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ABSTRACT

Bachelor’s degree in 27.03.01 Standardization and Metrology

Study profile -

Course title: Physics

Basic (variable) part of Block 1, 6 credits (
Instructor: ( Matsutsin A.A.))

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 padoueii mporpaMMe JUCHUAIINHBI
«Du3uKa»

I[I/ICI_II/IHJ'II/IHa «Duzuka» BKJIFOUYCHA B OHKIJI CCTCCTBCHHOHAYYHBIX u
MaTCMAaTUYCCKUX JUCHMIIJIMH I BCECX CHGHH&J’IBHOCTCﬁ HaHpaBHCHI/Iﬁ IIOATOTOBKH

27.03.01 CrangapTuzanus 1 METPOJIOTHS.

[Iporpamma kypca "®usmka" cocTraBieHa B COOTBETCTBHUM C TpeOOBAaHUSIMHU
TOCY/IapCTBEHHOTO 00pa30BaTENLHOTO CTAaHJAApTa BBICIIETO MPO(ecCHOHATBHOTO

oOpa3oBaHMUs.

OO6m1ast TpPyJI0EMKOCTh COCTaBJsieT 6 3a4eTHhIX enunui] (216 yacoB), peanuzyercs
Ha 1 1 2 Kypce BO BTOPOM M TPEThEM CEMECTpe. YUEOHBIM IUIAHOM IPELYCMOTPEHBI
JIEKIIMOHHBIE 3aHATUA (36 yacoB), J1abopaTtopHbie paboThl (36 4acoB), MpPaKTUYECKUE
sanatus (54 daca), camocrosTenbHas padorta ctyaeHToB (63 waca), KOHTpOdb (27
yacoB). ®opma NpoMexyTOYHOM aTTECTALUU — 3a4€T BO BTOPOM CEMECTPE U SK3aMEH B

TPEThEM.

JIJist ycrenrHoro u3y4eHus: AUCHMIUIMHBL «Du3ukay y o0ydaromuxcs JOJKHBI
ObITh 3HAHUE OCHOB Kypca (U3MKM U MATEeMaTHKU cpeAHeil oOueoOpa3oBaTenbHON
IIKOJIBI WJIM CpesiHero npodeccuoHanbHoro oopazoanusi. Kypce pusuku HaunHaercs co
BTOPOTO CEMeCTpa M TpearnojaraeT 3HaHWE Hadal MaTeMaTHYeCKOro aHajmu3a,
aHAJTUTUYECKOM  TeoMmeTpur  (BEKTOpHOW  aireOpel) B 00BEME  OJHOTO
MPEIICCTBYIONMIET0 ceMecTpa oOyueHus (mpoum3BojHas, auddepeHiman QyHKIUHA

OJIHOM M MHOTHX MEPEMEHHbIX, UHTETpall, AU dhepeHnaabHble ypaBHEHUS

Jucuunnuna «®u3uka» OCHOBBIBACTCS Ha HAYAJIbHBIX 3HAHMSIX, MOJTYYEHHBIX B
X0Jle M3yYeHHMs TakuX JUCLUMIUIMH, Kak «Marematuka» B 0ObEME OJIHOTO
MPEAIIECTBYIONMET0 ceMecTpa oOydeHus (mpousBogHas, auddepeHnman QyHKIUU
OJIHOM M MHOTHX MEPEMEHHBIX, UHTErpaj, AuddepeHuanbable ypaBHeHUs ). « DU3HKa»
ABJIIETCSI OCHOBOM [UJIi M3Y4YEHUs TaKuX JUCHMIUIMH, Kak «TexHuueckas
TepMoauHaMukay. Colep)kaHue TUCIUIUIMHBI OXBAThIBAET M3YYEHHUE CIEIYIOIINX
pa3lenoB: OCHOBBl ~MEXaHUKHM, MOJIEKyJApHas (u3uka ¢  TepMOAMHAMUKA,
AIEKTPOCTATUKA, JJIEKTPOJUHAMHUKA, KOJEOAHUs U BOJHBI, OINTHKA, KBAaHTOBAs

MEXaHHKa, SJIEMEHTHI SIePHON (HUBUKH.

Heap aucuunmiaunbl — GOPMUPOBAHHUE y CTYJAEHTOB SICHBIX MPEACTABICHUN 00



OCHOBHBIX TIOHATUSAX M 3aKOHAX (U3UKH, CTWIA (PU3HMUECKOTO MBIIUICHHUS,
COBpEMEHHOW Hay4yHOW KapTuHbl Mupa. Kypc ¢u3uku nomkeH NpuUBHBATh CTYIACHTAM
BBICOKYIO KYJIbTYPY MOJEIUPOBAHNS BCEBO3MOXHBIX SIBIICHUN U MTPOLIECCOB, 3HAKOMUTh
C HAyYHBIMU METOJaMH, a TaKXe€ MOJATOTOBUTH OOIIETEOPETUYECKYI0 0a3y s
NPUKIATHBIX U MPOPUINPYIONNX JUCHHUILIUH (MaTepHalOBECHNE, JIEKTPOTEXHUKA U
AIIEKTPOHUKA, TEOPETHYECKUE OCHOBBI JJIEKTPOTEXHUKH, HIIEKTPHUUECKUE MAIIHHBI,
AIIEKTPOIPUBO/, SIEKTPUUECKUE U3MEPEHNUS).

3agaun:

— W3yYCHHE OCHOBHBIX (PM3WUYECKHMX SIBJICHWM, OBIaJcHUE (yHIAMEHTAIbHBIMU
MOHATUSMHU, 3aKOHAMH U TEOPUSIMH KJIACCHUYECKOW W COBPEMEHHOW (DU3WKH, a TaKkKe
MeTOoJaMU (PU3NYECKOTO UCCIICIOBAHMUS;

— OBJIaJICHUE MPUEMAMU U METOJIaMH PEIICHUS] KOHKPETHBIX 3a/1a4 U3 Pa3InyHbIX
oOnacTeil pu3uKwy;

— ¢GopMUpOBaHHE HABBIKOB MPOBEACHUS (DU3NUYECKOTO AKCIEPUMEHTA, OCBOCHUE
Pa3TUYHBIX TUTIOB H3MEPUTEIHPHONU TEXHUKH.

— TI0Ka3 HEpa3pbhIBHOM CBSI3U (PU3UKU U TEXHUKH.
B pesynbrare u3ydeHuss JaHHOW AMCIUIUIMHBI Yy oOydarommuxcs (GOpMUPYIOTCS

CJICAYIOIINE KOMITIETEHIIUHU (PJI€MEHTHI KOMITETCHITUH ).

Kox u gopyauposica JTtansl (OPpMUPOBAHMA KOMIETEHIIUH
KOMIIETCHINH

OCHOBHBIE (PU3UYECKHE 3aKOHBI;

OIIK-2 OCHOBHBIE METOJIbI ¥ IPUEMBI TTPOBEACHUS
(bU3MYECKOT0 IKCTIEPUMEHTA B CIIOCOOBI 00paboTKU

CIIOCOOHOCTB M TOTOBHOCTB 3Haer JKCIIEPUMEHTAJIbHBIX TAHHBIX;

y4acTBOBAaTh B OpraHU3aluu OCHOBBI B3aUMOCBSI3U (DU3HKHU C TEXHUKOM,

paloThI 1O HOBBILLIEHUIO HAYYHO- MIPOMU3BOJICTBOM U JPYTMMH HayKaMHU

TEeXHUYECKUX 3HAHUM, B Pa3BUTHH HaubOoJsee BayKHbIE U (yH/IaMEHTAIbHBIE TOCTHKEHUS

TBOPYECKON HHUIUATHBEI, ¢buznyecKoil HayKu

PalMOHANIN3aTOPCKOM U HNPUMEHSATH 3aKOHBI (PU3UKHU JJ1s1 OOBICHEHUS

H306p6TaT6J'ILCKOﬁ ACATCIBbHOCTH, Pa3JIMYHBIX ITPOLIECCOB,

BO BHEJIPEHUH JIOCTIKCHUH VYmeer MPUMEHSATD JJIOTUYECKHUE IIPUEMBI MBIIIICHUS - aHAJIU3 U

OTEUECTBEHHON U 3apyOe:KHOI CUHTE3 IIpH PEIICHUHN 3a]1a4;

HAyKH, TEXHUKH, B HAyYHO 0OOCHOBBIBATH IPUHUMAEMbIE METO/IbI

HCTIOJIb30BAHUH TIEPEIOBOTO pemicHuA HpO(i)eCCI/IOHaJ'H)HBIX 3aaa4

OIBITa, 00ECTIEYMBAKOIINX METOJIaMH TEOPETHUYECKUX U IKCIIEPUMEHTAIBHBIX

s¢dexTuBHYI0 paboTy UCCIIeIOBaHMM B (PHU3UKE;

YUPEKICHUS, TIPEATIPUATHSA Braneer HaBbIKaMU pelIeHUs 3a/1a4 MPOoPeCCHOHATbHON
JIEATENIbHOCTH C ITPUBIIEYEHUEM COOTBETCTBYIOLIETO
(bu3UKO-MaTEMaTUYECKOTO anmapaTa




Jns ¢dopmupoBaHHs BBHIINIEYKAa3aHHBIX KOMIIETEHIIMM B paMKax AUCLMUILTAHBI
«Ha3Banme» mnpUMEHSIOTCS CIEAYIOIIHE METOAbl aKTUBHOTO/ HHTEPAKTUBHOTO
o0yueHus: «JIeKIUA-0ece1a, «TUCKYCCUsD».

1. CTPYKTYPA U COJEPKAHUE TEOPETUYECKOM YACTH
KYPCA

1. BBenenune. ®u3nyecKrue 0CHOBbI MEXaHUKH. (6 4aCOB)

1.1. ®usuka kak Hayka. MeTonbl (PU3MUECKOTO MCCIIEOBAHUS: OMBIT, THIOTE3A,
DKCHEPUMEHT, Teopus. Pu3nka u Marematuka. Pusnka u ecrtectBo3HaHue. Ouznka u
dbunocodus. Jranel uctopud Guzuku. Ponb QUMK B pa3BUTUM TEXHUKU U BIMSHHUE
TeXHUKU Ha pa3Butue ¢uszuku. Ponbs dusuku B oOpazoBanuu. CTpyKTypa W 3a7aud
Kypca HpU3uKy.

1.2. Tlpenmer mexanuku. Kimaccuyeckas u KBaHTOBash MeXaHWKa. KnHeMmartnka w
nuHaMuka. Mojenu MeXaHUKHU: YacTula (MaTepualibHasi TOYKa), CHUCTEMa YacTHil,
aOCOJIIOTHO TBEPAOE TEJIO0, CIUIONIHAS cpena. DJIeMEHThl KuHemaTuku. Cucrema
otrcueta. BekropHsie (u3nyeckue BeMUnHbL. [lepemerienue, CkopocTh, HOpMaIbHOE U
TAHTCHUUAIBHOE YCKOPEHHUSI YacTUIbl MPU KPUBOJIMHEHMHOM JBHKCHUHU. YTJIOBasd
CKOpPOCTb U YTJIOBOE YCKOPEHUE NMPHU JIBMKECHUU MO OKPYKHOCTH, UX CBSI3b C JTUHEUHOMN
CKOpPOCTBIO M JINHEMHBIMU yCKOpeHUsAMU. [locTynaTenbHOE U BpalaTebHOE IBUKEHUE
tBepaoro tena. (1 4).

1.3.0nementsl nuHamuku. I[lepBwiii 3akoH Hprorona. IlonsTHe uHEpIMAILHOMN
cucreMbl orcuera. Macca. Bropoii 3akoH Herotona. Tperuit 3akon Herotona. Mmnyisc
Tena. YpaBHeHHE JBUKeHUsA. OCHOBHas 3a/ladya JUHAMHUKU. Pob HaYalbHBIX yCIOBHUM.
Kiiaccuuecknii NOpUHIMI TPUYMHHOCTH. 3aKOH COXPAHEHUSI HUMITYJbCa. 3aKOH
JBIOKCHUS LIEHTpa uHepuun. Peakxmuegnoe osuoicenue. @opmyna L{uonkosckoeo. (1 4).

1.4. PaGota. MomHocTts. KunHeTnueckass sHeprusi. DHEprusi B3auMOJCHCTBUSI.
[TorenuuanbHas 3Heprus ynpyroctu. llorennmansnas sneprus tsrorenud. (1 4).

1.5.CBsI3b MOTEHIIMANBHON CUJIbI C TOTEHIIMAILHON 3HEpruei. 3aKOH COXpaHEHUs
SHEpruu B MexaHuke. CBA3b 3aKOHOB COXPAHEHUA C CUMMETPUEN MPOCTPAHCTBA U
BpemMeHH. KOHCEepBAaTMBHBIE W JAUCCUNATUBHBIE CUCTEMbl. BHYTpEHHSISI >HEPTUS.
OO01edu3nyuecknii 3aKOH COXpaHeHHs FHepruu. [loTeHmanbHble KpUBbIE. YIIPYTUM U
Heynpyruit yaap. (1 4).

1.6.YpaBHeHHEe NBIKEHHS Tella, BPAIIAIOMIETOCs BOKPYT HEMOABUKHOM OCH.
MOMEHT CHJIbI U MOMEHT UHEPIIMH TeJla OTHOCUTENbHO ocH. (1 4).

1.7.MomMeHT umnyJibca. 3aKOH COXpPAHEHUsST MOMEHTAa HUMITyJibca. J[BH)KEHHE B
[EHTPAIBHOM TMoJie. PaboTa, MOIIHOCTh, KUHETUYECKAsE SHEPTHs NP BpallaTeIbHOM
npuxenuu. (1 9).

1.8.Ilpunuun  otHocutenbHocTH  [amumnes.  IlpeoOpaszoBanue — [Mamwes.
Kiaccuuecknii  3aKOH ~ CJOXKEHMSL ~ CKOPOCTEM. [loctynmatel  DUHIITENHA.
OTHOCUTENBHOCTh OfHOBpeMeHHOCTH. [IpeoOpazoBanust Jlopenua. MHBapuaHTHOCTH
3aKOHOB MPUPOJIBI OTHOCUTENHHO TIpeoOpazoBanuii Jlopenua. JlyinHa Ten B pa3IMUHbBIX
cucremMax otcuera. JIIMTENBHOCTh COOBITUH B pa3HBIX CHCTEMax OTCUeTa.
PenaruBucTCKUi 3aKOH CHOXEHUsT ckopoctei. HWHTepBanm Mexay COOBITHUSMH.
OCHOBHOM 3aKOH PENIITUBUCTCKON JMHAMUKHU. DHEPTUs B PEISITUBUCTCKON JUHAMHUKE.
DHeprus MoKosl. (CAaMOCTOSITETbHO)

1.9.Heunepuuanbabie cucteMbl otcueta. Cuitel nHepiu. BTopoii 3akon HeroToHa
JUIl  HEUHEPLUHMAIbHBIX CHUCTEM OTCU€Ta. OKBUBAJIICHTHOCTh WHEPIHUAIBHBIX H



TaroTeronmx macc. KoHmenmuu oOmieil Teopun OTHOCUTENbHOCTH. [IposiBieHue cui
uHepuuu. LlentpoOexnas cuna unepuuu. Cuna Kopuonuca. (caMmocTosiITeIbHO).

1.10.95meMeHThl MEXaHWKHW CIUIONTHBIX cpen. CTanmoHapHOE TeUCHHUE. Y paBHCHHE
HEPA3PBIBHOCTU [JII HEC)KHUMAEMOM KHUIAKOCTH. MmeanbHas >KUIKOCTh. YpaBHEHUE
bepnymumn.  Buyrtpennee  Tpenwe. TeueHue  BA3KoM  kuakocth.  [loHsTme
TypOYJIEHTHOCTH. YTpyroe Teno. Ynpyrue aehopManud U HanpsbkeHus. 3akoH ['yka.
Huarpamma Hanpspkenuit. Ilnactuueckue aepopmanuu. [lpegen  mpodHOCTH.
(caMoCTOSATEILHO)

2. MouaekyasipHasi pu3nKa ¥ TEPMOIHMHAMHUKA. (4 Yaca JIeKIHii)

2.1.JluHaMuYecKre U CTaTUCTUYECKHUE 3aKOHOMEPHOCTHU B (u3nke. MolekynsipHas
busuka u TepMoauHamMuKa. TepMoauHamMuyeckue nmapamerpsl. Temmeparypa. Mojenb
uaeanpHoro rasza. (OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KMHETUYECKOW TEOPHH.
YpaBHEHHE COCTOSIHMS UICAJIBHOTO ra3a. 3aKOHbI uicanbHbIX ra3os (0,5 yac).

2.2VneanpHBIA Ta3 B cwioBoM 1mone. Pacmpenenenne  boibivana.
bapomeTrpuueckas gopmyiia. MakcBeIIIOBCKOE paclpeeIeHUE MOJEKYJ HI€aTbHOIO
rasa o ckopoctsaMm. OnsiT Tepna (0,5 vac).

2.3.IlepBoe Hawano TepmoauHamuiku. BHyTpennss sHeprus. Pabora rasa mpu
u3MeHeHun ero ooObema. Terora. TemnoemkocTh. IIpuMeHeHuwe mnepBoro Hauana
TEPMOJMHAMHUKUA K wH30mpoieccaM. AnuabatHblid mporiecc. YpaBHeHus Ilyaccona.
PabGora raza B anumabatHoM mnporecce. Kiaccuueckas TeopUsl TEIJIOEMKOCTH
WJIeJIbHOTO rasa (2 yaca).

2.4.Heobpatumble mpoueccel. SIBneHus nepeHoca. CpemHss JIMHA CBOOOJAHOIO
npoOera mosiekys raza. Jluddysus. Buyrpennee tpenune. TermonpooaHocTs (1 gac).

2.5.BTopoe Hayano TepMoJuHaMuKU. HeBO3MOXKHOCTh BEUHOIO JABUTaTesis BTOPOTO
pona mammubl. [{ukn Kapno. Makcumanensiii KITJ[ TerutoBori MammHbl. XOJIOAUIbLHAS
marmuHa (1 gac).

2.6.CTaTUCTHUECKUN CMBICT BTOPOTO Hayaia TEPMOJAMHAMUKH. ODHTPOMUS Kak
KOJIMYECTBEHHAsA Mepa  CTPEMIIEHMS OT TOpSANKAa K XaOTUYHOCTH B COCTOSIHUH
TEIUIOBOTO paBHOBecHs. lIpuHIMIT BO3pacTaHus SHTPONMHU OTKPBITOM cUCTEMBI. Mnen
cuHepreTuku. CaMoOpraHu3aIlysl B )KUBOW U HEXXHBOU MPUPOJIC. (CAMOCTONTETbHO).

2.7.Teopema Heprcra. HemocTmxuMocTh aOCOTIOTHOTO HYyJsA. PeanbHble rasbl U
JKUJIKOCTH. MEXMOJIEKYJISIPHOE B3aUMOJEHCTBUAE. DKCIIEPUMEHTAIBHBIE U30TEPMbI pe-
anbHOTO rasza. YpaBHeHue Ban-nep-Baanbca. ComnocraBienue wuzorepm Bau-nep-
Baanbca ¢ 3kcriepuMeHTAIBHBIMU H30TEpMaMu. Kputudeckoe coctosinue. BHyTpeHHs s
sHeprusi peanbHoro rasza. Oddexr [Dxoyns — Tomcona. CximkeHue Ta3oB U
NOJyYCHHE HU3KUX TeMIepaTyp (CaMoOCTOSAITEbHO).

2.8.0cOo0EHHOCTH MOJIEKYJISIPHOTO B3aWMOJEUCTBUS M TEIUIOBOTO JBUKEHUS B
xuakoctu. [loBepxHOCcTHOE HaTskeHHE kuakocTH. CmaumBanue. JlaBieHwe Ha
VCKPUBJICHHO! MOBEPXHOCTH KUIKOCTU. KanmuiisipHbie SBICHUS (CAMOCTONATENBHO).

2.9.TBepapie Tena. CTpoeHHE KPUCTAIMYECKHMX U aMOP(HBIX TBEPIBIX TEII.
Kpucrannmueckue pemerku. Tumbl kpuctaiioB. [{edekTbl KpUCTAIIMUECKON PEIIETKH.
TennoéMKOCTh KPUCTAUIOB. 3aTPyAHEHHUS KJIacCUYeCKOM (u3uku B OOBICHEHUU
TEMIIEPATypHOM 3aBUCUMOCTU TEIUIOEMKOCTH TBEpAbpIX Ten. (CamocTrosiTebHaA
pa6ora, Tpopumona §§ 70-73).

2.10. ®a3e1 u ycinoBus paBHoBecus (a3. {uarpamma cocrosiHus. Vcnapenwue,



cyonumarnys, miasneHue. Pa3zoBbie mepexoabl IEPBOTO U BTOPOrO  poja. YpaBHEHHE
Knanetipona - Kinaysuyca. (CaMoCTOSITEILHO B 03HAKOMHUTEJILHOM TJIaHE).

3. DuaekTpocraTuka. (4 yaca Jexuuii)

3.1.1. DnekTpocraTuka. DIEKTPUUSCKUNA 3apsl. 3aKOH COXpaHEHUS 3apsaa. 3aKoH
Kynona. HanpsokeHHOCTH 3yeKTpudeckoro mnoss. HanpspkeHHOCTh MOJisi TOYEYHOTO
sapsiaa. [puranmn cyneprio3urun. Jumnois. (14ac.)

3.2.1. Tlorok BekTOpa HaNpPsLDKEHHOCTHU dJeKTpudeckoro mnois. Teopema
Octporpanckoro—I'aycca. [lone paBHOMEpHO TPOTSKEHHBIX TeN: HUTH (LIUIMHIAPA),
IUIOCKOCTH, cepsl, mmapa. (1 gac).

3.3.1. Pabota mepemenieHus 3apsja B dJeKTpuueckoMm moiie  I[loTeHumanbpHas
DHEPrusl B3aUMOJECHCTBUS TOYEUHBIX 3apsaoB. L{MpKysUMs BEKTOpa HaIpPSKEHHOCTH
ANEKTPOCTATUYECKOr0  moys.  [IOTEeHHHAIbHOCTH  ANEKTPOCTATUYECKOTO  ITOJIS.
[Torenunan. IToTeHuuman nosisg TodedHoro 3apsaa. [IpuHOMN cynepno3uiuu s MOJs
CHUCTEMBI 3aps0oB. Pa3HOCTh MOTEHIHMANIOB. DKBUIOTCHIMAIBHBIC MOJISI 3apSKEHHOU
cdepsl. (1 gac).

3.4.1. lumons BO BHEIIHEM BJeKTpocTaTmueckoM mone. [lomspu3zarus
JUAJIEKTPUKOB. [Tonsipru30BaHHOCT®, TUAJIEKTpUYecKas BOCIIPUUMYHBOCT,
IUAJIEKTpUYECKas  MPOHHUIIAEMOCTh  BemecTBa. CBs3b  MOJSPU30BAHHOCTH €
MOBEPXHOCTHOM IUIOTHOCTBIO 3apsioB JUAJEKTPUKA. BekTtop HanpshKeHHOCTH
IIEKTPUYECKOTO CMEIIECHHS], © UX CBA3b C BEKTOPOM NOJIIpU30BaHHOCTU. Teopema
["aycca niid mosst B IUAJEKTPUKE. Y CIOBUS HA TPAHULIE pa3zelia IBYX JUAIEKTPUUECKUX
cpen. (1 yaca).

3.5.1. IIpoBOAHMKY B 3IEKTPOCTATUYECKOM I0JI€. DIEKTPOCTATUUECKAS UHTYKIIHSL.
HanpsokeHHOCTh TOJIE BHYTPHU TMPOBOJHUKA. JKBUIOTECHIIMAIBHOCTh  MOBEPXHOCTH
MPOBOJAHUKA. DJIEKTPOCTATUUECKAs 3allluTa. 3apsuKeHHBINM NpOBOJHMK. PacnpeneneHnue
3apsiia 10 MOBEPXHOCTH U MOJISl BOJIM3H MOBEPXHOCTHOE COETUHEHHE COMPOTUBIICHUH.
(1 gac)

4 . IlocTosiHHbIN TOK (4 yaca)

4.1.YcnoBus cymectBoBanus Toka. Ctoponnue cuibl. J.J[.C. 3akon Oma nms
HEOJHOPOJHOTO ydacTka nenu. 3akod Oma s 3amkHyTo# 1ienu. [IpaBuna Kupxroda
JUIS pacyeTa pa3BeTBICHHBIX 1eneil. (4 yaca).

4.2.J5eKTpUYECKHi TOK B BakKyymMe. OMHUCCHUOHHBIC siBJIeHHS. TOk B rasax.
HecamocToSTENBHBIN M CAMOCTOSTENBHBIN pa3psia. BoibrammnepHas xapaKkTepHUCTHKA

ra3oBOro paspsaa. Buasl ra3oBbeix paspsaaos. [lorstue o miasme. ( caMocTosiTeIbHAS
paoora).

5. Marderusm. (64.)

5.1.MarauutHoe mnosie. MarHuTHas WHAYKUUSA. JIMHMM MarHUTHOW WHIYKLUU.
3akon buo — CaBappa — Jlamnaca. HanpsbkeHHOCT, MarHUTHOTrO mosisi. MarHuTtHoe
[oJIE MPSMOTO TOKa, KPYroBOTO TOKa, COJEHOMAA C TOKOM. MaruutHoe moJe
JIBrxymierocs 3apsaa. (1 gac).

5.2.llupkynsiiusi BEeKTOpa MarHMTHOM WHAYKIMU. MarHutHOe Moje AJIMHHOTO
cosieHoHu1a ¥ Toponaa. Ilons Buxpessle M noreHuManbHbie. [I0TOK BEKTOpa MAarHUTHOW
uaaykunu. Teopema ["aycca qiist marautHoro nons. (1 gac).

5.3.Cuna Ammnepa. B3aumopeiicTBue mnapauieabHbIX TOKOB. Pamka ¢ TOKOM B
OJTHOPOJHOM MAarHUTHOM MoJjie. MOMEHT cuil. DHEpPrusi paMKd C TOKOM BO BHEIIHEM
MarHMUTHOM Tojie. PamMka ¢ TOKOM B HEOJHOPOJHOM MarHuTHoM mose. PabGora mo



IIEPEMEILICHHIO ITIPOBOAHUKA U KOHTYpPa ¢ TOKOM B MarHuTHOM 1osne. (1 gac).

5.4.Cuna JlopeHua. JIBuKeHME 3apsOKEHHBIX YacTHL B  MarHUTHOM U
amekTpudeckoM mossix. [{ukmorpon. Macc-cnektpomerp. Tokamak. Dddekt Xomra.
(camocTOSITEILHO).

5.5.05mekTpoMarauTHas MHAYKIUsA. BbIBOJ 3aKOHA AJIEKTPOMArHUTHOM MHAYKIIUU
u3 3akoHa coxpaneHus: sHepruu. [Ipasuno Jlenna. 3./1.C. uHAYKUMH B IBUXKYIIUXCA U
HETMOJBWKHBIX MPOBOAHMKAX. [IpHHIMN AEHCTBHUS TE€HEPATOPOB IMEPEMEHHOTO TOKA.
Buxpesbie Toku. (1 4yac).

5.6.lHayKTUBHOCT,  KOHTYypa.  MHAYKTHMBHOCTH  cojieHoWjaa.  SIBieHue
camomHaykuuu. J./[.C. camounaykunu. TOKM Npy 3aMBIKaHUM W Pa3MbIKAHUM LEIMU
MOCTOSTHHOTO TOKa. MarHuTHasi SHeprus Toka. [IMOTHOCTh SHEPTrUM MAarHUTHOTO TOJIA.
SIByienue B3auMHOM HHAYKIMU. TpanchopMaTopsl. (CaMOCTOSITEILHO).

5.7.MaruutHble cBoMcTBa BemecTBa. OpOuTanbHbIE U CIMHOBBIE MAarHUTHbBIE
MOMEHTBHI  3JIEKTpOHOB. HamarHuumBaHue mNapaMarHETUKOB W JUAMarHETHKOB.
HamarnnyenHoctb. MarnuTHass BOCHPUMMYMBOCTh W MAarHuTHas MNPOHUIAEMOCTh
BEIIECTBA. (CaMOCTOsITEIbHAS PadoTa).

5.8.HanpspkeHHOCTh MarHUTHOTO Tmoys  L{upKymsius HanpsokeHHOCTH  (3aKOH
MOJIHOTO TOKA). YCIOBUSL HA TPaHULE pa3liena AByX MarHeTutoB. deppoMarHeTuku u
ux cBoiictBa. JlomenHas  cTpykrtypa. MaruuTHelii  ructepe3uc.  Pabota
nepemMaranyuBanus Geppomarneruka. Marautoctpukims. Touka Kropu. @epputsr. (1
yac).

5.9.0cHoBbl Teopuu MakcBemia g 3JEKTPOMArHUTHOTO MOJs. 3aKoH
3IIEKTPOMAarHUTHOW MHIYKUUU B (hopme MakcBemia. BuxpeBoe anekTpuueckoe moJe.
3akoH monHoro Ttoka B ¢opme Makcemia. Tok cmemenus. Onwitel Poymanma u
DiixenBasibaa. Cucrema ypaBHeHui MakcBesuia. Matepuanbhbie ypaBHenus. (1 gac).

5.2.6. Kojgedanusi 1 BOJIHBL. (6 4acoB JIeKINH).

6.1.YpaBHeHHnEe TapMOHUYECKHX KoJieOaHWl. Ympyras M KBa3uymnpyras CHia.
VYpaBHeHUE ABMIKEHUSI MPYKUHHOTO MAasSTHHKA, €ro pelleHue. AMIUIMTYIa, KpyroBas
yacTora, (a3a rapMOHHUYECKOro KojeOanus. BekropHas auarpamma. OHeprus
rapMOHMYECKOro KkoyieOanusi. Maremarndeckuii MasTHUK. Du3nueckuid MasTHUK.
Konebarenbublit koHTYp. (1 yac).

6.2.CnoxxeHre OJMHAKOBO HAMpAaBJICHHBIX KOJEOAHWUN OIHOW YaCTOTHI, OJIM3KHX
4acToT, KpaTHBIX 4acToT. CJI0KeHHE B3aUMHO TMEPIEHAUKYISPHBIX KoeOaHnuid. OUrypsl
Jluccaxy. (camocTosiTeibHasi padoTa).

6.3.Konebanuss mpyKMHHOTO MasTHHUKa ¢ TpeHueM. Jluddepennuanpuoe
ypaBHeHUE ero JBwkeHus. Pemenue ypapHeHus. Koaddumment 3aTyxaHus.
Jlorapubmuuecknii nekpement. JloOpotHocTs. Ilepuon 3aTyxaromux KosieOaHUM.
CBoOomHbIe 3aTyXaronue Koyuedanus B kojaebaTenpbHOM KoHType. [Juddepennmnansuoe
YpaBHEHHE U €T0 pelieHrne. XapakKTepUCTUKH 3aTyxaHus. ApTokosniebanus. (1 yac).

6.4.BeiHyX/IeHHBIE  KOJICOAHMS  OCHWJUISATOpAa TMOJ  JEHCTBUEM  BHEIIHEH
cuHycouganbHou cuibl. {uddepennnansuoe ypaBHEHUE U €ro pelieHre. AMIUIUTYAA U
daza BbIHYXJACHHBIX KojeOanuil. Pe3onanc. BbIHyXJAeHHBbIE 3JIEKTPOMATHUTHBIE
Kojebanus. YacTOTHbBIE 3aBUCUMOCTH aMIUTUTY T TOKA, HAMPSKEHUH, ciBUra (a3 Mexmay
TOKOM U HanpsibkeHueM. [lapamerpuueckuiil pezonasc. (1 gac).



6.5.KBasucraunonapusiii Tok. JleiicTByrolee U cpeaHee 3HaYCHUS] EPEMEHHOTO
Toka. CONMpOTUBIIEHHE, UHIYKTUBHOCTh U €MKOCTh B LM MEPEMEHHOTO TOKAa. 3aKOH
OMa f1s nerneid nmepeMeHHOro Toka. BeKTopHbIe auarpaMMbl U METOJ KOMILJIEKCHBIX
aMIuTyz. Pe3oHanc B mocnenoBartenbHON U napajuienbHou nenu. (1 gac).

6.6.BonnoBoe nBmxkenue. IlpomonbHbie u momepeyHble BOJHBL. CKOpOCTH
pacnpocTpaHEHHUs BOJTHOBOTO (PpoHTA. YpaBHEHHE TUIOCKOW Oeryieil BosHbI. J[muHa
BOJIHBI, BOJHOBOE uucio. BomHoBoe ypaBHenue. DHeprus Oeryimied BoiHbl. [loTox
sHeprun. Bektop YMoBa. uTeHCcHBHOCTD BoHBL. (1 4ac).

6.7.Crosiune BOJHBI. YpaBHEHHE CTOAYEH BOJHBL. Y3JIbl U MYYHOCTH CTOSUYEH
BOJIHBL. COOCTBEHHBIE KOJieOaHUsI CTepKHEW M CTpyH. 3BYKOBbIE BOJIHBI. BricoTa,
TeMOp, TpoMKoCcTh 3Byka. OJddexr J[omnepa. VYiubTpasByk. YIapHble BOJHBI.
(camocTosITEIbHASI PadoTa).

6.8.O5meKTpoMarHuTHBIC BOJHBI. Y PAaBHEHHE IIOCKON AJIEKTPOMATHUTHOM BOJIHBI.
BosnHoBoe ypaBHeHue. Da3zoBasi CKOPOCTh JIEKTPOMArHUTHBIX BOJH. BekTtop YmoBa-
[ToviHTHHTA. VICTOYHMKH 3JIEKTPOMArHUTHBIX BOJH. IlIKkana 371eKTpOMarHWTHBIX BOJIH.
(1 gac).

7. BoanoBasi ontuka. (CaMocTosiTeIbHOE H3yYeHHE)
7.1.'eomeTpuyeckas ONTHKA. 3aKOH OTPaKEHHsI U IpesnomiieHus: cBera. [lonHoe
oTpakeHue cBera. lIpenomnenune cBera B mpusme. dopmyna mun3bl. [locTpoenue
n300paxenus B muH3ax. [loHsTHe 0 BomokoHHOM ontuke. doTomerpus. .

7.2.  UWurepdepenuuss BoaH. KorepeHTHOCTh BOJH. MeTonbl NONIy4YEHUs
KOT€PEHTHBIX MCTOYHUKOB CBeTa M HaOmtoAeHus uHTepdepeHiuu. OOmue yciIoBus
UHTEep(EPEHLUUOHHBIX MAKCUMYMOB U MUHHUMYMOB CBETa JBYX KOTE€PEHTHBIX BOJIH.
HNuTepdepeHIOHHBIE TOJIOCH OT ABYX IIeJieil Ha MIocKoM 3Kkpane (meton FOHra).
Nutepdepennnss B TOHKUX TuieHKax. [lojockl paBHOro HakioHa. [lonocwl paBHOU
tonmHbl. Konbna HeroTona. IlpocBeTnenne ontuku. UHTEphEpOMETpHI.

7.3. ludpaknus ceera. [lpunnun [rolirenca-Openens. Judpaxmus Dpenens.
Meton 3o ®penens. Judpakuuss Ha Kpyriom oTBepcTUM U Jucke. Judpakius
@paynrodepa Ha Wend U Ha AUPPaKUMOHHON pemieTke. CreKTpallbHOE pa3sIoKEeHHE.
Pa3pemaroias cnocoOHOCTh CIIEKTPAIbHBIX TPUOOPOB.

7.4 Untephepeniuss 1 gudpakiuus CBeTa NpU rojiorpaduyueckord 3amucu |
BOCIIpOU3BeJeHUN HHpopManuu. Judpakuus peHTreHOBCcKuX jyded. Dopmyna
Bynwda-bparra.

7.5.EctectBeHHbIli M moyisipu30oBaHHbId cBeT. [lomspuzatopsl. 3akoH Mantoca.
[Tonsipr3anust cBeTa NOpH OTpPaXEHUU MW TPEIOMIIEHMH CBeTa. 3akoH bprocrepa.
[Tonsipu3anust cBeTa NMpu JABOWHOM JydenpesomieHud. [lonspru3anuoHHble IpU3Mbl U
HOJIAPOUIBL. .

7.6.UckycctBenHas onrtuyeckas anm3otponus. Oddexr Keppa. Ontuueckas
aKTUBHOCTb. Bparenue miockoctu nossipuszaruu. Iddext Dapanes. .

7.7. B3aumojelcTBUE 3JIEKTPOMArHUTHBIX BOJH C BemecTBoM. [lucnepcus
cBeta. HopmanbHas u aHomanbHas AUCHEpPCHUs. DJIEMEHTapHasl 3JIEKTPOHHAS TEOpus
nucnepcun. llornomenne cBeta. 3akoH byrepa. [Paccednue cBera. 3akoH Pernes.
MonekyapHOe paccessHUE CBETa)]. .



8.0cHOBBI KBaHTOBOM (pU3NKH. (6 YACOB JIEeKIMH)

8.1.IlpotuBopeunst kiaccuueckon Qu3uku. M3mydenue uvepHOro Tena. 3aKOH
Kupxroda. 3akon Credana-bonbimana 3akon cmemenus Buna. KBantoBasi rumotesa
[lnanka. ®opmyna [Tnanka mis TermwmoBoro m3mydeHus. Ontuueckas nupometpus. (1
qgac).

8.2.®otoanexTpuueckuit 3pdext. 3akonsl porordpdexra. YpaBHeHne DAHIITEHHA
st poroaddexra. Umnynse horona. lapnenue ceera. dpdexkr Komnrona. (1 gac).

8.3.OkcnepuMeHTaNbHOE O0OCHOBAaHUE OCHOBHBIX HJEH KBAHTOBOM MEXAHMKH.
Jluneituateie criekTpbl aToMoB. Mojiens atomoB o Pesepdopay u bopy. Teopus bopa
JUIS aTOMHOTO si7ipa BoJopo/a. (caMocTosiTeJIbHASI padoTa).

8.4.I'unoreza ne  bpoinsa.  Jdudpakuus  snektpoHoB.  COOTHOIIEHUS
HeonpeneneHHocten [eizendepra. Ypasuenue lpeaunrepa. CTaTuCTUYECKUA CMBICT
BoJTHOBOU (pyHk1mu. (1 yac).

8.5.Uactnma B mMpAMOYTOJbHOM TMOTEHIMANBbHON siMe. Pemienne ypaBHeHUs
[peaunrepa. CoOCTBEHHbIE BOJIHOBBbIE (DYHKIIMM W SHEPreTHYECKUI CHEKTP.
[ToTennmanbubiii 6apbep. TyHHenbHbIN 3G dekT. (1 yac).

8.6.YacTtuma B cepudecku cuMMeTpudHOM Tojie. Bogopomomnogo6Hbie aToMbl B
KBAaHTOBOM MexXaHHKe. YpaBHeHue IllpenuHrepa s CTaMOHAPHBIX COCTOSHUM.
OHepreTuueckue ypoBHU. DHEprusi Bo30ykAeHUS W HOoHU3auMH. CHEKTpbl aTOMOB.
BonnoBele ¢ynkuuu. KsantoBele umcna. IIpocTpaHcTBeHHOE —pacrpeneseHue
IUIOTHOCTH BEPOATHOCTH ISl DJIEKTPOHA B aTOME BoJopoaa. (2 gaca).

8.7.MHuoroanexktponHsle atoMbl. [Ipuniun I[laymu. CtpykTypa sHEpreTudecKux
YpPOBHEH B MHOTOJJIEKTPOHHBIX aromax. llepuonnueckas cucreMa dIEMEHTOB
MenneneeBa. PeHTreHoBCckoe u3iaydyeHHe. 3akoH Moznu. TopMO3HOE pEHTI€HOBCKOE
u3jIydeHue. (caMmocTosiTeJIbHAsI padoTa).

8.8. Cimun oanexktpoHa. AToM B MoJiekyse. MOJEKYISIpHBIE  CIEKTPHI.
(camocTosiTesibHAs padoTa).

8.9.0nementbl kBaHTOBOW craTucTHKH. a3oBoe mpocTtpaHcTBO. DyHKIUHU
pacnpeneneHud. [loHATHE O KBAHTOBBIX cTaTUCTHKAaX boze—OuHiTeitHa u Pepmu—
[upaka. IloHsATHE O KBaHTOBOW TEOPUM TEMJIOEMKOCTH MW AJIEKTPONPOBOJHOCTH
KpUCTAILIOB. (caMocTosITeIbHAN padoTa).

8.10. DneMeHTH KBAaHTOBOM TeOpUM U3Ty4deHUsS. BBIHYXIEHHOE U CIIOHTaHHOE
usnydenne  poroHoB. Koaddunmentsr OinmTeitHa. TemmoBoe  paBHOBECHOE
usnydenue. Jlromunectennus. [Ipunmun paboTel KBaHTOBOTO TeHepaTopa. OTKPBITHII
pe3onarop. CBoiicTBa Ja3epHOr0 M3IYYCHHUS U €ro MpUMeHEeHue. (caMocTosiTeIbHast
paoora).

9.9/1eMeHTBI (PU3UKH TBEPAOTO TeJia. (4 yaca JIeKI1H)

9.1.30HHast CTPYKTypa HSHEPTETUYECKOTO CIIEKTpa DJEKTPOHOB TBEPJOTO Tela.
3anoyIHEHUE 30H: METAILJIbI, AUAIEKTPUKHU U MOTynpoBoaHuKU. Pactipenenenue @epmu.
Yposenb @epmu. BripokieHne 31eKTpOHHOTO ra3a B metamiax. (1 gac).

9.2.271eKTpONPOBOIHOCTh METAIOB. TemmepaTypHas 3aBUCUMOCTb. SIBjeHUE
CBEepXIpoBOAUMOCTH. KynepoBckue »diIeKTpoHHbIE mMapbl. MarHuTHbIE CBOMCTBA
CBEPXIPOBOJIHMKA. 3aXBaT U KBAHTOBAHWE MAarHUTHOTO MOTOKA. TyHHEIbHbIN KOHTAKT.
Oddexr [xozedpcona u ero mnpumeHeHue. lloHsTHE BBICOKOTEMIIEPATYPHON
cBepxmpoBoaumocT. (1 gac).



9.3.071eKTpONPOBOAHOCTh  MOJIYIPOBOJHUKOB. [lonaTe  nbBIPOYHOMN
IPOBOAMMOCTH. TemmepaTypHasi 3aBUCUMOCTb 3JIEKTPONPoBOAHOCTU. COOCTBEHHBIE U
IPUMECHBIE  IOJYNPOBOJHUKH. DJIEKTPOHHBIA M  JBIPOYHBIA  MOJYyNPOBOIAHHK.
JIoHOpHBIE M  aAKLENTOPHBIE DJHEPreTUYECKHUE YpPOBHU. YpoBeHb dDepmu B
nonymnpoBonHukax. (1 gac).

9.4 KoOHTakT 3JEKTPOHHOTO M JBIPOYHOTO MOJYHMPOBOAHUKOB. [loTeHIMANbHBIN
Oapbep p-n-Tiepexona. BombrammepHass XapakTepUCTHKa IMOIYHNPOBOJHUKOBOTO THOAA.
Tpansucrop. (1 yac).

10.ATOMHOE PO W dJIeMEHTApPHbIE YaCTHIIbI. (4 Yaca)

10.1 Ctpoenue atomuHoro sjpa. Jledekr macchl. DHeprus cBA3U. Monenu sapa.
[Ipupona snepusbix cui (1 4ac)

10.2 PagmoakTuBHOE W3IydeHHWE © €ro BUAbL. [IpubOpel IS perucTpanuu
PAaIMOAKTUBHBIX  H3JIYYCHMM M  YacTHUIL. 3aKOH PaIMOaKTUBHOIO paclaja.
3aKOHOMEPHOCTH OL-pacriajia U 3-pacrajia(caMoCTOATENbHO)..

10.3 SAnepubie peakiuu. Ilpespamenue snep. Ponb HeiitpoHoB. Peakuus neneHus
anep. Llennas peakuus neneHus. SAnaepHsiii peaktop. TepMOsaepHbI CUHTE3. DHEPTHs
3Be3]1. YTpaBisieMblil TepMosiiepHblid cuHTe3 (1 yac).

10.4 CoBpemenHas (usmyeckas kapTuHa Mupa. Mepapxusi CTPyKTyp MaTEpHH.
Yactuupl 1 antnyactubl. Gusznueckuit BakyyMm. CTaHaapTHas MOJEIb JIEMEHTAPHBIX
yactull. KBapku, nenToHbI, KBaHThl (DyHIaMEHTaNIbHBIX Mojeil. dDyHaaMeHTaIbHbIC
BO3JEUCTBUS. AJIpoHbl. fapa aroMoB. ATombl. Monekynabsl. Makpockonuyeckue
COCTOSIHMSI BELIECTBA: Ta3bl, XKUAKOCTH, IUIa3Ma, TBepable Tena. [lmaHersl. 3Be3nbl.
[Nanaktuku. I'opsyas moaens u 3Bostonust Becenennoil. (2 yaca).

2. JABOPATOPHBIHN IPAKTUKYM

Mexanuka(12 yacoB).

DKcriepuMeHTallbHasi TpoBepKa 2-1o 3akoHa HeroToHa
Onpenenenne kordduieHTa BHYyTPEHHETO TPEHUS KUIKOCTH MeTo1oM CToKca.

OHpeI[eJ'IeHI/IC MOMCHTA MHCPIHUHU TCJI

e

W3menenue yckopeHusi CBOOOJHOTO TAJEHUS C TOMOIIBI0 MaTeMaTHYE€CKOTO

MasITHHUKA.

5. OmnpeneneHre MOMEHTA UHEPLUU TBEPJIOTO TeJIa HA OCHOBE 3aKOHOB
PABHOYCKOPEHHOTO JIBUKEHUS.

6. H3mepenne yckopeHUs: CBOOOTHOTO MAJCHHS C IIOMOIIBI0 000POTHOTO MasiTHUKA

~

Hccnenosanue onpenenenue monyiis KOura metogom nsruba.
8. T'mpockor.

MoJieKyJISIpHO-KHHETUYEeCKAsl TeOPUsi M TepMOIUMHAMMKA. (12 yacoB)

3aKoHBI UACaIBHOTO ra3a (2 4acoB)

N3yueHne noBEpXHOCTHOIO HATSHKEHHSI METOJIOM OTphIBa (2 yaca)
Ornpenenenue TEIIOEMKOCTH METANIOB(2 yaca)

Pacnpenenennie MakcBemia(2 yaca)

e
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Ornpenenenue OTHOIIEHUS TEINIOEMKOCTEHN Bo3yxa (2 yaca)
Onpenenenve koddumeHTa BI3KOCTH Bo3ayxa (2 gaca)

DJIeKTPUYECTBO M MarHeTusMm (24 yacon)

Brognoe 3anstue. [lorpeninoctu snexkTpuyeckux npudopos (2 yaca)
DJeKTpocTaTUdecKoe mose(2 yaca)

[TocTosiHHbIN TOK (2 Yaca)

CONpOTHUBIJICHUS (2 yaca)
5. H3yueHue TeMIiepaTypHON 3aBUCUMOCTH TPOBOJHUKOB M TMOJYIPOBOJHUKOB (2

Jaca)
6. V3MepeHHe COMPOTHBIIEHUH METOJJOM MOCTa Y MHCTOHA(2 yaca)
7. VI3yuenue mpolieccoB 3apsiaa U pa3psiia KoHaeHcaropa (2 yaca)
8. MarnuTHOe ToJie MPSIMOTO MPOBOTHUKA C TOKOM(2 yaca)
9. MaruuTtHOe moJje coxeHonaa(3 yaca)
10. M3ydenwne snexTpoHHOTO Oocimiuiorpada (3 gaca)

Kosaebanusi u Bosinbl. (10 yacoB).

UccnenoBanue cBOOOIHBIX KOJICOAHUN B SJIEKTPUUECKOM KOHTYPE.

1
2.
3.
4
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HccnenoBanre BIHYXACHHBIX KOJI€OaHU B KOJIEOATEIHbHOM KOHTYDE.
OnpeneneHue CKOPOCTU 3ByKa B BO3/IyX€ € MOMOIIbIo ¢puryp Jlnccaxy.
N3yyeHue 35eKTpUYeCcKUX KoJeOaHuil B CBA3aHHBIX KOHTYpax

HCCJ’IGI{OB&HI/IC 3aBUCHUMOCTH IIOJJHOM U MOJE3HOU MOIIHOCTH OT BHCIHIHCTO

N3ydeHne 3JIEKTPUYECKUX IPOLECCOB B NPOCTBIX JMHEWHBIX UEIAX IpHU

JIEVUCTBUM TAPMOHUYECKOMN 3JIEKTPOABUKYILEH CUITBI
BoanoBasi onTuka. (6 4yacon)
N3yuenne nudpakiyu cBeTa OT OJHOM I1Ieu
Onpenenenue AJIMHBI CBETA TPU MOMOIIM TU(PPAKIIMOHHON PEIIETKH
N3yuenue naTepPpepeHIMoHHoN cxembl kKojel HproTona

N3yuenue siBJIeHUsI MOJIIpU3AIMU CBETA U TIPOLIECCOB MIPOXOKIACHUS CBETA Yepe3

AHU3O0TPOITHBIE CPEIIbI
N3yuyenue nudpakuuu cBeta Ha AUPPaKUIUOHHOMN peleTke

OmnpeneneHue GOKYCHBIX PACCTOSSHUM TOHKUX COOUpATEIbHON U pacCeUBaroIeH

JIVH3
OcHOBBI KBAHTOBOI U aTOMHOM ¢pu3uku (8 yacoB).

N3yuenue cnektpa Bogopoaa

Onpenenenue pe3oHaHCHOrO noTeHuumana merogqom @panka u ['epna

N3yuyenue BHenHero ¢potodddexra

N3yyenue abCOMOTHO YEPHOTO Tena

OnpeneneHne KOHUEHTpPALMM W TMOABW)XHOCTA  HOCHUTENEH
MPOBOAHUKE MeTo10M d(pdekTa Xoa.

N3yuyenue B3anmoielicTBHs O€Ta-U3IIy4eHHs C BEIIECTBOM

TOKa

B



3. MPAKTUYECKHUE 3AHATUSA
Mexanuxa (6 uacos).
1. KuHeMaTuka nocTynaTelabHOrO M BpaIaTENbHOTO JBHKEHHUS. 3akoHbI HproTOHA
2. Pabota u sHeprusi.
3. JluHaMuKa BpaIaTeabHOTO JBUKCHHUS
Mouexyasipuas pu3uka u TepMoauHamMmuka (4 yaca).
1. VYpaBHEHMS COCTOSIHMS, 3aKOHBI MJI€AJIbHBIX T'a30B. Pacnpenenenune bonbimana.
Pacnpenenenne Maxkcaeia.
2. llepBoe Hauano TepMoAMHAMUKH. BTOpoe Hauaao TepMOAMHAMHUKHY.
DJieKTpocTaTHKA. (4 Yaca)
1. Hanpspk€HHOCTB anekTpudeckoro nojis. [lpuHuun cynepno3unuu.
[Torennman nomns. CBsA3p HANPSIKEHHOCTH C MIOTEHIIUATIOM.
2. DNEeKTPOEMKOCThb. DHEPTUS MarHUTHOTO OIS

ITocTostnHbIN TOK (4uyaca)
1 .Kmaccudeckast Teopus 3IEKTPOIPOBOTHOCTH METAJIOB.
2. 3axoHbI MOCTOSTHHOTO ToKa. [TpaBuna Kupxroda

Marnerusm (10 yaco).

1. Wuaykuust MarHuTHOro 1moJjsi. [IoTok MarHUTHOM MHAYKITUY. .

2. CumoBoe neiicTBre MarHUTHOTO ToJis1. Crita Amriepa. Pabota B MarHuTHOM TIoJIe.

3. Cuna Jlopenma. JIBmkeHNE 3apsHKCHHBIX YaCTHI] B AJICKTPUICCKUX U MarHUTHBIX
MOJISIX.

4. DeKTpoMarHuTHAsI UHAYKIUS

5. CamouHayKuus. DHEprusi MArHUTHOTO MOJIS

Kone6anus u BosiHbI (12 yacos).

CBoOOIHBIC KOJIeOaHus Oe3 TPEHHS U TIPU HAJTUYUU TpeHwus. (44)
BreinyxaceHHbie KoyieOanus. (24)

KBasucrannonapusiii Tok. 3akoH Oma JJIs 1IeTH MepeMEeHHOTO ToKa. (2 4.)
MexaHudeckue v AIeKTPOMarHUTHBIC BOJIHBI (24aca)

Nurepdepennus u audpaxuus (2 yaca)

Hudpakuus

OcHOBBI KBAaHTOBOM (pusuku (8 yacos).

ok whE

1. 3akoHbI TEMIOBOTO M3NyuyeHusi. KBaHTOBbIE CBOICTBA CBETA.

2. ®otorddexr.

3. nuna Boausbl ae bpoitns. CooTHollleHne HeonpenenaéHHocten [ elizendepra.

4. VYpasuenue lllpeaunrepa. Yactuia B MOTEHIMATBHON SIME.

DeMeHThI PU3MKH TBEPIAOTO Teja. (2 yaca)

1. DnexkTponpoBOJHOCTh METAILIOB TemmnepaTrypHasi 3aBUCUMOCTb.
CBepxXIpoBOAUMOCTb.



ATOMHOE SIZIPO U 3JIeMeHTapHbIe YacTulbl (44aca).

1. Crpoenue aTOMHOTO siipa .JleheKT Macchl U PHEPTHs CBSI3U SApa aToMa. 3aKOH
PagMOaKTUBHOTO pacIiaaa

2. Snepusie peaxiun. [IpeBpamenus saep. Llennas peakuus. TepmosinepHblit
CUHTE3.

4 YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOLIIUXCSI

Y4eOHO-MeTOIMIECKOe 00ECTICUCHHE CAaMOCTOSTEIFHOM Pa0OTHI 00YJAFOIITNXCS 110
nucruiinHe «HasBanue quciurInHbeDy npeacTaBieHo B [Ipunokennn 1 u BKIIOYaeT B
ce0s:

IJIaH-TpaUK BBIMOJHEHUS] CaMOCTOATEIBHOM paboOThl 1O JUCHMIUIMHE, B TOM
YuCiIe IPUMEPHBbIC HOPMBI BpPEMEHH Ha BHITIOJTHEHUE 10 KaXKIOMY 3aJIaHHIO;

XapaKTEePUCTHKA 3aJaHUil I CaMOCTOSITEIBHOW pPabOThI OOyJaromuxcs u
METOMYECKHE PEKOMEH IAIUN 110 WX BBITIOJIHCHHUIO;

TpeOOBaHMS K TIPEJCTABICHUIO W OPOPMIICHUIO PE3YJIBTATOB CAMOCTOSTEIBHON
pabdoThI;

KPUTEPUH OLICHKU BBITTOJTHEHUS CAaMOCTOSITEIILHON pabOTHI.

Tax oice, 6 danHom pazoeiie HeOOXOOUMO YKA3AMb MPYO0eMKOCMb KOHMAKMHOLL
pabomsi 6 uacax (Hanpumep.: 36 uacoé pabomvl 6 yeiom, uz HUx 4 uaca ayoumopHou
pabombl), memamuxy, cCneyuuKky u mMemoouyeckKue peKxomMeHoayuu KOHmpoaupyemou
CAMOCmMoAMeNbHOU pabomul N0 OUCYUNTIUHE, BKIIOYASI KAK ayOUMOPHYIO (6 KOHMaKme ¢
npenodagamejnem), max U B6HEAYOUMOPHYIO YACMb CAMOCMOSMENbHOU pabombl
obyuarowezocs.

5.KOHTPO.JIb JOCTUXKEHUA LEJIENA KYPCA

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPU BBIIIOJIHEHNN BCEX
JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHLIX PITY JOM.

[Tpuem sK3amMeHa UK 3a4€T MOTYT OCYIIECTBIISITHCS B (pOopMax:

-TECTUPOBAHUS;

-yCTHOM CJla4yd MaTepuala;

- 10 pe3yJbTaTam peUTHHTA.

Ne | KonTponupyem OueHouHbIE CpecTBa -
n/m bl€ MOYIH/ Konp! u aTansr popmupoBanus HaVMEHOBAHHUE
paszensl / TeMbl KOMIIETEHIIUH TeKYIIHA IPOMEXKYT
JUCLATUIMHBI KOHTPOJIb O4Has
aTTecTauu
;i




Paznen 1. VYeTHbli onpoc | DKk3aMeH
dusngeckue (OIIK-2) | 3uaer (YO-1) Bonpocst
OCHOBBI 1-16
MEXaHUKU YcrHblii onpoc | DK3aMeH
(YO-1) Bomnpocst
Ymeer Kontponbnas | 1-16
pa6ora (T1P-2)
Tecr (TIP-1)
VYcrHbil onipoc | Dk3aMeH
(YO-1) Bonpocst
Braneer Konrponbnas | 1-16
pa6ora (TTIP-2)
Paznen 2. 3nact VYcrHbil onpoc | Dk3aMeH
OCHOBBI (OIIK-2) (YO-1) Bonpocst
TEPMOJIMHAMUKH 17-35
u VYcrHbll onpoc | Dk3aMeH
MOJICKYJISIPHOM (YO-1) Bompocsr
pusuxu Vmeer Kourponenast | 17-35
pa6ora (TTIP-2)
Tect (ITP-1)
VYcTHbIl onpoc | Dk3aMeH
(YO-1) Bompocst
Brageer Kontponbnas | 17-35
pa6ora (ITP-2)
Paznen 3. YcrHbIi onpoc | DK3aMeH
Onekrpocratuka | (OINK-2) | 3Haer (YO-1) Bonpocst
Y TIOCTOSIHHBIN 36-53
AIIEKTPUYECKUI VYeTHblil onpoc | Dx3aMeH
TOK (YO-1) Bomnpocst
YwMmeer Kontponbras | 36-53
pa6ora (ITP-2)
Tect (ITP-1)
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bompocst
Braneer KonTponbHast 36-5%
pab6ora (ITP-2)
Paznen 4. VYeTHblil onpoc | Dx3aMeH
Onexkrpomaruer | (OIIK-2) | 3uaer (YO-1) Bonpocsr
H3M 54-75
YcTHbIl onpoc | DK3aMeH
(YO-1) Bompocst
Ymeer Konrponsnast | 54-75
pab6ora (ITP-2)
Tecr (TTP-1)
VYcrHbIi onpoc | DKk3aMeH
(YO-1) Bonpocst
Bnaneer Kontponbnas | 54-75
pabora (T1P-2)
Pedepar
VYeTHbli onpoc | DKk3aMeH
(OIIK 2) | 3naet (YO-1) Bonpocst
76-99
Ywmeer VYcrHbil onpoc | Dk3aMeH




(YO-1) Bomnpocst

Kontponbnas | 76-99

pa6ora (T1P-2)

YcrHblii onpoc | DK3aMeH

(YO-1) Bompocsr
Braneer KontponbHas 76-9%

pa6ora (T1P-2)

6 Pa3nen 6. YcrHblii onpoc | DK3aMeH
BonHoBas (OIIK-2) | 3naer (YO-1) Bompocsr
OITHKA 100-111

VYcrHbil onpoc | Dk3aMeH

(YO-1) Bonpocst
Ymeer Konrponsnas | 100-111

pa6ora (T1P-2)

VYcTHbIl onpoc | Dk3aMeH

(VO-1 Bomnpocsr
Brageer KOHTp)OJILHa;I 1003.11

pab6ora (ITP-2)

7 Pazpgen 7. YcrHbli onpoc | DK3aMeH
KBanToBas (OIIK-2) | 3naer (YO-1) Bomnpocst
buznka 112-126

VYcrHbll onpoc | Dk3aMeH

(YO-1) Bomnpocst
Ymeer Konrponpnas | 112-126

pa6ora (ITP-2)

VYcrHbll onpoc | Dk3aMeH

(YO-1) Bompocsr
Brnaneer Konrponpaas | 112-126

pab6ora (ITP-2)

Pedepar

TUnoBblE KOHTPOJBHBIE 3aJaHUsl, METOAUYECKHME MATEPHUAJbl, OINPEICIISIOLINE
MPOLIETyphl OLICHUBAHUSI 3HAHWM, YMEHUN U HAaBBIKOB U (WMJIM) OTbBITA JACSITEIBHOCTH, a
TaK)Ke€ KpUTEPUH U TTOKa3aTesid, HEOOXOIMMBIE ISl OLIEHKU 3HAHUHM, YMEHUN, HABBIKOB
U XapaKTepU3yIOIIUe JTanbl (OPMHUPOBAHUS KOMIIETCHIIMH B MPOIECCE OCBOCHUS
oOpaszoBaTeILHON TPOrpaMMBbl, IIpecTaBiieHbl B [Ipunoxenun 2.

6.CIIMCOK YYEBHOM JJUTEPATYPHI U HHOOPMAIIMOHHO-METOJUYECKOE
OBECHHEYEHUE JUCHUIIJIMHBI

OCHOBHAA JIMTEPATYPA
MEXAHHUKA

1. CagenbeB u.B. Kypc ¢usuku: Tom 1. Mexanuka. MonekynspHas husuka: yd.
[Tocobue. T.1. M.. 4-e u3n., crep. — crl.: U3AATENBCTBO «IaHby, 2008T.-352¢:

2. AnemkeBwd B.a., IEICHKO JI.T., KapaBaeB B.a. Kypc o01ieit ¢puznku. Mexannka
http://e.lanbook.com/view/book/2384/



http://e.lanbook.com/view/book/2384/

N

ok

. KanmanraukoB H.I1., CMOH/IBIPEB M.a. OCHOBBI (pM3HKH: yueO. J1Jis By30B: B 2 T.—
2-¢ m31. [lepepab. T.1. —nabopatopus 3nanuii 2017r.—400 c. 432 c.

. http://e.lanbook.com/books/38/ Banuies m.r., MOB3HED a.a. Kypc o0Omei
busuky : yuebHOE mocodwue. 2-¢ u3fa., CTep. — CIo.: U3JATEIBCTBO «IAHBY,
2010. — 576c.

. http://e.lanbook.com/books/163/ unues a.u. ¢pusnka : yaeOHOE Mocodue. 2-¢
U3]1., UCTIP. — c10.: U3aTeIbCTBO «IaHby», 2009. — 672c.

. http://e.lanbook.com/books/239/ xypc pusuku: yueouuk as By308: B2 1. T. 2.
6-e u3a., ucnp. Y mgon. / mox pen. B.H. 1030BCKOTO. — CTI0: N3/1aTEIHCTBO
«1aHby, 2009. — 608c.

. http://e.lanbook.com/books/236/ xypc ¢usuku: yueonuk s By308: B2 1. T. 1.
6-e u3a., ucnp. M mon. / mox pen. B.H. 1030BCKOTO. — CTI0: M3/1aTEIHCTBO
«i1aHby, 2009. — 608c.

MouexyasipHas pusuka

. KukouH u.K., KUKOUH a.K. MOJIEKyJsipHas Qusuka./ usa.4-e crep. — cno:

«i1aHby., 2008. — 480c.

. . CaBenbeB u.B. Kypc ¢u3uku: ToM 1. MonekyinspHas pusuka: — cno.: u3a-Bo

«i1aHby, 2008r.-352c.

. http://e.lanbook.com/books/38/ Banumies Mm.r., MOB3HED a.a. Kypc o0Imei
bu3uky : yueOHoe rmocobue. 2-e u3aa., Crep. — cno.: U3aTeIbCTBO «JIaHbY,
2010. — 576c.

. http://e.lanbook.com/books/163/ uenues a.n. pusrka : yueOHOE mocodue. 2-¢
W3]1., UCTIP. — CH0.: U3JIaTebCTBO «JIaHby, 2009. — 672c.

. http://e.lanbook.com/books/239/ kypc usuku: yueOHuK 171t By30B: B2 T. T. 2.
6-e uzn., ucnp. U nom. / mox pex. B.H. 1030BcKoOro0. — cnb: U31aTENHCTBO
«i1aHby, 2009. — 608c.

. http://e.lanbook.com/books/236/ kypc pusuku: yueOHuK ais By30B: B2 T. T. 1.
6-¢ u3n., ucnp. U nom. / mox pex. B.H. m030BCcKOT0. — CNO: M31aTEIBCTBO
«i1aHby, 2009. — 608c.

DJIEKTPUYECTBO U MAarHETU3M

Banumies m.r., moB3Hep a.a. Kypc oOieit gpusnku: yaedHoe nocodue. Cnod.: naHb,

2010. -576 c.

WBnues a.a. ¢pusuka — cnod: jganb, 2016.72¢ :http://e.lanbook.com/view/book/

1. CaBenbeB U.B. Kypc (PU3UKHU: TOM 2. DIEKTPUIECTBO U MarHeTU3M. BOJTHBI.

Ontuka: yu. [Tocobue. B 3-x TT1. 4-€ u3n., ctep. — cnd.: U3AaTEIBCTBO «JIaHbY,

2008r.-352c¢

2. Tpodpumona T.u. Kypc GU3UKU. — M.: BbIcas mkosa, 2002-2009.

3.3ucMaH, T.a., Kypc oomei pusuku, Tom 1. Mexanuka. MonekymnspHas ¢Gu3uka,

KOJIeOaHUs M BOJIHBL./ T.a. 3UCMaH, 0.M. TOJEC. - U31. 7-€, CTEeP.. - CIO: «JIaHbY.,

2016. - 340 c.

http://e.lanbook.com/books/38/ Banumer M.T., HOB3HEp a.a. Kypc o0meH Gpusnkw :

ydaeOHoe mocobue. 2-¢ u3fa., cTep. — cro.: u3AaTeIbCTBO «IaHby, 2010. — 576¢.

http://e.lanbook.com/books/163/ usnues a.n. pusmka : yaeOHOE mocodue. 2-¢

W3]1., UCTIP. — CO.: U31aTeNbCTBO «JIaHby, 2009. — 672c.



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

http://e.lanbook.com/books/239/ kypc dusuku: yueOHuk i By30B: B 2 1. T. 2. 6-

e u3f., uctp. W norm. / moj pen. B.H. 1030BCKOT0. — CIIO: U31ATEIBCTBO «JIAHDY,
2009. — 608c.
http://e.lanbook.com/books/236/ xypc ¢usuku: yaeOHuK 11t By30B: B 2 1. T. 1. 6-

e 3., ucnp. 1 nomn. / mox pen. B.H. 1030BCKOTr0. — CII0: U3ATENBCTBO «JIaHbY,
2009. — 608c.

Onrtuka

1

2
3
4

@puiil ¢.3., TAMOpPEBA a.B. Kypc obmien puzuku: yueonuk. B 3-x Tt. T.3. Onrtuka.
AtomHas ¢usuka. - cro.: ganb, 2009.- 656¢.

. JlanacOepr r.c. — ontuka .u3x ,pusmaraur 2017r.

. KukouH u.K., KUKOHH a.K. — MoJIeKyJisipHas ¢pusuka. M3n nans,2008.

. http://e.lanbook.com/books/38/ BamuiiieB M.T., TOB3HEP a.a. Kypc 0OIIeH GpU3UKH :

ydeOHoe nocodue. 2-e u3fa., crep. — cno.: U3aTeabCTBO «IaHby, 2010. — 576c¢.
http://e.lanbook.com/books/163/ usnues a.n. pusmka : yaeOHOE mocodue. 2-¢

U3J1., UCTIp. — C0.: U31aTeNbCTBO «JIaHby, 2009. — 672c.
http://e.lanbook.com/books/239/ kypc ¢usuku: yaeOHUK 11t By30B: B 2 1. T. 2. 6-

e u3f., ucnp. 1 gorm. / o pen. B.H. 1030BCKOr0. — CIO: U31aTEIBCTBO «JIAHDY,
2009. — 608c.
http://e.lanbook.com/books/236/ xypc ¢usuku: yaeOHuK 1u1st By30B: B 2 1. T. 1. 6-

e u3f., ucnp. W nom. / mox pen. B.H. 1030BCKOTO. — €O: M3/1aTETBCTBO «JIAHBY,
2009. — 608c.

JlononmHuTeNBHAS IUTEPATYpA
Mexanuka, MoleKyssipHas (pU3MKa, IEKTPUUECTBO U MAarHETH3M, ONITHKA

1. 3ucwman, r.a., kypc obmieit ¢pusuku, Tom 1. Mexanuka. 1U3a. 7-e, ctep.. - cno:
«1aubp»., 2016. - 340 c.

2. MarBeeB a.H. ME€XaHUKA U TEOPUsI OTHOCUTEIILHOCTH.—; MOJICKYJIsIpHAst
dbuszuKa. — M.,; JJIEKTPUUYECTBO W MarHeTusMm uza.Jjanb 2010r

3. Uponos u.e. mexanunka. OCHOBHBIC 3aKOHBI: yueO. /(151 By30B.—5-¢ u3.,
uctp.—u3ar omaom, 2015.— 320 c.

4. BenoHy4YKHWH B.C., 3aUKHH JI.4., [IUTICHIOK F0.M. OCHOBBI (PU3UKH, T.II, M.:

¢buzmarmut, 2007.

MatBeeB a.H. MosiekyJisipHas pusuka, 1ann,2010, -359 c.

KanamHukoB c.r. —3JeKTpHUYECTBO. — M.: HayKa, 1977.

7. Kamamaukos 3.T. o0mwuii Kype pusuku: snexkrpudecTBo: yueb. [Tocob. s

ctyn. ®usny. Crient. By3oB. — 4-e uzn., nepepab. M mononH. —

¢uszmatiut,2008. — 592 c.

KukounH u.K., KHKOWH a.K. MOJIEKyJisipHas (pusuka.—i1anb,2007.— 500 c.

AnemikeBud B.a. ontuka. M.: ¢uszmarnut, 2011.-320 c.

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

oo
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[lepedens pecypcoB HHPOPMALIMOHHO-TEIEKOMMYHUKAIITMOHHON CETU «MHTEPHET»

CTyIeHThI MOTYT MOJIYYHUTh JOCTYI K JIEKTPOHHBIM 00pa30BaTEeIbHBIM pecypcam
yepes calt 1Bdy (IocTym ¢ caiita HaydHOU OubmuoTeku ABdy) url:
http://www.dvfu.ru/web/library/rus_res



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/%20book/%202098/
http://www.dvfu.ru/web/library/rus_res

1. eauHOE OKHO AocTyna K oOpasoBaresbHbIM pecypcamurl: http://window.edu.ru

2. JJICKTPOHHO-OMOJIMOTeYHAs CUCTeMa u3laTesbeTBa "ane url:
http://e.lanbook.com

A Takxe B CBOOOJHOM JOCTYII€ B UHTEPHET:

1. Studentlibrary [3nexTponnas 6ubauoreka yue6Hoit pdf-nmureparypsl 1 y4eOHUKOB
JUTsl By30B. (OecIIaTHBIC MMOTHOTEKCTOBBIC yueOHUKH | url:
http://www.studentlibrary.ru/cgi-bin/mb4

2. Bupryansubie 1abopatopHbie padoThs http://barsic.spbu.ru/www/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

[ METOAUYECKHUE YKA3AHUA
1O OCBOEHUMIO INCHUIIJIMHBI
Jucnnmummaa  «®usnka» CTpYKTypHpoBaHa nO NpuHOUNY «OT 4YacTHOroO K

oOmemy». Takoii mnoaxod B y4eOHOM TIPOLIECCE TMO3BOJISET IOCIENOBATEIBHO
CUCTEMATU3UPOBATh 3HAHMS CTYJEHTA, YTO CIOCOOCTBYET Jy4dlIEMYy YCBOCHHIO
TUCUMIUIMHBL. M3ydeHue AUCHUIUIMHBI TpeArnoJiaraeT MOCTyHaTeIbHbIA MOAXOJ IO
MPUHLHNIY YCIOKHEHUS OT 3HAKOMCTBA C TEOPUEH U PACCMOTPEHUS MPAKTUUYECKHUX
MIPUMEPOB, JO CAMOCTOSITENBHOTO U3YUYEHHUS] TUCITUTIIINHBI.

B nmpomecce wu3ydeHus wmaTepuasia yd4eOHOTO Kypca MpeanoJiaratoTcs
pazHooOpasHbie (opMbl PabOT: JEKIWU, NPAKTUYECKUE 3aHITHS, J1a0OpaTOpHBIN
MPAKTUKYM, CAMOCTOsITEeNIbHAs padoTa.

Jlekiuu mpoBOIATCS B BHUAE NPE3CHTAMUM. B HUX OCBENMIAlOTCS BOMPOCHI,
COOTBETCTBYIOIIIME TemaTuke Jekiuii (pasmen |). Haumbosee BakHBIC BOMPOCHI |
TEOpPEMBbI pa3OUpPaIOTCsl YCTHO C y4acTHEM CTYyAeHTOB. Llenb JIEKIIMOHHOTO Kypca — AaTh
3HaHHUS CTyJEHTaM B 00JIacTh (DU3UKH, 3aJI0KUTh HAYYHBIE M METOJIOJOTHYECKUE
OCHOBBI JIJISI CaMOCTOSITEILHOM pPabOThl CTYAEHTOB, MPOOYAUTh B HUX HHTEPEC K
Oyaymieit mpodeccuu.

[Ipy n3yyeHnn AUCHUIUIMHBI OCYIIECTBISIOTCA TEKYLINN, IPOMEKYTOUHBIN U
WUTOTOBBIM KOHTPOJIb MO JUCIUIUIUHE.

Texymuii konTposb (TK) ocHOBaH Ha yCTHOM orpoce pa3 B Heaelro. OCHOBHAs 1IEb
TK: cBOeBpeMeHHas OLIEHKA YCIIEBAEMOCTH CTYICHTOB, MOOYXAaromas ux paborarb
PaBHOMEPHO, UCKJII0YAsl MaJIble 3arpy3Ku WU NIEPErpy3Ku B TEUCHHUE CEMECTpa.

[TpomexyTtounsliit konTpods (I1K) — ocymectBnsieTcss B popme pyOeKHBIX

KOHTpOobHBIX paboT (PKP). U TectupoBanus no pazaenam. Lens [1K: moOyauth


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

CTYZCHTOB OTUYUTATHCS 3@ YCBOCHHE pa3/iesia JUCIUILTMHBI HAKOMUTEIbHBIM 00pa3oM,
T.€. CHayaja 3a MepBbIi, 3aT€M 32 BTOPOU pa3jieiibl Kypca. YcneuHoe Hanucanue PKP
IIO3BOJIAET CTYICHTY PACCUMTBHIBATH HA BBICTABJIECHUE JOCPOYHOM DK3aMEHAIMOHHON
OLICHKH. 3a UK 00y4yeHus nmpeaycMmoTpeno 6 PKP u 6 ceancoB TectupoBaHus.
Nrorossiit koHTpoas 1o aucuuriune (MK/) - a3To npoBepka ypoBHs y4eOHBIX
JOCTHKEHNU CTYJEHTOB I10 BCEW THUCHMIUIMHE 3a ceMecTp. DOpMBbI KOHTPOJIA: 3a4eT.
[IpoBouTCs TpaAUMIIMOHHBIM cliocoOoM. Llenb UTOrOBOro KOHTPOJIS: MPOBEPKA
0a30BBIX 3HAHWI TMCUUILIMHBIL, TOJTYYEHHBIX IPU €€ U3YyYEHUHU, JTOCTATOYHBIX TS

MOCJIEAYIOIIETO 00yUeHHs U OyayIel mpodecCuOHATbHON NeITeIbHOCTH.

PexoMenanuu mo padore ¢ JUTEPATYyPOM: MPOCITYIIAHHBIA MAaTEPHUA JICKIHU
CTYAEHT JAOJDKEH mpopaborark. [[ns 3TOro B mpolecce OCBOEHHUS TEOPETUYECKOrO
MaTepuasa TUCIUIUIMHBI CTYJIEHTY HEOOXO0MMO BECTH KOHCIIEKT JICKIIUI U J00aBIsATh
K JIGKHMOHHOMY Marepuany HHQPOPMALMIO, TNOJYYEHHYIO U3 PEKOMEHAYeMOM
JUTEPATYPHI WU UHTEPHET UCTOYHHUKOB.

KoHcnekT nexkuuii pekoMeHayeTCcsl Ha4YMHATh C TJIaHa M3J1araéMoro MaTtepuarna,
4yTOOBl A1 ce0s CTPYKTypUpOBaTh COOTBETCTBYIOILYIO TeMy JeKIuu. KoHcnekT He
JOJDKEH OBITh TOCIOBHBIM. JKelnaTenbHO 3aluChiBaTh JEKIIMOHHBIN MaTepuail KpaTko,
TOJIBKO CaMoO€ CYIIECTBEHHOE. PeKOMEHI0BaHO WCIOJB30BaTh MOJS ISl 3aMETOK WU
BOIPOCOB, KOTOpbIE CTYJEHT HE TOHAJI BO BpeMs JEKUUHU, IS TOro, 4TOOBl HUX
YTOYHUTHh Yy TpernojaBaTesisi, HO TNPEABAPUTEIHHO TMOMBITABIINCH HAWTH OTBET
CaMOCTOSITENILHO.

K nexuusiM HE0OXOAMMO TOTOBUTHCS. [Jisf 3TOTO CTYyNEHT AOKEH MPOCMOTPETh
Matepuas Oyaylied JeKIMu 3apaHee, OTMETUTh Uil ceOsi Haubojee CIOXKHbIC WU
HETMOHSATHBIE MAaTepHaybl JICKIIMH, C TEM, 4YTOOBl 3aJaTh BO BpeMs JICKIIUU
COOTBETCTBYIOILIME BOIMPOCHI MpenoaBaresto. Takoi moaxo/1 MO3BOIUT Jierdye u oosee
JETAIbHO YCBOUTH JAHHYIO TUCIUTUINHY.

[IpakTuueckue 3aHATHS HAIlEJICHBI Ha 3aKpeIieHUE JICKIIMOHHOTO MaTepuana. K
HUM CTYJIEHT JOJKCH TOTOBHUTHCS 3apaHee CaMOCTOSTENbHO, M3yYWB TUIAH 3aHSTHS,
COOTBETCTBYIOIIYIO TEMY JIEKIIMH, PEKOMEHJI0BAaHHYIO MpernoAaBaTesieM JUTepaTypy U

BOIIPOCHI JIJIA I1IOATI'OTOBKH. HpOBCI[eHI/Ie IMPAKTUYCCKOIO 3aHATUA B aAyJIUTOPHUU



HAYMHAETCS C YCTHOrO OIpOca, TAKOW MOAXOJ AAET BO3MOXKHOCTb MPENOAaBaTENIIO
OLICHUTh TOTOBHOCTb CTYJEHTAa K BBINOJHEHUIO T[OCTAaBJICHHBIX 3a1ad B
COOTBETCTBYIOIIEH MPAKTUYECKON paboTe, a caMOMy CTYACHTY MOJOWTH OTBETCTBEHHO
K TIOJTOTOBKE K 3aHATHIO, YTO CIOCOOCTBYET JYy4IIEMYy YCBOCHHMIO H3Yy4aeMOTO
Martepuana.

JIaGopaTopHBbIil MPaKTUKYM MPOBOAUTCS B TabopaTopusix kadenpsl Gusuku. s
MOJATOTOBKU K 3aHSITHIO CTYIEHTY HEOOXOJIMMO M3YYUTh METOJUYECKUE YKa3aHUs T10
naHHOUM pabote. [Ipu BeIMONHEHMH JTa0OpATOPHON PAOOTHI CTYACHTHI MPHOOPETAIOT
HABBIKU TMPOBEACHUS (PU3MUECKOTO SKCIEPUMEHTA U 00pabOTKH SKCHEPUMEHTAIBHBIX
JTaHHBIX. Bo Bpems 1abopaToOpHOTO MpakTUKyMa CTYACHTHI 3HAKOMSTCS C YCTPOUCTBOM
Y TIPUHLUNAMU AeHCTBUS (PU3UYECKUX MPUOOPOB U UX PJIEMEHTOB.

BueaynutopHast camocTosTeNnbHas paboTa HaieleHa Ha yriayOJeHue u
3aKpeIIeHHE 3HAHUW CTYAEHTOB MO JaHHOW aucuuiuimHe. CamocrosiTenbHas padboTa
ONMMpaeTcsd Ha JIEKUUOHHBIA Marepuaj, MaTepual NPAKTUYECKUX 3aHITHH U
7abopaTopHbIX pabOT, KpOME TOrO JOIMOJHHUTENIBHO CTYJAEHT JOJDKeH H3y4yaTh
COOTBETCTBYIOILYIO JIUTEPATYpy IO AUCHMIUIMHE «DU3KKa», PEKOMEHIOBAHHYIO
npenojaBareneM. Bua camocTtoATensHOM pabOThI: TOATOTOBKA K JIGKIUSM, K
MPAKTUYECKUM 3aHSATUSIM U K TaOOpaTOPHBIM paboTam.

PexoMeHgaluM 10 MOArOTOBKE K JK3aMeHy: IO JaHHOW JAMCIUIUIAHE
MIPEAYCMOTPEH dK3aMeH (2,3 cemecTp).

Ha 3auérHoli Heziene U B MEpPUOJ] CECCUM HEOOXOIMMO UMETh MOJIHBIM KOHCIIEKT
JeKIMi U mpopaboTaHHBIE MPaKTHYECKUE 3aHATHs. [lepedueHb BOMPOCOB K JK3aMEHY
MOMENICHBl B (DOHJE OIEHOYHBIX CpencTB (mpuioxeHue 2). ['OTOBUThCA K craye
HK3aMEHa JIydllle CHCTEeMATHYECKH: MPOCIYLIMBAs OYEPEIHYIO JEKLHI0, MpopadoTaB

OUCPCAHOC ITPAKTUICCKOC 3aHATHC, BBIIIOJIHUB U 3alllUTHUB na6opaT0prIe pa6OTBI.

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCIHUIIJIMHBI

I[JISI OCYIICCTBJICHHA 06p3.30BaTCHBHOFO nmponecca I[aHHOfI JUCHUIIIINHBI JICKIINHN

IMPOBOJATCA B My.]'[LTHMGI[HfIHBIX AyJUTOPUAX B BHAC NPE3CHTALIMU, IMPAKTHYCCKUC



3aHATUS TPOBOASATCS B ayJUTOPHUSAX, JTaOOpAaTOPHBI MNPAKTUKYM MPOBOAUTCA B
CHEIUaIN3UPOBaHHbIX Jabopatopusix kadenpsl ¢uzuku. B MynbTUMEAMIHBIX

ayJUTOPHUSIX YCTAHOBJICHO CIEAyIolee 00OpyaoBaHHE: IMPOEKTOP, HOYTOYK, JKpaH,

TCICBU30P, JOKYMCHT-KaMcpa.
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MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMN
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HHaH-Fpa(bI/IK BBIIIOJIHEHMS CAMOCTOSITEIbHOM pa6OTBI 110 JUCHUIIIINHC

1 gacTp Kypca (BTOpoil yueOHbII ceMecTp)

Ne Hara/cpoku Bun camocrostensHoi | IIpumepnsie | @opma KOHTPOIIA
/T BBITIOJTHCHHS paboThI HOPMBI
BpPEMEHH Ha
BBITIOJIHEHUE
1 02.09-20.12 [ToaroroBka k 10 VYerHblit onpoc
3aHATUAM
2 01.10-20.10 IToaroroBka k 10 Tectrl, PKP
tectupoBaHuto Ne 1 u
Kk PKP Nel
3 01.11-20.11 IToaroroBka k 10 Tectrl, PKP
TecTupoBaHUIONe 2 U K
PKP No2
4 01.12-20.12 IToaroroBka k 15 Tectrl, PKP
TecTupoBaHUIONe 3 U K
PKP Ne3
2 4acTh Kypca (TpeTuil yueOHbIi ceMecTp)
Ne Hara/cpoku Bun camocrostensHoi | [Ipumepnsie | @opma KOHTPOIISA
n/m BBIIIOJIHEHMS paboThI HOPMBI
BpPEMEHHU Ha
BBITTOJIHEHHE
1 06.02- 06.06. [ToaroroBka k 10 YcTHBIN ompoc
3aHITHIM
2 06.03- 28.03 IToaroroska k 10 Tectsr, PKP
TecTUpoBaHuio Ne 1 u
PKP Ne 1
3 01.04-30.04 IToaroroBka K 10 Tecter, PKP
tectupoBaHuto Ne 2 u
PKP Ne 2
4 01.05-31.05 ITonroroBska k 10 Tecter, PKP

tectupoBaHuto Ne 3 u




PKP Ne 3

CamocTosTenbHas paboTa CTYICHTOB HallpaBlieHa Ha PEIICHUE CIETYIOMINX
3amaq:

- CTUMYJIMPOBAHUE PUTMUYHOMN yueOHOH, 03HABATEILHON U TBOPUECKOMN
JEATEIIBHOCTH B TEUEHUE BCETO CEMECTPA;

- COBEpIICHCTBOBAHME HABBIKOB MTOMCKA HEOOXOAMMOM HayYHOU U yueOHO-
METOAUYECKON JINTEPATYPBHIL;

- COBEpILICHCTBOBAHHE YMEHHM periath (pu3nueckue 3a1aqu pa3IndHOTO YPOBHS
CJIOKHOCTH,;

- pa3BUTHE AHATUTUYECKOTO MBIILJICHUSI 1 KOMMYHUKATUBHBIX CIIOCOOHOCTEIA.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM CTYJECHTHl W3Y4YalOT HAYYHYIO,
y4€OHYIO0 U METOJIMYECKYIO JIUTEPATYPy 110 COOTBETCTBYIOIIEH TEME (CM. TEMBI 3aHATUI
MPAKTUYECKON YacTu Kypca).

IIpu noaroroBke k TectupoBaHuto U PKP cTyeHTsl pyKOBOACTBYIOTCS
TpeOOBAaHUSIMU K UX MOATOTOBKE, IPEACTaBICHHBIMU B MeAuanpe3eHTanuu «Kparkuit
Kypc aekuuii no nucuuruinie «dusnka»y. [Ipumepnsie BapuanTel PKP 1 TecTOBBIX
3a/IaHUH, a TAaK)KE€ KPUTEPUU UX OLICHUBAHUS MPEICTABICHBI B TPUIOKEHUH 2 «DOHA
OLIEHOYHBIX CPEACTBY.

1. PaGoTa ¢ TeopeTH4YeCKUM MaTepHAJIOM.

Heab: moayduth XOpOIIME 3HAHWSA IO AUCIMIUIMHE W HAyYUTHCS paboTaTh
CaMOCTOSITEIBHO.

3agaum:

- IpuoOpeTeHNEe HAaBBIKOB CAMOCTOSITEIbBHON PaOOThI C IEKIIMOHHBIM
MaTepUaIoM;

-  TpUOOpETEHHE HABHIKOB CaMOCTOSATEIbHOM pabOTBl ¢ OCHOBHOW |
JOTIOJIHUTENBHOM JINTEPATYPOM, MOJIb30BATHCS HHTEPHET — PECYPCAMHU;

- YMEHHE aHAJIU3UPOBATH IPAKTUUECKUE 3a/1a4U, CTABUTH U PEIIaTh aHAJIOTHYHbIC
3a/1a4H.

PabGoTta ¢ TeopeTMuecKMM MaTepHalIOM JOJKHA OCYUIECTBISATHCA HAa OCHOBE
JEKIUOHHOIO Kypca AUCUUIUIMHBL. JIJIs1 3TOTO CTYJIEHT JOJKEH BECTU KOHCIIEKT JICKIIUAM

U YMETb paboTaTh C HUM.



Pabota c nuTepaTypoil mpenmnoiaraeT caMoCTOSTENIbHYIO paboTy ¢ yueOHHKaMHU,
KHUTaMH, Y4E€OHBIMH  TMOCOOUAMH, Yy4eOHO-METOAMYECKUMH TOCOOUSMU IO
BBIMIOJTHEHUIO KYpCOBOM pabOThl M BBITYCKHOM KBaJU(PUKAIMOHHONW pPalbOTHI, C
HOPMATUBHO-TIPABOBBIMU  HMCTOYHHKaMH. I[lepeueHp  nuTEpaTypbl:  OCHOBHOW,
JOTIOJTHUTENIBHOM, HOPMATHUBHOM M MHTEpPHET-PECYpCcOB TNpuBeAeH B pazaene V
«Y4eOHO-METOANYEeCKOe  OOCCTIeYeHHe  JUCIUIUIMHBDY  HacTosmed  pabodeit
IPOTrPaMMBL.

YMeHHe CcaMOCTOSATENbHO padoTaTh C JMTEPATypoOd SBISETCS OJHUM U3
BAXHEHIINX YyCIOBUI OCBOEHHSA AucCUUIUIMHBL. [lowck, u3ydyeHue u mnpopaboTKa
JUTEPATypHBIX HCTOUYHUKOB (OPMHUPYET y CTYACHTOB HAyYHBIH CIIOCOO IO3HAHUA,
BbIpa0aThIBa€T HABBIKK YMEHHS YUUTHCS, IMO3BOJIAET B JAJIbHEHIIEM B MPAKTUYECKON
paboTe mociae OKOHYaHHs YHUBEPCUTETa IPOJOJIKATh MOBBIIIATH CaMOCTOSTEIBHO
CBOIO KBATM(PHUKALNIO U MPUOOPETaTh HYKHbIE KOMIETEHIUH I JaJIbHEHUIIEro pocra
B ITpodeccun.

CamocTosTenbHas paboTa ¢ IUTEpaTypHbIMH UCTOYHUKAMU TPeOYyeT OT CTyJeHTa
YCUJUMUBOCTH, TEPHEHUS W COCPEIOTOUYEHHOCTH. YUTOOBI Jydyllle MHOHSTH CYIIECTBO
BOIIPOCA, JKEJIATEJIBHO 3aKOHCIEKTHPOBATh WM3Y4YaeMbIl MaTepHuall, cIenaTh HY>KHbIE
IIOMETKH, OTMETUTH BOMPOCHI JUIsl KOHCYJIBTALUN C IPENOJABATEIIEM.

2. IToaroroBKa K KOHTPOJBLHBIM padoTam.

Heap: monyuuTh XOpOUIME 3HAHMS IO JIUCUUIUIMHE M HAy4YUTbCA paboTaTh
CaMOCTOSATEIBHO.

3agaum:

- IPHUOOpETEHNE HABBIKOB CAMOCTOSITEIbHON pabOThI pEeIIeHUs 3a/1aY;

-  OpuOOpeTeHHE HABBIKOB CaMOCTOSATEIbHOM pabOThl C OCHOBHOM U
JOTOJTHUTENBHON JIUTEPATYPOU, MTOJIB30BATHCS HHTEPHET — PECYPCAMU;

- YMEHHUE aHAJIU3UPOBATh MPAKTUYECKUE 33]1a4H, CTABUTH U PEIlIaTh aHAJOTUYHbIE
3aJlay.

KoHTposbHbIE paboThl TO3BOJISIIOT 3aKPEMUTh TEOPETUUECKUN MaTtepuai Kypca. B
npoiecce U3y4eHUs: (PU3MKU CTYACHT JOJKEH BBINOJIHHUTH B KaXKIOM CEMECTpe TpuU
KOHTpPOJIbHbIE paboThl. PemieHune 3amay KOHTPOJBHBIX PAOOT SBIAETCS MPOBEPKOM

CTCIICHN YCBOCHHA CTYACHTOM TCOPCTHUYCCKOI'O KypCa, a OICHKa IPCIoAaBaTCiIA Ha



paboTy OMOrarT eMy J0padoTaTh W MPABWIBHO OCBOUTH PAa3IMYHbBIC pa3eibl Kypca
¢buszuku. Ilepen BBIMOJHEHHEM KOHTPOJIBLHONW pabOThl HEOOXOIWMO BHHUMATEIBHO
O3HAKOMHUTHCS C TpPUMEpaMy pEIIeHHWS 3a]ad 10 JaHHOW KOHTPOJBHON paboTe,
YpaBHEHUSAMHU U (PopMysIaMu, a TaKKe CO CIPABOYHBIMH MaTepHaIaMHU.
MeToauueckue yKa3aHusi K BbINOJIHEHUIO KOHTPOJ/IbHOM PaboThl.

KoHTponbpHYyI0 paboTy cieayeT BBIMOJHATh aKKypaTHO. [ MosCHEeHus: penieHus
3a7a4u TaM, A€ O3TO HYXXHO, aKKypaTHO CJelaThb YEpPTeX; pEIICHHUE 3aJaud u
HCIIOJIb3yeMble (hOPMYJIBI JIOJDKHBI COMPOBOXKIATHCS TMOSCHCHUSMH, B TOSICHEHMSIX K
3a/laue HEO0OXOJUMO YKa3blBaTh T€ OCHOBHBIE 3aKOHBI M (DOPMYJbl, Ha KOTOPBIX
O0asupyercs peuieHUuEe JaHHOW 3a/Jaud; MPU TOJYYCHUH PACUETHOW (POpMyIbl IS
pelieHrs KOHKPETHOM 3a/laud MPUBOJUTH €€ BBIBOJ; 3aJady PEKOMEHAYETCS PEIIUTh
cHayajga B OOIIEM BHJAE, T. €. TOJbKO B OYKBEHHBIX OOO3HAUECHUSX, TMOACHSIS
npUMEHsieMble TpU HanucaHuu ¢GopMmya OyKBEHHbIE OOO3HAYEHUS; BBIUUCICHUS
CleAyeT MPOBOAUTH C IOMONIBIO TMOJICTAHOBKM 3aJaHHBIX YHCJIOBBIX BEJIUYUH B
pacueTHy0 popmyiy. Bce HEOOX0uMBbIE YUCIOBBIC 3HAYEHUSI BEIMYUH JOJIKHBI OBITH
BbIpakeHbl B cucreme CH (cM. crnpaBouHble MaTepuaibl). [Io okoHYaHuWe perieHus
MPOBEPUTH E€AUHUIIBI TOJYYEHHBIX BEJIUYMH MO pacueTHOM (opMmylie U TeM CaMbIM
MOATBEPJIUTh €€ TMPAaBWIBHOCTh; KOHCTaHThl (DU3UYECKUX BEIUYUH U JPYyrue
CIIPABOYHBIE TAHHBIE BEIOMPATH U3 TAOIUL.

BoinosiHeHue 1a00paTOpHBIX padoT.

Heab: moayduTh XOpOIIME 3HAHWSA IO AUCIMIUIMHE W HAyYUThCS paboTaTh
CaMOCTOSITEIBHO.

3agaum:

- nOpuoOpeTeHHE HABBIKOB CaMOCTOSTENIbHOW padOThl TPU  BHITIOJTHEHUU
Ja00paTOPHOTO MPAKTUKyMa 3HAKOMCTBO C YCTPOMCTBOM M MPHUHITUIIAMH JICHCTBUS
(bu3nIeCKUX MPUOOPOB M X DJICMECHTOB,

-  OpUOOpEeTeHHE HABBIKOB CaMOCTOSATEIbHOM pabOThl C OCHOBHOM U
JIOTIOJIHUTENIBHOM JINTEPATYPOil, MOJIb30BATHCSI HHTEPHET — PECYPCAMHU;

- YMEHHUE aHAJIM3UPOBATH PE3yJbTaThl (PU3UYECKOTO IKCICPUMEHTA, CTABUTh U

peuiaTh aHAJIOIMYHBIC 3a1a4H.



[Ipy npoxokJIeHUM JTA0OPATOPHOTO MPAKTUKYMA KaXKAbIM CTYIEHT BBINOJIHSET
HECKOJIbKO JlabopaTopHbix paboT. Ilepen BbIMOIHEHHMEM J1aOOPATOPHOUM PpabOTHI
CTYJEHT JOJDKEH O3HAKOMHUTCS C METOJWYECKHMMM YKa3aHUSMH K JIaHHOM paloTe,
MOJATOTOBUTHCS K YCTHOMY OIPOCY IO TEOPETHUYECKOMY MaTepuany, KOTOPBIM Tam
NPUBEICH, pa3o0paTbCsi C METOAUKOM MpOBeAeHUS (U3MUECKOTO IKCIEPUMEHTa U
00paOOTKH SKCHEPUMEHTAJbHBIX JIAaHHBIX; OTBETHTh HA KOHTPOJIbHBIE BOIPOCHI,
COCTaBUTh OTYET.

KpuTtepun oieHKH caMOCTOSATEIbHOI padoThI — 1a00paTOPHOIl padoThI
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=
2
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=
o
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=
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= C/CITaHbI 000CHOBaHBI pacuéThl MpaBUIIbHBIE.
=
=
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Her oTBeToB Teopetnueckuit Teopernueckuit OTBeTHI HAa BOIPOCHI

Ha BOIIPOCHI Marepuani He MaTtepual MTOJTHBIE, XOPOIIIO
YCBOECH IIOJATOTOBJIEH OpUEHTHUPYETCS B
o
) ToNBEKO OTBETHI OTBeTHI HAa BOIPOCHI TEOPETHUYECKOM
(=]
=9
= Ha dJIEMEHTApHbBIC | TIOJHBIC U/WIITH Marepuae
2
« BOITPOCHI YAaCTUYHO IIOJIHBIE MIPUBEICHUEM
=
E IIPUMEPOB U
o (v
= HOSICHEHHIA.
(@)
HUcnonp3oBana
JOIIOJIHATEILHAS
auTeparypa

KYPCOBBIE PABOTbI — HE ITIPEJJYCMOTPEHDI.
PexoMeHaanuu o HAMUCAHUIO U 0(pOpPMIIEHMIO pedepaTa

Pedepar sBisieTcst onHON U3 POpM CaMOCTOSITEILHOTO MCCIICIOBAHUSI HAyYHOU
npoOJeMbl Ha OCHOBE M3YUYEHUS JINTEPATYPhl, JMUHBIX HAOIIOJACHUN U MPaKTHIECKOTO
onbiTa. Hamucanue pedepara momoraeT  BbIpaOOTKE HABBIKA CAMOCTOSITEIHHOTO
HAy4YHOTO MTOUCKA U CITIOCOOCTBYET K MPUOOIIEHUIO CTYJACHTOB K HAYYHOU padoTe.

TpebGoBanus Kk HanmMCaHUIO U opopMIIeHHUTIO pedepaTa:

- pedepar nevaraercst Ha crannapTHoM Jmcre popmata A4, neBoe mnose 30 MM,
npaBoe noJie 15 MM, BepxHee u HkHee — 20 MM, mpudt Times New Roman, pasmep
mpudta 14, Mmexctpounsiii uHTepBas — 1,5. OOBeM pedepara qoKeH ObITh HE MEHEe
15 cTpanuil, BKIKOYas COUCOK JIUTEPATYPhI, TAOIUIBI U TPAPUKY;

- paboTa JOJKHA BKJIIOYATh: BBEJEHHUE, IZle OOOCHOBBIBACTCSI aKTYyaJbHOCTh
npo0JsieMbl, 1elb U OCHOBHBIE 3a/lay HCCJIEJI0BaHUS; OCHOBHYIO 4YacTh, B KOTOPOIl
PacKpbIBAETCS COICpKAHUE TPOOIEMbI; 3aKII0YEHHUSI, B KOTOPOM 0000IIAIOTCS BHIBOADL;
CIIUCKA HUCTIOIb30BAaHHOM JIUTEPATYPHI;

- KaX/IbIi HOBBIM pa3jiell HAUMHACTCSl C HOBOM CTpaHUIIbI, CTPaHUIILI pedepara ¢
PUCYHKaMU JOJDKHBI MMETh CKBO3HYIO Hymepauuro. IlepBoil cTpaHulel sBIsieTcCs
TUTYJIBHBIN JINCT, HOMEP CTPaHHUILIbl HE MpocTasisercsa. HoMmep nucra npocrasisercs B
LEHTpe HIKHEW uvactu nucra. Ha3BaHue pasnena BbIAENSETCS KUPHBIM IIPUDTOM,
TOYKa B KOHIIE HA3BaHUSA HE CTAaBUTCS, HAa3BaHWE HE mnoauepkusaerca. Dpassl,
HAaYMHAIOIIMECS C HOBOM CTPOKH, IIEYATAKOTCS C OTCTYIIOM OT Havaya cTpoku 1,25 cm;

- B paboTe MOXHO WCIOJB30BaTh TOJBKO OONICPUHATHIE COKpAIICHUS U
YCJIOBHBIE 0003HAUYECHMUS;



- ipu O(POPMJICHUH CCHUIOK CJIEIYEeT COOI0MATh CIEMYIONTNE MPABUJIA: ITUTATHI
MPUBOMISITCS C COXPAHCHHUEM AaBTOPCKOTO HAMUCAHUS W 3aKIIOYAIOTCS B KaBBIUKH,
KaKJas 1UTaTa JOJKHA COMPOBOXKIATHCS CCHUIKOM Ha MCTOYHUWK; MPU UTUPOBAHUU
TEKCTa B KBAJPATHBIX CKOOKaxX YKa3bIBAETCSl CChLIKA HAa JIMTEPATYPHBIM MCTOYHHUK IIO
CTIHCKY HCTOJIB30BAHHOW JIUTEPATypbl U HOMEpP CTpPaHHIIBI, HA KOTOPOH TMOMEIIEH B
9TOM UCTOYHHUKE IIUTHPYEMBIH TEKCT, Harpumep [6, ¢. 117-118].

- CITIUCOK JIMTCPATYPhI JOJKCH BKIIIOYATH HC MCHCC 10 UICTOYHHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIOYAETCS B YaChl CAMOCTOSITENbHOM
padoTHL.
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(¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE DU3HKA

IHacoopr

(HanMeHOBaHME AUCIUIUINHBI, BUI IPAKTUKH)

Koa n popmyanposka
KOMIIeTeHLIMH

Irtanbl GopMHPOBAHMS KOMIIETEHIIUU

OIIK-2

CITIOCOOHOCTh M TOTOBHOCTh
y4acTBOBATh B OpraHHU3AIHH
pa6OTbI 110 MMOBBIICHUIO HAYYHO-
TEXHUYECKUX 3HAHUH, B Pa3BUTHHI
TBOPYECKOW WHUITUATHBEI,
PaLMOHAIN3ATOPCKON U
M300pEeTaTEeNTHCKON eI TEThHOCTH,
BO BHEJAPEHUU JOCTHKECHUMN
OTEYECTBEHHOW U 3apyOe:KHON
HAyKH, TEXHUKH, B
MCIIOJIb30BaHUH [IEPEIOBOIO
OITbITa, 00ECIICYNBAIOIINX

s dexTrBHYIO paboTy
YUPEKACHUSA, IPEATIPUATUA

3HaeT

OCHOBHBIC (PH3MUECKUE 3aKOHBI,
OCHOBHBIE METO/IBI ¥ IPUEMBI TTPOBEIICHUS

(U3UYECKOTO KCIIEPUMEHTA U CIIOCOOBI 00paboTKH
AKCIIEPUMEHTATBHBIX JTAHHBIX;
OCHOBBI B3aUMOCBSI3H (DU3UKH C TEXHHKOH,
MIPOM3BOJICTBOM H JPYTUMHU HAyKaMH
HanOoJiee BaXKHbIE M (DYHIAMEHTAIBHBIC JOCTHXKCHUS
buznyecKoil HayKu

YmMmeet

IPUMEHSTH 3aKOHBI (PU3UKHU JJIS1 OOBSICHEHHS
Pa3IYHBIX TPOLIECCOB;
PUMEHSTH JIOTHYECKUE IPHUEMbI MBIIUICHUS - aHAIIU3 U
CHHTE3 TIPH PELICHUH 33]1a4;
HayYHO OOOCHOBBIBATh IPUHUMAEMBIE METOIbI
peuieHus npoecCUOHANBHBIX 33134

Bnageer

METOJaMH TEOPETUUYCCKUX U IKCIIEPUMEHTATBHBIX
MCCJICIOBAaHNH B (PU3HKE;
HABBIKAMU pelIeHHs 3a/1a4 MPOoPeCCHOHATBHON

NCATCIIBHOCTHU C HpI/IBJ'ICLIeHI/IeM COOTBeTCTBYIOHIGFO
bu3MKO-MaTEMaTUYECKOTO anmapaTa

Ne | Kontpommpye OreHOYHBIE CPE/ICTBA -
n/n | mble moaynn/ | Komel u aTamsl opMupoBaHUs HAaMMEHOBaHHE
paznenst / KOMIIETEHI I TEKYILIUNA KOHTPOJIb | IIPOMEKYT
TEMBI OuHas
JUCITUTUTUHBI aTTecTanu
S
1 | Pazpmen 1. YcerHblit onpoc DK3aMeH
dusnueckne (OIIK-2) (YO-1) Bomnpocst
3HaeT
OCHOBBI 1-16
MEXaHUKH
YcerHblit onpoc DK3aMeH
(YO-1) Bompocst
Ymeer KonrponsHas padora | 1-16
(TTP-2)
Tect (I1P-1)
VYcrHbIil onpoc DK3aMeH
(YO-1) Bomnpocst
Bnaneer Konrtponbnas padora | 1-16
(TTP-2)




Paznen 2. 3naer YcerHblil onpoc DK3amMeH
OCHOBBI (OIIK-2) (YO-1) Bonpocst
TEPMOJIUHAMU 17-35
KU 1 YcrHblii onpoc DK3aMeH
MOJICKYIISIPHOM (YO-1) Bompocsr
bu3uKu Ymeer KonTponbnas padora | 17-35
(TTP-2)
Tect (I1P-1)
VeIl onpoc DK3aMeH
Braneer (YVO-1) Bonpocst
Konrponsnas pabora | 17-35
(TTP-2)
Paznen 3. YcTHBIN onpoc OK3aMeH
Onexrpocratu | (OIIK-2) | 3Haer (YVO-1) Bonpocst
Kau 36-53
IIOCTOSTHHBIN YcTHBI onpoc DK3aMeH
ANEKTPUYECKU (YO-1) Bomnpocsl
i TOK Ymeer KonrponsHas pabora | 36-53
(TIP-2)
Tect (ITP-1)
VYcrHblii onpoc DK3aMeH
Braneer (YO-1) Bompocst
KontponbHas padora | 36-53
(TTP-2)
Paznen 4. VYcrHblii onpoc DK3aMeH
Onekrpomarue | (OIIK-2) | 3naer (YO-1) Bompocst
THU3M 54-75
VeIl onpoc DK3aMeH
(YO-1) Bompocsr
Ywmeer Kontponbnas padora | 54-75
(TIP-2)
Tect (ITP-1)
VYcrHbIl onpoc DK3aMeH
(YO-1) Bompocsr
Bnaneer Kontponbnas padora | 54-75
(TTP-2)
YceTHBI onpoc DK3aMeH
(OIIK 2) 3Haer (YO-1) Bompocsr
76-99
VYcrHbIil onpoc DK3aMeH
(YO-1) Bonpocst
Ymeer KonrponsHas pabora | 76-99
(TTP-2)
VYcrHbIil onpoc DK3aMeH
Braneer (YO-1) Bonpocst
KontponsHas pabora | 76-99
(TTP-2)
Pa3nen 6. VYeTHbI onpoc DK3aMeH
BonnoBas (OIIK-2) | 3Haer (YO-1) Bompocsr
OITHKA 100-111
VYcrHblil onpoc DK3aMeH
YMmeer

(VO-1)

Bonpocsl




Konrponsnas padora | 100-111
(TTP-2)
VYcerHblil onpoc DK3aMeH
Braneer (YVO-1) Bonpocst
KonTponpnas padora | 100-111
(TTP-2)
7 | Pa3men 7. YcTHBIN onpoc OK3aMeH
KBanToBas (OIIK-2) | 3naer (YVO-1) Bonpocst
duzuka 112-126
VYcerHblii onpoc DK3aMeH
Vaeer (YO-1) Bompocst
Konrtponbnas padora | 112-126
(TTP-2)
VeIl onpoc DK3aMeH
Braneer (YO-1) Bompocsr
Konrponsnast pabora | 112-126
(TIP-2)
HIkana oueHUBaAHUS YPOBHS KOMIIETCHIIUI
Koa n Jransl (OpMHUPOBAHUSA KpPUTEepUH NoKa3areJu
(¢popmyaupoBka KOMIIETEHI[M U
KOMIETEeHI[UH
OCHOBHBbBIE 3HAHUC Crioco0HOCTH
¢busnueckue buznuecKux chopMynupoBaTh
3aKOHBI; 3aKOHOB; OCHOBHBIC (pH3UUECKHEC
OCHOBHBIC OCHOBHBIX 3aKOHEI,
METOABI U METOJIOB U CIIOCOOHOCTH TTPOBECTH
TIPHEMBI IIPHEMOB (pu3MYECKHI DKCIEPUMEHT
NPOBCACHHA IIPOBEACHNA U OCYIIECTBUTH 00paboTKy
Qusiriecicoro (usmeckoro KCIIEPUMEHTAIBHBIX
IKCTICPUMEHTA 1 IKCIIEPUMEHTA U - . )
CITOCOOBI JIaHHBIX; CIOCOOHOCTB
croco6oB
o0paboTku chopMyIupoBaTh
3HAEeT IKCIIEPUMEHTAITh o6paboTicH OCHOBHBIC B3aUMOCBSI3H
(moporoBbIit HBIX JAHHBIX; BKCHepHMeH_ITaHBH (bU3UKH C TEXHUKOH,
YPOBEHB) OCHOBBI BIX AQHHBIX; MIPOU3BOJICTBOM U
B3aMMOCBSI3H 3HaHWE OCHOB
(busuku ¢ B3aNMOCBS3U ApYTIMH HayKaMH
TEXHHKOIA, duauKa ¢ HauOoJee BaKHBIC U
TIPOM3BOJICTBOM H | TexHUKOI, dynnamenTanbHbIe 3
ApyTrAMH HPO3BOICTEOM I JOCTUXKEHUS (PU3UIECKON
HayKaMH HayKHd
OIIK-2 Hauboee JIPYTUMA
5 BROXHBIC U HaykaMu
CIIOCOOHOCTD U (byHiaveHTaNbH | HaHGOTEE
FOTOBHOCTD bI€ TOCTYKEHHUS BaXKHBIC U
yHacTBoBath B (busnueckoi ¢byHIaMeHTalIbHbI
opraHu3anuu paboThl HAyKH ¢ IOCTHKEHHS




IO TTOBBIIIECHHIO
Hay4YHO-
TEXHUYECKUX
3HAHUH, B pa3BUTUU
TBOPYECKOMN
WHUINATHBEI,
PaMOHATIN3aTOPCKO
Hu
M300peTaTebCKON
JESATEILHOCTH, BO
BHEJIPEHUU
JOCTHUKEHUN
OTEUECTBEHHOH U
3apyOeXHOHN HAYKH,
TEXHUKH, B
WCTIONTb30BaHUH
MEPEA0BOrO OIbITA,
o0ecrevnBaroIux
3¢ hexkTUBHYIO
paboTy yUpeKACHHUS,
MIPEPUATHS

busnueckoit

yMeeT
(mpoABUHYTHIN

MPUMECHSITh
3aKOHBI (PU3UKU
UL OOBACHEHUS
Pa3ITMYHBIX
IIPOILIECCOB;
MIPUMCHSIT
JIOTHYECKHE
MIPUEMBI
MBIIIIEHUS -
aHaJlu3 U CUHTE3

HayKH
yYMEHHE Ha CIIOCOOHOCTH PEIIUTH
OCHOBE 3a/1auy,

(pu3HuuecKux BOCITOJI30BAaBIINCH

3aKOHOB pelIaTh
3aJ]auu; YMCHHE
UCTIOJIb30BaTh
METO/JIbI U
IPUEMBI
MIPOBEICHUS
¢du3nveckoro
IKCIIEPUMEHTA U
CIocoObl
00paboTku
IKCIICPUMEHTAJIbH
BIX JIAHHBIX;

OCHOBHBIMH (PH3UYECCKHUMH
3aKOHAMH; CIIOCOOHOCTD
POBECTH (PU3NICCKUI
9KCIIEPUMEHT U
OCYIIIECTBUTH 00PabOTKY
IKCIEPUMEHTATBHBIX
JTAHHBIX; HAYIHO
000CHOBBIBATH
MIPUHUMACMBbIE METO/IbI
peleHus
npodecCHOHaIbHBIX 3a1a4

) yYMEHUE
MIpU PELICHUH MPHMEHSTE
3a/1a4;
JIOTUYECKHE
Hay4HO
000CHOBBIBaTh HpHUCMBL
MPUHUMAEMBbIE MBIIICHUS -
METO/bI PEIICHUS | aHAJIU3 U CUHTE3
HpO(I)eCCI/IOHaJ'IBH [P pELICHUHN
BIX 33Ja4 3a7a4;
Hay4YHO
000CHOBBIBATH
[IPUHUMAEMbIe
METO/Ibl peIIeHUs
npodeccuoHanbH
BIX 3aJa4
BIIQJICHUE CMOCOOHOCTh MPOU3BECTH
METONaMU HaBBIKaAMH BBIOOp ONTHUMAJIBLHOTO
TCOPCTHYCCKUX U | BRIOOpA crioco0a pelienus 3a/1ad,
JKCIIEPUMEHTaIIb
P ONTUMAIBHOTO CIIOCOBGHOCTE
HBIX
- TTyTH PCLICHITA WCIIOJIb30BAHUS
A 3aJ1a4 ¥ IPUEMOB
busuKe; BBIYHUCITUTENbHBIX
’ MIPOBEICHUS
BJIAJIEET HaBBIKaMH porpamMM Ipu 00paboTKH
¢buznyeckoro
i €IIeHU 3a/1a4 JKCIIEPUMEHTAIBHBIX
(BEICOKIH) p A AKCIIEPUMEHTA U p
npodeccHoHabH CITOCOBOB JAHHBIX [IPU IIPOBEIECHUU
O IeATEIBHOCTH oBpaGoTK busmaecKoro
C MPUBJICYEHUEM SKCIIEDHMEHTA:
cooTBeTcTBytowE | PKCTIEPHMEHTAIBH P )
ro pusuKo- BIX JAHHBIX C
MaTeMaruueckor | MCIOJIb30BAHUEM
0 ammapara BBIUHCIUTEIbHBIX

pOTrpamM;




MeToanyecKUX peKOMeHIaAUM, ONpee ST IOIINX MpoleaypPbl OlleHUBAHUS

PeE3yJabTAaTOB OCBOCHHUA TUCHUIIJINHBI «Pu3ukar»

[Ipy M3y4eHUM IMCUMIUIMHBI OCYLIECTBISIOTCS TEKYIIHW, MPOMEKYTOUYHBIA M
UTOTOBBII KOHTPOJIb MO JUCLHUIUIMHE.
OueHo4yHbIE cpeACTBA A NPOMEKYTOUHOM arTectauuu. Ilepeyenn
HH(OPMALMOHHBIX TEXHOJOTH M MPOrPAMMHOI0 o0ecneyeHust
Texkymmui KOHTPOJIb

Texkymass arrecranus CTYAEHTOB IO JucUUIUIMHE «DU3MKa» MPOBOAUTCS B
COOTBETCTBMM C JIOKUIBHBIMM HOpMaTuBHbIMM akTamu J[JIB®DY wu aBusercs
oOs3arenpHON. Tekymas arrecrauus 0O JUCHUIUIMHE NPOBOAUTCA B (opme
KOHTPOJIBHBIX MEPOINPUSATUH MO OLEHUBAHUIO (PAKTUYECKUX PE3YJIbTATOB OOYUECHUS
CTYJIEHTOB (paboTa Ha MPAKTUYECKHX 3aHATHUSAX, CAMOCTOATENbHAs padoTa CTYIEHTOB,
TECTUPOBAHUE, BBIIOJHEHUE PAa3HOYPOBHEBBIX 3aJaHUMl,  HamUCaHHE pPYOEKHBIX
KOHTPOJIbHBIX padoT). OObEKTaMu OLICHUBAHUS BBICTYIAIOT:

- y4yeOHasg JMCUMIUIMHA (aKTUBHOCTh Ha 3aHATUSX, CBOEBPEMEHHOCTH
BBIIIOJIHEHHS PAa3JUYHBIX BHUJIOB 3a/@aHHUH, IOCEIIAEMOCTh BCEX BHJIOB 3aHATHH 11O
aTTECTyEMOM JUCHUILINHE);

- CTEIIEHb YCBOEHUS TEOPETUYECKUX 3HAHMIA;

- YPOBEHb OBJIAJICHUSI MPAKTUYECKUMU YMEHHMSIMHU U HaBbIKAMU IO BCEM BHJIaM
y4eOHOM padoThI;

- PE3yNbTaThl CAMOCTOSITEIIBHON PaOOTHI

KOMILTEKCHI OIEHOYHBIX CPEJCTB
JUISI TEKYIIER ATTECTALIUA

HanmenoBanne | Kparkas xapakTepucTHKa IIpencrasienue
OIIEHOYHOT'0 OILIEHOYHOI'O CPEACTBA OIIEHOYHOTO
cpeacrTaa cpeacrTna
/T B (hoHE
[1P-1 Cucrema CTaHJAPTU3UPOBAHHBIX | BapuaHThl
Tecthl 3aJaHuH, MO3BOJISIONIAS | TECTOBBIX 3aJaHUN




ABTOMATU3HUPOBATH Ipouenypy

M3MEPEHNs YPOBHS 3HAHUW U YMEHUH
[1P-2 Cpencto [IPOBEPKU yMeHui | BapuaHTbl
KoHTponbHBIE | IPUMEHATH NOJYYEHHBIC 3HAHUSA JJIS1 | KOHTPOJIBHBIX
padoThI pelIeHUs 3a/1a4 ONPEJECICHHOTO THIa | padoT

110 TEME WJIU PA3AEILy
ITP-3 a) peIpOAYKTUBHOIO YPOBHS Komrmekr
PazHoypoBHEBBIE | 0) pEKOHCTPYKTUBHOI'O YPOBHSI Pa3HOYpPOBHEBBIX
3a/1aun U | B) TBOPUYECKOIO YPOBHS 3a/1a4 1 3aJaHui
3aJIaHHUsI

OtrMmeTtka «OTANYHOY

CdopmupoBaHHbIe, MPOYHBIE U TITyOOKUE 3HAHUSI 00 OCHOBHBIX 3aKOHAX (PU3HKU,
MPUHIUNAX (PU3NIECKOTO UCCIIEA0BaHUs, YBEPEHHOE BIaJCHUE YMEHUSIMU U HaBbIKaMU
B JaHHOM oOmactu. OTBET CTyJIEHTA JEMOHCTPUPYET 3HAHUE MpEeAMETa, OTIUYACTCS
MIyOMHOW W TIOJTHOTOW PACKPBITHS TEMbI;, BIAJEHUE TEPMUHOJIOTHYECKUM aIapaToM;
yMEHUE OOBSCHATH CYIIHOCTh, SIBIICHUM, MPOIIECCOB, JI€NaTh BBHIBOJALI M O0OOIIEHUS,
JlaBaTh apryMEHTHUPOBAHHBIE OTBETHI, MPUBOIUTH MPUMEPHI

OtmeTka «XOopomoy»

CdopmupoBanHble, TpOYHbIE U TIyOOKHE, HO COJEp)Kallue OTACIIbHbIC
HETOYHOCTH, 3HaHMSI 00 OCHOBHBIX 3aKOHaX (pu3uku. He mocTaTO4HO yBEpEHHOE, XOTS
U copMUPOBAHHOE, BJIaJCHHE YMEHUSMU M HaBbIKAMHU B JAaHHOW oOnactu. B oTBete
JIOITYCKAIOTCS OTAEIbHBIE HETOUHOCTH.

OtMmeTKa « Y JOBIETBOPUTEIHHO

Hemonuple mipencraBienuss 00 OCHOBHBIX TmocTyjiatax  ¢usuku. OTBer
CTYJICHTaCBUJICTECIILCTBYET O ci1ab0 CchOPMUPOBAHHBIX HaBBIKaX aHajau3a SBJICHUM,
MPOIIECCOB, HEAOCTATOYHBIM yMEHHUEM JlaBaTh AapPTYMEHTHUPOBAHHBIE OTBETHI U
MPUBOJUTH MPUMEPHI; HEIOCTATOYHOUN JIOTUYHOCTBHIO M MOCJIEI0BATEIIbBHOCTHIO OTBETA.
JlonyckaeTcsi HECKOJIbKO OIIMOOK B COJIEPKAHUM OTBETA.

OtMmetka « HeynoBieTBOpUTENBHO

OTtBer cTyAeHTa, OOHApPYKUBAIOIIUN HE3HAHWE (PU3MKH, OTIWYAIOIIHICS
HE3HAHWEM OCHOBHBIX 3aKOHOB TEOpHH, HECHOPMUPOBAHHBIMU HABBIKAMHM aHaJIM3a
SBJICHUM, MPOIIECCOB; HEYMEHUEM J1aBaTh apryMEHTHUPOBaHHbIE OTBEThbl. CTYIEHT

JEMOHCTpUPYET (PparMeHTapHbIe MpPEACTaBICHUS OO0 OCHOBHBIX 3aKOHaX (U3UKH,



JIOTTyCKaeT rpyOble OMOKU P OTBETE, HEYMEHUE MPUMEHUTh UMEIOIINUECs 3HAHUS Ha
IIPaKTHUKE.

Kpurepnn onieHKM 3HaHWK YMEHHUU U HABBIKOB IPH TEKYIIEW POBEPKE

l. OneHka yCTHBIX OTBETOB:

Ormetka "OTimnyao"

1. J1aH ITOMHBIN U NPABUIIBHBIN OTBET HA OCHOBE U3yYECHHBIX TEOPHUH.
2. Matepuail oHAT U U3yUEH.
3. Marepuan H370KEH B ONPEACICHHON JIOTUYECKOW MOCIEN0BATEIBHOCTH,

JUTEPATYPHBIM SI3BIKOM.

4. OTBeT CaMOCTOSITEIIbHBIH.

Otmerka "Xopomo"

1, 2, 3, 4 — anamoruudo ormetke "OTanyHo".

S. JlomyuieHsl 2-3HECYIIECTBEHHbIE OIIMOKH, CIIPABICHHBIE 10 TPEOOBAHUIO
yuuTeNs, HaOMoanack "MepoxoBaTOCTh' B U3JIOKEHUN MaTepHaia.

OtMmetka "Y 1OBIETBOPUTEIBHO"

1. YueOHbIll Marepuali, B OCHOBHOM, WU3JIOKEH I[IOJHO, HO TMPHU DTOM
JOMYIIEHBl 1-2CyIllecTBeHHbIC OMIMOKU (HampuMmep, HEYMEHUE NMPUMEHSTh 3aKOHbBI U
TEOpUH K OOBSICHEHUIO HOBBIX (PaKTOB).

2. OTBET HEMOJIHBIN, XOTSA U COOTBETCTBYET TpeOyeMoi TIIyOuMHE, MOCTPOEH
HECBSI3HO.

OrMmetka "HeynoBneTBOpUTENBHO"

1. He3nanue wnm HemoHWMaHWE OOJIBIIEH WM HaubOojee CYIICCTBECHHOM
yacTh yueOHOro MaTepuara.

2. JlomyuieHsl CylIeCTBEHHbIE OMIMOKH, KOTOPbIE HE HMCIPABISIIOTCS TOCIE

YTOUYHAIOINX BOIIPOCOB, MATCPHAJIl U3JIOKCH HCCBA3HO.



Ouenounoe cpeactBo «TectoBsie 3aganus [1P-1

TecToBble 3aaHus IO AUCHUIUIMHE «DU3MKa» COCTABJICHBI MO BCEM pasieiiaMm
Kypca U SIBJISIIOTCA OJAHUM W3 KOHTPOJIUPYIOIIMX Meponpustuid. Kaxkmoe TtectoBoe
3aJjaHue COCTOUT U3 15 BompocoB, BpeMs TecTupoBaHusi — 30 MUHYT.

TecToBble 3aaHus IO AUCHUIUIMHE «DU3MKa» COCTABJICHBI MO BCEM pasieiiaMm
Kypca U SIBJISIIOTCA OJAHUM W3 KOHTPOJIUPYIOIMX Meponpustuil. Kaxmoe tecTtoBoe
3aJlaHie COCTOUT U3 15 BompocoB, Bpems TectupoBanus — 30 MuHyT. OLEeHUBAaHHE T10
MATHOAUILHOU CHCTEME.

Kputepun olieHuBaHus B paMKax JaHHOTO OIIEHOYHOI'O CPEACTBA

v/ OTJIMYHO — MPE/ICTABJICHBI MPABUIIbHBIC OTBETHI Ha 13-15 BOIPOCOB;

v/ XOpOILIO - IPeCTaBIEHEI IPaBUIILHBIE OTBETHI Ha 13-10 Bonpocos;

v’ yIOBIETBOPUTEILHO - IPEACTAaBIEHBI IPaBUIIbHBIE OTBETHI Ha 10-7
BOIIPOCOB;

v/ HEYIOBJIETBOPUTEIBLHO — C IIPEACTABIEHBI IPABUIILHBIE OTBETHI MEHEE, UEM

Ha 7 BONPOCOB,;

NnpuMepbl TECTOBBIX 3aaHUI

1. «MexaHuka»
1. T'py3bl, n300pakeHHbIE Ha PUCYHKAaX HAXOIATCSd B paBHOBECHMU. B KakoMm u3
HIDKETIPUBEJICHHBIX COOTHOIICHUNM HaXOIATCS aOCOIIOTHBIE YAJUHEHUS NPYXHUH, €CIH

HUX KECTKOCTU OJIMHAKOBBI?
I 11

a) X1>X2>X3 S
b) X1=X2< X3

c) X2<X1>X3 X s

d) X1=X2> X3 - i

Tidisiiihiiidiie. M

e) X3>X1> X2
3. Ha teno maccoi 3Kr AEHCTBYET CHJIA, MOJ BIUSHUEM KOTOPOH TEJIO W3MEHSIET
CBOIO IPOCKIMIO MEPEMEIICHNUS TaK, KaK MOKa33HO Ha PHCYHKE. Yemy paBHa paboTa

3TOU CHJIBI 33 OJIHY CEKyHIY?




a) -18]1x

b) 18]1x

c) 61K

d) -6]1x

e) Henw3zs onpenenurs.

4. 3MeHeHne SHEPTUU CUCTEMBI BCET]a paBHO pab0Te BHEIIHUX CHJI M paboTe CUII
TpEeHHUSI.

a) 1u3

b) 2u4

Cc) 3u4d

d) 2u3

e)1;2u3

5. llon nmeiictBuem cuiibl BenuuuHOM 10H Teno m3meHseT cBOK KOOpAMHATY IO
3aKoHy: X=3+6t-1,5t2 (M). Uemy paBHa paboTa 3TOH CHIIBI 32 TPH CEKYH/IBI?

a) -75M1x

b) 7510x

c) -60/Ix

d) 67,5/1x

e) - 45x

2. «MonekynsipHasi (pU3UKa U TEPMOJIMHAMUKAY

1. B cocyae Haxomutcs uaeanbHbld ra3. KoHUEHTpaius MOJEKYJ rasa paBHa
3,5%10%% v® Ecnm temmneparypa rasza pasna 301 K, To mpou3BoguMoe UM Ha CTEHKH
cocyZia 1aBJICHHE PABHO:

a) 80 klla

b) 100 kIla

c) 145 klla

d) 240 xI1a

e) 390 kIla

2. BHyTpeHHsIsi BSHEprus HACAIBHOIO OJHOATOMHOIO raza NpHu aauadaTHOM
npouecce yennumiiack Ha 4U= 350 JIx.

DTO 03HAYaEeT, YTO



a) ra3 cosepm padboty 700 [Ix

b) ras cosepmmn padoty 350 JIx

C) paOOThI B 3TOM MPOILIECCE T'a3 HE COBEpIIal

d) max razom coBepumim padoty 350 Jx

e) Haj razom coBepum padoty 700 Jx

3. B cocyne HaxomuTcs naeanbHbIM ra3. KoHIEHTpanuss MOJEKyJd ra3a paBHa
5, 710”19 cm”-3. Ecim Temniepatypa ra3a 313 K, To cpenHss KuHeTHYeCcKasi SHEpTrus
JIBUKCHMSI MOJIEKYJI ra3a paBHa

a) 3,25*%10"-21 JIx

b) 4,5%10"-21 JIx

C) 5,25%10"-21 Ix

d) 6,48*10"-21 JIx

e) 1,1-10"-201x

4. Ha pucyHke mpeacTaBlieH rpa@uK HEKOTOPOTO MpOIecca, MPOUCXOSIIETO C
ujeabHBIM ra3oM, B koopaunarax (V, 7).

B xoopaunarax (p, V) rpadux 3Toro mpoiecca uMeeT BU;

a)l
b) 2 P Pt P
2 Vll

c)3 yah \ \
d) 4 1 3 1 3 3

)5 v v v 1 5
e 1)) 2) 3) .

p 2 p 3 1 T
1 3 2
Y] V

) 5)

5. BHyTpeHHsIs1 »HEprus WACATBHOTO OJHOATOMHOTO Trasza MpuU aauadaTHOM
nporiecce yBenuuuiaack Ha AU = 350 /. D10 03Haydaer, 4yTo

a) ra3z coepi padoty 700 Jlx

b) ras cosepmi padory 350 JIx

C) paOOThI B 3TOM MPOILIECCE Ta3 HE COBEpIIIal

d) Hax razom coBepmmm padoty 350 JIx

e) Hax ra3oM coBepmmiau padoty 700 Jx



3. «DneKTpoCcTaTUKa»

1. Kakoil W3 HWXENPUBEACHHBIX TpapUKOB OTpPAKaeT 3aBUCUMOCTbh EMKOCTH
IJIOCKOTO KOHJIEHCATOpa OT JUAICKTPUUYECKOW IMPOHULAEMOCTH CPEJIbl, 3aIlOIHSIOMEN

BCC IPOCTPAHCTBO MCKIY O6KJ'IaI[KaMI/I KOH,IIGHC&TOpa?

C C C C C

A) B) ) D) / E)
* /

0" = 0 O

= 1 e

2. OTpunaTenbHO 3apsDKEHHAs 4YacTHIAa JBHYKETCS IO HAIIPaBICHUIO CUJIOBOM
JUHUU B OJHOPOJHOM 3JeKTpocTaThueckoMm rmone. [IpeneOperas cuioi TsKecTH
YCTaHOBUTh, KaKOM W3 HIKENPUBEIEHHBIX TIpapUKOB HauboJee TOYHO OTPaKaET

3aBUCUMOCTH paOOThI MOJIS MO MEPEMEIICHHUIO 3TON YaCTHUIIbI 10 OCTAHOBKHU

: A ¥, A A
A) B) ) D) E) k
. 0 .
S S
9 S 0 S 0

a)2,3,4
b)2,3,5
c)3,5

d)1,3,5
e) 1,24

4. TlonOXUTEIBHO 3apsHKEHHOE TeNIO TMOJHOCUTCS K TPEM CONpUKAcaroUUMCs
mnactudaMm A, B, C. ITnactunsl B, C - npoBoanuk, a A - nusnektpuk. Kakue 3apsis

OyIyT Ha IJIACTUHAX MOCJE TOro, Kak miacTuHa B Oblia Obl MOTHOCTRIO BhITalIeHa? A

A) =0, Q=0 qc=0
B) qs=qs=q~=0

) qa<0: qe=0. Q=0
@ D) qa<0; qg=0; qc—0

E) qa~0: gz 0. qc=0.

N\

© ® o



5. Onpenenuth HampaBJICHUE BEKTOpPA CUJIbI JICHCTBYIOIIEH HAa MOJIOKUTEIbHBIN
3apsa, Haxodsmuicss B Touke A. 3apaasl Q u -Q pacmnosiokeHbl B BepUIMHAX
PaBHOCTOPOHHETO TPEYTOoJibHUKA, JIBA JPYTrUX 3apsi/ia PacloyiOKEHbl CUMMETPUYHO

»+0

OTHOCHUTEIBHO TOYKH A.

A

=)
G

a) 1 @ A @

b) 2 e

c)3 ‘0
d) 4

e)5

4. «DNMEeKTpOANHAMUKAY

1. Kakoe n3 yTBEpKACHUN HEBEPHO:

a) MICTOYHUKOM NEPEMEHHOI0 3JIEKTPUUECKOTO TOJISI MOXKET SABJISATHCS IEPEMEHHOE
MAarHuTHOE MOJIE;

0) MCTOYHMKOM MAarHUTHOTO MOJs SBJIAIOTCS KaK JIBWXKYIIMECS 3apsiibl, Tak U
IIEPEMEHHOE MarHUTHOE I10JI€;

B) B IPUPOJIE CYLIECTBYIOT MarHUTHBIE 3apsi/ibl, KAK HCTOYHUK MarHUTHOTO TOJIS;

I') MICTOYHUKOM 3JIEKTPUUECKOI0 TOJIS IBJISIOTCS 3apsijibl.

2. BenmnunHa 4YHCIEHHO paBHAs CWIE CO CTOPOHBI MAarHUTHOTO TOJIf,
JICUCTBYIOIIETO0 HA €AWHUYHBIA DJIEMEHT TOKA, PACHOJIOKEHHBIA MEPIEHAUKYIISIPHO
CUJIOBBIM JIMHUSAM I10J151 Ha3bIBACTCA:

a) MarHUTHOM MHAYKIIUEH;

0) MarHUTHBIM MOMEHTOM;

B) HaNPsHKEHHOCTHIO;

r) cusoit JlopeHna.

LI?
3.W=12z . Dra dopmyna st HaX0XKICHHS:

a) UHIYKTUBHOCTH;

0) SHEpruy MarHUTHOTO TOJIf;



B) TOKa CAMOWHAYKIIUU;

I) DHEPrHMM BBIIEISEMONM TPOBOJHUKOM IMPU NPOXOKIEHUU dYepe3 HEro
CMHUYHOTO 3aps/a.

4. C moMoIIbI0 KaKOT0O 3aKOHA, MOXKHO ONPENETUTh MATHUTHYIO UHIYKIIUIO TIOJIeH
Pa3IMYHBIX KOH(DUTYpALIHIA:

a) 3akoHa Dapajes;

0) 3akoHa MakcBena;

B) 3akoHa buo-Caapa-Jlamnaca;

r) 3aKoHa bonbimana.

5. Kakoit xapaktep ABWKEHHS HMEET JJICKTPUYECKH 3apsDKeHHAs 4YacTulla B
MOTICPEYHOM MArHUTHOM ITOJIE:

a) IBI>KEHUE 110 OKPYKHOCTH;

0) IBMIKEHHUE 110 BUHTOBOW JINHUU;

B) JBIKEHUE TIO MPSIMOIA;

T') IBIKEHUE 10 mapadolie.

5. «KonebaHust 1 BOJHBI»

1. Tlepuon cBOOOAHBIX KOJEOAHUI B IJIEKTPUYECKOM KOHType paBeH 1. B
HEKOTOPbIH MOMEHT BPEMEHHM SHEPTHsi MAarHUTHOTO TIOJisi B KATyIIKE paBHA
Hyt0. Uepes kakoe MUHUMAaIbHOE BPEMSI OHA CHOBA CTAHET PABHOM HYJIO?

a) T/4;
0) T/2;
B) 3T/4;
r) T.

2. Kak wu3MeHHMTCS cujga TOKa B 1€MW TEPEMEHHOr0 TOKa, cojepKaiiei
KOHJIEHCATOp, TPH YBEIWYCHUU 4YACTOTHl TEPEMEHHOTO0 TOoka B 2 paza?
AKTHUBHBIM COTIPOTHBIICHUEM TPEeHEOpPEUb. AMIUTUTYAY KOJICOAHWIA HAMPSIKESHUS
CUUTATh MOCTOSAHHOM.

a) YBEJIMUUTCS B 2 pasa;
0) ymMeHbIIUTCS B 2 pa3a;
B) yBeIUYUTCS B 4 pasa;

I') YMEHBIIUTCA B 4 pa3a.



3. KakuMm cBOWMCTBOM, HE TIPUCYITUM MPOAOTHHBIM BOJTHAM, 00JIAJAt0OT MOMIEPEYHBIS
BOJIHBI?
a) nHTEp(HEPUPYEMOCTHIO;
0) nudparupyeMocTho;
B) MOJIIPU3YEMOCTHIO;
') KOT€PEHTHOCTHIO.
4. VI3MeHeHue HaIpaBieHUsI pacHpOCTpaHEHUs »JJICKTPOMATHUTHBIX BOJIH Ha
rpaHulle pa3jiesia JBYX Cpel Ha3bIBAeTCs:
a) OTpaKEHHEM BOJIH;
0) mpenoMIICHUEM BOJIH;
B) nudpakiuen BOJH;
I') TUCTIEPCUEN BOJIH.
5. B MeTalImm4ecKkoM CTEPIKHE pacIpOCTPAHICTCS 3BYKOBasi BOJIHA C JNTHHOMN BOJTHBI
A = 6,4 M. B mpou3BoJIbHON TOUYKE CTEp>KHS 3a Bpemsi, paBHoe 0,2 mc, ¢aza

BOJIHBI U3MCHACTCA Ha A([) = /4. CKOpOCTL pacipoCTpaHCHUA BOJIHBI B CTCPIKHC

paBHa:
a) 3000 m/c;
0) 4000 m/c;
B) 5000 M/c;
r) 6000 M/c.
5. «KBanTOBas onTUKa»
1. Ompenenuth MUHUMAJIBHYIO JUIMHY BOJIHBI B cepun bambmepa. [locTosiHHas
PunGepra R=11-10" 27",
a) 564 am
0) 264 um
B) 464 HM
r) 364 HM
2. Dueprus ¢oToHa, moriom@aeMoro QorokarogoMm, paBHa 5 5B. Pabora BeIxoma
anekTpoHa u3 (oTokaroma paBHa 2 5B. UeMmy paBHa BenMuWHA 3aJeP>KHUBAOIIETO

MOTEHITHAA, TP KOTOPOM MPEKpaTuTcs PoToToK?

a)7B



0)3B
B)3,5B
r) 10 B

3. ®otoTok HacklmeHus npu GorodpdexkTe ¢ yMEHbIICHUEM MaJalolero CBETOBOTO

MOTOKA
a) YBEJIIMUUBACTCA
0) yMEeHbIIIaeTCs

B) HE U3MEHSIETCS

F) YBCINYNBACTCA WKW YMCHBIIACTCA B 3aBUCUMOCTHU OT pa6OTI>I BbBIXOJda

4, HaBHeHI/IG, IMIPOU3BOANMMOC CBCTOM IIPHM HOPMAJIBHOM IIaJICHHK Ha IIOBCPXHOCTD,

OnpeaesIeTCs
a) p
0) p =
B) p =

r)p=(l-p)E/c

6. «KBaHToBass MEXaHUKA»

BBIPAKEHUEM:
pE/c
2E(1+p)lc
(1+p)E/c

1. MakcuMaibHOE YHCIIO DJICKTPOHOB HA TPEThEH 3JIEKTPOHHOU

000J10YKe aToMa paBHO:

a) 24
0) 12
B) 18
r)21
2. HecranmoHapHBIM  ypaBHCHHEM
ypaBHCHHE:
5 o

— AY+ U, v,z2,0Y¥ =1h—
a) 2m ty,2:0) &
2 2.2
A A ML
0) dx* A 2
2m
ﬁw+ﬁ—2Ew=0

B)

2

r) dx*  #

[lpenunrepa  sBIAETCA



3. BwIpokIeHHBIMU HA3BIBAOTCS:
a) pa3INYHbIC COCTOSIHUS C OJJMHAKOBBIM 3HAYCHHEM SHEPTHH
0) pa3IMYHbIC COCTOSIHUS C OJJMHAKOBBIM 3HAYEHUEM MACChI
B) Pa3JIMYHBIC COCTOSHUS C OJIMHAKOBBIM 3HAYCHUEM OpOUTAIBHBIX MOMCHTOB

F) Pa3INIHBbIC COCTOAHHA C OJUHAKOBBIM 3HAYCHUCM «IICH)) - (1)YHKHI/II/I

h

P27 s dorona Ha mobbe

4. Jle bpoitsib 00001IKI COOTHOLIEHUE
BOJIHOBBIE TPOIECCHI, CBA3aHHBIE C YaCTUIAMH, HMIIYJIbC
KOTOpBIX paBeH p. Torga, eciv CKOpPOCTh YacTULl OJUHAKOBA, TO
HavMEHbILIEH JUTMHON BOJIHBI 00J1aJa10T:
a) anb(a-yacTUIlbI
0) HEUTPOHBI
B) AJIEKTPOHBI
T') MPOTOHBI
5. Ha kakom wu3 rpadukoB MpaBWIbHO IOKAa3aHa 3aBUCHUMOCTH
JUTMHBI BOJIHBI JIe¢ Bpoiis 3eKTpoHa OT €ero CKOpoCTu?
a) l A : P
0) 2
B) 3
r)4

7. «SnepHas puznka
1. BupryanbHble 4YacTHIlbl, OCYLIECTBISIOIIME B3aUMOJEUCTBHE KBAPKOB IpPHU
oOpa3oBaHUM aJPOHOB, B KBAaHTOBOH XpoMoAMHaMHKE ((PU3MKE BBICOKMX IHEPIHii)
NOJIYYMJIA Ha3BaHUE:
a) JICITOHBI
0)poTOoHBI
B) ME30OHBI
T') TJIIFOOHBI
2. Slnpo aToMa cOCTOMT U3:

a) MPOTOHOB U AJIEKTPOHOB



0) MPOTOHOB U HEUTPOHOB
B) HEUTPOHOB U AJIEKTPOHOB
') HyKJIOHOB U 3JICKTPOHOB
3. TepmosinepHoli peakiueil Ha3bIBACTCS:
a) pacraj JIETKUX saep
0) pacnaj TSKENbIX siAep
B) CUHTE3 JIETKUX sI/Iep
T') CHHTE3 TSOKENBIX sIep
4. DNEeKTpUYEeCKH HEWTpaibHas dJeMEHTapHas 4acTHIla, BXOJAIIAs B COCTaB JHOOOTO
aTOMHOTO si/ipa:
a) HEUTPUHO
0) HEUTpOH
B) SKCUTOH
r) poToH
OLEHOYHOE CPEJACTBO IIP-2
Kpurepuu oneHnBaHus B paMKax JaHHOTO OIIEHOYHOTO CPECTBA

v/ OTIIMYHO — TIOJIHOE JIOTHYHOE W3JI0XKEHHE TEOPETHYECKOTO Marepuaa ¢
HEOOXOJMMBIMUA BBIBOJIAMH, TPaMOTHBbIE (OPMYITHPOBKH (PU3NUECKUX
BEJIMYMH, PEIICHUE 3a7a4 C BBIBOJAOM pabodeit (opMysbl U MpaBUILHBIM
YHUCJIOBBIM 3HAUYCHUEM;

v/ XOpoIIO — TMOJHOE H3JI0KEHHE TEOPETHYECKOr0 Marepuaia, He BCeria
MPEACTAaBICHbBl  HEOOXOMWMBbIE  BBIBOJBI, €CThb  HETOYHOCTH B
dbopMyIMpOBKaxX, pelieHrne 3a7ad C BBIBOJAOM pabodeid ¢GopMynbl |
MPaBUJILHBIM YHCIOBBIM 3HAYCHHUEM;

v’ YIOBJIETBOPUTEIBHO — TEOPETHUYECKUM MaTepuasl U3JI0KEH OECCHCTEMHO,
pelieHne 3amad  mpeiacTaBieHO Oe3 BbIBOAAa (HOPMYNBI M YHCIIOBBIX
pacyeTos;

v’ HEyIOBIETBOPUTEILHO — OTCYTCTBYIOT OTBETHl Ha TEOPETHYECKHUE

BOITPOCKHI, pCIICHO MCHEC ITOJJOBUHBI 3aa1a4.






Bomnpocsl Ha 3K3amMeH

Baok 1-5. Tembr Ne 1-49.
Qusuxa u opyaue HayKu:

Om3HKa B CHCTEME €CTECTBCHHBIX HAYK.
Om3IYeCcKrue METOIBI H3YUCHUS CTPOCHUS 3eMITH.
®du3rka 1 MaTeMaTHKa.

dwu3rKa 1 TEXHUKA

®u3nKa 1 HAyYHO-TEXHUYECKUI NIPOrpecc

A A

Temwt pabom no mexanuxe

Hepezmmuemcmcxoe osudicerue

,ZZ@I/L?!CQHHQ mei nepeMeHHoﬂ MACCHL.
6. PeakTHBHOE IBH)KEHHE.

7. TpeHwue u ero poiib B U3HU U TEXHHUKE.
8. TpeHwue B KHUIKOCTSX U ra3ax.

Penamusucmckoe OSMOfCBHue

9. 3emus Kak HEHHEPLHUATIbHAS CUCTEMA OTCUETA.
10. Kunemaruka CTO.

11. JMunamuka CTO.

Tepmoounamuxka u MKT
12. Bropoe Hayano TEPMOAUHAMHUKH M TEIUIOBBIC MAIIHHBI.
13. Hcropust co3naHust KIIACCUUECKOM TePMOIMHAMHUKI
14. Hcropus co3naHusi MOJIEKYJISIPHO—KHHETHYECKOM TEOPHH CTPOSHHUS BELIECTBA.
15. Temneparypa U METO/BI €€ U3MEPECHUSI.
16. TeruroBBIe CBOICTBa KPHCTAILIOB.
17.  Hcnonp3oBaHUE THAPOTEPMATIBHBIX HCTOYHUKOB HEPTUH.
18. TepmoanHaMHKa U IPOOIEMBI SKOJIOTHH.
19. TepmoanHaMuKa HEOOPATHMBIX IIPOIIECCOB.
20. ®wuznka HU3KUX TeMIiepatyp. MeTo/pl MoTy4YeHus, MPUMEHEHHE B (PH3HUKE, TEXHHUKE U METUINHE
21. CamoopraHu3aiys 1 Xaoc (TepMOTHHAMHKA HEPABHOBECHBIX MPOIIECCOB).
22. TemnonpoBOAHOCTh METAUIOB M MOIYIPOBOIHUKOB. (Kiaccuueckoe paccMoTpeHue)
23. Tlpumenenue GpuU3NYECKUX 3aKOHOB /I OYMCTKH Ia3000pa3HbIX M )KUAKUX CPEI.
24. DHepreTHKa M OXpaHa OKpYKalolIeil cpebl.
25. ®wusMka 1 IKOJIOTUYECKHE TIPOOIEMbl COBPEMEHHOCTH.
26. Ilnactnueckast nedopmanust MmetamsioB. Pu3ndyeckne MEXaHU3MbI SBICHHS U €ro MPUMEHEHHE
27. JledexTsl B KpHUCTAILIAX.
28. Jlucrokanuy B KPHUCTAJIaX U MEXaHUYECKHE CBOMCTBA TBEPABIX TEL.
29. MexaHu3MBI pa3pyLIeHUs TBEPABIX TEL.
30. MexaHnuecKHe CBOICTBa TBEPABIX TEJI M OMOJIOTMYECKNX TKaHEH.
31. TNoaumeps! 1 NPONUCXOKACHHE KUIHH.
32. TMonumepsl. CTpyKTypa, NOJTy4eHHE, IPUMEHEHHE.
33. XKuakue KpUCTaIIbl, UCTOPHS OTKPBITHS YKUAKUX KPUCTAJUIOB, CTAHOBJIEHHE (PU3NKHU JKUJIKUX KPUCTAJIIOB.
34. Kuakue KpUCTaIbl, CTPYKTypa U pU3NYECKUE CBOMCTBA KUIKUX KPUCTAJIIIOB.
35. IIpuMeHeHHe KUIKUX KPUCTAIJIOB B HAYKE M TEXHHKE.
36. XKuakue KpUCTAUIBI B MEIUIHE U OHOJIOTHH.

Memoowsl u mexuuxa gusuyecKux usmepenul

37. V3amepeHne MeXaHHYECKUX BEJMYHH.

38. M3mepenne TeIOBBIX (PU3NUECKUX BEIIUYHH.

39. MexnynapoaHas cuctema eaunun usmepenus (CH) B mexanuke, repmogunamuke 1 MKT
40. N3mepenue BpeMeHH

DnexmponposooHOCmb 8eujecmaa
42. Knaccudeckas 3JIEKTPOHHAS TEOPHS DIIEKTPOIPOBOIHOCTH METAJLIOB.
43. KOHTaKTHEIE ABJIECHUS B META/UIAX U MOIYIIPOBOIHAKAX.
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44. DxcnepuMeHTANBHOE 0GOCHOBAHUE DIIEKTPOHHON TEOPHU METAILIOB.

45. DnexTposus U ero NPUMEHEHHE.

46. Dnextpuueckue sBnenus B atmocdepe. lllaposas MonHus.

47. ®usnka aTMOCHEPHBIX MPOIECCOB U BIMSHUE HA HUX YENOBEYECKOM JIEATENBHOCTH.
48. TIpoBoaumMocTs aTMOCHEPHI U €€ U3MEPEHHE.

49. DnexTpoauTsl. XUMHUECKUE UCTOYHUKY SHEPTHU.

bnok 6—-10. Temsl

DnexmpomacHumHwle nojis U 3apsovl

50. HepenATuBHUCTCKOE NBUKEHHE 3aPSIKEHHBIX YACTHIL B HNEKTPUYECKUX U MATHUTHBIX MOJISX.
51. PenaTuBHCTCKOE NBHKEHHE 3aPSOKEHHOM YaCTHIIBI B 3JIEKTPHUIECKOM M MATHUTHOM IIOJISIX.
52. Yckopurtenu 3apsokeHHbIX yacTull. OU3MIECKHE TIPUHIMIIB M IPUMEHEHHE.

53. DnexTpoHHbIH MUKPOCKOT. CHHXPOTPOHHOE U3JTyUeHHE.

Maenemusm

54. ®eppomarnernsm. OU3HYECKHE OCHOBBI ABICHUS.

55. MaruuTHBIE MaTEpHANBI 11 MUKPOIeKTpoHUKH. (Matepuanst ¢ [TIMT)

56. MaruuTHbie nons. ITonyuenne cBoMCTBa, IPUMEHEHHE.

57. HoBble MarHUTHBIE MATEPUAIIEL.

58. Knaccuuecknii 3¢pdext Xomna. Ousrka ABICHUS ¥ IPUMEHEHHE.

59. ®uzuyeckne OCHOBBI MATHUTHOM 3aIKCH HHA)OPMALIHH.

60. MarauToruapoIMHaMHYECKUe TeHepaTopbl. DU3MUECKHE IPUHIUIBLI pa0OTHl M IPUMEHEHHE.

Bonnosas onmuka.

61. Bonokonnas ontuka. PU3MIECKUE OCHOBBI U IPUMEHEHHE..
62. OnTHKa KPUCTAIIIOB.

63. Onruueckas MUKPOCKOIIHSL.

64. ®usnka BETOBOTO 3PEHUS U €€ UCTIOIB30BAHNE B TEXHHKE.

65. Onruxa rnasa. dusuueckue u (bHSI/IOHOFI/I‘IeCKI/Ie NPUHOHAIIBL pa6OTLI riasa. HeZ[OCTaTKI/I OIITHYECKOM CUCTEMEI Ij1aza 1

METOJIbI UX YCTPAaHEHHUE.
66. Tonorpadgus. GU3HUECKUE OCHOBEI ABIECHHS U IPHMEHEHHE.
67. MarauTtoontraeckue dpdextsr: s3dpexter Dapanes u Keppa. dusnueckre OCHOBHI SBICHUN U UX TPUMEHECHHE.
68. JludppakunonHas Teopust ONTHYECKUX H300PaKEHHUH.
69. Jlucriepcus CBETOBBIX BOJH B BenlecTBe. Kiiaccuueckas Teopust sIBICHUS U €ro PUMEHEHHE.
70. Tonspusaus 3JI€KTPOMATHATHBIX BOJIH.
71. Mudpakuus cBeTa Ha YIBTPA3BYKOBBIX KOJIEOAHHSX.
72. Jludpakuus cBeTa.
73. UnTepdepeHiys CBETOBBIX BOJIH

Konebanus u 6onmnwi

74. MCTO,H KOMIUICKCHBIX aMIUUIUTy] W €ro MNPUMEHCHHE K aHaJInu3y KoJieOaTeNbHBIX IponueccoB. CBs13aHHBIC

KoJyie0aTeNnbHble MEXaHUYECKNE CHCTEMBI.
75. MeTo/] BEKTOPHBIX JAMATPAMM U €r0 MPUMEHEHHE MPU U3YYEHUHM MEXAHUIECKUX M HIIEKTPOMATHUTHBIX KOJIEOaHHIA.
76. 3BYKOBBIE BOJIHBI B Pa3IHYHBIX CPENAX.
77. VabTpa3ByKOBbIE BOJIHBI, UX FEHEPAIUS ¥ IPUMEHEHHE.
78. Y mapHbIe BOJIHEI, MOTyYEHUE TIPUMEHEHHE.

79. Axycruka. Mcnonb30BaHue MEXaHWYECKHX KONEOaHUH B Hayke, TexHuKe U MenuuuHe. (YIbTpasByk, MH(PasByK,

BUOpaLHN).
80. Akycruka. ®usuka ciyxa.
81. ConuToHBI.
82. DyeKTpOMarHUTHEIE KOJIEOAHHUS U BOJIHEL
83. DyIeKTPOMAarHUTHBIE BOJIHBI CBEPXBBICOKUX YAaCTOT M MX MCIIOJIb30BAHHUE.
84. ®dusnyeckne acleKTH PaCIPOCTPAHEHHS PATHOBOJIH
85. ®usnyeckne OCHOBBI PaJIHONOKALMH.
86. dusnyeckne OCHOBHI TEIEBUICHUS.
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Keanmosas onmuxa

87. Momuuecuennus. [pupoa sSBICHAS U IPUMEHEHHE.

88. JleiicTBHE Ma3epHOro U3/IyICHUS HA BEIECTBO.

89. Kopmycky spHO-BOJIHOBOM dyalH3M CBETA.

90. Jlazepsl u UX NpUMEHEHUE.

91. OnTuyeckure KBaHTOBbBIE TEHEPATOPHI CBETa. DU3MUECKHE IPUHIUIIBI PAGOTHL.

92. Henuneiinas ontuka.

93. Henuneiinas peHTT€HOBCKAs ONTHKA

94. Brenmnit potodddexr. IIpuMenenne. DKCIEpUMEHTANIbHAS HPOBEPKA yPaBHEHHS DWHINTEHHA I BHELIHETO

dhoroaddekra.

Duzuyeckue memoobvl UsMeperus

95. UsMmepeHue >IEKTPHIECKUX BETHUUH.

96. dusnueckre U3MEPEHNS U UX 3HAYEHWE JUIS HAYKH U IPAKTUKH.

97. Vsmepenne HEDNEKTPUUECKUX BEMYHMH IJEKTPUUECKIMH METOIAMH.

98. Mexnynapomnas cuctema eaunui usMepenus (CU) B MeXaHHMKe, TEPMOTMHAMHUKE.
99. ®usuyeckue METOBI U3yIEHUS CTPOCHUS 3EMIIH.

Keanmoesas gusuka.

100.  CsepxmpoBogumocTs. PU3HUECKHE OCHOBHI iBIEHUS. [IpuMeHeHue.

101. BeicokoTeMmriepaTypHasi CBEpXIIPOBOAUMOCTb. OCHOBHBIE SKCIIEPUMEHTAJILHBIC JIAHHBIE, IEPCIIEKTUBHL.

102. KBanToBast Teopust 3IEKTPONPOBOAHOCTH TIOTYIPOBOIHHKOB.

103. KBanTtoBas Teopus 3JIEKTPONPOBOIHOCTH METAVIOB (TEOpHS CBOGOMHOTO 3JNEKTPOHHOTO Tasa, 3JIEKTPOH B
MEPHOIUYECKOM T0JIE KPUCTAILIA)

104. Onnomepubie 3a1aun KBaHTOBOW MexaHuku (KBaHTOBBIN rapMOHMYECKHH OCIUILIATOP, MPOXOKIECHAE MUKPOUACTHI]
Yyepes NOTCHIUAIBHBIE 0aphephl).

105. KsanToBbiii ycuutens CBU

106. TyunensHbIi 5QdEKT U ero NPUMEHEHHE B SIEKTPOHUKE.

107. CeepxTeky4ecTs.

108. Mepuonnueckas cucTeMa >JIEMEHTOB U CTPOEHHE AaTOMOB.

109. KBaHTOBEIE ABIICHUS B TBEPABIX Teax, dppekt Jlxozedcona.

110. D¢pdexr I'ana.

111. Knaccuveckuii 1 kBaHTOBbIM 3 dext Xoa.

Amomnasn u s0epnas ¢uzuxa

112. dusnka peHTreHOBCKUX JTyUeH.

113. SAnepusie peakuun nenenus. GU3MUECKUE OCHOBHI SABJICHUS.

114. SAnepusie peakuuu cuHTE3a. YIPABIAEMbIE TEPMOSIIEPHBIE PEAKIHH.

115. XononHplii saepHbIA CUHTES.

116. Monenu aToMHOro sifIpa.

117. Snemenrapubie yactuiisl. ICTOpHs OTKPHITUS (XPOHOJIOIMYECKHUI M PU3MUECKUI aCTIEKTHI).
118. DnemenTapnsie yacTuipl. CUCTEMATHKA SJIEMEHTAPHBIX JACTHIL,

119. DnemenTapusie yacTuipl. KBApKOBBIE MOJIEN SIIEMEHTAPHBIX YACTHII.

120. lMepuonnyeckas cucTeMa JIEMEHTOB U CBEPXTSIKENBIE DIIEMEHTHI (IAJIEKUE TPAHCYPAHBI)
121. ®dusnyeckne OCHOBBI METOIOB H3YYEHHS DJIEMEHTAPHBIX JACTHIL,

122. Ctpoenue u sBonronust BeeneHHOI.

123. buonorudeckoe AeHCTBIE MOHU3HUPYIOIIMX H3TydEHHUI.

124. KopnyckynspHO-BOJIHOBOM Tyalu3M MATEPUH.

125. MbIceH Bl 9KCIIEPUMEHT U €TO POJIb B PA3BUTHU (DH3UKH.

126. HoGenesckue naypeaTsl 110 (HU3HUKE.

127. Onruko-MexaHWIECKas aHAJIOTHS U €€ POJIb B PA3BUTHH BOJHOBOW (KBAaHTOBOM) MEXAHUKH.
128. Ponb pusnaecKkoro sKCepuMENTa B CTAHOBJIEHHH KBAHTOBBIX MPEICTABICHUM.
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I11.1.KoHTpOJIbHBIE PA0OTHI.

KonTpoasnas padora Nel nmo teme: Kunemarnka u JMHAMMKA MATePUAJIbHON TOYKH. 3aAKOHBI

COXPAHCHUA SHEPIUA U UMITYJIbCA.

Bapuant Ne 1

1.

Kamenb Opocuinm BepTHKAIbHO BBepx Ha BbIcOTy h; = 10 m. Uepes kakoe Bpemsl OH yIaaeT Ha
3eMJ119)? Ha kakyro BbICOTY Ny HOAHHMETCS KaMeHb, €CIM HaYaabHYI0 CKOPOCTh KaMHSI YBEIHUUTh
BJIIBOE
[[Tap Ha HUTH TTOABEIICH K MOTOJIKY TPaMBalHOTO BaroHa. Baron TOpMoO3HUTCs, H €ro CKOPOCTh 3a
BpeMsa t = 3 C paBHOMEpPHO yMeHbIIAeTcss OT Vi = 18 kM/4 g0 Vo = 6 kM/4; Ha xakou yroa o
OTKJIOHHMTCSI TIPU 3TOM HHUThH C Mapom?
C Gamnu BeICOTOM h = 25 M ropHM30HTAILHO OPOCHIN KaMEHb CO CKOPOCTHIO Vo =15 m/c. Haiitu
kuHeTn4deckyro Wy n norennmansayro W, sHeprun kamas dyepe3 Bpems t = 1 ¢ Hayana JIBUKEHUS.
Macca kamag m = 0,2 k.

U -26 _
Monekyina Mmaccoii m = 4,65-10 kr, neTtsinas mo HOpMajil K CTEHKE coCy/ia Co CKopocThio V = 600
M/C, yIapsieTCs O CTEHKY U YIIPYro OTCKaKMBaeT OT Hee 0e3 MOTepu CKOpOCTH. HalTi MMITYJIbC CHJIBI
FAt, momy4eHHbIN CTEHKOM 32 BpeMs yapa.

Bapuant Ne 2

1.

Paccrostarie Mexay aBymsi craHmmsmu Mmerpornonurena | = 1,5 km. IlepByro IOJIOBHHY 3TOTrO
pacCTOSHUS I10€3]] HPOXOJUT PaBHOYCKOPEHHO, BTOPYIO — PaBHO3aMEIJICHHO C TEM K€ IO
MOAYJII0 YCKOpeHHeM. MakcuMallbHasi CKOpocTh noe3aa V = 50 km/4. Halitu yckopeHue a u BpeMs
{ IBMOKEHMS 110€3/1a MEXKIY CTAHIUSIMHU.

Tesro CKONB3UT 10 HAKJIOHHOM IUIOCKOCTH, COCTABIISIONIEH ¢ TOPU30HTOM yroj o = 45°. Ilpoiins
nyTh S = 36,4 cM, Teso npuodperaer ckopocth V = 2 m/c. Haiitu koddpdunument tpenus K tena o
IUIOCKOCTb.

Camorer nogauMaeTcs ¥ Ha Beicote h = 5 kM gocrur ckopoctu v = 360 xkm/4. Bo ckonbko pas
paboTa A; coBepimaeMas IpH MOJIbEME MPOTUB CUIIBbI TSHKECTH, OOJIbIIEe padOThl Aj, HAYIIEH HA
YBEJIMUEHHE CKOPOCTH caMoJieTa?

W3 pyXbs Maccoit my = 5 KT BBIIETACT ITYJII Maccoit M= 5 T co CKOpocThIo V2 = 600 M/c. Haiitn
CKOPOCTb V1 OTAAUU PYXKbS.
Bapuant Ne 3 s o 3
3aBUCUMOCTh npofme}g{oro TEJIOM ITyTH S 0T BpeMeHH t maeTcs ypaBHeHHeM S = At” - Bt™+Ct°, e
A=2wm/c,B=3m/c" n C =4 m/c”. Haiitu: a) 3aBUCHMOCTh CKOPOCTH V M YCKOPEHUS @ OT
BpeMeHH t; 0) paccTosiHUE S, MPOHACHHOE TEIOM, CKOPOCTh VU M YCKOPEHHUE a Tenna uepe3 Bpems t =
2 ¢ mociie Hayaja JBHKCHUS.
TpaMBaiiHbIii BaroH Maccoi M = 5 T maeT mo 3akpyrieHuro paauycom R = 128 m. Haiitu cumy
OOKOBOTO J1aBjicHHS F Kojiec Ha peabChl IIPU CKOPOCTH IBHXKEHUS V =9 KM/d.
Kakyro paboTy 4 Hamo COBEpIINTH, YTOOBI 3aCTaBUThH JBIIKYILEECS TEIO Maccou m = 2 Kr: ag
yJ?equnTL CKOpPOCTh V1 = 2 M/C 10 V2 = 5 M/c; 0) OCTaHOBUTHCS MPH HAYATBLHOW CKOPOCTH Vg =
M/c?
I'panara, netsmas co ckopocThio v = 10 M/c, pazopBanachk Ha JBa OCKOJIKA. BOJBIHIA OCKOJIOK,
Macca KoToporo cocrtaBisiia (0,6 Macchl BCEH TpaHATHl, MPOJOJDKANI ABUTaThCd B IIPEKHEM
HaIMpaBIIEHUH, HO C YBEITHUYEHHOW CKOPOCThIO Ug = 25 M/c. HaiiTu cKopocTh Uy MEHBIIIETO OCKOJIKA.

Bapuant Ne 4

1.

Temo OpomieHO co ckopocThio Vo = 14,7 m/c mox yriaom o = 30° k ropu3onTy. Haitu
HOPMaJIbHOE @, W TaHTeHIMAIbHOE a, YCKOpPEeHHs Tena yepe3 Bpems t = 1,25 ¢ mocne Havana
JBHKCHHS.

I'upbka maccoit m = 50 r, npuBsi3aHHAs K HUTH JUIHHOH | = 25 cM, ONKMCBIBAET B TOPU3OHTAIBHOMN
%HOCKOCTI/I OKpY>KHOCTh. YacToTa BpalieHus Tupbku # = 2 00/c. HaliTu cuily HaTsSOKEHMS HHTH

TpamBaii IBIKETCS ¢ yCcKopeHneM a = 49,0 cM/c?. naiitn ko> GHUIMEHT TpeHus K, ecim U3BECTHO,
gT0 50% MOIIHOCTH MOTOpPA HJIET Ha NpeoaoacHue criibl TpeHusa 1 50% — Ha yBeJIMYeHUue CKOPOCTH
JIBMOKEHUS.

Mornekyia maccoit m = 4,65-10% kr, nersimas co ckopocTsio V = 600 M/c, yapseTcst 0 CTeHKY
cocyja rnoj yriioM o = 60° K HopMaJIi ¥ YIPyro OTCKaKHMBaeT OT Hee 0e3 moTepu ckopoctH. Haiiti
AMITYJTbC CHITBI FAL, TToITydeHHBIN CTEHKOM 32 BpeMs yapa.

Bapuant Ne 5

1. Touka ABMXKETCS MO OKPYKHOCTH paguycoM R = 10 c¢cM ¢ IOCTOSHHBIM TaHTE€HITUATbHBIM
YCKOpeHHeM a,. HailTu TaHTeHIInaIbHOe YCKOPEHUE d, TOYKH, €CII U3BECTHO, YTO K KOHITY ISITOTO
000poTa mocJie Havana ABMKECHHS JIMHEHHAs CKOPOCTh TOUKH V = 79,2 cm/c.

2. Jluck BpamiaeTcs BOKPYr BepTHKaILHOM ocH ¢ yacToToli N = 30 00/mMuH. Ha paccrosauu r = 20 cMm
OT OCH BpaIleHHS Ha JUCKE JISKUT Tea0. Kakum nomkeH ObITh KO3 QUIMEHT TpeHUS K MEK Iy TEIOM
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W TUCKOM, YTOOBI TEJI0 HE CKATHJIOCH C THCKa?

3. Haiiti paboty 4, KOTOPYIO HaJ0 COBEPIIMTH, YTOOBI YBEIIMYNUTH CKOPOCTH ABMIKCHHS Tella MacCOM m
=1 1otV =2 M/Cc 10 v;=6 M/c Ha myTtu $ =10 M. Ha Bcem nmyTu neiicTByeTt cuia tpenus F,,= 2 H.

4. Teno maccol My = 5 Kr yaapsieTCs O HEIOABHIXKHOE TEJIO Maccol My = 2,5 Kr, KOTOpoe Iocie
yaapa HauyMHAeT JIBUTaThCs ¢ KuHeTHueckoi sHeprueii W', = 5 Jk. Cumras ymap LEHTpaIbHBIM U
ynpyrum, HaiiTi kuaetudeckue sHepruu Wyg u W k) mepBoro tena 10 1 mociie yaapa.

Pesieiinasi KOHTPOJILHAsE padoTa Ne2 o TepMOJUHAMUKE M MOJIEKYJISAPHOH (pu3nKe

Bapuant Nel

36 r yraekucioro rasa (C0;) u 5 r 3akucu azora (N,O) 3amonusor cocyn o6bemom B 2-1073
KakoBo o01iee gaBjieHue B cocyjie npu remueparype 127° C?

Haiitu cpeaHior0 KBagpaTHUHYIO CKOPOCTh MOJIEKYJ Tra3a, IUIOTHOCTh KOTOPOTO MIpPH JaBIECHUU
750 Mm. pT. CT. paBHa 8,2 10”° r/em®, 2) UYemy paBHa Macca OJHOTO KHJIOMOJIS 3TOTO rasa, eciu
3Ha4Y€HME IUIOTHOCTHU JIaHO JJIsi TemmepaTypsl 17° C?

7 T yriekucioro rasa Oputo Harpeto Ha 10° B ycioBUsAX CBOOOAHOTO pacmupenus. Haiitu

paboTy pacIIMpeHUs Ta3a U U3MEHEHUE €ro BHYTPECHHEH YHEPTHH.

WneanpHas Xono1uiIbHas MaliHa, padoTaromas no ooparHomy nukity KapHo, coepiaer 3a I
LMK paboTy, paBHYIO 3.7 KIIXK. HpH 3TOM OHA OepeT TeIUIo OT Teda ¢ Temmeparypoi t, =-10° C B
rmepegaeT TEIIo Telry ¢ Temneparypor +17° C. Haiitu: 1) k. m. 4. IMKIA; 2) KOJHUYSCTBO TEILIA,
OTHSTOrO Y XOJIOJHOI'O TEJa 3a OJUH IUKJI; 3) KOJIMYECTBO TEILIa, MEPEIaHHOIO TOpsSYeMy Tely 3a
OJIVH I[UKII.

Bapuant Ne2

1.
2.

3.
4.

bammon emkocTeio 12 11 HanonHed a3zotoM mpu gasienuu 8,1 Mlla u temneparype 17° C. Kakas
Macca a30Ta HaxoguTcs B OaioHe?

HailiT ynenbHYI0 TEMI0EMKOCTh MPU MOCTOSHHOM JIaBJIEHUM Tra30BOM CMecH, cocTosIei u3 3
KMOJIeHl aproHa u 2 KMoJIel a3oTa.

Jlo xakoil Temmeparypbl OXJaJuTCs BO31yX, Haxonsdumiics npu temneparype 0°C, ecnu oH
pacmmpsercs aguadbaTudecku oT oorema Vi 10 oorema V =2V;?

WneanpHas TerioBas MaligHa, pa0oTaromias o IUKIYy KapHO, MmojydaeT 3a KaKAbld ITUKI OT
HarpeBarensa 2,512 k]Jlx. Temneparypa narpeBarens 400° K, temneparypa xomoawnbauka 300° K.

Haittm paboty, coBepimaeMyr0 MaIlMHONW 3a OAWH IIMKJ, W KOJWYECTBO TEIJIa, OT/IaBaeMOro
XOJIOIMJTPHUKY 32 OJTUH ITUKIL.

Bapuant Ne3

1.
2.

ST a3ora, HaAXOJMSIIIErocs B 3aKPBITOM cocyne oobemMoMm 4 1 mpu Temmeparype 20° C,
HarpeBaroTcs a0 temnepatypsl 40° C. HaliTu naBieHue rasa 0 U 1ocjie HarpeBaHHs.

12 r a3ota HaxXOAATCSA B 3aKPBITOM cocyjae oobemom 2 nm mpu Ttemmneparype 10° C. ITocne
HAarpeBaHus NaBICHHE B cocyne crano pasHo 10° MM pr. cr. Kakoe KommuecTBo Teria GbLIO
COOOLIEHO Tra3y NpH HarpeBaHuu?

B 3akpeitom cocyae Haxoautcs 20 r azora u 32 r kucinopona. Haiitu u3MeHeHue

BHYTpPEHHEH HHEPruu 3TON CMEeCH ra30B IPHU OXJAXJIEHUHU ee Ha 28°.

WneanbHas TeruoBas MamnHa padoraet no uukiny Kapso. [Ipu stom 80% Ttemnna, moaydaemMoro ot
Harpesarens, NnepeaaeTcs XoaoquIbHuKy. KonnuecTBo Teruia, mony4aeMoe OT HarpeBaTells, PaBHO
6.28 x/Ix. Haiitu 1) k. 1. 1. nukia, 2) paboTy, COBEpIIEHHYIO IPU MOJHOM LIHUKJIE.

Bapuant Ne4

1.

12 r rasa zanumarT 00bem 41072 m° mpu Temueparype 7° C. H% Jie HarpeBaHus rasa mpu
MMOCTOSTHHOM JIaBJICHWHM €ro INIOTHOCTh cTama paBHa 0,6 xkr/m”. Jlo Kakoi TeMIepaTypsl
Harpeiau ras?

Kakoe xommuectBo Temna Hajlo cooOmuTh 12 r KHCIOpoaa, YTOObl Harperh ero Ha 50° mpu
MIOCTOSIHHOM JIaBJIEHUN

5.56. 1) HaiiTi cpeaHror0 KBaJpaTHYHYIO CKOPOCTh MOJIEKYN Ta3a, INIOTHOCTh KOTOPOTO TPH
nasieHuu 750 mm. pT. CcT. paBHa 8,2 10 r/em®. 2) Uemy paBHa Macca OJHOIO KHUJIOMOJIS 3TOTrO
rasa, €CJIi 3Ha4€HHE TUIOTHOCTH JaHO 111 Temnepatypsl 17° C?

WneanbHas XoJoquiIbHAs MalllMHA, paboTaromas no ooparHomy uukiy KapHo, mepenaer Temso
OT XOJoaMIbHHKA ¢ Bogou mpu Ttemmneparype 0°C KHIATHIBHUKY C BOOOM TIpHU TeMIepaTrype

100° C. Kakoe Koau4ecTBO BOABI HY)KHO 3aMOPO3UTh B XOJIOAUIBHUKE, UTOOBI IIPEBPATUTH B I1ap
1 xr BOABI B KUIIATUILHUAKE?

Bapuant Ne5
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1. 10 r kucnopona HaxonmaTcs moi aasieHueM p =304 xlIla mpu Temmeparype 10° C. Ilocie
pacIIUpeHUs BCIACACTBUE HAIPEBAaHUSA IIPU TOCTOSHHOM JIaBJICHHHM KHCIIOPOJ 3aHsu1 o0beM 10
jg. Haiitm: 1) o0beM rasa jo pacliMpeHus, 2) TeMIIEpaTypy rasa Iocjie pacIIupeHus, 3)
IJIOTHOCTh Ta3a A0 pacIIupeHHs, 4) IUIOTHOCTh ra3a II0CIIC PACIIHPECHUS.

2. B 3akpeitoMm cocyne Haxomutrcs 20 T azora u 32 r kucinopoja. Haiitm u3MeHenue
BHYTPEHHEH SHEPIrUU 3TOW CMECH ra3oB IPH OXJIAXKICHUU ee Ha 28°.

3. 1) Haiitu cpeqHIO0 KBaJIpAaTUYHYIO CKOPOCTh MOJIEKYJ Ta3a, MJIOTHOCTh KOTOPOTO MPH JIaBICHUU
750 MM. pT. CT. paBHa 8,2° 107 r/em’. 2) UYemy paBHa Macca OJHOTO KHJIOMOJIS TOTO rasa, eciu

3HAYCHHE UIOTHOCTH JIaHO JJisi TeMiiepaTypsl 17° C?
4. HaiiTy n3MeHeHue SHTPONMH IIpH IIaBieHuu 1 Kr apaa, Haxozsmerocs rnpu 0°C.

KonTpoabHas padora Ne 3 no TeMe nNoCTOSIHHbIN TOK.

Bapuanr 1.

3anava 1.Cuna Toka B MetaynueckoM npoBoanuke | = 0,8 A, ceuenue npoBonHuka S = 4 MM,
[TpuHEMas, 9TO B KaXIOM cM° Meraia conmepxkurcs Ny = 2,5 10% ¢BOGOIHBIX AJICKTPOHOB,
OTIPECNIUTh CPETHIOI0 CKOPOCTh UX HAMIPABIEHHOTO JIBUYKEHUSI.

3amava 2.Kak Hamo coequHHTH OOMOTKHM ABYX HarpeBaTeliell OMyIIEHHBIX B CTakaH C BOJOH,
4yT0OBI Bosa ckopee 3akumnena? (IlapannenbHo, T.K. CONPOTUBICHUE YMEHBIIACTCS: MPH OJMHAKOBOM
HANPSDKCHUW TUTaHHUS KOJMYECTBO TEIIOTHI Q 00paTHO MpONOpHHUOHAILHO  CONPOTHBIICHUIO
HArpy3KH.

3amaua 3.JlamMrouyka U peocTaT, COCIMHEHHBIE MOCIIEI0BATEIBHO, MPUCOSANHEHBI K MCTOYHHUKY
Toka. Hanpsoxenue Ha 3axxumax nammnouku U= 40 B, a conporuBnenue peocrata R = 10 OM. Bueninsis
nens norpediser momuocTs P = 120 Bt. Haiitu cuny Toka B nemnu.

3amaua4. Onpenenutb BHYTpPEHHEE COMpPOTUBIEHUE akkymyistopa ¢ DJC 2 B, 3amkuyTOoro
MPOBOJHUKOM compoTuBieHrueM 2 OMm, eciii cuiia Toka 11 enu paBHa 0,8 A.

Bapmuanr 2

3amaua 1.B mens BKIIOYEHBI NapajlIeIbHO MEIHAs U CTajbHas MPOBOJIOKA PAaBHOM MIJIWUHBI U
cedeHus. B kakoii U3 HUX BBIIENUTCS OOJIbIlIee KOJIMYECTBO TEIUIOTHI 32 OHO U TOXKE BpeMs?
(B MC}IHOﬁ IIPOBOJIOKE, T.K. €€ CONPOTHUBJIICHUC ITPU OAMHAKOBBIX TCOMCTPUUYCCKHUX pa3MEpax MCHBIIIC,
a Opd _ OAMHAKOBOM HAIPSUKEHWM MHUTAHMS KOIHMYECTBO TEmIOTHEL Q 00paTHO IpOmOpHHMOHATIBEHO
COIIPOTHUBIICHUIO HATPY3KHU).

3anaua 2.IIpu cuie Toka | = 3 A Bo BHemHel nenu Oatapeu BblaenseTcst MouiHocTh P =18 Br,
npu cuse Toka I, =1 A, coorBerctBeHHO P2 = 10 BT. Onpenenute 3/1C u BHyTpeHHEE CONPOTUBIIEHNE
Garapeu.

3amavya 3.M13 HUKENMHOBOHM JIeHTH! TOMIMHON 0,2 MM M IIUPUHONW 3 MM HYXXHO H3TOTOBUTH
peocraT Ha 2,5 OMa. Kakoil JIMHBI HY>)KHO B34Tb JICHTY U KaKO€ MaKCHUMAJIbHOE HAIPSKEHUE MOXKHO
oJaTh Ha 3TOT PEOCTAT, €CJIM JAOMYCTHMast TUIOTHOCTh TOKa JJIs HuKeauHa | = 0,2 A/MMZ, p=4 10”7
Om-m.

3amaga 4.K reneparopy ¢ J3JAC 230 B noxkmoueHo comportusieHue 2,2 OMm. YeMy paBHO
CONPOTHUBIIEHHUE F€HEPATOPA, €CIIN HAIPSKEHUE HA €Tr0 3aKMMax IIpH 3ToM paBHO 220 B?

Bapuanr 3

3amavya 1.BpICOKOOMHBIN MPOBOJ OJHOPOAHOTO ceueHus W anuHoil 10 M 3ambikaeT OaTapero ¢
OJ1C B 30 B. Uemy paBHa HaIps)KEHHOCTH OJIS B 3TOM IIPOBOJIHUKE?

3anauya 2.Tok KOpOTKOro 3amMblKaHUs UCTOYHHMKA mocTostHHOrO Toka ¢ DJIC 12 B cocrasnser 40
A. Haiitu compoTuBiieHre, KOTOpOe HEOOXOIUMO TOIKIIOYATh BO BHEIIHIOKO II€Mb, YTOOBI MOTYyYUTh
OT PTOT'0 UCTOYHHMKA TOK 1A?

3amaua 3. DieKTpoHarpeBaTebHbIE TMPUOOPHI Ha KOTOpBIX ykazaHo P; = 600 Bt, U; =220 B u
P, = 400 Bt, U; =220 B nmoak/104eHbl NOCI€A0BaTeIbLHO B ceTh ¢ HanpsikeHueMm 220 B. Kakas
MOIIHOCTH OYZIET BBIACIATHCS HA KOKIOM U3 HUX?

3agaua 4.0O5eKkTpudecKyro JaMnouky conpotusieHueM 240 OM, pacCUMTaHHYIO Ha HaIlpsDKEHUE
120 B, Hamo mutath OT ceth ¢ HampsbkeHueMm 220 B. Kak Hago moOAKIIOUHUTH JOMOJHHUTEIBHOE
COTMPOTHBIICHUE U KaKOW JTMHBI JOJHKEH ObITh MPOBOJHUK U3 HUXpoMa ceueHueM S =0,55 MMZ, YTOOBI



57

JAMIIOYKY MOXHO BKJIIOUMTH B ceTh 220 B? (YaenbHOe compoTuBiieHHe HUKeIWHA paBHO 110 108
OM-M).

Bapuanr 4

3amaga 1.Tok Tedyer mo mMpOBOJHUKY, GopmMa KOTOporo mokaszaHa Ha puc.l. OnmHakoBa WM
pa3iryHa HanpsHXKEHHOCTH MOJIS B MECTaX € Y3KUM M IIUPOKUM cedeHrueM? OTBeT 000CHOBATh.

_3anaua 2.HaiinuTe pazHocTs noTeHIuanoB Mexxay Toukamu A u B ( B u C) cm. puc.2, eciiu Eq =2
B,E;=2B,R1=0,50M,R;=50M,11=10M, ;=15 Om.

3anaua 3. Tok B npoBoaHuke conpotuBieHueM I = 100 Om paBHOMepHO HapacTaeT oT |, = 0 1o
I, =10 A B Teuenue 1t = 30 c. UeMy paBHO KOJMYECTBO TEIUIOTHI, BBIICIUBIIEECS 32 3TO BPEM B
MIPOBOJHUKE?

3agagya4.OnpeneuT MmWIOTHOCTh TOKA | B JKEJIE3HOM MPOBOJAHMKE uIMHON L = 10 M, ecin mpoBoj
Haxoautes oy Hanpspokenne U = 6 B.(Y nenpHOE conpoTuBieHue xeneza p = 9,8 10 Om-m.

g 8 E1 Ky Es
—Lx‘;if,_ | — 2 |
I L 0 ’—‘
s R |
—\__‘_,_—'—"'_'_'—\_\_‘_ﬁ-—
C
Puc. 1. Puc 2

KonTpoubHnas padora Ne 4. MarHuTHoe nojie B BAaKyyme».

Bapuanr 1.

1. JluneitHpli TpOBOAHUK IMHOW 20 CM MpU CHJIE TOKA B HEM 5 A HaxoAWTCs B OJAHOPOJHOM
MarHuTHOM mojie ¢ uaaykimei 0,2 Tn. Ecnu yron, o0pa3oBaHHbBINM IPOBOJHUKOM C HaIpaBICHUEM
BEKTOPa MarHUTHOM MHAYKLIMH, paBeH 30°, TO Ha NMPOBOJHUK AECUCTBYET CHJA, MOIYJb KOTOPOU
pagen: 1)0,1H. 2)10,0H. 3)0,2H. 4)20,0H. 5)1,0H.

2. IlpsmonuHelHBI NPOBOAHUMK C TOKOM JUIMHOM 5 CM NEpHeHIUKYISPEH JHMHUAM HHIYKIHUU
OJIHOPOJIHOT'O MArHUTHOTO MO, YeMy paBeH MOAYJIb MHIYKIIMH MAarHUTHOIO OJIS, €CJIU IIPU TOKE
B 2 A Ha MPOBOJHMK ACUCTBYET CHUJIa, MOAYJb KoTOpol paseH 0,01 H? 1) 0,0001 Tn  2)
0,001 Tn 3)0,1Ta 4)1Tn 5)10Tn

3. Ecmm 3apspkeHHass wactuna, 3apsij KOTOpPOM (, ABMXKETCS B OJHOPOJHOM MarHUTHOM IIOJIE€ C
WHIYKIHEH B 10 OKPYXHOCTH paguycoM R, To Momyib umiynbca dactuisl pased: ) qR/B 2)
gB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. nzo0paxeHo ce4eHHUE JIBYX MPAMOJUHEHHBIX OECKOHEYHO JIMHHBIX MPOBOJIHUKOB C
TokoM. Paccrosinne AB mexny mpoBogHuKamu paBHo 10 cm, |p

=20 A, I, = 30 A. Haiitu HanpspKeHHOCTh MArHUTHOTO ITOJIS I l,
BbI3BaHHOrO ToKamMu l; u |, Touke M;. Pacctosauus M;A = 2 o P
CcM. Mo A B

5. Karymka gmamerpom 10 cm. wumeromas 500 BHTKOB,

HaXOJIHUTCS B MarHUTHOM mosie. YeMy OyzaeTt paBHO cpeaHee 3HaueHue D /[C MHIAYKIIMU B ATOU
KaTyIIKe, €CITU WHIYKIMS MATHUTHOTO TTOJIs yBenmuuBaeTcs B TeueHue 0,1 ¢ ot 0 mo 2 Tn?

6. B 0IHOPOAHOM MAarHMUTHOM II0JI€, MHIYKIUSA KoToporo paBHa 0,5 BO(m”®, ABMKETCS paBHOMEPHO
npoBoaHuK JiauHOI0 10 cm. Ilo mpoBomHUKY TedeT TOK cuioii 2 A. CKOpPOCTH JIBMIKCHHS
npoBoaHUKa 20 cyv/c ¥ HampaBlieHa OHA TEPHCHAUKYISAPHO K HAIPaBJICHWIO MAarHUTHOTO TIOJIS.
Haiitu: 1) paboTy nepemernienus npoBogHuka 3a 10 cex ABMKEHUS, 2) MOIIHOCTh, 3aTPAYCHHYIO
Ha 3TO JIBUKCHUE.

Bapmuanr 2.

1. JIunelHpli npoBOAHMK AJMHOM 60 cM mpH cuiie TOKa B HeM 3 A HaXOOUTCS B OJHOPOJHOM
MarHuTHOM Tnosie ¢ unayknueit 0,1 Tin. Ecnu nmpoBogHUK pacnosiokeH MO HANpaBJICHUIO JIMHUM
VHIYKIIUM MarHUTHOTO TOJISl, TO HA HETO JIEUCTBYET CUJA, MOAYJb KOTOPOW PaBEH: 1)0,18H
2) 18,00H 3)2,00H 4)0,30H 5)0,00H

2. TlpssMonuHEHHBIA MPOBOJHHMK, IO KOTOPOMY TCUET IOCTOSHHBIA TOK, HaXOAUTCS B OJHOPOIHOM
MAarHuTHOM II0JIE ¥ PACIHOJIOKEH MEPHNEHAUKYISIPHO JIMHUSM MarHUTHOM MHAYKUMH. Ecim 3TOT
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MIPOBOJIHUK TOBEPHYTh TaK, YTOOBI OH pacmosarajics mojx yriaoMm 30° K JUHUAM MarHUTHOM
UHIYKIMH, TO CHUJIa AMIIEpa, JCHCTBYOIIAs Ha HEro: 1)yMEHBIIUTCS B 4 pa3a; 2) YMEHBIIUTCS B 2
pasa; 3) ocTaHeTCs HEM3MEHHOM; 4) yBenu4uTcs B 2 pasa; 5) yBelnuuuTcs B 4 pasa.

3. B 0HOpOAHOM MarHUTHOM II0JIC C MHAYKIIMECH B BpallacTcsl 4YacTHIIA MacCOW /71, MMEIOIIAs 3apsil
. Kak u3MeHutTcs paamyc OKpPYKHOCTH, €CIIM WHIAYKIUsS B yMEHbIIUTh B 2 pasa, 3aps] HE
U3MEHAThH, & MACCy YBENWYHTH B 3 paza? 1) ymenbimutcs B 2/3 pasa; 2) yBenuuutcs B 1,5 pasa; 3)
yMEHBbILIUTCS B 6 pa3; 4) yBeauuurcs B 6 pa3s; 5) ymenbiuures B 1,5 pasa.

4. B o1HOPOJAHOM MarHUTHOM ToJie, UHAYKIHs Kotoporo 0,1 Tz, ABUkeTcs MPOBOJHUK JJTUHOIO
10 cm. CkopocTh NIBWXKEHHS TMPOBOJHHUKA 15 m/c W HampaBiieHAa OHA MEPHEHAUKYISPHO
MarHuTHOMY mosito. YeMy paBHa HHAYIMpPOBaHHAas B mpoBoaHuke J/C?

5. Ha puc. m300paxeHO CEUeHHE IBYX MPSIMOJUHEHHBIX OCCKOHEYHO IJTMHHBIX MPOBOJHUKOB C
TOKOM. Paccrosinue AB mexay npoBogHukamu paBHo 10 cum, Ip
=20 A, I, = 30 A. Halitn Hanps»>KEHHOCTh MarHUTHOI'O I10JIs, | [
BbI3BaHHOrO Tokamu l; u |, Touke Mq,. Paccrosuue M;A =
4 cm.

6. KpyroBoili KOHTyp MOMEIIEH B OJHOPOJHOE MAarHUTHOE TIOJE
TaKk, YTO IJIOCKOCTh KOHTypa TMEPHeHIUKYISIpHA CHIIOBBIM
mHusM 11oi1s1. HanpsbkeHHOCTs MarauTHOro nonst 150 kA/m. Ilo koHTypy Teder Tok cuioi 2 A,
Pagnyc xontypa 2 cm. Kakyrwo paboTy Ham0 COBEPIIMTH, YTOOBI ITOBEPHYTH KOHTYp Ha 90
BOKPYT OCH, COBMAJAIOIICH C TUaMeTPOM KOHTypa?

1 2

A Ml B

Bapuanr 3.

1. Kakyro pasMEpHOCTB B CHCTEME CU umeet enuHMIA U3MEPEHUS MATHUTHON MHIYKIIHH?

1) kr/(Acm); 2) A-c?/(xrm); 3) HI(AMY); 4) HI(Am); 5) A (krc?).

2. DIEeKTpOMarHUTHBIM YCKOpPHUTENIb MpeAcTaBiseT CcoOOH JBa MPOBOAA, PACHOJOXKEHHbIE B
TOPU30HTAJIBHOM MJIOCKOCTH Ha paccTosiHuu 20 ¢M Ipyr OT Apyra, o KOTOpbIM MOXET CKOIb3UTh
0e3 TpeHus MeTalin4ecKasl mepeMbluka ¢ Maccoil 2 kr. MarauTtHoe nojie ¢ unaykmueit B = 1 Tn
NEPIEeHIUKYIAPHO IUIOCKOCTH JBHXKEHHS nepeMblukd. Kakoil TOk cieayeT OponmycTHTh IO
nepeMbluKe, YTOObI OHa, MPOMAs MyTh 2 M, prodpena ckopocts 10 m/c? 1)I0 A 2) 50 A 3)100
A 4)250A 5)300A

3. Ecnu nBa mpoToHa JBHXKYTCSl B OJTHOPOJTHOM MAarHUTHOM I10JIe B IUIOCKOCTH, NEPHEHANKYISAPHON
JMHUSAM UHAYKIMA MAarHUTHOTO TOJISI, IO OKPYXKHOCTSM paauycoB Ri u Ry, , TO oTHOuIeHHe ux
kunetuueckux suepruit Ki/ Ky pasno: 1) RZ/R?; 2) R?/RZ;

I
3) Ry/R; 4) R/R,:5)4 < 2™
4. Ha puc. uzoOpaxeHO ceueHHEe JBYX HPSAMOJUHEHHBIX A B

OECKOHEYHO JIMHHBIX NPOBOJHUKOB C TOKOM. PaccrosiHue
AB mexny npoBogHukamu paBHo 10 cwm, |1 = 20 A, I, = 30 A. Haiitu HanpspKeHHOCTh
MarHUTHOTO IIOJIS, BEI3BaHHOrO TokaMu |1 u |, Touke M;. Paccrosuus BM; = 3 cm.

5. B maruutHOM mnone, uHAYyKIUsA Kotoporo B = 0,05 T, Bpamaercs crepxenb JiauHoid 1 =1 M ¢
yrioBoil ckopocthio ® = 20 paxa/c. Och BpalleHHs NPOXOJUT Yepe3 KOHEeI CTEepXkHS U
napajienbHa MarHutHomy nonro. Hadtu DJIC uHAYKUOMM €, BO3HHMKAIONIIYI0O Ha KOHIAX
CTEpIKHS.

6. Jlea TOPSIMOJUHEHHBIX  JJIMHHBIX MapajuleNIbHBIX MPOBOJHUKA HAXOASATCS HAa HEKOTOPOM
paccTossHUU Jpyr OT napyra. [lo mpoBomgHWKaM TEKYT TOKH, PaBHBIE II0 BEJIWYHMHE M IIO
HalpaBleHW0. HaiTh cuily Toka, TEKYIIeTo M0 KaXXIOMy M3 IMPOBOJHHKOB, €CIU H3BECTHO,
9TO AJS TOTO, YTO OBl pa3gBHHYTHh 3TH TPOBOJHHUKH Ha BIBOE OOJIbIIEE pPacCTOSHHUE,
MIPHIILIOCH COBEPIINUTH PadO0Ty (Ha SAWHUIY JUIUHBI IIPOBOJHUKOB), PaBHYIO 5,5 MKJ[X /.

Bapuanr 4.

1. Kakyto pazmepHocTs B cucteme CH nmeer eAMHNIIA U3MEPEHUSI MarHUTHOTO MOTOKAa?

1) H(AM?); 2) kr/(c>A); 3) HMY/(A); 4) krm/(c?A); 5) HM/A.

2. DIeKTpoH, YCKOpeHHbIH pa3HocThio noTeHuuanoB U = 100 B, BiaertaeT B 01HOPOJHOE MarHUTHOE
MoJIC, JIMHUKW HHAYKIHUH KOTOPOI'O0 HNCPINCHIAUKYJIAPHBI HaAIIPpaBJICHUIO €I0 JABHMXKCHHA. I/IH)IYKHI/ISI
MarHuTHoro mosst B = 2-10°° T Pannyc okpy)XHOCTH, IO KOTOPOH JBUIKETCS JIEKTPOH, PaBEH:
1)0,5-10 %M 2)1,0010 2 M 3)1,7-10 2m  4)3,4-10" M. 5)5,0 ™

3. 17.Ecnu nBa 3neKTpoHa ¢ KUHETHMYECKUMHU SHeprusiMu K; u K COOTBETCTBEHHO IBHXKYTCS IO
OKPYXKHOCTSIM B OZJHOPOJTHOM MAarHWTHOM I10JI€ B TUIOCKOCTH, MEPIEHANKYIISIPHON JTMHUAM UHAYKIUN
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TOJIsl, TO OTHOIIIEHUE X mepruoaoB oopamenus 71/7; pasHo: 1) Ki/Ko;  2) Ko/Ki; 3) (Ki/Ks )1/2 X
4) (Ko/Ky )¥2; 5) 1.

4. JIBa mpsAMOJIMHENHBIX OSCKOHEUHO IJIMHHBIX IMPOBOAHUKA PACIONOKEHBI MEPIEHIUKYIIPHO APYT
K JOpPyry H HaxoOsaTCs BO B3aMMHO-TIEPIICHIUKYISIPHBIX miockocTsx (cMm. puc.) Hautu
HAINPSOKEHHOCTh MArHUTHOIO IIOJISL B

Touke My, ecmu Iy = 2 A, I, = 3 A.

Paccrossaust AMi=1cmu AB=2 cwm. |

5. B ogHOpPOJHOM MarHUTHOM IIOJIE, |1 2
uHAyKIus koroporo B = 0,8 Tm, 7| P 5
pPaBHOMEPHO  BpaljaeTrcs pamMka ¢ A M

YIJI0BOHM CKOPOCTBIO ® = 1% paxn/c. 1 B

Itomane pamku S= 150 cm®.  Ocbh

BpAILICHHUS HaXOAUTCS B IUIOCKOCTH PaMKH M cocTaBiigeT yroua o = 30° ¢
HampaBlICHUEM MarHuTHoro mnoisd. Haitu wMakcumaneayio 3JC
HHIYKIINH €y BO BPAIIAIOIICHCS PaMKeE.

6. MeaHblii IUCK PagUycoM I' = 5 ¢M, IUIOCKOCTH KOTOPOI'O IEPIECHAMKYISIPHA K HAIPaBICHUIO
MAarHMTHOTO ITI0JIs1, BpalllaeTcs ¢ 4acToTou V = 3 06/cex. Unaykius marautaoro noust B = 0,2 Ta. Tok
| =5 A npoxoaur o paguycy aucka ab (@ u b—ckonp3diye KOHTakThl).. HaliTi MOLIHOCTh TAKOro
JIBUTATEIIS.

KonTposbnas padora Ne 5 nmo reme «CoBpeMeHHbIe NPeJCTABJICHUS] 0 CTPOCHUH ATOMOBY.

Bapuanr 1.

1. O6wsacuure pesyabrathl ombiToB ®panka u Iepua, cm. puc. 1. KakoBa jMHa BonHa CBeTa
U3JIy4aeMOro aToMaMH PTYTHU IIPU MIEPEXO/I€ UX B HOPMAJIbHOE COCTOSIHUE?

2. Bo ckonbsko pa3 yBECIMYHUTCS pagnuycC 0p6I/ITBI QJICKTPOHA B aTOMC BOJAOPOAd, HAXOAAIICTOCA
B OCHOBHOM COCTOSHHUHU IIPpU B036y)KIIeHI/II/I €ro

I (mA) KBaHTOM cBeTa ¢ sHepruei 12,09 sB?
; 3. BonHoBas (yHKIHMS, ONMCHIBAaIOmAs 2S -COCTOSHUE
: JJIEKTpOHA B arOM€  BOJAOpO/Ja HWMEET  BUJ:
v(p) =1/427)2- p)exp(-p/2),  rtre p -
, , . U(@B) paccTosiHuE DJJICKTpOHA OT sApa BBIPAKEHHOE B
0 — aTOMHBIX equHuIax. OnpeaenuTs paccTOsIHUE OT SApa,
5 10 15 Ha KOTOPOM BEPOSTHOCTH OOHAPYKEHHUS DJICKTPOHA
MMeeT MakCHMaibHOE 3HaueHue? p = r/a - mepBbIH

Puc. 1. OOPOBCKUIA pagryC OPOUTEL

4. Hamicath ()OpMyIIBI 2JIEKTPOHHOTO CTpOeHHs atoMoB: 1) Gopa ( Z =5), 2) yrnepona (Z =6), 3)
Hatpus (Z = 11).

5. OHpCIleJ'II/ITL HOpSI,[[KOBBIﬁ HOMCp 3JICMCHTA B nepno,unqecxoﬁ CUCTCMC MCH,Z[CJ'ICCBa, CCJIIN
I‘paHI/IqHaﬂ qacTtoTra K-CepI/II/I XapaKTepI/ICTI/I‘{CCKOPO pCHTTeHOBCKOFO I/I3J'Iy‘-ICHI/I}I COCTaBJIACT
1
5,55-10"° I'm.

6. OHpCI[CJ'II/ITB MaKCUMAJIBbHOC 3HA4YCHHC Op6I/ITaJIBHOTO MOMCHTa HWMIIYJIbCa 3JICKTPOHA n
BO3MOXKHBIC 3HAUYCHUS €TI0 HpO@KHI/Iﬁ Ha HaITPaBJICHUC BHCIIHETO MAarHUTHOTO ITOJIA B COCTOAHUU,
OIIPEACIIICMOM TJIaBHBIM KBAHTOBBIM UHCJIOM N = 4,

Bapmuanr 2.

1. IIpu kaKoM YCJIOBHHM B CIIEKTpE aTOMa BOJAOPOJAa BO3HUKAIOT BCE CEPUM M3IYUEHHUS €ro crekTpa?
[losicHuTe Ha cxemMe MPOUCXO0XK/IEHUE OJIHOW U3 CEpUN U3IyYEHHUs CIIEKTpa aTOMOB BOJOPOJA.

2. ®oroH ¢ »Heprueit 16,5 3B BBIOWI W3 HEBO3OYXKIESHHOTO aroMa BOJOpOAa JJIeKTpoH. Kakyro
CKOPOCTh OyZIeT UMETH 3TOT JCKTPOH BAAIH OT siApa aToMa?

3. DexkTpoH arTomMa BOAOPOJAa B OCHOBHOM COCTOSHUM OITMCHIBAETCS BOJHOBON (DYHKIIHMECH:
w=C-exp(—r/a). OupenenuTh OTHOIICHHE BEPOATHOCTEW  Wi/W, mpeObIBaHHMS  3JEKTPOHA B
chepuueckom cinoe TommmHon r=0,0lau pagmycamu 11 = 0,252, u 1y =2a.

4. Hantncath (OpMYIIBI 3JIEKTPOHHOM KOH(pUTypauu 11t aroMoB: 1) kucnopona (Z = 8), 2) xyopa (Z =
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17).

5. Ompenenutb NOPSAKOBBIA HOMEpP »JJIEMEHTa B MEPUOAMYECKON CHCTEME 3IIEMEHTOB
MenneneeBa, eciau JyiiHa BOTHBI A Ky —cepum ero XapakTepuCcTHYECKOTO U3Jy4eHUS COCTABIISAET
72 M.

6. Tlouemy mis oOHapyskeHus 3yekTpoHa B onbiTax [lITepHa u ['epinaxa UCOIB3YIOT YUK aTOMOB,
MIPUHAJUICKAIUX TEPBOU IPYIIE NEPHUOIUYECKON CUCTEMBI, IPUYEM, B OCHOBHOM COCTOSIHUU

Bapmuanr 3.
1 OnpenenuTs HaMMEHBIIYIO SHEPrHIO, KOTOPYIO HEOOXOAMMO COOOLIMTH aTOMy BOJOpPOAA s
BO30YIKJCHHSI €T0 MOJIHOTO CIIEKTPA.

2 B nokosimeMcs aToMe BOJOPOJa 3JIEKTPOH Mepelies ¢ 5-r0 SHEPreTHYECKOro YPOBHS B OCHOBHOE
cocrosinue. Kakyro ckopocTh npuoOpes aToM 3a c4eT uciyckaHust ¢oroHa?

1 - .
3 TIlcu — QyHKIHSA 2JIEKTPOHA B OCHOBHOM COCTOSHHHU aToMa UMeeT BUI: w(7) = e A. Haittu
ma

CpelHEE pacCTOAHUE <> JIEKTPOHA OT sipa.

4 Hanucats (opMyiy 3I€KTPOHHOM KoH(urypaumu atomoB: 1) amomunus (Z =13), 2) aprona
(Z=18).

5 Onmnpenpenure UIMHY BOJHBI CaMOi UIMHHOBOJIHOBOW JHMM K, — CEpUHM PEHTTEHOBCKOIO
XapaKTEPUCTHUECKOTO CIIEKTPa, €CIM aHOJ PEHTI'CHOBCKOW TPYOKM H3TOTOBIIEH W3 TUIATHHBI.
[TocTosiIHHYIO SKpaHUPOBAaHUS G MPUHATH PaBHOM 1.

6 Moxker 1M BEKTOD MAarHUTHOIO MOMEHTa OpOMTAIbHOIO MOMEHTa HMIIYIhCa 3JIEKTPOHA
YCTAHOBUTBCS CTPOTO BAOJIb JMHUNA MarHUTHOM HHAYKUIUU? OTBET 0O00CHOBATH.

Bapmuanr 4.
. CpaBHUTE MUHUMAJIBHYIO 4YacTOTy cepuu JlaiimMaHa Vyu; U MaKCUMAJbHYIO YaCTOTY Vyax JUHUU

u3ydeHus cepuu banbmepa.

2. ®otoH ¢ ’Hepruei 25,0 3B BHIOBIBAaET 3JEKTPOH M3 MOKOSIIETOCS aTOMa BOJIOPOIa, HAXOJISIIETOCS
B IIEPBOM BO30YKIEHHOM cOCTOSSHMHM. C Kakoi CKOpOCTbIO OyJeT IBUIaThCS AJIEKTPOH BAAIM OT
snpa?

3. DIeKTpOH B aToMe€ BOJOPOAA HAXOJUTCA B B OCHOBHOM COCTOSHHM, OIMCHIBAEMOM BOJIHOBOM
ynkumeit: y = Aexp(—r/r). Haiitu snepruto snekrpona E u paguyc nepBoit 60poBcKoit
opoutel 11, (Ykazanue: Mcnonb3yiite ypaBuenue Llpenunrepa).

4. Kakue u3 ¢popMyn 3J€KTPOHHOM KOHUTrypaluu sBstoTCA BepHbIMU?  Kakum snemeHTaM oHM
cootBerctyror?  1). 1s225'3523p°. 2). 157252, 3). 15%25%2p°3st. 4). 15%25%2p°®3s°3p°.

5. Ompenenute NOCTOSHHYIO AKPaHUPOBAHUS G Ui L cepuy peHTre€HOBCKOIO XapaKTepUCTHUECKOTO
U3JY4YEHUs, eClId TpH MepexoJie JIeKTPOHa B aToMe Boslb(Ppama ¢ M obosouku Ha L 060104Ky /uinHA
BOJIHBI HcIyckaemoro ¢oToHa cocraiseT 140 HM.

6. OmpenenuTh MHUHMMAIBHBIM YroJl MEXAy HalpaBI€HHEM BHEIIHEr0 MAarHUTHOTO TOJs |
OpOUTAILHBIM MEXaHMYECKMM MOMEHTOM UMITYJIbCa 3JIEKTPOHA C II1aBHBIM KBAaHTOBBIM YUCJIOM n = 3.

Bapuanr S.
1. Kakas U3 cxeMm >HepreTM4ecKuX ypOBHEH, MPUBEJEHHBIX Ha pHC.1-3 COOTBETCTBYET AJIEKTPOHY B

aToM¢€¢ BOIOpOJa, B MMOTECHIIMAJIbHONU SME C

E E E
N4 OECKOHEYHO BBICOKUMH CTCHKAaMH, KBAHTOBOMY
Hed TapMOHHYECKOMY OCIHHILIATOPY?
n==a = o
_ 2. Onpenenuth JIMHY BOJHBI Ae bpoitns as
n=>s n=3
n=3 n=4 AJIEKTPOHA, HAXOJAIIETOCS] B aTOME BOAOPOJa
n=>3 n=2  Ha BTOPOIl GOPOBCKOI OpOHTE.
n=2 n=2 3. CoOcTtBeHHast (YHKIHUS, OIUCHIBAIOIIAS
n=1 n=1 | n=1

Puc. 1. PHc. 2. Puc. 3.
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COCTOSIHME 3JIEKTpOHAa B aTOME BOAOPOJAa, MUMEET BUJ: HAaXOJUTCS B COCTOSIHUHU, OMUCBIBAEMOM
BONHOBOW GyHKImen: yw(r)=Cexp(—r/a), rTme a = 4meoh’/(Me®) — mepBblii GOPOBCKHIA pamuyc.
Onpenenutb paccTosHUE, Ha KOTOPOM BEPOSITHOCTh HAXOXKJICHUS 3JIEKTPOHA MaKCUMAaJbHA.
4. HammucaTth OpMYIIBI 3JIEKTPOHHOTO CTPOCHUST aTOMOB:

1) xanpuus (Z =20), 2) azora (Z =7), 3) neona ( Z = 10).

5. B atome Bosibdpama snekTpoH mepernien ¢ M — 06ono0uku L - 060mouky. OnpeaenuTs SJHEPTHIO
ucnyieHHoro ¢goroHa. [IpuHATE TOCTOSHHYIO SKpaHUPOBAaHUS G = 5,63.

6. Dnektpon Haxoautcs B f — coctossHuu. HaiiTi opOUTAIBHBIT MOMEHT MMITYJIbCA DJIEKTPOHA U
MakCUMaJbHOE 3HAa4YeHHE NPOEKIMM MOMEHTa HMIylibca Ly Ha HampaBiieHHE BHEIIHErO
MarHMTHOTO TIOJISI.

Kountpoasnas padora Ne6 mo reme « KBanroBas ¢pusznka»

Bapuant Ne 1
3anaua 1. KaKonEyCKopsnomon pa3HOCTh HOTeHuHaJIOB U 1oJKeH TMPOUTH 3JICKTPOH, YTOOBI
IIuHa BOJHBI Ae bpoiins A Oblia paBHa 0,1 HM?

3amaya 2. DekTpoH ¢ KuHeTndeckor sHeprueil T = 15 3B HaxoauTcsa B METaUIMYECKOMN MbLIMHKE
nuametpoM d=IMkm. OTIICHUTh OTHOCHUTEIIBHYIO HETOYHOCTh AV/V, C KOTOPOI MOKET OBITh OMpeeIcHa
CKOPOCTb 3JIEKTPOHA.

3anaua 3. Hanucate ypaBuenue lllpegunrepa asis 351eKTpOHA, HAXOASIIETOCS B BOJAOPOI0ONOA00HOM
aToMe.

3agaua 4. ['epmanueBnlii oOpaszen HarpeBaroT oT 0 mo 17 °C. IlpuHumas MWHUPUHY
3ampemeHHoi 30Hb repmanus AE = 0,72 5B, ompeaenuTh, BO CKOJBKO pa3 BO3pacTeT €ro
yaenabHasi MPOBOJUMOCTD.

Bapuant Ne2

3apaua 1. OnpenenuTs AIUHY BOJHBI 1€ bpoiins A 351eKTpoHOB, 60MOapAUPYIOMIUX aHTUKATO]
PEHTTE€HOBCKON TpYOKH, €CIM TpaHUIa CIIONIHOTO PEHTTE€HOBCKOTO CIEKTpa MPUXOIUTCS HA
JIJMHY BOJHBI A = 3 HM.

3agaua 2. lcnonp3ys cOOTHOLIEHUE HeomnpeaedeHHOcTe AX-ApP> /i HaillTu BBIpaXKeHUE,
MO3BOJIAIONIEE OLEHUTh MUHUMAJIBHYIO SHEPIUI0 E 3JIeKTpOHA, HAXOJSAIIErocss B OJJHOMEPHOM
NOTEHIMATbHOM SIIHUKE MUPUHOM .

3agaua 3. Jlokazath, uto ecnu VP-QyHKIMS LMKIMYECKH 3aBUCUT OT BpPEMEHH, T.e.

|
w(xt) = eXp(—% Et)y/(X), TO IIOTHOCTH BEPOSTHOCTH €CTh (DYHKIIUS TOJIBKO KOOPIHHATHI.

3agaua 4. Onpenenuth ypoBeHb depmu Ep B coOcTBEeHHOM mnoMynpoBOAHUKE, eciau »Heprust AE,
aktuBanuu pasHa 0,1 3B. 3a HyneBoll ypoBeHb OTCUETa KWHETUYECKOW SHEPIHU 3JEKTPOHOB NMPHHATH
HU3IIHAN YPOBEHLb 30HbBI IMPOBOAMMOCTH.

Bapuant Ne 3.
3agaya 1. DJeKTpOH JBUXKETCS MO OKPYXHOCTH paauycom I = 0,5 cM B OJHOPOAHOM
MarHuTHOM moJjie ¢ wmHayknued B = 8§ mTn. Onpenenuts mnuHy BOJHBI Ae bpoitns A

sanektpoHa. (0,1 HM).

3anaua 2. [IpuHAB, 4TO MHUHUMalbHas JHeprusa E HyKJIOHa B sape paBHa 10 M»B, ouneHurs,
MCXOJS U3 COOTHOLIECHUSI HEONIPEAEIEHHOCTEH, IMHEIHBIE Pa3MEPHI AApa.

3agaya 3. DOnekTpoH HaXOAUTCS B OECKOHEYHO TIIYOOKOM THPSIMOYTOJIbHOM OJHOMEPHOM
NOTCHIUATBHOM SIIIMKE IUPUHOM |. Hanwucare ypaBHenue Illpenunrepa u ero pemieHue (B
TpUroHoMeTpudeckoit popme) s odmactu 2 (0<x<lI).

3amaua 4. Ouenuts Temneparypy Ty, BBIPOKACHUS Kallus, €CJIM IPUHATH, YTO Ha Ka)K,Z[BII/I aToM
KaJIUsS TPUXOJMUTCS IO OJHOMY CBOOOJHOMY 3JeKTpoHy. IlnotHocTs kamms 860 Kr/M>. Monsipnas
macca kamust M = 39,1 r/monb. (Yka3aHue: Temreparypa BBIPOXKICHHS OINPENeNsIeTCs] BHIPAKEHUEM
27°h? n?'3)

T =
80. km
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Bapuant Ne 4.

3agauya 1. DiekTpoH ABUXKETCS cO cKOopocThio v = 200 Mm/c. Onpenenuts IJIUHY BOJHBI 1€
Bpoiins A, cunTast IBUKEHUE 3JIEKTPOHA PEISITUBUCTCKUM.

3agaua 2. Ucnonws3ys cooTHomeHue HeompeneneHHoctu AE-At > /i, ouenuts mupuny I
SHEPTreTUUYECKOro ypOBHS B aTOME€ BOJOPOJa, HaXoAs1[erocs: 1) B OCHOBHOM COCTOSIHMU; 2) B
BO30YKJIEHHOM COCTOSIHHU (BpeMs T KU3HH aTOMa B BO30YKJIECHHOM COCTOSIHHMHU PaBHO 10°® c).
3apaua 3. VM3BecTHa BONHOBas (hYHKLUS, ONUCHIBAIOIIAS COCTOSIHME 3JIEKTPOHA B MOTEHIMAIBHOM
smke mupuHoit /: y(x)= Cy Sinkx+ C,coskx. Mcnonb3ys rpannunsie ycnoBus w(0) =0 u y(l) =0
onpenenuth KodhouuueHT C, W BO3MOXKHBIC 3HAUCHHUS BOJHOBOIO BeKTOpa K,npu  KOTOpOM
CYILIECTBYIOT HETPUBUAJIbHBIE PELLICHHUS.

3amauya 4. OnpenenuTbh MaKCUMAJIBHYIO CKOPOCTbH 3JIEKTPOHOB B MeTtaiuie npu temnepatype T= 0 K,
eciu ypoBeHb Pepmu € = 5 3B.

Bapuant Ne 5.

3apaua 1. OnpenenuThs AJMHY BOJHBI A€ bpoityst x 2JeKTpoHa, €CIM ero KUHETHYecKas
sHepruss T =1 k»3B.

3agaua 2. Ucrmonb3ys COOTHOIICHHWE HEoNpeaeleHHOcTer AXApP> /i OLICHUTHh HU3IIHUHU
SHEPreTUYEeCKU ypOBEHb JIEKTpPOHA B aToMe Bojgopoaa. IIpuHsaTh nuHelHble pa3Mepsl aToMa
| =0,1uaMm.

3agaya 3. Yactuna B NOTEHUMAIBHOM SIIMKE HAXOAMUTCS B OCHOBHOM cocTosiHuu. KakoBa
BepoATHOCTb W Hax0KJEHUs YacTHUIbL: 1) B cpellHel TpeTH SIMKa; 2) B KpalHel TpeTu sAuKa?
3agaua 4. OnpenenuTs MWHUPHUHY 3alpPEIleHHOW 30HBI COOCTBEHHOI'O MOJYHPOBOJHMUKA, €CIIH
npu temnepatypax T1 u T (T2 > T1) ero conpoTuBieHUsI COOTBETCTBEHHO paBHBI R1 n R3.

111.3. TecTsl AJis1 TEKYLIET0 KOHTPOJIS.

3. TecTbl AN TEKyLIEro KOHTPOJIS.

Moayas 1-5. N3 1tem 1-10 mo BBIOOPY 3. Kunemaruka U AMHAMUKA
npenojaBaTesisi BbINOJHIETCSI B ceMmecTpe 7-8 BpamaTeJbHOI0 ABH/KEHHsI.
TECTOB 3.1. VYriioBas CKOpPOCTh M YIJIOBOE YCKOpPEHHE NpPHU

1. KunemaTuka MaTepHAJIbHOI TOYKH

1.1. Mopenn MeXaHUKH: dYacTulla (MaTrepuaibHas
TOYKa), CHCTEMa 4YacTHll, aOCONIOTHO TBEpIOe
TeJOo, CILIONTHAS Cpea.

1.2. Cuctemsl oTcuerTa.

1.3. KoopauHaTHBIH, BEKTOPHBIH, €CTECTBEHHBIN
CIoCcOOBI  OMMCAHUS JIBIXKEHUS MaTepUabHON
TOYKH. CBs13b MEXTY BEKTOPHBIM u
KOOPIWHATHBIM CTIOCOOAMM OTTUCAHUS JBUKCHUS.

1.4.TlepemenieHue, TMyTh, CKOPOCTh, YCKOPCHHE
MaTepuanibHOU TOYKH. Hopmanbsnoe U
TaHTEHITUATBHOEC  YCKOPEHHSI  YacTHUIBI  IIPH
KPUBOJMHEHHOM JIBUKEHUU.

2. JluHaMMKa MaTepHAJbLHOI TOYKH

2.1. IlepBriii 3axoH HpIOTOHA, (3aKOH HWHEPIINH),
Macca, eJMHALIBI N3MEPEHHS MACCHI.
2.2. Cunel B MEXaHUKE: CHWJIA TITOTEHHUS, CHIa

TSDKECTH, BeC Teja, CHUja CyXOro TpeHHs, CHia
BS3KOTO  TPEHHUS, CHIAa  yIOPYrOCTH,  CHIIa
Apxumena, cuiia KyJOHOBCKOTO B3aUMOJICHCTBHS,
cuna JlopeHna.

2.3. Bropoii, TpeTuii 3akoHbl HbrOTOHA, €IUHUIIBI
WU3MEPEHHUSI CHITBI.

JIBJKEHUHU 110 OKPYKHOCTH, UX CBSI3b C JIMHEHHOU
CKOPOCTBIO ¥ IMHEWHBIMH YCKOPEHUSIMH.

3.2. [loctynarensHOE ¥ BpamiaTteiabHOE IBUKEHUE
TBEPJIOTO Tela.
3.3. VYpaBHEeHHE IBW)KEHUS Tela, BPAIIalOIIETOCs

BOKpPYT HeHO,HBH)KHOﬁ ocu. MOMEHT CcuiIbl H
MOMCHT UHEPIIUHN TCJIa OTHOCUTECIILHO OCH.

3.4. MoMeHT uMIyabca. 3aKOH  COXpaHEHUs
MOMEHTa UMITYJIbCA.

3.5. JIBmwKeHre B IEHTPAIbHOM TIOJIE.

3.6. PaGora, MOIIHOCTh, KMHETHYECKAs SHEPTUs

MIPU BPAILIaTEIbHOM JIBHKEHUU.
4. Pa6oTa, MOIITHOCTH, JHEPTHUSI, 3AKOHBI

COXpPaHeHHsI.

4.1, 3aKOH  COXpaHCHHSA UMITyJIbCa.  3aKOH
NBIKCHHUST ~ [IEHTpa  WHEpHWH.  PeakTHUBHOE
nBmxeHue. @opmyna [{uoakoBckoro.

4.2, Pa6oTta. MOIIHOCT.

4.3. Kuneruueckas sneprusi.

4.4, Oneprusi B3aumonenctBus. [loTeHuuanbHas
dHeprus ympyrocTu. IloTeHIMaNbHAS DSHEPrUs
TATOTEHMUSL.

4.5, CBs13b MHOTECHIINATLHON CHUTBI C

MOTEHIMAILHON SHEPTUeH.
4.6. 3aK0H COXpaHCHHS SHEPTHHA B MEXaHUKE.



4.7. Csa3b  3aKOHO8 COXpaHeHUsi ¢ cummempue
npocmpancmea u epemenu. KoHcepBaTuBHBIE H
JIUCCUNIATHBHBIE CHUCTEMBl. BHYTpeHHSA >Heprus.
OO6medu3ndecKnii 3aK0H COXPaHCHUS YHEPTHH.

5. CneumajbHast Teopus
otHocuteabHocTH (CTO).

5.1. Iloctymarer DitHmTeitHa. OTHOCHTENBHOCTD
OJTHOBPEMEHHOCTH.

5.2.  TlpeobpaszoBanust Jlopenua. VHBapuaHTHOCTH
3aKOHOB IIPUPOBI OTHOCUTEIBHO IPe0Opa30oBaHuUil
Jlopenua.

5.3. uuHa Ten B pa3NMYHBIX CHUCTEMaxX OTCYeTa.
JITUTEIbHOCT, COOBITHH B pa3HBIX CHCTEMax
oTcuera. PelATHBUCTCKMI  3aKOH  CJIOKEHHUA
CKOpPOCTEH.

54. WnTepBan Mexmy cCOOBITHUSMH.

55. OCHOBHOH 3aKOH PENSATUBUCTCKOW TUHAMHKH
(2-# 3akon Hetorona B CTO).

5.6. OHeprus B  PENATHBUCTCKOM  JMHAMHKE.
OHeprus NoKosl.

6.  OcnoBbl MKT razos.
6.1. TepmoauHaMUYECKHE rnapameTpebl.
Temnepatypa.
6.2. Monenr  ugeampHOro  Taza.  OCHOBHOE

ypaBHEHUE MOJICKYISIPHO-KUHETUYCCKOU TCOPHH.
6.3. YpaBHeHHE COCTOSHUS UICATBHOTO rasa.
6.4. 3aKoHBI HICATHHBIX T'a30B.
6.5. MakcBe/UIOBCKOE — pacHlpeieiicHHe MOJICKYIT
ujeanbHOro rasza mno ckopoctsam. Omnbit LltepHa.
6.6. UneanwpHbiid ras B CWJIOBOM moJe.
Pacnpenenennie  bBombumana.  Bapomerpuueckas
¢dbopmyia.
6.7. Pacmpenenenne MakcBemmia—bonpimMana.
7. IlepBoe Ha4yajl0 TePMOIMHAMUKHU H
e€ro mnpuMeHeHHWe K  H30mpoleccaM H
KJIACCHYECKOMH TeOpUH TENJI0eMKOCTH
H/1eaJILHOTO ra3a.
7.1.1lepBoe Hawanmo TEPMOJUHAMHKH. BHYTpeHHSS
sHeprusi. Paborta rasza npu u3aMeHeHUH ero o0bema.
7.2. Temnora. TemIoeMKOCTb.
7.3.llpuMeHeHe TMepBOro Hayalla TEPMOJUHAMUKHU K
M30TPOIIECCaM. AnmnabaTHbIN Tporecc.
Vpaeuenus Ilyaccona. Pabota raza B agnabaTHOM
mpotiecce.
Knaccuueckas
U7IeaIbHOTO ra3a.

7.4, Teopus TEIIOEMKOCTU

8. BTopoe Haya/I0 TEPMOAUHAMHUKH.
8.1. Bropoe HayaJo TEPMOJMHAMUKH.
HeBo3MOXHOCTH BEYHOrO JBUTATENsl BTOPOrO pOJa.
Hpyrue (hopMyIMpoBKH BTOPOTO Havaja
TEPMOJUHAMHKH.
8.2. M3ommpoBanHble U
TEPMOIMHAMUYECKAE  CHCTEMBI.
HeoOpaTHMBIE IPOIIECCHI U IIUKIIBL.
8.3. uxn Kapro. Makcumansssiii KITJ{ TernoBoit
MaIIMHBL. XO0JIO0JHIbHAS MAIIIHA.
8.4. OHTpOIHSI. TepmomuHaMIIeCKHiA u

HEHM30JIUPOBaHHEIC
Obparumbeie |
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CTaTUCTUYECCKUN CMBICI TIOHSITUS SHTPOIIHH.

8.5. Ilonatme TepMOAMHAMUYECKOW BEPOSTHOCTH.
Craructuueckuit CMBICIT BTOPOTO Havaja
TePMOJMHAMHKH. OHTPOMHUS KaK KOJWYECTBEHHAsS
Mepa CTpeMJICHHS OT TMOpAJKa K XaOTUYHOCTH B
COCTOSTHUH TEIUIOBOTO PAaBHOBECHSI.

8.6. [IpuHLHKIT BO3paCTaHUs SHTPOIHMU OTKPHITOM
CHUCTEMBI.
8.7. Unen cunepretukn. Camoopranusaius B

YKUBOM M HEXXUBOM TIPUPO/IE.

9. DJIeKTPOCTATHKA

9.1. 3akon Kymnona. Hanpspkennocts
HNEKTPOCTATHIECKOTO TIOJISL.

9.2. Tlorok BEKTOpa HAIPSHKEHHOCTH
AIIEKTPOCTATHUECKOTO oJIsl. Teopema

Ocrtporpaackoro—Taycca.
9.3. Pabora w mnoreHnmansHas dSHeprus. CBs3b
MEXIy HaNpsLKEHHOCTBIO M TOTEHIIMATIOM.

94. [lunoiap BO BHEIIHEM 3JIEKTPOCTATHYECKOM
nose

9.5. wmdnexTpuku. [Tonsspu3oBaHHOCT®H,
JTUDJICKTpHUECKast BOCIIPUUMYHBOCTH,

JIMJICKTPUYECKast IIPOHUIIAEMOCTD BEIIIECTBA.
9.6. BexTOpbI HAPSHKEHHOCTH U DIEKTPHIECKOTO
CMEIEHHS, UX CBSA3b C BEKTOPOM IOJISIPH30BAHHOCTH.

Teopema Octporpanckoro—l'aycca mmsa mons B
JIUDIIEKTPHKE.

9.7. TIpOoBOAHUKH B AJIEKTPOCTATHYECKOM TIOJIE.

9.8. DneKTpoeMKOCTb MIPOBOTHUKA.
Konnencaropsr.

9.9. Dmeprus 3apsHKEHHOTO MTPOBO/THHKA,
KOHJIEHCAaTOopa. ODHEprusi  JJIeKTPHUYECKOTO  IOJIs.

OO0ObeMHas IMI0THOCTh OHEPruu.

10. IlocTOSIHHBIH TOK.

10.1. [Ipupona Toka B MeTamiax. OMBITHI
Mamnpgensiitama u Iananexkcu, Tonvena u Crroap-
Ta.

10.2. DnexTpuYecKuil TOK.
BEKTOPOM INIOTHOCTH TOKA.

CBsA3b CHIBI TOKa C

10.3. 3axonsl Oma u lxoyns —JleHna B JOKaJIbHOM
(muddepennnansHoi) popMe u UX 00OCHOBAHHUE C
MO3UIU I KJIACCUYECKOU TEOPUHU
3JIEKTPOIPOBOAHOCTH METAJLIOB.

10.4. 3akoust Oma wu J[xoyns —Jlenma s
OJTHOPOJIHOTO y4acTKa IIeTH.

10.5. ComnpotuBnenue MPOBOJIHUKA.

[locnenoBatensHOE M TapajuIeNbHOE COCAWHEHHE
COIPOTUBJIEHUM.

10.6. VYcnoBus cyuiectBoBaHus TOKa. CTOpOHHHE
cunbl O.J1.C.

10.7. 3akon Oma qIs HEOJHOPOJHOIO Yy4YacTKa
rery. 3axkoH Oma 1St 3aMKHYTOM IIETIH.

10.8. [lpaBuna Kupxroda mns pacuera
Pa3BETBIICHHBIX LIETIEH.

Moayas 6-10. Ilo BeIOOpPY mpemnoaaBaTesisi
W3 JAHHOTO CIIHCKA BbINOJIHsETCS 7-8 TecToB.

11. MarHuTHoOe 1oJjie B BAKyyMe



11.1. MarautHOoe TmoNe. MarHuTHas WHAYKIHS.
JluHuM MarHUTHON MHAYKIIHUH.

11.2. 3axon buo—Capapa—Jlamiaca.

11.3. HanpspokeHHOCTh MarHuTHOTO TTOJTSL.
MarnuTHoe 1oje MpSAMOro TOKa, KPYrOBOTO TOKa,
coleHOMJa C  TOKOM.  MarHutHoe  ToJie
JBIKYIIIETOCS 3apsiaa.

11.4. Uupkynauust BeKTOpa MarHUTHOW HWHAYKIUH.
MarnuTHOe NoJie JITUHHOTO COJICHOUIA U TOPOHIA.

11.5. Tlonms BHUXpeBBIE W IOTCHIMAIbHBIE. Il0oTOK
BEKTOpa MarHuTHOM uHaykuuu. Teopema I'aycca
JUTSL MATHUTHOTO TIOJIA.

12. DuaekTpoMarHuTHasi HHAYKIHUSA

12.1. DnekTpoMarHuTHas HMHAYKIWs. BbIBOJ 3akoHa

9NEKTPOMAarHUTHOW  WHAYKIMKM W3  3aKOHA
COXpaHEeHHUs SHEPTHH.
12.2. IIpaBwuno Jlenma.
12.3. O A.C. wuHAyKiuu B

HCIIOJABMIXHBIX ITPOBOJHUKAX.

JIBWXKYIIUXCSI U

12.4. Ilpwanun neicTBHS Te€HEepaTOpOB
HEPEMEHHOTO TOKA.

12.5. Buxpessie TOKH.

12.6. HWupykTtuBHOCTH KOHTypa. WHIYKTUBHOCTH
COJICHOH 1.

12.7. SBneuwne CaMOUHIYKIIHH. 2.J.C.
CaMOUHJTYKIINH.

12.8. Toku mpu 3aMBIKAHUW W Pa3MbIKaHUH IIeTH

IIOCTOAHHOT'O TOKA.

12.9. SBuenue B3aNMHOM WHITYKITUH.
Tpancdopmaropsl.
12.10. MarautHass »Hepruss Toka. ILmOTHOCTH

SHEPTUU MarHUTHOT'O TTOJISL.
13. MaruuTHoe 110J1€ B BellleCTBe
13.1. MaruuTHbIe cBo¥icTBa BemecTBa. OpOuTabHBIC
Y CIIMHOBBIC MArHUTHBIC MOMEHTBI JICKTPOHOB.

13.2. HamarnnuuBanue rapaMarHeTHKOB u
JIMaMarHeTHKOB.

13.3. HamarHmueHHOCTS. Marunutnas
BOCIIPHUMYHBOCTh 17§ MarHuTHas
HPOHUIIAEMOCTh BELIECTBA.

13.4. HanpspkeHHOCTh MarHUTHOTO moutst Llupkynsius
HaNpPsHKEHHOCTH (3aKOH TIOJIHOTO TOKA).

13.5. VYcmoBus Ha  TpaHMIle ~ paszjena  JIByX
MarHeTHTOB.

13.6. deppomarHeTnkn W UX cBoiicTBa. JoMeHHas
CTPYKTYpa.

13.7. MarHuTHbIH THUCTEpE3UC. Pabota
nepeMarHMuUuBaHus (heppoMarHeTuka.

Maruautoctpukiud. Touka Kiopu. @epputhi.

14. Mexanu4eckue W  IEKTPOMarHUTHBIE
KOJIe0aHHS
14.1. VYpaBHeHHe  TapMOHHYECKHX  KOJCOAHHIA.

VYnpyras v KBa3uynpyras cuia.
14.2. JluddepeHimaabHOEe ypaBHECHHE JBIIKCHUS
NPYKUHHOTO MasATHHUKA, €TO PEIICHHUE.
AMIUIUTY/1a,  KpyroBas — 4acToTa,
TapMOHHYECKOTO KOJIeOaHMUS.

14.3. ¢daza
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14.4.
14.5.
14.6.

BekTopHas muarpamma.

DHeprus rapMOHUYECKOT0 KOJICOaHMsI.

Marematuueckuit ~ MasTHUK.  Du3MUEeCKUU
MasITHHK.

KonebaTenbHbIi KOHTYP.

Crnoxenne OJIMHAKOBO HaIpaBIEHHBIX
KoJieOaHMM OJHOH 4YacTOTHI, OJM3KHX YacTOT,
KpaTHBIX  4YacToT. CnoxeHue  B3aUMHO
MEPICHINKYISAPHBIX  KojeOaHui.  durypsl
Jluccaxy.

Konebanuss  mpyXHMHHOTO  MasTHHUKa  C
tpenueM. [uddepenuunansHoe ypaBHEHHE €ro
nexeHns. Pemenne ypasHennsa. Koagduiment

14.7.
14.8.

14.9.

3aryxanus. Jlorapupmudeckwii  JAEKpeMeEHT.
J1oOpoTHOCTS. [Tepuon 3aTyXarumx
KOJIcOaHMIA.

14.10. Cpobomnble 3aryxaromipe KojeOaHusS B
kosebaTeibHOM KOoHType. Juddepeniuansaoe
YpaBHEHHE H €ro pelleHrue. XapaKTepUCTHKH
3aTyXaHusl.

14.11. BemHyX/AE€HHbIE KOJIICOaHHUS OCUMILIATOpPA IO
JICCTBUEM BHEIIHEW CHHYCOWJAJIbHOW CHJIBI.
HuddepennnanpHoe ypaBHEHNE U €T0 PEIICHHE.
Awmroityna u ¢asa BRIHYXKICHHBIX KOJIEOaHUH.
Pe3zonanc. BbIHYXICHHBIE 3IEKTPOMarHUTHBIC
Kosiebanus. YacToTHbIE 3aBHCHUMOCTH aMILIUTY T
TOKa, HAIPSDKEHUH, CABUTA (a3 MEXIY TOKOM H
HaTpsHKEHUEM.

15. IlepeMeHHBIN TOK
15.1. KBazucramoHapHBIA TOK.
15.2. JleiicTByroriee u
MIEPEMEHHOTO TOKa.

15.3. ComnporusieHne, HHIYKTUBHOCTb U €MKOCTH B

I[N MIEPEMEHHOTO TOKA.

15.4. 3akon Owma juis 1ieneit mepeMeHHOro TOKa.

15.5. BekrtopHBIe quarpaMMbl U METOJT KOMITIEKCHBIX
aMILTATYT.

15.6. Pe3onasnc B IMOCJIEAOBATEIHLHOM u
HapaJlyIeIbHON LEIH.

16. YpaBHenus MakcBeiia
16.1. OcHOBHBIE  DKCIIEPUMEHTAILHBIE  3aKOHBI
anekTpomarHeTusma: 3akoH  Dapanes-Maxkcsena,
3aKOH IIOJHOIO TOKa, Teopema OcTporpaickoro—
laycca s CTaTHYECKOTO JIEKTPUYECKOrO H
MardyuTHOTO ITOJICH.

16.2. Owusznueckuii CMBICI KaXJIOTO M3 YypaBHEHHN
MakcBena.

Tok cMmemieHus. YpaBHeHuss MakcBeia B
WHTETpalIbHOU (hOpME B Cpejie U B BAKyyMe.
16.4. YpaBHenuss Makcsemia B auddepeHInaibHOM
¢dopme, UX poib.
Ilonmnas cucrema
DIIeKTPOMarHUTHEIE BOJTHBL. CgoiicTBa
DIIEKTPOMArHUTHBIX BOJIH: TTOTIEPEYHBIHA
XapakTep 3JCKTPOMArHUTHBIX BOJH, CKOPOCTb,
TTOJISIpH3AITHS, IUIOTHOCTD SHEPTHUH

cpeaHee 3HA4YCHUA

16.3.

16.5. ypaBHeHUl MakcBemna.



OJICKTPOMAruuTHbIX  BOJIH, IIOTOK OSHEPruu,
HWHTCHCUBHOCTD 3JICKTPOMATrHUTHLIX BOJIH.

17. Mexannyeckue H  JJeKTPOMArHUTHbIE
BOJIHBI.

17.1. BomHoBoe JIBIYKEHUE. [IpononbubIE u

MOTIEPEYHBIC BOJTHBI. CkopocTtb

pacnpocTpaHEeHuUs] BOJIHOBOIO (ppoHTa.
BosHOBOE ypaBHEHHE. YpaBHEHHE IIIIOCKOU
Oerymeid BoJHBI. JlIMHA BOJNHBI, BOJHOBOE
YHCJIO.
Ouneprus Oerymeid BomHbl. [loTok »Heprum.
Bekrop YmoBa. MTHTEHCHUBHOCTB BOJIHBI.
Crostame BOJHBI. YpaBHEHHE CTOSYCH BOJIHEL
V3mpl W OY4YHOCTH  CTOSYEH  BOJIHBL.
CoOcTBeHHBIC KOJICOaHHS CTEPIKHEH U CTPYH.
OneKTpoMarHuTHbIE BOJIHBL. VYpaBHeHune
IJIOCKOM 3JIEKTPOMAarHUTHOM BONHBIL. BoiHOBOE
ypaBHEHHE. ®dazoBas CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH.
Bekrop YMoBa—IloitHTHHrA.
Hcrounuku »neKTpoMarHUTHRIX BojiH. Ilkana
AIIEKTPOMAarHUTHBIX BOJIH.

18. UnTepdepenuus

18.1. UnTepdepenmus BoaH. KorepeHTHOCTH BOJH.

18.2. Meronpl mony4eHUs KOTEPEHTHBIX MCTOYHHKOB
CBETa U HAOIIOACHUS MHTEpEPEHIIHH.

Ob6mue YCIIOBUS nHTEp(HepPEHIINOHHBIX

MakCUMyMOB ¥ MHHUMYMOB CBeTa JABYX

KOT€PEHTHBIX BOJIH.

WnTepdepeHIMOHHBIE TIOJIOCHI OT JIBYX LIEJIeH
Ha TUTOCKOM dKpane (Metox KOHra).
Wntepdepeniinss B TOHKUX IUICHKax. [lomockr

paBHOrO HakijoHa. [lomockl paBHOHM TOJIIMHBL

Komnbsia HeroToHa.

18.6. Tlpocseriienue ontuku. Matepdepomerps.

19. Iudpakuusi cBeTOBHIX BOJIH.

19.1. Jludpakmuss  cBera. [lpmwanun  ['roiirenca-
Openens. Hudpakuus Dpenens. Merton 30H
Openens. udpakuus Ha KPyrioM OTBEPCTHH H
JIICKeE.

Hudpakuss Ppaynrodepa Ha eI MU Ha
JTUPPAKIMOHHOMN peleTKe.

CrnektpanbHOoe pasnoxkeHue. Paspemraromas
CHOCOOHOCTD CHEKTPAJIbHBIX TPUOOPOB.
Wntepdepennmss u  audpaknuss cBera MpH
rojorpapuueckor 3amucu ¥ BOCIPOU3BENECHUHU
nHpOpPMAaLIUH.

Hudpaknus peHTreHOBCKUX nydeid. Dopmyna
Bynbta-bparra.
20. BzanmopeiicTBHe CBeTa ¢ BelleCTBOM
20.1. EctecTBeHHBII M  TMOJSPU3OBAHHBIN

[Tonapuzatopsl. 3akoH Mamroca.

20.2. Tonsipuzanust cBeta TPU  OTPAKEHUH U

MIpEIOMJICHUH cBeTa. 3akoH bprocrepa.
Tlonsapuzanus CBeTa npu JIBOMHOM

aydernpenomnenun. IloaspusanuoHHble TPU3MBL

U TIOJISIPOUIBL.

20.4. UckyccTBeHHas

Oddext Keppa.

17.2.

17.3.

17.4.

17.5.

17.6.
17.7.

18.3.

18.4.

18.5.

19.2.

19.3.

19.4.

19.5.

CBCT.

20.3.

OIITHYCCKas AHU30TPOIHA.
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20.5. OnTrueckast akTUBHOCTh. BpallieHue miocKkocTu
nosnsipuzanuu. Dpdext Papanes.
B3anMopnelcTBrEe 3IIEKTPOMAarHUTHBIX BOJH C
BenlecTBoM. Jlucrnepcusi ceera. HopmanbHas u
aHOMaJbHasl JUCTIEPCHSL.
DnemeHTapHAs AIEKTPOHHAS
JUCTICPCHUHL.

[Mornomenue cBera. 3akoH byrepa.

20.6.

20.7. TeOpHs

20.8.

21. TenJsioBoe n3nyuenue

21.1. Uzny4yenue yepHoro tena. OCHOBHBIE CBOICTBa

" XapaKTePUCTUKU TETIOBOTO U3ITyYCHHS:

ANEKTPOMArHUTHAS TPUPOAA TEIIOBOTO H3ITydEHHUS,

PaBHOBECHOCTh, JIy4eHCITyCKaTeIbHas (CHEeKTpaIbHas

TUIOTHOCTD SHEPTreTHUECKON CBETHMOCTH)

Jy4ernoriomareabHas  CIOCOOHOCTb.  AOCOIIOTHO

YEepHOE TEJI0, CepOe TEIO.

21.2. Tlpaswuio IIpeBo, 3axon Kupxroda.

21.3. 3akon Credana-bonbiiMana. 3aKOH CMEIICHHS

Bumna.

21.4. ®opmyna Buna, popmyna Penes—/xunca.

21.5. KsanroBas runote3a [Inanka. ®opmyna [lnanka

JUTSL TETIOBOTO M3ITyYEHHS.

21.6. OnTrueckas TUPOMETPHSI.

22. Buemnuii poroadpdexr.

JKcnepuMeHTAJIbHbIE MOATBEPKIEHHSI KBAHTOBBIX

CBOJIICTB CBeTa.

22.1. ®oroanextpuueckuii 3ddexr. Padorer A.l.
CroneroBa. 3akoHbl BHelIHeTo GoTodddexra.

22.2. Ypasaenue DiHmTelRHA 11 GoTOdhdeKTa.

22.3. NMnynbc ¢orona, macca dortona, sHeprus ¢oToHa.
OOocHOBaHHE JABICHUS CBETa C IIO3MIMHA KBAaHTOBOM
TEOpHUH.

22.4. Dododexr Komnrona.

23. JKcnepuMeHTATbHOE

000cHOBaHNe KBAHTOBOII MexaHukH. CIeKTpbl aTOMOB.
Bouinsl ae bpoiiias.
23.1. JluneityaTbie CIEKTPBI ATOMOB.
23.2. Mogpens atomoB 110 Pesepdopay u Bopy.
23.3. Teopus bopa nist aToMHOTO si1pa BOAOpOIA.
23.4. Twumore3a ae bpoiins. J{ubpakius 371eKTPOHOB.
23.5. CoortHolenus HeonpeeaeHHocTel [ eit3eHOepra.
24, pocr
eiilmme 3a1a4M KBAHTOBOH
MEeXaHHNKH.
27.21. VYpasuenue lllpenunrepa. CTaTHCTHYECKUH CMBICI
BOJIHOBOH (pyHKIIWH.
27.22. Yactuiia B TNPSAMOYTOJIbHON TOTCHIMAILHOW sIME.
Pemenne  ypaBuenus  lllpeaunrepa. CobcTBeHHBIE
BOJIHOBbBIE (DYHKIIUH U SHEPTeTUYECKHUI CIIEKTP.
27.23. TlorenuuanbHelii 0apbep. TyHHEIbHBIN 3D HEKT.
27.24. JluHeiHbIH TApMOHUYECKHUI OCIMILISITOP.

25. CoBpeMeHHbIE NPEICTABJEHUS O CTPOEHHH

aToOMOB.

25.1. YacTuna
B cepuiecku CUMMETPHYHOM ToJe.
Bonopoaonono0Hbie aTOMBI B KBAHTOBOM MEXaHHKE.
VYpaBuenue Ilpeawnrepa s CTalMOHAPHBIX
COCTOSIHUH.

25.2. DHeprer
WYECKHE  ypPOBHU. OHEprus  BO3OYXKICHUS U

MOHM3AIIH.



28.7.

25.3. CrexTpsl
aromoB. BonHoBble pyHkuuu. KBaHToBbIC UnCa.

25.4, IIpoctpa
HCTBEHHOE paclpeieieHle IUIOTHOCTH BEPOSTHOCTH
JUIS 9JIEKTPOHA B aTOME BOJIOPO/IA.

25.5. Msoros
JIeKTpOoHHBIEe aToMbl. [Ipunnun [aymu.

25.6. Crpykry
pa PHEPreTHYECKUX YPOBHEH B MHOTO3JIEKTPOHHBIX
aToMax.

25.7.

[epuopnueckas cucrema sneMeHTOB MeHeneena.

25.8. Penrtren
OoBCKOe u3mydeHue. 3akoH Moszmn. TopmosHoe
PEHTIEHOBCKOE U3JTydeHHE.

26. 3oHHas Teopusi TBePABIX
TeJ

26.1. 3oHHas® CTPYKTypa DHEPreTHYECKOTO  CIIEKTpa
3JIEKTPOHOB TBEPJOTO TEJNa.

26.2. 3amoimHEHHWE 30H: METAlUTBl, JUIJICKTPUKH |
MOTYTIPOBOJHUKH.

26.3. Pacmpenenenue @epmu. Yposenr Depmu.

27. KBanroBasn Teopus
3JIeKTPONPOBOHOCTH METaJJIOB |
NOJIyIPOBOTHUKOB

27.1. DJeKTpONpOBOJHOCTE  METAIOB.  BrIpokaeHue
JNIEKTPOHHOTO ra3a B MeTaulaxX. TemmeparypHas
3aBHCHMOCTb AJICKTPOIIPOBOAHOCTH METAIIJIOB.

27.2. SlBnenue CBEPXIPOBOIUMOCTH. Kyneposckue
3JIEKTPOHHBIE TapHl. [MonsTne
BBICOKOTEMIIEPATYPHON CBEPXIPOBOIUMOCTH.

27.3. MarHuTHBIE CBOMCTBa CBEpPXIIPOBONHHUKA. 3aXBaT M
KBaHTOBaHHE MarHUTHOTO ITOTOKA.

27.4. TyaHenbHBIH KOHTaKT. D¢ dekt Ixo3edcoHa u ero
NPUMEHEHHE.

27.5. DAeKTpONpOBOJHOCTH MOJYHPOBOAHMKOB. [loHsTHE
JBIPOYHOM IPOBOJUMOCTH.

27.6. CoOCTBeHHbIE ¥ NPUMECHBIC MOJYIPOBOIHUKH.
ONEeKTPOHHBIN U JBIPOYHBIN MOIYIIPOBOTHUK.

27.7. JloHOpHBIE U aKUENTOPHbIE YHEPTETHYECKUE YPOBHH.
Yposens Pepmu B MOITYTIPOBOAHUKAX.

27.8.  TemmeparypHas 3aBHCUMOCTh

3JIEKTPOIIPOBOAHOCTH MOIYIIPOBOTHUKOB.

28. CTpoeHne aTOMHOTO sIIpa

28.1. CrpoeHue aTOMHOTO sipa.

28.2. Jledext Macchl. JHEPTHUs CBA3M.

28.3. Mogenu spa.

28.4. Tlpupoja siAepHBIX CHIL.

28.5. PanuoakTHBHOE H3Iy4yeHHEe U ero Bubl. [IpuOops

JUISL pETUCTPALK PAJIMOAKTUBHBIX H3JIy4eHUIl M 4YacTull.
28.6. 3akoH paJaMOAaKTHBHOTO pacraja.

3aKOHOMEPHOCTH O-pacnaja u -pacrnaza.

29. SlnepHble peakuuu

29.1. SlnepHble peakIMH.
[IpeBpamienue siaep.
29.2. Pone  HeWTpoHOB.

Peakuuss nenenus spep. llemHass peakuus AeneHHs.
Snepuslii peakrop.

29.3. TepmosinepHsIit
CHUHTE3. ODHEpPTHs 3Be3l. YIPaBISAEMBIH TEPMOSICPHBII
CHHTE3.

30.91eMeHTapHbIE YACTHIIbI

30.1. Hepapxust CTpyKTYp
MaTepun. YacTHIBI U aHTHYACTHIIBL.

30.2. duznyeckuit
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BaKyyM.

30.3. CranpapTHas
MOJICNIb AJIEMEHTAPHBIX YacThll. KBapKH, JICITOHBI, KBAHTHI
(GyHIAMEHTAJBHBIX MOJICH.

30.4. DyHIaMEHTaIbHbIE
BO3ACHUCTBUS. AJPOHBIL.
30.5. Anpa aTOMOB.

Atombl. Mosniekybl.
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JK3aMeHANMOHHBbIE Bonpochl: Ddu3uka. 2-3-if cemecTpsbl

1. Mexannueckoe ABMkeHHE. (OCHOBHBIE KHHEMAaTHYECKHE XapaKTEPUCTUKH M.T.
[lepemenienue, CKOpPOCTb, HOPMAJbHOE W TaHIEHIMAJIBLHOE YCKOPEHMSI YacTHIbl MpHU
KPUBOJIMHEHHOM JIBI)KEHUH. BpamarensHoe TBUKEHHE M.T.

2. 3akonbl Hetorona. Ilpunnun otHocurensHocTH [ammnes. I[IpeoOpasoBanue ["amumes.
Knaccuueckuit 3akon cioxenusi ckopocteil. [lepsreiit 3akon HeroTona. [loHsiTHE MHEpIMANbHON
cucreMbl orcyera. Macca. Bropoi 3axkoH Herorona. Mmmynec Tenna. YpaBHEHUE ABUKCHUS.
Tpetuii 3akon Hetotona. OCHOBHAsI 3a/1a4ya JUHAMUKH M.T.

3. 3aKOH COXpaHEHUs MMITYJIbCa U €ro MpUMEHEHHUE. 3aKOH JBMKCHUS LIEHTPa MHEPIIUH.
PeakTuBHOE IBMXKEHUE.
4, Pabora. Momuocte. KuHernueckas u mNOTeHHHMaNbHAs »Heprus. lloTeHIuanbHas

sHeprus ynpyroctu. lloreHumanbHass sHeprust TAroreHus. CBs3b MOTEHUMAIBHOM CHIBI C
MOTEHINATBLHON YHEPIUEH.

5. 3aKOH COXpaHEHus »SHepruu B MexaHuke. KoHcepBaTuBHBIE M JIMCCUIIATHBHBIC
cucteMbl. Buytpennsis sHeprus. O0medu3nueckuii 3aKoH COXpaHESHUs SHEPTHUH.
6. MOMEHT cuiibl ¥ MOMEHT MHEpPLUUHU Tella OTHOCUTEIbHO OCH. YPaBHEHHUE JBUIKECHUS

TeJa, BPAIAIOIIETOCs BOKPYT HEMOABMXKHOM ocu. PaboTa, MOIIHOCTh, KUHETHYECKAsi DHEPruUs
IIPU BpalIaTeIbHOM JBUKCHHUH.

7. MomeHT wumMmnynabca. 3aKOH COXpaHEHUS MOMEHTa uMMyinbca. JIBUKEHHE B
LEHTPaJIbHOM I10JI€.
8. OcunoBubie mnonoxenus MKT. Mogens uaeanbHoro rasza. OCHOBHOE YpaBHEHHE

MOJ'I@Ky.]'IHpHO-KHHCTH‘ICCKOﬁ TCOPUHU. ypaBHeHI/IC COCTOsAHHNA HMACAJIBHOIO Trasa. 3aKOHBI
nacCaJIbHbIX I'a30B.

9. HNneaneubiii Ta3 B cwioBoMm moJie. Pacnpenenenue bonbiMana. bapomerpuyeckas
dbopmyrna. MakcBeIJIOBCKOE pacipeielieHne MOJEKYN HACATbHOTO raza mo CKopocTsiM. OImbIT
IITepHa.

10.  IlepBoe Hauano TepMoauMHAMHUKH. BHyTpeHHsAs sHeprus. PaboTa rasza npu U3MEHEHUU
ero obwbema. Temmora. TemnoemkocTs. I[lpuMeHeHHe MepBOro Hayaja TEPMOAMHAMHUKHU K
U30IIpOoIIECCaM.

11.  Bropoe nHauano TtepmonuHamuku. Temnosble MamuHbl. [lukn Kapro. DHTponus.
CraTucTU4ecKnii CMBICI BTOPOTO Hadaja TEPMOAMHAMMKH. ODHTPOIUS KaK KOJMYECTBEHHAs
Mepa CTPEeMJIEHMs OT MOpsiiKa K XaOTUYHOCTH B COCTOSIHMM TEIJIOBOrO paBHOBecHs. [IpuHuun
BO3pAacTaHUs SHTPOIIUHU OTKPBITON CHCTEMBI.

12. Tsepable Tena. CTpoeHHE KpPUCTAIMYECKMX UM aMOPQHBIX TBEpPABIX  TeIl.
Kpucrannuueckne pemerkd. Tunbl KpuctamioB. JledekTbl KpHCTAIIMUECKOW pPELIeTKH.
TermmoéMKOCTh KPUCTAIIOB

13.  DueKTpocTaTuka. DJIEKTPUUECKUN 3apsija. 3aKOH COXpaHEHHs 3apsaa. 3akoH Kyiona.
HanpspkeHHOCTh ¥ OTEHIMAN AJIeKTpudeckoro nosst. [IpuHnum cynepno3uium.

14. Teopema Octporpanackoro — 'aycca g nosns B BakyymMe U ee npumeHenue. [lone
PaBHOMEPHO 3apsSHKEHHBIX TeJl: HUTH (LMJIMHIPA), INIOCKOCTH, CEpBI, apa.

15.  [wonektpuku. llonspusanuss nuanekTpukoB. Ilonspu30BaHHOCTB, AUAIEKTpUUECKAS
BOCIPUUMYHMBOCTD, JUAJIEKTPUUECKasl MPOHMUIIAEMOCTh BEIIEeCTBA. BeKTOp 3JIeKTpHYEecKOro
CMEIEHNs, U MX CBS3b C BEKTOPOM MOJISIPU30BAaHHOCTH. Teopema Il'aycca g mons B
JINIJIEKTPUKE.

16.  IIpoBOogHMKHM B 2JIEKTPOCTATUYECKOM  IIOJIE. ONEKTPOEMKOCTh  ITPOBOAHMKA.
KonneHcaTopsl. DHeprus 3apsyKEHHOTO IPOBOJHHMKA. DHEPrus 3apsKEHHOTO KOHIEHCATOopaA.
OHeprus 31eKTpuueckoro mnoist. O0beMHas INIOTHOCTh YHEPTUH.

17.  DOnextpuueckuii TokK. 3akoHsl Oma u [Dxoyns—Jlennma B muddepeHnuanbHOl H
UHTETpalbHOM  (opMax, ©u UX OOOCHOBaHHWE C TIO3MLMH KIACCUYECKOW  TEOpUH
JNEKTPONPOBOAHOCTH  MeTauoB. ComnporuBienune npoBoaHuka. IlocimenoBarenpHOoEe U
NapajuIeIbHOE COEIMHEHNE CONIPOTUBIIEHUM.

18.  VYcuoBusi cymectBoBaHua Toka. CroponHue cunbel. I.JI.C. 3akon Owma mis
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HEOJHOPOAHOTO yuyacTka nenu. 3akoH Owma ans 3amkHyTod nenu. IIpaBunma Kupxroda mms
pacueTa pa3BEeTBICHHBIX LETEH.

19. MarnuTHoe nosie. MarHuTHas HHIYKIUS. JIMHUY MarHUTHON MHITYKITUHU. 3aKOH bro—
Capapa—Jlamnaca. HampsikeHHOCTh MarHUTHOTO 1oJisl. L{upkynsnus BeKkTopa MarHUTHOM
uHaykuuu. Ilons BuxpeBble U moTeHuuanbHble. [10TOk BeKTOpa MarHuTHOM MHAYKIMH. Teopema
["aycca 11 MAarHUTHOTO 110JIS1 B BAKyyMe.

20. CumoBoe neiictBue MarHutHoro mois. Cuina Awmmepa, cwina Jlopenmna. PaGora mo
NEPEMELICHUIO IIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

21. DnexkTpoMarHuTHas MHAYKIUSA. 3aKOH 3JIeKTpOMarHuTHoW mHaykuuu. D.J[.C. uHIyKIuu
B JIBWJKYILMXCSl U HEMOABW)KHBIX IPOBOAHMKAX. [IpuHIMI AeCTBYS TEHEPATOPOB NEPEMEHHOIO
TOKA.

22. HayKTUBHOCTH KOHTYpa. MHIyKTHUBHOCTH coneHonsa. SBnenne camounaykiuu. J.J1.C.
CaMOMHAYKIMU. MarnurtHas sHeprus Toka. [IIoTHOCTh SHEpruu MarHUTHOTO MOJIS.

23. MarnuTHble cBoiicTBa BemiecTBa. OpOWTaidbHBIE W CIIMHOBBIE MAarHUTHBIE MOMEHTHI
3JeKTpOHOB. HamarHuuuBaHue mapaMarHeTMKOB M JIMAMAarHeTUKoB. HaMarHM4eHHOCTb.
MaruauTtHas BOCOpUMMYUBOCTh U MarHUTHAas IPOHUIIAEMOCTD BeliecTBa. DeppoMarHeTUKU U UX
cBoiicTBa. JlomeHHas CTpyKTypa. MarHuTHBIN TUCTEPE3UC.

24. Ousnueckue OCHOBBI Teopud MakcBemaa JUisi SJEKTPOMArHUTHOTO TONS. 3aKOH
9JIEKTPOMarHUuTHOM WMHAyKuuU B ¢dopme MakcBemna. BuxpeBoe snexkrtpuueckoe mosie. 3aKOH
noJHOTO ToKa B popme Maxcsemta. Tok cmemenust. Cuctema ypaBHeHH MakcBeuia.

25. CBoboaHble MexaHUYeCKHe KojebaHus 0e3 TpeHUs W MPpU HAJTU4YUU TPEeHUs. Ympyras u
kBazuynpyras cuia. JuddepeHunanbHple ypaBHEHHS ABIDKEHHUS TMPYKHUHHOTO MAasiTHHKA C
TpeHueM U 0e3 TpeHUs U WX peuieHus. AMIUIUTYJa, KPyroBas 4acTtoTa, (a3za rapMOHHYECKOTO
konebanus. Koaddumment 3aryxanms. Jlorapudpmuyeckuii nekpement. JloopoTHocTs. [lepuon
3aTyXaroluX KojaeOaHu.

26. BpIHYXIeHHBIE MEXaHWYeCKHe  KoJeOaHHs OCIHJUIATOpA TOJ JEHCTBHEM BHEIIHEH
cuHycouaanbHOU cuibl. uddepeHunanbHoe ypaBHEHHE M €ro peuieHne. AMIUIMTYAa U ¢asa
BBIHYX/ICHHBIX KojeOaHuii. Pezonanc.

27. BbIHY)XJIeHHbIE DSJEKTpOMarHuUTHble KojeOaHus. IlepemeHHblt TOK. YacToTHBIE
3aBUCUMOCTH aMIUINTY/]l TOKa, HAlIPsHDKEHUH, CIBUra a3 MeX/1y TOKOM U HANPSKEHUEM.

28. BonnoBoe nBuxenue. [IpogonbHble U nonepednsie BodHbI. CKOPOCTh pacpOCTpaHEHUS
BOJIHOBOTO ()poHTa. YpaBHEHHE IUIOCKOM Oerymieid BOJHBL. J[JaMHa BOJIHBI, BOJHOBOE YHCIO.
BonnoBoe ypaBHeHue. [I10THOCTh MOTOKA 3HEPTHH (BEKTOp YMOBa). IHTEHCUBHOCTD BOJIHBI.

29. DneKTpOMarHWTHBIC BOJHBI. YpaBHEHHE TUIOCKON 3JIEKTPOMAarHUTHOW BOJHBI. BoiHOBOE
ypaBHeHue. Pa3oBasg CKOPOCTb JJIEKTPOMArHUTHBIX BOJH. Bekrop VYmosa-lloitHTHHrA.
HcTouyHuKHY 351eKTpOMarHuTHBIX BoJH. [1kana anekTpoMarHUTHBIX BOJIH.

30. I'eomerpuueckas onTUKa. 3aKOHBI TEOMETPUUECKONW ONTHKH U UX MPUMEHEHUE (TIPU3MBI,
IUIOCKHE U cepUyecKue 3epKaia, JIMH3bI).

31. Unrepdepentus BomH. KorepeHTHOCTh BOJMH. MeTOIbl MONYy4YeHHS KOT€PEHTHBIX
UCTOYHUKOB cBeTa U HaOmoaeHus uHTepdepeHuuu. OOIIMe yciaoBUs HHTEp(EpEeHIIMOHHBIX
MakCMMYMOB M MHHMMYMOB CB€Ta JIBYyX KOTE€PEHTHBIX BOJIH. MHTepdepeHIMs B TOHKHX
meHkax. [lomocel paBHOrOo HakioHa. Ilosocer paBHOM TommuHbL. Kosbua HeroToHa.

32. udpakuus ceera. Ilpunnun [rolirenca-®penens. Meron 30n Ppenens. dudpaxuus
Openens. Judpakuns Opaynrodepa Ha menu 1 Ha JudpakinoHHoON pemeTke. CriekTpanbHOe
pa3IoXKEHHE.

33. EctectBenHslit u monsipu3oBaHHbIN cBeT. [lomspuzatopsl. 3akon Mamroca. [Tonspusanus
CBETa IpH OTPaXCHMHM M NPEIOMIICHMM cBeTa. 3akoH bprocrtepa. Ilomspuzanus ceera npu
JBOIHOM JtydenpenomieHud. [lonsgpu3anuoHHble TPU3MBI U MOJISIPOUIBI.

34. BzaumMopeiicTBue OSIEKTPOMAarHUTHBIX BOJNH C BemecTBOM. Jlucmepcusi cBeTta.
HopmainibHast 1 aHOMallbHAsL TUCTIEpCUsl. DIIEMEHTapHAas AIEKTPOHHAS TEOPUS JUCTIEPCHH.

35. [IporuBopeunst kiaaccuueckoil ¢usuku. M3myuenue yepHoro Ttena. 3akoH Kupxroda.
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3akon Ctedana-bonbiimana 3akon cmemenuss Buna. KBantoBas rumnoresa [lnanka. @opmyna
[Inanka 115 TerioBoro uanydeHus. OntTudyeckas MUPOMETPHUSL.

36. ®orosnexTpuueckuii 3¢pdexr. 3akoHsl QGorodrddexra. YpaBHeHHe DUHINTEHHA IS
dotoadpdexra. Ummynnc dpotona. JaBnenue cera. Ddpdext Komnrona.

37. DkcriepuMeHTabHOe 000CHOBAaHWE OCHOBHBIX HJICH KBAaHTOBOW MeXaHWKH. JIMHeHdaTbie
crieKTpbl aToMOB. Moaenb aromoB 110 Pezepdhopay u bopy. Teopust bopa nns aroma Bogopoa.

38. T'umote3a ne bpoiuma. Hdudpakmus snextpoHoB. COOTHOIICHUS HEONpPEACTCHHOCTEH
I'eitzenbepra. Ypasuenue llpeaunrepa. CTaTHCTHYECKUN CMBICT BOJTHOBOM (PYHKITUH.

39. Yactuma B mpsSAMOYroibHOW MOTEHIUaIbHOU siMe. Pemenune ypaBuenus lllpemunrepa.
Cob6cTBeHHbIE BOJIHOBbIE (YHKIMU U SHepreTuueckuil crnekTp. [loTeHuuanbHbll Oapbep.
TyHHETbHBIN YPPEKT.

40. Yactuua B chepuueckoM CUMMETPUYHOM ToJie. BoopoaononobHbie aToMbl B KBAHTOBOM
MexaHuke. YpaBHenue lllpenunrepa nis cTallMOHapHBIX COCTOSHUN. DHEPreTU4EeCKUE YPOBHHU.
OHeprus Bo30yxaeHus U uoHu3anuu. Crektpel aToMoB. BomnHoBblie ¢(yHkimu. KBaHTOBBIE
ymcna. [IpocTpaHncTBeHHOE pacripesesieHue IUIOTHOCTU BEPOSITHOCTU JUIsl 3JIEKTPOHA B aTOME
BOZOpPOJA.

41. MuorosnexktponHusie atromsbl. [Ipunnun Ilaynu. CTpykTypa 3HEpreTUYECKUX YpOBHEH B
MHOT'O3JIEKTPOHHBIX aromax. [lepuonnueckas cucrema 3neMeHToB MeHnzeneeBa. PeHTreHoBCkoe
usnydenue. 3akoH Moznu. TopMo3HOE PEHTT€HOBCKOE U3TyUYeHHE.

42. AtoMbl B MarHUTHOM mosie. Paciiernienue sHepreTudecknx ypoBHei. Dddekt 3eemana.
AHomainbHOe paciiernieHue. CiuH 31eKTpoHa. ATOM B MosieKyJie. MoseKysipHble CIIEKTPBI.

43. DneMeHTbl KBAaHTOBOW TEOpPHM H3ITy4eHUS. BBIHYXIEHHOE M CIIOHTAaHHOE H3IIy4yeHUe
doronoB. Koapdunmentsr Ditnmmreitna. TemmoBoe paBHOBECHOE M3NTydeHUE. JIFOMHUHECIICHIINA.
[Tpunuun paboThl KBaHTOBOro reHepatopa. OTKpbITHIA pe3oHaTop. CBOMCTBa J1a3epHOTO
U3JTyYEHUS U €ro IPUMEHEHHE.

44, 3o0HHas CTPYKTYpa 3HEPIreTHYECKOro CIEeKTpa 3JIEKTPOHOB TBEPJOro Teja. 3alojHeHHe
30H: METaJUIbl, IUIJIEKTPUKH U NOnynpoBoaHuku. Pacnpenenenune ®depmu. YpoBeHb Depmu.
BrIpoxkieHne 3J1EKTPOHHOTO ra3a B MeTajlax.

45. DNeKTpOonpoOBOJAHOCTD METaJIJIOB. TemneparypHas 3aBUCHUMOCTb. SBnenue
cBepxmpoBogumoctu.  KynepoBckue — 2IEKTpOHHbIE — mapbl.  MarHuTHbBIE — CBOMCTBA
CBEpXIIPOBOJHMKA. 3aXBaT U KBAHTOBAaHME MAarHUTHOTO MMOTOKA. TyHHENbHbII KOHTAKT. DPPeKT
Jlxo3edcona u ero npumenenue. [ToHaTHe BHICOKOTEMIIEPATYPHON CBEPXIPOBOAMMOCTH.

46. DIeKTpPONpPOBOJHOCTh  ITOJYIIPOBOJIHUKOB. [lonsiTe ABIPOYHOM MPOBOAMMOCTH.
TemmneparypHast ~ 3aBUCHUMOCTb  3JIEKTPONpPOBOJHOCTH.  COOCTBEHHBIE UM NPUMECHBIE
MOJIYIPOBOJHUKU. DJEKTPOHHBIA M JBIPOYHBIM MOJYNPOBOJHUK. JIOHOpHBIE M aKIENTOPHbIE
DHEPreTUUECKHUE YPOBHU. Y POBEHb DPEpMHU B MOIYIIPOBOJIHUKAX.

47. KOHTaKT 3JIEKTPOHHOTO U JABIPOYHOIO MOJYNpOoBOAHUKOB. [loTeHIManbHblil Oapsep p—N
nepexoza. BompramnepHas xapakTepuCTHKA MOIYITPOBOJHUKOBOTO quoja. TpaH3ucTop.

48. Crtpoenue aromHoro siapa. edexr maccel. DHeprust cBs3u. Moxenu sapa. [Ipupona
AJIEPHBIX CUIL.

49. PagnoakTUBHOE W3JIYYCHHE M €ro BHIBL [IpMOOpPHI sl pEerucTpariyl paaroaKTHBHBIX
U3IY4eHUH W dYacTull. 3aKOH PpaJMOaKTUBHOIO pacraja. 3aKOHOMEPHOCTH o-pacraja u [3-
pacmaja.

50. Anepusie peakuuu. [IpeBpamienue siaep. Ponb Helitponos. Peakius nenenus saep. Llemnas
peakuus neneHus. SnepHbld peakTop. TepMOSIepHbIA CHUHTE3. DHEprusi 3BE3/. Y IPaBIISIEMbIN
TEPMOSIZICPHBIN CUHTES.

51. CoBpemeHnHas (usnyeckass kapTuHa Mmupa. Mepapxus cTpykryp martepuu. YacTuubl u
aHTH4acTuipl. Pusndyeckuil BakyyM. CraHgapTHas MoOJeNb 3JIEMEHTAapHBIX 4dacTul. KBapkw,
JIENITOHBI, KBAaHTHl (PyHIAMEHTAJIBHBIX ToNe. (DyHIaMEHTalbHBIE BO3ACHCTBUA. AIPOHBI.
I'opstuast mozens u 3BoNIIOLMS BeeneHHOM.



