IIpunosxkenune k padoyei mporpaMme A¥CUHUIIIMHbI
dusuka

CnenuansHocTh — 26.05.05 CynoBoxieHue
Crnennanusanus — Cy10BOX/I€HNE HA MOPCKUX MYTSIX
VYuebnslii man 2023 roga pa3paboTKu

®OH/I OHEHOYHbIX CPEJICTB
1 Haznayenue ¢onna oneHounsix cpeacts (POC) no gucuuninze

@®OC 1no y4eOHOM AUCIUIUINHE — COBOKYITHOCTh KOHTPOJIBHBIX MaTEPUANIOB, MpeIHA3HAUCHHBIX
IS UBMEPEHUST YPOBHSI IOCTHIKEHUS 00yJaroIUMCS YCTAaHOBIICHHBIX PE3y/IbTaTOB O0YUEHUs, a TAKKe
YPOBHsI C(OPMHPOBAHHOCTH BCEX KOMIIETEHIMH (MM MX YacTel), 3aKpeIyICHHBIX 3a JUCLUIUTMHOM.
@®OC wucnonb3yercss MpU TMPOBEACHUM TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH M IMPOMEKYTOUYHOM
aTTecTaluu 00yJaronXcs.

3anaun ®OC:

- yIIpaBJIeHUE MPOLIECCOM MPUOOPETEHUs 00YJaIONUMUICT HEOOXOAMMbIX 3HaHUM, YMEHU,
HaBBIKOB U (JOPMHPOBAaHUEM KOMIETeHINH, onpeneneHHbix B PI'OC BO;

- OIIEHKA JOCTWXEHUH, 00yJaromMXcs B MPOIecce U3YUECHUs AUCIUIUIMHBI C BbIICICHUEM
MOJIOKUTENBHBIX/OTPUIIATETBHBIX pe3ynbTaToB u TUTAHUPOBAHHE MPEIYIPEX TAOIINX/
KOPPEKTUPYIOLUX MEPOTIPUSATHIA;

- oOecrieueHue COOTBETCTBUSI ~ DPE3YJIbTATOB oOy4yeHuss  3amadam Oynymei
npo(ecCUOHANBHON JESTEIbHOCTH Yepe3 COBEPUICHCTBOBAHHWE TPAIUIMOHHBIX M BHEIPEHUE B
00pa3oBaTeNbHBIN MPOLIECC YHUBEPCUTETa MHHOBAIIMOHHBIX METOIOB O0yUYEHHSI.

2 Crpykrypa ®OC u npuMeHsieMble MeTOAbI OLIEHKH MOJy4eHHBIX 3HAHUH
2.1 O6mme ceegenusi 0 POC

@®OC 1no3BOJSET OLIEHUTh OCBOCHHE BCEX YKa3aHHBIX B paboueill mporpamme IECKPUITOPOB
koMriereHIMY, ycraHoBieHHbIX OIIOII. B kauecTBe METOMOB OLCHMBAHUS IPUMEHSIOTCSA:
HabmroieHue 3a paboTol, HaOMIOJCHNE 3a ICHCTBUAMHU B CMOJICITUPOBAHHBIX YCIOBUSIX, IPUMEHEHUE
aKTHUBHBIX METOJIOB 00YUYEHHsI, IKCIIPECC-TECTUPOBAHUE, TPOTPAMMHUPOBAHHBIE TECTHL.

CrpykrypubiMu 35eMenTamMu GOC no auctuminune spistoTes: @OC A npoBeeHUs TEKYIIEro
KOHTpOJIS, COCTOSIIIIME U3 YCTHBIX, MMCbMEHHBIX 3aJaHUM, TECTOB, IIKaJbl OLEHUBAHUS (dKCIIpecc
OTIPOC HA JICKIHMAX IO TEKYIIeH TeMe, CaMOCTOSATENIbHOE PEIICHUE 3a/1a4 U 00BACHEHHE UX PELICHUS,
3alIUTa OTYETOB MO J1abopartopHbM padoTam), POC mis mpoBeneHUs] MPOMEKYTOUHOM aTTeCTaluu
(9K3aMEH M 3a4eT C OLIEHKOM), COCTOSIIMNA U3 BOIPOCOB, TPEOYIOIUX MUCHbMEHHOTO OTBETA, U JAPYTUX
KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEpHUaIOB, OIMUCBHIBAIOIIMX IIOKA3aTEIM, KPUTEPUM M LKAy
OLICHUBAHMSL.

IIpuMeHsieMble MeTO/IbI OLIEHKH MOJYYEeHHBIX 3HAHUI N0 pa3aeaaM IMCUUILTHHBI

Texymast arrectanys (KOJINYECTBO 3a/1aHUH, paboT)
Dxkcnpecc 3amura CamocToATEIbHOE
Tembl 3ananus s OIIpOC Ha OTYETOB 110 CILICHUC 3aJ]a4 1 [lpouciicyroHas
CaMOIOATOTOBKU P P aTTecTarys
JIEKIUSX MO0  |1abopaTopHBIM| OOBSICHEHHE MX
oOyJarommxcs .,
Tekymel reme| paboram peleHns

Tema 1. OCHOBHBIE TOHATHS
MexaHuku. Kunemaruka.
KpuBonnHeiiHOe 1BIKEHUE. + + + +
KunemaTnka aBmxeHus 1o JK3aMEeH
OKPY>KHOCTHU
Tema 2. lunamuxa + + + +




Tema 3. 3aK0H cOXpaHEHUs
UMIynbca. PeakTUBHOE NBUKEHHE.
3aKoH JABMXKEHUS LIEHTPA Macc
Pa6ora, MontHOCTD, SHEPTHS. 3aKOH
COXPAHEHHS MOJTHON MEXaHUYECKON
SHEpPruu

Tema 4. luHaMuKa BpaIlaTeIbHOrO
JBIDKEHUS TBepaoro Tena. CraTuka.
Y cioBus paBHOBECHS

Tema 5. Mexanuueckue KoueOaHus.
Boansr

Tema 6.MexaHnka >KHIKOCTEHN U
rasoB

Tema 7. UneanbHbIi ra3. 3aKOHEI
HJEAJIbHOTO raza. YpaBHeHue Ban-
nep-Baanbca. IlepBblil 3akoH
TEPMOJUHAMUKH

Tewma 8. TemaoeMKOCTb.
[MonurpormHsie poreccel. Padora.
Ourponus. Bropoit u tperuii
3aKOHBI TEPMOJIMHAMUKH.
TemmoBrie MamHBI. OCHOBBI
CTaTUCTUYECKON TEPMOJUHAMUKU U
MOJICKYJISIPHOU (DPU3HUKA

Tema 9. OCHOBBI 2JIEKTPOCTATUKU.
OcHoBb! Teopuu nosst. [TpoBomHUKH
1 TUBJICKTPUKH B
JIEKTPOCTATHYECKOM I10JIE

Tema 10. ITocTosTHHBIH
ANEKTPUYCCKHUNA TOK.
DIIEKTPUICCKUH TOK B PA3TUIHBIX
cpenax

Tema 11. MarautHoe 1mone U €ro
cBolicTBa. MarHuTHOE I10JIE€ B
BEIICCTBE

Tema 12. SIBnenue
3JIEKTPOMArHUTHOW MHIYKIUU

Tema 13. Cucrema ypaBHEHUI
Makcaesia. DIeKTpOMarHuTHbIE
KOJIe0aHuUs U BOJIHBI

Tema 14. IlepemeHHBII TOK

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

Tema 16. BoirHOBast ontuka

Tema 17. DneMeHTE KBAHTOBOH U
aToMHOU pm3uku. KopryckyssipHo-
BOJIHOBOH J1yajiu3M. DJIEMEHTBI
(hU3MKN KOHTAKTHBIX SBJICHUN

Tema 18. DnemenTs! puznku
ATOMHOTO SI/Ipa

3a4er ¢
OLICHK O




2.2 OueHOYHBIC MATEPHAJIBI 1151 IPOBE/ICHUSI TEKYIEero KOHTPOJIA

BxoaHoi KOHTPOJIb
TectupoBanue

Coneprxanue Tecta

Bonpoc OtBer
Y CTaHOBHUTH COOTBETCTBHE MEXIY (PU3NIECKUMH BEIMUUHAMU U UX ONpEIeTICHUSIMH:
1 Yckopenue — A 5T0 pu3HYecKas BeININHA, XapaKTepH3YIOIas yTh, MPOHICHHBIH 1B
TEJIOM B €JUHUILY BPEMEHU; 2-A
2 CkopocTb — b 510 duznyeckas BeauunHA, YUCIECHHO PaBHAS ITPOU3BEICHUIO MACCHI 3r
TeNa Ha €ro CKOPOCTb; 4-b
3 Oueprust — B 510 du3myeckas BeauUnHA, XapaKTEPU3YIOIIask H3MEHEHHE CKOPOCTH
B €[MHUILY BPEMEHH;
4 Mmnynsc — I' 510 Pusnyeckast BennunHa, KOTOpas SBIISETCSI KOJINIECTBEHHOM
Mepo# Bcex (pOpM JBIKEHHS U B3aMMOJICHCTBHUS TeEIl.
YcTaHOBHUTE COOTBETCTBUE MEXTY 3aKOHOM I (POPMYJIOH U (PH3HMIECKON BETMIMHOMN:
mv 2 A CKOpoCTb IIpY PABHOYCKOPEHHOM J[BUKEHUU 1B
1 5 2-r
b Bropoii 3axon HeroTona Z’g
m,m -
2 F=G—L*~
R B Kunetnueckas sHeprus
3 V=V ztat
_ I' 3ax0H BCEMUPHOrO TATOTEHUS
4 F=ma
YcTaHOBHTE COOTBETCTBUE MEXKIY PU3NIECKUMH OOBEKTaMH U MX ONpeeTICHUSIMH:
1 I'paBuTaryionHoe mnoue — A 3T0 (hopMa CyIIeCcTBOBaHUS MaTepPHH, KOTOpasi BOSHUKAET BOKPYT 1-B
IIPOBOJHUKOB C TOKOM; 2-A
2 MarnuTHoe noie — b 510 dopma cymecTBOBaHMS MaTepuH, KOTOpas IPECTaBIIseT COOOM 3r
COBOKYITHOCTB JIEKTPUYECKOI0 ¥ MArHUTHOT'O IOJIEH, 4-b

3 DneKTpuyecKoe mose —

4 DNeKTpOMarHUTHOE MOJe —

PACIpPOCTPAHAIOIINUXCA B IIPOCTPAHCTBE,

B 310 (bopMa CYHICCTBOBAHUS MAaTCPpHUH, KOTOpasd O6YCJ'IaBJ'II/IBaeT
MPUTSKCHUEC TCII;

I' sT0 (bopMa CYHICCTBOBAHUA MATCPHUU, KOTOpPAast BO3HUKACT BOKPYT

QJICKTPUYCCKU 3apPSXKCHHBIX TCJI.

VcTaHoBHTE COOTBETCTBUE MCKAY CAMHUIAMH U3MCPCHUS U (I)I/IBI/I‘IECKI/IMI/I BCJIMYMHAMU, KOTOPBIC U3MEPSCTCA B OTUX

BEIMYMHAX:
1 Omm; A VY penpHas TEI0Ta CrOPAHUS TOILUIUBA 1-b
2 Jix/xr-K; B Y aensHoe conpoTuBieHue 2r
3 JIx/xr; B VnenbHast sHEprus cBs3u sapa 3-A
4 MbdB/a.em. I' V nenbHas TEII0EMKOCTD 4-B
VY cTaHOBUTE COOTBETCTBHE YPAaBHEHUEM, KOTOPOE OMMCHIBAET NIEKTPUUECKYIO CXEMY. U DIEKTPHUECKON CXEMOM:
1 u=u +U,+U, A 1 2 3 1-A
- 2-B
2 u=u,+U,=U, 3-b
1 4-r

3 Uu=uU,+U,

4 Uu=uU,=U,=U,

r

YcTaHOBHUTE COOTBETCTBUE MEXIY (POPMYIIOH 1 3aKOHOM WIIH (PH3HYECKON BETMUMHOM:




| A IlyTs npu paBHOYCKOPEHHOM JBHKEHHUU 1-B

S B Bropoii 3akon Herotona 3-A
2hv=E +A,. 4-B
at? B ComnporusiieHne JNIMHHOTO NPOBOIHHUKA
3S=VittZ o
2 I' YpaBuenne DiiHmTeliHa 17151 porodddexra

4ma=F +F,..+...F

Y cTaHOBHTE COOTBETCTBHE MEXKy Ha3BaHUEM IIpoIiecca U rpauKoM MpoIiecca, KOTOPEIA COBEPIIASTCs Ha UcaTbHBIM
ra3oM C IOCTOSTHHOM MacCOM:

1 MzobapHoe pacmmpeHue = —_— 1-A
' | | 2-B
2 I30x0pHOE HarpeBaHUe A 3-b
d i At
3 H30X0pHOE OXJIakKICHUE T o -
B +
4 Mzortepmuueckoe .
paciipenue i ¥ ]
T
N .
1l T
YcraHOBHTE COOTBETCTBHE MEXY (PU3NIECKON BEITMUMHON MITH 3aKOHOM U (hOpMYIIOH, €€ ONHMCHIBAIOIINM:
1 MarauTHas HHAYKIUSA A (gBVsina 1-B
2-r
2M % . -
ArHUTHBIN ITOTOK 5 IBlsing 3-b
4-A
3 Cuta Amnepa
M
4 Cuna Jloperma IS
I BScosa
YcTaHOBHTE COOTBETCTBHE MEXTY (PYHIAMEHTAIbHBIMU (PU3NYECKIMHU KOHCTAHTAMH M MX 3HAUCHHUSIMHU:
1 Tlocrosinnas bonpumana A R=831/Juc/ke-K 1-B
2 Iocrosiauas [Tnanka 2 O 2-r
3 YHuBepcanpHas ra3opas B N, =6,02-10"mon 3-A
IIOCTOSIHHAS B k=138-10% T | K 4-b
4 Yucno ABoraapo ’

r h=6,63-10""orc-c

VcTaHoBHTE COOTBETCTBUE MCKAY (bOpMyJIOﬁ, KOTOpast COOTBETCTBYCT (bPIBI/I‘IGCKOMy SIBJICHUIO, U OTHUM SABJICHHUCM

1 Eq: A DIIeKTpOCTaTHIECKOE B3aUMOJIEHCTBUE 3aPSKEHHBIX TEI 1-A
q: 2-B
) b DnexrpoMaruuTHble KoIeOaHUS 3-b
2 | “RAL; 4-r
B Temora, BeLensromasics: Ipu NPOXOKIACHUH 10 TIPOBOJHHUKY
ANEKTPUYECKOTrO TOKA
3 27JLC; P
) I' DHeprus, KOTOPYIO HEOOXOANMO 3aTPATHUTh, YTOOBI Pa3OUTh SAIPO
4 Amc aTOMa Ha COCTABJISIFOIIHE €T0 HYKJIOHBI

Kpurepnu onennBanus

OneHuBaHuE BXOJHOTO TECTHUPOBAHMSI OCYILECTBISAETCS [0 HOMHHAJIBHOM IIKajge — 3a
MPAaBUIILHBIN OTBET K KaXKJIOMY 3aJIaHHIO BBICTABIISICTCS OJMH 0alul, 32 HE MPaBUWIbHBINA — HOJb. OO1mas
OILIEHKa Ka)/IOTO0 TECTa OCYIIECTBISETCS B OTHOIIECHUH KOJMYECTBA MPABHJIBHBIX OTBETOB K 00ILIEMY
YHCIIy BOIIPOCOB B TECTE (BBIPAXKAETCsI B IPOLIEHTAX).



YpoBeHb 3HAaHUK OOYYAIOMIMXCS, HEOOXOJMMBIX JJIsi YCIEIIHOTO OCBOCHHUS MaTepuaia
TMCHUILTAHBI, OTIpeJIeNisieTcsl o HaOpaHHbIM OamiaM. [Tpu otieHke 75 % u Gosiee MpaBUIIBHBIX OTBETOB
ypOBEHb 3HAHUH, O0YUYAIOMINXCS CYUTACTCS TOCTATOYHBIM (OIleHKa — 3auTeHo). [Ipu oreHke, MeHbIeH
75 % mpaBUIBHBIX OTBETOB YPOBEHBb 3HAHUI, 0OYUAIOIIUXCS CYUTACTCS HEIOCTATOYHBIM (OIIEHKA — HE
3a4TEHO).

Bpemst mpoxokaenust tecta — 5 MUHYT (IIpu BbIMOJIHEHUH S5 3aganuil) u 10 munyr (mpu
BbIMoJIHEHUU 10 3amaHui).

JKcnpecc onpoc HA JeKIHUAX M0 TeKylIel TemMe

Tema 1. OcHOBHbIE NOHATHSI MEXAHUKHU
Jlexuus 1. Kunemartuka. PaBHomepHoe nBumxeHre. PaBHOyCKOpEeHHOE IBHXKEHHUE

KontpomsHslii Bonpoc

1. Ha3oBure 0OCHOBHEIS CANHUIBI U3BMCPCHUS B Cucreme I/IHTepHaIIPIOHaJIBHOﬁ U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHWH. Z[aﬁTe
OIPCACIICHUA UX STAJIOHOB.

2. Kakue JBa crioco0a OIMUCAaHUS MEXaHUYECKOIO JBMKCHUSA B HeKapTOBOﬁ CUCTEMC KOOPAUHAT CyHleCTByIOT? B gem
oHHU 3aKkiarodaroTcsa? Kak cBsS3aHbI MCKIAY co00i COOTHOIICHHEM KOOpHI/IHaTHI)Ifl u BeKTOpHBIﬁ CIIOCOOBI OIMUCAHMS
MEXaHHUYCCKOI'O Z[BI/I)KGHI/IH?

3. Kakoe JBHM)KCHHUEC HA3bIBACTCA paBHOMepHBIM? HpI/IBC,I[I/ITC OPUMCPBI PaBHOMCPHOI'O ABUKCHUS. 3anuImTe CUCTEMEL
ypaBHeHI/Iﬁ, OIMUCBIBAIOMINX PABHOMCPHOC IBUKCHHUC B BCKTOPHOM, KOOPDIMHATHOM W CKaJIAPHOM BHUJAX.

4. [aiiTe onpeaeneHue CpeaHe 1 MTHOBEHHON CKOPOCTH.

5. Kakoe JBHMKCHHUEC HA3bIBACTCA paBHOYCKOPEHHBIM? HpI/IBe,IlI/ITG OpUMEPLI PaBHOYCKOPCHHOI'O JIBUKCHUSA. 3anumnmre
CHUCTEMBbI ypaBHeHI/Iﬁ, OIMMCBIBAIOMINX PABHOYCKOPCHHOC JIBM)KCHUC B BCKTOPHOM M KOOPJAWMHATHOM BHJAX.

6. J[aiiTe ompeneneHue cpeaHET0 U MTHOBEHHOTO YCKOPEHUS.

Jlexius 2. CBoOomuoe manenue. KpuBonmuHeitHoe nBmkeHune. CUCTeMa KHHEMATHUYECKUX
ypaBHEHUH, OMMCHIBAIONINX ABMKECHUE TEJa, OPOIIEHHOTO MO YTIIOM K TOPU30HTY

KontpomsHslii Bonpoc

1. 3amummure CUCTCMY KMHCMATHYCCKUX ypaBHeHHﬁ, OIMChIBAIOIIUX CBO60,I[HO€ nmaacHue

2. 3amummre CHCTEMY KHHEMAaTHYECKHX YPaBHEHHH, OMMCHIBAIOIIMX JIBIDKCHHE Tella, OpOIIEHHOrO MO YIVIOM K
TOPU30HTY

Jlexuusa 3. KuHemaruka ABMJKEHHUS IO OKPY)KHOCTU. BpamiarenbHoe IBH)KEHUE. YTIIOBBIE
BEJIMYMHBI. B3aMMOCBSI3p MeXAy JUHEHMHBIMU U YIIOBBIMU BelnMuuHamu. CrucremMa KMHEMAaTHYECKHX
YPaBHEHUH, ONMCHIBAIOIIUX PABHOIIEPEMEHHOE ABUKEHUE 110 OKPYKHOCTH

KontpomnbHslii Bonpoc

1. Kakne Qusnyeckne BENUUMHBI HA3BIBAIOTCS: IIEPHONOM BpamieHHs? 4acToTod BpameHus? Kakas Mexmy HUMH
CyHIECTBYET B3aMMOCBA3b? Kak OHM CBSI3aHBI C YITIOBOM CKOPOCTBIO?

2. 3anwumure CUCTCMY KMHCMATHYCCKUX ypaBHeHHﬁ, OIMMCBIBAIOMINX BPAIIATCIIbHOC IBUIKCHUC

Tema 2. lunamuka
Jlexng 4. OCHOBHBIE TIOHITHS TUHAMUKA. 3aKoHBI HproTOHA

KontpombHslii Bonpoc

1. Yro mzyuaer quHamuka? OxapakTepu3ylTe OCHOBHBIC IOHITHUS IUHAMUKH.

2. Cdopmynupyiite Tpu 3aKkoHa HploToHa. YKakuTe yCIOBUs, PU KOTOPHIX OHU BBITTOJIHSIOTCS?

Jlekuus 5. Cuna BcemupHoro tsrotenus. Cuna tspkectu. Bec Tema. Cuna ynpyroctu. 3akoH
I'yka npu nedopmanusx pactTsokeHHs (CxaTusi), casura, KpydeHus. Cunbl peakuuu. CHIBI TpEHUS.
ITpuHIMI OTHOCUTENBHOCTH ["anuies. 3aK0H CII0KEHUsI CKOPOCTEN

KontpombHslii Bonpoc

1. Cdopmynmupyiite 3akoH BceMHpHOTO TiroreHus? Kak ompenensercs yYCKOpeHHE CBOOOJHOrO TaJcHUS Ha
ITOBEPXHOCTH JIFO00H TUTaHETHI?

2. Kak cBs3ansl Mexay co00i 3akoHbI ['yKa 17151 pa3indHbIX BUIOB AehOpMariiii?

3. I[aﬁTe OIPpCACICHUC CUJIbI TAXKCCTU U BECa TCJia.

4. B dyem 3akiroyaercs OTIMYHE CHUII peaknuun OT APYrux BUAOB CHUJI B an/Ipozle?




HpI/I KaKuX YCJIOBUAX BO3HUKACT CWJIa TPCHUS KaueHus ? HpI/IBeHI/ITe MMPUMCPEIL.

HpI/I KaKuX YCJIOBUAX BO3HUKACT CWJIa TPCHUSL oKost? HpI/IBe,HI/ITe MPUMCPEIL.

HpI/I KaKUX YCJIOBUAX BO3HUKACT CWJIa TPCHUSL CKOJbXKEHMS ? HpI/IBe,IlI/ITe MIPUMCEPHEI.

HpI/I KaKUX YCJIOBUAX BO3HUKACT CWJIA BA3KOI'O ’I‘peHI/IH? HpI/IBe,I[I/ITe MMPUMCPEIL.

Llx oo

B uem 3axitouaercst npuHIMn oTHocuTenbHOCTH [ anunes?

Tema 3. 3aKkoH coXpaHeHUSI UMILYJIbca. PeakTHBHOe IBHKeHHe. 3AKOH IBHMKEHHUS LEHTPa
Macc PaGora, MOIIHOCTB, JHeprusi. 3aKOH COXpaHEHHS MOJTHOH MeXaHUYeCKO YHePprun

Jlexuust 6. Mexanuueckue cucreMbl. Mmmynbsc. 3akoH coxpaHeHUs: uMmnynbca. OIHOPOJHOCTD
npoctpaHcTBa. LleHTp Macc. 3akOH JBMXKEHMSI LIEHTPA Macc. Y paBHEHUE JBUKEHMSI Tella IIEPEMEHHON
Macchl. @opmyita [{lnonkoBckoro

KontpomnbHslii Bonpoc

1. Kaxkue cucrteMbl Ha3bIBaIOTCS MEXaHUYCCKUMU? HpI/IBe,I[I/ITG MPpUMEPbI MEXaHUYCCKUX CUCTCM. HpI/I KaKuX YCJIOBUAX
BBITIOJIHACTCS 3dMKHYTOCTb MEXaHWYECKOH CHCTEMEI?

2. Kakas (1)1/131/1qecxa;1 BCJIMYMHA HA3bIBACTCA I/IMHyJ'H)COM? HazoBute CANMHUIBI U3MCPCHHU UMITYJIbCA.

3. CdopmynupyiiTe 3aKOH COXpaHEHHsI MMITyjibca. Kakoe CBOWCTBO NMPOCTpaHCTBAa NMPUBOAWUT K 3aKOHY COXPaHEHUS
nMnynbca’?

4. Kakoii puzmdaeckuii CMBICI HECET 3aKOH JIBIDKCHUS IICHTPa Macc?

Jlektmst 7. Mexanuueckass pabora. MomHocte. Oueprus. Kunerndeckas SHeprus.
[loreHnManpHbIle U HE NOTCHLUANbHBbIE CWIbL. [lOoTeHIManbHas >HEPrus Tejla B OJHOPOJHOM IIOJIE
TsKeCTH. LleHTpaabHbIe CHIIBL

KontpomnbHslii Bonpoc

1. Kakas ¢u3ndeckast BeMYMHa HA3bIBACTCS MEXaHMYECKOW paboToi? B Kakux eanHHIAX M3MepseTcss MeXaHHIecKas
pabora?

2. Kakas (1)1/131/1qecxa;1 BEJIMYMHA HA3bIBAa€TCS MOIMHOCTBIO? B Kakux CAMHUIIAX H3MCPACTCA MOHIHOCTB? Ha uro
PacXoayeTcCs MOIIHOCTh B MCXaHNUYCCKUX yc’I‘pOﬁCTBaX?

3. Kakas ¢usnueckas BennunHa Ha3bIBaeTCst SHEprueii? B kakux exuHUIAax u3Mepsercs?

4. Kakas ¢usndeckas BeNWIMHA Ha3bIBaeTCS KMHETHICCKON dHeprueit? Uemy paBHa paboTa MO M3MEHEHHIO CKOPOCTH
Tena?

Jlexuusa 8. IloreHuumanbHas >3HEpPrusi TI'PaBUTALMOHHOIO B3auMojeicTBUs. lloTeHumanbHas
SHEPrus ynpyrou nepopmaiui. 3aKoOH COXpaHEHUS TOJTHOW MEXaHUYECKOUN SHEePTUu

KontpombHslii Bonpoc

1. Kakas ¢usndeckas BelnWYWHA HA3bIBACTCS IMOTCHIMAIBHON 5SHeprucii? Kakwe BHIBI TOTCHIHMAIBHOW SHEPTHH
n3BecTHHI B MexaHnke? Kak onpenensercs padora npy W3MEHESHHH MTOTEHIIMATHHON YHEPT U Tema?

2. Kakas ¢usnueckas BeIMYMHA Ha3BIBACTCS MOJHON MEXaHUYECKOH SHEpruei?

3. CdopmynupyiiTe 3aKOH COXpAHECHHUsI IOJIHOW MEXaHHWYECKOM SHeprud. Ha3zoBHTE yCIOBHUS BBIIIONHEHHS 3TOTO
3aKOHa.

Tema 4. JluHaMuka BpamaTeJbHOr0 JABW/KeHHMs TBepaoro tejaa. Craruka. YciaoBus
paBHOBecHus

Jlexuus 9. MomenT cunel. MoMeHT nmnyibca. OCHOBHOE YpaBHEHHE JUHAMUKHU BpaIlaTeIbHOTO
JABMOKCHUA. 3aKkoH COXpaHCHHUS MOMCHTA MMITYJIbCa

KontpombHslii Bonpoc

1. Kakas (1)I/I3I/I‘IGCKaH BEIMYMHA Ha3bIBaeTCI MOMEHTOM cuibl? Kakas (1)1/131/1%01(&151 BCJIMYMHA Ha3bIBA€CTCA MOMCHTOM
PIMHyJ'IBC&? HazoBute ux CAWHUIIBI U3MCPCHUA (1)I/IBI/I‘I€CKI/IX BCJIMYHWH.

2. 3anmmure OCHOBHOC YpaBHCHWE JWHAMHUKH BPAIATEeIbHOTO ABIDKEHHS. [IpM KakKWX YCIOBHSX 3TO ypaBHCHHC
BEITIOJTHSETCS ?

3. C(I)OpMyJIprﬁTe 3aKOH COXPAaHCHUA MOMCHTA UMITYJIbCA. HpI/I KaKMuX YCJIOBUAX 3TOT 3dKOH BBITIOJTHICTCS ?

Jlexmst 10. AOcomoTHO TBepaoe Teno. KuHemaTtwka IBMXKEHHS TBEpAOro Tena. MOMEHT
UMITyJIbCa BPALLAIOUIETOCS TBEPIOro Teja C 3aKpEIJIEHHOW OChbio BpaiieHus. OCHOBHOE ypaBHEHHE
JUHAMMKHU BpallaTEIbHOTO ABMKEHUS TBEPIOTO TeNa C 3aKPEINIEHHOM OChIO BpallleHUs



KontpomnsHslii Bonpoc

1. Ha3oBure KMHEMaTHYECKHUE YCJI0BUS, B KOTOPBIX HeﬁCTBYET (l)I/IBI/I‘IGCKaSI MOACIIb «abCOIIOTHO TBEPAOC TCIO».

2. I[aﬁTe OIpCACICHUEC MOMCHTA UMITYJIbCa BPAIAOIICTOCA TBEPpAOIro TCjia C 3&erl'U'IeHHOI>i OCBbIO BpalllCHUA.

3. 3amumure OCHOBHOE YpaBHCHUC ANUHAMUKH BpPAIIATCIIBHOIO JABWKCHUA TBCPAOIro TCiaa C 3aerHJ’IeHHOI>i OCBIO
BpallCHUsA




Jlexuus 11. MoMeHT uHepuuu TBEpAOro tena. [Ipumepsl BBIYMCIEHNS MOMEHTOB MHEPLUHU TEI
npaBUIbHON Teomerpuueckoir (opmbl. Teopema I'toitrenca-lllteitnepa. Ilpumepsl ncnoiab30BaHUS
teopemsl ['roiirenca-Illrelinepa

KontpomnsHslii Bonpoc

1. I[aﬁTe OIpCACICHUEC MOMCHTA MHEPLIMKU TBCPAOTO TECIa.

2. Cdopmynupyiite Teopemy I toiirenca-IlIreitnepa.

3. Kak u xorna npumensiercs teopemy I roiirenca-1lreiinepa?

Jlexmst 12. Kunetnueckast SHEprus BpallaTelbHOrO JABMXKEeHHMS. PaboTa mpu BpaiiateiabHOM
IOBYOKEHUM. AHaJOrusi MEXIy IOCTYNaTeJbHbIM M BpallaTelbHbIM JBH)KE€HUEM. ['Mpockonm M ero
CBOMCTBA

KontpomnsHslii Bonpoc

1. Yemy paBHa KHUHETHYECKas DHEpPrus BpamarteabHoro aBwkeHus? Ilnockoro naBwxkenusi? BpamartensHo-
[IOCTYNATEJIbHOT O JABMXKEHUS?

2. Kak onpenensiercs padbota npu BpalaTeIbHOM JBKCHUN?

3. Kakoe MexaHnueckoe yc’I‘pOﬁCTBO Ha3bIBACTCA KapJaHOBbIM HO,I[BECOM?

4. Kakoe ycrpoiicTBO Ha3bpBaloT rupockonoM? I'me m kak ucmons3ylor rupockon? I'me Bel Oymere BcTpewarthes c
THPOCKOIIOM B CBOCH Oymymied mpodeccun?

Jlexnus 13. Cratuka. LlenTp Tspkectu Tena. YcnoBus paBHoBecHs. Teopus peluara Apxumena

KontpomsHslii Bonpoc

1. Kakas Touka TBCPAOIO TCJIa HA3BIBACTCA LICHTPOM Tsoxectu? Kak OIMPCACTACTCA HCHTP TAKECTU TBEPAOTO Tema? Kaxk
CBS3aHbI MCIKY coboit HCHTP TAKCCTU U LICHTP MACC TBECPAOTO Tena?

2. Kakoe cocrosHue TBCPAOTO TCJIa HA3bIBACTCS paBHOBeCI/IeM? C(bOpMyHprﬁTe ABa yCJIOBUS PABHOBCCHS.

Tema 5. Mexanudeckue koJied0anusi. BoiHbl
Jlekimst  14. VYpaBHeHus wManbix Koyiebanuil. CBoOOJIHBIE TapMOHHMYECKHE KOJEOaHMs.
IIpyxunsbi ocuATop. OUsnyecknii MasTHUK. MaTteMaTH4eCKUN MassTHUK

KontpomnsHslii Bonpoc

1. Kakue xomebaHus Ha3LIBAIOTCS CBO6OZ[HI>IMI/I FapMOHI/I‘IeCKI/IMI/I?

2. UYroB (I)I/I3I/IKC Ha3bIBACTCA TAPMOHUYCCKUM OCHI/IJ'IJIHTOPOM? Kak OIPCACIIAIOTCA NCPHUOAbl U COOCTBEHHEIC YaCTOTHI
KoJeOaHui MPYKUHHOT'O, (1)I/I3I/I‘I€CKOFO M MaTeMaTHIECKOIO MasTHHUKOB?

Jlexmmst 15. 3aryxatomue xonebanus. BeiHyxkaeHHble konebanus. Pesonanc. ABTokosiebaHus.
ITpuMepsl UCIIOJIB30BAHMSI MEXaHUYECKUX KOJIeOaHHi

KontpomsHslii Bonpoc

1. Kaxwue xomebanus Ha3pIBaOTCA 3aTyxaronmmu? Kak 3aBHCUT aMIDIUTYIa 3aTyXaloMHX KoieOaHwid oT KoddduimeHTa
3aTyXaHus?

2. Kakue xonebaHHsS Ha3LIBAIOTCS BBIHy)K,HeHHBIMI/I? Korma u IpU KaKuX YCJIOBHAX Mbl BCTpCHACMCA C SABJICHUCM
BbIHYKJICHHBIX kosnebanuii? Kakoe siBiieHHE HA3LIBACTCS p€3OHaHCOM?

Jlekimst 16. Bonnbpl. XapakTepuCTUKM BOJHBL. YpaBHeHHE Oeryiieil BOJIHBL. BoiHOBOE
ypaBHenue. [lpunimn cynepnio3uiuu BosiH. MHTepdepenius BoaH. CTosiune BOJTHBI

KontpombHslii Bonpoc

1. UYro Ha3wIBaeTCs, BOJHOBBEIM mporeccoM? Uem BoiHA oTaudaeTcs oT konebanms? Kakyroo ¢usmueckyro mpupomay
MMEIOT BOJIHBI? UeM OTJIMYaloTCsl NPOAOJIbHBIE U MONEPEYHBIE BOIHbI?

2. Kaxkue BOMHBI Ha3BIBAIOTCS TapMoHMYecknMu? Kakue (Qu3nveckne XapaKTEpUCTHKH OIUCHIBAIOT BONHBI? B uem
3aKJII0YaeTcs SIBJICHUE CYNEpHno3uluu BoAH? YUTo Ha3bpiBalOT BOJHOBBIM mHakeToM? Kak ompezaensieTcst rpymmoBas
CKOPOCTb BOJIH?

3. Kakue BOJIHBI HA3BIBAIOTCS KOFepeHTHBIMI/I? Kak moxHO 00ecreunThb KOIr¢pCHTHOCTb BOJIH?

4. Kaxoe sBieHne Ha3piBaeTcsi uHTepdepeHnnerd BomH? ['me MBI BCTpedaeMcs C SIBICHHEM HWHTEp(epeHINH
MEXaHUYECKUX BOJIH?




Jlextus 17. 3BykoBbie BosHBL DddekT Jomiepa

KontpombHslii Bonpoc

1. Yro m3yuaer akycruka? Kakoe siBjieHHE Ha3bIBaeTCSI 3BYKOM? YAbTPa3BYKoM? HH(pa3ByKoM?

2. B uem 3axmouaercs a¢dexr Jomrepa? Kakumun ypaBHeHHsAMH noarsepsxkaaercs addexr Homnepa?

Tema 6.MexaHuKa )KUAKOCTeH H Ia30B
Jlexuus 18. OCHOBBI THAPOCTATUKU

KontpomnbHslii Bonpoc

Urto u3yuyaer rugpocTaTika’?

Yro onuckeIBacT YPaBHCHUC HEPA3PBIBHOCTH. Fz[e MBI Yy cebs JoMa y6€)I(,I[aGMC$I B IPpaBWIbHOCTHU 3TOI'O ypaBHGHI/ISI?

Kakas (1)1/131/1qecxa;1 BCJIMYMHA HA3bIBACTCA I[aBJ'IeHI/IeM? B xaknx CANHUIAX U3MCPACTCA ,I[aBJ'IEHI/IG?

BW N

Kakoe nmaBieHne Ha3BIBAIOT FI/IHpOCTaTI/I‘IeCKI/IM? HpI/I KakuxX OOCTOSTEIhCTBAX H606XO,HI/IMO 3HaTb 3HAYCHHC
TUAPOCTATUICCKOI'O YCJ'IOBI/IH?

5. Cdopmynupyiite 3akoH Apxumena.

6. B uem 3akmrouaercs TIPUHIIATL HeﬁCTBHH TUAPABINICCKOTIO r[pecca?

Jlexuus 19. OCHOBBI THAPOMHAMUKHI

KontpombHslii Bonpoc

1. UYro n3ydaeTr ruipoMexaHuKa’?

2. Tlpm xaxux ycioBHsAX BbINONHSAETCS ypaBHeHne bepuymm? Kakue cnencrust n3 3akona bepraysu Ber 3naere?

3. Uem xapakTepu3yroTcsi peajibHble kuakoctn? JlaliTe ompeneneHne BsA3KOCTH. YeMy paBHa cuilia BHYTPEHHETO
TpeHusi?

4. JlaliTe onpeneneHue pexXUMOB TedeHus xuakocrel. Uto xapakrepusyeT uncio PeliHonbaca? Ilpu KOHCTpyHpOBaHUM
KaKHX yCTPOHCTB, IPHOOPOB U T.I. HEOOXOANMO YUUTHIBATh Yucio PeliHonpaca?

5. Kaxkas cmia Ha3wBaeTcs cuiioil 1000Boro compotuBieHus? Kakas cuima HaspiBaercs mojabeMHoOW cmioi? Kak ona
HarpanieHa? [Ipu kakux ycJIoBUsIX BO3ZHHUKAET nmoabeMHas cuiia? Kak 3To siBjeHUe UCTIONb3YeTCs B TEXHUKE?

Tema 7. HpeanbHbl ra3. 3akoHbl HIeaJbHOIO rasa. YpaBHeHue Ban-nep-Baanabca.
IlepBbIii 3aK0H TEPMOIMHAMUKHU

Jlexktmst 20. Ilpenmer M OCHOBHbBIE MOHSTHS TEPMOJMHAMUKM M MOJEKYIAPHOW (DU3UKH.
WNneansHplii ra3. TepMoaMHAMMYECKUE IApaMeTphbl ra3a. YpPaBHEHHE COCTOSIHUS HUICAIBHOIO rasa.
W3onponeccel. ['a3oBble 3akoHbl. 3akoH JlanbToHa

KontpomnbHslii Bonpoc

1. Yro m3ywaer TepMOIMHAMUKA U MOJIeKyisipHas ¢usnka? Kak Meros GH3MIecKoro MOIEITUPOBAHUS IPOSIBIISICTCS B
TEepMOAMHAMUKE 1 MOJEKyIsipHOH ¢usnke? Kakne uznueckre Mozien HCHONB3YIOTCS B TEPMOJMHAMHUKE?

2. Kakas TECPMOANHAMHNYCCKAsd CUCTCMaA HA3bIBACTCS BaMKHyTOﬁ? KaKyIO (1)I/IBI/I‘IGCKYIO MOZCIb B TECPMOANHAMHUKE
Ha3BIBAIOT TEIIOM?

3. Kakoe cocrosaune TepMOZ[I/IHaMI/I‘IeCKOﬁ CHUCTEMBbI HAa3bIBACTCA paBHOBECHI)IM?

4. Kakas (1)I/I3I/I‘IGCKaH MOACJIb Ta3a Ha3bIBACTCA <«HACAJIbHBIM razom»? HpI/I KaKux YCJIOBHUAX I/I,IleaJIBHBIfI ras
IIOAYUHACTCA 3aKOHaM UACAJIBHOI'O raza?

5. Kakumu TCPMOANHAMHUYCCKUMHU HApaMCTpaMH OITUCBIBACTCA ra3z? Kaxkoe YPaBHCHUC CBA3BIBACT MCKIAY coboit
OCHOBHBIC TCPMOANHAMHUYICCKUC IMMAPAMCTPEI I'a3a.

6. HpoaHam/BI/IpyﬁTe KaJIOPpUYCCKOC W TCPMHUYCCKOC YpPABHCHUA COCTOSIHUA HACAJIBHOI'O Trasa. Kak qUepe3 apyruce
TCPMOANHAMUYICCKUC IMMAPAMETPhl MOKHO 3alIMCATh ypaBHeHI/Ie MeHI[eJ'IeeBa?

7. Kak rpaduueckn n300pakaroTcsi H30IpoIecchl?

8. C(bOpMyHprﬁTe T'a30BbIC 3aKOHEI. HpI/IBeHI/ITe MMPUMCEPLI UX UCIIOJIB30BAHNSA B TCXHUKC.

9. Kakoe nasnenue HasbpiBaercsi mnapuuansHeM? Chopmynupyiite 3akoH /[lamprona. IlpuBemure mnpuMepsl ero
HCIOJIB30BAHUSI B TEXHUKE.




Jlexius 21. PeanpHble Ta3pl. Y4eT COOCTBEHHOTO O0ObeMa MOJEKYJ. YUeT B3aUMOJCHCTBUS
MOJIEKYJ. YpaBHeHue BaHn-nep-Baanbca um usoTepMbl peanbHOro rasa. Ilpumeps! ucnoJsib3oBaHuUs
ypaBHeHUs Ban-nep-Baansca

KontpomnsHslii Bonpoc

1. Yewm ornmuarorcs PCaJIbHbIC T'a3bl OT I/I,HeaJ'H)HI)IX?

2. 3ammmmure ypaBHEHHE COCTOsSHMS Tra3a Ban-nmep-Baambca. Uem oHO omimyaercs oT ypaBHeHHst MeHneneeBa-
Krnaneiipona?.

3. IlpuBenure npuMepsl UCIIONB30BaHMs ypaBHEHUsI Ban-nep-Baanbca

Jlexuust 22. Buyrpennss sHeprus. PaGora B tepmoaumnamuke. Temnonepenaua. KommuuectBo
TEIIOThl. DHTPONHUS

KontpomnsHslii Bonpoc

JlaiiTe onpeneneHre BHYTPEHHEH SHEPTUHU.

Kak MoxeT ObITh N3MEHEHa BHYTPEHHSIS SHEPT UL ?

Uro xapaKTepu3yeT YHUCIIO CTEeTIeHEeH CBOOOBI?

Kak ompenensiercst pabora B TepMoauHAMHUKE?

g W N

Kakoit (1)I/I3I/I‘ICCKI/II/I mponecc Ha3bIBACTCS Termor[epe,uaqen‘7 Kakue criocoObl TCIuIonepeAauun Bru1 3naere? KaKyIO
(1)I/I3I/I‘IGCKYIO BCJIMYMHY HA3bIBAIOT KOJIMYCCTBOM TemIoTE? B Kakux CAMHUIAX U3MCPACTCA KOJINMICCTBO TEIIOTHI?

Jlextmst 23. IlepBblii 3aKOH TepMOIUHAMHKH. [IepBbIii 3aKOH TEPMOJUHAMUKH JUIS Pa3THYHBIX
IIPOLIECCOB

KontponsHslii Bonpoc

1. CdopmynupyiiTe nepBblii 3aK0H TepMoAnHAMUKH. Kakol (pyHIaMeHTaIbHBINA CMBICI HECET 3TOT 3aKOH?

2. Kak nepBblil 3aKOH TEPMOJMHAMHKH (HOPMYIUPYETCS JUIS PA3IMIHBIX H30IIPOIECCOB?

3. Kakoit H30IPONECCC HA3bIBACTCA aI[I/Ia6aTHBIM? lee, B KaKUX MCXAaHU3MaXx HallleJI IPUMCHCHUC a,I[PIa6aTHBII>i npouecc?

Tema 8. Tennoemkoctb. IlosmTponnbie nponeccsl. Padora. Iurponusi. Bropoii n Tperuii
3aKOHBI TEPMOAMHAMMKH. TennoBbie MAIIUHBI

Jlextmst  24. OnmnpezneneHue TeIIOEMKOCTH. V3oxopHas U m300apHas TEIUIOEMKOCTH.
[TonmuTponHelie mporiecchl. PaboTa mpu pa3iInyHbIX H30IpoIieccax

KontpombHslii Bonpoc

1. KaKyIO (1)I/I3I/I‘IGCKYIO BCJIMYMHY HA3bIBAIOT TemioeMKkocThio? Kakme BUIBI TCIIJIOCMKOCTH TMPUMCHAIOTCA I
MMPAKTUICCKUX pacquOB? Kakue cnioco0sl IoABOJa TCIlIa K ra3006pa3HOMy TCILy CyHIeCTByIOT? YeM OHH OTIHYAIOTCS?
Kak onm HazpiBarorcsa? Kak ornmaarorcs YACIBbHBIC TCIUIOCMKOCTU TECJI IIPU U30XOPHOM U I/I306apHOM npoueccax? Kak
OTJIMYAIOTCA MOJISIPHBIC TCINIOCMKOCTH TCJI IPU U30XOPHOM U I/I306apHOM npoueccax?

2. Yro ycraHaBimMBaeT cooTHoumieHne Maiiepa? B uem 3akimodaercs (M3MYECKHII CMBICH YHHBEpPCAJILHOM Ta30BON
MOCTOSIHHOM?

3. Kakue nporecchbl Ha3bIBAIOTCS TOMUTPONHBIMU? [IpUBEIUTE IPUMEPHI TOTUTPOITHBIX MPOILECCOB B OKPYXKAIOLIEM HAC
MHUpeE.

Jlexmmst 25. Dutponua. OOpaTtumelie U HeoOOpaTUMBbIE IPOIIeCcChl. BTOpoii 3aKOH TepMOANHAMUKHY.
Tperuit 3akon TepmoauHaMuku. Temnossle MammHbl U ux KIIJI. Teopema Kapno. KIIJ[ naeansHOM
TEIJIOBOM MAIlIVHbI

KontpombHslii Bonpoc

1. Kakyio ¢usndeckyo BEIMYMHY Ha3bIBAIOT JHTpormed? B kakmx eamHumax wusmepsiercs surponus? Kaxyro
(U3MYECKYIO0 BEIMYMHY Ha3bIBAIOT TEPMOJMHAMIYECKON dHTpormel? YeMy paBHO N3MEHEHHE SHTPOINH?

2. Kaxkne nponeccsl Ha3bIBatoTCs HeoOpatumbiMu? [IpuBenure npruMepbl HEOOpaTUMBIX HporeccoB. Kakue mpomeccs
Ha3bIBalOTCs 0OpatuMbIMK? [IpuBennTe NprMepsl 00PaTUMBIX MPOLIECCOB.

3. CohopmynupyiiTe BTOpoii 3aKOH TepMOIUHAMUKH. B ueM 3akimrouaercs ero pyHIaMeHTaTbHBIA CMBICT?

4. CdopmynupyiTe TpeTHil 3aKOH TEPMOAWMHAMUKHU. B uem 3akimouaercs ero G yHIaMEHTAIBHBIA CMBICIT?

5. UYro mpencraBmser coOoi TeruroBas MmammHa? Ilepedncnute OCHOBHBIE ASJIEMEHTHI JTIOOOW TEIIOBON MAIIWHEI
NEepUOANYECKOro AeiicTBrs U Ha3oBUTE uX HazHaueHue. Kak onpenensiercs KII1J{ TeruioBoit mammHbl?

6. W3 xkakumx mpoueccoB cocroutr nuki Kapuo? Kak ompenensiercs KIIJ| mmkna Kapro? Ilouemy amarpamMMel
nporekanus nukina Kaprao yno6Ho npencraBisate B koopauHaTax (7, S)?




Jlexmst 26. OcHoBBl MosekymsipHoi (usuku. OcHoBHOe ypaBHeHue MKT. Uucno creneneit
cB0OO 16l MOJIEKyIl. Teopema 0 paBHOpacIpeieIeHud SHEPTUH 10 CTeneHsM cBo6oabl. TermnoeMkocTi
UCaTbHBIX T'a30B U KPUCTAJJIOB C TOUKH 3PCHHSI TEOPEMBI O paBHOpACIIpeIeIeHUI

KontpomnsHslii Bonpoc

3anumure ocHOoBHOe ypaBHeHHne MKT.

Yro YCTaHaBJIMBACT TCOPEMA O PABHOPACIIPECACIICHUHU SHECPIrUH 110 CTCTICHAM CBO60,I[BI?

B uem 3axitouaercs 3akoH Jrononra-ITtu?

PlwW N

UeMy paBHA IOJHAs BHYTPEHHSS SHEPrHs HAEalbHOro rasa? AtoMmoB kpuctamios? Kak ompenenstorcss MOIspHbIE
N30XOpHast U U300apHas TEIIIOEMKOCTH Yepe3 CTeleHH CBOOOIbI?

Jlexumsa 27. PacnpeneneHne MoJekya 1o ckopocTsM. Pacnpenenenune  Makcena.
bapomerpuueckass  ¢opmyna. PacnpeneneHue  MOJEKya 1O HOTEHIHMAIbHBIM  SHEPTHSM.
Cratuctuueckuii Bec (TEpMOAMHAMUYECKAS BEPOSTHOCThH). DHTponus. BTopoil m TpeTtuil 3akoHbI
TepMoauHamMuKku ¢ To4uku 3peHust MKT. SIBnenus nepeHoca. SIBneHus cMauyuBaHus, HECMauyMBaHUs U
cyneprupohoOHOCTH

KontpomsHslii Bonpoc

1. B uem 3aximouaercs pyHIaMEHTAIBHBIN CMBICT OapOMETpHUYEcKOi (HOopMyITbI?

2. Kakue sBiueHus B (1)I/I3I/IKG Ha3bIBAIOTCA SABJICHUAMU r[epeHoca? Kakue sBiaeHms nepeHocCa Bu1 3maere? Kakumm
BCIIMYMHAMM OIIMCBIBAXOTCA SABJICHUA nepeHoca? Kakue 3aK0HBI OIKICHIBAIOT SBJICHUS nepeHoca?

Tema 9. OcHoBBI d51ekTpOCTATUKH. OCHOBBI TeopnHu NoJs. [IpOBOAHUKH M THIJIEKTPUKH B
3JIEKTPOCTATHYECKOM I0JIe

Jlexuus 28. 3aKOH coXpaHEHHMsI IEKTpUUECKOTO 3apsiaa. 3akoH KyinoHa. DnexTpuueckoe mosie.
HanpsixeHHOCTD 21ekTprudeckoro nois. [Ipunnun cyneprnosunuu nosneu. IOTHOCTE 31€KTpUYIECKOro
3apsiia. PaboTa 31eKTprUYecKoro moiis Mo nepeMerieHuio 3apsaa. [loreHnuan 31eKTpuuecKoro mos.
B3aumocBs3p MeXJy HaIpsDKEHHOCTBIO M HAIIPSDKEHHEM dJleKTpuueckoro mouisd. IloreHnuanbHas
SHEPrusi CUCTEMBI 3apsI0B

KontpombHslii Bonpoc

1. Yro mpexacraBisier coboit 3apsn? Kakoit 3apsx  HaspiBaloT 3jeMeHTapHbIM? Kakoe sBJEHHE Ha3bIBAIOT
JNeKTpHU3anueil? DIIeKTPOCTaTUHUECKON HHIYKIIMEN ?

2. B uem 3akiroyaercs 3aKOH COXPAaHCHUA DJICKTPHUICCKOIO 3ap>ma‘?

3. Uro ycranasnuBaer 3akoH Kynona? 3anummre opmyiy, onuceBaroniyto 3akoH KyinoHa B CKaJIIPHOM U BEKTOPHOM
BHJIE.

4. Kakyro popMy cymecTBOBaHUS MAaTEPUH HA3BIBAIOT AIIEKTpUIeCKUM moneM? KakuMu XapakTepucTHKaMH 00JamaeT
3JIEKTpUYecKoe nose?

5. Kakas ¢Qusuyeckas BenmnvMHA HA3BIBACTCS HANPSHKCHHOCTBIO SJeKTpuueckoro momsa? Kak oHa ompenensercs
mareMaTudecku? B kakux eauHunax umepsercs? UeMy paBHa HaNpsHKEHHOCTh MOJst ToueyHoro 3apsana’? [lnockoctu?
JByx mnockocreit? Hutu? Ilycroro mapa?

6. Kakas ¢usmdeckass BeNWYMHA HA3bIBACTCS IIOTCHIIMANIOM JieKkTpmdyeckoro mnons? Kak oH ompenensercs
mareMaTuuecku? B kakux enquHunax uamepsercs? Uemy paBeH noTeHIMal nosst Toueqnoro 3apsga? [lapa?

7. Kak HaIlpaBJICHbI CUJIOBLIC JIMHUN HaHpH)KEHHOCTI/I?
B uem 3akimrogaercs (1)I/I3I/I‘ICCKI/Iﬁ CMBICJI IpUHIUIIA CYTICPIIO3ULINN IJICKTPUICCKUX nojei? YemM oTangaroTes YpaBHCHU,
OIMCBIBAIOMINEC MMPUHIUIT CYTICPITIO3UIIUU DJICKTPUICCKUX IoJIeh JUIS HATIPSDKCHHOCTU U JTSL HOTEHIII/IaJ'Ia?

8. Kakyro ¢usudeckyro BETUYWHY HAa3bIBAIOT JIMHEHHOW IDIOTHOCTBIO 3apsja’? MOBEPXHOCTHOH IDIOTHOCTBIO 3apsia?
00BEMHOM TNIOTHOCTEIO 3apsia?

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

10. Kak B3auMoCBSI3aHEI MCKAY coboit HAIPSPKCHHOCTD U HAIIPSYKCHUEC DJICKTPUICCKOI'O mois?

11. Kak OIPCACITACTCA MOTCHLHUAJIbHAA SHCEPIUsl SJICKTPUUICCKOI'O nona? Kak OIPCACIACTCA NMOTCHIUMAJIbHASA SHCPIUst
CHUCTEMBbI 3ap;1z103?




Jlexuus 29. OcHOBBI TEOPUU TOJISL.

KontpombHslii Bonpoc

1. Kakoii oObektr B ¢usnke HazpiBaloT noneM? CkamsipHbiM moieM? BekropaeiM monmem? Kakue maremaruueckne
ollepalyy ONUCHIBAIOT CBO25-26.1ICTBA CKAJISIPHBIX ¥ BEKTOPHBIX HOJIEH?

2. Yro xapaxrepusyer rpagueHT? Kak Bbramcisercss rpamueHT GyHKIMU? J{Is CBSI3M KakuX (U3MYECKUX BEIUYHMH
HCIOJB3yeTCd FPaueHT B MexaHuke? B anekrpocratuke?

3. Uro XapaKTCPpU3yeT IMOTOK BEKTOPHOI'O moisa? Kak BRIUMCIISCTCS IIOTOK BCKTOPHOI'O moys?

4. UYro xapakrepuszyeT aueprenuus? Kak Berancisiercs quBepreHuus?

5. Yrto xapakrepusyer LHUPKYJSAUus BekTopHoro momns? Kak BBIYMCISETCS HMPKYJISOMS BekTopHoro mnons? Yro
YCTaHABIMBAET UUPKYISIIMS BEKTOPA HANIPSDKEHHOCTHU DJIEKTPOCTATHYECKOr0 NOJIs?

6. Uro xapakTepuzyeT poTop BeKTopHOro noisi? Kak Beraucisiercs poTop BEKTOPHOTo Mmoss?

7.  Cdhopmymupyiite Teopemy Octporpajackoro-Iaycca. [l Kakux OEHCTBUI U ¢ KaKOH IEIBI0 HCIOIB3YETCS TeopeMa
Octporpaackoro-I'aycca?

8. Cdopmymupyiite Teopemy Crokca. [ KakuxX JEUCTBHUIA U ¢ KaKOH [IENBI0 UCTIOIB3yeTcs Teopema Ctokca?

9. UYemy pasen omnepatop ['ammnbrona? Kak omeparop ['aMmibrona cBsizan ¢ rpaanentoM ¢ynkuun? C quBepreHIuen
BeKkTOopHOro nonsa? C poTopoM BEKTOPHOTO NoJs?

10. Chopmymupyiite Teopemy Octporpaackoro-I'aycca mms 3JeKTpocTaThdeckoro mois. Kakyro XapaKTepHCTHKY
AJIEKTPOCTATHYECKOTO IMOJIsl yCTaHaBIMBaeT TeopeMa Ocrporpajackoro-I'aycca?

Jlexuus 30. IIpoBOAHUKY U JUBIIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€

KontpomsHslii Bonpoc

1. Kakoe ¢u3nyeckoe sSBIEHHE HA3BIBAETCS IIEKTPOCTATHYECKOW MHAYKIMENH? [ e mpumensercs: aJeKTpocTaThaecKas
AHAYKUHUS?

2. Kakue BCIICCTBA HA3BIBAIOTCA HpOBOHHI/IKaMI/I? Kakumu cBoiicTBamMu O6J'Ia[[aIOT HpOBO,HHI/IKI/I? Hanmnmume xakmx
HaCTHIL O6YCJ'IOBJ'H/IBaIOT MPOBOJAAIINC cBoiicTBa?

3. Kaxkue BemectBa Ha3bIBaOTCSA AUdJICKTpHKamMu? Kak cTpoeHHE MOJEKYT W aTOMOB BEIIECTBA BIUSACT HA CBOMCTBA
JIUDJIEKTPUKOB?

4. Kakas (1)1/131/1qecxa;1 XapaKTCPUCTUKA CPCAbl Ha3bIBACTCA ,I[PISJIGKT‘I)PI'IGCKOﬁ HpOHI/IL[aGMOCTI)IO?

5. Kakoe (1)I/I3I/I‘IGCKOC SIBJICHUC Ha3bIBACTCA SHGKTPOGMKOCTBIO? Kak Brramcnsercs DJICKTPOCMKOCTb HpOBOI[HI/IKa? B
Kakux ¢IUHHUIIaxX I/I3MepﬂeTCH? Kak Brramcisiercs OJICKTPOCMKOCTb C(bepbl NI mapa‘?

6. Kakue YCT‘pOﬁCTBa Ha3bIBAIOTCA KOH,H@HC&TOpaMI/I? Kak BemMucuosercs QJICKTPOCMKOCTb KOH,I[GHC&TOpa?
C(bopMmepyﬁTe 3aKOHBI ITOCJICAOBATCIBHOIO, MAaPAJJICJIBHOIO U CMCIIAHHOI'O COCANMHCHU S KOHICHCATOPOB.

7. Yro ommceiBaer BekTop nonsipusanun? Kak onpenensercs Bexrop nonspuzanuu? Chopmynupyiite Teopemy ['aycca
JUIsl BEKTOpA MOJIIpU3alHU.

8. Uro ommceiBaeT BeKkTOp ekTpudeckoil maaykiun? Chopmyiupyiite Teopemy ['aycca aist BeKTopa JIEKTpHUECKOH
MHIYKIHH.

9. Kak cBs3aHbI MCKAY co0oii JAUDJICKTPHUYICCKAs MPOHUIIAEMOCTb U JUDJICKTPUYICCKAA BOCHpI/II/IM‘H/IBOCTB?

Tema 10. ITocTOSIHHBIN 3JIeKTPHUYECKU TOK. JJIEKTPUYECKHH TOK B Pa3JINYHBIX cpeJax

Jlexuusa 31. DOnekrpuueckuit Tok. Cuia Toka. IImoTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTH.
3akon Owma pmns ywactka nernu. CompotuBieHue. 3akoH Oma B muddepeHmuansHOl  Gopme.
Croponnue cunbl. JIC. 3akoH OMa [yu1s1 HEOHOPOAHOIO Y4acTKa LIETH. 3aKOHBI MIOCIEA0BATEIBHOIO
U MapaJuIeNbHOTO coeMHEeHMsI MpoBOAHMKOB. IIpaBuna Kupxroda mis passerieHHbIx nemneil. Padora
1 MOIIHOCTH TOKA. 3akoH Jlxoynsi-Jlenna

KontpombHslii Bonpoc

1. Kaxoe ¢usndeckoe sBIEHUE Ha3bIBaeTCs AEeKTpudecknM TokoM? Kakas usmueckas BeTUUWHA HA3BIBACTCS CHIION
ToKa? B Kakux eauHMLIaX U3MEPSIEeTCs cuila ToKa?

Kakas (1)1/131/1%01«1;1 BEJIMYHHA Ha3bIBaCTCS INIOTHOCTHIO ToKa? B kakmx CANHULIaX U3MCPACTCA IIIOTHOCTD TOKa?

Uro onuchIBaeT ypaBHEHUE HEPA3ZPHIBHOCTU?

Chopmymupyiite 3akorH OMa s ydacTKa [IeIH.

Kakas (1)1/131/1qecxa;1 XapaKTCPUCTUKA HA3bIBACTCA COHpOTI/IBJ'IeHI/IeM? B xaknx (S1050:0700F:D.€ I/I3Mep$IGTC$I?

Cdopmynupyiite 3akon Oma B anddepeHnuansHoi Gopme.

No gl wiN

Kaxue cunbl Ha3bBaroT cropoHHuMHU? IlpuBenure npumepsl cTopoHHUX cui. Uro xapaktepusyer DJC? B kakux
emuannax mmepsercs IC? Chopmynupyiite 3akoH OMa 11 HEOTHOPOAHOI'O yJ4acTKa LT .

8. C(bopMmepyﬁTe 3aKOHBI ITOCJICAOBATCIBHOI'O U MAPpAJUICIBbHOIO COCAUHCHNS TPOBOAHUKOB.




9. Cdopmynupytite npaBmia Kupxroda s pa3BeTBICHHBIX [IETICH.

10. Kax BpMuCIssoT paboTy W MOMHOCTE Toka? B kakux enuwHWIAX U3MeEpstoTcs paboTa W MOITHOCTh TOKa?
Cdopmynupyiite 3akon Jxoyns-JIenna B mHTerpasibHOM 1 tuddepeHnmansHol Gopme.

Jlexnmst 32 DneKTpU4ecKUil TOK B Pa3IUYHBIX cpeniax

KontpombHslii Bonpoc

—

HasoBure ycnoBust cymecTBOBaHUS HJIEKTPHUECKOT0 TOKA B JIF000H cpene.

OxapakTepu3yiTe NPOBOIHUKY IIEPBOrO, BTOPOTO U TPETHETO POAA.

Kaxoit onbIT MOATBCPKAACT KIIACCUICCKYIO 3JICKTPOHHYIO TCOPUIO ITPOBOAUMOCTHU MeTajioB?

BlwN

ChopMymupyiiTe OCHOBHBIC 3aKOHBI AJIEKTPHUYSCKOr0 TOKA B KIIACCHUYCCKON SJCKTPOHHOW TEOPHH IIPOBOAUMOCTH
METaJIOB?

5. Kakyro BennmunHy Ha3bpIBalOT pabOTOH BBIXO/A JIEKTPOHA U3 MeTayia B BakyyM? Uemy paBHa pabota Berxona? Kakoe
SIBJICHHE Ha3bIBAETCSl AJIEKTPOHHOM smuccued? Kakoe sBiieHHME Ha3bIBaeTcs TEPMOIIEKTPOHHOW sMmuccuein? I'ne
MIPUMEHSIETCSA TEPMORIICKTPOHHASI MU CCHUS ?

6. Kakoe sBieHne HazpiBaercsi (GOTOINNEKTPOHHON sMuccuen? I'me mpumensieTcs: ¢oTtosnekTpoHHas sMuccusi? Kakoe
SIBJICHHE HA3bIBAETCSI BTOPUYHOM 3JIEKTPOHHOM amuccueit? I' e npumeHsieTcst BTopuuHasi aJeKTpoHHas amuccus? Kakoe
SIBJICHUE HA3bIBAETCS aBTOAJIEKTPOHHOM dMuccuen? I ie npuMeHsieTcs: aBTOAJIEKTPOHHASI SIMUCCHUs ?

7. Kakue wacTuipsl IpoBOAAT dJIEKTPUUECKUI TOK B razax? Kakyro BelMUMHY Ha3bIBAIOT dHeprueil nonusanuu? Kakoe
SIBJICHHE HA3bIBAETCSI Fa30BBIM pa3psiioM?

8. Kakoe cocTosiHue BelecTBa Ha3bIBaeTcs mwia3Mon? OxapakTepusyiiTe CBOWCTBA IIa3Mbl?

9. Kakue BemecTBa Ha3bIBAIOTCS MNONynpoBogHMKamu? Kakue uacTHIBI NpPOBOASAT IEKTPUUYECKUM TOK B
nomynpoBogHukax? Kakume mpuMecH yBENMYMBAIOT KOHLEHTPALMIO CBOOOJHBIX 3apsHKCHHBIX 4YacTUI[ B
TIOJTYTIPOBOJTHUKAX ?

10. Kakue BemiecTBa Ha3bIBalOTCS AJeKTpoiauTamMu? Kakoil mpoiecc Ha3bIBA€TCS JIEKTPOIUTHUYECKON AMccoLauent?
OnekTponu3zoM? OOOCHYHTE MEXaHH3MBI MPOTEKAHUS ITHX IMPOIECCOB. B dWeM 3aximrouaercss KiaccH4ecKas TEOpHs
asIeKTponuTHYecKoi auccormanun? Chopmynupyiite 3akoH Papazes.

11. HpI/IBeZ[I/ITe IPpUMEPLI BPEAHOIO IS ACATCIBHOCTH YCITIOBCKA IPOSABJICHUSA 3JICKTPOJIM3a.

12. Yro takoe BakyyM? KakoBbI yCIIOBHSI IPOTEKAHUS MIEKTPUIECKOIO TOKA B BaKyyme?

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

Jlexust 33. MaruutHoe B3aMMOJEHCTBHE TOKa. MarHuTHas MHIYKUWsS. MarHuTHBIE MOMEHT
noJsist. MaruuTHas POHULIAEMOCTh cpeabl. [IpuHIMI cynepno3uuuu i MarHUTHOTO MOJIS. 3aKOH
Awmrnepa. 3akoH buo-Casapa-Jlamyiaca. MarautHoe mojie npsiMoro Toka. MarHuTHoe moJje B LIEHTpe
KpYroBOro Toka. B3aumoneicTBHe IapajulebHbIX TOKOB. MarHuTHOE IOJI€ ABHXKYLIETOCs 3apsna.
O¢¢exr Xomna. ITorox Bekropa MarHuTHOW MHAYKuuu. Teopema Octporpaackoro — [laycca nmmst

MAar"dmMTHOTI'O IIOJIA. I_II/IpKyJ'ISII_[I/ISI BCKTOpa MarauTHOM HWHAYKIIUN B JJI MAarHuTHOT'O TIOJISI B BAKYYMC

KontpombHslii Bonpoc

1. HazoBure ycjaoBus CylieCTBOBAaHUA MArHuTHOI'O T10JIA.

2. Kakas ¢usndueckas BeNMWYMHA HA3BIBACTCS MarHUTHOW WHIyKImed? Kak ompenenseTcs HampaBICHHE BEKTOpa
MArHUTHON UHIYKUIUHU?

quy PpaB€H MOMCHT CHJI, HeﬁCTByIOHII/IX Ha KOHTYP € TOKOM CO CTOPOHBI MAIHUTHOT'O moJs?

Yro XapaKTCpU3yCT MaruiuTHass MpoOHUIIAEMOCTh CpG,HBI?

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

Chopmymupyiite 3akon Ammiepa. Kak onpegensieTcss HarpaBlieHHe CHITBI AMriepa?

Cdopmymupyiite 3akon buo-Casapa-Jlammaca?

Chopmymupyiite 3akon Jlopenna. Kak onpenensiercs HampasieHue cribl Jloperma?
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B uem 3aximouaercs s pexr Xomna?

10. Kakas ¢usmueckas BenmnvMHA HA3BIBACTCS IOTOKOM BEKTOpa MAarHWTHON WHAyKImMer? Kak ompememsiercs mMOTOK
BEKTOpAa MarHUTHOM MHAYKLUU?

11. Cdopmynmupyiite Teopemy Octporpanackoro —'aycca st MAarHUTHOTO TOJIS.

12. ChopmynupyiiTe TeOpeMy O HUPKYJISINN BEKTOPa MAarHUTHON MHIYKIWH U1l MAUHUTHOTO TI0JISI B BaKyyMe.

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




Jlexuus 34. IloTok ¥ IMBEpPreHLHs MarHUTHOrO 1ojsl. OCHOBHBIE ypaBHEHUS MarHUTOCTATUKH.
Pabota mo mepemelieHHI0 MPOBOJHMKA C TOKOM B MarHuTHOM rmoje. PaGora mo mepemMerieHuro
KOHTYpa C TOKOM B MarHUTHOM ToJe. /lua- u napamaruetuku. Hamaranaennocts. O0oO1IeHNE 3aKOHA
nosHoro Toka. Ilpupona deppomarneruszma. PaGora mo HamarnmumBanuio. KpuBas ructepesuca.
Temneparypa Kropu

KontpomnsHslii Bonpoc

Mo xakuM npu3HaKaM pa3Id4aloT Jua-, Hapa- 1 (eppoOMarHeTuKu?

CdopmynupyiiTe 3aK0H OIHOTO TOKa B AU epeHIraibaoi hopme.

Chopmymupyiite Teopemy ["aycca 11 MArHUTHOT'O TIOJS.

BlwIN =

OOBsiCHUTE KPUBYIO TUCTEpE3UCca ISl JeppOMarHeTHKOB.

Tema 12. SIBjieHUE 3JIEKTPOMATHUTHONH MHAYKINH
Jlektmst 35. SIBneHue snekrpoMarHUTHOW uWHIYKnuMU. IlpaBuno Jlenma. CaMOMHAYKITHS.
NHAyKTUBHOCTH

KontpomnbHslii Bonpoc

1. B uem 3aximouaercs sBJIeHUE dIeKTpoMarHuTHOi nHykunn? Chopmynupyiite 3akon dapanes.

2. B uem 3axnrouaercs npasmio Jlenma?

3. B uem 3akmouaercs SBICHUE CaMOI/IHZ[yKIlI/II/I? KaKyIO BCJIMYMHY HA3bIBAIOT I/IH,I[yKTI/IBHOCTBIO? KaKyIO POIb
BBITIOJIHACT UHAYKTUBHOCTD B DJICKTPOMAIHUTHBIX npoueccax? B xaknx CAMHUIAX U3MCPACTCH I/IH,I[yKTI/IBHOCTB?

4. Yemy pasna J1C camounnykuuun? Kak nanpasnena 3/]C camonHaykiuun?

Jlextmst 36. DHeprust U o0beMHas IUIOTHOCTh SHEPIMM MAarHUTHOTO TOJs. TOKM cMereHus.
O060011eHre 3aKOHA MTOJHOTO TOKA ISl IEPEMEHHBIX MOJIeH

KontpomsHslii Bonpoc

1. Kak OIPCACIACTCA pa60Ta, KOTOpAas UACT Ha YBCIUYCHUC DHCPTUN KOHTYpaA C TOKOM?

2. Kak OIPCACIACTCA SHCPTHUA MATHUTHOT'O mois?

3. Uro xapakrepu3yer 00beMHasl IIOTHOCTH 3Hepruu? UeMy paBHa 00bEMHAS TNIOTHOCTh SHEPTHUH JICKTPOMATHUTHOT'O
noJs?

4. Kak onpenenserca BEKTOp dIEKTPUIECKOr0 CMEIEHHs?

5. Kakoii puzndeckuii hakT oTpa’kaer 3aKOH MOIHOIO TOKa?

Tema 13. Cucrema ypaBHennii MakcBes1a. JJ1eKTPOMArHUTHBIE KOJICOAHUSA W BOJIHBI

Jlextmust  37. Cucrema ypaBHeHuil MakcBemna. Konebarenbublii koHtyp. IlomyueHue
ANIEKTPOMArHuTHHIX BoJH. Juddepenimanibioe ypaBHEHHE 3JIEKTPOMArHUTHOW BOJHBI. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH. DHEPTUsl JIEKTPOMArHUTHBIX BOJH

KontpomsHslii Bonpoc

1. 3ammmmre cucremy ypaBHeHHi MakcBeiuia B quddepeHnnansHoi 1 nHTerpansHoil popme. UTo yTBEpKAaeT Kaxioe
13 9TUX YpaBHEHUN?

3anummTe MaTCpUaJIbHBIC YPABHCHU. B gem 3akmouaercs (1)PI3I/I‘IGCKI/Iﬁ CMBICJI 3TUX ypaBHeHHﬁ?

Yto Ha3bIBAETCSA KOJICOATENLHBIM KOHTypOM? Ha‘lepTI/ITe CXeMy KO0JIe0aTEeIHLHOr0 KOHTYpa.

Kakumu cBolictBamMu O6JIaZ[aIOT OJICKTPOMAIHUTHBIC BOJIHBI?

Kak OIPCACITACTCA SHCPTHUA DJICKTPOMATrHUTHBIX BOJIH?
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B uem 3aximouaercs Gpuznveckuii cMbIc BekTopa Y Moa-IloiHTrHra?

Tema 14. IlepemeHHbIl TOK

Jlexuus 38. IlepemeHHBIN TOK. AKTUBHOE, MHIYKTUBHOE, EMKOCTHOE U IOJIHOE COIPOTUBIIEHHE
Leny MepeMeHHOro Toka. 3akoH Oma s mepeMeHHOro Toka. PazHocTu (a3 MexIy TOKOM u
HaNpsHKEHUEM B LIEMSAX MEepeMEeHHOro Toka. JleWcTByromee M 3G (EeKTUBHOE 3HAYEHUE CHIIBI TOKAa U
HaNpsLKEHUS

KontpombHslii Bonpoc

1. Kakoii Tok Ha3eiBaeTcst mepeMeHHbIM? Chopmynupyiite 3akoH OMa J1st TIepeMEHHOTO TOKa.

2. UYem OoTIHYAIOTCS HeﬁCTByIOHII/Ie u 3(1)(1)6KTI/IBHI)IG 3HAa4YCHUA CUJIbI TOKA U HaHpSI)KGHI/ISI?




3. Kak ompenensercs MOIIHOCTh, BBIIENsieMass B Iienmu IepeMeHHOro Toka? Kak ompenmensercs koddduimeHT
MOITHOCTH ?

Jlexktmst 39. AKTHBHas, peakTHBHas M TOJHAs MOIIHOCTh. Tpancopmarop. Ilepenaua
JIEKTPOIHEPT MM HA PACCTOSTHUE

KontpomnsHslii Bonpoc

1. Yem omMuaroTcs TMOBBIIAIONMHA W IOHWKaomui TpaHchopmarop? Uro xapakrepusyeT Kod(duiment
Tpancdopmanuu?

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

Tema 15. OnTuka. OcHOBHBIE 3AKOHBI TeOMeTPpU4ecKoil onTuKU. PoToMeTpHA

Jlexuus 40. CBeT Kak »JIEKTPOMArHUTHas BOJIHA. 3aKOH IPSMOJIMHEHHOIO PaclpOCTpaHEHHUs
cBeTa. 3aKOH HE3aBHCHUMOCTH CBETOBBIX Jiydeil. 3akoH OOpaTMMOCTH CBETOBBIX Jydei. 3aKkoH
OTpPaXKEHMsI CBETA. 3aKOH NPEJIOMIIEHHSI CBETa. SIBIE€HHE NOJHOTO BHYTPEHHETO oTpaxkeHus. [IpuHuun
®epma. JInnsel. Xop siyuell B IMH3aX. 3epKana. XoJ Jydel B 3epKajiax

KontpombHslii Bonpoc

Yro n3ydacr onruka? Kakue ABa NOAXO0Ja K U3YYCHUIO OIITUYCCKUX SIBIICHUI paccMaTpruBarOTCs B onTuke?

Yro MMpeACTaBIISCT coboii ceer? Kakas OHCPICTUYICCKAsA XAPAKTCPUCTHUKA CBCTA SBJISICTCA B OIITUKE OCHOBHOM?

Yro XapaKTCpU3yeT UHTCHCUBHOCTD cBera? quy paBHa UHTCHCUBHOCTb SHGK’I‘pOMaFHI/ITH()ﬁ BOJIHBI?
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Uro ycraHaBIHMBaeT MMOKa3aTeNb MpermoMicHusA? UTo XapaKTepu3yrOT aOCONIOTHBIA M OTHOCHTENBHBIA TTOKA3aTeIH
MpesIoMJIeHus?

5. CohopmynupyiiTe 3aKOH MPSIMOIHHEHHOTO PACHpPOCTPAHCHUS CBETA, 3aKOH OOPATUMOCTH CBETOBBIX JIydeH, 3aKOH
OTpaKCHHSI CBETA, 34KOH MPEJIOMJICHUSI CBETA.

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

7. 3amummure Gopmyny Tonkon imH3bI? Kak 3Ta opMyrna 3anuicsIBaeTCs U1l pacCeMBaIONIEH JTMH3bI?

8. Kaxkue Buapl 3epkan Bl 3Haere? KakuMy BemMuMHAMHM XapakTepu3yloTcs 3epkana? M3oOpasure xon nydel B
3epkasiax. OOBSICHUTE CBOW YepTeXK.

Jlexuus 41. ®ortomerpus

KontpombHslii Bonpoc

Kakue Buant (1)I/I3I/I‘IGCKI/IX BCJIMYMH HUCIIOJIB3YIOTCA B (bOTOMeTpI/II/I? Yro oHHI XapaKTepI/ByIOT?

Kakas (1)1/131/1%01«151 BCJIMYMHA HA3bIBACTCs IIOTOKOM I/I3J'Iy‘leHI/I$I? B xakux BeamumHax HU3MECPACTCA IOTOK I/IBJ'Iy‘IeHI/ISI?

Kakas (1)1/131/1qecxa;1 BCJIMYMHA HAa3bIBACTCA CHeK’I‘paJ’IBHOﬁ IUIOTHOCTBIO?
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Kakast 0COOCHHOCTh YEIOBEUYECKOI'O TIJjia3a XapaKTCpU3yeTcs CHGK’I‘paJ’IBHOﬁ YYBCTBUTCIIbHOCTHIO riaza? Yro
XapaKTCPU3yCT OTHOCUTCIIbHAS CIICKTPaJIbHAA YYBCTBUTCIIbHOCTDH riaza?

5. Kakas (1)I/I3I/I‘IGCKaH BCJIMYMHA HAa3bIBACTCA SHQPFGTI/I‘IGCKOI\/’I CBETUMOCTBIO? B Kakux BenmmumHax HU3MCPACTCA
OHCPICTUICCKAA CBETUMOCTh?

6. Kakas (1)I/I3I/I‘IGCKaH BCJIMYMHA Ha3bIBACTCA SHEPFGTHQGCKOﬁ cuiaoii cBera? B KakMx BeIWYMHAX U3MEPSICTCA
OHCPIreTUICCKas Crjia cBera?

7. Kakas (1)I/I3I/I‘ICCKaH BCJIMYMHA HAaA3bIBACTCA SHQPFETH‘IGCKOI\/’I ﬂpKOCTBIO? B xakmx BemmumHax HU3MCPACTCA
OHCPIreTUICCKasA HpKOCTB?

8. Kaxkas Qmsuueckas BermunHa HAa3bIBACTCS CHIION cBeTa? B KakmX BeNMIMHAX U3MEPSIETCS CHIIa cBeTa?

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

10. Kakas (1)I/I3I/I‘IGCKaH BEJIMYMHA HA3BIBACTCSA OCBEIICHHOCThIO? B Kakmx BenmumHaAx HU3MEPSICTCA OCBGHIGHHOCTB?
BriBectn (bOpMyJ'Iy OCBCIICHHOCTH, COB,HaBaCMOﬁ TOYCYHBIM UCTOYHHUKOM.

11. Kakas (1)14314%01(21;1 BEJIMYMHA HA3bIBACTCA CBETHUMOCTHIO? B KakuxX BenmImHax U3MEPSICTCA CBETHMOCTE?

12. Kaxkas ¢u3myeckasi BeTMYUHA HA3EIBACTCS SIPKOCTHIO? B KaKMX BETMUYMHAX H3MEPSICTCS SIPKOCTH?

Tema 16. BoiiHoBasi onTHKa

Jlexuus 42. IlpenMer BoHOBOM onTukU. MeToa BEKTOpHBIX Auarpamm. OnTuuyeckas pa3HOCTb
xona. Ilpumepsl nByxiyueBoil mHTepdepeHiuu. JIByxiyueBass unTepdepenuus mo cxeme HOura.
WNuTtepdepenius Ha TOHKUX IUIeHKaX. [loockl paBHOW TOMIIMHBI M paBHOro HakioHa. Kosbia
Heiotona. MHuorony4yeBas unteppepeHius. BpemeHnHas U npocTpaHCTBEHHAss KOT€PEHTHOCTh BOJIH.
Bpewms, panuyc 1 06beM KorepeHTHOCTH. MeTton 30H Ppenens



KontpomnsHslii Bonpoc

1. Kakue BOJIHEI HA3BEIBAIOTCS KOFepeHTHBIMI/I? HeKOFepeHTHBIMI/I? HazoBute yci1oBuUsA MAaKCUMYMOB WU MHWHHUMYMOB
I/IHTep(l)epeHHI/II/I. Kak IIPpU 5TOM U3MCHSCTCSA MHTCHCUBHOCTD SHGKT‘I)OMaFHI/ITHOﬁ BOJIHBI?

2. B uewm 3axmouaercs npuHnun [ roiirenca? npunnun Ioiirenca-dpenens?

3. Kakoe sBnenne Ha3piBatoT nHTEpdepeHnunei ceera? qudpakuuei ceerta? HA30BUTE YCIOBUS MX MOSIBIICHUS.

Jlexkmmst 43. Judpakuus Ha mnpocThix dskpaHax. Judpakums OpayHrodepa Ha mIeTH.
Judpakuonnas peuierka M ee xapakrepuctuku. Ilomspuzamus csera. [lonmspuszanus cBera mnpu
OTPaXXEHHUH OT MOBEPXHOCTH JUAJIEKTPHKA. J|BOMHOE JTydenpenoMiIeHue

KontpomsHslii Bonpoc

1. B uem paznuuue audpakunn Openens n audpakiyun Opaynrodepa?

2. Kakoe ycTpoicTBO Ha3bIBaeTcsi IU(paKIMOHHON pemieTkoi? Yemy paBeH mepuoj IudpakunoHHOH pemeTkn?
Copmynupyiite ycnoBus MakcuMymMa M MHUHMMyMa AWQGPaKIUOHHOW pemerku? UTo XapakTepu3yloT yrioBas M
JIMHEHHAs TUCIIepCHs, pa3peniaonias crocoOHOCTh qudpakunonHoH penetku? B yem 3akmodaercs kputepuit Pames?

3. Kakoe siBneHne Ha3bIBalOT nomspusanueil ceera? Kakoil cBeT Ha3bIBAIOT JIMHEWHO MOJSPHU30BAHHBIM? JUTHITHIECCKA
MOJISIPU30BAHHBIN? MPaBOMOISPU30BaHHBIN? JIEBOMOISPU30BAHHBIN? €CTECTBEHHO MOJNIsApU30BaHHbIN? Kakue ycrpolicTsa
HasbIBatoT nossipusaropamu? Copmynupyiite 3akoH bprocrepa, 3axon Maoca.

4. B yem 3axiouaercs sSIBJI€HUE ABOMHOrO Jiyyenpenomienus? Kakue BelecTsa Ha3plBalOTCA ONTUYECKU aKTUBHBIMU? B
YeM 3aKJTF0YAeTCs SBIICHHE TIOBOPOTA IIOCKOCTH Noyspu3aru’ B e 3axmodaercs apdexr Dapames?

Tema 17. DiieMeHTHI KBAHTOBOH M aTOMHOMH (pu3uKU. KopmycKyJ/IsIpHO-BOJHOBOM yaJIn3M.
JieMeHThI (U3UKN KOHTAKTHBIX SIBJICHUI

Jlexuus 44. TemnoBoe H3Iy4EHHE U €0 XapaKTEPUCTUKH. 3aKOHBI TEIJIOBOIO H3JIyYEHUS.
OOBsicHEeHHE 3aKOHOB TEIIOBOTO M3sydeHus. KBanTosble nmocrynarsl bopa

KontpomnbHslii Bonpoc

Kaxoii npouecc Ha3zbIBaeTCsl TEIUIOBBIM u3nyueHneM? Kakue Buabl TerioBoro uinydeHus: Bel 3Haere?

Yro XapaKTCPU3yeCT MOrjIomaTe/IbHasz CIIOCOOHOCTE?

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

PlW N

Chopmymupyiite 3akoH Ctedana-bonpimana, 3akon Kupxroda, 3akon cMmemnienus Buna, BTopoii 3axoH Buna. B uem
3aKITF0YaCTCsl (PU3UICCKUIA CMBICH 3aKOHOB TEIIOBOTO M3ITYUCHHUS?

5.  CdopmynupyiiTe KBaHTOBBIE MTOCTYNIATH bopa. UTo OHM ycTaHABIUBAIOT?

Jlexumst 45. PentrenoBckoe uzinyueHue. Buemnuit Gpotosdpdexr. Poronsl. Macca U UMIyNbC
¢dorona. Dppexr Komnrona. OnbiT Pezepdopna

KontpomnbHslii Bonpoc

Kaxoe H3JTYYCHUC HA3bIBAIOT peHTFeHOBCKI/IM? Kak u rAe 5TO U3JTYUYCHUC HpI/IMeHSICTCSI?

Kakoe sBiienne HazpiBaroT BHEMHUM (oTodddextom? Chopmynupyiite 3akoHb HoTodhdeKTa.

Kak OIPCACIAOTCA MacCa U UMITYJIbC q)OTOHOB?

BN =

B uem 3aximouaercs a¢¢pexr Komnrona?

Jlexmst 46. IlpaBuno kBanTOBaHUS. CKOPOCTH AJIEKTPOHA Ha CTAI[MOHAPHBIX OPOHMTAaX M HX
panuycsl. KopnyckynsipHo-BoinHOBOM ~ nyanusMm.  Bosna  ne  Bpoiins. CootHo1ieHnE
HeonpenenenHocTeil. YpaBuenue Llpenunrepa. BomHoBas ¢yHKIus, ee cMBICHI U cBOHCTBa. YacTuia B
0ECKOHEYHO TIYyOOKOH MOTEHIMATbHON siMe. TyHHENbHbIH 3(pQeKkT. ATOM BOJOBOJIA B KBAHTOBOM
MexaHuke. CIeKTpbl eJ0uHbIX MeTayuioB. Criekrpanbhblil aHanu3. [Ipunnun [Taynu. Iepuoanueckas
cucreMa 3JeMEHTOB MeHzeneeBa. DieMeHThl (DM3UKKM KOHTAKTHBIX sBIeHUH. [loHsATHE O 30HHON
TEOPUU TBEPABIX TEI

KontpomnbHslii Bonpoc

B yem 3akmouaercs IIpaBUIIoO KBaHTOBaHMS?

B 4eM 3aximrodaercst KOpIyCKyIsIpHO-BOIHOBOM Jyannu3M cBeTa?

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

Yro BbIPaXXarOT COOTHOILICHU HeOHpeﬂeHeHHOCTEﬁ?

gl |winv =

Uro omuceiBaer ypaBHenue lllpenunrepa? Uemy paBHa BEpOSTHOCTH OOHAPYKHTh YacTHIy B KOHEYHOM OOBbeMe




mpocTpaHcTBa?

6. B uem 3aximroyacTcs KBAHTOBOE SIBJICHHUE — TyHHeJ'II/IpOBaHI/Ie?

7. Kakue nojaoKeHHss KBAHTOBOM MEXAHHUKH OOBSICHSIOT O6paBOBaHI/I€ PA3INMIHBIX CHGK’I‘pOB?

8. B uem 3axmovaercs npuHuun Iaymu?

Tema 18. d1emeHTHI GU3UKU ATOMHOIO siApa

Jlexuus 47. Pazmep, cocTaB U 3apsii aTOMHOTO siipa. MaccoBoe u 3aps10Boe uncia. M3orons! u
n300apsl. Jlepekr macchl M 3HEprus CB3M siApa. PaanoakTHMBHOE M3Iy4YE€HHE M €r0 BHJBL 3aKOH
paZAvoaKTUBHOIO pacnajga. AKTUBHOCTh Hykiauaa. [IpaBuna cMemenus

KontpomnsHslii Bonpoc

1. M3 xakux yactun coctout siapo? Kak oHu HaszwiBaroTcs? HazoBuTe ux XapakrepucTuku. YTo Xapakrepusyer
MaccoBoe uncio? 3apsy sapa? Kakue sapa Ha3sIBaroTcsl m3otoramMu 1 nzobapamu? Ilpuseaure npumepsl.

2. Kakas sHeprust HasbIBaeTcsi dHeprueil cms3u sapa? Urto xapaxrepusyer nepext macc? Uemy oHm paBHBI? UTO
XapakTepu3yeT yaenbHast dHeprus cBs3u? OT 4ero 3aBUCHUT yJENIbHAs SJHEPTHsl CBA3H?

3. Kakoe n3mydeHne Ha3bIBaeTCsi paanoakTHBHBIM? Kakoe siBieHHME Ha3bIBaeTcsl paJuoakTUBHOCTHIO? Kakue ObIBaroT
BUBl PaJMOAKTHBHOCTH W PAJAMOAKTHBHOrO M3iydeHusi? Kakumu cBoiicTBaMu 00NIamaioT o-, f- M y-H3ITydeHus?
IIpuBeuTe NpUMeEpHL.

4. 3anumure 3aK0H PaguOAKTUBHOIO pacnana. Yro YCTaHaBJIMBACT OSTOT 3akoH? Uto YCTaHaBJIMBACT MNCPUO/
nonypacnaz[a? Kak ONpCACTACTCA CPCAHCC BPECM A KU3HU PaIMOAKTUBHOI'O ﬂz[pa?

5. Kak onpenensiercss akTUBHOCTh HyKJInaa?

6. Uro YCTaHaBJIMBAIOT IIpABUJIA CcMenIeHUs? 3aIuIIuTe uX.

Jlexumst 48. SlnepHble peakuMu U UX OCHOBHbIe THMbI. Ilo3uTpoH. B-pacman. DIeKTPOHHBIH
3axBar. Peakuus nenenus siapa. SlnepHas sHepretuka. Peakiusi cuHTe3a aToMHBIX saep. [Ipobmema
YIPaBJISIEMBIX TEPMOSACPHBIX pEAKIMNA. DJIEMEHTapHbIE YaCTULIBI U UX CBONCTBA

KontpombHslii Bonpoc

1. Kaxkue npeBpaieHust Ha3bIBAIOTCS AAEpHBIMU peakimsamu? [IpuBenute npumMepsl. Uto xapaktepusyeT 3G QeKTUBHOE
ceyenne? B kakux equHunax uMepsercs 3ppexTuBHoe ceueHne?

2. Kakue AACPHBIC PCAKIIUN HA3BIBAOTCA 3K30TCPMUICCKUMHU U 3HI[OT€pMI/I‘l€CKI/IMI/I? HpI/IBG,IlI/ITG MMPUMCPEIL.

3. Kakoii Bun u3nmydeHus Ha3biBaeTcst kocMuueckuM? [lepBuansiM? BropudaasiM?

Kpurtepuun onennBanus

OneHrBaHuE TEKYILErO OJKCIPECC OMNpoca OCYUIECTBISAETCS M0 ILIKal€ OLICHUBAHUS —
3aYTE€HO/HE3aUTEeHO.

KonnuecTBo nonbITOK MPOX0XKAESHUS OIPOCa U BPEMS Ha €ro MPOX0XKAECHUE — HEOTPAHUYEHHO.

Kputepun orieHHBaHus NP TEKYILIEM KOHTPOJIE:

— IIOJIHOTA U IMPAaBUIIBHOCTb OTBECTA,

— CTCIICHb OCO3HAHHOCTHU, IOHUMAHU U3YUCHHOT'O;

— SI3BIKOBOE O(pOPMIIEHUE OTBETA.

Tlokazarenu u 111Kajia OlleHUBaHUA

[IIkaia oneHUBaHUS ITokazaTemn

- o0ydJaroIuiics IMMOTHO W3JaraeT MaTepHall, NaeT IMPABWIBHOC ONPENCICHHUE OCHOBHBIX
TIOHSATU;

- o0HapyXHWBacT IMOHUMaHHUE MaTephalia, MOYKET 00OCHOBATH CBOU CYXJICHUS, TIPUMCHUTH
3aureHo 3HAHUS Ha TPAKTHUKE, MPUBECTH HEOOXOMUMBIC MPUMEPHI HE TOIBKO U3 ydcOHWKA, HO U
CaMOCTOSITEIILHO COCTABJICHHBIC;

- M3JIaraeT MaTepuall Mocjae10BaTENbHO U MPABUIIBHO C TOUYKH 3PEHUSI HOPM JIUTEPATYPHOT O
SI3BIKA

- oOyyaromuiicst oOHapy)KMBaeT He3HaHHUE OOJIbIIEH YaCTH COOTBETCTBYIOIIETO BOIPOCA;
He 3auteno - JIOIYyCKaeT OMHNOKK B (POPMYIHPOBKE ONpPENETICHNI U TPaBII, HCKAXKAIOIINE UX CMBICIT;
- OecnopsJ0YHO U HEYBEPEHHO M3JIaraeT MaTepua




CaMocTosaTenpHOE pelieHue 3a1a4 U OObSICHCHHE UX PEIICHUS

Tema 1. OcHoBHble mnoHsaATHS MexaHnku. Kunemarmka KpusoimHeiiHoe JIBHIKeHHe.
KunemaTnka 1BHKeHHUs 110 OKPYKHOCTH

IIpakTueckoe 3ansTue Ne 1. Kunemaruka paBHOMepHOro aBwxkeHus. CpenHsisi 1 MTHOBEHHAs
ckopocTh. ['paduku paBHOMEpHOTO MBMKEHUS. KnHemaTtnka paBHOYCKOpeHHOTo nBmkeHus. CpemaHee
U MTHOBEHHOE YyckopeHue. ['paduku paBHOyCKOpeHHOro mBikeHus. KuHemaTnka CcBOOOTHOTO
NaJCHUS

KontpomnsHslii Bonpoc

1. Paccrosaue 284 xm ot Sntel 10 Kepun aBToOyC npoexan 3a 4 14 40 MmuH. OmpeaenuTh CPeIHIOK CKOPOCTh aBTOOYCA.

2.  ABTOMOOWIH NEPBYIO MOJOBHHY BPEMEHH ABIKEHHS M3 NMyHKTAa A B IMyHKT B mmpoexan co ckopocTeio 72 KM/d, a
BTOPYIO ITOJIOBUHY BPEMEHH — CO CKOPOCThI0 54 KM/4. OnpenenuTh CpeJHIOI0 CKOPOCTh HAa BCEM IYTH.

3. Ilpm nabope BbIcoTHI cKOpocTh camoiera Ty-134 m3mensiercs ot 250 xm/4 go 700 xm/4 3a 20 munyT. C Kakum
YCKOPEHHEM JIETUT CaMOJIeT?

4. C xakuM YCKOpPEHHEM OyIeT IBUTAThCS aBTOMOOWIh INPU TOPMOXKCHHUH, ecid Ha IyTd 50 M ero CcKopocTh
M3MEHUIACH OT 72 KM/4 10 54 xm/4?

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

6. C xakoli BBICOTHI ITA/IaeT TEJO, €CIIH 32 MOCIIETHIO CEKYHIy CBOOOIHOIO IajieHHs TeJIo mposererno 2/3 croero myTu?

— 2 3
7. 3aBHUCHMOCTb IPOWIEHHOrO TEJIIOM IIyTH OT BPEMEHH 3aJacTCsl ypaBHEHHEM S=A+Bt-Ct" - Dt ,Tne A =3
M, B=3mlc, C=4m/c% D=—1m/c> Onpenennts cpeHIO CKOPOCTh W CPEIHEE YCKOPEHHE Tela B HHTEPBANC
BpeMeHu ot t; =1 c jo t,=3 c.

8. Tlo caMOCTOSTENFHO COCTABICHHOMY TpaduKy 3aBHCMMOCTH YyckopeHus a(f) oT BpeMeHH MOCTPOHMThH rpaduk
3aBUCUMOCTH KoopuHaThl X(t) oT BpeMeHH, e HavanbHble 3HaueHus Vo 1 X 3anansl Vo = 0, x0 = 0.

[Tpaktuyeckoe 3ausaTre Ne 2. J[BukeHue e, OpoIIeHHBIX MO YIIIOM K ropu3oHTy. Kunemaruka
BpaIaTEIbHOTO ABKECHUSA. B3aMMOCBA3b MEXK Y JIMHEMHBIMY U YTJIOBBIMU BEJIMYMHAMU

KontpomnsHslii Bonpoc

1. Msu Gpocumu co ckopoctbio Vo = 10 m/c mox yrimom o = 45° x ropusonty. Ckonbko Bpemenu t Msu Oymer
HaxomuThcs B Bo3ayxe? Ha kakyro BeicoTy h msu momHmmercs? Ha kakom paccrossHMH S OT Mecta OpocaHHs Msd
ynazaer?

2. Teno, OpoleHHOE TOPU30HTAIBHO, YN0 Ha 3eMito depe3 = 2 ¢ Ha paccrostHuu S = 45 m ot Mecta O6pocanus. C
Kako# BbICOTHI N kuHynu Teno? Onpenenuts HaYalbHy0 Vo B KOHeuHyro V ckopocTu Tena. Kakoli yroi ¢ cocraBisier
TPAEKTOpUS TeJa C TOPU30HTOM B TOUKE MAJICHHs?

3. C Oammnu BbIcoTO h = 25 M TOpH3OHTANBEHO OpoLIEH KaMeHb co CKopocThio Vo = 15 m/c. Haiitu: 1) ckonbko
BpeMeHHt t Mst4 OyzmeT Haxomuthes B Bozayxe? 2) Ha kakoMm paccrostHuM S oT ocHoBaHus OamrHu Msu ymazger? 3) C
Kakoi ckopocthio V oH ymazer? 4) Kaxkoii yroxn ¢ coctaBisieT TpaeKTOpusi KAMHS C TOPH30HTOM B TOYKE ITajIeHHs ?

4. Kamenn 6p0meH TOPU30OHTAJIBHO CO CKOPOCTHIO Vo = 15 m/c. naiitu HOPMAJIbHOC W TAaHI'CHIHAJIbBHOC YCKOPCHUC
KaMHs 4Cpe3 t =1 ¢ mocne Hayaa JBHKCHUA COHpOTI/IBJ'IeHI/Ie BO3/1yXa HC YUUTLIBATD.

5. Temno 6porieno co ckopoctbio Vo = 10 m/c on yrinom a = 45° k ropusonty. Haiitu paguyc R kpuBuM3HBI TpackTopuu
Tena uepes t = | ¢ mocne Havana amxeHus. ConpoTHBICHNE BO3AyXa HE YUUTHIBATS.

6. Komneco, Bpamasce paBHOYCKOPEHHO, AOCTUIJIO YIIIOBOH ckopoctd @ = 20 paod/c uepe3 N= 10 06 mocne nauana
BpameHus. Hailtu yrnoBoe yckopeHue & Koneca.

7. Koneco pagnycom R = 10 cm Bpamaercst ¢ HOCTOSIHHBIM YIIIOBBIM YcKopeHueM & = 3,14 pao/c. Haiitu s Todyek Ha
o0ozie Komeca K KOHILY NEpBOW CEKYHIBI ITOCIE Hayala JABWXKEHUS: 1) YIIOBYIO CKOPOCTh, 2) JIMHEHHYIO CKOPOCTB,
3) TaHTeHIMANbHOE YCKOpeHHe, 4) HOpPMaJbHOE YCKOpEHHE, 5) TOJHOe YCKOpeHWe, 6) Yroi, COCTaBIIEMbIi
HaIpaBJICHHEM TOJHOTO YCKOPEHHS C paInycoM KoJieca

Tema 2. lunamuka
ITpaktuyeckoe 3ausaTre Ne 3, 4. JlunaMuKa MOCTYNaTENbHOTO ABIKCHHUS MAaTEpHAILHONW TOUKH

KontpombHslii Bonpoc

1. Temo JABWXKCTCA 11O FOpPI3OHTaJ'II:HOI>i IIOCKOCTH 11O HeﬁCTBﬂeM CHJIBI F, HaHpaBJ’IeHHOﬁ moa yrjioM a K ropu3oHTy.
Haiitu YCKOPCHUC a TCJia, €CJIN Ha HETO HeﬁCTByeT cHhlia F, a KOS(b(l)I/IHI/IGHT TPCHHUA MCKAY TCJIOM U INIOCKOCTBIO PaBCH
u. HpI/I KAaKOM 3Ha4Y€HUHU CUiIbl F JABUXCHUC 6yHeT paBHOMepHBIM?

2. Omnpenenuts yCKOPEHHE @ Teja, COCKAJIb3BIBAIOIIETO C HAKJIOHHOM IUIOCKOCTH, €CJIM YroJ HakJIOHAa IIOCKOCTH
a = 30°, a KO3 YUIMEHT TPEHHS MEK/LY TEJIOM H IUIOCKOCThIO paBeH # = 0,3.




3. Ha ropu3oHTa1bHON IIIOCKOCTH HAXOJIATCS CBS3aHHBIE HEBECOMOI M OJHOPOIHOM HHUTHIO [IBa TeJa, Macca KOTOPBIX
m; u My. K temy maccoit M, npunoxeHa cwia F, HanpasieHHas 1mof yriaoM o K ropu3oHTy. Koaddunuent tpenus
MEXIY TPy3aMH H IUIOCKOCTHIO paBeH y. OpeennTh HaTsHKeHne HATH T

4. Kakoii yroi ¢ ¢ TOpH30HTOM COCTaBJISIE€T MIOBEPXHOCTh OEH3MHA B OaKe aBTOMOOMIIS, IBMKYIIETOCS TOPU30HTAIIBHO C
IIOCTOSHHBIM YCKOPEHHEM a = 2,44 n/c?

5. JIBa rpy3a maccamMu My = 2 k2 1 My = 1 k2 coOeAMHEHBI HUTHIO W NIEPEKUHYTHI uepe3 OJI0K, KOTOPBIH HE BpallaeTcs
(puc. 3.5). Haiitn: yckopeHue 8, ¢ KOTOPBIM JABIXKYTCS TPy3bl, M HaTspkeHust Tq u T, HATEH, K KOTOPBIM IOJBEIICHBI
rupu. TpeHueM HUTH 0 OJIOK peHedpeyb.

Tema 3. 3aKkoH coXpaHeHUsI UMILYJIbca. PeakTHBHOe IBHKeHHe. 3AKOH IBHMKEHHUSI LIEHTpPa
Macc PaGora, MOIIHOCTB, JHeprus. 3aKOH COXpaHEHHS MOJTHOH MeXaHUYeCKOI YHepIrun
ITpakTnueckoe 3anarue Ne 4. 3ak0H COXpaHEHUS UMITYJIbCa

KontpomnbHslii Bonpoc

1. TIIlapux maccoit m = 100 2, qBIKyIHiCS co CKOpocThio V = 1 w/C, yIpyro yaapsercs 0 BEPTUKAIBHYIO TUIOCKOCTb.
OrmpenenuTb U3MEHEHUE uMIlyibca AP mapuka, €ciii HallpaBJIeHUE BEKTOPA CKOPOCTH COCTABIISIET € IJIOCKOCTBIO Yroi
o, pasubii: 1) 90°, 2) 60°, 3) 30°.

2. Ha criokoifHOi Boje mpyaa HEpHeHIUKYIIPHO Oepery M HOCOM K HeMy CTOWT Jiogka Maccod M u mmmHO# L. Ha
KOpMe CTOMT 4eJIoBeKk Maccoil M. Ha xakoe pacctostHue S ynanutes jogka oT Oepera, eciii 4eJIOBeK MepeiéT ¢ KopMbl
Ha HOC JIOAKU?

3. Jlemoxon maccoit m = 6000 m, Mxymwii ¢ BEIKIFOUYCHHBIM IBHUTATEIEM CO CKOPOCTBIO Vi = 8 m/c, HaTaIKUBaeTCs Ha
HETOABIDKHYIO JBINHY W ABIDKET e€ Brepeau ceds. CKOpOCTh JIEMOKOJa YMEHBIIMIACh Impu 3ToM 10 Vo = 3 wm/c.
Onpenenuts Maccy M IbIUHBL

[Tpaktudeckoe 3anstue Ne 6, 7. Pabota. MomHocTs. DHeprus. 3aKoH COXpaHEHUs SHEPTUH

KontpomsHslii Bonpoc

1. ap maccoit My = 4 ke ABWXKETCS CO CKOPOCThIO V1 = 5 M/c M CTAIKMBAETCS C MIAPOM Maccol My = 6 ke, KOTOpBIi
JIBIDKETCS] B TOM JK€ HAIIPaBJIEHUU CO CKOPOCTHIO V, = 2 m/c. OnipeaennTh CKOPOCTH IIApOoB IOCIe yAapa. Y 1ap CUUTaTh
a0COJTIOTHO YNPYTUM, HPSIMBIM, [IEHTPAJIbHBIM.

2. Ilapuk maccoil M, HOABEIICHHBIN HA HUTH, OTKIOHEH OT MOJIIOKEHUs paBHOBecust Ha yron 90° u ormymen. Kakosa
JIOJDKHA OBITh TpodHOCTh HUTH N, 9TOOBI NIapHUK NpH IBMKEHUH He oOopBai ee?

3. Hafitu paboTy, KOTOpPYIO HAIO COBEpIINTH, YTOOBI CXKaTh TNpykwHY Ha 20 cM, €CIH W3BECTHO, YTO CHIIA
MIPONOPIMOHATIFHA CKATUIO TIPYXKHUHBI, U UTO IS CKATHS MIPYKUHBI Ha 1 cm HeoOxoquma cua B 29,4 H.

4. Haiiti yncieHHOe 3HaUYCHNE TIEPBOI KOCMUYECKONW CKOPOCTH, T.€. TAKOW CKOPOCTH, KOTOPYIO HaJ0 COOOLIUTh Ty Y
MTOBEPXHOCTH 3eMJIH, YTOOBI OHO HaYaJlo ABUTAThCS BOKPYT 3€MIIH 10 KPYTOBOH OpOUTE B KaUECTBE €€ CIYTHHKA.

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

IIpaktueckoe 3ansarue Ne 8, 9, 10. /luHamuka BpallaTeNbHOrO IBMXKEHMSI TBEPAOIO Teia.
MowmeHT uHepuuu u teopema llIteiinepa. YpaBHeHne MoMeHTOB. KuHeTnueckas sHEprusi TBEpAOIrO
Tesa. Y CIOBHs PABHOBECUS

KontpomsHslii Bonpoc

1. Kaxkop mepuon T oOpalieHHsi MCKYCCTBEHHOrO CIYTHHKA 3eMJIM MO KpyroBoi opoOute Ha Bbicote h = 7000 kM oT
nosepxnocty 3emmn? [puusts paguyc 3emmn paBHEIM R = 6370 xu, a Maccy 3emmn M = 5,98-10% ke.

2. K obony omnoponHoro aucka paguycom R = 0,2 m mpuioxxeHa moctosiHHasi KacarenpHas cwia F = 98,1 H. Ilpn
BpaIllCHUH Ha AWCK JeHCTByeT MoMeHT cwi Tperus M = 4,9 H-u. Halitm Maccy M AmcKa, €Clid W3BECTHO, YTO OH
BpaIAETCs C OCTOSIHHBIM YIIIOBBIM YCKOpeHueM ¢ = 10 pa()/cz.

3. JIBa rpy3a Maccamu My = 2 k2 M Mp = 1 ke COeNMHEHBI HUTHIO U MEPEKUHYTHI Yepe3 0ok, Maccoit M = 1 ke (puc. 6.1).
Haiitu: ycxopeHnue a, ¢ KOTOPBIM JIBIXKYTCS TPY3bl, U HaTsDkeHUs 71 u T, HUTel. biok cuuTaTh OQHOPOIHBIM JUCKOM.
Tpenuem mpeHeOpeys.

4. TopusonransHas miatdopma Maccoit M = 100 ke Bpamiaercs BOKpYr BEpTUKAJIBHON OCH, IPOXOAAIIEH depe3 LEHTP
mwratdopmsr, aenas Ny = 10 06/mun. YenoBex maccod M = 60 ke CTOMT mpU ATOM Ha Kparo waTdopmbel. C Kakoi
CKOPOCTBIO (2 HAYHET BpaIaThesl MIaTdhopMa, ecii YeI0BEK MepeiaeT oT kpas miatdopmsl K ee eHTpy? OnpenennTsb
pabory A 1Mo M3MEHEHHWIO YriIoBOW ckopocTd mardopmsl. CuutaTh IIaThopMy KpYIIbIM OJHOPOAHBIM IHCKOM C
panuycom Ry M, a uenoBeka — To4eYHOM Maccoi.

5. Teno aBWKETCsl O TOPU30HTAIBHOM INIOCKOCTH IO/ IEMCTBHEM CHIIBI F, HanpaBiIeHHOH O YIJIOM o K TOPU3O0HTY.
Koapdunment TpeHnss Mexay TeOM W IUIOCKOCTBIO paBeH u. [Ipw kakoM 3HaueHMH cuibl F aBmwxenue Oynmet
paBHOMEpPHBIM?

6. OmnpenenuTe NOJOKEHWE IIEHTPA TSHKECTH ONHOPOAHOM Kpyriod miactuHbel pamuycoM R = 0,5 m, B koropoi

_a= 5/
BBIPC3aHO KBAJIPATHOC OTBCPCTHUC CO CTOPOHOU 2




7. Ha Gapaban maccoii M = 9 ke HaMOTaH IIHYp, K KOHIly KOTOPOT0 IPUBsI3aH Ipy3 Maccoi M = 2 xe. Halitu yckopenne
rpy3a. bapaban cuntaTh OTHOPOJHBIM HMIMHAPOM. TpeHreM npeneOpeys.

8. Jluck Maccoit M = 2 ke KaTUTCS 0e3 CKOJBKEHUS 10 TOPU3OHTAIBHON INIOCKOCTH €O cKopocthio V = 4 wm/c. Haiitn
KHHETHUYECKYIO YHEPTUIO AHUCKA.

9. Haiitn nuHeiHOE yCKOpeHME ABIKCHHS LEHTPOB TsbKecTH 1) mapa, 2) mucka, 3) oOpyda, cKaThIBarommxcst 0e3
CKOJIBXKEHUSI C HAKJIOHHOM IUIOCKOCTH. YTOJ HAaKJIOHA miockocTd o = 30° k ropusonTy. HauanpHast CKOPOCTh BCEX Tl
Vo = 0. CpaBHUTH Haii/ICHHBIE YCKOPEHUS C YCKOPEHHEM Tejla, COCKAIb3BIBAIOIETO C 3TOH HAKIOHHON IIOCKOCTH NP
OTCYTCTBUH TPEHUSL.

10. Kakoli HanmMeHbIIeH AIUHBEI L Hago B3sATh HUTH, K KOTOPOW NOABEIIEH OXHOPOIHBIM mapuk auamerpoM D = 4 cu,
YTOOBI TIPH OIPEAEICHUH IEepHoJia MalbIX KojleOaHWH IapyKa paccMaTpUBATH €r0 KaK MaTeMaTHYeCKUH MasTHUK?
OmmOKka Npy TaKOM JTONYIIEHUH HE J0JDKHA ITpeBbimath 1 %.

Tema 5. Mexanudeckue koJied0anusi. BoiHbl

[Tpaktuyeckoe 3ansatue Ne 11, 12. Mexannueckue KoneOaHus. YpaBHEHHUS MaJbIX KOJICOaHUH.
[IpyxxuHHbll ocruuIATOp. PU3MUECKU MasATHUK. MaremaTudecKuid MasTHHUK. XapaKTEPUCTHKU
BOJIHBI. 3BYKOBBIE BOJIHBI

KontpomnsHslii Bonpoc

1.  OnHOpOIHBIM WIAPUK MOJABELIEH HA HUTH, AJIMHA KOTOPOM paBHA paauycy wmapuka. Bo cKoibKo pa3 mepuoj Maybix
KoIleOaHUi 3TOr0 MasTHHKA OOJBIIE MTEPHOIa MATEMATHYECKOTO MasTHUKA C TAKUM )K€ PACCTOSHAEM OT TOYKH ITOIBECA
JI0 LIEHTpA TSHKECTH?

2.  MarepunansHas Touka ¢ Maccoid 0,01 ke coBeprraer rapMoHHYecKHe Konebanus ¢ nepuonoM 2 c. [lomnas sneprus
KoneGmomeiics Touku pasHa 10~ [orc. Haiitm ammmTymy koneGaHuii; HammcaTh ypaBHEHHE KONEOAaHHiA; HaifT
HanOoJIbIIee 3HAYCHHUE CHIIbI, JICHCTBYIONIEH Ha TOUKY

3. dwusnyeckuil MasSTHHUK MPEACTABISAET cOOOW cTepxeHb HOM | = 50 cm u Maccoit m = 270 2 ¢ IPUKPEILUICHHBIM K
OTHOMY U3 €r0o KOHIIOB JUCKOM pamuycoM R =10 cu u maccoit M = 500 2. Onpenenute MOMEHT HHEPIIUN MAasITHUKA;
paccTosiHME OT [EHTPa MacC JIO0 TOUYKH IOJ[BEca; MEPHO MANIbIX KoieOaHUH MasTHHKA.

X =cos;r(t+%) (cm) "

4. CKJ'Ia,HI)IBaIOTCH JBa KoJjeOaHus OJMHAKOBOI'O HAIPAaBJICHHUS, BbIPAKACMBIC YPABHCHUAMU

X, =2cos;r(t+y2) (cm) 3
. Haiitm ammmmtyny 4 u HavanbHy0 (Ga3y ¢ pe3ylbTHPYIOIIEro KojeOaHus, HammcaTh
ypaBHEHHE PE3YJIbTUPYIONIETO KOJIeOaHUsL.

0,002t
X = ’
5. VYpaBHeHHe 3aTyxalollero KojeOaHWs CUCTEMBbI UMEET BHI: 0.3e cosrt (m). Macca cucremsr 0,5 xe.
Omnpenenuts COOCTBEHHYIO 4YacTOTy KoneOaHnd, Kkod(¢uumeHT 3aryxaHui, Kod(pQUIMEHT COnpOoTHBIECHNS,
norapupmudeckuii nekpeMent. [logcunTars aMmnTyty Kojebannu B MoMeHT Bpemenu t = 20 c.

6. TlomepeuHass BOJHa pacIpPOCTPAHIETCS BIOJb YHNPYroro HIHypa co CKopocTeio 15 wm/c. Komebanus ucrouHmka

3o 2
=10""sIin10“t .
3aJa10TCsl YpaBHEHUEM y . Onpenenuts JUIMHY BOJHBI; CMEIIEHUE U CKOPOCTh TOYKU, OTCTOSILEN OT
WCTOYHHKA BOJH Ha pacCTosHUH X = 45 m, B MOMEHT BpeMeHH ! = 5 C; pasHOcTh (pa3 komebaHUN IBYX TOYCK,
OTCTOSIIIMX OT UCTOYHHUKA BOJIH HA PACCTOSIHUU X1 = 15 m U xp = 25 m.

7. Ha mocce cOommxkaroTcst nBe aBromMamuHbl co ckopocTsiMu Vi =30m/C n Vo =20m/c. TlepBas 3 HUX momaer
3BYKOBOM CHUTHAN 4acToTod v, = 600 [y. HailTu KaXyIyrocst 4acToTy v, 3ByKa, BOCHIPHHUMAEMOr0 BOIUTEIEM BTOPOI
aBTOMAIIIMHEL, B IyX cIy4dasx 1) mo BcTpeun; 2) mocie BCTPEUH.

Tema 6. MexaHuKa JKMIKOCTell U ra3os.
IIpakTueckoe 3anstue Ne 13, 14. VpaBHeHue Hepa3pblBHOCTH. I'MapocTaTHuecKoOE JaBJICHHUE.
3akoH ApxuMmena. I'mapaBaudeckuii npecc. YpasHenue bepHymm

KontpombHslii Bonpoc

1. OpHOopoAHBIN MIAPUK MOJBEUIEH HA HUTH, AJIMHA KOTOPOM paBHA pajuycy apuka. Bo ckoiabKo pa3 nepuo Majibix
KOJIeOaHU 3TOr0 MasTHUKA OOJBIIE ITEPHUOIa MATEMATHYECKOTO MasITHUKA C TAKUM K€ PACCTOSTHUEM OT TOYKH TOABECa
JI0 LIEHTpA TSLKECTH?

2. MarepuanbHas Touka ¢ maccoii 0,01 xe coBepuiaer rapmoHndeckue konebanus ¢ nepronoM 2 c. [lomanas sneprus
KoneGmoreiics Touky pasHa 10™* o, Haliti aMIumuTy ry KoeGaHuil; HalicaTh ypaBHEHHE KOIeGaHuMil; HailTH
HauOoJIbIIee 3HAYCHHUE CHIIbI, JICHCTBYIONIEH Ha TOUKY

3.  Dusuyeckuil MAsSTHHUK HPEJCTABIACT COOOM cTepikeHb JuHOM | = 50 cm 1 Maccoit m = 270 e ¢ IpUKPEIICHHBIM K
OTHOMY U3 €ro KOHIOB JUCcKOM pagmycoM R = 10 cu u Maccoit M = 500 2. OnpeneTuTe MOMEHT HHEPITUN MasTHUKA,;
paccTosiHME OT [IEHTPa MacC JJO TOYKH IOJ[Beca; MEPHO MAJIbIX KoueOaHUH MasTHHKA.

X, = cos(t + %) (cnm)
u

4. CKJ'IaﬂI)IBaIOTCH JBa KojeOaHus OMHAKOBOI'O HAITPABJICHU S, BBIPAKACMbIC YPABHCHUSIMUA

X, = 2cosz(t + y) (cem)
2 . Haiitn ammnutyny 4 u HauaneHyro a3y @ pe3yJbTHPYIONIIEro KojaeOaHus, HaucaTh




ypaBHEHHE PE3YJIbTUPYIONIETO KOJIeOaHMsL.

0,002t
X = ’
5. VYpaBHeHue 3aTyXaromero KojaeOaHus CUCTEMBI IMEET BHI; 0.3e cosrt (). Macca cucremst 0,5 ke.
Onpenenuts COOCTBEHHYIO YacTOTy KojebaHni, ko3 (GpUIneHT 3aTyXaHui, Ko3(h(PUIUEHT CONPOTHBIICHUS,
norapupmuyeckuii nekpeMenT. [logcunTars aMmnTyty Kojebannu B MoMeHT Bpemenu t = 20 c.

6. Ilonepeunast BoIHA pacrpocTpaHsIETCs BJOIb YIPYroro NHypa co ckopocThio 15 m/c. Konebanus ncrouHmnka

3o 2
=10""sn10“t .
3a1a10TCSl ypaBHEHUEM y . Onpeaenuts AIUHY BOJIHBI; CMEILEHUE U CKOPOCTh TOUKHU, OTCTOAIIEH OT
WCTOYHHKA BOJIH HA PACCTOSHUH X = 45 u, B MOMEHT BpeMeHH t = 5 C; pa3HocTh (pa3 xoieOaHuil IBYX TOYCK,
OTCTOSIIIMX OT UCTOYHHUKA BOJIH HA PACCTOSIHUU X1 = 15 m U xp = 25 m.

7. Ha mocce commkarores 1Be aBToMaIuHbl co ckopocTsiMu Vi = 30 m/C u V, = 20 m/c. TlepBast n3 HUX IToAaeT
3BYKOBOM CHrHaJl 4acToToM v1 = 600 /. HaliTi kaxkylyrocs 4acToTy v, 3ByKa, BOCHPUHUMAEMOr0 BOJAUTEIIEM BTOPOM
aBTOMAIIIMHEL, B IyX cIydasx 1) mo BcTpeun; 2) mocie BCTPEUH.

Tema 7. HpeanbHbl ra3. 3akoHbl HIeaJbHOIO rasa. YpaBHenue Ban-nep-Baanabca.
IlepBbIii 3aK0H TEPMOIMHAMUKHU

IIpakTueckoe 3anstue Ne 15. YpaBHeHuUs cOCTOSAHUS UaeaIbHOTO Trasa. M3onpouecchl. I'a3oBbie
3aKOHBI. 3aKoH JlambToHa

KontpombHslii Bonpoc

1. TlpunsB MoOneKysbl BOAbI Auamerpom d = 2,7'10'10 M, HallTH, Kakas 4acTh BCEro MPOCTPAHCTBA, 3aHSATOrO BOIOM,
MPUXOJIUTCS Ha JOJII0 CAaMHMX MOJIEKYJ M KaKasi Ha JOJII0 IPOMEXYTKOB MEXy HUMHU.

2. PeHTFeHOCprKTypHBIﬁ aHaJIM3 AJa€T BO3MOXXHOCTb HM3MCPHUTH PACCTOAHUC MCKIAY YaCTULlAaMU B KpHCTaHHquCKOﬁ
CTPYKTYpE C BBICOKOI CTeIeHBIO ToOuHOCTH. Kak OIpCACINUTb YHUCIIO ABoraz[po NA, €CJIM U3BCCTHBI pAaCCTOSAAHUC | MCKAY
HCHTPAMH dTOMOB, PACIIOJIOXKCHHBIX B y3JIdX Ky6a, IIJIOTHOCTL p BCHICCTBA U MOJIIpHAsA MaccCa ,u"

3. HCHOJHBYH 3HAYCHUEC aTOMHOM CAUHUIIBI MACCBI, BBIYUCIINTD B KWJIOTPAMMaAX MACCy aTOMa KCCHOHA.

4. CKOJBKO YaCTHUIl HAXOAUTCS B 2 2 a30Ta, €CJIM CTEIeHb ero auccounaryu a = 0,05?

5. Ta3 cxar uzorepmudecku ot oobeMa Vi = 8 7z 1o oobema V, = 6 2. JlaBnenue nipu 3ToM Bo3pociio Ha AP = 4 klla =
30 ymm pm. cm. Kakum OBLITO TIepBOHAYAIIEHOE TaBIcHUE P;?

6. Kakoe KomM4YecTBO KHCIOpOJa BBHITYCTHWIIM M3 OayuloHa eMKOCThIo 10 .7, ecm mpH 3TOM IIOKa3aHWs MaHOMeETpa Ha
6asone nsmenmuck ot 14,0 1o 6,0 amu, a Temneparypa nonusmnacs ot t; =27 °C no t, =7 °C?

7. Haiitn MOJApHYIO Maccy BO3IyXa, CYHTAs, YTO OH COCTOUT IO MAacCe M3 ONHOH YaCTH KUCIOpOIa M TPeX YacTe
azora (mp:mp = 1:3).

8. Ha PUCYHKE aH I‘pa(l)I/IK U3MCHCHUA P COCTOSAHUA nacaabHOro rasa B

koopauHatax  (PV). IlpencraBute  3TOT 2 7 3 npouecc B koopaunatax (P, T) u (V,T).
1

>
-
-

0 Vv

»
>

9. JlBa cocyna OOMHAKOBOTO OOBEMa COfEpKaT BO3MAYX, OJWH IPH TemIieparype 7; W JaBieHuH P;, Opyroi npu
temneparype 7> u nasienun P,. Cocyasl coenunmin. [locne BelpaBHUBAHMS JABICHUI U TEMIIEPATyp BO3AYX Harpeiu
J10 Temneparypsl 7. Kakoe ycTaHOBUTCS JaBJIEHUE MTOCIIE HATpEeBaHMs?

10. B xomHare oGbemom V = 120 > ipu Temmepatype t = 15 °C OTHOCHTENIBHAs BIaXKHOCTH BO3yXa COCTABIIAET ¢ = 60
%. Ompenenurs Maccy BOISIHBIX MAPOB B BO3LyXe KOMHATHI J[aBjieHHe HACBIICHHOro BOAsHOro mapa mpu t = 15 °C
paBHO Py = 12,79 mm pm. cm.

11. Haiiti 106aBOYHOE JAABJICHUE BHYTPH MBUIBHOTO Iy3bipst nuaMerpoM d= 10 cu. Kakyro paboTy Hy»KHO COBEpIIUTS,
YTOOBI BBIAYTH 3TOT ITY3BIPH?

12. Bo CKOJBKO pa3 IUIOTHOCTh HACBIIICHHBIX BOMSHBIX MApoB mpH Temiieparype 16°C MeHbIIe IUIOTHOCTH BOMBI?

13. B 3akpsitoMm cocyje npu temmeparype t = 20°C HaXOAUTCs BIaXHBIH BO3IYX C OTHOCHTEIBHOM BIaXHOCTHIO 80 %.
Ha cxonbko rpaaycoB Halo MOHU3UTH TEMIIEPATYPY CTEHOK COCy/a, YTOOBI Ha HUX Hadaja BINAAATh poca? YeiabpHas
TeruioTa napoobpaszosanus Bojsl pu 20°C pasua 600 xai/2. BoJsHOI nap paccMaTpUBaTh KaK WICAIBHBIN ras.

14. B cocyne Bmectumoctsio V = 0,3 z naxoaurcs 1 wmons yriekucioro rasa npu Temneparype 300 K. Onpenenure
JIaBJIEHUE ra3a no ypaBHeHHI0 Ban-nep-Baanbca.

15. puusB MoNneKynbl BOAbI 3a mapuku auamerpom d = 2,7-107° y, HaiiTi, Kakas 4acTh BCEro MPOCTPAHCTBA, 3aHATOIC)
BOJIOM, MPUXOAUTCS HA JOJII0 CAMUX MOJIEKYJ U KaKasl Ha JOMIIO IPOMEXKYTKOB MEXY HUMU.

16. B oueHb MpOYHOM 3aKpPHITOM CTAJIHHOM OajUIOHE 3aKIIOYEHa BOZA, 3aHMUMAIOUIAsl IIPU KOMHATHOW TeMIleparype
noNoBuHYy oObeMa OayutonHa. Haiitm naBneHuwe (B TeXHHMUECKMX aTMocdepax) M IUIOTHOCTh BOJSHBIX HapoB IpU
HOBBIIICHAN TeMreparypst 1o t = 400°C.

17. Omnpenenuts naBnenue 280 e a3ota, HaxoasAwerocs mpu Temmneparype 27°C B cocyne, 00beM KoToporo pases: 1) V =
1,00 4% 2) V=0,50 1.




[Tpaktuyeckoe 3ansatue Ne 16. IlepBblit 3akoH TepMoauHaMuky. TerutoBbie MamuHbl U ux KIT/L.
Mammnna Kapho

KontpomnbHslii Bonpoc

1. Kucnopox maccoit m= 2 xz 3aanMaeT 00beM Vi = 1 M° ¥ HAXOMHUTCS TIOJ AABJICHHEM P; = 0,2 MIla. T"a3 6611 Harper
CHAYANA TIPH TIOCTOSHHOM JaBieHHH 10 o0bema V, = 3 u°, a 3aTeM IpH MOCTOSHHOM obbeMe 10 aaBieHus P, = 0,5
MIla. Hatitn n3menenne AU BHyTpeHHEH 3HEPIuy ras3a, COBEpIICHHYIO UM padoty 4 u teruory Q, neperaHHyro rasy.
ITocTpounTs rpaduk nporecca.

2. B munmHzape moj HOpIIHEM HaXOIUTCS BOJOPOJ Maccoi m = 0,02 xe mpu temneparype 7; = 300 K.
Bonopon crawana pacmmpuiicst anuabaTHO, YBEIHYUB CBOH 00beM B Ny = 5 pa3z, a 3aTeM OBUI CXKaT M30TEPMHUECKH,
nmpudeM 00beM Taza yMeHbLIWwIcs B Ny = 5 pas. Haiiti Temneparypy B KOHIE aauabaTHOrO pacliMpeHus U padory,
COBEpIIAEMYI0 ra30M IpH ATUX nporieccax. M300pa3nuTs nporece rpaduuecky.

3. 10 2 kucnopona HaxomsITCs MOA IaBieHueM 3 6ap npu temneparype 10°C. Tlociae HarpeBaHUs MPH IIOCTOSHHOM
JlaBJIeHNH Ta3 3aHsu1 oobeM 10 i, Haditu: 1) koaudecTBo Teria, HOMydeHHOTr0 Ta30M; 2) SHEPTHIO TEIUIOBOTO JIBIKEHUS
rasa JI0 U OCJI€ HarpeBaHMsl.

4. B 3axpeiToM cocyae odbemoM 10 7 Haxomutcss Bo3myX npu gasinennu 10° [1a. Kakoe KONMUYECTBO TeIUia Haao
5
COOOMINTH BO3AYXY, YTOOBI MTOBBICUT AaBiieHue 10 5-10° [1a?

5. Brrunciaurh YACIBHBIC TCIJIOCMKOCTHU IIPpHU NOCTOAHHOM o0BeEMe Cy W IpH IIOCTOSIHHOM JaBJICHUH Cp, HCOHA H
BOJ0OPOJA, MpUHUMaAs 5TH Ia3bl 3a UACAJIbHBIC

6. BbluMCIUTh yJlENbHbIE TEIIIOEMKOCTH Cy M €, CMECH HEOHA M BOJIOPOJIA, €CIM MAacCOBBIE JIONM HEOHA M BOJOPOJA
coctaBisioT w1 = 80% u w, = 20%. 3HaveHNs yIENbHBIX TEIUIOEMKOCTEH Ta30B B3ATh U3 PEABIYIICH 3a1a4n.

7. Yemy paBHa CTENEHb JUCCOIMAIIMU KUCIOPO/A, €CITU YelbHasl TEIIOEMKOCTh €0 P MOCTOSHHOM JIABJICHUU PaBHA
1050 [orc/xeK?

8. TemoBas mammHa paboraer o odparumomy nukiny Kapao. Temmeparypa remooraatauka 71 = 500 K. Onpenenutsb
tepmuuecknii KI1J] nukina u remnepatypy 7% TEIUIONPHEMHHUKA MAIIMHBI, €CIN 32 CUET KAXKI0TO KUI0OHCOY15 TEIUIOTHI,
TIOTYYEHHOH OT TEIUIOOTJATYHKa, MalnHa coBepiuaer padory 4 =350 [orc.

Tema 8. Tennoemkoctb. IlosmTponnbie nponeccsl. Padora. Iurponusi. Bropoit n Tperuii
3aKOHbI TepMoaAnHaMHuKH. TeroBble MammmHbl. OCHOBBI CTATHCTHYECKONH TEPMOAWHAMHUKH H
MOJIEKYJISPHOH (PU3HKH.

IIpaktnueckoe 3anatue Ne 11. OcHoBHoe ypaBHenne MKT. Pacnpenenenune MakcBenna 1o
ckopocTsaMm. bapomerpudeckas popmyna. Pacnpenenenue bonbimana. CpenHee YUCIIO CTOJKHOBEHUN
U Cpe/iHsis JJIMHa cBOOOIHOTO MpoOera MoJIeKy I

KontpomnsHslii Bonpoc

1. B xanopumerp HanuTO my = 2 k2 BOAbI, nMeromeii remnepatypy t; = +5°C, u 1monokeH Kycok JibJja Maccoi mp = 5 ke
npu Temneparype t; = —40°C. Onpenenuts Temueparypy 6 u oobeM V conep>kuMoro KaJlopuMeTpa Tocle YCTaHOBICHUS
TEIUIOBOTO paBHOBECHS. TeIJIOEMKOCTBIO KaJOpHUMETpa M TEIUIOOOMEHOM C BHEIIHEH cpefod mpeHeOpeub. Y ienbHas
Teriora TuiaBneHus ybaa = 0,33 M/c/ke. Y aenpHBIE TEIUIOEMKOCTH BOABI ¢ = 4,2 x/ic/(ke'K), meaa ¢, = 2,1

k/Dic/ (ke K).

2. Haiiti M3MeHeHHE SHTPOIUHK TIpH TIepexoie 8 2 kuciopona or oosema 10 1 mpu Temmepatype 80°C k 00bemy 40 1
npu temmeparype 300°C.

3. Haiitn u3menenue suTponuu npu npespauteann 10 2 npaa npu — 20°C B map npu 100°C. Y penbHast TEIIOEMKOCTb
meaa c¢1 = 2100 [c/ke'K. Y aenpHas TEmoeMKocTh Bofbl ¢z = 4200 [owc/keK. Y enbHas Teriora IDTABIICHUS JIBAA:
4 =3.35-10° [Jorc/ie. Y nenpHast TemIoTa napooGpaszosanus BogsL I = 2,26-10°8 [oic/ke.

4. KapOropaTopHbIii IBUTATENb aBTOMOOMIIS TIOTPEOIIAeT MUHIUMAIBHO 265 2 OeH3uHa Ha | i.c./uac. Haiitn motepu Ha
TPEHHUE, TEIIONPOBOAHOCTE U TIp. Koaddurment cxxarus 6,2; TermmoTBopHasi ClIOCOOHOCTE 4,6 107 [oic/ke. Tlokazatens
MOJIUTPOIBI paBeH 1,2.

5. Cpenssisi KBaJipaTUYHAsE CKOPOCTh MOJIEKYJI HEKOTOPOTO Ta3a IpH HOPMAaJbHBIX yCIOBHsX paBHa 461 m/c. Kakoe
KOJIMYECTBO MOJIEKYJI COEP>KUTCS B 1 2 3Toro rasza?

6. Kaxkas gacts monekyn kucrnopoza mpu 0°C obmamaer ckopoctsio ot 100 m/c no 110 m/c?

7. BblcoTHas KOCMHMYECKasl CTAaHLUS HA rope Anare3 B ApMEHHMH pacrosiokeHa Ha BbicoTe 3250 . Hax ypoBHEM MOpSL.
Haiitn naBneHue Bo3myxa Ha 3TOH BhIcOTE. TemmepaTypy BO3[yXa CUMTATh IOCTOSHHON M paBHOU 5°C. MonspHyro
Maccy BO3/lyXa NPUHATH paBHOH 29 ke/monw. JlaBnenue Bo3yxa Ha ypoBHE Mops paBHO 760 ymm pm cm.

8. HaiiTu umMciIO CTOJNKHOBEHWMH Z, KOTOpBIE MPOMCXOAAT B TEUCHHE CEKYHIBl MEXKIY BCEMH MOJIEKYJIaMH,
HAXOmsIMMHUCS B o0beMe v = 1,0 mu® Bomopoma mpu HOpMAmbHBIX ycroBusX. IIpHHATH >((EKTHBHBIA IHAMETP
MOJIEKYJTBI BOIOPOJIA paBHEIM o = 2,3-107"° u.

9. Haiity IIIOTHOCTB Ta3a, €CIIM MOJIEKYIIA 3@ BPeMs | ¢ UCIIBITHIBAET CTONKHOBEH M ipy Temmieparype T = 40°C.

10. OHpeZleJ'H/ITI) BO CKOJIBKO Pa3 OTJINYAIOTCA K03(1)(1)I/IHI/IGHTI)I HI/IHaMI/I‘IGCKOﬁ BA3KOCTHU aproHa M rejius, €Ciin 00a rasa
HAaXOAUTCA IMPHU OAMHAKOBBIX TEMIICPATYPC U NABJICHUU. a(l)(l)eKTI/IBHBIG JAUAMCTPbI MOJICKYJI OTUX Ia30B U3BCCTHLI.




11. Yrnexucneiii ra3 CO; u a30T N, HaXomATCSA B OMUHAKOBBIX YCIOBUSX. ONpENENUTh OTHOIICHUE KOA(PQPHUIIMCHTOB
muhdy3nn, k03hPUINEHTOB TUHAMHUYECKOH BSI3KOCTH M KO3()(UIIMEHTOB TEIUIONPOBOJHOCTH, cuuTas 3(PQeKTHBHbIC
JINAMETPBl MOJICKYJI OJJAHAKOBBIMHU.

Tema 9. OcHoBbI 71ekTpOocTaTHKH OCHOBBI Teopuu NMoJsA. IIpOBOAHMKH U TUIJIEKTPUKH B
3JIEKTPOCTATHYECKOM I10JI€.

IIpaktnueckoe 3ansatue Ne 19, 20. 3akon Kynona. /IBuxeHue u paBHOBecHue 3apsnoB. Pacuer
HaNpsHKEHHOCTH 1onieil. Pacuer sHeprum u padotel. Pacuer nmotenmana ais pacupeaeneHuii 3apsaoB.
Pacuer »1eKTpOEMKOCTH KOHIEHCATOPOB pa3iu4HOM (opMbl W OGaTapeil KOHIEHCATOPOB, SHEPTUU
3apsKEHHBIX IPOBOJIHUKOB U KOHJIEHCATOPOB

KontpomsHslii Bonpoc

1. OmpenenuTs cUly B3aUMOAEHCTBHS ABYX TOUEUHBIX 3apsAfoB paBHbIX 3 mxKn u 6 mxKn, oTcTosmUX APYyr OT Ipyra
Ha paccTosiHue 3 cu B KepocuHe. UaIeKTprduecKasi IPOHUIIAEMOCTh KEPOCUHA: € = 2.

" - Z
2. JlBe OeckoHEUHBIE MapajuIeNbHbIE IIACTHHBI PABHOMEPHO 3apsDKEHBI C MOBEPXHOCTHOM INTOTHOCTBIO 01 = 20 nKi/m

¥ 0, = — 40 nKi/nP. OnpenenuTts CUIly B3aUMOJCHCTBUS MEX/Y IUIACTHHAMH, NPUXOISIIYIOCS Ha IUIOMAAb S PaBHYIO
0,547,
3. Toukuii crepxenb miuHOH | = 8 cm Hecer paBHOMepHO pachpeneneHHblil 3apsin Q = 0,1 mxKn. Onpenenutsb

NOTCHI AT @ SJICKTPUICCKOI'O IOJIA B TOYKCE, JIeXaInieii Ha ocu CTCPIKHA Ha PACCTOSIHUU a = 15 cm ot OimKaiero ero
KOHIIAa.

4. JlBa OJMHAKOBBIX MaJCHBKUX LIapHKa MOJABELICHbI HA HEBECOMBIX HHUTIX JIHHOM | = 12 ¢y xaxnmast B OHOM TOYKe.
Korma um coobumnu oanHakoBbie 3apsiabl Q = 4 nKn, mapuku pasouutuck Ha yroi o = 20°. Haiiti cuny HaTsDKEHUSI
KQXKIO0M HUTH, €CIIM MEXY HIapUKaMU HaXOIUTCsI HEKOTopas cpeja € = 7,8

" = - 7

5. 3apsn paBHOMEpPHO pacHpejelieH M0 OSCKOHEYHOW IUTOCKOCTH C IOBEPXHOCTHOW IUIOTHOCTBIO ¢ = 10 nKu/m”.
Omnpenenuts pazHoCcTh MoTeHIManoB U IByX TOYEK ITOJs, OHA M3 KOTOPBIX HAXOAWTCS Ha IUIOCKOCTH, a JApyras
yJajeHa oT Hee Ha paccrogHue I = 10 cm

6. Ha paccrostauu y = 4 cm ot OECKOHEYHO JUIMHHON 3apsHKEHHOM HUTH HaXOAWTCs TodedHbIH 3apsn = 0,66 #Kn. Ilon
JIEWCTBHEM TIOJIS 3apsi]] MPUOIKAETCS K HUTU J0 PACCTOSIHUSA I'p = 2 cM; TIpH 3TOM coBepluaercst padora A = 5 mx/rc.
Haiitu nuHEiHy0 IIIOTHOCTG 3apsiia T Ha HUTH.

7. IlpocTpaHCTBO MEXIy IUIaCTUHAMM IUIOCKOIO KOHIEHCATOpa 3allOHEHO IUAJIEKTPUKOM. PaccrosiHue Mexay
wiactudamu 0 = 2 wu. Ha miactuHbl KOHJIEHCAaTOpa HojgaHa pasHocth noteHiwaioB Uy = 0,6 xB. Ecnu, oTKII0uuB
HMCTOYHUK HAIMPSDKEHUS, BBIHYTH TUAJIEKTPUK M3 KOHAECHCATOpAa, Pa3HOCTh MOTEHILMAJIOB HA IUIACTUHAX KOHJEHCATOpa
Bo3pacraer mo U, = 1,8 xB. HaiiTu TOBEPXHOCTHYIO IUIOTHOCTh CBSI3aHHBIX 3apsliOB Oc, Ha IUDIICKTPUKE U
JIUDJIEKTPUYECKYIO BOCIIPUMMYUBOCTD ¥ TUJIEKTPUKA.

Tema 10. ITocTOSIHHBII 3J1eKTPHYECKH TOK. DJIEKTPUYECKUH TOK B Pa3JINYHbIX cpeax.

[Tpaktudeckoe 3anstue Ne 21, 22. PacueTsl conpoTuBIIeHUs, OaTapeil CONPOTUBICHUH, TOKOB U
HaNpsHKEeHUH B OJTHOPOHBIX LEeMsaX. PacueTsl paboThl, MOITHOCTH U TEIJIOBOTO AEHCTBHS ToKa. Pacuer
HEOJTHOPOJHBIX YYaCTKOB LeMU. PacyeTbl TOKOB, HampsyKEHHH, paOOThl, MOLTHOCTH M TEIUIOBOTO
JNEUCTBUS B 3aMKHYTBHIX LEINsX, K.ILJX. 3aMKHYTOM uenu. Pacuer passerBiieHHbIX Leneu. [Ipasuna
Kupxroga

KontpombHslii Bonpoc

1. CKOIBKO 3JIEKTPOHOB MPOXOMUT 3a | ¢ uepe3 ceueHne MpoBOIHMKA auameTpoM 0,5 My MEITHOTO ITPOBOAHMKA JUTMHON
-8
20 m Tpu HaIpsDKEHUU Ha ero KoHIax 12 B? VY nensHoe conporusnenne mequ: p = 1,7-107 Om-m.

2. DJIC 6atapeu 10 B. Ilpu cue Toka 0,4 4. KI1/] 6atapen pasen 0,8. Onpenenuts ee BHYTPSHHEE CONPOTHUBICHUE.

— £ 0.03
3. Cuna ToKa B nenu HM3MCHACTCA CO BPEMCHEM II0 3aKOHY I=5¢ t. OHPC,HGJ'H/ITI) KOJIMYECTBO TCIUIOTBI, KOTOPOC
2
BBIJICJINUTCA B IIPOBOJAHUKC COIMPOTHUBICHUCM R=8 Om 3a BpEMsl, B TCHCHNEC KOTOPOI'O TOK YMCHBIINUTCA B € Pas.

4. JlBe rpynmsl U3 TpeX MOCIEA0BATENBHO COCAMHEHHBIX 2JIEMEHTOB COeAMHEHBI NapaenbHo. DJC kaxk0ro dJ1eMeHTa
¢ = 1,2 B, Buyrpennee conporusienne I = 0,2 Om. Ilonedennas Oarapes 3aMKHYTa Ha BHEIIHEE CONPOTHUBIICHHE
R = 1,5 Om. Haiitu cuity Toka | Bo BHemHe#H neny.

5. Ilpwm noxkmoyeHnH pe3ucTopa K OaTapee ralbBaHMYECKUX 3JIEMEHTOB CHJIAa TOKa B IIeNH paBHA |1 = 2 A, HarpsHKeHHe
Ha pesucrope U; = 3 B, MOIIHOCT TOKa BO BHEIIHEH LETH P;= 6 Bm. Ilpu NOAKIIOYEHUH K ITOH kKe

*
farapee APYroro pesucTopa Cuiia TOKA B LIEMHM CTana paBHOM |,= 4 A, nanpssxenue — U 5, MOIIHOCTb TOKa — P, = 0 Bm.
Omnpenenure O/]C 1 BHyTpeHHEe CONPOTHUBIEHHE OaTapen

6. Ilo mpoBoguuKy comporuBieHrneM R =3 Owm Teder paBHOMEpPHO OT HYJIS Bo3pacTatomuii Tok. [1pu aTom 3a Bpemst 7=
8 ¢ B npoBogHuKe BoAensercs 200 [owe Terna. Onpenenuts 3apsi 0, NPOMIEAINHI 10 IPOBOJHUKY.

7. B mexe ycTaHOBJIIEHO C€Mb MOTOpPOB, BKJIIOUEHHBIX MAapajUIENbHO B CeTh ¢ HampsbkeHweM 120 B. Kaxielii MoTop
notpedisier MomHocTh 1,2 xBm. Onpenenuts: 1) TOK, MOTpeONIeMBbIii KaKAbIM MOTOpOM; 2) TOK B ceTu; 3)
HANpsDKEHUE Ha 3aKMMaX JWHAMO-MAIIMHBL, KOTOPBIE OTCTOST OT Iiexa Ha paccrosHuM 125 m. IlpoBoma menHble




5 2
ceuenueM 25-107 u°. Onpenenurs NOTEPIO MOIHOCTH B MPOBOJAX.

8. Tlpu monyueHUU aTOMHUHUS JIIeKTpon3oM pactBopa Al,Os; B paciuiaBJIeHHOM KPHOJIUTE MPOXOMUT TOK B 1 kA npu
Pa3HOCTH MOTEHIUANIOB 8 B. 3a Kakoe BpeMsl BbIIEIUTCS 500 xe amomunusn? Kakast snekTpudeckast SHEPIrust
pu 3TOM OyJer 3aTpadeHa?

9. BHyTpeHHee CONPOTUBIEHUE 3TUX DJJIEMEHTOB COOTBETCTBEHHO paBHbl 1 m 2 Om. UYemy paBHO BHEIIHEE
conporuBieHne R, ecnu Tok |1, Tekymmuii uepes ¢; paBen 14? Haiitu crity Toxka |, naymero gepes &,. Halitu cumy Toka
Ir, mmymero dyepes comporuBieHne R Omnpenenurs MOIIHOCTh TOKA, BBIICISEMYIO KaXKIBIM 3JIEMEHTOM IIEHH.
Onpenenuts KITJI xaxxa0ro aneMeHTa.

THT

Tema 11. MaruuTHoe nmoJjie u ero cBoiicrsa. MarHuTHoe moJje B BelecTse.

[Ipaktuyeckoe 3ansitue Ne 23, 24. PacyeTbl MAarHUTHBIX TOJIEH TOKOB pazIUYHON (HOPMBL.
IIpumenenne Teopemsl buo-Capapa-Jlannaca 1 3aKkoHa NOJHOrO TOKa. Pacuer IBHMKeHUs 3apsl0B B
MarHuTHOM noJje. PaBHOBecHe U IBUJKEHUE TOKOB B MAarHUTHOM I10J1€

KontpomnsHslii Bonpoc

1. Onpenenuth HHAYKLIHUIO MAarHATHOTO MOJISA, CO3AaBAEMOr0 OTPE3KOM MPSIMOro MPOBOJIA, B TOUKE, pABHOYJAJIEHHOH OT
KOHIIOB OTpEe3Ka M HaXomsmuecs Ha paccTrosaun a = 20 cu ot ero cepeannsl. Cra Toka B npooge | = 30 4, nmuHa ero
L=10cm.

2. DIJeKTPOH ABWXETCS B MArHUTHOM noJie ¢ nHaykuueit B = 10 m7Tr no BUHTOBOM JIHKMN paguycoM R= 1 cu n marom
h =6 cm. C xakoil CKOPOCTBIO W MMOJ KAKUM YIJIOM K HANPABJICHUIO CHJIOBBIX JIMHHUW 3JIEKTPOH BJIETE] B MarHUTHOS
nosue?

3. IlpoBomuuk mMeeT GopMy OECKOHEUHO JUIMHHOTO IWIMHIPA C BHYTPEHHUM pajguycoM Ry = 7,5 cu n BHemHNM R; =
10 cm. Texymmii 1o MpOBOAHUKY TOK cwitoi | = 1 4 paBHOMEpHO pachpereneH 1o cedeHnuio. OnpenenuTs HHIYKIHIO
MarHUTHOI'O MOJISL HA paccTOsHUM I = 12,5 cm OT ocH NPOBOJHUKA.

4. Ha pucynke n300paxeHO CEUeHHUE JIBYX NMPSIMOIMHEHHBIX OCCKOHEYHO JUIMHHBIX POBOJHUKOB C TOKOM B IIOCKOCTH
yeprexxa. Paccrosnue AB Mexay npoBomgHukamu paBHo 10 cm, I3 = 20 A, |, = 30 A. Haiitn HanpspkeHHOCTD
MAarHMTHOI'O I0JIs, BEI3BAaHHOrO Tokamu |, u |, B Toukax My, Mo u Ms. Paccrosiuue MiA =2 cm, AM>, = 4 cm, BM3z =3
cM.
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Tema 12. SIBjieHHe 3JIeKTPOMATHUTHON WHIYKIMH.
IIpakTueckoe 3ansaTue Ne 25, 26. PacueT MarHUTHOTO MOTOKA U 3JIEKTPOMAarHUTHON MHAYKLIUU.
Pacyer MHIYKTUBHOCTH IPOBOJHHUKOB, ITPOLIECCOB CAMOMHIYKIIMU U SHEPTMH MarHUTHOTO NOJIS

KontpomsHslii Bonpoc

1. Karymka nmeer 10000 ButkoB miouaaso 100 o’ Bpamaercs ¢ vacrorod 3600 06/mun B MarHUTHOM TIONE
HanpspKeHHOCTBIO 4,1 A/m. Ochb BpalleHus JIOKUT B IIOCKOCTH PaMKU M IEPICHANKYJISPHA CHJIOBBIM JIMHUSM TIOJIS.
Onpenennts MakcumManbHylo OJ1C MHOYKIUU B paMKe.

2. TlpoBonmounslii BUTOK pamuycoM I = 4 cm, nmeroumii conporusiernne R=0,01 Ow, Haxomiarcs B OXHOPOIHOM
MarautHoM moine ¢ uuaykuueir B = 0,04 Tx. Tlnockocts pamku cocraBisier yroi a = 30° ¢ IMHUSIMY UHAYKIIUH TIOJIS.
Kakoe xonnaecTBo anekrpruectso Q mporedyer o BUTKY, €cJIM MarHUTHOE ToJie ucueszaer?

3. O6MoTKa comeHomaa cocTouT 13 N BUTKOB MEIHOM IIPOBOJIOKH, TOIEPEYHOE CeueHHe KOTopoit S= 1 mu’. [nuuHa
conenonpa | =25 cm; ero conporusienue R= 0,2 Ou. Haiitn manykTHBHOCTB L conenonna. Y nenbHOE CONPOTHBICHHE
- -8
memu: p = 1,7-107 Om-m.

Tema 13. Cucrema ypaBHennii Makcgesia. JJ1eKTPOMAarHUTHbIE KOJIeOAHUSA W BOJIHBI.
ITpaktryeckoe 3ansTe Ne 27. Pacuer konebarenbHoro Kourypa. @opmyna Tomcona

KontpombHslii Bonpoc

1. U3 cucremsl ypaBHeHI/Iﬁ MakcBenia NOJMYYUTh YpaBHCHUSA HCIIPCPBIBHOCTU TOKOB W 3aKOH COXPAHCHUA 3apsaa.




2. JlokazaTh, YTO CymMMa TOKOB MpPOBOJWMOCTH M TOKa CMECUICHHUS, CICIUICHHBIX C KOHTYPOM, JEHCTBHUTEIHHO
HENpephIBHA U, CICIOBATEIHHO, TONHBIA TOK, CIEIUICHHBIA ¢ JTIOOBIM KOHTYpPOM, HE 3aBHCUT OT BBIOOpA TIOBEPXHOCTH,
HATSHYTON Ha 3TOT KOHTYP.

3. KonebarenpHblil KOHTYp COCTOMT M3 KOHJeHcaTopa eMKocTbio C = 888 n® n KaTymIku ¢ MHAYKTHBHOCTBIO L = 2
M n. Ha xaKkyro JuInHy BOJTHBI A HACTPOEH KOHTYp?

4. Karymka ¢ narykTuBHOCTBIO L = 30 MK/ H ipHcOeANHEHA K INIOCKOMY KOHJIGHCATOpY C IuIomaasio miactia S= 0,01
M? 1 paccrosuueM Mexay Humu d = 0,1 my. HaiiTH IM3IEKTPHUECKYI0 HPOHHMIAEMOCTh & CPEIbI, 3aIONHSIONMICH
MIPOCTPAHCTBO MEX/y INTACTUHAMH, €CJIH KOHTYP HACTPOEH Ha JJIMHY BOJHHI A = 750 m.

5. KonebatenpHbII KOHTYP COCTOUT U3 KOHAEHcaTopa eMKOCThIo C = 405 #®, KaTyImku ¢ MHIYKTUBHOCTHIO L = 10 Ml H
u compotuBiieHUsI R = 2 Om. Bo cKOMBKO pa3 YMEHBIIUTCS Pa3HOCTh MOTCHIMAIOB Ha OOKJIaIKaX KOHICHCATOpa 3a
OJTUH TIEPHOJT KOJICOaHUI.

6. KomnebatenpHbII KOHTYP COCTOUT W3 KOHAECHCaTopa eMKocThio C = 0,2 k@ W KaTyIIKA ¢ HHIYKTHBHOCTEIO L = 5,07
mI[u. TIpu kakoM JorapuMudeckoM aekpeMeHTe 3aTyxanus N pa3HOCTh ITOTEHIMANIOB Ha 00KJIaKaX KOHICHCATOpa 3a
Bpems t = 1 mc ymeneImmres B Tpu pa3a? KakoBo mpu 3Tom conporusieHue R koHTypa?

7. KonebarenpHbIil KOHTYp COCTOMT W3 KOHJIEHCAaTOpa €MKOCThIo 22,2 n@® W KaTylIKd, HAMOTAaHHOW W3 MEIHOH
nipoBostoku auamerpom 0,5 mm. [nmna karymku 20 cyv. Haliti 1oOpoTHOCTH KOne0aTenbHOro KOHTYpa.

8. KoebarenbHbIM KOHTYp COCTOMT U3 KOHJIeHcaTopa eMKocThio C = 405 n®, kaTymku ¢ MHAYKTUBHOCTBIO L = 10 Ml 1
u conportusieHnss R= 2 Om. Bo CKOJBKO pa3 yMEHBIINTCS Pa3HOCTH ITOTEHLMAJIOB Ha OOKIAJKax KOHAEHCAaTopa 3a
OJTUH TIePHUOJT KOJIeOaHuit?

9. VpaBHeHHE H3MEHEHMs CO BpeMeHeM Toka B KomeGartenbHom komtype umeer Bux | = 0,025in4007t .

WunykrusaocTs KoHTYpa L = 1 /. Haiitu nepuon 7 xonebanwmii, emkocts C KOHTypa, MakcuMaibHyto W, MaraHutTHoro
TIOJIS. ¥ MaKCUMaJIbHYI0 3Hepruto W,, aJ1eKTpHuecKoro noss.

Tema 14. IlepemeHHbBIIT TOK.
IIpakTueckoe 3anatue Ne 28. Pacuersl nenell NEpeMEHHOroO TOKA. Pe3oHaHC HanpsHKeHMM.
Pe3onanc TokoB. MOIHOCTB, BBIIETIsIEMast B IIETH IEPEMEHHOT0 ToKa. TpaHcdopmarop

KontpomsHslii Bonpoc

a) B xoneGarenbubiii koHTYp BKIIOWeH mocnenoBatenbHo uctounuk nepemennoit DJIC € = gnaxCOSw?, TAE
emax = 197 B, w =4 10° C-l, C=02mux®, Ri=R,=100 Om, Ly=L,=L=0,1 In. HaifTu: MaKxcuMasbHbIH
3apsl, KOTOPbIA MPOXOJUT Yepe3 KOHAEHCATOP Cn, AMIUIUTYHOE 3HAYEHHE CUIIbI TOKA B KOHTYPE im, HAUaNbHYIO (a3y
HAIIPSKEHMS B KOHTYPE W, CABUT (a3 MeX Iy TOKOM M HAIPSKEHUEM B KOHTYPE (.

L C
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b) HGHB U3 1NOCICAOBATCIIBHO COCAWMHCHHBIX KOHACHCATOPAa CMKOCTHU C, COIIPOTHUBJICHUA R u KaTyluku ¢
HUHAYKTUBHOCTBIO L NOAKIIIOYCHA K TI'C€HCPATOPY CHHYCOUIAAJIBHOI'O HAIIPSIKCHHA, YaCTOTA KOTOPOro MCHICTCA IIpH
IIOCTOSIHHOI AMIUIUTYAC. Haiitu 4acCTOTy, IpU KOTOpOﬁ AMIUINTYJId HAIIPSOKCHUA Ha KaTYIIKC MaKCUMaJIbHA.

c) [IlepBuunast 0OMOTKa MOHMKAIOIIETO TpaHcdopmaTopa ¢ Kod(hUIUEeHTOM TpaHC(hHOpMAaLIH K = 8 Brmouena B cers

C HaIIpsHDKCHUCM U = 2208 . CompotuBiieHHE BTOPHYHON OOMOTKH | = ZOM TOK BO BTOPUYHOH OOMOTKE
1 s

tpacdopmaropa | = 3A. Onpenenurs Hanpsoxernne U, Ha 3axunmax BropudHoi 06MoTkH. [loTepsMu B IepBHYHOI
00MOTKE NpeHeOpeyb.

d) TIlepBuunas oOMOTKa CHIOBOrO TpaHchopMaTopa Ui NUTaHHS Hakama pamuonpuemunka mmeer N, = 12000
BUTKOB M BKIoueHa B uens ¢ HanpsokernneM U, = 120B . Kakoe xonuuectBo BUTKOB Ny JOIDKHA MMETh BTOPUYHAS

obmotka, eciu ee conporusnenne I = 0,50Mm , a nanpsoxenne naxana U, = 35B npu cune oka | = 1A?

e) B mems nepemenHoro Toka HanpsbkeHueM 220 B u gacroroi 50 ' BKIIFOUSHBI TIOCTIENOBATEIBHO eMKOCTh 35,4 Mk D,
aktuBHOE cornportusiieHre 100 Om 1 UHAYKTUBHOCTHIO 0,7 I'x. HaliTi MOIITHOCTB TIOTPEOIIIEMYIO KOHTYPOM.




f) Hepa3BeTBJ’ICHHaH oenb NEPEMCHHOI0 TOKa COACPKUT KaTyHIKy C AaKTHBHBIM COHPOTHUBJICHHUEM RK =3 Omm

UHIYKTUBHEIM X| = 12 Om, aKTHBHOE COIIPOTHBIICHHE R = 5 Om, xoHzmeHCaTOp C EMKOCTHBIM
conporuBiieHneM X, = 6 Om. K nenm npunoxeno Hanpsoxkenne U = 100 B (neiictByromee 3Hadenue). OnpenenuTs:
1) monmHOEe CONMPOTHBIIEHUE LENH; 2) TOK; 3) KOI((HUIMEHT MOIIHOCTH; 4) aKTHBHYIO, PEaKTUBHYIO H IOJHYIO
MOIIIHOCTH; 5) HaIpsHKEHHE Ha KaXKIOM COIIPOTHUBIICHHH.
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Tema 15. OnTuka. OcHOBHBIE 3AKOHBI TeOMeTPUYecKoil onTHKU. PoToMeTpHs.

[Ipaktuueckoe 3anstue Ne 29. IlpenomiieHne cBera Ha rpaHule paszaena cpen. l[lomHoe
BHyTpeHHee oTpakeHue. [locTpoenne m300pakeHUH B JMH3aX U 3€pKayax, pacueT XapaKTepPUCTUK
N300paxeHuit

KontpomnsHslii Bonpoc

1. BsBecTn GopMyITy TOHKOH JIMH3BI.

2. Ha crexmstaHyI0 npu3My ¢ npenomstiommM yriaom 6 = 50° magaer nox yriaom a; = 30° myd cBera. OnpenenuTs yron
OTKJIOHEHUS ¢ JIyda PU3MOM, €CIIN TT0Ka3aTellb PEJIOMIICHHUS /1 CTeKJIa paBeH 1,56.

3. TlpoxkekTop GIMKHETO OCBELICHUS [HaeT ITy4OK CBETa B BHJE YCEUCHHOrO KOHyca C yrioMm pactBopa 26 = 40°.
CseroBoit morok @ mpoxekropa paBeH 80 xzw. Jlomyckas, 4TO CBETOBOM MOTOK PAaCHpEAeNcH BHYTPU KOHYyCa
pPaBHOMEPHO, ONPEEIUTh CHILY cBeTa | mpokeKTopa.

4. JlroMUHECUEHTHas LUMJIMHIPUYECKas JIaMIla JUaMEeTPOM d= 25 cu u mmaoit | = 40 cm cosmaer Ha
paccTtostHUU ' = 5 .u B HaIpaBJICHUH, ICPIICHAUKYISIPHOM OCH JIAMIIBI, OCBEIIEHHOCTh E, = 2 jx. [IpuHnMas mamiry 3a
KOCHHYCHBI H3ITydaTeNb, ONPENeNuTh, 1) cuiny cBera | B mamHOM HampasieHuwu; 2) sipkocth L; 3) cBerumocts M
JIaMITEL.

Tema 16. BotHoBasi onTuka.

[Tpaktuyeckoe 3austre Ne 30. Pacuersl nBymy4yeBoii unTepdepeniuu Pacuer audpakimoHHbIX
KapTUH Ha KPYIJIBIX 9KpaHax METOJ0M 30H DpeHens, npu AU(paKkUUK HA HIETH U JUPPAKITUOHHOM
peuierke. Pacuer nosisipu3aliuoHHbIX sIBIEHUN, 3aKOH Maitoca

KontpomnbHslii Bonpoc

1. Ha ToncTyio CTEKISHHYIO IUIACTUHKY, MOKPBITYIO OYEHb TOHKOW IUIEHKOH, C TMOKa3aTesieM IpesiomiieHus N = 1,4,
MajaeT HOPMAIBHO TMApAJUICHBHBIA ITydOoK MOHOXpoMmaTtmdeckoro ceeta (A = 0,6 wmxm). OTpakeHHBIH CBeT
MaKCHMAJIbHO ocJiabieH BerecTBre unrepdepennun. Onpeaeants ToImuay d IieHKH.

2. Ha cTexissHHBIN KJIMH HOPMaJIBHO K €r0 I'paHyu I1aJaeT MOHOXPOMATHYECKHH CBET ¢ JIMHON BonHBI A = 0,6 mxm. B
BO3HUKIIEH MPU 3TOM UHTEP(EpeHIIMOHHOI KapTHHE Ha OTpe3Ke AIuHOM | = 1 ey Habmomaercs 10 nonoc. Onpenenutsb
npesoMIstIonyit yron 0 ximHa/

3. Ha mmadparmy ¢ KpyriieIM OTBEpCTHEM paanycoM I = 1 mu magaeT HOpMaIbHO TTapabIeIbHBIN ITY9IO0K CBETA UTHHOM
BonHBI A = 0,05 mxm. Ha mytu mydeit, mpomeamux gepe3 OTBEPCTHE, TOMEMIAIOT 3KkpaH. OmpeaeauTs MaKCHMAaTbHOE
paccTosiHue Dygx OT [EHTpa OTBEPCTHS JO IKpaHa, NP KOTOPOM B IEHTpe AUGPAKIHMOHHONW KapTUHBI eiie Oyaer
HaOJIIOATHCS. TEMHOE IISITHO.

4. Ha menps mmpusoi a = 0,1 Mm HOpMATIBHO NafaeT MapaJUICNbHBIA ITy4OK CBETa OT MOHOXPOMATUYECKOr0 HCTOYHHKA
(A= 0,6 mxm). OnpenenuTs WUpHHY | NEHTPaJIbHOr0 MakcMMyMmMa B IU(DPAKIMOHHOW KapTHUHE, MPOCLUPYEMOH C
TIOMOIIIBIO JIMH3BI, HAXOJSIIIEHCs] HEIIOCPEICTBEHHO 3a IIENbI0, HAa SKpaH, OTCTOSIINH OT JIMH3BI Ha paccTostHun L = 1 .

5. Ha mudpaxunoHHyto pemeTrky HOpMaJIbHO K €€ MOBEPXHOCTH IafaeT NapayieIbHbIH MydOK CBETa C AJIMHON BOJIHBI A
= 0,5 mxu. IlomemenHass BOMM3M pEMICTKH JIMH3A INPOCHUpPYeT AU(PAKIMOHHYIO KAapTHHY Ha IUIOCKMH S3KpaH,
yaaneHHelid oT JuH3bl Ha L = 1 m. PaccrosHue | Mexay IByMs MakCHMyMaMH WHTCHCHBHOCTH IMEPBOTO IOPSIKA,
HabmonaeMbpIMu Ha SKkpane, paBHo 20,2 cu. Ompenenuth: 1) mocrosHHyo d nubpakiMOHHOW pelmieTkH; 2) 4ucio N
mTpruxoB Ha 1 cm; 3) UncIo MakCMMyMOB, KOTOPOE MPY 3TOM JaeT Jqu(paknruoHHas penierka; 4) MaKCUMalIbHBIA yroi
(mqx OTKIIOHEHHUS JIydei, COOTBETCTBYIOIINX ITOCTIEHEMY AN (PPAKIMOHHOMY MaKCUMyMY.

6. Ily4ox ecTecTBEHHOI'O CBETa MaJaeT Ha IOJIMPOBAHHYIO ITOBEPXHOCTH CTEKISSHHON IIACTHHBI, IOTPYKEHHOW B
KUIKOCTh. OTpPaXKEHHBIN OT IUIACTUHBI Iy4OK CBETAa COCTaBisieT yron ¢ = 97° ¢ mamarommum mydkoM. OIpeenuTsh
MOKa3aTesb NPETOMIEHUS N )KUIKOCTH, €CIIM OTPAXKEHHBIA CBET MOJHOCTHIO MOJISIPU30BaH.

7. JBa nuxons (momsipusaropa) N; u N, pacnonoxeHsl Tak, 4To Yroi a MEXAY MX IIOCKOCTSIMH IPOITYCKAaHUsI paBeH
60°. Onpenenuts: 1) BO CKOJIBKO pa3 yMEHBIIUTCS HHTEHCHBHOCTD CBETA TP IPOXOXKICHUU depe3 oauH HuKomb (Ny);




2) BO CKOJIBKO pa3 YMEHBIIHUTCS MHTCHCHBHOCTH CBETAa MNPHU INPOXOXKAECHHU depe3 oba Hukonsa? [Ipn mpoxoxiaeHuu
Ka)XJIOTO U3 HUKOJICH MOTEpH Ha OTPa’KeHUE U TOTJIONICHUE CBETA COCTaBIISIOT 5%.

8. Hy‘IOK YaCTUYHO-TIOJIAPU30BAHHOI'O CBCTA PACCMATPUBACTCA 4YC€PE3 HUKOJIb. HepBOHa‘laJ’IBHO HUKOJIb YCTAaHOBJICH
TaK, YTO €Tr0 IUIOCKOCTH HNPONYCKaHUA NapaslyiejibHa INIOCKOCTH KoJeOaHui HHHeﬁHO-HOHHpHBOBaHHOFO CBCTa. HpI/I
IOBOPOTC HUKOJISL Ha YroJi 0 = 60° MHTEHCUBHOCTH MMPOITYyCKAEMOIro UM CBCTa YMCHLIIWJIACH B k=2 pa3za.

OHpeIleJ'H/ITI) OTHOIICHUC I e/l n HHTCHCHBHOCTEH €CTCCTBECHHOI'O U HHHeﬁHO-HOHHpHBOBaHHOFO CB€Ta, COCTaBJIAOIINX

,HaHHBIﬁ ‘IaCTI/I‘IHO-HOJIHpI/BOBaHHBIﬁ CBCT, d TAKIKC CTCIICHb NMOJIAPU3ALINN P ITy4dKa CBCTA.

9. MHcToYyHMK MOHOXPOMAaTHYECKOI'O CBETA C JJMHOW BOJIHBI Ao = 600 Hm mBUKETCS IO HANPABJICHUIO K
HabOmogareno co ckopoctbio V= 0,1 ¢ (¢ — CKOpOCTh pacHpOCTpaHEHHs SICKTPOMATHUTHBIX BONH). Ompenenuth
JUTHHY BOJTHBI A H3ITY4eHUs, KOTOPYIO 3apETHCTPUPYET CIEKTPATBHBIN PUOOp HAOIIOMaTEIs

Tema 17. DiieMeHTHI KBAHTOBOH M aTOMHOM (pu3uKU. KopmycKyJ/IsIpHO-BOJHOBOM yaJIN3M.
JJieMeHThI (U3UKN KOHTAKTHBIX SIBJICHHIA.

IIpaktnueckoe 3ansaTue Ne 31. 3akoHBl TEIJIOBOro u3NydeHHs. Pacder CBOICTB KBaHTOB
(potoHOB). DOTOIPPEKT, TOPMO3HOE pPEHTITEHOBCKOe wu3iydeHue U ddpdexkt Kommrona.
Bonopomonono0Hsiil atom

KontpomnsHslii Bonpoc

1. U ccnenoBanue crnekrpa usiaydeHuss ComHIA MOKA3bIBAET, YTO MAKCUMYM CHEKTPAIBHON MJIOTHOCTH HEPreTHYECKON
cBeTUMOCTH cooTBercTBYyeT JuuHe BOJHBI A = 500 nm. [lpuammas ConHie 3a dYepHOE TEJNO, ONpenenuTh. 1)
SHepreTUdecKyio ceetumocTh R Connna; 2) notok sueprun ., n3mydaemsiii ConHieM; 3) Maccy 3JI€KTPOMarHUTHBIX
BOJIH (Bcex JUINH), n3mydaeMbix Comniem 3a 1 c.

2. JlnwHA BONHBI Ay, HA KOTOPYIO MPHUXOIUTCS MAKCHMYM SHEPTHH B CIIEKTPE M3IyYCHHs depHOro Tena, paBHa 0,58
mrm. OTpeIeTUT, MAKCUMAITEHYIO CIICKTPATBHYIO TUIOTHOCTH SHEPTETHYECKOW CBETUMOCTH (I T)max, PACCUNTAHHYIO HA
WHTEPBaJI JUTHH BONH AA = | Hm, BOTU3U Ap,.

3. Omnpenenute MaKCUMAIBHYIO CKOPOCTb Vg (DOTORJIEKTPOHOB, BBHIPHIBAEMBIX C MOBEpXHOCTH cepebpa: 1)
YIBTPa(HOIETOBBIM U3ITyUCHHUEM C JUIMHOM BONMHBI A1 = 0,155 mxom; 2) y-usiydenuem c JuimHON BomHbl Ay = 2,47 nw.

4. OmpenenuTs KpacHYIO TpaHUIy Ao GoTodddexTa s Me3us, eCau MPU OO0TYyICHUU €ro MOBEPXHOCTH (PHOICTOBEIM
CBETOM JTUHOM BONHBI A = 400 1y MakCHMaIbHAS CKOPOCTh Vi GOTOANIEKTpOHOB paBHa 0,65 Mw/c.

5. Ily4ox MOHOXpOMAaTHYECKOTrO CBETa C JJIMHOW BOMHBI A = 663 wu magaer HOpMAJIBHO Ha 3€PKaJbHYIO IIIOCKYIO
noBepxHocTh [loTok sneprum @, = 0,6 Bm. Onpenenuts cuiny F naBieHns, UCIIBITHIBAEMYIO 3TOH MOBEPXHOCTHIO, a
taxke uncao N ¢oroHoB, magaromux Ha Hee 3a Bpems t = Sc.

6. IMapammensHblil mydok cBera mmuHOM BoMHBI A = 500 wM majzaeT HOPMAJIbHO Ha 3aYEPHEHHYIO ITOBEPXHOCTS,
nponsBons nasieHne P = 10 mxlla. Ompenenutb: 1) KOHUEHTpanuio 7 (OTOHOB B Iydke, 2) 9ucio Ny (OTOHOB,
I1aTAONMX Ha OBEPXHOCTH IUTomansio 1 42 3a Bpems 1 c.

7. B pesymbrare 3¢ dexra Komnrona (HoToH Ipu coyaapeHnn ¢ 3JIEKTpOHOM ObLI paccesiH Ha yroin 6 = 90°. Dueprus &'
paccestnHoro ¢orona pasna 0,4 MoB. OnpenennTs SHEPTHIO & (JOTOHA JI0 paCCEesTHUSL.

8. ®oron c smeprueit ¢ = 0,75 Mb>B paccesuicst Ha cBoGomHOM siektpore mox yriaom 6 = 60°. [NpuHmmasi, uTo
KMHETHUYECKast SHEPTHSL ¥ UMITYJIBC JIEKTPOHA JI0 COyAapeHust ¢ POTOHOM OBUTH IPEHEOPEKMMO MaJlbl, ONPEACIHUTS: 1)
SHEPTHIO &' paccessHHOro (OoTOHa; 2) KWHETHIECKYI0 SHEpruto 7 2JIEKTpOHA OTAAuH; 3) HApaBJICHHUE €r0 JBIDKCHUSI.

9. BeramenuTs paauyc nepBoii opouTsl aroMma Bogopoza (bopoBckuii paanyc) U CKOPOCTB AIIEKTPOHA Ha 3TOH opOuTe.

10. Onpenenuts 3HEpPrur0 ¢ (OTOHA, COOTBETCTBYIOIIErO BTOPOW JIMHMM B TepBOW HH(ppaxpacHOW cepuu (cepuu
[Tamena) atoma Bosioposa.

11. Onpenenuts JUIMHY BOJHBI Ak, W DHEPTUIO &k, (oroHa K,-THMHUM pPEHTIEHOBCKOI'O CIIEKTpa, H3Iy4aeMoro
BOJIb()pamMoM 1pu OOMOAPIMPOBKE €r0 OBICTPHIMHU AIEKTPOHAMHL.

12. DneKTpoH, Ha4YaIbHON CKOPOCTHIO KOTOPOI'O MOXKHO IPEeHEOpedb, MPOoIIe YCKOPSIONIYI0 pa3HOCTh MoTeHIuanoB U.
Haiitu nymmay Bonusl e bpoiinst A st nyx ciygaes: 1) Uy = 51 B, 2) U,= 510 kB.

13. Hcronb3ysi COOTHOIICHHE HEONPEEeNICHHOCTE SHEPIMM W BPEMEHH, ONpENeNHTh ECTECTBEHHYIO IIHPHHY A4
CHEKTPAJIbHON JIMHAN U3JIYdeHHUS aToMa MU MepeXoJie ero u3 Bo30YyKEHHOr0 COCTOsIHUS B 0OcHOBHOe. CpenHee BpeMs
T JKM3HH aTOMA B BO30YICHHOM COCTOSIHHM IPHHSATH paBHbM 10 ¢, a juminy Bonse! A manydenus, papHoit 600 mu.

14. B GeckoHeuHO FJ'Iy6OKOM OIHOMCPHOM IMPAMOYT'OJIbHOM IMOTCHIHUAJIBHOM SIIUKE HIPIpPIHOﬁ | HaXOAUTCA JJICKTPOH.

BerauciuTh BEpOSTHOCTH TOT'O, YTO 3JCKTPOH B BO3OYKICHHOM cocTOsTHUH (n = 2) Oynet oOHapyXeH B CpeqHel TpeTH
SIIITAKA.




Tema 18. dnemeHTHI GU3UKN ATOMHOIO siApAa.
[Tpaktuyeckoe 3ansaTue Ne 32. Pacuer sHepruu CBS3U siiep, SHEPreTHUECKOTO BBIXOJA SACPHBIX
peakuuii, IpOUECCOB SACPHOU DHEPTE€TUKHU

KontpomnsHslii Bonpoc

1 . 2 .
1. Bomopoxn (/) oboramen aeiirepuem (/). Onpenenuts MaccoBble NONH @) BOIOPOXA U @, JACHTEpHUs, €CIH
OTHOCHTEIIbHAsS! aTOMHas Macca M Takol cMecH Oka3anach paBHOM 1,122,

o 209 - 27
2. OHpeZleJ'H/ITI) OTHOIICHUEC CCYCHUU O'] /02 SACP BUCMYTA ¢4 Bl U aJTIOMUHHSA |4 Al .

234
3. Smpo mentynus ,; NP 3axsarumno snmektpon u3 K-oGomouku atoma (K-3aXxBar) M HMCIYCTHIO @-4acTHLy. S1po

KaKOro 3JICMCHTA MOJYYHUJIOCHh B PC3YJILTATC OTHUX HpeBpaHIGHI/Iﬁ?

27 .
4. Onpenenuts HAYANIBHYIO aKTUBHOCTH Ao PAJMOAKTUBHOTO MAarHUs |, Mg Maccoit m= 0,2 uke, a TaK)Ke aKTHBHOCTH
A 1o ucreuenuu Bpemenu t = 1 u. [Ipeamonaraercsi, YT0 BCE aTOMbI H30TOMNA PAIUOAKTHBHBIL.

5. Ilpm onpenenennu nepuona moiypacrnaia T;, KOPOTKOXKHUBYIIETO PaHOAKTHBHOIO W30TOIA MCHONB30BaH CUECTUHK
umIyascoB. 3a Bpems At =1muun B Hayane HaOmomenus (t=0) Obuto Hacumtano Am =250 wMIynbCOB, a MO
ncredeHun BpemeHu t = 1 u 3a Toxxe Bpemst — Ay = 92 ummynsca. OnpenenuTs NOCTOSHHYIO paAHOaKTUBHOTO pacraja
A ¥ IepUOJ TToTypaciana 1/, U30TolIa.

o o 60 o
6. Toueunslii PaauOaKTUBHBIM MCTOYHHK ,- CO HaxXoAuTCsA B ILCHTPEC CBUHIIOBOI'O C(bepnqecxoro KOHTCHUHEPpA C

TOJIIMHOW CTeHOK X = 1 cm W HapyxHbIM paguycoM R = 20 cum. Onpenenuts MakCHMaIbHYIO aKTHBHOCTB A,y
HCTOYHHKA, KOTOPBI MOXHO XPaHUTh B KOHTEHHEPE, €CIIN JOIyCTUMAs TNIOTHOCTh MOTOKA Jy,, P-POTOHOB Ha BBIXOIE

. - 60
u3 KoHTeitHepa pasHa 8-10° ¢y 2 TIpUHATS, Y4TO IPH KAXIOM aKTe pacrajia sapa ,, Co wucnyckaercst n = 2 y-¢orona,

CpelHsis SHEPTUsl KOTOpbIX € = 1,25 MbB.

7 -
7. OnpenenuTsd yaeabHYIO SHEPIHIO CBA3U AIpa 5 Li.

. 23
8. Ompenenuts 3Hepruio E, KOTOPYIO HyXHO 3aTPaTHTb JUIsl OTPbIBA HelTpoHa oT siapa | Na.

. 9 1 4 6| ;
9. Haiiru snepruto peaxunn , Be+ H—,He+ LI, ecin ussecrro, uro xunernueckue suepruu nporona Ty = 5,45
MbB, sinpa renust Ty, = 4 MbB u uto siipo renust BeuieTeno mox yriaom 90° K HalpaBIeHHIO IBUKCHHS IPOTOHA, a SIpo-

9
MMUIICHDb , Be — HCIIOABUKHO.

10. P ZM 6 i o) +
. AIUOAKTUBHOC HﬂpO Marays 12 g BBI pOCI/IJ'IO HO3I/ITpOH " HeI/ITpI/IHO. HpeﬂeJ'II/ITB SHEPFI/IIO Q 3TOro ﬁ -pacr[azla
spa.

Kpurtepun onennBanus
OneHuBaHUE TEKYIIETO KOHTPOJISL MO CAMOCTOSTENBHONH padoTe Ha MPAKTUYECKUX 3aHSITHSIX
OCYIIECTBISICTCS MO HOMUHAJIBHOW INKaje — 3auTeHo/He3auTeHo. OOmias OIeHKa KaKJI0ro OTBETa
OCYILIECTBIISICTCS B OTHOIIIEHUU TOJTHOTHI OOBSCHEHUS TEOPHU, METOJAa U CIIOC00a pelIeHus 3a1auu K
o0IIeMy COJIep>KaHUIO PEIICHUS 3a/1a4H (BBIPAXKAETCS B MPOIICHTAX).
3a OTBET CTaBHUTCS OIEHKA «3a4TEHOY» Tpu 001Iel orieHke 75%.
KonudecTBo MOMBITOK U BpeMs Ha 00BSICHEHUS X0/1a PEIICHUS 33a/1a4 — HEOTpaHUYCHHO.
Kputepun ornenuBanus 0pu TEKyIIeM KOHTpOJie (CaMOCTOSITENbHOE pEIICHHE 3aJady |
0OBSICHEHUE UX PEIICHUS):
— TMPaBUJBHOCTh pEIICHHWS 3aJa4d Ha OCHOBE (PHU3MYECKUMX 3aKOHOB U  METOJOB
MaTEeMaTHYECKOT0 aHaJIN3a;
— 3HAaeT W MOHMMAaeT 3aKOHBI (PU3UKUM M yMEET WX HCIOJB30BaTh MPHU PEIICHUU 3a1ad U
O0OBSICHEHUU UX PEUICHUS, B TOM YHCJIE CBSI3aHHBIX C MPO(ECCHOHATBLHOM IS TEIBHOCTBIO;
— SI3BIKOBOE O(pOPMIICHHE OTBETA.



IToka3aTenu u miKana OLCHUBAHUS

Il xana oneHNBaHUA IToka3zarean

COJIEpKAHNE OTBETA B LIEJIOM COOTBETCTBYET PEIICHUIO 3a10a4H;

OOHapy)XMBaeT BIIQJCHHE MOHATHHHO-TEPMUHOJOIMYECKAM  alllapaToM  JUCLMILUIMHEI,
OTCYTCTBYIOT OIINOKU B YIIOTPEOJICHNN TEPMHUHOB,;
3auTeHo JIEMOHCTPUPYET YMEHHE apIyMEHTHPOBAHO M3J1araTh COOCTBEHHYIO TOUKY 3PEHHS;

OOBSCHEHNE pEIICHHs 3aJayd COMPOBOXIACTCS aJEKBATHBIMHM HILTIOCTPAlMSAMH (CXEMaMH,
YepTekaMu), HEOOXOAMMBIMY JUIS PEILICHUS;

paborTa BBIIIOJIHEHA aKKypaTHO, 03 IIOMapoK W UCIPaBICHHUN

€ClIi COJEp)KaHHWE OTBETAa HE COOTBETCTBYET TEME 3aJlayd WJIM COOTBETCTBYET €MY B OYEHb
MaJiol CTENEeHHU;

JIOITyCKAET OIIMOKH B MUCITONF30BaHUU TCPMHUHOJIOTHH,

MTOSICHEHUE U3JIaraeTcs OECIopsI0YHO U HEYBEPEHHO;

OTCYTCTBYET apryMCHTAITUS M3JI0KCHHOW TOYKHU 3PCHUS, HET COOCTBECHHO ITO3UIINM;

paboTa BEITIOHEHA HEAKKYPATHO, C OOMJIMEM ITOMaPOK U MCITPABIICHHN

He 3aureno

3amuTa 0TYETOB 10 JIAOOPATOPHBIM paboTam

JlabopaTopHnasi padora Ne 1. O0paGoTka pe3yJabTATOB M ONpeleeHHe IOIPelHoCTel
(pusnyeckux M3MepeHui

KontpomnsHslii Bonpoc

1. O6’BHCHI/ITC, YCM OTJIMYAIOTCA NPAMbBIC MCTOAbI U3MCPCHUSA OT KOCBCHHBIX ?

2. ChyuaifHble IOTPEIIHOCTH U UX OLEHKA. JloBepHUTENbHBIN HHTEPBAJL.

3. Kak wu3MeHHTCS WUpUHA JOBEPUTEIHHOTO HHTEpBaja, €CIU NIPH OJHOM M TOM K€ YHCIE H3MEPEHHH n =5
TpeOoBaHUE K HANEKHOCTH MOBBICUTE ¢ 0,95 mo 0,987

4. Kak u3MeHHWTCS IIMpWHA JOBEPUTEIHHOIO HWHTEpBaja, €CIM NpU 3aJaHHOW HaaekHOCTH (0,95 TOBBICHTH YHCIO
u3mepenuii ¢ 3 1o 5? ¢ 3 o 10? ¢ 10 5o 60?

5. Cucrematnueckue NOTrpCIIHOCTHU U UX OLICHKA. HpI/I60pHa$I NOrpCIIHOCTb. Knacc Tounocrn.

6. Ha YCTAaHOBKC BO3MOKHBI JBC JJICKTPUYCCKHEC CXCMbl BKJIHOYCHHUA aMICpMETpa ©W BOJIBTMETpA. Kaxkosa
CUCTCMATHYCCKA MOIrpCIHOCTL U3MCPCHUS YACIIbHOIO CONPOTUBJICHUS JJISL Ka)K,HOﬁ u3 cxem?

7. OOpaboTKa pe3yIbTaTOB KOCBEHHBIX H3MEPEHHH.

8. Hmeercs nunmuHap paguycoM R u qimHON 0. [Tpn u3MepeHny MTaHreHIMPKYIEM 0Ka3aloch, 9To R = 55,3 MM, U =
63,5 Mmm. OrieHITE OTHOCUTENBHYIO IOTPENIHOCTh H3MEPEHHH 00bEMa IMIIMHIPA.

JlabopaTopHasi pa6ora Ne 2. 3yueHne 3aKOHOB PaBHOYCKOPEHHOI0 IBHKeHHUsI HA MalllMHe
ATByna

KontpombHslii Bonpoc

1. Kakoe JBH)KCHHEC HA3bIBACTCA paBHOYCKOpCHHBIM? HpI/IBC,I[I/ITG IPUMEPLI pPaBHOYCKOPCHHOI'O JABUKCHUS.

2. Z[aﬁTe OIpCACICHUC CPCAHCTO U MTHOBCHHOI'O YCKOPCHUA.

3. 3ammiure CUCTEMBI ypaBHeHI/Iﬁ, OIMUCBIBAIOIINX PABHOYCKOPCHHOC ABUIKCHNUEC B BEKTOPHOM W KOOPAWHATHOM BHUIAX.
HOJ'Iy‘II/ITe U3 HCC 3aBUCHUMOCTH! 1) MCKAY CKOPOCTbIO, YCKOPCHUCM U HpOﬁHEHHBIM IyTeEM IpU paBHOYCKOPCHHOM H
PaBHO3aMCUICHHOM JBUKCHHUU, 2) MCKIY HavaJIbHOH M KOHEYHOU CKOpPOCTBIO, BpPECMCHEM JBUIKCHUSA U HpOﬁHEHHBIM
IyTEM ITPHU PABHOYCKOPCHHOM M PABHO3aMCJICHHOM JIBWKCHUU.

4. Ob6ocHyliTe NpUHIMH pabOTH MAIIMHBI ATBY/Ia M BEIBEJUTE PACUECTHYIO (DOPMYITY.

5. JIBe rupu Maccamu 2 KT U | KT COEIMHEHBI HUTHIO U MEPEKMHYTH Yepe3 HEeBECOMBIH HETOABIDKHBIN Oyok. Haiitn
YCKOpEHHE TPY30B BO BpeMsl IBIKEHHUS. TpeHrneM HUTH O OJIOK M BECOM HHUTH NpEeHeOpeys.

6. Ilo camocTOATENBHO COCTaBICHHOMY TIpaduKy 3aBHCHMOCTH YCKOPEHHS a(f) OT BPEMEHH IOCTPOHUTH T'padyKu
3aBHCHMOCTH CKOpOCTH V(?) n koopauHaThl X(¢) oT BpeMeHu. [IpuHATH, 4T0 HavaimbHBIE 3HaYeHHs ckopocTd Vo = O n
KoopauHaTHl Xg = 0 —3amaHsl.




JlabopaTopHnasi padora Ne 3. Omnpenenenue ko3g¢uuueHTa TPeHHs KadeHUS MeTOI0M
HAKJIOHHOT'0 MASITHUKA

KontpomnbHslii Bonpoc

1. Jaiite onpeneneHne CUIIbl PEaKIUs OTOPHI.

2. Z[aﬁTe OIPCACICHUC CUJIbI TPCHUSA, CWIbI TPCHUSA KaUCHUS, CUJIbI TDCHUSA CKOJIBbXKCHU .

3. Cdopmymupyiite 3akoH AMoHTOHa-Kynona. Uem koa¢uumeHT TpeHHs KadeHHs OTJIMYaeTcsi OT Kod(¢HuuMeHTa
TPEHHS CKOJIBXKCHUSI?

4. HOJ'Iy‘II/ITe (bOpMyJ'Iy JUTA OIIPCACITICHU S KO3(1)(1)I/IHI/IGHT3 TPECHUA KaUYCHUS MCTOAOM HAKJIIOHHOI'O MasATHHUKA.

5. Kak Biuser JUIMHA, TOJIIWHA U MaTCPpUaJl HUTH Ha PE3YJIbTAaThl onbiTa?

JlabopaTopHasi pabora Ne 4. IIpoBepka 3aK0HA COXpAHEHHUSI HMITYJIbCA

KontpomnsHslii Bonpoc

—

Kakas (1)1/131/1qecxa;1 BCJIMYMHA HA3bIBACTCA I/IMHyJ'H)COM? HazoBute CANMHUIBI U3MCPCHUA UMITYJIbCA.

CdopmynupyiiTe 3aK0H COXpaHCHUS UMIYIbca. Kak 3T0T 3ak0H MOXKHO BhiBecTH u3 11 3akoHa Herotona?

Kakas (1)1/131/1qecxa;1 BCJIMYMHA HA3bIBACTCA SHGPFHGﬁ? B xaxnx CANHULIAX U3MCPACTCA SHGpFI/ISI?

Sl A

. Kakas ¢usmdeckas BenmdrHA Ha3bIBaeTCS KMHETHICCKOU 3Heprueit? Uemy paBHa paboTa MO M3MEHEHHIO CKOPOCTH
Tena?

5. Kakas (1)I/I3I/I‘ICCKaH BCJIMYMHA HAa3bIBACTCA HOTeHIlPIaJ'IBHOﬁ SHEPFHEﬁ? Kakue BHUIbI HOTGHHH&HBHOﬁ OHCPIrun
HW3BECTHEI B MEXaHUKe?

Kakas ¢usndeckas BenndyrHa Ha3bIBACTCS MTOTHON MEXaHWICCKOM SHEpTrHen?

BriBennte pacuernyro popmyiy. ITo kotopoid Ber paccuntsiBamy ko3 GHUIMEHT TPEHHUS KaueHNs?

6.
7. BriBeguTe 3aK0H COXpaHCHHUA MIOJTHOM MEXaHHYECKOU OHCPIrUuu. HazoBute YCJIOBUS BBIIIOJHCHHAS 3TOTIO 3aKOHA.
8.
9.

Pemmnte n 00BsicHuTh 3amady. [IBa rpy3a maccamu 10 xe u 15 ke nmozxBemeHsl Ha HATSX JUIMHOW 2 M Tak, YTO TPY3bI
COIPUKACAIOTC MEXAY co0oi. MeHpImii rpy3 ObuT OTKIIOHEH Ha yron 60° u ormymieH. Ha kakyro BBICOTY ITOTHUMYTCS
o0a rpy3a nociue ygapa? Yaap cuutath HeynpyruM. Kakoe KoJqudecTBo Teria IIpyu 3TOM BBIJEIsIeTCs ?

10. Pemmts 1 00BsicHUTH 3a1auy. [IBa rpy3a maccamu 10 ke u 15 ke moaBemeHsl Ha HUTAX JUTMHOW 2 M Tak, 4TO TPY3bl
COIPUKACcaIOTCs MEeXAy co0oi. MeHpImmii rpy3 ObuT OTKIIOHEH Ha yron 60° u ormymieH. Ha kakyro BBICOTY ITOTHUMYTCS
Ipy3sl NOCIIE YIPYTOro HEHTPAIBHOTO yaapa.

JlabopaTopHasi paGora Ne S. IIpoBepka 0CHOBHOI'O 3aKOHA BPalaTeJbHOI0 ABHKEHHS Ha
masiTHnke O0epOexa

KontpomnsHslii Bonpoc

YrioBasi CKOpOCTh U YIJIOBOE YCKOPCHHE.

MomenT CHJIbl, MOMCHT UMITYJIbC4, MOMCHT MHCPIUH.

ypaBHeHI/Ie MOMCHTOB.
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OcHOBHOE YPaBHCHUC OWHAMHWKH BpALIATCIBHOIO ABWKCHHA TBEPAOro TClIa BOKPYr C 3aKp€HJ’I6HHOI>i OChIO
BpallCHUs.

5. BrluncieHue MOMEHTOB HHCpLUU HpOCTGﬁmHX TCI — MaTepHaJ’IBHOﬁ TOYKH, 06pyqa, AWCKa, CTCPIKHS, 1Iapa.

JlabopaTtopHnasi paGora Ne 6. IIpoBepka Teopembl I'rojirenca-lllteiiHepa mpu momoumu
(u3nyecKOro MassTHMKA

KontpomsHslii Bonpoc

1. Kakas (1)I/I3I/I‘IGCKaH BCJIMYMHA HA3bIBACTCA MOMCHTOM I/IHepHI/II/I?

2. Beeante Qopmynbl U onpeneneHusi MOMEHTa WHEPIHUU NPaBUWIBHOW IreOMETpHUYecKoi (GpopMbl (AMCK, HMIUHID,
wap, 06py4).

Cdopmynupyiite Teopemy I'totirenca-1lteitHepa.

Kakyto ¢pusnueckyro Moienb Ha3bIBAIOT (PU3NIECKUM MasiTHUKOM ?

BriBenere hopmyry neprosa koie6aHuii GU3NIECKOro MasiTHUKA.
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O6ocHyliTe MeTox IMpoBepKH TeopeMsl [ toiireHca-11ITeliHepa mpu moMomny (pU3MIecKoro MasTHHAKA.




JlabopaTopHas pa6ora Ne 7. MasTHuk MakcBesia

KontpomnbHslii Bonpoc

1. OHpeHeJ’II/ITB BO3MOXKHBIC HICTOYHUKHU IMOTPCHIHOCTH U3MCPCHUA.

2. Brectu pacuetHyo Gopmymy.

3. CdopmynupyiiTe 3aKOH COXpaHEHHs HEPIHH VIS CIydaeB: 1) COXpaHEHHsS MEXaHMYECKOH SHEpruu, 2) mepexosna
MEXaHUYECKOW YHEPTUU B HEMEXAHUYECKUE BUJIbI YHEPTUU.

4. Kaxk onpenensercs KHHETHUECKAst YHEPTHS NPH: 1) IOCTYIIATENEHOM JIBHKEHAN?
2) BpamaTeabHOM ABIKEHHN? 3) BpallaTeIbHO-TIOCTYIIATEIbHOM JABIKEHHUN ?

5. Kak ¢opmymupyercs Teopema 00 H3MEHEHMHM KHHETHYECKOM OSHEPrUM IIPH IOCTYNATENBHOM JBWKEHHH U
BpaIaTe]bHOM JIBIDKCHUH?

JlabopaTopHasi padora Ne 8. Onpenenenne ko3gpGpuIHeHTAa BA3KOCTH KUAKOCTH M0 METOLY
Crokca

KontpomnsHslii Bonpoc

SBnenus nepenoca. 3akonsl dypre, Ouxa, HeroToHa.

YpaBHEHHE ABIKEHHS MIApHKa B KUIKOCTH (BTOPOH 3akoH HbroTOHA) M ero pemenue it CKopocTH V(t).

BeiBecTn pacuernyio ¢popMyiy aist onpeeneHust KoadduirenTa BI3KOCTH.

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

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

O wWIN—

UeM OTIMUUTCS JIAMUHAPHBIA U TypOYJIEHTHBIH peXXUMBbI 00TekaHus napuka? Kakoil pexxnm o0TekaHHsi HeoOX0anMO
o0ecneuuTs ISt onpeieieHust KoauureHTa BI3KOCTH U moyeMy?

JlabopaTopHasi pabora Ne 9. U3y4yeHue NOBEPXHOCTHOI0 HATSKEHHUSI JKHAKOCTel

KontpomsHslii Bonpoc

UeM oTnMUaeTcst CTpYKTypa KUAKOCTEH OT CTPYKTYpPhI KPUCTAIUIOB U ra3oB?

dm3nyeckas npupoJa NOBEPXHOCTHOI'O HATSXKCHUSA.

DOHU3NIeCKUN CMBICIT KO3(1)(1)I/IHI/IGHT3 MOBCPXHOCTHOI'O HATSKCHUS.

UYro omnpenenser popmyrna Jlammaca?

Kakue 3HaueHus KpacBOro yrijia BO3MOXHbBI JJIg KaIllJIM Ha .ITIOBEPXHOCTHU TBECPAOT'O Tena?

[Momyauts GhopMyiy U BEICOTHI IIOAHSTHS KUAKOCTH 10 KaWIIIAPY?

Hoquy K03(1)(1)I/IHI/IGHT MOBCPXHOCTHOI'O HATSKCHHU S 3dBUCUT OT TeMnepaTypf,I?

Hoquy K03(1)(1)I/IHI/IGHT MOBCPXHOCTHOI'O HATSKCHU S 3dBUCUT OT PACTBOPCHHLIX B JKUJAKOCTHU BeIIeCTB?
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Kakne BemecTBa Ha3BIBAIOTCS MOBEPXHOCTHO-aKTUBHBIMU? Kak OHHM BIHSIOT HAa KOX(PQUIMEHT MOBEPXHOCTHOTO
HaATSDKEHUS?

JlabopaTtopHass padora Ne 9. OmnpenesieHne OTHONIEHHMS] TEMJIOEMKOCTH Tra3a NpH
NMOCTOSIHHOM /IABJICHUH K €r0 TeIJIOEMKOCTH NMPHU MOCTOSTHHOM 00beMe

KontpombHslii Bonpoc

Kakoii ¢pusmyecknii cMbIch MMeeT BHYTpeHHsst SHeprusi? OcHOBHBIE ()OPMBI U3MEHEHHUS BHYTPEHHEN SHEPTUH.

HepBoe Ha4aJ0 TCPMOANHAMUKH U €O (1)I/I3I/I‘I€CKI/II\/'I CMBICHT?

TennoémxocTk. [ToueMy TEMIOEMKOCTH ra3a 3aBUCAT OT Cnoco0oB u yciosuii Harpeanus? Iouemy C, 6onbiie C,?
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. Kakoii mponiecc HasbiBaercst annabarnueckum? [lomyaure ypaBHenue Ilyaccona u3 Beipakenust (17) B koopanHaTax
(P, T), (V,T).

5. Yemy nomxHbI OBITH paBHBI 3HaUeHUs K03 dunnenTa IlyaccoHa st ofnHO-, IBYX-, TPEX- 1 MHOTOATOMHBIX I'a30B?

6. Kakum JOJI2DKHO OBITH 3HAUCHHE KO3(1)(1)I/IHI/IGHT3 HyaCCOHa JJIA BO3I[yX21? Ilo xakum IpUIruHAM SKCIICPUMCHTAJIbHOC
3HA4YCHUEC MOXCT OTJIMYAThCA OT TeopeTqucxoro?

JlabopaTtopunasi pabdora Ne 10,11. OnpeneneHue eMKOCTH KOHAEHCATOPa MO KPHUBOM
paspsiaa

KontpombHslii Bonpoc

1. Yro Ha3pIBaeTCs QJICKTPOCMKOCTBIO IPOBOJAHUKA, EMKOCTBIO KOHHCHcaTOpa?

2. Breaute GOpMYITBI IUTT EMKOCTEH INIOCKOTO, IIITHHIPUICCKOTO U CHEPUIECKOr0 KOHICHCATOPOB.




SHGPFI/IH CHUCTCMBI 3apsI0B, DHCPIUs 3apsLKCHHOIO KOHACHCATOPA, SHCPTUA DJICKTPOCTATHUICCKOIO IMOJIA.

CocTaBbTe U peumTe nn(b(bepeHuI/Iaanoe YPaBHCHHUC, OIMUCBIBAIOIIECC 3aPAAKY U PA3PA] KOHACHCATOPA.

DuU3nYecKUil CMbICI OCTOSIHHOW BpeMeHnu RC-uenu.

O6OCHyI>iTe 3KCHGpHMeHTaJ’IBHBII>i MCTO OonpeACICHUA CMKOCTU KOHACHCATOPA 10 KpI/IBOﬁ paspsaaa.
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Hoquy HEC CIICAYCT UBMCPATH HAYAJIbHOC 3HAYCHHUC Pa3psAHOIO TOKA.

JlabopaTopHnasi paGora Ne 12,13. OnpenesieHne yaeabHOro 3apsiia 3JeKTPOHA MeTOI0M
MArHeTPpoOHAa

KontpomnsHslii Bonpoc

1. Yro Ha3bIBaeTCs yIACIBbHBIM 3apsSA0M YacTULbI?

2. Yro Takoe cuna Jlopenna? Kak ompenenuts ee BennunMHy M HarpaBieHue? PaccunTaiiTe mapameTpbl TPaeKTOpUHU
3apsHKEHHON YaCTHIbI BJIETAIOIIEH, B OJHOPOJIHOE MarHUTHOE NOJIE MEPIIEHANKYIIIPHO CHIIOBBIM JIMHUSM, MOJ YIJIOM K
CUJIOBBIM JIMHUSIM.

3. Kaxk Oymer mBuraThCsS YacTHIlA, €CIM MAPAJLICIFHO MATHUTHOMY TIONIO TPWIOXKHTH OJHOPOTHOE SICKTPHUYECKOE
noje?

4. PaccMoTpuTe HampaBlIeHHE CHJ, JEHCTBYIOIIUX HA JIEKTPOH B IPOU3BOIBHOM TOYKE BHYTPH BaKyyMHOIO AMOJA,
MIOMEIIEHHOI0 B aKCHAJIbHOM MarHUTHOM mone. [lomydure ypaBHEHUE 11l ONPEAEIEHUs] TPACKTOPHUH HIEKTPOHA B 3TOM
cly4ae.

5. Yro Takoe KpuTHUYECKas MHAYKIHS, KPUTHIECKHNA TOK?

I.>1

6. HapucyiiTe TpaeKkTOpHUH ABMKEHHUS SIIEKTPOHA B BAKYYMHOM JiHOA€ yCTaHOBKU NpH I = 0, I <Iyp, I = I, I > L.

7. Uto HasbIBaeTCa cOpoCOBOH XapakTepucTHKONH MarnerpoHa? ITouemy mpu I = |, aHOAHBINA TOK He oOpainaercs B
Hynb? Kak npaktuuecku onpenenuts I,?

8. Codopmynupyiite TeopeMy 0 HUPKYJISIIUN BEKTOPa HANPSPKEHHOCTH MarHUTHOTO OIS (3aKOH MTOTHOTO TOKa)?

9. BrBemgute (bOpMyJ'Iy JUTA HAIIPSPKCHHOCTHU MArHUTHOT'O TTOJIA JJIMHHOI'O COJICHOW/1A.

JlabopaTopHas padora Ne 14. OnpenesieHue ropu3oOHTAIBHOM COCTABJISIIONIE MATHUTHOIO
noJist 3emJn

KontpomnbHslii Bonpoc

Yro Ha3BIBaCcTCS I/IHHYKHI/Ieﬁ, HAIPS’)KCHHOCTHIO MArHUTHOT'O nojs?

Kakwue momnst Ha3pIBaroTCS BI/IXpeBBIMI/I?

Kak cBs3anb1 HUHAYKIUA, HAOPS?KECHHOCTh U HAMAIrHUYCHHOCTL B BEHICCTBC?

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

OxapakTepu3yiTe MArHUTHOE NOJIE 3EMIIH.

O g R|IwWIN I~

Kakas COCTaBJIAIOIAsd MarHuTHOI'O I10JIA Semaun — BCPTUKAJIbHAA WINW TOPHU3OHTAJIbHASA — BPAIIACT KAPTYIIKY
MAarHUTHOI'O KoMmIraca?

7. Ha kaknx mmporax u rnouemy 3¢gdexruBHee paboTaeT MarHUTHBINA KoMIac?

JladbopaTtopnas paGora Ne 15,16. MHcciaegoBanue 3aTryxaiommx Koje0aHuil B
K0J1e0aTeJIbHOM KOHTYpe

KontpombHslii Bonpoc

1. Kax Bo3HHKAOT KONeOaHUs B KOIEOATEIFHOM KOHTYpe?

2. BriBemure u PCUINTC YpaBHCHUA CBO60,HHI)IX HE3aTyXarouux 1 3aTyXaromunx KoJiebaHuil B KoJieOaTeIIbHOM KOHTYpC.

3. Kak 3aBucur mepuwonm 3arTyxalommMX KojcOaHW OT CONPOTHBICHUSA KOHTypa? UTO Takoe KPHUTHYECKOE
CONPOTHUBIIEHUE?

4. Kak uszMeHsieTcsi cO BpEMEHEM HANpsHKEHHE HAa KOHJEHCATOpE, CHJIa TOKa B KOHTYPE, DHEPTUsl DJIEKTPUUECKOro U
MAar"HuTHOIO Iojei?

5. Yrto Takoe NOCTOSIHHAs BPEMEHM 3aTyXxaHUs | JIOTapUPMHUIECKHHA JeKpeMeHT 3aryxaHus? Uemy paBeH
sorapu()MUUECKUH IEKPEMEHT 3aTyXaHHs KoJe0aTelbHOro KOHTypa?

6. Yro HazpiBaeTcs noOpoTHOCTHIO? Ee pu3ndeckuii cMbICIT.

7. HpI/IHHI/IH pa6OTI)I PEIAKCALITMOHHOI'O TCHEPATOpa Ha ra30pa3p;mH0171 JJaMIIC.

8. BrIBemuTe hopMyiTy AT eprosa KonebaHUH penaKkcalmOHHOr0 TeHepaTopa.




9. IlpuHUUI noixydeHus 3aTyXaBIIUX KOIeOaHUH Ha SKpaHe ocIyuiorpada B JaHHOW padore.

10. Kak usmepuTh nepro Konedanuii ¢ moMomispio ocrmniorpada?

11. TTouemy xonebGaHUs B KOHTYPE YCTAHOBKH SIBJISICTCS 3aTyXarOMMMHU Jaxke mpu R = 07?

12. Tlomyuaute ¢popmynsl mist onpeaencans L, C, P mo sxcriepuMeHTaabHBIM TaHHBIM.

JladbopaTtopnass padora Ne 17,18. MHcciaenoBaHue BbIHY:KICHHBIX KOJIe0aHUH B
K0J1e0aTeJIbHOM KOHTYpe

KontpomsHslii Bonpoc

1. Kaxue xomeOaHus HA3bIBAIOTCS BBIHYKICHHBIMU?

2. BrBeante hopMyny BBIHYKICHHBIX KOJICOAHHH B ITOCIIEA0BATEIHHOM KOHTYpE.

3. 3Bamwmmmure PCHICHUC YpPAaBHCHHSA BbIHYKICHHBIX konebanuii. Kak 3aBUCHT cuila TOKa B KOHTYPC, HAlPSKCHUC Ha
KOHACHCATOPC, CABUT (1)213 ¢ OT YaCTOThI BHEIIHEH S.H.C.?

4. Yro Ha3bIBaeTcs pe3OHaHCOM? I/I3o6pa3HTe PE30HAHCHBIC KPUBBIC JJI1 CUJIbI TOKA W HAIIPAXKCHUEC Ha KOHACHCATOPC.

I/I306pa3HTe 3aBUCUMOCTB CABUTaA (1)213 ¢ OT YaCTOThI BHEIIHEH 3.]1.C.

5. Kak 3aBucur vacrora PpE30HaHCa 11 HAIPS?KCHUA Ha KOHACHCATOPE OT 3aTyXaHUs B KOHType‘?

i ?
6. Ilouemy B peasibHOM KOHTYpE NPU pe30HaHCe HANpsDKeHUA U (= U,

7. Yrto HaspBaeTcs n00poTHOCThIO? IlpuBemuTe HECKONBKO MPAKTHYECKHX CIIOCOOOB H3MEpEHUs! IOOPOTHOCTH.
Ob6ocHyiiTe croco0 BEIYHCICHHS TOOPOTHOCTH IO pE30HAHCHOM KPHBOIA.

8. ObocHy#iTe criocod m3MepeHus caBura (a3 ¢ IMOMOIIBI0 OCIIUIIIOrpada.

JlabopaTopHnasi pab6ora Ne 19,20. OnpenesieHne nmoxkasareisi NpeJOMJICHHS NMPH MOMOIIHA
pedpakTomerpa Ad0e

KontpombHslii Bonpoc

1. UYro ycraHaBimMBaeT MmoKa3aTenb mperoMicHusA? UTo XapaKTepu3yrOT aOCONFOTHBIA M OTHOCHTENBHBIA TTOKA3aTeIH
MpesIoMJIeHus?

2. CdopmynupyiiTe 3aKOH IIPETOMIICHHS CBETA.

3. B uem 3axovaercs siBICHHE MOJIHOTO BHYTpeHHEro orpaxeHus? Korma MokHO Habmronath ganHoe siBieHue? Kax
3aIUChIBACTCS 3aKOH HPEIOMIICHHSI CBETa Ul Cilydas, KOTAa JIyd NEepexoauT u3 Oosee IUIOTHOH cpeabl B MEHee
IUIOTHYIO?

4. Kakoii yron Ha3bIBaroT npeneabHpM? Kak MOXKHO onpenenuTs NpeaesbHbIA yroi AIst JTI00BIX ABYX cpel?

5. OOwsicuure npuHIMI paboThl pedpakromerpa A0Oe. Kak B pedpakTomMeTpe MpOUCXOANT MpeIoMIICHNE JTydeii cBera?

JlabopaTopHnasi paGora Ne 21,22. Onpenesnenue AJIMHBI CBeTOBOW BOJHBI NMPH MOMOIIHA
AU(PPAKUMOHHON pPelIeTKH

KontpombHslii Bonpoc

1. Kaxkwue BOIHBI Ha3bIBAIOTCS KOFepeHTHBIMI/I? B yem 3akmrouaercs BPEMCHHA U MPOCTPAHCTBCHHAA KOFCpeHTHOCTB?

2. Yrto Takoe wuHTepdepeHuMs? YcioBus HaOMOAeHHS WHTEepdepeHnrnd. YCIOoBUs MaKkCUMyMa M MHHUMYyMa
nHTEpEPEHINH.

Uro Takoe qudpaxmusi?

Hudpaxuust Openens.

Hudpaxuus @paynrodepa. Korga Bosankaror qudpakinoHHbIE MAKCUMYMBI I MUHUMYMBL.

Uro Takoe qupakumoHHas pemerka? Y cIoBHsS MaKCUMyMa 1 MUHIMYyMa JTU(QPaKIMOHHON PEeIeTKH.

OOBscHUTE Xon nyqeﬁ YCepe3 ONTUICCKYIO CKaMbIO B ,I[aHHOfI pa60Te.
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BrBemuTe pacuetnyro popmymy.

JlaGopaTtopuas padora Ne 22. I'panynpoBka caxapuMeTpa M omnpeaeseHue NMPOLUEHTHOrO
Co/lepP KaHHUsl caxapa B pacTBope

KontpombHslii Bonpoc

1. Kakoii cBeT Ha3pIBaeTCA MOJISIPU3OBAHHBIM ?

2. Kakas cBeToBasi BOJIHA HAa3bIBACTCS HHOCKOHOHHPH3OB&HHOﬁ? HYaCTUYHO HOJIHpPIBOBaHHOﬁ?

3. Kak OIpeACIACTCA CTCIICHb HOJ'IHPI/BaHI/II/I?




3akoH Maitroca.

3axoH bprocrepa.

B yem CYHIHOCTD SBJICHUS BPALICHUA IIJIOCKOCTH nonﬂpmaunn?

B uem 3aximouaercs apexr Papanest?

Haznauenue MOJIAPU3aTOPOB U aHAJIM3aTOpa B an60pe.
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ITouemy okyinsip caxapuMmeTpa Hy)KHO (POKYCHPOBATh Ha OMKBAPIEBYIO IIACTHHY?

JlaGopaTtopnas pabGora Ne 23. I'paayupoBka crnekTpockona. OmnpeaeneHue IJUH BOJIH
M3J1y4YeHHUs] PTYTHOM JIAMIIbI

KontpomnsHslii Bonpoc

Z[aﬁTe OIpeaACICHUEC OTHOCUTCIBHOI'O K a0COIIFOTHOrO TIOKa3aTes MPEJIIOMIJICHUA.

HOHCHI/ITG, IIPpHU KaKnX YCJIIOBHUAX MOKHO Ha6J'IIO,HaTB CHJIOHIHOﬁ, JIMHCHYATHIN 1 IIOJI0CATHIN CICKTPHLI.

Ilosicuure MIPOUCXOKIACHHUC CepI/Iﬁ B CIICKTPC U3JIYUCHHA aTOMa BOAOPOJA.

HOHCHI/ITC, B UC€M CXOACTBO U B YCM DPA3JINYIUC CIICKTPOB IMOTJIOHICHHUA U U3JTYYCHUSA B ATOME BOAOPOAA.

IlonsTue o CIICKTPAJIbHOM aHaJIU3C.

Iocrynatst bopa.
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VY CTpoNCTBO CIEKTPOCKOMA.

Kpurtepuun onennBanus

OrneHrBaHUE OTYETOB IO JTAOOPATOPHBIM pabOTaM OCYILECTBIIAETCS MO0 HOMUHAIBHOW IIKaie —
3ayTeHo/He3auTeHo. OOmas OIeHKa KaXJIOro OTBETa OCYIIECTBIISAETCS B OTHOIIEHUH MOJIHOTHI
0OBSICHEHUS] TEOPUH, METOA M CIIOCO0A BHIMIOTHEHUS JIA00OPATOPHOK pabOThl K OOIIEMY COJEPKAHUIO
BOIIpOCa (BBIPa)KaeTCs B IPOLIEHTAX).

3a OTBET CTaBUTCS OLIEHKA «3a4TE€HO» MpH 001el orieHke 75%.

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

3ammTa 7a00paTOPHBIX PabOT OCYIIECTBISETCS MyTEeM MHCbMEHHOTO WJIM YCTHOTO OTBETa Ha
KOHTPOJIbHBIE BOITPOCHI, KOTOPBIE AaHBI K KaX10H padoTe.

[IIkaia oneHUBaHUS IlokazaTemn

00ydJaromuiicss BHIIOMHUI PaboOTy B MOJHOM 00BbEMe C COOJIIOJCHHEM HEOOXOANMOM
TIOCJIE/IOBATENIFHOCTH JIGHCTBUH M B COOTBETCTBHM C PYKOBOJCTBAMHM I10 SKCIUTyaTallH,
YCTAQHOBJICHHBIMH ~ NpPaBWJIAMH W TPOLEAYpaMH, OOECIECUMBAIOIIMMH  TEXHHUKY
0€30IMacHOCTH;

OOHapy)XnBaeT IOHHMMaHHE MaTepHuana, MOXET 0OOCHOBaTh CBOM CYXXJICHHS,
MIPUMEHUTH 3HAHMS Ha MPAKTHKE, CAMOCTOSTEIBEHO OOBSCHIET HaOI0aeMble SBICHUS U
MIPUHIUI JeHCTBHS PHOOPOB U 000PYI0BAHMUS;

n3jaraeT MaTepuall IIOCIEAOBATEIFHO M TPaBWIBHO C TOYKHA 3PEHHS HOPM
JIUTEPATYPHOT'O SI3bIKA;

B OTYETE MPABWIBHO M AKKYpPaTHO BBIIONHSET BCE 3allMCH, TAOJHIbI, PHUCYHKH,
YepTeXH, rpaMKH, BIUUCIICHNS;

MIPAaBUJIFHO BBITIOJHSET aHAIN3 OMHOOK

3aureHo

o0ydJaromuiics BBIIOMHWI pPabOTy HE IIOTHOCTBIO, HEKOPPEKTHO WM 00BbeM
He 3auteHo BBINOJTHEHHOH 9acTH PabOTHI HE MTO3BOJISIET C/IENIATh MTPAaBUIILHBIX BHIBOJIOB;
Oecriops1I09HO ¥ HEYBEPEHHO H3JIaraeT MaTepuall

2.3 OueHoYHBIC MAaTepHAJIbI 1151 NPOBEICHUSI POMEKYTOYHOI0 KOHTPOJIA

JIK3aMeH

YcenoBueM Jonmycka K IMPOMEKYTOUHOM aTTECTAlMM  SBJISIETCA BBINOJHEHUE W 3alluTa
(monmy4eHne OTMETKH «3a4TCHO») MO BCeM JabOpaTOpHBIM paboTaM M CaMOCTOSITEIBHO PEIICHHBIX
3a/1a, MPOXOXKACHUE BCEX TECTOB TEKYIIEH aTTECTAI[MU C pe3yIbTaTOM HE MeHee 75% Mo KaxIomy.

DK3aMeH MPOBOJUTCS B IEPBOM CEMECTPE U3YUEHUSI TUCLIUILIUHBIL.

Texnomorust mpoBeACHUS OSK3aMeHa — MHUCHMEHHBIA OTBET Ha BOMNPOCH Ouiera.




DK3aMEHAIIMOHHBIA OMJIET COCTOMT M3 JBYX TEOPETHUYECKHX BOIPOCOB, M3 NMPUBEACHHBIX HIWXKE, U
OIHOW 3ajaud, MOJOOHON U3 TepeuHs Ui CaMOCTOATENBHOTO pEIIeHUs, B PaBHOW CTENEeHH
OXBaThIBAIOIINX BECh MaTEpUal.

Bpems npoxoxaeHnsi MHCbMEHHOTO 3k3ameHa 90 MUHYT.

IlepeueHp BOIIPOCOB K 3K3aMEHY

KontpomsHslii Bonpoc

1. TIpemver wMexaHuku. MeTomsl (U3UIESCKOTO HCCICIOBAHUSA: OIBIT, THUIIOTE3a, HAOIMIOACHUS, DKCIICPUMEHT,
MOJIETIUpOBaHue, Teopusi. MarepuaibHas TOUKa.

2. Bumsl MeXaHWYECKOrO JBIKCHHSA: IIOCTYNATENBHOE, BpallaTelIbHOE, BpallaTeabHO-ITOCTymaTenbHoe. Crucrema
orcyera. Ilyte. Ilepememenune. Tpaekropusi.

3. Kunematnka. PaBHOMepHOe nBrkeHue. CKOPOCTh — Kak raudeckas BenuauHa. CpeqHsss 1 MTHOBEHHAS! CKOPOCTb.
CucTeMBbl ypaBHEHHH, ONMMCHIBAIOININE paBHOMEPHOE MBIOKEHHUE. [ padku paBHOMEPHOT'O ABYDKCHIS.

4. PaBHOYCKOpEHHOE IBIDKCHHE. YCKOpeHHe — Kak (usmueckas BemuunmHa. CpeqHee W MTHOBCHHOE YCKOPCHHE.
CucTeMBl ypaBHCHHWH, ONMHMCHIBAIONINE PAaBHOYCKOPEHHOE [BIDKEHUE. [ padukd paBHOYCKOPEHHOTO JBYDKCHUS.
CucreMa ypaBHECHHUH, ONMUCHIBAIONIAS ABIDKCHHE TeIa, OPOIICHHOTO MO YIIIOM K TOPH30HTY.

5. BpamarencHoe IBMKEHHE. YTIIOBBIC BEIMYWHBL: YrOJl IIOBOPOTA, YIJIOBas CKOPOCTh, YITIOBOE YCKOpPEHHUE.
B3auMocBs3b MeXly JIMHEWHBIMU U YIJIOBBIMU BemunHaMu. CrucTeMa ypaBHEHHH, ONMChIBAIOLIAsl PAaBHOYCKOPEHHOE
JIBIDKEHHUE 10 OKPY>KHOCTH.

6. [unammka. Cuna — kak ¢u3udeckas BedwmduHa. 3akoHBl HeloToHa. Macca — Mepa MHEpTHOCTH Ten. Buabl cui B
npupone. Cuna BcemupHoro tarorenus. Cuna Tspkectd. Bec Tena. HeBecomocts. Cuita ympyroctu. 3akoH ['yka.
3axon ['yka s nedopmarmn cxaTust (pacTsHKEHUs ), CIBUTA, KPYYICHUS.

7. Cunbl peakluu: cuja peaKklyuy ONOpbl, CHUJIa HATSXKEHUS] HUTH. BUbI CUIT TpeHUs: cujla TPEHUS TOKOSI, CHJIa TPEHUS
CKOJIBKEHUS], CHJIa TPEHUSI KAUEHUsI, CUJIa BA3KOTO TPEHHUSI.

8. I/IMHyJ'II)C — KakK (1)I/I3I/I‘IGCKaH BeIMYHHA. 3aKOH COXpaHCHUA UMITYJIbCA. L[eHTp macc. 3aKOoH JABWIKCHH LICHTPA MaccC.

9. Mexanunueckas padora. Momnocts. KIT/I.

10. Oneprus. Kunernueckas sneprusi. Teopema 00 M3MEHEHNH KHHETHUECKON SHEPTHH.

11. HOTGHHI/IaJ'H)HI)IC 1 HCIOTCHIHAJIBbHBIC CHIIBI. HOTEHIII/IaJ'IBHaSI OHCPIrusg TCjla B OAHOPOAHOM TIIOJC TAKECCTU.
HOTGHHI/IaJ'H)HaH OHCPI'Us I'paBUTALIMOHHOI'O B3aHMOZ[€I>iCTBPIH. HOTCHHI/IaJ'H)HaH OHCPIUsd pryFOﬁ ,He(l)OpMaHI/II/I.

12. 3akoH coXpaHECHHUS MEXaHMUYECKOU dHeprun. PaboTa HEMOTCHIMABHBIX CHI. 3aKOH COXPAaHEHUS SYHEPTHU.

13. AGconroTHO TBCPAOC TECIIO. Kunematnka JBHKCHUA a0COJIIOTHO TBCPAOTO TEa. MomenT cuibl. MoMeHT nMmIyjiabca.

14. MoMeHT MHepIMH TBEpAOro Tejna. MOMEHT MHEpIMHM MaTepHalbHON TOYKH, IWCKA, IMIMHAPA, CTEPXKHs, o0pyd4a,
nrapa.

15. Teopema I'toiirenca-1llteiinepa.

16. OcHoBHOE YPaBHCHUC NJUHAMUKU BPAIATCIILBHOTI'O ABUKCHUS.

17. 3akoH coxpaHEHUs MOMEHTA UMITYJIbCA.

18. Kunerumueckas OHEPI'Hs BpalllaTCIIbHOI'O ABUIKCHUS. TeopeMa 00 M3MEHEHUN KUHETHYECKOM OHCPIrUu.

19. Amnanorus MCKAY MOCTYNATCIIbHBIM W BPAIIATCIIbHBIM ABUKCHUCM.

20. MexaHuKa XKHUIKOCTH U Taza. KuHEMaTHUECKOE OIMUCAaHUE ABIDKCHUS KUIKOCTU. JIMHUM U TpyOKH TOKa. Y paBHEHUE
Hepa3pbIBHOCTU. ['MapocraTuueckoe nasieHue. 3akoH [ackans. I'uapasinueckuil npecc. 3akoH Apxumena.

21. VYpasuenue bepnymiu. Pexxumel Teuenus xuakoctu. Yucno PeitHonpaca. [logpeMHuas cuna.

22. Mexanuueckne koneOanus. YpaBHeHHE Maiblx KojeOaHuii. CBOOOJHBIE TapMOHNYECKHE KojeOaHusl. AMIUTUTY/ A,
¢a3za, HavanbHas (asa, NUKIMYECKasl YacTOTa, YacToTa M mepuoj KojeOaHui. [IpyXKMHHBIA MasTHUK, (GU3MYECKUHA
MAasITHUK, MaTEMaTHIECKUI MasTHUK U UX IIEpHOIBI KojebaHui. 3aTyxatomye Koiedanus. BeIHyXeHHbIe KoeOaHMsI.
Pe3onanc. ABTokoneOaHusl.

23. TlpononbHbIe U MTONIEpEYHbIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBI: JUTHHA, YaCTOTA, CKOPOCTh PACIIPOCTPAHEHHMS BOJIHBL.
VYpaBHenue Oerymieii BoHbl. BomHoBoe ypaBHeHue. [IpuHnnn cyneprnosunuu BonH. VHTepdepennus BoiH. Crosune
BOJIHBI. 3BYKOBBIE BOJIHBI.

24. Dddexr Jonnepa.

25. Wneanpnblit ra3. O000IIEHHEIH Ta30BBIN 3aK0H. M30Mporiecchl.

26. T'a30BbI€ 3aKOHEI. ypaBHeHI/IG COCTOSAHMA UACAJIBHOI'O Ira3a.

27. PeanbHblil ra3. YpasHenue Ban-nep-Baansca. M30TepMel peanbHOro rasa.




28. OCHOBBI TEepMOOMHAMHKH. Buyrpenuss osHeprus. PabGora B Tepmommnamuku. Temonepenaua. Kommuecto
Ter1oThl. [1epBhIii 3aK0H TepMOANHAMHKHN M €ro IpUMEHEHHUE K n3omponeccaM. AradaTHBIA Iporecc.

29. Temnoemkocts. M30xopHas n n3obapHas remtoemkoctd. CoorHomenne Maiiepa.

30. IMomuTpomHble Mpoecchl. YpaBHEHHE ITOIUTPOILL. YpaBHEeHHe aquadatsl. Pabora npu pa3indHBIX H30IpOLECcCaX.
OHTponusl.

31. ObparumMble U HeOOpaTUMBbIE IIporiecchl. BTopoii 3akoH TepMoanHaMUKHU. TpeTnii 3aK0H TepMOANHAMHUKH.

32. Temnossie mamuabl 1 ux KIT. Hukn Kapro. KI1/] naeansHO# TEIUIOBOW MaIIWHBL.

33. MonexynspHo-kunetndeckast teopusi. OcHoBHoe ypaBHeHne MKT. CpexnexBanpatudnas ckopocTs. Teopema o
PpaBHOpACIIPEACIEHUN SHEPTHH 110 CTENICHSIM CBOOOIBI.

34. TemioeMKOCTb KpucTauioB. 3akoH Jrononra-I1tu.

35. fBieHus mepeHoca.

36. ®yHKUMS pacnpeneieHus] MOJEKYJl IO CKopocTsiM M ee rpaduk. HamOonee BepositTHas ckopocTs. CpemHsis
apr(MeTHIecKas CKOPOCTb.

37. Bbapomerpuueckas popMmyia.

38. Cpexnnee 4mciIoO CTOIKHOBEHUH M CPEHSS JUTMHA CBOOOIHOTO IPOOEra MOJIEKYIL.

Kpurtepuun onennBanus

Ha »sk3ameHe pe3ynabTHpyIOIIas OIEHKA BBICTABISETCS IO YEThIpeX OaJUIbHOM cucTeMe
(HEYOBIETBOPUTENBHO, YAOBIETBOPUTEIBHO, XOPOILIO, OTIMYHO).

[IIkaia oneHUBaHUS IlokazaTemn

CTaBUTCS NPU MOJTHOM OTBETE Ha JIBa BONPOCA U BEPHOM PEILIECHUM 3aJa4U [IPU 3TOM:

- o0yJaromuiics TIONHO W3JIaracT MaTepHual, JacT IPaBHWIBLHOE OMpeciIcHUe
OCHOBHBIX IOHSTHIA;

- OoOHApy)KWBaeT TOHUMAaHUWE MAaTephalia, MOXET OOOCHOBaTh CBOU CYXKJCHUS,
OT1JHYHO MIPUMEHHUTH 3HAHUSA HAa MPAKTHKE, IMPHUBECTH HEOOXOIWMBIC TPUMEpPHI HE TONBKO U3
y49eOHMKAa, HO H CaMOCTOSATENFHO COCTaBJICHHBIE, B TOM 4YHCIe ©3 Oymaymien
PO ECCUOHATHFHOM IEATETFHOCTH;

- M3JIara€T MaTepuan IMOCIEAOBATEIbHO M NPAaBWIBHO C TOYKM 3pPEHUS HOPM
JINTEPATYPHOTO SI3bIKA

BBICTAaBJISIETCS MPU HENOJHOM OTBETE Ha JIBa BONPOCA U BEPHOM DELIEHUH 3aJayd MpU
JTOM:

Xopowo - 00yJarOmuiCsS AaeT OTBET, YAOBICTBOPSIONIUNA TEM K& TpeOOBaHMAM, YTO W IS
OTMETKH «5», HO JmomyckaeT 1-2 ommOku u 1-2 Hemodera B TOCICIOBATCIBHOCTH H
SI3BIKOBOM O()OPMJICHUU H3]IaraeMOro

mmoayvaeT oOyJaronmiics mpu: 1) HEIMOTHOM OTBETE Ha J[BA BOIIPOCA U HEIIONHOM PEIICHUH
3a/a4n; 2) HEMOJIHOM JITH HEBEPHOM OTBETEC Ha OIWH U3 BOIIPOCOB U HEMOJHOM PEIICHUH
3amaun; 3) HEBEPHBIX OTBETAX HA JBa BONPOCA W BEPHOM pEIICHUH 3a1aud; 4) BEpHBIX
OTBETax Ha JiBa BOIIPOCA U HEBEPHOM PELICHUU 3aJ1a4U IPU 3TOM:

- oOygarommuiics oOHApY)KUBaeT 3HAHUE U TIOHUMAHNE OCHOBHBIX TTOJIOKCHHUN JTaHHOU
TEMEIL, HO:

- M3JIaraeT MaTepuas HEMOJIHO U JIOMYCKAET HETOYHOCTU B ONPEAETICHUH MOHATUN WITH
(hOopMYIHPOBKE MPABHIT;

- HE yMEET JOCTaTOYHO TIyOOKO W JOKa3aTelNbHO OOOCHOBAaTH CBOHM CYXKACHHUS U
MIPUBECTHU CBOU IPUMEPBI;

- M3JIaraeT MaTepHa’ HEMOCICAOBATEIFHO W JOMYCKaeT OMMMOKA B S3BIKOBOM
0 OpMIICHUN U3JTaraeMOro

BBICTaBJISIETCS [IPU HEBEPHBIX OTBETAX HA JIBa BONPOCAa U HEBEPHOM DPELICHHUM 3aJaud NpU
JTOM:

HeynoBierBopurenabHo |- oOygaromuiics OOHapYXHWBaeT HE3HAHWE OOJIBIICH YacTH COOTBETCTBYIOIICTO
BOIIPOCA, JIOIYCKAET OMMOKH B (DOPMYIUPOBKE OTIPEICICHUH 1 IIPABILI,

- HCKa)KAFOIINE WX CMBICH, OECIIOPSITIOYHO U HEYBEPEHHO H3JIaraeT MaTepua

Y 10BJI€TBOPUTEIBHO




B mpoueHTHOM COOTHOIIEHUH OLEHKH (MO0 4YeThIpEXOAIbHOW CHUCTEME) BBICTABISIOTCS B
CIIEIYIOIIMX IMana3oHax:
«HEYIOBJIETBOPUTENBHO» - MeHee 75%
«yZIOBIETBOPUTENBHO» - 76%-85%
«xoporto» - 86%-92%
«oTIH4YHO» - 93%-100%

3a4eT ¢ OLEHKOM

YcnoBueM Jomycka K IMPOMEKYTOUHOM aTTECTAllMM  SBJISIETCS BBINOJHEHUE W 3alluTa
(monmy4eHne OTMETKH «3a4TCHO») MO0 BCeM JabOpaTOpHBIM paboTaM M CaMOCTOSITEIBHO PEIICHHBIX
3a/1a, MPOXOXKACHUE BCEX TECTOB TEKYIIEH aTTECTAI[MU C pe3yIbTaTOM HE MeHee 75% Mo KaxIomy.

3ader ¢ OLEHKOW MPOBOJUTCS BO BTOPOM CEMECTPE U3yUEHUS TUCLUUTLIIAHBI.

Texuosorusi MpoBeACHUS 3a4eTa ¢ OIEHKON — MUChMEHHBIN OTBET Ha BOMpPOCH! Ouiera. buer
COCTOUT U3 JIByX TEOPETUYECKHX BOIMPOCOB, U3 MPHUBEACHHBIX HIDKE, U OJIHOW 3a7ayu, MoJ0OHON U3
MEPEYHs I CAMOCTOSTEIBHOIO PELICHUS, B PABHOM CTENEHHU OXBATHIBAIOIINX BECH MATEPHUAIL.

Bpems npoxoxaeHus 3aueta ¢ oueHKoi 90 MUHYT.

[IepeueHb BOMPOCOB K 3a4ETY C OLIEHKOM

KOHTpOJ'IBHBIC BOIIPOCHI

1. DOnexrpudeckue 3apsaabl. 3aKOH coxpaHeHUs 3apsja. 3akoH Kynona. Dnexkrpuueckoe nose. Bektop HanpskeHHOCTH
U IpUHIMN cynepno3unud. HanpshkeHHOCTh Monst To4edHOoro 3apsaa. Pacuer anexkrtpudyeckux nomen.

2. Pabora smekTpUUECKOro IONS IO TEPEeMELICHHIO 3apsija. DHEprus B3auMoAeHcTBHsS 3apsaoB. [loreHrman.
IloreHnman nosust TOYEYHOro 3apsaja. Pacuer moreHnuana Npou3BOJIBHOIO PACOPEAETICHHUS 3apsiOB.

3. HaHpH)KGHI/Ie 1 €T0 CBA3b C HAIPSI?KCHHOCTBIO. rpa,I[I/IEHT. TeopeMa Faycca " €C MPUIIOKCHUS K paCuCTy MOJICH.

4. DneKTpoeMKOCTh IIPOBOJHUKOB M KOH/IEHCATOpOB. KoHaeHCcaTops!l pa3indHoil (hOpMEI.

5. Onekrpuueckuid  munons. TUIB  AWMAIEKTPUKOB. BekTop monspuzammu.  OJEKTPUYECKOE  CMEIICHHE.
Jlusnexkrpuueckasi BOCIPUUMYHUBOCTh M MPOHULIAEMOCTb. Teopema ['aycca i1sl 2JIEKTpUUeCKOro CMEILEHUSI.

6. TIlocnmemoBaTenpHOE, TMapajUIeNBHOE U TPOU3BOJIBHOC COCAMHCHHWE KOHICHCATOPOB. OHEPTHS 3apsHKEHHBIX
MIPOBOJHHUKOB M KOHJEHCATOPOB. DHEPTHUsl AIEKTPOCTATUUECKOTO MOJISL.

7. TlocrossHHBIN anekTpuueckuil ToK. Cuila U IUIOTHOCTh TokKa. CBsi3b CHJIBI M IUIOTHOCTH TOKa C HapaMeTpamu
HOCHUTENIEH. YpaBHEHNE HEMIPEPHIBHOCTH.

8. 3axon Oma 1 OJJHOPOAHOIO y4acTKa LENN B MHTErpasibHOM 1 muddepeHnnansHoi Gopmax.

9. ConpoTHBJIEHHE U €r0 3aBUCHUMOCTb OT Pa3MEPOB MPOBOJHUKA. 3aBUCHUMOCTb CONPOTHUBJIEHHUS OT TEMIIEPAaTYpBbI.
CBepXIIPOBOAUMOCTb.

10. Pabora u MomrHOCTH ToKa. 3akoH Jxoynsa-JleHma.

11. IMocnenoBarenbHOE U NApaJUIEIBLHOE COEAUHEHUE CONPOTUBIICHUH.

12. DnexrpoaBmwxkymias cwia. 3akoHbel Oma Uisi HEOAHOPOAHOrO y4yacTKa LENUM WU A 3aMKHYTOM Lenu. Pexum
KOPOTKOI'O 3aMbIKaHMs 3aMKHYTOM Lenu. HanpspkeHne M MakcUMallbHasi MOIIHOCTh Ha Harpyske. K..j. 3aMkHyTOH
neny. 3akoHbl Kupxroga.

13. MaraurHoe 1nose, ero UICTOYHUKH, XapaKTePUCTUKU U OCHOBHBIE CBOMCTBa. [oje ABMXKYyILErocs TOYEUHOro 3apsiaa.
CBsI3b MATHUTHOT'O U 3JIEKTpocTaTnueckoro noyen. Teopema buo-Casapa-Jlamnaca. Pacuer nonei 1y TOKOB pOCTON
(OpMBEL.

14. Cuna Jlopenna u cuna Ammepa. J[BwkeHHe 3apsja B MarHuTHoM none. Pacder mapaMeTpoB CHUpanbHOR
TpaeKkTopuu. J{BI>KEHUE B HEOAHOPOJHOM TIOJIE.

15. Kontyp ¢ TOKOM B MAarHMTHOM Iojle. MarHuTHbli MOMeHT. Bekrop HaMarHMueHHOCTH. MarHutHas
BOCIIPHMIMYUBOCTH U MIPOHUIIAEMOCTH BemiecTBa. Jna- mapa- u peppomaraeTnki. KprBas HaMarHM4eHHOCTH.

16. TloTok BeKTOpa MAarHUTHOM HMHAYKIUH. SIBIEHHE 3JIEKTPOMArHuTHOM uHAYKIMH. 3akoH Dapanes. SBienue
CaMOMHIYKUMU. VIHTYKTUBHOCTh. 3aKOH CAMOMHIYKIIUH.

17. O6oOmeHre 3aKOHOB DJJIEKTPOCTATHKM W MATrHUTOCTAaTHUKH. TOK CMemeHus. YpaBHeHWs MakcBemna U
MaTepHalIbHbIE YPABHEHHUS. DJIEKTPOMAarHUTHOE TOJIE.

18. Ilepemennsiii Tok. llenb nepemeHHoro Toka. 3akoH Oma Juisl LieNU NEPEMEHHOr0 TOKa. Pe3oHaHC HampsKEeHUH.
Pe3onanc TokoB. MolHOCTE, BblAEIsieMasi B LIETIH IEPEMEHHOT0 TOKA.

19. TI'eneparop Toka. Tpancdopmarop. [lepenaua ameKTposHEPruy Ha PacCTOSTHUE.

20. 3axoHbI FeOMeT‘pI/I‘IeCKOﬁ ONTUKH. AOCOIIOTHBI M OTHOCHUTEILHEIN IIOKAa3aTelu MpPCJIIOMJICHUSA BCIIICCTBA. Hx
(1)I/I3I/I‘IGCKI/Iﬁ CMBICI. SIBJeHUE ITOIHOIO BHYTPCHHCI'O OTPAXKCHUA CBCTA. HPEHEHBHBIP’I Yrojl nOJHOIO BHYTPCHHETO




OTpaKCHUH.

21. CaoiicTBa cBeTa KaK 3JIEKTPOMArHUTHBIX BOJIH.

22. Dueprernieckue HOTOMETPUYECKHE BEITMUHMHBI.

23. CaetoBble (DOTOMETPUUECKHE BEITMYHMHBI.

24. Unrepdepenius BoaH. KorepeHTHBIC BOIHBL Y CIIOBHS MUHAMYMOB U MAKCHMYMOB.

25. MGTO,H BCKTOPHBIX JUArpamMM. 30HBI (DpeHeJm 1 COOTBCTCTBYIOIIUC UM BCKTOPHBIC AWATrDAMMEBI.

26. Omnpir FOHra mms aByxmydeBoit nutepdepenimu. Mutepdepenims Ha TOHKMX IUIeHKaX. [IpocBeTieHHE ONTHKH.
Kosnbna HeroToHa.

27. Mudpaxums ceera. Ilpunmun Iioiirenca. [Ipuammn [roiireHca-®dpenens. OTpakeHWe BOJH OT MNPEMATCTBHS H
orubaHue NMpensITCTBUNA: 3aBUCHMOCTB OT pa3MepoB NpensTcTBHs. 30Hb Dpenerns.

28. udpaxkums Ha menu. YCIOBHS MHHHUMYMOB M MakcUMyMOB. Jlu(ppakinuoHHas pemieTka. XapaKTepPUCTHKH
PELIETKHU: YrIoBas AUCHEPCHUsl U pa3pelIeHue.

29. Ionapusamusa ceBeta u ee Tumel. Ilomspusatopsl. 3axkoH Mamoca. Ilomspuzanust cBeTa HpU OTPaXKEHUU OT
MIOBEPXHOCTH JUAJIEKTpuKa. 3akoH bproctepa.

30. TemmoBoe H3JIYYCHHUC U €TI0 XapaKTCPUCTUKH. 3aKOHBI TEIIOBOIO H3JTYy4YCHUS.

31. KopoTKoBOIHOBasI IpaHHIa TOPMO3HOTO PEHTI€HOBCKOT'O U3JIY4ECHUSI.

32. Buemmnnii poroapdext n ero 3akonsl. @opmyna DitHmreiina mis pororddekra. Pabora Berxona. Kpachas rpannia
¢doroddhdexra. DOTOHBI U UX CBOWCTBA.

33. Mopnemu aroma Tomcona n Pezepdopma. Omeir Pesepdopna. IIporuBopeuns mimaneraproit mozaenu. Ilocrymarts
Bopa. BopoBckast Monens BojtoposonoooHoro aroma. Cnekrp aToma BoJ0poJia.

34. KopiryckyaspHO-BOIHOBOI Tyan3M CBeTa U BemlecTBa. Bomuel ne bpois. Judpakiwst 31eKTpoHOB.

35. CootHoutenust HeompenaeneHHocteil ['eiizenOepra. Bomnosas ¢ynkmms. Ypasrmenne Ilpenunrepa. Pemenue
ypaBHenus lpennarepa 6ecKOHEUHO TTTyOOKOH TOTEHIMAIBEHOH SMBI.

36. KsanToBas TCOpHs aTOMa BOAOPOAA. Ksanrosrle uncna. CrvH.

37. Ilpunnun ITaymu. MHOro31€KTpOHHBIE ATOMBL. 30HHASI TEOPHS NIPOBOJUMOCTH.

38. Crpoenue simep. Hyxmonsl. fnmepHbie cuimbl M WX cBoiicTBa. JledekT maccel. DHeprus CBs3U siep. Y IelbHas
SHEPTUsl CBSI3U.

39. EcrectBeHHas PaaAUOAKTUBHOCTD. 3aKkoH PaaAuOaKTUBHOI'O pacnaaa.

40. SnepHble peaklMy pacnajia U CUHTE3a. DHEPreTUUECKUI BBIXOJ PEAKIIUHU.

Kpurtepuun onennBanus

Ha 3auete ¢ o1eHKOI pe3ynbTUpPYIOIIas OIICHKA BBICTABISETCS MO YETHIpEeX OalIbHON cUCTeMe
(HEyIOBIETBOPUTENBHO, YIOBIECTBOPUTEIBHO, XOPOLIO, OTINYHO).
buner cocTouT U3 IByX TEOPETUYECKUX BOIIPOCOB U 3a/1aUH.

[IIkaia oneHUBaHUS ITokazaTemn

CTaBUTCS NPU MOJTHOM OTBETE Ha JIBa BONPOCA U BEPHOM PEILIECHUU 3aJa4U [IPU 3TOM:

- 0o0yJaromuicsa TMONHO W3JIaracT MaTepHal, JacT IPaBWIBLHOE ONpecicHUe
OCHOBHBIX IOHSTHIA;

- OoOHAapy)KWBaeT TIOHUMAaHUWE MaTepualia, MOXET OOOCHOBaTh CBOU CYXKICHUS,
OT1JHYHO MPUMEHHUTh 3HAHUSA HA TMPAKTHKE, IMPHUBECTH HEOOXOIMMBIC TPUMEpPHI HE TONBKO U3
y49eOHHKAa, HO © CaMOCTOSATEIIFHO COCTaBJICHHBIC, B TOM 9YHCIC U3 Oymymiei
PO ECCUOHATHFHOM IEATETFHOCTH;

- M3JIaraeT MaTepuan IMOCIEHOBATEIbHO M NPAaBWIBHO C TOYKHM 3pPEHUST HOPM
JINTEPATYPHOTO SI3bIKA

BBICTAaBJISIETCS NPU HENOJHOM OTBETE Ha JIBa BOMPOCA M BEPHOM DELIEHUH 3aJayd MpHU
JTOM:

Xopowo - 00yJarOmuUiCsS AaeT OTBET, YAOBICTBOPSIONIUA TEM K& TpeOOBaHMAM, YTO W JIS
OTMETKH «5», HO JmomyckaeT 1-2 ommOku u 1-2 Hemodera B TOCICIOBATCIBHOCTH H
SI3BIKOBOM O()OPMJICHUU H3JIaraeMOro

moayvyaeT oOyJaronmmiics mpu: 1) HEIMOTHOM OTBETE Ha J[BA BOIIPOCA U HEIIONHOM PEIICHUH
3a/a4n; 2) HEMOJHOM FITH HEBEPHOM OTBETC Ha OIWH U3 BOIIPOCOB U HEMOIHOM PEIICHUH
3amaun; 3) HEBEPHBIX OTBETAX HA JBa BONPOCA W BEPHOM pEIICHUH 3a7add; 4) BEpHBIX
Y10oBJ1eTBOPUTEIBLHO OTBETax Ha JiBa BOIIPOCA U HEBEPHOM PELICHUH 3aJ1a4U IPU 3TOM:

- oOygaromuiics oOHApYKUBaeT 3HAHUE U TIOHUMAHUE OCHOBHBIX TTOJIOKCHHUN JTaHHOU
TEMEIL, HO:

- M3JIaraeT MaTepual HEMOJHO U JIOMYCKAET HETOYHOCTU B ONPEAETICHUH OHATUN WU




(hOpMyIHPOBKE IIPABHIT;

- HE YMEET JOCTaTOYHO IIIYOOKO M JIOKa3aTeNbHO OOOCHOBATH CBOM CYXJICHHS W
IIPUBECTHU CBOM IIPUMEPBI;

- n3JaraeT MaTepuaj HeroCIEAOBaTeIbHO M JIONYCKaeT OHIMOKM B  S3BIKOBOM
o(hopMIIEHHH H3TIaraeMoro

HeynoBjieTBopuTeibHO

BBICTABIISIETCS. TIPY HEBEPHBIX OTBETAX HA JBa BOIPOCA U HEBEPHOM PELICHUU 3a7a4d MPU
ITOM:

- oOyuwaromuiics OOHapy)KMBAaeT HE3HaHHE OONBIIEH YacTH COOTBETCTBYIOLIETO
BOITPOCA, JIOITyCKaeT OMIMOKY B ()OPMYITHPOBKE ONpENeICHUN 1 MPaBUII,

- HCKYKAIOIIME X CMBICII, OECIIOPSJOYHO W HEYBEPEHHO M3JIaracT MaTepra

B mpoleHTHOM COOTHOWIEHHHM OIIEHKH (IO 4YeThIpEXOATbHOW CHUCTEME) BBICTABISIIOTCS B
CJIEYIOLIUX JHANa30Hax:

«HEYIOBJIETBOPUTENBHO» - MeHee 75%
«yZIOBIETBOPUTENBHO» - 76%-85%
«xoporto» - 86%-92%
«oTIHYHO» - 93%-100%

O1eHKH, KOTOpbIE BBICTABIISIIOTCS HA 3a4€Te C OICHKOW, KOpME 3HAHWUM, YMEHUN U HAaBBIKOB,
o0y4aromuxcs YYUTHIBAIOT CTENEHb CPOPMHUPOBAHHOCTH Yy MOCIEAHUX O00menpodeccuoHaIbHON
komnereHun OIIK-2 — criocoOHOCTh MPUMEHSATh €CTECTBEHHOHAYYHbIE U OOIICUHKEHEPHbBIE 3HAHUS,
aHAJTUTUYECKHE METO/Ibl B IPO(PECCHOHATBHOM eI TETbHOCTH.



