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|. PaGouas nporpamMma nepecMOTpeHa Ha 3acefaHuu JlemapraMeHTa:
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AHHOTANUSA
K paboueii nporpamMmMe yueOHOH TUCHUILTUHBI «DU3UKA»

Kype «pusuxm» B llkome 6momenmnuusr JlampHeBocTOouHOTO PDemepanbHOTO
YHHUBEpCUTETA YMTaeTCs Ha Miaqummx Kypeax creruanpaoctd 30.05.02 «MenununHckast
oumopmsukay. Kypc ¢u3mku BriroyaeT B ceOsS IIeCTh pas3ziciioB (MEXaHHKa,
MOJIEKYJsIpHass (DU3MKaA, DIEKTPHYECTBO M MArHETH3M, ONTHKA, aTOMHas (H3HKa,
anepHas ¢u3nka) u oOecreunBaioTcs kKadeapod obmeid Qusnku.  SBnsercs
HEOOXOJMMBIM DJIEMEHTOM TMPH HW3YYEHWW JPYTUX AUCHUIUIMH CIeHUATbHOCTEH
[Ixomer Onomenwimubl Hayk. Pu3WKa SBIIETCS OXHOW M3 0a30BBIX YyYEOHBIX
JUCLMIUIMH MaTeMaTHYeCKOT0 M €CTeCTBEHHOHAYYHOTO LIMKJIAa 3HaHUH QemepanbHOro
0JI0Ka rOCyJapCTBEHHOTO 00Pa30BaTENbHOIO CTAHAPTa BBICIIETO MPO(ECCHOHANTBEHOTO
obpazoBannsi. Pu3MKa, Kak W3BECTHO, — 3TO HayKa, M3YydJalomlas 3aKOHBI JBIDKCHHS
MaTepuu B J000M ee mposBiaeHuH. CienoBaTenbHO, IPUCTYHas K U3yYEHHUIO JI000MH
JPYroli eCTECTBEHHOM HayKH, HU3ydamomed «crenuduiyeckue» 3aKOHbI IBIKCHHS
MaTepHH, CTYJIEHT JIOJDKEH XOPOIIO 3HATh 00IIMe 3aKOHbI ABIKEHUS Marepuu. Pusnka
($opMHUpyeT y CTYICHTOB MPEACTAaBICHHE O HEH KaKk O HayKe, OIUPAIOLIEHCs HE TOIBKO
Ha TEOpPETHYECKWE II03HAHWS, HO M Ha OKCIIEPUMEHTAIBHYIO OCHOBY, M HMEET
NPaKTHYECKHE TPWIOKEHHS B Pa3IMYHBIX O0JIACTSAX YEJIOBEYECKOW AEATENILHOCTH,
croco0CTByeT  (OPMHPOBAaHWIO y  CTYAEHTOB HAy4YHOIO MHPOBO33DEHHUS |
COBPEMEHHOTO (PU3NYECKOTO MBIIIJICHUSI.

«Dusuka»  CTPOMTCI KaK  COYECTAaHWE  JICKIMOHHBIX,  J1a0OpaTOPHBIX,
MPaKTHYECKUX M CAMOCTOSTENILHBIX 3aHATHH CTYICHTOB.

Hean» wusyuenus pazgena «®Dusmka», COCTOUT B TOM, YTOOBI TPEACTaBHUTH
(m3MUecKy0 TEOpUI0 TOTO WJIM HMHOTO SIBJICHUS, Kak 0000IeHHne HaOIIoACHUH,
JKM3HEHHOTO OIBITa M OJKCHEPHUMEHTa, W TPEICTaBUTh 3Ty TEOPHI0O B BHIE
MaTeMaTHYeCKOH CBA3M MeXIy (M3MYECKUMU XapaKTePUCTUKAMU 3TOTO SBIICHUS,
crocoOcTByoMEero (OpMUPOBAHHUIO ECTECTBEHHO - HAYYHON KaPTHHBI MHpA.

3agaum:

1. OsHakoMJeHHE CTyIeHTa C OCHOBHBIMH MPOCTCHIINMH METOJaMHU
HaOJIIO/ICHNs, U3MEPEHUS U SKCIIEPUMEHTUPOBAHUS;

2. (dopMupoBaHHE y CTYJCHTOB CHCTEMBl 3HAHMH 110 KJIACCHYCCKOH H
COBpeMEeHHOH (prznke

3. ¢opMupOBaHHE Yy CTYJSHTOB OCHOBHBIX IPHHIMIIOB OIHCAHMS SBJICHUH W
rporieccoB (YpaBHEHHS ABIXCHUS, YPAaBHEHUS COCTOSIHUS, TOJIS 1 T.11.);

4.  QopmupoBaHME y  CTYJCHTOB  IIEJIOCTHOTO  IPEICTaBICHHUA O
(hyHOaMeHTaIbHBIX (H3MYECKHX 3aKOHOMEPHOCTSX, JISKAIIUX B OCHOBE (DHU3UUECKUX
Teopuit, HOpPMHUPYIONINX COBPEMEHHYIO KapTHHY MHPAa;

5. ¢opmupoBaHne y CTYZEHTOB OCHOB HAayYHOTO MBILIUICHUS, B YacCTHOCTH,
MOHUMAHUSl TPaHWI] NPUMEHUMOCTH (HU3WYECKUX TIOHATHH M TEOopuil, yMeHus



Ka4ueCTBEHHO M KOJIMYECTBCHHO aHAJIM3UPOBATh CTENEHb JIOCTOBEPHOCTH PE3yJIbTaTOB
TEOPETUUECKUX M IKCIIEPUMEHTAIbHBIX HCCIICIOBAHUH;

6. ¢dopMupoBaHHE Y CTYICHTOB YMCHHS YYHUTBHIBATh BJIMSHHE Pa3IUYHBIX
(hakTOpOB Ha paccMaTpuBaeMoe (HPU3UIECKOE SBICHUE,

7. dopMUpOBaHKE Y CTYACHTOB YMEHHS MPUMEHSATh TEOPETUYCCKUE 3HAHUS JIJIS
pellleHHsT MPAKTHYECKUX 3a7ad Kak B o0yacTH (HM3HMKH, TaK U B JPYTHX 00JNACTAX
€CTECTBO3HAHUSL.

Jlis  pelieHus TOCTABICHHBIX 3a7ad  Kypc (QU3UKUH MOpEAyCMAaTpUBAacT
COOTBETCTBYIOIIME BH/BI YyueOHON pabOThl — JeKIWH, J1abopaTopHble paboTHI,
CaMOCTOSITEIBHYIO Pa0OTy CTY/ICHTOB.

HauanbHble TpeOOBaHMSI K OCBOCHHIO IUCIUIUIMHBI. 3HAHHE OCHOB Kypca
(¢u3uKu u MareMaTUKu cpeiaHed o00Ieo0pa3oBaTeNbHOM MIKONBI WM  CPETHETO
npogeccroHaIEHOTO 00pa3oBannsa. Kypc (Gu3nkm HauMHAETCS CO BTOPOTO CEMECTpa H
NpEAINoaraeT 3HaHHe Hayall MaTeMaTH4YeCKOro aHali3a, aHATUTUYECKOH IeOMeTpHr
(BekTopHOW anreOpbl) B 00beMe OJHOrO MPEIIICCTBYIOIIEr0 ceMecTpa O0ydeHHs
(npousBonHas, auddepeHnran GyHKIUM OJHOW W MHOTHX IMEPEMEHHBIX, WHTEIrPal,
JuddepeHanbHbIe ypaBHEHUs!).

B pesynbTare u3yueHus NAHHOW TUCIMIUIMHBI y OOydarommxcs (GopMupyroTcs
CJICYFOIIE KOMITCTCHITMH (3JIEMEHTHI KOMITCTCHITUN ).

Kon " ITtansl (OPMUPOBAHMA KOMIIETCHINH
dbopmysmmposka
KOMIIeTeHIMH
OK-1 3Haer OCHOBHBbIC (DU3UYECKUE 3aKOHBI U
CIOCOOHOCTH K KOHIICNIIIMK:  3aKOHBI  KJIACCHUYECKOU
abcTpakTHOMY MEXaHWKH, BaXHEHIINE  KOHLEHIINU
MBIIICHHIO, aHaIm3Yy, CTaTUCTUIECCKOH bu3UKH n
CHHTE3Y TEPMOJUHAMUKHY;
Haunbonee Ba)KHBIE u
(dbyHIaMeHTaTbHBIC JOCTHKESHUS
(bU3NUECKON HayKH;




Ymeer NPUMEHATh (PU3NYECKHE 3aKOHBI K
aHaM3y Hanbonee BaKHBIX YaCTHBIX
CJIy4aeB U NPOCTEHIINX 3a]1a4;
NIPOBOJUTh HU3MEPEHUS
(U3MUECKMX  BEJIMUMH M OIECHKY
MOTPELIHOCTEN U3MEPEHUH;
Bnageer OCHOBHBIM  3KCIIEPUMEHTaJIbHBIM
MaTepuanoM, OCHOBHBIMH  HAaBBIKaMU
IIOUCKa Hay4yHOU nHpOpMAIHH,
HEOOXO0IMMOT0 TUTS pa3paboTku
COOCTBEHHBIX TPOEKTHBIX pEIICHUH B
HCCIIeTyeMO MPEeIMETHON 00JIacTH
OIIK -5 3Haer OCHOBHBIE TIOJIOKEHUS
TOTOBHOCTBIO K KJIACCUYECKOM 3JIEKTPOJAMHAMUKH,
HCII0JI30BaHUIO TEOPHI0 KOJIeOaHWH M BOJIH, MCXOIHBIC
OCHOBHBIX ¢bu3uKo- MIPUHIUIIBI KBaHTOBOM MEXaHUKH;
XUMHUYECKUX, OCHOBHBIE TIOHATHS (U3UKH ATOMOB,
MaTeMaTUYeCKUX U HHBIX AQTOMHOTO $i/Ipa U AJIEMEHTApHBIX YaCTHII;
€CTECTBEHHOHAYYHBIX CBSI3b ¢bu3UKN c TEXHUKOH,
MOHATUN U METOJOB IIpU [IPOU3BOJCTBOM, APYTMMH HAYKaMH,
pemeHnu VYMmeer NPUMCHAITh CBCIICHUSA u3
1podecCHOHaNTBHBIX ANIEKTPOIUHAMUKH, TEOPHU KOJIeOaHUH 1
3a1a4 BONMH, (U3MKKM AaTOMHOTO sApa MpH

peLIeHNH KOHKPETHBIX 3a/1ay;




Bnaneer HaBbIKAMH PabOTHI C MpPUOOpamH;
OIBITHBIMU (DaKTaMH, KOTOpBIC JISKAT B
OCHOBe HauboJiee BaXKHBIX (UIUUECKUX
3aKOHOB

Jns hopMupoBaHMS BBHINICYKAa3aHHBIX KOMIETCHLIMH B paMKaxX JUCHUILTHHBI
«Du3MKa» MPUMEHSIOTCS CIIENYIOIIUE METOIbl aKTHBHOTO/ HHTEPAKTHBHOTO O0YUYCHHSI:
«JIeKIHs-0ecenay, «IUCKyCCHs».



l. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM
YACTH KYPCA

MOAYJb 1. MEXAHUKA (36 uacoB, B ToM umciae 4 yaca c
ucnoab3zoBanuem MAQO)
Paznen |. Kunemaruka (10 gac.)

Tema 1. OcHOBHbIE TIPEACTABJIEHUS CNENHAJIBLHONH TEOPUH OTHOCHTEIbHOCTH
(1 yaca)

IlonsiTuss mpocTpaHCcTBa M BPEMEHH, HX OTHOCUTENBHOCTb. Teno orTcuera,
cucreMbl orcuera. [loHsATHE WHEpLMAIbHOM W HEMHEPLUUAIbHOW CHUCTEM OTCUETA.
[MpeoOpazoBanusi ['anmumes, CBs3bIBAIOIIME KOOPAMHATBHI TOYKH OTHOCHUTENILHO
MOJIBM>KHOW M HEMOJBHXKHOM MHEPLUATIbHBIX CUCTEM OTCYETA.

Tema 2. Kunematuka MmatepuajibHoli ToukH. (14)

[MonsTHsT MarepuallbHON TOYKH, TpaekTopuH. CHocoObl 3agaHusi IOJIOKEHUS
TOYKH W €€ JBIDKEHHS B JeKapToBod cucreme orcuera. llepememenue. ITyte. CBs3p
MepEMEIICHUS C MPUPALICHUEM PaJUyC — BEKTOpA.

Tema 3. KunemaTuueckue XapakKTepuCTHKH MaTepHAIbHONH TOYKHU.(24)

CkopocTs, yCKOpEHHE, €IMHUIIBI ux N3MEPEHHUSI. Hopmanbhoe
(meHTpOCTpEMHTENBHOE), KacaTeNbHOE (TaHTCHIMAIBFHOE) U MOJHOE ycKopeHus. CBsi3b
BEJIMYHHBI TIOJTHOTO YCKOPEHHS C BETMYMHAMHI HOPMAJIBHOTO U IIOJIHOTO YCKOPEHHUH.

Tema 4. KnnemaTnueckue ypapHeHUs] PABHOMEPHOI0 U PABHOIIEPEMEHHOI0
NMPSAMOJIMHEITHOr0 ABMKeHMIt. (24)

PaBHOMEepHOE U paBHOIEpEeMEHHOE [BIKeHHE. KuHemaTHueckue ypaBHEHUS
PaBHOIIEPEMEHHOTO  TNPSIMOJIMHEWHOTO JBIDKEHWS W paBHOMEpHOro. [ 'paduku
3aBHCUMOCTH IIyTH U CKOPOCTH OT BPEMEHHU AJISI PaBHOIIEPEMEHHOTO M PABHOMEPHOTO
MPSMOJIMHEHHOTO JBIKEHHS.

Tema 5. KuHemMaTHka BpallaTelbHOI0 JABHKEHHS] MATEPHAJbLHOH TOYKH.
(29)

VYrioBble nepeMelieHne, CKOPOCTh M yCKOpeHHe. ENuHuIBl UX H3MepeHus.
KuneMmatndeckoe ypaBHEHHE PaBHOIEPEMEHHOTO ABMIKEHUS MAaTEPUAIBHOM TOYKHU IO
OKpPYXHOCTH. CBsI3b BEJIMUMHBI [TOJHOTO YCKOPEHHs IBMKEHUS MaTepUaJbHOW TOUKU
M0 OKPY’KHOCTH C YTJIOBOM CKOPOCTBIO, YTIIOBBIM YCKOPEHHEM U PAgUyCOM JIBHKCHUS
MaTEpUAIBHOM TOUKH.

Tema 6. [IpeoopazoBanus I'anuies. [IpuHuun orHocuTeabHocTH [Nannes.



[Tpeobpazosanus Jlopenna. Crnexcreust u3 npeodpasoBanuii Jlopenna. [lonstue
00 wuWHTepBaJe M €ro WHBAapHAHTHOCTH. YeTblpexMepHBId MHpP. Bo03MOXHOCTBH
CBEPXCBETOBBIX JIBI)KEHHH.

Paznen 11.

Tema 7. IluHaMuKa MaTepHATbHON TOYKH. 3aKOH COXpPaHEHHsl MMIYJbCA.
(24, mpoBoaMTCS € McMob30oBaHHeM MAQ).

B3aumopeiictBuss u cunpl. Macca Kak Mepa HMHEPTHOCTH M TpaBUTALMH.
Nmmynsc. 3akonsl Hetotona. [Ipsimble n oOpartHble 3anaun. CBoOOJHOE U HECBOOOIHOE
JIBKeHHs. [IoHSITHE O CHJIOBOM M OZHOPOJHOM CHJIOBOM NOJIX. [IBIDKeHHE Tena B
OJHOPOJHOM CHJIOBOM I10Ji€.3aMKHYTbl€ M HE3aMKHYTbIE€ MEXAHWYECKHE CHCTEMBI.
CucremMa MaTepUalbHBIX TOUYEK, €€ HUMITYJIbC.3aKOH COXPAaHEHUs] UMITYJIbCa CHUCTEMBI
MaTepHalbHBIX TOUeK. J[BIKEHHE Tel NMEepeMEHHOW Macchl. YpaBHEHHE MemepcKoro.
®opmyna [{uonkoBckoro.

Tema 8. JHeprusi, pa6oTa, MOIHOCTh. 3AKOH COXPAHEHUSI MeXaHMYeCKOH
Heprum.(24.)

Pabora. Dueprus, MomHocts. [lOTCHIIMANBHAS W KHHCTHYCCKAs SHCPTHUU.
IToTeHnmanbpHbIe (KOHCEPBATUBHBIC) CHUIBL IlOTEHIMANBHAS 3HEPTUsl CHII YIPYTOCTH.
CBs3p MKy TOTCHIMAIHHON CHJIOW M MOTCHIHMATBHON SHEpruei. 3aKOH COXpaHCHUS
SHEpPIrUH B MEXaHUKE.

Tema 9. JIBu:KeHHE B M0JIe TATOTEHHS. (24)

3akonel Kerepa. Cuia B3aumopeiictBus Mexnay ConHIIEM M IUIaHETaMH
COJTHEYHOW CHCTEMHI (peleHue o0paTHoil 3anaun). 3akoH TaroreHus HproToHa. OmbIT
Kapermumra. Cuna TATOTeHUs (TpaBUTAINM), CHJIA TSKECTH, BEC Tela. YCKOpEHHUE
CBOOOJHOTO MaJCHUs, €ro 3aBUCHMOCTh OT BBICOTHI U INUPOTHI MeCTHOCTH. CHIIbI
uHepimu. LleaTpoOexknas cwima wHepnmu. Cmna  Kopuommca. ITlorenmman wu
HAIPSHKEHHOCTh TPABUTAIIMOHHOTO TIOJS, CBSI3b MEXAY HUMH. OKBHBaJCHTHOCTD
WHEPTHOH M TIPABUTALMOHHOM Macc, OINbITHbIE NOATBepxkacHUs. Ilepsas, BTOpas,
TPEThs KOCMHUYECKHE CKOPOCTH.

Pazpen I11.

Tema 10. BpamartenbHoe IBHKeHHE CHCTEMbI MATEPHAJIBHBIX TOUYEK. (24)

MoOMEHT HMITyJbCa MaTepUabHOW TOYKM M CHCTEMbl MaTepHalbHBIX TOYEK
OTHOCHUTETIBHO IIONI0ca M OcH. MOMEHT Cuilbl MaTepHaJbHOH TOYKHM M CHCTEMBI
MaTepHalbHBIX TOYEK OTHOCHTEIIFHO IIOJI0Ca M OCH. YPaBHEHHE MOMEHTOB IS
CHCTEMBl MaTEpPHAIBHBIX TOYEK OTHOCHUTEIHHO TOYKH (TONIfOca). 3aKOH COXPaHEHHMS
MOMEHTa UMITYJIbCa MEXaHUYECKOH CHCTEMBbI OTHOCHUTEJIBFHO Houtoca. CBA3b MOMEHTa
UMITYJICA C YTIIOBOH CKOPOCTBIO.



Tema 11. /lunamuka adCcoJII0THO TBEPIOro TeJia. (24)

Ionstue abcomoTHO TBepAoro tena. llocTymarenpHoe U BpalllaTellbHOE
IBIDKCHHUS TBepioro tena. Llentp macc. OCHOBHOM 3aKOH AMHAMUKH BPAIIATEILHOTO
JOBIDKCHUSI TBEPAOTO Tella OTHOCHTENbHO OCH. (YpaBHEHHE MOMEHTOB). MoMeEHT
UHEPLUY MaTepUaIbHON TOUYKU U MEXaHUYECKOH CUCTEMBI OTHOCUTENBHO TOUYKU U OCH.
JBrKeHHe TBEpAOro Tejla, 3aKkpeluleHHoro B Touke. CBoOoAHble ocu. ['Mpockomsbl.
Ipeneccust rupockoma, rupockonuIeckuil 3¢ dext. Kunernueckast SHEPTHs IBIKCHHST
TBepAoro Ttena. Teopema ItoiireHca-llTeliHepa. BrrumcieHne MOMEHTOB HHEPIHMH
CTEpKHS, HUIMHAPA, TeNla BpalleHus (o01uii ciyyait), mapa.

Tema 12. DjieMeHTbI THAPOAMHAMUKH.(44)

Jluanm wn TpyOKM TOKa, ypaBHEHHE HEpa3phIBHOCTH. YpaBHeHHE bepHymim.
BHyTtpenHee TpeHue (BSI3KOCTH) >KUAKOCTH. JlaMuHapHOe M TypOyJeHTHOE TE4eHHS.
Uucno PeitHonpaca. JlaMuHapHOe TeueHHWE BSI3KOW JKHUAKOCTH B KPYIJIBIX TpyOax.
®opmyna Ilyazeins. Meronsl onpenenenust Bs3KocTh sxkuakoctu. @opmyna Crokca.
I'panuisl npumenumoctu Gpopmyin Ilyaseitns u Crokca.

Paznen IV.

Tema 13. Kouebanus. I'apmonnyeckue konedaHusi. (24, MPOBOTUTCH C
ucnosb3oBanuem MAQO)

KunemaTndeckoe ypaBHEHHE TapMOHWYECKHX KojeOaHW. AmmuTyma, ¢asa,
HavyarpHOU (pa3a, yacToTa M MUKINIECKas 9acToTa Konebannit. CKOPOCTh, YCKOPECHUE U
CHJIBI TIpU TapMOHMYECKUX KoyieOaHWsX. 3akoH HpIOTOHa sl TapMOHUYECKUX
konebanmii. luddepennuanbHoe ypaBHEHHE TapMOHHYECKHX KOJIeOaHUH, ero
pemieHne. DHEpruss TrapMOHMYECKMX Konebanumil. [I'padudeckas 3aBHCHMOCTD
KUHETUYECKOM, MOTEHLIUANbHON M TMOJHOM SHEpruil rapMOHUYECKUX KOJeOaHHd OT
BpPEMEHH.

Tema 14. Ilpy:xuHHbIH, ¢Qu3nYeckuii M MaTeMAaTH4YeCKHl MASATHHKH,
Tepuoabl X KoJedaHuil. (24)

[MpuBenennas mmHa (usndeckoro Mastauka. Ock mojBeca (mpuBeca) H OCh
Ka4aHui (U3NUIEeCKOro MasTHUKA, UX 00PaTHMOCTb.

Tema 15. Co:keHHe rapMOHHYECKUX KoJiedaHuid. (24)

Meron BekTopHOW nuarpammbl. CloxeHue2-X TapMOHUYECKHX KOJeOaHUH
OJTHOM YacTOTHI W OJHOTO HampabiieHHs. Pe3ynmpTHpylomas amruuryaa u $asza Takux
koeOanmii. CrioskeHUe TBYX B3aMMHO MEPIICHANKYIISIPHBIX TAPMOHUIECKIX KOJICOaHMIA
C pa3HbIMM AaMIUIUTYIaMd M OJIMHAKOBOW 4YacToTON. CIOXKEHHE TapMOHUYECKUX
KoJIeOaHMiA ¢ OJTM3KUMH 9aCTOTAMHU.



Tema 16. 3aTyxalommue koje6anus. (24)

JuddepennmanbHoe ypaBHEHHE 3aTyXalOUIMX KojJeOaHWH M €ro peuieHue.
JlekpemeHT, norapudmMuieckuii 1ekpeMeHT u ko3 duipenT 3aryxanus konedanuit. Ux
($U3HYECKUI CMBICT ¥ €IUHUIIBI U3MEPEHUSL.

Tema 17. Boiny:K1eHHbIE KoJIeOaHus. (24)

Bropoit 3akon HproToHa nans BBEIHYXKICGHHBIX KOJEOaHWHA. YCTaHOBUBIIHECS
BBIHY)K/ICHHbIE KoneOanus. JluddepeHnnansHoe ypaBHEHHE W €ro pelieHue Juis
YCTaHOBUBIIIHMXCS BBIHYXKICHHBIX KOJECOAHWA IS Caydasi, €CIM BBIHYXIAMOMas Criia
M3MEHSETCSI 0 TapMOHMYECKOMY 3aKOHy. AMIUIMTYJIa W (a3a yCTAaHOBUBILUXCS
BBIHY)K/IGHHBIX KolieOaHuii. Pe3onanc. PezoHaHcHas vactora. ['padmku ammmuryaHon
1 $a30BOH Pe30HAHCHBIX KPUBBIX JJIS Pa3IMYHBIX 3HAUCHUH KOA(hDUITHEHTA 3aTyXaHUS.

Tema 18. Mexanudeckue BoJHbI. UHTepdepeHnmuss MeXaHM4YeCKHX BOJIH.
(29)

OCHOBHBIE TIOHSTHS: BOJHOBOE I0Jie, (PPOHT BOJIHBI, BOJHOBAas MOBEPXHOCTB,
MIPOAONBHbIE U MONEpeYHbIe BOJHBL. CBs3b MPOAOIBHBIX U NMONEPEUYHBIX MEXAaHNYECKUX
BOJIH U UX CKOPOCTEH PacHpOCTpaHEHMs C YIPYTMMHU cBoilcTBamH cpenbl. [lnmockue u
ceprdeckre BOJIHBL. YPaBHEHHE FAPMOHUYECKOM BOJHBI (BOJTHOBOTO TapMOHHYECKOTO
nyva). JInmMHa BOJIHBL, €€ CBSI3b C MEpPHOJIOM (4YacToToi) M ckopocThio. [loHsTHe
(a3oBoil M TpyNIIOBOM CKOPOCTSM BOJIHBI. BoiHOBOE ypaBHEHHE. 3BYKOBBIC BOJHEI.
Korepentnsie BoiHbIl. PasHocTs xona. MHTEpdhepeHINsS MEXaHNIECKUX BOJH. Y CIIOBHS
Max. u Min. npu uaTepdepermu. CTosSUHE BOTHBL

MOAYJb 2. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAWHAMUMKA (36
yac, B TOM 4ncJje 4 yaca ¢ ucnojibzoBannem MAQ)

Pazpnen |

Tema 1. IIpeamer u 3agauu MoJiekyaspHoi ¢pusuku (1 4)

[Mpeamer u 3agaun MoJNeKyIApHOH puznkn. MomneKynapHO-KHHETHYECKast TeOpus
BeIecTBa. XapaKTePUCTHKN MOJIEKYI M KOJIMUEeCTBA BEIleCTBa. ArperaTHble COCTOSHHUS
BellecTBa W WX TNpu3Hakk. CTaTHCTHYECKHMH W TEPMOAWHAMHYECKUH METOIbI B
MOJIEKYJISIPHOH (PU3MKE B TEPMOJMHAMUKE.

Tema 2. DMnupuYecKue ra3oBble 3aKOHbI. MoJeKyJISIpHO-KHHETHYeCKas
Teopus HIeaJIbHOro rasa. /laBjienne naeaabHOro rasa. (2 4)

DMITMpUYECKHe Ta30BBIe 3aKOHBI: 3aKoHBI JlampToHa, boitms-Mapuorra, ['eii-
mioccaka, IHapmsa, Ilackamsa, ABoragpo, Menneneesa-Knaneiipona, TtemioBoe
paciupeHne TBEpIbIX Tel. MmeanbHbBI ra3 Kak MOJENb Ta3000pa3HOTO COCTOSHUS.



MonekyJIsspHO-KHUHETHYECKasi TEOpUSl MICAIBHOrO rasa. JlaBjieHue HJeaJbHOro rasa.
BriBox ocuoBHOro ypaBHeHuss MKT wupeampHOro rasa. Jprormyeckas THIIOTe3a
Bonbumana

Tema 3. Ten1000MeH 1 TepMOAMHAMHYECKOE paBHOBecHe. (24)

TemmepaTypa u ee (GU3UUECKHIA CMBICT B MOJIEKYJISIPHO-KHHETHYECKOH TEOPHUH.
TermmooOMEH W TEPMOIMHAMHUYECKOEC PABHOBECHE. 1EpMOMETPHYECKOE CBOMCTBO,
TepMOMETpHYecKasi BeIW4YHMHA. TepMoOMHAMU4YEcKas IIKana TeMmrepaTryp. Teopema
bonpliMaHa 0 paBHOBECHOM pacIpe/ie/IeHHH SHEPrHy IO CTEHeHsAM cBoOoxbl. Ymcio
cTereHed CBOOOABI. 3aKOHBI HAeaNbHOTO rasza. M3orepmudeckuii koadduiment
C)KMMAEeMOCTH, TeMIlepaTypHbIid koddunueHt. ['padudeckoe npencraBieHne 3aKOHOB
UJIeaIbHOrO ra3a.

Tema 4. CKopocTH ra3oBbIX MOJEKYJI. (2 4, IPOBOAUTCS C HCIO/Ib30BaAHHEM
MAO)

CKOpOoCTH ra30BbIX MOJIEKYJd. M3MepeHue CKOpOCTH Ta30BbIX MOJeKyd. OIbIT
LITepHa, METOA MOJIEKYJISPHBIX IIY4YKOB. JJIEMEHTHI TEOpUH BeposiTHOCTH. YacTora n
BEPOSITHOCTh. JI[MCKpETHOE M HENpEephIBHOE pacrpelielieHre BeposTHOCTH. [moTHOCTH
BEPOSITHOCTH. YCJIOBHE HOPMHUPOBKU. TeopeMbl cloXeHuss u ymMHOoxeHus. CpenHue
3HAUCHHUS CIyYalHBIX BeIH4nH, Quykryanus. Pactpenenenne Makcseia (IOCTaHOBKA
3agaun). BpiBox QyHKIMM pacrpeleneHnuss MOJEKYJ IO TPOEKIHUSIM CKOPOCTEH.
O®uznyecknif  cMbICT  TapaMeTpa (QYHKOMM  pacmpefeneHns W ITOCTOSTHHOU
HWHTETPUPOBAHUSI.

Tema 5. Pacnpenenenne MakcBesia B npuBeaeHHoM Buje. (1 1)

Onpenenenne (GyHKIUU pacrpefesieHns MOJIEKYN MO0 aOCOIIOTHOMY 3HAaYCHHUIO
ckopocTH. ['eoMeTpuueckoe HCTOJNKOBAaHHME IOJIydyeHHOW (yHKIuH. PacrpeneneHue
MakcBemia B IpUBEACHHOM BHJE. PacdeTsl XapakTEepHBIX CKOPOCTEH MOJEKYH MPH UX
Xa0THUYECKOM JBIKCHUU: HAUBEPOATHEWILEH CKOPOCTH, CpEIHEH U CpenHeu
KBaJIpaTUYHOW CKOPOCTEH, CpEOHEH CKOPOCTH IO MPOEKLUHH, CPEIHEro MOMYJS
CKOPOCTH IO IIPOEKIUH, CPETHEN OTHOCUTENILHOW CKOPOCTH, M CBSI3U MEXAY HUMH.

Pazpen Il.

Tema 6. Bapomerpuyeckas opmyJia u BbiBoJ 3akoHa Boabumana. (2 1)

Bapomerpuueckas ¢opmyna u BBIBOX 3akoHa bombiiMaHa. CBS3b MEXIY
pacnpenenenusmMu  MaxkcBemna u  bompumana. Pacmpenenenune MakcBemia 1o
3HAa4YCHUSIM KMHETUYeCKoi sHeprun. Pactipenenenne Makcsemia-bonbpiimana.

Tema 7. BpoyHoBckoe nBuskeHHe. (2 4)



BpoyHoBckoe aBmxenue. Pacuer cpemHero kBajapara CMeENICHHS OpOYHOBCKOH
yactuipl. Popmyna DiHmTeiHAa-CMOITYyXOBCKOTO.

Tema 8. DjieMeHTBI MOJIEKYJSPHO-KHHETHYECKONH TeOpHMH HepPaBHOBECHBIX
npoueccos. (6 1)

DJIeMEHTHl MOJIEKYJISIPHO-KWHETUYECKOM TEOpPHH HEPaBHOBECHBIX ITPOIIECCOB.
PaBHOBECHOE M HEPaBHOBECHOE COCTOSHUS. PenmakcanmoHHBIC MPOIECCH W SIBICHHSA
neperoca. DddekruBHbit uamerp u 3dhdexkTUBHOE ceueHne Mosekyn rasa. CpemHss
JuInHa ~ cBoOoaHOro mpobOera. [loTeHnmanbHass KpUBas — MEKMOJICKYISIPHOTO
B3aUMOZCUCTBHA. TemmepaTypHasi 3aBHCUMOCTb 3()()EKTHBHOTO CEUCHHS MOJIEKYN U
CpeiHel JUIMHBI CBOOOIHOTO Tpodera JUis Ta30B U )KUAKOCTEH.

Tema 9. Inpdy3usa. Camognddysus. (2 4, IpOBOAUTCH ¢ MCHOJIL30BAHHEM
MAO)

Judpdysus. Camomuddysus. Koadpdumment  auddysun, 3aBucumoctsb
koo dunpenta auddysun ot Temmneparypsl M AaBieHHs. Bs3KOCTh WM BHyTpEHHEE
Tperre. KoahpduuueHT BS3KOCTH M €ro 3aBUCHMOCTB OT TEMIEPaTyphl U JaBIICHHS.
Paznuume TemmepaTypHBIX 3aBUCHMOCTEH  BS3KOCTH ra3oB MW JKUJIKOCTEH.
TeronpoBoaHocTh. Ko3(h(hUIMEHT TEmIonpoBOJHOCTH Ta30B U €r0 3aBHCUMOCTH OT
TeMIeparypsl U fapieHus. COOTHOIICHHE MeX Ty KO PHIIEeHTaMH IIepeHoca.

Paszpea Il1I.

Tema 10. BuyTpennsisi 3Heprusi, padéora, Tenjaora (2 yaca)

Hyneoe  Hawaso  TepMOIMHAMHKH. TepMOIMHAMUYECKHE  MPOILIECCHI:
paBHOBECHBIE WJIM KBa3HUCTAaTHUECKHE, OOpaTMMble W HEoOpaTHMble, KPYroBBIE HIIH
UKJINYecKue. BHyTpeHHssl sHeprus, paboTa, Temiora. [IpHHIMI SKBHBAIEHTHOCTH
TEIIOTHl ¥ paboThl, omnbIThl Maiiepa u  Jbxoyns. BeiBox mepBoro Hauana
TEPMOJMHAMUKH .

Tema 11. TemtoemkocTh HaeaJBLHOr0 ra3a. (3 yaca)

TemmoeMKoCTh UICaTBHOTO Ta3a. TEeIUIOEMKOCTh IMPH IOCTOSHHOM OOBheME H
naBieHud. OHTamenus. BeBon ypaBHenms PobGepra-Maiiepa. [Ipumenenne mepBoro
HayaJla TePMOJUHAMUKU K HW30IpoIleccaM WACANbHOrO ra3a. AnnabaTHBIA Tporiecc.
Pabora npeansHorO rasa npu aanadatHoM nponecce. [TomurponHslii mpomnecc.

Tema 12. Knaccuueckasi Teopus TeljioeMKocTel ra3os (2 yaca)

Knaccuueckast Teopusi TEIUIOEMKOCTEH Ta30B W TBEPIBIX TeNl (YHCIO CTENeHen
cB0oOONBI, TeopeMa bonbIlMaHa O PaBHOPACIPECICHUN KWHETHYECKOW SHEPTUH IO
creneHsM cBoboxapl). 3akoH [lromonra-IItu. HepmoctaTkm Kimaccu4eckodl TeopHH
TEIUIOEMKOCTH TBEPBIX TEN. DIEMEHTHI KBAHTOBOW TCOPHH TEIUIOEMKOCTH.



Tema 13. Teopus TenjoemkocTu TBepAbIX Te Jledasi. (2 yaca)

Teopust TermnoemkocTn TBepAbix Tenm Jlebas. BwBom 3akona  Jlebas.
XapakTepucTruecKkasi TeMIiepaTrypa TBEpAOTo Tena win temreparypa Jlebas. Pazsurue
TEOPUH TETUIOEMKOCTH TBEPBIX TEJl U3 MpeACTaBIeHHs O GOHOHAX U (POHOHHOM Trase.

Pazpea V.

Tema 14. Bropoe Ha4aJi0 TepMOAMHAMMKH. (24aca)

Bropoe Hawano rtepmoguHamMuku. @DOpMYyIMpPOBKM ~ BTOpPOTO  Havaia
tepmoanHamMukn Knaysmyca, Kenseuna n Ilmanka. Iukn Kapro. BwiBon paboTsl m
K.IL.A. uaeanpHoro mukia Kapuo. Teopemsr Kapro.Teopema Knaysuyca o npuBeneHHOM
TeryIoTe. OHTPONMS U TEPMOAMHAMMYECKMH CMBICH DHHTPONMU B UACATBHOM
00paTuMOoM TIporiecce.

Tema 15. CraTHcTH4YecKMIi CMBICJ BTOPOr0 Havdaja TepMOIMHAMHKM.
(2uaca)

CraTucTHYecKUil CMBICT BTOPOTO Hayaja TepMOIMHAMHKH. BrpIBox (Gopmyibl
BonpuiMana 1151 sHTponuy. 3aK0H Bo3pacTaHus sHTponuu Knaysuyca.

Tema 16. PeanbHble ra3sl. YpaBuenue Ban-nep-Baaabca. (2uaca)

PeanbHble rasel. YpasHenue Ban-nep-Baansca. @usnueckuil CMBICT TOCTOSHHBIX
BEJIMYMH ypaBHeHUs BaH-nep-Baanbca. TepmoanHamuKa pealbHOTO ra3a. BHyTpeHHss
9HEpTHUs U padoTa peaTbHOTO Ta3a.

Tema 17. D¢ pexrt xoyasn-Tomcona. (1uaca)

Oddexr [Droymns-Tomcona. Tepmommnammka »sddekra Jxoymns-Tomcona.
Kpusas nuBepcun nuddepenuuansaoro spdexra Jxoyns-Tomcona. MHTerpanbHblii
a¢pdexr Ixoynsa-TomcoHa.

MOAVYJb 3. JJIEKTPUYECTBO U MATHETHU3M (36 uac, B ToM uucJe 4
yaca ¢ ucnoJjirzopanuem MAQO)

Paznen |.

Tema 1. Dnexrpocraruka. (10 4, npoBoguTcs ¢ ucnoab3oBanuem MAQO)

Ponp »mexTpoMarHWTHBIX B3aUMoOZecTBUH B mpupoae. 3akoH Kymona.
OnekTpuyeckoe mojie B BakyyMme. HampspbkeHHOCTs moiisi. [IpHHIMI Cynepro3uIuH.
[Torox BexTOpa HanpsbkeHHOCTH. Teopema Octporpanckoro - 'aycca. DnekTpuueckue
3apsi/ibl KaK MCTOYHHMKHU W CTOKHM DJIeKTpUueckoro mnojs. Pacuer moseit. PaGora cun
3JIEKTPOCTATHYECKOTO MoJsl. [IOTeHIMAIbHBIA XapaKTep 3JIEKTPOCTaTHUECKOTO ITOJIS.



Teopema o nmupkyssiuuu. EMKOCTh yennHeHHOTo poBojHUKA. CHCTEMBI IPOBOTHIKOB
U ux emkocte. KoHzmeHcatopsl. JIM9JEKTpUKM B DJIEKTPOCTATHYECKOM  IIOJIE.
[onspuzanus nudnekTpukoB. Bekrop mnomspuzanuu. [lome B audiexTpuke.
Cerneroonektpuku. IIpe303¢hdexr. DIeKTpoCTpUKIUA. DHEPTus B3aUMOICHCTBUA
9JEeKTpUUecKux 3apanoB. CoOCTBeHHas SHEprusl 3apaga. DHEPTUs AIIEKTPHUECKOTO
HOJIS.

Tema 2. ITocTOSHHBIH dJIeKTPUYECKHil TOK. (6 1).

JIBIbKeHHE OJIEKTPHYECKHX 3apsiioB. [IOCTOSHHBIM — DIIEKTPUYECKUH  TOK,
OCHOBHBIE XapaKTEpPHCTHKH TOKa. 3akoH Oma B muddepeHnaabHoi 1 HHTErpaIbHON
¢dopmax. Croponnue cuibl. IJIC. 3akon Oma B 3amkHyTOM 1lenu. [IpaBuna Kupxroda.
Pabora 1 MoIIHOCTB TOKA. IIpupona Toka B Meramiax. Kiaccuyeckas Teopus
JJIEKTPONPOBOHOCTH TeJI W €e HeAocTaTku. CBepXIpOBOJUMOCTb. JIEMEHTHI
KBAaHTOBOW TEOpPHUM IIPOBOAMMOCTH IIPOBOAHUKOB. 30HHAs TEOPHUS NPOBOJUMOCTHU
TBepAbIX Teil. IloNMynpoBONHUKM W HMX IHPOBOAMMOCTH. IlpuMecHas MpOBOAMMOCTH
MOJYIPOBOJAHUKOB.  SIBIEHUsT Ha  TpaHMIAX  KOHTAaKTa  IOJIYIPOBOJHHKOB
ITonynpoBOJHUKOBBIN AMOM, TPAH3UCTOP.

Pa3zpen Il

Tema 3. CTauuoHapHOe MAarHUTHOE MoJIe. (6 4).

B3aumopeiictBue aneMeHTOB Toka. 3akoH Ammepa. CTallMOHapHOE€ MarHUTHOE
noie. Bekrop MarHmTHOM wuHAOyknmu. 3akoH buo-CaBapa-Jlammacca. Pacuer
MarHUTHBIX MOJEH (IIPSMOTo TOKa, KpyroBoro Toka). OCHOBHBIE CBOMCTBAa MarHUTHOTO
nonsi. Teopema Octporpaackoro - I'aycca u TeopeMa O IUPKYJSIIIMA B MarHUTHOM
nosie. Cunbl, AelcTBylomMe Ha TOKM B MarHUTHOM moje. Cuna Jlopenma. Dddekr
Xomna. MarHuTHoe none B BemecTBe. MarHuTHbIE MOMEHT aroma. IIpeneccus
Jlapmopa. IIpupona aua- u mapamarsernsma. OnbITel DWHIITEHHA- ne Xaa3a, bapuerra.
Krnaccuueckast Teopust mosisi B MarHeTMKax: BEKTOpP HaMarHMYMBAHUWS, MarHUTHAs
BOCIIPUUMUYHUBOCTb, MOJIEKYJISIDHBIE M ITOBEPXHOCTHbIE TOKHM. MarHuTHOe moie Mpu
HaJIMYUM MarHeTHKoB. HampspkeHHOCTh MarHMTHOTO moiisi. Teopema o IMPKYJSIIUU B
marHetukax. @eppomarnernku. [locTossHHBIE MarHUTHI.

Paspea 111.
Tema 4. DJJjeKTpOMarHuTHasi WHAYKOHST W KBa3HCTAIHOHAPHBbIE
nepeMeHHbIe TOKH. (6 ).

KBasucrannonapHoe MarHuTHoe 1ose. SIBleHue 3JeKTPOMarHuTHOW WHAYKIHU.
Oneitel @apaned. 3akoH Papazges. 1-1 runoreza Makcsemna. CaMOMHAYKLIUS H
B3aWMHas WHAyKOWsA. berarponpl.  KBasucrammonapHeie TOku. llomydenwue
mepeMeHHOro Toka. llemn mepeMeHHOro TOKa, COAEp)Kallfe COMPOTHBIICHHE,



WHIYKTUBHOCTh, €MKOCTh. 3akoH Owma id Ienmu TepeMEHHOTO ToKa. Pe3oHaHC B
ANEKTPUYECKOM LeNH TIePEMEHHOT0 TOKA.

Paznea 1V.

Tema S. YpaBHenust MakcBe/lJIa H OCHOBHBIC CBOMCTBA 3J1€KTPOMATHUTHBIX
BOJIH. (8 4, 2 yaca mpoBoauTCA ¢ Ncnoib30BanneM MAO).

OHeprus MarHWTHOTO TMoJst. 2-s1 rumore3a MaxkcBemura. TOK — CMEIIEHUS.
B3anM000ycIOBICHHOCTh NIEKTPUYECKUX M MAarHUTHBIX TOJIeH. DJIEKTPOMarHUTHOE
noie. YpaBHeHHs MakcBenna. Puzndeckuil CMBICI  OTAENBHBIX  ypaBHEHHI.
OnekTpoMarHuTHBIE BOJHBI. IlonepednocTs anmekTpoMarHuTHEIX BosH. CodazHocTs n
OPTOTOHAJBHOCTh JJIEKTPOMAarHUTHbIX BOJH. CBOMCTBAa 3IIEKTPOMArHUTHBIX BOJIH.
Bextop YmoBa — Iloitunra. DKkcnepuMeHTaIbHOE UCCIETOBAHUE DJIEKTPOMArHUTHBIX
BONH M uX mnoinydeHue. BubOparop I'epma. M3mydeHume nuHEHHOro OCHHILIATOPA.
KaptuHa  snmexkTpoMarHMTHOrO MOJsl  JIMHEHHOro  ocmuuisitopa. Juarpamma
HanpaBiIeHHOCTH n3nydyeHus. lllkana 31eKTpoMarHUTHEIX BOJIH. [IpuHIMI paguocBs3u.

MO/JVYJIb 4. OIITUKA (36 1yac, B ToM 4ucjae 4 4aca ¢ HCNOJb30BaHHEM
MAO)

Pazgen |I.

Tema 1. IIpeamer u 3aga4u onTUKH. (2 1)

[pemver w 3amaun ONTHKH. Pa3BUTHE TPENCTaBICHWH O TMPHUPONE CBETA:
penATUBUCTCKAsT (OPMYITHPOBKA KOPITYCKYJISIPHO-BOTHOBOTO myanu3Ma cBera. lllkama
JJIEKTPOMArHUTHBIX BOJIH W ONTHYECKHH JHana3oH. BONHOBOE ypaBHEHHE M €ro
pemreHue (BBIBOJ). Y paBHEHHUE TUIOCKOW CBETOBOM BOJHBI, CBOHCTBA, XapaKTCPUCTUKH U
CTPYKTYPBI CBETOBEIX BOJIH (€CTECTBEHHEIHN U MOJISIPU30BAHHBINA CBET).

Tema 2. M3y4eHue 3JIeKTPOMATHUTHBIX BOJIH. (2 4)

W3nydyeHue 53J€KTpOMarHUTHbIX BOJIH. JluarpamMma wusnydeHus. MoIHOCTb
n3nydeHus (BbIBOJ). YpaBHeHHE ceprueckod BOJHBI (BbiBOA). CTPOUTCS BOJIHOBAs
30Ha, B KOTOpPOW peEIIAIOTCS YpaBHEHHsT MakcBella W BBIBOJUTCS ypaBHEHHE
chepuueckold BonmHbBL. Ha oOCHOBE ypaBHEHHS CQEPUUSCKOW BOJHBI CTPOUTCS
JMarpamMma U3JIydeHHs U PaCCUUTBHIBAETCS MOIIHOCTh M3ITyYCHUSI.

Tema 3. 3akoHbl reoMerpuyeckoii onTuku. (2 4, NpPoOBOAUTCH C
ucnosb3oBanuem MAQO)

3aKOHBI T€OMETPUUECKOW ONTUKH, YCTAHOBJICHHBIE HA OCHOBE ONBITHBIX JaHHBIX.
[puamun @epma Kak NPUHIWI HAWUMEHBIIETO BpEeMEHH. BBIBOJ 3aKOHOB
reOMETPUYECKOIl ONTHKM Ha OCHOBE JJIEKTPOMArHUTHOW TEOpHH CBeTa (BOJHOBBIX
MPEICTABIICHUH).



Tema 4. OcHOBHble TMOJ0keHUSI Teopun @DpeHenss OTpPaskeHUs] U
NMpeJIOMJICHUS CBETOBBIX BOJIH HA IPaHMIlEe ABYX cpel. (2 1)

OcHoBHbIC MONOXKEHNST Teopun DpeHenst oTpaxKeHUsI U MPETOMIICHHST CBETOBBIX
BOJIH Ha rpaHunie AByX cpel. COOTHOIIEHWS aMIUIMTYH Majaroiieil, OTpaXKeHHOH u
NPEIOMJICHHOW CBETOBBIX BOJIH TPW MaJEHHH CBETa Ha TPaHUIy IBYX Cpell, BBIBOI
tdopmyn @penensa. Ananmuz Qopmyn PpeHens Mo aMmIUIMTyaaM. 3akoH bproctepa.
MexaHu3M TOJIIPU3ALUKN CBETA NPH OTPAKEHHM M MPEIOMIICHHH Ha TPAHHUIE ABYX
cpexn.

Tema 5. Ananu3 ¢popmya @peness no gazam. (2 1)

CoOOTHOIIEHUST aMIUIUTY/]] MaJaroliel, OTpaXeHHON U MPeTOMIIEHHONH CBETOBBIX
BOJIH ITPY HOPMAJIbHOM W CKOJIB3SIIIEM MaJCHHU CBETA Ha TPAHUILY IBYX cpell (BBIBON).
BBenenne koadduimentoB manenuss u oTpaxkeHus u3 Qopmyn Dpenens. AHanuz
dhopmyn @penens no paszam. ['paduueckoe npenacrapienue Gopmyn Openens.

Pazgen Il.

Tema 6. SIB1eHHe IOJHOT0 BHYTPEHHEr0 0OTPakeHus. (2 1)

SIpneHye IOJNHOIO BHYTPEHHEIO OTpaKeHUs Teopernyeckoe MCClIeJOBaHUe
SBJIICHUSI TIOJHOTO BHYTPEHHETO OTPAXEHMS OWXEHBaNbAa, IOKA3bIBAIOIIEE, YTO
CBETOBasl BOJIHA NIPOHUKAET BO BTOPYIO Cpely M CYLIECTBYET B OYEHb TOHKOM CIIOE.
OKCIepUMEHTAJIbHOE IOATBEPXKICHUE Teopuu OUXeHBanbla MaHJEIbLIITaMOM.
Amnanuz dopmyn OpeHens npu NOJIHOM BHYTPEHHEM OTpaXKeHHH. BOIOKOHHAs ONTHKA.

Tema 7. Untepdepenuus csera. (3 4, 2 yaca NpoBOAUTCSH C UCNOJIb30BAHUEM
MAO)

Wutepdepenius cBeta. Y cI0BUs BOBHUKHOBEHHS MHTEP(PEPEHIIMOHHOM KaPTUHBI
WIN YCJIOBHS KOTEPEHTHOCTH (BBIBOA). BBIBOJ ycrnoBHIT MakCHMyMOB W MHHHUMYMOB
UHTEPHEPEHIIMOHHON KapTHHBI Ha A3bIKE Pa3HOCTH (a3 M ONTHUYECKOH pa3HOCTH XOJa.
CBs3b pa3HOCTH (a3 M ONTHUYECKOI Pa3HOCTH XOJa MPH CIOKEHHH IBYX KOI€PEHTHBIX
BosH. CTpyKTypa HJI€aJIbHOrO BOJIHOBOTO HMHTEP(HEPEHIMOHHOIO IIOJIS, MOJIy4aeMoro
OT /BYX TOYEYHBIX KOTEPEHTHBIX HCTOYHHMKOB. OIpenencHus MpOCTPAaHCTBEHHOH MU
BPEMEHHOM KOTepEeHTHOCTH.

Tema 8. BuanMocTh HHTep(EePEHIINOHHON KAPTHHEI U €€ CBS3b CO CTENEHbIO
KOrepeHTHOCTH NHTep(epHpyOmuX Jyueii cBera. (2 1)

Buaumocts MHTEp(EpEeHIIMOHHOW KapTHHBI W €€ CB3b CO  CTEMEHBIO
KOTEepEeHTHOCTH HHTepdepupyromux nayded csera. [llupmHa wuHTepdepeHINOHHON
MOJIOCHI u Pa3MbITOCTb uHTepEPEHIIOHHON T10JIOCHI. 3aBUCUMOCTD



MHTEeP(PEPEHIIMOHHON KapTUHBI OT a) IIOJIOKEHUS OJKpaHa, ©O) TPOTSHKEHHOCTH
WCTOYHHKA; B) CTEIICHH MOHOXPOMAaTHYHOCTH CBETA.

Tema 9. MeToabl ocyliecTBleHHs1 HHTepdepeHIH: MeTO deleHus (ppoHTa
BOJHBI W MeTOJ JeJieHHsl aMIUIMTYAbl BOJHbI Kak (u3nyeckasi OCHOBa
ONTHYECKOH anmapaTypsl. (2 9)

MeTonpl OCYyIIECTBICHUSI MHTEPPEPCHINN: METOA NeNeHHs (POHTA BOJHBI U
METOJ JACCHHS aMIUTUTYAbl BOJHBI KaK (hM3MYecKas OCHOBA ONTHUYECKOH armaparypel.
[Tonyyenue nHTEPHEPEHIIMOHHBIX [T0JIOC PABHOI'O HAKJIIOHA U MOJIOC PABHOM TOJIIUHBL
Komnbia HetoToHa (BRIYHCICHNE PaJiyCOB CBETIBIX M TEMHBIX KOJIEIl U3 XapaKTePUCTHK
UHTEePEPEHIIMOHHON  cXeMbl — mojydeHus kosen, Hpioorona). MHoromydeBas
unrepdepennyst. [Ipunumn paboTel UHTEPPEPEHIIIOHHOTO (DUITBTPA.

Pazgen Il11.
Tema 10. Indpaxuus cBera. [lpunuun I'oiirenca-®penes. (2 4)
Judpaxuus ceera. [Ipunnun [Noiirenca-®penens. Meron 3on @penens (BBIBOL).
OnpeneneHre MAKCUMYMOB U MUHUMYMOB JU()PAKIIUOHHONH KAapTUHBI 110 METOIY 30H
Openens. Ycmopus qudpakiun Openens u Opaynrodepa.

Tema 11. {udpaknus @peHesist Ha KPYIJIOM OTBEPCTHH U JHCcKe. (3 1)

Judpaxius Openesst Ha KPYriioM OTBEPCTUH U TUCKe (KaYeCTBEHHOE MOTy4YeHHUE
nudpaknuoHHblx kaptuH). IlstHo IlyaccoHa. 30HHas IUTaCTMHKA (AMIUIMTYXHAS
mudpakuoHHas KapTuHa #  (aszoBas audpaknuoHHas KapTtuHa). [udpaxmms
Opaynrodepa Ha mienu (rpaduyeckoe nogaydeHue AU(PaKIUOHHONW KapTUHBI). BriBon
YCJIOBUHA MAaKCUMyMOB W MHUHHMYMOB NU(PAKIMOHHOH KapTHHBL. BIusHUE MIMPUHEI
IICJTU U pa3MepOB UCTOYHUKA Ha JH(PAKIHOHHYIO KAPTHUHY.

Tema 12. Teopus nudpaxknuoHHON pemeTKH. (2 4)

Teopus nudpakUMOHHON peleTkd (Iu(pakuUOHHAS KapTHHA KaK pe3yiabTaT
MHOTOJIY4eBOHl HMHTEpQEpPEeHIMH; MpPEACTAaBICHHE PE3YJIbTHPYIOLIMX KoJeOaHUi
JU(QparupoBaHHOI'O CBETa Ha JKpaHE B KOMIUIEKCHOM BHE; METOJ I'€OMETPUYECKOM
mporpeccun). AHaIW3 pacHpenesieHus] WHTEHCHBHOCTH B JU(PPAKIHOHHONH KapTHHE
(ycroBus TJaBHBIX MaKCHMYMOB, TJIaBHBIX MUHHMYMOB M TMOOOYHBIX MHUHHMYMOB).
Merton pacdera nupPakIUOHHONH KapTHHBI OT pEIIeTKH (OmpenesieHHe MOJI0KEHUH
TJIABHBIX MAaKCHMYMOB, TJIaBHBIX MHHUMYMOB W MOOOYHBIX MHHHMYMOB; YHCIIO
NOOO0YHBIX MUHUMYMOB; pac4eT HHTEHCUBHOCTEH TJIaBHBIX MAaKCHMYMOB)

Tema 13. /IBoiiHoe jaydenpenomicHue, MOJSIPH3ANUS CBETA NPH JABOHHOM
Jy4enpesomiieHud. 3akon MaJoca. (2 1)



[IpoxoxkieHue cBeTa uepe3 aHU3O0TPOIHbIE Cpelbl. [J[BoliHOE JTydenpenoMIeHHeE,
MOJISIpU3alKsA CBETa IMPH JBOWHOM ITydempenomieHunu. 3akoH Mamoca. CTpykrypa
9JIEKTPOMAarHUTHOM BOJIHBI B aHM30TpONHON cpene. Teopuss ®peHens ABOWHOIO
Ty4denpenoMIeHus (TIOIydeHne ONTHYECKON MHAMKATPUCH DpeHens Ui OTHOOCHBIX
KPHUCTAJUIOB; JIy4H, BOJHOBBIC HOPMAlld M CBsI3b Mexay Humu, Gopmynbl DpeHens).
ITocTpoeHrEe BOJTHOBBIX TOBEPXHOCTECH ¥ BOJHOBBIX (POHTOB CBETOBBIX BOJH B
AQHM30TPOITHBIX KpHcTAUTaxX (MpuHOMN [ foirenca).

Paspen V.

Tema 14. BzaumoaeiicTBue cBeTa ¢ BelecTBOM. (2 1)

B3aumopeiictBue csera ¢ BemecTBOM. HopManbHas M aHOMasbHas JAUCIIEPCUU.
OnekTpoHHass Teopusi nucnepcu. BeiBox dopmynbsl 3enbmeriepa. KomrmiekcHoOCTh
MOKa3aTensi  IMpeJOMIICHHs, aHaJIM3 TEOPETHYECKOW  JUCIIEPCHOHHOW  KpWUBOU
3aBHCHMOCTH IOKa3aTelNsl IPEIOMIICHHS OT YacTOThl CBeTa. TeopHus TUCHEPCUH —
Teopusl ToKasarelsi npesiomieHus. [lornomenne cBera BemecTBOM. 3akoHb! byrepa-
Jlambepra u bepa. 3aBucHUMOCTh KO3 GHUIMECHTA OTIONIEHUS OT JJIMHBI BOJIHBI CBETa U
ero (pu3n4YecKuii CMBICII.

Tema 15. Paccesinne Pasiest u BbiBo 3akoHa Pajiest. (2 )

[TpoxoskneHune cBeTa yepe3 ONTHUYECKH HEOAHOPOJHYIO CPEly, PacCestHHE CBETa
Kak sIBJIeHUE IOUQpaKIMX Ha HEOJHOPOIHOCTIX cpenbl (SBJIeHHEe HECOOCTBEHHOI'O
CBEUEHMS Cpeabl). Bumel paccessHHSA: MOJNEKYISIPHOE; B MYTHBIX Cpenax;
KomOnHanmonHoe. MIHauKaTpuce! paccesiaus. Paccessaue Panest n BeIBo 3akoHa Parest.
[Monstpu3zanys pacCessHHOTO CBETa.

Tema 16. Bpamenue mNJIOCKOCTH TNONSAPHU3ALMH CBETA ONTHYECKH-
aKTHBHBIMHU BenlecTBaMu. 3akoH buo. (2 4)

OnTHyeckn-aKTHBHBIE BEIIECTBA. BpallleHHe IUIOCKOCTH MOJSpU3aluy CBETa
ONTHYECKN-aKTUBHBIMH BellecTBaMu. 3akoH buo. Teopus @penens BpameHus
IUIOCKOCTH ToJisipu3anyu. TernoBoe u3nydeHne. PaBHOBECHOE M3IIydeHHE B MOJOCTH.
AOCOIIIOTHO YepHOE Tello, XapaKTepUCTUKW H3IY4YEeHUs aOCOJNIOTHO YEpPHOTO Tela.
3akon Kupxroga. CriekTpaibHas KpuBasi H3JIyUSHHUSI.

Tema 17. 3akon Credana-boabnmana u 3akoH cMemenns Buna. (2 1)

3akon Credana-bonrpumana u 3akoH cMmenieHns: Buna. @opmyna Panest-/xunca
u ynerpaduoneroBas karacrpoda. @opmyna [Inanka. KBanroBas mpuposaa TemnjaoBoro
nanydenus. ®oroaddexr. DkcrnepuMeHTanbHOE HaOmoJeHne W 3akoHbl CToJNeTOBa.
Teopust poTorddexra DitHmTElHA, ypaBHEeHUE DifHINTEHA. DOTOHBI ¥ HX CBOWCTBA.



1. CTPYKTYPA U COJAEP)KAHUE NMPAKTHYECKOM YACTH
KYPCA
IpakTuyeckue 3ansatus (90 yac.)

TeMbl NPpaKTHYECKUX 3aHATHH Mo Mexannke (18 yacoB, B ToM yucie 8 yaca
¢ ucnoas3zosanuem MAQ)

3ansatue 1. KunemaTnka MatepuaabHON TOYKH U TBEPIOTO Tena (2 4acoB)

3ansitme 2. OCHOBHOE YypaBHEHHE JAWHAMHKA MAaTepUAIBHONH TOYKH B
WHEPIHANbHBIX U B HEMHEPIHANBHBIX CHCTEMax oTcyera. (4 4acoB)

3ansaTue 3. 3aKOHBI COXpPAHEHUS HMITYJIbCA, SHEPTHH. (4 4acoB, MPOBOIUTCA C
MAO)

3austue 4. J[uHamMuKa TBEpAOTo Tena. (4 yacos, 2 daca nmposoaurcs ¢ MAO)

3ausTune 5. Mexannveckue KojaeOaHus U BOJIHBL (2 9acoB, mpoBoautcs ¢ MAO)

TemMbl NpPaKTU4YeCKUX 3aHATHHA 1O  MOJIEKYJsipHOW  Qu3UKe H
TepmoauHamuke (18 yacoB, B Tom unciie 4 yaca ¢ ucnoab3zoBanuem MAQ)

3ansTue 1. McanbHblil ra3. YpaBHEHHE COCTOSHUS HIICATLHOTO ra3a. (4 yacos).

3ansaTue 2. MonekysipHO-KHHETHYECKas Teopus. Pacmpenenenne MakcBemia u
Bonbimana (2 yacoB, IPOBOAMTCS ¢ UCTOMb30BaHHEeM MAQ)

3ansTue 3. DIEeMEHTH MOJIEKYJSIPHO-KMHETHYECKOH TEOpPHH HEPaBHOBECHBIX
nporieccoB. SIBneHus nepeHoca (2 Jaca)

3ansatue 4. IlepBoe Hawamo TepMOAUHAMHUKH. TeIIOEMKOCTb. YpaBHEHUA
MIPOIIECCOB Ha OCHOBE IIEPBOTO Hayajla TEPMOJMHAMUKH IS HJEalbHBIX Ta3oB (4
4acoB)

3ansaTue 5. Bropoe Hayano TepMOAMHAMUKU. DHTPONH (2 9acoB, IPOBOIUTCS C
ucmosb3oBanrneM MAQ)

3ansaTue 6. PeanbHpie ra3zpl. YpaBHenume Ban-mep-Baanbca. TepmommHammka
peanbHOTO Ta3a (2 9acoB)

3ansrue 7. XKunkoctu. Kanmmuispaele sBiieHus (2 daca)

TeMbl IPAKTHYECKUX 3aHATHH MO JIeKTPpUYecTBY M Marnerusmy (18 yacos,
B TOM 4ucJe 4 yaca ¢ ucnojab3oBanuem MAOQO)

3ansaTne 1. Diekrpocratuueckoe Tmoie B Bakyyme(4 4YacoB, TPOBOIUTCS C
ucnojb3oBanueM MAQ)

3ansTue 2. [IMAICKTPUKA B JIIEKTPOCTATHUSCKOM TToJie (2 9acoB).

3ansatue 3. I[IpOBOOHHKM B 3IIEKTPOCTATHYECKOM IIOJE. JIEKTPOEMKOCTb.
Kongencaropsr (4 4acoB).



3ansaTue 4. [ToCTOSIHHBIN 1EKTPUICCKHNA TOK (4 4acoB).
3anaTue 5. MarHuTHOE TMOJNE TOCTOSIHHOTO TOKa B Bakyyme (4 dacos,
nposoaurcst ¢ MAO).

Tembl nMpakTHYecKUX 3aHATHH N0 onTuke (36 YacoB, B TOM 4ucje 6 yaca ¢
ucnoJjb3oBannem MAO)

3austue 1. VzmyueHne 31eKTPOMArHUTHBIX BOIH. (4 9)

3ansaTHe 2. 3aKOHBI FTCOMETPUUCCKOM ONTHKH. (8 1)

3aunsitue 3. Uarepdepennus ceera. (4 4, mpoBoaurcs ¢ MAO)

Bausatue 4. Jluppakums ceera. [lpunnun [toiirenca-Ppenens. (4 4, 2 gaca
nposoaurcsi ¢ MAO)

3ansTue 5. J[BoifHOe IrydempenoMiIeHHe, TMOJSIPU3AIMsI CBETAa INPU JBOWHOM
aydenpenomieHud. 3akoH Maoca. (4 4, , 2 gaca nposoaurcs ¢ MAO)

3ansTue 6. 3axon Credana-bosbiMana 1 3akoH cMeleHus: Buna. (4 9)

3ansTue 7. Teopus uznydenus ceera. [ mnoresa [Tnanka. (8 u)

JlabopaTtopHble padoThI (72 yac.)

JlaGopaTtopHasi padoTa Nel. Matemarnyeckuil u GU3HIECKUI MasSTHUK.

JlaGopaTopHas paGora Ne2. 3ydeHue eHTpOOEKHOM CHITBI MHEPIIUH.

JlaGopaTopHas padora Ne3. 3aKoH COXpaHEHHUS YHEPTHH HA IPUMEPE MasTHUKA
Makcaemna.

JlaGopaTopHasi padora Ned4. /fluHamuka TBepJOro Tejla Ha NMpPUMEpPE HU3Yy4EHUE
Mpereccuy TUPOCKOTIa.

JlaGopaTopHas padora NeS. YpaBHEHHE COCTOSIHUS MIEaIbHOTO ra3a. ['a3oBble
3aKOHBI.

JlaboparopHas padora Ne6. Pacripenenenne Makcsesia o CKOPOCTSIM.

JlaGopaTtopHas padora Ne7. OnpeneneHie OTHOIICHUS TETNIOEMKOCTEH BO3TyXa
IPH OCTOSIHHOM JaBJICHHH M IOCTOSIHHOM 00beMe.

Jlabopatopnas pa6ora Ne8. OnpesiesieHre TEMIOEMKOCTH TBEPABIX TEIl.

JlaGopaTtopHasi padoTa Ne9. Onpenenenne yaenpHOTO 3apsaa dISKTPOHA - € K m
METOJIOM MarHeTpoHa.

JlabopatopHnas pa6ora Nel(). MarautHoe nosyie 3emiu.

JlagopaTtopHasi padora Nell. M3meperne RLC meromoM Mocta mepeMeHHOTO
TOKa.

JlabopaTtopHas pabora Nel2. MccnenoBanue neTiy rucrepesuca.

JlaGopaTopHas padora Nel3. DxcrepuMeHTaNbHOE ompeneneHne (HOKYCHBIX
PACCTOSIHUM TOHKUX JIMH3.

JlagopaTtopHas pa6ora Nel4, [ludpaxius ceera Ha IIEINH.



JladopatopHnas padora NelS. Konsua Herorona.
JlaGopaTopnasi padora Nel6. Oxcmepument @Opanka u ['epua ¢ HeoHOBOH
TpYOKOIi.

111, YYEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIUXCS

Y4eOHO-MeTOINIECKOE 00ECTIeYeHIE CaMOCTOATEIBHON pabOTHl 00YJarOIIUXCS 1O
qucuumnae «Pu3nkay» npeacrasieHo B [Ipunoskennn 1 1 BkitovaeT B ceOsi:

TUTAaH-TPaApUK BBIIOTHCHHUS CAMOCTOSTEIBHOW pPa0OTHI MO TUCIHIUIMHE, B TOM
YHCIIe IPUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOTHEHHE TI0 KAXIOMY 33aJaHHIO;

XapaKTepPUCTHKA 3aJlaHUd JJIsl CaMOCTOATENILHONH paboThl O0ydalommxcs U
METOJMYECKUE PEKOMEHIAITNH 110 WX BBHITOIHCHHUIO;

TpeOOBaHUS K TPEICTABICHUIO W O(QOPMIICHHIO PE3yIbTAaTOB CAMOCTOSTEIEHOM
paboThI;

KPUTEPUH OIICHKY BBITOIHEHUS CAMOCTOSITEITFHON paOOTHL.

I.  KOHTPOJIb JOCTUXEHMS LEJENA KYPCA

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPM BBIIIOJIHEHUM BCEX
JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY IOM.

[Ipuem 3k3aMeHa WK 3a4eT MOTYT OCYLIECTBIATHCS B (hOopMax:

-TECTUPOBAHUS,

-yCTHOM C/Iauu MaTepuana;

- 10 pe3yJibTaTaM PEUTHUHTA.

Ne | Kontpomupyem OLeHOYHBIE CPEICTBA -
n/n bIe MOZymu/ Kozpr u sTans! GpopMupoBaHus HaNMEHOBAaHUE
pazzensl / TeMbl KOMITETCHIHI TeKyLImit TIPOMEXKYT
JCLUTLIHHBI KOHTPOJIb OYHast
aTTeCTalH
st
1 Pazgen 1. YcTHbIi onpoc | Dx3aMeH
Ddusnyeckre (OIIK-2) | 3uaer (YO-1) Bompocst
OCHOBBI 1-16
MEXaHUKU YcTHBI onpoc | Dk3aMeH
(YO-1) Bompocst
Ymeer Kontposnpuast | 1-16
pa6orta (ITP-2)
Tecr (ITP-1)
Brianeer YcTHBIH onpoc | Dx3aMeH




VO-1) Bompocst
Konrponenas | 1-16
paborta (ITP-2)
Paspgen 2. 3naer YcTHBIi onpoc | DK3aMeH
OCHOBBI (OIIK-2) (YO-1) Bompocst
TEPMOJIUHAMUKHA 17-35
u VYerHblil onpoc | Dx3aMeH
MOJIEKYJISIPHOM (YO-1) Bompocst
¢busnku Ymeer Kontponbnas | 17-35
pa6ora (ITP-2)
Tecr (ITP-1)
YcrHblii onpoc | Dk3ameH
YO-1 Bompocst
Braneer %(OHTpZmbHaﬂ 17-3%
pabora (ITP-2)
Paznen 3. YerHblii onpoc | Ok3amen
Onekrpoctatuka | (OIIK-2) | 3unaer (YO-1) Bompocst
M TIOCTOSTHHBIN 36-53
3JIEKTPUUECKHH VYeruslii onpoc | Ok3ameH
TOK (YO-1) Bompocst
Ymeer Kontponsras | 36-53
pa6ora (ITP-2)
Tecr (ITP-1)
YcTHBIi onpoc | Dk3aMeH
YO-1 Bomnpocst
Braneer §<0HTp2)J'IBHa$I 36-5%
pabora (ITP-2)
Paspen 4. VYcTHbli onpoc | Dk3aMeH
Onekrpomarner | (OIIK-2) | 3uaer (YO-1) Bompocst
H3M 54-75
YcrHsli onpoc | Dx3amMeH
(YO-1) Bompocst
Ymeer Kontponbnas | 54-75
pabora (ITP-2)
Tect (TTP-1)
YcTHBIi onpoc | Dk3aMeH
(YO-1) Bompocst
Brianeer KonTtpomnbnas 54-75
paborta (ITP-2)
Pedepar
YcTHBI onpoc | Dx3aMeH
(OIIK 2) | 3uaer VO-1) Bompocst
76-99
YcrHsli onpoc | Dx3aMeH
YO-1 Bonpocst
Ymeer %(omp)om,ﬁaﬂ 76-9%
pabora (ITP-2)
VeTHbll onpoc | Ok3aMeH
YO-1 Bompocst
Brazeer %(omp)om)Ha;I 76-9%
pa6ora (ITP-2)
Pasnen 5. 3naer YcTHBI onpoc | Dk3aMeH
BonHoBas (OIIK-2) (YO-1) Bompocst




OITHKA 100-111
YcTHBI onpoc | Dx3aMeH
(YO-1) Bormpocet
Ymeer KontponbHas 100-1111
paborta (ITP-2)
YcrHblii onpoc | Ok3amen
YO-1 Bompocst
Braneer %(OHTpZmbHaﬂ 1OO-IZ)I.11
pabora (ITP-2)

6 | Pazgmen 6. YcTHbIi onpoc | Ox3aMeH
Ksanrosas (OIIK-2) | 3uaer (YO-1) Bompocst
¢bu3uka 112-126

YcTHBIi onpoc | Dk3aMeH

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

paborta (ITP-2)

YcrHblii onpoc | Ok3amen

(YO-1) Bompocst
Brnaneer KonTposnbHas 112-126

pabora (ITP-2)

Pedepar

TunoBble KOHTPOJIbHbIE 3aJaHUs, METOJIUYECKHE MaTepHajbl, OIpEACIAIONINe
NPOLEAYpPHI OLIEHNBAHUS 3HAHUH, YMEHUH ¥ HAaBBIKOB U (WJIM) OMBITA JEATEIHHOCTH, a
TaKKe KPUTEPHUU U TIOKA3aTeNn, HeOOXOAUMBIE IS OLICHKH 3HAHUH, YMEHHH, HABBIKOB
W XapakTepu3yIolue dTarbl (OpPMHPOBaHMS KOMIIETEHIMH B TPOILECCE OCBOCHHMS
o0pazoBarenbHON TPOrpaMMEIl, ipeacTaBieHbl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JIMTEPATYPHI U UH®OPMAIMOHHO-
METOJUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

OcHoBHas TuTEpaTypa
1) Hetnad A.A., SABopckuii B.M. Kypc ¢pusuku: Yued. mocod.—

M.: Beici. 1mik.,1989-2006 rr.

2) Tpodumosa T.W. Kypc ¢pusuxu: Yueb. mocob. 1is By30B.—7-¢.
u31., ucnp. — M.: Bercm. mik.,2002.— 542 c.

3) Kypc ¢usuku: Yuebuuk asst By308B: B 2 T. T.1.-3-¢ u3s.
crep./ITox pen. B.H. Jlozosckoro.—CI16.: U3a-Bo «Jlanb»,2003.-576 c.
T.2.—3-e u3n.—CII6.: U3n-Bo «JIamby, 2003.-592 c.



4) Kanamuukos H.IT., CmonasipeB M.A. OCHOBBI (pU3HUKH:
VYueb. anst By30B: B 2 1.—2-e uzz. nepepad. T.1. -M.: Ipoda, 2004.—
400 c. T. 2.-M.: Ipoda, 2004.—432 c.

5) Kanammukos H.IT., CmoHmsipee M.A. OCHOBBI (H3HKH.

VYnpaxuenus u 3anaun.— M.: [Ipoda, 2004.—464 c.

6) Bonbkenmreitn B.C. COopHHK 3amad 10 0OIIEMY Kypcy

¢m3ukn.—11 u3n., nepepad.—M.: Hayka, 1985.-384 c.

7) Yepror A.T'., Bopobbe A.A. 3agaunuk nmo dusuke. YaeOHoe
nocobue AJs CTYASHTOB BTY30B.— 5-€ u31. nepepad. u mom. M.- Beicm.

mkoia, 1988, 527 c.

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

¢dmsukn : YueOHOE ocobue. 2-¢ uzna., crep. — CII6.: M3marensctBo «Jlaupy, 2010. —
576c.

http://e.lanbook.com/books/163/ Uemues A.J]. ®usuka : YuebHoe mocobue. 2-¢

u3f., uctp. — CI16.: U3natensctBo «Jlanby, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc dusuku: Yaeouuk mis By3o8: B 2 1. T. 2.

6-¢ u3z., uctp. u gor. / [Tox pen. B.H. JlozoBckoro. — CI16: U3natenbcTBo «JIaHbY,
2009. — 608c.

http://e.lanbook.com/books/236/ Kypc dhusuku: Yaeouuk mis By3os: B2 1. T. 1.

6-¢ usn., uctp. u joi. / Iox pen. B.H. Jlozockoro. — CI16: M3narenbctBo «Jlanby,
2009. — 608c.

JonoaHuTeIbHAS TATEpaTypa

1) HOmutpues B.®., IIpokodses B.JI. Ocuossl pusmku.—M.: 2003.

2) Casenne U.B. Kypc o6mreii ¢pm3ukn: B 3 1.— M.: Hayka, 1976 — 88

IT.

3) Cusyxun JI.B. O6mmii kypc ¢pusuxu: B 5 1. — M.: Hayka, 1974 — 88
rr. T.1. Mexanuka.—M.: U3n-o M®TU, 2005.-560 c.

4) Janunc6epr I'.C. Onruka.— M.: Hayka, 1978.— 928 c.


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

5) Tenecuun P.B. MonekynsipHas ¢usuka: Yueb. mocodue ajst YH-TOB.

- Uzn. 2-e, nom. — M.: Bercur. mik.,1973.-360 ¢

6) Tepmienson E. M., Mamos H.H.  Kypc  obmeit  ¢usuxu:
OnexrpoanHamuKa: Y4el. 1mocol. st cTyd. ¢u3.-Mar. Qak. 1el. UH-TOB. —

2-e u31., nepepad.— M.: TIpocsemenue, 1990. — 320 c.

7) I'eprrenson E. M., Mamos H. H.,, Mancypos A.H. Kypc o6meit
¢m3ukn: OnTrka 1 aroMHast ¢pusuka: Yued. mocol. ams cTya. ¢pus.-mMart. ¢ax.

neJl. MH-TOB.— 2-€ u3J., nepepad.— M.: [Ipoceemenue, 1992. — 320 c.

8) MarseeB A.H. Mexanuka u teopusi OTHOCHTENbHOCTH.— M., 1977;
Monekynsipraas ¢msuka. — M., 1981; DnexkrpuyecTBO W MarHeTusM.— M.,

1986; Ontuka.— M., 1987.

9) CyxanoB A.Jl. ®yHaameHTanbHb Kype Gusuku: Yueb. mocod. s
By30B: B 4 T.— M.: Arap, 1996-1999.

10) Uponos WN.E. Mexanuka. OCHOBHBIE 3aKOHBI: YueO. s
By30B.—5-¢ m3n., wmchp.—M.: JlabGoparopusi 0a30BbIX 3HaHWU. DH3IMATIHT,

2000.—-320 c.

11) KamanraukoB 3.1, O0mmit kypc (u3uku: DIEKTPHUUECTBO:
VYu4eb. moco0. s cryn. Gpusnd. crer. By30B. — 4-¢ u3jl., mepepad. U TOMOH. —

M.: Hayxka, 1977. — 592 c.

12) Kukonn N.K., Kuxoun A.K. Monekynspras ¢uznka— M.
®uzmarrus, 1976.— 500 c.

13) Kypc obmeit  ¢usuku:  MonekynsipHast ¢usuka: YueO.
mocobue I CTyA. BbICHI Tied. yueO. 3aBenenuit / E.M. ['epmenson, H.H.

Marnos, A.H. Mancypos.— M.: M3x. nentp «Akagemus», 2000.-272 c..

14) Uponor 1.E. BonHoBsie nporieccbl. OCHOBHBIE 3aKOHBI: Y4e0.
moco0. ansl BBICIIMX Y4eOHbIX 3aBereHnii.— M.: Jlaboparopusi 6a30BBIX

3HaHui, 1999.— 256 c.



15) Tpodumosa T.U., ITaBnosa 3.I'. C6. 3agau 1o Kypcy QHU3HUKH C

peleHusIMu.—7-€ u3., crepeotun..—M.: Boicur. mik., 2006.-591 c.

16) Oupranr E.B. PykoBoacTBO K penIeHMIO 334ad IO Kypcy
ob1eii ¢pusukn: YueOHoe mocobue st By3oB.— M.: Beici. mkoia,1977,351

C.
17) Kynpssues I1.C. Kypc ucropun ¢usuku.— M.: 1984.

18) Hdeivuenko H.II., JleBuyk ILII. KypcoBble W OUILIOMHEIE
pabotel o ¢u3uKe. Meronuueckre yKa3aHusi ¥ TeMbl paboT 1o (QH3HKEe U
cMexHBIM Haykam.—Komcomonbek-Ha-Amype: U3n-so Ku/AT'TIY, 2003.-321
c. (B maHHOM KHUTE MPHUBEICHBI AHHOTALMK KO BCEM TE€MaM, MPUBOANMBIM B
MOCOOMH, U PEKOMEHAYEMbIH CHHCOK JINTEPATyphl MO KaXKAOH TeMe, BCEro
287 tem. [locobue MOXeT OBITH MOJIE3HBIM ISl TTOATOTOBKH pedepaToB Io

Pa3IMYHBIM aclieKTaM COBPEMEHHON HayKU U TEXHUKH).

19) I'padosckmii P.U.Kypc ¢usukn.—6-¢ u3n.—CII6.: W3np-Bo
«JIanp».—2002.—608 c. ([IpocToe M IOCTYIMHOE H3JIOXKEHHUE BCEX Pa3eioB

Kypca (pU3UKH).

CrnpaBo4Has JuTepaTrypa
1. SBopckuii B.M., lletnad A.A. , Jlebenes A.K. CrnpaBo4HUK TO (Qu3HKE
JUTSL MHDKCHEPOB WM CTYACHTOB BY30B: 8-¢ WM31., UcHp. u mnepepad. — M.: OO0 u3a-Bo

OHUKC, u3n-Bo «Mup u obpazoBanue».—2006.— 1056 c.

2. XpamoB I'.A. ®usuka. buorpaduueckuit cnpaBounuk. / Usn. 2-e. — M.:
1983 r.

3. Kwuben MN.H., Kuben B.M. ®uzuka: CnpaBounnk.—XapbkoB: Pomro, M.:
000 “U3zn-Bo ACT”.—2000.—480 c.

4. Tomun [''M., ®unonoBuu C.P. Kiaccuku ¢usndeckoit Hayku (c

JIpeBHeWMX BpeMeH 10 Hadasa XXB.): Crpas. moco6.—M.: Beici. mik., 1989.-576 c.



5. Tpodumoa T.M., Odupcor A.B. O®usmka. 3akoHE. DopMyIIHL
Onpenenenus.— M.: [Ipoda, 2004.— 304 c.

6. CnpaBounnk 1o ¢usuke/ W.M. Jybposckuii, b.B. Eropos, K.II.
Psa6omamnka.—Kues, Haykosa lymka, 1986.—558 c.

7. Berroackuit M.S. CnpaBounuk mno Bbwicimeii marematuke.— M.: ACT

Actpens, 2006.— 991 c.

IHepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH « UHTEepHET»

http://e.lanbook.com/books/38/ Banumies M.T"., ITos3uep A.A. Kypc oGimeit

¢dmsukn : YueOHOE ocobue. 2-¢ uzna., crep. — CII6.: M3marensctBo «Jlaupy, 2010. —
576¢.
http://e.lanbook.com/books/163/ Usnues A.Jl. ®usuka : YueGHOE mocooOue. 2-¢

n3., ucnp. — CI10.: M3narensctBo «Jlanby, 2009. — 672c.
http://e.lanbook.com/books/239/ Kypc dbusuku: Yaeouuk mis By3os: B 2 1. T. 2.

6-¢ usn., uctp. u joi. / Iox pen. B.H. Jlozockoro. — CI16: M3narenbctBo «Jlanby,
2009. — 608c.
http://e.lanbook.com/books/236/ Kypc ¢uzuku: Yuebuuk mis By3os: B 2 . T. 1.

6-¢ usn., ucnp. u joi. / [ox pen. B.H. Jlozockoro. — CI16: M3narenbctBo «Jlanby,
2009. — 608c.

Ilepedyens nHGOPMALIMOHHBIX TEXHOJIOTHIl H MPOIPAMMHOI0O

o0ecrieyeHust

— Microsoft Office Professional Plus 2010;
— o¢ucHBI makeT, BKJIIOYAIONIMHA MPOrpaMMHOE obecredeHne s paboThl C
Pa3IMYHBIMU THUIIAMH JOKYMEHTOB (TEKCTaMH, 3JEKTPOHHBIMU Talnumamu, 0azamu
JTAHHBIX 1 JIp.);
— 7Zip 9.20 - cBoGOAHEIH (HaMIOBBII apXUBATOP C BBICOKOM CTETICHBIO CYKATHS JTAHHBIX;
— ABBYY FineReader 11 - nporpamma aJist ONTHYECKOTO PACIIO3HABAHHUSI CHMBOJIOB;
— Adobe Acrobat XI Pro — maker mporpaMm Ajist CO3IaHUS M TIPOCMOTPA SIICKTPOHHBIX

nyonukammii B popmare PDF;


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

— ESET Endpoint Security - xommiekcHas 3amuTa pabounx craniuid Ha 6aze OC
Windows. [Tognepxka BUpTyaIu3anuy + HOBbIE TEXHOJIOTHH;
— WinDjView 2.0.2 - mporpamma Jyisi pacrio3HaBaHusi M OPOCMOTpa (HailioB ¢

ogHouMeHHBIM (popmaTom DIV u DjVu.

VI. METOJUYECKHE YKA3AHUA mo OCBOEHUIO
JUCHUIIJINHBI
Huctumnmaa «®@u3nka» CTpYKTypHpoBaHa N0 mpuHIUIY «OT 4YacTHOTO K

obmemMy». Takod mNoaxox B Yy4eOHOM IIpoLecce MO3BOJSIET MOCIEeI0BATENbHO
CHCTEMAaTU3UPOBaTh 3HAHWS CTYAEHTa, 4YTO CIIOCOOCTBYET JIyYIlleMy YCBOECHHIO
JUCLMIUIMHBL. V3ydeHHe NUCLUIUIMHBI MpEeNNoyaraeT MOCTYMAaTeNbHBIH MOAXOA II0
NPUHLUITY YCIOXKHEHHS OT 3HAKOMCTBA C TEOPHEH M PAacCMOTPEHHs NPaKTHYECKUX
MIPUMEPOB, JI0 CAMOCTOSTEIBHOTO N3YyYCHHUS AUCIUIUIHHBL.

B mpomecce wm3yueHus MaTepHana y4eOHOro Kypca IpeINIoyiararoTcs
pa3HooOpasHbie (OpPMBI PadOT: JIEKIWHU, TPAKTHYCCKUAE 3aHITHA, JIAOOPATOPHBIMA
MPaKTHUKYM, CAMOCTOsITeNIbHAs paboTa.

Jlekuuu TpPOBOIATCA B BHAE MPE3CHTALMH. B HHUX OCBEILAOTCS BOMPOCHI,
COOTBETCTBYIOIIME TeMmaruke nekuuii (pasmen |). Haubosee BaxkHBIE BOIPOCH U
TEOpeMbl Pa30MPaIOTCA YCTHO € Y4aCTHEM CTYAEHTOB. L{esib IeKIIMOHHOTO Kypca — AaTh
3HaHUsS CTyAEHTaM B 00jacTH (DU3WKH, 3aJ0XKUTh HAYYHBIE M METO/0JIOTHUECKHE
OCHOBBI ISl CaMOCTOSITENIbHOM palOThl CTYIEHTOB, NMPOOYIUTH B HHUX HHTEpEC K
Oyayiei npodeccum.

[lpy wW3yYeHHHM IUCHUIUIMHBI OCYIIECTBISIIOTCS TEKYLIH, IMPOMEXYTOYHBIH |
UTOTOBBIN KOHTPOIIb [0 AUCLUITIHHE.

Texymuit kouTposs (TK) ocHOBaH Ha ycTHOM ompoce pa3 B Heaenro. OCHOBHAS IIeTb
TK: cBoeBpeMeHHasi OlLlEHKa YCIIEBAEMOCTH CTYIEHTOB, MOOYXJIaromas X padoTarh
PaBHOMEPHO, UCKIIF0Yast Majlble 3arpy3KH WM MIeperpy3KH B TEUCHHUE CEMECTpa.

[Mpomexyrounsiii  koHTponb (IIK) — ocymectBiasiercss B ¢dopme pyOeKHBIX
KoHTposibHBIX pador (PKP). U TectupoBanust no paszpenam. Llens ITK: moOyauts
CTYISHTOB OTYHTATBCS 332 YCBOCHHE pa3jena AUCUMIUIMHBI HAKONHMTEIBHBIM 00pa3oMm,

T.e. CHayaja 3a MepBbl, 3aTeM 3a BTOPOil pa3ziensl Kypca. YcnenHoe Hanucanue PKP



MO3BOJISIET CTYJEHTY PACCUMTHIBATh HA BBICTABICHHE JOCPOYHOM HK3aMEHAIMOHHOU
OILIeHKH. 3a 1K 00y4eHus npexycmorpero 6 PKP u 6 ceancoB TectupoBaHusl.

UroroBeiii koHTpoib mo aucuuminae (MK/) - 3To mpoBepka ypoBHS y4eOHBIX
JIOCTHXKEHUI CTYAEHTOB IO BCEW AMCUMIUIMHE 3a ceMecTp. DopMbl KOHTPOJIS: 3a4eT.
[IpoBomutcs TpaguUMOHHBIM crnocoOoM. Llenb HMTOroBoro KOHTPOJS: IMpOBEpKa
0a30BBIX 3HAHWK IUCHUIUIMHBI, MOJYYSHHBIX IPU €€ U3YyYeHWH, JOCTATOUHBIX IS

nocnenyrlero odydenus u oyaymeit npodeccuoHaIbHON e TEIbHOCTH.

Pexomengauuu no paéore ¢ JUTEPATYPOii: MPOCITYIIAHHBIA MaTepual JEeKIHN
CTYIEHT AOIDKEH mpopaborars. i 3TOro B mpolecce OCBOSHUS TEOPETHYECKOTO
MarepHana JUCHUIUINHBI CTYJeHTY HEOOXOAMMO BECTH KOHCIIEKT JICKIIMHA U J00aBIATh
K JIeKIMOHHOMY Marepualy HHpOpMalHio, TMOJY4YeHHYI0 M3 PEKOMEHIyeMO
JIUTEPATyphl WIM UHTEPHET NCTOYHUKOB.

KoncrekT nekuuii pekoMeHayeTcsi HaunHaTh ¢ IUTaHa M3J1araeMoro MaTepualia,
4TOOBI ISl ce0sl CTPYKTYPHPOBATh COOTBETCTBYIOIIYIO TeMy JeKIuu. KOHCIeKT He
JIOJDKEH OBITh TOCIOBHBIM. JKenaTelbHO 3amiChIBaTh JIEKIMOHHBIA MaTepHajl KpaTko,
TOJIBKO CaMO€ CYIIECTBEHHOE. PeKOMEHOBaHO MCHOJB30BATh ITOJS IS 3aMETOK HIIH
BOIIPOCOB, KOTOpPBIE CTYAEHT HE IOHSUI BO BpeMs JIEKLUUH, Ui TOrO, 4TOOBI HX
YTOUHUTH Y TMpernojaBaress, HO MPEIBAapUTEIbHO MOIBITABIINCH HAWTH OTBET
CaMOCTOSITENEHO.

K nexuumsiMm HEOOXOJMMO TOTOBUTHCA. J[JIs 3TOTO CTYIEHT AOJKEH MPOCMOTPETh
MaTepuan OYyAyIIeW JEeKIMH 3apaHee, OTMETHTh Jsi ceOs Hambolee CIOXKHBIC WA
HEMIOHSATHBIE MAaTepHalbl JIeKIMH, C TeM, 4YTOObI 3ajaTh BO BpeMs JIEKLUH
COOTBETCTBYIOIIME BONPOCH IpenojaBaresnto. Takoil moaxos MO3BOJIMT jerye u doiee
JIeTalbHO YCBOUTD JaHHYIO AUCIUILIHHY.

[TpakTHueckue 3aHATHS HallEJICHBI HAa 3aKpelUieHne JISKIIMOHHOro Marepuaia. K
HUM CTYJEHT JOJDKEH TOTOBHTHCS 3apaHee CaMOCTOSITEIbHO, M3YYMB IUIaH 3aHSTHS,
COOTBETCTBYIOLIYIO TEMY JIEKIIHH, PEKOMEHIOBaHHYIO IIPENo/aBaTelieM JUTepaTypy H
BOMPOCH JUI TOATOTOBKH. [IpoBeseHMEe NPaKTHUECKOTO 3aHATHS B ayAUTOPHU
HAaYMHAETCd C YCTHOTO OMNpOCa, TaKOW ITOAXOX JaeT BO3MOXKHOCTBH IPENOAaBaTEINIo

OLICHUTH TOTOBHOCTH CTyAE€HTa K BBITTIOJIHCHHUIO IIOCTAaBJICHHBIX 3a1a4 B



COOTBETCTBYIOIIEH MPaKTHUECKOH paboTe, a caMOMy CTYACHTY ITOJIOMTH OTBETCTBEHHO
K IOATOTOBKE K 3aHATHIO, YTO CIIOCOOCTBYET IydIleMy YCBOGHHIO H3y4aeMOro
Marepuania.

JlaGoparopHblit IpaKTUKYM HMPOBOAUTCS B j1abopatopusx kadenpsl Gpusuxu. s
HOATOTOBKH K 3aHATHIO CTYIEHTY HEOOXOAMMO H3YYHTh METOJMYECKUE YKA3aHUS IO
JaHHOW pabote. [Ipu BbImOTHEHWMM 71a0OpPaTOPHO PabOTHI CTYNEHTHI MPHOOPETaroT
HaBBIKH MPOBEACHUS (PH3MYECKOTO SKCIEPUMEHTa U 00pabOTKH SKCIEePUMEHTAIbHBIX
JaHHBIX. Bo BpeMs 1ab0opaTopHOro MpakTHUKyMa CTYIEHTHI 3HAKOMSITCS C YCTPOHCTBOM
Y IPUHLIUIIAMH ASHCTBUS QU3HYECKUX IPUOOPOB M UX SIEMEHTOB.

BHueaynuropHas camocrosTenbHas paboTa HaleneHa Ha yriayOJeHue |
3aKpeIieHne 3HaHWH CTYJEHTOB 10 JTaHHOW aucuuruinHe. CamocrostenbHas paboTa
omupaercs Ha JIKIMOHHBIM MaTepuall, Marepuaj] HpPaKTHYECKHX 3aHATHH |
naboparopHbIX paboT, KpOME TOro JONOJHUTEIBHO CTYAEHT JOJDKEH HW3ydaTh
COOTBETCTBYIOIYIO JINTEparypy 1o auciuiuinae «®dusnkay, peKoMEeHJOBaHHYIO
npernofasateneM. Bua camocTosTenbHOW pabOTBHI: IMOATOTOBKA K JIGKIMAM, K
MPaKTHYECKUM 3aHATHSM H K JIa00OpaTOPHBIM paboTaM.

PexomMenaauuu 10 MOATOTOBKE K JIK3aMeHY: II0 JaHHOW JWCUHWIUIMHE
MpeIycMOTpeH 3K3aMeH (2,3 cemecTp).

Ha 3auérHoli Hemene U B MEPHOI CECCHU HEOOXOJMMO UMETH IOJIHBIA KOHCITEKT
JEeKUUid ¥ MpopadOTaHHBIE NpaKTHYecKHe 3aHATHA. [lepeueHp BONPOCOB K 3K3aMEHY
noMenieHsl B (OHAE OIEHOYHBIX CpeAcTB (mpuiokeHne 2). ['oToBHThCS K crade
9K3aMeHa JIy4llle CHCTEMAaTHYECKH: NMPOCIYIIUBas OYEpeNHYIO JIEKLHI0, NpopaboTas

OYepeHOe IPAKTUYECKOE 3aHATHE, BBIIIOJIHUB U 3AIUTUB Ja00paTOpHbIe PadOTHL

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
JACTIIAITIINHBI
st ocyiiecTBiIeHUsT 00pa3oBaTENbHOrO MpoIecca JAHHOW AMCUUILIHHBI JIEKIUH
MPOBOMATCS B MYJIBTUMEIUUHBIX AyJUTOPHSIX B BHUJIE IMPE3CHTAINH, MPAKTUICCKUC
3aHATHS TPOBOAATCS B AyJUTOPHUSX, Ja0OPATOPHBI MNPAKTUKyM IIPOBOJIUTCS B

CHELMATM3UPOBAHHBIX JlabopaTopusix Kadenpbl ¢GU3MKH. B MyIbTHMeIUIHBIX



ayJUTOPUSIX YCTAaHOBJCHO CleAyoliee 00OpYIOBaHHE: HPOEKTOp, HOYTOYK, JKpaH,

TENEeBU30p, JOKYMEHT-KaMepa.

Haunmenosanue [Tepeuens ocHOBHOTO 000pYy10BaHUS
000pyIOBaHHBIX ITOMETIICHIHA
U TTIOMEIICHUN TSt
CaMOCTOATEIbHON pabOTHI

Aynuropus i - JlaboparopHas  ycTaHOBKa A H3MeEp.
HOBEPXHOCTHOIO HATSKEHUS METOAOM OTpBIBA C
MIPAKTUYECKUX U
pUM
1a60paTOPHBIX 3aHATHI - JlabopaTopHas ycTaHOBKa [UIi U3MEpEHHs

ckopoctu ceera PHYWE Systeme GmbH
- JlaGopaTropHasi yCTaHOBKA AJS H3y4. BTOPOTO
. Asike 1.10, kop. D (JIur. | 3akona Herorona ¢ mpumenenunem 11K u gemo

H), Drax 8, D821 - JJaGoparopHasi ycTaHOBKaA JJIst U3y, T paKIm

Ha IIeTIN U HEeOTIpeIeJIeHHOCTS | eif3enbepr

- JJaGoparopHast ycraHoBKa Juis n3yd. AU(pakinu
snekrporoB PHYWE Systeme GmbH
- JlaGoparopHast ycTaHOBKa sl HW3yd. 3aKOHa
I'yka PHY WE Systeme GmbH
- JlaGopaTopHasi ycTaHOBKa IS HM3y4. 3aKOHa
nznydeHust Credana-boiplMana ¢ ycuiaureieM
- JlaGoparopHast ycTaHOBKa Al HM3yY. 3aKOHA
coxpaHeHusi Mexanud. sHeprun/Koneco Makcs
- JlabGopaTtopHasi yCTaHOBKa A H3y4. 3aKOHOB
nnH3 n ontrd. mpuoopos PHY WE Systeme Gm
- JlJaboparopHas ycTaHOBKa JUIf M3y4. KoJeOaHUi
CBSI3aHHBIX MasTHUKOB ¢ puMeHeHuneM [1K
- JlaGopaTopHas ycTaHOBKa A H3y4. MOMEHTa
uHepimu paznndsbix Ten PHY WE Systeme Gmb
- JlaboparopHass ~ ycraHoBKa s HM3YY.
teruoemMkoct  MetaiwioB  PHYWE  Systeme
GmbH
- JlJaboparopHasl ycTaHOBKA AJIS U3y4. YpaBHEHUS
COCTOSIHUSI MZI€aTIbHOTO ra3a
- JlaGoparopHas ycTaHOBKa M U3y4EHHS
Oapomerpuueckoii BeicoTbl PHYWE  Systeme
GmbH
- JIaGoparopHast ycTaHOBKa /ISl U3y4€HHs 3aKOHA
Matoca PHYWE Systeme GmbH
- JlaGoparopHas ycTaHOBKa Ml H3Y4YEHUS
unrepdepenuu ceera PHYWE Systeme GmbH
- JlaGoparopHass ycTaHOBKa MJIsI HM3Y4EHUS
unrepdepomerpa  MaiikenbcoHa PHYWE
Systeme Gm

r. Bnanusoctok, o. Pycckuid,




- JlabopaTopHas ycTaHOBKa Ul U3y4€HHS KOJIEIl
Hsiotona PHY WE Systeme GmbH

- JlaGoparopHas yCTaHOBKa MJIsI H3y4EHUS
nonsipumerpun U (3-H buo) PHYWE Systeme
GmbH

- JlaGoparopHas yCTaHOBKa MJIs HU3y4EHHS
nentpobexnoi cuiel PHY WE Systeme GmbH

- JlaGoparopHas YCTaHOBKa MJIsI ONpEAEIeHHs
ckopoctu 3ByKa ¢ npumeHerneM [IK PHYWE Sys

YuraneHele 3a5bl HayuHoi
oubnoTeku JIBOY ¢
OTKPBITBIM JIOCTYIIOM K
¢douay (kopnyc A - ypoBeHb
10)

Mono6nok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty  Ckopocth
nocryna B Uarepuer 500 MoOut/cek.

PabGouune mecra aus nroJiei ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JJ0POBbSI OCHALIICHBI AUCIICIMH
u [IPUHTEPAMHU bBpaiins; 000pyIOBaHbI:
MOPTAaTUBHBIMU  YCTPOWCTBAMH  JUI  YTCHHS
TUIOCKOIICYATHBIX TEKCTOB, CKAHUPYIOUIUMH H
YUTAIOIMMH MallMHAMH BHICOYBEIHUYHUTENIEM C
BO3MOXXHOCTBIO PEryJSIIUHA LIBETOBBIX CIEKTPOB;
YBEJIMYMBAIOMIMMH  3JEKTPOHHBIMU JIyIIaMH |

YJIBTPa3ByKOBBIMU MapKUPOBIIHMKAMU

Aynuropus i
CaMOCTOSTEIbHON paboThI

CTYJCHTOB

r. Bnangusoctok, o. Pycckuii
1. Asixe 1.10, Kopmyc 25.1,

ayn. M621
[Tnomiaae 44.5 m?

Mono6sox Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB  Windows Seven
Enterprise - 17 wryk; IIpoBomuas cerp JIBC —
Cisco 800 series; OecrpoBomusie JIBC st
oOyyaromuxcst obecrieueHbl cCHUCTeMON Ha 0aze

touek gocryma 802.11a/b/g/n 2x2 MIMO(2SS).




[punoxenne 1

MUHUCTEPCTBO OBPA30BAHHS U HAVKH POCCUICKOI ®EIEPALTNHN

®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXkKICHUE BBICIIET0 00pa30BaHUs
«lanbHeBOCTOYHBbIN (eiepaIbHbINA YHUBEPCUTET
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECIIEUEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIINXCSA

no AUucHHUIInHEe «Pu3uKa»
Hanpasienue noarorosku 30.05.02 Mexununckas 6nopusuka
®dopMa NOATOTOBKH 04HAasI

BaaguBocToK
2016



[Inan-rpaux BBITOJHEHHS CAMOCTOATENILHOW PaOOTHI IO JUCLUILUINHE

Ne Jata/cpoxn Bupn camocrosrensHoit IIpumepnsie | dopma KOHTpOIIS
BBITIOJTHEHHS paboTsl HOPMBI
w/n BpPEeMEHH Ha
BBITIOJIHEHHE
1 18.09-20.12 Tloaroroska k 3anstusm | 10 YceTHBIi onpoc
2 01.10-20.10 TTonroroBka k 10 Tectr1, PKP
tecTupoBanuio Ne 1 u k
PKP Nel
3 01.11-20.11 TTonroroska k 10 Tectsr, PKP
TecTupoBaHuioNe 2 u K
PKP Ne2
4 01.12-20.12 TToaroroska Kk 15 Tecrtsr, PKP
TecTUpOBaHUIONe 3 U K
PKP Ne3
Ne Jata/cpoxu Bupn camocrosTenbHOM IIpumepnsie | @opma KOHTPOIL
BBITIOJTHEHHS paboTsl HOPMBI
/n BPEMCHH Ha
BBITIOJTHEHHE
1 19.02- 06.06. IMoxroroBka k 3ansitusam | 10 YcrHblii onpoc
2 06.03- 28.03 TToaroroska x 10 Tectsr, PKP
TecTUpoBaHuio Ne 1 u
PKP Ne |
3 01.04-30.04 IToaroroska k 10 Tecrsl, PKP
TecTHpoBaHHuO Ne 2 u
PKP Ne 2
4 01.05-31.05 IToaroroBka K 10 Tectol, PKP
TecTUpoBaHuIO Ne 3 1
PKP Ne 3

CamocrosiTenbHas paboTa CTYIEHTOB HAaIpaBiI€HA HA PEHICHHE CIETYIONINX
3ajau:
- CTHMYJHMpOBaHHE pPUTMHUYHOW Yy4eOHOH, TIO3HaBaTeJILHOW W  TBOPYECKOW

OCATEIIBHOCTH B TCUCHHUE BCETO CEMECTPA,



- COBEpIICHCTBOBAHWE HABBIKOB IIOMCKAa HEOOXOAMMOW HaydyHOH u ydeOHO-
METOIMYECKOHU JIUTEPATYpPHI;

- COBEpUICHCTBOBaHME YMEHHH pemars (uindeckue 3afgaddl paziIMyHOIO YpPOBHS
CJIO’KHOCTH;

- pa3BUTHE aHAJTMTHYECKOTO MBIIIICHUS 1 KOMMYHUKATUBHBIX CIIOCOOHOCTEIA.

[Ipr moAroTroBke K MPAaKTUYECKUM 3aHATHSAM CTYACHTHl H3Y4alOT HAay4dHYIO,
y4eOHYIO U METOANYECKYIO JIUTEPaTypy 110 COOTBETCTBYIOIICH TeMe (CM. TeMbI 3aHATHIH
MPAKTHYECKON YacTH Kypca).

I[Ipu moxroroBke k TectupoBaHuio u PKP cTyneHTHI pyKOBOACTBYIOTCS
TpeOOBaHUAMH K MX MOATOTOBKE, MPEICTaBICHHBIMU B Mequanpe3eHTauun «Kparkuii
Kypc aekuuil no aucuumuinHe «®Pusuka»y. Ilpumepnsie Bapuantsl PKP u TecToBbIX
3aJaHni, a TAKKe KPUTEPUH MX OLEHUBAHUS NMPEICTABICHBI B NMPUIOKEHUH 2 «DPOoHA
OLIEHOYHBIX CPEJICTBY.

1. PaGoTa ¢ TeopeTH4eCKHM MaTepHaJIOM.

Ileab: MOTy4YnTh XOPOIIME 3HAHMA II0 JUCLUIUIMHE M HAayduThcs padboTaTh
CaMOCTOSITENBHO.

3agaum:

- IpHOOpeTeHNe HABBIKOB CAMOCTOSATEIBHON pabOTHI € JISKIMOHHBIM
MaTepuaioM;

- npuoOpeTeHHe HAaBBIKOB CaMOCTOSATENbHOW paboThl C OCHOBHOW U
JIOTIOJTHUTENLHOM JTUTEPaTypO, MOJIb30BaThCS HHTEPHET — PECYPCaMH;

- YMEHHE aHATM3UPOBATh MPAKTUUECKUE 3aa4H, CTABUTH U PEIIaTh aHAIOTHYHBIC
3aJa4u.

PaboTta c TeopeTHYECKMM MaTepualioM JOJDKHA OCYILECTBISTHCS Ha OCHOBE
JIEKIIMOHHOTO Kypca JUCHUILINHEL. {751 3TOTO CTYACHT A0JIKEH BECTH KOHCIIEKT JICKITUH
W YMETh paboTaTh C HUM.

Pabora ¢ nuTepaTypoii npeanoaaraeT CaMoCTOATENbHYIO PaboTy ¢ ydeOHUKaMy,
KHUTaMH, Y4eOHbIMH  IOCOOMSIMH,  Yy4eOHO-METOJAMYECKUMH  IOCOOHMSMH MO
BBIITOJTHEHUIO KYpPCOBOH pabOThl W BBIMTYCKHOW KBIM(UKAIIMOHHOW paboTHI, ¢
HOPMAaTHBHO-TIPABOBBIMH ~ WCTOYHHKaMH. IlepedeHp  nuTepaTypbl:  OCHOBHOM,

JIOTIOJTHUTENBPHOM, HOPMAaTHBHOM M WHTEPHET-PECYPCOB MpPHBENCH B paszaene V



«YuebHO-MeTOMYecKoe  oOecriedeHne  JUCHUIUIMHBD) — Hacrosmed  paboueit
MPOrpaMMBl.

YMeHue caMoCTOSTENIFHO padoTarh C JIUTEPaTypol SBISETCS OJHUM U3
B)KHEHIIINX YCJIOBUI OCBOGHHS IUCHUIUIMHBL [lowck, wu3yueHue W mpopaboTka
JUTEPATYypPHBIX HMCTOYHHKOB (OPMHUPYET Yy CTYIEHTOB HAay4YHBIH CIOCOO IMO3HAHM,
BBIpa0aTHIBAECT HABBIKM YMEHHS YUUTHCS, ITO3BOJISIET B JAIbHEHIIEM B MPAKTUUYECKON
paboTe mocne OKOHYAaHWS YHHBEPCUTETa NPOAOJDKATH IIOBBILIATH CaMOCTOATEIHHO
CBOIO KBaNIM(UKAIMIO M IPUOOpPETaTh HY)XHbIE KOMIIETEHIINHU ISl TalbHEHIIero pocra
B nipodeccum.

CamocrosTenbHas paboTa ¢ TUTepaTypHBIMH HCTOYHUKAMU TpeOyeT OT CTyIeHTa
YCHIYUBOCTH, TEPIEHUS U COCPEAOTOUYEHHOCTH. UTOOBI JIydlle MOHSTH CYIIECTBO
BOIIPOCa, JKETATEJbHO 3aKOHCIEKTHPOBAaTh M3Yy4aeMbIil MaTepHai, CAEIaTh HYy>KHbIC
MOMETKH, OTMETUTh BOIIPOCHI JIJIs1 KOHCYJIBTAIMHU C IPENoJaBaTeieM.

2. [ToaroroBKa K KOHTPOJbHBIM padoTam.

Ileab: MOTy4YnTh XOPOIIME 3HAHMA II0 JUCLUIUIMHE M HAayduThcs padboTaTh
CaMOCTOATENBHO.

3agaum:

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

- mpuoOpeTeHne HaBBIKOB CaMOCTOATENFHOW paboThl C OCHOBHOW U
JIOTIOJTHUTENBHOM JINTEPATYPOIi, OJIb30BATHCA HHTEPHET — PECYPCaMH;

- YMEHHE aHAJIM3UPOBATh NPAKTUYECKUE 3a]Ja4l, CTABUTh U PEIIaTh aHAJIOTUYHBIE
3aa4u.

KonTtponbHbIe pabOThHI O3BOJIAIOT 3aKPENUTh TEOPETHUECKHN MaTepual Kypca. B
nporecce M3y4eHHUs: (U3MKH CTYJASHT JOJDKEH BBIIOJIHUTH B KaXKJOM CEMECTpe TpHU
KOHTpOJIbHBIE paloThl. PemieHne 3amau KOHTPOJBHBIX padOT SBISETCS MPOBEPKOH
CTENEHN YCBOEHHUS CTYIEHTOM TEOPETHYECKOTo Kypca, a OIeHKa IpenojaBaTels Ha
paboTy MOMOraroT eMy A0paboTaTh M MPAaBUIBHO OCBOMTH Pa3lIMuHBIE pa3felibl Kypca
¢msuku. [lepen BbIMOMHEHHEM KOHTPOJBHOW pabOTHl HEOOXOAWMO BHUMATEIBHO
O3HAKOMHTBLCSI C TIPUMEpPaMH pelIeHHs 33j7ad MO0 JaHHOH KOHTPOJBHOW padoTe,
YpaBHEHUSMH U (POPMyJIaMH, a TaKKe CO CIPAaBOYHBIMH MaTEepHalIaMH.

MeTtoanyeckne YKa3aHUs K BbINO/IHEHUIO KOHTPONbHOM paboTbl.



KoHTpobHYI0 paboTy ClieayeT BBIIOIHATh aKKypaTHO. JIJIs MOSICHEHHS PEIICHHs
3aJaud TaM, TJe O9TO HYXHO, aKKypaTHO CJieliaTh 4YepTeX; pELICHUEe 3aJaud U
UCIIOJIb3yeMbie (DOPMYIIbI JTOJKHBI COMPOBOXKIATHCS MOSCHEHUSAMH;, B MOSICHEHHSX K
3ajaue HEO0OXOAMMO YyKa3blBaTh T€ OCHOBHBIC 3aKOHBI M (DOPMYJBI, HAa KOTOPBIX
0a3upyeTcs pelieHHe JAaHHOW 3a/aud; MPH MNOJIYYEeHHH pacdeTHoil (opmynbl Juis
pelieHns] KOHKPETHO!N 3a7auil NPUBOJIUTH €€ BBIBOJ; 3a/a4y PEKOMEHIYETCS PElIUTh
cHavama B oOIIeM BUAE, T. €. TOJbKO B OYKBEHHBIX OOO3HAYEHHSIX, IOSCHSS
NpUMEHsSEMbIE TpHU HamucaHuu (opmyn OyKBeHHbIE O00O03HAYEHUS;, BBIYUCICHUS
ClieflyeT TMPOBOJIUTH C MOMOIIBIO TOJACTAHOBKU 33J@HHBIX YHCJIOBBIX BEIIUYHMH B
pacuetHyto Gopmyny. Bce He0OX0UMbIE YMCIIOBBIE 3HAUEHHS BETUYUH JOJKHBI OBITh
BelpakeHbl B cucremMe CU (cM. crnpaBouHble MaTepuaibl). [1o0 OKOHUaHHME pelieHUs
MPOBEPHUTh CMHUIBI MOJYYCHHBIX BEIMYUH MO pacyeTHOU (opMmyie U TeM caMbIM
MOJATBEPIUTh €€ NPABUILHOCTh, KOHCTAHTHI (DU3UUECKUX BEIMYMH U JpYyrue
CIpPaBOYHbIE JaHHBIE BHIOUPATH U3 TAOIHIIL.

BoinoJsineHue J1a00paTOpHBIX PadoT.

Iean: MOIYYUTH XOPOIIME 3HAHMS 10 JUCHUIUIMHE M HAY4YUThCS PaboOTaTh
CaMOCTOSITEIHHO.

3ampaum:

- OpUOOpETEHHWE HABBIKOB CAMOCTOSATENLHONW pabOThl MPHU  BBIMOJHEHUH
71a00paToOpHOro MPaKTUKyMa 3HAKOMCTBO C YCTPOWCTBOM M MNPUHIMIAMH JCHCTBHS
(hu3uUecKuX IPUOOPOB U UX DIIEMEHTOB;

- npuoOpeTeHHe HaBBHIKOB CaMOCTOATENbHON pabOTBI C OCHOBHOW W
JIOTIOJTHUTENILHOM JTUTEPATYPOH, MOJIb30BaThCS HHTEPHET — PECYPCaMU;

- YMEHHE aHAIU3UPOBATh PE3YJbTAThl (DU3UUECKOrO IKCIIEPUMEHTA, CTABUTH U
peliaTh aHaJIOTUYHBIC 3aa4H.

[Tpu mpOXOXIEHUH JTadOPATOPHOTO MPAKTUKYMa KaXKIbI CTYAEHT BBIMOJHSICT
HECKOJIbKO JiabopaTtopHbIX pabot. Ilepen BBIMONHEHWEM JIAOOPATOPHON pabOTHI
CTY/IGHT JOJDKCH O3HAKOMHUTCS C METOAMYECKHMH YyKa3aHUsIMH K JIaHHOH padore,
MOJTOTOBUTLCS K YCTHOMY OIPOCY IO TEOPETHUECKOMY MaTepHady, KOTOPBIH Tam

NPUBEICH, Pa300paTbCsi C METOAMKOW TNPOBENCHUS (H3MYECKOTO OSKCIEPUMEHTa H



06pa6OTKI/I OKCIICPUMCHTAJIbHBIX HAaHHBIX; OTBETUTb HA KOHTPOJIbHBIC BOIIPOCHI,

COCTaBHUTDb OTYCT.

Kpurepun oneHkn caMocToATeIbLHONH padoThl — 1a00paTOPHOIi padoThI

50-60 6as10B

61-75 6asiioB

76-85 6an0B

86-100 6ass10B
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KYPCOBBIE PABOTHI — HE IIPEYCMOTPEHHI.
Pexomenpannu no Hanucannwo u ogpopmiieHnIo pedepara

Pedepar sBnsiercst ogHo# U3 GOpM CaMOCTOSTEIBHOTO UCCIEIOBAHUS HAyYHOH




npoOieMbl Ha OCHOBE M3Y4YEHHS JIUTEPATYPHI, JINYHBIX HAOIMIONCHUN U MPAKTUIECKOTO
ombiTa. Hammcanwe pedepata momoraer  BeIpaOOTKE HaBBIKA CAMOCTOSTEIHLHOTO
Hay4YHOT'O IIOMCKa U CIIOCOOCTBYET K IPHOOIIEHUIO CTYAEHTOB K Hay4yHOH pabore.

TpeboBaHus K HANMICAHUIO U O(DOPMIICHHIO pedeparta:

- pedepar meuaraercs Ha cranaaptHoM Jincte ¢popmara A4, sesoe none 30 Mm,
npasoe mosie 15 mm, Bepxuee u HiwkHee — 20 MM, mpudt Times New Roman, pazmep
mpudra 14, mexxctpounslii uaTepBai — 1,5. O0beM pedepara JoKeH OBITH HE MEHEe
15 cTpanuL, BKIIOYas CIHUCOK JIMTEPATYPHI, TAOIUIBI U rpaduKy;

- pabora MOKHA BKJIIOYATH: BBEAEHHE, IT€ OOOCHOBBIBAECTCS AaKTyalbHOCTD
npoOJieMbl, LIeJlb ¥ OCHOBHBIE 3aJla4d MCCIICJAOBaHMS; OCHOBHYIO 4YacTh, B KOTOpPOU
packpbsIBaeTCs coepikaHre MpoOIeMbl; 3aKII0YCHHUS, B KOTOPOM 0000IIAIOTCS BBIBOIBI;
CIIMCKA UCIIOIB30BAHHOI JIUTEPATYPBI;

- K@XbIH HOBBIH pa3zies HauMHAeTCs C HOBOW CTpaHUIIBI, CTpaHUIIBI pedepara ¢
PHCYHKaMH JIOJDKHBI MMETh CKBO3HYIO HyMepanmio. llepBoil crpaHuneil sBisieTcs
TUTYJIBHBIN JIMCT, HOMEP CTPaHMIBI HE MpocTasisercs. Homep nmucra nmpocrasisercs B
LEHTpe HIDKHEW dvacTh jucta. HasBaHme pasmena BBIIENSETCS XKUPHBIM IMIpHQTOM,
TOYKa B KOHIIC Ha3BaHWSA HE CTAaBUTCS, Ha3BaHWE HE NoadepkuBaercsi. Dpassbl,
HAYMHAIOLINECS ¢ HOBOW CTPOKH, TIEYATAIOTCS C OTCTYIIOM OT Hadaja CTpokHu 1,25 cm;

- B paboTe MOKHO WCIOJB30BaTh TOJBKO OOIUICTIPUHATHIC COKPAIICHHS |
YCIIOBHBIC 0003HAUCHHUS,;

- Ipu OpOPMIICHUH CCHIIOK CIEAyeT COOMIONATh CICAYIONINE MPABHIA: IUTATHI
IPUBOAATCA C COXpAaHEHHEM aBTOPCKOTO HANUCAaHWA M 3aKJIIOYAIOTCS B KaBBIUKH,
Ka)Xaas LUTaTa JOJDKHA COIPOBOXKIATHCS CCHUIKOM Ha HMCTOYHMK; NPHU LUTHPOBAHUM
TEKCcTa B KBaJPaTHBIX CKOOKaX yKa3bIBA€TCsA CChUIKA HA JIUTEPATypHBIH UCTOYHMK I10
CIIUCKY HCIIONB30BAHHOH JHTEpaTypbl U HOMEP CTPAHUILBI, HA KOTOPOH MOMEIIEH B
ITOM HCTOYHMKE LIUTHPYEMBIH TeKCT, Hampumep [6, c. 117-118].

- CITUCOK JIMTCPATYPbI JOJZKCH BKJIHOYATh HEC MCHCC 10 UCTOYHHKOB.

TpynoeMkocTh pabOTHI Hall pedeparoM BKIIOYACTCS B Yachl CAMOCTOSITEIBHOM
paboTHL
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(])mma OLECHOYHBIX CPEACTB IO JUCHHUIIJINHE Dusuka

Kon " ¢opmyanposka
KOMIIETeHIIHH

Jranbl GOpMUPOBAHN KOMIETEHIHH

MK-24 - cnocobHOCTh M
TOTOBHOCTb [IOHUMATh n
AHAIN3MPOBATh  MPOLECCHl |
SIBIICHUS MOJIEKYJISIPHOI
6uodusmky, MEXaHU3MBI
BO3HHKHOBEHHS B OpraHH3Me
MaTOJIOrNYECKUX POLIECCOB,

00yCIIOBICHHbIE  HApyLICHUEM
CTPYKTYPBI u GbyHKIHN
MaKpOMOJIEKYJ,  HCHOIb30BaTh
Meroxsl  (cmekTpodoToMeTpus,
CIIEKTPOGIIyOPUMETPHS,
MAarHUTHO-PE30HAHCHAs
ToMorpadus (MPT),
KOMIIBIOTEpHAsI ToMorpadus
(KT), MOJIENIUPOBaHNE
CTPYKTYPBI OSIIKOBBIX MOJIEKYII C
HCTIONB30BaHHEM
BBIUHCIIUTEIBHOM TEXHUKH,
HH(ppaKpacHas  CIEKTPOCKOIHS
(MKO), 3JIEKTPOHHBIH
HapaMarHUTHBIA pe3oHaHC
(OI1P), SIIEPHO-MarHUTHBIH
pe3onanc (SIMP), komnbroTepHas
nepmorpadus (KJI), aucnepcus
ontuyeckoro Bpamenus (J1OB) B
HAYYHO-UCCIIEIOBATENbCKON U
JIMarHOCTUYECKOM JIEITEIIBHOCTH.

3Haer

OCHOBHBIC (PU3UUECKUE 3aKOHBI U
KOHLICTII[MH: 3aKOHBI
KJIACCHYECKON MEXaHUKH,
Ba)KHEHIIIME KOHICITIIUN
CTaTUCTUYECKOH (HU3HKU U
TEPMOIMHAMUKH;

HanboJIee BAKHBIC K
(hyHIaMeHTaIbHBIE TOCTHKEHUS
(usMyecKoi HayKH;

Vmeer HPHMCHATh QU3UICCKIE 3aKOHBI
K aHAIN3y HAHOOJIee BAKHBIX
YaCTHBIX CIIy4aeB M IPOCTEHIIIX
3ajad;
HIpPOBOAUTH U3MEPEeHUs.
¢u3u4eckuX ~ BEIMYHMH U
OLICHKY HOrpeIrHocTel
U3MEPEHHUI;

Brnaneer OCHOBHBIM 3KCIIEPHMEHTAIIbHBIM

MaTepHaIoM, OCHOBHBIMH
HaBbIKAMH [TOMCKA HAYJHOM
nHpOpPMaINH, HEOOXOIHIMOr0
JUIst pa3paboTKK COOCTBEHHBIX
[POEKTHBIX PEIICHUI B
yccieyeMoi NpeaMeTHOM
obJslacti




TIK-25 - cmnocobHocTh W | 3HaeT OCHOBHBIC MOJIOXKESHUS.

TOTOBHOCTh MMOHMMATh u KJIACCHYECKO#

AQHAJIM3UPOBATh OHOpH3NYECKHE 9NIEKTPOIMHAMHKH, TEOPHIO

u (DU3MKO-XUMHYECKHE KoJIcOaHUii ¥ BOJH, HCXOJHbBIC

TIPOLIECCHI " SIBJICHUSI, TIPUHLUIIBI KBaHTOBOI

l'[pOl/lCXO}lﬂLI.ll/le B KJIETKax MCXaHHUKH, OCHOBHBIC IIOHATHSA

pa3IMYHBIX TKaHEW OpraHu3Ma (DU3MKK aTOMOB, aTOMHOIO sipa

4enmoBeka (BUOBI  TpaHCIOpTa U DJIEMEHTAPHBIX YaCTHUIl; CBS3b

Pa3IUYHBIX BELIECTB yepes b3uKH [¢ TEXHUKOH,

KJICTOYHBIC MeMOpaHsl, MPOU3BOJICTBOM, JPYTUMHA

MEXaHHU3MBI reHepaium HayKaMu,

MeMOpaHHBIX MOTEHIHAJIOB,

MEXaHH3MBI neitcteus | YMeeT MIPHMEHSITH CBEICHUS 13

pa3IMYHBIX AHTHOMOTHKOB Ha SJICKTPOAUHAMUKY, TCOPHU

MPOHHULIAEMOCTh KJIETOYHBIX KOJICOaHHiH 1 BOH, PU3HKH

MeMOpaH, MEXaHU3MBI 4TOMHOTO Aipa NP1 PEHICHNH

KJIIETOYHOI peueniuy, KOHKPCTHBIX 3a/1a4;

MEKKIIETOUHBIC

B3aMMO/ICHCTBUS), a  TaKke

Metonsl ux uccnenosanus (II1P,

SAMP, KJ, OB, UKC,

ouonokaunonsslit merox (BJIM),

3JIEKTPONPOBOAHOCTD KIICTOYHBIX

MeMOpaH, JIMEKTPHIECKUT

NpOGOii, KATOPHMETpHST). Bruaneer HaBbIKaMK paboThI ¢ Ipudopamuy;
OIIBITHBIMHA q)aKTaMl/l, KOTOpble
JIe)KAT B OCHOBE HauboIee
BaKHBIX (PU3MIECKUX 3aKOHOB

IIK-26 - cnoocobHocTs W | 3Haer OCHOBHBIE METO/IbI ¥ IPHEMBI

TOTOBHOCTh aHAIN3UPOBATh NpOBe/IeHUs (PU3NIECKOTO

MPOIIECCHI u SIBJICHUS, OKCIIEPUMEHTA, U DJIEMEHTAPHBIE

Hu3y4yaemble MEIUIUHCKOM croco0bl 00paboTKH

ouopusmkoii  (OuopusMueckue 9KCIIEPUMEHTAIILHBIX JaHHBIX;

MeXaHU3MBbI BO3HUKHOBCHUS YCTPOWUCTBO U MPUHIIHITBI

BHEUIHUX 3JICKTPUUYCCKUX MOJICH JIeUCTBUS QU3MIECKUX MIPUOOPOB

TKaHeH " OpraHoB, 1 2JIEMEHTOB;

Ouodusneckue OCHOBBI

perucrpanuu

anektpokapauorpammsl  (OKI),

KJICTOYHBIN reHes OKT, | Vmeer NMPOBOAUTH H3MepeHust

KIIETOHbIH renes (uzuyeckux BeIHYMH U

3nex1p03nue(banorpva(pnn (29I, OIIEHKY TorpemmHocTeii

MEXaHHYECKHEe CBOMCTBA MBIIIIIL, W3Mepenuii;

KOCTEH M CTEHKH KPOBEHOCHBIX
COCY/I0B, OHOMEXaHUYECKHE
SBJIEHUSA B JIETKHX,
TeMOJHHAMHYECKUE IPOLECCHI,
MEXaHHU3MBI TpaHCIIOPTa
BELIECTB yepes SIUTENni
KHIIICYHHKA, HE(QPOHOB,




aJIbBEO)

Bianeer

HaBbIKaMU PEIICHUS

HCCIICA0BATCIIbCKHUX 3a0a4

Ne Kontpommpye O1eHOYHBIE CPEICTBA -
n/n | wmble Mmopynu/ | Koxsl u atansl popMupoBaHus HaMMEHOBaHUE
pazzenst / KOMIICTCHIIUH TEKYLIUil KOHTPOJb | MPOMEXYT
TEMBI O4HAast
JIMCIHATUTHHEL aTTecTay
s

1 Paspgen 1. YcrHblit onpoc DK3ameH
Ousnueckue (TIK-24, 3nacr (YO-1) Bonpocst
OCHOBBI TIK-25, 1-16
MEXaHUKH T1K-26)

VYceTHI onpoc DK3aMeH

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

(I1P-2)

Tecr (ITP-1)

YeTHbIit onpoc DK3aMeH

(YO-1) Bompocst
Bnageer Kontponsras pabora | 1-16

(T1P-2)

2 | Pazgen 2. (T1K-24, 3nacr VYcrHeIi onpoc DK3aMeH
OCHOBBI TIK-25, (YO-1) Bomnpocst
TEPMOZIMHAMH | [TK.6) 17-35
KU U YcrHblit onpoc OK3aMeH
MOJIEKYJIIPHON (YO-1) Bormpocsl
lzidiact Ymeer KontponbHas pabora | 17-35

(I1P-2)

Tecr (ITP-1)

YceTHbIit onpoc DK3aMeH
Brazeer (YO-1) Bompocst

Kontponbras pabora | 17-35

(11P-2)

3 | Paszgen 3. (TIK-24, YcTHBIH orpoc DK3aMeH
OnexrpocTatd | [IK-25, 3Haer (YO-1) Bompocst
Kau I1K-26) 36-53
MOCTOSTHHBIN Ycrublit onpoc OK3aMeH
3JIEKTPUYECKH (YO-1) Bomnpocsl
1 TOK Ymeer KontponbHas pabota | 36-53

(T1P-2)

Tecr (IIP-1)

YcerHblit onpoc DK3aMeH
Branmeer (YO-1) Bormpocst

Konrponbhas pabora | 36-53




(ITP-2)

Paznen 4. (TIK-24, YceTHsIi onpoc DKk3aMeH
DOnexrpomarue | [TK-25, 3Haer (YO-1) Bormpocst
TH3M IK-2 54-75
) YceTHsIi onpoc DK3aMeH
(YO-1) Bompocst
Ymeer Konrponbnas pabora | 54-75
(T1P-2)
Tecr (ITP-1)
YeTHbIit onpoc DK3aMeH
(YO-1) Bompocst
Bnaneer Kontponbras pabota | 54-75
(T1P-2)
(T1K-24, VYceTHBI onpoc DK3aMeH
TIK-25, 3Haer (YO-1) Bomnpocst
IK-2 76-99
) YerHsIi onpoc DK3aMeH
(YO-1) Bormpocst
Ymeer KonTponbHas pabora 76-9%
(TIP-2)
YcTHBIl onpoc DK3aMeH
Brazeer (YO-1) Bonpocst
Konrponbnas pabora | 76-99
(TIP-2)
Pasgen 5. (TIK-24, YeTHbIit onpoc DK3ameH
BomnoBast TIK-25, 3HaeT (YO-1) Bomnpocet
ONTHKA 100-111
K-26) VYerHblit onpoc DK3aMeH
(YO-1) Bompocsr
Ymeer Kontponbhas pabora | 100-111
(TIP-2)
YeTHblit onpoc DK3aMeH
Brazeer (YO-1) Bormpocst
Konrponbhas padora | 100-111
(TIP-2)
Pasgen 6. (TIK-24, YeTHbIit onpoc DK3ameH
KsanToBast TIK-25, 3HaeT (YO-1) Bomnpocet
¢bu3uka _ 112-126
HK-26) VYerHblii onpoc DK3aMeH
(YO-1) Bompocst
Ymeer Konrponbhas pabora | 112-126
(TIP-2)
YceTHbIi onpoc DK3aMeH
Brazeer (YO-1) Bompocst
KontponbHas pabota | 112-126

(ITP-2)

IxaJyia oueHMBaHUA YPOBHA C)OPMHPOBAHHOCTH KOMIIETEH LM




Ko n Jrtanbl GOpMUPOBAHUS KpHUTEepUu NoKa3aTeJu
(opmyaupoBKka KOMIeTeHIUU
KOMIIEeTEeHIIMH
TK-24 - 3HAHHE CriocobHOCTD
Coco6HOCTR u OCHOBHBIE (busmuecKkux chopMynupoBaTh
TOTOBHOCTH (usnueckue 3aKOHOB; OCHOBHBIC (H3MIECKIE
IIOHUMATh n
aHATHHDOBATH 3aKOHBI; OCHOBHBIX 3aKOHBI;
TOLIECCEI 1 ABTEHNS OCHOBHBI® METOZIOB H CIIOCOOHOCTH ITPOBECTH
MOJIEKYIAPHOI METOIIBI 1 IPHEMOB (U3MUECKUIl SKCTICPUMEHT
TIPHEMBI
Onodusuky, p TPOBEJICHHS U OCYIIECTBUTH 06pabOTKy
MEXaHHU3MBbI IIPOBCACHUA
(1)1;)/ISI/I‘I€CK0F0 ¢pusneckoro 9KCHEPUMEHTAIBHBIX
poshonent - ® SKCIEPUMCHTA 1 AHHEIX; CIOCOGHOCTD
oprasmusme OKCIICPUMEHTA | - A >
TIaTOJIOTMYECKUX CIIOCOOBI 06DaGOTKI Cq)OpMyJ'[HpOBaTL
TPOLIECCOB, 006paboTKu p OCHOBHbIE B3aUMOCBS3U
9KCIEPUMEHTAIIbH
obycroseHbe 3HAcT OKCIIEPUMEHTATb P (HHM3HUKH C TEXHUKOI,
HapyLIeHHEM o . BIX JIAHHBIX;
py! (HOpOFOBBII/I HBIX JAHHBIX; A > IIPOU3BOJICTBOM H
CTPYKTYPBbI u ypOBEHD) OCHOBBI 3HaHHUEC OCHOB
KIIMH THMH HayKaM{
Cl)yH 1 B3aUMOCBS3HU B3aNMOCBA3H ApY) Y
MaKpOMOJICKyII, HauOoJiee BaKHBIE U
HCIIONB30BATE (uzmuku ¢ ¢busuku ¢ PR —
METO/IBI TEXHUKOM, TEXHUKOH, YH .
(cniekrpodhoromerpu TPOM3BOACTBOM H | 1150usponcTBOM I AOCTHXKCHHS (U3NIECKOIH
1, JPYTUMHU HayKH
JIPYTUMHA
crekTpodIyopruMeTp HayKamu
us, MAarHUTHO- Hambomee HayKaMH
pe3oHaHCHast BAKHEIE H Hanbonee
tomorpadus (MPT), (yHIaMeHTanbH | BUKHBIE H
KOM“B*OT;PHM KT) ble JOCTHKeHHMs | PYHIAMEHTANBHBI
TOoMOrpagusa v
MO,HeIJ;slpOBaHI/Ie ’ ¢buznueckoit € JIOCTHIKEHUS
CTpyKTYpEI HayKH ¢bm3nueckoit
OEIIKOBBIX MOJEKYII C HayKH
HCTIONB30BaHHEM yYMEHHE Ha CIIOCOOHOCTH PEIINTh
BBIUHCIIATEILHON NPHMEHSTH OCHOBE 3ajauy,
TCXHHKU,
i cbpalcp,acx-xaﬂ 3aKOHBI (PU3UKH (busmuecKkux BOCIIOJIb30BABIICH
ertexTpOCKOmI JUI OGBACHEHHS | 3aKOHOB pemiats | OCHOBHBIME (busnyecKuMu
(MKC), PA3THYHBIX 3anaun; ymenme 3aKOHAMH; CHOCO6HOCVTI>
i 1§ B; npoBecTH PU3HUECKHi
ONEKTPOHHbIH POLIECCOB; HCIIOb30BATh p (v
napamMarHUTHBIH MPUMEHSTh METOM! H IKCIEPUMEHT U
pe3oHaHC (BI1P), JIOTHYECKHUEC OCYILIECTBUTH 00pabOTKY
- i MPUEMBI
SIGPHO-MarHUTHBIH | yMeeT OpHEMBL p KCIIEpUMEHTAIbHBIX
pesonanc  (SIMP), (IPOXBHHYTEIHA | MBILLTCHHS - NpOBEACHUS JIAHHBIX; HAYYHO
KOMIIBIOTEpHAA - ) aHaJIU3 U CUHTE3 | (hH3UYECKOro 0GOCHOBBIBATE
nepmorpagpus - (KJI), [PHU PeLICHAN a
ucrepeHs SKCHCPUMEHTA U | pHUMAEMBIC METOIBI
3aj1ay;
ONTHYECKOTO Haﬂ H’O CrocoGbl pelieHus
pamenust (JIOB) B o 6Z::IHOBLIBaTL 00paboTku npodeccuoHaIbHBIX 33134
HAY4HO-
9KCIIEPUMEHTAIbH
HCCIIeI0BATENBCKOM NpUHNMACMBbIC ]
M JIUarHOCTHYECKOU METOqIBI peruenus | bIX AAHHBIX;
JEATENBHOCTH. npoeccHOHAIbH | YMEHHE
IK-25 - bIX 33724 TIPUMEHATH
CIocoOHOCTh u JTOTHUECKHE




TOTOBHOCTB
MOHUMATH u
AHAJIIM3UPOBATH

ouopusnyeckue  u
(DU3UKO-XUMUYECKHE

TIPOLIECCHI "
SIBJICHYS,
MIPOUCXOASALINE B
KJIETKax pa3J'll/l‘-leIX
TKaHell  opraHu3ma
YeJIoBeKa (BUIBL
TpaHcHopTa
Pa3IMYHBIX BELIECTB
yepes KIIETOYHBIE
MeMOpaHsbl,
MEXaHU3MBbI
reHepanuu
MeMOpaHHbBIX
TIOTEHIHANIOB,
MEXaHU3MbI

JefCTBUS Pa3IHIHBIX
aHTUOMOTHKOB ~ Ha
NIPOHUIIAEMOCTh
KIIETOYHBIX
MeMOpaH,
MEXaHHU3MBI
KJIETOYHOU
peLenuuy,
MEXKIIETOUHBIS
B3aUMOJICHCTBHUS), a
TaKkKe METOHBl UX
uccienosanus (OI1P,
SAMP, KJ, OB,
HKC,
OMOJIOKALIMOHHBII
METON (BJIM),
9JIEKTPONPOBOIHOCTh
KJIETOYHBIX
MeMOpaH,
2IEKTPUICCKUI
po0oii,
KaJIOPUMETPHUS).

TIK-26 -
CrOcoOHOCTh u
TOTOBHOCTh
aHAJIN3UPOBATh
IPOLIECCHI "
ABJICHUA, l/l3y‘-laeMl>Ie
MEIUIIMHCKOM
6rodusnkoi
(6buodpuznueckue
MeXaHU3MBbI
BO3HUKHOBEHUS
BHEIITHUX
INMEKTPUIECKHX
none  TKaHeW U
OpraHoB,

MIPUEMBbI
MBILIIEHUS -
aHaJIU3 U CHHTE3
MIPU peIIeHUH
3aj1a4;

BIIafieeT
(BBICOKHIA)

METOIaMU
TEOPETHUYCCKHUX U
9KCHEPUMEHTAITb
HBIX
HCCIEN0BaHUI B
¢usuke;
HaBBIKaMHU
pelieHust 3a1a4
npodeccuoHanbH
Olf eATENEHOCTH
C MIPUBIICUCHAEM
COOTBETCTBYIOLIEC
ro (pu3HKo-
MaTeMaTHYeCKOr
0 ammapata

HAY4HO

000CHOBBIBATh

MpUHUMaeMble

METOJIBI PEIICHUS

npodeccuoHanbH

BIX 327124

BJIaJICHUC CIIOCOOHOCTH MTPOU3BECTH
HaBbIKaMU BBIOOP ONTUMAJILHOTO
BBIOOpa crioco0a pereHus 3aa4,
ONTHMAJILHOTO CHOCOBHOCTE

IyTH peICHNs HCIIOJIB30BAHHS

SAJaH HIPUEMOB | b I TEIIBHBIX

TIPOBEICHUS
¢bu3nueckoro
IKCIIEPUMEHTA U
croco6oB
00paboTku
IKCIIEPUMEHTAIBH
BIX IAaHHBIX C
HCTIONB30BAaHUEM
BBIYUCIIHTEHHBIX
porpamm;

HIpOrpaMM Ipu 00paboTKU
9KCIEPUMEHTAIBHBIX
JJAHHBIX [PH IPOBEACHUH
¢du3HIeckoro
9KCIEPUMEHTA;




ouopusnIecKue
OCHOBBI
perucTpanuu
JIEKTPOKApIHOrpamM
MBI (OKT),
KJICTOYHBIH reHes
OKT, KJIETOYHBIN
reHes
anekTposHIedanorpa
¢bun (99r),
MEXaHUYEeCKUe
CBOICTBa MBIIIIII,
KOCTeH U  CTEHKH
KPOBEHOCHBIX
COCY/I0B,
OHOMEXaHUYECKUE
SIBJICHHS B JIETKHX,
TeMOJIMHAMUYECKUE
TPOLIECCHI,
MEXaHU3MbI
TpaHCIOpPTa BELIECTB
uepes SIUTENNH
KHIIICYHHKA,
He()POHOB, ANbBEOIN)

- MeToanyecKux peKOMeHAaliU, ONpeleAI0INX NPoueaypPbl OLeHUBAHUS

Pe3yJbTATOB OCBOCHUA NUCHUIIJINHBI «Duszuka»

IIpy wW3y4eHHH AHUCUUIUIMHBI OCYIIECTBISIOTCS TEKYIIUH, MPOMEXKYTOUHBIA U
HUTOTOBEII KOHTPOJIH IO TUCIIATLIIIHE.

OueHoyHble cpeacTBa 1JIsi NMPOMEXXYTOYHOH arrecraumu. [Ipomexyrounas
aTTecTalus CTYJASHTOB IO IUCHHIUINHE «DU3MKa» MPOBOIUTCS B COOTBETCTBHHU C
JOKAITbHBIMA HOPMAaTUBHEIME akTaMu JIBDY u sBnsercs 00s13aTeIbHOM.

B cootBerctBuu ¢ pabounM y4eOHBIM IUIAHOM [0 HAIPABJICHUIO MOATOTOBKU
30.05.02 MeauuunHckas Onopu3nKa BUaaMu IPOMEXYTOUHON aTTeCTalluy CTYIEHTOB B
nporecce U3ydeHus AUCHUTUTHHBL «Du3nKa» IBieTcs sk3aMeH (5 cemectp).

OK3aMeH MOXKET MPOBOAMUTCS KaK B BHAE YCTHOTO, M TaK MHUCbMEHHOro ompoca. Llenp
HUTOTOBOTO KOHTPOJISA: TIPOBEpKa 0a30BBIX 3HAHWHA AWCIUIUIMHEI, TIOTYYCHHBIX MU €
M3y4YeHUHW,  JIOCTATOYHBIX  JUJIsl  TOCHEeAylolero  odydeHus u  Oyayuied

poQeCcCHOHATIBHOM eSITeNbHOCTH.



Texkymasi aTTrecTamusi CTYAeHTOB. TeKylias arTecTalusi CTYJEHTOB IIO
qucuurinie «Ou3KuKa» MPOBOAUTCS B COOTBETCTBUH C JIOKAIBHBIMH HOPMATHBHBIMU
axtamu JIBOVY wu sBisieTcst 00s13aTeIBbHOM.

Tekymas arrecraius no aucuuiuinHe «DOu3nka» NpoBOIUTCS B (popMe KOHTPOIBHBIX
pabot, 1aboparopHOro MpakTHKyma W ycTHoro ompoca (YO-1) 1o OIeHHBaHHIO
(haKTUYECKNX pPE3YyIbTaTOB OOYYCHHS CTYJCHTOB U OCYIICCTBIISACTCS BEAYIIHM
MPENoAaBaTeNeM.
OOBEKTaMH OICHUBAHWSI BRICTYIIAIOT:
e yueOHas AMCUMIUIMHA (aKTUBHOCTh HA 3aHATUSX, CBOEBPEMEHHOCTh
BBINOJTHEHHUS PA3]IUUHBIX BUJIOB 33/IaHUM, TOCEIIAEMOCTh BCEX BUIOB 3aHATHI
IT0 aTTECTYeMOM JTUCIIUTUINHE);

® CTEMCHb YCBOCHUS TEOPETHUECKHUX 3HAHUIA,

® YPOBCHB OBJIAJICHHS MPAKTHUYCCKUMH YMCHHUSMHU M HABBIKAMH TI0 BCEM BUIAM

yueOHO padoTHI;

® Ppe3yabTaThl CAMOCTOSTEILHON pabOTHI.

OneHka ocBoeHHst ydeOHOW IucHMIUIMHBL «DH3HMKa» SBISIETCS KOMILIEKCHBIM
MEpPOTIPUATHEM, KOTOPOE B O0S3aTENBHOM TIOPSIKE YYUTHIBACTCS W (PUKCHPYETCS
BEAYIIUM MpenojaBarenieM. Takue mokasarenu 3TOW OLEHKH, KaK MMOCeHIaeMOCTh BCEX
BHJIOB 3aHITHU U CBOCBPEMEHHOCTH BBIIIOJIHEHUS JIA0OPATOPHEIX PabOT PUKCHPYETCs B
JKypHaJIe TIOCEIICHHUS 3aHATHI U B rpa)uKe BBITIOJHEHHS KOHTPOJIBHBIX PA0OT.

CreneHb YCBOGHHsI TEOPETUUECKUX 3HAHUN OIEHMBAETCS TAKMMH KOHTPOJIbHBIMU
MEPOTPUATUSAME KaK YCTHBINA ONPOC M, BRIIOJHEHUEM KOHTPOJIHHBIX PadoT.

YpoBeHb OBIIQJICHHs] TMPAKTHUYECKUMH HAaBBIKAMH W YMEHHUSIMH, DPE3YJbTaThl
CaMOCTOSTEIHHOH pabOTHl OICHUBAIOTCS PA0OTON CTYyIACHTa HaJ JA0OPATOPHBIM

MMPAKTUKYMOM, €T0 OCI)OpMJ'IeHI/IeM, MNpeACTABJICHUCM K 3alIUTE U CaMa 3alllnTa.



Bonpocsl Ha 3K3aMeH
Baok 1-5. Temsbr Ne 1-49.
Qu3suxa u opyaue HayKu:

Ou3MKa B CHCTEME €CTECTBCHHBIX HAYK.
Om3HYECKNe METOIBI U3YUCHHS CTPOCHUS 3EMITH.
®uzrka U MaTEMaTHKa.
®duznKa v TEXHUKA
®u3rKa 1 HAyYHO-TEXHUUECKUN ITporpecc

o > w NP

Temwt pabom no mexanuke

Hepenamusucmckoe osusicernue
Jleudrcenue men nepemeHHol Maccol.
6. PeakTHBHOE JIBM)XEHUE.

7. TpeHHe 1 €r0 pOJIb B )KU3HU U heXHHKC‘.

Ao6aeneHo npumeyanue ([H M1]):

TpeHue urpaer  CBOCOOPA3HYIO POITb B PA3IMUYHbIX (PU3HIECKHX
Tiporeccax. B OIHHX ClTy49asX OHO UIPACT HCTaTUBHYIO pOIb, B
JIPYTUX CIydasx 6e3 TpeHHs He BO3MOKHO JBIDKCHHE Tell. B pabore
CIIE/IyeT PACCMOTPETh NPUPOJTY TPEHHUs B PA3THYHBIX CPEax, €ro
3HAYCHME JUIA pasHBIX ¢H3HKO-M€X&HH‘{ECKHX TIPOLIECCOB.

1.Cwmin A.A. Tpenue u Mbl.— M.: Hayka, 1987.— 192 c. (b-ka
«KBautNe. Boim. 57).

2. Jlenxos I'.B. HanotpuGosorus: sKcriepuMeHTanbHble (pakThl 1
Teoperndeckue Mogenn// YPH.— 2000.— T.170, Ne 6.— C. 585-618.
(bu6i. 74 nass.). (B crathe paccMaTpHBAKOTCS MPOOIEMBL
COBPEMEHHOIT HAHOTPHOOIOTHH — HOBOH 001acTi (H3HKH, h

Ao6asneHo npumeyanue ([H N2]):

B pabore cnexyer Ha ocHose noctynatop CTO momyuunts
npeobpazoBanus JIopeHTHa, ONHCATh MPOLEAYPY CHHXPOHH3ALNK
4acoB M0 DUHINTEHHY, AaTh IIOHATHE OJHOBPEMEHHOCTH COOBITHIA.
BeiBectn Ha 0cHOBe mpeoGpasosanmii JlopenTua nin meroaa «K-
KO3¢)(1)HLWI8HTOB» OCHOBHBIC KHHECMATHUYECKHEC CIIC/ICTBUS,
PENATHBUCTCKHIA 3aKOH CIIOXKEHHs CKopocTeii. PaccMoTpers h

[Ao6asneHo npumeyatue ([H N3]):

CoriacHO NPHHIIKITY OTHOCHTENEHOCTH BCE  (DH3HYCCKHE 3aKOHBI —
3aKOHBI MEXAHUKH, 2JCKTPOTHHAMUKH, CTATUCTUYECKOH U
KBaHTOBOH (PMBMKH U JI., IOMKHBI OBITH CHOPMYTHPOBAHBI TAKHM
00pa3oM, 4TOObI OHM OCTABAIMCH MHBAPHAHTHBIMH OTHOCHTEIBHO
npeobpazoanmuii JIopentia. B 1anHoit pabote cieyer momyunTh
pemsT THYIO (JOPMY OCHOBHBIX 3aKOHOB

8. TpeHHe B JXHJKOCTAX M rasax.

Pensmusucmckoe osusicenue
9. 3eMirsd KaK HEUHCPpIHAIbHAsA CUCTEMA OTCUCTA.

10. Kunemaruxa ’CTO‘.

[Ao6aBneHo npumeuanue ([H N4]):

B coBpeMeHHOM MHpe HJIET HelPEPEIBHBI pOCT
SHEPronoTpesIeH s, CTPEMUTETbHBIMU TEMITAMU PACTET Napk
TEMIIOBBIX MAIIMH. B COOTBETCTBHH C 3aKOHAMH TEPMOJMHAMUKH
YacTh SHEPTHH B 3THX YCTPOHCTBAX HEOOPATHMO Npeodpasyercs B
TEMIIOBYIO DHEPTHIO, KOTOPasi H ABJISETCS HCTOUHUKOM 3arpsA3HEHHs
OKpY’Kalollel cpesibl. B pesynbrare Takux mporeccoB Ha 3emie h

1. Jlunamuxa CTO.

Tepmoounamurxa u MKT
12.  Bropoe Ha4ano TepMOAMHAMUKN U TEILUIOBBIC MAIIUHBI.

13.  Hcropus co3maHus KJIacCUIECKOM TEPMOAMHAMHUKHI

14.  Hcropus co3gaHusi MOJEKYIIPHO—KUHETUIECKOM TEOPHUU CTPOCHHUSI BEIIECTRA.
15.  TemmepaTypa v METOJBI €€ U3MEPEHHUS.

16. TemoBble CBOMCTBA KPUCTAILIOB.

17. Hcnonb3oBaHue THAPOTEPMATIBHBIX HCTOUHUKOB YHEPTHH.

18. TepmoamHAMHUKa U IPOOIIEMBI bKonorHHj.

Ao6aBneHo npumevanue ([H N5]):

Xorst TCPMOAHHAMHKA Heo6pa‘mme TIPOLECCOB 3apOAHJIach CIIC B
19 Bexe (mporecch! uddy3uu, TEMIONPOBOIHOCTH, BHYTPEHHErO
TPEHHUs H Ip.), HO KAK CAMOCTOsITeIIbHast 00/1acTh QU3NKH
copmuposanacs Jmuis B 50-x rogax XX cronerus. OcHOBHas
3a[a4a TEPMOJAMHAMUKH HEOOPATUMBIX (HEPABHOBECHBIX) POLECCOB
3aKJIIOYAacTCA B KOTMYCCTBCHHOM M3Y4YCHHUH MPOLIECCOB HE CJIH!]]K(T

Ao6aeneHo npumeyanue ([H N6]):

Teopusi COCTOSHHMIA JATEKMX OT PABHOBECHs Hadajla HHTEHCHBHO
Pa3BHBATBCS IPUMEPHO C cepeiHbl XX Beka U SBHIOCH

NPaKTHYECKH CHHTE30M PA3BHTHS 3-X OCHOBHBIX HaIPABICHUH
HCCIe0BaHMIL: 1) CTATHCTHYECKOE HCCIIe0BAHIE HEPABHOBECHBIX
TPOILIECCOB, HANPUMEP, POLIECCOB MEPEHOCA, 2) HCCIIC0BAHHE
TEPMOIMHAMUKH OTKPBITHIX CHCTEM, 3) Teopus KaracTpod. B h

No6aBneHo npumevanue ([H N7]):

1T'ypesuy FO.T'. TTapanoKchl TEIIONPOBOIHOCTH B
noynpoBoxaukax//IIpupoxa, 1986,Ne3, ¢.66-75.

2ITasnos I1.B., Xoxios A.®. ®usnka tBeporo tena : Yueb. —3-¢
u3a— M.: Beren. mmik., 2000.— 494 c. (T'n. §, 6).

3Bpaux H.B., Yynnuos C.M. D1eKTpoHbI H (JOHOHBI B METa/IaX:
Vue6. nocob. — M.: Usa-so MI'Y, 1990.- 335 c. (I'n. 4, 5). h

Ao6 p ([H n8]):

19. TepmMoanHaMuKa HEOOPATUMBIX h'lpoueCCOB‘.

20. Ousuka HU3KUX TeMmIieparyp. MeTombl MOJy4eHHUs, NPUMEHEHHe B (H3HKE,
TEXHHUKE W MEIMIIIHE

21.  CamoopraHuzanus 1 Xaoc (TepMOIUHAMHUKA HEPABHOBECHBIX b]pouecconj 7777777777777777
22.  TennompoBOgHOCTH  METaNIOB U h‘[onynpOBo/:[HHKOB\. (Kimaccmaeckoe
paccMoTpeHuHe)

23. IlpuMeHeHue (U3MUECKHX 3aKOHOB JUISi OYUCTKHA Ta3000pa3HBIX M KUAKHX
cpen.
24.  DHEpreTHKa M OXpaHa OKPYKaromeH ]cpeum\.
25.  DuzuKa 1 3KOJIOTHYECKHE TPOOTIEMBI kospeMeHHocm\.

Bosayx i Bojia B 3HAYUTENbHOM CTENEHH ONPEeIIAIOT KoMpOPT U
370pOBLE YETIOBCKA. K coxanenuio TexHOreHHas AEATENbHOCT
Jojeit TIPUBOJIUT K CYIICCTBEHHOMY U3MEHCHHIO Ka4€CTBEHHBIX
ToKa3aTeneil YHCTOThI i BO31yXa U BOJBI. HpOﬁﬂCMﬁ COCTOHT B TOM,
4TOOBI paSpaﬁaTLlBaTb TAKHC TCXHOJIOTHH, KOTOPBIC GBI B
HaUMEHBIICH CTENCHH BIHMAIM (WM BOOGLIE HCKIIOYanK Takoe [~

[Ao6aBneHo npumevanue ([H N9]):

C pa3sBUTHEM SHEPreTHKH JUIsl OOLIECTBEHHOrO IPOM3BO/ICTBA BCE
Gorie BO3pAcTaer ee oS 110 OTHOMIEHHIO K €CTECTBEHHBIM
HCTOYHHKAM SHCPIUH, COJIHEYHOH U OHEPruu HEAp 3eMnu, uTo

MOKET NPUBECTH K HeOﬁpZ{THMHM 106aIbHBIM U3MEHEHHSIM B
KauMare 3emiu H, CJIICIOBATEIbHO, K YCIIOBUAM CYLICCTBOBAHUSA
nrozieif. 3aja4a HayKH, B TOM 4YnCIIe H QU3HKH, HCCIIEI0BATh h

Ao6aBneHo npumeyvaHue ([H N10]):

1.Typxo P.H., Tyr O.b., Akkepman T.P., ITonnak [[x. B., Caran K.
Kmumar u 1pim: oneHka dusnueckux 3GdeKToB, MPUBOIAIINX K
snepHoit 3ume// VOH. — 1991.-T.161, Ne 3.— C. 89 —123. (Cm. Takoke
6ubJI. ¥ KOMMEHTApUH K cTaThe, 168 Ha3B.).

2.T'ypend A.B., JlutBak A.I'., Buxapes A.JL., UBanos O.A.,

Bopucos H.JI., Cepreiiues K.®. FckyccTBeHHAs HOHM30BaHHAs h




Memoowi u mexnuxa usuuecxkux hsMepeHuﬁ\
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26. [lnacruueckas nedopmanus MetauioB. GU3NYecKue MEXaHU3Mbl SIBICHHS U
€ro NpUMEeHEHHE
27.  dedektrr B h(pHCTanJIax‘.

28. I[I/ICJ'IOK&III/II/I B KpUCTAJIJIaX 1 MEXaHUYCCKUEC CBOICTBa TBEPABIX h‘en\.

29.  MexaHu3Mbl pa3pyLIEeHUs TBEPIbIX h‘en‘.

Ao6aeneHo npumeyvanue ([H N11]):

PaccMoTpeTh noHsATHE MCATLHOIO M PEabHOro Kpuctaiia. Jlath
noHsiTHe AedyekTa B KpucTauiax. [IpuBecTr KIaccuuKauio
)lelibeKTOB B KpUCTaJUIax I10 pasHbIM IIPU3HAKaM, HallpuMep 1o
TEOMETPHICCKOMY, CTPYKTYPHOMY H 1aTh I€OMETPHYCCKOC OITHCAHUE
JiedekToB pasHoro Tuna. PaccMotpers B3anMosieiicTBie 1e(peKToB B
KpucTajiax. Onycarh MEXaHHYECKUE HCKaKEHHS PELIETKH
KpHUCTAJIIOB, BBI3BIBACMBIC ,U,Cl‘beKTaMl/I PpasHoOro Tumna. npﬂKTH‘ICCKOC
NPHUIIOKECHUE: BbIMOJIHUTE KOMITBIOTEPHOE MOJICTITUPOBAHHE h

30. MexaHu4ecKkne CBOWCTBA TBEP/BIX T U OMOIOTUYECKHX TKaHEH.
31. Ilomumepsl U MPOUCXOXKICHHE bKI/IBHI/I\.

2. Tlomameps. CTPyKTypa, MOTyHeHHE, IPHMEHEHHUE,

33. JKuaxue KpHCTaJUIbl, UCTOPUsS OTKPBITUS JKMAKUX KPHUCTANJIOB, CTAHOBIIEHHE
(DM3MKH HKUITKHX KPUCTAILIOB.

34 JKuJIKHE KPUCTAILTBL, CTPYKTYPA M (DU3HUECKHE CBOHCTBA HKHIKHX KPHCTAIIIOB,
35.  TIpuMeHeHue KUIKUX KPHCTAIIOB B HAyKe U TEeXHHKE.

36. JKHJIKHE KPUCTALIBI B METUIIMHE U GHOTOTHH.

37. V3MepeHne MEXaHWYECKUX BEJTMYMH.
38. V3mepeHHe TEIIOBBIX (PU3MUESCKUX BEIUYHH.

39. MexayHaponHash CHUCTéMa EAMHHMIl H3MEpEHUs (’CI/ID B MEXaHHKE,

[Ao6asneHo npumeyanue ([H M12]):
Jl1s 00BACHEHHS MEXaHHYECKMX CBOHCTB TBEPIBIX Tell
(kpucTaiioB) Obula BBIIBHHYTA THIOTE3a O HATMYUH B HUX

Ao6asneHo npumeyanue ([H N13]):

Trepiibie TelTa MOKHO YCIOBHO Pa3jeuTh Ha 3 rPYMIbl: XPYNKHE,
TIJTACTHYHBIC U MIOIYXPYIKHUE. Xors B TIponECcCe dKCIUTyaTaluun
No6aBneHo npumevanue ([H M14]):

OpHa U3 TeopHil BOSHUKHOBEHHS )KH3HH Ha 3eMIIe, 9BOIIOLHOHHAS,
HUCXOOAUT M3 XUMUYECKOI 1 OHOIOrHYECKOI IBOJIIOLIUH. Hepnax H

Ao6aeneHo npumeyvaHue ([H M15]): [Momumeps oTHOCSTCS K
KJIaCCy BBICOKOMOJICKYJIAPHBIX COSHHHSHHﬁ, OGHHZIBIO!HHX
YHHUKAJIbHBIMH Cl)l/l’}l/IKO-XI/IMI/l'-leCKHMM cBoiictBamu. B pZ\GOTe

Ao6aBneHo npumevanue ([AH16]):
JKunxue KpucTamibl ObUIn OTKPBITEL B 1886 r. @. PeiinnTiepom n
Gonee sieranbHO n3yyensl O. JlemanoM, KOTOPBIH 1 BBEN B HAYKY(

Ao6aeneHo npumeyanue ([H N17]):
Kunxue kpucramnsl (KK) npencrapnsior coboit crienmduueckoe
arperatHoe CoCTosIHUE, Me30(asy, ObnafaioNee PsIOM yHHKAIbH -

Ao6aBneHo npumevanue ([AH18]):
B paGore ciiesiyeT KpaTko paccMoTpeTh cTpykTypHbie Thibl KK, ux

tepmoauHamuke u MKT
40. H3mepenue ]BpeMeHI/ﬂ

Dnexmponposoonocmes seujecmed

42.

43
44
45
46
47
48
49

Kriaccuueckas d7IeKTPOHHAs TEOPHS SEKTPONIPOBOAHOCTH METalIoB,
. KOHTaKTHbIE SBIICHHS B METAIIAX H [OTYNPOBOIHHKAX.

. DKCIIeprMeHTaIbHOE 000CHOBAHHE JIEKTPOHHON TCOPHH hvreTaHHOB.\
. DIEKTPOIU3 U €ro pr/IMeHeHHe\.

. DnekTpudueckue siiieHus B armocgepe. [llaposas h«aonHHﬂ\.

d)l/l3l/l‘lCCKl/lC CBOﬁCTBa, OMNpPECIAOIINE BOSMOKHOCTH UX .
No6aBneHo npumevanue ([AH19]):

JKuikie KpHCTaIbl MMEIOT BEChMa IIMPOKYIO PACIPOCTPAHEHHOCTD,
B NIPUPOJIE M B TOM unciie xuBoi. JKK BXonsT B pa3inndHbie opraf

No6aBneHo npumevanue ([H M20]):
1.Merozp! ananu3a JaHHBIX B (hu3HuecKoM skcnepumente: Ilep. ¢
anri/ [Tox pex. M. Pernepa— M.: Mup, 1994.— 478 c. (CoOpanbl [

[Ao6asneHo npumeyanue ([H N21]):
Heobxomumocts ¥ /IMHHL H3Mep LIUPOKast
MHTErpauus GU3NKM 1 TEXHHKH, a TAK)KE TECHOE MEXyHapoaHoe( -

Ao6aBneHo npumevanue ([H N23]):
Kraccudeckas 971eKTPOHHAs TEOPHS dIEKTPOIPOBOJHOCTH TBEPIBIX
TEJI B HACTOSALIEE BPEMS YCTYIIHIIA MECTO Oonee cosepmeHHoﬁ

(Bo6 p ([H N241): )

[ﬂoGaBneHo npumMeyanue ([H N22]):

. @u3nKa aTMOC(EPHBIX NMPOIIECCOB U BIUSHIE HA HUX YEJIOBEUECKOH JIESITEIbHOCTH.
. ITpoBommmocTs aTrMocdeps! u ee ]I/I3MepeHI/1d.

. ONeKTpoaUThl. XUMHUECKHE HCTOYHUKHI bHepmyﬂ.

Baok 6-10. Temsr

DnexmpomacuumHule noisa u 3apaovl

Ao6asneHo npumevanue ([AH25]):
1.Bemmoctur C.B. Knaccudeckas aieKTpoHHast Teopusi: Yue0.
1moco6.-M.: Berem. mk., 1971.-352 c. (I 3).

Ao6asneHo npumeyanue ([H N26]):
DJIIEKTPOIIH3 — 9TO COBOKYITHOCTD MPOLECCOB, ITPOMCXOISIIUX PH
TIPOXOKIACHHUH TTIOCTOAHHOIO TOKA Y€PE3 IICKTPOXHUMHYCCKYIO h

Ao6aeneHo npumevanue ([H MN27]): Illaposas momus —
CHEHHCquCCKOE M BECbMa 3araJlo4yHoe aTMOCCbEpHOE SIBJICHHUC.
BKCHE]JMMCHTBHLHOMY HCCICI0OBAHUIO IPUPOABL ujaposoﬁ MOJIHH|

Ao6aBneHo npumeyaHue ([H N28]):
HpOBOIlHMOCTb a‘rMoccbepr B 3HAYHUTEIILHON CTEIICHN onpeaensaeT
€€ JJICKTPUYECKOE COCTOSIHHUE, a, CIIC0BATE/IbHO, U MHOTHE

Ao6aBneHo npumeyaHue ([H N29]):
yC’I‘pOﬁCTBa, TIPUMEHSACMBIC 111 HETTOCPEACTBEHHOI' O
peobpa3soBanysi SHEPTHH XHMHYECKOH PEAKIMH B dIEKTPHIECKYH -

[Ao6asneHo npumeyanue ([H N30]):
B paGore ciiesryer paccMOTPeTh XapaKTep JABHKSHHUs 3aPsSKSHHBIX
4acTHIL B JIEKTPUYECKUX U MArHUTHBIX IOJISAX paznuqﬂoﬁ B3auMH| .

50. HepensTHBHCTCKOE BI)KEHUE 3aPSKEHHBIX YaCTHIL B JJIEKTPHYECKAX U MArHUTHBIX
TTOJISAX.

51. PensaTuBUCTCKOE BIDKEHUE 3apSKCHHOW YaCTHUIIBI B DIICKTPUICCKOM M MATHUTHOM
h‘lOJI;Ix‘.

52. YCKOPHTEH 3apsDKEHHBIX YacTHIl. DH3HUeCKUe IPUHITUTIBL 1 h‘lpnMeHeHne.

53. DJIEKTPOHHBIA MUKPOCKOI. CHHXPOTPOHHOE h/IBJIyquI/Ie‘.

Maenemusm

No6aBneHo npumevanue ([H N31]):
JLoist MCCreIoBaHMsl B3aMMOJICHCTBHI M CTPYKTYPBI 2J1EMEHTapHBIX
JacTuIl HCOGXOJIHMH HaCTULbL BBICOKO# OHEPIUH, KOTOPHIC MOKH|

No6aBneHo npumevanue ([H N32]):
CHHXpO’I’pOHHOC H3JTYYEHHUE — OTO U3IYYCHHUE YJICKTPOHOB,
JIBHZKYIIUXCS I10 MAKPOCKOITHYECKHM KPYrOBBIM 0p6HTaM, u




54.
55.
56.
57.
58.
59.
60.
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deppomaraeTusM. PuU3nUEeCKUE OCHOBBI SBJICHMUS.
MarHuTHBIC MaTepHAITbl IUIT MUKPO3JICKTPpOHUKH. (MaTepuaisl ¢ MMI[]) 77777777777777777777777777777777
Maruutssie nons. [lonydyenue cBoiicTBa, IPUMEHEHHE.
HoBkie MaruuTHEIC tMaTepI/IanLIL

Knaccuuecknit a¢dext Xomna. dusuka sBiaeHUs 1 prMeHeHHe\.

Ao6aeneHo npumeyvanue ([H N33]): Ipumepro ¢ 60-70
roz108 20 BeKa HAYAIOCh OCOOEHHO HHTEHCHBHOE HCCIICI0BAHNE
MarHuTHBIX MaTCPHAIIOB, 06]'[6}[8}0”.“/])( TIpU ONPEACICHHBIX
YCIOBHSX CrIenH(UUECKOl JJIOMEHHOMH CTPYKTYpoid. B cBoGoHOM
COCTOAIHMHM JIOMEHHAas CTPYKTYpPa TAKUX MAarHETUKOB UMEET
ﬂaGHpHHTHBIﬁ Xapakrep, IpH IIOMCIICHHH UX B MArHUTHOE 110J1¢,
NepHEeHNKYIAPHOE X OBEPXHOCTH, COBNAIAoNIE ¢
HampaBJICHUEM OCH JICTKOI0 HAMAarHMYUBaHUA, [IPH HCKOTOPOM h

®du3nyeckre OCHOBBI MarHUTHOH 3aIMCH h/IH(bopMaum/I\.

MarsuToruipoguHaMudeckue reHepatopbl. Pu3nyeckue NPUHIUNBI paboTHl U
h‘lpHMeHeHHe\.

Ao6aeneHo npumeyvaHue ([H N34]):
MarsuTtHbie MaTepHabl H3BECTHBI JaBHO U IIMPOKO HCIIOIB3YIOTCS B
Pa3IMYHBIX NPAKTHYECKHX U HAYYHBIX MUCCIICI0BAHUAX. HoBeiMu

Bonnosas onmuxa.

61.
62.
63.
64.
65.

66.
67.

68.
69.

70.
71.
72.
73.

Bonokonnas ontrka. PU3MYECKUE OCHOBBI U ]npnMeHeHHe\.\.

Ao6aeneHo npumeyvaHue ([H N35]):
Knaccuaeckuit 3¢ dexr Xoma 6bu1 OTKphIT B 1879 . 1 3aKIroqaeTcs
B BOSHUKHOBEHHHU NONIEPEHHON PasHOCTH NIOTEHUHAIOB B TBEpABI -

Ao6aBneHo npumeyvaHue ([H N36]):
B 0CHOBe MarHUTHOH 3aIuCH I/IHq)OpMal.ll/lH JIEKHUT CBOHCTBO
(deppomarHeTHKa HAMarHHYHBATHCS U COXPAHSTH OCTATOUHOE

OnTHka bcpHCTaJmOBL

OnTuueckas tMI/IKpOCKonHﬂ.\

Bo6 p ([H n37]):
Tosbienue KIT/T HCTOUHUKOB 3JIEKTPHYECKON YHEPTHH SBISCTCS
BaKHOH HAy4YHO-TEXHUYECKOH 3a/1aueii. B oToM oTHOmEHHH

o6 p ([H n38]):

®dm3uka HIBCTOBOI'O 3pCHUSA U €€ UCIIOJIb30BAHUC B }TeXHHKe.‘

Ontuka mraza. ®dusnmdeckne W (PU3MONIOTMYECKHE IPUHIMIIBI PabOThI IJIa3a.
HenocraTku ontuyeckoil cucTeMsl ri1a3a 1 METO/Abl UX bICTpaHeHHe‘.

A
BosokonHas onTHKa NpeicTaBiser codoi OHO H3 HOBBIX
HanpaBnel—mﬁ OIITHKH, CdJOpMHpOBaBlHHXCﬂ BO BTOpOﬁ TIOJIOBUHE

No6aBneHo npumevanue ([H NM40]):
OHHOFI 13 BaKHBIX TCOPECTHYCCKUX U IIPUKIIAJHBIX 3a1a4 ONTHKH
SABJISACTCS MCCIIE/IOBAHME 3aKOHOMEPHOCTEH pacipocTpaHeH s

Tonorpadust. OU3MIECKHE OCHOBHI ABICHUS U IPHMEHEHHE,

Maruurtoontiueckue 3pdextsi: adpdextsr Dapanes n Keppa. dusuueckre 0CHOBBI
SIBJICHUH U UX hpnMeHeHHe\.
JliupaKkIMOHHAs T€OPHs ONTHUECKHUX H300PaKeHHii.

Jucnepcusi CBETOBBIX BOJH B BellecTBe. Kiaccuueckass Teopus SIBICHUS M €ro

IpUMEHEHHE.
TTOSPH3AITHS AMEKTPOMATHUTHBIX BOJH.
Judpaxuuns cBeta Ha yIbTPa3BYKOBBIX KOJIEOAHUSX.
Hudpaxius ceera.

WuTepdepeHnus CBETOBBIX BOJIH

Konebanus u 6onnwi

74.

75.

76.
77.
78.
79.

80.
81.
82.

MeTo KOMITJIEKCHBIX AMIUIATY] U €ro NpUMCHCHUE K aHaJIUu3y KoJie0aTeNbHBIX
IIPOECCOB. Cas3aHHbIC KOJIEOATEILHBIC MEXaHUYECKUE ’CI/ICTCMBIL

Ao6aBneHo npumeyaHue ([H N41]):
He CMOTps HA Pa3sBUTHC HOBBIX METO/I0B U3YUCHUSA MeTbYalIIiX
CTPYKTYp BELIECTBA, ONTHYECKas MUKPOCKOIHS MO-TIPEKHEMY

Ao6aeneHo npumeyanue ([H N42]):
Bocnpustie ceTa riazoM HPOUCXOUT G1arojaps BO3AeHCTBUIO
CBETa Ha PELENTOPHBIE KIETOUKH — KONOOUKH 1 nanouku. Liseros( -

[o6aBneHo npumeuanue ([H N43]):
© TIOMOILLBIO 3PEHHS YEJIOBEK MOJIY4aeT 3HAYUTEIIbHYIO 4acTh
nHpopMmarmn 06 okpyxkaromem Mupe. [ToaTomy dusndeckue i

No6aBneHo npumeuanue ([H N45]):
ITox MarHUTOONTHYECKMMH ()eKTaMH B ITUPOKOM CMBICITE
TIOHUMAKT 3(1)4)8]('[‘17], CBSA3aHHBIC C PaCIPOCTPAHCHUEM CBETA B

peann30BaHO MO0 Ha OCHOBE HPUOIIKCHUS T€OMETPHIECKOH

Ao6aBneHo npumevanue ([AH46]):
QOPMHPOBBHHC HBOGpa}KCHl/lSI B ONTHYECKUX CUCTEMAX MOKET ObITh

( Do6aBneHo npumeuanme ([AH47]):

13 Teopun MakcBenna cleyeT HalTHYHe MOISpU3aiu
MOHOXPOMATHYECKUX dJIEKTPOMAarHUTHAIX BosH. [Tonspusarms

Ao6aBneHo npumeyanue ([H N48]):
Cpenu KosebaTeNbHbIX MEXaHHYECKHX CHCTEM 0COOYIO POITb HIPAIOT
CHCTEMBI, CBSI3aHHBIE MEXKTY CO60H ynpyrumu cunamu. Konebany

MeToa BEKTOPHBIX AMArpaMM M €ro IPUMEHEHUE NPH U3YyYEHUU MEXAHMUYECKUX U
3JIEKTPOMAarHUTHBIX tKOJ'Ie6aHI/II7[‘.

[Ao6aBneHo npumeyanue ([H N49]):
B pa60're CJICIyeT pacCMOTEPETh JIBa METO/1a pacyeTa
TapMOHHYCCKUX Kose6GaTenbHbIX TIPOLIECCOB: METOJ BEKTOPHBIX

Ao6aeneHo npumeyaHue ([H N50]):
B KonebaTenbHbIX CHCTEMAaX CO MHOTHMH CTEIICHAMH CBOGOIIH,
MECKAY YIEMEHTAMHU KOTOPBIX HMEETCSA CBA3b, MOI'YT BO3HHKATh

3BYKOBBIE BOJIHBI B Pa3IMYHBIX )cpe)lax‘.

VIBTPa3ByKOBBIE BOIHBI, HX THEPALMs U PUMEHEHHE,

Y napHble BOJIHBI, IOJTy4EHHE ]anMeHeHHe\.
Axyctuka. lcmonb3oBaHME MEXaHHYECKHX KoJeOaHMM B Hayke, TEXHHKE H
MenunyHe. (YbTpa3Byk, HH(Pa3ByK, BUOpALiH).

Axyctuka. ®usnka ’cnyxal.

Ao6aeneHo npumeyaHue ([H N51]):
K YJABTPa3BYKOBBIM BOJTHAM YCIIOBHO OTHOCAT MCXaHH4YCCKHUC BOJIHBI,
4acToTa KOTOPHIX npesbinaet 15 k', B padore cneayer

Ao6aBneHo npumeyvaHue ([H N52]):
CunbHele BO3MYIIICHHS, BOSHUKAIOIIHNE B ra3ax, XHAKOCTAX, TBEPABIX
Tenax, Ha3pIBAIOT YAAPHBIMH BOIHAMH. Teopus yaapHbIX BOIH

[Ao6asneHo npumeyanue ([H N53]):
AKYCTHKA NPeICTaBIseT co0oii 00macTh HU3NKH, H3ydalomiei
BOIPOCHI H3JTy4EHHs], PACTIPOCTPAHEHHs U B3aHMOICHCTBHS CO

o6 ([H N54]):

CONUTOHBI,
DIEKTPOMArHUTHBIE KOJICOAHHS 1 BOTHBL.

A P
B 1834 r. (uur. no [4]) Cxorrom Paccenom Obiini 00HapyKEHbI
cnenupuIeckne BOJIHBI € JIOKAIH3( mpodmr(

( No6aBneHo npumevanue ([AH55]):

9JICKTPUIECKHIM T10JIeM TIPHBEJ K IOHUMAHHIO CYLICCTBOBAHHSA HO[

Vet Bo30ysKIeHHS MArHUTHOTO OIS H3MEHSIOMHMCS
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83. DJEKTPOMarHUTHBIE BOJIHBI CBEPXBBICOKHX YacTOT ’[/I UX UCIIOJIb30BaHHE.
84. du3MUECKHE aCMEKThl PACHPOCTPAHEHUS pa,HI/IOBOJIH‘
85. OU3HUECKUE OCHOBBI tpazmonoxaunn‘.
86. du3MUECKHe OCHOBBI TeJICBI/I,I[eHI/ISI.‘

Keanmosas ]onmum \ 777777777777777777777777777777
87. Jlromunecuenus. Ilpupona sBieHus u ’l‘IpI/IMeHeHI/ICL

88. [lelicTBueE 1a3epHOrO U3JIy4EHUs Ha BeLueCTBo\.

89. KopmyckyisipHO-BOIHOBOM JTyaJlu3M CBETA.

90. JIazeps! 1 ux ]anMeHeHne\.

91. OnTuuecKkue KBaHTOBbIE TeHepaTophl cBeTa. Ou3nueckue IPUHIUIBL h)aﬁon\.

92. Henuuelinas bnml{d.

93. HenmHeWHas peHTTeHOBCKas ]onmxal

94. Bremauit poroaddexr. [Ipumenenne. DKkcnepuMeHTaNbHAS IPOBEPKA ypaBHEHUS
DiHIITElHA IS BHEIITHETO \Q)OToach)eKTal.

Duszuueckue Memoobl usmepenus
95. I/I3MCPGHI/I6 QJICKTPUYICCKUX BCINYINH.

96. du3nUecKue HU3MEPCHUA U UX 3HAYCHUC IJId HAYKU U MIPAKTHUKH.

97. I/I3M€peHI/IC HEJJICKTPUICCKUX BCIINYNH JJICKTPUICCKUMU METOAAMMU.

98. MemyHapoz[Has{ CHUCTEMA CAWHUILL U3MCPCHUA (’CI/ID B MCXAaHUKE, TCPMOJHWHAMUKE.
99. du3nueckKue MCTOABI U3YUYCHUS CTPOCHUA BCMJ'H/Ii

Keanmosas ¢huzuxa.
100.  CBepxmpoBOAUMOCTh. DU3MUECKre OCHOBEI SIBICHUS. ’HpI/IMeHeHI/Ie‘.

101. BeicokoTemmeparypHasi ~ CBepXNpoBOAUMOCTb. OCHOBHBIE IKCHEPUMEHTAbHBIC
JTaHHBIE, HepCHeKTI/IBH‘.

102. KBaHTOBAas TeOpust INEKTPONPOBOAHOCTH MOIYIMPOBOJIHUKOB.

103. KBaHTOBast TEOpHsI  BIEKTPOIPOBOJHOCTH METAUIOB  (Teopusi CBOOOAHOTO

JJIEKTPOHHOTO T'a3a, 3JEKTPOH B IIEPHOINUECKOM I10JIE hcpHCTaJm

104. OMHOMEpHBIE 3aJaud KBAHTOBOH MexaH’I/IKHi (KBaHTOBBI TapMOHHYECKHN
OCIIIJIIATOP, MPOX0XKICHHE MUKPOYACTHUIL Yepe3 MOTSHIMAIbHbIE 0apbepsl).

105. KBaHTOBBII yCHIUTEND ’CBL]l

106. TyHHesbHbIN 3()(GEKT U ero NpruMeHEeHUE B bneKTpOHI/IKe\.

107. tBerTequecn,].

108. [leproandeckasi cucremMa 3JIeMEHTOB U CTPOCHUE ’aTOMOB‘.

109. KBaHTOBBIC SIBICHUS B TBEPIBIX Tenax, 3dpdexr Jxo3edcoHa.

110. O ek I"ana.

111. Kimaccudeckuit 1 KBaHTOBBIH 3¢ ekt Xoa.

Ao6aeneHo npumeyaHue ([H N58]):

Hpe}lMe’l‘UM PpaanonoOKalHH, Kak obnactu HAayKH U TCXHUKH,
SBJISIIOTCS Haﬁﬂlﬁﬂeﬂl/lﬂ PaAMOTEXHUYECKMMH METOJIaMH PA3JIMYHbBIX
OGLEKFOB, TIOCPEACTBOM Oﬁﬂy‘ieﬂl/lﬂ Haﬁnmuaemoro obbekra
PpaanoOBOIHAMH U IIPUEMA OTPAXKECHHBIX OT HETO. B paGoTe
HCOGXOZIHMO JaTh C METOIOB O1Ip KOOpAWHAT U
CKOpOCTeif 00BEKTOB, PACCMOTPETh ACHIEKTHI OOHAPYKEHUs U
OITO3HABAHHSA OOBEKTOB, MONTYYCHHs H300paKEHHS 1 MPOBUIs
Habmo1aeMoro oobekTa 1 Ap. Cleyer paccMOTPeTh CTPYKTYPHYIO
cxemy PJIC, ee TAKTHKO-TEXHUYECKHE XaPAKTEPUCTHKH,
kinaccuukanmio PJIC, obmactu HX IpUMEHEHHs.

1.Pagnosnexrponnoe obopynosanue./B.A. Bonaun u ap. Ilox pen.
B.M. Cunopuna.—M.: Boennszar,1990.-288 c.

2.Hemen A.A., @esroro B.1.. OCHOBBI paioNIOKallui 1
TeNneBHIeHUs: YueOHUK /ISl TEXHHKYMOB.—2-€ H3]1. iepepad. u J1o1.—
M.: Beicn. mkoia,1978.- 205 c.

Ao6aBneHo npumeyaHue ([H N60]):
Jloynou P. KBaurosas Teopust csera: Ilep. ¢ arrm./ ITox pex. I'.B.
Cxpoukoro. — M.: Mup, 1976.— 488 c.

Ao6asneHo npumeyvaHue ([H N61]):
HIOMHHBC“GHL‘HH TIPUHAUICKHT K YUCITY TaK Ha3bIBACMBIX
HEpaBHOBECHBIX H3Mydennii. OHo o6ycinoBneno nepexoaom atom( -

Ao6asneHo npumeyvanue ([H N63]):
‘VHUKaJIbHBIE CBOHCTBA JIa3CpHOro U3TY4YCHHS ONPE/CIA0T
MHOTOYHMCIICHHBIC TPUMCHCHHS JIa3€POB B CaMbIX Pa3sIMYHBIX CCI)C .

[o6aBneHo npumeuanue ([H N64]):
Moker PCHTICHOBCKHE J1a3€PhI BBIACIHTL B CAMOCTOATEIBHYIO TEMY,
TyJa e Ja3epbl Ha HEHTPOHAX.

Ao6aeneHo npumeyvaHue ([H N65]):
HpOXO)KL[EHl/Ie CBETOBBIX BOJIH HEOOIBIIOH Hanps’KCHHOCTH 4Y€pe3
HEKOTOPYIO Cpejly HE H3MEHSET CBOHCTB 9TOMH Cpe/ibl, aHATOrHYH(

Ao6aBneHo npumeyaHue ([H N66]):
DddexTs, HabMIOACMBIC B HEIMHEHHON ONTHKE, CM. aHHOTALHIO K
npebiayieit pabore, 3aBHCAT HE TOJIBKO OT HHTEHCHBHOCTH

Ao6asneHo npumeyanue ([H N67]):
OHHHM W3 MCPBBIX l‘l)l/lSl/l‘leCKl/lX HBﬂeHHﬁ, OIPE/ICITUBIINX X0
Pa3BUTHs KBaHTOBO# du3uky, sBHICcsA Pporodddext. B pabore

No6aBneHo npumevanue ([HA68]):
PasBuTHE BBICOKO3())EKTHBHBIX i TOHKHX TEXHOIOTHIl B PA3IIHYHBIX
OTpACIIAX HAYKH H TEXHHKH HEBO3MOKHO 6€3 BBICOKOTOHHBIX @

No6aBneHo npumevanue ([HA69]):
TIpoGnema H3MepeHHs HEITEKTPHUECKHX BETHYMH U IaPaMETPOB
(DH3MYECKNX, XHMUYECKHX U JIp. ABJICHUH M IIPOLECCOB aKTyaﬂbH@

Ao6aBneHo npumeyvaHue ([H N70]):
HeobxoanmocTs M1 €IMHUIL U3MEP IIUpOKas
MHTErpamnus (1)"31/"(“ M TEXHHUKH, a TAKKE TECHOE MEKIYHAPOIHOE|

Ao6aBneHo npumeyaHue ([H N71]):
3Hanus 0 cTpoeHHs 3eMiH Kak IiaHeTsl COHEUHOM CHCTEMBI
BKHBI KaK C TEOPETHYECKOH, TAK 1 IPAKTHYECKOH TOUEK 3peHus..( -

Ao6aeneHo npumeyanue ([H N72]):
B pabore npeiaraeTcs MPOBECTH XPOHOJNOTHUECKHIA aHAH3
OTKPBITHH, CBA3aHHBIX C HU3KOTEMIIEPATYPHOH

Ao6aeneHo npumevaHue ([H N74]): [—i

Ao6aBneHo npumevanue ([AH75]):
OHHOMCPHHC 3ala4yv OTHOCATCA K Haubornee TIPOCTBIM 3a1a4aM
KBBHTOBOI"‘I MEXaHUKH, HO B TOXKE BpEMﬂ MO3BOJISIOT BBIICHUTH

Ao6aBneHo npumeyvaHue ([H N76]):
'YcHiieHne CHIHAIIOB SIBISICTCST BaXKHEHIIeH 3a1a4eil paxuoH3uKi.
JlaMnioBbie yCHIUTEIH ObUIM IEPBBIMH YCHIIMBAIOUMMH SIEMEHTY

[Ao6asneHo npumevanue ([N.N77]):
B pabore cieayer paccMOTPeTh CyIHOCTh TYHHEIBHOro d(dexra 1
(u3HYECKHE MPUHIHIIBI PabOThI IPUOOPOB, OCHOBAHHBIX HA

[o6aBneHo npumevanue ([H N78]):
SIBnenue cBepxTekydecTH 66110 oTKpbITO I1.JI. Kanuieii B 1938 r.
Ono nposiBiIseTCs B CriocoGHOCTH sKuaKoro remist He-ll mporexat(

No6aBneHo npumevanue ([H N79]):
OFpOMHLlM JOCTHKCHUEM KBAaHTOBOII MEXaHUKH SIBUJIOCH
TIOCTPOCHHUE TECOPHH aTOMOB M 00OBsICHEHHE (1)"3"‘{60!{0!‘0 CMbICIIa
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Amomnas u sdepnas gusuxa
112. @U3MKa PEHTTEHOBCKUX JTy4eHl.

113. AAnepublie peakuuu aencHus. Ouzndeckre OCHOBEI lﬂBneHnﬂL

114. SInepHble peaky CUHTE3a. Y IPaBIsieMble TEPMOsIICPHBIC h)ealcum/l[.
115. XOJNOAHBIN SAECPHBII )CHHTes‘.

116. Mopaenu aToMHOT0O l;ulpal.

Ao6aeneHo npumeyaHue ([H N80]):

M3yuenue sIepHBIX PeaKiuii HAYATOCh MOCIE OTKPITHS
€CTECTBEHHOH pagnoakTHBHOCTH. [TepBas siiepHas peakius Obuia
ocymecTsiacHa B 1919 r. . Pe3ephopaoM ¢ HCIONB30BaHUEM O~
gactuil. C TeX Nop HaYanoCh HHTEHCHBHOE HCCIIEI0BAHHE /IEPHBIX
peaximii 1 B TOM YHCIIe peaKiuii ienenus. B padore ciegyer
MPOBECTH KPATKHii 9KCKYPC PA3BUTHs (PM3HKH sIEPHBIX PEaKIHii,
COCTaBUTh KJIACCH(HKAIIHIO AIEPHBIX PEAKIHH, PACCMOTPETh
3aKOHBI, JISXKAIME B OCHOBE aHAJIN3a SIEPHEIX PEaKIHii, 1oipodHee
OCTAaHOBUTBCS HA PEaKIHUAX JeJECHHUs A/ep, UX TUIax, OGOCHOBaTb(T

117. DjeMeHTapHbIe YacTHIbL. McTOpust OTKPBITHS (XPOHOJIOTHYECKUH U (U3HYECKHit
ACTIEeKTHI).
118. DneMenTapHble yacTHIbl. CHCTeMaTHKA JIEMEHTAPHBIX "—I&CTI/IH‘.

Bo6 p ([H n81]):

Boponos I'. C. IlItypm TepmosinepHoii kpernoctu.— M.: Hayka,
1985.-192 c.

SlnepHas u TepMosicpHAs SHEpreTHKa oyymiero. — M.:
Dueproaromusaar, 1987. — 192 c. h

120. HepnozmquKaﬂ CHUCTEMa DJJICMCHTOB H CBCPXTSKEIIBIC L’)J’IeMeHTHj (I[aHeKI/IG

A p ([H n82]):

CuHTE3 JIETKHX s71ep, NPUBOIAIIHIT K BBIIEJICHHIO SHEPIHH, TpebyeT
OH€Hb BBICOKHX TeMnepatyp, nopsaka 107 K. IIpu oTux ycmosusax
noboe BCIIECCTBO HAXOJIMTCS B COCTOSIHUH T1JIa3Mbl, © BO3HUKAKOT

TpaHCYpaHbI)
121. DU3MYECKHE OCHOBBI METOOB H3YHUCHHS JEMEHTAPHBIX HACTHIL,

122. CTpo€HHE U YBOJIOIHS [BCCJIéHHOfI‘.
123. buonoruueckoe AeHCTBUE MOHU3UPYIOIMIMX U3IYyUEHUI.
124. KopnyCKyJIsipHO-BOJIHOBOM AYyalau3M thaTeme\.

cep Tpobiembl uist ee ynepxkanus. B 1947 r. anrmiickuit(

Ao6aeneHo npumeyanue ([H N83]):

HccneioBanne CBOHCTB sijiep, CHEKTPOB BO3OYXKICHHUS  s1ep,
SICPHBIX TPEBPAIICHHUI TPeOYeT 3HAHHS CTPYKTYPBI ATOMHBIX si1Iep,
KOTOpas 3aBUCHT OT CBOICTB SANCPHBIX CHIT. K COXKaJICHUIO, CBO¥CTBA
SEPHBIX CHJI H3YYEHBI HE HA CTOJBKO JETAlbHO, KaK, HapUMep, h

125. MEBICIEHHBIA OKCIICPUMCHT U €T0 POJIb B pa3BUTUN }(1)1/131/11(1/1‘.

No6aBneHo npumeuyanue ([H N84]):

BosbIiioe 4MCIIo d1eMeHTapHbIX YaCTHIL, UX OTKphITO Gosee 400
(HaymoB, 1984 r.— Oty crpaBky npu hopMaTHPOBAHHH TEKCTa
yOpatk), co3aaer npodlieMy HX KIaCCH(UKAIMH H CHCTeMATH3aLHH.
Knaccuukanus coneicTByeT IBIKEHHIO HAyKH CO CTYTEHH h

126. HobGeneBckue naypeartsl o ‘(1)1/131/11(6‘.

127. ONTHKO-MEXaHUYECKas aHAJIOTUs ¥ €€ POJIb B Pa3BUTUH BOJHOBOH (KBaHTOBOH)
h\’IexaHI/IKI/I‘.

Ao6aeneHo npumeyaHue ([H N85]):

CoriacHo CTaHIAPTHOM MOJIENIH CTPOCHHS MaTepHH BCE BOKPYT Hac
MOCTPOEHO U3 12 (hyHIaMEHTaNbHBIX YACTHI[ — IIECTH KBAPKOB H
mectd nentoHoB. B 2000 r. Gbiia oTKpbITa MOcnenHss U3 12
9JIEMEHTAPHBIX YaCTHUI[ CO CIIMHOM Y%, COCTABILSIOMIMX Ga3Hc h

Ao6aeneHo npumeyaHue ([H N86]):

CaMmblii TSKEIIBIH 271€MEHT, 0OHAPYKEHHBIH B IIPHPOJIE — YpaH,
HMeeT MopsiAKoBEIil Homep 92. Haunnast ¢ 1940 roxa, gusuku
NPUCTYIHIIMA K HCCIIEOBAHUIO BO3MOKHOCTEH I10 HCKYCCTBEHHOMY
CO3/IaHUIO TaK HA3BIBAEMBIX TPAHCYPAHOBBIX DJIEMEHTOB, T.C.

Ao6aeneHo npumeyanue ([H N87]):

B pa60’re CIECAYET OnHUCaTh (1)1/[3!/]'-!60]([46 H TCOPETHYCCKHUE OCHOBBI
MCTOA0B JACTCKTHPOBAHUSA, U ONPCACICHUSA OCHOBHBIX
XapaKTepPUCTHK  3IIEMEHTAPHBIX YaCTHIL (Macchl, 3apsijia, SHEPIUH,
HMITYJIbCa, U Ap.), TAKHE KaK METO (POTOIMYIbCHIA,

Ao6aeneHo npumeyaHue ([H N88]):

Vunkuucon J[I. Kak ycrpoenaBceenennas / ®yHnamMeHTanbHas
crpykrypa matepun: Ilep. ¢ aurir./Ilox pexn. A.Jl. CyxaHoa.—M.:
Mup, 1984. — C. 19-61. h

Ao6asneHo npumeyanue ([H N89]):

‘IacTuuH BCIIECTBA MPOABIAOT cebst B PpasInYHbIX ABJICHUAX TO, KaKk
JIOKaJIN30BaAHHBIC OGBEI(TH, YTO U MMO3BOJIACT UX CYUTATH YACTULIAMH,
TO, Kak BOJIHA, T.C. HEJIOKaITN30BaHHbINH 00BEKT. AHATOTHYHBIM
00pa3oM NMPOSBIAIOT ceOsl M IEKTPOMATHUTHBIC BOJHBI.

Ao6asneHo npumeyvanue ([H M90]):

Hapﬁ}]y C pealibHbIM Cl)l/l’}l/l‘leCKHM SKCIIEPUMEHTOM BAXHYIO
TIO3HABATENIbHYIO POJIb UTPAIOT TaK HAa3bIBAEMBIC MBICIICHHBIE
9KCIIEPUMEHTBI, KOTOPBIC B IPHHITUTIC MOXKHO 6BLI0 GBI COBEPLINTH H
KOTOpbIe 6€3 MaTepUAIbHBIX 3aTPAT MO3BOJIAIOT IPOBECTH h

Ao6asneHo npumeyvanue ([H N91]):

Pabotel ydeHbIX 10 (GHU3HKE, YAOCTOCHHBIX IPECTHKHOMH
MEKIyHapOIHO# npemun umeHn Anbdpena Hoberst, cocTaBmsor
HENpexoJIANlyio HeHHOCTh JUIs HaykH. B pabore cieyer cocTaBuTh

XPOHOJIOTHIO H K ¢ 1110 PaboT HC HX JIaypeaToB F
Ao6aeneHo npumeyanue ([H M92]):

PaccMOTpeTh CYIIHOCTh AHAIOTMH ONTHKH W MEXaHHKH, OTKPBITOH
TaMHIBTOHOM (TOXKIECTBEHHOCTh OCHOBHBIX YPaBHEHHIT
KJIACCUYECKOH MeXaHUKH, YpaBHeHus ['aMunbToHa — Sk00H, 1
TEOMETPHUYECKOI ONTHKHU, YpaBHEHHs diiKoHaNa). 310KHTH Hﬂen[?

Ao6asneHo npumeyanue ([H N93]):

Hrommn @.®., [Tuneniok FO.M. U3yuenne sdpdexra Pamsayspa B
CTy/IEHUECKOM J1ab0paToOpHOM NpakTHKyMe//Pu3HIecKoe
obpazopanme B By3ax.— 2000.— T.6, Ne 4.— C.42 —48.
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111.1.KoHTpoOJbHBIE PaGOTHI.

KonTpoabHas padora Nel mo teme: KmHemMaTHka M IMHAMHMKA MaTepHAIbHOI
TOYKHU. 3aKOHBI COXPAHEHHSsI JHEPIUH U UMITYJIbCa.

Bapuanr Ne 1

1.

aMeHb OpOCHIIM BEPTUKANILHO BBepX Ha BhIcoTy h; = 10 M. Uepes kakoe BpeMsi OH
yoageT Ha 3emio? Ha Kakyro BeICOTY N; OJHMMETCS KaMEHb, €CIM Ha4aabHYIO
CKOPOCTh KaMHsI YBEIIMIHUTE BIBOE?

IIIap Ha HUTH MOABENICH K ITOTOJKY TpaMBaiHOTO BaroHa. Baron TopmMo3uTcs, U ero
CKOPOCTH 3a BpeMst t = 3 C paBHOMEPHO yMeHbIIaeTcss OT Vi = 18 kM/4 10 V2= 6
KM/4; Ha Kako# yroi o OTKJIOHHTCS IIPH 5TOM HHUTH C IAPOM?

C GamrHy BBICOTON h = 25 M rOpH30HTAIBHO GPOCHIM KAMEHB CO CKOPOCTBIO Vo =15
wm/c. Haiitu kunetnueckyro Wy u noreHimansuyo W, sHepruu kamHs uepes Bpems t
=1 c mayana aBmwkeHus. Macca kamas M = 0,2 kr.

Moiexyna Maccoii m = 4,65-102% kr, nersmas Mo HOPMANH K CTCHKE COCYIa CO
CKOpPOCTBIO V = 600 M/c, ynapsercs O CTEHKy M yNpPYTO OTCKaKMBaeT OT Hee 0e3
notepu ckopoctu. Haitti ummyibe bl FAL, momy4eHHbIi CTeHKOH 3a BpeMsi yaapa.

Bapuant Ne 2

1. PaccrosiHue Mexay AByMs cTaHiusmMu MerponomureHa | = 1,5 kM. Ilepsyro
MOJIOBUHY A3TOI'0 PACCTOSHHUSA II0C3]] IIPOXOJHUT PAaBHQYCKOPEHHO, BTOPYID —
PaBHO3AMEJICHHO C TEM K€ TI0 MOAYIIIO0 yCKOpeHHeM. MakchManbHasi CKOPOCTh
noe3ga V = 50 kM/4. Hailtu yckopeHue a v BpeMs t ABIKEHHUS IOe€31a MEXIY
CTAHIIUSIMHU.

2. Teno CKOIB3UT M0 HAKIIQHHOH TTIOCKOCTH, COCTABIISIONICH C TOPU30HTOM YTOI O =
45°. Tlponas nyth S = 36,4 cM, Teao npuoOpeTaeT CKOopocTh V = 2 M/c. Haiitu
k03 durmeHt Tpenuns K Tena o IioCKoCTb.

3. CamorreT mogHUMAETCS M Ha BeIcoTe h = 5 kM fgocTur ckopoctt v = 360 km/4. Bo
CKOJIBKO pa3 paboTa A; coBepmiaemas NpH MOABEME NPOTHUB CHIBI TSDKECTH,
OoJbIe pabOTHI Ay, UAYIICH Ha YBEIHUCHUE CKOPOCTH caMolieTa?

4. U3 pyxbg Maccoid mi = 5 KI BBUIETAET ITyJIsI MacCOl My = 5 I' CO CKOPOCTHIO V2 =
600 m/c. HaiiTi CKOPOCTB V1 OTaYH PYXKbSI.

Bapuanr Ne 3

. 3aBHCHMQCTD JIDOMIEHHOIQ TEJIOM ITIYTH S OT BpeMeHH t 1aeTcst ypaBHEHHEM S =
At13 - Bt9+Ct£ rne A =2 M, B=3 M/C’E u C=4 M/CB31.{ Haiitu: a)
3aBUCHMOCTh CKOPOCTH V M YCKOPEHHSI @ OT BpeMeHH t; 0) paccrosiHuE S,
MPOMICHHOE TEJIOM, CKOPOCTh U M YCKOPEHHUE a Tela yepe3 Bpems = 2 ¢ mocie
Hayajia IBUKXCHUS.

2. TpamBaiiHblii_BaroH Maccod M = 5 T WAET MO 3aKpyrJeHnIo paauycoM R = 128 m.
EglI/ITI/I/CI/IJ'Iy OOKOBOro JaBiieHus: F Kojec Ha penbChl IPH CKOPOCTH ABMKEHHUS V
=9 xkM/u.

3. Kakyro paboTy 4 Hago COBEPIIUTE, YTQOBI 3aCTABUTEL JIBIIKYIIEECS TEJIO MACCOM
m = 2 KI': @) YBEIUYUTH CKOPOCTH V1 = 2 M/C JI0 V2 = 5 M/c; 0) OCTaHOBUTHCS MPH
HaYaIbHOM CKOPOCTH Vo= 8 M/c?

4. I'panara, JieTsiias co CKopocTeio v = 10 M/c, pa3opBajach Ha J[Ba OCKOJIKA.
Bonmpmmi  ockoJlok, Macca KOToporo cocrasisuia 0,06 Macchl BCEH T'paHaTHl,
MPOJOJDKAI JIBUIaThCs B MPEKHEM HANpPaBJICHUU, HO C YBEJIHMYCHHONW CKOPOCTBHIO
U = 25 m/c. Haiiti cKOpOCThb Uz MEHBIIIEI'O OCKOJIKA.

Bapuanr Ne 4 N
1. Teno GpoIIEHO CO CKOPOCTEIO Vo= 14,7 M/c moj yriom o = 30° x FOpI/IB(iHé[g/. Haiitn

HOpPMAaJIbHOE @, ¥ TAaHTCHIUAIBHOE d; YCKOPEHUs Tea depe3 Bpems [ = ¢ moce
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Havajia IBUKCHHS.

2. 'mppka Maccoii, m = 50 r, mpuBsA3aHHAs K _HUTH UTHHOH | = 25 cM, ommchiBaeT B
TOPU30HTAILHOW TUIOCKOCTH OKPY)XKHOCTh. HacToTa BpallleHusi THpbkH 71 = 2 00/C.
Haiitu cuny HaTsDKeHHS HUTH

3. TpamBaii IBIXKETCS ¢ yeKopeHHeM a = 49,0 cM/c?. HaiiTu kodddumenT Tperus K, ecru
M3BECTHO, uTO 50% MOIIHOCTH MOTOpa MICT Ha MpeoAoiicHre CHilbl TpeHus 1 50% — Ha
YBEITMUEHUE CKOPOCTH JIBUKECHHSI.

4. Moiexyna Maccoit m = 4,65-10% xr JIETSIIAs CO CKOPOCThIO V = 600 m/c, ynapsieTcs
0 CTEHKY cocy/a Hoji YIJIoM o = 60° K HOpMalM M YIPYro OTCKAaKHBaeT OT Hee 0e3
notepu ckopocT. HaiTu nMmynbe cunbl FAL, momydeHHbIH CTEeHKOH 3a BpeMs yaapa.

BapuanTt Ne 5
1. Touka ABIWKETCS MO OKPYXKHQCTH pammycoM R = 10 cM C HOCTOSHHBIM
TaHT€HIMAIBLHBIM YCKOPEHUEM ¢, HaliTu TaHreHIManbHOe YCKOPEHHE d; TOUKH, ECIIH
M3BECTHO, YTO K KOHIY ISATOro 00OpOTa IOCIe Havaja ABUKCHUS JIMHCHHAs CKO-
pocTh Toukn V =79,2" cm/c.

2. Jluck Bpamiaercsi BOKpYT BEPTUKAILHOH ocH ¢ yactoroil N = 30 o6/muu. Ha
paccrosgaun T = 20 ¢M QT OCH BpallleHHs Ha JUCKE JEKHT Te10. Kakum 10mKeH ObITh
KOSd)(b‘?I/IIII/ICHT TpeHus K MeXIy TEIOM M IMCKOM, YTOOBI TEIO HEe CKATWIOCh C
JIACKa?

3. Haittu paboty A, KOTQPYIO HAI0_ COBEPIINTH, YTOOBI YBEIHMYUTH CKOPOCTH
JBIDKEHUS Tena Maccou m =/ T oT vy = 2 M/c 10 V= 6 M/c Ha mytu S =10 M. Ha Bcem
MyTH AEUCTBYET CHJIa TPEHUS Frp= 2

4, Teno maccot m; = 5 Kr ymapsieTcss 0 HEHOABMKHOE TEJIO Maccord My = 2.5 KT,

KOTOpOE MOCJIE yJapa HAauMHACT IBUTAThCs ¢ KMHeTH4eckou sHeprued W'y, = K.
Cunrast ygap IEHTPaIbHBIM M YIOPYTUM, HAaUTH KuHeTH4eckne dHeprud Wiqa u Wy
MIEpBOTO TeJa JI0 U 1ocie yaapa.
Peneiinas koHTpo1bHast padoTa Ne2 mo TepMOAMHAMUKE W MOJIEKYJISIPHOM
¢pusuxe

Bapuant Nel

1. 6 r yraekucnorq rasa (C0z) m 5 r 3akucu asora (N,O) 3amonHSAIOT cocyn
(l)g?gl\é%M B 2-10° m°. 'KakoBo oOimiee maBieHHE B COCYI€E IIPH TEMIIEPATYPE

2. Haiitn cpeiHIOI0 KBaIpaTHYHYIO CKOPOCTh MOJIEKYJ Ta3a, INIOTHOCTh KOTOPOT'O MpH
napienuu 750 Mm. pr. cr. paeHa 8,2- 107 r/cm®. 2) Uemy paBHa Macca OHOTO
KHJIOMOJISI 3TOTO Ta3a, €CJIM 3HaUYE€HUE TUIOTHOCTH JIaHO JUIsl Temiepatypsl 17° C?

3. 7 1 yrmekucioro Trasa Opuio Harpero Ha 10° B yclmoBHSX CBOOOJHOTO
pacmupennus. Halitu paboTy pacmimpeHust Ta3a U HM3MEHEHHE ero BHYTpPEHHEH
SHEPTHH.

4. VneanbHas XOJNOMWIbHAS MallWHa, paboTamomas 1o obparHoMy IWMKITy KapHo,
COBEpIIACT 33 OAMH LMK pa60Té/, paBHyto 3.7 xJ[x. Ilpu aToM oHa Geper_Temyio or
Tena ¢ temneparypoi t; =-10° C' B mepejaer temio teny ¢ remneparypoit +17° C.
Hanu; 1) k. . 4. nukia; 2) KOJIWYECTBO TEIlIa, OTHATOrO Y XOJIOAHOIO Teja 3a OJUH
LHKIT; 3) KOJMYECTBO TEIUIA, IEPEAAHHOTO rOpsYeMy TETy 3a OJJHH IIUKJL.

Bapuant Ne2
1. BayioH eMKOCTbIO 12 1 mamomuen aszorom npu gasiaeHun 8,1 Mlla u Temmeparype
17° C. Kakas macca a3oTa HaxoquTcs B Oamione?

2. HaliTm ynenpHyI TEIUIOEMKOCTh MPU IMOCTOSHHOM JaBJICHUU Ta30BOH CMECH,
cocTosiel u3 3 KMoJiel aproHa u 2 KMoJiei azora.
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3. Jlo xakoi TeMmepaTypsl OXJIAAUTCA BO3AyX, Haxoasdmmiics mpu temmneparype 0°C,
€CIT OH paciIupseTrcs aanadaTndecku or odbema Vi 10 odvsema V =2V;?
4. WneanbHas TemioBas MallypHa, padoraromas mo nukiay Kapno, TIOJTYYAeT 33 KaXK/Iblii
Uk ot Harpearensa 2,512 xJlx. Temmneparypa Harpesarens 400° K, temmeparypa

xonopuinsHuka 300° K. Haittu pa®ory, COBEpLIAEMYH0 MAIIMHON 3a OAWH LUKI, U
KOJITYECTBO TEIUIA, OTIABAEMOT0 XOJIOMIBHUKY 32 OJIUH ITUKIL.

Bapuant Ne3

1.5 1 asora, HaxOAANIEroCs B  3aKPBITOM  COCylae oObeMoM 4 11 mpH
temmepatrype 20° C, narpeBarotTca a0 temmeparypsl 40° C. Halitu naBieHue rasza
JIO | TIOCJIC HarpeBaHMUs.

2. 12 r a3oTa HaXOIATCS B 3aKPBITOM COCYyAe O0OBEMOM 2 I TOpU TeMIeparype
10° C. Tlocne HarpeBaHus OaBjieHME B cocyle crano pasHo 10* mm  pr. crT.

Kakoe xommdecTBO Temia ObIJI0  COOOMIEHO Ta3y NpU HarpeBaHHH?

3. B 3akpeitom cocynae Haxoautrcs 20 1 azora U 32 r kuciopoaa. Haiitu
M3MEHEHUE BHYTPEHHEH IHEPrUU 3TOM CMECH ra3oB IMpH OXJaXIEeHUH ee Ha 28°.

4. WUneanpHasg TemioBas mainvHa pabotaeT mo mukiy Kapmuo. ITpu stom 80% Tema,
MOJIy4aeMOTo OT HarpeBaTellsd, IepeJacTCsid XOJOAWIRHHKY. KOJIM4ecTBO TeEIa,
[oJydaeMoe oT Harpesarelsd, paBHo 6.28 x/[x. Haittu 1) k. 1. . nukna, 2) padory,
COBEPIICHHYIO TPU MOJTHOM IHUKIIE.

Bapuant Ne4

1. 12 r ra3a 3aEmMatoT 006eM 4-10°° Mm% mpu Temmepatype 7° C. Iocine HarpeBAHMSA
ra3a JIpy MOCTOSTHHOM JIaBJICHHHM €ro IUIOTHOCTh cTama paBHa 0,6 kr/m°. o
KaKOW TeMIlepaTyphsl Harpemu raz?

2. Kakoe xommuecTBO Temiia HagZo cOOOMHTH 12 r Kuciaopona, 9ToOBl HArpeTh ero
Ha 50° mpW MOCTOSHHOM JaBIICHUA

3.5.56. 1) Haiitu cpeqHrOl0 KBaIpaTUIHYIO CKOPOCTH MOJICKYN Ta3a, IIOTHOCTH
KOTOpOTo TpH jaBjieHuu 750 mMm. pr. cT. paHa 8,2- 10° r/cm®. 2) Uemy pasna
Macca OJHOTO KHIJIOMOJISI 3TOTO Ta3a, €CIM 3HAadeHHWEe IUIOTHOCTH JaHo IS
Temneparypsr 17° C?

4. neanpHas XoJoawibHAs MallWHa, padoraiomas nmo odpatHoMmy mwmkiy Kapho,
HepefagT TEMIO OT XOJIOAUIbHUKA C BOJOW MPU TEMIEparype 0°(¥ KUNATHIBHUKY

c Bogor mpu Temmeparype 100° C. Kakoe KoandecTBO BOAEI HY>KHO 3aMOPO3UTH B
XOJIOJIUIIbHUKE, YTOOBI IPEBPATUTh B NIap 1 KT BOABI B KUISITUILHUKE?

Bapuant Ne5

1. 10 r kuciopona Haxoniared non pasiienueM p =304 xIla npu temneparype 10° C.
Ilocne pacmupeHus BCICICTBHE HArpeBaHHA  IOPH  IHOCTOSHHOM  JABICHUH
kuciopod 3aHs1 oorem 10 1. Hawmrm: 1) o0beM rasa oo paciIupeHus,
TEMIEPATYPy T'a3a IIOCJIE PAaCUIMPEHMs, 3) IUIOTHOCTh ra3a [0 PACIIMPEHHS,
IUIOTHOCTh Tra3a IOCJIC PacIIuPEHHS.

2. B 3akpeitom cocyae Haxoautrcs 20 1 azora U 32 r kuciopoaa. Haiitu
W3MEHEHHE BHYTPEHHEH 3HepTHu 3TOM CMecH ra30oB NPHU OXJaXJeHHH ee Ha 28°.
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3. 1) Haiitu cpeqHIo0 KBaJpaTUYHYIO CKOPOCTh MOJIEKYN Ta3a, INIOTHOCTh KOTOPOTO
npu AapjieHuu 750 MM. pT. cT. paBHa 8,2- 105 r/cm®. 2) Uemy paBHa Macca OJHOIO
KHJIOMOJISI 3TOTO Ta3a, €ClIM 3HaUYE€HUE IIIOTHOCTH IaHo JuIsl TeMieparypst 17° C?

4. HaliTi M3MeHEHHe SHTPOIUH NIPH TUIaBJIeHnH | Kr mpaa, Haxomsmerocs npu 0°C.

KourtpoabHas padora Ne 3 no TeMe NOCTOSTHHBIH TOK.

Bapuanr 1.

3agaya 1.Cuna Toka B MetaymmmyeckoM nposoanuke | = 0,8 A, ceueHre npoBoHUKA
s = 4 mm? IlpuHuMas, uToO B KaxaOM cM® MeTamla cojepxurca N, = 2,5 107
CBOOO/IHBIX 3JIEKTPOHOB, ONPEACIUTh CPEIHIOI CKOPOCTh WX HAaIPaBJICHHOTO
JBYDKCHUS.

3anmava 2.Kak Hamo coeAMHUTH OOMOTKH JIBYX HarpeBaTellel OMyIIEHHBIX B CTaKaH
C BOZOH, 4roObl Boja ckopee 3akunena?  (IlapamnenbHO, T.K. CONPOTHBIICHHUE
YMEHBIIACTCS: TPH OJMHAKOBOM HANPSDKEHWW THTAHWS KOJIWYECTBO TEIUIOTH Q
00paTHO MPONIOPIMOHAIEHO CONPOTHUBICHHUIO HATPY3KH. )

3agaqa 3.JlamMmodka U peocTar, COSANHEHHBIE MTOCIEI0BATENbHO, IPUCOEANHEHBI K
UCTOYHKMKY TOoKa. Hanpspkenue Ha 3akumax nammoukd U= 40 B, a conporusnenue
peoctata R = 10 Om. Bremnss nens nmotpebisier momuocts P = 120 Br. Haiitu cumy
TOKa B IICIIH.

3amaua4. OmpenenuTh BHYTPEHHEE COMpOTHBIEHHE akkymymsropa ¢ DJC 2 B,
3aMKHYTOT'O IPOBOIHHUKOM compoTuBieHneM 2 Owm, ecnu cuia Toka I nenu paBHa 0,8
A.

Bapuant 2

3anaua 1.B 1ens BKIIOYEHBI MApaluICIbHO MEHAS U CTajbHas MMPOBOJIOKA PaBHON
JUTHHBI U ceueHHs. B kakoil U3 HUX BBIIEIUTCSA OOJIbIIEE KOJUYSCTBO TEILIOTHI 32 OJTHO
1 TOXE Bpems?
(B _MeaHOW MPOBOJIOKE, T.K. €€ COMPOTHUBICHHE IPU OJMHAKOBBIX T€OMETPHYECKHMX
pa3Mepax MEHbIIIE, a MPH _OJUHAKOBOM HANPSHKEHUU MUTAHUSA KOJIUYECTBO TEIIOTHI Q
00paTHO MPOMOPIIUOHATBLHO COMPOTUBICHHIO HATPY3KH).

3amaua 2.IIpum cmne Toka | = 3 A BO BHEIIHEH Ienu Oaraped BBIACIACTCS
MomHocTh P; =18 Bt, mpu cune Toka l; = 1 A, coorBerctBenno P; = 10 Br.
Onpenenuts D/IC 1 BHyTpeHHEE CONPOTUBJICHUE OaTapeu.

3anava 3.113 HuKenuHOBOH JeHTH! ToimmuHONH 0,2 MM M IIMPUHOM 3 MM HYXHO
U3TOTOBUTH peoctaT Ha 2,5 Owma. Kakod AMuMHBI HYKHO B3STh JIGHTY M Kakoe
MaKCHMAJIbHOE HAIpsOKEHHE MOXKHO TOJaTh Ha 3TOT PEOCTaT, €CNIH JOIyCTUMast
IJIOTHOCTb TOKA ISl HUKeIuHa j = 0,2 A/mM?, p =4 107 Om-M.

3anaua 4.K renepatopy ¢ 3JIC 230 B nogkmoueHo conporusienue 2,2 Om. Uemy
PaBHO COTIPOTHUBIICHUE TEHEPATOPa, €CIU HAIPsDKEHHE HA €0 3aKUMax MpH 3TOM PaBHO
220 B?

Bapuanr 3
3anaya 1.BrICOKOOMHBIN MTPOBOA OAHOPOJHOTO cedeHHs U JuIMHON 10 M 3ambIkaeT
6arapero ¢ 3/IC B 30 B. Uemy paBHa HalpsHKEHHOCTH TOJISL B 3TOM IIPOBOTHUKE?
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3amaua 2. Tok KOPOTKOTO 3aMbIKaHMsI MCTOYHUKA MOCTOstHHOTO Toka ¢ DJIC 12 B
cocraBmsier 40 A. Haiftu compoTruBieHHE, KOTOpOE HEOOXOIMMO IOIKIIOYHTH BO
BHEIITHIOIO 1[ET1h, YTOOBI TIOJIYYUTh OT 3TOr0 UCTOYHHKA TOK 1A?

3anava 3. DnexkTpoHarpeBaTeNbHbIe MPHOOPHI Ha KOTOPHIX ykazaHo P1 = 600 B,
U;=220B u P, = 400 Br, U; =220 B noakJjioueHsl mocjaea0BaTeJIbHO B CETh C
HanpsikeHueM 220 B. Kakas MomHoCTh OY/IET BBIACIATHCS HA KAXKIOM U3 HUX?

3agaua 4.O1eKTpUYECKYIO JaMIIOUKy conpoTuBieHueM 240 OM, pacCUUTaHHYIO Ha
Hanpsokeane 120 B, Hamo mutath oT cetn ¢ HampsokeHmeM 220 B. Kak Hamo
MNOAKIIOYUTE AOMOJHUTCIBHOC COIPOTUBJIICHUE U Kakou JUIMHBI  TOJIXKECH OBITH
IPOBOAHMK U3 HUXpoMa cedeHreM S =0,55 Mm?, uTOObI IaMIIOYKY MOKHO BKIIFOUUTH B
ceth 220 B? (Y nenbHOE conpoTupienue Hukeanna pasio 110 108 Om-m).

Bapuanr 4

3agaua 1.Tok TedeT mo mNpoBOAHMKY, (opma KOTOpOro IokasaHa Ha puc.l.
OnnHakoBa WIM pa3ziM4yHa HANPSDKEHHOCTh MO B MeCTax € Y3KUM M IIUPOKHM
ceuennem? OTBET 00OCHOBATE.

3anava 2.Haiinute pa3zHocTs moreHuaioB mexay Toukamu A u B ( B u C) cm.
puc.2,ecmu E1 =2 B, E2=2B,R1=0,50M,R2=50Mm,1r,=10m,r,=1,5Om.

3anaua 3. Tox B npoBoaHuke conpotusieHueM I = 100 OM paBHOMEpPHO HapacTaeT
or lob =0 m0 1 =10 A B Teuerne Tt = 30 c. YeMy paBHO KOJIMYECTBO TEIUIOTHI,
BBIJICJIMBIIEECS 332 ATO BPEM B IIPOBOJAHUKE?

3agauad.OnpeaeauT IIOTHOCTh TOKA | B XKEJIE3HOM MPOBOIHMKE THHON L = 10 M,
ecii IpoBoJI HaxoauTcs noa Hanpspkenne U = 6 B.(Y aenbpHOE conmpoTHBieHHE Keme3a
p=9,8108Omm.

Sy 52

E, Ry By
=
C

Puc.1

Puc. 2

Kontpoasnas pa6ora Ne 4. MarauTHoe noJie B BaKyyme».
Bapuanr 1.

1. JIuHeWHBIH NMpOBOMHUK aauHOW 20 ¢M mMpU CcHle TOKA B HEM 5 A HaxOIUTCS B
OJHOPOAHOM MarHuTHOM mosie ¢ uHayknued 0,2 Tn. Ecnu yrom, oGpa3oBaHHBII
MPOBOJHMKOM C HAaIlpaBJICHHEM BEKTOpAa MAarHUTHOM MHAyKIuH, paBeH 30°, To Ha
MPOBOJHMK JEHCTBYET CHJa, MOAYJIL KOTOPOH paBEH: 1) 0,1 H. 2) 10,0 H.
3)0,2 H. 4)20,0H. 5)1,0H.

2. IIpsaMoMUHEHHBI TPOBOAHUK C TOKOM JIMHOH 5 CM TMEpIEeHINKYJISIPEH JIHHUSM
UHAYKIUY OJHOPOJHOTO MAarHUTHOro mois. YeMy paBeH MOAynb HHAYKIUU
MarHuTHOTO MOJIS, €CIM NpU TOKE B 2 A Ha IMPOBOJHHUK JEHUCTBYET CWJIa, MOAYJIb
koTopoii pasen 0,01 H? 1) 0,0001 Ta 2)0,001 Tn 3)0,1Tnm 4)1Tn
5) 10 Tn.

3. Ecnu 3apsbkeHHas 4acTHIa, 3apsiji KOTOpO# (|, IBUIKETCSl B OTHOPOTHOM MAarHUTHOM

HoJIE ¢ MHAYKIUENH B 10 OKPYKHOCTH paguycoM R, To MOIysb MMIYJIbCa YaCTHIIBI
pasen: |) grR/B 2) gB/R 3) gBR 4) B/grR 5) R/gB.
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4. Ha puc. u300pakeHO CeueHHe JBYX MPSMOJIMHEHHBIX

OCECKOHEYHO  JUIMHHBIX  MPOBOJHHUKOB C  TOKOM. I I,
—o—&
Paccrostue AB Mexny mpoBoaHukamu pasho 10 em, I1 -~ % B

=20 A, 12 =30 A. Haiitu Hanmps»>keHHOCTb MAarHUTHOTO
1oJjs1, BeI3BaHHOro Tokamu I1 u 12 Touke m1. Paccrosaus M1A = 2 cMm.

Karymka nquamerpom 10 cm. umeromast 500 BUTKOB, HAXOUTCS B MarHUTHOM HOJIE.
Yemy Oyner paBHO cpenHee 3Hadenne DJIC MHOYKIMHM B DTOH KaTylIKe, €CIU
MHIKLUSI MATHUTHOTO 1101151 yBenuuuBaetcs B Teuenue 0,1 ¢ ot 0 go 2 Tn?

. B omgHOpomHOM MarHuTHOM moOje, MHAYKIHUS KoToporo pasHa 0,5 BO6(M2,

JBIXXETCSI PaBHOMEPHO NMPOBOAHMK JIMHOIO 10 cM. Ilo mpoBOIHUKY TedeT TOK
cunoir 2 A. CKopocTh IBWKEHHA mpoBomHWKa 20 cMm/c W HampaBjcHa OHa
NEPIEeHIUKYIIPHO K HaNpaBlIeHUIO MarHuTHoro mois. Haitu: 1) paboty
nepeMenieHnst NpoBoAHMKA 3a 10 cek ABMKEHUS, 2) MOIIHOCTh, 3aTpayeHHYI0 Ha
3TO ABUKCHUE.

Bapuanr 2.

1.

JIuHeHBI NMPOBOAHKK JIMHONM 60 cM mpH cuiae Toka B HeM 3 A HaXoOguTcsa B
OIHOPOJHOM MarHuTHoM mosie ¢ uHAyknued 0,1 Tn. Ecnm mpoBoaHuk
pAacIOIOKEH O HANPaBJIEHHUIO JHMHHMH WHAYKIMH MarHATHOTO IIOJIsI, TO Ha HEro
IEWCTBYET CHjIa, MOAYJIb KOTOPOH paBeH: 1)0,18H 2) 18,00 H 3)2,00H
4)0,30H 5)0,00H

. pr[MOJ’IHHeﬁHHﬁ IIPOBOJHHK, ITO KOTOPOMY TCUCT MMOCTOSIHHBIN TOK, HAXOJUTCA

B OJHOPOJHOM MATrHHUTHOM IIOJI€ M PACIOJIOKCH NEPHEHIUKYISIPHO JHUHUIM
MarHUTHOM MHAYKIHUH. ECIM 3TOT NPOBOJHHK IOBEPHYTH TaK, 4YTOOBI OH
pacnonaraics noj yriom 30° K IMHASM MarHMTHOW WHIYKIMH, TO CHJIa AMIIepa,
JefcTByIOIMas Ha Hero: 1)yMeHbIIHTCS B 4 pa3a; 2) YMEHbIIUTCS B 2 pasa; 3)
OCTaHeTCS HeM3MEHHOH; 4) yBenmuuuTcs B 2 pa3a; 5) ypenuuutcs B 4 pasa.

. B omHOpOIHOM MarHMTHOM IIOJIC ¢ MHAYKIHEH B Bpamaercs dacThiia Maccou T,

uMmeromas 3apan . Kak u3MeHHTCs paguyc OKPYKHOCTH, €CIM HHIYKIHsS B
YMEHBIIUTh B 2 pasa, 3apsaa He U3MCHATh, a MacCy YBEIMYUThL B 3 paza? 1)
yMeHbIIUTCS B 2/3 pasa; 2) yBenuuurcsa B 1,5 pasa; 3) yMeHbuTCsS B 6 pas; 4)
yBenu4uTCcs B 6 pa3; 5) ymeHsmurcs B 1,5 pasa.

.B omHOpomHOM MarHuTHOM TOjie, WHAYKnHMs kKotoporo 0,1 Tn, nBuxkercs

npoBOAHUK JnuHOK 10 cM. CKOpPOCTh MABMIKEHHMS NPOBOAHHKA 15 M/c u
HampaBjcHa OHAa TNEPHCHAMKYJIIPHO MarHUTHOMY Tmojo. YeMy paBHa
WHIyOHpOBaHHAS B poBonHuke J/C?

.Ha puc. uzo0OpaxkeHO cedygHHE IBYX HKsIIBMOJmHeI?IHLIx OCCKOHEYHO JJIMHHBIX

MPOBOJTHHUKOB C TOKOM, Paccrosuue MEXITY
npQBogHukamu paBHo 10 cm, 11 =20 A, 12 = 30 A. | |
anTu HAIPSKEHHOCTh MarduTHOTO oJIs, ! 2
BBI3BAHHOTO TOKaMH 11 u 12 Touke ml,. PaccrossHue —@®—<o—&
MI1A = 4 cwm. A M1 B

. Kpyrosoi koHTYp mOMeEIeH B OJHOPOJHOE MarHUTHOE I10JI€ TaK, YTO IIOCKOCTh

KOHTYpa NEPHCHANKYISAPHA  CIJIOBBIM  JUHUSAM  IIQJIS. HampsokeHHOCTB
MmarauTHoro moasg 150 xA/M. ITo koHTYypy TedeT TOK cuiou 2 A. Pamnyc KkoHTypa
2 cM. Kakyro pabOoTy Hall0 COBEPIINTE, YTQOOBI IOBEPHYTH KOHTYP Ha 900 BOKPYT
OCH, COBMIAJAIOIIEH C AUaMEeTPOM KOHTypa?
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Bapwuanr 3.
1. Kakyro pasmepHocth B cucreme CH mMeer eawHHMIAa HM3MEpPEHHS MarHUTHOM

WHIYKOANA?

1) kr/(A-c2-m); 2) A-c2/(xkr-m); 3) H/(AM2);4) H/(Am); 5) Am (kr-c2).

2. DNEKTPOMAarHWTHBIH  YCKOPHTEIb MpPEACTaBIsIET CcoO0OW  1Ba  NpOBOJA,
PacToI0XEHHBIE B TOPU30HTAIBHON IUIOCKOCTH Ha paccTossHMHM 20 cM Ipyr oT
JIpyra, 1o KOTOPEIM MOXKET CKOJB3UTh 0€3 TPEHHsI MeTalIn4ecKas IepeMbpluKa ¢
Maccodl 2 kr. MarHutHoe mone ¢ uHaykuued B = 1 Tn nepneHaukyaspHO
IJIOCKOCTH JABMXKEHHS TmepeMblukd. Kakoil TOk crnexyeT mNpomycTHTh IO
nepeMbluke, 4YTo0bl OHA, MPOWIs myTh 2 M, npuobpera ckopocts 10 M/c? 1)10 A
2)50A 3)I00A 4)250A 5)300A

3. Eciim nBa IIPOTOHA ABUXKXYTCA B OAHOPOJAHOM MArHMTHOM IIOJI€ B IIJIOCKOCTH,

MePHEHANKYISIPHON JTUHASIM WHIYKIHHA

MarHuTHOTO MHOJIA, IO OKPYKHOCTAM pammycoB R1 I, L m
u R2, , To OTHOIIEHHWE UX KUHETHUECKUX DHEPTHIl *% *********** {ﬂg ***** o'
K1/ K2 paBno: 1) RZZ/Rlz; 2) Rlz/RZZ; 3) Rz/Rl; 4)

R/R:: 5) 4.

4. Ha puc. u300pa’keHO CEUEHHE ABYX HPSIMOIMHEHHBIX OECKOHEYHO MJIMHHBIX
MIPOBOJTHUKOB ¢ TOKOM. Paccrosaue AB mexny npoBoguukamu pasHo 10 cm, I1 =
20 A, I2 = 30 A. HaiiTu HampsXEHHOCTb MarHUTHOTO IOJS, BBI3BAaHHOTO
tokamiu 11 u 12 Touke M1. Paccrosuuga BM1 = 3 cm.

5. B marnutHoM moiie, nHAYKIusS kotoporo B = 0,05 T, Bpamaercs cTepKeHb
qmHol 1 = 1 M ¢ yrimoBou ckopocThio ® = 20 paxa/c. Ock BpaleHusl IPOXOIUT
yepes KOHEI CTEPXKHs U napajiiesibHa MarHuTHoMy nonto. Halitu OJ1C uaaykium
€, BOBHHKAIONTYI0 Ha KOHIIAX CTEPKHA.

6. JIa DOpsAMOJMHEMHBIX [JIWHHBIX HapajljedbHBIX IPOBOJHUKA HAXOAATCS Ha
HEKOTOPOM PACCTOSHUU APYT OT Apyra. llo npoBogHMKaM TeKYT TOKH, paBHBIE 110
BEIMYMHE M IO HampaBleHWto. HallTu cmily ToKa, TEKyHIero 1Mo KaXIOMYy W3
MPOBOJHUKOB, €CIM H3BECTHO, YTO JJISI TOTO, YTO OBl pPa3JBUHYTh JTH
IMPOBOJHMKH Ha BJBOE OOJBIIEE PACCTOSHUE, MPHUILIOCH COBEPIINUTEH paboTy (Ha
SAMHHILY JJIMHBI IPOBOIHUKOB), PaBHYIO 5,5 MK/[K/M.

Bapuasr 4.
1.Kakywo pasmepHocTts B cucreMe CU mmeeT eaumHUIla U3MEPEHUS MarHUTHOTO

MoToKa?

1) H/((A-m2); 2) kr/(c2:A); 3) H'M2/(A); 4) kr-m/(c2A); 5) H-M/A.

2. DIEeKTpOH, YCKOPEHHEBIH pa3HocThio moTeHnmaioB U = 100 B, Bimeraetr B
OJHOPOJHOE MATrHUTHOC II0JIC, JUHUKW HHIYKIHMH KOTOPOro IEPHCHIUKYIISPHBI
HaIpaBJICHUIO €ro IBMKeHUs. MHaykuus MarHuTHOTO nojis B = 2-10-3 Tu. Paguyc
OKPYXHOCTH, 10 KOTOPOU JIBUKETCS NEKTPOH, PABEH:

1)0,5-102m 2)1,0010-2 m  3)1,7-10-2m  4)3,4-10-1 M. 5)5,0 ™
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3. 17. Ecnmu nBa onekTtpoHa ¢ kuHeTndeckumu oHeprmwsimMu Kl m K2
COOTBETCTBEHHO IBIKYTCS MO OKPYXHOCTSM B OJIHOPOJHOM MAarHWUTHOM IIOJIE B
IIJIOCKOCTH, HepHeH}IHKyHHpHOﬂ JIUHUAM HWHAYKOHHK II0JId, TO OTHOIICHHUEC HX
nepuoaoB oopamenus T1/T2 paguo: 1) K1/K2 ;  2) K2/K1; 3) (K1/K2)1/2;
4) (K2/K1)1/2; 5) 1.

4. J]IBa TUpAMOIMHENHBIX OECKOHEYHO [UIMHHBIX IIPOBOJHHUKA PACIOJIOKEHEI
NePHeHANKYJISIPHO JIPYr K _JPYry U HAXOJATCA BO B3aMMHO-TIEPIEHAMKYISIPHBIX
IUIOCKOCTAX (CM. pHC. anTu
HaIpPS>KEHHOCTh MarHUTHOT'Q

1moJist B Touke M1, ecaum 11
= 3 A. Paccrossans AM

1=1

u AB=2 cm.

5. B 0QHOPOJHOM MAarHUTHOM
mojie, WHAYKIUS KOToporo B = .
T, paBHOMEPHO BpAIIaeTCsl PAMKA C YIJIOBOI CKOPOCTBIO ®
15 pan/c. Ilnomans pamku S cM2. Ocp BpallleHusS
HaxOJWTCS B IUIOCKOCTH PAaMKH M cocTaBisieT yroia o = 30° ¢ HampaBieHHEM
MardutTHoro mois. Havtu makcumanpayo J/]C HHAYKIIMU EMaK. BO Bpall[aloI[eHCs
pamke.

6. MenHbl JUCK PaguycoM I = 5 CM, IJIOCKOCTb KOTQPOrO NEPHNEHIUKYIISIpHA K
HaIlpaBJICHUIO MAarHUTHOTO IIOJISl, BpPallaeTcs C 4acTOTOH v = 3 00/cek. MHayKIus
MargutHoro nmoijist B = 0,2 T, Tjox I =5 A npoxomut o paguycy nucka ab (a u
b—cKkonp3smue KOHTaKThI).. HalWTH MOIIHOCTH TAKOTO JBUTATEINS.

Kontponpnas padora Ne 5 mo Teme «CoBpeMeHHBIEC IPEICTABICHAS O CTPOCHUH
aTOMOBY.

Bapuanr 1.

1. O6mscaute pe3ynpraTsl onbiToB @panka u I'epua, cm. puc. 1. Kakopa minna
BOJIHA CBETa HM3JIy4aeMOT0 aTOMaMH PTYTH IIPU Iepexoie HX B HOPMAaJIbHOE
cocTosiHue?

2. Bo CKOJIBKO pa3 yBEIMYUTCS pagnyc OpOUTHI DJIEKTPOHA B aTOME BOJIOPOJIA,
HaXOJALICTOCS B OCHOBHOM COCTOSIHHH
npu Bo30YXIIEHUHU €ro KBAaHTOM CBETa C
sHeprueit 12,09 sB?

14 (mA)

BonnoBas ¢yHknums, ommceBaromas 2S -

U (B) COCTOSIHME DJIEKTPOHA B aTOME BOAOPOJA
aveer mip VP =420 @ prexn(-p/2)
rae p
BBIPAKEHHOE

15

10

- pacCTOAHUEC DJICKTpOHA OT AApa
aATOMHBIX

Puc. 1.
B

eAMHHLIAX.
Omnpenenuts paccTOSHHE OT siApa, Ha KOTOPOM BEPOSITHOCTH OOHAPYKEHUS
9JIEKTPOHAa HMeEEeT MAaKCHMaJlbHOE 3HadeHue? p = r/a - nepBEId OOPOBCKUI

pannyc OpOUTHI.

4. Hanucath (GOpMYyIbl 3JIEKTPOHHOTO CTPOSHHUS aTOMOB:
yriepoaa (Z =6), 3) varpus (Z = 11).

1) 6opa ( Z =5), 2)
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5. OnpenenuTh TMOPSAAKOBBIH HOMEp »JJEMEHTa B TMEPUOJAMYECKOM CHCTEME
MeHpgeneeBa, ecnid TpaHWYHas dacTtoTa K-cepum XapaKTepHUCTHUYECKOTO
PEHTIE€HOBCKOTO M3JydyeHus cocTaBiseT 5,55-1015 T

6. OHpeZ[CJ'H/ITL MaKCHUMAJIbHOC 3HAUYCHHC 0p6I/ITaJ'II)HOFO MOMCHTAa HUMITYyJIbCa
OJICKTPOHAa W BO3MOXHBIC 3HAYCHUS €TI0 HpOCKHI/Iﬁ Ha HaIlpaBJICHUC BHCIIHETO
MAardiuTHOTO MOJist B COCTOSIHUHA, OMMPEACIACMOM INIaBHBIM KBAHTOBBIM YHCJIOM N
=4,

Bapuanrt 2.

1. Ilpy kKakoM YCJIOBHHM B CIIEKTpPE aroMa BOJOpOJia BO3HHKAIOT BCE CEPHHU
n3nydenus: ero crnekrpa? IlosicHUTE Ha cxemMe MPOUCXOXKJIEHHE OTHOW W3 CepHi
U3IIy4eHUs CIIEKTpa aTOMOB BOJOpPOJA.

2. ®otoH ¢ »Heprueir 16,5 3B BbIOMT M3 HEBO30YXKICHHOIO aToMa BOJOPOIA
951eKTpoH. Kakyto cKkopocTs OyZeT HMETh 3TOT AJIEKTPOH BAAIH OT sApa aTroma?

3. DIJIeKTpOH aTroMa BOAOPOZa B OCHOBHOM COCTOSIHMHM OIHMCBIBAE€TCS BOJHOBOM
dyukumeit: ¥ =C exp(7/a) - Onpenennts oTHOmeEHHE BeposTHOCTEH  W1/w2
npeObIBaHMsT  3JEKTPOHA B CPEPUUYECKOM CJIO€  TOJIIMHOMN r = 0,0la u
paauycamu rl = 0,25a, ur2 =2a.

4. Hanucate (opMyiibl 3EKTPOHHOW KOHGUTYpaluuu A aToMoB: 1) kucinopoxaa (Z
=8), 2) xyiopa (Z =17).

5. OmnpenenuTh TOPSAKOBBIM HOMEpP JJIEMEHTa B MEPUOIUUYECKOH CHCTEME
9JeMEHTOB MeHzeneeBa, €CiIM JJIUHA BOJHBI A Ko —cepun ero
XapaKTePUCTUUECKOTO U3ITyUEHHs COCTABISIET 72 TM.

6. Ilouemy nans oOHapyxkeHus osyekTpoHa B ombiTax Illrepna u I'epnaxa
UCIOJB3YIOT MYYKH aTOMOB, NPUHAIEKAIUX IEPBOH TpyNIe MNEepHOJUYECKON
CUCTEMBI, IPUYEM, B OCHOBHOM COCTOSTHHH

Bapuasr 3.
1 OmnpenenuTh HAaUMEHBIIYIO DHEPrHI0, KOTOPYIO HEOOXOIHMMO COOOLIUTH aTOMY

BOaOpOJa Ay BOS6y)K,HeHI/IH €T0 MOJIHOT'O CIICKTpaA.

2 B moxosmemcs atroMe BOZOPOAA JJIEKTPOH Mepemen ¢ 5-T0 YHepreTHYecKoro
YPOBHA B OCHOBHOE cocTOssHME. Kakyio ckopocTe mpHoOpen aToM 3a cyer
ucryckauus GoroHa?

3 Ilecm — ¢yHKOUSA DIEKTPOHA B OCHOBHOM COCTOSHHM aTOMa HMEET BHI:

w(r)=

. Halitu cpenHee paccTossHue <r> 3J€KTpOHA OT sApa.

4 Hammcats (opmMyny >SIEKTpOHHOW KoHpurypammu atomoB: 1) amomuHus (Z
=13), 2) aprona (Z=18).

5 Ompenenure AIWHY BOJIHBI CaMOW IIMHHOBONHOBOW smHMH Ko — cepun
PEHTTEHOBCKOTO XapaKTEPUCTHYECKOT'O0 CIEKTpa, €CIW aHOJI PEHTTeHOBCKOM
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TpyOKH HM3TOTOBJIGH M3 IUIATHHBL. [IOCTOSHHYIO SKpaHUPOBaHUS G NPUHSATH
paBHOH 1.

6 MoseT TM BEKTOpP MAarHHTHOTO MOMEHTa OPOWTAIBbHOTO MOMEHTa HMITYJIbCa
3MIEKTPOHA YCTAHOBUTHLCS CTPOrO BAOJbL JIMHUNW MarHUTHONW uHAyKnuu? OTBET
000CHOBATE.

Bapuanr 4.

I. CpaBHuUTE MHHUMaNBHYIO 4YacTOTy cepud JlaiiMaHna VMHH M MakCHMaJIbHYIO
4acTOTy VMak JWHUHM H3JIydeHus cepun bampmepa.

2. ®otoH ¢ ’Heprueit 25,0 3B BRIOBIBAET 3JIEKTPOH U3 MOKOSMIETOCS aTOMa BOJOPO-
Jla, HaxoJIMIIETOocss B TNEPBOM BO30YXIEHHOM cocTossHUM. C KakoW CKOpPOCTHIO
OyZeT IBUraThCs 3JIEKTPOH BJATH OT siapa?

3. DNeKTpoH B aTOME BOJOpPOJa HAXOOUTCSI B B OCHOBHOM COCTOSIHUH,

OMHUCHIBAEMOM BOJHOBO# (yHKIIHEH: y=Aexp(=r/n) Haiitu suepruio
snexkTpoHa E u pamgmyc nepBoit 6opoBckoii opoutsr r1. (Ykaszanme: Mcmonssyiite
ypaBHeHue lllpequnrepa).

4. Kakue u3 Gopmys 3JIeKTPOHHOIM KoHDUTrypauu sBisitoTcsl BepHbiMU?  Kakum

3]IEMEHTaM OHHU COOTBETCTBYIOT?  1). 15°25'35°3p° 2). 1s22s2. 3). 1s22s22p63s1.
4). 1s22s22p63s33p6.

5. Onpenenure MOCTOAHHYIO  SKPAaHUPOBAHUA G IUIA L cepud PEHTTEHOBCKOTO
XapaKTEePUCTUYECKOTO H3IyUEHHUs, €CIM MpHU Iepexoje JJIEKTPOHA B aroMme
Bosibpama ¢ M obosouku Ha L 000JI0UKY JUIMHA BOJHBI HCIYCKaeMOro (OoToHa
cocrapiser 140 HM.

6. OmpenenuTsh MUHUMAIBHBIA YTOJI MEXKIy HAlPAaBICHUEM BHEIIHETO MAarHUTHOTO
Mol M OPOMTANBHBIM MEXaHUIECKHM MOMEHTOM MMITYJIBCA DJIEKTPOHA C TIIaBHBIM
KBaHTOBBIM YHCIOM N = 3.

Bapuanr 5.

1. Kakas u3 cXeM OHEpPreTMYecKuX YypOBHEH, NpPHUBEIEHHBIX Ha puc.1-3
E E E COOTBETCTBYET DJIEKTPOHY B arome
n=4 BOJIOPOJIa, B MOTEHIUAIbHOU SIME C
n=6 n=4  OECKOHEYHO BBICOKHMHU CTEHKaMH,
n=3 ‘;j el KBaHTOBOMY rapMOHHYECKOMY

- n=3 =2 ocuWLIATOPY?
n=2 2. Omnpenenuth JUIMHY BOJIHBI JI€
n=t nt 2=1" Bpoiins ans 31IEKTPOHA,
Puc. 1. Pre. 2. Puc. 3. HaxXOoJsIIEerocss B aToMe BOAOpOja Ha

BTOpPO# OOpPOBCKOH opOuTE.
3. CobGcrBeHHas (yHKIMS, ONUCHIBAIOIIAS COCTOSHHE OSJEKTPOHA B aTOMeE
BOIOPOJA, HMEET BHJ: HAXOMUTCS B COCTOSIHHH, ONHCBIBAEMOM BOJIHOBOH

byHkuueit: py(=Cexp(-r/a) e a = 4meoh2/(me2) — mepBblit OOpOBCKHit
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paauyc. Omnpenenuth paccTOSHHE, Ha KOTOPOM BEPOSTHOCTh HAaXOXKACHHS
3JIEKTPOHA MaKCUMaJIbHA.
4. Hantucatb GOpMYIIBI 2JIIEKTPOHHOTO CTPOCHHUS aTOMOB:
1) xanbrus (Z =20), 2) azota (Z =7), 3) neona ( Z = 10).
5. B arome Boab(dpama 3nekTpoH mepemnies ¢ M — obonouku L - 0bomouky.
Onpenenutb  SHEPru0  HchymeHHoro  ¢oroHa. [IpUHATE  MOCTOSHHYIO
SKpaHUpOBaHUS G = 5,63.
6. Onektpon Haxomutcss B f — cocrosHuu. Haiitm opOuTanbHbIH MOMEHT
UMITYJIbCa 3JICKTPOHA W MAKCUMAJIbHOC 3HAYCHHUEC IMPOCKIWHN MOMEHTA UMITYyJIbCa
LIH na HampaBiieHHE BHEIIHETO MarHUTHOTO MOJIS.

KontponbHas padora Ne6 mo Teme « KBanToBas pusukay

BapuanTt Ne 1
3agaua 1. Kakyro ycKOpSIOUIyio_ pa3HOCTE NOTEHHHAOB U NOMKEH MNpOUTH
SJIEKTPOH, YTOOBI JTHHA BONHEI A¢ bpowins A O0vna pasHa 0,1 HM?

3amaua 2. DNEKTpOH C KuHeTHYeckod osHeprmed T = 15 »B mHaxomgutcs B
METANINYeCKOW TbUIMHKE guameTpoM d=IMxmM. OLEHUTHP OTHOCHTEIBHYIO
HETOYHOCTH AV/v, C KOTOPOH MOKET OBITh OIpe/ieJieHa CKOPOCTh AIEKTPOHA.

3amaya 3. Hammcate ypaBHenue lllpennHrepa 1uist 3eKTpOHA, HaxXOJSIIErocs B
BOZOPOJIOTIOAO0OHOM aTOME.

3amaua 4. T['epmanmeBsiii oOpasen HarpeBaroT oT 0 mo 17 °C. [IpuanMas mupuny
3anpemenHoil 30He Tepmanus AE = 0,72 5B, ompemenntb, BO CKOJIBKO pa3
BO3PACTET €ro yAeIbHasl MPOBOAUMOCTD.

BapuanaTt Ne2

3amada 1. OnpenenuTs IUHY BOJHEI e bpoiins A 31eKkTpoHOB, 60MOapAUpPYIOIINX

aHTHKATOJl PEHTICHOBCKOW TPYOKHM, €CIIM TIpaHHIa CILIOIIHOI'O PEHTTCHOBCKOTO

CIIEKTpa MPUXOAUTCA HA IJIUHY BOJIHBI A = 3 HM.

3agaua 2. HMcmone3ysd COOTHOIICHHE HEOIpeAeNeHHocTe Ax-Ap> h HaiTu

BEIpQ)XEGHHUE, [03BOJAIOIIEE OLIGHUTh MHUHHMAaJbHYIO »Hepruto E osnexrpona,

HaXOJALIET0Cs B OMHOMEPHOM NOTEHIMAIBHOM SAIIMKE MIMPUHOI .

3agaua 3. JloxaszaTp, uTto eciau V-QyHKINS LUKIMYECKH 3aBUCUT OT BPEMEHH, T.€.

w(x,t) = exp(— - Ey (x)
h , TO IUIOTHOCTh BEPOSATHOCTH €CThb (YHKLUHUS TOJIBKO

KOOPJINHATHI.

3amada 4. Onpenenuts yposeHs @epmu EF B cOOCTBEHHOM MOIYIPOBOIHUKE, SCITH

sHeprusi AEo axtuBammm para 0,1 »B. 3a HyneBodf ypoBeHb oTcUeTa

KHHETHYECKOW OHEPTUU  DJJCKTPOHOB INPUHATH HU3MIHHA  YPOBEHb  30HBI

MIPOBOJUMOCTH.

BapwuanTt Ne 3.

3amada 1. DIEKTPOH ABMUKETCS MO OKPYKHOCTH paxuycoMm r = 0,5 cM B OTHOPOJHOM
MarHuTHOM mone ¢ uaayknue B = § mTn. Onpenenuts 1muHy BOJIHE e bpoins A
snekTpoHa. (0,1 HM).

3agaua 2. [IpunsaB, uTo MUHHManbHasg 3Heprus E HykioHa B anpe paBHa 10 M»aB,
OIICHUTH, UCXO/ U3 COOTHOIICHHS HEONpeeICHHOCTEH, INHEHHbIE pa3Mephl sSaApa.
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3amaya 3. DJEKTPOH HaxoguTcsi B OECKOHEYHO TIJIYOOKOM MPsIMOYIOJIbHOM
OJHOMEPHOM MOTEHIHAJIbHOM SIIUKE IIHPHHOH L. Hanucate ypaBHeHHe
Hlpeanarepa u ero pemieHue (B TpUTOHOMETpUYecKoW ¢opme) i obmactu 2
(0<x<l).
3agaua 4. OueHuTh Temnepatypy TKp. BBIPOXKICHUS Kallusd, €CIU MPHUHATH, YTO Ha
KQXKABIH aTOM KaJusl IPUXOJUTCS 110 OJTHOMY CBOOOJHOMY 3iieKTpoHy. IlnoTHOCTH

kamust 860 kr/m3. MonspHas macca xamus M = 39,1 r/monb. (YkazaHue:
21,2
_ 272' h n2/3
€. —
TEMIIEpATYypa BRIPOKIAECHHUS ONPENEIIETCS BEIPAKEHUEM km ).

BapuanTt Ne 4.

3amayga 1. DneKTpoOH ABMXKETCS cO cKopocThio v = 200 Mwm/c. Onpenenurts MY
BOJIHBI ie bpoiins A, cunTast IBMKEHUE 3JICKTPOHA PENSTUBUCTCKUM.

3agawa 2. Hcmonp3ys cooTHomieHne HeompeneneHHOCTH AE-At > h, omneHuth
mupuHy I’ sHepreTudeckoro ypoBHS B aTOMe€ BOAOPOJa, Haxojsuierocda: 1) B
OCHOBHOM COCTOSIHWH; 2) B BO30Y)XKIEHHOM COCTOSIHMM (BpeMs T XH3HH aToOMa B
BO30YKJCHHOM COCTOSTHUH paBHO 10-8 c).

3amaya 3. M3BecTHa BONHOBas (pyHKIHMS, ONMMCHIBAIOLIAsl COCTOSIHHE 3JEKTPOHA B
MOTEHIUATbHOM smuKe mupuHo /: y(x)= Cl sinkx+ C2coskx. Ucmomssys
rparmanabie yenoBug (o) = 0 uw  y(l) = 0 omnpexgenuts koddpdumuent C2 u
BO3MOXXHBIC 3HAa4CHHMsI BOJHOBOI'O BEKTOpa K,Ipp  KOTOPOM  CYIIECTBYIOT
HETPHUBHAJIBHBIC PEIICHUSI.

3amaga 4. OmnpenenuTs MaKCUMalbHYIO CKOPOCTh 3JIEKTPOHOB B MeETaJIe IpH
temmepatype T= 0 K, ecniu ypoBers @epmu F = 5 3B.

BapuanTt Ne 5.

3amaga 1. OmnpenenuTs MIWHY BONHBI JA¢ bpoims K 3JeKTpoHa, €Cld ero
kuHeTHdeckas sHeprus T =1 x3B.

3agaua 2. MHcmonp3ys COOTHOIICHHE HEOMpeaelieHHOcTed AX-Ap> h  oineHuTh
HU3LIMNA DJHEPreTUYECKUl ypOBEHb DJJIEKTpOHAa B aroMe Boaopona. IIpunsaTh
JuHeWHble pa3Mepsl atoma | = 0,1 HM.

3agava 3. YacTuna B NOTEHIHAJIBHOM SIIMKE HAaXOJUTCA B OCHOBHOM COCTOSHUU.
KakoBa BeposTHOCTs W HaXOXACHHS YacTULBI: 1) B CpelHEH TpeTH fAIuKa; 2) B
KpalHel TpeTu Amuka?

3agaua 4. OmnpeaenuTh IIUPUHY  3aNpelICHHOW  30HBI  COOCTBEHHOTO
HOJIyNIPOBOHUKA, eciu npu temneparypax T1 u T2 (T2 > T1) ero conporusienus
COOTBETCTBEHHO paBHHEI R1 u R2.

TecTsl 1151 TEKYLIEr0 KOHTPOJIs.

3. TecrTsl A1 TeKyIIero KOHTPOJIsI.

Moayas 1-5. N3 tem 1-10 mo BbIGOpY 1.1.Mogenu MEXaHHUKH: JacTHLa
npenojaBaTelsi BBLINOJIHsSETCE B ceMecTpe 7-8 (MaTepuanpHasl TOYKa), CHCTEMa YacTHII,
TeCcToB. abCONFOTHO ~ TBEPIOE TENO, CILIONIHAS

cpena.

1. KuHeMaTHKa MaTepHAJILHON TOYKH



4.1.

1.2.Cucremsl oTcyera.

1.3.KoopanHaTHSIi,
€CTECTBEHHBIN
JIBIDKCHHS] MaTepuaibHOM Touku. CBs3b
MEXIy BEKTOPHBIM M KOOPAWHATHBIM
Croco0aMu OIUCAHUS IBIKCHUSL.

BEKTOPHBI,

Croco0bI OIMMCaHusA

1.4.Ilepemenienue,  myTh,
YCKOpeHHe MaTepHanbHON
HopmanbHoe u TaHreHIUaNIbHOE
YCKOPEHHsI YaCTULBI IIPH KPHBOJIUHEHHOM
JIBUKECHUU.

CKOPOCTB,
TOYKH.

2. JMHAMMKa MATepUAJbHOI TOUYKH

2.1.1lepBblit 3akoH HproToHa, (3aKOH WHEpIHUH),
Macca, CAUHHUIBI I3MEPEHUST MACChL

2.2.Cwisl B MEXaHUKE:
TSDKECTH, BEC Teja, CHila CyXOro TPEHHs, Cuiia
ympyrocry,
Apxumena, culia KyJIOHOBCKOTO B3aHMOJICHCTBUS,
cuna Jlopenna.

CUJla TATOTCHUA, CHIIA

BA3KOT'O TpEeHUs, culia culia

2.3.Bropoii, Tperuii 3akoHbl HbIOTOHA, €IMHMUIIBI
U3MEPEHHUs CHIIBL.

3. Kunemartuka " JUHAMHUKA

BpalaTeJbHOro ABHKCHU .

3.1.VrioBast CKOpPOCTb M YIJIOBOE YCKOPEHHE MpU
JIBMKEHMHU IO OKPY’KHOCTH, MX CBSA3b C JIMHEHHOMN
CKOPOCTBIO U IMHEHHBIMH YCKOPEHHUAMHU.

3.2. IoctynarensHOe W BpaIlaTeIbHOE JBIKCHHUE
TBEPJOro Tela.

3.3. VpaBHEeHHE IBIKCHHS TEla, BPAIAIOIIErocs
BOKpPYI' HENOJABW)XHOW OCH. MOMEHT CHIBl H
MOMEHT MHEPLIUH TeJla OTHOCUTEIILHO OCH.

3.4.MomeHT
MOMEHTA UMITYJIbCA.

HUMITYJIbCA. 3akoH COXpaHCHUA

3.5. JIBWKeHHE B LCHTPAIBLHOM II0JIE.

3.6. PaGora, MOLIHOCTb, KHHETHYECKAs 3HEPTHs
IIPY BPALaTeIbHOM JBH)KCHUH.

4. Pa6ora, MOLIIHOCTD, JHEPTHsl, 3aKOHBI

coXpaHeHHsl.
3aKOH  COXpaHEeHHs UMITyJbCca.  3aKOH
JBIDKCHHS ~ LIGHTPa  MHepuuH.  PeakTuBHOE

newkenne. Popmyia [{xonkoBckoro.
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4.2. Pabora. MomHocTb.

4.3. Kunernueckast Heprs.

4.4, DHeprusi B3auMojeicTBHs. [loTeHIMATbHASL
SHEprus ymnpyroctd. IloTeHIMalbHAS SHEPrUst
TATOTCHUS.

4.5, CBsi3b MOTEHIUATBHO CHIIBI c

MOTEHINAIBLHOM YHEPrHEi.

4.6. 3aKOH COXpPAaHEHHs SHEPTHU B MEXaHHUKE.

4.7. Ces3b  30KOHO8 COXpAHEHUusi ¢ cummempuerl
npocmpancmea u epemenu. KoHcepBaTHBHbBIC H
JIMCCUMATUBHBIC CHUCTEMbL. BHYTPEHHsS SHEprsi.

O0wedu3nyeckuii 3aKk0H COXPaHEHUs SHEPTHUH.

5. CrneunajabHast
otHocuteabHocTH (CTO).

Teopust

5.1. Mocrynatel JitHimTeitHa. OTHOCHUTEIBLHOCTD
OIHOBPEMEHHOCTH.

5.2.TIpeobpa3oBanust Jlopenua. VMHBapuaHTHOCTH
3aKOHOB IIPUPOJIBI OTHOCHTEIHHO MPe0Opa3oBaHMil
Jlopenna.

5.3./lnvHa Ten B pa3sNMYHBIX CHCTEMAaX OTCHUETA.
JlnuTensHOCTh  COOBITMH B PasHBIX CHCTEMax
orcuera.  PensTuBuCTCKUI

CKOpOCTEH.

3aKOH CJIIOXKCHUA

5.4. NnTepBan Mex 1y COOBITHAMU.

5.5.OCHOBHOH 3aKOH PEJIITUBUCTCKON JUHAMUKH
(2-i1 3axkon Hetorona B CTO).

5.6.0Heprusi B PENATUBHCTCKOM  JMHAMHUKE.
OHeprus 1nokos.
6. OcHoBbl MKT rasos.
6.1. TepmonnHaMuueckue
napamerpsl. Temmeparypa.
6.2. Mogens  uMAaeanbHOro  rasa.

OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHIECKOH
TEOPHH.

6.3.
UJICaIIBHOTO Ta3a.

YpaBHeHue COCTOSTHUSA

6.4. 3aKOHBI HICATLHBIX FA30B.



6.5. MakcBeioBckoe
pacnpe/ielieHHe MOJIEKYJ HMIEalbHOrO Tasa o
ckopoctsiM. Omneit HITepHa.

6.6. WpeanpHblii ra3 B CHIOBOM

none. Pacnipenenenue bonbimana. bapomerpuueckas
dbopmyna.

6.7. Pacnipenenenue Makcsemna—
Bonbimana.

7. IlepBoe Ha4aja0 TEePMOAMHAMHUKM M
ero mNpUMeHeHHe K  u3ompoueccaMm M
KJIACCHYECKOit Teopuu TeNnJI0eMKOCTH
H1eaJabHOro ra3a.
7.1. TlepBoe Hayaino TEPMOJUHAMUKH.
Buyrtpennsss  sHeprus.  Pabora raza  mpu
HM3MEHEHHHU ero o0bema.
7.2. Temnora. TemioeMKOCTb.
7.3. TlpumeHneHue TIepBOTO Havana

TEPMOIMHAMUKH K H30MponeccaM. AnuabaTHBIi
npouecc. YpasHenus Ilyaccona. Pabora rasa B
amrabaTHOM TIpoIecce.

7.4. Knaccugeckast TEopHs TEII0eMKOCTH

HUICAIBbHOTO rasa.

8. Bropoe HaYa10 TePMOAHHAMHKH.

8.1. Bropoe Havano TepMOINHAMHUKHL
HeBO3MOXXHOCTh BEYHOTO JIBUTaTellsi BTOPOrO poja.

Jpyrue (hopMyITUPOBKH BTOPOTO Hayasia
TepPMOANHAMUKH.
8.2. M3onupoBaHHBIE M HEHW30JMPOBAHHbBIC

TEPMOANHAMHNYECKUE CHUCTEMBI.

HeoOpaTHMBble MPOLECCHI H IUKIIBL.

OOpatumble U

8.3. Luxn KapHo. Makcumanbhsiit KIT/1 TeroBoit
MaruuHbL XO0IOMIbHAS MALIHHA.

8.4. OHTponus. TepmoanHaMH4ecKHit u
CTATUCTHYCCKUH CMBICI IOHSTHS SHTPOIUN.

8.5. IlonsTe TepMOAMHAMUYECKON
BepoaTHOCTH.  CTaTHCTHYeCKHMH CMBICI ~ BTOPOTO
Hayasna TEPMOIUHAMUKH. OHTponus Kak

KOJINMYECTBCHHAsT MEpa CTPEMJIEHUA OT IOpsAAKa K

XaO0TUYHOCTHU B COCTOSIHUH TEIJIOBOI'O PaBHOBECHS.

8.6. ITpuHIMI BO3pACTaHUSI YHTPOIUH OTKPHITOM

67

CHCTEMBI.
8.7. Wnen cunepreruku. Camoopranusanus B
JKUBOI M HEXKMBOW TIPUPOJIE.

9. JJeKTpocTaTHKA

9.1 3akon  Kynona.  HampskeHHOCTB
9IIEKTPOCTATUYECKOTO MOJISL.

9.2. Tlotox  BekTOpa  HANpPSHKEHHOCTH
3IEKTPOCTATUIECKOTO TIOJISL. Teopema
Octporpanckoro—I'aycca.

9.3. Pabora ¥ mOTEHUHMAJbHAS SHEPIHUsL.

CBs13b MEKAY HAIIPSHKECHHOCTBIO M ITOTCHIMAIIOM.

9.4. JTurons BO BHEIITHEM
JIEKTPOCTATHYCCKOM I10JIE

9.5. JlvnekTpuku. ITonsipu3oBaHHOCTB,
JIMDIIEKTPUYECKast BOCHPUMMYHBOCTb,
JIM3JIEKTPUYECKast IPOHUIAEMOCTD BEIECTBaA.

9.6. Bexropst HaNpPSHKEHHOCTU u
9JIEKTPUYECKOr0 CMEIICHHUs, UX CBS3b C BEKTOPOM
nossipu3oBaHHocTH.  Teopema — Ocrporpajckoro—

Faycca JUIS TIOJIST B JUDJIEKTPHUKE.

9.7. [IpOBOZHHMKH B 3JIEKTPOCTATHYECKOM
oJe.

9.8. ONeKTPOEMKOCTh MIPOBOJIHUKA.
Konpnencaropst.

9.9. DHeprusi 3apsHKEHHOTO POBOIHHKA,
KOHZIGHCATOpa.  DHEPrusi  AIEKTPHYECKOrOo  IOJISL.

OO0beMHast INIOTHOCTD YHEPTUH.

10. TlocTOSIHHBII TOK.

10.1. Ipupona Toxka B Meraiuiax. OTIBITHI
Mannensimrama u [lananekcu, Toamena u Crioap-
Ta.

10.2. Dmnekrpuueckuii Tok. CBf3b CHIBI TOKa C

BEKTOPOM IUIOTHOCTH TOKa.

10.3. 3akonsl Oma u J[xoyns —JleHna B JOKaIbHOM
(muddepennnansHoil) hopme U X 000CHOBaHHE C

TTO3UITHIA KJIACCUYECKOM TEOPUH
JIEKTPOIPOBOHOCTH METALIOB.
10.4. Bakonmsl Oma wu J[Dkoyns —JleHua Jyist

OHOPOAHOI'O Y4JacTKa LEIH.



10.5.  ComporuBneHue
TMocnenoBarensHoe W MapalUIelbHOE COECHAHHEHHE
COIPOTHBIICHUH.

NIPOBOAHHUKA.

10.6. VYcmoBusi cymiectBoBaHHS Toka. CTOpOHHHUE
cuisl. D.J1.C.

10.7. 3akon Oma Jyuii HEOJHOPOJHOTO y4acTKa
uenu. 3akoH OMa JJIst 3aMKHYTOM LIeTH.

10.8. IlpaBuna Kupxroda mis pacuera
Pa3BETBIICHHBIX LETICH.

Monayas 6-10. Ilo BbIGOpY npenoaaBaTess
M3 JAaHHOI'0 CIIMCKA BHINOJIHsIeTCs 7-8 TecTOB.

11. MarauTHoOe noJie B BAKyyme

11.1. MaruuTtHOE MarHutHass UHIYKIHSL.

JIuHUM MarHUTHON MHAYKIIMU.

oe.

11.2. 3akon buo—CaBapa—Jlamaca.

11.3. HampsbkeHHOCTD MarHuTHOTO ToJsl.
MarsuTHOE MOJEe MPSIMOTO TOKA, KPYTrOBOTO TOKA,
coleHOMza ¢

JIBIDKYLIETOCS 3apsijia.

TOKOM. MaruuTtHoe noie

11.4. Iupkynsauust BEeKTOpAa MAarHUTHOW HMHIYKLIMH.
MarsuTHOE 0JIe JTHHHOTO COJICHOM/A ¥ TOPOH/A.

11.5. Tloms BuXpeBblE U IOTEHIHAIbHBIE. IIOTOK
BEKTOpa MarHuTHOM uHaykuuu. Teopema I'aycca
JUISL MATHATHOTO TTOJISL.

12.  DieKTpOMarHMUTHasi HHAYKIHS

12.1. DnekTpoMarHUTHasE WHAYKLUSA. BBIBOJ 3aKoHa
9NIEKTPOMArHUTHOH — MHIYKLHU
COXpaHEHHs SHEPTHH.

us3 3aKOHa

12.2. Tlpasuio JleHna.

12.3. D.A4.C. wuHAyKIMH B

HEMOJABWXHBIX IPOBOJAHUKAX.

JBIDKYLIMXCS U

12.4. TlpuHuun JIeCcTBUA TeHepaTopoB
[EPEMEHHOr0 TOKA.

12.5. BuxpeBble TOKH.

12.6. UnnyktuBHOCTE KOHTypa. VIHIYKTHBHOCTH
COJICHOM/IA.

12.7. SIBnenue CaMOWHIYKIIMH. 9.J.C.

CaMOWHJIYKIIHH.
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12.8. Toxu npu 3aMbIKAaHUM M Pa3MBIKAHUH LEIH
MIOCTOSIHHOTO TOKA.

12.9. SIBiieHue B3aMMHOI WUHIYKIUH.
Tpaschopmaropsr.
12.10. MarnutHas 3Heprus Toka. [lnorHocTb

9HEPTHU MarHUTHOTO TOJISL.
13. MaruuTHoe 1moJjie B BellecTBe

13.1. MarHutHble cBoOiicTBa BemecTBa. OpOUTAIBHEIE
U CIIHHOBBIC MarHUTHBIE MOMEHTBI JJIEKTPOHOB.

13.2. HamaruuuuBaHune HapaMarHeTHKOB u
JINaMarHeTHKOB.

13.3. HamarHu4eHHOCTb. MarnuTHas
BOCIIPUMMYHBOCTD u MarHuTHas
MPOHHIIAEMOCTh BEIECTBA.

13.4. HanpspkeHHOCTh MarHUTHOTO nonst L{upkyssiiys
HAIPSDKEHHOCTH (3aKOH MOJIHOTO TOKA).

13.5. VcmoBuss Ha  rpaHume  pasjena  ABYX
MAarHeTHTOB.

13.6. ®MeppoMarHeTHKH W HX CBOMCTBAa. JlomMeHHas
CTPYKTYypa.

13.7. MarsuTHSBIi THCTEPE3HC. PaGora
nepeMarHu4uBaHus (eppomarseruxa.

Marnuroctpukius. Touka Kiopu. ®epputsr.

14. Mexannyeckue ¥  JJIeKTPOMATHUTHBIE
KoJIe0aHusl
14.1. VYpaBHeHHE  TapMOHMYECKHX  KojleOaHHil.

VYupyras 1 KBa3Hynpyras CIia.

14.2. uddepenumanbHoe ypaBHEHHE
MPYKHHHOTO MasTHHUKA, €r0 PeLICHHUE.

JBYDKCHUSA

143. Awmmuryma, Kkpyrosas  dyactora, ¢asa
rapMOHHYECKOTO KONIeOaHuUsL.

14.4. BexropHas auarpamma.

14.5. DHeprus rapMOHHYECKOrO KOJICOAHHU.

14.6. Maremarudeckuii  MasTHHK.  Dusndeckuii
MasTHHK.

14.7.  KonebarenbHbIil KOHTYP.



14.8.

14.9.

CroxeHue OJIMHAKOBO HaIpaBJICHHbBIX
KoJeOaHUH OIHOM 4YacTOThI, OJIM3KHMX YacToOT,
KpaTHBIX CnoxeHne  B3aHMHO
HEePIEHAUKYISPHBIX KoJieOaHHH. durypst
Jluccaxy.

qacToT.

Konebanust MasTHUKa C

HPYXHHHOT'O
tpenueM. JluddepeHimanbHoe ypaBHEHHE €ro

npukeHust. Pemenne ypasHenns. Koapdunuent

3aryxanus. JlorapudmMuYecKuii  JEKPEMEHT.
J1oO6poTHOCTS. Tlepuon 3aTyXaloLUIMX
KOJIeOaHHiA.

14.10. CeobGomuble 3arTyxaroipe KojiebaHuMs B

konebarerapHOM KoHType. Juddepenuunansaoe
yYpaBHEHHE M €ro peleHne. XapaKTepHCTHKU
3aTyXaHHsL.

14.11. BeiHYyX/ACHHBIE KONEOaHUS OCLIILIATOpA MOJ

15.1.

15.2.

15.3.

15.4.

15.5.

15.6.

JIEMCTBUEM BHELIHEH CHHYCOMUIAIbHOW CHIIBL.
JuddepennmansHoe ypaBHEHHE U €r0 PELICHHUE.
Amruiutyna u ¢asza BBIHYKICHHBIX KOJICOaHUH.
Pe3onanc. BbIHYXI€HHBIE 3JEKTPOMArHUTHbBIE
koneOanus. YacToTHbIC 3aBUCUMOCTH aMIUIUTY.
TOKA, HANPSHKEHUH, caBura a3 MeKay TOKOM U
HaIpsHKEHHEM.

15. IlepemMeHHbIi TOK
KBazucranuonapusiii Tok.

JeiicTBytomee u
IIEPEMEHHOI0 TOKA.

cpeanee 3HAYCHUA

COHpOTI/IBHeHI/Ie, WHAYKTUBHOCTH U €MKOCTH B
neny nNepeMEeHHOro Toxa.

3akoH OMa JuIsl LeTieid IepeMeHHOr0 TOKa.

BekTopHbIe qrarpaMMbl B METOJI KOMILIEKCHBIX
AMIUIUTY/L.

Pesonanc B MOCJIeI0BATEIbHON "

Hap&HHCHLHOﬁ Tenu.

16. YpaBHenust MakcBeJl1a

16.1. OcCHOBHBIC

9KCIIEPHMEHTATbHbIC 3aKOHBI
aneKTpoMarnetmsma: 3akoH ®apanes-
MakcBeia, 3aKOH ~ [OJIHOTO  TOKa,

teopema Ocrporpajckoro—I'aycca s
CTaTHYeCKOro 9JIEKTPHYECKOTO |
MarHUTHOTO TOJIeH.
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16.2

16.3.

16.4.

16.5.

17.1.

17.2.

17.3.

17.4.

17.5.

17.6.

17.7.

18.1.

18.2.

18.3.

. Dusnyeckuil CMBICI KaXIOro M3 ypaBHEHHI

Makcsenna.

Tok cmemeHus. YpaBHeHuss MakcBemia B
HHTETpaIbHON (hOpMe B Cpejie U B BaKyyMe.

Vpasuenus MakcBemia B audpepeHnnanbHONR
(bopme, UX poIb.

Ilonnast cucrema ypaBHeHWii MakcBema.
DJeKTpOMarHuTHbIE BOJIHBI. CoiicTBa
IEKTPOMArHUTHBIX BOJIH: MONEPEUHbIH

XapakTep DJICKTPOMArHUTHBIX BOJIH, CKOPOCTb,
nojsipusanus, ITUIOTHOCTH
JJICKTPOMAarHuTHBIX  BOJIH,
MHTCHCUBHOCTD DJIEKTPOMAIrHUTHBIX BOJIH.

SHEPrUn

IIOTOK JHEPruy,

17. Mexannyeckue ¥  JJIeKTPOMATHUTHBIE
BOJIHBI.

BonnoBoe  nBmKeHwe. IpononbHble "
MoTnepeyHbIe BOJTHBI. CkopocTh

pacrpocTpaHeHus BOIHOBOTO (poHTa.

BonnoBoe ypaBHeHue.
Oerymieit BonHbL. JlMHA  BOJHBI,
YHCITO.

VYpaBHeHHE IUIOCKOH
BOJIHOBOE

OHeprus Oerymeil BomHbL IloTOK OSHEprum.
Bekrop YMmoBa. IHT€HCUBHOCTD BOJIHBL.

Crosiure BOJHBI. YpaBHEHHE CTOAYEH BOJIHBIL.
V3ael M IMYYHOCTH
CobcTBeHHbIE KONIEOaHUs CTEPIKHEN U CTPYH.

crostueit BOJTHBI.

DJIeKTpOMarHuTHbIC BOJIHBI. YpaBHeHue
TUIOCKOH 27IeKTPOMarHUTHON BONHBL. BonHoBoe
ypaBHEHHE. dazopas CKOPOCTb

SIIEKTPOMArHUTHBIX BOJIH.
Bekrop YmoBa-TloiiHTHHTa.

Hctounnku snexTpomarHuTHbIX BoiH. Illkama
3JIEKTPOMArHUTHBIX BOJIH.

18. UnTepdepenuus
Wutepdepennus BonH. KorepeHTHOCTH BOJH.

Mertozpl MONTydYeHUs] KOT€PEHTHBIX HCTOYHHKOB
CBeTa U HaOIOICHYS HHTEeP(EePEHIUH.

O6mue yCIoBHS
MaKCUMyMOB U

UHTEp(EPEHINOHHEIX

MHUHHUMYMOB CB€Ta  JBYX

KOT'€pEHTHBIX BOJIH.



18.4. UnrepdepeHIMOHHbIE TOJNIOCH! OT ABYX Iueneil
Ha IIOCKOM 3KpaHe (Merox FOHra).

18.5. HurepdepeHunss B TOHKHX IUIeHKax. [lomocs
paBHOro HakiOHa. [10JOCHI PAaBHOM TOJIIMHBL
Konbua Herorona.

18.6. Ilpocetnenue ontuku. MuTEpdHEepOMeTpHI.
19. Indpakuusi CBETOBBIX BOJIH.

19.1. udpaxuus Ipunnun  T'rolirenca-

Openensa. udpaxkuus Ppenens. Meron 30H
Openens. Jubpakius Ha KPyriaoM OTBEPCTHU U

CB€TAa.

JIHCKE.

19.2. Mudpaxuus Opaynrodepa Ha mend H Ha
TU(HPAKIMOHHON peleTKe.

19.3. CnekrpanbHoe —pasnokeHue. Paspemrarornast
CIMOCOOHOCTH CIIEKTPaTBHBIX HPHOOPOB.

19.4. Unrepdepenuss u  audpakuus CcBeTa IpH

rojiorpaYecKoil 3amucu M BOCHPOU3BEACHHH
UHpOPMALUH.

19.5. ludppakuus peHTreHOBCKHUX iyueil. Dopmyna

Bynsda-bporra.
20. B3anmopeiicTBHe CBETA € BEIECTBOM

20.1. EcrectBeHHbIH U
Tonspusaropel. 3akoH Mantoca.

HOJISIPU30BAHHBI  CBET.

20.2. Tlonspuzauus Opyd  OTPOKECHHH W

NpeoMJIeHNH cBeTa. 3akoH bprocrepa.

CBETa

20.3. Tomspuzams pH JIBOHHOM
JydenpesomieHud. [Tonspu3alnoHHble IPH3MBbI

U NOJIApOUIbI.

CBE€Ta

20.4. UckyccTBeHHAss — ONTHYECKAs

D¢ dexr Keppa.

AHM30TPOIHSI.

20.5. OnTuueckast akTUBHOCTh. BpallieHne miocKocTH

noyspusanuu. Dddexr Dapaest.

20.6. B3aumopeicTBHE HIICKTPOMArHUTHBIX BOJH C
BemectBoM. Jucmepcenst cBera. HopmanbHast u

aHOMaJIbHas1 JUCHIEPCHUs.

20.7. DnemeHTapHas JNIEKTPOHHAS TeopHs
JMCTICPCHH.
20.8. Iornomenue cBera. 3akoH byrepa.
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21. TenyioBoe u3jIy4eHue

21.1. Wznyyenue uepHoro Tena.
OcHOBHBIE CBOJCTBA u
XapaKTePUCTUKU TEIIOBOTO
U3ITy4CHHS: 3JIEKTPOMAarHUTHast
OpHpOJa  TEIUIOBOrO  HM3JIydeHHs,
PaBHOBECHOCTD, JIyYEHCITyCKaTeIbHas
(cnekrpainbHas IUIOTHOCTh
9HEPreTHIECKOI CBETHMOCTH)
JIy4eroromareibHas — CloCOOHOCTb.

AGCOIIOTHO YepHOE TelI0, Cepoe TeJIo.

21.2. TIpaBuio TIpego, 3aKOH
Kupxroda.
21.3. 3akon Credana-bombnmana.

3akoH cMmereHus: Buna.

21.4. dopmyna
Penesi—[Ixxunca.

Buna, ¢opmyna

21.5. KganroBas runoresza Ilnanka.
®opmyna Ilmanka Juis  TEmIOBOrO
U3ITy4CHHSL.

21.6. Onruyeckas MUPOMETPUS.

22. Buemnuii porodddexr.
JKCNepUMeHTAIbHbIE
MOATBeP:KIeHUs
KBAHTOBBIX  CBOICTB
cBeTa.

22.1. ®otroanexkrpuueckuit sddexr. Padorsr A.T.

CroneroBa. 3aKOHbI BHEIIHETr0 (poTodddekTa.

22.2. VpasHeHue DiiHiureliHa uist Gporoappekra.

22.3. HMnynbc ¢orona, macca dQoromna, smeprus dorona.
OO0OCHOBaHHME [aBICHHS CBETa C IO3UIMHA KBaHTOBOM
TEOPHH.

22.4.  Dddexr Kommrona.

23. DKcnepuMeHTalIbHOE
000CHOBaHHE KBaHTOBOK
MeXaHMKH. CrekTphl
aTOMOB. Boanbl e
Bpoiias.

23.1. Jluneituatbie CICKTPBI AaTOMOB.

23.2. Mogenb aromoB 110 Pesepdopay u Bopy.

23.3. Teopus Bopa st aTOMHOTO s1/1pa BOAOPO/AA.

23.4. T'mnoresa xe bpoitst. {udpakiust 3IeKTPOHOB.



23.5. CootHolenus HeonpeaeneHHocreii Ieiizendepra.

24. TIpocreiimue 3aa4u KBaHTOBOI{

MEXaHHUKH.

27.21. VpaBuenue Ilpenunrepa.
CTaTuCTUYECKUI CMBICT BOJIHOBOI (DyHKIMH.

27.22. Yactuiia B IPSMOYTOJBHON IIOTEHLMATBHON sIMe.
ypashenus  Illpenunrepa.
BOJIHOBBbIC DYHKIINH U S9HEPreTHIECKHI CIIEKTP.

Pemenne CoOcTBeHHBIE

27.23. TlorenuuanbsHslii 6apbep. TyHHEIbHBIA 2 hEKT.

27.24. JIuHeitHbIi TapMOHHYECKUIT OCIMILIATOP.

25. CoBpeMeHHbIC NPEACTABJICHHS O CTPOCHUH

aTOMOB.

25.1. YacTtuna
B ceprueckn CHMMETPHIHOM noue.
Boznopononoso0Hbie aToMbl B KBAHTOBOH MEXaHHKe.
Vpasuenne IlpemuHrepa I CTallMOHAPHBIX
COCTOSTHUIA.

25.2. DHepreT
WYECKME  YPOBHH. DHeprus  BO3OYXKAGHHA U
MOHU3AIHH.

25.3. CrexTpbl
aromoB. Bonnosble ¢yHknuu. KBaHTOBEIC UnCIa.

25.4. TIpocrpa
HCTBCHHOEC paCHpPECIICHUE IIIOTHOCTU BEPOATHOCTH
JUIs 2JIEKTPOHA B aTOME BOAOPOAA.

25.5. MHoros
nekTpoHHsle atoMbl. [Ipunnun [laynu.

25.6. Crpyxry
pa SHEPIreTHYeCKHX YPOBHEH B MHOTO3JICKTPOHHBIX
aToMax.

25.7.

Tlepuoanyeckas cucreMa 3neMeHToB MeHeneesa.

25.8. Pentren
oBCcKoe m3mydenue. 3akoH Mosm. TopmosHoe
PEHTTCHOBCKOE H3IIy4eHHE.

26. 3oHHasi TEOPUs TBEPABIX
TeJd

26.1. 3oHHas  CTPYKTypa BHEPreTHYECKOTO  CIIEKTpa
9IEKTPOHOB TBEPAOIO TeJIa.

26.2. 3amonHeHHe 30H: METALIBl, JUIJIEKTPHUKH H
TIOJTYTIPOBOIHUKH.

26.3. Pacnpenenenue @epmu. Yposerb Depmi.
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27.8. TemneparypHast

27. KsanToBas Teopusi
3JIEKTPONPOBOHOCTH MeTaJLI0B u
Moy POBOTHHKOB
DJIeKTPONPOBOJHOCTE  META/IOB.  BhIpoxenue

3JEKTPOHHOTrO Ta3a B MeTalax. TemmeparypHas
3aBHCUMOCTb JIEKTPOIIPOBOIHOCTH METAJLIOB.

SIBnenue CBEPXIIPOBOJUMOCTH. Kyneposckue

JJIEKTPOHHBIE [onsitue

BI:ICOKOTeMHepaTypHOFl CBCPXIIPOBOAUMOCTH.

Mapsbl.

MarHuTHbIe CBOMCTBA CBEPXIIPOBOIHHKA. 3aXBaT U
KBAHTOBAHMEC MArHUTHOT'O ITOTOKA.

TyHHenbHBII KOHTAKT. Dddexr xo3edcona u ero
HpUMEHEHHE.

aﬂeKTpOHpOBO}JHOCTL TIOTYIIPOBOAHHUKOB. ITonstne
IlBIpO‘IHOf;I TIPOBOAMMOCTH.
CoOCTBeHHBIE U NPUMECHBIC  MOJYNIPOBOJAHUKH.

SHCKTPOHHBII‘;I u IU)IPO'—IHBH\/'I TIOTYTIPOBOAHHUK.

ZLOHOPHBIC M aKIENTOPHBIC DHEPICTUICCKUEC YPOBHH.
Vpoens depMu B HOTYIPOBOIHHKAX.

3aBUCUMOCTH
SJICKTPONPOBOAHOCTH MOJIYIIPOBOAHHUKOB.

28. CTpoeHue aTOMHOTO siipa

28.1. CTpoeHre aTOMHOTO si/Ipa.

28.2. Jebekrt macchbl. DHEPrust CBS3H.

28.3. Monenu sapa.

28.4. [Ipuposa saepHBIX CHIL.

28.5. PajnoakTHBHOE M3JIydeHHE W €ro BHIbL.
IIpubGopsl  miast  perucTpauuy  pagdoOaKTUBHBIX
HSJ’[y‘ICHI/Iﬁ MU YacCTHII.

28.6. 3aKOH pPaJMOAKTUBHOIO pacraja.

28.7. 3aKOHOMEPHOCTH Ci-pacriaja u B-pacraja.
29. Snepubie peakuuu
29.1. SlnepHble peakuuH.

I[Ipespamenne saaep.

29.2.

Peakuust nenenus suep. Llennas peakuus aeneHwus.

Pons  meifTponoB.

S nepHslii peakTop.

29.3.
CHHTE3.

TepmosinepubIit

Oueprust 3BE3/1. VYnpasnsemsit

TepMOS{I[CpHBIﬁ CHUHTE3.

30.91eMeHTApHbIE YACTHIBI

30.1. Hepapxust cTpykTyp
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MaTepuu. YacTHibl 1 aHTUYACTHUIIBL.

30.2. Duznyeckuit
BaKyyM.
30.3. CrangaptHas

MOJIENb DJIEMEHTAPHBIX YacTull. KBapku, JenToHbI,
KBaHTHI (DYH/IAMEHTANBHBIX TTOJEH.

30.4. DyHIaMeHTaIbHbIC
BO37€eiiCTBUS. ANPOHBI.

30.5. Snpa aTOMOB.
ATOMBI. MONIEKYIIBI.



JK3aMeHANMOHHBIEe Bonpochl: Pu3nka. 2-3-ii ceMecTpbI

1. Mexannueckoe nBmkenne. OCHOBHbIE KHHEMATHYECKHE XapaKTepucTHku M.T. [lepemernenue,
CKOpOCTh, HOPMAaJbHOE W TAHTCHIUAIBHOE YCKOPEHHS YaCTHULBI TNPH KPUBOJIMHEHHOM JIBHYKCHHUU.
BpamarensHoe ABMKEHUE M.T.

2. 3akonbl Hetorona. IlpuHuun otHocuTenbHocTH [ammnest. IlpeoOpazoBanue [amumes.
Knaccnueckuit 3akoH cnoxeHus ckopocteid. [lepBerii 3akoH Heiorona. IlonsiTHe wWHeprmanbHON
cucreMbl oTcdyera. Macca. Bropoil 3akon Hbrorona. Mmmnynec Tena. YpaBHeHue apuxkeHus. Tperuit
3akoH Hprotona. OCHOBHAs 3a7a4a TMHAMUKH M.T.

3. 3akoH COXpaHE€HUA uMmysibca U €ro NpPUMEHEHHUE. 3aKOH JIBUIKCHHS LHEHTpa HWHEPLUU.
PeakTuBHOE JBUKEHHE.

4. Pabora. Momnocth. Kunernueckas u mnoTeHIManbHas dSHeprus. lloTeHuuanbHas >HEprus
ynpyroctu. IloreHunanbHas sSHeprust TAroreHus. CBsi3b NOTEHLUAIbHOM CHIJIBI C IOTEHLUAIBHOM
SHEprUen.

5. 3aKOH COXpaHEHHs JHEprud B MexaHWKe. KOHCEpBAaTHBHBIC M JMCCHUIIATUBHBIC CHCTEMBI.
Buytpennsis sueprus. O0medu3nuecKuii 3aK0H COXpaHEHUS] SHEPTUH.

6. MOMEHT CHUJIbBI U MOMEHT WHEpHUU TEJIa OTHOCUTEIBHO OCH. YPaBHeHI/Ie JBH)KCHUA TECla,
Bpamlaromerocs BOKpPYr HEMOJBUXKHON  OCH. Pa60Ta, MOLIHOCTb, KHHETUYECKas OSHEprus 1npu
BpamaTeIbHOM JABUXKCHUU.

7. MomeHT uMnynbca. 3aKOH COXpaHEHUs1 MOMEHTA UMITy/Ibca. JIBHKEHHE B LIEHTPAIbHOM IIOJIE.

8. Ocuosuble nonoxkenuss MKT. Mozens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJISKYJISIPHO-
KUHETHYECKO! TeOpHH. Y paBHEHNE COCTOSHHUS UIEABHOrO ra3a. 3aKOHBI UICATbHBIX I'a30B.

9. Wneanbubiii ra3 B cunoBoMm none. Pacnpenenenune Bonmbimana. bapomerpuueckas ¢opmyna.
MakcBeIoBCKOe pacipeeneHle MOJIEKy I HAeIbHOro ra3a mno ckopoctsim. Onsit LTepHa.

10. IlepBoe Hawano TepMoAMHAMUKH. BHyTpeHHss sHeprus. Pabora rasa mpu HM3MEHEHUH €ro
obbema. Temnora. TemnoemkocTs. IIpuMeHeHHe epBoro Hayajia TEPMOJMHAMUKY K H30IPOLIECCAM.

11. Bropoe Hawanmo TepMmoiuHamukd. TemnoBele MammHbl. I{uxkn  Kaprno.  Dutpomms.
CratucTudeckuil CMbICT BTOPOrO Haydajga TEPMOAUHAMHKU. OHTPONHUS KaK KOIHYECTBEHHAs Mepa
CTpEeMIICHHS OT IOpsJIKa K XaO0TUYHOCTH B COCTOSHHM TEIUIOBOTO paBHOBecus. IIpuHIMI BO3pacTaHUs
SHTPOIHUHU OTKPBITOI CHCTEMBI.

12.  Teepmsle Tenma. CTpoeHHE KPHCTANIMYECKHX W aMOPQHBIX TBepAbIX Tel. Kpucrammmyeckme
pemretrku. Tunsl kpructamuioB. JleeKTsl KPHCTAINIECKON penIeTKH. TeroéMKoCcTh KpUCTaIOB

13.  DrnexTpocTaTHKa. OJEKTPUYECKHH 3apsl. 3aKkOoH CcoxpaHeHHs 3apsjga. 3akoH Kymona.
HampsikeHHOCTB U MOTCHIHAN 3ICKTPHUYECKOro MoJisi. [IpUHIUIT CYTepHO3ULIUH.

14. Teopema Octporpazackoro — 'aycca Ui mons B BakyyMme U ee IpuMeHeHue. Ilone paBHOMepHO
3apsDKEHHBIX TeJ: HUTH (LMIIMHPA), IIIOCKOCTH, c(epsl, mapa.



15.  [Jwonekrpuku. Ilonmsgpuszamms  AWSJIEKTPHKOB.  [lodMApH30BAaHHOCTB,  JTMAJICKTPUUYECKAs
BOCTIPUUMYHUBOCTD, AMAJICKTPHUECKAs MPOHUIIAEMOCTh BEIIECTBA. BEKTOp 3JIEKTPUYECKOro CMEIICHUS,
1 HX CBS3b C BEKTOPOM Ioisipru3oBaHHOCTH. Teopema ["aycca uist moss B JUAJIEKTPUKE.

16.  IIpoBOAHHUKH B 3JEKTPOCTATMYECKOM IMOJE. JIEKTPOEMKOCTh NMPOBOJAHMKA. KoOHIEHCAaTOpBI.
DHeprusi 3apsHKEHHOTrO MPOBOJHUKA. DHEPrusl 3apsHKEHHOr0 KOHIEHCATopa. DHEPrHs 3JIEKTPUYECKOro
nosst. O0beMHas INIOTHOCTh SHEPTUH.

17.  Dnextpuyeckuii Tok. 3akonsl Oma u J[xoymns—JIenna B muddepeHranbHON 1 HHTErPaTbHOM
¢dopmax, W UX OOOCHOBaHWE C TO3MLMH KIACCHUYECKOH TEOPHH DJIEKTPOIPOBOAHOCTH METAJIIOB.
ComnpoTuBieHHe npoBoHKKa. [locnenoBaTenbHoe 1 NapauIeIbHOE COEJMHEHNE COTPOTUBIICHHH.

18.  VYcmoBus cymectBoBaHus Toka. Ctoponnme cuibl. D.JI.C. 3akon Oma Is HEOAHOPOIHOTO
yuyacTka Hemd. 3akoH Oma [uis 3amkHyToil memu. [IpaBmna Kupxroda mis pacyera pa3BeTBICHHBIX
LEmen.

19. MarnutHoe nose. MaruutHas HHAyKUUS. JINHUE MarHUTHON WHIYKIMH. 3aKoH bro—
Cagapa—Jlamnaca. HanpspkeHHOCT MarHUTHOTO ToJ1sl.  L{MpKysmsaus BekTopa MarHUTHON
unaykuud. Ilonst Buxpesble U noteHuuanbsble. [lotok Bekropa MarHuTHON uHAykuuu. Teopema
Taycca 1t MarHUTHOTO TIOJISL B BaKyyMe.

20. CunoBoe peiictBue MaruutHoro mois. Cuma Awmmepa, cuna Jlopennma. PabGora mo
TIEpPEMEIICHUIO TIPOBOAHNKA M KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

21. DneKTpOMarHUTHAs HHIYKIHMSA. 3aKOH 3J1eKTPOMAarHUTHOH nHaykuuu. J./1.C. uHAyKIHU B
JBIDKYLINXCSL U HEMOIBIDKHBIX MPOBOAHHUKAX. [IpHHIMI JefiCTBHS T'eHEepaTOpPOB MEPEMEHHOTO
TOKa.

22. HRyKTHBHOCTH KOHTYpa. VIHAYKTUBHOCTH coneHonpa. SIBnenne camounaykuuu. O.J1.C.
CaMOMHAYKIUH. MarauTHast 3Heprust Toka. [[I0THOCTh S9HEPTUH MarHUTHOTO TOJISL.

23. MarnuTHble cBoiictBa BemlecTBa. OpOWTaibHBIE M CIHHOBBIE MAarHUTHBIE MOMEHTHI
2JIeKTpoHOB. HamarnuyuBaHue nNapaMarHeTUKOB M JMaMarHeTMkoB. HamarHuueHHOCTS.
MaruuTtHas BOCIPUUMYMBOCTh 1 MATHUTHAS IIPOHUIIAEMOCTD BelecTBa. DeppoMarHeTuku U ux
cBoiicTBa. /loMeHHas CTPyKTypa. MarHUTHBIN TUCTepe3uc.

24. ®usnyeckue OCHOBBI TEOPHMHM MakcBeia sl SJICKTPOMAarHWUTHOTO TMOJA.  3aKoH
JJIEKTPOMArHUTHOH WHAYKIMH B (opme MakcBemna. BuxpeBoe snekTpuueckoe mojie. 3akoH
MoJIHOTO TOKa B (hopme Makcreiuia. Tok cMmemenus. CucteMa ypaBHeHHE MakcBesuia.

25. CBoOoaHbBIC MEXaHHUUYECKUE KoeOaHusl 6e3 TPEHUs U MPU HANIUYKH TPEHUs. YTpyras u
kBasuynpyras cuna. JduddepeHnpanbHble ypaBHEHHS [BIDKEHHS INPYKHHHOTO MasTHHKA C
TpeHueM U 0e3 TpeHHs U UX pelleHHs. AMIUIMTYZAA, KPyroBas 4acToTa, (aza TapMOHHYECKOTO
xonebanusa. Koapdumment 3aryxanus. Jlorapudmuueckuii gexpemeHnt. JloO6potHocTts. Ilepuon
3aTyXaroLuX KoneOaHuM.

26. BeHYyXICHHBIC MEXaHHYECKHe  KOJICOAaHMS OCIMIUIATOpA II0J JeificTBHEM BHEIIHEH
cHHycounanbHOH cuibl. JnddepennmansHoe ypaBHEHHE M €ro pemeHne. AMmmryna U dasa
BBEIHY)KIEHHBIX KoeOaHuii. Pezonanc.

27. BolHy)XAEHHbIE ODJEKTpOMarHuTHbIe KoneOanus. IlepemenHpli  Tok. YacToTHblE
3aBHCHMOCTH aMIUTHTY/ TOKa, HAIPsDKEHUH, cABHra (a3 MeXIy TOKOM U HAIPSKEHUEM.



28. BomHoBoe aBikeHue. IIpofonbHbIe U HonepedHbie BOMHEL CKOPOCTb PacHpoCTpaHEHHs
BOJIHOBOrO ()poHTa. YpaBHEHHE ILIOCKOH Oerymieil BOJHBI. JIIMHA BOJNHBI, BOJIHOBOE YHCIO.
BoxnnoBoe ypaBHenue. [IIOTHOCTh NOTOKA SHEpruHu (BeKTOp YMOBa). FIHTEHCHBHOCTD BOJIHBI.

29. DneKTpOMarHUTHBIC BOJIHBL. YPaBHEHHE IIOCKOH 3JIEKTPOMAarHUTHOH BOJHEL BomHOBOE
ypaBHeHne. Da3oBas CKOPOCTb 3JE€KTPOMAarHuUTHbIX BONH. Bekrop VYmosa-IloiinTHHTA.
VlcToYHUKH 37€KTPOMAarHUTHBIX BOJIH. IlIkaja 3JeKTpOMAarHUTHBIX BOJIH.

30. I'eomeTpuyeckasi ONTHKA. 3aKOHBI T€OMETPHYECKOI ONTHKU U UX NPUMEHEHHE (IPU3MBL,
IUIOCKHE U CheprUYECKHe 3epKalia, JIMH3BI).

31. Unteppepennus BonH. KorepeHTHOCTs BONH. MeToAbl IOMy4eHHS KOT€PEHTHBIX
HCTOYHUKOB cBeTa M HaOmomeHus uHTepdeperiuu. OOmme ycioBus HHTEP(EPEHIIMOHHBIX
MaKCUMYMOB I MHHIMYMOB CBeTa JIByX KOT€PEHTHBIX BOIH. IHTepdepeHnus B TOHKUX IJICHKAX.
ITomocs! paBHoOro HakoHa. [Tonocer paBHOit TommuHeL. Konsia Hetortona.

32. Mndpaxuus csera. [Ipunmun [roiireHca-®penens. Meron 3o ®penens. dndpaxuus
@penens. Judpakus OpayHrodepa Ha menn U Ha TUpaKIHOHHON penreTke. CriekTpaabHOE
pasJoKeHHe.

33. EcTecTBeHHBIN U MonsApu3oBaHHbIA cBeT. [lomapusaTopsl. 3akoH Mantoca. Ilomxapuzanust
CBeTa INpU OTPAXCHHM M HpENoMIeHHH cBera. 3akoH bprocrepa. IMomspusamust cBera mpu
IBOMHOM IyuernpenomieHud. [1onspu3anioHHble IPU3MBI U TOISPOHIBL.

34. BzaumopeiicTBUE 3IEKTPOMArHUTHBIX BOJH ¢ BemecTBoM. Jlucnepcus ceera. HopmanbHast
1 aHOMaJIbHas AUCTIepcusi. DNeMEeHTapHas 3JIEKTPOHHAS TEOPHUs TUCTIEPCHH.

35. TIpotuBopeunst kiaaccudyeckod ¢usuku. V3myuenue udepHoro tena. 3akoH Kupxroda.
3akon Credana-bonsumana 3akon cmemiennst Buna. KpanrtoBas runoresa ITnanka. ®opmyna
IInanka qs TemnoBoro uanyueHus. ONTuyeckas TUPOMETPHUSL.

36. dorosnekrpuueckuii dddexr. 3akoHsl GoTodddekra. YpaBHeHHe OWHINTEHHA IS
boroaddekra. Ummysbce porona. Jasnenune ceera. Ddpdexr Kommrona.

37. DxcniepuMeHTaIbHOe 000CHOBAaHHWE OCHOBHBIX HJICi KBAaHTOBOW MeXxaHHMKH. JInHeHdaTbie
CreKTphl aToMOB. Mozenb atoMoB 1o Pesepdopay u bopy. Teopus Bopa mst atoma Bogopona.

38. I'mnore3a ne bBpoitna. Judpakuns >1ekTpoHOB. COOTHOIICHHS HEONPEAEICHHOCTEH
Ieiizen6epra. Ypasuenue lpenunrepa. CTaTUCTHYECKHIA CMBICIT BOTHOBOM (DYHKIIUH.

39. Yactuua B mpsMOYroJbHOM MOTEHUUANbHOU siMe. Pemenne ypaBHeHus Illpeaunrepa.
CoOcTBeHHbIE BONHOBBIE (YHKIMM ¥ SHeprerHdeckuid crektp. IloTeHImanbHBIH Oapbep.
TynnenbHbI 3 dexT.

40. Yactuua B chepuyeckoM CHMMETPUYHOM Tosie. Bogopoaonogo0Hbie aTOMbI B KBAHTOBOIH
MexaHuKe. YpaBHeHue lllpeanHrepa st cTallOHAPHBIX COCTOSHUH. DHEPreTHYecKHe ypOBHH.
OHeprus Bo30yxaeHus 1 noHn3anun. CrieKTpsl aroMoB. BoHoBBIe GyHKInn. KBaHTOBEIC YHCTa.
IIpocTpaHCcTBEHHOE pacHpeesieHue IIOTHOCTH BEPOSTHOCTH [UIS SJICKTPOHA B aTOME BOIOPOJIA.



41. MHuoroanekrponnsie aroMbl. [Ipunnun [aymu. CTpykTypa SHEpreTHYECKHX YpOBHEH B
MHOT'ODJICKTPOHHEIX aToMax. Ileprnoandeckas cucreMa siIeMeHTOB MeHneneeBa. PeHTreHoBckoe
n3mydeHne. 3akoH Mosnu. TopMO3HOE PEHTI€HOBCKOE H3TyYCHHE.

42. Atombl B MarHuUTHOM Ione. PacmenneHue sHepretudeckux ypoBHeil. Dddexr 3eemana.
AnoMainbHOe paciienienye. CuH 31eKTpoHa. ATOM B MoeKysie. MoeKy sipHble CIIEKTPBL.

43. DeMeHTHl KBAaHTOBOH TEOPHH W3IYYCHHUS. BEIHYXXKICHHOE W CIIOHTAaHHOE H3IyYCHHE
¢oronoB. Koaddunmentsr DitHiureiina. TermmoBoe paBHOBECHOE M3MydeHHE. JIIOMUHECIICHIIHS.
INpusmun paboThl KBaHTOBOrO reHeparopa. OTKpHITHINE pe3oHaTop. CBoifcTBa J1a3epHOro
H3ITy4YeHHs U ero IPUMEHEHHE.

44. 3o0HHas CTPYKTypa SHEPreTHYECKOro CIEKTpa IEKTPOHOB TBEPAOTrO Tela. 3aIloiHEHHEe
30H: METaJUIbl, JUAJIEKTPUKH M mHoiynpoBopHukH. Pacmpenenenne ®epmu. Yposens Pepmu.
BeIpoxkieHue 3IeKTPOHHOTO I'a3a B MEeTaJlIax.

45. DneKTponpoBOIHOCTH METaJlIOoB. TemmnepatypHas 3aBHCUMOCTb. SIBneHue
CBEPXIIPOBOJUMOCTH. Kyneposckue JJIEKTPOHHBIE Napbl. MaruutHsie CBOIiCTBa
CBEPXIIPOBOIHHKA. 3aXBaT M KBAHTOBAaHHE MarHUTHOTO MOTOKA. TYHHENbHBIN KOHTAKT. DddexT
H)KO3C(1)COH3 " €ro NIpuMEHCHUEC. TTonstue BLICOKOTCMHepaTypHOﬁ CBEPXITPOBOANMOCTH.

46. DIeKTPONPOBOIHOCTE  HOIYNPOBOAHHUKOB. IlonAtue ABIPOYHOH  NPOBOJMMOCTH.
TemnepaTypHast ~ 3aBUCUMOCTb  DIEKTpOHPOBOAHOCTH.  COOCTBEHHbIE UM IPHMECHBIE
MOJTYIPOBOJHUKH. DJIEKTPOHHBIA M JBIPOYHBIN MONYINPOBOJHUK. JJOHOPHBIE U AaKIEHTOPHBIE
9HEpreTUdeckre ypoBHU. YpoBeHb DepMU B MONTYIPOBOIHUKAX.

47. KOHTaKT 3JEeKTPOHHOTO M ABIPOYHOrO MOJNYHNPOBOIHUKOB. IloTeHIMANBHEIN Oapsep P—N
nepexoja. BonpTamnepHas XapakTepuCTUKA IOTYNPOBOAHMKOBOrO quona. TpaH3ucTop.

48. Crpoenue atomuoro sapa. Jledexr maccel. DHeprust cBssu. Moxenmu sapa. Ilpuponma
SIIEPHBIX CHIL.

49. PaguoakTHBHOE WM3Iy4eHHE U ero BUAbL. IIpuOopbl Mis perucrpalud paguoaKTUBHBIX
M3IYYeHUH M 4YacTHI. 3aKOH PaAMOaKTHBHOIO pacnaja. 3aKOHOMEPHOCTH oO-pacmajia u f-
pacnaza.

50. Snepubie peakiwu. [IpeBpatenue saep. Pospb HeiitpoHoB. Peakuus nenenus siaep. LlernHas
peakiyst jeneHus. SlnepHsrii peakTop. TepMosmepHBI cHHTE3. DHEprus 3Be3l. YIIPaBISIEMBIA
TEPMOSIZICPHBIIT CHHTE3.

51. CoBpemenHas ¢usuueckas KapTuHa Mupa. Mepapxus cTpykTyp Marepuu. HacTuipsl u
aHTH4acTunpl. Pusuyeckuit BakyyMm. CraHgapTHas Mojelb 3JE€MEHTapHbBIX dacTull. KBapku,
JIETITOHBI, KBaHTH (YHIAMCHTAJIBHBIX NoNed. DyHmaMeHTaNbHBIE BO3ACHCTBUS. AIPOHBL
T'opstuas mozens u sBostonust Beenennoit.



