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ABSTRACT

Bachelor’s degree in 23.03.01 Technology of transport processes

Study profile -

Course title: Physics

Basic (variable) part of Block 1, 6 credits (
Instructor: ( Petrachenko N.E..)

At the beginning of the course a student should be able to based on the initial
knowledge obtained in the course of studying such disciplines as "Mathematics" in the
volume of one previous semester of training (derivative, differential of a function of one
and many variables, integral, differential equations).

Learning outcomes: Course description:

The program of the course is aimed at the formation of scientific thinking among
undergraduates, from a position capable of current knowledge to understand, interpret
and evaluate the situation in the analysis of the problem and decide on the use of
physical and chemical methods for the solution of specific problems. One of the
innovations of this program is the emphasis on the need for a significant activation of
self-study undergraduates in understanding and analysis methods, taking into account
the study subjects performed undergraduates.

Main course literature:
Form of final control: exam



AHHOTanMs K padoueil mporpamMme JUCHUILIHHBI
«Puzuka»

Juctmmmmaa  «Pu3nka»  BKIOYEHA B LUK ©CTECTBCHHOHAYYHBIX W
MaTeMAaTUYECKUX AWCUUIUIMH JUIA BCEX CHENHAIbHOCTEH HAIpaBIEHUH MOATOTOBKH

TexHoJorus TPAHCIIOPTHBIX IMPOLECCOB.

[Mporpamma kypca "®usuka" cocraBjieHa B COOTBETCTBUH C TpPeOOBAHUSIMH
TOCYapCTBEHHOTO 00pa3oBaTENbHOIO CTAaHIApTa BBICHIEr0 NPOQECCHOHAIBLHOTO

o0Opa3oBaHusI.

OO0m1as TpyIOEeMKOCTh COCTaBiseT 6 3aueTHBIX equHuI] (216 yacoB), peanusyercs
Ha 1 ¥ 2 Kypce BO BTOPOM M TPEThbeM ceMecTpe. YUeOHBIM TUIAHOM MPETyCMOTPCHBI
JeKIMOHHBIE 3aHATUs (36 yacoB), aboparopHbie padoThl (36 4acoB), MpakTUYECKUE
sarsitust (36 yacoB), camocrosTenbHas pabora cTymeHToB (72 vaca), KOHTpomb (45
yacoB). PopMa MPOMEKYTOYHOH aTTECTANH —3a4ET BO BTOPOM CEMECTPE M 3K3aMEH B

TPEThEM.

J7nst ycHemHoro u3y4eHus: AUCUMIUINHBL «Du3nka» y 00y4aromuXcs AODKHBI
OBITH 3HaHME OCHOB Kypca (M3MKM M MaTEeMaTHKH cpeqHed o00Ieo0pa3oBaTelbHON
HIKOJIBI WK CpeAHero npogdeccruonanbHoro oopazoanus. Kype dusnku HaunHaercs co
BTOPOTO CEMecTpa M IIpeAloyiaraeT 3HAaHWE HadaJdl MaTeMaTHYecKOro aHaju3a,
AHATUTUYECKOW  reoMeTpun  (BeKTOpHOW  amreOpel) B~ 0oOBEME  OJHOTO
NpEeAIIECTBYIONIEr0 cemMecTpa oOydeHus (npousBoxHas, auddepennman QyHkumn

OJTHOM M MHOTHX NIEpEMEHHBIX, HHTEeTpat, AuddepeHnanbHbIe ypaBHEHHS

Juctunnnaa «Du3MKa» OCHOBBIBAETCS HA HAYaJIbHBIX 3HAHUSX, TMOJYYCHHBIX B
X0/ W3Y4YeHWs TaKMX JHCIMIUIMH, Kak «MaremaTuka» B 00BEeMe OTHOTO
MIPEIIECTBYIOMETO ceMecTpa oO0ydeHus (mpow3BomHas, auddepeHnnan QGyHKINHA
OJTHOM M MHOTHX MEPEMEHHBIX, HHTErpal, AuddepeHnranbHeie ypaBHeHuUs ). «DU3HKay
SBIISIETCS. OCHOBOM  JUIi  M3YYEHUS TakuX JUCHMIUIMH, Kak «TexHuueckas
tepMoarHamuka». CojepkaHue IUCHUILIMHBI OXBaThIBAET HW3YyUCHHE CIIEAYIOIIUX
pa3/ienioB: OCHOBBI ~MEXaHWKH, MOJEKYJsipHas (Qu3nka ©  TepMOJUHAMUKA,
IEKTPOCTATHKA, JIICKTPOAWHAMEKA, KOJEeOaHHS W BOJHBI, ONTHKA, KBAaHTOBAs

MEXaHHKa, YIEMEHTHI SIIEPHON (HU3UKH.

Henap qucuunauHbl — GOPMUPOBAaHHUE y CTYICHTOB SICHBIX IpeACTaBiICHUI 00



OCHOBHBIX TMOHATHAX W 3aKoHax (u3uky, CcTHIS (QU3NIECKOTO  MBIIUICHHUS,
COBpPEMEHHOI HaydHOW KapTuHBI MUpa. Kypc ¢u3Mkn NOKeH NMPUBHBATH CTYACHTaM
BBICOKYIO KYJIBTYpPY MOJICTMPOBAHNUS BCEBO3MOKHBIX SIBICHUH U MPOIECCOB, 3HAKOMUTH
C HAy4YHBIMH METOJAaMH, a TaKkXkKe IIOATOTOBHTH OOIIETeOpeTHYecKyo 0azy i
NPUKIAIHBIX U IPOQHIMPYIOMIMX AUCUUIUINH (MaTepuaoBeleHne, SJIeKTPOTEXHUKA U
3JIEKTPOHMKA, TEOPETUYECKHUE OCHOBBI IEKTPOTEXHUKH, JIIEKTPUYECKHUE MAIIUHBI,
3NEKTPONPHUBO, IEKTPUIECKIE U3MEPEHHS).

3amaum:

— HW3yYCHHE OCHOBHBIX (DM3UYCCKHUX SBJIICHUH, OBJalcHUC (YHIAMEHTAILHBIMU
TIOHSITHSIMHU, 3aKOHAMHU W TEOPHSMH KIIACCHUYECKOW M COBPEMEHHOH (DM3WKH, a TaKxke
MeToaMu (PU3NUECKOTr0 HCCIIE0BAHMS;

— OBJI3JICHHE MPUEMAMK M METOJ]AMU PEIIeHUs] KOHKPETHBIX 33/]]au U3 Pa3InYHbIX
obnacreii pU3NKH;

— (¢opMuEpoBaHUE HABBIKOB MPOBEACHUSA (U3NICCKOTO IKCIEPUMEHTA, OCBOCHHE
PAa3TUYHBIX TUIIOB H3MEPUTEIFHOW TEXHUKH.

— TIOKa3 HEePa3phIBHOHU CBSA3W (M3UKU U TCXHUKH.

B pesynpTare m3ydeHHs AaHHOW AMCHUIUIMHBI y OOydaronmmxcs (GpopMHPYROTCS
CIIEIYIONIHE KOMITETCHIINA (3JIEMEHTHI KOMITETCHIINHN ).

Kox u gopuyanposka Ir1ansl GopMUPOBAHUS KOMIIETECHIIMH
KOMIICTCHIIUHA
OCHOBHBIE (DU3NUECKUE 3aKOHBI;
OCHOBHBIE METO/IbI U IIPUEMBI IIPOBEICHUS
(HU3HYECKOr0 SKCIEPUMEHTA U CIIOCO0bI 00paboTKN
OIIK-3 3HaeT SKCIIEPUMEHTAIBHBIX TaHHBIX;
OCHOBBI B3aMOCBSI3U (PU3UKH C TEXHUKOIHA,
CIIOCOOHOCTBIO UCHOIB30BaTh MPOU3BOJICTBOM U JIPYTMMU HayKaMu
OCHOBHBIE 3aKOHBI Haubosee BaXHbIE U (pyHJAMEHTAIBHBIE JTOCTHIKEHUS
€CTECTBEHHOHAYYHBIX JUCLUIIINH (bI/ISWJeCKOﬁ HayKn
B PO(eCCHOHANBHOM MIPUMEHSATD 3aKOHBI (PUBHKH IS OO BSICHEHUS
JACATEIIbHOCTH, IPUMEHATH pa3m/1qux npouecc()B;
METO/Ibl MATEMAaTHIECKOr O Ymeer NIPUMEHATH JIOTHYECKUE NIPUEMBI MBIILIEHHS - AHAJIU3 U
aHaIM3a U MOJIETMPOBAHMS, CHHTE3 IIPHU PELIECHUH 3a/a4;
TEOPETHIECKOTO U Hay4HO 00OCHOBBIBATH IPUHUMACMBIC METO/IBI
SKCIIEPUMEHTAIILHOTO peenus npo)eCCHOHANBHBIX 3a71a4
HCCIIeJOBAHUS METOJaMHU TEOPETHUECKUX U OKCIIEPUMEHTAIBHBIX
HCCIICIOBaHU B (hU3HKE;
Buancer HaBBIKAMU pelIeHus 3a1a4 IpodhecCHOHATbHON
JIEATENBHOCTH C IIPUBJIEYEHUEM COOTBETCTBYIOIIETO
(bU3MKO-MaTEMaTHYECKOr0 armnapara

I[J'IS[ q)OpMI/IpOBaHI/ISI BbIIIICYKA3aHHbIX KOMHCTGHHI/Iﬁ B paMKax OUCHUIIIINHBI
«Hazpanue» NIPUMEHAIOTCA  CICAYIOIIHUE METOABL aKTHUBHOTO/ HHTEPAKTUBHOTO
06yq€HI/I$II «J'IeKIII/IH-GeCGJIa», CIAUCKYCCUS.




1. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH
KYPCA

1. Beenenue. PuznuecKkne 0CHOBLI MeXaHUKH. (6 YacoB)

1.1. ®usuka kak Hayka. MeToabl (PM3HYECKOT0 HCCICIOBAHUSA: OIIBIT, THUIIOTE3a,
9KCHEpUMEHT, Teopus. Pu3nuka n MateMaTnka. Pu3nka U ecTrecTBo3HaHHE. PH3MKa U
¢dunocodus. Dransl uctopun (usuku. Ponb GU3NKK B pa3BUTHUH TEXHUKU U BIIUSHHE
TEXHUKH Ha pa3BuTue ¢Gu3uku. Ponb ¢usuku B oOpasoBanuu. CTpPYyKTypa W 3aaadu
Kypca (u3uKy.

1.2. Tlpenmer mexanuku. Kiaccuveckass ¥ KBaHTOBas MexaHuka. KuHemaruka u
JUHaMHUKa. Mojenn MeXaHUKH: 4acTuna (MaTepHalbHas TOYKa), CHCTEMa 4YacTuIl,
aOCOJNIIOTHO TBEpAOE TeNo, CIUIOLIHAs cpeda. OJeMeHThl KuHemMaTtukd. Cucrema
orcuera. BekropHble ¢pu3nuecke BeanyrHbl. [lepemenienne, CKOpocTb, HOPMaIbHOE U
TAQHTCHIMAILHOE YCKOPEHMS YacTHUIBl IPH KPUBOJIMHEHHOM [BIDKEHHH. YTJIOBas
CKOPOCTbH ¥ YTJIOBOE YCKOPEHHE NP ABIKEHNH MO OKPY>KHOCTH, UX CBSI3b C JINHEHHON
CKOPOCTBIO M JIMHEHHBIMH YCKOpeHusiMH. [locTynarenbHoe 1 BpalarelnbHOe IBIKEHHE
tBepmoro tena. (1 4).

1.3.Omements muHamuku. llepBbrii 3akoH Herotona. TloHsATHE WHEpUIHATBHOMN
cucrteMsl orcuera. Macca. Bropoii 3akon Hetotona. Tpetuii 3akon HetoTona. UMmysnbc
Tena. YpaBHeHue JBKeHHs. OCHOBHasI 3a7a4a AMHAMHUKH. Poib HadaJbHBIX YCIIOBHH.
Kiaccumueckuit npuHIMI TNPUYMHHOCTHA. 3aKOH COXPAHEHHS UMIYJIbca. 3aKOH
IOBIKCHUS LEHTpa WHepuuu. Peaxmusnoe osudicenue. Dopmyna Luonxosckozo. (1
yac).

1.4. Pabora. MomHocTh. KuHernueckass sHeprusi. DHeprus B3aUMOJICHCTBUSI.
ITotenunansHas sHeprus ynpyroctu. [loteHnuanbsHast sHeprus taroreHus. (1 4).

1.5.CBs13p OTEHIIMATFHON CHIIBI C TIOTEHIMAIBHON 3HEprueil. 3aKOH COXpaHEHHS
9Hepruu B MexaHuke. CBS3b 3aKOHOB COXPaHEHHs C CHMMETpPHEH IPOCTPAaHCTBA W
BpeMeHH. KoHcCepBaTHBHBIE M JUCCHUIIATUBHBIE CHUCTEMBL. BHYTpEHHSsS SHeprusl.
OO6medu3ndeckuii 3aK0H coxpaHeHus dHeprun. [loTeHInanbpHble KpUBBIE. YIIPYTHHA H
Heynpyruit yaap. (1 4).

1.6.YpaBHeHHe OBIDKEHUs Tela, BPAIIAIOLIErocs BOKPYT HENOIBHXHOW OCH.
MOMEHT CHJIbI 1 MOMEHT MHEPLIMU TeIa OTHOCUTENBHO ocH. (1 4).

1.7.MoMeHT uMIynbca. 3aKOH COXpaHEHUS MOMEHTAa HMIyibca. JIBH)keHHe B
LeHTpaIbHOM 1osie. PaboTa, MOIIHOCTh, KMHETHYECKas SHEPTUs TPH BpamiaTeIbHOM
nBkeHud. (1 4).

1.8.1Tpunumn  orHocutenbHocTH  [amunes.  [IpeoGpazoBanue — [anmwiies.
Kiaccuuecknif  3akOH ~ CIOXKEHUS CKOpPOCTEH. IToctynarer OHHIITeHHA.
OTHOCUTENBHOCTh OJHOBpeMeHHOCTH. IIpeoOpaszoBanusa Jlopenua. MHBapHaHTHOCTH
3aKOHOB IIPHUPO/IBI OTHOCHUTENIFHO ITpeoOpazoBanuii Jlopenna. JlnmHa Ten B pa3iHMuHBIX
cucreMax orcyera. JITUTENBHOCTh COOBITMH B pa3HBIX CUCTEMax OTCUeTa.
PenstuBuCTCKHI 3aKOH CIOXKEHHS CKopocTedl. UHTepBanm MeXIy COOBITHSMHU.
OCHOBHOI1 3aKOH PENIATUBUCTCKONW AMHAMUKH. DHEPTUs B PEISTHUBUCTCKON JTHHAMUKE.
DHeprus MoKos. (CaMOCTOSITETBHO)

1.9.HenneprnuansHele cicteMsl otrcyera. Cuitel mHepmu. Bropoit 3akoH HetoToHa
JUId HEMHEPLUAIbHBIX CHUCTEM OTCYETa. OKBHUBAJICHTHOCTb WHEPLUHUAIBHBIX U
TsaroTerommx macc. Konmenuu obmel Teopuu OTHOCHUTEIbHOCTH. [IposiBieHue cui



unepiwd. [enrpobexnas cuna naepuun. Crna Koprosrca. (caMOCTOATETBHO).

1.10.9nemMeHTh MEXaHUKH CIUIONIHBIX cpel. CTallMOHapHOE TeueHHe. Y paBHEHUE
HEpa3pbIBHOCTU JUIsI HEC)KUMAEMOW JKUIAKOCTU. MneanbHas >KUIAKOCTb. YpaBHEHHUE
bepuymnu.  BHyTtpennee  Tpenue. TeueHue  BsiskoM  kuakoctu.  [loHsatue
TypOyneHTHOCTH. YHpyroe Teno. Ynpyrue aedopmanuu U HanpsbkeHus. 3akoH ['yka.
Juarpamma wHampsokeHnil. Ilmactmaeckme  gedopmarnum. Ilpemen  mpownHOCTH.
(caMoCTOsATENILHO)

2. MoJekyasipHas pu3nka u TepMOIUHAMHKA. (4 Yaca JIEKIHIA)

2.1.]lunamMHuYecKHe U CTATHCTHUECKHE 3aKOHOMEPHOCTH B (u3uke. MoJekyisipHas
¢u3uka um TepMonnHaMuKka. TepMonuHaMudeckue mapaMeTpsl. Temneparypa. Monens
uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHUECKOH TEOpPHH.
YpaBHEHHE COCTOSHUS UACATHHOTO Ta3a. 3aKOHBI HaeaabHbIX ra3os (0,5 yac).

2.2.WneanpHpiii  Ta3 B cWiaoBOM nojie. Pacmpenenenue — bonbimana.
Bapomerpuueckas ¢opmyna. MakcBeIIOBCKOE pacrpeneseHHe MOJIEKYJ HICalbHOTO
ra3a o ckopoctssMm. OnsiT [lITepna (0,5 1ac).

2.3.IlepBoe Hawano TepMOAMHAMHKH. BHyTpeHHsisi sHeprus. Pabora raza mpu
n3MeHeHnn ero oOwema. Temora. Termoemkocts. IlpuMenenme mnepBoro Haudama
TePMOJAMHAMUKA K W30mporieccaM. AnuabatHeid mpormecc. YpaBHeHus Ilyaccona.
PaGora ra3a B anmabatHoM mporecce. Kiaccuueckas TeOopHs TEIUIOEMKOCTH
HJeaqbHOro rasza (2 yaca).

2.4.HeobOparumsbie mporiecchl. SIBnenust nepeHoca. CpeaHsisi JUIMHA CBOOOJHOIO
npobera monekyn raza. Juddysust. Buyrpennee tpenue. Temonpooasocts (1 yac).

2.5.Bropoe Havyano TepMoIMHAMUKH. HeBO3MOXXHOCTH BEUHOTO JIBUTATEIs] BTOPOTO
poxa manmusl. [ukn Kapro. Makcumansabiii KITJ[ TermoBoit MammHel. XoJ0AWIbHAS
marmsa (1 gac).

2.6.CTaTHCTHYECKMH CMBIC BTOPOTO Hayaja TEPMOJWHAMUKH. JHTPOIUS Kak
KOJIMYECTBEHHass Mepa  CTPEMJICHHs] OT TMOpsAKa K XaOTHYHOCTH B COCTOSHHU
TETJIOBOTO paBHOBecHs. [IpHHIMIT BO3pacTaHMsl SHTPOIUHM OTKPBITOH cucTeMbl. Mien
cunepreTrkn. CaMoOpraHu3anys B )KABON W HEXUBOM MPUPO/IE. (CAMOCTOSITETBHO).

2.7.Teopema Hepucra. HenoctmxumocTs abcoiroTHOro Hyinsi. PeanbHble rassl u
JKUAKOCTH. MeXMOIeKyJIsIpHOe B3aUMOecTBHE. DKCIIepUMEHTAIbHBIE H30TEPMBI pe-
alpHOTO Ta3za. YpasHeHwe Ban-nep-Baanpca. ComocraBnenne wusorepMm Ban-mep-
Baanbca ¢ sxcniepuMeHTanbHBIMU M30TepMaMu. Kputnueckoe cocrosnue. BHyTpenHss
sHeprusi peairpHOro raza. Oddexr Jxoynst — Tomcona. CxmkeHHEe Ta3oB H
MOJTyYCHUE HU3KHUX TeMIepaTyp (CAaMOCTOSITENILHO).

2.8.0CO0CHHOCTH MOJISKYJISIPHOT'O B3aWMOJICHCTBHUSI M TEIUIOBOTO JIBHXKCHUS B
KHUIKOCcTH. [loBepxHOCTHOE HaTsDKeHHE >Kuakoctd. CmaumBanue. JlaBneHwe Ha
HCKPHBIICHHOM MOBEPXHOCTH KUAKOCTH. KanuyusipHbIe siBICHUS (CAaMOCTOSITEIBHO).

2.9.TBepupie Tena. CTpoOCHHUE KPUCTALIMYECKUX M aMOP(HBIX TBEPIBIX TEI.
Kpucrannueckue pemerku. Turmbl KpucTauioB. J{eeKTbl KPUCTATMYECKOH PEIIeTKH.
TemnoéMKOCT, KPHUCTAIUIOB. 3aTPyIHEHHUS KIIACCHYECKOH (GU3UKH B OOBSICHEHUH
TEeMITepaTypHOil 3aBUCHMOCTH TEIUIOEMKOCTH TBepAbiX Teil. (CamocTosiTeabHast
padora, Tpopumona §§ 70-73).

2.10. ®a3pl u ycnoBus paBHOBecus ¢a3. [uarpamma cocrosHus. Vcmapenwue,



cyOnumanys, uiaBienue. @a3oBble Mepexobl MEpPBOro U BTOPOrO  poja. YpaBHEHHE
Knaneiipona - Knay3uyca. (CaMoCTOAITEIbHO B 03HAKOMHTEJILHOM IIAHE).

3. DaexrpocraTuka. (4 yaca nexuuii)

3.1.1. DaekTpocTaTtuka. DICKTPHUCCKUH 3aps. 3aKOH COXPAHCHUS 3apsiia. 3aKOH
Kynona. HanpspkeHHOCTb 3JIEKTPHYECKOrO Iouisl. HampspkeHHOCTh MOJIST TOYSYHOTO
sapsaa. [puanun cyneprosurun. Jumoss. (1uac.)

3.2.1. Tlotok BekTopa HAMNPSHDKEHHOCTH OJeKTpuyeckoro mojs. Teopema
Ocrtporpanckoro—I"aycca. Ilone paBHOMEpHO NPOTSIKEHHBIX TeN: HUTH (IMIIUHIPA),
TTIOCKOCTH, cepsl, mapa. (1 gac).

3.3.1. Pabota mepemenicHus 3apsna B JNEKTpHyYeckoM moje IloTeHumambHas
SHEPTHUsl B3aMMOJICHCTBUS TOYEUYHBIX 3apsiioB. LIMpKynsus BeKTOpa HaNpsHKEHHOCTH
IEKTPOCTATUYECKOro  mojisl.  [IOTeHIMaNbHOCTh  3JIEKTPOCTATHYECKOTO  IIOJIS.
ITorennman. Ilotennuan noxst TodedHoro 3apsja. IlpuHIUN cynepno3unuu s mosis
CHCTEMBI 3apal0B. Pa3HOCTh MOTEHLIMATIOB. DKBUIIOTEHLHANIbHBIE IO 3apsyKEHHOU
cdepsl. (1 yac).

3.4.1. lumonrs BO BHEUOIHEM 3JEKTpocTaTHueckoM moisie. [lomsipmzanus
TUAIIEKTPUKOB(CAaMOCTOSITEIHHO)

3.5.1. Tlonstpn3oBaHHOCTB, JV3JIEKTpHYECKast BOCTIPHHMYHBOCTb,
JIURJIEKTpUYECKass  TPOHHWIIaeMOCTh  BemiecTBa. CBs3p  TONSPH30BAaHHOCTH  C
MOBEPXHOCTHOW TUIOTHOCTBIO 3apsAfOB JWAJICKTPUKA. BeKTOp HampskeHHOCTH
IEKTPUUYECKOTO CMEIIEHHUs, I UX CBA3b C BEKTOPOM IOJSPU30BaHHOCTH. Teopema
laycca aist oyst B JMAJISKTPHUKE. Y CIIOBHS HAa TPaHUIIE pasjielia IBYX AUIEKTPUISCKHX
cpen. (1 yaca).

3.6.1. TIpoBOHHKH B 3JIEKTPOCTATUUECKOM TIOJIE. DIIEKTPOCTaTUYeCKast MHYKIIHUSI.
HanpspkeHHOCTh TOJIST BHYTPHM MPOBOAHHKA. OKBHIIOTEHIHAIBHBIE  MTOBEPXHOCTH
MPOBOAHUKA. DJIEKTPOCTaTHYECKas 3aliTa. 3apsHKeHHBIH MPOBOIHUK. PacripeneneHue
3apsiza 1Mo MOBEPXHOCTH U IOJISl BONM3M MOBEPXHOCTHOE COSIMHEHNE CONPOTHBIICHUH.
(caMoCTOSATENILHO )

4 . [locrosiHHBI TOK (4 Yaca)
4.1.VYcnoBus cymectBoBanus Toka. Croponnue cunbl. 2.J.C. 3akoH Oma 1is
HEOJHOPOJHOTO yuyacTka 1enu. 3akoH Oma s 3amkHyTo# nenu. [IpaBuna Kupxroda

JUTS pactueTa pa3BeTBICHHBIX Iierneil. (4 yaca).

4.2.OneKTpUYECKU TOK B BaKyyMmMe. OMHCCHOHHBIE siBIeHHS. Tok B rasax.
HecamocToaTenbHBI U caMOCTOSITENBHBIN pa3psia. BompTammnepHas XapakTepHUCTHKA
ra3oBoro paspsaa. Buabl ra3oBbeix paspsnos. [Tonstue o miasme. ( caMmocTOSATEIbHAS
padoTta).

5. Marnerusm. (64.)

5.1.MaruutHoe mosie. MarHuTHas WHIYKIUSA. JIMHUW MArHUTHOW WHITYKITHH.
3akon buo — Camappa — Jlamnmaca. HampspkeHHOCTP MAarHUTHOTO MONsA. MarHuTHOE
MoJie TOPSIMOrO TOKa, KPYroBOro TOKA, COJIEHOMJA C TOKOM. MarHutHoe ToJe
JIBIKymierocs 3apsaa. (1 gac).



5.2.Ilupkynsinust BeKTOpa MarHUTHOW WHAYKIMH. MarHuTHOE II0Jie JUIMHHOTO
cosieHouza u Topouna. [Tonst BUXpeBbie U moTeHIManbHbIe. [I0TOK BeKTOpa MarHUTHOW
uaayknuu. Teopema ["aycca mist marautHOoro mois. (1 yac).

5.3.Cuna Awmnepa. B3aumoneiicTBue mnapauienbHbBIX TOKOB. PaMka ¢ TokoMm B
OJTHOPOJHOM MAarHWTHOM Ioje. MOMEHT cuil. DHEeprus paMKH C TOKOM BO BHELIHEM
MarHuTHOM Tojie. PaMka ¢ TOKOM B HEOZHOPOJHOM MarHuTHOM moie. Pabora mo
MIEPEMEIICHUIO IPOBOIHUKA M KOHTYpa C TOKOM B MarHuTHOM 1oze. (1 yac).

54.Cuna Jlopenna. /JIBmKeHHe 3apsDKEHHBIX YaCTHI[ B MAarHATHOM H
anekTpuueckoM monsx. [{ukmorpon. Macc-criektpoMeTp. Tokamak. Dddekt Xosa.
(caMocCTOATEIBLHO).

5.5.0nexTpoMarauTHas MHIYKOWS. BBIBOJ 3aKOHA 3JIEKTPOMAarHUTHON MHIYKIIUH
U3 3aK0Ha coxpaHeHus sHepruu. Ilpasuno Jlenna. 3.J.C. MHAYKIMH B JIBHXKYIIUXCS U
HETIO/IBMKHBIX NMPOBOJHMKAX. [IpuHIMN neficTBUS TeHEpPaTOpPOB MEPEMEHHOTO TOKA.
Buxpessie Toku. (1 4ac).

5.6.IHAyKTUBHOCTh KOHTYpA. NHayKTUBHOCTH COJIEHOUIA. SIBnenue
camonHaykuun. J.J.C. camonnaykiuy. TOKHM IpHU 3aMBbIKaHHHM W pa3MBIKaHUH LEIH
MOCTOSTHHOTO TOKAa. MarHuTHasi sHeprus Toka. [[1oTHOCTh SHEPTUU MarHUTHOTO IOJIS.
SIpneHne B3auMHON HHIYKIKH. TpanchopMaTopsl. (CaMOCTOSATENBHO).

5.7.MarnutHeie cBolicTBa BemiecTBa. OpOWTaNbHBIE W CIIMHOBBIE MarHUTHBIC
MOMEHTHI  3JIEKTPOHOB. HamarHuumBaHWe mapaMarHETUKOB M JAMAMarHETHUKOB.
HamaranyenHocts. MaruuTHass BOCIPHMMYHMBOCTE W MarHWTHas IPOHHIIAEMOCTH
BeIecTBa. (caMoCTOsTebHAs padoTa).

5.8.HanpsbkeHHOCTs MarHuTHOro moist LMpKymsnust HanpsOKEHHOCTH (3aKOH
MIOJTHOTO TOKa). YCJIOBHUS Ha I'paHMIle pasjelnia JBYX MarHeTuToB. deppoMarHeTHku u
ux cBouctBa. JlomeHHas  cTpykTrypa. MarnuTHei  TtHcTepe3nc.  Pabora
nepeMaranduBanus gpeppomaraernka. Marauroctpukims. Touka Kropu. @eppursr. (1
yac).

5.9.0cHoBBI Teopuum MakcBemia JUIS  AJIEKTPOMarHUTHOTO MOJsL.  3aKOH
JJIEKTPOMArHUTHOM MHAYKIMU B dopme MakcBeiuia. BuxpeBoe ayiekTpuieckoe rmoue.
3akoH mosHOrOo TokKa B (opme Maxkcemra. Tok cmemenus. OnbiTel Poymannma u
DiixenBanpaa. Cucrema ypaBHeHuid Makcsesuia. Marepuanbhbie ypaBHeHus. (1 gac).

5.2.6. Koae6aHusi 1 BOJHBI. (6 4aCOB JIEKIHH).

6.1.YpaBHeHrne TapMOHHMYECKHX KojieOaHWW. Ympyras W KBasuymnpyras CHia.
VYpaBHeHHE JBIKCHUS NPYKUHHOTO MAsTHHUKA, €r0 pelieHHe. AMIUTUTYIA, KpyroBast
yactoTra, (aza rapmMoHHYeckoro kosiebanus. BekropHas auarpamma. OHeprus
TApMOHHYECKOTO KoyieOanus. MaremaTudecKuii MasTHUK. DU3NYecKWii MasTHHK.
KonebarenpHblit koHTYp. (1 4ac).

6.2.CnoxxeHne OJIMHAKOBO HAIpaBJICHHBIX KOJEOAaHMH OJHOW YaCTOThI, OJIM3KHX
YaCcTOT, KpaTHBIX 4acToT. CIOKeHHE B3aUMHO MEPICHANKYISPHBIX KojeOaHuid. Ouryps
Jluccaxy. (camocTosITeIbHASL PadoTa).

6.3.Konebanus mNpyXUHHOTO MasTHHKa ¢ TpeHueM. /[uddepeHnuansHoe
ypaBHEHHE ero JBXeHHS. Pemenue ypaBHeHus. KoadduimeHnt 3atyxaHws.
Jlorapudmuueckuit nekpement. JloOporHocts. I[lepuon 3aryxaroimux KoseOaHUH.
CBobonHble 3aTyxarolue KoyiedaHus B KojedareapHOM KoHTYype. JAunddepenunansHoe
YpaBHEHUE U €r0 perIeHrne. XapakTepUCTHKH 3aTyxaHusa. ABTokonebanms. (1 yac).



6.4.BeiHyXeHHble  KoneOaHWs  OCHWIUIATOpA IMOJ  JCWCTBHEM  BHEIIHEH
cuHycounansHol cuibl. [luddepenipaipHoe ypaBHEHHE U €T0 pelieHue. AMIDIUTYIa U
(a3za BBIHYXACHHBIX KojeOaHWi. Pe3zoHaHc. BbIHYXIEHHbIE 3JIEKTpOMarHUTHBIC
kosiebanust. YacTOTHBIE 3aBUCUMOCTH aMILIUTY/] TOKa, HAPSDKEHHH, CIBUTA (a3 MEXIy
TOKOM U HampspkeHueM. [lapamerpuueckuii peonasc. (1 yac).

6.5.KBasucrannonapusiii Tok. JlelicTByIolee U cpeHee 3HAYCHUS MEPEMEHHOTO
Toka. ConpoTHUBIIEHUE, UHIYKTUBHOCTh U €MKOCTb B LIEIH IIEPEMEHHOTO TOKAa. 3aKOH
Owma st 1meriedi IepeMeHHOr0 TOKa. BEKTOpHBIE IuarpaMMbl B METOJ| KOMITIEKCHBIX
aMIUIuTy/. Pe3oHaHc B ocneaoBaTebHON U mapamienabHoit nenu. (1 gac).

6.6.BonHoBOE nBWKeHWe. [lponmoibHble W TomnepedHble BOJHBL CKOpOCTH
pacrpocTpaHeHHUsI BOJIHOBOTO ()poHTa. YpaBHEHHE IIOCKOW Oerymeil BomHbL. J[nnHa
BOJIHBI, BOJIHOBOE 4HcNO. BonHoBoe ypaBHeHue. DHeprusi Oerymieil BoiHbl. [loTok
sueprun. Bektop YMoBa. MaTencuBHOCTS BoHEL (1 wac).

6.7.Crosiurie BOJHBI. YpaBHEHHE CTOSYEH BOJIHBL. Y3IIbl U IyYHOCTH CTOSYEd
BouHBL. CoOcTBeHHBIE KOJeOaHUS CTEp)KHEH W CTpyH. 3BYKOBBIE BOJHEL. BEICOTa,
TeMOp, TpoMKocTh 3Byka. Oddekr J[lommepa. VYapTpasByk. YaapHbIe BOJHEI.
(camocTosiTesIbHAS padoTa).

6.8.D5eKTpOMarHUTHEIE BOJHBI. YpaBHEHHE TUIOCKOH JJIEKTPOMArHUTHOW BOJHBL
BonnoBoe ypaBuenue. da3zoBasi CKOPOCTh 3JIEKTPOMarHUTHBIX BOJH. BekTop YmoBa-
[oiinTrHTa. VICTOYHUKYN 37IEKTPOMarHUTHBIX BONH. I1Ikanma 3meKTpOMarHUTHBIX BOJIH.
(1 gac).

7. BouanoBasi onTHKa. (CaMOCTOATE/ILHOE H3yUeHHe)
7.1.Teomerprueckasi onTuka. 3aKOH OTPaKEHUsI W MpeJIoMJIeHus! cBeTa. [lonHoe
oTpaxkeHue cera. [Ipemominenue cBera B mpusMe. Popmyna muH3bL I[locTpoeHue
n3o00paxkeHns B muH3axX. [loHsTHE O BOOKOHHOM onTHKe. doTtomeTpus. .

7.2. Wurepdepennus BoaH. KorepeHTHOCTh BOJMH. MeTOABI TOMYYESHHS
KOT€PEHTHBIX MCTOYHHKOB CBeTa M HabmiomeHus mHTEepdepeHiuu. Ooume ycaoBus
MHTEp(HEPEHIIMOHHBIX MaKCUMyMOB M MUHHMYMOB CBETa JIBYX KOT€PEHTHBIX BOJIH.
WHTepdepeHIIMOHHBIE TOJOCHl OT JIBYX Hielieil Ha TIocKkoM 3kpane (meron HOHra).
WnTepdepennmst B TOHKUX IUieHKax. [lomocel paBHOro HakioHa. Ilomocel paBHOM
tomuuHbl. Konbua Hetorona. IlpocBerinenue ontuku. MHTEpdhepomeTpsl.

7.3. Iudpaxuus cBera. Ilpunnun Iroiirenca-Openens. udpakius Dpeners.
Meron 30oH @penens. [udpaxius Ha KpyrjaoM oTBepcTHd H aucke. dudpaxums
@payHrodepa Ha OIeTH U Ha TUPPaKIHOHHON pemeTke. CIEKTpaIbHOE pPa3IoKEHHE.
Pazpemaromasi cHocoOHOCTH CHEKTPaJIbHBIX IIPHOOPOB.

7.4 Untepdeperuust 1 audpakius cBera Opu royorpadUueckod 3amucu U
BocIipomsBeneHnH uHpopManuu. Jndppaknus peHTreHOBCkux Jydeil. Popmyna
Bynbga-bparra.

7.5.EcrecTBeHHbId M mossipu3oBaHHbIN cBeT. [lomsipuzaropel. 3akoH Maitoca.
[longpuzanus cBeTa NpH OTPAKCHUU U TpeIOMIIEHMHM cBeTa. 3akoH bprocrepa.
[Tonspuzanmsa cBera nmpu JBOWHOM JydenpenomicHuu. Ilonsapu3annoHHbIe MPU3MBI U
TOJISIPOUIBL. .

7.6.UckyccTBeHHas omnTHueckas anuzorporus. Oddexr Keppa. Onrtuueckas
aKTHBHOCTB. Bpamienue miockoct noispuzauu. Ddpext Dapanes. .



7.7. B3aumopelcTBHE 3JIEKTPOMAarHUTHBIX BOJH C BemlecTBOM. Jlucmepcus
cBeta. HopManbHas ¥ aHOMallbHAsl JUCTIEpPCHs. DJIEMEHTapHasl AJIEKTPOHHAs TEOpHs
mucnepenn. [lormomenue cera. 3akon byrepa. [Paccesnme cBera. 3akoH Penes.
MornekynsipHOe paccestHUue CBeTa]. .

8.0cHOBBI KBAaHTOBO# (PU3MKH. (6 YACOB JIEKIHH)

8.1.IIpotuBopeunst kimaccuuyecko ¢usuku. MzmydeHue uepHOro Tena. 3aKoH
Kupxroda. 3akon Credana-bonpimana 3akoH cMmemiennss Buna. KBantoBas rumotesa
[Tnanka. ®opmyna [lnanka ais TerioBoro uanydenus. Onrudeckas nupomerpust. (1
qac).

8.2.®otoanextpuueckuii ahdexrt. 3akoHsl poTodddexra. YpaBHeHHEe DUHIITEHHA
i porordpdexra. Ummynbe ¢porona. lapnenne ceera. Dppext Komnrona. (1 gac).

8.3.OkcriepuMeHTanbHOe OOOCHOBAaHHWE OCHOBHBIX HJIEH KBAaHTOBOW MEXaHUKH.
Jluneituateie crieKTpel aToMoB. Mosens atomoB 1o Pesepdopny u bopy. Teopust Bopa
IULSL aTOMHOTO sIApa BOAOPO/a. (caMoCTosITeNIbHAsI pagoTa).

8.4.Twumoreza ne  bpoima.  dudpakoms  snextpoHoB.  COOTHOIIECHHS
HeonpenenenHocTer ['eiizenOepra. YpaBHenue lllpenunrepa. CTaTHCTHUECKHIA CMBICI
BOJIHOBOM (yHkiuu. (1 4ac).

8.5.Uactnia B MpsMOYTrOJIbHOW IIOTEHIMAJIbHOW siMe. PemeHne ypaBHEHHS
peaunrepa. CoOCTBEHHbIE BOIHOBbIE (YHKIMM W HSHEPreTHYECKHH CIIEKTD.
[Morenunansubiii 0apbep. TynnenbHBIN 3¢ dexT. (1 yac).

8.6.Uactuna B cepuyecku cuMMeTpu4HOM Molie. Bojgopononono0Hble aToMbI B
KBaHTOBOM MexaHuke. YpasHeHue IllpenumHrepa M CTAaMOHApHBIX COCTOSHUM.
OHepreTHuecKre YpOBHU. DHEprusi BO30YykIeHHsS W HoHH3anuH. CIIEKTphl aTOMOB.
BonnoBble  ¢ynkiuu. KBanroBele umcha. IIpocTpaHcTBEeHHOE —pacnpeneneHue
TUTOTHOCTH BEPOSITHOCTH JUIA DJIEKTPOHA B aTOMeE Bojopoa. (2 yaca).

8.7.MuoroanektponHsie atoMbl. [Ipuaiun Ilaymu. CTpyKkTypa 3HEpreTH4ecKHX
YpOBHEH B MHOTOIEKTPOHHBIX aromax. llepwoandeckass cucTeMa 3JIEMEHTOB
MenneneeBa. PentrenoBckoe usnydeHue. 3akoH Mosnu. Topmo3HOEe peHTTeHOBCKOE
u3IydeHue. (caMocTosiTeIbHast padoTa).

8.8. CnmH onekTpoHa. ATOoM B  MoOJeKyine. MONEKysIpHbIE  CIIEKTPBHIL.
(camocTosiTesIbHAS padoTa).

8.9.0memenThl  KBaHTOBOH cratucThkd. @a3zoBoe mpocTtpaHcTBO. DyHKIMH
pacupenenenus. [lonstue o KBaHTOBBIX cTaThcTHKax boze—OiHmreiina u depmu—
Hupaxa. IloHsATHEe O KBaHTOBOM TEOPUU TEIJIOEMKOCTH U 3JIEKTPONPOBOAHOCTH
KPHUCTAIOB. (caMoCTOsITE/IbHAS padoTa).

8.10. DmeMeHTHl KBAaHTOBOW TEOPUH H3Iy4eHHs. BBIHYXKIIEHHOE W CHOHTAHHOE
nmanydenne  QoronoB. Kosdouumentsr Oifnmreiina. TemnoBoe  paBHOBECHOE
nanydenue. JlromuHecueHnus. [IpuHIMT paboThl KBaHTOBOTO reHepaTopa. OTKPHITHINA
pe3onarop. CBOMCTBA Ja3epHOTO M3IMYYCHUS H €r0 IPUMEHEHHE. (CaMOoCTOosATeIbHAs
padoTta).

9.91eMeHTHI PU3MKH TBEPAOro TeJia. (4 yaca JeKIuu)

9.1.30HHas CTPyKTypa 3HEpPreTHYecKOro CIEKTpa 3JIEKTPOHOB TBEPAOro Teja.
3aIoIHEHUE 30H: METANIbI, TUICKTPUKH U NOIYNpoBoJHUKU. Pacnipenenenue @epmu.



Ypoens @epmu. BeipoxkieHre 31eKTpOHHOrO ra3a B Mertamiax. (1 gac).

9.2.OneKTpONIPOBOJHOCTh METaJUIOB. TemmeparypHas 3aBHCHMOCTb. SIBieHue
CBEpXINpoBoAMMOCTH. KymnepoBckue 31eKTpoHHbIE mapel. MarHuTHbIE CBOMCTBa
CBEPXIIPOBOJHHKA. 3aXBaT MU KBAHTOBAHUE MArHUTHOT'O NOTOKA. TyHHEJbHBI KOHTAKT.
Oddexr JhxozepcoHa u ero mnpumeHeHue. [loHATHE BBICOKOTEMIIEPATYPHOU
cepxmpoBoaumoctH. (1 gac).

9.3.01eKTpONPOBOIHOCTE  TOJIYIIPOBOIHHUKOB. IlonsTHe  nBIpOYHON
npoBoauMocTH. TemneparypHas 3aBHCHMOCTH 3JIEKTporipoBogHocTH. CoOCTBEHHBIE U
MPUMECHBIE  TIOJYIPOBOJHUKH. OJIEKTPOHHBIH W JBIPOYHBIA  MOJYIPOBOHHK.
JloHOpHBIE ¥  aKLENTOpPHbIE HHEPreTUYECKue ypOBHU. YpoBeHb Pepmu B
nonynpoBoaaukax. (1 gac).

9.4 KoHTaKkT 5JEKTPOHHOTO W JIBIPOYHOTO IOJYIPOBOAHUKOB. [lOTEeHIIMANBHBIN
Gapbep p-n—Tiepexona. BonpramiiepHas XapakTepHCTHKa MOIYNPOBOIHUKOBOTO IHOA.
Tpaunszucrop. (1 yac).

10.AToMHOE SIAPO U dJIeMEHTAPHbIE YacTULbL. (4 Yaca)

10.1 Crpoenne aromuoro siapa. Jledext maccel. DHeprus cBsi3u. Mogenu sijpa.
IIpupona spepusbix cui (1 1ac)

10.2 PammoakTHBHOE W3IydeHHE W €ro BHIbL. [IpHOOpBHl It perucTpanuu
paZMOaKTUBHBIX HW3IY4YEHHH W  4YacTHL. 3aKOH paZnoaKTUBHOIO pacmaja.
3aKOHOMEPHOCTH OL-pacmiazia u -pacmana(caMoCTOATENBHO).

10.3 Snepubie peaximu. [IpeBpamenue siiep. Ponp HelitponoB. Peakius nenenus
anep. Llemnas peakuus nenenus. SnepHsiit peaktop. TepMosaepHbIA CHHTE3. DHEPrus
3Be37. YpaBisieMblit TepMosaepHblit cunTe3 (1 1ac).

10.4 CoBpemenHas Qu3uyeckas KapTuHa Mupa. Vepapxusi CTPYKTyp MarepuH.
Yacrtups! 1 antugactunbl. dusndeckuit BakyyMm. CTaHAapTHas MOJENb 3JIEMEHTapHBIX
yacTHl. KBapkw, JeNTOHBI, KBaHTH (yHJAMEHTAIbHBIX mnonedl. dyHnameHTaIbHbIC
Bo3JeicTBUA. AnpoHBl. Snapa aromoB. AToMbl. Monekynasl. Makpockonudeckue
COCTOSIHMsI BEIECTBA: Ia3bl, XMIKOCTH, IUIa3Ma, TBepable Tena. IlmaHeTsl. 3Be3nbl
Tlamaktuku. [opsaas Monmens u »Bomroius BeenenHoi. (2 yaca).

2. JABOPATOPHBIN TIPAKTUKYM

Mexannka(12 yacos).
DKcreprUMeHTalbHas poBepka 2-ro 3akoHa HeioToHa
Omnpenenenne Kod3QpdUINEHTa BHYTPEHHETO TPEHUS KUAKOCTH MeTogoM CTokca.
Onpenenenrie MOMEHTA HHEPLUH TEI
W3menenne yckopeHHS CBOOOJHOTO TMAJCHUS C TIOMOIIBI0 MaTeMaTHYECKOTO
MasITHUKA.
5. OrmpeneneHnne MOMEHTa HHEPLIMU TBEPJIOTO TeJla HA OCHOBE 3aKOHOB
PaBHOYCKOPEHHOTO JBHKCHUSI.
6. HM3mepenue yckopeHUsi CBOOOIHOTO Ma/ICHUSI C TIOMOIIBI0 000POTHOTO MasiTHUKA

Hwbdhe



~

Hccnenosanue onpenenenne Moayis FOHra MeTogom nsruoa.
8. Twupockor.

MoJieKyISIpHO-KHHeTHYeCKasl Teopusl U TepMoauHaMuKa. (12 yacoB)

3aKoHBI HACATHHOTO ra3a (2 9acoB)

W3ydenre mMOBEpXHOCTHOTO HATSHKEHHST METOIOM OTpHhIBa (2 yaca)
OrmpeneneHue TeIIOEMKOCTH METaJUIOB(2 daca)

Pacnpenenenne Makcpemnna(2 gaca)

Omnpeenenue OTHOLICHUS TEINIOEMKOCTEH Bo3ayxa (2 yaca)
Omnpenenenne koadduirienTa BI3KOCTH Bo3ayxa (2 yaca)

AU

DJIeKTPUYECTBO U MarHeTu3m (24 4acoB)

1. Bsopxnoe 3ansrtue. [lorpemHocTr anekTpuaecKkux nprudopos (2 yaca)

2. Dnektpocrarudeckoe none(2 yaca)

3. TlocrosHHEI TOK (2 yaca)

4. WccrnepnoBanue 3aBHCHMOCTH ITOJTHOM M TOJIE3HOH MOIIHOCTH OT BHEIIHETO
comnpoTuBieHus (2 yaca)

5. Uzyuenwme TemmeparypHOH 3aBUCHMOCTH INPOBOJHHUKOB U ITOJYMPOBOIHUKOB (2
gaca)

6. M3mepeHHe cCOMPOTUBIICHHUI METOIOM MOCTa YHHCTOHA(2 Yaca)

7. U3yueHwue mpolieccoB 3apsia u pa3psijia KoHaeHcaropa (2 yaca)

8. MaruuTtHoe 1oJie IPsIMOro MPOBOJHHUKA ¢ TOKOM(2 yaca)

9. MarnuTtHoe moJie coieHonaa(3 yaca)

10. U3yuenue snekrpoHHOT0 ocumiorpada (3 gaca)

Koseoanus u Bosinbl. (10 yacos).
HccnenoBanue cBOOOHBIX KoJeOaHUN B 3JIEKTPHYECKOM KOHTYpE.
1. HccnenoBaHue BBIHYKJICHHBIX KOJIEOaHUI B KOJIeOATETLHOM KOHTYpE.
2. OrmpeneneHne CKOPOCTH 3BYKa B BO3yXe C MOMOIIbio puryp Jluccaxy.
3. U3ydeHue 3MeKTPUUECKUX KOJeOaHUi B CBA3aHHBIX KOHTYpax
4 W3ydeHne SNEKTPUYCCKUX TPOIECCOB B TMPOCTHIX JTHMHEWHBIX IIETAX IPU
JIEWCTBUU FAPMOHUYECKOH 3JIEKTPOABIKYIIEH CHUITBI

BoJanoBasi onTuka. (6 yacon)
Uzyuenue nudpakiuu cBETa OT OAHOM HIeH
OmnpezesneHne JIMHBI CBETa IIPH IIOMOLIH AU(PPAKIIMOHHOM peIeTKH
Uzyuenue unTepdepeHIIMOHHON cxeMbl Koel] HproToHa
W3ydenue sSBIEHNS MOSIPU3AIMN CBETA M IIPOLIECCOB IPOXOXKICHHUS CBETA Yepe3
AQHU30TPOITHBIE CPEJIBI
Wzyuenne nudpaknun cBeta Ha AU(QPaKIHMOHHON pelIeTKe
6. Ormpenenenne GoKyCHBIX PACCTOSHUN TOHKHX COOMPATENLHOM U paccenBaromieit
JIMH3

o

o



OcHOBBI KBaHTOBOI1 U aTOMHO# Pu3ukn (8 yacos).
Wzyuenwue criekTpa Bogopoaa
Onpenenenne pe3oHaHCHOTO noTeHImana Mmerogom ®panka u ['epia
Uzyuenue BHemHero gporoaddekra
N3yuenne abCoMOTHO YEPHOTO Tena
Omnpenenennie KOHIGHTPAllMd W TOJBIKHOCTH HOCHTENEH TOKa B
MIPOBOAHMKE MeTo0M 3 dhekta Xosmra.
Wzyuenne B3anmMoeicTBUs OeTa-U3ITydeHHS C BEIIECTBOM

akrwdE

©

3. IPAKTUYECKHUE 3AHATUA
Mexannka (6 uacos).
1. KunemaTHKa OCTYNaTeIbHOTO U BPAIATEIBHOTO JIBMKEHUs. 3aKoHBI HploTOHA
2. Pabora u sHeprus.
3. JluHamuKa BpamaTellbHOTO JIBHYKECHHS
ModnexyasipHasi pu3nKa 1 TepMoIMHAMEKA (4 Yaca).
1. VYpaBHEHuUs COCTOSIHHSA, 3aKOHBI HJleallbHBIX ra3oB. Pacnpenenenue bonbimaHna.
Pacnpenenenne Makcsemia.
2. TlepBoe Hauao TepMOJMHAMHUKH. BTOpOE HAYaI0 TEPMOIUHAMUKH.
JuekTpocTaTuka. (4 yaca)
1. Hanpspk€uHOCTB 3eKTpryeckoro mnojs. [IpuHimm cynepno3unyy.
[Morenunan nons. CBsA3b HANPSHKEHHOCTH C IOTEHIMATIOM.
2. DJNEeKTPOEeMKOCTb. JHEPIUsl MarHUTHOTO TIOJISt

IMocTosiHnbIii TOK (4uaca)
1. Knaccuueckast TeOpus JIEKTPOIPOBOJHOCTH METAILIOB.
2.3aKkoHBI MocTosiHHOTO ToKa. [IpaBuna Kupxroga

Marneru3sm ( 6 yacos).
1. Wunpykums MarHuTHOro moisi. [I0Tok MarHUTHOM WHIYKIIMY. .
CunoBoe neficTBie MarHuTHOTO oJis1. Cuina Ammepa.
PaboTa B MarauuTHOM moue.
Cunna Jlopenna. J[BrmkeHHe 3apsDKEHHBIX YACTHI[ B AJIEKTPUUECKMX M MarHUTHBIX
TOJISIX.
2. DJeKTpOMarHUTHAs! HHAYKIHS
3. CamouHAyKIHS. DHEPTrUsi MarHUTHOTO TOJIS

Kouieoanust 1 BoJiHbI (6 4acoB).

1. CpoOonHble koeOanus 0e3 TpeHus 1 PU HAJTMYUK TpeHus. (24)

2. BoHyX/IeHHBIC KOJICOAHMS.

Kgasucranuonapusrit Tok. 3akoH Oma JuIs [IenH MepeMEeHHOTO TOKa. (24.)
3. MexaHWUYECKUE U DIEKTPOMATHUTHBIC BOJIHEI (2 9aca)



OcHoOBBI KBaHTOBO# (pusukm (4 yaca).

1. 3akonsl TemoBoro uzny4eHus. KBaHToBbie CBOICTBa CBETA.
dotoaddekr.(2 uaca)

2. Jnuna Bonusl ne bpoiins. CooTHomenue Heonpeaenéunocreii [ eiizenodepra.

VYpasuenue lpeaunarepa. Yactuiia B moTeHIMATHHOH sime. (2 gaca)

ATOMHOE SI/IPO M 3JIeMEeHTAPHbIEe YacTUllbI (24aca).

1. Crpoenue atomHoro siapa .Jledext Macchl ¥ SHEPrusl CBS3H siipa aToMa. 3aKOH
paauoakTHBHOTO pacnana Snepusie peakiuu. [IpeBpamenus saep. LlernHas peakmusi.
TepMosinepHbIil CHHTES.

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOATEJBbHOM PABOTBI OBYYAIOIINXCS

VYuebHo-MeToAnYeCcKOe 00ECIIeYeHNE CaMOCTOSATENHHOM PaboThl 00yYAIOIIMXCSI 110
quctuiinie «HasBanue QUCHMIUIMHBDY TpencTaBicHo B [Ipuiokenun 1 U BKIIIOYAET B
ce0s:

IUIaH-TPaUK BBITOJHEHUSI CAMOCTOSITEIBHON Pa0OTHI MO TUCIHUILUIUHE, B TOM
YHCIe MPUMEPHBIE HOPMbI BPEMEHH Ha BBITIOIIHCHHUE [0 KAXKIOMY 3aIaHHUIO;

XapaKTePUCTUKA 3aJaHUi Ui CaMOCTOSITEIbHOUW paboThl OOY4arOMUXCS |
METOAMYECKUE PEKOMEH/IAIMH TI0 MX BBITIOIHECHHIO;

TpeOOBaHHS K TMPEJCTABICHUIO U OQOPMIICHUIO PE3YJIbTATOB CaMOCTOSTEIbHOM
paboTsr;

KPHUTEPUU OLICHKU BBITIOJHEHUS CAMOCTOSTEIBHOM PabOThI.

Tax oace, 6 OannoM pazdene HEOOXOOUMO YKA3AMb MPYOOeMKOCHb KOHMAKMHOU
pabomwl 6 uacax (nanpumep: 36 uacog pabomul 6 yerom, us HUX 4 uaca ayoumopHou
pabomvl), memamuxy, cneyuuky u Memoouyeckue pekoMeHOayuu KOHMpOoaupyemo
camocmoamensHol pabomsl O OUCYUNTUHE, 8KTIOYAS KAK ayOUMOpHYIO (6 KoHmaxkme ¢
npenodasamenem), Maxk U 6HeAYOUMOPHYIO YACMb CAMOCMOAMENbHOU padbomsl
obyuarowezocs.

5. KOHTPOJIb JOCTUKXEHUS IEJIEM KYPCA

JOITYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPM BBIIIOJIHEHMM BCEX
JJABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY IOM.

[Ipuem sKk3aMeHa WM 3a9€T MOTYT OCYIIECTBIISATHCS B (hOpMax:

-TECTUPOBAHMUS;

-yCTHOH CIauu MaTepuana;



- 0 pe3yJibTaTaM peUTHHra.

Ne | Kontponupyem OLeHOYHBIE CPECTRA -
/i bIe MOIYJIH/ Konp! 1 3Tansr hopMupoBaHust HaMMEHOBaHHUE
pazzensl / TeMbl KOMIICTCHLIUH TeKyIIuit TIPOMEXYT
JIMCIIATUTHHBI KOHTPOITb OYHas
aTTecTaIH
LS

1 | Pazpmen 1. YcTHbIi onpoc | Ox3aMeH
Ddusnyeckre (OIIK-3) | 3uaer (YO-1) Bompocst
OCHOBBI 1-16
MEXaHUKU VeTHbll onpoc | Ok3aMeH

(YO-1) Bompocst
Ymeer Kontponsnas | 1-16

pa6ora (ITP-2)

Tecr (TTP-1)

YcrHblii onpoc | Dk3ameH

YO-1 Bompocst
Brazeer g(OHsz)J'leaﬂ 1-16p

pabora (ITP-2)

2 Paspgen 2. 3naer VYcTHbli onpoc | Dk3aMeH
OCHOBBI (OIIK-3) (YO-1) Bompocst
TEPMOANHAMUKHI 17-35
" YcTHBIi onpoc | Dk3aMeH
MOJICKYIISIPHON (YO-1) Bompocst
bu3ukn Ymeer Kontposnbnas | 17-35

paborta (ITP-2)

Tecr (ITP-1)

YcTHBIH onpoc | DK3aMeH

YO-1 Bompocst
Brazeer §<0HTp2)HLHa$I 17-3%

paborta (ITP-2)

3 Paspgen 3. YcrHblii onpoc | Dk3ameH
Onekrpocraruka | (OIIK-3) | 3uaer (YO-1) Bompocst
W TIOCTOSTHHBII 36-53
3JIEKTPHYECKUH YcTHBIi onpoc | Dk3aMeH
TOK (YO-1) Bompocst

Ymeer Kontposnbhast | 36-53
paborta (ITP-2)
Tecr (I1P-1)
VeTHbll onpoc | Ok3aMeH
YO-1 Bompocst
Brazeer %(omp)onm{aﬂ 36-5%
pa6ora (ITP-2)

4 Pazpen 4. YcTHBI onpoc | Dx3aMeH
Onekrpomaruer | (OIIK-3) | 3naer VO-1) Bompocst
H3M 54-75

Vueer VYerHslif onpoc | Ok3amen
(YO-1) Bonpocst




Kontponbhas | 54-75
pabora (ITP-2)
Tecr (ITP-1)
YcTHBIi onpoc | Dk3aMeH
(YO-1) Bonpocst
Bianeer KonTtpomnbnas 54-75
paborta (ITP-2)
Pedepar
VYerHbl onpoc | Dx3aMeH
(OIIK 3) | 3naer (YO-1) Bompocst
76-99
YcrHsli onpoc | Dx3aMeH
(YO-1) Bomnpocst
Ymeer Kontponbhas | 76-99
pabora (ITP-2)
YcTHBI orpoc | Dx3aMeH
(YO-1) Bompocst
Braneer KonTposbHast 76-9%
paborta (ITP-2)

6 Paspen 6. YcTHBIi onpoc | Dk3aMeH
BonroBas (OIIK-3) | 3naer (YO-1) Bompocst
ONTHKA 100-111

VYerHblil onpoc | Dx3aMeH

(YO-1) Bompocst
Ymeer Kontponsras | 100-111

pa6ora (ITP-2)

YcTHBIi orpoc | Dx3aMeH

YO-1 Bonpocst
Brazeer §<0HTp2)m,Haﬂ 100-1111

paborta (ITP-2)

7 Paspgen 7. VYcrTHbli onpoc | Dk3aMeH
Keanrosas (OIIK-3) | 3naer (YO-1) Bompocst
¢busmka 112-126

YcTHBI onpoc | Dk3aMeH

(YO-1) Bompocst
Ymeer Kontposnphast | 112-126

paborta (ITP-2)

YcrHblii onpoc | Dk3ameH

(YO-1) Bompocst
Brnaneer KonTposnbHas 112-126

pabora (ITP-2)

Pedepar

TunoBble KOHTPOJBbHBIE 3aJaHMs, METOJMYECKHE MAaTepHaibl, ONpeAesIoIIne
MPOLEAYPhI OLIEHUBAHUS 3HAHUH, YMEHUN ¥ HaBBIKOB W (WJIM) OIBITA IEATEIHHOCTH, a
TaKXXe KPUTEPHH U TOKa3aTeNl, HeOOXOAUMBIE IJIs1 OIIEHKU 3HAHHUM, YMEHUI, HABBIKOB
W XapakTepu3yolre 3Tarbl (OpPMHUPOBaHMS KOMIIETEHIMH B TPOILIECCE OCBOCHHMS
o0pazoBarenbpHON IpOrpaMMEl, ipejicTaBiieHs! B [Tprunoxenun 2.



6.CIACOK YYEBHOM JINTEPATYPbI U UTH®OPMAIIMOHHO-
METOANYECKOE OBECITIEYEHHUE JUCHUIIJINHBI

OcHoBHag TuTEepaTypa
Mexannka
. CasenbeB U.B. Kypc ¢wusuku: Tom 1. Mexanuka. MonekysisipHas ¢usnka: Yu.
mocobue. T.1. M.. 4-e u3x., crep. — CII6.: UznarenscTBo «JIanpy, 2008r.-352c:
. AnemkeBuu B.A., [enmenko JL.I., KapaBaece B.A. Kypc oOmeit ¢usukwm.
Mexanuka http://e.lanbook.com/view/book/2384/
. Kanamnankos H.I1., Cmongsipes M.A. OcHOBBI Gu3uku: Yue0. it By3oB: B 2
T.—2-¢ u31. nepepad. T.1. —Jlaboparopust 3uanuii 2017r.—400 c. 432 c.
http://e.lanbook.com/books/38/ Banumes M.I'., IToB3uep A.A. Kypc obmieii
¢u3uky : YuebHoe nocodue. 2-e uzna., crep. — CII0.: MznatenbctBo «Jlanby,
2010. — 576¢.
http://e.lanbook.com/books/163/ Usnues A.Jl. ®usuka : Yuebnoe mocoodue.
2-¢ u3n., uctp. — CII6.: U3narensctBo «Jlaub», 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc ¢usuku: Yuebuuk mas By3os: B 2 1. T.
2. 6-e w3a., ucnp. u noi. / [lox pen. B.H. Jlozosckoro. — CI16: M3natenbcTBo
«JIanby, 2009. — 608c.
http://e.lanbook.com/books/236/ Kypc ¢busuku: Yueouuk mns By3os: B 2 1. T.
1. 6-e usn., ucnp. u gon. / [ox pex. B.H. Jlozosckoro. — CI16: U3narenscTBo
«JIanby, 2009. — 608c.
MouJekyasipas pu3HKa
. Kuxonn M.K., Kuxoun A.K. Monekynsapras ¢usuka./ Uzn.4-e crep. — CII6:
«Jlaaby., 2008. — 480c.
. . CaBenpeB U.B. Kypc ¢usuku: Tom 1. Monekynsprast ¢uzuka: — CI16.: U3a-Bo
«Jlanby, 2008r.-352¢.
http://e.lanbook.com/books/38/ Basumies M.I'., TTo3uep A.A. Kypc o6ieit
¢usuku : YueOHOe mocobue. 2-¢ m3na., crep. — CII6.: UsnmatenscTBO «JIaHbY,
2010. - 576¢.
http://e.lanbook.com/books/163/ Wsnues A.J]. ®usuka : YuebHoe mocooue.
2-e 31, uctp. — CI16.: U3natensctBo «Jlauby, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc ¢husuku: Yuebuuk s By3o8: B 2 1. T.
2. 6-e m3n., ucnp. u norm. / ITox pen. B.H. Jlo3oBckoro. — CII6: M3narenscTBo
«JIanby, 2009. — 608c.
http://e.lanbook.com/books/236/ Kypc dusuku: Yueonuk mis By3os: B 2 1. T.
1. 6-e m3n., uctp. u gon. / [Tox pen. B.H. Jlozosckoro. — CII6: UznarenscTBo
«JIaaby, 2009. — 608c.
JIeKTPUYECTBO U MATHETHU3M
. Bamumes M.T"., [ToB3uep A.A. Kypc obuieii ¢pusuku: Yue6Hoe nocodue. CII6.:
Jlansw, 2010. -576 c.
. Unues A.Jl. ®usuka — CII6: Jlans, 2016.72¢ :http://e.lanbook.com/view/book/



http://e.lanbook.com/view/book/2384/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/view/book/

3.

4.
5.

Eal SN

1. CaBenbeB U.B. Kypc ¢msukm: Tom 2. DneKTpuuecTBO M MarHeTu3M. BoJTHEL
Onruka: Yu. mocobue. B 3-x 1T. 4-¢ uzn., crep. — CII6.: UznarensctBo «Jlanby,
2008r.-352¢
2. Tpodumosa T.U. Kypc ¢pusnkn. — M.: Beicmas mxoma, 2002-20009.
3.3ucman, I''A., Kypc oOmeii ¢usuku, Tom 1. Mexanuka. MonekynspHas
¢usnka, Konebanus u Bonuel./ [ A. 3ucman, O.M. Togec. - U3n. 7-e, crep.. -
CII6: «JIamby., 2016. - 340 c.

http://e.lanbook.com/books/38/ Banwumies M.T'., TTos3uep A.A. Kypc o6imeit
¢usuku : YueObHOe mocobue. 2-¢ m3na., crep. — CII6.: UsnmatenscTBO «JlaHby,
2010. — 576c¢.

http://e.lanbook.com/books/163/ Hsnues A.J]. ®usuka : YuebHoe mocooue.
2-e u3n., uctp. — CI16.: U3natensctBo «Jlanby, 2009. — 672c.

http://e.lanbook.com/books/239/ Kypc ¢husuku: Yuebuuk s By3o8: B 2 1. T.
2. 6-e u3n., uctp. u nom. / [log pen. B.H. Jlo3osckoro. — CII6: M3narenbcTBo
«JIanby, 2009. — 608c.

http://e.lanbook.com/books/236/ Kypc ¢usuku: Yuebuuk aus By3os: B 2 1. T.
1. 6-e m3n., uctp. u gon. / [Tox pen. B.H. JlozoBckoro. — CII6: UznarenscTBO
«JIaaby, 2009. — 608c.

Onrtuka

@pum C.3., Tumopea A.B. Kypc obmeit ¢pusnkn: Yuebnnk. B 3-x tr. T.3.
Ontuka. AtomHas ¢usuka. - CII0.: Jlans, 2009.- 656¢.
. JTanpcoepr I'.C. — Ontuka .u3n ,dusmariur 2017r.
. Kuxonn U.K., Kukoun A.K. — Monekymnspraas ¢usuka. M3n Jlans,2008.

http://e.lanbook.com/books/38/ Bamumes M.I'., TTo3uep A.A. Kypc obreit
¢usuku : YueOHoe mocobue. 2-¢ m3na., crep. — CII6.: M3natenbctBo «JlaHby,
2010. — 576¢.

http://e.lanbook.com/books/163/ NUsnues A.J]. ®usuka : YuebHoe mocooue.
2-e nu31., uctp. — CI16.: U3natensctBo «Jlauby», 2009. — 672c.

http://e.lanbook.com/books/239/ Kypc ¢busuku: Yuebuuk mis By3os: B 2 1. T.
2. 6-¢ m3x., ucnp. u nom. / [ox pen. B.H. Jlozosckoro. — CII6: MznarenscTBo
«JIanby, 2009. — 608c.

http://e.lanbook.com/books/236/ Kypc ¢busuku: Yuebuuk mis By3os: B 2 1. T.
1. 6-e m3a., ucrp. u gon. / Ilox pen. B.H. JlozoBckoro. — CI16: UznarenscTBO
«Jlanby, 2009. — 608c.

JonoJiHuTeIbHAS JIMTEPaTypa

Mexanunka, MoaekyasapHas ¢pusnka, JJeKTPpU4ecTBO H MardeTusM, Onruka

1. 3ucman, I''A., Kypc obmuiei ¢usuxu, Tom 1. Mexanuka. U3n. 7-e, crep.. -
CII6: «JIanby., 2016. - 340 c.

2. MarBeee A.H. MexaHuka M Teopusi OTHOCHTENBHOCTH.—; MoJeKyisipHas
¢usnka. — M.,; OnekrpudecTtBo W MarHetwsm m3n.Jlans 2010r

3. HUpomo N.E. Mexanuka. OCHOBHBbIC 3aKOHBI: Y4eO. sl By30B.—5-¢ u3i.,
ucnp.—m3a bunom, 2015.— 320 c.

4. benonyukut B.E., 3aukun J[.A., l{unentok K0.M. OcHoBbl ¢uzuky, T.I1, M.:
®dusmariur, 2007.

5. MarseeB A.H. Monekynsipras pusuka, Jlanp,2010, -359 c.


http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/
http://e.lanbook.com/books/236/

6. KamamaukoB C.I'. —Onekrpuuectso. — M.: Hayka, 1977.
7. Kanamnukos O.I'. O6mmit kype ¢usuku: DnekTpudectBo: Y4ed. nocod. s
cTya. ¢pusmd. crien. By30B. — 4-e u3jl., nepepad. u gonoiH. — ¢pusmariut,2008.

—-592c.
8. Kukoun N.K., Kukoun A.K. Monekynsipaas ¢pusuka.—J1anp,2007.— 500 c.
9. AnemkeBud B.A. Ornruka. M.: duzmMartaur, 2011.-320 c.

http://e.lanbook.com/view/ book/ 2098/

Ilepeuens pecypcoB nHGpOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOW ceTn «UHTEpHET»

CTyIeHTbl MOTYT MOJNYYUTh JOCTYI K JIEKTPOHHBIM 00pa30BaTENbHBIM PECYpCaM Yepes
caiit [IB®Y (moctym ¢ cadita Haywnoit  OmbOmmorekm  JIB®Y) URL:
http://www.dvfu.ru/web/library/rus_res

1. Enunoe okHo noctyna k o6pasosatenbHbM pecypcamURL: http://window.edu.ru

2. DnexktpoHHO-6ubIMOTEYHas cucTema Usnarensctsa "Jlans" URL: http://e.lanbook.com

a TaKKe B CBOOOIHOM Ji0CcTyIe B IHTEepHET:

1. Studentlibrary [9nektponnas 6ubnuoreka yueOHoit PDF-nmurepaTypsl 1 y4eOHUKOB AJIs1 BY30B.
(6ecrunarusie onHOTEKCTOBBIE YueOHMKH] URL: http://www.studentlibrary.ru/cgi-bin/mb4

2. BupryaneHbie qaboparopHbie paGotsr http://barsic.spbu.ru/www/lab_dhtml/, http://www.all-
fizika.com/article/index.php?id_article=110

7TMETOANYECKUE YKA3AHUSA
MO OCBOEHMUIO JUCHUITJINHBI
Hucuumnnaa «®Pusuka» CTPYKTypupoBaHa Mo mnpuHOUNY «OT YacTHOro K

obmemy». Takoil moaxonq B y4eOHOM TMpolecce IO3BOJSIET ITOCIENOBATEIHEHO
CHCTEMAaTHU3UPOBAaTh 3HAHUS CTYAEHTa, 9YTO CIIOCOOCTBYET JydYIIeMy YCBOCHHIO
JUCHUIUTUHEL. V3ydeHue AMCUMIUIMHBI TpENnojaraeT IMOCTYyNaTeNbHbIH MOAX0 MO
NPUHINITY YCIOXKHEHHS OT 3HAKOMCTBA C TEOPHUEH M PacCMOTPEHHS MPaKTHYECKHX
IPUMEPOB, 10 CAMOCTOSTEIFHOTO U3y4eHHS AUCLUIIIHHBL.

B mpomecce wu3yueHums Martepuana y4eOHOro Kypca  IpeIIoIararoTcs
pasHooOpasHeie (opMbl paboT: NEKIWH, MPAKTUYECKHE 3aHATHSA, JTa0OPaTOPHBIA
HPaKTHKYM, CaMOCTOsATeIbHAs padoTa.

Jlekuum TpoBOAATCS B BHUAE NpE3EHTAMH. B HUX OCBemaroTcsi BOIMPOCHI,
COOTBETCTBYIOIIKHE Temaruke nekuuii (pasmen |). Haubosee BaxkHbIE BOIPOCH U
TEOpEeMbI Pa30MPAOTCA YCTHO € Y4aCTHEM CTYAEHTOB. L{esb IeKIIMOHHOTo Kypca — AaTh
3HaHUS CTyAEHTaM B 00JacTH (DM3WKH, 3aJ0XKUTh HAYYHBIE M METOIOJIOTHYECKHE
OCHOBBI [UIl CaMOCTOATEIbHON pPabOThl CTYICHTOB, NPOOYAWTH B HHUX HHTEpEC K

Oynymieit mpodeccum.


http://e.lanbook.com/view/%20book/%202098/
http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
http://www.all-fizika.com/article/index.php?id_article=110

[Tpy 3ydeHnn OUCHUILIMHBI OCYIIECTBISIOTCS TEKYIHA, TPOMEXXYTOUHBIH U
UTOTOBBII KOHTPOJIb MO AUCLUIIIMHE.

Texymuit kouTpoib (TK) ocHOBaH Ha ycTHOM orpoce pa3 B Heaenmo. OCHOBHas LieNb
TK: cBOeBpeMeHHAas OIIEHKA YCIIEBAEMOCTH CTYJIEHTOB, MO0y XK Aaromas ux paboTarh
PaBHOMEPHO, UCKJIFOYAsl MaJIble 3arpy3KU WM MEPErpy3ku B TEUEHUE CEMECTpA.

IMpomexyrounsiii kouTpois (1K) — ocymecTsnsiercs B popme pyOesKHBIX
koHTpoubHBIX paboT (PKP). U TectupoBanus no pazaenam. Lens [IK: nodyauts
CTY/IGHTOB OTYUTATHCS 328 YCBOCHUE pa3/iena AUCIHUIUIMHBI HAKOITUTEIbHBIM 00pa3oM,
T.€. CHavaja 3a IepPBBIH, 3aTeM 3a BTOPOH pa3aelsl Kypca. Y crenrHoe Hanucanne PKP
MI03BOJISIET CTYACHTY PACCUUTHIBATH HA BBICTABICHUE IOCPOUHON IK3aMEHAIIMOHHON
OIICHKH. 3a 1K 00y4eHus npeaycmorpero 6 PKP u 6 ceaHcoB TecTupoBaHUS.

Urorossrit kouTposs mo guctuminae (UK]I) - sTo mpoBepka ypoBHS yueOHBIX
JIOCTIDKEHUH CTYJICHTOB T10 BCEH IMCIMIUIMHE 3a ceMecTp. POpMbI KOHTPOIIS: 3a4eT.
[IpoBoauTcst Tpa UIIMOHHBIM C1IOCOOOM. Llesh HTOroBOro KOHTPOJIS: MPOBEPKa
0a30BbIX 3HAHUH JUCLUIUIMHBI, OJyYSHHBIX NIPU €€ H3YYSHUH, IOCTATOUYHBIX IS

MOCTICAYIONIETO 00ydeHUS B OyayIei MpodecCHOHATBHOMN IeATEIIEHOCTH.

Pexomenaanuu no padore ¢ JUTePATYypoOii: MPOCIyIIaHHBIA MaTepHai JEKIHA
CTYICHT JOJDKEH mpopadoraTh. s 3TOro B MPOIECCE OCBOCHHS TEOPETUYCCKOTO
Marepuana JUCIUIUIMHBI CTYJICHTY HEOOXOAMMO BECTH KOHCIIEKT JICKIIMU U J00aBIsTh
K JICKITAOHHOMY MaTepHaly HH()OpMAINIO, TOIYYCHHYI0 U3 PEKOMCEHIYeMOU
JUTEPATYPHI I HHTEPHET NCTOYHHUKOB.

KoHcnekT nexknmii peKoMeHIyeTCss HaYMHATh C TUIaHA W3JIaraéMoro Marepuala,
YTOOBI I ce0sl CTPYKTYPUPOBATH COOTBETCTBYIONIYIO TeMY JICKIMH. KOHCIEKT He
JIOJDKEH OBITH JTOCIOBHBIM. JKemaTenbHO 3almuChIBaTh JICKITMOHHBIA MaTephal KpaTKo,
TOJILKO CaMO€ CYIIECTBEHHOE. PeKoMEeH0BaHO MCMOIL30BaTh MOJS AJsl 3aMETOK HIIU
BOIIPOCOB, KOTOpBIC CTYICHT HE MOHSJI BO BpeMs JICKIIUH, JUIS TOTO, YTOOBI HX
VTOYHHUTH Yy TpenojaBaTeNsi, HO MPEIBApUTEIBHO IIOMBITABIINCH HAWTH OTBET
CaMOCTOSTEIIBHO.

K nexmusim He0OX0IMMO TOTOBUTHCS. [IJI 3TOTO CTYAEHT JOJDKEH MPOCMOTPETH

Marepuan OyAyllel JIeKIUH 3apaHee, OTMETUTh Juisi ce0si HauboJiee CIIOKHBIC WU



HETIOHATHBIE MAaTepuajbl JIeKIWH, C TeM, YTOObl 3aJaTh BO BpeMs JICKIUH
COOTBETCTBYIOLIME BONPOCHI NpenoaBartesnto. Takol Moaxoa MO3BOJIMT jerye u Ooiee
JICTAIIbHO YCBOUTD JaHHYIO JUCIHUILIHHY.

[pakTHveckue 3aHATHA HALleJIeHbl Ha 3aKpellIeHHe JISKIIMOHHOTO Marepuaia. K
HUM CTYICHT JOJDKEH TOTOBHUTBHCS 3apaHee CaMOCTOSTENbHO, M3YYUB IUIaH 3aHATHSL,
COOTBETCTBYIOLIYIO TEMY JICKIIHH, PEKOMEHIOBaHHYIO MPEIOIaBaTelieM JIUTepaTypy H
BOIIPOCHI Ul TMOATOTOBKU. IIpoBeleHHEe NPaKTUYECKOro 3aHATHA B AyAUTOPUH
HAuYMHAETCS C YCTHOTO OIpOCa, TaKOW ITOAXOA JaeT BO3MOXKHOCTH IPENOaBaTellio
OLCHWUTh TOTOBHOCTh CTYJACHTa K BBINOJHEHHIO IIOCTAaBICHHBIX 3a1ad B
COOTBETCTBYIOILIEH MPAaKTHUECKOH paboTe, a CaMOMY CTYJCHTY IOJIOMTH OTBETCTBEHHO
K TIOATOTOBKE K 3aHATHIO, YTO CIOCOOCTBYET JIydlIeMy YCBOCHHIO H3y4aeMOro
Marepuaa.

JlaGopaTopHBIf MPaKTUKYM MPOBOIUTCS B JabopaTopusx kadenps! pusuku. Jlns
MOJITOTOBKHM K 3aHSTHIO CTYJEHTY HEOOXOAMMO M3y4YHTh METOJMYECKHE YKazaHHs IO
JaHHoi pabote. [Ipu BbimOMHEHWU Ta0OpPaTOPHOI PabOThI CTYAEHTHI MPHOOPETAOT
HaBBIKH MPOBEJCHUS (HU3MYESCKOTO HKCIEPUMEHTa U O00PabOTKH IKCIEePUMEHTAIbHBIX
JaHHBIX. Bo Bpems n1abopaTopHOTo MpakTUKyMa CTYAEHTHI 3HAKOMSTCS C YCTPOHCTBOM
Y IPUHLIUIIAMH ASHCTBUS QU3HYECKUX IPUOOPOB M UX SIEMEHTOB.

BreaynuropHass camocrostenbHas paOoTra HameneHa Ha o yriyOieHue U
3aKpeIuieHHe 3HAaHWH CTYAEHTOB II0 AaHHOW aucuuiunaHe. CaMocTosTenbHas padoTa
omUpaeTcs Ha JICKIMOHHBIA MaTepuall, Marepual MNpPaKTUYECKHX 3aHATHH |
Ta0opaTopHBIX pPaboT, KpPOME TOTO JONOJHHUTENBHO CTYICHT JOJDKEH H3y4aTh
COOTBETCTBYIOLIYIO JIUTEpaTypy Mo JuchuiuinHe «®Du3uka», peKOMEHIOBAaHHYIO
npenoaaBatenieM. Bua camMOCTOSTENbHOW padOTHI: IOATOTOBKA K JICKIUSAM, K
MPAKTHYECKUM 3aHATHIM U K JTa0OpaTOpPHEIM paboTam.

PexoMeHganum mO MOATOTOBKE K OJK3aMeHY: [0 JaHHOW JMCUUILIMHE
MPeAyCMOTpEH dK3aMeH (3 cemectp).

Ha 3au€rHoll Henene M B MEPHUOA CECCHU HEOOXOAWMO MMETDH TIONHBIA KOHCIIEKT
JIEKIIMK ¥ TpopaboTaHHbIE MpakTH4yeckue 3aHaATus. [lepedeHb BONMPOCOB K JK3aMEHY

MOMeIeHbl B ()OH/E OICHOYHBIX CpeAcTB (mpuiokeHne 2). ['OTOBUThCS K crade



OK3aMCHa JIydyll€ CUCTECMATHYCCKU: NPpOCIylIrBasg OYCPCIAHYIO JICKIUIO, Hpopa60TaB

OYepeHOe MPAKTUUECKOE 3aHATHE, BBIIOJIHUB U 3AIUTUB Ja00paTOpHbIe PadOTHI.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCHUITJIMHbBI

s ocyiiecTBiIeHHsT 00pa30BaTENBHOrO MpOIiecca TaHHOH MUCHUIUINHEL JCKIUN
MPOBOJATCS B MYJIbTUMEAUNHBIX ayJHTOPHUAX B BUJEC TMPE3CHTAIMH, MPAKTHICCKUC
3aHATUS TPOBOIATCS B AayIUTOPHAX, JIaOOPATOPHBIM NPAKTUKyM IPOBOIUTCSA B
CHELMATU3UPOBAHHBIX  JlabopaTopusix Kadenpbl ¢GU3MKH. B MynbTHUMenniHBIX
ayIUTOPUSIX YCTAHOBJCHO CleAyroliee 00OpyIOBaHHE: MPOEKTOp, HOYTOYK, JKpaH,

TENEeBU30p, JOKYMEHT-KaMepa.
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MUHHUCTEPCTBO OBPA30BAHUS U HAVKH POCCUICKOI ®EIEPALINHN
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[Inan-rpaux BBITOIHEHHS CAMOCTOATENLHOW paOOTHI IO JUCLUIUINHE

1 gacTh Kypca (BTOpOi y4eOHBIH ceMecTp)

Ne Jara/cpoxu Bun camocrostensHoit | [Ipumepusie | @opma KOHTpOIsS
/i BBITIOJTHEHHUS padoTHI HOPMBI
BPEMEHU Ha
BBINOJIHEHHE
1 02.09-20.12 ITonroroska k 10 YcrHBI onpoc
3aHATUSIM
2 01.10-20.10 IToxrorosxka k 10 Tectrr, PKP
TectupoBanuio Ne 1 u
k PKP Nel
3 01.11-20.11 IToaroroska k 10 Tectsr, PKP
TecTUpOBaHUIONe 2 1 K
PKP Ne2
4 01.12-20.12 IToaroroBka k 15 Tectol, PKP
tectrpoBaHuioNe 3 U K
PKP Ne3
2 4acTph Kypca (TpeTuil y4eOHbIi ceMecTp)
Ne Jara/cpoku Bun camocrostensnoil | Ilpumepnsie | @opma KOHTPOIIS
n/m BBIITOJTHEHUS paboThl HOPMBI
BpPEMEHH Ha
BBIITOJTHEHHE
1 06.02- 06.06. [TonroroBka 10 YerHsblil onpoc
3aHATUSM
2 06.03- 28.03 TTonroroBsxka k 10 Tectsr, PKP
TectupoBaHuio Ne 1 u
PKP Ne 1
3 01.04-30.04 TTonroroBsxka k 10 Tectsr, PKP
TecTupoBaHuio Ne 2 1
PKP Ne 2
4 01.05-31.05 TToaroroska 10 Tectsr, PKP
TecTupoBaHuio Ne 3 u




‘ PKP Ne 3

CamocrosiTensHas padoTa CTYAEHTOB HAIIpaBJIeHA HA PEIICHHE CIEAYIOINX
3amadq:

- CTUMYJIUPOBAaHUE PUTMUYHON Y4eOHOI, IO3HABATEIBHOW U TBOPUECKON
JIeSITENIEHOCTH B TEUEHHE BCETO CEMECTPa;

- COBEpIICHCTBOBaHNE HABBIKOB ITOUCKA HEOOXOIMMON HayYHOU U y4eOHO-
METOMYECKOH JTUTepaTypsbl;

- COBEPILCHCTBOBAHNE YMEHHUH penraTh pU3nIecKre 3a1a4t Pa3IMyHOTO YPOBHSA
CJIO’KHOCTH;

- pa3BUTHE AHATUTHYECKOTO MBIIUICHNUS 1 KOMMYHHKATUBHBIX CIIOCOOHOCTEH.

IIpu noAroTOBKE K MPAaKTHUECKUM 3aHITUSM CTYJEHTBl M3Y4alOT HAy4YHYIO,
y4eOHYIO U METOIMYECKYIO JIUTEPATypy 110 COOTBETCTBYIOIIEH TeMe (CM. TeMbI 3aHATUIl
MPaKTHYECKON YacTh Kypca).

[Ipu moaroroske k TectupoBanuio u PKP cTyneHTs pyKOBOACTBYIOTCA
TpeOOBaHMUAMH K HX MTOJTrOTOBKE, MPEACTaBICHHBIMY B Meuarpe3eHTannu «KpaTkuii
Kypc nekuui no gucuumnnae «®dusnka»y. Ilpumepnsie Bapuantsl PKP 1 TecToBBIX
3aJJaHnH, a TaK)Ke KPUTEPUU UX OLICHUBAHMS IPEICTABICHbI B MPUIOKEeHUH 2 «DPoHA
OLIEHOYHBIX CPEJICTBY.

1. PaGoTa ¢ TeopeTH4YeCKHUM MAaTEPHAJIOM.

Henp: MmoTyYyuTh XOpOLIME 3HAHMSA MO NUCLUIUIMHE M HAY4YUThcs pPaboOTaTh
CaMOCTOSITEIIEHO.

3apaum:

- IproOpeTeHNne HaBBIKOB CAMOCTOSTENILHOM pabOoThI C JIEKIIMOHHBIM
MaTepHaIoM;

- npuoOpeTeHne HaBBIKOB CaMOCTOSATENLHOW paboThl C OCHOBHOW U
JIOTIOJTHATENIFHOM JINTEPaTypOii, OJIb30BaTHCS HHTEPHET — PECYPCaMH;

- YMEHHE aHAJIU3HPOBATh NMPAKTUIECKUE 3aJa4H, CTABUTH U PELIATh AHAIIOTUYHBIE
3aJa4u.

PaboTta c TeopeTHYECKMM MaTepualioM JOJDKHA OCYIIECTBIIATHCS Ha OCHOBE
JIEKIIMOHHOTO Kypca JUCLUILIUHBL. JIJIs1 9TOro CTYJEeHT J0JKEH BECTH KOHCIEKT JIEKLUH

U YMETb paboTaTh C HUM.



Pabota c smTeparypoil mpearonaraeT caMoCTOsATENBHYIO paboTy ¢ yueOHUKaMH,
KHUTaMH, Y4eOHbIMH  [OCOOMSIMH,  y4eOHO-METOJAMYECKUMH  IOCOOHMSMH MO
BBIIIOJTHEHUIO KypCOBOW pabOThl M BBITYCKHOW KBalM(UKAIIMOHHOW padOTHI, C
HOPMAaTHBHO-TIPABOBBIMH ~ MCTOYHMKaMH. [lepedeHp  nuTepaTypbl:  OCHOBHOM,
JOIOJIHUTENBHOW, HOPMAaTUBHOM M MHTEPHET-PECYpCOB NpHUBEIACH B paszzene V
«YuebHO-MeTonn4Yeckoe ~ oOecriedeHne  JUCHUIUIMHBD)  Hacrosmied  pabodei
MPOTPaMMBI.

YMeHne caMoCTOSTENIFHO padoTarh C JIMTEPaTypol SBIISIETCS OJHUM U3
BaOXHCHUITNX YCIIOBHUI OCBOCHHSI AUCHUIUIMHBEL [loMck, m3ydeHWMe W TpopaboTKa
JUTEPATYypPHBIX HMCTOYHHKOB (OPMHUPYET y CTYICHTOB HAay4YHbIH CHOCOO IO3HaHUS,
BbIpa0aTHIBAET HABBIKM YMEHHUSI YUUTHCS, [TO3BOJIAET B JANbHEHIIEM B MPaKTHUECKON
paboTe mocne OKOHYAaHWS YHUBEPCUTETa NPOAOJDKATH IIOBBILIATH CaMOCTOATEIIHHO
CBOIO KBaNIM(UKAIMIO ¥ IPUOOpPETaTh HYXHbIE KOMIETEHIINHU IS TaIbHEHIIEero pocra
B nipodeccun.

CamocrosiTenbHas paboTa ¢ IUTepaTypHBIMH HCTOYHUKAMHU TPeOYyeT OT CTyAEHTa
YCHUIYUBOCTH, TEPIEHUS U COCPEAOTOUYEHHOCTH. UTOOBI JIydlle MOHSTH CYIIECTBO
BOIPOCa, JKETATEJbHO 3aKOHCIEKTHPOBAaTh M3Yy4aeMbIi MaTepHai, CAETaTh HY>KHBIC
MIOMETKH, OTMETUTH BOMIPOCHI AJIs1 KOHCYJIbTAllUH C TIPETIO1aBaTEIIEM.

2. IloaroroBka K KOHTPOJIbLHBIM padoTaMm.

Ieab: MOTy4YnTh XOPOLIME 3HAHMA IO JUCLUIUIMHE M HAayduThcs paboTaTh
CaMOCTOSITENBHO.

3agauu:

- IpHoOpeTeHNe HABBIKOB CaMOCTOSATEIbHON paboThI pelIeH s 3a/1a4;

- mpuoOpeTeHrne HaBBIKOB CaMOCTOATENFHOW paboThl C OCHOBHOW |
JIOTIOTHUTENBHOM JTUTEPATypOil, MOIb30BATHCA HHTEPHET — PECYPCaMH;

- YMEHHUE aHaJM3UPOBAThH MPAKTUYECKUE 3a]]auH, CTABUTH U PELIaTh aHAIIOTUYHBIE
3aJa4u.

KoHTposibHBIE pabOThI TIO3BOMSIOT 3aKPENNTh TEOPETHUECKUH MaTepualn Kypca. B
nporecce M3y4eHHUsl (U3MKH CTYJICHT JOJDKEH BBINOJIHUTH B KaXKJOM CEMECTpe TpH
KOHTpOJIbHBIE paloThl. PemieHne 3amad KOHTPOJBHBIX pabOT SBIAETCS HPOBEPKOH

CTEIICHH YCBOEHMS CTYJEHTOM TEOPETHYECKOr0 Kypca, a OIEHKa IIperojaBaress Ha



paboTy MOMOTaT eMy J0padOoTaTh M MPABHJIBHO OCBOUTH Pa3jIMYHbIC pa3fesibl Kypca
¢msuku. Ilepen BbImOIHEHHEM KOHTPOJBHOW pabOTHl HEOOXOAUMO BHUMATEIHHO
O3HAKOMHTBCS C TpPHMEpaMH pElICHHs 3aJad [0 JaHHOW KOHTPOIBHOW paborte,
ypaBHEHUAMH 1 HOPMYIaMH, a TAK)KE CO CIPABOYHBIMH MaTepHAaIaMH.
MeToanyeckue yKa3aHus K BbINOJIHEHMIO KOHTPO/IbHOW PaboTbl.

KoHTponbHyI0 padoTy cileayeT BHINOJIHATH aKKypaTHO. [ MOsICHeHUs! perieHus
3aa4d TaM, TA€ O9TO HYXHO, aKKypaTHO cJIeaTh 4YepTekK; pEUICHHe 3agadd |
HCTIONb3yeMble (hOPMYITBI JOJDKHBI CONPOBOXKIATHCS IMOSCHEHUSAMH; B MOSCHEHHAX K
3a7a4e HEOOXOJMMO YKa3bIBaTh TE OCHOBHBIC 3aKOHBI W (OPMYIBI, Ha KOTOPBIX
0azupyeTcs pelleHUue AaHHOW 3aJayd; NpH IOJYYCHHH PACYCTHOH (OpMYNbI s
pelIeHNsT KOHKPETHOHM 3aaud NPUBOAUTH €€ BHIBOX; 3a7ady PEKOMEHIYEeTCS PEeIInTb
CHavana B OOmEeM BHIE, T. €. TONBKO B OYKBCHHBIX OOO3HAUYCHUSIX, MOSCHSS
NpUMEHSIeMble TP HamucaHud (OpMya OYKBEHHbIE OOO3HAYCHHS; BBIYMCICHHS
clielyeT NPOBOAMTH C IIOMOLIBIO IOJCTAHOBKH 3aJaHHBIX YHCIIOBBIX BEJIMYMH B
pacuetHyro Gopmyry. Bece HeoOX0omMUMBIC YHCIIOBBIC 3HAUYCHHUS BEIMYUH JTOJDKHBI OBITh
BbIpakeHbl B cucreMe CH (cM. cmpaBouHble MaTepuaibl). [lo okoHUaHHE pelIeHUs
IPOBEPUTH EAMHMIBI MONTYYSHHBIX BEIUYMH IO PacyeTHOH (GopMyie M TeM CaMbIM
NOATBEPAUTH €€ MPABWIBHOCTH, KOHCTAHTBI (DU3UUECKUX BEIUYHMH W JpYyTHE
CIpaBOYHBIE JaHHbIE BHIOUPATH U3 TAONHII.

BroinosHenue 1abopaTopHbIX padoT.

Henap: moaydyuTh XOpOLIME 3HAHWS MO ITUCHHUIUIMHE M HAYYUTHCA PabOTaTh
CaMOCTOSITENBHO.

3agaun:

- [pHOOpeTeHHE HAaBHIKOB CAMOCTOSTENBHON pabOThl MHpU  BBIIOJHEHUH
71a00paTOPHOTO NPAKTUKyMa 3HAKOMCTBO C YCTPOMCTBOM W NpPUHLOUIIAMH AEHCTBUS
(br3HYEeCKUX MPUOOPOB M UX IEMEHTOB,;

- npuoOpeTeHne HaBBIKOB CaMOCTOSATENLHOW paboThl C OCHOBHOW U
JOTIOJTHUTEITLHOM JINTEPaTypOH, MOTB30BATHCS HHTEPHET — PECYPCaMu;

- YMEHHE aHAJIM3UPOBATh PE3YIbTaThl (PU3UUECKOTO DKCIEPHMEHTA, CTaBUTh U

peuiaTth aHaJIOTUYHBIC 3a1avu.



[Tpy mpoXOoXkKICHUH J1abOPaTOPHOrO MPAKTHKyMa KaX[bli CTYAEHT BBINOJNHSIET
HEeCKOJIbKO JlabopatopHbix pabor. Ilepen BbinonHeHHEM JIaOOPATOPHOW PaOOTHI
CTYEHT JIOJDKEH O3HAKOMHTCS C METOJAMYECKHMH YyKa3aHHAMH K JaHHO#l pabore,
HOJArOTOBHTHCS K YCTHOMY OIPOCY IO TEOPETHYECKOMY MATEPHAalLy, KOTOPBIA TaMm
OpHUBEICH, Pa300paTbCsi ¢ METOAMKON IPOBEICHHsT (HH3UYECKOrO IKCIEPUMEHTa U
00pabOTKH JKCIEPHMEHTANIBHBIX JAaHHBIX; OTBETUTh Ha KOHTPOJbHBIC BOIPOCHI,
COCTaBUTH OTHYET.

Kpurtepumn oneHKH caMOCTOSATEIbHOI PadoThI — 1a00paTOPHOI padoThI

< 50-60 6aj1oB 61-75 6ajioB 76-85 6asi10B 86-100 6a/L10B
% (HeynoBJIeTBO | (YIOBJIETBOpPHUTE (xopo1o) (0OTJIMYHO)
é PUTEIBHO) JILHO)
’E Conep:kaHue KpuTepueB
? Pabota He Paborta PaGora BoimonneHa B | PaboTa BeImoniHeHa B
= % BBITIOJTHEHA BBITTOJTHEHA HE COOTBETCTBUU C COOTBETCTBHU C
4:3' = MOJHOCTBIO. 3amanueM. He Bce TpeOOBaHUSIMH,
5 § BriBozp! HE BBIBO/IbI C/IC/IAHBI U aKKypaTHO, BCE
E C/IeIaHbI 000CHOBAHBI pacyéThl IpaBUIIbHBIE.
=
g BriBOBI 000CHOBAHBI.
Pabora He IIpencraBnennsie | [IpencraBneHHbIC Pabora mpencrasiena
Mpe/CTaBiIeHa | pacu€Thl U OTYET | pacyEThl BBIMOIHEHBI | B BUJAE OTYETa CO
E HE IOCIen0Ba MOCIIE0BATEIBHO, BCEMH ITOSICHCHHSIMH.
D
E TEJIbHBI U HE cucreMaTH3upoBansl | Bee pacuérel BbION
% cucreMaTn3upoBa | OTYET BBIIOJIHEH C HEHBI C TOMOIIBI0
= HBI HEOOJBIIINMU KOMITBIOTEPHBIX
HelouéTaMu TporpamMm




Her orBeroB Teopernueckuit Teopernueckuit OTBETHI Ha BOITPOCHI

Ha BOIPOCHI Marepuai He MaTepHan MTOJTHBIE, XOPOILIO
YCBOEH MOATOTOBJICH OpUEHTUpYeTCs B

§ ToNBKO OTBETHI OTBeTHI Ha BOIIPOCHI TEOPETUYECKOM

g‘ Ha DJIEMEHTAPHBIC | TTOJIHBIC W/HIIH Marepuaie

E BOIPOCHI YaCTHYHO ITOJTHBIC MIPUBEICHUEM

E MIPUMEPOB U

E TTOSICHEHHI.

=}
Hcnonk3oBaHa
JIOTIOTHUTEIbHAS
JuTeparypa

KYPCOBBIE PABOTBI — HE IPETYCMOTPEHBI.
Pexomenpannu no Hanucanuw u opopmiieHHIO pedepara

Pedepar sBnsiercst oo u3 GOpM  CaMOCTOSTEIBHOTO MCCIEIOBAHUS HAYYHON
npoOieMbl Ha OCHOBE M3Y4YEHHs JIUTEPATYPHI, JINYHBIX HAOIMIONEHUH U MPaKTUIECKOTO
ompiTa. Hammcanwe pedepara momoraer  BeIpaOOTKE HaBBIKa CaMOCTOSITEIBHOTO
Hay4YHOTO IOMCKa U CIIOCOOCTBYET K IPHOOIIEHHIO CTYAEHTOB K Hay4HOM pabore.

TpeboBaHus K HAMCAHUIO U 0O(DOPMIICHHIO pedeparTa:

- pedepar nevataercsa Ha cTaHAAapTHOM jucTe Gopmara A4, neBoe noie 30 Mm,
npasoe mosie 15 MM, Bepxuee u HwkHee — 20 MM, mpudt Times New Roman, pasmep
mpudTa 14, Mmexxcrpounslii uaTepBan — 1,5. O0beM pedepara 10DKEH ObITh HE MEHee
15 crpanwu, BKIIOYas CIMCOK JIUTEPATYPHl, TAOIHIIEI U rpaduKy;

- paboTa JOJKHA BKIJIIOYATH: BBEJCHHE, TNl OOOCHOBBIBACTCSI AKTYaIbHOCTh
npoOJieMBbl, LIeJIb ¥ OCHOBHBIC 3aJla4d HCCIICJIOBAHUS; OCHOBHYIO 4YacTh, B KOTOpPOW
pacKpbIBaeTCsl CoiepkaHue POOIIEMBI; 3aKIIOYCHNUS, B KOTOPOM 0000IIAIOTCsl BBIBOJIBL;
CIKCKA MCIIOIb30BAHHOMN TUTEPATYPHI;

- KaX/IbIH HOBBII pa3jiesl HAYMHACTCS C HOBOW CTPAHUIIBI, CTPAHUIIBI pedepara ¢
PUCYHKaMHU JIOJDKHBI MMETh CKBO3HYIO HyMmepanuio. IlepBoit crpaHuued sBiseTCS
TUTYJIBHBIN JIUCT, HOMEP CTPaHMLBI He MpocTasiserca. Homep nmcrta mpocTaBisieTcs B
LIEHTpe HIDKHEH vacTu sucra. HasBaHue pasnena BbIAENSeTCS >KUPHBIM IIPUPTOM,
TOYKa B KOHIIE Ha3BaHMs HE CTAaBUTCs, Ha3BaHMe He noauepkuBaercsi. Dpassl,
Ha4MHAIOUIMECA ¢ HOBOH CTPOKH, IIEYaTArOTCS ¢ OTCTYIIOM OT Havaja CTpoku 1,25 cmM;

- B paboTe MOKHO HCIOJB30BaTh TOJBKO OOLICTIPUHATBHIC COKPAIICHHS |
YCIIOBHBIE 0003HAYEHMS,;



- Ipu 0()OPMIICHUHU CCBUIOK CIIEAYeT COOJII0NATh CIEAYIOIINE MpaBia: IIUTATHI
NPUBOJAATCA C COXPAaHEHHEM AaBTOPCKOTO HANUCaHHWsA M 3aKJIIOYAOTCsS B KaBBIUKH,
KaJasi LUTaTa JO0JDKHA COIPOBOXKAATHCS CCBHUIKOM HAa MCTOYHUK; NPH UUTHPOBAHHUU
TeKCcTa B KBAJIPaTHBIX CKOOKaX yKa3bIBAeTCS CCBhUIKA Ha JUTEPATypHBIH HCTOYHHK IO
CIIUCKY HCIIOJIB30BAHHOM JIMTEpaTyphl ¥ HOMEp CTpPaHHIBI, Ha KOTOPOH MOMENIeH B
3TOM UCTOYHHUKE [IUTHPYEMBIi TEKCT, Hanpumep [6, c. 117-118].

- CITUCOK JIMTCPATYPbI JOJLKEH BKJIHOYATh HE MCHCC 10 ¥CTOYHMKOB.

TpymoeMKocTh paboThl Hax pedeparoM BKIFOYACTCS B 9achl CAMOCTOSTEIBHOM
paloTEHI.
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Macnopt

(])mma OICHOYHBIX CPEACTB IO AMCHUIIJINHE DdDusuka

(HaHMeHOBaHHe JUCUHIUTAHBI, BUJ] HpaI(TI/IKH)

Kox u opuy.muponica 9Tansl GOpMHPOBAHHS KOMIETCHIIHH
KOMIIETEHIUH
OCHOBHbIE (PU3UUECKUE 3aKOHBI;
OCHOBHBIC METOJIBI M TIPHEMBI TPOBEICHUS
(hU3NYECKOro HKCIEPUMEHTA U CIIOCOOBI 00pabOTKH
OIIK-3 3Haer IKCTIEPUMEHTAIBHBIX JaHHBIX;
OCHOBBI B3aUMOCBSI3U (PUBHKH C TEXHUKOH,
CIIOCOGHOCTBIO HCTIOIB30BATH MIPOU3BOJICTBOM H APYTMMH HayKaMu
OCHOBHBIE 3aKOHBI Haubosee BaXHbIe U (pyHIJaMEHTAIBHbIE JTOCTHKEHUS
€CTEeCTBEHHOHAYYHBIX JUCIUIUINH CI)HSHtIeCKOﬁ HAyKH
B PO ECCHOHANBHOI IPUMEHATb 3aKOHBI (QU3UKHU IS OOBSICHEHHS
JACATCIIbHOCTH, l'lpl/lMeHﬂTb paSJ'[I/I‘—IH[,]X l'[pO]_[eCCOB;
METO/[bI MATEMATHIECKOTO Vmeer MIPUMEHSTD JIOTHYECKUE IPUEMBI MBIIIUICHHUS - QaHAIU3 U
aHalin3a U MOACIIUPOBaHUs, CHUHTE3 ITPpU PCHICHWUU 3a/1a;
TEOPETUIECKOr0 1 HAy4YHO OOOCHOBBIBATH IPUHUMAEMBIE METOJIbI
OKCTIEPUMEHTATLHOTO peteHust mpodecCHOHABHBIX 3aa4
HCCIICI0BAHMS METOJaMU TEOPETHYECKUX M IKCIICPUMEHTAIbHBIX
HCCIeIOBaHUH B HHU3HKE;
Braneer HaBBIKAMU pELICHUs 33/1a4 PO eCCHOHATBHON
JIESITENIbHOCTH € MPUBJIEYEHHEM COOTBETCTBYIOILETO
(U3MKO-MATEMaTHYECKOrO armnapara
Ne | Kontpommpye O1eHOYHBIE CPEACTBA -
n/n | mble Mmopyny/ | Koxsl u atansl popMupoBaHus HaMMEHOBaHUE
pazznenst / KOMITETCHIINH TEKYIIUH KOHTPOJIb | MPOMEXYT
TEMBbI OYHas
JIACLUTLITHHBI aTTecTalu
s
1 Paspgen 1. YerHblit onpoc DK3ameH
dusnueckue (OIIK-3) (YO-1) Bompocst
3Haer
OCHOBBI 1-16
MEXaHHUKH
YeTHbIi onpoc DK3aMeH
(YO-1) Bompocst
Ymeer KontponsHas pabora | 1-16
(T1P-2)
Tecr (ITP-1)
YerHblit onpoc DK3aMeH
(YO-1) Bompocsr
Bnaneer Konrponbhas pabora | 1-16
(TIP-2)




Paspgen 2. 3naer YcrHblit onpoc DK3ameH
OCHOBBI (OIIK-3) (YO-1) Bompocst
TEpMOMHAMU 17-35
KU 1 YcTHBIN onpoc DK3aMeH
MOJIEKYIIIPHOK (YO-1) Bompocst
bu3ukn Ymeer Kontposnbhas padora | 17-35
(T1P-2)
Tecr (ITP-1)
YerHbI onpoc DK3aMeH
Brazeer (YO-1) Bompocst
KontponsHas pabora | 17-35
(11P-2)
Paznen 3. YcTHblit onpoc OK3aMeH
Onekrpoctat | (OIIK-3) | 3Haer (YO-1) Bompocst
Ka u 36-53
TIOCTOSTHHBIN YcrHblit onpoc OK3aMeH
JNEKTPHUUECKU (YO-1) Bomnpocsl
i TOK Ymeer KonrponbHas pabora | 36-53
(T1P-2)
Tecr (T1P-1)
YeTHbIi onpoc DK3aMeH
Brazeer (YO-1) Bompocst
KontponsHas pabota | 36-53
(11P-2)
Paznen 4. YcrtHblit onpoc OK3aMeH
Onekrpomarne | (OIIK-3) | 3uaer (YO-1) Bompocst
TH3M 54-75
YcTHbli onpoc Ok3aMeH
(YO-1) Bomnpocst
Ymeer Konrponbnas pabora | 54-75
(TIP-2)
Tect (TTP-1)
YcTHbli onpoc Ok3aMeH
(YO-1) Bomnpocst
Bnaneer Konrponbnas pabora | 54-75
(TIP-2)
YerHbIiit onpoc DK3aMeH
(OTIK 3) | 3maer (YO-1) Bompocst
76-99
YcerHBI onpoc DK3aMeH
(YO-1) Bompocst
Ymeer KontponbHas pabora | 76-99
(T1P-2)
YcrHBI onpoc DK3aMeH
Brazeer (YO-1) Bonpocst
Kontposnbhas pabora | 76-99
(TIP-2)
Pasgen 6. VYcrHBI onpoc DK3aMmeH
BonroBas (OIIK-3) | 3uaer (YO-1) Bompocst
ONTHKA 100-111
Vueer YerHblit onpoc DK3aMeH
(YO-1) Bompocst




Konrponbhas padora | 100-111

(TIP-2)

YerHbIit onpoc DK3aMeH
Brazeer (YO-1) Bompocst

Kontponsras pabora | 100-111

(TIP-2)

7 | Pasmen 7. YerHbI onpoc DK3aMeH
KsanToBas (OIIK-3) | 3maer (YO-1) Bompocst
¢busnka 112-126

YerHblit onpoc DK3aMeH

(YO-1) Bormpocst
Ymeer Konrponbhas padora | 112-126

(TIP-2)

YcerHBI onpoc DK3aMeH
Buageer (YO-1) Bompocst

KonrponbsHas padora | 112-126

(TTP-2)

IxaJsa oueHnBaHUA YPOBHA C)OPMHPOBAHHOCTH KOMIIETEH LM

Ko n Jrtanbl GOpMUPOBAHUS KpHTEepUU noKa3aTesu
(opmyaupoBKka KOMIeTeHIUU
KOMIeTeHIHU
OIIK-2 OCHOBHbIE 3HAHHE CriocobHOCTD
(usnueckue (busrueckux chopMynupoBaTh
CIIOCOOHOCTBIO 3aKOHBI; 3aKOHOB; OCHOBHbIE (PU3HYECKUE
JAEMOHCTPUPOBATH OCHOBHBIE OCHOBHBIX 3aKOHBI;
0a30Bble 3HAHUA B METO/IBI U METOZIOB ¥ CIIOCOOHOCTH NTPOBECTH
obnactu TIPHEMBI TPHEMOB (busHUeCKuUil SKCTIEPUMEHT
MPOBEICHHS
€CTEeCTBEHHOHAY4H POBCA TIPOBEJICHNA U OCYIIECTBUTH 00pabOTKy
(u3Hgeckoro usmeckoro
BIX TUCLIUILTHH, SKCTIEPHMEHTA H e 9KCIEPUMEHTAIBHBIX
FOTOBHOCTBIO CIIOCOBHI OKCIICPUMCHTA JAHHBIX; CIIOCOOHOCT
croco0oB
BBIABIIATH 006paboTKu copmynupoBath
00paboTku
€CTECTBCHHOHAy4YH | 3HACT 9KCIICpUMCHTAIIb OCHOBHBIE B3aMOCBSI3HU
o . 9KCIEPUMEHTAIbH N
YIO CYIIHOCTb (moporossrit HBIX IAHHBIX, . (DUBUKH C TEXHUKOH,
OCHOBEI BIX JIAHHBIX;
npooneM, YPOBCHE) MIPOU3BOJCTBOM K
BO3ZHUKAIOLINX B BIAMMOCBAZH CHALTHe OeHOB aykal
THMH H MH
H busuku ¢ B3aMMOCBS3H ApY Yy
X0J1e TeXHUKOI, uamcn ¢ HanOoJIee BaXKHBIE 1
npodeCcCHOHATBHO o aMEHTaJIbHBIC
pod TIPOM3BOACTBOM H | rexpuKoii, dyun b .
it TeSATETBHOCTH: IOCTIDKECHHST (PU3HUIECKOi
A > Apyrimu MIPOU3BOJICTBOM U
TIPUMEHSATD IS UX HayKaMH HayK{
Haubosee ApyruMHu
paspemeHus HAVKAMMT
OCHOBHBIC 3aKOHBI BaKHBIC 1 Y
(ysnamentansn | Hanbomee
€CTECTBO3HAHUS
’ pl€ IOCTH)KCHUSI | BOXKHBIC K
METOBI (busnueckoit byHaMeHTaNbHbI
MaTeMaTHYECKOTO

HayKH

€ JOCTHKCHUS




aHaJin3a u
MOJCIUPOBAHMS,
TEOPETUIECKOIo U
OKCIIEPUMEHTAJIBHO
T'0 UCCIICIOBaHUA

(busnueckon

HayKH
YMEHHUE Ha CHOCOOHOCTD PEIIUTh
OCHOBE 3a1aqy,

¢bu3nUecKux BOCII0JIb30BaBLINCH

3aKOHOB pelIaTh
3a1avun; YMCHHUC

OCHOBHBIMH (pU3HUYECCKIMH
3aKOHAMH; CIOCOOHOCTD
NpOBECTH PU3HUESCKHI

HCTIONB30BATh
9KCHEPUMEHT U
METOJIBI H
OCYIIECTBUTH 00pabOTKY
MIPUMEHSATH MIPUEMBI
B — 9KCIEPUMEHTATBHBIX
JUISE OOBSICHEHUS Fponeen AGHHBIX; HayqHO
¢usmieckoro 060CHOBBLIBATH
PaSIIIHBIX IKCIIEPUMEHTA U
TPOLIECCOB; Pé MPHHIMAEMbIC METOIbI
MIPUMEHSTH CIIOCOOB PCIICHUA
JIOTHYECKHe obpaborku npod)ecCHOHANBHEIX 33124
ymeer MPUEMBI 9KCIIEPUMCHTAJIbH
(MPOIBUHYTHIN | MBILLICHHUS - BIX IAaHHBIX;
) aHanu3 M CHHTE3 | yyenye
TIpH PCIICHHHA MIPUMEHSTH
3aj1ay;
JIOTHYECKHE
Hay4HO
00OCHOBBIBATH HpUEMbI
IIPUHUMAEMBIE MBIIITICHAA -
METO/IBI PSLICHUS | AHAIIU3 U CHHTE3
podecCHOHANBH | npH pereHy
BIX 327184 .
3al 3a7au;
HAYYHO
000CHOBBIBAaTH
MIPUHAMAEMBIE
METOJIbI PEIICHHS
npodeccuoHanbu
BIX 327184
BJIa/ICHUC CIOCOOHOCTD TIPOU3BECTH
METoJaMu HaBBIKAaMU BBIOOP ONTUMAIIBHOTO
TCOPCTUYCCKUX M | BBIOOpa crioco6a pelenus 3a1ad,
OKCIEPUMEHTAIb | OTHMAIBHOIO COCOBHOCTE
HBIX
- BAHI B TyTH pCUICHHA HCIIONB30BAHUS
cenenosa 337124 ¥ IPHEMOB
usnke; BBIYHCITUTEIBHBIX
> TIPOBCACHUS
BIIAJICET HaBBIKAMU porpamMmM 1pu 00paboTKH
¢uznueckoro
it CILCHHS 3324 IKCIEPUMEHTATBHBIX
(BBicOKMIt) p A IKCIIEPUMEHTA U P
npohecCHOHATbH CI0COBOB JAHHBIX [PH IPOBEICHAH
OH JeITEIHbHOCTH
06paGoTki (uzuueckoro
C TIPHUBJICICHHEM SKCTIepUMEHTa:
cooTBeTcTBYtome | 2KCTIEPHMEHTAIbH ;
ro pu3NKO- BIX JIAHHBIX C
MaTEMATUUYECKOT HCIIOJIb30BAHHUEM
0 anmapara BBIYUCITHTENBHBIX

MPOrpamm;




MeToanueckux PEKOMEHAAIIUH, ONIPEACTAIINX NMpoueaAypPhbl OICHUBAHUSA

PeE3YJbTATOB OCBOCHHUA TUCHTUIIJINHBI «DPuzukar»

[Ipy u3ydyeHMM IUCLMIUIMHBI OCYILUECTBISIOTCA TEKYLIUMH, NPOMEXYTOUYHBIN HU
UTOTOBBIIl KOHTPOJIb [0 JUCLIMITIIMHE.

OuneHouyHble cpeacTBa A NPOMEKYTOUHOH aTrTecTtanmuu. [IpomexyrouHas
aTTecTalsl CTYJEHTOB MO IUCHUIUIMHE «DPHU3MKa» NPOBOIUTCS B COOTBETCTBUHU C

JOKAITFHBIMHA HOPMAaTUBHEIME akTaMu JIBDVY u aBnsercs 00s13aTenpHOM.

IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH U
NMPOrpamMMHOro odecrnedyeHust
Tekymuil KOHTPOJIb

Texymas arrecranusi CTYIAEHTOB IO JUCUHUILIMHE «DHU3MKa» NMPOBOAUTCS B COOTBETCTBHHU C
JIOKJIbHBIMA HOpMaTHBHBIMU aktamu JIBOY u sBusiercs oOsi3arensHOil. Tekymias aTrecrauus 1o
JTUCLUIUIMHE MPOBOIUTCS B (OpME KOHTPOJIBHBIX MEPONPHUATHH IO OLCHUBAHUIO (haKTHYECKUX
pe3yIbTaToB OOy4eHHsl CTYHEHTOB (paboTa Ha NPAKTHYECKUX 3aHATHAX, CaMOCTOSTENbHas padora
CTYJIEHTOB, TECTHPOBAHUE, BBINOJHEHHE PAa3HOYPOBHEBBIX 3aJaHH, HaluCcaHue PpyOemHBIX
KOHTPOJIBHBIX pa0boT). OObEKTaMH OLICHUBAHMUS BBICTYIIAIOT:

- yueOHas TUCUUILIMHA (AKTUBHOCTb Ha 3aHSATHUSAX, CBOEBPEMEHHOCTb BBITIOJIHEHUS PA3IMUHbIX
BH/JIOB 33JJaHNH, ITOCEIIaEMOCTh BCEX BUAOB 3aHATHHI 110 aTTECTyEMOW AUCIUIIINHE);

- CTEIIeHb YCBOCHUSI TEOPETUUECKUX 3HAHUH;

- YPOBEHb OBJAICHHS MPAKTHYCCKUMU YMCHUSIMH M HaBBIKAMH 0 BCEM BHUJAM Y4eOHOM
paboThl;

- Pe3yJIBTATHl CAMOCTOSTEIILHON PaOoTHI

KOMILIEKCHI OLEHOYHBIX CPE/ICTB
JUISI TEKYIIEN ATTECTALIUN

Ne HaumenoBanue KpaTtkas xapakTepucTHKa IIpeacraBienune
n/n OLEHOYHOro OLEHOYHOI0 CPe/ICTBA OLEHOYHOI0 CPe/ICTBA
cpeacTBa B (oHae
2 Ip-1 CucremMa  CTaHAAPTH3MPOBAHHBIX  3aJaHHU, BapuaHTbI TECTOBBIX
Tectet MO3BOJIAIONIAs. aBTOMATU3UPOBATh IIPOLIEAYPY 3aIaHui
HU3MEpEeHHs yPOBHS 3HAHUM U YyMEHU
3 I1P-2 CpencTtBo  NpOBEPKM  yMEHMI  IPHMEHATH BapuanTsl
KonrposnbHbie MOJYyYEHHBIC 3HAHUS Il  pEUICHUs  3aaa4 KOHTPOJIBbHBIX pa60T
paboTsl OIPE/ICNICHHOT O THIIA MO TEME WX pa3Jey
4 np-11 a) penpoayKTUBHOIO YPOBHS Kommiek
PasnoyposHesbre 0) PEKOHCTPYKTHBHOI'O YPOBHS pa3HOYPOBHEBBIX 3a/1a4
3a/1a9u 1 3a1aHNA B) TBOPYECKOTO YPOBHSI ¥ 3a/]aHni

OtMmeTKa «OTINYHO»

CdopmupoBaHHBIC, NPOYHBIE M TIIyOOKHE 3HAHHMA 00 OCHOBHBIX 3aKOHaX (HU3MKH,
NpUHIUIAX (PU3UYECKOr0 HCCISOBAHMUs, YBEpPEHHOE BIAJCHHE YMCHHSMU M HaBBIKAMH B
JaHHoi obstactu. OTBET CTy/eHTa JeMOHCTPUPYET 3HAHUE NPeIMeTa, OTIIMYAETCs IITyOUHON 1



IOJIHOTOM PAcKpBITHs TEMBI; BilaJicHHEe TEPMUHOIOTUYECKUM aIlllapaToM; yMEHHE OOBACHATh
CYIIHOCTb, SIBICHHH, IIPOLIECCOB, AENaTh BHIBOABI 1 000OIICHNU, 1aBaTh apIyMEHTHPOBAHHBIC
OTBETHI, IPUBOAUTH IIPUMEPBI

OtMeTtka «Xopouio»

CodopmupoBaHHbIe, IPOUHbIE M TIIyOOKHE, HO COZEpKallue OTIeNbHble HETOYHOCTH,
3HaHU 00 OCHOBHBIX 3aKOHAX (H3uKH. He 10CTaToO4HO yBepeHHOE, XOTA U C(OPMUPOBAHHOE,
BJIaJlcHUE YMEHMSAMM M HaBBIKAMH B JaHHOU oOnactd. B oTBeTe momyckaroTcst OTAeIbHBIE
HETOYHOCTH.

OTMeTKa « Y10BJICTBOPUTEIbHO»

Henmonuble  mpeacraBiaeHuss 00 — OCHOBHBIX — moctyiarax — ¢usuku.  OTBeT
CTYICHTACBU/ICTEIILCTBYET O Cl1a00 c(hOPMHUPOBAHHBIX HABBIKAX aHAJIN3a SBJICHUM, IIPOLIECCOB,
HEJOCTATOYHBIM YMEHUEM JaBaTh apryMEHTUPOBAHHBIE OTBETHl M IPHBOAUTH IIPUMEPHI;
HEJOCTATOYHOH JIOTHYHOCTBIO ¥ IIOCJICIOBATEIBHOCTBIO OTBeTa. JlomyckaeTcss HEeCKOIBKO
OIMOOK B COJEPIKaHUU OTBETA.

OtmeTKka « HeynoBieTBopuTebHO»

OTtBeT cTyneHTa, OOHAPYKUBAIOUIMN He3HaHHE (HU3UKH, OTIMYAIOIIMICS HE3HAHUEM
OCHOBHBIX 3aKOHOB TEOpPHH, HeC(HOPMUPOBAHHEIMH HABBIKAMH aHAJIN3a SBJICHHUH, IIPOLIECCOB;
HEyMEHHEM [aBaTh apryMEHTHPOBaHHbIE OTBETHl. CTYIEHT JEMOHCTPUpPYET (dparMeHTapHble
IIPEICTaBICHNUsT 00 OCHOBHBIX 3aKOHaX (DU3HWKHM, IOIMyCKaeT IpyOble OMMOKH IIPH OTBETE,
HEyMEHHEe IPUMEHUTH UMEIOINIECs 3HaHHUS Ha MPAKTHKeE.

Kpurtepun oneHKkH 3HaHMii yMeHHii 1 HABBIKOB NIPH TeKylleil IpoBepke
I. OueHka yCTHBIX OTBETOB:
OtmeTka "OTIHYHO"

1. JlaH 1oTHBIN ¥ NpaBUIJIBHBIN OTBET HA OCHOBE U3Y4YEHHBIX TCOPHUH.

2. Marepwuai MoHAT ¥ U3y4eH.

3. Marepuan U3JIO0KEH B ONPEAENIECHHON JIOTHYECKOW I10CiIef0BaTeIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM.

4, OTBET CaMOCTOSTENbHBIH.

OtmeTtka "Xopomo"

1, 2, 3, 4 — ananmornuHo oTMmeTke "OTIHYHO".

5. Jomymensl 2-3HecyIIecTBEHHBIC OINMOKH, WCHPABJICHHBIE 110 TPEOOBaHUIO
yuuTens, Haboaanach "epoxoBaToCTh" B H3JI0KEHUH MaTepHaa.

OtmeTka "Y10BJIETBOPUTEIHHO"

1. Y4eOHbIi MaTepuai, B OCHOBHOM, U3JIOKEH IIOJHO, HO IPH ATOM JOIYIIEHBI |-
2cyIecTBeHHBIC OMIMOKN (HapHMep, HEyMEHHE IPUMEHSTh 3aKOHBI H TEOPUH K O0BSICHEHHIO
HOBBIX (DaKTOB).

2. OTBET HEMOJHBIM, XOTS M COOTBETCTBYET TpeOyeMoil TIyOHHe, MOCTPOCH
HECBSI3HO.

OtmeTtka "HeynoBiieTBOpUTEIBHO"

1. Hesnanue wim HermoHMMaHue Oonbllel WM HauOolee CYIECTBEHHOM 4acTh
y4eOHOro MaTepuaiia.

2. JlomyieHsl  CYIICCTBEHHBIC OIMIMOKH, KOTOPBIC HE WCOPABIAIOTCS —IOCIe

YTOUYHSAIOIIUX BOIIPOCOB, MaTEpHall U3JI0KECH HECBA3HO.

OLEHOYHOE CPEJICTBO «TECTOBBIE 3AJIAHMA» T1P-1

TecroBble 3a7aHus 1O JuMCLMIIMHE «PDU3MKa» COCTABIEHBI 110 BCEM pasjeliaM Kypca U
SIBIIIFOTCSL OAHHMM M3 KOHTPOJMpYROUMX Meponpustui. Kaxaoe TectoBoe 3amaHue cOCTOUT u3 15
BOIIPOCOB, BpeMsI TeCTHpOBaHUsS — 30 MUHYT.



TectoBble 3amanua mo aucuMiuinHe «@PuU3MKa» COCTABIEHBI [0 BCEM paszenaM Kypca U
SIBJISIIOTCSI OJHMM U3 KOHTPONUPYIOUIMX Mepompustuil. Kaxnoe TecToBoe 3agaHue cocTtouT u3 15
BOIIPOCOB, BpeMs TecTHpoBaHus — 30 MuHYT. OLleHUBaHHE 110 MATUOAIUIBHON cUCcTEME.

Kpurepun orieHUBaHUs B paMKax JaHHOTO OLEHOYHOr0 CPENCTBa

OTJINYHO — NIPEACTABICHBI IPAaBUIbHBIEC OTBETHI Ha 13-15 Bompocos;

v XOpOIIO - IPEACTaBICHBI IPaBIUIIbHBIE OTBETHI Ha 13-10 Borrpocos;

v YILOBJIETBOPUTEIBHO - IPEACTABIICHBI IPaBUIIbHBIE OTBETHI Ha 10-7 BOIPOCOB;

v HEYJOBJIETBOPUTEIHHO — C TIPEICTABICHBI IPABUIbHBIE OTBETHI MEHEE, YeM Ha 7
BOIIPOCOB;

[IPUMEPBI TECTOBBIX 3AJAHUIA

1. «MexaHHKa»

1. TI'py3bl, u3o0pakeHHblC Ha pPUCYHKAX HAaxOMiITCS B paBHOBeCHH. B KakoM U3
HWDKETPUBEICHHBIX COOTHOIICHHH HAXOAATCS a0COIIOTHBIC YIUTMHEHUSI IPY)KHH, €CIIH UX )KECTKOCTH
OIMHAKOBBI?

a) X1>X2>X3

I ! 11
b) X1 =X2 < X3 Y, A 7 7
€) X2<X1>X3
d) X1=X2>X3 .
e) X3>X1>X2 X % 3
[m
0 O
T ] ol

3. Ha Temo maccoif 3kr AeWCTBYeT CHWIa, IO BJIMSHHEM KOTOPOW TEJO HM3MEHSIET CBOIO
MPOCKIUIO MEPEMEIICHHUs TaK, KaK MOKa3aHO Ha pruCyHKe. YeMy paBHa paboTa 3TOH CHIBI 3a OXHY
CeKyHIy?

a) -18]Ix

b) 18Tx

c) 6JIK

d) -6k

e) Henb3ss onpenenuts.

t, ¢

4. VI3MeHeHue SHepriuy CUCTEMBI BCET/1a PaBHO padOTe BHEIIHUX CUJ M PaboTe CHII TPEHUSL.

a) 1u3

b) 2u4

c)3u4

d) 2u3

e)1;2u3

5. Tlon netictBuem cunbl BenuuuHo 10H Teno M3MeHsieT CBOIO KOOPAMHATY IO 3aKOHY:
x=3+6t-1,5t2 (m). Uemy paBHa paboTa 3TOW CHJIBI 32 TPH CEKYHIbI?

a) -750x

b) 75

¢) -60]Ix

d) 67,50x

e) - 451k

2. «MoJiekyJisipHasi GU3HKA H TEPMOAMHAMHKA)



o 19 3
1. B cocyne HaxomuTcs uiaeanbHbIi ra3. KoHIeHTpanus MoneKyn rasa paBha 3,5%107° oM™,

Ecnu Temneparypa rasa pasna 301 K, To npornsBoaumoe UM Ha CTEHKH COCYy/la JaBJICHUE PABHO:
a) 80 klla
b) 100 kITa
c) 145 kIla
d) 240 kIla
e) 390 kIla
2. BHyTpeHHss DHEprusi HJAEaJbHOIO OJHOATOMHOIO rasa IpH aauabaTHOM Ipolecce
yBenuuunack Ha AU= 350 [Ix.
OTO 03HAYaeT, 4TO
a) ra3 copepumn paboty 700 Ix
b) ras coseprmn paGory 350 I
C) paboThI B 3TOM IpoLIECcCe ra3 He COBEpIIAI
d) nan razom cosepumii padory 350 Ik
€) Haz ra3oM cosepiman padoty 700 Jx
3. B cocyne HaxoauTCs WacabHbIN ra3. KoHIeHTpalys MoJIeKyI ra3a paBua 5,7¥10°19 cm”-3.
Ecnu temneparypa raza 313 K, To cpequss KMHeTHYeCKast JHEPIUs ABM>KEHUSI MOJIEKYJI ra3a paBHa
a) 3,25*10"-21 [Ix
b) 4,5*10"-21 JIxx
c) 5,25*10"-21 [Ix
d) 6,48*10"-21 JIx
e) 1,1-10"-20/Dx
4. Ha pucyHke npeAcTaBiieH IpadHK HEKOTOPOrO IPOoLecca, HPOHCXOJSIIEro ¢ HAcalIbHBIM
ra3oM, B koopauHatax (V, T).
B xoopaunarax (p, V) rpaduk 3Toro npomecca IMeeT BUL:

a)l
b) 2 p P p
c)3 2 \
d) 4 = 2
e) 5 IlE
| e i (3 3
Vv \ A" 1
b ) 2) 3) 2
NN mANE T
' %
{lE | 2 |
[ \ \
v A"
4) 5)

5. BHyTpeHHssI SHEprusi HIOCATbHOrO OJHOATOMHOTO ra3a Ipu aaumabaTHOM mporecce
yBenmuniack Ha AU = 350 /Ix. DTo 03Ha4aeT, 4To

a) ra3 copepumi paboty 700 Ix

b) ras cosepimmn pa6ory 350 I

C) paboThI B 3TOM IpOLIECCE ra3 HE COBEPIIAI

d) nan razom cosepummin padory 350 Ik

) Haj ra3oM coeprmi paboty 700 [k

3. «JaekTpocTaTHKA»
1. Kakoii W3 HWKENPHUBEAECHHBIX TPa(QUKOB OTPakaeT 3aBHCHMOCTh EMKOCTH ILIOCKOIO
KOHJICHCATOpa OT AUDJICKTPUUECKOI TPOHUIIAEMOCTH CPE/Ibl, 3alOJIHSIONIECH BCe IPOCTPAHCTBO MEKIY
oOKJIaIKaMu KOH/IeHcaTopa?

(o (e
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*
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2. OTpHuuareibHO 3apsHKCHHAs YacTHIA ABWKETCS IO HAMpPABICHHIO CUJIOBOH JHHHUU B
OIHOPOJHOM 3JIEKTpOCTaTHYecKoM mone. I[IpeneOperas CHIOH TSKECTH YCTAaHOBHUTb, Kakoil H3
HIDKCTIPHBEICHHBIX TrpaduKoB Hambolee TOYHO OTPaKaeT 3aBHCHMOCTh pabOTBl MONSA IO
TIEPEMEIIICHHIO 3TOM YaCTHIIBI 10 OCTAHOBKU

4. ITonoxuTeNbHO 3apsKEHHOE TeJIO MOAHOCUTCS K TPEM CONPUKAcalomuMes IIacTHHaM A, B,
C. IInactuns B, C - npoBonHuK, a A - quanekTpuk. Kakue 3apss! OyayT Ha IIaCTHHAX I10OCIE TOTO,
Kak IuractiHa B Oblia OBl TOMHOCTBIO BITaIeHa? A

A) qa=0. qg<0: qc=0
B) qsa=qe=qc=0

C) qu<0; gg=0: qc=0
@ D) qa<0: qe=0: g0

E) qa~0: qg>0. qQc<0

A\

7
© ® @

5. Ompenenuth HaIpaBIeHUE BEKTOpa CHIBl JEHCTBYIONIEH Ha IOJOKHUTEIbHBIA 3apsm,
Haxomsmmiics B Touke A. 3apsael Q m -Q pacmonoxeHsl B BEpIIMHAX PaBHOCTOPOHHETO
TPEYyroJIbHUKA, 1Ba APYTUX 3apsijia PacioiIoKeHbl CHMMETPUYHO OTHOCUTEIBHO TOUKU A.

a)l

b) 2

c)3

d) 4

e)5

»+0Q

4. «71eKTPOAMHAMHUKA»

1. Kakoe u3 yTBEpKIeHUI HEBEPHO:

a) HCTOYHHKOM MEPEMEHHOr0 JIEKTPUUECKOTO MOJISI MOXKET SIBJIATHCS NMEPEMEHHOE MAaTHUTHOE
oJe;

0) MCTOYHHUKOM MArHHTHOTO IOJISI SIBJISIOTCS KaK JIBMOKYIIHECS 3apsijibl, TaK W MEPEMEHHOE
MarduTHOE I0JIE;

B) B IPUPOJIE CYIIECTBYIOT MArHUTHBIC 3aps/Ibl, KAK HCTOYHUK MArHUTHOTO TTOJIS;

I') HCTOYHHKOM DJISKTPHYECKOTO TOJIS SIBJISIOTCS 3apsibl.

2. BenuunHa 4YHCIICHHO paBHAs CHJIE CO CTOPOHBI MArHUTHOTO IOJIS, JEWCTBYIOLIETO Ha
€IMHUYHBIN 2JIEMEHT TOKa, PACIIOJIOKEHHBIH NEePIEeHIUKYIISIPHO CHIOBBIM JIMHHSM IT0JIsl HA3bIBACTCS:



a) MarHUTHOH UHIYKLIHEH;

0) MarHUTHBIM MOMEHTOM;

B) HaNpPsDKEHHOCTHIO;

r) cutoii JlopeHna.

Lr?

3.W =2 .Dra popMyna s HAXOKICHHS:

a) UHIYKTUBHOCTH;

0) SHEpTUH MarHUTHOTO IIOJIS;

B) TOKa CaMOUH/IYKIIUH;

T') SHEPTUH BBIACISIEMON IPOBOJHUKOM IIPH IPOXOXKACHUH Yepe3 Hero eIMHIYHOTO 3apsia.

4. C noMoIIpi0 KaKoro 3aKOHa, MOXHO OIPEAEIUTh MAarHUTHYIO MHIYKIHMIO TIOJIEH pa3InyHbIX
KOH(pUryparmmii:

a) 3akoHa Papapes;

0) 3axoHa MakcBeria;

B) 3akoHa buo-Caapa-Jlamnaca;

r) 3akoHa bonmpnmana.

5. Kakoii xapakTep ABHKEHHS UMEET 3JIEKTPUUECKH 3apsKeHHas YaCTHLA B IIOIEPEYHOM
MarHUTHOM TIOJIE:

a) ABHIKEHHE 110 OKPY)KHOCTH;

0) IBMKEHHUE [0 BUHTOBOM JIMHUM;

B) JIBIDKEHUE IO MPSIMO;

T') IBIDKEHHUE 110 apadoie.

5. «Kosnebanus v BOJTHBDY

1 Iepron cBOOOAHBIX KOIEOaHMII B 3IEKTPHYECKOM KOHType paBeH I. B HexoTopsrit
MOMEHT BPEMEHHU SHEprusi MarHUTHOTO IOJsl B KaTyLIKe paBHa Hylo. Yepe3 Kakoe MUHMMAJIbHOE
BpEMsI OHA CHOBA CTaHET PaBHOI Hym0?

a) T/4;

6) T/2;

B) 3T/4;

r)T.

2. Kak n3menuTes cua Toka B LIeNH NEPEeMEHHOro TOKa, Cozlep Kalllell KoHIeHcaTop, pH
YBEIMYCHUH YacTOTHI IEPEMEHHOr0 TOKa B 2 pa3a? AKTHUBHBIM COINPOTHBICHUEM IpEeHEOpeys.
AMIIHMTYy KosleOaHUH HaNPSKEHUS! CYUTATh TOCTOSIHHOM.

a) yBEJIMUUTCSA B 2 pasa;

0) yMEHBIIUTCS B 2 pa3a;

B) yBeIH4HTCS B 4 pasa;

') yMEHBIIUTCS B 4 pasa.

3. KakuMm cBOHCTBOM, HE IpPUCYIIUM IPONONBHBIM BOJIHAM, OONANAIOT IIONEpPEYHBIC
BOJIHBI?

a) HHTepHEPUPYEMOCTEIO;

0) nudparupyemMocTsbio;

B) MOJISIPU3YEMOCTBIO;

') KOTePEHTHOCTBIO.

4. V3MeHeHHe HamNpaBIeHUS PacHpPOCTPAHEHUS 3JIEKTPOMAarHUTHBIX BOJH Ha TpaHHUIE
pasnena IByX cpel Ha3bIBaeTCsl:

a) OTpak€HHEM BOJIH;

0) mpenoMIIeHHEM BOJIH;

B) Au(paKIuel BOJIH;

I) AUCTIepCUel BOJH.

5. B MertammyeckoM CTepiKHE PacIpOCTPaHSAETCS 3BYKOBas BOJNHA C JUIMHON BOJHBI A =
6,4 M. B mpousBosibHOW TOUKE cTepHs 3a Bpemsi, paBHoe 0,2 Mc, (a3a BOTHBI H3MEHSETCA Ha AQ
7/4. CKOpOCTh PacripOCTPaHEHUSI BOJHBI B CTEP)KHE PaBHA:

a) 3000 m/c;

6) 4000 m/c;



B) 5000 m/c;
r) 6000 ™m/c.
5. «KBaHTOBasi ONTHKA»

1. OnpenenuTsh MUHIMAIBHYIO AIHHY BOJHBL B cepunl bamsmepa. Ilocrosunas PunGepra
R=11-10 5~

a) 564 uM

0) 264 Hm

B) 464 HM

r) 364 HM

2. OHeprus QoroHa, moryomaemMoro (OTOKaTomoM, paBHa 5 3B. Pabora BeIxoma
anekTpoHa U3 (ortokaTona paBHa 2 5B. UeMy paBHa BelMYMHA 33/ePXKUBAIOLIErO MOTCHIUANA, TIPU
KOTOPOM IIpEKpaTUTCS POTOTOK?

a)7B

6)3B

B)3,5B

r)10B

3. ®dotorok HaceiieHUs NpH (HOTOIP(PEKTe ¢ YMEHBIICHHEM IaJalollero CBETOBOrO
TIOTOKA

a) yBEJINYNBACTCS

0) yMEHbILAeTCst

B) HE U3MEHSIETCS

T) YBEIMYUBACTCS I YMEHBIIACTCS B 3aBHCHMOCTH OT Pa0OTHI BEIXOJA

4. JlaBieHue, MPOM3BOJMMOE CBETOM IPH HOPMAIBHOM IaJCHHH Ha IIOBEPXHOCTS,
OTpesIeNsIeTcs BBIP)KCHUEM:
a) p = pE/c
0) p = 2E(1+p)/c
B) p = (1+p)E/c

r)p=(1-p)E/c
6. «KKBanToBasi MEXaHMKA»

1. MakcumasabHOE YHCIIO JIEKTPOHOB Ha TPEThel JIEKTPOHHOM 000I0UKe aTOMa PaBHO:
a) 24
6) 12
B) 18
r)21
2. HecraunonapusiM ypaBHenueM Llpenunrepa siBisiercst ypaBHEHHUE:
2
L AW+ Ulx, y,z,0)¥ = s'hﬁ
a) 2m &
d? 2 mey’x?
Dy 2 me
6) dx h 2
251
A+ —_FEyw=0
B) I
a? W 2m
—+—Ew=0
r) dt B ¥
3. BBIpoXKICHHBIMU HAa3bIBAIOTCA:

a) pa3INnYHBIC COCTOSAHUSA C OAVMHAKOBBIM 3HAUYCHUEM SHEPTUU

6) Pa3INIHBIE COCTOAHUA C OAMHAKOBBIM 3HAYCHUEM MaCChL

B) Pa3JIMYHBIC COCTOSAHUSA C OAMHAKOBBIM 3HAYCHUEM 0p6I/ITaJ'H:HLIX MOMCHTOB
F) Pa3JINIHBIE COCTOAHUA C OAMHAKOBBIM 3Ha‘1€}§iI/IeM IICH» - (i)yHKIII/II/I

4, Jle Bpoiiib 00001IMI COOTHOIICHHE A nist hoToHa Ha JT00BIE BOJIHOBBIE TIPOIECCHI,
CBsI3aHHBIC C YaCTUIIAMH, UMITYJIEC KOTOPHIX paBeH p. Toraa, eciii CKOPOCTh YaCTHUI[ OJMHAKOBA, TO
HaWMEHBIIIEH JUIMHON BOJIHBI 00J1a1af0T:

a) alb(a-4acTUIIbI



0) HEHUTPOHBI

B) JIEKTPOHBI

T') IPOTOHBI

5. Ha xakoM u3 rpadukoB NMpaBHIGHO ITOKa3aHa 3aBHCHMOCTH JUIMHBI BOJHEI ae Bpoiins
JNEKTPOHA OT €ro CKOpoCcTH?

a)l

6) 2

B)3

r)4

7. «SInepuasi puznka»

1 BupryaneHble  uyacTUIBI, OCYLIECTBIIAIONIME  B3aHUMOAEiCTBUE  KBapKoB  IIpU
00pa30oBaHNM aJpOHOB, B KBAHTOBOW XpOMOIWHAMHUKe ((U3HMKE BBICOKHX JHEPIHi) IONYIHIIH
Ha3BaHUe:

a) JICTITOHBI

0)(oToHbI

B) ME30HBI

T') TJIFOOHBI

2. Snpo aToMa COCTOMT M3:

a) IPOTOHOB U DJIEKTPOHOB

0) MPOTOHOB ¥ HEUTPOHOB

B) HEHTPOHOB U AJIEKTPOHOB

T) HyKJIOHOB H 3JICKTPOHOB

3. TepMmosiiepHOl peakiyeil Ha3pIBaeTCA:

a) pacriaj JIETKUX siep

0) pacmiaz TSKENBIX saep

B) CHHTE3 JIErKUX SIep

T') CHHTE3 TSOKENBIX Aaep

4. DIIeKTpUYeCcKY HeUTpaIbHas dJIEMEHTapHAs YacTHIA, BXOIIIas B COCTAB JII000T0
aTOMHOTO sJpa:

a) HeUTPHHO

0) HeliTpoH

B) 9KCHTOH

r) GOTOH

OLEHOYHOE CPEJICTBO IIP-2
Kputepuu oneHrBaHuA B paMKax JaHHOTO OLIEHOYHOT'O CPEICTBA

v OTIHMYHO — TIOJNHOE JIOTHYHOE U3I0KEHHE TEOPETHYECKOro MaTepuana ¢ HeoOXOIUMBIMU
BBIBOZIAaMU, I'PaMOTHbIE (OPMYNUPOBKH (PU3MUECKUX BEIMYUH, PEIICHHE 3aJad C BBIBOAOM paboueit
(hOpMyIIBI U ITPABHIIEHBIM YHCJIOBBIM 3HAYCHUEM

v XOpOIIO — MOJHOE H3JIOKCHHEe TEOPETHYECKOro Marepialia, He BCerga MpPEACTABICHBI
HEeoOXOIMMBIE BEIBOJBI, €CTh HETOUYHOCTH B (POPMYJIHMPOBKAX, pELICHHE 3a/ad C BBIBOXOM paboueit
(G opMyIIBI U IPAaBUIBHBIM YHCIOBBIM 3HAYCHUEM;

v/ yIOBIIETBOPUTEILHO — TEOPETHUECKHI MaTepHall U3I0KEH OECCHCTEMHO, PELICHHE 3a1au
IpeJCcTaBIeHo 0e3 BEIBOAA (hOPMYIIbI H YUCTIOBBIX PacCUETOB;

v’ HEy/IOBJIETBOPUTEILHO — OTCYTCTBYIOT OTBETHI HA TEOPETHIECKHUE BOMPOCHI, PEIIEHO MEHEE
HOJIOBUHBI 3371a4.



Bonpocek! Ha 3K3amMeH
Buok 1-5. Tembr Ne 1-49.
Qu3zura u Opyaue HayKu:

@dusnKa B CUCTEME €CTECTBEHHBIX HayK.
dusnueckue METoAbl U3yUeHUs] CTPOSHUS 3eMIIN.
®dusnka 1 MaTeMaTHKa.

®dusMKa U TEXHUKA

®u3nKa 1 HayYHO-TEXHUYECKUN TPOTrpecc

g~ P

Temut pabom no mexanuke

Hepensmueucmckoe dsudicerue
Jlsudicenue men nepemeHHol MAaccol.

6. PeakTHBHOE IBHKEHHE.

7. TpeHHe U ero poJib B )KU3HU U h‘eXHI/IKe‘.
8. TpeHue B KUIKOCTSIX U ra3ax.

Penamusucmckoe osudicenue

9. 3emiis KaKk HEMHEpIMaIbHAsA CUCTEMa OTCUETA.
10. Kunemaruxa CTO|

11. Jlunamuka [CTO,

Tepmoounamuxa u MKT

12. BTOpOG HavaJlo TCpMOAMHAMUKN W TCIIJIOBBIC MAlllMHBI.

13. Mcropusi co3anust KIIaCCU4ECKOH TepMOIMHAMUKH

14. Victopusi co3iaHust MOJIEKYJISIPHO—KHHETHYECKOW TEOPHH CTPOCHHUS BELIECTBA.

15. TemmepaTtypa 1 METOJIbI €€ U3MEPEHUSL.

16. TeruioBble CBOMCTBA KPUCTAILIOB.
17. Hcnons3oBanue TUAPOTECPMAIBHBIX HCTOUYHUKOB SHCPI'HUH.

18. TepMmogrHamMHKa U ITPOOIEMBI lakonomn\, VVVVV

19. TepmogrHaMHKa HEOOPATHMBIX bpouecco&

20. dus3mMKa HU3KKUX TemIieparyp. MeTo/bl MoTydeHusl, IPUMEHEHHE B (PM3HKE, TEXHUKE
1 MEIUIIHE

21. CamoopraHusanys 1 Xxaoc (TepMOJANHAMHUKA HEPAaBHOBECHBIX ]npoueccmsb.

22. TenyonpoBoOAHOCTD METaIoB U OJ'Iyl'IpOBO}IHI/IKOB‘. (Kmaccuueckoe
paccMoTpeHuHe)

23. [IpuMeHeHue GU3NUECKUX 3aKOHOB JUISl OYUCTKH T'a3000pa3HBIX U KUAKHX ]cpe;ﬂ.

24. DHepreTHKa M OXpaHa OKpY’KaroIeH ]cpe):u):d.

25. OU3MKa U IKOJIOTHYECKUE TTPOOIIEMBI ICOBpeMeHHocmL

26. [Imactrueckas pedopmanus MetanaoB. Pu3nMueckne MEXaHU3MBI SIBICHUS M €T0
IIPUMEHEHHE

27. lebexTrr B hcpncmnnax\.

28. JIMCIIOKAIMy B KPUCTAIIAX M MEXaHUIECKHE CBOMCTBA TBEPIBIX heJﬂ.

29. MexaHU3MBI pa3pyIICHUS TBEPABIX heJﬂ.

Ao6aBneHo npumevanue ([H M1]):

TpeHue urpaet  cBoeobpasHylo Pob B PasfUiHbIX GU3NUECKMX
npouieccax. B 0fHUX Caly4anx OHO UrpaeT HeraTUBHYIO POsb, B APYruX
cny4anx 6e3 TpeHUsA He BO3MOXKHO ABUKeHMe Ten. B pabote cneayet
paccMoTpeTb NPMPOAY TPEHUA B PAa3/IMYHBIX CPeAax, ero 3HayeHue
AN pasHbiX pU3MKO-MEXaHUYECKUX NPOLLECCoB.

1.Cunux A.A. TpeHue u mbl.— M.: Hayka, 1987.— 192 c. (B-ka
«KeaHTNe. Bbin. 57).

2.[eqkos I.B. HaHOTpuGoNOrMA: sKCnepUmeHTanbHble GpakTbl U
TeopeTudyeckue moaenu// YOH.— 2000.— T.170, Ne 6.— C. 585—61%?

Ao6aeBneHo npumeyanue ([H N2]):

B pabote cneayet Ha ocHoBe noctynatos CTO nonyuuntb
npeobpa3osaHuA J/IopeHTUa, onncaTb NPoLeAypPY CUHXPOHMU3aLMM
4acoB No MHLWTENHY, AaTb NOHATUE OAHOBPEMEHHOCTU COBbITUIA.
BbIBECTM Ha OcHoBe nNpeobpa3oBaHuii JIopeHTUa Uin metoaa «k-[?

Ao6aeneHo npumeyanue ([H N3]):

CornacHo NPUHUUNY OTHOCUTE/IbHOCTU BCE ¢M3MHECKM€ 3aKOHbI —
3aKOHbI MEXaHWKM, NeKTPOAMHAMMUKK, CTAaTUCTUIECKON U
KBAaHTOBOW GU3MKM U AP., AOMKHbI 6bITb CHOPMYNMPOBAHBI TAKUM
06pasom, HTOBbl OHY OCTABANMCh MHBAPUAHTHBIMM OTHOCUTENIbH( )

Ao6aeneHo npumeyanue ([H N4]):

B coBpemeHHOM MUpPe UAET HEMpPepbIBHbIN POCT
9Heprono‘rpe5neHm, CTpeMUTENIbHbIMU TEMNAMM pacTeT NapK
TenNoBbIX MaLUWH. B cOOTBETCTBMM C 3aKOHamMu TepMoAUHaMUKK
4acTb SHEPrum B 3TUX YCTPOICTBaX HeobpaTumo npeobpasyerca F

Ao6aeneHo npumevanue ([H N5]):

XOTA TepPMOAMHAMMKa HEOBPATUMBbIX MPOLECCOB 3apPOANAAch elle B
19 seke (npouecchl Anddy3nn, TENIONPOBOAHOCTH, BHYTPEHHETO
TPEeHMA 1 Ap.), HO KaK CaMOCTOATE/IbHAA 06AaCTb GU3UKM
chopmmupoBanack uwwb B 50-x rogax XX cronetus. OcHoBHasA [—‘

[Ao6asneHo npumevatnue ([H N6]):

Teopm COCTOSAHMI Aanekunx ot paBHOBECUA Hayasia UHTEHCUBHO
pa3BMBaTLCA NPUMEPHO C cepenHbl XX BEKa 1 ABUIOCH
NPaKTUYeCKN CUHTEe30M pa3BUTUA 3-X OCHOBHbIX HanpaaneHMH
MCCI!e,D.UBBHMI‘;IZ 1) CTaTUCTUYeCKoe uccneaosaHue HEpaBHOBeCHb[T

Ao6asneHo npumeyanue ([H N7]):

1lypesuy 0.I. MapafoKcbl TENNONPOBOAHOCTU B
nonynposoaHvKax//Mpupoaa, 1986,Ne3, c.66-75.

2MNaenos M.B., Xoxn08 A.®. dusnka T8epaoro Tena : Yueb. —3-e

n3g.— M.: Bbicw. wk., 2000.— 494 c. (In. 5, 6). h

Ao6asneHo npumevanue ([H N8]):

BO3,CWX v BOAQA B 3HaYUTEeNbHOW CTeneHn onpeaenalot KOMd}OpT u
3[,0pOBbE Yenoseka. K coxkaneHuio TexHoreHHas AeATeNbHOCTb
!IKJLI,Eﬁ NPUBOAMT K CYLLECTBEHHOMY U3MEHEHUIO Ka4eCTBEeHHbIX
noKasaTtenew YACTOTbI U BO3Ayxa v Boapl. lMpobaema coctouT B Tﬁ

Ao6aeBneHo npumeyanue ([H N9]):

© pasBUTUEM SHEepPreTukn gna DﬁLIJ,eCTBeHHOI’O npou3soACTBa BCe
6one BO3pacTaeT ee 4,0/1A NO OTHOWEHWIO K eCTeCTBEHHbIM
WCTOYHMKaM 3Hepruu, COJIHEYHOM U 3Hepruv Heap 3emnu, uto

MOXeT NpuBecTn K HeOﬁpaTMMbIM rno6anbHbIM U3MEHEHUAM B h

Ao6aeneHo npumeyanue ([H N10]):

1.Typko P.H., TyH O.B., AkkepmaH T.P., Monnak [x. b., CaraH K.
Knnumart 1 abim: oueHKa dusnieckux sGheKTos, NpUBOAALLNX K
ApepHou 3ume// YOH. — 1991.-T.161, Ne 3.— C. 89 —123. (Cm. TaKkxe
61b1. U KOMMEHTapPUK K cTaTbe, 168 HasB.). h

Ao6aeneHo npumeyanue ([H N11]):

PaccMoTpeTh MoHsATHE MCATLHOIO M PEaTbHOro Kpuctaiia. [lath
noHsiTHe AedekTa B KpucTa/LIax. [IpuBecTy KiaccuuKauio
)leleeKTOB B KpUCTaJUI1ax I10 pa3sHbIM IIPU3HAKaM, HallpuMmep 1o
TEOMETPUYECKOMY, CTPYKTYPHOMY M JIaTh T€OMETPHIECKOE ormca[T

No6aBneHo npumevanue ([H M12]):

,ﬂlm 06BbACHEHWA MEXAHUYECKUX CBOCTB TBEPAbLIX TeNn

(KpucTannos) 6bina BbIABMHYTA rMMNOTE3a O HAIMYUN B HUX

JNIVHEelHbIX AepEeKTOB, Ha3BaHHbIX AUCNOKALMAMMU. [UCNOKALMOHHAA
Teopwua no3sonunna 06BACHUTL HE TONbKO MexaHu4yeckune, Ho 1 h

No6aBneHo npumevanue ([H NM13]):

Tsepable Tena MOXHO YC/I0BHO Pa3fAenuTb Ha 3 rpynnbl: Xpynkue,
NNacTM4HbIE U NONYXPYNKKUe. XOTA B Npouecce KCnayaTaumm
TBEpAble TeNna paspyLualoTca A0BObHO PeAKO, He06X0AMMO 3HATb

Te AONYCTUMbIE HAaNPAXKEHWA U PEXUMbI SKCNyaTaL M, KOTOpre(ﬁ




30.
31
32.
33.

34.
35.
36.
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MexaHn4YEeCKHEe CBOICTBA TBEPABIX TEJ M OMOJIIOTHYECKUX TKaHEH.
[Monumeps! 1 nponcxoXKIeHHE bxmﬂn[. 777777777777777777777777777
JKunkne kpucTamibl, HICTOPHS OTKPBITHS KUIKUX KPUCTAIJIOB, CTAaHOBIICHNE (PHU3NKH
KHUIKIX bcpMCTaJmOB.

Kunkne kpucTamisl, CTpyKTypa H GU3HMYECKHE CBOWCTBA )KUAKHX h(pI/ICTaJUIOB\.
[Tpumenenne XUIKNX KPUCTAIIOB B HAYKE M TEXHHKE,

Kunkne kpucTamisl B MEIULIUHE U ’6I/IOJIOFI/II/I.

Memoduv: u mexuuxa usuueckux uzmepenuil

37.
38.
39.

40.

W3MepeHne MexaHU4eCKUX BEJTUUUH.
V3amepeHne TernoBbIX GU3MYESCKHX BETHYHH.

Mesxynaponnas cuctema exunui usmepenns (CHU) B MexaHuKe, TepMOIMHAMIKE
u MKT
U3vepenue Bpever

Dnexmponpogoorocme gewjecmsa

42.

43
44
45
46
47
48
49

Knaccrueckast 371eKTpoHHAs TEOpHsl 3JIEKTPOIIPOBOJHOCTH \MeTaJmOB\.
. KoHTakTHBIC sIBICHNS B METAIIax 1 ]nonynpOBonHHKa .
. OKCHepuMeHTaIbHOE 000CHOBAHHE 3JIEKTPOHHON TEOPHH hwerannosl
. DNEKTPOJIN3 U €TO h‘lpI/IMeHeHI/Ie\. 777777777777777777
. Dnextpuyeckue siBieHus B armocdepe. [llaposas onHI/m‘.
. @u3nka aTMOCQEPHBIX MPOIIECCOB M BIMSHIE HA HUX YEJIOBEUYECKOM JICSTEIEHOCTH.
. IIpoBommmocTs aTMocdeps! U ee \I/I3MepeHHd.
. DNeKTpoauThl. XUMHUYECKHE HCTOYHUKH HepmH‘.

Biok 6-10. Temsr

9ﬂ€Kmp0Ma2Humel€ noja u 3ap}zdbz

50.

51.

52.
53.

HepenstuBucrckoe ABMKEHNE 3apsKEHHBIX YAaCTUI] B AJIEKTPUUECKIX U MarHUTHBIX
TIOJISAX.

PensiTuBHCTCKOE  IBM)KEHHE 3apsKEHHOM YaCTHIBI B 3JIEKTPHYECKOM M MarHUTHOM
nomax } |
YV CKOPHTENH 3apsKEHHBIX YacTiil. (DU3HUECKHE MPHHIUIIBI ¥ IPUMEHEHHE.
DIeKTPOHHBIA MUKPOCKOI. CHHXPOTPOHHOE HU3ITYICHHUE,

Maenemuszm

54.
55.
56.
57.
58.
59.
60.

®eppomarnetusM. Ousnueckre OCHOBHI SIBJICHUSL.

MarHuTHBIE MaTepHaIIbl U1 MEKPO3JIEKTPOHUKH. (MaTepuaisi ¢ [I_[MBD
Maruutssle nons. [lonydueHne cBoiicTBa, IPUMEHEHHE.

HoBble MaruuTHbIE h\/laTepI/IaJ'[I)I‘. 777777777777777777777777777777

Knaccuueckuii a3 ekt Xomra. Dusnka sBICHUSA U h‘lpI/IMeHeHI/Ie‘.

®u3nyeckue OCHOBbI MArHUTHOM 3aIIUCU hAH(bopMaupm\.
MarsuTorujpoJuHaMudeckue reHeparopbl. Pu3nyeckue NPHHIUIBI paboTHl U
h‘lpI/IMeHeHI/Ie.

Bonnosas onmuxa.

No6aBneHo npumevanue ([H M14]):
OfiHa 13 Teopuii BO3HUKHOBEHWA KMU3HWU Ha 3emne, 3BO/IOLIMOHHAA,
UCXOAMT M3 XMMUYEcKoM U Buonoruyeckoit sontouuu. Nepsas us
HUX MMEET MeCTO Ha paHHel CTaiun BO3HMKHOBEHMA 3eMAH, BTOpas
cBA3aHa ¢ 06pasc 6von — 6€e/IKOB U HYKNENHOBbIX
KNCOT. XapaKTepHble 0COBEHHOCTH KM3HU — 0BMEH C BHELWHe
cpesioi, BocnpousseseHue cebe NoAo6HbIX, NOCTOAHHOE pasBUTHe,
CBA3aHbI C NOABJIEHMEM HYKIENHOBbIX KUCAOT. B paboTe cneayet
PaccMoTpeTb CTPYKTYPY M CBOICTBA MOIMMEPOB U 6MONOAUMEPOB,
MX OT/INYUA, @ TaK e GU3UKO-XMMUYECKME NPOLLeCChl M YCIoBMS,
KOTOPble COrNacHO 3B0/IOLIMOHHOM TEOPUM MOT/IU NPUBECTM K
noABAeHMIo Bce 60/1ee YCOKHAILLMXCA CUCTEM, U, B KOHEHHOM
cyeTe, K MOABNEHMIO YKMBbIX OPraHM3MOB, PacCMOTPETL
3KCMePUMEHTaNbHbIE UCCNEA0BaHNA, NOATBEPKAAIOLLIME
3BO/IOLIMOHHYIO TEOPUIO BO3HUKHOBEHUA XMU3HN Ha 3emne.
1.Kpeitun B. Mup rnaszamu coBpemeHHowm ¢usmku. M.: Mup, 1984.—
311 c.—(Mn. 11).

2.®oKc C. Hauano »u3Hu Ha 3emnie. Hosble uccneposanws// Hayka
1 YenoseyecTBo: MexAyHapoAHbIV exxerogHUK.— M.: 3HaHue,
1978.- 400 c. - (C.159-169).

3.I'pocBepr A.10., Xoxn08 A.P. Du13nKa B MUpe Noaumepos. - M.:
Hayka,1989.- 208 c. — (b-ka "KBaHT"; BbIN. 74).—(Mn. 1-3, 9).
4.YepHasckuit [1.C. Npobaema NPOUCXOKAEHUA XKU3HW U MblILUNEHUA
C TOYKM 3peHus coBpemeHHoM dpusukm // YOH.—2000.—T. 170.— N
2.-C.158-183.

5.KapneHkos C.X. KoHuenu1n coBpeMeHHOro ectecTBo3HaHuA:
Yue6.—M.: Bbicw. wk., 2000.—334 c. (I'n. 8—EcTecTBeHHble npouecch!
B XKMBbIX OPraHM3max).

6.Pemu3oB A.H. MeanumHckas u 6uonoruyeckan dpusmka: Yueb. ana
meg, By30B.— M.: Bbicw. WwkK., 1987.— 638 c. — (§ 10.1).
7.WpeaunHrep 3. Y10 Takoe xu3Hb? (CTOYKU 3peHua GpUankm). —
M.: Atomusgart, 1972.

8.Konbinos B.B. B mupe nosmmepos. - M.: 3HaHue, 1983.-176 c.
(Hap. yH-T, ectectBeHHOHayuHbI# dak.).—(C.72-85).

K K/1accy BbICOKOMC YAAPHBIX coes 11, obnagatowmx

{AoGaBneHo npumeyanme ([H M15]): Noaumepsl otHocaTcA

\ [o6aeneHo npuMeyanme ([AH16]):

[Aoﬁanneuo npumMeyanue ([H MN17]):

\ No6aBneHo npumevanue ([AH18]):

\ Ao6asneHo npumedanue ([AH19]):

[AoGaBneHo npumMeyanue ([H M20]):

Ao6aeneHo npumeyaHue ([H N21]):

[AOGaBHEHO npumMeyanue ([H NM22]):
{Aoﬁanﬂeuo npumMeyanue ([H N23]):

Knaccuueckan anekTpoHHas TeopuA 3NeKTPONPOBOAHOCTU TBEPA,

s83131312l3131al;

No6aBneHo npumevanue ([H M24]):

( RoGasneto npumeuannue ([AH25]):

Ao6aeneHo npumeyvaHue ([H N26]):

Ao6aeneHo npumeyvanue ([H MN27]): Laposas montua —
cneumdrIecKoe v BecbMa 3araf04HOe aTMOChEpHOE ABAEHME.

[Ao6aBneHo npumeyanue ([H N28]):

No6aBneHo npumevanue ([H M29]):

Ao6aeneHo npumeyanue ([H N30]):

Ao6aeneHo npumeyaHue ([H N31]):

Ao6asneHo npumevanue ([H N33]): Mpumepto c 60-70
ropos 20 BeKa Ha4yanocb 0CO6EHHO MHTEHCUBHOE wnccneaosaHue

15313133131383313

[Ao6asneHo npumeyanue ([H N34]):
MarHutHble marepuanbl NU3BECTHbI AABHO U LUMPOKO UCNONb3YHOT(

) |

Ao6aeneHo npumeyvaHue ([H N35]):
Knaccuueckmit apdekT Xonna 6bin oTKpbIT B 1879 . U 3aK/t04aeT|

Ao6aeneHo npumeyanue ([H N36]):

(
|
(
(
[
(
[I:l.oGaBneHo npumeuanue ([H N32]):
|
|
|
[
[ﬂo&asneno npumeyanue ([H N37]):

313138




61.
62.
63.
64.
65.

66.
67.

68.
69.

70.
71.
72.
73.
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BonokonHnas ontuka. ®u3ndecKue OCHOBBI K thHMeHCHPIC‘.‘.

OnTuka KpuCTamioB.
Onruueckas Mukpockomws,

DU3MKA IBETOBOIO 3pEHHs 1 €€ MCTIONIb30BAHME B TEXHHKE.

Ontnka rasza. @Pusndeckre ¥ (U3HONOTHUSCKHE TPHHIMIBI paboThl TIiasa.
Henocratku onTHYecKkoi CHCTEMBI IJ1a3a U METOIBI UX bICTpaHeHHe\.

I'onorpadus. uznyueckrne OCHOBBI SBJICHHS W IIPIMECHEHHE.

Maruurtoontiyeckne 3¢dextsr: adpdextsr Papanes n Keppa. Pusmueckne 0CHOBBI
SIBJICHUH U UX hpnMeHeHHe\.

JndpakimonHas TEOPUS ONTHYESCKIX hd306pa>KeHm”1\.

Jucriepcuss CBETOBBIX BOJIH B BemiecTBe. Kiaccuueckass TeOpusi SBJICHHS H €ro
NpUMEHEHHE.

TTOSPH3AIHS AMEKTPOMATHATHBIX BOJH.

Judpaxuuns ceta Ha yIbTPa3BYKOBBIX KOJIEOAHHSAX.

Hudpakius ceera.

WuTtepdepeHnys cBETOBBIX BOIH

Konebanus u 6onmvi

74.
75.

76.
7.
78.
79.

80.
81.
82.
83.
84.
85.
86.

Keanmosas onmuka |

MeTo KOMITIEKCHBIX aMIUIMTYJ W €ro NPUMEHEHHE K aHaJTu3y KojeOaTelbHBIX
npoueccoB. CBsi3aHHbBIE KoJieOaTeNbHbIC MEXaHHYECKNE ]cmTeMm\.

MeTo/ BEKTOPHBIX AWarpaMM M €ro IpHMEHEHHE IPH M3YYCHHH MEXaHHUECKHX H
JIEKTPOMAarHUTHBIX ]K0n66aHm"1\.

3BYKOBBIE BOJHBI B Pa3INIHBIX L:pena)d.

VY IIbTpa3ByKOBBIE BOJIHBI, X TEHEPALUS U prMeHeHHe\.

Y napHbI€ BOJIHBI, TOTy4YEHHUE ]anMeHel-me\.

Axyctuka. lcmonb3oBaHME MEXaHHYECKHX KojeOaHMM B Hayke, TEXHHKE H
MeaunuHe. (YIpTpa3ByK, HHPPa3BYK, BUOpALINN).

Axycruka. ®uzuka ciayxa.

)COJII/ITOHBI. 77777777777777777

ONeKTpOMarHUTHbIC KOJIEOaHUs U BOJIHBI.‘

OJEeKTPOMarHUTHBIE BOJIHBI CBEPXBBICOKUX YaCTOT ]14 UX HCIOJIb30BaHHUE.
du3nuecKue aceKThl pacpOCTPaHEHHS paﬂHOBonH\

@du3nvecKre OCHOBBI k)annonoxaunn\.

dusnueckue OCHOBBI TEICBUICHUS.

. JromuHecnennys. [Ipupona sBieHns u pI/IMeHeHHeL

. JIeiCTBHUE Na3epHOTO U3IIy4EHUs Ha BENIECTBO,

. KopnyckyssipHO-BOJIHOBOM Jyajiu3M CBETA.

. Jlazepsl ¥ uX mpuM€Heswe.
. OnTuyeckue KBaHTOBBIE TeHEPAaTOPb! cBeTa. Du3NUecKue MPUHIHIIBI hoa60TLI.
. Henuneiinas ]onmxeﬂ.

Ao6asneHo npumeyanue ([H N38]):

Bo/I0KOHHaA ONTUKa NpeAcTasifeT coboii 0AHO M3 HOBbIX
HanpasneHWi ONTUKM, CHOPMMUPOBABLINXCA BO BTOPOIt NOOBUHE
50-x ropos 20 BeKa. Ero MHTEHCMBHOE pasBuUTUE B HacToALLee
BPEMSA B 3HAYMTE/IbHOW Mepe CBA3AHO C Pa3BUTUEM ONTUYECKNX
JIMHWIA CBA3M, ONTUKOS/IEKTPOHHbIX CMCTEM 06paboTKM
MHbOPMaLMK, MeAULMHCKON TEXHUKKU U Ap. B paboTte Heobxoaumo
paccmoTpeTb GpU3nHECKMe 1 TEOPETUYECKIME OCHOBbI BOJIOKOHHO
ONTUKM, NPOaHaNN3MPOBATb COBPEMEHHbIE HanpaBieHua ee
HaY4YHOTO 1 TEXHUYECKOTO NPUMEHEHMA, MOKa3aTb NePCMNeKTUBbI ee
AanbHEMLWEro pasBuTuA.

1NaHpac6epr I.C. OnTuka.— M.: Hayka, 1976.-926 c. (Cm. In. 12, 23,
24).

2KorenbHuk . BeeAeHWe B MHTErpanbHyto ontuky// YOH.— 1977~ T.
121, Bbin. 4. C. 695-726.

3Knap XK.-XK. BBegeHve B MHTerpanbHyto ontuky: MNep. ¢ ppaHy.— M.:
CoB. paguo, 1980.— 104 c. (Cm. TakKe 6M6.. B KOHLE 3TOM KHUTK).
4Tapacos J1.B., Tapacosa A.H. Beceabl 0 npenomnexuu ceeta/lMog,
pea. B.A. ®abpukanta.— M.: Hayka, 1982.-176 c.— (Bubauoteuka
«KBaHT». Bbin. 18). (c. 156 — 165). Apekcreiask M.I., MoiiHuxeH
K.T. MHpaKpacHbie BONOKOHHbIE CBETOBOADI. // B Mupe
HaykK,1989, Ne1,c.56-64.

53atbiknH A.A., MopuHeB C.K., ®paHueccoH A.B. BONOKOHHbI
TEPMOONTMYECKNI1 KOMMyTaTOp cBeTa//KBaHTOBAA 3N1EKTPOHMKA,
1985, 1.12, Ne1, c. 211-213.

6Manbues M.[., KapakynuHa I.A. NpuknagHas onTuKa u
onTuyeckue nsmepenus. M.: MawmHoctpoerue, 1968. —472c. [n.5-
11.

Ao6aeneHo npumeyaHue ([H N39]):
OnTuyeckne ABNEHNUA B aTMOc¢epe WHTepecCHbl 1 MHOF006p33HbI

Ao6aBneHo npumeuyanue ([H NM40]):

Ao6aBneHo npumeyaHue ([H N41]):

[Ao6aBneHo npumeuyanue ([H N43]):
C nomoubio 3peHna YenoBeK NoJlyvaeT 3HaYUTEeNbHYIO YacCTb

Ao6aBneHo npumeyvaHue ([M.M44]):

|
(
(
[Aoﬁanneuo npumMeyanue ([H N42]):
|
(
(

Ao6aeneHo npumeyanue ([H N45]):

\ [o6aeneHo npuMeyanme ([AH46]):

\ No6aBneHo npumevanue ([AH47]):
[Aoﬁasneuo npumeyaHue ([H N48]):

Ao6aBneHo npumeyanue ([H N49]):

Ao6aeneHo npumevaHue ([H N50]):

Ao6aBneHo npumeyvaHue ([H N52]):

Ao6aBneHo npumeuvanue ([H N53]):

[
(
[I:l.oGaBneHo npumMeyanue ([H N51]):
(
(
[ﬂoGaBneHo npumMeyanue ([H N54]):

\ No6aBneHo npumevanue ([AH55]):

Ao6aeneHo npumeyvaHue ([M.N56]):

Ao6aBneHo npumeyvaHue ([M.N57]):

Ao6aeneHo npumeyanue ([H N58]):

Ao6aeneHo npumeyvanue ([M.M59]):

Ao6aBneHo npumeuanue ([H M60]):

No6aBneHo npumevanue ([H N61]):
JlloMuHecueHumna NPUHAANEXUT K YNCNY TaK Ha3blBaeMbIX

Ao6aeneHo npumeyvanue ([H N62]):

Ao6aeneHo npumeyaHue ([H N63]):

[o6aBneHo npumeuyanue ([H NM64]):

Ao6aeneHo npumeyanue ([H N65]):

313)3131313831313131313131313131313:3131313131 38 31313
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No6aBneHo npumevanue ([H M66]):
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94. Buemnnit dpotoaddexr. IlpumeHenue. DkcriepuMeHTaIbHAs TIPOBEPKa ypaBHEHUS
DWHIITEHHA 11 BHEIITHETO IQ)OToa@@eKTal.

Dusuueckue memoosl UsMepeHus.

95. MI3MepeHue dIIeKTPHIECKUX BEJINYNH.

96. du3nUecKre U3MEPEHUS U UX 3HAUYCHHE JUISI HAYKH U IPAKTHKH.

97. MI3MepeHne HENTEKTPUIECKUX BEMUIHH IEKTPUIECKIMI METOJAMH.

98. MexxayHapoaHasi CUCTEMa IMHHI U3MEPEHHS ([CI/ID B MEXAHHKE, TEPMOJMHAMHUKE.
99. ®U3NUECKUE METOBI U3YUEHHS CTPOCHUS 3EMIIH.

Kesanmosas ¢uzuxa.
100.  CBepxmpoBOIUMOCTb. PDUBNYECKUE OCHOBBI SBJICHUS. ﬂTpHMeHeHHe\.

101. BelcokoTemmneparypHasl  CBEpXIpOBOAUMOCTb. (OCHOBHBIE  3KCIIEPUMEHTAJIbHBIE
JaHHBIC, IICPCIICKTHUBEIL.

102. KBaHTOBas TEOPHSI SNEKTPOIPOBOJHOCTH MOITYIPOBOJHHUKOB.

103. KBaHTOBas Teopus OIEKTPONPOBOJHOCTH METALIOB (TEOpHA  CBOOOTHOTO

AJIEKTPOHHOTIO Ta3a, 3JEKTPOH B IIEPHOIUUECKOM IOJIE h(pHCTMHaD

104. OTHOMEpHBIE 3afauydl  KBAaHTOBOU MexaH’I/IKI/I‘ (KBaHTOBBIIf TapMOHHYECKHUN
OCHWLIATOP, TIPOXOXKACHUE MUKPOYACTHIL Yepe3 MOTEHIHAIbHBIC Oapbephl).

105. KBaHTOBBIN yCHIIUTETD KDB‘—H 777777777777777777777777777777

106. TyHHENBHBIH 3 HEKT U ero MpruMeHEHHE B bneKTpOHHKeL

107. K:BerTeKy‘leCTI)’.

108. [Tepronmueckast CcTEMa 3JIEMEHTOB U CTPOCHUE hTOMOB].

109. KBaHTOBBIE SIBIICHUS B TBEPIBIX Tenax, d3pdexT Jxo3edcoHa.

110. Oddexr ["ana.

111. Kimaccuueckuii 1 KBaHTOBBIN 3P ekt Xoiia.

Amomnas u sdepnas gusuxa

112. PU3UKa PEHTTCHOBCKUX JIY4YEH.

113. SlnepHbic peaknuu aeicHus. PU3nIecKkue OCHOBEI hBJIeHMﬁ\. 77777777777777777777

114. SlnepHbIe peakuny CUHTe3a. YTpaBIsieMble TepMOsIepHBIC fpeaxuma\.

115. XOJIOIHBIN SIEPHBINA kHHTes\.

116. Mojieau aTOMHOTO &mpal.

117. DneMeHTapHbIe YacTHIBL. ICTOpUS OTKPBITHS (XPOHOJIOTHYECKUI U PU3NYECKUit
ACTICKTBHI).

TpaHCYpaHbI)

121. @u3nUYeCKre OCHOBBI METOJOB U3yUECHHS HIEMEHTAPHBIX ﬁ{acmuj.

122. CTpoeHue 1 3BONIONUs BceeneHHoM.

123. buonorndeckoe 1eiiCTBHE HOHU3UPYIOIUX U3ITYYECHUI.

124. KOpIyCKyISIpHO-BOJTHOBOM IyalHM3M MaTepud.

126. HoGeneBckue aypeatsl 10 (pU3nKe.

127. ONTHKO-MEXaHU4YeCcKast aHAIOTHUs 1 €€ pOJIb B Pa3BUTHH BOJHOBOI (KBaHTOBOM)
h\/IexaHI/IKI/I‘.

[Ao6aBneHo npumeyanue ([H N67]):

OAHWUM 13 NepsbIX ¢! KNX i, onp xo4,
Pa3sBUTUA KBAHTOBOM GU3NKK, ABUNCA HOoTOIDDEKT. B paboTe
CneflyeT paccMoTpeTb 3KCMepUMeHTaNbHble PaboTbl MO U3yYeHMIo
BHeLlHero $oTo31eKTpU4eckoro ahpPeKTa, ero 3aKOHOMepHoCTeN, a
TaK)e ero PO/ B CTaHOB/IEHWUN KOPMYCKYNAPHO-BONHOBOIO
[Ayanuama cseta. [poaHann3nposaTtb paboTbl N0 U3MEPEHMIO
nocToAHHOM lMNaHKa Ha ocHoBe BHeLwHero ¢potoaddekTa.
PaccmoTpeTb BO3MOMHOCTM NPAKTUHECKOTO NPUMEHEHMUA BHELLHErO
dotoaddekra. KpaTko onucatb ABneHne GOTOATOMHON IMUCCUMN
[10].

JNlaHpc6epr I'.C. OnTuka.— M.: Hayka, 1976.— 928 c. (I'n. XXXII, c. 633-
652). ).

OnTWKa 1 aTomHas pusnka.— Hosocmbupck: Hayka, 1983.—384 c.
(c. 138-148).

NabopatopHble 3aHATUA No dpusmke / Mog, pea. 171, FonbamnHa.— M.:
Hayka,1983.—704 c. (c. 527 —-532).

Bapuuyesckuit B.Y. KBaHTOBO-oNTUYECKUE ABNEHUA: Yueb. nocob.—
M.: Bbicw. WwkK., 1982.— 136 c.—(I'n. II, Y).

3anmckux H.B., ditumc A.HO. PyKoBOACTBO K nabopatopHbim pabotam
no Kypcy obweit ¢pusmnkm. Ontuka.— Ceepanosck, 1971.-220 c.
CusyxuH [1. B. 06wmit Kypc dpusmnkm: B 5-tu 7. T.5: ATomHasA
AfepHan pusnka: Yueb. nocob. ana cryg. Gpusny. cnew,. By308:

B 2-x 4. Y. 1. ATomHas pu3uKa. - M.: Hayka,1986.- 416 c.( §§ 1-2).
Cobonesa H. A., Menamug A. E. PoT03N1EKTPOHHbBIE NPUBOPBI. —
M.: Bbicwasn wkona, 1974. — 376 c.

FonuH .M., ®unoHoswuy C.P. Knaccuku dusmnyeckoin Hayku (c
ApeBHeLMX BpemeH Ao Hadana XX B.): Cnpas. noco6..— M.: Bbicw.
wWK., 1989. — 576 c. (O potoaddekre. — C. 538-545).

Mavic A. HayyHas AeATenbHOCTb U uU3Hb AnbbepTa DiHWTenHa: nep.
caHrn. /Mog pea. A.A. JloryHosa.— M.: Hayka, 1989.— 568 c. (Tn. 19 —
CBeTOoBblE KBaHTbI).

Ao6asneHo npumevanue ([HA68]):
Ao6aeneHo npumevanue ([HA69]):

[Ao6asneHo npumeyanue ([H N70]):

Ao6aBneHo npumeyvaHue ([H N71]):

B pabote npeanaraetca NpPOBECTV XPOHONOTMHYECKUIA aHaNU3

Ao6aBneHo npumevanue ([H N73]):
ﬂaTb 0630]) IKCIICPUMEHTAIBHBIX MCCﬂeﬂOBaHHﬁ no

(
(
{I:l.oGaBneHo npumMeyanue ([H N72]):
(

[Ao6asneHo npumeyanue ([H N74]):

\' [o6aeneHo npuMeyanme ([AH75]):

Ao6aeneHo npumeyvanue ([H N76]):

Ao6aBneHo npumevaHue ([M.N77]):

Ao6aeneHo npumeyanue ([H N78]):

Ao6aeneHo npumeyanue ([H N79]):

Ao6aBneHo npumeuyanue ([H N80]):

Ao6aeneHo npumeyaHue ([H N81]):

Ao6asneHo npumeyanue ([H N82]):

Ao6aeneHo npumeyaHue ([H N83]):

[Ao6aBneHo npumeyanue ([H N85]):
CornacHo CTaHAapTHOM MOAENN CTPOEHUA MAaTepPUM BCE BOKPYT H

No6aBneHo npumevanue ([H N86]):

Ao6aeneHo npumevanue ([H N87]):

Ao6aBneHo npumeyaHue ([H N88]):

No6aBneHo npumeuanue ([H N89]):

Ao6asneHo npumeyanue ([H M90]):

[Ao6aBneHo npumeyanue ([H M91]):
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[I:l.oGaBneHo npumMeyanue ([H N84]):
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Ao6aeneHo npumeyvaHue ([H N92]):
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Ao6asneHo npumeyanue ([H N93]):

Wrowwnn @.0., Lunexiok t0.M. U3yuerue appekta Pamsayspa B
CTyzieHYeCcKoM 1labopaTopHOM NpaKTMKyMe//dusnyeckoe
obpasosaHue B By3ax.— 2000.— T.6, Ne 4.— C.42 —48.
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I11.1.KonTpoasHbie padoThI.

KonTponbnas padora Nel mo Tteme: KmHemaTuka M JMHAMHKA MaTepHAJIbHOI
TOYKH. 3aKOHBI COXPAHEHUS JHEPIUU U UMITYJILCA.

Bapuant Ne 1

1.

2.

aMeHb OPOCHIIM BEPTUKAIILHO BBepX Ha BEICOTY h; = 10 M. Uepes kakoe BpeMs OH
ymager Ha 3emio? Ha xakyroo BoicoTy h, NOJHHMMETCS KaMeHb, €CIM HadalbHYIO
CKOPOCTb KaMHSI YBEJIMYUTH BIABOE? .
[Iap Ha HUTH MOABEIIEH K MOTOJKY TPAMBAHHOTO BaroHa. BaroH TOPMO3HUTCS, U €rQ
CKOPOCTh 3a BpeMsa t = 3 C paBHOMEpPHO yMeHbIIaeTcsa OT Vi = 18 km/4 1o V2= 6
kM/u; Ha xakon yroji o, QTKIIOHUTCS ITPH 3TOM HHUTH C IIapoM?

OarTHy BBICOTOH ]]'11 = 25 M ropHM30HTaIbLHO OPOCHIM KaMEHb CO CKOPOCTBIO Vg =15
m/c. Haritu xunetndeckyio Wy 1 moteHpanpayo W, sHepruu KaMHs uepe3 Bpems t
=1 ¢ Hayana gBmKeHusa. Macca kamMast M = 0,2 K.

Monekyna maccoii m = 4,65-10%° kr, nerdmas mo HOpMalH K CTEHKE COCyAa CO
ckopocThio V = 600 m/c, ymapseTcs O CTEHKY M YIPYro OTCKakHMBaeT OT Hee 0e3
notepu ckopocty. Haifti ummynse cuibl FAL, mosry4eHHbIi cTeHKoH 3a BpeMst yaapa.

Bapuant Ne 2
1. Paccrostnue Mexnay AByMs craniusamu merpornoaurena | = 1,5 km. IlepByro nmonosuny

JTOrO PACCTOSHHUS MTOE3] MPOXOIUT PABHOYCKOPEHHO, BTOPYIO — PaBHO3aMEIIEHHO
C_TEM JK€ M0 MOIYIIO YCKOpeHHeM. MakcuMalibHas CKOpOCTh moe3zna V = 50 km/d.
HaliTu yckopenue a u BpeMg t IBM>KEHUS 10e3/1a MEXy, CTaHLUSIMHU.

2. Teno CKONB3UT 0 HAKIIOHHOU IIJIOCKOCTH, COCTABJIAIOIICH C TOPU30HTOM YTOJI O = 45°,

IIpoiing myre S = 36,4 cMm, Telno Ipuodperaer ckopoctb V = 2 M/c. Haiitu
K03 (OUIUEHT TpeHus K Tena 0 II0CKOCTb.

3. Camorer mogHMMaeTcs W Ha BeIcOTe h = 5 kM goctur ckopoctd v = 360 kMm/4. Bo

CKOQJIBKO £& paboTa A1 coBepiaeMast py MoJbEMe MIPOTUB CHIIbI TSHKECTH, OOJIbIIIEe
a00THI A, HIyIICH HA YBEIIMICHUE CKOPOCTH caMmQuieTa?

4. V3 pyxbsi MaccOM mj1 = 5 Kr BBUIETAET MYJI Maccol My = 5 r co ckopocThio vy = 600

M/C."HalTi CKOpOCTh V1 OTHAYH PYXKBSI.

Bapuant Ne 3
3aB£/1cmvgocn MPOMJICHHOIO TEJIOM UYTH S OT BPEMCHHU t IaeTCs ypaBHEHUEM S = At
- Bt*+Ct°, tne 4 = 2 m/c, B =3 M/c° 1 C =4 m/c°. Haittu: a) 3aBUCHMOCTb
CKOPOCTH ¥V M YCKOPEHMS a OT BpeMeHH t; 0) BaCCTOﬂHI/Ie S, IPOMJEHHOE TEIOM,
CKOPOCTE U M, YCKOPEHHUE ¢ Tela yepes BpeMsi t =2 ¢ nociie Havana JIBUKESHHS.
TpamBaiHbIA BaroH Maccod M = 5 T HAET MO 3aKPYIIICHUIO pagdycoM R = 128 M.
Ha;/md cuiny OOKOBOIO JaBjeHHs F kojiec Ha pENbChl IPH CKOPOCTHU ABIMXKEHUS V =9
KM/4.
Kaxyro paboTy 4 Ha/0 COBEPIINTE, YTOOLI 3aCTABUTE ):gsmxylueecsl TEJI0 Maccoi m =
2 Kr: a) yBEeIMYUTH CKOPOCTh Vi = 2 M/C 0 V2 = 5 M/C; 0) OCTaHOBHUTBHCS IIPU
HA4aJIbHOI CKOPOCTH Vo= & M/c? .
['panara, neramas co ckopoctbio v = 10 M/c, pa3opBanach Ha 1Ba OCKOJKA. bobimii
OCKOJIOK, Macca KOTOporo cocraBimsuia (0,0 Maccel BCEH TpaHaTBl, IPOIOJIKAT
BUIaThCsl B MPEKHEM HAINpPaBJICHUM, HO C YBEJIMUEHHOW CKOPOCTBIO U = 25 wm/c.
aUTH CKOPOCTH Uz MEHBIIIETO OCKOJIKA.

Bapuanr Ne 4

1

2.

3.

4.

€J10 OPOILLIEHO CO CKOPOCThIO Vo= 14,7 m/c mox yriom o = 30° x ropusonry. Haiitu
HOPMAaJIBHOE a, ¥ TAaHT€HIMAJIBHOE ¢, YCKOpEHHUs Tena yepe3 BpeMsa t = 1,25 ¢ mocne
Havaya JBIKCHUS. .
I'uppka Maccoii, m = 50 r, npuBs3anHas K _HATH JuaHON | = 25 cM, omuceiBaeT B
TOPU30HTAILHON UIOCKOCTH OKPYXKHOCTh. HacToTa BpallleHusi THpbki 71 = 2 00/C.
Haiitu cuny HaTspkeHus HutH 1. ,
TpamMBaii gBIXkETCS ¢ yckopeHueM a = 49,0 cm/c?. Haiiti kod(ddurmeHT Tpenns K, ecau
HU3BECTHO, 4TO 50% MOIIHOCTH MOTOpa UACT Ha NpeoaosieHre cuiibl Tperusd u 50% — Ha
1%;IBeJH/meHI/Ie CKOPOCTH J:thxceH%.
osexyna Maccor m = 4,65-10"° kr, jerdamas co ckopoctbio V = 600 M/c, yaapsieTcst
0 CTeHKY cocyza mon yriioMm o = 60° Kk HOpMalIu U yIpyro OTCKaKuBaeT OoT Hee 0e3
IIOTEpU CKOPOCTH. HanTu ummysbc cuiibl FAL, Mony4eHHEBIA CTEHKOM 3a BpeMs yaapa.

BapuanTt Ne 5

1. Touka aBWXeETCS MO OKpPYXHOCTH paguycoM R = 10 cM C IOCTOSHHBIM
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TaHT€HIMAIBLHBIM YCKOPEHUEM .. HaliTu TaHreHIManbHoe YCKOPEHHUE d, TOUKH, ECIIH
M3BECTHO, YTO K KOHIIY IATOr0 000pOTa IIOCIIe Hayana ABM)KEHHs JIMHEHHAs CKO-
pocTh TOUKH V = 79,2" cm/c. . .
2. Jluck Bpamiaercsi BOKpYr BEPTUKAJILHOM ocHM ¢ yacToroil N = 30 o6/muH. Ha
paccTossHuU T = 20 CM OT OCH BpAILlEHHs Ha JUCKE JICKUT Teno. KakuM JOKEeH ObITh
Koad)(b‘)uunem TpeHuss K MeXmy TEIOM MW IMCKOM, YTOOBI TE€IO0 HE CKATHIOCh C
JIACKA
3. Haiitu paboTy A, KOTQPYIO HaJ0_ COBEpIIMTH, YTOOBI YBEJIUYUTH CKOPOCTH
IBIDKEHUS Tela Maccod m =/ T oT v1 = 2 M/c 70 V2= 6 M/c Ha ytr S =10 M. Ha Bcem
MYTH_JEUCTBYET CHJIa TPEHUS Frp= 2 JH .
4, €10 Maccol M; = 5 KT yJIapsAeTca O HENMOABMKHOE TENO MACCQH My = 2.5 KT,
KOTOPOE MOCJIE yJapa HAYMHACT JBUraThCA C KHHETHUecKoH aHepruei W', = 5 K.
Cuuras yaap LEHTPAILHBIM M YOPYIMM, HauTH kuHetudeckue sueprun Wi u Wy
MEpBOro Tela JI0 U Mocie yaapa.
Peneiinasi koHTpo1bHast padoTa Ne2 o TepMOAMHAMUKE W MOJIEKYJISIPHOM
¢pusuxe

Bapuant Nel

1. 6r yraekugnorq raza (C0p) m S T 3akucn asora (N,O) 3amonHSAIOT cocyn
cl)g%,gn&%M B 2-10@ m°. KakoBo o01iee maBlIEHHE B COCYAE NPH TEMIIEPATyPE

2. Haiitu cpeHIO0 KBaAPATHYHYIO CKOPOCTh MOJICKYJ Tra3a, INIOTHOCTh KOTOPOTO MPH
nasnenun 750 mMM. pr. cT. paBHa 8,2- 10° r/em®. 2) UYemy paBHa Macca OJHOTO
KHJIOMOJISI 9TOTO Ta3a, eCJiv 3HaUeHUE TNIOTHOCTH JIaHo s TemmepaTtypsl 17° C?

3. 7 1T yruekucioro raza Obputo Harpeto Ha 10° B yCIOBHSIX CBOOOJHOTO
pacmmmpenus. Haiitu paboTy pacmupeHus ra3a ¥ HW3MCHCHHE €TI0 BHYTPCHHEH
SHEpTHUH.

4, VpeanbHas XOJOMWIbHAS MalllMHA, paOoTalomas 1o oOpaTHoOMY IWMKIy KapHo,
COBEpIIAcT 32 ONMH LHUKI padoTy, paBHYI0 3.7 kJlx. IIpm sTOoM oHA Geper_Temio oT
tena ¢ teMieparypou t, =-10° C' B mepemaer Temio teiy ¢ temmeparypoit +17° C.

Haiiti; 1) k. 1. 1. IIMK7Aa; 2) KOJMYECTBO TEIIA, OTHATOIO Y XOJIOJIHOrO TEJa 3a OJQUH
UKL, 3) KOJIMYECTBO TeIlIa, MEPEAAHHOTO TOPSIIeMyY Ty 3a OJTUH ITUKIL.

Bapuant No2
1. bajioH eMKOCTbIO 12 1 mamojsHEH a3zotoM IpH gasiaeHuu 8,1 MIla m Temneparype
17° C. Kakas macca a3oTa HaxOQuTCs B OaytoHe?

2. Hailtu ynenbHYI0 TEIJIOEMKOCTh NPHU IOCTOSHHOM JAaBJIECHMM Ta30BOM CMeECH,
cocTodled U3 3 KMoJIeH aprona u 2 KMoJel a3ora.
3. o kakoil TeMnepatypbl OXJIaAUTCs BO3AYX, HaxoAsmuicsa npu temmneparype 0°C,

€CII OH paciIupseTcs aanadaTndecku or odbema Vi 10 obvsema V =2V;?

4. WpeanbHas TeIioBas MalluHa, paboraromas mo nukiay Kapso, TOJTyJaeT 3a KaK/blil
nukiI ot HarpeBatens 2,512 xJ[k. Temmeparypa marpeBatens 400° K, temmneparypa
xonmomwinsHuka 300° K. Haiit paboTy, COBEpIIacMy0 MAIIMHOH 3a OAWH LUKIL, H
KOJIIYECTBO TEIUIA, OTAABAEMOTO XOJIOAMIBHIKY 32 OJIWH ITHKIL.

Bapuant Ne3

1. 5T a3ora, HaXoAsANIErocs B  3aKpPeITOM  cocyjae obbemMoM 4 1 mpH
temmepatype 20° C, HarpeBaroTcs a0 temmeparypsl 40° C. Halitu naBinenue rasa
JI0 U TIOCJI€ HArPEeBaHMUS.

2. 12 r a3oTa HaXOIATCA B 3aKPBITOM COCyAe 00BbEMOM 2 JI TpHU TemIeparype
10° C. Tocne HarpeBaHus [aBjieHME B cocyle cTano pasHo 10* mm  pr. crT.
Kakoe xommdecTBo Temia ObUI0  COOOMIEHO Ta3y ITIPH HAarpeBaHUH?

3. B 3akpeitoMm cocyme Haxomutrca 20 r asora u 32 r kuciopoma. Haiitu

M3MEHEHHE BHYTPEHHEH SHEpTHH 3TOM CMecH Tra30B IIPU OXJIaKJCHUH ee Ha 28°.

4. VneanbHas TeluioBas MaliumHa padoraer mo nukiy Kapso. Ilpu stom 80% Temna,
[OJIy4aeMOT0 OT HarpeBaTelsd, IIepPeNacTcs XOIOMMWILHHUKY. KOJIM4ecTBO TEIIa,
[ojydaeMoe oT Harpesareid, paBHo 6.28 x/[x. Haittu 1) k. 1. 4. niukia, 2) padory,
COBEPIICHHYIO MPH IMOJTHOM IHKIIC.
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Bapuant Ne4

1. 12 r rasa 3aEuMatoT 006eM 4-107° M® mpu Temmeparype 7° C. Ilocie HarpeBaHHS
ra3a JIpu MOCTOSHHOM JIaBJICHHHM €ro IUIOTHOCTh crana paBHa 0,6 xr/m°. o
KaKOW TeMIiepaTypbl Harpeiu ras?

2. Kakoe xommuecTBO Temiia Hago cOOOmHTH 12 r Kuciaopona, 9ToOBl HArpeTh ero
Ha 50° mpu MOCTOSHHOM JaBIICHUU

3.5.56. 1) Haiitn cpenHIO KBaJpaTHYHYIO CKOPOCTh MOJIEKYJ Tra3a, MUIOTHOCTb
KOTOpOro mpu jgasieHuu 750 mM. pr. cT. pasHa 8,2- 10° r/cm®. 2) Uemy pasHa
Macca OJHOTO KWJIOMOJISI 3TOTO Ta3a, €CIOM 3HAYCHHWE IUIOTHOCTH JaHO I

temneparypsl 17° C?

4. UneannHas XOJIOOMIIbHAS MallMHa, paboraromniasg mo obpatHomy nukiay Kapno,
MepenaeT TEImI0 OT XOJNOAMILHIKA ¢ BOAOM IIPU TeMIIepaType 0"5 KUTATHIBHAKY
c Bogor mpu Temmeparype 100° C. Kakoe KoandecTBO BOJbI HY)KHO 3aMOPO3UTH B
XOJIOJJUIIbHUKE, YTOOBI IIPEBPATHUTH B 1ap | KT BOJbI B KUIATUILHUKE?

Bapuant Ne5

1. 10 r kuciopona Haxonsarcs nox nasieHueM p =304 kIla npu temneparype 10° C.
Ilocne pacmpeHus BCIEACTBUE HATpeBaHHUS  NOPH  IOCTOSHHOM  JaBJICHHUHU
kucioposd 3aHsa oobem 10 1.  Hawtu: 1) o0beM rasa Q0 pacUIUpEHHS,
TeMIepaTypy ra3a IIOCJIC PACIIMPEHHs, 3) IUIOTHOCTh ra3a A0 PACIINPEHHS,
IJIOTHOCTh Ta3a IOCIIE PacUIdpEHHS.

2. B 3akpeitoMm cocyme Haxomutrca 20 r asora u 32 r kuciopoma. Haiitu
W3MCHCHHE BHYTPEHHEH SHEPTHUHU 3TOH CMECH Tra30B IPHU OXJaXJICHUHU ee Ha 28°.

3. 1) Haiiti cpeaHIO0 KBaJpaTHYHYIO CKOPOCTh MOJIEKYJN TIa3a, IFIOTHOCTh KOTOPOTO
npu Aapjienud 750 MM. pT. cT. paBHa 8,2 105 r/cm®. 2) Uemy paBHa Macca OJHOTO

KHJIOMOJISI 3TOTO Ta3a, €CIM 3HAYSHHE TUNIOTHOCTH JTaHO I TeMmepatypsl 17° C?
4. HaiiTi M3MEHEHNE SHTPOITNH TIPH TUTaBJIeHnH | KT baa, Haxosmerocs mpu 0°C.

KounrtposabHas padora Ne 3 10 TeMe NOCTOAHHbIN TOK.

Bapuanr 1.

3anaua 1.Cuna Toka B MeTaiunyeckoM npoBoanuke | = 0,8 A, ceueHre npoBoIHIKA
s = 4 mm? IlpuHuMas, 4TO B KakIOM CM® MeTalia cojepxkurcs N, = 2,5 102
CBOOO/IHBIX 3JICKTPOHOB, ONPEJACIUTh CPEIHIO CKOPOCTh WX HAIPaBICHHOTO
JBYDKCHUS.

3anava 2.Kak Hag0 coeMHUTH OOMOTKH JIBYX HarpeBaTelieil OIMyIIEHHBIX B CTaKaH
C BOJIOM, 4ToOBl Boma ckopee 3akunena?  (IlapamienpHO, T.K. CONPOTHUBIECHUE
YMCHBIIACTCA: HPH OAMHAKOBOM HAIPSXKCHHUU MHUTAHUA KOJMYCCTBO TCIJIOTHI Q
00paTHO NPOMOPIHOHAIILHO COMPOTHBICHHUIO HATPY3KH. )

3anava 3.JlaMmouka ¥ peocTar, COeIUHEHHBIE TOCIE0BAaTENbHO, IPUCOEIUHEHBI K
HCTOYHKMKY TOKa. Hanpspkenue Ha 3akumax nammnodkun U= 40 B, a conporusnenue
peocrata R = 10 Om. BHeuinsist uens norpebsier MomHocTh P = 120 Bt. Haiitu cuiy
TOKa B IICIIN.

3amaua4. OmnpenenuTh BHYTpEHHEE CONMpOTHBIeHHE akkymynstopa ¢ DJIC 2 B,
3aMKHYTOT'O IIPOBOJHUKOM CONpOTHUBIeHHEM 2 OM, ecnu cuia Toka I nenu passHa 0,8
A.

Bapuanr 2

3anava 1.B memnp BKIIOYEHBI MapajuIeNbHO MEHAA U CTajbHas NMPOBOJIOKA paBHOMN
JUIMHBI ¥ cedeHus. B kaKkoi U3 HUX BBIIEIUTCS OOJIbIIee KOJINYECTBO TEIUIOTHI 32 OHO
U TOXE Bpemsi?
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(B _MenHOW MpOBOJOKE, T.K. €€ CONPOTHUBICHHWE IPU OJWHAKOBBIX T'€OMETPHYCCKHUX
pa3Mepax MEHbIIIe, a MPH OJUHAKOBOM HANPSHKEHUU MUTAHUSA KOJIUYECTBO TEIIOTHI Q
00paTHO MPOMOPIIUOHATHLHO COMPOTUBICHUIO HATPY3KH).

3amawa 2.IIpum cmine Toka | = 3 A Bo BHemHEH [enu Oaraped BBIACISACTCS
MomHOocTs P; =18 BT, mpu cune toka l; = 1 A, coorBerctBenno P; = 10 Br.
Omnpenenuts D/IC 1 BHyTpeHHEE CONPOTUBICHNE OaTapen.

3amava 3.M13 HUKETWHOBOH JeHTH TOMIUHON 0,2 MM ¥ IMUPHHOW 3 MM HYXKHO
U3rOTOBUTH peoctaT Ha 2,5 Owma. Kakol AMuHBI HYXKHO B3STh JIGHTY U Kakoe
MaKCHMAJIFHOE HAIpPSKECHHE MOXXKHO TOJaTh Ha 3TOT PEOCTaT, €CIH JOIMyCTUMast
IJIOTHOCTB TOKA sl HUKeuHa j = 0,2 A/mM?, p =4 107 Om-M.

3anaua 4.K renepatopy ¢ 5[C 230 B nogxmroueHo conporusienue 2,2 Om. Uemy
PaBHO COTIPOTHBIICHUE TEHEPATOPa, CCIM HANIPSHKCHHUE HAa €T0 32)KMMaX IPH 3TOM PaBHO
220 B?

Bapuant 3

3anava 1.BbICOKOOMHBIN MPOBOJA OJHOPOAHOIO cedeHus U JUIMHOU 10 M 3ambIKaeT
oarapeto ¢ 3/IC B 30 B. Uemy paBHa HapsHKEHHOCTH TIOJIS B 3TOM MTPOBOTHUKE?

3anmaua 2. Tok KOPOTKOTO 3aMBIKaHWS MCTOYHHMKA MOcTosiHHOTO TokKa ¢ DJIC 12 B
cocraBmsier 40 A. Haiftu compoTuBieHHE, KOTOPOE€ HEOOXOIWMO MOIKITIOYUTH BO
BHEIIIHIOIO I[eTh, YTOOBI MOJIYYHUTh OT 3TOTO UCTOYHHUKA TOK 1A?

3anava 3. DnekTpoHarpeBaTelbHbIe MPHOOPHI Ha KOTOPHIX yka3zaHo P1 = 600 B,
U;=220Bu P, = 400 Br, U =220 B noak/110ueHbl MOCJIEA0BATEIbLHO B CETh C
HanpsikeHueM 220 B. Kakas MomHocTh OyAeT BBIASTATHCS HA KQXKIOM U3 HAX?

3agaua 4.01MeKTpUYECKYIO JaMIIOUKy conpoTusieHueM 240 OM, pacCUUTaHHYIO Ha
Hanpsokeane 120 B, Hamo mutate oT cetm ¢ HampspkeHumem 220 B. Kak Hamo
HOAKIIOYUTH JIOTIOJHUTEIbHOE COINPOTHUBICHHE W KaKOW JJIMHBI JIOJDKEH OBITh
IIPOBOJHUK M3 HUXpOMa cedeHneM S =0,55 MM?, uTOOBI IaMIIOYKY MOYXHO BKJIIOUMTD B
ceth 220 B? (Y nenbHOE conpoTupienne Hukeanna pasio 110 108 Om-m).

Bapuanr 4

3agaya 1.Tok Teuer mo mNpoBOAHWKY, (opmMa KOTOpOro mnokazaHa Ha pwuc.l.
OnuHakoBa WIM pa3iIMdYHA HANpsDKEHHOCTh MONA B MECTax € Y3KUM M IIUPOKUM
ceuennem? OTBET 000CHOBATE.

3anava 2.Haiigute pazHocTh nmoTeHIuaioB Mexay Toukamu A u B ( B u C) cm.
puc.2,ecmu E1 =2 B, E;=2B,R1=0,50M,R2=50Mm,1r,=10mMm,r,=1,5 Om.

3anaua 3. Tox B npoBoaHuke conpotusieHueM I = 100 OM paBHOMEpPHO HapacTaeT
or lo =0 m0 I =10 A B Teuenne Tt = 30 c. YeMy paBHO KOJMYECTBO TEIIOTHI,
BBIJICTIMBIIEECS 33 3TO BPEM B ITPOBOAHUKE?

3agavad4.Onpenenut MIOTHOCTh TOKA | B JKEJIE3HOM NPOBOAHUKE TMHOW L = 10 M,
€CJIM TIPOBOJI HaxoauTcs moj HanpspkeHne U = 6 B.(YnenbHoe conmpoTUBIICHHE jKeme3a
p=9,8108Om-m.

8 s

E; E, E;
: ——2]
C

Puc.1

Puc. 2
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Kontpoasnas padora Ne 4. MarauTHoe noJie B BAKyyMe».
Bapuanr 1.

1

JIunelHpIi MpoBOAHMK JauHOM 20 CM IpH Cujle TOKa B HEM 5 A HaXOIHWTCS B
OJHOPOJHOM MAarHuTHOM moyie ¢ mHaykmuei 0,2 Tin. Ecnmm yron, oOpa3oBaHHBIM
MTPOBOAHUKOM C HAaITpaBJICHMEM BEKTOpa MarHUTHOW HWHAYKIWHU, paBeH 30°, TO Ha
MIPOBOJIHUK JIEUCTBYET CHJIa, MOJYJIb KOTOPOW PaBEH: 1) 0,1 H. 2) 10,0 H.
3)0,2 H. 4)20,0H. 5)1,0H.

[IpssMonMHENHBIH NPOBOAHUK € TOKOM JJIMHOM 5 CM NEPHEHIUKYISIPEH JIMHUSAM
WHAYKIMH OJHOPOJHOTO MArHUTHOro Imofisl. YeMy paBeH MOIYAb HHIYKIHU
MarHuTHOTO TOJIS, €CITM MPU TOKEe B 2 A Ha MPOBOJHHUK JEHCTBYET CHIIa, MOIYJb
koTopoii pasen 0,01 H? 1) 0,0001 Ta 2)0,001 Tn 3)0,1Tn 4)1Tn

5) 10 To.

Ecnu 3apspkeHHas yacTHIla, 3apsia KOTOPOii (, ABMYKETCS B OXHOPOJIHOM MAarHUTHOM

MoJie ¢ UHAYKIHMEH B M0 OKPY>KHOCTH paguycoM R, TO MOIyNlb MMITyJIbCa YaCTHIIBI

pasen: I) grR/B 2) gB/R 3) qBR 4) B/gR 5) R/gB.

Ha puc. m3o00pakeHO CedYeHHE ABYX IMPAMOJIMHEHHBIX OECKOHEYHO IMHHBIX

MPOBOJAHHUKOB C TOKOM. Paccrosiaue AB Mexny

npoBoaHuKamu paBao 10 cm, I3 = 20 A, I, = 30 % | |
alTH HANPSHKEHHOCTh MaTHUTHOTO TOJISL, BBI3BAHHOTO (g, @

tokaMu |1 u |, Touke M. Paccrosuus MiA = 2 cu. M, A B
Karymka muamerpom 10 cm. mmeromas 500 BUTKOB,

HaXOJUTCI B MarHuTHOM moyie. Uemy OymeT paBHO cpennee 3Hauenue DJIC

WHAYKIIUA B 3TOM KaTyIIKE, €CIM HMHIYKIUS MArHUTHOTO IIOJIA YBEIHYHBACTCS B

teuenne 0,1 ¢ or 0 go 2 Tn?

B 0JHOPOJHOM MAarHUTHOM II0JIe, MHJIyKIIMS KoToporo paBHa 0,5 B6(m?, nBuxkercs

E:aBHOMepHO MPOBOAHUK MIMHOK 10 cm, Ilo mpOBOJHUKY TeueT TOK cuiion 2 A
KOPOCTE JBM:KeHUsS poBoAHuKa 20 cm/c W HampaBlIeHa OHA MEPIEHIAUKYISIPHO K

HAIpaBJIEHUI0O MarHUTHOro moiisi. Haiti: 1) paboTy mepemelnesns: MpoOBOIHUKA 3a

10 cex nBwxeHus, 2) MOILHOCTD, 3aTPAYCHHYIO Ha ATO JBUKCHUE.

1 2

Bapuanr 2.

1.

JIvHelHbIH TIPOBOJHKMK JUIMHOW 60 CM mpu cujie TOKa B HeM 3 A HaxoJauTcs B
OTHOPOJTHOM MarHuTHOM mojie ¢ uaayknuei 0,1 Tn. Eciam nmpoBoIHHK pacmoIoKeH
110 HAIPaBJICHHIO JINHUKM MHAYKIIMH MAarHUTHOIO IOJII, TO Ha HETro JCHCTBYET CHIIA,
ﬁoz[ym, KOTOPOM paBeH: 10,18H 2)18,00H 3)2,00H 4)0,30H 5)0,00

. [IpssMoJIMHEHHBIA TTPOBOAHKK, IO KOTOPOMY TEUYET IMOCTOSHHBINH TOK, HAXOAWTCS B

OIHOPOJHOM MAarHuTHOM 1oJ1e n  PACIIOJIOKCH NEPNCHAUKYIIAPHO  JIMHUAM
MarHUTHOH WHAYKIMHA. ECIM 3TOT NPOBOJHUK TMOBEPHYTH TakK, YTOOBI OH
pacnoaraiics nmoa yriaom 30° K JIHMHUSIM MarHMTHOM HMHOYKIHAH, TO criia AMIIepa,
JIEHCTBYIOIIAs Ha Hero: 1)yMeHbIIUTCS B 4 pasa; 2) yMEHBIIMTCS B 2 pasa; 3)
OCTaHETCsI HEM3MEHHOM; 4) yBenuuuTcs B 2 pasa; 5) yBeanuurcs B 4 pasa.

. B omHOpOmHOM MarHMTHOM IIOJI€ ¢ MHAYKIMEH B BpamaeTcs JacTHIIa MacCou m,

uMeromas 3apsan (. Kak wu3MeHuTCs paguyc OKPYKHOCTH, €CITU HWHAYKUus B
YMEHBIIIMTh B 2 pasa, 3apsj HE HM3MEHATh, a MacCy yBEJIMUUTh B 3 pa3za? 1)
yMeHbIIMTCA B 2/3 pasa; 2) yBenuuutcs B 1,5 pasa; 3) ymeHbIuuTcs B 6 pas; 4)
yBeIU4YUTCA B 6 pa3; 5) yMeHbIInTCs B 1,5 pasa.

. B omHOpomHOM MarHuTHOM Tone, HHAyKIUs kotoporo 0,1 Tz, aBuxeTcs

npoBogHUK JauHO 10 cm. CKOpOCTh [ABWXKEHHS mpoBogHuka 15 m/c u
HalpaBJieHa OHa MEPNeHIUKYJIIPHO MAarHUTHOMY moiro. UYemy  paBHa
WHIyLUPOBaHHas B poBoaHuke DJ]C?

Ha puc. msoOpakeHo cedeHHe ABYX NIPIMOJMHEHHBIX OECKOHEYHO IIMHHBIX
MIPOBOJAHHUKOB ¢ TOKOM. Paccrosuue AB Ms%xiy
. | |
1 2

npoBoaHukamu paBHo 10 cm, 11 = 20 A, I =
— &
A M B



55

HaiiTu HanpsyKeHHOCTh, MArHUTHOIO I10JI, BBI3BAHHOIO ToKaMu |1 u |, Touke My,.
Paccrosnue MiA = 4 cwm.

6. KpyroBo#i KOHTYp MOMEIIEH B OJHOPOAHOE MAarHUTHOE IOJI€ TaK, YTO IUIOCKOCTh
KOHTYpa IMEPINEHIUKYIIpHA CHIOBBIM JMHUAM I10js1. HampsskeHHOCTh MarHUTHOTO
mogsa 150 xkA/M. ZI!IO KOHTYpY T€UET TOK cujou 2 A. Paguyc KoHT pa 2 cm. Kakyro
pabOTy Ham0, COBEPIINTH, UYTOOBI IMOBEPHYTh KOHTYpP Ha 9 BOKpPYT OCH,
COBMaJAOIIEH C JUaMETPOM KOHTYpa?

Bapuanr 3.

1. Kakyro pasmepHocth B cucremMe CH wuMmeer equHWIIA M3MEPEHUs MarHUTHOMN
WHIYKIHAHA?

1) xr/(A-c>m); 2) A-c®(xrm); 3) HI(AM?); 4) H/(AM); 5) Am (kr-c?).

2. DNEeKTPOMAarHWTHBIA ~ yCKOpHTENb  TpeACTaBiseT  cobod  1Ba  IIPOBOAA,
pacHonoXeHHbIe B TOPH30HTAIBHON INIOCKOCTH Ha paccTostHuU 20 ¢M JIpyT OT IpyTa,
M0 KOTOPBIM MOKET CKOJIBb3UTh 0€3 TPEeHHs MeTaJUIndecKasi epeMbluKa ¢ Maccou 2
Kr. MarautHoe mnone ¢ uHAykuued B = 1 Tn nepneHauKkylIspHO IUIOCKOCTH
JBIDKCHUS NepeMbIuki. Kakoil Tok ciemyer mpomycTuTh 1Mo IMepeMbIUKe, YTOOBI OHA,
npoiizs mythk 2 M, npuodpena ckopoctb 10 m/c? 1)1I0 A 2)50 A 3)I00 A 4)
250 A 5)300 A

3. Eciin JABa MpOTOHA JABWXKXYTCA B OAHOPOJHOM MArHUTHOM IIOJIC B IINIOCKOCTH,
nepneH):u/lenﬂpﬂoﬁ JIMHUAM  UHAYKIIUU MArduTHOTO II0JIsA, IO OKPYXKHOCTAM
panuycoB R1 u Ry, , To OTHOIIEHHE X KHHETHYECKUX | |

suepruii Ki/ K, pasuo: 1) RZ/R?; 2) R*/RZ; 3) ,é ,,,,,,,,,,, é,,,,j\g?
R,/Ri; 4) R/R,;5) 4. A B

4. Ha puc. H300paKeHO ceuyeHue JIBYX
NPSIMOJIMHEHHBIX OECKOHEYHO JIJIMHHBIX HPOBOJAHHMKOB ¢ TOKOM. PaccrosiHue 4B
Mexay npoBogHukaMu paBuo 10 cum, 11 = 20 A, 1, = 30 A. Haiiti HanpssKeHHOCTb
MAarHUTHOTO TOJIs, BBI3BAHHOTO TokaMu |; u |, Touke M;. PaccTtosuus BM; = 3

cM.

5. B mMaruutHOM moie, uHAyKIus kotoporo B = 0,05 Txa, Bpamaercs cCTep:KCHb
mumHol 1 = 1 M ¢ yrioBoi ckopocThio ® = 20 panx/c. OCk BpallleHUsT IPOXOIUT
yepe3 KOHEI[ CTEepXKHS | TMapajuieibHa MarHuTHomy mnontw. Haiktu 3J[C
WHAYKIHY €, BOSHUKAION[YIO Ha KOHI[AX CTEePIKHA.

6. /IBa TpSIMOIUHEHHBIX JJIMHHBIX HapayICIbHbIX MPOBOJHUKA HAXOIATCSA Ha
HEKOTOPOM PACCTOSHHH APYT OT ;&;_)Iyrva. 110 mpoBogHHKAM TEKYT TOKH, PaBHBIE IO
BEJIMUMHE W 10 HampaBlIeHWIO0. HaWTHW CHIy TOKa, TEKYIIEr0 MO Ka)XJOMY W3
MPOBOJHUKOB, €CIHW M3BECTHO, YTO [JIs TOr0, 4YTO OBl Pa3IBHHYTh J3TH
MPOBOAHUKH HAa BJBOE OOJbIIEE PACCTOSHHUE, MPHUIIIOCH COBEPIINTh PabOTy (Ha
€IMHUIY JUIMHBI IPOBOJIHUKOB), PaBHYIO 5,5 MKJ>K/Mm.

Bapuanr 4.
1.Kakyto pasmepHocth B cucremMe CU umeeT emuHHMIAa U3MEPEHUS] MarHUTHOTO

nmotoka?
1) H/(A-M?); 2) kr/(c®A); 3) H-M¥(A); 4) xr-m/(c?A); 5) HM/A.
2. DJEKTpOH, YCKOPEHHBIM pasHocThio moTeHiuamoB U = 100 B, Bmeraer B
OTHOPOJHOE MArHUTHOE TIOJie, JUHWH WHIYKIMKA KOTOPOTO TEePIEHINKYIISIPHBI
HAIIPAaBICHUIO €T0 IBIDKCHUS. MHmykums marmutHoro mons B = 2-10° Tx. Pammyc
OKPYXXHOCTH, TI0 KOTOPOU JBHUKETCS JIEKTPOH, PaBEH:
1)0,5-102m  2)1,0:102m  3)1,7-10%m  4)3,4-10 M. 5)5.0m
3. 17. Ecmm nBa onexkTpoHa C  KHHETHYeCKMMH OSHepruasmu Ki1 u Ko
COOTBETCTBEHHO IBIKYTCSA IO OKPY)KHOCTSM B OJHOPOJHOM MAarHHTHOM IIOJie B
MIOCKOCTH, TEPICHANKYIAPHON TUHUSAM UHIYKIMH IIOJIsI, TO OTHOIIEHHE UX IIEPHUOJI0B

obpamenus Ty/Trpasro: 1) Ki/Ka;  2) Ko/Ky; 3) (Ki/Kp)Y2; 4) (Ko/Kp )Y?; 5) 1.
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4. JIea OPIMOJMHEMHBIX OECKOHEUHO JUIMHHBIX IIPOBOJHMKA  PACIIOJIOMKECHEI
MEPHeHAMKYISIPHO JPYL K JAPYTY M HAXOJSITCS  BO B3aWMHO-TIEPIICHIUKYISPHBIX
wIockocTaX (cMm. pwuc.) Hawntu

HANPSKEHHOCTh MAarHUTHOTO

rnojs B Touke My, ecmu l; = 2 A,

= 3 A. Paccrostauss AM;=1cmu I I,

= cuw. O @7

5. B 0ZHOpPOJHOM  MarHUTHOM A M

ojie, HMHAYKIOHMS KOoToporo B = 1 B

Tn, = paBHOMEpHO  BpalaeTcs

]i)%lxéma G YIJIOBOW CKOPOCTBIO ® = 15 pan/c. Inomans paMKu
cM

Ochb BpalicHUs HAXOAUTCH B IUIOCKOCTH DAMKH H .
cocTtaBisieT yroi o = 30° ¢ HampaBjIeHHEeM MarHUTHOTO mouisd. Haiftu MakcumanpHYIO
C MHIYKIHH Eyax. BO BPALIAIOLIECUCS PAMKE.
6. MeaHBIN JTUCK PAJNYCOM I' = 5 ¢M, IUIOCKOCTh KOTOPOTO NERIEHIUKYISIPHA K Ha-
MIPaBJIEHUIO MArHUTHOI'O IIOJIS, BpallaeTcsi ¢ 4YacToTod V = 3 o00/cek. gmyxum
MarauTHoro monst B = 0,2 Ty Tox | =5 A mpoxomut mo paguycy aucka ab (a u hb—
CKOJTB3SIINE KOHTAKTHI).. HaUTH MOITHOCTH TAKOTO JBUTATEIs.

KonTponbnast padora Ne 5 mo teMe «CoBpeMeHHbIe NIPEACTABJICHUS 0 CTPOCHHH
aTOMOB».

Bapuanr 1.

1. OOwbscuute pesynbTarsl onbiToB ®panka u 'epua, cm. puc. 1. Kakosa juymHa BojHa
CBeTa M3JIy4aeMOro aTOMaMHU PTYTH IIPU MIEPEXO/ie UX B HOPMAJIBHOE COCTOSHUE?

2. BO CKOJIbKO pa3 YBEJUYUTCS PaJUyC OpOWTHI JEKTPOHA B aTOME BOAOPOJA,
14 (mA) HaxXOJAIETOCSd B OCHOBHOM COCTOSHHU

MpU BO30OYKIEHUH €ro KBAHTOM CBETA C
sHeprueii 12,09 sB?

3. BomnoBas ¢yHkums, omnuceBamoomas 2S -
COCTOSIHME DJJIEKTPOHAa B aroMe BOAOpOJa
. . . . umeer  BHI  y(p) =1/42m)(2~ p)exp(-p/2),
0 5 1|0 1|5 rac p - PacCTOSIHHUE OJICKTpOHA OT sApa
BBIp@XEHHOE B aTOMHBIX  €IMHHIAX.
OnpenenuTs pacCTOsIHUE OT sAApa, HA KOTOPOM
BEPOSITHOCTh OOHApYKEHHS JIEKTPOHA HMEET
MaKCHMaJIbHOE 3HaUeHHe? p = r/a - epBbIii OOPOBCKHHA pagnyc OpOUTHL

Puc. 1.

4. HartmcaTth GOPMYIIBI SIEKTPOHHOTO CTPOCHHUS aToMoB: 1) 6opa ( Z =5), 2) yriepona
(Z2=6), 3) marpus (Z = 11).

5. OmpejenuTh TMOPSAKOBBI HOMEp JJleMEHTa B MEPUOAMYECKON  cHcTeMe
MenjeneeBa, eciM  TpaHMuYHas 4YacToTa K-CepuM  XapaKTepHCTHYECKOTO
PEHTIE€HOBCKOT0 M3ITydeHHs cocTapiseT 5,55-10% T,

6. Ompenenuts MaKCHMajbHOE 3HauYe€HHE OpPOUTAJIBHOTO MOMEHTa HWMITYJIbCa
3JIEKTPOHA U BO3MOJKHBIE 3HAYEHUS €r0 IIPOEKLMH HA HAIPABICHUE BHEIIHETO
MarHUTHOTO TTOJISl B COCTOSIHUY, OIIPEAEIIEMOM IIIaBHBIM KBAaHTOBBIM YHCIOM N = 4.

Bapuanr 2.

1. IIpu kKaKOM YCIIOBHHM B CIIEKTPE aTOMa BOJOPOa BO3HUKAIOT BCE CCPUU H3ITYUCHHUSI
ero cnekrpa? IlosicHuTe Ha cxeMe MPOUCXOXKJAEHUE OJHOM W3 Cepuil  U3IydeHHUs
CIIEKTpa aTOMOB BOAOPOA.
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2. ®otoH ¢ 3Hepruei 16,5 3B BeIOWT 13 HEBO30YKIEHHOTO aTOMa BOAOPO/Ia 3JICKTPOH.
Kakyro ckopocTb OyneT UMETh 3TOT JJIEKTPOH BJIAIIU OT siipa aToma’?

3. DNexTpoH aroMa BOJOPOJAa B OCHOBHOM COCTOSHHUHM OIIMCBHIBACTCSI BOJIHOBOW
¢yHkmen: y=C-exp(-r/a). ONpenenuTbh OTHOLIEHHE BEPOSTHOCTEH W1/W,
mpeOBIBaHUS DIIEKTpoHA B chepuyeckoM cioe TtommmHor = 0,0la u pagmycamu
rn= 0,25a, ur, =2a.

4. Hanmcathb GopMyJTbl SIIEKTPOHHOM KOHQHUTYparuu st atoMoB: 1) kucmopoma (Z = 8),
2) xmopa (Z = 17).

5. OmnpenenuTh TOPSAAKOBBIA HOMEpP OJJIEMEHTa B TEPUOJMUYECKOM CHCTEME
JJIEMEHTOB MeHJieneeBa, €CJIM  [UIMHA  BOJIHBI A Ko —cepunm ero
XapaKTEPUCTUIECKOTO M3ITyIEHHSI COCTABISIET 72 TIM.

6. Tlouemy s oOHapykeHHs 3nekTpoHa B ombitax llTepna u 'epnaxa ucmonb3yoT
MY4YKH aTOMOB, MPUHAJISKAIUX [EPBON IPYIIE NEPUOJUUECKON CHCTEMBI, IIPUYEM, B
OCHOBHOM COCTOSTHUH

Bapuant 3.
1 Ompenenuts HaUMEHBLIYIO JHEPTHIO, KOTOPYI0 HEOOXOAMMO COOOLIUTH aToMy

BOJOPOJA I BO30OYKIEHHUS €ro IOJHOTO CIIEKTpa.

2 B mnoxosmemMcss aTomMe BOAOPOAA MIEKTPOH HEpeIesl ¢ 5-T0 IHEPreTHYecKoro
YPOBHS B OCHOBHOE cocTosiHME. Kakylo CKOpoCTh mHpHOOpeNn aroM 3a cyer
ucmyckanus GpoTtoHa?

3 Ilecm — QyHKUMS DJIEKTpOHa B OCHOBHOM COCTOSHMM aroMa MMEET BHJI:

wir)=—
e

4 Hanucatb HopMyITy SNIEKTPOHHON KOHDUrypaluy aToMoB: 1) amtomunus (Z =13), 2)
aproHa (Z=18).

5 Onmnpepenute UIMHY BOJHBI CaMOM JIMHHOBOJNHOBOW mmHMH Ko — cepun
PEHTIEHOBCKOTO XapaKTEPUCTUYECKOTO CIEKTPa, €CIIN aHOJ PEHTTCHOBCKOW TPYOKH
W3rOTOBJICH W3 TIATHHBL. [10CTOSHHYIO 9KpaHUPOBAHUSI G MPHHATH PaBHOH 1.

6 Mosker 1M BEKTOp MarHUTHOTO MOMEHTa OpOWTAIFHOIO MOMEHTa WMITYJIbCa
JJIEKTPOHA YCTAHOBUTHCS CTPOTO BJONb JIMHUM MarHWTHOM wuHaykmmun? OtBer
000CHOBATb.

~e%. Haiitu cpennee paccrostHue <r> 3JeKTpoHa OT s/1pa.

Bapuanrt 4.
|. CpaBHUTE MHHUMAIBHYIO YacTOTy cepuu JlaiiMaHa Vyyuy U MAKCHMAIBHYIO 9acTOTY

Vyax JHHAN W3ITy4eHHs: cepuu banbmepa.

2. ®oroH ¢ sueprueit 25,0 3B BHIOBIBACT IJIEKTPOH M3 MOKOSIIEroCs aTroMa BOAOPO/Ia,
HAXOJAAILIETOCS B NEPBOM BO30yXkIeHHOM cocTosHUH. C Kakoil CKOPOCTBIO OyneT
JBHUTaThCS YJIEKTPOH BAAIN OT siApa?

3. DIEeKTPOH B aTOME BOJOPOJa HAXOIUTCS B B OCHOBHOM COCTOSIHUH, OIHMCHIBAEMOM
BOJIHOBOH (pyHKUMEH: w = Aexp(—r/r). Haiitu suepruto anexkrpona E u pamnyc
nepBoit 6opoBckoit opoutki 11, (Ykazanue: Mcnonesyiite ypaBHenue [lpeaunrepa).

4. Kakue n3 (opmyn 31eKTpOHHOHW KOH(UTypauuu SBISIOTCS BepHbIMH?  Kakum
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5J€MEHTaM OHH COOTBETCTBYIOT? 1), 1s22s'3s?3p®. 2). 1s?2s%. 3). 1s22s22pS3st. 4).
1522s22p83s%3p°.
5. Ompenenure NOCTOSHHYK  OKpPaHHPOBaHUSA G sl L cepuu pEeHTTEHOBCKOTO
XapaKTepUCTUYECKOT0 H3TYUSHHUs, €CIIM IPH Mepexolie HISKTPOHA B aTOME Bolb(pama
¢ M ob6onouku Ha L 000504Ky [UIMHA BOJHBI ~HCIycKaeMoro (poToHa cocrapisieT 140
HM.
6. Ompenenuts MUHHMAJBHBI YroJ MEXIy HalpaBICHHEM BHEIIHETO MarHUTHOTO
oM ¥ OpOUTAIBHBIM MEXaHHMYECKMM MOMEHTOM HMIIYJIBCA DJIEKTPOHA C TJIaBHBIM
KBaHTOBBIM YHCIIOM 1 = 3.

Bapuant 5.

1. Kakas u3 cxeMm SHepreTHYecKUX YpOBHEH, IPUBEACHHBIX Ha pHC.1-3 COOTBETCTBYET
- E E JNIEKTPOHY B aTOM€ BOJIOpOJa, B
n=4 NOTCHIMAJIBHOW sIME ¢ OECKOHEYHO
n=6 n=4 BBICOKHUMH CTCHKaMH, KBaHTOBOMY

n=3 ‘r';j "% rapMOHHYECKOMY OCLILIATOPY?
- n=3 n=2 2. OnpenenuTh AJHMHY BOJHBI 1e bpoiiis
n=2 JUISL DJIEKTPOHA, HAXOJSIIErocsi B aToOMe
n=t nt 2=l ponmopoma Ha BTOpOli  GOPOBCKOI

Pue. 1. Puc. 2. Puc. 3. op61/1Te.

3. CoOctBeHHas byHKIMA,
OITMCHIBAIONIAsl COCTOSIHME JJIEKTPOHA B aTOME BOJOPOZA, UMEET BUA: HAXOAUTCS B
COCTOSIHWH, OINMCHIBAEMOM BOJHOBOH (QyHKUMEH: w(r)=Cexp(-r/a), TAE a =
4me,h?/(me?) — mepsblit 6opoBckuii paauyc. OIpeenuTh PACCTOSHHE, HA KOTOPOM
BEPOSITHOCTH HAXOXJICHUS 3JIEKTPOHA MaKCUMaJIbHA.
4. Harmucatb (pOpMyITBI 3IEKTPOHHOTO CTPOEHHS aTOMOB:
1) kanbums (Z =20), 2) azora (Z =7), 3) veona ( Z = 10).
5. B arome Bomb(dpama smektpoH mepemen ¢ M — obomouku L - 00070dUKy.
Omnpenenuts  SHEprui0  UcmymleHHOro  ¢otona.  [IpuHATE  MOCTOSHHYIO
SKpaHUpPOBaHUA G = 5,63.
6. DnexTpoH Haxomutes B f — coctostHuu. Halitn opOnTanbHEI MOMEHT HMITYIJIbCa
9JIKTPOHA M MaKCHMaJbHOE 3HAa4YeHHE MPOEKIMH MOMEHTa uMIyinbca Ly Ha
HaIlpaBJieHUE BHEITHETO MAarHUTHOTO MOJIS.

KonTpoabHas padora Ne6 mo teme « KBanroBasi pusuxa

Bapuant Ne 1 .
3agauya 1. Kakyio yckopsmoomyio Bpasyocn, noTeHuangs U JIOIDKEH TIpOHTH
9JIEKTPOH, YTOObI JuIiHA BOJHBI e bpoinst A Obuta paBHa 0,1 HM?

3agaua 2. DOnekTpoH c KuHeTW4eckoil smeprueit T = 15 5B wnHaxomutcs B
METaUINYeCKON mbuTHHKE auamMeTpoM O=ImMkm. OLEHHTh OTHOCHTEIBHYIO HETOYHOCTD
Av/v, C KOTOpOH MOXKET OBITH ONpeieeHa CKOPOCTh 3JIEKTPOHA.

3apauya 3. Hamucats ypaBHenue IllpenuHrepa asis 3J€KTpOHA, HaXOMAIIErocs B
BOZOPOAONOJ00HOM aTOME.
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3apaua 4. T'epmanueBslii o0pasen HarpesatoT ot 0 go 17 °C. IlpuHuMas mWUpUHY
3anpenieHHo 30HbI TepmaHus AE = 0,72 3B, ompenenuTb, BO CKOJbKO pa3
BO3pacCTET €ro yAenbHasi IPOBOJUMOCTbD.

BapuanT Ne2

3agaya 1. OmnpenenuTs AIWHY BOJXHBEL JA¢ bpoins A 3IEKTPOHOB,
OoMOapAUpPYIONINX  aHTHUKATOJ  pPCHTIEHOBCKOW TPYyOKH, €CIM TpaHHIA
CILTOIIHOTO PEHTTEHOBCKOTO CIIEKTPa MPUXOIUTCS HA JUIMHY BOJHEBI A = 3 HM.
3agauya 2. Mcmonb3ys COOTHOWIGHHE HeolpezaeneHHocTedl AX-AP> /i HaiTh
BBIP@KCHHE, ITO3BOJAIONICE OLCHUTh MHUHHUMAIbHYIO JHEpruto E 3JIeKTpoHa,
HaXOJAMIETOCS B OJTHOMEPHOM MOTEHIIHATBHOM SIIHKE MUPUHOM .

3agaua 3. Jlokazath, uro ecnu W-(QyHKIHS OUKITUYECKH 3aBHCHT OT BPEMEHH, T.C.

w(xt)= exp(—% Et)y(X) , TO IUIOTHOCTH BEPOSTHOCTH €CTh (DYHKIIHS TOJIBKO KOOPIUHATEHIL.

3agaua 4. Onpenenuth ypoBeHb Depmu Ef B COOCTBEHHOM MOJYNPOBOJHUKE, CSCITH
sHeprust AE, akrtuBanmu pasna 0,1 5B. 3a HyneBol ypoBeHb OTCUEeTa KMHETHYECKOH
SHEPTUU MIEKTPOHOB NIPUHATH HU3IIUI yPOBEHb 30HBI NIPOBOAUMOCTH.

BapuanTt Ne 3.

3agauya 1. DIEKTpPOH [OBWXKETCS IO OKpPYXHOCTH paaumycomM I = 0,5 cMm B

OJHOPOJHOM MAarHuUTHOM mone ¢ uHAyknued B = 8§ mTn. Ompenenauts AIUHY

BOJHEI e bpoiins A snexrpona. (0,1 HM).

3agaua 2. [IpunsaB, yTOo MUHUMAaNbHAA SHeprus E HykioHa B sape paBHa 10 MaB,

OIICHUTH, HCXOJS W3 COOTHOIICHHS HEONPEIEICHHOCTEH, JINHEHHBIE pa3Mepsl

sapa.

3agaya 3. DieKTpPOH HAXOAWTCS B OECKOHEYHO TIIYOOKOM MPSIMOYTOJIHHOM

OJIHOMEPHOM TOTEHIHATBHOM siiuke mupunoii |.  Hanwmcars ypasaenwue llIpeanarepa

H €ro perenne (B TpPUroHOMeTprdeckoi hopme) st obmactn 2 (0<x<I).

3apaua 4. Ouenuts temneparypy Tip. BBIPOKACHHSA Kalus, €CIN NPUHATH, YTO Ha

KXl aTOM KalMsg HPUXOJHUTCS MO0 OJHOMY CBOOOJHOMY 3J1€KTpoHY. lImoTHOCTh

kamus 860 kr/m®. MossipHas Macca kanuss M = 39,1 r/moib. (Yka3aHue: Temneparypa
2707 s

BBIPOXKIICHUS ONPEEISACTCS BRIPAKEHUEM T,5 = " " ).

BapuanTt Ne 4.

3amgaua 1. DnekTpoH ABHKETCs €O cKopocThio v = 200 Mm/c. Onpenenurs IIUHY

BOJIHBI f1e Bpoiins A, cuuTas ABMIKSHUE DIIEKTPOHA PEISTUBHUCTCKHIM.

3amaua 2. Mcnonb3ys cooTHomeHue HeompeaeneHHocTH AE-At > 7, onenuts

mupuHy ' 9HEpreTHYeckoro ypoBHS B aToMe BOAOpOJa, Haxonsmerocs: 1) B

OCHOBHOM COCTOSIHHH; 2) B BO30YXXJACHHOM COCTOSHHH (BpeMs T )XKH3HHM aToMa B

BO30YXKIEHHOM cocTOAHuM paBHO 1078 ¢).

3amaua 3. l3BectHa BONHOBas (PyHKIMS, ONKCHIBAIOIIAS COCTOSHHE JJIEKTPOHA B

MOTEHIMATBHOM slIuKe WUpHHOH /: y(X)= Cq Sinkx+ C,coskx. Mcmosb3ys rpaHHYHBIC

yenosust W(0) =0 u y(l) =0 onpenenuts ko3hdunuent C, ¥ BO3MONKHbBIE 3HAYCHUS

BOJIHOBOTO BEKTOpA K, TIpH KOTOPOM CYLIECTBYIOT HETPUBHAIBHBIC PEIICHUS.
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3apaua 4. OmnpenenuTh MaKCUMaJIbHYIO CKOPOCTh OJJIEKTPOHOB B MeETAIE IIPH
temneparype T= 0 K, ecnu ypoens ®epmu er = 5 3B.

Bapuant Ne S.

3apaya 1. OmpenenuTs IJIMHY BOJHBI A€ bpoins x 3JeKTpoHa, €Ciau ero
KuHeTnueckas sHeprusa T =1 xoB.

3agaya 2. Mcmonb3ys COOTHOLIEHWE HeolpeaeneHHocTedl AX-Ap> 7/  oneHWThb
HU3IIMA SHEPreTHYecKH ypOBEHb JJEKTPOHA B aroMme Bojopoja. IIpuHATH
nuHelHbIe pa3Mepsl atoMa | = 0,1 HwM.

3apaya 3. YacTuna B NOTEHIMAIBHOM SIIMKE HAXOAWUTCS B OCHOBHOM COCTOSIHUH.
KakoBa BepostHOCT W HaxOXIeHHS dYacTHUBL: 1) B CpemHedl TpeTw fAmmKa;, 2) B
KpaitHel TpeTH smmKa?

3agaya 4. OrmnpenenuTrs MUPUHY  3alpelIeHHOW  30HHI
MONYNpPOBOAHUKA, eciau mnpu Ttemmeparypax Ti u Ta2 (T
CONPOTHUBIICHUS COOTBETCTBEHHO paBHH R U Rj.

COOCTBEHHOTO
> T;) ero

111.3. TecTs! AJ151 TEKYLEr0 KOHTPOJIA.

3. TecTsl A5l TEKYLIEro KOHTPOJIs.

Moayas 1-5. U3 tem 1-10 mo
BBIOOPY NpenofaBaTeIsl BbINOJIHACTCS B
cemectpe 7-8 TecToB.

1. KunemaTuka MaTepHAJIbHOI

TOYKH
1.1. Mogenu MEXaHUKU: YacTHUIa
(MmarepuanbHas TOYKa), cucrema

4acTHl, aOCOJIOTHO TBEPIOE TeEIo,
CIUIOIIHAS Cpera.

1.2. Cucremsl oTcyera.

1.3. KoopauHaTHBIH, BEKTOPHBIH,
©CTECTBCHHBIN  CITOCOOBI  OIMHCAHUS
JIBIDKEHUS] MaTepUaabHOM TOUKU. CBS3b
MEXAY BEKTOPHBIM W KOOPIUHATHBIM
CTIoco0aMK ONUCAHUS JBIKCHUSI.

1.4. TIlepememuieHue, TMyTh, CKOPOCTH,
YCKOPEHHE  MarepuajbHOM  TOYKH.
HopmanbsHoe u TaHTeHIUAJIbHOE
YCKOpEHHS YaCTHIIBI npu
KPHUBOJIMHEHHOM JBHIKCHHUH.

2. JIlnnamuka MaTepHATbHOI
TOYKH

2.1. Tlepewiii 3akoH HbroTOHa, (3aKOH
MHEpLUH), Macca, SIUHUIBI U3MEPEHHS
MaccChl.

2.2. Cuibl B MEXaHUKE: CHJIa TSATOTEHHMS,
cujla TSDKECTH, BEC Tella, CHJIa CyXOTro
TPeHHs, CWJIa BS3KOTO TPEHHUS, CHJa
yOpyrocTd, cuiaa Apxumena, cuia
KYJIOHOBCKOTO B3aWMOJEHCTBUS, CHJIa
Jlopenna.

2.3. Bropo#i, Tperuit 3akoHsl HbloTOHA,
CIMHUIIBI I3MEPEHHUS CHITBL.

3. Kunematnka W JIHHAMHKA
BPaIaTeJbHOT0 TBHKEHHS.

3.1. VYrnoBas CKOpPOCTb M  YIJIOBOE
YCKOpEHWe  TpH  JABWKEHHH  II0
OKPYXHOCTH, HX CBA3b C JIMHEHHON
CKOPOCTBIO u JTMHEHHBIMU
YCKOPEHHSIMHU.

3.2.  TlocrynarenbHoe W BpalaTenbHOE
JIBIDKCHHE TBEPAOTO Tena.

3.3. VYpaBHeHue JIBVKEHUS Tena,
BPAIIAIOIIErOCsS BOKPYr HEMOABHKHOM
ocu. MOMEHT CHJIBI 1 MOMEHT MHEpPILUH
Tella OTHOCUTEJIBHO OCH.



3.4. Mowmenr HMITYJIbCA. 3aKkoH
COXpaHEHHs MOMEHTa UMITYJIbCa.
3.5. JIBwkeHune B IEHTPAIBEHOM IIOJIE.
3.6. Paborta, MOIIHOCTb, KHHETHYECKAsS
SHEprust pu BpaIIaTeIbHOM
JBHKCHHU.
4. Pabora, MOIIHOCTDH, PHEPIHs,
3aKOHBI COXpPaHeHHsl.
4.1. 3akoH CcoOXpaHEHHA MMIIyNbCA.
3aKkOH JBIDKCHHS IIEHTPa WHEPLHH.

PeaktuBHoe = nBmxkenue.  Dopmyna
IlnonkoBckoro.

4.2. PabGora. MOImHOCTE.

4.3. Kunernueckas sHEprus.

4.4. Dueprus B3aUMOJIEHCTBHS.

[loreHnmanbHas >HEPrHs YIPYTOCTH.
IToTeHnanbpHas SHEPTUS TATOTEHHUS.

45. Css3p MNOTEHUMATBHOH CWIBI C
NOTEHLUAIIbHON DHEPIUEH.

4.6. 3akoH COXpaHEHUS DHEPrHU B
MEXaHHKe.

4.7. Ceéazv  3aKOHO8  cOXpaHeHUs  C
cummempueil npocmpancmed u
epemeHil. KoncepBaTtuBHbIE u
JIICCUIIaTHBHBIE CHCTEMBl. BHYyTpeHHsSA
sHeprus.  OOmedu3ndeckuii  3aKoH
COXpaHEHHMs SHEPTUH.

5. CpneuuanbHasi Teopust

otHocuTeabHocTH (CTO).

5.1.  Tlocrynarsl OlHIITeHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.

5.2. TIpeobpazoBanus Jlopenna.
VHBapraHTHOCT 3aKOHOB  IIPHPOABI
OTHOCUTENIEHO npeoOpa3oBaHuii
JlopeHnna.

5.3. lnuHa Tenx B pasiMUHBIX CHUCTEMax
orcyera. J{MUTENpHOCTH COOBITHH B
Ppa3HbIX cucTeMax OTCYeTa.
PensATUBUCTCKMII  3aKOH  CIIOXKEHHSA
CKOpOCTEH.

5.4. HHTrepBas MeXIy COOBITHSIMH.

5.5. OcHOBHOW 3aKOH pEIATHBUCTCKON
nuHamMukd (2-i 3akoH HproToHa B
CTO).

5.6. Dueprus B PEIATUBUCTCKOI
JUHAMMKE. DHEPIrHs MOKOS.
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6. OcuoBbl MKT rasos.
6.1. TepMoguHAMUYECKHUE  MapaMeTpEhIL.
Temneparypa.
6.2. Moxenn HJICaIbHOTO rasa.
OCHOBHOE ypaBHCHHE MOJICKYIIPHO-
KUHETUYECKON TEOPHH.
6.3. YpaBHEHHE COCTOSIHHS HICATBHOTO
rasa.
6.4. 3aKoHBI HIEAIBHBIX Fa30B.
6.5. MakcBeIUIOBCKOE  pachpeicicHHe
MOJIEKYIT H/ICATLHOIO Ta3a MO CKOPOCTSIM.
Omsrt UlTepHa.
6.6. MneanbHBli ra3 B CHJIOBOM IOJIE.

Pacnipenenenue Bonpmana.
Bapomerpudeckas popmya.
6.7. Pacnpenencuue Maxcsemna—
BonbpnMmana.

7. IlepBoe HAYaJI0

TePMOAUHAMHMKHU M €ro NnpuMeHeHHe
K M30MpoleccaM MU KJIACCHYECKOi
TEOPUH TeIIOEMKOCTH H/IeaJIHLHOI0
rasa.

7.1. IlepBoe Hauano TEPMOJUHAMHKU.
Buytpennss sneprus. Pabora rasza npu
M3MEHEHUHN ero o0bema.

7.2. Tennora. TemnoeMKoOCTb.

7.3. Ilpumenenume mepBoro Hayaja
TEpMOAMHAMUKKA K  W30MpOILEccam.
AnuabaTHbBIA  Tporiecc. Y paBHCHHS
ITyaccona. Pabora raza B amuabaTHOM
nporecce.

7.4. Kunaccuueckas TEeopust

TCILIOCMKOCTH MACAJIBHOI'O Ira3a.

8. Bropoe HAYaJI0
TEPMOAMHAMMKH.
8.1. Bropoe Hauyajso TEPMOAUHAMHKH.
HeBo3MOXKHOCT ~ BEYHOTO  JIBHTATENS

BTOporo pona. /[lpyrue GopMyITHpPOBKH
BTOPOTO Ha4asla TEPMOJMHAMUKH.

8.2. U3onupoBaHHbIe u
HEU30JIMPOBaHHBIE  TEPMOAMHAMHYECKUE
cuctembl. OOpatumple W HeoOpaTHMBbIE

TIPOIIECCHI U IIUKITBL.
8.3.  Huxn Kapuo. Makcumanbubiii KITJ]
TETJIOBOI MallIMHBI. XOJIOAMILHAS MaIlTiHA.



8.4.  DOurpomms. TepMoauHaMHYECKUH 1
CTAQTUCTUYECKUH CMBICI TIOHSTUS SHTPOIIHH.
8.5. [Ilonsrue TEPMOANHAMHYECKON
BepOSITHOCTH.  CTaTHCTHYECKUH — CMBICI
BTOPOTO Havasa TEepMOANHAMUKH.
OHTpomusl Kak KOJHMYECTBCHHas Mepa
CTPEMIICHUSI OT TOPsIKA K XaOTHYHOCTH B
COCTOSIHHH TEIUIOBOTO PaBHOBECHSI.

8.6.  IlpmHumn Bo3pacTaHusi SHTPOINHU
OTKPBITOH CHCTEMBI.

8.7. Unen CHHEPTETHKH.
CaMoopranms3anusi B JKUBOM W HEXHBOU
pUpoze.

9. DJexkTpocTaTHKA

9.1. 3akon Kynona. HampspokeHHOCTD
3NEKTPOCTATHYECKOTO MOJIA.

9.2. Tlorok BekTOpa HAMPSHKEHHOCTH
aneKTpocTaTudeckoro  mossi.  Teopema
Ocrporpanckoro—T"aycca.

9.3. Pabora M mOTEHUMANbHAsT SHEPTHSL.

CBsi3b  MEXKAYy  HANpSDKEHHOCTBIO U
MTOTEHIINAJIOM.

9.4. Munoms BO BHEIIIHEM
3JIEKTPOCTATUICCKOM I10JIC

9.5. Jlmanmextpuku. [lonspu30BaHHOCTB,
JIUDIIEKTpUICCKast BOCIIPUHUMYHMBOCTb,
JIU3JIEKTPUIECKAst MIPOHHUIIAEMOCTh
BEIIICCTBA.

9.6. BexTopsI HanpsAKEHHOCTH u

QJIEKTPUUECKOTO CMEILEHUS, MX CBS3b C
BEKTOPOM MOJSIPU30BaHHOCTH. Teopema
Octporpanckoro—l'aycca st mons B
JIM3JIEKTPUKE.

9.7. IIpoBOAHUKH B 3JIEKTPOCTATHYECKOM
ToJie.

9.8. DmekTpoeMKOCTh
Konnencaropsl.

9.9. DHeprus 3apsHKEHHOTO TMPOBOJHHKA,
KOHZEHCATOpa. DHEpPrusl dIIEKTPUYECKOro
moysi. O0beMHas! IIIOTHOCTh SHEPTHH.

MIPOBOAHUKA.

10. IMocTOoAHHBII TOK.
10.1. TIIpupoma TOKa B MeTalIax.
OmneiTel Mangensiirama u Ilamanekcn,
Tonmena u CrroapTa.
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10.2. DOnexrpuueckuii Tok. CBsI3b CHIIBI
TOKa C BEKTOPOM IUIOTHOCTH TOKa.

10.3. 3akonsr Oma u Jxoyns —Jlenna B
JIOKAJIbHOM (muddepennpansHO)
¢dopMe U X 0OOCHOBaHME C TO3HIMH
KIIACCHYECKOM TEOPUH
3JIEKTPOIPOBOTHOCTH METAJLIOB.

10.4. 3akonst Oma u Jxoyns —JIenna s
OJTHOPOJTHOTO Y4acTKa IIEIH.

10.5. Comporusnenue MIPOBOTHUKA.
[TocnenoBarenbHOE M HapajlIeNbHOE
COEIMHEHUE CONPOTUBIEHUM.

10.6. YcioBusi  CyIIECTBOBAaHUS
Croponnue cuisl. D./1.C.

10.7. 3akor Owma [T HEOJHOPOIHOTO

TOKa.

ygactka mermd. 3akoH Owma s
3aMKHYTOH LIETH.

10.8. [MpaBuna  Kupxroda  mus
pacueTa pa3BeTBICHHBIX LEEH.

Moayas 6-10. Ilo BBIOOPY

MpenoaaBarTeyisi M3 JAaHHOTO CHHCKA

BbINOJIHsIETCA 7-8 TecTOB.
11.MarauTHoe noJjie B BAKyyme

11.1. MaruaurHoe oJIE. MaruuTHas
AHJYKLIHS. JInnnn MarHUTHOH
WHIYKITUH.

11.2. 3akon buo—Casapa—Jlamaca.

11.3. HanpspkeHHOCTh MarHUTHOTO ITOJIS.
MaruuTHoe  TONE€  MPSIMOTO  TOKa,
KPYTOBOTO TOKa, COJICHOMZA C TOKOM.
MarsuTHO€ oJIe ABWXKYILErocs 3apsija.

11.4. Iupkynsuus BEKTOpa MAarHUTHOM
WHIYKIWU. MarHuTHOE TI0Jie JUIMHHOTO
COJICHOW/Ia ¥ TOPOHIA.

11.5. Tlons BUXpeBblE U TOTEHIHAIBHBIE.
IToTok BekTOpa MarHMUTHOW WHAYKIIHH.
Teopema ["aycca yist MATHUTHOTO MOJIS.

12. DaekTpoMarHMTHas

HHIYKIUSA
12.1.5nekTpoMarHuTHAS WHIYKITUS.
BriBog 3akoHa 3JIEKTPOMarHUTHOM

WHIYKIMA W3 3aKOHa COXPaHECHHS
SHEPTHH.
12.2. Tlpasuino JleHua.



12.3. 2. A.C. vHOYKOUU B JBHXKYIIUXCS U
HETIOIBI)KHBIX MPOBOTHUKAX.

12.4. TlpuHtun nelCTBHS TEHEPAaTOPOB
MIepeMEHHOTO TOKa.

12.5. BuxpesBble TOKH.

12.6. UHAYKTUBHOCTH KOHTYpaA.
WHIOYKTHBHOCTD COJICHOMA.

12.7. Senenwe camomHmykmmm. O.[1.C.
CaMOMHAYKIIHH.

12.8. Toku npu 3aMBIKaHUN u

PasMbIKaHUU LEMH MOCTOSTHHOI'O TOKA.

12.9. sIBnenue  B3aUMHOW  WHAYKIIHH.
TpaucopmaTopsl.
12.10. MarautHas SHEPTHsl TOKa.

[T10THOCTH YHEPTUH MATHUTHOTO TOJIS.
13.MarHuTHoe 1noJie B BellecTBe

13.1.MarauTHble  CBOMCTBa  BEIIECTBA.
OpOuTtansHBIE u CIITHOBBIE
MarHUTHBIE MOMEHTBI DJICKTPOHOB.

13.2.HamarunuvBaHue mnapamMardHeTUKOB U
JMaMarHETHKOB.

13.3.HamarHn4eHHOCTb.
BOCIPUMMYHBOCTh |
NPOHUIIAEMOCTD BEIECTBA.

13.4.HanpspkeHHOCTh  MarHUTHOTO — TTOJIS
Hupkynsiuust HanpsHKEHHOCTH (3aKOH
MTOJTHOTO TOKA).

13.5. YcioBus Ha rpaHuie pasziena JIBYX
MarHeTHTOB.

13.6.®eppoMarHeTMKl W HX CBOICTBa.
JloMeHHas CTPYKTYypa.

13.7.MarauTHbIif  THCTepe3uc. Pabora
NepeMarHNYNBaHus (peppoMarHeTHKa.
Marnutoctpukius. Touxka Kropu.
DeppuUTHI.

MaruautHas
MarHuTHas

14. MexaHu4eckune "
3J1eKTPOMArHUTHBIE KOJIeOaHus

14.1. YpaBueHnue FapMOHUYECKUX
KoneOaHui. YTpyras U KBa3Uynpyras
cua.

14.2. Tnddepenuunanbaoe ypaBHEHHE
JBIDKEHUS IIPY>KUHHOTO MAasTHHKA,
€ro peIIeHHE.

14.3. AmMruiutyna, KpyroBas —4acToTa,
(ha3za rapMOHHYECKOTO KOJIeOaHNUI.
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14.4. BekropHas nuarpamma.

14.5. Dueprus TFapMOHHUYECKOTO
KoJIeOaHus.
14.6. Maremarn4eckuii MAasTHHK.

®u3nyecKkuil MasiTHUK.

14.7. KonebaTenbHBIA KOHTYP.

14.8. Cnoxenue OJIMHAKOBO
HalpaBJIeHHBIX ~ KoJIeOaHWH  OJHOM
YacTOTHI, OJM3KHUX YacTOT, KPaTHBIX
YacToT. Croxenue B3aNMHO
TIePHEHANKYIISPHBIX KOJICOaHHH.
®urypsl Jluccaxy.

14.9. Konebanus MpyKUHHOTO MasTHHKA
¢ tpenueMm. Jlubdepenuunanbuoe
ypaBHEHHE €ro IBIDKCHHS. Pemenne
YpaBHEHHUS. Koadpdpumment
3aTyXaHuA. Jlorapudmmaeckuit
nekpemeHT. JlooporHocts. [lepuon
3aTyXaroIIuX KOJIeOaHH.

14.10.CBobonHbIE
KoJle0aHuA B
KOHTYpE. HuddepenunansHoe
ypaBHEHHE M  €ro  pelleHue.
XapaKTepUCTUKU 3aTyXaHHUs.

3aTyXaromue
Ko0J1Ie0aTEILHOM

14.11. BeiHYXICHHBIC Kosie0anus
OCLMJUIATOPA noJ NeHCTBHEM
BHEIIHEH CHUHYCOMJAIbHOW  CHIIBIL.

JuddepennmanbHoe ypaBHEHHE U €0
pemenue. Amrumatynma U (asa
BBIHYK/ICHHBIX KoJeOaHuil. Pe3oHaHc.
BBIHY)XICHHBIE  AIEKTPOMArHUTHBIC
KoneOanus. YacTOTHbIC 3aBHCHMOCTH
AMIUTUTY]] TOKA, HANPsHKEHUH, CIBHTa
(a3 MeXy TOKOM M HaIPSHKCHUEM.

15.Tlepemennslii TOK

15.1.KBa3ucTannoHapHEI TOK.

15.2.]lelicTBytommee u cpeaHee 3HAYCHHUS
MIEPEMEHHOTO TOKa.

15.3. ConpoTruBneHre, WHAYKTUBHOCTh H

€MKOCTb B LK IEPEMEHHOTO TOKA.

15.4. 3akon Oma ams 1enelt IepeMEeHHOTO
TOKa.

15.5.BexTopHBIE OMarpaMMBl M METOX
KOMIUIEKCHBIX aMILTUTY/I.



15.6. Pesonanc B 1OCIIENOBATEIbHON U
napasyIeIbHON IEeTH.
16.YpaBuenust MakcBesia

16.1. OcHoBHBIE SKCHEPUMEHTAIbHEIE
3aKOHBl  3JIEKTPOMAarHeTH3Ma: 3aKOH
®apanes-MakcBemia, 3aKOH  [OJHOIO

Toka, Teopema Octporpaickoro—Iaycca

JUIS  CTaTHYECKOTO  DIJIEKTPHUUECKOTO H

MarHuTHOTO ITOJICH.

16.2. ®u3ndecknii CMBICT KaXIOTO W3
ypaBHeHHd MakcBesuia.

16.3.Toxk CMEIICHUSL. YpaBHeHust

Maxkcpeia B HHTETpaJIbHOU opMe B

cpene U B BaKyyMe.
16.4.YpaBHeHus Maxcsemnna B

muddepeHInanbHON GopMme, HX POb.
16.5.1Tonnas cucrema YpaBHEHUIA

Makcaena. ONeKTpOMarHUTHbIE

BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX

BOJIH: MOTIepEYHBII Xapakrtep

3JIEKTPOMAarHUTHBIX BOJIH, CKOPOCTb,

MOJISIpU3aLus], IUIOTHOCTh JHEPTUU

QJICKTPOMAriuTHBIX BOJIH, IIOTOK

OHEPIruu, HUHTCHCUBHOCTb

AJIEKTPOMArHUTHBIX BOJIH.

17.Mexanu4eckune H
3J1eKTPOMATrHUTHbIE BOJHBI.

Bonnosoe JIBUYKEHUE.
[IpononbHBIE M TONEPEYHBIE BOJHBIL.
CxopocTb pacnpocTpaHeHUs
BOJIHOBOTO (ppoOHTA.

BomHoBOE YpaBHEHHE.
YpaBHEHHE TUIOCKOH OeryIeil BOJHBI.
JlinHa BOJIHBL, BOTHOBOE YHCJIO.

Ouneprusi  Oerymell  BOJIHBI.
ITotox osHeprun. Bektop VYMosa.
WHTEHCHBHOCTD BOJIHBI.

Crosune BONHBI. YpaBHEHHE
CTOSUEH BOJIHBL. Y3JIbI U IYYHOCTH
CTOSTUCH BOJIHBI. CoOcTBEHHbIE
KoJIeOaHMs CTEPXKHEH U CTPYH.

DJIeKTpOMarHUTHBIE BOJTHBI.
YpaBHeHHE IJI0CKOM
3JIEKTPOMAarHuTHOM BONHBI. BoiaHoBoe
YpaBHEHHUE. ®dazoBas CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH.

17.1.

17.2.

17.3.

17.4.

17.5.

64

17.6.
17.7.

Bexrtop Ymoa-IloitnTuHra.
HcTouHuKH DIEKTPOMArHUTHBIX
BOJIH. [lxamna
3JIEKTPOMArHUTHBIX BOJIH.
18.UnTepdepenuus

18.1. WaTepdepeHnns BOJH.
KorepeHTHOCTB BOJIH.
18.2. MeTtonpt MOJIy4EHUs

KOTEPEHTHBIX HCTOYHHKOB CBETa U
HaOmoAeHNs HHTEp(EepeHIINH.
O6mme YCIIOBHSA
UHTEPPEPEHINOHHBIX MaKCUMyMOB H
MHHHMYMOB CBETa JIBYX KOTEPEHTHBIX
BOJIH.
18.4.

18.3.

WnTepdepeHimonHbie
MOJIOCHI OT JIBYX IIeJeld Ha IUIOCKOM
sKkpane (meron FOnra).

Wurepdepenums B
TOHKMX TMuUIeHKaX. [losmocel paBHOTrO
HakjoHa. Ilosocsl paBHON TOJIILIMHEL.
Konsna HeroToHa.

18.5.

18.6. [IpocBeTnieHne ONTHKH.
Wnrepdepomerpsl.
19. In¢pakuusi cBeTOBBIX BOJIH.
19.1. Hudpakiust  cBeta.
Ipuniun I'tolirenca-®penens.

Hudpakuust @Dpenensi. Metox 30H
Openens. Judpakuus Ha Kpyriiom
OTBEPCTUU U JHCKE.

19.2. Judpakuns
@paynrodpepa Ha meTd W Ha
nupaknnoOHHO penreTke.

19.3. CrekTpanbHoe
PpasioKeHue. Paspemratommas
CIIOCOOHOCTB CIEKTPATBHBIX
IpruOopOoB.

19.4. Wnrepdepenums  u
I paKms cBeTa npH
rojorpapuIecKon 3a1mmcu u
BOCHPOU3BEICHUN HH()OPMALIHH.

19.5. Jdudpaxius
peHTreHoBckux  Jayudedd.  dopmyia
Bymnsda-bparra.
20.B3aumopneiicTBue cBeTa c

BCIIECTBOM



20.1.EcrecTBeHHBII M MNOIAPU30BaHHBIN

ceer.  [lomspusaropsl. 3axkoH
Mautoca.

20.2.Tlonstpuzanust cBeTa NMpH OTPaKeHUH
W TpeIOMJICHMH  CBETa.  3aKoH
Bprocrepa.

20.3. Tlomsipu3anyst cBeTa TpPH JABOHHOM
JTy4enpeIOMICHHH.
[MonsipuzanmoHHbIe TPU3MBI u
TIOJISIPOUIBI.

20.4.VckyccTBeHHAS OIITUYECKAs

aamorponui. D ekt Keppa.

OnTryecKkasi akTHBHOCTD.
Bpamenne MIOCKOCTH HOJSPU3AIHH.
Dpdext Dapanes.

Bsaumoneiicteue
3IEKTPOMAarHUTHBIX BOJIH c
BEIIECTBOM. Hucnepcus CBETA.
Hopmanbnas U aHOMaJIbHas
JIACTIEPCHSL.
20.7.

20.5.

20.6.

DneMeHTapHas
3JIEKTPOHHAS TEOPHS TUCHIEPCUH.

[Tornomenue CBETa.
3akoH byrepa.

20.8.

21.

u3JIydeHne
21.1. U3znyuyenune YEepHOTo Tena.
OCHOBHBIE CBOMCTBA W XapaKTEPUCTHUKHU
TEMJIOBOTO M3JIYYSHHMS: DJIEKTPOMAarHuTHasI

TensoBoe

nmpupoaa TCILIOBOT'O H3JIy4YCHUS,
PaBHOBECHOCTD, JIYYCUCITYyCKATC/IbHAA
(CHCKTpa.]'IBHaH IJIOTHOCTh
3HepFeTI/I‘{eCKOﬁ CBeTI/IMOCTI/I)
JIyducenorjaomareibHas CITOCOOHOCTb.

AOCOIIOTHO YEepHOE TEJI0, CEPOe TEO.
21.2. Tlpaswuno IIpeBo, 3akon Kupxroda.
21.3. 3akon Credana-bomprmana. 3akoH
cMmenieHust Buna.

21.4. ®opmyna Buna, dopmyna Penes—

JxuHca.
21.5. KBanrtoBas  rumore3a  IlmaHka.
®opmyna  Ilmanka  ans  TEIWIOBOIO
U3ITy9ICHUS.

21.6. Onruueckas MUPOMETPUSI.

65

22. Buemnuii
doroddpdexr. JKcnepUMeHTAIbHbIE
NMOATBEP:KAeHUs] KBAHTOBBIX CBOICTB
cBeTa.

22.1. ®OTO3IEKTPUIECKUH 3¢ dexT.
Padorsr A.I. CromeroBa. 3aKoHBEI
BHENIHEeTo GoTorddexra.

22.2.YpaBHeHHE OHHIITEHHA IS
¢doroaddexra.

22.3.mmynbee  goToHa, Macca (OTOHA,
sHeprus  ¢oroHa.  OOGocHOBaHHE
JaBJICHUS CBETa [¢ HO3ULUHN
KBaHTOBOM TEOPHH.

22.4.9¢ddext KommnroHa.

23. JKCepuMeHTATb

HOe 000CHOBaHHE KBAHTOBOIl MEXaHHKM.

CunekTtpsbl aToMoB. Bosnbl 1e Bpoiins.

23.1. JluneiuaTble CIIEKTPHI AaTOMOB.

23.2. Mopnens atomoB 1o Pesepdopay u
Bopy.

23.3. Teopuss bopa amsi aromHOro sjpa
BOJOpPOJA.

23.4. Tunoreza ne bpoitnsa. Jdudpakuums
JJIEKTPOHOB.

23.5. CooTHOIIEHHUsSI HEOIPEAEICHHOCTEH
[eiizenoepra.

24. TIpocreiimne 3aqaun
KBAHTOBOW MeXaHUKH.

27.21. YpaBHeHHUE [Ipeaunrepa.
Cratuctuyeckuit CMBICI BOJIHOBOI
byHKIMN.

27.22. Yacruia B
OPSIMOYIONBbHOM  HOTCHUMAIBHOM  sIME.
Pemenue YpaBHEHHUS HIpenunrepa.
CoOCTBeHHbIE BOJIHOBBIE (YHKIUH U
9HEPreTUUECKUN CIIEKTP.

27.23.

[orennmaneuerii  Oapbep. TyHHENBHBIN
3¢ dexT.

27.24. JInHeiHbIH

TapMOHUYECKUH OCIIHILIATOP.

25. CoBpeMeHHBIC TIPEACTABJICHUSA
0 CTPOEHHH aTOMOB.
25.1. Yacru
ma B chepuyecKd CHMMETPHYHOM

mosie. BomopomomnonoOHele aToMbI B



KBAaHTOBOM MEXaHUKE. YpaBHEHUE
[Ipeaunrepa ayis  CTAIMOHAPHBIX
COCTOSIHHI.

25.2. OHepr
E€THYECKHE YPOBHH. OHeprus
BO30YXKIICHUS W MOHU3AIIH.

25.3. Crexr
pel  aromMoB. BomHOBEIC (QYyHKIUH.
KBanroBsle uncia.

25.4. Ipoct
paHCTBEHHOE pacnpenencHue
IUIOTHOCTH BEPOSATHOCTH IS
3JIEKTPOHA B aTOME BOJOPOA.

25.5. MHor
O2JICKTPOHHBIC ~ aTOMBL.  [IpuHIHI
ITaynu.

25.6. Crpyk
Typa DHEPreTMYEeCKUX YPOBHEW B
MHOTO3JIEKTPOHHBIX aTOMaX.

25.7.

[lepuonnyeckass cucremMa >3JIEMEHTOB
Menneneena.

25.8. Peutr
€HOBCKO€ H3llyueHue. 3akoH Mosznu.
TopmosHoe PEHTT€HOBCKOE
H3IIy4eHHE.

26.3oHHas Teopus
TBEP/BIX TeJl
26.1.30HHasi CTpyKTypa DHEPreTHYECKOTo
CIIEKTpa 3JIEKTPOHOB TBEPAOTO Tea.
26.2.3anonHeHue 30H: METaJlJIbI,
JIVDJIEKTPUKH 1 TTOJTYTTPOBOAHUKH.

26.3.Pactipenencane ®Depmu.  YpoBeHB
Depmu.
217. KBanToBas
Teopusi 3JIEKTPONPOBOTHOCTH

MeTaJVIOB U MOJIyIPOBOJHIKOB
27.1.21eKTpOIIPOBOTHOCTH METAaJUIOB.
BEIpojk/ieHHEe JEKTPOHHOIO Tasa B

MeTajuiax. TemneparypHas
3aBHCUMOCTb  DJIEKTPOIPOBOAHOCTH
METaJIoB.

27.2.SIBnenne CBEPXIPOBOIUMOCTH.
KynepoBckue 31I€KTpOHHBIE Maphl.
ITonsiTue BBICOKOTEMIIEPATYPHOM
CBEPXIPOBOIUMOCTH.
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27.3.MaruutHble CBOICTBa
CBEPXIPOBOIHHUKA. 3axsar u
KBaHTOBaHHE MarHUTHOTO ITOTOKa.

27.4. TynHenbHBIH  KOHTakT.  Oddekr
JIxo3ecoHa u ero npuMeHeHHe.

27.5.21eKTpOoIIpOBOTHOCTH

MOJYIPOBOTHUKOB. [ousTre
JBIPOYHOM MTPOBOIUMOCTH.
27.6.CoOCcTBCHHEIC u MIPUMECHbIE

MOYIIPOBOHUKH. DJIEKTPOHHBIA |
JBIPOYHBIHA HOJIYPOBOIHHUK.
27.7.JIoHOpHbBIE u aKIeTITOPHBIE
SHEPreTHYeCKHe YPOBHU. YPOBEHb
®epMu B OJYIPOBOJIHUKAX.
27.8. TemmeparypHas 3aBHCHMOCTh
3IIEKTPOIIPOBOIHOCTH MOJIYIIPOBOJHUKOB.
28. CrpoeHue
aTOMHOI0 si/ipa
28.1. CrpoeHue aTOMHOTO sIpa.
28.2. JledpekT Macchl. DHEPTHUs CBSI3U.
28.3. Mopenu siapa.
28.4. Tlpupoja siepHBIX CHUIL.
28.5. PagnoakTuBHOE H3IYyYCHHE U €ro
Buabl.  [IpuGopel Ui perucrpanuu
PaaroaKTUBHBIX HM3IYYEHUH M YaCTHIIL.
28.6. 3akoH paaMOaKTHBHOIO pacrasa.

28.7. 3akoHOMEpHOCTH oO-pacnaga H [3-
pacnafna.

29. SnepHbie
peakuuu

29.1. SnepHbie
peaxnuu. [IpeBparenue suep.

29.2. Pons
HelTpoHOB. Peaknus geneHus — suep.
lennasa peaxkuuss pgeneHus. SnepHbIid
peaxTop.

29.3. TepMmosaepHsbI

I cuHTe3. DHeprus 3Be3l. YIpaBisieMbId
TEPMOSIIEPHBIN CUHTES.
30.2JieMeHTaApHBIE YaCTHIbI

30.1. Uepapxus
CTPYKTYp MaTepHH. Yacrurst u
AHTUYACTHUIIBI.

30.2. ®uznyeckuit
BaKyyM.

303. CranpmaptHas
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MOJICNTb DIIEMCHTAPHBIX YacTHIl. KBapkw,
JICITOHBI,  KBaHTH  (DyHJAaMCHTAIbHBIX
MOJIEH.

30.4. DyHIaMeHTal
bHBIE BO3/IEUCTBUS. AJAPOHBI.
30.5. Slnpa aTtomoB.

ATtoMbl. Mosniekynsl.
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JK3aMeHAHOHHBIe Bonpockl: Pu3uka. 2-3-i ceMecTpbl

1. Mexanuueckoe apmwxeHne. OCHOBHbIE KMHEMAaTHYECKHUE XapaKTepUCTHUKU
M.T. Ilepemenienne, CKOpOCcTb, HOPMaJbHOE W TaHTEHIMAIbHOE YCKOPEHMSA
YaCTHULIBI IPU KPUBOJIMHEHHOM IBM)KEHUH. BpalarensHoe ABUKEHHE M.T.

2. 3aKoHBI Hsrorona. [Mpunuun OTHOCHUTEIILHOCTU lanmunes.
ITpeoOpazoBanne ['anmes. Knaccuuecknit 3akoH cioskeHust ckopocTer. [lepBbrit
3akoH Hprorona. IlonsTHe MHepumManbHON cHCTeMBl oTcueTa. Macca. Bropoi
3akoH Heiorona. Imnynbce Tena. YpaBHeHue ABwxkeHus. Tperuii 3akoH HeroToHa.
OcHoBHasl 3a/1a9a THHAMUAKH M.T.

3. 3aKOH COXpaHEHHS UMIYIbCA W €r0 NPUMEHEHHE. 3aKOH JBIKCHHSA
LIEHTpa HHEPLMU. PeakTuBHOE ABHKEHNE.

4. Pabora. MomHocte. KwuHeTHueckas W TOTEHIUATbHAs HSHEPIHUs.
[TorenumanbHas sHeprust ynpyroctu. [lorennmansaas sHeprus TsroreHus. CBs3b
[OTEHI[UAIBHON CUJIBI C MOTEHIMAIBHOW SHEPTUEH.

5.  3aKOH COXpaHEHHMs OSHEpPrUM B MexaHuke. KoOHcepBaTHUBHBIE W
JUCCUIIATHBHBIE CHCTeMbl. BHyTpenHss 5sHeprus. OOmedusuyeckuil 3akoH
COXPAHEHUS YHEPIUH.

6.  MOMEHT CHJIBI I MOMEHT MHEPLIHH TElla OTHOCHTENBHO OCH. YPABHEHHE
JBIDKEHUS TeNa, BPaILaioLerocsi BOKPYr HEMOABIKHOI ocu. PaGora, MOIIHOCTD,
KHHETHYECKasl YHEPTUsl P BpalaTeIbHOM JBHKEHUH.

7. MomMeHT umITynibca. 3aKOH COXpaHeHHsT MOMEHTa MMITyJbca. J|BrKeHue B
[IEHTPaTHLHOM TIOJIE.
8. OcHoBuble monoxkenuss MKT. Mogens wnaeansHoro rasza. OcHOBHOE

YpaBHEHHE  MOJIEKYJISIPHO-KMHETUUECKOW  TEOpHUu. YpaBHEHHE  COCTOSHUS
UICATBHOTO Ta3a. 3aKOHbI HJeaIbHBIX Ta30B.

9. MWpeampupiii 123 B cwioBoM 1one. Pacnpenenenne  bonbimana.
bapomerpuueckass  ¢popmyna. MaKCBEIUIOBCKOE — paclpelesieHue  MOJEKYI
uaeanpHOro rasa no ckopoctsm. Onsit HlTepHa.

10. TlepBoe Hawanmo TepmMoauHaMuKU. BHyTpeHHss1 sHeprus. PaboTa raza npu
n3MeHeHnu ero oovema. Temmora. TemmoemkocTs. [IpuMeHenne nepBoro Havaiza
TEPMOJIMHAMUKHU K M30IPOLIECCaM.

11. Bropoe nHawano TtepmoauHamuku. TemmoBsle MamuHbl. [ukn KapHho.
Ontporms. CTaTUCTUYECKUH CMBICT BTOPOTO Havaja TEPMOJUHAMUKU. DHTPOIHS
KaK KOJMYECTBEHHAs Mepa CTPEMJICHHS OT MOPsAKa K XAaOTUYHOCTH B COCTOSTHUU
TEIUIOBOTO paBHOBecHs. [IpuHIMIT BO3pacTaHus SHTPOITUH OTKPBITOH CHCTEMBI.

12.  Tsepnele Tena. CTpoeHHE KPUCTAUIMUECKHX M aMOP(HBIX TBEPIBIX TEIl.
Kpucrammmueckue pemerkn. Tunbl KpuctauioB. [leeKThl KpUCTANTUIECKON
pemreTkd. TemmoéMKOCTh KPUCTAIIOB

13.  DJeKTpocTaTHKa. OJEKTPUYECKUH 3apsai. 3aKOH COXpaHEHHs 3apsja.
3akoH Kynona. HampsskeHHOCTh M MOTEHIMAN 3JIeKTpHuecKoro nois. [lpuHiun
CYNEpHO3ULINH.

14.  Teopema Octporpaackoro — laycca st mons B BakyyMmMe U ee
npumeneHue. Ilone paBHOMEPHO 3apsKEHHBIX TE: HUTH (LWIMHApPA), MII0CKOCTH,
cdepsl, mapa.
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15.  Hwonextpuxku. [lomapuzamuss  nuanekTpukoB.  [lonsipu3oBaHHOCTS,
JVDJIEKTPUYECKass  BOCIIPUUMYHMBOCTb,  JIUAJIEKTPUYECKas  NPOHHLIAEMOCTb
BEIIECTBA. BEKTOp  DJEKTPUYECKOTO CMEIICHUS, ¥ WX CBS3b C BEKTOPOM
HOJIIpU30BaHHOCTH. Teopema ["aycca s o B IUAJIEKTPUKE.

16. IlpoBomHMKM B  3JIEKTPOCTATHYECKOM  TIOJE. DeKTPOEMKOCTh
npoBogHUKa. KoHpeHcaTtopbl. OHeprus 3apsHKEHHOTO TPOBOAHMKA. DHEPTHS
3apsHKCHHOTO  KOHJIIGHCATOpa. OJHEPrusl JIeKTpudeckoro momst. OObeMHas
IUIOTHOCTH YHEPTHUH.

17.  Onektpudyecknii  Tok. 3akomel Owma wum  [Jxoynsi—Jlenma B
T depeHInaIbHON U UHTEerpalbHOi (opMax, U UX OOOCHOBAaHUE C TO3UIUI
KJIACCUYECKOM  TEOpHHM  AJEKTPONPOBOAHOCTH  MeTayuioB.  CoONpoTHBIEHHE
npoBogHuKa. IlocienoBarenpHOE U MapauIeIbHOE COSAMHEHNE COTPOTHBIICHHH.

18.  YcnoBus cymectBoBaHus Toka. Croponnue cuibl. JD.J1.C. 3akon Oma amns
HEOJTHOPOJHOTo yuacTka wmemu. 3akoH Owma nans 3amkHyToM mermu. [IpaBuma
Kupxroda mis pacuera pa3BeTBIEHHBIX IIeTIEH.

19. MarnutHoe nosne. MarautHas uHAYKIUS. JIMHUM MarHuTHOM MHAYKLIMH.
3axon buo—CaBapa—Jlannaca. HanpsikeHHOCTh MarHUTHOTO nofist. L{upkymsiuus
BEKTOpa MarHUTHOM MHIyKuuu. [loist BUXpeBble U moTeHnuanbHbie. [1oTok
BEKTOpa MarHUTHOW MHAYKIUH. TeopeMa ["aycca Uit MarHUTHOTO MOJIA B BaKyyMe.

20. CunoBoe neiictBue MarautHOro moist. Cmma Awmmepa, cuna Jloperma.
Pabora o nepemMenieHnIo NPOBOAHUKA U KOHTYpa ¢ TOKOM B MArHUTHOM IIOJIE.

21. DNeKTpOMarHUTHasE WHIYKIHSA. 3aKOH JJIEKTPOMarHUTHOW HMHIYKIIWH.
O A.C. MHAYKOMM B JABWXKYIIUXCS W HEMOABIKHBIX MNPOBOAHMKAX. [IpuHIMMI
JICHCTBUS T€HEPATOPOB IIEPEMEHHOTO TOKa.

22. IHOYKTUBHOCTh ~ KOHTYpa. VHAYKTUBHOCTH  cojieHoWza.  SIBieHue
camounnyknuu. J.J.C. camonHaykuuu. MarHuTHas sHeprus Toka. IImoTHocTs
SHEPruy MarHUTHOTO TIOJIS.

23. MarauTHbBIe cBoOHCTBa BemecTBa. OpOuTanbHBIE W CIHMHOBBIE MarHUTHBIE
MOMEHTBI 3JIEKTpOHOB. HaMarHuuuBaHue NapaMarHeTUKOB M IUaMarHETHUKOB.
Hamaranmuennocts. MaruutHasi BOCHIPUMMYMBOCTS M1 MarHUTHAsl IPOHULIAEMOCTh
BeniecTsa. DeppOMarHeTUKH U UX CBOMCTBA. JIOMeHHas CTpyKTypa. MarHUTHBIN
THCTEpE3HC.

24. duznyeckue OCHOBBI Teopuu MakcBenna Ui 3JEKTPOMAarHUTHOTO TIOJIS.
3aKOH DJIEKTpOMAarHUTHOM wMHAyknuu B Qopme MaxkcBemna. Buxpesoe
3JIEKTpUYECKOE ToJie. 3aKOH IOJIHOTO TOKa B (popme MakcBemna. Tok cmenieHus.
Cucrema ypaBHeHHT MakcBeia.

25. CBOOOHBIE MeXaHMUYECKHe KoJieOaHust 0e3 TPEeHHs U TMPH HAIMYUN TPEHUSI.
VYnopyras u kBasmynpyras cwia. JluddepeHnnanbHpie ypaBHEHHUS JBUKECHHS
NPYKUHHOTO MasTHHUKa C TpeHHEeM M 0Oe3 TPEeHUs W UX pelleHHs. AMIUINTYAA,
KpYroBasi 4acToTa, (a3a rapmMoHH4ecKoro konebanus. Koaddummenr 3aryxanus.
Jlorapudmuyeckuii nekpement. JlooporHocTs. [lepuos 3aryxaromux KonedaHuit.

26. BriHyXIIeHHbIE MEXaHHMUYECKHE KOJICOaHUSI OCHMIUIATOpA TOA JCHCTBHEM
BHENIHEH cuHycounmanbHOi cuibl. JuddepeHunansHoe ypaBHEHHE U €ro
perenne. AMIIIUTYda U (aza BEIHYKAEHHBIX KonebaHuid. PezonaHc.
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27. BolHYXJIeHHbIE DJIEKTPOMAarHUTHble  KoneOanusi. [lepeMeHHBIH  TOK.
YacToTHBIE 3aBUCHMOCTH aMIUIUTY/ TOKa, HAIPSDKEHUH, cABUTA (a3 MEXIY TOKOM
W HaIpsHKEHHEM.

28. BonnoBoe pBwkenue. IlpomonbpHble M momepedHble BONHBL. CKOPOCTH
pacnpocTpaHeHHsT BOJHOBOTO (pOHTAa. YpaBHEHHE IUIOCKOH Oeryiieil BOJHBL.
JinHa BONIHBI, BOJIHOBOE umciio. BomHoBoe ypaBHeHue. [lnmoTHocTh  moToka
SHepruu (BeKTOp YMOBa). IHTEHCHBHOCTH BOJHBL.

29. DNeKTpOMAarHUTHBIE BOJIHBL. YpaBHEHHWE IUIOCKOW 3JIEKTPOMAarHUTHOH
BonHBI. BomHOBOe ypaBHeHme. Pa3oBas CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH.
Bextop VYwmosa-lloiinTuHra. VCTOYHMKM 3neKTpoMarHUTHBIX BojH. Illkama
AJIEKTPOMArHUTHBIX BOJIH.

30. 'eomerpuueckast ONTHKAa. 3aKOHBI TE€OMETPUYECKOM ONTHKHM M HX
npruMeHeHue (IPU3MBIL, TUIOCKKE U cepuiecKue 3epKalia, JTHH3bI).

31. Unrepdpepenuust BoiH. KorepeHTHOCTs BOMH. MeETOObl  MOTy4eHHS
KOT€pPEeHTHBIX HCTOYHUKOB CBeTa M HaOmoneHus wuHTepdepeHimu. OoOmme
ycloBHs MHTEPPEPEHIMOHHBIX MAaKCHMyMOB W MHHHMYMOB CBeTa JBYX
KOTepeHTHBIX BOJNH. VHTepdepeHnuss B TOHKMX IUIeHKax. [lojocel paBHOTO
HakJoHa. [Tonockr paBHoii Tonmmuzbl. Konsia HeroToHa.

32. Iudpakuust cBera. Ilpuamun Iroiirenca-®Openens. Merox 30H ®Ppenens.
Hdudpaxuus Openens. Judpakuns PpayHrodepa Ha menn u Ha AUGPaKIHOHHON
pemerke. CHEKTpaIbHOE Pa3IOKEHNE.

33. EcrecTBeHHBIl U mOJspu3oBaHHBIA cBeT. [lomspuzaropel. 3akon Mamroca.
[Monsipuzanust cBera MpH OTPaXKEHUHM M TPEIOMJICHWM CBeTa. 3akoH bprocrepa.
IMomapuzanuss cBeTta mOpu ABOMHOM JiydenpesnomiieHuu. IlomspusanyioHHbIE
NPU3MBI U TIOJISIPOUABL.

34. B3anmoeicTBHE 3JIEKTPOMAarHUTHBIX BOJH € BellecTBoM. [lucrepcust cBera.
HopmaneHas ¥ aHOManbHas AUCIEpCHA. OJIEMEHTapHas 3JIEKTPOHHAs TEeOopus
JIUCTIEPCUH.

35. TIporuBopeunst knaccuueckoit (usuku. M3mydeHue yepHOro tena. 3aKkoH
Kupxroga. 3akon Credana-bonpumana 3akoH cmemenuss Buna. Ksanropas
runore3a [lnanka. @opmyna Ilmanka 11 TeuioBoro u3imydeHus. OnTuyeckas
MTHUPOMETPHSI.

36. Doroanekrpuueckuii  dpdexr. 3akoHbl  poroaddekra.  YpaBHeHHE
OuHinreiiHa s dorodddexra. MUmnynse ¢ortona. JlaBnenue ceera. DPdext
KomnToHa.

37. DKcnepuMeHTaIbHOe 000CHOBAHME OCHOBHBIX WICH KBAHTOBOW MEXaHUKH.
Jluneituateie criekTpbl atoMoB. Mojienb atomoB 1o Pesepdopay u Bopy. Teopus
Bopa ans atoma Bogopoza.

38. T'mmoresa nge  bpoitna.  Judpakumss  smexktpoHoB.  COOTHOIICHUS
HeomnpenencHHocTel [efizenOepra. Ypasuenue Illpemunarepa. CrarucTudeckuid
CMBICT BOJTHOBOH (DyHKIIUH.

39. YacTuma B MOpsIMOYTOJIBHOM NOTEHIUANBbHON siMe. PemieHue ypaBHeHUs
[penuarepa. CoOCTBEHHBbIE BOJHOBBIE (PYHKIMHM WM DHEPreTHYECKHIl CIIEKT.
[MorennuanbHblil Oapbep. TyHHETBHBIH 2P deKT.
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40. Yactuna B cheprUueckoM CUMMETPUYHOM 1ojie. Bonopononono6Hbie aToMbI
B KBaHTOBOH MexaHuKe. YpaBHenue Llpenunrepa 11 CTalMOHAPHBIX COCTOSHUM.
DHepreTuvecKkrue ypoBHU. DHEPTrHsi BO30Y»neH!s 1 noHu3anuu. CIeKTphl aTOMOB.
Bonnoseie ¢ynknun. KpantoBsle umcma. I[IpocTpaHCTBEHHOE pacmpeneneHue
IUIOTHOCTHU BEPOSITHOCTH JJISL SJIEKTPOHA B aTOME BOJIOPOAA.

41. MHoroanektpoHHsle atoMbl. [Ipunnun [laynu. CTpykTypa 3HEpreTH4ecKux
YpOBHEH B MHOTOBJICKTPOHHBIX aroMax. llepmogmueckas cucTeMa 3IEMEHTOB
MenneneeBa. PentreHoBckoe — m3nmydeHwe. 3akoH ~ Mozmu.  TopmosHoe
PEHTT€HOBCKOE M3ITyUCHHE.

42. AToMBl B MarHHUTHOM Iojie. PaciieruieHne SHEpreTHYecKUX  ypOBHEH.
Oddexr 3eemana. AHoManbHOe pacmieruieHue. CHuH 3JeKTpoHAa. ATOM B
MoJieKyse. MoJIeKyIsipHbIE CIIEKTPHI.

43. DneMeHThl KBAaHTOBOW TEOPHUH W3ITydeHHS. BBIHYKIEHHOE M CIIOHTaHHOE
uznyuenue QortoHoB. Koaddumumentsr DiiHmreiina. TerioBoe paBHOBECHOE
nanydenue. JliomuHecuennus. [IpuHium paboTHl KBaHTOBOTO TeHeparopa.
OTKpbITHINA pe3oHaTop. CBONCTBA J1a3epHOTO M3TYyUESHUS M €r0 IIPUMEHEHHE.

44, 30HHas CTPYKTypa SHEPreTHYECKOrO CIIEKTpa SJIEKTPOHOB TBEPAOTO TeJa.
3anonHeHue 30H: METAJUIbl, AWAIEKTPUKH M IOJNYNPOBOAHHUKH. Pacnpenenenue
®epmu. YposeHs @epmu. BeipoxkieHue 3€KTpOHHOTO ra3a B METaJUIax.

45. DNIEeKTpONpPOBOAHOCTE METALIOB. TemmepaTypHas 3aBUCHMOCTb. SIBieHue
cBepxmpoBoanMocTH. KyrnepoBckue 3meKTpoHHBIE Mapbl. MarHUTHBIE CBOWCTBA
CBEpXIIPOBOJHMKA. 3aXBaT M KBAHTOBAaHHE MArHUTHOTO MOTOKAa. TyHHEIbHBIN

koHTakT.  Oddexkr  Jxozepcona wu  ero  mpumeHeHue.  [loHsiTHe
BBICOKOTEMIIEPATYPHOU CBEPXIPOBOIMMOCTH.

46. DIIEKTPONPOBOIHOCTh  MOJIYIIPOBOIHHKOB. Ionstre  ABIPOYHOM
MPOBOJTUMOCTH. TemneparypHas 3aBHCHMOCTb 3JIEKTPOIIPOBOJHOCTH.

CoOCTBeHHbIE M NPHMECHBIC IOJYHNPOBOAHUKH. OIEKTPOHHBIH M ABIPOYHBIN
MOJIyIPOBOJHUK. J[OHOpPHBIE M AKIENTOPHBIE SHEPTreTUYECKUE YPOBHU. Y POBEHBb
®epmu B HOTYIPOBOIHHUKAX.

47. KOHTaKT 31€KTPOHHOTO M JBIPOYHOrO MOJIYNPOBOJHUKOB. [loTeHIMANBHBIN
OGaprep p—N mepexona. BonbrammepHas XapaKTEpUCTHKA IMOJIYIPOBOJHHUKOBOTO
nuoxa. TpaH3ucTop.

48. Ctpoenue aromHoro suapa. Jledekr maccel. DHeprusi cBsizu. Moaenu sjpa.
[Ipupona saepHbIX CUIL.

49. PammoakTuBHOE W3JIydeHHEe M ero BuAbl. [IpuOOpbl Ui perucrpanuu
pPanMOaKTUBHBIX M3IYYEHHH ¥ YacTUI. 3aKOH  PaJHOaKTHBHOTO pacmaja.
3aKOHOMEPHOCTH O-pacraja u -pacmaja.

50. SAnepusie peakimu. IIpeBpamienue sinep. Ponp Helitpono. Peakius neneHust
anep. lennas peakuumst neneHus. SnepHslii peakTop. TepmosiaepHBIA CHUHTE3.
OHeprust 38e3/1. YTpaBIsieMblil TEPMOSIEPHBINA CHHTES.

51. CoBpeMeHHas ¢u3nyeckas kapTuHa Mupa. Mepapxust CTpyKTyp Marepui.
Yactunet u  aHTHYacTUlpl. Omsmueckuil Bakyym. CraHmapTHas MOJeENb
9JIEMEHTapHBIX 4acTHLl. KBapky, JenToHbl, KBaHThl ()yHAAMEHTAJIbHBIX IOJCH.
@OyHraMeHTaTbHbIE BO3JCHCTBUS. AJpoHBL.  [Opsidyas MOAENb W SBOJIOIUS
Bcenennoii.
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