOJHUKY TE€YET TOK |, Kak MOKa3aHO Ha PUCYHKE.
HamnpaprieHue BeKTOpa MarHUTHON MHIYKIIUHU B TOUKe A OyJIeT HampaBJeHo. ..

L JFu%
1. k Ham 3. BJIEBO
2. OT HaC 4. BpaBo
Bapuanr 3

\Bonpoc 1 I1110THOCTD BEIIECTBA = 3TO seee

1. macca equHUYHOTO0 00BEMA BEIIECTBA

3. TPOM3BE/ICHNE MACChI TeJIa Ha €r0 00BhEM

2. Mepa HHEPTHOCTH Tela

4. ero cnocoOHOCTh COXPaHATh (HOpMY B

YCIOBUAX BHEIIHUX BO3JACHUCTBHI

MOoJIy4ac€T UMITYJILC ....

BOI’lpOC 2 Teno maccoii 1 KT, ABUT'asCh I10J JIEHCTBUEM CHUJIBI TSXKECTH B TEUCHUU 2 CCKYHI

1.2 H-c

3.20H-c

2.1 H-c

4.5H:-c
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Bonpoc 3 MomeHT HHCPUOUHU OAHOPOJHOI'O AUCKa paJnycCa R 1 Maccel M OTHOCHUTENILHO €r0 OCH
BpalICHUA OIIPCACIIAACTCA CIICAYIOIUINM BBIPAKCHUCM:

1. 1/2MR?

3. MR

2. 2MR?

4. MR?

\Bonpoc 4 Y ciioBre Hepa3pbIBHOCTH JKHJIKOCTH OIMCHIBAETCS Cieayromen popmMyIioi:

1. S1vi= Sovo

3. p1gh= p2gh

2. P1vi= Povo

4. p1gVi=p2gV>

\Bonpoc 5 ®uznueckuil MasTHUK — 3TO . ...

1. MaTepuanbHas TOUKa, MOJBEUICHHAS Ha
HEBECOMOM HEPACTSHKMMON HUTH

3. TPY3, 3aKpETUIEHHBIN Ha TIPYKUHE

2. MaTepuaIbHOE TEJO, MOABEIICHHOE Ha
HEBECOMOM yIPYTrOd HUTH

4. usmdeckoe Teno, coBeparoniee Kojaeoanus
101 I[CﬁCTBPICM CHJIBI TAXECTHU

\Bonpoc 6 MoMeHT uMnysibca MaTepHaJIbHOM TOUKH OIpeIeNsieTcs Kakx . ...

1. BekTOpHOE MPOM3BE/ICHHUE €€ PaliyC-BEKTOPa U
MMIIYJIbCA

3. IPOM3BO/IHAS OT HMITYJIbCA [0 BPEMEHU

2. IPOM3BO/IHAS OT HMITYJIbCA [0 KOOPIHHATE

4. cymMMa MpoM3BEICHUI KOOPIMHAT MAaTEPUAIbHOM
[TOYKK Ha COOTBETCTBYIOIIME UM IIPOCKINN
MMITyJIbCa

Bonpoc 7 KonebaHust TOYKH OMUCHIBAIOTCS BhIpakeHreM: X=3Sin(nt+5). [Tepros konebanuit

aBeH ....
1.5y, 3.7y,
2.3, 4.2y,

OIIpEaCIAiCMasl BBIPAXKCHUCM.

BOI’IPOC 8 9HeKTpI/I‘leCKI/IM MOMCHTOM JUIIOJIA HA3bIBACTCS BEKTOPHAA BECIIMYNHA,

1.P=mbv

P
2.P=D - &k

\Bonpoc 9 BunumMoe n3nydeHrne aToma BOJI0pPOJia 3TO Cepus ...

Hyns 3a Bpems, pasHoe 2 - 10 3 cexk, Gymer:

\Bonpoc 10 Maruuthbiii notok @ = 40 MmB6 npoHu3siBaeT 3aMKHYTHIN KOHTYp. CpengHee
3HaueHne DJ{C MHAYKIMU, BOZHUKAIOIIEH B KOHTYpE, €CJIM MarHUTHBIM MOTOK U3MEHUIICS /10

1.2B

3.80-10 °B

2.8 B

4.20B




®OHJI OLHEHOYHBIX CPEACTB JJIA ATTECTAIMU IO JUCHUIUIMHE «®U3UKA» (ITPUJIOXKEHUE K

PABOYE TIPOTPAMME MOJYJS) OCHOBHOM

[IPO®ECCHUOHAJILHOM  OBPA3OBATEJILHON

TTPOTPAMMBI BBICHIEI'O OBPA30OBAHUS (BAKAJIABPUAT) Bepcus 1

41

d2q
dt’?

KoJicOaHMsI B KoJieOaTeIbHOM KOHTYpE:

Bonpoc 11 Pemienne nuddepeHnaibHOro ypaBHEHH, OMUCHIBAIOIIETO 3aTyXaoL1e

d
+28%  2g =0
de AMEET BUI:

l.g=qocos(mot+a)

3.q=qocos(mt+a)

2.q=qoe Ptcos(mot+a)

4.9=qgoe Plcos(mt+a)

\Bonpoc 12 3apspkeHHas 9acTUIIA BJIETaeT B OAHOPOAHOE MarHUTHOE TI0JIE TI0JT YTJIOM o = 71/3 K
ITMHUSIM MAarHUTHOW MHAYKIMHU. YacTuiia Oy1eT ABUTAThCS CISAYIONUM 00pa3oM:

1. eé HaIpaBJICHUC IBUKCHHUA HC USMCHUTCS

3. IO PSIMOW BJIOJIb JTMHHUIA WHIYKIIHH

2. 10 BUHTOBOU JTUHUU

4. 10 OKPY)KHOCTH

\Bonpoc 13 CuiioBOi XapaKTEpUCTUKOM 3IEKTPUUYECKOTO MOJISI SIBJISIETCS ...

Bonpoc 14 Kpacuas rpannna ¢Gorodddexra 3aBUCHT. ..

1. oT XMMHUYECKOHN NpUPOJIbl BENIECTBA

3. OT YaCTOTHI nagaromiero Ha KaroJ CBETa

2. OT HHTEHCUBHOCTH nmagaromecro Ha Katoq
CBCTa

4. OT MaKCHUMaIIbHOM CKOPOCTH
(hOTORIEKTPOHOB

Bonpoc 15 Jluaun ToNbKO ynbTpaduoseToBoi 06JacTy CIEKTpa HaXOATCS B CIIEKTPAIbHON

cepuu:
1. Jlaiimana 3. [Tamena
2. banbmepa 4. bpakera

Bonpoc 16 Vmnynbc Tesna — 310 ...

1. IMPOU3BCACHUC MACCHI TCJIa HA €0 CKOPOCThH

3. OTHOIIICHHUE CHUITBI, ICHCTBYIOIIEH Ha TEJIO K
ero macce

2. IpOW3Be/IeHNE MacChl Tella Ha KBaJpar ero
CKOpPOCTH, NEIEHHBIN Ha JIBA

4. KHHETHYECKAs OHEPTIUA ABUKCHUS TCJIa

YTBEpKICHHE.

Bonpoc 17 OTHOCUTENIHHO COXpPAaHCHUA MEXaHUYeCKOMH OHEPIUU CHIpaBCJIMBO CICAYIOMICC

1. Mexanudeckasi JHEPTUs 3aMKHYTON CHCTEMBI
OCTAETCS OCTOIHHON

3. Mexanuueckasi SHeprusi TeJa ocTarcs
IMOCTOSTHHOM MPH B3aUMOAECHCTBUSIX

2. MexaHuueckasi SHEpTrHsl 3aMKHYTOH
KOHCEpPBATUBHOU CUCTEMBI OCTAETCS
ITOCTOSTHHOM

4. MexaHnueckas OHEPTIUA TCJIa HC U3MCHSCTCA
o JeHCTBUEM KOHCCPBATHBHLBIX CUJI

\Bonpoc 18 Yncino creneneit CBOOOBI 2-X aTOMHOM MOJIEKYJTBI MJI€aTbHOTO Ta3a PaBHO ...
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\Bonpoc 19 JlaBiienue B HEMOABUKHON HEC)KUMAEMOM KUJIKOCTH ....

1. HE 3aBUCHUT OT PacCCTOSIHUS J0 €€
IIOBEPXHOCTH

3. 3aBUCHUT OT PACCTOSHUSA /10 €€ TIOBEPXHOCTH H
HE 3aBUCUT OT POJIA )KUJIKOCTH

2. HE 3aBHCHUT OT poaa XUJIKOCTH

4. onipepensercs o popmyie: P=Po+pgh

\Bonpoc 20 CtauinOHapHBIM HA3bIBAIOT TCUCHHUE . ...

1. mapamMeTpbl KOTOPOT'O HE 3aBUCST OT
KOOPJAMHATHI

3. KOTOPOEC HE UBMCHACTCS CO BPEMCHEM

2. U1 KOTOPOTO BBIMIOJIHSAIOTCS 3aKOHbI
[Tackanst u Apxumena

4. nnst kKoToporo uucio PeitHombaca He
npesbiiiaet 1000

\Bonpoc 21 KonebarenbHbIN NpoIlecC XapaKTepU3yeTes .. ..

1. BpemeHeM

3. yacToron

2. KOOpAMHATON

4. CKOPOCTBHIO

Bonpoc 22 ®opMyna eMKOCTH 11apa, HAXOASILErocsi B BAKYyMe UMEET BU:

1. e, S/d

3. 4neeo R

2.¢,5/d

4. 4rteo R

\Bonpoc 23 MaTtematnueckas 3anuch TeopeMsl ['aycca 111 MAarHUTHOTO 10JISI UMEET BUA:

o ={B,dS
1. 5

5 fgdgzuol

b= :fB dScos a
2. s

BdS =0
!

MpoBOJIA ...

Bonpoc 24 Ecnu aquametp npoBojia ¥ €ro JUIMHY YMEHBIIUTH B 2 pa3a, TO CONPOTUBJICHHE

1. yBenuuures B 2 pasa

3. yMeHbIIUTCS B 4 paza

2. Bo3pacTer B 4 paza

4. ymenbImuTcs B 2 pasa

PICKTPUIECKOM IIEMH HEOOXOIUMBI:

Bonpoc 25 [1ns Bo30y>XeHUs CBOOOTHBIX IEKTPOMArHUTHBIX KOJIeOaHUN B 3aMKHYTON

1. KOHACHCATOP U CONMPOTUBJICHUC

3. ucrounuk IJIC u KaTynka HHIyKTUBHOCTH

2. KOHACHCATOP M KaTylIKa WHAYKTHUBHOCTH

4. ucrounuk DJIC u KoHACHCATOP

Bonpoc 26 Bextop UWHAYKIMM MarHuTHOTO TIOJIi B LEHTpe KpyroBoro Toka |,
TEKYIIEro MPOTHUB YaCOBOM CTPENKH, Oy/IeT HalpaBJIeH:
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1. no panuanbHOU IPSIMOM OT LIEHTPA

3. 10 pagraIbHON NPSAMON K HEHTPY

2. 10 OCU K HAM

4. 110 OCH OT HAC

Bonpoc 27 AMIuityaa pe3yJabTUPYIOIIETro KoieOaHus, MOJy4YE€HHOTO MIPHU CII0KEHUU
KoseOaHuil OT ABYX KOT€PEHTHBIX HCTOYHUKOB, Oy/IeT MUHUMAJIbHA MTPH pa3HOCTH (a3 ...

1. Ap=0

3 Ap=2kx

T
Ap="
b 772

h Ap=7x

\Bonpoc 28 TloTeHIIMABHBINA XapaKTep 3JICKTPOCTATHYSCKOTO MOJIs onpeaesseT Gopmyra:

1. f@, Eede =g

3. fr Ecde =0

2. ﬁs En dS = zqi/go

4. ﬁs Dn dS=Zqi

\Bonpoc 29 Enunuiieii naMepeHusi KOSPIUTHUBHON CHIIBI 17151 GEpPOMArHETHKOB SIBISIETCSI:

1. Amnep -A

3 Amrmep Ha MeTp - A/M

2. HotoToH — H

4. HproToH Ha meTp - H/™M

Bonpoc 30 Ypasaenue DitHmTeiiHa 11 poTorpdexTa uMeeT BUL:

2
\%

hV:A_m MAaKc
1.

2
v

m
hV — A + cpeon
3. 2

> hv=A4+eU_,

y hv=4-eU,,
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