IIpunosxkenune k padoyei mporpaMme AMCUHUIIIMHbI
dusuka

Hanpasnenus noaroroBku — 13.03.02 DnekTposHepreTKa 1 3JE€KTPOTEXHUKA
[Tpo¢unb — DnexkTpoobopynoBaHUE U ABTOMATHKA CY/I0B
VYuebnsiit man 2019 roxa pa3paboTku

®OH/I OHEHOYHbIX CPEJICTB
1Ha3znavenue ¢ponaa oneHounsix cpeacts (POC) no aucuuninze

@®OC 1o y4eOHOM AUCIUIUIMHE — COBOKYITHOCTh KOHTPOJIBHBIX MaTEpUANIOB, MTpeIHA3HAUYCHHBIX
IS UBMEPEHUST YPOBHSI IOCTHIKEHUSI 00yJarOIUMCS YCTAaHOBIICHHBIX PE3yIbTaTOB O0YUEHUs, a TAKKE
YPOBHSI C(OPMHPOBAHHOCTH BCEX KOMIIETEHIMH (MM MX YacTel), 3aKpPeIICHHBIX 3a TUCLUIUTHHOM.
@®OC wucnonp3yercss MpU TMPOBEACHUM TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M IMPOMEXYTOUYHOM
aTTecTanuu 00yJaroXcs.

3anaun ®OC:

- yIIpaBJIeHUE MPOLIECCOM MPUOOPETEHUs 00YJaIONUMUICT HEOOXOAMMbIX 3HaHUM, YMEHU,
HaBBIKOB U (JOPMHPOBaHUEM KoMIETeHIUH, onpenenieHHbIX B PI'OC BO;

- OLIEHKAa JOCTIDKEHUI 00ydaromuxcs B MPOLECcce U3YYeHUs! AUCHUIUIMHBL C BBIICICHUEM
MOJIOKUTENBHBIX/OTPUIIATETbHBIX pe3yNnbTaToB u TUTAHUPOBAHHE MPEIYIPEX TAOIINX/
KOPPEKTUPYIOLUX MEPOTIPUSATHIA;

- oOecrieueHue COOTBETCTBUSI  PE3YJIbTATOB oOydyeHuss  3aja4am Oynymeit
npo(ecCHOHANBPHONW JESITEIBHOCTH Yepe3 COBEPUICHCTBOBAHME TPAIUIMOHHBIX M BHEIPEHUE B
00pa3oBaTeNbHBIN MPOLIECC YHUBEPCUTETA MHHOBAIIMOHHBIX METOIOB O0yUYEHHSI.

2 Crpykrypa ®OC n npumeHsieMble MeTOAbI OLEHKH MOJIy4eHHbIX 3HAHU I
2.1 O6umme ceegenusi 0 POC

@®OC mno3BOJSET OLIEHUTh OCBOCHHE BCEX YKa3aHHBIX B paboueil mporpamme IECKPHUITOPOB
koMriereHI My, ycraHoBieHHbIX OITOIT u Mexnynaponnoii konsenuueit [1I/IHB-78 ¢ nonpaskamu. B
Ka4yecTBE METOJIOB OIICHUBAHUS MPUMEHSIOTCS: HaOIIoieHNe 3a paboToM, HaOIroIeHNe 3a AIEHCTBUAMU
B CMO/ICJIMPOBAHHBIX YCIIOBUSX, IPUMEHEHHE aKTUBHBIX METOJIOB 00yUEHUs, IKCIIPECC-TECTUPOBAHHE,
IIPOrPaMMUPOBAHHBIE TECTHI.

Crpykrypabimu aneMenTamMu @OC no nucnumnmge apisiores: @OC ans npoBeaeHUs TEKYLIETO
KOHTpOJIS, COCTOSIIIIME U3 YCTHBIX, MMCbMEHHBIX 3aJaHUM, TECTOB, IIKaJbl OLEHUBAHUS (dKCIIpecc
OTIPOC HA JIEKIMAX IO TEKYIIeH TeMe, CaMOCTOSATENIbHOE PEIICHUE 3a/1a4 U 00BACHEHHE UX PELICHUs,
3alIUTa OTYETOB MO J1abopartopHbM padoTam), POC mis mpoBeneHUs] MPOMEKYTOUHOM aTTEeCTalluu
(3K3aMEH | 3a4eT C OLIEHKOM), COCTOSAIIMNA U3 BOIPOCOB, TPEOYIONIUX MUCbMEHHOTO OTBETA, U APYTUX
KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPHUAJIOB, OIMUCBHIBAIOIIMX IIOKA3aTEIM, KPUTEPUM M KAy
OLICHUBAHMSL.



IIpumeHsieMbie MeTOIbI OIIEHKH MOJY4YeHHBIX 3HAHMI 0 pa3jesiaM (TeMam) TUCHUNIHHBI

Tema

Texymast arrecranys (KOINYECTBO 3a/1aHUH, padboT)

3agaHus I
CaMOITOATOTOBKH
oOyJarommxcs

Dxkcnpecc-
OIpOC Ha
JIEKIUAX 110
[TeKyLel Teme

3amura
OTYETOB O
71200paTOPHBIM
paboram

CamMocCTosATeIbHOE

peleHue 3a1a4 u
00BsICHEHHE UX
peleHus

IIpomexxyrounas
aTTecTarys

Tema 1. OcHOBHBIC TOHATHS
Mmexannku. Knaematnka
KpuBonnneiiHoe 1BMXKEHUE.
Kunematnka IBrKeHHs 110
OKPYXHOCTHU

OK3aMCH

Tema 2. lunamuxa

9K3aMCH

Tema 3. 3aK0H cOXpaHEHUs
uMIysibca. PeakTuBHOE IBHXKEHHE.
3aKOH JIBUYKEHUSI LICHTpa Macc
Pabora, MOITHOCTE, PHEPTHSL.
3aKOH COXpaHEeHUsI MOTHOU
MEXaHUYECKOH SHEPTUH

OK3aMCH

Tema 4. luHaMuKa BpaIlaTeIbHOrO
JBIDKEHHSI TBEPIOrO TENa.
Cratuka. Y Ci10BHs paBHOBECHUS

OK3aMCH

Tema 5. Mexannueckue
KxoiieOanus. BoiHbl

OK3aMCH

Tema 6. MexaHnka >KUIKOCTEH U
rasoB

OK3aMCH

Tema 7. UneanpHsIi ra3. 3aKOHEI
HJeaJIbHOrO raza. YpaBHeHue Ban-
nep-Baanbca. IlepBblil 3akoH
TEPMOJUHAMUKH

OK3aMCH

Tema 8. TemnoeMKOCTb.
[onurpomHsie potecchl. Padora.
Ourponus. Bropoit u Tperuii
3aKOHBI TEPMOJIMHAMUKH.
TemmoBrie MamHBI. OCHOBBI
CTaTUCTHYECKON TEPMOJUHAMUKH
Y MOJICKYIIIPHOHN (pH3HUKH

OK3aMCH

Tema 9. OCHOBBI 2JIEKTPOCTATUKU.
OCHOBBI TEOPUH TTOJIS.
[TpoBOIHUKY 1 TUAJIEKTPUKH B
JIEKTPOCTATHYECKOM I10JIE

3a4eT ¢ OLICHKOH

Tema 10. ITocToSHHBIN
ANEKTPUICCKUNA TOK.
DIEKTPUIECKUHN TOK B PA3TUIHBIX
cpenax

3a4eT ¢ OLICHKOH

Tema 11. MarautHoe 1mose u €ro
cBolicTBa. MarHuTHOE I10JIE€ B
BEIICCTBE

3a4eT ¢ OLICHKOH

Tema 12. SIBnenue
3JIEKTPOMArHUTHOW MHIYKIUU

3a4eT C OLICHKOH

Tema 13. Cucrema ypaBHEHUI
Makcaesia. DIeKTpOMarHUTHBIE
KOJIe0aHuUs U BOJIHBI

3a4eT ¢ OLICHKOH

Tema 14. IlepemeHHBII TOK

3a4eT ¢ OLICHKOH

Tema 15. OnTuka. OcHOBHEIE
3aKOHBI T€OMETPUUECKON ONTHUKH.
doromerpust

3a4eT ¢ OLICHKOH

Tema 16. BoirHOBast ontuka

3a4eT ¢ OLICHKOH

Tema 17. DeMeHTEI KBAHTOBOH U
aToMHOU pm3uku. KopryckyssipHo-
BOJIHOBOH J1yaJiu3M. DJI€MEHTBI
(hU3UKN KOHTAKTHBIX SIBJICHUN

3a4eT ¢ OLICHKOH

Tema 18. DnemenTs! puznku
ATOMHOTO SI/Ipa

3a4eT ¢ OLICHKOH




2.2 OueHoOYHBIE MATePHAJIBI 1151 IPOBE/ICHUS TEKYIIeH aTTecTAlNU
BxoaHo# KOHTPOJIb (TECTUPOBAHUE)

BxonHOW KOHTPOJb MPOBOAMTCA C MLETbI0 ONpPEAETCHUS YPOBHS 3HAHMN OOy4aroImuxcs,
HEOOXOAUMBIX JUISl YCIICIIHOTO OCBOCHHUS MaTepHaia JUCIUTIIHHEI.

Bompoc ‘ OtBer
Y CTaHOBHUTH COOTBETCTBHE MEXIY (PU3NIECKUMH BEIMUMHAMU U UX ONpENeTICHUSIMU:
1 Yckopenue — A 3T0 QH3HUecKast BENMYNHA, XapaKTEePU3YIOIIas MyTh, IIPOIICHHBIN TEIOM
B €IMHUILY BPEMEHH; LB
2 CxopocTb — b 510 Qusnueckas BeIWUMHA, YMCICHHO PaBHAs IPOM3BEICHMIO MacChl 2-A
TeNa Ha €ro CKOPOCTb; 3T
3 DOneprus — B 510 (usnueckas BennunHa, XapaKTepH3ylolias W3MEHEHHE CKOPOCTH B 4B
€IUHUIlY BpEMEHH;
4 Mmnynec — I' o5ro ¢m3mueckas BennumHa, KOTOpas SBISETCS KOJINYECTBEHHOH MeEpoii
BceX ()OpM JIBMXKEHHS ¥ B3aUMOJICHCTBHS TET
YcTaHOBHUTE COOTBETCTBUE MEXKY 3aKOHOM WA (POPMYIIOH U (PH3HMIECKON BETMIMHOMN:
1 LVZ A CkopocTb IIpy paBHOYCKOPEHHOM JIBUKEHUM;
2 1-B
2 p_gmm B Bropoii 3akoH HeroToHa; 2-I
Y 3-A
3 V=V,tat B Kunernueckas sHeprus; 4-b
4 F=ma I' 3aKOH BCEMUPHOrO TSATOTEHUS
YcTaHOBHTE COOTBETCTBHE MEXKIY PU3NIECKUMH OOBEKTaMH U MX ONpeIeTICHUSIMH:
1 I'paBUTAaIMOHHOE TTOJIE — A 910 (opMa cCyIIECTBOBaHMS MaTepuH, KOTOpask BO3HUKAET BOKPYT
IIPOBOJHUKOB C TOKOM;
2 MarsuTHoe nosue — b 510 ¢opma cymecrBoBaHuS MaTepuH, KOTOpas INpPEACTaBiIseT COOOM 1-B
COBOKYIIHOCTb INEKTPUUECKOTrO u MarHUTHOTO HoJei, 2-A
3 DnekTpUyecKoe mojue — PacnpoCTpaHsIOIUXCSA B IPOCTPAHCTBE; 3-r
B 9T0 (Qopma CymIeCTBOBaHUS MaTepHu, KoTopas oOycliaBiIHMBaeT 4-b
4 DNeKTPOMAarHUTHOE MOJE — MIPUTSDKEHUE TETT;
I'  »s10 ¢dopma cymecTBoBaHMS MaTepuu, KOTOpas BO3HHKAET BOKPYT
JJIEKTPUYECKH 3apSKEHHBIX TEJ

VcTaHoBuTE COOTBETCTBHE MCKAY CAUHHULIAMHU U3MCPCHUA U (1)I/I3I/I‘IECKI/IMI/I BCJIMYMHAMU, KOTOPBIC U3MCPACTCA B OTHUX
BCIIMYMHAX:

1 Om'Mm; A VY jenbHas TEIIOTa CropaHusl TOIUINBA, 1-b
2 Jx/xr-K; b VYnenbHoe conpoTUBIEHUE; 2-I'
3 JIx/xr; B VYnenbHas sHeprus cBs3u s1pa; 3-A
4 MbB/a.em. I' VnenbHas TEII0eMKOCTh 4-B

VcTaHoBHTE COOTBETCTBUE YPaBHCHUECM, KOTOPOC OIMUCBHIBACT JJICKTPUICCKYIO CXCMY. U SHEKT‘pI/I‘leCKOﬁ CXEMOI:

1 v=u,+U,+U, A 1 2 3
/0

2 y=u+U,=U, 2
1 —
3 u-u, g T A
4 y=u,=U,=U, 1 2 3-b
4-r
B
r
YcTaHOBHTE COOTBETCTBUE MEXTY (POPMYIIOH 1 3aKOHOM WIH (PH3UYECKON BETMIMHOMN:
1 / A TlyTb 1py paBHOYCKOPEHHOM JBUKEHUU; 1-B
R=p— 2-r
S -
2 hy = E +A_ B Bropoii 3akoH HeroToHa; i:ﬁ

B COHpOTI/IBJ'IeHI/Ie JUIMHHOT'O IPOBOJHUKA,




3 at’ 5 5
S=Vit+ 2 I' Ypasuenune DiinmreliHa 11 porodddexra;
4 ma=F+F,..+..F,
YcraHOBHTE COOTBETCTBHE MEXAY Ha3BaHMEM IIpoliecca M rpadMKoM Ipoliecca, KOTOPHI COBEpIIaeTcsl Hajl HealbHbIM
ra3oM ¢ IOCTOSHHOW MacCOM:
1 MzobapHoe pacmmpeHue oA pT
2 I30x0pHOE HarpeBaHUe A B ! / 1-A
- -
0 Vi OE‘——“‘——PT 2-B
3 M3oxopHOE OXJaXKICHHE 3-b
p4 %
B i 4-r
4 Uzorepmuueckoe r °
aCIIMPEHUE S
p p 0 Vv 0 T
YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NIECKON BEITMUMHON MITH 3aKOHOM U (pOpMyIIOH, €€ ONHMCHIBAIOIINM:
1 MarHutHas UHAYKUUS A  ¢gBVsina
1-B
2 MarHuTHbIN IOTOK B IBlsina 2-T
M 3-b
3 Cuna Amnepa B = 4-A
A
4 Cuna Jlopenua I' BScosa
YcraHOBHTE COOTBETCTBHE MEXIY (QYHIAMEHTAIBHBIMU (PU3NYECKIMHU KOHCTAaHTAMH M X 3HAUCHUSIMHU:
1 Iocrosinnas Bonbumana A R=831/[xn/xe-K 1-B
2 TlocrostnHas Ilnanka -
B N,=602-10% nomw ' 2-r
3 YHuBepcaipHas Ta30Bast s 3-A
IIOCTOSIHHAS B k=138-10"" [orc/K 4-B
4 Yucno Asoraapo r h=6,63-10""xc-c
YcTaHOBHTE COOTBETCTBUE MEXIY (POPMYIIOH, KOTOpAsi COOTBETCTBYET (hM3MUECKOMY SIBJICHUIO, U 3THM SIBIICHUCM:
1 E q A DJeKTpOCTaTUYECKOE B3aUMOAEUCTBHE 3apSKEHHBIX TEIT;
5 b DnexrpomarHuTHbIe KojaeOaHus; 1-A
2 I"RAt 2-B
B Temnora, BblAEHAOIIAsACS @pPU HPOXOXKICHHM MO IMPOBOAHUKY 3-b
3 274 LC JJIEKTPUYECKOIO TOKA; 4-r
4 Ame? I' DHeprus, KoTopyto HEOOXOAMMO 3aTPaTHTh, YTOOBI Pa3OUTH SAPO aToMa
mce HA COCTaBJISIOIIUE €0 HYKIIOHBI
Kpurepuu onennBanus
OHCHI/IBaHI/Ie BXOJHOTO TCCTUPOBAHUA OCYIICCTBIACTCA 110 HOMHMHAJIbHOM IIIKajge — 3a

MPABUIILHBIN OTBET K KaXKJIOMY 3aJIaHHIO BBICTABIISICTCS OJMH 0alul, 32 HE MPaBUWIbHBINA — HOJb. OO1mas
OILIEHKa Ka)/IOTO0 TECTa OCYIIECTBISETCS B OTHOIIEHUH KOJMYECTBA MPABHIIBHBIX OTBETOB K 00ILIEMY
YHCITy BOIIPOCOB B TECTE (BBIPAXKAETCSI B IPOLIEHTAX).

VYpoBeHb 3HaHUI OO0y4arOmUXCs, HEOOXOAMMBIX [UIi YCHEIIHOTO OCBOCHMS MarepHaia
JTMCLUIUIAHBL, OTIpeniensercs no HaOpanHeM O6auiam. IIpu onienke 75 % u 6oJiee MpaBUIIbHBIX OTBETOB
YpOBEHb 3HAHUN O0OYYAIOIIMUXCS CUUTaeTcs docmamouHvim (ONeHKa — 3a4TeHo). [lpu orleHke,
MeHbIel 75 % MpaBUIBHBIX OTBETOB YPOBEHb 3HAHMN OOYYAIOLIUXCS CUHTACTCS HEOOCMAmMOYHbIM
(OlIeHKa — HE 3a4TEHO).

Bpemst mpoxokaenust tecta — 5 MUHYT (Ipu BbIOJIHEeHUM S5 3aganuil) u 10 munyr (mpu
BhIMoJIHEHUU 10 3amaHuin).

JKcnpecc onpoc HA JEeKIHUAX M0 TeKyLIel TemMe

Tema 1. OcHoBHble mnoHsaTHS MexaHnkH. Kunemarmka KpusoimHeiiHoe JIBHIKeHHe.
KunemaTnka 1BHKeHHUs 10 OKPYKHOCTH



Jlexiug 1. OcHOBHBIE TIOHATHS MeXaHUKH. KnHemarnka

KonTtpomnsHslii Bonpoc

1. Ha3oBuTe OCHOBHEIE CAWHUIIBI UBMCPCHUS B Cucreme I/IHTepHaHPIOHaHBHOﬁ U3MCPCHUS (1)I/I3I/IIIGCKI/IX BCJIMYHWH. Z[aﬁTe
OIIPpCACIICHUA UX 3TAJIOHOB

2. Kaxkwme nBa croco0a omucaHus MEXaHUYECKOIO JBMJKCHHUA B HeKapTOBOﬁ CHUCTCMC KOOpAWHAT CyHIECTByIOT? B gem
oHHu 3akmiouarorca? Kak cBs3aHEI MCKAY 000 COOTHOIICHUEM KOOp,HI/IHaTHHﬁ u BEKTOpHBIﬁ CIOCOOBI OMUCAHUS
MEXaHNYECKOT'0 IBYKCHMS ?

3. Kakoe JBM)KCHHC HaA3bIBACTCA paBHOMepHBIM? HpI/IBe,IlI/ITe OpUMEPbI PABHOMCPHOI'O ABUKCHUA. 3anumImTe CUCTEMBI
ypaBHeHI/Iﬁ, OIMUCBIBAIOMINX PABHOMCPHOC ABUKCHHUEC B BCKTOPHOM, KOOPDIMHATHOM U CKAaJIAPHOM BHUAX

4. Haiite onpeaeneHue cpeaHed 1 MTHOBEHHOM CKOpOCTH

5. Kaxoe nBmxeHue Ha3bpIBaeTCsl PaBHOYCKOpPEHHbIM? IIpuBenuTe mpruMepbl paBHOYCKOPEHHOI'O ABMDKEHHS. 3allUIINTE
CUCTEMBI YPaBHEHUH, OMHUCHIBAIOIIUX PABHOYCKOPEHHOE ABMKEHUE B BEKTOPHOM U KOOPJMHATHOM BUAAX

6. [laiite onpeneneHue CpeAHEr0 U MTHOBEHHOI'O YCKOPEHHUS

Jlexkiust 2. CoOonmHoe mnaznenue. Kpuommneiinoe nsmxenue. CrucremMa KHHEMaTHYECKUX
YpaBHEHUH, OMMUCHIBAIOUINX JIBWKECHUE Tela, OPOIICHHOTO MO YIJIOM K TOPU30HTY

KontpomnsHslii Bonpoc

1. 3amummre CUCTECMY KMHCMAaTHYCCKUX ypaBHeHHﬁ, OIMChIBAIOIIUX CBO60,I[H0€ nmaacHue

2. 3anummre CHUCTEMY KHHEMAaTHYECKUX YypPaBHEHHH, OIMCHIBAIOIIMX [BIDKCHHE Teja, OpOIIEHHOro IOJ YIJIOM K
TOPU30HTY

Jlexuusa 3. KuHemaTuka IBMXKEHMSI 1O OKPY)KHOCTU. BpamarenbHoe IBUXKEHHE. YTIIOBBIE
BEJIMYMHBI. B3auMOCBSI3b MeXAy JTUHEHMHBIMU U YIIOBBIMU BenuuuHamu. CrucTeMa KMHEMAaTHYECKHX
YPaBHEHUH, ONMCBIBAIOIIUX PABHOIIEPEMEHHOE ABUKEHUE 10 OKPYKHOCTH

KontpomnsHslii Bonpoc

1. Kakuwe ¢usudeckue BENWYWHBI HA3BIBAIOTCS: IIEPHOIOM BpallleHWs? 4acToTod BpameHusa? Kakas Mexmy HAMU
CYILECTBYET B3auMOCBsI3b? Kak OHU CBSI3aHBI C YIIIOBOM CKOPOCTHIO?

2. 3amummure CUCTECMY KMHCMATHYCCKUX ypaBHEHHﬁ, OIMMCBIBAIOMINX BPAIATCIIBHOC IBUIKCHUC

Tema 2. lunamuka
Jlexng 4. OCHOBHBIE TTIOHITHS TUHAMUKA. 3aKOHBI HproTOHA

KontpomnsHsblii Bonpoc

1. Yto mzydaer auHamuka? OxapakTepu3yuTe OCHOBHbBIE MTOHSTHS TUHAMUKU

2. Coopmynupyiite Tpu 3akoHa HproTOHA. YKaKUTE YCIIOBUS, IIPH KOTOPHIX OHHU BBHITIOTHSIOTCS?

Jlexuus 5. Bunel cuit B npupose. Cuna BceMupHoro tsrotenust. Cuna tspkectu. Bec tena. Cuna
yrpyroctH. 3akoH ['yka npu nedopmanusx pactsokeHHs (CKaTus), CaBUra, kpyueHus. CHIIbl peakiyu.
Cunsl Tpenust. [Ipunuun otHocuTenbHOCTH ["anuies. 3aKoH CI0KEHUS CKOPOCTEN

KontpomnsHslii Bonpoc

1. Chopmymupyiite 3akOH BceMHpHOro TsaroteHus? Kak ompenmensercs ycKOpeHHE CBOOOTHOTO TAICHUS Ha
ITOBEPXHOCTH JIFO00H TUTaHETHI?

Kak cBsi3anbr Mexy co0oit 3akonb! ['yKa 1151 pa3iindHbIX BUIOB AehOopMariuii?

Z[aﬁTe OIPCACICHUC CUJIbI TAXKECTU U BECa TCJIa

B yem 3akmiouaercs oTIIMYKE CHIT peaKknuun OT APYIrux BUAOB CHUJI B an/Ipone?

ITpyn KaKkux ycIOBHSX BO3HMKAET CHJIAa TpeHUs KaueHus? [IpuBeaure npumepsl

IIpu KaKMX yCIOBHSAX BO3HUKAET CHia TpeHus nokos? Ilpuseaure npumepst

HpI/I KaKuX YCJIOBUAX BO3HUKACT CWJIa TPCHUSL CKOJbKCHMS ? HpI/IBe,I[I/ITe IPUMCEPLbL

HpI/I KaKUX YCJIOBUAX BO3HUKACT CWJIA BA3KOI'O TpeHI/ISI? HpI/IBe,I[I/ITe npumMep

A el Il Al Il Bl Bl B

B uem 3axitouaercst npuHIMNn oTHocUuTenbHOCTH I anunes?

Tema 3. 3akoH coxpaHeHUsI UMILYJIbca. PeakTHBHOe IBHKeHHe. 3AKOH IBHUKEHHUS IEHTPa
Mmacc. Pabora, MOIIHOCTD, 3Heprus. 3aKOH COXpaHEeHHs MOJHON MeXaHN4YeCKOH JHepPrun



Jlexuus 6. Mexanuueckue cucrembl. Mmmynsc. 3akoH coxpaHeHHsI umityiabca. OQHOPOIHOCTD
npoctpaHcTBa. LleHTp Macc. 3akOH JBMXKEHMSI LIEHTpA Macc. Y paBHEHUE JBUKEHMS TEJla IIEPEMEHHON
Maccol. @opmyita [{lnoakoBckoro

KontpomnbHslii Bonpoc

1. Kakune cucTteMbl Ha3hIBAIOTCI MEXaHHUYECCKUMU? HpI/IBe,I[I/ITe MPUMEPbI MCXaHUYCCKUX CHUCTCM. HpI/I KaKuX YCJIOBHAX
BBITIOJIHACTCA 3daMKHYTOCTh MEXaHWYECKOH CHCTEMEI?

Kakas (1)1/131/1qecxa;1 BCJIMYMHA HAa3bIBACTCA I/IMHyJ'H)COM? HazoBute CAMHUIBI U3MCPCHUA UMITYJIbCA

3. CdopmynupyiiTe 3aKOH COXpaHEHHs UMITyJbca. Kakoe CBOWCTBO HpOCTpaHCTBA HPUBOAWT K 3aKOHY COXPaHEHUS
nMmnynbca’?

4. Kaxoli (pu3N4ecKuii CMBICT HECET 3aKOH JIBIKCHUS IICHTpa Macc?

Jlektmst 7. Mexanuueckass pabora. MomHocte.  Oueprus. KuHernueckas —sHeprus.
[loTeHnManpHble M HENOTEHLMAIbHbIE CUibl. [loTeHIManbHas SHEPrus Tejla B OJHOPOAHOM IOJIE
TsKeCTU. LleHTpanbHbIe CUIIBL

KontpomnsHslii Bonpoc

1. Kakas ¢usuyeckas BelIMYMHA HA3bIBACTCSl MEXaHWYECKOH paboroi? B kKaknmx equHUIax u3Mepsercs MeXaHWdecKas
pabora?

2. Kaxkas (1)I/I3I/I‘ICCKaH BCJIMYMHA Ha3bIBACTCA MOHIHOCTBIO? B kakux CAUHULIAX HU3MCPACTCA MOHIHOCTB? Ha 4ro
pacxoayeTcs MOIIHOCTh B MEXaHUYCCKUX yc’I‘pOﬁCTBaX?

3. Kaxas msuueckas BeJIHMYNHA HA3bIBACTCS dHEprueii? B kakux eauHUIaX m3mMepsercs?

4. Kaxas (usnyeckas BeTUYMHA HA3BIBACTCSA KUHETHUYCCKOW sHeprueil? Uemy paBHa paboTa MO M3MEHEHHIO CKOPOCTH
Tena?

Jlexuusa 8. IloreHuumanbHas >3Heprusi I'PaBUTALMOHHOIO B3auMojeicTBUs. lloTeHumanbHas
SHEprus ynpyrou negopmarui. 3aKoH COXpaHEHUS TOJTHOW MEXaHUYECKOW SHEePTUH

KontpomnsHslii Bonpoc

1. Kakas ¢usnyeckas BemTWUMHA HA3BIBACTCS MOTCHIMANBHOW JHepruei? Kakuwe BHIBI TOTEHIMAIBHONH SHEPTHH
u3BecTHHI B MexaHnke? Kak onpenensercs pabora npu W3MEHESHUH MTOTEHIIMATHHOW YHEPTHU Tema?

2. Kaxas ¢u3uueckast BeTUYNHA HA3BIBACTCS ITOTHOW MEXaHMYECKOU YHEPTUei?

3. C(bOpMyJIprﬁTe 3aKOH COXPAHCHUA MIOJTHOM MEXaHUMICCKOMI OHCPI'Uu. HazoBure YCJIOBHS BBITIOJIHECHU S 3TOTIO 3aKOHA

Tema 4. JuHaMuka BpamaTeJbHOr0 JABW/KeHHMs TBepaoro Ttejga. Crartuka. YciaoBus
paBHOBecHus

Jlexuus 9. MomenT cunel. MoMeHT numnysibca. OCHOBHOE YpaBHEHHE JUHAMHUKHU BpallaTeIbHOTO
JABMOKCHUA. 3aKkoH COXpaHCHHS MOMCHTA MMITYJIbCA

KonTtponsHsblii Bonpoc

1. Kaxkas (1)1/131/1qecxa;1 BEJIMYMHA Ha3bIBaeTCI MOMeEHTOM cuibl? Kakas (1)I/I3I/I‘I€CKa$I BCJIMYMHA HA3bIBACTCI MOMCHTOM
PIMHyJ'IBC&? HazoBute ux CAWHUIIbI U3MCPCHUA (1)I/IBI/I‘I€CKI/IX BCJIINYHUH

2. 3anuiuuTe OCHOBHOE YypaBHEHUE AMHAMUKHM BpaILATENIbHOTO JBIKEHHUS. IlpM KakuxX yCIOBHUSIX 3TO YpaBHEHHE
BEITIOJTHSETCS ?

3. C(bOpMyHprﬁTe 3aKOH COXPAHCHUSA MOMCHTA NUMITYJIbCA. HpI/I KaKMX YCJIOBUAX OTOT 3dKOH BBITIOJTHICTCS ?

Jlexmst 10. AOcomoTHO TBepmoe Teno. KuHemaTtwka IBM)KEHHS TBEpAOro Ttena. MoMEHT
UMITyJIbCa BPALLAIOLIETOCsS TBEPAOrO Teja C 3aKpEIJIEHHOW OChbio BpaiieHus. OCHOBHOE ypaBHEHHE
JVUHAMMKHU BpalllaTEIbHOTO ABMKEHUS TBEPJIOTO Tela C 3aKPEINIEHHOM OChIO BpallleHUs

KonTtponsHsblii Bonpoc

1. Ha3zoBuTe KuHEMaTU4YECKUE YCJIOBUSL, B KOTOPBIX ﬂeﬁCTBYET (I)I/IBI/I‘IGCKaSI MOACIIb «abCOII0THO TBCPAOC TCIIO»

2. Z[aﬁTe OIPCACICHUC MOMCHTA UMITYJIbCa BPAIAOIICTOCS TBEPpAOIo TCjia C BaKpGHJIGHHOﬁ OCBIO BpalllCHUA

3. 3anummure OCHOBHOE YPaBHCHUC IWMHAMHWKH BpPAIATCIbHOIO IABWKCHHA TBEPAOIro TEjIa C 3aerHHeHHOﬁ OCBIO
BpalcHuA




Jlexuus 11. MoMeHT uHepuuu TBEpAOro tena. [Ipumepsl BBIYMCIEHNS MOMEHTOB MHEPLUHU TEI
npaBUIbHON Teomerpuueckoir (opmbl. Teopema I'toitrenca-lllteitnepa. Ilpumepsl ncnoab30BaHUS
teopemsl ['roiirenca-Illrelinepa

KonTtpomnsHslii Bonpoc

1. Z[aﬁTe OIpeaACICHUEC MOMCHTA MHEPLINKU TBCPAOTO TCIia

2. Coopmymupyiite Teopemy [roiirenca-1lIteitnepa

3. Kax u xorga npumMmensiercs Teopemy Iroiirenca-IIreitnepa?

Jlexmmst 12. Kunetnueckast 3HEprus BpallaTeNbHOTO JABMXKEeHHA. PaboTa mpu BpaiiaTeibHOM
JOBYOKEHUM. AHAjorusi MEXIy IOCTYNaTeIbHbIM M BpallaTelbHbIM JBH)KEHUEM. ['Mpockonm M €ero
CBOMCTBA

KonTtpomnbHsblii Bonpoc

1. Yemy paBHa KHHETHYECKas »HEprus BpamareapbHoro ABwkeHus? [lnockoro aBwxkenusa? BpamartenbHo-
MOCTYNATENbHOI O ABMXKEHUSA?

Kak ompenernsiercst pabora npu BpanaTeIbHOM JIBHKCHUN?

3. Kaxkoe Mexanmdeckoe YCTpOﬁCTBO Ha3bIBACTCA KapJaHOBbIM HOI[BECOM?

Kakoe yctpoiictBo Ha3bIBaroT rupockonoMm? I'me m kak ucrmonbs3yror rupockorn? I'me Ber Oynere Berpewatsest ¢
THPOCKOIIOM B CBOCH Oymymiei mpodeccun?

Jlexuus 13. Cratuka. LleHTp TspkecTu Tena. Y cinoBus paBHOBecHs. Teopus peluara Apxumena

KonTtpomnbHsblii Bonpoc

1. Kaxkas Touka TBEPAOIro TCJIa HA3bIBACTCA LICHTPOM Tsoxectn? Kak OIPCACIACTCA LUCHTP TAKESCTU TBEPAOIO tena? Kak
CBSI3aHbI MCIKY coboit HCHTP TAKECTU U LICHTP MACC TBECPAOTO Tena?

2. Kakoe cocrosiHue TBepIOro Tea Ha3biBaeTcsi papHoBecreM? ChopMynupyiTe qBa yCIOBHs PaBHOBECHS

Tema 5. Mexanuyeckue koJied0anusi. BojHbl
Jlektmst 14. VYpaBHeHus wanbix Koyiebanuil. CBoOOJIHBIE TapMOHHMYECKHE KOJeOaHMs.
IIpyxunsbIi ocLuuIATOp. OU3nyecKuii MassTHUK. MaTreMaTU4eCKUN MasTHUK.

KontpomnsHslii Bonpoc

1. Kaxkue koiaeOaHus HA3LIBAIOTCS CBO6OZ[HI>IMI/I FapMOHI/I‘IeCKI/IMI/I?

2. Uro B (1)143141(6 Ha3bIBACTCA T'apMOHUYCCKHUM OCHI/IJ'IJ'IHTOPOM? Kak OIPCACIAOTCA MICPUOAbl U COOCTBEHHBIE YACTOTHI
KoJeOaHui IPYKUHHOT'O, (1)I/I3I/I‘I€CKOFO M MaTeMaTHYECKOIO MasTHHUKOB?

Jlexmmst 15. 3aryxatomue xonebanus. BeiHyxkaeHHble konebanus. Pesonanc. ABTokosieb6aHusl.
ITpuMepb! UCTIONIB30BAHMS MEXaHUUECKUX KOJIeOaHHi

KontpomnsHslii Bonpoc

1. Kaxue xonebaHus Ha3bIBAIOTCS 3aTyXarommmu? Kak 3aBHCUT aMIDIMTYa 3aTyXaroIuX Konebanuid oT koddduimenra
3aTyXaHus?

2. Kakue xonebaHus Ha3bIBAIOTCA BBIHy)K,HeHHBIMI/I? KOFI[a U TIpU KaKHUX YCJIOBHAX MbI BCTpCHACMCA C SABJICHUCM
BBIHYKJICHHBIX konebanuii? Kakoe siBieHHE HA3LIBACTCS p€3OHaHCOM?

Jlexkmst 16. Bonnbpl. XapakTepUCTUKM BOJHBL. YpaBHeHHE Oerymieid BoJHBL. BomHOBOE
ypaBHenue. [Ipuniun cyneprio3uruu BosiH. MHTepdepenus BoaH. CTosiune BOJTHBI

KonTtpomnsHslii Bonpoc

1. Yro Ha3piBaecTCa BONHOBBIM TporeccoM? YeM BomHa oriauuaercs oT koneOamus? Kakyio ¢usudeckyro mpupoxy
KMMEIOT BOJIHBI? UeM OTJIMYaloTCsl NPOAOJIbHBIE U MONEPEYHbIE BOIHbI?

2. Kakue BONHBI Ha3bBalOTCs rapMonuueckumu? Kakwe (uszmdeckue XapaKTEpUCTUKH OMHUCHIBAIOT BONHBI? B dem
3aKJIIovyaercs SBJeHHE cyrneprno3uuud BojaH? YUTo Ha3biBaloT BOJIHOBBEIM makeTroM? Kak ompexaensiercss rpynmnoast
CKOPOCTb BOJIH?

3. Kaxwe BOJIHBI Ha3bIBAIOTCS KOFepEHTHBIMI/I? Kak mo3xHO 00ecreunThb KOIr¢pCHTHOCTDb BOJIH?

Kakoe sBieHme Ha3bIBaeTcs I/IHTep(bepCHL[I/IGI\/’I BOJIH? F,I[G MbI BCTpCHACMCA C SBJICHUCM I/IHTep(bepeHHI/II/I
MEXaHNMYECKUX BOJIH?

Jlextus 17. 3BykoBbie BosHBL. Dddext Jomiepa



KontpomnsHslii Bonpoc

1. Yto m3yuaer akycruka? Kakoe siBjieHHe Ha3bIBaeTCs 3BYKOM? yIbTpa3ByKoM? nH(ppa3ByKoM?

2. B uem 3aximouaercs apexr Homnepa? Kakumu ypaBHeHUsiMH nioaTBepskaaercs apdekr Jomepa?

Tema 6. MexaHHKa JKMIKOCTell U Ira30B
Jlexuus 18. OCHOBBI THIPOCTATUKU

KontpomnsHslii Bonpoc

1. UYro m3yuaer rugpocTaTuka’?

2. Yro onuceIBaeT ypaBHEHHE HEpa3pbIBHOCTH. [ 16 MBI y cebs joma yoexnaeMcst B IPaBHIIBHOCTH 3TOT'O YypaBHEHUS?

3. Kakas ¢u3nueckas BelIMUMHA Ha3bIBaeTCs JaBiieHneM? B Kakux enuHMIIAX U3MepsieTcs 1aBieHue?

4. Kakoe naBieHwe Ha3bIBaloT rujapoctatuueckuM? [Ipn Kakux oOOCTOSTENBCTBaX HEOOXOAMMO 3HATH 3HAYCHHE
THJPOCTATHYECKOTO YCIOBHSA?

5. Chopmynupyiite 3ak0oH Apxumena

6. B uem 3akirouaercs NpUHLUMI ACUCTBUS THAPABINYECKOro npecca?

Jlexuus 19. OCHOBBI THAPOMHAMUKHI

KonTtpomnsHsblii Bonpoc

Yro u3yuyaer rugpoMexaHuka’?

IIpu kaxkux ycnoBHAX BbINONHAETCS ypaBHeHHe beprynnu? Kakue cnenctsus us 3akona beprymin Bel 3Haete?

Yem XapaKTCpU3yrOTCA pCaibHbIC )KI/II[KOCTI/I? Z[aﬁTe OIpEACICHUC BA3KOCTH. quy paBHa CWJia BHYTPCHHCTO TpeHI/ISI?

bl el Bl B

Jaiite onpeneneHue pexuMoB TeUeHUs KUIKocTed. UTo xapakrepusyeT uucio PeifHonpaca? Ilpu koHCTpyHpoBaHUH
KaKHX yCTPOHCTB, IPHOOPOB U T.I. HEOOXOANMO YUUTHIBATh Yucio PeliHonpaca?

5. Kaxas cwa HaspBaercs cwiioii oboBoro comporuBieHus? Kakas cmima Ha3wsiBaeTcs moabeMHOM cunoi? Kak ona
HarpanieHa? [Ipu kakux ycJIOBUsIX BO3ZHHUKAET noabeMHas cuia? Kak 3To siBjeHUe UCTIONb3YeTCs B TEXHUKE?

Tema 7. HpeanbHbli ra3. 3akoHbl HIAeaJbHOIO rasa. YpaBHenue Ban-nep-Baanabca.
IlepBbIii 3aKOH TEPMOIMHAMUKHU

Jlexkmmst 20. Ilpenmer M OCHOBHbBIE MOHSATHS TEPMOJMHAMUKM M MOJEKYISAPHOW (DU3UKH.
NneansHplii ra3. TepMoaMHAMMYECKUE IApaMeTphbl ra3a. YpPaBHEHHME COCTOSIHUS HICAIBHOIO rasa.
W3onponeccel. ['azoBble 3akonbl. 3akoH JlanbToHa

KonTtpomnsHsblii Bonpoc

1. Yro n3y4acT TCpMOAWHAMHKA W MOJICKYJISApHAA (1)I/I3I/IKa? Kak METO (1)I/I3I/I‘IGCKOFO MOACIUPOBAHUSA TIPOSABIACTCSA B
TCPMOANHAMUKE 1 MOJIeKyJIHpHOﬁ (1)I/I3I/IKG? Kakne (1)I/I3I/I‘16CKI/I€ MOJACIN NCHIOJIB3YIOTCS B TepMO,HI/IHaMI/IKe?

2. Kaxkas TECPMOANHAMHNYCCKAsd CHUCTCMA HA3bIBACTCA BaMKHyTOfI? KaKyIO (I)I/IBI/I‘IGCK}’IO MOZCIb B TCPMOJWHAMUKE
Ha3BIBAIOT TEIIOM?

3. Kakoe cocrosinue TepMO,HI/IHaMI/I‘IeCKOﬁ CHUCTEMBI HAa3bIBACTCA paBHOBGCHBIM?

4. Kaxkas (1)I/I3I/I‘IGCKaH MOACIIb Ta3a Ha3bIBACTCA «HACAJTIBbHBIM razom»? HpI/I KaKuX YCJIOBHUSAX I/IIleaJ'IBHHﬁ ras
IIOAYUHACTCA 3aKOHaM NACAJIBHOI'O raza?

5. Kakxnmu TEPMOANHAMHUYCCKUMHU TIApaMCTpaMU OIIMCbIBACTCS raz? Kakoe YPaBHCHUC CBA3BIBACT MCKIAY coboit
OCHOBHBIC TCPMOANHAMHUYICCKUC IMAPAMCTPLI I'a3a

6. HpOaHaJ’IPBprﬁTe KaJIOpUYCCKOC U TCEPMHUYCCKOC YPABHCHUSA COCTOSIHUA HACAJIBHOIO rasa. Kak qyepe3 Apyruc
TCPMOANHAMHUYICCKUC IMMAPAMETPhlI MOKHO 3alIMCATh ypaBHeHI/Ie MeHI[eJ'IeeBa?

Kak rpaduueckn nzodpakarorcst H30mporecch?

8. C(bOpMyHprﬁTe T'a30BbIC 3aKOHEI. HpI/IBeHI/ITG MIPUMCEPLI UX UCITIOJIB30BAHHA B TCXHUKC

9. Kakoe naBnenme HasbBaercs mnapuuansHeiM? Chopmynupyiite 3akoH [lanbronHa. llpuBenaure npuMeEpsl €ro
HCIOJIB30BAHUSI B TEXHUKE

Jlexiuss 21. PeanbHble Ta3pl. Y4eT COOCTBEHHOTO O0ObeMa MOJEKYJd. YUeT B3aUMOJICHCTBUS
MOJIEKYJl. YpaBHeHue BaH-nep-Baanbca um usoTepMbl peanbHOro rasa. Ilpumeps! ucCnoJib30BaHuUs
ypaBHeHUs Ban-nep-Baansca

KontpomnsHslii Bonpoc

1. YeMm orauyaroTcs PCaJIbHbIC T'a3bl OT HICaIbHBIX ?

2. 3anuiuuTe YypaBHEHUE COCTOsiHMA ra3a Ban-gep-Baanbca. UemM oOHO oTiuuyaercs OT ypaBHEHUsI MeHeneeBa-
Krnaneiipona?




3. IlpuBenute mpuMepbl HCIONB30BaHUs ypaBHeHUs Ban-nep-Baansca

Jlexumst 22. Buyrpennss sHeprus. PaGora B Tepmoamnamuke. Temnonepenaua. KommuuectBo
TEIUI0OThl. DHTPONHUS

KontpomnsHslii Bonpoc

JaiiTe onpeneneHue BHyTpEHHEN SHEPTUU.

Kak MoxeT ObITh N3MEHEHa BHYTPEHHSIS SHEPT UL ?

Uro xapaKTepu3yeT YHCIIO CTEeTeHEeH CBOOOBI?

Kak omnpenensiercst pabora B TepMoAUHAMHUKE?

Rl el e

Kakoii ¢usnuecknii nporecc Ha3bpiBaeTcsi Teruionepenadeii? Kaxue crmocoOsr temonepenaun Ber 3naere? Kaxyro
(U3MYECKYI0 BEINYNHY HA3bIBAIOT KOJIMYECTBOM TEIUIOTHI? B Kakux equHUIax n3MepsieTcss KOJIMYeCTBO TEeIUIOThI?

Jlexuus 23. IlepBblii 3aKOH TepMOIMHAMUKU. [lepBblil 3aKOH TEPMOJUHAMMKY Ul PA3IUYHBIX
IIPOLIECCOB

KontpomnsHslii Bonpoc

1. CdopmynupyiiTe nepBbIii 3aK0H TepMoaAnHaMUKH. Kakol (yHIaMeHTaIbHBINA CMBICI HECET 3TOT 3aKOH?

2. Kak nepBblii 3aKOH TEPMOIUHAMUKH (HPOPMYIHPYETCS s Pa3INIHBIX H30IPOLIECCOB?

3. Kaxoii m3omnporiecc Ha3piBaeTcs aguadaTHeM? [11e, B KaKUX MEeXaHU3MaX Halllel IpUMEHEHUE aaquadaTHEIN mporecc?

Tema 8. Tennoemkoctb. IlosmTponnbie nponeccsl. Padora. Iurponusi. Bropoit n Tperuii
3aKOHBI TEPMOJAMHAMMKH. TennoBbie MAIIHHBI

Jlextmst  24. OnmnpezneneHue TeIUIOEMKOCTH. V3oxopHas U m300apHas TEIIOEMKOCTH.
[TomuTpomnHeie mporiecchl. PaboTa mpu pa3inyHbIX H30IIpoIieccax

KontpomnsHslii Bonpoc

1. KaKyIO (1)I/I3I/I‘ICCKYIO BCJIMYMHY HAa3bIBAIOT TemoeMKocThi0? Kakue BHABI TEIIOEMKOCTH MNPUMCHAIOTCA U1
MMPAKTUICCKUX pacquOB? Kakue crocoOsl noaBoaa TCEIia K ra3006pa3HOMy TCILy CyHIeCTByIOT? Yem oHH
ornmuaroTca? Kak onm HaswBarorcs? Kak oTiuuarorcst YACJBHBIC TCIUIOCMKOCTU TCJI IPHU U30XOPHOM U I/I306apHOM
npoueccax? Kak ornmgarorcs MOJISIPHBIC TCIUNIOCMKOCTH TCJT IIPU U30XOPHOM U I/I306apHOM npoueccax?

2. Yro ycraHaBnmBaer cooTHoumeHne Maiiepa? B uem 3akmouaercss (U3MYECKHIl CMBICH YHHBEPCAJILHOM Tra3oBOH
MIOCTOSIHHOM?

3. Kakue npouecchl Ha3bIBalOTCS HOMUTPOITHBIMU? [IpUBEeaNTE MPUMEpPHI MOTUTPONHBIX HPOLECCOB B OKPYXKAIOIIEM HAC
MUpe

Jlexnmst 25. Dutponua. OOpaTtumelie U HeoOpaTUMBbIe IPOIlecChl. BTOpoii 3aK0OH TepMOANHAMUKH.
Tperuit 3akon TepmoauHaMuku. Temnossle MammHbl U ux KIIJ. Teopema Kapno. KIIJ[ maeansHOM
TEIJIOBOM MAIlIMHbI

KontpomnsHslii Bonpoc

1. Kakyio ¢usnueckyro BelIWYMHY Has3bIBAIOT SHTpornuer? B kakux emuHmMnax wusmepsiercs sHTpormsi? Kakyio
(U3MUYECKYI0 BEINYNHY Ha3bIBAIOT TEPMOJMHAMHYECKON dHTporuel? YeMy paBHO N3MEHEHUE SHTPOINH?

2. Kakwne mpoueccsl HasbIBaroTcsi HeoOpaTuMbiMu? [lpuBenure mprMmepsl HeOOpaTUMBIX IponeccoB. Kakue mporeccs
Ha3bIBaIOTCS 0OpatuMbIMu? [IpuBeanTe TpUMEPbI 0OPATHUMBIX ITPOLIECCOB

3. Cdopmymupyiite BTOpOI 3aKOH TePMOJUHAMUKHU. B uem 3akimouaercs ero QyHIaMeHTAIBHBIA CMBICIT?

Chopmymupyiite TpeTHii 3aKOH TEPMOTUHAMUKH. B ueM 3akirodaeTcs ero QyHIaMeHTaTbHBIA CMBICIT?

5. Uro mpencraBnser cobOoif TeruioBas MammHa? [lepedncnuTe OCHOBHBIC AIIEMEHTHI JFOOOH TEIUIOBOW MAIIHHEI
MEepUOANYECKOro AeicTBUA U Ha30BUTE UX HazHaueHue. Kak onpenensiercs KIIJ TeroBoit mammHel?

6. U3 xakux npoueccos coctout muki Kapuo? Kax onpenenserca KIIJI nukna Kapro? [Touemy nuarpaMmsl IpOTE€KaHUs
mukia KapHo yno6Ho npeacrasnsats B koopauHartax (T, S)?

Jlexmst 26. OcHoBBI MonekymsipHoi (usuku. OcHoBHOe ypaBHeHne MKT. Uucno creneneit
cB00O 16l MOJIeKyI. Teopema 0 paBHOpacIpeieIeHud SHEPTUH 1o CTeneHsM cBo6oabl. TernoeMkocTi
UJCATBHBIX Ta30B U KPUCTAJIOB C TOUKH 3PEHUS TEOPEMBI O PaBHOPACIIPEIETICHUN



KonTtpomnbHslii Bonpoc

3anummure ocHOBHOe ypaBHeHHe MKT

Yro YCTaHaBJIIMBACT TCOPEMA O PABHOPACIIPECACIICHUN SHCPIUH 110 CTCTICHAM CBO6OHBI?

B uem 3axiouaercs 3akoH Jrononra-ITtu?

bl el BN Hen

quy PpaBHaA IIOJIHasd BHYTPCHHSAA SHCPTHUA HUACAJIBHOI'O raza? ATomoB KpI/ICTaJ'IJ'IOB? Kak OIPCACITAOTCA MOJISAPHBIC
HU30X0pHasA u 1/1306apHa;1 TCIUIOCMKOCTH Y€PE3 CTCIICHU CBO60,HI)I?

Jlexumsa 27. PacmpeneneHue MoJekya 1o ckopocTsM. Pacnpenenenune  Makcenna.
bapomerpuueckass  ¢opmyna. PacnpeneneHue  MOJEKyd 1O HOTEHIHMAIbHBIM  SHEPTHSM.
Cratuctuueckuii Bec (TEpMOAMHAMUYECKAS BEPOSITHOCTH). DHTponus. BTopoil m TpeTuil 3akoHBI
TepMoauHaMuKu ¢ Touku 3peHust MKT. SIBnenus nepeHoca. SIBneHus cMauyuBaHus, HECMauyUBaHUs U
cynepruapohoOHOCTH

KonTtpomnsHslii Bonpoc

1. B uem 3akirouaercst pyHAaMEHTAIBHBIA CMBICT OapoMeTprIecKon popMyIIb?

2. Kakue sBneHus B (u3nKke Ha3bIBAlOTCS sBICHUAMH TepeHoca? Kakwe siBmeHus mepeHoca Brr 3maere? Kakumu

BCIIMYMHAMM OIIMCBIBAXOTCA SABJICHUA nepeHoca? Kakue 3aK0HBI OIKICHIBAIOT SBJICHUS r[epeHoca?

Tema 9. OcHoBBI d71ekTpOCTATUKH. OCHOBBI TeoprHu NMoJs. [IpOBOAHUKH M THIJIEKTPUKH B
3JIEKTPOCTATHYECKOM I0JIe

Jlexuus 28. 3aKOH coXpaHEHHMsI IEKTPUUECKOTO 3apsiaa. 3akoH KyinoHa. DnexTpuueckoe mosie.
HanpsixeHHOCTD 21ekTprudeckoro nois. [punnun cyneprnosunuu nosneu. IOTHOCTE 31€KTpUYIECKOro
3apsina. PaboTa 31eKTpHUUecKoro moiis Mo nepeMerieHuto 3apsijaa. [loTeHnuan 31eKTpuuecKoro mos.
B3aumocBsa3p MEXJy HaNpsDKEHHOCTBIO M HAIIPSDKEHHEM dJleKTpuueckoro mouid. lloreHnumanbHas
SHEPrusl CUCTEMBI 3apsI0B

KonTtpomnbHslii Bonpoc

1. Yro mnpencraBisier coboii 3apsin? Kaxoil 3apsn  HasbiBaloT aneMeHTapHbIM? Kakoe siBieHME Has3bIBAIOT
aieKTpu3anuen? DIeKTPOCTATUUECKON UHIYKIUEH?

B yem 3akmrouaercs 3akoH COXPAaHCHUSA DJICKTPHUICCKOTIO 3ap>ma‘?

3. Yro ycranaBimBaer 3akoH Kynona? 3anummre ¢opMyiy, ONMCHIBAIONIYIO 3aK0H KynoHa B CKaIIPHOM M BEKTOPHOM
BHJIE

4. Kaxyro (GopMmy CyIIeCTBOBAHHS MaTepPUH HA3BIBAIOT ANIEKTpUYecKuM mojieM? Kakumu xapakTepuUCTHKaMu 00JamaeT
3JIEKTpUYecKoe mnose?

5. Kakas ¢Qusuueckas BemMWYMHA HA3BIBACTCSA HANPSHKCHHOCTBIO OSJEKTpuYeckoro monsa? Kak oHa ompenensercs
mareMatuuecku? B kakux enuHunax umepsaercs? Uemy paBHa HaNps>KEHHOCTh MO TOYeuHOro 3apsaa? [Inockoctu?
JByx mnockocreit? Hutu? Ilycroro mapa?

6. Kakas (¢usmueckass BeJMYMHA HA3bIBACTCs NOTEHIMAIOM djekTpuueckoro mnoms? Kak oH ompenensiercs
Matematudecku? B xakux eqununnax usmepsercsa? UeMy paBeH MoTeHIManN noist Toueynoro 3apsga? lapa?

7. Kak HaIlpaBJICHbI CUJIOBLIC JIMHUN Hal'[pSI)KEHHOCTI/I?
B uem 3akimouaercs (bH3PI‘IeCKPII>i CMBICJT TpUHIOUIIA CYICPIIO3UIUN DJICKTPUICCKUX noneii? Yem oTaMyaroTCs
YpaBHCHUA, OIMCBIBAIOIIHNC IPUHIUIT CYTICPIO3ULINN DJICKTPUICCKUX nojen JJIL HAIIPSOKECHHOCTH U [UTA HOTGHHI/IaJ'Ia?

8. Kakyro ¢u3myeckyro BEeNWYWHY HA3bIBAIOT JIMHCWHOW IUIOTHOCTHIO 3apsga? IMOBEPXHOCTHOW IUIOTHOCTBIO 3apsiaa?
00BEMHOM TNIOTHOCTEIO 3apsiaa?

9. Kak OIPCACIACTCA pa60Ta QJICKTPUYCCKOI'O OJIA MO NEPEMECIICHUIO 3ap>1/:[a‘?

10. Kak B3anMOCBSsI3aHBI MCKAY coboit HAIIPSPKCHHOCTD U HAIIPSXKCHUEC DJICKTPUICCKOI'O mois?

11.Kak OIpCACIACTCA IMOTCHUHAJIIbHASA SHEPrust 3JICKTPUICCKOr'O noia? Kak OIpEALCIIACTCA NMOTCHIHUAJIbHASA SHCPTUA
CHUCTEMBbI 3ap;1z103?

Jlexuus 29. OCHOBBI TEOPHUH 10JIS

KonTtponsHsblii Bonpoc

1. Kakoli oO0bexT B ¢u3mke HaszpBaoT nosem? CkaasipHbIM moneM? BekropaeiM monem? Kaxue maremarnueckue
ollepalyy ONUCHIBAIOT CBOMCTBA CKAJISIPHBIX U BEKTOPHBIX MOJICH?

2. Uro xapakrepmsyer rpamaueHt? Kak Boramcnsercs rpagueHT GyHKIuH? s CBs3W KakuX (PU3MYIECKUX BEITHYUH
HCIOJIb3YETCs TPaJuEHT B MexaHuke? B sanexTpocraTuke?

3. Yro XapaKTCPU3yeT IMMOTOK BEKTOPHOI'O moisa? Kak BRIUMCIISCTCS IIOTOK BCKTOPHOI'O moys?




4. Yro xapaxrepusyer nuBeprenuusa? Kak BeIUMCISIETCS AUBEPTEHLIUS?

5. Yro XapaKTCpU3yeT NUPKYJIALNUA BCKTOPHOI'O mona? Kak Beraucisercs HUPKYJIALUA BCKTOPHOI'O mona? Yro
YCTaHABJIMBACT HUPKYJIANNA BEKTOPA HAIIPAIKCHHOCTH DJICKTPOCTATUICCKOI'O mois?

6. Uro XapaKTepU3yeT poTOp BEKTOPHOI'O noisa? Kak Beraucnsercs POTOP BEKTOPHOI'O moJs?

7. Chopmymupyiite Teopemy Octporpanackoro-I'aycca. [l kakux AEUCTBHUIA U C KAKOW IEIBIO UCIIONB3YeTCS TeopeMa
Octporpaackoro-I'aycca?

8. Cdopmymupyiite Teopemy Crokca. s KakuxX ASHCTBUI U ¢ KaKOH [ENTBbI0 UCTIONb3yeTcs Teopema Ctokca?

9. Yemy pasen oneparop ['ammibrona? Kak omeparop ['aMmibToHa cBsi3aH ¢ rpaaneHToM QyHKunu? C auBepreHnmen
BeKkTOopHOro nona? C poTopoM BEKTOPHOTO MOJs?

10. Cpopmymupyiite Teopemy Octporpaackoro-I'aycca st smekTpocTaTmdeckoro mois. Kakylo XapaKTepUCTHKY
AJIEKTPOCTATHYECKOTO IMOJIs ycTaHaBIuBaeT TeopeMa Ocrporpaackoro-I'aycca?

Jlexuus 30. IIpoBOAHUKY U JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€

KontpomnsHslii Bonpoc

1. Kakoe ¢usnueckoe sBIICHHE HA3BIBACTCS 3JIEKTPOCTATHYECKOW MHAYKnWei? I'e mpuMeHsieTcs 3JIeKTpocTaTHIecKas
HHAYKUHUS?

2. Kaxwue BemecTBa Ha3bBAIOTCS MPOBONHUKAMU? Kakumu cBoiicTBaMU 00J1a1at0T MPOBOMHUKHN? Hamame Kakux 4acTHI]
00YCIJIOBIIMBAIOT IPOBOASIIHE CBOMCTBA?

3. Kaxue BemecTBa Has3bIBalOTCA AuINIEeKTpHkamu? Kak cTpoeHHe MOIEKyln M aTOMOB BELIECTBA BJIMSET HA CBOMICTBA
JUDJIEKTPUKOB?

Kakas (1)1/131/1qecxa;1 XapaKTCPUCTUKA CPCAbl Ha3bIBACTCA HHSHGKTPHQGCKOﬁ HpOHI/IL[aGMOCTI)IO?

5. Kaxkoe (1)I/I3I/I‘IGCKO€ SIBJICHUC Ha3bIBACTCA SHEKTPOCMKOCTI)IO? Kak Breraucusercs DJICKTPOCMKOCTb HpOBOI[HI/IKa? B
Kakux ¢JUHHUIax I/I3MepﬂeTC$I? Kak Brramcisiercst QJICKTPOCMKOCTb C(bepbl Wi mapa‘?

6. Kaxue YCTpOﬁCTBa Ha3bIBAIOTCA KOHHGHC&TOpaMI/I? Kak Beramcnsercs QJICKTPOCMKOCTb KOH,I[GHC&TOpa?
C(bOpMyJIprﬁTe 3aKOHBI ITOCJICAOBATCIBHOIO, IMAPAJIJICIIBHOIO U CMCIIAHHOI'O COCANHCHU A KOHZCHCATOPOB

7. Yto onmceiBaer BekTop nomspuzanun? Kak onpenensercs Bexrop nonspusauu? Chopmynupyiite Teopemy ['aycca
JUIS BEKTOPA MOJISIPU3ALIUN

8. Uro onmchIBaeT BeKTOp IeKTprueckoi mHaykmmu? Chopmynupyiire Teopemy ['aycca aist BEKTOpa 3JIEKTpHUECKOM
WHIYKIIH

9. Kaxk cBs3aHbI MCKAY co0oii JAUDJICKTPHUYICCKAS MPOHULIAEMOCTDb U JUIJICKTPUYICCKAA BOCHpI/II/IM‘H/IBOCTB?

Tema 10. ITocTOSIHHBII 3J1eKTPHYECKH TOK. JJIEKTPUYECKHH TOK B Pa3JINYHBIX cpeJax

Jlexuusa 31. DOnekrpuueckuit Tok. Cuia Toka. IImoTHOCTE TOKa. YpaBHEHHE HENPEPHIBHOCTH.
3akon Owma pmns ywactka nernu. CompotuBieHue. 3akoH Oma B muddepeHnuansHOl  Gopme.
Croponnue cunbl. JIC. 3akoH OMa Jy1si HEOJHOPOAHOIO Y4acTKa LIETH. 3aKOHBI MIOCIEA0BATEIBHOIO
U MapaJuIeIbHOTO coeMHEeHHs MpoBOAHUKOB. IpaBuna Kupxroda mis passerBieHHbix nemneil. Padora
Y MOIIHOCTH TOKA. 3akoH Jlxoynsi-Jlenna

KonTtponsHsblii Bonpoc

1. Kaxoe ¢usmdeckoe sBICHHE HA3BIBACTCS AJICKTpUUECKUM TokoM? Kakas ¢u3udeckas BeIWMYMHA HA3BIBACTCS CHIIOW
ToKa? B KakuX eAuHMLIAX U3MEPsSeTCs cuia Toka?

Kakas (1)1/131/1qecxa;1 BEJIMYHHA Ha3bIBaeTCs INIOTHOCTHIO ToKa? B kakmx CANHUILIaX U3MCPACTCA IIIOTHOCTD TOKa?

Uro onuchIBAET ypaBHEHUE HEPA3ZPHIBHOCTU?

Chopmymupyiite 3akon OMa s ydacTKa [enu

Kakas (1)1/131/1qecxa;1 XapaKTCPUCTHKA HA3bIBACTCA COHpOTI/IBJ'IeHI/IGM? B xaknx CIAUHUIaX I/I3M€p$[GTC$I?

Cdopmynupyiite 3akon Oma B auddepeHnmansHoi Gopme
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Kaxue cunbl HaspBaroT cropoHHMMHU? IlpuBenurte nmpuMepsl cTopoHHHX cuil. Uro xapakrepusyer OJ1C? B kakux
enuaunax mmepsercs I C? Chopmymupyiite 3akoH OMa 71 HEOMHOPOAHOTO YIaCTKa ICTTH

8. C(bOpMyJIprﬁTe 3aKOHBI ITOCJICAOBATCIBHOI'O 1 MAapaJUICJIbHOI'O COCTUHCHNS ITPOBOAHUKOB

9. Cdopmymupyiire npaBmia Kupxroga ams pa3BeTBICHHBIX IETIeH

10.Kax BBMHCIAIOT pabOTy W MOIMHOCTh Toka? B KakuxX eIWHUIIAX W3MEPSIOTCs padoTa W MOITHOCTH TOKa?
Cdopmynupyiite 3akon Jxoyns-JIenna B unTerpansHoi 1 nuddepennnansHoit popme

Jlexuus 32. DnexkTpuyecKuil TOK B pa3jIMYHbIX Cpelax

KonTtpomnsHslii Bonpoc

1. Ha3zoBure YCJI0BUA CYIICCTBOBAHUA DJICKTPUICCKOI'O TOKA B 000 cpeac

2. OX&paKTGpPByﬁTe MMPOBOAHUKH IIEPBOI'0, BTOPOI'0 U TPETHLETO poaa

3. Kakoii onsIT MOATBCPKAACT KIIACCHUICCKYIO 3JICKTPOHHYIO TCOPUIO IMTPOBOAUMOCTHU METajIoB?




4. CdopmynupyHTe OCHOBHBIC 3aKOHBI JJIEKTPHICCKOIO TOKA B KIACCHYCCKON SJICKTPOHHOW TEOPUH IPOBOAVMOCTH
METaJIOB?

5. Kakyio BennunHy Ha3bIBalOT pabOTOM BBIXOMA AJIEKTPOHA M3 MeTaiuia B BakyyMm? Uemy paBHa pabora Beixona? Kakoe
SIBIICHHE HA3bIBACTCS IEKTPOHHOM smuccueil? Kakoe sBieHHMe Ha3bIBaeTCss TEPMOWVIEKTPOHHOU smuccueit? I'ne
IIPUMEHSETCS TEPMODIIEKTPOHHAS YMUCCUS?

6. Kakoe siBieHHe Ha3bIBaeTcsi (OTORIEKTPOHHOW smuccueii? I'me mpumensiercst ¢orosnekrpoHHas smuccusi? Kakoe
SIBIICHHE HA3bIBAETCSI BTOPHUUYHON 3JIEKTPOHHOW smuccuer? I'ne mpuMeHsieTcss BTOpPHUYHAs AIIEKTPOHHAS IMHCCHS?
Kaxoe siBieHHEe Ha3bIBAETCS aBTOIEKTPOHHON SMuccHen? I' e mpuMeHsieTcsl aBTONIEKTPOHHAs YMUCCUS?

7. Kaxue wacTuipl IpoBOIAT IEKTPUUECKUIl TOK B raszax? Kakyro BennunHy Ha3bIBalOT dHeprued nonmsanuu? Kakoe
SIBIICHHE HA3bIBAETCSI Fa30BBIM pa3psioM?

8. Kakoe cocrosiHHe BEIeCTBa Ha3bIBaeTCs 1a3Moi? OxapakTepu3yiiTe CBOUCTBA IIa3MBbl?

9. Kakme BemecTBa Ha3bIBAlOTCA MONYNpOBOAHMKaMH? Kakue dacTHIBI NPOBOAAT IEKTPUUECKUH TOK B
nomynpoBogHukax? Kakwe mpuMmecH yBeNMYMBAIOT KOHLIEHTPALMIO CBOOOAHBIX 3apsHKCHHBIX YacTHI[ B
TIOJTYTIPOBOTHHUKAX ?

10. Kakue BemiecTBa HazbIBaroTCsl dsekTponuTamu? Kakoil mpoliecc Ha3bIBAa€TCs AJIEKTPOIUTHYECKON Auccouuanvei?
OnekTponu3zoM? OOOCHYWTE MEXaHW3MBI IPOTEKAHHUS ITHUX IPOIECCOB. B WeM 3akimodaercsl KiaccuiecKas TCOpHUs
aIeKTponuTHYecKoi auccormanun’? Chopmynupyiite 3akoH Dapanest

11. HpI/IBeZ[I/ITe MMPUMCEPLI BPSAHOTO IS ACATCIbHOCTH YCITIOBCKA IPOSABJICHUSA 3JICKTPOJIM3a

12. Yo Takoe BakyyM? KakoBbI yCIIOBHSI IPOTEKAHUS MIEKTPUIECKOIO TOKA B Bakyyme?

Tema 11. MaruuTHoe noJjie u ero cBoiicrsa. MarHuTHoe noJjie B BelecTse

Jlekuus 33. MarauTtHoe B3auMoJieicTBHE TOKa. MarHuTHas MHAYKUMsS. MarHUTHBIA MOMEHT
noJsis. MaruuTHas NMPOHULIAEMOCTh cpeabl. [IpuHIMN cynepno3uuuu Ajii MarHUTHOTO MOJIS. 3aKOH
Awmrnepa. 3akoH buo-Casapa-Jlamiiaca. MarautHoe mojie npsiMoro Toka. MarHuTHoe moJje B LIEHTpE
KpYroBOro Toka. B3aummoneicTBue INapajulebHbIX TOKOB. MarnuTHOE IOJIe ABMXKYLIETOCs 3apsja.
O¢¢exr Xomna. ITorox Bekropa MarHuUTHOW MHAYKuuu. Teopema Octporpaackoro — [laycca nms

MAar"dmMTHOTI'O IIOJIA. HI/IpKyJISII_[I/ISI BCKTOpa MarauTHOM HWHIAYKIIUN B JJIsI MAarHuTHOTO TIOJISI B BAKYYMC

KonTtpomnsHslii Bonpoc

1. HazoBure ycJ0BuUs CyIISCCTBOBAHUSA MArHUTHOT'O TTOJIA

N

Kakas ¢usndeckass BeIWYMHA Ha3bIBAeTCSA MarHWTHON wHAykmmen? Kak ompenensercs HampaBlICHHE BEKTOpa
MAarHUTHON UHIYKUUU?

quy PpaBCH MOMCHT CHIJI, ﬂeﬁCTByIOMHX Ha KOHTYP € TOKOM CO CTOPOHBI MAIHUTHOT'O mojs?

Yro XapaKTCPpU3yeT MaruiuTHass MpOHUIIAEMOCTh CpG,HI)I?

B yem 3akmouaercs MPUHIUIL CYTICPIO3ULINN JJII MATHUTHOT'O mojs?

Chopmymupyiite 3akon Ammepa. Kak onpezensiercss HarpaBlieHHe CHITBI AMriepa?

Chopmymupyiite 3akon buo-Casapa-Jlammaca?

Chopmymupyiite 3akon Jlopenna. Kak onpenensiercss HampasneHue cuibl JlopeHma?
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B uem 3aximouaercs s pexr Xoma?

10. Kakas ¢usmyeckas BeTMYHMHA HA3BIBACTCS IOTOKOM BEKTOpa MarHUTHOW WHIyKImen? Kak ompenensercs MOTOK
BEKTOpa MarHUTHOW UHAYKIMN?

11. Chopmymupyiite Teopemy OcTporpasnckoro — ['aycca 11 MAarHUTHOT'O TIOJS

12. Chopmynupyiite TeOpeMy 0 HUPKYISIIANA BEKTOPa MATHUTHON HHIYKIUH IS MATHUTHOTO TTOJI B BAKyyMe

13. Kak OIPCACIACTCA pa60Ta I10 MEPEMCUICHUTIO IMTPOBOJHHUKA € TOKOM U KOHTYpa C TOKOM B MArHUTHOM moie?

Jlexuus 34. IloTok ¥ IMBEpPreHLys MarHUTHOrO 1ojs. OCHOBHBIE ypaBHEHUS MarHUTOCTATHKH.
Pabota mo mepemelieHHIo MPOBOJHMKA C TOKOM B MarHuTHOM rmoje. PaGora mo mnepeMerieHuro
KOHTYpa C TOKOM B MarHUTHOM ToJe. /lua- u nmapamaraetuku. Hamaranaennocts. O0oO1IeHne 3aK0Ha
nosHoro Toka. Ilpupona deppomarneruzma. PaGora mo HamarnmumBanuio. KpuBas ructepesuca.
Temneparypa Kropu

KontpomnsHslii Bonpoc

[To xakuM npu3HaKaM pa3In4aloT Ua-, Hapa- 1 eppoOMarHeTuKu?

CdopmynupyiiTe 3aKOH OJIHOTO TOKA B AnddepeHmansHon hopme

Chopmymupyiite Teopemy ["aycca 11 MarHUTHOT'O TIONS
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OOBsicHUTE KPUBYIO TUCTEpe3uca 1S peppoMarHeTHKOB




Tema 12. SIBjieHUE 3JIEKTPOMATHUTHOH MHAYKINH
Jlexumsa 35. SIBnenue snexTpoMarHUTHOM wuHAYKUuu. IlpaBwiio Jlenna. CamomHIykuwms.
NHAYyKTUBHOCTH

KonTtpomnsHslii Bonpoc

B uem 3aximouaercs siBreHue sieKTpoMaruutHoi naaykunu? Chopmynupyiite 3akon Dapanest

B uem 3axiouaercst npaBuiio Jlenua?

3. B dem 3akmouaercs SBIICHHE CaMOI/IHZ[yKHI/II/I? KaKyIO BCJIMYMHY HA3BIBAIOT I/IH,HyKTI/IBHOCTBIO? KaKyIO PoOJib
BBITIOJIHACT UHAYKTUBHOCTD B DJICKTPOMAIHUTHBIX r[poueccax? B xaxmnx CANHULIAX U3MCPACTCA I/IH,I[yKTI/IBHOCTI)?

4. Yemy paBna DJIC camounaykuuu? Kak nanpasiena 31C camounaykuun?

Jlextmst 36. DHeprust U oO0beMHas IJIOTHOCTh SHEPIMM MAarHUTHOTO TOJs. TOKM cMelieHus.
O060011eHNEe 3aKOHA MTOJTHOTO TOKA ISl IEPEMEHHBIX MOJIeH

KontpomnsHslii Bonpoc

Kak ompenensiercst pabora, KOTopasi HAET HA YBETUUCHHUE SHEPTUH KOHTYpa C TOKOM?

Kak OIPCACIACTCA SHCPTHUA MATHUTHOT'O mois?

3. Uro xapakrepusyeT o0beMHas TUIOTHOCTH dHeprun? YeMy paBHa 00beMHasl IUIOTHOCTh SHEPTHU JICKTPOMATHUTHOT'O
noJs?

Kak OIPCACTACTCA BEKTOP IJICKTPUICCKOI'O CMGHIGHI/UI?

5. Kaxkoii ¢puzndeckuii pakT oTpaxkaeT 3aKOH MOJIHOTO TOKa?

Tema 13. Cucrema ypaBHennii Makcges1a. JJ1eKTPOMArHUTHBIE KOJICOAHUSA W BOJIHBI

Jlektust  37. Cucrema ypaBHeHuil MakcBemna. KonebarenbHblii koHTyp. IlomyueHue
ANIEKTPOMArHuTHBIX BoJH. JuddepenimanbHoe ypaBHEHHE 3JIEKTPOMAarHUTHOW BOJHBI. CBoiicTBa
JIEKTPOMArHUTHBIX BOJIH. DHEPrUsl 3JIEKTPOMArHUTHBIX BOJIH

KontpomnsHslii Bonpoc

1. 3ammmmre cucteMy ypaBHeHHH MakcBema B quddepeHaibHol 1 nHTerpaibHoi popme. UTo yrBepKIaeT Kaxioe
13 9TUX YpaBHEHUN?

3anummTe MaTCpUAJIbHBIC YPABHCHU. B gem 3akmouaercs (1)I/I3I/I‘I€CKI/II\/'I CMBICJI 3TUX ypaBHeHI/II\/’I?

Uro Ha3bIBaeTcst KojebaTebHBIM KOHTYpoM? Haueprure cxeMy KoineGaTebHOro KOHTypa

Kakumu cBolictBamMu O6J'Ia)_'[aIOT OJICKTPOMAIHUTHBIC BOJIHBI?

Kak OIPCACTACTCA SHCPTHUA DJICKTPOMATrHUTHBIX BOJIH?
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B uem 3aximovaercs Gpuzndeckuii cMbIc BekTopa Y MoBa-IloiHTrHra?

Tema 14. IlepemeHnHbIl TOK

Jlexuus 38. IlepemeHHBIN TOK. AKTUBHOE, MHIYKTUBHOE, EMKOCTHOE U IOJIHOE COIPOTUBIICHUE
LeNu MepeMEeHHOro Toka. 3akoH Oma sl mepeMeHHOro Toka. PazHocTu (a3 Mexzay TOKOM u
HaNpsDKEHUEM B LIEMSAX MEepeMEeHHOro Toka. JleWcTByromee M 3G (eKTUBHOE 3HAYEHUE CHIIBI TOKAa U
HaNpsLKEHUs

KonTtpomnsHslii Bonpoc

Kakoii Tox HazpiBaeTcs nepeMeHHbM? Chopmynupyiite 3akoH OMa JUIst TepeMEHHOT0 TOKa

YeMm oTn4daroTcs HeﬁCTByIOHIPIe u 3(1)(1)6KTI/IBHBIG 3HAa4YCHUA CUJIbI TOKA U HaHpSI)I(eHI/ISI?

3. Kax ompenensercss MONIHOCTh, BBIIENsAeMas B Iemu IepeMeHHoro Toka?  Kak ompenensercs koddduiueHt
MOITHOCTH ?

Jlexktmst 39. AKTHBHas, peakTHBHas M TOJHAs MOILIHOCTh. Tpancopmarop. Ilepenaua
IEKTPOIHEPT MU HA PACCTOSTHUE

KontpomnsHslii Bonpoc

1. Yem ominMyaloTcs TOBBIIIAIONIMHA M TOHWXKaIOMUK TpaHchopmarop? Uro xapakrepuzyeT Kod(GQHUIHEHT
Tpancdopmanum?

2. Kaxkwne (1)I/I3I/I‘IGCKI/IG SIBJICHUSA W 3aKOHBI JICKAT B OCHOBC ICPCAavU IJICKTPOIHECPIUU HaA paCCTOSIHI/IG?

Tema 15. OnTuka. OcHOBHBIE 3AKOHBI TeOMeTPU4eCKoil onTHKU. PoToOMeTpHA



Jlexuus 40. CBeT Kak »JIEKTPOMArHUTHas BOJIHA. 3aKOH IPSMOJIMHEHHOIO PaclpOCTpaHEHHUS
CBeTa. 3aKOH HE3aBHCHUMOCTH CBETOBBIX Jiydeil. 3akoH OOpaTMMOCTH CBETOBBIX Jydei. 3aKkoH
OTpPaXXEHMsI CBETA. 3aKOH NPEJIOMIIEHHsI CBETA. SIBJIEHHE NOJHOTO BHYTPEHHETO oTpaxkeHus. [TpuHuun
@epma. JInnsel. Xop siyuell B IMH3aX. 3epkana. XoJ Jydel B 3epKajiax

KonTtpomnsHslii Bonpoc

Yro n3ydacr onruka? Kakue JBa MoaxoAa K U3y4CHHUIO OIITUYCCKUX SIBIICHHUI paccMaTpruBarOTCs B onTuke?

Yro IpeaACTaBIISICT coboii ceer? Kakas OHCPICTUYICCKAsA XapaKTCPUCTHUKA CBCTA SBJISICTCA B OIITUKE OCHOBHOM?

Yro XapaKTepU3yeT UHTCHCUBHOCTh cBera? qCMy PpaBHa UHTCHCUBHOCTb BHCKT‘I)OMaFHI/ITHOﬁ BOJIHBI?
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Uro ycTaHAaBIMBAET MOKA3aTeNlb MpeoMicHUsA? UTO XapaKTepU3yIOT aOCOMIOTHBIM M OTHOCHUTEIBHBIN MOKa3aTelH
npesiomieHus?

5. Chopmynupyiite 3aKOH MPSIMOIHHEHHOTO PaCHpOCTPAHCHHUS CBETA, 3aKOH OOPaTUMOCTH CBETOBBIX Iydel, 3aKOH
OTpaXKCHHS CBETA, 34KOH MPEJIOMJICHUSI CBETa

6. Kaks COBPEMCHHOM IPOU3BOACTBC U TCXHOJOIUAX NCHOJIb3YIOTCA 3aKOHbL FeOMCTpPI‘ICCKOﬁ OIITHKH?

7. 3ammmmre Gopmyny TOHKOH JMH3BI? Kak 3Ta opMmyrna 3anuceBaeTcs Al pacCcenBaIOIIeH JTMH3bI?

8. Kakume Bumsl 3epkas Bl 3naere? Kakumy BenmMUMHAMHM XapakTepusyroTcs 3epkana? M3obpasute Xxof iydeid B
3epkasiax. OOBsICHUTE CBOW YepTex

Jlexuus 41. @oromerpus

KontpomsHslii Bonpoc

Kakne BUIbI (1)I/I3I/I‘IGCKI/IX BCJIMYHMH HUCIIOJIB3YIOTCA B (I)OTOMETPI/II/I? Yro oHHI XapaKTepI/ByIOT?

Kakas (1)1/131/1qecxa;1 BCJIMYMHA HA3bIBACTCs IIOTOKOM I/I3J'Iy‘l€HI/I$I? B xakmx BeamumHax HU3MECPACTCA TOTOK I/I3J'Iy‘leHI/I$I?

Kakas (1)I/I3I/I‘IGCKEUI BCJIMYMHA HA3bIBACTCA CHeK’I‘paJ’IBHOI\/’I IUIOTHOCTBIO?
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Kakast 0COOCHHOCTH YEIOBEUECKOI'O IJIa3a XapaKTCpU3yeTcsa CHGKTpaJ'IBHOﬁ YYBCTBUTCIIbHOCTBIO riaza? UYro
XapaKTCPU3yCT OTHOCUTCIIbHAS CIICKTPaJIbHAA YYBCTBUTCIIbHOCTD riaza?

5. Kakas (1)I/I3I/I‘IGCKaH BCJIMYMHA HAa3bIBACTCA SHQPFGTI/I‘IGCKOI\/’I CBETUMOCTBIO? B kakmx BenmmumHax HU3MCPACTCAH
OHCPIreTUICCKasA CBETUMOCTh?

6. Kaxkas (1)I/I3I/I‘IGCKaH BCJIMYMHA HAaA3bIBACTCA SHQPFGTHQQCKOﬁ cuior cBera? B kakmx BenmumHAX U3MCPACTCA
OHCPIreTUICCKas Crjia cBera?

7. Kaxkas (1)I/I3I/I‘ICCKaH BCJIMYMHA HA3bIBACTCA 3HepFeTI/I‘leCKOﬁ HpKOCTBIO? B xakux BemmumHaxX HU3MEPSCTCA
OHCPIreTUICCKasA HpKOCTB?

8. Kakas pusndeckas BennInHA Ha3bIBaeTCS CHIION cBeTa? B Kakux BemuunHAaX U3MepseTCs Criia cBera’?

9. Kakas (1)1/131/1qecxa;1 BEJIMYMHA HA3bIBACTCS CBETOBBEIM IIOTOKOM? B Kakux BeInmunHAX HU3MEPSCTCA CBETOBOM ITOTOK?

10. Kakas (1)I/I3I/I‘IGCK21$I BCJIMYMHA Ha3bIBACTCA OCBEHIEHHOCTI)IO? B kakux BenmumHax HU3MCPACTCA OCBGHIGHHOCTB?
BriBectn (bOpMyJ'Iy OCBCIICHHOCTH, COSHaBaCMOﬁ TOYCYHBIM UCTOYHHUKOM.

11. Kakas (1)1/131/1%01«1;1 BEJIMYMHA HA3bIBACTCS CBETUMOCTHIO? B Kakux BenmmumHax HU3MEPSICTCA CBETHMOCTh?

12. Kakas ¢usuyeckas BeIHYNHA Ha3bIBACTCS SPKOCTHIO? B KakuX BeTHMUHMHAX H3MEPSICTCS SIPKOCTh?

Tema 16. BoiHoBasi onTHKa

Jlexuus 42. IlpenMer BoiHOBOM onTukU. MeToa BEKTOpHBIX Auarpamm. OnTtuueckas pa3HOCTb
xona. Ilpumepsl nByxiyueBoil mHTepdepeHimu. JIByxiyueBass uHTepdepeHuus mo cxeme HOura.
Wutepdepeniyss Ha TOHKMX IUIeHKax. [loylockl paBHOM TONIIMHBI M paBHOTO HakioHa. Kombla
Heiotona. MHuorony4yeBas unteppepeHius. BpemeHHas U npocTpaHCTBEHHAss KOTEPEHTHOCTh BOJIH.
Bpewmst, panuyc 1 06beM KorepeHTHOCTH. MeTto1 30H Ppenens

KontpomnsHslii Bonpoc

1. Kakne BOJHBI HAa3BEIBAIOTCS KOFepeHTHBIMI/I? HeKOFepeHTHBIMI/I? HazoBute ycjiaoBust MakCMMyMOB WU MHUHHUMYMOB
I/IHTep(l)epeHHI/II/I. Kak IIPpHU 5TOM U3MCHSCTCSA MHTCHCUBHOCTD SHGKT‘I)OMaFHI/ITHOﬁ BOJIHBI?

2. B uem 3akmrouaercs npuHuun [roiirenca? npunmun I 'toiirenca-®penens?

3. Kakoe siBnenne Ha3bpIBalOT HHTEp(depeHnunei cera? qudpakuueii ceera? HA30BUTE YCIIOBUS UX MOSBIICHUS

Jlexmmst 43. Judpakuus Ha mnpocThix dskpaHax. Judpakums OpayHrodepa Ha mIenH.
Judpaxiuonnas peuierka M ee xapakrepuctuku. Ilomspuzanus csera. [lonspuszaunus cBera mnpu
OTPaXEHUH OT MOBEPXHOCTH JUAJIEKTpHKA. J|BOMHOE JTydenpenoMiIeHue

KonTtpomnsHslii Bonpoc

1. B uem paznuuue audpakunn Openens u audpakiyn Opayarodepa?

2. Kakoe ycrpoiicTBO Ha3bIBaeTcs MU(PAKIMOHHOM penieTkoi? Uemy paBeH mepuon AU(GPaKIMOHHOW PELIETKH?




ChopmymupyiiTe yCIOBUS MaKCHMyMa U MHHUMyMa TU(PpPAKIHOHHOW pemreTku? UTo XapaKTepuU3YIOT YIJIOBas W
TUHEHHAasT MUCIepPCHs, pa3pelaronias CIocOOHOCTh AU(PaKIMOHHON pemeTku? B dem 3aximrodaercss KpUTEpPUid
Panesa?

3. Kaxoe siBieHHEe Ha3bIBAIOT NosApu3anueil ceeta? Kakoil cBeT Ha3bIBAIOT TMHEHHO MOISIPU30BAHHBIM? DJUIMITHYECKH
MOJISIPU30BAHHBIN?  [IPABONOISPU3OBAHHBIA? JEBOMOISIPU30BAHHBIN? €CTECTBEHHO NoIspu3oBaHHbI? Kakue
ycTpoiicTBa Ha3biBaloT nosspuzaropamu? Copmynupyiite 3akoH bprocrepa, 3axoH Maitoca

4. B geM 3akirouaercs ABICHUE ABOMHOro mydenpenomicHus? Kakue BeniecTBa Ha3bIBAIOTCA ONTUYECKU aKTUBHBIMU?
B uem 3axiouaercs siBICHNE MOBOPOTA INIOCKOCTH Tossipu3anyu? B uem 3aximouaercst appexr Dapanes?

Tema 17. DiieMeHTHI KBAHTOBOH M aTOMHOM (pu3uKU. KopmycKyJ/IsIpHO-BOJIHOBOM yaJIN3M.
DJieMeHThI GU3UKN KOHTAKTHBIX SIBJICHUI

Jlexuus 44. TemnoBoe H3Iy4EeHHE U €r0 XapaKTEPUCTUKH. 3aKOHBI TEIJIOBOTO H3JIyYEHUS.
OOBsicHEeHHE 3aKOHOB TeIIOBOTO M3sydeHus. KBanTosele nmocrynarsl bopa

KontpomnsHslii Bonpoc

Kaxkoii npouecc Ha3zbIBaeTcsl TEIUIOBBIM u3nyueHneM? Kakue Buabl TeIoBoro uznydeHus: Bel 3Haere?

Yro XapaKTCPU3yeCT MOTrJIOMAaTC/IbHAA CIIOCOOHOCTE?

Kakas (1)I/I3I/I‘IGCKEUI MOZACIIb HA3BIBACTCA a0COJIIOTHO YCPHBIM TeIoM?

bl el Rl B

Chopmymupyiite 3akon Credana-bonsimana, 3akon Kupxroga, 3axon cMmemnienus Buna, Bropoii 3akon Buna. B yem
3aKITF0YaeTCsl (PU3UICCKUIA CMBICH 3aKOHOB TEIIOBOTO M3ITYUCHHUS?

5. Cdopmynupyiite KBaHTOBEIC ITOcTynaThl bopa. UTo OHM ycTaHaBIUBAIOT?

Jlexust 45. PentrenoBckoe uzinyueHue. Buemnuit Gpotosdpdexr. Portonsl. Macca U UMIyIbC
¢dorona. Dppext Komnrona. OnbiT Pezepdopna

KonTtpomnsHslii Bonpoc

Kaxoe H3JTYYCHUC HA3bIBAIOT peHTFeHOBCKI/IM? Kak u rae sto H3JIYyUCHHC HpI/IMeHﬂeTCH?

Kakoe siBiienne HazpiBaroT BHEIHUM (otodddextom? Chopmynupyiite 3akoHbl hoTodhdeKTa.

Kak OIPCACIAOTCA MacCa U UMITYJIbC q)OTOHOB?

hall ol Bl e

B uem 3aximouaercs a¢ppexr Komnrona?

Jlexust 46. IlpaBuno kBanTOBaHUS. CKOPOCTH AJIEKTPOHA Ha CTAI[MOHAPHBIX OPOHMTAaX M HX
paguycsl. KopnyckynspHo-BoiaHOBOM  nyanusMm.  Bosna  ne  Bpoiins. CootHo1ieHne
HeomnpenenenHocteil. Ypasuenue Llpenunrepa. BomHoBas ¢yHKIuS, ee cMbICHI U cBOHCTBa. YacTuia B
0ECKOHEYHO TIYyOOKOH MOTEHIMATbHOW siMe. TyHHEeNbHbIH 3(pQeKkT. ATOM BOJOBOJIA B KBAHTOBOM
MexaHuke. CIeKTpbl eI0ouHbIX MeTayuioB. Criekrpanbublil aHanus. [Ipunnun [laymu. Iepunoanueckas
cucreMa 3JeMEHTOB MeHpeneeBa. DieMeHThl (DM3UKKM KOHTAKTHBIX sBIeHUH. [loHsATHE O 30HHON
TEOPUU TBEPABIX TEI

KonTtpomnsHsblii Bonpoc

B yem 3akmouaercs IIpaBUIIo KBaHTOBaHMS?

B 4eMm 3aximrogaercst KOpIyCKyIsIpHO-BOJIHOBOM Jyannu3M cBeTa?

Uemy paBHa 1yiHA BoiHBI e bpoiina? Uro onuckiBaer hopmyna Byneda-bperra?

Yro BbIPaXXar0T COOTHOILICHUSL HeOHpeHeHeHHOCTeﬁ?

Rt el el B

Uro onmceiBaer ypaBHeHue llpenunrepa? Uemy paBHa BEpOSTHOCTh OOHApYXWTh YacTHIy B KOHEYHOM OObeMe
IpocTpaHcTBa’?

o

B gem 3akmiodaercs KBAHTOBOE SIBICHUC — TyHHeJ'II/IpOBaHI/Ie?

Kakue nonosxeHns KBAHTOBOM MEXaHUKH OOBICHSIOT 06p330BaHI/I€ PAa3INIHBIX CHCKTpOB?

8. B uem 3axmovaercs npuHuun Iaymu?

Tema 18. JnemeHTHI GU3UKU ATOMHOIO siApa

Jlexuus 47. Pazmep, cocTaB U 3apsii aTOMHOTO siipa. MaccoBoe u 3aps10Boe uncia. M3orons! u
n300apbl. Jlepekr macchl M 3HEprus CBS3M siapa. PaanoakTHBHOE M3Iy4YE€HHE M €r0 BHJBL 3aKOH
paZvoaKTUBHOIO pacnajga. AKTUBHOCTh Hykiauaa. [IpaBuna cMemenus

KonTtpomnsHslii Bonpoc

1. U3 kakux yactul coctouT sigpo? Kak onu HasbiBarorca? HazoBure ux XapakTepucTHkd. UYTo XapakTepus3yer
MaccoBoe uncio? 3apsn sapa? Kakue sapa Ha3bsIBaroTcsi n3ororamMu U n3obapamu? Ilpuseaure npumepsl.




2. Kakas sHeprust Ha3pBaeTcs SHeprued cBsi3u sapa? Uro xapakrepusyer nedext macc? Uemy onum paBHBI? YUTO
XapakTepu3yeT yaenbHast dHeprus cBsi3u? OT 4ero 3aBUCHUT yENIbHAs SJHEPTHsl CBA3H?

3. Kakoe m3nmydeHnue Ha3bIBaeTCsl paauoakTuBHBIM? Kakoe siBieHHE Ha3bIBaeTCs pagroakTUBHOCThIO? Kakne ObIBaOT
BUBI PaJOaKTUBHOCTH M PaJMOAKTUBHOrO M3iydeHus? Kakumu cBoiicTBamMH 00JIa#aioT o-, - M Y-H3IydeHUs?
[TpuBemuTe NprMepH

4. 3anummre 3aKOH paJMOAKTUBHOrO pacmajga. Uro ycraHaBnMBaeT STOT 3akoH? UTO ycTaHAaBIMBaeT MNEPUON
nonypacnana? Kak onpenensercs cpeHee BpeMsl JKU3HU paMOaKTUBHOrO siapa?

5. Kak OIpCaACIACTCSA aKTUBHOCTD HyKJ'II/II[a?

Yro YCTaHaBJIMBAIOT IIpABUJIA CMENIeHUA? 3aIuIInTe UX

Jlexumst 48. SnepHble peakuuu U UX OCHOBHbIe THUMbI. Ilo3uTpoH. B-pacman. DIeKTPOHHBIH
3axBar. Peakuus nenenus sipa. SlnepHas sHepretuka. Peakius cuHTe3a aToMHBIX siaep. [Ipobimema
YIPaBJISIEMBIX TEPMOSACPHBIX PEAKIMNA. DJIEMEHTapHbIE YACTULIBI U UX CBOHCTBA

KontpomnsHslii Bonpoc

1. Kaxkue npeBpareHus Ha3bIBalOTCS sAepHBIMU peakuusivu? TIpuBennre npumepsl. Uto xapaktepusyeT 3¢ dextiuBHOE
ceuenne? B kakux equHunax u3Mepsercs 3¢ exTuBHoe ceueHne?

Kakue AACPHBIC PCAKIIUN HA3BIBAOTCA 3K30TCPMUYCCKUMHU U SHHOTGPMI/I‘IGCKI/IMI/I? HpI/IBeZ[I/ITC MIPUMCEPhbIL

3. Kaxolt Bun uznydenus HasbiBaeTcs kocMuueckuMm? IlepuunbeiM? BropudaHbv?

Kpurepuu onennBanus

OrneHnBaHuE TEKYILIETO 3KCIIPECC OMpoca OCYIIECTBISIETCS M0 IIKaIe OLEHUBAHUS — 3a4TE€HO/HE
3aUTEHO.

KonnuecTBo nonbITOK MPOX0XKAEHHUS OIPOCa U BPEMS Ha €ro MPOXO0XKAECHUE — HEOTPAHUYEHHO.

Kputepun onieHHBaHuUS NPH TEKYILEM KOHTPOJIE (3KCIIPECC ONPOC HA JEKIUSX 110 TEKYILEH TeEME):

— MOJIHOTA U NPaBUJIBHOCTb OTBETA;

— CTENEHb OCO3HAHHOCTH, IOHUMaHMsI U3y4EHHOTI'0;

— SI3BIKOBOE O(pOPMIIEHUE OTBETA.

Tloka3arenu u 11Kajia OlleHUBAHU:

IlIxana oneHUBaHMS Iloxa3artenu
- O0ydJaroIIuiics IOJTHO HM3JIaraeT MaTepHall, JaeT MPaBUIILHOE OIMPEICIICHIE OCHOBHBIX
TIOHSATU;
- OoOHapyXHWBaeT IIOHUMaHHE MaTephaia, MOXET OOOCHOBATh CBOHM CYXKICHUS,
3aureHo MPUMEHHUTH 3HAHWS HA TPAKTHKE, MPUBECTH HEOOXOIMMEBIC TMPUMEpPHl HE TOIBKO U3

yueOHHKA, HO U CAMOCTOSITEIEHO COCTABJICHHBIC;

- U3JaraeT MaTepuayl IOCIENOBATEIBHO U MPaBHIBHO C TOYKH 3PEHUS HOPM
JIUTEPATYPHOT'O S3bIKA

- oOyuaromuiicsi oOHapyXKMBaeT He3HaHUE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO BOIIPOCA;

- JIONMyCKaeT OmHOKM B ()OPMYJIHPOBKE OIPEACICHUA M TPaBWII, HCKAXKAIOMME WX
CMBICIT;

- OecropsiIOYHO U HEYBEPEHHO M3JIaraeT MaTepuai

He 3aureno

CamocTosiTeIbHOE pemeHue 3aaav u 00bsICHEHHE X pemeHusd

Tema 1. OcHoBHble mnoHsaATHS MexaHnkH. Kunemarmka KpusoimHeiiHoe JIBHIKeHHe.
KunemaTnka 1BHKeHHUsI 110 OKPYKHOCTH

IIpakTnueckoe 3ansTue Ne 1. Kunemaruka paBHOMepHOro aBwxkeHus. CpeaHsisi 1 MTHOBEHHAs
ckopocTh. ['paduku paBHOMEpHOTO OBMKEHUS. KnHemaTtuka paBHOYCKOpeHHOTo nBmxeHus. CpemaHee
U MTHOBEHHOE YyckopeHue. ['paduku paBHOYCKOpeHHOro mBikeHus. KuHemaTnka CcBOOOTHOTO
NaJCHUS

KonTtpomnbHslii Bonpoc

1. Paccrosaue 284 xm ot Sntsl 1o Kepun aBro0yc npoexain 3a 4 4 40 muH. OnpeennuTs cpeJHIO CKOPOCTh aBTO0YCa

2. ABTOMOOWIIb TIEpBYIO MOJIOBHHY BPEMEHH JIBIDKCHHUS M3 IyHKTa A B IMyHKT B mpoexan co ckopocTbio 72 Km/4, a
BTOPYIO ITOJIOBUHY BPEMEHH — CO CKOPOCThIO 54 kM/4. OnpeenuTs CpeTHIOI0 CKOPOCTh HAa BCEM IyTH

3. Tlpu Habope BBICOTHI cCKOpocTh camoiera Ty-134 m3mensercs or 250 km/g go 700 km/g 3a 20 muHyT. C Kakum
YCKOPEHUEM JIETUT CaMOJIET?

4. C xakum YCKOPpCHUEM 6y,HGT JABUT'aTbCA aBTOMOOHIIb IIpyu TOPMOKCHUU, €CJIN Ha ITYTU 50 M ero CKOPOCTb U3MCHUJIACh




oT 72 xm/4 10 54 xm/4a?

C KaKOH BEICOTEI nagajio TEJo, €CJIM OHO YIIAJIO Ha 3€MJIIO Y€pe3 5 CCKYH/J OT Ha4daJjia ,HBI/I)KQHI/ISI?

C Kaxo¥ BBICOTHI TTAJIACT TEIIO, €CITU 32 TIOCIEIHIOI CEKYHIY CBOOOJHOTO MAICHUS TEIO0 MpoJieTeno 2/3 cBoero mytu?

2 3
3aBUCUMOCTb IPOMJEHHOrO TEJIOM IIyTH OT BPEMEHH 3a1a€TCs YPaBHEHUEM S=A+Bt-Ct" - Dt ,TieA=3wm, B
=3 m/c, C=4wm/c’, D=—1 M/c’. OnpeaenuTs CPEHION CKOPOCTh U CPEIHEE YCKOPEHHUE Tella B HHTEpBAIIE BPEMEHH
ort;=lcmot,=3¢

[To caMOCTOATENBHO COCTaBICHHOMY TpadUKy 3aBUCHMOCTH YCKOPCHHS a(f) OT BPEMEHH IIOCTPOUTH Tpaduk
3aBUCUMOCTH KOOPJIMHATHI X(?) OT BpEMEHH, €CIIM HadajibHble 3HaueHust Vy u xp3anansl: Vy=0,x,=0

[Tpaktuyeckoe 3ausaTre Ne 2. J[BukeHue e, OpOIISHHBIX MO YITIOM K ropu3oHTy. Kunemaruka

BpallaTCJIbHOI'0 IBMIKCHUA. BzanmocBs3n MCKIAY JIMHEWHBIMH U YIJIOBBIMU BCJIMYHUHAMU

KontpomnsHslii Bonpoc

Msta 6Gpocuimu co ckopocThio Vy = 10 m/c iox yritom a = 45° k ropu3onTy. CKONBEKO BPEMEHH ¢ MY OYIET HAXOMUTECS
B Bo3yxe? Ha kaxyto BeicoTy A Msia nomHuMeTcsi? Ha xakoM paccTostHuu S oT Mecta Opocanust M4 ynajuer?

Teno, OpomeHHOe TOPU30HTAIBHO, yHalo Ha 3eMII0 uepe3 £ =2 ¢ Ha paccrosHuu S = 45 m or mecra O6pocanus. C
KaKoH BBICOTHI i kuHyu Teno? Onpenenuts HauanbHylo Vy u koHeunyro V ckopoctu tena. Kakoit yron ¢ cocraBusier
TPAEKTOpUS TeJa C TOPU30HTOM B TOUKE MaJICHUs?

C GamrHu BBICOTOH A = 25 M TOpU30OHTAIBHO OpOIIEH KaMeHb cO cKOpocThio Vy = 15 m/c. Halitn: 1) cKobko BpeMeHH
t Msiu Oyner Haxomutbesl B Bozayxe? 2) Ha kakom paccrosHum S oT ocHoBaHms Oamram Msta ynaner? 3) C kakoi
ckopoctbio V on ymazget? 4) Kakoit yroa ¢ cocTaBisieT TpaeKTOpusi KaMHSI C TOPU30HTOM B TOYKE ITaJieHUsI?

Kamens 6p0meH TOPU30OHTAJIBHO CO CKOPOCTBIO Vg = 15 m/c. Haiitu HOPMAaJIbHOC U TAHTCHIUAJIbBHOC YCKOPCHNUEC KaMHsI
qcpes3 t =1 c mociie Hayaja JABWOKCHUA COHpOTI/IBJ'IGHI/Ie BO31yXa HC YUUTLIBATD.

Teno Gpourero co ckopocthio Vy = 10 m/c mox yrinom a = 45° x ropusonty. Haiitu paguyc R KpuBH3HBI TpaeKTOPUH
Tena uepes ¢ = | ¢ mocne Havana amkeHus. ConpoTHBICHNE BO3AyXa HE YUUTHIBATS.

Koreco, Bpamasch paBHOYCKOPEHHO, JAOCTUTIIO YIIIOBOW ckopoctd @ = 20 pad/c depe3 N= 10 06 mocne Hadana
BpaeHus. Hailtu yrnoBoe yckopeHue & Koneca.

Koneco paguycom R = 10 cm Bpamaercst ¢ MOCTOSIHHBIM YIJIOBBIM ycKopeHueM & = 3,14 pao/c. Halitn s Toyek Ha
obozie Koseca K KOHITY HEpBOI CEKyHIbI NOCHe Hayajia JIBMDKEHUs: 1) YIIIOBYIO CKOpPOCTb, 2) JMHEWHYIO CKOPOCTS,
3) TaHTeHIMANIBHOE yCKOpeHue, 4) HOpMalbHOE YCKOpEHHWE, 5) IOJHOE YCKOpEeHHe, 6) Yroi, COCTaBISIEMBIH
HaNpaBICHUEM IIOJIHOTO YCKOPEHUsI ¢ PaJyCcOM KoJeca

Tema 2. lunamuka
IIpakTnueckoe 3anarue Ne 3, 4. JluHaMuKa IOCTYNaTENbHOIO ABWKEHUS MAaTEpPUaIbHON TOUKH

KontpomnsHslii Bonpoc

Teno nBmXKeETCS O TOPU30HTAILHON IUIOCKOCTH MOA IEHCTBUEM CUIIbI I, HaNIpaBJIEHHOM MO YITIOM ¢ K TOPU30HTY.
Haiiti yckopenne a tena, ecnm Ha Hero AeicTByer cwia F, a KO3(GGHUIUEHT TPEHUS MEXKAY TEJIOM M IUIOCKOCTHIO
paseH u. I1pu kakom 3HaueHnu cuitel F nBrmokeHne OyJeT paBHOMEPHBIM?

OnpenenuTs yCKOpEHUE @ Tela, COCKANb3BIBAIOIIETO C HAKIOHHOM IUIOCKOCTH, €CIH yroi HAaKIOHA IUIOCKOCTH
a = 30°, a KO3 PUIHMEHT TPEHHS MEK/LY TEJIOM H IUIOCKOCThIO paBeH # = 0,3

Ha ropr3oHTanbpHO# INTOCKOCTH HAXOJATCA CBSI3aHHBIE HEBECOMOM U OJHOPOAHOM HHUTBIO [[BA TEJa, MAacca KOTOPBIX
m; v my. K Teny maccoit m, npunoxeHa cuia F, HarpaBieHHas 10J YIJIOM o K ropu3oHTy. Koadduument Tpenus
MEXJly Tpy3aMH U INIOCKOCTBIO paBeH 4. ONpenenuTs HaTsbkeHue HUTu 7'

Kakoii yroi @ ¢ TOpM30HTOM COCTaBIISIET MMOBEPXHOCTh OEH3MHA B Oake aBTOMOOWIIS, JBIKYIETOCS TOPU30HTAIBHO
C HOCTOSIHHBIM yCKOpeHHeM a = 2,44 m/c’?

JIBa rpy3a maccamu m; = 2 ke M1 mz= 1 ke COeqUHEHbI HUTHIO M NIEPEKUHYTHI Yepe3 OJIOK, KOTOPHIM He BpaIlaercs
(puc. 3.5). Haiitu: yckopeHHe @, ¢ KOTOPBIM JIBWXKYTCS Ipy3bl, U HaTshkeHus 17 u T, HATeH, K KOTOPBIM IOJIBEIIEHBI
rupu. TpeHueM HUTH 0 OJIOK peHedpedb

Tema 3. 3akoH coxpaHeHUsI UMIIYJIbca. PeakTHBHOe 1BHKeHNe. 3AKOH IBHUKEHHUS IEHTPa

Mmacc. Pabora, MOIIHOCTD, JHeprus. 3aKOH COXpaHEeHHs MOJHON MeXaHN4YeCKOH JHepPrun

IIpakTnueckoe 3anarue Ne 4. 3ak0H COXpaHEHUS UMITYJIbCa

KonTtpomnbHslii Bonpoc

[Mapuk Maccoit m = 100 2, IBIKYIIUIACS CO CKOPOCThIO V= 1 wm/c, ypyro ynapseTcs 0 BEpTUKAIbHYIO IIOCKOCTE.
Ormpenenutb U3MEHEHHE HUMMYlbca AP 1apuka, €civ HalpaBJeHHE BEKTOpPAa CKOPOCTU COCTABISIET C IUIOCKOCTHIO
yron a, pasusiii: 1) 90°, 2) 60°, 3) 30°

Ha cniokoiiHoi1 Bosie IpyAa NepreHMKyIIpHO Oepery M HOCOM K HEMY CTOWT Jioaka Maccoit M u aymHoi L. Ha xopme
CTOMT 4esoBeK mMaccoil m. Ha xakoe paccrosiHue S ynanurcs Jofka oT Oepera, €ciy YelIOBEK MepelieT ¢ KopMbI Ha
HOC JIOAKH?

Jlemokon mMaccoit m = 6000 m, UAymuil ¢ BRIKIIOYEHHBIM JBHUTATEIEM CO CKOPOCTBhIO V; = 8 wm/c, HaTamKuBaeTcs Ha
HETOABIDKHYIO JIBIUHY W ABIKET e€ Breperau cebs. CKOpOCTh JIeOKoJIa YMEHBIIMIACh mpu 3ToM 1o V, = 3 wm/c.




OHPGZIGJ'II/ITI) MaCCYMJ'IB,HI/IHBI

ITpaktudeckoe 3anstre Ne 6, 7. Pabota. MomHocTs. DHeprus. 3aKoH COXpaHEHUs SHEPTUH

KontpomnsHslii Bonpoc

1. Hlap maccoit m; = 4 ke ABWXKETCA CO CKOPOCTBIO V7 = 5 w/c M cTanKMBaeTcs ¢ MapoM Maccoi m, = 6 ke, KOTOpBIH
JIBIDKETCSI B TOM >KE€ HAIPABICHUH CO CKOpOCThio V; =2 m/c. Onpenenuts CKOpOCTH LIApoOB IOCHE ynaapa. Yiaap
CYNTATh A0COJIIOTHO YIIPYTUM, IIPSIMBIM, HEHTPAIEHBIM

2. Illapuk Maccoii m, NONBEIICHHBI Ha HUTH, OTKJIOHCH OT MMOJIOXKEHUs paBHOBecHs Ha yron 90° u ormymieH. KakoBa
JIOJDKHA OBITH POYHOCTH HUTH [V, 4TOOBI NIAPHUK NPH IBWKEHUH He oOopBai ee?

3. Haiitm pabory, KOTOpYIO Haj0 COBEpIIMTb, YTOOBI CXaTh HpykuHy Ha 20 cm, €clIM H3BECTHO, YTO CHJIA
MIPOITOPIMOHAIBHA CXKATHIO MIPYXKUHBI, M UTO ISl CKAaTHS NPYXHHBI Ha | cm HeoOxonuma cuia B 29,4 H.

4. Haiiti yncneHHOE 3HAYEHUE TTIEPBOH KOCMHYECKOH CKOPOCTH, T.€. TAKOH CKOPOCTH, KOTOPYIO HAJ0 COOOIIUTH TEIy Y
TTOBEPXHOCTH 3eMJIH, YTOOBI OHO HAYaJIO0 ABUTAThCS BOKPYT 3€MIIH 110 KPYTrOBOH OpOUTE B KaUeCcTBE €€ CIyTHUKA

Tema 4. JuHaMuka BpamaTeJbHOr0 JABW/KeHHMs TBepaoro Ttejaa. Crartuka. YciaoBus
paBHOBecHus

IIpakTueckoe 3ansarue Ne 8, 9, 10. /luHamuka BpallaTeNbHOrO IBMXKEHMSI TBEPAOIO Teia.
MowmenT unepuuu u teopema llIteiinepa. YpaBHeHne MomMeHTOB. KuHeTnueckas sHEprusi TBEpAOIro
Tena. Y CIOBHs PABHOBECUS

KonTtpomnsHslii Bonpoc

1. KakoB nepuon T oOpalieHusi HCKyCCTBEHHOTO CITyTHHKa 3eMJIM IO KpyroBoi opbure Ha Bbicore £ = 7000 kM oT
nosepxnocty 3emmn? [punsts paguyc 3emmn paBHbIM R = 6370 kv, a Maccy 3emmu M = 5,98-10%* k2

2. K obony omHopomHOoro mucka paamycoMm R = 0,2 m mpuiokeHa TOCTOSHHas KacatenbHas cwia F = 98,1 H. Tlpu
BpAIllCHUH Ha JUCK JEUCTBYeT MOMEHT cuil TpeHus M = 4,9 H-u. Halitu maccy m 1nucka, €CId U3BECTHO, YTO OH
BpAIIAETCs C TIOCTOSHHBIM YITIOBBIM ycKopeHueM & = 10 pad/c’

3. JlBa rpy3a maccamu m; =2 k2 M m;= | k2 COeANHEHbI HUTHIO U NEPEKUHYTHI Yepe3 Osok, Maccoid M = 1 ke (puc. 6.1).
Haiitu: yckopenune a, ¢ KOTOPEIM ABIDKYTCS bI, M HaTsDkeHus T; u T, auTeii. Baok cuutaTh OJHOPOMHBEIM JUCKOM.
b &
Tpenuem mpeHeOpeyn

4. TopusontanbHas miardpopma maccoid M = 100 ke Bpamaercss BOKpYr BEPTUKAJIBHOM OCH, MPOXOJSIIEH Yepe3 LEHTP
wiatopmsl, aenas n; = 10 06/mun. Yenosexk Maccoir m = 60 ke CTOMT mpu 3TOM Ha Kparo mrathopmsl. C Kakon
CKOPOCTBIO @, HayHET BpalaThcs IUIardopMa, €CIM YeNOBEK NepelpeT OT Kpas IiaThopMbl K ee LEeHTpY?
Omnpenenuts padboty A 10 U3MEHEHUIO YIIIOBOM CKOpocTH IutaTtdopMbl. CuutaTh miathopMy KpyIiIbIM OZHOPOIHBIM
JIUCKOM C paiiycoM R; M, a 4eJIoBEKa — TOUEUYHOU MacCcoi

5. Teno nBMXKETCsS MO FOPU30HTAIBHOM IJIOCKOCTU IHOA JEUCTBUEM CHIIbl I, HAlpaBJIEHHOH MOJ YIJIOM ¢ K TOPU3O0HTY.
Koapduument tpeHus Mexay TeloM M IUIOCKOCThIO paBeH . [lpm KakoMm 3HaueHHMM cuibl F aBmkeHue Oyner
paBHOMEpPHBIM?

6. OmpenenuTs NOI0KEHHUE LIEHTPA TSKECTH OAHOPOJHON KPYIIION INTACTHHEL paauycoM R = 0,5 u, B KOTOpOH BBIpE3aHO

A
L a=
KBaJpaTHOE OTBEPCTHE CO CTOPOHOM 2

7. Ha Gapaban maccoit M = 9 ke HaMOTaH IIHYpP, K KOHITy KOTOPOT0 IPHUBSI3aH Ipy3 Maccoi m = 2 ke. Haiitn yckopeHune
rpy3a. bapaban cuntaTh OTHOPOJHBIM IMIMHAPOM. TpeHneM npenedpedsb

8. Jluck maccoil m = 2 ke KaTtutcsi 0€3 CKOJIBXEHUS 10 TOPU30HTAIBHOM INIOCKOCTH €O cKopocThio V' = 4 w/c. Haiitn
KHHETHYECKYIO YHEPTUIO JHUCKA

9. Haiitn nuHeiiHOe yCKOpEeHHE ABIXEHHS IIEHTPOB TshkecTH 1) mapa, 2) aucka, 3) oOpyda, cKaThIBarommxcs Oe3
CKOJIBKEHUSI ¢ HAKJIOHHO#M TUIOCKOCTH. YTON HaKJIOHA IIocKocTh ¢ = 30° k ropusonTy. HauanpHast CKOPOCT BCEX Tel
Vy = 0. CpaBHUTb HaliICHHBIE YCKOPEHHUS C YCKOPEHUEM TeJla, COCKAIb3bIBAIOLIETO C 3TON HAKIIOHHOM IIIOCKOCTH IIPH
OTCYTCTBUH TPEHUS

10. Kakoli HauMeHbIel AauHbl L Hago B3STh HUTh, K KOTOPOH MOJABEIIEH OAHOPOAHBIN Imapuk auamerpoM D = 4 cum,
YTOOBI NPU OMPEAEIECHNN MEPUOAa MANbIX KOJIeOaHWH IIaprKa paccMaTpHUBaTh €ro KaK MaTeMaTHYeCKU MasiTHHK?
OmmOKka Npy TaKOM JIONYIIEHWN HE TOJDKHA NpeBbmaTh 1 %

Tema 5. Mexanuyeckue koJied0anusi. BosHbl

[Tpaktuyeckoe 3ansatue Ne 11, 12. Mexanuueckue KosneOaHus. YpaBHEHHUS MaJlbIX KOJICOaHUH.
[IpyxuHHbI ocuIATOp. PU3NUECKUM MasATHUK. MaremaTudecKuid MasTHHUK. XapaKTEPUCTUKU
BOJIHBI. 3BYKOBBIE BOJIHBI

KontpomnsHslii Bonpoc

1. OpgHOponHBIN HIApUK MOABELICH HA HUTH, JJIMHA KOTOPOH paBHA pajuyCy IIAapHKa. Bo CKOIBKO pa3 MEPUOA MAJbIX
KoJieOaHWH 3TOro MasiTHHKA OOJbIIE MEpHoJa MAaTEMaTHYECKOro MAasTHUKA C TaKUM JK€ PAacCTOSHHEM OT TOYKH
MOJBECA 10 LEHTPA THKECTH?

2. MarepunansHas Touka ¢ mMaccoil 0,01 xe coepmiaer rapmoHndeckne koiebanusi ¢ nepuopoMm 2 c. Ilonnas sneprus




v —4 v v o )
KOJ'IG6J'IIOHIGI/ICH TOYKH paBHaA 10 ﬂ.?fc Haiitu AMIUTUTYy Ay KOJ'IG6aHI/II/I; HAIllMCAaTb YPAaBHCHUC KOJ'I€6aHI/II/I; HauTHu
HauOOJIbIIIEE 3HAUCHHE CHJIBI, z[eﬁCTBonmeﬁ Ha TOYKY

3. ®wusnveckuil MasTHHUK MPEACTABISIET coOol crepxens JumHoH [ = 50 cv u Maccoit m = 270 2 ¢ MPUKPEIUICHHBIM K
OIHOMY M3 €ro KOHLIOB TUCKOM paauycoM R = 10 cm u maccoit M = 500 2. Onpenenuts MOMEHT HHEPLIMK MAasiTHHUKA,
paccTosiHME OT [EHTPa MAcC JI0 TOUYKH IOJ[BECa; MEPHUO MANIBIX KoueOaHUH MasTHHKA

X, =COSﬂ'(t+%) (cm) "

4. CKJ'IaﬂBIBaIOTCH JBa KoJebaHus OJWHAKOBOI'O HAIIPABJICHUSA, BbIPAKACMbBIC YPAaBHCHUSIMU

X, :ZCOSﬂ'(l+y) (em) o
2 . Halitu ammmutynmy A w HadanpHYO (asy ¢ pe3yabTHPYIOMIETO KOJNECOAHWsS, HAIMCATH
YpaBHEHHE PE3YIBTUPYIOMIETO KOJIeOa s

_ -0,002¢
5. VYpaBHeHHE 3aTyxaromero KojeOaHWs CHCTEMBl UMEET BHI: x=03e coszt (m). Macca cucremsr 0,5 ke.

Omnpenenuts COOCTBEHHYIO 4YacTOTy KoieOaHWH, KOI(PQUIMEHT 3aTyXxaHui, Kod(QQUIMEHT CONpOTHUBIICHHS,
norapupmuydeckuii nekpeMenT. IlogcuanTars aMmnTyty KojeObaHni B MOMEHT BpeMenH ¢ = 20 ¢

6. Ilomepeuynasi BOJMHA pacrpoCTpaHseTCs BIOIb YIPYroro LIHypa cO CKOpocTeio 15 wm/c. Komebanust mcTovHMKa

103 o 2
3aJaI0TCsSl YPABHEHUEM y=10"sin10 t. OrnpenenuTth JUIMHY BOJIHBI; CMEIIEHUE U CKOPOCTh TOYKH, OTCTOAILEH OT
WCTOYHHKA BOJH HA PAcCTOSHUHM X = 45 m, B MOMEHT BpeMeHH ! = 5 ¢; pa3HOCTh (a3 KojeOaHWi JIBYX TOYEK,
OTCTOSIIIMX OT UCTOYHHUKA BOJIH HA PACCTOSIHUM X; = 15 M ux; =25 m

7. Ha mocce cOmKkaroTcest 1B€ aBTOMAIIMHEI co ckopocTaMu V; =30 m/c u V= 20 m/c. [lepBas U3 HUX IOJAET 3BYKOBOH
curHas vacrorod v; =600 [y. Hailtm kaxyllyrocss 4acTOTy V, 3BYKa, BOCHPHHUMAEMOIO BOAMTEIEM BTOPOU
aBTOMAIIMHBL, B IyX cliydasx 1) mo BcTpeuw; 2) mocie BCTpeyn

Tema 6. MexaHHKa JKMAKOCTell U Ia30B
IIpakTueckoe 3anstue Ne 13, 14. VpaBHeHue Hepa3pblBHOCTH. I'MapocTaTHuecKoe JaBJICHHUE.
3akoH ApxuMena. I'mapaBandeckuii npecc. YpasHenue bepHymim

KontpomnsHslii Bonpoc

1. OpgHOponHBIN HIapUK MOABEIIEH HA HUTH, JJIMHA KOTOPOM paBHA pajuycCy IIapHuka. Bo CKOIBKO pa3 MEpUOA MaJbIX
KoJieOaHWH 3TOro MasiTHHKA OOJbIE MEepHoJa MAaTEMaTHYECKOro MAasTHUKA C TaKUM JK€ PAacCTOSHHEM OT TOYKH
MOJBECA 10 LEHTPA THKECTH?

2. MarepuansHas Touka ¢ Maccoii 0,01 xe coepmiaer rapmoHndecknue konebanusi ¢ nepuopoMm 2 c. Ilomnas sneprus
v —4 v v o )
KoneOmomieiicst Toukn paBHa 107 [Jowe. Halitm aMrumTyny KoseOaHWid; HamucaTb ypaBHEHHE KojeOaHWi; HaWTH
HauOoJIpIIee 3HAUCHHUE CHIIbI, JCHCTBYIONIEH Ha TOUKY

3. ®wusnveckuii MasTHHUK MPEACTABISET coOol crepxens JumHoH [ = 50 cv u Maccoit m = 270 2 ¢ MPUKPEIUICHHBIM K
OJIHOMY U3 €ro KOHLIOB TUCKOM paauycoM R = 10 cm u maccoit M = 500 2. Onpenenuts MOMEHT UHEPLIMU MAasiTHHUKA,
paccTosiHME OT [EHTPa MAcC JI0 TOYKH IOJ[BECa; MEPHUO MANIbIX KoueOaHUH MasTHHKA

X, = cos7r(t+%) (em) "

4. CKJ'IaﬂI)IBaIOTCH JBa KoJebaHus OJJMHAKOBOT'O HAIIPABJICHUS, BbIPA’KACMbBIC YpAaBHCHUAMU

X, =20057r(t+%) (cm) 5
. Haittm ammntyny 4 w HavanbHyO (Ga3y ¢ pe3ylbTHPYIOIEro KojeOaHWs, HalmcaTh
YpaBHEHHE PE3YIbTUPYIONIETO KOJIeOaHusI

_ -0,002¢
5. VYpaBHeHHE 3aTyXalomero KojeOaHUs CHCTEMBI MMEET BHI: x=03e cos i (m). Macca cucremsr 0,5 xe.

Omnpenenuts COOCTBEHHYIO 4YacTOTy KoieOaHWi, KOI(PQHUIMEHT 3aTyXxaHui, Kod(QQUIMEHT CONpOTHUBIICHNUS,
norapupmuyeckuii nekpeMenT. [logcunTare aMmnTyty KojeOGaHni B MOMEHT BpeMenH ¢ = 20 ¢

6. Ilomepeuynasi BOMHA pacrpocTpaHsETCsl BIOIL YIPYroro LIHypa cO CKOpocTeio 15 wm/c. Komebanust mcTouHMKa

-3 2
=10"sin10"¢ .
3a4al0TCs ypaBHeHI/IeM y . OHpeﬂeJ’II/ITB HJ'H/IHy BOJIHBI;, CMCUICHUEC U CKOpOCTB TOYKH, OTCTOAIICU OT
HNCTOYHHKA BOJIH Ha paCCTOHHI/II/I X = 45 M, B MOMCHT BpeMeHI/I t = 5 C, paBHOCTB (1)33 KOJ'IC6aHPII>i HByX TOYCK,
OTCTOAIIUX OT UCTOYHHUKA BOJIH HA paCCTOHHI/II/I X = 15 MUXy = 25 M

7. Ha mocce cOmmkaroTces 1B aBTOMAIINHEI ¢o cKkopocTaMu V; =30 m/c u V= 20 wm/c. [lepBas U3 HUX IOJAET 3BYKOBOH
curHas vacrorod v; =600 [y. Hailtm kaxyllyrocss 4acTOTy V, 3BYKa, BOCHPHHUMAaEMOIO BOAMTEIEM BTOPOU
aBTOMAIIMHEL, B IyX cliydasx 1) mo BcTpeuw; 2) mocie BCTpeyH

Tema 7. UpeanbHblii ra3. 3akoHbl HIAeaJbHOIO rasa. YpaBHenue Ban-nep-Baanbca.
IlepBbIii 3aK0OH TEPMOIMHAMHUKHU

IIpakTueckoe 3anstue Ne 15. YpaBHeHuUs coCTOsAHUS UaeaIbHOTO rasa. M3onpouecchl. I'a3oBbie
3aKOHBI. 3aKoH JlambToHa

KonTtpomnsHslii Bonpoc

T0 v v
1. TpuHAB MONEKyIBI BOABI AuaMeTpoM d = 2,7-107° m, HAWTH, Kakas 4acTh BCETO IMPOCTPAHCTBA, 3aHITOTO BOJOW,
MIPUXOJIUTCS HA JOJII0 CAaMMX MOJIEKYJI M KaKasi Ha JJOJII0 MPOMEXYTKOB MEXIYy HUMU

2. PeHTFeHOCprKTypHBIﬁ aHaJIM3 Ja€T BO3MOKHOCTbL M3MCPUTH PACCTOAHHUC MCEKAY YaCTHLAMH B KpHCTaHHHQECKOﬁ
CTPYKTYpC C BBICOKOI CTEIICHBIO TOYHOCTH. Kak OIpCACINTbL YUCIO ABOFaI[pO NA, CCJIM M3BCCTHBI PACCTOSIHUC l




MCKAY HEHTPAMH aTOMOB, PACIIOJIOXKCHHbBIX B Yy3JIaX Ky6a, IUIOTHOCTB p BCHICCTBA U MOJIIpHAsd Macca ,u"

3. HCHOJHBYH 3HAYCHUEC aTOMHOMU CAWHUIIBI MACCBI, BBIYUCIIUTD B KWUJIOTPAMMaAX MACCy aTOMa KCCHOHA

CKOJIBKO YaCTHI] HAXOIUTCS B 2 2 a30Ta, €CIU CTeNeHb ero aucconuanuu o, = 0,057

I'a3 cxat uzorepmmdecku otT oo0beMa V; = 8 1 1o oowvema V, = 6 1. [laBnenue mpu 3ToM Bo3zpocio Ha AP = 4 klla = 30
mm pm. cm. Kakum ObII0 IepBOHAYaIBHOE qaBieHue P;?

6. Kakoe KOIMYECTBO KMCIIOPOAA BBIIYCTHIIM M3 OamioHa eMKocThio 10 .z, eciny IpH 3TOM IOKa3aHHS MaHOMETpa Ha
6asutone usmenmuck ot 14,0 1o 6,0 amu, a Temneparypa nonusmnacs ot ¢, =27 °Cno t, =7 °C?

7. Hatitn MOJIAPHYIO MacCy BO3JyXa, CUuTas, 4YTO OH COCTOMUT IO Macce u3 OIHOM YacTu KHUCJIOpoaa U TpEX gacTeH a3ora
(m,:mz = 13)

8. Ha PUCYHKE  JaH I‘pa(l)I/IK M3MCHCHUA D COCTOSHUA nacaabHOI O rasa B

koopauHatax (P, V). [IlpencraButh 3TOT 2 7 3 npouecc B koopaunatax (P, T) u (V,T)

Z >
>

0 |4

9. JlBa cocyna OAMHAKOBOIO OOBEMa coOAepXaT BO3MyX, OJMH IpH Temreparype 7; W IaBieHWH P;, apyroi mnpu
temneparype 7> u qasienun P,. Cocynsl coequnuin. Iocie BIpaBHUBAHUS JaBICHUN U TEMIIEPATyp BO3AYX HAarpenu
J1o Temneparypsl 7. Kakoe ycTaHOBUTCS JaBJIEHUE MTOCIIE HATpEBaHMs?

10. B xomHaTe o6bemom V' = 120 »° mpu Temmepatype ¢ = 15 °C OTHOCHTEIbHAs BIAXHOCTh BO3IyXa COCTABISET ¢ = 60
%. OnpenenuTh MacCy BOISHBIX [IAPOB B BO3MyXe KOMHATHL J[aBIeHHE HACBIICHHOrO BOMSHOrO mapa mpu ¢ = 15 °C
paBHO Py = 12,79 mm pm. cm.

11. Haiitn moOaBOYHOE AaBjieHHE BHYTPH MBUIBHOTO ITy3bIpsi tuaMeTpoM d = 10 cm. Kakyio paboTy Hy>KHO COBEpILIUTS,
94TOOB! BBLAYTH 3TOT ITY3BIPh?

12. Bo CKOJIBKO pa3 IUIOTHOCTH HACBHIIICHHBIX BOSHBIX TAPOB MpH Temreparype 16°C MeHsblle IIOTHOCTH BOMIbI?

13. B 3akpeiToM cocyze npu temneparype ¢ = 20°C HaXOIUTCs BIAKHBIN BO3IyX ¢ OTHOCHUTEIIBHOMN BIAXHOCTHIO 80 %.
Ha ckonbko rpamycoB Ha/lo MMOHU3UTH TEMIIEPATYPY CTEHOK COCY/a, YTOObI HAa HAX Hadajla BHIAAATh poca? Y aenpHas
TerutoTa napoobpaszosanus Bojel pu 20°C pasua 600 xai/2. BoJsiHOl nap paccMaTpiBaTh KakK WICAIBHBIN ra3

14.B cocyne Bmectumoctsto V = 0,3 7 Haxomurcs 1 monw yrimekucnoro rasa mnpu temmneparype 300 K. Onpenenure
JIaBJIEHUE ra3a no ypasHeHuo Ban-nep-Baansca

15. TIpuHsB MOJIEKYIBI BOIBI 3a mapuku guamerpoM d = 2,7-10"° a, Haiitn, Kakas 4acTh BCEro MPOCTPAHCTBA, 3aHATOrC
BOJIOM, MPUXOAUTCS HA JOJII0 CAMUX MOJIEKYJ U KaKasl Ha JOIIO IPOMEXKYTKOB MEXY HUMU

16.B oueHb NMPOYHOM 3aKpPBITOM CTaJBHOM OaUIOHE 3aKJIOYeHa BOJA, 3aHUMAIOIIAs NMPH KOMHATHOH TeMIiepaType
MOJNOBHHY o0ObeMa OayutoHa. Halitm naBneHuwe (B TEXHHMUYECKMX aTMoc(epax) M IUIOTHOCTh BOISHBIX INAPOB IPH
HOBBIIICHAN TeMIeparypst 1o ¢ = 400°C

17. Onpenenuts naBienue 280 ¢ a3ora, HaxosIIerocs npu Temmeparype 27°C B cocyne, 00beM KoToporo pasen: 1) V =
1,00 47; 2) ¥'=0,50 1

IIpakTnueckoe 3anstue Ne 16. [lepsslii 3akoH TepMoauHaMukH. Temossle MamuHbl ¥ ux KIIJL.
Mammnna Kaphno

KontpomnsHslii Bonpoc

1. Kucnoponx maccor m = 2 ke 3aHEMaeT o0beM V; = 1 M ¥ HAXOIUTCS TIOX JaBJIcHHEM P ; = 0,2 MIla. 'a3 Obu1 HaTpeT
CHAYaNa TPU MIOCTOSHHOM JABJICHHH 10 obbeMa V; = 3 x’, a 3aTeM IpH MOCTOSHHOM 00beMe 10 aaBienus P, = 0,5
MIla. Haiitn n3menenue AU BHYTpEeHHEH YHEPTUU Ta3a, COBEPIICHHYIO UM paboTy A U Terioty (O, IepelaHHyo Tasy.
IMocTpouts rpaduk nporecca

2. B umnuzzape noj mopuHeM HaXOAUTCS BOAOPOJ Maccon m = 0,02 xe npu Temneparype 7; = 300 K. Bogopon
CHavaia pacUuIMpuiics aanadaTHO, YBEIWYHB CBOH 00BEM B 71; = 5 pa3, a 3aTeM OBUI C)KAT M30TEPMUYCCKH, MTPUICM
00beM Ta3a yYMEHBIIWICA B n, = 5 pas. HaiiTm Temmepatypy B KOHIIE aqua0aTHOTO pPACHIMPCHUS W padoTy,
COBEpIIAEMYIO T'a30M IPH 3TUX TIporieccax. M300pa3uTh mporece rpadudecKu

3. 10 2 xucrmoposja HaxomsATCs oA jaaBicHueM 3 6ap mpu Temmeparype 10°C. Ilocie HarpeBaHWs TPU MOCTOSHHOM
JaBiieHHH Ta3 3aHsn oobeM 10 z. Haittm: 1) konmmyecTBO Temia, MONYYEHHOTO Ta3oM; 2) SHEPIUIO TEIUIOBOTO
JIBIDKEHUS rasa J0 ¥ 10cJe HarpeBaHUs

4. B 3akpeiToM cocyae oobeMoM 10 7 Haxomutcs BO3;yX mpu jaBienuu 10° [1a. Kakoe KOIMYECTBO TeIula HAIO
5
COOOMINTH BO3AYXY, YTOOBI IMTOBBICUT AaBiieHue 10 5-10° [1a?

5. Brrauciaurth YACIBHBIC TCIUIOCMKOCTH HNPU NOCTOSIHHOM o0BeEMe ¢y, W IIpu IIOCTOSAHHOM JaBJICHMHU C, HCOHA H
BOJ0OpPOJa, MMpUHUMaAs 5TH Ia3bl 3a UCAJIBHBIC

6. BEMMCINTE yIEIbHBIE TEIUIOEMKOCTH C, U C, CMECH HEOHA U BOAOPOJA, €CIIM MACCOBBLIE JONIM HEOHA M BOJAOPOAA
cocTaBisIioT @; = 80% u w, = 20%. 3HaveHus yIeNbHBIX TSIUIOEMKOCTEH T'a30B B3ATh U3 MPEABIYIICH 3a1a9n

7. UYemy paBHa CTENEHb JUCCOLMAIINN KUCIOPOJA, €CIH YeIbHAasl TEIIOEMKOCTh €r0 MPH ITOCTOSHHOM J[aBJICHUH paBHA
1050 Horc/xeK?

8. TemmoBas mammna padotaer 1o odparumomy 1ukiny Kapro. Temmneparypa Teroornarunka 7; = 500 K. Onpenennutsb
tepmuuecknit KITJ| mmkina n Temneparypy 7, TEIUIONpHEMHHMKA MAIIMHBIL, €CIH 3a CYET KaXKIOTO KUIOONCOYVIA
TEIIOTHI, TOTYYEHHOH OT TEMIO0TAATYNKA, MallliHa coBepmaetr pabory A =350 /o




Tema 8. Tennoemkoctb. IlosmTponnbie nponeccsl. Padora. Iurponusi. Bropoii n Tperuii
3aKOHbI TepMoAnHaAMHuKH. TernuoBble MammmHbl. OCHOBBI CTATHCTHYECKONH TEPMOAWHAMHUKH H
MOJIEKYJIAPHO# PU3UKH

IIpaktnueckoe 3anatue Ne 11. OcHoBHoe ypaBHenne MKT. Pacnpenenenune Makcpenna 1o
ckopocTsaMm. bapomerpudeckas popmyna. Pacnpenenenune bonbumana. CpeqHee YUCIIO CTOJKHOBEHUMN
U Cpe/IHss JJIMHa CBOOOIHOTO Mpobera MoJIeKyI

KontpomnsHslii Bonpoc

1. B xamopuMeTp HaJIUTO m; = 2 k2 BOABI, UMEIOUIEH TeMiepaTypy ¢; = +5°C, 1 MOI0XKEH KYCOK JIbAAa Maccoit m, = 5 ke
npu Ttemmeparype ¢, =—40°C. Ompenmenutb Temuneparypy 6 u o0beM V comepXKMMOro KajJopuMeTpa IIocie
YCTaHOBJIEHHS TEIUIOBOIO DPABHOBECHS. TEINIOEMKOCTHIO KaJOpUMETpa M TEIUIOOOMEHOM ¢ BHEIIHEH cpenoi
npeHeOpeus. YiaenpHas Teruiota IwiaBieHus Jgbma r= 0,33 Moc/ke. YOenpHBIC TEIDIOEMKOCTH BOABI ¢; = 4,2
k/Dic/(ke'K), mena ¢, = 2,1 kl{owc/ (ke K).

2. Haiiti u3sMeHeHMe SHTPOIMHK TP Tiepexoze 8 2 kucmoponaa ot oosema 10 1 pu Temmeparype 80°C x o6bemy 40 1
npu temmeparype 300°C.

3. Haiitu u3meneHue sHTponmu npu npespamennd 10 2 apaa npu — 20°C B map npu 100°C. Y penbHast TEIIIOEMKOCTD
meaa ¢; = 2100 [owc/ke K. Y nenbHas TEIIOEMKOCTh BOABI ¢; = 4200 /[oic/ke-K. Y nenpHas TEIUIOTa TUIABJICHUS JIBJA!
2. =3,35-10° J]oic/ke. Y nerbHast TEIUIOTa MapooOpasoBanms Bombl: = 2,26-10° Joc/ke.

4. KapOropaTopHblIii BUTaTeNlb ABTOMOOWIIS TTOTPEOIIsieT MUHUMANBHO 265 2 O6ensuHa Ha 1 zi.c./uac. Halitu morepu Ha
7
TpeHHe, TeIuIonpoBogHocTs W 1p. Koaddumment cxarus 6,2; temnorBopHas criocodHocts 4,6:10° [owc/ke.
Iloxa3aTens monuTpoONsl paseH 1,2.

5. Cpennsisi KBaJpaTHYHAsI CKOPOCTH MOJIEKYJI HEKOTOpPOTO ra3a NMpu HOPMAaIbHBIX YCIOBHsIX paBHa 461 wm/c. Kakoe
KOJIMYECTBO MOJIEKYJI COAEPKUTCS B 1 2 3TOrO raza?

6. Kaxkas gacts monexyn kucinopoza mpu 0°C obnagaer ckopoctsio ot 100 m/c mo 110 m/c?

7. BplcoTHast KOcMUYecKasi CTaHIMsI Ha rope Ajare3 B ApMEHUM pacnoyiokeHa Ha BbicoTe 3250 m HajJ ypOBHEM MOpSL.
Haiitu naBneHue Bo3myxa Ha 3TOH BbICOTe. TemmepaTypy BO3AyXa CUMTATh MOCTOSHHOW U paBHOH 5°C. MomnspHyo
MacCy BO3JIyXa IPUHATE paBHOU 29 ke/monw. JlaBnenue Bo3ayxa Ha ypoBHE Mops paBHO 760 mm pm cm.

8. Haiitu 4ymcio CTONKHOBEHMH Z, KOTOpBIE NPOMCXOAAT B TEUYEHHE CEKYHABI MEXIy BCEMH MOJEKYJIaMH,
HAXOAIMMUCS B o0beMe v = 1,0 ma’ BOZOPONA NP HOPMAJIbHBIX YCIOBHSAX. IIpHHATH d((EKTHBHBI IHaMeTp
MOJIEKYJIBI BOIOPOJA paBHbIM o = 2,3-10"" u.

9. HaifTu INIOTHOCTB ra3a, eclId MOJEKYJIa 3a BpeMs | ¢ UCIBIThIBAECT CTOIKHOBeHU npu temneparype T = 40°C.
&

10. OHpeZ[eJ'H/ITI) BO CKOJIBKO pa3 OTJIMYarOTCA KOS(b(bI/IHI/IeHTI)I JTHUHAMHWYECKON BSI3KOCTHU aproHa u rejius, €Ciin 00a rasa
HAXOAUTCA IMPU OAMHAKOBBIX TEMIICPATYPC U NaBJICHUU. 9(1)(1)€KTI/IBHI>I€ JAUAMCTPbI MOJICKYJI OTUX I'a30B U3BCCTHLI.

11. Yrmekucnsiit ra3 CO, u a30T N, HaXOIATCA B OJAWHAKOBEIX yCIOBHUAX. OmpenenuTh OTHOMICHHE KOA((UIMEHTOB
muhdy3nn, KodQOUIMEHTOB TUHAMHYECKOW BS3KOCTH W KOX(QQUIMEHTOB TEIJIONPOBOAHOCTH, CUHTAs
3¢ QEKTUBHBIE AUAMETPbI MOJIEKYJ OTMHAKOBBIMH.

Tema 9. OcHoBBI 71ekTpOCcTaTHKN OCHOBBI Teopuu NMoJs. IIpOBOAHMKH U TUIJIEKTPUKH B
3JIEKTPOCTATHYECKOM I0JIe

IIpaktnueckoe 3ansatue Ne 19, 20. 3akon Kynona. /IBuxeHue u paBHOBecue 3apsnoB. Pacuer
HaNpsHKEHHOCTH 1onieil. Pacuer sHeprum u pabotel. Pacuer nmotenmana ais pacupeaeneHuii 3apsaoB.
Pacuer 31eKTpPOEMKOCTH KOHIEHCATOPOB pa3iu4HOM (opMbl W OaTapeil KOHIEHCATOPOB, SHEPTUU
3apsKEHHBIX IPOBOJIHUKOB U KOHJIEHCATOPOB

KonTtpomnbHsblii Bonpoc

1. OmpenenuTs CHUIy B3aUMOJEUCTBUS JBYX TOUEUHBIX 3apsioB paBHbIX 3 mMxKa u 6 mxKn, OTCTOAIMMX APYr OT Apyra
Ha paccTosiHue 3 cu B KepocuHe. MaIeKTprduecKas IPOHUIIAEMOCTh KEPOCHHA: € = 2

v 7
2. JIBe OeckOHEUHBIE MapasuICIbHbIC IIACTHHEI PABHOMEPHO 3apsDKEHBI ¢ MIOBEPXHOCTHOM TUIOTHOCTEIO 0 = 20 HK /M
Ho=-—40 nKu/n. Ormpenenutb CUIy B3aUMOJEHCTBUS MEXIY IUIACTUHAMH, NMPUXOAALIYIOCS Ha IUIOWAIbL S,

2

paBHyto 0,5 u

3. Tonkwmii crepkeHp JumHON [/ = 8 cm Hecer paBHOMEpHO pacmpenencHHbI 3apsan O = 0,1 wmxKn. Onpenenuts
TIOTEHINAT () IIEKTPHUUYECKOTO TI0JIS B TOUKE, JISKAIEH HAa OCH CTEPKHS Ha PacCTOSIHUM a = 15 cm oT Ommkaiiero
€ro KOHIIa

4. JlBa OIMHAKOBBIX MaJEHBbKHX IAPHKa MOJABEIICHH HA HEBECOMBIX HUTSX JUIMHOM [ = 12 cm Kakaas B OHOM TOUKe.
Korna um coobumm oxuHakoBbie 3apsiasl Q = 4 #Kn, mapuku pasonummch Ha yron o = 20°. Haliti crity HaTshKeHusT
KaXKI0M HUTH, €CIIH MEXY IIapUKaMU HaXOIUTCsl HEKOTopas cpeja € = 7,8

= = Y

5. 3apsn paBHOMEpPHO pacHpeiecH MO OCCKOHEYHOH IDIOCKOCTH C TOBEPXHOCTHOH IDIOTHOCTBIO o = 10 nKiu/m”.
Omnpenenuts pazHOCTh MOTEHIMANOB U MBYX TOYEK OIS, OJHA M3 KOTOPHIX HAaXOJUTCS Ha IUIOCKOCTH, a Jpyras
yJaajeHa oT Hee Ha paccrogHue r = 10 cm

6. Ha paccrostHum r; = 4 cm oT OECKOHEYHO UIMHHOW 3apsDKEHHON HUTH HaXOAWTCSA TOUEUHBIH 3apsan g = 0,66 uKi.




[Mox neiicTBHEM OIS 3apsi NPHONIMKASTCS K HUTH IO PACCTOSIHUS ¥, = 2 cM; TIPU 3TOM coBepluaercst padbora 4 =5
mK/[orc. HaliTh TMHENHYIO IWIOTHOCTD 3apsiia T HA HUTU

7. TIpocTpaHCTBO MEXIy IUIaCTHHAMH IUIOCKOTO KOHAEHCATOpa 3aloJIHEHO AMRJIEKTPUKOM. PaccTosiHue Mexay
mwractuHaMu d = 2 mm. Ha mmacTiHBI KOHIEHCaTopa mogaHa pa3Hocts notennuanos U; = 0,6 xkB. Eciu, oTkimouns
HCTOYHUK HANpSOKEHHs, BBIHYTb JAUAJIEKTPUK M3 KOHIEHCATOpa, pPa3HOCTh MOTEHIMAJOB Ha IIACTHHAX
KOHJeHcaTtopa Bo3pactaer a0 U, = 1,8 kB. HailTh NOBEpPXHOCTHYIO IUIOTHOCTH CBSI3aHHBIX 3apsifioB 0. Ha
JIUDJIEKTPUKE U AUDJIEKTPUYECKYIO0 BOCIPUUMYHUBOCTD ) AUAJIEKTPUKA

Tema 10. ITocTOSIHHBII 3JIeKTPHYECKUI TOK. JJIEKTPUYECKHH TOK B Pa3JINYHBIX cpeJax

[Tpaktuyeckoe 3anstue Ne 21, 22. PacueTsl conpoTuBieHUs, OaTapeil CONPOTUBICHUH, TOKOB U
HaNpsHKCHUH B OJTHOPOHBIX LEeMsaX. PacueTsl paboThl, MOITHOCTH U TEIJIOBOTO AEHCTBHs ToKa. Pacuer
HEOJTHOPOJHBIX YYaCTKOB LeMU. PacyeTbl TOKOB, HampsyKEHHH, pabOThl, MOLTHOCTH M TEIUIOBOTO
JNEUCTBUS B 3aMKHYTBHIX LEIsX, K.ILJ. 3aMKHYTOM Lenu. Pacuer pasBerBiieHHbIX Leneu. [Ipasuna
Kupxroga

KontpomnsHslii Bonpoc

1. CKONBKO 3JIEKTPOHOB MPOXOMUT 3a | ¢ yepe3 cedeHwe NpoBopHWKa auamerpoM 0,5 im MEIHOTO NPOBOJHHKA
JutHHOM 20 M NpH HAIPSUKEHHH Ha ero Kounax 12 B? Y nensHoe conpotuienne Memu: p = 1,7-10° Omn.

2. D/I1C 6arapen 10 B. IIpu cune Toka 0,4 4. KI1] 6aTapen pasen 0,8. OnpenenuTs ee BHyTpEHHEE CONPOTHUBIICHHE

-0
3. Cuima TOoKa B nenu HU3MCEHSCTCA CO BPEMCHEM IIO0 3aKOHY 1=5¢ ’05t. OHpe,HCJ'II/ITb KOJIMYECTBO TCIJIOTBI, KOTOPOC
BBIJICJIUTCA B IIPOBOAHUKC COIMPOTHUBICHUCM R=80m3a BpEMsl, B TCHCHNEC KOTOPOIr'O TOK YMCHBIINUTCA B 82 pa3

4. Jlpe rpynmel U3 TpeX MOCIENOBATEIbHO COENAMHEHHBIX IEMEHTOB coeluHeHbl mHapamiensHo. OJC kaxaoro
atemenTa ¢ = 1,2 B, BHyrpenHee conporusieHue » = 0,2 Om. Ilomeuennast OGarapess 3aMKHyTa Ha BHEIIHEE
conporusienue R = 1,5 Ou. Halitu cuiny Toka / BO BHEHIHEN Lienu

5. Ilpum moaxIIOYeHNH pe3nucTopa K Oarapee ralbBAHNYECKUX JIEMEHTOB CHIIa TOKa B LIeNH paBHa /; = 2 4, HanpspkeHne
Ha pesucrope U; = 3 B, MOImIHOCTh TOKa BO BHemiHed nenu P; = 6 Bm. [Ipn noxakiroueHn K 3ToH ke Oarapee

£
JPYroro pe3ncTopa CHlla TOKA B LENH cTama paBHOW I, = 4 A, manpsxenue — U, , MommuocTts Toka — Py = 0 Bm.
Omnpenenure OJ]C 1 BHyTpeHHEe CONPOTUBICHHE OaTapen

6. Ilo npoBoaHuky compoTtuBieHHeM R = 3 Om Te4eT paBHOMEPHO OT Hysl Bo3pacTaromuil Tok. [Ipu aToM 3a Bpems
= 8 ¢ B npoBoaHuke Bolaenserca 200 o tenna. Onpeaenuts 3apsij ¢, NpOIe N 10 TPOBOAHUKY

7. B 1exe yCTaHOBIEHO CEMb MOTOPOB, BKJIIOUEHHBIX MapalljielbHO B ceTh ¢ HampspkeHueM 120 B. Kaxaplid MoTtop
notpednsier MomHocTh 1,2 kBm. Onpenenuts: 1) TOK, MOTPeOIsSeMBId KaXIbIM MOTOPOM; 2) TOK B CETH;
3) HampspKeHWe Ha 3aKUMax JAWHAMO-MAaIlMHBI, KOTOPBIE OTCTOAT OT Iexa Ha paccrosHuu 125 m. IlpoBona menHble
ceuenneM 25-10° 4’. Onpenenuts 0TEPIO MOITHOCTH B MPOBOJIAX

8. Ilpu momydeHUn aTFOMHHUS 3JICKTPOIH30M pactBopa A/,0;B paclUIaBICHHOM KPHOJIUTE MPOXOIUT TOK B 1 kA mpu
pasHocTu noreHuuanoB 8 B. 3a kakoe BpeMs Bblaenurcs 500 xe amomunus? Kakas snexktpuueckas HEprus npu
9TOM OyneT 3aTrpaueHa?

9. BHyTpeHHEEe CONpPOTHBIIEHHE JTHUX JJIEMEHTOB COOTBETCTBEHHO paBHbl 1 W 2 Om. UeMmy paBHO BHEIIHEE
COIIPOTHUBJIEHHE R, eciu TOK /;, TeKymui uepe3 ; paBeH 14? Halitu cuny Toka [, unymero uepes ¢,. Halitu cumy
TOKa [k, UOYHIEro yepe3 conporuBieHue R. OnpenenuTs MOIHOCTh TOKA, BBIAEISAEMYIO KaXKIbIM 3JIEMEHTOM LEMH.
Ompenenuts KITJI xaxxaoro snemenra

&l &2

Tema 11. MaruuTHoe noJjie u ero cBoiicrsa. MarHuTHoe noJjie B BelecTse

[Tpaktuyeckoe 3ansite Ne 23, 24. PacyeTbl MarHUTHBIX TOJIEH TOKOB pazIU4HON (HOPMBL.
IIpumenenne Teopemsl buo-Capapa-Jlannaca 1 3aKkoHa NOJHOrO TOKa. Pacuer nBHMkeHUs 3apsl0B B
MarHuTHOM noJje. PaBHOBecHe U IBUKEHUE TOKOB B MAarHUTHOM I10J1€

KonTtpomnsHslii Bonpoc

1. OnpenenuTs UHAYKIHIO MarHUTHOT'O I0JIsl, CO3JaBa€MOr0 OTPE3KOM MPSIMOro MPOBOJAA, B TOUKE, PABHOYAAJIEHHONW OT
KOHIIOB OTpe3Ka U Haxonsuiuecs: Ha paccTosHuu a = 20 cm ot ero cepeaunsl. Cuiia Toka B npoBoje I = 30 A, niuHa
eroL =10 cm

2. DNEeKTpOH ABMXKETCS B MATHUTHOM IoJie ¢ MHAykuuel B = 10 u7Tn no BUHTOBOH JuHMK paguycoM R = 1 cm u marom
h = 6 cm. C xako¥ CKOPOCTBIO M IO/l KAKMM YIJIOM K HaIllpaBJICHUIO CHJIOBBIX JIMHHUH AJIEKTPOH BIICTEN B MAarHUTHOE
nosue?




3. IlpoBoguuk uMeeT (HopMy OECKOHEUHO JUIMHHOTO IWIMHAPA C BHYTPEHHUM pazuycoM R; = 7,5 cm n BHemHUM R, =
10 cm. Texymuil o MPOBOTHUKY TOK CHIION / = 1 A paBHOMEPHO pacHpeeseH o ceueHnto. OnpeaenuTs HHAYKIHIIO
MarHUTHOT'O NOJISL Ha paccTOSHUM ¥ = 12,5 cm OT ocH MPOBOJHUKA

4. Ha pucyHke M300pa’keHO CeYEeHHUE IBYX IPSMOIMHEHHBIX OECKOHEYHO JIMHHBIX MPOBOAHUKOB C TOKOM B INIOCKOCTH
yeptexka. PaccrosHue AB mexny npoomHukamu paBHO 10 cm, I; = 20 A, I, = 30 A Haiitu HanpseHHOCTb
MAarHUTHOTI'O ITI0JIS, BEI3BAHHOI'O ToKamu /; u I, B Toukax M;, M, u M;. Paccrossaue M;A =2 cm, AM> =4 cm, BM; =3
cM

11 12
o—@ * @—o
M, A M, B M;

Tema 12. SIBjieHUE 3JIEKTPOMATHUTHOH MHAYKINH
IIpakTnueckoe 3ansTue Ne 25, 26. PacueT MarHUTHOTO MOTOKA U 3JIEKTPOMAarHUTHON MHAYKLIUU.
Pacyer MHIYKTUBHOCTH IPOBOAHHMKOB, TPOLIECCOB CAMOMHIYKIIMU U SHEPTMH MarHUTHOTO NOJIs

KonTtpomnsHsblii Bonpoc

1. Karymka umeer 10000 ButkoB momansio 100 o’ Bpamaercs ¢ wacrtorod 3600 o06/mur B MarHUTHOM IIOJIE
HANPsDKCHHOCTHIO 4,1 A/m. OCh BpalleHUs JIEKUT B TUIOCKOCTH PAMKH U MEPIICHAUKYISIPHA CHIIOBBIM JIMHHUSM TIOJS.

Onpenennts MakcumanbHy0 OJ1C MHOYKIUY B paMKe

2. TlpoBonmouHbli BUTOK paxuycoM r = 4 cm, umeromuil conporusieHue R =0,01 Om, HaxomiaTrcs B OJHOPOIHOM
MAarHuTHOM Tose ¢ uHaykuued B = 0,04 Tu. ThnockocTs paMku cocTaBisieT yroi o = 30° ¢ IMHUAMU WHIYKIAH OIS,
Kaxkoe konndyecTBo 31eKTpuuecTBO () NPOTEUET 110 BUTKY, €CIM MATHUTHOE IIOJIE HCUYE3a€eT?

> = 7
3. OOMOTKa COJICHOHMIA COCTOHUT W3 N BUTKOB MEIHOW IPOBOJOKH, MOMEPEYHOE ceueHue kotopod S = 1 mm”. Jmuna
conerouna [ = 25 cm; ero comporuBicane R = 0,2 Owm. Haiitu wmmykTHBHOCTE L coneHowma. Y IeNbHOE
-8
conporusienue meau: p = 1,7-10° Om-m

Tema 13. Cucrema ypaBHennii MakcBes1a. JJ1eKTPOMArHUTHBIE KOJICOAHUSA W BOJIHBI
ITpaktuyeckoe 3ausTre Ne 27. Pacuer konebarenbHOro Koutypa. @opmyna Tomcona

KonTtpomnbHsblii Bonpoc

1. U3 cucreMsl ypaBHeHI/Iﬁ MakcBenia MOJMYYUTh YpaBHCHUSA HCIIPCPBIBHOCTU TOKOB W 3aKOH COXPAHCHUA 3apsaiad

2. Jloka3aTb, 4TO CyMMa TOKOB INPOBOAMMOCTM M TOKa CMEIIEHHsS, CLEIJIEHHBIX C KOHTYPOM, JEHCTBUTEIBLHO
HeTIpepbIBHA U, CIE0BATEIBHO, ITOIHBIA TOK, CIEIUICHHBIH C JII0OBIM KOHTYPOM, HE 3aBHCHUT OT BEIOOpa MOBEPXHOCTH,
HATAHYTOH HA 3TOT KOHTYP

3. KonebaTenbHBIH KOHTYP COCTOUT U3 KOHAEHCATOpa eMKOCThi0 C = 888 n® W KaTyIIKU C HHAYKTUBHOCTBIO L = 2 Ml H.
Ha xakyro JuiiHy BOJHBI A HACTPOSH KOHTYp?

4. Katymka ¢ ”HRYKTUBHOCTBIO L = 30 mx[ H NpHUCOEINHEHA K IUIOCKOMY KOHAEHCATOPY ¢ Iutomaasko miactud S = 0,01
M ¥ paccrosHueM Mexay HuMH d = 0,1 mm. HaliTm IMAIEKTpHYECKyI0 NMPOHMIAEMOCTh & CPEIbl, 3aIONHSIOMEH
MIPOCTPAHCTBO MEX/1y INITACTHHAMH, €CJIH KOHTYP HACTPOEH Ha JJIMHY BOJHBI A = 750 m.

5. KonebatenbHBI KOHTYP COCTOUT M3 KOHAEHcCaTopa eMKOCThi0 C = 405 n®, xaTymku ¢ WHIYKTUBHOCTBIO L = 10 Ml H
u conporuBlicHus R = 2 Om. Bo CKONBKO pa3 YMEHBIIHUTCS Pa3HOCTh IMOTCHIIMAIOB HA OOKJIaTKaX KOHIEHCATOpa 3a
OJTUH TIePHOJ KOJIeOaHuH

6. KonebatenbHBIN KOHTYpP COCTOMT U3 KoHAeHcaTopa eMKOcThio C = 0,2 mx® ¥ KaTyIIKW ¢ HHAYKTUBHOCTBIO L = 5,07
Ml H. TIpu xakoM Jorapu(MHUIECKOM JIeKpeMEHTe 3aTyxaHusi N pasHOCTh MOTEHIMAIOB Ha OOKJIaAKaX KOHJEHCATopa
3a Bpems ¢ = 1 mc ymeHbmnTCs B TpH pasa? KakoBo mpu 3ToM conporuBneHue R KoHTypa?

7. KonebarenpHbIII KOHTYP COCTOMT W3 KOHIEHCATOpa €MKOCThIO 22,2 w@® W KaTylIKd, HAMOTAaHHOM W3 MeIHOH
nipoBosioku auamerpom 0,5 mm. [Jnmna xkarymku 20 cv. Halitn 1oOpoTHOCTH KOnebaTenbHOro KOHTYpa

8. KonebaTenbHBIN KOHTYpP COCTOUT M3 KOHAEHcaTopa eMKocThio C = 405 n®, KaTymKu ¢ MHAYKTUBHOCTBIO L = 10 Ml 1
u conpotuBieHust R = 2 Om. Bo CKOJNBKO pa3 yMEHBIINTCS Pa3sHOCTh ITOTEHIHAIOB HA OOKJaIKax KOHJIEHCATOpa 3a
OJTUH TePUOJT KOJIeOaHuit?

9. VYpaBHeHHE U3MEHEHHS CO BpEMEHEM TOKa B KojiebarensHoM KoHType umeeT Buf [ = 0,02sin4007z¢ . UHIyKTHBHOCTH

koHTypa L =17n. Haiitn nepuon 7T xonebanuif, eMkocts C KOHTYpa, MaKCUMajbHYyIO W, MarHMTHOTO IOl W
MaKCUMAaJIBHYIO DHEPruto W,, 3IeKTpUIECKOro nos

Tema 14. IlepemeHHbI TOK
IIpakTueckoe 3anatue Ne 28. Pacuersl nenel NEpeMEHHOTO TOKA. Pe3oHaHC HanpshKeHHM.
Pe3onanc TokoB. MOIITHOCTB, BEIIETsIEMasi B IIETH MTEPEMEHHOT0 Toka. Tpancdopmarop
‘ KontpomnsHslii Bonpoc ‘




L C
N |
€3 L

a) B komebaTenbHBIA KOHTYp BKJIIOUEH IIOCIEAOBATENFHO HCTOYHUK mepeMeHHoH OJJC & = g,,coswt, TaC
Emax= 197 B, w =4 10° c'l, C=02mx®, R;=R,=1000m, L;=L,=L=0,1 I'n. HailTu: MakcUMaJbHBIA 3apsf,
KOTOPBIA MPOXOAUT 4Yepe3 KOHISHCATOpP ¢, AMIDINTYJHOE 3HAYCHHE CHJIBI TOKAa B KOHTYpE i,, HaYaIbHYIO (a3y
HAIPsDKCHUS B KOHTYPE Y, CIBUT (ha3 MEXy TOKOM W HANPsHKEHHEM B KOHTYPE ¢.

b) HGHB U3 MNOCIACAOBATCIIBHO COCAUMHCHHBIX KOHACHCATOpA CMKOCTH C, COIIPOTHUBJICHUA R n KaTyluku ¢
HUHAYKTUBHOCTBIO L MOAKIIFOYCHA K I'CHECPATOPY CUHYCOUAAJIBHOI'O HANPSKCHHUSA, 4aCTOTa KOTOPOIr'0 MCHICTCA IIPU
IIOCTOSIHHOI AMIUIUTYAC. Haiitu 4aCTOTy, IpU KOTOpOfI AMIUINTY/ld HAIIPSOKCHUSA Ha KaTyHIKC MaKCUMaJIbHA

c) [IlepBuunast 0OMOTKa HOHIKAIOLIETO TpaHCPOpMaTopa ¢ K03 (hPUIHUEHTOM TpaHChOpMaIMK k = 8 BKIIIOYEHA B CETh
¢ manpsxenneM U, =220B . ComnpoTuieHHe BTOPHYHOHX OOMOTKHM 7 =20m , TOK BO BTOPHYHOH OOMOTKE
tpancopmaropa [ =34 . Onpenenutb HanpskeHue U, Ha 3aKuMax BTOpU4HOH 0OMOTKM. [loTepsmu B
TIepBUYHOI 00MOTKE NpeHeOpedb

d) Ilepsuunas oOMOTKA CUIIOBOIO TPaHC(HOPMATOPA JUIs IMTAHUS HAKAJIA PAJMONPUEMHUKA UMEET p, = 12000 BUTKOB
1 BKJIIOYECHA B LIETb C HANpspkenueM U, = 120B . Kakoe KOnM4ecTBO BUTKOB 71, JI0JDKHA UMETh BTOPHYHAS OOMOTKA,

ecnu ee conporusienue r = 0,50m , a Hanpsokenue Hakana U, = 3,58 1pu cuiie Toka 1=14?

e) B nems mepemenHoro Toka HampspkerueM 220 B u uwactotoit 50 Il BKIIFOYEHBI MMOCIIEAOBATENBFHO €MKOCTh 35,4
mk®, aktuBHOE conporusieane 100 Om u nHnykTHBHOCTEIO 0,7 11, HaliTit MOIITHOCTB, MOTPEOIIIEMYIO0 KOHTYPOM

f) Hepa3BeTBiieHHAs Ieb NMEPEMEHHOTO TOKA COJCPXKHUT KATYIIKy C aKTUBHBIM CONpPOTHBICHHWEM R, = 3 Om u
UHAYKTUBHBIM X, = 12 Om, akTuBHOE conpoTuBieHue R = 5 Om, KOHAEHCATOP C EMKOCTHBIM COIPOTUBJICHUEM X, =
6 Om. K memm mnpunoxeno Hampspkenue U = 100 B (meiictByromee 3Haudenue). Onpenenutsb: 1) monHoe
COTIPOTHBIICHUE IIEH; 2) TOK; 3) K03(pQUIMEHT MOIIHOCTH; 4) aKTHBHYIO, PCAKTUBHYIO W IIOJHYIO MOIIHOCTH;
5) HanmpsDKEHUE Ha Ka)KJIOM COIPOTHUBIICHUH.

Ry I R

!

Tema 15. OnTuka. OcHOBHBIE 3AKOHBI TeOMeTPU4eCcKoil onTHKU. PoTOoMeTpHA

[Ipaktuueckoe 3ansitue No 29. Ilpenomiienne cBera Ha rpaHulle paszaena cpen. l[lomHoe
BHyTpeHHee oTpakeHue. [locTpoenne m300pakeHUH B JMH3aX W 3€pKayaxX, pacueT XapaKTEepPUCTUK
M300paxeHuit

KontpomnsHslii Bonpoc

1. BsiBecTn opMyiTy TOHKOH JIMH3BI

2. Ha crexnsgaHy0 NIpU3My C npesoMisionM yrioMm 6 = 50° magaer nox yriaom a; = 30° myd cBera. OnpenenuTs yroi
OTKJIOHEHHUSI 0 JTyda NIPU3MOH, €CIIM NOKA3aTeNb IPEJIOMIICHHS 1 CTeKIa paBeH 1,56

3. TpoxekTop GIKHETO OCBEIICHHUS JaeT IMy4OK CBETa B BUIE YCEUEHHOIO KOHycCa C YoM pactBopa 26 = 40°.
CseroBoit nmorok @ mpoxekropa paseH 80 xaw. Jlomyckasi, 4YTO CBETOBOM MOTOK pacHpefeleH BHYTPH KOHYycCa
PaBHOMEPHO, OIPEJEIUTh CUIIYy CBeTa / IPOXKEKTOopa

4. JlroMuHeCIeHTHas MIMHAPHYECKas JaMma auaMeTpom d = 2,5 cm u qymuHol [ = 40 cvm co3maeT Ha PacCTOSHUHA 7 =
5 M B HalpaBIEHUU, NEPHEHIUKYISIPHOM OCHU JIAMIIBI, OCBEHIEHHOCTh E, = 2 sk. [IpuHNMas namiry 3a KOCUHYCHBIN
W3JIydarTenb, ONpeleNuTh; 1) crny cBera / B JAaHHOM HarpasJeHHH; 2) ASpKocTh L, 3) cBeTuMOCTh M J1aMITbl

Tema 16. BoiHoBasi onTHKa

[Tpaktuyeckoe 3austre Ne 30. Pacuersl nBynmy4eBoii unTepdepeniu Pacuer audpakimoHHbIX
KapTUH Ha KPYIJIBIX 9KpaHax METOJ0M 30H DpeHens, npu AU(GpaKIUK HA HIETH U JUPPAKIIUOHHON
peuierke. Pacuer nosisipu3aliuoHHBIX sIBJIEHUN, 3aKOH Maitoca

KontpomnsHslii Bonpoc

1. Ha TOnNCTy0 CTEKISHHYIO IJIACTUHKY, MOKPBITYIO OYEHb TOHKOW IUIEHKOW, C MOKa3aTeleM IpeloMileHus n, = 1,4,
MalaeT HOPMAJIBGHO IapaJUICNIBHBIA IYyYOK MOHOXpomarmdeckoro cera (A = 0,6 wmxm). OTpakeHHBIA CBeT




MaKCHMaJIbHO OcJ1a0jIeH BCJIICACTBUC I/IHTep(bepeHHI/II/I. OHpG,I[GJ'II/ITB TOJIIHUHY d TIeHKH

Ha cTexnsHHBIN KIMH HOPMAIBHO K €ro TPaHd MaJaeT MOHOXPOMATHYCCKUN CBET C UTMHON BONHBI A = 0,6 mxu. B
BO3HMKIICH IpH 3TOM HHTEp(EpEHIMOHHON KapTHHE Ha OTpe3ke miuuHodM / = 1 cm Habmiomaercs 10 moroc.
OnpenenuTh MPeIOMISTFONTIA yroi 6 KITnHa

Ha nmnadparmy ¢ KpyrisIM oTBepCTHEM paanycoM 7 = | ym majgaeT HOpMaJIbHO HapauIeNbHBIN MyJOK CBeTa JJIMHON
BonHbI A = 0,05 mxm. Ha mytw smydei, npomeqmmx depe3 oTBEpCTHE, MOMeNaroT dkpaH. OnpeaennTs MaKCuMaJIbHOE
paccrosiaue b, OT LEHTpa OTBEPCTHS A0 JKpaHa, NPH KOTOPOM B LEHTpE MU(PPaAKIMOHHONH KapTHHBI emie OyneT
HaOII0ATHCSl TEMHOE TIATHO

Ha mens mmpusOl @ = 0,1 Mm HOpMaTBHO TAaNAeT MAPAJUICTBHBIA ITy4OK CBETa OT MOHOXPOMATHIECKOTO UCTOUYHUKA
(A =0,6 mrm). Onpenenuth MWHPHUHY [ TEHTPAIFHOIO MaKCUMyMa B IU(PPaKIMOHHON KapTUHE, MPOCIUPYEMOM C
ITOMOIIBIO JIMH3bI, HAXOJAIICHCS HEIOCPEACTBEHHO 3a INENBI0, HAa JKpaH, OTCTOSIIMN OT JMH3BI HAa PACCTOSHUU
L=1m

Ha mudpakimonHyro pemeTky HOpMaibHO K €€ MIOBEPXHOCTH ITafacT MapaUIeIbHbIA Ty90K CBETa C JITUHON BOJHBI 4
= 0,5 mxm. TlomenieHHass BONM3HM PEIISTKH JIMH3a MPOCHHPYET AUMPAKIMOHHYIO KAPTHHY Ha IUIOCKHU SKpaH,
ymajgeHHBIA oT JuH3bl Ha L = 1 m. Paccrosaue [ Mexay OBYMs MaKCUMyMaMH HHTEHCHBHOCTH IIEPBOI'O MOPSIKA,
HaOIIOgaeMbIMH Ha dKpaHe, paBHO 20,2 cu. Onpenenuts: 1) MOCTOSHHYIO d MUGPAKIIMOHHON PENICTKH; 2) YUCIO 1
mTPUXOB Ha 1 cum; 3) YMCIO MAKCHMYMOB, KOTOPOE TIPH ATOM JaeT AU(PAKIIMOHHAS penreTka; 4) MaKCHMAaIbHBIN YToJl
@ max OTKIIOHCHUS JTY4CH, COOTBETCTBYIONIHX MOCICAHEMY T (PPAKIHOHHOMY MAKCUMYMY

Hy‘IOK CCTCCTBCHHOI'O CBCTA MAaAacT Ha MNOJUPOBAHHYIO ITOBCPXHOCTH CTCKIITHHOM IIACTHUHBI, HOI"py)KGHHOfI B
KUIKOCTD. OTpa)KeHHBIﬁ OT IUIACTHUHBI ITYYOK CBCTA COCTABJIACT YIOJ @ = 97° ¢ nagaromurm ITy4KOM. OHPCHGHI/ITB
TIOKa3aTCJIb MPEJIOMJICHUS 71 ) KUJIKOCTH, CCJIN OTpa)KeHHBIﬁ CBCT IOJIHOCTBHIO MOJISIPU30BaH

JBa aukoms (momspuszatopa) N; U N, pacroiokKeHbl TaK, 4TO Yoyl a MeXy UX IUIOCKOCTSMHU IPOIycKaHus pasen 60°.
Omnpenenuts: 1) BO CKOJBKO pa3 yMEHBIIUTCS HHTEHCHBHOCTH CBETA MPH IPOXOXKICHUU Yepe3 OJMH HUKOMIb (N;); 2)
BO CKOJIBKO Pa3 yYMEHBIINTCS MHTEHCHBHOCTH CBETa IPH HPOXOXKAEHHM uepe3 oba Hukoma? [Ipu mpoxoskaeHun
Ka)XJIOTO U3 HUKOJICH OTEpH Ha OTPa’KeHUE U TOTJIONICHUE CBETA COCTaBIISIOT 5%

Hy‘IOK YaCTUYHO-TIOJIAPU30BAHHOI'O CBECTA PACCMATPUBACTCA YCPEC3 HUKOJIb. HepBOHa‘laJ’IBHO HUKOJIb YCTAHOBJICH TaK,
YTO €ro IUIOCKOCThH IIPOITYCKaHUA TIapaulCibHa INUIOCKOCTHU KoJeOaHui HHHeﬁHO-HOJ’IHpHBOBaHHOFO CBCTa. HpI/I
MOBOPOTC HUKOJIAA HA YOl ¢ = 60’ MHTEHCUBHOCTH MIpomnyCcKacMoro uM CB€Ta YMCHbIIINJIACh B k=2 pasa. OHpe,HEJ'II/ITB

OTHOILICHHEC [e /In HHTCHCUBHOCTECH €CTECTBEHHOI'O M HHHeﬁHO-HOHHpHBOBaHHOFO CB€Ta, COCTAaBJIAIOIINX ,HaHHLIﬁ

‘laCTI/I‘lHO-HOJ'IHpI/BOBaHHBIﬁ CBCT, d TAKIKC CTCIICHb NMOJISAPU3aIINN P ITy4YKa CBCTa

HlcTouyHrK MOHOXPOMATHYECKOI'O CBETa C JUIMHOM BOJIHBI A4p = 600 Hu ABMXKETCS 10 HAIPABICHUIO K HAOIOAATEIIO CO
ckopocteio V= 0,1 ¢ (¢ — CKOpOCTb pacIpOCTPaHEHUS! IEKTPOMArHUTHBIX BOJH). OIpenenuTd JJIMHY BOJHBI A
W3JTy4eHNUs, KOTOPYIO 3apETHCTPUPYET CIEKTPaIbHBIN NMpuOop HabmoaaTens

Tema 17. DjieMeHTHI KBAHTOBOH M aTOMHOH (pu3uKU. KopmycKyJ/IsIpHO-BOJTHOBOM yaJIN3M.

JieMeHThI (U3UKN KOHTAKTHBIX SIBJICHUI

[Ipaktnueckoe 3ansaTue Ne 31. 3akoHBl TEIJIOBOro u3iMydeHHs. Pacder CBOICTB KBaHTOB

(poroHoB). DOTOIPPEKT, TOPMO3HOE pPEHTITEHOBCKOe wu3iydeHue U ddpdexkt Kommrona.
BonopomononoOHbIil atom

KonTtpomnsHslii Bonpoc

HccnenoBanue cnekrpa usnydeHus CONHIA MOKA3bIBAET, YTO MAKCHUMYM CHEKTPAJIBHON IUIOTHOCTU 3HEPreTHYECKON
CBETUMOCTH COOTBETCTBYET JMHE BONMHBI A = 500 wu. Ilpuaumas ConHie 3a YepHOE TeNo, ONpeleNuTh. 1)
SHEpreTUdecKyio ceetumocts R Connia; 2) norok sHeprun D, uzmydaemsiii ConHieM; 3) Maccy 3JIeKTpOMarHUTHBIX
BOJIH (Bcex JUINH), n3mydaeMbix Conniem 3a 1 ¢

JlmHA BOMHEL 4, HA KOTOPYIO MPUXOTUTCS MAKCUMYM SHEPTHHU B CIICKTPE M3ITYUCHUs YepHOro Tena, paBHa 0,58 mxm.
OnpenenuTs MaKCUMAIBHYIO CIIEKTPATbHYIO IDIOTHOCTh SHEPTETUYCCKOW CBETHUMOCTH (7} 7)max, PACCUMTAHHYIO Ha
WHTEPBAJ JUTHH BONH AA = | Hm, BOTU3H 4,,.

OnpenenuTs MaKCUMAIIBHYIO CKOPOCTB Vypax (DOTORIIEKTPOHOB, BHIPHIBAEMBIX C TOBEPXHOCTH cepedpa:
1) ynpTpadronaeToBbIM N3TydeHNEM C JUIMHOK BOMHBI  A; = 0,155 mxwm;
2) y-M3IIy9eHHUEM C AJIMHOU BONHBI Ay = 2,47 nm

OnpenenuTs KpacHYI TPaHUILY Ayp POTOIPGEKTa I [Ee3Us, eCIIA MPHU OOIYIECHHH €r0 MOBEPXHOCTH (hHOJICTOBBIM
CBETOM JUTHHOM BONHBI A = 400 1y MakCHMaIbHASI CKOPOCTD Viax poTOANIEKTpOHOB paBHa 0,65 Mwm/c

[Ty4oK MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJHBI A = 663 nm Tagaer HOPMAIBHO Ha 3€PKAIBHYIO IUIOCKYIO
nosepxHocTh ITorok 3neprun @, = 0,6 Bm. Onpenenuts cuny F AaBieHHs, UCIBITHIBAEMYIO 3TOH MOBEPXHOCTBIO, A
TaKke uncio N (OTOHOB, ITa/IA0IMX HA Hee 3a BpeMsi t = S5 ¢

[NapamrenbHBId Ty4OK cBeTa UIMHONW BONHBI A = 500 Hv mMagaeT HOPMAIFHO HA 3a4YEPHECHHYIO ITOBEPXHOCTH,
npon3Bons aasienue p = 10 mxlla. Onpenenuts: 1) KOHIEHTpanuio # (GOTOHOB B IydYKe, 2) YMCIO #; (DOTOHOB,
NaJaloUMX Ha NOBEPXHOCTH IIOMAAbo 1 M 3a Bpems 1 ¢

B pesymbrare addexra Kommrona GpoToH mpu coOyaapeHnu ¢ JIeKTPOHOM ObLT paccestH Ha yroa 6 = 90°. Dueprus &’
paccestHHoro ¢orona pasHa 0,4 M>B. Onpenenuts SHEPTHIO £ HOTOHA IO PACCESHUS

®oron ¢ suHepruedt ¢ = 0,75 MbB paccesuics Ha cBOGOAHOM 3jeKTpoHe mmon yriaoMm 6 = 60°. IpuHumas, 4to




KMHETUYECKast SHEPTUs M UMITYJIbC 3JIEKTPOHA JI0 COyAAapeHHsi ¢ OTOHOM ObUIM NMPEHEOPEKUMO MaJlbl, ONPEICIUTS!
1) snepruto ¢’ paccessHHOTO (POTOHA; 2) KWHETHYECKYIO SHEpTHIo 7 JIEKTPOHA OTAAuH; 3) HalpaBJICHHUE €r0 JBIKEHUS

9. BsrancnuTs paguyc nepBoit opouTs! aroma Bogopoza (bopoBckuit paanyc) U CKOPOCTh 3JIEKTPOHA Ha 3TOH opOuTe

10. Onpenenuts 3HEPTHIO ¢ POTOHA, COOTBETCTBYIOIIECTO BTOPOW JIMHUY B TIEPBOM MH(pakpacHoi cepun (cepuu [lanreHa)
aToma BOJopoJia

11.Onpenenuts AMMHY BOJMHBI Ak, M DJHEPTUIO &k, (oToHa K,-TMHUM PEHTTEHOBCKOI'O CIIEKTPa, H3JIy4aeMOro
BOJIb()paMoM Ipyu OOMOAPTUPOBKE €TI0 OBICTPHIMU JIEKTPOHAMHU

12. 371eKkTpoH, HaYaJbHONH CKOPOCTHIO KOTOPOI'0 MOXKHO HMpEHEeOpedb, MpOoIIes YCKOPSIOUIYI0 pa3HOCTh HoTeHmanos U.
Haiitu nymmny BosnHsl e bpoiins A st aByx ciyqaes: 1) U, =51 B,2) U,=510«B

13. crionp3yst COOTHOLIEHHE HEONPEEICHHOCTEH OSHEPTMM W BPEMEHH, OINPEIEINTh ECTECTBEHHYIO MIMpHHY A4
CHEKTPAJbHON JIMHWM W3JIy4eHUS] aTOMa IIpU HEepexoje ero M3 BO30YXKIEHHOrO COCTOSHHS B OcHOBHoe. CpenmHee
BpEMsl T KH3HH aTOMA B BO30YXKICHHOM COCTOSIHHH IPUHSATH paBHEIM 10 ¢, a juIiHy BOHEI A M31yueHus, paBHOit 600
HM

14.B GeckoHEYHO TITYOOKOM OHOMEPHOM IPSIMOYT'OJBHOM ITOTCHIIMATHHOM SIIUKE IUPUHON / HAXOMUTCS DIICKTPOH.
BEIUUCIIUTE BEPOSTHOCTH TOTO, UTO SJCKTPOH B BO30OYKICHHOM coCTOsHHH (n =2) Oymer oOHapyXeH B CpeaHeil
TPETH SAIUKA

Tema 18. J1emeHTHI GU3UKU ATOMHOIO siApa
IIpakTueckoe 3ansaTue Ne 32. Pacuer sHepruu CBs3M S1€p, FHEPTETUYECKOTO BBIXOAA SACPHBIX
peakLyii, IPOLECCOB SACPHON DHEPIE€TUKHU

KontpomnsHslii Bonpoc

1 . 2 .
1. Bomopox (,H ) oboramen neitrepuem (/1 ). Onpenenuts MaccoBbie JOIM ) BOJOPONA U ) ICHTEPHs, €CIH
OTHOCHTEIIbHAs aTOMHas Macca M Takol cMecH Oka3ajach paBHOM 1,122

o 209 - 27
2. OHpeZleJ'II/ITB OTHOIICHUEC CCYCHUU Gl /(72 SACP BUCMYTA g4 Bl U aJTIOMMHHSA |4 Al

234
3. Slmpo menryHms “o; Np 3axBatiiio 9eKTpoH u3 K-o0onodku atoma (K-3aXBaT) M MCIyCTHIIO g-dactuiy. SIapo

KaKOro 3JICMCHTA MOJYYHUJIOCHh B PE3YJILTATC OTHUX HpeBpaHIGHI/Iﬁ?

27 o
4. Onpenenurs Ha4YaIbHYIO AKTUBHOCTb Ay paJMOAKTUBHOIO MarHus i, M: g Maccoil m = 0,2 mke, a TaKXKe aKTUBHOCTb 4
10 ucreueHnu BpeMenu ¢ = 1 u. [Ipennonaraercs,, 4To BCe aTOMbl U30TOIA PAJAHOAKTUBHBI

5. Ilpu ompenenenuu mepuopa nomypacnana 7;, KOPOTKOXKHMBYIIETO PagHOAKTUBHOIO M30TONA HCIOIb30BAH CUETYUK
UMITyabcoB. 3a BpeMs At=1.mun B Havane HaOmonenus (f=0) Obuto Hacumtano An; =250 HMITYIBCOB, a IO
HCTEUCHUN BpeMeHu f= 1wy 3a Toxe BpeMs — An, =92 umnynsca. OnpeaenuTs MNOCTOSHHYIO PaJIUOaKTUBHOIO
pacmiazia A ¥ iepuon nonypacnana 7, n3orona

o o 60 o
6. ToueuHsli PaauOaKTUBHBIM HCTOYHHK ,, CO HaxXo4AuTCsa B HEHTPE CBHUHIOBOI'O C(bepnqecxoro KOHTCHUHEPpA C

TOJIIMHOW CTEHOK X = | cm W HapyxHbIM pamuycoM R = 20 cm. OnpeaennTs MaKCUMAJIbHYIO aKTUBHOCTB A ux
WCTOYHMKA, KOTOPHIH MOXHO XpaHUTh B KOHTEIHEpE, €cly AOIMyCTUMast INIOTHOCTD MOTOKA Jy,, Y-(OTOHOB Ha BBIXOZE

. 6 -1 -2 60 _
U3 KoHTehHepa paBHa 8-10° ¢ -m™. IlpuHATH, UTO NpHU KKIOM akTe pacrnaja sapa 27 Co ucnyckaerca n = 2 y-

(oToHa, cpenHsis YHEpTHus KOTOphIX € = 1,25 MbB

7. ONpeaenuTh yAEIbHYIO SHEPIHIO CBs3H supa . Li
. pea ya y1o P pa ;3

8. Omnpenenuts 3HEPruto £, KOTOPYIO HYKHO 3aTPaTUTh ATl OTPhIBA HEUTPOHA OT sApa 1213Na

o 9 1 4 67 :
9. Haiitu sHepruto peaxuun ,Be+ H—> He+ Li, ecnu u3BectHo, 4T0 KMHETHYECKUE SHEPrHH mpoToHa Iy = 5,45
MbB, sinpa renust Ty, =4 MsB w 4to siapo renus BeuieTeo o yriaoM 90° K HalpaBiICHUIO ABMKCHUS MMPOTOHA, a

9
AAPO-MHUIICHb 4B€ — HCIIOABHUXKHO

23 . N
10. PagpoakTHBHOE SIApO MarHust |, Mg BHIOPOCHIO MO3UTPOH H HefiTpuHO. Onpenenuts dHepruo O 3Toro f -pacnana
spa

Kpurtepun onennBanus

OneHuBaHUE TEKYIIETO KOHTPOJISA MO CAMOCTOSTENBHONH padoTe HA MPAKTUYECKUX 3aHSITHUSIX
OCYIIECTBIISICTCS 110 HOMUHAJIBHOW MIKaJle — 3ayTeHO/He 3aureHo. OOmias OIeHKa KakJoro OTBeTa
OCYIIECTBISICTCS B OTHOIICHUH TIOJTHOTHI OOBSICHEHHUS TEOPHH, METOJIa U crioco0a peleHust 3aJauu K
o0IIeMy COJIep>KaHUIO PEIICHUS 3a/1a41 (BBIPAXKACTCS B MPOIICHTAX).

3a OTBET CTaBHUTCS OIEHKA «3aUTEHOY» MpHU 001Iei orieHke 75%.

KonudecTBo MOMBITOK U BpeMs Ha 00BSICHEHUS X0/1a PEIICHUs 33a/1a4 — HEOTPaHUICHHO.



Kputepuu olieHHMBaHUS TPU TEKYIIEM KOHTPOJEC (CaMOCTOSATEIBHOE pEIICHUE 3a1ady |
0O0BSICHEHUE UX PEIICHUS):

— MPaBUJIBHOCTD PEIICHUS 33]]aul Ha OCHOBE (PM3MUECKHX 3aKOHOB M METOJI0B MaTEeMaTHUYECKOTO
aHaJn3a;

— 3HAeT W TMOHMMAET 3aKOHBI (PM3UKH W YMEET MX HCIOJb30BaTh IMPH PEIICHUU 3a1ad H
OOBSICHEHUH UX PEIICHUS, B TOM YHCJIC CBA3AHHBIX C TPOPECCHOHATBHOM IESTEIbHOCTHIO;

— SI3BIKOBOC O(hOPMIICHHE OTBETA.

IToka3aTenu u mIKana OLCHUBAHUS
[IIkaia oneHUBaHUS TTokazaTenn

- COZep’KaHUE OTBETA B LIEJIOM COOTBETCTBYET PELICHUIO 3a/1a4H;

- OOHapyXMBaeT BJAJICHUEC HOHATUIHHO-TEPMHHOIOTHYECKUM amlapaToM JUCIHUILUINHEI,
OTCYTCTBYIOT OIINOKU B YIIOTPEOJIICHNN TEPMHUHOB,;

3auTeHo - IEMOHCTPUPYET YMEHHE apryMEHTHPOBAHO N3JaraTh COOCTBEHHYIO TOUKY 3PEHHS;

- 0OBSICHEHHE peIIeHHs 3aJaul COITPOBOXKIACTCS aJeKBATHBIMH MILTIOCTPALIMAMH (CXEMaMH,
yepTekaMu), HEOOXOAMMBIMY JUIS PEILICHUS;

- pabora BBINIOJTHEHA aKKYPaTHO, 0€3 TOMapOK M UCIIPaBIICHUH

- €CJIM COJIEP>)KaHUE OTBETA HE COOTBETCTBYET TEME 3aJaul WM COOTBETCTBYET EMY B OUEHb
MaJiol CTENEeHHU;

— IOITyCKAaeT OIIMOKYU B MCIOJIH30BAHUU TEPMHUHOJIOT UM,

- [MOSICHEHUE U3JIaraeTcs OECOPSI0YHO U HEYBEPEHHO;

— OTCYTCTBYET apryMCHTAIIUS M3JI0KECHHOW TOYKHU 3PCHUS, HET COOCTBEHHOH IMO3UIINM;

- paboTa BHINOJTHEHA HEAKKYPATHO, C OOMINEM MTOMAapOK U HCIPABIICHUN

He 3aureno

3ammTa 0T4eTOB 0 J1Aa00PaTOPHBIM padoTam

JlabopaTtopnasi pabora 1. OOpaGorka pe3yJbTaTOB M OINpeJejieHHe IOIPemHocTe
(pusnyeckux M3MepeHui

KOHTpOJ'IBHBIe BOIIPOCHI

O6’BHCHI/ITG, YCM OTJIMYAIOTCA NPAMBIC MCTOAbI U3MEPCHUSA OT KOCBCHHBIX ?

CityyaliHble MOTPEIIHOCTH U UX OLUEHKA. JIOBEpUTENbHBIA HHTEPBAI

3. Kax u3sMeHHTCS IUpUHA JTOBEPUTEITHHOTO HHTEPBAJIA, €CIIU MIPHU OJHOM W TOM K€ YUCIIC M3MEPEHUH n = 5 TpeOOBaHUE
K HaI&KHOCTH HOBEICUTE ¢ 0,95 mo 0,987

4. Kax wW3MeEHHWTCS MHMPUHA JIOBEPUTEIHHOTO HWHTEpBANIa, €CIU TPH 3aJaHHOW Hane:kHOCTH (0,95 IMOBBICHTH YHCIO
m3mMeperuii ¢ 3 no 5? ¢ 3 go 10? ¢ 10 go 60?

5. Cucrematndeckre OTPEITHOCTH U UX OreHKa. [IpubopHas morpemrHocTs. Kitace TouHOCTH

6. Ha YCTAaHOBKC BO3MOXHBI [JIBC JJICKTPUYCCKUC CXCMbI BKIIIOUCHUSA aMICpMETpa U BOJBTMETpPA. Kaxkosa
CUCTCMATHUYCCKAs MOIrpCHIHOCTb U3MCPCHUSA YACJIbHOIO CONPOTUBJICHUS JJISL Ka)KI[Oﬁ u3 cxeM?

7. OOpaboTKa pe3yabTaTOB KOCBEHHBIX M3MEPEHHI

8. Mmeercs uuimHap paanycoM R u mmHON 0. [Tpn u3MepeHnn MTaHreHIMPKYIeM OKa3aloch, 94To R = 55,3 mm, 0 =
63,5 Mmm. OrieHITe OTHOCUTENBHYIO TIOTPENIHOCTh H3MEpEeHHH 00bEMa IIMIMHIPA

JladopaTopHas padora 2. M3yuyeHue 3aKOHOB PABHOYCKOPEHHOI0 ABHM:KEHHMSI HA MAIIHMHE
ATByna

KOHTpOJ'IBHBIe BOIIPOCHI

Kaxoe JABHM)KCHHEC HA3bIBACTCA paBHOYCKOPEHHBIM? HpI/IBe,IlI/ITe IPpUMEPLI pPaBHOYCKOPCHHOT'O JABUKCHUSL

2. I[aﬁTe OIpeaACICHUC CPCAHCTO U MTHOBCHHOI'O YCKOPCHUA

3. 3anummre CUCTEMBI ypaBHEHUH, OMUCHIBAIONINX PABHOYCKOPEHHOE JBIKEHUE B BEKTOPHOM U KOOPAMHATHOM BUJAX.
[Momyuaure U3 Hee 3aBUCHMOCTH: 1) MEXIy CKOPOCTHIO, YCKOPEHHEM M TPONICHHBIM ITyTE€M IPH PaBHOYCKOPEHHOM M
paBHO3aMEIJICHHOM JBIDKCHUM; 2) MEXIy Ha4aJbHOW M KOHEYHOM CKOPOCTBIO, BPEMEHEM JBIDKCHUS U MPONHACHHBIM
IIyTeM IPU PaBHOYCKOPEHHOM U PaBHO3AMEUICHHOM JIBHKEHUH

4. OO6ocHylTe NpUHIMI PadOTHl MAlIMHBI ATBY/A M BBIBEINUTE PACUETHYIO (HOPMYITY

5. JIBe rupu maccaMu 2 KT U | KI' COEMHEHBI HUTHIO W NEPEKUHYTHI Yepe3 HEBECOMBI HEMOABIDKHBINA Oyok. Haiitm
YCKOpEHHE TPY30B BO BpeMsl IBIDKEHHUS. TpeHrneM HUTH O OJIOK M BECOM HHUTH NpeHeOpedb

6. Ilo camMOCTOATENFHO COCTaBJIEHHOMY TIpa(UKy 3aBUCHMOCTH YCKOPEHHUS d(?) OT BpEMEHH HOCTPOUTH TIpaduku
3aBHCHMOCTH CKOPOCTH V(t) m KoopanHaThl X(?) oT BpeMeHH. [IpHHSTE, 9TO HavaIbHbIE 3HAYECHUSI CKOPOCTH Vy = 0 U
KoopauHaThl Xy = () —3a1aHbl




JlabopaTtopnasi paGora 3. Omnpenenenue kod3¢g¢duumueHTa TpeHHUs] KadYeHHS MeTOI0M
HAKJIOHHOT'0 MASITHUKA

KOHTpOJ'H)HI)Ie BOIIPOCHI

Z[aﬁTe OIPCACICHUC CUJIbI PCAKIUA OIIOPbI

Z[aﬁTe OIPCACICHUC CUJIbI TPCHUSA, CWJIbl TPCHUSA KaUCHUS, CUJIbI TPCHUSA CKOJIBbXKXCHUA

3. Cdopmymupyiite 3akoH AMoHTOHa-Kymnona. Yem kod(d¢uuueHT TpeHns: KaueHHs OTINYaercs oT KodhduuueHra
TPEHUS CKONbKEHUSI?

HOJ'Iy‘H/ITe (bOpMyJ'Iy JUTA OIIPEACIICHU S KOS(I)(bHHI/IGHTa TPECHUA KaYCHUS MCTOAOM HAKJIIOHHOI'O MasiTHHKA

5. Kak Bmmser JUIMHA, TOJIIWHA U MAaTCPpHUaJl HUTH Ha PE3YJIbTAThI onbiTa?

JlabopaTopHas pabora 4. IlpoBepka 3aKk0HAa cOXpaHEHHMs HMIYJIbCa

KontpoabHble BOpOCkI

1. Kakas ¢u3nueckas BelIMUMHA Ha3bIBaeTCS UMITYIbcoM? HazoBHTE €AMHUIIBI U3MEPEHUS UMITYJIbCA

2. ChopmynupyiTe 3aKOH COXpaHEHHUS UMITyabca. Kak 3ToT 3akoH MOkHO BhiBecTd U3 11 3akona HeroToHa?

3. Kakas ¢usnueckas BelIMUMHA Ha3bIBaeTCs SHEprueii? B Kakux eqMHUIAaX U3MepseTcs: SHepTus?

4. Kakas ¢u3nueckas BeIMYMHA HA3bIBACTCS KMHETHUYECKOH dHeprueii? Uemy paBHa paboTa 1O W3MEHEHHIO CKOPOCTH
Tena?

5. Kakas ¢u3mueckas BenM4YMHA HA3bIBACTCSl MOTEHIMANbHOW SHepruei? Kakwe BHIBI NMOTEHIMANBHONW SHEPrUH
U3BECTHBI B MEXaHUKe?

6. Kakas ¢u3nyeckas BelIMUMHA Ha3bIBACTCS MOJHONH MEXaHUYECKOH SHEprHei?

7. BbiBenuTe 3aKOH COXpPAHEHUS MOJHOM MEeXaHU4ecKoi sHeprun. Ha3oBuTe ycIoBUs BEIOIHEHHS ITOTO 3aKOHA

8. BriBemute pacuernyio ¢opmyay. [To koropoit Bel paccunTsiBanm koddduimenT TpeHns KaueHus?

9. Pemmts u 00bsAcHNTH 3a1ady. [IBa rpy3a maccamu 10 ke 1 15 ke moBenieHs Ha HATSAX JUIMHOM 2 M Tak, 4TO TPY3BI
COIPUKAcaloTCd MEeXIy coboi. MeHbpmmid rpy3 Obul OTKIOHEH Ha yronm 60° m ormymeH. Ha kakyro BbIcOTy
MIOAHUMYTCS 00a rpy3a nocie yaapa? ¥Yaap cunraTts HeynpyruM. Kakoe KoJIudecTBO TeIia Ipyu 3TOM BBIJEIsIeTCs?

10. Pemmts 1 00bscHATS 3a1ady. [IBa rpy3a maccamu 10 ke 1 15 ke moaBenieHsl Ha HUTSAX JUIMHOM 2 M Tak, 4TO TPY3bI
COIpUKAcaloTcs MEXIy coboi. Menbpmmid rpy3 Obul OoTKIOHEH Ha yronm 60° m ormymeH. Ha kakyro BbIcOTy
MOJHUMYTCS Ipy3bl IOCJIE YIPYTOro HEHTPAIbHOrO yaapa

JlabopaTopHasi paGora 5. IIpoBepka OCHOBHOIO 3aKOHA BPAIIATEJIbHOr0 JABHKEHHS Ha
masiTHuke O0epOexa

KOHTPOJ'H)HI)IC BOIIPOCHI

VYrioBas CKOPOCTb H YIIIOBOE YCKOPEHHE

MomenT CHJIbl, MOMCHT UMITYJIbCA, MOMCHT MHCPIUHN

ypaBHeHI/Ie MOMCHTOB
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OcHOBHOE YPaBHCHUC JUHAMHUKHU BpAIIATCIIBHOIO ABWIKXCHHA TBEPAOro TEjIa BOKPYr C BaernﬂeHHOﬁ OCBIO
BpallCHUsA

5. BbruncieHne MOMEHTOB HHEPIMH NPOCTEHIINX TENI — MAaTEPUAIBHOM TOUKH, 00pyda, TUCKa, CTEp)KHS, [1apa

JlabopaTtopnasi paGora 6. IIpoBepka Teopembl I'oiirenca-Lllteiinepa npm nomoumu
(pusnyeckoro MassTHMKa

KOHTpOJ'H)HI)Ie BOIIPOCHI

1. Kaxkas (1)1/131/1qec1<a;1 BCJIMYMHA HA3bIBACTCA MOMCHTOM I/IHepHI/II/I?

N

BeiBeanTe hopMyssl Al OnpeesIeHusl MOMEHTa MHEPIMY NPaBHIBLHONW TeOMEeTpHIecKor (OpMBI (IUCK, LMIMH/D,
wap, 06py4)

Cdopmynupyiite Teopemy I'totirenca-1lteitnepa

Kakyto ¢pusnueckyro Moenb Ha3bIBaIOT (PU3NIECKUM MasiTHUKOM ?

BriBeznere hopmyiry neprosa kosedaHui (HU3NIECKOro MasiTHUKA

Al Il el

O06ocHyliTe MeTox IpoBepku TeopeMsl [ toiireHca-11ITeliHepa mpu moMomny (pU3MIecKOro MasTHAKA

JlabopaTopuas pa6ora 7. Mastauk MakcBesia

KOHTpOJ'H)HI)Ie BOIIPOCHI

1. OHPGHGHI/ITB BO3MOKHBIC HICTOYHUKHU IMOTPCIIHOCTH U3MCPCHUA




2. BeiBecTH pacuernyio popMyny

3. CdopmynupyiiTe 3aKOH COXpAaHEHUsI PHEPTHH ISl ClydaeB: 1) coXpaHEHHS MEXaHWYECKOW JHEprHH, 2) mepexopa
MEXaHUYECKOHW YHEPTUU B HEMEXAHUYECKUE BUJIbI YHEPTUU

4. Kak ompezensercs KHHETHYECKash SHEPTys MpH: 1) HocTynmaTelbHOM ABWXEHHH? 2) BpamaTelIbHOM JBIDKEHUH? 3)
BpAIATENIbHO-IOCTYNATEIBHOM JIBUKEHUM ?

5. Kak (bOpMyJ'H/IpyeTCH TeopeMa 00 U3MEHCHHH KUHETHYECKOMI OHECPruu MnNpu MNoCTynarCjibHOM JIBWKCHHUU U
BpalaTcJIbHOM JIBHOKEHUN?

JlabopaTopHasi pabora 8. Onpenenenne ko3gPpuuneHTa BA3KOCTH JKHIKOCTH IO METOLy
Crokca

KOHTpOJ'H)HI)Ie BOIIPOCHI

SBnenus nepenoca. 3akonsl dypre, Ouxa, HeroToHa

VYpaBHEHHE ABIKEHUS MIApHUKa B KUJIKOCTH (BTOpOH 3aKoH HbI0TOHA) M ero pemenne Juis CKopocTH v(t)

BeiBecTn pacuernyio ¢popMyiy ais onpeeieHus Koaddunrenra BI3KOCTH

Hoquy BCPXHECC KOJIBIO YCTAHABJIMBACTCS HA HCKOTOPOM PACCTOSIHUHN OT BEPXHETO Kpast )KI/I,I[KOCTI/I?

Kak 3aBHCHUT BSI3KOCTb KHJIKOCTEH 1 ra30B OT TeMnepaTypf,I?

AN Il el B e

UeM oOTIMYMTCS JIAMHUHApPHBIH W TYpOYJNEHTHBIH peXuMbl oOTekaHmsi mnapuka? Kakoil pexum oOTexaHus
HEo0X0ANMO 00eCeUHTSh JUIsl onpeeeHus KodQQHUIUeHTa BI3KOCTH B ToueMy?

JlabopaTopHasi pabora 9. U3y4yeHue NOBEPXHOCTHOIO HATSIAKEHHUSI JKHAKOCTel

KOHTpOJ'H)HI)Ie BOIIPOCHI

UeM oTIMUaeTcst CTpYKTypa KUAKOCTEH OT CTPYKTYPhI KPUCTAIUIOB U ra3oB?

dm3nyeckas npupoJa NOBEPXHOCTHOI'O HATSXKCHUA.

DOU3nIeCKU CMBICIT KO3(1)(1)I/IHI/IGHT3 MOBCPXHOCTHOI'O HATSKCHUS.

Uro omnpenenser popmyna Jlanmaca?

Kakue 3HadeHus KpacBOro yrijia BO3MOXHbBI JJI KaIllJIM Ha MTOBEPXHOCTU TBEPAOI'O Tena?

[Momyauts GhopMyiy JUIS BBICOTHI IIOAHSTHS KUAKOCTH 10 KaMIIIPY?

Hoquy K03(1)(1)I/IHI/IGHT MOBCPXHOCTHOI'O HATS?KCHU S 3dBUCUT OT TeMnepaTprI?

Hoquy KOS(b(bI/IHI/ICHT MOBCPXHOCTHOI'O HATS?KCHHU S 3dBUCUT OT PACTBOPCHHLBIX B JKUJAKOCTHU BeIIeCTB?

ARl Pl BNl ol el Bl B

Kakue BemiecTBa Ha3bIBalOTCS TMOBEPXHOCTHO-aKTUBHBIMU? Kak OHHM BIHSIOT Ha KO3(QUIMEHT MTOBEPXHOCTHOTO
HaTSDKEHUS?

JlabopaTopnasi pa6ora 10. OnpenesieHne OTHOLICHUS TEMJIOEMKOCTH Ira3a MpH NOCTOSTHHOM
JAABJICHUH K €r0 TelJIOeMKOCTH NIPH MOCTOSIHHOM 00beMe

KOHTpOJ'H)HI)Ie BOIIPOCHI

Kakoii ¢puznyecknii cMbIci uMeeT BHYTpeHHsIs sHeprust? OcHOBHBIE (GOPMBI H3MEHEHUSI BHYTPEHHEH SHEPTUH

HepBoe Ha4aJ0 TCPMOANHAMUKHU U €O (1)14314%01(1/1171 CMBICHT?

TennoémxocTk. [ToueMy TEMIOEMKOCTH ra3a 3aBUCAT OT Cnoco0oB u yciosuii Harpeanus? Iouemy C, 6onbiie C,?

bl Rl ol B

Kakoii nportecc Ha3piBaercs anuabarnueckum? Tomyunrte ypasaenue [lyaccona n3 Beipaskenus (17) B KoopauHaTax
¢, T), (V. T

9]

quy JOJI?KHBI OBITE PaBHBI 3HAYCHUA KOS(l)(bI/IHI/IeHTa HyaCCOHa 1A OAHO-, ABYX-, TPCX- U MHOT'OATOMHBIX ra3on?

6. Kakum momkHo ObITh 3HaYeHue ko3 ¢unnenra ITyaccona mist Bo3myxa? I1o kKakuM NpUYMHAM SKCIIEPUMEHTAIBHOE
3HAYECHUE MOXKET OTJIMYATHCS OT TEOPETHYECKOTr0?

JlabopaTopHasi padora 11. OnpenesieHne eMKOCTH KOH/ICHCATOPA 110 KPUBOM pa3psaa

KOHTpOJ'H)HI)Ie BOIIPOCHI

Yro Ha3BIBaCTCS QJICKTPOCMKOCTBIO IPOBOJAHUKA, EMKOCTBIO KOH,HGHC&TOpa?

BriBenute (bOpMyJ'H)I JJIA E€MKOCTeH IIJIOCKOT' O, HUJIMHAPHUICCKOI0 U C(bepnqecxoro KOHACHCATOPOB

SHGPFI/IH CHUCTCMBI 3apsI0B, DHEPIUs 3apsSLKCHHOIO KOHACHCATOPA, SHCPTUSA DJICKTPOCTATHICCKOI O IMOJISL

CocraBpTe U peumTe HI/I(b(bepeHHI/IaJ'IBHOG YPaBHCHHUC, OIMUCBIBAIOIIECC 3aPAAKY U PA3PA] KOHACHCATOPA

®u3nvyecKuil CMbICI MOCTOSIHHOW BpeMeHu RC-uenu

O6OCHyI>iTe 3KCHGpHMeHTaJ’IBHBII>i MCTO ONpeACICHUA CMKOCTU KOHACHCATOPA 10 KpHBOﬁ paspsaaa

NN B R =

Hoquy HEC CIICAYCT UBMCPATH HAYAJIbHOC 3HAYCHHUC Pa3psAAHOIO TOKa




JlabopaTopHasi padora 12. OnpenejieHue TOPU3OHTAJIBHOH COCTABJISAIOIIECH MATHHTHOIO
noJist 3emJan

KOHTpOJ'H)HI)Ie BOIIPOCHI

Yro Ha3BIBaCTCS I/IHHYKHI/Ieﬁ, HAIPS’)KCHHOCTHIO MArHuTHOT'O nojs?

Kakwue mons Ha3pIBaroTCS BI/IXpeBBIMI/I?

Kak cBs3anbl HUHAYKIUA, HAOPS?KCHHOCTh U HAMAIrHU4YCHHOCTL B BCHIGCTBG?

Hanumure 3axon buo-Casapa-Jlamiaca. Ero HazHaueHue.

OxapakTepu3yiTe MArHUTHOE NOJIE 3EMIIH.

AR Il ol B e

Kakast cocrapisiomias MarHHTHOIO HOJS 3€MIIHM — BCPTUKAJIbHAA WM TOPHU3OHTAJIbHAA — BpAlIACT KapTYUIKY
MAarHUTHOI'O KoMmIraca?

7. Ha kakux mmporax u rnouemy 3¢dextrBHee paboTaeT MarHUTHBINA KOMITac?

JlabopaTtopnasi pabora 13. OmnpeneseHue yAeJbHOr0 3apsiia JIeKTPOHA MeTOI0M
MAarHeTpoHAa

KOHTPOJ'H)HI)IG BOIIPOCHI

1. Yto Ha3bIBaeTCs yAEIbHBIM 3aPSA0M YacTULbI?

2. UYro Takoe cuna Jlopenna? Kak ompenenurs ee BeIUUMHY M HampasieHHe? PaccumTaiite mapaMeTpsl TpaeKTOpUU
3apsOKEHHOM YacCTUIB! BIETAIOIIEH, B OJHOPOAHOE MArHUTHOE MOJNE NEPHEHIUKYISPHO CUJIOBBIM JIMHHSAM, IOX
YTJI0OM K CHJIOBBIM JINHUSIM

3. Kax Oymer mBWraThCs 4acTHIlA, €CIIM MapaUICNIbHO MAaTHUTHOMY MO0 MPUIOXKUTH OJHOPOMHOE SJICKTPUUCCKOE
noje?

4. PaCCMOTpI/ITe HallpaBJICHUC CHUJI, HeﬁCTByIOHIPIX Ha JJICKTPOH B HpOHBBOHLHOﬁ TOYKC BHYTPU BAKYYMHOI'O AHOAQ,
IIOMCIICHHOI'0 B aKCHMaJIbHOM MAaruMTHOM IIOJIC. HOJ'IY‘II/ITG YpaBHCHUC Jid OONPCACICHUA TPACKTOPUU DJICKTPOHA B
OTOM CJIy4yac

5. Yto Takoe kpUTHUECKask UHAYKLHUS, KPUTHUECKUN TOK?

Hapucyiite TpacKTOpUM ABMKXEHHUS DIIEKTPOHA B BAKYYMHOM quo€e ycranoBku npu I, = 0, I <1, I = L, I > I

7. Uto HasbiBaeTcs cOpOCcOBOM XapakTepucTukoi MarnerpoHa? Ilouemy mpu I = I, aHOAHBINH TOK He oOpamaeTcs B
Hynb? Kak npaktuuecku onpenenuts I,?

CoopmynupyiiTe TeOpeMy 0 LUPKYJISIIHUN BEKTOPa HANPSDPKEHHOCTH MarHUTHOTO MO (3aKOH MTOJTHOTO TOKA)?

BriBenure (bOpMyJ'Iy JUTA HAIIPSPKCHHOCTH MATrHUTHOT'O TTOJIA JJIMHHOI'O COJICHOM /1A

JladbopaTopHasi padora 14. UccienoBaHue 3aTyxawiuX KoJieOaHMid B KoJieOaTeJbHOM
KOHTYpe

KOHTpOJ'H)HI)Ie BOIIPOCHI

Kak Bo3HUKAIOT KOJIcOaHMS B KOJIEOATEILHOM KOHType?

2. BriBegute u PCUINTC YpaBHCHUA CBO60,HHI)IX HE3aTyXaronux 1 3aTyXaromunx KoJiebaHuil B KoJIeOaTeIIbHOM KOHTYpC

3. Kax 3aBUCHT mTepHwoa 3aTyXaroIuX KOICOAHWH OT CONPOTHBICHUS KOHTypa? UYTo Takoe KPHUTUYECKOE
CONPOTHBIIEHUE?

4. Kak m3MeHsieTcsi CO BpEMEHEM HaIpsDKEHHE Ha KOHJIEHCATOpEe, CHla TOKAa B KOHTYpPE, DHEPIHs DJIEKTPUUYECKOIO U
MAar"HuTHOrO Iojei?

5. Uto Takoe TMOCTOSHHAS BPEMEHM 3aTyXaHHWs U JIOTapUPMUYECKHHA JEeKpeMeHT 3aryxanus? Yemy paBeH
sorapu()MUUECKUH JIEKPEMEHT 3aTyXaHHs KoJe0aTelIbHOro KOHTypa?

Uro Ha3bIBaeTcst JoOpoTHOCTHIO? Ee (msnueckuii cMbIc

6
7. TlpuHimn paboTH perakcallMOHHOTO TeHepaTopa Ha ra3opa3psaHoN lamIe
8

BriBeanTe hopmyiry mus iepruoaa KojaeOaHui peakcaioHHOI0 TeHepaTopa

9. TlpuHIMI NONTyYeHMS 3aTyXaBIIUX KOIeOaHUH Ha SKpaHe ocLiuiorpada B JaHHOW pabore

10. Kak usmepuTh nepro Koaedanuii ¢ moMomnipio ocrmniorpada?

11.Touemy KoneOaHus B KOHTYPE YCTaHOBKH SIBJISICTCS 3aTyXaIOMMMU Jaxke pu R = 07?

12. [omyuaure dhopmy:sl mis onpenencHus L, C, P o sxcriepuMeHTanbHBIM TaHHBIM

JlabopaTopHnasi padora 15. UccienoBanue BBIHYAKICHHBIX Ko0JIe0aHHIl B KoJie0aTe1bHOM
KOHTYpe

KOHTPOJ'H)HI)IG BOIIPOCHI




Kakue xonebanus Ha3bIBAIOTCS BI)IHy)K,HeHHI)IMI/I?

BriBenure (bOpMyJ'Iy BBIHYKJICHHBIX KoJIeOaHHUl B MOCJICA0OBATCIILHOM KOHTYPC.

3. 3anummre PCHICHUC YPABHCHUSA BbIHYXIACHHBIX koneOanuii. Kak 3aBHCHUT cHla TOKa B KOHTYpPC, HAIIPSKCHUC Ha
KOHACHCATOPC, CABUT (1)213 ¢ OT YaCTOThI BHEIIHEH S.H.C.?

4. Yro Ha3bIBaeTCsI pe3OHaHCOM? I/I306pa3HTe PE30HAHCHBIC KPUBBIC IJISI CUJIbI TOKA W HAIIPSPKCHUC Ha KOHACHCATOPC.

I/I306pa3I/ITC 3aBUCUMOCTB CABUTaA (1)213 ¢ OT YaCTOThI BHEIIHEH 9.4.C.

5. Kak 3aBucuT yacrora PE30HaHCa I HAIPS?KCHUA Ha KOHACHCATOPC OT 3aTyXaHUs B KOHTypG?

i ?
[ouemy B peasbHOM KOHTYPE MPH PE30HAHCE HANPSKEHUH U, # U,

Uro HazpBaercsi m00potHOCTHIO? IlpuBenuTe HECKOIBKO TPAKTHYECKUX CHOCOOOB HM3MEpEHUs! TOOPOTHOCTH.
Ob6ocHyiTe cr1ocod BEIYHCICHHS TOOPOTHOCTH IO pE30HAHCHOM KPHBOA.

8. OOocHyiiTe criocod n3MepeHus capura ¢as ¢ IIOMOLIBI0 OcIIuIorpada.

JlabopaTtopHasi padora 16. OmnpenesieHne mnokasateiasi NpPeJOMJICHHS] NPH MOMOIIHA
pedpakTomerpa Ad0e

KOHTpOJ'H)HI)Ie BOIIPOCHI

1. Yro ycTaHaBIMBaeT MOKa3aTeNb MpeloMicHUA? UTo XapaKTepu3yroT aOCOMIOTHBIAM M OTHOCHUTEIBHBIN MOKa3aTelH
MpesIoMIIeHUs?

CdopmynupyiiTe 3aKOH IPEIOMIICHUS CBETA.

3. B uem 3akmovaercs sIBIICHWE MOJHOTO BHyTpeHHero orpaxenusi? Korma MoxkHo HaOmonats nanHoe siBieHue? Kax
3aIUChIBAETCS 3aKOH IPEJIOMJICHHS CBETa JUIS CiIydas, Korja Jyd NepexoguT u3 OoJiee IUIOTHOW cpelsl B MEHeEe
IUIOTHYIO?

Kakoii yron Ha3bIBaroT npeaeabHeM? Kak MOXHO OIpEeennuTh MpeeIbHbIN Yool JUIs JII0OBIX ABYX cpen?

5. OObsicaure mpuHOMN paboTel pedpakromerpa AOOGe. Kak B pedpakTromMerpe MPOMCXOIUT IPETOMIICHHE JIyden
ceera’?

JlabopaTtopnass paGora 17. OmnpeneseHue UIMHBI CBETOBOH BOJHBI NPH NOMOIIHA
AU(PPAKUMOHHON pelIeTKH

KoHTponbHbIE BOITPOCH
1. Kakue BOIHBI Ha3bIBAIOTCSI KOTEPEHTHBIMHU? B yeM 3axirtouaercsi BpeMeHHas! 1 MPOCTPaHCTBEHHAs! KOTepEeHTHOCTb?
2. Yro Takoe wuHTepdepeHunsa? YcioBus HaOmoaeHuss uHTepdepeHuuu. YCIOBHS MaKCUMyMa M MHUHHMyMa
nHTepepeHINH
3. Yo takoe nudpakiys’?
4. Judpaxmus OpeHens
5. HMudpakuus @payrarodepa. Korna Bo3HUKAIOT ANBPAKIIOHHBIE MAKCUMYMBI 1 MUHIMYMBI
6. Yto Takoe nudpakronHas penieTka? Y cIoBUS MaKCUMyMa M MUHAMYMa JU()PAKIMOHHON PEIIeTKH
7. OObBsicHUTE X0 JTydell yepe3 ONTHYECKYI0 CKaMblo B JaHHOH pabore
8. BriBemuTe pacueTHyIO GOpMYITY

JlabopaTopHnasi padora 18. I'pagympoBka caxapumMeTpa M oIpe/esieHHe NPOLEHTHOIO
co/lep KaHusl caxapa B pacTBope

KOHTpOJ'H)HI)Ie BOIIPOCHI

Kakoii cBeT Ha3bIBa€TCs MOJISIPU30BAHHBIM?

Kakas cBeroBast BojIHa Ha3bIBaCTCS HJIOCKOHOJIHPH3OB&HHOI>1? HYaCTUYHO HOJIHPI/BOBaHHOI\/'I?

Kak OIpCACIACTCA CTCIICHb nonapmam/m?

3akoH Maitroca

3axoH bprocrepa

B uem CYLIHOCTD SBJICHUS BPALICHUSA IIJIOCKOCTHU nonﬂpmaunn?

B uem 3aximouaercs apexr Papanest?

Haznauenue MOJIApU3aTOPOB U aHAJIM3aTOpa B r[pI/I60pe

A Rl PR RN Rl ol el E o

ITouemy okyinsip caxapuMeTpa Hy)KHO (POKYCHPOBaTh Ha OMKBApIEBYIO IIACTHHY?

JladbopaTtopnas paGora 19. I'pagympoBka cnektpockona. OmpeneileHue AJHH BOJH
U3JIyYeHUs] PTYTHOM JIaMIIbI



KOHTpOJ'IBHBIe BOIIPOCHI

I[aﬁTe OIpeaACICHUEC OTHOCUTCIBHOI'O K a6COJ'IIOTHOMy TIOKa3aTCIII0 NPCIIOMJIICHUA

HOHCHI/ITG, IIPpHU KaK1X YCJIIOBUAX MOKHO Ha6J'IIO,HaTB CHHOMHOﬁ, JIMHCHYATHIN 1 IIOJI0CATHIN CICKTPhbIL

Ilosicuure MIPOUCXOKIACHHUC CepI/Iﬁ B CIICKTPC U3JTYYCHUA aTOMA BOAOPOaa

HOHCHI/ITC, B UM CXOACTBO U B YCM PA3JININUC CIICKTPOB MOIIOMICHUA U U3JIYUYCHHA B aTOMC BOAOPOJa

IlonsTue o CIICKTPAJIbHOM aHAJIN3¢C

Iocrynatsl bopa

NN B RN

VY CTpoicTBO CIEKTPOCKONa

Kpurtepun onennBanus

OrneHrBaHUE OTYETOB IO JTAOOPATOPHBIM pabOTaM OCYILECTBIIAETCS IO HOMUHAIBHOW IIKale —
3ayTeHo/He 3auyTeHo. OOmias OIleHKa KaXKIOTO OTBETa OCYIIECTBISETCS B OTHOIICHUM TOJIHOTHI
0OBSICHEHUS] TEOPUH, METOJIA U CIIOCO0a BBITIOJIHEHUS TA00OPATOPHOH pabOThI K 00IIEMY COEPKAHUIO
BOIIpOCa (BBIpa’KaeTCs B MIPOLIEHTAX).

3a OTBET CTaBUTCS OLIEHKA «3a4TE€HO» MpH 0011el orieHke 75%.

KonnyecTBo MOMBITOK U BpeMs Ha 3alIUTY Ja00paTOPHBIX padOT — HEOTPAHUYEHHO.

3ammTa 71a00paTOPHBIX PadOT OCYIIECTBISETCS MyTEeM MHCbMEHHOTO WJIM YCTHOTO OTBETa Ha
KOHTPOJIbHBIE BOITPOCHI, KOTOPBIE AaHBI K KaX 101 padoTe.

Kpurtepun onennBanus

— NPaBUJIbHOCTH XO/Jid BbIITIOJTHCHH A pa60T1>1;

— KOPPEKTHOCTH IOJIyYEHHBIX PE3YJIbTATOB;

— [NOJIHOTA U TPaBUJIbHOCTb OTBCTA,

— CTCIICHb OCO3HAHHOCTH, IOHUMAaHUA U3YyYCHHOT'O;
— oopmiieHue otyera.

Iloka3aTeu M MIKaJIa OLEHUBAHU (3alIMTA 0TYETOB M0 JIa0OPATOPHBIM PadoTam):

[IIkaia oneHUBaHUS TlokazaTemn

— O0YyYaroIIUiiCs BEITIONHUI PabOTy B ITOJTHOM 00BEME C COOTFOICHHEM HEOOXOTUMO
MOCTICIOBATEIEHOCTH JICHCTBUH W B COOTBETCTBHM C PYKOBOACTBAMHU II0
AKCIUTyaTaIllH, YCTAHOBJICHHBIMY TPABWJIAMHU U TIPOLIEAYPaMU, 00eCIICUNBAIOIIIMHU
TEXHUKY 0€30MMacHOCTH;

- OOHapyXHWBacT IIOHHMMaHHEC MaTepHhalia, MOXXET OOOCHOBaTh CBOH CYXKJICHUS,
MPUMEHUTh 3HAHUS HA TPAKTUKE, CAMOCTOSATENHFHO OOBICHACT HaOIIF0acMbIe
SIBIICHUS Y TIPUHIIUTI ICHCTBUS MIPUOOPOB M 000PYIOBAHHUS;

— W3JaraeT Marepual IIOCICIOBATEIFHO W TPAaBWIBHO C TOYKH 3PCHUS HOPM
JUTEPATYPHOTO SA3BIKA;

- B OTYETE NPABWIBHO M aKKypaTHO BBITIONHSET BCE 3aIICH, TAOJHUIIBI, PHCYHKH,
YepTekKH, Tpa(UKU, BEIYUCICHUS,;

— TPABWIBHO BEHITIONHSACT aHAIH3 OIMHOOK

3aureHo

- oOyyarommiicsi BBINOJHWI pPabOTy HE NOJHOCThIO, HEKOPPEKTHO WIH 00BbeM
He 3auteno BBINTOJTHEHHOM 9acTH PabOTHI HE MTO3BOJISIET C/IENIATh MTPAaBIIIBHBIX BHIBOJIOB;
- 0ecnopsj0YHO U HEYBEPEHHO H3JIaraeT MaTepua

2.3 OueHo4HbIe MaTepHaJbI A5 NPOBEACHUS POMEKYTOYHOMH ATTeCTANMHI
ITucbMeHHBbI YK3aMeH

YcnoBueM J0Iycka K IIPOMEKYTOYHOM AaTTECTAllMM  SBJSETCA BBIIOJHEHHE M 3allUTa
(moyyeHre OTMETKH «3a4TE€HO») M0 BCEM JIAOOpaTOPHBIM PabOTaM M CAMOCTOSITEIBHO PELICHHBIX
3a/1a, MPOXOXKACHUE BCEX TECTOB TEKYIIEH aTTECTAI[MU C pe3yIbTaTOM HE MeHee 75% Mo KaxIomy.

DK3aMeH IPOBOAUTCS B IEPBOM CEMECTPE U3YUEHUS JUCLUILINHBL.

TexHonorust TMpoBeJEHUsS HK3aMeHa — TIMCbMEHHBIH OTBET Ha BOMPOCH  OuIeTa.
JK3aMEeHALMOHHBINH OMJIeT COCTOUT M3 JBYX TEOPETUUECKUX BOIPOCOB, U3 IPUBEICHHBIX HUXKE, U
OHOW 3ajaud, MOJOOHON W3 TepedHs Uil CaMOCTOATENBHOTO pEIIeHUs, B PaBHOW CTENEeHU




OXBAaTbIBAIOIIHUX BCCb MaTCpHaJl.

Bpems npoxoxaeHusi MMCbMEHHOTO 3k3ameHa 90 MUHYT.

IlepeyeHb BOMPOCOB K IK3aMeHY

KOHTpOJ'IBHBIe BOIIPOCHI

HpeHMCT MEXaHHKU. MeTonbl (I)I/I3I/I‘IGCKOFO HUCCIICAOBAHUA: OIIBIT, T'HIIOTE3Q, Ha6J'IIO,H€HI/I$I, OKCIICPUMCHT,
MOJACIUPOBAHUEC, TCOPHUS. MaTepI/IaHBHaH TOYKa

2. Bumgsl MeXaHUYECKOro MABIDKEHHS: NOCTYHATEIbHOE, BpalllaTeIbHOE, BpalllaTelbHO-ocTynarensHoe. Cucrema
orcyera. Ilyte. Ilepememenne. Tpaekropus

3. Kunemaruka. PaBHOMepHOe nBmkeHne. CKOpocTh — Kak u3ndeckast BennunHa. CpeHsiss 1 MTHOBEHHAast CKOPOCTb.
Cucrembl ypaBHEHHH, ONMCHIBAIOIINE PaBHOMEpHOE JIBIDKeHHE. [ padukn paBHOMEPHOTO IBMXKEHHS

4. PaBHOyCKOpEHHOE IBIKEHHE. YCKOpeHHe — Kak (m3mueckass BennunHa. CpenHee M MTHOBEHHOE YCKOpPEHHE.
Cucrembl ypaBHEHHWH, ONMCHIBAIOIINE PABHOYCKOPEHHOE [BIDKeHME. ['paduku paBHOYCKOPEHHOTO JIBMKEHHSI.
Cucrema ypaBHEHHH, ONMCHIBAIONIAs JBIDKCHUE TeJla, OPOIICHHOIO MO/ YIIIOM K TOPH30HTY

5. BpamartensHoe [BIKEHUE. YTJIOBbIE BEIWYMHBL Yol IOBOPOTA, YIIOBas CKOPOCTb, YIIOBOE YCKOPEHUE.
B3auMocBsI3p  MeXOy JMHEHHBIMM M yIJIOBBIMH  BenuumHamu. CucTeMa  ypaBHEHMH, ONUCHIBAIOIIAS
PaBHOYCKOPEHHOE ABIKEHHE N0 OKPYXHOCTH

6. [unamwuka. Cwma — xak Qu3ndeckas BenmuunHa. 3akoHbl HeroroHa. Macca — Mepa MHEPTHOCTH Tel. Bumbl cui B
npupoge. Cuna BceMupHoro Tsarorenus. Cuna Tsbkectu. Bec tena. HeBecomocts. Cuina ynpyroctu. 3akoH I'yka.
3axon ['yka st nepopmanmu cxaTus (pacTsHKEHHUS), CIIBUra, KPYIeHHS

7. Cuisl peaklMu: CUJIA PEAKLUU ONOPHI, CHUJIA HATSDKEHHS HUTU. BUIBI CHII TpEHUS: CUJIa TPEHUS IIOKOSI, CHJIa TPEHHUS
CKOJIBXKEHUS], CIJIa TPEHUsI KAUEHHs], CUJIa BSI3KOTO TPEHUS

8. Hmmmynbc — Kak (u3Myeckas BEJIMYMHA. 3aKOH COXpaHEHWs MMIynbca. LleHTp MaccTp. 3akoH IBWKEHHS IEHTpa
Macc

9. Mexanunueckas padora. Momnocts. KIT/]

10. Oneprust. Kunerndeckas sneprusi. Teopema 00 M3MEHEHHN KHHETHYECKOH SHEPTHU

11.TloTeHnManbHbIE U HENOTEHUUANbHbIE CWIBL. I[loTeHIuanbHas HHEpPrust Teaa B OAHOPOJHOM IIOJIE€ TSDKECTH.
[oTeHnuanpHas SHEPrUsi TPAaBUTAIMOHHOTO B3auMoJieicTBHs. [loTeHnmanpHas sHeprus ynpyro neopManyu

12.3aKkoH coxpaHEeHHsI MEXaHIMUYCCKON dHeprun. PaboTa HEMOTCHIMAIBHBIX CHT. 3aKOH COXPAaHEHUS SHEPTHH

13. AbcomoTtHo TBepaoe Teno. Knunemarnka 1BrKeHNs! aOCOIOTHO TBEpAOro Teiaa. MoMeHT cuiibl. MOMEHT UMITyJIbca

14. MoMeHT WHepIK TBEpAOro Tena. MOMEHT MHEepIMHM MaTepHajJbHOW TOYKH, IHCKA, IMIMHAPA, CTEPXKHs, oOpyda,
mrapa

15. Teopema I'roiirenca-1llreiinepa

16. OcHOBHOE ypaBHEHHE AMHAMHKH BPAIaTEIbHOTO IBHKEHHUS

17.3akoH coxpaHEeHUs] MOMEHTA UMITYJIbCA

18. Kunernueckast sHEprus BpaliaTeIbHOTO IBIKEHMs. TeopemMa 00 M3MEHEHHH KHHETHYECKOH SHEPTHH

19. AHanorust Mexay NOCTYNAaTENbHbIM U BPallaTEIbHBIM JBIKCHIEM

20. MexaHunKa >KUAKOCTH M ra3a. Kunemartnueckoe onvcanue JBWKEHUS KUAKOCTH. JIMHUM 1 TpyOKH ToKa. Y paBHEHHE
HepaspelBHOCTH. ['napocratuueckoe aasieHue. 3akoH [lackand. ['mapasnudeckuil npece. 3akoH Apxumena

21. YpasHenue bepnymmu. Pexumsl Tedenus xxuaxoctd. Yucno Peltnonsaca. Ilonsemuas cuna

22. Mexanndeckue KoneOaHus. YpaBHEHHE MalblX KosebaHuid. CBOOOIHBIE rapMOHHYECKHE KojeOaHus. AMIUINTYa,
¢a3za, HavanpHas (asza, IUKIMIECKasl YacTOTa, 4acToTa M Ieproj Koiebanuil. [IpyuHHBIN MasTHUK, Gu3ndecKui
MasiTHUK, MaTeMaTW4eCKWi MasTHHK W HX Iepuonasl KoieOaHuil. 3aryxatomme KoneOaHWsA. BbIHYyXaeHHbIE
koneOanmsi. Pesonanc. ABTokonebaHus

23.IIpoaonbHbIe ¥ NONEPEUHbIE BOIHBL. XapaKTEPUCTUKU BOJIHBL AJUHA, YACTOTA, CKOPOCTh PACHPOCTPAHEHMS BOIHBIL.
VYpaBHenune Oerymeil Bonubl. BomnoBoe ypaBHenuwe. Ilpunimn cynepnosuimu BoiH. VIHTepdepeHIUs BOJH.
CTtosturie BOJIHBI. 3BYKOBBIE BOJIHbI

24. 3¢ dext Jormrepa

25. ineansHblit Ta3. O000MIEHHBIH Ta30BBIN 3aK0H. M30mporiecch

26.T"a30Bbl€ 3aKOHBL. Y paBHEHHE COCTOSIHUS UAEATBHOIO rasa

27.PeanbHbli Ta3. YpaBHeHue Ban-gep-Baansca. M3orepMbl peasibHOro rasa

28.OCHOBBI TEpMOIMHAMHUKH. BHyTpeHusisi sneprus. PabGora B TepmoamHamuku. Temmonepenaya. KommuectBo
TeroThl. [1epBhIii 3aK0H TepMOANHAMUKHN M €ro IpUMEHEHHUE K n3orponeccaM. AradaTHbIA nporece

29. Temoemkocts. V30xopHast 1 n3o6apHas remnoemkoctd. CoorHomenne Maiiepa

30. ITonuTpomnHble Mpouecchl. Y paBHEHHE MOJNUTPOIBL. YpaBHeHHE anuadarel. PaboTa mpu pa3indHBIX M30MpPOIECcCax.
DHTpomnus

31. O6parumMble 1 HeoOpaTHUMBbIE TIporiecchl. BTopoii 3akoH TepMoanHaMUKHU. TpeTnii 3aKoH TepMOANHAMUKHI

32. Temnossle Mamunbl 1 ux KIT. Iuxn Kapno. KIT/] naeansHO# TemioBoid MalluHbl




33. MonekynspHo-kuHeTHYecKast Teopusi. OcHoBHOe ypaBHeHne MKT. CpennexBagpaThuHas CKOpocTb. Teopema o
paBHOpACIIPEACIEHUN SHEPTHH 110 CTENEHSIM CBOOOIBI

34. TermnoeMKOCTh KpUCTAILIIOB. 3akoH [romonra-Iltu

35. SBnenus nepeHoca

36. OyHKIMS pacrpezeneHusi MOJIEKYJI I0 CKOopocTaM u ee rpaduk. Hambonmee BepositHast ckopocTb. CpenHss
apru(MeTHIecKas CKOPOCTh

37. bapomerpuueckas popmysia

38. CpenHee 4mciIo CTOIKHOBEHUH M CPEHSS JUIMHA CBOOOIHOTO IPoOEra MOJIEKY

Kpurtepun onennBanus

Ha »sk3ameHe pe3ynabTHpyIOIas OLEHKA BBICTABISETCS MO YEThIpeX OaJUIbHOM cHCTeMe
(HEYOBIETBOPUTENIBHO, YAOBIETBOPUTEIBHO, XOPOILIO, OTIMYHO).

Kpurepuu onieHuBanus:

—II0JIHOTA U NIPaBWIBHOCTh OTBETA;

—CTENeHb OCO3HAHHOCTH, IOHUMAaHHUS U3Y4YE€HHOTO;

—S13BIKOBOE O(POPMIICHHE OTBETA.

IToxazaTenu u mKana OLICHUBAaHUA:

[IIkaia oneHUBaHUS TlokazaTenmn

CTaBuUTCS NP NOJIHOM OTBETE Ha JIBa BOIIPOCA U BEPHOM PELICHUU 3aJ1a4H PU ITOM:

- OOYJaOIUIACS TIOTHO W3JIaraeT MaTephal, JdaeT TIPABIIFHOC ONpeIcIcHHE
OCHOBHBIX IOHSTHIA;

- OOHapy)XMBacT TOHMNMAHHE MaTepuana, MOXET OOOCHOBAaTh CBOHM CYXKICHUS,
OT1JHYHO MPUMCHUTh 3HAHWA HA TPAKTHKE, MPUBECTH HEOOXOMUMBIC TMPHUMEPHl HE TOIBKO M3
y49eOHHKAa, HO W CaMOCTOATENBHO COCTaBIICHHBIC, B TOM 4YHCIE U3 Oymymen
PO ECCHOHATFHOM IEATETFHOCTH;

- U3JlaraeT MaTepualn IOCJEAOBATENIbHO M MPAaBUIBHO C TOYKH 3pPEHUS HOPM
JINTEPATYPHOTO SI3bIKA
BeoicTaBisieTcs npu HEMOJIHOM OTBETE Ha JIBa BONPOCAa M BEPHOM PEILICHUU 3aayd MpHU
JTOM:

Xopowo — O0YJAOIUIACS JJACT OTBET, YAOBIETBOPSIOIIUA TeM ke TpeOOBaHMSAM, YTO W IS
OTMETKH «5», HO gomyckaer 1-2 ommOku m 1-2 Hemodera B MOCIEHOBATEIBHOCTH U
SI3BIKOBOM O()OPMJICHUU H3]IaraeMOro

[onywgaer oOydarommuiics Tpu: 1) HEMONIHOM OTBETE HA JiBa BOIPOCA W HEMOJIHOM
pelIeHnH 3a/1a4v; 2) HEMOJIHOM HWJIM HEBEPHOM OTBETE HAa OJIFH U3 BOIPOCOB U HETIOTHOM
pelIeHnH 3a1add; 3) HEBEPHBIX OTBETAaX Ha J[BA BOMNPOCAa M BEPHOM DEIICHUM 3a/Iavu;
4) BepHBIX OTBETAX Ha J[Ba BOIPOCA M HEBEPHOM PEIICHUH 3a/1a4H IIPH ITOM:

- o0ydJaroIuiics oOHAPYKUBACT 3HAHWE U TIOHUMAaHUEC OCHOBHBIX TOJIOKEHUH TaHHOMN
TEMEI, HO:

- U3JlaraeT Marepuajl HEMOJHO W JOMYCKAeT HETOYHOCTU B ONPEICIICHUW MOHITHI
i (HOpMYITHPOBKE MTPABHIT;

—HE yMEET JOCTaTOYHO TIIYOOKO M JO0Ka3aTeIhbHO OOOCHOBATH CBOHM CYKJICHUS H
MIPUBECTH CBOU IPUMEPBI;

- W3JIaracT MaTepuay HEIMOCIeOBATEIFHO W JOMYCKAaeT OIMHOKH B S3BIKOBOM
0 OpMIICHUN U3JTaraeMOro
BricTaBnsiercs 1pu HEBEpHBIX OTBETAX Ha JIBa BONPOCA U HEBEPHOM PELLEHUH 3aJa4H IIPU
JTOM:

HeynoBiaerBopurtenbHO - oOyJaromuiics OOHApY)KHMBaeT HE3HAHWE OONBIICH YacTH COOTBETCTBYIOIIETO
BOIPOCA, JIOIYCKAaET OMMOKH B (GOPMYIUPOBKE OTPEICICHUH 1 IIPABILI,
— MCKQ)KAIOMINE WX CMBICI, OCCIIOPSIOYHO W HEYBEPCHHO M3JIaraeT MaTepral

Y 10BJI€TBOPUTEIBHO

B mnpoueHTHOM COOTHOIIEHWH OICHKH (M0 YeTHIPEXOAIBHOM CHCTEME) BBICTABIAIOTCS B
CIIEIYIOIIMX Mana30Hax:
«HEYOBJIETBOPUTENBHO» - MeHee 75%
«yZIOBIETBOPUTENBHO» - 76%-85%
«xopomo» - 86%-92%
«oTIHYHO» - 93%-100%



OneHKH, KOTOphIE BBICTABIAIOTCA Ha OSK3aMEHE, KOpME 3HaHWH, YMEHMH U HaBBIKOB
o0yJaromuxcs YYHUTHIBAIOT CTENEHb CPOPMHUPOBAHHOCTH Yy MOCIEAHUX O0OmenpodeccuoHaIbHON
komnereHuu OIIK-2 —crmocoGHOCTh MPUMEHATh €CTECTBEHHOHAYYHBIE U OOIEHH)KEHEPHbIC 3HAHUS,
AHAJTUTUYECKHE METO/Ibl B IPO(PECCHOHATBHOM eI TETLHOCTH.

3a4er ¢ OLEHKOM

YcnoBueM Jonmycka K IMPOMEKYTOUHOM aTTECTAlMM SBJISIETCS BBINOJHEHUE W 3alluTa
(monmy4eHne OTMETKH «3a4TeHO») MO0 BCeM JabOpaTOpHBIM paboTaM M CaMOCTOSITEIBHO PEIICHHBIX
3a/1a, MPOXOXKACHUE BCEX TECTOB TEKYIIEH aTTECTAaI[MU C pe3yIbTaTOM He MeHee 75% Mo KaxIomy.

3aueT C OLEHKOHN IMPOBOJUTCS BO BTOPOM CEMECTPE U3yUEHUS AUCLUIIINHBI.

TexHomnorus MpoBeAeHUs 3a4eTa ¢ OICHKONH — MUCbMEHHBIM OTBET Ha BONpPOCH! Ouiera. bujer
COCTOUT U3 JIBYX TEOPETHYECKUX BOIPOCOB, U3 MPUBEICHHBIX HUXKE, U OJHOU 3aJauu, MOJOOHOH M3
[IEPEYHs JJI1 CaMOCTOSTENILHOIO PELICHNUs, B PABHOM CTEIIEHU OXBATHIBAIOIINX BECh MAaTCPUAIL.

Bpems npoxoxaeHus 3aueta ¢ oueHKoi 90 MUHYT.

IlepeyeHb BOMPOCOB K 3a4eTy € OLEHKOM

KOHTpOJ'H)HBIe BOIIPOCHI

1. DnexTtpuyeckue 3apsabl. 3aKOH coxpaHeHus 3apsana. 3akoH Kynona. Dnekrpuueckoe nosue. Bekrop HanpshxeHHOCTH
Y MPUHLUI CyNepno3uiu. HanpsbkeHHOCTD MOt TOY€YHOro 3apsiia. PacueT 2yeKTpruuecKux nosnei

2. Paborta QJICKTPUYCCKOIO TIOJA IO HNEPEMCHICHHUIO 3apsiad. 9Hepr1/1;1 B3aHMOHeﬁCTBHH 3apsAa0B. HOTGHHI/IaJ'I.
HOTGHHI/IaJ'I T10JI1 TOYCYHOTI'O 3apsaa. Pacuer morennmana IIPOU3BOJIBHOI'O paCupCACIICHUA 3apsAa10B

3. HanpspkeHue U ero cBsi3b C HaNPsHKEHHOCTBIO. I 'paguenT. Teopema I'aycca U ee NpUIOKEHUS K pacdyeTy nojaen

9J'IeKTpOeMKOCTI> MMPOBOAHHUKOB XU KOHJACHCATOPOB. KOHHCHC&TOPLI pa3J'IPI‘IHOI>i (bOpMI)I

5. Onexktpuyeckudl  gunonb. Tumel  AudnekTpukoB. Bexrop  nomdpusamuu.  OJIEKTPUYECKOE  CMEIICHUE.
JwuanexTpudeckas BOCOpUUMYMBOCTE U poHuIiaeMocts. Teopema [Maycca 1iist 2IeKTpUYECKOro CMEIEHHs

6. HOCJ’IGHOB&TGJ’IBHOG, napauieJibHOC W HNPOU3BOJIBHOC COCAMHCHUC KOHIACHCATOPOB. 9Hepr1/1>1 3aPSPKCHHBIX
IIPOBOJHNKOB W KOHJICHCATOPOB. 9H€pFI/IH QJICKTPOCTATHUICCKOI'O IOJIA

7. TlocrostHHBIN 3yiekTpuueckuil Tok. Cuia M IUIOTHOCTh TOKa. CBSI3b CWIIBI M IUIOTHOCTH TOKa C MapaMeTpamu
HOCHUTENIEH. YpaBHEHNE HENIPEPHIBHOCTU

8. 3akon OMa JuIs OJHOPOAHOIO YyJacTKa LENH B HHTErpajabHOH U quddepeHnnansHoi popmax

9. ConpoTuBlIEHHE U €ro 3aBUCUMOCTh OT Pa3MEpPOB NPOBOJHHUKA. 3aBUCUMOCTH CONPOTHUBIICHUS OT TEMIEpPaTyphl.
CBepXIpPOBOIUMOCTb

10. PaboTa u MmomtHOCTE ToKa. 3akoH [[xoyns-JleHma

11.TlocnenoBaTelbHOE U MAapaIEIbHOE COEAMHEHNUE CONPOTUBIIEHUIN

12. OnexTponBrkymias cuia. 3akoHbl OMa Al HEOAHOPOIAHOrO y4yacTKa LENd W JUIsl 3aMKHYTOM nenu. Pexum
KOPOTKOI'O 3aMbIKaHUs 3aMKHYTOW 1enu. HanpshkeHue u MakcuMalibHasi MOLIHOCTb Ha Harpy3ke. K.Ir.j. 3aMKHYTOH
nenu. 3akoHsl Kupxroga

13. MarHuTHOE 10JI€e, €ro UCTOYHUKH, XapaKTEPUCTUKU U OCHOBHbIE CBOMCTBA. [lojie ABMXKYLIEroCsl TOUEUHOr0 3apsa.
CBsI3b MarHuTHOro M ayeKkTpocratuueckoro nojeil. Teopema buo-CaBapa-Jlamiaca. Pacuer momed naisi TOKOB
IPOCTON (POPMBI

14.Cuna Jlopenua u cuna Awmmepa. JIBmKeHUE 3apsiia B MAarHUTHOM moje. Pacuer mapameTrpoB cHUpanbHOMR
TpaeKTopuu. /[BIKEHUE B HEOAHOPOIHOM IOJIE

15.Koutyp ¢ TOKOM B MarHuTHOM Iojie. MarHuUTHBIA MOMEHT. BekTop HaMarHM4eHHOCTH. MarnurHas
BOCIIPHMIMYUBOCTH M MIPOHUIIAEMOCTH BemiecTBa. Jna- mapa- u peppomarsetuki. KpruBas HaMarH9eHHOCTH

16.TloTox BEKTOpa MarHUTHOM WHAYKIMH. SIBIEHUE DIEKTPOMArHUTHOM wuHAyKuuu. 3akoH Papazgesd. SBieHue
caMOUHAYKIMH. MHIYKTUBHOCTD. 3aKOH CaMOUHYKIMH

17.0606HICHI/IC 3daKOHOB  JJICKTPOCTATUKHM W MArHUTOCTATHUKH. Tok cMemeHus. ypaBHEHI/Iﬂ MakcBemia u
MAaTCPUAJIbHBIC YPABHCHUS. 9JIGKTpOMaFHPITHO€ 110JIC

18.Ilepemennslii Tok. Llens nmepemenHoro Ttoka. 3akoH Oma JjIs LENH NMEPEMEHHOro TOKa. Pe3oHaHC HampsyKeHU.
Pe3onanc TokoB. MoIHOCTE, BblAEIsieMas B LIENH MEPEMEHHOI0 TOKa

19. 'eneparop Toka. Tpancdopmarop. Ilepenaua ameKTpoIHEPTrUH HA PACCTOSIHUE

20.3aKOHBI TEOMETPUUYECKONH ONTHKH. AOCOTIOTHBIA W OTHOCHTENBHBIA ITOKA3aTENH TPEIIOMIICHUS BemecTBa. Mx
(u3nvecKkuii CMBICI. SIBJICHHE MMOTHOT'O BHYTPEHHETO OTPAXKCHHUS CBeTa. [IpeenbHbIi Yroil TOJMHOTO BHYTPEHHETO
OTpaKEHHUS

21. CgoiicTBa cBeTa KaK dJIEKTPOMArHUTHBIX BOJIH




22. DHeprernyeckre (poTOMETpUUECKIE BEITUIUHEI

23. CBeToBbIe (POTOMETPUYECKHE BEITUUUHEI

24 Vlarepdepenmus BonH. KorepeHTHBIC BOMHBL. Y CIOBUS MUHIMYMOB ¥ MAKCUMYMOB

25. MGTO,H BCKTOPHBLIX JUArpamMM. 30HBI (l)peHeJm 1 COOTBECTCTBYIOIIUC UM BCKTOPHBIC AHATrPDAMMbIL

26.0OnpiT IOHra s aByxirydeBoil mHTepdepenimu. MHTEpdepeHus Ha TOHKHX IUIeHKaX. [IpocBeTiieHHe ONTHKH.
Konsna Herotona

27. Audpaxuust ceera. Ipunnun [roiirenca. Ipuanun Iroiirenca-®dpenens. OtrpaxkeHHe BOJIH OT MPEMATCTBUS U
orubaHue MpEersITCTBUNA: 3aBUCHMOCTB OT pa3MepoB NpensTcTBHs. 30Hb Dpenens

28. Mudpaxuus Ha meny. Y cIoBUsS MUHUMYMOB U MakcUMyMoB. J{udpakiyonnas pemerka. XapakTepUCTUKH PEIIETKH:
YII0Bas JUCHEPCHUs] U pa3pelieHue

29.Tlonapusanusa cBeta U ee Tumbl. I[lomspusaropsl. 3akoH Maitoca. Ilomspusanms cBeTa NpH OTPaKEHUH OT
MIOBEPXHOCTH JuAJIeKTpuKa. 3akoH bproctepa

30. TerioBoE H3JIYYCHHUC U €TI0 XapaKTCPUCTUKH. 3aKOHBI TEIIOBOIO H3TYYCHUSL

31. KOpOTKOBOJ'IHOBaH rpaHulla TOPMO3HOTI'O PCHTICHOBCKOI'O U3JIyUCHUS

32.Buenmnnii poroaddext u ero 3akonsl. Gopmyna DitHmrerina 1 poroaddexra. Padora Beixona. KpacHas rpanuia
¢dorodrhdexra. DOTOHBI U UX CBOHCTBA

33.Monemn aroma Tomcona u Pesepdopma. Ombir Pesepdopraa. IlporuBopeunst minanerapuoii mopenu. Iloctynartsr
Bopa. BopoBckast Monens BojtoposonoiooHoro aroma. Cnekrp atoma BoJopoJia

34. KopryckynsipHO-BOIIHOBOH Jyasu3M cBeTa U BeuiecTa. Bomusl ne bpoits. Judpaxuns anektpoHoB

35.CootHomenust HeompeaeneHHocTell [eizenOepra. BomHoBas ¢ynkims. YpasHenue Ilpenunrepa. Pemenue
ypaBHenus Hlpennarepa OecKOHEYHO IITyOOKOH HOTEHIIMATBHOMN SIMBI

36. KBanroBas Teopust aroma Bonopoja. Ksanrtoelie uncna. Crivx

37. Ipunnun Iayni. MHOro31€KTpOHHBIE aTOMBL. 30HHAs TEOPUS IPOBOAUMOCTHU

38. Ctpoenue simep. Hyxnonsl. Sneprbie bl u ux cBoiicTBa. JledhekT Macchl. DHEpTHsl CBS3H saep. Y IelbHAs SHEPTHS
CBSI3U

39. EcTecTBenHas PAaaANOAKTUBHOCTD. 3akoH PaAUOAKTUBHOI'O paclaia

40. Sl nepHble peakluy pacnaja U CHHTe3a. DHEPIeTUUECKUM BBIXOJ] peaKLUU

Kpurtepun onennBanus

Ha 3auete ¢ o1eHKOW pe3ynbTUpPYIOIIas OIICHKA BBICTABISETCS MO YETHIpEeX OalIbHON cUCTeMe
(HEYOBIETBOPUTENIBHO, YAOBIETBOPUTEIBHO, XOPOILIO, OTIMYHO).

buiier cocTOUT U3 ABYX TEOPETUUYECKUX BOIIPOCOB U 3a/1a4U.

Kpurepun onieHuBanus:

—II0JIHOTA U NIPaBWJIBHOCTb OTBETA;

—CTEIIEHb OCO3HAHHOCTH, IOHUMAHHUs H3yYEHHOTO;

—S13BIKOBOE O(POPMIICHHE OTBETA.

IToxa3aTenu u mKana OLICHUBAaHUA:

[IIkaia oneHUBaHUS ITokazaTemn

CTaBuUTCS NP NOJIHOM OTBETE Ha JIBa BOIIPOCA U BEPHOM PELICHUU 3aJ1a4H PU ITOM:

- OOYJAMOIUIACS TIOTHO W3JIaraeT MaTephal, JdaeT TIPaBIIFHOE ONpeICICHHE
OCHOBHBIX IOHSTHIA;

- OOHapy)XMBacT TOHMNMAHHE MaTepuana, MOXET OOOCHOBAaTh CBOHM CYXKIICHUS,
OT1JINYHO MPUMCHUTH 3HAHWA HA TPAKTHKE, NPUBECTH HEOOXOMUMBIC IMPHUMEPHl HE TOIBKO M3
y49eOHHMKAa, HO W CaMOCTOATENBHO COCTaBIICHHBIC, B TOM 4YHCIe U3 Oymymien
PO eCCUOHATFHON I TETFHOCTH;

- U3JlaraeT MaTepualn IOCIEAOBATENIbHO M MPAaBUIBHO C TOYKH 3pPEHUS HOPM
JINTEPATYPHOTO SI3bIKA
BricTaBisieTcs npu HEMOJHOM OTBETE HA JIBa BONPOCA M BEPHOM DPELIECHUU 3aJayd MpU
JTOM:
Xopowo — O0YJaOIUIACS JJAeT OTBET, YAOBICTBOPSIOIIUIA TEM ke TpeOOBaHMSAM, YTO W IS
OTMETKH «5», HO gomyckaer 1-2 ommOku m 1-2 Hemodera B TOCIEHOBATCIBHOCTH U
SI3BIKOBOM O()OPMJICHUU H3]IaraeMOro
[Monywgaer oOydarommuiics Tpu: 1) HEMONIHOM OTBETE HA JiBa BOIPOCa W HEMOJIHOM
pelIeHnH 3a1a4v; 2) HEMOJIHOM HJIM HEBEPHOM OTBETE HA OJIFH U3 BOIPOCOB U HETIOTHOM
Y10BJ1€TBOPUTEIBLHO pelIeHnH 3a1add; 3) HEBEPHBIX OTBETaX Ha J[BA BOMPOCAa M BEPHOM DEIICHUM 3a/Ia4u;
4) BepHBIX OTBETAX Ha J[Ba BOIPOCA M HEBEPHOM PEIICHUU 3a/Ia4H IIPH ITOM:

- o0ydJaroIuiics oOHAPYKUBACT 3HAHWE U TIOHUMAaHUEC OCHOBHBIX TTOJIOKEHUIA TaHHOMN




TEMBI, HO:

— U3/1araeT MaTepHajl HEMOIHO U JOIYyCKAaeT HETOYHOCTH B ONPEACIECHUU IMOHATUM
i GOpMYINPOBKE MIPABUII;

- HE yMEeT IO0CTAaTOYHO TIyOOKO M JIOKa3aTelIbHO OOOCHOBAaTh CBOM CYXKJICHHS H
IIPUBECTU CBOM IIPUMEPEI;

- M3JIaraeT MaTepuayl HEMNOCJIEJOBaTEeNbHO M JIOMYCKAeT OIIMOKM B SI3BIKOBOM
o(hopMIIEHHH H3TIaraeMoro

HeynoBiieTBopurebHO

BeicTaBisiercs Ipy HEBEPHBIX OTBETAX Ha J(BA BOIPOCA U HEBEPHOM PEILECHUH 33Ja4X IIpU
ITOM:

- oOyuaromuiicss 0oOHapyXXHMBaeT He3HaHHe OOJbIIed YacTH COOTBETCTBYIOLIETO
BOITPOCA, JIOITyCKaeT OMIMOKY B (DOPMYIIMPOBKE ONpENeICHUN 1 MPaBUII,

— HCKa)KaIOIINE UX CMBICI, OECIIOpsI0YHO M HEYBEPEHHO M3JIaraeT MaTepuall

B mnpoueHTHOM COOTHOIIEHWH OIIEHKH (M0 YeThIPEXOAIBHOM CHCTEME) BBICTABIAIOTCS B

CJIEIYIOLIUX JIhana3oHax:

«HEYIOBJIETBOPUTENBHO» - MeHee 75%
«yZIOBIETBOPUTENBHO» - 76%-85%
«xopomo» - 86%-92%
«OTIHYHO» - 93%-100%

OneHky, KOTOpBIE BBICTABIISIIOTCS HA 3a4€TE€ C OLEHKOM, KOpME 3HAHWW, YMEHHUH U HaBBIKOB
o0yJaromuxcs YYUTHIBAIOT CTENEHb CPOPMHUPOBAHHOCTH Yy MOCIEAHUX O0O0menpodeccuoHaIbHON
komnereHuu OIIK-2 — criocoOHOCTh MPUMEHSATh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHUS,
aHATTUTUYECKHE METO/Ibl B IPO(PECCHOHATBHOM eI TETbHOCTH.



