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I. Pabouasi nporpaMmma nepecMoTpeHna Ha 3acefanuu Jlemapramenra:

IIporokon oT « » 20 . Ne

Hupekrop Jlenapramenra

(moxnmnuce) (M1.0. dammmms)

I1. PaGouas nporpamma nepecmMoTpeHa Ha 3acefanum /lemapramenra:

IIpoTokon ot « » 20 . Ne

Hupekrop JlenaprameHnra

(moamnucs) (1.0. ®amunus)



AHHOTaMSA K pado4eil mporpaMMe IUCHUIIAHBI
«Du3uKa»

HucuumnnHa «®usuka» BXogUT B 0a30BYI0 YacTh MAaTeMaruyeckoro M
€CTeCTBEHHO-HAy4YHOro 1ukiaa. OO0mas TpyIOeMKOCTh OCBOCHUS JTUCIUIUIMHBI
cocTaBisieT 7 3a4eTHbIX eAuHuI], 180 YacoB. Y4eOHBIM IJJTAHOM IIPETYyCMOTPEHBI
neKkiuoHHble 3aHsaTus (72 yac.), npaktuueckue (72 yac.), naboparopusie (36 yacoB) u
caMocTosiTelibHasE paboTta cryaeHTa (45 uacoB). Juciumiaumna peanusyercs Ha 1-2
Kypcax B 2-3 cemecTpe.

Conep:kaHue JUCHUIUIMHBI OXBATHIBAET CIEAYIOIIUN KPYT BOIPOCOB: MEXaHUKA,
MOJIEKYJIsipHas (U3MKa, B3JEKTPUYECTBO M MarHeTus3M, OITHMKA, aTOMHas (QuU3MKa,
anepHas ¢uszuka. Kypc «®Pusuku» B lllkone buomenunussl, JlaibHEBOCTOYHOIO
@denepadbHOTO YHUBEPCUTETAa YMTAETCS Ha MIAIIIMX Kypcax U SBIsETCA
IPOPUIUPYIOIIHM.

HucuunnnHa «®dusnka» JOrMYEeCKH U COJAEP)KaTelIbHO CBA3aHA C TaKUMHU
KypcaMy, Kak «MaTeMaTHYeCKHil aHalu3», «BEKTOPHBIM aHalu3», «aHaJIUuTH4YecKas
TeOMETpUs», «COMPOTUBICHHUS MaTrepHalioB», «IJIEKTPOHUKA», «TEOopeTHYecKas
MEXaHUKa», KKBAHTOBAs MEXaHUKa» U JIp.

[Iporpamma kypca "®uzuka" cocraBieHa B COOTBETCTBUM C TPEOOBAHUAMU
roCyJapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAApTa BBICIIETO MPO(ECCHOHAIBHOIO
oOpa3zoBaHusl.

Heab kypca ¢uszuku — GopMUpPOBaHUE Y CTYACHTOB SICHBIX NMPEICTaBICHUN 00
OCHOBHBIX TOHATHSIX U 3aKOHaX (U3UKH, CTWIS (PU3NYECKOTO MBIIUICHUS,
COBPEMEHHOW Hay4yHOW KapTuHBI Mupa. Kypc (uU3MKU NOJKEH NPUBUBATH CTYIEHTaAM
BBICOKYIO KYJIBTYPY MOJEIMPOBAHUS BCEBO3MOXKHBIX SIBICHUN U MPOIECCOB, 3HAKOMUTD
C Hay4YHbIMH METOJaMH, a TaKXe IOATOTOBUTH OOILIETEOPETHUECKYI0 0a3y s
MPUKIATHBIX U POPUINPYIOLUX JUCITUIINH.

OCHOBHBIMU 32Ja4aMU Kypca SBISIOTCS:

-U3y4YeHHE OCHOBHBIX (PU3MYECKUX SBICHUH, OBIaJcHHE (yHIAMEHTAIbHBIMU
MNOHATHUAMHU, 3aKOHAMHU U TEOPHSIMH KJIACCUYECKOW M COBPEMEHHOW (DM3HKH, a TaKXKe
MeToaaMu (PU3UUECKOTO UCCIIEI0BAHNUS;

-OBJIaJIcHUE MPUEMAMHU U METOJIAMU PEIICHHS] KOHKPETHBIX 3a/1a4 U3 Pa3JIMYHbIX
oOnacreil pu3uKM;

-(popMUpOBaHNE HABBIKOB NMPOBEACHUS (PUINYECKOTO SKCIIEPUMEHTA, OCBOCHHUE
Pa3IMYHBIX TUTIOB U3MEPUTEIIbHON TEXHUKH.

JUist  pemieHuss TOCTaBIEHHBIX 3alad  Kypc (U3UKH  TPEAyCMaTpUBAECT
COOTBETCTBYIOIIME BBl Y4eOHOW pabOThl — JIEKIUH, J1abOpaTopHbIE pPadOTHI,
CaMOCTOSITENIbHYIO pa0dOTy CTY/IEHTOB.

HavanbHble TpeGOBAHMA K OCBOCHHIO JUCLUIUIMHBI: 3HAHME OCHOB Kypca
GU3NMKM W MaTeMaTUKu CpeaHer oOmeo0pa3oBaTeIbHONW IIIKOJIBI WU CPEIHETO
npodeccuoHabHOTO 00pazoBanms. Kypc (u3mku HaYMHAETCS CO BTOPOTO CeMecTpa U
MIPENIONAraeT 3HAaHWE Hayal MaTeMaTHYeCKOrO aHalin3a, aHAJIUTUYECKOM IeOMEeTpUu
(BexkTOpHON aireOpbl) B 00BEME OJHOIO MPEALIECTBYIOIIEITO ceMecTpa OOydeHus
(npousBoaHas, nuddepeHnran (QyHKIMH OIHOM M MHOTHUX NEPEMEHHBIX, HUHTErpal,
muddepeHnaIbHble YpaBHEHU).




B pe3ysabrare usyuyeHusi JAHHOM JUCHHUILIMHBI y 00ydaromuxcsi (pOpMHUPYIOTCS
cJeAy IHe KOMIEeTeHIMHU (3JIeMEeHThl KOMIIEeTeHIIHil).

Kon 7| Jtanbl GOPMUPOBAHUS KOMIIETEHIIUN
¢popmyupoBka
KOMIIETEHIIM U
OK-1 3Haer OCHOBHBIE (DU3MYECKUE 3aKOHbI U
CIIOCOOHOCTh K KOHIEMIMNA:  3aKOHBl  KJIACCUYECKON
a0CTpaKTHOMY MEXAaHHMKH,  Ba)KHEWIIME  KOHUEMUUU
MBIIUICHHIO, aHasu3y, CTaTUCTUYECKON busuKku u
CUHTE3Y TEPMOJINHAMUKH;
HauOomee Ba)KHbIE u
dbyH1aMeHTalIbHbIE JTOCTHKEHUS

busznuecKo HayKH;

Ymee OPUMEHATh (DU3MYECKUE 3aKOHBI K
T aHanu3y HaumOOJee BAXKHBIX YACTHBIX
CJIy4aeB U MPOCTEUIINX 3a/a4;

IPOBOJIUTh U3MEPEHMsI (PUZNYECKUX
BEIIMYUH U  OLEHKY IOIPEIIHOCTEN
VU3MEPEHU;

Bnan OCHOBHBIM AKCIIEPUMEHTATBHBIM
eer MaTepuajioM, OCHOBHBIMH  HaBBIKAMHU
IIOKUCKA HayYHOU UH(GOPMAIIHH,
HEOOXOIUMOTO IS pa3paboTKu
COOCTBEHHBIX TMPOEKTHBIX PEIICHUH B
UCCIIelyeMOU MpeaMETHOM 00IacTu




OIIK -5 3Haer OCHOBHEIE OJIOKEHUS

TOTOBHOCTBIO K KJIACCUYECKOM SIIEKTPOIUHAMHMKH,
UCIIOJIb30BAHUIO TEOPHIO KOJIEOAaHUH M BOJH, HCXOMHBIE
OCHOBHBIX (uzuKo- IPUHIUIIEL KBAHTOBOMI MEXAHUKHU;
XUMUYECKHUX, OCHOBHBIE TIOHATHS (DM3MKH aTOMOB,
MAaTEMAaTHYECKUX U HMHBIX aTOMHOTO SiIpa M DIEMEHTAPHBIX YACTHIIL;
€CTECTBEHHOHAYYHBIX CBS3b bu3UKH C TEXHUKOH,
HOHSATHIA M METONOB IIPH IPOM3BOJICTBOM, JAPYTHMHU HayKaMH,
pelieHuu
npogeccnonambHbIX Ymee PUMEHSTh CBEJICHUS U3
3aaaq T SIEKTPOIUHAMUKH, TEOPUU KOIeOaHUN H

BOJIH, (U3UKKA arOMHOTO flpa MpH
pELIEHUY KOHKPETHBIX 3a/1a4;

Bian HaBbIKAMU paboThl ¢ Mpudopamu;
eeT ONBITHBIMU (paKTaMM, KOTOpPBIE JIEKAT B
OCHOBE Ham0Oosee BaKHBIX (PU3NYECKUX
3aKOHOB

I[J'IH (bOpMI/IpOBaHI/ISI BBINICYKa3aHHbIX KOMIECTCHIIUN B paMKax JUCHHIIJIMHBI
«Duszuka» IMPHUMCHAIOTCA CIACAYIOINE MCTOAbL aKTHUBHOTO/ HHTCPAKTUBHOI'O O6y‘l€HI/I$IZ
((HCKIII/ISI-6CCC,HED), KOAUCKYCCHUD).



I. CTPYKTYPA Y COIEP)KAHUE TEOPETUYECKOM YACTHU KYPCA

1. Kunemaruka (10 gac.)

1.1. OcHOBHbBIE NPEICTABICHUS CHELUATBHOW TEOPUHU OTHOCUTEIBHOCTH IloHATHSA
MPOCTPAHCTBA M BPEMEHH, MX OTHOCUTEIBHOCTb. T€0 OTcueTa, CUCTEMBI OTCYETA.
[lonsiTue wWHEpUMANbHOW M HEHHEpPUUAJIbHOM cucteM orcuera. lIpeoOpasoBanus
[anunesi, cBs3bIBAIOLIME KOOPJAWHATHI TOYKM  OTHOCUTEIBHO  MOJABMXKHOW U
HETIOIBMKHON MHEPIIUAJIBHBIX CUCTEM OTcUeTa. (2 yac)
1.2. Kunemaruka marepuanbHO TOUkd. [IOHSATHS MarepuanbHOW TOYKH, TPAEKTOPHH.
CriocoObl 3a1aHusI TOJIOKEHUSI TOUKU U €€ JBW)XCHHS B JCKapTOBOM CHUCTEME OTCYETaA.
[lepemenienue. [TyTh. CBs3b nepeMenieHus ¢ NpupanieHueM pajanyc — BekTopa. (2 4)
1.3. Kunemarnueckue XapakTepUCTUKUA MarepualibHOW TOUYKU. CKOpOCTh, YCKOpPEHUE,
eIMHMIBI MX wu3MepeHus. HopmanbHoe (LEHTPOCTPEMHTENIBHOE), KacaTeJIbHOE
(TaHreHIMaIbHOE) W MONHOE YycKOopeHus. CBs3b BEIWMYUHBI MOJHOIO YCKOPEHUS C
BEJIMYMHAMHU HOPMAJILHOTO U MOJTHOTO YCKOpPEHUU. (2 4)
1.4. Kunemarnueckne  ypaBHEHHs  PaBHOMEPHOTO W PABHONEPEMEHHOIO
NPSMOJIMHENHOIO  JIBHOKEHUU. PaBHOMEpHOE W PaBHOIIEPEMEHHOE JBHUKCHHE.
Kunemaruueckue ypaBHEHUSI PaBHOIEPEMEHHOIO MPSMOJIMHEWHOIO JIBUJKEHUS U
paBHOMEpHOrO. Ipaduku 3aBUCMMOCTH TMyTH U CKOPOCTH OT BpPEMEHHM s
PaBHONIEPEMEHHOTO U PABHOMEPHOTO MIPSIMOJIMHEUHOTO ABMXXKEHHUSL. (2 1)
1. 5. Kunemaruka BpamiaTesbHOrO JBUKEHUS MAaTrepuajbHON TOUKH. YIJIOBBIC
MIEpEMEILICHUE, CKOPOCTh M ycKopeHue. Enumnuibl ux usMmepenus. Kunemarnueckoe
YPaBHEHHE PABHONEPEMEHHOIO JBH)KEHHUS MaTEpPUAIbHON TOYKHA IO OKPYKHOCTH.
CBs13p BEJIMUMHBI TIOJTHOTO YCKOPEHMS JBUKEHUS MAaTEPUAIBHON TOYKH IO OKPYKHOCTH
C YIJIOBOM CKOPOCTBIO, YINIOBBIM YCKOPEHHEM U PAINYCOM JIBHIKEHHS MAaTe€pHalbHOU
TOUKH. (2 4)

2. Ilunamuka (6 4)
2.1. InHaMuka MaTepHalbHOM TOYKH. 3aKOH COXPAaHEHMs UMITyJibca. B3ammonencTBus
n cwibl. Macca Kak Mepa MHEPTHOCTH M rpaBuTannu. Mmmynsc. 3akonsl HproToHa.
[Ipssmbie u oOparsble 3agaun. CBoOOAHOE W HecBOOOAHOE IBMkeHus. llonarue o
CHJIOBOM M OJIHOPOJAHOM CHJIOBOM MOJsX. JIBMKEHHE Tela B OAHOPOJHOM CHUIIOBOM
noJyie.3aMKHYThl€ M HE3aMKHYTble MeXaHW4YeCKHe cucrteMbl. CuctemMa MarepualbHBIX
TOYEK, €€ HUMITYJbC.3aKOH COXpPAHEHHUS MMIYJIbCa CUCTEMbl MaTePUANIbHBIX TOYEK.
JIBukeHue Ten  NepeMEHHOM  Mmacchl.  YpaBHeHue  Memepckoro.  Dopmyna
[{nonkoBckoro. (24, mpoBoAUTCS ¢ Hcnoiab3oBaHueM MAO).
2.2. DHeprus, paboTa, MOITHOCTh. 3aKOH COXPAaHEHHs] MeXaHU4ecKkou sHepruu. Padora.
Oueprus, MomHocTb. [loTeHnmaneHass U KuHeTHuyeckass sHepruu. lloTeHimanbHbIE
(xoHcepBaTuBHBIE) cuiibl. [loTeHumanpHas sHeprus cwil ynpyroctu. CBs3b MEXIy



MOTEHUUAIHOW CHJION M MOTEHUMAJbHOM SHEPrueil. 3aKOH COXPAaHEHUS SHEPIHU B
MeXxaHuKe. (24)
2. 3. JIBmxenue B mosie TsaroteHus. 3akoHbsl Kemepa. Cuia B3aUMOJICUCTBUS MEXKIY
ConHileM M TUTAaHETaAaMHU COJTHEYHON CHCTeMBbl (pelieHue oOpaTHOW 3ajadu). 3aKoH
tarorenust Herotona. OnbiT KaBenauiia. Cuna TroteHus (rpaBUTalMK), CUIIA TSXKECTH,
BEC Teja. YCKOPEHHE CBOOOJHOIO MAJE€HHS, €r0 3aBUCUMOCTH OT BBICOTBI M IIUPOTHI
MectHocTU. Cunbl uHepuuu. llenTpoOexnas cwia uHepuuu. Cuna Kopuomnuca.
[loreHuMan W HAOPSHKEHHOCTh TPABUTAIMOHHOIO TOJIA, CBS3b MEXIYy HHUMHU.
OKBUBAJEHTHOCTh WHEPTHOW U TPABUTAIMOHHOW MACC, ONBITHBIE MOATBEPKICHHUS.
[lepBasi, BTOpasi, TpEThsl KOCMHUYECKUE CKOPOCTH. (24)

3. ®dusuka TBepaoro resa (4 4)
3.1. BpamarenbHO€ IBUKEHHE CHUCTEMbl MaTEpHAIbHBIX TOYEK. MOMEHT HMITylbCca
MaTepuaIbHON TOYKH U CUCTEMbI MaT€pUAIbHBIX TOUYEK OTHOCHUTEIBHO MOJIOCA U OCH.
MOMEHT cHJIbl MaT€pUabHOW TOYKH U CHUCTEMbI MATE€pPUAJIbHBIX TOUYEK OTHOCUTEIBHO
[OJIFOCA M OCH. YpPaBHEHHE MOMEHTOB JUII CHCTEMBl MaTepHAIBHBIX TOYEK
OTHOCHUTEJIBHO TOUYKH (MOII0CA). 3aKOH COXPAHEHHSI MOMEHTAa UMITYJIbCa MEXaHUYECKOU
CUCTEMBI OTHOCHUTENBHO Moytoca. CBsA3b MOMEHTAa MMIYJIbCa C YINIOBOM CKOPOCTBIO.
(T4)
3. 2. Jlunamuka abComOTHO TBepAoro Tena. [loHstue abCOMOTHO TBEPAOro TeEja.
IloctynarensHOE 1M BpalareabHOE ABMXKEHU TBepaoro tena. Llentp macc. OcHOBHOM
3aKOH JIMHAMHUKHU BpalaTeIbHOTO [BHXKEHUS TBEPAOrO Tejla OTHOCUTEIBHO OCH.
(YpaBHeHre MOMEHTOB). MOMEHT WHEPIMH MaTepUaTbHOM TOYKM U MEXaHUYEeCKOU
CUCTEMbl OTHOCHUTEIBHO TOYKM U OCH. JIBHKEHHE TBEpAOIrO Tella, 3aKpEIJIEHHOro B
touke. CBoOonmubie ocu. ['mpockombl. Ilpeneccuss rHpockomna, THPOCKOMHYECKUH
sbdexr. Kunernyeckas sHeprus ABWKEHHUS TBepaoro Ttena. Teopema [loiireHca-
[lITeiinepa. BplunciieHME MOMEHTOB HMHEPLUMU CTEPXKHS, LWIMHIPA, TEJla BPaALICHHS
(oOmmmit ciryyaif), mapa. (1 4)
3. 3. DnemMeHTHl TUAPONUHAMUKH. JIMHUHM U TpyOKH TOKA, ypaBHEHUE HEPA3PHIBHOCTH.
VpaBuenue bepnymnu. BryTpenHee TpeHue (BA3KOCTh) XKUAKOCTH. JlamumHapHOe U
TypOynenTHoe TedeHus. Yucno Pelinonbaca. JlamunapHoe TeueHne BI3KOM KUIKOCTH B
Kpynibix TpyOax. ®@opmyna Ilyazeisis. Meronasl onpenesneHusl BA3KOCTH SKHIKOCTH.
®opmyna Crokca. ['panuisl npumenumoctu Gopmyi [lyazeiins u Crokca. (2 4)

4. KoJsieOanusi u BOJIHBI (6 1)
4 1. KonebGanus. [I'apmonuueckue konebanusi. KuHemaruueckoe ypaBHEHHUE
rapMOHUYECKUX KojeOaHuil. AwmrumMtyna, ¢asa, HadajabHOM (aza, dYactota U
[UKIIMYECKasi yactota Kojebanuit. CKOpOCTh, YCKOPEHUE U CUIIBI MTPU TAPMOHUYECKUX
KoneOanusx. 3akoH HproToHa miis rapmoHudeckux kosnebOanumii. uddepeHumansHoe
ypaBHEHUE TapMOHUYECKUX KOJeOaHWH, €ro pemeHue. DHEprus TapMOHUYECKUX
koseOanuii. I'paduyeckas 3aBUCHUMOCTh KHHETHYECKOH, ITOTEHIIMAIBHOM M TIOJHOM



HHEPrui rapMOHUYECKUX KojeOaHuit oT BpeMeHH. (14, IpOBOAUTCS C UCIIOJIIb30BAHUEM
MAO)

4 2. TlpyxuHHbIN, GU3NUYECKUNA U Ma4THUECKUN MASTHUKH, MEPUOJBI UX KOJCOAHHIA.
[IpuBeaennas nnuHa duznueckoro mastHuka. Ock mojaBeca (IpuBeca) W OCh KauaHUU
(U3UYECKOTO MAasATHUKA, UX 00paTuMocTh. (14)

4 3. CnoxeHue TrapMOHMYECKHMX KoneOaHuil. MeTon BEKTOPHOH JuarpaMMbl.
CnoxeHue2-x rapMOHMYECKHX KOJeOaHWW OJHOW YacTOThl M OIHOIO HaIlpaBJICHHS.
Pesynprupytromasi ammntyaa u (pasza Takux kojebOanHuil. CloKeHHE JIByX B3aUMHO
NEPHEHANKYISIPHBIX TapMOHUYECKUX KOJIEOAaHWW C pPa3HbIMU aMIUTUTYAaMH U
OJIMHAKOBOM 4acToTOM. ClIOKEHNUE TapMOHUYECKUX KOJI€OaHUI ¢ OMM3KUMH YaCTOTaMHU.
(14)

4 4. 3aryxatomue konebanus. uddepeHnuanbHoe ypaBHEHUE 3aTyXaloMUX KoJIeOaHui
U ero pemieHue. JlekpeMeHT, JorapupMUYecKuil JeKpeMeHT U KOA(PUIIUEHT 3aTyXaHUs
konebanuil. VIx pusudeckuii CMbICT U eTUHUIBI u3MepeHus. (1)

4 5. BwiHyX7aeHHbIe KoneOanus. Bropoit 3akoH HploTOHA i1 BBIHYXKICHHBIX
KoneOaHuil. YCTaHOBUBINIMECS BBIHYXKJeHHBIE KoneOanusa. [uddepenunansnoe
YPAaBHEHUE W €ro pPEIICHHE Uil YyCTAaHOBUBUIMXCS BBIHY)KJICHHBIX KOJeOaHUW ISt
Cillyyasi, €CIM BBIHY)KJAWOIIas CWia MU3MEHAETCS 10 TapMOHUYECKOMY 3aKOHY.
AMmintyaa W (a3a yYCTAaHOBHMBIIMXCS BBIHY)KJIECHHBIX KOJEOAHHIA. Pesonanc.
Pe3onancHas yactorta. I'paduku aMminTyaHOW U (Pa30BOMl PE30HAHCHBIX KPUBBIX IS
pa3IUYHbIX 3HaYeHUI Kor(pdunrenTa 3aryxanus. (19)

4 6. Mexanunueckue BoiHbl. MHTepdepeHns MmexaHndeckux BoJIH.OCHOBHBIE MOHSATHS:
BOJIHOBOE T10Jie, ()POHT BOJIHBI, BOJIHOBAs MOBEPXHOCTb, MPOJIOJIbHBIE U TMONEPEYHbIC
BOJIHBL. CBSI3b NPOAOJBHBIX M TMOMNEPEYHBIX MEXAHMYECKUX BOJIH M HMX CKOPOCTEHN
pacnpocTpaHeHus ¢ YIPYTruMu cBoicTBamu cpefpbl. [lnockue u chepudeckue BOJHBI.
VYpaBHEeHUE TapMOHUYECKON BOJHBI (BOJTHOBOTO TApMOHUYECKOTO Jiy4a). JlJInHa BOJIHBI,
€€ CBiI3b C MEpHUOAOM (YacToToi) U ckopocThio. [loHsiTue ¢azoBoit W TPyMNIIOBOMA
CKOpPOCTSIM BOJIHBL. BOJIHOBO€ ypaBHEHHE. 3BYKOBBIE BOJIHBI. KOrepeHTHBIE BOJIHBI.
Paznocts xoma. MHTepdepeHius MexaHMYEeCKWX BOJIH. YcioBus Max. m Min. mpu
uHTeppepeHuu. Crosuue BoaHsbI. (14)

5. MoJuekyasipaas ¢pusuka (4 4)

5. 1. Tlpenmet u 3amaun MojekyasipHod (usuku. Ilpeaqmer u 3amaud MONEKYISIPHOU
¢busuku. MosekyaspHO-KMHETHYECKask TEOpHs BEIIECTBA. XapaKTEPUCTUKU MOJIEKYN U
KOJIMYECTBA BEIIECTBA. ATrperarHble COCTOSHUS BEIECTBA M MX IIPU3HAKHU.
Craructuyeckuii ¥ TEPMOAMHAMUYECKUNH METOAbl B MOJIEKYJISIpHOW (U3HKE U
tepMoauHamuke. (1 9)

5. 2. OmnupuyYeckue Ta30Bble 3aKOHBL. MONEKYISIpHO-KMHETHYECKAas Teopus
uaeanbHOro rasa. JlaBieHue HACATBHOIO Ta3a. OMIIMPUYECKHE Ta30BbIE 3aKOHBI:



3akoHbl JlansToHa, boinga-Mapuotra, Ieii-moccaka, Ilapnsa, Ilackans, Asorajupo,
MenneneeBa-KnanelipoHna, TeniuoBoe paclIMpeHue TBEPAbIX Tell. VneanbHbIl ra3 kak
MOJIeJIb Ta3000pa3HOr0 COCTOSHUS. MONEKyIsIpHO-KMHETUYECKass TEOpUSl UACATIbHOTO
raza. JlaBnenue wmpaeanpHOro rasa. BeiBonm ocHoBHOro ypasHenuss MKT wmaeanbHOTO
ra3za. Dproruueckas runoresa bonbsimana (14)
5. 3. TermooOMeH 1 TepMOJMHAMHUYECKOE paBHOBecHe. Temmneparypa u ee PU3NIeCKuit
CMBIC]I B MOJIEKYISIPHO-KMHETHYECKON Teopuu. TermnooOMeH M TEepMOAMHAMHUYECKOE
paBHOBecue.  TepMOMETpHYECKOE  CBOMCTBO,  TEPMOMETPHUYECKAas  BEJIMYMHA.
TepmoauHamuueckas IIKaja Temreparyp. Teopema bosibiiMaHa O paBHOBECHOM
pacnpesieJIeHUU 3HEpruu MO CTeNneHsM cBoOoabl. Uuciao creneHerd cBOOOAbI. 3aKOHbI
ujeanbHoro rasza. M3orepmuueckuil Kod(p(GUIHMEHT CKUMAEMOCTH, TeMIEpaTypHbIN
ko3¢ duruent. ['paduueckoe npeacTaBiIeHUe 3aKOHOB UJIeaIbHOTO raza. (19)
5. 4. CkopocTH ra3zoBbix MoJieKyl. CKOpOCTH Ta30BbIX MOJEKyl. M3MepeHne cKopocTH
ra3oBbix Mosiekya. OnbIT IlITepHa, METOA MOJIEKYISIPHBIX IIyYKOB. OJIEMEHThI TEOPUU
BEpOATHOCTU. HYacTora M BEpOATHOCTH. JIMCKPETHOE M HENPEPBIBHOE paCIpPElEICHUE
BEPOATHOCTHU. [[OTHOCTH BEPOATHOCTH. YCI0OBHE HOPMUPOBKU. T€OPEMBI CIIOKEHUS U
ymHOXKeHUs1. CpenHue 3HAYeHWsS CIyYalHbIX BeNW4WH, (paykryanus. PacmpenencHue
MakcBemnna (moctaHoBKa 3afadu). BbIBog (QyHKIMM paclpeneieHus: MOJEKYI IIo
MPOEKIUsAM CKOpocTeil. Pu3nYecKuil cMbIca napameTpa (QyHKUHUU paclpeiesieHus U
IIOCTOSIHHOM uWHTerpupoBanus. Pacnpenenenne MakcBemna B IPUBEICHHOM BHJE.
Onpenenenue (QyHKUUM paclpeiesieHuss MOJEKya IO aOCONMIOTHOMY 3HAYEHUIO
ckopocTu. ['eomeTrpuyeckoe HMCTOJIKOBAaHME TOIy4YeHHOM QyHKIUU. Pacnpenenenue
MakcBeruia B IpUBENEHHOM BUJE. PacueTbl XxapakTEpHBIX CKOPOCTEN MOJIEKYN MPH UX
XAa0TUYECKOM JBWKEHHUM: HAWBEPOATHEHUIIEH CKOPOCTH, CpEOHEW U  CpeaHeu
KBaJpAaTUYHOM CKOPOCTEH, CpEOHEW CKOPOCTH MO NPOEKUUU, CPEIHErO0 MOy
CKOPOCTH TIO MPOEKIIMHU, CPEIHEH OTHOCUTEILHON CKOPOCTH, U CBsI3U MexIay HuMH. (1
4)

6. MKT (4 4)
6. 1. bapomerpuueckas ¢dopmyna u BbIBOA 3akoHa bonbimana. bapomerpudeckas
dbopmyna u BbeIBOA 3akoHA bosnbimana. CBsizb MexAy pacrpeneiceHus MU MakcBeia u
bonpnmana. Pacnpenenenne MakcBemia MO 3HAYEHUAM KHHETUYECKOM DHEPTHH.
Pacnpenenenue Maxkcgenna-bonbsimana. (1 4)
6. 2. bpoyHoBckoe nBukeHHE. BpoyHOBCKOe nBMkeHHE. Pacuer cpemHero kBaapara
cMmeleHust OpoyHOBCKoM yactuiibl. @opmyina DiHiTeriHa-CMomyxoBckoro.(1 )
6. 3. DIeMEHTbl MOJIEKYJISPHO-KHHETUYECKOM TEOPUM HEPABHOBECHBIX ITPOLIECCOB.
DONEeMEHTBl  MOJEKYISIPHO-KUHETUYECKOM  TEOPUUM  HEPABHOBECHBIX  IPOLECCOB.
PaBHOBECHOE M HEPAaBHOBECHOE COCTOSIHUA. PellakcallMOHHBIE NPOLIECCHI U SIBICHUS
nepeHoca. DpheKTuBHbIA uameTp U 3PGEeKTUBHOE ceYeHHe MOjeKysa raza. CpemHss
JuiMHa ~ cBoOomHOro  mpobera. IloreHnmanbHas  KpuBas — MEXKMOJICKYISIPHOTO



B3auMOICHCTBUA. TemmneparypHas 3aBUCUMOCTb 3(P(PEKTUBHOIO CEYEHHUS MOJIEKYN U
CpeHel JUIMHBI CBOOOAHOTO Mpodera Jijist Ta3oB M skujakocte. (1 4)
6. 4. Huddysua. Camomuddysus. duddysus. Camomuddysua. Korbdbunment
muddy3un, 3aBUCUMOCTh Kod(duimenta muddy3un OT TeMreparypbl U JaBICHUS.
Bsizkocts mnu BHyTpeHHee TpeHue. KoadduimeHT BA3KOCTH M €ro 3aBHCHMOCTH OT
TEeMIEeparypsl U AaBieHus. Paznuuue teMneparypHbiX 3aBUCUMOCTEN BSI3KOCTH Ta30B U
xuakocted. TemmonpoBonHocth. KoadduuueHT TemmonpoBOJHOCTA Ta30B U €ro
3aBUCUMOCTh OT TeMmmeparypbl U jaBiieHUs. COOTHOIICHUE MEXITy Kod(pduuueHtamu
nepenoca.(1 4, mpoBoaurcs ¢ ucrnonbzoBanuem MAO)

7. Tepmonnnamuxka (4 4)
7. 1. BHyTpeHHssi 3Heprusi, pabora, Temiora. HyneBoe Hauamo TepMOAMHAMUKH.
TepmoauHaMuyeckue MpoLECcChl: PABHOBECHBIE MM KBa3UCTAaTUYECKHUE, OOpaTuMble U
HeoOpaTuMble, KPYyTOBbIE WM IUKIWYecKue. BHyTpeHHss sHeprus, padboTa, TEIioTa.
[IpuHIIUTT PKBUBAJICHTHOCTH TEIUIOTHI U PaboThI, onbiThl Maiiepa u [[xoyns. BeiBojg
MEepBOro Havyayia TepMoguHaMuKH . (1 yac)
7. 2. TennoeMKoCTh UAEATbHOrO ra3a. TermnoeMKoCTh UIealIbHOTO ra3a. TemioeMKoCTh
Mpy TOCTOSHHOM 00beMe W JaBjieHWUW. OHrtanbnus. BeiBom ypaBHenust Pobepra-
Maiiepa. [IpumeHeHne nepBoro Hayajaa TEPMOAMHAMUKHN K M30IMPOLECCAM HICAITBHOTO
raza. AnuabaTtHeiii mponecc. Pabora maeanbHOro rasza nmpu aauadaTHOM MpOLEecCeE.
[TonuTtponusiii nponecc.(1 yaca)
7. 3. Kiaccuueckas Teopus TemmioeMKocTed ra3oB. Kilaccuueckas — Teopus
TEIMJIOEMKOCTEH ra30B U TBEPBIX TeN (YHUCIIO CTeneHei cBo0obl, Teopema bonbimana
O paBHOpACIpEJCICHUN KUHETUYECKONM DJHEPrUM IO CTENeHSIM CBOOOABI). 3aKoH
Jrononra-IItu. Henmocrarkm KIIacCMYECKOM TEOPUM TEIUIOEMKOCTH TBEPHABIX TE.
DneMeHThl KBAHTOBOW Teopuu TermoeMkocTH. (1 yac)
7. 4. Bropoe Hauamo TepMOIMHAMHUKH. BTopoe Hayalio TepMOAMHAMUKH.
@opMyIMpPOBKHA BTOPOro Haudaiia tepMmoanHamuku Krnaysumyca, KenpBuna u Ilnanka.
[ukn Kapno. BeBom pabGotel u K.m.J. wuneansHoro mukina Kapuo. Teopemsr
Kapno.Teopema  Kiayzuyca 0 MPUBEACHHOW  TEIUIOTE. OHTponus u
TEPMOAMHAMUYCCKHUIA CMBICIT DHTPOTIUH B UcATbHOM 0OpaTuMoM mporiecce. (1 gaca)
7. 6. CTaTUCTUYECKUH CMBICI BTOPOTO Hadajla TepMOAMHAMUKHU. CTaTUCTUYECKUHN
CMBICJI BTOPOTO Hauaja TepMoauHaMuku. BeiBog dhopmynbl BonbliMaHa i SHTPOIUHU.
3akoH Bo3pacTanus dHTponuu Knaysuyca. (1 gaca)

8. DuexkTpuyecTno (8 4)
8. 1. Dnexkrpocraruka. Pojib 37€KTPOMarHUTHBIX B3aUMOJCHCTBUN B MPUPOJIE. 3AKOH
Kynona. Onekrpuueckoe mnone B Bakyyme. HampsbkeHHocts mons. [IpuHuun
cynepno3uuuu. [IoTok BekTopa HanpsbkeHHOoCcTH. Teopema Octporpazackoro - [aycca.
DNeKTpUYECcKre 3apsiibl KAK UICTOYHUKHU M CTOKH 3JIEKTPUYECKOro noiid. Pacuer mosnei.
PaGota CHUJI AIEKTPOCTATUYECKOTO OJIA. [TorennmanbHbIN Xapakrep
AIIEKTPOCTATUYECKOTO moJisA. TeopemMa O UUPKYISIUU. EMKOCTh YEIUHEHHOIO



npoBogHUKa. CHCTEMBI MPOBOIHUKOB U UX €MKOCTh. KoHaeHcaTopbl. J[M3IeKTpUKU B
anekTpocratuyeckoM nosie. Ionspusanus auanexkrpukoB. Bekrop nonspuszauuu. Ilone
B gudnektpuke. CernerodnekTpuku. [Ibe303pdekt. DneKTpoCTpukiug. DHEprus
B3aUMOJICHCTBUS ANIEKTpUUECKuX 3apsanoB. CoOCTBEeHHass SHEpPrusi 3apsijga. DHEpPrus
AIIEKTPUYECKOTO MOJISL. (4 4, MPOBOAUTCS C UcToib3oBaHreM MAO)
8. 2. IlOCTOSHHBIM DIEKTPUYECKUM TOK. JIBMIJKEHHE JJIEKTPUYECKUX 3apsoB.
IIOCTOSSHHBIN DIEKTPUYECKUM TOK, OCHOBHBIE XapaKTEPUCTHKH TOKAa. 3akoH Oma B
muddepenumanbHoil U uHTerpanbHoi popmax. Croponnue cuiibl. J]C. 3akon Oma B
3amkHyTOM tenu. [Ipasuna Kupxroda. Pabora u momHocTs Toka.  I[lpupoma Toka B
Metaiiax. Kiaccnueckas TeOpHs DIEKTPOIPOBOIHOCTH TEJI U €€ HEAOCTAaTKH.
CBepXnpoOBOAMMOCTb. JJIEMEHTbl KBAaHTOBOW TEOPUHM TMPOBOJUMOCTH IMPOBOJHUKOB.
30HHas TEOpHUs MPOBOAUMOCTH TBEPABIX Tel. [IoTynpOBOOHUKM U UX NMPOBOAMMOCTD.
[IpuMecHass MPOBOAMMOCTH MOJYNPOBOAHUKOB. SIBJIIEHHS Ha TpaHUIAX KOHTAaKTa
noJynpoBOAHUKOB [1omyTpoBOAHMKOBBIN 10, TpaH3UCTOD. ( 4 4).

9. Marnerusm (8 4)
9. 1. CranmoHnapHoe MarHuTHOe Tosne. BzauMopaelcTBHE 3JIEMEHTOB TOKa. 3aKOH
Awmmnepa. CTaluOHapHOE€ MAarHUTHOE MoJjie. BeKTop MarHUTHOW MHIYKIUU. 3akoH buo-
CaBapa-Jlamnacca. Pacder MarHUTHBIX Tojied (IIPSIMOTO TOKAa, KPYTrOBOTO TOKa).
OcHOBHBIE CBOMCTBa MarHUTHOTO oy, Teopema Octporpaackoro - ['aycca u Teopema
O LMPKYJSALHUHA B MArHUTHOM noje. Cuibl, AEMCTBYIOIINE Ha TOKM B MarHUTHOM IIOJIE.
Cuna Jlopenna. D¢ dexr Xomwia. MarautHoe 1moJjie B BemecTBe. MarHUTHBIH MOMEHT
aroma. IIpeueccus Jlapmopa. [Ipupona nua- u napamaraetusma. OnbITl DWUHIITEHHA-
ne Xaaza, bapnerra. Knaccuueckas Teopus ToNE B MAarHETHKax: BEKTOP
HaMarHWYWBaHUs, MarHUTHas BOCIHPUUMYHUBOCTb, MOJIEKYJSPHBIE U TMOBEPXHOCTHBIC
TOKH. MarHuTHOE MoJje Npyu HaJuYuu MarHeTukoB. HanpsskeHHOCTh MarHUTHOTO TIOJIS.
Teopema o mupkynsiuu B MarHetukax. @eppomarnetuku. [loctossHHbie MarHUTHL. (2
q).
9. 2. DnekTpoOMarHWTHAasT HWHAYKIUS W KBAa3UCTALIMOHAPHBIE MEPEMEHHBIE TOKHU.
KBasucranmonapHoe MarHuTHoe mosie. fIBJIEHHE BIEKTPOMArHUTHOM WHIYKIIUU.
Onbitel @apanes. 3akon Dapanes. 1-1 runore3a MakcBemia. CaMOMHAYKIUS U
B3auMHas  WHAyKuuA. berarponsl.  KBazucraumonapueie  Toku. llomyuenue
IIEpEMEHHOr0 Toka. llemum mnepeMeHHOro TOKa, COAEp:Kallue CONPOTUBIICHHUE,
WHIYKTUBHOCTb, €MKOCTh. 3akoH Owma s [enM NEPEMEHHOTO TOKa. Pe3oHaHC B
AIIEKTPUYECKOM 1IeNH NePEMEHHOI0 ToKa. (2 4).
9. 3. YpaBHeHuss MakcBesia 1 OCHOBHBIE CBOKCTBA AJIEKTPOMATHUTHBIX BOJIH. DHEPIUs
MarHuTHOTO 1oJjs. 2-1 runore3a Makcpeia. Tok cMmemenus. B3anMooOyciioBIeHHOCTb
AIEKTPUYECKUX W MACrHUTHBIX TMOJE€H. OJIEKTPOMAarHUTHOE TMoJie. YpaBHEHUS
MakcBermia. @U3NYECKHI CMBICT OTAENIbHBIX YPAaBHEHUN. DIEKTPOMATHUTHBIE BOJIHBI.
[TonepeyHocTh  21eKTpOMarHUTHBIX  BOJMH. Coda3HOCTh W OPTOTOHAIBHOCTH
AIIEKTPOMArHUTHBIX BOJH. CBOMCTBA AIEKTPOMATHUTHBIX BOJH. Bektop YmoBa —



[loliTuHra. OKCHEPUMEHTAIBHOE MCCIEAOBAHUE DIIEKTPOMATHUTHBIX BOJH M HX
nonyuenne. Bubparop Iepma. WM3nmyuenue nmHeiHoro ociwuisaropa. Kaprtuna
ANEKTPOMAarHUTHOTO TOJI JIMHEWHOTo ocuuuisTopa. Jluarpamma HanpaBieHHOCTH
m3nyuenus. Illkana snexkrpomarHuTHbBIX BOAH. IlpuHiun paauocssasu. (2 wyaca
MPOBOAUTCS C Ucoiab3oBaHneM MAQO).

10. Onruka (18 4)
10. 1. Ilpemver wu 3amaum onruku. [Ipenver u 3amaum  onrtuku. PasButue
MPEICTaBICHUNA O MPUPOJE CBETA: PEISITUBUCTCKAs (POPMYIMPOBKA KOPIYCKYISIPHO-
BOJIHOBOTO Ayaiin3ma cBera. llIkana 3JIeKTpOMarHuTHBIX BOJIH U ONTUYECKUI UAIIa30H.
BonHoBoe ypaBHEHHE U €ro pelieHue (BbIBOMI). YpaBHEHHE IIJIOCKOM CBETOBOM BOJIHBI,
CBOMCTBa, XapaKTEPUCTUKH U CTPYKTYpPbl CBETOBBIX BOJH (€CTECTBEHHBIM U
NoJIsIpu30BaHHbIN cBeT). (1 1)
10. 2. M3nydeHwe SIEKTPOMATHUTHBIX BOJH. V3MydeHHE 3JIEKTPOMATHUTHBIX BOJIH.
Huarpamma wuznydenusi. MOIIHOCTh W3MydeHUs (BBIBOM). YpaBHEHHE chepuyecKoit
BOJIHBI (BbIBOM). CTpOWTCS BOJIHOBas 30HAa, B KOTOPOW pEHIAIOTCS ypaBHEHUS
MakcBenia W BBIBOAWTCS ypaBHeHUE cdepuueckoil BoiHbL. Ha ocHOBe ypaBHEHHS
chepuvecKoil BOJTHBI CTPOUTCS JUarpamMma HM3JIyYeHUS W PACCUUTHIBACTCS MOIIHOCTH
m3nyyenus. (1 1)

10. 3. 3akoHBI TEOMETPUYECKOW ONTHUKHU. 3aKOHbI TI'E€OMETPUYECKOM OITHKH,
YCTAHOBJICHHBIC HA OCHOBE ONBITHBIX JaHHbIX. [lpuHnun @epma Kak NPUHIUI
HAaMMEHBIIIETO BpeMEHU. BBIBOI 3aKOHOB TE€OMETPUYECKOM ONTHUKA Ha OCHOBE
AIIEKTPOMAarHUTHOM TEOpHUM CcBeTa (BOJHOBBIX mpeacTaBieHuil). (1 u, mpoBomutcs c
ucrnonb3oBanrueM MAOQO)

10. 4. OcHoBHbIE MONOKEHUSI Teopuu DpeHeNss OTPaKEHUsI U TPETOMIICHUST CBETOBBIX
BOJIH Ha TpaHulle AByX cpel. OCHOBHBbIE MONIOKeHUsT Teopun Dpenenss oTpakeHus M
MPEJIOMJICHHS] CBETOBBIX BOJIH Ha rpaHule JByX cpeld. COOTHOIIEHUS aMIUIUTY]L
MaJaronen, OTPaXCHHON M IPEJIOMJICHHOW CBETOBBIX BOJIH IMPH IAJCHUM CBETAa Ha
rpaHuily AByX cpen, BbeiBoag (opmyn Dpenens. Anams dopmyn DpeHens 1o
amMIuIMTyaM. 3akoH bprocrepa. MexaHu3M nojispu3aluy CBETa MPU OTPAKEHUU H
MpEeIOMIICHUH Ha TpaHuile AByX cpen. (1 1)

10. 5. Ananmu3 ¢gopmyn @Dpenenss no (azam. COOTHOILICHUS] aAMIUIATY]] IaJIatolIeH,
OTPaXEHHOW W MPEJOMJIEHHONM CBETOBBIX BOJIH MPU HOPMAJIBHOM M CKOJIB3SILEM
NaJIeHUU CBETa Ha TPaHUIly JIByX cpell (BbiBOA). BBenenue xoadpuirieHToB najaeHus u
orpaxkeHust u3 popmyn dpenens. Ananuz popmyn Openens no dazam. ['paduyeckoe
npeactasiaenue Gopmyn Openens.(1 1)

10. 6. SIBieHME MONHOTO BHYTPEHHETO OTpa)XXEHUs. SIBJIEHUE IMOJHOIO BHYTPEHHETO
oTpakeHUsI TeopeTnyecKoe UCCIEI0BAHUE SIBJICHUS MTOJIHOTO BHYTPEHHETO OTPa)KEHUs
DIiXeHBaJIb/la, MOKAa3bIBAIOIIEE, YTO CBETOBAsl BOJHA MPOHUKAET BO BTOPYIO Cpeay U
CYLLIECTBYET B OYE€Hb TOHKOM CJIO€. ODKCHEPHUMEHTAIBHOE NOATBEPKIECHUE TEOPHUU



OlixeHBanbaa ManaensimtamoMm. AHanu3 Gopmyn @peHens npu MOJTHOM BHYTPEHHEM
orpaxkxeHnu. Bomokonnas ontuka. (1 9)

10. 7. Wnrepdepenuus cera. MuTepdepenmus cBera. YCIoBHUS BO3HUKHOBEHHSI
uHTEePPEPEHITMOHHON KapTUHBI WX YCIOBUS KOTE€PEHTHOCTH (BBIBOA). BBIBOM ycmoBuit
MaKCUMyMOB U MUHUMYMOB MHTEP(PEPEHIIMOHHON KapTUHBI Ha S3bIKEe pa3HOCTU (a3 u
ONTHUYECKON pa3HOCTH Xoaa. CBA3b pa3HOCTH (Pa3 U ONTUYECKON PAa3HOCTU XOAA MpPH
CIOKEHUN JIBYX KOTepeHTHBIX BOJH. CTpykTypa HACaIbHOIO  BOJHOBOIO
UHTEPPEPEHIIMOHHOIO  TOJIA, IMOJIy4aeMOro OT JBYX TOYEYHBIX KOTE€PEHTHBIX
UCTOYHUKOB. OnpeneneHusi NpoCcTPaHCTBEHHOW U BpeMEeHHOM korepeHTHocTu.( 1 vaca
MIPOBOJIUTCSI C UcToJib30BaHeM MAQ)

10. 8. BuauMocTh UHTEPPEPEHIIMOHHOM KapTUHBI M €€ CBA3b CO CTENEHBIO
KOTEPEHTHOCTH HHTepdepupyromux jdyded cBera. BuaumocTs MHTEpPEpEeHIIMOHHON
KapTUHBI U €€ CBA3b CO CTENEHbI0 KOTEPEHTHOCTH MHTEPHEPUPYIOIMIUX JIydel CBeTa.
[upuna nHTEpHEPEHIIMOHHON TOIOCH U Pa3MBITOCTh UHTEP(EPEHIIMOHHOM MOJIOCHI.
3aBUCUMOCTh MHTEPPEPEHIIMOHHON KapTHHBI OT a) TIOJNIOKEHUs OJKpaHa; O0)
MPOTSHKEHHOCTH MCTOYHUKA; B) CTEIIEHM MOHOXPOMATUYHOCTH cBeTa.(1 4)

10. 9. Mertoasl ocCymIeCTBIECHUS MHTEPPEPEHLUU: METOJ JeleHus (pOHTAa BOJHBI U
METOJ| JACJICHUsI aMIUIUTYIbl BOJIHBI KaK (pU3MYECKasi OCHOBA ONTHYECKOM ammaparypsbl.
Metoasl ocywiecTBIEHUS UHTEp(PEpEeHInH: METOJ JIeJIeHUsI (POHTA BOJHBI U METOA
JCJICHUs] aMIUTUTY/Abl BOJHBI KakK (U3nMyeckas OCHOBa ONTHUYECKOW ammaparypsbl.
[Tony4yenue nHTEpHEPEHIIMOHHBIX MOJIOC PABHOIO HAKJIOHA M MOJIOC PAaBHOW TONIIHUHBI.
Konbuia HetoTOHA (BBIYMCIIEHHE PAInyCOB CBETIIBIX M TEMHBIX KOJIEIl U3 XapaKTEPUCTHUK
UHTEPPEPEHIIMOHHON  cXeMbl  monydyeHust koner Hpiorona). MHoronydeBas
unrepdepennus. [Ipunuun padotel uHTEpPepeHImonHoro puiprpa.(1 u)

10. 10. Iudpaxuus cera. [Ipunnun [oitrenca-®dpenens. Judpakuus ceeta. [punmmn
[oiirenca-®Openens. Metog 300 @penens (BbiBom). OnpenereHue MaKCUMyMOB U
MUHUMYMOB ITHU(DPaKIIMOHHON KapTUHBI 110 METOAy 30H DpeHens. YcnoBus Tudpaxiiuu
Openens u Opaynrodepa. (1 q)

10. 11. Judpaxaus Openens Ha KpyioM oTBepcTud u nucke. Judpakuus Openens Ha
KPYIJIOM OTBEPCTHM U JHUCKE (KAaYECTBEHHOE MONyuyeHHE AUGPAKIIMOHHBIX KapTHUH).
[IatHo Ilyaccona. 3oHHas TmacTUHKAa (aMIUIUTyAHas AUGPAKIIMOHHAS KapTUHA W
dazoBas nudpakuronHas kaptuna). Judpakuus Opaynrodepa Ha nienu (rpadgudeckoe
noyiyueHue Iu(pakiioHHON KapTuHBI). BeIBOI yCIOBUN MakKCUMYMOB U MUHHUMYMOB
Tu(paKIMOHHON KapTUHBI. BiusHWE MMUPUHBI IEIM M pa3MEpPOB HCTOYHUKA Ha
mudpakImoHHyo KapTuny. (1 1)

10. 12. Teopus nudpaknuuoHHONW pemeTkd. Teopus IUPPAKIMOHHOW PEIIETKU
(mudpakmoHHas ~ KapTHHA Kak  pe3ylbTaT  MHOTOJIYYeBOM  MHTEp(epeHInH;
MIpE/ICTaBIICHNE PE3YIBTUPYIONINX KoJieOaHUW AudparupoBaHHOTO CBETa HAa SKpaHE B
KOMIUIEKCHOM BHJI€; METOJ T€OMETPUYECKOM MpOrpeccuu). AHaau3 paclpeiesIeHUs



WHTEHCUBHOCTU B TU(PPAKIIMOHHON KapTUHE (YCIOBUS INIABHBIX MAKCUMYMOB, TJIABHBIX
MUHUMYMOB U MTOOOYHBIX MUHUMYMOB). MeTon pacuera MudpakiiMOHHON KapTHHBI OT
pemieTku (ompeielieHue MOJIOKEHUM TIIaBHBIX MAaKCUMYMOB, TJIABHBIX MHUHUMYMOB U
MOOOYHBIX MHUHHUMYMOB; YHCJIO IMOOOYHBIX MHUHHMYMOB; pacdyeT HWHTCHCHUBHOCTEH
IJIaBHBIX MaKCUMYMOB)(1 )

10. 13. JIBoiiHOEe Jy4yenpeiaoMJICHWE, TNOoJspu3aluus CBeTa IIpU  JBOWHOM
aydenpesnomineHun. 3akoH Mamroca. [IpoxoxkieHne cBeTa yepe3 aHU30TPOIHBIE CPEBI.
JIBoliHOE nydenpesioMJIeHre, MOJISpU3alisl CBETa MPU JIBOMHOM JIy4YENpPEIOMIICHUH.
3akoH Mamoca. CTpyKkTypa 3J€KTPOMArHUTHOM BOJIHBI B aHU30TPOMHOM cpene. Teopus
O®peHenst JIBOMHOTO JiydenpesnoMyieHusl (TOJydeHHUE ONTUYECKOM HWHIUKATPUCHI
®peHenst Il OMHOOCHBIX KPHUCTAJUIOB; Jy4YM, BOJIHOBBICE HOPMAad U CBSI3b MEXIY
HuMmu; (opmynsl @Openenst). [locTpoeHre BOJHOBBIX IMOBEPXHOCTEH U BOJIHOBBIX
(pOHTOB CBETOBBIX BOJIH B aHM30TPOMHBIX KpucTauiax (mpunnui [toitrenca). (1 9)

10. 14. B3aumMmopaelicTBHEe CBETa C BEIIECTBOM. B3auMonelcTBHE CBETa C BEIECTBOM.
HopmanbHass W aHOManbHasg JOUCIEPCHUM. OJIEKTPOHHAs Teopusl aucrnepcuu. BriBon
dbopmynel  3enpmeiiepa.  KoMmIUleKCHOCTh — MoOKazarens — MPEJOMIICHHS,  aHAW3
TEOPETHUYECKOM JTUCIIEPCHUOHHON KPHUBOM 3aBUCUMOCTHM IIOKA3aTeJsl MPEIOMIIEHUS OT
4acTOThl cBeTa. Teopus AucHepcuu — Teopus mokaszarels npenomieHud. [lommonienue
cBeTa BewecTBoM. 3akoHbl byrepa-Jlambepra u bepa. 3aBucumocth kod(duireHTa
MOIJIOIIEHMS OT JIJTUHBI BOJIHBI CBETA U €10 (hu3ndeckuit cMbIci.(1 u)

10. 15. Paccesanue Panes u BeiBox 3akoHa Panes. [IpoxoxkneHue cBera uepe3 ONTUYECKU
HEOJHOPOJIHYIO CpEIy, pacCesTHUE CBeTa Kak sBJICHUE TU(paKIu Ha HEOJTHOPOTHOCTAX
cpenbl (sSBIeHHE HECOOCTBEHHOTO CBEUECHUS Cpeiibl). BUbl paccessHUs: MOJICKYISPHOE;
B MYTHBIX cpenax; koMOuHannoHHoe. Muaukarpucel paccesiHusi. Paccesnue Panes u
BbIBOJ 3akoHa Panes. [Tonsipuzanus paccesiunoro ceta. (1 4)

10. 16. Bpamienue TJIOCKOCTH MOJApU3AIMU  CBETAa  ONTUYECKU-AaKTUBHBIMHU
BelllecTBaMU. 3akoH buo. OnTudecku-akTUBHBIE BelllecTBa. BpallleHHEe IMITI0CKOCTH
MOJISIpU3allUM CBETa ONTUYECKU-aKTUBHBIMM BellecTBamMu. 3akoH buo. Teopus ®Openens
BpalllEHUs] TIOCKOCTH Moisipu3anuu. TernnoBoe uznydeHue. PaBHOBECHOE U3IIyYEHUE B
MOJIOCTU. AOCONIOTHO YEPHOE TEJ0, XapaKTePUCTUKU M3TyUeHHUs aOCOIIOTHO YEPHOTO
tena. 3akoH Kupxroda. CnekrpanbHas kpuBas uzinydeHus. (2 4)

II. CTPYKTYPA U COJIEPKAHUE MPAKTUUYECKOM YACTHU KYPCA

Temamuxa npakmu4eckux u 1a60pamopHuix paoom.

IpakTuyeckue 3ansaTus (72 yac.)

Tema 1. Mexanuka. Kunemaruka, THHAMHUKA TOYKH. (8 4aCOB)



1.1.

1.2.

1.3.

2.1.

2.2

2.3.

2.4.

TepmomeTpus. TepMOMETPUUYECKOE TEJIO, TEPMOMETpUYECKas BenuuuHa. [1lkana
temneparyp ( NeNelO — 15 mo JI.T. CaxapoBy, NeNe627 — 632 nox pen. [.B.
CuByxuHa).

YpaBHEHHE COCTOSIHHUSI MACAIBHOrO rasza. Ilponecchl. YpaBHEHUsI MPOIECCOB B
uHTerpasibHol U auddepenunanbHon opme (NeNe2.7 — 2.13 mo U.E.Hponosy,
NoNo2.27 —2.31 no U.B.Cagenbey).

Hasnenne raza. 3akoH Ilackansa, Oapomerpuueckas ¢opmyna. IpagueHt
TEeMIIepaTypbl MO BBICOTE CTOJI0A ra3a B OIHOPOAHOM Tojie cuil TskecTH (No
Ne2.14 — 2.21 no U.E.Uponos.y).

Tema 2. NneanbHbli ra3. YpaBHEHUE COCTOSHUA UACATIBHOTO ra3a. 3aKoH
Hansrona. 3akoH AsBoranpo. 3akon Ilackans, Oapomerpuueckas dopmyna (8
yacoB).MonekylsipHO-KMHETHYeCKast Teopusi. Pacnipenenenue Makcsesia u
Bonbimana (10 gacoB)

OyHKIMS paclpereieHus BEPOSITHOCTEN AUCKPETHBIX U HEMPEPHIBHBIX 3HAYEHUN
CIy4yallHOW BETWYWHBL. BBIYHCIEHWE OCHOBHBIX XapaKTEPUCTHK (YHKITUU
pactipeaenenust (NeNe2.85 — 2.86 mo W.E.HUpomoy, NeNe2.74 — 2.78 mo
N.B.Cagenbesy).

Pacnpenenenve MakcBesia 1o NpOEKIHUsIM CKOPOCTEH, 1O aOCOIIOTHBIM 3HAYECHUSIM
CKOpOCTEH, B «IPUBEICHHOM» BHJC. BbIUUCIEHUE XapaKTEPUCTHUUYECKUX
ckopocteit (NeNe2.88 — 2.104, 2.108 — 2.109 nmo W.E.Mponosy, NeNe2.79, 2.78,
2.84, 2.87 no 1.B.CaBenbeny).

QOyHKIMSA pacnpenesieHus] MOJIEKYJ MO0 KUHETHYECKUM SHEprusiM. Beraucienue
XapaKTEPUCTUUYECKUX DHHEPIMil W CpPaBHEHHME UX C XapaKTEPUCTUUECKUMU
cxkopocTsimu (NeNe2.105 — 2.107 o U.E.Mponosy, NeNe2.90 o 1.B.CagenbeBy).

Pactipenenenne bonbumana. PacnpenerneHue  MOJIEKYyd B OJHOPOIHOM
MOTEHIIMAJIBLHOM TMOJie, B Toje HHepHuadbHbIX cmil (NeNe2.109 — 2.121 mo
N.E.Uponosy). Pacnipenenenue bonbliMana aJisi AUCKPETHBIX 3HAYEHUN SHEPTUU
(Ne2.100 o M.B.CaBenbeny).

Tema 3. DneMEHTBI MOJIEKYISIPHO-KMHETHYECKOW TEOPUU HEPABHOBECHBIX ITPOLIECCOB.

3.1.

3.2

SBnenus nepenoca (8 yaca)

OTHOCHUTEIHHOE YMCIO MOJEKYN rasa, MpOoJIeTAIONINX MyTh S 0e3 CTONKHOBEHUH.
Cpenmusis nnuHa cBOOOMHOTO TIpobera Monekyna. Pacmpenenenue cBOOOTHBIX
poOeroB yactuil. DpGHeKTUBHOE CeUeHHE B3auMOAeHCTBUs MoJeky (NeNe2.235 —
2.239, 2.242 —2.243 no U.E.Uponoay).

BsizkocTh, TeruionpoBogHOCcTh M auddys3us razoB. KosdduimeHTsl BI3KOCTH,
TerionpoBogHOCTH U Auddy3zun (NeNe2 250 — 2.255, 2.266 — 2.272 1o
N.E.Uponosy)

Tema 4. IlepBoe Hauamo TEPMOAMHAMMKH. TE€NIOEMKOCTh. YpPaBHEHUS INPOLIECCOB Ha

OCHOBE IEPBOIro HaYaa TEPMOAUHAMUKY JIJIsl UCATbHBIX Ta30B (8 yacoB)



4.1. PabGora, Teriora, BHYTPEHHSS DHEPrusi B MHTErpaibHOM U AuddepeHnaIbHOMN
dopme. Brruucienue stux tepmomuHamMuueckux GyHkiuh (NeNe2.25 — 2.43 mo
N.E.Uponosy, NeNe2.10 — 2.13, 2.41 — 2.56 no N.B.CaBenbeBy).

4.2. Tenmoemkocth. Yucno cremnenerr cBoOossl. Mcmonb3zoBanue auddepeHmaibHoMn
dbopMBI 3amucu MEPBOrO Hadaja TEPMOAMHAMUKH JIJIi HAXOXKJICHUS YPABHCHHUS
npouecca 1 TeroeMkocT raza (NeNe2.44 — 2.56, 2.69 — 2.84 no U.E.Mpoxnosy, Ne
No2.58 —2.62 no U.B.Cagenbey).

Tema 5. Bropoe nHawasnio tepmonunamuiku. HepaBenctBo Knaysmyca. Dutponus (10
4acoB)

5.1. Pacder K.I.JA. TEIJIOBBIX M XOJOAWJIBHBIX MAIIMH, B KOTOPBIX HJCAIbHBINA ra3
COBEPILAET IMKIbI, COCTOSAIINE U3 PA3IMYHBIX U30MPOIECCOB (HAIPUMED: ITUKIIBI
Huzenss u Otro). Huxn Kapuo m k... mukina Kaprao (NeNe2.122 — 2.135 mo
N.E.Uponosy, NeNe2.154 —2.160 no N.B.CaBenbeBy).

5.2. HepaBenctBo Knaysuyca. l3MeHeHwe  dHTpomuM TIpH  OOPATUMBIX
KBa3HCTATUYECKUX MPOIECCaX WJIM OCHOBHOE YpaBHEHHE TEPMOAWHAMHUKHU IS
o0paTHMBIX IpoOLECcCOB B HeanbHbIX razax (NeNe2.137 —2.146 no 1.E.Uponosy).

5.3. CBobOoaHas sHeprus ['enpMrosibiia U paboTa UaealbHOTO ra3a B KBa3UCTATUYECKOM
nzorepmuyeckoM mporecce (NeNe2.162 —2.165 o U.E.Uponony).

5.4 Craructuyeckuii cmbica sHTponuu. @opmyna bonbimana (NeNe2.164 — 2.170 mo
N.E.Uponosy, NeNe2.106 — 2.109 no U.B.Cagenbeny).

Tema 6. PeanbHble Ta3pl. YpaBHeHUe Ban-nep-Baanwca. TepmonnHaMuka peasbHOTO
raza (10 gacoB)

6.1. VYpaBHeHHE COCTOSIHUS BaH-Iep-BaalibcoBckoro rasa. Ilocrosiuuble Ban-nep-
Baanbca n ux ¢usmueckuit cmpicia. Knaetnka mporieccoB B peanbHBIX razax (No
Ne2.22 — 224, 2212 — 2224 no W.E.Mpomoy, NeNe2.162 - 2.165 mo
N.B.Cagenbeny).

6.2. IlpumeHeHne mepBOro Hadajga TEPMOAVMHAMHUKM Ul PEIICHUS 3a7ad C BaH-JIEp-
BaallbCOBCKUM Ta3oM (NeNe2.57 —2.62, 2.225 — 2.227 no U.E.Upono.y, NeNe2.166
—2.171 no N.B.Cagenbeny).

6.3. Dddexr Txoyns-Tomcona. Beluucienue npupaiieHust TeMIeparypbl BCIEICTBHE
addekra Jxoynsa-Tomcona (NeNe2.63 — 2.65 no U.E.MponoBy, NeNe2.172 — 2 175
no 1.B.CaBenbeBy).

Tema 7. XKunkoctu. Kanuuisipusie sisinenus (10 gac)

7.1. JlobGaBouHOE (KamWUIIPHOE) JaBJIEHWE B IKUIKOCTH TOJ TMPOU3BOJIHHOM
noBepxHocTh0. @opmyna Jlammaca (NeNe2.171 —2.191 no U.E.Mponosy).

7.2. IlpupamieHue CBOOOJHON HSHEPrUM IMOBEPXHOCTHOIO CJOS >KUJIKOCTU. Pacuer
KOJIMYECTBA TeIla, HEOOXOAMMOro jisi O0Opa30BaHMsS €IMHMIBI  ILJIOLIATN
MOBEPXHOCTHOTO  CJIOSI JKUJKOCTH TMPU H30TEPMHUYECKOM YBEJIMYEHUU €€
noBepxHOCTH (NeNe2.192 — 2.197 no U.E.Mponosy).






JlaGoparopubie padorsl (36 yac.)

JlabopaTopnas pa6ora Nel. Maremarnueckuii 1 GU3NICCKUA MasITHUK.

JlabopaTopnas padora Ne2. MzydyeHue neHTpOOESIKHON CHUITBI MHEPITUH.

Jlaboparopnas padora Ne3. 3akoH cOXpaHEHUS! SHEPTUM HA IPUMEPE MasiTHUKA
Makcgeiuia.

JlaboparopHnasi padora Ne4. /[uHamuka TBEpAOrO TeJla HA NMPUMEPE U3YUCHHE
MPELECCUU TUPOCKOTIA.

JlaGoparopHas padora NeS. YpaBHeHUE COCTOSIHUS MICAIBHOTO ras3a. ['a3oBbie
3aKOHBI.

JlaGoparopHas padora Ne6. Pacnipenesnienue MakcBeiia o CKOpOCTSIM.

JlaGoparopnas padora Ne7. OnpeniesieHUE OTHOLICHUS TEIJIOEMKOCTEN BO3IyXa
[IPY MIOCTOSTHHOM JIaBJIEHUU U TIOCTOSSHHOM O0ObeMe.

Jlaboparopnas padora Ne8. OnpenieneHre TEMIOEMKOCTH TBEPABIX TEN.

Jlaboparopnas padora Ne9. OnpeneneHue yeapHOro 3apsija JIeKTPoHa - € K m
METOJIOM MarHeTpoHa.

Jlaboparopnas padora Nel(. MarnuTtHoe nosne 3emIin.

Jlaboparopnasi padora Nell. M3smepenne RLC meronom MocTa nmepeMeHHOro
TOKa.

JlaGoparopnas padora Nel2. MccneqoBanne nemim rucrepesuca.

Jlaboparopnasi paGora Nel3. DkcrnepuMeHTallbHOE orpesenieHue (OKYCHBIX
PaCCTOSTHUM TOHKHX JIMH3.

Jlaboparopnas pa6ora Nel4. [ludpakius cBeTa Ha IICIH.

JlaGoparopnas padora NelS. Konbiia HeroToHa.

JlaGoparopnass padora Nel6. Oxcnepument @Ppanka u Iepua ¢ HEOHOBOM
TPYOKOA.

III. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOMN PABOTHI OBYYAIOIIIUXCSA

VY4ebHo-MeToaquuecKkoe 00ecIedyeHue CaMOCTOSITEIbHON paboThl 00yYAIOIIMXCS 110
aucuuinHe «Ha3Banue TUCHUIUIMHBDY mpeacTaBieHo B [Ipunokenun 1 u BKIOYaeT B
ceos:

TUIaH-TpadUK BBIMOJIHEHUS CAaMOCTOATEIHLHOW palOoThl MO AWCIUIUIMHE, B TOM
qucie MPUMEpHbIE HOPMbI BPEMEHHU Ha BBITOJIHEHHUE MO KaXIOMY 33/1aHUIO;

XapaKkTepUCTUKa 3aJaHuil Ui CaMOCTOSTEIbHOM paboThl oOydaromuxcss Hu
METOANYECKHE PEKOMEHAALINHY IO UX BBIIOJIHEHUIO;

TpeOOBaHMSI K NPEICTABICHUI0O U OPOPMIIEHUIO PE3YIbTaTOB CaMOCTOSATEIbHOMN
paboTHI;

KPUTEPUU OLIEHKH BBITIOJTHEHHS CAMOCTOSATEIHHON PaOOTHI.



Tak oice, 6 Oannom pazoene HeoOOXOOUMO YKA3amv mMpyoOO0emMKOCHb KOHMAKMHOU
pabomul 8 yacax (Hanpumep: 36 uacos pabomwi 6 yeiom, uz HUXx 4 waca ayoumopHou
pabomul), memamuxy, cneyuuxky u memoouyecKue peKoMeHOayuu KOHMpOIUpyemou
CamocmoamenbHou pabomvl no OUCYUNIUHe, 8KII04As KAK AyOUmopHYIo (6 KOHmakme ¢

npenooasamenem), mMax U 6HEAYOUMOPHYIO UYACMb CAMOCHMOAMENbHOU pabomol
obyuarue2ocs.

IV. KOHTPOJIb JOCTUXEHMUS IEJEN KYPCA

JOITYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITP1 BBIIIOJIHEHNM BCEX
JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBLIX PITY/IOM.

[Ipuem 3K3aMeHa WK 3a4€T MOTYT OCYIIECTBIATHCS B hopMax:

-TECTUPOBAHUSI;

-YCTHOM CJlauu Marepuaa;

- IO pe3yJIbTaTaM PEUTHUHTA.



Ne | Kontponupyem OueHouHble CpencTBa -
/o BIe MOIYIH/ Kozp! u aTansl popmupoBaHust HAaUMEHOBAHUE
paszensl / TeMbl KOMIIETEHINH TEKYIIUN IIPOMEXYT
JUCIUITNHBI KOHTPOJIb OYHas
arrecrauu
s

1 | Paznen 1. VYernblii onpoc | Dk3amMeH
duznueckue (OIIK-2) | 3naer (YO-1) Bompocsr
OCHOBBI 1-16
MEXaHUKHU YetHbI onpoc | Dk3aMeH

(YO-1) Bompocet
YMmeer Konrponpnas | 1-16

pabota (I1P-2)

Tect (ITP-1)

YerHblii onpoc | Dk3amMeH

(YO-1) Bompocet
Braneer Konrponpnas | 1-16

pabota (I1P-2)

2 Paznen 2. 3naer VYeTHbll onpoc | Dx3ameH
OcHOBBI (OIIK-2) (YO-1) Bomnpocsl
TEpMOAVMHAMUKHU 17-35
u YerHbIil onpoc | Dk3aMeH
MOJIEKYJISAPHOU (YO-1) Bomnpocsl
buzuKu Ymeer Konrtponpnas | 17-35

pabora (ITP-2)
Tect (ITP-1)
YetHbI onpoc | Dk3aMeH
YO-1 Bompocet
Braneer %OHTplﬂLHaﬂ 1 7-3%
pabota (I1P-2)

3 Pazgen 3. VYerHbliii onpoc | Dk3amMeH
Onexrpoctaruka | (OIIK-2) | 3naer (YO-1) Bompocst
Y IOCTOSIHHBIN 36-53
ANEKTPUUYECKUN VYerHell onpoc | Dx3ameH
TOK (YO-1) Bomnpocsl

Ymeet Koutponbnass | 36-53
pabora (ITP-2)
Tect (I1P-1)
YetHbIil onpoc | Dk3aMeH
YO-1 Bompocsr
Braneet §<0HTp)0ana;1 36-5%
pabora (I1P-2)

4 | Paznen 4. YerHblil onpoc | Dk3ameH
OnexrpomarneT | (OIIK-2) | 3naer (YO-1) Bompocsl
U3M 54-75

YerHbI onpoc | Dk3aMeH
(YO-1) Bompocst
YMmeer Kontponsnas | 54-75
pabota (I1P-2)
Tect (ITP-1)
VYerHell onpoc | Dx3ameH
(YO-1) Bompocsi
Bnaneet KontponbHas 54-75
pabora (ITP-2)
Pedepar
YerHblil onpoc | Dk3aMeH
(OIIK 2) | 3naer (YO-1) Bompocsr
76-99
YerHbI onpoc | Dk3aMeH
N (YO-1) Bompocet




TUnoBblE KOHTPOJIbHBIE 33JaHUS, METOAMYECKHE MaTepHalibl, OMPEIECISIONINE
MPOLIEyPhl OLICHUBAHUS 3HAHWUM, YMEHUN M HABBIKOB U (MJIM) OMBITA IEATEILHOCTH, a
TaK)Xe KPUTEPUU U TIOKA3aTeNIN, HEOOXOMUMBbIE JUTs OIEHKH 3HAHUN, YMEHH, HABBIKOB U
XapaKTepu3yromuye JTanbl (HOPMHUPOBAHUS KOMIIETCHIIMM B TMPOIIECCE OCBOCHUS
o0Opa3oBaTeIbHON MTPOTPaMMBI, TIpeICcTaBleHb! B [Ipuiokennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbHI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUITJINHBI

OcHoBHas iuTEpaTypa
(211eKmponHbLe U newammuvle U30aHUS)
1) [Hemmad A.A., Asopckuit b.M. Kypc ¢usuku: Yued. noco6.— M.: Beicm.

nik.,1989-2006 rr.

2) Tpopumona T.U. Kypc dusuku: Yued. mocoO. s By30B.—7-€. H31.,
uctp. — M.: Bercur. mik.,2002.— 542 c.

3) Kypc pusuxu: Yuebnuk ans By3oB: B 2 T. T.1.-3-e uza. crep./Ilog pen.
B.H. Jlo3zosckoro.—CI10.: U3a-Bo «Jlaup»,2003.-576 c. T.2.—3-e u3n.—CII06.: U3n-Bo
«JIanpy, 2003.-592 c.

4) Kanamnaukos H.I1., CmorasipeB M.A. OcHoBbl huszuku: Yueb. s
By30B: B 2 1.—2-¢ u3n. nepepad. T.1. —-M.: [Ipoda, 2004.—400 c. T. 2.—M.: [dpoda,
2004.-432 c.

5) Kanamuaukos H.I1., CmonapipeB M.A. OcHOBBI pU3UKH. YIIpaXHEHUS U
3ampaun.— M.: JIpoda, 2004.—464 c.

6) Bonskenmreitn B.C. COopHuk 3amad no obmemy Kypcy ¢pusnku.—11
u3n., nepepad.—M.: Hayka, 1985.-384 c.

7) Yepros A.I., BopobseB A.A. 3agaunuk no ®usuke. YuebHoe nmocobdue
JUISL CTYJICHTOB BTY30B.— 5-€ U3/l nepepad. u gon. M.- Beicur. mikona, 1988, 527 c.

http://e.lanbook.com/books/38/ Banumes M.I., [ToB3uep A.A. Kypc o6rieit

¢uzukn : YyeOnoe nocodbue. 2-e u3na., crep. — CII6.: U3narensctBo «Jlauby, 2010. —

576c.
http://e.lanbook.com/books/163/ Usnuer A.Jl. ®uzuka : YuebHoe nocodue. 2-

u3a., ucnp. — CII6.: M3parensctBo «Jlanpy», 2009. — 672c.


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

http://e.lanbook.com/books/239/ Kypc pusuku: YueOnuk aist By3oB: B 2 T. T. 2.

6-¢ u3n., ucnp. u goi. / [lox pen. B.H. JlozoBckoro. — CI16: U3narensctBo «Jladby,

2009. — 608c.
http://e.lanbook.com/books/236/ Kypc pusuku: YueOnuk ajist By3os: B 2 1. T. 1.

6-¢ u3a., ucnp. u gomn. / [lox pen. B.H. Jlozosckoro. — CI16: U3narenscTBo «JIanby,
2009. — 608c.
JlonoiHUTEIbHAA JIUTEPATYpPA

1) Amutpues B.®., [Tpokodres B.JI. OcHoBbl dpusuku.—M.: 2003.

2) CasenweB U.B. Kypc o6meii puzuku: B 3 T.— M.: Hayka, 1976 — 88 rr.

3) Cuyxun JI.B. OOmuii kypc ¢pusuku: B 5 . — M.: Hayka, 1974 — 88 rr. T.1.
Mexanuka.—M.: U3n-s0 M®TH, 2005.-560 c.

4) Jlanacoepr I.C. Ontuka.— M.: Hayka, 1978.— 928 c.

5) Tenecuun P.B. Monekynsapnass gusuka: YueO. nmocobue s yH-TOB. - U3m.
2-e, non. — M.: Beicm. mik.,1973.-360 ¢

6) I'epmienson E. M., Manos H. H. Kypc oOmeit ¢usuku: DnekrpoauHaMuKa:
VYueb. moco6. mus crya. ¢wus.-mar. dak. mnea. WH-TOB. — 2-€ u3Md., Iepepad.— M.:
ITpocgemienue, 1990. — 320 c.

7) I'epmenszon E. M., Manos H. H., MancypoB A.H. Kypc o6mei ¢usuxu:
Onrtuka u aromMHas ¢u3uka: Yued. moco0. mis ctyd. ¢us.-mar. gak. meja. HH-TOB.— 2-¢
u31., nepepad.— M.: IIpocsemenne, 1992. — 320 c.

8) Marsees A.H.  Mexanuka u Teopusi OTHOcuTenbHOCTH.— M., 1977;
Monekynsapaas ¢uszuka. — M., 1981; DnexkrpuuectBo u MarHetusm.— M., 1986;
Omntuka.— M., 1987.

9) CyxanoB A.Jl. ®ynaameHTanbHbd Kypc ¢puzuku: Yded. mocol. /iy By30B: B
4 T— M.: Arap, 1996-1999.

10) Hponos U.E. Mexannka. OCHOBHbIE 3aKOHBI: YueO. a1 By30B.—5-€ U3/L.,
uctp.—M.: Jlaboparopust 6a30Bbix 3HaHui. Puzmariut, 2000.— 320 c.

11) KanamnukoB 3.1 OOuwmii kypc ¢u3uku: DieKTpuuecTBo: Yueld. mocoo.
Uit cTyd. usud. cmerl. By30B. — 4-€ u3l., nepepad. u aononH. — M.: Hayka, 1977. —
592 c.


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

12) Kuxoun UK., Kuxonn A.K. Monekynsapaas ¢uzuka.— M.: duzmarrus,
1976.— 500 c.

13) Kypc obmieit ¢usuku: MonekynsipHas pusuka: Yded. mocodue s CTy.
BbIcHI. Tief. yueO. 3aBeaeHuit / E.M. I'epmienzon, H.H. Manos, A.H. MaucypoB.— M.:
N3n. nentp «Akanemus», 2000.-272 c..
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VI. METOANYECKHUE YKA3AHUA
11O OCBOEHUIO JTUCHUIIJIMHbI
JucunmuinHa «®dusuka» CTPyKTypupoBaHa IO HpuHOUNY «OT 4YacTHOro K

obmemy». Takoil moaxom B yd4eOHOM TMpolecce IO3BOJSIET IOCIEIOBATEIHHO
CHUCTEMATH3UPOBAaTh 3HAHUSA CTYJACHTA, 4YTO CIIOCOOCTBYET JIy4IIEMYy YCBOCHHUIO
TUCIUIUTHHBL. V3ydeHue AUCIUIUIMHBI TMPEANoiaraeT MOCTYMaTeIbHbIM MOAXO] IO
MPUHITUITY YCJIOKHEHHUS OT 3HAKOMCTBA C TEOPUEH M PACCMOTPEHHS MPAKTUYECKUX
MIPUMEPOB, IO CAMOCTOSTEIIPHOTO N3YUCHUS TUCIIUTUIAHEI.

B mpomecce wm3yuenus Marepmana y4eOHOTO Kypca TMPEANoararoTcs
pazHooOpa3Hble (OpMBl PadOT: JICEKIUM, TMPAKTUYECKUE 3aHATHSA, J1a0OPaTOPHBIi

MPaKTUKYM, CAMOCTOsITEIbHAs padoTa.


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

Jlekuuu TpPOBOAATCA B BUJE NPE3CHTAUMU. B HUX OCBEHIAIOTCS BOMPOCHI,
COOTBETCTBYIOIIME Temaruke Jjekiuil (pasmen 1). Hambornee BaxxHble BOMPOCH H
TEOpEMBI pa3OUparoTCs YCTHO C y4aCTUEM CTYIEHTOB. L{enb TeKIMOHHOro Kypca — 1arh
3HAHMS CTYAEHTaM B 00JacTU (PU3MKH, 3aJ0XKUTh HAyYHbIE U METOJOJOTHYECKHUE
OCHOBBI JUJIl CaMOCTOSITEIbBHOM padOThl CTYIEHTOB, NMPOOYIWTh B HUX HHTEpEC K
Oymytiei mpodeccun.

[Ipy wW3ydYeHMM AUCUUILIMHBI OCYLIECTBISIOTCA TEKYIIUH, IPOMEXKYTOUHBIA H
WUTOTOBBIA KOHTPOJIb MO JUCLUILIMHE.

Texymuit kouTposb (TK) ocHOBaH Ha ycTHOM ompoce pa3 B Heaento. OCHOBHAS 1LieJh
TK: cBoeBpemeHHast OIleHKa YCIEBAEMOCTH CTYICHTOB, MOOYXKJaromias ux padoTarh
PABHOMEPHO, UCKJIIOUasl MaJIbIE 3arpy3KU WM NEPETPY3KU B TEUEHUE CEMECTPA.

[TpomexyTtounslii  koHTpodb (IIK) — ocymectBusercs B Qopme pyOeKHBIX
KOHTpoJbHbIX paboT (PKP). U TectupoBanus mo pazaenam. llens IIK: moOynuthb
CTYIEHTOB OTYUTAThCS 33 YCBOCHME pa3fiesia JUCHUIUIMHBI HAKOMHUTEIbHBIM 00pa3oM,
T.€. CHadaJia 3a MEPBbIM, 3aTEM 3a BTOPOM pa3denbl Kypca. YcnemHoe Hanucanue PKP
II03BOJISIET CTYACHTY PACCUMUTHIBATH HA BBICTABICHUE JIOCPOYHOU HK3aMEHALIMOHHOU
OLICHKH. 3a UK 00yuenus npeaycmorpeHo 6 PKP u 6 ceancoB tectupoBaHusi.

HUtoroBeiii koutpons mno guctumiunHe (MKJI) - 3To mpoBepka ypoBHS y4eOHBIX
NOCTH)KEHUU CTYIEHTOB II0 BCEM JUCHUIUIMHE 3a cemecTp. DopMbl KOHTPOJIS: 3a4eT.
[IpoBoauTCs TpaAULIMOHHBIM ciocOOOM. Llesb UTOroBoro KOHTPOJIS: MpoBepKa 0a30BbIX
3HAHUM JHUCLUIUIMHBI, IIOJIYYEHHBIX IIpU €€ H3YYCHHUH, JNOCTaTOYHBIX  JUIS

MOCJeyIoero o0yueHus u oyayien npopeccuoHanbHOM AesATeIbHOCTH.

Pexomengauuu mo padore ¢ JuTepaTrypoii: IpOCIylIaHHbIA Marepuai JIEKIUU
CTYIEHT JOJDKeH mpopalorark. [[is 3TOro B mpoliecce OCBOEHHUS TEOPETUYECKOIO
MaTepuana JUCUUIUIMHBI CTyIEHTY HEOOXOAMMO BECTH KOHCIIEKT JIEKIMH U J00aBIATh K
JEKIIMOHHOMY MaTepuaiy UH()OpPMaIKIO, MOJIYYSHHYIO U3 PEKOMEHyEeMOIl JIUTepaTyphbl
WJIM UHTEPHET UCTOYHHUKOB.

KoHcriekT nexknnii peKOMEHIyeTCsl HAYMHATh C IJIaHAa H3J1araeéMoro marepuana,
4yTOOBI A1 ce0sl CTPYKTYpPUpPOBATh COOTBETCTBYIOLIYHO TeMy JeKUuu. KoHCmekT He

JOJIZKCH OBITH JOCJIOBHBIM. JKenarenpHO 3alKCHIBATh HGKHHOHHBIfI Marcpurall Kparko,



TOJIBKO CaMO€ CYHICCTBCHHOC. PeKOMeHIIOBaHO HCIIOJBb30BATh ITIOJIA JJIA 3aMCTOK HJIIHN
BOITPOCOB, KOTOPBIC CTYACHT HC IIOHAJI BO BPpEM: JICKIIUU, IJIA TOTO, YTOOBI UX YTOYHUTDH

y NMPEenoAaBareiisi, HO MPEABAPUTEIBHO MOMBITABIINCH HAUTH OTBET CAMOCTOATEIBHO.
K nexmusm HEOOXOAMMO TOTOBUTHCS. J[JI1 3TOTO CTYIEHT OJDKEH MPOCMOTPETH

Marepuan Oymyuied JeKIuu 3apaHee, OTMETUTh JJis ceOs Haubosee CIOXKHbIE WU
HEMOHATHBIC MaTepualibl JIEKIIMH, C TEM, 4YTOOBl 3aJaTh BO BPEMS JICKIIHH
COOTBETCTBYIOIIUE BOIPOCHI MPENOaBaTeIi0. Takol MOIX0a MO3BOJUT Jjierde u Oolee

ACTAJIbHO YCBOUTHb AAHHYIO JUCIHUILIIUHY.
HpaKTI/I‘ICCKI/IG 3aHATHA HALCJICHBI HAa 3aKPCINICHUC JICKOIMOHHOI'O MaTcpuaiia. K

HUAM CTYIEHT JOJDKEH TOTOBUTBHCS 3apaHee CaMOCTOSATENIbHO, M3Y4YUB IUIAH 3aHATHA,
COOTBETCTBYIOIIYIO TEMY JIEKIIMH, PEKOMEHIOBAHHYIO MPENOAABaTeIeM JIUTEPATypy U
BOIIPOCHI JUI1 NOATrOTOBKM. [IpoBeneHHMe MpakTUYECKOro 3aHATHS B AyAUTOPUHU
HAUMHAETCS C YCTHOIO OIPOCa, TAKOM IMOAXOJ JAeT BO3MOXKHOCTb IPEIOAABATEIIIO
OLIEHUTh TOTOBHOCTb  CTYA€HTAa K BBIINOJHEHUIO IIOCTaBJICHHBIX 33Ja4d B
COOTBETCTBYIOLIEH MPAKTUYECKOW padoTe, a caMOMYy CTYAEHTY MOJONTH OTBETCTBEHHO
K TOATOTOBKE K 3aHATHIO, YTO CIOCOOCTBYET JYyYIIEMYy YCBOCHHUIO H3y4aeMOro

Marepuarna.
JlaboparopHblif TPAKTUKYM MPOBOAUTCS B Jaboparopusix kadenpsl duzuku. s

MOJITOTOBKM K 3aHATHIO CTYACHTY HEOOXOAMMO HM3YyYHWTh METOAMYCCKUE YKa3aHUS I10
naHHoU padote. [lpu BeIMOTHEHWM 1a0OPATOPHON PaOOTHI CTYACHTHI MPUOOPETAIOT
HABBIKH MPOBEACHUS (PU3MUCCKOTO IKCIIEPUMEHTa U 00paOOTKH IKCIEPUMEHTATBHBIX
TaHHBIX. Bo BpeMs 1abopaTopHOTO MpaKTUKyMa CTYICHTHI 3HAKOMSTCS C YCTPOMCTBOM

U IIpUHOUIIaMHA I[CﬁCTBPIH (1)I/IBI/IIICCKI/IX HpI/I60pOB " UX 3JICMCHTOB.
BHeay,I[I/ITOPHaH CaMOCTOATCIIbHAA pa60Ta HancJICHa Ha erIY6JI€HI/IC )41

3aKperyieHne 3HaHWM CTYJIEHTOB MO JaHHOW aucuuruinHe. CamocTosiTenbHas padoTa
OMMpaeTcss Ha JIEKIUOHHBI Marepuall, Marepuall NPaKTUYECKUX 3aHATHH U
naboparopHbIXx pabOT, KpOME TOTO JOTMOJHUTENBHO CTYAEHT JOJDKEH H3ydaTh
COOTBETCTBYIOIIYIO JIUTEpATypy MO gucuuiuinHe «Dusnka», pPEKOMEHIOBAHHYIO
mpernogaBareieM. Bup camMocTosTenbHOW pabOThl: TMOATOTOBKA K JICKIUSM, K

MPAKTUYECKUM 3aHSITHUSM U K JJAOOpaTOpHBIM paboTaM.
PexoMeHganuMu 10 TMOATOTOBKE K JK3aMeHY: [0 JaHHOW JUCHUIUIMHE

MPeIyCMOTPEH 3K3aMmeH (2,3 cemecTp).



Ha 3auérHoli Henmene v B MEpPHOJ CECCHUM HEOOXOAMMO MMETh TOJHBIM KOHCIEKT
JEKIUA W TpopaboTaHHBIC MPAaKTHUECKUE 3aHATHSA. [lepedeHb BOMPOCOB K dK3aMEHY
MOMEIIEHBl B (POHJZIE OIEHOYHBIX CpeACTB (mpumiokeHue 2). [OoToBUTBCS K crade
JK3aMeHa JIydYllle CUCTEMAaTHYECKH: MPOCIYILIMBasg OYEPEAHYIO JIEKIUIO, MpopadoTaB

0o4epCaAHOC IMPAKTUICCKOC 3aHATHC, BBIIIOJIHUB U 3allIUTUB J'Ia60paTOpHBIe pa6OTBI.

VI.  MATEPHMAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCLUITIJINHBI

Jlist ocyiecTBieHrs o0pa3oBaTesbHOIO Mpolecca JaHHOW JUCHUIUIMHBI JIEKIUU
MPOBOJATCS B MYJBTUMEIUUHBIX ayJUTOPHUSIX B BHUAE NPE3CHTAIMU, NMPAKTUYECKHE
3aHATHS TPOBOJATCA B aydUTOPHUSX, J1aOOpPaTOpHBIA MNPAKTHUKYM MPOBOAMUTCS B
CHEIUATN3UPOBAHHBIX  JlTabopatopusix Kadempel ¢usuku. B MymbTUMEIHIAHBIX
ay[UTOPUSX YCTAHOBJEHO cleayiouiee OOOpYyAOBaHUE: IMPOEKTOp, HOYTOYK, HKpaH,

TEJIEBU30D, IOKyMEHT-Kamepa.
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[TnaH-rpaduK BBITOIHEHHUS CAMOCTOSTEILHON PabOThI O TUCIUIIIMHE

Ne Hara/cpoku Bun camocrosTensHoM IIpumepnsle | Dopma KOHTPOIIA
BBITIOJTHEHUS paboTHI HOPMEI
n/m BPEMEHU Ha
BBITIOJTHEHUE
1 18.09-20.12 [TonroroBka k 3anmsitTasiM | 10 YeTHbI# onpoc
2 01.10-20.10 ITogroroBka x 10 Tectnl, PKP
TecTupoBaHuio Ne 1 u
PKP Nel
3 01.11-20.11 IToaroroBka k 10 Tectwl, PKP
TecTupoBaHuoNe 2 u K
PKP Ne2
4 01.12-20.12 Iloaroroska k 15 Tecter, PKP
TectupoBaHuioNe 3 u K
PKP Ne3
Ne Hata/cpokm Buj camocrositenbHOM [IpumepHbie | DopMa KOHTPOJIS
BBITIOJTHEHUS padoThI HOPMBI
n/n BpEMEHH Ha
BBINIOJTHEHUE
1 19.02- 06.06. ITonroroBka k 3amsaTasiM | 10 YcTHBIH ompoc
2 06.03- 28.03 Tloaroroska x 10 Tectrl, PKP
tectupoBanuio Ne 1 u
PKP Ne 1
3 01.04-30.04 IToaroroska k 10 Tectelr, PKP
TecTupoBaHuio Ne 2 u
PKP Ne 2
4 01.05-31.05 ITonroroska x 10 Tectel, PKP
TectupoBanuio Ne 3 u
PKP Ne 3

CamocrosiTenbHas paboTa CTYACHTOB HampaBlieHa Ha pEHICHUE CIEAYIOIINX

3aaay.

- CTUMYJIMPOBaHUE PUTMUYHON yueOHOM, TO3HABATEILHON U TBOPUECKOM JIEATEIBHOCTU

B TCUHCHHEC BCECTO CEMECCTPA,




- COBEpIICHCTBOBAHME HABBHIKOB TIOMCKAa HEOOXOAMMOW HayyHOM U  ydeOHO-
METOIMYECKOU JINTEPATYPHI;

- COBEpIICHCTBOBAaHME YMEHHMH pemarb (QU3WYECKHe 3a7adyd Pa3jiuvdHOrO ypPOBHS
CIIOKHOCTU;

- pa3BUTHE AHATUTUYECKOTO MBIIICHUS] U KOMMYHUKAaTUBHBIX CIIOCOOHOCTEHN.

[Ipy NMOArOTOBKE K MPAKTUYECKUM 3aHATHSAM CTYACHTHl HM3y4alOT Hay4yHYIO,
Y4EOHYI0 U METOAUYECKYIO JIUTEPATypy MO COOTBETCTBYIOIIEH TeMe (CM. TEMBI 3aHSATUN
MPAKTUYECKON YacTH Kypca).

IIpu mnoaroroBke k TectupoBannido M PKP  cTyneHTbl pyKOBOACTBYIOTCS
TpeOOBaHUSIMU K UX MOATOTOBKE, MPEICTABICHHBIMU B MeAuanpeseHtanuu «Kparkuii
Kypc Jiekuui no aucuumuinHe «®@usuka»y. [IpumepHsie Bapuantsl PKP u TtecTtoBbIX
3aJlaHU, @ TAK)KE€ KPUTEPUU UX OLECHUBAHMS MPEACTABICHbI B NPUIOKeHUU 2 «DoH
OLICHOYHBIX CPEJICTBY.

1. PaboTta ¢ TeopeTHYECKUM MATEPUAJTIOM.
Heab: monyuuTh XOpollivMe 3HAHUS MO AMCHMIUIMHE U HAYyYUThCA paboTaTh

CaMOCTOSITEIBHO.
3agaun:
- IprOOpPETEHNE HABBIKOB CAMOCTOSTEILHON PaOOTHI C JICKIIMOHHBIM

MaTepHuaoM;
- OpUOOpPETEeHHE HABBIKOB CAMOCTOSTENBHOW pabOTbl C OCHOBHOM U

JOTIOJIHUTEIILHOW JIMTEPATYpPOH, TIOJIb30BAThCSI MHTEPHET — PECYPCaMU;
- YMEHME aHAJIU3UPOBATH MPAKTUYECKUE 3a/1a4H, CTABUTh U PEIIATh AHAJIOTUYHBIE

3aJ1a4H.
Pabora ¢ TeopeTHyeCKMM MarepuajoM JOKHA OCYIIECTBISATHCS Ha OCHOBE

JICKIIMOHHOI'O0 KypCa JUCHHIIJINHEI. I[J'ISI 9TOro CTYACHT OOJI’KCH BECTHU KOHCIICKT JICKIII/Iﬁ

U yMETh paboTaTh C HUM.
Pabota ¢ nuTeparypoit mpemnoiaracT caMOCTOATEIbHYIO PaboTy ¢ yueOHUKaMH,

KHUTaMH, y4Y€OHBIMH  TOCOOUAMH, YYCOHO-METOAMYECKUMU  IOCOOMSIMHU  TIO
BBINIOJIHEHUIO KYypCOBOM pabOThl U BBIMYCKHOW KBaJM(UKAIIMOHHONW paboThl, C
HOPMAaTHBHO-TIPAaBOBBIMM  UCTOYHHMKaMu. [lepeueHp  nmuTepaTypbl:  OCHOBHOW,
JOTIOJIHUTENIbHOM, HOPMAaTHUBHOM UM WHTEPHET-PECYpCOB IMpHUBEIAEH B pasaene V

«Y4yeOHO-MeToMYeCcKoe o0eceueHne AUCIUIITIMHBDY HACTOALEN pabodyeil MporpaMMsl.



YMeHHue CcaMOCTOSTeNIbHO paboTaTh C JIMTEPATypoul SIBISETCS OOHUM U3
BOKHEUIINX YCJIOBUH OCBOEHUS JUCHUIUIMHBL [louck, wu3yueHue u mpopaboTka
JUTEPATYPHBIX HCTOYHUKOB (POPMUPYET y CTYIEHTOB HAy4YHBIM CIOCOO TMO3HAHUA,
BbIpa0aThiBaCT HABBIKM YMEHHSI YUHUTHCS, MO3BOJISET B JaJIbHEUIIIEM B MPAKTUUECKOU
paboTe mociie OKOHYaHUS YHUBEPCUTETA POAOJIKATH MOBBIIIATH CAMOCTOATEIBHO CBOKO
KBUTU(PUKALIMIO U TPUOOpETarb HY>KHbIE KOMIIETCHIIMM AJiA JallbHEWIIEro pocra B

npodeccumu.
CamocTosiTenbHas padoTa ¢ JUTepaTypHBIMU UCTOYHUKAMH TpeOyeT OT CTy/AeHTa

YCUAUYUBOCTH, TEPHEHUS U COCPEAOTOYECHHOCTH. YUTOOBI JydIlle TOHSTH CYIIECTBO
BOIIPOCA, JKEJIATEJIbHO 3aKOHCIIEKTUPOBATh M3y4YaeMbll Marepuall, CAelarb HYKHbIE

MMOMETKH, OTMETUTH BOMPOCHI JJIsI KOHCYJBTALNH C MPETOJABATEIIEM.
2. IToaroroBka K KOHTPOJbHBIM padoTaM.
Heab: moayuuth XOpOIIWE 3HAHUS MO AUCHUILIMHE M HAy4duThcs paboTaTh

CaMOCTOSITENTEHO.
3apaum:
- MpUOOpETEeHNE HAaBBIKOB CAMOCTOSATEILHOM pabOTHI pEIIeHUs 3a/1a4;
-  TpUOOpPETeHHE HABBHIKOB CAMOCTOSTENBHOW pabOThl C OCHOBHOM U

JIOTIOTHUTENILHOM JIMTEpaTy PO, MOJIb30BaThCSI HHTEPHET — peCcypcami;
- YMEHHUE aHAJU3UPOBaTh MPAKTUUECKUE 33]1a4ul, CTABUTh U PEIIaTh aHAJIOTMYHbIE

3aJ1a4H.

KonTposnbHble pabOThI MO3BOJISAIOT 3aKPENUTh TEOPETUUECKUI MaTepuan Kypca. B
nporecce M3yueHusi (PU3MKK CTYACHT JIOJDKEH BBIMOJIHUTH B KaXKIOM CEMECTpe TpHU
KOHTPOJIbHbIE palOoThl. PelieHue 3amady KOHTPOJBHBIX PaldOT SBISIETCS ITPOBEPKOU
CTENIEHU YCBOCHHMS CTYJEHTOM TEOPETUYECKOTO Kypca, a OLIEHKa MperojaBareis Ha
paboTy MOMOTAIOT €My J0padoTaTh M MPAaBWIBHO OCBOUTH Pa3JIMUHbBIC pa3liesibl Kypca
¢busuku. llepen BBHIMOTHEHWEM KOHTPOJIBLHOM pabOThHl HEOOXOAMMO BHHMATEIHHO
O3HAKOMUTHCSI C TPUMEpaMHU pEIICHHs 3ajlad 10 JaHHOW KOHTPOJbHOUM paboTe,
ypaBHEHUSIMU U (POpMySIaMH, a TAKKE CO CIIPABOUYHBIMU MaTepUaiaMH.

MeToanueckue yKa3aHus K BbINO/IHEHUIO KOHTPO/IbHOW paboTbl.

KontponbHyto paboTy ciemyeT BBINOMHATH aKKyparHO. J[Jis MOsiCHEHUsT pereHus
3aJla4u  TaMm, TIJ€¢ 3TO HYXKHO, aKKypaTHO cCJelaTh 4YepTeX; pelieHrue 3aJayd U

HCIIOJIB3YCMBIC (I)OPMYJ'H)I AOJIKHBI COITPOBOKIAATHCA IMOACHCHHUAMHU, B IIOSACHCHHAX K



3ajaye HEOOXOIMMO YyKa3blBaThb T€ OCHOBHBIE 3aKOHbBI M (DOPMyJbl, Ha KOTOPBIX
0asupyercs pelieHue TaHHOW 3alaud; MpH TOJYYEHHH PacdyeTHOW (GopMynbl Ais
peleHnss KOHKPETHOM 3aJayd NPUBOAUTL €€ BBIBOX; 3aJady PEKOMEHIYETCS PELINTb
CHauajia B OOIIeM BHUJE, T. €. TOJbKO B OYKBEHHBIX OOO3HAYEHUSX, TMOSCHSS
NpPUMEHSEMbIE MPU HanmucaHud ¢GopMya OyKBEHHble OOO3HAYEHMS; BBIYUCICHUS
CJIEyeT IPOBOJUTH C IIOMOLIBIO IIOACTAHOBKHM 3aJaHHBIX YHUCJIOBBIX BEJIWYHMH B
pacuetHyio Gopmyrny. Bce HeoOXoquMble YMCIOBbIE 3HAUEHUS BEJIMYUH JTOJKHBI ObITh
BbIpaxkeHbl B cucreMe CU (cM. crpaBouHble marepuaiibl). [lo okoHuaHue perieHus
IPOBEPUTHh EAUHMIIBI MOITYYEHHBIX BEIMYMH IO PACYETHOM (OpMyle U TEM CaMbIM
NOATBEPJUTh €€ MPaBUIBHOCTb, KOHCTAHThl (IU3MUYECKUX BEIWYUH U JIPYyTHe
CHpaBOUYHbIE JaHHbIE BEIOUPATH U3 TAOIULI.

BroinoJsiHeHue J1a00PaTOPHBIX PadoT.
Heab: moayuuth XOpOIIWE 3HAHMUS MO AUCHUINIMHE M HAy4duThcs paboTaTh

CaMOCTOSITEIIBHO.

3apaum:

- TPUOOPETEHUE HABBIKOB CaMOCTOSATEIBbHOW pabOThl TIPU  BBINOJHEHUH
71a00paTOpPHOTO MPAKTHKYMa 3HAKOMCTBO C YCTPOWCTBOM W TMPUHIUNAMH JICUCTBUS
bu3nuecKkux NpuOOPOB U UX IEMEHTOB;

- NpUOOpETEeHUE HABBIKOB CaMOCTOSITEILHOM pabOThl € OCHOBHOW U

JOTIOJIHUTEIILHOM JINTEPATYPOU, MOJIB30BaThCSI UHTEPHET — PECYpPCaMU;
- YMEHHUE aHaJU3UPOBATHh PE3YJIbTaThl (PU3MUECKOTO SKCIEPUMEHTA, CTABUTh U

peIiaTh aHaJOTUYHBIC 3a/1a4H.

[Ipu mpoxoxaeHUU JTa0OPAaTOPHOTO TPAKTHUKYMa KaKIbIH CTYIECHT BBITOIHSICT
HECKOJIbKO J1aboparopHbix pabot. [lepen BbimoaHEHHEM Ta00PATOPHON pabOTHI CTYACHT
JOJDKEH 03HAKOMUTCSI C METOINYECKUMHU YKa3aHUSIMHU K TaHHOW paboTe, MOATOTOBUTHCS
K YCTHOMY OINpPOCY MO TEOPETUYSCKOMY Marepuaidy, KOTOPBIA TaM TNPHUBEICH,
pa3o0paTbCsi C METOAUKOW MpOBeAeHUS (HU3UUECKOrO SKCIIEPUMEHTa U 00pabOTKU
AKCIIEPUMEHTAIBHBIX JaHHBIX; OTBETUTH HA KOHTPOJILHBIC BOMPOCHI, COCTABUTH OTYET.

Kpurepuu onieHKH caMOCTOATEILHON padoThl — 1a00pPaTOPHoii paboTsi

50-60 6aJ1;10B 61-75 0ay10B 76-85 0aJ1i10B 86-100 6ayy10B

(HeynoBJeTBO | (YI10BJIETBOpHTE (xopomo) (oTIIM4YHO)
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= TEJbHBI U HE CUCTEMaTu3upoBaHbl | Bce pacuérel BbION

OTBeTHI HA BONIPOCHI

Tosbko OTBETHI Ha
QJICMCHTApPHELIC

BOIIPOCHI

OTBETHI Ha BOIIPOCHI
[IOJIHBIE W/WJIU

YaCTUYHO ITOJIHBIC

cucremMarusuposa | OTYET BBINOJIHEH C HEHBI C [IOMOILBIO
HBI HEOONIbIIUMU KOMITbIOTEPHBIX
HE0UETaMuU [porpaMm
Her orBeToB Teopernueckuit Teopernueckuit OTBeETHI Ha BOIIPOCHI
Ha BOIIPOCHI MaTepuall He Marepuail IIOJIHBIE, XOPOLLIO
YCBOEH ITOJITOTOBJIEH OpHUEHTHPYETCS B

TEOPETHICCKOM
Marepuane
MIpUBEACHUEM
MIPUMEPOB H
MTOSICHEHHH.
Hcnonp3oBana
JIOTIOJIHUTENbLHAS

JuTeparypa

KYPCOBBIE PABOTHI — HE IIPEJYCMOTPEHBI.
Pexomenaanum no Hanucanuw u opopmiieHuio pedepara

Pedepar siBnsiercs ogHOM U3 GOopM CaMOCTOSTEIBLHOTO UCCIEIOBAHUS HAYYHON
npoOiieMbl Ha OCHOBE U3YyUEHHMs JTUTEPATypbl, IUYHBIX HAOIIONCHUNA U MTPAKTUYECKOTO




ombiTa. Hamumcanue pedepara momoraeT  BeIPAOOTKE HaBBIKA CaMOCTOATEIHLHOTO
HAy4YHOTO MOUCKA U CITOCOOCTBYET K MPUOOIICHUIO CTYJICHTOB K HAy4YHOU padoTe.

TpeboBaHus K HanMcaHuio U oopmiIeHUIO pedepara:

- pedepar nedaraercs Ha cTaHAapTHOM Jucte gopmara A4, neBoe moie 30 M,
npaBoe mnosie 15 MM, BepxHee u HxkHee — 20 MM, mpudt Times New Roman, pazmep
mpudra 14, mexxctpounslii uuTepBan — 1,5. OObem pedepara AOIKEH ObITH HE MEHEE
15 cTpanuil, BKIIO4asi CHUCOK JIMTEPATyphl, TAOIUIBI U TpaduKH;

- paboTa [0JKHA BKJIKOYATh: BBEACHHE, I7I€ OOOCHOBBIBAECTCS AaKTYaJbHOCTh
npoOsieMbl, 1elb U OCHOBHBIE 3a/laud MCCIEHOBAHMS; OCHOBHYIO 4acTh, B KOTOPOM
packphIBaeTCs cofiepKaHue MpoOIeMbl; 3aKII0OYEHHS], B KOTOPOM 0000I1Iat0TCsI BEIBOJIBI;
CIIUCKA UCIOJIb30BAHHOW JTUTEPATYPHI;

- KaXJIbIM HOBBIN pa3jiesl HAUMHAETCS ¢ HOBOM CTpaHMIIbI, CTPaHUILIbI pedepaTa C
pUCYHKaMH JOJDKHBI MMETh CKBO3HYIO HyMmepauuro. IlepBoii crpanunein ssisercs
TUTYJIBHBIN JIMCT, HOMEP CTPAaHULBl He IpocTrasisgercsa. HoMmep nucra npocrasisieTcs B
LHEHTpe HWXKHeH vactu yucta. Ha3zBaHue paznena BbIIEISETCA KUPHBIM HIpUDTOM,
TOYKAa B KOHIE HAa3BaHUA HE CTABUTCsA, Ha3BaHHE He mnoxdepkuBaercsa. Dpaswl,
HAYMHAOIIMECS C HOBOW CTPOKH, MEYaTaroTCsl ¢ OTCTYIIOM OT Hayana cTpoku 1,25 cwm;

- B paboTe MOXXHO WCIIOJI30BaTh TOJBKO OOIIEHPUHATHIC COKPAIICHHUS U
yCJIOBHBIE 0003HAYEHUS,

- Ipy 0()OPMJIEHUU CCBUIOK CIIETYET COOII0NaTh CIEAYIOUIME MPaBUJIA: IIUTAThI
MPUBOMATCA C COXPAHCHHEM AaBTOPCKOTO HAMMCAHWUS W 3aKIIOUalOTCS B KaBBIYKU,
KaXJlasi 1[MTara J0JDKHA COMPOBOXKIATHCS CCHUIKOM HAa MCTOYHUK; MPU ITUTUPOBAHUU
TEKCTa B KBAJPATHBIX CKOOKaX YKa3bIBae€TCs CChUIKA Ha JIMTEPATyPHBIM MCTOYHHUK I10
CIIUCKY MCIOJB30BaHHOM JIUTEPATYPhl U HOMEP CTPAHUIIbI, HA KOTOPOU MTOMEIIIEH B 3TOM
HMCTOYHUKE IIUTUPYEMBIN TEKCT, Hanpumep [6, c. 117-118].

- CIIMCOK JIMTEPATYyPbl IOJHKEH BKJII0YaTh HE MeHee 10 HCTOYHUKOB.

TpynoemkocTs paboThl Haa pedeparoMm BKIIOYAETCS B Yachl CaMOCTOSITEIBHOMN
paboTHL.
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[Hacoopt

(oHIa OLIEHOYHBIX CPEACTB MO JUCHUILINHe PU3HKA

(HaMMEHOBaHHE AUCLMIUTMHBI, BUJ TIPAKTUKH)

Kon 7| Jtanbl GOPpMUPOBAHUS KOMIIETEHIIUN
(popmympoBka
KOMIIeTeHIIM U
OK-1 3Haer OCHOBHBIE (DM3MUYECKUE 3aKOHBI U
CIOCOOHOCTh K KOHLIETIIMKM:  3aKOHbI  KJIACCHMYECKOMH
a0bCTpaKTHOMY MEXaHMKH,  Ba)KHEWIIME  KOHUEMUUHU
MBIIIJIEHUIO, aHaIu3y, CTaTUCTUYECKON busuKu u
CUHTE3Y TEPMOAMHAMUKY;
Haubosee Ba)KHbIE u
byHIaMeHTaIbHbIE JTOCTHKEHUS

bu3nuecKoi HayKH;

Ymee NPUMEHSITh (DU3NYECKUE 3aKOHBI K
aHaau3y HaumOoJiee BaXHBIX YACTHBIX
CJIy4aeB M MPOCTEUIINX 3a7a4;

MPOBOAUTHh U3MEPEHUsT (PU3NYECKUX
BEJIMUMH W  OLEHKY IOTPELIHOCTEN
VU3MEPEHU;

cCT

Bnan OCHOBHBIM AKCIIEPUMEHTATBHBIM
MarepuajioM, OCHOBHBIMH  HaBBIKAMHU
TIOMCKa HayYHOM UHPOpMAIIHH,
HE00X0IMMOTO TUIS pa3paboTKH
COOCTBEHHBIX TMPOEKTHBIX PEIICHUNA B
UCCIIeyeMOU MPeAMETHOM 00IacTu




Ne | Kontponupyem OueHouHble CpeacTBa -
/o BIE MOMYIIH/ Kozp! u atarsl (bopMHpOBaHH;[ HaMEHOBaHNE
nanmanry /|00 se~armramarrrrvary = 1n n
ONK - 5oy, “Bhaer | ocnosfbie T dON e |
T'OTP BRI HEI K KJIaCCUYECKOM QJICKTPOAH Hhavedxd iy
HC[IOJIb3PBAHUIO TEOPHUIO KQIeOAHUH M BOJH, HCXOJHBIC
ocHoBHBIXa31e1 1. husmko- TIPUHITATIIBI | YCTRBHIPIPROIM MERXBANICH,
xumuuedgipigrieckne | (11K-24, 3uaer OCHOBHBIE QSUustust bu3uKn %?BQR%’I
MaTeMaTHUCCKIX 1 HHB}%IIE 25, aTOMHOTO sapa U 3JIE€MCHTApPHBIX ‘-I&(?TI/IH,
MEXaHUKH -26) g
€CTeCTB¢HHOHAY YHBIX CTBXI36 IR onpoc” T é%%‘tﬁ%%,
NOHATUH W METOHOB IpHU NPOU3BOACTROW, (JPYTUMHU HAYKAMBopocs
peieHuyn Ymedr Konrtponbhnas padora | 1-16
npohecquoHaIbHBIX Vimee TIPUME 2 CBEICHUS u3
3agad T IFACKTPOAIIHG Tel(l:/ﬂ\(i/HPL 1C)U P KOTTGOAT It
L4 CTHBIR OIp 1 3K3aMeH
BONH, (¢u SR 1)aTOMHOTO  Rg,  JIpH
BrianeBfIICHNN KDRERFIIHatPA8Era | 1-16
(TTP-2)

2 | Paznen 2. (ITK-24, 3naer YcTHbI onpoc DK3amMeH
OcHOBEI [1K-25, (YO-1) Bomnpocsl
TEPMOJIMHAMHUK | [TK 26) 17-35
uu YCTHBIN ompoc OK3ameH
MOJIEKYIIAPHOM Blnan HaBBIKAWD-IPaboThl ¢ mpHGopadLs
ZaaNg eer | Y™MedqronpITHRIMHU| KRHEPAMRHAKDIOPRIE |118AT B

OCHOBE€ Ha H@B?Igﬁ)/ BAKHBIX (1)1/1 s TYCCKHX
nnnnnnnn Tect (I1P-1)
SERTERR VYeTHBIM onpoc OK3ameH
YO-1 Bompocsr
Brajeer %(OHTpZ)J‘IBHaH pabora 17-3%
(TTP-2)

3 Pazgen 3. (ITK-24, YeTHBIN onpocC OK3aMeH
Onexrpocratu | [IK-25, 3Haer (YO-1) Bompocsr
Ka3t I -26) 36-53
ITOCTOSTHHBIN YerHblid onpoc OK3ameH
IEKTPUYECKU (YO-1) Bompocsr
W TOK Ymeet Kontponbnas pabora | 36-53

(ITP-2)
Tect (ITP-1)
YeTHbli orpoc DK3aMeH
YO-1 Bomnpocsl
Braneet £<0HTp2)JIBHa5I pabora 36-5%
(ITP-2)

4 | Paznmen 4. (TTK-24, YeTHbll onpoc DK3aMeH
Onekrpomarte | [TK-25, 3Haer (YO-1) Bompocsl
THU3M HK-26) 54-75

YerHbIl 0npoc OK3ameH
(YO-1) Bompocst
YMmeer KonTponbHas padora | 54-75
(TTP-2)
Tect (I1P-1)
YcTHbI onpoc DK3amMeH
(YO-1) Bompocst
Bnaneer KontponbHas pabora | 54-75
(ITP-2)
(ITK-24, YeTHbli orpoc DK3aMeH
[K-25, 3HaeT (YO-1) Bompocsr
TK-26) 76-99




HIkana oueHuBaHUSA YPOBHSA CPOPMHUPOBAHHOCTH KOMIIETECHIUM

Koa n Jrtanbl GopMUPOBAHUS KpUTEepUHU noKa3areju
¢popmysinpoBKa KOMIeTeHIM I
KOMIETeHIMH
OK-1 OCHOBHBIE 3HaHHE CriocoOHOCTE
CIOCOOHOC dusnUecKue ¢bu3nueckux c(opMyIHpOBaTH
T K 3AKOHBL 3aKOHOB; OCHOBHBIE (PH3HUYECKHE
OCHOBHBIX 3aKOHBI;
aBCTPAKTHOMY OCHOBHBIE ;
METOIbI U METO/IOB U CHOCOOHOCTH MPOBECTU
MBIIIJICHHUIO, o
MIPpUCMBI IpUEeMOB ¢buznyecKuil SKCIEPUMEHT
aHaJIn3
Y HIPOBCICHUA IIPOBENCHUA U OCYILIECTBUTH 00pabOTKY
CHHTC3
0;11( s ¢dusngeckoro ¢duzngeckoro SKCTICPUMEHTAIIBHBIX
- HKCIIEPUMEHTA U
P OKCHCPUMEHTA M| 11aHBIX; CIOCOGHOCTD
TOTOBHOCTbH CIOCOOBI croco6oB COPMYIEPOBATE
K obpaborky obpaboricu OCHOBHBIE B3aUMOCBSI3U
HCIOB30BaHMI0 | AT IKCTICPUMEHTAND | skcriepHMeHTAIBH .
(HOpOFOBBIﬁ HBIX JaHHBIX; BIX JTAHHBIX; (bl/ISI/IKI/I C TCXHHUKOHU,
OCHOBHBIX ’
(bI/IBI/IKO YPOBEHb) OCHOBBI SHAHNE OCHOB MpOU3BOACTBOM U
B3aNMOCBA3U B3AMMOCBS3H JIPYTMMU HayKamu
XUMHUYECKHUX, ¢u3uKu ¢ dr3micH ¢ HanOoJiee BaXKHbIC U
MaTeMaTUYCCKH TCXHHUKOH, TeXHIKO byHIaMEeHTAIbHBIC
X u WMHBIX TPON3BOACTBOM H ’ JOCTHKEHUS (PU3HYECKOM
UMU IIPOU3BOACTBOM U
€CTECTBEHHOHAY APYT P HAYKH
N HayKaMHu JIPYyTUMU HayKaMu
{HBIX MOHATHH 1 Haubonee Haubosee
METOIOB 1810)51 Ba)KHBIE U Ba)XHbBIE 1
pCUICHIHN (yHZaMEHTaNBH | (yHmaMeHTABHBI
npodeccruoHaIb bIC IOCTWKCHUS | ¢ nocTHKEHHS
HBIX 3ajJa4 usuueckoi busnueckoi
Hayku HayKH




yMeeT
(MpOoIBUHYTHII

)

PUMEHSTh
3aKOHBI (PU3UKHU
U1 OOBSCHEHUS
Pa3INIHBIX
IPOLIECCOB;
PUMEHSTD
JIOTHYECKUe
MIPUEMBI
MBILICHUS -
aHaJN3 ¥ CUHTE3
IIPU PELICHUU
3ajad;

Hay4YHO
000CHOBBIBATh
pPUHUMAaEMBbIE
METOJIBI PEIICHHUS
npodeccuoHalbH
BIX 3314

yMEHHE Ha
OCHOBE
¢buznuecKux
3aKOHOB pelIaTh
3aJ1aud; yMEHUeE
UCTIOJIb30BaTh
METO/IbI U
MIPUEMBI
MIPOBEICHHUS
¢duznueckoro
IKCIIEPUMEHTA U
CHIOCOOBI
00paboTku
IKCIIEPUMEHTAIBH
BIX JIAHHBIX;
YMCHHE
IPUMEHSTh
JIOTUYICCKUE
MIPUEMBI
MBIIIUTCHHS -
aHalu3 ¥ CUHTE3
[IPH PELICHUN
3ajad;

Hay4YHO
000CHOBBIBaTh
NIPUHUMAEMbIC
METO/bI PEIICHUS
npodecCHOHATEH
BIX 3a/1a4

CHOCOOHOCTh PELIUTh
3ajaqy,
BOCIIOJIE30BaBIIKCH
OCHOBHBIMU (PU3NICCKUMHU
3aKOHAMHU; CIIOCOOHOCTE
MpoBeCTU (HU3HUSCKHIA
IKCIIEPUMEHT U
OCYIIECTBUTH 00pabOTKY
IKCIIEPUMEHTATBHBIX
JAHHBIX; HAYIHO
000CHOBEIBATD
MPUHUMAEMBIC METOJIBI
pelIcHHs
po(hecCHOHAIBHBIX 3314




BIIaJ€ET
(BBICOKUIN)

METOJaMH
TEOPETUUYECKUX U
AKCIIEPUMEHTATTH
HBIX
HUCCIIeqOBaHuH B
busuxe;
HaBBIKAMH
pelIeHus 3aaa4d
npodeccuoHaIbH
Ol IeATEILHOCTH
C TIPUBJICYCHUEM
COOTBETCTBYIOIIE
ro pU3uKo-
MaTeMaTH4YeCKOTO
ammapara

BJIaJICHHE
HaBBIKAMHU
BBIOOpA
ONITUMAJTBHOTO
MyTH PEIICHUS
3a7a4 ¥ IPUEMOB
MIPOBEIICHHUSI
(hU3MIEeCcKOro
IKCIIEPUMEHTA U
croco0oB
00paboTku
IKCTIIEPUMEHTAIbH
BIX JIAHHBIX C
UCTIOJIb30BaHHEM
BBIUHCITATEIILHBIX
MPOrpaMM;

CIIOCOOHOCTh IPOU3BECTH
BBIOOP ONTHMAJIBHOTO
criocoba pelieHus 3aaad,
CIOCOOHOCTH
UCTIOJIb30BaHMS
BBIYUCITUTEIBHBIX
nporpaMm npu o0paboTKu
IKCIIEPUMEHTAIILHBIX
JTAHHBIX TIPU TPOBEICHUN
¢dusngeckoro
HKCTIEPHMEHTA,

MeToauuecKNX peKOMEH AU, ONpPeaesIIOUUX MPoleayPbl OlleHUBAHMS

Pe3yJabTaTOoB OCBOCHHUA TUCIHMUIIJIMHDBI «Duzuka»

[Ipy u3ydYeHUM AMCHMIUIMHBI OCYIIECTBISIOTCS TEKYIIUM, MPOMEXYTOUHBIM U

WTOTOBBIN KOHTPOJIb IO AUCHUIUINHE.

OueHo4YHbIe CpeACcTBA ISl NMPOMEXKYTOYHON arrecrauuM. [Ipomexyrounas

arrecrtanusa CTYACHTOB II0 AUCHUIIIIMHC «Duzuka» IMpOBOAUTCA B COOTBCTCTBHH C

JIOKaJIbHBIMA HOPMAaTUBHBIMU akTamu JIBDY u saBisiercs o0s3arenbHOM.

B cootrBercTBHU C pa6quM y‘lC6HBIM IUIAHOM II0 HAIIPpABJICHHUIO IIOATIOTOBKH

30.05.02 MenuuuHckas 6uodusuka BUJaMu IPOMEKYTOUHON aTTECTallUd CTYACHTOB B

MpoLeCcCe U3yUEHUs TUCUUIUIMHBI « DU3KKa» ABIETCA 3K3aMeH (5 cemectp).

DK3aMEH MOXET IMPpOBOAUTCA KaK B BHAC YCTHOIO, U TdK IIMCbMCHHOI'O OIIpOCaA. I_[eJIB

HTOTOBOT'O KOHTPOJIA: ITPOBEPKaA 0a30BBIX 3HAHUM JAUCHUILIWHBI, IMOJIYUYCHHBIX IIPpH €€

W3YYCHUHU,

JOCTAaTOYHBIX

IS

HpO(i)GCCHOHaHLHOﬁ JACATCIIBHOCTH.

TeKyma;I arrecranuga

CTYACHTOB.

TIOCIICAYIOIIETO

Texymasa arrecranus

oOyueHus U

oymyrei

CTYACHTOB 11O

JAUCHUIIIINHC «Dusukan» IMPpOBOAUTCA B COOTBCTCTBHH C JIOKAJIbHBIMHM HOPMATHBHBIMH




akramu JIB®Y u sBisgercs o0s3aTeIbHOM.
Texymias arrectanusi Mo gucHUIUIMHE «DU3NMKa» TPOBOAUTCS B (HOpMe KOHTPOJIBHBIX
pabot, saboparopHoro mpakTHKyma H ycTHoro ompoca (YO-1) mo oleHHBaHHUIO
(akTUYECKUX pe3yJbTaTOB OOy4YEHUsI CTYIACHTOB U OCYIIECTBIISIETCS BEIyIIUM
MPEMOAABATEIIEM.
OObeKTaMM OlICHUBAHUSI BBICTYIIAIOT:
e yyeOHas JUCHUIUIMHA (AKTMBHOCTh Ha 3aHATUSAX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIUYHBIX BUJIOB 33JIaHHH, MTOCEIIAaeMOCTh BCEX BUOB 3aHATHIMA

10 aTTeCTYEeMOU TUCIUIUINHE);
® CTEIECHb YCBOCHUS TEOPETUUECCKUX 3HAHUN;
® YpPOBEHb OBJIAJICHUS NPAKTUYECKUMU YMEHHUSIMHU U HABBIKAMU [0 BCEM BHIaM

y4eOHOM paboThI;
® pe3yabTaThl CaMOCTOSATEILHON pabOTHI.

OneHnka OCBOCHUSI Y4eOHOM MUCHMIUIMHBI «DU3MKa» SBISAETCS KOMILIEKCHBIM
MEpOTIPUATHEM, KOTOpO€ B 00sS3aTE€ILHOM TMOPSAKE YUUTBIBACTCS W (DUKCHPYETCS
BEYIIUM TpernojaBaTesieM. Takue 1moka3arelid dTOW OIEHKH, KaK MOCENaeMOCTh BCEX
BHJIOB 3aHSATUH U CBOCBPEMEHHOCTH BBHITIOJTHEHUS JJA0OPATOPHBIX paboT GUKCUPYETCS B
KypHaJe TIOCEIICHUS 3aHATHI U B TpayKe BHIMIOTHEHUSI KOHTPOJIBHBIX pa0oT.

CreneHb YCBOSHUSI TEOPETHUECKUX 3HAHWUW OIICHUBAETCS TAKHMMH KOHTPOJbHBIMU
MEPOTPUATHSIMH KaK YCTHBIM ONPOC U, BBITIOJIHEHUEM KOHTPOJIBHBIX PaOOT.

VYpoBeHb OBNAJeHUS TMPAKTUUYECKUMU HaBbIKAMH W yYMCHHUSMH, PE3yJIbTaThI
CaMOCTOATENLHON pPa0OTHl OIEHMBAIOTCS PpabOTOM CTyAeHTa Haja J1abopaTOPHBIM

MPAKTUKYMOM, €r0 0(pOPMIIEHUEM, IIPEICTABICHUEM K 3alUTE U CaMa 3aIlUTa.



Bonpocel Ha 3k3aMeH

Baok 1-5. Tembl Ne 1-49.

nh v

Dusuka u opyaue HayKu:

Ou3nKa B CHCTEME €CTECTBEHHBIX HayK.
Du3nueckre METOIBI H3YIeHUSI CTPOSHUS 3eMITH.
®du3mKa 1 MaTeMaTHKa.

Ou3nKa U TEXHUKA

®du3rKa U HAyYHO-TEXHUYECKHH mporpecc

Temut pabom no mexanuxe

Hepeﬂﬂmueucmcme osudicerue
,HeuofceHue mei nepemeHHod MAcCChl.

6.
7.
8.

PeakTuBHOE 1BUXKEHUE.
TpeHue u ero poib B KHU3HH U TEXHUKE.
TpeHnue B )KUIKOCTAX U rasax.

Pensmusucmcroe osusicenue

9.
10.
11.

3eMIIs Kak HEMHEpIMaabHast CUCTEMA OTCYECTA.
Kunemaruka CTO.
Hunamuka CTO.

Tepmoounamurxa u MKT

12.
13.
14.
15.
16.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

BTOpOG Ha4vaJio TepMO}lI/IHaMI/IKI/I U TCIIJIOBBIC MAIIINMHBI.

Hctopwust co3nanust KIIacCHUECKOM TEPMOMHAMUKH

Hctopus coznanns MONEKYISIPHO—KHHETHIECKOW TEOPHH CTPOCHNUS BEIIECTBA.
Temneparypa 1 METONBI €€ H3MEPEHUSI.

TemnoBble CBOMCTBA KPUCTAILIIOB.

17. Hcnonp3oBaHue THAPOTEPMAITEHBIX HCTOYHUKOB DHEPTUH.

TepmomuHaMuKka ¥ MPOOIEMBI SKOJIOTHH.

TepmomuHaMuka HEOOPATUMBIX MTPOIIECCOB.

®Du3KKa HU3KUX TeMIleparyp. MeTos! oMy4eHus, IpIMEHEeHHE B (PU3HUKE, TEXHUKE U METUITMHE
Camoopranusaius 1 xaoc (TepMOJMHAMHKA HEPABHOBECHBIX TPOIIECCOB).
TermmonpoBOAHOCTE METAIIOB M MOITYIpOoBOAHMKOB. (Kimaccndaeckoe paccMoTpenue)
[Tpumenenne GU3NIECKUX 3aKOHOB JIJISI OUMCTKH T'a3000pa3HBIX M KHUIKAX CPE.
DHepreTuka U OXpaHa OKpyXarouieil cpeapl.

®Du3nKa U HKOJIOTHIECKUE TTPOOIIEMBI COBPEMEHHOCTH.

[Tnactuueckas neopmanus MeTauioB. GU3MUECKUE MEXAHH3MBI SBJICHUS U €r0 MPUMCHCHHE
JledekThl B KpUCTaILIaX.

III/ICJ'IOKa[H/II/I B KpI/ICTaJ'IJ'laX U MCXAaHHUYCCKHEC CBOﬁCTBa TBepIII)IX TCII.

MexaHnu3Mbl pa3pyLIeHUs TBEPABIX TEIl.

MexaHW9ecKre CBOWCTBA TBEPIBIX TNl M OMOIOTHIECKUX TKaHEH.

[MonwmMeps! 1 TPONCXOKACHUE KU3HU.

[Homumepsl. CTpykTypa, MojydeHue, NIpuMEHEHHE.

>KI/I,I[KI/IG KPUCTAJJIbI, UCTOPUA OTKPBITUS KUAKUX KPUCTAJJIOB, CTAHOBJICHHUE (I)I/ISI/IKI/I JKUJAKUX KPUCTAJLJIIOB.

JKupkue KpUCTambl, CTPYKTypa U (GPU3NICCKHE CBOWCTBA KUJIKAX KPUCTAIIIOB.
[IpumeHeHne KUAKUX KPUCTAJIOB B HAYKE U TEXHUKE.
Kunkue kpucTamibl B MEIUIIMHE U OUOJIOTHH.

Memoovl u mexnuxa uzuueckux uzmepeHutl

37.
38.
39.
40.

W3mepeHne MeXaHMUECKUX BENUYHH.

H3mepeHue TemIoBbIX (PU3MUECKUX BEIUYHH.

MexayHapoanas cucteMa equnuil m3mepenus (CH) B mexanuke, repmoguHamuke 1 MKT
W3mepenne BpeMeHN

Dnekmponposoonocms geujecmsa

42.
43.

Knaccuueckas QJICKTPOHHAA TECOPUA JICKTPOIIPOBOJHOCTU MCTAJIIIOB.
KonrtaktHbIe siBIeHHS B MeTaiax U MOJyIIpOBOAHUKAX.



44.
45.
46.
47.
48.
49.
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OKcriepuMeHTaIbHOE 000CHOBAHHUE ICKTPOHHOH TEOPHU METAJLIOB.

ONEeKTPONU3 U eTo IPUMEHEHHE.

Onexrpuueckue sBieHns B armocdepe. [llaposas MmomHus.

®usnka arTMoc(EpHBIX MPOLIECCOB U BIMAHHE HA HUX YEJIOBEUECKON IS TEIBHOCTH.
[IpoBomuMocCTh arMochepsl 1 ee H3MEpPEHUE.

ONeKTpONIUTH. XUMUYECKUE HCTOYHUKU SHEPTUH.

bmox 6-10. Temsl

3JZ€Kmp0Ma2HMmel€ noyi u SCZpﬂ()bl

50. HepenstuBncTcroe IBHKEHUE 3apsSHKEHHBIX YACTHIL B AIEKTPUIECKUX M MATHUTHBIX TOMAX.
51. PenaruBucTckoe ABHMKEHUE 3apsKEHHON YAaCTHULBI B AEKTPUIECKOM U MAarHUTHOM IOJISX.
52. YekopuTenu 3apspKeHHBIX yacTull. Ou3ndeckue MpUHIUIIB U IPIMEHEHHE.

53. DnekTpoHHBIH MUKPOCKOIL. CHHXPOTPOHHOE H3ITyUCHHE.

Mazenemuzm

54. ®eppomaraerusm. PU3nUeCcKUe OCHOBBI SIBICHMUSL.

55. MarnuTHbBIe MaTepHaibl Ui MUKPOAJIeKTpoHNUKH. (Marepuaisr ¢ LIM/T)

56. Marnutssle nons. [lomyuenue cBoicTBa, IPUMEHEHUE.

57. HoBrple MarHUTHBIC MaTEPHAIIBL.

58. Knaccnuecknii a¢ppexr Xomra. @u3nka SBICHUS U IPUMEHCHHUE.

59. @duznveckne OCHOBBI MAarHUTHOH 3aIlicH MH(OPMAIHH.

60. MarsuToruapoauHaMu4eckue reeparopsl. @u3ndeckue MPUHIUIE pab0Thl U MPUMEHEHHE.

Bonnosas onmuxa.

61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.

Bonokonnas onrtuka. ®@u3nueckrue OCHOBEI H IPUMEHEHUE. .

OnTuka KpUCTAIIIOB.

Ol'[TI/I‘-IeCKaSI MUKPOCKOITHUA.

Ou3mKa BETOBOTO 3PEHUS U €€ HCIIOIh30BAHIE B TCXHHKE.

Ontrka miaza. Ousnueckne U GU3NOIOTHICCKHE HMPUHIMITEI PadOTH a3a. HemocTaTku OnmTHYecKod CHCTEMBI

ria3a 1 METOABI UX YCTPAaHECHUE.

Tonorpagus. ®uznueckre OCHOBHI SBJICHHS W IPUMEHCHHE.

MarunurtoonTtuyeckue 3¢ dextsr: d3dpdextsr Papanes u Keppa. @usnyeckrne 0OCHOBHI SBICHUI U UX TPUMEHEHHE.
JudpakunoHHas TeopHs ONTHYECKUX N300pasKEHUH.

Jucriepcus cBETOBBIX BOJIH B BeliecTBe. Kitaccuueckas Teopys SIBJICHHS H €ro PUMEHEHHE.

[Nonspu3sanus >IeKTPOMarHUTHBIX BOJH.

Judpaknus cBeta Ha yIbTPa3ByKOBBIX KOJIEOaHUSX.

Judpakmus csera.

Wutepdepeniys CBETOBBIX BOJIH

Konebanus u eonnol

74.

75.

76.

77.
78.
79.

80.
81.
82.
&3.
&4.
85.
86.

MeTon KOMILIEKCHBIX aMIUUIATY] W €ro NPpUMEHEHHUE K AHAJIM3Y KOJICOATCIBHBIX IIPOIECCOB. CBs3aHHbBIC

KoJIe0aTeNbHbBIE MEXaHUYECKHE CHUCTEMEI.

MeTO}] BCKTOPHBLIX JuUarpaMMm M €ro IMpUMEHCHUC MIPU HIYUCHHU MEXAaHUYCCKHUX U JJICKTPOMArHUTHBIX

KOJIeOaHHU.

3BYKOBBIE BOJTHBI B Pa3IMYHBIX CPEAAX.

YBTpa3ByKOBBIE BOJIHBI, HX T€HEPALUs U TIPIMEHEHHE.

YnapHble BONHBI, TOTY4YE€HHE TIPIMEHEHHE.

AxycTuka. Mcnons3oBaHne MEXaHMYECKUX KOJIEeOaHWH B HayKe, TEXHUKEe W MeauiuHe. (YIbrpasBykK, HH(pa3ByK,

BUOpaLun).

Axycrtuka. ®usuka cioyxa.

ConuToHsBL.

DNeKTpOMarHuTHbIE KOJICOaHHs U BOJIHBI.

ONeKTpOMarHUTHBIE BOJTHBI CBEPXBBICOKMX YaCTOT M UX UCIIONb30BaHUE.
duznveckue acrekTsl paclpoOCTPAHEHUS PaHOBOIH

duznvecKkne OCHOBBI PaIHOIOKAIIHH.

Du3HUECKUe OCHOBHI TEIEBUICHUS.
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Keanmosas onmuxa

87. JIromuHectientwms. [Ipupona SBICHNUS U IPHMEHEHHE.

88. JeiicTBHE JIa3epPHOTO U3IYYECHHs HA BELIECTBO.

89. KopIiryckyisipHO-BOIHOBOH [yaiu3M CBETa.

90. Jlaszepsl W UX IPHMEHEHUE.

91. Onrtuueckie KBaHTOBbIE TeHEepaTophl cBeTa. Pu3nveckue MpUHIUIB paboThHI.

92. Henuneiinas onTuka.

93. Henuneiinas peHTIeHOBCKAsE OITHKA

94, Buemnuii goroadpdexr. [Ipumenenue. DKcriepuMeHTa bHAs MIPOBEPKAa ypaBHEHMs DHMHIITEHHA Uil BHEIIHETO
dhoroaddexra.

Dusuyeckue memoonl U3MeperHus

95. W3MepeHue 3MeKTPUIECKUX BETHYUH.

96. Du3MYECKUE U3MEPEHNUS M X 3HAYCHUE JUIS HAYKH U TIPAKTHKH.

97. H3Mepenne HEdNEKTPUIECKUX BETMIUH JJIEKTPUYECKMMU METOIAMH.

98. MesxyHapojHas cuctema exunuil uameperus (CH) B MExaHUKe, TEPMOJAMHAMUKE.
99. DU3NYECKUE METObI M3YYEHHS CTPOCHHS 3EMIIH.

Keanmosas ¢uzuxa.

100.  CaepxmpoBomumMocTh. PH3UIECKHE OCHOBHI ABICHU. [IpuMeHeH e,

101. BeicokoremrieparypHast CBEpXIIpOBOANMOCTb. OCHOBHBIE SKCIICPUMEHTAIbHBIE JIAHHbIE, IIEPCIICKTHBBI.

102. KanToBast TEOPHsL IEKTPOIPOBOJHOCTU  MONYIIPOBOIHHKOB.

103. KBanrtoBast Teopust 3JIEKTPOMPOBOAHOCTH METAIOB (TEOpUst CBOOOIHOTO 3JIEKTPOHHOTO Tra3a, JJIEKTPOH B
[EPHOIMIECKOM TOJIe KPUCTAIIA)

104. Onnomepuble 3anaun KBaHTOBON MexaHUKd (KBaHTOBBIM rapMOHMYECKUI OCLUILIATOP, MPOXOKIEHHE MUKPOYACTHUIL
4yepe3 MOTSHIMAIILHBIE Oapbephl).

105. KsanToBsiit ycunurens CBY

106. TyunenbHbIi 3QEKT 1 €ro IPUMEHEHNE B DIEKTPOHUKE.

107. CeepxTekyduecTs.

108. Tleproauueckas cucTeMa SIEMEHTOB U CTPOESHHE aTOMOB.

109. KBanToBbIC sIBIICHHS B TBEpIbIX Tenax, addexr xozedcoHa.

110. 3¢ dexr ana.

111. Knaccuueckuii u kBauToBblii 3ddexr Xomna.

Amomuas u sdepHas huzuka

112. ®usuka peHTreHOBCKUX Jydei.

113. SAnepusie peakuunu aeneans. OUINUECKAE OCHOBHI SIBICHHUSL.

114. SAnepusie peakunu cuHTE3a. YIIPaBIsieMbIe TEPMOSICPHbIE PEaKITHH.

115. XosonHblii sLIepHBIA CHHTES.

116. Mozenu aroMHOTO szpa.

117. Dnemenrapubie yacTuipl. ICTOpHs OTKPHITUS (XPOHOJOIHYECKUN M (PM3MUYECKUI aCIIEKTHI).
118. Dnemenrapnbie yactuisl. CUCTEMATHKA DIIEMEHTAPHBIX YACTHII.

119. Dnemenrapusie gactuipl. KBapKoBBIE MOJIENH 3JIEMEHTAPHBIX YaCTHII.

120. Tleproanueckas cucTeMa 3JIEMEHTOB U CBEPXTSIKEIBIE JIEMEHTHI (JalleKue TPAHCYPAHBI)
121. ®usuueckre OCHOBBI METOIOB U3y4EHUS DIEMEHTAPHBIX YACTHII.

122. Crpoenue u 3Boitonus BeeneHHOM.

123. buonorudeckoe AeficTBHE HOHU3UPYIOMINX U3ITYyUCHHUH.

124. KoprycKymsipHO-BOIHOBOM JyaJTH3M MaTCpHH.

125. MbIciieHHBIH 9KCIIEPUMEHT U €70 POJib B Pa3BUTUH (PUIHKH.

126. HoGeneBckue naypearst 1o HU3UKeE.

127. On'tuko-MexaHuYecKast aHATIOTHS U €€ PoJib B Pa3BUTUH BOJHOBOH (KBAHTOBOM) MEXaHHKH.
128. Ponb pu3nUECKOTO SKCIIEPUMEHTA B CTAHOBICHHH KBAHTOBBIX MPEACTABICHHIA.
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1.KonTposbHbIe padoTHI.

Kontponbnas padora Nel mo teme: KuHemarnka M IMHAMHMKA MATEPHAJBLHOH TOYKH. 3aKOHBI

COXpaHCHMSA JHEPIruu U UMITyJIbCa.

Bapuant Ne 1

1.

2.

Kamenn Opocwim BepTHKaabHO BBEpX Ha BBICOTY h; = 10 M. Uepes kakoe Bpemsi OH yImajeT Ha
3eMJHg? a KaKyro BBICOTY h, TIOIMHMMETCS KaMeHb, €CIM Ha4albHYIO CKOPOCTh KaMHS YBEIHYHUTH
BJIBOE"

[llap Ha HUTH MOABCIICH K TIOTOJKY TPaMBailHOTO BaroHa. BaroH TOpMO3HTCsI, U €r0 CKOPOCTH 3a
BpeMsi t = 3 ¢ paBHOMEpPHO yMeHbILaercs oOT v; = 18 km/u 1o v, = 6 kM/4; Ha kakoii yron a
OTKJIOHUTCS IIPH 3TOM HUThH C IApOM?

C Gamram BBICOTOM h = 25 M ropu3oHTaILHO OPOCHIIM KaMEHb CO CKOPOCTBIO Vo =15 M/c. Haiiti
KUHeTH4Yeckylo Wy U MOTeHIHaIbHYI0 W, sHepruu KaMHs yepe3 BpeMs t = 1 ¢ Havyana JBMOKEHHS.
Macca kamas m = (0,2 xr.

Mornexkyna maccoit m = 4,65-107° kr, eTsimias 10 HOPMAaJIU K CTEHKE COCYa CO CKOPOCThIO vV = 600
M/C, ynapsieTcsi 0 CTeHKY M YIPYTo OTCKAaKMBaeT OT Hee 0e3 moTepu cKopocTH. Hall T uMITyiibe CHitbl
FAt, nonydeHHbI CTEHKOM 3a BpeMs yrapa.

Bapuant Ne 2

1.PaccrosiHue Mexay OByMsl cTaHiusMu merporoiuteHa [ = 1,5 kM. IlepByro momoBuHY 3TOTO
paccTOsIHUS TIO€3]l MPOXOIUT PABHOYCKOPEHHO, BTOPYIO — PAaBHO3aMEJIEHHO C TeM e I10
MOJIYJTIO YCKOpeHHueM. MakcuMaibHasi CKopocTh noe3na v = 50 km/4. Halitu yckopeHue a u
BpEMSI t IBIKCHHUS TT0€3/1a MY CTAHIIHSIMH.

2.Teno CKOJIB3HUT IT0 HAKJIOHHOM IIOCKOCTH, COCTaBIISIONICH C TOPU30HTOM YTOJI O = 45°. TIpoiing
nyTh s = 36,4 cM, Teno npuodpeTaeT ckopocTh v = 2 m/c. Hatu koapunueHT Tpenus k tena
0 TJIOCKOCTb.

3.CaMorieT IOJIHUMAETCsl M Ha BBICOTE /2 = 5 KM A0oCTHT cKopocTd L = 360 km/4. Bo ckoibko pa3s
pabota 4, coBepiaemasi Ipu MOAHEME TIPOTUB CUJIBI TSHKECTH, OoJbIie paboThl A, WayIIEH
Ha yBEJIMUEHUE CKOPOCTU camoreTa?

4. U3 pyxbs Maccoil m; = 5 KT BbUIETAET ITYJIsl MACCOM M, = 5 T CO CKOPOCTHIO V> = 600 m/c. Haiitu
CKOPOCTb V| OTIa4YH PYXKbsl.

Bapuant Ne 3

1. 3aBUCHMOCTB NPOMIEHHOIO TEJIOM MYTH § OT BPEMEHH t JaeTcst ypaBHeHUEM s = At* - B +CF,
e A =2 wm/c, B=3m/c*n C'=4 wm/c’. Haiitu: a) 3aBHCUMOCTb CKOPOCTH V U YCKOPEHUS
a OT BpeMeHH t; 0) paccTOsiHUE S, IPOHIEHHOE TEJIOM, CKOPOCTh L U YCKOPEHHUE a Tela uepe3
BpeMs t=2 C MocJie Hayajla JBUKEHUSI.

2. TpamBaiiHbIil BaroH Maccoil m = 5 T WUAET MO 3aKpyrieHuo paanycoM R = 128 m. Haiitu cumy
OOKOBOTO JIaBJIeHNs ' KoJiec Ha PEIbChl IIPU CKOPOCTH IBUKEHUS V =9 KM/4.

3. Kakywo paboty 4 Haj0 COBEPIINUThH, YTOOBI 3aCTABUThH JIBIDKYIIEECS TEJIO MAacCod m = 2 KT ag
ylie%mqmr, CKOPOCTh V1 = 2 M/C 710 V> = J M/C; 0) OCTAaHOBHUTHCS TPU HAYATHHOU CKOPOCTH Vo=
M/’

4. I'panara, jersiuas Co CKOPOCThIO v = 10 M/c, pazopBaiack Ha J1Ba OCKOJIKA. BosbImii 0CKOIOK,
Macca kotoporo cocrasisina 0,6 mMaccel BCeM rpaHarhl, IPOAOKAN JBUTAThCS B IPEKHEM
HampaBiI€HUH, HO C YBEJIWYEHHOM CKOPOCThIO U; = 25 m/c. HaliTu ckopocTh U, MEHBIIEro
OCKOJIKA.

Bapuant Ne 4

1.

Temno GpormieHo co CKopocThio Vo= 14,7 M/c o yritom o = 30° k ropu3oHTy. HaliTn HOpManibHOE @,
Y TAHTCHIIMAIBHOE @, YCKOPEHUs Tela yepes Bpems t = 1,25 ¢ nmocrie Hadana ABUKEHHUS.

2. I'mpbka maccoit m = 50 1, mpuBsI3aHHAs K HATU JUTHHOW [ = 25 CM, OMHCHIBaET B TOPU30HTAIBHOMN
IUIOCKOCTH OKPY>KHOCTh. YacTora BpamieHus TUPbKU 1 = 2 00/c. HaliTk cwily  HaTsbkeHUST HUTH
T

3. Tpamsaii 1BrKeTCs ¢ yckopenueM a = 49,0 cm/c’. Haiitn ko3 duImenT Tpenns k, €Il H3BECTHO, UTO
50% MoIIHOCTH MOTOpa MIET Ha NpeofosieHue cuiibl TpeHus U 50% — Ha yBeJIMYEeHHE CKOPOCTH
JBUOKEHUS.

4. Morekyna mMaccoil m = 4,65-107° xr, jersmias co ckopocthio v = 600 M/c, ynapsercss o CTEHKY
coCyla Mol ymioM o = 60° K HOpMaiM U ynpyro OTCKaKUBAET OT Hee Oe3 noTepu ckopoctu. Haitu
HUMITYNIbC CUIIBI AL, TIOTy4eHHBIM CTEHKOM 3a BpeMsl yaapa.

Bapuant Ne 5

1. Touka nBUKETCS MO OKpYKHOCTU paauycoM R = 10 cM C NOCTOSHHBIM TaHTC€HIMAIBHBIM

YCKOPEHHEM .. HaliTh TaHTeHIMaIbHOE YCKOPEHUE @, TOUKH, €CJIM U3BECTHO, YTO K KOHILY MATOrO
000poTa 1mocie Havyaja JIBUKEHUS JIMHEeHask CKOPOCTh TOUKU Vv = 79,2 cwm/c.

2. Jlvck BparmaeTcss BOKPYT BEPTUKAIBHON OcH ¢ yacToToi n = 30 006/muH. Ha paccrosHum T =

20 cM OT OCH BpallleHHs Ha TUCKE JIEKUT Teso. KakuM 1omkeH ObITh KO3((HUIUEHT TPEHUS k MEXTY
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TEJIOM U JIUCKOM, YTOOBI T€JIO HE CKaTUJIOCh C TUCKa?

3.  Haiitu paGoty A, KOTOpYyIO HaJ0 COBEpIINTb, YTOOBI YBEIUUYUTH CKOPOCTb JBM)KEHHS Teia

I\FdaCC(z)IZH m =/ T OT v; = 2 M/Cc 10 V.= 6 M/c Ha myTH s =10 M. Ha BceM myTu JeiicTBYeT cuiia TpeHHs
TP .

4. Teno maccoit m; = 5 Kr ynapsieTcs 0 HEMOABMXKHOE TEJIO Maccol m, = 2,5 KI, KOTOpO€ Mocie

ylapa HauMHAEeT ABUTaThCA ¢ KMHETUYECKOW sHepruen W'y, = 5 JIxk. Cunras ynap UeHTpaJbHbIM U

YIPYI'MM, HAlTH KHHETHYECKUE dHeprun Wy, u W'x; IepBoro Tea 10 U ociie ynapa.

Peneiinas koHTpoJIbHast paGoTa Ne2 110 TepMOAMHAMMKE M MOJIEKY/JISIpPHOH (u3uKe
Bapuant Nel

1. 6 r yrnekucnoro raza (C0,) u 5 r 3akucu azora (N,O) 3amonssaoor cocyn oobemom B 2-107°
m’. ~KakoBo o0Omiee naBinenue B cocyne npu temneparype 127° C?

2. Haiitu cpeHIo KBaJApaTUUHYIO CKOPOCTh MOJIEKYNI Ta3a, INIOTHOCTh KOTOPOTro MpH AaBieHuu 750
MM. pT. cT. paBHa 8,2- 10° r/cm’. 2) Uemy paBHa Macca OZHOTO KHIJIOMOJS DTOTO Iasa, €Cid
3HaUY€HME TUIOTHOCTH AaHO AJig Temneparypsl 17° C?

3. 7 r yrmiekucnoro rasa Obuto Harpero Ha 10° B ycioBusX cBOOOAHOTO pacmupenus. Haiitu

paboTy pacuiupeHus ra3a ¥ U3MEHEHHE ero BHYTPEHHEH dHEPTUu.

4. VneanpHas XOJMOQWIIbHAS MallnHa, padoTtaromasi mo odparHoMy nukiny KapHo, coBepmiaer 3a omuH
uKi padory, paBuyo 3.7 kJlx. [Ipu sToM oHa Geper Temo oT Tena ¢ temmneparypoi t, =-10° C B
nepegaeT Temio Teny ¢ Temneparypoit +17° C. Haiitu: 1) k. m. A. uukia; 2) KOJUYECTBO TeIUIa,
OTHSATOTO Y XOJOAHOIO Tejla 3a OAUH LUKJI; 3) KOJUYECTBO TEIja, NEPEJAaHHOIO ropsueMy Tely 3a
OJIMH ITUKIJI.

Bapuant Ne2
1. bannon emkocteio 12 51 HanonHeH azoroM npu AasneHuu 8,1 Mlla u temneparype 17° C. Kakas
Macca a30Ta HaXoAuTcs B OasioHe?

2. HaiiTu ynenpHy0 TEIUIOEMKOCTHh IIPU NMOCTOSHHOM [JABJIEHUM Ia30BOM CMeECH, cOCTOAIEH n3 3
KMOJIEH aproHa u 2 KMOJIEH a30Ta.
3. lo kakol TeMImeparypsl OXJaJuUTCs BO3AYX, Haxoxadwuiics npu temmneparype 0°C, eciu oH

pacmmpsieTcst annadbaTudecku oT oobema V; 1o oosema V =2V,?

4. UneanpHas TeruioBas MaimiuHa, pabortaromnas mo uukiay KapHo, monydaer 3a KaxAbld LUKI OT
HarpeBarens 2,512 xJlx. Temneparypa HarpeBarens 400° K, temneparypa xomomuiabHuka 300° K.
Haittu paboty, coBepuiaeMyr0 MaIIMHOM 3a OIMH LMKJI, W KOJIMYECTBO TEIUIA, OTAABAEMOIO
XOJIOAWIBHUKY 32 OIMH UKL

Bapuant Ne3

1. 5t azora, Haxomsmierocss B 3aKpbITOM cocylde oobemoM 4 n1 mpu Ttemmeparype 20° C,
HarpeBatoTcst 10 temneparypsl 40° C. HaliTu naBieHMe ra3a 10 ¥ II0CJI€ HarpeBaHMsL.

2. 12 r a3oTa HaxXOAATCS B 3aKPBITOM cocyiae oobemMoM 2 i mpu Temmeparype 10° C. ITocne
HarpeBaHus JaBleHHE B cocyae crano paBHo 10* mm pr. cr. Kakoe komuyecTBo Tera GbUI0
COOOIIeHO Tra3y MpU HarpeBaHUu?

3. B 3akpeitom cocyne Haxomutrcsi 20 r aszora u 32 r kuciopoma. Haiitu wu3MeHeHue

BHYTPEHHEW JHEPrUU 3TOM CMECH ra3oB MPHU OXJIAXKJICHUU ee Ha 28°.

4. VneanbHas TerioBas mamuHa padotaet mo mukiy Kapuo. Ilpu stom 80% Temnma, momy4aemMoro ot
HarpeBarels, mepefaeTcs XONOoauIbHUKY. KomndecTBo Termma, mojiydaeMoe OT HarpeBarensi, paBHO
6.28 xJIx. Haiitu 1) k. m. a. mukia, 2) padoTy, COBEpUICHHYIO MTPH MOJTHOM IHKIIE.

Bapuant Neo4

1. 12 r rasa sanumaror o0vem 4-10° M’ mpu temneparype 7° C. H03cne HAarpeBaHUs rasa Ipu
MOCTOSSHHOM JIaBJIEHMM €ro IUIOTHOCTh cTana paBHa 0,6 kr/m°. Jlo kakoil Temmeparypbl
Harpesu rasz?

2. Kakoe KOIMYECTBO TeIUIa HaJ0 CcOooOmMTh 12 T KHCiIoponaa, 4ToObl Harpeth ero Ha S50° mpu
MMOCTOSIHHOM JIaBJICHUH

3.5.56. 1) Haiitu cpeaHior KBaapaTHYHYK CKOPOCTh MOJICKYN Ta3a, IDIOTHOCTh KOTOPOTO TMPH
nasnennn 750 M. pT. cT. paBHa 8,2- 107 r/cm’. 2) UYeMy paBHa Macca OJHOTO KHMJIOMOJIS TOTO
rasa, €CJI 3Ha4eHHe MIOTHOCTHU JIaHO sl TeMieparypsl 17° C?

4. UneanvHas XonoAuibHas MalluHa, padoTatoas mo ooparHoMy 1ukiny KapHo, nepenaer Temio ot
XOJNOJUIbHUKA ¢ BoAoM npu Temneparype 0°C KUnATUIBHUKY ¢ BOJIOM mpu Temneparype 100°
C. Kakoe xonuuecTBO BOJBI HYKHO 3aMOPO3UThH B XOJOAWJIBHUKE, YTOOBI MPEBPATUTh B map 1 Kr
BOJIbl B KUTISITUIBHUKE?

Bapwnant Ne5
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1. 10 r xucmopona nHaxomstcsa mon nasienueM p =304 klla mpu Temmeparype 10° C. Ilocme
paciupeHus BCIEACTBUE HATPEBAHUS TPH TMOCTOSHHOM JaBJICHUM KHUCIOPOHA 3aHsaia o0bem 10
n. Hawitu: 1) oObeMm rasa o pacmmpeHus, 2) TeMIeparypy rasa TMocjie paclupeHus, 3)
IJIOTHOCTh Ta3a JI0 pacliupenusi, 4) IUJIOTHOCTh ra3a IOCJe pacIly PeHusl.

2. B 3akpeitom cocyne Haxomautrcsi 20 r aszora u 32 r kuciopoma. Haiitu wu3MeHeHue
BHYTPEHHEN JHEPTHUH 3TOW CMECH ra30B MPHU OXJAXKICHUHU €€ Ha 28°.

3. 1) Haiitu cpeaHio0 KBaapaTHYHYIO CKOPOCTh MOJIEKYA Ta3a, MJIOTHOCTh KOTOPOTO MPH JABICHUU
750 mM. pr. cT. paBHa 8,2- 107 r/cm’. 2) UYeMy paBHa Macca OJHOTO KHMJIOMOIS DTOTO Ta3a, eCiu

3HaYEHUE TUIOTHOCTHU AaHO Jyis Temneparypsl 17° C?
4. HaiiTu ©3MEHEHHUE SHTPOIMUH IPpHU IUIaBIeHUH | Kr abaa, Haxoasmierocs npu 0°C.

KonTposabHas paGora Ne 3 mo TeMe NOCTOSAHHBIN TOK.

Bapuanr 1.
3amaua 1.Cuna Toka B MeTaumueckoM mposoanuke I = 0,8 A, ceueHue npoBogHuKa S = 4 MM’
[IpuHKMMas, 9TO B KaXIOM CM° MeETala COAEPXKUTCA N, = 2,5 10* CcBOGOTHBIX DIEKTPOHOB,

OMPEAEIIUTh CPEIHIOD CKOPOCTh UX HAIIPaBIEHHOTO JIBU)KEHUS.
3amaga 2.Kak Hamo coenquHUTh OOMOTKM JBYX HarpeBaTeliedl OIMYIICHHBIX B CTaKaH C BOJOW,

4TOOBI BOJla CKOpEC 3aKuIena? QHapannem,Ho, T.K. COMMPOTUBJICHUEC YMCHBLIIACTCA: MPHU OAWMHAKOBOM
HAPsKCHUW  THATAHUA KOJUYCCTBO TCIJIOTHI Q 06[QaTHO IMPONOPIIMOHAIBHO COIIPOTHUBICHUIO
Harpy3KHu.)

3agada 3.JlamMmoyka W peocTar, COCAMHEHHBIE MOCIEA0BATEIbHO, MPUCOCIUHEHBl K HCTOYHHUKY
Toka. Hanpspkenue Ha 3axxumax slamnouku U= 40 B, a conporusnenue peoctara R = 10 Om. Bremnss
nens notpedmsietr momuocts P = 120 BT. Haiitu cuty Toka B ienu. _

3anaua4. Ompenenurb BHYTpEHHEE conpoTuBieHue akkymynstopa ¢ OC 2 B, 3amkHyTOro
IIPOBOJHUKOM conpoTusieHueM 2 Om, eciiu cuiia Toka 11 nenu pasHa 0,8 A.

Bapmuanr 2

3amaya 1.B nenp BKIIIOYEHBI MapajuleIbHO MEAHAs W CTajdbHas MPOBOJIOKA PABHOW JIMHBI U
ceueHus. B kakoi U3 HUX BBIJEIUTCS OOJbIIee KOJIUYECTBO TEIJIOTHI 32 OJTHO U TOXKE BpeMsi?
(B _MenHoOl pOBOJIOKE, T.K. €€ CONPOTHUBIECHUE NPU OJIMHAKOBBIX T€OMETPUYECKUX PA3MEPAX MEHBIIE,
a Ipy  OAMHAKOBOM HAMNPSHKEHWU THUTAHUS KOJIUYECTBO TEILIOTHI 00paTHO MPONOPIUOHAIBHO
CONPOTHBICHUIO HATPY3KH).

3amava 2.I1pu cune Toka [ = 3 A Bo BHemiHel 1ienu O6arapen BbIAEIseTCS MOITHOCTH Py =18 BT,
npu cuie Toka [, = 1 A, coorBerctBeHHO P, = 10 BT. Onpenenuts 3/C u BHyTpeHHEE CONPOTUBICHUE
Oarapen.

3amaua 3.M13 HMKEIMHOBOW JE€HTHI TONMMHONW 0,2 MM M IUPUHOH 3 MM HYKHO W3IOTOBUTH
peoctar Ha 2,5 Oma. Kakoll JUIMHBI HY)HO B3STh JICHTY U KAKO€ MAaKCUMAJIbHOE HAIPSHKEHUE MOXHO
MOJaTh Ha 3TOT PEOCTaT, €ClU JAOMYyCTUMAasi TUIOTHOCTh TOKa Ui HUKenuHa j = 0,2 A/MM?, p=410"7
Om-m.

3amaga 4.K reneparopy ¢ OJC 230 B mnoxaximroueHo comnportuBieHue 2,2 OM. YeMy paBHO
COMPOTHUBIICHUE T€HEPATOPa, €CIIU HAMPSHKEHUE Ha €ro 3aKuMax Mmpu 3ToM paBHo 220 B?

Bapuanr 3

3amava 1.BrIcOKOOMHBII TIPOBO OMHOPOAHOTO ceueHus u JutruHou 10 M 3ambikaeT OGarapero ¢ DJ[C
B 30 B. UeMy paBHa Hanps»KEHHOCTH I0JIs1 B 3TOM IIPOBOIHUKE?

3agada 2.TOK KOPOTKOTO 3aMBIKaHUSI UCTOYHUKA TOCTOSTHHOTO ToKa ¢ DJ[C 12 B cocrasisieT 40 A.
Haiitu conpotuBieHue, KOTOpoe HEOOXOIUMO MOJKIIOYUTh BO BHEIIHIOIO II€b, YTOOBI MOMYyYUTh OT
ATOTO UCTOYHUKA TOK 1A?

3anaya 3. DnekTpoHarpeBareibHble NMPHOOpPH Ha KOTOphIX ykazaHo Py = 600 Bt, U, =220 B u
P, = 400 Bt, U, =220 B noakJ/iro4eHsbl N0CJIeA0BATEIBHO B ceTh ¢ HanpsixeHnueMm 220 B. Kakas
MOIIIHOCTB OyeT BBIJICNIATHCS HAa KAXKI0M U3 HUX?

3amaua 4.O7€KTPUYECKYIO JaMIIOUKy conpoTuBieHneM 240 OM, pacCUMTaHHYIO Ha HANPSKEHUE
120 B, namo mnurtate OT cetu ¢ HampspkeHuem 220 B. Kak Hajgo MOAKIIOUUTH JOMOJHUTEIHLHOE
COTIPOTUBJIEHHE W KAKOW JJIMHBI I0JDKEH OBITH MPOBOJHUK M3 HUXpOMa cedenueM s =0,55 MM, 4TOObI
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JaMIIOYKy MOYKHO BKIIOYMTH B ceTh 220 B? (VmenpHOE compoTuBieHHMe HHMKenuHa pasHo 110 107
OMm-Mm). _

Bapuanr 4

3amaya 1.Tok Tedyer mo mpoBOIHUKY, (opma KoToporo mokazaHa Ha puc.l. OpuHakoBa wWiIn
pa3iryHa HaNpsHKEHHOCTH IOJISl B MECTaX € Y3KUM U IIHUPOKUM cedeHreMm? OTBeT 000CHOBATh.

_3anaua 2.Haiinute pazHocTs noteHuuanoB Mmexay ToukamMu A u B ( B u C) cm. puc.2, ecnu E| =2
B,E2:2B,R1:O,SOM,RZZSOM,HZ1OM,I’QZI,SOM. _

3anaua 3. Tox B npoBogHuKe conpoTuBieHueM r = 100 Om paBHOMepHO HapacrtaeT ot [, =0 1o I
= 10 A B Teuenue t = 30 c. UeMy paBHO KOJMYECTBO TEIUIOTHI, BBIJEIUBILIEECS 3a 3TO BPEM B
MPOBOIHUKE?

3anaga4.OnpenenuT MmIOTHOCTh TOKA | B JKEJIE3HOM MpoBoAHMKE JAnuHON L = 10 M, eciu npoBoa
Haxoxurcs noj Hanpsokenre U = 6 B.(ViensHoe conportusnenue xenesza p = 9,8 10° Om-m.

E 8 E1 Ey E,
e | —— B |
st ]! — |
R2
e I 1
— ¢
Puc. 1. Puc.

KontponbHnas padora Ne 4. MarHuTHoe 1ose B BAKyyMe».
Bapuanr 1.

1. JIuneinslii mpoBOAHUK JUIMHOM 20 CM INpU cuie TOKa B HEM 5 A HaxoOuTCs B OAHOPOAHOM
MarHuTHOM mojie ¢ uaaykuuei 0,2 Tn. Eciau yron, oOpa3oBaHHbIN MPOBOJHUKOM C HalpaBICHUEM
BEKTOpa MarHUTHOW MHAYKUMH, paBeH 30°, TO Ha IPOBOJHUK AEHCTBYET CHIIA, MOIYIIb KOTOPOM
pasen: 1)0,1H. 2)10,0H. 3)0,2 H. 4)20,0H. 5)I1,0H.

2. [IpsMonuHENHBI NPOBOAHMK C TOKOM JJIMHOW 5 CM MNEPHEHIUKYISPEH JHMHUAM HWHAYKLUU
OJHOPOAHOIO MarHUTHOTIO MoJsl. YeMy paBeH MOIY/Ib MHAYKLIUN MAarHUTHOI'O IOJISA, €CIU MIPU TOKE
B 2 A Ha MPOBOJHUK JACUCTBYET CUiIa, MOAYJIb KoTopoil paBeH 0,01 H? 1) 0,0001 Tn  2)
0,001 Tn 3)0,1Tm 4)1Ta 5)10 Tn.

3. Ecnu 3apspkeHHas 4dacTHLa, 3apsii KOTOPOM ¢, ABWXKETCS B OJHOPOJHOM MAarHUTHOM IIOJNE C
MHIYKIUeH B MO OKPY)KHOCTH pajiycoM R, TO MOIylb MMIYIbca dacTHIbI paseH: 1) gR/B 2)
gB/R 3) 4BR 4) B/qR 5) R/qB.

4. Ha puc. u3zobpaxeHo ceyeHHEe JBYX MPSAMOJUHEHHBIX OECKOHEYHO [JIMHHBIX MPOBOJHHUKOB C
TokoM. PaccTosinue AB mexay npoBogHukamu paBHo 10 cu, I, =

20 A, I, = 30 A. HaiitTu HanmpsHKEHHOCTh MarHUTHOTO TOJI, 0 L
BbI3BaHHOro tokaMu I, u I, Touke M;. Paccrosuus M4 = 2 o—@® |
CM. M A B

5. Karymka nuamerpom 10 cm. umeromast 500 BUTKOB, HAXOAUTCS
B MarHuTHOM moje. Yemy OyneT paBHO cpenHee 3HadeHue DJIC MHAYKIIMU B ATOM KaTyIIKe,
€CJIM UHIYKUUS MarHUTHOTO NoJs yBenuuuBaercs B Teuenue 0,1 ¢ ot 0 go 2 Tn?

6. B 0IHOPOIHOM MAarHUTHOM IOJIE€, MHAYKIUS KoToporo paBHa 0,5 B6(m’, ABHKETCA PaBHOMEPHO
npoBodHUK MHOWO 10 cm. Ilo mpoBomHuMKy Teder Tok cuiod 2 A. CKOpOCTb JBHUXKEHHS
npoBoaHuKka 20 cm/c U HampaBlieHa OHA TMEPHEHIUKYISIPHO K HAMpPaBICHUIO MAarHUTHOTO TMOJS.

aitu: 1) paboty mepemenieHust npoBogHUKa 3a 10 cex ABMXKEHUS, 2) MOUTHOCTh, 3aTPAueHHYIO
Ha 3TO JBUKCHUE.

Bapuanr 2.

1. JluHelHbpI NPOBOAHUK JUIMHOM 60 CM mpu cuiie Toka B HEM 3 A HaxoOuTCsl B OAHOPOAHOM
MarHuTHOM mnose ¢ uHaykuued 0,1 Tn. Ecinum npoBOOHUK pacmloiioKeH MO HANpaBJICHUIO JMHUMN
WHIYKIIMM MarHUTHOTO TOJISl, TO Ha HEro JEUCTBYET CHJIA, MOJAYJIb KOTOPOW paBEH: 1)0,18H
2)18,00H 3)2,00H 4)0,30H 5)0,00H

2. [IpsAMONMHENHBIN MPOBOIHUK, 10 KOTOPOMY T€YET IOCTOSHHBIM TOK, HAXOAWUTCA B OJHOPOJHOM
MarHUTHOM II0JIE U PACIOJIOXKEH MEPHEHIUKYISIPHO JMHUSAM MarHUTHOM MHAyKIuu. Ecim 3toT
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NPOBOJAHMK MOBEPHYTh TaK, 4TOOBl OH pacnonaraics mnoi ynioM 30° K JIMHUSIM MarHUTHOM
WHIYKIIMW, TO CHJIa AMIiepa, IelCTBYyIoas Ha Hero: 1)yMeHbIUTCs B 4 pasa; 2) yMEHBIIUTCS B 2
pasa; 3) ocTaHeTcsi HEeM3MEHHOM; 4) yBenuuuTcs B 2 pa3za; 5) yBenuuurcs B 4 pasa.

3. B 01HOPOIHOM MarHUTHOM MOJI€ ¢ MHAYKLIHMEN B BpalllaeTcs 4acTUIla MAcCOM m, UMEIoIIas 3apsij
q. Kak u3MeHHTCS paauyc OKPYKHOCTH, €CIM MHAYKUUsS B yMEeHbIIMTh B 2 pasza, 3aps] He
M3MEHSTh, & MacCy YBEIWYHTH B 3 paza? 1) ymeHnbmmutes B 2/3 pasa; 2) yBenuuurtcs B 1,5 pasa; 3)
YMEHBIIUTCS B 6 pa3; 4) yBenuuutcs B 6 pas; 5) ymeHbIutcs B 1,5 pasa.

4. B 01HOPOAHOM MarHUTHOM MoJ€, UHAYKIUS KoToporo 0,1 Tz, nBuxkercs npoBOAHUK AjanHOIO 10
cm. CKOpOCTh IBHJKEHUS MPOBOAHMKA 15 M/c ¥ HampaBlieHa OHA NEPIEHIUKYIIPHO MarHUTHOMY
nosto. YeMy paBHa MHAyLMpoBaHHas B mpoBogHuke JJ[C?

5. Ha puc. u3o0pakeHo cedeHue ABYX NPSMOJIMHEHHBIX OECKOHEYHO IJIMHHBIX MPOBOJHUKOB C
TokoM. Paccrosnue AB mexay npoBoguukamu paBHo 10 cum, I
=20 A, [, = 30 A. HaiiTu Hanps»KEHHOCTh MarHUTHOTO MOJI, i
BbI3BaHHOrO Tokamu I, u I, Touke M;. Paccrosuue M;4 = i
4 cm.

6. KpyroBoii KOHTyp HOMENIEH B OAHOPOJHOE MAarHUTHOE IIOJIE
TaK, 4YTO IUIOCKOCTh KOHTYpa NEpPIEHIUKYISpHA CHIIOBBIM
nuHusIM nofist. HampsbxkeHHocTh MarHuTHOTO 10N 150 kKA/M. 1o KOHTYpY TedeT TOK cuioi 2 A.
Pamuyc xontypa 2 cm. Kakyio paGoTy Hajo coBepuIuTh, 4TOOBI MOBEPHYTH KOHTYp Ha 90°
BOKPYT OCH, COBNAJarollell C JTuaMeTpOM KOHTypa?

Bapuanr 3.

1. Kakyto pa3mepHocTs B cuctreme CH nMeer equHuna n3MepeHuss MarHUTHOM MHAYKLIMH?

1) xr/(A-c*m); 2) A-c*/(xrm); 3) H/(A-M); 4) H/(AM); 5) Awm (kr-c?).

2. DIeKTpOMAarHUTHBIA YCKOPHUTENb TMPEACTABISICT COO0OM JBa TIPOBOJAA, PACIOJOKEHHBIE B
TOPU30HTAIBHOM IIOCKOCTH Ha paccTosHUM 20 cM JIpyr OT Apyra, M0 KOTOPHIM MOXET CKOJIb3UTh
0e3 TpeHus MeTaJTTMYeCKas MepeMbluka ¢ Maccor 2 Kr. MaruutHoe nosne ¢ uaaykuueit B = 1 Tn
NEePHEHANKYISIPHO IUIOCKOCTH JBWXKEHHUS mepeMblukd. Kakoil TOK clieqyeT NponyCTUTh IO
NepeMbIuKe, YTOObl OHA, IPONAS MyTh 2 M, puodpena ckopocts 10 m/c? 1)10 A 2) 50 A 3)100
A 4)250A 5)300A

3. Ecau aBa npoTOHA IBHKYTCS B OAHOPOJHOM MAarHMTHOM I0JIE€ B IUIOCKOCTH, NEPIEHAUKYISIPHON
JIUHUSAM WHIYKIIUM MarHUTHOTO TOJIS, MO OKPYXKHOCTSAM paauycoB R, u R, , TO OTHOIIEHHE UX
KHMHeTHuecKkux suepruii K,/ K, papuo: 1) R; /R ; 2) R’ /R: ;

3) R/R 5 4) R/R,;5) 4. :

4. Ha pwuc. u300paxxeHO cedeHUE JABYX IMPSIMOIUHEHHBIX A
OECKOHEYHO JIMHHBIX MPOBOAHUKOB C TOKOM. PaccrosiHue
AB wmexny npoBonHukamu paBHo 10 cm, I = 20 A, I, = 30 A. HaliTu HanpsKEHHOCTb
MarHuMTHOTO IT10JIs, BEI3BAHHOTO TokaMu I, m I, Touke M;. Paccrogsaus BM, = 3 cu.

5. B marautHOM nosie, uHAyKusa kotoporo B = 0,05 Tn, Bpamaercs crepkeHb AauHo [ = 1 m
c yriaoBoil ckopocTeio ® = 20 pazn/c. Ocpk BpalleHus MNPOXOAUT Yepe3 KOHEL CTEPKHS U
napaieibHa mMarHuTHomy nonto. Hatu OJIC MHAYKIMM € BO3HHUKAIOIIYIO Ha KOHIAX

CTCPIKHA.

6. /lBa nIpAMOIMHEHHBIX  JJIMHHBIX MapaJyIebHBIX MPOBOJHHUKA HAXOAATCS HAa HEKOTOPOM
paccTossHUMU npg or gapyra. [lo nmpoBOgHMKamM TEKYT TOKHM, PaBHBIE IO BEIWYHMHE U IO
HamnpaieHuo. HallTu cuiny Toka, TEKyHIero Nno KaXJoMy M3 IPOBOJHHMKOB, €CIH H3BECTHO,
YTO JIJISI TOTO, YTO OBl pa3ABUHYTh 3TU INPOBOJHMKU Ha BJBOE OOJIbIIEE PACCTOSHUE, IPUIIOCH
COBEpIIUTH PaboTy (HA €AMHUILY JUIMHBI IPOBOAHUKOB), paBHYIO 5,5 MK/[x/Mm.

Ml
=

Bapuanr 4.

1. Kakyto pazmepHocTs B cucteme CH nmeeT ennHuLa U3MEepeHns MarHUTHOTO NOTOKa?

1) H/(A-M?); 2) kr/(c*A); 3) HMY(A); 4) kr-m/(c*A); 5) HM/A.

2. DJEeKTPOH, YCKOPEHHbIN pa3HOCThIO oTeHImanoB U = 100 B, Bieraer B 0HOPOJIHOE MAarHUTHOE
nojie, JIMHUU WHAYKUWHA KOTOPOTO TEPHEHAMKYISIPHBI HAMpPABICHUIO €ro ABMXEHUA. WHIyKIus
MarauTHOro noust B = 2-107 Tit. Paauyc OKpyKHOCTH, [0 KOTOPOM JABUKETCS DIIEKTPOH, PABEH:
10,5-10*m  2)1,0:102m  3)1,7-10*m  4)3,4-10" m. 5)5,0m

3. 17.Ecin nBa 3MEeKTpOHAa ¢ KMHETHYECKUMHM 3HeprusiMu K; m K, COOTBETCTBEHHO IBHMIKYTCS IO
OKPY>KHOCTSIM B OJHOPOJHOM MarHMTHOM IIOJI€ B IJIOCKOCTH, NEPIEHIUKYISIPHON JTUHUSIM UH TyKIIUU
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10711, TO OTHOIIEHUE MX nepuonos oopamenus 7,/T>pasuo: 1) Ki/Ky;  2) KJ/Ki; 3) (Ki/Ky)"; 4)

(KQ/K] )1/2 ) 5) 1
4. JIBa nmpsAMOMTUHEHHBIX OECKOHEUHO JJIMHHBIX MPOBOAHUKA PACIIOIOKEHBI MEPIEHANKYIIPHO APYT K
JpYyTy ¥ HaXOAATCA BO B3aMMHO-NIEPIEHAUKYISIPHBIX IUIOCKOCTAX (cM. puc.) Hailitu HanpskeHHOCThb
MarHuTHOTO IIOJISI B Touke M, ecau I, =2
A, I, = 3 A. Paccrosaust AM, =1 cMm u - A AB
=2 cm. . i A
5. B ogHOpOAHOM MarHUTHOM TIOJIE, b
nHAyKnusa kortoporo B = 0,8 T,
pPaBHOMEPHO  BpallaeTCs paMKa C

JIOBOM CKOpOCThIO ® = 15 pag/c.
ﬁrnomam, pamku S= 150 cm’.  Och
BpAIICHUSI HAXOAUTCS B TJIOCKOCTH PAMKH M cocTaBisieT yroa o = 30° ¢
HampaBJIeHWEM MarHutHoro mnoas. Haitm wmakcumanshHyro OJ1C
UHIYKIUU e BO BPALAIOIIECHCS pAMKE.
6. Mennblii uck paguycoM I' = 5 cwM, IDIOCKOCTh KOTOPOIO IEPIEHAUKYISpHA K HaNpaBICHUIO
MarHUTHOTO TI0JIs, BPAIIAETCs ¢ 4acTOTON vV = 3 06/cex. Unaykuus marautaoro nonst B = 0,2 Ta. Tox
I =5 A mpoxoaut no paauycy aucka ab (a u b—ckonp3siiue KOHTakThl).. HaliTu MOIIHOCTH Takoro
JIBUTATEIISL.

KonTtpoabHas padora Ne 5 mo teme «CoBpeMeHHbIE MPeICTABJIECHUS 0 CTPOCHUH aTOMOB.

Bapmuanr 1.

1. OGbsacuure pesynbrarel onbitoB ®Ppanka u Tepua, cm. puc. 1. KakoBa jivHa BoJHA CBETa
U3JTy4aeMOro aToMaMH PTYTH IIPU NEPeXoie UX B HOPMAIbHOE COCTOsIHUE?

2. Bo CKOIBKO pa3 YBEIUUMTCS PaanyC OPOUTHI IEKTPOHA B aTOME BOIOPOJIA, HAXOISIIETOCS B
OCHOBHOM COCTOSIHUM TIpH BO30YXIEHUH €ro

L4 (mA) KBaHTOM cBeTa ¢ 3Heprueit 12,09 3B?
3. BomnoBas (QyHKUMS, ONMCHIBarOmas 2S -COCTOSHUE
' 9JICKTPOHA B aroMe  BOAOpPOAa  HWMEET  BHI:
w(p) =1/427)(2— p)exp(—p/2), TAC P -
. : . U(B) pacCTOsIHUE DJJIEKTPOHA OT siApa BBIPAKEHHOE B
— aTOMHBIX euHuIax. ONpeenuTh pacCTOSHHE OT A7pa,
0 5 10 15 Ha KOTOPOM BEpPOSTHOCTh OOHApYKECHHUS SIICKTPOHA
UMeEeT MaKCUMallbHOE€ 3HaueHue?  p = r/a - MmepBblid

Puc. 1. OOpOBCKHUI pasnyc OpOHTHI.

4. Hanucars (opMyIIbl SJIEKTPOHHOTO CTPOEHHUs aToMoB: 1) Gopa ( Z =5), 2) ymepona (Z =6), 3)
Hatpust (Z = 11).

5. OHpC,Z[eJII/ITB HOpHI[KOBLIfI HOMCp DJJICMCHTa B nepno;mqecmixi CUCTEMC MCHILCJICCBH., €Ciin

rpaHv4Has 4actora K-cepum XapakTEepUCTHYECKOIO PEHTICHOBCKOIO M3JIy4Y€HUs COCTaBIISET
5,55-10" T'm.

6. Onpenenuts MakcMMajabHOE 3HAYEHHE OPOUTAIBHOIO MOMEHTA WMITyIbCa OJIEKTpOHA U
BO3MOKHBIC 3HAYEHUS €r0 MPOCKLUN HAa HAIIPaBICHUE BHEIIHETO MAarHUTHOIO IIOJISI B COCTOSIHUH,
OIpENEIAEMOM IVIaBHBIM KBAHTOBBIM YUCJIOM N = 4.

Bapuanr 2.

1. Ilpu kakoM yCJIOBHHU B CIEKTPE aTOMa BOIOPOJa BO3HUKAIOT BCE CEPUU M3IYUEHHUS €ro crekrpa?
[TosicHuTe Ha cxeme MPOUCXOXKICHHUE OTHOM U3 Cepuil M3Iy4YeHHUs CIIEKTpa aTOMOB BOAOPOJA.

2. ®oroH c sHepruen 16,5 3B BbIOMIT M3 HEBO3OYXKJIEHHOTO aTroMa BoJopona 3J1eKTpoH. Kakyio
CKOPOCTb OyA€T UMETh ATOT IEKTPOH BIAJIH OT siipa aroma?

3. DIeKTpoH aroMa BOJOPOJAa B OCHOBHOM COCTOSHUHW OTHCHIBAETCS BOJIHOBOW (YHKIIMEH:
w =C-exp(—r/a). Onpenenuts OTHOUICHHE BEPOSTHOCTEH  Wi/W, TpeObIBaHHS  DJIEKTPOHA B
chepuueckoM cioe TommuHOW r=0,0lawm pagmycamu 1, = 0,25a, ur, =2a.

4. Hamucatb opMyInbl 35IeKTpOHHON KoH(pUrypauu s atomos: 1) kucnopona (Z = 8), 2) xnopa (Z =
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17).

5. Omnpenenutbs MNOPSAKOBBIA HOMEp 3JIEMEHTa B MEPUOAUYECKONW CHCTEME BJIEMEHTOB
MenneneeBa, ecinu AnuHA BOIHBI A K, —cepuu ero xapakTepuCTHYECKOTO M3ITYYCHUS COCTABIISET
72 M.

6. Ilouemy st oOHapyxkeHus AekTpoHa B onbiTax [llTepHa u ['epnaxa ucnonb3yoT Myykd aTOMOB,
MPUHAJIEKAIIUX [IEPBOU IPYIIIE NEPUOIUUECKON CUCTEMBI, IPUYEM, B OCHOBHOM COCTOSIHUU

Bapuanr 3.

1 OnpenenuTh HaUMEHBLIYIO SHEPIHIO, KOTOPYK HEOOXOAMMO COOOIMTH aTOMy BOAOPOAA JUIS
BO30YKIEHUS €r0 MOJTHOTO CIIEKTPA.

2 B nokosiemMcsi aroMe BOAOPO/a JIEKTPOH IEPEIIENT ¢ 5-TO SHEPIETHIECKOTO YPOBHS B OCHOBHOE
cocrosinue. Kakyro ckopocTh mproOpesnt aroM 3a cyet ucmyckanus gporona?

_T,

. a ~
€ "" Haiitu

3 Ilcu — QpyHKUIUS SIEKTPOHA B OCHOBHOM COCTOSHHMHM aTOMa UMEET BHJI: y(r)= 3

na
CpeaHee pacCTOsIHUE <> 3JICKTpOHA OT sapa.

4 Hamucars GopMydy SIEKTPOHHOM KOH(pHIypauuum aromoB: 1) amomunaus (Z =13), 2) aprona
(Z=18).

S Onpenenure miuMHY BOJHBI CaMOl JJIMHHOBOJHOBOM JMHMU K, — CEpUM pPEHTIEHOBCKOIO
XapaKTEPUCTUYECKOTO CIEKTpa, €CIU aHOJ PEHTI€HOBCKOM TpPYOKH H3rOTOBJIEH W3 IUIATUHBI.
[TocTossHHYIO SKpaHUPOBAHUS G MPUHATH PaBHOM 1.

6 Moker M BEKTOp MAarHUTHOTO MOMEHTa OpPOMTAJBHOTO MOMEHTA HWMIIYJIbCA OJIEKTPOHA
YCTAaHOBUTBLCS CTPOTO BIOJIb JUHUM MarHUTHON UHIYKIUU? OTBET 000CHOBATb.

Bapuaur 4.
I. CpaBHUTE MUHUMAaJIBHYIO 4acTOTy cepuu JlaliMaHa Vi U MAKCUMAIbHYIO YACTOTY Vyax JTUHUH

n3nydyeHust cepuu banbmepa.

2. ®otoH ¢ 3Heprueii 25,0 5B BHIObIBAET AMEKTPOH U3 MOKOSILEroCs aroMa BOAOPO1a, HAXOSIIErocs B
MIEPBOM BO30YKIEHHOM COCTOSIHMU. C KaKoil CKOPOCThIO OyAET IBUraThCs AJIEKTPOH BAIK OT siapa’?

3. DJIeKTpoH B aToME BOAOPOAA HAXOAUTCS B B OCHOBHOM COCTOSIHMH, OIHMCBIBAEMOM BOJIHOBOM
ynkuueii: v = Aexp(—r/r). Haiitu suepruro snexrpona E m pammyc mepBoit 60poBCKoi
opbutsl 1. (Ykazanue: Vcnons3yiite ypaBHenue lpeaunrepa).

4. Kakue u3 ¢opMyn IEeKTPOHHON KOHQUrypauuu sBISIIOTCS BepHbIMH?  Kakum snemeHTam OHHU
cootBetcTBYIoT? 1) 1s°25'35°3p” . 2). 15252 3). 1525%2p°®3s'. 4). 15?25%2p°3s°3p°.

5. Onpenenute NOCTOSIHHYIO AKpaHUpPOBaHMs G I L cepuu peHTTeHOBCKOTO XapaKTepHUCTUUECKOTO
U3JIy4EHUs, €cld IpU Iepexose NEeKTpoHa B arome Bojib(ppama ¢ M o6onouku Ha L 0bonouky minHa
BOJIHBI HUCIycKaemoro ¢otoHa coctasiusieT 140 HM.

6. OmpenenuTh MUHMMAJbHBIM Yrol MeXAy HalpaBlI€HHEM BHEIIHETO0 MArHUTHOTO MO U
OpOUTATILHBIM MEXAaHUYECKUM MOMEHTOM HMITYJIbCa 3JIEKTPOHA C IVIaBHBIM KBAaHTOBBIM YMCIIOM N = 3.

Bapuanrt S.
1. Kakast U3 cxeM 3HEpPreTM4ecKuX yYpOBHEW, NPUBEIECHHBIX HA pUC.1-3 COOTBETCTBYET AJIEKTPOHY B

aroM¢€ BOJOpOJa, B HOTeHHHaHBHOﬁ M€ C

. n=4 £ " 0ECKOHEYHO BBICOKUMH CTEHKAMH, KBAaHTOBOMY
s ne TapMOHMYECKOMY OCLHUIIIATOPY?
nes =3 2. Onpenenuts IMHY BOIHBI A bpoins ms
n=3 n=4 JNIEKTPOHA,  HAXOMAIIETocsi B aroMme
n=3 n=2 BOJIOpOZIa Ha BTOPOii OOPOBCKOIT opOuTE.
n=2 n=2 3. CoOcTtBeHHast (yHKIUS, OIMUCHIBAIOIIAS
n=1 n=1 -———n=1 COCTOSIHME DJIEKTpOHA B aToMe€ BOJOPOJA,

Pue. 1. Puc. 2. PHc. 3.
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UMEET BHMJ: HAXOAMTCS B COCTOSHHMH, ONUCHLIBAEMOM BOIHOBOM (yHKImen: v (r) = Cexp(—r/a),
e a = 4meh’/(me’) — mnepsblii GopoBckuii paguyc. ONpenenuTh pacCTOSHHE, Ha KOTOPOM
BEPOSITHOCTh HAXOKIAEHUS NIEKTPOHA MAKCUMAJIbHA.
4. Hantucatb hopMyIibl 3IEKTPOHHOTO CTPOEHUS aTOMOB:

1) xkampumst (Z =20), 2) azora (Z =7), 3) Heona ( Z = 10).

5. B arome Bonb(dpama snekrpon nepemien ¢ M — ob6osnouku L - o6omouky. OnpenenauTs 3HEPruo
ucnyuieHHoro ¢poroHa. [IpuHATH MOCTOSHHYIO SKPaHUPOBAHUA G = 5,63.

6. Dnekrpon Haxonutcs B f — coctostHuu. Haiitu opOuTanbHBIE MOMEHT UMITYJbCa JIEKTPOHA U
MaKCHMAJIbHOE 3HAY€HWE IPOEKIMM MOMEHTa HUMIylbca L  Ha HampaBieHUE BHEIIHETO
MarHuTHOTO I10JIS.

Kontpoabnas padora Ne6 no reme « KBanroBasi puznkar»

Bapuant Ne 1
3anauya 1. Kakyo ycKOpAIONIYI0 pa3HOCTh MOTEHIMANOB U JOMKEH MPOUTH DJIEKTPOH, YTOOBI
JIJIMHa BOJHBI e bpoiing A Obuia paBHa 0,1 HM?

3apaua 2. DnekTpoH ¢ kuHeTndeckor 3Heprued T = 15 3B HaxoauTcs B METaNIMUECKON MbLIMHKE
muamerpoM d=IMkM. OTIEeHUTh OTHOCHUTENIEHYIO HETOYHOCTH Av/V, C KOTOPOIl MOXKET OBITH OTpeieeHa
CKOPOCTH AIIEKTPOHA.

3anaua 3. Hanucars ypaBHenue lllpenunrepa s snekTpoHa, HAXOASAIIETOCS B BOAOPOAONOA00HOM
aToMe.

3agaya 4. I'epmanueBwniii oOpazen HarpeBaloT oT 0 go 17 °C. Ilpunumas WUPUHY
3ampenieHHoN 30HBI repmanus AE = 0,72 5B, ompeaenuTs, BO CKOJIBKO pa3 BO3PaCTET €ro
yleabHas MPOBOJUMOCTD.

Bapuant Ne2

3agaya 1. OnpenenuTs IJIUHY BOJHBI e bpoiinsg A 3nekTpoHOB, OOMOApAUPYIOMIUX aHTHUKATOA
PEHTTEHOBCKON TPYOKH, €CJIM TpaHUIa CIUIOMIHOTO PEHTI€HOBCKOTO CIIEKTpa MPUXOIUTCS Ha
JJIUHY BOJHBI A = 3 HM.

3agaya 2. lcmonp3ys COOTHOIICHHWE HEONpeAeIeHHOCTeH Ax-Ap> h HalWTH BBIpakeHUe,
M03BOJISAIONIEE OLIEHUTh MUHUMAJIBHYIO SHEPTHUIO E 3J€KTPOHA, HaXOASIIErocs B OJHOMEPHOM
MOTEHIIMAIBHOM SIITUKE IIUPUHOM /.

3agaya 3. J[lokazare, uro ecaum W-QyHKUMS LUKIMYECKHM 3aBUCUT OT BpPEMEHH, T.C.

i
v(x,t)= exp(—%Et )y (X), TO IIOTHOCTH BEPOATHOCTH €CTh (DYHKIIUS TOJIBKO KOOPIHHATHI.

3agaua 4. Onpenenuts ypoeHb ®depmu Er B coOctBeHHOM mnomynpoBogHuke, eciau sHeprus AE,
aktuBaiuu pasHa 0,1 3B. 3a HyneBoll ypoBeHb OTCUETa KMHETUYECKON SHEPIMH NIEKTPOHOB MPUHATH
HU3IIUN YPOBEHb 30HBI MPOBOIUMOCTH.

Bapuant Ne 3.
3agaya 1. DnexTpoH JBUXKETCS IO OKpPYXHOCTH paguycom r = 0,5 cM B OIHOPOAHOM
MarHUTHOM mojie ¢ wmHayknued B = 8 mTn. Onpeaenuts AJUHY BOJHBI 1€ bpoins A

sanextpoHa. (0,1 Hm).
3apauya 2. [IpuHaB, 4TO MUHUMAaNIbHAs dHEprus £ HykJoHa B aape paBHa 10 M»sB, onenurs,
MCXOAS U3 COOTHOUIEHUS HEONPEAEIEHHOCTEN, IMHEIHbIE pa3MepHI sAapa.
3agauya 3. DOJeKTpPOH HaxoIUTCSd B OECKOHEYHO DIIYOOKOM MPSIMOYTOJIbHOM OJHOMEPHOM
MOTEHIMAIBHOM SIIIUKE IIUPUHON [ Hanucare ypaBHenue lllpenunrepa m ero pemenue (B
TpUronomeTpuyeckon popme) ans odmactu 2 (0<x<l).
3agaua 4. OueHuts Temneparypy Ty BEIPOKICHMS KaJIHs, €CIU IPUHATh, YTO HA KayKIbIA aTOM KaJus
IPUXOAMTCSA 10 OJHOMY CBOOOIHOMY 31I€KTpoHy. ILnotHocTs Kamms 860 kr/m’. MonspHas macca
kama M = 39,1 r/monb. (YkazaHue: Temrmeparypa BBIPOKICHHS OIPEAEISIETCS BbIpaKEHUEM
T‘a_ zﬁnﬂ_’a )

km

e
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Bapuant Ne 4.

3agaya 1. DiekTpoH ABMXKETCS cO CKOpocThio v = 200 Mwm/c. OnpenenuTs IITUHY BOJIHBI A€
bpoiing A, cuurtas ABMKEHUE AIIEKTPOHA PENSATUBUCTCKUM.

3agauya 2. Vcnonb3ys COOTHOLIEHHE HeompeneleHHOCTH AE'At > /i, oueHuTs mupuHy [
SHEPreTUYECKOr0 yPOBHS B aTOME BOJOpOJa, HaXoAsLeTrocs: 1) B OCHOBHOM COCTOSHUHU; 2) B
BO30YKIEHHOM COCTOSHHMHM (BPEMsS T )KHU3HU aTOMa B BO30YXKJIEHHOM COCTOssHUU paBHOo 107 ¢).
3agaua 3. M3BecTHa BONHOBas (PyHKILHS, OMHMCHIBAIOIIAS COCTOSHUE AJIEKTPOHA B MOTEHIUAIBHOM
suuke mmpuHou /: y(X)= C; sinkx+ C,coskx. Mcnons3ys rpanndnbie yeiaoBus y(o) =0 u y(/) =0
onpenenuth KodpduuueHT C, U BO3MOXKHBIE 3HAYCHHs] BOJHOBOIO BEKTOpa k,MpU  KOTOPOM
CYIIECTBYIOT HETPUBHUAJILHBIE PEIICHUS.

3anaua 4. Onpenenutb MaKCUMaJIbHYIO CKOPOCTh JIEKTPOHOB B MeTauie npu temneparype T= 0 K,
eciu ypoBeHb Pepmu e = 5 3B.

Bapuant Ne 5.

3agaya 1. OnpenenuTs JUIMHY BOJIHBI 1€ bpoins k 3JI€eKTpOHa, €CIM €ro KUHETHYeCKas
sHepruss T =1 k3B.

3agaya 2. UMcnonb3ys COOTHOUIEHHME HeompeaeideHHOoCTed Ax-Ap> 7 OLEHUTh HU3IIUN
SHEPreTUYECKUN YPOBEHB JJIEKTPOHA B aroMme Bopopona. [IpuHATH JIMHEHHBIE pa3Mepsl aToMa
[ = 0,1 um.

3agaya 3. YacTuima B INOTEHUMAJIbHOM SIIMKE HAXOOUTCS B OCHOBHOM cocTosiHMM. KakxoBa
BEPOSITHOCTh W HaXOXKJEHUS YaCTHUIIL: 1) B cpeiHel TpeTH suKa; 2) B KpailHel TpeTH siuka?
3agaya 4. OnpenenuTs MWHUPUHY 3aNPEIICHHON 30HBI COOCTBEHHOIO IMOJYHNPOBOJIHHMKA, €CIU
npu temneparypax T, u T, (T, > T,) ero conpoTuBiieHUsI COOTBETCTBEHHO paBHBl R n Rs.

I1.3. TecTsl A TEKYLIEr0 KOHTPOJIA.

3. TecTbl 1J1 TeKyILIero KOHTPOJIs.



Monyas 1-5. U3
Tem 1-10 mo BBIOOpY
npemnogaBareJisi
BBINOJIHSIETCH B
ceMecTpe 7-8 TecTOB.

1. Kunema
THKA
MaTepuaJIbHO
i TOUKH
1.1. Moznenu
MCXaHHUKH:
YyacTHUIa
(MarepuanbHas
TOYKa),  CHCTEMa
JaCTHI],
a0COJIIOTHO
TBEpAOE TEJo,
CIUIOLIHAS Cpefa.
1.2. Cucremsl oTcuera.
1.3. KoopnuHaTHBIH,
BEKTOPHBIH,
€CTECTBEHHBIN
CIIOCOOBI
OIHCaHMS
JBIOKCHHUS
MaTepUAIIbHON
TOYKH. CBs3b
MEXIY BEKTOPHBIM
U  KOOPIHWHATHBIM

criocobamu
ONHCaHUsA
JIBYDKCHHS.
1.4.Ilepemenienne,
MyTh,  CKOPOCTH,
YCKOpEHHE
MaTepUAIbHON
TOYKH.
HopmainbsHoe u
TaHTCHIUAIBHOE
YCKOPEHHUs
YaCTHUIIBI npu
KPUBOJIMHEWHOM
JBYDKCHHU.
2. JIunamm
Ka
MaTepHuaIbHO
i TOuKHM
2.1.I1epBoIit 3aKOH
Hrrorona, (3akoH
WHEPIMH), Macca,
€IUHUIIBI

M3MEPEHUs MacChl.
2.2.Cuel B MEXaHHKeE:
CHJIa  TITOTCHHUS,
CHIIa TSKECTH, BEC
Tela, CHJIa CyXOTro
TpEHus, cuiia
BA3KOIO  TPEHMS,

cuiia  yIpyrocTH,
cuna  Apxumerna,
CHJIa KYJIOHOBCKOTO
B3aMMOJIEHCTBHS,
cuna Jlopenua.

2.3.Bropoif,  Tperuit
3akoHBl HbIOTOHA,
€IMHUIIBI
HU3MEPCHUA CUJIBI.

3. Kunema

THKA 71
JIUHAMMKA
BpAaIaTeJIbHO

r0 IBHKEHUS.
3.1. YmoBas CKOpOCTh

" YIJIOBOE
YCKOpEHHE npu
JBIDKCHUN o

OKPY)KHOCTH,  HUX
CBS3b C JUHCHUHOM
CKOPOCTBIO H
JIMHEHHBIMUA
YCKOPEHUSIMHU.

3.2. IloctynatenbHoe
U BpamareiabHoe
JIBYDKEHHE
TBEPAOrO Tena.

3.3. YpaBHeHue
IBIDKEHHMS — Tela,
BpAaIIArOIIeTOCs
BOKpPYT
HETIOJIBM)KHOM OCH.
MoMeHT CculIbl U
MOMEHT UHEPLHU
Tena
OTHOCHMTEILHO OCH.

3.4. MomeHT
UMITYIIbCA.
COXpaHCHISI
MOMEHTA
UMITYIIbCA.

3.5. /IpmxeHne B
LEHTPATHHOM
IoJje.

3.6. Pa6ora,
MOIIHOCTb,
KHHETHYCCKAs
SHEpPrus npu
BpaIiareILHOM
JIBYOKEHUU.

4. Pao6ora,
MOIIH
0CTh,
Hepr
usl,
3aK0H
bl
coxpa

3akoH
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HeHHs
4.1.3akoH COXpaHEHUs
AMITyJbCA.  3aKOH
JBIDKEHUS IIEHTpa
HWHEPIUH.
PeakxtuBHOE
TBIDKEHUE.
Dopmyna
ITnonkoBckoro.

4.2. Pab6ora.
MOIIHOCTS.

4.3. Kunernueckas
SHEPIrHUs.

4.4. Dueprus
B3aUMOJENUCTBUS.
IlorenuuanpHas
SHEPTHS
YIIPYTOCTH.
ITorennuansHas
SHEPTHUS
TATOTCHUS.

4.5.Ca3b
MOTCHITHAIBHOH
CHJIBI c
MOTEHIMAILHOMN
SHEpPTrHEH.

4.6.3ak0H COXpaHEHUs
SHEPTUu B
MEXaHHUKe.

4.7. Cea3v 3AKOHO8
coxpaneHnus c
cummempueti
npocmpaucmea  u
epemenil.
KoncepBarupHbIE U
JIMCCUTTATUBHBIE
CUCTEMBI.
BnyTrpenHss
SHEPTHUS.
Oo6meduznyeckuit
3aKOH COXPaHEHUS
SHEPTUHU.

5. Cnenma
JbHas
Teopusi
OTHOCHUT
eJIbHOCT
/|
(CTO).

5.1. [ocTynatst
OUHIITEHA.
OTHOCHTEIIBHOCTh
OJTHOBPEMEHHOCTH.

5.2.11IpeobpazoBanus
JlopeHiia.
MHBapuaHTHOCTB
3aKOHOB TIPUPOJIBI
OTHOCHUTEHHO

npeoOpa3zoBaHUit
Jlopeniia.

53.Jlniura Tenm B
Pa3IMYHBIX
CHUCTEMaX OTCUeTa.
JnutensHoCcTh
COOBITHH B Pa3HBIX
CHUCTEMaX OTCYeTa.
PenstuBuctckuit
3aKOH  CJIOKECHHUS
CKOpOCTEH.

5.4. Unrepan mexmy
COOBITHSMHU.

5.5.0cHoBHOM  3aKOoH
pENATUBUCTCKOMN
JUHAMUKU (2-i
3akoH HproToHa B
CTO).

5.6. Oneprus B
pENATUBUCTCKOMN
TUHAMUKE.
DHEprusl TOKOs.

6. OcHoB

b MKT

ra3os.
6.1. T
€pPMOAMHAMUYECKUE
napamMeTpebl.
Temneparypa.
6.2. M
ofmenb  HMIOSaTbHOTO
rasa. OcHOBHOE
ypaBHEHHUE
MOJIEKYISIPHO-
KUHETUYECKON
TEOPHH.
6.3. v
paBHEHHE COCTOSHUS
HJCATHHOTO Ta3a.

6.4. 3
aKOHBI  UJICATBHBIX
ra3sos.

6.5. M
AKCBEJIOBCKOE
pacrpesencHme

MOJIEKYJ HJI€THHOTO
raza 1o CKOPOCTSAM.
Omneit UlTepHa.

6.6. n
JealbHBIM Ta3 B
CHIIOBOM TIoJIe.
Pacnpenenenue
bonrumana.
Bapomerpuyeckas
¢dopmyna.

6.7. P
acrpeaeneHue
Makcsenna—
bonsumana.



7. TlepBoe
Ha4yaja0
TEePMOAUHAMUKH
" ero

NpUMeHeHne K
uzomnpouneccam u
KJIaCCHYEeCKOM
Teopuu
TEII0eMKOCTH
HJeaJILHOI0 ra3a.

7.1.I1epBoe Hagajo

TEPMOITMHAMHUKH.
Buyrpennss
sHeprus.  PaOora
rasa npu
M3MEHEHUH ero
obObema.

7.2. Ternora.
TemnoemMKoCTb.

7.3. [Ipumenenue
MepBOro  Havana
TEPMOJMHAMHKH K
H30TIPOLIECCAM.
AnabaTHbIH
npoiiecc.
YpaBHeHus
[Tyaccona. Pabora
ra3a B amuabaTHOM
npoiecce.

7.4. Knaccuyeckas
Teopus
TEIIOEMKOCTH
WJICaILHOTO Ta3a.

8. Bropoe

Ha4yajo

TepMOIMHAMHU

KH.
8.1. B
TOpOE Ha4aJo
TEPMOIMHAMHUKH.
HeBozmoxxHOCTD
BEYHOTO JIBUTATES
Broporo popna. pyrue
(hOPMYITUPOBKH BTOPOTO
HaJaia
TEPMOTUHAMHUKH.
8.2. N3zonuposan
HBIE "
HEM30JIMPOBAHHBIE
TEPMOIMHAMUYECKUE
cucrembl. OOpaTuMbIC U
HeoOpaThMbIe
MIPOTIECCHI U IIUKJTBL.
8.3. Hukn Kapwo.
Makcumanbseii - KITJT
TETJIOBOM MallHBI.
XosnoaunpHasi MallIuHA.

8.4. OHTpOMHAL.
TepMoauHamMuueckud u
CTaTHCTHUYECKHI CMBICIT
TIOHATUS SHTPOIIUH.

8.5. I
OHSATHE
TEPMOANHAMHYECKON
BEPOSITHOCTH.
CraTucTudeckuit
CMBICIT BTOPOTO Havaia
TE€PMOAVHAMHUKH.
DHTpous KaK
KONMYECTBEHHAsT Mepa
CTpEeMJICHHS oT
nopsiika K
Xa0TUYIHOCTH B
COCTOSIHUM  TEIUIOBOTO
paBHOBECHS.

8.6. [punanun

BO3paCTaHUs YPHTPOITUHI
OTKPBITOH CHUCTEMBI.
8.7. Nnen
CHUHEPTETUKH.
Camoopranuzanust B
JKMBOM W HEXHBOU

MpHUpOE.

9. ekt
pocTaTuka

9.1. 3aKkoH
Kynona.
Hanpsoxkennocts
AIIEKTPOCTATHYECKOTO
oIS,

9.2 [ToTok
BEKTOpa
HaTPSHKCHHOCTH
3NIEKTPOCTATHYECKOTO
TOJIA. Teopema
Ocrporpaackoro—
l"aycca.

9.3. Pabora
" MOTEHIATbHAS

sHeprus. CBs3b MEXIY
HaNpsHKEHHOCTBIO U
MOTEHLIUAJIOM.

9.4. Jurmon
b BO BHEILIHEM
3NEKTPOCTATHYECKOM
noJe

9.5. Juane
KTPHKH.
[onsipn30BaHHOCTB,
TUDJIEKTpUYecKas
BOCTIPHHMYHBOCTb,
JIU3JIEeKTpUYecKas
[IPOHULIAEMOCTb
BEIIIECTBA.

9.6. Bexro
pBl HaNPSOKEHHOCTH U

ANEKTPUIECKOTO
CMCUICHUS, UX CBA3b C
BEKTOPOM
MTOJISIPU30BAHHOCTH.
Teopema
OcTporpaickoro—
laycca s moms B
TUDJIEKTPUKE.

9.7. [Iposo
JTHUKH B
AIIEKTPOCTATHIECKOM
rore.

9.8. OnekT
POEMKOCTb
IPOBOJHHUKA.
KonpaeHncaropsl.

9.9. OHepr
us 3apsKEHHOTO
MIPOBOIHHUKA,
KOHZIGHCaTopa.
OHeprus
AIIEKTPUYECKOTO  TTOJIS.
O6beMHasi TMJIOTHOCTD
SHEPTUHU.

10. TIlocto
SIHHBIA TOK.
10.1. [Ipupo

Jla TOKa B METaJljIax.
OMEBITH
ManpgensuitamMma u
ITamanekcu,
Tonmena u Crroap-
Ta.

10.2. DnexTpudecku
1 Tok. CBsI3b CHIIBI
TOKA C BEKTOPOM
IUIOTHOCTH TOKA.

10.3. 3axonsr OMa u
Hxoyns —Jlenua B

JIOKaJIbHOM
(muddepernnanpHO
W) dopme u wux
000cHOBaHUE c
TO3HITAHN
KJIaCCUYECKOM
TEOpUU
ANIEKTPOITPOBOTHOCT

M METaJIJIOB.

10.4. 3axonsl OMa u
oxoymnst —Jlenna
JUIE  OJHOPOIHOTO
ydacTKa IeTH.

10.5. ConpotusieH
He MPOBOJHHKA.
ITocnenoBarensHOE
u napaieabHoe
COCIMHCHUE
CONPOTHUBIICHUI.

10.6. YcnoBus
CYIIIECTBOBAHUS
Toka.  CTOpoHHUE
cuiel. O.J1.C.

10.7. 3axon Oma s
HEOITHOPOIHOTO
ydacTka TeTIH.
3akoH Owma i
3aMKHYTOH LIEIN.

10.8. [IpaBu
na Kwupxroda mis
pacdera
Pa3BETBICHHBIX
LETEn.

Monyas 6-10.

ITo BbIOOPY

npenoaaBaresisi u3

JaHHOTO CMHCKa

BBITNIOJTHSIETCSI 7-8

TEeCTOB.

11.MarauTHoe
noJie B
BaKyyMe

11.1. MaraurtHoe
none. MaruuTtHas
uHaykus.  Jluauu
MarHUTHOH
WHIYKITUH.

11.2. 3axon buo—
Capapa—Jlamnaca.
11.3.  HampsixeHHOCT
b MAarHUTHOIO IIOJIS.
MarautHoe — Ioje
MPSAMOTO TOKa,
KpyTrOBOTO TOKa,
COJICHOHJIA C TOKOM.
MarautHoe  Toje
JIBIKYIIIETOCS

3apsna.

11.4.  Hupkymnsous
BEKTOpa MAarHUTHOM
WHYKITUH.
MarautHoe — IOjIe
JUTMHHOTO
COJICHOM 1A i
TOpOHA.

11.5. Tlons
BHXPEBBIC u
MOTEHI[UAJIbHEIE.
[Totox BEKTOPa
MarHUTHOH
uHaykuuu. Teopema
T'aycca TSt
MarHUTHOTO TT0JI.

12. Daekr
POMAarHuTHast
HHAYKIUSA



12.1. DnexTpoMaraut
Has HMHIYKIHA.
BeiBog  3akoHa
3NIEKTPOMAarHuTH
Ol MHAYKIUU U3
3aKOHa
COXpaHEHUs
SHEPIHH.

12.2. IIpaBumno

Jlenna.

12.3. DO.A.C.

WHIYKITUT B

JIBIKYIIAXCA u

HETOABMKHBIX

MIPOBOTHHUKAX.

12.4. Ilpunuun

JIEHCTBUSI TE€HEPATOPOB

MIEPEMEHHOTO TOKA.

12.5. Buxpessle

TOKH.

12.6. UnpykTtuBHOCT

b KOHTYypa.
NHayKTUBHOCTB
COJICHOUA.

12.7. SIBneumne
camomuaykmun. J.11.C.

CaMOMHITYKLIUH.
12.8. Toku npu
3aMbIKaHUH "
pa3MbIKaHUU HEeMH

IMOCTOSTHHOI'O TOKA.
12.9. SIBienme
B3aMMHOM HMHAYKIIUH.
Tpanchopmaropst.
12.10. MaruurHas
SHEPTHUS TOKa.
[InotHOCTF  3HEprumu
MardUTHOTO ITOJIA.
13.MarnurtHoe
noJie B
BelllecTBe
13.1. MarauTtHbIC
CBOMCTBa
BECIICCTBA.
OpOuransHble U
CIIMHOBBIE
MarHUTHBIE
MOMEHTEI
JJICKTPOHOB.
13.2. HamaranumBaHu
e
MapaMarHeTHKOB
U
JIMaMarHEeTHUKOB.
13.3. HamaramueHnoc
Th. MarauTtHas
BOCIIPUUMYHBOC
Thb MU MarHATHAas

MIPOHUIIAEMOCTh
BEIIECTBA.

13.4. HanpsxeHHOCTb
MarHUTHOTO
0TSt
Hupkynsauus
HaNPSHKCHHOCTH
(3aKOH  TTOJTHOTO
TOKA).

13.5. VYcnoBust Ha
TpaHuIle pasaena
JBYX
MarHeTHUTOB.

13.6. DeppomarHeTHk
U U UX CBOMCTBA.
JomenHas
CTpYyKTypa.

13.7. MarHuTtHbIN
TUCTEpE3HC.
Pabora
repeMarHnInBa
HUS
(dheppoMaraeruka

MarauTocTpuKI
us. Touka Kropu.
DeppuTHL.

14.Mexanu4ecku
e "
3JIEKTPOMATH
HTHDbIE
KoJie0aHus

14.1. YpaBHenue
FapMOHUYECKHX
KoJIeOaHHM.
Vhpyras u
KBa3uynpyras
cHuIa.

14.2. Tuddepennumans
HOC ypaBHEHHE
JBIOKEHHS
MIPY>KUHHOTO
MasiTHHUKa,  €ro
perieHue.

14.3. AMmuTyza,
KpyroBast
yactora, (hasa
TFapMOHUYECKOTO
KojIeOaHusl.

14.4. BekropHas
JUarpamma.

14.5. DOueprus
TapMOHUYECKOTO
KOJIEOaHMSI.

14.6. Maremarndecku

v

n MasATHHUK.

Ousnueckuit
MasITHUK.

14.7. KonebarenbHbIH
KOHTYD.

14.8. Cnoxenue
OIMHAKOBO
HaIpaBICHHBIX
KoJIeOaHMt
OIHOM 4YacTOTHI,
ONIM3KHMX 4YacCToOT,
KpaTHBIX YacCTOT.
Cnoxxenue
B3aMMHO
MIEPIICHANKYIISP
HBIX KOJIeOaHUH.
@urypsl
Jluccaxy.

14.9. Konebanus
MPY>KUHHOTO
MasITHUKA c
TpEHUEM.
Hubdepenmmans
HOC ypaBHCHHE
€ro  JBUIKCHUS.
Pemrenne
YpaBHEHHUS.
Koaddurment
3aTyXaHUsl.
Jlorapugmudeck
Ui JEKPEMEHT.
JoO6pOoTHOCT®.
ITepuon
3aTyXarolux
KoJIeOaHuil.

14.10.CBobonHbIE
3aTyxaroume
KoJIeOaHus B
Kosie0aTeILHOM
KOHTYDE.
Huddepennmans
HOE ypaBHEHHE
U €ro pelieHue.
XapakTepUCTUK
Y 3aTyXaHusl.

14.11. BeinyX1€HHbBIE
KoJIeOaHUS
OCIHJLIATOPA
non JeUCTBUEM
BHEIIIHEN
CUHYCOUJATBHO
" CHUTBI.
Huddepenmmans
HOE YypaBHEHHE
U ero pelieHue.
AMIuTyna U
daza
BBIHYKICHHBIX
KoJIeOaHuil.
Pe3onanc.

BriHy)X1€HHBIC
AIEKTPOMArHUTH
ple  KoleOaHwsl.
YacTtoTHble
3aBUCUMOCTH
aMIUTUTY]] TOKa,
HaIpsHKCHUM,
CIBUTA da3
MEXIY TOKOM U
HaIPSKCHUEM.

15.IlepemeHHbI
TOK

15.1. Ksasucranuonap
HBIHA TOK.

15.2. MeiicTBytomee u
cpenHee
3HAYCHUS
nepeMeHH
OT0 TOKa.

15.3. Comnpotusnenue

, THIIYKTHBHOCTh
H EeMKOCTb B
ernu
MEePEMEHHOTO
TOKA.

15.4. 3axon Owma mis
Herneu
nepeMeHH
OT0 TOKa.

15.5. BekropHble
JuarpamMmm
Bl I METOJ
KOMILIEKC
HEIX
aAMIUTATY]I.

15.6. Pe3onanc B
nociea0Ba
TEIbHON U
napanien
BHOU
LICTIH.

16.YpaBHenus
MakcBeJiia

16.1. OCHOBHBI

€ O9KCIEpPUMEHTAIIbHbIE

3aKOHBI

AIEKTPOMAarHeTU3MA:

3aKOH ®Dapanes-

Makcsenna, 3aKOH

TIOJTHOTO TOKa, TeopeMa

OcTporpaackoro—

laycca TSt

CTaTHYECKOTO

ANEKTPUIECKOTO u

MAarHUTHOTO IOJICH.

16.2. duzndeckuit

CMBICTT KaXkJI0TO



16.3.

16.4.

16.5.

17.1.

17.2.

17.3.

U3  ypaBHEHUU
Makcsenna.
Tox cmemeHus.
VYpaBHeHuUs
Makcsenna B
HMHTErpaIbHON
¢dopme B cpene u
B BaKyyMe.
YpaBHeHUs
Makcsenna B
nuddepeHnrain
HOW (opme, uX
pOIIb.
[Tonnas cucrema
ypaBHEHUI
Makcsenna.
DNIEeKTPOMarHuT
HBIC BOJTHBI.
CaoiicTBa
AIEKTPOMArHUTH
BIX BOJTH:
TOTNEPEYHBIN
Xapakrep
ANIEKTPOMArHUTH
BIX BOJTH,
CKOPOCTB,
MOJIIpU3aLIUA,
TUIOTHOCTh
SHEPTUU
AIEKTPOMArHUTH
BIX BOIH, TOTOK
SHEPTHH,
MHTEHCUBHOCTH
ANEKTPOMArHUTH
BIX BOJIH.
17.MexaHu4ecku
e u
3JIEKTPOMATH
HUTHBbIE
BOJIHBI.
BonHoBoe
JIBUKEHUE.
IIpononeHble  W©
MOTIePEYHbBIC
BOITHBI.
CkopocThb
pacmpocTpaHeHu
ST BOJIHOBOTO
(dhponTa.
BonHoBoe
ypaBHEHHUE.
YpaBHeHUE
TJIOCKOM
OeryIieii BOJHBI.
JlnnHA  BOJIHBEI,
BOJTHOBOE YHCJIO.
OHeprus
OeryIieii BOJHBI.
IToTox »Heprum.

17.4.

17.5.

17.6.

17.7.

Bektop Ymoga.
NHTeHCcCHBHOCTH
BOJIHEI.
Crossunie BOJHEL.
YpaBHeHUE
CTOsTUeil BOJIHEL.
V3imI "
IIy4HOCTH
CTOsiUCii BOJIHEL.
CoOcTBEHHEIE
KojIeOaHus
CTEp)KHEN u
CTpYH.
ONEeKTpOMarHuTH
1565 BOJIHEL.
YpaBHeHUE
TIOCKOH
3NEKTPOMAarHuTH
on BOJIHBI.
Boanooe
YpaBHEHUE.
da3oBas
CKOpPOCTh
ANEKTPOMAarHuTH
BIX BOJIH.
Bektop VYmoBa—
Ilo¥iHTHHT
a.
UcTtounnku
SIEKTPOM
arHUTHBIX
BOJTH.
[IIkana
AIEKTPOM
arHUTHBIX
BOJIH.
18.UnTtepdepenn
s

18.1. Untepdepentus

B
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18.5.

18.6.

18.2. MeTonsl

MOJTY4eHUsI
KOT€PEHTHBIX
HCTOYHHKOB
cBeTa "
HaOIIONEeHUS
HHTEP(EPECHIIUH.

18.3. O6mme ycmoBus

uHTEephEpEeHIINo
HHBIX
MakCUMYMOB U
MUHUMYMOB
CBETa JBYX
KOT€pPEHTHBIX
BOJIH.

18.4. Unrepdepenimo

HHBIC IIOJIOCHhI
OT JBYX LueJei
Ha IJIOCKOM
9KpaHe  (MeTon
IOnra).

WnTepdepennns
B TOHKHX
TUICHKAX.

ITonocs! paBHOTO
HaKJIOHA.

ITonocel paBHOM

TOJILUHBI.

Konbua

HeroroHa.

IIpoceetneHue

0
1
T
u
K
u
41
H
T
e
i
e
p
0
M
e
T
p
BI

19. Inppaxuus
CBETOBBIX
BOJIH.

19.1

19.2.

19.3.

. Audpaxmus

ceera. [IpuHnumn
I'tolirenca-
Openensi.
Hudpaxums
Openeist. Meron
30H  ®penens.
Hudpaknus Ha

KpYIJIOM

OTBEpCTUH u

JIICKE.
Hudpakuns

Opaynrodepa Ha
mends M Ha
I paKIIOHHON
perieTke.

CoekTpanbHoe
pasioxKeHHe.

Pazpemaromas
CIOCOOHOCTD
CIEKTPAJIbHBIX
TpUOOPOB.

19.4. Untepdepenuus

u UG PAKIHS
cBeTa npu
rosorpapuaecko
W 3amucu W
BOCIIPOU3BEICHH
1 uH(pOpMALTUH.

19.5. dudpaxums

20.1

20.2.

20.3.

20.4.

PEHTTEHOBCKUX
nydeir. dopmyna
Bynbda-bpoarra.

20.B3aumoneiicTs

He cBeTra ¢
BEIECTBOM

. EctecTtBenHnIll u

MOJIIPU30BAHHBI
51 CBET.
ITonsipusaropsl.
3akoH Mamnoca.
[onapuzauus
cBeTa npu
OTpaXCHUU u
MPEIOMIICHUH
CBeTA. 3aKkoH
bprocrepa.
Ionspusanus
cBeTa pu
JIBOMTHOM
JTy4enpesoMIIcH
17178
ITonspuzanmonH
ble TPU3IMBI U
MOJIIPOUIBI.
HckyccTBeHHas
OnTHYECKAast
AHU3O0TPOIHSL.
Oddexr Keppa.



20.5. OnTuueckas
aKTUBHOCTb.
Bpamenue
IUIOCKOCTH
TIOJIIPU3AIIHH.
Sddexr
®Dapanes.

20.6. B3aumoneicTBu
e
ANEKTPOMATrHUTH
BIX  BOJIH c
BEIIECTBOM.
Hucnepcust
CBeTa.
HopMmanbnas wu
aHoMaJibHas
TTIUCTIEPCHSL.
OneMeHTapHast
ANEKTPOHHAS
Teopus
IIACTICPCHH.
ITormomenne
CBeTa. 3akoH

Byrepa.

20.7.

20.8.

21. TenuoBoe
H3JIy4YeHHue

21.1. Uznyyenue
YEePHOTO Tena.
OCHOBHBIE CBOWMCTBA U
XapaKTePUCTUKU
TEIUIOBOTO H3ITy4YeHUS:
ANIEKTPOMarHUTHas
npupona  TEIJIOBOTO
W3ITyYeHHUS,
PaBHOBECHOCT,
JTy4eucIycKaTeIbHast
(criekTpanbHas
TUIOTHOCTh
SHEPreTUYECKOM
CBETHMOCTH)
Ty9erorIonaTebHas
CHOCOOHOCTb.
AOCOIIIOTHO ~ YepHOe
TEJ0, CEpOe TEIO.

21.2. TlpaBumio Ilpeso,
3akoH Kupxroga.

21.3. 3akon Credana-
Bonbrmana. 3akoH
cMmentennst Buna.

21.4. ®opmyna BuHa,

¢dhopmyna Penes—
Jxunca.

21.5. KsanroBas
TUIIOTE3a [Inanka.

®opmyna Ilnanka st
TEIJIOBOTO U3ITYUCHHUS.
21.6. OnTuueckas
MTAPOMETPHSL.

22.
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Bremnmnii

SHEPreTUYECKUM CIIEKTP.
27.23. IloreHIUAIBHBIN

dororpdexr.

JKcnepUMeHTAJbHbIE

TMOATBEPKACHUSA

KBaAHTOBBIX CBOMCTB

cBeTAa.

22.1. @OTOZIEKTPUUECK
1707 s dexT.

PaGotnl AlT.
CroneroBa.
3aKoHBI BHEIIHETO
dororddekra.

22.2. VYpaBHEHHUE
OUHINTENHA 19
¢doroaddexra.

22.3. Hmnynbc ¢orona,
Macca ¢otoHa,
SHEprus ¢otoHa.
O0ocHOBaHHE
aBJIEHUS CBETa C
MO3UILINA KBaHTOBOM
TEOPHH.

22.4. Doddexr Komnrona.

23. JKcnepuMeHTa

JbHOE 000CHOBaHHE

KBAHTOBO#i MEXaHHKH.

CrnekTpsl aTOMOB.

BoJunsl ae bpoitas.

23.1. Jluneiiuareie
CIIEKTPhI ATOMOB.

23.2. Monenb aToMOB I10
Pesepdopay u
Bopy.

23.3. Teopuss bopa mis
aTOMHOI'0 sIpa
BOJIOPOJIA.

23.4. T'umoresa e
Bpoitns.
Hdudpakius
JJIEKTPOHOB.

23.5. CootHomieHHsS
HEOIPECICHHOCT
et ['elizenbepra.

pocrte
e
3aja4

KBaHT
OBOM
MexXaH
MKH.

27.21. YpaBHeHue
penunrepa.
CratucTuueckuil  cMbICT
BOJIHOBOH (DyHKIIHMH.

27.22. Yactuna B
IPSIMOYTOJIbHOU
HOTEHIHAJILHOM sIME.
Pemenue YpaBHEHUS
Ipenunrepa.
CoOCTBEHHBIE BOJIHOBEIC
GbyHKIUH u

6apbep.

TyHHeNnbHBIN

3¢ dekT.

27.24.

JInneineit

TapMOHHYECKUUN
OCHHIIIATOP.

25.

CoBpeMeHHBIE

NnpeacTaBJICHUSA o
CTPOCHUH AaTOMOB.

25.1.

25.2.

25.3.

254.

25.5.

25.6.

25.7.

25.8.

YacTuma B
chepuyecku
CUMMETPUYHOM
oJe.
Bonopononono6n
13(S aTOMBI B
KBaHTOBOM
MEXaHUKe.
YpaBHeHue
lpenuurepa nns
CTaIMOHAPHBIX
COCTOSIHUH.
DHepreTUIecKue
YPOBHU. DHEprus
BO3OYKIEHUS |
MOHM3AIIH.
CHexkTpbl aTOMOB.
BonHoBbie
¢byHKIHN.
KBanTtoBbI€ uncia.
IIpocTpanCcTBEHHO
€ pacrpenencHue
TUTIOTHOCTH
BEPOSATHOCTH  JJIsA
3JIEKTPOHA B aroMe
BOJIOPOJA.
MHOro31eKTpOHH
13 aTOMBI.
ITpunuun [Maynu.
CrpykTrypa
SHEPreTHIECKUX
ypOBHEH B
MHOTO3JIEKTPOHHBI
X aToMax.

Ilepuoauueckas
cucreMa
3IIEMEHTOB
Menneneesa.
Pentrenosckoe
U3Iy4yeHue. 3akoH
Mo3znu.
Topmo3Hoe
PEHTI€HOBCKOE
U3TydeHHE.

26. 30
H

Ha

bt
Te

op

us

TB
ep
a
bl

26.1.

26.2.

26.3.

27.1.

27.2.

27.3.

27.4.

27.5.

27.6.

27.7.

X

Te

I
30HHas CTPYyKTypa
SHEPreTHYeCcKoro
CIeKTpa
3JIEKTPOHOB
TBEPIOTO Tea.
3aroHeHNE  30H:
METaJLIbl,
IVNICKTPUKH |
MOJTYIPOBOAHUKU.
Pacnpenenenue
®epmu.  YpoBeHb
Depmu.

27. Ksanto
Basi Teopusi
3J1eKTPONPOBOIAH
OCTH MeETaJLIOB B
NMOJIYNPOBOIHUKO
B
DIEKTPONPOBOTHO
CTb METAaJIOB.
Bripoxnenue
AIIEKTPOHHOTO
rasa B MeTajax.
TemneparypHast
3aBHCHUMOCTh
3NIEKTPOIPOBOAHO
CTH METAaJUIOB.
SBnenue
CBEPXIIPOBOTUMOC
ta. Kymneposckue
JJIEKTPOHHEBIE
napel.  Ilonstue
BBICOKOTEMIIEpaTy
pHoM
CBEPXIIPOBOIUMOC
TH.

MarnurtHble
CBOMCTBA
CBEPXIIPOBOHHKA.
3axBar u
KBaHTOBaHUE
MarHUTHOTO
MIOTOKA.

TyHHENBHBIH
KOHTakT. DQdext
Ixo3edcona "
€ro MpUMEHEHUE.

DIEKTPOIPOBOTHO
CTb
MOJTYTIPOBOAHUKOB
Tlonstue
JIBIPOYHOM
TIPOBOJIMMOCTH.
CoOCTBeHHBIE |
TIPUMECHbIE
TOJIyIPOBOJHUKHU.
ONEeKTPOHHBIA U
JILIPOYHBIN
MOJTYIPOBOAHUK.
JloHopHBIE u
aKIENTOPHBIC

OHEPIreTUICCKUEC



YPOBHHU. YpPOBEHb
Depmu B
MOIYIPOBOAHUKAX

27.8.  TemmeparypHas
3aBUCHMOCTh
ANEKTPOIPOBOJTHOCTH
MIOJTYTIPOBOIHUKOB.

28. Ctpoenue
aTOMHOTO SIApPa

28.1. CrpoeHnue
aTOMHOTO s1/1pa.

28.2. Jledexkt  macchl
DHeprus CBs3H.

28.3. Mouenu sjpa.
28.4. Ilpupona snepHbIX
CHIL.

28.5. PamuoaktuBHOE
W3JTydeHWE W €ro BUJBIL.
[Tpudopst Ui
perucrpayn
pagroaKTUBHBIX
W3JIy4eHUH M YacTHIl.
28.6. 3akoH
paIroaKTHBHOTO
pacnana.

28.7. 3aKOHOMEPHOCT
n  o-pacmaga wu  f-
pacnaja.

29. SAnepHsbie
peaknun

29.1. Snepusie
peakuuu. IlpeBpamieHue

sIep.
29.2. Poms

HEHUTPOHOB. Peakius

nenenust sangep. llemnHast

peakuus JICTICHUSL.

SInepHblid peakTop.

29.3. TepmosimepHbIit
CHHTE3. JHEeprusi 3Be3..
VYnpasnsemslit
TEPMOSIICPHBIIT CHHTES.
30.91eMeHTapHbIEe
YacTHIBI

30.1. MHepapxus

CTPYKTYP MaTepuu.
Yactuirst u
AHTHYACTHUIIBL.

30.2. dusmueckuii
BaKyyM.

30.3. CranpaprHas
MOZIENb  DJIEMEHTapHBIX

YaCTHIL. Kgapxu,
JICTITOHBI, KBaHTBI
(byHITaMEHTaTBHBIX
MOJIEH.

30.4. DynnameHTaNbH
bIe BO3JICHCTBHSL.
ApOHBL.

30.5. Snopa  aromos.
ATOMBI. MOJIEKYIIBI.

59
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JK3aMeHAUHOHHbIe Bonpochl: Pusnka. 2-3-i ceMecTpbl

1. Mexannueckoe JBkeHHE. (OCHOBHBIE KHHEMAaTHMUECKUE XapaKTEPUCTUKU M.T.
[lepemenienue, CKOpOCTh, HOPMAJIbHOE M TAHICHIMAJIbHOE YCKOPEHUS YaCTULbI IpHU
KPUBOJIMHEITHOM JIBIKEHUU. BpalarenbHoe IBUKEHUE M.T.

2. 3akonbl Hetorona. [lpuanmm otHocutensHOCTH [ammes. IIpeoOpazoBanme [anmies.
Kitaccnueckuit 3akoH cioxxeHust ckopocteil. [lepssiii 3akoH Herotona. 1loHsTHEe MHEpLMAIBHON
cucteMbl orcyera. Macca. Bropoit 3akoH Hprotona. MMmnynec Tena. YpaBHEHHE ABUKCHMUS.
Tpetuit 3akon Hetorona. OcHOBHAas 3a/1a4a TUHAMHUKHU M.T.

3. 3aKOH COXpaHEHUs] MMIYIbCAa U €ro MPUMEHEHHE. 3aKOH JBMKEHUS IIEHTpAa UHEPIIHH.
PeaxkTuBHOE IBMXEHUE.
4, Pa6ora. MomHocTs. KuHeTHueckas W TOTEeHIMaNbHass »Heprus. l[loTeHnuampHas

sHeprust ynpyroctu. l[loreHuumansHas sHeprus TATOTeHHs. CBS3b MOTEHIMATBHOM CHJIBI C
MOTEHIIUAILHOM YHEPTUEH.

5. 3aKkoH COXpaHEHMs] JHEpruu B MexaHuke. KoHcepBaTHUBHBIE U JIMCCHUIIATUBHbBIC
cucteMbl. BuyTpenssis sneprus. O6medu3nueckuii 3aKkoH COXpaHeHUs SHEPTHUH.
6. MoMeHT cuiibl 1 MOMEHT WHEPIIMU Teja OTHOCHTEIbHO OCH. YpaBHEHHUE JBUXKEHUS

TCJIa, Bpallaromicrocsa BOKPYT HCHOHBH)KHOﬁ OCH. Pa60Ta, MOIIHOCTb, KHHCTHYCCKAsA SHCPIUg
IIpU BpallaTCJIbHOM JIBUKCHUU.

7. MoMeHT uMmmyiibca. 3aKOH COXpaHEHHSI MOMEHTa UMITyNbca. J[BIKeHHE B IIEHTPAITBHOM
T0JIE.
8. OcHoBuble nonoxkenuss MKT. Mogens wuaeanpHoro raza. OCHOBHOE ypaBHEHHE

MOJIEKYJIIPHO-KMHETUUECKON TEOpHH. YpaBHEHHE COCTOSHHS HJCATBHOTO Tas3a. 3aKOHBI
U7eallbHbIX Ta30B.

9. WNneaneHbil Taz B cwioBom 1none. Pacnpenenenne bonblnmana. bapomerpudeckas
¢dopmyna. MakcBeIJIOBCKOE paclpesielieHne MOJEKY HIEalbHOro ra3a Mo ckopocTsM. OmbIT
[Irepna.

10.  IlepBoe Hawyano TepMmoauHaMUKU. BHyTpeHHsas sHeprusa. PaGora raza npu u3mMeHeHUH
ero obobema. Temora. TemnoeMkocTs. IlpuMeHeHue nepBoro Hayana TEPMOAMHAMUKH K
M30IPOLIECCaM.

11.  Bropoe Hauano tepMoauHamuku. TeruioBele Mamwuebl. [luxn Kapno. OHTponus.
CraTtucTu4eckuii CMbICI BTOPOTO Hayaja TEPMOANHAMUKH. DHTPOIHUS KaK KOJIMYECTBEHHAs Mepa
CTpPEMJIEHMSI OT MOpAJKAa K XAaOTUYHOCTH B COCTOSHHUU TEIUIOBOTO paBHOBecus. [IpuHImn
BO3pACTaHUs SHTPOIUHU OTKPBITOW CUCTEMBI.

12 Teepapie Tena. CrTpoeHHE KPUCTAIIMYECKMX U aMOpP(QHBIX TBEPABIX  TEIl.
Kpucrannuueckue pemerku. Tumbl KpucTauioB. JlepekThl KPUCTAIIMYECKON PpEIIeTKH.
TemnoéMKOCTh KPUCTAIIOB

13.  DJekTpocTarvka. DJNEKTPUUECKUM 3apsi. 3aKkoH coxpaHeHus 3apsia. 3akoH Kymona.
HanpsbkeHHOCTD 1 moTeHIMan aeKTpudeckoro noss. IlpuHuun cynepno3unuu.

14. Teopema Octporpaackoro — ['aycca nns monst B Bakyyme U ee npumeHeHue. [lone
pPaBHOMEPHO 3apsKEHHBIX TeN: HUTHU (IIJIMHAPA), ITIOCKOCTH, cephl, mapa.

15.  Hwonektpuku. llonmspuzaums ausnexkTpukoB. Ilonspu30BaHHOCTB, IHMANEKTPUYECKAs
BOCIPUUMYHUBOCTb, JUAIEKTPUYECKasl MPOHUIAEMOCTh BELIECTBA. BEKTOp AJIEKTPHUYECKOTOo
CMEUIEHUs, U HX CBiI3b C BEKTOPOM IMOJsipu30BaHHOCTH. Teopema Iaycca anga mons B
TNBJIEKTPUKE.

16.  IIpoBOMHUKM B 3JNEKTPOCTATUYECKOM  TIOJIE. DIIEKTPOEMKOCTh ~ MPOBOJHHUKA.
Konpgencaropbl. DHeprust 3apspKeHHOTO TMPOBOJAHMKA. DHEPIUs 3apsHKEHHOTO KOHJAEHCATOpa.
DHeprus anekTpudeckoro noist. O0beMHas IIIOTHOCTh YHEPTHH.

17.  Dnexrpuueckuid Tok. 3akoHsl Oma u JDkoyns—Jlenna B nuddepeHmmansHOd U
UHTETpaJbHOM  (opMax, W UX OOOCHOBaHME C TMO3MLUUHA  KJIACCHYECKOW  TEOpHH
aneKTponpoBogHOocTH  MetaiwioB.  ComporuBineHue mnpoBoaHuka. IlociemoBarensHoe U
napauIeIbHOE COeIMHEHUE COTIPOTHUBIICHHH.
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18. VYenoBust  cymectBoBanuss Toka. Croponnue cuibl. J.JI.C. 3akon Owma s
HEOJHOPOJAHOIrO yyacTka nenu. 3akoH Oma ans 3amkHyTod wnemnu. IlpaBunma Kupxroda s
pacuera pa3BeTBICHHBIX LEMEH.

19. MarnutHoe none. MarautHas UHAYKIMs. JIMHUM MarHUTHOM MHAYKIKUU. 3aKOH buo—
Cagapa—Jlammaca. HanpskeHHOCT MarHUTHOTO 1oy,  L{MpKynsinus BeKTopa MarHUTHOU
nHaykuuu. Ilomnst BuxpeBbie u noteHmanbHele. [10TOk BekTOpa MarHnTHOM MHIYKIMU. Teopema
["aycca a1 MarHUTHOTO TOJIS B BaKyyMe.

20. CunoBoe peiictBue MarHuTHoro mnomd. Cunma Awmmnepa, cuna Jlopenma. PabGora mo
MEPEMENICHUIO TPOBOJHUKA U KOHTYPA C TOKOM B MATHUTHOM TIOJIE.

21. DnexkTpoMarHUTHAsE MHAYKIUSA. 3aKOH 3JIEKTpoMarHuTHOW MHAykiuu. J.J[.C. nHayKuuu
B JBIKYIIMXCS U HEMOABM)KHBIX MPOBONHUKAX. [IpuHIMI NeicTBUS reHepaTopOB MEPEMEHHOTO
TOKa.

22. MHOyKTUBHOCTh KOHTYpa. MTHAYKTUBHOCTE coneHouna. SBnenne camonnaykuuu. J./.C.
CaMOMHIYKIMHM. MarnuTtHas 3Heprus Toka. [[10THOCTh SHEpruM MarHuTHOTO MOJIS.

23. MarnutHble cBoiicTBa BemiecTBa. OpOuTaibHbIE U CIMHOBbIE MarHUTHBIE MOMEHTBI
2NIEKTpOHOB. HamarHuumBaHue napaMarHeTUKOB W JIUaMarHeTMKoB. HaMarHW4eHHOCTH.
MaruauTtHasi BOCOpUMMYHMBOCTbh U MarHUTHAs MPOHULIAEMOCTh BellecTBa. dDeppoMarHeTUKy U ux
cBoicTBA. JloMeHHas CTpyKTypa. MarHUTHBIN TUCTEPE3UC.

24. ®Ousnueckue OCHOBBI Teopun MakcBemna Uil 2JEKTPOMAarHUTHOTO TOJs. 3aKOH
ANEKTPOMAarHUTHOW HMHIYKIMU B ¢dopme MakcBemna. BuxpeBoe anektpuyeckoe mose. 3akoH
nosiHoro Toka B (popme Maxkcsemna. Tok cmenienust. Cucrema ypaBHeHuil MakcBeria.

25. CBoOosHbIE MeXaHMUYECKUE KoebaHusi 6e3 TpeHus U NMpH HAJIMYUM TPEeHus. Ympyras u
KBasuymnpyras cwia. JuddepeHuuanbHple ypaBHEHUS ABW)KEHUS MPY)KMHHOTO MasTHHKA C
TpeHHEM U 0e3 TpEeHUs U UX pelleHus. AMIUIUTYAa, KpyroBas 4actora, ¢a3za rapMOHHYECKOrO
koneOanus. Koadduument 3aryxanus. Jlorapupmuueckuit nexkpement. {oGpotHocts. [lepuon
3aTyXalolMX KoJeOaHui.

26. BoiHyxIeHHbIE MEXaHMYECKHe  KojeOaHus OCHWLISATOpa MOJ JeHCTBHEM BHEIIHEH
CHUHycOUaJIbHON cuibl. [luddepeHnunanbHoe ypaBHEHHE U €ro pelieHue. AMIUTYyaa u Qasa
BBIHY)K/ICHHBIX KojieOaHuil. Pezonanc.

27. BolHyXJEHHbIE JJIEKTpOMarHUTHble KoneOaHus. IlepemeHHbi Tok. YacToTHbIE
3aBHCHMOCTH aMIUIUTYJ TOKA, HAPSHXKEHUH, cBUra a3 Mexy TOKOM U Halps>KEHUEM.

28. BonnoBoe nsmxenue. IIpononbHble U nonepednsie BoaHbL. CKOPOCTh pacpOCTpaHEHUS
BOJIHOBOTO (pOHTa. YpaBHEHHE IUIOCKOM Oerymiell BojHBL. J[JIMHA BOJIHBI, BOJIHOBOE YHCIIO.
BonnoBoe ypaBHenue. [I10THOCTh MOTOKA SHEPTUU (BEKTOpP YMOBa). IHTEHCUBHOCTH BOJIHBI.

29. DnexTpOMarHUTHBIE BOJIHBI. YPABHEHUWE IJIOCKOW 3JIE€KTPOMAarHUTHOM BOJIHBI. BonHOBOE
ypaBHeHHEe. Pa3oBasg CKOPOCTb DJIEKTPOMAarHUTHBIX BOJIH. Bekrop Ymosa-lloliHTHHrA.
HcTouHnKY 31€KTpOMAarHUTHBIX BOJH. [1Ikana aieKTpoMarHuTHBIX BOJIH.

30. T'eomerpuueckast onTHKa. 3aKOHBI TEOMETPUUYECKON ONTUKM U UX MPUMEHEHHE (TIPU3MBI,
IUIOCKHE U cepruecKre 3epKaja, JTUH3bI).

31. Unrepdpepentuss BosnH. KorepeHTHOCTh BOMH. MeToibl MONYyYEHHS KOT€PEHTHBIX
UCTOYHHUKOB CBeTa W HaOmioneHus uHTepdepeHuuu. OOmume ycnoBusi HHTEPHEPEHLNOHHBIX
MaKCUMyMOB 1 MUHUMYMOB CBE€Ta JIByX KOT€pEHTHBIX BOJH. HTep(hepeHIus B TOHKHUX IJICHKAX.
[Tonocwl paBHoro HakioHa. [Tomockr paBHo# TommuHbl. Konbsiia HetoToHa.

32. Jludpakuus ceera. [Ipunuun [rolirenca-®penens. Merox 3o @penens. Judpakuus
Openens. Judpakuus Opaynrodepa Ha menu U Ha JUPpaKHOHHON pemreTke. CHeKTpalbHOe
pasiioKeHue.

33. EcrectBenHblll M nonsipu3oBaHHbIi cBeT. lomsapuzaropel. 3akon Maimroca. [lonspuzanns
CBETa IpH OTPaXKEHUU M TPEIOMIIEHMH cBeTa. 3akoH bprocrepa. Ilomspuzanums cera npu
JBOMHOM JryuernpenomMieHuu. [lomsapu3anoHHbIe TPU3MBI U TOJISPOUIBL.

34. B3auMonelicTBUE D3JIEKTPOMArHUTHBIX BOJH C  BemecTBoM. Jlucmepcus — cBerta.
HopmanbHast u anHoManbHas qucnepcus. JIeMeHTapHast SJEKTPOHHAS TEOPUS JUCIIEPCHUH.
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35. IIporuBopeuns knaccuueckod ¢usuku. M3myuenue uepHoro Ttena. 3akoH Kupxroda.
3akon Credana-bonsiiMana 3akon cmereHusi Buna. KBantoBas rumoresa Ilmanka. @opmyna
IInanka 115 TenaoBOro u3nydeHus. Onrtudeckas IMPOMETPHSL.

36. ®otosnexkrpuueckuit 3¢ ¢dekt. 3akoHbl (oTtorpdekra. YpaBHeHHEe OWHINTEHHA IS
¢dorordpdexra. Umnynsc portona. [lasnenue ceeta. dpdext Komnrona.

37. DxcnepuMeHTaIbHOE 00OOCHOBAHHE OCHOBHBIX MJIeH KBAHTOBOW MEXaHWKH. JIMHeWuaThie
creKkTpsl aroMoB. Mozens atomoB 1o Pezepdopay u bopy. Teopust bopa nmst atoma Boopoza.

38. Tunoteza ne bpoiurst. udpakius smekrpoHoB. COOTHOIIEHUS HEOMPEASICHHOCTEH
I'eiizen6epra. Ypasuenue llpeaunrepa. CraTucTHUECKUNA CMBICI BOTHOBOM (DyHKIIMU.

39. Yactuna B mpsAMOYrojipHOM NOTEHIMANBbHOM siMe. Pemenue ypaBHenus llpenmHrepa.
CoOcTBeHHbIE BOJHOBBIE (YHKIMHW W HHepreTuueckuil cnektp. [loreHnmanbHbIl Oapbep.
TynuenbHbIN 2P deKT.

40. Yacrtuna B cepuueckoM CUMMETPUYHOM Tosie. Bonopoaonoqo6Hbie aToMbl B KBAHTOBOM
MexaHuke. YpaBHeHue llIpennHrepa mis CTallMOHAPHBIX COCTOSTHUN. DHEPreTUYECKHE YPOBHU.
OuHeprus Bo30yxaeHuss u uoHuzanuu. CnexTpel aroMoB. BomHoBble ¢yHkimu. KBaHTOBBIE
yucna. IIpocTpaHcTBEHHOE pacnpeneneHe MIIOTHOCTH BEPOATHOCTH I 3JIEKTPOHA B arome
BOZIOPOJA.

41. MHoroanektpoHHble aromsl. [IpmHnun I[Taymu. CTpykTypa 3HEpreTMHEeCKHX YpPOBHEH B
MHOTO2JIEKTPOHHBIX aroMax. [leproanueckas cuctema aneMeHTOB MeHzeneeBa. PeHTreHOBCKoe
n3nyyeHue. 3akoH Moznu. TopMO3HOE pEeHTT€HOBCKOE U3TTyUYCHHUE.

42. ArtoMbl B MarHuTHOM Tone. Pacieruienne sHepreTHdeckux ypoBHen. Dddekt 3eemana.
AnomanbHOe pacuieruienue. CriuH 35eKTpoHa. AToM B MoJiekyne. MoJeKylspHble CIIEKTPBI.

43. DneMeHTbl KBAaHTOBOM TEOpPUHM WU3IY4YEHMs. BBIHY)XJIEHHOE M CIOHTAaHHOE W3JIy4E€HHE
¢dotonoB. Koaddbummentsr DitHmreiiHa. TermoBoe paBHOBeCHOE M3iIydeHHE. JIFOMUHECIICHITHS.
[Tpunmun paboThl KBaHTOBOTO reHepatopa. OTKphITEIA pe3oHatop. CBoiicTBa Ja3epHOro
U3ITy4eHHS ¥ €T0 IPUMEHEHUE.

44. 30HHas CTPYKTypa SHEPreTHYECKOIO CIIEKTpa 3JIEKTPOHOB TBEPAOrO TeNa. 3arlOHEHUE
30H: METaJUIbl, JAMAJIEKTPUKH W NONyNnpoBOAHMKHM. Pacmpenenenme @epmu. Yposens Depmu.
BrIpoxx1eHNE 2IEKTPOHHOIO T'a3a B METAJUIAX.

45. DnexTponpoBOIHOCTh METAJIOB. TemneparypHas 3aBUCUMOCTb. SBnenne
CBEPXIIPOBOAMMOCTH.  KynepoBckue  ANEKTpOHHblE  Hapbl.  MarHuUTHBIE  CBOMCTBA
CBEPXIIPOBOJIHUKA. 3aXBaT U KBAHTOBAaHHE MAarHUTHOTO MOTOKA. TyHHENbHBIN KOHTAaKT. D dexr
Jlxxo3edcona u ero npuMeHeHue. [IoHsATHE BEICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTH.

46. DNEKTPONPOBOIHOCTh  IMOJYIPOBOJAHUKOB. [TonsiTHE  OBIPOYHON  TTPOBOIUMOCTH.
TemneparypHas ~ 3aBUCUMOCTb  3JEKTpPONpOBOAHOCTH.  COOCTBEHHBIE U TPUMECHBIE
MOJIYIIPOBOAHUKH. DJIEKTPOHHBIM WM JIBIPOYHBINA IOJIYIPOBOAHHUK. J/IOHOpHBIE M AaKLIENTOPHBIE
JHEPreTUYECKHUE YPOBHU. YpoBeHb DepMHU B MTOTYNIPOBOAHHKAX.

47. KOHTakT 3J€KTPOHHOTO M ABIPOYHOTO IMOTYNPOBOAHHUKOB. [loTeHIManbHbI Oapbep p—n
nepexoza. BonpramnepHas XxapakTeprUCTUKa NOIYITPOBOAHUKOBOTO AU0AA. TpaH3uCTOp.

48. Crtpoenue aromHoro snpa. Jlepekr maccbl. DHeprust cBs3u. Mogenu sapa. Ilpupona
SJIEPHBIX CUIL.

49. PaanoakTuBHOE M3Ty4deHHE M ero BHbI. [IpuOopsl /Ui perucrpanuu paguoaKTUBHBIX
M3Iy4eHUH M 4YacTull. 3aKOH pPaJUMOaKTHBHOIO pacnaja. 3aKOHOMEPHOCTH o-pacraga u -
pacraja.

50. Anepusie peakuuu. [IpeBpamienue siaep. Ponb HeiiTpoHoB. Peakiust nenenus saep. LlenHas
peakimsi neneHus. SnaepHbid peakTop. TepMmosiaepHBIA CHHTE3. DHEprusi 3Be3/l. YIpaBIsieMbId
TEPMOSIEPHBINA CHHTES.

51. CoBpemennas ¢usuueckas kapTuHa Mupa. Mepapxus cTpykTyp Marepud. YacTuubl U
anTHyacTuLbl. Pusndeckuil BakyyMmM. CraHmapTHas MOZENIb IEMEHTapHbIX uacTull. Ksapkw,
JIENTOHBI, KBaHTBHl (PYHAAMEHTAJIbHBIX Mosied. DyHIaMEHTalbHbIE BO3JACHCTBUS. AIPOHBI.
Topsiuast Mmonenb u 3BomoIMs BeeneHHoM.
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