IIpunoxkenne k paéoyeii nporpaMme JMCIHUIIIHHBI
Puszuka

CrneruanpHOCTh - 26.05.01 [IpoekTHpoBaHue U MOCTPOiiKa Kopadie, CyJ0B B 00BEKTOB
OKEaHOTEXHHUKHU
Hanpasnennocts (mpoduisb) — [IpoekTupoBanue u NocTpoiika CyJJ0B U 00bEKTOB OKEaHOTEXHUKHU
VYuebnslit man 2025 roga pa3paboTku

®OHJ OHEHOYHBIX CPEJACTB
1 Haznayenue ¢onna oueHounbix cpeacts (POC) no aucuunianxe

@®OC o y4eOHO# TUCIUIUIMHE — COBOKYITHOCTh KOHTPOJIHBIX MAaTEPUAIOB, MTPEIHA3HAUCHHBIX
JUIS U3MEPEHHUS YPOBHSA TOCTHKEHUSI 00YyYaIOIIMMCSl YCTAHOBJICHHBIX PE3YyJIbTaTOB OOYUYCHHUSI, a TaKXKe
YPOBHSI COPMUPOBAHHOCTH BCEX KOMIETCHIMH (MM MX YACTEH), 3aKPETUICHHBIX 3a TUCIUTUIMHOM.
®OC wucnosb3yercss NpU MPOBEACHUM TEKYLIErO KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHOM
aTTeCTaIluu O0yYarOITXCS.

3anaun OC:

- yIpaBlIeHUE TMPOIECCOM MPHUOOPETECHUST 00YIAOIIUMUCS HEOOXOUMBIX 3HAHHUM, YMEHHM,
HABBIKOB U (pOpMHUpPOBAHUEM KOMIIeTeHIIUH, onpeneneHnbix B ®I'OC BO;

- OIICHKA JIOCTHKEHUIN 00YyYarouIuxcsi B MPOIECCe U3YUYEHUSI TUCHUILIIMHBI C BBIJICJICHUEM
MOJIOKUTETIbHBIX/OTPUIIATETbHBIX pe3yabTaToOB u IJIAHUPOBAHME peIynpexaaromux/
KOPPEKTUPYIOITNX MEPOTIPUSITHH;

- obecrnieueHue COOTBETCTBUSA pe3yabTaTOB oOyueHus 3ajayam Oymyiieit
po(ecCHOHATLHON ACSITEILHOCTH Yepe3 COBEPIICHCTBOBAHWE TPAIUIIMOHHBIX W BHEJAPEHUEC B
00pa30BaTeNbHBIN MPOIIECC YHUBEPCUTETA HHHOBAIIMOHHBIX METOJIOB O0YUYECHHUSI.

2. Ctpyktrypa ®OC u npuMeHsieMble MeTO/IbI OIEeHKH MOJTy4YeHHBIX 3HAHMIT
2.1 O6urune ceegenuss 0 POC

®OC mno3BOJIAET OIEHUTh OCBOCHHE BCEX YKa3aHHBIX B pabouedl mporpamMme JIeCKpPUITOPOB
koMmmeTeHIuH, ycranoBieHHbIX OITOII. B kadecTBe METOI0B OIICHUBAHUS IPUMEHSIOTCS: HAOTIOACHNE
3a paboToil, HAONIOACHUE 3a JCUCTBUSMU B CMOJEIMPOBAHHBIX YCIIOBUSX, MPUMEHEHHUE aKTHUBHBIX
METOJIOB 00yUYEeHUS, IKCIPECC-TECTUPOBAHNE, TPOrPAMMUPOBAHHBIE TECTHI.

CrpyxkrypasiMu 35ieMenTaMu @OC no auctumumae sisitores: @OC st mpoBeACHUS TEKYIIETO
KOHTPOJIS, COCTOSIINE M3 YCTHBIX, MUCbMEHHBIX 3a/IaHHIA, TECTOB, IIIKAJIBI OIIEHUBAHMUS (IKCITPECC OMPOC
Ha JISKIUAX TI0 TEKYIIEH TeMe, CaMOCTOSTEIHPHOE PeIIeHre 3a7a9 U OOBSICHEHHE UX PEIICHUS, 3aluTa
OTYETOB 110 JJabopaTopHbIM padoTam), POC mis MpoBeCHHS TPOMEKYTOUHOM aTTecTaluu (3K3aMEeH U
3a4eT C OLIEHKOH ), COCTOSIINN U3 BOMPOCOB, TPEOYIOMNX MUCEMEHHOTO OTBETA, U IPYTUX KOHTPOJIHHO-
M3MEPUTENIBHBIX MaTePUATIOB, ONMUCHIBAOIINX MMOKA3ATENH, KPUTEPUU U LIKATy OLEHUBAHHUS.



2.2 OueHOYHBIC MATEPHAJIBI VISl IPOBEICHNS TEKYIero KOHTPOJIs

BxoaHo#i KOHTPOJIb
TecTtupoBanue:

BxonHOW KOHTpOJb I

POBOJUTCS C IIEIbIO ONPEAETIECHUs YPOBHS 3HAHUU OOydarommxcs,

H606XO,Z[I/IMBIX AJId YCIICITHOI'0O OCBOCHHA MaTC€pHuaia JUCIUILINHEI.

VY CcTaHOBHUTH COOTBETCTBHE MEXIOY (I)I/ISI/I‘-IGCKI/IMI/I BEIIMYNHAMHU U UX ONIPEACICHUAMM:

1 Vckopenue —
2 CkopocTb —
3 Dueprus —

4 Wwmnynec —

A 370 Qu3NUecKas BeINYNHA, XapaKTePH3YIOIast MyTh, IPOWAECHHBIH TEJIOM B
€IMHHILYy BPEMEHU;

B 3710 ¢u3nyeckas BeIUINHA, YUCICHHO PaBHAs POU3BEACHUIO MAcChl TE€Ia Ha €TO
CKOPOCTb;

B sT0 Qu3nueckas BeIMUNHA, XapaKTEPHU3YIOIIasi U3MEHEHHE CKOPOCTH B €ANHHUILY
BPEMEHH;

I' 3710 Pu3nueckas BenuUMHA, KOTOPAs SBISETCS KOJINYECTBEHHOW MEpOi BceX hopm

JIBIDKEHUSI M B3aUMOJICHCTBUS TeJl.

YcTaHOBHUTE COOTBETCTBHE MEXIY 3aKOHOM MiN (GOpMyIoii 1 pu3ndeckoi BETMIMHOMN:

mV 2
1

2
2 F=G%
3 V=V,tat
4 If:mé

A CKopOoCTb IPH PaBHOYCKOPEHHOM JIBH>KEHUHU
b Bropoii 3akoH HeroToHa
B Kunernueckast sHeprust

I' 3axoH BceMUPHOTO TATOTEHUS

VCcTaHOBHTE COOTBETCTBHE MCKIAY (1)PI31/I‘I€CKHMI/I 00BEKTAMHM U UX OIIPpCACIICHUAMMU

1 I'paBuTaIiioHHOE MOJIE —

2 MaruutHoe
osie —

3 DnekTpuuecKoe mojue —

4 DIeKTpOMArHuTHOE TOJIe —

A 3710 QopMa CyLIeCTBOBAHUS MaTePHHU, KOTOpasi BO3HUKAET BOKPYT ITPOBOJAHUKOB C
TOKOM;

B 5310 dopma cymiecTBOBaHHS MaTepUH, KOTOPas MIPECTABIAET COO0I COBOKYITHOCTh
3JIEKTPUYECKOT0 ¥ MAarHUTHOTO TOJIEH, pacipOCTPaHAIOIINXCS B TPOCTPAHCTBE;

B sT0 opma cymiecTBOBaHMS MaTepHH, KOTOpasi 00yCIaBINBACT MPUTIKEHHE TE;

I' aT0 hopma cymecTBOBaHHS MaTepUH, KOTOPask BOSHUKAET BOKPYT JIEKTPHUUECKU
3apsKEHHBIX TEJL.

VcTaHOBHTE COOTBETCTBHE YpaBH

CHUECM, KOTOPOC OIMUCBHIBACT DJICKTPHUUCCKYIO CXCMY. U BHGKTpH‘ICCKOﬁ CXEMOM:

1 y=u,+u,+U,

A 1 2 3
/-y

2 U=U,+U,=U, 2
1 —
4 u=u,=U,=U, b
1 2

B -@_

r
Y CTaHOBHTE COOTBETCTBHE MEXKIY CIUHUIIAMU H3MEPCHUS ¥ (PH3HMYCCKIMU BETHYMHAMH, KOTOPBIC H3MEPSETCS B 3TUX
BEJIMYMHAX:
1 Om Mg A YenbHas TETUIOTa CropaHus TOTIHBA
2 JIx/xr-K; b YnenbHoe conpotuBieHre
3 JIx/kr; B VnenbHas 3Heprus cBs3u aapa
4 MbdB/a.e.m. I' YaenbHast TEMI0€MKOCTh




YcTaHOBHTE COOTBETCTBUE MEXKIY (DOPMYIIOH 1 3aKOHOM MM (PU3UIECKON BETMUNHOM:

R=p—
1 s
2 hV: Ek+A6’le
2
s=vt+2L
3 2

gma=F+F..+..F

A IlyTh nIpu paBHOYCKOPEHHOM JBUKEHUU
b Bropotii 3akoH HeroTona
B ConpoTtuBneHue JIMHHOTO MPOBOJHUKA

I' YpaBuenne Ditamreiina st Gotorddexra

ra3oM C IOCTOSIHHOM MacCO:

YcTaHOBHUTE COOTBETCTBHUE MECXKIY Ha3BaHUEM IIpolecca u Fpa(l)I/IKOM rnpoi1ecca, KOTOpI)IfI COBEpHIACTCA Had NACAJIbHBIM

1 M3obapHoe pacmmpenue
2 H30xopHOE HarpeBaHHe
3 H30xopHOE OXJIaXKICHUE

4 W3otepmuueckoe
pacupeHue

YcraHOBHTE COOTBETCTBUE MEXAY (PU3NUECKON BETMYMHON MM 3aKOHOM U (POPMYJIOH, €€ ONMCHIBAIOLINM:!

1 MaruuTtHast HHIyKIUS
2 MarauTHslil IOTOK
3 Cuiia Amnepa

4 Cumna JlopeHia

A UdBVsina

g IBlsina
M

B IS

r BScosa

YcTaHOBHTE COOTBETCTBHUE MECXKIY q)yH}IaMeHTa.HI)HI)IMI/I (I)I/I3I/I‘ICCKI/IMI/I KOHCTaHTaMH1 U UX 3HAYCHUAMMU:

1 IMocrostuHas bombpiMana

2 Ilocrosunas ITnanka

3 YHuBepcanbpHas ra3oBas
IIOCTOSIHHAS

4 Yucno ABorajapo

R=831/pwc/ke- K

A

g Na= 6,02-10% moms "
g k=138-10% Joc/ K
r h=6,63-10" Joc - ¢

VCcTaHOBHTE COOTBETCTBHUE MCKIY q)OpMyJ'IOfI, KOTOpast COOTBETCTBYCT (1)I/ISI/I"ICCKOMy SIBJICHUIO, 1 3TUM SIBJICHHCM !

1 Eq;
2 |1°RAt;
3 27JJLC ;

4 Amc?

A DIeKTpOCTaTHYeCKOe B3aNMOACHCTBHE 3apsDKCHHBIX TEIl

b OnexrpoMarHuTHbIE KOJIEOAHMS

B Tennora, BeIaesIOmasics Mpyu NPOXOXKIAECHUU 110 IPOBOJAHUKY MIEKTPUUECKOIO TOKA
I' DHeprus, KOTOPYIO HEOOXOMMO 3aTPaTUTh, YTOOBI Pa3OHTh SIIPO aToMa Ha
COCTABJISFOLINE €T0 HYKJIOHBI

Kpurepnu onenuBanus:
OneHnBaHUE BXOJHOI'O TECTHUPOBAHMSA OCYILECTBIAETCS MO HOMUHAIBHOM IIKale — 3a
HpaBHHLHBIﬁ OTBCT K KaXIOMY 3aJJlaHUIO BBICTABJIACTCA OJUH 63.)1)1, 3a HC HpaBHHLHBIﬁ — HOIJIb.




OO01mas oreHKa KaxkJI0ro TeCTa OCYIIECTBISIETCS B OTHOIICHHH KOJIMYECTBA MPABUIBHBIX OTBETOB K
001eMy 9nciTy BOMIPOCOB B TECTE (BBIPAXKAETCS B MPOIICHTAX ).

YpoBeHb 3HaHWK OOYYarOMIMXCs, HEOOXOIMMBIX JIJIsi YCIEIIHOTO OCBOSHHUS MaTepuana
JTUCHUIUIMHBL, ompenenserca no HaOpanHbiM Oaiiam. Ilpu onenke 75 % u Goisee mpaBHIIbHBIX
OTBETOB YPOBEHb 3HAHHI 00YYAIOLINXCS CUUTACTCS docmamounbim (OLeHKa —3auTeHo). [pu onenke,
MeHbIIel 75 % MmpaBUIbHBIX OTBETOB YPOBEHb 3HAHUN 00YYAIOMIMXCS CYUTACTCS HeOOCMAmMOYHbIM
(OlLIeHKa — HE 3a4TEHO).

Bpewmst mpoxosknenust Tecta — 5 MUHYT (ITpH BBITIOJIHEHUH S 3a/1aHuid) v 10 MUHYT (TIpH BBITOTHEHUT
10 3amanwmii).

JKcnpecc Onpoc HA JeKIMSIX M0 KaXI0i TeMe

Tema 1. OcHoBHble noHATHS MexaHuku. Kunemaruka KpusosinHeiiHoe JIBHKEHHeE.
KunemaTuka 1BUKeHUS 10 OKPYKHOCTH

Jleknusa 1. Ilpenmer mexanuku. OCHOBHbBIE MOHATHA MexaHUKU. Kunematuka. PaBHOMepHOE
JBUKEHUE. PaBHOYCKOpEHHOE IBM)KEHHUE

KonTtpossHsIii Bonpoc

1.HazoBuTe OCHOBHBIC €AMHUIIBI H3MepeHns B CucTeMe NHTEPHAIMOHAIBHOM n3MepeHns Gpu3ndeckux BenuduH. [laiTe
ONpeNeTIeHUs X 3TAIOHOB.

2.Kaxkwue nBa crioco0a onrcaHusl MEXaHHYECKOTO ABWKEHHS B IEKapPTOBOH CHCTEME KOOPIMHAT CyIIecTBYIOT? B uem
OHH 3aKitodaroTcs? Kak cBsi3aHbl Mexay co00i COOTHONICHHEM KOOPAWHATHBIN U BEKTOPHBIM CIIOCOOBI OTTUCAHUS
MEXaHUYECKOrO JBUKEHUS?

3.Kaxkoe nBwxeHne Ha3pIBaeTCsl paBHOMEpHBIM? [IprBeanTe MpUMepsl paBHOMEPHOTO IBMKCHHMS. 3aITUIINTE CHCTEMBI
ypaBHEHUH, ONHMCHIBAIONINX PABHOMEPHOE IBUKEHUE B BEKTOPHOM, KOOPIMHATHOM H CKAJISIPHOM BHJIAX.

4. [laiite onpeneneHue cpeHe 1 MTHOBEHHOM CKOPOCTH.

5.Kakoe nBrxeHne Ha3bIBaeTcsl paBHOYCKOpeHHbIM? [IpuBeuTe IpuMepsl paBHOYCKOPEHHOTO IBUIKEHUS. 3alHIITHTe
CHCTEMBI YpPaBHEHHH, ONMCHIBAIOIINX PABHOYCKOPEHHOE JBI)KEHHE B BEKTOPHOM M KOOPAMHATHOM BHJAX.

6. JlaiiTe onpeneneHne cpeTHEro ¥ MTHOBEHHOT'O YCKOPEHHUSL.

Jlexnus 2. BpamniarenbHoe IBHKEHHE. YTJIOBbIE BETUYMHBL. B3aMOCBS3h MKy JTUHEHHBIMU
U YIJI0BbIMH BelnunHaMu. CHcTeMa KUHEMAaTUYECKUX YPAaBHEHM, OMUCHIBAIOLIMX PABHOIIEPEMEHHOE
JBIDKEHUE MO OKpYX)HOCTH. CHCcTeMa KMHEMAaTHYeCKUX YPaBHEHHH, OMHICHIBAIOIINX JABUKEHUE TETa,
OpOILIEHHOTO MOJ] YTJIOM K TOPU30HTY

KonTposbHsIii Bompoc

1.3anumuTe cucTeMy KMHEMaTHYECKUX YpaBHEHHI!, ONMMCHIBAIOIINX CBOOOIHOE Ma/IeHNE

2.3anumure CUCTeMY KHHEMaTHIECKUX YpaBHEHUH, OIIMCHIBAIOIINX JABIKCHHE TeJla, OPOIICHHOTO O] YTIIOM K
TOPHU30HTY

3.Kakue ¢pusndeckre BEeTUUNHBI Ha3BIBAIOTCS: IEPHOIOM BpallleHus ? YacTOTO! Bpamienus? Kakas Mexay HUMA
CYIIECTBYET B3auMOCBsI3b? Kak OHU CBsI3aHBI C YIIIOBOM CKOPOCTHIO?

4, 3anummuTe CUCTEMY KHMHEMATHYCCKUX ypaBHeHI/Ifl, OIMMCBIBAIOINX BpalIaTCIIbHOC IBUKCHHUC

Tema 2. lunamuka

Jexuuss 3. OCHOBHBIE NOHATHSA IWHAMUKHA. 3akoHbl Herorona. CnenctBust u3 |l 3axoHa
Herorona. Macca kak mMepa mHepTHOCTH Ted. Buasl cun B npupone. Cuila BCEMHPHOTO TATOTEHHS.
Macca kak MCpa I'paBUTALMOHHOI'O B3aHMOI[CﬁCTBHﬂ TCII
KoHTponbHbIi Bopoc

1.Yto u3yuaer auHamuka? OxapakTepu3yiTe OCHOBHBIEC TOHATHS TUHAMUKH.

2.Chopmynupyiite Tpu 3akoHa HploTOHA. YKaXHUTE YCIOBUS, NPU KOTOPHIX OHU BBITIOJIHSOTCS?

3.Chopmynupyiite 3akoH BceMUpHOTo TsiroteHusi? Kak onpenensercs: yCKOpeHue CBOOOIHOTO MaACHHS Ha
MTOBEPXHOCTH JIFOOOM IIAHETHI?




Jlexkuus 4. Cuna tsoxectu. Pacuer yckopeHus cBOOOIHOTO MajeHUs Ha MOBEPXHOCTH JHOOOM
mnaHeTel. Bec Tema. Cuna ynpyroctu. 3akon ['yka nipu nedopmanusx pacTsokeHus (CKaTHsl), CIBUTA,
Kpy4Y€Hus

KoHTponbHbIil Bonpoc

1. JlaiiTe onpenesieHne CUIIBI TSXKECTH U Beca Tella.
2.Kak paccuuTarh yCKOpeHHE CBOOOIHOTO Ma/IcHHs Ha HOBEPXHOCTH JIFO00H IIaHeThI?
3.Kak cBs3anbl Mexty c000# 3akoHBI [ 'yKa s pa3iIMyHbIX BUJIOB eopMarui?

Jlekumsa 4. Cunbl peakuuu. Cunbl TpeHus. Ilpunuun otHocutensHocTu [anunes. 3akoH
CJIO’KEHHSI CKOPOCTEH

KontpossHsIii Bonpoc

Kak cBsi3anbl Mex 1ty co00it 3akoHbI ['yKa JJIsl pa3iIMYHbIX BUJOB 1e(opMaiuii?

B uem 3aknrouaeTcs OTIAUYME CHIT peakuuu OT APYrux BUAOB CUJI B npnpo;le?

HpI/I KaKUX YCJIOBUAX BO3HUKACT CWJIa TPCHUA KayeHwus?

IIpu KakKX yCIOBHUAX BO3HUKAET cuia TpeHus nokoa? IlpuBeaure npuMepsl.

IIpu KakKX yCIOBUSX BOHUKAET CHJIA TPEHUS CKOJIBXKEHUA?

IIpu kakuX yCIOBHSX BO3HUKAET cuila Bsa3koro Tperua? IlpuBeaure npuMepsl.

N|o|gMwINIE

B 4em 3akirodaeTcs MpUHIMI OTHOcUTENbHOCTH . ["ammtes?

Tema 3. 3akoH coxpaHeHUs1 UMNTYJbca. PeakTuBHOE ABMKeHHEe. 3aKOH IBUKEHUS LIEHTPA
macc PaGora, MOIIHOCTD, JHEPrus. 3aKOH COXPAHEHHUSs MOJTHOH MeXaHU4YeCKOH IHePruun

Jlexknus 5. Mexanudeckue cucreMsl. Vimmysbce. 3akoH coxpaHeHHs uMItyJibea. O THOPOJHOCTb
npocrpancTBa. LleHTp Macc. 3akoH ABMXKEHMsI LieHTpa macc. MexaHuueckas padorta. MOIIHOCTB.
Oneprusa. Kunermdeckass sHeprus. IloTeHnuanbHble M HENOTEHUMANbHBIE cuibl. [loTeHnuanbHas
JHEpPrUs Tejlla B OAHOPOJHOM Ioye TspKecTH. IloTeHuumanbHas OJHEpPrus TIpPaBUTALHOHHOIO
B3aumojeiicTBus. [loreHunanbHas sHeprus ynpyroi nedopmanuu. IlomHas MexaHuueckas HEprusl.
3aKOH COXpaHEHMsI IOJTHOM MEXaHUYECKOU DHEPTUU
KoHnTponbHbIil Bonpoc

1.Kakue cucteMbl Ha3bIBalOTCS MexaHudeckumu? [IpuBenure npumMepsl MEXaHHUECKUX CHUCTeM. [IpH Kakux yCIOBHSIX
BBINOJIHSETCS] 3aMKHYTOCTh MEXaHUYECKOW CUCTEMBI?

2.Kakas (1)I/I3I/I‘IGCK8.$[ BCJIMYMHA HA3bIBACTCA I/IMHyJ'H)COM? Hazosute CAVMHNIBI UBMCPEHUA UMITYJIbCA.

3. ChopmynmpyiiTe 3aKOH COXpaHEHNs UMITyJIbca. Kakoe cBOWCTBO MPOCTPAaHCTBA MIPUBOAUT K 3aKOHY COXPaHEHHMS
uMIyJibca’?

4.Kakoii pr3u4ecKuii CMBICI HECET 3aKOH JIBU)KEHHMSI IIEHTpa Macc?

5.Kakas ¢usnyeckas BenMYMHa Ha3bIBACTCS MEXaHHYECKOi pa0oToi? B Kakux eIMHHIAaX U3MepSeTcs MeXaHHYecKast
pabota?

6.Kaxkas ¢mu3nueckas BeIMUMHA Ha3bIBaeTCSA MOIIHOCTHIO? B Kakux enuHMIIaxX u3MepsieTcs MoIHocTs? Ha uto
pacxoayeTcsi MOIITHOCTh B MEXaHWUECKHX yCTpoiicTBax?

7.Kakas ¢pu3ndeckas BeIWIMHA Ha3bIBAeTCSA YHEPTUeii? B kakux equHUIaX u3MepseTcs?

8.Kakas ¢m3nveckas BeIMIMHA Ha3bIBACTCA KHHETHICCKOH SHeprueir? Uemy paBHa paboTa 0 M3MEHEHUIO CKOPOCTH
Tena?

9.Kakas ¢u3nveckas BeIMIMHA Ha3bIBACTCS MOTCHIIMANBHOM sHeprueii? Kakue BUbI TOTCHIMATBHOW SHEPTUU
u3BecTHHI B Mexanuke? Kak onpenensercs pabota mpu M3MEHEHUH NOTSHIIMAIBHON YHEPTHU Tea?

10. Kaxas ¢usnueckas BeJTMYMHA Ha3bIBAETCS TIOJIHON MEXaHUYECKOW dHeprueit?

11. ChopmynupyiiTe 3aKOH COXpaHEHUs MOJTHOW MeXaHUUECKOH sHeprun. HazoBure yclioBHS BBIIOJIHEHHUS 9TOTO
3aKOHa.

Tema 4. /luHaMMKa BpalIATeJbHOIO IBHMKeHHMs TBepaoro rtejga. Craruka. YciaoBus
paBHOBecHs

Jlekmusi 6. MomeHT cuiabl. MomeHT wummyiabca. (OCHOBHOE ypaBHEHUE JIUHAMHUKH
BpamaTCJIbHOIr0 JABUKCHHA. 3akoH COXpPAaHCHUSA MOMCHTA HMITYJIbCA. A6COJIIOTHO TBCPOAOC TCIIO.
Kunematuka nBuKeHHs TBepAOro Teina. MOMEHT HMITyJbca Bpalllalolerocss TBEPAOro Tena ¢



3aKpEeNICHHON OChI0 BpaleHusl. OCHOBHOE ypaBHEHUE TMHAMUKHY BPALATEIbHOIO IBUKEHUS TBEPAOTO
TeJla C 3aKPEIJIEHHOM OChIO BpallleHsl. MOMEHT HHEpLMHU TBEPAOTO TeJa
KonTtpomsHslii Bonpoc

1.Kakas CbI/ISI/I‘{CCKaH BEJIMYKMHA HA3bIBACTCS MOMEHTOM CcHIbl? Kakas (1)PI3I/I‘{eCKa$[ BCIINMYHHA HAa3bIBA€CTCA MOMCHTOM
I/IMl'IyJ'II)CEl? HazoBute nx ¢quHHUIIBI N3MEPCHUA (1)I/I3I/I‘~ICCKI/IX BCJIMYMH.

2. ,Z[aﬁTe OIpPCACICHNEC MOMCHTA UMITYJIbCAa Bpallarolerocsa TBEpAOro Tejiaa ¢ 3aerHJ'IeHHOI>i OCBIO BpalllCHUA.

3.HazoBute KMHEMaTHYECKHE YCIIOBHUS, B KOTOPBIX JAeHCTBYeT (prsnueckas MOeb «a0COIIOTHO TBEPIOE TEJION.
4.3anuIuTe OCHOBHOE YpaBHEHHE THHAMUKH BpaLaTeIbHOTO OBHKEHHMS. [IpH KaKuX yCIOBHAX 3TO YpaBHCHHUE
BBINOJIHACTCA?

5.CopmynmpyiiTe 3aK0H COXpaHCHHSI MOMEHTa UMITyJbca. [Ipu KaKuX yCIOBHSAX ATOT 3aKOH BBITIOTHSIETCS?
6.3anumnTe OCHOBHOE YpaBHCHHE AUHAMHUKHU BPAIATEIFHOTO ABM)KEHHUS TBEPIOTO TeNa C 3aKPEIUICHHOMH OChIO
BpalIeHHs

Jlekumsa /. Ilpumepbl BBIYMCIIEHUS MOMEHTOB HMHEPLUHU TEJ INPABUIbHOW I'€OMETPUUYECKOU
¢dopmbl. Teopema I'toiirenca-1llreitnepa. Kuneruueckas sHeprus BpamareabHoro AsrkeHus. Pabora
IIPY BPAILATEIBbHOM JBIKEHUU. AHAIOTUs MEXKY ITOCTYNAaTEJIbHBIM U BpAlIATEJIbHBIM JIBHKEHUEM
KonTtposbHsIii Bonpoc

1. TaiiTe onpejenieHne MOMEHTa UHEPIIUU TBEPIOTO Tea.

2.Coopmynupyiite Teopemy I roiirenca-1ITeiinepa.

3.Kak u xorza npumensetcs Teopemy [ roiirenca-1Iteiinepa?

4.Yemy paBHA KHHETHYECKas SHEPTHs BpallaTeIbHOro ABmkeHus? [1nockoro nBmkenus? BpamaTensHo-
NOCTYIATSIbHOIO IBHIKCHHS ?

5.Kak onpenensiercs paboTa npu BpaliaTeIbHOM JIBIKCHUU?

Jleknus 7. Cratuka. LleHTp TskecTH Tena. YciaoBus paBHoBecus. Teopus ppluara Apxumena
KonTtpossHsIii Bonpoc

1.Kaxkas Touka TBEPAOTO TCJIa HA3BIBACTCS IEHTPOM Tsoxectn? Kak OMPEACIIACTCA HEHTP TAKECTHU TBEPAOTO tena? Kak
CBS3aHbI MCIKIY coboit LCHTP TAKECTH M LICHTP MACC TBEPAOTO Tema?

2.Kaxkoe cocTosiHUE TBEpIOTO Tejla Ha3biBaeTcs paBHOBecHeM? ChopMyupyiTe ABa YCIOBHS paBHOBECHSI.

Tema 5. Mexannueckue Kojeoanus. BoaHbl

Jlekuua 8. Mexanuueckue kojeOaHusA. YpaBHeHHs MalbliX Kojebanuil. CBoOOIHBIE
rapMoHnueckne kosieOanus. [lpyxuHHBIA ocuuuisiTop. dusznyueckuii MasTHUK. MaTeMaTHyecKHit
MasiTHUK. 3aTyxaomiue Konebanus. Beinyx1eHHbIe KoneOaHus. Pezonanc. ABTokonebanust
KonTpoabHsIii Bompoc

1. Kaxue xonebGaHus Ha3bpIBAIOTCS CBOOOTHBIMU TAPMOHHUUECKUMHU?

2.Yt0 B (hu3mKe Ha3bIBACTCS FAPMOHUYECKUM ocuisiTopom? Kak onpenenstoTest Ieproisl B COOCTBEHHBIC YacTOTHI
KoJieOaHHH NPY>KUHHOTO, PU3NYECKOT0 M MaTeMaTHYECKOTO MasiTHUKOB?

3.Kaxkue xoneOanus Ha3pIBaIOTCS 3aTyXaromuMu? Kak 3aBUCHT aMIUTUTY 12 3aTyXaroIUX KoiebaHui oT koadduimenra
3aTyXaHus?

4.Kaxue konebaHns Ha3BIBAIOTCS BRIHY X IeHHBIMI? Kora 1 py KakuX yCIOBUSAX MBI BCTPEUYAEMCS C SBICHUEM
BBIHY’KJICHHBIX KoJiebanuii? Kakoe siBleHre Ha3pIBaeTCsI PE30HAHCOM?

Jleknust 9. XapakTepuCTUKU BOJHBEL. YpaBHeHHE Oeryineil BONHBL. [IpUHIMI Cyneprno3unum
BoJiH. MHTepdepenus BoaH. Ctosiune BOIHBL. 3BYKOBBIE BOJHBL. DddekT Jomuepa
KoHTponbHbIi BOpoc

1.Yto Ha3bIBaeTCs BOJIHOBBIM MporieccoM? Uem BomHa oTiimdaeTcs oT kojiebanus? Kakyro Gu3ndecKyro nmpupoay
HUMEIOT BOJIHBI? YeM OTIMYAI0TCs MPOIOIbHBIC W NOMEPEYHBIC BOJIHBI?

2.Kakwue BOTHBI Ha3bIBAIOTCS rapMOoHUYeckuMu? Kakue (pu3nveckre XapaKTepUCTHKU OMICHIBAIOT BOJMHBI? B uem
3aKIII0YAETCS SIBIICHHUE CYIEpIo3uIiy BoJH? UTo Ha3hIBaOT BOJHOBEIM MakeToM? Kak onperensercs rpymmnopas
CKOPOCTb BOJIH?

3.Kakue BoJHBI Ha3bIBAIOTCS! KOrepeHTHbIMU? Kak MOKHO 00€CeYrTh KOrepeHTHOCTh BOJIH?

4.Kakoe siBieHue Ha3biBaeTcs nHTepdepenueit BonH? ['ie Mbl BCTpedaeMcst ¢ sIBIICHUEM UHTEPPEepeHIIUN
MEXaHUYCCKUX BOJIH?




5.Yro usydaet akycruka? Kakoe siBneHHe Ha3bIBacTCS 3BYKOM? yIIbTpa3Bykom? UH(pa3Bykom?

6.B uem 3akmrouaercs apdekr Jomnepa? Kakumu ypaBHeHussMu noarsepxkaaercs a¢pgexr Jomepa?

Tema 6. MexaHuKa JKHAKOCTEH U ra3zoB

Jlekums 10. OcHoBbl ruipocTaTUKU. OCHOBBI THAPOAMHAMUKHI

KoHTponbHbIi Bonpoc

1.Yto u3ygaer rugpocTaThka?

2.Yto ommchIBaeT ypaBHEHNE HEPa3phIBHOCTH. ['1e MBI y ce0s toma yOeskmaeMes B IPaBIIIBHOCTH STOTO ypaBHEHHUS?

3.Kakas ¢u3nveckas BeIMYMHA Ha3bIBACTCS AaBlicHHEM? B Kakux enquHUIAX U3MEPSIeTCs NaBiIcHUE?

4.Kaxoe maBieHre Ha3bIBAIOT TUApocTaTnaeckuM? [Ipu Kakux 00CTOSATEIhCTBaX HEOOXOAUMO 3HAThH 3HAUCHUE
THJIPOCTATUYECKOrO YCIOBHS?

5.Chopmynupyiite 3aKkoH ApxXuMena.

6.B 4yem 3akr04aeTCs MPUHIUI IHCTBUS THIPABIMYCCKOTO mpecca?

7.Yto n3zyyaeT ruipoMexaHuxa’?

8.I1pu kakux ycioBHsX BhINONHseTcS ypaBHeHne bepuym? Kakue cnenctsus u3 3akona bepuyinu Bel 3HaeTe?

9.Yem xapakTepH3yIOTCs peanbHbie )xuakocTu? Jlaite onpenenacHue BsI3kocTd. UeMy paBHa CHJla BHYTPEHHETO TPEHUS?

10. [Haiite onmpeaencHue peXXUMOB TEUCHUS JKUAKOcTe. UTo XapaktepusyeT uncio Peitnonbaca? [Tpu
KOHCTPYHPOBAHUH KaKUX YCTPOUCTB, MPHOOPOB U T.II. HEOOXOAMMO YUUTHIBATh urcio PeliHomnbaca?

11. Kakas cuna Ha3pIBaeTCs CHIION I0O0oBOTO conmpoTuBieHna? Kakas cuia Ha3pIBaeTcs MoabeMHOI cmoit? Kak ona
HanpasieHa? [Ipy Kakux yCIOBHIX BO3HHMKAeT noabeMHas cuiia? Kak 3To sBICHHE HCIIONb3yeTcs B TEXHUKE?

Tema 7. UgeaIbHBIA ra3. 3aKOHBLI HAEAJIBHOI0 I'a3a

Jlekumsa 11. OcHOBHbIE TIOHATHS TEPMOAMHAMHKHA H  MOJEKYJSPHOW  (DU3HKH.
TepmoMHaMHUECKUE TApAMETPHI ra3a. Y paBHEHUE COCTOSIHUS UJICaJIbHOTO Ta3a
KonTpoabHsIii Bompoc

1.Yro n3yuaer TepMogMHAMHKA M MOJIEKyJIsipHas ¢pusnka? Kak MeTon Gu3ndeckoro MoJeIMpOBaHHMS TIPOSIBIISICTCS B
TEpMOJMHAMUKE M MOJIEKYJIsIpHOH (husnke? Kakue pu3nuecKre MOIeNIN HCIOJIB3YIOTCS] B TEPMOANHAMUKE?

2.Kaxast TepMogMHaMu4ecKas CcTeMa Ha3blBaeTcs 3aMKHyToi? Kakyto usnueckyio Moziens B TepMOIMHAMUKE
Ha3bIBAIOT TEIOM?

3.Kakoe cocTrosiHUE TEPMOIMHAMUYECKON CUCTEMBI HAa3bIBAETCSl PABHOBECHBIM?

4.Kakas (uzndeckast MOJIETIb Ta3a Ha3bIBAETCS «UACAIBHBIM razom»? [Ipn KakuX yclIoBHAX WACANBHBIN ra3
TIOJJUMHSAETCS 3aKOHAM HJIeaJIbHOTO ra3a’?

5.Kakumu TepMoIHAMUYECKUME TapaMeTpaMy onuckiBaeTcs ra3? Kakoe ypaBHeHne CBA3BIBAET MEXIYy cOOOM
OCHOBHBIE TEPMOJMHAMHUYECKHUE MTapaMeTphI raza.

6. [Ipoananu3upyiiTe KaJOpUIECKOe M TEPMUIECKOE YPABHEHHMS COCTOSIHUSI HI€alIbHOTO ra3a. Kak yepes npyrue
TEepMOJMHAMHUYECKHE MTapaMeTpbl MOXKHO 3anucarh Y paBHeHHe MeHeneena?

Jleknus 12. OGoOmeHHbIi ra3oBbiid 3akoH. M3ompoueccsl. ['a3oBble 3akoHbI. ['paduyeckoe
n300pakeHNE Ta30BBIX 3aKOHOB. 3akoH JlaibToHA.
KontposHslii Bonpoc

1.Kak rpadudeckn n300paxaroTcst H301pouecch?

2.CoopmynupyiiTe ra30Bble 3aKOHBL. [IpuBeanTEe NPUMEPHI X UCIIOIb30BaHMS B TEXHHKE.
3.Kaxkoe naBnenue HaspiBaeTcs napuuaibHbiM? Chopmynupyiitre 3akoH danprona. [IpuBenure npumMeps! ero
HCTIOJIb30BaHUs B TEXHHUKE.

Tema 8. Temjoemkocth. I[losurponHbie mnpomecchbl. PaGora. IHTponus. OCHOBBI
CTATHCTHYECKOH TEPMOAMHAMHUKHI U MOJIEKYJIAPHOH (PU3HKH

Jlekuus 13. DneMeHThI MAaTEMATUYECKOM CTATUCTHKY, TPUMEHSIEMBIE B MOJICKYJISIPHOH (DH3HKE.
OcnoBHoe ypaBHeHue MKT. Pacnpenenenue Makcpeuia
KontposHaslii Bonpoc

1. 3anummte ocHOBHOE ypaBHeHue MKT.

2. Yo ycranaBiuBaeT ocHOBHOE ypaBHeHrne MKT?




Jleknus 14. Yucno yaapoB MOJEKYJ O CTEHKH cOCyZOB. YHCIO cTerneHeil cBoOOAbI MOJIEKYIL.
TeopeMa 0 paBHOpacnpeAeIeHUH YHEPTUH 110 CTENEeHsIM ¢B0001bl. BHYTpeHHss S Heprusi.
KontpossHsIii Bonpoc

1.Yto0 YCTaHaBJIMBACT TCOPEMA O PABHOPACIIPCACIICHUN SHEPIUU 1O CTCIICHAM CBO6OI[I)I?

2.Yemy paBHa MMOJIHAsI BHYTPSHHSISI SHEPTHUsI HACaNbHOro ra3a? AtoMoB kpructamuioB? Kak onpenensrorces: MosipHbie
HM30XOpHas M M300apHas TEIUIOEMKOCTH Yepe3 CTeIIEHH CBOOOIbI?

.]IeKIlI/ISI 15. TennoeMkocTH HACAJIbHBIX T'a30B W KPUCTAJLUIOB C TOYKH 3pPCHHUSA TCOPEMBI O
ABHOPACTIPCACIICHHUU. Pacnpe;[eneHHe MOJICKYJI IO CKOPOCTSAM
KoHTponbHbIil Bonpoc

1.Kakyo ¢pu3ndeckyro BeIMUMHY Ha3bIBAIOT TEIUIOEMKOCTHI0? Kakne BUabI TEIIIOEMKOCTH TPUMEHSIOTCS IS
npakTHYeckux pacueToB? Kakue crocoObl moBoja Teria K ra3000pasHoMy Telly CyIecTBYIOT? UeM OHM OTIHYaroTcs?
Kak oxn HasbiBaroTcs? Kak oTiimuaroTes yaeabHbIE TEINIOEMKOCTH TeT IIPU H30XOPHOM 1 H300apHOM mporeccax? Kak
OTIIMYAIOTCS MOJIIPHBIE TEIUIOEMKOCTH TEJl IPH M30XOPHOM U M300apHOM Iporieccax?

2.Yro ycraHaBimBaeT cooTHomeHne Maitepa? B yem 3akirodaeTcs GU3NIeCKUil CMBICT YHUBEPCAIEHOM Ta30BOM
MIOCTOSIHHOM?

3.Kakue nponecchl Ha3pIBarOTCS MOMUTPONHBIMHU? [IpruBeiuTe MPHMEpPHI HOIUTPOITHBIX IIPOIIECCOB B OKPY’KAIOIEM Hac
MHpe.

Jlekuusa 16. bapomerpuueckas dopmyrna. PacnpeneneHue MOJeKyl MO MOTEHIMATBHBIM
sHeprusiM. SIBieHwus neperoca. SBnenne cynepruapodooHoCcTH
KonTponbHblil Bonpoc

1.B uem 3akmogaeTcs ¢hyHAaMEHTAIBHBIA CMBICT OapoMeTpuieckoit Gpopmysl?

2.Kaxkwue siBneHus B pu3nke Ha3bIBaIOTCA sSBICHUAME NepeHoca? Kakue siBnenus nepeHoca Bel 3Haere? Kakumu
BEJTMYMHAMU OMHUCHIBAIOTC sIBJIeHUs nepeHoca? Kakue 3aK0HbI ONUCHIBAIOT SBJICHUS IIepeHoca?

Tema 9. OcHoBbI ds1ekTpOCcTATUKH. OCHOBBI Teopuu NnoJst. [IpoBoAHMKM M THIJIEKTPUKH B
3JIEKTPOCTATHYECKOM I0JIe

Jlexknusa 17-18. 3akoH coxpaHEHHUs 3JIEKTpUUEcKOro 3apsana. 3akoH KynoHa. DnekTpuueckoe
nosne. HanpsokeHHOCTh  3siekTpudeckoro nossd. IlpuHmun cynepnosunuu  nonei.  IInotHocTs
3JIeKTpUUEecKoro 3apsja. Paborta snekTpuueckoro moist Mo mepemenieHuro 3apsiga. [loreHiman
IIEKTPUYECKOTO NOJIA. B3auMOCBA3h MEX Yy HAIPSHKEHHOCTHIO M HANIPSKEHUEM AJIEKTPUYECKOTO MOJIS.
[loreHunanpHass »Heprus cuctemsl 3apsaoB. CkansgpHble U BEeKTOpHbIe moyid. CBsA3b BEKTOpa
HalpsDKEHHOCTH M IIOTEHUMajga  JJEKTPUYECKoro  noyil.  MareMaTtnyeckoe — ONMCaHue
JIEKTPOCTATHYECKOTO MO

KonTtpoabHbIii Bompoc

1.Yto npexacrasiser coboit 3apsa? Kakoit 3apsa Ha3sBatoT 3neMeHTapHBIM? Kakoe sBJIeHHEe Ha3hIBAIOT
dJeKTpU3aumen? DIeKTPOCTaTUUECKON HHIIYKIUEN?
2.B uem 3akiroyaeTcst 3aKOH COXPaHeHHUs! SJIEKTPUIECKOro 3apsia?

3.Yto ycranasnuBaet 3akoH Kynona? 3anummTe popMyity, ONICHIBAIOIIYO 3aKOH KyJIOHa B CKaJIsIpHOM U BEKTOPHOM
BUJIE.

4.Kakyro (opMy cylecTBOBAaHHSI MaTepHH HA3bIBAIOT JIEKTPUUECKUM HoseM? Kakumu XapakTeprcTHKaMu o0ianaeT
ANEKTpUYECKoe 1ose?

5.Kakas ¢m3nueckas BeIMUMHA Ha3bIBACTCS HAIIPSHKEHHOCTHIO 3JieKTprueckoro noisi? Kak oHa onpenesnsercs
MaTeMmatiueckn? B xakux enxuHMIax n3Mepsercs? UeMy paBHa HapsHKEHHOCTH MO TodeyHoro 3apsaa? [lnockoctu?
JByx mnockocteit? Hutu? Ilycroro mapa?

6. Kakast (husnueckas BeJIMUMHA Ha3bIBAETCS MOTCHIMANIOM dJieKTprdeckoro nossi? Kak o onpexaensercs
MaTeMmatuuecku? B kakux enmHHIax m3Mepsiercsi? YUeMy paBeH MOTEHIHMANT OISl TOYedHOTo 3apsaaa? lapa?

7.Kak HampaBJIeHBI CHIIOBBIE JINHUM HaNpsDKEHHOCTH? B weM 3akirodaeTcst GU3NIeCKui CMBICI IPHUHIIAIIA
CYTIEPIIO3UIINH IEKTPUIECKUX Tonei? UeM oTiH4aroTcs ypaBHEHNS, ONHCHIBAIOIINE IPHHIIUI CyTIePIO3UIINN
ANEKTPHUYESCKUX TOJICH ISl HAPSHKEHHOCTH | JUTS NOTeHnHana?

8.Kakyo Gpu3uuecKyro BEIHUNHY Ha3bIBAIOT JUHEHHOW IUIOTHOCTBIO 3apsiaa? MOBEPXHOCTHOM INIOTHOCTRIO 3apsiaa?
00bEMHOM MIIIOTHOCTHIO 3apsiia?

9.Kak onpenensiercs: paboTta JIEKTPUUECKOro MOJIs [0 MepeMeLIeH 0 3apsiaa?

10. Kax B3auMOCBsI3aHbI MKy OO0 HANPSKEHHOCTh U HANPSHKEHHUE 3JICKTPUUECKOTO OIS ?




11. Kak ompenensieTcsi MOTCHINAIBHAS SHEPTHS AIeKTprdeckoro noist? Kak onpenensercs moTeHIHaIbHAs SHEPTHS
CHCTEMBI 3apsI0B?

12. Kaxoit 00bexT B pusnke HazpiBatoT nojeM? CkanspHbiM nojeM? BekropubiM noem? Kakue maremaruueckue
oInepalyu ONUCHIBAIOT CBOICTBA CKAJIIPHBIX M BEKTOPHBIX MOJIEH?

13. Yro xapaktepusyer rpamucHt? Kak Beraucisercs rpaqueHT GyHkuuu? s cBA3M Kakux GU3NYCCKUX BEITHUYUH
HCIOJIb3YETCS TPAANEHT B MexaHuke? B anekTpocTaTuke?

14. Yro XapaKTCPpU3yeT MOTOK BEKTOPHOTO noisa? Kak BEIYHCIIIETCS MOTOK BEKTOPHOT'O mojs?

15. Yro xapakrepusyet quBeprenuus? Kak BelUMCIseTCS JUBEPTreHIUs?

16. Uro xapakTepu3yeT HUPKYJISIHs BEKTOPHOTO mojst? Kak BEIUUCISIETCS] HUPKYJIIIUS BeKTopHOTO noss? YUro
yCTaHaBJIMBACT HUPKYISIIUS BEKTOPa HAMPSXKEHHOCTH 3JEKTPOCTaTUYECKOro mosis?

17. Yro xapakrepusyeTr poTop BeKTOpHOro mnoisi? Kak BEIUMCISAETCS POTOP BEKTOPHOTO MOJIs?

18. Cdopmymupyiite Teopemy Octporpajackoro-I'aycca. /s kakux ASWCTBUI U ¢ KaKOH [EIbI0 HCIOIb3yETCs TeopeMa
Octporpazackoro-I'aycca?

19. Chopmynupyiite Teopemy Crokca. s Kakux AEHCTBUI U C KaKOH LIEJIbI0 UCIOJb3yeTcst Teopema Crokca?

20. Yemy pasen oneparop ['amunbrona? Kak oneparop ["amuneToHa cBsizaH ¢ rpaauertoM GyHkuuu? C auBepreHiyeit
BeKTOpHOro nost? C poTOPOM BEKTOPHOTO MOJIsi?

21. Chopmynupyiite Teopemy Octporpaackoro-I'aycca s 3jeKTpocTaTudeckoro mosis. Kakyro xapakTepucTuKy
IIEKTPOCTATHYECKOTO NOJIs ycTaHaBIuBaeT TeopeMa Octporpaackoro-I'aycca?

Tema 10. ITocTOAHHBII 3JIeKTPUYECKH TOK. JJIeKTPUYECKHH TOK B Pa3JIMYHBIX cpeaax

Jlexnus 19-20. Dnexrpuueckuii Tok. Cuina Toka. [I10THOCTB TOKA. Y paBHEHUE HETIPEPHIBHOCTH.
3akon OmMa ji1s yuactka uenu. Conporunenue. 3akon Oma B auddepennuanbHoi dopme. CTOpOHHUE
cunel. DJIC. 3akon Oma i HEOJHOPOJHOTO YydacTKa IeNMU. 3aKOHBI IOCIEAOBATEIBHOTO H
napajuieIbHOTO coequHeHus TpoBoAHUKOB. [IpaBuna Kupxroda mist pa3BeTBieHHbix neneid. Pabora u
MONIIHOCTh TOKa. 3akoH Jlxoyms-Jlenma. Dnexkrpuueckuii TOK B MeTawiax. OCHOBHBIE 3aKOHBI
ANEKTPUYECKOTO TOKAa B KIIACCHYECKOW TEOPUH SJIEKTPOMPOBOAHOCTH METAIOB. DMHCCHUOHHBIC
SBJIGHUS W WX NpUMEHEHHe. DJIEKTPUYECKUIl TOK B Ta3ax, IUla3Mme, MOJYNPOBOJHUKAX, BaKyyMe.
DNeKTpoan3

KonTposbHsIii Bompoc

1.Kakoe ¢usmudeckoe siBIeHIE Ha3bIBaeTCs AMEKTprdecKiuM TokoM? Kakas pusuueckast BenmunHa Ha3bIBACTCS CHIIOHN
Toka? B Kakux eAMHMIIAX U3MepsIeTcs cuja Toka?

2.Kakas (I)I/IBI/I‘ICCKaﬂ BEJIMYMHA HA3BIBACTCS INIOTHOCTHIO TOKa? B kakmux CAMHHIAX U3MEPACTCA INIOTHOCTh TOKa?

3.YT0 onmchIBaeT ypaBHEHNE HEPA3PHIBHOCTH?

4.Chopmynupyiite 3akon OMa Juis y4acTKa [ernu.

5.Kakas ¢pusndeckas xapakTepHCTHKa Ha3bIBACTCA CONPOTHBIEHHEM? B Kakux eAuHUIaX u3mepsercs?

6.Chopmynupyiite 3akon Oma B quddepeHinuansaoin hopme.

7.Kakwue cusl Ha3pBatoT cropoHHUME? [TprBenuTe mpuMepsl cTOpoHHUX cril. YTto Xapakrepusyer 9J1C? B xakux
enuannax uamMepsiercs 9J1C? Chopmynumpyiite 3akoH OMa i1k HEOTHOPOIHOTO YUaCTKa LETH.

8. ChopmynupyiiTe 3aKOHBI IIOCIIEI0BATEIHHOTO U MAPAIUIEIBHOTO COSTMHEHHS TIPOBOTHUKOB.

9. Chopmynupyiite npasuia Kupxroda [ist pa3BeTBICHHbBIX IIETICH.

10. Kak BbYHCISIIOT paboTy M MOITHOCTB TOKa? B KakuX eAMHHUIAX U3MEPSIOTCS padoTa U MOLTHOCTh TOKA?
Coopmymmpyiite 3akoH Jxoynsi-JIenna B nHTerpagpHoi 1 muddpepeHnnanbHoi hopme.

11. Ha3oBuTe yCIIOBHUS CyIIECTBOBAHUS FIEKTPHUECKOTO TOKA B JIFO0OOH cperie.

12. OxapaxTepu3yiiTe MPOBOAHUKH IIEPBOT0, BTOPOTO U TPETHETO POJIA.

13. Kaxo#i onbIT MOATBEPKIAET KIIACCHUECKYIO 3JICKTPOHHYIO TEOPHUIO MPOBOMMOCTH METAILIIOB?

14. ChopmympyiiTe OCHOBHBIC 3aKOHBI JICKTPUYECKOTO TOKA B KJIACCHYECKOM AIEKTPOHHON TEOPUH IMTPOBOIUMOCTH
METaJIOB?

15. Kakyro BelM4HHY Ha3bIBAOT PabOTON BBIXOJIa IEKTPOHA U3 MeTailia B BakyyM? Uemy paBHa paboTa BbIxojaa?
Kaxoe siBneHue Ha3pIBaeTCS DIEKTPOHHOU aMuccueit? Kakoe siBieHre Ha3bIBa€TCS TEPMOAICKTPOHHOM amuccueii? I ne
MIPUMEHSIETCS TEPMOIJICKTPOHHASI SMUCCHS?

16. Kakoe siBieH#e Ha3sIBaeTCs (HOTOAIEKTPOHHOM smuccueii? I'ne mpumensiercst poTosiekTporHas smuccus? Kakoe
SIBJICHHE HA3bIBACTCSI BTOPHYHOM AJICKTPOHHOU dMuUccueit? [' e mpuMeHsieTcst BropudHas dJeKTpoHHas smuccus? Kakoe
SIBIICHUE HA3BIBAETCSI aBTOIEKTPOHHOHN 3Muccueit? I'1e mpuMeHseTCsl aBTOJICKTPOHHAS SMUCCHS?

17. Kakue 9acTHIIBI POBOIAT SIEKTPUUECKHUN TOK B razax? Kakyro BenTMUnHy Ha3bIBAIOT dHEprueit nonnsanuu? Kakoe
SIBJICHUE HA3bIBACTCSI Fa30BbIM pa3psaom?

18. Kaxoe cocrosiHue BelecTBa Ha3blBaeTcs 1azMoi? OxapakTepu3yiTe CBOHCTBA M1a3Mbl?




19. Kakue BemecTBa Ha3bIBAIOTCS MOTYNPOBOAHUKAMU? Kakue yacTHIBI TPOBOIAT SIEKTPHUYESCKUIA TOK B
noJynpoBogHHUKax? Kakue npuMecH yBeInYnBaOT KOHLICHTPALMIO CBOOOIHBIX 3apPsUKEHHBIX YaCTHIL B
MIOJIyIIPOBOIHUKAX ?

20. Kaxkwue BemecTBa Ha3bIBAIOTCS dJIeKTposnTamu? Kakoil nmporecc Ha3pIBaeTCsl 3IEKTPOIUTHUECKON TUCCOUannen?
Onekrponmzom? OOOCHYHTE MEXaHU3MBI TIPOTEKAHUSI ATHX MIPOLIECCOB. B uem 3akiroyaercs Kjaccuueckas TeopHs
aneKTpouTHYecKoi nuccormarn? Copmynupyiite 3akon Papanest.

21. TlpuBenure MpUMEPHI BPEAHOTO I ACATCIBHOCTH YEIOBEKA MIPOSIBICHUS IEKTPOIIH3A.

22. Uro takoe BakyyMm? KakoBBI yCIIOBHUS MPOTEKAHUS AIEKTPHICSCKOTO TOKA B BaKyyme?

Tema 11. MaruuTHoe moJie M €ro cCBoicTBAa

Jlekuusa 21-22. MarautHOe B3aMMOJCHCTBHE TOKa. MarHuTHas HMHIYKIUS. MarHUTHBIA
MOMEHT 1O0Jjsl. MarHuTHasi IPOHUIIAeMOCTh cpelibl. [IpuHIUN Cynepno3uuu Al MarHUTHOTO MOJIS.
3akon Awmmepa. 3akoH buo-Capapa-Jlaruiaca. MaruutHoe mosie mpsiMOro Toka. MarHUTHOE 1ojie B
LIEHTpe KPYroBOro TOKa. B3ammopeiicTBue mapauieIbHBIX TOKOB. MarHuTHOE MOJIe JIBHXKYILErocs
3apsiga. [IoTOk BekTOpa MarHUTHOW WMHAYKIMH. PaboTa 1mo mepeMenieHuIo MPOBOJIHUKA C TOKOM B
MarHuTHOM mosie. PaboTa mo mepeMmemieHui0 KOHTypa ¢ TOKOM B MarHuTHoM mone. Ilpupona
deppomarneru3ma. Pabora mo HamarunumuBanuio. Kpusas ructepesuca. Temneparypa Kiopu

KonTponbHblil Bonpoc

1.HazoBure YCJI0Bus CYHICCTBOBAHWA MAariHuTHOTO ITOJIA.

2.Kaxas (mu3nueckas BeIMUMHA Ha3bIBaeTCsS MarHUTHOW MHAYKIMel? Kak onpeznessercs HarpaBieHHe BEKTopa
MAarHUTHON MHIYKIIUU?

3. quy PaBCH MOMCHT CHJI, Z[eﬁCTByIOH.IPIX Ha KOHTYP € TOKOM CO CTOPOHBI MarouuTHOIO mos?

4.Yt0 XapakTepu3yeT MarHUTHasl IPOHULIAEMOCTh CPEIbI?

5.B yem 3aknmrodaeTcs MNPUHIHUII CYNIEPIIO3ULIUUN JJII MAIrHUTHOT O oJst?

6. Chopmymupyiite 3axor Amnepa. Kak onpenensiercss HarpapiieHHE CHIIBI Ammiepa?

7.Chopmymupyiite 3akon buo-Capapa-Jlamnaca?

8. Cdopmymupyiite 3akon Jloperna. Kak onpenensiercst HarpaBnerue cribl JlopeHma?

9.B gewm 3akirouaetcs 3¢ ekt Xomna?

10. Kaxas ¢usnueckas BeIMYMHA HA3bIBAETCS IOTOKOM BEKTOpa MarHUTHOI nHaykuuei? Kak onpenensercst moTok
BEKTOpa MarHUTHOW MHIYKITHH?

11. Chopmynupyiite Teopemy Octporpaickoro — ['aycca Juist MarHUTHOTO TIOJIS.

12. Chopmynupyiite TeopeMy 0 DUPKYJISIIUN BEKTOPA MAarHUTHOM MHIIYKIIUH JJIs1 MAarHUTHOTO TI0JIS1 B BAaKyyMe.

13. Kax OIMPCALCIACTCA pa60Ta 110 TIEPEMEIICHUIO MTPOBOAHUKA € TOKOM U KOHTYpa C TOKOM B MaruHuTHOM rose?

14. Tlo kakuM MpU3HAKaM pa3iInyaroT Jua-, napa- u GeppoMarHeTHKU?

15. ChopmynupyiiTe 3aKoH MOJIHOTO ToKa B quddepeHunansHoit hopme.

16. Chopmynupyiite Teopemy ["aycca [yt MarHUTHOTO TIOJIS.

17. OObsacHUTE KPUBYIO THCTEpe3uca Ui (eppOMarHeTHKOB.

Tema 12. SIBjieHUE 3JIEKTPOMATHUTHOH MHAYKIIUHA

Jlekuus 22-24. SlBneHue osnexkTpoMarHUTHOM wuHAykuuu. IlpaBuno Jlenua. SBnenue
caMOMHAYKIMU. UHIyKTUBHOCTh. DHEPrusi MarHuTHOro moiisg. OO0beMHas TUIOTHOCTh dHEpTuH. ToKu
cmemienus. O6001eHre 3aKoHa OTHOTO TOKA /ISl IEPEMEHHBIX MOoJei

KoHTponbHbIi Bopoc

1.B uem 3akitodaeTcs sBJIeHUE dNIeKTpoMarHuTHON nHAykuu? Chopmymnupyiite 3akon Dapasest.

2.B gem 3akirouaercs npaBuwio Jlenia?

3.B ueMm 3akimrouaeTcs sBICHUE CaMOI/IH)_'lyKIII/II/I? KaKy}o BCJIMYMHY HA3bIBAIOT I/IH)IyKTI/IBHOCTI)IO? KaKon POJib
BBITIOJHACT UHAYKTUBHOCTD B 3JICKTPOMAIrHUTHBIX r[poueccax? B kaknx CAVHNIAX USMCPACTCA I/IHHyKTI/IBHOCTL?

4. Yemy pasna DJIC camonnaykmun? Kak nanpasnena 9J[C caMOMHIyKITUN?




Tema 13. Cucrema ypapHennii MakcBesia. J1eKTPOMAarHUTHbIE KOJ1€OAHHUSA M BOJIHBI

Jlekumsa 25-26. Cucrema ypaBHenmii MaxkcBemna. KoneOartenbHblii koHTyp. I[lomyueHue
AJIEKTPOMArHUTHBIX BOJH. JnddepeHnunansHoe ypaBHEHHE 3IJIEKTPOMArHWTHOM BoyHBL CBoicTBa
JJIEKTPOMATrHUTHBIX BOJIH. DHEPTHsl DJIEKTPOMATHUTHBIX BOJH

KonTtpomasHslii Bonpoc

1.3amumuTe cucteMy ypaBHeHH Makcsemia B tuddepeHansHoi 1 HHTeTpalbHO# Gopme. UTo yTBepKIaeT Kaxmoe
13 9TUX YPaBHCHUHN?
2.3anumuTe MaTepuanbHbIe ypaBHEHUA. B uem 3axiodaercss Gu3HuecKuii CMBICT STHX YpaBHEHHUIT?

3.UYro Ha3piBaeTCs KojeOaTeIbHBIM KOHTYpoM? HadepTuTte cxemMy KonebaTeIsHOr0 KOHTYpa.

4. Kaxumu cBOWCcTBaMH 001aJaI0T FIEKTPOMATrHUTHEIC BOJIHBI?

5.Kak onpenensiercst SHEprus 31€KTPOMAarHUTHBIX BOJIH?

6.B uem 3akirouaercs pusznueckuil cMbIc BekTopa YMoBa-IloitHTHHTra?

Tema 14. IlepemeHHblil TOK

Jlekuus 27-28. Ilonsartue mepeMeHHOro Toka. llepeMeHHBIH TOK, TEKYIIMH 4epe3 aKTHBHOE
conpoTuBiieHUe. IlepeMeHHbI TOK, TeKyLIMH 4Yepe3 KaTylIKy HMHIYKTUBHOCTH. IlepeMeHHBIN TOK,
TEeKyIni 4depe3 KonzaeHcarop. Llenbs nepemenHoro toka. Pe3onHanc HampsokeHui. Pe3oHaHC TOKOB.
MouiHocTb, BblIENsgE€Mas B 1eNK NepeMeHHOro Toka. ['eHeparop Toka. Tpancdopmarop. Ilepenaua
JIEKTPOIHEPIrUuu

KonTponbHblil Bonpoc

1.Kaxkoif Tox HazbiBaeTcs nepeMeHHsIM? Chopmynupyiite 3akoH OMa 11 IepeMeHHOTO TOKa.

2.Yewm omimmyaroTces aeiicTByomme 1 3G (exTHBHbIC 3HAYCHUS CHITBI TOKA U HATIPSKCHUS?
3.Kak onpenensieTcs MOIIHOCTS, BbIelsieMas B Lienu nepemenHoro Toka? Kak onpenensiercs: koaddunpeHt
MOIIHOCTH?

Tema 15. OnTuka. OCHOBHBIE 32aKOHbI TeOMEeTPUYECKOi onTHKH. PoTOMeTpHUs

Jlexnus 29-30. CBeT Kak 2JI€KTPOMarHUTHAs BOJIHA. 3aKOH MPSMOJIUHEHHOTO pacpOCTPaHEHUS
CBeTa. 3aKOH HE3aBUCHUMOCTH CBETOBBIX JIyueil. 3aKOH OOpaTMMOCTH CBETOBBIX Jy4yei. 3akoH
OTpPaXKEHUs CBETA. 3aKOH INpPEJIOMIICHHs CBeTa. SIBI€HHE MOJHOTO BHYTPEHHETo OTpaxxeHus. JIMH3BI.
®opmyna ToHKOM nuH3BL [IpenMer ¢oromerpun. DHepreTnuyeckue (HOTOMETPHUECKUE BEITHMYMHBL
CaetoBble (hoTOMETpHUECKHE BETUUYUHBL. Bubl poTOMETpHUECKUX N3MEPEHHH

KoHnTponbHbIil Bonpoc

1.Yto u3yuaer ontuka? Kaxue qBa moaxona K M3y4eHHIO ONTUYECKUX SBJICHUNA pacCMaTPUBAIOTCS B ONTHKE?

2.Yto peacCTaBJisACT coboii ceeT? Kakas OHEPIeTUYCCKAsA XapaKTCPUCTHUKA CBETA SABJIACTCS B OIITUKE OCHOBHOI1?

3.Yto0 XapakTepHu3yeT HHTEHCUBHOCTh cBeTa? UeMy paBHa HHTEHCHBHOCTD 3JIEKTPOMAarHUTHOMH BOJIHBI?

4.Yro ycTaHaBIMBAET MMOKa3aTelNb MperoMieHna? YTo XapakTepu3yoT aOCOTIOTHBIN U OTHOCHUTEIBHBIH ITOKa3aTeTH
npesiomsieHus?

5. ChopmynupyiiTe 3aKOH NPSIMOJIMHEHHOTO PacIpOCTPaHEHHs CBETa, 3aKOH 00paTHUMOCTH CBETOBBIX JIy4eil, 3aKOH
OTPa)XCHUsI CBETA, 3aKOH IIPEJOMJICHUS CBETA.

6.Kak B COBpeMEHHOM HPOU3BOJICTBE M TEXHOJIOTHSX UCIIOIb3YIOTCS 3aKOHBI TEOMETPHYECKOI ONTHKH?

7.3ammmmure Gopmyiry ToHKOH nuH3B? Kak 3Ta ¢popmyrna 3amuceBaeTcs sl pacCenBaIomen JIMH3BI?

8. Kaxkue Buzpl 3epkan Bel 3Haere? KakuMmu BenmMuMHAMU XapakTepu3yloTcs 3epkana? M3o0pasute xox jryyeid B
3epkaiax. OObSICHUTE CBOW YEPTEK.

9.Kakue Buibl GU3MUECKUX BEIUUUH UCTIONB3YIOTCS B poToMeTpuu? UTO OHHM XapaKTepU3yIOT?

10. Kaxas ¢usnueckas BeJMYMHA Ha3bIBACTCS IIOTOKOM M3JITy4eHHs? B Kakux BelNM4YnHaxX U3MEpSEeTcs IIOTOK
n3IydeHus?

11. Kakas ¢pu3nueckas BeITUIMHA HA3bIBACTCS CIIEKTPATbHON TNIOTHOCTHIO?

12. Kaxast 0cOOEHHOCTD 4EJIOBEUECKOTO IJIa3a XapaKTepU3yeTcsl CIIEKTPaIbHON YyBCTBUTENILHOCTHIO raza’? Uro
XapaKTepu3yeT OTHOCUTENbHAs CIEKTPaIbHAs YYBCTBUTEILHOCTS I1a3a’?

13. Kakas ¢usnyeckas BeIMYNHA HA3bIBACTCS SHEPTETHYECKOM CBETUMOCTBIO? B Kakux BeMYMHAX U3MEpseTCs
YHEpPreTUUeCcKasi CBeTUMOCTh?




14. Kaxkas ¢u3ndeckasi BeTMIMHA HA3BIBAETCS YJHEPTETHIECKON cHUiIoN cBeTa? B kakux BenMUnHAX U3MEPAETCS
SHEpreTuyecKast cuijia cera’?

15. Kakas ¢usnueckas BeITMYMHA Ha3bIBACTCS SHEPIETHUYECKOM SPKOCThI0? B Kakux BeTMYMHAX U3MEpsIeTCs
SHepreTuyecKast SpKocTh?

16. Kakas ¢pu3ndeckas BeIMIMHA Ha3bIBACTCS CHIION cBeTa? B Kakux BemMUMHAX M3MEpseTcs Cuila cBera’?

17. Kakas ¢pu3ndeckas BeIMIHHA HA3BIBACTCS CBETOBBIM MOTOKOM? B KakmX BeNWYMHAX W3MEPSETCS CBETOBOM IMOTOK?

18. Kakas (1)14314%01(3;{ BCJIMYMHA HA3bIBACTCA OCBeHIeHHOCTL}O? B kakux BenmuumHax HU3MEPSCTCA OCBeIlIeHHOCTL?
BriBectn (IJOpMyJ'Iy OCBCHICHHOCTH, C03J]1aBaeMOM TOUCYHBIM HCTOUHHUKOM.

19. Kakas ¢pu3nveckas BeNUIHHA HA3BIBACTCA CBETUMOCTHIO? B KaKnX BEeMYMHAX H3MEPSIETCS] CBETUMOCTH?

20. Kakas ¢pu3nyeckast BeIMUNHA HA3BIBAETCS APKOCTHIO? B KakuX BeNWIMHAX N3MEPSETCS IPKOCThH?

Tema 16. BosiHoBast onTuKa

Jlekuus 31-32. Ilpenmer BonHOBOM onTuku. Onrudeckas pa3HOCTh xoia. Ilpumepst
naByxiy4eBoil uHrepdepenu. MuTepdepennns na ToHkux mienkax. Kompia Heiotona. Meron 30H
@penens. Judpakuus Ha mpocThix dKpaHax. dudpaxums Ppayrrodepa na memu. Audpakuronnas
pemetka M ee xapakrepuctuku. llomspuzanms csera. [lonmspusanmsi cBeta HpU OTPaKEHHU OT
ITOBEPXHOCTH JUAJIEKTPUKA. J[BOMHOE JTyUYenpesoMICHUE

KonTponbHblil Bonpoc

1.Kakue BOJHBI Ha3bIBAIOTCA KOT€PEHTHBIMHU? HeKorepeHTHbIMI? Ha3zoBUTe yCIIOBUS MaKCHMYMOB 1 MUHHMYMOB
unrepdeperunu. Kak npu 5ToM M3MEHsIETCsl HHTEHCUBHOCTD JIEKTPOMAarHUTHOMN BOJIHBI?

2.B gem 3akimovaercs npuHnun [ foiireHca? npuHimn [ tolirenca-Openens?

3.Kakoe siBneHne Ha3bIBalOT HHTEphepeHnner ceera? audpakieil cBeta? Ha30BUTE YCIOBUS UX HOSBICHHUS.

4.B yem pazmmune nudppaxaun Openens n qudpaxim Opaynrodepa?

5.Kakoe yctpoiicTBo Ha3bIBaeTcs AU(pakIUOHHON perieTkoii? Uemy paBeH nepuoj qudpakiuoHHOMN perieTku?
ChopmynpyiTe yCnoBHs MAKCUMyMa M MUHUMyMa TH(PaKIMOHHOH perieTK?

6. Kakoe siBeHne Ha3bIBalOT nossipusanueii ceera? Kakoil cBeT Ha3bIBAIOT JIMHEHHO MOJISIPU30BAHHBIM? AJUTUIITHYECKH
MIOJISIPH30BAaHHBIN? MTPABOTIOJIIPU30BAHHbIHN? JIEBOMIOISIPH30BAaHHBIN? €CTeCTBEHHO Moisipu3oBaHHbIi? Kakue ycTpoiicTa
Ha3bIBalOT nossipuzaropamu? Chopmynupyiite 3akoH bprocrepa, 3akoH Mastoca.

7.B uem 3aximoyaeTcs sBIEHUE TBOMHOTO Jydernpenomienns’? Kakue BeliecTBa Ha3pIBAIOTCS ONTHYECKH aKTUBHBIMU? B
4YeM 3aKJII0UaeTCs SIBIICHUE TIOBOPOTA INIOCKOCTH nossipuzaunu? B yem 3akimouaercs addexr Papanes?

Tema 17. DiieMeHTbI KBAHTOBOM M aTOMHOMH (pu3uku. KopnyckyJsipHO-BOJHOBO 1yaJIn3M.
JieMeHThI (PU3NKH aTOMHOIO siApa

Jlexknus 33-34. TerioBoe U3JIy4eHUE U €T0 XaPaKTEPUCTUKH. 3aKOHBI TEIJIOBOTO M3ITyUYEHHUS.
OObscHEHNE 3aKOHOB TEIJIOBOIO M3NyueHUs. PeHTreHoBckoe u3myudeHue. Buemmnuii dotosddekr.
®otoHbl. Macca u umnyinsc potona. Ippext Komntona. OnbiT Pezepdopna. KBanTOBBIE TOCTYIATHI
bopa. Kopnyckynsipro-BonHOBO# nyanu3M. Bonna ne bpoira. Cnekrpanbablid aHanu3. Pasmep, coctas
U 3apsi aTOMHOTO siipa. MaccoBoe U 3apsiioBoe uucia. M3otons! u n300apsl. JleexT Macchl U 3Heprust
CBs3M sApa. PanmoakTHBHOE M3TydeHHE M €r0 BHJIbl. 3aKOH paJMOAaKTUBHOIO pacnaja. AKTUBHOCTh
Hykinaa. [IpaBuna cmermieHus. SlaepHble peakuMd W HUX OCHOBHbIE THMBL. Ilo3uTpoH. S-pacma.
DneKTpoHHBIN 3axBaT. Peakuus nenenus anpa. SnepHas sHepreTuka. Peaknus cuHTe3a aTOMHBIX sIIEp.
[Tpobnema ynpaBiisieMbIX TEPMOSICPHBIX PeaKIui

KoHTponbHbIi BOpoc

1.Kaxkoif mporiecc Ha3pIBaeTCs TEIIOBBIM H3nyueHneM? Kakue BUIBI TETIIOBOTo n3MydeHus Ber 3HaeTe?

2.Yt0 XapakTepu3yeT MorionarenbHas CllocCOOHOCTh?

3.Kakas ¢usnueckass MOJeIb Ha3bIBACTCS A0COIIOTHO YEPHBIM TEIOM?

4.Chopmynupyiite 3akoH Credana-bonpnmana, 3akon Kupxroda, 3akon cmemenus Buna, Bropoii 3akoH Buna. B yem
3aKIII0YAeTCsl PU3MUYCCKUI CMBICI 3aKOHOB TETJIOBOTO M3JTyUCHHUS?

5. ChopMynupyiiTe KBaHTOBBIE MTOCTYNATHl bopa. UTo oHM ycTaHaBIMBaoT?

6. Kakoe u3ny4eHue Ha3pIBalOT peHTreHoBCKuM? Kak u rjie 9To n3inyueHue npuMeHseTcs?

7.Kaxoe siBiieHne Ha3piBatoT BHEITHUM (oTodddhekrom? Chopmynupyiite 3akoHbl poTodrddexra.

8.Kak onpenenstoTes Macca 1 UMIYJbC POTOHOB?
9.B uewm 3akmrouaercst 3¢ ekt Komnrona?




10. U3 kakux gactuil coctout siapo? Kak onn HaswiBaroTcst? HazoBure ux XapakTepUCTHKH. UTO XapaKTepu3yer
MaccoBoe yncio? 3apsn sapa? Kakue siipa Ha3pIBaroTcst n3oronamu U nzobapamu? IlpuseanTe npuMepsl.

11. Kaxas sHeprus Ha3bIBaeTCs dHepruel cBssu supa? Uro xapakrepusyet aedext macc? Uemy onu paBubl? Uto
XapakTepu3yeT yaenbHas 9Heprus cBsizu? OT yero 3aBUCHUT yJelIbHasi SHEpIUs CBsA3U?

12. Kaxoe n3ny4eHue Ha3bIBaeTCa paanoakTUBHBIM? Kakoe siBjeHUe Ha3bIBaeTCs paJoakTUBHOCTEIO? Kakne ObIBatoT
BU/IbI PAMOAKTUBHOCTU M PAJMO0AaKTHBHOTO M3iydeHus? Kakumu cBoiictBamMu 00Ja1atoT o-, - U y-u3aydeHus?
[IpuBeauTe NpUMEpHI.

13. 3anummuTe 3aKOH PaJAMOAKTHBHOTO pacnana. Uto ycraHaBiIMBaeT 3TOT 3akoH? UTo ycTaHaBIMBaeT NEpHO/
nonypacnana? Kak onpenensercs cpeiHee BpeMs KHU3HU PaJH0aKTUBHOTIO siapa?

14. Kak ompenensieTcsi akTHBHOCTD HyKJITHia?

15. Yro ycTaHaBIMBAIOT MpaBHiIa CMEIICHUA? 3alAIINTE HX.

16. Kakwue npeBpamicHus Ha3bIBAIOTCS sIepHbIMU peakuusamu? [Ipusenure npumepsr. Uto xapakrepusyeT 3¢ HeKTHBHOES
ceueHue?

17. Kakwue simepHbIe peakiiiy Ha3bIBAIOTCS 9K30TEPMUUCCKIMU | 3HAOTepMudeckuMu? [IpuBeante npuMepsl.

18. Kakoii Bun m3imydeHust Ha3piBaeTcsi kocmudeckum? [lepsuaasiv? Bropuaaeiv?

Kpurtepuu onieHuBaHusi:
OleHUBaHUE TEKYIIETO 3KCIPECC ONpoca OCYIIECTBISCTCS IO IIKaIe OICHUBAHUSA —
3a4YTEHO/HE 3aUTEHO.
Komu4ecTBo MOMBITOK MPOXOKAEHHUS OIPOCca U BPEMS Ha €r0 MPOXO0KIEHUE — HEOTPAaHHYEHHO.
Kpurtepuu orieHUBaHUS MPH TEKYIIIEM KOHTPOJIE (IKCIIPECC OMPOC Ha JICKIHSX 10 TEKYIIIeH Teme):
— IMOJIHOTA U MIPaBUJILHOCTh OTBETA,
— CTCIICHb OCO3HAHHOCTH, IIOHUMaHUA I/I3y‘~IeHHOI‘O;
— SI3BIKOBOE O(hOPMIIEHHE OTBETA.

IlIxasna ouneHUBaAHUS IToka3aTenu

- oOyuJaromuiicst MOJTHO M3JIaraeT MaTepuai, JaeT MPaBUIFHOE ONPE/IEIICHIEe OCHOBHBIX
TIOHSITHI;

- oOHapyXMBaeT MOHUMaHHE MaTepHala, MOXeT 000CHOBATh CBOU CYKICHUS,

3aYTeHo MIPUMEHUTH 3HAHUS Ha MIPaKTHKE, IPUBECTH HEOOXOUMBIE IIPUMEPHI HE TOIBKO U3
y4eOHUKa, HO U CAMOCTOSITEIILHO COCTABJICHHBIE;

- W3NaraeT MaTepuaj Mmocjie0BaTeIbHO U MPABUIILHO C TOUKH 3PEHHUS HOPM
JIUTEPATYPHOTO SI3bIKA

- oOyuaromuiicss oOHApyXKUBAET HE3HAHKUE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO BOMIPOCA;

- JIOIyCKaeT OIMHUOKH B (HOPMYJTHUPOBKE OMPEACICHUN 1 MPABUJI, HCKAKAIOIINE UX
CMBICT;

- 0ecrnopsiIoYHO U HEYBEPEHHO M3J1araeT MaTepuas

He 3aureno

CamocrosiTeqbHOE pemeHue 3aaad u 00bsICHEHHEe X peICHUs

Tema 1. OcHoBHble noHsTHA MexaHnku. Kunemarnka KpuBosmHeiiHoe JABHKeHMe.
KunemaTuka IBMKEHUS 10 OKPYKHOCTH

IIpakTuyeckoe 3ausaTue Ne 1. Kunematuka paBHoOMepHOro aBukeHus. CpeHss 1 MTHOBEHHAas
ckopocTh. I'paduku paBHOMepHOTO ABMXeHUs. KunemaTnka paBHonepeMeHHoro 1BrmxeHus. Cpennee
U MrHOBEHHOe YyckopeHue. ['paduku paBHOmepemeHHOro BHKeHHUS. KuHemaTuka CBOOOAHOIO
najaeHus. J[pwkeHue Ten, OpOIIEHHBIX IOJ YIJIOM K TOpU30HTY. KuHeMmaTHka BpamaTteabHOro
JBIKEHUs. B3anMOCBsI3b MeX 1y TUHEHHBIMU U YIVIOBBIMH BEJIMYMHAMHU

KonTtponsnslii Bonpoc

1. Paccrosiue 284 kM ot SAntel 1o Kepun aBToOyC npoexan 3a 4 4 40 muH. OnpeZIeuTh CPeTHIOI0 CKOPOCTh aBTOOYCA.

2. ABTOMOOMIIB TIEPBYIO MTOJOBHHY BPEMEHH IBMKCHHUS M3 IyHKTa A B IIyHKT B mpoexai co cKopocTero 72 Km/4, a
BTOPYIO MOJIOBUHY BPEMEHH — CO CKOPOCThIO 54 km/4. OnipeienuTh CPEIHIOI CKOPOCTh Ha BCEM ITYTH.

3.TIpu Habope BBICOTHI CKOPOCTh camodiera Ty-134 usmensercst ot 250 km/g go 700 xkm/4 3a 20 MuHyT. C KakuM
YCKOPEHHEM JIETHUT CamoJeT?

4. C xakuM yCKOpeHHeM OyIeT ABUTaThCs aBTOMOOWIIb ITPH TOPMOKEHHH, €CJIM Ha TIyTH 50 M ero CKOpoCTh U3MEHUIIACh
oT 72 kM/4 10 54 kM/4?




5. C kaKoii BBICOTEI najgajo Tejio, €CJin OHO YIaJlO Ha 3EMJII0 Yepe3 5 CCKYH/J OT Ha4daJia ﬂBI/I)KeHI/Iﬂ?

6. C KaKoii BBICOTEI nagacT TeJj10, €CJIN 3a MOCICAHIO CCKYHAY NMaJCHUA TCJI0 NPOJICTCI0 2/3 cBoero HyTI/I?

7.3aBHCUMOCTB TIPOMICHHOTO TEJIOM ITyTH OT BPEMEHH 33aJJae€TCsl ypaBHEHHEM S=A+Bt-Ct’ - Dt® ,rne A =3 wm,
B=3wm/c, C=4m/c? D =—1wm/c’. OnpenenuTsb CpeIHIOI CKOPOCTh U CPEIHEE YCKOPEHHE Tella B MHTEpBae
BpemeHu oT i =l c mo b =3 c.

8.T1o caMOCTOSATENBPHO COCTABICHHOMY rpa(uKy 3aBUCHMOCTH ycKopeHus a(t) oT BpeMeHH moCcTpOUTh rpaduk
3aBHCHMOCTH KoopauHathl X(t) OT BpeMeHH, eclii HavyanbHble 3HadeHus Vo U xo 3amansl: Vo = 0, xo = 0.

9. Mt 6pocuiu co ckopocthio Vo = 10 m/c mon yrinom a = 45° x ropuzonTty. CKOJIBKO BpeMeHH t M4 OyaeT HaXOIUThCS
B Bo3ayxe? Ha kakyro BeicoTy h My moguumercs? Ha kakoM paccTossHHM S 0T MecTa OpOCaHust MY yraaeT?

10. Temo, OpomeHHOE TOPH30HTAIBHO, YIIANIO Ha 3eMITio uepe3 t = 2 ¢ Ha paccrosHuu S = 45 u ot Mecta Opocanns. C
Kako# BBICOTHI N kunym Teno? Onpenenuts HadanbHyto Vo 1 KoHeIHY0 V cKopocTu Tena. Kakoil yroi ¢ cocrasiser
TPAEKTOPHS Tella C TOPH30HTOM B TOUKE HaeHHs?

11. C Gamnawm BeicoTo# h = 25 u ropH30HTATIBHO GPOIIEH KaMeHb €O ckopocThio Vo = 15 w/c. Haiiti: 1) ckosbko
BpemeHH t M4 OyneT HaxoauThes B Bo3ayxe? 2) Ha kakom paccrostHuu S ot ocHoBaHUS Oarran Mstd ymazaet? 3) C
Kakoi ckopocthio V oH ymanet? 4) Kakol yron ¢ cocTaBisieT TPaeKTOPHs KaMHs C TOPU30HTOM B TOYKE IMAICHUS?

12. KameHs OpoIIeH TOpU30HTAIBHO €O CKOpOCThI0 Vo = 15 m/c. HaliTH HOpMabHOE U TaHTCHIIMAIBFHOE YCKOPCHHE
kamHs yepes t = 1 ¢ nocie Havana nrkeHnsi COmpoTHBIICHHE BO3/1yXa HE YUUTHIBATS.

13. Temo 6pomreHo co ckopocThio Vo = 10 a/c mox yraom a = 45° k ropuszonTty. Haiitu pagiyc R KpHBH3HBI TpacKTOpHA
tena yepes t = 1 ¢ nocne Havana nBrxkeHUs. COnpoTUBICHUE BO3AyXa HE YUUTHIBATh.

14. Koneco, Bpalasich paBHOYCKOPEHHO, IOCTHIIIO YIIIOBOH ckopocth @ = 20 pad/c yepe3 N= 10 06 nocie Havaia
BpauleHus. HaliTu yriioBoe yCKOpeHue ¢ Kozeca.

15. Komneco pamguycom R = 10 cm BparmaeTcst ¢ IOCTOSHHBIM YIJIOBBIM yckoperueM ¢ = 3,14 pao/c. Haiitu nist Touek Ha
000/1e KoJieca K KOHILy MepBOW CEKyHIbI IT0CJIe Havyaja ABMKEHUs: 1) YIJIOBYIO CKOPOCTB, 2) JIMHEHHYIO CKOPOCTb,

3) TaHreHIMaIbHOE YCKOpPEeHNUE, 4) HOpMaIbHOE YCKOPEHHUE, 5) MOJHOE YCKOPEHHUE, 6) yroil, COCTaBIIsIEMBIN
HanpaBJeHUEM TI0JIHOTO YCKOPEHHS C PaJycoM KoJlieca

Tema 2. lunamuka

IIpakTuyeckoe 3ausitue Ne 2. JInHaMUKa MOCTYNATEIbHOTO IBHKCHHS MAaTEPHAILHON TOUKH

KoHuTponbHbIi Bonpoc

1. Tenmo aBUXETCsI IO TOPU3OHTAILHOM MIOCKOCTH MO/ ISHCTBUEM cuiibl F, HanpaBIeHHOW MO/ yIIIOM @ K TOPH30HTY.
Haiitu yckopeHue a Tena, ecim Ha Hero aeicTByer cuia F, a ko3 GuuneHT TpeHust MeXXay TeJIOM M TUIOCKOCTBIO paBeH
4. Ipu xakoM 3HaueHnH cuilbl F nBmkenne OyaeT paBHOMEpHBIM?

2. Omnpenenutb YCKOPEHHE @ Tella, COCKAJIB3BIBAIOIIETO C HAKIOHHOW IUIOCKOCTH, €CIM YToJI HAaKJIOHA IUIOCKOCTH
a = 30°, a KoOdQPHUIHCHT TPEeHUs] MEXKTy TEJIIOM U INIOCKOCThIO paBeH u# = 0,3.

3. Haropu3oHTanbHOM MIIOCKOCTH HAXOAATCS CBSI3aHHBIE HEBECOMOI M OJTHOPOIHOM HUTHIO /IBa TeJla, Macca KOTOPBIX
m1 1 m2. K Texry maccoit m2 nputoxkena cuia F, HarpaBiieHHas 0] yIJIOM 0 K TOpu30HTY. KoadduimenT Tperns mexmy
Ipy3aMH 1 ITIOCKOCTBIO paBeH #. OnpenesnnTs HaTshkeHHe HUTH T

4. Kakoif yroi a ¢ TOpU30HTOM COCTaBJIIET TOBEPXHOCTh OCH3MHA B OaKke aBTOMOOMIIS, ABUXKYIIIETOCS TOPU3OHTAILHO
C IIOCTOSHHBEIM YCKOpeHueM a = 2,44 u/c*?

5. Ba rpy3a maccamu M1 = 2 k2 1 M2 = 1 k2 COEANHEHBI HUTHIO U MIEPEKUHYTHI uepe3 OJIOK, KOTOPHIil He BpaIaeTcs.
Haiitn: yckopenue a, ¢ KOTOPBIM ABHXXYTCS I'py3bl, 1 HaTsDKeHUS 11 1 T2 HUTEH, K KOTOPBIM HOJBENICHBI THpH. TpeHneM
HUTH O OJIOK IpeHeOpeyb.

Tema 3. 3akoH coxpaHeHusi UMITyJibca. PeakTUBHOE ABUKEeHUE. 3aKOH IBUKEHHUS LEHTPA
macc PaGora, MoIIHOCTB, JHeprusa. 3aKOH COXpaHEHHS MOJHON MeXaHN4YeCKOH JHepruu

IIpakTuuyeckoe 3ansiTue Ne 3. 3aKOH coxpaHeHus umiyJsbca. Pabora. MouiHoCTb. DHeprusi.
3aKOH COXpaHEHUsl SHEPTUH

KontposHslii Bonpoc

1. Iapuk maccoii m = 100 e, nBmKyImuiics co ckopocThio V = 1 u/c, ynpyro yaapsiercsi 0 BepTHKAIbHYIO IIOCKOCTb.
Onpenenuts U3MEHEHHE UMITyJIbca AP mapuka, eCiIi HallpaBJIeHHE BEKTOPa CKOPOCTH COCTABIISIET C TIIOCKOCTHIO YTOI
0, pasubiii: 1) 90°, 2) 60°, 3) 30°.

2. Ha crniokoitHoii Bojie npyia MepHeHIUKY/ISIPHO Oepery u HOCOM K HEMY CTOMT Jioaka Maccoit M u mmHoi L. Ha
KOPME CTOMT 4€JI0BEK Maccoi M. Ha kakoe paccTosHue S yIanuTcs J0Ka OT Oepera, €CiIi YeIOBEK MepeHaEéT ¢ KOPMBI
Ha HOC JIOAKU?

3. Jlemoxon maccoit m = 6000 m, uxynuii ¢ BBIKIIOYCHHBIM JABUTATEICM CO CKOPOCThIO V1 = 8 u/c, HaTalKuBaeTCs Ha
HETIOABIDKHYO JIBIUHY | JBMKET €€ Brepean ceds. CKopoCTh JIST0KOa YMEHBIIMIACH MpH 3TOM 110 V2 = 3 wm/c.
Onpenenutb Maccy M JIbANUHBL




4. TIllap maccoii M1 = 4 ke IBUKETCS CO CKOPOCThIO V1 = 5 M/c U cTanKUBaeTCs € MIapoM Maccoit M2 = 6 ke, KOTOpBbIii
JIBIDKETCS B TOM JK€ HAIpaBJICHUH CO CKOPOCThIO V2 = 2 m/c. OnpenesinTh CKOPOCTH IIapoB Tocie yaapa. Y 1ap cuurarh
a0COJIFOTHO YIIPYTHM, IPSIMBIM, IICHTPAJIEHBIM.,

5. Illapuk maccoi M, NOJBCIICHHBII HA HUTH, OTKJIIOHEH OT IOJIOKEHUs paBHOBecHs Ha yron 90° u otmymieH. Kakosa
JIOJDKHA OBITh TPOYHOCTh HUTH N, UTOOBI IIAPHK MPH ABMKCHUH HE 000pBa ee?

6. Haiitu paboTy, KOTOPYIO HaJI0 COBEPILUTH, YTOOBI CKATh MPYKUHY HA 20 cM, €CIIM U3BECTHO, YTO CHJIA
MPOTNOPIHMOHATBHA CKATHIO MPYKHUHBL, ¥ YTO JIJIs CXKATHS IPYKUHBI Ha | cm HeoOxomuma cua B 29,4 H.

7. HaiiTi yiCICHHOE 3HAYCHUE TIEPBOY KOCMUYECKOI CKOPOCTH, T.€. TAKOW CKOPOCTH, KOTOPYIO HAJIO COOOIIUTH TEITy
Y MOBEPXHOCTH 3eMJIH, YTOOBI OHO HAYAJIO JIBUTATHCS BOKPYT 3EMITH IO KPYroBOH OpOUTE B KAYECTBE €¢ CIYTHHKA.

Tema 4. /luHaMuKa BpalIaTeJILHOTO JABHKeHHsI TBepaoro Tteaa. Craruka. YcjaoBus
paBHOBecHsl

IIpakTnueckoe 3ansitme Ne 4. KunemaTuka BpallaTeJbHOrO JBUXKEHUS TBEpPJOro Tela.
MowmenT naepuuu u reopema lllrelinepa. ¥YpaBHeHne MOMEHTOB. KuHeTHueckas 3Heprus TBEpIOro Tea

KoHuTponsHbIi Bonpoc

1. Kakos nepuoa T oOpalieHust HCKYCCTBEHHOTO CITyTHHKA 3eMiIH 110 KpyroBoi opoute Ha Bbicote h = 7000 kM oT
nosepxHocTH 3emnn? [IpuHATS paguyc 3emmu pasHeIM R = 6370 xu, a maccy 3emun M = 5,98-10% ke.

2. K oboxy ogropoaHoTo mucka pagumycoM R = 0,2 u mprinoskeHa mocTossHHAs KacartenbHas cuna F = 98,1 H. Ilpu
BpAIllEHUH Ha AUCK JeHcTBYeT MOMEHT cwil TpeHust M = 4,9 H-u. Haiiti Mmaccy M 1ycKa, eCiid H3BECTHO, YTO OH
BpAIIAETCA C MIOCTOSHHBIM YTIIOBEIM ycKopeHueM & = 10 pao/c?.

3. Barpy3a MaccamMu M1= 2 ke 1 M2 = 1 k2 COEANHEHBI HUTHIO U TIEPEKUHYTHI Yepe3 0ok, maccoit M = 1 ke (puc.
6.1). Haiitu: yckopeHHe a, C KOTOPBIM JABWKYTCS Tpy3bl, H HaTsokeHus 11 u T2 auteil. biok cuntaTh 0XHOPOTHBIM
JuckoM. TpeHneM npeHeOpeys.

4. TopuzonranbHas miatdpopma maccoit M = 100 ke Bpamaercst BOKpYT BEpTHKAIbHOW OCH, MPOXOSIIEH yepe3 LEeHTp
wiatdopmsl, nenas N1 = 10 06/uun. Yenosek maccoit M = 60 ke cTOUT mpu 3TOM Ha Kparo miaTdopmsl. C Kakor
CKOPOCTBIO (2 HA4YHET BpallaThes MIaThopMa, eciiv YeJIOBeK TepeiieT oT Kpas miaThopMel Kk ee HeHTpy? Onpenenurs
paboTy A 1o U3MEHEHHIO YIIIOBOM CKOPOCTH IutaTGopmbl. CunTaTh IAaTHOPMY KPYTIIBIM OZHOPOIAHBIM TUCKOM C
paauycoMm Ri M, a yesoBeKa — TOUSYHOH MacCou.

5. Ha Gapaban maccoit M = 9 ke HAMOTaH HIHYp, K KOHIy KOTOPOTO MPUBSI3aH Ipy3 Maccoil M = 2 ke. Haiitu
yCKOpeHue rpy3a. bapaban cuntarh OJHOPOIHBIM IIMIMHIAPOM. TpeHuem npeHedpeyb.

6. [uck maccoit m = 2 ke KaTuTcs 0e3 CKOJIBXEHUs! 110 TOPU30HTAIBHOM IIIOCKOCTH CO cKopocThio V = 4 y/c. Haiitn
KHHETHUYECKYIO SHEPTHUIO JICKA.

7. HaiiTu nuHelHOE yCKOPEHUE ABMKEHUS IIEHTPOB TsbkecTH 1) 1mrapa, 2) nucka, 3) oOpyda, CKaThIBAIOIIMXCS 0€3
CKOJIBXKECHUS ¢ HAKJIOHHOM IIOCKOCTH. YTOJI HakJIOHa IutockocTH ¢ = 30° k ropuzonTy. HaganpHast CKOpoCTh Beex Tel
Vo = 0. CpaBHHTH Hali/ICHHBIE YCKOPEHHS C YCKOPEHHEM TeJla, COCKAIB3bIBAIOIIET0 C 3TONH HAKJIOHHOW IJIOCKOCTH NPH
OTCYTCTBUH TPEHHSI.

IIpakTnueckoe 3ansitue Ne 4. VciioBHsi paBHOBECHSI

KonTposbHsIii Bompoc

1. Teno ABMXKETCS IO TOPU30HTAIBHOM INIOCKOCTH T0J1 JICHCTBHEM crutbl F, HarpaBiIeHHOH 0] YIIIOM o K TOPHU30HTY.
Koapunnent Tpenust Mexxay TeJIoM U IUNIOCKOCTBIO paBeH . [Ipu kakom 3HadeHun cuibl F aBrmkenue Oyner
paBHOMEpPHBIM?

2. OmpesenuTh MOJI0KEHHE IIEHTPa TSHKECTH OTHOPOIHON KPyTIIoN TiacTHHBI pagnycoM R = 0,5 m, B koTopoii

BBEIPE3aHO KB3/IPaTHOE OTBEPCTHE CO CTOPOHOM &= %

3. Kakoit Haumenb1eit JuIHBI L Hao B34Th HUTB, K KOTOPOH ITO/IBEIICH OJJHOPOIHBIN mapuk auameTpoM D =4 cu,
4TOOBI IPH OIIPEACICHUH IEPHO/Ia MaJIbIX KOJIeOaHHH IIapuKa PacCMaTPUBATh €ro Kak MaTeMaTHYeCKUi MasTHUK?
OmmbKa mpu TaKOM AONYIISHUH HE JOJDKHA MpeBbmath | %.

Tema 5. Mexaunueckue Kojeoanus. BoHbl

IIpakTuyeckoe 3ansaTe Ne 5. Mexanuueckue KoyiebaHus. YpaBHEHUS MalbIX KOJIEOaHWM.
[IpyxxunHblld ocuwIATOp. PU3HUECKUM MasATHUK. MaTeMaTH4eCKUH MasTHUK. XapaKTepUCTUKHU
BOJIHBI. 3BYKOBBIE BOJIHBI

KontposHaslii Bonpoc

1. OmHOPOIHBIH IIAPUK TOABEIICH HA HUTH, JUIMHA KOTOPOM paBHA paauycCy miapuka. Bo CKOIBKO pa3 MeproI Malbix
KOJICOAHUI 3TOTO MasITHUKA OOJIBIIIE MIEPHO/Ia MATEMATHIECKOTO MasiTHHKA C TAKMM K€ PACCTOSIHUEM OT TOYKH ITOBECa
JIO IIEHTPA THKECTH?




2.  MarepuanbHas Touka ¢ maccoi 0,01 ke coBepimaeT rapMOHHYECKHE KojiebaHus ¢ meproaoM 2 c. [lomHast sHeprus
xone6momnieiics Touku pasua 107* [lorc. Haiiti aMmmmTy oy KoneGaHuii; HanucaTh ypaBHEeHUE KonebaHuii; HalTH
HanOoubllee 3HaYeHHE CHIIbI, AeHCTBYIONIEH Ha TOUKY

3. ®usnyecKuii MasSTHHUK OpeacTaBiseT coboii crepskens o | = 50 cm u Maccoit m = 270 2 ¢ IPUKPEIIICHHBIM K
OJTHOMY M3 €ro KOHIOB AuckoM paauycoM R = 10 cu u maccoit M = 500 e. OnpeneinTs MOMEHT HHEPIIMN MasSTHUKA,
paccTosiHUE OT IIEHTPa Macc 10 TOYKH MOJIBECa; MEPUOJ MaJIbIX KoJIeOaHHMH MasTHHKA.

X, =cosr(t+ %) (cm)

4.  CxnazapiBaroTcs ABa KOJeOaHNS OANHAKOBOTO HAIIPABIICHNUS, BEIPAXKAEMbBIC YPaBHEHHAMHI

X, = 2005n(t+%) (cm) .
u . Halitn ammntyny 4 v HadanbsHyto (asy ¢ pe3ysbTHPYIOIIEro KoyieOaHusl, HalucaTh
YpaBHCHHE PE3YJIbTUPYIOIIETO KoJIcOaHus.

-0,002t
- x=0,3e"%" cosrt
5. YpaBHeHue 3aTyXarolero KojieOaHus: CUCTEMBI IMEET BUIL: (m). Macca cuctemsr 0,5 xe.

Omnpenenuts COOCTBEHHYIO YacTOTy KojieOaHu, KOd(PHULIUEHT 3aTyXaHUH, KOIQPHUIUEHT CONPOTHUBICHHS,
sorapuMudecKuii 1eKpeMeHT. [loicunTaTh aMIUIHTY Ay KoJiebaHuu B MOMEHT BpeMenn t = 20 c.
6. Ilomepeunas BoJHa pacIpoCTpaHICTCS BAOJB YIIPYTOTo MIHypa co ckopocThio 15 m/c. Komebanus nctouHmnka

-3 i 2
3a/1al0TCs ypaBHCHHEM y= 107 sin10°t . OnpenenuTs ATMHY BOJHBI, CMEIIEHUE U CKOPOCTh TOYKH, OTCTOSIIEH OT
HCTOYHHMKA BOJIH Ha paccTosiHuU X = 45 u, B MOMEHT BpeMenu t = 5 C; pasHocTh (pa3 konebaHuii IByX TOYCK,
OTCTOSIIIMX OT UCTOYHHUKA BOJH Ha PacCTOSHUU X1 = 15 m 1 x2 = 25 .
7. Ha mocce cOmmkarotcs 1Be aBToMamuHbl co ckopoctsamu Vi = 30 m/C u Vo = 20 m/c. TlepBas u3 HEX momaeT
3BYKOBOM curHas gactotor v1 = 600 [y. HaifTi kakymryrocst 4acToTy vz 3ByKa, BOCIIPHHAMAEMOTO BOJHUTEIIEM BTOPOit
aBTOMAIIIMHBI, B AYX Clydasx 1) 1o BCTpedw; 2) MOCiie BCTPEUH.

Tema 6. MexaHuka ;KHAKOCTEH U ra3oB

IIpakTnyeckoe 3ansitue Ne 6. YpaBHeHue Hepa3pbIBHOCTU. [ MapocTaTnyeckoe naBiaeHue. 3akoH
Apxumena. ['nipaBinueckuii npecc. Y paBHeHue bepHym

KonTponbHblil Bonpoc

1. B cocyxa npusmaTuueckoi (OpMbl, B OCHOBAHHH KOTOPOTO JISKHUT IMPSIMOYTOIBHUK €O cTopoHaMu & = 10 cu, b = 15
CM, HAUT ciio# BojIbI BbIcoTOM h = 10 cm. OnpenenuTs CHily AaBIeHHs BOJbI HA THO M CTEHKH cocyaa. KakoBa momkHa
ObITh BbicOTa H C110s1 BOJIBI B COCY/IE, YTOOBI CHIIA JIABJICHHS BOJIbI HA JTHO M CTEHKH COCyia ObUIM paBHBI MEXIY COO0M?
2. CruioniHo# oJTHOPOAHBIH 11ap, 00beM KOTOporo V, IIaBaeT Ha rPaHULIEe JBYX HECMEIIMBAIOIUXCS KU JKOCTEH.
[I0THOCTB BEepXHEH YaCTH KUIKOCTH p1, HIDKHEH p2, INIOTHOCTh MaTepuana mapa p (p1 < p < p2). OnpeneinTs, Kakas
4acTh 00beMa Imapa Oy1eT HAXOJUThCsl B BEpXHEH, a Kakasl 4acTh — B HIDKHEH XKHIKOCTH.

3. Msu pagnycom R = 10 cu mnaBaet B BoAe Tak, 4To ero HeHTp HaxomauTces Ha H = 9 cu BhIle MOBEepXHOCTH BOIBI.
Kakyro paboTty A Ha/io COBEPUINTH, YTOOBI MOTPY3UTh MY B BOJY JIO ANAMETPAJILHOH INIOCKOCTH?

4. CKOIJIbKO BpeMEHH IOTPeOyeTCsl A7t HAOIHEHHSI BOIOH YaiiHUKa 00beMoM V = 3 7 13 BOJOTIPOBOIHOTO KpaHa B
KBAapTHPE, PACTIOJIOKEHHOM Ha yeTBepToM dTaske (2 = 12 v), eciy Iomab BHIXOHOTO ceuenns kpana S = 1 cv?, u on
pacnonoxeH Ha Beicote h2 = 1,5 # oT noJia, ypoBeHb BOJbI B BOJOHANOPHO# OalIHe OJIepKUBACTCS Ha MTOCTOSHHOM
Beicote h1 = 60 m?

5. B moxaeBanpHOH YCTaHOBKE BOJa MOJAeTCs CHavana 1mo Tpyoe quametpom 40 v, KoTopast cykaetcs 10 24 mm.
CraTtuyeckoe JIaBJeHre B IIUPOKOH 9acTH TpyOs! paBHO 250 xlla, ckopocTs paBHa 14,4 m/c. OnpenenuTs CTaTHIeCcKoe
JaBJieHME B y3KOil yactu Tpy6bl. IhtotHOCTB Boabl 1000 x2/8°.

6. Ha peakTHBHBIN caMOJIeT IEHCTBYIOT B BEpTHKAJIBHOM HaIpaBIeHHH cuiia TshkecTH 550 kH 1 mogbeMHast cuiia
555 kH, a B TOpH30HTAIBHOM HaNpPaBJICHUH — cwiia TAru 162 kH u cuna conpoTtuBieHns Bo3ayxa 150 kH. Haiitu
MOJ1yJIb ¥ HAIIPaBJICHUE PABHOACHCTBYIOLIECH.

7. AbspoctaT Maccoiit m = 250 k2 Hauan omyckaThes ¢ yckoperueM a = 0,2 m/c?. Onpenenuts Maccy 6annacta Am,
KOTOPBIH ciiefryeT COPOCUTh, YTOOBI a9POCTAT IOJIyYHJI TAKOE JKe YCKOPEHHE, HO HAIIPaBICHHOE BBEPX.
ComnpoTHBIEHHEM BO3/IyXa NPeHeOpeyb.

Tema 7. UneanbHblil ra3. 3aKOHbI HAEAJTBHOIO ra3a. YpaBHeHHs COCTOSIHUSI UA€AJIbLHOIO
rasa

IIpakTnyeckoe 3anaTue Ne 7. YpaBHEHUE COCTOSIHUS UIeabHOTO rasa. M3omnporeccel. ['a3oBbie
3akoHbI. 3aKkoH JlanbToHA

KonTtponbHbIii Borpoc

1. TIpunsiB Monekysl Bojbl auametpom d = 2,7-10720 y, Haiity, kakas 4acTh BCETO IPOCTPAHCTBA, 3aHATOTO BOJOH,
IMIPUXOJUTCS HA JOMI0 CAMHUX MOJEKYJ U Kakasi Ha JOJI0 MPOMEXKYTKOB MEXKAY HUMU.




2. PEeHTTeHOCTPYKTYPHbII aHaIKM3 JaeT BO3MOKHOCTh H3MEPHUTh PACCTOSHUE MEXKy YaCTUI[AMU B KPHUCTAJUINYECKON
CTPYKTYpE C BBICOKOH CTeneHbto TouHoCcTH. Kak onpenenuts yncio ABoraapo Ny, ecian u3BecTHBI paccTosHue |
MEXAY LEHTPaMH aTOMOB, PaCIOJIOKEHHBIX B y3J1aX Ky0a, INIOTHOCTh p BEIECTBA M MOJISIpHAsi Macca u?

3. Mcmosp3yst 3HaYCHHE aTOMHON SAMHHUIIBI MACChI, BRIYMCIUTD B KWIOTPAMMAaX MacCy aToMa KCEHOHA.

4. CKOJIbKO YaCTHIl HAXOAMTCS B 2 2 a30Ta, €CJIM CTeneHb ero aucconuaruu a = 0,057

5.T a3 cxxat m3otepmuuecku ot oobema Vi = 8 1 1o oobema Vo = 6 z. JlaBnenue npu 3toM Bo3pociio Ha AP = 4 klla =
30 mm pm. cm. Kakum ObUIO NepBOHaYaNIbHOE naBieHue Pri?

6. Kakoe KomuecTBO KUCIIOPO/A BBITYCTWIN U3 0ajuloHa eMKOCThIo 10 77, €y Ipy 3TOM MOKa3aHHs MaHOMETpa Ha
6aoHe usMeHw ek ot 14,0 1o 6,0 amm, a TeMneparypa nonusuiaach ot t1 =27 °C noto, =7 °C?

7. Haiit MOJISIpHYIO MacCy BO3/yXa, CYMTas, YTO OH COCTOMUT IO Macce M3 OJHOM YacTH KUCIIOPOAA M TpeX JacTeil azora
(miimy = 1:3).

8. Ha pucyHke nan rpauk nm3MeHEHHUS P 2 7 3 COCTOSIHUSI HICAIBHOTO ra3a B

koopaunatax (P,V). [IpeactaButs 3T0T nporecc B koopaunarax (P,T) u (V,T).

>
0 Vv

9. /IBa cocya 0IMHAKOBOTO 00beMa COJEprKaT BO3ILyX, OJHH IpH Temneparype 71 U 1aBieHun Pi, Apyroi npu
temmnepatype 72 u gaBiaenun Po. Cocynsl coennHuid. [locie BeIpaBHUBAaHUS AaBICHUH U TEMIIEpaTyp BO3AYX
Harpenu 1o TeMneparypsl 7. Kakoe ycTaHOBHUTCS 1aBJICHHE TTOCIIE HATPEBaHUS ?

10. B xomuate o6bemom V = 120 u® npu Temnepatype t = 15 °C 0THOCUTENIbHAS BIAXKHOCTh BO3YXa COCTABIAET ¢ =
60 %. OnpenenuTh Maccy BOJSHBIX ITAPOB B BO3yXe KOMHATHI. JlaBiieHHe HACKHIIEHHOTO BOASIHOTO napa 1pu t = 15
°C paBHo Po = 12,79 mm pm. cm.

11. Haiiti 106aBOYHOE JAaBJIE€HHE BHYTPH MBUILHOTO mMy3bIpst guameTpoM d = 10 cu. Kakyio paGoty HyKHO
COBEPLINTh, YTOOBI BBIIYTh 3TOT MY3bIPh?

12. Bo cK0JIBKO pa3 INIOTHOCTh HACHIIIEHHBIX BOJSIHBIX ITApOB NpH TemrnepaTtype 16°C MeHbllie INIOTHOCTH BOJbI?

13. B 3akpsiToM cocyne npu Temneparype t = 20°C Haxo uTCsl BIaXXHbIH BO3IYX ¢ OTHOCUTEIBHOU BIIaKHOCTHIO 80 %.
Ha ckonbko rpagycoB HaJ0 MOHU3UTH TEMIIEPATYPY CTEHOK COCyJla, YTOObI HA HUX Havaja BbIagaTh poca?

VY nenbHas TemioTta mapoobpaszosanust Boasl ipu 20°C pasHa 600 xan/e. BosHo# nap paccMaTpuBaTh Kak UcalbHBIN
ras.

14. B cocyzne Bmectumoctsio V = 0,3 7 HaxomuTes 1 mons yriekucioro rasa npu temneparype 300 K. Onpenennre
JIaBJIeHUE Ta3a 1o ypaBHeHUIo BaH-nep-Baankca.

15. TIpuHsB MONEKyJIbl BOABI 32 Wapuku auamerpoM d = 2,7-107° y, naiiTu, kakas yacTh BCEro NPOCTPAHCTBA, 3aHATOIO
BOJIOH, MPUXOJIUTCS HA JIOTIO CaMHX MOJIEKYJI M Kakast Ha JIOJIIO TIPOMEKYTKOB MEX/1y HUMHU.

16. B o4eHb MPOYHOM 3aKPHITOM CTAIHHOM OaJIOHE 3aK/II0YeHa BO/IA, 3aHMMAIOIIast [IPU KOMHATHOH TeMIiepaType
NI0JIOBHHY 00beMa Oasutona. HaiiT naBienue (B TeXHMYECKHUX aTMoc(epax) 1 IIIOTHOCTH BOJSIHBIX ITapOB IIPH
MOBBIICHUH Temreparypsl 1o t = 400°C.

17. Ompenenuth naBienue 280 ¢ a3o0Ta, Haxosmerocs npu temmeparype 27 °C B cocyie, 00beM KOTOPOTO paBeH:

1) V=1,00%2) V=050

Tema 8. Temnoemkocrb. IlonuTponmnbie mnponeccel. PaGora. JHTponusi. OCHOBBI
CTATHCTUYECKOI TEPMOAUHAMUKYU U MOJIEKYJISIPHON (pu3nku

IMpakTnyeckoe 3ansitue Ne 8. OcHoBHOe ypaBHeHne MKT. Pacnpenenenne MakcBemia 1mo
ckopoctsaM. bapomerpuueckas ¢popmyna. CpenHee YMCIO0 CTOJIKHOBEHHH U CpeIHSS JUTMHA CBOOOHOTO
poOera MoJIeKy1

KonTtponsnslil Bonpoc

1. B kajopuMeTp HaIUTO m1 = 2 K2 BOJbBI, UMeroIiel Temmepatypy t1 = +5°C, u monokeH KyCoOK JibJa Maccoi my = 5 ke
pu Temiepatype t = — 40°C. Onpenenuts Temrepatypy 6 u 00beM V CoepKUMOro KaTlopIMETpa MOCIIC YCTaHOBICHUS
TEIIOBOTrO paBHOBECHsl. TEIIOEMKOCTBIO KAIOPHUMETpa U TEINIOOOMEHOM C BHEUIHEH cpenoil npeHeOpeus. Y ienbHas
TernoTa miaBneHus npaa I = 0,33 M/[c/ke. YaenpHBIE TEIIOEMKOCTH BOIbI c1 = 4,2 x/owc/(ke'K), mpaa ¢ = 2,1
kouc/ (ke K).

2. HaiiTn u3MeHeHue SHTPOIINH MU 1epexoae 8 2 kuciopoaa ot oosema 10 2 mpu Temneparype 80°C k o0bemy 40 7 ipu
temnepatype 300°C.

3. Haiitn n3menenue suTponuu rpu npespamtennn 10 e npaa npu — 20°C B map ripu 100°C. Y nenbHas TEMI0eMKOCTS JIbJa
c1 = 2100 [pc/ke'K. YpenvHast TEITOeMKOCTh Boabl ¢z = 4200 [owc/ke'K. YienbHas TeIoTa TUIABJIEHHS JIba:
J.=3,35-10° [Porc/xe. Y nenpHas TemIoTa napoobpasoBanus Boasl: I = 2,26-108 orc/xe.

4. KapOropaTopHblii JBUTATEIh aBTOMOOWIIS MOTPeOIsieT MUHUMAIbHO 265 2 Oen3una Ha 1 .c./wac. Haiit motepu Ha
TpeHue, TeIIONPOBOAHOCTS U np. KosdduuuenT cxarus 6,2; TemnoTBopHas ciocod0HocTs 4,6-107 Joc/ke. [TokazaTens
TIOJIATPOITBI paBeH 1,2.

5.Cpennsis xBampatudHash CKOPOCTh MOJIEKYJ HEKOTOPOTO Ta3a MpH HOPMAaJbHBIX ycloBHSX paBHa 461 wm/c. Kakoe
KOJIMYECTBO MOJIEKYJI COAEPKUTCS B 1 2 aToro raza?




6. Kakas gactp MosiekyJ1 kucioposa rnpu 0°C obnamaer ckopoctsio ot 100 m/c mo 110 m/c?

7.BpicoTHass KOCMHUYECKas CTaHIUs Ha rope AJare3 B ApMEHHHU pacIioyiokeHa Ha BeIcOTe 3250 m Hax ypoBHEM MOPSI.
Haiitu naBneHue Bo3ayxa Ha 3TOH BeIcoTe. TemmepaTypy BO3IyXa CUHUTATh MOCTOSHHOW U paBHOU 5°C. MomsipHyIO
Maccy BO3/lyXa MPUHATH paBHOW 29 ke/monw. [JaBneHue Bo3ayxa Ha YpoBHE Mops paBHO 760 mm pm cm.

8. HaiiTn umcio cToNKHOBEHUH Z, KOTOPBIE IPOUCXO/SIT B TEUCHNE CEKYH/IbI MEXK Ty BCEMHU MOJIEKYJIaMH, HaX OJISIIIMHUCS
B 06beme v = 1,0 My BofOpO/Ia IPH HOPMAJIBHBIX yCIOBHAX. IIpHHATL 3QPEKTUBHBINA IUaMETP MOJIEKYJIB BOJAOPO/A
paBHeIM ¢ = 2,3-10710 4,

9. HaiiTn mioTHOCTS rasa, eciii MoJIeKyJia 3a BpeMst | ¢ UCIIBITHIBAET CTOJIKHOBEHUH npu Temrepatype T = 40°C.

10. OmpenenuTh BO CKOJIBKO pa3 OTINYAIOTCH KO3(PPHUIIHMEHTH THHAMHYIECKON BA3KOCTH aproHa W Telis, ecitu 00a rasa
HaXOJAUTCS P OJJMHAKOBBIX TEMIIEPaType U JaBlIeHHH. D PeKTHBHBIC AUaMETPI MOJICKYJI THX I'a30B H3BECTHBI.

11. Vruekucnsrit ra3 CO> u a3or Nz HaXoAATCS B OAMHAKOBBIX YCIOBUAX. ONpeneauTh OTHOIIEHHE KOI(PPHUIMEHTOB
mhdy3un, K03QGUINEHTOB TUHAMHYECKOH BI3KOCTH M KO3 (GHUIMECHTOB TEINIONPOBOAHOCTH, cUnTast 3(h(HeKTHBHBIC
JIMaMeTPbl MOJIEKYJI OJIMHAKOBBIMHU.

Tema 9. OcHoBbI 3s1ekTpOocTaTHKN OCHOBBI Teopuu noJs. IIpoBoOAHMKH M JUIJIEKTPUKHU B
3J1eKTPOCTATHYECKOM I0J1e

IIpakTnueckoe 3ausitue Ne 9. 3akon Kynona. /[BuxeHue u paBHOBecue 3apsiioB. Pacuer
HaNpsHKEHHOCTH ToJiel. Pacuer sHeprum u paboTel. Pacuer moreHnmana st pacipeaeieHuid 3apsiioB.
Pacuer ameKTpOeMKOCTH KOHACHCATOPOB pa3auvyHOW (GopMbl M Oartapeld KOHJIEHCATOPOB, SHEPIHH
3apSAKCHHBIX NPOBOJHMKOB M KOHACHCATOPOB

KoHuTponbHbIi Bonpoc

1. OnpenenuTh CHITy B3aUMOZICHCTBUS IBYX TOUEUHBIX 3apsI0B paBHbIX 3 MxKn U 6 mxKn, OTCTOAIIMX Ipyr OT Apyra Ha
paccrosHue 3 cm B KepocuHe. [ludaekTpuueckast IPOHUIAEMOCTh KepOCHHa: & = 2.

2. ]JIBe GeCKOHEUHBIE MapaylIebHbIE NIACTHHBI PABHOMEPHO 3aPSKEHBI C TIOBEPXHOCTHOM MIIOTHOCTEIO 01 = 20 nKa/M? n
02 = — 40 nKn/m?. OnpenenuTh CUIy B3aMMOJIEHCTBHIS MEXK/Y IIACTUHAMH, NPUXOIALLYOCS Ha IUIONIAAb S, PaBHYIO
0,5 M2,

3. Toukuii crepxens anuno | = 8 cum Hecer paBHOMepHO pactpenenennbii 3apsin Q = 0,1 mxKn. Onpenenuts
MOTEHIHUAT ¢ IEKTPUIECKOTOo MOJIS B TOUKE, JISKAIIEeH Ha OCH CTEP KHS Ha PacCTOSHUM a = 15 cm oT Ommxaiiiiero
€ro KOHIA.

4. ]JIBa 0JIMHAKOBBIX MaJCHbKHX MIAPHKA ITOIBEIICHBI HA HEBECOMBIX HUTSX HHOH | = 12 cm Kaxaast B OJJHOM TOUKe.
Korna umM coobuinu ouHakoBble 3apsaapl Q = 4 uKi, mapuku pa3ouuuch Ha yroi o = 20°. Haiitu cuity HaTsHKeHUs
Ka)KJIOW HUTH, €CIIM MEX/y IIapUKaMU HaXxOJUTCsl HeKoTopas cpea € = 7,8

5.3apsi1 paBHOMEPHO PacTIpeJIENieH 1o OECKOHEYHOI MIIOCKOCTH C MOBEPXHOCTHOM TUIOTHOCTBIO o = 10 nKu/M?.
Omnpenenuts pasHOCTh MOTeHNHAIOB U IBYX TOYEK MOJIs, OAHA U3 KOTOPBIX HAXOANTCS HA INIOCKOCTH, a Apyras
yJajeHa oT Hee Ha paccrosHue I = 10 cu

6. Ha paccrostHuY 1 = 4 cm OT OECKOHEYHO JUTMHHOH 3apsHKCHHOW HUTH HAXOTUTCS TOYeUHBIH 3apsa 4 = 0,66 #Ki. [lox
JIEHCTBUEM ITOJIS 3apsi] MPHOIIKACTCS K HUTH IO PACCTOSIHUA 2 = 2 cm; TIPU 3TOM COBepIIaeTcs padora
A = 5 mx/orc. Halitn nuHEHY10 INIOTHOCTD 3aps/a T HA HUTH.

7.IIpocTpaHCTBO MEXIY TUIACTHHAMHU IIOCKOTO KOHICHCATOPa 3alI0OHEHO AUAJICKTPUKOM. PaccrosHue Mexay
wiactuHamu d = 2 mm. Ha mimactuHbl KoHIeHCaTOpa nojaana pasHocts noreHnuanos Us = 0,6 xB. Eciu, oTKII0YUB
HCTOYHUK HANPSKCHUS, BEIHYTh TUAIICKTPUK U3 KOHJICHCATOPA, PAa3HOCTh MOTEHIIMAIOB Ha IUIACTHHAX KOHICHCATOpa
Bo3pacraet 10 Uz = 1,8 kB. HaiiTi OBEpXHOCTHYO IUIOTHOCTD CBSI3aHHBIX 3aPSIIOB Ocs HA TUIICKTPUKE U
JIMDJICKTPUYCCKYHO BOCIIPUMMYHBOCTD ¥ JMIJICKTPHKA.

Tema 10. ITocTOSIHHBINH 3J1EKTPHUYECKUH TOK. JJIEKTPHUECKUI TOK B Pa3IMYHBIX CpeAax

IpakTunuyeckoe 3ansaTue Ne 10. Pacuersr conpoTtuBieHusi, 6aTapeil CONMPOTUBICHUH, TOKOB U
HanpsHKeHUH B OJJHOPOAHBIX LEemsX. PacueTsl paboThl, MOIIHOCTH M TEIUIOBOTO JecTBUs TOKa. Pacuet
HEOJIHOPOJHBIX YYacTKOB Ienu. PacueTsl TOKOB, HampsKeHHH, pabOThl, MOIIHOCTH M TEIJIOBOIO
JNEUCTBUS B 3aMKHYTBIX LIEIAX, K.I1.1. 3aMKHYTOHU LEIH.

[TpaBuna Kupxroda

KontposHaslii Bonpoc

1. CkxoJbKO 3JIEKTPOHOB MPOXOINT 32 |1 ¢ yepe3 ceueHne NpoBogHUKA qruameTpoM 0,5 Mu MEIHOTO MPOBOJHUKA JJTHHOM
20 v pu HANPsKEHNHU Ha ero KoHuax 12 B? Y nensHoe conpoTupienne meau: p = 1,7-10° Om-.
2. DJIC 6arapeu 10 B. IIpu cue toka 0,4 A. KII[I 6arapen pasen 0,8. OnpenenuTh ee BHYTPEHHEE COMPOTHBIICHHUE.




3. Cuna Toka B LIEITM M3MEHSETCS co BpeMeHeM 1o 3akoHy 1=5e0%! Ompenenuts KOIMYECTBO TEMIOTHI, KOTOPOE

BBIIEJUTCS B POBOJIHUKE CONpOTHBIIEHUEM R = 8 On 3a BpeMsl, B TeUeHHE KOTOPOTO TOK YMEHBIIUTCS B € pas.

4. JlBe rpymnmbl U3 TPEX MOCIIEA0BATEILHO COSANHEHHBIX 2JIEMEHTOB COEAMHEHBI napauienbHo. DJ1C Kakaoro aneMeHTa
¢ =1,2 B, Buytpennee conporusienue I' = 0,2 Oum. [loneuennas Garapest 3aMKHyTa Ha BHEIIHee conporuBieHue R = 1,5
Om. Haiitu cuny Toka | Bo BHeNIHe#H 1eny.

5. Ilpu noaxiodeHny pe3rcTopa K darapee raJbBaHHYECKUX DJIEMEHTOB CHJIa TOKa B Ilenu paBHa |1 = 2 4, HanpsbKeHue
Ha pesucrope U; = 3 B, MOIHOCTh TOKa BO BHeIIHeH uenu P1= 6 Bm. [Ipu noakiIroueHnu K 3ToH ke Garapee Apyroro

PE3UCTOpa CHIa TOKA B LENHU CTala paBHO |, = 4 A, nanpsuxenne — U ; , MOIIHOCTB ToKa — P> = 0 Bm: Onpenenute 3/1C
Y BHYTPEHHEE CONPOTHBIICHUE OaTapen

6. Ilo npoBomHMKy compoTtuBieHHeM R = 3 Om TeueT paBHOMEPHO OT HyJIsl Bo3pacTaromuii Tok. [Ipu aTom 3a Bpemst 7
= 8 ¢ B npoBoanuke BoLessiercs 200 /o Terta. Onpenenuts 3apsia J, TPOLISANIHHI 110 MPOBOAHUKY.

7. B mexe ycTaHOBJIEHO CEMb MOTOPOB, BKJIIOYEHHBIX IapauleNIbHO B ceTh ¢ HampspkeHueM 120 B. Kaxapiid MoTop
notpediser MomHocTh 1,2 kBm. Onpenenuts: 1) TOK, MOTpedIsieMbIH KaXIbIM MOTOPOM; 2) TOK B CETH; 3) HaIIpsDKEHHE
Ha 32KMMax JMHAMO-MallHHbI, KOTOPBIE OTCTOSAT OT LieXa Ha paccTosHuu 125 m. TlpoBoaa MeHble ceuennem 25-10° 2,
OnpenenuTs NOTEPIO MOLTHOCTH B MPOBOJAAX.

8. Tlpu mosmydeHHH amrOMHUHUS 3JIeKTposn3oM pactBopa AlOz B paciuiaBieHHOM KPHOJIHMTE MPOXOAUT TOK B 1 kA mpu
Pa3HOCTH MOTeHLHAIOB 8 B. 3a Kakoe BpeMs BBIICIUTCS 500 xe amromunus? Kakas anekTpudeckas SHeprus
IpH 3TOM OyZeT 3aTrpadyeHa?

9. BHyTpeHHEE CONPOTUBIEHHUE ATUX HJIEMEHTOB COOTBETCTBEHHO paBHEI 1 1 2 Om.

Yemy paBHO BHEIIHee conpoTusieHue R, ecan Tok |, Tekymmii yepes €1 pasen 14? ¢ | &
Hafitm cumy Toka lp, moymero depe3 . Haiitu cmny Toka g, mmymero depes
conportusyieHre R. OnpenenuTs MOIHOCTD TOKA, BBIACTIEMYIO KQKIBIM 3JIEMEHTOM
uenu. Onpeaenuts KIIJI kaxxioro anemMeHTa. |

Tema 11. MaruuTHoe M0JIe M €ro CBOWCTBA

IIpakTnueckoe 3ansitue Ne 11. PacueTel MarHUTHBIX MOJEH TOKOB pa3IWYHONH (QOPMBIL.
IIpumenenne teopemsl buo-Capapa-Jlamiaca 1 3aKoHa MOJIHOrO TOKa. Pacuer nBuKEeHMs 3apsioB B

MarguTHOM nojie. PaBHOBecHe 1 JABMJKCHUE TOKOB B MAarHUTHOM II0JIC
KonTposbHsIii Bompoc

1. OnpenenuTh UHIYKIUIO MATHUTHOTO TIOJISI, CO3/[aBaEMOT0 OTPE3KOM IIPSIMOrO MPOBO/IA, B TOYKE, PABHOYIAJICHHON OT
KOHIIOB OTpe3Ka M HaxoJsiiuecs Ha pacctosauu a = 20 cu ot ero cepeaunbl. Cuna Toka B ipoBoje | = 30 4, mmnHa
ero L =10 cm.

2. DNEKTPOH JBMKETCS] B MArHUTHOM T10JI€ ¢ MHAYKIMEH B =10 mTx o BUHTOBO# JMHMK paanycoM R = 1
CM ¥ IIaroM h = 6 cu. C xaKoii CKOPOCTBIO M IOJ] KAKHM YIJIOM K HallpaBJICHUIO CHIIOBBIX JIMHUI SJIEKTPOH
BJIETEJl B MarHUTHOE 110J1e?

3. IIpoBoHKK MMeeT GopMy OECKOHEUHO AJIMHHOTO LWJIMHPA C BHYTPEHHUM paauycoM Ry = 7,5 cm u BHemHuM R =
10 cm. Tekyuuii Mo MpoBOAHUKY TOK cuioii | = 1 4 paBHOMEpPHO pactpe/iesieH 1o ceueHno. OnpenennTb UHIYKIHUIO
MarHUTHOTO I0JIs Ha paccTostHuM I' = 12,5 cu OT ocu IpoBOJHUKA.

4. Ha pucyHke n300pakeHO ceYeHHE /IBYX NMPSIMOJMHEHHBIX OECKOHEYHO JIMHHBIX HPOBOJIHUKOB C TOKOM B INIOCKOCTH
yeprexa. Paccrosnue 4B mexty npoBogHukamu paBHo 10 cm, 11 =20 A, I2=30 A. Haiitu HanpspkeHHOCTH
MAarHUTHOTO TIOJIsI, BBI3BaHHOTO Tokamu |1 1 |2 B Toukax M1, M> u M3. Pacctosinue M1A =2 cm, AM> =4 cm, BM3 =3

cM.
I P
o—@ . @—o
M 4 Mo B M3

Tema 12. SIBjieHHe 2JIEKTPOMATHUTHON UHAYKIIUU

IpakTuuyeckoe 3ansitue Ne 12, Pacdyer MarHMTHOTO MOTOKA M 3JICKTPOMAarHUTHOW WHIYKITUH.
Pacuer MHAYKTUBHOCTU IIPOBOJHUKOB, IPOLECCOB CAMOMHAYKIIMU U SHEPIUU MAarHUTHOTO IOJIS

KonTtponbHbIii Boripoc

1.Karymka umeer 10000 ButkoB miomansto 100 cu?, Bpamaercs ¢ uactoroit 3600 06/mun B MarHuTHOM MOJiE
HarnpspKeHHOCTBIO 4,1 A/m. Ock BpalleHus JIOKUT B TNIOCKOCTH PaMKH M TEPIEHINKYJIISIPHA CUIIOBBIM JIMHUSM TOJIS.
Omnpenenuts MakcuManbHy0 3J1C HHAYKIUY B PaMKe.




2.TIpoBoJIOYHBIH BUTOK pamgmycoM I = 4 cm, umerommii conporuBicane R =0,01 Om, Haxomsrcss B OTHOPOIHOM
MarHuTHoOM mnoiie ¢ naaykuueit B = 0,04 7. [Tnockocts pamku coctasisier yron o = 30° ¢ ITMHUSIMU MHAYKIHH HOJIS.
Kakoe konudecTBo 37eKTpruecTBO Q mpoTeyueT no BUTKY, €CIIM MarHUTHOE IoJje ucye3aeT?

3.06MoTKa cosleHomIa cOCTOMT M3 N BUTKOB MeJHOI ITPOBOJIOKH, MONEPEYHOE ceueHne koTopoi S = 1 mm?. Jlnuna
coneronna | = 25 cu; ero conportusnenue R = 0,2 Om. Haiitu uHAyKTUBHOCTS L conenouna. Y nenbHOE COMPOTUBICHUE
me: p = 1,7-10% Omem.

Tema 13. Cucrema ypapHennii MakcBesia. JJ1eKTPOMArHUTHbIE KOJ1€0AHHUS W BOJIHBI

IpakTnyeckoe 3ansaTue Ne 13. Pacuer konebarenpHOro koutypa. ®opmyna Tomcona

KoHTponsHbIil Bonpoc

1. 13 cucteMbl ypaBHeHHH MakcBeslia OJTy4UTh YpaBHEHHsI HEIPEPHIBHOCTH TOKOB M 3aKOH COXpaHEHHs 3apsja.

2. JlokazaTb, 4TO CyMMa TOKOB IIPOBOAMMOCTH U TOKA CMELIEHUs], CLIETIIICHHBIX C KOHTYPOM, ICHCTBUTEIILHO HENPEPhIBHA
U, CJIEJOBATEIbHO, MOJHBINA TOK, CIEIUICHHBIN C JII00BIM KOHTYPOM, HE 3aBHCHUT OT BHIOOpA OBEPXHOCTH, HATSHYTOM
Ha 5TOT KOHTYP.

3. KonebaTensHBIif KOHTYP COCTOUT U3 KOHACHCATOpa eMKOCThI0 C = 888 n® u KaTymKu ¢ MHIYKTHBHOCTHIO L
= 2 M. Ha KaKyto ATMHY BOJHEI A HACTPOEH KOHTYP?

4. Karymika ¢ uHIyKTUBHOCTBIO L = 30 k[ H iprcoeqHeHA K TNIOCKOMY KOHICHCATOpY ¢ Iuomaapio mwiactud S = 0,01
m? n paccrosaueM Mexay Humu d = 0,1 yy. HaliTn JuONIEKTPHYECKYIO TIPOHMIAEMOCTD & CPEIbI, 3aIONHSIOMEN
MIPOCTPAHCTBO MEX/1y TUIACTUHAMH, €CJIM KOHTYP HACTPOEH Ha JUIMHY BOJIHBI A = 750 m.

5. KonebartenbHbIi KOHTYp COCTOUT U3 KOHJIeHcaTopa eMKOcThio C = 405 1@, KaTylIKu ¢ MHIYKTUBHOCTBIO L
= 10 mI/'n n compotuBieHuss R = 2 Om. Bo cKoibKO pa3 yMEHBUIMTCS Pa3HOCTh MOTEHIMAIOB Ha OOKJIaAKax

KOHJZICHCATOpPa 3a OJIHH MEPHOJI KoehaHuil.

6. KonebaTenbHbIH KOHTYP COCTOUT U3 KOHAeHcaTopa eMKOCcThio C = 0,2 Mx® M KaTyIIKN ¢ HHAYKTUBHOCTBIO L
= 5,07 mln. Tlpm xakoM JorapupMUIeCKOM IeKpeMeHTe 3aryxaHus N pa3HOCTh MOTEHIIMAJIOB Ha OOKIaJIKax
KOHJeHcaTopa 3a Bpemst t = 1 .uc ymenpmuTes B Tpu pasa? KakoBo npu 3ToMm conpoTuBieHue R kontypa?

7.KonebaTenpHBIE KOHTYpP COCTOMT M3 KOHIEHCATOpa eMKOCTBI0 22,2 n#@ W KaTyIIKW, HaMOTAaHHOH W3 MEITHOH
npoBooku auameTpom 0,5 mm. Jmmaa katymku 20 cv. Haitti 1oOpoTHOCTS KOJIe0aTeIhHOTO KOHTYPA.

8. KonebarenbHbli KOHTYP COCTOUT U3 KOHJIeHcaTopa eMKocThio C = 405 n®, karyniku ¢ mHIYKTUBHOCTBIO L = 10 Ml 1
u conpoTuBieHus R = 2 Om. Bo ckoibko pa3 yMEHbIIUTCS Pa3HOCTh NMOTEHIIMAJIOB Ha O0KJIalKkaxX KOHAEHcAaTopa 3a
OJIVH NepHo KoJiebanui?

9. VpaBHeHMe H3MEHEHHS CO BpeMeHeM Toka B KojeGarenpbHom konType umeer Bua | =0,02s5in4007zt .

WupyktuBHOCTH KOHTYpa L = 1 ['H. Hatiti mepuox T konebanuii, eMkocTh C KOHTYpa, MakcuManbHyo W,, MarHUTHOTO
TI0JIsl 1 MAKCUMaJIbHYI0 3Hepruio W, 3JIeKTpHUECcKOTO TOJIsL.

Tema 14. IlepemenHblil TOK

IIpakTnueckoe 3ansitue Ne 14, Pacuersl neneil nmepeMeHHOro Toka. Pe3oHaHC HampspKeHUi.
Pe3onanc TokoB. MontHOCTh, BbIIEIsieMasi B 1IENIH MTEPEMEHHOT0 ToKa. Tpancdopmarop

KontposHslii Bonpoc

1. B kosebarespHbI KOHTYP BKJIOYCH IOCIIEA0BATEILHO HCTOUHHUK repeMeHHON DJIC & = emaxCOSw!, rae &max = 197 B,
w=4-103¢", C=02mux®, Ri1=R;=1000m, Li=L;=L=0,17%n HaiiTh: MakCHMalbHBIA 3apsi, KOTOPBEII
MPOXOJIUT Yepe3 KOHICHCATOP (m, AMILIUTY/HOE 3HAUYEHHE CHJIBI TOKA B KOHTYPE im, HAYaIbHYIO (pa3y HANpsOKEHUS B
KOHTYpE V, CABHT (pa3 MeXIy TOKOM M HAIPSKCHUEM B KOHTYPE (.
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2.1lenp U3 MOCIIEIOBATEILHO COCIMHCHHBIX KOHIeHCaTOpa eMKOoCcTH C, CONPOTUBICHUS R U KaTyIIKK ¢ HHAYKTUBHOCTBIO
L moxmkmiodeHa K TeHEpaTOpy CHHYCOMIANBHOTO HANpPSDKEHUS, 4acTOTa KOTOPOTO MEHSETCS NpU TOCTOSHHON
ammumutyae. HaliTi yacToTy, Ipu KOTOPOH aMIUIMTYJa HAPsDKCHMS Ha KaTyIIKe MaKCHUMaJIbHa.




3.IlepBruHas 0OMOTKa NOHIKAIOLIETO TpaHc(hopMaTopa ¢ KOIPPHUIUEHTOM TpaHCHOpPMaLU k=8 BKJIIOYEHA B CETh

U, =220B

C HalpsKECHUEM . COHpOTI/IBHeHI/Ie BTOpH‘IHOﬁ 00MOTKH r= ZOM , TOK BO BTOpI/I‘IHOﬁ 00MOTKE

TpaHchopmaropa I = 3A. OnpenenuTs HANIPsDKEHUE 2 Ha 3a)KMMax BTOPHYHON 0OMOTKH. [loTepsiMu B mepBHIHON
00MOTKE IpeHeOpEYb.

n, =12000

4.TlepBuyHas 0OMOTKa CHIOBOTO TpaHC(OpMATOpa I MUTAaHNS HAaKala PaAuoONpUEMHNKA UMEET BHTKOB

U, =120B

. Kakoe xommaecTBO BUTKOB Ny NOJDKHA HMETh BTOpUYHAA O6MOTKa,

U, =35B

1 BKJIIOYCHA B LI€TIb C HAIIPSHKEHUEM

r=0,50m npu cute toka | =1A9?

€CJI €€ COTIPOTUBJICHUE , 4 HAIIpSDKCHUE HaKaJia

5.B nenp nepeMeHHOTro Toka HampspkerueM 220 B u wactoroit 50 ['1 BKITIOYCHBI MTOCIEAOBATEIFHO EMKOCTh 35,4 Mk,
aktuBHOe conpoTtusienue 100 Om 1 UHAYKTUBHOCTHIO 0,7 I'n. HaliTit MOIITHOCTH MOTPEOIIEMYIO KOHTYPOM.

6. Hepa3BeTBieHHast IIeTIb IIEPEMEHHOTO TOKAa COJNEPKHUT KATYIIKy C aKTUBHBIM compoTuBieHueM R, = 3 Om u
UHAYKTUBHBIM X| = 12 Owm, aktuBHOE conpotuBieHne R = 5 Om, KOHIEHCATOp C EMKOCTHBIM CONPOTHBICHHEM X, = 6
Om. K nenn npunoxeno HanpspkeHne U = 100 B (neiictByromee 3HaueHue). OnpenenuTs: 1) MOMHOE COPOTHBIICHIE
menw; 2) ToK; 3) K03 UIMEHT MOIMHOCTH,  4) aKTHBHYIO, PEAKTUBHYIO ¥ TOJHYIO MOIIHOCTH; 5) HalpsOKCHHE Ha
Ka)XJJOM COIIPOTHBIICHHH.

Rk L R
- L Y Y Y

Tema 15. OnTuka. OCHOBHBIE 3AKOHBI TeOMeTPHYECKOi oNTHKU. PoTOMETpPHA

IIpakTnueckoe 3ansatue Ne 15. Ilpenomnenue cBera Ha rpaHuile paszgena cpexa. llomaHoe
BHYTpeHHee oTpaxeHue. [loctpoenne n3o00pakeHuil B IMH3aX, pacuyeT XapaKTePUCTUK U300pakeHHUH

KonTposbHsIii Bompoc

1. BeiBecTH (hopMyITy TOHKOH JTHH3HI.

2.Ha crexistHHYIO TIpU3MY ¢ mpenoMiistromumM yriom 6 = 50° magaer o yriom a1 = 30° myd cBera. OnpeneiauTs yroi
OTKJIOHEHUsI 0 JIy4a IPU3MOH, €CIIU MoKa3aTellb NPeJIOMIICHHS 71 CTeKa paBeH 1,56.

3. IIposxxekTop OIHMIKHETO OCBELICHHS AaeT 40K CBETa B BHJE YCEUESHHOTO KOHYyca ¢ yriioM pactBopa 26 = 40°. CeeToBoi
notok @ npoxexropa paBeH 80 xam. Jlomyckas, 4TO CBETOBOH MOTOK PacIpeieNieH BHYTPU KOHyca pPaBHOMEPHO,
OIPEJICNTUTh CHITY cBeTa | mposkeKkTopa.

4. JlloMMHECTIEHTHAs [WITMHPUYECKas JIaMIla THaMeTpOM d = 2,5 cm u gnmnoii | = 40 cm co3maet Ha pacCTOSHUU
I = 5 .u B HanpaBJICHUH, TIEPIIECHIUKYIIIPHOM OCH JIaMIIbI, OCBEIEHHOCTh £y = 2 k. [IpuHMMAas 1aMity 3a KOCHHYCHBIH
n3JIy4yarenb, OpeNeNuTh; 1) cury cBera | B JaHHOM HampasieHuy; 2) sipkocts L; 3) cBetuMocTh M J1amIibL.

Tema 16. BosiHoBasi onTHKAa

IIpakTnuyeckoe 3ansitue Ne 16. Pacuer qudpakiimOHHBIX KapTHH HA KPYTJIBIX SKpaHaX METOJIOM
30H @penenst, npu Audpakuy Ha MeJIU U Au(pakIMoOHHON pemeTke. 3akoH Maitoca.

KontposHslii Bonpoc

1.Ha TOJCTYI0 CTEKISIHHYIO IUTACTHHKY, MOKPBITYIO OYCHb TOHKOHW IUICHKOM, C IOKa3zaTelleM mpelioMiieHus Ny = 1,4,
MaJlacT HOPMANBHO MapalIeNbHBIA ITy40K MOHOXpomatmdeckoro ceeta (A = 0,6 wmxm). OTpakeHHBIH CBET
MaKCHMAaJIbHO ocliabiieH BenencTere uurepbepenimn. Onpeaenuth ToAmuAy d mieHKu.

2.Ha cTexIsHHBIA KIMH HOPMAaJIbHO K €r0 TPaHH MaJacT MOHOXPOMATHUYCCKHH CBET ¢ MIUHOM BoHEL A = 0,6 mxu. B
BO3HHUKIIEH IPU 3TOM UHTEP(EPEHIIMOHHON KapTHHE Ha oTpe3ke anuHoi | = 1 cyv mabmomaetcs 10 nonoc. Onpenenursb
npenomJsironmii yroi 0 kiuna/

3.Ha nmuadparmy ¢ KpyrisiM OTBEpCTHEM paguycoM I = 1 ym mamaeT HOpMaibHO HMapaJUIeIbHBIN TyY0K CBETa JIHHOMN
BoutHbI 4 = 0,05 mxm. Ha myTu nydeid, npomeAniux 4epe3 OTBEPCTHE, MOMEIIAIT dKpaH. OnpeenuTs MaKCUMAaIbHOE
paccTosiHre Dmax OT TIEHTpa OTBEpCTHS 10 3KpaHa, MPU KOTOPOM B IIEHTpe MU(MPAKIIMOHHOW KApTHHBI erie Oymer
HAOJIOAAaTHCS] TEMHOE IIATHO.




4. Ha menp mupuHOoit @ = 0,1 My HOPpMAJIBHO NaJaeT MapajuleNbHBIN Iy4OK CBETa OT MOHOXPOMATHIECKOTO HCTOYHHKA
(A =0,6 mrm). Ompenenuth WHpPUHY | LEHTPaIbHOrO MakcMMyMa B JUGPAKLIHOHHOW KapTHHE, MPOCLUPYEMOil ¢
TIOMOLIBIO JIMH3bI, HAXOASIICHCS] HEOCPEICTBEHHO 32 ILeJIbI0, Ha DKpaH, OTCTOSIIIMH OT JIMH3bI Ha paccTosHuu L = 1 .

5. Ha nu¢pakioHHy0 peleTky HOpMajIbHO K €€ MOBEPXHOCTH Ma/IaeT MapaJuIeIbHBIN IyYOK CBETa C JUTMHOW BOJIHBI A
= 0,5 mxm. IlomemeHHas BONMM3M pPELIETKH JIMH3a NpOEHHpyeT AU(PAKIUOHHYIO KapTHHY Ha IUIOCKUI JKpaH,
ynajgeHHeld oT nuH3bl Ha L = 1 m. PaccrosHue | Mexay AByMs MakCHMyMaMd HHTCHCHBHOCTH TEPBOIO MOPSIKA,
HaOfoIaeMbIMU Ha dKpaHe, paBHO 20,2 cu. Onpenenuts: 1) nocrosHHyo d mudpakHOHHOM peleTky; 2) Yucio N
IITPUXOB Ha 1 cm; 3) UKCIIO MAKCUMYMOB, KOTOPOE TIPH 3TOM JaeT AU(PPaKIHOHHAS PEeNIeTKa; 4) MaKCUMaJIbHBIH yro
@max OTKIIOHEHUS JTy4eH, COOTBETCTBYIOIIUX MOCIECIHEMY ANPPAKIIOHHOMY MaKCHMYMY.

6.Ily4ox eCTEeCTBEHHOro cCBeTa IMaJaeT Ha IOJHMPOBAHHYIO IOBEPXHOCTh CTEKJITHHON IUIACTHHBI, IOTPY)KEHHOH B
KUAKOCTh. OTpaXeHHBIH OT IUIACTHHBI Iy4OK CBETa COCTAaBILAET Yroi ¢ = 97° ¢ majaromuM IydkoM. OmpenenuTh
NOKa3aTelb NPeJIOMIICHHS N )KUIKOCTH, €CIIH OTPAKECHHBIN CBET MOJIHOCTHIO MOJISIPH30BaH.

7. Aa Hukomst (mossipuzatopa) N1 u N2 pacmosoxkeHs! Tak, 4TO yroil 8 MeKIY MX ITIOCKOCTSMH IPOITycKaHus paBeH 60°.
Ormpenenuts: 1) BO CKOJIBKO pa3 YMEHBIINTCS HHTCHCUBHOCTD CBETA MPH MPOXOKACHUU depe3 oauH HUKomb (N1); 2)
BO CKOJIFKO pa3 yMEHBLIMTCS MHTEHCHBHOCTh CBETa IPH NPOXOKAEHHH 4epe3 oOa Hukons? [Ipu npoxoxaeHuu
Ka)KJIOTO M3 HUKOJICH MOTepH Ha OTPayKCHHUE U MOTJIONICHUE CBETA COCTaBIIIOT 5%.

8. Ily4ok 4acTHYHO-NIOJISIPU30BAaHHOTO CBETA PACCMAaTPUBAETCS Yepe3 HUKOIb. [lepBOHauaNbHO HUKOJIb YCTAHOBIICH TaK,
YTO €ro IUIOCKOCTh IPOIyCKAaHMS INapa/ulesibHA IUIOCKOCTH KojeOaHWi NUHEHHO-NoJApU30BaHHOTO cBera. Ilpu
MOBOPOTE HUKOJIS HA yTojl @ = 60° HHTEHCHBHOCTP MPOITYCKAEMOr0 UM CBETa YMEHbIIMIach B K = 2 pasa.

Onpeuem/m) OTHOLICHHC I e/ I n MHTCHCUBHOCTEH €CTECTBEHHOTO H HHHGﬁHO-HOHﬂpH?;OB&HHOFO CBCTa,

COCTABIISIFOIIMX JIAHHBIH YaCTHYHO-TIONIIPU30BAHHbII CBET, a TAKXKE CTCMEHb MOJSIPU3aIMi P mydKa cBeTa.

9. lcTOYHUK MOHOXPOMATHYECKOT'O CBETA C JUTHHOM BOJTHBI o= 600 rm nBHXKETCS IO HATIPABIICHUIO K HAOIIOJATEII0
co ckopocthio V = 0,1 ¢ (¢ — cKOpOCTh pacipoOCTpaHEHHUsI IEKTPOMATHUTHBIX BOJH). ONpeaenTh IMHY BOJHBI A
U3IIyYCHHs, KOTOPYIO 3apETHCTPUPYET CIEKTPaIbHBIHM Ipubop HabuiroaTens

Tema 17. DjieMeHTBHI KBAHTOBOMH 1 aTOMHOMH (pu3uKku. Kopnycky/asipHO-BOJIHOBOM 1yaau3m.
JieMeHTBI (PU3NKH aTOMHOIO siApa

IIpakTnyeckoe 3ansitue Ne 17. 3akoHBI TEMJIOBOro u3NMyudeHUs. Pacdyer CBOWMCTB KBAaHTOB
(botonoB). DoTodddheKT, TOPMO3HOE PEHTTEHOBCKOE U3IydeHHe. PacueT sHeprum CBs3M s1ep,
HHEPreTHYECKOT0 BhIX0/Ia SACPHBIX PEAKIIH, MPOLIECCOB SIEPHON IHEPTeTUKH.

KoHuTponbHbIi Bonpoc

1. UccnenoBanue criektpa n3inydeHus CoJHIA TOKa3bIBAET, YTO MAKCUMYM CIIEKTPaJIbHOM MIIOTHOCTH SHEPTeTHIECKOM
CBETUMOCTH COOTBeTCTBYET jaiuHe BOJHBI A = 500 mm. [Ipunumas ConHile 3a uepHoe Tello, OnpeAeinTb. 1)
sHepreTuyeckyro ceetumocTh R Connia; 2) notok sHeprun @., nzmygaemsrii ComHueM; 3) Maccy 3JI€KTPOMarHUTHBIX
BOJIH (Bcex JuInH), m3nydaembix ComHiem 3a 1 c.

2. JInnHa BOJHBI Ay, HA KOTOPYIO IPUXOAMTCS MAKCUMYM SHEPTUH B CIIEKTPE M3JIy4eHHs YepHoro Tena, paHa 0,58
mrm. OTIPeZIeNUTh MAKCUMAIIBHYIO CIEKTPATBHYIO TNIOTHOCTh SHEPTETHUECKON CBETUMOCTH (I,T)max, PACCUMTAHHYIO
Ha WHTepBaJ JUIUH BOJH AA = 1 nu, BOTU3H Am.

3. OmpenennuTh MaKCUMAIIBHYIO CKOPOCTh Vmax OTORIIEKTPOHOB, BEIPBHIBAEMBIX C TOBEPXHOCTH cepedpa: 1)
yIbTPaHOJIETOBBIM HU3TyUSHUEM C JUIMHOM BosHbl A1 = 0,155 mxwm; 2) y-u3nydeHuem ¢ aauHol BoiHbl Ay = 2,47 nw.

4. OnpeaenuTth KpacHy rpaHully Ao porodddexra Wi nesus, ecim npu 00IyYSeHHH eTro MMOBEPXHOCTH (PHOIECTOBBIM
cBeToM JuHOM BoJiHbI A = 400 #yv MakcUMalIbHAs CKOPOCTh Vimax GOTO3IEKTpOHOB paBHa 0,65 Mulc.

5. Ily40k MOHOXPOMAaTHYECKOTO CBETA C UTMHOH BOJHEI A =663 nm nagaeT HOpMaJIbHO Ha 3€PKAJIBHYIO
IUIOCKYTO 1oBepxHOCTh [ToTok sHeprun @, = 0,6 Bm. Onpenenuts cuity F 1aBieHus, HCIIBITHIBAEMYIO ATOH
TIOBEPXHOCTBI0, a Takke uncio N (oToHOB, Maslaronnx Ha Hee 3a BpeMsi t =5 c.

6. [TapayenbHbIN Mydok cBeTa JuHON BostHBI A = 500 1y majiaeT HOpMaJIbHO Ha 3a4epHEHHYIO TOBEPXHOCTB,
npousBoist naienue P = 10 mxlla. Onpenenuts: 1) KOHIEHTpALHIO # (POTOHOB B ITyUKe, 2) 4nucio N GOTOHOB,
Na/IalolKMX Ha OBEPXHOCTH oAb | 4% 3a Bpems | c.

7.B pesynbrare 3¢ pexra Komnrona GpoToH npu coynapeHun ¢ 3eKTpOHOM Obu1 paccesiH Ha yrod 6 = 90°. Dueprus &'
paccestaHOTO (hoToHa paBHa 0,4 M»>B. Onpenenuts YHEPTHIO & HOTOHA A0 PACCESHUSI.

8. ®oroH ¢ sueprueii ¢ = 0,75 Mo B paccesiyicss Ha CBOOOIHOM 3neKTpoHe noj yriiom 6 = 60°. [Ipunumasi, 4to
KHHETUYEeCKast JHEPT sl U UMITYJIbC AJIEKTPOHA IO COYAapeHust ¢ GOTOHOM ObUTH MPEeHEeOPEKUMO MaJlbl, ONPE/ICIIUTD:
1) sHepruto &' paccestHHOrO (HOTOHA; 2) KHHETHYECKYIO SHEPTuio 7 3JIeKTPOHA OTAAa4H; 3) HaIpaBJICHUE €ro
JBHKCHUSL.

1 . 2 .
9. Bomopon ( 1H ) oborarieH aerepuemM (1H ). OnpeaenuTh MaccoBbIE TOJIM @1 BOJAOPOJA H @, NEHTEepHs, €CIIn

OTHOCHTEJIbHAsI aTOMHAas Macca M Tako¥ cMecH okaszanach paBHoi 1,122,

. 209 . 27
10. Omnpenenuth OTHOLIEHUE CEUCHUH O / O, s1ep BUCMYTa ‘g, Bi 1 amIOMUHHS ;4 Al .




234
11. Snpo HenTyHHs ‘g4 Np 3axBaruino snektpon u3 K-oGonouxn atoma (K-3axsar) u nemyctumio o-gactuy. Slapo

KaKOT'0 3JIeMEHTA MOJYYIJIOCh B PE3YNIbTaTe ITHX IPEBPAIICHUIT?

27 .
12. Onpenenuts HadanbHy!0 aKTUBHOCTb Ao palMOAKTUBHOI'O MarHus 1, Mg maccoit m = 0,2 mxe, a Taxxe

aKTUBHOCTP 4 10 HcTeyeHUH BpeMeHH t = 1 u. [Ipenmonaraercs, 4To BCe aTOMBI H30TOIA PaIHOaKTHBHBI.

13. Ilpu ompexneneHny neproja moaypacnana T1/2 KOPOTKOXKUBYIIETO paJHOaKTHBHOTO H30TOIA UCIIOIB30BaH CUSTYHK
UMIybcoB. 3a Bpemst At = 1 yun B Hadane HabmroneHus (t = 0) Opw10 HacuuTaHo ANy = 250 UMIYIIBCOB, a IO
ucredeHuH BpeMeHu t = 1 u 3a Toxke BpeMs — ANz = 92 umitynbca. OnpeneanTs HOCTOSHHYIO PaliOaKTHBHOTO
pacnana A u mepuoj noxypacmana 11 H30TOTA.

. o 60 .
14. TodedHslil pagMOAKTHBHBINA HCTOYHHIK ,, CO HAXOMHUTCS B IIEHTPE CBHHIIOBOTO CepHIECKOro KOHTEHHepa ¢

TOJIIIMHON CTEHOK X = 1 cm 1 HapykHBIM pagmycoM R = 20 cu. Onpenenute MaKCUMAaIbHYIO aKTHBHOCTD Aqx
HCTOYHHKA, KOTOPBIH MOKHO XPaHHUTh B KOHTEHHEPE, €CIIN AOIYCTUMAsl INIOTHOCTh MOTOKA Joon y-(POTOHOB HA BEIXOJE

. 4 60
13 KoHTeliHepa pasHa 8106 ¢™ .y 2. TIpHHSTS, 4TO IPH KaXKIOM aKTe pacmaia sapa ,, Co uciyckaercs n = 2 y-

(dhoTOHAa, cpenHss SHEPTHS KOTOPhIX & = 1,25 MbB.

o 23 N a
15. Onpenenuts 3Hepruto E, KOTOPYIO HY’KHO 3aTPAaTHTh IS OTPbIBA HEUTPOHA OT siipa q; INA .

. 9 1 4 6y ;
16. Haiitu snepruto peakunu , Be+;H—,He+,Li , ecin usectro, uro kunernyeckue sHepruu nporouna Ty = 5,45
M>bB, anpa renus Ty = 4 M3B 1 4TO ApO Teus BeUIETEN0 noja yriaoM 90° K HanpaBlIEHUIO JBUKEHUS IIPOTOHA, a

9
AJpO-MHUIIEHD 4 Be — menomsmxmo.

23 .
17. PagmoakTuBHOE AP0 MarHus i, MQ Bri6pocuo mosutpon u Helitpuro. OnpeaenuTs SHepruo Q s1oro -

pacmaja sipa.

Kpurepun onenuBanus:

OneHnBaHUE TEKYIIETO KOHTPOJISA MO CaMOCTOSITEIIBHOH pa0oTe Ha MPAKTUYCCKUX 3aHSITHSIX
OCYIIECTBISICTCSl IO HOMUHAIBHOM MIKane — 3auyTeHo/He 3aureHo. OOmias OlleHKa KaXKJI0TO OTBETa
OCYIIECTBIISICTCS B OTHOIIEHUH MOJTHOTHI OOBSCHEHUS TEOPHH, METOJa U CIIOco0a pemieHus 3a1a9n K
o0IIeMy CoJiep>KaHuI0 PelIeHus 3a1aud (BbIpakaeTcs B MPOIIEHTaX).

3a OTBET CTaBUTCS OILICHKA «3a4TEHOY» TIpH 0011eH oneHke 75%.

KomnnuecTBo monbsITOK U BpeMs Ha 00BSICHEHHS X0/1a PEIISHUs 3a7]a4 — HEOTPaHUYEHHO.

Kputepun orieHUBaHUS MTPH TEKYIIIEM KOHTPOJIE (CAMOCTOSATEIHHOE PEIICHUE 3a/1a4 U 00bICHEHUE
UX PELIeHHUS):

— MIPABWJIBHOCTH PEIICHUS 33/Ia49H Ha OCHOBE (PM3MUECKUX 3aKOHOB U METOJIOB MAaTEMATHIECKOTO
aHam3a;
— 3HAeT W TOHHMMAaeT 3aKOHBI (PM3UKKM M YMEET WX HCIOJB30BaTh MPH PEIICHUU 3a1ad U
00BSICHEHUH UX PELICHUS, B TOM YHCIIE CBSI3aHHBIX C MPO(ecCHOHANbHOM 1eATeNbHOCTHIO;
— SI3bIKOBOE O(POPMIICHHE OTBETA.

IIIkana oneHUBaAHUSA Tloxa3zarenn

- COJIep’KaHUE OTBETA B IIEJIOM COOTBETCTBYET PELICHHIO 33a4H;

- oOHapy)XWBaeT BIIQJACHHE NOHATHHHO-TEPMHUHOJOTMYECKHM aImapaToM IHCLIUILUINHEI,
OTCYTCTBYIOT OLTHOKH B YIOTPEOICHUH TEPMUHOB;
3aureHo - JEMOHCTPHpPYET YMEHHE apTyMEHTHPOBAHO M3JIaraTb COOCTBEHHYIO TOUKY 3PEHUS;

- OOBSACHEHHE pEIICHHS 33Ja4d CONPOBOXKAACTCS aJeKBAaTHBIMH HILTIOCTPALMSMU
(cxemamu, yepTexkaMu), HEOOXOJUMBIMH ISl PEILICHUS;

- paboTa BBINOJIIHEHA aKKypaTHO, 03 MOMapoK 1 MCIPaBICHUH

- €CJIM COJIep’)KaHuEe OTBETAa HE COOTBETCTBYET T€ME 3aJaud WJIM COOTBETCTBYET €My B
O4Y€Hb MaJOH CTENEHH;

— JIOIYCKAaeT OMUOKH B UCIIOJIE30BAHIH TEPMUHOJIOTUH,

— TOSICHCHHUE M3IIaraeTcsi OECIOPSIOYHO ¥ HEYBEPCHHO;

— OTCYTCTBYET apryMEHTaINs N3I0)KEHHON TOUKH 3pEHUS, HET COOCTBEHHON TTO3UITHH;

— paboTa BHIIOIHEHa HEaKKypaTHO, ¢ OOMINEM IMOMAPOK U UCTIPaBICHUH

He 3aureno




3amuTa 0T4eTOB N0 J1a00paTOPHBIM padoTam

JladopaTopuasi padora 1. O6paboTka pe3yIbTaToOB U ONPEICICHIE MOTPEIIHOCTEH (PHU3NIECKIX
HU3MEPEHUI

KoHTponbHbIE BOIPOCH!

1. O6’I)HCHI/ITC, YEM OTIIMYAKOTCA NPAMBIC METOABI UBMEPCHHUA OT KOCBEHHBIX ?

2. Cnyqaﬁm,le TNOrpCeIIHOCTU U UX OLICHKA. ﬂOBepHTeJ’ILHLIﬁ HUHTEpBAaJ.

3. Kak u3MeHHUTCS MIMPUHA TOBEPUTEIHFHOTO MHTEPBAIA, CCIIM TIPH OJHOM W TOM JKe YHCIIC H3MEpEHHii n = 5 TpeboBaHue
K HaaéKHOCTU MOBLICUTE ¢ 0,95 no 0,987

4.Kak W3MEHHUTCS IIUPUHA JOBEPUTEILHOIO HHTEpBalia, €CIU MpH 3aJaHHON Hane:kHOCTH 0,95 MOBBICUTH YHCIIO
uszMmepenuii ¢ 3 1o 57 ¢ 3 1o 10? ¢ 10 mo 60?

5. CucteMaTH4eCcKue MOTPENIHOCTH U UX orieHka. [IpubopHas morpenraocts. Kitacc TO4YHOCTH.

6.Ha ycTaHOBKE BO3MOXKHBI JIBE€ OJJICKTPUYECKHE CXEMbI BKIIOYCHHS amIepMerpa © BoyibTMeTpa. Kakosa
CHUCTEMAaTHYECKasl MOTPEUTHOCTh U3MEPEHUS YACIbHOTO CONPOTUBICHUS JIJIsl KAKIOHN U3 cxem?
7.00paboTKa pe3yIbTaTOB KOCBEHHBIX U3MEPCHUI.

8. Nmeercs mumuHAp pamuycoM R u mmuHOM l. IIpu n3MepeHny IWTaHTeHIUPKYJIEM OKa3anoch, 4To R = 55,3 My, { =
63,5 MM. OrieHUTE OTHOCUTEIIbHYIO MOTPEIIHOCTh M3MEPEHHH 00bEMa IIMIIMH/IPA.

JlabopaTopHas pa6ora 2. V3y4yeHue 3aKk0HOB paBHOYCKOPEHHOTO JBMYKEHHUS HAa MallinHe ATBy1a

KOHTpOJ’IBHLIe BOIIPOCHI

1. Kaxoe nBmxeHMe Ha3bIBaeTCsA paBHOYCKOpeHHbIM? [IpuBeuTe mpuMepsl paBHOYCKOPEHHOTO JIBHYKEHUSI.

2. JlaliTe onpeeieHUe CPEIHETO0 U MTHOBEHHOTO YCKOPCHHS.

3.3anuiunTe cUCTeMbl ypaBHEHHH, OMUCHIBAIOIINX PAaBHOYCKOPEHHOE JBMIKEHHE B BEKTOPHOM U KOOPAMHATHOM BHJIAX.
ITonmyunrte U3 Hee 3aBUCUMOCTHU: 1) MEXAY CKOPOCTBIO, YCKOPEHHUEM U MPOIIEHHBIM IIyTEM IIPHU PaBHOYCKOPEHHOM U
paBHO3aMEAJICHHOM JBWKCHUH; 2) MKy HA4aJbHON U KOHEUHON CKOPOCTHIO, BPEMEHEM JBIDKEHHS U MPOIIEHHBIM
MyTeM MPH PABHOYCKOPEHHOM M PABHO3aMEUIEHHOM JIBHKCHHH.

4. O6ocHyiiTe npuHIMI pabOTHI MalIMHBI ATBY/Ia U BBIBEJUTE pacyeTHYIO (GopMyITy.

5./IBe rupu MaccaMu 2 KT U | KI' COCIUHEHBI HUTHIO W MEPEKUHYTHI Yepe3 HEeBECOMBIH HEMOIBIDKHBIN Onok. Haiftn
YCKOpEHHE TPy30B BO BpeMs IBrxkeHust. TpeHHeM HUTH 0 OJIOK M BECOM HUTH IpeHEOpeyb.

6.1lo camocTOATENHHO COCTAaBIEHHOMY TpadyKy 3aBUCHMOCTH YCKOPEHHS d(?) OT BPEMEHH IOCTPOHTH Tpadukn
3aBUCHMMOCTH ckopocTH V(t) 1 koopauHaThl X(?) oT BpeMeHH. [IpHHATB, 4TO HavanbHbIEe 3HaYeHHs ckopocT Vo = 0 1
KoopauHaThl Xo = 0 — 3a/1aHEbIL.

JlabopaTopuas pa6ora 3. Onpenenenve Kod3phuIueHTa TpeHUs KaueHUs METOJOM HAaKIIOHHOTO
MasiTHUKA

KOHTpOJ’IBHHe BOIIPOCHI

1. JTadiTe onpeneneHne CUIIbl PEaKIIHs OMOPHI.

2. JIaﬁTe OIPECACIICHNUE CUJIbI TPEHUA, CUJIBI TPCHUA KAa4Y€HUA, CUJIbI TDEHUA CKOJIBKCHUA.

3.Chopmynupyiite 3akoH AMoHTOHa-KynoHa. Yem KO3(hOHUIMEHT TPEHHS KadeHHUsS OTIMYAeTCS OT KoddduuueHTa
TPEHUS CKOJIBKEHHS?
4. Tlomyunre GopMyIty I onpeneneHus K03 UIeHTa TPeHNI Ka9eHUsI METOIOM HAKJIOHHOTO MasiTHHUKA.

5. Kak BiuseT JJIMHA, TOJIIWHA U MaT€pUaJl HUTU HAa PE3YJIbTAThI ormbiTa?

JlabGoparopHas padora 4. [IpoBepka 3aKkOHAa COXpaHEHHS] UMITYJIbCA

KOHTpOJ’ILHI)IC BOIIPOCHI

1. Kakas CI)I/I?;I/I‘ICCKaS[ BCJIMYMHA HA3bIBACTCA I/IMHyHBCOM? Hazosute CANMHUIBI U3MEPECHUA UMITYJIbCA.

2. Chopmyupyiite 3aKOH cOXpaHeHHs UMITyJIbca. Kak 3ToT 3aKoH MokHO BbiBecTH U3 11 3akoHa HbroToHa?

3. Kakas pusndeckas BeJM4urHa Ha3bIBaeTCs SHEPruei? B kakux equHAIAX U3MEPSETCsl SHePTus?

4. Kakas u3udeckasi BeIMUMHA Ha3bIBACTCS KMHETHUYECKOH dHeprueit? Uemy paBHa paboTa 10 M3MEHEHHUIO CKOPOCTH
Tema?

5.Kakas ¢pu3nueckas BenmurHa Ha3bIBACTCS MOTEHIMAILHOM dHepruei? Kakue BUIBI MOTEHITHATLHON YHEPT U N3BECTHBI
B MeXaHHKe?

6. Kakas usmyeckasi BeIMUMHA HA3bIBACTCS IMOJTHOW MEXaHHYECKOW SHEPruei?

7. BeiBeuTe 3aKOH COXpaHEHHS TTOJTHON MeXaHu4eCcKol sHeprun. Ha30BHUTE yCIOBHSI BBITIOJTHEHHUS 3TOTO 3aKOHA.




8. BriBegute pacuetHyro hopmyiy. ITo kotopoii Ber paccuntsiBamn KO3QPHUIIUCHT TPSHUS KauCHUs?

9.Pemuth 1 00BACHUTD 3aaa4y. J(Ba rpy3a maccamu 10 ke u 15 ke moABeNICHBI HA HATAX JIHUHON 2 M Tak, YTO TPY3bI
COTPHKACAIOTCS MEX Ty cO00M. MeHbIIHii Tpy3 OBLUT OTKJIOHEH Ha yron 60° u otnymieH. Ha kakyro BBICOTY MOJHUMYTCS
o0a rpysa nocne ynapa? ¥Yaap cuurath HeynpyruM. Kakoe KOJIM4ecTBO TeIia MPH 3TOM BBIICISICTCS?

10. Pemmts u 00BsICHUTH 3a7auy. [IBa rpy3a maccamu 10 k2 U 15 ke MOIBEIICHBI HA HUTSX JJIUHON 2 M TaK, 4TO IPYy3bI
COTPHKACAIOTCS MEX Iy CO00M. MeHbIHii Tpy3 OBLT OTKJIOHEH Ha yron 60° u otnymieH. Ha kakyro BBICOTY MOJHUMYTCS
TPy3bl IOCJIE YOPYTOro HEHTPaIbHOTO yaapa.

JlabopaTopHas pa6ora 5. [IpoBepka OCHOBHOTO 3aKOHA BpaIllaTeIbHOTO IBMYKCHUS HA MasSITHUKE
Ob6epbeka

KOHTpOJ’ILHLIe BOIIPOCHL

1. YrioBasi CKOPOCTh ¥ YTIIOBOE YCKOPCHUE.

2. MoMeHT CUJIbl, MOMCHT UMITYJIbCA, MOMCHT MHCPIIUU.

3. YpaBHEHUE MOMCHTOB.

4. OcHOBHOE ypaBHEHHE JUHAMUKH BpaIaTeIbHOTO JBM)KEHUS TBEPJIOTO TeJa BOKPYT € 3aKPEIICHHON OChIO BPAIICHUS.

5. Beruncnenre MOMEHTOB MHEPIIMH MPOCTEHIINX TNl — MaTepUaIbHOM TOUKH, 00pyUa, IUCKa, CTEPIKHS, 1apa.

JlabopaTopHasn padora 6. [IpoBepka reopemsi I toiirenca-I1ITelinepa nmpu momonty GU3HIECKOro
MasTHHKA

KOHTPOJ'IBHBIG BOIPOCHI

1.Kakas (I)I/ISI/I‘IGCKBJI BCJIMYKWHA HA3bIBACTCA MOMECHTOM I/IHCp].[I/II/I?

2. BriBenure opMyIibl 1uist ONpeiesieHns] MOMEHTa HHEPLMH PaBUIBHON TeOMETPHYECKON (POPMBI (JIUCK, LIMIIUHID,
mrap, oopyy).
3. Coopmymmpyiite Teopemy [ toiirenca-1lreitaepa.

4. Kakyio pU3n9IecKyo MOAENb Ha3bIBAIOT PU3NIECKUM MAsITHUKOM?

5.BriBeneTe popMyiy nepuoaa KoeOaHui PU3MIECKOro MasiTHHAKA.

6. O0ocHyiiTe MeTox IpoBepKH TeopeMsl [ tolireHca-11ITeitHepa npu moMoIIH GU3MYECKOTO MasSTHUKA.

JlabopaTopHas padora 7. MastHuk MakcBeia

KoHTposbHbIE BOIPOCH

1. OHpe,I[eJ'H/ITB BO3MOJKHBIC UCTOYHUKHU IMOTPEHIHOCTH U3MECPCHU .

2. BwBectn pacuetHyr0 Qopmyy.

3. CdopmymupyiiTe 3aKOH COXpaHEHHs YHEPTHH JJIsl CIydaeB: 1) COXpaHEHHWsS MEXaHWYeCKOW 3Heprum, 2) mepexoza
MEXaHHYECKOH YHEPTHH B HEMEXaHHUECKHE BU/IBI YHEPTHH.

4. Kak onpeznenseTcd KHHETHYECKas SHEPrusl MpH: 1) MoCTymaTebHOM ABWXKEHHUU? 2) BpallaTelbHOM ABMKEHUH? 3)
BpalaTeIbHO-TIOCTYNATEIbHOM IBI)KEHUH?

5. Kak ¢dopmymupyercs Teopema 00 H3MCHEHHWH KUHCTHYECKOW OSHEPrHHM MPU IMOCTYINATEIBHOM JBIKCHHH U
BpamaTeIbHOM JIBHKCHUU?

JlaGopatopuas pa6ora 8. Onpenenenue KodppuImeHTa BAI3KOCTH KHUJIKOCTH 1o MeToy CTokca

KoHTponbHbIE BOIPOCHI

SBnenus nepenoca. 3akonsl ypre, Ouka, HproToHa.

YpaBHeHUE ABIDKEHUS IAPUKA B KUAKOCTH (BTOPOI 3akoH HBIOTOHA) U ero pelieHue st CKopocTH V(t).

BeiBecTr pacueTHyto hopMyITy A OnpeaenaeHust Ko3(hUIHUEHTa BI3KOCTH.

Hoquy BEPXHEC KOJIbIIO YCTAHABJIMBACTCSA HAa HEKOTOPOM PACCTOAHHUU OT BEPXHET'0 Kpast )KI/I,HKOCTI/I?

Kax 3aBHCHT BSI3KOCTB KHUAKOCTEH ¥ ra30B OT TEMIEPATyphI?

S~ wN e

UeM OTAMYHUTCS TaMUHAPHBIN U TypOyJIEHTHBIH peXUMBI 00TekaHus mapuka? Kakoil pexxum oOTekaHus
H606XOILI/IMO obecreunTs /IS onpeeeHust Ko3uurueHTa BI3KOCTH U oyeMy?




JlabopaTopnasi padora 9. V3yuyeHne NoBepXHOCTHOTO HATSKEHMSI JKUIKOCTEN

KOHTpOJ'H)HLIG BOIPOCHL

UYeM oTnngaeTcs CTpyKTypa XKHUIKOCTEH OT CTPYKTYphl KPHCTAJIOB U ra3oB?

®duzndeckast IpUPOJIa MOBEPXHOCTHOTO HATSKEHUSL.

@uzndeckuii cMbIcT K03()(HUIIMEHTa TOBEPXHOCTHOTO HATSKEHHUS.

Uro onpenemnsiet popmyna Jlamraca?

Kakue 3naueHms KpacBOro yrjia BO3MOYKHBI UL KAIIK Ha. IIOBEPXHOCTU TBEPAOTO Tena?

IMomyanTs hopMyITy AT BBICOTHI IIOAHSITHS KUIKOCTH MO KAy ?

[ouemy k03¢ pUITHEHT TOBEPXHOCTHOTO HATSDKEHHS 3aBHCUT OT TEMIIEPaTyphI?

IMoyemy k03¢ UIMEHT TOBEPXHOCTHOTO HATSDKEHHUS 3aBUCUT OT PACTBOPEHHBIX B JKHJIKOCTH BEIIECTB?

© o N g~ wWINIE

. Kakwue BemecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-aKTUBHBIMU? Kak OHU BIHSIOT HA KOA(PPHUIIMEHT MOBEPXHOCTHOTO
HATSOKCHUA?

JlabopaTopuas pa6ora 10. OmnpezneneHre OTHOIICHHS TEIMJIOEMKOCTH Ta3a IMPHU MOCTOSHHOM

HAABJICHUH K €T0 TCINIOEMKOCTHU IPU MMOCTOAHHOM 00BeMeE

KoHTpoapHBIE BOIPOCKH
Kaxoii pu3ndeckuii CMBICT ©IMEET BHYTpeHHsIs dHeprusi? OCHOBHBIC ()OPMBI H3MEHEHHUS BHYTPEHHEH SHEPTHH.
[lepBoe HaYaIO TEPMOJMHAMHUKH ¥ €r0 (PU3MISCKUI CMBICT?
Temno€mkocTb. [ToueMy TEIIIOEMKOCTH T'a3a 3aBUCAT OT COc000B 1 ycaoBuid HarpeBanus? [Touemy C, 6ompme Cy?
. Kaxoii mporecc Ha3pBaeTcs agnadbatudeckum? [lomyunte ypaBHenue [lyaccona u3 BeipaxkeHus (17) B koopanHaTax
(P, T), (V, T).
5. Uemy moKHBI OBITH paBHBI 3HaUeHH KodQdruueHTa [lyaccoHa sl 0IHO-, IBYX-, TPEX- H MHOTOATOMHBIX Ta30B?
6. Kaxum nomxHo ObITh 3HaUeHHE K03 duimenta [Tyaccona ms Bo3myxa? [o KakiuM MpUIHHAM 3KCIIEPUMEHTAIBHOE
3HAYCHHE MOYKET OTJIMYATHCS OT TEOPETHIECKOT0?

Bl iAo

JlabopaTopuas padora 11. OnpenencHie eMKOCTH KOHAEHCATOpa 0 KPUBOH paspsaa
KoHTponbHbIE BOIPOCH

Yro Ha3BIBaeTCH QJICKTPOCMKOCTBIO ITPOBOAHUKA, EMKOCTBIO KOHZ[eHCaTOpa?
BLIBC,I[I/ITC q)OpMyJ'IBI JJIA €MKOCTEeH IIJIOCKOT'0, HUJIMHAPUYCCKOI'O U C(fpepnquIcoro KOHACHCATOPOB.
9HCPFI/I$I CHUCTCMBI 3apsA0B, SHEPIUd 3apsKCHHOTI'O KOHACHCATOPA, SHCPT U JICKTPOCTATUUCCKOI'O MMOJIA.
CocraBbTe 1 pemmte nuddepeHIaIbHOe YpaBHEHIE, OMMCHIBAIOIICEe 3aPsIIKY U pa3psil KOHAEHCATOpa.
Du3ryecKuit CMBICT TOCTOSTHHON BpeMeHu RC-memn.
O0ocHyiiTe PKCTIEPIMEHTAFHBINA METOJT OIIPEeIICHIs] EMKOCTH KOHIEHCATOpa II0 KPUBOH pa3psia.

N oA W INE

HO‘ICMy HE CICAYCT UBMEPATh HAYAJIbHOC 3HAYCHUC PA3PAAHOIO TOKA.

JlabGopaTopHnas pa6ora 12. OnpeneneHue rOPU30HTAIILHON COCTABIISIONICH MAarHUTHOTO TOJISI
3emun

KoHTposbHbIE BOIPOCH

1.Yto Ha3eiBaeTCs HHHyKHHeﬁ, HapsPKEHHOCTBIO MArHUTHOT'O moJjs?

2.Kaxkwue 1moJist Ha3bIBAIOTCSI BUXPEBBIMU?

3.Kax cBs13aHbl WHAYKOWA, HAMPSHKEHHOCTh U HAMAarHM4€HHOCTDH B BGIJ_ICCTBG?

4. Harmummre 3akoH buo-CaBapa-Jlamiaca. Ero Haznauenue.

5. OxapakTepu3yiiTe MarHUTHOE IT0JIe 3eMITH.

6. Kakast cocraBisiomiasi MarHUTHOTO TI0JISt 3eMJIM — BEPTHKAJIbHAS MJIM TOPU30HTAIbHAS — BpalaeT KapTyIIKy
MarHuTHOro koMnaca?
7.Ha kakux mmportax u mouemy 3¢ ¢pexTuBHee paboTaeT MarHUTHBIN Kommac?

JlabopaTopnasi padora 13. OnpeneneHue yAeIpHOro 3aps/ia 3JIEKTPOHAa METOJJOM MarHETPOHA

KoHTponbHbIE BOIPOCHI

1. Yto Ha3bIBAETCS YACIBHBIM 3apsIOM YaCTHIIBI?

2.Yro Taxoe cwia Jlopenua? Kak onpenenuts ee BeMuuHy M HarpasieHue? PaccunTaiiTe mapaMeTpsl TpaeKTOPUU
3apsDKEHHOM YaCTHIIBI BIETalOIe!, B OJHOPOJHOE MATHUTHOE MOJIE NePIEHANKYISIPHO CUIOBBIM JIMHUSIM, O] YIJIOM
K CHJIOBBIM JIMHUSIM.

3.Kak 6yneT JABUTAaTbCA 4acTHla, €CJIU MapalyieJ;IbHO MArHUTHOMY TTOJIIO MTPUIIOKUTL OAHOPOAHOC IJICKTPUICCKOC mojue?




4.PaccMOTpHUTE HaTpaBIEHUE CHII, AEHCTBYIOIINX Ha HJIEKTPOH B MIPOM3BOJIBHOM TOUKE BHYTPH BaKyyMHOTO AHO/A,
MOMEILIEHHOTO B aKCHAJIbHOM MarHUTHOM moJe. [lonyunre ypaBHeHHe )i ONpeAesieHUs] TPACKTOPHUU AJIEKTPOHA B
3TOM CIIyuae.

5.Yro Takoe KpuTHUECKas HHAYKIHS, KPUTHIECKUI TOK?

6. Hapucyiite TpaeKTOpHH ABIDKEHHS JIEKTPOHA B BaKyyMHOM anoze yeTaHoBKU mpH Ic = 0, le < Ly, 1c = lip, lc > lip.

7.UYro Ha3bIBaeTCs cOPOCOBOM XapakTepucTHKoii Mmarnerpona? [louemy nipu I = |, aHOHBIHA TOK He oOpamaercs B
Hynb? Kak npaktudecku onpenenuts liqp?

8. ChopmymnmpyiiTe TeopeMy O IUPKYJISAINHA BEKTOpa HAMIPSHKEHHOCTH MAarHUTHOTO TOJIS (3aKOH ITOJTHOTO TOKa)?

9. BeBeure popmyity Ui HANPSHKEHHOCTH MAarHUTHOTO TIOJIS [UIMHHOTO COJICHOHIA.

JlaGopatopHas padora 14. MccinenoBanue 3aTyxammux KojueOaHui B KoJebaTeIbHOM KOHTYPE

KoHTponbHbIe BOpOCH!

1. Kak Bo3HHKAIOT KOJeOaHHS B KOJIeOaTeIbHOM KOHTYpe?

2. BriBeaute U penruTe ypaBHEHHUS CBOOOIHBIX HE3aTyXAIOIIUX M 3aTYXAIOIUX KOJIeOaHuil B KOJIeOaTeIEHOM
KOHTYDE.

3. Kak 3aBUCHT mepHoO/I 3aTyXaloIIUX KOJeOaHui OT CONPOTUBIICHUS KOHTYpa? UTO Takoe KPUTHUECKOE
CONPOTHBJICHUE?

4. Kak u3MeHseTCs cO BpEMEHEM HaIpsDKEHHE Ha KOHACHCATOPE, CHila TOKA B KOHTYPE, SHEPTHsI AIEKTPHYCCKOTO U
MAarHUTHOTO TOJICH?

5. Uro Takoe MOCTOSIHHAS BPEMCHH 3aTyXaHHUs U JIOrapU(pMHUUCCKUI TeKpeMeHT 3aTtyxanus? Yemy paBeH
Jorapu(MHYCCKUI ICKPEMEHT 3aTyXaHHs KOJIeOaTeIbHOr0 KOHTYpa?

6. Uro HazeiBaeTcs 1oOpoTHOCTHIO? Ee dusnueckuii cMbIci.

7. Ipunnun paboThl peJaKkCcallmOHHOTO TeHepaTopa Ha Tra30pa3psaHoH JIaMIie.

8. BemBeaute dhopmyiry st nepruoaa KojaeOaHuil peaakcalMOHHOTO TeHEPaTopa.

9. IlpmHUIMI NOTyYeHHS 3aTyXaBIIUX KOJIeOAHUH Ha SKpaHe ociuiuiorpada B TaHHOU padore.

10. Kak m3meputs nepuo KonedaHuii ¢ MOMOIIb0 ocumniorpada?

11. Tlouemy KkoiebaHMs B KOHTYPE YCTaHOBKH SIBISIETCS 3aTYXaIOMUMHK gaxe npu R = 0?

12. Tlomyuure popmynst ast onpenenenus L, C, P o skcriepuMeHTanbHbIM JaHHBIM.

JlabopaTopnasi padora 15. lccnenoBanue BBIHYXKJACHHBIX KOJ€OaHM B KoJieOaTEIHLHOM
KOHTYpe

KoHTposbHbIE BOIPOCH

1. Kakue konebOaHUs Ha3bIBAIOTCS BLIHy)K,I[eHHBIMI/I?

2. BeBeante (opMyIry BEIHYXIECHHBIX KOJICOAHUH B ITOCIEAOBATEIIEHOM KOHTYpE.

3. 3ammmmure penieHUe ypaBHEHHS BBIHYKICHHBIX KoseOannii. Kak 3aBHCHT CHila TOKa B KOHTYpe, HalpsHKEHUE Ha
KoHzIeHcaTope, caur $asz ¢ oT 4acToThI BHEIIHEH 3.11.C.7

4. Yro Ha3biBaeTcs peoHaHcom? M300pa3uTe pe3oHaHCHBIE KPUBBIE JUIsl CHIIBI TOKA M HANPSDKEHHE Ha KOHJIEHCATOpe.

U306pasure 3aBucumocts casura has @ or wactore! BHeuHei 5.1.C.

5. Kak 3aBuCHT yacToTa pe30HaHca /IS HANpsDKEHUS Ha KOHJEHCATOpe OT 3aTyXaHHs B KOHType?

% ?
6. Tlouemy B pealbHOM KOHTYPE NPH Pe30HAHCE HANPsKEHUH U, #U .,

7. Uro Ha3bIBaeTCs J0OPOTHOCTHIO? [TpuBenUTE HECKOIBLKO MPAKTHUECKHUX CTIOCOO0B M3MEPEHHsI TOOPOTHOCTH.
ObocHyiiTe cIoco0 BRIUHCICHHUS TOOPOTHOCTH IO PE30HAHCHOM KPHBOH.
8. OO0ocHyiiTe crmocod n3amMepeHus casura a3 ¢ MOMOIIBI0 ocmLIorpada.

JlaGoparopHass padora 16. OnpeneneHue moKazaTens MPETOMJIEHUS TPU  MOMOIIA
eppakromerpa A60e

KoHTponbHbIE BOIPOCHI

1.Yro ycTaHaBNIHMBaET MOKa3aTelb nmpenoMicHus? UTo XapakTepu3yoT aOCOIIOTHBIA U OTHOCHUTEIILHBIN IIOKA3aTEIN
npesoMJIeHus?

2. ChopmynupyiTe 3aKOH IPEIOMIICHHS CBETA.

3.B uem 3akimouacTcs SBICHUE MMOJTHOTO BHYTpeHHero oTpaxkeHus? Korna MoxxHo HaOmronath nanHoe seieHue? Kak
3aIUChIBACTCS 3aKOH MPEJIOMIICHHUS CBETA ISl CiTydasi, KOT/Ia JIyd MepexouT u3 0oJiee MIOTHOM Cpe/ibl B MEHee
TJIOTHYIO?

4. Kaxo# yroi Ha3pIBalOT npeaenbHbM? Kak MOXKHO onpenennTh NpeAebHbII yroi s 00X IBYX cpea?

5. O0bsicHUTE NpUHIUT padoTHl pedpakTomerpa AdGe. Kak B pedhpakroMeTpe MpoUCXOIUT IpesIOMIICHHE JIydel cBera?




JlabopaTtopnasi padora 17. OmnpegeneHue [UIMHBI CBETOBOM BOJHBI IMpPU  [OMOILU
T (GPAKIIMOHHON PEIIeTKH

KoHTponbHbIe BOpock

1. Kakue BoJHBI Ha3bIBAIOTCS KOTePEHTHRIMU? B ueM 3akitouaercs BpeMeHHast M IPOCTPAHCTBEHHAs! KOTePEeHTHOCTH?
2. Yro takoe nHTephepeHuus? Y cinoBus HaOmoaeHus nHTepdepeHnnu. Y cIoBUst MaKCUMyMa 1 MUHIMYyMa
uHTepdepeHINH.

Uro takoe qudpakius?

Hudpaxmms Openerns.

Hudpakus @paynropepa. Korna Bo3HUKAOT AU(PaKIIMOHHBIE MAKCHMYMbI 1 MUHIMYMBI.

Yro Takoe audpakoHHas pemerka? Y cIoBUs MaKCUMyMa H MUHUMyMa TH()PaKIIUOHHONW PEIICTKH.

OObsicHUTE Xon nyqei/i 4Yepe3 ONTUYCCKYIO CKaMbIO B JTaHHOU pa60Te.

P IN|o |k~ w

BriBenute pacueTHyro Gopmyiy.

JlabopaTtopHass padora 18. ['pagyupoBka caxapumeTpa U ONpPEAEJICHUE MPOLEHTHOTO
COJIep’KaHusl caxapa B pacTBOpe

KOHTpOJ'IBHBIe BOIPOCHI

1.Kakoi#i cBeT Ha3bIBaeTCs MOJSIPU30BAHHBIM ?

2.Kakas cBeTOBas BOJIHA HA3bIBACTCS MJIOCKOMOISIPH30BAHHON? YaCTHYHO TOJISIPU30BAHHOM?

3.Kak onpenensiercst creneHs nossipusanuu?

4.3akon Mairoca.

5.3akoH bproctepa.

6.B uem cynHOCTb SIBJICHUS BPALIEHHs TUIOCKOCTH MOJISIPH3aLUn?

7.B gem 3akmtouaetcs a3¢dext Dapanes?

8.Ha3HaueHue mojsipu3aTopoB U aHAJIM3aToOpa B IpUoOOpeE.

9.ITouemy okyJIsip caxapuMeTpa Hy)KHO (POKYCHpOBaTh Ha OMKBapLEBYIO IJIACTHHY?

JlabopaTopnas padora 19. I'panyupoBka cnekrpockona. OnpezneneHue JUIMH BOJIH U3ITy4YeHUs
TYTHOM JIAMIIBI

KoHTposnbHEIE BOIPOCHI

1.I[aﬁTC OIMpPCACIICHUE OTHOCUTCIIBHOT'O K a6COJ’IIOTHOMy IMOKa3aTeJI0 MPEIOMIICHUS.

Z.HOﬂCHI/ITC, IIPpHU KaKUX yCJIOBUAX MOKHO Ha6J'IIO,Z[aTL CHJ'IOI.HHOfI, JIMHEHYATHIN 1 IT0J0CAThIN CIICKTPBLI.

3.IlosicHNTE IPONCXOXKICHUE CEPHI B CIIEKTPE M3IIyUESHHUs aTOMa BOIOPOA.

4.H0$ICHI/ITC, B YCM CXOJCTBO U B YEM paA3JIMYHC CHICKTPOB IMOTJIOLMICHUS U U3JIyYCHUSA B aTOME BOAOpOAA.

5.TTonsitue o CIICKTPAJIbHOM aHaJIM3C.

6.[loctynater bopa.

7. Y CTpOHUCTBO CIIEKTPOCKOTIA.

Kpurepun oueHuBanus:

OrneHMBaHUE OTYETOB IO JTAOOPATOPHBIM pabOTaM OCYIIECTBIISICTCS 10 HOMHUHAIBHOW IIKaJIe —
3auTeHO/He 3auTeHo. OOImas OleHKa KaXXJIOT0 OTBETa OCYIIECTBISETCS B OTHOIIEHWU TMOIHOTHI
OOBSCHEHHS TEOPHUH, METOJIa M CITOCO0a BBHIMOTHEHUS JIA0OPATOPHOU PabOTHI K 00IIEMY COIEP>KaHHUIO
BOMpoca (BBIPAXKAETCs B MPOICHTAX).

3a OTBET CTaBUTCS OIICHKA «3a4TEHOY TIPH 0011el oneHke 75%.

KomnmrdecTBo MONBITOK U BpeMs Ha 3alIUTY JTa0OpaTOPHBIX pPadOT — HEOTPAHUUYECHHO.

3amuTa JJabopaTOPHBIX padOT OCYIIECTBIISAETCS MyTeM NMHUCHMEHHOTO WJIM YCTHOTO OTBETa Ha
KOHTPOJIBbHBIE BOIPOCHI, KOTOPHIE TaHbI K KX 101 padoTe.

Kpurepun oniennBanus:
— MPaBWJILHOCTh X0/1a BBIIIOJHEHUS PAOOTHI;
— KOPPEKTHOCTD IOJIyYEHHBIX PE3YJIbTaTOB;



— [NOJIHOTA U MPaBUJIbHOCTb OTBCTA,
— CTEMEHb OCO3HAHHOCTH, TIOHMMAaHHSI U3y4YCHHOTO;
—odopmiieHre oT4era.

IIIxana oneHUBAHUSA TToxa3zarenn

- oOydvarmomuiics BBIIOJIHWI pabOTy B MOJHOM 00BeME C  COOIIOICHHEM
HEOOXOIUMOM TIOCJIEIOBATEIILHOCTH ICHCTBUI U B COOTBETCTBHH C PYKOBOJCTBAMH IO
OKCIUTyaTally, YCTAHOBJICHHBIMH MPABWIAMH M MPOLEIYPaMH, OOECIeUYNBAIOIUMU
TEXHUKY 0€30TaCHOCTH;

- OOHapyXHBaeT MMOHMMAHUE MaTepHhaja, MOXET OOOCHOBATh CBOU CYXKICHUSI,
MPUMEHUTH 3HAHMS Ha MMPAKTUKE, CAMOCTOSITEIILHO O0BSICHSET HAOIIOIaeMbIe SIBIICHHS U
TIPUHIIMAIT JSHCTBYS MPUOOPOB U 000PYAOBaHUS;

— W3JIaraeT MaTepuall IMOCIEAOBATCIbHO M MPABHILHO C TOYKH 3PCHHS HOPM
JUTEPATyPHOTO SI3bIKA;

— B OTYCTC MPABHJIBHO M AKKyPAaTHO BBIMOJHICT BCC 3alKCH, TAOJWIIBI, PUCYHKH,
4epTexXu, rpaduKu, BEIYUCICHUS;

— TpaBUJIbHO BBIITOJHACT aHAJIU3 OH_II/I6OK

—00y4aroIuiicss BBINOJIHWI pPabOTy HE MOJHOCTHIO, HEKOPPEKTHO WIH 00bEM
He 3auTeHo BBITIOJTHEHHON YacTh pabOThI HE MO3BOJISIET C/IeNIaTh MPABUIBLHBIX BEIBOJIOB;

— OeCropsI0YHO U HEYBEPEHHO H3lIaraeT MaTepuan

3auTeHo

2.3 OueHo4HbIe MaTEePHAJIbI I IPOBEACHHUS MPOMEKYTOYHOT0 KOHTPOJIS
Buja npomexyTouHOli aTTecTanMu: IK3aMeH

YcioBreM 10MmycKa K IPOMEXXYyTOUHOH aTTecTallly ABJISETCS BHIIOJHEHHE U 3aIUTa (IIOJyUYeHHe
OTMETKHM «3aYT€HO») I0 BCEM JIabopaTOpHBIM padoTaM M CaMOCTOSITENbHO PELIEHHBIX 3ajad,
IIPOXOKIACHHUE BCEX TECTOB TEKYILEH aTTECTAllMU C PE3YJIBTaTOM He MeHee 75% M0 KaKIoMy.

DK3aMeH MPOBOJIUTCS B TPETHEM CEMECTPE U3yUEHUS AUCIUILITNHBIL.

TexHosorus npoBeeHus 3K3aMeHa — MUCbMEHHBINH OTBET Ha BOIPOCHI OMIIeTa.

DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX TEOPETHUECKUX BOIPOCOB, U3 IPUBECHHBIX HIKE, U
OJTHOM 3ajaud, MOJOOHON U3 TMepedHs ISl CaMOCTOSITEIbHOTO pELIEHUS, B PaBHOM CTeNeHu
OXBaTBIBAIOIINX BECh MaTEpUal.

Bpems npoxoxaeHus 3aueTa ¢ onieHKol 90 MUHYT.

IlepeyeHb BONPOCOB K IK3aMeHY

KoHTponbHbIE BOIPOCHI

1.Ilpeamer MexaHUKH. MeToIbI (PU3NIECKOTO HCCICIOBAHUS: OMBIT, THIIOTE3a, HAOIIOICHHS, IKCIICPHMEHT,
MOJEJIUpOBaHue, Teopus. MartepuaibHas TOUKa.

2.Bupl MEXaHHYECKOTO JIBIXKCHHS: TTOCTYIIATENIFHOE, BpaIlaTeNIbHOE, BpaIllaTeIbHO-TIOCTynaTenbHoe. CucrtemMa
orcuera. I1yTs. Ilepememenue. Tpaekropusi.

3.Kunemaruka. PapHomepHoe amwkerne. CKOpocTsh — Kak (uzndeckas BenundrHa. CpeaHsss 1 MTHOBEHHAst CKOPOCTb.
CucreMbl YpaBHEHHH, ONKMCHIBAIOIIME PAaBHOMEPHOE JBHKeHHE. | paduku paBHOMEPHOTO JBUKCHHSL.

4. PaBHOYCKOPEHHOE JIBIDKEHHUE. Y CKOpeHHe — Kak (u3udeckasi Benuunaa. CpeiHee 1 MTHOBEHHOE YCKOPEHUE.
CucreMbl ypaBHEHHH, OMUCHIBAIOIINE PABHOYCKOPEHHOE NBIKeHUE. [ paduku paBHOYCKOpeHHOTO ABMKeHMs. Cucrema
YpaBHEHHMIA, OTIMCHIBAIONIAS IBIDKEHUE TeJia, OPOIIICHHOTO TI0JT YTJIOM K TOPU30HTY.

5.BpamarensHoe IBIKEHHE. YTIOBBIC BEJTMUNUHBL: YTOJI MIOBOPOTA, YTIOBAsi CKOPOCTh, YIIIOBOE YCKOPEHUE.
B3aumocBsI3b MeX Ty THHEHHBIMA U YTJIOBBIME BelTnurnHaMu. CHCTeMa ypaBHEHHH, OTIHCBIBAIOIIAs PABHOYCKOPEHHOE
JIBUKESHHE 110 OKPY>KHOCTH.

6. Junamuka. Cuaa — Kak Gpu3udeckas BeandnHa. 3akoHbl HproToHa. Macca — Mepa HHEPTHOCTH TeJl. Buabl cui B
npupoae. Cuna BcemupHoro tsarorenus. Cuna tskectu. Bec tena. HeBecomocts. Cuna ynpyroctu. 3akoH ['yka. 3akon
I'yka st nedopmanuu cxxatus (pacTsHKCHHS ), CIBUra, KPYYCHHS.

7.CuIbl peakiiy: CHUIa PEaKI[UK OTIOPbI, CUJIA HATSHKCHUS HUTH. BHUIBI CHIT TPEHHUS: CHJIAa TPCHUS TIOKOS, CUJIA TPCHHUS
CKOJIBKEHHUS, CHJIa TPEHHUsL KaueHUsl, CUJIa BSI3KOT'O TPEHHUS.

8.Umnynbe — kak u3nueckas BEIMYUHA. 3aKOH COXpaHeHHsI uMiyJibca. L{eHTp Macc. 3aKoH JBIKSHUS LIEHTPa MAaCC.




9.Mexanunueckas padora. Mommnocts. KI1/I.

10. Dueprus. Kunernyeckas sneprusi. Teopema 00 N3MEHEHHN KUHETUYECKON SHEPIUH.

11. ToreHnmanbHBIC W HETIOTEHIINATBHBIE CHIIBL. [loTeHIIMAIBHAS SHEPTH TENIa B OAHOPOIHOM IIOJIE TSKECTH.
[ToTeHnMampHas YHEPTHsI TPABUTAIIMOHHOTO B3auMoeiicTBHs. [ToTeHIManpHas SHePTHsl yupyrod aeopmarvm.

12. 3akon COXpaHCHUA MEXaHHYECKOMU OHEPIruu. Pabora HCIIOTCHIMAJIbHBIX CHUIIL. 3akoH COXpaHCHUA SHEPIruu.

13. AGcCo0THO TBEpAOC TEJIO. Kunematuka JBHXKCHUA abCOJIIOTHO TBEpAOIro TEia. MoMeHT cuiabl. MoMeHT HUMITyJIbCAa.

14. MoMeHT HHepIuH TBepAOoro Tena. MOMEHT HHepLIUH MaTepHalbHON TOYKH, UCKA, IWIMHIPA, CTEPKHS, 00pyya,
mapa.
15. Teopema ['toiirenca-Ilreitnepa.

16. OcHoBHOE YpaBHCHUC NUHAMUKHN BpAlIaTCIIbHOTO ABHUKCHU .

17. 3akon COXpaHCHHA MOMCHTA UMITyJIbCa.

18. Kunernueckas OHEPIrusd BpalllaTCIIbHOTO ABUKCHUS. TeopeMa 00 M3MEHEHNH KHHETUYECKOM OHCPIrUu.

19. Amnanorus MECXKAY NMOCTYNATCIIbHBIM U BpalllaTCJIbHBIM JIBUKCHUCM.

20. MexaHuKa JXHAKOCTH U raza. KuHeMaTinueckoe onvcaHue ABIKCHUS )KUIKOCTU. JIMHNN 1 TpyOKH TOKa. Y paBHEHHE
HepaspeIBHOCTH. ['napocrarndeckoe nasienue. 3akoH [lackamns. 'mapaBnudeckuit mpecc. 3akoH Apxumena.

21. VYpasuenue bepHymin. Pexumsbl Teuenus sxuakoctu. Yucno PeiiHonbaca. [longpemuas cuia.

22. MexaHnueckue Koiaebanus. Y paBHEHHE MalbIX Konebanuid. CBOOOIHbIE TapMOHNYECKHE KOoeOaHus. AMITINTY /A,
¢a3a, HayanpHas (aza, MUKIMIECKas 9acTOTa, YaCTOTa U nepuo konebanuii. [Ipy>KMHHBINH MasTHUK, QU3NUECKUN
MasITHUK, MaTeMaTHUCCKUI MAasTHUK M UX IIEPHOJIbI KoleOaHui. 3aTyxatomue koyiebanus. BeiHyxneHHble KoneOaHus.
Pe3onaHc. ABTOKOJICOaHUSL.

23. IlponosbHbIe U TIONIEPEYHBIE BOJIHBI. XapaKTEePUCTUKH BOJHBI: JUIMHA, YaCTOTa, CKOPOCTh PacIpOCTPaHEHHUS BOJIHBI.
VYpaBHenue Oeryuiei BoaHbl. BoiHoBoe ypaBHeHue. [TpuHuumn cynepnosunun BosiH. MHTEepdepenuums BonH. Ctosuune
BOJIHBL. 3BYKOBBIE BOJIHBL.

24. Dddext domrepa.

25. WneanpHbri ra3. O000IMIEHHBIH ra30BbIi 3aK0H. 30mponeccs.

26. T'a30BBI€ 3aKOHBI. YPaBHeHI/IC COCTOSAHHUA UACATTBHOI'O Ira3a.

27. PeanpHelii ra3. YpaBHeHue Ban-nep-Baanbca. 3oTepmsbl peansHOTO Tra3a.

28. OcHOBbI TepMOAMHAMUKU. BHyTpeHHss sHeprus. Padora B repmonunamuku. Temnonepenaya. Konndaectso
Ter1oThl. [1epBbIii 3aKOH TEPMOAMHAMUKY U €ro MPHUMEHEHHE K u3onpoieccaMm. AnnabaTHbIi mpoliecc.

29. TemmoemkocTb. M30xopHas u m300apHas TeruioeMkoct. CooTHomeHre Maiiepa.

30. TTonuTpomnHbie NPOIECCHl. Y paBHEHUE MOJUTPOIIBL. Y paBHEHHE ajanadbatel. Pabota npu pasn
31. muHbBIX M30mpolEeccax. DHTPOMNHUSL.

32. OOparuMble 1 HeoOpaTHUMBIE TIpoliecchl. BTopoii 3akoH TepMoanHaMUKH. TpeTHii 3aK0H TEPMOIUHAMUKH.

33. Temumorsie mammabl 1 ux KI1JI. Hukn Kapro. KIT/] naeanbHOM TEIIOBOW MAITHHEL.

34. MonexynsipHo-kuHeTnueckas teopusi. OcnoBHoe ypasuenne MKT. CpennexBanpatuynas ckopocts. Teopema o
paBHOpACIpeIeNICHUH SHEPTUH 110 CTEIEHSIM CBOOOBL.

35. TemmoeMKkocTh KpucTamwioB. 3akoH [romonra-IItu.

36. SABieHus mepeHoca.

37. ®yHKUMs pacnpeaecHus MOJICKYJI [0 CKopocTsM u ee rpaduk. Hanbosnee BepositHas ckopocts. Cpemansis
apudmeTnyecKas CKOpPOCTb.

38. bapomerpuueckas Gpopmyia.

39. CpenHee YUCIIO CTOTKHOBEHUH U CPEIHSS AJTMHA CBOOOTHOTO poOera MoJeKyI.

Kpurepumn oueHnBanus:

Ha »k3ameHe olleHKa BBICTABISETCS IO YeThIpeX OaIbHON cucTeMe (HEyAOBIETBOPUTENBHO,
YIOBJIETBOPUTEIBHO, XOPOILIO, OTINYHO).
Kpurepun onenuBanus:
- MIOJIHOTA U NMPABUJIBHOCTH OTBETA;
— CTENEeHb OCO3HAHHOCTH, TOHUMAaHUS N3YYEHHOTI'O;
- SI3BIKOBOE O(OPMJIICHHE OTBETA.



IlokazaTenu u MIKajga OICHUBAHMS:

IlIxana oueHUBaAHUS Iloxa3zarenn

CTAaBHTCS MPH MIOJHOM OTBETE HA JIBA BONIPOCA M BEPHOM PELIEHHUH 3aJa4H ITPH ATOM:

— oO0ydaromuiics IOJHO M3/IaracT MaTepHua, aeT MPaBIIIBHOE ONPEEICHHE OCHOBHBIX
TIOHSITU;

- oOHapyXuBaeT NOHMMaHHE MaTepHaia, MOXXET OOOCHOBAaTh CBOM CYXKICHUS,
OTtauyHo MIPUMEHUTD 3HaHUS Ha TPAaKTHKE, IPUBECTH HEOOXOAUMBIE TPUMEPHI HE TOJIBKO U3 Y4eOHHKa,
HO M CaMOCTOSITENIbHO COCTaBJICHHBIE, B TOM 4YHCJIe M3 Oyaymed npodeccnoHaIbHOI
JeSITebHOCTH;

- H3JaraeT MaTrepual IOCIEN0BaTEeNbHO W TNPABUIBHO C TOYKH 3pEHHS HOPM
JIUTEPATYPHOTO SA3bIKA

BBICTABJISIETCS IIPH HETONHOM OTBETE Ha JBA BOIPOCA M BEPHOM PEIICHUM 3aJa4H IIPH
ITOM:

Xopomo - oOydJarommuiics JaeT OTBET, yIOBIECTBOPSIONIMH TEM € TPeOOBaHMAM, YTO U IS
OTMETKH «5», HO JlolycKkaeT 1-2 ommOku u 1-2 HeoyeTa B MOCIE0BATENbHOCTH U SI3IKOBOM
0(OpMIICHHHN M3]1araeMOro

MOJTydaeT 0OyJarouuiics Ipy: 1) HETIOJIHOM OTBETE Ha J[Ba BOIPOCA ¥ HEMOIHOM PELICHUH
3aauy; 2) HETOJHOM WM HEBEPHOM OTBETE Ha OJMH U3 BOIPOCOB U HEMOJHOM PELICHUH
3aauy; 3) HEBEepHBIX OTBETAX Ha J{Ba BOIIPOCA M BEPHOM pEILICHUH 3a]1auu; 4) BEpHBIX OTBETaX
Ha JIBa BOIIPOCAa U HEBEPHOM PEIICHUH 33jaul IIPU STOM:

- oOyuaromuiics 0OHapy>KMBaeT 3HAHWE U IOHUMAHUE OCHOBHBIX ITOJIOKCHUH JAaHHOI
TEMBI, HO:

— H3JaraeT MaTepuall HEMOJIHO U JAOIyCKAaeT HETOYHOCTH B ONPEJICICHIH MTOHATHI UK
(hopMyJIMPOBKE TPaBHIT;

- HE yMEeT IOCTaTOYHO TIIyOOKO M JOKa3aTelbHO OOOCHOBATH CBOM CYXKICHUS H
IIPUBECTH CBOM ITPUMEPBI;

- W3JIaraeT MarTepuasl HEMOCIENOBaTEeNbHO U JIONMYCKAaeT OIIHOKH B  SI3BIKOBOM
0(OpMIIEHHHN M3JIaraeMoro

BBICTABJISIETCS IIPY HEBEPHBIX OTBETAX HA JIBa BONPOCA M HEBEPHOM PELICHUH 33aJa4u IIpU
9TOM:

HeynoBieTrsopute1bHO - oOyuaromuiics OOHapyXHuBaeT He3HaHHE OOJbIIe YacTH COOTBETCTBYIOIIETO
BOTIPOCA, JIOMyCKaeT OUTHOKH B OPMYIHPOBKE ONpEeIICHIH U IPaBHII,
—  HCKaKaIOIIHe UX CMBICH, O€CIOPSI0YHO U HEYBEPEHHO M3JIaraeT MaTepuall

YaoBieTBOPUTEIBHO

B TpomneHTHOM COOTHOMIEHWH OIEHKH (10 YeTHIPEXOAUIbHOM CHCTEME) BBICTABIISIOTCS B
CIIEAYIOIINX JTUana3oHax:
«HEYJIOBJIETBOPUTETHLHO» - MeHee /5%
«YAOBJIETBOPUTENBHOY - 16%-85%
«xoporoy - 86%-92%
«otuHo» - 93%-100%

Buja npoMexyTo4HON aTTeCTAalMU: 324€eT ¢ OLEHKOH

VYcioBueM Jomycka K IpOMeKyTOUHOM aTTeCTallU SBJSIETCS BBIIIOJHEHNUE U 3alUTa (TIOIy4eHue
OTMETKH «3a4TE€HO») IO BCEM JIa0OpaTOpPHBIM padOTaM M CaMOCTOSATEIBHO PEIICHHBIX 3aj1ad,
IIPOXOKACHHUE BCEX TECTOB TEKYILEH aTTECTALlMU C PE3YJIHTATOM HEe MeHee 75% 1o KaKIoMy.

3aueT NpOBOJUTCS BO BTOPOM CEMECTPE U3yUEHUs AUCIUILITUHBIL.

TexHoJOrHs MPOBEIEHHs 3a4eTa — MMChbMEHHBIM OTBET Ha BOMPOCHI OuiieTa. DK3aMeHallMOHHBIH
OUJIET COCTOUT U3 JABYX TEOPETUUYECKUX BOIIPOCOB, U3 MPUBEIACHHBIX HUXKE, U OJTHOM 3a7a4u, MTOA0OHON
U3 NEPeYHs JJIsl CAMOCTOSITENILHOTO PEIICHNUs, B paBHOM CTENEHH 0XBATHIBAIOLINX BECh MaTepHall.

BpeMmst npoxoxaeHuss TMCbMEHHOT 0 3a4eT 90 MUHYT.



IlepeyeHb BONPOCOB K 3a4eTy € OLEHKOMI

KoHTponbHbIe BOpock

l.3J’IeKTpI/I‘IECKI/Ie 3apAaabl. 3akoH COXpaHCHUA 3apsaia. 3akoH KyJ'IOHa. SHCKTPI/I‘IGCKOG IoJI¢. BeKTOp HapsiPKEHHOCTHU
1 MPUHIHUIT CYTICPIO3ULINH. Hal'[pf[)KEHHOCTI) T0JIA TOUCYHOI'0 3apdaa. Pacuer QJICKTPUICCKUX TIOJICH.

2.Pabota QJICKTPUYCCKOTO IO MO MNEPEeMCUICHUIO 3apsiaa. 3HepFI/IH B3aHMMOJEUCTBHUS 3apsa0B. IloTenimuann.
IloTeHiuan noas TOYEYHOTO 3apsaa. Pacuer notrenumana TPOU3BOJIBHOT'O PACIIPCACIICHUA 3apsA0B.

3. Hanpspxenwne 1 ero cBsi3b ¢ HapsDKeHHOCThIO. ['paguent. Teopema ['aycca u ee MPHIIOKEHUS K pacdeTy MOJIEH.

4, DIeKTPOEMKOCTh IPOBOTHUKOB U KOHIeHCaTOpoB. KoHIEHCATOPHI pa3nuiHOi (HOPMBL.

S.HOCHGHOBaTeHLHoe, napajuyieJIbHOC W IMPOU3BOJIBHOC COCAWMHCHUEC KOHACHCATOPOB. 3Hepr1/m 3apsS’KEHHBIX
IIPOBOAHUKOB U KOHACHCATOPOB. 3Heprm[ QJICKTPOCTATUYCCKOIO IOJIA.

6.1locrosiHHBIN AnekTpudeckuii Tok. CHia W IUIOTHOCTh TOKa. CBsi3b CHJIBI U IUIOTHOCTH TOKAa C MapaMeTpaMu
HocHTeNel. YpaBHEHNE HEMTPEPHIBHOCTH.

7.3axon OMa 11 OMHOPOJHOTO yYacTKa LENH B MHTETPANbHON U T depeHIaIbHoi Gpopmax.

8.ConpoTHUBICHHE M €r0 3aBUCHMOCTH OT Pa3MEpPOB MPOBOJHHMKA. 3aBUCHMOCTH CONPOTHBIICHUS OT TEMIICPATYPHI.
CBepXMnpOBOJIUMOCTb.

9.Pabora u MoutHOCTh ToKa. 3akoH [ xoymsa-Jlenma.

10. HOCJ’IGI[OBEITGJILHOG 1 Mapajljyie;IbHOC COCANHCHUC COHpOTI/IBJ’I@HHﬁ.

11. DaexTpoaBmwkymias cuia. 3akoHbel OMa A HEOAHOPOJHOTO y4acTKa IENd W A 3aMKHYTOH Ienu. Pexum
KOPOTKOTO 3aMBIKaHHs 3aMKHYTOH 1ienu. HanpsikeHne 1 MakcMMalibHasi MOIITHOCTh Ha Harpy3ke. K.I.1. 3aMKHyTOH Lieny.
3akonbl Kupxroda.

12. MarHuTHOE 10JIe, €0 UCTOYHHUKH, XapaKTePUCTHKH ¥ OCHOBHBIC CBOICTBA. [10J1e ABMXKYIIIETOCS TOUCUHOTO 3apsijia.
CBsi3p MarHUTHOTO M 3JeKTpocTaTHueckoro nojei. 3akoH buo-Caapa-Jlamiaca. Pacuer mosedt ansi TOKOB NMPOCTOM

(hopMmEL.

13. Cuna Jlopenma u cuma Awmmnepa. J[BmkeHHe 3apsia B MarHUTHOM THoje. Pacder mapaMeTpoB CHHpaIbHOM
TpaekTopuu. JIBHKeHHe B HEOJHOPOJHOM HOJIE.

14. KOHTyp C TOKOM B MArHUTHOM mojie. MAarguTHBEIE MOMCHT. BeKTOp HaMarHM4eHHOCTH. MarnurHas
BOCIPUUMYUBOCTL U IPOHHUIIACMOCTH BEIICCTBA. Z[I/Ia' napa- (beppOMaFHCTI/IKI/I. KpI/IBaﬂ HaMaroiu4C¢HHOCTH.

15. IloTok BekTOpa MarHWTHOH HHOYKUWHU. SIBJICHHE SJIEKTPOMArHUTHOW WHAyKImu. 3akoH Dapanes. SsmeHue
caMOMHAYKIMU. IHyKTUBHOCTb. 3aKOH CAMOMHIYKITHH.

16. VpaBHeHuss MakcBeiula 1 MaTepualibHbIe YpaBHEHNUs. DJIEKTPOMArHUTHOE TIOJIE.

17. Tlepemennsrii Tok. Llerns mepemerHoro Toka. 3akoH OMa IS LM IIEPEeMEHHOTO TOKa. Pe30oHaHC HampshKeHUH.
Pe3onanc TokoB. MoOIIHOCTB, BhIJETsIEMast B IIETTH IEPEMEHHOTO TOKa.

18. I'eneparop Toka. Tpanchopmarop. Ilepenaya 35ieKTPOIHEPTHN HA PACCTOSTHHE.

19. 3akoHBI IreOMETPUYECKOH ONTHKH. AOCONIOTHBIM M OTHOCHTENBHBIN ITOKa3aTeln NpeIOMIIeHUs BemecTBa. Mx
¢usnyecknil cMbICI. SIBIIieHHME TMOJHOTO BHYTPEHHErO OTPa)KCHHUsl cBeTa. [IpelenbHbBIA Yroyl MOJHOro BHYTPEHHETO
OTpa)KEHUS.

20. CsoiicTBa cBeTa KaK SJICKTPOMAruMTHBIX BOJIH.

21. DHepreruueckue GoTOMETPUICCKUE BETUINHBL

22. CaeToBBIC (POTOMETPHICCKHEC BEITHIMHEL.

23. Unrepdepenuns BosH. KorepeHTHble BOIHBI. Y CIOBHS MUHUMYMOB 1 MaKCHUMYMOB.

24. Nudpakuys cBeTa.

25. lnudppakuuss Ha mieau. YCIOBHS MHUHMMYMOB M MakKCUMyMOB. Jlu(pakipoHHas pemieTka. XapaKTepUCTHKH
PEIIeTKH: YIIIOBasl AUCIEPCHS B pa3peIIeHue.

26. Tonspuzauust cBeta W ee Tunbl. llomspuzatopel. 3akon Maitoca. [lonsipuzanusi cBeta NMpH OTPAXKEHHUH OT
MIOBEPXHOCTH JUIIEKTpUKa. 3aK0oH bprocTepa.

27. Temnosoe H3JIYyYCHUEC U €TI0 XapPaKTCPUCTUKU. 3aKOHBI TEILJIOBOI'O H3JTyYCHUA.

28. KOpOTKOBOJ’IHOBaﬂ rpaHuna TOpMO3HOI'O PEHTTCHOBCKOI'O U3JIy4YCHUA.

29. Bueurnuii potoaddekt u ero 3akonsl. Popmyra DiiHmTeRHa s porordpdexra. Pabora Beixoaa. KpacHas rpanuiia
dhoTorddekra. POTOHBI M MX CBOMCTBA.

30. Mogenu atoma Tomcona u Pesepdopaa. Onbir Pesepdopaa. [IporuBopeuns miaHeTapHO# Momenu. ITocTynars
Bbopa.

31. KopmyckynsspHO-BOJHOBOH Jlyan3M CBETa U BEIIECTBA.

32. Crpoenue simep. Hykimonsl. SIaepHbie CHbl M UX cBO¥CTBA. JledhexT Macchl. DHEPTHs CBSA3M siAep. Y AebHas SHEPTHUs
CBSI3M.

33. EcrecrBennas PaaguOaKTUBHOCTD. 3akoH paanoOaKTUBHOI'O pacnana.

34. SlnepHble peaklMu pacrazia ¥ CHHTe3a. DHEPreTHIECKHH BBIXOJ PEaKIny.




Kpurepun onenuBanus:

Ha »5k3ameHe pe3ynbTHpyIOLIas OIIGHKA BBICTABISIETCS IO YeThIpeXOaIbHOH cHCTEMe
(HEeyJOBIIETBOPUTENBHO, YIOBIECTBOPUTEIBHO, XOPOIIIO, OTIUYHO).

busier cocTout U3 ABYyX TEOPETUUYECKHUX BOIIPOCOB U 3aa4H.

Kputepuu onienuBanus:

—IOJHOTA U MPABUIILHOCTh OTBETA;

—CTeneHb 0CO3HAaHHOCTH, TOHUMAaHUS U3Y4YE€HHOTO;

- SI3IKOBOE O(pOpPMIIEHHE OTBETA.

IlokazaTenu u mIkKaga OLCHUBAHUS

IIIxana oneHUBAHUSA

IToxa3zaTenun

OTJHYHO

CTaBUTCS MU MOJTHOM OTBETE Ha JiBa BOMPOCA U BEPHOM PEIICHUH 3aJau TIPU ITOM:

— oOyuJaromuiics MmoHO u3jaraeT MaTepua, JacT MPaBUIIbHOE ONPEIeICHIEe OCHOBHBIX
TOHSTHI;

- oOHapyXWBacT TOHMMaHHE MaTepHaga, MOXKET OOOCHOBAaTh CBOHM CYXKICHHUS,
MPUMCHHTD 3HAHUS HA MMPAKTHKE, IPUBECTH HEOOXOUMBIC TPUMEPHI HE TOJIBKO M3 YIeOHUKA,
HO M CaMOCTOSATEIBHO COCTaBJICHHBIC, B TOM 4YHCJIEe H3 OyAyIied mnpodeccHoHAIbHON
JIeITeIbHOCTH;

- W3jaraeT MaTrepuajg TMOCIeJOBaTeIbHO M TPABUIBHO C TOYKH 3PEHUS HOPM
JIUTEPATYPHOTO SI3bIKA

Xopomuo

BBICTABJISIETCS IIPU HETIOJIHOM OTBETE Ha JIBa BOIIPOCA U BEPHOM PEIICHHM 3aadd MpHU
3TOM:!

- oOyuvaromuiics aeT OTBET, yIOBJETBOPSIONIMHA TeM jke TPeOOBaHMSM, YTO W IS
OTMETKH «5», HO Jlonyckaet 1-2 omuOku 1 1-2 Heroyera B OCIeJ0BAaTEIbHOCTH U SI3bIKOBOM
0 OPMJICHHUHN H3JIaracMoro

YaoBaeTBopuTeIbHO

MoJTydaeT 00yJaroImuics npy: 1) HETOJIHOM OTBETE Ha JIBa BOMPOCA M HEMIOJTHOM PEIICHUN
3aja4n; 2) HEMOJHOM WIIM HEBEPHOM OTBETE HA OJMH M3 BOMPOCOB M HEMOJIHOM PEUICHHU
3aj1a4; 3) HEBEPHBIX OTBETAX HA /IBa BOIPOCA M BEPHOM PEIICHHH 3a/1a4u; 4) BEPHBIX OTBETAX
Ha JIBa BOIIPOCA ¥ HEBEPHOM PEIICHUH 33]]a4H [IPH ITOM:

- oOyuaroruiics 0OHAPYKHUBAET 3HAHHE M MIOHUMAHHWE OCHOBHBIX TOJIOKEHUHN TaHHON
TEMBI, HO:

- UW3JaraeT MaTepHall HEeTOJIHO U JIOMYCKAeT HETOUHOCTH B OIPE/ICTICHUH MTOHATHI U
(hopMyITHPOBKE ITPABUI,

- HE YMEeT JIOCTaTOYHO TIJIyOOKO W J0Ka3aTelibHO O00OCHOBaTh CBOU CYXKICHUS U
MPUBECTH CBOU MIPUMEPHI;

- UW3NaraeT MaTepual HerocJeNOBaTelIbHO W JOIYCKAaeT OIIMOKH B SI3IKOBOM
0hOpMJICHUU U3TIATaEMOTO

HeynosnersopurenbHo

BBICTABJISIETCS IPH HEBEPHBIX OTBETAX HA JIBa BOIIPOCA U HEBEPHOM PEIICHUH 3a7auil IPU
3TOM:

- oOyuwarommiics OOHapy)XMBaeT HE3HaHWE OOJBIIEH YacTH COOTBETCTBYIOLIETO
BOIIPOCA, JIOIYCKAET OMNOKH B POPMYIMPOBKE ONPEEIICHUI 1 TPaBuUII,

- MCKXaIOUIME MX CMbICI, OECIOPSIOYHO M HEYBEPEHHO M3JIaraeT MaTepuall

B MNPOLUNCHTHOM COOTHOIICHHUU OLCHKH (HO quLIpéXGaHHLHOﬁ CI/ICTeMC) BBICTABIIAKOTCSA B
CICOYIOMUX AWarra3oHax:

«HEYIOBJIETBOPUTENBHO» - MeHee 75%
«YIOBIIETBOPUTEITBHO» - 76%-85%
«xoporro» - 86%-92%
«oTmuaHO» - 93%-100%



