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Pabowass mporpamma cocTaBieHa B COOTBETCTBHHM C TpeOOBAaHUSME (ellepaibHOrO0 TOCYIapPCTBEHHOTO
00pazoBaTeNLHOTO CTaHAapTa BBRICIIETO0 00pa3oBaHUs 1O HampaBieHUIo moAroToBku 30.05.02 «MeaumuHCKas
OnodusnKa», yTBepKICHHOro MpHukazoM MunHuctepcTBa oOpa3oBaHus W Hayku Poccuiickoit @eneparum Ne
1012 ot «11» aBrycra 2016 r. 1 y4eOHOTO IUTaHa 10 HATPABJICHHUIO MOJIrOTOBKU «MenuiuHckas Ouohu3nkay.

Pabouas mporpamma oOcCyxkIeHa Ha 3acegaHu JlemapTaMeHTa MEAMUMHCKOH OHOXMMHHU W OHOPHU3HKH
npotokoia Ne 5 ot «10» uronst 2019 r.

Hupekrtop JlemapTameHTa: K.M.H., forieHT Momot T.B.

CocraButenu: noueHt Ipsuenko O.1.



|. Pabouasi nporpamMa nepecMoTpeHa Ha 3aceqannu lemapramenTa:

[TpoTokom oT « » 20 r. Ne

Hupekrop [emapramenra

(moanuce) (N.0. damumnmst)

Il. PaGouasi nporpamMma nepecMoTpeHa Ha 3acenanun lenapramenTa:

IIpoToKOII OT « » 20 1. Ne

Hupexrop /lenaprameHnta

(noamnucse) M.0. damums)



AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«Du3uKa»

HucuunnuHa «®Pusnka» BXOIUT B 0a30BYI0 4YacTh MAaTEMAaTUYECKOTO H
€CTECTBEHHO-HAyyHOro Iukia. OOmas TpyJoeMKOCTh OCBOCHHUSI JAUCIUILUIMHBI
coctaBiisier / 3adeTHbIX eauHuil, 180 yacoB. Y4eOHBIM IUIAHOM MPETYCMOTPEHBI
JIEKITMOHHBIC 3aHATHsA (72 4ac.), mpakTudeckue (/2 4dac.), mabopatopHbie (36 4acoB) u
caMocTosiTeNIbHasE paboTa cryaeHTa (45 yacoB). JlucuuiuinHa peanusyercs Ha 1-2
Kypcax B 2-3 ceMecTpe.

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

Huctumnuaa «@u3uka» JOTHYECKH W COACpPKATENbHO CBA3aHa C TaKUMH
Kypcamu, KaK «MaTeMAaTHYCCKH aHalmu3», «BEKTOPHBIM aHAIN3», «aHATUTHYCCKas
TEOMETPHS», «COTMPOTHBIICHUS MAaTEpUaloB», «IIIEKTPOHHUKA», «TEOPETUUYECKas
MEXaHUKa», «KKBAHTOBAasI MEXaHUKA» U JIp.

[Iporpamma kypca "®duszuka" coctaBieHa B COOTBETCTBUU C TPEOOBaAHUSMU
rOCyJlapCTBEHHOIO0 00pa3oBaTEeIbHOTO CTAaHJApTa BBICIIETO MPO(EecCHOHATBHOTO
oOpa3oBaHUs.

Leab kypca ¢usuku — GOpMHUPOBAHUE Y CTYJICHTOB SICHBIX MPEACTABICHUIN 00
OCHOBHBIX TIOHSTHSIX M 3aKOHaX (U3UKHU, CTWIS (PU3UUYECKOTO  MBIIUICHHUS,
COBPEMEHHOW Hay4yHOU KapTuHbl Mupa. Kypc Qu3nku N0JKEH NpUBHBATh CTyAEHTaM
BBICOKYIO KYJIbTYPY MOJETHUPOBAHUS BCEBO3MOXKHBIX SBIICHUH U MPOIIECCOB, 3HAKOMUTH
C HAyYHBIMU METOJaMHU, a TaKXe MOATOTOBUTH OOIETEOPETHUUECKYI0 0a3zy s
MPUKIIATHBIX ¥ TPOGUIUPYIOMINX JUCIIUTUINH.

OCHOBHBIMU 3aJ1a4aMH Kypca SIBJISIFOTCSI:

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

-OBJIaJIcHUE TPUEMAMH U METOJIaMH PEIICHHUS KOHKPETHBIX 3a7[a4 U3 Pa3IUyHBIX
obnacTeil pu3uKy;

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

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

HauanbHble Tpe0OBaHMSI K OCBOCHHWIO AWCIUIUIMHBI. 3HAHHUE OCHOB Kypca
GU3MKM W MaTeMaTUKd CpeaHel o011eo0pa3oBaTeNbHOM IIKOJbI HWJIH CPETHETO
npodeccruoHanbHOro oopazopanus. Kypc gpusnku HaunHaeTCs CO BTOPOro ceMecTpa U
npenoaraeT 3HaHWE Hayal MAaTeMaTHYeCKOTO aHalu3a, aHAIUTUYSCKOW TeOMETpPHUH
(BekTOpHOM anreOpel) B 00bEME OJIHOTO TMPEIIIECTBYIONMIETO CceMecTpa OOydeHUs
(mpousBoaHas, auddepeHiman QyHKIMU OJHONM M MHOTHUX IEPEMEHHBIX, WHTErpal,
nudepeHnuanbabie YpaBHEHUS ).




B pesynprare m3ydeHus AAHHOW TUCIUIUIMHBI y 0Oydaromuxcsi (GOpMHUPYIOTCS
CJIEAYIOIINE KOMIIETEHIIUH (PJIEMEHThI KOMIIETSHITUH ).

Kopn " Jtanbl (OPMHUPOBAHUS KOMIIETEHIMHU
(¢popmysupoBka
KOMIIETEHIIUH
OK-1 3Haer OCHOBHbBIC (PU3MYECKHE 3aKOHBI U
CTIOCOOHOCTH K KOHIICTIIIMKA:  3aKOHBI  KJIACCHYECKOU
abcTpakTHOMY MEXaHUKH, BOXHECUIIUE  KOHICHIUH
MBIIICHHIO, aHAIN3Y, CTaTHCTUICCKOU [N716330:97 u
CHUHTE3Y TEPMOIMHAMHUKH;
Haunboee BaKHBIC U
(dyHIaMeHTalIbHbIE JTOCTUKCHHUS

duznyecKoil HayKu;

YMmeer OPUMEHATh (PU3NYECKHE 3aKOHBI K
aHalM3y HauOoJee BaKHBIX YAaCTHBIX
CJIy4aeB U NPOCTEUINX 3a/ay;

IPOBOJUTH U3MEPEHUST (PUINUECKUX
BEJIMYMH M  OLEHKY IOrPEIIHOCTEN
M3MEPEHN;

Brnageer OCHOBHBIM HKCIEPUMEHTATbHBIM
MaTepuajioM, OCHOBHBIMH  HaBBIKAMH
moncka Hay4YHOU uHbOpMaIu,
HE00XO0IUMOT0 TUTSE pa3paboTKu
COOCTBEHHBIX TMPOEKTHBIX pEHICHU B
UCCeyeMOoM IpeAMETHOM 001acTu




OIIK -5 3Haer OCHOBHBIE MOJIOKEHUS

TOTOBHOCTBIO K KJIACCHYECKOM 5JIEKTPOJUHAMUKH,
YCIIONIBE30BAHMIO TEOPHMIO KOJEOAHMH M BOJH, HCXOIHBIE
OCHOBHBIX usuko- NOPUHIMIBL  KBAaHTOBOM  MEXaHMKU,
XUMHYECKHX, OCHOBHBIE IIOHATHS (DM3MKH aTOMOB,
MaTEMATHYECKUX ¥ HHBIX aTOMHOTO Spa U JIEMEHTAPHBIX YACTHII;
€CTECTBEHHOHAYYHBIX CBA3Db pusukn c TEXHHUKOH,
IOHATUI U METOIOB IIPH IIPOM3BOACTBOM, IPYTUMHU HAyKaMH,
peleHun
MPOQeCCHOHATBHBIX Vmeer IPUMEHSATE CBEIEHUS 3
3a1a4

AIIEKTPOUHAMUKH, TEOPUU KOJIEOaHUI U
BOJIH, (U3UKH aTOMHOTO SApa MpH
pELIEHNN KOHKPETHBIX 3a/1a4;

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

Jlnst popMupoBaHUSI BBINICYKA3aHHBIX KOMIIETCHIIMM B paMKaxX JUCITUTUIMHBI
«Duzrka» NPUMEHSIOTCS CIEAYIONINE METOAbl AKTUBHOTO/ MHTEPAKTUBHOTO OOYYEHUS:
«JIeKus-oecena», « TMCKYCCUSD).



|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA

1. Kunemartuxka (10 yac.)

1.1. OcHOBHbIE TpEACTaBICHUS CHEIUATbHOW TEOpUU OTHOCUTEIbHOCTH [loHsATHA
MIPOCTPAHCTBA M BPEMEHH, MUX OTHOCHUTEIBHOCTb. T€Jl0 OTCYeTa, CUCTEMBI OTCYETA.
[lonsiTue wWHEpHMAIbHOW W HEWHEpIUalIbHOW cuctem otcyera. [IpeoOpasoBanus
[anuiies, CBS3bIBAIOIIME KOOPAMHATBI TOYKM OTHOCHUTEIIBHO TIOJABMKHOM H
HETOABMYKHOU MHEPITUATBHBIX CUCTEM OTcUeTa. (2 Jac)
1.2. Kunematnka MarepuanbHOM TOYKH. [IOHATHS MaTepranbHONW TOYKH, TPACKTOPHH.
Crioco0Obl 3aaHus TOJTO0XKEHHUSI TOYKH U €€ JIBIKEHUS B JIEKAPTOBOM CHCTEME OTCUETA.
[Tepemernienue. [1yTs. CBsi3b epeMelieHus ¢ TPUPAILEHUEM PaJRyC — BEKTOpa. (2 4)
1.3. Kunemarnueckne XapakTEpUCTHKH MaTEpHAIBHON TOYKH. CKOpPOCTh, YCKOpPEHUE,
eIMHULBl UX wu3MepeHua. HopmanbHoe (LIEHTPOCTPEMMUTEIBHOE), KacaTelIbHOE
(TaHreHIMAIBHOE) M MOJIHOE YCKOpeHHUs. CBsA3b BEIUYMHBI MOJHOIO YCKOPEHHS C
BEJTMYMHAMHU HOPMAJILHOTO M TMOJTHOTO YCKOPEHUH. (2 1)
1.4. Kunemarnueckne  ypaBHEHUS  pPAaBHOMEPHOTO U PaBHONEPEMEHHOIO
NPSAMOJMHEWHOTO  JABWKECHHU. PaBHOMEpPHOE UM  PaBHOIIEPEMEHHOE JBUKCHHE.
KunemaTnueckue ypaBHEHUS PABHOIEPEMEHHOIO NPSIMOJIMHEWHOIO JIBJKCHHS U
paBHOMepHOro. ['paduku 3aBUCUMOCTM MYTH U CKOPOCTH OT BpPEMEHHU JJIs
PaBHOIIEPEMEHHOTO U PABHOMEPHOTO MPSIMOJIUHENHOTO ABMKEHHUSL. (2 1)
1. 5. KunHemarvka BpalllaTeIbHOTO [BHXKEHUS MaTE€pUAIbHONM TOYKH. YTIIOBBIE
IIEpEMEILICHUE, CKOPOCTh M yCcKopeHue. Enmunnsl nx nsmepeHus. KnHematmueckoe
YPaBHEHHE PAaBHONEPEMEHHOIO ABWKEHHMS MAaTEPUAIBbHOM TOYKH 10 OKPYKHOCTH.
CBs13b BEJIMYMHBI IOJTHOTO YCKOPEHUS IBUKEHUS MATEPUATIbHON TOUKH 110 OKPY>KHOCTH
C YIJIOBOM CKOPOCTBIO, YIJIOBBIM YCKOPEHUEM M PAANYCOM IBHKEHHUS MaTE€pUAJIbHOU
TOYKH. (2 )

2. lunamuka (6 1)
2.1. lnHamuka MaTepuaabHOM TOYKH. 3aKOH COXPaHEHUSI UMIYJibca. B3auMmoaencTBus
u cwibl. Macca Kak Mepa MHEPTHOCTH W rpaButanuu. Mmmynbsc. 3akoHbl HproToHA.
[Ipsimble u oOpaTHbie 3amauu. CBOOOAHOE W HecBOOOAHOE IBIKeHUs. [loHsiTHE O
CUJIOBOM M OJHOPOJAHOM CHJIOBOM MOJIAX. J[BMKEHHE Tena B OJHOPOAHOM CHIIOBOM
1ojie.3aMKHYTbIE M HE3aMKHYTbIE MEXaHH4YeCKue cucrteMmbl. CHcTeMa MaTepHalbHBIX
TOYEK, €€ MMIIYJbC.3aKOH COXPAaHEHUS HUMITYJIbCA CHCTEMBI MaTE€pUAIbHBIX TOYEK.
JIBukeHne Ten  MepeMeHHOW Macchl. YpaBHeHue Memepckoro.  Dopmyna
[HuonkoBckoro. (24, mpoBoaUTCA ¢ ucnoiibzoBanueM MAO).
2.2. Dueprusi, paboTa, MOIUTHOCTh. 3aKOH COXpaHEHHUs] MexaHu4yeckoil sHepruu. Pabora.
Oueprusi, MoutHocTb. [loTeHumanbHass ¥ KuUHETHYecKas sHepruu. lloTeHuuanbHbie
(koHCepBaTUBHBIE) cuibl. [loTeHIManbHas >Heprusi cuil ynpyroctu. CBsizb MEXIY



NOTEHIIMAIBHONM CWJIOW M MOTEHUUAJIbHON 3HEprueil. 3aKkOH COXPAHEHHsS SHEPIUH B
MeXaHHUKe. (24)
2. 3. JIBwxenue B noiie TsaroreHus. 3akoHbl Kemnepa. Cuna B3auMOACHCTBUS MEXIY
ConHLleM M TUIaHETaAaMH COJIHEYHOM CHUCTEMBI (pelleHue oOpaTHOW 3agaur). 3aKOH
tarotenust Hpiotona. OnweiT KaBennuma. Cuna TsroreHus (TpaBUTallMM), CcUJia
TSDKECTH, BEC Tella. Y CKOpeHHEe CBOOOIHOIO MaJIeHUs, €r0 3aBUCUMOCTh OT BBICOTHI U
mpoThl MecTHOCTU. Cunbl uHepuuu. L{enTpobexnas cuna unepuuu. Cuna Kopuomnuca.
[loTeHnman W HAOPSHKEHHOCTh TPAaBUTALMOHHOIO TIOJI, CBA3b MEXAY HHUMMU.
OKBUBAJICHTHOCTh MHEPTHOW W TPABUTALMOHHOM MAacC, OMBITHBIE IOJITBEPKACHUS.
[lepBasi, BTOpast, TpEThsi KOCMUYECKHE CKOPOCTH. (24)

3. ®usuka TBepaoro reiaa (4 4)
3.1. BpamarenbHoe ABUKEHHUE CUCTEMBI MAaTEPHUABHBIX TOYEK. MOMEHT UMITyJIbCa
MaTEepUAJIBHONW TOYKH M CUCTEMBI MAaTEPUAIBHBIX TOUYEK OTHOCHUTEJIBHO IOJIFOCA U OCH.
MoOMEHT cuiibl MaTEpPUAIbHON TOUYKHM U CUCTEMBl MATEPUAIBHBIX TOYEK OTHOCHTEIBHO
IOJIFOCA M OCU. YPaBHEHHME MOMEHTOB JUII CHCTEMBl MAaTEPHAIBHBIX TOYEK
OTHOCUTEIBHO TOUYKH (MOII0CA). 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCa MEXaHUYECKON
CUCTEMBI OTHOCHUTENIBHO NOJIIOCA. CBSI3b MOMEHTA UMITYJIbCA C YTJIOBOW CKOPOCTBIO.
(19)
3. 2. Jlunamuka aOcoyitoTHO TBepaoro Ttena. [loHsTue abCOMIOTHO TBEPAOIrO Teja.
[TocTynarensHOE M BpalaTelbHOE ABMKEHUS TBepaoro tena. Llentp macc. OcHOBHOM
3aKOH JMHAMHMKH BpAaIATEIbHOIO JBW)KEHUS TBEPAOrO TeEJIa OTHOCUTEIBHO OCH.
(YpaBHeHHE MOMEHTOB). MOMEHT MHEpLUMH MaTepuaibHOM TOYKM U MEXAHUYECKOU
CUCTEMBI OTHOCHUTEJIIBHO TOYKM M OCH. J[BMKEHHE TBEPIOTO TeNd, 3aKPEIJIEHHOTO B
touke. CBoOonmHbie ocu. ['mpockomnbl. Ilpeneccusi THpockomna, THPOCKONUYECKUN
s dexr. Kunernueckass sHeprusi JIBUKEHUS TBepjaoro tena. Teopema [roifrenca-
[ITelinepa. BelunciieHHE MOMEHTOB WHEPLUMM CTEPXKHS, UUIMHAPA, TEla BpALLICHUSA
(oOmmit ciry4aif), mapa. (1 q)
3. 3. DnemeHThl TUAPOAMHAMUKU. JIMHUM U TPYOKH TOKa, YpPaBHEHHE HEPA3PHIBHOCTH.
VYpaBuenue bepuymin. BHyTpeHHee TpeHHe (BSI3KOCTh) KMAKOCTH. JIamMuHapHOE H
TypOyneHnTHoe Teuenus. Yucino PeliHonbaca. JlamuHapHoe TeueHue BA3KOM KUJIKOCTU B
kpyriibix Tpybax. dopmyna Ilyazeitnis. Metoabl onpeneneHusi BS3KOCTU KUIKOCTH.
dopmyna Ctokca. ['parutisr mpumenuMocTt ¢popmyn [lyaseitns u Ctokca. (2 1)

4. Kosiedanus u BoJiHbI (6 )
4 1. Konebanmus. ['apmonmveckue konebanus. KunHemMaTtuyeckoe ypaBHEHUE
rapMOHUYECKUX KoyieOaHud. Awmrummryna, (asza, HauvanpHOM (asza, wacTora U
IIUKJIMYECKasi 4acToTa Kojiebanuii. CKOpOCTh, YCKOPCHUE M CHJIBI TP TAPMOHUYCCKUX
KoJiebaHusx. 3akoH HproroHa miis rapmoHudeckux kosebanuit. uddepennuanbroe
ypaBHEHUE TapMOHHMYECKHX KOJICOAHWH, €ro pelieHue. DHEPrus TapMOHHYECKHX
Kojiebanuii. ['paduueckasi 3aBUCUMOCTh KWHETHYECKOW, MOTEHIMAIBbHOW W TIOJHOU



SHEPruil rapMOHUYECKUX KoJiebanuii oT BpeMeHu. (14, mpoBOAUTCS ¢ UCTIOIB30BAHUEM
MAO)

4 2. llpyxuHHblid, pu3nYecKuil 1 Ma4THUECKUN MasTHUKH, NEPUOJBI UX KOJeOaHUM.
[TpuBenennas amuHa ¢uzudeckoro MasTHuka. Och moaBeca (mpuBeca) W OCh KadaHUI
(bU3NYECKOro MasiTHUKA, UX 00paTUMOCTh. (14)

4 3. CnoxeHue TapMOHUYECKUX KojeOaHuil. MeTol BEKTOpPHOW IUarpaMmbl.
CrnoxxeHne2-x TapMOHMYECKHX KOJEOaHWM OJHOM 4YacTOThl U OJIHOTO HaIpPaBJICHHUS.
PesynpTupyromas ammmmtyga u ¢asza Ttakux kojeOanuit. CloKeHHE IBYX B3aWMHO
NEPHEHANKYJIAPHBIX TapMOHMYECKMX KOJ€OaHMH C pasHbIMM aMIUIUTyAaMu U
OJIMHAKOBOM YacTOoTON. CII0KeHHE TapMOHHYECKUX KOJIEOaHUH C OJIM3KUMH YaCTOTAMH.
(19)

4 4. 3aryxaromue konebanus. JuddepenunanbHoe ypaBHEHHE 3aTyXaroIIMX
KonebaHui MW ero pemeHue. JlekpeMeHT, JorapupMUUEecKuil JeKpEeMEHT W
K03 GUIUEHT 3aTyxaHus KojieOaHui. X ¢u3ndeckuil cMbICII U €TUHULBI U3MEPEHMUS.
(1)

4 5. BeiHyXaeHHble KojieOaHus. Brtopoii 3akoH HploTOHa i1 BBIHYKIEHHBIX
KoJeOaHuil. YCTaHOBUBIUMECS BBIHYXJACHHbIe KoneOaHusa. [uddepenunansuoe
YpaBHEHUE M €ro pelIeHuEe ISl YCTAHOBUBILIMXCS BBIHYXKIEHHBIX KOJEOaHWM st
Cilly4asl, €CJIIM BBIHY)KJAIOIIash Cuila H3MEHAETCS [0 TapMOHHYECKOMY 3aKOHY.
AmMmuiutyna U (a3za yCTaHOBHMBIIMXCS BBIHYXJICHHBIX KoyieOaHui.  Pe3oHaHc.
Pesonancnas wactora. I'paduku ammmutyHOoM U (Pa3zoBOil pe30HAHCHBIX KPUBBIX IS
pa3NuyHbIX 3HaueHu KodddunrenTa 3atyxanus. (1)

4 6. Mexannueckue BoJHbI. HTepdepeHius MexaHnueCKuxX BOJH.OCHOBHBIC TTOHSITHUSA:
BOJIHOBOE I0JI€, (DPOHT BOJIHBI, BOJHOBAsI MOBEPXHOCTh, MPOAOJIbHBIE U MONEPEUYHbIE
BOJIHBL. CBSI3b MPOJOJBHBIX W MOMEPEYHBIX MEXAHWYECKHX BOJH M HUX CKOpPOCTEH
pacnpocTpaHeHHs] ¢ YIpYrMMH cBocTBamMu cpeabl. [lnockue u cepuyeckue BOIHBI.
YpaBHeHUE TapMOHUYECKON BOJHBI (BOJHOBOTO TAPMOHUYECKOTO Jy4a). J[JTnHa BOJHBI,
€€ CBSI3b C MEpUOJOM (YacToToi) M ckopocThio. IloHsTue ¢a3oBoit U TpyIIOBOM
CKOPOCTSIM BOJIHBI. BOJIHOBOE ypaBHEHHWE. 3BYKOBBIE BOJIHBI. KOTrepeHTHBIE BOJIHBI.
PasHocth xoma. MuTepdepeHiys MexaHMYeCKHX BOJIH. YcimoBus Max. m Min. mpu
unTeppeperun. Crosiune BoaHbL. (1)

5. Moaekyasipuas ¢pusuka (4 4)
5. 1. Ilpeamet u 3amaun MosiekysipHOW (pusuku. [Ipeamer u 3agaun MOJNEKYJIAPHOM
¢uzukn. MonekynspHO-KUHETUYECKas TEOPHUS BEIIeCTBA. XapaKTePUCTUKU MOJEKYI U
KOJIMYECTBA BEIIECTBA. ATpEraTHble COCTOSHHMS BEIIECTBA W WX [PU3HAKH.
CratucTiyeckuii W TEPMOJMHAMUYECKUNW METOAbl B MOJEKYJISpHOW (uU3MKe U
TepMoauHaMuke. (1 1)



5. 2. DOMnOMpHUyYecKHe Ta30oBble 3aKOHbl. MOJEKYISIpHO-KMHETHYECKasi TEOpHs
uJeaNbHOro0 rasa. JlaBjaeHWE HACATBHOIO Tra3a. OMIHMPUYECKHE Ta30BbIE 3aKOHBI:
3akoHbl JlanpTOHa, boins-Mapuorra, ['eii-moccaka, [apisa, Ilackans, ABoraapo,
MenaeneeBa-KitaneipoHna, TEIUIOBOE pACIIMPEHUE TBEPAbIX Teu. MaeanbHblil ra3 kak
MOJIeNIb Ta3000pa3HOro COCTOAHMS. MONEKyJIIpHO-KUHETUYECKAsT TEOPHUsS HICATbHOTO
raza. JlapneHue umaeanpHOro rasa. BeiBom ocHoBHOro ypaBHeHuss MKT wmaeanpHOTO
raza. Oproruyeckas runore3a bonbimana (1)
5. 3. TenmmooOMeH U TepMOAMHAMUYECKOE paBHOBecue. TemnepaTtypa u ee pusndeckuii
CMBICT B MOJIEKYJISAPHO-KMHETUYECKOM Teopuu. TernooOMeH U TepMOAUHAMUYECKOE
paBHOBecHE.  TepMOMETPUYECKOE  CBOWCTBO, TEPMOMETPUYECKAs  BEIWYMHA.
TepmonuHamMuueckass IMIkaina Ttemmeparyp. Teopema bonpliMaHa O paBHOBECHOM
pacrpesiefieHuyd SHEPruu MO CTeneHsM cBoOonabl. Uucio creneHedt cBOOOIbI. 3aKOHBI
ujeanbHOro rasza. M3orepmuueckuii kKodhUIIMEHT CKUMAEMOCTH, TEMIIEpaTypHbIN
koadumment. ['paduueckoe npeacTaBIeHUE 3aKOHOB UeaNbHOTO rasa. (14)
5. 4. CxopocTH ra3oBbIx MosieKysd. CKOpOCTH Tra30BbIX MOJIEKYI. MI3MepeHune cKkopocTu
ra3oBbix MosekyJs. OnwiT LlITepHa, METO MOJIEKYISIPHBIX MYYKOB. JIEMEHTBI TEOPUU
BEpOSITHOCTH. YacToTa W BEpOSATHOCTh. J{MCKpPETHOE M HEMPEPBIBHOE paclpe/iesieHue
BEPOSATHOCTHU. [IITOTHOCTH BEPOSATHOCTHU. Y CIOBUE HOPMUPOBKH. T€OPEMBI CIIOKEHHS U
ymHOkeHus. CpefHue 3HAYeHHUs CIy4alHbIX BeNW4uH, (iaykTyanus. Pacmpenenenue
MakcBemia (mocraHoBka 3aaaud). BeiBon ¢yHKUIMM pacnpeneseHus: MOJEKYd I0
MPOEKIUSAM CKOpocTel. PU3NUecKUil CMBICT TapameTpa (YHKIUU paclpeiesieHus U
MOCTOSIHHOM WHTerpupoBaHusi. Pacnpenenenne MakcBeisia B IPUBEICHHOM BHJIE.
Onpenenenue (GyHKUMM pacupeiesieHuss MOJIEKYJ 10 aOCONIOTHOMY 3HAY€HHUIO
ckopocTu. ['eomeTpuueckoe HCTOJIKOBaHWE TMOJMYyYeHHOW (QyHKuMH. PacnpeneneHue
MakcBenia B IpuBEAEHHOM BHE. PacueTsl XapakTepHbIX CKOPOCTEH MOJIEKYJ IIPU UX
XAa0TUYECKOM JIBUKEHUU: HAUBEPOSTHEWINEH CKOPOCTH, CpeAHEed U CpelHeu
KBaJIpATUYHOM CKOPOCTEM, CPEOHEW CKOPOCTH MO NPOECKLIMUHU, CPEIHETO MOIYJs
CKOPOCTH TIO MPOEKIIUU, CPETHEH OTHOCUTEILHON CKOPOCTH, U CBSI3M MEXIy HUMHU. (1
4)

6. MKT (4 u)
6. 1. bapomerpuueckas ¢opmymna u BbBOA 3akoHa bombimana. bapomerpuueckas
dbopmyna u BbIBOJ 3akoHa bonbimana. CBsi3b MexAy pacnpeneneHussMu MakcBemia U
bonsumana. Pacnpenenenne MakcBeiia MO 3HAYEHHUSIM KUHETHYECKOM DHEPTUM.
Pacnpenenenne MakcBemia-bonbimana. (1 4)
6. 2. bpoyHoBckoe nBukeHue. bpoyHoBckoe nBrkeHue. Pacuer cpenHero kBajpara
cMernieHus: OpoyHOBCKo yacTuilsl. @opmyna DiiHmTeitHa-CMomyxoBckoro.(1 1)
6. 3. DIeMEHTHl MOJIEKYJSIPHO-KMHETUYECKON TEOPUM HEPABHOBECHBIX IPOLIECCOB.
DNEeMEHTbl  MOJEKYISPHO-KMHETHYECKOW  TEOpUHM  HEPaBHOBECHBIX  IPOLIECCOB.
PaBHOBECHOE M HEPABHOBECHOE COCTOSIHMS. PenakcalmoHHBbIE MPOLIECCHl U SIBJICHUS
nepeHoca. IddexkTuBHbIN auameTp U d3pPekTUBHOE ceueHue MoJieKyl raza. CpeaHss



JuHa ~ cBobogHoro  mpobOera. IloTeHumanbHas  KpuBas — MEXKMOJIEKYJSIPHOTO
B3aMMOJICUCTBUS. TemMrepaTypHasl 3aBUCUMOCTh d(P(HEKTUBHOTO CEUYCHHUS MOJCKYJI U
CpeIHel JUTMHBI CBOOOTHOTO TIpodera Jj1sl Ta30B M KuakocTer. (1 9)
6. 4. Juddysus. Camomuddysus. Huddysus. Camomuddysusa. Kosrdpdumment
nuddy3un, 3aBucUMOCTh Koddduimenta auddy3un oT TemmepaTypbl M JaBIICHUS.
Bsizkocth min BHyTpeHHee TpeHue. Koah@uiumeHT BSI3KOCTH U €ro 3aBUCUMOCTH OT
TEMIIEPATYpPhI U AaBieHUd. Paznnune TeMnepaTypHbIX 3aBUCUMOCTEN BA3KOCTU Ta30B U
xuakocted. TemmonpoBonHocth. KoadduimeHT TemmonpoBOAHOCTH Ta30B M €ro
3aBHCHUMOCThH OT TeMIleparypbl u AaBieHus. COOTHOIIEHHE MEXIy KodhduimeHTamu
nepenoca.(1 4, mpoBoauTcs ¢ ucnonszoBanueM MAO)

7. Tepmoaunamuka (4 4)
7. 1. BHyTpeHHsiss sHeprusi, pabora, temnoTta. HyneBoe Hadamo TepMOJIWHAMUKH.
TepmoauHaMUUYecKre MPOLECChl: PABHOBECHBIE MJIM KBa3HCTATHUECKHE, OOpaTUMBbIE U
HeoOpaTuMbIe, KPyroBble WM HUKINYeckue. BHyTpeHHss sHeprus, paboTta, TErioTa.
[IpuHIMTT YKBUBAJICHTHOCTH TEIUIOTHI M paboThl, onbiThl Maitepa u Jlxoyna. BeiBoj
NEepPBOro Havajia TepMOJAMHAaMUKH . (1 gac)
7. 2. TennoeMKoCTh UACANBHOTO ra3a. TermroeMKOCTh HICAIBHOTO ra3a. TemnoeMKoCTb
MpU TOCTOSHHOM OObeMe U JaBjieHuU. OHTanbmnus. BwiBon ypaBHenus PobGepra-
Maiiepa. [IpuMeHeHue epBOro Havajga TEPMOAUHAMUKN K M30MPOIIECCaM MIEaIbHOIO
raza. AnuabaTtHeiii mporiecc. Pabota uaeanpHOro rasza mpu aaumabaTHOM MpoOIEcCe.
[Tonutpomnusiii potiecc.(1 gaca)
7. 3. Knaccuueckas Teopus TeEINIOEMKOCTEM ra3zoB. Kiaccuueckas Tteopus
TEIMJIOEMKOCTEHN ra30B M TBEPJIbIX TeN (UHMCIIO CTENeHel cBoOO kI, TeopeMa boibimana
O PpaBHOpACHpPENEICHUH KUHETUYECKOM SHEpPruM IO CTEeNeHsM CBOOObI). 3aKOH
Mrononra-IItn. HenmoctaTku KiIacCMYECKOW TEOPUM TEMJIOEMKOCTA TBEPABIX TeEIl.
DeMeHThI KBAHTOBOM TEOPUH TeIIoeMKOCcTH. (1 Jac)
7. 4. Btopoe Hauano TepMOAMHAMUKH. BTopoe Hayaio TEpMOJIWHAMUKH.
@opMyIMPOBKM BTOPOro Hadana tepmoanHamuku Knaysmyca, KenpBuna u Ilnanka.
[Mukn Kapno. BeBog pabGotel u k.m.j. wunaeansHoro mukiaa KapuHo. Teopembl
Kapno.Teopema  Knaysuyca 0  NpPHUBEOECHHOM  TEIJIOTE.  ODHTPONMUS U
TEPMOJUHAMHUYECKUNA CMBICII SHTPOIUU B UJIealIbHOM oOpaTuMoM mporiecce. (1 gaca)
7. 6. CTaTUCTUYECKHI CMBICH BTOPOr0 HadaJla TEPMOAWHAMHUKHA. CTaTUCTUYECKUU
CMBICII BTOPOTO Hayana TepMoJinHaMuKu. BeiBoa Gpopmyiibl bonbliMana ajis S3HTpONUH.
3akoH Bo3pacTtanus sHTponuu Kiaysuyca. (1 yaca)

8. DiexTpuuecTBo (8 )
8. 1. DnekrpocTtaTuka. Ponap 3JI€KTpOMarHUTHBIX B3aUMOJICUCTBUN B MPUPOJE. 3aKOH
Kynona. Onekrpuueckoe mnosie B Bakyyme. HampsbkeHHocts mnons. [IpuHumn
cynepnosuund. [loTok BekTopa HanpspkeHHOCTH. Teopema Octporpanckoro - [Maycca.
DJIEKTPUUECKHE 3apsIbl KAK HICTOYHUKHU U CTOKH DJIEKTPUUYECKOrO MoJjsi. Pacuer nomnen.
Pabota CHJI DJIEKTPOCTATUYECKOTO I1OJIA. IToTreHmanbHbIi Xapakrep



AIEKTPOCTATUYECKOro Tnoyisl. Teopema O UUPKYyIsAUMA. EMKOCTH yEOMHEHHOTO
npoBogHUKa. CHCcTeMBbI MPOBOJIHUKOB U UX €MKOCThb. KoHaeHcaTophl. J(U3neKTpuku B
aneKTpocTaTnyeckom nodie. [omsspusanns nuanektpukos. Bexkrop nonsgpusanuu. Ilome
B nuonekTpuke. CerHerodnekTpuku. I[Ibe3onddext. DnekTpocTpukius. DHEPrus
B3aUMOJICUCTBUS SJEKTpUYECKUX 3apsiioB. CoOCTBEHHasi >HEprusi 3apsga. DHEpPrus
AIEKTPUYECKOTr0 MoJs. (4 4, MPOBOAUTCA € UCTIONb30oBaHeM MAQ)
8. 2. IloCTOSIHHBIA DIIEKTPUYECKHN TOK. JIBMJKEHHME DJIEKTPUYECKUX 3apsiIOB.
[TOCTOSIHHBIN 3JEKTPUUYECKUN TOK, OCHOBHBIE XApAaKTEPUCTUKH ToKa. 3akoH Oma B
muddepeHnanbHoi 1 uHTErpanbHoi Gpopmax. Croponnue cuibl. DJIC. 3akon Oma B
3amkHyTOM nemnu. [IpaBuna Kupxroda. Pabora u momHocts Toka.  [lpupoma Toka B
Metaiax. Kraccuueckas TeopHsi DJIEKTPONPOBOJHOCTH TEJI W €€ HEIOCTaTKH.
CBepXNnpoBOAUMOCTb. DJIEMEHTHI KBAaHTOBON TEOPHUHM MPOBOAUMOCTH IPOBOJAHHUKOB.
30HHas TEOopHUsl MPOBOJUMOCTH TBEpABIX Teid. 110JypOBOJHUKHM M HUX MPOBOJWMOCTE.
IIpumecHass TPOBOAMMOCTH IIOJYIPOBOJHUKOB. SIBI€HMSA HA TpPaHULAX KOHTAKTA
NOJTyPOBOAHUKOB [10ynpoBOIHUKOBBIM 1O, TpaH3UCTOp. ( 4 4).

9. Marderu3sm (8 4)
9. 1. CraupoHapHO€ MarHWTHOE IOJe. B3anMoneicTBUE 3JIEMEHTOB TOKAa. 3aKOH
Ammnepa. CTaMOHapHOE MarHUTHOE NoJie. BEKTOp MarHMTHOM MHAYKIHH. 3aKOH buo-
CaBapa-Jlartacca. Pacyer MarHuUTHBIX TOJ€H (MPSAMOro TOKa, KPYroBOTO TOKa).
OcHOBHBIE CBOICTBAa MarHuTHOrO nojis. Teopema Octporpaackoro - I'aycca u reopema
O UMPKYJSIUU B MarHUTHOM noJie. Cuiibl, AEMCTBYIOIIME HA TOKA B MarHUTHOM IIOJIE.
Cuna Jlopenna. Dddext Xomia. MarautHoe mnojie B BeliecTBe. MarHUTHBI MOMEHT
atoMma. [Ipeueccust Jlapmopa. Ilpupona nua- n mapamaraetusma. OnbIThl DUHIITEHHA-
ne Xaaza, bapnerra. Knaccuueckas Teopuss MO B MAarHeTHKax: BEKTOP
HaMAarHWYMBaHUs, MarHUTHas BOCHPUUMYHUBOCTb, MOJIEKYJISIPHBIE W TOBEPXHOCTHBIC
TOKM. MarauTHoe 1ose pyu HAIMYUKA MarHeTUKoB. HanpsskeHHOCTh MAarHUTHOTO TTOJIS.
Teopema o mupkynsanuu B Mmarietukax. deppomarneruku. [loctosiHHbie MarHuThl. (2
q).
9. 2. DnekTpomMarHuTHas WHAYKIUS M KBA3UCTAIIMOHAPHBIE TMEPEMEHHBIE TOKH.
KBa3ucranmoHapHo€ MarHWTHOE TMoOJie. SIBIEHHWE SJIIEKTPOMATHUTHOM HWHIYKLHH.
Onbitel @apanes. 3akon @apages. 1-4 runoreza Makcsemma. CaMOMHAYKLIMS U
B3auMHas  uHAyKIuUA. berarponsl.  KBasucraumonapueie  Toku. llomydenue
IIEPEMEHHOr0 ToKa. llenmum mepeMeHHOTro TOKa, COJEpkKallue COIMPOTUBIICHHUE,
WHIYKTUBHOCTh, €MKOCTh. 3akoH OMa Juisl Liend IEepEMEHHOro Toka. Pe3oHaHC B
AIIEKTPUUECKOMN 1T MTePEMEHHOTO TOKa. (2 u).
9. 3. YpaBHenuss MakcBesia U OCHOBHBIE CBOMCTBA JIEKTPOMATHUTHBIX BOJTH. DHEPTHS
MarHuTHOTO MoJis. 2-s1 runote3a Makcpeiia. Tok cMmetienus. B3anMoo0yciIOBIEHHOCTh
DIEKTPUYECKUX M MArHUTHBIX TMOJIEd. OJEKTPOMArHUTHOE TIOJE. Y paBHEHUSA
Makcgenna. OU3NYECKUI CMBICT OTAEIBHBIX YPABHEHUN. DIEKTPOMArHUTHBIE BOJIHBI.
[lonepedyHocTh  Aa€KTpoMarHUTHbIX  BOJMH. Co¢a3sHOCTh W OPTOrOHAIBHOCTH



AJIIEKTPOMArHUTHBIX BOJIH. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH. Bekrop YmoBa —
[ToiiTuHra. OKCHEPUMEHTAIBHOE MCCIEIOBAHUE DJJIEKTPOMAarHUTHBIX BOJH M HX
nonyuenue. Bubparop I'epua. WM3mydenue nuHeitHoro ocuwuisitopa. Kaprtuna
AIEKTPOMArHUTHOIO IIOJS JIMHEWHOro ocnwuisAropa. JlmarpaMma HanmpaBiI€HHOCTH
mznyuyenus. Illkama »snekTpoMarHUTHBIX BOJIH. [lpuHiun paaumocBszu. (2 yaca
MPOBOJUTCS ¢ Ucnosib3oBaHueM MAO).

10. OnTuka (18 v)
10. 1. Ilpemmer wu 3amaum onruku. [Ipenmer u 3agaum ontuku. PasButue
NPECTaBICHUNA O MPHUPOJE CBETA: PENATUBHUCTCKAs (HOPMYIHPOBKA KOPIMYCKYISIPHO-
BOJJHOBOrO nyanu3ma cBera. [llkama 53JIEKTPOMAarHUTHBIX BOJH M ONTHUYECKHU
nuana3oH. BonHOBoe ypaBHEHHME W €ro pemeHue (BbIBOMI). YPpaBHEHHE IUIOCKOU
CBETOBOM BOJIHBI, CBOWCTBA, XAapaKTEPUCTUKH M CTPYKTYpPbl CBETOBBIX BOJH
(ecTecTBEHHBIN U MOJSIPU30BaHHBIN cBeET). (1 1)
10. 2. M3ny4yeHue 3JIEKTPOMAarHUTHBIX BOJH. M3aydeHue 3IeKTPOMATHUTHBIX BOJIH.
Huarpamma uznydeHus. MoIIHOCTh M3iydeHHUs (BBIBOA). YpaBHEHHE CHEpUUYECKON
BOJIHBI (BbIBOA). CTpouTCs BOJHOBasE 30HA, B KOTOPOM pEIIAIOTCS ypaBHEHUS
MakcBemia U BBIBOJUTCA YpaBHEHHE cdepuueckoil BoJiHbl. Ha ocHOBEe ypaBHEHMs
c(epuUeCcKOil BOJHBI CTPOUTCS AMArpaMMma U3Jy4YE€HHs U PACCUUTHIBAETCS MOIIHOCTD
usnydenus. (1 1)

10. 3. 3akoHBl TE€OMETPHUYECKON ONTHUKU. 3aKOHbBl T[E€OMETPUYECKON ONTHUKH,
YCTAHOBJICHHBIE HA OCHOBE ONBITHBIX MaHHBIX. [IpuHnun @®epma Kak MNPUHLHUI
HAaMMEHBILIETO BpEeMEHU. BBIBOA 3aKOHOB TIE€OMETPUYECKOW ONTHKM Ha OCHOBE
AJIEKTPOMArHUTHOM TEOpUU cBeTa (BOJHOBBIX mpenctaBieHuit). (1 4, mpoBoauTcs c
ucnosb3zoBanueM MAQO)

10. 4. OcHOBHBIE MONOKEHUS TeOpUN DpeHENsT OTPAKEHUS U MPEJIOMIICHUSI CBETOBBIX
BOJIH Ha IrpaHule AByX cpea. OCHOBHBIE IMOJOKEHU Teopun PpeHens OTpaKeHUs U
MPEJIOMIICHUSI CBETOBBIX BOJIH Ha TIpaHule ABYyX cpel. COOTHOILICHHS aMIUIUTY]I
MAJIA0IEeH, OTPAKEHHOM W MPEJIOMIIEHHOMW CBETOBBIX BOJIH NPU NAJCHUM CBETAa Ha
IpaHully JBYX cpel, BbIBOA Qopmyn @Ppenens. Ananuz ¢opmyn Dpenens 1o
amuTyaaM. 3akoH bprocrepa. MexaHu3M MOJspU3aldyd CBETa MPU OTPAKEHUH U
MpEJIOMJIEHUH Ha rpaHule AByx cpen. (1 u)

10. 5. Anamuz dopmyn ®Dpenenss mo dazam. COOTHOIICHHUS aMIUIATYJ TaJaoIICH,
OTPAKEHHOW W MPETOMJIEHHONM CBETOBBIX BOJH MPH HOPMAJIBHOM M CKOJB3SIIEM
MaJICHUU CBETa Ha TPaHMILy JABYX cpenl (BbIBOA). BBenmenne ko3 GUIMEHTOB MaieHUs U
orpaxeHus: u3 ¢popmyn Openens. Ananuz Gopmyn dpenens o dazam. ['padudeckoe
npeactasienue popmya Openens.(1 1)

10. 6. SIBieHME MOTHOTO BHYTPEHHErO OTPAKEHUSA. SIBIIEHHE IMOIHOTO BHYTPEHHETO
oTpaxeHus: TeopeTuyeckoe HCClIeJOBAHUE SIBJIECHUS MTOJIHOTO BHYTPEHHETO OTPaKEHHUSI
DiiXeHBallbJla, TTOKA3bIBAIOIIEE, YTO CBETOBAs BOJHA MPOHUKAET BO BTOPYIO Cpedy U



CYLLIECTBYET B OYEHb TOHKOM CJIO€. OKCIIEPUMEHTAJIBHOE MOJITBEPKACHUE TEOPUU
OiixenBanpaa MannaensimraMmoM. AHanus Gopmyn dpeHenst npu MOJIHOM BHYTPEHHEM
oTpaxkeHuu. BonokoHHas ontuka. (1 u)

10. 7. Wnrepbepenmus cBera. MuTepdepeHius cBera. YCIOBHS BO3HUKHOBECHHUSI
UHTEP(PEPEHIIMOHHOM KapTUHBI WM YCIOBHSI KOT€PEHTHOCTH (BBIBOJ). BrIBOJ ycnoBuii
MaKCHUMyMOB U MUHUMYMOB UHTEP(EPEHIIMOHHON KapTUHBI HA SI3bIKE Pa3HOCTH (a3 U
ONTUYECKONW pa3HOCTH xoja. CBsA3b pa3HOCTH (Da3 M ONTHUECKON Pa3HOCTH XOAa IpHU
CIIOKEHUU JIByX KOTepeHTHbIX BoJH. CTpyKkTypa HI€aJbHOTO  BOJHOBOTO
UHTEP(EPEHIIMOHHOTO TOJIS, IMOJIy4aeMOTo OT JBYX TOUYEYHBIX KOTE€PEHTHBIX
UCTOYHUKOB. OmpesiesieHus1 MPOCTPAHCTBEHHOM M BPEMEHHOM KorepeHTHOCTH.( 1 daca
MPOBOAUTCS ¢ uctoiab3oBaHueM MAO)

10. 8. Bugumocth uUHTEp(EPEHIMOHHOM KapTUHBI M €€ CBSI3b CO CTENEHbIO
KOT€pEHTHOCTU HMHTEep(EepUpyIOMUX Jydueld cBera. Buaumocts MHTEpDEPEHIIMOHHOM
KapTHHBI M €€ CBSA3b CO CTENEHBIO KOI€PEHTHOCTU HHTEpP(PEpUPYIOIIUX JIyuyel CBeTa.
Mupuna uHTEp(HEPESHIIMOHHON MOJOCH U Pa3MbITOCTh UHTEPHEPEHIIMOHHON MOJIOCHI.
3aBUCUMOCTh MHTEP(PEPEHLIMOHHON KapTUHBI OT a) TOJIOKEHUs JKpaHa; O)
MPOTSHKEHHOCTH UCTOYHUKA; B) CTEIIEHH MOHOXPOMAaTUYHOCTH cBeTa.(1 )

10. 9. Meroapl OCyIIeCTBICHUSI UHTEPPEPEHIIMU: METOH JAeieHUus (PPOHTA BOIHBI U
METO/]I IeJICHUs] aMIUIMTY/bl BOJHBI KaK (pU3nuecKkas OCHOBA ONTUYECKON anmaparypsl.
MeTtoapl ocyiiecTBiIeHUsT UHTEp(EPEHIIMU: METOH JAejeHUs (PpOHTa BOJHBI U METOA
JICJICHNs] aMIUTUTYAbl BOJHBI Kak (pU3MUYecKas OCHOBA OINTHYECKOW ammaparypsl.
[Tonyyenue nHTEpHEPEHIIMOHHBIX MOJIOC PABHOIO HAKJIOHA M MOJIOC PABHOM TOJILIHHBI.
Konbsua HetoToHa (BbIUMCIEHNE PAIMyCOB CBETIIBIX U TEMHBIX KOJIEI U3 XapaKTEPUCTHK
UHTEPPEPEHIIMOHHON  CXeMbl Mojdy4yeHus konen, HproToHa). MHoromyueBas
untepdepennus. [punnun padotsl nHTEpPepeHnronHoro ¢punsTpa.(1l 9)

10. 10. Iudpaxmus ceera. [Ipuniun ['oiirenca-Openens. Judpaxius cera. [Ipunimn
['tolirenca-®penena. Meron 30H @penens (BbiBoA). OmnpeneneHne MakCUMYMOB H
MUHUMYMOB TU(PAKIIMOHHON KapTHUHBI TI0 MeTo1y 30H Dpenens. Y cioBus TUPpakiiuu
®penens u @paynrodepa. (1 u)

10. 11. Audpakuusa Openenst Ha KpyrioMm oTBepcTuu u aucke. Audpaxuus Openens Ha
KpPYTJIOM OTBEPCTUU U JAHMCKE (KaYECTBEHHOE MOJIydeHHE IU(PAKIMOHHBIX KapTHH).
[IatHo Ilyaccona. 3oHHas mMmiacTUHKA (aMIUIMTyJOHAs AUQPPAKIUOHHAS KapTHHA |
dazoBas audpakimonHas kaptuna). Judpakmus Opaynrodepa Ha menu (rpaguieckoe
nojiyuyeHue TudpakIUOHHON KapTuHBI). BbIBOA ycIoBHII MakKCHMyMOB U MHUHUMYMOB
TUGPAKIMOHHON KapTUHBL. BinusHue IMIMPUHBI IIEIM W pa3MEpPOB HCTOYHUKA Ha
nudpakioHHyo KapTuHy. (1 9)

10. 12. Teopuss audpaxuuoHHOW pemeTku. Teopus TUGPAKLIMOHHON pPEIIETKH
(zudpaknuoHHass KapTHMHA Kak  pe3ysibTaT MHOTOJY4YeBOM  MHTEp(EpeHIINH;
MPEACTABICHUE PE3YJIbTUPYIOLUX KoJieOaHUl Nu(parupoBaHHOIO CBETAa Ha SKpaHE B



KOMIUIEKCHOM BHJIE; METOJI T'€OMETPUUYECKON Mporpeccuu). AHaIU3 pacrpeeaeHus
WHTEHCUBHOCTHU B TU(PPAKITMOHHON KapTUHE (YCIOBUS TITaBHBIX MAKCUMYMOB, TJIABHBIX
MUHAMYMOB ¥ TIOOOYHBIX MUHUMYMOB). MeTon pacuera qudpakiiMOHHONW KapTHUHBI OT
pemeTk (OnpeesieHUe MOJIOKEHUN TJIaBHBIX MAaKCUMYMOB, TJIaBHBIX MHUHUMYMOB U
NOOOYHBIX MHUHHMYMOB; YHUCJIO MMOOOYHBIX MHMHMMYMOB; pacueT HWHTEHCUBHOCTEH
TJIaBHBIX MaKCUMYMOB)(1 )

10. 13. [IBoitHO€ Jyd4emnmpenoMJICHWE, TOJspU3alMs CBETa MNpU  JBOMHOM
aydenpenomieHuu. 3akoH Mamoca. [IpoxoxaeHnue cBeTa yepe3 aHU30TPOIHbBIE CPEIbI.
JIBOWHOE JTydenpesiOMIICHHE, MOJIApU3alusl CBETA INPU JBOWHOM JIyYEIPEIOMIICHUH.
3akoH Maimoca. CTpyKTypa 3J€KTPOMarHUTHOW BOJIHBI B aHU30TPONHOM cpene. Teopus
O®peHenst ABOMHOIO JIydenpesoMJICHHS (TOJIydeHUE ONTUYECKONM HWHIUKATPUCHI
@peHenst sl OAHOOCHBIX KPHCTAJIOB; JIyYd, BOJHOBBIE HOPMAajlud U CBA3b MEXIY
Humu; (popmynel @Dpenenst). IlocTtpoeHre BOJHOBBIX IMOBEPXHOCTEH W BOJHOBBIX
(GpOHTOB CBETOBBIX BOJIH B aHU30TPOIHBIX KpUcTaiwax (mpuHiui [ toirenca). (1 1)

10. 14. B3anmoneiicTBUE CBETa C BEIIECTBOM. B3anmonaeiicTBUE CBETa C BEILIECTBOM.
HopmaneHass m aHOManpHas IOUCIIEPCHM. OJIEKTPOHHAS TEOpHsl Iucnepcuu. BriBon
dbopmynbl  3enbmeiiepa.  KoMIUJIEKCHOCTH — MOKazateysi  NPEIOMIICHUS,  aHaIu3
TEOPETUYECKOW TUCIIEPCHOHHOW KPHWBOM 3aBUCUMOCTH ITOKA3aTeNsl MPEJOMIIEHUS OT
4acTOThI cBeTa. Teopus nucnepcun — Teopusd nokasarens npenomiueHud. [lornomenne
cBeTa BemiecTBOM. 3akoHbl byrepa-JlamOepra u bepa. 3aBucumoctsh koddduimenta
MOTJIONIEHUS OT JJIMHBI BOJIHBI CBETa U ero ¢u3nueckuii cmbici.(1 u)

10. 15. Paccesnune Poanes u BbiBog 3akoHa Pones. IIpoxoxiaeHue cBeTa uepes
ONTUYECKU HEOJHOPOJHYIO CpeIy, paccesiHhe CBeTa Kak sBleHHe Audpakivuu Ha
HEOJHOPOJHOCTSAX Cpelbl (SBIEHUE HECOOCTBEHHOTO CBEUEHHUsI cpenbl). Bums
paccesiHUsI: MOJICKYJISIPHOE, B MYTHBIX cpelax; KOMOWHAIMoHHOe. WHIUKaTPUCHI
paccesnus. Paccessnue Pasniest u BeiBoJ 3akoHa Pasnest. [lonsiprsanus paccestHHOro cBera.
(19)

10. 16. BpamieHwe TJIOCKOCTH MOJSPU3AlMM  CBETA  ONTUYECKU-aKTUBHBIMU
BellecTBaMU. 3akoH buo. OnThyecku-akTUBHBIE BEIIECTBA. BpalieHue MmIoCKOCTH
MOJISIPU3ALIMM CBETa ONTUYECKU-AKTUBHBIMU BellecTBamMu. 3akoH bro. Teopus Openens
BpallleHUsI TUIOCKOCTH MOoJsipu3aiuu. TemioBoe n3nydeHue. PaBHOBeCHOE U3JIydeHUE B
MOJI0CTH. AOCOJIFOTHO YEPHOE TEJO0, XapaKTEPUCTUKU U3Ty4CHHUS! a0COIIOTHO YEPHOTO
tena. 3akoH Kupxrogda. CnexrpanbHas KpuBas u3inydeHus. (2 9)

Il. CTPYKTYPA U COJAEPXKAHUE MIPAKTUYECKOMN YACTH KYPCA

Temamuxa npakmuieckux u 1a60pamopHbix pabom.

IIpakTueckue 3anaTus (72 4ac.)



1.1.

1.2.

1.3.

2.1.

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

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

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

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

Tewma 2. UneanbHblii ra3. YpaBHEHHUE COCTOSHHS HI€ATIBHOTO r'a3a. 3aKOH
HNanproHa. 3akoH ABoraapo. 3akoH Ilackams, Oapomerpudueckas dopmyna (8
yacoB).MonekynspHo-KuHeTHUeCKas Teopus. Pacnipenenenne MakcBemnia u
bonenmana (10 gacoB)

DyHKIUS pacrpeesieHuss BEPOITHOCTEH MTUCKPETHBIX W HETPEPHIBHBIX 3HAYCHHM
CIly4ailHOM BeNWYMHBI. BBIYKCIIEHHE OCHOBHBIX XapaKTEPUCTHK (PYHKIIUU
pacnpenenenus (NeNe2.85 — 2.86 mo W.E.HpomoBy, NoeNe2.74 — 2.78 mo
N.B.CagenbeBy).

2.2 PacnpezxeﬂeHHe Makcaejia 110 IMPpOCKIUAM CKOpOCTGfI, 110 a0COIIOTHBIM 3HAYCHUSM

2.3.

2.4.

CKOpOCTEH, B «IPUBEACHHOM» BHUAE. BBIUUCIEHUE XapaKTEPUCTUUYECKUX
ckopoctert (NeNe2.88 — 2.104, 2.108 — 2.109 nmo U.E.Mponory, NeNe2.79, 2.78,
2.84, 2.87 no N.B.CagenbeBy).
OyHKIUS pacHpeesICHUs] MOJIEKYJ MO KWHETHYECKHUM SHEprusM. BeraucieHue
XapaKTePUCTUUECKUX DJHEPrMil W CpaBHEHHME UX C XapaKTEPUCTUUYECKUMU
ckopocTsiMu (NeNe2.105 —2.107 no N.E.UponoBy, NeNe2.90 o 1.B.CaBenbeny).
Pacnpenenenne bonbnmana.  PacnpeneneHne MONEKynl B OZHOPOIHOM
MOTEHIMAIIBHOM TOJie, B TMOJie WHepUUaNbHbIX cua (NeNe2 109 — 2.121 mo
N.E.Uponosy). Pacnpenenenrie bonbiMana it JUCKPETHBIX 3HAUYCHHUU YHEPrUU
(Ne2.100 mo .B.CagenbeBy).

Tema 3. DieMEeHThI MOJIEKYJISIPHO-KUHETHUECKON TEOPUU HEPABHOBECHBIX MPOIIECCOB.

3.1.

3.2.

Asnenus nepeHoca (8 yaca)

OTHOCHTENIbHOE YUCJIO MOJIEKYJ Ta3a, MPOJICTAIOIINX MyTh S 0€3 CTOJKHOBEHUH.
Cpennsis nnuHa cBOOOmHOTO Tmpobera Mosekynl. PacmpeneneHue cBOOOTHBIX
npoOeroB yactuil. G (HEKTUBHOE ceUeHUE B3aMOIeUCTBHS MOJIeKyJT (NeNe2 235 —
2.239, 2.242 — 2.243 no U.E.Uponogry).

BszkocTh, TemnonpoBoaHOCT, M IudPy3us razoB. KodpduumeHTsl BS3KOCTH,
terionpoBogHocT M auddysun  (NeNe2.250 — 2.255, 2.266 — 2.272 1o
N.E.Uponory)

Tema 4. IlepBoe Hauasi0 TEPMOAMHAMUKH. TEIIOEMKOCTh. YPaBHEHHUS NPOLIECCOB HA

OCHOBE IEPBOT0 HaYaJIa TEPMOJMHAMUKY JJI UJI€aThHBIX Ta30B (8 yacon)



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

4.2. TennoemkocTts. Uncno creneneit cBobosl. McnonszoBanue nuddepeHmanbHom
(GopMBI 3amKMcH TEPBOTO Havaja TEPMOJMHAMHUKU AJII HAXOXKJICHUS ypaBHEHUS
npouecca u TeroeMkocTu raza (NeNe2.44 — 2.56, 2.69 — 2.84 no U.E.Mponosy,
NoNe2.58 — 2.62 nmo U.B.CagpenneBy).

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

5.1. Pacyer K.M.A. TEIUIOBBIX U XOJIOAWJIBHBIX MAIIWH, B KOTOPBIX HJI€aJbHBIN Ta3
COBEPILAET LMKJbI, COCTOSIIIME U3 PAa3JIMYHBIX HU30IPOLECCOB (HAPUMEP: LUKIIbBI
Huzenss u Otro). Hukn Kapuo u k.m.ja. nukina Kapro (NeNe2.122 — 2.135 mo
N.E.Uponory, NoNo2.154 — 2.160 no N.B.CaenneBy).

5.2.  HepaBenctBo Knaysuyca. UW3meHeHue SHTponMM  HOpU  OOpPATHUMBIX
KBa3MCTATUYECKUX MPOLECCaX WM OCHOBHOE YpaBHEHUE TEPMOJMHAMHKHU IS
00paTUMBIX TIPOIIECCOB B UIeaIbHBIX Ta3zax (NeNe2.137 — 2.146 no U.E.MpoaoBy).

5.3. CBoOoanas sHeprus ['enbmrosbiia u padboTa uaeaaIbHOro ra3a B KBa3UCTATUYECKOM
nzorepmuaeckom nporecce (NelNe2.162 — 2.165 o U.E.Uponaosy).

5.4 Cratuctuueckuit cmbica suTpornuu. Gopmyna bonbimana (NeNe2.164 — 2.170 no
N.E.Wponosy, NeNe2.106 —2.109 no U.B.CaBenbeBy).

Tema 6. PeanbHbie ra3pl. YpaBHeHnue Ban-gep-Baanbca. TepMoaumHamuka peaibHOTO
ra3a (10 gacos)

6.1. YpaBHEHHE COCTOSHMSI BaH-IAEP-BaallbCOBCKOTO Ta3a. llocrosnueie Ban-nep-
Baanbca m ux ¢usmdeckuil cmpici. KnHeTHKa MpoOIECCOB B pealbHBIX TIa3ax
(NeNo2.22 — 224, 2212 — 2.224 no WN.E.Hpomomy, NeNe2. 162 - 2.165 mo
N.B.CagenneBy).

6.2. [lpumeHeHnue mepBOTrO Hayajga TEPMOJWHAMUKH JJIS PEUICHUs 3aJad C BaH-IEp-
BaagbCOBCKUM Ta3oM (NeNe2.57 — 2.62, 2.225 — 2.227 no N.E.ponoBy, NoNe2.166
—2.171 no U.B.CaBenbeBy).

6.3. Dddexr Jxoynsa-Tomcona. Beruucnenue npupamieHusi TeMiepaTypbl BCICICTBHUE
apdexra Ixoymnsa-Tomcona (NeNe2.63 — 2.65 mo U.E.UponoBy, NeNe2.172 — 2 175
o N.B.CaBenbeBy).

Tema 7. XKunkoctu. Kanumnsipusie sisenus (10 gac)

7.1. JlobaBouHO€ (KamuwJUISIPHOE) JaBJICHHE B KUIAKOCTU TII0J IPOU3BOJILHOU
noBepxHocThI0. Dopmyna Jlammaca (NeNe2.171 — 2.191 o U.E.ponoBy).

7.2. llpupaimenue CBOOOJHON DHEPTrUM TOBEPXHOCTHOTO CJIOS KUIAKOCTH. Pacuer
KOJIMYECTBA TeIIa, HEOOXOAMMOTro Jjsi O0O0pa3oBaHWsA EIWHUIBI TUIOMIAAN



MOBEPXHOCTHOTO CJIOS JKUAKOCTH TPU H30TEPMUUYECKOM YBEIHUUYECHHUU €€
noBepxHocTH (NeNe2.192 —2.197 no U.E.Uponoy).



JlabopaTopHblie padoTs (36 yac.)

JlabopaTopnasi paGora Nel. Marematnyeckuiit 1 PU3NUECKUI MAITHUK.

JlaboparopHasi pa6ota Ne2. M3yyeHue HeHTpOOEKHOWU CHUITbI HHEPLUH.

JlaGopaTopHasi paGora Ne3. 3aKOH COXpaHEHHS SHEPTUU HA IPUMEPE MASITHUKA
Makcsena.

JlaGopaTtopnasi padora Ned. /[uHamuKka TBEPAOro Tejla HA MPUMEPE U3YUYECHUE
MPELECCUN THPOCKOTIA.

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

JlaGopaTopHas padora Ne6. Pacnipenenenrie MakcBesia mo CKOpOCTSIM.

JlaGopaTopHuas padora Ne7. OnpeneneHue OTHOIIEHUS TEINIOEMKOCTEN BO3TyXa
[P MIOCTOSTHHOM JIaBJICHUU U TTOCTOSTHHOM 00beMe.

JlabGopaTopnas padora Ne8. OnpeesieHre TEIIOEMKOCTH TBEP/IbIX TEI.

JlaGopaTopHasi padora Ne9. OnpenenieHre yaeapHOro 3apsia 3JIEKTPOHa - € K m
METO/I0M MarHeTpoHa.

JlabopaTopHas padora Nel(). MarnutHoe noJie 3emiu.

JlaboparTopnas padora Nell. M3smepenne RLC merogoM Mocta mepeMEeHHOTO
TOKA.

JlaGopaTopHnasi padora Nel2. HccnenoBaHne NETIM THCTEPE3UCA.

Jlaboparopnasi padora Nel3. DkcrnepuMeHTalbHOE OmNpeneieHue (POKYCHBIX
pacCTOSAHUI TOHKUX JIMH3.

JlaGopaTopHnas padora Nel4. Jludpakius cBeTa Ha IICIH.

JlaboparTopHnas padora NelS. Konsua HeroToHa.

JlabopaTopnass padora Nel6. DOkcnepument @Dpanka u I'epua ¢ HEOHOBOM
TPYOKOA.

1.  YYEBHO-METOAUYECKOE OBECIHEYEHHE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4eOHO-MeToInYeCKOe 00EeCIeUeHHE CaMOCTOSTENBHOU PA00ThI O0YYAIOIINXCS 110
muctumuinHe «Ha3Banne qucturuivHely npeactasieHo B [Ipunoxkennn 1 u BKIIrO9aeT B
ceOst:

IUIaH-TPaUK BBIMOJHEHHUS] CaAMOCTOSITENIbHOM pPadOThl MO JUCHMIUIMHE, B TOM
qyclie IpUMEpPHbIE HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KaXKI0MY 33JIaHUIO;

XapaKTepUCTHKA 3aJaHuil JUIsi CaMOCTOSITENIbHOM paboThl O00ydYaromuxcs U
METOJIMYECKIE PEKOMEH/IAINHY TI0 UX BBITTOJIHEHUIO;

TpeOOBaHUS K TMPEACTABICHUIO M OQOPMIICHHIO PE3YJIbTaTOB CaMOCTOSTEIHHOU
paboTHI;



KPUTEPUU OLIEHKH BBITIOJHEHUSI CAMOCTOSITETbHOM PabOTHI.

Tax orce, 6 dannom pazoenie HeOOXOOUMO YKA3amMb MpPYOOeMKOCHb KOHMAKMHOU
pabomwi 6 uacax (Hanpumep.: 36 uacos pabomwl 6 yeiom, Uz HUX 4 uaca ayoumopHou
pabomwi), memamuxy, cneyupuKky u memooudecKue pekoMeHOayuu KOHMpoIupyemou
CAMOCMOSIMENbHOU pabomuvl O OUCYUNTIUHE, BKIIOUASL KAK AYOUMOPHYIO (6 KOHmMaKme ¢
npenooasameiniem), max U 6HeAYOUMOPHYIO HACMb CAMOCMOSMENbHOU pabomobl

obyuarowe2ocs.

JOIIYCK K 3K3AMEHY BO3MOXEH TOJIBKO ITPU BBIIIOJIHEHUM BCEX

IV. KOHTPOJb JOCTHKEHMS LEJIEN KYPCA

JIABOPATOPHBIX PABOT, ITPEAYCMOTPEHHBIX PITY IOM.
[Tpuem sk3amMeHa UM 3a4€T MOTYT OCYIIECTBIISTHCS B popMax:
-TECTUPOBAHUS;
-YCTHOMW ClIa4yy MAaTepHAIIa;
- 110 pe3yJbTaTaM PEUTHHTA.

Ne | Kontposmpyem OrneHovHbBIE CPE/ICTBA -
n/n ble MOJTYyJIH/ Koap! u sTansl popmupoBaHus HalMEHOBAaHUE
pa3aensl / TeMBI KOMIIETEHIIU I TEKYILIUH IIPOMEXYT
JUCLIUTUIMHBI KOHTPOJIb OYHasl
aTTecTauu
s

1 | Pazmen 1. OK-1 VYcrHbil onpoc | Dk3aMeH
®duznueckue OIIK-5 3Haer (YO-1) Bomnpocsl
OCHOBBI 1-16
MEXaHUKH YcTHbll onpoc | DK3aMeH

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

pabora (ITP-2)

Tect (ITP-1)

YcTHbll onpoc | DK3aMeH

YO-1 Bompocsr

Braneer E(OHTp)OJ'IBHaH 1-16p

pab6ora (ITP-2)

2 Paznen 2. 3naer VYcTHbIl onpoc | Dk3aMeH
OCHOBBI OK-1 (YO-1) Bomnpocst
tepmoauHamuku | OITK-5 17-35
" VYcTHbIi onpoc | DK3aMeH
MOJIEKYIISIPHOM (YO-1) Bompocsr
bu3uKu Ymeer Kontpompnast | 17-35

pa6ora (T1P-2)
Tect (ITP-1)

Braxeer YcTHbIl onpoc | DK3aMeH
(YO-1) Bompocsr




Konrponsnast | 17-35
pa6ora (TTP-2)
Paznen 3. VYeTHbli onpoc | DKk3aMeH
Onektpocrtatuka | OK-1 3HaeT (YO-1) Bompocsr
u nocrostHabl | OITK-5 36-53
AIIEKTPUYECKUI YcrHblii onpoc | DK3aMeH
TOK (YO-1) Bompocsr
Ymeer Kontponbnass | 36-53
pa6ora (T1P-2)
Tecr (TTP-1)
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bonpocst
Braneer Kontponbraas | 36-53
pa6ora (T1P-2)
Paznen 4. VYcrHblii onpoc | DK3aMeH
Onekrpomaraer | OK-1 3Haer (YO-1) Bompocsr
U3M OIIK-5 54-75
VYerHbii onpoc | Dk3aMeH
(YO-1) Bonpocst
Ywmeer Kontponbnass | 54-75
pa6ora (I1IP-2)
Tect (ITP-1)
VYcTHbI onpoc | Dk3aMeH
(YO-1) Bompocst
Bianeer Kontponbnas | 54-75
pa6ora (ITP-2)
Pedepar
VYcrHbli onpoc | Dk3aMeH
OK-1 3HaeT (YO-1) Bomnpocst
OIIK-5 76-99
VYcrHbil onpoc | Dk3aMeH
(YO-1) Bompocsr
Yueer KonrponsHast | 76-99
pab6ora (ITP-2)
VYcrHbll onpoc | Dk3aMeH
(YO-1) Bompocst
Braneer KonTtponsHast 76-9%
pab6ora (ITP-2)
Paznen 5. VYeTHblil onpoc | Dx3aMeH
BonnoBas OK-1 3HaeT (YO-1) Bomnpocsl
OTITHKA OIIK-5 100-111
YcTHbll onpoc | DK3aMeH
(YO-1) Bompocst
Ymeer Konrponsnas | 100-111
pab6ora (ITP-2)
YcTHbIl onpoc | DK3aMeH
YO-1 Bomnpocsr
Braneer %(OHTp)OJ'IBHa}I 100-1111
pab6ora (ITP-2)
Pa3nen 6. VYcrHblii onpoc | DKk3aMeH
KBanToBas OK-1 3HaeT (YO-1) Bompocsr
busnka OIIK-5 112-126
Ywmeer VYcTHbIl onpoc | Dk3aMeH




(YO-1) Bomnpocst
Kontponbnas | 112-126

pa6ora (T1P-2)
YcrHblii onpoc | DK3aMeH

(YO-1) Bomnpocst
Bianeer KontponbHas 112-126

pa6ora (T1P-2)

Pedepar

TurnoBble  KOHTPOJIbHBIE  3aJaHUsl, METOAMYECKHE  MATEpPUAJIbI,
ONpeaeSIOIUe TPOLEYpPbl OLICHUBAaHUS 3HAHWI, YMEHUI U HaBBIKOB M (WJIN)
OTIbITa JESTENIbHOCTH, a TAaK)Ke KPUTEPUH U MOKa3aTeNd, HeOOXOIUMBIC AJIs
OLICHKM 3HAHWUM, YMEHHM, HABBIKOB W  XapaKTEpU3YyIOLIHME  OTallbl
(opMuUpOBaHUS KOMIIETEHUMH B IPOLECCE OCBOEHUS 00pa30BaTEIbHON
IpOrpaMMmBbl, TipeicTaBieHbl B [Ipunoxenun 2.

V. CIIUMCOK YYEBHOU JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHHUIITIMHbI

OcHoBHas JuTepaTypa
(anexmponmvie u nevammvie uz0ams)
1)  Jlawmay JI.JI. Mexanuka u MosiekyisgpHas (Gu3nKa B Kypce oomieit hpus3uku
: yuebHoe nocooue / Jlangay JI.JI., Axuesep A.W., Jlupmmn E.M.. — JlonronpynHbrit
: U3natensckuii lom «MuaTEemnekT», 2017. — 399 ¢. — ISBN 978-5-91559-237-6. —
Tekcr : 35eKTpoHHBIN // DnekTpoHHO-Onbnnoreynas cucrema IPR BOOKS : [caiit].
— URL: https://www.iprbookshop.ru/103490.html

2)  baoenkuii, B.W. ®uszuka. MexaHuka. OJIESKTPOMArHETH3M : y4eOHOE
nocobue st cpenHero npodeccuoHampHOoro oo6paszoBanusi /| B. . baGeuxui,
O. H. TpetpsikoBa. — 2-¢ u3a., ucnp. u jgom. — Mocksa : U3marensctBo [Opaiir,
2017. — 335 ¢. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-05179-7.
— Texcr : snextponnsii // OOpazoBarenvHas mmiatdhopma Opait [caiiT]. —
URL: https://urait.ru/bcode/409073

3) ®wusuka : yueOnuk / A.A. [Munckuii, ['.}O. I'pakoBckuii ; moxa oOmI. pe.
I0.1. Huka, H.C. IlypeimeBoit. — 4-e uza., ucnp. — M. : ®OPYM : UHOPA-M,
2017. — 560 c. : mn. — (Cpennee mpodeccroHaabHOe 00pa3oBaHHE). - Pexum
noctyna: http://znanium.com/catalog/product/559355

4) ®dwusunka [DnekTpoHHBIN pecypc] : cinoBapb-cripaBouHuK / E. C. IlnatyHos,
B. A. Camoneros, C. E. bypasoii, C. C. IIpomkunpen. H. M. KoxxeBHukoB. — Dnek-


https://www.iprbookshop.ru/103490.html
https://urait.ru/bcode/409073
http://znanium.com/catalog/product/559355

TpoH. TekcTroBele naHHbie. — CII0. : Cankr-IleTepOyprckuii MmoNMUTEXHUYECKUN
yauBepcuteT I[lerpa Benukoro, 2014. — 798 ¢. — 978-5-7422-4217-8. — Pe- xum
nocryma: http://www.iprbookshop.ru/43981.html

H. B. AnekcangpoBa. ®usuka [DIEKTpPOHHBIM pecypc]| : METOIUYECKHUe
PEKOMEHIAIMK IO MOJATOTOBKE K BCTYMHUTENBHBIM dk3ameHam / H. B. Anekcan-
apoBa, JI. B. Jlammaroma, P. V. MWbarymmun, B. A. Ky3pmuueBa. —
DONEeKTPOH.TEeKCTOBbIE JaHHbIe. — M. : MOCKOBCKasi rocyJapCcTBEHHasi aKaJeMus
BOJHOTO TpaHcmoprta, 2014. — 57 c¢. — 2227-8397. — Pexum npocryna:
http://www.iprbookshop.ru/46881.html

6) dusuka: Yueonoe nocodbue / A.B. Unn- romonok, I1.B. 4. 4. Acraxos,
N.A. T'onuapenko. - M.: HULl UH®PA-M; Mn.: Hos. 3nanune, 2013. - 600 c.: um.;
60x90 1/16. - (Beiciiee obOpazoBanue). (nepe- miet) ISBN 978-5-16-006556-4 -
Pexxum noctyna: http://znanium.com/catalog/product/397226

JlononHuTeNnbHasA IUTEPATypa
1) [epuenko O.}O. OcHOBBI (pU3MKH TBEPAOTO Tesa [ DIEKTPOHHBIN
pecypc]: yuebnoe nocodue/ llleBuenko O.FO.— DneKTpoH. TEKCTOBbIC JTaHHBIC.—
CII6.: YHu- Bepcurer NTMO, 2010.— 77c— Pexwum
nocryma:http://www.iprbookshop.ru/67512.html.

2) Konmuna E.A. OcHOBBI (PU3KKH KUIKOKPUCTATUTMYECKUX CUCTEM
[Onek- TpoHHBIM pecypc]: yueOHoe mocobue/ Koummna E.A.— D3ekTpoH.
TekcToBble naH- Hble.— CII0.: YuuBepcuter UTMO, 2013.— 131 c.— Pexum
noctyna: http://www.iprbookshop.ru/71499.html

3) bapcykoB, O.A. OcHOBBI (pU3UKK aTOMHOTO siApa. SnepHbie
TEXHOJIOTHH[ DJIeKTpOHHBIN pecypc] : Mmonorpadus / O.A. bapcykoB. — DICKTPOH.
naH. — Mocksa :@uzmatiut, 2011. — 560 ¢. — Pexxum gocryna:

https://e.lanbook.com/book/2722

4) Bapransa T.A. OcHOBBI (PU3UKU METAUIMYECKUX HAHOCTPYKTYD.

Kypc nexuwmii [OnextpoHHbIi pecypc]: ydeOHOoe mocobue/ Bapransu T.A.—


http://www.iprbookshop.ru/43981.html
http://www.iprbookshop.ru/46881.html%20Физика:
http://www.iprbookshop.ru/46881.html%20Физика:
http://znanium.com/catalog/product/397226
http://www.iprbookshop.ru/67512.html
http://www.iprbookshop.ru/71499.html
https://e.lanbook.com/book/2722

OnexTpoH. Tek- ctoBble nanHbie.— CII0.: Yuusepcuter UTMO, 2013.— 134 c.—
Pexxum moctyna: http://www.iprbookshop.ru/67822.htmi

5) [TonstauH, A.J[. CopaBOYHHMK 1O HEIMHENMHBIM ypaBHEHUSM
MaTeMaTuye- CKo U3k [DIeKTpoHHBIN pecypc] : cipaBouHuk / A.Jl. [lonsHuH,
B.®. 3aiineB. — DnekTpoH. gaH. — Mocksa : @uszmariur, 2008. — 688 c. —
Pexxum nocryma: https://e.lanbook.com/book/59464
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1. SBopckuit b.M., lletnap A.A. , JlebeneB A.K. CrpaBouHuk mo Qusuke
JUTS UTH)KEHEPOB M CTYJIEHTOB BY30B: 8-¢ W3., uchp. u nepepad. — M.: OOO wu3za-Bo
OHUKC, uzn-Bo «Mup u obpazoanue».—2006.— 1056 c.

2. XpamoB I'.A. ®usuka. buorpaduyeckuii cnpaBoynuk. / Uzn. 2-e. — M.:
1983 r.

3. Kubernn N.H., KuGernr B.1. ®usuka: CrnpaBounuk.—XapbkoB: Donmo, M.:
OO0 “Uzn-Bo ACT”.—2000.—480 c.

4, Tomun [I''M., ®umonoBuu C.P. Knaccuku Qusnueckoit Hayku (C
JIpeBHEHIINX BpeMeH 10 Hayana XXB.): Crnpas. noco6.—M.: Beicu. mik., 1989.-576 c.

5. Tpodumoa T.M., dupcor A.B. Dusuka. 3akoHbl. DopmyIbI.
Omnpenenenus.— M.: Ipoda, 2004.— 304 c.

6. CopaBounuk 10 ¢usuke/ W.M. JyGposckuii, b.B. Eropos, K.II.
Psa6omanka.—Kues, Haykosa Jlymka, 1986.—558 c.

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

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «AHTEepHE)

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

busuku : Yuebnoe nocobue. 2-e uzna., crep. — CII6.: UznatensctBo «Jlanby, 2010. —

576¢.

http://e.lanbook.com/books/163/ emuer A.J]. ®usuka : YuebHOE mocooue. 2-¢
u3 ., ucnp. — CII6.: U3znatenscTBO «Jlauby, 2009. — 672c.
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2009. — 608c.
http://e.lanbook.com/books/236/ Kypc ¢usuku: YueOuuk as By3os: B 2 1. T. 1.
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2009. — 608c.

VI. METOANYECKHUE YKA3ZAHUA
ITO OCBOEHUMIO JNUCHUITJIMHBI
JucuunnmHa «®usnka» CTpyKTypupoBaHa 1o mnOpuHOuIy «OT 4YacTHOTO K

obmemy». Takoll mnoaxod B Y4eOHOM TpOIECCE IO3BOJISIET IOCIIENOBATEIBHO
CUCTEMATU3UPOBAaTh 3HAHMS CTYJEHTa, YTO CIOCOOCTBYET JIydlIEMy YCBOCHHIO
TUCHUILUINHBL. V3ydeHue AUCUUIUIMHBI NPEANnoJiaraeT MOCTYyHaTeIbHbIA MOAXO IO
MPUHLHNIY YCIOKHEHUS OT 3HAKOMCTBA C TEOPUEH M PACCMOTPEHUS TMPAKTUYECKHUX
IPUMEPOB, O CAMOCTOSITENILHOTO U3yUYEHHUS TUCUUTIIIUHBI.

B mpouecce wu3yueHus Mmarepuasia y4yeOHOrO Kypca IPeanoJiararoTcs
pazHooOpa3Hbie (opMbl padOT: JIEKIUU, TPAKTUYECKUE 3aHITHS, J1a0OpaTOpPHBIN
MPaKTUKYM, CAMOCTOSITENIbHAs paboTa.

Jlekiuu mpoBOIATCS B BUAE NPE3CHTAMUM. B HUX OCBEMIAlOTCS BOMPOCHI,
COOTBETCTBYIOIIME TeMaTuke Jieknmid (pasmen |). Hambosiee BakHBIC BONPOCHI H
TEOpEeMbI Pa3OUpParOTCsl YCTHO C Y4acTHEM CTyJIeHTOB. Llenb JeKkunonHoro Kypca — natb
3HAHMS CTYJEHTaM B 00JIacTh (DU3UKH, 3aJI0KUTh HAYYHBIE M METOJI0JOTHYECKUE
OCHOBBI JUISI CAMOCTOSITEJIbHOM paboThl CTYIEHTOB, MPOOYAUTh B HUX HHTEPEC K
Oynymieit mpodeccun.

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

Texymuii kouTpoib (TK) ocHOBaH Ha ycTHOM ompoce pa3 B HeAento. OCHOBHAS 11€J1b
TK: cBoeBpeMeHHasi OlLIEHKa yCIEBAEMOCTH CTYAEHTOB, MOOyXXaaromias ux padoTaTh
PaBHOMEPHO, UCKJIKOYAsi MAJIbIE 3arpy3KU WM MEPETPY3KU B TEUCHHUE CEMECTPA.

[Ipomexxytounbiii  koHTposib (IIK) — ocymecTtBiasiercs B ¢opMe pyOeKHBIX
koHTpoJibHEIX paboT (PKP). U tectupoBanus mo pazgenam. Llens TIK: moOymuth

CTYACHTOB OTYUTATHCA 3a YCBOCHHUC pas3aciia AUCHUIIIMHBI HAKOIMHUTCIIbHBIM 06p330M,


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

T.€. CHayasa 3a IMEPBBIM, 3aTEM 32 BTOPOU pa3leibl Kypca. YcnemHoe Hanucanue PKP
MO3BOJIIET CTYJIEHTY PAaCCUMTHIBATH HA BBICTABICHHUE JOCPOYHON 3K3aMEHALIMOHHOU
OLICHKH. 3a nukKa o0yueHus npeaycmorpero 6 PKP u 6 ceancoB TectupoBaHusi.
Urtoroseiit kontposns mo guctuminae (MKJ[) - sTo mpoBepka ypoBHS y4eOHBIX
JIOCTUKEHUW CTYJIEHTOB IO BCEM IUCHUILIMHE 3a ceMecTp. DopMbl KOHTpOJIS: 3a4erT.
[IpoBomuTCS TpamUIIMOHHBIM CcrOcOOOM. Ilenh HMTOrOBOro KOHTPOJIA: MPOBEPKA
0a30BBIX 3HAHUW AUCIUIUIMHBI, MOJYYEHHBIX MPU €€ U3YYCHUH, JIOCTATOUHBIX IS

MOCJIEYIOIIeTo o0y4eHus 1 Oyaymied mpodecCHoHanbHOM NeITeTbHOCTH.

Pexomenaanuu no padore ¢ JUTEPATYPOii: MPOCITYIIaHHBIA MaTepuall JICKIIUU
CTYIEHT JOJDKeH Mpopaborarh. JlJIT ATOr0 B MPOIECCE OCBOCHHUS TEOPETHYECCKOTO
MaTepuaia JUCHUIUIMHBI CTY/IEHTY HEOOXOIMMO BECTH KOHCIEKT JICKIUN U J100aBISATh
K JICKIIMOHHOMY Marepuainy HHQpOpMaIuioo, TOJYYEHHYI0 U3 PEKOMEHIYEeMO
JUTEPATYPHI NI UHTEPHET HCTOYHHUKOB.

KoHcnekT nexkuuii pekoMeHAyeTcs HauMHaTh ¢ TUIaHa U3JlaraeMoro Marepuasia,
9TOOBI JJIs1 ce0s CTPYKTYpHPOBAaTh COOTBETCTBYIOIIYIO TeMy JeKIuu. KoHcmekT He
JOJDKEH OBITh JTOCIOBHBIM. JKenaTrenbHO 3amuchiBaTh JIEKIIMOHHBIA MaTepuai KpaTko,
TOJIBKO CaMO€ CYIIECTBEHHOE. PEKOMEHI0BAaHO MCIOJIB30BaTh MO JIJISl 3aMETOK HIIU
BOIIPOCOB, KOTOpPBIE CTYICHT HE IOHSJI BO BpeMs JICKIMH, JJII TOTO, YTOOBI WX
YTOYHUTh Yy TPENnojaBaTesisi, HO TMPEIBAPUTEIHHO TMOMBITABIINCH, HAWUTH OTBET
CaMOCTOSTEILHO.

K nekmusm HeoOX0IUMO TOTOBUTHCS. [IJIs1 3TOTO CTYyIEHT JOJDKEH MPOCMOTPETh
Marepuail Oyaylied JeKIMU 3apaHee, OTMETHTh Ui ceOs Haubojee CIOXKHBIC WU
HETMOHATHBIC MaTepHayibl JISKIIMM, C TEM, 4YTOOBI 3adaTh BO BpPEMs JICKIIUU
COOTBETCTBYIOIINUE BOIPOCHI MPEMOaBaTesto. Takoi MoIxo 1 O3BOIHT Jierde u OoJee
JETATBHO YCBOUTH JAHHYIO TUCIHILINHY.

[IpakTHueckue 3aHATHS HAIEJICHBI Ha 3aKpeIlICHUE JICKIIMOHHOTO MaTepuaina. K
HUM CTYJEHT JIOJDKEH TOTOBHUTHCS 3apaHee CaMOCTOSITENIbHO, M3y4YWB IUJIAH 3aHSTHS,
COOTBETCTBYIOIIYIO TEMY JICKITUH, PEKOMEHIOBAHHYIO TIPEToaBaTeyieM JIUTepaTypy |
BONIPOCHI i TMOATOTOBKH. [IpoBefieHME TPAKTUYECKOTO 3aHATHS B ayAUTOPUHU

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



OLICHUTh TOTOBHOCTh CTYyJIECHTa K BBIIIOJHEHUIO TIOCTAaBJICHHBIX 3a7a4 B
COOTBETCTBYIOILIEH MPAKTUYECKON paboTe, a caMOMY CTYJEHTY MOAOUTH OTBETCTBEHHO
K TOATOTOBKE K 3aHSTHIO, YTO CHOCOOCTBYET JY4YIIEMY YCBOCHHIO HM3y4aeMOIO
Martepuana.

JlabGopaTopHBIil TPaKTUKYM MPOBOAUTCS B JabopaTopusix Kadeapsl Gusuku. s
MOATOTOBKU K 3aHSATHUIO CTYJIEHTY HEOOXOJIUMO H3YyUYUTh METOJAMYECKHE YKa3aHUS IO
naHHoi pabote. Ilpu BbIONHEHUHM JTAOOpPATOPHON PAOOTHI CTYAEHTHI MPUOOPETAIOT
HABBIKHA MPOBEACHUS (PU3MUECKOTO SKCIIEPUMEHTA U 00paOOTKH SKCIEPUMEHTATBHBIX
JTaHHBIX. Bo Bpemst 1abopaToOpHOTro MpakTUKyMa CTYACHTBI 3HAKOMSTCS C YCTPOUCTBOM
U IPUHIUIAMU AeUCTBUS (PU3UUECKUX MPUOOPOB U X JIEMEHTOB.

BueayautopHas camocTosiTenbHass paboTa HalelieHa Ha yriayOlieHHe u
3aKperieHne 3HAHUW CTYACHTOB MO JaHHOW muciuruimHe. CaMmocrositenbHas padboTa
OMMpaeTCss Ha JIEKIMOHHBIM Marepual, MaTepuajl NPaKTUUYECKUX 3aHATHH U
7a00paTOPHBIX pabOT, KpPOME TOTO JOMOJHUTEIBHO CTYAEHT JOJDKEH HU3ydaTh
COOTBETCTBYIOIIYIO JIUTEPATYypy @O AUCUHUILIMHE «DPU3UKA», PEKOMEHIOBAHHYIO
npenojaBaresieM. Buja caMocTosTeIbHONM pabOThl: TMOATOTOBKA K JICKIUSAM, K
MPAKTUYECKUM 3aHSATUSIM U K JaOOpaTOPHBIM paboTam.

PexoMeHganuu mno mNOATOTOBKE K DJK3aMeHY: [0 JAaHHOW JHCUWILUIMHE
PELyCMOTPEH K3aMeH (2,3 cemecTp).

Ha 3auérHoli Hexene U B MEpUOJ CECCUM HEOOXOJIMMO MMETh IOJHBIM KOHCIICKT
JIEKIUN U mpopabOTaHHBIE MpaKTUYeckue 3aHsATus. llepedeHb BOMPOCOB K AK3aMEHY
MOMEINIeHbl B (DOHJE OLIEHOYHBIX CpencTB (mpuioxeHue 2). ['OTOBUThCA K crade
HK3aMeHa JIyYIlle CHCTEeMATHYECKH: MPOCIYIIUBas OYEPEIHYIO JIEKIHI0, MpopadoTaB

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

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIHUIIJINHBbI

st ocymiecTBiIeHUsT 00pa30BaTeIbHOTO Mpoliecca JaHHOW AUCIUTIIMHBI JICKIIUU
MPOBOJAATCS B MYJbTUMEAUNHBIX ayJAUTOPUSIX B BUJIE MPE3EHTALMH, MPAKTHUYECKUE

3aHSATHS TPOBOJATCS B ayJUTOPHSIX, JTAOOPATOPHBIM MPAKTUKYM TMPOBOJUTCS B



CHELMATU3UPOBAHHBIX Jaboparopusax kadeapbl ¢usukun. B MynbTUMEIUITHBIX
ayJIMTOPUSIX YCTAHOBJIIEHO CcClielytoliee OO0OpyAOBaHUE: NPOEKTOp, HOYTOYK, HSKpaH,

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

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

CamocrosiTennbHasi paboTa CTYJIEHTOB

3a1a4:;

- CTUMYJMpPOBAHUE

PUTMUYHOU

ACATCIBHOCTH B TCUCHHUC BCCTO CCMCCTPaA,

y4ueOHOH,

HarpaBjeHa Ha pelieHue

MO3HABATEILHOU W

CIEAYIOIINX

TBOPYECKOU



- COBEpIICHCTBOBAaHME HABHIKOB TIOMCKA HEOOXOAMMOM HAydyHOM U y4yeOHO-
METOMYECKON JIUTEPaTypBhl;

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

- pa3BUTHE AaHAJIMTUYECKOTO MBIIIJIEHUS] © KOMMYHUKAaTUBHBIX CIIOCOOHOCTEH.

[Ipy MOAroTOBKE K NPAKTUYECKUM 3aHATUSAM CTYIAEHThl HM3YyYalOT HAy4YHYIO,
y4€OHYIO U METOAUYECKYIO JINTEPATypy IO COOTBETCTBYIOLIEH TeMe (CM. TEMBI 3aHATHUI
MPAKTUYECKON YacTu Kypca).

IIpu mnoaroroBke k TectupoBanuto U PKP cTyaeHTBl pyKOBOACTBYIOTCS
TpeOOBaHUAMHU K MX MOATOTOBKE, MPEICTABICHHBIMU B Meauanpe3eHTauuu «Kparkuii
Kypc JeKkiui no aucuumnHe «Pusuka»y». [Ipumepnsie Bapuantel PKP n TecToBBIX
3aJJaHui, a TaKKe KPUTEPUH MX OLEHUBAHUS IPEJCTaBICHbI B NMPUIOKEHUH 2 «DOoHA
OLICHOYHBIX CPENICTBY.

1. PaGora ¢ TeopeTH4ecKUM MaTepHAIOM.

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

3apaum:

- IpUOOpPETEHNE HABBIKOB CAMOCTOSTEIHHON pabOThI C JIEKIIMOHHBIM
MaTepHanIoM;

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

- YMEHUE aHAIU3UPOBATh MPAKTUYECKUE 3a/1a4¥, CTABUTH U PEIIATh aHAJIOTUYHbIC
3aJ1a4y.

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

PaboTa ¢ nuteparypoii mpeanonaraeT caMoCcTOATENbHYIO paboTy ¢ yueOHUKaMH,
KHUTaMH, y4eOHBIMH  MOCOOMSIMH, y4eOHO-METOAMYECKUMHU  TOCOOUSIMH IO
BBINIOJIHEHUIO KYpPCOBOW pabOThl M BBIMYCKHOW KBalU(UKAIMOHHOW padoOThl, C
HOPMATHBHO-IIPAaBOBBIMM  HCTOYHMKaMu. [lepeyeHp  nuTeparypbsl:  OCHOBHOM,

JOTIOJIHUTENbHOM, HOPMATUBHOM U MHTEPHET-PECYPCOB MpPUBEAEH B pazaene V



«Y4eOHO-MEeTOMYEeCKOe  OOCECleUYeHre  TUCHUIUIMHBDY  HAcTosmer  paboueit
POTrPaMMBI.

YMeHue caMoCTOsITeIbHO padoTaTh € JUTEpPaTypod SBISIETCS OJHUM U3
BOKHEUIIUX YCIOBUM OCBOCHHS JUCHUIUIMHBL [lowck, wu3yueHue u mpopaboTka
JUTEPATYPHBIX HCTOYHUKOB (HOPMHUPYET Yy CTYJEHTOB HAy4yHBIM crmoco® MO3HaHUS,
BbIpAa0ATHIBAECT HABBIKM YMEHUSI YUUTHCS, TO3BOJISIET B JAJIbHEUIIIEM B MPAKTUYECKOU
paboTe Mocjae OKOHYAHMSI YHMBEPCHUTETAa MPOAOKATh MOBBIMIATH CAMOCTOSITEIHHO
CBOIO KBATM(UKAIUIO ¥ MPHUOOPETaTh HY)KHBIE KOMIIETEHIIUN JJIA JAJbLHEHIIIETO pocTa
B npodeccum.

CamocrosiTenbHas padboTa ¢ IUTepaTypHbBIMU UCTOUHUKAMU TPEOYEeT OT CTYIeHTa
YCUTYUBOCTU, TEPIECHUS U COCPEIOTOUYCHHOCTH. YUTOOBI JIydllle MOHSATH CYIECTBO
BOIIPOCA, KEJIATEIbHO 3aKOHCIIEKTUPOBATh H3y4YaeMbId MaTepHall, CHENIaThb HY>KHbIC
MOMETKHU, OTMETUTD BOMPOCHI /11 KOHCYJIbTAIIMU C IIPENOIaBaTEIIEM.

2. IToaroroBKa K KOHTPOJbHBLIM padoTam.

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

3amaun:

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

-  TOpUOOpEeTeHHE HAaBBIKOB CaMOCTOATENBbHOM paboOThl C OCHOBHOM U
JOTIOJIHUTEIBHOM JINTEPATYPOil, OJIb30BATHCS HHTEPHET — PECYPCAMHU;

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

KoHTposbHbIE paboThl MO3BOJISIIOT 3aKPENUTh TEOPETUUECKHU MaTtepuai Kypca. B
nporecce u3ydeHus (U3UKU CTYJEHT JOJKEH BBIMIOJIHUTH B KaXXJIOM CEMECTpe TpHU
KOHTPOJIbHBIE pa0oThl. Permenne 3amad KOHTPOJBHBIX PabOT SBISIETCS TPOBEPKOM
CTENIEHU YCBOEHHUSI CTYJEHTOM TEOPETHYECKOro Kypca, a OLEHKa IperojaBareiis Ha
paboTy moMorarmT eMy J0padoTaTh M MPaBWJIBHO OCBOUTH Pa3WYHBIE pa3jielibl Kypca
¢busuku. Ilepen BbIMOMHEHWEM KOHTPOJBHOW pabOThl HEOOXOAMMO BHUMATEIHHO
O3HAKOMHUTBHCSI C TPUMEpaMM PEIICHUS 3aJa4 MO JaHHOM KOHTPOJIbHOW paborte,
ypaBHEHUSIMHU U (HOpPMyJIaMH, a TAKKE CO CIIPABOYHBIMHA MaTEepUATIaAMHU.

MeToanueckue yKa3aHusi K BbINO/IHEHUIO KOHTPOJIbHOM PaboTbl.



KonTponbHyto paboTy ciieyeT BBINOIHATh aKKypaTHO. J1Ji MOSICHEHUS pelleHus
3alayd TaM, TJI€ 9TO HY>KHO, aKKypaTHO CJ/eJilaTh 4YepTeX; pelIeHue 3aJadyud |
UCTIONIb3yeMble (POPMYJIBI TOJKHBI COMPOBOXKJIATHCS MOSICHEHUSIMH; B TOSICHEHHSX K
3a/laye HEeoOXOAMMO YKa3blBaTb T€ OCHOBHBIC 3aKOHBI U (DOPMYIbI, HAa KOTOPBIX
O0asupyercd peuieHue JaHHOW 3a/Jaud; MPU TOJYYEHHH PaCYETHOW (QOpMyIbl JJis
pElIeHUs] KOHKPETHOW 3a/lauyd MPHUBOJUTH €€ BBIBOJ; 3a/Ja4y PEKOMEHJYETCSl PELIUTh
CHayaja B oOOmEeM BHUAE, T. €. TOJbKO B OYKBEHHBIX OOO3HAUYEHMSIX, MOSICHSISA
IpUMEHSEeMble TNpu Hanucanuu (opmyn OyKBEHHbIE OOO3HAUEHUS; BBIYHUCICHHUS
CJIelyeT TMPOBOAUTH C IOMOINBIO TOJCTAHOBKHM 33JaHHBIX YHCIOBBIX BEIUYHH B
pacueTHy0 popmyiy. Bce He0OX0quMbIe YUCIOBBIE 3HAYEHUSI BEIMYUH JOJKHBI OBITH
BbIpakeHbl B cucreme CH (cM. crnpaBouHble Marepuanbl). [lo OKOoHuaHue pemeHus
IPOBEPUTHh EAUHMIIBI MOJTYYEHHBIX BEJIMYMH MO pacyeTHOM (QopMysie U TEM CaMbIM
NOATBEPJIUTh €€ TMPABWIBHOCTh; KOHCTaHThl (DU3UUYECKUX BEIWYUH U JpYyrue
CIIPABOYHBIE IAHHBIE BEIOMPATH W3 TAOIULL.

BoinosiHenue j1a60paTopHBIX padoT.

Heab: NogyduTh XOpOUIME 3HAHUSA MO AHMCLHMIUIMHE W HAy4YUThCS paboOTaTh
CaMOCTOSITEIIBHO.

3agaum:

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

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

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

[Ipy mpoxokJIeHUH J1a0OPATOPHOTO MPAKTUKYMA KaXAbIA CTYACHT BBIIOJIHSET
HECKOJIbKO JlabopatopHbix pabot. Ilepen BbIMmogHEHHEM Ja0OpPaTOPHOM PadOTHI
CTYACHT JOJDKEH O3HAKOMHUTCS C METOJMYECKUMH YKa3aHHsIMH K JaHHOW palote,
MOJATOTOBUTHCS K YCTHOMY OIPOCY MO TEOPETHUECKOMY Marepuany, KOTOPBIM Tam

MPUBECH, pa3o0paThCsi C METOAMKOW MPOBEAeHUS (HU3UYECKOTO HKCICPUMEHTa U



O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX HOAHHBIX; OTBCTUTb HaA KOHTPOJIbHBIC BOIIPOCHI,

COCTaBUTH OTHYCT.

KpuTtepun oieHKH caMOCTOATEIbHOI padoThI — 1a00paTOPHOIl padoThI

50-60 6a10B

61-75 6a110B

76-85 0aJL10B

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

Pedepar sBisieTcst onHoOM U3 GOopM CaMOCTOSITEIHHOTO MCCIICOBAHUS HAYYHOU




npo0OJieMbl Ha OCHOBE M3YYEHHS JUTEPATYPhl, TUYHBIX HAOIIOJECHUI U MPAKTUYECKOTO
ombiTa. Hamucanme pedepara momoraer  BbIpaOOTKE HaBbIKA CAMOCTOATEIHHOTO
HAYYHOTO MOUCKA U CTIOCOOCTBYET K MPUOOIICHHUIO CTYICHTOB K Hay4yHOU paboTe.

TpebGoBanus k HanmMcaHUIO U opopMIIeHHUIO pedepaTa:

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

- paGoTa mOMKHA BKJIIOYATh: BBEJEHHUE, I7I€ OOOCHOBBIBACTCS AKTyaJbHOCTH
poOJIeMBbl, 11€Jhb M OCHOBHBIE 3aJa4M HCCIEOBaHUS; OCHOBHYIO 4YacTh, B KOTOPOH
pacKpbIBaeTCs CoJiepKaHue MPOoOIEMBbL; 3aKITIOUEHUS, B KOTOPOM 0000IIat0TCS BHIBO/IBI;
CIIMCKA UCITOJIb30BAHHOM JINTEPATYPHI;

- KaX/IbIi HOBBIM pa3jiell HAUMHACTCSl C HOBOM CTpaHMUIIbl, CTpaHUIlbI pedepara ¢
pUCYHKaMU [JOJDKHBI MMETh CKBO3HYK0 HyMepauuto. [lepBoil crTpanuuen sBisercs
TUTYJIbHBIN JINCT, HOMEp CTPAaHUIbI HE IpocTaBiiieTcs. Homep nucra npocrasisercs B
LEHTpe HWXHEW yacTu Jucra. Ha3zBaHue paszmena BbIIEISETCS KUPHBIM HIpU(TOM,
TOYKa B KOHIIE HAa3BaHUSA HE CTaBUTCs, Ha3BaHWe He mnoauepkusaerca. Dpasel,
HAYMHAIOIIUECS C HOBOW CTPOKH, II€YATAOTCSA C OTCTYIIOM OT Hadayia CTpoku 1,25 cwm;

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

- ipu O(pOPMJICHUU CCHUIOK CJEAYEeT COONIOAATh CISAYIONINE MpaBHIIa: ITUTATHI
MPUBOMSTCS C COXPAHEHHEM AaBTOPCKOTO HAMMCAaHUS W 3aKII0YAIOTCS B KaBBIYKH,
KaKJas 1UTaTa J0JHKHA COMPOBOXKIATHCS CCBHUIKON Ha WCTOYHUWK, MPU IUTUPOBAHUU
TEeKCTa B KBaJPATHBIX CKOOKaxX YKa3bIBAETCS CChLIKA Ha JIMTEPATYPHBIM MCTOYHHK II0
CIIUCKY HCIIOJb30BAaHHOW JIUTEpaTyphl U HOMEP CTPaHUIIbI, HA KOTOPOH IOMEIIEH B
9TOM MCTOYHHUKE IIUTUPYEMbIH TeKCT, Harpumep [6, ¢. 117-118].

- CIIMCOK JIMTEPATYPHhI NOJKEH BKIKOYATh HE MeHee 1) MCTOYHUKOB.

TpynoemkocTs paboThl Haa pedepaToM BKIIIOUAETCS B YaChl CAMOCTOSITETHLHOM
paboThI.
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IHacoopr

(oHIa OLIEHOYHBIX CPEACTB MO AUCUUILINHEe DU3MKa

Kon U Jranbl (OPMHUPOBAHNS KOMIICTECHIIHU
¢popmyupoBka
KOMIIETEHIINH
OK-1 3HaeT OCHOBHBIE (PH3UYECKHE 3aKOHBI U
CIOCOOHOCTD K KOHLICTILIMMA:  3aKOHBl  KJIACCUYECKOMN
abCTpaKTHOMY MEXaHHWKH, BaXXHEUIIME  KOHLENIUU
MBIIUIEHHUIO, aHaJIN3Yy, CTaTUCTUYECKOMN buzuku u
CUHTE3Y TEPMOJUHAMHUKY;
HauoOoJsee BA)KHBIC u
dbyHIaMeHTaIbHbIE JOCTHKEHHUS

bu3nUecKoil HayKu;

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

IPOBOJUTH U3MEPEHUS (PUINUECKUX
BEIMYMH M  OLEHKY IIOIPEIIHOCTEN
U3MEpPECHUN;

Brnaneer OCHOBHBIM AKCIIEPUMEHTAIILHBIM
MaTepHaJioM, OCHOBHBIMH  HaBBIKAMU
MOMCKa Hay4YHOM uHbopMaImy,
HE00X0IUMOTO TUTST pa3paboTKu
COOCTBEHHBIX TMPOEKTHBIX PpEUICHUN B
UCCIIeyeMOM TIPeIMETHOM 00J1acTh




OIIK -5

TOTOBHOCTBIO K
M CIIOJIb30BaHUIO
OCHOBHBIX
XUMUYECKHUX,
MaTEMaTUYECKUX U HHBIX
€CTECTBEHHOHAYYHBIX
MOHATUH U METOJOB TPH
peluieHuu
npodeccuoHaNbHBIX
3aj1a4y

¢buzuko-

3Haer

OCHOBHBIE MOJIOKEHHUS
KJIACCHYECKOU ANEKTPOANHAMHUKHU,
TEOPUIO KOJEOAHW W BOJIH, HUCXOJIHBIE
MIPUHIIUIIBI KBaHTOBOM MEXaHUKHU;
OCHOBHBIC TIOHATHS (U3UKA aTOMOB,
aTOMHOTO SJpa U 3JIEMEHTapHBIX YaCTHII;
CBSI3b busuku c TEXHUKOM,
IIPOU3BOJICTBOM, IPYTUMHU HAyKamH,

YMmeer

IIPUMEHSITh CBEJICHHS u3
AIIEKTPOUHAMUKH, TEOPUU KOJIEOaHUI U
BOJIH, (U3UKH aTOMHOTO SApa MpH
pELIEHNN KOHKPETHBIX 3a/1a4;

Bnaneer

HaBbIKaMH paboTHl C mpudopamu;
OTBITHBIMU (paKTamMH, KOTOpBIE JIEXKAT B
OCHOBE HamOoJiee BaXHBIX (DUIUUYECKUX
3aKOHOB

Ne | Kontpomupyem OneHoyHble CPECTBA -
n/n ble MOJTYJIH/ Koap! 1 sTansl popMupoBaHus HaUMEHOBAHUE
pa3zensl / TEMBI KOMIIETCHIIUH TEeKYIIUN IIPOMEKYT
JUCLUTUTMHBI KOHTPOJIIb OuHas
aTTecTauu
s
1 | Pazmen 1. OK-1 VYcrHbll onpoc | Dk3aMeH
®duznueckue OIIK-5 3Haer (YO-1) Bomnpocsl
OCHOBBI 1-16
MEXaHUKH YceTHBI onpoc | DK3aMeH
(YO-1) Bonpocst
Ymeer Konrponpnaas | 1-16
pabora (T1P-2)
Tect (ITP-1)
YcTHbIl onpoc | DK3aMeH
YO-1 Bompocsr
Braneer %(OHTp)OJ'IBHa}I 1-16p
pab6ora (ITP-2)
2 | Pazmen 2. 3HaeT VYcTHbIl onpoc | Dk3aMeH




OcHoBBI OK-1 (YO-1) Bompocsr
tepmoanHamuku | OITK-5 17-35
u VYeTHbli onpoc | DKk3aMeH
MOJIEKYJIIPHOM (YO-1) Bomnpocsl
buzuKu Ymeer Konrponsnast | 17-35
pa6ora (TIP-2)
Tecr (TTP-1)
YcrHblii onpoc | DK3aMeH
(YO-1) Bomnpocst
Braneer Kontponbnas | 17-35
pa6ora (T1P-2)
Pa3pnen 3. VYcrHblii onpoc | DK3aMeH
Onektpocratuka | OK-1 3Haet (YO-1) Bomnpocsr
u nocrostHubl | OIIK-5 36-53
ANEKTPUYECKUN VYcrHblii onpoc | DK3aMeH
TOK (YO-1) Bomnpocst
YmMmeer Kontponbnas | 36-53
pab6ora (ITP-2)
Tecr (TIP-1)
VYcrHbii onpoc | Dk3aMeH
(YO-1) Bomnpocsr
Braneer Kontponbraas | 36-53
pa6ora (T1P-2)
Paznen 4. VYeTHbli onpoc | DKx3aMeH
Onektpomarner | OK-1 3HaeT (YO-1) Bomnpocsl
U3M OIIK-5 54-75
VYcTHbIl onpoc | Dk3aMeH
(YO-1) Bompocst
YmMmeer Kontponbnas | 54-75
pabora (ITP-2)
Tect (TTP-1)
YcTHbll onpoc | DK3aMeH
(YO-1) Bompocst
Bmaneer Koutponbnas | 54-75
pabora (ITP-2)
Pedepar
VYcrHbll onpoc | Dk3aMeH
OK-1 3HaeT (YO-1) Bonpocsr
OIIK-5 76-99
YcTHbll onpoc | DK3aMeH
(YO-1) Bompocst
Ywmeer Konrponsnast | 76-99
pab6ora (ITP-2)
YcTHbIl onpoc | DK3aMeH
YO-1 Bompocsr
Braneer %(OHTp)OJ'IBHa}I 76-9%
pab6ora (ITP-2)
Pazpen 5. YcTHbIl onpoc | DK3aMeH
BomHoBas OK-1 3HaeT (YO-1) Bomnpocst
ONTHKA OIIK-5 100-111
YcTHbll onpoc | DK3aMeH
Ymeer (YO-1) Bonpocst
Konrponsnas | 100-111




pa6ora (T1P-2)

VYcrHblii onpoc | DK3aMeH

(YO-1) Bompocsr
Braneer KontponbHas 100-%.11

pa6ora (T1P-2)

6 | Pa3gen 6. YcTHbli onpoc | Dk3aMeH
KBanToBas OK-1 3HaeT (YO-1) Bompocsr
duzuka OIIK-5 112-126

VYcrHblii onpoc | DK3aMeH

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

pa6ora (T1P-2)

VYcrHblii onpoc | DK3aMeH

(YO-1) Bomnpocst
Bianeer KontponbHas 112-126

pa6ora (T1P-2)

Pedepar

HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Koa n Ortanbl GOpPMUPOBAHUSA KpUTEpPUHU NoKa3aTeun
(dhopmynpoBKa KOMIIeTEeHIIHH
KOMIIeTEeHIIHH
OK-1 OCHOBHBIE 3HaHUE CnocoOGHOCTH
CIIOCOOHOCTD ¢busnueckue bu3HUecKuX c(opMyIHUpOBaTh
K  aOCTpakTHOMY 3aKOHBI; 3aKOHOB; OCHOBHBIC (pU3HUECKHUE
MBIIIICHHIO, OCHOBHbBIC OCHOBHBIX 3aKOHBI;
aHalsy, CHHTCESY METO/BI 1 METOJIOB 1 CTIOCOGHOCTD MPOBECTH
??IEH_ ETB TTPHCMBI IIPUEMOB (bu3nYecKuil IKCIEPUMEHT
vt | onezen | oceccipaoney
(usuueckoro SKCIEPUMEHTAIBHBIX
OCHOBHBIX (I)I/I3I/IKO- SKCIEePUMEHTA U SKCTICPHMEHTA
XUMHYECKHUX, CITOCOOBI JAHHBIX; CIIOCOOHOCTH
MaTe€MaTUIECKUX U o0paboTku crioco6os chopMyIIIpOBaTh
MHBIX 3HaeT DKCNIEPUMEHTAIIb obpadork OCHOBHBIE B3aUMOCBS3H
€CTECTBEHHOHAYYH | ([IOpOroBBIit HBIX JIAHHBIX; SKCICPUMCHTATBH | o sptkcut ¢ TexHMKO,
BIX  MOHATHH W | yopepy) OCHOBEL BIX JIAHHBIX; HPOM3BOACTROM I
METOIOB npu B3aMMOCBSI3H 3HaHUE OCHOB
peeHnn dusnkm ¢ B3aHMOCBSI31 ApYrMMH HayKaMu
HpO(I)eCCI/IOHaHBHLI TCXHI/IKOI‘;I, (bH?)I/IKI/I c HauOoJee BayKHBIE U
X 3a/1a49 TPOM3BONICTBOM H | TexHUKOI, (dhyHITIaMeHTaTbHBIE )
JPYTUMH HPO3BOICTEOM I JOCTIDKEHUS (PU3HUECKON
HayKaMu HaYKH
Haubomee ApYTHMH
Ba)KHBIE U HayKkaMn
dyHnamenransn | Hauboiee
bI€ JOCTHIKEHUA BA)XHBIC 1
(busnueckoi (byHIaMEHTATbHBI
HaYKH ¢ TOCTH)KECHUS




busnueckoit

yMmeeT
(mIpoaBUHYTHIN

)

MPUMECHSITh
3aKOHBI (PU3UKU
IJ11 OOBSICHEHUS
Pa3ITMYHBIX
IIPOILIECCOB;
MIPUMCHSITh
JIOTHYECKHUE
MIPUEMBI
MBIIIEHHS -
aHaJlu3 U CUHTE3
IIPH PEIICHUN
3aj1ad4;

HAYYHO
00OCHOBBIBATH
MPUHUMAaEeMbIe
METO/IbI PEIICHUS
po¢eCCHOHAIIbH
BIX 3a]1a4

HAYKU
yMEHHUE Ha CIOCOOHOCTH PEIINUTH
OCHOBE 3azavy,

(pu3HuuecKux BOCIIOJIb30BaBIIHCh

3aKOHOB pellaTh
3aJla4M; YMCHHE
HCITOJIH30BaTh
METO/IbI U
IPUEMBI
MIPOBEICHUS
(bu3HIecKoro
SKCIICPUMEHTA U
CIIOCOOBI
00paboTku
SKCIIEPUMEHTAIbH
BIX JAHHBIX;
YMCHHE
IPUMEHSTh
JIOTHYECKHE
IPUEMBI
MBIIILICHUS -
aHaJIM3 U CUHTE3
IIPH PEIICHUN
3a1ad4;

HAy4YHO
00OCHOBEBIBATh
IPUHUMAEMbIe
METO/JTbI PEIICHUS
npodeccuoHanbH
BIX 3a/1a4

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




BJIaaCCT

(BBICOKUIA)

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

BJIaACHUC
HaBbIKaMU
BBIOOpA
OIITUMAJIBHOT'O
IIYyTU PELICHUS
3a7a4 ¥ MPHUEMOB
MPOBENECHUS
¢duznveckoro
IKCIIEPUMEHTA U
croco6oB
00paboTku
IKCIIEPUMEHTAIbH
bIX JAHHBIX C
HUCIIOJIB30BAHUEM
BBIYUCITUTEIILHBIX
porpamm;

CIOCOOHOCTH TTPOU3BECTH
BBIOOP ONITUMATIBLHOTO
croco0a perIeHus 3a1a4,
CIOCOOHOCTh
WCIIOJIb30BAHUS
BBIYHCITUTEILHBIX
nporpamMm npu o0padoTku
IKCIIEPUMEHTAILHBIX
JIAHHBIX TIPU TPOBEICHUH
(hu3mIecKoro
IKCIEPUMEHTA;

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

pe3yqabTaToOB OCBOCHHUA TUCHHUILJINHDI «Pu3zukar»

[Ipy W3ydYeHUM IUCHUIUIMHBI OCYIIECTBISIOTCA TEKYIIUM, MPOMEXYTOUYHBIA WU

HUTOTOBBIM KOHTPOJIb 110 AUCHHUILIINHC.

OueHouynblie cpeacrBa I NPOMEXKYTOYHOM arrectauuu. [Ipomexyrounas

arrecranuss CTYACHTOB II0 AWCHUIIIIMHC «Duzuka» IMPOBOAUTCA B COOTBCTCTBHU C

JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u sBrsgercs 00s3aTenbHOM.

B cooTtBercTBHU C pa6quM y‘lC6HBIM IJIaHOM II0 HAIIPaBJICHUIO ITOATIOTOBKH

30.05.02 Menununckas Ouodusnka BUJaMU MPOMEKYTOUHON aTTECTAIIMK CTY/ICHTOB B

MPOILIECCE U3YUCHUS TUCITUTIINHBI « DU3UKa» SBJIETCA dK3aMeH (5 cemecTp).

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

HUTOIOBOI'O KOHTPOJIA: IIPOBCPKaA 0a30BBIX 3HAHUH JAUCHUIUIMHBI, ITOJTYYCHHBIX IIpHU C€C

W3YUYEHUH,

JOCTAaTOYHBIX

JJIs1 Imociaeayromero

poheCCHOHAIIBHON JIeITCIIBHOCTH.

Telcymaﬂ arrecranua CTyJACHTOB.

oOydyeHuss U
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aktamu JIBDOV u sBasercs 00s3aTeIbHOM.
Tekymias arrectanus no AucuUIInHe «DPuU3rKay NpOBOAUTCS B (OpME KOHTPOJIbHBIX
paboT, nabopaTropHOro mpakTHKymMa W ycTHoro ompoca (YO-1) mo oIcHHUBaHHIO
(bakTHUeCKUX pe3yJbTaTOB OOY4YEHUS CTYACHTOB M OCYLIECTBISIETCS BEAYIIUM
MIPErno/IaBaTeieM.
OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:
e yuyeOHasg JAUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS Pa3JIMYHbIX BHUJIOB 33J]JaHUH, MOCEIIAEMOCTh BCEX BUJIOB 3aHITHIM
M0 aTTECTyEeMOU JUCIUILINHE);

® CTeIEHb YCBOCHUS TEOPETUUECKUX 3HAHUIA;

® YPOBEHb OBIIAJICHUS MPAKTUYECKUMH YMEHHUSIMHU U HAaBBIKAMH 110 BCEM BHUJaM

y4eOHOH pabOoThI;

® PE3yJbTAaThl CAMOCTOATEILHON paOOTHI.

Onenka ocBoeHUs Y4eOHOM AUCHUIUIMHBI «DU3MKa» SBISETCS KOMILIEKCHBIM
MEpOTIPUATHEM, KOTOPOE B OO0S3aTCIIBHOM TOPSIKE YUYUTHIBACTCS U (UKCUPYETCS
BEIyIIUM TIperoaaBaTesieM. Takue MoKa3aTenH dTOM OIEHKH, KaK MOCEIaeMOCTh BCEX
BU/JIOB 3aHSTUI U CBOEBPEMEHHOCTD BBITIOJIHEHHSI J1a0OPaTOPHBIX paboT PUKCUPYETCS B
YKypHaJie TIOCEIICHUS 3aHATHH U B TpadUKe BHITIOJHEHUS KOHTPOJIBHBIX paloT.

CrerneHb yCBOEHUS TEOPETHUECKUX 3HAHWUW OICHUBAETCA TAKUMHU KOHTPOJbHBIMU
MEPOTPUATUSIMH KaK YCTHBIM OMPOC U, BBITIOJHEHNEM KOHTPOJIBHBIX padoT.

YpoBeHb OBNAJCHUS TPAKTHYCCKUMH HAaBBIKAMH W YMEHUSMH, PE3YJIbTAThI
CaMOCTOATENFHON paboThl OIEHWBAIOTCA pPabOTOM CTyJeHTa Haja JabopaTOPHBIM

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



Bomnpocsl Ha 3K3amMeH

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

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

dwu3rKa 1 TEXHUKA

®u3nKa 1 HAyYHO-TEXHUYECKUI NIPOrpecc

A A

Temwt pabom no mexanuxe

Hepeﬂﬂmueucmcme osudicerue

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

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

Penamusucmckoe OSMOfCBHue

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

11. JMunamuka CTO.

Tepmoounamuxka u MKT
12. Bropoe Hayano TEPMOAUHAMHUKH M TEIUIOBBIC MAIIHHBI.
13. Hcropust co3naHust KIIACCUUECKOM TePMOTMHAMHUKA
14. Hcropus co3aaHusi MOJIEKYJISIPHO—KHHETHIECKOH TEOPHH CTPOSHHUS BELIECTBA.
15. Temmneparypa U METO/BI €€ U3MEPCHUSI.
16. TeruroBBIe CBOMCTBA KPHCTAIIIOB.
17.  Hcnonp3oBaHUE THAPOTEPMATIBHBIX HCTOYHUKOB HEPTUH.
18. TepmoanHaMHKa U IPOOIEMBI YKOJIOTHH.
19. TepmoanHaMHKa HEOOPATHMBIX IIPOLIECCOB.
20. ®wuznka HU3KUX TeMIiepatyp. MeTo/pl MoTy4YeHus, MPUMEHEHHE B (PH3HUKE, TEXHHUKE U METUINHE
21. CamoopraHuzanus U Xxaoc (TepMOJMHAMUKA HEPABHOBECHBIX MPOLIECCOB).
22. TemnonpoBOAHOCTh METAUIOB U MOTYIPOoBOAHUKOB. (Kimaccuyeckoe paccMoTpeHuMe)
23. TpumeneHue GpU3NYECKUX 3aKOHOB JUISI OYUCTKH Ia3000pa3HbIX M )KUAKHUX CpPel.
24. DHepreTHka M OXpaHa OKPYXKAIOIICH CPe/IbL.
25. ®usnka U 3KOJIOTUYECKUE TPOOIEMbI COBPEMEHHOCTH.
26. Ilnactnueckast nedopmanust MmetamsioB. Pu3ndyeckne MEXaHU3MbI SBICHHS U €ro MPUMEHEHHE
27. JledexTsl B KpHUCTAILIAX.
28. Jluciiokanuy B KPUCTAIAX U MEXaHMYECKHE CBOMCTBA TBEPABIX Tell.
29. MexaHu3MBbI pa3pyLIeHUs TBEPABIX TEII.
30. MexaHnUeCKHE CBOICTBA TBEPIBIX TEJI U OMOJIOTHYECKHUX TKaHEH.
31. INonaumeps! 1 NPOUCXOKACHHUE )KU3HH.
32. Moaumepsl. CTpyKTypa, NOJTy4eHHE, IPUMEHEHHE.
33. XKuakue KpUCTaIIbl, UCTOPHS OTKPBITHS KUIKUX KPUCTAJIIOB, CTAHOBIICHNE (DU3UKH KHUKUX KPUCTAILIOB.
34. Kuakue KpUCTaIbl, CTPYKTypa U pU3NYECKUE CBOMCTBA KUIKUX KPUCTAIIIIOB.
35. [IpuMeHeHHe KUIKUX KPUCTAIJIOB B HAYKE M TEXHHUKE.
36. JKuakue KpUCTA/UIBI B MEIUIIUHE U OHOJIOTHH.

Memoovl u mexnuxa gusuveckux usmepenuil

37. V3amepeHne MeXaHHYECKUX BEJMYHH.

38. M3mepenne TeIOBBIX (PU3NUECKUX BEIIUYHH.

39. MexnyHapoaHas cuctema equnun usmepenus (CH) B mexanuke, repmoauHamuke 1 MKT
40. M3mepeHue BpeMeHH

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

45. DnexTposus U ero NpUMEHEHHE,

46. Dnextpuueckue sBnenus B atmocdepe. lllaposas MonHus.

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

49. DnexTponuThl. XUMHUECKHUE UCTOYHUKY SHEPTHM.

bnok 6—-10. Temsl

DnexmpomacHumuvie noJist U 3apsaovl

50. HepenATuBHUCTCKOE NBUKEHHE 3aPSIKEHHBIX YACTHIL B HNEKTPUYECKUX U MATHUTHBIX MOJISX.
51. PenatuBHCTCKOE [BMKEHHE 3apSHKEHHON YACTHIIBI B SIEKTPHYECKOM M MATHUTHOM MOJISIX.
52. Yckopurtenn 3apskeHHBIX yacTul. OU3NYECKHE TPUHIAIBI U IPUMEHEHHE.

53. DnexTpoHHbINH MUKPOCKOI. CHHXPOTPOHHOE M3JTyYeHHUE.

Macnemusm

54. ®eppomarnernsm. OU3HYECKHE OCHOBBI ABICHUS.

55. MarauTHbIE MaTEpHANBI 1JIs MUKPO3JIEKTpOHUKH. (MaTepuainsl ¢ IIM]I)

56. MaruuTHbie nons. ITonyuenne cBoMCTBa, IPUMEHEHHE.

57. HoBble MarHUTHEIE MaTepHAIIbL.

58. Knaccuueckuii 3¢pdext Xomna. Gusuka sBIeHUS ¥ IPUMEHEHUE.

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

60. MarauToruapoAMHaAMUYECKUE TeHepaTophl. PU3MUECKHE IPUHIUIIBI PabOTHl ¥ IPUMEHEHHE.

Bonnosas onmuka.

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

63. Onruueckas MUKPOCKOTIHS.

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

65. Onruxa rnasa. dusudeckue u (I)I/I3I/IOJ'IOFI/I‘IGCKI/I€ TPUHIUIIBI pa6OTLI rjasa. HeI[OCTaTKI/I OINTHYECKOH CHCTEMEI IJ1a3a 1

METOJIBI UX yCTPaHEHHUE.
66. Tonorpadgus. GU3HUECKUE OCHOBEI ABIECHHS U IPHMEHEHHE.
67. Marautoontraeckue >(pdexTsr: s pexte Dapanes u Keppa. OusnuecKue OCHOBHI SBICHUN U X TPUMEHEHHE.
68. JludppakuronHas Teopust ONTHIECKUX H300PaKEHHUH.
69. Jlucriepcus CBETOBBIX BOJH B BenlecTBe. Kiiaccuueckas Teopust sIBICHUS U €ro PUMEHEHHE.
70. Tonspusaius >JI€KTPOMATHATHBIX BOJIH.
71. Mudpakuus cBeTa Ha YIBTPA3BYKOBBIX KOJIEOAHHSX.
72. Jludpakuus cBeTa.
73. UnTepdepeHiys CBETOBBIX BOJIH

Konebanus u eonnwi

74. MGTOI[ KOMIUICKCHBIX aMIUIUTy] W €ro INPUMCEHCHHUC K aHaJIN3y KoJIe0aTeaIbHbIX IpoHecCoB. CBs13aHHBIC

KoJie0aTeNbHbIC MEXaHUIECKNE CHCTEMBI.
75. MeTo/] BEKTOPHBIX JAMArPAMM M €r0 MPUMEHEHHUE [PH H3YYEHHH MEXAHUYECKUX U DJIEKTPOMATHUTHBIX KOJIeOaHuii.
76. 3BYKOBBIE BOJIHBI B PA3IHYHBIX CPEIAX.
77. VabTpa3ByKOBbIE BOJIHBI, UX FEHEPAIUS ¥ IPUMEHEHHE.
78. Y mapHbIe BOJNHEBI, OTyYE€HUE IPUMEHEHHE.

79. Axycruka. Mcnonb30BaHue MEXaHMYECKHX KONEOaHUH B HAyKe, TEXHUKE W Meauuuue. (YIbTpasByK, UH(pPa3BYK,

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

87. Mromunecuennus. [pupoa sSBIeHAS U IPUMEHEHHE.

88. leiicTBuUE Ma3epHOro U3ITyYEHHUs HA BELIECTBO.

89. Kopmycky spHO-BOJIHOBOM dyalH3M CBETA.

90. Jlazepsl u UX MpUMEHEHHE.

91. OnTuyeckure KBaHTOBbIE TeHEPATOPHI CBETa. (DU3NYIECKHE TTPHHIUIIBI PAOOTHI.

92. Henuneiinas ontuka.

93. Henuneiinas peHTT€HOBCKAs ONTHKA

94. Brenmnit potodddexr. IlpuMenenne. DKCIEpUMEHTANIbHAS HPOBEPKA yPaBHEHHMS DWHINTEHHA I BHELIHETO

dhoroaddekra.

Dusuueckue memoobl UsMeperus

95. UsMmepeHue >IEKTPHIECKUX BETHIUH.

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

97. Vsmepenne HEDNEKTPUUECKUX BETMYHMH JEKTPUIECKMMHU METO/IAMM.

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

Keanmosas gusuxa.

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

101. BeicokoTemriepaTypHasi CBEpXIIPOBOAUMOCTh. OCHOBHBIE SKCIIEPUMEHTAIBHBIE JIAHHBIE, EPCIIEKTUBEI.

102. KBanToBast Teopust 3IEKTPONPOBOAHOCTH TIOTYIPOBOIHHKOB.

103. KBanTtoBass Teopus 3JIEKTPONPOBOIHOCTH METAUIOB (TEOPHsS CBOOOIHOTO 3JIEKTPOHHOTO Ta3a, DIEKTPOH B
MEPUOANUECKOM TI0JIe KPUCTaIA)

104. Onnomepubie 3a1aun KBaHTOBOW MexaHUKH (KBaHTOBBLIN rapMOHMYECKHI OCHUIUIATOP, TIPOXOXKIACHHUE MUKPOIACTHIL
Yyepes NOTCHIUAIBHBIE 0aphephl).

105. KsanToBbiii ycunutens CBU

106. TyunensHbIi 5QHEKT U ero IPUMEHEHHE B SIEKTPOHHUKE.

107. Ceepxreky4ecTs.

108. lMepuonnyeckas cucTeMa >JIEMEHTOB U CTPOEHHE aTOMOB.

109. KBaHTOBEIE ABIICHUS B TBEPABIX Teax, dppekt Jxozedcona.

110. D¢pdexr I'ana.

111. Knaccuveckuii 1 kBaHTOBbIM 3 dext Xoa.

Amomnasn u s0epnas ¢uzuxa

112. dusnka peHTreHOBCKUX JTyUeH.

113. SAnepusie peakuun nenenus. GU3MUECKUE OCHOBHI SIBJICHUS.

114. Sinepusie peakuuu cUHTE3a. YTIPaBIAEMbIE TEPMOSIEPHBIE PEAKIIUH.

115. XononHblii saepHbIA CHHTES.

116. Monenu aToMHOro siIpa.

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

119. DnemenTapusie yacTuipl. KBapKOBBIE MOIENH DIEMEHTAPHBIX YACTHII,

120. [Mepuoanyeckas cucTeMa 3JIEMEHTOB U CBEPXTSIKENBIE SIEMEHTHI (JaNeKUe TPAHCYPAHBI)
121. dusnyeckne OCHOBBI METOIOB U3YYEHHUS SJIEMEHTAPHBIX YACTHIL.

122. Crpoenwe u 3Bomonus Beenennoii.

123. buonorudeckoe AeHCTBIE MOHU3HUPYIOIIMX H3TydEHHUI.

124. KopnyckynspHO-BOJIHOBOH Jyanu3M MaTEpUH.

125. MbicieHHBI# 9KCIEPUMEHT U €TO POJIb B PA3BUTUH (DH3UKH.

126. HoGenesckue naypeaTsl 110 (HU3HKE.

127. Onruko-MexaHWIECKas aHAJIOTHS U €€ POJIb B PA3BUTHH BOJHOBOW (KBAHTOBOM) MEXaHUKH.
128. Ponb pu3naecKoro sKCrepuMEnTa B CTAHOBJIEHHH KBAHTOBBIX MPEICTABIICHHI.
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1.KonTpoJsbHbIe padoThl.

KonTpoasnas padora Nel nmo teme: Kunemarnka u JMHAMMKA MATePUAJIbHON TOYKH. 3aAKOHBI
COXpaHeHMs JHEPTUM U UMITYJIbCA.

Bapuant Ne 1

1. Kamenp Opocuin BepTHKAIbHO BBepX Ha BbICOTY h1 = 10 m. Uepes kakoe BpeMsl OH yIaaeT Ha
3eMJ1}9)? Ha kakyro BbICOTY 2 mOZHHMMETCS KaMeHb, €CIM HaYaabHYI0 CKOPOCTh KaMHS YBEIHUUTh
BJIIBOE

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

3. C OGammnuu BbICOTON h = 25 M ropu3oHTaIbHO OPOCHIN KaMEHb CO CKOPOCThIO Vo =15 m/c. Haiitu
kuHeTndeckyto Wy n norennmanbayro Wh sHeprun kamHs depe3 Bpems t = 1 ¢ Hayana JIBUKEHUS.
Macca kamag m = 0,2 k.

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

Bapuant Ne 2

1.Paccrosgaue mMexny AByMs craHmusMu MerpomnoireHa | = 1,5 kM. IlepByro MOJOBHUHY 3TOrO
PacCTOSHMS IOE3]] MPOXOAUT PABHOYCKOPEHHO, BTOPYI0O — PaBHO3aMEOJICHHO C TEM XKe II0
MOAYJIIO0 yCKOpeHHeM. MakcuMalibHasg CKOpocTh moe3aa V = 50 km/4. Halitu yckopeHue a u
BpeMs { IBMYKEHMS 110€31a MEXKAY CTAHIASIMHU.

2.Teno cKoNB3UT MO HAKJIOHHOM IUIOCKOCTH, COCTAaBIIAIONIEH ¢ rOpu30HTOM yroia o = 45°. [Ipoias
nyTh S = 36,4 cM, Teno npuodperaer ckopocthb V = 2 M/c. Halitn xoahduuuenT tpenus K rena
0 IJIOCKOCTb.

3.Camouter moguHuMaeTcs U Ha Beicote h = 5 kM moctur ckopoctd v = 360 km/4. Bo ckonbko pas
paboTa A1 coBepiIacMas MpH MOAbEME IMPOTHB CUJIbI TSKECTH, O0bIIe paboThl A, UayIICi
Ha YBEJIWYCHHE CKOPOCTH camMoJjieTa?

4. U3 pyXbs Maccod m1 = 5 KI BbIIE€TAET MyJIsI Maccoi M2= 5 r co ckopocThio v2= 600 M/c. Halitn
CKOPOCTb V1 OTAAUU PYXKbS.

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

a ot BpemeHHU t; 0) paccTossHUE S, MPONACHHOE TEIOM, CKOPOCTh V U YCKOPEHHE a Tella 4epes
BpeMs t =2 c mocie Hayaia JBIKCHHUS.

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

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

M/c?

4. TI'panara, Jersmasi co CKOpocTbio L = 10 M/c, pa3opBaach Ha JIBa OCKOJIKA. BOJNBIINI OCKOJIOK,
Macca KoToporo cocrarisia 0,6 Macchl BCEHl T'paHAThl, MPOAOJDKAT ABUTATHCS B IPEKHEM
HAIIPaBJICHUU, HO C YBEIMYEHHOH CKOPOCThIO Ui = 25 wm/c. HaiiTm cKOpoCTh U2 MEHBIIErO
OCKOJIKA.

Bapuant Ne 4

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

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

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

4. Mosexyna Maccoii m = 4,65-102° kr, nersimast co ckopocTbio V = 600 M/c, yaapsercs 0 CTCHKY
cocyza moj yriaoM o = 60° Kk HopMaau U YIIpyro OTCKaKHBaeT OT Hee 0e3 moTepu ckopocTH. Halth
AMIYJIbC CHIBI FAt, moJTydeHHEII CTEHKOH 3a BpeMs yaapa.

Bapnant Ne 5
1. Touka ABMKETCS MO OKPYXHOCTH pamuycoM R = 10 ¢cM C IOCTOSIHHBIM TaHTCHIIHAIbHBIM
YCKOpEHUEeM «;. HaliTh TaHTeHIIMaIbHOE YCKOPEHUE a; TOUKH, €CJIM M3BECTHO, YTO K KOHITY MSTOTO
000poTa Mocie Havaja JABUKCHUS JTMHEIHAs CKOPOCTh TOUKH V = 79,2 cMm/c.
2. Jluck Bpammaercss BOKPYr BEpTHKAIBHOM ocH ¢ dacToTtoi N = 30 06/MuH. Ha paccrossaum T =
20 cM OT OCH BpaIlCHUS Ha JUCKE JEKUT Tea0. KakuM 1omKeH ObITh KOG QUIMEHT TpeHust K MexK Ty
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TEJIOM U JUCKOM, YTOOBI TEJIO HE CKAaTUJIOCh C JUCKa?

3. Haiitu paboty A, KOTOPYIO HaIO COBEPIINTH, YTOOBI YBEIHMYHMTL CKOPOCTh NBIDKEHHUS TeJia

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

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

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

Pesieiinast kOHTpPoOJIbHAs padoTa Ne2 o TepMOAMHAMHUKE M MOJIEKYJISIPHOH (pu3uKe
BapuanTt Nel

1.
2.

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

Haiitu cpeaHioro KBagpaTHUHYIO CKOPOCTh MOJIEKYJ Tra3a, INIOTHOCTh KOTOPOTO HpH JaBIECHUU
750 MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHA Macca OJHOTO KHIOMOJS 3TOTO Ia3a, eciu
3HAYCHHE UIOTHOCTH JIaHO JJisi TeMiiepaTypsl 17° C?

7 T yriekucnoro raza Owsuto Harpeto Ha 10° B ycioBUSAX CBOOOAHOTO pacmupenus. Haiitu

paboTy paclIMpeHus ra3a ¥ U3MEHEHUE ero BHYTPEHHEW YHEpPTHUH.

UneanbHas XonoauibHas MallMHa, paboTarouas mo odpatHoMy wuKily KapHo, coBepuiaer 3a omH
MK padbory, paBayio 3.7 xJx. HDI/I 9TOM OHa OepeT TeIuIo OT Tena ¢ Temneparypoi t2 =-10° C B
nepenaeT Temio Teny ¢ temmeparypoir +17° C. Haittu: 1) k. 1. 1. mukia; 2) KOJIWYECTBO TeEIUIa,
OTHSTOrO y XOJIOJHOIO TeJa 3a OAWH LMK, 3) KOJIMYECTBO TEIUIA, IEPEIaHHOIO ropsueMy Teay 3a
OJIMH LMK

Bapuant Ne2

1.
2.

3.
4.

bammon emkocTeio 12 11 HanonHeH a3otoM Ipu gasienuu 8,1 Mlla u temneparype 17° C. Kakas
Macca a30Ta HaXxoAuTcs B Oamnone?
HaiiTu ynenpHyIO TEIJIOEMKOCTh MPU MOCTOSIHHOM JIaBJICHUHU Ta30BOM CMECH, COCTosIIel u3 3
KMOJIeHl aproHa u 2 KMoJIel a3oTa.
Jlo xakoil Temmeparypbl OXJaAuTCi BO31yX, Haxonsaumiics npu temneparype 0°C, ecnu oH

pacmmpsiercs aguadbaTudecku oT oorema Vi 10 oosema V =2V?

WneanpHas TermioBas MaluHa, pa0OoTaromias o Iukiay KapHo, moaydaeT 3a KaKAbId LUK OT
HarpeBarensa 2,512 x/[x. Temneparypa narpesarens 400° K, temmneparypa xonomuneauka 300° K.
Haittm paboty, coBepimaeMyr0 MaIlMHOM 3a OAWH IMKJI, W KOJMYECTBO TEIUIA, OT/JIaBacMOro
XOJIOJIMJIBHUKY 32 OJTUH IUKIL.

Bapuant Ne3

1.
2.

ST a3ora, HaAXOMAMIErOCSs B 3aKPBITOM cocyae oobemMoMm 4 nm mpu Temmeparype 20° C,
HarpeBaroTcs o Temnepatypsl 40° C. HaliTu naBieHue rasa 0 U 1ocjie HarpeBaHHMs.

12 r a3ota HaxXOAATCSA B 3aKPHITOM cocyjae oobemom 2 nm mpu Ttemmneparype 10° C. ITocne
HarpeBaHus JaBjeHHE B cocyje cTano paBHo 10* MM pr. cr. Kakoe KonM4ecTBO Temaa ObLIO
COOOIEHO Tra3y NpH HarpeBaHuu?

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

BHYTpPEHHEH 3HEPruu 3TON CMECH ra30B MPHU OXJAXKJIECHUU ee Ha 28°.

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

Bapuant Ne4

1.

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

. Kakoe xonumyecTBO Temna Hago cooOumTh 12 r Kuciaopoaa, uToObl Harperb ero Ha 50° mpu

MIOCTOSIHHOM JIaBJIEHUU

5.56. 1) Haiitu cpemHIOI0 KBaJAPATUIHYIO CKOPOCTH MOJIEKYJI Ta3a, IUIOTHOCTh KOTOPOTO IPH
naBneHun 750 Mm. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHUIOMOJIS 5TOTO
rasa, ecJM 3Ha4eHue IUIOTHOCTHU AaHo Juist Temneparypst 17° C?

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

OT XOJIONMJIBLHUKA ¢ Bojmol mpu Temneparype 0°C KUNSITHUIBHUKY C BOJOM IIpH TEMIIEpaType
100° C. Kakoe KoIu4ecTBO BOJBI HY)KHO 3aMOPO3UTH B XOJIOJMJIBHUKE, YTOOBI IPEBPATHTH B Iap
1 Kr BOJIBI B KUIIATHJIBHUKE?

BapuanTt Ne5
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1. 10 r kucnopona HaxonmaTcs moi aasieHueM p =304 xlIla mpu Temmeparype 10° C. Ilocie
pacIIpeHHs BCIACACTBUE HAIPEBAHKUSA IIPH TOCTOSHHOM JIaBJICHHHM KHCIIOPOJ 3aHsu1 o0beM 10
n. Haiitu: 1) o0beM rasza oo pacUIidpeHHs, 2) TeMIepaTypy rasa mocCje pacIIHpeHus, 3)
IJIOTHOCTh Ta3a A0 pacIIupeHHs, 4) IUIOTHOCTh ra3a II0CIIEC PACIIHPECHUS.

2. B 3akpeitoMm cocyne Haxomutrcs 20 T azora u 32 r kucinopoja. Haiitm u3MeHenue
BHYTPEHHEH SHEPruU 3TOW CMECH ra3oB MPHU OXJIAXKIACHUU ee€ Ha 28°.

3. 1) Haiitu cpeqHIO0 KBaJIpaTUYHYIO0 CKOPOCTh MOJIEKYJ Ta3a, MJIOTHOCTh KOTOPOTO MPH JIaBICHUU
750 MM. pT. cT. paBHa 8,2- 10° r/cm®. 2) Uemy paBHa Macca OJHOTO KHJIOMOJISI 3TOTO Ia3a, eciu

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

KonTpoabHas padora Ne 3 no TeMe nNoCTOSIHHbIN TOK.

Bapuanr 1.

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

3amaua 2.Kak Hamo coeqMHHUTH OOMOTKHM JBYX HarpeBaTeliell OIyIIEHHBIX B CTakaH C BOJOM,
4yTOOBI Bosa ckopee 3akumnena? (IlapannenbHo, T.K. CONPOTUBICHUE YMEHBIIACTCS: MPH OAMHAKOBOM
HANPSDKCHUW TUTaHHUS KOJMYECTBO TEIIOTHI Q 00paTHO MpONOpHHUOHAILHO  CONPOTHBIICHUIO
HArpy3KH.

3amaua 3.JlamMrouka U peocTaT, COCIMHEHHBIC IMOCIEI0BATEIbHO, MPUCOSIUHEHBI K UCTOYHHUKY
Toka. Hanpshxenue Ha 3axxumax namnouku U= 40 B, a conporuBnenue peocrara R = 10 OM. Bueninsis
nens norpediser momuocTs P = 120 Bt. Haiitu cuny Toka B nemnu.

3amaua4. Onpenenutb BHYTPEHHEE COMpPOTHBIEHHE akkymyistopa ¢ DJC 2 B, 3amkHyTOro
MPOBOJHUKOM compoTuBieHrueM 2 OMm, eciii cuiia Toka 11 enu pasHa 0,8 A.

Bapuanr 2

3amaua 1.B menps BKIIOYEHBI MapajlieIbHO MEIHAs M CTajbHas IMPOBOJIOKA PaBHOW JUIMHBI U
cedyeHus. B kakoil M3 HUX BBIICIUTCS 0OJIbIIIee KOJTUYECTBO TEIIOTHI 32 OJHO M TOXKE Bpems?
(B MC}IHOﬁ IIPOBOJIOKE, T.K. €€ CONPOTHUBJIICHUC ITPU OAMHAKOBBIX TCOMCTPUUYCCKHUX pa3MEpax MCHBIIIC,
a Opd  OJMHAKOBOM HAIPSUKEHWM IMHUTAHMS KOJIHMYECTBO TEImIOTHEL Q 00paTHO IpOmOpHHOHAIBLHO
COIIPOTHUBIICHUIO HATPY3KHU).

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

3amavya 3.M13 HUKENMHOBOHM JIeHTHl ToJuMHONM 0,2 MM W MIMPUHOW 3 MM HYKHO M3TOTOBHTH
peocrat Ha 2,5 OMa. Kako#l [UIMHBI HY>)KHO B3ATb JICHTY U KaKO€ MaKCHUMAJIbHOE HAIPSDKEHUE MOXKHO
TO/IaTh HA TOT PEOCTAT, €CiH JOIMyCTUMAs TLIOTHOCTh TOKA s HukenuHa j = 0,2 A/mm?, p = 4 1077
Om-Mm.

3amaga 4.K reneparopy ¢ O3JIC 230 B mnoaximoueHo comporusienue 2,2 OM. Yemy paBHO
COIPOTUBIIEHUE TEHEPATOPA, ECIIM HAIPSDKEHUE Ha €ro 3aKMMax Ipu 3ToM paBHo 220 B?

Bapuanr 3

3agaua 1.BpICOKOOMHBIN MPOBOA OJHOPOIHOrO ceueHHs W anuHoi 10 M 3amblkaeT OaTapero c
OJ1C B 30 B. Uemy paBHa HaIIpsSKEHHOCTH MOJIS B 3TOM IPOBOJHUKE?

3anava 2. Tok KOPOTKOIro 3aMbIKaHUsI UCTOYHHMKA NocTostHHOrO Toka ¢ DJIC 12 B cocrasmnsier 40
A. Haiftu conpoTuBiieHne, KOTOpOoe HEOOXOAUMO MOAKIOYUTH BO BHEIIHIOKO LIEMb, YTOOBI MOJIY4YUTh
OT 3TOT0 UCTOYHHUKA TOK 1A?

3amaua 3. DieKTpoHarpeBaTeIbHbIE TMPUOOPHI Ha KOTOpBIX ykazaHo P1 = 600 Bt, U1 =220 B u
P2 = 400 Br, U2 =220 B noak./104eHsbl MOC/1e10BaTeJIbHO B ceTh ¢ HanpsikeHnem 220 B. Kakas
MOIIHOCTB OyJIeT BBIACISTHCS Ha KaXKIAOM U3 HUX?

3agaua 4.05eKTpuUeCKyI0 JaMIouKy conpoTusieHreM 240 OM, pacCUMTaHHYIO Ha HAINpPSOKEHHUE
120 B, Hamo mutath OT ceth ¢ HamnpsbkeHuem 220 B. Kak Hago mOAKIIOYWTH AOMOJHUTEIBHOE
CONPOTHBJIEHUE U KAKOH JUTMHBI JOJKEH ObITh HPOBOJHHUK U3 HUXPOMa cedenueM S =0,55 MM2, 4To0bI
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JNIAMITOYKY MOHO BKIIOUHTH B ceTh 220 B? (YienpHOe cONpoTHBIEHHME HHKeInMHA paBHO 110 1078
OM-M).

Bapuanr 4

3amaga 1.Tok Tedyer mo mpoBOAHUKY, (popma KoTOporo mokazaHa Ha puc.l. OmuHakoBa Win
pa3iryHa HanpsHXKEHHOCTH MOJIS B MECTaX € Y3KUM M IIUPOKUM cedeHrueM? OTBeT 000CHOBATh.

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

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

3agagya4.OnpeneuT MmWIOTHOCTh TOKA | B JKEJIE3HOM MPOBOJAHMKE uIMHON L = 10 M, ecin mpoBoj
Haxoautes oy Hanpspokenne U = 6 B.(Y nenpHOE conpoTuBieHue xeneza p = 9,8 108 Om-m.
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Puc. 1. Puc. o

KonTpoubHnas padora Ne 4. MarHuTHoe nojie B BAKyyMe».

Bapmuanr 1.

1. JluneitHpli TpOBOAHUK IMHOW 20 CM MpU CHJIE TOKA B HEM 5 A HaxoAWTCs B OJAHOPOJHOM
MarHuTHOM mosie ¢ uaaykiuei 0,2 Tn. Ecnu yron, o0pa3oBaHHBINM IPOBOJHUKOM C HAIPABJICHHEM
BEKTOpa MarHMTHOW MHAYKIMH, paBeH 30°, TO Ha MPOBOJHUK JEHUCTBYET CHJIA, MOIYJIb KOTOPOMH
paBen: 1)0,1H. 2)10,0H. 3)0,2 H. 4)20,0H. 5)1,0H.

2. llpsMonvHEWHHBIM MPOBOJHUK C TOKOM JUIMHOM 5 CM NEpHEeHIUKYISAPEH JIMHUAM WHIYKIIUH
OJIHOPOJAHOI'0 MarHUTHOT'O NOJIsl. YeMy paBeH MO/YJIb MHIYKIIUHM MarHUTHOT'O MOJIsl, €CJIU IIPU TOKE
B 2 A Ha MPOBOJHMK ACUCTBYET CHUJIa, MOAYJb KoTOpol paseH 0,01 H? 1) 0,0001 Tn  2)
0,001 Tn 3)0,1Ta 4)1Tn 5)10Tn

3. Ecnum 3apspkeHHas 4acTuia, 3apsifi KOTOpOW (, JBUXKETCS B OJHOPOJHOM MAarHUTHOM IIOJie C
UHIYKIMEH B 10 OKPYKHOCTH paanycoM R, To Moayib mMmiyiabca yacTuipl pasedn: |) qR/B 2)
qB/R 3) gBR 4) B/gR 5) R/gB.

4. Ha puc. nzo0paxeHo cedeHue IBYX NPSAMOJIUMHEHHBIX OECKOHEYHO JIMHHBIX MPOBOJIHUKOB C
TokoM. Paccrosinne AB mexnay npoBogHukaMu paBHo 10 cum, |1

= 20 A, I = 30 A. Haiitu HanpspKeHHOCTh MArHUTHOTO ITOJIS I I,
BBI3BaHHOrO TOKaMu |1 u |2 Touke Mi. Paccrosuua M1iA = ) o @ P
CM. M A B

5. Karymka gmamerpom 10 cm. wumeromas 500 BHTKOB,
HAaXOJHUTCS B MarHUTHOM mosie. YeMy OyzaeT paBHO cpeaHee 3HaueHue D/]C MHIYKIIMU B 3TOU
KaTyIIKe, €CITU WHIYKIMSI MAarHUTHOTO ToJIs yBennuuBaeTcs B reueHue 0,1 ¢ ot 0 mo 2 Tn?

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

npoBoaHuK JiuHO 10 cm. Ilo mpoBogHuky TedeT TOK cuiion 2 A. CKOpOCTh IBHMIKCHHS
nposojgauka 20 cum/c ¥ HaIllpaBJIeHAa OHA TEPICHAMKYISIPHO K HAMPAaBJICHUIO MAarHUTHOTO ITOJIA.
Haiitu: 1) paboTy nepemernienus nmpoBogHuka 3a 10 cex ABMKEHUS, 2) MOIIHOCTh, 3aTPAYCHHYIO
Ha dTO JIBIO)KCHUE.

Bapmuanr 2.

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

2. ITpsIMOTMHEHHBIH TIPOBOJHUK, MO KOTOPOMY TEYET IOCTOSHHBIM TOK, HAXOAHUTCS B OJHOPOJHOM
MarHUTHOM TI0JIE ¥ PACIOJIOKEH TMEPHNEHIUKYISIPHO JIMHUSM MarHUTHOW WHAyKiuu. Ecou sToT
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MIPOBOJIHUK TOBEPHYTh TaK, YTOOBI OH pacmosarajics mojx yriaoMm 30° K JUHUAM MarHUTHOM
UHIYKIMH, TO CHUJIa AMIIEpa, JCHCTBYOIIAs Ha HEro: 1)yMEHBIIUTCS B 4 pa3a; 2) YMEHBIIUTCS B 2
pasa; 3) ocTaHeTCs HEM3MEHHO; 4) yBenuuuTcs B 2 pasa; 5) yBenuuurces B 4 pasa.

3. B 0HOpOAHOM MarHUTHOM II0JIC C MHAYKIIMECH B BpallacTcsl 4YacTHIIA MacCOW /71, MMEIOIIAs 3apsil
. Kak usMeHutcs paamyc OKpPYKHOCTH, €CIIM WHIAYKIUsS B yMEHbLIUTh B 2 pasa, 3aps] HE
U3MEHATh, & MACCy YBEIWYHTH B 3 paza? 1) ymenniutcs B 2/3 pasa; 2) yBenuuutcs B 1,5 pasza; 3)
yMEHBbILIUTCS B 6 pa3; 4) yBeauuurcs B 6 pa3s; 5) ymenbiuures B 1,5 pasa.

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

5. Ha puc. m300paxeHo CEUeHHE NBYX MPSIMOJUHEHHBIX OCCKOHEYHO JIJTMHHBIX MPOBOJHUKOB C
TOoKOM. Paccrosinne AB mexay npoBogHukamu paBHo 10 cm, |1
=20 A, |2 = 30 A. HaiitTu Hanpss>KeHHOCTh MarHUTHOTO ITOJIA, | I
BeI3BaHHOrO ToKamMu l1 u |2 Touke M1,. Pacctogsuune M1A =
4 cm.

6. KpyroBoii KOHTyp mOMENIEH B OJHOPOJHOE MAarHUTHOE IIOJE
TaK, YTO IUIOCKOCTb KOHTYpa MEpHeHIUKYISIpHA CHUIIOBBIM
auHUAM noJis. HampspbkeHHocTs MarHuTHOTO 1oJist 150 kKA/M. Tlo KOHTYpY Te4eT TOK criioi 2 A.
Pagnyc xontypa 2 cm. Kakywo paboTy Hamo COBEPIIMTH, YTOOBI IMOBEPHYTH KOHTYp Ha 90°
BOKPYT OCH, COBMAJAIOIIEH C TUaMeTpOM KOHTypa?

1 2

A Ml B

Bapuanr 3.

1. Kakymo pasmepHocts B cucteme CU nmeer enqunuiia n3MepeHus: MarHUTHOM MHTYKIIUK?

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

2. DJNEeKTPOMAarHUTHBIM YCKOpPHUTENIh MpPEICTaBIsieT cOoOOW JBa MPOBOJA, PACHOJOKEHHBIE B
TOPU30HTAIBHOM MJIOCKOCTH Ha paccTossHuu 20 cM Ipyr oT Apyra, Mo KOTOpbIM MOKET CKOJIB3UTh
0e3 TpeHus MeTajin4yeckas mepeMbluka ¢ Maccoi 2 kr. MaruutHoe nojne ¢ unaykmueit B =1 Tn
NEPIEeHIUKYIAPHO IUIOCKOCTH JBHXKEHHS nepeMblukd. Kakoil TOk cieayeT OponmycTHTh IO
nepeMbIuKe, YTOOBI OHA, MPOWIsA MyTh 2 M, ipuodpena ckopocth 10 m/c? 1)I0 A 2)50 A 3)100
A 4)250A 5)300A

3. Ecnu aBa nmpoTtoHa IBMXKYTCS B OJIHOPOAHOM MAarHUTHOM II0JI€ B IUIOCKOCTH, MEPIEHIANKYISIPHON
JVHUASM WHAYKIUH MarHUTHOTO TIOJIS, TT0 OKPYXKHOCTSIM pamuycoB Ri u Rz, , To oTHOmeHne mx

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

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

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

5. B maruutHOM mnone, uHAYyKIUsA Kotoporo B = 0,05 T, Bpamaercs crepxenb JiauHoid 1 =1 M ¢
yrioBoil ckopocthio ® = 20 paxa/c. Och BpalleHUs NPOXOJUT dYepe3 KOHEeIl CTEepXKHSI U
napajienbHa MarHuTHomy nonto. Halitm OJIC MHAYKIMM €, BO3HHMKAIONIYI0O Ha KOHIAX
CTEpIKHS.

6. /lBa NOPAMONMHEHHBIX  JIJIMHHBIX MMapajuIeIbHBIX MPOBOJHMKA HAXOAATCI Ha HEKOTOPOM
paccTosTHUHM ApPYyr OT aApyra. Ilo mpoBogHMKAM TEKYT TOKH, pPaBHEIE IO BEIMYMHE U IIO
HampaBJieHUI0. HaliTh cuiy TOkKa, TEKYIIEro IO Ka)KJIOMY W3 HPOBOJHHKOB, €CIU H3BECTHO,
9TO JUIS TOro, 4to OBl pa3JBHHYTh JTH IPOBOJHMKHM Ha BABOE OOJIbIIEe pPacCTOSHUE,
MPUIIIOCH COBEPIINTEL padOTy (Ha €JUHHUIY JJIMHEI IPOBOJHUKOB), PaBHYIO 5,5 MK/JK/m.

Bapuanr 4.

1. Kakyto pazmepHocTh B cucteMe CU nmeeT enuanIa n3MEepEeHNs MarHUTHOTO TIOTOKA?

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

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

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

4. JIBa mpsAMOJIMHEMHBIX OSCKOHEUHO IJIMHHBIX IMPOBOJHUKA PACIOIOKEHBI MEPIECHANKYIIPHO APYT
K JOpPyry H HaxoOsaTCs BO B3aWMHO-TIEPIICHIUKYISIPHBIX miockocTsx (cMm. puc.) Hawtu
HAINPSOKEHHOCTh MArHUTHOI'O IIOJISL B

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

Paccrossaust AMi1=1cmu AB=2 cm. |

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

YIJIOBOM CKOpOCTRIO ® = 15 paxn/c. 1 B

Intomane pamku S= 150 cm?. Ochb

BpAILICHHUS HaXOAUTCS B IUNIOCKOCTH PaMKH M cocTaBiisgeT yroua o = 30° ¢
HaIpaBJICHUEM MarHuTHoro mnoysa. Haitu wmakcummaneayio OJIC
UHAYKIWH Eyvax, BO BPAILIAIOIICICA paMKe.

6. MeaHblii IHCK PaguycoM I' = 5 ¢Mm, IUIOCKOCTh KOTOPOI'O IEPIECHAMKYISIPHA K HAMPaBICHUIO
MAarHMTHOTO ITI0JIs1, BpallaeTcs ¢ 4acToTou V = 3 06/cex. Unaykius marautaoro noust B = 0,2 Ta. Tok
| =5 A npoxoaur o paauycy aucka ab (a u b—ckonp3diuye KOHTakThl).. HaliTh MOIHOCTh TAKOro
JIBUTATEIISL.

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

Bapuanr 1.

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

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

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

Puc. 1. OOPOBCKUIA pagryC OPOUTEL

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

5. OHpeI[eJ'II/ITB HOp}II[KOBHﬁ HOMep 3JICMCHTA B HepHOHquCKOﬁ CHUCTCMC MeHI[eneeBa, CCJIIN
FpaHI/ILIHaSI gacToTa K-CepI/II/I XapaKTepI/ICTI/IIIeCKOFO peHTFeHOBCKOFO I/I3J‘Iy‘leHI/I${ COCTaBJIACT
5,55-10% T

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

Bapmuanr 2.

1. Ilpn xakoM YCIIOBHH B CHEKTpE aToMa BOJOPOJa BO3HUKAIOT BCE CEPHH M3ITYUYCHHUS €ro CreKTpa?
[TosicHuTe Ha cxeme MPOUCXOXKICHUE OJJHON U3 CEpHil M3JIy4eHUs CIIeKTpa aTOMOB BOJOPOJA.

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

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

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

5. Ompenenutb NOPSAKOBBIA HOMEpP »JJIEMEHTa B IEPUOAMYECKON CHCTEME 3IIEMEHTOB
MenneneeBa, eciau JyiHa BOTHBI A Ko —Cepum ero XapakTepuCcTHYECKOTO M3Jy4EeHUSI COCTABIISAET
72 M.

6. Tlouemy mis oOHapyskeHus 3yekTpoHa B onbiTax [lITepHa u ['epinaxa UCOIB3YIOT YUK aTOMOB,
MIPUHAJUICIKAIUX TIEPBOM IPYIITE MEPHUOIUUECKON CUCTEMBI, IPUYEM, B OCHOBHOM COCTOSTHUU

Bapmuanr 3.

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

2 B noxosiieMcs aToMe BOJOPO/a SIEKTPOH IIepelles ¢ 5-r0 SHEPreTHYeCcKoro ypoBHs B OCHOBHOE
cocrosinue. Kakyro CKOpocTh prUoOpesT aTOM 3a c4eT ucnyckanus porona?

1 - .
3 Tlcu — GyHKIMSA SNEKTPOHA B OCHOBHOM COCTOSIHHM aToMa MMEET BHIL: W(r) = —e A. Hantn
ma

CpeiHee paccTosiHUe <I> 3JIeKTpOHaA OT A1pa.

4 Hanucars (opMyiy SIEKTPOHHOM KOH(HUrypanuu aTomoB: 1) amomunus (Z =13), 2) aprona
(Z=18).

5 Omnpenpenure UIMHY BOJHBI CaMOil JUIMHHOBOJHOBOW JHMM Ko — CEpUHM PEHTTEHOBCKOIO
XapaKTEPUCTHUECKOTO CIIEKTPa, €CIM aHOJ PEHTI'CHOBCKOW TPYOKM H3TOTOBIIEH W3 TUIATHHBI.
[TocTosiHHYIO SKpaHUPOBAHUS G NPUHATH paBHOH 1.

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

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

u3ydeHus cepuu banbmepa.

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

3. DIeKTpoH B aToMe€ BOAOPOAA HAaXOJUTCS B B OCHOBHOM COCTOSHHM, OMHMCHIBAEMOM BOJHOBOM
yukmeit: w = Aexp(—r/r). Haiitu sHepruto snekrpona E u pammyc mepBoil 60poBcKoi
opoutsl r1.  (Ykazanue: VMcnonb3yiite ypaBuenue Llpenunrepa).

4. Kakue u3 ¢popMyn 3J€KTPOHHOM KOHUTrypaluu sBisitoTcs BepHbIMU?  KakuM snemeHTaMm OHM
cootBercTByIOT? 1). 15?25'3523p%. 2). 152252, 3). 1522522p%3s. 4). 1s225%2p®3s33p°.

5. Ompenenute NOCTOSHHYIO AKPaHUPOBAHUSA G Ul L ceprM peHTI€HOBCKOI'O XapaKTepUCTHUECKOTO
U3JY4EHUs, eClId TpH Mepexo/ie IEKTPoHa B aToMe Bojibppama ¢ M o6onouku Ha L o6onouky mnHa
BOJIHBI HcIyckaemoro ¢otoHa cocraiseT 140 HM.

6. OmpenenuTh MHUHMMAIBHBIM YroJl MEXAy HalpaBI€HHEM BHEIIHEr0 MAarHUTHOTO TOJs |
OpOUTAILHBIM MEXaHMYECKMM MOMEHTOM UMITYJIbCa 3JIEKTPOHA C TJIaBHBIM KBAaHTOBBIM YHUCIOM h = 3.

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

aToM¢€¢ BOIOpOJa, B MMOTECHIIMAJIbHONU SME C

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

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

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

5. B atome Bosibdpama snekTpoH mneperien ¢ M — 06onouku L - 060ouky. OnpenenuTs SJHEPTHIO
ucnyieHHoro ¢goroHa. [IpuHATE TOCTOSHHYIO SKpaHUPOBAaHUS G = 5,63.

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

Kountpoasnas padora Ne6 mo reme « KBanroBas ¢pusuka»

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

3amaya 2. DieKTpoH ¢ KuHeThudeckor 3Hepruedt T = 15 3B HaxoguTcsa B METAIMYECKOU TBIIIMHKE
nuametpoM d=IMkm. OTIICHUTh OTHOCHUTEIIBHYIO HETOYHOCTh AV/V, C KOTOPOI MOKET OBITh OMpeeIcHa
CKOPOCTb 3JIEKTPOHA.

3anaua 3. Hanucate ypaBuenue lpeaunrepa asst 37eKTpoHA, HAXOASIIETOCS B BOAOPOAONOA00HOM
aToMe.

3agaua 4. ['epmanueBnlii oOpaszen HarpeBator or 0 go 17 °C. IlpuHuMas MWUPUHY
3ampemeHHoi 30Hb repmanus AE = 0,72 5B, ompeaenuTh, BO CKOJBKO pa3 BO3pacTeT €ro
yaenabHasi MPOBOJUMOCTD.

Bapuant Ne2

3apaua 1. OnpenenuTs AIUHY BOJHBI e bpoilns A 351eKTpoHOB, 60MOapAUPYIOMIUX AHTUKATO]
PEHTTeHOBCKOHM TpYOKH, €CJIU IpaHHIa CIJIONIHOTO PEHTTE€HOBCKOTO CIIEKTpa MPUXOJUTCS Ha
JIJUHY BOJHBI A = 3 HM.

3agaua 2. lcnonp3ys cOOTHOLIEHUE HeomnpeaedeHHOcTe AX-ApP> /i HaillTu BBIpaXKeHUE,
M03BOJIAIONIEE OLEHUTh MUHUMAIbHYIO SHEPTUI0 E 3JI€KTpOHA, HAXOJSAIIErocss B OJJHOMEPHOM
NOTEHIMATbHOM SIIUKE MUPUHOH .

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

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

3agaua 4. Onpenenuth ypoBeHb depmu EF B coOcTBeHHOM mnomynpoBoAHUKeE, eciau »Heprust AEo
aktuBanuu pasHa 0,1 3B. 3a HyneBoll ypoBeHb OTCUETa KWHETUYECKOW SHEPIHU 3JEKTPOHOB NMPHHATH
HU3IIHAH YPOBCHBb 30HbBI TMPOBOAMMOCTH.

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

sanektpoHa. (0,1 HM).

3anaua 2. [IpuHAB, 4TO MHUHUMalbHas JHeprusa E HyKJIOHa B sape paBHa 10 M»B, ouneHurs,
UCXOJS U3 COOTHOLIEHUSI HEONIPEAEIEHHOCTEH, IMHENHBIE pa3MepHI sAapa.

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

3agaua 4. OueHuth Temneparypy Txp. BBIPOXKAEHUS KaJlMs, €CIM IPHUHATH, YTO HAa KaXKJbI aToM
KaJus TIPEXOAUTCS TI0 OXHOMY CBOOOJHOMY 271eKTpoHy. IImoTHocTs Kamust 860 kr/m°. MonspHas
macca kanuss M = 39,1 r/monb. (Yka3aHue: TemmepaTrypa BBIPOXKJIEHHS OINpPeNeNsIeTcs] BhIpaKeHUEM

27° 1 n?'3)

T =
® 7 m



1.2. Cuctemsl oTcyera.
1.3. KoopnHaTHBIH,

1.4.Tlepemenienue, TMyTh, CKOPOCTh, YCKOPECHHE
MaTepuanbHON TOYKH.
TaHTCHIIMAJIbHOC YCKOPECHUA HqaCTHUIbI npu
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Bapuant Ne 4.

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

3agaua 2. Ucnonws3ys cooTHomeHue HeompeneneHHoctu AE-At > /i, ouenuts mupuny I
SHEPreTUUYECKOro ypOBHS B aTOME€ BOJOPOJa, HaXoAserocs: 1) B OCHOBHOM COCTOSIHMU; 2) B
BO30YKICHHOM COCTOSTHUH (BpeMs T )KH3HM aToMa B BO30yXkJIeHHOM cocTosHuu pasHo 1078 ¢).
3apaua 3. VM3BecTHa BONHOBas (hYHKLUS, ONUCHIBAIOIIAS COCTOSIHME 3JIEKTPOHA B MOTEHIMAIBHOM
spuke mupuHoi /: y(x)= C1 sinkx+ Cacoskx. Mcmonb3yst rpanuunbie yeaoBus W(0) =0 u y(l) =0
onpenenuth kKodhouuueHT C2 W BO3MOXKHBIC 3HAUCHHUS BOJHOBOIO BeKTOpa K,npu  KOTOpOM
CYILIECTBYIOT HETPUBUAJIbHBIE PELLICHHUS.

3apaua 4. OnpenenuTh MaKCUMAJIBHYIO CKOPOCTh 3JIEKTPOHOB B MeTasuie npu Temmeparype T= 0 K,
eciu ypoBeHb Pepmu F = 5 3B.

Bapuant Ne 5.

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

3agaua 2. Ucrmonb3ys COOTHOIICHHWE HEoNpeaeleHHOcTer AXApP> /i OLICHUTHh HU3IIHUU
JHEPreTUYECKU ypOBEHb 3JIEKTPOHA B aToMe Bojgopoaa. IIpuHsATh nuHelHble pa3Mepsl aTomMa
| =0,1uaMm.

3agaya 3. Yactuna B NOTEHUMAIBHOM SIIMKE HAXOAMUTCS B OCHOBHOM cocTosiHuu. KakoBa
BepoATHOCTb W Hax0KJeHUs YacTHUIbl: 1) B cpelHEl TpeTH slKKa; 2) B KpaliHel TpeTu Aiuka’?
3agaua 4. OnpenenuTs MWHUPHHY 3alpPEIleHHOW 30HBI COOCTBEHHOT'O MOJYHPOBOJHHUKA, €CIU
npu temnepatypax T1 u T2 (T2 > T1) ero conpoTuBieHUsI COOTBETCTBEHHO paBHBI R1 n R».

111.3. TecTsl AJ151 TEKYLIET0 KOHTPOJIS.

3. TecTbl AN TEKyLIEro KOHTPOJIS.

Moayas 1-5. N3 1em 1-10 mo BBIGOPY 3. Kunemaruka U AUHAMMKA
npenojaBaTesisi BbINOJHIETCSI B ceMmecTpe 7-8 BpamaTeJbHOI0 ABH/KEHHsI.
TECTOB 3.1 VYrinoBasi CKOPOCTh U YIIIOBOE YCKOPEHHE IPH

JIBJKEHUHU 110 OKPYKHOCTH, UX CBSI3b C JIMHEHHOU

CKOPOCTBIO ¥ IMHEWHBIMH YCKOPEHUSIMH.
3.2 [loctynarensHOE M BpamaTenbHOE IBUKEHUE
TBEPAOTO TeNA.

VYpaBHEHHE IBW)KEHHSA TENa, BPaIlAOLIETroCs
BOKPYI' HENOABIKHOM ocu. MOMEHT CWIBl H

1. KunemaTuka MaTepHAJIbHOI TOYKH
Mojienn MexXaHHMKH: 4YacTHIla (MaTepuabHas
TOYKA), CHCTEMa YacTHl, a0CONIOTHO TBEPAOE
TeJI0, CIUIOLIHAS CPeaa. 3.3.

BEKTOPHBIA eCcTeCTBEHHL] MOMEHT WHEPIIMH TeJla OTHOCUTEIILHO OCH.
b
CIOoCcOOBI  OMMICAaHWS JIBIKEHHUS MaTepUaNbHON 34. MomenT — umIysnbca.  3aKOH — COXpaHEHHs
TOYKH. Cas13b MEXTy BEKTOPHBIM u MOMCHTA UMITYIbCA.
KOOPJIMHATHBIM CIIOCO0aMU OIUCAHUSI IBUKCHUS. 3.5. JIBrKeHHE B IIEHTPAJILHOM II0JIC.

3.6. PaGora, MOIIHOCTH, KMHETHYECKAs SHEPTHUs
MIPY BPAIIATEIbHOM JIBHKCHHUH.

Hopmansnoe u
4. Pa6oTa, MOIITHOCTb, JHEPTHUSI, 3AKOHBI

KPUBOJIMHEHHOM JIBIDKESHUH. COXpaHEeHHsI.
2. JIMHAMMKA MaTepHATbHON TOYKH 4.1. 3aKOH  COXpaHCHHSA UMITyJIbCa.  3aKOH
IlepBorii 3akoH HproTOHA, (3aKOH WHEPIIHH), ABWKCHUS — LeHTpa  uHepuuu.  PeakruBHOE
Macca, eIMHAIBI H3MEPEHUs MacChl. aswkenne. Gopmysta LlnomkoBekoro.
2.2. Cunbl B MEXaHHKE: CHIa TATOTCHHUS, CHia 4.2. Pabora. MomnoCTb.
TSOKECTH, BEC TeNa, CHjla CyXOro TPEeHHd, CHiia 4.3. Kuneruueckas sHeprus.
BA3KOTO  TPEHMS, CWIa  YIPYrOCTH, CHIa 4.4, Oneprusi B3aumonenctBus. I[loTeHuuanbHas
Apxumena, cuia KyJIOHOBCKOTO B3aUMOJEUCTBUS, dHEprus ynpyroct. IloTeHnuanbHas OSHEPrus
cuna Jlopenua. TATOTEHUSL.
2.3. Bropoi#i, Tpetnii 3akoHbl HproTOHA, €TUHUIIBI 4.5. Cesi3b HOTEHIUANBHON CHJIBL c

HU3MEPCHUS CUJIIBL.

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



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

5. CneumajbHast Teopus
otHocuteabHocTH (CTO).

5.1. Iloctymarer DitHmTeitHa. OTHOCHTENBHOCTD
OJTHOBPEMEHHOCTH.

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

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

54. WnTepBan Mexmy cCOOBITHUSIMH.

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

5.6. OHeprus B  PENATHBUCTCKOM  JIHHaMHKE.
OHeprus NoKosl.

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

ypaBHEHUE MOJICKYISIPHO-KUHETUYCCKOU TCOPHH.
6.3. YpaBHeHHE COCTOSHUS UICATBHOTO rasa.
6.4. 3axoHBI HIACAIbHBIX I'a30B.
6.5. MakcBe/UIOBCKOE — pacHlpeieiicHue MOJICKYII
ujeanbHOro rasza mo ckopoctsam. Oneit Ll TepHa.
6.6. MneannHbIi ras B CHIJIOBOM oJe.
Pacnpenenennie  Bompumana.  Bapomerpuueckas
¢dbopmyia.
6.7. Pacmpenenenne MakcBemmia—bonpimMana.
7. IlepBoe Ha4yajl0 TePMOIMHAMUKHU H
€ro mnpuMeHeHHWe K  H30mpoleccaM H
KJIaCCHYECKOM TeOpUH TENJI0EMKOCTH
HAeaJTbLHOIO ra3a.
7.1.1lepBoe Ha4ano TEPMOJUHAMHKH. BHYTpeHHSAS
sHeprus. Paborta rasa npu u3MeHeHUH ero o0bema.
7.2. Ternora. Tema0eMKOCTb.
7.3.1lpuMeHeHNe MepBOro Hayala TEPMOJWHAMUKHU K
H30IPOIIECCaM. AnnabaTHbBIH porIece.
VYpaenenus Ilyaccona. Pabota ra3a B agnabaTHOM
mporiecce.
Knaccuueckas
HICATLHOIO rasa.

7.4, Teopus TEIIOEMKOCTHU

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

HEU30JIMPOBaHHBIE
OOpatuMbie |
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CTaTUCTUYECCKUN CMBICI TIOHSITUS SHTPOIIHH.

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

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

YKUBOM M HEXXUBOM TIPUPO/IE.

9. DJIeKTPOCTATHKA

9.1. 3akon Kymnona. Hanpspkennocts
HNEKTPOCTATHIECKOTO TIOJISL.

9.2. Tlorok BEKTOpa HAIPSHKEHHOCTH
AIIEKTPOCTATHUECKOTO oJIsl. Teopema

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

94. lunoiab BO BHEIIHEM 3JICKTPOCTATHYECKOM
nose

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

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

Teopema Octporpanckoro—l'aycca mmsa mons B
JIURJICKTPHUKE.

9.7. TIpOoBOAHUKH B AJIEKTPOCTATHYECKOM TIOJIE.

9.8. DneKkTpoeMKOCTh MIPOBOTHHKA.
Konnencaropsr.

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

OO0ObeMHas IMI0THOCTh OHEPruu.

10. IlocTOSIHHBIH TOK.

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

10.2. DnexTpuYecKuil TOK.
BEKTOPOM INIOTHOCTH TOKA.

CBsA3b CHIBI TOKa C

10.3. 3axonsl Oma u Jxoyns —JleHmna B IOKalbHOM
(muddepennnansHoi) popMe u UX 0OOCHOBAHHUE C
MO3ULIUIN KJIACCUYECKOMN TEOpUH
3JIEKTPONPOBOHOCTH METAILIOB.

10.4. 3akoust Oma wu Jxoyns —Jlenma s
OJIHOPOJIHOTO Y4acTKa ISIIH.

10.5. ComnpotuBnenue MPOBOJIHUKA.

[locnenoBatensHOE M TapajuIeNbHOE COEAWHEHHE
COIPOTUBJIEHUM.

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

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

10.8. [IpaBuna Kupxroda mns pacuera
pPa3BETBIICHHBIX LIETIEH.

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

11. MarHuTHOe noJjie B BAKyyme



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

11.2. 3axon buo—Capapa—Jlamaca.

11.3. HanpsokeHHOCTh MarHUTHOTO TTOJIAL.
MarnuTHoe 1oje MpSAMOro TOKa, KPYrOBOTO TOKa,
coleHOMJa C  TOKOM.  MarHutHoe  Toie
JBIKYIIIETOCS 3apsiaa.

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

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

12. DaekTpoMarHUTHasi MHAYKIHS

12.1. DnekTpoMarHuTHas HMHAYKIWs. BbIBOJ 3akoHa

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

HCIIOJABMIXHBIX ITPOBOJHUKAX.

JIBWXKYIIUXCSI U

12.4. Ilpwanun neicTBHS Te€HepaTopOB
HEPEMEHHOTO TOKA.

12.5. Buxpessie TOKH.

12.6. HWupykTuBHOCTH KOHTypa. WHIYKTUBHOCTH
COJICHOH 1.

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

12.8. Toku mpu 3aMBIKAHUW W Pa3MbIKaHUH IIeTH

IIOCTOAHHOT'O TOKA.

12.9. SBuenue B3anMHOM WHIYKITUH.
TparchopMaTopsl.
12.10. MarautHass odHeprus Toka. ILTOTHOCTH

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

13.2. HamarnnuuBanue rapaMarHeTHKOB u
JIMaMarHeTHKOB.

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

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

13.5. VYcmoBus Ha  TpaHMIE ~ paszjena  JIByX
MarHeTHTOB.

13.6. deppomarHeTnkn W UX cBoiicTBa. JoMeHHas
CTPYKTYpa.

13.7. MarHuTHbIH THUCTEpE3UC. Pabota
nepeMarHMuUuBaHus (heppoMarneTuka.

Maruautoctpukiud. Touka Kiopu. @epputhi.

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

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

14.3. ¢aza
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14.4.
14.5.
14.6.

BekTopHas muarpamma.

DHeprus rapMOHUYECKOTO KOJICOaHMSL.

Marematuueckuit ~ MasTHUK. Duznueckuid
MasITHHK.

KonebaTenbHbIi KOHTYP.

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

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

14.7.
14.8.

14.9.

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

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

14.11. BemHyX/AE€HHbIE KOJIICOaHHUS OCUMILIATOpPA IO
JICCTBUEM BHEIIHEW CHHYCOWJAJIbHOW CHJIBI.
HuddepennnanpHoe ypaBHEHNE U €T0 PEIICHHE.
Awmromityna u ¢a3a BRIHYKICHHBIX KoJeOaHWUi.
Pe3zonanc. BbIHYXICHHBIE 3IEKTPOMarHUTHBIC
Kosiebanus. YacTOTHbIC 3aBHCUMOCTH aMILIUTY T
TOKa, HAIPSDKEHUH, CABUTA (a3 MEXIY TOKOM H
HaTpsHKEHUEM.

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

15.3. ComnporusieHue, HHIYKTUBHOCTh U €MKOCTHb B

I[N MIEPEMEHHOTO TOKA.

15.4. 3akon Owma Ui 1ieneit mepeMeHHOTo TOKa.

15.5. BekrtopHBIe quarpaMMbl U METOJT KOMITIEKCHBIX
aMILTATYT.

15.6. Pe3onasnc B IMOCJIEAOBATEIHLHOM u
HapaJlyIeIbHON LEIH.

16. YpaBHenuss MakcBeiia
16.1. OcHOBHBIE  DKCIIEPUMEHTAIbHBIE  3aKOHBI
anekTpoMmarHetnsma: 3akoH  Dapanes-Makcsena,
3aKOH TIOJHOrO TOKa, Teopema OcCTporpaackoro—
laycca s CTaTHYECKOTO JIEKTPUYECKOrO H
MardyuTHOTO ITOJICH.

16.2. Owusznueckuii CMBICI KaXJIOTO M3 YypaBHEHHN
MakcBena.

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

cpeaHee 3HA4YCHUA

16.3.

16.5. ypaBHeHUl MakcBemna.



OJICKTPOMAruuTHbIX  BOJIH, IIOTOK OSHEPruu,
HWHTCHCUBHOCTD 3JICKTPOMATrHUTHLIX BOJIH.

17. Mexanu4yeckue W  JJIEKTPOMArHUTHBIE
BOJIHBI.

17.1. BomHoBoe JIBIYKEHUE. [IpononbubIE u

MOTIEPEYHBIC BOJTHBI. CkopocTtb

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

18. UnTepdepenuus

18.1. UnTepdepenmus BoaH. KorepeHTHOCTH BOJH.

18.2. Meronpl mony4eHUs KOTEPEHTHBIX MCTOYHUKOB
CBETa U HAOIIOACHUS MHTEpEPEHIIHH.

Ob6mue YCIIOBUS nHTEp(HepPEHIINOHHBIX

MakCUMyMOB ¥ MHHUMYMOB CBeTa JABYX

KOT€PEHTHBIX BOJIH.

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

paBHOrO HakijoHa. [looCkl paBHOM TOJIIMHBL

Komnbsia HeroToHa.

18.6. Tlpocseriienue ontuku. Matepdepomerps.

19. Iudpakuusi cBeTOBHIX BOJIH.

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

Hudpaknus Dpaynrodepa Ha mendn W Ha
JTUQPaKIIMOHHOMN peleTKe.

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

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

[Tonapuzatopsl. 3akoH Mamroca.

20.2. Tonsipuzanust cBeta TPU  OTPAKEHUH U

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

nmy4enpenomieHnd. llonspru3annoHHble TPU3MbI

Y TIOJISIPOMIBL.

20.4. UckyccTBeHHas

Dddext Keppa.

17.2.

17.3.

17.4.

17.5.

17.6.
17.7.

18.3.

18.4.

18.5.

19.2.

19.3.

19.4.

19.5.

CBCT.

20.3.

OIITHYCCKas AHU30TPOIIUA.
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20.5. OnTrueckast akTUBHOCTH. BpallieHue MmiocKoCTH
nosnsipuzanuu. Dpdext Papanes.
B3anMopnelcTBrE 3IIEKTPOMAarHUTHBIX BOJH C
BenlecTBoM. Jlucrnepcusi ceera. HopmanbHas u
aHOMaJbHasl JUCTIEPCHSL.
DnemeHTapHAs AIEKTPOHHAS
JUCTICPCHUHL.

[Mornomenue cBera. 3akoH byrepa.

20.6.

20.7.

TEOpHs

20.8.

21. TenJsioBoe n3nyuenue

21.1. Uzny4yenue yepHoro tena. OCHOBHBIE CBOMCTBa

u XapaKTePUCTUKU TETIOBOTO U3ITyYCHHS:

ANEKTPOMArHUTHAS TPUPOAA TEIIOBOTO H3ITydEHHUS,

PaBHOBECHOCTh, JIy4eHCITyCKaTeIbHas (CHEeKTpaIbHas

TUIOTHOCTD SHEPTreTHUECKON CBETHMOCTH)

Jy4ernoriomaTeabHas  CIOCOOHOCTb.  AGCOIIOTHO

YEepHOE TEJI0, CePOe TEIO.

21.2. Tlpaswuio IIpeBo, 3axon Kupxroda.

21.3. 3akon Credana-bonbiiMana. 3aKOH CMEIICHHS

Bumna.

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

21.5. KsanroBas runote3a [Inanka. ®opmyna [lnanka

JUTSL TETIOBOTO M3ITyYEHHS.

21.6. OnTrueckas TUPOMETPHSI.

22. Buemnuii poroadpdexr.

JKcnepuMeHTAJIbHbIE MOATBEPKIEHUSI KBAHTOBBIX

CBOJIICTB CBeTa.

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

22.2. Ypasaenue DiHmTeRHA 1 GoTOdhdeKTa.

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

22.4. Dododexr Komnrona.

23. JKcnepuMeHTATbHOE

000cHOBaHNe KBAHTOBOII MexaHukH. CIeKTpbl aTOMOB.

Bouinsl ae bpoiiias.

23.1. JluneityaTbie CIEKTPBI ATOMOB.

23.2. Mogpens atomoB 110 Pesepdopay u Bopy.

23.3. Teopus bopa nist aToMHOTO 51/1pa BOJOpOI.

23.4. Twumore3a ae bpoiins. J{ubpakius 371eKTPOHOB.

23.5. CoortHolenus HeonpeaeacHHocTel [ eit3eHbepra.

24. Hpoct

eiilIye 321241 KBAHTOBOM
MEeXaHHKH.

27.21. VYpasuenue llpeauarepa. CTaTUCTHICCKHUIA CMBICIT
BOJIHOBOH (pyHKIIWH.

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

27.23. TlorenuuanbHelii 0apbep. TyHHEIbHBIN 3D HEKT.

27.24. JluHeiHbIH TApMOHUYECKHUI OCIMILISITOP.

25. CoBpeMeHHbIe NpeICTABJIEHUS O CTPOEHHMH

aTOMOB.

25.1. YacTuna
B cepuyeckn CUMMETPUYHOM noJe.
Bonopononono0OHble aToOMBl B KBAHTOBOW MEXaHHUKE.
VYpasuenne Ilpenunrepa i CTAIIMOHAPHBIX
COCTOSIHUIA.

25.2. DHeprer
WYEeCKHe ypPOBHH. OHeprusi BO3OYXACHHA U
HMOHH3AINH.



28.7.

25.3. CrexTpsl
aromoB. BonHoBble pyHkuuu. KBaHToBbIC UnCa.

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

25.5. Msoros
JIeKTpOoHHBIEe aToMbl. [Ipunnun [aymu.

25.6. Crpykry
pa PHEPreTHYECKUX YPOBHEH B MHOTO3JIEKTPOHHBIX
aToMax.

25.7.

[epuopnueckas cucrema sneMeHTOB MeHeneena.

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

26. 3oHHas Teopusi TBePABIX
TeJ

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

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

26.3. Pacmpenenenue @epmu. Yposenr Depmu.

27. KBanroBasn Teopus
3JIeKTPONPOBOHOCTH METaJJIOB |
NOJIyIPOBOTHUKOB

27.1. DJeKTpPONpOBOJHOCTH  METAUIOB.  BrIpokieHue
JNIEKTPOHHOTO ra3a B MeTaulaxX. TemmeparypHas
3aBUCHMOCTb AJIEKTPOIIPOBOAHOCTH METAIIIOB.

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

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

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

27.5. DAeKTpONpOBOJHOCTH MOJYHPOBOAHMKOB. [loHsTHE
JBIPOYHOM IPOBOJUMOCTH.

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

27.7. JloHOpHBIE M aKUENTOPHbIC SHEPIeTHYECKUE YPOBHH.
Yposens Pepmu B MOITYTIPOBOAHUKAX.

27.8.  TemmeparypHas 3aBHCUMOCTh

3JIEKTPOIIPOBOAHOCTH MOIYIIPOBOTHUKOB.

28. CTpoeHne aTOMHOTO sIIpa

28.1. CrpoeHue aTOMHOTO sipa.

28.2. [ledexT Macchl. DHEPTHUS CBS3H.

28.3. Mogenu spa.

28.4. Tlpupoja siAepHBIX CHIL.

28.5. PanuoakTHBHOE HM3Iy4eHHE W ero Bujbl. [IpuOopsl

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

3aKOHOMEPHOCTH O-pacnaja u -pacrnaza.

29. SlnepHble peakuuu

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

Peakuus nenenus snpep. lLlemHas peaxkuus AeneHHs.
Snepuslii peakrop.

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

30.91eMeHTapHbIE YACTHIIbI

30.1. Wepapxusi cTpyKkTyp
Marepun. YacTHIbl ¥ aHTUYACTULBI.

30.2. dusnueckuit

58

BaKyyM.

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

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

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

1. Mexannueckoe ABMkeHHE. (OCHOBHBIE KHHEMAaTHYECKHE XapaKTEPUCTUKH M.T.
[lepemenienue, CKOpPOCTb, HOPMAJbHOE U TAHICHIUAJIBLHOE YCKOPEHHUS YacTHIBl MpU
KPUBOJIMHEHHOM JIBI)KEHUH. BpamarensHoe TBUKEHHE M.T.

2. 3akonbl Hetorona. [lpunnun otHocurensHocTH [amunes. I[IpeoOpasoBanue ["amumes.
Knaccuueckuit 3akon cioxenusi ckopocteil. [lepsreiit 3akon HeroTona. [loHsiTHE MHEpIMANbHON
cucreMbl orcyera. Macca. Bropoi 3akoH Herorona. Mmnynbc Tena. YpaBHEHHE IBUKEHUS.
Tpetuii 3akon Hetotona. OCHOBHasI 3a/1a4a JUHAMUKH M.T.

3. 3aKOH COXpaHEHUs MMITYJIbCa U €ro MpUMEHEHHUE. 3aKOH JBMKCHUS LIEHTPa MHEPIIUH.
PeakTuBHOE IBMXKEHUE.
4, Pabora. Momuocte. KuHernueckas u moTeHHmWanbHas dHeprus. [loTeHmmambHas

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

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

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

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

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

9. HNneaneubiii Ta3 B cwioBoMm moJie. Pacnpenenenue bonbiMana. bapomerpuyeckas
dbopmyrna. MakcBeIJIOBCKOE pachpeiesieHne MOJEKYN HACATbHOIO raza mo cKopocTsiM. OIbIT
[[ITepHa.

10.  IlepBoe Hauano TepMoauMHAMHUKH. BHyTpeHHss sHeprus. Pabora rasza npu U3MEHEHUU
ero obwbema. Temmora. TemnoemkocTs. I[lpuMeHeHHe MepBOro Hayaja TEPMOAMHAMHUKHU K
M30IIPOLIECCAM.

11.  Bropoe nHauano TtepmonuHamuku. Temnosble MamuHbl. Lluxn KapHo. DHTponwus.
CraTucTU4eckuii CMBICI BTOPOrO Haydajga TEPMOAMHAMHUKH. DHTPONUS KAaK KOJIMYECTBEHHAs
Mepa CTPEeMJIEHMs OT MOpsiiKa K XaOTUYHOCTH B COCTOSIHMM TEIJIOBOrO paBHOBecHs. [IpuHuun
BO3pAacTaHUs SHTPOIIUHU OTKPBITON CHCTEMBI.

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

13.  DueKTpocTaTuka. DIEKTPUUECKUN 3apsi. 3aKOH COXpaHEeHHMs 3apsna. 3akoH Kyiona.
HampspkeHHOCTD M MOTeHIMAa 3JaeKTpuueckoro nois. [IpuHiun cyneprno3unuu.

14. Teopema Octporpanckoro — I'aycca [uig nonst B Bakyyme U ee npumMeHenue. [lose
PaBHOMEPHO 3apsKEHHBIX TeJ: HUTH (LMJIMHJIpaA), IUIOCKOCTH, chepbl, mapa.

15.  [wuonextpuku. llonspusanust nuaieKTpukoB. [lonsipu30BaHHOCTB, AUAJIEKTpUYECKast
BOCIPUUMYHMBOCTD, JUAJIEKTPUUECKas MPOHMUIIAEMOCTh BEIIECTBA. BEKTOp 3JIeKTpUYecKOro
CMEIEHNs, U MX CBS3b C BEKTOPOM MOJISIPU30BAaHHOCTH. Teopema Il'aycca g mons B
JUDIIEKTPUKE.

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

17.  DOnextpuueckuii TokK. 3akoHsl Oma u [Dxoyns—Jlennma B muddepeHnuanbHOl H
UHTETpalbHOM  (opMax, Hu uX OOOCHOBaHHME C TO3MLIMN  KJIACCHYECKON  TEOpHH
aNeKTponpoBoHOCTH  MeTamioB. ComnportuBieHue mnpoBoaHuka. IlocnenoBarenbHoe U
NapajuIeIbHOE COEIMHEHNE CONTPOTUBIIEHUI.

18.  VYcnoBust cymectBoBaHus Toka. CroponHue cuibl. 2.J[.C. 3akon Owma s
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HEOJHOPOAHOTO ydacTka uenu. 3akoH Owma ans 3amkxHyTod 1enu. [IpaBmna Kupxroda mis
pacueTa pa3BEeTBICHHBIX LETIEH.

19. MarnuTHoe nosie. MarHuTHas HHIYKIUS. JIMHUYM MarHUTHOM MHITyKITUH. 3aKoH bro—
Capapa—Jlamnaca. HampsikeHHOCTh MarHUTHOTO 1oJisl. L{upkynsnus BeKkTopa MarHUTHOM
uHaykuuu. Ilons BuxpeBble U moTeHuuanbHble. [I0TOk BeKTOpa MarHUTHOM MHAYKIMH. Teopema
["aycca 11 MAarHUTHOTO 110JIS1 B BAKyyMe.

20. CumoBoe nerictBue MarHutHoro mois. Cuna Awmmepa, cuna Jlopenna. PaGora mo
NEPEMELICHUIO IIPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

21. DnexkTpoMarHuTHas MHAYKIMSA. 3aKOH 3JeKTpoMarHuTHoW uHayknuu. D.J[.C. nHIyKmum
B JIBWKYILMXCS] U HEMOABW)KHBIX IIPOBOAHUKAX. [IpuHIMI AeiicTBUS T€HEPATOPOB IEPEMEHHOTO
TOKA.

22. HayKTUBHOCTH KOHTYpa. MHIyKTHUBHOCTH coneHonsa. SBnenne camounaykiuu. J.J1.C.
CaMOMHAYKIMU. MarnurtHas sHeprus Toka. [NI0THOCTh SHEpruu MarHUTHOTO MOJIS.

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

24. Ousnueckue OCHOBBHI TeopuH MakcBemna sl DJIEKTPOMAarHUTHOTO TONA. 3aKoH
3JIEKTPOMArHuTHOM MHAyKUuU B ¢dopme MakcBemna. BuxpeBoe anekrpuueckoe mose. 3akoH
noJHOTO ToKa B popme Maxcsemta. Tok cmemenust. Cuctema ypaBHeHH MakcBeuia.

25. CBoboaHble MexaHUYecKkue KojebaHusa 0e3 TpeHus U MPpU HAMYUU TPEeHUs. YIpyras u
kBazuynpyras cuia. Juddepenunanbapie ypaBHEHHS ABIKEHHS IMPYKHMHHOTO MAasiTHHKA C
TpeHueM U 0e3 TpeHUs U WX peuieHus. AMIUIUTYJa, KPyroBas 4acTtoTa, (a3za rapMOHHYECKOTO
konebanus. Koadpdumment 3aryxanus. Jlorapudpmuueckuii nekpement. Jlo6potHocTh. [lepuon
3aTyxarlux KoaeOoaHuu.

26. BpIHYyXIeHHBIE MEXaHWYeCKHe  KoJeOaHHs OCHHUIATOpA MOJ JEHCTBHEM BHEIIHEH
cunyconaanpHoi cuibl. [IuddepeHnnansHoe ypaBHeHUE U €ro perieHue. AMIuMtyna u dasa
BBIHYX/ICHHBIX KojeOaHuii. Pezonanc.

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

28. BonnoBoe nBuxenue. [IpogonbHble U nonepednsie BodHbI. CKOPOCTh pacpOCTpaHEHUS
BOJIHOBOTO ()poHTa. YpaBHEHHE IUIOCKOM Oerymieil BoJiHBI. J[JTMHA BOJIHBI, BOJIHOBOE YHCIIO.
BonnoBoe ypaBHeHue. [I1oTHOCTh mOTOKA 3HEPrUM (BeKTOp YMOBa). IHTEHCUBHOCTD BOJIHBI.

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

30. I'eomerpuueckas onTUKa. 3aKOHbI TEOMETPUUECKONW ONTHKH U UX MPUMEHEHUE (TPU3MBI,
IUIOCKHE U cepUyecKue 3epKaia, JIMH3bI).

31. Unrepdepenuus BonH. KorepeHTHOCTh BOJMH. MeTOAbl MOMyYEHHUS] KOTEPEHTHBIX
MCTOYHUKOB cBeTa U HaOmoaeHus uHTepdepeHuuu. OOmue yciaoBUS HHTEP(EPEHIIMOHHBIX
MakCMMYMOB M MHHMMYMOB CB€Ta JIBYyX KOTE€PEHTHBIX BOJIH. MHTepdepeHIMs B TOHKHX
meHkax. [lomocel paBHOrOo HakioHa. Ilosocer paBHOM TommuHbL. Kosbua HeroToHa.

32. udpakuus ceera. [lpunnun Iiolirenca-®penens. Meron 30n Ppenens. dudpaxuus
Openens. Judpakuus OpayHrodepa Ha menu 1 Ha JudpakiuoHHoN pemeTke. CriekTpanbHOe
pa3IoXKEHHE.

33. EctectBenHslit u monsipu3oBaHHbIN cBeT. [lomspuzatopsl. 3akon Mamroca. [Tonspusanus
CBETa IpU OTPaXECHMHM M NPEIOMIIEHUH cBeTa. 3akoH bprocrepa. [lomspuzanusa cera mnpu
JBOITHOM JtydenpenomieHud. [lonspu3anmoHHble IPU3MBI U MTOJIIPOUIBI.

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

35. [IporuBopeunst kinaccuueckoil gusuku. M3myuenue yepHoro tena. 3akoH Kupxroda.
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3akon Ctedana-bonbiimana 3akon cmemenuss Buna. KBantoBas rumnoresa [lnanka. @opmyna
[Inanka q1s TeruioBoro u3nydeHus. Ontudeckas MUPOMETPHSL.

36. ®orosnextpuueckuii 3¢ddexr. 3akonsl Qororddexra. YpaBHeHHe DUHIITEHHA IS
dotoapdexra. Ummynwc dpoTtona. [laBnenue cera. Ddpdexr Komnrona.

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

38. T'umote3a ne bpoima. dudpakmus snexTpoHOB. COOTHOIICHUS HEONpPEIeICHHOCTEH
I'eitzenbepra. Ypasuenue llpeaunrepa. CTaTHCTHYECKUN CMBICT BOJTHOBOM (PYHKITUH.

39. Yactuma B mpsSAMOYroibHOW MOTEHIUaIbHOU siMe. Pemenune ypaBuenus lllpemunrepa.
Cob6cTBeHHbIE BOJIHOBbIE (YHKIIMM U dHepreTuueckuid crnektp. [loTeHuuansHbll Oapbep.
TyHHETbHBIN YPPEKT.

40. Yactuua B chepuueckoM CUMMETPUYHOM ToJie. BoiopoaononobHbie aToMbl B KBAHTOBOM
MexaHuke. YpaBHenue lllpenunrepa nis cTallMOHapHBIX COCTOSHUN. DHEPreTU4EeCKUE YPOBHHU.
OHeprus Bo30yxaeHus M uoHuzanuu. Crektpsl atomoB. BomHoBble (ynkuuu. KBanToBbie
yucna. IIpocTpaHcTBEHHOE paclpesieseHle IUIOTHOCTU BEPOSITHOCTH Ui 3JEKTPOHA B aroMe
BOZOpPOJA.

41. MuorosnexktponHusie atromsbl. [Ipunnun Ilaynu. CTpykTypa 3HEpreTUYECKUX YpOBHEH B
MHOT'0O3JIEKTPOHHBIX aromax. [lepronnueckas cucrema aneMeHToB MeHzeneeBa. PeHTreHoBCckoe
u3nydenue. 3akoH Mo3nu. TopMo3HOe peHTTeHOBCKOE U3JIYUCHHE.

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

43. DneMeHThl KBAaHTOBOM TEOPHHM H3ITy4eHUS. BBIHYKIEHHOE U CIIOHTAaHHOE H3ITy4yeHUE
doronoB. Koapdummentsr Ditnmmrerina. TemmoBoe paBHOBECHOE U3TydeHUE. JIFOMHHECIICHITHSI.
[Tpunuun paboThl KBaHTOBOro reHepatopa. OTKpbITHIA pe3oHaTop. CBOMCTBa J1a3epHOTO
U3JTyYEHUS U €ro IPUMEHEHHE.

44. 30HHAs CTPYKTypa IHEPreTHUECKOTO CIEKTpa 3JIEKTPOHOB TBEPAOrO Telja. 3amoJHEHUE
30H: METaJUIbl, IUIJIEKTPUKHA U NOnynpoBoaHUKHU. Pacnpenenenune ®depmu. YpoBeHb Depmu.
BoIpokaeHue 31eKTPOHHOIO ra3a B MeTajliax.

45. DNeKTpOonpoOBOJAHOCTD METaJIJIOB. TemneparypHas 3aBUCHUMOCTb. SBnenue
cBepxmpoBogumoctu.  KynepoBckue — 2I€KTpOHHbIE — mapbl.  MarHuTHblE — CBOMCTBA
CBEpXIIPOBOJHMKA. 3aXBaT U KBAHTOBAaHME MAarHUTHOTO MOTOKA. TyHHENbHbII KOHTAKT. DPPeKT
Jlxo3edcona u ero npumenenue. [ToHaTHe BHICOKOTEMIIEPATYPHON CBEPXIPOBOAMMOCTH.

46. DIeKTpPONpPOBOJHOCTh  ITOJYIIPOBOJIHUKOB. [TonsiTHe ABIPOYHONW TMPOBOJUMOCTH.
TemmneparypHast ~ 3aBHCHUMOCTb  3JIEKTPONpPOBOJHOCTH.  COOCTBEHHBIE M MpPHUMECHBIE
MOJIYIPOBOJHUKU. DJEKTPOHHBIA M JBIPOYHBIM MOJYNPOBOJHUK. JIOHOpHBIE M aKIENTOPHbIE
DHEPreTUUECKHUE YPOBHU. Y POBEHb DPEpMHU B MOIYIIPOBOJIHUKAX.

47. KOHTaKT 3JIEKTPOHHOTO U ABIPOYHOIrO MOIYHPOBOAHUKOB. [loTeHIManbHbIi Oapsep p—N
nepexoza. BompramnepHas xapakTepUCTHKA MOJTYITPOBOAHUKOBOTO quoja. TpaH3ucTop.

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

49. PanmoakTUBHOE W3JIYYCHHE M €ro BUIBL. [IpHOOpHI A perucTpanul paarioaKTHBHBIX
U3IY4eHUH W dYacTul. 3aKOH paJHOaKTHUBHOIO pacraja. 3aKOHOMEPHOCTH o-pacraja u [3-
pacmaja.

50. Anepusie peakuuu. [IpeBpamienue siaep. Ponb Helitponos. Peakius nenenus saep. Llemnas
peakuus neneHus. SnepHbld peakTop. TepMOSIepHbId CHUHTE3. JHEprusi 3BE3/. YIPaBIISIEMbIA
TEPMOSIZICPHBIN CUHTES.

51. CoBpemenHas (usmueckas kapTuHa Mmupa. Mepapxus cTpykTyp marepuu. YacTuusl u
aHTH4acTuipl. Pusndyeckuil BakyyM. CraHgapTHas MoOJeNb 3JIEMEHTAapHBIX 4dacTul. KBapkw,
JIENTOHBI, KBAHTHl (PYyHIAMEHTAJIBHBIX Toel. DyHIaMEeHTaIbHBIC BO3JEHCTBHS. AJPOHEHI.
I"opstuast Mozens 1 dBoNrOLUS Beenennoi.



