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AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«Du3uKa»

HucuunnuHa «®Pusnka» BXOIUT B 0a30BYI0 4YacTh MAaTEMAaTUYECKOTO H
€CTECTBEHHO-HAyyHOro Iukia. OOmas TpyJoeMKOCTh OCBOCHHUSI JAUCIUILUIMHBI
COCTaBJIsIeT / 3a4eTHBIX €IWHUI], 252 YacoB. YUYEOHBIM IUIAHOM IMPETyCMOTPEHBI
JIEKITMOHHBIC 3aHATHsA (72 4ac.), mpakTudeckue (/2 4dac.), mabopatopHbie (36 4acoB) u
caMocTosiTesIbHasE paboTa ctyaeHta (36 yacoB). JlucuurimHa peanusyercs Ha 1-2
Kypcax B 2-3 ceMecTpe.

ConepxaHue TUCHUIUIMHBI OXBATBHIBAET CICAYIONINI KPYr BOIPOCOB: MEXaHUKA,
MOJIeKyJsipHasi (U3MKa, AJIEKTPUYECTBO M MarHeTW3M, ONTHKAa, aTOMHas (H3uKa,
anepHas ¢usuka. Kypc «®usukm» B Ilkone buomemununsl, JlanbHEBOCTOUHOTO
denepaqbHOTO  YHUBEPCHTETAa UYWTAETCS Ha MIAIUIMX Kypcax U SBISETCS
IPOQUITUPYIOIIHM.

HuctumnuHa «@u3uka» JOTHYECKH U COAEPKATETBbHO CBS3aHA C TaKUMU
Kypcamu, KaK «MaTeMAaTHYCCKH aHalmu3», «BEKTOPHBIM aHAIN3», «aHATUTHYCCKas
TEOMETPHS», «COTMPOTHBIICHUS MAaTEpUaloB», «IIIEKTPOHHUKA», «TEOPETUUYECKas
MEXaHUKa», «KKBAHTOBAasI MEXaHUKA» U JIp.

[Iporpamma kypca "®duszumka" cocTtaBieHa B COOTBETCTBUU C TPEOOBAHUSIMU
rOCyJlapCTBEHHOIO0 00pa3oBaTEeIbHOTO CTAaHJApTa BBICIIETO MPO(EecCHOHATBHOTO
oOpa3oBaHUs.

Leab kypca ¢usuku — GOpMHUPOBAHUE Y CTYJICHTOB SICHBIX MPEACTABICHUIN 00
OCHOBHBIX TIOHSTHSIX M 3aKOHaX (U3MKH, CTWIS (U3MUYECKOTO MBIILICHUS,
COBPEMEHHOW Hay4yHOH KapTuHbl Mupa. Kypc QU3MKU MOJKEH MpUBHBATh CTyACHTaM
BBICOKYIO KYJIbTYPY MOJETHUPOBAHUS BCEBO3MOXKHBIX SBIICHUH U MPOIIECCOB, 3HAKOMUTH
C HAyYHBIMU METOJaMHU, a TaKXe MOATOTOBUTH OOIETEOPETHUUECKYI0 0a3zy s
MPUKIATHBIX ¥ TPOGUIUPYIOMNX JUCITUTUTHH.

OCHOBHBIMU 3aJ1a4aMHM Kypca SIBJISIFOTCSI:

-U3y4eHNE OCHOBHBIX (DU3MYECKHX SBJICHWH, OBIajeHHE (yHIaMEHTAIbHBIMU
MOHSTHUSMH, 3aKOHAMHU M TEOPUSMHU KJIACCHUUYECKON M COBPEMEHHOW (DM3HKH, a TaKxKe
MeTOoJaMH (PU3NYECKOTO UCCIIeI0BAHUS;

-OBJIaJIcHUE MPUEMAMH U METOJIaMH PEIICHUSI KOHKPETHBIX 33714 U3 Pa3TUYHBIX
obnacTeil pu3uKy;

-popMHUpOBaHUE HABBIKOB MPOBEACHUS (PU3NYECKOTO IKCIEPHUMEHTA, OCBOCHUE
Pa3TUYHBIX THUIIOB U3MEPUTEIHHONU TEXHUKHU.

Jlnst  pemieHuss TOCTABJICHHBIX  3a7a4  Kypc (U3HKKA  TpeaycMaTpUBaeT
COOTBETCTBYIOIIME BHUIbl Yy4yeOHOW pabOThl — JEKUWH, J1abopaTopHbIe padoOTHI,
CaMOCTOSITENTFHYIO pabOTy CTYICHTOB.

HauanbHble Tpe0OBaHMSI K OCBOCHHWIO AWCIUIUIMHBI. 3HAHHUE OCHOB Kypca
GU3MKM W MaTeMaTUKd CpeaHel o011eo0pa3oBaTeNbHOM IIKOJbI HWJIH CPETHETO
npodeccuoHanbHOro odpazopanus. Kypc ¢pusznku HauMHAETCs CO BTOPOTO CeMecTpa U
npenoiaraeT 3HaHUE Hayal MaTeMaTHYeCKOTO aHalu3a, aHAIUTUYECKOW TeOMETpPHUH
(BekTOpHOM anreOpel) B 00bEME OJIHOTO TMPEIIIECTBYIONMIETO CceMecTpa OOydeHUs
(mpousBoaHas, auddepeHiman QyHKIMU OJHONM M MHOTHUX IEPEMEHHBIX, WHTErpal,
nudepeHnranbHbIe YPaBHECHHS ).




B pesynprare m3yueHus AAHHOW AUCIUIUIMHBI y OOydYaronmuxcs (GOpMUPYIOTCS
CJIEAYIOIINE KOMIIETEHIIUH (PJIEMEHThI KOMIIETSHITUH ).

Kopn " Jtanbl (OPMHUPOBAHUS KOMIIETEHIMHU
(¢popmysupoBka
KOMIIETEeHIIH
OK-1 3Haer OCHOBHbIEC (PU3MYECKHE 3aKOHBI U
CIIOCOOHOCTD K KOHIEMIIUU:  3aKOHBl  KJACCUYECKOMH
abCTpaKTHOMY MEXaHUKHU,  BaXXHEUIIUWE  KOHIIEHIUU
MBIILICHHUIO, aHaJIn3y, CTaTUCTUYECKOM busuku u
CUHTE3Y TEPMOJIMHAMUKH;
HaubOoJee BaYKHBIC u
(dyHIaMeHTalIbHbIE JOCTHKEHHUS

duznyecKoil HayKu;

YmMmee OPUMEHATh (PU3NYECKHE 3aKOHBI K
T aHaiM3y HamOoJee BaXKHBIX YaCTHBIX
CJIy4aeB U IPOCTEUINX 3a/1ady;

IPOBOJUTH U3MEPEHUST (PUINUECKUX
BEJIMYMH M  OLEHKY IOrPEIIHOCTEN
M3MEPEHN;

Bnan OCHOBHBIM HKCIEPUMEHTATbHBIM
eeT MaTepuajioM, OCHOBHBIMH  HaBBIKAMH
moncka Hay4YHOU uHbOpMaIu,
HE00XO0IUMOT0 TUTSE pa3paboTKu
COOCTBEHHBIX TMPOEKTHBIX pPEIICHUN B
UCCIIeyeMOM IpeIMETHOM 00acTu




OIIK -5 3Haer OCHOBHBIE MOJIOKEHUS

rOTOBHOCTBIO K KJIACCHYECKOM 5JIEKTPOIMHAMUKH,
MCIIO0JIb30BAHUIO TEOPUIO KOJEOaHHH W BOJH, HMCXOJIHBIE
OCHOBHBIX usuko- IPMHIUIBL  KBAaHTOBOM  MEXAHUKHM;
XUMHUYECKHX, OCHOBHBIE TIOHATUS (DU3MKU AaTOMOB,
MaTEMATUYECKUX M MHBIX aTOMHOTO S/[pa U JIEMEHTAPHBIX YACTHII;
€CTECTBEHHOHAYYHBIX CBSA3b (usuku C TEXHHKOM,
IIOHATUH ¥ METOJOB IIpH IPOU3BOJICTBOM, JAPYTHMHU HayKaMH,
peleHnu
PO eCcCHOHAIBHBIX VYMmee IPUMEHSATE CBEJICHHUS u3
3anaq T 3JIEKTPOJMHAMUKH, TEOPHU KOJICOaHUH U

BOJIH, (U3MKHM AaTOMHOTO SApa IMpH
pELIEHNN KOHKPETHBIX 3a/1a4;

Bnan HaBbIKaMH paboTel ¢ npudopamuy;
eeT OTBITHBIMU (paKTamMH, KOTOpBIE JIEXKAT B
OCHOBE HamOoJiee BaXHBIX (DUIUUYECKUX
3aKOHOB

Jlnst popMupoBaHUSI BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKaxX JUCITUTUIMHBI
«Duznka» NPUMEHSIOTCS CIEIYIONME METOAbl aKTUBHOTO/ MHTEPAKTUBHOT'O OOYUYCHUS:
«JIeKus-oecena», « TMCKYCCUSD).

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

1. KunemaTtuka (10 yac.)

1.1. OcHOBHBIE TPEACTABICHUS CHEIUATbLHON Teopur OTHOCUTENbHOCTU [loHATHS
IIPOCTPAHCTBA W BPEMEHHM, MX OTHOCHTEIBHOCTh. T€l0 OTCYeTa, CHCTEMBI OTCUETA.
[lonsiTne wWHEpPIMAIbHOW W HEWHEPIMAIbHOW cucteM otcdera. [IpeoOpazoBanus
["anunesi, CBs3bIBAIOIIME KOOPAMHATHI TOYKA OTHOCUTENIBHO TOJBMKHOM U
HETOJBI)KHOM MHEPIIMAIBHBIX CUCTEM OTcueTa. (2 Jac)

1.2. Kunematnka MarepuanbHOW TOYKH. [IOHATHS MAaTepHAIbHOW TOYKH, TPACKTOPHH.
Crioco0Obl 3ajaHus MOJTOXKEHHUS] TOUKH U €€ JIBUYKEHUS B JIEKApPTOBOM CHCTEME OTCUETA.
[Tepemermenue. [1yTs. CBsi3b epeMenieHus ¢ IPUPAIEHUEM PaJANYC — BEKTOpa. (2 )



1.3. Kunemartnuyeckue XapakTEpUCTHKU MaTepUalbHON TOYKUA. CKOPOCTh, YCKOpPEHUE,
eAVHUIBI KX u3MepeHus. HopmanbHOe (LEHTPOCTPEMUTENIBHOE), KacaTeIbHOE
(TaHreHIMAIbHOE) M MOJIHOE yCKOpeHHUs. CBsA3b BEIUYUHBI TOJTHOTO YCKOPEHUS C
BEITMYMHAMHU HOPMAJILHOTO M TMIOJTHOTO YCKOPEHUH. (2 1)
1.4. KunHemarnueckue  ypaBHEHHsS  pPaBHOMEPHOIO WM PaBHOIIEPEMEHHOIO
NPSMOJIMHEWHOIO  JIBW)KEHHH. PaBHOMEpHOE M  pPaBHOIIEPEMEHHOE JBUKCHUE.
KunemaTnueckue ypaBHEHHUS PABHOIIEPEMEHHOIO IIPSMOJIMHEMHOIO JIBM)KCHUS U
paBHOMepHOTro. ['padmku 3aBUCUMOCTH TYyTH W CKOPOCTH OT BpEMEHH JUIs
pPaBHONIEPEMEHHOTO U PABHOMEPHOTO PSIMOJIMHEHHOTO ABMKEHUA. (2 U)
1. 5. KunemarMka BpamiatrelbHOrO JBWKCHUS MaTEpPUAIbHOM TOYKH. YTJIOBBIE
IIEpEMEILICHUE, CKOPOCTh M yCKopeHue. Enmunnsl nx nsmepeHnsa. KuHematmueckoe
YpaBHEHUE PABHOIIEPEMEHHOIO [BWKCHHsS MAaTE€pPUAIbHOW TOYKH II0 OKPYKHOCTH.
CBs13b BEJIMUMHBI MIOJHOTO YCKOPEHHUSI IBUJKEHHSI MATEPUAIIBHON TOUYKH 110 OKPY’KHOCTH
C YIVIOBOM CKOPOCTBIO, YIJIOBBIM YCKOPEHUEM U PAJAUYCOM IBHKCHHUS MaTepUaJIbHOU
TOYKH. (2 1)
2. lunamuka (6 1)

2.1. /lnHamMuKka MaTepuaJbHOM TOYKH. 3aKOH COXPAaHEHUS UMITyJIbca. B3anMonaencTBus
u cwibl. Macca Kak Mepa MHEPTHOCTH W rpasuraiuu. Mmmynbec. 3akoHsl HproToHa.
[Tpsimble u oOpatHble 3agaun. CBOOOAHOE W HecBOOOAHOE nBMKEHUsA. [loHsTHE O
CUJIOBOM M OJHOPOJHOM CHJIOBOM MHOJIAX. J[BMKEHHE Tena B OJHOPOAHOM CHIIOBOM
1oJie.3aMKHYThIE M HE3aMKHYTHIE MeXaHH4yeckne cucteMbl. Cucrema MaTepuajbHBIX
TOYEK, €€ MMILYJbC.3aKOH COXPAaHEHHUS HMMIIYJIbCa CHCTEMBl MaTEPUAIBHBIX TOYEK.
JIBmkeHne Ten TMEepeMEHHOW Macchl. YpaBHeHue Memepckoro. ®dopmyna
[{uonkoBckoro. (24, npoBoAUTCS ¢ ucnoiab3oBanuemM MAO).
2.2. DHeprus, padoTa, MOLUTHOCTh. 3aKOH COXpPaHEHUs! MEXaHWYECKOM sHepruu. Padora.
OHneprus, MonHocts. IloTeHIManbHas W KUHETHYECKas 3Hepruu. lloTeHunanbHbIE
(xoHcepBaTuBHBIE) cuiibl. [loTeHuunanbHast sHeprusi cuil ynpyroctu. CBs3b MEXIY
MOTEHUUAIBHOW CHJION M TOTEHIMAJIbHOM YHEPrHeil. 3aKOH COXPaHEHUs SHEPruu B
MexaHHuKe. (24)
2. 3. /IsmkeHue B moJie TAroTeHus. 3akoHbl Keruepa. Cuita B3auMOIEHUCTBUS MEXIY
ConHlleM M TUTAHETaMHM COJIHEYHOM cucTeMbl (pelieHue oOpaTHOW 3anayu). 3aKoH
taroteHuss Hprotona. Onbir KaBennuma. Cuna TAroteHus (rpaBUTAlMM), CHUIa
TSKECTH, BEC Telld. Y CKOpEeHUE CBOOOIHOIO MaJIeHUs, €ro 3aBUCUMOCTh OT BBICOTHI U
mMpoThl MecTHOCTH. Cuitbl uHepiuu. Llentpobexknas cuna nnepuuu. Cuna Kopuomnuca.
[loTeHnman W HaAOPSHKEHHOCTh TPAaBUTALMOHHOIO TIOJIS, CBA3b MEXAY HHUMMU.
OKBUBAJIGHTHOCTh MHEPTHOW W TPABUTALMOHHONM MAacC, OMBITHBIE IOJITBEPKACHUS.
[lepBas, BTOpasi, TpEThsl KOCMUYECKHE CKOPOCTH. (24)

3. ®dusuka TBepaoro teiaa (4 4)
3.1. BpamarenbHoe NBUKEHHE CUCTEMBI MATEPHUAIBHBIX TOYEK. MOMEHT MMITyJIbCa
MaTepUAIbHOW TOYKH M CUCTEMBI MAaTE€PUAJIbHBIX TOUYEK OTHOCHUTEJIBHO IOJIIOCA U OCH.



MOMEHT cuiibl MaT€pUaIbHOW TOYKH M CHCTEMbI MATEPUAIBHBIX TOYEK OTHOCUTEIIBHO
IIOJIIOCA W OCU. YPaBHEHHME MOMEHTOB [UI CHCTEMBbl MATEPUAIBHBIX TOYEK
OTHOCHUTEJILHO TOUKH (T0JIt0ca). 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCa MEXAHUYECKOU
CUCTEMBI OTHOCUTEIBHO ToJitoca. CBsI3b MOMEHTA MMITYJIbCA C YIJIOBOM CKOPOCTHIO.
(1=

3. 2. lunamMuka aOCOJIIOTHO TBepJoro Teia. [loHsTHe abCONOTHO TBEPIOro Tena.
[TocTtynaTenpHOE U BpallaTeNbHOE ABUKEHUS TBepAoro tena. Llentp macc. OcHOBHOM
3aKOH JVMHAMHUKHM BpaIlAaTEIbHOIO JBWKEHHsS TBEPAOTO TeJa OTHOCHUTEIBHO OCH.
(YpaBHeHHE MOMEHTOB). MOMEHT HMHEPLUHMHM MATE€PUATBHOM TOYKH U MEXAHUYECKON
CUCTEMBl OTHOCHUTEJIBHO TOYKM M OCHU. [[BHKEHME TBEpPHOrO Tela, 3aKPEIVICHHOTO B
touke. CBoOonmHble ocu. ['mpockonbl. Ilpeneccuss THpockora, THPOCKONUYECKUN
abdext. Kunermueckass sHeprusi ABMKEHHS TBepjaoro tena. Teopema [roiireHca-
[lIteliHepa. BprunciieHne MOMEHTOB WHEPLMM CTEpXKHS, LWIMHJIpA, TEJa BpaIlCHUS
(oOmwmit cityyaii), mapa. (1 1)

3. 3. DnemMeHTsl TUIPOAUHAMUKY. JIMHUN U TpyOKU TOKa, ypaBHEHHE HEPa3pbIBHOCTH.
VYpaBuenue bepuymiu. BHyTpeHHee TpeHue (BS3KOCThb) KUIKOCTH. JlamMuHapHOE U
TypOysienTHOe TeueHus. Yucno PeitHonpaca. JlaMmuHapHOe TeueHHe BSI3KOW KUIKOCTH B
Kpyraeix TpyOax. @opmyna Ilyaseiiis. Meroabl onpeneneHusi BA3KOCTH KUIKOCTH.
®opmyna Ctokca. ['panutisl mpumenuMoctH ¢popmyi [lyaseitns u Ctokca. (2 )

4. Kosebanus u BoJiHbI (6 1)
4 1. Konebanus. I'apmonumveckue kosiebanus. KuHemaTtuueckoe ypaBHEHHE
rapMOHMYECKUX KojeOaHuid. Amrmiurtyna, ¢asza, HadaibHOM (a3a, dYacTtoTa H
LUKJIMYECKast yacToTa KojiebaHuil. CKOpOCThb, YCKOPEHUE U CUJIbI PU TAPMOHUYECKUX
KoJiebaHusix. 3akoH HproToHa myis rapmoHudeckux kosebanuit. uddepenuuanbHoe
ypaBHEHUE TapMOHMYECKHX KOJICOAHUN, €ro pelieHre. OJHEPrus TapMOHUYECKHUX
kKojiebanuii. ['paduueckass 3aBUCHUMOCTh KHHETHYECKOH, MOTCHIIMATBbHOW W TTOJTHOM
HHEPTrUi rapMOHUYECKHUX KoJieOaHu#t oT BpeMeHH. (14, IpOBOJUTCS C UCIIOJIb30BAHUEM
MAO)
4 2. IlpyxuHHbIN, Quznyeckuidi 1 Ma4THUECKUII MasTHUKH, MEPUOJBI UX KOJEOAHMI.
[IpuBenenHas aiuHa guzndeckoro MastTHuka. Och mojiBeca (MpuUBeca) M OCh KayaHUM
(bu3MYEeCcKOro MasiTHUKA, UX 00paTuMocTh. (14)
4 3. CnoxeHue TapMOHUYECKUX KojeOaHuil. MeTol BEKTOPHOW IUarpaMMbl.
CrnoxxeHne2-x TapMOHMYECKHX KOJEOaHW OJHOM 4YacTOThl W OJHOTO HaIpaBJICHUS.
PesynpTupyromas ammmtyna u ¢asza Ttakux kosiebanuil. CilokeHHE JIBYX B3aWMHO
NEPHEHANKYJIAPHBIX TapPMOHMYECKMX KOJIeOaHWUN C pa3HBIMH aMIUIUTYIaMu |
OJIMHaKOBOM yacToToi. ClioKeHne rapMOHUYECKUX KOJIEOaHUH ¢ OJIM3KUMU YaCTOTaMHU.
(1=
4 4. 3aryxawmwue koyieOanus. JuddepeHunanbHoe ypaBHEHHE 3aTyXaroOIIUX
KojebaHuii u ero pemeHue. JlekpeMeHT, JorapupMUYECKH JEKPEMEHT U



kod(hpummeHT 3aTyxanus Kojaebanmii. Ux pu3nueckuii CMbICT U €TUHUIIEI HU3MEPECHHUS.
(19)

4 5. BeiHyxneHHble koneOanus. Brtopoit 3akoH HpioToHa 11 BBIHYXIEHHBIX
KoseOaHuil. YCTaHOBUBIIMECS BBIHYXJACHHble Konebanus. Juddepennmansuoe
YPaBHEHHE U €ro pEIICHUE JJs YCTAaHOBUBIIMXCS BBIHYKIECHHBIX KOJI€OAHMH IS
Cilly4asl, €CJIIM BBIHY)KJAIOIIas CWila W3MEHAETCS [0 TapMOHHYECKOMY 3aKOHY.
AmMiumityga u  (a3a yCTaHOBUBIIMXCS BBIHYXKICHHBIX KojeOaHuil.  Pe3onaHc.
Pe3zonancnas gacrota. I'paduku aMImuTyJHOH U (a30BOM pEe30HAHCHBIX KPUBBIX IS
pa3IMuYHBIX 3HaYeHUH Kod(pduimenTa 3atyxanus. (14a)

4 6. Mexannueckue BosHbI. IHTepdepeHns MexaHnueckux BoJH. OCHOBHBIC MTOHSITHS:
BOJIHOBOE T10Jie, ()POHT BOJIHBI, BOJHOBAS MOBEPXHOCTH, MPOJOJBHBIE U TMOMEPEUHbIC
BOJIHBL. CBSI3b NPOJOJIBHBIX M IONEPEYHBIX MEXAHWYECKMX BOJIH M HMX CKOPOCTEH
pacnpoCcTpaHeHUsl ¢ YIPYruMHU cBoMcTBaMu cpenbl. [lnockue u cepuyeckrue BOJHBL
VYpaBHeHHE rapMOHUYECKON BOJIHBI (BOJIHOBOTO TapMOHUYECKOTO JIy4a). /[n1Ha BOJIHBI,
€€ CBiI3b C MEepuoaoM (4YacTtoToi) u ckopocThio. [loHsATHe ¢a3oBoi U TpynmoBOi
CKOpPOCTSIM BOJIHBI. BOJIHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHbI. KOr€peHTHBIE BOJIHBL.
PasHocts xoma. MuTepdepeHIrsS MexaHMYeCKHX BOJIH. YcimoBus Max. m Min. mpu
uHTeppeperun. Ctosiure BOIaHbL. (1)

5. Mouekyasipuas pusmnka (4 1)
5. 1. IIpeamet u 3amauu MousiekyisipHo (usuku. [Ipeamer u 3amaunm MOJIEKYISIPHOM
¢bu3uku. MonekyasipHO-KMHETHYECKask TEOPUs BEIIECTBA. XapaKTEPUCTUKUA MOJIEKYJ U
KOJMYECTBA BellecTBa. ATrperaTHble COCTOSIHMSI BEUIECTBA M MX IPU3HAKHU.
CratucTiyeckuii W TEPMOJMHAMUYECKHA METOAbl B MOJEKYISpHOU (U3UKE U
TepmoauHaMuke. (1 1)
5. 2. DOMnMpHyYecKHe Ta30Bble 3aKOHBl. MOJEKYISIPHO-KMHETHYECKas: TEOpHs
UJeNbHOrO0 rasa. JlaBjaeHWE WACAIBHOIO Tra3a. OMIIMPUYECKHE Ta30BbIE 3aKOHBI:
3akoHbl JlanpTOHa, boinsa-Mapuotrra, ['eii-moccaka, [apins, Ilackans, ABoraapo,
MenneneeBa-KnamnelpoHna, TENIOBOE pacIIMpPEHUE TBEPABIX Tell. MaeanbHbIl ra3 Kak
MOJIeJIb Ta3000pa3HOro COCTOAHMS. MONEKyJIIpHO-KUHETUYECKAs] TEOPHUS MAECATbHOTO
raza. JlaBmenune wmaeanpHOro rasa. BeiBom ocHoBHOro ypasHenuss MKT wmpeanpHOrO
raza. Oprotuyeckas runoresa bonbimana (1u)
5. 3. TennooOMeH U TepMOAMHAMUYECKOE paBHOBecue. TemnepaTtypa u ee pusnueckuit
CMBICT B MOJIEKYJISPHO-KMHETUYECKON Teopuu. TernooOMeH U TepMOAUHAMUYECKOE
paBHOBecrue.  TepMOMETpHYECKOE  CBOMCTBO,  TEPMOMETPUYECKAs  BEJIMYMHA.
TepmonuHaMuyeckas MIKajia Temmeparyp. Teopema boisibliMaHa O pPaBHOBECHOM
pacrnpesiefieHud SHEPruu Mo CTeneHsM cBoOonabl. Uucno creneHed cBOOOIbI. 3aKOHBI
ujeanbHOro rasza. M3zorepmuueckuil Ko3((UIMEHT CKUMAEMOCTH, TEMIIEpaTypHbIN
koapdunment. I'paduueckoe npeacTaBiIeHUe 3aKOHOB HaeaIbHOTO Ta3a. (1u)



5. 4. CkopocTH razoBbix MosieKyJsl. CKOpOCTH ra30BbIX MOJIEKYJ. M3MepeHue cKopocTu
ra3oBbix MosiekyJs. OneiT IlITepHa, METO MOJIEKYISPHBIX MYYKOB. OJIEMEHTBI TEOPUU
BEpPOSTHOCTH. YacToTa W BEPOSATHOCTh. J{MCKPETHOE M HENPEPBIBHOE pacHpeesieHue
BEPOSATHOCTHU. [1ITOTHOCTH BEPOATHOCTHU. Y CIOBHUE HOPMHUPOBKH. TE€OPEMBI CIIOKEHHUS U
ymHOeHus. CpeHue 3HaueHUs CIy4alHbIX BelW4uH, (iaykTyauus. Pacnpenenenue
MakcBemia (mocraHoBka 3aaaud). BeiBon ¢yHKUMM pacnpeneseHus: MOJEKYd 0
MPOEKIUSAM CKOpocTel. Pu3nueckuili cMbIci napameTpa GYHKUUUA paclpeiesieHus U
IIOCTOSTHHOM MHTerpupoBaHus. PacnpeneneHne Makcseiia B IPUBEICHHOM BHJIE.
Omnpenenenve (QYHKIUH paclpeiesieHuss MOJEKYJl MO0 aOCOMIOTHOMY 3HAuY€HHUIO
ckopoctu. ['eoMmeTpmdeckoe HMCTOJIKOBAHWE MMOMydYeHHON GyHKuu. PacmpenencHue
MakcBenia B IpUBEAECHHOM BHE. PacueTsl XapakTepHBIX CKOPOCTEH MOJIEKYJ MPHU UX
Xa0TUYECKOM JIBHDKEHUU: HAUBEPOSTHEWILEW CKOPOCTH, CPEAHEH U  CpelHEeu
KBaJIPaTUYHOM CKOpPOCTEHM, CpEeAHEH CKOPOCTHM IO IPOEKLUUH, CPEIHEro MOAYJSA
CKOPOCTH IO MPOEKINH, CPEHEH OTHOCUTEIbHOW CKOPOCTH, U CBSA3H MEXIy HUMHU. (1
4)
6. MKT (4 uv)

6. 1. bapomerpuueckas (opMyna u BbIBOJ 3akoHa bonbsiMana. bapomerpuueckas
dbopmyna u BbIBOJ 3akoHa bonbimana. CBs3b MexAy pacnpeneneHussMu MakcBemia u
bonpumana. Pacnpenenenne MakcBemuia 1O 3HAYEHUSM KHHETHYECKOW JHEPTUU.
Pacnpenenenne Makcsesmia-bonsiimana. (1 )
6. 2. bpoyHoBckoe nsumkeHue. bpoyHoBckoe nBukeHue. Pacuer cpenHero kBajpara
cMenieHus: OpoyHOBckoi yacTuilsl. @opmyna DiHmTeitHa-CMomyxoBckoro.(1 1)
6. 3. DIEeMEHTH MOJIEKYJSIPHO-KMHETHYECKON TEOPUM HEPABHOBECHBIX IPOLIECCOB.
DNEeMEHTbl  MOJEKYISIPHO-KMHETHYECKOW  TEOpUHM  HEPABHOBECHBIX  MPOLECCOB.
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHMS. PellakcalmoHHBbIE MPOLIECCHl U SIBICHUS
nepeHoca. DPexTuBHbIA nuameTp u dhHEKTUBHOE ceueHre MoJiekyn raza. CpemHss
JuinHa ~ cBobogHoro  mpobOera. lloTeHuumanbHas  KpuBas — MEXKMOJIEKYJISIPHOTO
B3auMozeiicTBus. TemmnepaTypHasi 3aBUCUMOCTb A(P(EKTUBHOIO CEUEHUS MOJEKYN U
CpeIlHel JUTMHBI CBOOOTHOTO TIpodera Jjis Ta30B u kuakocTed. (1 )
6. 4. Mudbdysus. Camomuddysus. Hudbdysus. Camomuddysusa. Koaddumment
muddy3un, 3aBUCUMOCTh KOd(pduiMeHTa nu@@y3un OT TeMIepaTypbl U JIaBJICHUS.
Bsizkocte win BHyTpeHHee TpeHue. KoahpuuueHT BSI3KOCTH U €ro 3aBUCMMOCTH OT
TeMIIepaTyphl U AaBieHus. Pa3zinudne TemMnepaTypHbIX 3aBUCUMOCTEN BSI3KOCTU Ta30B U
xuakocteit. TeronpoBomHocTs. KoadduimenT TenmmonpoBOIHOCTH Ta30B W  €To
3aBHCHUMOCThH OT TeMmIiepaTtypbl U JaBieHus. COOTHOIIEHHE MEXTy KodhduureHTamu
nepenoca.(1 4, mpoBoautcs ¢ ucnonszoBanueM MAO)

7. Tepmoaunamuka (4 4)
7. 1. BHyTpenHsst sHeprusi, paborta, teruiotra. HyleBoe Haudano TEpMOJIWHAMHUKH.
TepMmoanHaMHUUYeCKKe MPOLIECCH: PABHOBECHBIE WM KBAa3UCTAaTUYECKUE, 0OpaTUMBbIE U
HeoOpaTUMble, KPYroBble WM LUKINYeckue. BHyTpeHHss sHeprus, paboTta, TEerioTa.



[TpuHLIMN SKBUBAJIEHTHOCTU TEIJIOTHI M paboThl, ombIiTl Maiiepa u J[oyns. BeiBog
NEpPBOr0 Havajia TEpMOJAMHAMHUKH . (1 gac)
7. 2. TennoeMKOCTh UAEANBHOIrO ra3a. TermI0eMKOCTh UIEaJbHOr0 ra3a. TemoeMKoCTh
IpU TOCTOSHHOM OOBeME W JaBieHUWU. OHTaibnus. BeiBoj ypaBhHenusi PobGepra-
Maiiepa. [IpuMeHeHuEe IEpBOro Havaja TEPMOAMHAMUKU K M30IPOLIECCaM MIEaIbHOIO
raza. AnuabatHelii mpoiiecc. PaboTta uaeanpHOro rasza mpu aauabaTHOM MpoOIECCe.
[TonuTpomnHuslii nporecc.(l gaca)
7. 3. Knaccuueckas Teopus TemmoemMkocrew raszoB.  Kiraccumueckas  teopus
TEIUIOEMKOCTEH ra30B U TBEPJBIX Tel (UHUCIIO cTerneHel cBo0oabl, Teopema bombimana
O paBHOpacCHpeleICHUN KHUHETHYECKOM HSHEPrud MO CTENEeHSIM CBOOOJbI). 3aKoH
Jrononra-IItn. HemocTtaTku KIacCMYECKOW TEOPUM TEIUIOEMKOCTA TBEPIBIX TeEIl.
DneMeHThl KBaHTOBOM Teopuu TeruoeMkocTu. (1 yac)
7. 4. Bropoe Hadano TepMOAMHAMHUKH. BTOpoe Hayano TepMOJIWHAMMKMU.
@opMyJIMPOBKM BTOPOro Hadajia tepMoauHamuku Kiaysmyca, KenbBuna n Ilmanka.
[Muxkn Kapno. BeiBog paGotsl u k.1.a. uaeanpHoro uukiaa Kapno. Teopemsr
Kapno.Teopema  Knaysmyca 0  TNpPHUBEOCHHOM  TEIJIOTE.  ODHTPONMUS U
TEPMOJIMHAMHYECKHUI CMBICI SHTPONUU B UAEATbHOM 00patuMoM mpotecce. (1 gaca)
7. 6. CTaTUCTUYECKHIM CMBICH BTOPOr0 Hadala TEPMOAMHAMHUKHA. CTaTUCTHYECKUU
CMBICJI BTOPOTO Havajla TepMOoJuHaMUKU. BeiBoa ¢popMyiibl bonbliMana 1i1st SHTpOIHH.
3akoH Bo3pacTaHus 3HTponuu Knaysuyca. (1 gaca)

8. DuekTpuuecTBo (8 )
8. 1. Dnexkrpocraruka. Poip 31€KTpOMarHUTHBIX B3aMMOJACUCTBUI B IPUPOJE. 3aKOH
Kynona. Onekrtpuueckoe mnosie B Bakyyme. HampsbkeHHocts mnons. [IpuHnmn
cynepnosuund. [loTok BekTopa HanpspkeHHOCTH. Teopema Octporpazackoro - ['aycca.
DNeKTpUYEeCKHe 3apsaabl KaK UCTOUHUKHU M CTOKH AJIEKTpUUYECKOoro noiia. Pacuer mosei.
PaboTta CUJI AJIEKTPOCTATUYECKOTO I1OJIA. [TorenunanbHbIN XapaxkTep
JIEKTPOCTATUYECKOro Tmoyisl. TeopemMa O ULUPKYJSIMUU. EMKOCTB  yEIWHEHHOTO
npoBogHuKa. CHCcTEMBI MPOBOJHUKOB U UX €MKOCThb. KoHaeHcaTopsl. J(UaneKkTpuku B
aNeKTpocTaTuueckoM mode. [lonsgpusanns ausnekTpukoB. Bekrop nomspusanuu. [losme
B jamdnektpuke. CerHerosnekTpuku. Ilbe303pdexr. DnekTpocTpukius. DHeprus
B3aMMOJICUCTBUS 3JEKTpUUYECKUX 3apsioB. CoOCTBEHHash >HEprusi 3apsaa. DHEpPrus
AIEKTPUYECKOTro NoJs. (4 4, MpoBOAUTCA € UcTioNb3oBaHueM MAQ)
8. 2. IlOCTOSHHBIA DIIEKTPUYECKHM TOK. JIBMJKEHHME DIIEKTPUYECKHUX 3apsIOB.
[ToCTOSIHHBIN 3JIEKTPUYECKUM TOK, OCHOBHBIE XAPAaKTEPUCTUKH TOKa. 3akoH Oma B
nuddepennanbHOl 1 uHTErpabHOM Gopmax. Croponnne cuibl. DJC. 3akon Oma B
3amkHyTOM nienu. [IpaBuna Kupxroda. Pabora u MmomHocTh Toka.  [Ipupoma Toka B
Meramuiax. Kraccudeckass Teopusi 3JIEKTPONPOBOJHOCTH T€1 U €€ HEIOCTaTKH.
CBepXIpoOBOJUMOCTh. DJIEMEHThl KBAaHTOBOW TEOPUU MPOBOJUMOCTH MPOBOJAHHUKOB.
30HHas TeopUs MPOBOAUMOCTH TBepAbIX Ted. 110JympOBOJHUKH M WX MPOBOJUMOCTb.



[IpumecHass TPOBOJUMOCTH MOJYHNPOBOJHHUKOB. SIBJI€HUSI HA TpaHUIlAX KOHTAKTa
noJIynpoBOAHUKOB [101yNpOBOAHUKOBBIN 11O, TPAH3UCTOP. ( 4 4).

9. MarneTu3sm (8 4)
9. 1. CraunoHapHoe MarHuTHoe Imoje. B3aumoneiicTBHE 37IEMEHTOB TOKa. 3aKOH
Ammnepa. CTalMOHapHOE MarHUTHOE noJie. BEKTOp MarHuTHON MHAYKUKUH. 3aKOH buo-
CaBapa-Jlarmacca. Pacduer marHuTHbIX ToJiel (NIPSIMOTO TOKa, KPYroBOrO TOKa).
OcHoBHbIE CBOMCTBa MarHuTHOTO noJist. Teopema Octporpaackoro - ['aycca u reopema
O LUPKYJISIUU B MarHUTHOM T1ojie. Cuiibl, JEUCTBYIONIME HA TOKU B MAarHUTHOM TIOJIE.
Cuna Jlopenma. Dddextr Xomma. MarauTHoe 1ojie B BemecTBe. MarHUTHBIA MOMEHT
atoma. IIpeueccust Jlapmopa. [Ipupona nua- u napamarsetusma. OnbIThl DUHIITEHHA-
ne Xaaza, bapnerra. Knaccuueckas Teopuss TMOIA B MAarHeTHKax: BEKTOP
HAMAarHWYMBaHUs, MarHUTHas BOCIHPUUMYHUBOCTb, MOJICKYJISIPDHBIE M TOBEPXHOCTHBIC
TOKH. MarHuTHOE MOoJ€ MPU HATUYUHA MAarHeTUKOB. HanpsskeHHOCTh MAarHUTHOTO TOJISL.
Teopema o mupkynanuu B Mmaruetukax. deppomarnetuku. [locTostHHbIE MarHUTHL. (2
).
9. 2. DnexTpoMarHuTHas WHAYKIUA M KBA3UCTAIIMOHAPHBIC TMEPEMEHHBIE TOKH.
KBa3zucranpmoHapHoe MarHUTHOE TMoJie. SIBIEHHUE DJIEKTPOMATHUTHOW WHIYKIIUH.
Onbitel @apanes. 3akon @apagesa. 1-4 runore3a Makceema. CaMOMHAYKUIHS U
B3auMHas  uHAyKuus. beratponsl. KBasucrauumonapueie  TOku. llomydyeHue
MEpEMEHHOr0 Toka. llenmu mepeMeHHOTO TOKa, COJEpkKallue COMPOTUBIICHHUE,
WHJIYKTUBHOCTb, €MKOCTh. 3akoH OMa s 1enu MNepeMEeHHOro Toka. Pe3oHaHC B
AIIEKTPUUECKOMN LTI MEPEMEHHOTO TOKa. (2 u).
9. 3. YpaBHeHuss MakcBeiia 1 OCHOBHBIE CBOMCTBA DJIEKTPOMArHUTHBIX BOJIH. DHEPIrUs
MarHuTHOro nojs. 2-g runore3a Makcpemna. Tok cmemienns. B3anmMoo0ycia0BI€HHOCTh
AJEKTPUYECKUX W MArHUTHBIX TMOJIEW. OJIEKTPOMAarHUTHOE TIOJiEe. Y PAaBHEHUS
Makcgeinna. @U3NYECKHUI CMBICT OTAEIbHBIX YPABHEHUH. DJIEKTPOMArHUTHBIE BOJIHBI.
[TonepeuHocTs  daeKTpoMarHUTHbIX  BOJMH. Coda3HOCTh W OPTOTOHAIBHOCTH
AJEKTPOMArHUTHBIX BOJH. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH. Bektop YMmoBa —
[loliTiHra. OKCHEPUMEHTAIBHOE HCCIIEIOBAHUE DSJIEKTPOMArHUTHBIX BOJH U HX
nonyuenue. Bubparop T'epua. Wznmydyenue nuHeitHoro ocmwuistopa. KapTuHa
AIEKTPOMArHUTHOIO TOJIS JMHEWHOro ocuwuisAtopa. JlumarpaMmma HampaBiIe€HHOCTH
manydenus. Illkama osnexrpomarHuTHbIX BoJIH. [lpuHnmn paguocBsizu. (2 yaca
MPOBOJUTCS ¢ Ucnoyib3oBaHueM MAO).

10. OnTuka (18 u)
10. 1. IIpemmer wu 3amaun ontukd. [Ipenmer u 3amaum  ontukud. Pa3zButue
MPEACTABICHUA O TPHUPOJE CBETA: PEIATUBUCTCKAs (HOPMYITUPOBKA KOPITYCKYISIPHO-
BOJIHOBOrO nyanusMa cBeta. Illkama »leKTpOMarHUTHBIX BOJH U ONTHUYECKUU
nuanazoH. BoiHOBoe ypaBHEHHME U €ro pemieHue (BbIBOA). YpaBHEHUE IUIOCKOU
CBETOBOM BOJIHBI, CBOMCTBa, XapaKTEPUCTUKH U CTPYKTYpbl CBETOBBIX BOJIH
(ecTecTBEHHBIN U MONSIpU30BaHHbIN cBeT). (1 1)



10. 2. UM3ny4yeHue 3JIEKTPOMAarHUTHBIX BOJH. M37aydeHue 31eKTPOMATrHUTHBIX BOJIH.
Jlmarpamma usnmydeHusi. MOIIHOCTh WM3Iy4eHUs (BBIBOM). YpaBHEHHE CepHuecKOn
BOJIHBI (BbIBOA). CTpoHTCS BOJHOBas 30HAa, B KOTOPOM pEIIAIOTCS ypaBHEHUS
MakcBemna 1 BBIBOAWTCS ypaBHEHHE cdepuyeckoil BoiHbL. Ha ocHOBe ypaBHEHHS
cepuyecKoil BOJIHBI CTPOUTCS AuarpamMma HM3JIy4€HHs] U PACCUUTBIBAETCS MOIIHOCTD
u3nyyeHus. (1 q)

10. 3. 3aKkoHBl T€OMETPUYECKOM ONTHUKH. 3AKOHbl TE€OMETPUYECKON ONTHKH,
YCTAHOBJICHHbIE HA OCHOBE ONBITHBIX MaHHBIX. [IpuHnun @®epma Kak MPUHIUI
HAaMMEHBIIIET0 BpEeMEHU. BBIBOJ 3aKOHOB TI'€OMETPUYECKOW ONTHKM Ha OCHOBE
AJIEKTPOMArHUTHOM TEOpUU cBeTa (BOMHOBBIX mpenctaBiaeHuid). (1 v, mpoBoauTcs c
ucnosbzoBanueM MAQO)

10. 4. OcHOBHBIE MONOKEHUS TeOpUH DPpeHENsT OTPAKEHUS U MPEIOMIIEHUSI CBETOBBIX
BOJIH Ha TpaHulle IByX cpea. OCHOBHBIE MOJIOKEHUsI Teopuu DpeHenst oTpaxeHus u
MPEJIOMIICHUSI CBETOBBIX BOJIH Ha TIpaHule ABYyX cpel. COOTHOILICHHS aMIUTUTYA
najarome, OTpaKeHHOW W NPEIOMJIEHHOW CBETOBBIX BOJH NpPHU MMAJE€HUU CBETa Ha
TpaHMIy JBYX cpel, BbIBOJA (opmyn ODpenens. Anamuz ¢opmyn Dpenens 1o
amIMTygaM. 3akoH bprocrepa. MexaHu3M MOJsSpU3aldyd CBETa MPU OTPAKEHHH U
MpEJIOMJICHUH Ha rpaHulle AByx cpen. (1 u)

10. 5. Anamuz dopmyn ®penens nmo ¢azam. COOTHOIICHUS aAMIUIUTYA TaJaroleH,
OTPAKEHHOW W MPEIOMJIEHHOM CBETOBBIX BOJH MPH HOPMAJIbHOM M CKOJB3SIIEM
MaJIcHUU CBETa Ha IpaHMIly JABYX cpell (BbIBOA). BBenenre ko3 GUIIMEHTOB MaieHUus U
orpaxkenus u3 popmyn Openens. Ananuz dopmyn Openens no ¢dazam. ['paduueckoe
npezactasienue popmyn Openens.(1 1)

10. 6. SIBieHME MOTHOTO BHYTPEHHErO OTPAKEHUSA. SIBIIEHHE IOJHOTO BHYTPEHHETO
oTpaxkeHUs1 TeopeTuueckoe UCCIEAOBAaHUE SIBICHUS MTOJHOTO BHYTPEHHETO OTPaXKEHUs
DliXxeHBaIbJa, MOKa3bIBAIOIIIEE, UTO CBETOBAas BOJIHA MPOHHUKAET BO BTOPYIO Cpely U
CYILECTBYET B OYEHb TOHKOM CJIO€. OKCIIEPUMEHTAJIBHOE IMOITBEPKACHUE TEOPUHU
DOrixenBanpaa MangenbimraMoM. AHanu3 Gopmyn dpenenst mpu MOJIHOM BHYTPEHHEM
oTpaxkeHnu. BonokonHas ontuka. (1 u)

10. 7. Wnrtepdepenuus cBera. Murtepdepenuns cpeta. YCIOBUS BO3HUKHOBEHUS
UHTEeP(PEPEHIIMOHHON KapTUHBI WM YCJIOBUSI KOT€PEHTHOCTH (BbIBOA). BBIBO yCioBuid
MaKCHUMyMOB U MUHUMYMOB HHTEp(PEPEHIIMOHHON KapTUHBI Ha S3bIKE pa3sHOCTH (a3 u
ONTUYECKON pa3zHOCTH Xoja. CBs3b pa3sHOCTH (a3 U ONTHYECKON PA3HOCTH XO/aa TPH
CIOKEHUM JIByX KOTepeHTHbIX BOJH. CTpyKTypa MACaIbHOTO  BOJHOBOIO
UHTEPPEPEHIIMOHHOTO TIOJIsA, TMOJYy4aeMOro OT JBYX TOYEYHBIX KOTEPEHTHBIX
UCTOYHUKOB. OmpesiesieHus1 MPOCTPAHCTBEHHOM M BpeMEHHOM KorepeHTHOCTH.( 1 daca
MPOBOAUTCS € Uctoiab3oBaHueM MAOQO)

10. 8. BuauMocTh HHTEp(PEPEHLIMOHHON KapTHHBI M €€ CBSI3b CO CTEIEHBIO
KOT€PEHTHOCTH HHTepdepupyrommux Jydel cera. Buaumocts uHTEpHEpPEHIIMOHHON



KapTHUHBI M €€ CBS3b CO CTEMEHBI0 KOTepEeHTHOCTH HHTEpP(EpUpYIOMUX JIyuel CBeTa.
Mupuna uaTepHEPEHIIMOHHON MOJOCH U Pa3MBITOCTh UHTEP(HEPEHIIMOHHOM MOJIOCHI.
3aBUCUMOCTh HMHTEPPEPEHLUMOHHOW KapTUHBI OT a) TMOJIOKEHHUs OJKpaHa; ©0)
INPOTSKEHHOCTH UCTOYHUKA; B) CTENIEHH MOHOXPOMAaTUYHOCTHU cBeTa.(1 u)

10. 9. Meroabl OCylIeCTBICHUS] UHTEPPEPEHIIMU: METOH AeieHUs (PPOHTA BOIHBI U
METO/1 JICJICHHS aMIUIATY/Abl BOJIHBI KaK (PU3WYecKkass OCHOBA ONTUYECKOW ammaparyphl.
MeTtoapl ocymiecTBiaeHUsT UHTEphEpPeHIIMU: METOH JAefieHUus (PpOHTAa BOJIHBI U METOA
JICJICHUs] aMIUTUTYJbl BOJHBI Kak (pU3MUYecKas OCHOBAa OINTHYECKOW armaparypsl.
[Tomryuenue nHTEPPEPEHIIMOHHBIX MOJIOC PABHOTO HAKJIOHA U MOJOC PABHOM TOJIIHHBI.
Konpua HetoTOHa (BBIUMCIIEHNE PAJYCOB CBETIBIX M TEMHBIX KOJIEL U3 XapaAKTEPUCTHK
UHTEepPEPEHIIMOHHON  cXeMbl mojydeHus koner, Hprotona). MHoronydeBas
untepdepennus. [lpunnun padotsl nHTEpPepeHnonHoro ¢punsTpa.(1l 9)

10. 10. Iudpaxmus ceera. [Ipuniun ['olirenca-Openens. Judpakius cera. [Ipuniun
['tolirenca-®penensi. Meron 3o @penens (BbiBoa). OmnpeneneHne MakKCUMYMOB U
MUHUMYMOB TU()PAKIIMOHHON KapTUHBI IO METOlYy 30H DpeHens. Y cioBus Iudpakiun
®penens u @paynrodepa. (1 u)

10. 11. Judpakuus @peHenst Ha KpyrJioM OTBEpCTHH U Aucke. Judpakuus OpeHens Ha
KpPYTJIOM OTBEPCTUU U JHUCKE (KAYeCTBEHHOE MOJydeHHe AUPPaKIUOHHBIX KapTHH).
[IatHo Ilyaccona. 3oHHas mmjacTUHKA (aMIUIMTyJIHAs AUQPPAKIUOHHAS KapTHHA U
dazoBas qudpaxkimonHas kaptuna). Judpaxuus Opaynrodepa Ha mienu (rpapuieckoe
noyiyueHue audpakiMoOHHON KapTUHbI). BBIBOM yCI0BUIT MAaKCUMyMOB U MUHHUMYMOB
TU(PpakIMOHHON KapTUHBI. BiusHUE MMPUHBI MIEIM W Pa3MEPOB HUCTOYHMKA HA
Tu(pakIMOHHYIO KapTUHY. (1 )

10. 12. Teopuss audpaxumoHHOW pemeTku. Teopus TUGPAKLIMOHHON pPEIIETKH
(nudpakmoHHass KapTHHA Kak  pe3yJbTaT MHOTOJIY4YeBOW  WHTEPPEPECHINY;
MIPEICTABIICHUE PE3YJIBTUPYIONIUX KoJeOaHuil qudparupoBaHHOTO CBETAa Ha JKpaHEe B
KOMIIJIEKCHOM BHJI€; METOJ F€OMETPUYECKOM IPOrpeccuu). AHaIN3 pacHpeeiIeHUs
WHTEHCUBHOCTHU B TUPPAKITMOHHON KapTUHE (YCIOBUS TIIaBHBIX MAKCUMYMOB, TJIABHBIX
MUHHUMYMOB U TTOOOYHBIX MUHUMYMOB). MeTo pacueTa AUGPaKIIMOHHON KapTUHBI OT
pereTku (onpeaeneHrue MOoJI0KEHUN TJIaBHBIX MaKCHUMYMOB, TJIaBHBIX MHUHUMYMOB U
MOOOYHBIX MHUHHMMYMOB; YHCJIO TOOOYHBIX MHUHHUMYMOB; pacyeT WHTEHCUBHOCTEU
rJIaBHBIX MakCcUMyMOB)(1 )

10. 13. JIBoiiHOe JydempesoMJIEHHE, TMOJsApu3alus CBeTa TMpPU  JIBOMHOM
aydenpenoMiaeHuu. 3akoH Mamroca. [IpoxoxkaeHue cBera uepe3 aHu30TPOIHbBIE CPEBI.
JIBOMHOE IydyenpesoMIIEHHE, MOJSpPU3ALUs CBETA MPU JBOMHOM JIYYEHPEJIOMIICHUH.
3akoH Maitoca. CTpyKTypa 3JIEKTPOMAarHUTHOM BOJIHBI B @aHM30TPONHOM cpene. Teopust
@peHenst  JBOMHOTO JiydenpesoMyieHHsl (MOJy4YyeHUEe ONTHYECKOM WHIUKATPUCHI
®peHenst 1 OJHOOCHBIX KPUCTAJUIOB; JIy4H, BOJIHOBBIE HOPMAlld U CBSI3b MEXIY



Humy; ¢opmynsl Dpenensi). [locTpoeHre BOTHOBBIX MOBEPXHOCTEH M BOJHOBBIX
(pOHTOB CBETOBHIX BOJIH B @aHW30TPOIHBIX KpUcTaimiax (mpuHiui [ roiirerca). (1 1)

10. 14. B3aumopeiicTBUe CBETa ¢ BELIECTBOM. B3anmoaeicTBHE CBETa C BELIECTBOM.
HopmanbHass ¥ aHOMamnbHasl JUCIEPCUM. DJIEKTPOHHAsi Teopusl aucnepcuu. BuiBon
dbopmynsl  3enbMmeiiepa. KommiiekCHOCTh — TOKaszarenis  MNPENOMIICHMS,  aHAIH3
TEOPETUYECKOW UCIIEPCHOHHOW KPHBOM 3aBUCHMOCTH II0KA3aTelis MPEIOMJIEHUS OT
4acTOThI cBeTa. Teopus nucnepcun — Teopus nokasarens npenomieHud. [lornomenne
cBeTa BemecTBOM. 3akoHbl byrepa-JlamOepra u bepa. 3aBucumocts koad¢uimeHTa
MOTJIONICHUS OT JJTMHBI BOJIHBI CBETA M €T0 (u3rIecKuii cMbIci.(1 1)

10. 15. Paccesnune Panes u BbiBoA 3akoHa Pones. IlpoxoxneHune cBera uepes
ONTUYECKH HEOTHOPOIHYIO CpEly, paccesHHe CBeTa Kak sBJIeHWE Mudpakiuv Ha
HEOJHOPOJIHOCTSIX Cpebl (SBJICHHE HECOOCTBEHHOTO CBEUEHUs cpeibl). Bumbl
paccesiHUs: MOJIEKYJISIpHOE, B MYTHBIX cpefax; KoMOuHanumoHHoe. MHaukatpuchel
paccesiHus. Paccesinue Panest u BeiBoA 3akoHa Panes. [lonsipu3zanms pacCessHHOTO CBETA.
(19)

10. 16. DBpamenne 1JIOCKOCTM MOJAPU3ALMU  CBETA  ONTUYECKU-aKTUBHBIMU
BelIeCTBaMU. 3aKOH buo. OnTu4yecKu-akTHBHBIE BEHIECCTBA. BpallleHue MIOCKOCTH
MOJISIPU3ALNY CBETA ONTUYECKU-AKTUBHBIMU BellecTBamMu. 3akoH bro. Teopus Openens
BpAIllEHUs] UIOCKOCTH MOJsipu3auu. TemioBoe n3nyyeHue. PaBHOBECHOE U3IIyYEHUE B
MOJIOCTU. AOCOJIIOTHO YEPHOE TEJO, XapaKTEPUCTUKHU U3TyUeHHUs aOCOIIOTHO YEPHOTO
tena. 3akoH Kupxroda. CrekTpasibHas KpuBas u3nydcHus. (2 9)

Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON YACTH KYPCA

Temamuxa npakmuueckux u 1a60pamopHbix padbom.

IMpakTuyeckue 3ausiTus (72 gac.)

Tema 1. Mexanuka. KunemaTtuka, TMHAMUKH TOUKH. (8 4acoB)

1.1. Tepmometpus. TepmomeTpuueckoe Teio, TepMoMmeTpruyeckas BennunHa. [llkana
temnepatyp ( NeNelO — 15 mo ZI.T. CaxapoBy, NeNe627 — 632 non pen. .B.
CuByxuHa).

1.2. VYpaBHEeHHE COCTOSHHUS HacalbHOro rasa. [Iporeccel. YpaBHEHHUS MPOIECCOB B
uHTerpanbHoil U auddepenimanbHo popme (NeNe2.7 — 2.13 mo U.E.Mponogy,
NoNe2.27 —2.31 no 1.B.CaBenbeBy).

1.3. JlaBmenme raza. 3akon Ilackams, Oapomerpuueckas ¢opmyna. ['paaueHt
TeMIepaTypbl MO BbICOTE CTOJ0Aa raza B OJHOPOJHOM IIOJi€ CHJI TSIXKECTH
(NoNe2.14 — 2.21 no U.E.poaony).

Tema 2. neanbHblii ra3. YpaBHEHHE COCTOSIHUS UCAIBHOTO raza. 3aKOH



HNanprona. 3akon ABoraapo. 3akon Ilackams, OGapomerpuyeckas dopmyna (8
yacoB).MonekysipHO-KHHETHYECKas Teopusi. Pactipenenenne MakcBemia u
bonsnmana (10 gacoB)

2.1. ®yHKIUS pacupencieHuss BEPOSITHOCTEN TUCKPETHBIX M HENPEPHIBHBIX 3HAYECHUU
ClydalilHOM BENMMYMHBI. BbIUKCICHHE OCHOBHBIX XapaKTEPUCTHK (PYHKIMU
pacupenenenus (NeNe2.85 — 2.86 mo W.E.HMpomoBy, NoeNe2.74 — 2.78 mo
N.B.CagenbeBy).

2.2 Pacrnipenenenre MakcBesuia 1o npoeKIusM CKOPOCTEH, TI0 aOCOTIOTHBIM 3HAYCHUSIM
CKOpPOCTEH, B «IPUBEACHHOM» BHUAE. BBIUUCIEHHE XapaKTEPUCTUUYECKHUX
ckopocter (NeNe2.88 — 2.104, 2.108 — 2.109 no U.E.UponoBy, NoNe2.79, 2.78,
2.84, 2.87 no 1.B.CaBenbeny).

2.3. OyHKIUSA paclpeicieHus MOJEKYJ M0 KMHETUYECKHM JHEPTHsM. BpluncieHue
XapaKTEPUCTHUECKUX OHHEPIUil M CpPaBHEHHE HUX C XapaKTepUCTUUECKUMU
ckopocTsimMu (NeNe2.105 —2.107 mo U.E.UponoBy, NeNe2.90 o 1.B.CaBenbeny).

2.4. Pacnpenenenne bonenmana. PacnpeneneHue  MOJIEKyl B OJHOPOJHOM
MOTEHUHAIIBHOM TOJie, B TMOJie¢ HHepUUaNbHbIX cua (NeNe2. 109 — 2.121 mo
N.E.Uponosy). Pacnpenenenrie bonbiMana 1jisi JUCKPETHBIX 3HAUYCHHUU >HEPrUU
(Ne2.100 mo .B.CagenneBy).

Tema 3. DileMEHTBl MOJIEKYJISIPHO-KMHETHYECKONW TEOPUU HEPABHOBECHBIX IIPOLIECCOB.
Asnenus nepeHoca (8 yaca)

3.1. OTHOCUTENBHOE YUCIO MOJIEKYJ rasza, MpoJeTaloumMX NyTh S 0€3 CTOJIKHOBEHUHU.
Cpennsis nnuHa cBOOOJMHOTO TMpobOera Mosekynl. PacmpeneneHue cBOOOTHBIX
npoberoB yactuil. IPppeKTUBHOE ceueHUE B3auMoaeHcTBUS MOJIeKy (NeNe2.235 —
2.239, 2.242 — 2.243 no U.E.Uponory).

3.2. Bs3kocTh, TemnonpoBOAHOCTh W Au(¢y3us ra3zoB. KordduumeHTsl BA3KOCTH,
TerIonpoBoAHOCTH W auddysmm  (NeNe2.250 — 2.255, 2.266 — 2.272 1o
N.E.Uponony)

Tema 4. IlepBoe Hauasi0 TEPMOAMHAMUKH. TEIIOEMKOCTh. YPaBHEHHS MPOLIECCOB HA
OCHOBE IIEPBOT0 Ha4YaJIa TCPMOJIMHAMUKH JJIS UJIeaTbHBIX Ta30B (8 yacon)

4.1. Pabora, TemioTa, BHYTPEHHSSI SHEPTUs B MHTErpajibHOU U nuddepeHnmranibHon
dopme. Brruncnenue »tux tepmoauHamudeckux GyHkmmit (NeNe2.25 — 2.43 mo
N.E.Wponosy, NeNe2.10 — 2.13, 2.41 — 2.56 o 1.B.CaBenbeBy).

4.2. Tenmoemkocth. Yncno creneneir cBobonabl. Mcnonb3oBanue nuddepeHnuaibHon
dbopMbl 3amucu MEPBOTO Hadalla TEPMOJMHAMUKHU JIJII HAXOXKIEHUS ypaBHCHUS
mpoiiecca u TerioeMkocTr raza (NeNe2 44 — 2.56, 2.69 — 2.84 mo U.E.Uponosy,
NoNe2.58 —2.62 no N.B.CagsenneBy).

Tema 5. Bropoe nauano tepmonunamuku. HepaBenctBo Kiaysuyca. Dutponus (10
4acoB)

5.1. Pacuer K.m.A. TEMJIOBBIX W XOJOAWJIBHBIX MAallWH, B KOTOPBIX HJICATbHBIA a3
COBEpIIAET LMKJIIbI, COCTOSIIIME U3 PA3IMYHBIX U30MPOIECCOB (HAPUMED: LIUKJIBI



Huzenst u Otro). Hukn Kapuo u k.m.ja. nukina Kapuo (NeNe2.122 — 2.135 mo
N.E.1ponoBy, NeNe2.154 —2.160 no N.B.CaBenbeBy).

5.2. HepaBenctBo Knaysmyca. UW3meHenwe dSHTpomuu  1pu  0OpaTHMBIX
KBa3UCTAaTHUECKUX IMPOLIECCaX WM OCHOBHOE YpaBHEHHE TEPMOJUHAMHKHU IS
00paTUMBIX TIPOIIECCOB B UjieaNIbHBIX Ta3ax (NeNe2.137 — 2.146 no U.E.MpoaoBy).

5.3. CBoboanas sHeprus ['enbmrosbia u padboTa uaeaabHOro ra3a B KBa3UCTATUYECKOM
nuzorepmuueckom npoiecce (NeNe2.162 —2.165 o U.E.Uponosy).

5.4 Cratuctuueckuit cmbica sHTpornuu. @opmyna bonbimana (NeNe2.164 — 2.170 no
N.E.Wponosy, NeNe2.106 —2.109 no U.B.CaBenneBy).

Tema 6. PeanwHble rasel. YpaBHeHue Ban-nep-Baanbca. TepMoauHaMuka peaibHOTO
rasa (10 gacoB)

6.1. YpaBHeHHE COCTOSAHMSI BaH-IEP-BaallbCOBCKOTO Ta3a. llocrosanueie Ban-nep-
Baanbca m ux ¢usmueckuil cmbici. KuHeTuka MpoleccOB B pealibHbIX ra3zax
(NeNo2.22 — 224, 2212 — 2.224 no WN.E.Hpomomy, NeNe2. 162 - 2.165 mo
N.B.CagenneBy).

6.2. [IpuMmeHeHre mepBOro Havajla TEPMOJVWHAMMKH JUIS PEIICHUS 3a7ad C BaH-AEp-
BaaJgbCOBCKHUM Ta3oM (NeNe2.57 — 2.62, 2.225 — 2.227 no U.E.ponoBy, NoeNe2.166
—2.171 no N.B.CaBenbeBy).

6.3. Oddekr Ixoyna-Tomcona. Beiuncnenue npupamieHus: TeMrepaTypbl BCIEACTBHE
s dexra Txoynsa-Tomcona (NeNe2.63 — 2.65 no U.E.UponoBy, NeNe2.172 — 2 175
o 1.B.CaBenbeBy).

Tema 7. Kunkoctu. Kanumnsipasie sinenus (10 yac)

7.1. JloGaBouHOe (KamuwJUISIPHOE) JaBJIEHHME B KUJAKOCTU TIOJ IPOU3BOJBLHOU
noBepxHocTho. @opmyina Jlammaca (NeNe2.171 —2.191 no U.E.Uponogy).

7.2. llpupaimienre CcBOOOJHON HSHEPTrUM TMOBEPXHOCTHOTO CJIOS KUIAKOCTU. Pacuer
KOJMYECTBa TeIjia, HEOOXOAMMOTro /il OOpa3oBaHMs EAWHHIIBI IIOMIAIH
MOBEPXHOCTHOTO CJIOS  JKUJAKOCTH TIPU HM30TEPMUYECKOM YBEITHUYCHUU €€
noBepXxHOCTH (NeNe2.192 —2.197 mo U.E.Uponoy).

JlabopatopHbie padoThl (36 yac.)

JlaGopaTopHas padora Nel. Marematuyeckuii U (PU3NIECKUI MASTHHK.

JlaGopaTopHasi padora Ne2. M3ydeHue 1eHTpoOSKHOW CHUIIbI MHEPLIUH.

JlabopaTopHas padora Ne3. 3aKkOH COXpaHEHHUS SHEPTUH HA IPUMEPE MasiTHUKA
Makcgenna.

JlaGopaTopnas padora Ned. J/[uHamuka TBEpAOro Tejla HA MPUMEPE U3yUYCHUE
MPELEeCcCUH THPOCKOIIA.

JlaGopaTopHas padora NeS. YpaBHeHHE COCTOSIHUS HJI€aIbLHOrO Tra3a. I'a3oBbie
3aKOHBI.



JlaboparopHasi pa6oTa Ne6. Pacripeaenenne MakcBesia o CKOpOCTSIM.

JlaboparopHasi padota Ne7. OnpeneneHrue OTHOLIEHUS TEIUIOEMKOCTEN BO31yXa
IIPU TOCTOSIHHOM JIaBJICHUU U TOCTOSTHHOM 00BeMeE.

JladoparopHasi padota Ne§. OnpeziesieHrne TEMI0EMKOCTH TBEPIBIX TEJI.

JlaGopaTopHasi padora Ne9. OnpenenieHne yaeapHOro 3apsia 3JIEKTPOHa - € K m
METOJI0M MarHeTpoHa.

JlaGopaTopHnasi padora Nel(. MarautHoe nosne 3eMiIn.

Jladoparopnasi pabora Nell. N3mepenne RLC meTomom mMocta mepeMeHHOro
TOKA.

JlaboparopHasi pa6ora Nel2. VccnenoBanue neTiv rucTepesnca.

JlabopaTopnas padora Nel3. DxcnepuMeHTanbHOE ompeseneHne (POKyCHBIX
pPAacCTOSTHUI TOHKHUX JIMH3.

Jlaboparopnasi pa6ora Nel4. Jludpaxius cBera Ha HICIH.

JlaGopaTopnasi padora NelS. Konbua HerotoHa.

JlaGopaTtopnasi padora Nel6. Dxcnepument Dpanka u I'epua ¢ HEOHOBOI
TPYOKOM.

I1l.  YYEBHO-METOAMYECKOE OBECHIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIINUXCA

Y4eOHO-METOAMUECKOE 00ECTICUeHNE CaMOCTOSITEIIEHON pabOThI 00YJIAFOIIHXCS IO
muctumuinHe «Pusnkay npenacrasicHo B [punoxxenun 1 u BKIIrO9aeT B ceOs:

IUTaH-Tpa(UK BBHITOJHCHHUS CaMOCTOSATEIIBHON padOThl MO JUCIUILUIMHE, B TOM
YHCJIe IPUMEPHBbIC HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTEepUCTHKA 3aJaHUd JUII CaMOCTOSITENIBHOH pabOThl OOyYaromuXxcs |
METOIUICCKUE PEKOMEH/IAINHN 10 UX BBITTOJIHEHUIO;

TpeOOBaHUS K TMPEACTABICHUIO M O(OPMIICHHIO PE3yJIbTaTOB CaMOCTOSTEIHHOM
paboTHI;

KPUTEPUH OIICHKH BBITIOJIHEHUSI CAMOCTOSITEIILHOM PabOTHI.

IV. KOHTPOJIb JOCTUXXEHUS IIEJIEA KYPCA

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO IIP1 BBIITIOJIHEHUN BCEX
JIABOPATOPHBLIX PABOT, ITPEAYCMOTPEHHbLIX PITY IOM.

[Tpuem sK3amMeHa WK 3a9€T MOTYT OCYIIECTBISATHCSA B popMax:

-TECTUPOBAHUS;

-yCTHOM CJla4yy MaTepuala;

- 10 pe3yJIbTaTaM PEUTHHTA.



Ne | Kontponupyem OueHouHbIE CpeICTBa -
n/m bI€ MOAYIH/ Konp! u aTansr popmupoBanus HAaMEHOBaHUE
paszensl / TeMbl KOMIIETEHIIHH TEKYIIHMA IPOMEXKYT
JUCIUTIAHBI KOHTPOJIb ouHas
aTTecTanu
s

1 Pazpen 1. VYcrHblii onpoc | DK3aMeH
duznyeckue (OIIK-2) | 3naer (YO-1) Bompocsr
OCHOBBI 1-16
MEXaHUKHU VYeTHbli onpoc | Dk3aMeH

(YO-1) Bonpocst
Ymeer Konrponsnas | 1-16

pa6ora (TTIP-2)

Tecr (T1P-1)

VYcTHbI onpoc | Dk3aMeH

(VO-1 Bomnpocsr
Braneer KOHTp)OJILHa;I 1-16p

pa6ora (ITP-2)

2 | Pazmen 2. 3naer YcTHbIi onipoc | DK3aMeH
OCHOBBI (OIIK-2) (YO-1) Bomnpocst
TEPMOJIMHAMUKH 17-35
u VYcTHbI onpoc | Dk3aMeH
MOJIEKYJISIPHOM (YO-1) Bomnpocst
bu3uKu YmMmeer Kontponbuas | 17-35

pab6ora (ITP-2)
Tecr (TIP-1)
VYcrHbil onpoc | Dk3aMeH
YO-1 Bompocsr
Braneer %(OHTp)oanaﬂ 17-3%
pab6ora (ITP-2)

3 | Pazmen 3. YcTHbIH onpoc | Dk3aMeH
Onekrpocratuka | (OIIK-2) | 3uaer (YO-1) Bonpocsr
Y TIOCTOSTHHBIN 36-53
JEKTPUYECKUN YcTHbll onpoc | DK3aMeH
TOK (YO-1) Bonpocst

Ymeer KonrponsHast | 36-53
pabora (ITP-2)
Tect (TTP-1)
YcTHbll onpoc | DK3aMeH
YO-1 Bompocsr
Braneer %(OHTp)OJ'IBHa}I 36-5%
pab6ora (ITP-2)

4 | Paznen 4. YcTHbIl onpoc | DK3aMeH
Onekrpomarner | (OIIK-2) | 3uaer (YO-1) Bonpocst
U3M 54-75

VYcrHbIi onpoc | DKk3aMeH
(YO-1) Bomnpocst

VYmeer

Kountponbnas | 54-75
pabora (TTP-2)
Tect (ITP-1)




VYeTHbli onpoc | DKk3aMeH
(YO-1) Bonpocst
Bnaneer KontponbHas 54-75
pa6ora (TIP-2)
Pedepar
VYcrHblil onpoc | DK3aMeH
(OIIK 2) | 3naet (YO-1) Bompocsr
76-99
VYcrHbil onipoc | Dk3aMeH
(YO-1) Bonpocst
Ymeer Konrponsnast | 76-99
pa6ora (TTIP-2)
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bonpocst
Braneer Konrponsnast | 76-99
pa6ora (T1P-2)

5 Pazpgen 5. YcrHblit onpoc | DK3aMeH
BoxHoBas (OIIK-2) | 3naer (YO-1) Bompocsr
OITHKA 100-111

VYcrHbii onpoc | Dk3aMeH
(YO-1) Bomnpocst
Ymeer Kontponsnas | 100-111
pa6ora (T1P-2)
VYcrHbii onpoc | Dk3aMeH
YO-1 Bomnpocsl
Braxeer %(OHTp)OJILHaﬂ 100-1111
pa6ora (ITP-2)

6 | Pa3gen 6. YcTHbli onpoc | Dk3aMeH
KBanToBas (OIIK-2) | 3uaet (YO-1) Bomnpocst
¢duznka 112-126

VYcrHbil onpoc | Dk3aMeH

(YO-1) Bompocst
Ymeer KonTponbHas 1125.26

pab6ora (ITP-2)

VYcrHbll onpoc | Dk3aMeH

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

pa6ora (ITP-2)

Pedepar

TunoBsie KOHTPOJBHBIC 3aJlaHUS, METOJIWYECKHE MaTEPHAIIbl, OIPEICISIONINe
MIPOIICTyPhl OIICHUBAHUS 3HAHWKA, YMECHUN W HABBIKOB W (WJIM) OIBITA ACSITCIBHOCTH, a
TaK)Xe€ KpUTEPUH U TTOKA3aTeNId, HEOOXOIUMBIE JIJIsi OIEHKHU 3HAHUHM, YMEHUW, HABBIKOB
U XapakTepu3ylolue dTanbl (OPMUPOBAHUS KOMIIETCHIIMA B TPOIECCE OCBOCHUS
oOpa3oBaTenbHOM MPOTrpaMMBbl, TipeicTaBieHbl B [Ipunoxenun 2.



V. CHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(onexmponnwvie u neuammvie uz0anus)
1)  Ilapmakos, A. H. ®usuka B 3amadax. DJIEKTPOMAarHeTHU3M : Yy4cOHOE

noco6ue ansa CIIO / A. H. [TapmakoB. — Capatos : [Ipodo6pazoBanue, Ait [Tu Ap
Menua, 2020. — 199 c¢. — ISBN 978-5-4488-0727-5, 978-5-4497-0275-3. — Tekcr :
anekTponHbIi // udposoit obpazoBarensubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/88766.html

2) Aiizennion, A.E. ®usuka: y4yeOHMK W MPaKTUKyM Ui BY30B /
A. E. Airzention. — Mocksa : U3marensctBo FOpaiit, 2020. — 335 c. — (Bsicmiee
oOpazoBanue). —  ISBN 978-5-534-00487-8. — Tekct : DJEKTPOHHBIH //
OopasoBarenbHas wiatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/450504

3) baGeukwmii, B.W. ®usmka: reoMmMeTpus MPOCTPAHCTBA-BPEMEHH U
KJIacCMYecKass MeXaHuka : yudeOHoe mocobue s By3oB/ B. W. baGenkui,
1O. P. Mycun. — 2-e usn., ucnp. u gomn. — Mocksa : MznarensctBo FOpaiit, 2020. —
285c.— (Bwicmee o6OpazoBanue). — ISBN 978-5-534-02678-8. — Tekct
MEeKTpoHHBIN  //  OOpazoBatenbHass  1wiatdopma  FOpaiir [cailT]. —

URL: https://urait.ru/bcode/453393

4)  bob6ommuna, C. b. ®usuka. TemioBbie MPoLEcCh : yueOHOE MOCOOHE s
By30B/ C.b. bo6ommna, I'. H. U3maiinoB. — 2-¢ wu3g., uchp. m jgom. — MocCKBa :
NznarensctBo HOpaiit, 2020. — 118 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-
534-08814-4. — Texkct : anexTponnbiii // ObpaszoBarensHas miatdopma KOpaiit [caiT].
— URL: https://urait.ru/bcode/454059

JlonoIHUTeIbLHAS JIUTEPpATypa

http://e.lanbook.com/books/38/ Banumer M.I"., TToB3uep A.A. Kypc oOmieii

busuku : Yuebnoe nocobue. 2-e uzna., crep. — CII6.: MUznatensctBo «Jlauby, 2010. —
576¢c.
http://e.lanbook.com/books/163/ Uenues A.J]. ®usnka : YuebHoe mocoodue. 2-¢

u3 ., ucnp. — CII6.: U3znatenscTBO «Jlanwy, 2009. — 672c.


https://www.iprbookshop.ru/88766.html
https://urait.ru/bcode/450504
https://urait.ru/bcode/453393
https://urait.ru/bcode/454059
http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/

http://e.lanbook.com/books/239/ Kypc ¢usuku: YueOuuk ans By3oB: B 2 1. T. 2.

6-e u3z., ucnp. u gomn. / [lox pen. B.H. JIozoBckoro. — CI16: U3narenbcTBo «JIaHby,
2009. — 608c.
http://e.lanbook.com/books/236/ Kypc ¢usuku: YueOuuk as By3os: B 2 1. T. 1.

6-¢ u3a., ucnp. u gomn. / [lox pexa. B.H. JlozoBckoro. — CI16: M3narenbcTBO «JIaHby,
2009. — 608c.
CunpaBouHas JuTeparypa

1. SBopckuit b.M., lletnap A.A. , JlebeneB A.K. CrpaBouHuk mo Qu3uke
JUIsl UTH)KEHEPOB M CTYJIEHTOB BY30B: 8-¢ u3A., uchp. u nepepad. — M.: OOO wu3a-Bo
OHUKC, uzn-Bo «Mup u obpazoBanue».—2006.— 1056 c.

2. XpamoB I'.A. ®usuka. buorpaduyeckuit cnpaBounuk. / U3n. 2-e. — M.:
1983 1.

3. KubGenn N.H., KuGernr B.1. ®usuka: CrnpaBounuk.—XapbkoB: Donmo, M.:
000 “Uzn-Bo ACT”.—2000.—480 c.

4, Tomun [I''M., ®umonoBuu C.P. Kmaccukm dusndeckoit Hayku (cC
JIpeBHEUIMX BpeMeH 10 Hadasa XXB.): Cnpas. noco0.—M.: Beicur. mik., 1989.-576 c.

5. Tpodbumosa T.M., @upcoB A.B. Dusuka. 3akoHbl. DopmyIbI.
Omnpenenenus.— M.: IIpoda, 2004.— 304 c.

6. CopaBounuk mno ¢usuke/ WM. Jlyoposckuii, b.B. Eropos, K.I.
Psabomanka.—Kues, HaykoBa Jlymka, 1986.—-558 c.

7. Beiroackuii M.S. CnpaBounuk 1o Bbeicuieid Marematuke.— M.: ACT
Actpensb, 2006.— 991 c.

IlepeyeHnb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH «AHTEpHED)

http://e.lanbook.com/books/38/ Banumer M.I"., TToB3uep A.A. Kypc oOmieii

busuky : Yuebnoe nocobue. 2-e uzna., crep. — CII6.: UznatensctBo «Jlanby, 2010. —
576¢.
http://e.lanbook.com/books/163/ Uenues A.J]. ®dusnka : YuebHoe mocodue. 2-¢

uz ., ucnp. — CII6.: UznatenscTBO «Jlauwy, 2009. — 672c.


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

http://e.lanbook.com/books/239/ Kypc ¢usuku: YueOuuk ans By3oB: B 2 1. T. 2.

6-e u3z., ucnp. u gomn. / [lox pea. B.H. JlozoBckoro. — CI16: U3narenbcTBO «JIaHby,

2009. — 608c.
http://e.lanbook.com/books/236/ Kypc ¢usuku: YueOuuk as By3os: B2 1. T. 1.

6-¢ u3a., ucnp. u gomn. / [lox pexa. B.H. JlozoBckoro. — CI16: M3narenbcTBO «JIaHby,

2009. — 608c.

VI. METOANYECKHUE YKA3ZAHUA
ITO OCBOEHUMIO JNUCHUITJIMHBI
HucuunnnHa «®Pusnka» CTpyKTypHpoBaHa IO mnpuHOuny «OT 4YacTHOTO K

obmemy». Takoll mnoaxod B Y4eOHOM TpOIECCE IO3BOJISIET IOCIIENOBATEIBHO
CUCTEMATU3UPOBAaTh 3HAHMS CTYJEHTa, YTO CIOCOOCTBYET JIydlIEMy YCBOCHHIO
TUCHUIUIMHBL. V3ydeHue AUCUUILIMHBI MPEANoJiaraeT IMOCTyNaTeIbHbIA MOAXOJ IO
MPUHLHNIY YCJIOKHEHUS OT 3HAKOMCTBA C TEOPHEN M PACCMOTPEHHUS MPAKTUYECKHUX
IPUMEPOB, O CAMOCTOSITENILHOTO U3yUYEHHUS TUCUUTIIIUHBI.

B mpouecce wu3yueHus Mmarepuasia y4yeOHOrO Kypca IPeanoJiararoTcs
pazHooOpa3Hble (opMbl padOT: JIEKIMU, MNPAKTUYECKUE 3aHSITHS, J1aOOpPaTOPHBIN
MPaKTUKYM, CAMOCTOSITENIbHAs paboTa.

Jlekiuu mpoBOIATCS B BUIE NPE3CHTAMUM. B HUX OCBEMIAlOTCS BOMPOCHI,
COOTBETCTBYIOIIME TeMaTuke Jieknmid (pasmen |). Hambosiee BakHBIC BONPOCHI H
TEOpEeMbI Pa3OUpParOTCsl YCTHO C Y4acTHEM CTyJIeHTOB. Llenb JeKkunonHoro Kypca — natb
3HAHMSI CTYJEHTaM B 00JlacTh (DU3UKH, 3aJI0KUTh HAyYHBIE M METOJO0JOTHYECKUE
OCHOBBI JUISI CAMOCTOSITEJIbHOM paboThl CTYIEHTOB, MPOOYAUTh B HUX HHTEPEC K
Oynymieit mpodeccun.

[Ipy wu3ydYeHUM AUCHUIUIMHBI OCYIIECTBISIOTCS TEKYIIUM, MPOMEKYTOUHBIA W
UTOTOBBIM KOHTPOJIb MO JUCHHUILIAHE.

Texymuii kouTposb (TK) ocHoBaH Ha ycTHOM omnpoce pa3 B Heaento. OCHOBHAs 1EJb
TK: cBoeBpeMeHHasi OlLIEHKa yCIEBAEMOCTH CTYAEHTOB, MOOyXXaaromias ux padoTaTh
PaBHOMEPHO, UCKJIKOYAsi MAJIbIE 3arpy3KU WM MEPETPY3KU B TEUCHHUE CEMECTPA.

[Ipomexxytounbiii  koHTposib (IIK) — ocymecTtBiasiercss B ¢opMe PpyOeKHBIX
koHTpoJibHEIX paboT (PKP). U tectupoanus mo pazgenam. Llens TIK: moOymuth

CTYACHTOB OTYUTATHCA 3a YCBOCHHUC pas3aciia AUCHUIIIMHBI HAKOIMHUTCIIbHBIM 06p330M,
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T.€. CHayasa 3a IMEPBBIM, 3aTEM 32 BTOPOU pa3leibl Kypca. YcnemHoe Hanucanue PKP
MO3BOJIAET CTYJIEHTY PACcCUMTHIBATH HAa BBICTABJICHHE JIOCPOYHOM 3K3aMEHALIMOHHOM
OLICHKH. 3a nukKa o0yueHus npeaycmorpero 6 PKP u 6 ceancoB TectupoBaHusi.
Urtoroseiit kontposns mo guctuminae (MKJ[) - sTo mpoBepka ypoBHS y4eOHBIX
JIOCTUKEHUW CTYJIEHTOB IO BCEM IUCHUILUIMHE 3a ceMecTp. DOpMbI KOHTPOJIS: 3a4erT.
[IpoBoauTCcs TpagUIMOHHBIM crocoOoM. Ilenb HMTOroBOro KOHTPOJS: MPOBEpPKA
0a30BBIX 3HAHUW AUCIUIUIMHBI, MOJYYEHHBIX MPU €€ U3YYCHUH, JIOCTATOUHBIX IS

MOCJIEYIOIIeTo o0y4eHus 1 Oyaymied mpodecCHoHanbHOM NeITeTbHOCTH.

PexomeHnaanuu no padore ¢ JUTEPATYPOii: MPOCITYIIAHHBIA MaTepuall JICKIIUU
CTYIEHT JOJDKeH Mpopaborarh. JIJIT ATOTO B MPOIECCE OCBOCHHUS TEOPETHYECKOTO
MaTepuaia JUCHUIUIMHBI CTY/IEHTY HEOOXOIMMO BECTH KOHCIEKT JICKIUN U J100aBISATh
K JICKIIMOHHOMY Marepuainy HHQpOpMaIuioo, TOJYYEHHYI0 U3 PEKOMEHIYEeMO
JUTEPATYPHI NI UHTEPHET HCTOYHHUKOB.

KoHcnekT nexkuuii pekoMeHayeTcss HauMHaTh ¢ TUTaHa M3JIaraeMoro Marepuasa,
9TOOBI JJIs1 ce0s CTPYKTYpHPOBAaTh COOTBETCTBYIOIIYIO TeMy JeKIuu. KoHcmekT He
JOJDKEH OBITh JTOCIOBHBIM. JKenaTrenbHO 3amuchiBaTh JIEKIIMOHHBIA MaTepuai KpaTko,
TOJIBKO CaMO€ CYIIeCTBEHHOE. PEKOMEH/I0BAHO MCTOIB30BATh TMOJISI JIJISi 3aMETOK HIIA
BOIIPOCOB, KOTOpPBIE CTYICHT HE IOHSJI BO BpeMs JICKIMH, JJII TOTO, YTOOBI WX
YTOYHUTh Yy TPENnojaBaTesisi, HO TMPEIBAPUTEIHHO TMOMBITABIINCH, HAWUTH OTBET
CaMOCTOSTEILHO.

K nekmusm HeoOX0IUMO TOTOBUTHCA. JIJIst 3TOTO CTYNEHT JOJIKEH MPOCMOTPETh
Marepuasl Oyayiied JeKIMU 3apaHee, OTMETUTh I ceOs Haubojee CIOXKHBIC WU
HETMOHATHBIC MaTepHayibl JISKIIMM, C TEM, 4YTOOBI 3adaTh BO BpPEMs JICKIIUU
COOTBETCTBYIOIINUE BOIPOCHI MPEMOaBaTesto. Takoi MoIxo 1 O3BOIHT Jierde u OoJee
JETATBHO YCBOUTH JAHHYIO TUCIHUILIAHY.

[IpakTHueckue 3aHATHS HAICJICHBI Ha 3aKpeIieHue JCKIIMOHHOTo MaTepuana. K
HUM CTYJEHT JIOJDKEH TOTOBHUTHCS 3apaHee CaMOCTOSITENIbHO, M3y4YWB IUJIAH 3aHSTHS,
COOTBETCTBYIOIIYIO TEMY JICKITUH, PEKOMEHIOBAHHYIO TIPEToaBaTeyieM JIUTepaTypy |
BONIPOCHI I TMOATOTOBKH. [IpoBeneHuE TPAKTUYECKOTO 3aHSATHS B ayJIUTOPUU

HAaYMHACTCA C YCTHOI'O OIIpocCa, TaKou moaxona MgacT BO3MOXHOCTBH IIPCIIOAABATCIIIO



OLICHUTh TOTOBHOCTh CTYyJIECHTa K BBIIIOJHEHUIO TIOCTAaBJICHHBIX 3a7a4 B
COOTBETCTBYIOILIEH MPAKTUYECKON paboTe, a CaMOMY CTYJEHTY MOJAOWTH OTBETCTBEHHO
K TOATOTOBKE K 3aHSTHUIO, YTO CHOCOOCTBYET JYy4IllEMY YCBOCHHUIO H3y4aeMOIo
Martepuana.

JlabGopaTopHBIil TPaKTUKYM MPOBOAUTCS B JabopaTopusix Kadeapsl Gusuku. s
MOATOTOBKU K 3aHSATHUIO CTYJIEHTY HEOOXOJIUMO H3YyUYUTh METOJAMYECKHE YKa3aHUS IO
naHHoi pabote. Ilpu BbIMONHEHHHM JAOOpPATOPHON PAOOTHI CTYAEHTHI MPUOOPETAIOT
HABBIKHA MPOBEACHUS (PU3MUECKOTO SKCIIEPUMEHTA U 00paOOTKH SKCIEPUMEHTATBHBIX
JTaHHBIX. Bo Bpemst 1abopaToOpHOTro MpakTUKyMa CTYACHTBI 3HAKOMSTCS C YCTPOUCTBOM
U IPUHIUIAMU IeUCTBUS (HU3HUUECKUX MPUOOPOB U X FIEMEHTOB.

BueayautopHas camocTosiTenbHas paboTa HallelieHa Ha yriyojJeHue u
3aKperieHne 3HAHUW CTYACHTOB MO JaHHOW muciuruimHe. CaMmocrositenbHas padboTa
OMMpaeTCss Ha JIEKIMOHHBIM Marepual, MaTepuajl NPaKTUUYECKUX 3aHATHH U
7a00paTOpPHBIX pabOT, KpPOME TOTO JOMOJHUTEIBHO CTYACHT JOJDKEH U3ydarh
COOTBETCTBYIOIIYIO JIUTEPATYpy 0O AuCHUILIMHE «DPHU3UKa», PEKOMEHIOBAHHYIO
npenojaBaresieM. Buja caMocTosTeIbHONM pabOThl: TMOATOTOBKA K JICKIUSAM, K
MPAKTUYECKUM 3aHSATUSIM U K JaOOpaTOPHBIM paboTam.

PexoMeHanuu no MNOATOTOBKE K JK3aMeHY: I10 JaHHOW JHUCIUILUIMHE
PELyCMOTPEH K3aMeH (2,3 cemecTp).

Ha 3auérHoli Henene U B MepUOJ CECCUM HEOOXOIMMO MMETh IOJHBIM KOHCIIEKT
JIEKIUN U mpopabOTaHHBIE MpaKTUYeckue 3aHsATus. llepedeHb BOMPOCOB K AK3aMEHY
MOMEINIeHbl B (DOHJE OILEHOYHBIX CpencTB (mpuioxeHue 2). ['OTOBUThCA K craye
HK3aMEHa JIyYIlle CHCTEeMATHYECKH: TMPOCIYIIUBAsl OYEPEIHYIO JIEKIHIO, MpopaboTaB

O4YCPCAHOC MMPAKTHUICCKOC 3aHATHUC, BBIIIOJIHUB U 3allIUTUB na6opaTopHme pa6OTBI.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIHUIIJINHBbI

st ocymiecTBiIeHUsT 00pa30BaTeIbHOTO Mpoliecca JTaHHOW AUCIUTIIMHBI JICKIIUN
MPOBOAATCA B MYJbTUMEAUNHBIX ayJAUTOPUSIX B BHUJE NPE3CHTAIMH, MPAKTUYCCKUE

3aHSATHS TPOBOJATCS B ayJUTOPHSIX, JTAOOPATOPHBIM MPAKTUKYM TMPOBOJUTCS B



CHELMATU3UPOBAHHBIX Jaboparopusax kadeapbl ¢usukun. B MynbTUMEIUITHBIX
ayJIMTOPUSIX YCTAHOBJIEHO Ccliefytoliee 00OpyAOBaHHE: MPOEKTOP, HOYTOYK, JKpaH,

TEJIEBU30P, TOKYMEHT-KaMepa.
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HHaH-Fpa(bI/IK BBIIIOJIHEHMS CAMOCTOSITEIbHOM pa6OTI>I 10 JUCHUITIIMHE

Ne Hata/cpoku Bun camocrosarenbHoM IIpumepubie | @opmMa KOHTPOIIS
BBITIOJTHCHHUS paboThI HOPMBI
n/n BPEMCHH Ha
BEITIOJTHEHHE
1 18.09-20.12 [Noxrororka k 3anstusm | 10 YcTHBIM ompoc
2 01.10-20.10 IToaroroska x 10 Tectr, PKP
TectupoBaHuio Ne 1 u k
PKP Nel
3 01.11-20.11 IloaroroBka K 10 Tectrl, PKP
TecTUupoBaHUIONe 2 1 K
PKP Neo2
4 01.12-20.12 IloaroroBka K 15 Tectrl, PKP
TectupoBaHuioNe 3 u K
PKP Ne3
Ne Hara/cpoku Bun camocrostensHON IIpumepnsie | dopma KOHTPOJIA
BBITIOJTHEHHS paboTsI HOPMEI
n/n BPEMCHH Ha
BBITIOJTHEHHE
1 19.02- 06.06. [Moxrororka k 3austusim | 10 YcTHBI ompoc
2 06.03- 28.03 IToaroroska k 10 Tectrr, PKP
tectupoBanuio Ne 1 u
PKP Ne 1
3 01.04-30.04 IToaroroBka K 10 Tectsr, PKP
TecTUpoBaHuo Ne 2 1
PKP Ne 2
4 01.05-31.05 IToaroroska k 10 Tectrr, PKP
tectupoBaHuio Ne 3 u
PKP Ne 3

CamocrosiTennpHasi paboTa CTYJIEHTOB

3a1a4:;

- CTUMYJMpPOBAHUE

PUTMUYHOU

ACATCIBHOCTH B TCUCHHUC BCCTO CCMCCTPaA,

y4ueOHOH,

MO3HABATEILHOU W

HalpaBJICHA Ha PEIICHUE CIIEIYIOINUX

TBOPYECKOU



- COBEpIICHCTBOBAaHHE HABHIKOB TIOMCKA HEOOXOAMMON HAyyHOM H  y4eOHO-
METOMYECKON JIUTEPaTypBhl;

- COBEpIICHCTBOBAHME YMEHMH pemaTh (PU3NYECKUE 3alaydl Pa3IUYHOTO YPOBHSA
CJI0)KHOCTH;

- pa3BUTHE AaHAJIMTUYECKOTO MBIIIJIEHUS] © KOMMYHUKAaTUBHBIX CIIOCOOHOCTEH.

[Ipy mOArOTOBKE K NPAKTUYECKUM 3aHATUSAM CTYIAEHThl HM3YyYalOT HAy4YHYIO,
y4eOHYIO U METOIUUYECKYIO JINTEPATYPY IO COOTBETCTBYIOLEH TEME (CM. TEMbI 3aHATUI
MPAKTUYECKON YacTu Kypca).

IIpu mnoaroroBke k TectupoBanuto U PKP cTyaeHTBl pyKOBOACTBYIOTCS
TpeOOBaHUAMHU K MX MOATOTOBKE, MPEICTABICHHBIMU B Meauanpe3eHTauuu «Kparkuii
KypcC JeKIui no aucuuiuimHe «Pusuka»». lIpumepnsie Bapuantel PKP u TecTtoBbIX
3aJlaHAN, a TAKXKE KPUTEPUHU UX OLICHWBAHUS INPEICTABICHBI B MPUIOKEHUU 2 «DOHJ
OLICHOYHBIX CPENICTBY.

1. PaGora ¢ TeopeTH4ecKUM MaTepHAIOM.

Heap: mosyunTs XOpOUIME 3HAHMS IO JIUCUUIUIMHE U HAy4YUTbCA paboTaTh
CaMOCTOSATEIBHO.

3apaum:

- IpUOOpETEHNE HABBIKOB CAMOCTOSATEIHLHON pabOThI C JIEKIIMOHHBIM
MaTepHanIoM;

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTIOJTHUTENBHOU JTUTEPATYPOU, TTOJI30BATHCS HHTEPHET — PECYPCAMU;

- YMEHUE aHAJIU3UPOBATh NPAKTUYECKUE 33]1a4U, CTABUTH U PEIATh aHAJIOTUYHbIC
3aJ1a4y.

PabGoTta ¢ TeopeTMUyeCKMM MaTepHaloM JOJKHA OCYIIECTBISTHCA HA OCHOBE
JIEKIIMOHHOTO Kypca IUCUUIUIMHBL. /{151 3TOro CTyAEHT NOKEH BECTH KOHCIEKT JIEKLIUN
U YMETb paboTaTh C HUM.

Pabota ¢ nuteparypoii mpeanonaraeT caMoCTOATENbHYIO0 paboTy ¢ yueOHUKaMH,
KHUTaMH, y4eOHBIMH  IOCOOMSIMH, y4€OHO-METOAMYECKUMHU  TOCOOUSIMH IO
BBINIOJIHEHUIO KYpPCOBOW pabOThl M BBIMYCKHOW KBalU(UKAIMOHHOW padoOThl, C
HOPMATHBHO-IIPAaBOBBIMM  HCTOYHMKaMu. [lepeyeHp  nuTeparypbsl:  OCHOBHOM,

JTOTIOJIHUTENBHOM, HOPMATUBHOM W HMHTEPHET-PECYPCOB MpPUBEAEH B pazaene V



«Y4eOHO-MEeTOaUYEeCKOe  OOeCredYeHre  TUCHUIUIMHBDY  HacTosmed  paboueit
POTrPaMMBI.

YMeHue caMoCTOsITeIbHO padoTaTh € JUTEpPaTypod SBISIETCS OJHUM U3
BOKHEUIIUX YCIOBUM OCBOCHHS JUCHUIUIMHBL [lowck, wu3yueHue u mpopaboTka
JUTEPATYPHBIX HCTOYHUKOB (HOPMHUPYET Yy CTYJIEHTOB HAy4YHBIM Crnoco0 MO3HAHMS,
BbIpAa0ATHIBAECT HABBIKM YMEHUSI YUUTHCS, TO3BOJISIET B JAJIbHEUIIIEM B MPAKTUYECKOU
paboTe Mocjae OKOHYAHMSI YHMBEPCHUTETAa MPOAOKATh MOBBIMIATH CAMOCTOSITEIHHO
CBOIO KBATM(UKAIUIO W MPUOOPETaTh HY>KHBIE KOMIETEHITUHN IS JaTbHEHUIIIET0 pocTa
B npodeccum.

CamocrosiTenbHast paboTa ¢ JIUTepaTypHbBIMU UCTOUHUKAMU TPEOYET OT CTYy/IeHTa
YCUTYUBOCTU, TEPIECHUS U COCPEIOTOUYCHHOCTH. YUTOOBI JIydllle MOHSATH CYIECTBO
BOIIPOCA, KEJIATEIbHO 3aKOHCIIEKTUPOBATh H3y4YaeMbId MaTepHall, CHENIaThb HY>KHbIC
MOMETKHU, OTMETUTh BOIMPOCHI JIJI1 KOHCYJbTAIIMU C TIPETNO01aBaTEIIEM.

2. IToaroroBKa K KOHTPOJbHBLIM padoTam.

Heab: momyduth XOpOIIME 3HAHWSA IO AUCIMIUIMHE W HAyYUThCS paboTaTh
CaMOCTOSATEIBHO.

3amaun:

- IpuoOpeTeHne HaBBIKOB CAMOCTOSITEIIbHON paOOThI PEIICHHUS 3a/1aY;

-  TOpUOOpEeTeHHE HABBIKOB CaMOCTOSATEIbHOM pabOThl C OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATYPOil, OJIb30BATHCS HHTEPHET — PECYPCAMHU;

- YMEHHE aHAJIU3UPOBAThH MPAKTUUECKUE 3a/1a4l, CTABUTh U pPeIlaTh aHAJIOTUYHbIC
3a/1a4u.

KoHTposnbHbIe paboThl O3BOJISIIOT 3aKPENUTh TEOPETUUECKHUI MaTtepuan Kypca. B
nporecce u3ydeHus (U3MKU CTYJCHT JOJDKEH BBIMOJHUTH B KaXKJIOM CEMECTpe TpH
KOHTPOJIbHBIE pa0oThl. Permenne 3amad KOHTPOJBHBIX PabOT SBISIETCS TPOBEPKOM
CTENIEHU YCBOEHHUSI CTYJEHTOM TEOPETHYECKOro Kypca, a OLEHKa IperojaBareiis Ha
paboTy moMorarmT eMy J0padoTaTh W MPaBUIBHO OCBOUTH PA3IMYHBIC pa3Jieibl Kypca
¢busuku. Ilepen BbIMOMHEHWEM KOHTPOJBHOW pabOThl HEOOXOAMMO BHUMATEIHHO
O3HAKOMHUTBHCSI C TPUMEpaMM PEIICHUS 3aJa4 MO JaHHOM KOHTPOJIbHOW paborte,
ypaBHEHUSIMHU U (HOpPMyJIaMH, a TAKKE CO CIIPABOYHBIMHA MaTEepUATIaAMHU.

MeToanueckue yKa3aHusi K BbINO/IHEHUIO KOHTPOJIbHOM PaboTbl.



KonTponbHyio paboTy ciieyeT BBIIOIHATh aKKypaTHO. i MOsICHEHUS pelIeHus
3alayd TaM, TJI€ 9TO HY>KHO, aKKypaTHO CJ/eJilaTh 4YepTeX; pelIeHue 3aJadyud |
UCTIONIb3yeMble (POPMYJIBI TOJKHBI COMPOBOXKJIATHCS MOSICHEHUSIMH; B TOSICHEHHSX K
3aJlaye HEeoOXOAMMO YKa3blBaTb T€ OCHOBHBIE 3aKOHBI W (POpPMyIJbI, Ha KOTOPBIX
O0asupyercd peuieHue JaHHOW 3a/Jaud; MPU TOJYYEHHH PaCYETHOW (QOpMyIbl JJis
pElIeHUs] KOHKPETHOW 3a/lauyd MPHUBOJUTH €€ BBIBOJ; 3a/Ja4y PEKOMEHJYETCSl PELIUTh
CHavyajia B oOmEeM BHUZAE, T. €. TOJbKO B OYKBEHHBIX OOO3HAUEHHUAX, IOSCHSS
IpUMEHSEMbIE TNpu HanucaHuu QGopmya OyKBEHHbIE OO0O3HAUEHUS; BBIYUCICHHUS
CJIelyeT TMPOBOAUTH C IOMOINBIO TOJCTAHOBKHM 33JaHHBIX YHCIOBBIX BEIUYHH B
pacueTHy0 popmyiy. Bce He0OX0quMbIe YUCIOBBIE 3HAYEHUSI BEIMYUH JOJKHBI OBITH
BbIpakeHbl B cucreMe CH (cMm. crnpaBouHble MaTepuainbl). [1o okoHYaHue perieHus
IPOBEPUTHh EAUHUIIBI MOJTYYEHHBIX BEJIMYMH IO PacyeTHOM (QopMmysie U TEM CaMbIM
NOATBEPJIUTh €€ TMPABWIBHOCTh; KOHCTaHThl (DU3UUYECKUX BEIWYUH U JpYyrue
CIIPABOYHBIE IAHHBIE BEIOMPATH W3 TAOIULL.

BoinosiHenue j1a60paTopHBIX padoT.

Heab: NogyduTh XOpOIIME 3HAHUSA IO JUCLUUIUIMHE W HAy4YUThCs paboTaTh
CaMOCTOSITEIIBHO.

3agaum:

- NpUOOpPETEHHWE HAaBBIKOB CAMOCTOSATEIbHON paldOThl MpPH  BBINOJHEHUU
71a00paTOPHOTO MPAKTUKYMa 3HAKOMCTBO C YCTPOMCTBOM U MPHUHLMIIAMU JCHCTBUS
buznyeckux npuOOPOB U UX IJIEMEHTOB,

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBLHOM pabOThl C OCHOBHOM U
JOTIOJTHUTENBHON JIMTEPATYPOM, NTOJIB30BATHCS UHTEPHET — PECYPCAMU;

- YMEHHE AHAJIM3UPOBATH PE3YJIbTaThl (PU3MUECKOTO SKCIEPUMEHTA, CTaBUTh U
pelaTh aHaJIOTMYHbIC 3aa4H.

[Ipn mpoxokJIeHUU J1Ta0OPATOPHOTO MPAKTUKYMa KaXKIbId CTYIEHT BBIMNOJHSET
HECKOJIbKO J1abopaTtopHbIX pabot. Ilepea BhIMoOJHEHHEM Ja0OpaTOPHON pPabOTHI
CTYACHT JOJDKEH O3HAKOMHUTCS C METOJMYECKUMH YKa3aHHsIMH K JaHHOW palote,
MOJATOTOBUTHCS K YCTHOMY OIPOCY MO TEOPETHUECKOMY Marepuany, KOTOPBIM Tam

MPUBEICH, pa3o0paThCsi C METOAUKOW MPOBEACHUS (U3HMYECKOTO IKCIIEPUMEHTa U



O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX HOAHHBIX; OTBCTUTb HaA KOHTPOJIbHBIC BOIIPOCHI,

COCTaBUTH OTHYCT.

KpuTtepun oieHKH caMOCTOATEIbHOI padoThI — 1a00paTOPHOIl padoThI

50-60 6a10B

61-75 6a110B

76-85 0aJL10B

86-100 6as10B
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KYPCOBBIE PABOTHI — HE IPEAYCMOTPEHBI.
PexomMeHaauMu nmo HanucaHuwW U opopmiieHUI0 pedepara

Pedepar sBisieTcst onHoOM U3 GOopM CaMOCTOSITEIHHOTO MCCIICOBAHUS HAYYHOU




npo0OsieMbl Ha OCHOBE M3YYEHHs JUTEPATYyphl, TUYHBIX HAOIIOJECHUN U MPAKTUYECKOTO
ombiTa. Hamucanme pedepara momoraeT  BbIpaOOTKE HABbIKA CAMOCTOSITEIBHOTO
HAYYHOTO MOUCKA U CTIOCOOCTBYET K MPUOOIICHHUIO CTYICHTOB K Hay4yHOU paboTe.

TpebGoBanus k HanmMcaHUIO U opopMIIeHHUIO pedepaTa:

- pedepar nevaraercss Ha cTaHAApTHOM Jucte Gopmata A4, neBoe noie 30 MM,
npaBoe moiie 15 MM, BepxHee u HmkHEee — 20 MM, mpudt Times New Roman, pasmep
mpugTa 14, MexcTpounslii uutepBai — 1,5. O0bem pedepaTa 10KeH ObITH HE MEHEE
15 cTpanull, BKiIIOYas CIIUCOK JIMTEPATYPbI, TAOIULIBI U Tpaduki;

- paboTa MOMKHA BKIJIIOYATh: BBEJCHHUE, TJIe€ OOOCHOBBIBACTCS AKTYalbHOCTH
poOJIeMBbI, 11e7hb M OCHOBHBIE 3aJa4d WCCIEOBAHUS; OCHOBHYIO 4acTh, B KOTOPOM
pacKpbIBaeTCs CoJiepKaHue MPOoOIEMBbL; 3aKITIOUEHUS, B KOTOPOM 0000IIat0TCS BHIBO/IBI;
CIIMCKA UCITOJIb30BAHHOM JINTEPATYPHI;

- KaX/IbIi HOBBIM pa3jiel HAUMHAETCSl C HOBOW CTpaHUIIbI, CTpaHUIIbI pedepara
PUCYHKaMHU JOJDKHBI MMETh CKBO3HYIO HyMmepanuro. [lepBoil crpanunen sBisercs
TUTYJIbHBIN JINCT, HOMEp CTPAaHUIbI HE IpocTaBiiieTcs. Homep nucra npocrasisercs B
LEHTpe HWXHEW yacTu Jucra. Ha3zBaHue paszmena BbIIEISETCS KUPHBIM HIpU(TOM,
TOYKa B KOHIIE HAa3BaHUsA HE CTAaBUTCs, HAa3BaHWE HE MNoauepkuBaercs. Ppassbl,
HAYMHAIOIIUECS C HOBOW CTPOKH, II€YATAOTCSA C OTCTYIIOM OT Hadayia CTpoku 1,25 cwm;

- B paboTe MOXKHO HCHOJB30BaTh TOJBKO OOIICTIPUHATHIE COKpAIICHUS U
YCJIOBHBIE 0003HAUYCHHUS;

- ipu O(pOPMJICHUU CCHUIOK CJIEIYEeT COOJII0aTh CIEMYIONIUE MPABUIIA: IIUTATHI
MPUBOMSTCS C COXPAHEHHMEM AaBTOPCKOTO HAMMCAHUS W 3aKII0YAIOTCS B KaBBIYKH,
KaKJas 1UTaTa J0JHKHA COMPOBOXKIATHCS CCBHUIKON Ha WCTOYHUWK, MPU IUTUPOBAHUU
TEeKCTa B KBaJPATHBIX CKOOKaxX YKa3bIBAETCS CChLIKA Ha JIMTEPATYPHBIM MCTOYHHK II0
CIIUCKY HCIIOJb30BAaHHOW JIUTEpaTyphl U HOMEp CTPAHUIIbI, HA KOTOPOW TIOMEIICH B
9TOM MCTOYHHUKE IIUTUPYEMbIH TeKCT, Harpumep [6, ¢. 117-118].

- CIIMCOK JIMTEPATYPHhI NOJKEH BKIKOYATh HE MeHee 1) MCTOYHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIOYAETCS B Yachl CAMOCTOSTEILHOM
paboThI.
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IHacoopr

(¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE DU3HKA

(HamMeHOBaHME AUCIUIUINHBIL, BUI IPAKTUKH)

Kon U Jranbl GOPMHUPOBAHNS KOMIIECTECHIIUU
¢popmyupoBka
KOMIIETEHIINH
OK-1 3Haer OCHOBHbBIEC (PU3MYECKHE 3aKOHBI U
CIIOCOOHOCTD K KOHIEMIIUU:  3aKOHBl  KJIACCUYECKOMH
a0CTpaKTHOMY MEXaHHWKH, BaXXHEHIIME  KOHLENIUU
MBIIUICHUIO, aHaIu3y, CTaTUCTUYECKOI (71370051 u
CUHTE3Y TEPMOJUHAMHUKY;
HauoOoJee BA)KHBIC u
byHIaMEeHTAIbHBIC JIOCTUKEHUS

(u3HUecKol HayKH;

YwMmee OPUMEHATh (U3UYECKUE 3aKOHBI K
aHanuM3y HauOoJiee BaXHBIX YACTHBIX
CJIy4aeB M MPOCTEUIINX 3a/1a4;

IPOBOJUTH U3MEPEHUS (PUINUECKUX
BEIMYMH M  OLEHKY IOrPEIIHOCTEN
U3MEPEHUM;

€CT

Bnan OCHOBHBIM  OKCIIEPHUMEHTAIbHBIM
MaTepuajioM, OCHOBHBIMH  HaBBIKAMH
moncKa Hay4YHOU uHbOopMaIu,
HE00XO0IUMOT0 TUTSE pa3paboTKu
COOCTBEHHBIX MPOEKTHBIX pEIICHUH B
UCCIIeNyeMOM peIMEeTHOM 00IacTH




OIIK -5 3HaeT OCHOBHBIE MOJIOKEHHUS
TOTOBHOCTH K KJ1aCCUYECKOU DJIEKTPOAUHAMHUKHU,
HCITOJIb30BAHUIO TEOPUIO KOJEOAHW W BOJIH, HUCXOJIHBIE
OCHOBHBIX busuKo- IIPUHIIUIIBI KBAaHTOBOM MEXAHUKHU,
XUMHYECKUX, OCHOBHBIC TIOHATHS (U3UKA aTOMOB,
MAaTEMATUUYECKNUX U HHBIX ATOMHOTIO sAapa U 3JICMCHTAPHBIX YdCTHUIL;
CCTCCTBCHHOHAYYHBIX CBA3b (1)I/IBI/IKI/I C TCXHHKOﬁ,
MOHATUU H MCTOAOB IIpHU IMPOU3BOACTBOM, AIPYTUMH HAYKAMH,
PCIICHUHN
PO eCcCHOHAIBHBIX VYMmee IPUMEHSATE CBEJICHHUS u3
3anaq T 3JIEKTPOJMHAMUKH, TEOPHU KOJICOaHUH U
BONIH, (U3WKK aTOMHOTO sjpa Ipu
peLIeHUN KOHKPETHBIX 3a/1a4;
Bnan HaBbIKaMH paboTHl C mpudopamu;
eer OTNBITHBIMHU (PaKTamMu, KOTOpBIE JIekKAT B
OCHOBE HamOoJiee BaXHBIX (DUIUUYECKUX
3aKOHOB
Ne | Kontpomupye OreHOYHBIE CPE/ICTBA -
n/n | wmbie moayiu/ | Kozpl v aTambl popMupoBaHUS HaMMCHOBAHHE
paznenst / KOMIIETEHI I TEKYIIUI KOHTPOJIb | IIPOMEKYT
TEMBI OuHasl
JUCIUATUTHHBI aTTecTanu
s
1 | Pazpmen 1. YceTHBIM onpoc DK3aMeH
duznyeckue (TTIK-24, 3naer (YO-1) Bompocsr
OCHOBBI [1K-25, 1-16
MEXaHHKHU [TK-26)
YcerHblit onpoc DK3aMeH
(YO-1) Bompocst
Ywmeer KonTponbnas padora | 1-16
(TTP-2)
Tect (I1P-1)
VYcrHblil onpoc DK3aMeH
Bnaneer (YO-1) Bomnpocsl
KontponwHas pabora | 1-16




(TIP-2)

Paznen 2. (TTK-24, 3nact VeIl onpoc DK3amMeH
OCHOBBI [1K-25, (YVO-1) Bompocsr
TEPMOJIMHAMH | [TK-2 17-35
KU 1 0) VYcerHblii onpoc DK3aMeH
MOJICKYIISIPHOM (YO-1) Bompocsr
bu3uKu Ymeer KounTponbnas padora | 17-35
(TTP-2)
Tect (I1P-1)
VeIl onpoc DK3aMeH
Braneer (YVO-1) Bonpocst
Konrponsnas padora | 17-35
(TTP-2)
Paznen 3. (TTK-24, VYcerHblii onpoc DK3aMeH
Onekrpocrat | [[K-25, 3Haer (YO-1) Bompocsr
Kau MK-2 36-53
MOCTOSTHHBIN %) YcTHbIN onpoc DK3aMeH
3JIEKTPUYECKU (YO-1) Bomnpocsl
i TOK Ymeer KonrponsHas pabora | 36-53
(TIP-2)
Tect (ITP-1)
VYcrHblii onpoc DK3aMeH
Braneer (YO-1) Bompocst
Kontponbnas padora | 36-53
(TTP-2)
Paznen 4. (TTK-24, VYcrHblii onpoc DK3aMeH
DnekTpomarse | [IK-25, 3HaeT (YO-1) Bomnpocst
THU3M IK-26 54-75
) YcerHBIi onpoc DK3aMeH
(YO-1) Bompocst
Ymeer Konrtponbhas pabora | 54-75
(TTP-2)
Tect (TTP-1)
VeIl onpoc DK3aMeH
(YO-1) Bompocsr
Bnaneer Kontponbnas padora | 54-75
(TIP-2)
(TIK-24, YcTHBIN onpoc OK3aMeH
T1K-25, 3HaeT (YO-1) Bompocst
TK-26 76-99
) VYcrHbIil onpoc DK3aMeH
(VO-1) Bompocsr
Ymeer KonTtpomnsHas pabora 76-9%
(TTP-2)
VYcrHbIil onpoc DK3aMeH
Braneer (YO-1) Bomnpocst
KonrponwHas pabora | 76-99
(TTP-2)
Pazgen 5. (TTK-24, YcerHbIi onpoc DK3amMeH
BomnHoBast T1K-25, 3Haet (YO-1) Bompocsr
ONTHKA 100-111




[1K-26) YcTHBIH ompoc DK3aMeH
(YO-1) Bonpocst
Ymeer Konrponsnas padora | 100-111
(TIP-2)
YcTHBIN onpoc OK3aMeH
Braneer (YVO-1) Bonpocst
KonTponpnas padora | 100-111
(TTP-2)

6 | Pasmen 6. (TIK-24, YcTHBIN ompoc DK3aMeH
KBanroBas [1K-25, 3Haer (YVO-1) Bomnpocsr
dusnka T1K-26) 112-126

YcerHblii onpoc DK3aMeH

(YO-1) Bomnpocst
Ymeer Konrtponbnas padora | 112-126

(TTP-2)

YcTHBIN onpoc OK3aMeH
Braneer (YO-1) Bompocst

Konrponsnast padora | 112-126

(TIP-2)

HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Koa n Jransl (OpMHUPOBAHUSA KpPUTEepUu MoKa3aTejn
(¢popmyaupoBka KOMIIETEHI[M U
KOMIIeTeHIIHH
OK-1 OCHOBHBIE 3HAHHE CrnocoOGHOCTh
CIIOCOOHOC ¢buznyeckne busnIecKkux chopMyIHpOBaTh
T K 3aKOHBI, 3aKOHOB; OCHOBHbIE (pU3MUecKue
a6CTDAKTHOM OCHOBHBIC OCHOBHBIX 3aKOHBI;
P Y MCTOZIbl 1 METOJIOB U CIIOCOOHOCTH MPOBECTH
MBIIJICHUIO, TIpUEeMbI .
AHATH3Y IIPUEMOB ¢bu3nyecKni IKCIEPUMEHT
MIPOBEICHUS
’ P IIPOBEACHUA U OCYIIECTBUTH 00pabOTKy
CHUHTE3Y ¢u3nueckoro (bH3MuECKOro
OIIK — 5 JKCTIEPUMEHTA 1 IKCIIEPUMEHTATBHBIX
CIIOCOOBI OKCICPUMCHTA | ragHEIX; CIOCOOHOCTD
TOTOBHOCThH croco0oB
< 3HaeT 00paboTKH 6006 copMynHupOBaTh
o 00paboTkH
O 3OBAMIIO (moporossIit 9KCIEPUMEHTANb P OCHOBHBIE B3aMOCBSI3U
UCIIOJIb30BaHU . OKCICPUMEHTAIbH .
YPOBECHB) HbIX TaHHBIX, P . (bU3HKH C TEXHUKOM,
OCHOBHBIX OCHOBDI P AIGHILIS MIPOU3BOJICTBOM U
(bHBHKO' B3aMOCBS3U 3HaHUEC OCHOB p
XUMUYECKHX, (bu3HKH C B3aUMOCBSI3H ﬂpngMH HayKamu
o HanOoJiee BAYKHBIC U
TEXHUKOU
MaTeMaTUYECKH © O, (usnru ¢
IPOU3BOJCTBOM ¥ | 1oy pukoil (yHTameHTanbHbBIC
X u WHBIX ’ =
JPYTHMH JOCTUXKEHUS (PU3UIECKON
MIPOM3BOJICTBOM U
€CTECTBEHHOHAY HayKaMu p 2 HAyKH
YHBIX MTOHSATUM U HaunboJee ApYyruMu
METOJIOB pu BayKHEIE U HayKaMH
peLICHHH (I)YHI[aMCHTaJ'ILH Haubolee
bl JOCTHOKEHHSI | BaKHBIE U




npodeccuoHab
HBIX 337124

(busnueckoi byHIaMeHTaIbHBI
HayKu € IOCTH>KEHUS
buzIecKoit
HAyKH
yYMEHHE Ha CIOCOOHOCTH PEUIUTh
OCHOBE 3ajaydy,
(bI/I3I/I‘-IeCKI/IX BOCITIOJIB30BAaBIIUCH
3aKOHOB pemars | OCHOBHBIMH ¢buznueckumMu
3a7124H; yMEHHE 3aKOHAMHU; CIIOCOOHOCTh
b
MPOBECTU (HPUZNIECKUI
UCIIOJIb30BATh
IKCIIEPUMEHT U
METO/JIbI U
OCYIIECTBUTH 00pabOTKY
MIPUMEHSITh MIPUEMBbI
3aKOHDI (H3HKH IKCIIEPUMEHTAILHBIX
6 o TIPOBCICHHA TAHHBIX; HAYYHO
JUB OWBIACHERIEL | usnueckoro 00OCHOBHIBATh
Pa3IMYHBIX
TPOTIECCOB; OKCHCPUMCHTA | pyHUMACMbIC METOIbI
2
IIPUMEHSATH cr10co0LI pemcnus
JIOTHYECKUue 06pa60TKH HpO(beCCI/IOHaHBHBIX 3a1a4
yMeeT MIPUEMBI AKCIIEPUMEHTAIbH
(MpOABUHYTHIA | MBIIIJICHUS - BIX JAHHBIX;
TIpH peHICHIH MPUMEHSITh
3azay;
JIOTUYECKHE
HAy4YHO
000CHOBBIBaTh [IpreMBI
MPUHUMAEMBbIE MBIIITICHUA -
METO/IbI PEIICHUS | AHATIU3 U CUHTE3
NpO(ECCUOHATBH | [IpH pelIeHuH
BIX 3319

3a/1ad4;
HAYYHO
000CHOBBIBATH
HpI/IHI/IMaCMLIe
METOAbI pCHICHI/Ifi
npoQeCCHOHANIbH
BIX 3a/1a4




BJIaaCCT

(BBICOKUIA)

METOaMHU
TEOPETUYCCKHUX H
IKCICPUMEHTAIb
HBIX
HCCIIEIOBAHUN B
(busuke;
HaBBIKAMHU
peleHus 3a1a4
npodeccnoHabH
Ol IeATEITHbHOCTH
C MPHUBJICYCHUEM
COOTBETCTBYIOIIE
ro ¢pu3nKo-
MaTeMaTHYECKOT
0 ammaparta

BJIaACHUC
HaBbIKaMU
BBIOOpA
OIITUMAJIBHOT'O
IIYyTU PELICHUS
3aj]a4 ¥ MPHEMOB
MPOBENECHUS
¢duznveckoro
IKCIIEPUMEHTA U
croco6oB
00paboTku
IKCIIEPUMEHTAIbH
bIX JAHHBIX C
HUCIIOJIB30BAHUEM
BBIYUCITUTEIILHBIX
porpamm;

CIOCOOHOCTH TTPOU3BECTH
BBIOOP ONITUMATIBLHOTO
croco0a perIeHus 3a1a4,
CIOCOOHOCTh
WCIIOJIb30BAHUS
BBIYHCITUTEILHBIX
porpamMm npu o0padoTKu
IKCIIEPUMEHTAILHBIX
JIAHHBIX TIPU TPOBEICHUH
(hu3mIecKoro
IKCIEPUMEHTA;

MeTOIII/I‘leCKI/IX PEKOMEHIANUN, OIIPECACTIAIONINX MMPOHEAYPHLI OICHUBAHUA

pe3yabTaToB OCBOCHHUA TUCHHUILINHDBI «Pu3zukarn

[Ipy W3ydYeHUM IUCHUIUIMHBI OCYIIECTBISIOTCA TEKYIIUM, MPOMEXYTOUYHBIA WU

HUTOTOBBIM KOHTPOJIb I10 AUCHHUIIIINHC.

OueHouynblie cpeacrBa I NPOMEXKYTOYHOM arrectauuu. [Ipomexyrounas

arrecranuss CTYACHTOB II0 AWCHUIIIIMHC «Duzuka» MMPpOBOAUTCA B COOTBCTCTBUHU C

JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u sBrsgercs 00s3aTenbHOM.

B cooTtBercTBHU C pa6quM y‘lC6HBIM IJIaHOM 110 HaIIpaBJICHUIO ITOATOTOBKH

30.05.02 Menununckas Ouodusnka BUJaMU MPOMEKYTOUHON aTTECTAIIMK CTY/ICHTOB B

MPOIIECCE U3YUCHUS TUCITUTIINHBI «DU3UKa» SBJIETCS dK3aMeH (5 cemecTp).

DK3aMeH MOXKET IMPOBOAUTCA KaK B BUJC YCTHOI'O, U TaK IMMCbMCHHOI'O OITpOCa. HCHB

HUTOIOBOI'0 KOHTPOJIA: IIPOBCPKaA 0a30BBIX 3HAHUH JAUCHUIUINHBI, ITOJIYYCHHBIX IIPpU C€C

W3YUYEHUH,

JOCTAaTOYHBIX

JJIs1 Imociaeayromero

1poheCCHOHAIIBHON JEATCIIBHOCTH.

Telcymaﬂ arrecranua CTyJACHTOB.

oOydyeHuss U

Oynyuient

TCKYIHEU{ arrecranmusa CTYACHTOB II0

JUCHUITIINHE «Duszukan MMPOBOJUTCA B COOTBETCTBHH C JIOKAJbHBIMH HOPMATHUBHBIMUA




aktamu JIBDOV u sBasercs 00s3aTeIbHOM.
Tekymias arrectanus no AucuUIInHe «DPuU3rKay NpOBOAUTCS B (OpME KOHTPOJIbHBIX
paboT, jabopaTropHOro IpakTHKymMa W ycTHoro ompoca (YO-1) mo oIcHHUBaHHIO
(bakTHUeCKUX pe3yJbTaTOB OOY4YEHUsI CTYACHTOB M OCYLIECTBISIETCS BEAYIIUM
MIPErno/IaBaTeieM.
OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:
e yuyeOHasg JAUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33JlaHUM, MMOCEHIIAEMOCTh BCEX BUIOB 3aHSATUHN
M0 aTTECTyEeMOU JUCIUILINHE);

® CTeIEHb YCBOCHUS TEOPETUUCCKUX 3HAHUM;

® YPOBEHb OBIIAJICHUS MPAKTUYECKUMH YMEHHUSIMHU U HAaBBIKAMH 110 BCEM BHUJaM

y4eOHOH pabOoThI;

® PE3yJbTAaThl CAMOCTOATEILHON paOOTHI.

OneHka OcBOeHUsA Y4YeOHOW IUCHUIUIMHBI «DU3MKa» SBISETCS KOMILIEKCHBIM
MEPOTIPUATHEM, KOTOPOE B O00S3aTCIILHOM TMOPSAKE YYUTHIBACTCS U (PUKCHPYETCS
BEIyIIUM TIperoaaBaTesieM. Takue MoKa3aTenH dTOM OIEHKH, KaK MOCEIaeMOCTh BCEX
BU/JIOB 3aHSTUI U CBOEBPEMEHHOCTD BBITIOJIHEHHSI J1a0OPATOPHBIX paboT PUKCUPYETCS B
YKypHaJie TIOCEIICHUS 3aHATHH U B TpadUKe BHITIOJHEHUS KOHTPOJIBHBIX paloT.

CrerneHb yCBOEHHUS TEOPETHUECKUX 3HAHUW OICHUBAETCA TAKUMHU KOHTPOJBbHBIMU
MEPOTPUATUSIMH KaK YCTHBIM OMPOC U, BBITIOJHEHNEM KOHTPOJIBHBIX padoT.

YpoBeHb OBIAJCHUS TPAKTHYCCKUMH HaBBIKAMH UM YMCHHSIMH, PE3yIbTaThl
CaMOCTOATENFHON paboThl OIEHWBAIOTCA pPabOTOM CTyJeHTa Haja JabopaTOPHBIM

MPaKTUKYMOM, €ro 0(pOpMIIEHUEM, ITPEICTABIICHUEM K 3alIUTE U cama 3alluTa.



Bomnpocsl Ha 3K3amMeH

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

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

dwu3rKa 1 TEXHUKA

®u3nKa 1 HAyYHO-TEXHUYECKUI NIPOrpecc

A A

Temwt pabom no mexanuxe

Hepeﬂﬂmueucmcme osudicerue

ﬂeuofceﬂue mei nepeMeHHoﬁ MACCHL.
6. PeakTHBHOE IBH)KEHHE.

7. TpeHwue u ero poiib B XHU3HU U TEXHHUKE.
8. TpeHwue B KHUIKOCTSX U ra3ax.

Penamusucmckoe OSMOfCBHue

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

11. JMunamuka CTO.

Tepmoounamuxka u MKT
12. Bropoe Hayano TEPMOAUHAMHUKH M TEIUIOBBIC MAIIHHBI.
13. Hcropust co3naHust KIIACCUUECKOM TepPMOTMHAMHUKI
14. Hcropus co3aaHusi MOJIEKYJISIPHO—KHHETHIECKOH TEOPHH CTPOSHHUS BELIECTBA.
15. Temmneparypa U METO/BI €€ U3MEPCHUSI.
16. TemuroBbIe CBOICTBA KPHCTAILIOB.
17.  Hcnonp3oBaHUE THAPOTEPMATIBHBIX HCTOYHUKOB HEPTUH.
18. TepmoanHaMHKa U IPOOIEMBI YKOJIOTHH.
19. TepmoanHaMuKa HEOOPATHMBIX IIPOLIECCOB.
20. ®wuznka HU3KUX TeMIiepatyp. MeTo/pl MoTy4YeHus, MPUMEHEHHE B (PH3HUKE, TEXHHUKE U METUINHE
21. CamoopraHu3anys 1 Xaoc (TepMOJMHAMUKA HEPaBHOBECHBIX IIPOLIECCOB).
22. TemnonpoBOAHOCTh METAUIOB U MOTYIPOoBOAHUKOB. (Kimaccuyeckoe paccMoTpeHuMe)
23. Tpumenenne GpuU3NYECKUX 3aKOHOB JUII OYUCTKH Ia3000pa3HbIX U )KUJIKUX CPEI.
24. DHepreTHka M OXpaHa OKPYXKAIOIICH CPe/IbL.
25. ®dusnka U 3KOJIOTUYECKUE TPOOIEMbI COBPEMEHHOCTH.
26. Ilnactnueckast nedopmanust MmetamsioB. Pu3ndyeckne MEXaHU3MbI SBICHHS U €ro MPUMEHEHHE
27. JledexTsl B KpHUCTAILIAX.
28. Jluciokanuy B KPUCTAIIAX U MEXaHHUECKHE CBOMCTBA TBEPABIX TEII.
29. MexaHu3MBbI pa3pyLIeHUs TBEPABIX TEII.
30. MexaHnuUeCKHE CBOICTBA TBEPIBIX TEJI M OMOIOTMIECKNX TKAHEH.
31. INonaumeps! 1 NPOUCXOKACHHUE )KU3HH.
32. Moaumepsl. CTpyKTypa, NOJTy4eHHE, IPUMEHEHHE.
33. XKuakue KpUCTaIIbl, UCTOPHSI OTKPBITHS KUIKUX KPUCTAJLUIOB, CTAHOBJICHHE (PU3NKHU JKUIIKUX KPUCTAILJIOB.
34. Kuakue KpUCTaIbl, CTPYKTypa U (pU3NYECKHe CBOMCTBA KUIKUX KPUCTAIJIOB.
35. [IpuMeHeHHe KUIKUX KPUCTAIJIOB B HAYKE M TEXHHUKE.
36. JKuakue KpUCTA/UIBI B MEIUIIUHE U OHOJIOTHH.

Memoovl u mexnuxa gusuveckux usmepenuil

37. V3amepeHne MeXaHUYEeCKUX BEJMYMH.

38. M3mepenne TeIOBBIX (PU3NUECKUX BEIIUYHH.

39. MexnyHapoaHas cuctema eaunun usmepenus (CU) B mexanuke, repmoauHamMuke 1 MKT
40. M3mepeHue BpeMeHH

DnexmponposooHOCMb 8eujecmaa
42. Knaccudeckas SIeKTPOHHAS TEOPUS 2JIEKTPONPOBOIHOCTH METAILIOB.
43 KonTakTHbIE SBIIEHUS B METAJIAX U TIOJTYITPOBOIHUKAX.
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44. DxcnepuMeHTANTBHOE 0GOCHOBAHHUE DIIEKTPOHHOM TEOPUHU METAILIOB.

45. DnexTposus U ero NpUMEHEHHE,

46. Dnextpuueckue sBnenus B atmocdepe. lllaposas MonHus.

47. ®usnka aTMOCHEPHBIX MPOIECCOB U BIMSIHUE HA HUX YENOBEYECKOH JIEATENBHOCTH.
48. TIpoBoaMMOCTh aTMOC(EPHI M €€ H3MEPEHHE.

49. DnexTponuThl. XUMHUECKHUE UCTOYHUKY SHEPTHM.

bnok 6—-10. Temsl

DnexmpomacHumHwle nojis U 3apsovl

50. HepenATuBHUCTCKOE NBUKEHHE 3aPSIKEHHBIX YACTHIL B HNEKTPUYECKUX U MATHUTHBIX MOJISX.
51. PenaTuBHCTCKOE [BHKEHHE 3aPSHKEHHON YACTHIIBI B JIEKTPHIECKOM M MATHHUTHOM TIOJISIX.
52. Yckopurtenn 3apskeHHBIX yacTul. OU3NYECKHE TPUHIAIBI U IPUMEHEHHE.

53. DnexTpoHHbBINH MUKPOCKOI. CHHXPOTPOHHOE H3JTyUeHHE.

Macnemusm

54. ®eppomarnernsm. OU3HYECKHE OCHOBBI ABICHUS.

55. MarauTHbIE MaTEpHANBI U1 MUKPORJIEKTPOHUKHU. (MaTepuaist ¢ IIM]I)

56. MaruuTHbie nons. ITonyuenne cBoMCTBa, IPUMEHEHHE.

57. HoBble MarHUTHEIE MaTepHAIIbL.

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

59. ®uznueckne OCHOBBI MATHUTHOM 3aUCH HHA)OPMAIIHH.

60. MarauToruapoAMHaMUYeCKue TeHepaTopsl. PU3HYECKHEe MPUHIMIEI pa0OThl U IPUMEHEHHE.

Bonnosas onmuka.

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

63. Onruueckas MUKPOCKOTIHS.

64. ®usnka NBETOBOTO 3PEHUS U €€ UCTIONIB30BAHNE B TEXHUKE.

65. Onruxa rnasa. dusudeckue u (I)I/I3I/IOJ'IOFI/I‘ICCKI/I€ TIPUHIUIIBI pa6OTBI rja3sa. He,HOCTaTKI/I OINTHYECKOM CHUCTEMEI Ij1a3a 1

METOJIBI UX yCTPaHEHHUE.
66. Tonorpadgus. GU3HUECKUE OCHOBEI ABIECHHS U IPHMEHEHHE.
67. Marautoontraeckue >(pdexTsr: s pexte Dapanes u Keppa. OusnuecKue OCHOBHI SBICHUN U X TPUMEHEHHE.
68. JludppakuronHas TeoOpust ONTHIECKUX H300PAXKEHHUH.
69. Jlucriepcus CBETOBBIX BOJH B BenlecTBe. Kiiaccuueckas Teopust sIBICHUS U €ro PUMEHEHHE.
70. Tonspusanus 3JI€KTPOMATHATHBIX BOJIH.
71. Mudpakuus cBeTa Ha YIBTPA3BYKOBBIX KOJIEOAHHSX.
72. Jludpakuus cBeTa.
73. UnTepdepeHiys CBETOBBIX BOJIH

Konebanus u eonnwi

74. MCTOZ[ KOMIUICKCHBIX aMIUUIUTyd W €ro MNPUMEHCHHUC K aHaJINu3y KoJieOaTeNbHBIX IpoHeccoB. CBs13aHHBIC

KoJie0aTeNbHbIC MEXaHUIECKNE CHCTEMBI.
75. MeTo/] BEKTOPHBIX JAMATPAMM H €0 PUMEHEHHE NPH U3YYEHUH MEXaHUYECKUX U 3JIEKTPOMATHUTHBIX KOJIeOaHu.
76. 3BYKOBBIE BOJIHEI B Pa3IMYHBIX CPENAX.
77. VabTpa3ByKOBbIE BOJIHBI, UX FEHEPAIUS ¥ IPUMEHEHHE.
78. Y mapHbIe BOJNHEBI, OTyYE€HUE IPUMEHEHHE.

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

BUOpaLHN).
80. Akycruka. ®usuka ciyxa.
81. ConuToHBL.
82. DyexTpOMarHUTHEIE KOJEOAHHUS ¥ BOJHEL
83. DyIeKTPOMAarHUTHLIE BOJIHBI CBEPXBBICOKUX YAaCTOT M MX MCIIOJIb30BAHMUE.
84. ®dusnyeckre acleKTH PaCIPOCTPAHEH S PATHOBOIIH
85. ®usnyeckne OCHOBBI PAJINOIOKALMH.
86. ®usnyeckue OCHOBBI TEIECBHICHHUS.
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Keanmosas onmuxa

87. Mromunecuennus. [pupoa sSBJIeHAS U IPUMEHEHHE.

88. leiicTBuUE Ma3epHOro U3ITyYEHHUs HA BELIECTBO.

89. Kopmycky spHO-BOJIHOBOM dyalH3M CBETA.

90. Jlazepsl u UX MpUMEHEHHE.

91. OnTHyeckure KBAaHTOBBIE TeHEPATOPhI CBETa. (DU3MIECKHE TIPHUHIMIIB PAOOTHL.

92. Henuneiinas ontuka.

93. Henuneiinas peHTT€HOBCKAs ONTHKA

94. Brenmnit potodddexr. IIpnMenenne. DKCIEpHMEHTANIbHAS HPOBEPKA yPaBHEHHMS ODWHINTEHHA I BHEIIHETO

dhoroaddekra.

Dusuueckue memoobl UsMeperus

95. UsMmepeHue >IEKTPHIECKUX BETHUUH.

96. ®usnueckre U3MEPEHNS U UX 3HAYEHWE JUIS HAYKH W PAKTHKH.

97. Vsmepenne HEDNEKTPUUECKUX BETMYHMH JEKTPUIECKAMH METOIAMH.

98. Mexnynaponnas cuctema exunui u3mepenns (CU) B MEXaHHKe, TEPMOTUHAMUKE.
99. ®usnueckue METOBI U3yUEHUS CTPOCHUS 3EMITH.

Keanmosas gusuxa.

100.  CsepxmpoBogumocTs. PU3HYECKHE OCHOBHI sBIeHNUS. [[puMeHeHue.

101. BeicokoTemriepaTypHasi CBEpXIIPOBOAUMOCTh. OCHOBHBIE IKCIIEPUMEHTABHBIE JAHHBIE, IEPCICKTHBHL.

102. KBanToBast Teopust 3IEKTPONPOBOAHOCTH TIOTYIPOBOIHHKOB.

103. KBanTtoBas Teopus 3JIEKTPONPOBOIHOCTH METAVIOB (TEOpHS CBOGOMHOTO 3JNEKTPOHHOTO Tasa, 3JIEKTPOH B
MEPUOANUECKOM TI0JIe KPUCTaIA)

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

105. KsanToBbiii ycunutens CBU

106. TyunensHbI# 5QHEKT U ero NIPUMEHEHHE B IEKTPOHHUKE.

107. Ceepxreky4ecTs.

108. lMepuonnyeckas cucTeMa >JIEMEHTOB U CTPOEHHE aTOMOB.

109. KBaHTOBEIE AIBIICHUS B TBEPABIX Telax, dpdext Jlxozedcona.

110. D¢pdexr I'ana.

111. Knaccuveckuii 1 kBaHTOBbIM 3 dext Xoa.

Amomnasn u s0epnas ¢uzuxa

112. dusnka peHTreHOBCKUX JTyUeH.

113. SAnepusie peakuun nenenus. GU3MUECKUE OCHOBHI SIBJICHUS.

114. Sinepusie peakuuu cUHTE3a. YTIPaBIAEMbIE TEPMOSIEPHBIE PEAKIIUH.

115. XononHblii saepHbIA CHHTES.

116. Monenu aToMHOro siIpa.

117. Snemenrapubie yactuiisl. ICTOpHs OTKPHITUS (XPOHOJIOIMYECKHUI M PU3MUECKUI aCTIEKTHI).
118. DnemenTapusie yacTuipl. CACTEMATHKA 3JIEMEHTAPHBIX YACTHIL.

119. DnemenTapusie yacTuipl. KBapKOBBIE MOIENH DIEMEHTAPHBIX YACTHII,

120. lMepuoanyeckas cucTeMa 3JI€MEHTOB U CBEPXTSIKENBIE SIEMEHTHI (JaNeKUe TPAHCYPaHBI)
121. dusnyeckne OCHOBBI METOIOB U3YYEHHUS SJIEMEHTAPHBIX YACTHIL.

122. Crpoenwe u 3Bomonus BeeneHnoi.

123. buonorudeckoe AeHCTBIE MOHU3HUPYIOIIMX H3TydEHHUI.

124. KopnyckynspHO-BOJIHOBOH Jyanu3M MaTEpUH.

125. MbicreHHBI# 9KCIEPUMEHT U €T0 POJIb B PA3BUTUH (DH3UKH.

126. HoGenesckue naypeaTsl 110 (HU3HKE.

127. Onruko-MexaHMIECKas aHAJIOTHSA U €€ POJIb B Pa3BUTHH BOJHOBOM (KBAHTOBON) MEXaHHUKH.
128. Ponb pu3naecKoro sKCrepuMEnTa B CTAHOBJIEHHH KBAHTOBBIX MPEICTABIICHHI.
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1.KonTpoJsbHbIe padoThl.

KonTpoabsnas padora Nel mo reme: Kunemarnka m JMHAMMKA MATEePUAJIbLHON TOYKH. 3aKOHBI
COXpaHeHMs JHEPTUM U UMITYJIbCA.

Bapuant Ne 1

1. Kamenp Opocuin BepTHKAIbHO BBepxX Ha BbicoTy h1 = 10 m. Uepes kakoe BpeMsl OH yIaaeT Ha
3eMJ119)? Ha kakyro BbICOTY 2 HOZHHMMETCS KaMeHb, €CIM HaYaabHYI0 CKOPOCTh KAMHSI YBEIHUUTH
BJIIBOE

2. Ilap Ha HUTH TOJBENICH K MOTOJKY TPaMBaiHOTO BaroHa. Baron TOpMO3HUTCS, U €ro CKOPOCTh 3a
BpeMsa t = 3 C paBHOMEpPHO yMeHbIIAeTcss OT Vi = 18 kM/4 1o V2 = 6 kM/4; Ha xaxou yroa o
OTKJIOHHTCSI TIPU 3TOM HHUTH C Iapom?

3. C OGammnuu BbIcOTON h = 25 M ropu3oHTabHO OPOCHIN KaMEHb CO CKOpPOCTHIO Vo =15 m/c. Haiitu
kuHeTndeckyto Wy n norennmanbayro Wh sHeprun kamHs depe3 Bpems t = 1 ¢ Hayana JIBUKEHUS.
Macca kamag m = 0,2 k.

4. Monekyna Maccoii m = 4,65-10"2° kr, geTsIas Mo HOpMaIX K CTEHKE COCYIa CO CKOPOCThio V = 600
M/C, yIapsieTCs O CTEHKY U YIIPYro OTCKaKMBaeT OT Hee 0e3 MOTepu CKOpOCTH. HalTi MMITYJIbC CHJIBI
FAt, momy4eHHbIN CTEHKOM 32 BpeMs yapa.

Bapuant Ne 2

1.Paccrosgaue mMexny AByMs craHmusMu MerpomnoireHa | = 1,5 kM. IlepByro MOJOBHUHY 3TOrO
PacCTOSHMS IMOE3]] MPOXOAUT PABHOYCKOPEHHO, BTOPYI0O — PaBHO3aMEOJICHHO C TEM XKe II0
MOAYJII0 yCKOpeHHEeM. MakcuMalibHasg CKOpocTh moe3aa V = 50 km/4. Halitu yckopeHue a u
BpeMs { IBMYKEHMS 110€31a MEXKAY CTAHIASIMHU.

2.Teno cKoNB3UT MO HAKJIOHHOM IUIOCKOCTH, COCTAaBIIAIONIEH ¢ TOPU30HTOM yroia o = 45°. [Ipoias
nyTh S = 36,4 cM, Teno npuodperaer ckopocthb V = 2 M/c. Haritn xoadduumenT tpenus K rena
0 IJIOCKOCTb.

3.Camouter mogHMMaeTcs U Ha Beicote h = 5 kM moctur ckopoctd v = 360 km/4. Bo ckonbko pas
paboTa A1 coBepIiIacMas MpH MOAbEME IMPOTHB CHIIbI TSKECTH, 00bIIe padOoThl A, UayIICH
Ha YBEJIWYCHHE CKOPOCTH camMoJjieTa?

4. W3 pyXbs Maccod m1 = 5 KI BbIIE€TAET MyJII Maccoi M2= 5 r co ckopocThio V2= 600 M/c. Halitn
CKOPOCTb V1 OTAAUU PYXKbS.

Bapuant Ne 3
1. 3aBHCHMOCTb NPOIICHHOTO TEJIOM ITYTH S OT BpeMeHH t naercs ypaBHeHHeM S = At? - Bt?+Ct?,
rned =2m/c, B=3m/c’n C =4 m/c®. Haiitn: a) 3aBUCHMOCTb CKOPOCTH V M YCKOPEHUS

a ot BpemeHHu t; 0) paccTostHuE S, MPOHACHHOE TEIOM, CKOPOCTh V U YCKOPEHHE a Tella 4epes
BpeMs t =2 c mocie Hayaia JBYIKCHHUS.

2. TpamBaiiHBIN BaroH Maccoi M = 5 T WIeT Mo 3akpymieHuto paguycoM R = 128 m. Haiitu cumy
OOKOBOTrO JaBjicHHS F Kojiec Ha peiabChl IIPU CKOPOCTH JIBMXKCHUS V =9 KM/,

3. Kakyro paboty 4 Ham0 COBEpUINTH, YTOOBI 3aCTABUTh JIBIDKYIIEECS TEJIO MAcCoil m = 2 Kr: a)
}SIBG}'II/‘I;‘II/ITL CKOPOCTh V1 = 2 M/c 10 V2 = 5 M/c; 0) OCTAaHOBUTHLCS IIPU HAYAIBHOM CKOPOCTH Vo =

M/c?

4. TI'panara, Jersmas co CKOpocTbio L = 10 M/c, pa3opBaach Ha JIBa OCKOJIKA. BOJNBIINI OCKOJIOK,
Macca KoToporo cocrarisia 0,6 Macchl BCEHl TpaHAThl, MPOAOJDKAT ABUTATHCS B IPEKHEM
HaIIPaBJICHUH, HO C YBEIMYCHHOH CKOPOCTHIO Ui = 25 wm/c. HaiiTm cKopoCTh U2 MEHBIIErO
OCKOJIKA.

Bapuant Ne 4

1. Teno OporreHo co ckopocThio Vo= 14,7 M/c mox yriaom o = 30° k ropusoHTy. Haiitu HopManbHOE a,
Y TaHTSHIIMAJIBLHOE d; YCKOPEHUS Tena uepe3 BpeMs t = 1,25 ¢ rmocie Hadaja JBMKCHHS.

2. 'mpbka maccoit m = 50 r, mpuBsg3aHHas K HUTH JIHHON | = 25 cM, ONMCHIBAET B TOPU30HTAILHOM
%HOCKOCTI/I OKPY>KHOCTh. HacToTa BpaiieHus rupbku 7 = 2 00/c. HaliTk cuny HaTsOKEHUS HUTH

3. TpamBaii gBIKETCSI ¢ yeKOopeHueM a = 49,0 cm/c?. Haiiti kodhduImeHT TpeHns K, eci H3BeCTHO, YTO
50% MOIIHOCTH MOTOpa HJIET Ha NpeoJoJieHHe CHiIbl TpeHusI U 50% — Ha yBelIMYeHHE CKOPOCTH
JIBYOKEHUS.

4. Mosexyna maccoit m = 4,65-102° kr, nersimast co ckopocTbio V = 600 M/c, yaapsercs O CTCHKY
cocyza moj yriaoM o = 60° Kk HopMaau U yIIPyro OTCKakMBaeT OT Hee 0e3 IMoTepu cKopocTH. Halth
AMIYJIbC CHIIBI FAt, moJTydeHHEI CTEHKOH 3a BpeMs yaapa.

Bapnant Ne 5
1. Touka ABMKETCS MO OKPYXHOCTH paauycoM R = 10 ¢cM C IOCTOSIHHBIM TaHTCHIIUAILHBIM
YCKOpEeHUEeM «;. HaliTh TaHTeHIIMaIbHOE YCKOPEHHUE a; TOUKH, €CJIM W3BECTHO, YTO K KOHITY MSTOTO
000poTa MocJie Havaja JABUKCHUS JTMHEIHAs CKOPOCTh TOUKH V = 79,2 cMm/c.
2. Jluck Bpammaercss BOKPYr BEpTHKAIBHOM ocH ¢ yacTotor N = 30 o6/MuH. Ha paccrossHum T =
20 cM OT OCH BpaIllCHUS Ha JUCKE JIEKUT Tea0. KakuM 1omKeH ObITh KOG HIMEHT TpeHust K MexK Ty
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TEJIOM U JUCKOM, YTOOBI TEJIO HE CKAaTUJIOCh C JUCKa?

3.  Haiitu paboty A, KOTOPYIO HAaI0 COBEPIINTH, YTOOBI YBEJIHMYHMTL CKOPOCTh NBMIKEHHUS Teja

Maccoit m =/ T ot v1 = 2 M/c 10 V2= 6 M/c Ha myTtu S =10 M. Ha BceM myTH AeHCTBYET CHla TPEHUS
Frn=2 H.

4, Temo maccoit M1 = 5 Kr yaapsercsa 0 HEIMOABMKHOE TEJI0 Maccoll My = 2,5 K, KOTOpOe 1mocJIe

yaapa HauMHACT JBUTAThCs ¢ KuHeTH4eckon sHeprueit W'ko = 5 JIk. Cunras yaap neHTpalbHBIM U
ynpyrum, Hailti kuHetnueckue dHeprur Wit u W 'k) mepBoro temna 0 u mocie yaapa.

Pesieiinasi kOHTpPoJIbHAsE padoTa Ne2 o TepMOAMHAMUKE M MOJIEKYJISIPHOH (pu3uKe
BapuanTt Nel

1.
2.

6.r yruekucioro rasa (C02) u 5 r 3akucu azora (N20) 3amonusior cocyn o6bemom B 2:1073
M°. KakoBo o0miee gaBiicHHE B cocyie npu temmeparype 127° C?

Haiitu cpeaHioro KBagpaTHUHYIO CKOPOCTh MOJIEKYJ Tra3a, INIOTHOCTh KOTOPOTO MHpPH JaBIECHUU
750 MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJISI 3TOTO I'a3a, eciu
3HAYCHHE UIOTHOCTH JIaHO JJisi TeMiiepaTypsl 17° C?

7 T yriekucioro raza Owsuto Harpeto Ha 10° B yciOBHAX CBOOOJHOTO pacmupenus. Haiitu

paboTy paclIMpeHus ra3a ¥ U3MEHEHUE ero BHYTPEHHEW YHEpPTHUH.

UneanbHas XonoauibHas MallMHa, paboTarouas mo odpatHoMy wuKily KapHo, coBepiiaer 3a omH
MK padbory, paBayio 3.7 xJx. HDI/I 9TOM OHa OepeT TeIuIo OT Tena ¢ Temneparypoi t2 =-10° C B
nepenaeT Temio Teny ¢ temmeparypoi +17° C. Haittu: 1) k. 1. 1. mukia; 2) KOJIUYECTBO TEIUIa,
OTHSTOrO y XOJIOJHOIO TeJIa 3a OAWH LMK, 3) KOJIMYECTBO TEILIa, IepeAaHHOro ropsueMy Tely 3a
OJIMH LMK

Bapuant Ne2

1.
2.

3.
4.

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

Haiitu ynenpHyI0 TEIJIOEMKOCTb MPU MOCTOSIHHOM JIaBJICHUHU Ta30BOW CMECH, COCTOAIICH U3 3
KMOJIeHl aproHa u 2 KMoJIel a3oTa.

Jo xakoil TeMmepaTypbl OXJIQAUTCS BO3AYyX, Haxoasmmiics npu temmeparype 0°C, ecnu oH
pacmmpsiercs aguadbaTudecku oT oorema Vi 10 oosema V =2V?

WneanpHas TermioBas MaluHa, pa0OoTaromias o IUKIy KapHO, MmojydaeT 3a KaKAbld ITUKI OT
HarpeBarensa 2,512 x/[x. Temneparypa narpesarensa 400° K, temmneparypa xonomuneauka 300° K.

Haiitu paboty, coBepiiaeMyr0 MalIMHOM 3a OJIWH IMKJI, M KOJMYECTBO TEIUIA, OTIaBaEMOIo
XOJIOJIMJIBHUKY 32 OJTUH IUKIL.

Bapuant Ne3

1.
2.

ST a3ora, HaAXOJMMIIIErocs B 3aKPBITOM cocynae oobemMoMm 4 1 mpu Temmeparype 20° C,
HarpeBatotcsi 110 Temnepatypsl 40° C. HaiiTu naBneHue rasa o U mociie HarpeBaHusl.

12 r a3ota HaxXOAATCSA B 3aKPHITOM cocyjae oobemom 2 nm mpu Ttemmneparype 10° C. ITocne
HaTrpeBaHus AaBjeHHe B cocyne crano paBHo 104 MM pT. cr. Kakoe komudecTBo Tema GbLIo
COOOIEHO Tra3y NpH HarpeBaHuu?

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

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

WneanbHas TeruoBas MamnHa padoraet no uukiy Kapno. IIpu stom 80% Ttemua, moiaydaemMoro ot
Harpesares, nepeaaeTcs Xouo uiIbHuKy. KonnuecTBo Teruia, mony4aeMoe OT HarpeBaTels, PaBHO
6.28 x/Ix. Haiitu 1) k. 1. 1. nukina, 2) paboTy, COBEpIIEHHYIO IPU MTOJHOM LIHUKJIE.

Bapuant Ne4

1.

12 r rasza 3anumainT o6wvem 4-10°° M° mpu temmneparype 7° C. H%cne HarpeBaHus rasa mnpu
MMOCTOSSIHHOM JaBJICHUHM €ro INIOTHOCTh cTana paBHa 0,6 xr/m°. Jlo Kakoil TeMIiepaTypbl
Harpeiau ras?

. Kakoe xommyecTBO Temia Hago cooOumTh 12 r kuciaopoaa, utobsl HarpeTb ero Ha 50° mpu

MIOCTOSIHHOM JIaBJIEHUU

5.56. 1) Haiitu cpemHIOI0 KBaJAPATUIHYIO CKOPOCTH MOJIEKYJI Ta3a, IUIOTHOCTH KOTOPOTO IPH
naBneHun 750 Mm. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHUIOMOJIS 5TOTO
rasa, €CJIi 3Ha4€HHE TUIOTHOCTH JaHO 1151 Temnepatypsl 17° C?

. UneanpHas xXoJIoauIbHAs MalllMHa, pa60Ta10ma;1 10 O6paTHOMy TUKITY KapHO, nepeaacT TCIIO

OT XOJIONMJIBLHUKA ¢ Bojmol mpu Temneparype 0°C KUNDSITHUIBHUKY C BOJOM IIpH TEMIIEpaType
100° C. Kakoe KoIu4ecTBO BOJBI HY)KHO 3aMOPO3UTH B XOJIOJUJIBHUKE, YTOOBI TPEBPATUTH B Tap
1 Kr BOJIBI B KUIIATHJIBHUKE?

BapuanTt Ne5
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1. 10 r kucnopona HaxonmaTcs moi aasieHueM p =304 klla mpu Temmeparype 10° C. Ilocie
pacIIpeHHs BCIACACTBUE HAIPEBAHKUSA IIPU TOCTOSHHOM JIaBJICHHHM KHCIIOPOJ 3aHsu1 o0beM 10
n. Haiitu: 1) oObeM rasza o0 pacuIdpeHHs, 2) TeMIepaTypy rasa mocCje pacIIHpeHus, 3)
IUIOTHOCTh Ta3a A0 pacIiupeHus, 4) INIOTHOCTh Ta3a IOCJC PaCIIMPEHUS.

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

3. 1) Haiitu cpeqHIO0 KBaJpaTUYHYIO0 CKOPOCTh MOJIEKYJ Ta3a, MJIOTHOCTh KOTOPOTO MPH JIaBJICHUU
750 MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJISI 3TOTO Ia3a, eciu

3HAYCHHE UIOTHOCTH JIaHO JJisi TeMiiepaTypsl 17° C?
4. HaiiTy n3MeHeHue SHTPONMH IIPU IIJIaBlIeHUHU | Kr apaa, Haxozsmerocs rnpu 0°C.

KonTpoabHas padora Ne 3 mo TeMe nNoCTOSIHHbIN TOK.

Bapuanr 1.

3amaua 1.Cuma Toka B MeTammuueckoM mposoxnuke | = 0,8 A, cedenue mpoBomHUKA S = 4 MMZ.
[IpuHMMas, 4YTO B KaKIOM CM° MeTamna copepxkurcs No = 2,5 102 cBOGOMHBIX 2JIEKTPOHOB,
OTIPEENIUTh CPETHIOI0 CKOPOCTh UX HAIIPABJICHHOTO JIBHXKEHUSI.

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

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

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

Bapuanr 2

3amaua 1.B menps BKIIOYEHBI MapaJljIeIbHO MEJHAs U CTajbHAas MPOBOJIOKA PAaBHOM MIJWHBI U
cedyeHus. B kakoil M3 HUX BBIICIUTCS 0OJIbIIIee KOJTUYECTBO TEIIOTHI 32 OJHO M TOXKE Bpems?
(B MC}IHOﬁ IIPOBOJIOKE, T.K. €€ COOPOTHUBJICHUC ITPU OAMHAKOBBIX TCOMCTPUUYCCKUX pa3sMEpax MCHBIIIC,
a Opd _ OAMHAKOBOM HAIPSUKEHWM MHUTAHMS KOIHMYECTBO TEmIOTHEL Q 00paTHO IpOmOpHHMOHATIBEHO
COIIPOTHUBIICHUIO HATPY3KHU).

3anava 2.I1pu cune Toka | = 3 A Bo BHemiHel 1enu 6arapeu BblaenseTcss MOIHOCTh P1 =18 BT,
nipu cwite Toka l; = 1 A, coorBerctBeHHO P2 = 10 Bt. Onpenenuts 3/1C 1 BHyTpeHHEE CONPOTUBICHUE
Garapeu.

3amavya 3.M13 HUKENMHOBOHM JIeHTH! TOMIMHON 0,2 MM M IIUPUHONW 3 MM HYXXHO H3TOTOBUTH
peocraT Ha 2,5 OMa. Kakoil [JUIMHBI HY>)KHO B3ATb JICHTY U KaKO€ MaKCHUMAaJIbHOE HAIIPSHKEHUE MOYKHO
TO/IaTh HA TOT PEOCTAT, €CiH JOIMyCTUMAs TLIOTHOCTh TOKA s HukenuHa j = 0,2 A/mm?, p = 4 1077
Om-Mm.

3amaga 4.K reneparopy ¢ DJAC 230 B noxkmroueHo comporusieHue 2,2 Om. Yemy paBHO
COIPOTHBIIEHUE TEHEPATOPA, €CIIN HAIIPSKEHUE Ha €ro 3aKMMax Mpu 3ToM pasHo 220 B?

Bapuanr 3

3agaua 1.BpICOKOOMHBIN NMPOBOA OJHOPOIHOrO ceueHHus W JauHOM 10 M 3ambIkaeT Garapero ¢
OJ1C B 30 B. Uemy paBHa HaIIpsSKEHHOCTH MOJIS B 3TOM IPOBOJHUKE?

3anava 2. Tok KOPOTKOIro 3aMbIKaHUsI UCTOYHHMKA NocTostHHOrO Toka ¢ DJIC 12 B cocrasmnsier 40
A. Haiitu conpoTuBiieHHe, KOTOpOE HEOOXOAUMO MOAKIIOYUTH BO BHEIIHIOKO LIEMb, YTOOBI MOIY4YUTh
OT 3TOT0 UCTOYHHUKA TOK 1A?

3amaua 3. DieKTpoHarpeBaTebHbIE TMPUOOPH Ha KOTOpHIX ykazaHo P1 = 600 Bt, U1=220 B u
P2 = 400 Br, U2 =220 B noakJ/iroueHsbl Nocjie10BaTeIbHO B ceTh ¢ Hanpskennem 220 B. Kakas
MOIIHOCTB OyJIeT BBIACISTHCS Ha KaXKIAOM U3 HUX?

3agaya 4.05eKTpudecKylo JaMnouky conportusieHreM 240 OM, pacCUMTaHHYIO Ha HaIpsDKEHUE
120 B, Hamo mutath OT ceth ¢ HamnpsbkeHuem 220 B. Kak Hago mOAKIIOYWTH AOMOJHUTEIBHOE
CONPOTHBJICHUE U KAKOH JTMHBI JOJDKEH OBITh IPOBOIHHUK U3 HUXpOMA ceuenueM S =0,55 MM2, 4To0bI
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JNIAMITOYKY MOYHO BKIIOUHTH B ceTh 220 B? (YienpHOe cONpOTHBIEHHE HHUKenuHA paBHo 110 1078
OM-M).

Bapuanr 4

3amaga 1.Tok Tedyer mo mpoBOIHUKY, Gopma KoTOporo mokaszaHa Ha puc.l. OnuHakoBa WU
pa3iryHa HanpsHXKEHHOCTH MOJIS B MECTaX € Y3KUM M IIUPOKUM cedeHrueM? OTBeT 000CHOBATh.

_3anaua 2.HaiinuTe pazHocTs noTeHIuanoB Mexxay Toukamu A u B ( B u C) cm. puc.2, eciiu E1 =2
B,E2=2B,R1=0,50M,R2=50M,11=10M, =15 Om.

3anaua 3. Tok B npoBoaHuke conpotuBiaeHueM I = 100 Om paBHOMepHO HapacTaeT oT lo = 0 10
I =10 A B Teuenue 1 = 30 c. UeMy paBHO KOJHUYECTBO TEIUIOTHI, BBIICIUBIICECS 32 3TO BPEM B
MIPOBOJHUKE?

3agagya4.OnpenenuT MWIOTHOCTh TOKA | B JKEJIE3HOM MPOBOAHMKE uiMHON L = 10 M, ecin mpoBoj
Haxoautes oy Hanpspokenne U = 6 B.(Y nenpHOE conpoTuBieHue xeneza p = 9,8 108 Om-m.

8 8 E1 Ry Ea
—IL\Ji_#— I — 2 |
af ]! — |
R
—H_,_,-—'—"'_F'—\_\_‘_‘h_
[
Puc. 1. Puc. o

KonTpoubHnas padora Ne 4. MarHuTHoe nojie B BAKyyMe».
Bapwuanr 1.

1. Jluneitnpld pOBOAHUK JuMHOW 20 CM MpU CWI€ TOKa B HEM 5 A HaXOAWTCS B OJHOPOIHOM
MarHuTHOM mojie ¢ uaaykimei 0,2 Tn. Ecnu yron, o0pa3oBaHHbBINM IPOBOJHUKOM C HaIpaBICHUEM
BEKTOpa MarHMTHOW MHAYKIMH, paBeH 30°, TO Ha MPOBOJHUK JEHUCTBYET CHJIA, MOIYJIb KOTOPOMH
paBen: 1)0,1H. 2)10,0H. 3)0,2 H. 4)20,0H. 5)1,0H.

2. llpsMonvHEWHHBIM MPOBOJHUK C TOKOM JUIMHOM 5 CM NEpHEeHIUKYISAPEH JIMHUAM WHIYKIIUH
OJIHOPOJIHOT'O MAarHUTHOTO MOJs. YeMy paBeH MOIYJb UHIYKIIMM MAarHUTHOTO TOJIS, €CIIM TIPH TOKE
B 2 A Ha IPOBOJHUK ACUCTBYET CUJIa, MOLYJb KoTopoi paseH 0,01 H? 1) 0,0001 Tn  2)
0,001 Tn 3)0,1Ta 4)1Tn 5)10Tn

3. Ecnm 3apspkeHHas 4acTuia, 3apsiii KOTOpOW (, JBHUXKETCS B OJHOPOJHOM MAarHUTHOM IIOJie C
UHIYKIHMEH B 10 OKPYKHOCTH paanycoM R, TO Moayiap mMmiyiabca dacTuipl pasen: |) qR/B 2)
qB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. u3o0pakeHO CeUYeHHE NIBYX MPSMOJMHEHHBIX OCCKOHEUYHO JJIMHHBIX MPOBOJIHUKOB C
TokoM. Paccrosinne AB mexnay npoBogHukaMu paBHo 10 cum, |1

= 20 A, I = 30 A. Haiitu HanpspKeHHOCTh MArHUTHOTO ITOJIS I I,
BBI3BaHHOrO TOKaMu |1 u |2 Touke Mi. Paccrosuua M1A = ) o @ P
CM. M A B

5. Karymka gmamerpom 10 cm. wumeromas 500 BHTKOB,
HaXOJMTCS B MarHUTHOM moje. YeMy OyzaeT paBHO cpeaHee 3HaueHue DJC MHIAYKIHMHU B 3TOM
KaTyIIKe, €CJU MHAYKIIUS MAarHUTHOTO MoJjs yBenuunuBaetcs B Teuenue 0,1 ¢ ot 0 mo 2 Tn?

6. B ogHOpOIHOM MAarHMTHOM IOJIE, HHAYKIUS KOoTOoporo paBHa 0,5 B6(Mi, JBMDKETCS PaBHOMEPHO

npoBogHuK JiuuHOIO 10 cm. Ilo mpoBogHuky Teder TOK cuiion 2 A. CKOpOCTb IBHMIKCHHS
nposojgauka 20 cum/c ¥ HaIlpaBJIeHAa OHA TEPICHAMKYIAPHO K HAMPaBJICHUIO MAarHUTHOTO IOJIS.
Haiitu: 1) paboTy nepemernienus nmpoBogHuka 3a 10 cex ABMKEHUS, 2) MOIIHOCTh, 3aTPAYCHHYIO
Ha dTO JIBIO)KCHUE.

Bapmuanr 2.

1. JluneliHplii TPOBOAHMK JIMHOW 60 cM TpH cuje TOKa B HEM 3 A HaxoOJuUTCS B OJHOPOTHOM
MarHuTHOM Tnosie ¢ unaykuueit 0,1 Tin. Ecnu nmpoBogHUK pacnosiokeH MO HANpaBJICHUIO JIMHUM
MHIYKIIMM MarHUTHOT'O TOJIsSl, TO HA HETO JEHUCTBYET CUJIA, MOIYJIb KOTOPOM PaBEH: 1)0,18H
2) 18,00H 3)2,00H 4)0,30H 5)0,00H

2. ITpsIMOTMHEHHBIH TPOBOJHUK, IO KOTOPOMY TEYET IMOCTOSHHBINH TOK, HAXOIHWTCS B OJHOPOTHOM
MarHUTHOM TI0JIE ¥ PACIOJIOKEH TMEPHNEHIUKYISIPHO JIMHUSM MarHUTHOW WHAyKiuu. Ecou sToT
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MIPOBOJIHUK TOBEPHYTh TaK, YTOOBI OH pacmonaraics moja yriaom 30° K JUHHASAM MarHUTHOMN
UHIYKIMH, TO CHUJIa AMIIEpa, JCHCTBYOIIAs Ha HEro: 1)yMEHBIIUTCS B 4 pa3a; 2) YMEHBIIUTCS B 2
pasa; 3) ocTaHeTCs HEM3MEHHO; 4) yBenuuuTcs B 2 pasa; 5) yBenuuurces B 4 pasa.

3. B 01HOpOAHOM MarHUTHOM II0JIC C MHAYKIIMCH B BpallacTcsl 4YacTHIIA MacCOU /71, MMEIOIIAs 3apsil
g. Kak u3MeHuUTCS pammyc OKPYKHOCTH, €CIIM WHAYKIWS B yMEHbIIUTh B 2 pasa, 3apsj He
U3MEHATh, & MACCy YBEIWYHTH B 3 paza? 1) ymenniutcs B 2/3 pasa; 2) yBenuuutcs B 1,5 pasza; 3)
yMEHBILIUTCS B 6 pa3; 4) yBeauuurcs B 6 pas; 5) ymenbiuures B 1,5 pasza.

4. B o1HOPOJAHOM MarHUTHOM ToJie, UHAYKIHs Kotoporo 0,1 Tz, ABUkeTcs MPOBOJHUK JJTUHOIO
10 cm. CkopocTh NIBWXKEHHS TMPOBOJHHUKA 15 m/c W HampaBiieHAa OHA MEPHEHAUKYISPHO
MarHuTHOMY MoJito. YeMy paBHa MHAYLMpOBaHHAsA B poBogHuKke DJC?

5. Ha puc. m300paxeHo CEUeHHE NBYX MPSIMOJUHEHHBIX OCCKOHEYHO IJIMHHBIX MPOBOJHUKOB C
ToKOM. Paccrosinne AB mexay npoBoaHukamu paBHo 10 cu, |1
=20 A, |2 = 30 A. HaiitTu HanpssKeHHOCTh MarHUTHOTO ITOJIA, | I
BeI3BaHHOrO ToKamMu l1 u |2 Touke M1,. Paccrogsaune M1A =
4 cm.

6. KpyroBoii KOHTyp mOMENIEH B OJHOPOJHOE MAarHUTHOE IIOJE
TaK, YTO IUIOCKOCTb KOHTypa MEpHeHIUKYISIpHA CHUIIOBBIM
auHUAM noJis. HanpsbkeHHOCTh MarHuTHOTO mofst 150 kA/M. Tlo KOHTYpY Te4eT TOK criioi 2 A.
Pagnyc kontypa 2 cm. Kakyo paboTy Haxo COBEPIIMTH, 4TOOBI IMOBEPHYTH KOHTYp Ha 90°
BOKPYT OCH, COBMAJAIOIIEH C TUaMeTpOM KOHTypa?

1 2

A Ml B

Bapuanr 3.

1. Kakyro pasmepnHocts B cucteme CU nMeer equHuIa M3MEpEeHHs] MAarHUTHOW WHTYKITUN?

1) xr/(A-c®m); 2)A-c?/(xrm); 3) H/(A-M?); 4) H/(AMm); 5) Am (xr-c?).

2. DJNEeKTPOMAarHUTHBIM YCKOpPHUTENIh MpPEICTaBIsieT cOoOOW JBa MPOBOJA, PACHOJOKEHHBIE B
TOPU30HTAJIBHOM MJIOCKOCTH Ha paccTosiHuu 20 ¢M Ipyr OT Apyra, o KOTOpbIM MOXET CKOIb3UTh
0e3 TpeHus MeTalin4ecKas mepeMbluka ¢ Maccoil 2 kr. MaruutHoe nojie ¢ unayknueit B = 1 Tn
NEPIEeHIUKYIAPHO IUIOCKOCTH JBHXKEHHS nepeMblukd. Kakoil TOk cieayeT OponmycTHTh IO
nepeMbIuke, YTOOBI OHAa, MPOWIsL MyTh 2 M, ipuodpena ckopocth 10 m/c? 1)I0 A 2)50 A 3)100
A 4)250A 5)300A

3. Ecnu aBa nmpotoHa IBUXKYTCA B OJIHOPOJAHOM MAarHUTHOM IOJIE€ B IUIOCKOCTHU, MEPIEHIANKYISIPHON
JVHUASM WHAYKIUH MarHUTHOTO TIOJIS, TT0 OKPYXKHOCTSIM pamuycoB Ri u Rz, , To oTHOmeHne mx

kunetuueckux suepruit Ki/ Kz pasno: 1) RZ/R?; 2) R?/R?;

I
3) Ry/R.; 4) R/R,;5)4 < 2™
4. Ha puc. u3zo0paxeHO CeYeHHE JABYX MPSIMOIMHEHHBIX A B

0OECKOHEYHO JIMHHBIX MPOBOJAHUKOB C TOKOM. PaccrosiHue
AB wmexny npoBogHukamu paBHo 10 cwm, l1 = 20 A, |2 = 30 A. Haiitu HanpspKEHHOCTh
MAarHMTHOTO MOJIsI, BRI3BAHHOTO ToOKaMHu |1 u |2 Touke Mi. Paccrosuus BM1 = 3 cu.

5. B marautHOM nose, uHAyKI#S kKotoporo B = 0,05 Tn, BpamaeTcs crepxeHp JiauHo 1 =1 M ¢
yIJI0BOU ckopocThio @ = 20 paa/c. Och BpalleHUs MNPOXOIUT 4Yepe3 KOHEIl CTEepXKHS U
napajuieibHa MarHUTHOMY noust. Hadtu DJIC MHAYKUMM €, BO3HUKAKOUIYI HAa KOHLAX
CTEpIKHA.

6. Jlea TOPSIMOTUHEHHBIX  JJIMHHBIX MapajuieNIbHBIX MPOBOJHMKA HAXOASTCS HAa HEKOTOPOM
paccTossHMU Jpyr OT apyra. Ilo mpoBogHMKaM TEKYyT TOKH, PaBHBIE 110 BEJIWYMHE M IIO
HalnpaBieHN0. HaiTh cuily Toka, TEKYyIIero mo KaXJIO0My M3 MPOBOJHHKOB, €CIIH HM3BECTHO,
9TO AJS TOTO, 9TO OBl pa3gBHHYTh 3TH TPOBOJHHKH Ha BJIBOE OOJIbIIIEE pPacCTOSHHUE,
MIPHIILIOCH COBEPIINUTH PadO0Ty (Ha SAWHUIY JUIUHBI IIPOBOJHUKOB), PaBHYIO 5,5 MKJ[X /.

Bapuanr 4.

1. Kakyto pazmepHocTh B cucteMme CU nmeeT enuauIa N3MEPEHNS MAaTHUTHOTO TTOTOKA?

1) H/(A-M?); 2) kr/(c>A); 3) HM?%/(A); 4) xkr-m/(c?A); 5) HM/A.

2. DIeKTpoH, YCKOpeHHbIH pa3HocThio noTeHuuanoB U = 100 B, BiaertaeT B 01HOPOJHOE MarHUTHOE
1oJie, JUHUM HMHAYKIMU KOTOPOTO NEPNEHAMKYJSPHBI HAMNPABICHHUIO €ro ABWXKEHUsA. MHIyknus
MarguTHOTO Honist B = 2-10 Tn. Paguyc OKpy»KHOCTH, TI0 KOTOPO# IBHKETCS DIEKTPOH, PABEH:
1)0,5-10 2m  2)1,0-102%2m  3)1,7-10 2m  4)3,4-10 M. 5)5,0m

3. 17. Ecnu 1Ba syeKTpoHA ¢ KMHETHYECKUMH SHEprusiMu K1 U K2 COOTBETCTBEHHO IBWXKYTCS IO
OKPY’KHOCTSIM B OJTHOPOJTHOM MATHUTHOM I10JI€ B IIJIOCKOCTH, EPIIEHAUKYJIIPHON JIMHUAM WHIYKIIMH
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TOJIsl, TO OTHOIIIEHUE uX mepruoaoB oopamenus 71/72 papHo: 1) Ki/Ko;  2) Ko/Ki; 3) (Ki/Kz )1/2 :
4) (Ko/K1 )2 ; 5) 1.

4. JIBa mpsAMOJIMHEHHBIX OSCKOHEUHO IJIMHHBIX MPOBOJHUKA PACIIOI0KEHBI NEPIEHIUKYIAPHO APYT
K JOpPyry H HaxoOsaTCs BO B3aWMHO-TIEPIICHIUKYISIPHBIX miockocTsx (cMm. puc.) Haiitu
HAINPSOKEHHOCTh MArHUTHOI'O IIOJISL B

Touke M1, ecmu It = 2 A, I = 3 A.

Paccrossaust AMi1=1cmu AB=2 cm. |

5. B ogHOpPOJHOM MarHUTHOM IIOJIE, |1 2
uHAayKus koroporo B = 08 Tm, 7| P 5
pPaBHOMEPHO  BpallaeTrcs pamMka ¢ A M

YIJIOBOM CKOpOCTRIO ® = 15 paxn/c. 1 B

Intomane pamku S= 150 cm?. Ochb

BpAILICHHUS HaXOAUTCS B IUNIOCKOCTH PaMKH M cocTaBiisgeT yroi o = 30° ¢
HaIpaBJICHUEM MarHuTHoro mnoisa. Haitu wmakcummaneHyio OJIC
UHAYKIWH Eyvax, BO BPAILIAIOIICICA paMKe.

6. MeaHblii IHCK PaguycoM I' = 5 ¢Mm, IUIOCKOCTh KOTOPOI'O IEPIECHAMKYISIPHA K HAMPaBICHUIO
MAarHMTHOTO IT0JIs1, BpalllaeTcs ¢ 4acToTou V = 3 06/cex. Unaykuus marautaoro noiust B = 0,2 Ta. Tok
| =5 A npoxoaur o paauycy aucka ab (a u b—ckonp3diuye KOHTakThl).. HaliTh MOIHOCTh TAKOro
JIBUTATEIISL.

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

Bapuanr 1.

1. O6wsacuure pesyabrathl ombiToB ®panka u Iepua, cm. puc. 1. KakoBa jMHa BonHa CBeTa
U3JTy4aeMOro aTOMaMU PTYTH IPU NEPEX0/I€ UX B HOPMAJILHOE COCTOSIHUE?

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

I (mA) KBaHTOM cBeTa ¢ sHepruei 12,09 sB?
; 3. BonHoBas (yHKIHMS, OHNMCHIBAaIOmAs 2S -COCTOSHUE
: 9JIEKTpOHA B arOM€  BOAOpOJAa HMMEET  BUJ:
w(p)=1/4y27)(2- p)exp(-p/2), rme p -
, , . U(@B) paccTosiHuE DJJICKTpOHA OT sApa BBIPAKEHHOE B
0 — aTOMHBIX equHuIax. OnpeaenuTs paccTOsIHUE OT SApa,
5 10 15 Ha KOTOPOM BEPOSTHOCTH OOHAPYKEHHUS DJICKTPOHA
MMeeT MaKkCHMaibHOE 3HaueHue? p = r/a - mepBbIA

Puc. 1. OOPOBCKUIA pagryC OPOUTEL

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

5. OHpeI[eJ'II/ITB HOp}II[KOBHﬁ HOMep 3JICMCHTA B HCpI/IOI[I/I‘IGCKOfI CHUCTCMC MeH,Z[eJ'IeeBa, CCJIIN
FpaHI/ILIHaSI gacToTa K-CepI/II/I XapaKTepI/ICTI/IIIeCKOFO peHTFeHOBCKOFO I/I3J‘Iy‘leHI/I${ COCTaBJIAICT
5,55-10% T

6. OHpeI[eJ'II/ITB MAaKCUMAJIBbHOC 3HA4YCHHC Op6I/ITaJ'IBHOFO MOMCHTAa HWMIIYJIbCa 3JICKTPOHA n
BO3MOXKHBIC 3HAUYCHUS €TI0 HpO@KHI/Iﬁ Ha HaITPaBJICHUC BHCIIHETO MAarHUTHOTO ITOJIA B COCTOAHUU,
OIIPEACIIICMOM TJIaBHBIM KBAaHTOBBIM YMCJIOM N = 4,

Bapmuanr 2.

1. Ilpn xaKoM YCIIOBHH B CHEKTpE aToMa BOJOPOJa BO3HUKAIOT BCE CEPHH M3ITYUYCHHUS €ro creKkTpa?
[TosicHuTe Ha cxeme MPOUCXOXKICHUE OJJHON U3 CEpUil M3IIyueHHs CIIEKTpa aTOMOB BOJOPOJA.

2. ®oroH ¢ »Heprueit 16,5 3B BeIOWI W3 HEBO3OYXKIESHHOTO aromMa BOJOpOJa AIEKTpoH. Kakyro
CKOpOCTB OyZIeT MMETh 3TOT JIEKTPOH BJAJIM OT siApa aroma’?

3. DJeKTpoH arToMa BOJOpPOJAa B OCHOBHOM COCTOSIHUM OITUCHIBAETCS BOJIHOBOW (DyHKIWEH:
w =C-exp(—r/a). OupenenuTh OTHOIICHHWE BEPOSTHOCTEW  Wi/W2 mpeObIBaHHMS  3JEKTPOHA B
chepuueckom cinoe TommuHou r=0,0lau pamgmycamu r1= 0,25a, ur2 =2a.

4. Hanncath (OpMYIIbI 3JIEKTPOHHOM KOH(pUTypauu 11t aroMoB: 1) kucnopoaa (Z = 8), 2) xiyopa (Z =
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17).

5. Ompenenutb NOPSAKOBBIA HOMEpP »JJIEMEHTa B MEPUOAMYECKON CHCTEME 3IIEMEHTOB
MenneneeBa, eciau JyiHa BOTHBI A Ko —Cepum ero XapakTepuCTUUECKOro U3JTyUYCHHsI COCTABIISAET
72 M.

6. Tlouemy mis oOHapyskeHus 3yekTpoHa B onbiTax [lITepHa u ['epinaxa UCOIB3YIOT YUK aTOMOB,
MIPUHAJUICKALUX TIEPBOU IPYIITE MEPUOIUUECKON CUCTEMBI, IPUYEM, B OCHOBHOM COCTOSTHUU

Bapmuanr 3.
1 OnpenenuTs HaMMEHBIIYIO SHEPTHIO, KOTOPYIO HEOOXOJMMO COOOIIMTH aTOMYy BOAOPOAA JUIS
BO30YIKJCHHSI €T0 MOJIHOTO CIIEKTPA.

2 B nokosimeMcs aToMe BOJOPOJa 3JIEKTPOH Mepelies ¢ 5-r0 SHEPreTHYECKOro YPOBHS B OCHOBHOE
cocrosinue. Kakyro ckopocTs mpruoOpesn aToM 3a cueT ucnyckanus porona?

1 - .
3 Tlcu — GyHKIMSA SMEKTPOHA B OCHOBHOM COCTOSIHMM aToMa UMEET BHIL: W(r) = —e A. Hantn
ma

CpeiHee paccTosiHUe <I> 3JIeKTpOHaA OT A1pa.

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

5 Onpenenure JUIMHY BOJHBI CaMOil UIMHHOBOJIHOBOW JHMM Ko — CEPUHM PEHTTEHOBCKOIO
XapaKTEPUCTHUECKOTO CIIEKTPa, €CIM aHOJ PEHTI'CHOBCKOW TPYOKM H3TOTOBIIEH W3 TUIATHHBI.
[TocTosiHHYIO SKpaHUPOBAHUS G MPUHATH paBHOH 1.

6 Moxker 1M BEKTOD MAarHUTHOIO MOMEHTa OpOMTAIbHOIO MOMEHTAa HMITYIbCa 3JIEKTPOHA
YCTAHOBUTBCS CTPOTO BAOJIb JMHUNA MarHUTHON UHAYKUIUU? OTBET 000CHOBATH.

Bapmuanr 4.
. CpaBHUTE MUHUMAJIBHYIO 4YacTOTy cepuu JlaiiMaHa Vyux U MAaKCUMAJBHYIO YaCTOTY Vyax JUHUU

u3ydeHus cepuu banbmepa.

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

3. DIeKTpOH B aToMe€ BOJOPOAA HAXOJUTCA B B OCHOBHOM COCTOSHHM, OIMCHIBAEMOM BOJIHOBOM
yukmeit: w = Aexp(—r/r). Haiitu sHepruto snekrpona E u paaumyc mepBoii 60poBcKoOi
opoutsl r1.  (Ykazanue: VMcnonb3yiite ypaBuenue Llpenunrepa).

4. Kakue u3 ¢popMyn 3J€KTPOHHOM KOHUTrypaluu sBstoTCA BepHbIMU?  Kakum snemeHTaM oHM
cootBercTByIOT? 1). 15?25'3523p%. 2). 152252, 3). 1522522p%3s. 4). 1s225%2p®3s33p°.

5. Ompenenute NOCTOSHHYIO AKPaHUPOBAHUSA G Ul L ceprM peHTI€HOBCKOI'O XapaKTepUCTHUECKOTO
U3JY4EHUs, eClId TpH MepexoJie JIeKTPOHa B aToMe Boslb(pama ¢ M o6osouku Ha L 060104Ky /uinHA
BOJIHBI HcIyckaemoro ¢otoHa cocraiseT 140 HM.

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

Bapuanr S.
1. Kakas U3 cxeMm >HEpreTM4ecKuX ypOBHEW, NMPUBEIACHHBIX Ha pHC.]1-3 COOTBETCTBYET AJIEKTPOHY B

aToM¢€¢ BOIOpOJa, B MMOTECHIIMAJIbHONU SME C

E E E
n=4 OECKOHEYHO BBICOKUMH CTCHKAaMH, KBAHTOBOMY
Hed TapMOHHYECKOMY OCIHILIATOPY?
n==a = o
_ 2. OnpenenuTh JIMHY BOJHBI J¢ bpoiins s
n=>s n=3
n=3 n=4 AIIEKTPOHA, HAXOJAIIETOCs] B aTOME BOAOPOJa
n=3 "=2  Ha BTOpOIl 6OPOBCKOIT OpOHTE.
n=2 n=2 3. CobOcTtBeHHast (YHKIUS, OIUCHIBAIOIIAS
n=1 n=1 | n=1

Puc. 1. PHc. 2. Puc. 3.
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COCTOSIHME 3JIEKTpOHAa B aTOME BOAOPOJAa, MUMEET BUJ: HAaXOJUTCS B COCTOSIHUHU, OMUCBIBAEMOM
BOJIHOBOM (ymkuueit: w(r)=Cexp(—r/a), rae a = dmeoh?/(Me?) — nmepprlit GopoBckuil pauyc.
Onpenenutb paccTosHUE, Ha KOTOPOM BEPOSITHOCTh HAXOKIEHUS 3JIEKTPOHA MaKCHUMalbHa.
4. Hantcath (OPMYIIBI SJIEKTPOHHOTO CTPOCHHUSI aTOMOB:

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

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

6. DOnekrpon Haxogutca B f — cocrosnuu. HaiiTu opOUTaNbHBI MOMEHT UMITYJIbCA DIIEKTPOHA U
MakKCUMaJbHOE 3HAa4YeHHE NPOEKIMM MOMEHTa HMIylibca Ly Ha HampaBlieHHE BHEIIHErO
MarHUTHOTO TIOJIA.

Kountpoasnas padora Ne6 mo reme « KBanroBas ¢pusuka»

Bapuant Ne 1
3apaua 1. Kakyo yCKOpPSIOLIYI0 PasHOCTh NOT€HUUanoB U JMOJKEH IPOWTH 3JIEKTPOH, YTOOHI
JIJIMHa BOJHBI 1e¢ bpoiins A 6bma paBHa 0,1 HM?

3amaya 2. DieKkTpoH ¢ KuHeThudeckor ’Hepruedt T = 15 3B HaxoguTcsa B METAUIMYECKOU TBIIIMHKE
nuamerpoM d=IMkm. OIICHUTh OTHOCHTEIBHYIO HETOUHOCTH AV/V, C KOTOPOI MOKET OBITH OMpeaeIcHa
CKOPOCTb 3JIEKTPOHA.

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

3agaua 4. ['epmanueBnlii oOpaszen HarpeBator or 0 go 17 °C. IlpuHuMas MWUPUHY
3ampemeHHoi 3006 repmanus AE = 0,72 5B, ompeaenuTh, BO CKOJBKO pa3 BO3pacTeT €ro
yaenabHasi MPOBOJUMOCTD.

Bapuant Ne2

3apaua 1. OnpenenuTs AIUHY BOJHBI 1€ bpoiins A 351eKTpoHOB, 60MOapAUPYIOMIUX AaHTUKATO]
PEHTTE€HOBCKOM TpYOKH, €CIM IpaHHIa CIJIONIHOTO PEHTTE€HOBCKOTO CIEKTpa MPUXOIUTCA Ha
JIJUHY BOJHBI A = 3 HM.

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

3agaua 3. Jlokazath, urto ecau P-QyHKIMS LMKIMYECKH 3aBUCUT OT BpPEMEHH, T.€.

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

3agaua 4. Onpenenuth ypoBeHb depmu EF B coOcTBEeHHOM mnomynpoBOAHUKE, eciau »Heprust AEg
aktuBauu pasHa 0,1 3B. 3a HyneBoil ypoBeHb OTCUETa KWHETUYECKOW 3HEPIHU 3JEKTPOHOB NMPHHATH
HU3IIHAH YPOBCHBb 30HbBI TMPOBOAMMOCTH.

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

sanektpoHa. (0,1 HM).

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

3agaya 3. DOnexkTpoH HaxXOAUTCI B OECKOHEYHO TJIYOOKOM MPSMOYrOJbHOM OJHOMEPHOM
NOTCHIUATBHOM SIIIMKE IUPUHOM |. Hanwucare ypaBHenue Illpenunrepa u ero pemieHue (B
TpUroHomeTpudeckoi popme) s odmactu 2 (0<x<lI).

3agaua 4. OueHuth Temneparypy Txp. BBIPOXKAEHUS KaJlHs, €CIM IPHUHATH, YTO HAa KaXKJbl aToM
KAl TIPEXOAUTCS TI0 OJXHOMY CBOGOJHOMY 27IeKTpoHy. IlmoTHocTs Kkamus 860 kr/m°. MonspHas
macca kanuss M = 39,1 r/monb. (Yka3aHue: TemmepaTrypa BBIPOXKJIEHHS OINpPeNeNsIeTcs] BhIpaKeHUEM

27° 1 n?'3)

T =
® 7 m
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Bapuant Ne 4.

3agauya 1. DiekTpoH ABMXKETCS cO cKopocThio v = 200 Mwm/c. OnpenenuTs JINHY BOJHBI /1€
Bpoiins A, cunTast IBUKEHUE 3JIEKTPOHA PEISITUBUCTCKUM.

3agaua 2. Ucnonws3ys cooTHomeHue HeompeneneHHoctu AE-At > /i, ouenuts mupuny I
SHEPreTUUYECKOro ypPOBHs B aTOME€ BOJIOpPOJa, HaXxoAsuerocs: 1) B OCHOBHOM COCTOSIHMU; 2) B
BO30YKICHHOM COCTOSTHUH (BpeMs T )KH3HM aTOMa B BO30YKIEHHOM cOCTOsSHUH paBHO 1078 ¢).
3apaua 3. VM3BecTHa BONHOBas (hYHKLUS, ONUCHIBAIOIIAS COCTOSIHME 3JIEKTPOHA B MOTEHIMAIBHOM
smke mupuHoit /: y(x)= Ci sinkx+ Czcoskx. Mcnonb3ys rpannunsie ycinoBus y(0) =0 u y(l) =0
onpenenuth kKodhouuueHT C2 W BO3MOXKHBIC 3HAUCHHUS BOJHOBOIO BeKTOpa K,npu  KOTOpOM
CYILIECTBYIOT HETPUBUAJIbHBIE PELLICHHUS.

3amauya 4. OnpenenuTbh MaKCUMAJIBHYIO CKOPOCTbH 3JIEKTPOHOB B MeTtaiuie npu temnepatype T= 0 K,

ecnu ypoBeHb @epmu eF = 5 3B.

Bapuant Ne 5.

3apaua 1. OnpenenuThs AJUHY BOJHBI A€ bpoins x 3jekTpoHa, €ClM ero KUHETHYecKas

sHepruss T =1 k»3B.

3agaua 2. Ucrmonb3ys COOTHOIICHHWE HEoNpeaeleHHOcTer AXApP> /i

OLIEHUTh HU3IMIHUN

BHGPFGTI/I‘ICCKI/Iﬁ YPOBCHB JJICKTPOHA B aTOME BOJAOpOJaA. HpI/IHHTL JIMHEHWHBIC pasMepbl aTOMa

| =0,1uaMm.

3agaya 3. YacTMma B NOTEHUUAIBHOM SIIUMKE HAXOAWUTCS B OCHOBHOM cOCTOsHHMH. KakoBa
BepoATHOCTb W Hax0KJEHUs YacTHUIbL: 1) B cpellHel TpeTH SIMKa; 2) B KpalHel TpeTu sAuKa?
3agaua 4. OnpenenuTs MWHUPHHY 3alpPEIleHHOW 30HBI COOCTBEHHOT'O MOJYHPOBOJHHUKA, €CIU
npu temnepatypax T1 u T2 (T2 > T1) ero conpoTuBieHUsI COOTBETCTBEHHO paBHBI R1 n R».

111.3. TecTsl AJ151 TEKYLIET0 KOHTPOJIS.

3. TecTbl AN TEKyLIEro KOHTPOJIS.
Moayas 1-5. N3 1tem 1-10 mo BBIOOPY

npenoaaBaTessi BbINOJHAETCs1 B cemecTpe 7-8
TEeCTOB.

1. KunemaTuka MaTepHAJIbHOI TOYKH

1.1. Mopenn MeXaHUKH: dYacTulla (MaTepuaibHas
TOYKa), CHCTEMa 4YacTHll, aOCONIOTHO TBEPAOE
TeJNO, CILIONTHAS Cpea.

1.2. Cuctemsl oTcuera.

1.3. KoopauHaTHBIH, BEKTOPHBIH, €CTECTBEHHBIN
CIOoCcOOBI  OMMICAaHWS JIBIKEHHUS MaTepUaNbHON
TOYKH. Cpsi3b MEX]Ty BEKTOPHBIM u
KOOPJIMHATHBIM CIIOCO0AaMU OIUCAHUSI IBUKCHHUSI.

1.4.Tlepemenienue, TMyTh, CKOPOCTh, YCKOPECHHE
MaTepuanbHON TOYKH. Hopmanbroe u
TaHI'CHIMAJIBHOE  YCKOPEHHUS  YacCTHIBl  NPH
KPUBOJIMHEHHOM JIBIDKESHUH.

2. JluHaMMKa MaTepHAJbLHOI TOYKH

2.1. IlepBriii 3axoH HpIOTOHA, (3aKOH HWHEPIINH),
Macca, eMHALBI N3MEPEHHS MaCCHI.
2.2. Cunel B MEXaHUKE: CHJIA TIATOTEHHUS, CHIa

TSOKECTH, BEC TeNa, CHjla CyXOro TPEeHHS, CHIia
BSA3KOTO  TPEHMs, CHWJIA  YIOPYroCTH,  CHja
Apxumena, cuiia KyJOHOBCKOTO B3aMMOJICHCTBUS,
cwia JlopeHna.

2.3. Bropoii, Tpetuit 3akonsl HeloTOHA, €IMHUIIBI
HU3MEPEHHUS CHITBI.

3. Kunemaruka " JIWHAMHAKA
BPANIATEIbHOI0 IBHKEHHS.
3.1 YriioBasi CKOPOCTh U YTIIOBOE YCKOpPEHUE IMPHU

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

3.2. [loctynarensHOE ¥ BpamiaTteiabHOE IBUKEHUE
TBEPJIOTO Tela.
3.3. VYpaBHEeHHE IBWKEHHS Tela, BPAIIaOIIETOCs

BOKpPYT HeHO,HBH)KHOﬁ ocu. MOMEHT CuIbl H
MOMCHT UHEPIUHU TCJIa OTHOCUTCIILHO OCH.

3.4. MoMeHT uMIyabca. 3aKOH  COXpaHEHUs
MOMEHTA UMITYJIbCA.

3.5. JIBmKeHre B IEHTPAILHOM TIOJIE.

3.6. PaGora, MOIIHOCTh, KMHETHYECKAs SHEPTUs

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

COXpPaHeHHsI.

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

4.2, Pa6oTta. MOIIHOCT.

4.3. Kuneruueckas sneprusi.

4.4, Oneprusi B3aumopnenctBus. I[loTeHuuanbHas
SHeprus ynpyroctd. IloTeHuaibHas SHEPrus
TSATOTCHMS.

4.5, CBs13b MHOTEHIINATLHON CHUTBI C

IOTEHIUAJIBHON YHEPrUEH.
4.6. 3aKOH COXPAaHEHUS SJHEPTUU B MEXaHHKE.



4.7. Csa3b  3aKOHO8 COXpaHeHUsi ¢ cummempue
npocmpancmeéa u @pemenu. KoHcepBaTuBHBIE H
JUCCHUIIATUBHBIE CHUCTEMBI. BHYTpeHHSS >Heprus.
OO6medu3nIecKnii 3aK0H COXPaHESHHS YHEPTHH.

5. CneumajbHast Teopus
orHocureabnoctu (CTO).

5.1. Iloctymarer DitHmTeitHa. OTHOCHTENBHOCTD
OJTHOBPEMEHHOCTH.

5.2.  TlpeobpaszoBanust Jlopenua. VHBapuaHTHOCTH
3aKOHOB TIPUPOJBI OTHOCHUTEIHFHO IPe0O0pa3oBaHUi
Jlopenuna.

5.3. uuHa Ten B pa3NMYHBIX CHUCTEMaxX OTCYeTa.
JITUTETbHOCT COOBITHH B pa3HBIX CHCTEMax
oTcuera. PelATHBUCTCKMI  3aKOH  CJIOKEHHUSA
CKOpPOCTEH.

54. WnTepBan Mexmy cCOOBITHUSIMH.

5.5. OCHOBHO# 3aKOH PENSATUBUCTCKOW NTHHAMHKH
(2-# 3akon Hetorona B CTO).

5.6. OHeprus B  PENATHBUCTCKOM  JMHAMHKE.
OHeprus NoKosl.

6.  OcnoBbl MKT razos.
6.1. TepmoauHaMUYECKHE napameTpebl.
Temnepatypa.
6.2. Mopenr  ugeampHOro  Ta3a.  OCHOBHOE

ypaBHEHUE MOJICKYISIPHO-KUHETUYCCKOU TCOPHH.
6.3. YpaBHeHHE COCTOSHUS UICATBHOTO rasa.
6.4. 3axoHBI HIACAIbHBIX I'a30B.
6.5. MakcBe/UIOBCKOE — pacHlpeieiicHHe MOJICKYIT
ujeanbHOro rasza mo ckopoctsam. Oneit Ll TepHa.
6.6. MneannHbIi ras B CHIJIOBOM oJe.
Pacnpenenennie  Bompumana.  Bapomerpuueckas
¢dbopmyia.
6.7. Pacmpenenenne MakcBemmia—bonpimMana.
7. IlepBoe Ha4yajl0 TePMOIMHAMUKHU H
€ro mnpuMeHeHHWe K  H30mpoleccaM H
KJIaCCHYECKOM TeOpUH TENJI0€MKOCTH
HAeaJTbLHOIO ra3a.
7.1.1lepBoe Ha4ano TEPMOJUHAMHKH. BHYTpeHHSAS
sHeprus. Paborta rasa npu u3MeHeHUH ero o0bema.
7.2. Ternora. Tema0eMKOCTb.
7.3.1lpuMeHeHNe MepBOro Hayala TEPMOJWHAMUKHU K
H30IPOIIECCaM. AnnabaTHbBIH porIece.
VYpaeuenus Ilyaccona. Pabota raza B agnabaTHOM
mporiecce.
Knaccuueckas
HICATLHOIO rasa.

7.4, Teopus TEIIOEMKOCTHU

8. BTopoe Haya/i0 TePMOAUHAMHUKH.
8.1. Bropoe HayaJo TEPMOJMHAMHUKH.
HeBo3MOXHOCTH BEYHOrO JBUTATENsl BTOPOrO pOJa.
Hpyrue (hopMyIMpoBKH BTOPOTO Havaja
TEPMOJUHAMHKH.
8.2. W3ommpoBanHele U
TEPMOJJMHAMHUYECKUE  CHUCTEMBI.
HeoOpaTUMBbIE MPOLIECCHI U ITUKJIBL.
8.3. uxn Kapro. Makcumansssiii KITJ{ TeroBoit
MalvHbL. XOJOAUIbHAS MallMHA.
8.4. OHTpONHAL. TepmouHamudyeckuit u

HEU30JIMPOBaHHBIE
OOpatuMbie |
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CTaTUCTUYECCKUN CMBICI TIOHSITUS SHTPOIIHH.

8.5. Ilonatme TepMOAMHAMUYECKOW BEPOSTHOCTH.
Craructuyueckuit CMBICIT BTOpOTO Hayvaja
TePMOJMHAMHKH. OHTPOMHUS KaK KOJWYECTBEHHAsS
Mepa CTpeMJICHHS OT TMOpAJKa K XaOTUYHOCTH B
COCTOSTHUH TEIUIOBOTO PAaBHOBECHSI.

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

YKUBOM M HEXXUBOM TIPUPO/IE.

9. DJIeKTPOCTATHKA

9.1. 3akon Kymnona. Hanpspkennocts
HNEKTPOCTATHIECKOTO TIOJISL.

9.2. Tlorok BEKTOpa HAIPSHKEHHOCTH
AIIEKTPOCTATHUECKOTO oJIsl. Teopema

Ocrporpazackoro—I'aycca.
9.3. Pabora u mnoreHiuanbHas sSHeprusa. CBs3b
MEXKTy HAPSHKEHHOCTBIO M TOTEHITHATIOM.

94. [lunoiap BO BHEIIHEM 3JIEKTPOCTATHYECKOM
nose

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

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

Teopema Octporpanckoro—l'aycca mmsa mons B
JIURJICKTPHUKE.

9.7. TIpOoBOAHUKH B AJIEKTPOCTATHYECKOM TIOJIE.

9.8. DneKkTpoeMKOCTh MIPOBOTHHKA.
Konnencaropsr.

9.9. Dmeprus 3apsHKEHHOTO MIPOBOIHHKA,
KOHJIEHCAaTOopa. ODHEprusi  JJIeKTPHUYECKOTO  IOJIs.

OO0ObeMHas IMI0THOCTh OHEPruu.

10. IlocTOSIHHBIH TOK.

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

10.2. DnexTpuYecKuil TOK.
BEKTOPOM INIOTHOCTH TOKA.

CBsA3b CHIBI TOKa C

10.3. 3axonsl Oma u xoyns —JleHma B TOKaIbHOM
(muddepennnansHoi) popMe u UX 0OOCHOBAHHUE C
MO3ULIUIN KJIACCUYECKOMN TEOpUH
3JIEKTPONPOBOHOCTH METAILIOB.

10.4. 3akouet Oma wu J[xoyns —Jlenma s
OJIHOPOJIHOTO Y4acTKa ISIIH.

10.5. ComnpotuBnenue MPOBOJIHUKA.

[locnenoBatensHOE M TapajuIeNbHOE COEAWHEHHE
COIPOTUBJIEHUM.

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

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

10.8. [IpaBuna Kupxroda mis pacuera
pPa3BETBIICHHBIX LIETIEH.

Moayas 6—10. Ilo BbIOGOpY mpemnoaaBaTes
W3 JAHHOTO CNIMCKA BBINMOJHsETCS 7-8 TecTOB.

11. MarHuTHOe noJjie B BAKyyme



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

11.2. 3axon buo—Capapa—Jlamaca.

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

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

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

12. DaekTpoMarHUTHasi MHAYKIHS

12.1. DnekTpoMarHuTHas HWHAYKIUs. BbiBoI 3akoHa

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

HCIIOJABMIXHBIX ITPOBOJHUKAX.

JIBWXKYIIUXCSI U

12.4. Ilpwanun neicTBHS Te€HEepaTOpOB
HEPEMEHHOTO TOKA.

12.5. Buxpessie TOKH.

12.6. HWupykTuBHOCTH KOHTypa. WHIYKTUBHOCTH
COJICHOH 1.

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

12.8. Toku mpu 3aMBIKAHUW W Pa3MbIKaHUH IIeTH

IIOCTOAHHOT'O TOKA.

12.9. SBuenue B3anMHOM WHIYKITUH.
TparchopMaTopsl.
12.10. MarautHas o»Hepruss Toka. IlmOTHOCTH

SHEPTUU MarHUTHOT'O TTOJISL.
13. MaruuTHoe 110J1€ B BelllecTBe
13.1. MaruuTHbBIe cBo¥icTBa BemectBa. OpOuTabHbIC
Y CIIMHOBBIC MArHUTHBIC MOMEHTBI JICKTPOHOB.

13.2. HamarnnuuBanue rapaMarHeTHKOB u
JIMaMarHeTHKOB.

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

13.4. HanpspxkeHHOCTh MarHuTHOTO Todist Llupkysiius
HaNpPsHKEHHOCTH (3aKOH TIOJIHOTO TOKA).

13.5. VYcmoBus Ha  TpaHMIEe ~ paszjiena  JIByX
MarHeTHTOB.

13.6. deppomarHeTnkn W UX cBoiicTBa. JoMeHHas
CTPYKTYpa.

13.7. MarHuTHbIH THUCTEpE3UC. Pabota
nepeMarHMuUuBaHus (heppoMarHeTuka.

Maruautoctpukiud. Touka Kiopu. @epputhi.

14. Mexanu4eckue W  IEKTPOMArHUTHBIE
KOJIe0aHHS
14.1. VYpaBHeHHe  TapMOHHMYECKHX  KOJICOAHHI.

Ypyras u kBazuynpyrast CHia.
14.2. JIuddepeHnmanbHoe ypaBHEHHE JBHIKCHHS
NPY>KUHHOTO MAasiTHUKA, €TO PELICHHE.
AMIUMTyna,  KpyroBas — 4acToTa,
TapMOHHYECKOTO KOJeOaHusl.

14.3. haza
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14.4.
14.5.
14.6.

BekTopHas muarpamma.

DHeprus rapMOHUYECKOTO KOJICOaHMSL.

Marematuueckuit ~ MasTHUK.  DuU3HUECKUU
MasITHHK.

KonebaTenbHbIi KOHTYP.

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

Konebanuss  mpyXHMHHOTO  MasTHHUKA  C
tpenueM. [luddepenuunansHoe ypaBHEHUE €ro
nexeHns. Pemenne ypasHennsa. Koagduiment

14.7.
14.8.

14.9.

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

14.10. CpobOoxmHble 3aTyxaromme KoleOaHHS B
kosebaTeibHOM KOoHType. Juddepeniuansaoe
YpaBHEHHE W €ro pelieHne. XapaKTepUCTHKH
3aTyXaHusl.

14.11. BemHyX/AE€HHbIE KOJIICOaHHUS OCUMILIATOpPA IO
JICCTBUEM BHEIIHEW CHHYCOWJAJIbHOW CHJIBI.
HuddepennnanpHoe ypaBHEHNE U €T0 PEIICHHE.
Awmroityna u ¢asa BRIHYXKICHHBIX KOJIEOaHUH.
Pe3zonanc. BbIHYXICHHBIE 3IEKTPOMarHUTHBIC
Kosiebanus. YacTOTHbIC 3aBHCUMOCTH aMILIUTY T
TOKa, HAIIPSDKEHUH, cABUTa (a3 MEXIy TOKOM H
HaTpsHKEHUEM.

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

15.3. ComnporusieHne, HHIYKTUBHOCTb U €MKOCTH B

I[N MIEPEMEHHOTO TOKA.

15.4. 3akon Owma Ui 1ieneit mepeMeHHOTo TOKa.

15.5. BekrtopHBIe quarpaMMbl U METO]T KOMITIEKCHBIX
aMILTATYT.

15.6. Pe3onasnc B IMOCJIEAOBATEIHLHOM u
HapaJlyIeIbHON LEIH.

16. YpaBHenuss MakcBeiia
16.1. OcHOBHBIE  DKCIIEPUMEHTAIbHBIE  3aKOHBI
anekTpomarHernsma: 3akoH ~ Dapanes-Makcsena,
3aKOH TIOJHOrO TOKa, Teopema OcCTporpaackoro—
laycca s CTaTHYECKOTO JMIEKTPUYECKOTO |
MardyuTHOTO ITOJICH.

16.2. Owusznueckuii CMBICI KaXJIOTO M3 YypaBHEHHN
MakcBena.

Tok cMmemieHus. YpaBHeHuss MakcBeia B
WHTETpalIbHOU (hOpME B Cpejie U B BAKyyMe.
16.4. YpaBHenuss Makcsemia B auddepeHInaibHOM
¢dopme, UX poib.
Ilonmnas cucrema
DIIeKTPOMarHUTHEIE BOJIHBI. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: MOTIePEYHBIH
XapakTep 3JEKTPOMArHUTHBIX BOJH, CKOPOCTb,
MOJIIpHU3aLys, IUIOTHOCTE SHEPrUHu

cpeaHee 3HA4YCHUA

16.3.

16.5. ypaBHeHUl MakcBemna.



OJICKTPOMAruuTHbIX  BOJIH, IIOTOK OSHEPruu,
HWHTCHCUBHOCTD 3JICKTPOMATrHUTHLIX BOJIH.

17. Mexanu4yeckue W  JJIEKTPOMArHUTHBIE
BOJIHBI.

17.1. BomHoBoe JIBIYKEHUE. [IpononbHbIE u

MOTIEPEYHBIC BOJTHBI. CkopocTtb

pacnpocTpaHEeHuUs] BOJIHOBOIO (ppoHTa.
BosHOBOE ypaBHEHHE. YpaBHEHHE IIIIOCKOU
Oerymeid BoJHBI. JlIMHA BOJNHBI, BOJHOBOE
YHCJIO.
Ouneprus Oerymeid BomHbl. [loTok »Heprum.
BexTop YMoBa. IHTEHCUBHOCTB BOJIHBI.
Crostame BOJHBI. YpaBHEHWE CTOSYCH BOJHEL
V3mpl W OY4YHOCTH  CTOSYEH  BOJIHBL.
CoOcTBeHHBIC KOJICOaHHS CTEPIKHEH U CTPYH.
DJeKTpOMarHUTHbIE BOJIHEL. VYpaBHeHue
IJTOCKOM 3JICKTPOMAarHUTHOM BOJIHBEL. BoiHOBOE
ypaBHEHHE. ®dazoBas CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH.
Bekrop YMoBa—IloitHTHHrA.
Hcrounuky »neKTpoMarHUTHBIX BojiH. Ilkana
AIIEKTPOMAarHUTHBIX BOJIH.

18. UnTepdepenuus

18.1. UnTepdepenmus BoaH. KorepeHTHOCTH BOJH.

18.2. Meronpl mony4eHUs KOTEPEHTHBIX MCTOYHHKOB
CBETa U HAOIIOACHUS MHTEpEPEHIIHH.

Ob6mue YCIIOBUS nHTEp(HepPEHIINOHHBIX

MakCUMyMOB ¥ MHHUMYMOB CBeTa JABYX

KOT€PEHTHBIX BOJIH.

WnuTepdepeHnmonHple  TIOJIOCH OT ABYX MIemeit
Ha TTOCKOM dKpane (merox KOHra).
Wntepdepeniinss B TOHKUX IUICHKax. [lomockr

paBHOrO HakijoHa. [lomockl paBHOHM TOJIIMHBL

Komnbsia HeroToHa.

18.6. Tlpocseriienue ontuku. Matepdepomerps.

19. Iudpakuusi cBeTOBHIX BOJIH.

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

Hudpakuus OpayHrodepa Ha ImmIendn U Ha
JTUQPaKIIMOHHOMN peleTKe.

CrnektpanbHoe pasnoxeHue. Paspemraromias
CHOCOOHOCTH CHEKTPAJIbHBIX TPUOOPOB.
Wntepdepennuss u  audpakinus cBera MpH
rojorpapuueckor 3amucu ¥ BOCIPOU3BENECHUHU
nHpOpPMAaLIUH.

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

[Tonapuzatopsl. 3akoH Mamroca.

20.2. TMonspuzanust cBeta TPU  OTPAKEHHH U

MIpEJIOMJICHUH cBeTa. 3akoH bprocrepa.
[onspuzarus cBeTa npu JIBOMHOM

nmy4enpenomieHnd. llonspru3annoHHble TPU3MbI

Y TIOJISIPOMIBL.

20.4. UckyccTBeHHas

Dddext Keppa.

17.2.

17.3.

17.4.

17.5.

17.6.
17.7.

18.3.

18.4.

18.5.

19.2.

19.3.

19.4.

19.5.

CBCT.

20.3.

OIITHYCCKas AHU30TPOIIHA.
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20.5. OnTrueckast akTUBHOCTH. BpallieHue MmiocKoCTH
nosnsipuzanuu. Dpdext Papanes.
B3anMopnelicTBre 3JIEKTPOMAarHUTHBIX BOJH C
BenlecTBoM. Jlucrnepcusi ceera. HopmanbHas u
aHOMaJbHasl JUCTIEPCHSL.
DnemeHTapHAs AIEKTPOHHAS
JUCTICPCHUHL.

[Mornomenue cBera. 3akoH byrepa.

20.6.

20.7.

TEOpHs

20.8.

21. TenJsioBoe n3nyuenue

21.1. Uzny4yenue yepHoro tena. OCHOBHBIE CBOMCTBa

u XapaKTePUCTUKU TEIIOBOTO W3JTy4CHUS:

ANEKTPOMArHUTHAS TPUPOAA TEIIOBOTO H3ITydEHHUS,

PaBHOBECHOCTh, JIy4eHCITyCKaTeIbHas (CHEeKTpaIbHas

TUIOTHOCTD SHEPTreTHUECKON CBETHMOCTH)

Jy4ernoriomaTeabHas  CIOCOOHOCTb.  AGCOIIOTHO

YEepHOE TEJI0, CePOe TEIO.

21.2. Tlpaswuio IIpeBo, 3axon Kupxroda.

21.3. 3akon Credana-bonbiiMaHa. 3aKOH CMEIICHHS

Bumna.

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

21.5. KsanroBas runote3a [Inanka. ®opmyna [lnanka

JUTSL TETIOBOTO M3ITyYEHHS.

21.6. OnTrueckas TUPOMETPHSI.

22. Buemnuii poroadpdexr.

JKcnepuMeHTAJIbHbIE MOATBEPKIEHUSI KBAHTOBBIX

CBOJIICTB CBeTa.

22.1. ®oroanextpuueckuii 3¢ dexr. Padorer A.l.
CroneroBa. 3akoHbI BHelIHETo poTorddekra.

22.2. Ypasaenue DiHmTeRHA 1 GoTOdhdeKTa.

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

22.4. Dododexr Komnrona.

23. JKcnepuMeHTATbHOE

000CcHOBaHNEe KBAHTOBON MexaHukH. CleKTpPbl aTOMOB.
Bouinsl ae bpoiiias.

23.1. JluneityaTbie CIEKTPBI ATOMOB.

23.2. Mogpens atomoB 110 Pesepdopay u Bopy.

23.3. Teopus bopa nist aToMHOTO si1pa BOAOpOIA.

23.4. Twumore3a ae bpoiins. J{ubpakius 371eKTPOHOB.
23.5. CoortHolenus HeonpeaeacHHocTel [ eit3eHbepra.
24. Hpoct
eiiliye 321248 KBAHTOBOM
MEeXaHHKH.

27.21. VYpasuenue llpeauarepa. CTaTUCTHICCKHUIA CMBICIT
BOJIHOBOH (pyHKIIWH.

27.22. Yactuiia B TNPSAMOYTOJIbHON TOTCHIMAILHOW sIME.
Pemenne  ypaBuenus  lllpeaunrepa. CobcTBeHHBIE
BOJIHOBbIE (DYHKIIUH U SHEPTETUYECKHUI CIIEKTP.

27.23. TloreHuuanbhselii 0apbep. TyHHEIbHBIN 3D HEKT.
27.24. JluHeiHbIH TApMOHUYECKHUI OCIMILISITOP.

25. CoBpeMeHHbIe NpeICTABJIEHUS O CTPOEHHMH

aTOMOB.

25.1. YacTuna
B cepuyeckn CUMMETPUYHOM noJe.
BonoponononoOHble aTOMBI B KBAHTOBOWH MEXaHHKE.
VYpasuenne Ilpenunrepa i CTAIIMOHAPHBIX
COCTOSIHUIA.

25.2. DHeprer
WYEeCKHe YypPOBHH. OHeprusi BO3OYXICHHA U
HMOHH3AINH.



28.7.

25.3. CrexTpsl
aromoB. BonHoBble pyHkuuu. KBaHToBbIC UnCa.

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

25.5. Msoros
JIeKTpOoHHBIEe aToMbl. [Ipunnun [aymu.

25.6. Crpykry
pa PHEPreTHYECKUX YPOBHEH B MHOTO3JIEKTPOHHBIX
aToMax.

25.7.

[epuopnueckas cucrema sneMeHTOB MeHeneena.

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

26. 3oHHas Teopusi TBePABIX
TeJ

26.1. 3oHHasE CTpPYKTypa DHEPreTHYECKOTO  CIIEKTpa
3JIEKTPOHOB TBEPJOTO TEJa.

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

26.3. Pacmpenenenue @epmu. Yposenr Depmu.

27. KBanroBasn Teopus
3JIeKTPONPOBOHOCTH METaJJIOB |
NOJIyIPOBOTHUKOB

27.1. DJeKTpONpOBOJHOCTE  METAIOB.  BrIpokaeHue
JNIEKTPOHHOTO ra3a B MeTaulaxX. TemmeparypHas
3aBUCHMOCTb AJIEKTPOIIPOBOAHOCTH METAIIIOB.

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

27.3. MarHuTHBIE CBOICTBa CBEPXIIPOBOTHHMKA. 3aXBaT H
KBaHTOBaHHE MarHUTHOTO ITOTOKA.

27.4. TyaHenpHBIH KOHTAKT. D¢dekt Ixo3edcoHa U ero
PUMEHEHHE.

27.5. DJeKTpOnpoOBOJHOCTh MOJIYNpPOBOIHUKOB. [loHsTHE
JBIPOYHOM IPOBOJUMOCTH.

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

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

27.8.  TemmeparypHas 3aBHCUMOCTh

3JIEKTPOIIPOBOAHOCTH MOIYIPOBOTHUKOB.

28. CTpoeHne aTOMHOTO sIIpa

28.1. CrpoeHue aTOMHOTO sipa.

28.2. [ledexT Macchl. DHEPTHUS CBS3H.

28.3. Mogenu spa.

28.4. Tlpupoja siAepHBIX CHIL.

28.5. PanmoakTHBHOE HM3Ny4yeHHEe U ero Bubl. [IpnOops

JUISL pETUCTPALlY PAJIMOAKTHUBHBIX HM3JIyYEHUH M YacTHIL.
28.6. 3akoH paJaMOAaKTHBHOTO pacraja.

3aKOHOMEPHOCTH OL-pacnaja u -pacrnaza.

29. SlnepHble peakuuu

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

Peakuuss nenenus spep. llemHass peakuus AeneHHs.
Snepuslii peakrop.

29.3. TepmosinepHsIit
CHHTE3. OHeprust 3Be3l. YIPaBIsSeMBI TepMOSICPHBII
CHHTE3.

30.91eMeHTapHbIE YACTUIII

30.1. Wepapxusi cTpyKkTyp
Marepun. YacTHIbl ¥ aHTUYACTULBI.

30.2. dusnueckuit
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BaKyyM.

30.3. CranpapTHas
MOJIENIb AJIEMEHTAPHBIX YacThll. KBapKH, JCHTOHBI, KBAHTHI
(GyHIAMEHTAJBHBIX MOJICH.

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

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

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

2. 3akonbl Hetorona. [lpunnun otHocurensHocTH [ammies. [Ipeobpa3zoBanue ["anumes.
Knaccuueckuit 3akon cioxenusi ckopocteil. [lepsreiit 3akon HeroTona. [loHsiTHE MHEpIMANbHON
cucreMbl orcyera. Macca. Bropoi 3axkoH Herorona. Mmmynec Tenna. YpaBHEHUE ABUKCHUS.
Tpetuii 3akon Hetotona. OCHOBHasI 3a/1a4a JUHAMUKH M.T.

3. 3aKOH COXpaHEHUs HMITYJIbCa U €ro NpUMEHEHUE. 3aKOH JABUKEHUS [IEHTPa UHEPIIUH.
PeakTuBHOE IBMXKEHUE.
4, Pabora. Momuocte. KuHernueckas u mNOTeHHHMaNbHAs »Heprus. lloTeHIuanbHas

sHeprus ynpyroctu. lloreHumanbHass sHeprust TAroreHus. CBsi3b NOTEHLMAIBHOW CHIIBI C
MOTEHLMAIIBHON YHEPTHUEMN.

5. 3aKkOoH coXpaHEHHMs SHepruu B MexaHuke. KoHcepBaTuBHBIE M HUCCUIIATUBHBIC
cucteMbl. Buytpennsis sHeprus. O0medu3nueckuii 3aKoH COXpaHESHUs SHEPTHUH.
6. MOMEHT cuiibl ¥ MOMEHT MHEpPLUUHU Tella OTHOCUTEIbHO OCH. YPaBHEHHUE JBUIKECHUS

TeJa, BPAIAIOIIETOCs BOKPYT HEMOABUXKHOW ocu. PaboTa, MOITHOCTh, KUHETUYECKAsT YHEPTHUS
IIPU BpalIaTeIbHOM JBUKCHHUH.

7. MomeHT wumMmnynabca. 3aKOH COXpaHEHUS MOMEHTa uMMyinbca. JIBUKEHHE B
LEHTPaJIbHOM I10JI€.
8. OcnoBubie mnonoxxkenus MKT. Mogens uaeansHoro raza. OCHOBHOE ypaBHEHHE

MOJIEKYJISIDHO-KUHETUUECKON TEOpUU. YPaBHEHUE COCTOSHHUSA UACAIBHOIO Tras3a. 3aKOHbI
UJCANbHBIX Ta30B.

9. HNneaneubiii Ta3 B cwioBoMm moJie. Pacnpenenenue bonbiMana. bapomerpuyeckas
dopMyna. MakcBeIOBCKOE pacIpesielieHe MOJIEKYJ UACAIbHOrO raza Mo ckopocTsM. OmbIT
[[ITepHa.

10.  IlepBoe Hauano TepMoauHAMHMKH. BHyTpeHHss sHeprus. Pabora raza nmpu nu3MeHeHUH
ero obwbema. Temmora. TemnoemkocTs. I[lpuMeHeHHe MepBOro Hayaja TEPMOAMHAMHUKHU K
U30IIpOoIIECCaM.

11.  Bropoe nHauano TtepmonuHamuku. Temnosble MamuHbl. [lukn Kapro. DHTponus.
CraTtucTu4eckuii CMBICI BTOPOrO Haydajga TEPMOAMHAMUKHM. DHTPONHUS KaK KOJMYECTBEHHAs
Mepa CTPEeMJIEHMs OT MOpsiiKa K XaOTUYHOCTH B COCTOSIHMM TEIJIOBOrO paBHOBecHs. [IpuHuun
BO3pAacTaHUs SHTPOIIUHU OTKPBITON CHCTEMBI.

12. Tsepable Tena. CTpoeHHE KpPUCTAIMYECKMX UM aMOPQHBIX TBEpPABIX  TeIl.
Kpucrannuueckue pemerkd. Tunbl KpuctamioB. JledekTbl KpUCTAUTMYECKOH pemeTKy.
TermmoéMKOCTh KPUCTAIIOB

13.  DueKTpocTaTuka. DIEKTPUUECKUN 3apsi. 3aKOH COXpaHEeHHMs 3apsna. 3akoH Kyiona.
HampsokeHHOCTD M MOTeHIMA 3JeKTpUYecKoro nois. [IpuHimn cynepno3unuu.

14. Teopema Octporpanckoro — 'aycca g nons B BakyymMe U ee npuMeHeHue. [lome
PaBHOMEPHO 3apsKEHHBIX TEJ: HUTH (LIUJIUHIpPA), TIIOCKOCTH, cephl, mapa.

15.  [wonektpuku. llonspusanuss nuanekTpukoB. Ilonspu30BaHHOCTB, AUAIEKTpUUECKAS
BOCIIPUMMYHUBOCTh, AUDJIEKTPUUYECKAas: NPOHHUIIAEMOCTh BEIIECTBA. BEKTOp 3IEKTPpUYECKOTO
CMEIEHNs, U HMX CBs3b C BEKTOpPOM TOJsApu3oBaHHOCTH. Teopema I'aycca s monst B
JINIJIEKTPUKE.

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

17.  Dnektpuyeckuil Tok. 3akoHsl Oma u Jhxoyns—Jlenua B nuddepeHuumanbHoOl U
UHTErpalbHOM  (opMax, Hu UX OOOCHOBaHHWE C TIO3ULMH KIACCUYECKOW TEOpuu
aNeKTponpoBoHOCTH  MeTamioB. ComnportuBieHue mnpoBoaHuka. IlocnenoBarenbHoe U
NapajuIeIbHOE COEIMHEHNE CONTPOTHUBIICHUM.

18.  VYcnoBust cymectBoBaHus Toka. CroponHue cuibl. 2.J[.C. 3akon Owma s
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HEOJHOPOAHOTO yuyacTka nenu. 3akoH Owma ans 3amkHyTod nenu. IIpaBunma Kupxroda mms
pacueTa pa3BEeTBICHHBIX LETIEH.

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

20. CunoBoe nerictBue MarHutHoro mojis. Cuna Awmmepa, cwia Jlopenna. PabGora mo
NEPEMELICHUIO IIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

21. DnexkTpoMarHuTHas MHAYKIUSA. 3aKOH 3JIeKTpOMarHuTHoW mHaykuuu. D.J[.C. uHIyKIuu
B JIBWKYILMXCS] U HEMOABW)KHBIX IIPOBOAHUKAX. [IpuHIMI AeiicTBUS T€HEPATOPOB IEPEMEHHOTO
TOKA.

22. NHayKTUBHOCTH KOHTYpa. MHAYKTHBHOCTH cojieHonna. Snenue camounaykuuu. J.J0.C.
CaMOMHAYKIMU. MarnurtHas sHeprus Toka. [NI0THOCTh SHEpruu MarHUTHOTO MOJIS.

23. MarnuTHble cBoiicTBa BemiecTBa. OpOHTaJIbHBIE W CIIMHOBBIE MAarHUTHBIE MOMEHTHI
3JeKTpoHOB. HamarHuuuBaHue mapaMarHeTMKOB U JIMAMAarHeTMKOB. HaMarHu4eHHOCTb.
MaruauTtHas BOCOpUMMYUBOCTh U MarHUTHAas IPOHUIIAEMOCTD BeliecTBa. DeppoMarHeTUKU U UX
cBoiicTBa. JlomeHHas CTpyKTypa. MarHuTHBIN TUCTEPE3UC.

24. Ousnueckue OCHOBBHI TeopuH MakcBemna sl DJIEKTPOMAarHUTHOTO TONA. 3aKoH
AJIEKTPOMArHuTHOM WHAyKUUU B dopme MakcBemna. BuxpeBoe snekTpuueckoe mosie. 3aKoH
noJHOTO ToKa B popme Maxcsemta. Tok cmemenust. Cuctema ypaBHeHH MakcBeuia.

25. CBoboaHble MexaHUYeCKHe KojebaHus 0e3 TpeHUs W MPpU HAJTU4YUU TPEeHUs. Ympyras u
kBazuynpyras cuia. JuddepenunanbHpie ypaBHEHHS ABIKCHUS TNPYKHUHHOTO MasTHHKA C
TpeHueM U 0e3 TpeHUs U WX peuieHus. AMIUIUTYJa, KPyroBas 4acTtoTa, (a3za rapMOHHYECKOTO
konebanus. Koaddumment 3aryxanms. Jlorapudpmuyeckuii nekpement. JloopoTHocTs. [lepuon
3aTyxarlux KoaeOoaHuu.

26. BpiHYyXIeHHBIE MEXaHHYeCKHe  KoJeOaHHs OCIWIUIATOpa MOJ ACWCTBHEM BHEUIHEH
cunyconaanpHoi cuibl. [IuddepeHnnansHoe ypaBHeHUE U €ro perieHue. AMIuMtyna u dasa
BBIHYX/ICHHBIX KojeOaHuii. Pezonanc.

27. BbIHY)XJIeHHbIE DSJEKTpOMarHuUTHble KojeOaHus. IlepemeHHblt TOK. YacToTHBIE
3aBUCHUMOCTH aMIUINTY/]l TOKa, HAallPsLDKEHUH, ciBUra (a3 Mexay TOKOM U HalpsyKEeHUEM.

28. BonnoBoe nBuxenue. [IpogonbHble U nonepednsie BodHbI. CKOPOCTh pacpOCTpaHEHUS
BOJIHOBOTO ()poHTa. YpaBHEHHE IUIOCKOM Oerymieid BOJHBL. J[JaMHa BOJIHBI, BOJHOBOE YHCIO.
BonnoBoe ypaBHenue. [I10THOCTh mOTOKa SHEPrUM (BEKTOpP YMOBa). IHTEHCUBHOCTH BOJIHBI.

29. DneKTpOMarHWTHBIC BOJHBI. YpaBHEHHE TUIOCKON 3JIEKTPOMAarHUTHOW BOJHBI. BoiHOBOE
ypaBHeHue. Pa3oBasg CKOPOCTb JJIEKTPOMArHUTHBIX BOJH. Bekrop VYmosa-lloitHTHHrA.
W cTouyHuKHM 351eKTpOMarHuTHBIX BOJH. [1Ikana anekTpoMarHuTHBIX BOJIH.

30. I'eomerpuueckas onTHKa. 3aKOHBI TEOMETPUUECKON ONTHKU U UX MPUMEHEHHUE (IPU3MBI,
IUIOCKHE U cepUyecKue 3epKaia, JIMH3bI).

31. Unrepdepenuus BonH. KorepeHTHOCTh BOJMH. MeToAbl MOMYyYeHHS KOT'€PEHTHBIX
MCTOYHUKOB cBeTa U HaOmoaeHus uHTepdepeHuuu. OOmue yciaoBUS HHTEP(EPEHIIMOHHBIX
MakCMMYMOB M MHHHMMYMOB CBETa JBYX KOT€PEHTHBIX BOJIH. VHTepdepeHIs B TOHKHX
meHkax. [lomocel paBHOrOo HakioHa. Ilosocer paBHOM TommuHbL. Kosbua HeroToHa.

32. udpakuus ceera. Ilpunnun [rolirenca-®penens. Meron 30n Ppenens. dudpaxuus
Openens. Judpakuus OpayHrodepa Ha menu U Ha qudpakiuoHHON pemieTke. CrieKTpaibHOe
pa3IoXKEHHE.

33. EctectBenHslit u monsipu3oBaHHbIN cBeT. [lomspuzatopsl. 3akon Mamroca. [Tonspusanus
CBETa IpH OTPaXCHMHM M NPEIOMIICHMM cBeTa. 3akoH bprocrtepa. Ilomspuzanus ceera npu
JBOITHOM JtydenpenomieHud. [lonspu3anmoHHble IPU3MBI U MTOJIIPOUIBI.

34. B3auMopelcTBHE SJEKTPOMAarHUTHBIX BOJH C  BemlecTBoM. Jlucmepcust —cBera.
HopmanbHast u anoMalnbHast AUcTiepcusi. DIeMeHTapHas AJIeKTPOHHAs TEOpUsl TUCTIEPCUH.

35. [IporuBopeunst kinaccuueckoil gusuku. M3myuenue yepHoro tena. 3akoH Kupxroda.
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3akon Credana-bonbiimana 3akoH cMmemieHus Buna. KBantoBas runoresa Ilnanka. @opmyna
[Inanka q1s TeruioBoro u3nydeHus. Ontudeckas MUPOMETPHSL.

36. ®orosnexTpuueckuii 3¢pdexr. 3akoHsl QGorodrddexra. YpaBHeHHe DUHINTEHHA IS
dotoapdexra. Ummynwc dpoTtona. [laBnenue cera. Ddpdexr Komnrona.

37. DkcrepuMeHTalTbHOE 000CHOBaHWE OCHOBHBIX HJICH KBaHTOBOW MeXaHWKH. JIMHeHdaTbie
crieKTpbl aToMOB. Moaenb aromoB 110 Pezepdhopay u bopy. Teopust bopa nns aroma Bogopoa.

38. T'umote3a ne bpoiuma. Hdudpakmus snextpoHoB. COOTHOIICHUS HEONpPEACTCHHOCTEH
I'eitzenbepra. Ypasuenue llpeaunrepa. CTaTHCTHYECKUN CMBICIT BOJTHOBOUM (DYHKITHH.

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

40. Yactuua B cheprnueckoM CUMMETPUYHOM ToJie. BonopoaononobHbie aToMbl B KBAaHTOBOM
MexaHuke. YpaBHenue lllpenunrepa nis cTallMOHapHBIX COCTOSHUN. DHEPreTU4EeCKUE YPOBHHU.
OHeprus Bo30yxaeHus M uoHuzanuu. Crektpsl atoMoB. BomHoBble ¢(yHkiumu. KBaHTOBBIE
yucna. IIpocTpaHcTBEHHOE paclpesieseHle IUIOTHOCTU BEPOSITHOCTH Ui 3JEKTPOHA B aroMe
BOZOpOJA.

41. MuorosnexktponHusie atromsbl. [Ipunnun Ilaynu. CTpykTypa 3HEpreTUYECKUX YpOBHEH B
MHOT'O3JIEKTPOHHBIX aromax. [lepuonnueckas cucrema 3neMeHToB MeHnzeneeBa. PeHTreHoBCkoe
u3nydenue. 3akoH Mo3nu. TopMo3HOe peHTTeHOBCKOE U3JIYUCHHE.

42. Atombl B MarHUTHOM mosie. Paciiernienrue sHepretudeckux ypoBHel. D¢ ekt 3eemana.
AHomainbHOe paciiernieHue. CiuH 31eKTpoHa. ATOM B MosieKyJie. MoseKysipHble CIIEKTPBI.

43. DneMeHTbl KBAaHTOBOW TEOpPHM H3ITy4eHUS. BBIHYXIEHHOE M CIIOHTAaHHOE H3IIy4yeHUe
doronoB. Koapdunmentsr Ditnmreiina. TermmoBoe paBHOBECHOE M3NydeHUe. JIFOMUHECIICHITNS.
[Tpunuun paboThl KBaHTOBOro reHepatopa. OTKpbITHIA pe3oHaTop. CBOMCTBa J1a3epHOTO
U3JTyYEHUS U €ro IPUMEHEHHE.

44. 30HHAs CTPYKTypa DHEPreTHUECKOTO CIIEKTpPa JIEKTPOHOB TBEPIOrO Tesa. 3aroIHEHUE
30H: METaJUIbl, IUAIJICKTPUKHA U NOnynpoBoaHuku. Pacnpenenenune depmu. Yposens Depmu.
BoIpokaeHue 31eKTPOHHOIO ra3a B MeTajliax.

45. DNeKTpOonpoOBOJAHOCTD METaJIJIOB. TemneparypHas 3aBUCHUMOCTb. SBnenue
cBepxmpoBogumoctu.  KynepoBckue — 2IEKTpOHHbIE — mapbl.  MarHuTHbBIE — CBOMCTBA
CBEpXIIPOBOJHMKA. 3aXBaT U KBAHTOBAaHNE MarHUTHOTO MOTOKA. TyHHENbHbIN KOHTAKT. DPPeKT
Jlxo3edcona u ero npumenenue. [ToHaTHe BHICOKOTEMIIEPATYPHON CBEPXIPOBOAMMOCTH.

46. DIeKTpPONpPOBOJHOCTh  ITOJYIIPOBOJIHUKOB. [lonsiTe ABIPOYHOM MPOBOAMMOCTH.
TemmneparypHast ~ 3aBHCHUMOCTb  3JIEKTPONpPOBOJHOCTH.  COOCTBEHHBIE M MpPHUMECHBIE
MOJIYIPOBOJHUKU. DJIEKTPOHHBIA U JIBIPOYHBIM MOJIYNPOBOAHUK. J[OHOpHBIE M aKLENTOPHbIE
DHEPreTUUECKHUE YPOBHU. Y POBEHb DPEpMHU B MOIYIIPOBOJIHUKAX.

47. KOHTaKT 3JIEKTPOHHOTO U JABIPOYHOIO MOJYNpOoBOAHUKOB. [loTeHIManbHblil Oapsep p—N
nepexona. BompramnepHas xapakTepuCTHKA MOIYITPOBOIHUKOBOrO quonaa. TpaHsucrop.

48. Crpoenue aromuoro siapa. edexr maccel. DHeprusi cBs3u. Moxenu siapa. [Ipupona
AJIEPHBIX CHIL.

49. PanmoakTUBHOE W3JIYYCHHE M €ro BHUIBL [IpuOOpPHI ISl perucTpanuyl pajarioaKTHBHBIX
U3IY4eHUH W dYacTul. 3aKOH paJHOaKTHUBHOIO pacraja. 3aKOHOMEPHOCTH o-pacraja u [3-
pacmaja.

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

51. CoBpemenHas (usuueckas kapTuHa mupa. Mepapxus cTpykrtyp martepuu. YacTuubl u
aHTH4acTuipl. Pusndyeckuil BakyyM. CraHgapTHas MoOJeNb 3JIEMEHTAapHBIX 4dacTul. KBapkw,
JENTOHBI, KBAHTHl (yHIAMEHTAJIBHBIX TONe. (DyHIaMEHTalbHBIE BO3JACHCTBUA. AIPOHBI.
I"opstuast Mozens 1 dBoNrOLUS Beenennoi.



