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PABOYAS ITIPOTPAMMA YYEBHOM JANCHUIJINHBI
dusuka

Hanpasaenune noaroroBku 30.05.02 «Menununckas 6uodpuznkar

Kpanudukanus BeITYyCKHUKA — CHIEUATATET
®opMa NOATOTOBKU — OYHASA

Kypc 1, 2 cemectp 2, 3

nexuu 72 yac.

MpaKTUYECKUE 3aHATUS 72 yac.

naboparopHsie paboThI 36 Hac.

B TOM 4HcJie ¢ ucnoib3oBanrneM MAO niek.8 gac./mip. 20 uac.
BCET0 4acoB ayAUTOpHOM Harpy3ku 180 wac.

B TOM 4Hcie ¢ ucnoiab3oBaHueM MAO 28 uac.
caMocTosITeNbHas pabora 72 gac.

B TOM YHCJIE Ha MOJITOTOBKY K 3K3aMeHy 27 Jac.
KypcoBasi paboTa / KypCOBOH MPOEKT HE MPEAYCMOTPEHBI
3a4er 2 ceMecTp

9K3aMeH 3 ceMecTp

Pabouas mporpamma cocTaBieHa B COOTBETCTBUM C TpeOOBaHUSAMH (elepantbHOro ToCyIapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHgapTa BhIcuIero oOpa3oBaHus 1O HampasieHHI0 noArotoBku 30.05.02 «MeauuuHckas
Onodu3NKa», YTBEpKICHHOTO MpHKazoM MuHucTepcTBa o0pa3oBaHus W Hayku Poccuiickoit ®eneparm No
1012 ot «11» aBrycra 2016 r. n yueOHOTO MJIaHa 10 HAPABJIEHUIO MOATOTOBKH «MenunuHckas onoduznkay.

Pabouas nmporpamMmMa o0cykieHa Ha 3acenaHuu JlenapramMenTta (hyHIaMEHTAIBHOM U KIIMHUYECKOH MEIUIIMHBI,
mpotokoa Ne 1 ot «01» centsops 2017 r.

Hupexrop Henapramenra: 1.M.H., ipodeccop ['enprep b.1.
Cocrasurenu: goueHT Apsuenko O.11.



|. Padouan nporpaMma nmepecMoTpeHa Ha 3aceJaHuun I[enapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

Hupektop [emapramenra

(moucs) (M.0. damumms)

Il. Padouasi nporpamma nepecMoTpeHa Ha 3aceiaHuu lemapraMenra:

[IpoTokoma oT « » 20 r. Ne

Hupekrop [emapramenra

(moanuce) (1.0. Dammnms)



AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«Du3uKa»

HucuunnuHa «®Pusnka» BXOIUT B 0a30BYI0 4YacTh MAaTEMAaTUYECKOTO H
€CTECTBEHHO-HAyyHOro Iukia. OOmas TpyJIoeMKOCTh OCBOCHHUS JAUCIUILUIMHBI
coctaBisger / 3adeTHbIX enuumi], 180 yacoB. Y4eOHBIM IUIAHOM MPEITYCMOTPEHBI
JICKITMOHHBIC 3aHATHs (72 4ac.), mpakTudeckue (/2 4dac.), mabopatopHbie (36 yacoB) u
caMocTosTeNIbHas paborta ctyneHTa (45 uaco). [ucuumuimHa peanusyercs Ha 1-2
Kypcax B 2-3 ceMecTpe.

ConeprxaHue TUCHUIUIMHBI OXBATHIBACT CIEAYIOIIMM KPYT BOMPOCOB: MEXaHUKA,
MoOJIeKyJsipHasi (U3MKa, JJIEKTPUYECTBO M MarHeTW3M, ONTHKAa, aTOMHas (H3uKa,
anepHast ¢usuka. Kypc «@Dusukn» B llkome buomenununsl, JlaabHEBOCTOYHOTO
denepaqbHOTO YHUBEPCHTETAa YWTAETCS Ha MIAIIINX Kypcax U SBISETCS
IPOQHIUPYIOIINM.

Huctumnuaa «@u3uka» JOTHYECKH W COACPIKATENbHO CBA3aHa C TaKUMH
KypcaMu, KaK «MaTeMaTHUYECKUW aHalIM3», «BEKTOPHBIM aHaIH3», «aHATIUTHYECKas
TEOMETPHsS», «COTPOTHBIICHUS MaTepUaoB», «IIIEKTPOHHKA», «TEOPETUUYECKas
MEXaHUKay», «KKBAHTOBAs MEXaHUKa» U JIp.

[Tporpamma kypca "®dwusuka" cocraBieHa B COOTBETCTBHUM C TpPEOOBAHUAMU
rOCyJIapCTBEHHOIO0 00pa30BaTEeNIbHOTO CTAaHJApTa BBICIIETO MPO(ECCHOHATBHOTO
00pa3oBaHUs.

Heab kypca pusuku — GOpMUPOBAHUE Y CTYACHTOB SICHBIX MpPEACTaBIECHUI 00
OCHOBHBIX TIOHATHSIX H 3aKOHaX (U3HKH, CTWIS (U3MYECKOTO  MBIIUICHHS,
COBpEMEHHOW Hay4yHOW KapTuHbI Mupa. Kypc ¢usmkn momxeH mpuBHBaTh CTyJIEHTaM
BBICOKYIO KYJIBTYPY MOJICTHUPOBAHUS BCEBO3MOXKHBIX SBIICHUH U MPOIIECCOB, 3HAKOMUTH
C Hay4YHBIMM METOJAMH, a TaKXKe MOATOTOBUTH OOIIETEOPETHUUECKYI0 0a3zy s
MPUKIATHBIX ¥ MPOPUIUPYIONUX TUCITUTLINH.

OCHOBHBIMU 3aJ1a4aMH Kypca SIBJISIFOTCSI:

-U3y4eHNE OCHOBHBIX (DU3MYECKHX SBJICHWH, OBIajeHHE (yHIaMEHTAIbHBIMU
MOHATUSMHU, 3aKOHAMHU M TEOPHUSMHU KJIACCHUUYECKOM M COBPEMEHHOW (DM3HKH, a TaKxKe
MeTOoJaMH (PU3NYECKOTO UCCIIeI0BAHUS;

-OBJIaJIcHUE TPUEMAMH U METOJaMH PEIICHUS] KOHKPETHBIX 3a7[a4 U3 Pa3TUYHBIX
obnacteit hU3UKY;

-popMHUpOBaHUE HABBIKOB MPOBEACHUS (PU3NYECKOTO IKCHEPHUMEHTA, OCBOCHUE
Pa3TUYHBIX TUTIOB H3MEPUTEIHHONU TEXHUKHU.

Jlnst  pemieHUsT TOCTABJICHHBIX  3a7a4  Kypc (U3UKKA  TpeaycMaTpUBaeT
COOTBETCTBYIOIIME BHUJIbI y4eOHOM paboOThl — Jekuuu, JgabopaTopHbie pPabOTHI,
CaMOCTOSITENIEHYIO pa0OTy CTYACHTOB.

HauanbHble Tpe0OBaHMSI K OCBOCHHWIO AWCIUIUIMHBI. 3HAHHUE OCHOB Kypca
GU3MKM W MaTeMaTUKu CpeaHel o011eo0pa3oBaTeNbHOM IIKOJbI HWJIH CPETHETO
npodeccuoHanbHoro oopazopanus. Kypc gpusnku HaunHaeTCs CO BTOPOro ceMecTpa U
npeanoaraeT 3HaHWE Hayal MAaTeMaTHYeCKOTO aHalu3a, aHAIUTUYECKOW TeOMETpPHUH
(BekTOpHOM anreOpel) B 00BbEME OJIHOTO TMPEIIIECTBYIONMIETO CeMecTpa OOydeHUs
(mpousBonHas, nuddepeniman GyHKIUU OJHOW M MHOTHX THEPEMEHHBIX, MHTErpad,
nuddepeHInanbHble ypaBHEHNU).




B pesynprare m3ydeHus AAHHOW AUCIUIUIMHBI y 0Oydaromuxcsi (GOpMHUPYIOTCS
CIEAYIONME KOMIETEHIIUH (3JIEMEHThl KOMIIETEHIIUN ).

Kon " Jranbl GOpMHUPOBAHNS KOMIIETEHIIHU
(¢popmyupoBKa
KOMIIETEeHIIUMN
OK-1 3Haer OCHOBHbBIC (PU3MYECKHE 3aKOHBI U
CIIOCOOHOCTD K KOHIEMIIUU:  3aKOHBl  KIACCUYECKOMU
abCTpaKTHOMY MEXaHUKHU,  BaXXHEUIIUWE  KOHIIEHIUU
MBIILICHUIO, aHaIM3Yy, CTaTUCTUYECKOM busuku u
CUHTE3Y TEPMOJIMHAMUKH;
HaubOoJee BaYKHBIC u
(dyHIaMeHTalIbHbIE JIOCTUKEHUS

duznyecKoil HayKu;

YmMmee OPUMEHATh (PU3NYECKHE 3aKOHBI K
T aHalM3y HauOoJee BaKHBIX YAaCTHBIX
CJIy4aeB U IPOCTEUINX 3a/1ady;

IPOBOAUTH U3MEPEHUS (PU3NYECKUX
BEJIMYMH M  OLEHKY IOrPEIIHOCTEN
M3MEPEHN;

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




OIIK -5 3Haer OCHOBHBIE MOJIOKEHUS

rOTOBHOCTBIO K KJIACCHYECKOM 5JIEKTPOIMHAMUKH,
MCII0JIb30BAHUIO TEOPUIO KOJEOaHHH W BOJH, HMCXOJIHBIE
OCHOBHBIX usuko- IPMHIUIBI  KBAaHTOBOM  MEXAHUKM;
XUMHUYECKHX, OCHOBHBIE TIOHATUS (DU3MKU AaTOMOB,
MaTEMATUYECKUX M MHBIX aTOMHOTO S/[pa U JIEMEHTAPHBIX YACTHII;
€CTECTBEHHOHAYYHBIX CBSA3b (usuku C TEXHHKOM,
TMIOHATHH ¥ METOJOB IIPU IPOU3BOJICTBOM, JAPYTHMHU HayKaMH,
peneHnu
PO eCCHOHANBHBIX VYMmee IPUMEHSATE CBEJICHHUS u3
3ajad T 3JIEKTPOJMHAMUKH, TEOPHU KOJICOaHUH U

BOJIH, (U3UKH aTOMHOTO SApa MpH
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 CIEAYIONIME METOAbl AKTUBHOTO/ MHTEPAKTUBHOTO OOYUYEHUS:
«JIeKus-oecena», « TMCKYCCUsD).



|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

1. Kunemartuxka (10 yac.)

1.1. OcHoBHbIE MpEACTaBICHUS CHEIUATBHOW Teopuu OTHOCUTETbHOCTH IloHsATHA
MIPOCTPAHCTBA U BPEMEHH, MUX OTHOCHUTEIBHOCTb. T€l0 OTCYeTa, CUCTEMBI OTCYETA.
[lonsiTue wWHEpHMAIbHOW W HEWHEpIUalbHOW cuctem otcuera. [IpeoOpazoBanus
[Nanunies, CBS3bIBAIOIIME KOOPJAWHATHI TOYKM OTHOCUTEIIBHO TOJABWXHOM U
HETMOABMYXHOU MHEPITUATBHBIX CUCTEM OTcUeTa. (2 Jac)
1.2. Kunematuka marepuanbHOM TOYKH. [IOHATHS MaTeprambHOW TOYKHM, TPACKTOPHH.
CriocoObl 3a1aHus TIOJIOKEHUSI TOYKH U €€ JBM)KEHHS B JIEKapTOBOM CUCTEME OTCYETA.
[Tepemernienue. [1yts. CBsi3b nepeMenieHus ¢ IpUPAIEHUEM PaJRyC — BEKTOpa. (2 4)
1.3. Kunemarnuyeckne XapakTEpUCTHKU MaTEpHAIBHON TOYKH. CKOpPOCTh, YCKOpEHHUE,
eIMHULBl UX wu3MepeHud. HopmanbHOe (LIEHTPOCTPEMHUTEIBHOE), KacaTelIbHOE
(TaHreHIMAIBHOE) M MOJIHOE YCKOpeHHUs. CBsA3b BEIUYMHBI IMOJHOIO YCKOPEHHS C
BEITMYMHAMHU HOPMAJILHOTO ¥ TMOJTHOTO YCKOPEHUH. (2 1)
1.4. Kunemarnueckne  ypaBHEHUST  pPAaBHOMEPHOTO W PaBHONEPEMEHHOIO
NPSMOJMHEWHOTO  JBWKEHMM. PaBHOMEpHOE W  PaBHOIEPEMEHHOE  JBHKCHHE.
KunemaTnueckue ypaBHEHUS PABHOIEPEMEHHOIO IPSMOJIMHEWMHOIO JIBM)KCHHUS U
paBHOMepHOro. ['paduku 3aBUCUMOCTH MYTH M CKOPOCTH OT BpPEMEHHU JJIs
PaBHOIEPEMEHHOTO U PABHOMEPHOTO MPSIMOJIUHEHHOTO ABMKEHHUS. (2 1)
1. 5. KunemaTuka BpalllaTeIbHOTO [BMXKEHUS MaTE€pPUAIbHONM TOYKH. YTJIOBBIE
nepeMeInieHre, CKopocTh M yckopenue. Eamnunel ux umsmepenus. Kunemarnueckoe
YpaBHEHUE PABHOINEPEMEHHOTO [BHKEHUS MaTe€pUalbHOW TOYKH MO OKPYKHOCTH.
CBs13b BEJIMYMHBI IOJTHOTO YCKOPEHUS JBUKEHUS MATEPUATIbHON TOUKHU MO OKPY>KHOCTH
C YIVIOBOM CKOPOCTBIO, YTJIOBBIM YCKOPEHHEM M PAANyCOM JABM)KEHHUS MaTepUabHON
TOYKH. (2 )

2. lunamuka (6 1)
2.1. IlnHamuka MaTepuaabHOM TOYKH. 3aKOH COXPAaHEHUSI UMIyJibca. B3auMoaencTBus
u cwibl. Macca Kak Mepa MHEPTHOCTH W rpaButaumu. Mmmynsc. 3akonbl HproTOHA.
[Ipsimble u oOpaTHble 3amauu. CBOOOAHOE W HecBOOOaHOE IBIKeHUs. [loHsTHE O
CUJIOBOM M OJHOPOAHOM CHJIOBOM TNOJISIX. J[BMKEHHE Tena B OJHOPOAHOM CHIIOBOM
noJyie.3aMKHYThl€ M HE3aMKHYThIE MeXaHW4yeckue cucteMbl. Cucrema MarepualbHBIX
TOYEK, €€ MMIIYJbC.3aKOH COXPAHEHUS HUMIIYJIbCA CHCTEMBl MaTE€pUaIbHBIX TOYEK.
JIBukeHHne Ten  MepeMEeHHOW Macchl. YpaBHeHue Memepckoro. ®dopmyna
[{uonkoBckoro. (24, mpoBOAUTCA ¢ ucnoiib3oBanueM MAO).
2.2. DHeprusi, paboTa, MOITHOCTh. 3aKOH COXpaHEHHs] MexaHu4eckoil sHepruu. Pabora.
OHeprusi, MomHocTe. [loTeHIManbHass W KUHETHYECKass >Hepruu. l[loTeHunanbHbIE
(koHCepBaTUBHBIE) cuibl. [loTeHIManbHas 3Heprus cuil ynpyroctu. CBsizb MEXIY



NOTEHIIMAIBHON CWJIOW M MOTEHUUAJbHOM 3HEprueil. 3aKkOH COXPAHEHHs SHEPIUH B
MeXaHUKe. (24)
2. 3. JIBwxenue B mnoiie TsaroreHus. 3akoHbl Kemepa. Cuna B3auMOAECHCTBUS MEXIY
ConHIleM U TUTAHETaMHM COJIHEYHOM cucTeMbl (pelieHne oOpaTHOW 3aj1ayu). 3aKOH
tarotenust Hpiorona. Onwbit KaBennuma. Cuna TsaroreHus (TpaBUTalMM), CUJa
TSDKECTH, BeC Tella. Y CKOpeHUEe CBOOOIHOIO MaJIeHUs, €r0 3aBUCUMOCTh OT BBICOTHI U
mpoThl MecTHOCTU. Cunibl uHepuuu. [{enTpobexnas cuna unepuuu. Cuna Kopuomnuca.
[loTeHnManm © HaNpPsHKEHHOCTb TPABUTALMOHHOIO IIOJSA, CBA3b MEXKIY HUMH.
OKBHUBAJIEHTHOCTh WHEPTHOW W TPABUTAIMOHHOW MAacC, OMBITHBIE IOJITBEPKACHUS.
[lepBas, BTOpasi, TpE€ThsI KOCMHYECKHE CKOPOCTH. (24)

3. ®usuka TBepaoro reqaa (4 4)
3.1. BpamarenpHO€ IBUKEHUE CHUCTEMbl MATEPUAIBHBIX TOYEK. MOMEHT HMITyJIbCca
MaTEepUAILHON TOYKH M CUCTEMBI MaTE€pPUAIbHBIX TOUYEK OTHOCHUTENIBHO IIOJII0CA U OCH.
MOMEHT cuibl MaTEPUAIbHON TOYKHA U CUCTEMblI MATEPUAIBHBIX TOYEK OTHOCHUTEIIBHO
IIOJIF0OCA U OCU. YpaBHCHHE MOMEHTOB [UId CHCTEMBl MAaTEpUAJbHBIX TOYEK
OTHOCUTEJIFHO TOYKH (MOJI0Ca). 3aKOH COXPAaHEHUsI MOMEHTa UMITYJIbCa MEXaHUYECKON
CHUCTEMBI OTHOCHUTENBHO NONtOca. CBsI3b MOMEHTA MMITYJIbCA C YIJIOBOW CKOPOCTBIO.
(19)
3. 2. Jlunamuka aOcoyitoTHO TBepnaoro Ttena. [loHsTHE aOCOMIOTHO TBEPAOrO Teja.
[TocTynarensHOE M BpamaTesbHOE ABMKEHUS TBepaoro tena. Llentp macc. OCHOBHOM
3aKOH JMHAMUKHM BpaIlATEIbHOTO JABMKEHMS TBEPIOIO TeJIa OTHOCUTEIBHO OCH.
(YpaBHEeHHE MOMEHTOB). MOMEHT HMHEpPLMH MaTE€pUaJIbHOM TOYKA U MEXAHUYECKOU
CHUCTEMBI OTHOCHUTEJIBHO TOYKH W OCH. J[BM)KEHHE TBEPIOTO TENA, 3aKPEIJIEHHOIO B
touke. CBoOonmHble ocu. ['mpockomsl. Ilpeneccusi rHpockomna, THPOCKONUYECKUH
apdext. Kunernueckass sHeprus IBUKEHUS TBepjaoro tena. Teopema ['roiirenca-
[ITelinepa. BplunciieHUE MOMEHTOB WHEPLUHMM CTEPXKHS, LUUIMHIpA, TEJa BPALLICHUS
(oOmmwmit ciryyaif), mapa. (1 4)
3. 3. DnemeHTH TUAPOAMHAMUKU. JIMHUM U TPyOKH TOKA, YPAaBHEHHE HEPA3PHIBHOCTH.
VpaBuenue bepunymin. BrHyTpeHHee TpeHue (BSI3KOCTh) KMAKOCTH. JIamMuHapHOE H
TypOynenTHoe Teuenus. Yucio PeliHonbaca. JlamuHapHoe TedeHue BSI3KOM )KUJIKOCTU B
Kpyraeix TpyOax. @opmyna Ilyaseitis. Meroabl onpeneneHusi BS3KOCTH KUIKOCTH.
®opmyina Ctokca. I'panuiisl npumenumMoct popmyi Ilyaseitns u Ctokca. (2 )

4. Kosiedanus u BoJiHbI (6 )
4 1. Konebanmus. [I'apmonmveckue konebanus. KunHemaTuyeckoe ypaBHEHUE
rapMOHMYECKHX KoyeOanmii. AmrumTyna, ¢asa, HadanpHOM (aza, uacTtoTa U
IIUKJIMYECKast yacToTa Kojiebanuii. CKOPOCTh, YCKOPCHUE M CHUJIBI TPU TAPMOHUYICCKUX
KoJiebanusx. 3akoH HproroHa miis rapMmoHudeckux kosebanuit. uddepennuanbHoe
ypaBHEHUE TapMOHMYECKHX KOJIEOAHUW, €ro pelieHHe. OJHEpPrusi TrapMOHMYECKHX
Kojiebanui. ['paduueckas 3aBUCHUMOCTh KHWHETHUECKOHW, MOTEHIIMAIBLHONW W TOJHOU



DHEPTrUi TAPMOHUYECKHUX KoJieOaHui oT BpeMeHH. (14, IpOBOIUTCS C UCIIOIH30BAHUEM
MAO)

4 2. llpyxuHHblid, puU3NYeCKuil 1 Ma4THUECKUN MasTHUKH, MEPUOJBI UX KOJeOaHUM.
[TpuBenennas anmHa ¢puzndeckoro MasTHuKa. Och moaBeca (MpuBeca) M OCh KadyaHUIH
(bU3NYECKOro MasiTHUKA, UX 00paTUMOCTh. (1)

4 3. CnoxeHue TapMOHUYECKUX KojeOaHuil. MeTo BEKTOpPHOM IUarpaMmbl.
CrnoxxeHne2-x TapMOHMUYECKHX KOJeOaHWil OJHOM 4YacTOThl M OJHOIO HaIpaBJICHUS.
Pesynprupyromas ammauTtyna u ¢asza Takux kosebanuil. CloKeHHE IBYX B3aWMHO
NEPICHANKYJIAPHBIX TapPMOHMYECKMX KOJIOaHWH C pa3HBIMH aMIUTATYAaMu |
OJIMHAKOBOM YacTOoTOU. ClI0KEHUE TAPMOHUIECKUX KOJIeOaHU ¢ OJIM3KIUMH 9acTOTaMHU.
(19)

4 4. 3aryxatomue konebanus. [IuddepennnanbHoe ypaBHEHHE 3aTyXaroIIMX
Kojebanuii u ero pemeHue. JlekpeMeHT, JorapudMUYECKHM JEKPEMEHT U
koa(huireHT 3aTyxanus kojaebanuit. Ux puznueckuil CMbICT U €TUHUIIBI U3MEPEHHUS.
(1=

4 5. BbiHYXAcHHBIE KoJieOaHus. Bropoil 3akoH HpoTOHa Uil BBIHYXKIACHHBIX
KoJeOaHWil. YCTaHOBUBUIMECS BBIHYXJACHHbIe KoneOaHusa. [uddepenunansuoe
YpaBHEHHE M €ro penieHue JJsi YCTAHOBUBIIMXCS BBIHYKJACHHBIX KOJICOAHUN IS
Ciayyas, €CJIHM BBIHYXKJAOlas Cuia HW3MEHSAETCS MO0 TapMOHMYECKOMY 3aKOHY.
AMiuiutyna u  (a3a  yCTaHOBHMBIIMXCS BBIHY)XICHHBIX KOJICOAHUH. Pe3onanc.
Pe3onancnas wactora. I'padmku aMmmuTy1HON U (a30BOM PE30HAHCHBIX KPUBBIX IS
pa3MyHBIX 3HaYeHu kKodddunrenTa 3atyxanus. (1qa)

4 6. Mexannueckue BoJHbl. HTepdepeHius MexaHnueckux BoJH.OCHOBHBIC TTOHSITHUSA:
BOJIHOBOE M0JI€, (DPOHT BOJIHBI, BOJHOBAsI MOBEPXHOCTh, MPOAOJIbHBIE U MONEPEUHbIE
BOJIHBI. CBSI3b MPOJOJBHBIX U TONEPEYHBIX MEXAHUUYECKUX BOJIH U HUX CKOPOCTEH
pacmpocTpaHeHusi C YOPYrUMU CBOicTBaMu cpenbl. [Imockue u ceprueckue BOJHBI.
YpaBHeHHE TapMOHUYECKOW BOJHBI (BOJTHOBOTO TAPMOHUYECKOTO Jy4a). J[JTnHa BOJHBI,
€€ CBSI3b C MEpUoJOM (YacToToi) W cKopocThbio. [loHsThe (a30Boil U TpyIIoOBOM
CKOpOCTSIM BOJIHbL. BOJIHOBOE ypaBHEHHE. 3BYKOBBbIE BOJHBI. KOrepeHTHBIE BOJIHBI.
Pasnocts xoma. MuTepdepeHims MexaHHYeCKMX BOJIH. YcinoBus Max. m Min. mpu
unTeppeperun. Ctosiune BoaHbL. (14)

5. Moaekyasipuas ¢pusuka (4 4)
5. 1. Ilpeamet u 3amaun MosieKyJsspHOUN (Qusuku. [Ipeamer u 3agauu MOJNEKYJISAPHON
busuku. MonekyIsIpHO-KMHETHYECKas: TEOPUS BEIIECTBA. XapaKTEPUCTUKUA MOJICKYJT U
KOJIMYECTBA BEIIECTBA. ATrperaTHble COCTOSHUSI BEUIECTBA U MX IPU3HAKHU.
CratucTiyeckuii W TEPMOJMHAMUYECKUNA METOAbl B MOJEKYJISIpHOW (U3UKEe U
TepMouHamuke. (1 1)



5. 2. DOMOUPUYECKHE Ta30Bble 3aKOHbL. MOJEKYISIPHO-KUHETUYECKAS] TEOpUs
uaeanbHoro rasza. JlaBieHue uaEanbHOrO rasza. OMIMPUYECKUE T[a30BbIE 3aKOHbI:
3akoHbl JlanpTOHa, boins-Mapuorra, ['eii-moccaka, [apisa, Ilackams, ABoraapo,
MenpaeneeBa-KianelpoHna, TEIIOBOE pacIIMPEHUE TBEPAbIX Teu. MaeanbHblil ra3 kak
MOJIeJIb Ta3000pa3HOr0 COCTOSAHUS. MOJEKYIIpHO-KUHETUYECKAs] TEOPHUsS HICATIbHOTO
raza. JlaBneHue umaeanpHOro rasa. BeiBon ocHoBHOro ypaBHeHuss MKT wmaeanbHOrO
raza. Oproruyeckas runore3a bonbimana (1)
5. 3. TenmnooO6meH U TepMOAMHAMUYECKOE paBHOBecue. TemnepaTtypa u ee pusnueckuii
CMBICJT B MOJICKYJISIPHO-KUHETHYECKON TeopuH. TeriooOMeH W TepMOIUHAMUYECKOE
paBHOBecHE.  TepMOMETPUYECKOE  CBOWCTBO, TEPMOMETPUYECKAs  BEJIWYMUHA.
TepmonnHaMuueckass IIKajga Temmeparyp. Teopema bonpliMaHa O paBHOBECHOM
pacrnpeiefieHuyd PHEPruu MO CTeNeHsaM cBoOonabl. Uucio creneHedt cBOOObI. 3aKOHBI
ujeanbHOro rasza. M3orepmuueckuii KodOUIIMEHT CKUMAEMOCTH, TEMIIEpaTypHbIN
ko3 dunment. I'paduueckoe npeacTaBaeHue 3aKOHOB HUJIeaIbHOTO Ta3a. (14)
5. 4. CxopocTH ra3oBbiX MosieKyd. CKOpOCTH ra3oBbeIX MoyieKynd. M3MepeHne cKopocTu
razoBbix MoJsiekys. OmnbiT LlITepHa, METO MOJIEKYJISIPHBIX MTyYKOB. JIEMEHTHI TEOPUU
BepOsATHOCTU. YacToTa M BEpOATHOCTh. JIMCKpETHOE M HEMPEPHIBHOE paclpe/eiieHue
BEPOSATHOCTHU. [ITTOTHOCTH BEPOSATHOCTHU. Y CIOBHUE HOPMHUPOBKH. TE€OPEMBI CIIOKEHHUS U
ymHOkeHus. CpeHue 3HAYeHUs CIy4aHbIX BenuduH, GuykTyauus. Pacnpenenenue
MakcBeia (moctaHoBka 3adauu). BeiBox GyHKIMM pacnpeneseHUusT MOJEKYd 0
MPOCKIUSAM CKOpocTel. PU3NUECKUil CMBICT TapaMmeTpa (YHKIMW paclpeiesieHus U
IIOCTOSAHHOM uWHTerpupoBanus. Pacnpenenenue MaxkcBeia B IPUBEACHHOM BUJIE.
Onpenenenne (GyHKUMM paclpelesieHuss MOJIEKYJ 10 aOCOJIOTHOMY 3HAY€HHUIO
ckopocTu. ['eomeTpudeckoe HCTOIKOBaHUE TMOJIyYeHHOUW (QyHKuUMH. PacnpeneneHue
Makcsesnia B IpUBEICHHOM BHUJE. PacueThl XapaKTEepHBIX CKOPOCTENH MOJIEKYJ MPH UX
XA0TUYECKOM JIBUKEHUU: HAUBEPOSTHEWINEH CKOPOCTH, CpEeAHEH U CcpelHeu
KBaJIPaTUYHOM CKOPOCTEM, CPEOHEW CKOPOCTH MO NPOECKLUUH, CPEIHETO MOIYJs
CKOPOCTH TI0 MPOEKIIMH, CPEAHEH OTHOCUTEIILHONW CKOPOCTH, U CBSI3M MEXIy HUMH. (1
4)

6. MKT (4 u)
6. 1. bapomerpuueckas (opMyna u BbIBOJ 3akoHa bomibiiMana. bapomerpuueckas
dbopmyna u BeIBOJ 3aKoHa bonbiimana. CBs3b MEXAY pacrpeeneHusMu MakcBesia u
bonpumana. Pacnpenenenne MakcBemia MO 3HAYEHHUSIM KUHETHUYECKOM JSHEPTUM.
Pacnpenenenne Makcpemia-bonbimana. (1 1)
6. 2. bpoyHoBckoe nBmwkenue. bpoyHoBckoe nBmkenue. Pacuer cpemnero kBanpata
cMmereHus: OpoyHoBckoi yactuiibl. opmyna Ditamrelina-CmoryxoBckoro.(1 1)
6. 3. DIJIeMEHTHl MOJIEKYJSIPHO-KMHETHUYECKON TEOPUM HEPABHOBECHBIX IPOLIECCOB.
DJIEMEHTBl  MOJIEKYJIIPHO-KUHETUYECKOM  TEOpUH  HEPABHOBECHBIX  IPOLIECCOB.
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHMSA. PelakcalmOHHBIE NPOLIECCHI U SABJICHUS
nepeHoca. IddekTuBHbIN auameTp U d3QPEeKTUBHOE ceueHHe MoJieKys raza. CpemaHsis



JuHa  cBobogHoro  mpobOera. IloTeHuumanbHas  KpuBas — MEXKMOJIEKYJISIPHOTO
B3aMMOJICUCTBHS. TeMrepaTypHas 3aBUCUMOCTh I(P(HEKTUBHOTO CEYCHHS] MOJEKYIT U
cpeaHel JIMHBI CBOOOIHOTO Mpodera /st ra3oB U kujakocTeil. (1 u)
6. 4. Juddysus. Camomuddysus. Huddysus. Camomuddysusa. Kosrddumment
nuddy3un, 3aBucuMoctb Koddduimenta auddy3un oT TemmepaTypbl M JaBIICHUS.
Bsizkocth wiu BHyTpeHHee TpeHue. Koah@uiumeHT BSI3KOCTH U €ro 3aBUCUMOCTH OT
TEMIIEPATYpPhI U AaBleHud. Paznmuune TeMnepaTypHbIX 3aBUCUMOCTEN BI3KOCTU Ta30B U
xuakocted. TemmonpoBonHocTh. Ko3duimeHT TemionpoBOAHOCTH Ta30B M €ro
3aBHCHUMOCThH OT TeMIiepatypbl u AaBieHus. CooTHOIIeHHEe Mexay Koddduimentamu
nepenoca.(1 4, mpoBoautcs ¢ ucnonszoBanueM MAO)

7. Tepmoaunamuka (4 4)
7. 1. BuyrtpeHnsiss sHeprusi, pabora, teriota. HyneBoe Hadamo TEepMOJIWHAMUKH.
TepmoauHaMuyecKkre MPOLECChl: PABHOBECHBIE MM KBa3HCTaTHUUECKHE, OOpaTUMBbIE U
HeoOpaTUMbIe, KPYroBble WM HUKINYEeCKue. BHyTpeHHsst sHeprus, padoTta, TEIuioTa.
[TpuHIIMTT YKBUBAJICHTHOCTH TEIUIOTHI M paboThl, onbiThl Maitepa u Jlxoyna. BeiBoj
NEepPBOro Havaja TepMOJMHaMUKH . (1 gac)
7. 2. TennoeMKoCTh UAECANBHOTO ras3a. TermIoeMKOCTh HICATBHOIO ra3a. TennoeMKoCTh
IpU TOCTOSHHOM O0BbEME W JaBleHUWU. OHTanbnus. BeiBox ypaBHeHus PobOepra-
Maiiepa. [IpumeHeHre MepBOro HavYala TEPMOJUHAMUKHA K U30IMPOLECCAM HJICAIBHOTO
raza. AnuabaTtHeiii mporiecc. Pabota maeanpHOro rasza mpu aauabaTHOM MpoOIEcCe.
[Tonmutpomnusiii ipotiecc.(1 gaca)
7. 3. Knaccuueckas Teopus TeIUIoeMKOCTed ra3oB. Kiaccuueckas Teopust
TEIJIOEMKOCTEN ra30B M TBEPJIbIX TeN (UHCIIO CTENeHel cBoOO b, TeopeMa boibimana
0 PpPaBHOpACHpPEACIICHUH KWHETUYECKOW BSHEPruM MO CTEeneHsM CBOOOAbI). 3aKOH
Mrononra-IItn. HenmocraTku KiIacCMYECKOW TEOPUM TEIUIOEMKOCTH TBEPIBIX TeEIl.
DneMeHThI KBAHTOBOM TEOPUH TeIIoeMKoCcTH. (1 gac)
7. 4. Bropoe Hauwano TepMOAMHAMUKU. BTopoe Hayaio TEpMOJIWHAMUKH.
®opMyIMPOBKM BTOPOro Hadajia tepMmoanHamuku Kiaysmyca, KenpBuna u IlnaHka.
[Mukn Kapno. BeBog pabGotel u k.m.j. wunpeansHoro mukia Kapuo. Teopembl
Kapno.Teopema  Knaysuyca 0  TNpPUBEOCHHOM  TEIUIOTE. OHTponud U
TEPMOJMHAMHUYECKUNA CMBICII SHTPOIUU B UJIea]IbHOM 00paTuMoM Tporiecce. (1 gaca)
7. 6. CTaTUCTUYECKHI CMBICH BTOPOr0 Hadajla TepMOAMHAMHUKH. CTaTUCTUYECKUU
CMBICJI BTOPOT'O Hayaja TepMOJAMHAMUKHU. BeiBox ¢popmynsl bonbiimMaHa Juist SHTPOIUU.
3akoH Bo3pacTtanus sHTponuu Kiaysuyca. (1 gaca)

8. DiexTpuuecTBo (8 )
8. 1. DnekrpoctaTuka. Poiap 3JI€KTpOMarHUTHBIX B3aWMOJICUCTBUN B MPUPOJE. 3aKOH
Kynona. Onekrtpuueckoe mnosie B Bakyyme. HampsbkeHHocTs mnons. [IpuHnmn
cynepno3unmu. [Iorok BekTopa HanpspkeHHOCTH. Teopema Octporpanckoro - ['aycca.
DIIEKTPUYECKHE 3apsibl KAK HCTOYHUKHU U CTOKHU JIEKTPUYECKOro mosisi. Pacder nmoneil.
Pabota CUJ AIEKTPOCTATUYECKOTO HOJISL. [ToTeHuManbHBIMI xapaxkrep



IIEKTPOCTATUYECKOrO Toyid. Teopema O UUPKYJIAUMH. EMKOCTh YEIWHEHHOTO
npoBoAHUKa. CHCTEMBI TPOBOJAHUKOB U UX eMKOCThb. KoHaeHcaTtophl. JIUAIeKTpUKH B
aneKkTpocTaTuueckoM mone. [lomsapuzanns ausnekTpukoB. Bekrop nomsipuzanuu. [lome
B nuonekTpuke. CerHerosnekTpuku. I[Ibe3onddext. DneKTpocTpukuus. DHEPrus
B3aUMOJICUCTBUS DJEKTPUUYECKUX 3apsiioB. CoOCTBEHHasi >HEprusi 3apsga. DHEprus
AIEKTPUUECKOT0 MOoJs. (4 4, MPOBOAUTCA € UCTIONb30oBaHeM MAQ)
8. 2. IlOCTOSHHBIA DIIEKTPUYECKHI TOK. JIBHJKEHHE DIJIEKTPUYECKHUX 3apsiIOB.
[ToCTOSIHHBIN 3JEKTPUYECKUN TOK, OCHOBHBIE XApAaKTEPUCTUKH Toka. 3akoH Oma B
muddepeHnanbHoi U uHTerpanbHoi popmax. Croponnue cuibl. DJIC. 3akon Oma B
3amkHyTOM nemnu. [IpaBuna Kupxroda. Pabora u momaocts Toka.  [lpupoma Toka B
Metaiax. Kraccuueckas TeOpHsl DIIEKTPONPOBOJHOCTH TEJI W €€ HEJOCTATKH.
CBepXNnpoBOAUMOCTb. DJIEMEHTHI KBAHTOBON TEOPHUHM MPOBOAUMOCTH IPOBOJHUKOB.
30HHast Teopus MPOBOAUMOCTH TBEPABIX Tell. [[oJynmpOBOAHUKHA M MX MPOBOJUMOCTb.
[IpuMecHass TPOBOJMMOCTH IOJYNPOBOJHHUKOB. SIBI€HMSI HA TpaHUIAX KOHTAKTa
noJIynpoBOHUKOB [10TynIpoBOAHUKOBBIN 110, TpaH3UcTop. ( 4 4).

9. Marneru3sm (8 4)
9. 1. CraunoHapHO€ MarHMTHOE IOJE€. B3anmMomencTBUE 3JIEMEHTOB TOKa. 3aKOH
Awmrepa. CTanlmOHapHOE MAarHUTHOE ToJie. BEKTOp MarHUTHOM MHIYKIMU. 3aKOH bro-
CaBapa-Jlartacca. Pacdyer marHuTHbIX Tojiel (NPSMOTO TOKa, KPYTOBOTO TOKA).
OcHOBHBIE CBOICTBAa MarHuTHOTO nosst. Teopema Octporpaackoro - I'aycca u reopema
O LUPKYJSIMUKA B MAarHUTHOM MoJie. CHibl, IEMUCTBYIOIINE HA TOKHM B MarHUTHOM IIOJIE.
Cuna Jlopenma. Dddext Xomma. MarHuTHoe mojie B BeliecTBe. MarHUTHBIH MOMEHT
aroma. [Ipeneccust Jlapmopa. Ilpupona nua- n napamaraetusma. OnbIThl DWHIITEHHA-
ne Xaaza, bapnerra. Knaccuueckas Teopuss MO B MAarHeTHKax: BEKTOP
HaMarHUYMBaHUs, MarHUTHas BOCHPUUMYHUBOCTb, MOJICKYJISIPHBIE M TTOBEPXHOCTHBIC
TOKH. MarHuTHOE MOoJI€ MPU HAIMYUHA MAarHeTUKoB. HanpsskeHHOCTh MArHUTHOTO TIOJISL.
Teopema o mupkynsanuu B Mmaruetukax. deppomarneruku. [locrosiHabie MarHuThl. (2
).
9. 2. DnekTpoMarHuTHas WHAYKIUS M KBA3UCTALMOHAPHBIE TEPEMEHHBIE TOKHU.
KBasucraunonapHoe MarHuTHOE TMoJie. SIBJIeHHE SJIEKTPOMArHUTHOM WHAYKIUU.
OnbiTel @apanes. 3akon Dapages. 1-4 runoreza Makcsema. CaMOMHAYKUIMS U
B3auMHas  uHAyKuus. beratponsl.  KBasucrtanuonapueie  Toku. Ilomydenue
IIEPEMEHHOr0 ToKa. llenmn mepeMeHHOro TOKa, COJEpkKallue COINPOTUBIICHHUE,
WHJyKTUBHOCTh, €MKOCTh. 3akoH OMa sl Ienu MepeMEeHHOro Toka. Pe3oHaHC B
AIIEKTPUUECKOMN T TEPEMEHHOTO TOKa. (2 u).
9. 3. YpaBHenuss MakcBesia 1 OCHOBHBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. JHEPIrusi
MarHMTHOTO MoJis. 2-s1 runote3a Makcpeiia. Tok cMmetienus. B3anMoo0yciIOBIEHHOCTh
ANEKTPUYECKUX M MAarHUTHBIX TMOJEeHd. OJIEKTPOMAarHUTHOE ToJIe. Y paBHEHUSA
Makcgeinna. OU3NYECKHI CMBICT OTACIbHBIX YPABHEHUU. DJIEKTPOMArHUTHHIE BOJIHBI.
[TonepedyHocTh  dneKTpoMarHuTHbIX  BOJMH. Coda3HOCTh U OPTOrOHAIBHOCTH



AIIEKTPOMArHUTHBIX BOJIH. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH. Bekrop YmoBa —
[ToiiTuHra. OKCHEPUMEHTAIBHOE MCCIEOBAHUE DSJIEKTPOMAarHUTHBIX BOJH M HX
nosyuerne. BuOpatop [Iepma. Wsnmydenwe mumHeiHOTO oOcmmuiaropa. KaprtuHa
ANIEKTPOMArHUTHOIO IOJIS JMHEWHOro ocnwuiAropa. JlmarpaMma HanmpaBiIe€HHOCTH
uznydyeHus. Illkama snekTpoMarHUTHBIX BOJIH. [lpuHiun paauocBszu. (2 yaca
MPOBOJUTCS ¢ Ucnosib3oBaHueM MAO).

10. OnTuka (18 v)
10. 1. Ilpemmer w 3amaunm ontuku. [Ipenmer w 3agaum ontuku. Passutne
NPEICTaBICHUNA O MPUPOJIE CBETA: PENATUBHUCTCKAs (OPMYIHPOBKA KOPIMYCKYISIPHO-
BOJJHOBOTO Jnyanu3ma cBera. [llkama 53JIEKTPOMAarHUTHBIX BOJH M ONTHUYECKHU
nuanazoH. BonHOBOe ypaBHEHHME W €ro pelieHue (BbIBOXI). YPpaBHEHHE IUIOCKON
CBETOBOM BOJIHBI, CBOWCTBA, XapaKTEPUCTUKH M CTPYKTYpPbl CBETOBBIX BOJH
(ecTecTBEHHBIN U MOJSIpU30BaHHBIN cBeET). (1 1)
10. 2. M3ny4yeHue 3JIEKTPOMAarHUTHBIX BOJH. M37aydeHue SIEKTPOMATHUTHBIX BOJIH.
Huarpamma uznydeHus. MoOIIHOCTh M3JIydeHHUs (BBIBOA). YpaBHEHHE CHEpUUECKOM
BOJIHBI (BbIBOZ). CTpoHTCS BOJHOBasE 30Ha, B KOTOPOM pEIIAIOTCS ypaBHEHUS
MakcBemsia U BBIBOJUTCA YpaBHEHHE cdepuueckoi BoJiHbl. Ha ocHOBE ypaBHEHMS
c(hepuyeckoil BOJIHBI CTPOUTCS AMArpaMMa M3JIy4€HHsS U pacCUUTHIBAETCS MOIIHOCTh
usnydenus. (1 1)

10. 3. 3akoHBl TE€OMETPUYECKON ONTHUKU. 3aKOHBl TE€OMETPUYECKON ONTHUKH,
YCTAHOBJICHHBIE HA OCHOBE ONBITHBIX MAaHHBIX. [IpuHnun @®epma Kak MPUHLHUI
HAaUMEHBIIIETO BpeMEeHU. BBIBOJ 3aKOHOB TE€OMETPUYECKON ONTHUKU Ha OCHOBE
AJIEKTPOMAarHUTHOM TEOpUU cBeTa (BOJHOBBIX mpenctaBieHuit). (1 v, mpoBoauTcs
ucnois3oBanueM MAO)

10. 4. OcHOBHBIE MONOKEHUSI TeOpUH DPpeHENsT OTPAKEHUS U MPEJIOMIICHUSI CBETOBBIX
BOJIH Ha TpaHulle JByX cpea. OCHOBHBIE MOJIOKEeHUs1 Teopun DpeHenst oTpaxeHus u
MPEJIOMIICHUSI CBETOBBIX BOJIH Ha TrpaHule ABYyX cpel. COOTHOILICHHS aMIUIUTY]I
MaJIal0IEeH, OTPAXKEHHOM U IPEIIOMJIIEHHOW CBETOBBIX BOJIH NPU NAJCHUM CBETa Ha
rpaHully JBYX cpel, BbIBOJ Qopmyn Ppenens. Aunanu3 ¢opmyn Dpenens 1o
aMIiuTyaaM. 3akoH bproctepa. MexaHus3Mm MONSpU3alMU CBETAa MPU OTPAKEHUU U
IpeJIOMJICHUH Ha rpaHule AByx cpen. (1 u)

10. 5. Anamuz dopmyn ®Dpenens no ¢azam. COOTHOIICHHS aMIUIATY] TaJaroIICH,
OTPAXKEHHON W NPEIOMJICHHONW CBETOBBIX BOJH MPH HOPMAJIBHOM M CKOJB3SIIEM
NajIeHUU CBETa Ha TPaHMILy JABYX cpesl (BbIBOA). BBenmenne ko3 hUIMeHTOB MaieHUs U
otpaxenus u3 dpopmyn Openens. Ananus Gopmyn dpenens mo daszam. ['padudeckoe
npezacTtasienue popmya Openens.(1 1)

10. 6. SIBieHHre MOJHOTO BHYTPEHHETO OTpPaXKEHUs. SIBJIEHUE IMOJIHOTO BHYTPEHHETO
oTpaxkeHus1 TeopeTHyecKkoe UCCIeI0BaHKE SIBJICHUS MOJHOTO BHYTPEHHETO OTPaKEHUS
DiiXeHBallbJla, TTOKA3bIBAIOIIEE, YTO CBETOBAsl BOJHA MPOHUKAET BO BTOPYIO Cpeay U



CYIIECTBYET B OYEHb TOHKOM CJIO€. OKCIIEPUMEHTAIBHOE MOJITBEPKACHUE TEOPUHU
OiixenBanbaa MannensimramomM. AHanus Gopmyn OpeHenst npu MOJIHOM BHYTPEHHEM
oTpaxkeHuu. BonokonHas ontuka. (1 u)

10. 7. Wnrepbepenmus cBera. MuTepdepeHius cBera. YCIOBHS BO3HUKHOBECHHUSI
UHTEP(PEPEHIIMOHHON KapTUHBI WM YCIOBHSI KOT€PEHTHOCTH (BBIBOJ). BIBO ycnoBuii
MaKCHUMyMOB U MUHUMYMOB UHTEP(EPEHIIMOHHON KapTUHBI Ha SI3bIKE Pa3HOCTH (a3 U
ONTHUYECKON pa3sHOcTH Xona. CBsA3b Pa3sHOCTU (a3 U ONTUYECKOW Pa3HOCTH XOJa IpH
CIOKE€HHMU JBYX KOT€pEeHTHbIX BOJH. CTpyKTypa HI€aJbHOTO  BOJIHOBOTO
UHTEP()EPEHIIMOHHOTO  TOJIS, IMOJIy4aeMOTo OT JBYX TOUYEYHBIX KOTE€PEHTHBIX
UCTOYHUKOB. OmpesiesieHusi MPOCTPAaHCTBEHHOM M BPEMEHHOM KorepeHTHOCTH.( 1 daca
MPOBOAUTCS ¢ Ucmonb3oBaHueM MAOQ)

10. 8. Bugumocts uUHTEp(HEPEHLUMOHHOW KapTHUHBI U €€ CBA3b CO CTEINEHBIO
KOT€pEHTHOCTU HMHTEep(EepUpYyIOMUX Jydeld cBera. Buaumocts uMHTEpDHEPEHIIMOHHOM
KapTHUHBI U €€ CBSA3b CO CTENEHBIO KOIEpEHTHOCTU HHTEpPEpUPYIOIIUX JIyuyel CBeTa.
upuna uHTEp(HEPEHIIMOHHON MOJOCH U Pa3MbITOCTh UHTEPHEPEHIIMOHHON MOJIOCHI.
3aBUCUMOCTh MHTEP(PEPEHLIMOHHON KapTUHBI OT a) TOJIOKEHUs JKpaHa; O)
MPOTSHKEHHOCTH UCTOYHUKA; B) CTEIIEHU MOHOXPOMATHYHOCTH cBeTa.(1 )

10. 9. Meroapl OCyIIeCTBICHUSI UHTEPPEPEHIIMU: METOH AesieHUus (PPOHTA BOIHBI U
METOJ1 JICJICHUSI aMIUTATYIbl BOJIHBI KaK (pU3nyeckas OCHOBA ONTHUYECKOM ammaparypsl.
MeToapl OCyIIECTBICHUSI MHTEP(EPEHIIMN: METOJ JEJCHUS (PPOHTA BOJHBI U METO[
JIeJICHUs] aMIUTUTYIbl BOJHBI Kak (¢u3Mueckass OCHOBA ONTHYECKOW ammaparypebl.
[Tonyyenue nHTEpHEPEHIIMOHHBIX MOJIOC PABHOIO HAKJIOHA U MOJIOC PABHOM TOJILIHHBI.
Konbua HetoToHa (BbIUMCIEHUE PAIMYCOB CBETIIBIX M TEMHBIX KOJIEI U3 XapaKTEPUCTHK
UHTEPPEPEHIIMOHHON  CcXeMbl Mojdy4yeHus kosen, HerooToHa). MHoromyueBas
untepdepennus. [punnun padotsl nHTEpPepeHnronnoro ¢punstpa.(1l 9)

10. 10. Iudpaxmus cera. [Ipuniun ['oiirenca-Openens. Judpaxius cera. [punimn
['tolirenca-Openens. Meron 3on @penenst (BoiBof). OrmpesnenieHne MaKCUMYMOB U
MUHHUMYMOB TU(PAKIIMOHHON KapTHUHBI TI0 MeToy 30H Dpenens. Y cioBus U pakiiuu
®penens u @paynrodepa. (1 u)

10. 11. Audpaxuusa Openenst Ha KpyrioM oTBepcTuu u aucke. Audpaxuus Openens Ha
KpPYTJIOM OTBEPCTUU U JHMCKE (KAYECTBEHHOE MOJIydeHHE IU(PAKIMOHHBIX KapTHH).
[IatHo Ilyaccona. 30HHas MIacTUHKA (aMIUTMTyAHAs AUGpaKIMOHHAs KapTUHA U
dazoBas audpakimonHas kaptuna). Judpakus Opaynrodepa Ha mienu (rpaguieckoe
noJiyueHue audpakiMOHHON KapTUHBI). BBIBOJ yCIOBHII MaKCUMyMOB U MUHUMYMOB
Tu(PaKIIMOHHON KapTHHBL. BiusSHUE IMMPUHBI MEIM U Pa3MEpPOB HMCTOYHMKA Ha
Tu(pakIMOHHYIO KapTuHy. (1 )

10. 12. Teopuss nudpakiuroHHOW pemeTku. Teopus AUPPAKIIMOHHON PEIIETKU
(nudpakuuoHHass ~KapTHHA Kak  pe3yJbTaT MHOTOJY4YE€BOW  UHTEp(PEpEeHIINH;
MPEICTABICHUE PE3YJIbTUPYIOUIUX KoJeOaHuil nudparupoBaHHOTO CBETAa Ha SKpaHE B



KOMIUIEKCHOM BHJIE; METOJI T'€OMETPUUYECKON MNporpeccuu). AHaIU3 paclpeeaeHus
WHTEHCUBHOCTHU B TU(PPAKITMOHHON KapTUHE (YCIOBUS TIIaBHBIX MAKCUMYMOB, TJIABHBIX
MUHAMYMOB ¥ TIOOOYHBIX MUHUMYMOB). MeTon pacuera qudpakiiMOHHON KapTHHBI OT
pemeTk (OnpeeseHue MOJIOKEHUN TJIaBHBIX MAaKCUMYMOB, TJIaBHBIX MHUHUMYMOB U
NOOOYHBIX MHUHHMYMOB; YHUCJIO MMOOOYHBIX MHHMMYMOB; pacueT HWHTEHCUBHOCTEH
TJIaBHBIX MaKCUMYMOB)(1 )

10. 13. [IBoitHOe Jyd4enmpeaoMJICHHE, TOJspU3alMs CBeTa MNpU  JBOMHOM
aydenpenomiaeHuu. 3akoH Maimoca. [IpoxoxaeHnue cBeTa yepe3 aHU30TPOIHbBIE CPEIbI.
JIBOWHOE ITydenpesiOMIICHHE, MOJApU3alus CBETa INPU JBOWHOM JIyYEIPEIOMIICHUH.
3akon Mamoca. CTpyKTypa 3J€KTPOMarHUTHOW BOJIHBI B aHU30TPONHOM cpene. Teopus
O®peHenst ABOMHOIO JIydenpesoMJICHHS (MOJIydeHHUE ONTUYECKOM WHIUKATPUCHI
@peHenst 1yl OAHOOCHBIX KPHCTAJUIOB; JIyYd, BOJHOBBIE HOPMAald U CBSA3b MEXIY
HuMu; (popmynel @Dpenensi). TlocTpoeHre BOJHOBBIX IMOBEPXHOCTEH W BOJHOBBIX
(GpOHTOB CBETOBBIX BOJIH B aHU30TPOIHBIX KpUcTaiwiax (mpuHiui [ toitrenca). (1 1)

10. 14. B3aumopeiicTBue CBeTa C BELIECTBOM. B3anMoneicTBHE CBETa C BELIECTBOM.
HopmanbHass ¥ aHOMamnbHasi JUCIEPCUM. DJIEKTPOHHAsE Teopusl aucnepcuu. BuiBon
dbopmynbl  3enbmeiiepa.  KoMIUJIeKCHOCTH — MOKazaressi  NPEIOMIICHUS,  aHaIu3
TEOPETUYECKONW TUCIIEPCHOHHONW KPHUBOM 3aBUCUMOCTH ITOKA3aTENs IPEIOMIIEHUS OT
4acTOThI cBeTa. Teopus nucnepcun — Teopusd nokasarens npenomiueHud. [lornomenne
CcBeTa BelecTBOM. 3akoHbl byrepa-JlamOepra u bepa. 3aBucumoctsh koddduiueHta
MOTJIONICHUS OT JJIMHBI BOJIHBI CBETA U €ro ¢u3nueckuii cmbici.(1 u)

10. 15. Paccesnue Poanes wm BbiBoa 3akoHa Pones. IIpoxoxaeHue cBera uepes
ONTHUYECKH HEOJHOPOJHYIO CpEdy, paccesiHUe CBeTa Kak sBJICHHE IU(PpaKkiuu Ha
HEOJHOPOJHOCTSAX Cpelbl (SIBIEHUE HECOOCTBEHHOTO CBEUEHHUsI cpefbl). Bumas
paccestHusl: MOJICKYJISIPHOE; B MYTHBIX cpeaax; KoMOMHaImoHHoe. WHIUKaTpUCHI
paccesinus. Paccessuue Panest u BbiBog 3akoHa Panest. [lonsipruszanusa paccestHHOTo cBera.
(19)

10. 16. BpaimieHne TJIOCKOCTH TMOJSpU3AlMM  CBETA  ONTUYECKU-aKTUBHBIMU
BellecTBaMU. 3akoH buo. OnThyecku-akTUBHBIE BEIIECTBA. BpalieHue MmIoCKOCTH
MOJISIPU3alMK CBETa ONTUYECKU-aKTUBHBIMU BeliecTBaMu. 3akoH buo. Teopus Openens
BpalleHMs MIOCKOCTH mojsipu3auuu. TemioBoe u3iayyeHue. PaBHoOBecHOE U3TyyeHUE B
MOJIOCTU. AOCOJIIOTHO YEPHOE TENO, XapaKTEPUCTUKHU U3TyYeHUs: a0CONIOTHO YEPHOTO
tena. 3akoH Kupxroda. CnexrpanbHas KpuBas uzinydeHus. (2 9)

Il. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKOMN YACTH KYPCA

Temamuxa npakmuieckux u 1a60pamopHbix pabom.

IIpakTuyeckue 3anaTu (72 yac.)



1.1.

1.2.

1.3.

2.1.

2.2

2.3.

2.4.

Tema 1. Mexanuka. KunemaTuka, TMHAMUKH TOYKH. (8 4aCOB)

Tepmometpus. TepmomeTpudeckoe Teno, TepmoMerpudeckas BennunHa. [llkama
temnepatyp ( NeNelO — 15 mo JI.T. CaxapoBy, NoeNe627 — 632 non pen. .B.
CuByxuHa).

VYpaBHeHue coCcTOsIHUS uaeanbHOro rasa. [Iporeccel. YpaBHEHUS MPOIECCOB B
uHTerpainbHoil U auddepenuanbHoi popme (NeNe2.7 — 2.13 nmo U.E.Mponosy,
NeNe2.27 —2.31 no W.B.CaBenbeny).

HaBnenue raza. 3axoH Ilackansa, Oapomerpuyeckas ¢opmyna. ['paauent
TEMIIEpaTypbl IO BBICOTE CTOJ0a Ta3a B OJHOPOJHOM IIOJIE CHJI TSDKECTH
(NoNe2.14 — 2.21 no U.E.poaony).

Tema 2. neanpHblil Ta3. YpaBHEHUE COCTOSIHUS UICATBHOIO ra3a. 3aKkoH
HNanproHa. 3akoH ABoraapo. 3akoH Ilackams, Oapomerpudueckas dopmyrna (8
yacoB).MonekynspHo-KuHeTHUeCcKas Teopus. Pacnipenenenne Makcsesnia u
bonenmana (10 gacoB)

OyHKIUS pacrpeieiieHUus: BEPOSITHOCTENH NUCKPETHBIX U HEMPEPHIBHBIX 3HAYCHUM
CIly4ailHOM BeNWYMHBI. BBIYKCIIEHHE OCHOBHBIX XapaKTEPUCTHK (PYHKIIUU
pacnpenenenus (NeNe2.85 — 2.86 mo W.E.HMpomoBy, NoeNe2.74 — 2.78 mo
N.B.CagenbeBy).

Pacnipenenenrie MakcBesia mo mpoeKIusiM CKOPOCTE, 1o a0COMIOTHRIM 3HAYEHUSIM
CKOpPOCTEH, B «IPUBEACHHOM» BHUJAE. BBbIUUCIEHHE XapaKTEPUCTUUYECKUX
ckopocter (NeNe2 .88 — 2.104, 2.108 — 2.109 nmo U.E.UpomoBy, NoNe2.79, 2.78,
2.84, 2.87 no N.B.CagenbeBy).

OyHKIUS pacHpeesieHUs] MOJIEKYJI MO KWHETHYECKHMM SHEprusM. BreraucieHue
XapaKTePUCTUUECKUX DJHEPrMil W CpaBHEHHME UX C XapaKTEPUCTUUYECKUMU
ckopocTsiMu (NeNe2.105 —2.107 no N.E.UponoBy, NeNe2.90 o 1.B.CaBenbeny).

Pacnpenenenne bonbimana.  PacnpeneneHue MOJNEKyl B OJHOPOIHOM
MOTEHIMAIIBHOM TOJie, B TMOJie WHepUUaNbHbIX cua (NeNe2 109 — 2.121 mo
N.E.Uponosy). Pacnpenenenrie bonbiMana it JUCKPETHBIX 3HAUYCHHUU YHEPrUU
(Ne2.100 mo U.B.CaBenneBy).

Tema 3. DyeMEeHThI MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU HEPABHOBECHBIX IPOIIECCOB.

3.1.

3.2.

SAsnenus nepeHoca (8 yaca)

OTHOCHTENBHOE YUCIIO MOJIEKYJ Ta3a, MPOJICTAIOIIHNX MyTh S 0€3 CTOJIKHOBEHUH.
Cpennsis nnuHa cBOOOmHOTO Tmpobera Mosekynl. PacmpeneneHue cBOOOTHBIX
npoOeroB yactuil. G (HEKTUBHOE CeUCHUE B3aMOIeUCTBHS MOJIeKyT (NeNe2 235 —
2.239, 2.242 — 2.243 no U.E.Uponogry).

Bsizkocth, TemnonpoBoaHOCT, M aud@y3us razoB. KosrdduuumeHTsl BsS3KOCTH,
terionpoBogHocT M auddysun  (NeNe2.250 — 2.255, 2.266 — 2.272 1o
N.E.Uponory)

Tema 4. IlepBoe Hayano TEPMOAMHAMUKHU. TEIIIOEMKOCTh. YPaBHEHHUS IMPOLIECCOB Ha

OCHOBE IEPBOT0 HaYaJIa TEPMOJIMHAMUKY JJIS UJI€aThHBIX Ta30B (8 yacon)



4.1. Pabora, TemsoTa, BHYTPEHHSs PHEPTrus B WMHTErpaibHOM U nuddepeHnmanbHOM
¢opme. Brruncienne stux tepmoauHamuueckux (yHkumi (NeNe2.25 — 2.43 mo
N.E.Nponosy, NeNe2.10 — 2.13, 2.41 — 2.56 o 1.B.CaBenbeBy).

4.2. TemnoemkocTs. Yncno creneHeit cBoboasl. McnonszoBanue nuddepeHmanibaoit
(GopMBI 3amKMcH TEPBOTO Havaja TEPMOJMHAMHUKU AJII HAXOXKJICHUS ypaBHEHUS
npouecca u TeroeMkocTu raza (NeNe2.44 — 2.56, 2.69 — 2.84 no U.E.Mponosy,
NeNe2.58 — 2.62 no 1.B.Cagenbeny).

Tema 5. Bropoe nauano tepmonuHamuku. HepaBenctBo Kiaysuyca. Dutpornus (10
4acoB)

5.1. Pacyer K.m.A. TEIUIOBBIX U XOJIOAWJIBHBIX MAIIMH, B KOTOPBIX HJI€aJbHBIN Ta3
COBEPILAET LMKJIbI, COCTOSIIIME U3 PA3JIMYHBIX HU30IPOLECCOB (HAPUMEP: LUKIIbBI
Huzenss u Otro). Huxkn Kapuo u k.m.ja. nukina Kapro (NeNe2.122 — 2,135 mo
N.E.Uponory, NoNo2.154 — 2.160 no N.B.CaenneBy).

5.2.  HepaBenctBo Knaysuyca. UM3meHeHue  SHTponMM  HpU  OOPATHUMBIX
KBa3MCTATUYECKUX MPOLECCaX WM OCHOBHOE YpaBHEHUE TEPMOJMHAMHKHU IS
00paTUMBIX TIPOIIECCOB B UACAIbHBIX Ta3zax (NeNe2.137 — 2.146 no U.E.MpoaoBy).

5.3. CBoboanas sHeprus ['enbmrosbia u padboTa uaeaaIbHOro ra3a B KBa3UCTATUYECKOM
nzorepmuaeckom mporecce (NeNe2.162 — 2.165 o U.E.Uponaosy).

5.4 Cratuctuueckuit cmbica sHTporuu. Gopmyna bonbimana (NeNe2.164 — 2.170 no
N.E.Uponosy, NeNe2.106 —2.109 no N.B.CasenneBy).

Tema 6. PeanbHbie ra3pl. YpaBHenue Ban-gep-Baanbca. TepMmoauHamuka peanbHOTO
ra3a (10 gacos)

6.1. YpaBHEHHE COCTOSHMSI BaH-IAEP-BaallbCOBCKOTO Ta3a. llocrosnueie Ban-nep-
Baanbca m ux ¢usmdeckuil cmpici. KuHeTnka NponeccoB B peajbHBIX Ta3ax
(NoNe2.22 — 2.24, 2.212 — 2224 mo W.E.Upomomy, NeNe2.162 - 2.165 mo
N.B.CagenneBy).

6.2. [lpumeHeHue MepBOTO Hayajga TEPMOJWHAMUKH I PEUICHUs 3aJad C BaH-IEp-
BaagbCOBCKHUM Ta30oM (NeNe2.57 — 2.62, 2.225 — 2.227 no N.E.ponoBy, NoNe2.166
—2.171 no N.B.CaBenbeBy).

6.3. Dddexr Ixoynsa-Tomcona. Beruucnenne npupamieHus: TeMiepaTypbl BCICICTBHUE
apdexra Ixoymnsa-Tomcona (NeNe2.63 — 2.65 mo U.E.UponoBy, NeNe2.172 — 2 175
o N.B.CaBenbeBy).

Tema 7. Kunkoctu. Kanumnsipusie sisnenus (10 gac)

7.1. JlobaBouHOe (KamWJUISIPHOE) [ABJICHHWE B IKUJIKOCTU TII0J IPOU3BOJBHOU
noBepxHocThi0. @opmyina Jlamnaca (NeNe2.171 —2.191 no U.E.Uponogy).

7.2. llpupamenre CcBOOOJHON HSHEPTrUU IOBEPXHOCTHOTO CJIOSA KHUAKOCTU. Pacuer
KOJMYeCTBa TeIjia, HEOOXOAUMOTO JJsi OoOpa30BaHUS E€IUHUIBI  ILJIOIIAIN



MOBEPXHOCTHOTO CJIOS  JKUJAKOCTH TPU HM30TEPMHUYECKOM YBEJIMYECHUU €€
noBepxHocTH (NeNe2.192 —2.197 no U.E.Uponoy).



JlabopaTopHblie padoTs (36 yac.)

Jlaboparopnasi padora Nel. MaTtemMaTtnueckuid U (pU3NUECKUN MASTHHUK.

JlaboparopHasi pab6oTa Ne2. M3yueHue 1eHTpOOESKHOW CUIIbI HHEPLUH.

JlaGopaTopHasi paGota Ne3. 3aKOH COXpaHEHUS SHEPIUU HA IPUMEPE MASITHUKA
Makcseia.

JlaGopaTtopnasi padora Ned. /[uHamuKka TBEPAOro Tejla HA MPUMEPE U3YUYECHUE
IPELECCUN THPOCKOIA.

JlaboparopHasi pa6oTa NeS. YpaBHeHUE COCTOSHUA UAEANBHOrO rasza. ['a3oBble
3aKOHBI.

JlaGopaTopHnas padora Ne6. Pacnipenenenrie MakcBesia mo CKOpOCTSIM.

JlabGopaTopnas padora Ne7. OnpeeneHrue OTHOIICHUS TEIJI0OEMKOCTEN BO3/TyXa
IIPU MIOCTOSTHHOM JIaBJICHUU U TTIOCTOSTHHOM 00beMe.

JlabGopaTopnas padora Ne8. OnpeesieHre TEIIOEMKOCTH TBEP/IbIX TEI.

JlaGopaTopHasi padora Ne9. OnpenenieHre yIeIpHOro 3apsaia JIEKTPOHA - € K m
METO/I0M MarHeTpoHa.

JlabopaTopHas padora Nel(). MarnutHoe noJie 3emiu.

JlaboparTopnas padora Nell. M3smepenne RLC merogoM Mocta mepeMEeHHOTO
TOKA.

JlaGopaTopHnasi padora Nel2. HccnenoBaHne NETIM THCTEPE3UCA.

Jlaboparopnasi pa6ora Nel3. DkcrnepuMeHTalbHOE OmpeneieHue (POKYCHBIX
pACCTOSIHUM TOHKUX JIMH3.

JlaGopaTopHnas padora Nel4. Jludpakius cBeTa Ha IICIH.

JlaboparTopHnas padora NelS. Konsua HeroToHa.

JlaGopaTtopHass padora Nel6. Oxcnepument ®dpanka u I'epua ¢ HEOHOBOU
TPYOKOM.

I11.  YYEBHO-METOAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VYyebHo-MeToAnuecKoe 00eCIeYeHHEe CaMOCTOSATEIbHON paboThl 00yJatoUuXCsl 10
muctumuinHe «Ha3Banne quciuruiMHely npeactaBieHo B [Ipunokennn 1 u BKITrOYaeT B
ceost:

IUIaH-TpaUK BBIMOJHEHHUS] CaMOCTOSTENIbHOM padOThl MO JUCIUIUIMHE, B TOM
qyclie IpUMEpPHbIE HOPMbI BPEMEHH Ha BBITIOIHEHHE 110 KaXXI0MY 33JIaHUIO;

XapaKTepUCTHKA 3aJaHuil JUIsi CaMOCTOSITENIbHOM paboThl O00ydYaromuxcs U
METOUYECKIE PEKOMEH/IAINH TI0 WX BBITTOJHEHUIO;

TpeOOBaHUS K TPEJCTABICHUI0 U O(GOPMIICHHIO PE3YJIbTATOB CaMOCTOATEIbHOM
paboThI;



KPUTEPUU OLIEHKH BBITTOJHEHUSI CAMOCTOSITEILHOM PabOTHI.

Tax orce, 8 dannom pazoene HeOOXOOUMO YKA3aMb MPYOOEeMKOCHb KOHMAKMHOU
pabomwi 6 uacax (Hanpumep. 36 uacog pabomwl 6 yeiom, Uz HUX 4 uaca ayoumopHou
pabomwi), memamuxy, cneyuuky u memooudecKue pekoMeHOAyuu KOHMpOIUpyemou
CAMOCMOSAMENbHOU pabomuvl O OUCYUNTIUHE, BKIIOUASL KAK AyOUMOPHYIO (6 KOHmMaKme ¢
npenooasamesnem), max U 6HeAYOUMOPHYIO HACMb CAMOCMOSMENbHOU pabdomobl

obyuarowe2ocs.

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPU BBIIIOJIHEHUN BCEX

IV. KOHTPOJb JOCTHKEHMS LEJIEN KYPCA

JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY IOM.
[Tpuem 3K3amMeHa WK 3a4€T MOTYT OCYLIECTBISATHCA B popMax:
-TEeCTUPOBAHUS;
-YCTHOMW Cl1a4yy MAaTEepHAIIa;
- 110 pe3yJbTaTaM PEUTHHTA.

Ne | Kontposmpyem OrneHovHbBIE CPE/ICTBA -
n/n ble MOJTYJIH/ Koap! u sTansl popMupoBaHus HalIMEHOBAaHUE
pazzensl / TeMbl KOMIIETEHIU I TeKYIIUI IIPOMEXYT
JUCITUTLIAHBI KOHTPOJIb OuHas
aTTecTanu
s

1 | Pazmen 1. VYcrHbil onpoc | Dk3aMeH
dusnueckue (OIIK-2) | 3uaet (YO-1) Bonpocsr
OCHOBBI 1-16
MEXaHUKH YcTHbll onpoc | DK3aMeH

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

pabora (ITP-2)

Tecr (TTP-1)

YcTHbIl onpoc | DK3aMeH

YO-1 Bompocsr

Braneer %(OHTp)OJ'IBHa}I 1-16p

pab6ora (ITP-2)

2 Paznen 2. 3naer VYcTHbIl onpoc | Dk3aMeH
OCHOBBI (OIIK-2) (YO-1) Bomnpocst
TEPMOJIMHAMUKH 17-35
" VYcTHbIi onpoc | DK3aMeH
MOJIEKYIISIPHOM (YO-1) Bompocsr
bu3uKu Ymeer KonrpompHast | 17-35

pa6ora (T1P-2)
Tecr (TTIP-1)

Braxeer VYeTHbli onpoc | DKk3aMeH
(YO-1) Bonpocst




Konrponsnast | 17-35
pa6ora (TTP-2)
Paznen 3. VYeTHbli onpoc | DKk3aMeH
Onexrpocratuka | (OIIK-2) | 3uaer (YO-1) Bonpocst
Y TIOCTOSTHHBIN 36-53
AIIEKTPUYECKUI YcrHblii onpoc | DK3aMeH
TOK (YO-1) Bompocsr
Ymeer Kontponbnass | 36-53
pa6ora (T1P-2)
Tecr (TTP-1)
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bonpocst
Braneer Kontponbraas | 36-53
pa6ora (T1P-2)
Paznen 4. VYcrHblii onpoc | DK3aMeH
Onexkrpomarner | (OINK-2) | 3naer (YO-1) Bompocsr
U3M 54-75
VYerHbii onpoc | Dk3aMeH
(YO-1) Bonpocst
Ywmeer Kontponbnass | 54-75
pa6ora (I1IP-2)
Tect (ITP-1)
VYcTHbI onpoc | Dk3aMeH
(YO-1) Bompocst
Bianeer Kontponbnas | 54-75
pa6ora (ITP-2)
Pedepar
VYcrHbll onpoc | Dk3aMeH
(OIIK 2) | 3naer (YO-1) Bomnpocst
76-99
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bompocsr
Ymeer KonrponsHast | 76-99
pab6ora (ITP-2)
VYcrHbll onpoc | Dk3aMeH
(YO-1) Bompocst
Braneer KonTtponsHast 76-9%
pab6ora (ITP-2)
Paznen 5. VYcrHblii onpoc | Dxk3aMeH
BoxnoBas (OIIK-2) | 3naer (YO-1) Bompocsr
OTITHKA 100-111
YcTHbll onpoc | DK3aMeH
(YO-1) Bompocst
Ymeer Konrponsnas | 100-111
pab6ora (ITP-2)
YcTHbIl onpoc | DK3aMeH
YO-1 Bomnpocsr
Braneer %(OHTp)OJ'IBHa}I 100-1111
pab6ora (ITP-2)
Pa3nen 6. VYcrHblil onpoc | DKk3aMeH
KBanroBas (OIIK-2) | 3naer (YO-1) Bompocsr
busnka 112-126
Ywmeer VYcrHbil onpoc | Dk3aMeH




(YO-1) Bomnpocst
Kontponbnas | 112-126

pa6ora (T1P-2)
YcrHblii onpoc | DK3aMeH

(YO-1) Bomnpocst
Bianeer KontponbHas 112-126

pa6ora (T1P-2)

Pedepar

TurnoBble KOHTPOJIBHBIE 3aJaHUsl, METOAMYECKHE MAaTE€pUalibl, OIMPEAEISIONINE
MpOIEAYPHI OLICHUBAHUS 3HAHUW, YMEHUU U HABBIKOB U (WJIU) OMbITA JEATECIIBHOCTH, a
TaK)Ke€ KpUTEPUH W TTOKA3aTeNId, HEOOXOIMMBIE JIJIsl OIICHKU 3HAHWUH, YMEHUN, HAaBBIKOB
U XapaKTepU3yIolUe ATanbl (POPMHUPOBAHUS KOMIIETCHIIMH B MPOIECCE OCBOCHUS
o0pa3oBaresbHOM MPOrpaMMBbl, IpeacTaBiieHbl B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JIMUTEPATYPbI U UTH®OPMAIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIVIMHbI

OcHoBHas JuTEepaTypa
(onexmponnvie u newammvie uzoanus)
1)  Hetnad A.A., SBopckuit 5.M. Kypc ¢usuku: Yue6. moco6.— M.: Beicmi.

mik.,1989-2006 rr.

2)  Tpodumosa T.U. Kypc ¢pusuku: Yuebd. mocod. 1is By30B.—7-€. H3]., UCIIP.
— M.: Breicmr. mik.,2002.— 542 c.

3)  Kypc ¢pusuku: YueOnuk s By3oB: B 2 T. T.1.—3-¢ u3a. crep./Ilox pen.
B.H. JIozosckoro.—CII6.: M3a-Bo «JIanb»,2003.-576 c¢. T.2.—3-e n3n.—CII0.: U3n-Bo
«JIanpy, 2003.-592 c.

4)  Kanamuukos H.IT., CmonabipeB M.A. OcHOBBI (hu3uku: YueO. i By30B:
B 2 1.—2-¢ u3z. nepepad. T.1. —-M.: dpoda, 2004.—400 c. T. 2.-M.: [poda, 2004.—432
c.

5)  Kanammuukos H.IT., CmouasipeB M.A. OcHOBBI (QU3NKHA. YTPaKHECHHUS U
3agaun.— M.: [Ipoda, 2004.—464 c.

6)  Boubkenmireiin B.C. CoopHuK 3a1a4 mo odiiemMy kypcy ¢pusuku.—11 uzm.,

nepepad.—M.: Hayka, 1985.-384 c.



7)  UeproB A.l'., BopoOneB A.A. 3amaunuk o @usnke. YueOHoe mocodue s
CTYJICHTOB BTY30B.— 5-€ u3/l. nepepad. u gom. M.- Beicir. mkona, 1988, 527 c.

http://e.lanbook.com/books/38/ Baimmer M.I"., [ToB3uep A.A. Kypc oOmieit

busuku : YuebHoe nocoodue. 2-¢ uzaa., crep. — CI16.: UznarenbctBo «Jlanby, 2010. —

576¢.
http://e.lanbook.com/books/163/ snues A.Jl. ®usuka : YuebHoe mocodue. 2-¢

u3 ., uctp. — CII6.: U3gatenscTBO «Jlanby, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc ¢usuku: YueOuuk ans By3oB: B 2 1. T. 2.

6-¢ u3z., ucnp. u gomn. / [lox pea. B.H. JlozoBckoro. — CI16: M3narenbcTBO «JIaHby,
2009. — 608c.
http://e.lanbook.com/books/236/ Kypc dusuku: Yaeonuk s By30o8: B2 1. T. 1.

6-¢ u3x., ucnp. u gomn. / [lox pen. B.H. JlozoBckoro. — CI16: M3narenbcTBo «JIaHby,
2009. — 608c.
JlonoJIHUTe/ILHASI JIUTepaTypa

1) Odmutpuer B.®D., [Ipokodses B.JI. OcHorsl ¢pusnku.—M.: 2003.

2) CasenbeB U.B. Kypc oomieit pusuku: B 3 1.— M.: Hayka, 1976 — 88 rr.

3) Cusyxun JI.B. O0mwmii kypc pusuxu: B 5 . — M.: Hayka, 1974 — 88 rr. T.1.
Mexanuka.—M.: N3n1-80 MOTH, 2005.—-560 c.

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

5) Tenecuun P.B. MonekynspHas ¢usuka: Yued. mocobue s yH-TOB. - M3,
2-¢, nom. — M.: Bercmr. mik.,1973.—-360 ¢
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VI. METOANYECKHUE YKA3ZAHUSA
11O OCBOEHHIO JTUCHHAIIJIMHBI
Huciunnuaa «®u3uka» CTPYKTypupoBaHa 1o nOpuHOuny «OT YacTHOTO K

obmemy». Takoil moaXo7q B y4eOHOM TMpOIECCE TIO3BOJISIET TOCIEAOBATEIILHO
CHUCTEMAaTHU3WPOBATh 3HAHUS CTYJIEHTA, YTO CIOCOOCTBYET JIydllleMy YCBOCHHIO

JUCITUITIINHBI. HBy‘{CHI/Ie AUCHUILIMHBI IIPEAIIojaaracTt HOCTYH&TCJIBHBII\/’I noaxoda IIo
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MIPUHIIUITY YCIOXHEHHUSI OT 3HAKOMCTBA C TEOPHENM UM PACCMOTPEHHUS MPAKTUUECKUX
IIPUMEPOB, A0 CAMOCTOSITENBHOTO U3YUYEHHUS JUCIUTIIINHBI.

B npomecce wu3yueHuss Marepuana y4eOHOro Kypca MpearoiararoTcs
pazHooOpa3Hbie (opMbl pabOT: JEKIHUHU, MPAKTUYECKUE 3aHATHUs, J1a0OpaTOPHBIN
MPaKTUKYM, CAMOCTOSITEeJIbHAs padoTa.

Jlekuun npoBOASTCA B BHJE MPE3CHTAMH. B HUX OCBEWIAIOTCA BOIPOCHI,
COOTBETCTBYIOIIME TemaTtuke Jiekiuii (pasmen |). Hawmbomee BakHBIC BOMPOCHI |
TEOPEMBI pa30UpPaIOTCs YCTHO C y4acTHEM CTyAEHTOB. Llenb JIeKIIMOHHOTO Kypca — AaTh
3HaHUS CTYJIEHTaM B 00JacTh (PU3MKH, 3aJ0XKUTh HAYYHBIE M METOJI0JOTHYECKUE
OCHOBBI JUIsl CaMOCTOSITETIbHOM paldOThl CTYACHTOB, MPOOYAUTh B HUX HHTEPEC K
Oynymuieit mpodeccuu.

[Ipy wW3ydYeHUM AUCUUILIMHBI OCYIIECTBISIOTCS TEKYIIWW, IMPOMEKYTOUYHBIA H
WUTOTOBBIA KOHTPOJIb MO JUCHUTIINHE.

Texyuuii koutpoib (TK) ocHOBaH Ha ycTHOM ompoce pa3 B HeAento. OCHOBHAS 11€JTb
TK: cBOeBpeMeHHas OlLIEHKa YCIEBA€MOCTH CTYACHTOB, MOOYXKJIarolias ux padoTaTh
PaBHOMEPHO, UCKJIFOYasi MaJIbI€ 3arpy3Ky WK MEPETPY3KU B TCUCHUE CEMECTPA.

[IpomexxyTounsiii  kontposib (IIK) — ocymecTtBiasiercss B ¢dopMe pyOSKHBIX
koHTpodibHEIX paboT (PKP). M tectupoanus mo pasmenam. Llens IIK: moOynuth
CTY/JICHTOB OTYUTATHCS 3a YCBOCHHME pasjiesia JUCIUILIMHBI HAKOMUTEIbHBIM 00pa3oM,
T.€. CHayaJsa 3a IEPBBIM, 3aTEM 32 BTOPOU pazleibl Kypca. YcnemHoe Hanucanue PKP
MO3BOJISIET CTYACHTY PACCUUTHIBATH HA BBICTABICHUE JOCPOYHOM SK3aMEHAIIMOHHOU
OIleHKH. 3a KK oOydeHus npexycMmorpeHo 6 PKP u 6 ceancoB TecTupoBaHus.

Uroroseiii kouTposs 1o aucturummae (MKJ) - sto mpoBepka ypoBHS y4eOHBIX
JOCTHXKCHUW CTYAEHTOB IO BCEH AUCHMIUIMHE 32 ceMecTp. POpMblI KOHTPOJIS: 3a4eT.
[IpoBomuTCs TpamUIUMOHHBIM crocoboM. Illenh HTOroBOro KOHTPOJISA: MPOBEPKA
0a30BbIX 3HAHUM JUCIUIUIMHBI, TTOJTYYEHHBIX MPU €€ W3YyUYCHHH, JOCTaTOYHBIX JIJIs

MOCJIEAYIONIETo 00yUeHus U OyayIie mpodecCuoHaIbHON NeATeIbHOCTH.

PexoMenzanuu mo padore ¢ JUTEPATYPOM: NMPOCTYIIAHHBIA MAaTepUall JICKIUU
CTYIEHT JOJDKeH mpopaloTarh. J[ias 3TOro B mpoIlecce OCBOCHHUS TEOPETUUYECKOTO

Marcpuajia JUCHUIINIMHBI CTYACHTY HGO6XOI[I/IMO BECTHU KOHCIICKT JIGKI_II/Iﬁ n I[O6aBJ'IHTB



K JIEKIMOHHOMY MaTepuaidy HWH(GOpMalMIO, TMOJYYeHHYI0 U3 PpPEKOMEHIYeMOit
JUTEPATyphl WK UHTEPHET UCTOUYHUKOB.

KoHcnekr nekuui peKoMeHAyeTCcsl HauuMHaTh C IUIaHA M3JIaraéMoro MaTepuadna,
4yTOOBl A1 ce0s CTPYKTypUpOBATh COOTBETCTBYIOILYIO TeMy JeKIuu. KoHCnekT He
JOJDKEH OBITh NOCIOBHBIM. JKeNnaTeslbHO 3alMChIBAaTh JIEKIMOHHBIA MaTepHall KpaTko,
TOJIBKO CaMO€ CYHIECTBEHHOE. PEKOMEHJ0BAHO MCHOJB30BaTh MO IS 3aMETOK HIIN
BOIIPOCOB, KOTOpbIE CTYJEHT HE IOHSJI BO BpeMs JIEKLUUH, A TOro, 4TOOBI X
YTOUHUTHh Yy TpernojaBaTesii, HO NPEIBAPUTEIbHO TMOMbBITABIINCH HAWTH OTBET
CaMOCTOSITENIBHO.

K nexuusM HE0OXOAMMO TOTOBUTHCS. [Jis1 3TOTO CTYIEHT JOKEH MPOCMOTPETh
Matepuan Oyayuied JeKIUu 3apaHee, OTMETUTh sl ceOsi Haubojee CI0XKHBIC WIH
HENOHATHbIE MaTepuanbl JIEKUWH, C TEeM, 4YTOOBl 3aJaTb BO BpEMs JIEKIUH
COOTBETCTBYIOIIIME BOIMPOCHI MPENoiaBareto. Takol moaAXo/ MO3BOJUT Jierye u 0osiee
JI€TaIbHO YCBOUTH JAHHYIO TUCLUILIUHY.

[IpakTHueckue 3aHATHs HalleJEHbl HA 3aKpeIUIeHHUE JEKIMOHHOTo MaTepuana. K
HUM CTYJEHT JOJDKEH TOTOBUTBHCS 3apaHee CaMOCTOSITENIbHO, M3Yy4YMB IUIaH 3aHSATHS,
COOTBETCTBYIOIYIO TEMY JIEKIIMH, PEKOMEHJAOBAHHYIO IpernojaBaTesieM JUTepaTypy U
BOMNPOCHl I MOATOTOBKU. [IpoBeneHHEe MNpPaKTUYECKOro 3aHSATHS B ayJUTOPHUU
HAYMHAETCS C YCTHOIO OIpOca, TAKOW MOJXOJ JAaeT BO3MOXHOCTh MPENOJaBaTEIO
OLICHUTh TOTOBHOCTh CTYJEHTa K BBIIOJHEHHUIO T[IOCTaBJICHHBIX 3aJad B
COOTBETCTBYIOIIEH MPaKTUYECKON paboTe, a caMOMYy CTYJIEHTY MOJOMTH OTBETCTBEHHO
K TOATOTOBKE K 3aHATHUIO, YTO CIIOCOOCTBYET JIy4IIEMY YCBOCHHUIO HM3y4yaeMoOro
MmaTepuara.

JIabopaTopHBIil TPaKTUKYM IPOBOJIUTCS B JabopaTopusix kabeapsl puszuku. s
NOJITOTOBKU K 3aHATUIO CTYJEHTY HEOOXOJUMO M3YYHUTh METOJUYECKHE YKa3aHHs IO
naHHou padote. IIpu BBITOMHEHUH J1A0OPATOPHON PabOTHI CTYAEHTHI MPUOOPETAIOT
HABBIKM MPOBEACHUS (PU3MUECKOTO SKCIEpUMEHTa U 00pabOTKM HKCIIEPUMEHTATIbHBIX
naHHbIX. Bo Bpems 1a00paTopHOTo MpakTUKyMa CTYACHTHI 3HAKOMSITCS C YCTPOMCTBOM
Y TIPUHITUTIAMU IeHCTBUS (PU3MUECKUX PUOOPOB U UX DIEMEHTOB.

BueaynutopHas camoctosTenbHas pa0oTa HaleleHa Ha yriayOneHue W

3aKperIieHHe 3HaHWM CTYyAEHTOB MO AaHHOW aucuuiiuHe. CamocrtosiTenbHas padboTa



OnupaeTcs Ha JIEKIMOHHBIM Marepuall, MaTepual MNPAKTUYECKUX 3aHITUH U
7abopaTopHbIX pabOT, KpPOME TOrO JAOIMOJHHUTENIBHO CTYIEHT JOJDKeH H3y4yaTh
COOTBETCTBYIOIIYIO JMUTEpaTypy IO AucCHUIUIMHE «DuU3uKa», PEKOMEHIOBAHHYIO
npenojasareneM. Bua camocToATenbHOM pabOThl: MOATOTOBKA K JIEKIHUAM, K
MPAKTUYECKUM 3aHATUSM U K TaOOpaTOPHBIM paboTaMm.

PexoMeHaanum 10 TNOATOTOBKE K JK3aMeHY: [0 JIaHHOW JUCLMIUIMHE
PEeIyCMOTPEH dK3aMeH (2,3 cemecTp).

Ha 3auétHoli Hezene U B MEPUOJ, CECCUM HEOOXOJIMMO MMETh MOJIHBIM KOHCHEKT
JeKIUd U mpopaboTaHHBIE MpaKTHYECKUE 3aHsATHs. [lepedueHb BOMPOCOB K 3K3aMEHY
MOMEIIeHbl B (DOHJE OLIEHOYHBIX CpencTB (mpuiioxeHue 2). ['OTOBUThCA K craye
HK3aMEHa JIyYllle CHCTEeMATHYECKH: MPOCIYLIMBAas OYEPEIHYIO JEKLHIO0, MpopadoTaB

OUCPCOAHOC ITPAKTHICCKOC 3aHATHC, BBIIIOJIHNB 1 3alllUTHUB Ha60paTOpHI>Ie pa6OTI>I.

Vil. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

s ocymiecTBIeHUsT 00pa30BaTENBHOTO MPOIecca NaHHOW AMCIMILIUHBI JIEKIIU
MPOBOJATCA B MYJIbTUMEAUNHBIX ayJUTOPUAX B BUJE MPE3CHTAIMH, MPAKTUYECKUE
3aHSATHS TIPOBOJATCS B AyJUTOPHSIX, JAOOPATOPHBIH TPAKTUKYM IPOBOJMUTCS B
CHeIMaIM3UPOBAaHHBIX JlabopaTopusix Kadenpsl ¢uzuku. B MynbTUMEIHIHBIX
ayJIMTOPUSIX YCTAHOBJIICHO CIIeyrolee O0OpyJAOBaHHE: MPOEKTOP, HOYTOYK, JKpaH,

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

Ne Hata/cpoku Bun camocrosarenbHoM IIpumepubie | @opmMa KOHTPOIIS
BBITIOJTHCHHUS paboThI HOPMBI
n/m 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 Tectel, 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 camocrositensHON IIpumepnsie | dopma KOHTPOJIA
BBITIOJTHEHHS paboTsI HOPMEI
n/m BPEMEHH Ha
BBITIOJTHEHHE
1 19.02- 06.06. [Moxrororka k 3ausatusim | 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
TecTupoBaHuio Ne 2 u
PKP Ne 2
4 01.05-31.05 ITonroroBska k 10 Tectrr, PKP
tectupoBaHuio Ne 3 u
PKP Ne 3

CamocrosiTennbHasi paboTa CTYJIEHTOB

3a/1ay:

- CTUMYJIMPOBAHUEC

PUTMHUYHOU

ACATCIIbBHOCTU B TCUCHHC BCCTO CEMECTPA,

y4eOHOM,

I103HABATEIBLHOU 141

HalpaBJICHA Ha PEIICHUE CIICIYIOMINX

TBOPYECKOU



- COBEpIICHCTBOBAaHME HABHIKOB TIOMCKA HEOOXOAMMON HAyyHOM H  y4eOHO-
METOUYECKON JTUTEPaTypBhI;

- COBEpIICHCTBOBAHME YMEHUU pemaTh (PU3UYECKHe 3aladdl Pa3IUYHOrO YPOBHS
CJI0KHOCTH;

- pa3BUTHE aHAJIMTUYECKOTO MBIIIJIEHUS] © KOMMYHUKATUBHBIX CIIOCOOHOCTEH.

[Ipy mOArOTOBKE K NPAKTUYECKUM 3aHATUSAM CTYIAEHThl HM3YyYalOT HAy4YHYIO,
y4eOHYIO0 U METOAUYECKYIO JINTEPATYpy IO COOTBETCTBYIOLIEH TeMe (CM. TEMBI 3aHATHUI
MPAKTUYECKON YacTH Kypca).

IIpu mnoaroroBke k TectupoBanuto U PKP cTyaeHTBl pyKOBOACTBYIOTCS
TpeOOBaHUAMHU K MX MOATOTOBKE, MPEICTABICHHBIMU B Meauanpe3eHtauuu «Kparkuii
KypcC JeKIud no aucuuiuimHe «Pusuka»». lIpumepnbsie Bapuantel PKP 1 tecToBBIX
3a/IaHNM, a TaK)KE KPUTEPUU UX OLICHUBAHHUS IPEJCTABIICHBI B MPUIOKEHUH 2 «DPOHJ
OLICHOYHBIX CPEJICTBY.

1. PaGora ¢ TeopeTH4ecKUM MaTepHAIOM.

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

3agaum:

- IpUOOpPETEHNE HABBIKOB CAMOCTOSTEIHHON pabOThI C JIEKIIMOHHBIM
MaTepHaIoM;

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTOJTHUTENBHOU JTUTEPATYPOM, TTOJIb30BATHCS UHTEPHET — PECYPCAMU;

- YMEHUE aHAJIU3UPOBATh NPAKTUYECKUE 33]1a4U, CTABUTH U PEIATh aHAJIOTUYHbIC
3a/1a4u.

PabGoTta ¢ TeopeTMuecKuM MaTepHaloM JAOJKHA OCYIIECTBISATHCA Ha OCHOBE
JIEKIIMOHHOTO Kypca IUCUUIUIMHEL. /{151 3TOro CTyAEHT NOKEH BECTH KOHCIEKT JIEKLIUN
U YMETb paboTaTh C HUM.

Pabota ¢ nuteparypoii mpeanonaraeT caMoCTOATENbHYIO0 paboTy ¢ yueOHUKaMH,
KHATaMH, y4e€OHBIMH  MOCOOMSIMH, y4eOHO-METOAMYECKUMHU TOCOOUSIMH IO
BBINIOJIHEHUIO KYpPCOBOW pabOThl U BBIMYCKHOW KBalU(UKAIMOHHOW paboOThl, C
HOPMATHBHO-IIPAaBOBBIMM  HUCTOYHMKaMu. [lepeueHp  nuTeparypbl:  OCHOBHOM,

JOTOJHUTENBHOW, HOPMATHBHOM M HMHTEPHET-PECYpPCOB NpHBEAEH B pasgene V



«Y4uebHO-METOANYEeCKOe  OOeCTleYeHne  JUCIUIUIMHBDY — HacTosmed  pabodei
POTrPaMMBI.

YMeHue caMoCTOsITeIbHO padoTaTh € JUTEpPaTypod SBISIETCS OJHUM U3
BOKHEUIIUX YCIOBUW OCBOCHMS JUCHUIUIMHBL. [lowck, wu3yueHue u mpopaboTka
JUTEPATYPHBIX HCTOYHUKOB (HOPMHUPYET Yy CTYJECHTOB HAy4YHBIM crnoco0 MO3HAHUA,
BbIpA0AThIBAECT HABBIKM YMEHUSI YUMUTHCS, TIO3BOJIIET B JIaJIbHEUIIIEM B MPAKTUUYECKOM
paboTe Mocje OKOHYAHMSI YHMBEPCHUTETa MPOAOHKATh MOBBIIMIATH CAMOCTOSITEIHHO
CBOIO KBaIM(UKAIMIO ¥ MPUOOPETAaTh HY)KHBIC KOMITETCHIIUU TSI TaTbHEHIIIETO pOoCcTa
B npodeccum.

CamocrosiTenbHas paboTa ¢ IUTepaTypHbIMU UCTOUYHUKAMU TPEOYET OT CTyACHTa
YCUTYMBOCTU, TEPIECHHUS U COCPEIOTOUYCHHOCTH. YUTOOBI JIydllle MOHSATH CYIECTBO
BOIIPOCA, KEJIATEIbHO 3aKOHCIEKTUPOBATh HM3Yy4YaeMbI MaTepHall, CIEJIaThb HYKHbBIC
MOMETKHU, OTMETUTh BOIIPOCHI [ KOHCYJIbTAIIMH C TPENO/1aBaTEeIeM.

2. IToaroroBKa K KOHTPOJbHBLIM padoTam.

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

3agaum:

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

-  TOpUOOpEeTeHHE HABBIKOB CaMOCTOSATEIbHOM pabOThl C OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATYPOil, MOJIb30BAThCS HHTEPHET — PECYPCAMHU;

- YMEHHE aHAJIU3UPOBAThH MPAKTUUECKUE 3a/1a4l, CTABUTh U pPeIlaTh aHAJIOTUYHbIC
3a7a4H.

KoHTposbHbIE pabOThl TO3BOJISIIOT 3aKPEMUTh TEOPETUUECKU MaTtepuai Kypca. B
nporecce u3ydeHus (U3UKU CTYJIEHT JOJKEH BBITIOJHUTH B KaXXJIOM CEMECTpe TpHU
KOHTPOJIbHBIE paloThl. Permrenne 3amady KOHTPOJBHBIX PaOOT SBISIETCS TPOBEPKOM
CTEMEHW YCBOCHMS CTYJEHTOM TEOPETHMUECKOTO Kypca, a OIleHKa IpernojaBaTelis Ha
paboTy moMorarmT eMy J0padoTaTh W MPAaBUIBHO OCBOUTH PAa3IMYHBIC pa3Jieibl Kypca
¢busuku. Ilepen BbIMOMHEHWEM KOHTPOJBHOW pabOThl HEOOXOAMMO BHHMATEIBHO
O03HAKOMHUTBCS C MPUMEpPaMH pEIIeHUs 3ajad 10 JaHHOW KOHTPOJBHOW padorte,
ypaBHEHUSIMHU U (HOpPMyJIaMH, a TAKKE CO CIIPABOYHBIMHA MaTEpUATIaAMHU.

MeToanyeckue yKa3aHusi K BbINOJIHEHUIO KOHTPO/IbHO paboTbl.



KoHnTponbHyt0 paboTy ciieyeT BHIMOIHATh aKKypaTHO. [ MOSCHEHHsI peIIeHUs
3aJlayd TaM, TJI€ 3TO HYXKHO, aKKypaTHO CJellaTb YepTek; pelIeHue 3aJadyud |
UCIIOJIb3yeMble (POPMYJIbI JTOJKHBI COMPOBOXKAATHCS IMOSICHEHUSIMH; B TMOSCHEHHUAX K
3a/laye HEOOXOJUMO YKa3blBaTh T€ OCHOBHBIE 3aKOHBI U (OPMYJbl, Ha KOTOPBIX
O0asupyercs peuieHUue JaHHOW 3a/Jaud; MpU MOJIYYECHUH pPacueTHON GOpMysbl s
pElIeHs] KOHKPETHOW 3a/ladyd MPHUBOJUTH €€ BBIBOJ; 3a/a4y PEKOMEH]YETCS PELIUTh
cHayasia B oOlEeM BHUIE, T. €. TOJBKO B OYKBEHHBIX O0O0O3HAUYECHMSIX, TMOSICHSIS
NpUMEHSEeMblE TNpu Hanucanuu (opmyn OyKBEHHbIE OOO3HAUEHUS; BBIUHUCICHHUS
clenyeT NPOBOAUTH C IOMOIIbIO TOJCTAHOBKU 3aJaHHBIX YKCIIOBBIX BEJIMYUH B
pacuetHyto Gopmyiny. Bce HeoOXonMMble YMCIIOBBIE 3HAYEHHS BEJTMUUH JI0JKHBI OBITh
BbIpakeHbl B cucreMe CH (cMm. cmpaBouHble mMaTepuaibl). [1o okoHYaHue pereHus
IPOBEPUTHh EAMHMIIBI MOJTYYEHHBIX BEJIMYMH MO pacyeTHOM (QopMylie M TEM CaMbIM
NOATBEPJUTh €€ MPABWIBHOCTh; KOHCTaHThl (DU3UYECKUX BEIUYUH U Jpyrue
CIIPaBOYHBIE JAHHBIE BEIOMPATH U3 TAOIULL.

BoinosiHenue j1a60paTopHBIX padoT.

Heab: mosydyuth XOpoUIME 3HAHUSA MO AHMCLUMIUIMHE W HAy4YUTbCS paboTaTh
CaMOCTOSITEIIBHO.

3agaum:

- NpUOOpPETEHHE HAaBBIKOB CAMOCTOSATEIbHON paldOThl MpPHU  BBINOJHEHUU
71a00paTOPHOTO MPAKTUKyMa 3HAKOMCTBO C YCTPOHCTBOM W MpPHUHLMIIAMU JEHCTBUS
dbuznyeckux npuOOPOB U UX IJIEMEHTOB,

-  TpUOOpETeHHE HABBIKOB CaMOCTOSATEIBHOM pabOThl C OCHOBHOM U
JOTOJHUTENBHON JIUTEPATYPOM, NOJI30BATHCS HHTEPHET — PECYPCAMU;

- YMEHHE aHAJIM3UPOBATH PE3yJIbTaThl (PU3MUECKOTO SKCIEPUMEHTa, CTaBUTh U
pelaTh aHaJIOTMYHbIC 3aa4H.

[Ipn mpoxokJIeHUU J1Ta0OPATOPHOTO MPAKTUKYMa KaXKIbId CTYIEHT BBIMNOJHSET
HECKOJIbKO JlabopatopHbix pabot. Ilepen BbimogHEHHEM JabOpaTOpPHOM pPadOTHI
CTYIEHT JOJDKEH O3HAKOMHUTCS C METOJAWYECKMMH YKa3aHUSIMH K JIaHHOHM pabore,
MOJATOTOBUTBHCS K YCTHOMY OIPOCY IO TEOPETHUECKOMY Marepuany, KOTOPBIM Tam

NpUBENIEH, Pa300paTbCsi C METOAMKON MpoBeneHus (U3MUECKOTO SKCHEPUMEHTa H



06pa6OTKI/I OKCIICPUMCHTAJIbHBIX HOAHHBIX; OTBCTHUTb Ha KOHTPOJIbHBIC BOIIPOCHI,

COCTaBHUTBh OTYCT.

KpuTtepun oieHKH caMOCTOATEIbHOI padoThI — 1a00paTOPHOIl padoThI

50-60 6a10B

61-75 6a110B

76-85 0aJL10B

86-100 6aJ110B

®
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KYPCOBBIE PABOTHI — HE IPEAYCMOTPEHBI.
PexoMeHaauuu mo HanucaHuW U opopmiieHuI0 pedepara

Pedepar sBusieTcss omHON U3 GOpM CaMOCTOSITEIHPHOTO MCCIICOBAHUS HAYYHOU




npoOJieMbl Ha OCHOBE HM3YYECHHs JUTEPATYphl, TUYHBIX HAOIIOJCHUN U MPAKTUYECKOTO
onbiTa. Hamucanue pedepata momoraer  BbeIpaOOTKE HABBIKA CAMOCTOSITEIBHOTO
HAYYHOTO MOUCKA U CTIIOCOOCTBYET K MPUOOIICHHUIO CTYACHTOB K HAy4yHOI paboTe.

TpebGoBanus k HanmMcaHUIO U opopMIIeHHUIO pedepaTa:

- pedepar nevaraercss Ha cTaHAApTHOM Jucte Gopmata A4, neBoe noie 30 MM,
npaBoe moiie 15 mm, BepxHee u HmxkHEe — 20 MM, mpudt Times New Roman, pasmep
mpudTa 14, MexcTpounslii uatepBai — 1,5. O0beM pedepata 10KeH OBITH HE MEHEE
15 cTpanull, BKiIIOYas CIIUCOK JIMTEPATYPhI, TAONULIBI U TpaduKi;

- paboTa MOMKHA BKIJIIOYATh: BBEJCHHUE, TJIe€ OOOCHOBBIBACTCS AKTYalbHOCTH
npoOJieMbl, 1[eJIb U OCHOBHBIE 3a/laud HCCIICIOBAHMS; OCHOBHYIO 4YacTh, B KOTOPOM
PacKpbIBaETCs COACpKAHUE TPOOIEMBI; 3aKII0YEHHUS, B KOTOPOM 00001Iat0TCS BHIBOJIBL;
CIIMCKA UCIIOJIb30BaHHOM JIUTEPATYPHI;

- KaX/IbIi HOBBIM pa3jiel HAUMHAETCSl C HOBOW CTpaHUIIbI, CTpaHUIIbI pedepara
pUCYHKaMU JOJDKHBI MMETh CKBO3HYIO HyMepanuro. [lepBoil crpanunen sBisercs
TUTYJIBHBIN JINCT, HOMEp CTPAaHUIbI HE IpocTaBiiieTcs. Homep nucra npocrasisercs B
LHEHTpe HWXKHEW yacTu Jucra. Ha3zBaHue paszmena BbLIEISETCS KUPHBIM HIpU(TOM,
TOYKa B KOHIIC HAa3BaHUA HE CTAaBUTCs, Ha3BaHWE HE noauepkusaerca. Ppassl,
HAYMHAIOIIUECS C HOBOU CTPOKH, II€YATAKOTCA C OTCTYIIOM OT Hadayia CTpoku 1,25 cwm;

- B paboTe MOXKHO WCHOJB30BaTh TOJBKO OOIICTIPUHATHIE COKpAIICHHUS U
YCJIOBHBIE O003HAUYCHMUS;

- ipu O(pOPMJICHUU CCHUIOK CJIEIYEeT COOJII0aTh CIEMYIONIUE MPABUIIA: IIUTATHI
MPUBOJATCS C COXPAHEHHEM aBTOPCKOIO HAMKMCAHUS WU 3aKIIOYAlOTCS B KaBBIUKH,
KaXJasi 1[uTaTa JOJDKHA COMPOBOXKIATHCS CCHUIKOM HAa MCTOYHUWK, MPU LUTUPOBAHUU
TEKCTa B KBAJPATHBIX CKOOKAX YKa3bIBAETCS CCHUIKA HA JIMTEPATYPHBIA HUCTOUYHHK IO
CIIUCKY HCMOJb30BAaHHOM JINTEPATYphl U HOMEP CTPAHUIIBI, HA KOTOPOUW IMOMEIECH B
9TOM MCTOYHHUKE IIUTUPYEMBIN TeKCT, Harpumep [6, ¢. 117-118].

- CIIMCOK JIMTEPATYPHI TOJKEH BKIKOUATh HE MeHee 10 MCTOYHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIOYAETCS B Yachl CAMOCTOSTEILHOM
paboThI.
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IHacoopr

(¢oHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE DU3HKA

(HamMeHOBaHME AUCIUIUINHBI, BUI IPAKTUKH)

Kon u (¢opmyaupoBka | ITansl (HOPMUPOBAHUA KOMMIETEHITHH
KOMMETEeHIIHHU
NK-24 - cmoocobHocTts  u | 3HaeT OCHOBHBIC (DH3UYECKHUE 3aKOHBI 1
TOTOBHOCTh MOHUMATh u KOHIICTII[IH: 3aKOHBI
aHAJIM3UPOBATh  MPOLECCHl U KIJIACCUYECKO MEXaHUKH,
SIBIICHUSI MOJIEKYJIIPHOU BOKHEHIINE KOHUEIUN
ouodusukwy, MEXaHU3MBbI CTaTHCTUYECKON (DU3UKU U
BO3HMKHOBEHHSI B OpraHU3Me TEPMOIUHAMUKH;
MATOJIOTHIECKUX MIPOIIECCOB, HauboJee BaXKHbBIE U
00yCIIOBIIGHHBIE  HApYIICHUEM (hyHIaMeHTaTbHBIC JOCTKEHUS
CTPYKTYpPHI u ¢byHKIIN (u3nIecKoiil HayKu;
MaKpOMOJIEKYJ,  HCIIOJIb30BaTh
MeTOAsl  (CreKTpodhOoTOMETpHS,
CHEeKTpo(IyOpUMETpHS,
MarHUTHO-PE30HaHCHAs
ToMorpadus (MPT),
KOMIIBIOTEpHAs TOMOI‘pa(bI/Iﬂ VYMmeet IIPUMEHATH q)HfSH‘IeCKI/Ie 3aKOHBbI
(KT), MOJICIIMPOBAHUE K aHaJTM3y HanboJjee BaKHBIX
CTPYKTYPBI 0EJIKOBBIX MOJIEKYII C YaCTHBIX CIIy4acB U HpOCTCﬁmHX
HCII0JIb30BaHUEM 3ajaq;
BBIYHMCIINTETLHON TEXHUKH, IIPOBOJANTH N3MCPCHUA
nHppaKpacHasi  CIEKTPOCKOIHUS buznuecKux BEJIMYUH u
(MKCO), ANEKTPOHHBIN OIIEHKY MOTPENTHOCTEN
ImapaMarHuTHbIM PE30HaHC H3MepeHHﬁ;
(3I1P), SIIePHO-MarHUTHBIH
pe3onanc (SIMP), komnbroTepHas
nepmorpadust (KJ), mucnepcus
onrtuyeckoro Bpamienus ({OB) B
HAy4YHO-UCCIIEOBATENbCKOH U
JIMaTHOCTHYECKOW JAESITETbHOCTH.

Bnageer OCHOBHBIM JKCIIEPUMEHTATEHBIM

MaTepHajIOM, OCHOBHBIMH
HaBBbIKaMH [OMCKA HAyYHOU
WHPOpMAIUK, HEOOXOAUMOTO
Ut pa3pabOTKK COOCTBEHHBIX
IIPOEKTHBIX PELICHUN B
HCCIEAYEMOM IIPEIMETHOM
oOnactu




MOK-25 - cnocobHOocTh W | 3Haer OCHOBHBIE TOJIO’KEHUS

TOTOBHOCTh MIOHUMATh u KJIACCUYECKOM

aHaMM3UpoBaTh Ouoduznveckne 3IIEKTPOANHAMHKH, TEOPHIO

u (hHM3UKO-XUMUIECKUC KOJIcOaHWH W BOJH, HMCXOIHBIC

MPOIIECCHI u SBJICHUS, MPUHLMIIBL KBaHTOBOMU

OPOMCXOASIINEe B KIETKax MEXaHUKH;, OCHOBHBIC ITOHSTHUS

pa3IMYHBIX TKaHEH oOpraHu3Ma (M3UKH aTOMOB, aTOMHOTO siipa

yernoBeka (BUABI  TpaHCIIOpTa W 3JIEMEHTapHBIX YaCTHUIl; CBS3b

pa3IMYHBIX ~ BEHIECTB  4epes ¢bu3uKu c TEXHUKOH,

KIJICTOYHBIE MeMOpaHBI, MIPOU3BOACTBOM, JIPYTUMUA

MEXaHHU3MBI reHepaIim HayKamH,

MeMOpaHHBIX MOTEHIINANIOB,

MEXaHU3MBI ﬂeﬁCTBI/Iﬂ YMmeet IIPUMCHATHh CBEACHUS U3

pasIUYHBIX AHTHOMOTHKOB HAa SJICKTPOAMHAMUKHU, TCOPUH

IIPOHULIAEMOCTh KJIETOYHBIX KoyeOaHuii 1 BOIH, QH3NKH

MeMOpaH, MEXaHU3MbI 4TOMHOI0 s/ipa IIpH PCLICHUH

KJIETOUHOH peuenuumy, KOHKPETHBIX 3a/1a,

MEXKJIETOYHbIE

B3aUMOJICUCTBUS), a TaKXke

MeToabl uXx uccienoBanus (D11P,

AMP, K, OB, HKC,

ononokannonneiii Metoz (BJIM),

ANEKTPONPOBOAHOCTD KIETOYHBIX

MeMOpaH, ANEKTPUIECKUN

MpOGOi, KATOPHMETPHS). Brnageer HaBBIKaMU paboThI ¢ MpUOOpaMH;
OTIBITHBIMU (paKTaMH, KOTOPBIC
JIeKaT B OCHOBE HanboJee
BaXHBIX (PH3MYECKUX 3aKOHOB

MK-26 - cnoocobHocts W | 3Haer OCHOBHBIE METO/IbI U TIPUEMBI

TOTOBHOCTh aHaJM3MPOBAThH npoBeJieHus (PU3NIECKOTO

MIPOIIECCHI u SIBIICHUS, AKCIIEPUMEHTA, U JIEMEHTapHBIC

n3ydyaceMble MEIUIHCKOM croco0bl 00paboTKH

onodusukoir  (Omoduzmueckue SKCTIEPUMEHTAIBHBIX JaHHBIX;

MEXaHU3MBI BO3HUKHOBEHHS YCTPOWMCTBO W MIPUHIIUTIBI

BHEIIHUX AJIEKTPUYECKUX ITOJIEH neicTBus pru3nIecKux mprudopoB

TKaHeu 5 OPraHoB, W DJIEMEHTOB;

onoduznuecKkue OCHOBBI

perucTpauuu

anexkTpokapauorpamMmmel  (OKI),

KJIETOYHBIN reHe3 OKT, | YmMmeer NMPOBOAUTH u3MepeHust

KJICTOUHBIH ['eHE3 (pu3HYecKHX BeJIHYMH U

3JIeKTp03Hueq)an0r13acpHH @3D), OLEHKY norpeuHocreii

MEXaHMYECKHE CBOMCTBA MBbIIIIII, W3MepeHHii;

KOCTel M CTEHKH KPOBEHOCHBIX
COCY/IOB, OHMoMeXaHNYECKHE
SABJICHUSA B JICTKHUX,
FeMOJMHAMHYECKUE  IMPOILIECCHI,
MEXaHU3MBI TpaHCIIopTa
BEILIECTB yepes SIUTENUN
KHUIIICYHUKA, He(pPOHOB,




aJIbBEOIT)

Bnaneer

HaBbIKaMH PCHICHUA

HUCCIICO0OBATCIBCKUX 3a1a4

Ne | Kontpomupye OneHoYHbIE CPEICTBA -
n/n | wmbie moaynu/ | Kozasl u aTamsl popMupoBaHUs HauMEHOBaHHE
pasnensl / KOMITCTCHITH I TEeKYIIUHA KOHTPOJIb | TIPOMEKYT
TEMBI ouHas
T CIUATUTHHBI aTTecTalu
s

1 Paznen 1. VYcerHblii onpoc DK3amMeH
dusnueckue (ITK-24, 3naer (YO-1) Bomnpocst
OCHOBEI [1K-25, 1-16
MEXaHHUKHU [1K-26)

VYcrHbIl onpoc DK3aMeH

(YO-1) Bompocsr
Ymeer Kontponsnas pabora | 1-16

(TIP-2)

Tect (ITP-1)

VYerHbll onpoc DK3aMeH

(YO-1) Bompocst
Brnaneer KontponbHas pabora | 1-16

(TTP-2)

2 | Pazgen 2. (TIK-24, 3naer YcTHBI onpoc DK3aMeH
OCHOBBI T1K-25, (YVO-1) Bomnpocsl
TEPMOTMHAMH | [TK_6) 17-35
KU U YcTHBII onpoc OK3aMeH
MOJICKYJISIPHOM (YO-1) Bompocsr
bu3uKu Ymeer Kontponshas pabora | 17-35

(TTP-2)

Tect (TTP-1)

VYcrHblil onpoc DK3aMeH
Braneer (YO-1) Bomnpocst

KonrponsHas pabora | 17-35

(TTP-2)

3 Pasznen 3. (TIK-24, VYcrHbIl onpoc DK3aMeH
DnekTpocTatd | [IK-25, 3HaeT (YO-1) Bonpocht
Kau TTK-26) 36-53
MTOCTOSTHHBIN VYeTHbI onpoc DK3aMeH
AIIEKTPUUYECKHU (YO-1) Bonpocst
i TOK YmMmeer KonTposnpHas padora | 36-53

(TTP-2)

Tecr (T1P-1)

VYcerHblil onpoc DK3aMeH
Bnaneer (YVO-1) Bonpocst

KontponbHas pabora | 36-53




(TIP-2)

Pasnen 4. (TTK-24, VYcTHbIH onpoc DK3aMeH
Onekrpomarse | [[K-25, 3Haer (YO-1) Bompocsr
THU3M T1K-26) 54-75
VYcerHblii onpoc DK3aMeH
(YO-1) Bomnpocst
Ymeer KonrtponbHas padora | 54-75
(TTP-2)
Tect (I1P-1)
VeIl onpoc DK3aMeH
(YVO-1) Bonpocst
Bnaneer Konrtponbnas padora | 54-75
(TIP-2)
(TTK-24, VYerHbIl onpoc DK3aMeH
[1K-25, 3Haer (YO-1) Bompocst
TK-2 76-99
) VYcrHbIl onpoc DK3aMeH
(YO-1) Bompocsr
Ymeer KonrponsHas pabora | 76-99
(TIP-2)
VYcrHbIl onpoc DK3aMeH
Braneer (YO-1) Bompocst
KonrponsHas pabora | 76-99
(TIP-2)
Paznen 5. (TTK-24, VYcrHblii onpoc DK3aMeH
BomHoBas T1K-25, 3HaeT (YO-1) Bompocst
OITHKA MK-2 100-111
0 VYcrHbIl onpoc DK3aMeH
(YO-1) Bompocsr
Ymeer Kontponsnast pabora | 100-111
(TIP-2)
VeIl onpoc DK3aMeH
Braneer (YO-1) Bompocsr
KonTponpnas padora | 100-111
(TIP-2)
Paznen 6. (TTK-24, VYcrHbIl onpoc DK3aMeH
KBanrtoBas TIK-25, 3Haer (YVO-1) Bonpocsr
¢duznka . 112-126
HK-26) YcerHblit onpoc DK3aMeH
(YO-1) Bompocst
Ymeer Kontponbnas padora | 112-126
(TTP-2)
VYcrHbIil onpoc DK3aMeH
Brazeer (YO-1) Bomnpocst
KontponsHast pabora | 112-126

(TTP-2)

IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI




Kon u Jranbl ((pOpMUPOBAHUSA KpUTEepUn MoKa3aTeJu
dopmyaupoBka KOMIIEeTeHI[HU
KOMIIeTEeHI[UH
IIK-24 - 3HAHUE CrniocoOHOCTB
CIIOCOOHOCTR u OCHOBHBIE (hU3UIECKUX chopmyIupoBaTh
FOTOBHOCTH ¢busnueckue 3aKOHOB; OCHOBHBIE (pu3nUecKue
IIOHHUMAaTh n .
AHAT3HPOBATE 3aKOHBI; OCHOBHBIX 3aKOHBI;
IPOLIECCHI U SBICHHS OCHOBHBIC METOJ0B U CIOCOOHOCTH MPOBECTH
MOJEKyISAPHOM METOMBI 1 IPHEMOB (U3NYECKUIA IKCTIEPUMEHT
onodusuky, TIpHCMBI IPOBEJICHHUS ¥ OCYIIECTBUTH 06PabOTKY
MCEXaHU3MbI IIPpOBCACHUA
BO3HUKHOBCHHA B (bli)/I3I/ILIeCKOFO (bHSquCKoro SKCHepHMeHTaﬂbHBIX
AKCIIEPUMEHTa U .
OpraHu3Me OKCTICpUMEHTA U | - o JAaHHBIX; CIIOCOOHOCTD
MaTOJOTHYECKUX CITIOCOOBI 6046 chopmyIupoBaTh
00paboTku
HPOLECCOB, 00paboTKu P OCHOBHEIC B3aMMOCBSI3U
AKCIIEPUMEHTAIbH
0bycioBAeHHbIE 3HacT IKCTIICPUMCHTAIIb P (bU3UKH C TEXHUKOH,
HapyIICHUEM . . BIX JIAHHBIX;
CTDVKTVDEL . (moporoBbIit HBIX JaHHBIX; IPOH3BOCTEOM H
PYKTYp yPOBCHE) OCHOBEI 3HaHUE OCHOB
KIHH UMHU HayKaMH
®yH 1 B3aUMOCBSI3U B3alMOCBA3HU ApYT yK
MaKpOMOJICKYT, HanboJIee BaXKHbBIC U
HCIIONB30BAT (bu3HKY C busuKU ¢
METOIBI TEXHHUKOH, TEXHUKOM, (bynnamenTanbHble .
(criexTpodoTomMeTpH TPOU3BOICTBOM U | 11y 3poncTBOM H JOCTIDKCHHS (PH3HICCKOM
1, OpYrUMU p—— HAyKH
CHEKTPOGITyOPUMETP HayKaMu
us, MarHMTHO- Hambomee HayKaM#
pe30HaHCHas BAKHEIE H HauOosee
tomorpadus (MPT), dyHmaMeHTansH | BOXKHBIC U
KOMITBIOTEPHAS ble JocTkeHnus | QyHIaMeHTaIbHbI
tomorpadpus  (KT), o
¢busnueckoi € IOCTHKEHUS
MOACIIUPOBAHUC o
o —— HayKu buznueckoi
OEJIKOBBIX MOJIEKYII C HayKH
UCIIOJIb30BaHUEM YMEHUE Ha CIIOCOOHOCTH PEUIUTh
:ZSHH;;;JT CJIbHOU IPUMEHATH OCHOBE 3aj1avy,
H q)paKp’aCHaﬁ 3aKOHBI GU3UKKA | QPU3NYECKUX BOCII0JIb30BABIINCH
CTIEKTPOCKOHS IS 0OBSICHEHUS 3aKOHOB pelarh OCHOBHBIMH (1)I/I3I/I‘~IGCKI/IMI/I
(UKC), Pa3IMYHBIX jayaum; yMenme | SAKOHAMH CHOCO6HOCVTI>
3IIEKTPOHHBIH IIPOLIECCOB; HCTIONB30BATE MpoBeCcTH (HU3HUSCKUN
NapaMarHUTHBIN IPUMEHATH OKCIIEPUMEHT U
METO/JIbI U
pe3oHaHC (OI1P), JIOTUYECKUE OCYIIECTBUTH 06p360TKy
. i MIPUEMBI
AACPHO-MArHUTHBIN YMCCT HpI/IeMBI p 3KCHepI/IMeHTaJ'II)HBIX
PE€30HaHC (HMP), (HpO,ZIBI/IHYTBH\/'I MBILNUJICHUS - MMPOBCACHUA JIAHHBIX; HAYYHO
b
KOMIBFOTCpHAL ) aHaJIM3 U CUHTE3 | (DU3UYECKOTO 06OCHOBEIBATE
aepmorpadus - (KAL), 1IpY peIICHUN IKCTIEPUMEHTA U
nucrepenst sanau: MIPUHIMAEMbIE METO/IbI
ONITUYECKOTO Ha ‘{HJO CIIOCOOBI pewenus
Bpamenus (J1OB) B Y 00paboTkH npodeCCHOHATBHBIX 3a1a4
HAyqHO- 00OCHOBBIBATH
AKCIIEPUMEHTATBH
HCCIIe/I0BATENIbCKOM HPUHAMACMBIC _
W IMAarHOCTHYECKOMN MeTojIbl pemenus | bIX AaHHBIX,
NEeATEIbHOCTH. npodeccuoHanbH | YMEHHE
IK-25 - BIX 3aJ1a4 [PUMEHSATH
CIIOCOOHOCTH u

JJOTHYCCKHUC




TOTOBHOCTh
MMOHUMATh "
aHAJIM3UPOBATH

omodusnueckue U
(PM3UKO-XUMUYECKHE

MPOILIECCHI u
SIBIICHUS,
MIPOUCXOSIIINE B
KJIETKax pa3IM4YHbIX
TKaHel  opraHuzMma
YeIoBeKa (BUOBI
TpaHCHOpTa
Pa3NUYHBIX BEIECTB
gyepes KIJIETOYHBIE
MeMOpaHBbI,
MeXaHU3MBbI
reHepaun
MeMOpaHHBIX
MOTEHIMAJIOB,
MEXaHHU3MBI

NEHCTBHS pAa3THIHBIX
AHTUOMOTUKOB Ha
MIPOHUIIAEMOCTh
KIIETOYHBIX
MeMOpaH,
MEXaHU3MBI
KJIETOUHOU
penentuu,
MEXKJIETOUHbIE
B3aUMOJICHCTBHS), a
TakK€ METOABl WX
uccnenosanus (OI1P,
AMP, KA, OB,
HKC,
OHMOJIOKAIIMOHHBII
METOH (bJIM),
AJIEKTPOTIPOBOTHOCTh
KIIETOYHBIX
MeMOpaH,
3JIEKTPUUECKUN
po0Ooi,
KaJIOpUMETPH).

IIK-26 -
CIIOCOOHOCTh H
FOTOBHOCTh
aHAJIM3UPOBATH
MIPOLIECCHI 5
SIBJICHUS, HU3ydaeMbIe
MeIUITMHCKOMN
ounou3ukon
(Obnoduznueckue
MEXAaHU3MBI
BO3HUKHOBCHUA
BHEIITHUX
ANEKTPUICCKUX
mone  TKaHEH |
OPraHoB,

MIpUEMBbI
MBIIIICHHUS -
aHaJlu3 U CUHTE3
IIPU pEelICHUN

BIIaJIeeT
(BBICOKUIA)

METOJIaMHU
TEOPETUYECKUX U
IKCIIEPUMEHTAITh
HBIX
HCCIIEIOBAHUN B
¢busnke;
HaBBIKaMU
pelieHus 3a1a4
npo¢eCCHOHAIIbH
OU NIeATEeNbHOCTH
C TIPUBJICYCHUEM
COOTBETCTBYIOIIE
ro ¢pu3uKo-
MaTeMaTHIeCKOT
0 ammapara

3aj1ad4;
HAay4YHO

000CHOBEIBATH

MPUHUMAEMbIE

METO/IbI PEIICHUS

npodeCCHOHAIIbH

BIX 3aJ1a4

BJIAJICHUE CIIOCOOHOCTH ITPOU3BECTH
HaBBIKAMH BBIOOP ONTHMAJIBHOTO
BBIOOpa crioco0a pelIeHus 3a1a4,
OITUMAJILHOTO CIIOCOBHOCTE

IIyTH peLICHIA HCIIOJIB30BaHUS

3a/lad M IIPHCMOB | b I TE B HBIX

[POBEICHUSA
¢du3nyecKoro
HKCIIEPUMEHTa U
croco0oB
00paboTku
AKCIIEPUMEHTAIbH
bIX JAHHBIX C
HCIIOJIb30BaHUEM
BBIYHCIUTENbHBIX
porpamm;

porpaMM Ipu 00paboTKU
IKCTIEPUMEHTAIBHBIX
JTaHHBIX TIPU IPOBEACHUH
(hbu3mIecKoro
IKCIIEPUMEHTA;




onodusngeckre
OCHOBBI
perucTpanuu
AIEKTPOKApIAOTpaM
MBI (BKD),
KJICTOYHBIN reHe3
OKT, KJIE€TOYHBIN
reHes
ANeKTpO3HIehanorpa
¢bun (B30,
MEXaHUYECKHe
CBOMCTBa MBIIIIII,
KOCTEH U CTCHKH
KPOBEHOCHBIX
COCY/IOB,
OHoMexaHU4YeCKue
SIBJICHUS B JICTKHX,
reMOJUHAMHYECKHE
MIPOIIECCHI,
MEXaHU3MBI
TpaHCIIOPTa BEIIECTB
yepes SMUTENIAN
KUIIICYHUKA,
He(hPOHOB, aTbBEONT)

MeToauuecKux PEKOMEHIAUH, OIIPCACTIAIOIINX NMPOHECAYPbI OHCHUBAHUA

PeE3yJabTaTOB OCBOCHHUA TUCHMUIIJIMHBI «Du3zukar»

[Ipy u3ydyeHUM IUCUUILIUHBI OCYLIECTBIISIIOTCS TEKYLIMHA, MPOMEXKYTOUYHBIA H
UTOTOBBIM KOHTPOJIb 110 JUCHHUIUIAHE.

OueHoYHbIC CpeAcTBa IS INPOMEXKYTOYHON arrectamuu. lIpomexyrouHas
aTTecTalys CTYIEHTOB IO auciuIMHe «Dusuka» NpoBOAUTCS B COOTBETCTBUM C
JIOKaIbHBIMU HOpMaTUBHBIMU akTamMu [IBDY u aBnsercs o06s3aTenbHOM.

B cootBercTBUM ¢ paboynM Y4eOHBIM IUIAHOM IO HAMpPABJICHHUIO MOJATOTOBKHU
30.05.02 Menuuunckas Ouodu3uKa BUJaMu MPOMEKYTOUHOU aTTECTALIMK CTYJIEHTOB B
npoliecce U3yyeHus TUCHUIUINHBL «DU3nKay SBIETCS 9K3aMeH (5 ceMmecTp).

DK3aMEH MOJKET MPOBOJUTCA KaK B BHJIE€ YCTHOIO, M TaK MMCbMEHHOrO ompoca. Llensb
UTOTOBOTO KOHTPOJIS: MPOBEpKa 0a30BbIX 3HAHMM TUCHUIUIMHBI, TOJYYEHHBIX MPHU €€
W3YYCHUHW,  JIOCTATOYHBIX IS  TOCJIENyIomero  oOydeHus u  Oyaymiei

poecCHOHANBEHOM NS TEIIPHOCTH.



Texkymas arrecTtanmusi CTYAeHTOB. Tekymias aTTecTalus CTYACHTOB IO

nucuuiuinHe «du3ukay MPOBOJUTCS B COOTBETCTBUHU C JIOKAJIBHBIMH HOPMATHUBHBIMU
aktamu JIB®Y u sBisieTcs 00s3aTeNbHOM.
Tekymas aTrrectanus Mo JUCHMUIUIMHE «DPU3MKa» MPOBOAUTCS B (POpME KOHTPOIBHBIX
pabot, nabopaTopHOro mnpakthukyma u yctHoro ompoca (YO-1) mo oleHUBaHHIO
(baKTHYeCKUX pe3yabTaTOB OOYYEHUS CTYJACHTOB M OCYIIECTBISETCS BEAYIIUM
npernojgaBaTesieM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIAOT:

e yycOHAs JUCHUIUIMHA (aKTUBHOCTh HA 3aHATUSX, CBOEBPEMEHHOCTH

BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33JJaHUM, MMOCEHIAEMOCTh BCEX BUOB 3aHATUI
M0 aTTECTyeMOM JUCIUILINHE);

® CTeIeHb YCBOCHUS TCOPETUUCCKUX 3HAHUM;

® YPOBEHb OBIIAJICHUS MPAKTUYECKUMH YMEHHUSIMU U HAaBBIKAMU 110 BCEM BHUJaM

y4eOHOM padOoThI;

® PE3yNBTATHl CAMOCTOATEILHON paOOTHI.

OneHnka OCBOEHUS YYCOHOW IUCIUIUIMHBI «DU3HMKa» SBISETCS KOMILIEKCHBIM
MEpOTIPUATUEM, KOTOPOE B 00S3aTEIIbHOM TMOPSAKE YYUTHIBACTCS U (PUKCUPYETCS
BEIyIIUM TIpenoaaBaTesieM. Takue MoKa3aTeIl dTOM OIEHKH, KaK MOCEIaeMOCTh BCEX
BU/JIOB 3aHSATHI U CBOEBPEMEHHOCTD BBITIOJIHEHUSI J1a0OPATOPHBIX paboT PUKCUPYETCS B
YKypHaJie TIOCEIIECHUS 3aHATUH U B TpadUKe BHITIOJHEHUS KOHTPOJIBHBIX padoT.

CrereHp YCBOSHUS TEOPETHUCCKUX 3HAHWUN OIICHUBACTCS TAaKMMHU KOHTPOJbHBIMHU
MEPOTIPUATUSIMH KaK YCTHBIM OMPOC U, BHITIOJHEHNEM KOHTPOJIBHBIX pa0oT.

YpoBeHb OBNIaJIeHUS TPAKTUYSCKUMHM HaBBIKAMH W YMCHHSMH, PE3yIbTaThl
CaMOCTOSITENIbHON pabOThl OIICHUBAIOTCS PabOTON CTyJdeHTa Haja JiabopaTOPHBIM

MPAKTUKYMOM, €ro 0(popMIICHHEM, TIPEICTABIICHUEM K 3alIUTE U caMma 3aIluTa.



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

,ZZ@I/L?!CQHHQ mei nepeMeHHoﬂ 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—KHHETHYECKOM TEOPHH CTPOSHHUS BELIECTBA.
15. Temneparypa U METO/BI €€ U3MEPECHUSI.
16. TeruroBBIe 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 KPUCTAIAX U MEXaHMYECKHE CBOMCTBA TBEPABIX Tell.
29. MexaHu3MBI pa3pyLIeHUs TBEPABIX TEll.
30. MexaHnuecKHe CBOICTBa TBEPABIX TEJI M OMOJIOTMYECKNX TKaHEH.
31. TNonaumeps! 1 NPONUCXOKACHHUE )KU3HH.
32. TMonumepsl. CTpyKTypa, NOJTy4eHHe, IPUMEHEHHE.
33. XKuakue KpUCTaIIbl, UCTOPHUS OTKPBITHS )KUAKUX KPUCTAJIOB, CTAHOBIICHHE (PU3NKHU JKUIIKUX KPUCTAIJIOB.
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 gusuyeckux usmepeHuil

37. V3amepeHne MeXaHHYECKUX BEJMYHH.

38. M3mepenne TeIOBBIX (PU3NUECKUX BEIIUYHH.

39. MexnyHapoaHas cuctema eaunun usmepenus (CU) B mexanuke, repmoauHamMuke 1 MKT
40. N3mepenue BpeMeHH

DnexmponposooHOCmb 8eujecmaa
42. Knaccudeckas 3JIEKTPOHHAS TEOPHS DIEKTPOIPOBOIHOCTH METAILIOB.
43. KOHTaKTHEIE ABJIECHUS B META/UIAX U HOIYIIPOBOJHAKAX.
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44. DxcnepuMeHTANTBHOE 0GOCHOBAHHUE DIIEKTPOHHOM TEOPUHU METAILIOB.

45. DnexTposus U ero NpUMEHEHHE,

46. Dnextpuueckue sBnenus B atmocdepe. lllaposas MonHMs.

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

49. DnexTponuThl. XUMHUECKHUE UCTOYHUKY SHEPTHM.

bnok 6—-10. Temsl

Dnekmpomaznummusle nosis u 3apsaobvl

50.
51.
52.
53.

HepenstuBncTckoe ABMKEHHE 3apsKEHHBIX YaCTHII B 3JEKTPUIECKUX M MArHUTHBIX TOJISX.
PenatuBuCTCKOE IBIKCHUE 3apSDKCHHON YaCTHUIBI B SJIEKTPHYECKOM M MArHUTHOM ITOJISX.
YckopuTenu 3apsyKeHHbBIX yacTull. Pu3nuecKre MPUHIHUIGI U IPUMEHEHHE.

OneKkTpoHHBIA MUKpockol. CHHXpOTPOHHOE U3IIyYeHHE.

Maenemusm

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

®eppomarneTn3m. OU3HUecKre OCHOBHI SBICHUS.

MarHuTHBIC MaTepHAIBI U1 MEKPO3JIeKTpoHuKH. (Matepuanst ¢ [IM/])

Marnutssle nons. [lonydenue cBoiicTBa, NpUMEHEHUE.

HoBble MarHUTHBIE MaTepHAaIbL.

Knaccuueckuii apdexr Xomia. Pusnka sSBICHUS U IPUMCHECHHE.

Om3ryecKrue OCHOBBI MArHUTHOM 3ammicy HHPOPMAaLUH.

MarauToruapoanHaMu4decKie TeHepaTopsl. Ouzndeckne NP UHIUIEI paboThl U IPHUMEHEHHE.

Boanosas onmuka.

61.
62.
63.
64.
65.

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

BonokonHas ontuka. @U3sH4ecKue OCHOBBI U HpI/IMeHeHI/Ie.‘.

OnTHKa KPUCTAIIIOB.

OnTuyeckass MUKPOCKOTTHSL.

®uznka IBETOBOTO 3pEHHMS U €€ UCIIOIb30BAaHUE B TEXHHKE.

Onruka riaza. @uznveckue U GprU3noIOrnIecKre NpUHIUITEI padoTHI Ti1a3a. HepoctaTku onTHYECKOH CHCTEMBI T71a3a U
METO/Ibl UX YCTPaHEHHE.

Tonorpadusi. Pu3nyeckre OCHOBHI SBJICHUS U anMeHeHI/Ie.\

MaruuToontudeckue s3¢pdextsr: apdextsr Papanest u Keppa. duznueckre 0OCHOBBI SIBICHUI U UX IPUMEHEHHE.
JudpakunoHHas TeOpHs ONTHYECKUX U300paskeHUH.

Jucnepcus cBeTOBBIX BOJH B BemecTBe. Kitaccudeckast Teopust sIBICHNS U €T0 IPUMEHEHHE.

[Monstpu3anust 3I€KTPOMarHUTHBIX BOJIH.

Judpakuust cBeTa Ha yIbTPa3ByKOBBIX KOJIEOAHHUSX.

Judpakuust ceera.

WuTtepdepeHnns cBETOBBIX BOJH

Konebanus u 6onmnwi

74.

75.
76.
77.
78.
79.

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

MeTon KOMIUIEKCHBIX aMIUTUTYJ M €ro INPHMEHEHHEe K  aHalu3y KojeOaTelmbHBIX MpoleccoB. CBs3aHHBIC
Kosie0aTeIbHbIE MEXaHUYECKHE CUCTEMBI.

MeToa BEKTOPHBIX TUAarpaMM H €ro MPUMEHEHHE PU U3yYCHUH MEXaHHICCKHUX M DJIEKTPOMArHUTHBIX KOJICOaHMIA.
3BYKOBBIE BOJIHBI B PA3JIMUHBIX CpEiaX.

YabTpa3ByKOBBIE BOJHBI, UX T€HEpPAIUs U MPUMEHEHHE.

Y napHble BOJTHBI, IOTy4eHUE MPUMEHEHHE.

Axkyctrka. Vcnonp3oBaHne MEXaHHMYECKUX KOJIeOaHWH B HayKe, TeXHHKe W MemuimHe. (YIbTpa3sByk, HH(Pa3ByK,
BUOpaLHN).

Axyctuka. ®u3uka ciyxa.

COJINTOHBI.

DNIEeKTPOMAarHUTHBIE KOJIEOAHWS W BOJTHEI.

DNIEeKTPOMArHUTHBIE BOJIHBI CBEPXBBICOKUX YaCTOT LI/I HX UCIIOJIb30BaHUE.

®uznyecKue acreKThl paclpoCTpaHeHUS pa,HI/IOBOHH’

®uznyecKkue OCHOBBI PAIUOIOKAIUH.

®duznuecKrue 0CHOBBI TeHeBI/I,Z[eHI/I}I.‘
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Keanmosas onmuxa

87. Mromunecuennus. [pupoa sSBIeHAS U IPUMEHEHHE.

88. leiicTBHE Ta3epHOTO H3/TyUeH s HA BEIIECTBO.

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. Brenmuit potodddexr. IIpuMenenne. DKCIEPUMEHTANbHAS NPOBEPKA YPAaBHEHHS ODWHINTEHHA IS BHELIHETO

dhoroaddekra.

Duzuyeckue memoobvl UsMeperus

95. UsMmepeHue >IEKTPHIECKUX BETHUUH.

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

97. Vsmepenne HEDNEKTPUUECKUX BETMYHMH JEKTPUIECKMMHU METO/IAMM.

98. Mexnynaponnas cuctema enunui usmepenus (CU) B MExaHHKe, TEPMOIUHAMUKE.
99. ®usnyeckue METOBI U3yICHUS CTPOCHUS 3EMIIH.

Keanmosas gusuxa.

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

101. BricokoTemIepaTypHas CBepXIpOBOINMOCTh. OCHOBHBIE SKCIIEPHMEHTAIBHBIC JAHHBIE, IEPCIICKTHBEL.

102. KBanToBast Teopust 3IEKTPONPOBOAHOCTH TIOTYIPOBOIHHKOB.

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

104. Onnomepubie 3a1aun KBaHTOBOU MexaHUKH (KBaHTOBBIM rapMOHHMYECKHN OCIUILIATOP, MPOXOKIECHAE MUKPOYACTHIL
Yyepes NOTCHIUAIBHBIE 0aphephl).

105. KsanToBbiii ycunutens CBU

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

107. CeepxTeky4ecTs.

108. lepuonnueckas cucTeMa >JIEMEHTOB U CTPOEHHE aTOMOB.

109. KBaHTOBEIE ABIICHHS B TBEPABIX Teax, dpdext Jxo3edcona.

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. Xononuplii saepHbIi CUHTES.

116. Monenu aToMHOro siIpa.

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

119. DnemenTapusie uacTuipl. KBapKOBBIE MOIENH DIEMEHTAPHBIX YACTHII,

120. lMepuonnyeckas cucTeMa JIEMEHTOB U CBEPXTSKETBIE JIEMEHTHI (ATIEKUE TPAHCYPAHBI)
121. dusndeckne OCHOBBI METOIOB H3YYEHHS SJIEMEHTAPHBIX YACTHII.

122. Crpoenwe u 3Bomonus BeeneHnoi.

123. buonorudeckoe AeHCTBIE MOHU3HUPYIOIIMX H3TydEHHUI.

124. KopnyckynspHO-BOJIHOBOH Jyanu3M MaTEpUH.

125. MbIceH Bl 9KCIIEPUMEHT U €TO POJIb B PA3BUTUH (DU3UKU.

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.

KonTpoabsHnas padora Nel nmo teme: KunemaTnka u JMHAMHMKA MaTepHAJbHOH TOYKH. 3aKOHBI
COXpaHeHMs JHEPTUM U UMITYJIbCA.

Bapuant Ne 1

1. Kamenp Opocuin BepTHKaIbHO BBepX Ha BhicOTy hi = 10 m. Uepes kakoe Bpems OH ymajgeT Ha
3eMJ1}9)? Ha xakyro BeicOTYy h2 TOZHMMETCS KaMeHb, €CJIM HAYaJIbHYIO CKOPOCTh KAMHS YBEIMYUTH
BJIBOC

2. Illap Ha HATH MOJABEIICH K IOTOJIKY TPaMBailHOr0 BaroHa. BaroH TOPMO3HTCS, U €r0 CKOPOCTh 3a
BpeMsa t = 3 C paBHOMEpPHO yMeHbIIAeTcss OT Vi = 18 kM/4 1o V2 = 6 kM/4; Ha xaxou yroa o
OTKJIOHHUTCS IIPH 3TOM HHUTH C IIapoM?

3. C 6amnuu BeICOTON h = 25 M ropM30HTAILHO OPOCHIIN KaMEHb CO CKOPOCTHIO Vo =15 m/c. Haiitu
kuHeTn4deckyto Wy n norennmanbayro Wh sHeprun kamHs depe3 BpeMs t = 1 ¢ Hayana JIBUKEHUS.
Macca kamag m = 0,2 xr.

4. Monekyna Maccoii m = 4,65-1072% kr, meTsIas Mo HOPMaM 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 IOE3]] MPOXOAUT PABHOYCKOPEHHO, BTOPYI0O — PaBHO3aMEOJICHHO C TEM XKe II0
MOAYJII0 yCKOpeHHEeM. MakcuMalibHas CKOpocTh moe3aa V = 50 km/4. Halitu yckopeHue a u
BpeMs { IBMYKEHMS 110€31a MEXKAY CTAHIASIMHU.

2.Teno cKoNB3UT MO HAKJIOHHOM IUIOCKOCTH, COCTAaBIIAIONIEH ¢ rOpu30HTOM yroia o = 45°. IIpoias
nyTh S = 36,4 cM, Teno npuodperaer ckopocthb V = 2 M/c. Halitn 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 MNOAbEME IMPOTHB CUJIbI TSKECTH, O0NbIe padOoThl A2, UIYIICH
Ha YBEJIWUYCHHE CKOPOCTH caMoJjieTa?

4. W3 pyXbs Maccoi m1 = 5 Kr BbUIETAET MyJIsl MAaCCOM M2 = 5 T co cKOpocThio V2 = 600 M/c. Haliti
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 ABYIKCHHUS.

2. TpamBaiiHBIN BaroH Maccoi M = 5 T WaeT 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 HAYAIIBHOM CKOPOCTHU 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 T'paHAThl, MPOAOJDKAT ABUTATHCS B IPEKHEM
HAIIPaBJICHUH, HO C YBEIMYEHHOW 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 HopMaiabHOE ay
Y TaHTSHIIMAJIBLHOE d; YCKOPEHMS Tena uepe3 BpeMs t = 1,25 ¢ mocie Hadaja ABHKCHHUS.

2. 'mpbka maccoii m = 50 r, mpuBs3aHHas 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 TpeHnst K, ecIi H3BeCTHO, YTO
50% MOIIHOCTH MOTOpa HJIET Ha MNpeomoJieHHe CHiIbl TpeHusI U 50% — Ha yBelIMYeHHE CKOPOCTH
JIBYOKEHUS.

4. Mosexyna maccoif m = 4,65-102° kr, nersiast co ckopocTbio V = 600 Mm/c, yaapsercs 0 CTCHKY
cocyza mmoj yriaoM o = 60° Kk HopMaau U YIIpyro OTCKaKMBAaeT OT Hee 0e3 MoTepu cKopocTH. Haltu
AMIYJIbC CHIBI FAt, moJTydeHHEII CTEHKOH 3a BpeMs yaapa.

Bapuant Ne 5
1. Touka IBMXKETCA MO OKPYKHOCTH paguycoM R = 10 cM ¢ MOCTOSHHBIM TaHTCHIIMAIHLHBIM
YCKOpEHHEM d,. HallTh TaHreHIMaIbHOE YCKOPEHUE d; TOYKU, €CJIM U3BECTHO, YTO K KOHITY MSATOTO
000poTa IMocjIe Hayala ABKCHUS JTHHEHHAs CKOPOCTh TOUKH V = 79,2 cwm/c.
2. JIuck BpaiaeTcs BOKPYT BEPTHKaILHOM ocH ¢ yacToror N = 30 06/mMuH. Ha paccTosHuu r =
20 cM OT OCH BpaIllCHUS Ha JUCKE JIEKUT Tea0. KakuM 1omKeH ObITh KOG QUIMEHT TpeHust K MexK Ty
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TEJIOM U JUCKOM, 4TOOBI TEJIO HE CKAaTUJIOCh C AUCKa?

3. Haiitu paboty A, KOTOPYIO HAaI0 COBEPIINTH, YTOOBI YBEJIMYHMTL 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 CHIa TPEHUS
Frn=2 H.

4, Temo maccoit M1 = 5 Kr yaapseTcsa 0 HEMOABMKHOE TEJI0 Maccoil My = 2,5 K, KOTOpOe 1mocJIe

yaapa HauMHACT JBUTAThCs ¢ KnHeTH4eckon sHeprueit W'ko = 5 JIk. Cunras yaap HeHTpalbHBIM U
ynpyrum, Hailti kuHetnueckue dHeprur Wit u W 'k) mepBoro temna 0 u mocie yaapa.

Pesieiinasi KOHTpPOJIbHAsE padoTa Ne2 o TepMOAMHAMMKE 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 MpH JaBJICHUU
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 rasa Owputo Harpeto Ha 10° B yclOBHAX CBOOOJHOTO pacmupenus. Hantu

paboTy paclIMpeHus ra3a ¥ U3MEHEHUE ero BHyTPEHHEW YHEpPTHUH.

UneanbHas XonoauibHas MalvHa, paboTarouas o odpatHoMy wukily KapHo, coBepiiaer 3a oH
MK padoty, paBayio 3.7 kJx. HpH 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 338 OAWH LMK, 3) KOJIMYECTBO TEILIa, IepeAaHHOro ropssueMy Tely 3a
OJIMH LMK

Bapuant Ne2

1.
2.

3.
4.

bammon emkocTeio 12 11 HanonHeH a3zotoM mpu gasienuu 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.

Jlo xakoil Temmeparypbl OXJaAuTCA BO3JyX, Haxojsammiica npu temmneparype 0°C, eciu oH
pacmmpsiercs aguadbaTudecku oT oorema Vi g0 oowrema V =2V1?

WneanpHas TermioBas MaliuHa, pa0OoTaromias o IUKIy KapHo, mojgydaeT 3a KaKIbld ITUKI OT
HarpeBatensa 2,512 kJx. Temneparypa HarpeBarens 400° K, temneparypa xomoguinpHuka 300° K.

Haittm paboty, coBepimaeMyr0 MaIlMHONW 3a OAWH IIMKJ, W KOJMYECTBO TEIUIa, OT/IaBaeMOro
XOJIOIMJTBHUKY 32 OJTUH ITUKIL.

Bapuant Ne3

1.
2.

ST a3ora, HaAXOJMMIIIErocs B 3aKPBITOM cocynae oobemMoMm 4 1 mpu Temmeparype 20° C,
HarpeBatotrcsi 110 Temnepatypsl 40° C. HaiiTu naBieHue rasza 0 U 1ocjae 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 Haxomgutcs 20 r azora u 32 r kucinopona. Haiitu u3MeHeHue
BHYTpPEHHEH 3HEPruu 3TON CMECH ra30B MPHU OXJAXJIEHUHU ee Ha 28°.

WneanvHas TersoBas MammHa padoraeT mo 1ukiny Kapuo. [Ipu stom 80% Ttemna, moiay4aemMoro ot

Harpesarens, NnepeaaeTcs Xouo uiIbHuKy. KoanuecTBo Teruia, noinyyaeMoe OT HarpeBaTells, PaBHO
6.28 x/Ix. Haiitu 1) k. 1. 1. nukina, 2) paboTy, COBEpIIEHHYIO IPU MOJHOM LIHKJIE.

Bapuant Ne4

1.

12 r rasza 3anumainT o6wvem 4-10°° M° mpu temmneparype 7° C. H%cne HarpeBaHus rasa mnpu
MMOCTOSSHHOM JaBJICHUHM €ro INIOTHOCTh crtajna paBHa 0,6 xr/mM°. Jlo Kakoii TeMIepaTypbl
Harpeiau ras?

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

MIOCTOSIHHOM JIaBJIEHUU

5.56. 1) Haiiti cpeaHOI0 KBaJpaTHYHYIO CKOPOCTh MOJIEKYJ Tra3a, INIOTHOCTh KOTOPOTO TIPH
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?

. NneanbHas xoloauiabHas MalinHa, pabortaromias mo oOparHoMy mukiy KaphHo, mepemaeTt Temio

OT XOJOAMIbHHKA ¢ Bogou npu Ttemneparype 0°C KHIATHIRHUKY C BOAOM TIpHU TeMIepaTrype
100° C. Kakoe KOIu4ecTBO BOABI HY)KHO 3aMOPO3UTh B XOJIOAUIBHUKE, UTOOBI IIPEBPATUTH B I1ap
1 xr BOABI B KUIIATUILHUAKE?

Bapuant Ne5



49

1. 10 r kucnopona HaxonmsaTcs moj aasBieHueM p =304 xlIla mpu Temmeparype 10° C. Ilocne
pacIIUpeHHs BCIACACTBUE HAIPEBAHKUSA IIPU TOCTOSHHOM JIaBJICHHHM KHCIIOPOJ 3aHsu1 o0beM 10
n. Haiitu: 1) o0ObeM rasza o0 pacuUIdpeHHs, 2) TeMIepaTypy rasa mocje pacIIHpeHus, 3)
IJIOTHOCTh Ta3a A0 pacIIupeHHs, 4) IUIOTHOCTh ra3a II0CjIe 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 cpenHIO0 KBaJpaTUYHYIO0 CKOPOCTh MOJIEKYJ Ta3a, IJIOTHOCTh KOTOPOTO MPH JaBICHUU
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. HaiiTu n3MeHeHue SHTPONNH IIPU IIJIaBlIeHUHU | Kr abpaa, Haxozasmerocs rnpu 0°C.

KonTpoabHas padora Ne 3 no TeMe nMOCTOSIHHBIN TOK.

Bapuanr 1.

3amaua 1.Cuma Toka B MeTammuueckoM mposoxnuke | = 0,8 A, cedenue mpoBomHUKA S = 4 MMZ.
[IpyHUMas, YTO B KaXAOM CM° MeTamia cofepkurca No = 2,5 10?2 cBOGOAHBIX DIEKTPOHOB,
OTIPEENUTh CPETHIOI0 CKOPOCTh UX HAIIPABJICHHOTO JIBUXKEHUSI.

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 TUTaHUS KOJMYECTBO TEIIOTH Q 00paTHO MpONOPHHUOHAILHO  CONPOTHBIICHUIO
HArpy3KH.

3amaua 3.JlamMrouyka U peocTaT, COCIMHEHHBIE MOCIIEI0BATEIBHO, MPUCOSANHEHBI K MCTOYHHUKY
Toka. Hanpshxenue 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.

Bapmuanr 2

3amaua 1.B mens BKIIOYEHBI NapajlIeIbHO MEIHAs U CTajbHas MPOBOJIOKA PAaBHOM MIJIWUHBI U
cedeHus. B kakol U3 HUX BBIACTUTCS OOJbIlIee KOJIUYECTBO TEIUIOTHI 32 OJTHO M TOXKE BpeMsi?
(B MC}IHOﬁ IIPOBOJIOKE, T.K. €€ COIPOTHUBJICHUC ITPU OJMHAKOBBIX TCOMCTPHUUYCCKHUX pa3dMEepax MCHBIIC,
a Opd _ OJMHAKOBOM HAIPSUKEHWM IMHUTAHMS KOJIHMYECTBO TEImIOTHEL 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. Kako#l [UIMHBI HY>)KHO B3ATb JICHTY U KaKO€ MaKCHUMAJIbHOE HAIPSDKEHUE MOXKHO
oJaTh Ha 3TOT PEOCTAT, €CJIM JAOMYCTHMast IUIOTHOCTh TOKA I HUKeauHa | = 0,2 A/MM?, p=4 1077
Om-m.

3amaga 4.K reneparopy ¢ J3JAC 230 B noxkmoueHo comportusieHue 2,2 OMm. YeMy paBHO
CONPOTHUBIIEHHE F'€HEPATOPA, €CIIU HANIPSKEHUE HA €r0 3aKUMax IpH 3ToM paBHO 220 B?

Bapuanr 3

3amavya 1.BpICOKOOMHBIN MPOBOJ OJHOPOAHOTO ceueHus W anuHoil 10 M 3ambikaeT OaTapero ¢
OJ1C B 30 B. Uemy paBHa HaIIpsSKEHHOCTH MOJIS B 3TOM IPOBOJHUKE?

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

3amaua 3. DieKTpoHarpeBaTeabHbIe MPUOOPHI Ha KOTOphIX ykazaHo P1 = 600 Bt, U1 =220 B u
P2 = 400 Bt, U2 =220 B nmoak/104eHbl NOCI€A0BaTeIbLHO B ceTh ¢ HanpsikeHueM 220 B. Kakas
MOIIHOCTH OYJIET BBIJACIATHCS HA KOKIOM U3 HUX?

3agaua 4.0O5eKkTpudecKyro JaMnouky conpotusieHueM 240 OM, pacCUMTaHHYIO Ha HaIlpsDKEHUE
120 B, Hamo mutath OT ceth ¢ HampsbkeHuem 220 B. Kak Hago mOAKIIOYWTH AOMOJHUTEIIHHOE
CONPOTUBIIEHHE U KAKOil JIMHBI JOJKeH OBITh MPOBOJHUK M3 HUXpOMa cedeHueM S =0,55 MM2, uTo6bI
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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 mpoBOAHUKY, (popma KoTOporo mokazaHa Ha puc.l. OmuHakoBa Win
pa3ryHa HAIpsHKEHHOCTD MOJIA B MECTaX € Y3KUM M IUPOKUM cedeHreMm? OTBeT 000CHOBATb.

_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, r2=1,5 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?

3agaya4.OnpeaeuT MmWIOTHOCTh TOKA | B JKEJIE3HOM MPOBOJHMKE JuMHOM L = 10 M, ecin mpoBoj
Haxoautes oy Hanpspokenne U = 6 B.(Y nenpHOE conpoTuBieHue xeneza p = 9,8 108 Om-m.

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

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

1. Jluneitnpli pOBOAHUK MHOW 20 CM MpU CUiIe TOKa B HEM 5 A HaXOAUTCS B OJHOPOIHOM
MarHuTHOM mojie ¢ uaaykimei 0,2 Tn. Ecnu yron, o0pa3oBaHHbBINM IPOBOJHUKOM C HaIpaBICHUEM
BEKTOPa MarHUTHON MHAYKLIMH, paBeH 30°, TO Ha MPOBOJHUK ACUCTBYET CUIIA, MOLYJb KOTOPOH
pagen: 1)0,1H. 2)10,0H. 3)0,2H. 4)20,0H. 5)1,0H.

2. IlpsmonuHelHBI NPOBOAHUMK C TOKOM JUIMHOM 5 CM NEpHeHIUKYISPEH JHMHUAM HHIYKIHUU
OJIHOPOJAHOI'0 MarHUTHOTO NoJIsl. YeMy paBeH MO/YJIb MHIYKIIUHM MarHUTHOTO TOJIsl, €CIIU IPU TOKE
B 2 A Ha IPOBOJHMK ACUCTBYET CHUIIa, MOAYJb KoTOpoi paseH 0,01 H? 1) 0,0001 Tn 2)
0,001 Tn 3)0,1Ta 4)1Tn 5)10Tn

3. Ecmm 3apspkeHHass wactuna, 3apsij KOTOpPOM (, ABMXKETCS B OJHOPOJHOM MarHUTHOM IIOJIE€ C
WHIYKIHEH B 10 OKPYXHOCTH paauycoM R, To MOmysib umiynibca dactuisl pased: 1) qR/B 2)
gB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. nzo0paxeHo cedeHUue IBYX NPSAMOJIUMHEHHBIX OECKOHEYHO JIMHHBIX MPOBOJHUKOB C
TokoM. Paccrosinne AB mexny nmpoBogHukamu paBHo 10 cam, 11

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

5. Karymka gmamerpom 10 cm. wumeromas 500 BHTKOB,
HaXOJIHUTCS B MarHUTHOM mojie. Uemy Oynet paBHO cpennee 3nauenue DJ[C MHAYKIIUU B 3TOM
KaTyIIKe, €CITU WHIYKIMS MAaTHUTHOTO TOJIs yBenmuuBaeTcs B TeueHue 0,1 ¢ ot 0 mo 2 Tn?

6. B ogHOpOaHOM MAarHMTHOM IOJIE, HHAYKIUS KOTOporo paBHa 0,5 B6(Mi, JIBMOKETCS PAaBHOMEPHO

npoBogauK JiauHOI0 10 cm. Ilo mpoBomHuKy TedeT TOK cuioii 2 A. CKOpPOCTH JIBMIKCHHS
nposojgauka 20 cum/c ¥ HaIllpaBJIeHAa OHA IEPICHAMKYIAPHO K HAMPAaBJICHUIO MAarHUTHOTO IOJIS.
Haiitu: 1) paboTy nepemernienus nmpoBogHuka 3a 10 cex ABMKEHUS, 2) MOIIHOCTh, 3aTPAYCHHYIO
Ha dTO JIBIO)KCHUE.

Bapmuanr 2.

1. JluneliHplii TPOBOAHUK JIMHONW 60 cM TpH cUje TOKa B HEM 3 A HaxoIuTCS B OJHOPOTHOM
MarHuTHOM Tnosie ¢ unayknueit 0,1 Tin. Ecnu nmpoBogHUK pacnosiokeH MO HANpaBJICHUIO JIMHUM
MHIYKIIMM MarHUTHOTO TOJISl, TO HA HETO JEHWCTBYET CUJIA, MOIYJIb KOTOPOM PaBEH: 1)0,18H
2)18,00H 3)2,00H 4)0,30H 5)0,00H

2. TlpssMonuHEHHBIA MPOBOJHHMK, IO KOTOPOMY TCUET IOCTOSHHBIA TOK, HaXOAUTCS B OJHOPOIHOM
MarHuTHOM II0JIE ¥ PACHOJIOKEH MEPHNEHAUKYISIPHO JIMHUSM MAarHUTHOM MHAyKuuu. Eciou aToT
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MIPOBOJIHUK TOBEPHYTh TaK, YTOOBI OH pacmonaraics moja yriom 30° K JUHHUSIM MarHUTHOU
UHIYKIMH, TO CHUJIa AMIIEpa, JCHCTBYOIIAs Ha HEro: 1)yMEHBIIUTCS B 4 pa3a; 2) YMEHBIIUTCS B 2
pasa; 3) ocraHeTCs HEM3MEHHOM; 4) yBenu4uTcs B 2 pasa; 5) yBenuuutces B 4 pasa.

3. B 01HOpOAHOM MarHMTHOM II0JIC C MHAYKIMECH B BpalacTcsl 4YacTHIIA MacCOW /71, MMEIOIIAs 3apsil
. Kak u3MeHutTcs paamyc OKpPYKHOCTH, €CIIM WHIAYKIUsS B yMEHbIIUTh B 2 pasa, 3aps] HE
U3MEHATh, & MACCy YBEIWYHTH B 3 paza? 1) ymenniutcs B 2/3 pasa; 2) yBenuuutcs B 1,5 pasza; 3)
yMEHBILIUTCSA B 6 pa3; 4) yBeauuurcs B 6 pas; 5) ymensiutes B 1,5 pasa.

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

5. Ha puc. m300paxeHO CEUeHHE IBYX MPSIMOJUHEHHBIX OCCKOHEYHO IJTMHHBIX MPOBOJHUKOB C
TokoM. Paccrosaue AB Mexay npoBogHukaMu paBHo 10 cw, l1
=20 A, |2 = 30 A. Haiitu Hanps»KEHHOCTh MarHUTHOI'O IIOJIA, | I
BbI3BaHHOTO ToKaMu |1 u |2 Touke Mi,. Paccrosnue MiA =
4 cm.

6. KpyroBoii KOHTyp MOMEIIEH B OJHOPOJHOE MAarHUTHOE TIOJE
TaKk, YTO IJIOCKOCTh KOHTypa TMEPHEeHIUKYISIpHA CHIIOBBIM
TuHUSAM ToJis1. HampsbkeHHOCTh MarHuTHOTO 1ot 150 kA/M. Tlo KOHTYpY Te4eT TOK criion 2 A.
Pagmnyc koutypa 2 cm. Kakyro paboTy Hamo COBEPIIMTH, YTOOBI MOBEPHYTH KOHTYp Ha 90°
BOKPYT OCH, COBMAJAIOMIEH C TUaMeTpPOM KOHTypa?

1 2

A Ml B

Bapuanr 3.

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

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

2. DIEeKTPOMarHUTHBIM YCKOpPHUTENIb MpeACTaBiseT CcoOOH JBa MPOBOAA, PACHOJOXKEHHbIE B
TOPU30HTAJIBHOM MJIOCKOCTH Ha paccTosiHuu 20 ¢M Ipyr OT Apyra, o KOTOpbIM MOXET CKOIb3UTh
0e3 TpeHMs MeTaJulhndecKas MepeMbluka ¢ Maccoi 2 Kr. MaruutHoe noje ¢ uHaykuueid B = 1 Tn
NEPIEeHIUKYIAPHO IUIOCKOCTH JIBWXKEHHMS nepeMblukd. Kakoil TOk ciegyeT OpomycTHTh IO
nepeMbluKe, YTOObI OHa, MPOMAs MyTh 2 M, prodpena ckopocts 10 m/c? 1)I0 A 2) 50 A 3)100
A 4)250A 5)300A

3. Ecnu 1Ba mpoToHa IBHXKYTCSl B OJTHOPOJJHOM MAarHUTHOM I0JI€ B IUIOCKOCTH, MEPIEHAUKYISIPHON
JVHUASM WHAYKIUH MarHUTHOTO TIOJIS, TT0 OKPYXKHOCTSIM pamuycoB Ri u Rz, , To oTHOmeHne mx

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

I
3) Ry/Ri; 4) R/R,:5)4. < 2™
4. Ha puc. uzo0OpaxeHO ceueHHEe JBYX NpPSAMOJUHEHHBIX A B

OECKOHEYHO JIMHHBIX NPOBOJHUKOB 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 maruutHOM mnone, uHAYyKIUsA Kotoporo B = 0,05 T, Bpamaercs crepxenb JiauHoid 1 =1 M ¢
yrioBoil ckopocthio ® = 20 paxa/c. Och BpalleHHs NPOXOJUT Yepe3 KOHEeI CTEepXkHS U
napajuienbHa MarHutHomy nonto. Haditu OJIC MHAYKIMM €, BO3HHMKAIONIIYI0O Ha KOHIAX
CTEpIKHS.

6. Jlea TOPSIMOJUHEHHBIX  JJIMHHBIX MapajuleNIbHBIX MPOBOJHUKA HAXOASATCS HAa HEKOTOPOM
paccTossHUU Jpyr OT napyra. [lo mpoBomgHWKaM TEKYT TOKH, PaBHBIE II0 BEJIWYHMHE M IIO
HalpaBleHW0. HaiTh cuily Toka, TEKyIIEero mo KaXJIOMy M3 IPOBOJHHKOB, €CIH H3BECTHO,
9TO AJsS TOro, 4TO OBl pa3gBHHYTHh 3TH TPOBOJHHKH Ha BIBOE OOJIbIIIEE pPacCTOSHHUE,
MIPHIIIOCH COBEPIINUTH Pa0dO0Ty (Ha AWHUIY JUIMHBI IIPOBOJHUKOB), paBHYIO 5,5 MKJ[X /.

Bapuanr 4.

1. Kakyto pazmepHocTs B cucteme CH nMeer ennHuIa U3MEPEHUS] MarHUTHOTO MOTOKA?

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
MoJIC, JIMHUKW HHAYKIHH KOTOPOI'O IMNCPICHIAUKYIAPHBI HAIIPABJICHHIO €0 ABUXKCHHAI. I/IH)IyKIII/ISI
MarauTHOTO 1onist B = 2-10° Ti. Paguyc OKpy»KHOCTH, IO KOTOPO# JIBUKETCS SIEKTPOH, PABEH:
1)0,5-10 M 2)1,0-102m  3)1,7-10 2m  4)3,4-10 M. 5)5,0m

3. 17.Ecnu aBa 3neKTpoHa ¢ KUHETHMYECKUMHU SHeprusiMu K1 u K2 COOTBETCTBEHHO IBMXKYTCS IO
OKPYXKHOCTSIM B OZJHOPOJTHOM MAarHMTHOM TOJI€ B IUIOCKOCTH, MEPIEHAUKYIIPHON TUHUSIM UHAYKIUN
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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) (K2/K1 )2 ; 5) 1.

4. JIBa mpsAMOJIMHENHBIX O€CKOHEUHO IJIMHHBIX MPOBOJHUKA PACIONOKEHBI NEPIEHIUKYIIPHO APYT
K JOpPyry H HaxoOsaTCs BO B3aMMHO-TIEPIICHIUKYISIPHBIX miockocTsx (cMm. puc.) Haiitu
HAINPSOKEHHOCTh MArHUTHOIO IIOJISL B

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

Paccrossaust AMi1=1cmu AB=2 cm. |

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

YIJI0OBOM CKOpOCTRIO ® = 15 paxn/c. 1 B

Itomane pamku S= 150 cm?. Ochb

BpAILICHHUS HaXOAUTCS B IUIOCKOCTH PaMKH M cocTaBiigeT yroua o = 30° ¢
HaIpaBlICHUEM MarHuTHoro mnonsd. Hawtu Makcumaneayio 3JC
UHAYKIWH Eyvax, BO BPAILIAIOIICICSA paMKe.

6. MeaHblii IHCK PaguycoM I' = 5 ¢M, IUIOCKOCTH KOTOPOI'O IEPIECHAMKYISIPHA K HANPaBICHUIO
MAarHMTHOTO II0JIs1, BpallaeTcs ¢ 4acToTou V = 3 06/cex. Unaykuus marautaoro noust B = 0,2 Ta. Tok
| =5 A npoxoaur 1o paauycy aucka ab (@ u b—ckonp3diuye KOHTaKThl).. HaliTH MOIIHOCTh TAKOro
JIBUTATEIIS.

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

Bapuanr 1.

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

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

I (mA) KBaHTOM cBeTa ¢ sHepruei 12,09 sB?
; 3. BonHoBas (yHKIHMS, ONMCHIBAaIOmAs 2S -COCTOSHUE
: JJIEKTpOHA B arOM€  BOJAOpO/Ja HWMEET  BUJ:
w(p)=1/427)(2- p)exp(=p/2), Tme 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 CTpOeHMs atoMoB: 1) Gopa ( Z =5), 2) yrepona (Z =6), 3)
Hatpus (Z = 11).

5. OHpeI[eJ'II/ITL HOp;I,[[KOBBIfI HOMep 3JICMCHTA B HCpI/IO,[[I/I‘-IGCKOfI CUCTCMC MeH;[eJIeeBa, CCJIIN
FpaHI/ILIHa}I qgacToTa K-CepI/II/I XapaKTepI/ICTI/I‘{eCKOFO peHTFeHOBCKOFO I/ISJ’Iy‘lCHI/ISI COCTaBJIACT
5,55-10% T

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

Bapmuanr 2.

1. IIpu kaKoM YCJIOBHM B CIIEKTpE aTOMa BOAOPOJia BO3HUKAIOT BCE CEPUU H3ITYUYECHUS €ro CIeKTpa?
IlosicHuTe Ha cXeMe IPOUCXOXKACHNUE OJTHOM U3 CEPUIl M3IIyUEHUs CIIEKTpa aTOMOB BOJOPOJA.

2. ®oroH ¢ »Heprueit 16,5 3B BeIOWI W3 HEBO3OYXKIESHHOTO aromMa BOJOpOJa AIEKTpoH. Kakyro
CKOpOCTh OyZIeT MMETh 3TOT JIEKTPOH BAAJIH OT A1pa aroma?

3. DexkTpoH arTomMa BOAOPOJAa B OCHOBHOM COCTOSHUM OITMCHIBAETCS BOJHOBON (DYHKIIHMECH:
w=C-exp(—r/a). OupenenuTh OTHOIICHHE BEPOATHOCTEW  Wi/W2 mpeObIBaHHMS  3JEKTPOHA B
chepuueckom cinoe TommmHor r=0,0lau pagmycamu r1= 0,25a, ur2 =2a.

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

5. Ompenenutb NOPSAKOBBIA HOMEpP »JJIEMEHTa B MEPUOAMYECKON CHCTEME 3IIEMEHTOB
MenneneeBa, eciau JyiHa BOTHBI A Ko —Cepum ero XapakTepuCcTHYECKOTO HU3JTYYCHHS COCTABIISET
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 SHEPrHIO, KOTOPYIO HEOOXOAMMO COOOIIMTH aTOMYy BOAOPOAA IS
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 TIlcu — QyHKIHSA 2JIEKTPOHA B OCHOBHOM COCTOSHHH aToMa UMeET BUI: w(7) = e A. Haittu
ma

CpeiHee paccTosiHUe <I> 3JIeKTpOHaA OT A1pa.

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

5 Omnpenenure UIMHY BOJHBI CaMOH JUIMHHOBOJHOBOW JMHMM Ko — CEpHMH DPEHTIE€HOBCKOIO
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 BAOJb JMHUNA MarHUTHOM HHAYKIMU? OTBET 000CHOBATH.

Bapmuanr 4.
. CpaBHUTE MUHUMAJIBHYIO 4YacTOTy cepuu JlaiiMaHa Vyun 1 MAaKCUMAJBHYIO YaCTOTY Vyax JUHUU

u3ydeHus cepuu banbmepa.

2. ®otoH ¢ ’Heprueit 25,0 3B BHIOBIBAaET JEKTPOH M3 MOKOSIIETOCS aTOMa BOJOPOIa, HAXOISIIETOCS
B NIEPBOM BO30YKIEHHOM cOCTOSSHMHM. C KakoW CKOpOCTbIO OyJeT JBUTAThCS HJIEKTPOH BAAIM OT
snpa?

3. DIeKTpOH B aToMe€ BOJOPOAA HAXOJUTCA B B OCHOBHOM COCTOSHHM, OIMCHIBAEMOM BOJIHOBOM
ynxumeit: y = Aexp(—r/r). Haiitu snepruto snextpona E u panuyc mnepBoit 00poBCKOi
opoutsl r1.  (Ykazanue: VMcnonb3yiite ypaBuenue Llpenunrepa).

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

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

6. OmpenenuTh MUHMMAIBHBIM Yrol MeEXAYy HaIpaBiICHWEM BHEIIHEr0 MarHUTHOIO MOJS U
OpOUTAILHBIM MEXaHMYECKMM MOMEHTOM UMITYJIbCa 3JIEKTPOHA C II1aBHBIM KBAaHTOBBIM YUCJIOM n = 3.

Bapuanr S.
1. Kakas U3 cxeMm >HEepreTM4ecKuX ypOBHEW, MPUBEACHHBIX Ha pHC.]1-3 COOTBETCTBYET AJIEKTPOHY B

aToM¢€ BOIOpOJa, B MOTCHIMAIbHON sME C

. n=4 : " OECKOHEYHO BBICOKMMH CTEHKAaMH, KBAHTOBOMY
- 1_4  TApMOHHYECKOMY OCLHILIATOPY?
1o n—3 2. OmpemennTs 1ymMHY BONHEI e bpoins mis
n=3 n=4 ANIEKTPOHA, HAXOJSINErocs B aTOMe BOAOPOAA
n=3 "=2  Ha BTOpOIl 6OPOBCKOIT OpOHTE.
n=2 n=2 3. CoOcTtBeHHast (YHKIHUS, OIUCHIBAIOIIAS
n=1 n=1 | n=1

Puc. 1. PHc. 2. Puc. 3.



54

COCTOSIHME 3JIEKTpOHAa B aTOME BOJOPOJAa, MUMEET BHUJ: HAaXOJUTCS B COCTOSIHUHU, OMUCBIBAEMOM
BOJIHOBOM QyHkuueil: w(r)=Cexp(—r/a), rae a = 4meoh?/(Me?) — nepsblit GopoBckumii paauyc.
Onpenenuts paccTosiHUE, Ha KOTOPOM BEPOSITHOCTh HAXOXKJIEHUS JIEKTPOHA MaKCUMalbHa.
4. HammucaTth OpMYITBI 3JIEKTPOHHOTO CTPOCHHUS aTOMOB:

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

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

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

Kountpoasnas padora Ne6 mo reme « KBanroBas ¢pusuka»

Bapuant Ne 1
3apaua 1. Kakyro ycKOpPAIOLIYI0 PasHOCTh NOT€HHUanoB U JOJKEH IPOWTH 3JIEKTPOH, YTOOBI
JJIMHA BOJIHBI J¢ bpoiins A 6bna paBHa 0,1 HM?

3amaya 2. DieKkTpoH ¢ KuHeThudeckor ’Hepruedt T = 15 3B HaxoguTcsa B METAUIMYECKOU TBIIIMHKE
nuametpoM d=IMkm. OIICHUTh OTHOCHUTEIIbHYIO HETOYHOCTH AV/V, C KOTOPOI MOKET OBITh OMpeIecHa
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
3ampemeHHol 30Hb repmanus AE = 0,72 5B, ompeaenuTh, BO CKOJBKO pa3 BO3PacTeT €ro
yaenabHasi MPOBOJUMOCTD.

Bapuant Ne2

3apaua 1. OnpenenuTs AIUHY BOJHBI 1€ bpoiins A 351eKTpoHOB, 60MOapAUPYIOMIUX aHTUKATO]
PEHTTE€HOBCKOHM TpYyOKH, €CIM TpaHHIa CIJIONIHOTO PEHTTEHOBCKOTO CIIEKTpa MPHUXOJUTCS Ha
JIJIUHY 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 .

3agaya 3. Jlokaszath, urto ecnu P-QyHKIMS UMKIMYECKM 3aBUCHUT OT BpPEMEHH, T.€.

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

3agaua 4. Onpenenuth ypoBeHb depmu EF B coOcTBEeHHOM mnomynpoBOAHUKE, eciau »Heprust AEg
aktuBauu pasHa 0,1 3B. 3a HyneBoll ypoBeHb OTCUETa KWHETUYECKOW SHEPIHU 3JIEKTPOHOB NMPHHATH
HU3IIHAN YPOBEHLb 30HbBI IMPOBOAMMOCTH.

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

anekTpoHa. (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
Kaus TNPUXOINTCSA O OJHOMY CBOOOIHOMY 31ekTpoHy. IlnoTHocTs Kamms 860 kr/m°. MomspHas
macca kamust M = 39,1 r/monb. (Yka3aHue: Temreparypa BBIPOXKICHHS OINPENeNsIeTCs] BHIPAKEHUEM
27°h? n?'3)

T =
80. km
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Bapuant Ne 4.

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

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 BO30yXIeHHOM cocTosHuU 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 KodhouuueHT Cz 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 S.

3apaua 1. OnpenenuThs AJUMHY BOJHBI A€ bpoitnst x 3JeKTpoHa, €ClIM ero KUHETUYecKas

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 AIIMKE HAXOAMTCA B OCHOBHOM cocTossHMM. 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 conpoTuBIeHHS COOTBETCTBEHHO paBHBl R1 n R».

111.3. TecTsl AJis1 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: YacTulla (MarepuaabHas
TOYKa), CHCTEMa 4YacTHll, aOCONIOTHO TBEPAOE
TeJNO, CILIONTHAS Cpea.

1.2. Cuctemsl oTcuera.

1.3. KoopauHaTHBIH, BEKTOPHBIH, €CTECTBEHHBIN
CroCcOObI  OMMCAHUS JIBIXKEHHUS MaTepUaNTbHON
TOYKH. CBs13b MEXITY BEKTOPHBIM u
KOOPJIMHATHBIM CTIOCOOAMU OTTUCAHUS JBUKCHUS.

1.4.TlepemenieHue, TMyTh, CKOPOCTh, YCKOPEHHE
MaTepuanibHOU TOYKHU. Hopwmanbnoe u
TaHTEHITMAIBHOEC  YCKOPEHHSI ~ YacTHUIBI  TIPH
KPUBOJIMHEHHOM JIBUKEHUU.

2. JluHaMMKa MaTepHAJbLHOI TOYKH

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

TSDKECTH, BeC Teja, CHja CyXOro TpEeHHs, CHia
BS3KOTO  TPEHUS, CHIAa  yIPYrOCTH,  CHIIa
Apxumena, cuiia KyJOHOBCKOTO B3aUMOJICHCTBHS,
cwia JlopeHna.

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

3. Kunemaruka " JIWHAMHAKA
BpANIATEIbHOI0 IBUKEHHS.
3.1 VYrioBasi CKOPOCTh M YIVIOBOE YCKOPEHHE TPU

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 CcuiIbl H
MOMCHT UHEPIIUHN TCJIa OTHOCUTECIIBHO OCH.

3.4. MoMeHT uMIyabca. 3aKOH  COXpaHEHUs
MOMEHTa UMITYJIbCA.

3.5. JIBmwKeHre B IEHTPAIbHOM TIOJIE.

3.6. PaGora, MOIIHOCTh, KMHETHYECKAs SHEPTUs

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

COXpPaHeHHsI.

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

4.2, Pa6oTta. MOIIHOCT.

4.3. Kuneruueckas sneprusi.

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

4.5, CBs13b MHOTECHIINATLHON CHUTBI C

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



4.7. Csa3b  3aKOHO8 COXpaHeHUsi ¢ cummempue
npocmpancmeéa u @pemenu. KoHcepBaTuBHBIE H
JUCCUNIATHBHBIE CHUCTEMBl. BHYTpeHHSAA >Heprus.
OO6medu3nIecKnii 3aK0H COXPaHESHHS YHEPTHH.

5. CneumajbHast Teopus
otHocuteabHocTH (CTO).

5.1. Iloctymarer DitHmTeitHa. OTHOCHTEIBHOCTD
OJTHOBPEMEHHOCTH.

5.2.  TlpeobpaszoBanust Jlopenua. VHBapuaHTHOCTH
3aKOHOB ITPUPOABI OTHOCUTEIBHO MPe0Opa3oBaHuUi
Jlopenuna.

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

54. WnTepBan Mexmy cCOOBITHUSMH.

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

5.6. OHeprus B  PENATHBUCTCKOM  JMHAMHKE.
OHeprus NoKosl.

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

ypaBHEHUE MOJICKYIIPHO-KUHETUYCCKOM TCOPHH.
6.3. YpaBHeHHE COCTOSHUS UICATBHOTO rasa.
6.4. 3aKoHBI HICATHHBIX T'a30B.
6.5. MakcBe/UIOBCKOE — pacHlpeieiicHHe MOJICKYIT
ujeanbHOro rasza mno ckopoctsam. Omnbit LltepHa.
6.6. UneanwpHbiid ras B CHJIOBOM oJIe.
Pacnpenenennie  bBombumana.  Bapomerpuueckas
¢dbopmyia.
6.7. Pacmpenenenne MakcBemmia—bonpimMana.
7. IlepBoe Ha4yajl0 TePMOIMHAMUKHU H
€ro mnpuMeHeHHWe K  H30mpoleccaM H
KJIACCHYECKOM TeOpUH TENJI0eMKOCTH
H/1eaJILHOTO ra3a.
7.1.1lepBoe Ha4ano TEPMOJUHAMHKH. BHYTpeHHSAS
sHeprus. Paborta rasa npu u3MeHeHUH ero o0bema.
7.2. Temnora. TemIoeMKOCTb.
7.3.1lpuMeHeHNe MepBOro Hayala TEPMOJWHAMUKHU K
M30TPOIIECCaM. AnmnabaTHbIN TIporiecc.
VYpaenenuns Ilyaccona. Pabora raza B agnabaTHOM
nporecce.
Knaccuueckas
U7IeaJIbHOIO Tra3a.

7.4, Teopus TEIIOEMKOCTU

8. BTopoe Haya/i0 TePMOAUHAMHUKH.
8.1. Bropoe HayaJo TEPMOJMHAMUKH.
HeBo3MOXHOCTH BEYHOrO JBUTATENSl BTOPOrO pOJa.
Hpyrue (hopMyIMpoBKH BTOPOTO Havaja
TEPMOJUHAMHKH.
8.2. W3ommpoBanHele U
TEPMOIMHAMUYECKAE  CHCTEMBI.
HeoOpaTHMBIE IPOIIECCHI U IIUKIIBL.
8.3. uxn Kapro. Makcumansssiii KITJ{ TernoBoit
MaIIMHBL. XO0JIO0JHIbHAS MAIIIHA.
8.4. OHTpOIHSI. TepmomuHaMITIeCKHiA u

HEHM30JIMPOBaHHEIC
Obparumbeie |
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CTATUCTUUYCCKHUI CMBICIT TOHSTHSI SHTPOTIHH.

8.5.  TloHsTHe TEPMOIUHAMUYCCKON BEPOSTHOCTH.
CraTHCTHYECKHUIA CMBICIT BTOPOTO Havaia
TEPMOJIUHAMUKA. OHTPOMHUS KaK KOJHYCCTBEHHAS
Mepa CTpeMJICHHS OT TMOpAAKAa K XaOTHYHOCTH B
COCTOSIHUH TETIOBOTO PABHOBECHSI.

8.6. [IpuHLHKIT BO3paCTaHUs SHTPOIHMU OTKPHITOM
CHUCTEMBI.

8.7. Unen cunepretukn. Camoopranusaius B
YKUBOM M HEXXUBOM TIPUPO/IE.

9. DJIeKTPOCTATHKA

9.1. 3akon Kymnona. Hanpspkennocts
HNEKTPOCTATHIECKOTO TIOJISL.

9.2. Tlorok BEKTOpa HAIPSHKEHHOCTH
AIIEKTPOCTATHUECKOTO oJIsl. Teopema

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

94. [lunoiap BO BHEIIHEM 3JIEKTPOCTATHYECKOM
nose

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

JIMJICKTPUYECKast IIPOHUIIAEMOCTD BEIIIECTBA.
9.6. BexTOpBI HAPSHKEHHOCTH U DIIEKTPHIECKOTO
CMEIEHHS, UX CBSA3b C BEKTOPOM IOJISIPH30BAHHOCTH.

Teopema Octporpanckoro—l'aycca mmsa mons B
JIUDIIEKTPHKE.

9.7. TIpOoBOAHUKH B AJIEKTPOCTATHYECKOM TIOJIE.

9.8. DneKTpoeMKOCTb MIPOBOTHHKA.
Konnencaropsr.

9.9. Dmeprus 3apsHKEHHOTO MTPOBO/THHKA,
KOHJIEHCAaTOopa. ODHEprusi  JJEeKTPHUYECKOrO  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 J[oyns —JleHna B JOKaIbHOM
(muddepennnansHoi) popMe u UX 00OCHOBAHHUE C
HO3UIIUH KJIACCUYECKOH TEOPUHU
AJIEKTPOTIPOBOIHOCTH METAIIJIOB.

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

10.5. ComnpotuBnenue MPOBOJIHUKA.

[locnenoBatensHOE M TapajuIeNbHOE COEAWHEHHE
COIPOTUBJIEHUM.

10.6. VYcnoBus cyumiectBoBaHus 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
Pa3BETBIICHHBIX LIETIEH.

Moayas 6-10. Ilo BbIOOPY mpemnoaaBaTeIs
W3 JAHHOTO CIIHCKA BbINOJIHsETCS 7-8 TecToB.

11. MarHuTHOe 1oJjie B BAKyyMe



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

11.2. 3axon buo—Capapa—Jlamiaca.

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

11.4. Uupkynauust BeKTOpa MarHUTHOW HHIYKLUH.
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 HMHAYKIWs. BbIBOJ 3akoHa

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

HCIIOJABMIXHBIX ITPOBOJHUKAX.

JIBWXKYIIUXCSI U

12.4. Ilpwanun neicTBHS Te€HEepaTOpOB
HEPEMEHHOTO TOKA.

12.5. Buxpessie TOKH.

12.6. HWupykTuBHOCTH KOHTypa. WHIYKTUBHOCTH
COJICHOH 1.

12.7. SBneuwne CaMOUHIYKIIHH. 2.J.C.
CaMOMHITYKIIHH.

12.8. Toku mpu 3aMBIKAHUW W Pa3MbIKaHUH IIeTH

IIOCTOAHHOT'O TOKA.

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

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

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  KOJCOAHMI.

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

14.3. ¢daza
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14.4.
14.5.
14.6.

BekTopHas muarpamma.

DHeprus rapMOHUYECKOTO KOJICOaHMSL.

Marematuueckuit ~ MasTHUK.  Du3MUEeCKUU
MasITHHK.

KonebaTenbHbIi KOHTYP.

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

Konebanuss  mpyXHMHHOTO  MasTHHUKA  C
tpenueM. [uddepenuunansHoe ypaBHEHHE €ro
nekeHns. Pemenne ypasHenns. Koaddumment

14.7.
14.8.

14.9.

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

14.10. Cpobomnble 3aryxaromipe KojeOaHusS B
kosebaTeibHOM KOoHType. Juddepeniuansaoe
YpaBHEHHE W €ro pelieHne. XapaKTepUCTHKH
3aTyXaHusl.

14.11. BemHyX/IE€HHBIE KOJIICOAHHS OCUHIUIATOpPA IO
JICCTBUEM BHEIIHEW CHHYCOWJAJIbHOW CHJIBI.
HuddepennnanpHoe ypaBHEHNE U €T0 PEIICHHE.
Awmroityna u ¢asa BRIHYXKICHHBIX KOJIEOaHUH.
Pe3zonanc. BbIHYXICHHBIE 3IEKTPOMarHUTHBIC
Kosiebanus. YacTOTHbIC 3aBHCUMOCTH aMILIUTY T
TOKa, HAIPSDKEHUH, cABUTa (a3 MEXIy TOKOM U
HaTpsHKEHUEM.

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

15.3. ComnporusieHne, HHIYKTUBHOCTb U €MKOCTH B

I[N MIEPEMEHHOTO TOKA.

15.4. 3akon Owma Ui 1ieneit mepeMeHHOTo TOKa.

15.5. BekropHbIe quarpaMMbl B METOJ] KOMIUIEKCHBIX
aMILTATYT.

15.6. Pe3onasnc B IMOCJIEAOBATEIHLHOM u
HapaJlyIeIbHON LEIH.

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

16.2. Owusznueckuii CMBICI KaXJIOTO M3 YypaBHEHHN
MakcBena.

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

cpeaHee 3HA4YCHUA

16.3.

16.5. ypaBHeHUl MakcBemna.



OJICKTPOMAruuTHbIX  BOJIH, IIOTOK OSHEPruu,
HWHTCHCUBHOCTD 3JICKTPOMATrHUTHLIX BOJIH.

17. Mexannyeckue M  JJeKTPOMArHUTHbIE
BOJIHBI.

17.1. BomHoBoe JIBIYKEHUE. [IpononbubIE u

MOTIEPEYHBIC BOJTHBI. CkopocTtb

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

18. UnTepdepenuus

18.1. UnTepdepenmus BoaH. KorepeHTHOCTH BOJH.

18.2. Meronpl mony4eHUs KOTEPEHTHBIX MCTOYHHKOB
CBETa U HAOIIOACHUS MHTEpEPEHIIHH.

Ob6mue YCIIOBUS nHTEp(HepPEHIINOHHBIX

MakCUMyMOB ¥ MHHUMYMOB CBeTa JABYX

KOT€PEHTHBIX BOJIH.

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

paBHOrO HakijoHa. [lomockl paBHOHM TOJIIMHBL

Komnbsia HeroToHa.

18.6. Tlpocseriienue ontuku. Matepdepomerps.

19. Iudpakuusi cBeTOBHIX BOJIH.

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

Hudpakuus OpayHrodepa Ha ImmIendn U Ha
JTUPPAKIMOHHOMN peleTKe.

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

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

[Tonapuzatopsl. 3akoH Mamroca.

20.2. Tonsipuzanust cBeta TPU  OTPAKEHUH U

MIpEIOMJICHUH cBeTa. 3akoH bprocrepa.
Tlonsapuzanus CBeTa npu JIBOMHOM

aydernpenomnenun. IloaspusanuoHHble TPU3MBL

U TIOJISIPOUIBL.

20.4. UckyccTBeHHas

Oddext Keppa.

17.2.

17.3.

17.4.

17.5.

17.6.
17.7.

18.3.

18.4.

18.5.

19.2.

19.3.

19.4.

19.5.

CBCT.

20.3.

OIITHYCCKas AHU30TPOIHA.

58

20.5. OnTrueckast akTUBHOCTH. BpallieHue MmiocKoCTH
nosnsipuzanuu. Dpdext Papanes.
B3anMopneicTBrEe 3JIEKTPOMAarHUTHBIX BOJIH 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

" XapaKTePUCTUKU TETIOBOTO U3ITyYCHHS:

ANEKTPOMArHUTHAS TPUPOAA TEIIOBOTO H3ITydEHHUS,

PaBHOBECHOCTh, JIy4eHCITyCKaTeIbHas (CHEeKTpaIbHas

TUIOTHOCTD SHEPTreTHUECKON CBETHMOCTH)

Jy4ernoriomareabHas  CIOCOOHOCTb.  AOCOIIOTHO

YEepHOE TEJI0, CepOe TEIO.

21.2. Tlpaswuio IIpeBo, 3axon Kupxroda.

21.3. 3akon Credana-bonbiiMana. 3aKOH CMELICHHS

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.T.
CroneroBa. 3akoHbl BHelIHeTo GoTodddexra.

22.2. Ypasaenue DiHmTelRHA 11 GoTOdhdeKTa.

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

22.4. Dododexr Komnrona.

23. JKcnepuMeHTATbHOE

000cHOBaHNEe KBAHTOBOII MexaHukH. CneKTpbl 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, pocr
eiilmme 3a1a4M KBAHTOBOH
MEXaHHNKH.
27.21. VYpasuenue lllpenunrepa. CTaTHCTHYECKUH CMBICI
BOJIHOBOH (pyHKIIWH.
27.22. Yactuiia B TNPSAMOYTOJIbHON TOTCHIMAILHOW sIME.
Pemenne  ypaBuenus  lllpeaunrepa. CobcTBeHHBIE
BOJIHOBbIE (DYHKIIUH U SHEPTETUYECKHUI CIIEKTP.
27.23. TlorenuuanbHelii 0apbep. TyHHEIbHBIN 3D HEKT.
27.24. JIuHEHHBIA TapMOHHYCCKHIA OCIUAIUIATOP.

25. CoBpeMeHHbIE NPEICTABJEHUS O CTPOEHHH

aToOMOB.

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

25.2. DHeprer
WYECKHE  ypPOBHU. OHEprus  BO3OYXKICHUS U

MOHM3AIIH.



28.7.

25.3. CrexTpsl
aromoB. BonHoBble pyHkuuu. KBaHToBbIC UnCa.

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

25.5. Msoros
JIeKTpOoHHBIEe aToMbl. [Ipunnun [aymu.

25.6. Crpykry
pa PHEPreTHYECKUX YPOBHEH B MHOTO3JIEKTPOHHBIX
aToMax.

25.7.

[epuopnueckas cucrema sneMeHTOB MeH/IemneeBa.

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

26. 3oHHas Teopusi TBePABIX
TeJ

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

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

26.3. Pacmpenenenue @epmu. Yposens Depmu.

27. KBanroBasn Teopus
3JIeKTPONPOBOHOCTH METaJJIOB |
NOJIyIPOBOTHUKOB

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

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

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

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

27.5. DAeKTpONpOBOJHOCTH MOJYHPOBOAHMKOB. [loHsTHE
JIbIPOYHOM NPOBOJUMOCTH.

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

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

27.8.  TemmeparypHas 3aBHCUMOCTh

3JIEKTPOIIPOBOAHOCTH MOIYIIPOBOTHUKOB.

28. CTpoeHne aTOMHOTO siipa

28.1. CrpoeHue aTOMHOTO sipa.

28.2. Jledext Macchl. JHEPTHUs CBA3M.

28.3. Mogenu spa.

28.4. Tlpupoja siAepHBIX CHIL.

28.5. PanuoakTHBHOE H3Iy4yeHHEe U ero Bubl. [IpuOops

JUISL pETUCTPALIMY PAJIMOAKTUBHBIX HU3JIyYEHUH M YacTHIL.
28.6. 3akoH paJaMOAaKTHBHOTO pacraja.

3aKOHOMEPHOCTH O-pacnaja u -pacrnaza.

29. SlnepHble peakuuu

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

Peakuuss nenenus spep. llemHass peakuus AeneHHs.
Snepuslii peakrop.

29.3. TepmosinepHsIit
CHUHTE3. ODHEpPTHs 3Be3l. YMPABISAEMBIH TEPMOSIACPHBINA
CHHTE3.

30.91eMeHTapHbIE YACTHIIbI

30.1. Hepapxust CTpyKTYp
MaTepud. YacTHIBI M aHTHYACTHIIBL.

30.2. duznyeckuit
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BaKyyM.

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

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

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

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

2. 3akonbl Hetorona. [lpunnun otHocurensHocTH [ammmesi. [IpeoOpasoBanue [Mamumes.
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 MPUMEHEHHE. 3aKOH JABUKEHUS LIEHTPa WHEPIUU.
PeakTuBHOE IBMXKEHUE.
4, Pabora. Momuocte. KuHernueckas u mNOTeHHHMaNbHAs »Heprus. lloTeHIuanbHas

sHeprus ynpyroctu. lloreHumanbHass sHeprust TAroreHus. CBsi3b NOTEHLMAIBHOW CHIIBI C
MOTEHLUAIBHON YHEPIUEN.

5. 3aKOH coXpaHeHus DSHepruu B MexaHuke. KoHcepBaTHBHBIE M JIMCCUIIATUBHBIE
cucteMbl. Buytpennsis sHeprus. O0medu3nueckuii 3aKoH COXpaHESHUs SHEPTHUH.
6. MOMEHT cuiibl ¥ MOMEHT MHEpPLUUHU Tella OTHOCUTEIbHO OCH. YPaBHEHHUE JBUIKECHUS

TeJa, BPAIIAIOIIETOCS BOKPYT HEMOABUXKHOM ocu. PaboTa, MOIIHOCTh, KMHETUYECKAs SHEPTHs
IIPU BpalIaTeIbHOM JBUKCHHUH.

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

MOJ'I@Ky.]'IHpHO-KHHCTH‘ICCKOﬁ TCOPUHU. ypaBHeHI/IC COCTOsIHHUA HACAJIBHOI'O TIasa. 3aK0HBI
nacCaJIbHbIX I'a30B.

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

10.  IlepBoe Hauano TepMoaMHAMHMKH. BHyTpeHHss sHeprus. PaboTa rasza npu n3MeHeHUH
ero obwbema. Temmora. TemnoemkocTs. I[lpuMeHeHHe MepBOro Hayaja TEPMOAMHAMHUKHU K
U30IIpOoIIECCaM.

11.  Bropoe nHauano TtepmonuHamuku. Temnosble MamuHbl. [lukn Kapro. DHTponus.
CraTucTU4eckuii CMBICI BTOPOrO Haydajga TEPMOAMHAMHUKH. DHTPONUS KAaK KOJIMYECTBEHHAs
Mepa CTpeMJIEHMs OT MOpsAKa K XaOTUYHOCTU B COCTOSTHUM TEIJIOBOIO paBHOBecus. IIpuHuumn
BO3pAacTaHUs SHTPOIIUHU OTKPBITON CHCTEMBI.

12. Tsepable Tena. CTpoeHHE KpPUCTAIMYECKMX UM aMOPQHBIX TBEpPABIX  TeIl.
Kpucrannuueckue pemerkd. Tunbl KpucTauioB. JlepekTbl KpHCTAIMUECKOW pPEHIeTKH.
TermmoéMKOCTh KPUCTAIIOB

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

14. Teopema Octporpanackoro — 'aycca g nosns B BakyymMe U ee npumeHenue. [lone
PaBHOMEPHO 3apsHKEHHBIX TeJl: HUTH (LMIIMHIPA), INIOCKOCTH, CHEPBI, 11apa.

15.  [wonektpuku. llonspusanuss nuanekTpukoB. Ilonspu30BaHHOCTB, AUAIEKTpUUECKAS
BOCIPUUMYHMBOCTD, JUAJIEKTPUUECKas MPOHMUIIAEMOCTh BEIIECTBA. BEKTOp 3JIeKTpUYecKOro
CMEIEHNs, U HMX CBs3b C BEKTOPOM Mojspu3oBaHHOCTH. Teopema ['aycca s mons B
JINIJIEKTPUKE.

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

17.  DOnextpuueckuii TokK. 3akoHsl Oma u [xoyns—Jlennma B auddepeHnuanpbHOl H
UHTETpalbHOM  (opMax, ©u UX OOOCHOBaHHWE C TIO3MLMH KIACCUYECKOW  TEOpUH
JNEKTPONPOBOAHOCTH  MeTauioB. ComnportuBneHne nposoaHuka. IlocienoBarenpHoe H
NapajuIeIbHOE COEIMHEHNE CONIPOTUBIIEHUM.

18.  VYcuoBusi cymectBoBaHus Toka. CroponHue cunbl. J.J[.C. 3akon Owma mis
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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. HampsipkeHHOCTh MarHUTHOTO 1oJisl. L{upkynsnus BeKkTopa MarHUTHOM
uHaykuuu. Ilons BuxpeBble U moTeHuuanbHble. [10TOk BeKTOpa MarHuTHOM MHAYKIMH. Teopema
["aycca 11 MAarHUTHOTO 110JIS1 B BAKyyMe.

20. CumoBoe nerictBue MarHutHoro mois. Cuna Awmmepa, cuna Jlopenna. PaGora 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. NHayKTHBHOCTH KOHTYpa. MHIyKTUBHOCTH coneHonna. Spnenune camounaykuuu. 3.J1.C.
CaMOMHAYKIMU. MarnurtHas sHeprus Toka. [IIoTHOCTh SHEpruu MarHUTHOTO MOJIS.

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

24. Ousnueckue OCHOBBHI TeopuH MakcBemna sl DJIEKTPOMAarHUTHOTO TONA. 3aKoH
3JIEKTPOMArHuTHOM MHAyKUuU B ¢opme MakcBemna. BuxpeBoe anekrpuueckoe mose. 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 ABIKEHHS IMPYKHMHHOTO MAasTHHKA C
TpeHueM U 0e3 TpeHUs U WX peuieHus. AMIUIUTYJa, KPyroBas 4acTtoTa, (a3za rapMOHHYECKOTO
konebanus. Koaddumment 3aryxanms. Jlorapudpmuyeckuii nekpement. JloopoTHocTs. [lepuon
3aTyXaroluX KojaeOaHu.

26. BpIHYXIeHHBIE MEXaHHYeCKHe  KoJeOaHWs OCIIUIATOpa TOJ JCHCTBHEM BHEUTHEH
cuHycouaanbHOU cuibl. uddepeHunanbHoe ypaBHEHHE M €ro peuieHne. AMIUIMTYAa U ¢asa
BBIHYX/ICHHBIX KojeOaHuii. Pezonanc.

27. BbIHY)XJIeHHbIE DSJEKTpOMarHuUTHble KojeOaHus. IlepemeHHblt TOK. YacToTHBIE
3aBUCHUMOCTH aMIUIUTY/]l TOKa, HAllPsDKEHUH, cIBUTa (pa3 MEX]1y TOKOM U HaIPSIKEHUEM.

28. BonnoBoe nBuxenue. [IpogonbHble U nonepednsie BodHbI. CKOPOCTh pacpOCTpaHEHUS
BOJIHOBOTO ()poHTa. YpaBHEHHE IUIOCKOM Oerymieid BOJHBL. J[JaMHa BOJIHBI, BOJHOBOE YHCIO.
BonnoBoe ypaBHeHue. [I1oTHOCTh mOTOKA 3HEPrUM (BeKTOp YMOBa). IHTEHCUBHOCTD BOJIHBI.

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

30. I'eomerpuueckas onTUKa. 3aKOHBI TEOMETPHUECKON ONTHKH U UX MPUMEHEHHE (IIPU3MBI,
IUIOCKHE U cepUyecKue 3epKaia, JIMH3bI).

31. Unrepdepentus BomH. KorepeHTHOCTh BOJMH. MeTOIbl MONYy4YeHHS KOT€PEHTHBIX
UCTOYHUKOB cBeTa U HaOmoaeHus uHTepdepeHuuu. OOmme yciaoBUs HHTEp(EpPEeHIIMOHHBIX
MakCUMYMOB M MHHMMYMOB CB€Ta JBYX KOT€PEHTHBIX BOJH. MHTepdepeHuuss B TOHKHUX
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 JudpakiuoHHON pemietke. CrekTpalibHOe
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. BzaumopeiicTBue OSIEKTPOMAarHUTHBIX BOJH C BemecTBoM. Jlucrepcust cBerta.
HopmainibHast 1 aHOMallbHAsL TUCTIEpCUsl. DIIEMEHTapHAas AIEKTPOHHAS TEOPUS JUCTIEPCHH.

35. [IporuBopeunst kinaccuueckoil ¢usuku. M3myuenue yepHoro tena. 3akoH Kupxroda.
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3akon Credana-bonbimana 3akon cmemenuss Buna. KBanroBas rumotesa 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. DkcrepuMeHTaTbHOE 000CHOBaHNE OCHOBHBIX HJICH KBAaHTOBOW MeXaHUKH. JIMHeHYaThie
crieKTpbl aToMOB. Moaenb aromoB 110 Pezepdhopay u bopy. Teopust bopa nns aroma Bogopoa.

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

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

40. Yactuua B chepuueckoM CUMMETPUYHOM ToJie. BoiopoaononobHbie aToMbl B KBAHTOBOM
MexaHuke. YpaBHenue lllpenunrepa nns cTallMOHApHBIX COCTOSHUNA. DHEPreTUYECKUE YPOBHHU.
OHeprus Bo30yxaeHus U uoHu3anuu. Crektpel aToMoB. BomnHoBblie ¢(yHkimu. KBaHTOBBIE
ymcna. [IpocTpaHncTBeHHOE pacripesiesieHue IUIOTHOCTH BEPOSITHOCTU JUIsl 3JIEKTPOHA B aTOME
BOZOpPOJA.

41. MuorosnexktponHsie atromsl. [lpunnun Ilaynu. CTpykTypa 3HEpreTMYecKUx ypOBHEH B
MHOT'O3JIEKTPOHHBIX aromax. [lepuonnueckas cucrema 3neMeHToB MeHnzeneeBa. PeHTreHoBCkoe
u3nydenue. 3akoH Mo3nu. TopMo3HOe peHTTeHOBCKOE U3JIYUCHHE.

42. Atombl B MarHUTHOM mosie. Paciierienue suepretudeckux ypoBHeil. DddexT 3eemana.
AHomainbHOe paciiernieHue. CiuH 31eKTpoHa. ATOM B MosieKyJie. MoseKysipHble CIIEKTPBI.

43. DneMeHTbl KBAaHTOBOW TEOpPHM H3ITy4eHUS. BBIHYXIEHHOE M CIIOHTAaHHOE H3IIy4yeHUe
doronoB. Koapdummentsr Ditnmmrerina. TemmoBoe paBHOBECHOE U3TydeHUE. JIFOMHHECIICHITHSI.
[Tpunuun paboThl KBaHTOBOro reHepatopa. OTKpbITHIA pe3oHaTop. CBOMCTBa J1a3epHOTO
U3JTyYEHUS U €ro IPUMEHEHHE.

44, 3o0HHas CTPYKTYpa 3HEPIreTHYECKOro CIEeKTpa 3JIEKTPOHOB TBEPJOro Teja. 3alojHeHHe
30H: METaJUIbl, IUAJIEKTPUKHA M NONynpoBoaHUKH. Pacnpenenenne ®@epmu. Yposene depmu.
BrIpoxkieHne 3J1EKTPOHHOTO ra3a B MeTajlax.

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

46. DIeKTpPONpPOBOJHOCTh  ITOJYIIPOBOJIHUKOB. [lonsiTe ABIPOYHOM MPOBOAMMOCTH.
TemmneparypHast ~ 3aBHCHUMOCTb  3JIEKTPONpPOBOJHOCTH.  COOCTBEHHBIE M MpPHUMECHBIE
MOJIYIPOBOJHUKU. OJEKTPOHHBIA M JBIPOYHBIN MONYNPOBOAHUK. JIOHOpHBIE M aKUENTOPHBIE
DHEPreTUUECKHUE YPOBHU. Y POBEHb DPEpMHU B MOIYIIPOBOJIHUKAX.

47. KOHTaKT 3JIEKTPOHHOTO U JABIPOYHOIO MOJYNpOoBOAHUKOB. [loTeHIManbHblil Oapsep p—N
nepexoa. BompramnepHas xapakTepuCTHKA MOJIYITPOBOAHUKOBOTO quoa. TpaH3ucTop.

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

49. PagnoakTUBHOE W3JIYYCHHE M €ro BHIBL [IpMOOpPHI sl pEerucTpariyl paaroaKTHBHBIX
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 (usmueckas kapTuHa Mmupa. Mepapxus cTpykTyp marepuu. YacTuusl u
aHTH4acTuipl. Pusndyeckuil BakyyM. CraHgapTHas MoOJENb 3JIEMEHTAapHBIX 4dacTul. KBapkw,
JENTOHBI, KBAHTHl (yHIAMEHTAJIBHBIX TONe. (DyHIaMEHTalbHBIE BO3JACHCTBUA. AIPOHBI.
I'opstuast mozens u 3BoNIIOLMS BeeneHHOM.



