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1. Onucanne HOK333Teﬂeﬁ, KpUTepUEeB U IIKaJ OLCHUBaAHUA KOMIIeTeHI M.

IToxazatenu u KPpUTCPUU OLICHHUBAHUA KOMHeTeHHI/Iﬁ

OOBexT YpoBHHU chOpMHUPOBAHHOCTH Kputepwuii oneHuBaHUS
OILIEHKU KOMITETeHIIUI Pe3ysIbTaToOB 00y4YEHUs
Obyuaromuiics Huskwuit ypoBeHs YpoBeHb pe3yasTaTOB O0YUCHHS

Iloporosslii ypoBeHb HE HUXE ITIOPOTrOBOIO
IloBBIILIEHHBIN YPOBEHD
Bricokuit ypoBeHb

[Ixane!l oneHUBaHUS KOMHeTeHHI/Iﬁ nopu caavue 3K3aMEHa WJIM 3a4eTa C OHeHKOﬁ

Hocturnyrsiit XapaxTepucTrka ypoBHs chOPMHPOBAHHOCTH [IIxana oueHuBanus

YPOBEHb KOMITETEHILIUH
pe3ynbrara
0o0vueHus

DK3aMEH WM 3a4eT C
OILICHKOM

Huzkwii OO0yuaromuiics: HeynosnersopurenasHo
YpOBEHB -00HapyYKUII TIPOOEITHl B 3HAHUAX OCHOBHOTO YIeOHO-ITPOTPAMMHOTO
Marepuaa;

-IOITyCTHI MPUHIUIINAIBHbBIC OIIMOKY B BBINOJHEHUH 3a/1aHUH,
MPEYCMOTPEHHBIX MTPOTPAMMOI;

-HE MOXXET NPOJOJDKUTh OOYYEHUE HITH MPUCTYIUTh K
npodeccHoHaIBHOM NEeITEILHOCTH [0 OKOHYaHUH MPOrpaMMbl  0e3
JIOTIOJTHUTEJBHBIX 3aHATHH 110 COOTBETCTBYIONIEH TUCIUILIHHE.

[oporoserii | OOywaronuiics: YI10BIETBOPUTENBHO
YpOBEHB -00HapYKUII 3HAaHWE OCHOBHOTO YY€OHO-TIPOTPAaMMHOTO MaTepHaja B

00béMe, He0OXOIUMOM IS NaTbHeHIe yaeOHol 1 mpeacTosImei

po¢eCCHOHATBEHON AesITeIBHOCTH;

-CTIPaBIIAETCS C BHIIOIHEHUEM 3aaHUH, TPEIyCMOTPEHHBIX

IIPOrpaMMoii;

-3HAKOM C OCHOBHOW JTUTEPATypOi, pEKOMEHIOBAaHHOH paboueii

MPOTPaMMON AUCHUIUINHBL;

-IOIyCTUJI HETOYHOCTH B OTBETE Ha BOIIPOCHI U IIPU BBINOJIHEHUU

3a/1aHUi IO y4eOHO-TIPOrpaMMHOMY MaTepHuaity, HO o0nangaeT

HEOOXOIUMBIMU 3HAHHUSMH JUISl HX YCTPAHEHHS MO PYyKOBOACTBOM

Mpero1aBaTes.

[Nosrrmennsiit | OOydarommics: Xoporto
YPOBEHb - 0OHapyKWJI MOJTHOE 3HAHUE yIeOHO-IIPOrPAMMHOIO MaTepHaa;

-YCTICUTHO BBIMOJIHUII 3aJaHMsL, IPEAYCMOTPEHHbIE TPOTPAMMOIA;

-YCBOWJI OCHOBHYIO JIUTEPaTypy, PeKOMEHOBaHHYIO paboueii

IIPOrpaMMOM JUCLUILIMHBI,

-TI0Ka3aJ CUCTEMAaTHUECKUI XapakTep 3HaHUH y4eOHO-

MPOrpaMMHOT0 MaTepuaa;

-CII0cO0CH K CaMOCTOSITEIIEHOMY HOTIOTHEHHIO 3HaHUH IO  y4eOHO-

MPOrpaMMHOMY MaTe€pHaTy 1 OOHOBIICHUIO B XO/I€ NAJIbHEHIIeH

yueOHOH paboTHI U IPOPECCHOHATBHON IS TeTFHOCTH.




Bricokmit
YpOBEHB

Obyuarommuiics:

-00HapYKUJI BCECTOPOHHUE, CUCTEMAaTUIECKHE U TTTyOOKHE 3HAHUS

y4eOHO-TIPOrpaMMHOT0 MaTepHana;

-yMeeT CBOOOIHO BBINIOJIHATH 33JaHUs, TIPETYCMOTPCHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOHHI/ITeHLHOﬁ HHTepaTypOﬁ;
-YCBOWJI B3aUMOCBA3b OCHOBHBIX MOHSATHH JUCIHUIIINH U UX 3HAYCHUEC

JUTS IprOOpeTeHHS IPOQecCHu;

-IPOsABUJ TBOPUCCKHUC CIIOCOOHOCTH B IOHMMaHUU y‘I€6HO—

MPOTpaMMHOTO MaTepHaa.

OT1nnaHO

Onucanue IIKaJl OLEHUBaHUS
Komnerennu o0ydaromerocsi OeHNBaeTCs CIEAYIOIUM 00pa3oM:

[TnanupyemsbIii CopeprxaHue MIKaIbl OICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHS pe3yiibTaTa 00ydeHHs
PE3yIILTATOR Heynosnersopurens YI0BIETBOPUTEIBHO Xopomio OT1nudHO
OCBOCHHS
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh HecnocoOHOCTB OO0yuarommuiics OO0yuaromuiics OO0yuaromuiics
o0yuaromerocst crocobeH JIEMOHCTPHUPYET JIEMOHCTpPUPYET
CaMOCTOSITEIILHO CaMOCTOSITEIIBHO CHOCOOHOCTB K CHOCOOHOCTH K
MPOJIEMOHCTPUPOBATH | IPOJIEMOHCTPUPO-BATh | CAMOCTOSATEIBHOMY CaMOCTOSITEIIHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPBIC 6BIJ'II/I KOTOpPbIC 6])].]'[]/1 PEUICHUN SajlaHI/Iﬁ, pemI€HuA HEU3BECTHBIX
MpEACTaBJICHBI pEeACTaBIICHBI AHAJIOTUYHBIX TCM, NI HECTAaHOAPTHBIX
npernoiaBareieM npenoaaBaTeaeM KOTOpBIE MPEJICTABIISUT | 3aJIlaHUH U TIPH
BMecTe ¢ 00pas3iom BMECTE C IIpenoaaBaTeb, KOHCYJIBTaTUBHOMN
UX peIleHHUsI. 00pa3loM X PEHICHUS. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVILTATIARIIOIL MANCTTACITITATTITALITANIILIY
Y™meTs OrtcyrcTBUE Y OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
o0yuaromierocst JIEMOHCTPHUPYET MIPOJIEMOHCTPUPYET JEMOHCTPUPYET
CaMOCTOSITEJIBHOCTH B | CAMOCTOSITEJIBHOCT B | CAMOCTOSTEIIBHOE CaMOCTOSITEIILHOE
NPUMEHCHUU YMCHUN | IPUMEHEHUH YMEHUN MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
[0 WCHOJB30BAHHUIO | PELICHHs y4eOHBIX peLlIeHuS 3aIaHuiA, PeLICHHUS] HEM3BECTHBIX
METOJI0B OCBOCHHUSI 3aIaHHii B TOJTHOM AHAJIOTHYHBIX TEM, WA HECTaHAAPTHBIX
y4eOHOIM COOTBETCTBHUH C KOTOpBIE MPEJICTABIISUT | 3aJIlaHUi U TIPH
JHACLUIUIMHBI. obpazuom, NIpENnoAaBaTeb, KOHCYJIbTaTUBHOMN
JaHHBIM U IIPU €T0 MOJJIEPKKE
[IpenoaaBaTesIeM. KOHCYJIBTaTHBHOU HpernojaBaress B 4acTH
MOJI/IEPKKE B YaCTH MEXKTUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBSI3eH.
mpo0iem.
Bmanets HecmocobHoCcTh OO0yuvarommiics OO0yuarommiics OO0yuarommiics
CaMOCTOSITEIILHO JICMOHCTpPHUPYET JICMOHCTPHUPYET JIEMOHCTpPUPYET
MPOSIBUTH HABBIK CaMOCTOSITENIBHOCT B | CAMOCTOSITENIBHOE CaMOCTOSITEIIbHOE
peuieHus MIPUMEHEHHUHN HaBBIKa MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKA
[IOCTABJICHHOM T10 3aJJaHUsM, peuieHys 3alaHui, pelLIeHNs HEU3BECTHBIX
3aaa4M 1o PECUHICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHOAPTHBIX
CTaHAAPTHOMY OBLJIO 1OKa3aHO KOTOpBIE MPEJICTABIISUT | 3aJIlaHUM U TIPH
00pa3sily ITOBTOPHO. IIPenoaaBaTesIeM. IIpenoaaBaTesb, KOHCYJIBTaTUBHOMN
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTUBHOMN MPEToIaBaTels B YaCTH
MOJI/IEPXKKE B YACTH MEKAUCIUIUTAHAPHBIX
COBPEMEHHBIX CBSI3CH.
pooIeM.
2. TIlepeyeHb BONMPOCOB W 3aJa4 K JIK3aMeHaM, 3a4yeTaM, KYPCOBOMY HPOeKTHPOBAHMIO,

JadopaTopHbIM 3aHATHAM. O0pa3eln YK3aMeHAIMOHHOT 0 OnJIeTa




ITpumepHBIif IepedeHpb BOMPOCOB K JIAOOpaTOPHBIM paboTam:

Komnerenmusa OIIK-1:

2 cemecTp:

1.
2.

Uro Takoe uzmepenune? Kakue Buabl uamepeHuil Bbl 3Haete? UeM OHM XapaKTepu3yrorcs?
UYro Ttakoe morpemHocTh (ommOka) m3MmepeHus? Kakwe BHIBI MOTPENIHOCTEH CYyIIECTBYIOT?

HpI/I‘II/IHBI WX BOBHUKHOBCHUS.

UYro Takoe abCONMIOTHAas M OTHOCUTENbHAsA OomMOKa? B KaknxX eAWHWIAX OHW MU3MEPSIOTCS?
AJNTOPUTM BBIYHCIICHHS OIINOOK IIPU MPSIMBIX U KOCBEHHBIX M3MEPEHUSX.
ITpaBuna n3MepeHus [UIMHBI C TOMOIIBIO IITAHTEHIMPKYISI U MHKPOMETpA.

. IToHsiTHE CHIIBI, MACCHI.

. 2¥ 3akoH HproToHa 1 ero (popMyIHpOBKH.

. Uto Takoe KOHCEpBAaTHUBHAs U IUCCUMATHUBHAs CUCTeMbI? [IOHATHE MOTEHIMANBHOTO MOJIS.
. ChopMynupoBaTh 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTHH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

Cpenssst cuiia yapa Iapuka o penbsc (BBIBOI).
Uro takoe ygap? Ynpyruil u Heynpyruil ymapesl.
Koadduuument BoccTaHOBICHHS.
3aKoH COXpaHEHHUS HMITYJIECA U 3aKOH COXPAHCHHUS SHEPIHU I a0CONIOTHO YIPYroro yruapa.
3aKoH COXpaHEHHWS MMITYJIECA M 3aKOH COXpPAHCHUS DHEPTHH I aOCOJMIOTHO HEYNMPYroro ymapa.
CKOpOCTh IIApHKa TP MPOXOKACHUH TIOJIOKEHHUS PAaBHOBECHS (BBIBOI).
MoOMEHT HHEpUHMH MaTEpUaIbHOM TOUYKH, TBEPLOTO TEja.
IInedo cusbl. MOMEHT CHMIIBL.
OCHOBHOM 3aKOH JUHaAMHUKH BparaTCJIbHOTO0 ABMKCHHUA TBEPAOIo TEJa.
Kunernueckas sHeprus u pabora IpH BpallaTeIbHOM JBHXCHUH.
Teopema IlIteiinepa.
WneansHblit ra3. YpaBHEHHE COCTOSIHUS MJEAJIBHOTO rasa.
BHyTpeHHss aHeprusi, padoTa uieaabHOTrO Tasa.
[TepBoe Havano TepMoAMHAMUKH. [IpUMEHHUTH €ro K M30IpoLeccamM.
Anmabatnueckuii nmponecc (I-oe Hagano, ypasaenue Ilyaccona).
[Moxazarens agmabarel. Yucio cremeneil cBobomsl i, Teruroemkocta Cpu CV.
SIBneHus mepenoca.
[Ipupona BaskocTu. ['pagueHT CKOpOCTH.
YpaBHeHue BA3KOCTH (3akoH HbroToHa).
KoadduumeHT B3kocTH (BBIBOA PACYCTHOM (HOPMYJIBI).
Uucio Peiinonbaca. Bpemst penakcanuu.
MexaHu4yecKie OCrylie BOJIHBI: MOMEPEYHBIC U MPOJIOJIbHBIC.
VYpaBHeHUe Oeryiei BOJIHBL
CkopocTh MONEepeYHON U MPOJIOJILHONW BOJIH.
CBsI3b JUTMHBI BOJIHBI, CKOPOCTH M 4aCTOTHI OEryIeil BOJHEI.
Crostune BOJIHBI, X NPUHIUITNAIBHOE OTIMYME OT BCEX APYTMX BUJIOB BOJIH.
VYpaBHeHue crosueil BoaHbI. [IydHOCTH U y3IBI.
[IpOBOIHUKY B AIEKTPUICCKOM IIOJIC.
DIEeKTPOEMKOCTh TPOBOIHHKA.
KonpmencaTop. DI1eKTpOeMKOCTh IIIOCKOTO KOHIEHCATOpa (BBIBOL).
DIEKTPOEMKOCTH TapaUIeIbHO U MOCTIEIOBATEIFHO COCTUHEHHBIX KOHIEHCATOPOB.
OrexTpryuecKkas cxema o M3MEPeHHI0 eMKOCTH KOHACHCaTopa (Ha3HA4eHHE BCEX SJIEMEHTOB).
XapaKTepPUCTUKHU 3JIEKTPHUSCKOro TOKa, 3akoH Oma B auddepeHinansHoil hopme.
3aMKHyTas dJIeKTpUYecKas 1emnb. 3akoH OMa B MHTErpaibHOU (opme.
3akon Jxoyns-JleHa B nHTErpanbHOil Gopme.
®usnueckuit cmbica IJ1C.
[Tone3nast MOITHOCTH, €€ 3aBUCUMOCTH OT conpoTHuBiIeHUs R. YciioBue mMakcumyma.
Hamnpspkennocts nonst. [Hotenunan. Cs3b MeXAy HUMHU.
CuIIoBBIC M SKBUTIOTEHIIMATBHBIC TTOBEPXHOCTH TIOJISI TOYSYHOTO 3apsia.
OCHOBHEBIE DJIEMEHTHI AIIEKTPOHHO-TTYIEBOH TPYOKH (IEPTEK).
CKOpOCTB 3IIEKTPOHOB, MPOMICAIIAX BTOPOU aHOA. BRIBoA (HOpMyITBL.
TpaexTopust 3TEKTPOHOB B MPOCTPAHCTBE OTKIOHSIONINX IUTACTHH.
Junons. Ilnedo aumosnst. DNEKTPHUSCKUA MOMEHT JUIOJIS.
SBneHue nonspuzauMu quANIeKTpuKka. Bekrop monspuzanuu.
®u3NUeCKUl CMBICI TU3JIEKTPUUYECKON MPOHUIIAEMOCTH BEIIECTBA.
CeFHeTO:).HeKTpI/IKI/I, X OTJINYHUA OT OCTAJIBHBIX JUIJICKTPUKOB.
Tucrepesuc. [lokazate Ha memie ructepesuca Jloct. (wim Poct.) u Exoapir.
Uro takoe marHeTpoH? Ero cxema (BU CBEpXy).
[TokazaTp Ha cxeMe MarHeTpOHa HalpaBlIeHHE BEKTOPOB:



a. VU — CKOPOCTH BJICKTPOHA,

b. B — BekTOp MHIYKIMK JJIs TFOOOTO HAIPABJICHUS TOKA,

59. Fn — cuna Jlopenua.

60. W300pa3uTh TPaeKTOPUIO 3JIEKTPOHOB B MAarHETpOHE IIPH pa3iM4YHBIX 3HAUCHUSX TOKOB B
COJICHOUJIE.

61. 3akoH Amrmepa.

62. Cuna Jlopenna.

63. Bekrop MarHMTHOM MHIYKIMH, HANPSHKEHHOCTh MarHUTHOTO ITOJISI, MarHUTHAsl MPOHUIAEMOCTb
Cpempl.

64. 3akon buo-Casapa-Jlamaca.

65. Bexrop muaykunm B marHuTHOTO mONIST GECKOHEYHO IMHHOTO MPSAMOJIMHEHHOTO NPOBOJHUKA
¢ TokoM I (hopmyia).

66. Bekrop unayknuu B MarHUTHOTO TOJIS LISl OTpe3Ka MPOBOAHMKA C TOKOM ((popmyra).

67. Bekrop unayknuu B mMarHuTHOrO 1OJIS B LIEHTpe KpyroBoro Toka ((opmyna).

68. SIBnenue snekTpoMarHUTHOM MHAYKUuU. Onpenenenue. [lpaBuno Jlenuma.

69. 3akon dapaznes, €ro BHIBOJ.

70. Toku mpu 3aMbIKaHUM M pa3MblkaHuM Lenu. fBnenue camounaykuuu, OJC camoumHIyKIUU
(popmyma).

71. WHAaykTUBHOCTH KaTymku. B3anMHasi MHIYKTUBHOCTh KaTyLIEK.

72. BuxpeBbie Toku. BpemHbr oHm wim mone3Hsl? Ilouemy cepaeuHumkm TpaHC(HOPMATOPOB HE
JETAf0T CIIOIHBIMU?

73. Kakue cBETOBBIC BOJHBI SIBIAIOTCS KOTEPEHTHBIMU?

74. HuTepdepeHiysi, onpeaeicHue.

75. I'eomerpuueckas ¥ onTuyeckas UIMHA IIyTH, ONTHUYECKass Pa3HOCTb XOJa, YCJIOBUS MaKCHUMyMa
U MUHHMYMa.

76. VYcranoBka 1 «xonely HetoToHa», X071 aydelt B HEH.

77. [IpakTHyeckoe NpUMEHEeHUe SBICHUS MHTEP(EPEHIINU CBETA.

78. Judpaxkmus cBera, OomnpeneicHue.

79. punnun lNoiirenca — @penens.

80. @DpoHT BOIHBI TOYEYHOTO M OECKOHEYHO YJAJCHHOTO MCTOYHHMKOB, PUCYHOK.

81. Meton 30H @peHens UIsl KpyrJIoro OTBEPCTUS. YCIOBHS MakCUMyMa U MUHUMyMa B Touke M
9KpaHa.

82. MeTtoz 30H AJIs IIENH, YCIOBUS MakCHMyMa U MUHHMYMA.

83. Bremnunii potoaddext, onpeneneHue.

84. VYpaBuenue ¢Goroaddekra.

85. 3akonbl (hotorddekra.

86. YerpoiictBo (oTO3IEMEHTA.

87. [MpuHIMD paGoThl HOTOYMHOKUTEIS.

88. Mopenu aroma Tomcona, Pezepdopna, Bopa.

89. Ioctynatel bopa u npoucxoxxaeHue TMHEHYATbIX CIIEKTPOB.

90. Hmeercst M Kakas-muO0 CBsI3b MEXIy 4YacTOTOM OOpalleHHs 3JIEKTpOHa BOKPYT siapa aroMa
BOJIOPOAA M YACTOTOM €ro N3ITydeHUs?

91. BreiBectn (GopMynel AN OnpeAeNieHHs CKOPOCTH J3JEKTpOHA Ha nif opOure W paamyca nid
OpOHUTHL

92. OxapakTepu30BaTh W3MEHEHHUS KUHETHYECKOH, MOTCHIIMATBHONW M TOJHOW YHEPTUH 3JIEKTPOHA
B aTOME IIPH €T0 yIaICHUH OT Apa.

93. Uro Takoe BaJeHTHas 30HA, 3alpelleHHast 30Ha U 30Ha IMPOBOAUMOCTHU?

94. Kakue mosiaynpoBOIHUKN HA3bIBAIOTCS COOCTBEHHBIMH, a KAKHE — MIPUMECHBIMHU?

95. OT yero 3aBUCUT KOHLIEHTPALMsi CBOOOTHBIX HOCHTEJEH 3apsaa B N-TIOJYNPOBOJHHKE W B P-
MOJIyIIPOBOJHUKE?

96. OCo0eHHOCTH TeMITepaTypHOI 3aBUCHMOCTH JIEKTPOIPOBOJIHOCTH HOIYPOBOJIHUKOB.

97. Oco0eHHOCTH TeMITepaTypHOI 3aBUCHMOCTH JICKTPOIPOBOJAHOCTH METAIIIOB.

98. [Nornomenne, CIOHTAHHOE M BBIHYXKJICHHOE H3ITyYCHHS.

99. OCHOBHbBIE KOMIIOHEHTHI ONTHYECKOT0 KBaHTOBOTO reHeparopa. OXapakTepu30BaTh HX.

100. Kakoe cocTosiHMEe cpenpl Ha3bIBACTCSI HHBEPCHBIM?

101. [Touemy cmech renmusi M HEOHA SIBIISIETCS] XOPOIIEH aKTUBHOW cpenoit g razosoro OKI?

OTanumst Na3epHOr0 M3IydEeHUs! OT J00O0T0 JIPYroro M3IydeHUs.
[MpumepHoe coxepkanue pacuerHo-rpaduueckux padorst PIP Ne 1:
Komnerenmus OIIK-1:

Bropoii cemectp:
1 3amaga: KameHp OpollleH BEpPTHUKAJIBHO BBEpX C HavaJbHOH ckopocTbio . Ilo WcredeHHMH, Kakoro
BPEMEHM Haxomurcss Ha Bbicote ? Haiftm ckopoctb kamHs Ha 3Tod BbicoTe. CONpPOTHBIICHHEM BO3IyXa



npenedpeus. [IpuHATH .

2 3anmava: 3BYKOBBIE KOJICOAHMs, MMEIONIME YacTOTy M aMIUIUTYLy , PaclpoCTPaHSIOTCS B YIPYroi
cpene. Jnuna Bonubl . Haiftu: 1) CKOPOCTh paciipoCTpaHECHHUS BOJH; 2) MAKCUMAIIBHYIO CKOPOCTh YaCTHIL CPEIBI.

3 3agaua: Jluck paamycoM BpalllaeTcsl COIVIACHO YPaBHEHMIO , rae , , . Omnpenenurts TaHTeHIMAIbHOE,
HOpPMAJIBHOE U MOJHOE a, YCKOPEHHUSI TOUEK Ha OKPY>KHOCTH JUCKA JUII MOMEHTAa BPEMEHU .

4. 3agava: [InoTHOCTH Ta3a p npu pasieHnn p = 96 klla u remme—parype t = 0°C pasua 1,35 1/n. Haiitn
MOJISIpHYIO Maccy M rasza.

5. 3amaua: Onpenenuth naBneHus pl u p2 rasza, comepxamiero N = 109 monekyn u uMmeromero oobem V
=1 cM3, mpu Temmepatypax T1 =3 Ku T2 = 1000 K.

[IpumepHoe copepxanue pacdeTHo-rpadudeckux padoTsl PI'P No2:
Komnerennus OITK-1:

6. 3amaua: K Garapee ¢ D/IC ¢ = 300 B BrioueHs! JBa IJIOCKUX KoHaeHcaropa emkocTsivu Cl = 2nd u
C2 = 3n®. Onpeaenuts 3apan Q u HanpsokeHue U Ha IUIaCTMHKAaX KOHAEHCATOPOB INPH IOCIEAOBATEIbHOM U
TapaJuIeIbHOM COEAMHEHHUSX.

7. 3amada: JIBa OIMHAKOBBIX 3apsDKEHHBIX Iapa HaxomsaTcs Ha paccTosHuM . Cuila OTTaJIKUBaHbS
mapoB . Ilociie Toro kak mapbl NpUBENN B CONPUKOCHOBCHNE M yAAIWIN JPYr OT JApyra Ha NpeXHee PacCTOsSHHE,
CWJIa OTTAJKMBAHBS BO3pPOCIA W CTaja paBHOM . Berumennts 3apsiasl ql u q2, KoTopble OBUIM Ha IIapax 0 WX
COIPUKOCHOBEHHMS. /lnamMeTp MIapoB CYMTATh MHOTO MEHBIIUM PACCTOSHUSA MEXIY HUMU.

8. 3amaga: DJEKTPOH B HEBO3OYXKISCHHOM aTOME BOJIOPOJA IBIKETCS BOKPYr sOpa IO OKPYKHOCTH
paauycoM . BBIUMCANTD MAarHUTHBIA MOMEHT OSKBUBAJIEHTHOIO KPYIOBOIO TOKA M MEXaHWYECKUH MOMEHT M,
HeﬁCTByIOH_IHﬁ Ha prl"OBOI\/’I TOK, €CJIM aToM TIIOMCHICH B MArHuTHOC T1I0JIC, JIMHUU HWHAYKIHWU KOTOPOTO
rapaJuieNbHbl INIOCKOCTU OPOUTHI 3J1eKTpoHa. MarnuTHast nHaykims B nosns pasna 0,1To.

9. 3ajmava: DIEKTpUYECKOe TIOJe CO3JaHO JBYMS TOYEYHBIMH 3apsaMH W, HAXOAAIIUMHUCS Ha
paccTosHUM JApYr oT Apyra. OmnpenenuTs HaIpsHKEHHOCTh IOJIS B TOYKE, YJAJIEHHOM OT IEepBOro 3apsia Ha U OT
BTOPOTO HA .

[IpumepHoe conmepxanue pacdeTHO-Tpaduaeckux padorsr PIP:
Komnerenuusa OIIK-1:

1 3amaga: Ha kxoHmax memHoro mpoBoaa umHOW | = 5 M mommepxkuBaercs Hampspkeame U = 1 B.
OmnpenenuTs MIOTHOCTH TOKA j B IIPOBOJIE.

2. 3agaya: Ilo TOHKOMY IPOBOAHHUKY, M30THYTOMY B BHJIE MPaBHJIBHOIO INECTUYTOJIBHHKA CO CTOPOHOM a
=10 cm, uget Tok [ = 20 A. OnpenenuTs MarHUTHYIO HHAYKIHIO B B IIeHTpe 1eCTUYTOJIBHUKA.

3. 3amava: B onmHOpomHOM MarHMTHOM moie ¢ uHAaykiued B = 0,01 Tin momemieH mpsMol IpOBOJHHMK
mmHo 1 = 20 cMm (momBojsmMe MPOBOAa HaxXoasrcs BHe moisi). Onpenenuts cuiny F, neiicTByronryro Ha
MIPOBOJIHUK, €CJIM MO HeMy TedeT TOK I = 50 A, a yroix ¢ Mexay HampaBlI€HHEM TOKa M BEKTOPOM MarHUTHOW
MHAYKIHU paBeH 30°.

4. 3agmaya: OnrTuyeckas pasHOCTh Xonxa [ JBYX HMHTEp(QEPHPYIOLIMX BOJH MOHOXPOMAaTHYECKOIO CBETa
pasHa 0,3 A. Onpenenuts pasHocTs (a3 [1o.

5. zamava: OmpemennuTh 3Hepruio (oTroHa €POTOHA, COOTBETCTBYIOIIETO BTOPOH JIMHWM B TIEPBOH
nHppakpacHoii cepun (cepuu [lamena) atoma Bogopoaa.

6. 3amaga: Kakyro gacTe Macchl sapa HEHTPaIbHOTO aTOMa ILUTyTOHHS COCTAaBIIET Macca €ro 3JIEKTPOHHOU
000109KN?

7. 3amada: Pammyc BTOporo temHoro kombila HpioToHa B oTpaxkeHHOM cBere 12 =0,4 mMm. OnpenenuTtsb
paanyc R KpHBHU3HBI IIOCKOBBITYKIOH JIMH3BI, B3STOH I OIBITA, €CJIM OHAa OCBEINAETCSI MOHOXPOMATHUECKUM
CBETOM C JUTHHOM BOJHBI A = 0,64 MKM.

8. 3amaua: Onpenenuts SHEPruio € (HOTOHA, UCIYCKaEMOTO TIPH MEPEXoJie dIEKTPOHA B aTOME BOAOPOJA C
TPETHErO PHEPTETUUECKOTO YPOBHS HA OCHOBHOM.

9. 3amaya: OnpenennTh NEPBBI MOTEHIMAT BO30YkneHuss ¢l Bomopona.

[TpumepHbIe BOMPOCHI 10 3alIUTe pacueTHO-rpaduueckux pabdor:
Komnerenmusa OITK-1:

. Kakne ocHOBHBIE 3aKOHBI W SIBICHUS MCIIONB3YIOTCS B TaHHOH 3amade?

. KakoB ¢usnyeckuii cMbIca 3ama4uu?

. Pacckazarb xoj pelieHus 3aauu.

. [Touemy mpu pemieHnH 3a7a4u UCMONB3yeTCs onpenesieHHas Gopmyna?

. Kak BeiOupaercs ¢opmyna s perieHus 3amaun?

. Moxer 5u OBITH Apyroe perieHue 3agadu?

. MOXHO JTM MHTETpaNbHOE pEIlicHHE 3a/1auu 3aMeHUTh AuddepeHInaibHpm?
. Kakue mMomenu ucnomnp3yroTcsl MPH PEIICHUX 3a1a4u?
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9. Kakue nomymieHus ciaeiaHbl Ipy PEUICHUH 3a1adu?
10. Kaxas pa3MepHOCTb ITPUMEHEHA IPU pEeIIeHUH 3a1auu?
11. MoxHO nH pemuTh 337auy B Apyroil cucreme, Hanpumep CI'C?

[MpuMepHbIe pakTUYECKUE 3a/1a4d (3aIaHKsI) U CHTYaIlHH
Komnerenuua OIIK-1:

1. Kamenp OpollleH BepTHKAJIbHO BBEPX C HayaJlbHOW CKOpocThi0 . [lo HMCTEYeHMH, Kakoro BpEMEHH
HaxonguTcss Ha BbIcoTe ? HaiiTm ckopocTh kamHsS Ha 3TOoil BbicoTe. CONMPOTHBIICHHEM BO3AyXa IPEHEOPEUbD.
IIpunsts .

2. Ilo gyre OKpYXHOCTH paAWycOM JABMXKETCSI TOYKAa. B HEKOTOPBII MOMEHT BpEMEHHM HOPMAallbHOE
YCKOpEHHE TOYKM ; B 3TOT MOMEHT BEKTOPHI IOJHOTO M HOPMAJIBHOTO YCKOpeHHil obpasyior yron . Haiitu
CKOPOCTh ¥ TaHT€HIIMAIBHOE YCKOPEHHE TOYKH.

3. Teno, OpolueHHOEe ¢ OallHU B TOPU3OHTAJIBHOM HAINpPABJICHUM CO CKOPOCTHIO , yHajlo Ha 3eMIII0 Ha
paccrosiHiM S (0T OCHOBaHWU OalIHU) BABOE OoJiblieM BhICOTHI h Gantau. HaiiTi BbicoTy OamrHu.

4. Jluck paamycoM — BpallaeTcsi COIIaCHO ypaBHEHWIO , rae , , . OmnpenenuTs TaHT€HIHMAIBHOE,
HOPMAaJIBHOE U TIOJTHOE &, YCKOPEHUS TOYEK Ha OKPY)KHOCTH JIMCKa JJIS1 MOMEHTA BPEMEHH .

5. BuHT a’pocaneil Bpamaercsa ¢ 4acToToll . CKOpPOCTh MOCTYHNATEIBHOIO ABMXKEHMS a’pOCaHEil paBHa
C KxaKoil CKOPOCTHIO U JIBMKETCSI OAWH U3 KOHIIOB BUHTA, €CJIM PAJANYC BUHTA PaBEH .

6. Ompenenuts navieHus pl u p2 raza, comepxkamero N = 109 monekyn u mMetomiero o0beM V = 1 cm3,
mpu Temreparypax T1 =3 K u T2 = 1000 K.

7. Kakoit obsem V 3aHmMaer cmech a3ora maccoi ml = 1 kr m remms maccoii m2 = | kxr mpum
HOPMAaJIBHBIX YCIIOBUSIX?

8. B bamnone BmectuMocThio V = 15 11 Haxomutcsi cMmech, conepxamas ml = 10 r Bogopona, m2 = 64 r
BoJIsiHOTO TIapa 1 m3 = 60 T okcuja yraepoaa. Temmepatypa cmecu t = 27°. OnpenenuTs 1aBacHue.

9. Kakyro yCKOPSIONIYI0 pa3HOCTh MOTCHIMaNoB U JOMKEH MPONTH  3JIEKTPOH, YTOOBI IMONYYHTH
CKOpOCTh V = 8§ Mm/c?

10. 3apsn paBHOMEpPHO paclpesieneH 1Mo OeCKOHEYHOH IIIOCKOCTH ¢ MOBEPXHOCTHOH IUIOTHOCTHIO ¢ = 10
uKn/M2. OnpenenuTs pa3sHOCTh MOTEHIMAIOB JBYX TOYEK IOJS, OJHA M3 KOTOPBIX HAXOIUTCS Ha IUIOCKOCTH, a
Jpyras yaajeHa oT Hee Ha paccTostHue a = 10 cM.

11. K 6atapee ¢ 3/IC ¢ = 300 B Bkimo4eHH ABa IUIOCKHX KOHAeHcaTopa emkocTsmu Cl = 2mnd u C2
3n®. Omnpenmenuts 3apsag Q u HampsokeHne U Ha IUTaCTHHKAaX KOHAEHCATOPOB TP  MOCIEAOBATEIBHOM H
MIapaJIeIbHOM COEIMHCHHUSX.

12. Ha xoHmax memHoro mpoBoja JuimHOH | = 5 M momnepxkuBaercs Hanpspkenwe U = 1 B. Onpenenutsb
IUIOTHOCTh TOKA j B MPOBOJIC.

13. Ilo TOHKOMY NPOBOAHMKY, M30THYTOMY B BHJE Npa BHJIBHOTO IIECTHYTOJIBHUKA CO CTOpoHOH a =10
cM, uzet Tok I = 20 A. OnpeaenuTs MarHUTHYIO MHAYKIMIO B B IIeHTpe 1IecTUYroIbHUKA.

2. OOMOTKa COJICHOHMJIa COAEPKUT J(Ba CJIOS, IUIOTHO TNPH JIETAIOMUX JAPYT K JAPYTYy BUTKOB IIPOBOJA
muamerpoMm d = 0,2 MM. Omnpenenutbs MarHUTHYIO MHAYKLIUIO B Ha ocu cosieHOMIa, €CiU 110 NMPOBOJY HAET TOK |
=0,5A.

14 B omHOpOMHOM MarHUTHOM Tojie ¢ mHAykmued B = 0,01 Tin momemieH mpsMoil MPOBOAHWK UIHHOW 1
= 20 cM (momBomAIIME MPOBOAA HaxomsATcs BHE moirst). Onpenenuts cuiry F, meidcTByrONIyro Ha MPOBOAHUK, €CIH
Mo HeMy TeueT Tok [ = 50 A, a yron ¢ MeXIy HalpaBJIeHHEM TOKa H BEKTOPOM MATHATHON MHIYKITNH paBeH 30°.

15. Pamka ¢ TokoM I = 5 A comepxkut N = 20 BUTKOB TOHKOTo MpoBoja. OnpeaenuTh MarHUTHBIN
MOMEHT pm paMKH ¢ TOKOM, €Cid ee miomans S = 10cMm2.

16. ITo Butky pammycom R = 10 cm Teuer Tok I = 50 A. Butok momerneH B OJHOPOJHOE MAarHUTHOE
nosne (B = 0,2 Tn). Onpenenuts MOMEHT CHIIbI M, NeHCTBYIOIEH Ha BHUTOK, €CJIM IUIOCKOCTh BHTKA COCTaBIISET
yros ¢ = 60° ¢ TMHUAMU UHIYK IIUH.

17. IIpoToH BiETEN B MarHUTHOE IOJI€ MEPNEHAMKYISIPHO JIMHUSAM HMHIYKIUH U ONMCAN Iyry panuycoM R
= 10 cm. OnpeaenuTs CKOPOCTH L NIPOTOHA, €CJIM MarHUTHast uHAyknusa B =1 To.

18. Paguyc BrOoporo temHoro konbsla HetoToHa B oTpakeHHOM cBetre r2 =0,4 mm. OmpenenuTs paauyc
RKpHUBH3HBI TUIOCKOBBIMYKIION JIMH3BI, B3STOW IS ONBITA, €CIIM OHA OCBEUIAETCS MOHOXPOMAaTHYECKHM CBETOM C
JUTHHOH BOJIHBI A = 0,64 MKkM. [125 MM]

19. Ha mutacTuHy ¢ mensto, mupuHa KoTopoit a= 0,05 MM, magaeT HOpMabHO MOHOXPOMATHYECKUH CBET
¢ mmuHOH Bom—HBI A = 0,7 MiMm. OmpenenuTs Yrol ¢ OTKIOHEHHUS JIydei, COOTBETCTBYIOIIMH MEPBOMY
I(paKIHOHHOMY MaKCHUMYMY.

20. [udpakumoHHas peuieTka, OCBELICHHAas HOPMAaJbHO IMaJAOIUM MOHOXPOMAaTHYECKUM CBETOM,
OTKJIOHSIET CIEKTpP TpeThero mopsiaka Ha yron ¢l = 30°. Ha xakoit yroig2 OTKJIOHSIET OHAa CIEKTP YETBEPTOTO
nopsiaka?

21. Yron mpenomiieHHs Jiyda B KHIAKOCTH 12 = 35°. Onpe—IenuTh 1moKas3areib HPeJIOMICHHS IT )KUIKOCTH,
€CJIM U3BECTHO, YTO OTPA’KEHHBIH IMy4OK CBETa MAKCUMAIILHO MOJIIPU30BaH.

22. BBIYUCIUTH ANMHY BONHBI J¢ bpoiilss A A 3IEKTPOHA, MPOIICAIIETO YCKOPSIONIYIO Pa3HOCTh



norenimanos U = 22,5 B.

23. BeIYHCIUTH JUIMHY BOJIHBI Ji¢ bpoiins A, A7 mpoTOHA, JABMXKYIIErocs co ckopocthto v = 0,6 ¢ (c -
CKOpOCTh cBeTa B Bakyyme). OIICHATP C TIOMOIIBIO COOTHOIICHUS HEOMPEACICHHOCTEH MHUHHMAIBHYIO
KHHETHYCCKYIO SHEPTHI0 TminaiekTpoHa, JBIKYIIErocs BHyTpH chepudeckoit oomactu  auamerpom d = 0,1 Hm.

[IpumepHBIil epedeHb BOMPOCOB K SK3aMEHY:
Komnerenuua OIIK-1:

MexaHnnka

1. MarepuanbsHas Touka. Cucremsl oTcuera. KuHeMaTHKa IOCTYNATEIbHOTO — JIBIDKCHHS.
Tpaextopus. [Iyre. CpenHsst CKOPOCTh. MITHOBEHHAs! CKOPOCTb.

2. Cpennee yckopeHue. MrHOBeHHOEe ycKopeHue. KacaTenbHOoe M HOpMajabHOE YCKOPEHHE.
PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE JIBIKEHUE.

3. JlBrxeHue Teia, OpOLIEHHOTO O] YIJIOM K TOPHU3OHTY.

4. Bunpl B3aumopeHcTBHI B Ipupone. XapaKTEpUCTHKHA HEKOTOPBIX CHIII CHJIA TSDKECTH U Bec
TeJIa, CUIIBI TPEHUS U YIIPYTOCTH.

5. IepBriii 3akon HetoTona. MHepuuaneHble cucteMbl oTcueta. [Ipumepsr.

6. Bropoit 3akon Hrtorona. [uddepennmansHas ¢opma Broporo 3akoHa Herortona. Tperwid
3akoH HeroToHa. ['panumbl mpuMeHUMOCTH 3ak0HOB HetoToHa. CllojKeHHEe CHIL.

7. OnpeneneHne MeXaHWYECKOH paboTel (TIOCTOSHHON W MeHsomieics) cuimel. [padugeckoe
MIpeaCTaBICHUE PaOOTHI.

8. Kunernueckas sHeprusa. CBs3p KHHETHYECKOH 3Hepruu ¢ paboroif. ITpumepsr.

9. Koncepratupubie cuibl. [loteHipansaoe noje. [ToTeHIranpHas SHEPIrus U ee CBsI3b ¢ paboToM.
[ToTeHmansHas 3HEPrys TeJIa B MOJIE TSDKECTH 3eMIIM. DHEePrus CoKaToN MPYKUHBL.

10. MexaHnuueckasi DHEpIrusl. 3aKOH COXpaHEHHsI MEXaHNYeCKOH SHeprun. [Ipumepsr.

11. Kunemaryka BpaliaTelbHOIO JBHMXKEHUS. YITIOBOE IEpeMEICHME, YIIoBas CKOPOCTb U YIJIOBOE
yckopeHue. BekTopHbli xapakrep BeauyrH. YacToTa M epro BpallieHHs.

12. Omnpenenenne MoMmeHTa cuibl. [lnedo cuipl. OCHOBHOE ypaBHEHHE AWHAMUKH BpalaTEIbHOTO
JIBYDKCHUSL.

13. MoMeHT nHepnuu aOCOJIOTHO TBEPIOTO Tesia (BBIYMCIICHWS MOMEHTOB MHEpUnH). PU3NYecKui
cMBbICI MOMeHTa uHepuu. Teopema Ll telinepa.

14. OmnpeneneHre MOMEHTa UMITYJIbCca. 3aKOH COXPAaHEHUS MOMEHTA MMITYNbca. [IpuMepsl.

15. Kunernueckas sHeprus Bpaimmaromierocsi tena. Pabota mpu BpamaTeIbHOM JIBHKCHHH. JHEPTHUS
KaTSIIEerocs [UIHHIPA.

16. Ioctynater Oinmrerina. [IpeoOpazoBanus Jlopenna. CraenctBuss u3  mpeoOpa3oBaHU
Jlopeniia. OJHOBPEMEHHOCTb.

17. Cnencteus u3 npeobpasopanuii Jlopenia. JIopeHIIEBO COKpAIICHUE JITHHEIL.

18. Cnenctus u3 npeobpasoBanuii Jlopenna. 3ameienne BpemMeHu. MHTepBai.

19. PenstuBuctckas aunamuka. PensituBucTckas macca. B3auMocBs3b 3HEPIUU U MacChl.

TepMonrHaMuka

20. OcCHOBHOE ypaBHEHHE MOJEKYISIPHO-KHHETHYECKONH TEOPHH MACATBHOTO Tasa.

21. WneansHerii Ta3. [a30Bbie 3akoHBL. YpaBHeHHEe Menzaeneesa-KnamelipoHa.

22. 3akoH MaxkcBemia Uil pacrpenesIeHus] MOJIEKYN 10 CKOPOCTSIM.

23. Bapometpuueckas popmyna. Pacrpenencaue BonbiiMana.

24. Yucno creneneit cBoOozpl. 3akoH BonpliMana O paBHOpAcHpeAENIeHHH SHEPTHU [0 CTENEeHSIM
CBOOO/IBI.

25. BHyTpeHHsisi sHeprusi upeanpHOro rasza. Pa0ora rasa mpu pacmmpenuu. Paborta raza mpu
Pas3IMYHbIX poleccax.

26. [lepBoe Hawanmo TepmoanHaMuky. [IpuMeHeHWe TIEpBOro Hayana TEPMOAWHAMUKH K
H30IPOIIECCaM.

27. TenmoemkocTh ra3oB. YpaBHeHue Maiiepa.

28. Kpyrosoii mponecc. OOpaTumelii, HeoOpaTumerid mponecc. ukn Kapro u ero KII/.

29. CratucTHdeckre 3aKOHOMEPHOCTH pPacIpellesIeHHs] MOJEKyN Tra3a Mo o0beMy. DHTPOIHUS U ee
CTaTHUCTHUYECKOE TOJIKOBaHME. M3MeHeHue sHTponuu. PacueT M3MEHEHUs SHTPOIHHU NIPH PA3INYHBIX MPOLECCAX.

30. BzaumopeiicTBue MoJekysl. YpaBHEHHE COCTOSIHUSI peaibHOro rasa. M30Tepmbl peaibHOroO rasa.

BHyTpeHHss1 sHEPIrUsl pEaJIbHOTO Irasa.

DIIEKTPUYECTBO U MOCTOSHHBIN TOK

31. 3axon Kynona. IIpumenenue 3axoHa KynoHa B ciydyae HETOUEUHBIX 3apsSKEHHBIX TEIl.

32. Onekrpudeckoe mnoie. HampspkeHHOCTh anekTpocrarndeckoro noist. [IpuHmun cymepro3uiuy.
CunoBsle TMHUU.



33. Cwmemenue (MHIYKIUS) dJeKTpocTaThueckoro mods. IloTok Bekropa cmemieHus. Teopema
Ocrtporpaackoro-I'aycca nust anexkrpocratudeckoro mnois. Ilpumenenne teopemsl Octporpaackoro-laycca s
pacuera 3JIeKTPOCTaTHYECKOTOo MOJIsl 0ECKOHEUHOH paBHOMEPHO 3apsHKEHHOU Cephl.

34, Teopema OcTtporpanackoro-l'aycca it 9J€KTpOCTATUUECKOTO MOJIS.

35. IMpumenenne Teopemsl Octporpagckoro-l'aycca ist pacuera 3JIEKTPOCTATHYECKOTO OIS
OeCKOHEYHOI PaBHOMEPHO 3apsKCHHON TJIOCKOCTH.

36. Teopema Octporpanckoro-I'aycca aist 31€KTPOCTATHYECKOTO MOJIS.

37. ITpumenenne Teopemsl Octporpazckoro-l'aycca mast pacdeTa 3JIEKTPOCTATHYECKOTO OIS
OECKOHEYHOI PaBHOMEPHO 3apsKEHHOTO HIapa.

38. PaGotra cumm 37eKTpOCTATHYECKOTO IONA TO TEepeMeIleHuio 3apsaa. Lupkymamums BekTopa
HaNpPsHKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJS.

39. [ToTeHIMa 31EKTPOCTATUYECKOTO MOJIA. DKBUIOTCHIMANBHBIE TOBEPXHOCTH.

40. B3auMocCBsI3p HAaNpsHKEHHOCTM M INOTEHLUaNa. B3auMHOE pacoloKEeHUE CHUIIOBBIX JMHUM U
SKBUIIOTCHIIMAJIBHBIX HOBerHOCTeﬁ.

41. Bunas! nuanexrpukoB. Bexrop nmomspuzanuu. J(uanekrpudeckas BOCIPUUMUYUBOCTD

42. OJeKTpUYecKoe Noie B JUIJIEKTpuKe. JlMdjeKkTpudeckas NPOHUIAEMOCTH W €€ CBS3b C
BOCTIPHUMYHUBOCTEIO.

43. [TpoBopHuKM B 3nekTpocTaTudeckoM Tmojie. KoHaeHcaTophl. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJICHCATOopa.

44. DHeprus CUCTEMBI 3apAI0B. DHEPTHS NEKTPOCTATUIECKOTO ITOJIS.

45. XapaKkTepuCTUKH TOCTOSHHOTO ToKa. I[ImotHocTe TOKa. 3akoH Oma B auddepeHmmanbHON
¢dopme. ConpoTHBICHNE IPOBOAHUKOB

46. 3akon Oma i ydacTKa HENu U JUIS MOJHOM [enu. DIEKTPOABIKYIIAs CHUjla UCTOYHHKA TOKA.

47. IIpaBuna Kupxroga mis pacyera 3JeKTPHUSCKUX ICTICH.

48. Pa6ota u morHOCTh TOKa. 3akoH Jxoyns-JIeHia.

49. Krnaccuueckast Teopus 371€KTPONPOBOAHOCTH.

MarauTtHoe mnoine

50. HanpsoxenHocTs MarHuTHOro moist. 3akoH buo-Casapa-Jlamnaca. Ilpumenenue 3akona buo-
Cagapa-Jlamtaca amst pacdera WHIYKIMA MarHUTHOTO ITOJIs1 0ECKOHEYHOTO0, TIPSIMOTO TIPOBOTHUKA C TOKOM.
51. 3aKOH TIOJIHOTO TOKa (TeopeMa O LUPKYISIUM BEKTOpa WHAYKIMM MAarHUTHOTO TOJA).

[IpuMeHeHne 3akOHa IIOJHOTO TOKa MU pacdera Moyl OeCKOHEYHO MIMHHOTO coieHonga. IloTox BekTopa
MarauTHO#M mHIyKnuu. Teopema OcTtporpaackoro-I'aycca 1jisi MATHUTHOTO TTOJTSL.

52. Cuna Jlopenia. JIBuxkeHne 3apsHKEHHON 4aCTHUIBI B MArHUTHOM moiie. Dddekr Xosia.

53. Cuna Amnepa. B3aumonelicTBrue napajuieinbHBIX TOKOB.

54. MarHuTHble MOMEHTBI JIEKTPOHOB U aTroMoB. /luamarnetusm. MarueTuku.

55. Bektop HamMarHM4eHHOCTH. MarHuTHas  BOCOPUMMYHUBOCTb.  [lua-, mapa-MarHeTHKH.
MaruuTHOE 1noJie B BelecTBe. MarHuTHasi NpOHUIIAEMOCTh. PeppOMarHeTUKH.

56. SIBneHus snekTpoMarHUTHOM MHAyKkIMU. BeiBog 3akonHa ®apanes-Jlenna. [Ipasuno Jlenna.

57. Camounnykuusa. MHIykTHBHOCTh. VHAYKTHBHOCTH OCSCKOHEYHO UIMHHOTO COJICHOWIA.DHEPTHS
MarHuTHOTO ToJis. OOBEMHAS TUIOTHOCTH SHEPTHH.

58. Cucrema ypaBHeHHI MakcBemra. 3HaueHHe Teoprn MakcBea.

Komnebanus

59. Tl'apmMoHnYeckue KoneOaHWs W HMX XapakTepucTHKA. KuHeMaThka TapMOHWYECKUX KOJeOaHWH.

HNuddepennmanbioe  ypaBHEHHE  TapMOHMYECKHMX  KoiieOaHuil.  DHeprus  rapMOHMYECKHMX  KoyieOaHMi
(MexaHUYeCKUX U DIIEKTPUUECKHX ).

60. JuddepennnansHoe ypaBHEHHE TapMOHMYECKHUX KoJIeOaHWH TPYKUHHOIO U (H3UYECKOrO
MasTHUKOB. [lepron kone0aHui 3TUX MasTHUKOB.

61. lapmonnyeckue konebanus B KojebareabHOM KoHType. @opmyna Tomcona.

62. JuddepenunansHoe ypaBHEHHE 3aTyXaloLIMX MEXaHHYECKHX M IJIEKTPUYECKHX KoJyieOaHWUH.
JlorapupmMuveckuii JEKpEeMEHT 3aTyXaHHS.

63. JduddepeHnnansHoe ypaBHEHHE BBHIHYKICHHBIX MEXaHHUUSCKHMX KOJEOaHWH W €ro peIIeHHE.
Pe3onaHCHBIE KpUBEIE.

64. Ilepemennsiii Tok. IlomHOe compoTuBieHHE Lenu NepeMeHHOro Toka. llocinemoBarenbHoe U
MapajuielbHOe COeANHEHHE.

65. CrnoxxeHue KoneOaHH OJHOTO HANpaBJICHUS OJMHAKOBOH YacTOThl. BEKTOpHBIC IHarpaMMBI.
Crnoxenue KoyebaHUl onxHOTO HampapieHusa. buenus. CrnokeHHe B3aUMHO MEPIEHAMKYISPHBIX KoJeOaHHUH.
Ouryps! JIuccaxy.

66. BoniHoBBIe mponiecchl. IlpononbHble W IONepedHble BOJHBL. YpaBHEHHE Oerymied BOJIHBI.
BonnoBoe ypaBaenue. BonHoBoit naket. ['pymmnoBasi CKOpOCTb.

BonHoBast u kBaHTOBas onTHKa. KBaHTOBas MexaHUKa

67. DJIeKTPOMAarHUTHbIE BOJHBL. XapaKTEPUCTHUKU CBETOBBIX BOJIH. HTEHCHUBHOCTb CBETOBOM



BOJIHBI.

68. KorepeHTHOCTh ~ CBETOBBIX BONH. IHTepdepeHuuss cBeta OT JABYX  HCTOYHHKOB.
WHTtepdepeHnoHHbIE YCIOBHS IS Pa3HOCTH (a3 U pa3HOCTH XOAa.

69. Mertozpl HaOmoaeHus: uHTepdepenu cBera (Ounpuzma dpenens, onbiT KOHra)

70. WurepdepeHunss B TOHKMX IUICHKAaX. BBIBOX (OpMyYIBI JUIS ONTHYECKOH PasHOCTH XOja Jiydeil B
TOHKOH IJICHKE.

71. Buner mudpaknuun. [Ipuanun [roiirenca-®Openens. Meron 3o @penens. dudpakmus cBeta Ha
KPYIJIOM OTBEPCTHH, OT KPYIJIOTO JIMCKA, HA Y3KOH IeNu, Ha JU(PaKIHOHHOMN peneTKe.

72. Jdudpakius peHTreHOBCKHX Inydeld. YcmoBue Bymbeda-bparros. Ilpumenenne audpaximm
PEHTICHOBCKOT'O U3ITy4EHHS.

73. EctecTBeHHBI W TONSApU30BaHHBIA cBeT. 3akoH bproctepa. 3akon Maimoca. Ilomsipuzanus
CBeTa IpH ABOHHOM JrydenpenomieHuu. Juxpousm. [Ipusma Hukomna. Ontrndeckas akTHBHOCTD BEIIIECTBA.

74. XapakTepuCTHKH TeIyIoBOro wu3iaydenusi. 3akoH Kupxroga. 3akon Credana- bombimana.

3akon cmemieHus Buna. 3akon Panes —/[xunca. YibrpaduoneroBas karactpoda. dopmyna Ilnanka. 3akoHsl
TEIUIOBOTO M3JIYYEHHUS U UX MolydeHne u3 popmyisl [lnanka.

75. 3akonbl (oroddpdexra. BombrammepHas xapakrepucTuka (POTOTOKA.  3alep KUBArOLIMNA
norenuuan. Tok Hacwimenus. PaGora Bbixoma. YpaBHeHuwe OiiHiuTedHa 1 (orodddexra. Kpacnas rpanuna
¢doroaddekra.

76. ®otonsl. JlaBnenue cera . Dpdext Komnrona. KopmyckynspHO-BOTHOBOW Ayan3M CBETA.

77. Omsit Pesepdopna. [Toctymater bopa.

78. KopnyckymnsipHo-BoaHOBOI Jyanu3m BELIECTBA. Hnuna BOJIHBI ne-bpoiins.
OKCHepUMEHTAIBHBIE 10Ka3aTEIbCTBA BOJTHOBBIX CBOMCTB YaCTHII.

79. CootHomienne HeompeaeneHHocTel [elizenOepra. BvIBOA COOTHONICHHS HEONpeaenecHHOCTeH
Ha OCHOBE BOJTHOBBIX CBOMCTB YaCTHII.

80. Vpasuenue Ilpeaunrepa. @usmueckuit cmbicn  ncu-pyHkiuu. Pemenune  ypaBHeHHS
[lpenunrepa st 66CKOHEUHO-TITYOOKO MOTCHIIMATBHOM MBI

81. [MorenuumansHblii Oapsep. TyHHENBbHBIN 3¢ dexT. [apMoHMUECKHH OCHMILIATOP.

82. 3aKOHOMEPHOCTH B aToMHBIX crekTpax. ®opmyna banemepa. bopoBckas Mozens aToma
BOZOpoAa. JIocTOMHCTBA U HEOCTAaTKU Teopur bopa.

83. KBanToBOMEeXaHn4eckass MoJenb aromMa Bogopoja. KBaHToBble uucna. BvIpokneHHBIE
coctostHus. [IpaBuita otOopa.

84. CrioHTaHHOE W BBIHYXKIEHHOE U3IydeHne. Jlazepsl.

85. OHepretudeckne 30HBI B KpucTtawiaXx. CTpyKTypa DSHEPreTHYeCKHX 30H METaJlIOB,

MOJIYIPOBOJHUKOB U AMAJIeKTpuKoB.  [lomympoBomHukn  (coOCTBeHHBIe W mpuMecHble).  CTpykTypa
OHEPIreTUYCCKUX 30H IPUMECHBIX U CO6CTB€HHBIX IMOJIYIPOBOJHUKOB.

3. TectoBble 3aganns. OueHKka Mo pe3yJbTaTaM TeCTHPOBAHMSI.

3.1. [IpumepHbIe 3aaHusl TecTa

3amanue 1 (OIIK-1)

BribepuTe npaBUIBHBIN BapHaHT OTBETA.

VYcnosue 3amanus: [locnenoBaTenbHOCTh B MOPSIAKE BO3pACTaHUS paauyca
1: anexkTpoH

2: sapo aToma
3: atom

4: Monexyna

3amanune 2 (OIIK-1)

[MocnenoBarenbHOCTh B MOPSIIKE BO3PACTAHHS JUTUTEIBHOCTH
: HC

: MKC

1 MC

ic

: MUH

: gac

AN N AW =

3amanne 3 (OIIK-1)
Ha pucyHke BEeKTOp MIHOBEHHOM CKOpPOCTH TOUYKU IPH €€ JBHKEHUH 1O KpuBoi AB aTo0:

1. Bekrop 1
2. Bekrop 2
3. Bekrop 3



4. Bexrop 4
5. HeT NMpaBUJILHOTO OTBETa

3anmanue 4 (OIIK-1)

VYKa3aTb NnpaBUIbHBIN OTBET

Hukn Kapno:

1. CocTouT M3 ABYX M30TEpPM M ABYX H300ap
2. CocTouT U3 ABYX M30XOp M JIBYX M300ap
3. Cocrout W3 OBYX M30TEPM H ABYX amgmadat
4. DT0 KpyroBoil mporecc

3amanue 5 (OIIK-1)

[TocnenoBaTenbHOCTh B MOPSIKE BO3PACTAHUS JJIUTEIBHOCTH
[TocnenoBaTenbHOCTh B MOPSIKE BO3pACTAHUS

1: mlla

2: Ila

3: klla

4: MIla

3amanue 6 (OIIK-1)

YkazaTb NpaBUIBHBIA OTBET

Hukn Kapno:

1. CocTout u3 ABYX M30TEPM M JIBYX H300ap
2. CocTOHT U3 IBYX H30XOp U JABYX H300ap
3. CocTouT M3 ABYX M30TE€PM M IBYX aauadat
4. DTO KpYroBoil mpolecc

3aganue 7 (OIIK-1)

[MTocenoBarebHOCTE B MOPSIIKE BO3pAcTaHHs TBEPIOCTH MaTepuaia
: map

: )KUIIKOCTb

: CTaNb

: anMas

: HAHOKOMITO3UTHBIC METaJUINYECKHUE MOKPBITHS

AW =

3ananue 8 (OIIK-1):
CooTBeTCTBHE MEXAY BUAAMH KOJieOaTeIbHBIX CUCTEM M UX IEepPUOJaMu
IIpy>XKUHHBIH MasTHUK

Du3nuecKuil MasTHUK
KonebarenbHbrit KOHTYD

MaremaTHYeCKUM MasTHUK

3amanue 9 (OIIK-1):

BBecTu paBUIIBHBIM OTBET C KJIABHATYpPbI

[TepBuuHass oOMoTka TtpaHcdopmaropa umeer ®@1=10000 BHTKOB TpoBOJAa W BKIIOYEHa B CETh
nepeMeHHoro toka ¢ HampspbkeHueM Ul1=100 B. Uwncio BUTKOB BTOPHYHOH OOMOTKH 2, €CIIM €€ COIPOTHBIICHUE
r=1 Owm, HanpspkeHne Ha koHnax U2=4 B, a cuna Toka B Heii [=1A, OyzneT paBHO:

3amanne 10 (OK-1):

YkazaTb NpaBUIIBHBIA OTBET

3aK0H COXpaHEHUS DIEKTPHUECKOTO 3apsa:

1. B 3aMKHYTOH CHCTEME SHEprus 3apsa0B OCTAETCS MOCTOSHHOM

2. B M1000H DJIEKTPUYECKH M30JMPOBAHHON CHCTEME CyMMa 3apsI0B OCTAETCs MOCTOSIHHON
3. B MHEPLIHAIBHBIX CHCTEMax OTCUeTa CyMMa 3apsiIoB OCTaeTCs MOCTOSHHON

4. 3apsi1 CUCTEMBI HE 3aBUCHUT OT CKOPOCTHU €€ JBMKCHUS

3aganue 11 (OIIK-1):
VYKka3aTb NmpaBUIbHBIN OTBET
Cuia, IEeHCTBYIOIIAs Ha 3apsill, ABMOXKYLIUICS B MArHUTHOM IIOJIE,



HC 3aBUCHUT

b e

3amanue 12 (O

OT €ro CKOpoCTH

TK-1):

VYKaxuTe NpaBUIIBHBIA OTBET
JIMDIEKTPUK OTIMYAaeTCsl OT MPOBOJHUKA TEM, UTO

1. B HEM He BO3HHKAET Pa3lCCHUS 3apSI0B B DIIEKTPUICCKOM IIOJIC
2. OH COCTOWT M3 HEUTPAJBHBIX MOJEKYJ, a MIPOBOIHIK W3 HOHOB

3. OH HE OKa3bIBaeT BIMSHHUE Ha BHEIIHEE DJICKTPUIECKOE IMOJIC

4. B HEM NPAKTUYECKU HET CBOOOHBIX JIECKTPOHOB

3amanue 13 (O

TIK-1):

VYkazaTb HpaBI/IJ'II)HHﬁ OTBECT
I[I/ICHepCI/ISI CB€Ta - 3TO
1. 3aBUCHMOCTH ITOKa3aTelIs MIPEIOMJICHUS BEIIECTBA OT YaCTOThI CBETA

2
3
4.
5

3amanue 14 (O

[1K-1):

VYKa3aTb NpaBUIIbHBII OTBET
Temnnosoe M3MydyeHHE COBEPIIACTCS

e

00paTHO MPOIOPI[HOHAIBEHA €r0 CKOPOCTH

MIPONOPIMOHANBHA KBaJpaTy €ro CKOPOCTH
MPsIMO NMPOMOPIIMOHANIBHA €r0 CKOPOCTH

3aBHUCHUMOCTDb ITOKa3aTeysl NpeJIOMIICHHUA OT BCIICCTBA
3aBUCHUMOCTDb q)aBOBOﬁ CKOPOCTH CBCTOBBIX BOJIH OT YaCTOTHI CBCTA
3aBUCUMOCTHb CKOPOCTH CBETA OT CPEIbI
HET BEPHOTO OTBETA

3a CYET PHEPrUH, BBICISAIOMIECHCS NPH XUMHUYECKON peakiuu
3a CYeT BHYTPEHHEH 3Hepruu Tena
3a CYET DHEPIHU BAJICHTHBIX JJIEKTPOHOB
3a CYeT JIIOMUHECLEHIINH 3JIEKTPOHOB

. HEeT NPaBWJIBHOTO OTBETA

[TomHBIN KOMITIEKT TECTOBBIX 3aJaHWU B KOPIOPAaTUBHON TecToBo# obomouke ACT pa3melneH Ha cepBepe
YUT ABIVYIIC, a takxe Ha caiite YHuBepcurera B pazgene CHO JIBI'VIIC (oOpa3oBaTenmbHas cpeaa B JTUIHOM
KaOHMHETEe MPero1aBaTeNs).

[TonmHBIN KOMIIEKT TECTOBBIX 33JaHWUl B KOPIOPAaTUBHON TecToBoM obomouke ACT pa3MelieH Ha cepBepe
YUT JBIVIIC, a takxke Ha caiite YHuBepcurera B paszmene CJJO IABIVIIC (oOpa3oBarenbHas cpela B JIHIHOM
KaOHWHETE MPEeTo1aBaTeNs).
CooTBeTcTBHE MEXOYy OadbHOW CHCTEMOW M CHCTEMOH OICHHBAHHS IO pe3ydbTaTaM TECTHPOBAaHUS
YCTaHABIIMBACTCS TOCPEICTBOM CIIEAYIOIICH TaOIHIIbL:

OOBeKT [Tokazarenu Ornenka YpoBeHb
OLICHKU OLICHHBAHUS pe3yabTaToB
pe3yabTaToOB O0yUEHUs 00yJeHus
O0yuarowmuiics 60 GasoB M MeHee «HeynoBneTBOpUTEIIEHON Huskuit ypoBeHs

74 — 61 Gannos

«y[[OBJ'IeTBOpI/ITeJ'H)HO))

IToporoBelii ypoBeHb

84 — 75 Gamnos

«Xopoio»

IloBbIIIEHHBIN YPOBEHD

100 — 85 6amnos

«OTIHYHOY

Bricokuil ypoBeHb

4. Ouenka orBeTra oOyuyauierocsi Ha BONPOCHI, 3a4auyy (3agaHue) 3K3aMeHALMOHHOro OwuJjiera,
3a4yeTa, KYpcoOBOro MpoeKTHPOBAHUS.

OI_IGHKEI OTBE€Ta 06yqa}0mer0csl Ha BOIIPOCHI, 3a1a1y (3az[aHHe) 3K3aMCHAIIlMOHHOI'O 6I/IJ'IGTa, 3a4ycra

DJEeMEHThI OLICHHUBAaHUA

CoaepmaHI/Ie 1IKaJIbl OUCHUBaHUA

HeyZ[OBﬂeTBOpI/ITeJ'II)

VYnoBnerBopurenb

Xopo1o

OTan4HO

He 3aureno

3aureHo

3aureHo

3aureHo




CootBetcTBHE 0TBeTOB | [lomHOE 3HAUNTENBHBIC He3nauutenbHbie [TonHoe
(dhopMyTHpOBKaM HECOOTBETCTBUE TIO MOTPEITHOCTH. MOTPEITHOCTH. COOTBETCTBHE.
BOIIPOCOB (3a7aHuil) | BceM BoOIIpocaM.
Crpykrypa, [TonHoe 3HaYUTeNbHOE HesnauutensHoe CootBeTcTBHE
TOCJIEIOBATEIBHOCTD U | HECOOTBETCTBHUE HECOOTBETCTBHE HECOOTBETCTBUE KPUTEPUIO MIPU
JIOTHKA OTBETA. KPUTEPHUIO. KpPUTEPUIO. KPUTEPHUIO. OTBETE Ha BCE
‘YMeHue 4erTko, BOIPOCHI.
MOHSATHO, TPAMOTHO U
CBOOOIHO M3/1araTh
3HaHne HOpMaTUBHEIX, |lloiHOE He3HaHme Nmerot MecTo Nmerot MecTo ITonnoe
MIPABOBBIX JOKYMEHTOB | HOPMaTHBHOM 1 CyIIECTBEHHBIE HECYIIIECTBCHHBIC COOTBETCTBHE
U CHELUAJIBHON MIpaBOBOM 0a3bl U YIYIIEHUS YOYLIEHUS U JTAaHHOMY KPUTEPHUIO
J'II/ITepaTypI)I CHCHPIaJ'II;HOﬁ (H€3HaHI/Ie HE3HAHHUEC OTACIIBHBIX OTBCTOB Ha BCEC
JINTEPATYPEI Oospield yacTu U3 | (€IMHUYHBIX) padoT BOIIPOCHI.
JIOKyMEHTOB U W3 Yuciia
CIeMaIbHON 00s3aTeTBHOM
JUTEPATypPHI 110 JUTEPATYpPHIL.
Ha3BaHHIO,
COJZICPKAHUIO U
T.J.).
‘YMeHue yBs3bIBaTh YMmeHue cBs3aTh YMeHue cBs3aTh YMmeHue cBs3aTh [Tonnoe
TEOPHUIO C MPAKTUKOM, TEOPHIO C MPAKTUKONW | BOMPOCHI TEOPUU | BOIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCJIE B 00JIacTH | pabOThI HE U TIPaKTHKH MIPAKTHKA B JTAHHOMY KPUTEPHIO.
poheCCHOHABHOM TIPOSBIISICTCSL. TIPOSIBIISICTCS OCHOBHOM CrocoOHOCTh
paboTer penko. TIPOSBIISICTCSL. HHTETPUPOBATH
3HAHUS U IPUBJIEKATh
CBEJICHUS U3
Pa3IMYHBIX HAYIHBIX
cohep.
KagectBo oTBeTOB Ha Ha Bce OTBeTHI HA . Jlaab! HEMTOTHBIS JlaHbl BEpHBIE OTBETHI
JIOTIOTHATEITLHBIE JTOTIOTHATEITLHBIE GoBIIyIO YacTh OTBETHI Ha Ha BCe
BOITPOCHI BOIIPOCHI JIOTIOJTHUTEIBHBIX | TOTIOJTHUTEIBHBIE JIOTIOJTHUTEIIbHBIE
mpenojaBaTels JaHbl | BOIPOCOB BOIIPOCHI BOIIPOCHI
HEBEPHBIE OTBETHI. MpenoaBaTes mpenoaaBaTers. MpernoaBaTes.
Jl1aHbl HEBEPHO. 2. lan oquH
HEBEPHBII OTBET Ha
JIOTIOTHUTEIbHBIE
BOIIPOCHI
Mpero1aBaTes.

ITpumeuanue: uroroBast oOleHKa (GopMHpyeTcss Kak cpefHsAs apudMeTndeckas pe3ylbTaToB 3JIEMEHTOB

OLCHUBaHUA.




