IIpuioxenne k padoyeii nporpaMmme JIMCHUIIIHHBI
duszuka

Hanpasnenusa noarotoBku — 13.03.02 DnekTposHepreTka 1 3IEKTPOTEXHUKA
[Ipoduis — DnexTpoobopyAOBaHHE U ABTOMATHKA CYJIOB
VYuebusblii mnan 2023 ronxa pazpaboTku

®OH/I OHEHOYHbBIX CPEACTB
1Ha3navenue ponaa ouenouHbix cpeacts (POC) nmo gucuunInHe

®OC no y4eOHON TUCHMIUIMHE — COBOKYITHOCTh KOHTPOJIBHBIX MaTe€pHajoB, NpeHa3HaueHHbIX
JUIS. U3MEPEHUs YPOBHS TOCTHXKEHUS 00YYarOIMMCs YCTAaHOBJICHHBIX PE3yJIbTaTOB 00YyUEHUs, a TaKxKe
YpOBHsI C(OPMHPOBAHHOCTH BCEX KOMIIETCHIMH (WM MX 4acTei), 3aKpelyIeHHBbIX 3a JAUCHUILIUHOM.
®OC wucnonp3yercs MpU NPOBEACHUM TEKYIIEr0 KOHTPOJI YCHEBAEMOCTH U IPOMEXKYTOUYHOMH
aTTecTaluu o0yJaroumxcs.

3anaun ®OC:

- yIpaBJIEHUE IPOLECCOM MPHUOOPETEHUST 00YyUaIOIUMUC HEOOXOIUMBIX 3HaHUH, YMEHUH,
HaBBIKOB M (popMupoBaHHEM KoMIeTeHIMH, onpeaeneHHbix B @PI'OC BO;

- OLIEHKa JOCTHKEHUH 00ydaroIMXcsl B MPOLIECCe U3YUYEHUs AUCHUIUIMHBI C BbIJEICHHEM
TIOJIOKHUTEIBHBIX/OTPHUIIATETBHBIX pe3yJIbTaToB u IUTAaHUPOBAaHUE peaypexK TAI0IIHIX/
KOPPEKTUPYIOIIUX MEPONIPUSATHUI;

- obecrieueHne COOTBETCTBUS pe3yIbTaTOB 00yueHus 3a/1auam Oymymiei
npoeCCHOHATIBHON AEATENbHOCTH 4Yepe3 COBEpIICHCTBOBAHUE TPAJAMLIMOHHBIX W BHEAPEHHE B
00pa3oBaTeNbHBIN MPOLIECC YHUBEPCUTETA MHHOBAIIMOHHBIX METOZ0B O0yUYCHHS.

2 Crpykrypa ®OC v npuMeHsieMble MeTO/Ibl OLIEHKH MOJTYYEeHHbIX 3HAHUI
2.1 O6mue ceegenuns o DOC

@®OC mo3BOJNSET OIEHUTH OCBOCHHME BCEX YyKa3aHHBIX B pabodeil mporpamme JeCKpUITOPOB
komneTeHuu, ycranoBieHHbIX OIIOIT u Mexaynapoano kousenuueit [IJIHB-78 ¢ nonpaBkamu. B
Ka4eCcTBE METO/I0B OLIEHUBAHUS IIPUMEHSIOTCS: HaOI0IeHHe 3a paboToil, Hab0eHNe 3a AEUCTBUSAMU
B CMO/ICJINPOBAHHBIX YCJIOBUX, IPUMEHEHNE aKTUBHBIX METOJIOB O0YUYEHHUsI, IKCIPECC-TECTUPOBAHUE,
IIPOrPaMMHUPOBAHHBIE TECTHI.

Crpykrypsbivu anemMenTamu @OC no aucuuninune spisitorces: @OC a1 npoBeaeHUs TEKYILETO
KOHTPOJISI, COCTOSIIIIME M3 YCTHBIX, MMCBbMEHHBIX 3a/laHui, TECTOB, IIKAJbl OLEHUBAHUS (IKCIpecc
OIPOC Ha JIEKLMSX MO TEKyIeH TeMe, CaMOCTOSITEIbHOE PelleHUe 3a7ad U 0ObSICHEHNE UX PELIEHMUS,
3alUTa OTYETOB MO JabopatopHbM pabotam), POC ans mpoBeAeHUS MPOMEKYTOUYHOM aTTecTaluu
(9K3aMeH U 3a4eT C OLIEHKOH), COCTOSIIIUNA U3 BOIPOCOB, TPEOYIOIMNUX MUCbMEHHOIO OTBETA, U JIPYTHX
KOHTPOJIbHO-U3MEPUTEIbHBIX MaTEpUAJIOB, ONMCHIBAIOIIMX II0KAa3aTeNd, KPUTEPUUM U  LIKAILy
OLICHUBAHMS.



IIpumeHsieMble MeTObI OIIEHKH MOJY4YeHHbIX 3HAHUH M0 pa3/iesam (TeMaM) TUCIHUILTAHBI

Tema

Texymiast aTTectanus (KOJIMYECTBO 3aaHUH, padoT)

3amaHus I
CaMOIIOATOTOBKH
0o0yJaromuxcs

Dxcnpecc-
OInpocC Ha
JEKIHSX TI0
TeKyLIei
TeMe

3amura
OTYETOB 110
11a60paTOPHBIM
paboram

CaMoCTOATEIbHOE
pelieHre 3a1a4 1
00BbsACHEHUE UX
pereHns

[IpomexxyTounast
aTTecTanuys

Tema 1. OcHOBHBIE TOHATHS
MexaHuku. KnuaemaTnka
KpuBosiuneitHoe 1BUXKEHUE.
KunemaTtnka ABHIKEHUS 110
OKPYXXHOCTH

JK3aMCH

Tewma 2. Jlunamuka

JK3aMCH

Tema 3. 3akoH cOXpaHEHUS
nMITyJibca. PeakTuBHOE
JIBIDKEHUE. 3aKOH JBUKECHUS
neHTpa macc Pabora, MOIITHOCT®,
SHeprus. 3aKOH COXPaHEHUs
[IOJIHOM MEXaHUYECKON SHEPIUH

OK3aMCH

Tema 4. Jlunamuka
BpAaIIaTeIbLHOTO JIBUKCHHS
TBepAoro tena. Ctatuka. Y cloBus
paBHOBECHS

JK3aMCH

Tema 5. Mexaandeckue
Kxosie0anus. BomHb!

OK3aMCH

Tema 6. MexaHuka »KUIKOCTEN U
Tra3oB

OK3aMCH

Tema 7. neansHbIN Ta3. 3aKOHEI
HACaTbHOTO ra3a. Y paBHEHHE
Ban-nep-Baansca. [1epBblii 3akoH
TEPMOJIMHAMUKHU

OK3aMCH

Tema 8. TermnoeMKoCTb.
[MomurpomHsre npoueccel. Padora.
OuTponus. Bropoit u Tperuii
3aKOHBI TEPMOINHAMHKH.
Tennoseie MamuHbl. OCHOBHI
CTaTHCTHYECKOH TepMOANHAMUKHI
Y MOJIEKYJIAPHOU (DH3HKH

OK3aMCH

Tema 9. OCHOBBI 3JIEKTPOCTATHKH.
OCHOBBI TEOPHUHU IO,
[TpoBOAHUKY 1 TU3IEKTPUKH B
AIIEKTPOCTATHYECKOM M0JIe

3a4eT C OLICHKOI

Tema 10. ITocTossHHEBIH
3JIEKTPUYECKUN TOK.
DneKTpUUECKUil TOK B pa3IUYHbIX
cpenax

3a4eT C OLIEHKON

Tema 11. MarauTHoe I10J€ U €0
CBOMCTBA. MarHuTHOE T10JIC B
BEIIICCTBE

3a4eT ¢ OLIEHKOM

Tewma 12. SIBaenue
AIEKTPOMArHUTHOW MHIYKITMH

3a4eT ¢ OLIEHKOM

Tema 13. Cucrema ypaBHeHHI
MakcBesnna. DneKTpoMarHiuTHbIE
KOJIeOaHHS M BOJHBI

3a4eT C OLIEHKOU

Tema 14. ITepemeHHBIN TOK

3a4eT C OLICHKOM

Tema 15. Ontuka. OCHOBHBIE
3aKOHBI TEOMETPUYCCKON ONTHKH.
dotomerpust

3a4eT C OLICHKOM

Tema 16. Boinnosas ontruka

3a4eT C OLICHKOM

Tema 17. DeMeHThl KBAHTOBOU U
aToMHOU Gu3uKu. KopIrycKymsipHO-|
BOJIHOBOH JTyalin3M. DJIeMEHTHI
(M3UKN KOHTaKTHBIX SIBICHUI

3a4eT C OLIEHKOM




Tema 18. DneMeHTHI HU3HKH
aTOMHOTO siIpa

+ + + +

3a4eT C OLICHKOM

2.2 OneHovHble MaTepHuaJibl IJISl IPOBECACHUA TeKleIeﬁ aTrrecTalnmum

BxoaHo# KOHTPOJIb (TECTUPOBAHNUE)

BxomHoil KOHTpOIR TPOBOIUTCA C IICJIBIO ONpPENETCHUS YPOBHS 3HAHWN 00ydaromumxcs,
HEOOXOUMBIX JJIsl YCIICITHOTO OCBOCHHUS MaTepuaia IUCIUIUIUHEI.

Bomnpoc | OtBer
YCTaHOBUTH COOTBETCTBHE MEXKIY (HDH3HMUECKUMH BEIMIMHAMH W MX OTPEICTICHUSMHU:
1 Yckopenue — A 9710 u3MYecKas BEeIMYMHA, XapaKTEePU3YIOLIasl yTh, IPOHICHHBINA TEJIOM
B CIMHHUILY BPEMEHH; LB
2 CKopoCTh — B 5310 ¢usmueckas BeIWYMHA, YHCICHHO PaBHAS MPOM3BEACHUIO MAaCCHI 2-A
Tela Ha €ro CKOpOCTh; 3T
3 Dueprust — B 5710 Qusmueckas BennMuMHA, XapaKTEpU3YIOIIas U3MEHEHHE CKOPOCTH B 4B
€IMHUIY BPEMEHH;
4 Wmnynbc — I' sT0 Qusnyeckast BeaMUYMHA, KOTOpAs SBJISETCS KOJMYECTBEHHOW MepOi
BceX (hOpM IBHKCHHUS M B3aMMOJICHCTBHS TEIl
YcTraHOBHTE COOTBETCTBUE MEXIY 3aKOHOM WM (OPMYJIIOH N PU3NIECKON BETMYMHOM!
mV? A CkopocTh IpH paBHOYCKOPEHHOM IBIDKEHHH;
b I-B
mm B Bropoii 3axon HeroToHa; 2-r
2 F=Go5 3-A
3 % :Vo +at B Kunernueckas JHEprus, 4-B
4 F =ima I' 3akoH BCEMUPHOTO TATOTEHUS
YCcTaHOBUTE COOTBETCTBHE MEXIY GU3NIECKUMH OOBEKTAMH M MX ONPEICICHUIMHU:
1 I'paBuTanmoHHoE mosue — A 910 dopma cymiecTBOBaHMS MaTepHH, KOTOpas BO3HHKAeT BOKPYT
IIPOBOAHUKOB C TOKOM;
2 MarHuTHOE ToJie — B 910 QopmMa cyliecTBOBaHHs MaTEpPHH, KOTOpas MNPEACTaBIIET COOOi 1-B
COBOKYITHOCTh IIEKTPHIECKOTO u MarHUTHOTO TIOJIeH, 2-A
3 DnexTpudeckoe mosne — PpacTIpoCTPaHSIONIMXCSI B TPOCTPAHCTBE; 3-r
B 9T0 (Qopma CyIIeCTBOBaHMS MaTepHH, KOTOpasi oOyCIaBIMBaeT 4-b
4 DneKTpOMarHuTHOE TI0JIE — TIPUTSDKEHUE TETT;
I' »s10 ¢Qopma cymecTBoBaHUs MaTepuH, KOTOpask BO3HHUKAET BOKPYT
QIIEKTPUYUECKH 3apsKEHHBIX TeJ

VCcTaHOBUTE COOTBETCTBHE MEXAY €AUHUIAMH U3MEPEHUSI U CI)I/ISI/I‘{CCKI/IMI/I BEIIMYMHAMHU, KOTOPBIE U3MEPACTCA B ITUX

BEIUYHMHAX:
1 Omwv; A VYjenpHas TEMJIOTa CrOpaHusl TOIUINBA; 1-b
2 JIx/xr-K; b VYaenbHoe conpoTUBIECHUE; 2-I'
3 JIx/xr; B VYienbHas sHeprus cBs3uU AApa; 3-A
4 MbB/a.e.m. I' YaenbHas TEI0eMKOCTh 4-B
YcTaHOBUTE COOTBETCTBHE YPAaBHEHHEM, KOTOPOE OITUCHIBACT IIEKTPUUCCKYIO CXEMY. M AIMEKTPHIECKON CXEMOMH:
1 U =U,+U, +U, A 1 2 3
' - __
2 U =U,+U, =U; 2
- - 1 ]
g ; — “
3 U =U,+U, B —2— 1-A
1 2 2-B
4 U =U, =U, =U, 3-b
4-T
B
r
Y cTaHOBHTE COOTBETCTBHE MEKIY (hOPMYIIOi U 3aKOHOM HITH (PU3MYECKON BETUYNHOM:
/ A IlyTb pu paBHOYCKOPEHHOM JIBUKEHUH, 1-B
B Bropoii 3akor HeioToHa; 3-A




2hv =E, + A
“JZ B COHpOTI/IBJ’ICHI/IC JUIMHHOT'O IPOBOJHUKA, 4-B

2

4dma=F+F, . . +...F

3 S =V,
I' Ypasaenne Ditamreiina mist Gotodddexra;

YcTaHOBHTE COOTBETCTBUE MEXIY Ha3BaHUEM Mpollecca U IpaduKkoM Mmporecca, KOTOPBIA COBEPIIACTCS HAA HACATbHBIM
ra3oM C ITOCTOSHHOM MacCOM:

1 M3obapHoe pacmupeHue

A P T
2 UM30xopHOE HarpeBaHue A ' B / 1-A
qa [ o = T 2-B
3 H3oxopHoe oXJIaxaAeHHE - 3-b
o ) ) v
B . 4-r
4 U3orepMuUecKoe i’ r {‘ "
pacmupeHue o : h 2

YcTaHOBUTE COOTBETCTBUE MCKIY (bmnqecxoii BEIIMYUHOM MIIK 3aKOHOM U (bOpMyHOﬁ, €€ OIIMChIBAOIINM:

1 MaruuTtHast UHAYKIUS A gBVsinea

1-B
2 MarHuTHbIH IOTOK B /Blsinc 2-T
M 3-b
3 Cuna Amnepa B - 4-A
TA)
4 Cuna JlopeHnna I BScosa
YcraHoBHTE COOTBETCTBUE MEXAY (PyHIaMEHTAIbHBIMH (PU3MUECKUMHI KOHCTAHTAMU M UX 3HAYCHUSIMH:
1 Ilocrosinnas Bonbumana A R =831 J[wc/ ke -K 1-B
2 Iocrosanas [1nanka B N, = 6.02 -1 02 vioan” ! 2-r
3 VHuBepcanbHas ra3oBas : - 3-A
IMOCTOSIHHAS B ;\’. = 1.38 I (} - ,L’(.:)f(_' / 1‘(\/- 4-B
4 Yucno Asorazipo r /7 =663-10""xc -c
YcraHOBHTE COOTBETCTBUE MEXAY (POPMYIIOii, KOTOPAsi COOTBETCTBYET (PM3MYECKOMY SIBIICHHIO, M 3TUM SIBJICHUEM:!
1 g A DIeKTpOoCTaTHYECKOE B3aMMOJICHCTBHE 3apsKEHHBIX TEI;
> B DnekTpoMarHUTHBIE KOJIeOaHMS, 1-A
2 I°RA P
2-B
o B Temuora, BplIensIOmasgcs IPU IPOXOXKACHUU IO IMPOBOJHUKY 3-b
3 27VLC INEKTPUYECKOTO TOKA; 4-r
4 Amc’ I' DHeprus, KOTOpyI0 HEOOXOAMMO 3aTPaTHTh, YTOOBI pa3OUThH SAPO aToMa
Ha COCTABJIISIIONIIE €T0 HYKIOHBI
Kpurepuu oneHuBanus
OIIGHI/IBaHI/Ie BXOAHOTO TCECTHUPOBAHUA OCYWICCTBIIAACTCA 110 HOMHWHAJIPHOM IIKajge — 3a

MIPABUIIBHBIN OTBET K KXKIOMY 33JaHUIO BBICTABJISETCS OAMH Oail, 3a He MPaBUIbHBIA — HOMb. O01as
OIICHKA Ka)JIOTO TeCTa OCYMIECTBIISICTCS B OTHOIICHUH KOJIMYECTBA MPABUIBHBIX OTBETOB K 00IIEMY
YHCITy BOIIPOCOB B TECTE (BBIPAXKAETCS B MPOIICHTAX ).

YpoBeHb 3HAaHUN OOYyYarOMIMXCS, HEOOXOMWMBIX JIJIs YCIEIIHOTO OCBOSHHUS Marepuala
TUCIUILTMHBL, OTpeiensieTcs: mo HaOpanHbeiM Oannam. [Ipu onenke 75 % u Gonee MpaBUIBHBIX OTBETOB
YpOBEHb 3HAHUN OOYYArOMIMXCS CUYUTaeTcs docmamoyHnvim (ONeHKAa — 3adreHo). Ilpm oreHke,
MeHbIel 75 % MpaBUIBHBIX OTBETOB YPOBEHb 3HAHMI OOYHYAIOIIUXCSI CUUTACTCS HEOOCHmAamouHbIM
(OlLIeHKa — HE 3aYTEHO).

Bpemsi mpoxoxaeHuss Tecta — 5 MHHYT (NIpH BBINOJIHEHWUW S5 3amaHuii) U 10 MUHYT (mipu
BeITIONIHEHUH 10 3a7aHuit).

JKcmpece ONpoc Ha JIEKIMUAX 10 TeKyIeldl TeMme

Tema 1. OcHoBHble TNOHATHSA MexaHUKH. Kunemarnka KpuBosmHeiiHOe JBU:KeHMe.
Kunemaruka 1BHKEeHUs 110 OKPYKHOCTH




Jlexmna 1. OcHOBHBIE TOHATUA MEXaHMKU. KHEMaTHKa

KouTponsHslil Bonpoc

1. Ha3zoBute OCHOBHEIE CAWHUIBI UBMEPCHUA B Cucreme HHTepHaHHOHaﬂLHOfI HU3MEPCHUS (1)I/I3I/I‘ICCI(I/IX BCJIMYMH. ﬂaﬁTe
ONPEACIICHUSA X 3TAJIOHOB

2. Kakne nBa crocoba onmcaHusi MEXaHHUYECKOTO JBIDKCHUS B JEKAPTOBOM CHCTEME KOOPIMHAT CymIecTBYIOT? B uem
oHM 3aKirodarorcs? Kak cBs3aHBI Mexay co00il COOTHOIIEHHEM KOOPIWMHATHBIA M BEKTOPHBIH CIOCOOBI OIMMCAHUS
MEXaHWYIECKOTO IBI)KEHHSA?

3. Kaxoe nBmxeHne HazbIBaeTcsl paBHOMEpHBIM? [IpuBennTe mpUMepbl paBHOMEPHOTO JIBMKEHUS. 3alUIINTE CHCTEMBI
YPaBHEHM, ONMCHIBAIOLUX PABHOMEPHOE JBUKEHUE B BEKTOPHOM, KOOPAMHATHOM U CKAJLIPHOM BUIAX

JlaiiTe onpesesieHne cpeHe 1 MTHOBEHHOM CKOPOCTH

5. Kaxoe maBmwxkeHHne Ha3pIBaeTCs paBHOYCKOpeHHBIM? IIpuBennTe mprMepsl paBHOYCKOPEHHOTO IBMIKCHHUS. 3aIHIINTE
CHCTEMBI ypaBHEHHUH, OMTUCHIBAIOIINX PAaBHOYCKOPEHHOE ABM)KEHNE B BEKTOPHOM M KOOPJAWHATHOM BHJIAX

6. Jlaifte ompeneneHue CpeaHEr0 1 MTHOBEHHOTO YCKOPEHHS

Jlekimst 2. CBoGomnoe manenue. KpuBonmueiiHoe nBmwkenne. CucrteMa KHHEMaTHYECKHX
ypaBHEHUH, OMMCHIBAIOIINX JIBI)KCHHUE TeJa, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY

KonTtpomnsHslii Bonpoc

1. 3amumure CUCTEMY KMHEMATUYCCKUX ypaBHeHHﬁ, OIIUCBIBAIOIUX CBO6OZ[HO€ najgcHuc

2. 3amuiuUTe CUCTEeMy KHHEMAaTHYeCKHX YPaBHEHHH, OMMCBHIBAIOIINX JIBMXKCHHE Tela, OPOIIEHHOTO IMOJ YIJIOM K
TOPU30HTY

Jlexumsa 3. Kunemaruka ABM)KEHHS II0 OKPYXXHOCTH. BpamiatenbHoe ABM)KEHHE. YTIIOBBIE
BEJIMUYMHBI. B3auMOCBs3b MEXy JTMHEWHBIMH M YIJIOBBIMU BeauunHaMu. CHcTeMa KUHEMaTHUYeCKUX
YPaBHEHUH, ONMCBIBAIOIIUX PABHOIIEPEMEHHOE JIBHKEHHUE 110 OKPYKHOCTH

KonTponsnslil Bonpoc

1. Kakne Qusnyeckne BeJMYMHBI HA3BIBAIOTCS: MEPHOAOM BpalleHHs? 4acToToi BpameHus? Kakas Mexny HUMH
CYIIECTBYET B3aMMOCBA3b? Kak OHM CBA3aHBI C YITIOBOH CKOPOCTHIO?

2. 3anumure CHUCTEMY KUHEMATHICCKUX ypaBHeHHﬁ, OMMCBIBAOIINX BPAIIaTCIIbHOE IBUKCHUE

Tema 2. JIlunamMuka
Jlexnsa 4. OCHOBHBIE TOHATUA IUHAMUAKK. 3aKOHBI HproTOHA

KoHTponsHblil Bonpoc

1. Yro m3yuaer nuHamuka? OXapaKTepu3yHTe OCHOBHBIC TIOHATHSA JHHAMHUKHI

2. Coopmymmpyiite Tpu 3akoHa Hpl0TOHA. YKaXHTe YCIOBUS, IIPU KOTOPBIX OHU BBITIOTHSIOTCS?

Jlexuus 5. Buasl cun B npupoze. Cuna BcemupHoro tsarotenus. Cuna tspkectu. Bee tena. Cuna
ynpyroctd. 3akoH ['yka npu nedopmanusax pactskeHus (cxartus), cipura, KpydeHus. CUIIbl peakiyu.
Cunbl Tpenus. IlpuHiun oTHocuTenbHOCTH ["anuies. 3aKoH CI0XKEHHUs CKOpocTei

KonTtpomsHsIii Bonpoc

1. CohopmynupyiiTe 3aKOH BceMHpHOro Tsarorenus? Kak ompenmensercss ycKOpeHHe CBOOOMHOrO MaJCHUS Ha
MMOBEPXHOCTH JIFO0OH TIaHEThI?

Kak cBsi3aHbl Mex 1y co00M 3aKkoHBI ['yKa A1 pa3inyHbIX BUIOB Aedopmarimii?

IIaﬁTe OIIPEACIICHNE CUJIBI TSHKECTH U BECa TEJIa

B dem 3akirouaeTcst OTIMYHNE CHII PEAKIMK OT JPYTHX BHIOB CHII B Ipupoze?

ITpn KaK¥UX yCIOBHUSIX BO3HUKACT CHJIa TpeHUs KaueHus? [IpuBeanTe npumepsl

IIpu KakKX yCIOBHAX BO3HUKAET cuia TpeHus nokosi? IIpusenure mpumMepsl

HpI/I KaKuX YCJIOBUAX BO3HUKACT CUJIa TPCHUA CKOJIBXXCHUS? HpI/IBeLlI/ITe IpUMEPLL

ITpu KakuX yCIOBHSX BO3HUKAET cuia Bsazkoro Tperus? Ilpuseante npumep

Rl I R RSN Il Il e

B gem 3akitogaeTcst MpUHIUT OTHOCHTeNnbHOCTH . ["ammmes?

Tema 3. 3akoH coxpaHeHMs] MMIIYJIbcA. PeakTuBHOe ABMKeHHe. 3AKOH JIBUKEHUS] LIEHTPA
macc. PaboTa, MOIIIHOCTB, YJHEePTHUsi. 3aKOH COXPAHEHUsI MOJTHOH MeXaHUYeCKOi IHePTruu




Jlexumst 6. Mexannyeckue cucteMbl. UMmynbc. 3akoH coxpaHeHus ummylibca. OTHOPOIHOCTh
npocTtpancTBa. LleHTp Macc. 3aKOH JABMKEHUS LIEHTpa Macc. Y paBHEHUE JIBUKEHUS Tejla NEPEMEHHOU
Maccol. opmyina [{noakoBCKOro

KonTtpomnsHslil Bonpoc

1. Kakue cuctembl Ha3bIBAIOTCS MEXaHUYCCKUMMU? HpI/IBeL[I/ITe OPpUMEPLI MEXAHNYCCKUX CUCTCM. HpI/I KaKuX yCIIOBHUAX
BBITIOJIHACTCS 3aMKHYTOCTb MEXaHUYECKOH CUCTEMBI?

2. Kakas (l)I/IBI/I‘IeCKaH BCJIMUMHA HAa3bIBACTCA I/IMHyJ'ILCOM? HazoBute CAMHUIIBI U3MCPCHUSA UMITYJIbCA

3. CodopmynupyiiTe 3aKOH COXpaHCHHsS MMIyJbca. Kakoe CBOMCTBO MPOCTPAHCTBA MPHUBOIMUT K 3aKOHY COXPAHCHUS
uMIynbca’?

4. Kakoii pusnueckuii CMBICII HECET 3aKOH JIBW)KEHHS IIEHTpa Macc?

Jlekus 7. Mexanuyeckass pabora. MomHocTe. OHeprus. Kunernueckass sHeprus.
HOTGHLII/IaJIBHI:Ie U HCIIOTCHHUAJIBHBIC CHUJIBI. HOTGHI_II/IaHLHaSI SHEprud TE€jIa B OJHOPOAHOM IIOJIC
TAXKECTHU. ]_IGHTpaJ'H)HI)IG CHJIbI

KouTponsHslil Bonpoc

1. Kaxas ¢msnueckas BeTUYWHA HA3BIBACTCS MEXaHHMUECKOW paboToi? B kakux equHHIIAX M3MEpPSETCs] MEXaHWdecKas
pabota?

2. Kaxkas ¢usnyeckas BeNMWYMHA HA3BIBACTCS MOIMHOCTRIO? B Kakmx enuwHHWIax wu3Mepsercss MomlHocTh? Ha dro
pacxo/1yercsi MOLUIHOCTh B MEXaHUYECKHX YCTpOicTBax?

3. Kakas ¢usuueckas BenmuunHA Ha3bIBaeTCs dHeprueil? B kakux equuunax uamepsiercs?

4. Kakas ¢usuveckas BeIMYMHA HA3bIBACTCS KMHETHUYCCKOW sHeprucii? Uemy paBHa paboTa MO U3MEHEHHIO CKOPOCTH
Tena?

Jlexumst 8. TloTeHumanbHas HSHEPrusi TPABUTAIMOHHOTO B3auMmojeucTBus. [loTeHImanbHas
SHEPrHs YIpyrou aedopMarii. 3aKOH COXpaHEHUS MOTHOW MEXaHUICCKOW SHEPTUU

KonTtpomnsHslii Bonpoc

1. Kakas ¢usmdeckass BeNWYMHA Ha3BIBAETCS IMOTCHIMANBHONW »Heprueii? Kakme BHIABI MOTEHIMAIHHON DSHEPTHH
u3BecTHHI B MexaHuke? Kak ompenensercs pabota mpu H3MEHEHHH OTCHIIMATBHON SHEPTrUu Tea?

2. Kaxkas ¢usmueckas BeTHUNHA HA3BIBACTCS ITOJTHOW MEXaHIMUECKON DHEPTUEH?

3.  CdopmynupyiiTe 3aKOH COXpaHEHH MTOJTHOW MeXaHHMYeCKOH 3Heprun. HazoBuTe yCIOBHS BBIIOIHEHUS 3TOTO 3aKOHA

Tema 4. /lnHaMuka BpalmaTeJbHOr0 [ABHKeHHMs TBepaoro tena. Craruka. YciaoBus
paBHOBeCHS

Jlexuus 9. MomeHT cuibl. MoMeHT uminyibca. OCHOBHOE ypaBHEHHUE JUHAMMKYU BPALLATEIbHOTO
JBIKCHMsI. 3aKOH COXpaHEHHUs] MOMEHTa MMITYJIbCa

KonTtponsHBIi Bopoc

1. Kakas ('1)I/ISI/ILICCKaH BCJIMUMHA HaA3bIBaeTCSI MOMEHTOM cHIbI? Kakas CI)PISPI‘I@CK&H BCJIINMYMHA Ha3bIBACTCI MOMCHTOM
I/IMHyﬂbca? HazoBute nx CAMHUIBI UBMCPCHUSA (1)PI3H‘ICCKI/IX BCJIMYUH

2. 3amuIIUTe OCHOBHOE ypaBHEHHE AMHAMUKU BPAIATEIbHOrO IBIDKCHUS. [IpM KaKMX YCIOBUSIX 3TO YpaBHEHHE
BEITOJIHACTCS?

3.  CdopmynupyiiTe 3aKOH COXpaHEHHSI MOMEHTa UMITyJIbca. [Ipn KaKuX yCIOBHAX ITOT 3aKOH BBITOJTHACTCS?

Jlekmmst 10. AOGcomoTHO TBepmoe Teno. KuHemaTwka NIBYDKEHHSI TBEpAOro Tena. MOMEHT
MMITyJIbCa BPAILAIOMIETOCss TBEPAOrO Tejla C 3aKPEIUIEHHOM OChlo BpamieHus. OCHOBHOE YpaBHEHHE
JTMHAMUKHU BPaAIIaTeIbHOTO IBIKEHUS TBEPJOTO TeJa C 3aKPETUICHHONW OCBhIO BpAIlIEHHUS

KonTtpomnsHblil Bonpoc

1. HasoBuTe KMHEMaTHYECKHE yCIOBHUS, B KOTOPBIX NEHCTBYET (pH3NUECcKasi MOAETh «abCOIIOTHO TBEPIOE TEI0Y

2. ﬂaﬁTe OMpeACICHNC MOMCHTA UMITYJIbCA BpAallatOMICTOCsA TBEPAOro Teja C 3a1<permeHH0171 OCBbIO BpallICHU A

3. 3amuumTe OCHOBHOE YpaBHCHHUE OUHAMUKH BpaIIaTCIIbHOI'O ABMKEHUSA TBEPAOro TeE€jIa C SaKpCHHeHHOﬁ OCBIO
BpalicHUA




Jlexuus 11. MomenT uHepuuu TBepAoro tena. [Ipumepsl BoIYMCIEHUST MOMEHTOB MHEPLIUU TEl
npaBWiIbHON reomerpuyeckoil (opmel. Teopema [roifrenca-IlTeiinepa. [Ipumepsl ucnonb3oBaHUS
teopemsl [ 'tolirenca-1lIrelinepa

KonTtpomnsHbIii Bonpoc

1. Maifte onpenenenne MOMEHTa HHEPITUU TBEPOTO Teja

2. Codopmymmpyiite Teopemy I roiirenca-1llteitnepa

3. Kak u xorma mpumensiercs Teopemy [ roiirenca-1Iretinepa?

Jlexiust 12. Kunetndeckasi SHEprusl BpallateIbHOro ABMKEHUsA. PaboTa mpu BpamaTelbHOM
JOBHUKCHUN. AHaJ'IOFI/IH Me>1<;1y HOCTyr[aTeJ'II)HBIM u BpaHIaTeJ'II)HI)IM JOBHNXKXCHHUEM. FI/IpOCKOH H €ro
CBOWCTBA

KonTtpomnsHsbIii Bonpoc

1. UYemy paBHa KHHETHYECKas OJHEPrHsi BpamarenpHoro nIpwmwkeHus? Ilmockoro nBwkeHms? BpamarensHo-
MOCTYTATEeIHOTO ABMXKEHUS?

2. Kaxk onpenensercs paboTa npH BpaliaTeaIbHOM ABHKECHUH?
3. Kakoe MexaHnueckoe yCTpOHCTBO Ha3bIBAETCS KapIaHOBBIM MOABECOM?
4. Kakoe ycrpoiicTBo Ha3piBaloT rupockornom? ['ne u kak ucnonb3yrorT rupockon? I'me Bl Oynere BcTpewarthest

THPOCKOIIOM B CBOCH Oyayiieit mpodeccuu?

Jlexmmst 13. Cratuka. LlenTp TsxecTu Tema. Y ciaoBust paBHOBecHs. Teopus peiduara Apxumesna

KonTtponsHslil Bonpoc

1. Kakas Touka TBepJoro Tena Ha3bIBaeTCs NMEHTPOM TshkecTu? Kak ompenensiercs meHTp TshkecTH TBepzoro tena? Kak
CBSI3aHBI MEXY COOOH IEHTP TSHKECTH U IICHTP Macc TBEPIOro Tena?

2. Kakoe cocrosiHue TBepAoro tena HasbiBaercs paBHoBecreM? ChopMmynupyiite 1Ba yCciIoBHs paBHOBECHS

Tema 5. Mexanudeckue KoJie0anusi. Boianbl
Jlexims 14. VYpaBHeHuss Manbix KoseOaHuil. CBOOOJHBIE TapMOHMYECKHE KOJIEOAHUS.
IIpy>xxunsbi ociuuiATop. GU3ndecKkuil MasTHUK. MaTeMaTH4eCKUI MasTHHK.

KonTtpomnsHslii Bonpoc

1. Kakue kosebaHus Ha3bIBAIOTCS CBOOOAHBIMHU FAPMOHUYECKHUMU?

2. Uro B ¢u3uke Ha3pIBacTCS rapMOHMYECCKHM ocnmuiaTopoM? Kak ompenenstorcs Iepruosl U COOCTBEHHBIC YaCTOTHI
KoJIe0aHUH PY>KUHHOTO, (GU3NIECKOTO M MATEMaTHYECKOT'O MasiTHUKOB?

Jlexusa 15. 3aryxaromue kosnebanus. BoeinykaeHHble koneOanus. Pe3onanc. ABTokoseOaHus.
[TpuMepbl HCTIOIB30BAHUS MEXaHMUECKUX KOoJeOaHut

KouTponshbiit Bonpoc

1. Kaxue xoneOaHus Ha3pIBalOTCS 3aTyxaommmu? Kak 3aBUCUT aMIUTMTY/ja 3aTyXaloMKX KojeOaHuit ot koddduinenrta
3aTyxaHus’?

2. Kakne xoneOaHMs Ha3bBIBAIOTCSA BBIHYKACHHBIMH? Korma M mpu Kakwx yCIOBHAX MBI BCTPEUaeMCsl C SBICHHEM
BBIHYK/ICHHBIX Kosiebanuii? Kakoe siBiieHHe Ha3bIBaeTCsl pe30HAHCOM?

Jlekimst 16. BomHbl. XapakTepuUCTHKH BOJIHBI. YpaBHEHHE Oerymieid BoJHBI. BosiHOBOE
ypaBHenue. [Ipunnun cynepnosunmu BoiH. MuTepdepenims BoaH. CTosYUE BOTHBI

KoHnTponsHblil Bonpoc

1. Yro maseiBaercs BonmHOBEIM IpoueccoM? Uem BonmHa oTnuyaercs oT konebanua? Kakyio (u3MUecKyro IpUpOLY
HMMEIOT BOJIHBI? UeM OTINYaroTCs POA0JIbHbBIE U MONEPEYHBIEC BOJIHBI?

2. Kakune BodHBI Ha3bIBalOTCs rapmMoHnuyecknumu? Kakue ¢usmueckne xapaKTEpUCTHKH ONMUCHIBAIOT BOJHBI? B yem
3aKJIIOYaeTCsl SIBIICHHE CYMEepHo3unuu BoiaH? UTO Ha3pIBalOT BOJHOBBIM makeroM? Kak ompenemnsiercst rpymmnosas
CKOpPOCTb BOIH?

3. Kakwue BOIHBI Ha3bIBAIOTCS KOFCpCHTHHMI/I? Kak MoxHO 00ecreunTs KOT€PEHTHOCTH BOJIH?

Kakoe sBneHne Has3pBaeTcs HHTepdepeHuuerd BomH? I[e Mbl BCTpedaeMcsl € ABJIGHHEM HHTEp(EpeHINn
MEXaHUYECKUX BOJIH?

Jlextmst 17. 3BykoBsie BomHBL. DddekT JJomiepa




KonTtpomnsHbIil Bonpoc

1. UYro m3yvaer akyctuka? Kakoe siBIieHIe Ha3bIBACTCS 3BYKOM? YIETPa3BYyKOM? HHPPa3ByKOM?

2. B uem 3akmouaercs apdext Hormrepa? Kakumu ypaBHeHusMy noATBepkaaercs addexr Jommepa?

Tema 6. MexaHuKAa JKHAKOCTEH U ra3oB
Jlexuus 18. OCHOBBI THAPOCTATUKU

KonTtponsHsIif Bopoc

1. Yro m3ywaer ruapocTaTuka?

2. Yto ommchIBaET ypaBHEHHE HEPA3PbIBHOCTH. [ 1e Mbl y cebst JomMa yOex1aeMcsi B IPAaBHIIbHOCTH 3TOTr'0 ypaBHEHHsI?

3. Kakas ¢usnueckas BennunHa Ha3bIBaeTCs JaBieHueM? B Kakux eMHMIIaX U3MepseTcs AaBieHue?

4. Kakoe naBieHne Ha3bIBalOT ruapoctatuueckuM? IIpy Kakux 0OCTOSTENbCTBAX HEOOXOAMMO 3HATh 3HAYEHHE
THIPOCTATHYECKOTO YCIOBHSI?

5. Cdopmynupyiite 3akoH Apxumena

6. B uewm 3akirouaercs MPUHIKT JSHCTBUS THAPABIMYECKOTO Tpecca?

Jlexnus 19. OCHOBBI THAPOIMHAMUKHU

KonTtpomnsHslii Bonpoc

1. Uro usyvaer ruapoMexaHuKa?

2. Ilpm xakux ycJoBHUSX BbINONHAETCA ypaBHeHHe beprnymmn? Kakue cinencrsus u3 3akona bepayninu Bel 3Haere?

3. UYem xapakTepHusyloTcsi peanbHble XHIkocTH? J[lalite ompeneneHue Bs3kocTH. UeMy paBHa Cuila BHYTPEHHETO
TpeHus?

>

[aifTe ompeneneHne peKMMOB TeUEeHUS JKUAKocTer. UTo xapakTepusyet uncio Peitromsaca? [Ipu koHCTpyHpoBaHUT
KaKuX YCTPOWCTB, MPHOOPOB U T.I. HEOOXOAMMO YUUTHIBATh YKciio PeliHombca?

5. Kakas cuia HazpBaeTcs CHiION J000BOTO compoTuBieHuA? Kakas cuia Ha3siBaeTcs moapeMHol cuinoii? Kak ona
HanpasieHa? [Ipy KakuX yCIOBHIX BO3SHHKAET MogbeMHas cuia? Kak 3To sIBICHHE HCIIONB3YeTCsl B TEXHHUKE?

Tema 7. UpeanbHblii ra3. 3akoHbl HIeaJbLHOro rasza. YpaBHenue Ban-nep-Baagnca.
IlepBblii 3aKOH TEPMOAMHAMUKH

Jlexumsa 20. IlpenMeT M OCHOBHBIE MOHATUS TEPMOJMHAMHUKHA M MOJIEKYJSIPHOM (U3HKH.
WNneanbHplil ra3. TepMoauHaMuyeckue MapaMeTpbl ra3a. YpaBHEHUE COCTOSHUS WICAIbHOTO rasa.
W3omnporieccrl. ['a30BbIe 3ak0HbI. 3akoH [lanbTOoHA

KonTtponsHsIif Borpoc

1. UYro u3yyaer TepMOIMHAMHKA W MOJeKyJsipHas ¢usuka? Kak MeTox gu3mueckoro MOIASIUPOBAHHS MPOSBISIETCS B
TEpPMOJIMHAMUKE M MOJISKYJIsIpHOH (usuke? Kakue puznueckre MOJIENU UCIIOJIB3YIOTCS B TEPMOIMHAMUKE?

2. Kakas TepMoauHaMHYecKash CHCTeMa HasbiBaeTcs 3aMKkHyTOH? Kakyro (usnueckyio Mojenb B TepMOAMHAMHUKE
Ha3bIBAIOT TEJIOM?

3. Kakoe cocTosHHE TEPMOANHAMUYECKON CHCTEMBI Ha3bIBACTCA PABHOBECHBIM?

4. Kakas ¢usuyeckas MoJenb ra3a Has3bIBaeTCs «WACAIbHBIM Ta3om»? [IpyM Kakux YCIIOBHSX HIEabHBIH Ta3
IO TYMHSACTCS 3aKOHAM UAEaIbHOTro rasa?

5. Kakumm TepMOOMHAMUYECKHMH IIapaMeTpaMu OmuchiBaeTcs ra3? Kakoe ypaBHEHHE CBS3BIBACT MEXIy COOOU
OCHOBHBIE TEPMOJMHAMUYECKHE apaMeTphl ra3a

6. HpO&HaﬂHSprﬁTC KaJIOpUYCCKOC W TEPMUUYCCKOC YPABHCHHA COCTOSAHHA HACAJIBHOTO rasa. Kak uepe3 apyrue
TEPMOJNMHAMHNYCCKHUC MAPaMCTPhl MOXKHO 3aIMUCATh ypaBHeHI/Ie MeHﬂeneeBa?

Kak rpaduiecku n300pakaroTcst H30IPOIECcChl?

8. CdopmynupyiiTe ra30Bble 3aKOHBL. [IprBEeANTE MPUMEPHI HX UCTIOIB30BAHHS B TEXHHUKE

9. Kaxkoe naBrmeHme HaspBaeTcs mapruanbHeIM? Chopmymmpyiite 3akoH [ampToHa. [IpuBemwre mpuMepsl ero
UCIIOJNB30BaHMs B TEXHHUKE

Jlexuus 21. PeanbHble ra3zpl. YueT COOCTBEHHOIO 0ObeMa MOJIEKYJ. YYeT B3auMOJCHCTBHS
MOJIEKyJl. YpaBHeHue BaH-nep-Baanbca u m3oTepmbl peanbHOro rasa. [lpuMepsl uCnonb30BaHUsA
ypaBHeHus1 Ban-nep-Baanbca

KouTponsnslil Bonpoc

1. YeM OTIHYAOTCS PpCajibHbIC T'a3bl OT I/IﬂeaJ'ILHLIX?

2. 3anmmuTe ypaBHEHHE COCTOSHHSA Tra3a Ban-mep-Baamsca. UeM oHO oTimyaercss OT ypaBHeHHS MeHpeneeBa-
Knaneitpona?




| 3. TIlpuBemute mprMepHl HCIIOIB30BaHUS ypaBHEHN BaH-nep-Baanbca

Jlexuus 22. Buytpennsas sHeprusi. Pabora B Tepmonunamuke. Temnonepenauya. KomuuectBo
TEIUIOTBl. DHTPONUS

KouTponsHslil Bonpoc

JaiiTe onpenenenyue BHyTpEHHEH SHEPTUU.

Kak MoxxeT ObITh U3MEHEHa BHYTPCHHSA 3Hepr1/m?

UYto xapakTepusyeT YHUCIIO CTeneHeil cBo0oabI?

Kak onpenensercst paboTa B TepMOgHHAMUKE?

Nl Eall el e

Kakoit ¢u3nueckuii mporecc HasbiBaeTcs Teruionepenaucii? Kakue crnocoOwl Terutonepenaun Bei 3naete? Kakyro
(GU3MYECKYIO BENNYNHY HA3bIBAIOT KOJINYECTBOM TEIUIOTHI? B Kakux eIMHHUIIAX U3MEPSIETCs KOJIMYECTBO TEIIOThI?

Jlexuus 23. TlepBblil 3ak0H TepMOAMHAMUKH. I1epBblil 3aKOH TEPMOAMHAMUKHU ISl Pa3IMYHBIX
IIPOLIECCOB

KonTtpomnsHsliil Bonpoc

1.  Cdopmynupyiite nepBslii 3aK0oH TepMoANHAMUKH. Kakol (yHIaMEeHTaNbHBINA CMBICI HECET 3TOT 3aKOH?

2. Kak nepBblif 3aKOH TEPMOIUHAMUKH (HOPMYITHPYETCS JJIs Pa3IMYHBIX U30MPOLIECCOB?

3. Kakoii uzonporiecc Ha3pIBaeTcs aanadaTHpIM? I e, B KakuX MeXaHU3Max Halllell MPUMEHEeHHEe aanadaTHBIN Tporecc?

Tema 8. Termumoemkoctb. IlomuTponnsie npoueccsl. Padora. JuTponus. Bropoii u Tpernii
3aKOHbI TEPMOJAMHAMUKH. TenjioBble MalIUHbI
Jlexumss  24. Ompenenenue TemnoeMKocTd. M3oxopHas U wu300apHas TEMIOEMKOCTH.
[TonmutpomnHbie mporecchl. PaboTa mpu pa3IngHBIX H30MPOIIeccax
KonTtpomnsHslil Bonpoc

1. Kakyo ¢uznyeckyro BENMUMHY HAa3bIBalOT TeMIOeMKOCThi0? Kakue BHIBI TENMIOEMKOCTH IPUMEHSIOTCS JUIs
npakTHyeckux pacdetoB? Kakue crmocoObl moaBona Temia K ra3oo0pasHoMy Teilny cymiecTByloT? UYem oHHM
ommmyatotcs? Kak o HasbiBaroTcs? Kak oTIMUaroTCs yAeNbHBIE TEINIOEMKOCTH TEJ NMPH U30XOPHOM M H300apHOM
npoueccax? Kak oTiauyaroTcsi MOJISIpHBIE TEIUIOEMKOCTH TEJl IIPH U30XOPHOM M M300apHOM Hpoleccax?

2. UYro ycraHaBiImMBaeT cooTHomleHWe Maiiepa? B uwem 3axmrouaercs (U3MYECKHAN CMBICT YHHBEPCATBHOW Ta30BOH
MIOCTOSIHHOM?

3. Kaxkue nmporecchl Ha3bIBAOTCS MOMUTPONHBIMU? [IpuBeiuTe IpUMEpPBI MOIUTPONHBIX MPOLIECCOB B OKPYXKAIOILIEM HAC
MHpe

Jlexmms 25. DuTpomnus. O6paTuMble 1 HEOOpaTUMBIE TIPOLIECCH. BTOPOI 3aKOH TepMOTUHAMUKH.
Tpetuii 3akon tepmoauHamuku. Teruossie MammHbl U ux KIIJ. Teopema Kapno. KIIJI naeansHoi
TEIJIOBOM MallIMHbI

KonTtpomnsHslil Bonpoc

1. Kakyo ¢wusnyeckyro BeJMYMHY Ha3bIBAlOT JHTporumei? B kakux eaunumax wusmepsiercs sHTporus? Kaxyro
(U3MYECKyIO0 BEINYMHY Ha3bIBAIOT TEPMOANHAMUYECKON SHTponHel? UeMy paBHO H3MEHEHHE SHTPOITUH?

2. Kakune nporeccs! Ha3biBatoTcst HeoOpatumbiMu? [IpuBenure npruMepsl HeoOpaTuMbIX nporeccoB. Kakue mporeccs
Ha3bIBaroTCsl 0OparuMbiMu? [IpruBennTe npruMepbl 00paTHMBIX MPOLIECCOB

3.  CodopmynupyiiTe BTOpOIi 3aKOH TEPMOJAMHAMUKH. B ueM 3akirouaetcs ero pyHaaMeHTalbHBIA CMBICIT?
4. CdopmynupyiiTe TpETHi 3aKOH TSPMOJUHAMUKHU. B uem 3akitoyaercs ero GyHIaMEHTaTbHBIA CMBICI?
5. UYro mpencrasisier coOoi TeruoBas MamuHa? IlepedncinTe OCHOBHBIC 3JIEMEHTHI OO0 TEIJIOBOM MAIMHBI

MIePUONYECKOT0 AeHCTBHsI U Ha30BUTE X HazHadeHue. Kak onpenensierca KIIJ[ TernoBoit mamuHbi?
6. W3 xakux mnpoueccoB cocroutr nuki1 Kapuo? Kax ompenensercs KIIJI nmkna Kapuo? Ilouemy nuarpaMmsl
npoTekanus 1ukia Kapao ynodHo npeacrasiste B koopaunarax (T, S)?

Jlextmus 26. OcHoBbl MonekyisipHoil ¢usuku. OcHoBHOe ypaBHeHne MKT. Uucno cremneneit
cB00OABI MOJIEKYJ. Teopema 0 paBHOpacHpeesIeHUU SHEPTUu 10 cTeneHsM cBoOobl. TernnoeMKocTi
UJCAIBHBIX Ta30B U KPUCTAJLIOB C TOUKH 3PEHUS TEOPEMBI O PAaBHOPACIIPEIEICHUN

| KouTponshbiit Bonpoc




3anummmre ocHOBHOE ypaBHeHHe MKT

Yro ycTaHaBIUBAET TEOpPEMa O PABHOPACIPEIEICHUN 3HEPTUH IO CTENEHAM CBOOOIBI?

B uem 3akmtouaercs 3akoH romonra-ITtu?

Sl IRl B

quy PaBHA IOJHAsA BHYTPEHHSAS SHEPrus UACAJIbHOTO raza? AToMoB KpI/ICTaJ'IJ'IOB? Kak OMPCACTIAOTCS MOJIAPHBIC
HN30X0pHasA 1 I/I306apHa$I TEMIIOEMKOCTH Y€PE3 CTCIIEHU CB060,I[LI?

Jlekuua 27. PacnpeneneHue MoJIeKyJd 1O ckopoctaMm. Pacnpenenenue  MakcBesa.
bapomerpuueckas  ¢opmyna. PacnpeneneHne  MoOJNeKyd 1O MOTCHIMAIbHBIM  JHEPTHUSM.
Cratuctuueckuii Bec (TepMOIMHAMUYECKAas BEPOSITHOCTH). DHTpomus. BTopoil M TpeTuit 3aKOHBI
TepMouHaMuKH ¢ ToukH 3peHust MKT. fBnenus nepenoca. SBneHusi cMaurBaHUs, HECMAauyMBaHUs U
cynepruapodoOHOCTH

KouTponsnslil Bonpoc

1. B uewm 3axirouaercs GyHIaMEHTATBHBINA CMBICT 0apoMeTpHIECKON (hOPMYITHI?

2. Kakue sBrneHHs B (U3UKE HA3BIBAIOTCA SBICHUAMH mepeHoca? Kakue sBrneHus mepeHoca Bwr 3maere? Kakmmm
BEJIMYMHAMH OIUCHIBAIOTCS SBIICHUS TiepeHoca? Kakue 3akoHBI OMUCHIBAIOT SBIICHHS TIepeHoca?

Tema 9. OcHoBBI dJIeKTPOCTATHKH. OCHOBBI TeopuH MoJist. [IpoBOAHMKN M TMIJIEKTPUKH B
JJIEKTPOCTATHYECKOM I0JIe

Jlexuus 28. 3akOH COXpaHEHHUs ANNEKTPUUYECKOro 3apsna. 3akoH KynoHa. Dnekrpudeckoe Mmoie.
HampsokenHocTs anexktpudeckoro noss. [Ipunnun cynepno3unuu nonei. [110THOCTD 35eKTpruecKoro
3apsiga. PaboTa snexTpuueckoro mosis 1o nepeMerieHuto 3apsaa. [loreHnuan 3aeKTpruueckoro moJis.
B3auMocBsI3p MeXy HANpsHKEHHOCTBIO M HANpPsHKEHMEM dJeKTpudeckoro mnouss. IloTeHuumanbHas
SHEPrusi CUCTEMBI 3apsJI0B

KonTtponsHsIif Bopoc

1. UYro mnpexacraBiser cobOoii 3apsa? Kakoil 3apsn HaspBaroT 3nmeMeHTapHbIM? Kakoe sBiIeHHE Ha3BIBAlOT
ANeKTpu3anreii? DIeKTPOCTaTHYECKON MHITKITHEH?

B uem 3akirouaeTcst 3aKOH COXPaHEHHUS SIICKTPUIECKOTO 3apsiaa?

3. Yro ycranaBnuBaet 3akoH Kynona? 3anummre Gpopmyity, ONHCHIBAIONIYIO 3aKOH KyJloHa B CKaJIIpHOM M BEKTOPHOM
BHUJIE

4. Kakyro ¢popMy CyIIECTBOBaHUS MAaTePHH HA3BIBAIOT IEKTpUYecKUM mojiem? KakuMu XxapakTeprcTUKaMH 00JiafacT
AJIEKTPUUYECKOE TToJIe?

5. Kakas ¢wusnyeckas BeJMYMHA HA3bIBACTCsl HANPSDKEHHOCTBIO 3JekTpuueckoro mnois? Kak ona ompenensiercs
MaTeMaTHuecku? B xakux enmaumax m3mepsercsa? Yemy paBHa HapsHKEHHOCTH MOJIS TouedHoro 3apsina? [lmockoctu?
JByx minockocteit? Hutu? Iycroro mapa?

6. Kakas Qusnueckas BeIUYMHA HA3bIBACTCSA IMOTCHIMAIOM JJekTpudeckoro monsa? Kak oH onpexensercs
Maremaruueckn? B kakux eauHunax usmepsercs? Uemy paBeH MOTEHIMAN 10 TouedHoro 3apsaa? [1lapa?

7. Kax HampaBieHbI CUIOBBIE JINHIUM HAPSKEHHOCTH?
B wem 3akmouaercs (HU3MUECKH CMBICT TNPHHIWNA CYIEPIO3UINH SJIEKTPHUECKUX moier? YeMm OTIMJaroTcs
YPaBHEHHUS, ONMUCHIBAIOINNE IPUHIUI CYNEPIO3ULIUY TEKTPHUUECKUX NOJIeH AJI HapsDKEHHOCTH U JUIsl oTeHnuana’?

8. Kakyro ¢usngeckyro BemMHUWHY HA3bIBAIOT JIMHEHHOM IUIOTHOCTBIO 3apsiia? MOBEPXHOCTHOH IDIOTHOCTBIO 3apsima?
00BEMHO¥ IIOTHOCTBIO 3apsiaa?

9. Kaxk onpeznensercs padoTa 37eKTPUIECKOTO TIOJIS 110 EpeMEIIeHHIO 3apsiaa?

10. Kak B3auMOCBsI3aHEI MCKOY coboi HaNpsPKEHHOCTDb U HANIPSAXKECHUE DJICKTPHUICCKOT O nojs?

11. Kak ompegensiercsi MOTeHLHMANbHAs SHEPrus dneKTpuueckoro nomisi? Kak ompenensercss MOTEHLHMAIbHAS SHEPrHs
CHUCTEMBI 3apsiIoB?

Jlexius 29. OCHOBBI TEOPUH TOJIS

KoHTponsHbIi BOpoc

1. Kakoil o6bext B (usuke HasbiBaroT nojem? CkanspHeiM nojiem? BexropHeiM monem? Kakue MaTeMaTHdecKue
olepanyy ONKCHIBAIOT CBOMCTBA CKAISIPHBIX M BEKTOPHBIX MOJICH?

2. Yro xapaktepusyer rpamuent? Kax Beramcisercss rpamueHT ¢yHKmun? s cBA3M KakMX (HU3WYECKUX BEITHUIHH
UCTIONb3YyeTCsl PaAueHT B MexaHuke? B anekrpoctaTtuke?

[O8)

UYro xapakTepu3yeT NOTOK BEKTOpHOTo 1moisi? Kak BEIYMCIISIETCS] TOTOK BEKTOPHOTO TTOJISA?

>

Uto XapaKTCpu3yeT I[I/IBepFeHHI/IH? Kak Beruncisercs )II/IBepFeHHI/IH?




5. Urto xapakTepu3yeT HHPKYJIALIHUS BEKTOpHOro mofisi? Kak BbIYMCISETCS HUPKYIANUS BEKTOpHOro mojsa? Yrto
YCTaHABJIMBACT MUPKYJAIHS BEKTOPA HAMIPSHKCHHOCTH DIIEKTPOCTATHYECKOTO MO ?

6. Uto xapakTepusyeT poTop BekTopHOro nosis? Kak BeIYUCISETCS POTOP BEKTOPHOTO MOJIS?

7.  Chopmymnupyiite Teopemy Octporpaackoro-I'aycca. J[ist kakux JEHCTBUI U ¢ KaKOW IEThI0 UCTIOIB3YETCs TeopeMa
Octporpanckoro-I'aycca?

®

Copmynupyiite Teopemy Croxca. J{is Kakux TEHCTBHI M ¢ KaKOH ENbI0 UCTIONb3yeTcs Teopema Ctokca?

e

Yemy pasen onepatop ['amunsTona? Kak omneparop 'amunbsroHa cBsizaH ¢ rpagueHToM QyHKiuu? C IUBEpreHIen
BeKTOpHOTO ToJsI? C pOTOPOM BEKTOPHOTO TIOJIS?

10. Chopmymnupyiite Teopemy Octporpaackoro-l'aycca uis 37eKTpocTaTHYeCKOro moiisi. Kakyro XapaKTepHCTHKY
AJIEKTPOCTATHYECKOTO 10JIsI ycTaHaBnuBaet Teopema Octporpanckoro-I'aycca?

Jlexuwst 30. ITpOBOJHUKH M TUIIEKTPUKHU B dJIEKTPOCTATHYECKOM IOJIE

KoHnTponsHslil Bonpoc

1. Kaxkoe ¢usnueckoe sBICHHE HA3bIBACTCS IJIEKTPOCTATUYCCKON MHAyKIUeH? [ 1e MPUMEHSETCS IeKTPOCTaTHIeCKas
WHIYKITS?

2. Kakue BelmrecTBa Ha3bIBAIOTCS MPOBOAHMKaMHU? Kakumu cBoWcTBamMH 00iamaroT mpoBogHuku? Hammuwme kakux
gacTHUI] 00yCIOBIUBAIOT IPOBOIAIINE CBOHCTBA?

3. Kakue BemecTBa Ha3bIBalOTCS AuIeKTpukamu? Kak CTpoeHHWE MOJICKYJ M aTOMOB BEIIECTBA BIMSIET Ha CBOMCTBA
JIUDJIEKTPUKOB?

Kakas ¢usnueckas xapakTeprCcTHKa Cpeibl Ha3bIBACTCS JUAIEKTPUUECKOM TPOHUIIAEMOCTBIO?

5. Kakoe ¢usznyeckoe siBICHHE Ha3bIBaeTCs JIEKTPOEMKOCTHIO? Kak BBIMMCISETCS DIEKTPOEMKOCTh NpOBOgHMKA? B
KaknX eIMHANax u3Mepsiercs? Kak Beraucisiercst 371eKTpoeMKOCTh cepsl MK mapa’?

6. Kakue ycrpoiicTBa Ha3bBaloTCs KoHJeHcatopamu? Kak BBIYUCIAETCS OJIEKTPOEMKOCTh KOHAeHcaTopa?
Cdopmynupyiite 3aKOHBI TOCIEI0BATEIHHOTO, TAPAIUICIIEHOTO U CMEIIAHHOTO COSAMHEHHS KOHICHCATOPOB

7. UYro onmceiBaeT BekTop mnoisipusanun? Kak onpenensercs Bekrop nomsipusanuu? Chopmyiupyiite Teopemy [aycca
JUTSL BEKTOPA TOJIPH3aINN

8. Uro ommceBaeT BeKTOp AmeKTpuueckoil nanykuun? Chopmynupyiite Teopemy ['aycca aiist BEKTOpa 3JIEKTPUIECKOH
WHIIYKLIUH

9. Kak cBsi3aHbI MCKIY co0oit JUBJICKTPUYCCKAaA MPOHUIIAEMOCTD U TUIBJICKTPpUUCCKas BOCHpI/II/IM’{I/IBOCTB?

Tema 10. ITocTOSIHHBIN 3J1eKTPUYECKUH TOK. JJIEKTPHUYECKUH TOK B Pa3JIMYHbIX cpeAax

Jlexuusa 31. Onexrpuueckuid Tok. Cuna Ttoka. II10THOCT TOKa. YpaBHEHHE HENPEPHIBHOCTH.
3akon Owma just ywactka nenu. ComportuBienue. 3akoH Owma B nuddepeHnmanbHoil  popme.
Croponnue cuibl. D/1C. 3akon Oma U1t HEOJHOPOIHOTO y4acTKa LIENU. 3aKOHBI ITOCJIEI0BATEIBHOTO
U NapaJuleIbHOrO coequHeHus MpoBoAHUKOB. [IpaBuna Kupxroda mist passerBieHHbIx Lemneil. Pabora
Y MOIIHOCTb TOKa. 3akoH J[xoyis-Jlenna

KonTtponbHBIi Bopoc

—_

Kakoe ¢usndeckoe sBICHHE HA3bIBACTCS JCKTpUYeCKUM TOKoM? Kakas ¢u3udeckas BENWYHHA HA3bIBACTCS CHIION
Toka? B Kakux eHMIIAX U3MEpsieTcs cuia Toka?

Kakas (bPISI/I‘IGCKaSI BEJIMYHHA HA3bIBAaCTCS INIOTHOCTBIO TOKa? B kakux CANMHNIAX U3MCPACTCS INIOTHOCTh TOKa?

UTo onMchIBaeT ypaBHEHHE HEPA3PHIBHOCTH ?

Chopmymupyiite 3akoH OMa [T ydacTKa HEHH

Kaxkas ¢usnueckas xapakTepucTiKa Ha3pIBA€TCs CONPOTHBIIeHHEM? B Kakux equHUIaX u3MepseTcs?

Coopmynupyiite 3akon Oma B muddepennmansHoit Gpopme

N || R (RN

Kakne cunsl HazpiBatoT cropoHHMMHu? [IpuBenure mpumeps! cTopoHHHX cuil. Yto xapakrepusyer D/1C? B kakux
exanannax mmepsercs IC? Chopmynupyiite 3akoH OMa 1711 HEOZHOPOJHOTO YyUIACTKA LEeTH

8.  CdopmynupyiiTe 3aKOHBI TIOCIIEIOBATEIBHOTO U MAPAJUIEIEHOTO COCIMHEHNUS IIPOBO/IHUKOB

9. Cdopmymupyiite npasuia Kupxroda aist pa3BeTBICHHBIX LeTIeiH

10. Kak BbIUHCISIOT pabOTy M MOIIHOCTh TokKa? B Kakux enuHUIAX H3MepsoTcs paboTa M MOIIHOCTH TOKa?
Cdopmynupyiite 3akoH [xoyns-JleHna B wHTErpanbHOH U aud dhepeHIaabHoi popme

Jlexuwmst 32. DaeKTpUUYECKUN TOK B PA3IMYHBIX CpPeaax

KonTtponsHsIif Bopoc

HazoBute YCJI0BUA CYHIECTBOBAHUS DJICKTPHUICCKOI'O TOKA B 0001 cpeac

OX&paKTCpHSyﬁTC MPOBOAHUKH IEPBOT0, BTOPOI'O U TPETHETO poJa

Kaxoit ombIT HOATBEPkKIAET KIACCHYECKYO IICKTPOHHYIO TEOPHIO MPOBOIUMOCTH METAILIOB?

hall Bl Bl e

CdhopMymupyiiTe OCHOBHBIC 3aKOHBI JJICKTPHUYSCKOTO TOKA B KIIACCHMYCCKOW AIICKTPOHHON TEOPUH MPOBOJAUMOCTH




METaJIOB?

5. Kakyro BennunHy Ha3bIBAIOT pabOTOI BRIXO/IA DIIEKTPOHA U3 MeTallia B BakyyM? Uemy paBHa pabota Beixona? Kakoe
SIBJICHWE Ha3bIBAeTCSl JJIEKTPOHHOU 3mmccuen? Kakoe siBneHHe Ha3bIBaeTcs TEPMORJIEKTPOHHOHN smuccueit? [ne
MIPUMEHSETCS] TEPMONICKTPOHHAS AIMUCCHUS?

6. Kaxkoe siBneHne HasbiBaercsi (oroanekTpoHHOW smuccuend? I'me mpumensercs gotoanekTponHas smuccus? Kakoe
sIBIICHHE Ha3BbIBAaCTCA BTOPHYHON DSJEKTPOHHOW sMuccuen? [me mpuMmeHseTcss BTOpHUYHAS 3JCKTPOHHAS SMECCHA?
Kakoe siBIIeHHE Ha3bIBacTCsl aBTOANEKTPOHHOH amuccuei? [ ie mpuMeHsieTcst aBTORICKTPOHHAsI IMUCCHUS?

7. Kaxume gacTUIBI IPOBOAAT IEKTPUIECKUI TOK B razax? Kakyro BenmumHy Ha3bIBAIOT 3Heprued monusammm? Kakoe
SIBJICHUE HA3bIBAE€TCS ra30BbIM pa3psiaoM?

8. Kakoe cocTosHIE BemecTBa Ha3bpIBaeTCs Tuia3Moi? OxapaKkTepu3yHTe CBOMCTBA TUTa3MBbl?

Kakme BemecTBa Ha3bIBAIOTCA MOIYNPOBOAHMKaMH? Kakpe 4dacTHIBI MPOBOAAT JIEKTPHUECKHH TOK B
noiynpoBonHukax? Kakne mnpuMecH yBENIMYMBAIOT KOHIEHTPALMIO CBOOOAHBIX 3apsDKEHHBIX 4YacTHI] B
MTOJTyTIPOBOIHUKAX ?

10. Kakue BemiecTBa HazbIBaloTCs aneKTponuTamMu? Kakoil mpoliecc Ha3bIBa€TCsl AJIEKTPOIUTHUYECKON AMCCOLUAIe?
Dnektponausom? OOOCHYHTE MEXaHM3MbI MPOTEKAHHWS ATHUX MPOIECCOB. B dyeM 3akirovaeTcst Kiaccudyeckas TeopHs
aneKTponuTHaeckon aucconnarym? Chopmymupyiite 3akoH Dapanes

11. IlpuBenute mpUMEpPHI BPEAHOTO AJIS ACATEILHOCTH YETIOBEKA MPOSIBICHNUS 3JIEKTPOIN3a

12. Yro Takoe Bakyym? KakoBbI yCIIOBHS POTEKAHUS HIEKTPHUECKOTO TOKA B BaKyyme?

Tema 11. MarauTHOe noJjie U ero cBoiictBa. MarHuTHoe 1moJjie B BelllecTBe

Jleknua 33. MarnuTHoe B3auMOIEHCTBHE TOKa. MarHuTHass MHAYKUHS. MarHUTHBIA MOMEHT
noJisi. MarHuTHas NPOHUIAEMOCTh cpeabl. [IpuHIUI cynepno3unuu s MarHUTHOTO TOJIA. 3aKOH
Awmmnepa. 3akoH buo-Casapa-Jlanaca. MarautHoe moJie psIMOro Toka. MarHMTHOE MOJie€ B LIEHTPE
KpyroBoro Toka. B3aumMmopnencTBue napajienbHbIX TOKOB. MarHuTHoe Iojie IBWXKYLIETOCs 3apsja.
Oddexr Xomra. [Totok BekTopa MarHuTHOW MHIyKuuu. Teopema Octporpajackoro — ["aycca ms

MarHUTHOTO moJist. [IMpKyJIsiys BEKTOpa MATHUTHOM MHAYKIMK 43 JiJIsi MATHUTHOTO MOJISI B BAKYYME

KonTtpomsHbIii Bonpoc

1. HazoBure YCJI0BUA CYIIECTBOBAHNUA MAarHUTHOI'O TTOJIA

2. Kakas ¢msuueckas BeTMYMHA HA3BIBACTCS MarHUTHOW WHAYKIueW? Kak ompenensercs HampaBiIeHHE BEKTOpa
MarHUTHON UHITyKIUU?

3. Uemy paBeH MOMEHT CHJI, AEHCTBYIOIIUX Ha KOHTYP € TOKOM CO CTOPOHBI MarHUTHOT'O TTOJISI?

4. Uro xapakTepu3yeT MarHUTHasi HPOHUIIAEMOCTh CpeJIbl?

5. B uem 3akirouaercst MPUHINT CYTIEPHIO3UIMN JUISI MATHUTHOTO OIS ?

6. Cdopmynupyiite 3akoH Amiiepa. Kak onpezaensiercss HarnpaBieHHe CHIIbl Amrepa?

7.  Cdopmynupyiite 3akoH bro-Casapa-Jlammaca?

8.  Cdopmymnupyiite 3akoH Jlopernna. Kak onpexnensercs HanpasneHue ciisl JlopeHna?

9. B uewm 3axmrouaercs 3pdext Xoimra?

10. Kakas ¢usngeckas BemWYWHA HA3BIBACTCS MOTOKOM BEKTOpa MarHWTHOW WHAyKIueir? Kak ompexmemnsiercss moTok

BEKTOpa MAarHUTHOW MHAYKLUU?

11. Chopmymupyiite Teopemy Octporpanackoro — ['aycca [uiss MAarHITHOTO TOJIS

12. ChopmynupyiitTe TeOpeMy O UIMPKYJISLMNA BEKTOpa MarHUTHON MHIYKIWH JUISi MAlHUTHOTO TI0JIS1 B BaKyyMe

13. Kak onpezensercs paboTa 110 NepeMelieHHIo NPOBOIHMKA C TOKOM U KOHTYpa C TOKOM B MarHUTHOM 1oJie?

Jlexuus 34. Tlotok U quBepreHuus MarHuTHOTO 1ojisi. OCHOBHBIE YPaBHEHUSI MAarHUTOCTATUKH.
PabGora mo mepemernieHui0 NPOBOJHHMKA C TOKOM B MarHUTHOM mose. Pabora mo mepeMmenieHuro
KOHTYpa C TOKOM B MarHuTHOM T1oJie. J[ua- u mapamaraeruku. HamaramuenHocts. O60011eH1E 3aK0HA
nonHoro Toka. [Ipupona deppomarneruzma. PabGora mo namarnnumBanuio. KpuBas ructepesuca.
Temneparypa Kropu

KonTtpomnsHbIii Bonpoc

[To kakuM Tpu3HAKaM pa3IHYaroT Jua-, mapa- 1 GeppoOMarHeTHKH?

CopmynupyiiTe 3aKOH HOJIHOTO TOKa B tu(epeHnaIbHon popme

1
2
3. Cdopmymupyiite Teopemy ["aycca mis MarHuTHOro Nosts
4. OOBscHUTE KPUBYIO THCTEpe3nca sl peppoMarHeTHKOB




Tema 12. SIBj1eHue 3JIEKTPOMATHUTHON HHAYKIHH
Jlekums 35. SBnenne snekrpomarHuTHOM wuHAyKuMu. IlpaBwiio Jlenma. CaMoumHIyKuus.
NHIyKTUBHOCTH

KonTtpomnsHbIii Bonpoc

—_—

B yem 3akimrouaeTcs siBieHHE dIeKTpoMarHuTHor uHaykimu? Chopmyaupyiite 3akon Dapasest

i

B uewm 3akmmouaercs npasuio Jlenma?

W

B uyem 3aximtouaercs sBneHue camMoMHAyKumu? Kakyro BeInuuMHYy Ha3BIBAlOT HHIYKTHBHOCTHIO? Kakyio pois
BBINTOJIHACT WHIYKTUBHOCTH B 3JIEKTPOMArHUTHBIX Iponeccax? B Kakux eAnHHUIAX U3MepSeTcs NHIYKTHBHOCTD?

4. Yemy pasra J/IC camomnaykinn? Kak Hanpasnena 9/]C camonHTyKIim?

Jlexust 36. DHepruss U o0bEMHAs MJIOTHOCTh DHEPTHMM MArHUTHOTO MOJiA. TOKM CMEIeHUs.
O060011eHre 3aK0HA TIOJTHOTO TOKA JJIS MEPEMEHHBIX MOJIeH

KoHTponsHblil Bonpoc

1. Kak ompenensierca paborta, KOTopast HAET Ha yBETHYECHHE SHEPTUH KOHTYpa C TOKOM?

2. Kak ompenensercs YHEpTys MarHUTHOTO TTOJIS?

3. Uro xapakTepusyeT 00beMHasl IIIOTHOCTH 3Hepruu? UeMy paBHa 00beMHasl INIOTHOCTh SHEPTUH 3JIEKTPOMAarHUTHOTO
nosist?

4. Kak onpezemnsieTcst BEKTOP 3IEKTPHIECKOTO CMEIIECHHSA?

5. Kaxoii ¢puzndeckuii pakT oTpaxkaeT 3aKOH HOJIHOTO TOKa?

Tema 13. Cucrema ypaBHenuii MakcBejia. DJIeKTPOMATHUTHbIE KOJIeOaAHUS U BOJIHBI

Jlekimss 37. Cucrema ypaBHeHuit MakcBemna. KoneGatenbubiii koHTyp. Ilomyuenue
AJIEKTPOMATHUTHBIX BOJH. JluddepeHimanbHoe ypaBHEHHE AJICKTPOMArHUTHOW BOJIHBL. (CBOMHCTBa
AJIEKTPOMATHUTHBIX BOJH. DHEPrHsl 3JEKTPOMArHUTHBIX BOJIH

KonTtponsHslii Bonpoc

1. 3anmmmure cucreMy ypaBHeHHH MakcBeta B quddepeHnnanbHoi 1 HHTerpansHoi opme. UTo yTBep)KaaeT Kaxmoe
13 ITUX ypaBHEHUN?

3anummuTe MaTepHanbHble ypaBHEHNUS. B ueM 3akmodaeTcs GU3HUECKNi CMBICI 3TUX YPaBHEHUH?

UYro Ha3bIBaeTcs KonebaTenbHbIM KOHTypoM? HauepTuTe cxemy Koae0aTelbHOro KOHTypa

Kakumu cBoiicTBaMu 06naz[a}0T QJICKTPOMArHuTHLIC BOJIHBI?

Kak onpenensiercst 3Heprust 3NeKTPOMarHUTHBIX BOJH?

SNl Il el

B uem 3akmrouaercs puzuueckuii cMbic BekTopa Y MoBa-IloliHTHHTa?

Tema 14. IlepeMeHHBbIH TOK

Jlexuus 38. [lepemeHHbIN TOK. AKTUBHOE, HHAYKTUBHOE, EMKOCTHOE U IIOJHOE CONPOTHUBIIEHUE
LeNM NepeMEeHHOro Toka. 3akoH Oma Ui mepeMeHHoro Toka. PasHoctu (a3 Mexay TOKOM H
HaNpsHDKEHUEM B IIETSIX IepeMeHHoro Toka. [leiicTByromee u 3pQeKTuBHOE 3HAYEHUE CHIIBI TOKAa U
HanpsHKEHUs

KonTtpomnsHslii Bonpoc

1. Kakoii Tok HazpiBaeTcst mepeMeHHbIM? Chopmynupyiite 3akoH Oma i1t IepeMEHHOTO TOKa

2. Yewm oriuyaroTcs AeHCTBYyIOIME M 3PEKTUBHBIC 3HAUCHHUS CHUIIBI TOKA U HANIPSHKEHUS?

3. Kak ompexpensieTcs MOIIHOCTb, BbIAeisieMas B Lenu mnepemeHHoro toka? Kak ompenensiercss Kod(QQUIHEHT
MOIIIHOCTH?

Jlexkiuss 39. AKTHBHAs, peakTHUBHAs W TONHAS MOIIHOCTH. Tpanchopmarop. Ilepemaua
AIIEKTPOIHEPTUHU Ha PACCTOSHUE

KonTtponsHslii Bonpoc

1. Yem oTnMUarOTCS MOBBINAIOMMKA ¥ TOHIWXKAOIUN TpaHchopmarop? UYro xapakrepusyer KodpQuuueHt
TpaHchopmanmmn?

2. Kakwue (1)I/ISI/I‘ICCKI/I€ SABJICHUA W 3aKOHBI JIC)KAT B OCHOBE IIEPEAAYN DJIEKTPOIHEPTUN HaA paCCTOﬂHI/IC?

Tema 15. OnTuka. OCHOBHBIE 3aKOHBI FreOMeTpUYeCKOH onTuku. PoTomeTpust
Jleknua 40. CBeT Kak 3JIEKTPOMAarHMTHAs BOJIHA. 3aKOH MPSAMOJUHEHMHOTO PacnpoCTpaHEHUS
CBeTa. 3aKOH HE3aBUCHUMOCTH CBETOBBIX JIyueil. 3aKOH OOpaTMMOCTH CBETOBBIX Jyd4el. 3aKoH



OTpa)KEHHUs CBETA. 3aKOH MPEJIOMIICHHsSI CBETA. SIBJIEHHE MOJHOTO BHYTPEHHEro otpaxeHus. [Ipunnumn
®epma. JInnzel. Xoa aydeil B auH3ax. 3epkana. X0 Jydei B 3epKajgax

KonTponsHsliil Bonpoc

Yro n3yydact ontuka? Kakue JABa oAxo4a K U3y4CHHIO ONITUYCCKUX SIBJICHHI paccMaTpuBarOTCA B OIITHKE?

Yro npeacTaBJigCT coboii ceer? Kakas OHEPICTUYCCKAA XapaKTCPUCTUKA CBCTA ABJISICTCA B OIITHUKC OCHOBHOM?

1
2
3. Yto XapaKTCepru3yeT UHTCHCUBHOCTD cBera? quy paBHa THTCHCUBHOCTbH SHCK’I‘pOMaFHI/ITHOﬁ BOJIHBI?
4

Uro ycraHaBIMBaeT IOKa3arelsb npeaomiieHns? UTo XapakTepu3yloT aOCONIOTHBIH M OTHOCHTENBHBIN IOKa3aTeln
MIPETOMIICHUS?

5. ChopmynupyiiTe 3aKOH TPSAMOJIMHEHHOTO PAcIPOCTPAHCHUS CBETa, 3aKOH OOPaTHMOCTH CBETOBBIX JIydUeH, 3aKOH
OTpaKEHHI CBETA, 3aKOH MPEJIOMJICHUS CBETa

6. Kaks COBPECMCHHOM IMPOU3BOJACTBC U TEXHOJIOTHUAX UCIOJB3YIOTCA 3aKOHBL FeOMeTpI/I‘IeCKOﬁ OITHKH?

7. Sanmmmre hopmyity ToHKoU JnH3bI? Kak 3Ta hopMmyIia 3amuchiBacTCs 11 pACCEUBAIOIICH JTHH3BI?

8. Kaxme Buzpl 3epkan Brr 3naere? Kakumu BemmumHamu XapakTepusyroTcst 3epkana? M3oOpasure xop iydeil B
3epkaiax. OObsICHUTE CBOW YePTEXK

Jlexnusa 41. doromeTpust

KouTponbHbiil Bonpoc

1. Kakne Buapl pU3NUECKUX BEIUYHH UCTIONIB3YIOTCS B (hoToMeTpun? UTO OHUM XapaKTepU3yIOT?

2. Kakas ¢usndeckas BenM4MHA Ha3bIBACTCS IIOTOKOM u3iMydeHus? B Kakux BeUYUHAX H3MEPSIETCSl MOTOK
H3ITy9eHus?

3. Kakas ¢usnyeckas BeNn4nHa Ha3bIBACTCS CHEKTPAIBHON INIOTHOCTHIO?

4. Kakas 0COOCHHOCTh 4YEIIOBEUECKOro IJIa3a XapaKTCPU3yCTCsa CHGKTpaJILHOﬁ YYBCTBUTCIBbHOCTLIO riaza? Yro
XapaKTCpU3yCT OTHOCUTEIIbHAA COCKTpaJIbHAA YyBCTBUTCIIbHOCTh rinasza’?

5. Kakas (1)I/I3I/I‘I€CKa$I BCJIMYWMHA HAa3bIBACTCA SHCPFGTI/I‘IGCK()ﬁ CBETUMOCTBIO? B Kakumx BenmumHax U3MEPACTCA
OHEPIeTUYCCKas CBETHUMOCTH?

6. Kaxkas (l)I/I3I/I‘I€CKa$I BCJIMYMHA HA3bIBACTCA BHCPFCTHQCCKOﬁ cuiioii cBera? B kakmx BelWuMHAX U3MEPSCTCA
OHCPIeTUYCCKAs CHUJid cBera?

7. Kakas (1)1431/1!{301(315{ BCJIMUMHaA HAa3bIBACTCA 3HepFeTI/I‘IeCKOﬁ ﬂpKOCTLIO? B kakux BemuumHaxX U3MEPSCTCA
OHCPIreTUYCCKas ﬂpKOCTB?

8. Kakas (I)I/ISI/I‘ICCKaSI BEJIMUMHA HAa3bIBACTCS CUJIOH cBeTa? B KakuMX BeIHUHMHAX HU3MEPSCTCA CHJIa cBeTa?

9. Kakas (bPISI/I‘IGCKaSI BEJIMYMHA HA3BIBAaCTCS CBETOBBIM IIOTOKOM? B Kakmx BeanmumHax HU3MEPACTCA CBETOBOM IOTOK?

10. Kakas ¢usudeckas BeTWYMHA HA3BIBAETCS OCBEIICHHOCTHIO? B KakWx BENUYMHAX HM3MEPSETCS OCBEIEHHOCTH?
BeiBecTH (hOpMyITy OCBELIEHHOCTH, CO3/IaBAEMON TOUSUHBIM HCTOUHHKOM.

11. Kakas (1)I/I3I/I‘ICCK8_$I BEJIMYHHA HA3bIBACTCA CBETUMOCTRHIO? B Kakux BelmMumHaX HU3MEPSICTCA CBETUMOCTh?

12. Kakas ¢usnueckas Beln4rMHa Ha3bIBAeTCS SIPKOCThIO? B Kakux BeIMUMHAX U3MEPSIETCS SIPKOCTh?

Tema 16. BotnoBasi onTuka

Jleknusa 42. [Ipenmer BOJTHOBOM ONTHUKH. MeToJ BEKTOPHBIX auarpaMm. Onruyeckas pazHOCThb
xona. [lpumepsr aByxmydeBoit uHTEephepeHuuu. JByxmyueBas umHTEepdepeHuus no cxeme FOnra.
WutepdepeHnvs Ha TOHKHMX IUICHKax. [lomockl paBHOHM TOMIMHBI M paBHOTO HakioHa. Koibia
Hrrotona. MHoromnydeBas uaTtepdepeHuus. BpemeHHass 1 MpOCTPaHCTBEHHAs: KOT€PEHTHOCTh BOJIH.
Bpewms, paguyc 1 00beM KOrepeHTHOCTH. MeTo1 30H DpeHes

KonTtpomnsHbIil Bonpoc

1. Kakue BOJIHBI Ha3BIBAIOTCS KOFepeHTHHMI/I? HCKOFepeHTHHMI/I? HazoBute ycCiioBrUd MAaKCUMyMOB U MUHUMYMOB
I/IHTep(l)epeHLII/II/I. Kak IIpU 5TOM U3MCHSCTCA MHTCHCUBHOCTD 3J'ICKTpOMaFHPITHOI>i BOJIHBI?

2. B uewm 3axmrouaercs npuHnui [ roiirenca? npunimn [ roiirenca-Openens?

3. Kakoe siBneHne Ha3pIBAIOT HHTEphepeHnner ceera? qudpakieii ceerta? Ha30BUTE YCIOBUS UX MOSBICHHS

Jlexuusa 43. Judpakuus Ha npocThix sKpaHax. [ludpaxuus OpayHrodepa Ha ILIEINH.
JudpakimonHas pemietka U ee xapakrepuctuku. Ilomspuzanms csera. Ilonsipusanus ceeta mnpu
OTPa’KEHUH OT MOBEPXHOCTH JUAIIEKTPUKA. JIBOMHOE JTyuenpenomMiIeHIe

KonTtpomnsHbIil Bonpoc

1. B uewm pazmuune qudpaxmn Openens n gudpakiun Opaynrodepa?

2. Kaxoe ycrpoiicTBo HasbiBaeTcsi MU(GPAKIMOHHOW pemeTkoii? Yemy paBeH MepHoi IUPPAKIIMOHHOW pereTKH?
Chopmynupyiite ycraoBus MakCUMyMa M MUHHUMyMa OHQPaKIUOHHON pemeTku? UTo XapaKTepH3YIOT yTIOBas H
JIMHEIHas Jicnepcusi, paspelnaronas crocoOHOCTh Au(pakoHHOW pemerku? B yem 3akimodaercsi KpUTEpUi




Panes?

3. Kakoe sBieHue HaspiBaloT mnoJsipu3anueil cera? Kakoil cBeT Ha3bpIBalOT JIMHEHHO TMOJSIPU30BAHHBIM?
SJUTMNITUYECKH MOJISIPU30BaHHBIN? MPaBONOJSPU30BAHHBIN? JIEBOMOISPU30BAHHBIN? €CTECTBEHHO MOJSPU30BAHHbBIN?
Kakwue yctporicTBa HazsiBaroT nmossipuzaropamu? Chopmynupyiite 3akon bprocrepa, 3axkon Manroca

4. B yem 3akio4aeTcs sSBICHHE IBOWHOTO nydenpenomieHus? Kakue BelecTBa Ha3bIBAlOTCS ONTHYSCKH aKTUBHBIMU?
B yewm 3akimouaeTcs siBJICHHE TOBOPOTA TUIOCKOCTH ToJisipu3aiuu? B uem 3akmrodaercs ag ekt Papanes?

Tema 17. DneMeHTHI KBAHTOBOM M aTOMHON Qu3nku. KopnyckyJasipHO-BOJHOBOH Ayau3M.
JyieMeHThbI GPU3UKH KOHTAKTHBIX SIBJICHU I

Jlexuus 44. TemnoBoe HM3Iy4YEHHE M €r0 XapaKTEPUCTUKHU. 3aKOHBI TEIUIOBOTO H3IIyYEHUS.
OOBbsicHeHHE 3aKOHOB TEIIOBOTO M3nyueHust. KBanToBble moctynatsl bopa

KonTpomnsHslil Bonpoc

Kakoit IMpOo1ECC HAa3bIBACTCA TCIIJIOBLIM I/IBHy‘IeHI/IeM? Kakue BUJBI TCTIJIOBOT'O U3JIYyUCHUS Br1 3naeTe?

Yto xapakTepusyeT HOIJIomaTeabHast CIIOCOOHOCTH?

1
2
3. Kakas ¢usudeckas MOJeNb Ha3bIBAETCS a0COOTHO YEPHBIM TEJIOM?
4

Copmymupyiite 3akoH Credana-bomsiimana, 3akoH Kupxroda, 3akon cmemierns Buna, Bropoit 3akoH Buna. B
YeM 3aKII04aeTCst (GM3MIECKHI CMBICI 3aKOHOB TEIUIOBOTO M3Ty4eHUs?

hd

CoopmynupyiiTe KBaHTOBBIE OCTysaThl bopa. UTo oHM ycTanaBnmuBaroT?

Jlexms 45. PentreHoBckoe u3nyueHue. Bremnuit potorddext. @oToHsl. Macca U UMITYJIbC
dorona. Opdexr Komnrona. OnsiT Pezepdpopaa

KonTpomnsHbIil Bonpoc

Kaxoe nsnmydenune Ha3pIBalOT peHTTeHOBCKUM? Kak U rie 9TO u3mydeHne NMpuMeHSIeTCs?

Kakoe siBnenne Ha3piBatoT BHEITHIM (hoToddpdexrom? Chopmynupyiite 3akoHBI PoTOIPDEKTA.

1
2
3. Kak onpenenstoTcs Macca U UMITYJIbC GOTOHOB?
4. B gewm 3axmogaercs 3¢ dext Kommnrona?

Jlextmsa 46. IlpaBuno kBaHTtoBaHMA. CKOPOCTH 3JEKTPOHA HAa CTAIMOHAPHBIX OPOUTAaX U HX
panuycel.  KopryckyispHO-BoJHOBOW — ayanu3MmM.  Bomna  ge bpoinsa.  CooTHolleHue
HeonpeneneHHocTel. YpasHenue llpenunrepa. BoaHoBas ¢yHkuus, ee cMbICa U cBOMcTBa. YacTuna B
OeckoHEYHO TTyOOKOH MoTeHuuanbHOW siMe. TyHHeNnbHBIM 3(¢ekT. ATOM BOJOBOJAa B KBAaHTOBOM
MexaHuke. CHeKTpbl mea0YHbIX MeTauioB. Crektpanbhblil ananu3. [lpunnun [Maynu. Ilepuonnyeckas
cucTeMa 3JeMEeHTOB MeHzesneeBa. DiIeMeHThl (M3WKKA KOHTAKTHBIX siBieHuil. [loHATHE O 30HHOI
TEOpPUU TBEPJBIX TEI

KoHTponbHbIi Bonpoc

B gem 3akmrogaeTes IpaBuiio KBaHTOBaHUA?

B dem 3akimrogaeTcs KOpHYCKyHﬂpHO-BOHHOBOﬁ Ayalin3m cBera?

UYemMy paBHa jyiuHa BOJIHBI Ae bpoins? Uro omuceiBaet Gopmyna Bynbda-bperra?

Uto BBIpakalOT COOTHOIICHHS HEOIpeeICHHOCTEN?

A Pl Bl Bl e

Yro onuceiBaer ypaBuenue lllpeaunrepa? Uemy paBHa BEpOSTHOCTh OOHAPYKUTh YAaCTHIy B KOHEUYHOM OOBEMe
IIPOCTPaHCTBA?

o

B dem 3akirouaercss KBAaHTOBOE SIBICHHE — TyHHeHHpOBaHI/IC?

~

Kakue nmono)xeHns KBaHTOBOW MEXaHUKH OOBSICHSAIOT 00pa30BaHHE PA3INIHBIX CIEKTPOB?

8. B uem 3akmouaercsa npunuun [aynu?

Tema 18. DuieMeHTHI GU3MKN ATOMHOT0 AAPa

Jlexuus 47. Pa3zmep, coctaB U 3aps] aTOMHOTO sijipa. MaccoBoe u 3apsiioBoe yncna. M3oTomnsl u
n300apel. JlehekT Maccel M DHEpPrHsl CBS3M sapa. PajMOaKTUBHOE W3IyYEeHUE W €r0 BUIBL. 3aKOH
pPaAMOaKTUBHOIO pacnaga. AKTUBHOCTh HyKiIuaa. [IpaBuia cMmenienus

KoHuTponsHsIil Bonpoc

1. W3 kakux yactun cocrout sapo? Kak onm HazpiBarorcs? HazoBuTe Mx xapakTepucTHKd. UTO XapakTepusyer
MaccoBoe yncino? 3apsan sapa? Kakue sapa Ha3pIBatoTCs n30Tonamu U nzobdapamu? I[IpuBeanTe npuMepsl.

2. Kakas sHeprus Ha3pIBaeTcs dHeprued cBs3u snpa? Uro xapakrepusyer nedekt macc? Uemy onum paBHbI? Uto
XapaKTepu3yeT yaenbHas SHeprus cBsizu? OT 4ero 3aBUCHUT yJellbHasi SHEPIHs CBs3U?

3. Kakoe H3J1yYCHUC HA3bIBACTCS paﬂHOﬂKTHBHHM? Kakoe sBieHne Ha3bIBaeTCs paﬂI/IOaKTI/IBHOCTLIO? Kakwue ObiBaroT




BUZBI PAIMOAKTUBHOCTU M PAJMOAKTHBHOrO M3nydeHus? Kakumm cBoiicTBamu 00nmazaroT -, B- u y-u3mydeHus?
[IpuBeaute npumMepsl

4. 3amummTe 3aKOH paJMOaKTHBHOTO pacmana. YTo ycTaHaBIMBAaeT 3TOT 3akoH? YUTO yCTaHABIMBAET IIEPHON
noypacnazna? Kak onpezensiercst cpeaHee BpeMsl JKH3HU paJiiOaKTHBHOTO siipa?

5. Kak onpeznensercs akTHBHOCTb HykiIuaa?

6. UTo yCTaHaBIMBAIOT MpaBUJIa CMEIMICHUS? 3aMUIINTE UX

Jlextmsa 48. SlnepHble peakUuy W MX OCHOBHBIE TUIBL [lo3uTpoH. B-pacmaa. DneKTpOHHBIN
3axBar. Peakmus nenmenus siapa. SnepHas sHepreTuka. Peakmus cuHTe3a aToMHBIX suep. [IpoGiema
YIPaBISIEMBIX TEPMOSIIEPHBIX peaKIMii. DIeMEHTapHbIE YaCTHUIIBI U UX CBOMCTBA

KonTpomnsnslil Bonpoc

1. Kakume mpeBpaimieHus Ha3bIBAalOTCS sfepHbIMH peakuusamu? IlpuBegure mnpumepsl. UYTo Xapaktepusyer
s¢dekruBHOE ceueHne? B kakux equHunax uamepsiercst 5pQeKTuBHOE ceueHue?

2. Kakue saepHble peakllii Ha3bIBAIOTCA IK30TePMHUYECKUMH U dHAoTepMuueckumu? [IpuBeaure npumeps

3. Kakoit Bux u3nydenus HazpiBaeTcss kKocMuieckuM? [lepBuunsiM? Bropuyaasivm?

Kpurepuu oneHuBaHus

OrneHrBaHuE TEKYIIETO SKCIIPECC OMPOCa OCYIIECTBIISAETCS MO IIKaJle OIEHWBAHUS — 3aYTEHO/HE
3a4YTEHO.

KommaecTBO MOIBITOK IMMPOXOXKIACHHUA OIIPpOCa U BPpEM Ha €TI0 NPOXOKACHUC — HCOTPAHUYCHHO.

Kpurepuu orieHrBanust mpu TEKYIEM KOHTPOJIE (IKCIPECC OMPOC Ha JISKIHSIX MO TEKYIIeH TemMe):

— IOJIHOTA U TPAaBUJIIBHOCTH OTBCTA,

— CTENEeHb OCO3HAHHOCTH, IOHUMAHUS U3yUYEHHOI0;

— SI3IKOBOE O(OPMIICHUE OTBETA.

Iloka3arenu U mIKana OLlEHUBAHUA:

[lIkana olleHUBaHUS [Tokazarenu
- 00ydYaroIIuiics TOHO W3JIaraeT MaTephai, JacT MPAaBIIBHOE OINpEIeIeHNEe OCHOBHBIX
TTOHSATHH;
- oOHapyXWBacT IOHHMAaHHE MaTephalla, MOXET OOOCHOBaTb CBOHM CY)KICHHS,
3aurteHo MPUMEHHUTh 3HAHUS Ha MPAKTHUKE, MMPUBECTH HEOOXOIUMBIC MPUMEPHI HE TOJBKO M3

yueOHHKa, HO U CAMOCTOSITEIEHO COCTABJICHHBIE;
- W3JMaraeT MaTephall IIOCIEeNOBATENbHO W TPAaBWIBHO C TOYKH 3PEHHS HOPM
JUTEPATYypPHOTO S3bIKa

- oOyuaromuiics 0OHapy>XHMBaeT He3HaHUE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO BOIIPOCA;

- JIOIycKaeT OmMMOKM B (DOPMYJIMPOBKE OIpEIEICHUH W TpaBWil, HCKaXKAIOIIHUE HX
CMBICT;

- OecropsiIoyHO M HEYBEPEHHO HM3JIaraeT Marepuai

He 3aureno

CamocTrosiTeIbHOE pellieHHe 32124 U 00bsICHEeHHe UX peleHust

Tema 1. OcHoBHble TNOHATUSA MexaHUKU. Kunemarmka KpuBosmHeiiHOe JBH:KeHHeE.
KunemaTuka 1BHKEHUs 10 OKPYKHOCTH

[Ipaktuueckoe 3anarue Ne 1. Kunematuka paBHOMEpHOro JABueHUsA. CpelHsisi U MTHOBEHHAs
ckopocTh. ['paduku paBHOMepHOTO ABMXeHUS. KnHemaTHka paBHOYCKOPEHHOTO ABMKeHUsA. CpenHee
U MTHOBEHHOe YyckopeHue. I['paduku paBHOyCKOpeHHOro nBKeHHsA. KuHemMaTtwka CBOOOJHOTO
nagcHus

KonTtpomnsHbIii Bonpoc

1. Paccrosaue 284 xm ot Sntel 1o Kepun aBToOyC mpoexan 3a 4 1 40 MuH. OnpeenuTs CPEeaHIOI0 CKOPOCTh aBTO0yca

2. ABTOMOOMIb HEpPBYIO HOJIOBMHY BpEMEHM JBMKEHHS M3 IIYHKTA A B IyHKT B IIpoexan co CKOpOCThbIO 72 KM/4, a
BTOPYIO MTOJJOBUHY BPEMEHH — CO CKOPOCTHIO 54 kM/4. OnpeieTuTh CPEAHIOI0 CKOPOCTh Ha BCEM MY TH

3. TIlpum HaGope BHICOTHI CKOpOCTh camoiera Ty-134 m3mensercs ot 250 xm/a go 700 km/g 3a 20 mMuHyT. C Kakum
YCKOPEHHEM JIETUT camoJeT?

4. C kakuM yckopeHHeM OyJeT IBUraThCsi aBTOMOOHIIb TPU TOPMOXKEHHH, €CITU Ha IyTH 50 M ero CKOpoCcTh N3MEHHIIACh
oT 72 xMm/4 10 54 xm/u?

5. C xako# BBICOTHI Ma1aJI0 TCJIO0, €CJIK OHO YTIAJIO Ha 3EMJIIO YCPE3 5 CCKYHJ OT Hayalia JIBHDKCHUS?

6. C xaxko# BBICOTHI MIAJIAET TEJIO, ECIIH 32 IMOCIECIHIOI CEKYH/ly CBOOOIHOIO MajieHus TeJo mposeTeso 2/3 cBoero myTu?




7. 3aBECHMOCTB NIPOMIEHHOTO TEJIOM IMyTH OT BPEMEHH 3a1a€TCS yPaBHEHHEM S=A+Bt-Ct" - Dt ,TiIe A=3m,
B =3 wm/l, C =4 wmc*’ D=—1 m/c’ Onperennuts cpeqHIO CKOPOCTb M CPEJHEE YCKOPEHHE Tela B MHTEpBAIIE
BpeMeHU OTt, =l c ot =3 ¢

8. Tlo camMOCTOATENLHO COCTABAEHHOMY IpaduKy 3aBUCHMOCTH YCKOPEHHS a(f) OT BPEMEHH IIOCTPOUThL rpaduk
3aBHCHMOCTH KOOPJHWHATHI X(?) OT BpeMEHH, €ClIM HadabHble 3HaueHus Vy 1 xo3amansl: V=0 ,x9=0

[Ipaktuueckoe 3anstue Ne 2. JIBrkeHHe Tell, OPOLICHHBIX MO YII0OM K ropu3oHTy. KunemaTnka
BpaLaTeIbHOIO IBWXKEHUs. B3auMoCBsA3b MeX 1y JTMHEHHBIMU M YTIOBBIMU BETMUMHAMU

KonTtpomnsHslii Bonpoc

1. Msu 6pocumnu co ckopoctsio V= 10 m/c non yriom a = 45° k ropuzonty. CKOJIBKO BpEMEHH ¢ MU OyeT HaXOAUThCs
B Bo3ayxe? Ha kakyto BeicoTy A Mstu mogauMetcsi? Ha kakoM paccTosiHuM S 0T Mecta OpocaHust M4 yrajaer?

2. Teno, GpolIEHHOE FOPU30HTANILHO, YHA0 Ha 3eMII0 yepe3 £ =2 ¢ Ha paccTosHuu S = 45 m or Mecta 6pocanus. C
Kakou BBICOTHI i kuHYIH Teno? OnpeaenuTs HauanbHy0 Vy 1 koHeunywo V ckopoctu Tena. Kakoit yron ¢ cocraBnser
TPAaeKTOPHS TeJla C TOPU30HTOM B TOUKE MMAICHUS?

3. C 6amnu BeicoTOM A = 25 M TOPU30HTANBLHO OPOLIEH KAMEHD CO CKOPOCThI0 Vj = 15 m/c. Haiitu: 1) ckonbko BpeMeHu
t msia OyneTr HaxomuThea B Bo3myxe? 2) Ha kakom paccrosHuu § oT ocHOBaHus Oamuu M9 ymager? 3) C xakoi
ckopocThio V oH ynaner? 4) Kakoii yros ¢ coctaBisieT TpaeKTOPHSI KAMHS C TOPU30HTOM B TOUKE MaIeHUs?

4. KameHb OpolieH TOPH30HTAILHO CO CKOPOCThiO Vy = 15 m/c. HaliTu HOpMallbHOE U TAHTEHLMATIbLHOE YCKOPEHUE KAMHSI
yepe3 ¢ = 1 ¢ mocie Hauana aprkeHnss CONpOTUBICHUE BO3yXa HE YUUTHIBATE.

5. Teno Gpoureno co ckopocThio ¥y = 10 m/c non yrinom a = 45° x ropusonty. Haiitu paguyc R KpUBH3HBI TPAEKTOPHU
Tena yepes ¢ = 1 ¢ nocne Hauana ABvxkeHHs. CONpOTHBIICHHE BO3AyXa HE YUUTHIBATD.

6. Kouteco, Bpainasch paBHOYCKOPEHHO, JOCTHIJIO YIJIOBOH ckopoctu @ = 20 pad/c yepe3 N= 10 06 nocie Havaia
BpaueHus. HaliTu yrinoBoe yckopeHue & KoJeca.

7. Komneco pamuycom R = 10 cu Bpamaercst ¢ MOCTOSHHBIM YIJIOBBIM ycKkopeHueM & = 3,14 pad/c. Halitu niis Todek Ha
obone Koieca K KOHITY MEpBOi CEKyHIBI MOCIE Hadaja ABWKCHHA: 1) YIJIOBYIO CKOPOCTH, 2) JIMHEHHYIO CKOPOCTb,
3) TaHTCHIIHAILHOE YCKOpeHUe, 4) HOpMalbHOE YCKOpEHHE, S5) TOJHOC YCKOpPEHHE, 6) YIoJ, COCTaBIISEMBIH
HarpasJIeHHUEM IIOJIHOTO YCKOPEHHS C PaJiycoM KoJieca

Tema 2. lunamuka
[Ipaktuueckoe 3anstue Ne 3, 4. /lunaMuKa NOCTyNaTENbHOTO IBMXKEHHS] MATEPHUAIbHON TOUKHU

KonTponsHsliil Bonpoc

1. Teno mBuxercs mo TOPU30HTAIBHOM TUIOCKOCTH MO AEHCTBUEM CUJIbl F, HAIIPaBJIEHHOHN NOJ YIJIOM @ K TOPU30HTY.
Haiitn yckopenue a tena, ecnu Ha Hero AeWcTByeT cuia F, a K03()h(QUIIMEHT TpeHUs MEXIY TEJIOM U IIOCKOCTBHIO
paBeH . Ilpu kakoM 3Ha4eHUH CHIIbl F IBIDKEHHE OyIeT paBHOMEPHBIM?

2. OnpejenuTh yCKOpEHHE @ Teja, COCKANb3BIBAIOIIEr0 C HAKIOHHON IUIOCKOCTH, €CM Yrojl HAaKIOHA IIOCKOCTH
a = 30°, a k09 HUIIMCHT TPEHHsI MEKTY TSJIOM U IJIOCKOCTHIO paBeH # = 0,3

3. Ha ropu3oHTaJIbHON MJIOCKOCTH HAXOMAATCS CBA3aHHBIE HEBECOMOW U OJHOPOJIHON HUTHIO JBa Teja, Macca KOTOPBIX
m; 1 m;. K teny maccoit m, npunoxxeHa cuia F, HampaBieHHas O YIIOM o K ropu3oHTy. KoaddumumenT tpenus
MEKAY IPy3aMH U TIIOCKOCTBIO paBeH y. OnpenenuTs HaTshkeHne HUTH T

4. Kaxoii yroa @ ¢ TOpM30HTOM COCTABJISIET HOBEPXHOCTh OEH3KMHA B OaKe aBTOMOOMIIS, IBUKYIIErOCS TOPU30HTAILHO
C NOCTOSIHHBIM YCKOPEHUEM a = 2,44 m/c*?

5. Jlpa rpysa mMaccamu m; =2 k2 ¥ m;= | k2 COEJMHEHbI HUTHIO U TIEPEKUHYTHI Uepe3 OJIOK, KOTOPHI HE BpaIiaercs
(puc. 3.5). Haiitu: yckopeHue a, ¢ KOTOpBIM JABMXKYTCS TPy3bl, U HaTsDKeHUst 17 u T, HUTEH, K KOTOPBIM ITO/IBEIICHbI
rupu. TpeHreM HUTH 0 OJI0K IpeHedpeyb

Tema 3. 3akoH coxpaHeHusi UMIyJibca. PeakTuBHOE ABH:KeHHMe. 3aKOH JIBUKEHHS LEHTpPa
macc. PaboTa, MOIIIHOCTH, YJHEePTHUsi. 3aKOH COXPAHEHUsI MOJHOH MeXaHU4YeCKO YHEePTruun
[TpakTnueckoe 3anusTre Ne 4. 3aK0H COXpaHEHHS] UMITYJIbCa

KonTtpomnsHslii Bonpoc

1. Ilapuk maccoit m = 100 2, qBIOKYyIUICS cO CKOPOCTRIO V = 1 m/C, ynpyro yaapsiercs 0 BEpTHKAIBHYIO TUIOCKOCTb.
Ornpenenutb U3MEHEHHE UMITyJbca AP mapuka, €cld HalpaBlI€HHE BEKTOpPa CKOPOCTH COCTABIISAET C IIOCKOCTHIO
yrox @, paBasii: 1) 90°, 2) 60°, 3) 30°

2. Ha crniokoiiHoii Bofe mpy/a HepneHauKyIIpHO Oepery U HOCOM K HeMy CTOMT Joaka Maccoit M u amunoi L. Ha kopme
CTOUT YeNoBeK Maccoll m. Ha kakoe paccrosHue § yamuTces Jionka ot Oepera, eci 4eJoBeK MepeiaéT ¢ KOpMBI Ha
HOC J10AKu?

3. Jlenokon maccoit m = 6000 m, Waymuii ¢ BHIKIFOUEHHBIM JIBUTATENIEM CO CKOPOCTBIO V; = 8 m/c, HaTankuBaeTcs Ha
HETIOABIDKHYIO JIBAUHY W ABIKET e€ Brepemu ceds. CKOpocTh JieoKoNia YMEHbIIIIAch mpu 3ToM 1o V> = 3 wm/c.
Onpenenutb Maccy M IbIUHbBI




[TpakTrueckoe 3austue Ne 6, 7. Pabota. MoutHocTh. DHeprus. 3aKOH COXpPaHEHHUs SHEPTUU

KonTtpomnsHslii Bonpoc

. 1ap maccoit m; = 4 ke OBHKETCSI CO CKOPOCThIO V; = 5 M/c M cTankuBaeTcs ¢ mapoM Maccoil m;= 6 k2, KOTOpbIii
JIBIDKETCS B TOM K€ HalpaBJICHUH CO CKOpOoCcTbio V=2 m/c. OnpenennTs CKOPOCTH IIApoB Iocjie yxaapa. Ynap
CUUTATh a0COJIIOTHO YIIPYTUM, IPSIMBIM, LIEHTPaJIbHBIM

. Illapux mMaccoil m, OABEIICHHBI HAa HUTH, OTKJIIOHEH OT MOJOXEHHUs paBHOBecus Ha yrona 90° u ornmymeH. Kakosa
JIOJDKHA OBITh MPOYHOCTH HUTH [V, YTOOBI MIAPUK IPH ABMXECHUH He o0opBai ee?

. Haiftm paboTy, KOTOpYI0 Ham0 COBEpLINTb, YTOOBI CXKaTh NpyxuHy Ha 20 cM, €CIM W3BECTHO, YTO CHIA
MIPONIOPIIMOHANIbHA CXKATHIO TPYKHUHBI, M UTO JUIS CXKaTus MPYKUHBI Ha 1 cm HeoOxonuma cuia B 29,4 H.

Haiiti uncnennoe 3Ha4eHHE MEPBOM KOCMHYECKOW CKOPOCTH, T.€. TAKOW CKOPOCTH, KOTOPYIO HAJO0 COOOIIUTD TEIIy Y
MIOBEPXHOCTH 3eMJIM, YTOOBI OHO Hayajlo JIBUraThCsl BOKPYT 3eMJIH 110 KPyroBoi opOUTe B KaYEeCTBE €€ CIYTHHUKA

Tema 4. JluHaMuKa BpamIaTeJbHOI0 JIBH:KeHHMsI TBepaoro teja. Craruka. YcjaoBus

paBHOBecHUsl

[Ipaktnueckoe 3anstue Ne 8, 9, 10. JluHamuka BpamaTeabHOIO ABMXKEHHS TBEPIOIro Tea.

MowmenTt unepuuu u teopema lllrelinepa. YpaBHeHne MoMeHTOB. KuHeTnueckas 3HEprus TBEPLOTO
Tesa. Y CIIOBHSI paBHOBECHS

KouTponsHslil Bonpoc

KakoB nepuon T oOpalieHuss HCKyCCTBEHHOTO CIIyTHHMKa 3eMIIM MO KpyroBoil opbute Ha Bbicote i = 7000 kM OT
nosepxHocTH 3emin? IIpuHsTL paguyc 3emnn paBHBIM R = 6370 xu, a Maccy 3emmu M = 5,98:10% ke

K oboxy omHOpomnoTro nmcka pagmycom R = 0,2 m TpuIIOXKEHa IOCTOSHHAs KacatenbHas cuia F = 98,1 H. Ilpu
BpallleHUH Ha JUCK JEWCTBYyeT MOMEHT cuil TpeHus M = 4,9 H-u. Haiitu maccy m aucka, €Clid U3BECTHO, YTO OH
BpAILAETCS C MOCTOSHHBIM YTJIOBBIM yCKOpeHueM & = 10 pad/c’

. Ba rpy3a maccamu m; =2 k2 ¥ m;= 1 ke COEMHEHbI HUTHIO U IEPEKUHYTHI Yepe3 0y1ok, Mmaccod M = 1 ke (puc. 6.1).
Haiiti: yckopeHue @, ¢ KOTOPbIM ABHXKYTCS Ipy3bl, U HaTspkeHust T; u T, HuTel. biok cuutaTh 0THOPOIHBIM TUCKOM.
Tpennem npenedpeds

. TopmsonTansHas miatdopma maccoit M = 100 xe Bpammaercss BOKPYT BEpTHKAIBHON OCH, MPOXOASAIIEH depe3 IeHTP
wratdopmsl, aenast n; = 10 06/uun. Yenosek maccoit m = 60 ke CTOMT IpH 3TOM Ha Kparo Turatdopmbel. C Kakon
CKOpPOCTBIO @; HAa4yHET BpamaThcsi IUIaT(Gopma, €clnM YelnoBeK Iepeiner oT Kpas miIarpopMbl K €€ LEeHTpY?
Omnpenenuts paboty A 1Mo U3MEHEHHUIO YTIIOBOI CKOpOCTH IuIaTdopMel. CuutaTh m1athopMy KPYIIbIM OJHOPOJHBIM
JIUCKOM C paanycoM R; M, a 4yeloBeKa — TOYEUHOM Maccoil

. Teno ABMKETCS 1O FOPU3OHTAIBHOM MIIOCKOCTH MO AeHCTBHEM cuibl F, HANpaBIeHHON MOJ YIJIOM @ K FOPU3OHTY.
Koaddunuent tpeHuss MexIy TEIOM M IUIOCKOCThIO paBeH m. [Ipu kakoMm 3HaueHuu cunbl F [BiokeHue Oyaer
paBHOMEPHBIM?

OnpenenuTs NOJOXKEHUE LIEHTPA TSHKECTH OJHOPOJHOM KPYTJIOH IIacTuHsl paguycoM R = 0,5 u, B KOTOPOIl BBIpE3aHO

a =R/
KBaJ[paTHOE OTBEPCTHE CO CTOPOHOM

. Ha 6apaban maccoit M = 9 k2 HaMOTaH HIHYp, K KOHILy KOTOPOTO MPUBsI3aH rpy3 Maccoit m = 2 ke. Haiitn yckopenune
rpy3a. bapaban cuntaTh 0 JHOpPOIHBIM IUIAMHAPOM. TpeHnem npeHedpeusb

Juck Maccoit m = 2 ke KaTuTcs 0e3 CKOJIbKEHHS 10 TOPH30HTAIBHOM IJIOCKOCTH €O CKOpocThio V' = 4 m/c. Haiitn
KMHETHUYECKYIO YHEPTHIO IHCKa

Haiitn nmHeiliHOe ycKOpeHHe ABIDKEHHS IICHTPOB TsoKecTH 1) mmapa, 2) mmcka, 3) oOpyda, CKaTHIBAIOIIMXCS Oe3
CKOJIBXKCHUS C HAKIIOHHOW TDIOCKOCTH. YTOJI HakJoOHa ITockocTr a = 30° k ropn3oHTy. HaganpHas ckopocTh BeeX Tel
Vy = 0. CpaBHUTH HaliIcHHBIE YCKOPEHUS C YCKOPEHHUEM Tela, COCKAIb3bIBAIOLIETO C TON HAKIIOHHOW MIOCKOCTU MpU
OTCYTCTBUM TPEHUS

10. Kakoit HanmMmenbIel mmuHE L Hamo B3SATh HHUTH, K KOTOpPOH MOJBEIIEH OAHOPOAHBIN Hapuk auametpoM D = 4 cum,

9TOOBI TIPU OIPENICIICHNH TIePHOAa MajbIX KoJeOaHWH MapHKa paccCMaTpPUBATh €0 KaK MaTeMaTHYCCKHA MAasTHHK?
OmmbKa mpy TakoM JOMYIICHWH He JODKHA MpeBhImaTh 1 %

Tema 5. Mexanudeckue koJied0anusi. Boanbl
[Tpaktnueckoe 3ansatue Ne 11, 12. Mexannuyeckue KoneOaHus. YpaBHEHHUS MaJIbIX KOJICOAHUH.

[IpyxxuHHBI ocnWLIATOp. DPU3NYECKUM MAATHUK. MaTreMaTU4eCKUN MasTHUK. XapaKTepUCTUKU
BOJIHBIL. 3BYKOBBIE BOJIHBI

KonTtponsHslii Bonpoc

1. OpHOpOAHBIH IAPUK MOJBENIEH HA HUTH, JJIMHA KOTOPOH paBHa paauycy Iuapuka. Bo CKOJBKO pa3 MEpHOM MalbIX

KoJIeOAHUI DTOro MasiTHUKA OOJbIlIe nepuoga MareMaTU4YCCKOro MasATHHKA C TaKUM KC€ pPAaCCTOAHHUEM OT TOYKHU




MoJIBeCa JI0 LIEHTPA TAXKECTH?

2. MartepuansHas Touka ¢ Maccoit 0,01 k2 coBepIIaeT rapMOHHYECKHE KONeOaHMs ¢ mepuomoM 2 c. IlomHas »Heprus
koneGmomeiicss Touku pasHa 10" [oc. Halitu ammumatyny KoneOaHWi; HamucaTh ypaBHEHHE KoneOGaHuWii; HalTh
HauOoJblIee 3HaAYEHHE CHJIbI, JEHCTBYIONIEH Ha TOUKY

3. ®usuueckuil MasATHUK TpPEACTABIAET cOOOM cTepkeHb MHOM [ = 50 cm 1 Maccoit m = 270 2 ¢ IPUKPETICHHBIM K
OJIHOMY M3 €ro KOHIIOB JUcKOM paauycoMm R = 10 cu u maccoit M = 500 2. OnpenenuTb MOMEHT UHEPIIUU MasiTHUKA;
paccTOsIHKUE OT [IEHTPa Macc 10 TOYKH I0JJBECA; MEPUO]] MAIIBIX KOJieOaHWH MasiTHUKA

4 . CKJ'Ia,HI:IBaIOTCH JBa KoJIe0aHus OJWUHAKOBOT'O HarpaBJICHUA, BbIpaKa€MbIC YpaBHCHUSAMU

X, :cos:r{_r+%) (em) X, :2CUS,T(I+%) ()
) u e . Haiitm ammmryny 4 u HaganpHylo Qazy @

PE3YJIBTHPYIOIIEro KosieOaH s, HalKuCaTh YpaBHEHUE Pe3yJIbTHPYIOIEro KosedaH s

() 2, o0
5. VpaBHeHHe 3aTyXalolIero KojeOaHuss CHCTEMbI UMEeT BUI: =0.3¢ COST L (4). Macca cuctemsl 0,5 k.
Omnpenenutb COOCTBEHHYIO YacToTy KojieOaHui, KOd(GHUIMEHT 3aryXaHuil, KOAI(GHUIMEHT CONPOTHBICHUS,

sorapuMIIECKIH JeKpeMeHT. [1o1cunTaTh aMIDIMTY Iy KOIeOaHHH B MOMEHT BpeMeHH ¢ = 20 ¢

6. Ilonepeunass BOJHa pacIpoOCTPaHSAETCS BAOJL YNPYTroro IIHypa CO CKOpocTbio 15 wm/c. Komebanums wncTouHHMKa
3. .

3a/Ial0TCSl YpABHEHHEM - =10""sin10%¢ Omnpenenuts AIMHY BOJHBI, CMEIICHHE U CKOPOCTh TOYKH, OTCTOSILEH

OT MCTOYHMKA BOJIH Ha paccTosHUM X = 45 m, B MOMEHT BpeMeHHU ¢ = 5 ¢; pa3HOCTh (a3 kojneGaHU ABYX TOYEK,

OTCTOSIIIMX OT UCTOYHHMKA BOJIH HA PACCTOSHUU X; = 1S mux=25m

7. Ha mocce cOMMKAIOTCS JBE aBTOMALIMHBI O cKopocTsiMu V; = 30 m/c u V> = 20 m/c. TlepBas U3 HUX MOJAET 3BYKOBOM
curHan vactoroil v; =600 [y. HaifTu kaxymryrocss 4acTOTy V:; 3BYKa, BOCIPHHHMAEMOIO BOIUTEIEM BTOPOM
aBTOMAIINHBI, B AyX ciaydasx 1) mo Bcrpeuwn; 2) mocse BCTpedn

Tema 6. MexaHuka ;KHAKOCTel U ra3oB
[Ipaktuueckoe 3anarue Ne 13, 14. YpaBHeHue Hepa3pbIBHOCTH. ['mapocTaTHueckoe JaBiiCHUE.
3akoH Apxumena. ['mapasianueckuii mpecc. YpasHenue bepnysmim

KoHTponsHblil Bonpoc

1. OnHOpomHBIH IApUK MOJBEIIEH HA HUTH, JUIMHA KOTOPOH paBHAa pajuycy INapuka. Bo CKONBKO pa3 MepHoj MajbIX
KosieOaHWH 3TOTO0 MasTHHKA OOJblIe MepHoja MaTeMaTHYECKOr0 MasTHHKAa C TaKUM )K€ PacCTOSHUEM OT TOYKH
MoJIBECa 10 UEHTPA TSHKECTH?

2. MarepuanbHas Touka ¢ Maccoil 0,01 k2 coBepiaeT rapMOHMYECKHE KoyeOaHus ¢ TepronoM 2 c. [TomHas sHeprus
xonebmomeiics Toukn pasua 10 Joc. Halitn ammimryny kosneGaHui; HamvcaTh ypaBHEHHE KoleOaHWii; HaWTH
HanOoublIee 3HaYEHHE CHUJIbL, ISHCTBYIONIEH Ha TOUKY

3. ®usnueckuil MasTHUK HPECTaBIsAeT co00M cTepienb AauHOM I = 50 cm u Maccoit m = 270 2 ¢ NPUKPENIEHHbIM K
OTHOMY M3 €ro KOHIIOB JucKoM pamuycoM R = 10 cu u maccoit M = 500 2. Onpenenuts MOMEHT MHEPIIMY MasSTHHUKA;
paccTosHUE OT IIEHTPa Macc JI0 TOYKH MOABECA; MMEPHOJT MAITBIX KOJeOaHU MasiTHHKA

4. CxnanmpiBarorcs JBa KOJIeOaHMS OJIMHAKOBOTO HAaIpaBJICHUS, BBIPAXKAEMbIC YpaBHEHUSIMU

X, :cos,-'r{_r+%) (em) X, :ZCUS,-’T(I+%) (cm)
) u e . Hafitm ammumryny 4 w HaganeHyo ¢azy @

PEIYJIbTUPYIOLICTO KOHe6aHI/IH, HanMcCaTb YPABHCHUEC PCIYJIbTUPYIOLICTO KoJieOaHus

oy 2, 0002
5. VpaBHEHHe 3aTyXAIOIIEro KONeGaHus CHCTEMBI HMeeT Bux ~ — (-5¢ COST L (4). Macca cucremsl 0,5 2.

Onpenenurs COOCTBEHHYIO 4acToTy KojeOaHuH, KOI(QOHUUMEHT 3aryXaHui, KOI(POHULIMEHT CONPOTHUBICHUS,
sorapudmMuyeckuil fekpeMeHT. [1oicunTarh aMIuTy 1y KojieOaHuu B MOMEHT BpeMenH ¢ = 20 ¢

6. TlomepeuHast BOJIHA PACIpPOCTPAHSETCS BIOJAb YNPYroro IMIHYpa CO CKOpocThio 15 wm/c. Konebanus HCTOYHHKA

3. )
3a1al0TCsI YPAaBHCHUEM B =10 "sin107¢ . OHpC,Z[eHI/ITb JUIMHY BOJIHBI; CMEIIEHUE U CKOPOCTH TOYKH, OTCTOSIIICH
OT UCTOYHHUKA BOJIH HAa PaCCTOAHHUU X = 45 M, B MOMEHT BpPEMEHH [ = 5 C; Pa3HOCTb (1)33 KojeOaHui JABYX TOYCK,

OTCTOSIIIIMX OT UCTOYHWKA BOJIH HAa PACCTOSIHUU X; = 15 mux, =25 m

7. Ha mocce cOMMKArOTCA IBE aBTOMAIIHHBI ¢O cKopocTamu V; = 30 m/c u V> = 20 m/c. TlepBast 3 HAX IIOJAET 3BYKOBOH
curHan d4actotoil v, =600 [y. HaifTh KaXymIyrocs dYacTOTy V:; 3BYKa, BOCIPHHAMAEMOTO BOIUTEIEM BTOPOM
aBTOMAIIIMHEI, B IyX ClIydasx 1) 10 BCTpeuu; 2) mociae BCTPEUr

Tema 7. WpeanbHbldi ra3. 3akoHbl HAeaJbHOro rasa. YpasHeHue Ban-nep-Baaianbca.
IlepBbIii 3aK0H TEPMOAMHAMUKHA

IIpakTueckoe 3anarue Ne 15. YpaBHeHus cocrosiHUs uaeanbHoro rasa. Mzonponeccsl. I'a3oBbie
3aKOHBI. 3aKkoH JlanbToHA

KouTponsHblil Bonpoc

1. Ilpunss monexynsl Boasl guamerpoM d = 2,7-107'° u, HaiiTu, kakas 4acTb BCEro IPOCTPAHCTBA, 3aHATOIO BOJOIA,




MPUXOJUTCS HA JOTI0 CAMHX MOJIEKYJN M Kakasi Ha JOJII0 IPOMEKYTKOB MEXTy HUMHU

2. PeHTreHOCTPYKTYpHBIH aHAIU3 JaeT BO3MOKHOCTb M3MEPHTh PACCTOSHHE MEKIY YacTHI[AMH B KPUCTAJLTMYECKOH
CTPYKTYpE C BBICOKOW CTeneHblo TOYHOCTH. Kak ompeaenuTh uymciao ABoraapo N, €ciu HM3BECTHBI paccTosHue [

MCKIY HECHTpAMH aTOMOB, paCIlOJIOKCHHBIX B y?"a§ KV6a, IJIOTHOCTH N BCUICCTBA U MOJIApHAasd Macca /ﬂ
HCHOJ’IBSyH 3HAYCHHE aTOMHOM CAVMHUIIBI MaCCLIl)BI:I‘II/ngI‘ﬁTB B &—m%;IBdMMaX Maccy aroMa KCEHOHa

W

4. CKoJbKO YaCTHIl HAXOAUTCS B 2 2 a30Ta, €CJIM CTCIEHb ,‘%coumaunn o=0,05?

5. T'a3 cxkar uzorepmuyecku or odbema V; = 8 1 110 “W—m—ﬂ““heHHe IIpH 3TOM Bo3pocio Ha AP = 4 xlla = 30
mm pm. cm. Kakum ObU10 IepBOHavaibHOE NaBiefiue P;?

6. Kakoe KOJMYECTBO KHMCJIOPOJA BBHIMYCTHIM U3 OalloHa eMKOCThIO 10 7, €ClM MpU TOM TOKa3aHWs MaHOMETpa Ha
0ayutoHe u3MeHWINCh 0T 14,0 1o 6,0 amm, a Temneparypa noHusmiack ot ¢; =27 °C no t, =17 °C?

7. Hatitn MOJIAPHYIO MacCy BO3ayXa, CHUTas, 4YTO OH COCTOMT IO MacCeE U3 OIHOI YacTH Kucjopoaa v Tpex YyacTei a3oTa
(mﬂI’VIz = 13)

8. Ha pucyHke naH rpaduk H3MEHEHHUs COCTOSHHS UEaIbHOIO ra3a B koopaunarax (P,V). I[IpeacTaBurh 3TOT OpoLecc B
koopauHatax (P,1) u (V,T)

9. JIra cocyna omMHaKoBOro o0beMa COAEPKAT BO3JyX, OJMH NpM Temreparype T; ¥ JaBieHud P, npyrodl mnpu
temrieparype 7> u nainenuu P,. Cocyabl coenuuuin. [Tocie BeipaBHUBaHUS 1aBJIEHUIN U TEMIIEpaTyp BO3AyX Harpeiau
J1o Temreparypsl 7. Kakoe ycTaHOBHTCS JaBJICHHUE TIOCIIE HATPEBAHMSI?

10. B xomnate o6bemoM ¥ = 120 »° npu Temneparype ¢ = 15 °C oTHOCUTENIbHAS BIaXKHOCTh BO3IyXa COCTaBISET @ = 60
%. OnpenenuTs Maccy BOJSHBIX MTAapOB B BO3AyXe KOMHATHI. JlaBieHHE HACHIIEHHOTO BOJSHOTO Hapa mnpu ¢ = 15 °C
paBHoO Py = 12,79 mm pm. cm.

11. Haiitu no6aBouyHOE JaBIEHHE BHYTPH MBLILHOTO My3bIps AuameTpoM d = 10 cu. Kakyio paGoTy Hy»KHO COBEPIIHTE,
YTOOBI BELIYTh 3TOT IY3bIPh?

12. Bo cKoJIbKO pa3s IIOTHOCT HACHIIEHHBIX BOASHBIX MAapoB MpH Temreparype 16°C MeHbIIE IIIOTHOCTH BOJIBI?

13. B 3akpsiTom cocyse npu Temnepatype ¢ = 20°C HaXOAUTCs BJIAKHBIA BO3MYX ¢ OTHOCHTENbHOM BIakHOCTBIO 80 %.
Ha ckonbKo rpagycoB HaJo IOHU3UTh TEMIIEPATypy CTEHOK cocy/ia, 4YToObl Ha HUX Hadala BbINajarh poca? Y enpHas
TemioTa napoodpasosanus Bojsl pu 20°C pasHa 600 xan/ze. BojsiHO# map paccMaTpuBaTh KaK UCaIbHBIN ra3

14. B cocyne Bmectumoctbio ¥ = 0,3 2 Haxoautest | monws yriekucioro rasa npu Temmneparype 300 K. Onpenenure
JIaBJIEHUE ra3a 1o ypasHeHuo Ban-nep-Baansca

15. MMpunsB Monekynbl Boabl 3a mapuku auameTpoM d = 2,7-107'° u, HaiiTh, Kakas 4acTh BCEro MPOCTPAHCTBA, 3aHATOTO
BOJIOH, IPUXOIUTCS Ha JIOTIO CAMUX MOJIEKYJI M KaKasl Ha JIOJII0 IPOMEKYTKOB MEK1y HUMHU

16.B o4eHp TPOYHOM 3aKPBHITOM CTAJIBHOM OAJJIOHE 3aKJIFOYCHA BOJA, 3aHMMAIONIAs MPHU KOMHATHOW TEeMIIEpaType
mojoBuHy oOBema Oammona. Haliti nmaBieHue (B TEXHHUYECKHX aTtMoc(epax) W IUIOTHOCTh BOMISHBIX TAapoOB MpHU
MOBBIIICHUH TeMiieparypsl ao ¢ = 400°C

17. Onpenenuth nasienue 280 2 a3oTa, HaxomsAIerocs npu Temmeparype 27 °C B cocyae, 00beM KOTOporo paseH: 1) V' =
1,00 4%,2) ¥=0,50 2

[Ipaktuueckoe 3ausatue Ne 16. IlepBbiii 3akoH TepMoanHamMuky. TeruioBbie Mamunbl U ux KIT/T.
Mammna Kapuo

KouTponsHblil Bonpoc

1. Kucnopon maccoii m = 2 ke 3anumaer o6beM V; = 1 a° u naxomures non nasnenunem P; = 0,2 MIla. Ta3 Gbu1 Harper
CHaYala IpH MOCTOSHHOM JaBIEHHH 10 00beMa V> = 3 a’, a 3aTeM IpH HOCTOSHHOM 0o0beMe 10 AaBueHus P, = 0,5
Mlla. Havitn u3menenue AU BHYTpEHHEH SHEPTUU Ta3a, COBEPIICHHYIO UM paboTy A u Temiory (), IepeiaHHyo rasy.
[ocTpouTts rpaduk npouecca

2. B umnmHApe Moj MOpIIHEM HAXOAMTCS BOAOPOJ Maccoi m = 0,02 ke mpu Temneparype 7; = 300 K. Bogopox
CHayaja paclInpuiICcs aguadaTHO, YBEIMUUB CBOW 00beM B n; = 5 pasz, a 3aTeM ObUI CKaT M30TEPMHUYECKH, IPHUYEM
o0beM ra3a yMeHbIIWICS B 1, = 5 pa3. Halitm Temmeparypy B KOHIE anuabaTHOTO pacliupeHus W padory,
COBEpIIaeMyI0 a30M IpHU 3TUX Hpoueccax. M300pa3uth npouecc rpaduyecKu

3. 10 2 xucnopona HaxonsTcs Moj AaBieHueM 3 Gap mpu Temneparype 10°C. Tlocne HarpeBaHusi IpU TOCTOSHHOM
maBieHUN Ta3 3aHsanm obovem 10 . Haiftm: 1) konmmdecTBO Teria, MONyYEHHOTO Ta30M; 2) DHEPTHIO TEILIOBOTO
JIBUPKEHUS rasa 10 M IIocle HarpeBaHus

4. B 3akpbiTomM cocyne oobeMoM 10 7 HaxomuTcs Bo3myx npu japienuu 10° [la. Kakoe KOJMYECTBO Temia Hauo
COOOIIKTH BO3YXY, YTOOKI IIOBBICUT AaBieHue 10 5-10° [1a?

5. Berauciauth YACIBHBIC TEIIIOEMKOCTH ITPU IIOCTOAHHOM o0beME ¢, U IIpHU TOCTOSTHHOM JIaBJICHUM C, HCOHA U BOAOpOAa,
IIpUHKUMAA OTHU T'a3bl 3a UACATIbHBIC

6. BbIMMCIUTH y/IENbHBIE TEIUIOEMKOCTH Cy M C, CMECH HEOHA M BOJOPOJA, €CIM MACCOBBIE JIOJIM HEOHA M BOAOPOIA
cocTaBisOT ; = 80% U w; = 20%. 3HaueHNs yAEIbHBIX TENI0EMKOCTEH ra3oB B3sTh U3 IMpeAbLAyLIEH 3a1aun

7. Yemy paBHa CTeleHb AUCCOMMALMH KHCIOPOA, ECIIH YAEIbHAS TEIIOEMKOCTE €r0 MPH IOCTOSHHOM JABJICHHH PaBHA
1050 /Joic/keK?




8. TerutoBas mamiuna paboraeT o odoparumomy 1ukiy Kapuo. Temneparypa termootnatanka 7; = 500 K. Onpenenuth
tepmuuecknit KIIJ| mmkina m temmeparypy 7. TEIUIONPHEMHHKA MAIIWHBI, €CIIH 32 CUYET KKIOTO KUI0ONCOVIA
TEIJIOTHI, MOJIYIEHHOM OT TEIJIOOTAATYNKA, MallliHA coBepmiaeT padory A = 350 Joic

Tema 8. Termmoemkoctsb. Ilomurponnsie npoueccsl. Padora. JuTponus. Bropoi u Tpernii
3aKOHbI TepMoAUHAMHMKH. TemoBble MamuHbl. OCHOBbI CTATHCTHYECKOM TEPMOAUHAMMKH H
MOJIEKYJIAPHO# (pU3UKHU

[Ipaktnueckoe 3anstue Ne 11. OcHoBHoe ypaBHeHue MKT. Pacnpenenenune MakcBemia mo
ckopocTsaMm. bapomerpuueckas popmyna. Pacnpenenenne bonbimana. CpeqHee 4UCIIO CTOTKHOBEHUH
W CPeJHsIs JJIMHA CBOOOIHOTO Mpobdera MOJISKYJT

KouTponbHsiil Bonpoc

1. B xanopumerp Hamuto m; = 2 ke BOAbIL, UMeloleil TemepaTypy #; = +5°C, 1 I0JI0%kKeH KyCOK JbJa Maccoit m; = 5 k2
npu Temmeparype > =-—40°C. Onpeaenuts Temreparypy 6 u o0beM V CONCpKUMOrO KaJOpHMETpa IOCIe
YCTaHOBJICHUS TEIUIOBOTO PaBHOBECHS. TeEIIOEMKOCTBIO KaJlOpUMETpa M TEIUIOOOMEHOM C BHEIIHEH cpenoi
npereOpedb. YIenbHas TeruioTa IutaBieHus npaa » = 0,33 M/{c/xe. YaenbHbIE TEIUIOEMKOCTH BOIBI ¢; =4,2
korc/(ke'K), nbna c: = 2,1 k/lic/(ke'K).

2. Haiitn n3mMeHeHne SHTpONMH INpH mepexone § e kuciopona ot oovema 10 .7 nmpu Temmneparype 80°C k o6bemy 40
ripu Temmieparype 300°C.

3. Haiiti u3smenenue sHTponuu npu npespamenuu 10 e npaa npu — 20°C B nap nipu 100°C. Y nenbHasi TEMI0EMKOCTh
ampaa ¢; = 2100 Joc/ke K. Y nenbHas TEII0EMKOCTh BOABI ¢; = 4200 /[oic/ke'K. Y nenbHas TEIUIOTA IUIABJICHUS JIbJIA:
A =3,35-10° J]oic/xe. Y nenbHas TEIIOTA MApoo0pa3oBanus BOAbL » = 2,26:10° Ixc/xe.

4. KapOropaTopHblil JBUTraTellb aBTOMOOWIIS TOTPEOIIsieT MUHUMAIIBHO 265 2 OeH3uHa Ha 1 .c./uac. Haittu norepu Ha
TPEHHE, TEIUIONPOBOAHOCT, M IIp. Kosdduuuent cxkatums 6,2; TemmorBopHas crocobHocts 4,6:107 [oc/ke.
[Tokasarensb MOIMTPOITHI paBeH 1,2.

5. Cpennsis KBagpaTM4Has CKOPOCTH MOJIEKYJI HEKOTOPOTO Tra3a MPU HOPMAIBHBIX ycIoBHsx paBHa 461 wm/c. Kakoe
KOJIMYECTBO MOJIEKYJ COAEPKUTCS B 1 2 3Toro raza?

6. Kakas gacts Mmonekyn kucinopoaa npu 0°C obnamaer ckopoctsio ot 100 m/c o 110 m/c?

7. BbIcoTHas KOCMUYECKas CTAHIUA Ha rope Ajare3 B ApPMEHHH PACIIONOKeHa Ha BbicoTe 3250 m Haj ypOBHEM MOPHL.
Haiitu naBnenue Bo3mayxa Ha 3TOH BeIcoTe. TeMmmepaTypy BO3AyXa CUMTATh IOCTOSIHHOM U paBHOM 5°C. MonspHyto
Maccy BO3JlyXa MPHUHATH paBHOU 29 xe/mose. JlaBieHNe BO3yXa HA YpOBHE MOps paBHO 760 mm pm cm.

8. HaliTu 4YHMCIO CTONKHOBEHMH Z, KOTOpbIE TNPOHUCXOAT B TEYEHHE CEKYHIBI MEXKIY BCEMH MOJEKYJIAMH,
HaxonsmuMucs B oobeme v = 1,0 an’ Bojopona mpu HOPMaNbHEIX yenoBusx. [IpuHATE 3Q(EKTUBHBIN AUaMeTp
MOJIEKYIIBI BOJOPOA PaBHEIM ¢ = 2,3-107'° a.

9. Haiity NI0OTHOCTH ra3a, eClM MOJIEKYJIA 32 BpeMs | ¢ HCIIBLITHIBAET CTONKHOBEHUI pu Temmneparype T = 40°C.

10. OHpeZ[eJ'II/ITL BO CKOJIBKO pa3 OTJINYAatOTCA KOI-)(I)(i)I/IL[I/IGHTLI HHHaMH‘IGCKOﬁ BA3KOCTU aproHa M rejivs, €Cjiv o0a rasa
HaXOUTCA IPU OAWMHAKOBBIX TEMIICPATYPEC U JABJICHHUH. adJ(l)eKTI/IBHBIe JAUAMCETPBI MOJICKYJI 9THX I'd30B U3BCCTHBI.

11. Yrnekucnsiit ta3 CO> 1 a30T N, HaXOJATCSA B OAMHAKOBBIX YCIOBHsAX. OnpenenuTsh oTHOIIEHHE KO3 UIIMEHTOB
muddysun, KodIPPUIMEHTOB IUHAMHYECKOM BA3KOCTH U KOI(P(QHUUUEHTOB TEIUIONPOBOAHOCTH, CUHTas
3¢ eKTUBHBIC AUAMETPbI MOJIEKYJI OIMHAKOBBIMH.

Tema 9. OcHoBbI 2j1eKTpOcTATHKH OCHOBBI TeopuM 1m0Jisi. IIpOBOIHUKYN M THIJIEKTPUKH B
3J1eKTPOCTATHYECKOM I10J1e

IIpaktueckoe 3ansatue Ne 19, 20. 3akon Kyinona. /[BwkeHue u paBHoBecue 3apsinoB. Pacuer
HanpsbKeHHOCTH nosied. Pacuer sHepruu u pabotsl. PacueT norennmana uist pacmpeneneHuii 3apsiioB.
Pacuer »1eKTpPOEMKOCTH KOHAEHCATOPOB pa3nuuHOi (opMbl M OaTapeil KOHIEHCATOPOB, SHEPTrUU
3apsKEHHBIX MPOBOJHUKOB M KOHJEHCATOPOB

KoHTponbHbIi Bonpoc

1. OmpenenuTh CHITy B3aUMOJEHCTBUS JBYX TOUEUHBIX 3apsiioB PaBHBIX 3 mMkKi1 u 6 mxKn, OTCTOSIUX ApYr OT ApyTra
Ha paccTosiHue 3 cu B KepocuHe. JIndnekTpudeckasi IPOHUIIAEMOCTh KEPOCHHA: & = 2

2. JlBe OeckOHEYHbIE MapalleIbHbIE TIIACTHHBI PABHOMEPHO 3apSKEHBI ¢ OBEPXHOCTHOM INIOTHOCTEIO 07 = 20 nKu/m’

u 0,= — 40 nKy/m’. OnpenenuTs cuily B3aMMOJEHCTBHS MEXIY IUIACTHHAMH, NPUXOIANIYIOCS Ha IUIOmans S,
pasnyio 0,5 v’

3. Toukwmii crepkeHb IUHONH [ = 8 cm HeceT paBHOMEPHO pacmpeneneHHbIN 3apsa Q = 0,1 wmkKr. Onpenenutsb
MOTEHIINAJ ¢ IEKTPHYECKOTO IMOJI B TOUKE, JISKAIICH Ha OCH CTEPXKHS HA PAcCTOSHUM a = 15 cm oT Onrpkaiiiero
€ro KOHIIa

4. ]la 0MHAKOBBIX MaJIEHbKMX MIAPUKA TOJBENIEHb HA HEBECOMBIX HMTAX JUTMHOM [ = 12 cm Kax/aas B OJHOM TOUKe.
Korna nM coobmmmmm oanHakoBsie 3apsinsl O = 4 uKn, mapuku pasonnucs Ha yrou o = 20°. HaiiTu cuity HaTsDKeHHS
KQXI0M HUTH, €CIIM MEX/y ITapuKaMH HaXOAUTCsI HEeKOTopas cpeaa € = 7,8




5. 3apsa; PaBHOMEPHO DACHPEIENEH IO OECKOHEYHOM IUIOCKOCTU C IIOBEPXHOCTHOM ILIOTHOCTBIO o = 10 uKn/a’.

Ornpenenuts pa3HOCTh MOTEHIUAIOB U IBYX TOYEK IMOJSI, OfHA U3 KOTOPBIX HAXOAWTCS HAa IUIOCKOCTH, a Jpyras
yJaJieHa OT Hee Ha paccrosiHue » = 10 cm

. Ha paccrossauu »; = 4 cm oT GECKOHEUHO NJIMHHOW 3apsHKEHHONW HUTH HAXOMWUTCS TOUSHHBIN 3apsg g = 0,66 nKi.

ITox meficTBUEM TOJIS 3aps/ MPUOIMIKAETCS K HUTH IO PACCTOSIHUS 72> = 2 ¢M; TIPH 3TOM coBepIaercs pabora 4 =5
MK/[orc. HaliTu TuHENHYI0 IJIOTHOCTH 3apsija T Ha HUTH

. HpOCTpaHCTBO MCXKIAY IUJIaCTUHAMHM IIJIOCKOT'O KOHJCHCATOpa 3aIlOoJIHEHO AJHUIJICKTPHUKOM. Paccrosnue MEXIY

miactTuHaMu d = 2 mm. Ha mutacTuHbl KOHAGHCATOpa MojaHa pa3HocTh nmoteHmanoB U; = 0,6 kB. Ecnu, oTkIt0unB
WCTOYHUK HANpSOKEHHs, BBIHYTh JHUAJIEKTPUK M3 KOHJEHCATOpa, pa3HOCTh TOTEHIMAJIOB Ha IJIACTHHAX
KoH/eHcaTopa Bo3pactaeT n0o U, = 1,8 xB. HaiiTu mOBEpXHOCTHYIO IUIOTHOCTH CBS3aHHBIX 3apsSAoB o Ha
JIUDJICKTPUKE U AMDICKTPHUECKYIO BOCTIPHUMYHMBOCTD ¥ AMDJIEKTPHKA

Tema 10. ITocToOAHHBII YJIEKTPUYECKHI TOK. JJIEKTPHYECKHH TOK B Pa3JIMYHBIX CpeJax
[IpakTrueckoe 3ansitie Ne 21, 22. PacueTsl conpoTuBieHus], 6aTapeit CONPOTUBICHU, TOKOB U

HaNpsHKEHUH B OJJHOPOAHBIX HensX. PacueTsl paboThl, MOIIHOCTH M TEIUIOBOTO JecTBUS TOKa. PacueT
HEOJHOPO/JHBIX YYacTKOB IeMH. PacdeTsl TOKOB, HampspKeHWH, pabOThI, MOIIHOCTH ¥ TEIUIOBOTO
JeHcTBUS B 3aMKHYTBIX WLEMsX, K.IIJ. 3aMKHYTOM nemnu. Pacuer pas3BerBieHHbIX nenel. [IpaBuia
Kupxroda

KoHuTponsHsIil Bonpoc

CKOJIBKO 3JIGKTPOHOB TMPOXOAUT 3a | ¢ 4epe3 ceueHHWe MpOBOAHUKA auameTpoM 0,5 mm METHOTO MPOBOJHUKA
JurHOM 20 M ITpU HANPSKEHUH Ha ero KoHnax 12 B? YaensHoe conporusnenne meau: p = 1,7-10% Om-u.

D/1C 6arapen 10 B. [Ipu cuie Toka 0,4 A. KI1]] 6arapeu pasen 0,8. OnpenenuTh e¢ BHYTPEHHEE COMPOTHBIICHHE

Cura TOKa B IIENH U3MEHSETCSA CO BPEMEHEM MO 3aKoHY [=5¢”"". Oupenenuts KOIMYECTBO TEIUIOTHI, KOTOPOE
BBLIEJIUTCA B IPOBOIHUKE COMPOTUBIeHNEM R = 8 Oum 3a BpeMs, B Te4eHHE KOTOPOro TOK YMEHBIIUTCSA B € pa3

. I[BC rpynribl M3 TPEX MNOCICAOBATCIBHO COCAUHCHHBLIX 3JIEMCHTOB COCAMHCHBI MapaUICIbHO. QHC Kaxaoro

anemenTa ¢ = 1,2 B, BHyTpenHee compotusinenue » = 0,2 Om. IlomedenHas OaTtapes 3aMKHyTa Ha BHELIHEE
conpotusienue R = 1,5 Ou. Haittu cuiy Toka / BO BHEIIHEH LIenU

[Tpu nonkirOueHUH pe3ucTopa K Oarapee ralbBaHUYECKHX DJIEMEHTOB CHJIA TOKA B IIETIU paBHa [, = 2 A, HanpspkeHHe
Ha pesucrope U; = 3 B, MOIIHOCTh TOKa BO BHemiHed uenu P;= 6 Bm. Ilpu noaxiodeHnn K 3Toil ke Oarapee

. -
JPYroro pe3sucTopa cUja TOKa B LIEMH CTana paBHOW [, = 4 A, nanpsxenue — {/,, MOIHOCTL Toka — P> = 0 Bm.
Onpenenute DJIC u BHyTpeHHEe CONPOTUBIIEHNE OaTapen

ITo npoBoaHuKy conmpoTuBieHHeM R = 3 Om TeueT paBHOMEPHO OT HyJIs Bo3pacTarouuii Tok. Ilpu sTom 3a Bpems 7
= 8 ¢ B npoBoaHuke Beiaenserca 200 o Tenna. OnpeaenauTs 3apsil g, IPOLIeIIHN 0 IPOBOAHUKY

B mexe ycTaHOBIEHO ceMb MOTOPOB, BKJIIOUEHHBIX MapajuIeNbHO B ceTh ¢ HampspkeHueM 120 B. Kaxkasri morop
motpebisier MomHOCTh 1,2 xkBm. Ompenmenuthb: 1) TOK, MOTpeOISIEMBId KakKObIM MOTOPOM; 2) TOK B CETH;
3) HanpsbKeHHe Ha 3aKMMaXx JMHaMO-MalllMHbBI, KOTOPBIE OTCTOAT OT Liexa Ha paccrosiHuu 125 m. [IpoBoxa mMenHbie
ceuennem 25 - 10° a’. OnpeienuTh NOTEPIO MONHOCTH B TIPOBOJAX

[Ipu moTy4eHun aTIOMHUHUS 3JIEKTPOIN30M pacTBopa A/,0s B pacIuIaBICHHOM KPHOJIHUTE MPOXOANT TOK B 1 x4 mpu
pasHocTH moTeHnuaoB 8 B. 3a xakoe Bpems Beigenutcs 500 xe amromuuusa? Kakas snextpudeckas SHEPrHs IpU
9TOM OYJIeT 3aTpadycHa?

BHyTpeHHEe CONMPOTHBIEHHE 3THUX 3JIEMEHTOB COOTBETCTBEHHO paBHBI | um 2 Om. Uemy paBHO BHeEIIHEE
COTNIPOTHUBIJIEHHE R, ecnu TOK [;, Tekyuuii uepes &; paBeH 14? Haiitu cuny Toka [, ugymero depes ;. Haiitu cury
ToKa [z, UAYIIEro yepe3 conporusieHue R. OnpeaenuTs MOIIHOCTb TOKA, BBIACISIEMYIO KaXKABIM JJIEMEHTOM LIETIH.
Onpenenuts KIIJ[ kaxxgoro snementa

Tema 11. MarnuTHoOe moJie 1 ero cBoiicrea. MarHuTHoe moJie B BemecTse
[Ipaktuyeckoe 3anste Ne 23, 24. PacyeTsl MarHMTHBIX TOJEH TOKOB Pa3NUYHON (OPMBEI.

HpI/IMeHCHI/Ie TCOPCMbI BI/Io—CaBapa—ﬂannaca 1 3aKOHA IOJIHOTO TOKa. Pacuer ABUKCHUSA 3apsA10B B
MarHUTHOM I10Jie. PaBHOBeCHE U JBHXCHHC TOKOB B MarHUTHOM II0JIC

KonTtpomsHbIii Bonpoc

1.

OmnpenenuTs HHAYKONUIO MArHUTHOTO II0JIS, CO3/1aBAEMOT0 OTPE3KOM IIPSIMOTO NPOBOJA, B TOUKE, PABHOYNAICHHON OT




KOHIIOB OTpe3Ka M Haxosmuecs Ha paccTosHuu a = 20 cm ot ero cepenussl. Cuna Toka B nmposoze / = 30 4, nniuHa
eroL=10cm

2. DJEeKTPOH ABIKETCS B MATHUTHOM 1ionie ¢ mHAyKnued B = 10 T mo BUHTOBOW JHHAM paguycoM R = 1 cu 1 marom
h =6 cm. C xako#t ckop )/ 'bIO U IO KaKMM YL K HAlPaBICHUIO CHIOBBIX JIUHUN 3JICKTPOH BJIETENI B MArHUTHOE
none? 1 2

(@) . )

3. Tposoauuk nmes* (poplvg./beCKOHeleo TTHAOTO\ ATHHADA ¢ BHYTPEHHHM paanycoM R; = 7,5 cm u BHeITHHM R, = 10
em. Texymmii "1 poBcq 1ky oM, 1noit [ =1 B M, 'PHO pacmpeneneH mo cedeHuro. OnpenenuTs NHAYKIIIO
MarHUTHOTO IIOJI Ha PpacCTOSHUH 7 = 12,5 cM OT Gun (IPOBOJIHUKA

4. Ha pucyHke u3006paskeHO CeUeHHE IBYX MPSAMONMHEHHBIX GECKOHEUHO JUTMHHBIX MPOBOJHUKOB C TOKOM B IIOCKOCTH
yeprexa. Paccrosnue 4B mexnay mnpoBogHukamu paBHo 10 cm, I; = 20 A, I, = 30 A. Haiitu Hanps»KeHHOCTb
MAarHuTHOT'O TOJIs, BRI3BAHHOTO ToKamMu I; u I, B Toukax M;, M> u M;. Pacctossuue M;A =2 cm, AM> =4 cm, BM; =3
cM

Tema 12. SIBjieHue 3JIeKTPOMATHUTHOM HWHAYKIIUA
[Ipaktuueckoe 3ansitue Ne 25, 26. Pacuer MarHuTHOro MOTOKA M AJIEKTPOMATrHUTHON WHIYKIUHUH.
Pacyet MHIYKTUBHOCTH IPOBOJHUKOB, IPOLIECCOB CAMOMHIYKIIMU ¥ SHEPTUH MAarHUTHOTO MOJIS

KouTponsHblil Bonpoc

1. Karymxka umeer 10000 ButkoB mwiomansio 100 cw’, Bpamaercs ¢ 4actotoit 3600 06/mun B MAarHMTHOM IIOJIE
HaNpsDKEHHOCTBIO 4,1 A/u. Och BpallleHUs JIKUT B TNIOCKOCTH PaMKH M IIEPHESHAUKYISIPHA CHIOBBIM JIMHHSAM MOJIS.
Onpenenuth MakcuManbHyio 3J1C HHAYKIIMY B paMKe

2. TIpoBosouHbll BUTOK paguycoM 7 = 4 cu, uMeromuil conpotupienve R =0,01 Om, HaxoaaTcss B OJHOPOAHOM
MarHuTHOM moJie ¢ uHayknuen B = 0,04 7x. ITnockocTs paMku cocTaBisieT yroix o = 30° ¢ THHUSIMA WHAYKIUAU TOJIS.
Kakoe KoJar4ecTBO 3ACKTpUUecTBO () MPOTEUET 110 BUTKY, €CIM MArHUTHOE TOJIC McUe3aeT?

3. OOMOTKa COJIEHOHMIA COCTOUT W3 N BHTKOB MEIHOM MPOBOJIOKH, TIOTEPEYHOE ceueHne kotopoi S = 1 ma’. Jlnnna
comeHouna [ = 25 cm; ero comporuBinerne R = 0,2 Om. Haiitu wHAyKTHBHOCTH L coneHOMpma. YaernbHOE
conpotupjienne Meau: p = 1,7:-10®* Omu-m

Tema 13. Cucrema ypaBHennii MakcBessia. JJeKTPOMArHUTHbIE KOJIeOaAHUSI M BOJIHbBI
ITpaxtrueckoe 3ansaTue Ne 27. Pacuer kosiebaTenbHOro KoHTypa. @opmyna TomcoHa

KonTtpomsHbIil Bonpoc

1. W3 cuctemsl ypaBHeHHH MakcBesula HOIY4YUTh YPaBHEHHUS HEPEPHIBHOCTH TOKOB M 3aKOH COXpaHEHHUS 3apsaa

2. Jloxa3aTb, 4TO CyMMa TOKOB NPOBOAMMOCTH M TOKa CMEILEHUS, CLEIUICHHBIX C KOHTYPOM, JE€HCTBUTENIBHO
HENpEephIBHA U, CIIEA0BATENBHO, MTOJIHBIA TOK, CLEIUICHHBIN C JF0OBIM KOHTYPOM, HE 3aBHUCUT OT BHIOOPA OBEPXHOCTH,
HAaTSHYTOH Ha 3TOT KOHTYP

3. KonebatenbHbI KOHTYP COCTOHT M3 KOHIEHCcaTopa eMKOCThio C = 888 n® M KaTyIIKN ¢ HHAYKTUBHOCTHIO L = 2 Ml H.
Ha xakyro JUIMHY BOJIHBI A HACTPOCH KOHTYp?

4. Karymka ¢ MHAYKTUBHOCTBIO L = 30 mxIH MpUCOEMHEHA K IIIOCKOMY KOHIEHCATOPY C IIOMa ko miactud S = 0,01
M’ u paccrosaueM Mexny Humu d = 0,1 mm. HaliTn IMBIEKTPHUECKYIO TPOHMIEAEMOCTh & CPEMIbI, 3AMOJHSIOMEN
MPOCTPAHCTBO MEXAY IIACTHHAMH, €CJIM KOHTYpP HACTPOEH Ha JUIMHY BOJIHBI A = 750 .

5. KoneGarenbHBII KOHTYpP COCTOUT M3 KOHJIEHCaTopa eMKOCcThio C =405 #®, KaTymKH ¢ HHIYKTUBHOCTBIO L = 10 Ml H
u conpoTtuBiaeHust R = 2 Om. Bo ckonbKO pa3 yMEHBIINTCS Pa3HOCTH MOTEHIIMAJIOB HA OOKJIaJKaxX KOHIEHcATopa 3a
OJIMH IIEpHOJ1 KOJIeOaHui

6. KonebaresbHBIII KOHTYp COCTOMT M3 KOHIeHcaTopa eMKocThio C = 0,2 Mx® W KaTyIIKH ¢ MHAYKTHBHOCTBIO L = 5,07
mI . Ilpn xakoM JorapudMUIECKOM AEKpeMEHTe 3aTyXaHUs /N pa3HOCTh IIOTEHIHANIOB Ha 00KJIaJKkax KOHAEHcAaTopa
3a Bpems ¢ = 1 mc ymeHpmmtes B TpH pa3a? KakoBo mpu 3ToM conpoTtuBieHue R KoHTypa?

7. KonebaTebHbIi KOHTYD COCTOMT M3 KOHJEHCATOpa €MKOCThI0 22,2 n® W KaTylIK¥, HAMOTAHHOM W3 MeIHOi
poBoJioku guameTpom 0,5 mm. JInuna katymku 20 cv. Haiity 1oOpOTHOCTh K0I1€0aTeIbHOI0 KOHTYPa

8. KonebarenbHblii KOHTYp COCTOUT U3 KOHAEHCAaTOpa eMKocThIo C =405 #®, KaTylIKy ¢ UHAYKTUBHOCTBIO L = 10 Ml
u conpotuBieHus R = 2 Om. Bo CKOJIBKO pa3 YMEHBIIHUTCS Pa3HOCTh MOTEHIIMATIOB Ha OOKJIaiKaX KOHIEHcaTopa 3a
OJIMH MEPHOJI KOJIeOaHuii?

9. VpaBHeHHME W3MEHEHHs CO BPEMEHEM TOoKa B KonebarensHoM KoHType wnmeer Bun [/ =0,02sin40077
WnnyktnBHOCTS KOHTYpa L =17H. Halitu mepmon 7T wxonebaumii, emxocts C KOHTypa, MakCHUMaJbHyIO W,
MarHUTHOTO T10JIsl M MAKCUMAIILHYIO SHEPTHIO W, BICKTPUIECKOTO TIOJIs




Tema 14. IlepeMeHHBbIH TOK

IIpakTyeckoe 3ansaTue Ne 28. Pacuernl neneii nepeMeHHOro Toka. Pe3oHanc Hanps:KeHuii.

Pe3onanc TOKOB. MOIIHOCTH, BhIJIE/IsieMast B IleNH NepeMeHHoro Toka. Tpancdhopmartop

KonTponsHsliil Bonpoc

a)

L C

B KosieOaTeNnbHBI  KOHTYpP BKJIOYEH II0CIIEI0BATEIbHO
ucrounuk nepeMeHHOH DJIC & = £,,C080f THE &mw =197 B, w=410°c’, C=0,2 ux®D, R;=R,=100 Om,
L;=L,=L=0,1 I'n. HailTu: MakcuManbHBI 3aps], KOTOPBIA MPOXOIUT uepe3 KOHAEHCATOP ¢u, aMILUIUTYIHOE
3HAUEHHE CHJIBI TOKa B KOHTYpPE I,, HaualbHyl0 (a3y HalpsDKEHHs B KOHTYpE ¥, CABUT (a3 MEXIy TOKOM M
HaMpsKCHUEM B KOHTYPE ¢.

b) Ilenb 3 1[OCJICAOBATCIBHO COCAMHCHHBIX KOHJACHCATOpa C€MKOCTU C, COITPOTUBJICHUSA R nun KaTymku ¢

WHAYKTUBHOCTBIO L nojakmrodeHa K TCHECPATOPY CUHYCOUJAJIbHOTO HANPSKECHUA, 4aCTOTa KOTOPOro MCHACTCA NIpPpU
MOCTOSIHHOM AMILIMTYIC. Haiitu 4acToTy, Ipu KOTOpOﬁ AMIUINTYJa HAIMIPSKCHUS Ha KaTYIIKE MaKCHMaJibHa

©)

ITepBuuHas 0OMOTKA MOHMKAIOLIETO TpaHchopmaropa ¢ kKodhduimeHToM Tpancdopmanuu A =& BKIIOYEHA B
ceth ¢ Hanpspkernem [/, =22078 . ConporuBiieHne BTOPHIHOM OOMOTKH 1+ =2(21r , TOK BO BTOPHYIHOM OGMOTKE

tpanchopmaropa [ =3.A4. Onpenenurs manpsokenne {, Ha 3axuMax BTOpHYHOW 0OMOTKH. [loTepsmu B
MIEPBUYHON 0OMOTKE IpeHedpeyb

d)

IlepBuunas 06MOTKA CUIOBOTO TpaHc(opMmaropa s MUTaHWs Hakana paguonpuemuuka umeer £, —12000
BUTKOB M BKJIIOUEHa B 1enb ¢ Hanpsokernnem {/; =120/5 | Kakoe KOIMYECTBO BUTKOB 71> T0JDKHA HMETH BTOPHYHAS

o0MoTKa, ecnu ee conpotusienne » =0,500 , a nanpsokenne nakana /', —=3.55 npu cune toka [ —1.47?

B nenb nepemMenHoro Toka HanpsbkenueM 220 B v yactotoit 50 'l BKIIIOUEHBI MOCIEA0BATENBHO eMKOCTb 35,4 MK D,
aktuBHOE conpotuBieHre 100 O u nHIYKTUBHOCTHIO 0,7 /1. HaliT MOITHOCTB, MOTPEOIIEMYI0 KOHTYPOM

Hepa3BerBieHHas 1enb MNEPEMEHHOTO TOKA COJACPXHUT KATYIIKy C aKTHBHBIM CONMpOTHUBIeHHEM R, = 3 Om u
WHAYKTHBHBIM X, = 12 Om, aktuBHOE conmpotusieane R = 5 Om, KOHACHCATOP C EMKOCTHBIM COIIPOTHBIICHHEM X, =
6 Om. K nenm mnpuinoxeno Hampspkenue U = 100 B (mefictByltomnee 3HaueHue). Ompemenutsb: 1) momHoe
COIPOTUBIICHHE UenH; 2) TOK; 3) KOIPPHUIMEHT MOIMHOCTH; 4) aKTUBHYIO, PEAKTUBHYIO U TOJIHYIO MOIIHOCTH;
5) HanpsHKEHUE Ha KKIOM COMPOTUBIICHHH.
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Tema 15. OnTuka. OCHOBHBIC 3aKOHBI F€OMETPUYECKOH ONTUKHU. DPoTOMeTpHSs

[Ipaktuueckoe 3anarue Ne 29. Ilpemomienue cBeta Ha rpanule paszaena cpen. [lomHoe
BHYTpEeHHee oTpaxkeHue. [locTpoeHHe M300pakeHWil B JIMH3aX M 3epKajax, pacdeT XapaKTepPUCTUK

HN300paKCHHH

KonTtponsHbIif Borpoc

BriBecTr popMyITy TOHKOH JTMH3BI

2. Ha cTexysiHHYI0 TPU3MY ¢ TIperoMIsTionM yritoM 6 = 50° magaer mox yriiom a; = 30° myd cBera. OnpenenuTs yroi
OTKJIOHEHUsI 0 JTyda PU3MOM, €CJIN MTOKA3aTellb MPEJIOMIICHNUS /# CTEKNIa paBeH 1,56

3. IlpoxekTop ONMKHETO0 OCBEIICHMsS JaeT My4YOK CBETa B BUJE YCEUEHHOIO KOHYcCa ¢ YIJioM pactBopa 260 = 40°.
CseroBoil nmotok @ mpoxektopa paBeH 80 xawm. Jlomyckas, 4TO CBETOBOI MOTOK paclpe]elieH BHYTPU KOHyca
PaBHOMEPHO, ONPENENIUTh CHITY cBeTa / MPOXKEKTOpa

4. JlroMUHECHIEHTHAS NMIMHAPUYCCKAs aMia auameTpoM d = 2,5 cm u ayuHou [ = 40 cm co3aer Ha PacCTOSHUM 7 =

5 M B HaIpaBICHUH, EPICHANKYISIPHOM OCH JIAMITBI, OCBEIIEHHOCTE E, = 2 k. [IpuHnMas namiry 3a KOCHHYCHBIH
M3ITydaTeNb, ONPENAeNnTh; 1) city cBeta / B JAHHOM HampaBleHHH; 2) sIpKOCThb L, 3) cBeTUMOCTh M JIaMIThl




Tema 16. BostnoBasi onTuka

[TpakTuueckoe 3ansaTue Ne 30. Pacuersl nBysnydeBoi naTepdepenimu Pacuer nudpakinoHHBIX
KapTHH Ha KPYTJBIX dKpaHaX METoJ0M 30H DpeHens, npu AUQpaKkiIud Ha MIeTd U Tu(paKImOHHON
pemnretke. Pacyer moysspu3alimoHHbIX SBJICHUH, 3aK0H Majroca

KonTtponsHslii Bonpoc

1. Ha TOJNCTYIO CTEKNISHHYIO IJIACTHUHKY, NMOKPHITYIO OYeHb TOHKOW IUIEHKOM, ¢ IokasaTeleM mpenomiaeHus n; = 1,4,
MajlaeT HOPMAJIbHO MapaIedbHBIA My40K MOHOXpoMaTuuyeckoro cmera (A = 0,6 wmxm). OTpaKeHHBIH CBET
MaKCHUMaJIbHO Ocy1a0iieH BeieacTrue uarepdheperin. OnpenenuTs TONMIMAY d INICHKH

2. Ha crexiissHHBIN KJIMH HOPMAaJbHO K €ro rpaHH MaJaeT MOHOXPOMATHYECKUH CBET C JUIMHOW BOJHBI A = 0,6 mxu. B
BO3HHUKIIEH TIPH 3TOM HWHTEpPEPEeHIMOHHON KapTWHE Ha OTpe3ke mnmHOM [ = | cm Habmomaercs 10 momoc.
OnpenenuTh NPETOMIBTFOIIAKA yToJI 6 KITHHA

3. Ha nuadparmy ¢ KpyribIM OTBEPCTHEM PaJHycoM 7 = | MM MagaeT HOPMANbHO MapajllesbHbIH Iy40K CBETa JJIMHOM
BoutHBL A = 0,05 mxm. Ha myTH sydel, mpomeammx 4epe3 0TBepCTHE, IOMEIIAoT KpaH. Onpenenuts MakCUMaIbHOe
paccTosiHue b, OT LEHTpa OTBEPCTHS O JKpaHa, MPH KOTOPOM B LIEHTPE AU(PAKIMOHHON KapTUHBI elie OyneT
HAOJII0JATHCSI TEMHOE MSATHO

4. Ha mens mmpusoit ¢ = 0,1 mm HOPMAIILHO NAJaeT MApaAUICIbHbBIN Ty4OK CBETA OT MOHOXPOMATHYECKOTO HCTOYHUKA
(A =0,6 mrm). Onpenenuth MHUPHHY [ IEHTPATBHOTO MaKCHMyMma B JU(PPAKIHMOHHONH KapTHHE, MPOCHUPYEMOH C
MTOMOIIBIO JIMH3BI, HAXOIAIICHCS HEMOCPEACTBEHHO 3a MICTbIO, HA SKPaH, OTCTOSINUI OT JIMH3BI HA PACcCTOSHUU
L=1wm

5. Ha nupakiuMOHHYIO PENIETKY HOPMAILHO K €€ TIOBEPXHOCTH NajaeT NapajlleibHbIH MyYOoK CBETA C JJIMHON BOJIHBI A
= 0,5 mxm. IlomenienHas BONM3M PEIISTKHM JIMH3a NpPOEHUpYeT MU(PPAKIMOHHYIO KAapTUHY Ha IUIOCKHH BKpaH,
yIaJeHHBIA OT JMMH3BI Ha L =1 m. PaccrosiHue / mMexay AByMs MakCHMyMaMH WHTEHCHUBHOCTH IIEPBOTO TMOPSJIKa,
HaOmonaeMbIMH Ha dKpane, paBHo 20,2 cu. Onpenenuts: 1) moctosHHy0 d Au(pakIUOHHOW PEelIeTKH; 2) YUCIO 7
mTpuxoB Ha 1 cm; 3) 4MCII0 MAKCHMYMOB, KOTOPOE IIPU 3TOM JiaeT AU(paKIMOHHAs peleTka; 4) MaKCUMaIbHBIN Yol
(max OTKIIOHEHHSI JTyUei, COOTBETCTBYIOIIMX IOCISTHEMY AU(DPAKIHOHHOMY MAaKCUMYMY

6. Tly4ok eCTeCTBEHHOTO CBeTa MajJaeT Ha IMONMPOBAHHYIO MOBEPXHOCTh CTEKJISAHHOM IMIACTHHBI, TOTPY/KEHHOH B
KUJIKOCTh. OTpaXXCHHBIH OT IUIACTHHBI IIyYOK CBETa COCTaBISeT yroya ¢ = 97° ¢ magarommmM mydkoM. OmpeneauThb
noKa3aTelb MPEJIOMICHUS 1 XKUIKOCTH, €CIIH OTPA’KCHHBIH CBET NMOJIHOCTHIO MOISPU30BaH

7. Jla nukoins (nonspusaropa) N; 1 N> pacriofoxkeHbl Tak, 4TO yIrojl @ MEXJLy UX IUIOCKOCTSMHM MPOIMYCKaHus paBeH 60°.
Onpenenutsb: 1) BO CKOJNBKO pa3 YMEHBIINTCS MHTEHCHBHOCTh CBETA ITPU MPOXOKAECHUU Yepe3 OJUH HUKOIb (N)); 2)
BO CKOJIBKO Pa3 YMEHBIINTCS MHTCHCHBHOCTb CBETa IPU IPOXOXKAEHHU depe3 oba Hukous? Ilpu mpoxoxaeHuu
KaQXJI0TO U3 HUKOJIEH MMOTEepH Ha OTPaKEHHUE U IOTJIONICHUE CBETA COCTABISIOT 5%

8. TIy4ok 4acTHYHO-MOIAPH30BAHHOTO CBETA PACCMATPUBACTCS Uepe3 HUKONb. IIepBOHAYATEHO HUKONb YCTAHOBICH TaK,
9TO €ro IUIOCKOCTh MPOIYCKaHWS NapairiebHa IUIOCKOCTH KOJICOaHWH IMHEWHO-TIOJSIPU30BAHHOTO CBeTa. llpu
MTOBOPOTE HUKOJISA Ha YToJl ¢ = 60° MHTEHCHUBHOCTB MPOIYCKAeMOT0 UM CBETa YMCHBIIIIACH B k = 2 pa3a. OnpenenuTh

otHomenue /,.//, WHTEHCHBHOCTEH €CTECTBEHHOTO H JHHEHHO-MONSIPH30BAHHOIO CBETA, COCTABISIOIIMX JAHHKIA

‘IaCTI/I‘IHO—HOHﬂpI/ISOBaHHHﬁ CBCT, d TAKXKC CTCIICHD MOJIApU3aALUA P ITy4JKa CBCTa

9. HcToYHHK MOHOXPOMATHYECKOTO CBETa C JUTMHON BOJHBI A9 = 600 My IBHXKETCS 1O HANPABJICHUIO K HAOJIIONATEIIO CO
ckopoctblo V' = 0,1 ¢ (¢ — cKOpOCTb PacIpOCTPAHEHHsI AJIEKTPOMArHUTHBIX BOJIH). ONpeAenuTh JUIMHY BOJIHBI A
W3JTYYSHHUs, KOTOPYIO 3apETUCTPUPYET CIIEKTPAJIbHBII puOop Habro1aTens

Tema 17. DneMeHTHI KBAaHTOBOM M aToMHON Gu3uku. KopnyckyassipHO-BOJHOBOM Ayaiu3M.
DJieMeHThI (U3NKN KOHTAKTHBIX SIBJICHUI

[Ipaktnueckoe 3anatre Ne 31. 3akoHBI TEMJIOBOrO H3Iy4deHUs. PacdeT CBOWCTB KBaHTOB
(poronoB). DorodrpdexT, TOpPMO3HOE peHTreHoBckoe wuznyueHue u dpdexr Kommrona.
Bomopononono0HbIi aToM

KoHnTponsnslil Bonpoc

1. HccnenoBanue criekTpa n3imydeHns: CONHIA MOKA3bIBACT, YTO MAKCUMYM CIEKTPATBHON IIIOTHOCTH YHEPreTHIECKOMH
CBETHIMOCTH COOTBeTCTBYyeT mmuHe BONMHBI A =500 wy. Ilpuammas ConHme 3a YepHOE Telo, ONpeneNuTh. 1)
sHepreTudecKyio cBetuMoctb R ConHia; 2) motok sHepruu ®., m3nmyyaemsiii ConHieM; 3) Maccy 2JI€KTpOMAarHUTHBIX
BOJIH (Bcex JUIHH), n3imydaeMbix CosHuem 3a | ¢

2. JlnuHa BOJHBI A, HA KOTOPYIO MPUXOJUTCS MAKCUMYM DHEPTUH B CIIEKTPE M3ITydSHHs YepHOTro Tena, paBHa 0,58 mxm.
OnpenenuTh MaKCUMAIbHYIO CHCKTPAIBHYIO IUIOTHOCTh JSHEPIETHYCCKON CBETUMOCTH (7,7)max, PACCUMTAHHYIO HA
HMHTEpBa JJIUH BOJH AA = 1 #m, BOJU3H A,

3. OmpenenuTs MaKCUMAIBHYIO CKOPOCTE Vimax (POTORTIEKTPOHOB, BEIPEIBAEMBIX C TIOBEPXHOCTH cepedpa:
1) ynpTpaduoneTOBRIM H3TyYeHHEM C JUIMHOW BOMHBI A; = 0,155 mrm;
2) y-M3IIy9eHHUEM C JIJIMHOW BOJHBI 4> = 2,47 nm

4. Omnpenenuth KpacHyI TpaHUIY Ag hoTtoaddekra st 1e3usi, €Clu MpU OOJYYCHUH €T0 MOBEPXHOCTH (DHOJICTOBBHIM
CBETOM JITMHOM BOJIHBI A = 400 M MaKCUMAIIbHASL CKOPOCTh Vinax POTORIIEKTpOHOB paBHa 0,65 Mw/c




[Ty4oKk MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJHBI A = 663 mM MajgaeT HOPMAIBHO Ha 3ePKalbHYIO IUIOCKYIO
moBepxHOCTh [ToTok sneprun @. = 0,6 Bm. Onpenenuts cuiry F OaBieHUs, UCIBITHIBAEMYIO 3TOH MOBEPXHOCTHIO, a
TaKke 9rcyio N GOTOHOB, MAJAOIINX HA Hee 3a Bpemsi £ = 5 ¢

[MapamnensHblil TMy4oK cBera IMHOW BOJHBI A = 500 wu TamgaeT HOPMaJbHO Ha 3aYCpHEHHYIO IOBEPXHOCTH,
npousBons masieHue p = 10 mxlla. Onpenenutb: 1) KOHIEHTpauuio # (OTOHOB B ITydKe, 2) YHCIO #; (OTOHOB,
MaJAI0IMX Ha IOBEPXHOCTH MIomaanio 1 4° 3a Bpems 1 ¢

B pesynberate 3¢ dexra Komnrona GpoToH mpu coymapeHun ¢ 3IEKTPOHOM ObLT paccessH Ha yrou 6 = 90°. Dueprus &’
paccessHHOTO (hoToHA paBHA 0,4 M>B. OnpenenuTs SHEPTUIO & POTOHA IO PACCESTHH

®oton ¢ sHeprueir ¢ = 0,75 M>B paccesuicst Ha cBOOOTHOM 3IeKTpoHE mmox yriiom 6 = 60°. IlpuHmMas, drto
KWHETUYEeCKast SHEPTHs M UMITYJIbC 3JICKTPOHA JI0 COyJapeHus ¢ GOTOHOM OBUTH MPEHEOPE)KUMO MaJIbl, OTPEICITHUTS!
1) sHepruio ¢’ paccesiHHOTro (HOTOHA; 2) KHHETHUECKYIO Hepriuro 7 aJIeKTpOHa OTJa4u; 3) HalpaBJIeHHE €ro IBHKCHHUS

Brrancnuth paguyc nepBoit opOUTH aToMa Boopoaa (bopoBckuii paanyc) U CKOPOCTh dJIEKTPOHA Ha 3TOM opOuTe

. OnpenenuTb SHEPTHIO & POTOHA, COOTBETCTBYIOIETO BTOPOi JIMHUM B NepBOi HMH(pakpacHoit cepuu (cepun [lamena)

aToMa BoJaopoaa

11.

Ornpenenuts ATUHY BOJHBI Ak, H QHEPTHIO £k, POTOHA K,-JIMHUN PEHTTEHOBCKOTO CIIEKTPA, N3y4aeMOro BOJIb(ppamMom
ipu 60MOAPAMPOBKE €r0 OBICTPHIMH JICKTPOHAMH

12.

ONeKTPOH, Ha4YaJIbHOW CKOPOCTBIO0 KOTOPOrO MOXKHO IpeHeOpeub, IPOoIIed yCKOPSIOIYI0 Pa3HOCTh HOTeHIuanoB U.
Haiiti nymnay BostHb! e Bpoitnst A st iByx coryyaes: 1) U; =51 B, 2) U, = 510 kB

13.

Hcnonb3yss COOTHOILICHWE HEONPENEeICHHOCTeH SHEPrUd W BPEMEHHM, ONPENENHTh €CTeCTBEHHYIO WHPHHY A4
CHEKTPaJIbHOW JIMHUM HW3JIyYeHUs aToMa IpH Iepexojie ero 3 Bo30YKIEHHOro COCTOsHMS B OocHOBHOe. CpenHee
BpEMS T KU3HH aTOMa B BO30YKICHHOM COCTOSIHMH NPHHATH paBHBIM 107 ¢, a JutMHy BONHBI A H3mydeHns, pasHoi 600
HM

14.

B 0eckoHEYHO TIIyOOKOM OJHOMEPHOM MPSMOYTOJBHOM MOTCHIIMATBHOM SIIUKE MIMPHHOW [ HAXOMWUTCS AJIEKTPOH.
BBMUCIINTE BEPOSITHOCTH TOTO, YTO 3JCKTPOH B BO30YKICHHOM COCTOSHHH (n = 2) OymeT oOHapyXeH B cpemHei
TPETH SIIIUKA

Tema 18. DiiemeHTHI PU3NKH AaTOMHOIO SIAPA
[IpakTnueckoe 3ansarue Ne 32. PacueT sHepruu CBsI3U Ali€p, FHEPTETUUECKOTO BBIXOA SIACPHBIX

peaKIMii, MPOIECCOB SACPHON IHEPTETUKH

KonTtpomsHbIii Bonpoc

1. Bomopox ( 1] H ) oboramen neiirepuem ( TH ). OmnpenenuTb MaccoBble JOIH @; BOJOPOAA U (; AeHTepus, eciu
OTHOCUTEJIbHAsI aTOMHasi Macca M Takoil cMecH oka3anach paBHoH 1,122

2. OmnpesenuTh OTHOMIEHHE CeueHmii 7, /¥, suep BUCMYTa "oy Bi w amomunus ;, Al

3. Snpo menTyHus l;f Np  saxBatuno snektpon uz K-o6omouku atoma (K-3aXBaT) M MCIYCTHJIO -4acTHIly. SIapo
KaKOT0 3JIEMEHTA MOJYIHIIOCh B Pe3yIbTaTe 3TUX MPEBPALICHUH?

4. OnpenenyuTs HAYATHHYIO AKTUBHOCT Ay PAANOAKTHBHOTO MATHHUSI 2 Mg wmaccoit m = 0,2 uke, a Takxe aKTUBHOCTb
A 1o ucreuenun Bpemend ¢ = 1 y. [Ipenmnosnaraercsi, 4To BCE aTOMbI H30TOMA PAJHOAKTHBHBI

5. Tlpu onpenenenuu mepuozna noiypacnana 7, KOPOTKOKHMBYIIETO PaJIMOAKTHBHOTO M30TONA HCTIOIB30BAH CYETUHMK
UMOYJIBCOB. 3a BpeMs Af= 1 mun B Havane HaOmonenus (f=0) Obuto Hacumtano An; =250 UMIYIBCOB, a MO
HCTEYCHHUHU BpeMeHH ¢ = | u 3a Toxe Bpemst — An; = 92 ummynbca. OnpenenuTs MOCTOSHHYIO paJnOaKTHBHOTO pacrana
A u nepuox nonypacnana 7, uzoromna

6. TOdYeUHBIH pPATHOAKTHBHBI HCTOYHHK 5 ('O HAXOMMTCA B IEHTPE CBHHIIOBOrO C(EPHUECKOTO KOHTEiHEpa
TONIIIMHOW CTEHOK X = 1 cu W HapyXHBIM pamuycoM R = 20 cm. OmnpenenuTb MaKCHMAIBHYIO aKTHBHOCTD Ay
HCTOYHMKA, KOTOPBI MOXKHO XpaHUTh B KOHTEHHEpE, €CIIH JIOITyCTHMAs! TFIOTHOCTh TOTOKA Joon Y-(DOTOHOB HA BBIXOJIE
u3 KoHTtelinepa paBHa 8-10° ¢y, TIpHHATE, YTO HpH KaXKIOM aKTe paclaga smpa ;’{;Co HCITyCKaeTcst n = 2 y-
(oTOHa, cpeHsst SHEPTHst KOTOphIX ¢ = 1,25 MboB

7. Onpenenuts yAEIbHYIO S3HEPTHIO CBSI3H A1pa ._f Li

8. Omnpenenuts 3HEPruIo £, KOTOPYIO HYXKHO 3aTPaTUTh IJIsl OTPBIBA HEWTPOHA OT siApa ff Na

9. Haiitn suepruio peakunn | Be+ H— _“ He+7Li , eci u3BeCTHO, 9TO KUHETHUECKHE SHEPruu mpoToHa Ty = 5,45
MbB, sapa renus Twe =4 M>B w 4TO siipo Tenus BbuieTeno noj yrioM 90° Kk HampaBlIEHUIO IBWKEHUS MPOTOHA, a
SIIPO-MUIIEHb :Be — HETIOABUXKHO

10. PannoakTiBHOE SApO MarHus 1_ ; Mg BrGpocuio nMo3uTpon U HelTpuHo. Onpenenuts sHepruo O 31oro -

pacmaja syipa

Kpurepum oueHuBaHust




OneHnBaHUE TEKYIIETO KOHTPOJS 1O CaMOCTOSITEIbHON paboTe Ha MPAaKTUYECKHX 3aHITHSX
OCYIIECTBIIICTCS] 10 HOMHUHAJIBHOW MIKaJle — 3a4TeHO/He 3auTeHo. OOIas OIEHKa KaXKJIO0ro OTBETa
OCYILECTBIISICTCSI B OTHOILIICHUU TIOJTHOTHI OOBSCHEHUSI TEOPUH, METOJIa U CIIOCO0a peleHns 3a1au K
o0IIeMy COJICpIKaHHIO PEIICHHS 3a/1a4 (BBIPAXKACTCS B TIPOIICHTAX ).

3a OTBET CTaBUTCS OILICHKA «3a4TeHO» MpH 001Iei onienke 75%.

KonmdecTBO MOMBITOK U BpeMsi Ha 00BSICHEHUS X0/1a PEIICHUS 3a/1a4 — HEOTPAHUYCHHO.

Kputepun oreHuBaHUS TpU TEKyIIeM KOHTpoJie (CaMOCTOSITENbHOE pelIeHne 3agad |
O0OBSICHCHHE MX PEIICHHMS):

— IPaBWJIBHOCTh PEUICHHUS 33]]a4i Ha OCHOBE (PM3MUECKUX 3aKOHOB U METOJ0B MaTeMaTHUECKOTO
aHam3a;

— 3HAaeT W TOHMMAEeT 3aKOHBl (PM3MKM W YMEET MX HCIOJb30BaTh IPH PEHICHWH 3a1ad |
OOBSICHEHUH HX PEIICHHSI, B TOM YHCIIE CBS3aHHBIX C MPOPECCUOHATBHOMN IEATEILHOCTHIO;

— SI3BIKOBOE O(OPMIICHHE OTBETA.

Tloka3arenu ¥ mKaiga OlleHUBAHUSA
HJKana OLUCHUBAHUS HOKa3aTeJ'II/I

- COJIEp)KaHNE OTBETA B IIEJIOM COOTBETCTBYET PEUICHUIO 3aa4H;

- 00HapYKMBAecT BIAJCHUE TOHATHHHO-TEPMUHOJIOTHYECKAM annapaToM JUCHHIUINHBI,
OTCYTCTBYIOT OIIMOKH B yITOTPEOJICHNN TEPMUHOB;

3aureHo - IEMOHCTPHPYET YMEHHE apryMEHTUPOBAHO U3JIaraTh COOCTBEHHYIO TOUKY 3PEHUS;

- 00BbSICHEHUE PEIICHHS 3a]a4l COIPOBOXKAAETCS aJIeKBaTHBIMU MILTIOCTPAIIMAME (CXeMaMH,
YepTeKaMu ), HEOOXOIMMBIMH ISl pEIIeHHS,;

- paboTa BBITIOJIHEHA aKKypaTHO, 0€3 MOMapoK 1 MCHPaBICHUIH

- €CJIM COJIep’KaHue OTBETA HE COOTBETCTBYET T€ME 3a/1a4d MUJIM COOTBETCTBYET €My B OUEHb
MaJIOH CTEIEHH;

— AOIIYCKacT OIlII/I6KI/I B UCIIOJIb30BaAHUU TCPMHUHOJIOTUH,

— MOSICHEHUE U3JIaracTcsi 0eCopsIIOYHO U HEYBEPEHHO;

— OTCYTCTBYET apryMEHTAIIVS M3JIOKCHHOW TOYKH 3pPEHUS, HET COOCTBCHHOW MO3HIINY;

- paboTa BBIIOJHEHA HEAKKYPAaTHO, C 00MIMEM IOMAapOK M MCTIPABICHUI

He 3auTeno

3amuTa 0T4eTOB N0 1a00pPaTOPHBIM padoTam

JlaGopatopHnas pabora 1. OOpaboTka pe3yibTaTOB U OINpEeIEHUE MOTPEIIHOCTeH (PU3nUecKux
WU3MEpPEHUN

KontponbHbI€ BOIPOCH

OOBscHHUTE, YeM OTIIMIAIOTCS TPSMBIE METOJIBI M3MEPEHHS OT KOCBECHHBIX ?

CrnyyaliHble OTPEIIHOCTU U UX OLIEHKA. JJOBepUTENbHBIA HHTEPBAI

3. Kak u3MEHHUTCs MIUpHHA TOBEPUTEIBHOTO HHTEPBAIA, €CIIU IPH OJHOM M TOM K€ YHCIIC U3MEPEHHI n = 5 TpeboBaHHE
K HaaEXHOCTH MOBLICUTE ¢ 0,95 1o 0,98?

4. Kax W3MEHHUTCA IIUpWHA JOBEPUTENHFHOIO WHTEpBANA, €CIIM TpH 3aJaHHON HaxexHoctH 0,95 MOBBICHTH HYHCIO
nm3Mepenuii ¢ 3 1o 5?7 ¢ 3 o 10? ¢ 10 1o 60?

5. Cucrematndeckre IOTPEITHOCTH U uX oreHKa. [IpubopHas morpemuocts. Kitacc Tounoctn

6. Ha YCTaHOBKC BO3MOXHBI ABC DOJICKTPUYCCKUC CXCMbI BKIIOYCHUSA aMIICpMETpa U BOJBTMETpPA. Kakosa
CUCTEMATHYCCKAA NOrp€IrHOCTG MU3MEPECHMUA YIACITbHOT'O COIPOTUBIICHUA JJIA Ka)XI0M 13 cxem?

7. OO6paboTka pe3yIbTaTOB KOCBEHHBIX U3MEPEHHUIA

8. Mmeercs mwmnap paguycom R u ot €. TIpu n3MepeHnH TaHr€HIMPKYIEM oKasanock, uto R =553 mm, ' =
63,5 MM. OnieHHTE OTHOCUTENBHYIO TIOTPELIHOCTh U3MEPEHHH 00bEMa IMIIMHIpa

JlaGopatopHasi pabora 2. U3y4yeHune 3aKOHOB PABHOYCKOPEHHOIO JBH/KEHUSI HA MalllUuHe
ATByna

KonTpomsHBIE BOIPOCH

1. Kaxoe aBmwkeHHe Ha3BIBaeTCA paBHOYCKOpeHHBIM? [IpuBenuTe mpuMepsl paBHOYCKOPEHHOTO IBHKCHUS

JlaiiTe onpeneneHne CpeIHero 1 MTHOBEHHOTO YCKOPEHUS

3. 3anmmmre cHCTEMBI YPaBHEHHUH, ONMCHIBAIOIINX PABHOYCKOPEHHOE JBI)KEHHE B BEKTOPHOM M KOOPAWHATHOM BHIAX.
ITomyduTe U3 Hee 3aBUCUMOCTH: 1) MEXIY CKOPOCTBIO, YCKOPEHHEM U IPOHAECHHBIM ITyTEeM IIPH PaBHOYCKOPEHHOM U
paBHO3aMEUICHHOM JBIMKCHHUH; 2) MEX/ly Ha4aJbHOW M KOHEYHOH CKOPOCTBHIO, BPEMEHEM JBHKEHUS M IPOHACHHBIM




IIyTEM IIPY PABHOYCKOPEHHOM U PaBHO3aMEUICHHOM JIBUYKEHUU

4. OO6ocHyiiTe MpUHIKN pabOTH MAIIMHBI ATBYZA ¥ BEIBEANTE pacueTHyIo Gopmyiry

5. [Be rupm Maccamu 2 Kr ¥ | KI' COCAMHEHBI HUTHIO W MEPEKHHYTHI Yepe3 HEBCCOMBIH HEMOIBIDKHBIN Onok. Haiith
YCKOpPEHHE TPY30B BO BpeMs ABIKeHHS. TpeHreM HUTH O OJIOK M BECOM HUTH IIPEeHEOpedh

6. Tlo caMOCTOSATENILHO COCTABJICHHOMY TIpadUKy 3aBHCHMOCTH YCKOPCHHUS d(?) OT BPEMCHH IOCTPOHTH TpapuKH
3aBHCHUMOCTH CKOPOCTH V(?) u KoopauHaThl X(?) oT BpeMeHH. [IpHHSTE, 4YTO HaYaJIbHBIC 3HAYCHUS CKOpOCTH V) = 0 1
KOOpIuHATHI X,y = () — 3a1aHbI

JlaGopatopHnas pabota 3. Omnpenenenue KodpGHUIMEHTa TPEHUSI KaUeHUs] METOJIOM HaKIOHHOTO
MasiITHUKA

KoHTpoabsHbIE BOIPOCH!

1. JaiiTe onpeaeneHue CUIIbl peaKus OMopbl

2. I[aﬁTe OIpEACTICHUEC CUJIbI TPCHUA, CUJIbI TPCHUS Ka4CHU A, CUJIbI TPCHUA CKOJIbXKCHUS

3. Chopmymupyiite 3akoH AmMoHTOHa-Kymnona. Yem koapduumeHT TpeHns KadeHUsl OTIAMYaeTCs OT Kod(pPHUIHeHTa
TPEHHSI CKOIBXKCHUS?

[Momyunrte dpopmyny mmis onpeneneHus Ko3hUIIeHTa TPEHN Ka4eHUsI METOJOM HaKIIOHHOTO MasiTHHKA

5. Kak Brusier [yinHa, TOMIIMHA M MaTepUall HUTH Ha PE3yJIbTATHI ONbITA?

JlaboparopHas paboTta 4. [IpoBepka 3aKk0Ha COXpaHEHHS HUMITYJIbCa

KonTponbHbIe BOIPOCH

1. Kakas ¢usnueckas BelMunHa Ha3bIBaeTCS UMITyJIbcoM? HazoBuTe eAMHUIIBI U3MEPEHUS UMITYJIBCA

2. CdopmynupyiiTe 3aK0H coXpaHeHHs1 UMIybca. Kak 3ToT 3akoH MoxHO BbiBecTH U3 I 3akona Hetotona?

3. Kakas ¢usnueckas Belnn4nHa Ha3bIBaeTCs SHEepriei? B kakux equHUIaX U3MepSeTCs] SHepTus?

4. Kakas ¢uznyeckast BeTMUMHA Ha3bIBaeTCsl KMHETHYeCKol sHeprueit? Uemy paBHa paboTa MO M3MEHEHHIO CKOPOCTH
Tesa?

5. Kakas ¢wusnueckass BelMYMHA Ha3bIBAETCS NOTCHUHMAIbHOW HSHepruei? Kakue BUIbI MOTEHIMAIBHON SHEPruu
W3BECTHBI B MEXaHHUKE?

6. Kaxas ¢uznueckas BelTMUNHA HA3bIBACTCS MOJHONM MEXaHUYECKOH dHEprHei?

7. BpIBennuTe 3aKOH COXPAaHEHUs MOJHOM MEXaHUYECKOH 3Heprun. HazoBuTe yCinoBUs BBIIOJHEHMS 3TOTO 3aKOHA

8. BriBeawnte pacuetHyto Gopmyiry. [To koTopoit Bel paccunteiBamm K03hOUIHNECHT TPEHUS KadeHUs?

9. Pemmmth u 00BICHUTH 3aauy. J[Ba rpy3a Maccamu 10 ke 1 15 ke MOIBEIICHBI HA HUTSIX JUIMHOW 2 M TaK, YTO IPy3bI
COTIPHKACAIOTCSI MEeXAy coOoi. MeHpmi rpy3 Obul OoTKIOHEH Ha yrom 60° m ormymeH. Ha kakyio BBICOTY
MOTHUMYTCs 00a rpy3a nocie yaapa? Yaap cunrars HeynpyruM. Kakoe KonudecTBO Temia IpH 3TOM BhIIensieTcs?

10. Peumts u 00BbsicHUTE 3amady. J[Ba rpy3a maccamu 10 ke 1 15 ke moIBENICHB Ha HUTSX JUIMHOW 2 M TaK, 4TO TPy3HI
COTIPHKACAIOTCST MEXAy coOod. MeHpmmi Tpy3 ObuT OTKIOHEH Ha yrom 60° m ormymeH. Ha kakyio BBICOTY
MIOJTHUMYTCSI FPy35bl IIOCJIE YIPYTOro HEHTPAIBHOIO yaapa

JlaGopatopnasi pabdora 5. IIpoBepka OCHOBHOrO 3aKOHa BpAIATEIBHOTO [ABMXKCHHS Ha
MasTHuKe O0epOeka

KoHTponbsHBIE BOIIPOCH!

VYTi0Bas CKOPOCTh U YTJIOBOE YCKOPEHUE

MowmeHT CHJIbI, MOMEHT UMITyJIbCa, MOMEHT HHEPINU

YPaBHCHI/IC MOMCHTOB
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OCHOBHOE YypaBHEHHE AWHAMHMKH BpAIaTEJbHOTO JBHMXXEHHS TBEPIOrO Tejda BOKPYT C 3aKPEIUIEHHOH OChIO
BPAIICHUS

5. BblunciieHue MOMEHTOB MHEPIMH MTPOCTEHIIINX TEJI — MATCPHATTLHON TOYKH, 00pyYa, TUCKA, CTCPXKHS, Iapa

JladbopaTtopnasi padora 6. IlpoBepka Teopembl I'wiirenca-lllTeiinepa npu nomomm
(du3nvecKoro MasiTHMKa

KOHTpO.HLHI)IC BOIIPOCHL

1. Kakas (l)I/I3I/I‘IeCKa$[ BCIIMYMHA HAa3bIBACTCA MOMCHTOM I/IHepIII/II/I?

2. BriBeaure GOpMyIIBI JUTS ONpeeIeHHs MOMEHTa WHEPIIMHU MPABUIILHOM TeoMeTpruuecKoi GopMbl (IHMCK, IIHITHHID,
iap, oopy4)

3. Cdopmymupyiite Teopemy [ toiirenca-IITeitnepa

Kaxkyro ¢usmueckyto Moienb Ha3bIBAIOT (PU3MUECKUM MasiTHUKOM?

5. BriBemere Gopmyiry meprona xoiieOaHUi HU3NICCKOTO MAaITHUKA




6. OO0ocHyiiTe MeTo MpoBepKH TeopeMsl [ toiirenca-1lIreitnepa mpyu nomomy GU3NMIECKOro MasiTHUKA

JlabopaTtopHas pa6ora 7. MasTHuk MakcBeiia

KOHTpOHLHLIe BOIIPOCHL

OHpe)IeJ'II/ITI) BO3MOXHBIC HCTOYHUKHU IMOTPEITHOCTH U3MEPCHU A

2. BrwiBecTH pacueTHyro Gopmyry

3. CdopmynupyiiTe 3aKOH COXpPaHEHHUs] SHEPTHU JUIsl CllydaeB: 1) cOXpaHEHHsI MEXaHM4YEeCKOW SHepruu, 2) mnepexoja
MEXaHHYECKOH YHEPTUH B HEMEXaHNUECKUE BHJIbI DHEPTUU

4. Kax ompenensercss KHHETHUECKasi SHEPTHsl MpH: 1) MOCTyNaTeTbHOM ABWKCHUU? 2) BpallaTelbHOM IBIKCHUN? 3)
BPAIIATEIbHO-TIOCTYATEILHOM ABHXCHUH?

5. Kak d¢opmymmpyercss Teopema 00 W3MEHEHWH KHHETHYECKOH SHEPTUM MPH IIOCTYNATENbHOM JBIDKCHUH H
BpalaTeabHOM JIBUKEHUH?

JlaGopatopHasi padora 8. Onpenesienue kKo3pPuuMeHTa BAZKOCTH KUAKOCTH IO METOLY
Crokca

KoHTponbsHBIE BOIIPOCH

SBnenus neperoca. 3akonsl Pypre, Guka, HetoToHa

YpaBHeHHE OBIDKEHHS MTapHKa B KUIKOCTH (BTOPOif 3ak0oH HBI0TOHA) 1 ero pemreHne it CKOpOCTH V(t)

BeiBecTn pacueTHyio (hopMyITy A onpeaenaeHus Ko3h(GUIreHTa BI3KOCTH

Hoquy BCPXHEC KOJIbIIO YCTAHABIMBACTCA HAa HCKOTOPOM PACCTOAHHUU OT BEPXHET'O Kpast )KI/IHKOCTI/I?

Kak 3aBucHT BA3KOCTH )I(I/II[KOCTGﬁ n ra3oB OT TeMnepaTprI‘?
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UeM oTIHUHUTCS TaMUHAPHBIN U TYpOYIIEHTHBINA peXUMBI 00TekaHus mapuka? Kakoit pesxxum oO6TekaHuss He00X0aUMO
o0ecrieunTh st onpesieeHus: Koo duureHTa BsI3KOCTH U royeMy?

JlabopaTopHasi padora 9. FI3yueHue nmoBepXHOCTHOT0 HATSIKEHUSI KHIKOCTEl

KoHnTpoabsHbIE BONpOCH!

UeM oTnmyaeTcst CTPYKTYpa )KUAKOCTEH OT CTPYKTYpPbI KPHCTAIIIOB M I'a30B?

duznueckas npupoaa NOBEPXHOCTHOT'O HATSIKCHUSA.

Du3UUecKUi CMBICI KOS(I)(I)I/IHI/ICHTa TOBEPXHOCTHOT'O HATSAKCHUA.

UYro onpenersier hopmysia Jlammaca?

Kakue 3naueHns KpacBOro yrjia BO3MOKHBI JJIS KalljId Ha TOBEPXHOCTH TBEPAOTO Tena?

IMoxyauTs hopMyITy AT BBICOTHI TIOAHSTHS SKHIKOCTH MO KaIAILIpy ?

[MToyemy k03¢ GHULIHEHT TOBEPXHOCTHOI'O HATSKEHHUS 3aBUCHUT OT TEMIIEPaTyphl?

HO‘{GMY KOS(I)(I)I/IIII/IGHT MOBEPXHOCTHOT'O HATAKCHUSA 3aBUCUT OT PACTBOPCHHBLIX B JKUJAKOCTHU BeHleCTB?

Al Bl PN BN Nl ol el o o

Kakne BemecTBa Ha3BIBAIOTCS ITOBEPXHOCTHO-aKTUBHBIMH? Kak OHM BIHMSIOT Ha KO3()(HUIIMEHT MOBEPXHOCTHOTO
HaTSOKCHUA?

JladopaTopnasi padora 10. OnpenencHue OTHOMICHUS TETUIOEMKOCTH ra3a MpPH TMOCTOSHHOM
JIABJICHUU K €T0 TEINIOEMKOCTH MPH MOCTOSHHOM 00bheMe

KoHTposibHBIE BOITPOCEHI
1. Kaxkoii ¢pusnyeckuii cMbica uMeeT BHyTpeHHss sHeprusi? OcHOBHBIE POpMbI H3MEHEHUS BHYTPEHHEH SHEPruu
2. TlepBoe Ha4ano TEPMOJIMHAMUKHU H €ro HU3MUECKUN CMBICI?
3. Temmoémkocts. IlogeMy TEmIoeMKOCTH Ta3a 3aBHCAT OT cItocoOoB u ycnoBuit HarpeBanus? [Touemy C, 6oxpme C,?
4. Kakoii mpouecc Ha3biBaercs anuadaruaeckum? [lomyunre ypaBHenue [lyaccona n3 Beipaxenus (17) B koopauHaTax
(. T), (V. T)
5. Uemy NOIDKHBI OBITH paBHBI 3HaYeHHs ko3¢ duuunenta [lyaccona aist 0iHO-, ABYX-, TPEX- 1 MHOI'OaTOMHBIX T'a30B?
6. Kaxum momxHo OBITH 3HaueHHE Kod(¢unmenta [lyaccona ams Bo3ayxa? [lo kKakuMm MpHYMHAM SKCIEPUMEHTAIBHOE
3HAUYEHHE MOKET OTJINYAThCS OT TEOPETHUECKOT0?

JlabopaTopuasi padora 11. Onpenenenne eMKOCTH KOH/IEHCATOPA 110 KPUBOI pa3psaa

KoHTpoabsHbIE BOPOCH!

1. Yro Ha3mIBaeTcs QJICKTPOCMKOCTBIO ITPOBOAHUKA, EMKOCTBIO KOHI[GHC&TOpa?

BI)IBCI[I/ITC (l)OpMyJ'H:I JJIA E€MKOCTEH IJIOCKOT' 0, HUJIMHAPUYICCKOI'O U C(l)epl/lquKOFO KOHJACHCATOpPOB

3. 3Hepr1/m CHUCTEMBI 3apsA/10B, SHCPIHUA 3apsSKEHHOT0 KOHJACHCATOPA, SOHEPIUA JICKTPOCTATUYCCKOTO TOJIA




CocTaBbTe 1 pemunTe ,Z[I/I(l)(l)epeHIII/IaHBHOG YpaBHCHHUE, OMMCBIBAIOIICC 3apsAAKY U pasps] KOHACHCATOpa

Duznyeckuit cMbICH MOCTOSIHHOM BpeMeHu RC-nenu

O060CHYHTE SKCIEpUMEHTAIBHBIA METOJI OIIPEICIIEHISI eMKOCTH KOHJIEHCAaTOpa 110 KPUBOH pa3psna

NN |+

HO‘ICMy HE CJICAYCT U3MEPATHh HAYAJIbHOC 3HAYCHUC PA3PAIHOTO TOKA

JlabopaTopHasi padora 12. OmnpeneneHne rOPU3OHTAIBHONH COCTABJIAKIIECH MATHHUTHOIO
noJisi 3emJin

KoHTpoabHbIE BOIpOCH!

Yro Ha3BIBacTCA I/IHI[YKLII/I@PI, HaNps)KEHHOCTHIO MaroHuTHOTO mojs?

Kakwue 1mos Ha3pIBaroTCS BI/IXpeBBIMI/I?

Kak cBs3aHbI UHAYKIOHWS, HAOPAKEHHOCTh U HAMAarHn4€HHOCTDL B BeHleCTBe?

Hamummure 3akon buo-CaBapa-Jlamaca. Ero naznauenue.

OxapakTepu3yiTe MarHUTHOE 0JI€ 3EMIIH.
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Kakas cocraBisromass MarHUTHOTO TOJS 3eMJIM — BEpTHKAJIbHAs WJIM TOPU3OHTAJIbHAS — BpallaeT KapTyIIKY
MarHUTHOTO KoMmIraca?

7. Ha kakux mmporax u rmouemy 3¢dekTiuBHee paboTaeT MarHUTHBINA KoMIac?

JlabopaTopHasi padora 13. OnpeneneHue yaeJabHOr0 3aps/ia AIeKTPOHAa METOJOM MarHeTpoHa

KOHTpOHLHLIe BOIIPOCHL

1. UYro Ha3pIBaeTCs yACIbHBIM 3apSI0M YaCTHIIBI?

2. UYro Takoe cuna Jlopenna? Kak onpenenuts ee BeTHYMHY M HampasieHue? PaccumraiiTe mapameTpsl TPaeKTOPHH
3ap51)KeHHOﬁ HacCTHULbI BHeTaIOHleIZ, B OJHOPOAHOC MArHvTHOC II0JICE NEPHNCHAUKYJISAPHO CUJIOBBIM JIMHUAM, MOQ
YIJIOM K CHJIOBBIM JIMHUSIM

3. Kak Oymer mBWTaThbcs YacTHIlA, €CIIM MapajielbHO MAarHUTHOMY IIONIO MPUJIOKHUTH OXHOPOIHOE DJIIEKTPHIECKOE
noie?

4, PaCCMOTpI/ITe HampaBJICHUE CUJI, HeﬁCTBylomHX Ha J3JICKTPOH B HpOHBBOHBHOﬁ TOYKC BHYTPU BAKYYMHOI'O AHOJA,
IIOMCIHICHHOI'O B aKCHAaJIbHOM MarHUTHOM IIOJIC. HonquTe YpaBHCHHUE IJId ONPECACICHUA TPACKTOPUU DJICKTPOHA B
OTOM CJiydyac

5. UYro Takoe KpUTHYECKas HHAYKIWS, KpUTHICCKUN TOK?

. Hapucyiite TpaekTOopun ABHXKEHHS JIEKTPOHA B BAKYYMHOM Anojie ycTaHoBKH npH I = 0, 1. <, . = L, I > L.

7. Uro masbiBaeTcs cOpocoBON xapakrepucTukoil mMarnetpona? [Mouemy npu 1. = L, aHonHbIN TOK He obpamaercs B
HyJsb? Kak npakTuyecku onpeneauThb li,?

8. CodopmynupyiiTe TeopeMy O IUPKYJISIIMN BEKTOpA HAMPSHKEHHOCTH MarHUTHOTO MOJIS (3aKOH MOJHOTO TOKa)?

BeiBeaute opmyity 11 HaNPsDKEHHOCTH MarHUTHOTO TTOJIST NTHHHOTO COJICHOM A

JladopaTopnasi padora 14. VccienoBanue 3aTyxaromux KoueOaHul B K0JIeOaTEIIbHOM KOHTYPE

KoHTponbHbIe BOITPOCH

1. Kak BO3HHKaIOT KoJicOaHUs B KOJIeOaTEeIEHOM KOHTYpe?

BriBeaute u PCHINTE YpaBHCHUSA CBO6OZ[HLIX HE3aTyXaromux M 3aTyXarommnx KojiebaHuil B KoJeOaTeIbHOM KOHTYpC

3. Kak 3aBucHT mepnoj 3aTyXalomuX KoJIcOaHWH OT compoTHBIEHHS KOHTypa? UTo Takoe KpUTHYIECKOE
CONpoTHBIIEHHE?

4. Kak W3MeHseTCs CO BPEMEHEM HaIpsDKEHHE Ha KOHJACHCATOpE, CHIIA TOKA B KOHTYPE, SHEPTHsl dJCKTPUYECKOTO U
MarHUTHOTO IOJIEH?

5. Uto Takoe TMOCTOSHHAs BPEMEHH 3aTyXaHHs U JIOTapUPMUYECKHH JeKpeMeHT 3aryxaHus? Yemy paBeH
sorapu()MUUYECKUH TeKPEMEHT 3aTyXaHHs KoJe0aTenpHOro KoHTypa?

UYro Ha3bIBaeTcs 100poTHOCTHIO? Ee du3uyeckuit cMbich

[MpuHuMI paboThl peakcalMOHHOTO TeHepaTopa Ha ra30pa3psIHoOi Tamiie

BeBenute opmyiry s neproaa KojaedaHuil peIakcallMOHHOT0 TeHEPaTopa

LRI

[TpuHOMI momyveHus 3aTyXaBIINX KoJIeOaHUH Ha SKpaHe ociuiuiorpada B TaHHOU padbore

10. Kak u3mepuTh meprox KosnebaHni ¢ moMolbio ocumniorpagda?

11. [Toyemy koneOaHusi B KOHTYPE YCTAHOBKH SIBIISIETCS 3aTyXarONMMH Jlaxke rpu R = 07

12. TTonyuute popmyisl aust onpeaencuus L, C, P mo sxcrepruMeHTalbHBIM JaHHBIM

JladopaTopnasi padora 15. UcciienoBanue BbIHYKIEHHbIX KoJie0aHHii B KoJe0aTeILHOM
KOHTYpe



KOHTpOJ'H)HBIC BOIIPOCHL

1. Kaxkwue xoirebaHUs HAa3LIBAIOTCS BLIHy)K}IeHHLIMI/I?

BriBeaute hopMyIty BEIHYKIEHHBIX KOJIEOaHHH B [TOCIIEA0BATEIILHOM KOHTYPE.

3. 3anuiuMTe pelleHHEe YPAaBHEHUs BBIHYKIEHHBIX KoieOanui. Kak 3aBUCUT CHila TOKAa B KOHTYpPE, HAIIPsHKEHHE Ha
KOHJICHCATOpE, CABHT (a3 &’ OT 4aCTOTHI BHEIIHEH 3.1.C.7

4. Yrto HassiBaetcs pesoHancoM? M306pasute pe3oHaHCHBIC KPUBBIC IS CHITBI TOKA M HAMPSHKEHUE Ha KOHACHCATOpE.
W300pa3uTte 3aBUCHMOCTh ciBUra (a3 ¢’ oT yacTOTHI BHEIIHEH 3.11.C.

5. Kak 3aBUCHT yacToTa pe30oHaHca JAJs HaMpsKeHHs Ha KOHJEHCATOpe OT 3aTyXaHus B KOHType?

. TTouemy B peabHOM KOHTYpe NpH pe3onance Hanpskenuit {/;, 7 2

7. Uro Ha3pBaeTcs M0OpOTHOCTHIO? IIpHBEemuTE HECKOIBKO MPAKTUYECKUX CIIOCOOOB H3MEPEHUs IOOPOTHOCTH.
OO6ocHy#iTe c1TocO0 BBIYUCICHUS JOOPOTHOCTH MO PE30HAHCHON KPHBOH.

8. ObocHyiiTe crioco0 u3MepeHwus caura a3z ¢ IOMOIIBI0 OcIruuIorpada.

JladopaTtopnasi paGora 16. Omnpenesnenne mnokasarTejs MNpeJOMJICHUS] NPH NOMOIIHU
pedpakromeTpa Ad0e

KoHTponbHbIE BOITPOCH

1. Yro ycraHaBiuBaer mokaszatelib HpesomiieHus? YTo XapakTepu3yloT aOCOJMIOTHBI M OTHOCHUTEIbHBINA MMOKA3aTeIH
MIPEIOMIICHUS?

2. CdopmynupyiiTe 3aKOH NPEIIOMIICHHSI CBETA.

3. B dem 3axirodaercs sIBJI€HHE TIOJTHOTO BHYTpeHHero oTpaxkeHus? Korjga MoxxHo HabmoAaTh JaHHOe siBieHue? Kak
3aIKChIBacTCsl 3aKOH IPEIOMIICHHS CBETa ISl Clly4asi, KOrJa JIyd MepexoJuT u3 Oojiee MIIOTHOW cpelbl B MEHee
IJIOTHYIO?

4. Kaxkoii yros Ha3bIBarOT MpeaeibHbIM? Kak MOXKHO ONpEAeTUTh IpeACabHBIN Yo s JIF0OBIX ABYX Cpei?

5. OOpacHuTe TpUHIMI paboTH pedpakromerpa A6Oe. Kak B pedpakromMerpe MpONCXOOUT MpPETOMIICHHE Jydeil
cera?

JlaGopatopnass pabora 17. OmnpeneneHue [JIUHBI CBETOBOM BOJHBI MpPH  TOMOIIM
TG PAKITMOHHON PEIIeTKH

KoHTponbsHBIE BOIIPOCH
1. Kaxue BOJIHBI Ha3BIBAIOTCS KOTEPEHTHRIMU? B ueM 3akmoyaeTcss BpeMeHHas U IPOCTPAaHCTBEHHAs KOTEPEHTHOCTH?
2. Yro Takoe wuHTepdepeHuus? VYcnoBus HaOmoneHHs wuHTepdepeHIMH. YCIOoBHS MakCHMyMa W MHHAMyMa
uHTepdepeHunu
3. Yro takoe audpaknus?
4. Judpakius OpeHens
5. HMudpakuus Opaynrodpepa. Korna BOZHUKAIOT TUPPAKIIMOHHBIE MAKCUMYMbI 1 MUHHMYMBI
6. Yo Takoe nudpakironHas peuietka? Y CIoBUs MaKCUMyMa U MUHUMYyMa TU(PPaKIIMOHHON peleTKN
7. OOBACHUTE XOX JTydel depe3 ONTHYECKYIO CKaMbIO B TAaHHOH pabote
8. BriBepute pacueTHYIO POpMyITy

JlabopaTopnasi pabora 18. I'pagyupoBka caxapumeTpa H ONpEIEJIECHUE MPOLEHTHOIO
COJICpKAaHUs caxapa B pacTBOpe

KonTtponbHbie BONPOCHI

Kakoii cBeT Ha3BpIBaeTCA MOJMSPU3OBAHHBIM?

Kakas cBeToBasi BoJHA Ha3bIBACTCS HHOCKOHOHﬂpHSOBaHHOﬁ? HaCTUYHO HOHS[pPISOBaHHOfI?

Kak OIMpPCACIIACTCA CTCIICHb nonﬂpmaunn?

3akon Mamoca

3akon bproctepa

B gem CYHIHOCTB ABJICHHUS BPAILICHUA IIJIOCKOCTH nonﬂpmaunn?

B gem 3akimouaercs spext Dapanes?

Hasnadenue nonspu3aTopoB U aHAIN3aTOpa B Iprdope

NO (0O W B[ —

[Toyemy okyisip caxapuMeTpa HY»KHO (POKYCHpPOBaTh Ha OMKBapLEBYIO IIIACTHHY?

JladopaTopnasi padora 19. I'panyupoBka cnekrpockona. OnpeneneHue AJIUH BOTH H3ITYUYEHUS
PTYTHOH JIaMIIBI



KOHTpOJ'H)HBIG BOIIPOCHL

Jlaiite omnpe/eneHre OTHOCUTENIFHOTO K a0COMIOTHOMY MOKA3aTEeI0 MPEIOMICHUS

[osicHuTE, IPY KaKUX yCIOBUSAX MOYKHO HAOJIIOAATh CIUIONIHOM, TMHEHYATHIN M MTOJIOCATHIN CIIEKTPHI

[TosicHUTE IPOUCXOXKICHHUE CEPU B CIIEKTPE U3IYUYSHHS aTOMa BOJIOPOIa

HOSICHI/ITC, B YCM CXOJACTBO U B YUCM pa3JIMYUC CIICKTPOB MNOTJIOMICHUSA U U3JIYyYCHUA B aTOME BOAOPOJda

IlonsTue o CIICKTPAJIbHOM aHAJIN3¢C

IToctynars! bopa

Njo o hwo] -

Y CTpORCTBO ClIEKTPOCKOIIA

Kputepun oneHuBanus

OneHnBaHNe OTYETOB MO JTAOOPATOPHBIM pabOTaM OCYIIECTBISIETCS 110 HOMUHAIBHOMW IIKae —
3auTeHo/He 3auTeHo. OOmas oIeHKa Ka)XJA0ro OTBETAa OCYIIECTBIACTCS B OTHONICHUH IOJHOTHI
00BSICHEHHS] TEOPUH, METOJIA U CIIOCO0a BHITIOTHEHHsI 1a00paTOpHOM pabOTHI K OOIIEMY COAEPKAHUIO
BOIpoca (BbIPa)KaeTCs B MPOLIEHTAX).

3a OTBET CTaBUTCS OIICHKA «3aUTEHO» Mpu o01IeH oneHke 75%.

KonndecTBO MOMBITOK ¥ BpeMsi Ha 3aIIUTY JIA0OPATOPHBIX PabOT — HEOTPAHUUEHHO.

3amuTa J1a00opaTOPHBIX pabOT OCYLIECTBISACTCS MyTeM MUCbMEHHOTO WM YCTHOTO OTBETa Ha
KOHTPOJIbHBIE BOIIPOCHI, KOTOPBIE JIAaHBI K KaXKI0W padoTe.

Kpurtepuu oneHnBanus

— MPaBWIBHOCTh X0/1a BBIIIOJHEHHS PabOTHI,

— KOPPECKTHOCTD IMOJTYYCHHBIX PE3YyJIbTATOB,

— MOJIHOTA U MPABUIILHOCTh OTBETA;

— CTCTICHb OCO3HAHHOCTH, TIOHUMAaHHUA U3YyUYCHHOI'O;
— oopmiieHue oTyera.

IlokazaTenu U mKana OLIEHUBAHUI (3aH_[I/ITa OT4YCTOB I10 J'Ia60paTOpHLIM pa60TaM):

[IIkana oneHuBaHus ITokazaTenn

- 0oO0ydJaromiics BEIIOJHIII PaboTy B MOJHOM 00BeMe C COOFOIeHIEM HEOOXOTUMOM
MOCJIE/IOBATEIHOCTH  JICUCTBUI M B COOTBETCTBHHM C PYKOBOJCTBAMH 10
9KCIUTyaTaI[|K, YCTAHOBICHHBIMHY TPABUIIAMH U TPOIIEypaMu, 00eCIICUYMBAOIIUMHU
TEXHUKY 0€30MMacHOCTH;

- O00HapyHBaeT IMOHMMAaHHE Marepuaiga, MOXXKET OOOCHOBaTh CBOU CYXKICHHS,
MPUMEHHUTh 3HAHHWS HA TPAKTHKE, CaMOCTOSATCIBHO OOBSICHACT HAOI0IacMbIe
SIBJICHUSI U IPUHLIMIT IefiCTBUSI IPUOOPOB U 000pyAOBaHUS;

- W3J7araeT Marepuaj IOCIEeJOBAaTeIbHO M MPAaBUILHO C TOYKH 3PEHHS HOPM
JUTEPATYPHOTO SI3bIKA;

- B OTYETE MPABWIILHO U aKKypaTHO BBITIOJHSIET BCE 3aIMCH, TAOJHIIBI, PHUCYHKH,
4epTEeXH, rpaQuKu, BHIYUCICHUS;

— TPaBUIHHO BBIMOJIHACT aHAU3 OIHOOK

3aureHo

— 0O0ydYaromuiicsl BBIMOJHMI pabOTy HE IOJHOCTHIO, HEKOPPEKTHO WIH 00beM
He 3auteno BBINTOJIHEHHOH 9acTH pabOThI HE MO3BOJISET CIENIAaTh PABUIbHBIX BBIBOJIOB;
— OecrnopsiI0uHO U HEYBEPEHHO M3JIaraeT MaTepHat

2.3 OueHo4YHbIe MATEPHUAJIBI ISl IPOBEAECHUS] IPOMEKYTOUHOM aTTecTAluu
IIucbMeHHBbIH 3K3aMeH

VYcnosueM nmomycka K IIPOMEXYTOYHOM aTTECTALMM  SIBISETCS BBIIOJHEHUE W 3alIUTa
(mosryueHre OTMETKU «3a4TEHO») IO BCEM JIa0OpaTOpHBIM paboTaM M CaMOCTOSITEIBHO PEIICHHBIX
3aJa, IPOXO0KJEHUE BCEX TECTOB TEKYILEH aTTECTAllUU C Pe3yJIbTaTOM He MeHee 75% 1o KaKIoMy.

DK3aMEH NMPOBOJUTCS B IIEPBOM CEMECTPE U3YUEHUS TUCLUIUIMHBIL.

TexHonoruss MpOBEAECHUS HK3aMEHa — [HMCbMEHHBI OTBET Ha BOIPOCHl  Owuiera.
JK3aMeHALMOHHBINA OMJIeT COCTOMT U3 JABYX TEOPETUYECKHX BOIPOCOB, U3 NPUBEIACHHBIX HUXKE, U
OJHOW 3ajjauu, MOAOOHOM M3 MepeuHs A CaMOCTOSITENIbHOIO pELIEHHs, B PAaBHOW CTENEHU




OXBAaTbIBAIOIHUX BECh MaTCpUall.
BpeMﬂ MMPOXOXKACHUA TMCbMCHHOI'O 59K3aMCHa 90 MHHYT.

[IepeueHp BOMPOCOB K 9K3aMEHY

KOHTpOJ'H)HBIC BOIPOCHL

1. Ilpemmer wmexaHuku. MeTonbl (PU3NYECKOTO WCCIEAOBAHUSA: OINBIT, TUIIOTE3a, HAOIIOACHUS, OSKCIICPUMEHT,
MOJIeIMpOBaHue, Teopusi. MaTepuaipHasi TOUKa

2. Bunmbl MeXaHHYECKOro MBMIKEHMs: MOCTYNAaTEeNbHOE, BpalllaTelbHOE, BpalllaTeIbHO-NOCTynarensHoe. Cucrema
orcuera. [IyTs. Ilepememenue. Tpaexropus

3. Kunematuka. PaBHOMepHOe nBrxkeHne. CKOpOCTh — Kak (pusmyeckas BenuunHa. CpelHsas 1 MTHOBEHHAsT CKOPOCTb.
CucreMbl ypaBHEHHH, ONMCHIBAIOIINE PABHOMEPHOE NBIDKEeHHE. [ pad ki paBHOMEPHOTO ABMKEHHS

4. PaBHOyCKOpEHHOE IBIKEHHE. YCKOpeHHe — Kak (u3uueckas BennunmHa. CpeqHee M MTHOBEHHOE YCKOpPEHHE.
Cucrembl ypaBHEHHH, ONMCHIBAIOLINE DPABHOYCKOPEHHOE MIBMKEHHE. ['padMKi paBHOYCKOPEHHOTO [BIIKCHUSI.
Cucrema ypaBHEHHH, ONMCHIBAIONIAS ABMKEHHE TeIa, OPOIIEHHOTO 10T YIIIOM K TOPU30HTY

5. BpamarenbHOe JBUXKCHHUE. YTIOBBIE BEIMYUHBL: YIOJl IIOBOPOTAa, YIJIOBAas CKOPOCTb, YIJIOBOE YCKOPECHHE.
B3aumocBsi3b  Mexay JIMHEWHBIMM M YIJIOBBIMM  BenuuyuHamu. CucTeMa ypaBHEHUH, OMMCHIBArOLIast
paBHOYCKOPEHHOE JIBMKEHHUE TI0 OKPYKHOCTH

6. [unamuka. Cuna — kak ¢u3ndeckas BenuunHa. 3akoHbI HeioToHa. Macca — Mepa WHEPTHOCTH Tel. Buabl cui B
npupoxe. Cuna BcemupHoro tsroteHus. Cuna Tspkectu. Bec tenma. HeBecomocts. Cuita ympyroctu. 3akoH ['yka.
3akon ['yka uist mehopManuu ckatus (pacTsHKSHHs), CABUTa, KPYUCHHS

7. Cubl pCaknum: Cujia p€akiu Ornophbl, CUJIa HATAXKCHUSA HUTH. BI/I}II)I CHUJI TPEHU: CUJIa TPCHUSA IIOKOA, CUJIa TPCHUA
CKOJIbKCHUS, CHUJIda TPCHUSA KaYCHU S, CUJIa BA3ZKOI'O TPCHUA

8. HNmmynbc — kak (u3uueckas BeNUYMHA. 3aKOH COXpaHEHHs MMIynbca. LIeHTp MaccTp. 3akoH JBIIKEHHUS LIEHTpa
Macc

9. Mexannyeckas padora. Momuocts. KITJ]

10. Dueprus. Kunerndeckas sneprus. Teopema 00 U3MEHEHHH KHHETHYCCKON SHEPTHH

ll.HOTeHHI/IaJ'[LHI)Ie U HCIOTCHUUAJBHBIC CHJIbI. HOTeHHI/IEU'ILHaH OHEprus TEjla B OAHOPOJAHOM IIOJIE TAKECTHU.
HOTeHIII/IaJ'II)HaSI OHCPrus rpaBUTALMOHHOTO B3aHMOﬂeﬁCTBHH, HOTeHIII/IaHBHaH OHEprus pryI‘Oﬁ L[G(I)OpMaIII/II/I

12. 3aKoH coxpaHeHHs MeXaHIMUECKOW YHeprui. PaboTa HENOTEHINANBHBIX CHJI. 3aKOH COXPAHEHUS SHEPTHH

13. AGcomroTHO TBepmoe Tenmo. KnHemaTuka IBHKEeHUS aOCOTIOTHO TBEpIOTro Tema. MoMeHT critbl. MOMEHT UMITyJIbca

14. MoMEHT MHEpLUUH TBEpAOro Teaa. MOMEHT MHEpLUUH MaTepHalbHON TOYKH, AWCKA, IMWIMHAPA, CTEPXKHS, 00pyuya,
mapa

15. Teopema I'toiirenca-1lIteitnepa

16. OcHOBHOE ypaBHEHHUE NUMHAMUKU BPAIaTEIbHOTO JBUKCHHS

17.3akoH coXpaHeHHS MOMEHTa UMITYJIbca

18. Kuaetndeckast HEpTHUs BpallaTeIbHOTO ABIKCHHA. Teopema 00 M3MEHEHNH KHHETHIECKOW YHEPTUH

19. Anamorus MCKAY MOCTYNATCJIbHBIM U BpalllaTCJIbHBIM JIBUKCHUCM

20 Mexanuka JKHUOAKOCTH M Trasa. Kunematnueckoe onmcaHue JABMXKCHUA XUIAKOCTH. JIuaun n pr6KI/I TOKa.
YpaBHeHHEe Hepa3pbIBHOCTH. I uapocTtarmueckoe naBieHue. 3akoH Ilackans. ['mapaBmmueckuil mpecc. 3akoH
Apxumena

21. YpaBuenue bepnymnu. Pexumsl Teuenus xunkoctu. Yucno Peiinonbca. [logbemuas cuna

22. MexaHnuueckre KoyieOaHus. YpaBHEHHE MajbiX KosieOaHui. CBOOOAHBIE TapMOHHYECKHE KoJeOaHusl.
Amnnuryna, ¢asa, HadanpHas (asa, HUKINYecKas 4acToTa, 4acToTa M neproj konebanuil. [IpyKUHHBIN MasTHUK,
¢u3nYeCKUil MasTHUK, MareMaTHYeCKUd MasTHUK M WX MepHOAbl KonebaHWid. 3aTyXaroliue KoyeOaHHsL.
BrmyxaeHasle kosiebanus. Pe3onanc. ABTokoaeOaHus

23. IIpoonbHBIE U TOIEPEYHBIE BOJIHBI. XapaKTEPHUCTUKH BOJIHBI: UTHHA, 9aCTOTA, CKOPOCTh PACIIPOCTPAHEHHUS BOJIHBI.
VYpaBuenue Oerymieil BonHbl. BonHoBoe ypaBHenue. Ilpunnun cynepnosuimn BoiH. MHTepdepeHuus BouH.
Crosiune BOJIHBL 3BYKOBBIE BOJTHBI

24. 3ddext Jomrepa

25. ineansHbIi ra3. O000MIEHHBIH Ta30BHIi 3aK0H. M30Iporiecch

26."a30Bble 3aKOHBI. YpaBHEHUE COCTOSIHUS UI€AIBHOTO Ta3a

27. PeansHblii ra3. Ypasuenue Ban-nep-Baanbsca. M30Tepmbl peanbHOro rasa

28. OCHOBBI TepMOAMHAMHUKH. BHyTpenuss sueprus. Pabora B TepmommHamuku. Termonepenaua. Kommgectso
Tew1oTHl. [1epBhIif 3aK0H TEPMOAMHAMUKH M €T0 MPHUMEHEHHE K H3omporieccaM. AnadaTHBIN mporece

29. Tenmoemkocts. V30xopHas u u3obapHas temoemkoctu. CooTHomenne Maiiepa

30. [TomuTpoTHEIE TPOIIECCHL. Y paBHEHHE MOJUTPOIBL. Y paBHEHHE aanadatel. PaboTa mpu pa3nuyHBIX W30MPOIECCax.
OHTponus

31. O6paTimMble U HeOOpaTUMBIE TIPOLIECCH. BTOPOI 3aK0H TepMoANHAMUKH. TpeTwii 3aK0OH TepMOINHAMUAKH




32. Tennossie MammHbl ¥ ux KITJ. Huka Kapuo. KIT[I nneanbHOM TEMT0OBOM MallMHbBI

33. MonekynsapHo-kuHeTHdeckass Teopus. OcHoBHoe ypaBHeHne MKT. CpemHexBanpaThdHas cKOpocTb. Teopema o
paBHOpACIPEACICHHH YHEPTHH 110 CTEIIEHSIM CBOOOIbI

34. TemmoeMkocTh KpucTaiioB. 3akoH [iononra-Iltu

35. SIBnenus mepeHoca

36. OyHKIMST pacrpeneNeHnus MOJIEKYJ 10 cKopocTsiM M ee rpaduk. HamGomee BepositHast ckopocTs. CpenmHsis
apudMeTHIecKas CKOPOCTh

37. bapometpuueckas popmyiia

38. CpenHee 4MCIIO CTOJIKHOBEHUH U CPeHsIs AJMHA CBOOOHOr0 podera MoJIeKyJl

Kputepun onenuBanus

Ha »sk3ameHe pe3ynabTHpyIOLas OLIEHKAa BBICTaBIAETCS 10 4YeTblpeX OauIbHOW cHucTeme
(Hey1OBJIETBOPHUTENBHO, YAOBIETBOPUTEIBHO, XOPOIIO, OTIIMYHO).

Kpurepuu oneHuBaHus:

—TII0JIHOTA U NPaBUJIBHOCTh OTBETA;

—CTEeINEHb OCO3HAHHOCTH, IOHUMAaHUS U3Y4YE€HHOTO;

- A3bIKOBOE O()OPMIIEHHE OTBETA.

ITokazaTenu u 1Kana OIeHUBAHUS:

IIxana oneHUBaHUS IToxa3zarenu

CraButcs mpH MOJIHOM OTBETE Ha JIBa BOIPOCA U BEPHOM PEILIEHUH 3aJaud IPU ITOM:

— O0yYaroIIUiiCsl TMOJIHO W3JIaracT MaTrepual, JaeT MPaBUIBHOE OIpeAcICHUE
OCHOBHBIX ITOHSITHH;

- OOHapy>XMBaeT TOHUMAaHHE MaTepuana, MOXXET OOOCHOBaTh CBOHM CYXKACHUS,
OT/Iu4HO MPUMEHUTh 3HAHWS HA TNPAKTHKE, MPUBECTH HEOOXOJMMBIC NMPUMEPHl HE TOJBKO U3
y4eOHHKAa, HO M CaMOCTOSTECIILHO COCTaBJICHHBIC, B TOM 4YHCIC U3 Oyaymien
npo(eCCHOHATBHON NeSITEIBHOCTH;

- M3JaraeT Marepuan TIOCIEIOBAaTeNFHO W TPABHIIBHO C TOYKH 3pEHUS HOPM
JIUTEPATYPHOTO SI3bIKA
BricTaBiseTcss mpyu HEMOJIHOM OTBETE HA JIBa BOMPOCA M BEPHOM PEIICHUHU 3a/laydl TpU
3TOM:

Xopouo — 00yJaroImuiicst JaeT OTBET, YAOBICTBOPSIOMNN TeM K€ TPeOOBaHMSIM, UTO W IS
OTMETKH «5», HO momyckaer 1-2 ommOku m 1-2 HemoueTa B IOCIEAOBATEIBHOCTH U
SI3BIKOBOM O(hOPMJICHUH H3JIAaraeMOr0

Ionmyuyaer oOywaromuiicss mpu: 1) HENOJHOM OTBETEC HA JBa BOIPOCAa U HEMOJIHOM
pENIeHNH 3a/1aud; 2) HETIOJTHOM MJIM HEBEPHOM OTBETE Ha OJIMH W3 BOIPOCOB M HETIOJTHOM
pelieHny 3a1add; 3) HEeBEPHBIX OTBETaX Ha JiBa BOMPOCA W BEPHOM DEIICHUH 3a]auu;
4) BepHBIX OTBETAX Ha JBa BOIPOCA M HEBEPHOM PEIICHUH 331a4H MIPH ITOM:

- o0yuarommuiicst 0OHapy>XKHBaeT 3HAHWE U TIOHNMAaHUE OCHOBHBIX TTOJIOKEHUH TaHHOM
TEMBI, HO:

- M3JIaraeT Marepuajl HEMoJHO M JIOMYCKAaeT HETOUYHOCTH B ONpPEAENICHHUH MOHATHH
win HOPMYIHPOBKE MTPABUIT,

- HE yMeeT IOCTAaTOYHO TIIIyOOKO W JIOKa3aTeIhbHO OOOCHOBAaTh CBOM CYXKICHUS M
TIPUBECTH CBOW TIPUMEPHI;

- M37araeT MaTepuan HEeMoCHe[0BaTeNbHO M JIOMYCKaeT OIMHOKH B S3BIKOBOM
0()OPMIICHUH H3JIaracMoro
BricTaBisieTcst mpu HEBEPHBIX OTBETAX Ha JIBa BOIIPOCA M HEBEPHOM PEIICHUH 3aJIauH [IPH
3TOM:

HeynoBieTBOPHTEILHO - o0yyaroIuiicss OOHapy)KUBaeT HE3HAHHE OOJBIICH YaCTH COOTBETCTBYIOIIETO
BOIPOCA, TOMYCKACT OMIHUOKH B ()OPMYITHPOBKE OMPEIICICHUI U PaBIIL,
— UCKQXXAIOMIUE UX CMBICI, OSCIIOPSIOYHO ¥ HEYBEPCHHO M3JIaracT MaTepHall

YaoBaersopureabHO

B mpomeHTHOM COOTHOIIGHWM OIEHKH (10 4YeTHIPEXOAUIBHONW CHCTEME) BBICTAaBISIOTCS B
CJICAYIOUINX JIMANa30Hax:
«HEYIOBJIETBOPUTEIHHO» - MeHee 75%
«YIOBJIETBOPUTETBHO» - 76%-85%
«xopowo» - 86%-92%



«OTIIMYHO» - 93%-100%

OneHky, KOTOpbIE BBICTABISIIOTCS Ha DJK3aMEHE, KOpME 3HAHWil, yMEHUH U HaBBIKOB
0o0yyaroIuxcs Y4YUTHIBAIOT CTENEeHb C(HOPMUPOBAHHOCTH Y IMOCIEIHUX O00uenpodeccuoHanbHOMN
komrereHu OITK-2 —crmocoOHOCTh TPUMEHSTh €CTECTBEHHOHAYYHBIE W OOIIENH)KEHEPHbIE 3HAHUS,
aHAJIUTUYECKHE METO/Ibl B MPO(ECCUOHANBHON eI TeIbHOCTH.

3a4deT ¢ OLeHKOM

VYcnoBueM Jomycka K HPOMEXKYTOUHOW aTTeCTallud SBJISETCA BBIOJHEHME M 3alluTa
(momy4yeHHe OTMETKHU «3au4TE€HO») IO BCEM JIaDOpaTOpPHBIM paboTaM M CaMOCTOSITEILHO PEIIEHHBIX
3aJa, POXO0KJECHUE BCEX TECTOB TEKYILEH aTTECTAllUU C PE3yJIbTaTOM He MeHee 75% 1o KakaoMy.

3auer ¢ OLICHKOM MMPOBOAUTCA BO BTOPOM CEMECTPC U3YUCHUA NUCHUITIINHBI.

TexHONOTHs MPOBEACHNUS 3a4eTa C OIEHKOH — MMCbMEHHBIN OTBET Ha BOINPOCH Ouiera. buier
COCTOUT U3 JBYX TEOPETHUECKUX BOIPOCOB, U3 NPUBEACHHBIX HMKE, U OAHOM 3a1auu, NOoJO0OHON U3
IIEpPEYHs I CAMOCTOSITENIBHOIO PELICHHs, B PAaBHOM CTEIICHU OXBATHIBAIOIINX BECh MaTEpHUall.

Bpewms npoxoxienus 3adera ¢ onieHKon 90 MUHYT.

[IepeueHb BOMPOCOB K 3a4eTy C OIICHKOM

KOHTpOJ'H)HBIG BOIPOCHL

1. DnexTpuyeckue 3apsabl. 3aKOH coxXpaHeHHs 3apsana. 3akoH Kymona. DnexTpudeckoe mone. Bektop HanpskeHHOCTH
U MPUHIMI cynepo3uiin. HanpsHhkeHHOCTh MOJIsl TOYSYHOTro 3apsijia. Pacuer aekTpuueckux mojen

2. Pabora QJICKTPUYCCKOI'O MOJId IO MNCPEMCIICHUIO 3apsja. 9H€pFI/I$I B3aUMOICHCTBUS 3apAa0B. Ilorenmuair.
TloTennuan nosus TOYEYHOTO 3apsiaa. Pacyer noreHnmana ITPOU3BOJILHOT'O pacupeacjaCcHus 3apsaa10B

3. HampsbkeHue u ero cBA3b C HaNpsDKeHHOCTHIO. [ 'paanent. Teopema ['aycca u ee mpuiokeHHs K pacyeTy mojei

SHGKTpOGMKOCTB IMPOBOAHUKOB U KOHACHCATOPOB. KOH,Z[GHC&TOpI)I paBJ’IPI‘IHOﬁ (I)OpMI)I

5. DNeKTpUYecKud  IUmoib. THUIBI  AMSJEKTPUKOB. BekTop  momspu3anmuu.  DJIEKTPHUECKOE  CMEIICHHE.
JwmsnexTpudeckas BOCIPUAMYHABOCTD U MpOoHUIIaeMocTh. Teopema ["aycca sl SIeKTPHYSCKOr0 CMEICHHUS

6. HOCJ’IC,I[OBaTCJ'ILHOG, napauieJibHOE U IPOU3BOJIBHOC COCAWMHCHHUE KOHACHCATOPOB. 3H€pFI/I$I 3apsSPKCHHBIX
ITPOBOAHUKOB Y KOHJACHCATOPOB. 3Hepr1/151 QJICKTPOCTATUYCCKOI'O IMOJIA

7. TlocrostHHBIN dnekTpudeckuii Tok. Cuia U MIOTHOCTh TOKa. CBSI3b CHJIBI M IUIOTHOCTH TOKa C MapamMeTpaMu
HOocuTesel. YpaBHEHHE HEMPEPHIBHOCTH

8. 3akon OMa Ju1s1 OJJHOPOJHOTO y4yacTKa LK B MHTErpasibHOM 1 muddepenHnnansHoi Gpopmax

9. CompoTHBIEHHE W €T0 3aBHCHMOCTHh OT Pa3MEpPOB MPOBOAHHMKA. 3aBUCHMOCTH COINPOTHBIICHHS OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

10. Pabora 1 MomtHOCTH TOKa. 3akoH [[xoymnsa-Jlenna

11. ITocnepoBarenbHOE U NApaIENbHOE COEAUHEHUE CONPOTUBICHUN

12. DnexTpoaBmwxkyiias cuia. 3akoHbl OMa il HEOJHOPOJHOTO ydYacTKa IEenu W JJIs 3aMKHYTOH Ienu. Pexum
KOPOTKOI'O 3aMbIKaHMsI 3aMKHYTOM 1ienu. HanpskeHne 1 MakcuMaibHasi MOIIHOCTh Ha Harpyske. K.n.J1. 3aMKHYTO#
nenu. 3akoHsl Kupxroda

13. MaruuTHo€ 1oJje, €ro UCTOYHUKHU, XapaKTEePUCTUKU U OCHOBHBIE CBOMCTBA. [losie NBMXKYIIErocss TOUEUHOTO 3apsija.
CBsI3b MarHUTHOTO M AyieKTpoctatnyeckoro mnoieil. Teopema buo-CaBapa-Jlannaca. Pacder moneil nnsi TOKOB
pocTod PopMBbI

14.Cuna Jlopenna u cuina Awmmepa. J[BmkeHue 3apsiila B MarHUTHOM Mosie. PacueT mapamMeTpoB CHHpPajIbHOMN
TpaeKkTopuu. J[BIkeHre B HEOJHOPOAHOM MOJIE

15.KoHTyp € TOKOM B MAarHUTHOM Ioje. MAarHWTHBIA MOMEHT. BeKkTop HaMarHW4YeHHOCTH. MarauTHas
BOCIIPUMMYHMBOCTh M IPOHUIIAEMOCTH BellecTBa. J{na- mapa- u ¢peppomarnetuku. KprnBast HAMarHn4eHHOCTH

16.TloTox BekTOpa MarHUTHONM MHAYKIUH. SIBI€HHME 3IEKTpOMarHuTHOM HHAyKuuu. 3akoH @apanes. SBneHue
caMOMHAYKIMH. MHIYKTUBHOCTh. 3aKOH CAMOMHAYKIIHH

17. O6001IeHHEe 3aKOHOB 3JIEKTPOCTATHKU M MAarHUTOCTaTHUKK. TOK cMelieHus. YpaBHeHHs MakcBeluia 1 MaTepuaibHbIe
ypaBHEHHsI. DIIEKTPOMAarHUTHOE T10JIe

18. Ilepemennsiit Tok. llens mepemeHHOTO TOKa. 3akoH OMa IS LEeNH MEePeMEHHOTro TOKa. Pe30HaHC HampsKeHHH.
Pe3onanc TokOB. MoIIHOCTB, BhIJIETsIEMast B IIETTH IIEPEMEHHOT0 TOKa

19. T'eneparop toka. Tpanchopmarop. [lepenada a351eKTpoIHEPTUN HA PACCTOSHHE

20.3aKOHBI T'C€OMETPHUYCCKOW ONTHKH. AOCONIOTHBI M OTHOCHTEIBHBIM IOKa3aTeNu IMPEIOMICHHS BelecTBa. Mx
(busndeckuii CMbICI. SIBICHUE MOJIHOTO BHYTPCHHETO OTPa)KCHHUs CBeTa. IIpefesbHbIi Yol MOJHOI0 BHYTPEHHETO




OTpaXKESHHSI

21. CpoiicTBa cBeTa KaK JIEKTPOMArHUTHBIX BOJIH

22. DHeprernyeckue GoToOMETpUUECKHE BETHYHHBI

23. CBeToBbIC (POTOMETPUYECKHIE BETHUUHEI

24. VIarepdepenius BonH. KorepeHTHBIE BOMHEL. Y CIOBUS MUHUMYMOB U MAaKCHMYMOB

25. MeTto/ BEKTOPHBIX JuarpaMM. 30HbI DpEHENs 1 COOTBETCTBYIONIME UM BEKTOPHBIE JHarpaMMbl

26.Ompir FOHra mns aByxiydeBoit mHTepdepeHnnu. MHTEpdEepeHnrs Ha TOHKHX IUICHKax. IIpocBeTieHne ONTHKH.
Kounbna HeroTona

27. Mudpakuust cBera. Ilpunnun [oiirenca. Ilpunmun [Molirenca-®penens. OTpakeHWe BOJIH OT MNPEMATCTBHS U
oru0aHue MPEnsITCTBUN: 3aBUCUMOCTh OT Pa3MEpOB MPEHsITCTBHs. 30Hb PpeHenst

28. Judpakous Ha menn. YCIOBHS MHHAMYMOB W MakcMMyMoB. u(pakiMoOHHAs peIIeTKa. XapaKTepUCTHKU
PELIETKU: YII0Bast JUCHEPCHs B pa3pelieHue

29.Tlonapm3anuss cBeta u ee THMBL. [lomspm3artopel. 3akoH Mamtoca. [lomspu3anmsi cBeTa MpH OTpPaKEHHUH OT
MIOBEPXHOCTH U3JIeKTpuKa. 3akoH bprocrepa

30. TermoBoe M3ITyYSHHUE U €TO XapaKTEPUCTUKH. 3aKOHBI TEIIOBOTO M3ITyUeHHS

31. KOpOTKOBOJ’IHOBaﬂ T'paHulla TOPMO3HOI'O PEHTTCHOBCKOI'O U3JIY4YCHUA

32. Buemnuii poroaddext u ero 3axonsl. Dopmyna DitHiuTeiiHa i Gorosddexra. Pabora Beixona. KpacHas rpanuia
dhotoaddexra. POTOHBI M X CBOMCTBA

33.Monemn atoma Tomcona u Pesepdopma. OmbiT Pesepdopaa. [IpotuBopeuns minanerapHoi Momenu. IlocTymarsr
bopa. Boposckas Moaens BogopoaonogobHoro aroma. CrieKTp aToMa BOJOpoa

34. KoprycKymsipHO-BOTHOBOH Jyann3M CBeTa U BemecTBa. Bomusl ne bpoits. Iudpakims s3IeKTpoHOB

35. CootHomenus: HeonpeaeneHHocreil ['elizenOepra. BonnoBas ¢ynknus. Ypaeuenue lllpenunrepa. Pemenue
ypaBHenust Llpenuarepa 6eCKOHEYHO TITyOOKON MOTEHIMAIBHON SIMBI

36. KBanroBas Teopus aroma Bogopozaa. Ksantoeie uncia. Criue

37. puanun [Taymu. MHOTORIEKTPOHHBIE aTOMBL. 30HHAS TCOPHS IPOBOAMMOCTH

38. Crpoenme saep. Hyknonsl. SnepHsie cuisl 1 ux cBoiicTBa. JledekT Macchl. DHEPTHs CBA3H siep. Y IeIbHas SHEPTHs
CBA3HU

39. EcTrecTBeHHas PaANOaKTUBHOCTD. 3akoH PaAnOaKTUBHOTO pacaaa

40. SlnepHble peakinu pacmiajia U CHHTE3a. DHEPTeTUUECKUIl BBIXO]] peaKIuu

Kpurepun ouennBanus

Ha 3auete ¢ oueHKoOH pe3yabTUpYIOLIasl OLlEHKa BBICTABISAETCS MO YEThIpeX OaJuIbHOM cucteMe
(Hey1OBIIETBOPUTENBHO, YAOBIETBOPUTEIBHO, XOPOIIO, OTIINYHO).

buner cocTonuT U3 ABYX TEOPETUUECKUX BOIIPOCOB U 3aJa4H.

Kpurepun onenuBanus:

—IIOJIHOTA U NTPaBUJIBHOCTb OTBETA;

—CTENEeHb OCO3HAHHOCTH, IOHUMAHUS U3yYEHHOTO;

- S3BIKOBOE O(pOpPMIICHHE OTBETA.

IToka3zaTenn u MIKaNa OIeHUBAHMU:

Ixana orneHUBaHUS ITokazarenu

CraButcs mpH MOJIHOM OTBETE Ha JIBa BOIPOCA U BEPHOM PEILIEHUU 3a7aud IPU ITOM:

- o0yJaroIuiicsl TOJIHO W3JIaraeT MaTepual, JaeT NpPaBWIBHOE OIpeaecHre
OCHOBHBIX ITOHSITHH;

- oOHapy>XMBaeT TIOHMMaHUE MaTepuaia, MOXKET OOOCHOBaTh CBOHM CYXKJICHUS,
OT/IM4HO MPUMEHUTh 3HAHWS HA TNPAKTHKE, MPUBECTH HEOOXOJMMBIC NMPUMEPHl HE TOJIBKO U3
y4eOHHKAa, HO H CaMOCTOSTECIILHO COCTABICHHBIC, B TOM 4YHCIC U3 Oyaymien
npo(eCCHOHATBHOM NeSITEIBHOCTH;

- M37araeT MaTepuan IMOCJIeOBaTeIbHO W MPABUIBHO C TOYKH 3pEHUS HOPM
JIUTEPATYPHOTO SI3bIKA
BricTaBisieTcst mpy HEMOJIHOM OTBETE Ha JIBa BOMPOCA M BEPHOM PEILECHUU 3a/laud IpU
3TOM:

Xopomo — 00yJaroIuiicsl TaeT OTBET, YAOBJICTBOPSIONIAN TEM K€ TPEOOBAHUSIM, YTO U IS
OTMETKH «5», HO momyckaer 1-2 ommOku m 1-2 HemoueTa B IOCIEAOBATEIBHOCTH U
SI3BIKOBOM O(DOPMIICHHH M3JIaraeMoro

IMonmyuyaer oOywaromuiics mpu: 1) HEMOJMHOM OTBETE Ha JIBa BONPOCAa W HEMOJHOM
peleHny 3a1a4yu; 2) HEMOJHOM WM HEBEPHOM OTBETE Ha OJIMH U3 BOIPOCOB U HEMOJIHOM

YaoBiaerBoputeabHO




peIICHUN 3aaavu; 3) HEBCPHBIX OTBETAX Ha JiBa BOIPOCAa W BCPHOM PCUHICHHUU 3aJia4vu,
4) BepHBIX OTBETaxX Ha /IBA BOIPOCA U HEBEPHOM PEIICHUH 33aa49H TIPH ITOM:

- o0yuaromuiicst oOHapy>KHBaeT 3HAHWE U TIOHNMAaHHE OCHOBHBIX TTOJIOKEHUH TaHHOM
TEMBI, HO:

- U3/araeT MaTepHajl HEMOJIHO U JIOMyCKAaeT HETOUHOCTH B OMNpPENEeNCHUM IMOHSTHIl
nim GOpMYIIMPOBKE ITPABHUIT;

- HE yMEET JOCTATOYHO TIIyOOKO M JO0Ka3aTelbHO OOOCHOBATH CBOU CYKACHHS H
MIPUBECTHA CBOU ITPUMEDEI;

- U3J1araeT MaTepuall HEIOCIEeNOBaTeIbHO U JAOMYCKAaeT OMIMOKM B SI3bIKOBOM
oopMIICHUH H3TIaraeMoro
BricTaBnsieTcs npu HEBEPHBIX OTBETAaX Ha JBa BOIPOCA U HEBEPHOM PELLECHUH 3aJaudl IpU
ITOM:
HeynoBjieTBOPHTEILHO - oOywaromuiicss OOHapyXuBaeT He3HaHUE OOJbLIEHl YacTH COOTBETCTBYIOILETO
BOIIPOCa, TOMTyCKAeT OMIMOKH B ()OPMYJIMPOBKE OIPE/ICIICHUN 1 TIPaBHJI,

— FICKa)KaIOIMe UX CMBICI, OECIIOpsTI0YHO M HEYBEPEHHO H3JIaraeT MaTepuai

B nponeHTHOM COOTHOIIEHHWH OLEHKHU (MO YeThIpEXOANBHOM CHUCTEME) BBICTABISIOTCS B
CJIEIYIOIINX JIMaIla30Hax:
«HEYJIOBJIETBOPUTEIBHO» - MeHee 75%
«YIOBJIETBOPUTETBHO» - 76%-85%
«xopowo» - 86%-92%
«oTmaHO» - 93%-100%

OneHky, KOTOpbIE BBICTABIIAIOTCS HA 3au€Te C OLIEHKOH, KOpME 3HAHWW, YMEHMH M HaBBIKOB
0o0yyaroIuxcs Y4YUTHIBAIOT CTENEeHb C(OPMUPOBAHHOCTH Y IOCIEIHUX O00LenpodeccuoHanbHOM
komrereHu OIIK-2 — cmocoOHOCTh TPUMEHSTh €CTECTBEHHOHAYUHBIE U OOICHHKECHEPHBIC 3HAHUS,
aHAJIUTUYECKHE METO/Ibl B IPO(ECCUOHAIBHON eI TEIbHOCTH.



