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1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

[lenbto ocBoeHUS AUCUUIUIMHBI «DuU3uKa» sBIsSETCS (OPMUPOBAHUE Y OO0YyYaromIMXCs
aJICKBaTHOW COBPEMEHHOMY YpPOBHIO 3HAHUM HAy4YHOW KapTHHbI MHpa Ha OCHOBE 3HAHUS
OCHOBHBIX MOJIOKEHUH, 3aKOHOB U METOJOB KJIACCUYECKOW M COBpEMEHHOW (DM3UKHU, a TaKkKe
pa3BUTHE CITOCOOHOCTH BBISBISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJieM, BO3HUKAIOIINX B
xoJle MpOoeCCUOHANTBHON AEATEIbHOCTH M MPHUBJIEKATh ISl WX PEIICHHS] COOTBETCTBYIOIIMIA
(bU3UKO-MaTEeMATHYECKUH ammapar.

2 MecTo AUCHUIUIMHBI (MOAYJsl)) B CTPYKType o0pa3oBaTebHOW NPOrpaMmbl
NMOAroTOBKM 0akajaBpa (MarmcTpa, Cenmajaucra)

Jucnununa «Pu3rka» BXoauT B 0a30BYI0 4acTh 010ka 1 0Opa3oBareinbHON MPOrpaMMBI.

Jlist u3ydeHus TUCIUTUTHHBI HEOOXOIMMbI 3HAHUSI, YMEHUS U BIaJICHUS, CHOOPMUPOBAHHBIE
B pe3yJbpTaTe M3y4YEHHs AUCUUIUIMH 0a3oBoil yactu «Matemaruka» u «Xumus». M3 obnactu
MaTEeMAaTHKH OCOOCHHO BaKHBI TaKWe KIIOUEBbIC pasjenbl, Kak auddepeHnanbHoe U
MHTETpaJIbHOE HCUUCIIeHUEe, peuieHue nudQepeHnanbHbIX ypaBHEHUN, JHMHEWHas anreodpa,
aHaJuTUYecKass reomeTpus. M3 Kypca XMMHUM HYXHBI 3HaHHS O CTPYKTYpE IEPHUOJAMYECKOM
cuctemsl J[.U. MenneneeBa, CTpoeHUU aTOMa, XUMUYECKUE POPMYJIIbI MOJIEKYI.

3HaHUs, YMEHUSI U BIJIAJICHUS, MOJYYCHHBIC MPU MU3YYCHUH JaHHOW AUCIUIUIMHBI, OYIyT
HEOOXOUMBI BIOCIEACTBUM NIPU M3YyYEHUU psfa AUCLHMILIMH 0a30BOM M BapUATHBHOW dacTeil
oOpasoBarenbHON TporpamMmbl: «MeTposiorusi M CcpelcTBa u3MepeHui», «Teoperudeckue
OCHOBBI AJIEKTPOTEXHUKHNY, «PU3MKAa KOHJIEHCUPOBAHHOTO COCTOSHUSY, «DPU3NUECKHUE OCHOBBI
ANEKTPOHUKN Y, «ITEKTPUUECKHE MAIIUHB», «MarHuTHBIC 3JIEMEHTHI 3JIEKTPOHHBIX YCTPOHCTBY,
«OCHOBBI 00pabOTKH SKCIIEPUMEHTABHBIX JAHHBIX).

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHUS
AUCHHILIMHBI (MOAYJIs1) U IVIAHMPYeMble pe3yJibTaThl 00y4eHus

B pesynbrate ocBoeHMs qucHUIUIMHBI «Du3nKa» 00ydarommiics JOJDKeH o0namaTh ciie-
JYIOUIMMH KOMIIETEHIUSIMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaThl 00y4eHUs

KOMIICTCHIIUHU

OIIK-1 — cnoco0HOCTHIO NMPEACTABJATH A/IeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIl Ha-
YYHYI0O KADTHHY MHPa Ha OCHOBE 3HAHMS OCHOBHBIX I0JIOKEHHUI, 3aKOHOB U METO/I0B ecTe-
CTBEHHBIX HAYK M MATEMaTHKH

3Hath — OCHOBHbBIE TOHATHS M 3aKOHOMEPHOCTH (PU3MKH, CYLUIHOCTh MPOILIECCOB U
SIBJICHUH, IPUBOJAIIUX K TOHUMAHUIO COBPEMEHHON HAyYHON KapTUHBI MUPA

YmeThb — IIOHMMAaTh COBPEMEHHYIO HAy4YHYIO KapTUHY MHpa C TOYKHU 3PEHUS KIACCH-
4eCKON (PM3UKU U KBAHTOBBIX MPEICTABICHUN

Braners — TOJIHOCTHIO CPOPMUPOBAHHBIM IMPEACTABICHUEM U NOHMMaHUEM Hay4yHOU
KapTHUHBI MUpPa, I€KBATHON COBPEMEHHOMY YPOBHIO 3HAHMM

OIIK-2 - cnoco0HOCTBIO BBISIBJISITH €CTECTBEHHOHAYYHYH CYIIHOCTH MPodJeMm,

BO3HMKAKIIUX B X04A€¢ NPO(PecCHOHATIBLHON AeATeJbHOCTH, NPUBJICKATH AJIA X PelIeHHs
COOTBETCTBYIOIIMI (PU3MKO-MaTEeMATHYCCKUI annmapart

3Harb — OCHOBHBIE 3aKOHBI (DU3UKHU B 00JIACTH MEXAHUKHU, CTATUCTUUYECKON (U3UKH
U TEPMOJMHAMUKH, JIEKTPUYECTBA U MarHETH3Ma, BOJIHOBOM U KBaHTOBOH OII-
THUKH, aTOMHOH U si7iepHON (PU3UKM U (PU3UKU TBEPJOTO TeNa, TPAaHUIIBI IIpUMe-
HUMOCTH 3THUX 3aKOHOB M (PU3MUYECKYIO CYLUTHOCTb SIBJICHHH U MPOLIECCOB, MPO-
UCXOJAIINX B IPUPOJIE;

— METOJbl aHAJIN3a U MOJIETHPOBaHUS (PU3NYECKUX MTPOLIECCOB;




CTpyKTypHBI
3IEMEHT

KOMIICTCHII M

[Tnanupyemble pe3yabTaThl 00y4eHUs

— METOJIbl U MOJAXObl K TEOPETUUECKOMY U SKCIIEPUMEHTAIbHOMY HCCIIE0-
BaHHIO, IPUMEHSEMbIE B (DU3UKE U PACIPOCTPAHSIOIIHUECS Ha Ipyrue obiactu
3HAHUH

YMeTn

— MpUMEHATh (pu3nueckue 3aKOHbl U (PU3NKO-MATEeMAaTUYECKUI ammapar Jyis
pelIeHus 3a/1a4 B paMKax (GU3UKUA U CMEKHBIX JUCIHILTNH;

— HCIOJIb30BaTh (PU3NUYECKHE MOJEIH JJIsl OTIMCAHUS PEaJIbHBIX MPOIECCOB;

—  U3MepATh (PU3NYECKHE BEIWYMHBI C MOMOLIBI0 MPHUOOPOB, MPOU3BOIAUTH
00pabOTKy 3KCIEpUMEHTAIBHBIX JTAaHHBIX U aHAIW3UPOBATh MOJYyYEHHBIE pe-
3yJbTaThl

Bnanets

—  OIIBITOM pEIICHHS THITOBBIX M 00JIee CI0XKHBIX (PU3NYecKuX 3a1ad;

— HaBBIKAMHU PaOOTHI ¢ PU3NUECKUMU IPHOOpAMH U 00OPYIOBAHUEM;

— MeTOJaMHM IMpOBeAeHUs (PU3MYECKHX W3MEPEHUH, pacueTa BEIUYMH U aHa-
JIM3a TOJTYYEHHBIX JJAHHBIX




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)

OO0mmas TpyI0eMKOCTh TUCIUIUINHBI cOCcTaBisieT 15 3adeTHbix eaunuil 540 akajl. 4acoB, B TOM YHCIIE!
— KOHTakTHas pabota — 38,8 akas. 4acos:

— ayauTopHas — 32 aKkaj. 4acoB;
— BHeayauTopHas — 6,8 akas. yacoB

— camMocTosTenbpHas padora — 479,9 akan. yacos;
— TMOATOTOBKA K 3k3aMeHy — 17,4 akan. yaca,

— TOATOTOBKA K 3a4ery — 3,9 akaj. yaca
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1. Mexanuka 1
1.1. Kunemaruka mocrymnartensHoro u Bpa-| 1 | 0,5 0,2 20 [IIpopabotka Jeknwii, wu3yde-|BremomHenue u 3amura nadopa- |OIMK-1 -3
[ATETLHOTO JIBHKEHUS HUE TEOPEeTUYEeCKOro MaTepua-|TopHoi pabotsl "[Ipumenenne |OIIK-2 — 3y
1.2. lunamuka mocrymnarenbHoro u Bpama-| 1 | 0,5 0,1 20 |7ma, MOATOTOBKAa K BBIMOJIHE-|3aKOHOB coXpaHeHus s onpe- |OITK-1 -3
TEJIHHOTO TBUKCHHS HUIO ¥ 00pabo0TKa pe3ynbTaToB|JeleHus ckopoctu nonera my- |OIIK-2 — 3y
1.3. 3aKOHBI COXpaHECHHS B MEXaHUKE 1 05| 2,11 0,2 25 |nabopaTopHbeIX pabot, peie-|au". BeimonHenne KOHTPonbHOH |OITK-1 — 3y
HHME HHIMBUIYalbHBIX KOH-|paboTel Ne 1 "Mexanuka. Mo-  |OIIK-2 — 3y
1.4. Mexanuueckue KoseOaHusi U BOJIHbI 1105 0,2 | 20 |TpOJBHBIX paboOT JNeKynsipHas pusuka u TepMo-  |OIK-1 — 3y
JuHAMuKa" OIIK-2 — 3y
1.5. PensTuBuCTCKAsi MEXaHUKA 1105 10 OIIK-1 -3y
OIIK-2 —3y
Hroro no pasneny 1 (25| 211 | 0,7 95 1 naboparopnas padora, 1 KoH-
TpoJbHas paboTta
2. MonekynspHas ¢uszuka u TepmonuHamu-| 1
Ka




AynutopHas g fc;é\ v%
KOHTaKTHas pabora | % © O
Pasnesn/ rema 2, (B axan. wacax) % ; Bun camocrosTeapHoN dopma TEKYIEro KOHTPOIIsL yC- g QE_) E
JUCIUTUTUHBI ;? e x| & % paboTsI HIEBACMOCTH 1 2 z 5
= § 2 2 =8 a MIPOMEXYTOYHOH aTTeCTaIlluu 55 =
Z| &5 |835|8¢: SEN-
2 8 © o s =5 o
SO 1R S8Se N7
2.1. Cratuctuueckas ¢usuka u moiekymsip-| 1 | 0,5 0,1 16 |IIpopaboTka nekuuid, u3yde-| BpimonHenue u 3amuTa nabopa- [OIIK-1 —3y
HO-KWHETUYECKAsI TEOPUs HUE TEOPETUYCCKOro MaTepua-|TopHoi padotsl "Omnpeneneane |OIIK-2 — 3y
2.2. TepmoauHaMuka 1105 2/11 0,2 | 22,4 |na, NOArOTOBKa K BBINOJIHE-|IOKA3aTeNs anuadarsl Y Meto-  |OIIK-1 — 3y
HHIO U 00paboTka pe3ynbraros|aoM Kiemana u Jlezopma". Bel- |OIIK-2 — 3yB
2.3. ®usnkKa peabHbIX Ta30B U KUJIKOCTEH 1105 8 |maboparopHbIX paboT, pelle-|IOIHEHUE KOHTPOILHOM paboTel (OIIK-1 — 3y
HME HMHIMBUAYyalbHBIX KOH-|Ne 1 "Mexanuka. Monekynsap- |OITK-2 — 3yB
TPOJIBHBIX paboT Has (pu3MKa U TepMOJUHAMUKA"
Hroro no pasneny 1 15| 211 | 0,3 | 46,4 1 naboparopHas padota, 1 KoH-
TpoJbHas paboTta
3. DIEKTPUUECTBO U MAarHETU3M 1
3.1. DnekTpocTaTH4eCcKoe MoJie 1104 0,2 15 |I[IpopaboTtka nekuuid, wu3zyde-|Brimonnenue u 3amura sabopa- |OIIK-1 -3y
HUE TEOPETUYECKOro MaTepua-| TOpHOH paboTsl "Pacmmpenne |OIIK-2 — 3yB
3.2. DAEKTpOCTaTUUECKOE MOJIE B BEUIECTBE 1104 10 |ma, DMOArOTOBKAa K BBINOJHE-|Ipeaena usMepenus amnepmer- |OIMK-1 — 3y
HUIO U 00paboTKa pe3ysbTaToB|pa U BOIbTMETpa ocTogsHHOro |OIMK-2 —3yB
3.3. IloCcTOAHHBIN INEKTPUUECKUN TOK 1(104| 2/11 0,2 20 |mabopaTopHEIX paboT, peme-|Toka". Bemonnenne KOHTponb- |OIMTK-1 — 3y
HHME MHIMBUIYalbHBIX KOH-|HOHM paboTsl Ne 2 "Onekrpuue- |OITK-2 — 3yB
3.4. MarauTHOe Tonie B Bakyyme u B Beme-| 1 | 0,4 0,1 15 |TpOJNBHBIX paboT CTBO U Mar"eTusm. BoiaHosas OIIK-1 -3y
CTBE onruka” OIIK-2 — 3yB
3.5. DnexkTpoMarHuTHasT UHAYKIIHS 11104 0,2 15 OIIK-1 -3y
OIlK-2 —3yB
3.6. DnexTpuueckue Konebanus u nepemen-| 1 | 0,4 15 OIIK-1 -3y
HBIN TOK OIIK-2 —3yB
Hroro mo pazneny 1124 2111 | 0,7 90 1 mabopartopHas pabora, | KOH-

TpoJIbHAsE paboTa
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4. BonHoBas onTHKa 1
4.1. D1eKTpOMAarHUTHBIE BOJIHBI 1104 0,1 10 |IIpopabotka nexkuuid, usyde-| BeimonHenue u 3amuTa nabopa- [OIIK-1 —3y
HUE TEOPETUICCKOro MaTepua-|TopHoi padotsl "Omnpeneneane |OIIK-2 —3yB
4.2. NntepdepeHius CBETOBBIX BOJH 1 /04 0,1 15 |ma, HOAroTOBKAa K BBINOJHE-|AJIMHBI CBETOBOM BOIHBI U Xa-  |OIIK-1 — 3y
HHIO U 00paboTKa pe3y/nbTaToB|paKTepUCTUK AudpakunonHoi |OIIK-2 —3yB
4.3. lucdpakiys CBETOBBIX BOJTH 1104 2/11 0,1 | 18,4 |naboparopHeix paboT, peme-|pemerku”. Bomonnenue kon-  (OIIK-1 -3y
HHME WHIUBUIYalIbHBIX KOH-|TpoIbHOU paboTel Ne 2 "Onek- |OIIK-2 —3yB
4.4. BzanMoIeiicTBHE CBETA C BEIIECTBOM 1]04 8 |TponbHBIX paboT TPUYECTBO U MarHeTusm. Bon-  |OINK-1 - 3y
HOBast ONTHKA" OIIK-2 — 3yB
Hroro mo pazneny 1]116] 211 | 0,3 | 514 1 mabopartopHas pabdora, | KOH-
TpoJbHas paboTa
HToro no kypcey 1] 8 8/41 2 2828 2 3K3aMeHa, 2 KOHTPOJIbHbIE
padoThI
5. KBanrtoBas u atToMHas ¢usuka 2
5.1. KanToBas onrtuka 2 | 12| 211 0,4 40 |IIpopaboTka Jekmuii, wu3yde-|BeimomHenue u 3amura jrabopa- |OIMK-1 — 3y
HUE TEOPETUYECKOro MaTtepua-|TopHbIX padot "HccrnenoBanue |OIIK-2 —3yB
5.2. KBanToBast MexaHHKa 2 (08 0,4 30 |na, TMOATrOTOBKA K BBINOJHE-|XapaKTEPUCTUK BAKYyMHOIO OIIK-1—3yB
HUIO ¥ 00paboTka pe3ynbraToB|dorodnementa” u "Onpenene- |OIIK-2 — 3yB
5.3. ®u3uka atoma 2 |1 [2051]| 04 40 |mabopaTopHBIX paboT, pelle-|HUE TIaBHbIX KBaHTOBBIX Yncen |OIIK-1 - 3yB
HHME HHIMBUIYalbHBIX KOH-|BO30YKIEHHBIX COCTOSHUM aTo- |OITK-2 — 3yB
TPOJBHBIX paboOT Ma BoZiopoaa". BeimosiHeHne
KOHTPOJILHOM paboThl Ne 3
"KBanToBas, aToMHas U sepHas
¢uzuka”
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Utoro no pazneny 2 3 |4/A51 | 1,2 110 2 1abopaTopHBIX paboThI, 1
KOHTpOJIbHAsI paboTa
6. ®u3nKa TBEPIIOTO TEJIa M ATOMHOTO sAapa | 2
6.1. KBanToBas craructuka u Qu3uka tBep-| 2 1 30 [IIpopabotka Jeknwmii, wu3yde-|BreimonHnenue u 3amura nadopa- |OIMK-1 —3yB
JIOTO TeJia HUE TEOPETUYECKOro MaTepua-|TopHoi pabotsl "Omnpenenenne |OIIK-2 —3yB
6.2. SlnepHas usuka 2 |15|2051 | 08 | 40 |ma, MOArOTOBKAa K BBIIOJIHE-|MaKCUMaIbHOM 3HEpruu f3- OIIK-1—-3yB
HUIO ¥ 00paboTKa pe3ynbTaToB|4acTHLl U uaeHTugukanus pa- |OIIK-2 —3yB
6.3. ®usmka ’MeMeHTapHbIX Yactuil U co-| 2 | 0,5 17,1 |nabopaTopHbIX pabOT, pelle-|TMOaKTUBHBIX IIPEmapaToB". OIIK-1 —3yB
BpeMeHHasl pu3ndeckas KapTUHa MUpa HHME HHIMBUIYyalbHBIX KOH-|BeInonHeHre KOHTPONbHOM pa- |OITK-2 — 3yB
TPOJBHBIX paboOT 6otsl Ne 3 "KBanrtoBas, aToMHas
u siiepHas ¢pusuka”
Hroro mo paszneny 2 3 |2051| 08 | 87,1 1 mabopartopHas pabdora, | KOH-
TpoJbHas paboTta
HToro no kypcey 2 | 6 6/21 2 1971 3ader, 1 koHTpOIbHAsA padoTa
HToro mo tucuunjinHe 1-2| 14 | 14/6M 4 4799 2 ’3K3aMeHa, 3a4eT, 3 KOH-
TPOJIbHbIE Ppad0THI




5 Oopa3zoBaresibHbIC U HH(POPMAIIMOHHBIEC TEXHOJIOTHH

B mponecce mpenomaBaHus ITUCHHILIHHB «DH3UKa» TPUMEHSIOTCS TPAIULUOHHAS |
MOJTyJIbHO-KOMITETEHTHOCTHASI TEXHOJIOTHH.

M crionb3yroTes ClaenyroImne BUIbI JTCKITHIA:

6600HasA NeKyusi — B Ha4alle Kypca M B Hayajle KaXJIoro cemecrtpa (BBOAHBIN OJOK B
COCTaBe JICKIUH);

Jekyus-ungopmayus — B 3Toi popme u3naraeTcss OCHOBHAS YaCTh MaTEpUAa;

0030pHas nekyusi — B 3aKIFOYUTENILHOW YacTH W3YYCHHS JUCHUIUIAHBI, TTOCBSIICHHON
COBPEMEHHOW (DM3MUECKON KapTWHE MHpa, a TaKKe IPU CUCTEMATH3AlMU W 0000IIeHUU
OTJENILHBIX Pa3/IeiioB;

npobnemuas nekyusi — WUCTONB3YETCS KaK JJIEMEHT B COCTaBe JICKIUHM, KOrjaa Iepen
CTYJICHTAMH CTaBUTCS HEKOTOpas NpoOjemMa W Mpeaiaractcs HAWTH TOAXOIbl U IYTH K e
pEIICHUIO;

JeKyus-eu3yanuzayusi — JICKIMA C TPUMEHEHHEM (U3NYECKUX JISMOHCTpAluid ¢
OOBSCHEHUEM TPOUCXOSIINX SBICHUH, a TAaKKE KOMIBIOTEPHBIX CHUMYISIUNA M Y4EOHBIX
(GUIBEMOB.

Bce BBl neKnnii IpOBOAATCS C UCTIOIB30BAHUEM MYJIBTHMEIUHHOTO 000PYIOBAHHUS.

[lpakTuyeckue 3aHATHS BKJIIOYAIOT B ce0sl Takue METOIbI OOyuYeHHs, KaK yueOHas
ouckyccusi, B X0JIe KOTOPOU CTYJIEHTHI U3JIaral0T CBOE MHCHHE W OOMEHUBAIOTCS B3TJISAaMH Ha
npodaeMy, agpucmuyeckas beceda, CTAMYIUPYIOIIAs KOJUIEKTUBHOE MBIIIICHUE U COBMECTHBIN
MOKCK OTBETa Ha CPOPMYITUPOBAHHBIN BOIIPOC WX 33]1ady.

[Ipu npoBereHWH J1aOOPATOPHBIX 3aHATHH MNPAKTHKYETCs paboma 6 komande (2-4
YelioBeKa) u ucrosb3oBanue | T-uemooos mist 00pabOTKH Pe3ylIbTaTOB JIA0OPATOPHBIX PadoOT.

6 YueOHO-MeTOAUYeCKOE 00ecTieueHHe CAMOCTONATEIHLHOMH PadoThl 00y4YaomMXCcsi

[To muctumumne «Pu3nka» s 3209HON GopMBI 00yUEHUS IPETyCMOTPEHA BHEAYTUTOP-
Hasl caMOCTOATeIbHas paboTa o0yJarouxcs, KoTopas 3aKiodaeTcs B IpopadoTKe JeKIui, ca-
MOCTOSITEJIBHOM H3Y4YEHHHM TEOPETHUYECKOTO MaTepuasa, IMOJIrOTOBKE K BBIIOJHEHUIO Jlabopa-
TOPHBIX paboT, 00paboTKe pe3ynbTaTOB U3MEPEHUN U BHIIOJHEHUH TPEX UHIUBUIYaIbHBIX KOH-
TPOJIBHBIX PadoT.

Ilpumepnvle apuanmosl KOHMPOALHBIX PAOOM '

Konumponsnan paboma Ne 1 «Mexanuka. Monexkynapuas gpuzuka u mepmoouHamuxka»

1. Touka aBmxercst B miockoct XOY 1o 3akony: X = 2sin wt, y = 2(1 + cos ot). Haiitu
IyTh, IPOMICHHBII TEJIOM 3a 2 C, YrOJI MEX/y BEKTOPaAMH CKOPOCTH V M YCKOPCHUS & U TPAEKTO-
puto nBmkenus y = f ().

2. Illap ckaTwIBaeTCs MO HAKJIOHHOW TUIOCKOCTH ¢ yrioM HakiioHa 60°. Kakyro cKopoCTh
OyZeT UMETh LEHTp IIapa OTHOCUTENIBHO HAKIIOHHOM MIOCKOCTH Yepe3 2 C, €ClId ero HavyalbHas
CKOPOCTh ObLIa paBHA HYIIO?

3. Teno maccoit M = 1 kr, neTsiiee co CKOpocThio V = 4 M/c, pacnaaaercs Ha JBa OCKOJIKa,
Macca 0JHOro u3 Kotopbix M = 0,6 kr. CKOpOCTh 3TOr0 OCKOJIKA MEPHEHINKYISIPHA Ha4yaIbHON
CKOpOCTH TeJia U paBHa U; = 5 m/c. Uemy paBeH MOJyJIb CKOPOCTH BTOPOTO OCKOJIKa?

4. ToHKUI OJTHOPOIHBIN cTepXeHb UIMHOM L = 48 cM MokeT Bpamarbcsi BOKpYT TOPU30H-
TaJIbHOM OCH, TIPOXO/AIICH Ha paccTOSHUM 1/3 ero JAIMHBI OT OAHOTO M3 ero KoHIoB. Ompene-
uTh nepuo]l T MamnbIxX Kosie0aHUil CTePIKHSL.



5. T'a3000pa3Hblii BOJOPO, HaxoauBIIuiicss npu Temreparype t = 2 °C u gaBneHun p =
10° ITa B 3aKpeITOM cocyae oobéMoM V = 5 n, oxuagunu Ha AT = 55 K. Haiitu npupaienue
BHYTPEHHEH SHEPruy ra3a v KOJIMYeCTBO OTJAHHOTO MM TeTlIa.

6. Maccy m = 6,6 r Bomopoaa pacuupuiiu u3obapuuecku ot o0béma Vi 10 00béma Vy =
2V,. Haiitu usmenenue AS SHTPOIINY MIPU PaCIIUPEHUH.

Koumponsnas paboma Ne 2 «Inekmpuuecmeo u macnemusm. Bonnosas onmuxa»

1. Ha nByx GecKOHEYHBIX MapaJUIeIbHBIX IJIOCKOCTAX PAaBHOMEPHO PacIIpE/IEICHbI 3apsiabl
C IIOBEPXHOCTHBIMHU IUIOTHOCTSAMHU G1 U Go. ONIpeNeNnuTh HAPSHKEHHOCTD dJIEKTPUYECKOTO MOJIS:
MEXy TUIOCKOCTSIMH; BHE TuIocKocTel. [TocTponTs rpaduk n3MeHeHHs HApsKEHHOCTH TTOJIS
BJIOJIb JIMHKH, TIEPIICHNKYIAPHO miactuaaM. puusts 61 = —20, 62 = o, rae 6 = 80 nKi/m?,

2. JIBa uctouHuka ¢ 3.4.c. € = 6,5 B u &2 = 3,9 B 1 oiuHaKOBBIMH BHYTPEHHUMH COTIPO-
TUBJIeHUSIMU 110 2,0 OM coeIMHEHBI MapajuIeIbHO U MOJIKIIOUYEHBI KO BHEIIHEH IEMU COMPOTHUB-
nenuem 9,0 Om. OnpeaenuTh TOKM B AJIEMEHTAX U BO BHEITHEH LICTIH.

3. PaccrosiHre MeXIy IByMs JUTMHHBIMH HapauienbHbiMU mpoBogaMu d = 5 cm. Tlo mpo-
BOJIaM B OJTHOM HAIPaBJICHUH TEKYT ojfuHakoBbie TOKU | = 30 A kaxnpiii. Haittn unnykuuio B
MarHUTHOTO TOJISl B TOYKE, HAXOASIIEHCs Ha pacCTOSIHUM 1 = 4 CM OT OJHOTO U I = 3 CM OT ApY-
roro MpoBoja.

4. OrnpenenuTs YacTOTy BPALEHUS IPSIMOYTOJbHON paMKH, BpaIlaloOIIeNcss B OTHOPOAHOM
MarHMuTHOM I10JIe, MarHUTHasE UHAyKIus kotoporo B = 0,5 Tu, ecnu aMruinTyaa HaBeJACHHOU B
pamke DJIC emax = 10 B. ITnomane pamku S = 200 CM2, a urcio BUTKOB N = 20. Och BpaiieHus
NEPIEHAUKYIISIPHA BEKTOPY MarHUTHOW WHAYKIIVH.

5. Ha crexsstHHbIi KiuH (N = 1,5) majaet HOpMaIbHO MOHOXPOMATHYECKUIN CBET C JTMHOM
BOJIHBI A = 582 M. [Ipenomustonuii yron kiuHa paBeH 20 . Kakoe yuciio TeMHBIX nHTEpde-
PEHIIHOHHBIX TOJIOC TIPUXOIUTCS HA CTUHUILY JITHHBI?

6. JIBa HUKOJS PacHOJIOKEHBI TaK, YTO YTOJI MEX/Y WX TIABHBIMH TUIOCKOCTSIMH COCTaB-
astier ¢ = 60°. Bo ckoibKO pa3 yMEHBIIUTCS MHTEHCUBHOCTh €CTECTBEHHOTO cBeTa lo mpu mpo-
X0XKJICHUH yepe3 00a Hukoust. KoadduuueHnt nornomenus ceera B kaxaom Hukose K = 0,05.

Konmponvnaa paboma Ne 3 «Keanmoean, amomuan u adepuan puzuxa»

1. TemnepaTypa BHYTpEeHHEH MOBEPXHOCTH MY(EIbHOHN MEYH MPHU OTKPHITOM OTBEPCTUU
mromasio 30 e paBHa 1300 K. Cuuras, yTo OTBEpCTHE MEYM U3ITy4aeT Kak aOCOIIOTHO uép-
HOE TEeJI0, ONPENEINTh, KaKasi 4acTh MOIIHOCTH M3JIy4EHHUS PACCEUBACTCS CTEHKAMM I1€YH, €CIIN
notpebisieMas eif MoITHOCTh cocTaBiseT 1,5 kBT.

2. Ha noBepxHOCTb, mIomaap kotopoit S = 0,01 M exxeMUHYTHO nagaet E = 63 JIx ce-
TOBO¥ PHEPruu (B HAPABIICHUH, TIEPIICHAUKYISIPHOM MTOBEPXHOCTH). BBIUMNCIUTD CBETOBOE JaB-
JIEHHE Ha 3TY MOBEPXHOCTb, €CIIM OHA: a) MOJHOCThIO OTPAXKAET CBET; 0) MOJHOCTHIO MOTJIOIIAET
CBET.

3. ®oTOH ¢ JAIUHOW BOJHBI A = 4,3 1M paccesuicss Ha CBOOOIHOM JJICEKTPOHE. YTOJ pac-
cessHUST cocTaBu /2. OnpenenuTh YHEPTHIO PACCESHHOTO (OTOHA U PHEPTHIO0, MPUXOISAIIYIOCS
Ha 2JIEKTPOH OTJauH.

4. OUueHUTh ¢ TIOMOIIBIO COOTHOIIEHHUS HEOMPEeNeIEHHOCTEH MHUHUMAIbHYIO KHHETHUYE-
. -1
CKYIO DHEPTHIO 3JIEKTPOHA, JABMKYIIET0Cs B 00J1acTH, pa3mep kotopoi L = 10 % m.
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5. Ompenenuts nepuoj Noiypacrnana BUCMyTa .

Bi , €CJIM U3BECTHO, YTO BUCMYT MacCOM
m = 1 r BeiOpaceiBaeT N = 4,6-1015 B-gactunrzat=1 c.

6. Kakylo HaMEHbIIYIO SHEPIHIO HYXXKHO 3aTpaTuTh, YTOOBI Pa3leauTh A1po ,He Ha JBe
OJINHAKOBBIE YaCTH.

Ilepeyenns 1abopaTopHbIX padoT:
1 cemectp

1. JL p. Ne 1 «llpuMeHeHHe 3aKOHOB COXpaHEHUs JJIs OMpENEJICHUsI CKOPOCTU TOJIeTa
11321170
2. JL. p. Ne 14 «Onpenenenue rnokaszatens aanadarsl Y metonom Kiemana u Jlezopmay

2 cemecTp

1. JI. p. Ne 23 «Pacmupenue nmpeaeiia H3MEpPEHHUs aMmIepMeTrpa W BOJbTMETpa
MOCTOSTHHOTO TOKa»

2. JL. p. Ne 34 «Ompenenenue [JIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTHK
TU(PPAKINOHHON PEIIETKI

3 cemecTp

1. JL p. Ne 36 «MccnenoBanme xapakTepuCTUK BAaKyyMHOTO (pOTOIIEMEHTA»

2. JL p. Ne 42 «U3ydenme crekTtpa u3nydeHHs Bojopoja. OrpeneieHHe TIaBHBIX
KBAHTOBBIX YMCEJ BO30YKIECHHBIX COCTOSIHUI aTOMa BOJIOPOIa»

3. JL p. Ne 53 «Omnpenenenne MakCUMaldbHOW SHEPrHM [-4acTUI] M HUIACHTUPUKALUS
PaaMOaKTUBHBIX MPETIAPATOBY»

IlepeyeHb TeOpPeTHYECKHX BOMPOCOB /IS MPOPAOOTKH JEKIIMOHHOT0 MaTepuaJia u
CaMOCTOSITEJIbHOIO M3YYEeHUSI:

1 cemecTp
Kunemamuka u Ounamuxa nocmynamenbHo2o U 8pauiameibHo20 OGUIHCEHUA

1. Tlonsitue pagmyc-BeKTOpa, CKOPOCTH M YCKOPEHHUs MaTepuanbHOil Touku. CpenHue u
MT'HOBEHHEIC BEITMIHHBI.

2. llpsimas u obpaTHas 3a7auu MexaHUKU. Ponb HavanbHbIX ycnoBui. [lepemenienue u
IIPOWICHHBIN IyTh.

3. JIBmkeHue MO OKPYKHOCTU. YTOJ MOBOPOTA, YIIIOBast CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX M IMHEWHBIX BEJIMYMH.

4. KpuBonuHeitHoe nBrkeHue. TaHreHIManbHOe U HOpMallbHOe yckopeHue. [TomHoe yc-
KOpPEHHE. YTOI MEKy CKOPOCTBIO U YCKOPEHUEM.

5. HuepuuanpHbie cucteMbl orcyera. [Ipuniun oTHOcuTenbHOCTH ["anmunes. [lepBerit 3a-
KoH HproToHa.

6. IlomsTue cuibl, Macchl U ummynbca. [IpuHiun cyneprnosuiinu. OCHOBHOM 3aKOH JU-
HaMHKH IOCTYNATENbHOrO ABMKEeHUs. Tpernii 3akoH HproToHA.

7. MoOMEHT UMITyJIbca U MOMEHT CHJIBI OTHOCUTEIHHO ToukH. OCHOBHOE ypaBHEHHUE JIU-
HAaMHUKH BpallaTeIbHOTO IBUKEHUS.

8. BpameHue BOKpYr HEMOJABUKHOW OCH. MOMEHT MHEpIMU TBEpJoro Tena. Teopema
[ITeitnepa.

9. AmHanorus XapakTepUCTHK M YPaBHEHUU MOCTYNATEILHOTO U BPALIATEILHOTO JIBHKE-
HUS.
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3akonut COXPAHEHUA 6 MeéXAHUKe

1. MWurerpansl apmxeHus. CBS3b 3aKOHOB COXPaHEHUsI ¢ CUMMETPHUSIMHU MPOCTPAHCTBA U
BPEMEHH.

2. 3aMKHYyTas cucTeMa. 3aKOH COXPaHEHHUS MOJHOTO UMITYJIbCa CUCTEMBI Tel.

3. 3aKoH COXpaHEHHUs IMOJHOTO MOMEHTAa HMMITYJIbCA CHUCTEMbI Tell. JIBH)KEHHEe B IIEH-
TPaJIbLHOM II0JI€.

4. Pabora u MmomHoCTb. KnHeTH4eckas 3HEprus NOCTYyHaTeIbHOTO U BPAllaTEIbHOIO
JBUKEHHS.

5. KoncepBaTuBHBIC U AMCCUNATUBHBIE CHIIBI. PaboTa KOHCEpBAaTHUBHBIX M JTUCCHUIIATUB-
HBIX CHJL

6. IlorennmanpHast SHEPrHs. 3aKOH COXPAHEHUS TOJTHON MEXaHUYECKON SHEPTHH.

7. CBs3b MEXIy CHJIOH M NMOTEHIHMAILHON 3Heprueil. /[Ba crmocoba omucaHus B3auMo-
JICUCTBUA.

8. Coynmapenue aByX Tel. YOPYIHil M HEYNIPYTUHA yaap.

Mexanuueckue Konieoanus

YpaBHeHHE rapMOHUYECKUX KOJIeOaHUM U ero pelieHue.
XapakTepucTUKH KojieObaHui (aMILTUTyIa, 4acTOTa, HadanbHas (asa).
MarteMaTnyeckuii 1 PU3NIECKUA MASTHUKH.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUN O/IHOTO HarpaBjeHus. buenus.
CrnosxeHue nepreHIuKyIIpHbIX Konebanuii. @urypsl Jluccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHHH U €ro pericHue.
XapakTepUCTUKH 3aTyXalwluX KojeOaHuW (BpeMs pelakcaluu, JOorapupMUUeCKHii
JIEKPEMEHT, TOOPOTHOCTB ).
8. DHeprus rapMOHUYECKUX U 3aTyXalOLIUX KOJEOaHUH.
9. Brmyxnennsie konebanus. Pezonanc.

NoabkowhE

Ynpyzue éonnn

1. TlonepeunHsle U NPOAOIbHBIE BOJHBL. XapaKTEPUCTUKU OETyIel yIpyroi BOIHBI.

2. CKOpOCTb pacnpoCTpaHEHUs YIPYTUX BOJIH.

3. Kiaccuduxanus BoiH mo ¢opme BOTHOBOH moBepxHOCTH. [lmockas, chepudeckas u
LWIMHPUYECKasl BOJIHA.

4. BonnoBoe ypaBHEHHE. Y paBHEHHUE Jyda, YpaBHEHUE TIOCKOW BOJIHBI, BOJITHOBOE YpaB-
HEHME B 00I1IeM BHUJIE

5. Hanoxenue ynpyrux BoiH. Ctosigasi BOJHa U €€ OCOOEHHOCTH.

6. Konebanue HaTIHYTON CTPYHBI.

Knaccuueckasa cmamucmuka

1. Makpocucrema. CTaTUCTUYECKHI U TEPMOAMHAMHYECKUI MOAXO0/IbI K ONMMCAHUIO MAK-
pocucrem.

2. JuckpeTHblil HaOOp BennuuH. [IoHATHE BEPOATHOCTH U CpeTHEH BETMUUHBI.

3. HenpepsiBHbIii Ha0Op BenmuunH. OYHKIUS pacrpeesieH s CITyJaifHON BETMYMHBI U €¢
cBOMCTBA ((PU3UUECKUN CMBICH, pacueT BEPOSTHOCTEH, yCIOBHE HOPMHUPOBKHU, pacyeT CpeIHUX
BEJIMYHH).

4. PacmpeneneHue MoJIeKys MO MpoeKIUsIM ckopocTelt. Pactipenenenue ["aycca.

5. Pacmpenenenne Monekyn mo MOayso ckopocTH. Pactipenenenne Makcsesa.

6. Haubonee BeposaTHas, cpeHssA U CPeTHEKBAAPATUUHAS] CKOPOCTH.

7. Pacnpenenenue MoJsieKyJl MEallbHOTO ra3a IO BbICOTE B MoJjie TskecTn 3emiu. Pac-
npenenenue bonpimana. bapomerpuueckas ¢popmyna.
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MKT u nepgoe nauano mepmoouHamuxu

1. Monuens uaeanbHoro rasa. Jlapnenue u temmneparypa ¢ Touku 3peaus MKT. Ypapae-
HUE COCTOSIHUS UICAJIbHOTO ra3a.

2. llousatue creneneid cBOOOABI MOJIEKYNbl. TeopeMa O paBHOpPACHPECICHUU SHEPTUU
M0 CTETEHSIM CBOOO/IBI.

3. BuyTpeHHss sHeprus Kak QyHKIUS COCTOSTHUSI CHCTEMBI.
Pabora kak ¢pyHKIUS mporecca.
IlepBoe HauasI0 TEPMOJAUHAMHUKHU.
N3oTepmuueckuii, 130XOpUYECKUN U N300apUUECKUN ITPOLIECCHI.
Annabatuyeckuii porecc. YpaBaenue [lyaccona. [Tonmurponudeckue mpoieccsl.
[Tonarue teroemMkocTd. MosisipHast U yAelbHasg TEINIOEMKOCTH. TeIIOeMKOCTh IPHU
M30IPOLIECCAX.

N OA

Bmopoe nauano mepmoounamuxu. Iumponus

1. Hanpasnenue nponeccoB. Ctatuctuueckuil Bec MakpococtosiHust. CyTb HeoOpaTumo-
CTH.
Bropoe nauano repmoaunamuku. @opmynuposku Knaysuyca u KenbBuna.
DHTpoONUs CUCTEMEBI U ee cBoiicTBa. Teopema Hepucra.
M3MeHeHHe SHTPOIUH B TEIUIOBBIX MIPOIECcCaX.
OcHoBHOE YpaBHCHHUEC TCPMOJUHAMUKHU. TepMozmHaMqucxne IIOTCHI K AJIBI.
[Muknuueckuii nponecc. Koadduuuent noneznoro aedcTBUs TEMIOBOM MaIIUHBL.
IMuxn Kapno. Teopema Kapno. TepmoauHaMuueckas 1mkana TeMIeparyp.
Craructuueckuil cMpic 3HTponuu. Popmyna bonprmMana.

Nk WN

2 cemecTp
dnekmpocmamuyeckoe none

1. Cuubl B npupoge. Ponib 371€KTpOMarHuTHOTO B3aUMO/IEHCTBUS.

2. DNeKTPOCTaTUYECKOE MoJie. DNeKTpruueckuii 3aps. CBOMCTBA IIEKTPUUECKOTO 3apsi-
na. 3akon Kymnona.

3. HanpskeHHOCTD MEKTPOCTATUYECKOTO TOJIS.

4. IlpuHUHUI CYyNEepPHO3UIMU AIEKTPOCTATUYECKUX MOJIEH JJIsl JUCKPETHOTO U HETIPEPhIB-
HOTO pacnpeeneHus 3apsI0B.

5. TloTok BekTOpa HAMPSHKEHHOCTH dJIEKTpocTaTuueckoro nojisi. Teopema ["aycca.

6.[ToTeHIMaNTbHOCTD ANEKTPOCTATUYECKOTO MO, [IpUHIMN Cyneprno3uiny s MOTEeH-
yana.

7.Pabota mo mepemenieHuto 3apsaa B 3JEKTPOCTAaTHUECKOM mojie. TeopeMa o HUPKYIAILNH.

8.CBsi3p MEX/1y HANPSDKEHHOCTHIO M TOTEHITHATIOM.

9. Teomerpuueckoe onucanue nofsi. CUIoBbIe TUHUU. DKBUIIOTEHIIMATBHBIE TOBEPXHO-
CTH.

ﬂuaﬂekmpuku u nposodnuku 6 JJIEKmMPUUECKOM naoiie

1. Dnekrpuyeckuil numnosb. J{UMoNbHBIIT MOMEHT.

2. DuexTpudeckoe rnosie B audieKkTpuke. [lonspusanus ausneKkTpuka.

3. BekTtop anekrpuueckoro cMemeHus. J{uanekTpuaeckas IpOHUIIAaeMOCTh BEIIECTBA.
Teopema I'aycca st AMDIIEKTPUKOB.

4. VYcnoBus Ha rpaHUIE pa3jiena ABYX JUAIEKTPUKOB.

5. DIeKTpOoeMKOCTh YeIUHEHHOI'O MPOBOIHUKA.

6. Konzaencarop. DIeKTpOEMKOCTH INIOCKOTO, C(HEPUIECKOT0 U IIITNHIPUIECKOTO KOH-
JieHcaropa.
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CoennHeHNEe KOHIEHCATOPOB.
OHeprus 3apsHKEHHOT0 KOHAeHcaTopa. [IIMOTHOCTD SHEPTUH AIIEKTPUIECKOTO TTOJIS.
9. BxiroueHHe KOHIEHCATOPA B 3JCKTPUUECKUE IICTIH.

o

Hocmoannwlit 31eKmpuyecKuii moxK

1. Dnexrpuueckuii ToK. [I10THOCTH TOKA. Y paBHEHHE HEMTPEPHIBHOCTH.

2. 3axon Oma B nuddepennmnanbaon hopme.

3. 3axon Oma B HHTETpaJIbHON (OpME I OTHOPOJHOTO YYACTKA IETH. DIEKTPHUIECKOe
HaNpsDKEHUE.

4. ConpotusieHue npoBoaHuka. CoequHEHNE CONPOTUBICHUM.

5. 3akon OMa jy1st HEOTHOPOIHOTO yuyacTka menu. Ctoponnue cuisl. DJIC.

6. IlIpaBuna Kupxroda ais pacuera pa3BeTBICHHBIX IIETICH.

7. PaboTa m MOUTHOCTBH JIEKTPUUECKOTO TOKa. 3akoH JIkoyis-Jlenna.

8. TlepexomaHbie IPOIECCHI B IIEMHU C KOHIEHCATOPOM.

Maznummnoe none u IIEKMPOMACHUMHAA undykmm

1. Enunas npupoa 3JeKTPUIECKOTO U MArHUTHOTO TTOJIS.

2. VIcTOYHMKH MarHUTHOTO MOJiA. MarHuTHOE MoJie JBUXKYIIErocs 3aps/ia U MPOBOIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloTok u HUPKYISIKS BEKTOpa MHAYKIIMKA MarHUTHOTO 1oJis. Teopema ['aycca u Teo-
pemMa o HUPKYISALUH.

4. Cuna Jlopenna. /[BuxeHne 3apsHyKeHHOW YacTULIBI B MArHUTHOM TIOJIE.

5. Cwua Ammepa.

6. MarnuTHoe none B BemecTse. HamarHnueHHOCTb.

7. HanpsbkeHHOCTh MarHUTHOTO TOJIsI. MarHUTHas MPOHUIIAEMOCTh BelecTBa. J{namar-
HETUKHU U MTapaMarHeTUKH.

8. ®deppomarneruku. Gusndeckas mpupoja GeppoMarHeTu3ma.

9. 3akon snexkrpomarauTHoM uHAyKIMK Papazes. [Ipasuno Jlenna. Buxpesoe anektpu-
YECKOE I0JIE.

10. SBnenue camomnaykuuu. MaaykTuBHOCTH. CONeHOU.

11. Dueprust KOHTypa ¢ TOKOM U MarHUTHOTO IOJIS.

3ﬂel<mpultecmte Kolebanua u nepemennblﬁ mokK

KonebatenbHblil KOHTYp. MeXaHU3M BO3HUKHOBEHHMSI SJIEKTPUUECKUX KOJICOaHUH.
OHeprus 31eKTPUIECKUX KOIeOaHUH.
3aryxaroiye KojaebaHusi. XapakTePUCTUKU 3aTyXaIOMUX KOIeOaHmid.
Posb akTMBHOTO CONPOTUBIICHUS B KOJIEOATEIbHOM KOHTYpE.

5. BriHyXIeHHbIe KoneOanus. BekropHas quarpamma HanpsbkeHuil. Pesonanc Toka. Pe-
30HAHCHAas 4acToTa.

6. CootHomenne (a3 MeKIy BHEITHIM HANPSHKEHUEM, CHIIONW TOKA U HAIIPsDKEHHEM Ha
pa3IMYHBIX JIEMEHTaX LEMH.

7. TlepemenHslii TOK. IHIyKTUBHOE U EMKOCTHOE corpoTuBiieHue. [lonHoe conporuse-
HUE LEIU IIPU [IEPEMEHHOM TOKE.

8. JleHicTByroIIMe 3HAYCHUS CHIIBI TOKA U HANPsDKEHUS. MOIIHOCTH IMPH TIEPEMEHHOM TO-
ke. KoadduimeHT MOIHoCcTH.

NS

3ﬂ6Kmp0Ma2Humele 60JIHbl

1. Cucrema ypaBHeHuid MakcBesia kak 00001IeHHEe pa3pO3HEHHBIX SIBICHUH JIeKTpHye-
CTBa M MarHeTU3Ma.
2. CgaoiicTBa ypaBHeHmit MakcBeia. [Ipeacka3anue cyiiecTBOBaHHs 3JI€KTPOMArHuT-
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HBIX BOJIH.

3. BonnoBoe ypaBHeHne. CKOpOCTb pacpOCTpaHEHUs BOJIHBI M [TOKa3aTelb Ipeomiie-
HUS CpENBL.

4. Tlnockas 31€KTpOMarHUTHas BOJHA U €€ OCHOBHBIE XapAKTEPUCTUKH.

5. DOHeprus ¥ UMILYJIbC NIEKTPOMArHuTHOM BoaHbI. Bekrop IloinTuHra. IHTEHCUB-

6. Illkana 3MeKTpOMarHUTHHIX BOJH. OCOOEHHOCTH ONTHYECKOTO IHUAIa30Ha.

7. EctecTBeHHBIN U OJAPU30BaHHBINA cBEeT. Buanl nmossipuzaruu. CTENeHb MOIsSpU3aluu
YaCTUYHO MOJISIPU30BAHHOTO CBETA.

8. 3axon Maimoca.

9. Tlonspuzarmus npu OTPaKEHUHU U TIPEIOMJICHUH CBETA HAa TPAHMIIC pa3jielia UdJICK-
TpukoB. Yrou bprocrepa.

10. JIBoitHOe yuenpenomiieHue. Y cTpoicTBO npu3mbl Hukoss.

11. OnTuyecku akTHBHBIC BEIIECTBA. BpalieHne mIoCKOCTH MOJsIpU3aIiiy CBeTa IIpH
MIPOXOKJICHUH Yepe3 ONTHUYECKU aKTUBHYIO CPEIY.

Humepgepenyun ceemoswix 6011

1. Tlonsarue untepdepenuuu. [IpuHIIMT cynepno3unuy A CBeTOBBIX BOJH. Habmroae-
MbI€ M HeHa0Jr01aeMble BEJIMYUHBI.

2. KorepentHsie 1 HeKOTepeHTHBIE BOJIHBI. ClI0’KeHNE HHTEHCUBHOCTEH B CiTydae HeKO-
TEPEHTHBIX U KOTePEHTHBIX KOJIeOaHuil.

3. VYcioBus ycHIICHHS M OCJIA0JICHUS CBETA B 3aBUCUMOCTH OT pa3sHOCTH (a3 uHTepde-
PHUPYIOLIUX BOJIH.

4. OnTu4eckuil myTh CBETOBOTO Jiy4ya. CriocoObl M3MEHEHHs ONITHYECKOTO MyTH CBETO-
BBIX BOJIH.

5. CB#3b ONTUYECKON Pa3HOCTHU XOJa JIBYX BOJIH C Pa3HOCThIO (pa3. Y cioBus MakcuMyMa
Y MMHUMYMa UHTep(EpeHIIUN B 3aBUCMOCTH OT ONITUYECKOI pa3HOCTH X0/a.

6. Cxewma lOnra. YcnoBus Habmoaenus uaTepdepeHn. KoopamHaTel CBETIIBIX U TEM-
HBIX 10JIOC Ha 3KpaHe.

7. BpemeHHas u IpOCTpaHCTBEHHAs! KOT€PEHTHOCTb.

8. HutepdepeHus B TOHKHUX IJIEHKaX B OTPAKEHHOM M ITPOXO/SIIEM CBETE.

9. Cxewma s HabmroaeHus kojen HetoToHa. Pannychl CBETIIBIX M TEMHBIX KOJIEIl B OT-
pPa’kKEHHOM M IIPOXOJISLIEM CBETE.

Jugppakuyus u oucnepcus céemoswix 6011

1. Senenue audpakiun. OcoOeHHOCTh AU(PPAKIIUK CBETOBBIX BOJIH. Judpakuns Opene-
15t u @paynrodepa.

2. Ilpunuun [toiirenca-®penens. YnpolieHue BEIYUCICHUN ¢ ITOMOIIbIO BEKTOPHOM
JarpamMmabl.

3.  udpakuus Openens Ha KpyriioM oTBepcTUU. 30HbI DpeHes.

4. Judpakuus @payHrodepa Ha y3KOH OPSIMOIMHEWHON 1IeIH. Y CI0BUS MaKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKIuHy.

5. Judpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH TU(PPAKINOHHON PEIIETKH.
VYci10BUs I1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus U pa3peniaroias ClioCOOHOCTh TUPPAKIIMOHHON PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHOU PElIETKE.

8. ®wusnveckre MPUHIIHIIBI TOIOTPAPHH.

9. Hucnepcus ceera. HopmanbHast 1 aHOMalIbHAs TUCTIEPCHSL.

10. BomHoBoi#t maket. da3zoBas v rpynoBasi CKOPOCTH BOJIHEL.

3 cemecTp
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JIN.

Depmu-/1

LNk wNE

arONE NoakownE

NoakowhE

1.

2

Keanmoean npupooa uznyuenus

TennoBoe n3nydeHne adbcoa0THO YepHOoTo Tena. 3akoH Credana — bonpimana.
3akoH cMenieHust Buna. ['unoresa [1nanka.

DHeprus U uMnyisc GoroHa. /laBinenue cpera.

dotoadpdext. 3akonsl potordpdexra. KpacHas rpanuna pororddexra.
®dopmyna DUHIITEHHA. PEISITUBUCTCKUI 1 HEPETATUBUCTCKUN (HOTOIPDEKT.
TopMO3HOE PEHTI€HOBCKOE M3ITy4EHHE.

Oddext Komnrona. ®opmyna Kommnrona.

KopryckynsspHO-BOTHOBOH JTyajn3M CBETa.

nemenmeol K6AHM OGO MEXAHUKU

BouiHOBBIE CBOMCTBA YACTHLI.

Jnuna BosiHbl e bpoiinsa. DkcnepuMeHTalIbHOE MOATBEPKICHUE.

[Tpunuun HeonpeneneHHoctu I'elizenOepra. CoOTHOILIEHUE HEOIIPEIETIEHHOCTEM.
BonnoBas ¢yHKIIUS U ee CBOHCTBA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuKu. Y paBHenue Llpénunrepa.

Yactuia B noTeHIMaIbHOU siMe. KBaHTOBaHKE SHEPTUH.

[TpoxoKacHHE YaCTHIIBI Yepe3 OTESHITMANBHBIN Oapbep. TyHHENbHBIN YPPEKT.

Teopus bopa u uznyuenue amomog

[Inanerapnas Mogenb aToMa.

IToctynatel bopa.

W3nydyeHnne aroma BOJIOPOIa M BOAOPOAONOJOOHBIX CHCTEM.
Crnexrpansuble cepun. ®opmyna banemepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKoH Mo3:1H.

Amom ¢ mouku 3penun KBAHMOBOU MEXAHUKU

KBaHTOBBIE UnCIla, XapaKTEPHU3YIOIIKE TIOJ0KEHUE DJIEKTPOHA B aTOME.
KBaHTOBaHUE SHEPTUU.

KBanToBaHne MOMEHTa UMITYJIbCA.

CnuH s5ekTpoHa. [1oHbII MOMEHT 3JIEKTPOHA.

Cxema sHepreTHuecKuX ypoBHEH aToMa BOJIOpo/Ia.

[TpaBuna oT6opa Mpu aTOMHBIX MEPEX0Iax.

3anosHeHHuE IEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aTomax. [Tpuniun [lay-

Keanmosasa cmamucmuka u aﬂekmponpoeodnocmb msepdblx meii

IIprHIMI TOKAECTBEHHOCTH OJIMHAKOBBIX YACTHIL.

Bbozonsl u pepmuonsl. Tpu BUAa CTaTUCTUKU: Kilaccuueckas, bo3e-DiiHiTelina u
Mpaka.

CB0OOIHBIE 1EKTPOHBL. DHeprus Pepmu.

30HHAas TEOPUS TBEPIBIX TEI.

DIIEKTPONPOBOIHOCTH NOJYIPOBOJHUKOB. 3aBUCUMOCTb ITPOBOJAMMOCTH OT TEMIIEPaA-

CobcTBeHHas ¥ TPUMECHAs: TPOBOAUMOCTD MOJTYTIPOBOTHUKOB.
DNEeKTPONPOBOJHOCTh METAIIIOB. 3aBUCUMOCTD COIIPOTUBIIEHUS OT TEMIIEPATYPBHI.
SIBnenne cBepxnpoBoauMoCTH. KBaHTOBast TEOpHS CBEPXIPOBOAUMOCTH.

Amomnoe a0po u adepuvie peaKyuu
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SIBnenue paanoakTUBHOCTH. OCHOBHOM 3aKOH PaJiIMOAKTUBHOTO pacrajia.
PannoakTuBHBIE PABL.

CocTaB 1 XapaKTEpUCTUKU aTOMHOTO sipa. SIepHble CUJIbL.

KanenwsHas u o6onoueunas moaenu siaep. Panuyc snapa.

Macca u sHeprus CBs3U A1pa. Y AeibHas SHEPTHUs CBSI3U.

SlnepHble peakiiu. DHEPrus sIASPHON peaKivu.

Snepnas sHepreTuka.

NoakownpE

Ocobennocmu paouoaxkmugHvlX pacnados

1. VpaBHenue u sHEpreTHUECKOE yCiIoBUE a-pacnana. CBsA3b SHEPIUU O.-YACTHUILBI C IIe-
PHOOM MOJTypacnasa.

2. TynuenbHslii 3G dexT npu a-pacnane. CrekTp o-4acTuil.
3. Xapakrtep CreKTpa y-u3IIyudeHHsl.
4. Ilpouecchl B3aMMOJCHCTBHS Y-KBAHTOB C BEIIECTBOM.

5. 3aBUCHMOCTb MUHTEHCUBHOCTH Y-M3JIyd€HHs OT TOJILMHBI €105 BemecTBa. CpaBHEHUE
IIPOHUKAOIEN CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3ITYyUECHHUS.

6. Tpu Buaa B-pacmana. DHepreTuueckuil cekTp P-uactuil. ['unoresza HeUTpUHO.
7. 3akoHbl coxpaHeHus npu P-pacnaze. Jlentonsl. JlenToHHBIN 3apsi.
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7 OueHoYHbIE CPeACTBA J1JIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) HﬂaHpreMbIe pe3yJdbTaThbl oﬁyqemm H OLICHOYHBIC CPEACTBA JIA IIPOBECACHUNA l'[pOMe)KyTO‘lHOi/i aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1neHOYHBIC CPEACTBA

OIIK-1 - cnoco0HOCTHIO NpeacraBjadaTb aICKBAaTHYI0O COBPEMEHHOMY YPOBHIO 3HAHUM HAYYHYI0 KaPpTHUHY MUpPa HA OCHOBE 3HAHUSI OCHOBHBIX HOJIO)I(eHI/Iﬁ,
3aKOHOB U ME€TOAOB €CTCCTBCHHBIX HAYK U MATEMATUKHU

3HaTe

— OCHOBHBIC TIOHSATHSI M 3aKOHOMEPHOCTH
buU3MKYM, CYIIHOCTh MPOIECCOB U SIBJICHHIA,
MPUBOAAIINX K TOHUMAHUIO COBPEMEHHOW Ha-
YUHOI KapTUHBI MHUpa

Hepeqeﬂb TEOPETUYECCKHUX BOIIPOCOB K IK3aMEHaAM:

1 cemecTp

1. Kunemaruka mocrynareiabHoro nBuxkeHus. lloHsTue paamyc-BeKTOpa, CKOPOCTH U
yckopenus. Hauanenbie ycnoBus. [Ipsimas u o6paTHast 3a1a4i MEXaHUKH.

2. WuepumanbHbie cuctembl orcyera. [loHATHE CHIIBI, MacChl M UMITYJbca. OCHOBHOM
3aKOH JUHAMMKH IIOCTYNATEIbHOTO JBUKECHHUS.

3. 3aKkoHBI COXpaHEHHS B MeXaHUKE. 3aMKHYTas CHCTeMa. 3aKOHBI COXPaHEHHS HM-
IIyJIbCa ¥ MOMEHTA UMITYJIbCa.

4. ]JlBa cmocoba omucaHusl B3aUMOJACHCTBUsA. [[BU)KEHHE YacTUIIBI B OJJTHOMEPHOM CTa-
HUOHApHOM 1osie. CBsI3b MEXy CUIIOW U IOTEHLUAIbHON SHEPIUEH.

5. OOmee noHATHE O BOJIHAX. XapaKTePUCTHKU Oeryieil BoiHbl. BoiiHOBOE ypaBHEHUE
IIJIOCKOHM BOJIHBL.

6. [ocrymatel DitHmTeiliHa. 3aMesieHre BpeMeHH. JIOPEHIIEBO COKpAaIleHHEe JJIHHEIL.
PenstuBuctckue naBapuanTel. iHTEpBaI.

7. Makpocuctema. MUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CUCTeMbl. CTaTUCTUYECKUIl
noaxon. IloHATHe BEpOATHOCTH U CPEIHEN BEINYNHBI.

8. ®DyHKuMsA pacmpeneneHus cayJaiiHOW BeTHMUMHBI. Pacmpenenenue MOJIeKyI 1o mpo-
EKLUSAM CKOPOCTEH.

9. Monuens uaeansHOTO ra3a. JlaBieHne u Temreparypa ¢ TOUYKd 3peHHs] MOJIEKYIISIPHO-
KMHETUYECKOM TEOpUHU. Y paBHEHNE COCTOSIHUS UI€aIbHOIO rasa.

10. IIpobrema HEOOPATHMOCTH TEILIOBBIX MPOIECCOB. DHTPOMHS CUCTEMBI U €€ CBOMCT-
Ba. Teopema HepHcra.

11. Cratuctuueckuii Bec MakpococtosiHus. CyTh HeoOpaTumocTH. CTaTHCTHYECKHI




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

cMbIci 3HTponu. Popmyia bonbimana.
12. I'paHuilbl MPUMEHUMOCTH MOJICNIN WJEaJbHOrO ra3a. YpaBHenue Ban-nep-Baanbca.
N30Tepmbl peasibHOTO rasa.

2 cemecTp

1. Cunbl B3auMoAeHCcTBUS B Ipupoze. DnekrpocraTuyeckoe none. 3akoH Kynona. Ha-
MPSDKEHHOCTD AIEKTPOCTATUYECKOT0 MoJtst. [IpuHIMNI cyneprno3uimm.

2. Tlorenuman. Teopema 0 HUPKY/ISILMKA BEKTOpA HAIPSKEHHOCTH 3JIEKTPOCTATUYECKO-
ro nosst. CBsi3b MEXy HallPsHKEHHOCTHIO U TOTEHIIHAJIOM.

3. Dnexkrpuyeckuil Tok. [ImOTHOCTE TOKa. YpaBHEHHE HeNnpepblBHOCTHU. 3akoH Oma B
muddepeHIransHOM hopme.

4. Enunasg npupoja 31eKTpUUecKoro 1 MarHuTHoro nois. Ilone arkyierocs 3apsina.
[IpuHuMn cynepno3uuu MarHuTHLIX nojeil. 3akon buo-Casapa.

5. Tlotok m mupkynsanus BeKTopa MHIYKIIMM MarHuTHOro noisi. Teopema ["aycca u Teo-
pemMa o0 HUPKYJISIHH.

6. 3axoH snekTpoMarHuTHOM uHAykuun @Papanes. Ilpasuno Jlenma. Buxpesoe ainek-
TPUYECKOE TI0JIE.

7. Cucrema ypaBHeHMIH MakcBemia kak 0000IIeHNe pa3po3HEHHbBIX SBICHUHN 3JIEKTpU-
YecTBa M MarueTuzMa. MaTepuaibHble YpaBHEHUSI.

8. CgoiicTBa ypaBHeHuit MakcBenna. [Ipencka3anue cylecTBOBaHHs 3JE€KTPOMarHuT-
HBIX BOJIH.

9. Cnoco0»l nossipuzanuu ectectBeHHoro csera. I[Ipusma Hukons. Bpamienue miocko-
CTH TIOJISIPU3AIIMHU CBETA TP MPOXOXKIACHUH Uepe3 ONTUIECKH aKTUBHYIO CPELy.

10. Hlkana 37eKTPOMAarHUTHBIX BOJIH. OCOOEHHOCTH OonTHYECKOro auanasoHa. Ilokasa-
TEITb TIPETIOMIICHUS CPEIBL.

11. Cxema IOnra ans HabmoneHus uHrepdepeHunu. BpemMeHnHass 1 nmpocTpaHCTBEHHAsS
KOT€PEHTHOCTb.

12. SBnenue mudpaxuuu. dudppaxuus Openens u Opaynrodepa. [Mpunmun [roiirenca-
Openes.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Ilepeyensb TeopeTHYECKUX BOMPOCOB K 3a4eTy:

3 cemecTp

1. TennoBoe uznydenue tena. 3akoH Credana-bonbumMana. 3akoH cMmeuieHus Buna.
I'mnoresa I1nanka.

2. ®oronsl. [laBnenue ceta. KopryckysasipHO-BOJIHOBOM 1yaji3M CBETA.

3. BomHoBbIe cBolicTBa wactuil. JlyimHA BOJHEI e Bpoiiyisa. DKcriepuMeHTaIbHbIC TI0JI-
TBEPKJCHUS TUIIOTE3HI e bpouis.

4. Tlpuamun nHeompenenenHoctd. CooTHouIeHHe HeompeneneHHocteil [eizendepra.
OcobeHHoCTH Tpoliecca U3MEPEHHs B KBAHTOBOM MEXaHMKe.

5. ®dusnyeckoe MCTOJIKOBAaHHME BOJH J¢ bpoitns. BonHoBas QyHKIMs U ee CBOWCTBA.
[110THOCTB BEPOSATHOCTH OOHAPYKEHUS YACTHIIBI.

6. OcHoBHas 3a/ja4a KBAaHTOBOW MEXaHWKH. HecTalimoHapHOe U CTallMOHAPHOE ypaBHe-
Hue lpénunrepa.

7. IlpoxoxaeHue YacTUIIBI Yepe3 MOTEHIUaANbHbIN 0apbep. TyHHeTbHbBIN 2D (EKT.

8. Ilnanerapnas moxens atoma. [loctynatel bopa. KBaHToBaHue sHepruu Boaoposo-
0/100HOM CUCTEMBI.

9. Vpasuenue llpenunrepa st atoma Bogoponaa. KBaHToBaHME MOMEHTa MMITYJIbCA.
[IpaBuia otOopa.

10. Cnun snextpoHa. KBaHTOBBIE YMCIIa, ONMMCHIBAIOIINE COCTOSIHUE JIEKTPOHA B aTOME.
KpatHocTs BbIpO)KaeHUS SHEpreTnueckux ypoBHen. [Ipuanmmn [Taymm.

11. IlpuHIMI TOXAECTBEHHOCTH OJUHAKOBBIX yacTHll. bo3oHbl u (epmuonsl. KBanro-
BBIE PACTIPEIEICHUS.

12. CoGoaHble 251eKTpOHBI B MeTaiie. Dueprust @epmu. 30HHAs TEOPHsI TBEPBIX TE.

13. Macca u Heprus CBSI3W aTOMHOTO spa. 3aBHCUMOCTh YJeIbHOW YHEPTHUS CBSI3U OT
MaccoBoro yucia. O6onodyeyHas MoJIeNb Apa.

14. Tpu Buna B-pacnaga. DHeprernyeckuit cnekTp -yactuul. Heittpuno.

15. Knaccudukanus sneMeHTapHbIX yacTull. JlenToHsl. JIenTOHHBIN 3apsi.

16. Anponsl. bapuonsslii 3apsa. KBapkoBast Mosienb aipOHOB.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

VYMeTh

MOHUMATh COBPEMEHHYIO HAYUYHYIO KapTH-

HY MHpa C TOYKU 3pEHUsI KJlacCuueckoi (pusu-
KM 1 KBAaHTOBBIX MPEJCTaBICHUMN

Hpumepbt IK3AMEHAUUOHHBLX RPAKMUYECKUX 3a0anuil.

1. OpHoponHBbIi cTepkeHb Maccol M = 5 Kr, paclojOXEHHbIH BEPTUKAIBHO, MOXKET
BpalaThCsi BOKPYT OCH, MPOXOAAIIECH yepe3 ero BEpXHHil KoHell. B cpennHy cTepkHs mnorma-
Jaer myns mMaccou m = 10 r, nerdmas roOpu30HTAIBHO CO CKOPOCTBIO ¥ = 10% M /c, u 3a-
cTpeBaeT B HEM. OnpeieIuTh KHHETHYECKYIO YHEPTUIO CTEPKHSA cpasy Mociie yaapa.

2. PenaTuBUCTCKMI 3JE€KTPOH UMeEET KMHETHYecKylo sHepruio T, = 0,34 MsB. Ompe-
JEUTh CKOPOCTh, C KOTOpOHM OH JBwkercsa. CuuTarh SHEPrUI0 TIOKOS DIIEKTPOHA
m,c* = 0,511 MsB.

3.  VYruekucnelii ra3 B konuuectse v = {,8 MoJeil HarpeBaroT M300apHUECKU TaK, YTO
ero o0bEM yBenmumBaercs B N = 3,1 pasza. Onpenenure U3MEHEHUE DHTPOIUU B ATOM IIPO-

1ecce.

4. ]JlBa GECKOHEYHO JUIMHHBIX MPSAMBIX MPOBOJAA CKPELIEHbI 1Mo NpsAMbIM yrioMm. [lo
mpoBojiaM TekyT Toku | = 80A u I, = 60A. Paccrosaue d mexay mpoBogamu paBao 10 cwm.
OTIpeIeIUTh MArHUTHYIO MHJYKIMIO B B TOUKe, OMHAKOBO yJaleHHON OT 000MX MPOBOIHU-
KOB.

5. Konebarenbublit koHTYp umeeT eMkocTs C = 10 Mk®, unnyktuBHOCTH L = 25 MI'H 1
aktuBHOE compotuBiienne R = 1 Owm. Uepe3 ckonbko KoseOaHUM aMIUTUTYAa TOKa B 3TOM
KOHTYpPE€ YMEHBIINTCS B € pa3?

6. Cser ¢ A = 589 uM najaeT HOPMAIbHO HA JUPPAKLUOHHYIO PEIIETKY C NEPUOJIOM

d = 2,5 mxy, copepxaityto N = 10000 mrpuxos. Haiitu yrimoByro mupuny Au@pakinoH-
HOI'0 MakKCMMyMa BTOPOT'O IOPsIIKa.

Bnanets

MOJIHOCTBIO C(HOPMUPOBAHHBIM IPEICTaB-

JICHUEM MU ITOHUMAaHUCM Hay‘IHOfI KapTI/IHLI
MHpA, AJEKBATHOM COBPEMEHHOMY YPOBHIO
3HAHUH

Hpumepbt IK3AMEHAUUOHHDbIX NPAKMUYECKUX 3a0anuil.

1. Yacruna maccel m, = 0,1 K1, IBHKYyIIasAcs CO CKOPOCTBIO ¥ = 3 m/c, UCIBITANIA
YIIPyroe coyJapeHue ¢ MOKOMBILEICS 4acTULER Macchl m, = 0,2 kr. Onpenenurs KaKylo KH-

HETHUYECKYIO SHEPTHI0 pUoOpena BTopas YacTHIIA, €CJIA MepBasi OTCKOYMIIA TIOJT IPSIMBIM yT-
JIOM K CBOEMY MEPBOHAYAILHOMY HaIIPaBJICHHUIO.

22




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

2. OmnpenenuTh CKOPOCTh MOJIEKYJ a30Ta, MPU KOTOPOH 3HaueHne (HYHKIUU pacrpese-
neHust Makcsenna npu temneparype T, = 400 K Oyner TakuM ke, Kak U JUI TEMIEPaTyphbl

T, = 500 K.

3. WpeanbHbI 0THOATOMHBIN r'a3 COBEPIUIAET IIHKJI, COCTOSIINNA U3 ABYX U30XOP U JIBYX
uzorepM. HambGonblmias M HauMeHblIas TeMoepaTypbl LUKIa cocTaBisitoT T; = 400K un
T, = 300 K, a HauOonp1nii 00beM B 11 = 4,5 pasa npesblaeT HauMeHbIKi. Onpenenure Ko-
3¢ (ULKEHT MOJIe3HOT0 JSHCTBHUS TaAKOTO LUKIIA.

4. KBagparHas mpoBOJIOYHAs paMKa PACIONOXKEHAa B OJHOW IUIOCKOCTH C JUIMHHBIM
MPSIMBIM ITPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapajuiesbHbl IpoBoay. [lo paMmke u nmpoBoay Te-
KyT onuHakoBbie Toku | = 1 kA. Onpenenuts cuny F, nedicTByromyo Ha pamky, eciu Oiu-
JKaiasi K MpoBOAY CTOPOHA PAMKHU HAXOJUTCSA HA PACCTOSIHUM, PABHOM €€ JUIMHE.

5.  Konup! nenu, cocrodieil U3 mocieqoBaTeIbHO BKIIIOUEHHBIX KOHJIEHCATopa U ak-
TUBHOTO conpoTtuBieHus R = 110 OM, noacoeAMHUIN K TEPEMEHHOMY HANPSIKEHUIO ¢ aMIUIH-
TynHbIM 3HaueHueM Up = 110 B. [Ipu 3ToM ammuinTyna ycTaHOBUBILIETOCS TOKa B HeNH Iy =
0,50 A. Haiitu pa3HocTs (a3 Mex1y TOKOM U 110/1aBa€MbIM HalpsHKEHUEM.

6. Ily4ok ecTecTBEHHOTO CBeTa MaJaeT Ha CHCTEMY M3 JBYX IMOCJIEIOBATEIBHO PacIo-
JIO)KEHHBIX TOJSAPU3ATOPOB, YroJd MEXKIY IUIOCKOCTSAMHU MPONYCKAHMSI KOTOPBIX COCTaBISET
30°. KoadduimeHT moromeHus nepporo mospusaropa cocrasiser 10%, a Broporo — 20%.
Kakas yacTh HHTEHCHBHOCTH CBETa MPOMJET Yepe3 3Ty ONTHUECKYIO CUCTEMY?

OIIK-2 — cnoco0HOCTHIO BBISIBJSTh €CTECTBEHHOHAYYHYI0 CYIIIHOCTH MP00JieM, BO3HUKAIOIIUX B X0/e MPo(ecCHOHATLHOW AeATEeJIbHOCTH, PUBJIEKATH
JJIS1 MX pelIeHUs] COOTBETCTBYIOIMI PU3HKO-MATEMATHYECKHI annapar

3HaTh

— OCHOBHBIE 3aKOHBI (PM3UKHU B 00JACTH Me-
XaHUKHU, CTAaTUCTUYECKON (U3UKH U TEPMOJIU-
HaMHUKH, 3JEKTPUYECTBA U MarHeTus3Ma, BOJI-
HOBOW M KBaHTOBOW ONTUKH, aTOMHOW U siJep-
HOU (U3UKU U (QU3MKU TBEPAOTO Teja, IPaHu-
I[bl IPUMEHUMOCTH 3TUX 3aKOHOB U (u3Hue-
CKYIO CYIIHOCTH SIBJICHUM W MPOLECCOB, IPO-
UCXOJSAIINX B IPUPOJE;

IlepeyeHnb TeOpeTHYECKUX BOMPOCOB K IK3aMeHaM

1 cemecTp

1. JIBmwxeHue MO OKPYKHOCTH. YTOI MOBOPOTA, YIIOBasi CKOPOCTh U YIIOBOE yCKOpe-
Hue. CBA3b YIJIOBBIX U JIMHENHBIX BEJIMYHH.

2. KpuBonuHeitHoe nBkeHHe. TaHreHIMATbHOE M HOpManbHOE yckopeHue. [lomHoe
YCKOpEHHE. YTOJI MEXIY CKOPOCTHIO H YCKOPEHUEM.

3. MowmeHnT HUMITYJIbCa U MOMCHT CHUJIbI OTHOCUTCIIbHO TOYKH. OcHoBHOE YpaBHCHHUC OU-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

— METOJIbl aHaJIM3a U MOJACIUPOBaHUs (HHU3U-
YEeCKUX MPOIIECCOB;

— MCTOABI U MOAXOJAbl K TCOPECTUYCCKOMY U
SKCIICPUMCHTAJIIbHOMY HCCIICAOBAHUIO, IIpHU-
MCHSIEMbIC B (DM3HKE U PACHPOCTPAHSFOIIHECS
Ha JIpyrue 00JIaCTH 3HAHUHT

HaMUKH BpaAIaTeIbHOTO JBUKCHHUSI.

4. BpaiueHue BOKpyr HENOJBHKHOM ocu. MoMeHT uHepuuu. Pacyer MOMEHTOB MHEp-
uuu npocthix Tea. Teopema L teitHepa.

5. Pabora u mMomHocTb. KuHernueckass 3Heprusi MocTynaTeJbHOIO U BpaLaTeIbHOTO
JIBUKCHHUSI.

6. KoncepBatuBnbsie cuibl. LlentpansHoe mone. [loTeHumanbHas »HEprus. 3aKOH CO-
XpaHEHUs TOJTHOM MEXaHUUECKON SHEPTUH.

7. Tapmonmveckue kojeOaHUSA. AMIUTUTY/AA, 4acTOTa, HadanbHas Qasza. MaremaTtuue-
CKUU U PU3NYECKUIN MASITHUK. DHEPrusi TapMOHUYECKUX KOJIeOaHUH.

8. 3aryxatomme xoneOaHus. XapaKTEPUCTUKH 3aTyXaHUs. JHEPTHs 3aTyXalOIMUX KoJie-
OaHMiA.

9. Hanoxenue ynpyrux BoyH. CTosiuast BoiHa U ee ocooeHHocTH. Konebanue HaTsHY-
TOHN CTPYHBI.

10. PenstuBucTckuii uMiyabc. CBSI3b Macchl, SJHEPTUU M MMITYJIbCA YACTHIIBI. DHEPTHUs
MOKOS. 3aKOHBI COXPAHEHHUS IIPU PEISTUBUCTCKUX CKOPOCTSX.

11. Pacmpenenenue MOJIEKYJ MO MOIYJIO cKopocTtu. Hambosiee BeposiTHas, CpemHsisi U
CpeAHEKBaIpaTUYHAsl CKOPOCTH.

12. PacmpeneneHne MOJEKYJ HACATBHOTO Ta3a M0 BBICOTE B Ioe TshkecTH 3emin. ba-
pomMeTpuyeckas popmyIa.

13. TlonsTHe creneHell cBOOOIBI MOJIEKY bl Teopema 0 paBHOpACIIPEIEICHUN YHEPTUU
10 CTETIEHSIM CBOOO/IBI.

14. BuyTpeHHss sHeprusi Kak (pyHKIHS COCTOSHUS cucTeMbl. IlepBoe Hauano TepMoau-
HaMUKH.

15. Pabora kak ¢yHkuus npouecca. M3oxopuueckuid, nzobapudeckuii U U30TepMuye-
CKHMH ITPOLIECCHI.

16. TToHsATHE TEIUIOEMKOCTH. TeIIOEMKOCTh TIPH H30XOPHYECKOM W H300apHUeCKOM
nponeccax. [TocrossHHas annadatsl.

17. Ammabatuueckuii mpomecc. [lepBoe Hadamo TEPMOIMHAMHUKHU IS aua0aTHIECKOTO
npouecca. YpasHenue [lyaccona.

18. Iuxmuueckmii nporecc. KodpduuueHT mone3Horo ACHCTBUS TEMJIOBOW MaIlWHBEI.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Bropoe nauano tepmoannamuku. @opmynuposku Knaysuyca u Kenbuna.

19. OcHoBHOE ypaBHEHHE TEPMOAMHAMHUKU. DHTPOIMUS HJIEAIBHOrO Trasza. M3MeHeHue
SHTPOIUH IIPU U30IPOLIECCAX.

20. Hukn Kapno. Teopema Kapno. TepmoanHamuueckasi mikaia temmeparyp. TpoitHas
TOYKA BOJBI KaK perepHas TOUKa.

2 ceMmecTp

1. Cunosbie munau. [ToTOK BEeKTOpa HaMPsHKEHHOCTH 3JIEKTpocTaTuieckoro mojis. Teo-
pema ['aycca.

2. DOnextpoemkocTb. Konnencaropsl. CoeuHEHHE KOHICHCATOPOB. DHEPTUsl KOH/CH-
catopa. DHEprust 3JIeKTPUUECKOTO MOJIsl.

3. ConpotuBienue npoBOAHUKOB. CTopoHHHE cuiibl. 3akoH OMa B HHTErpalibHOM
dbopwme.

4. TlpaBuna Kupxroda ans pacueTa pa3BeTBICHHBIX Ieneld. MoIIHOCTh TOKa. 3aKOH
Hxoynsa-Jlenna.

5. Cuna Jlopenua. Cuna Ammepa.

6. SBrnenme camomHAYKIWH. VHAYKTUBHOCTh. DHEPrus KOHTYpa C TOKOM. DHEPTHs
MAarHUTHOTO TOJIS.

7. Konebarenbupiii KOHTYp. CBOOOJIHBIE TAPMOHHYECKHE M 3aTyXaIOIIUE AJICKTpUYe-
CKue KojeOaHus. DHeprusi KojaeOaHHi.

8. BBIHYXIEHHBIC 3JIEKTpHUYECKHE KoJieOaHws. BekTopHas auarpamMma HanpsoKSHUH.
Pe3onanc Toka.

9. Ilepemennsiii Tok. MTHIYKTHBHOE ¥ €MKOCTHOE COMPOTHBIICHHE. MOIIHOCTD B IEMH
IIEPEMEHHOT0 TOKa. JlefCTBYIOLME 3HAUEHNS TOKA U HANIPSIKEHMUSL.

10. Dmektpuveckoe 1moJie B BemiecTBe. [loispu3arus JudJIeKTpuka. BekTop anekTpude-
CKOTO cMelleHus. JnanekTpruyeckas IpoOHUIIaeMOCTh BEIIECTBA.

11. MarnautHOe noje B BemecTBe. HamaramuerHocTs. HanpsokeHHOCTh MarHUTHOTO T10-
7. MarauTHas NpOHUIIAEMOCTH BellecTBa. deppoMarHeTuku.

12. DnekTpoMarHuTHBIE BOJHBEL. BoiHOBOe ypaBHeHHe. CBOHCTBa 3JIEKTPOMArHUTHBIX
BOJIH.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

13. Ilnockast 3€KTpOMAarHUTHAs BOJIHA U €€ OCHOBHBIE XAPaKTEPUCTUKHU. DHEPrHUsl U UM-
IIYJIbC AIEKTPOMATHUTHON BOJIHBI.

14. EctecTBeHHBIH W MOJISPU30BaHHBIN cBeT. CTeNeHb MOJSPU3ANMK JTUHEHHO TOJIIPH-
30BaHHOTO cBeTa. 3akoH Maoca.

15. Tlonsipuzaius Opu OTPaKEHUU U MPEIOMIIEHUM CBETa HA IpaHULle paszelna JudJIeK-
TpUKOB. YToJ bprocrepa. J[BoliHOE ydenpeioMIICHHE.

16. KorepentHsle BosHbl. HTEpdepeHIys cBeToBbIX BOJIH. Cll0)keHNEe MHTEHCUBHOCTEH
B CJIydae HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJIECOaHHIA.

17. Ontuyeckast pa3HOCTb X0/a. CBsI3b ONTHUYECKON PAa3HOCTH XOJa ABYX BOJIH C pa3HO-
CTBIO (pa3 MeX Iy HUMH. Y CIIOBHSI MAKCHMyMa M1 MUHUMYMa.

18. Nnrepdepenuus B TOHKUX MieHkax. HaGmonenue kosien HploToHa B OTpa)kKeHHOM U
MIPOXOJISIIEM CBETE.

19. Mudpaxnus @penens Ha Kpyriiom orBepcTuu. 30HbI Ppenens. ['paduueckuii MeTon
CII0KEHUSI aMILIUTY/.

20. Tudpakuus Ppaynrodepa Ha y3kod mpsMonuHerHoi menu. AudpaxkimonHas pe-
IIeTKa KaK COBOKYITHOCTh KOHEYHOTO YHCIIa IIeNei.

Ilepeuennb TeopeTHUECKNX BONPOCOB K 3a4eTy:

3 cemecTp

1. ®otorddexrt. 3akonsl Cronerosa. dopmyna DifHIITEHHA.

2. Paccesaue porona Ha cB0OOOHOM 3tekTpoHe. Dopmyna Kommrona.

3. YacTtuua B 0JHOMEPHOH OECKOHEYHOI MPSAMOYroJbHONW MOTEHIMAIbHOHN sMe. KBan-
ToBaHue dHepruu. CoOCTBEHHBIE (QYHKIUN COCTOSIHUS YaCTHIIBI.

4. KBaHTOBBIN rapMOHUYECKUH OCILIUILIATOP.

5. WMznydyenme BomopomonomoOHBIX cucteM. CHEKTpalbHBIE CEpUHM aToMa BOJOPOJA.
O6o6mennas popmyna baasmepa.

6. CrexkTpsl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

7.  DneKTponpoBOJHOCTh METAIIIOB U MOJYPOBOAHUKOB. CBEPXIIPOBOIUMOCTD.

8. JSmnenuwe pammoakTuBHOCTH. OCHOBHOM 3aKOH PaJMOAKTHBHOTO pacmnaza. [loctosH-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Has pacnaja. [lepuon nomypacnana.

9. CocraB u XapaKTepHCTUKU aTOMHOTrO sijpa. KanensHas mozaens. Pazmep u criul sn-
pa.

10. SnepHble peakuuu. DHEPrus peakiuu. Peakium neneHus u CuHTe3a sep.

11. PapnoaxTtuBHbIe psbl. OCHOBHbIE 3aKOHOMEPHOCTH OL-M3JIydeHus sjep. uHa cBo-
0o1HOTO TIpo0era o-4acTHII.

12. Ocobennoctu y-uznydenus siep. [lpoxoxxaeHne y-KBaHTOB Yepe3 BEIIECTBO.

YmeTs

— TNPUMEHATh (PU3UYECKHE 3aKOHBI M (U3H-
KO-MaTeMaTUYCeCKHI amnmapaTr JUlsl pPeIIeHUs
3ala4d B paMKax (1)I/I3I/IKI/I U CMCKHBIX AUCIIHAII-
JIVH;

— HWCHOJNB30BaTh (PHU3MUYECKUE MOICTH IS
OIIMCAHM peabHBIX IIPOLIECCOB;

—  U3MepsTh PU3NYECKUE BEIMYUHBI C TTOMO-
b0 PUOOPOB, MPOU3BOAUTH 0OPAOOTKY IKC-
NEPUMCHTAJIbHBIX JAHHBIX W AHAJIM3HUPOBATH
MOJTy4YeHHBIEC PE3YIbTAThI

Hpumepbt IK3AMEHAUUOHHDbIX NPAKMUYECKUX 3a0anuil.

1. Teépuoe Teno BpaaeTcsi BOKPYT HEMOABHKHOI OCH 110 3aKOHy @ = 12t — t7(pag).
Haiitu cpeiHion yrioByo CKOpocTh (@) U cpejiHee 3HaAYEHHE YIIIOBOTO YCKOPEHUS {£) B TIpo-
MEXYTKE BpeMeHH OT 0 10 OCTaHOBKH.

2. Yacruua coBepiuaeT rapMOHHYECKHE KOoJeOaHus 1o 3aKoHy x = A sin(ewt + ¢, ). Ha
pPAacCTOAHUU x,; = 5 cM OT IOJIO)KEHUSI PABHOBECHS 4aCTUIA UMEET CKOPOCTh v, = 8 cm/c, a Ha
pPAacCTOAHUU X, = 3 cM €€ CKOPOCTh v, = 10 cm/c. HaliT NUKIMYECKYIO YAaCTOTY U aMILIUTY-
Iy KOJIeOaHWUW YaCTHIIBI.

3. Hexoropoe KOIMYECTBO MIEANBHOIO Tra3a MpPU HM30XOPHOM OXJIAXKAECHUM Ha
AT, = 20 K oTgaer KolIM4YecTBO TemaoThl ; = 48 k/lx, a mpu M300apHOM HAarpeBaHWU Ha
AT, = 10 K nonyuaer @, = 40 /. Onpenenure, CKOJIbKO CTeNEHENH cBOOObI UIMEET MOJe-
KyJa 3TOro rasa.

4. DNeKTpUYEecKoe MoJje CO3/1aHO JABYMSI OECKOHEUHBIMH MapaieIbHbIMU MIACTHHAMH,
HECYILMMHM PAaBHOMEPHO PAaCIpPENEIICHHBIN 110 IUIOLIAAU 3apsA] C IOBEPXHOCTHBIMHU IUIOTHO-
CTAMH 01 = 2 uKn/m? u o =-5 aKn/m>, Onpenenuts HaMPSHKEHHOCTD MOJI MEXY TJIacTUHA-
MU U BHE miacTuH. [TocTpouTs rpaduk M3MeHEHHs HaNpsKEeHHOCTH BJIOJIb JIMHUU, MEPIIECHIN-
KYJISIPHOU IJTACTUHAM.

5. B oxHopogHOM MarHuTHOM nosne ¢ uHayknuen B = 0,35 Tn paBHOMEpHO ¢ 4acTOTOH
n = 480 mMun - Bparaercs pamka, cojgepxamas N = 500 BuTkoB 1uiomaneo S = 50 em?. Och
BpallleHUs JICKUT B TUIOCKOCTH PAMKH U MEPNEHIUKYISIpHA JUHUAM MHAYKIUU. OnpenenuTb
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

MakcuMalibHY10 DJIC UHAYKIIMU €max, BOBHUKAIOMIYIO B PAMKE.

6. Ilnockas MOHOXpOMaTH4YeCKas CBETOBasl BOJIHA MaJaeT HOPMAJIBLHO Ha auadparmy c
JBYMsI Y3KHMH IICISIMH, OTCTOSIIUMU ApyT oT apyra Ha d = 2,5 mm. Ha skpane, pacrnosioxeH-
HOM 3a muadparmoii Ha | = 100 cM, oOpasyercs cucrema uHTephEepeHINOHHBIX mosioc. Ha ka-
KO€ PacCTOSIHUE U B KaKyl0 CTOPOHY CMECTSTCS 3TH IMOJIOCHI, €CIIU OJHY U3 IIEJIeH EePEKPHITH
CTEKJIIHHOM IUTaCTHHKOM TomuHoi h = 10 mxm. ITokaszarens npeaoMienus crekia n = 1,5.

Bnaners

— ONBITOM pELIEHMsI TUIIOBBIX M 00JIee CII0XK-
HBIX (PU3MUYECKUX 3a7ay;

— HaBbIKaMM pabOThl ¢ (QU3NYECKUMHU TNpHU-
O6opamu 1 000pyOBaHUEM;

— MeTOJaMHM IpOBeACHUs GU3NYECKUX U3MeE-
PEHMII, pacueTa BEJIMYMH M aHAIU3a MOJIy4eH-
HBIX JTAHHBIX

Hpumepbt IK3AMEHAUUOHHBbLX NPAKMUYECKUX 3a0anuil.

1. Koneco Bpamraercst BOKpyr HEMOJIBHKHON OCH C IMOCTOSTHHBIM YTIIOBBIM YCKOpE-
HueM £ = 0,25 pag fc:. Uepes kakoe Bpems MOCJIe Hayajia BPAIIEHUsI BEKTOP MOJIHOTO YCKOpe-
HUS TOYKU Ha 000]1e Koseca OyIeT COCTaBIATh yroyi & = 45°% ¢ BEKTOPOM CKOPOCTH?

2. Tonkwuit 00pyu paanycom R = 1 M HoJBelIeH Ha BOUTHIA B CTEHY I'BO3/b U KO-
nebneTcs B INIOCKOCTH, MapaienbHol crene. OnpeaenuTs nepuoa T MallbIX 3aTyXarolux Ko-
nebGanuii 06pyua, ecau kodpduuuent 3atyxanus § = 0,7 ¢,

3. JlBa Mons aprona, Haxopnsmerocs npu temneparype 300 K, agmaGatuuecku
CXKaJIM Tak, 4YTO 00beM yMeHbIIWICS B 3 pa3a. Haittu Temneparypy mocie cxaTusi U padory,
KOTOpasi ObL1a COBEpILIEHA HAJl Ta30M.

4, [IpocTtpancTBO Mex Ay 0OKJIaIKaMu TIOCKOTO KOHJEHCATOpa 3al0JTHEHO MOCIIe-
JIOBATEIbHO JABYMSI JAUDJICKTPUUECCKUMHU CI0sMH | 1 2 ¢ Tonmmmuamu d; 1 dy ¥ ¢ poHUIIaeMO-
CTSMH & ¥ &. [nonmans kaxaon oOkaaky paBHa S. HaliTH eMKOCTh KOHJICHCATOPA.

5. CKOJIBKO METPOB TOHKOTO MPOBOJA HAJO0 B3SITh IS U3TOTOBJICHHS COJICHOM]IA
maHbl g = 100 cM ¢ uaaykTHBHOCTBIO L = 1 MI'H, eciu quaMeTp ceueHHs COJICHOMa 3HAUH-
TEJIbHO MEHBIIIE €r0 JJTHHEI?

6. Haiitn MuHMMaNbHYIO TOJMIIMHY IJIEHKH C MOKa3aTeneM npenomienus 1,33, npu
KOTOpOHM CBET ¢ JIMHOW BOJIHBI (0,64 MKM HMCHBITHIBAET MAaKCUMAJIbHOE OTPAXKEHHE, a CBET C
JuinHoM BoJiHBI 0,40 MKM HE OTpakaeTcsi COBCeM. YToJI najieHus cBeta paseH 30°.
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0) Ilopsinoxk mpoBeneHHs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJId W KPHUTEPHH
OLlCHUBAHHA:

CornacHo y4eOHOMY IUIaHY BUJAMM IPOMEXYTOUHOM aTTecTaluu 1o AucuuInHe «Pu-
3MKa» ABISIOTCS JiBa 9K3aMEHa M 3a4yeT. DK3aMeHbl IPOBOJATCS B YCTHON (popMe IO 3K3aMeHa-
LIMOHHBIM OMJIeTaM, KaXK/Iblil U3 KOTOPBIX COAEPKUT JBA TEOPETUUECKUX BOIPOCA U OAHO IPaK-
TUYECKOE 3a/aHue (3anady). TeopeTnyeckue BOMPOCH! MO3BOJISIIOT OLEHUTh YPOBEHb YCBOCHMS
00y4aromuMuUCs 3HAHWM, a MPAKTHYECKHE 3a/aHusl BBIABISIOT CTEMEHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJieHui. 3aueT MpoBOAUTCS B BUJE coOOeCeI0BaHMsI [0 TEOPETUYECKUM BOIIPOCAM.

IHokazamenu u Kpumepuu oUeHUBAHUA IKIAMEHA.

— Ha OIEHKY «OTJHYHO» (5 0aJJIOB) — OOYYArOIIMICS IEMOHCTPUPYET BHICOKUH YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITyOOKOe 3HaHHUE y4eo-
HOrO MaTepuayia, CBOOOIHO BBIMOJHSICT MPAKTUUCCKHUE 3a/IaHus, CBOOOIHO ONEPHUPYET 3HAHMSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYaIIUSAX MOBBIIIICHHON CIIO)KHOCTH.

— Ha OIIEHKY «Xopoiio» (4 Gaia) — oOydarolIMiics AEMOHCTPHPYET CPEAHUN YPOBCHb
c(hOpMUPOBAHHOCTH KOMIICTCHIIUI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOMYCKAIOTCS HE-
3HAYHUTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJAHCHUS MPH BBIMOJHECHUH MPAKTHYECKUX 3a/IaHUM,
NepPEeHOCe 3HAaHUM U YMCHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIINH.

— Ha OLICHKY «yI0BJIETBOPHTEIbHO» (3 Oayuia) — o0yJaroIuics JEMOHCTPUPYET MOPOro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHIIUH: B X0/I€ KOHTPOJBHBIX MEPOIPUITHN JTOTyCKa-
IOTCS OIIUOKH, MPOSIBIIICTCSI OTCYTCTBUE OTICIBHBIX 3HAHUI, YMCHHI, HABBIKOB, O0YYaIOIHICS
UCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYAHCHHS MIPH OIMEPUPOBAHUN 3HAHWSMH U YMEHUSIMHU TIPU HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/[OBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHyecKoro Marepuana, J0MycKaeT CyIeCTBEHHBIE OIIMOKU, HE MOXET
MOKA3aTh UHTEIUICKTYa IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oayn) — oOyuaroniuiicss He MOXET IMOKa3aThb
3HAHMS HA YPOBHE BOCIIPOMU3BEICHUS U OOBSCHEHUS WHPOPMAIIUU, HE MOXKET IM0Ka3aTh MHTEII-
JICKTYaJIbHbIC HABBIKH PELICHUS MTPOCTHIX 3a7ad.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema.

— Ha OIIEHKY «3a4TeHo» (3-5 6a/uioB) — 0OydaroIuUiics MoKa3biBaeT CHOPMUPOBAHHOCTH
KOMIICTCHIIMI, HAJTMYUE TBEPBIX 3HAHUI MPOTPAMMHOTO MaTepuayia, TPaMOTHOE M JIOTHYECKOE
M3II0’KEHUE MaTepuasa IpHu OTBETE, JOMYCKAIOTCS He3HAUNTENbHbBIE OIUOKH, YBEPEHHO UCTIPAB-
JISiEMBIC TTOCIIE TOTIOTHUTEILHBIX BOIPOCOB, MPABWIBHBIE JCHCTBYS TP JIEMOHCTPAIIUU YMCHHIA
Y HaBBIKOB.

— Ha OIEHKY «He 3a4uTeHo» (1-2 0amna) — o0yJarommuiicss MOKa3bIBAET, YTO PE3YJIbTAT 00Y-
YEeHUsI HEe IOCTUTHYT, KOMIIETEHIIUN He CPOPMUPOBAHBI, HE MOXKET NMPEABIBUTH 3HAHUS HA YPOB-
HE BOCIIPOU3BEICHUS W O0BSICHEHHST HH(DOPMAIIHH, TAXKE C MTOMOIILI0 HABOJAIINX BOIIPOCOB, HE
CIOCOOEH MPOJIEMOHCTPUPOBATH YMEHHUS U HABBIKH MPHU PEUICHUH MPOCTEHIIINX 3a/ad.



8 YuedHo-MeTonnueckoe U HHPOPMALMOHHOE 00ecnevyeHne TUCHUILTUHBI (MOTYJI1)

a) OcHoBHas JMTEpaTypa:

1. Aemunuenko, B.1. ®usuka : yueonuk / B.W1. Jemumauenko, 1U.B. Jlemunuerko. — 6-¢

u3a.,nepepad. u gomn. — MockBa : MH®OPA-M, 2016. — 581 c¢. - Pexum npocrymna
https://znanium.com/]. — (Beicmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : oaekrponnsii. - URL:

https://znanium.com/catalog/product/469821 (mata obparenus: 02.11.2020). — Pexxum nocryma:
IO MOATHCKE.

2. Ky3nenoB, CU.®u3uka: Mexanuka. Mexanuyeckue KoyiebaHus M BOJHBI. Mojeky-
nsipHas ¢pusuka. Tepmonunamuka : yue6. mocodbue / C.U. Ky3nenos. — 4-e uza., ucnp. u 10m. —
Mocksa : By3osckuit yueonnk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By-
30BCckuii yueOnuk) ; ISBN 978-5-16-006894-7 (MH®PA-M). - Tekct : snekrponnsid. - URL:
https://znanium.com/catalog/product/412940 (mata obparenus: 02.11.2020). — Pexxum nocryma:
IO MOATHCKE.

3. Kysuenos, C.11. ®u3uka: OCHOBBI JICKTPOJIUHAMUKHA. DJICKTPOMArHUTHEIC KojeOa-
HUS 1 BOJIHEI : y4ueO. mocobue / C.U. Ky3neno. — 4-e u3na., uctp. u nomn. — Mocksa : By3os-
ckuit yuebnuk ; MHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yueOHUK) ;
ISBN 978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online).
- Texcr : anexkrponHbIit. - URL: https://znanium.com/catalog/product/424601 (nara oOparieHus:
02.11.2020). — Pesxum qoCTyIa: MO MOAMUCKE.

4. Ky3uenos, C. . ®usuka. Bonnosas ontuka. KBanToBas npupoaa u3iaydeHus. DJieMeH-
ThI aTOMHOM U anepHoi ¢usuku: YuedHoe nocodue / Kysnenos C.U., Jlugep A.M.-3 u3n., nepe-
pab. u nom. - Mocksa :By3oBckuii yueOnuk, HUL[ NTHOPA-M,2015-212¢. ISBN 978-5-9558-
0350-0. - Teker : anextponnsbiid. - URL: https://znanium.com/catalog/product/438135 (nmata 06-
pamenus: 02.11.2020). — Pexum noctyna: mo noAanucke.

0) lonoJIHUTeILHASA JIUTEPATYpa:

1. borauesa, U. }O. Metoauka pemenus 3aja4u no ¢pusuke. Mexanuka : yueOHoe mocodue /
U. 10. borauesa, O. H. BoctpokuytoBa ; MI'TY. - [2-e u3n., moaror. mo ned. uza. 2017 r.]. -
Maruutoropek : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ TuTy:1. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true (mara obpamienus: 23.10.2020). - MakpooObekT. - TekcT : 3JIeKTpOH-
HBIA. - CBefieHusI TocTynHBI Takke Ha CD-ROM.

2. ®dusnKa TBEPJIOTO Tella, aTOMa U aTOMHOTO spa : yuebHoe mocoowue [mist By3oB] / C. A.
byrakos [u np.] ; Marautoropckuii roc. texunueckuit yu-T um. I'. YI. HocoBa. - MarauToropck :
MITY wm. I WU. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Turym oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true (mara oopamenus: 02.11.2020). - MakpooObeKT. - TeKCT : 3IeKTPOH-
HBIA. - CBefieHusI ToCTynHBI Takke Ha CD-ROM.

B) MeTonnyeckue yKa3aHusi:

1. Mexanuka. MonexynspHast Gpu3zruka 1 TEpMOJAUHAMUKA : JTa0OpaTOPHBINA MpakTUKyM / E.
H. Acranos, 3. H. botuesa, JI. C. [lomkenkoBa u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2016. -
1 onektpon. ont. guck (CD-ROM). - 3arm. ¢ turyn.  o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oOpamenus: 02.11.2020). - MakpooObekt. - TekcT
ANIEKTPOHHBIN. - CBefeHus goctynHbl Takke Ha CD-ROM.

2. Beuepkun, M. B. DrektpocTatuka ¥ OCTOSIHHBIN TOK : TipakTukyMm / M. B. Beuepkus,
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https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true%20

O. B. Kpusko, E. B. Makapuesa ; MI'TY, UH-T sHepretuku u aBToMaTuku, Kad. ¢usuxu. -
Maruutoropck : MI'TY, 2012. - 1 snekrpon. onr. auck (CD-ROM). - 3ari. ¢ TUTYyI. 5KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mata oOpamenus: 02.11.2020). - MakpooObekT. - Tekcr
3JICKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

3. Casuenko, 0. U. [lepemennsiii Tok : maboparopHsrii npaktukyMm / FO, U. CaBuenko, O.
H. BoctpoknyroBa, H. U.MumeneBa ; MI'TY . - Marnutoropck : MI'TY, 2018. - 1 anextpoH.
OIIT. JIICK (CD-ROM). - 3arun. c THUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (mara oOpamenus: 02.11.2020). - Makpooodbekr. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-1151-2. - Ceeaenus nqoctynusl Takxke Ha CD-ROM.

r) IIporpammHuoe obecnieuenne 1 UHTEpHET-pecypcenbl:

Haumenosanue 10 No norosopa CpoK neicTBHS JTUIEH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager cB000HO pactpoctpansemoe [10 6eccpoyHo
7Zip CBOOOTHO PacIpOCTPaHIEMOE O6eccpouHO

HpO(l)eCCHOHaJIle)Ie 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIpaBOYHbLIC CUCTEMBI:

1. HamumonanbHas MHPOPMALMOHHO-aHAIMTHYECKAs cucTeMa — Poccuiickuii MHAGKC Hayd-
Horo nutupoBanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

2. Tlouckosass  cuctema  Axamemus  Google  (Google  Scholar). -  URL:
https://scholar.google.ru/.

3. Hudopmanmonnas cucremMa — EnnHoe okHO JocTyna K MHQOPMALMOHHBIM pecypcam. —
URL: http://window.edu.ru/.
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9 MarepuajbHO-TEXHHYECKOE ofecrieyeHne TUCHUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyAUTOPHUH

OcHarieHue ayIuTOpuu

Y4eOHble ayTUTOPUU UL TIPOBE-
JICHUS 3aHATUH JIEKIIMOHHOTO TUIIA

MynbTUMeIMIHBIE CPEICTBA XpaHEHHUs, IepeJadu u
npeJcTaBiIeHus HHPOpMALIUU.

VYueOHast ayauTopusi Ui TpOBe-
JIeHUs J1abopaTopHBIX padot: Jla-
Ooparopusi MEXaHHUKH, MOJEKY-
JSIpHOW (DUBUKUA M TEPMOJWHAMHU-
KU

JlabopaTopHbIe YCTaHOBKH, H3MEPUTEIbHBIC MPUOOPHI
JUTSI IPOBeIeHuUs 1a00paTOPHBIX paboT:

1. bannucTuyeckrue MassTHUKHU.

2. Mastauk O6epoOeka.

3. Ou3NYeCcKuil MasITHUK.

4. Jlocka I'anpTOHA.

5. JlJabopatopHasi yCTaHOBKa JJIsI KCCIIEIOBAHUS pacipe-
JIEJICHUS TEPMORJIEKTPOHOB MO MOAYIIIO UX CKOPOCTH.

6. JIaboparopHasi ycTaHOBKa JJIsl OIpeJIesIeHUs] TToKa3a-
Tenei aguabdatel Y MmetogoMm Kiemana u Jlezopma.

7. JlabopaTopHas yCTaHOBKA JUIsl POBEPKH 3aKOHA BO3-
pacTaHus SHTPONUU B mpouecce auddy3uu razoB Ha
MOJICJIU TTepEMEITUBAHUS 111aPOB.

8.JIabopaTopHasi ycTaHOBKa JJisl IPOBEPKH 3aKOHOB BO3-
pacTaHus SHTPOIUH B MPOIIECCE TEIUIOOOMEHA.
9.YcranoBka abopaTopHas Uil H3y4eHUs! 3aBUCUMOCTH
CKOPOCTH 3BYKa oT Temneparypsl "MP-C3-M"

10. YcranoBka nabopaTopHasi JUisi UCCIEIOBAHUS Tel-
noemkocTu TBepaoro tena "MO-TET-M".

11. YcranoBka mnaGoparopHas Ui ONpPEICICHUS YHH-
BepcalibHOM razoBoil nocrosuHoil "M®-OI'TI-M".
12.Ctena nabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MepuTenbHbIIl HHCTPYMEHT.

YyeOHass ayauTopust Ui TpoBe-
JIieHus J1abopaTopHBIX pabot: Jla-
OopaTopusi DJIEKTpUYecTBa U OIl-
THUKHA

JlabopaTopHble YCTaHOBKH, HM3MEpUTEIbHBIE MPUOOPHI
JUISl IPOBEICHUSI JTA0OPATOPHBIX padoT:

1.JTaGopaTopHasi ycTaHOBKa MAJIsi HWCCIEIOBaHUS DIEK-
TPOCTATUYECKOTO TTOJIS C TIOMOIIBIO OJJMHAPHOTO 30H1A.
2. YcTaHOBKa 715 IIYHTUPOBAHUS MIJUTHAMIIEPMETPA.

3. YcraHoBka na0opaTopHas AJis ONpeAeNeHUus] UHIYK-
TUBHOCTH COJICHOM/Ia U MAarHUTHOM MPOHUIIAEMOCTH.

4. YcraHoBka jmabopaTopHas Ui M3Yy4EeHHs] pe30HaHca
HANPSDKEHUHN U OTpeielIeHUs] UHIYKTUBHOCTH

5. JlabopaTopHasi ycTaHOBKA JJII U3y4€HHUsSI IJTUHBI CBE-
TOBOM BOJIHBI U XapaKTEPUCTUK TUGPAKIIMOHHON pe-
IIETKH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl OTIpe/IeJIeHHs payca
KPUBU3HBI JIMH3BI U JTTAHBI CBETOBOW BOJIHBI C TIOMOIIBHIO
koJier; HerotoHa.

7. JlabopaTopHasi yCTaHOBKA JJIsl OTIPEJEICHUS KOHIIEH-
TpaImuy pacTBOPOB caxapa U MOCTOSHHON BpallleHusl.

8. IcTOYHMKY TUTaHMSI TOCTOSTHHOTO TOKA.

9. Marasun emkocrteit Time Electronics 1071.

10. Marasun emkxoctu P-513.

11. Mara3un unayktuBHocteil Time Electronics 1053.
12. Mara3unsl conpotuBienuii P-33.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

13. Mynbtumetpsl nuppossie MAS-838.

14. MynsTumerpsl APPA 106,203,205.

15. Ocummnorpad neyxkanansubiii GOS-620 FG.
16. ITonspumerp CM.

17.MepuTenbHbIil HHCTPYMEHT.

VueOHasi ayauToOpus Ui TMPOBe-
JeHus 1abopaTopHbIx padot: Jla-
OopaTopusi aToMa, TBEPIOrO Tena,
sapa

JlaBoparopHble YCTaHOBKH, HM3MEpPUTEIbHBIE MPUOOPHI
JUIS IPOBE/ICHUS TAOOPaTOPHBIX paboT:

1.JIabGopaTopHas ycraHoBka s "M3ydeHHs] BHEUTHETO
dorordpdekra”.

2. YcraHOBKa AJisl U3Y4YEeHHs CIIEKTpa aToMa BOJOpOa U
orpeieNieHus MOCTOssHHON Pundepra.

3. YcraHoBka yiabopaTopHasi AJisi ONpeJesieHUs MOTEH-
1yasna Bo30y>KIeHus rasa.

4. YcTtaHoBKa AJis OINpeieieHusl JJIMHbBI TpoOera 4yacTHuil
B BO3/IyXeE.

5. M3meputens ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. MynsTumetpsl APPA 205, 207.

8. Ocmmorpad nByxkanansHbiii GOS-620 FG.

9. MepurenbHbI HHCTPYMEHT.

VY4eOHble ayaIUTOpPUH U TPOBE-
JEHUSl TPAKTUYECKUX 3aHATHH,
TPYIIIOBBIX M HWHIUBHIYAJIBHBIX
KOHCYJbTAallMi, TEKyHNIEro KOH-
TPOJIA M IPOMEKYTOUYHOM arre-
CTallMH

WHTepakTuBHAsA AOCKA, IPOEKTOD;
Jlocka, MyJIbTUMEUIHBIN IPOEKTOP, IKPaH.

ITomemenust miasd CcaMOCTOSITEIE-
HOM paboThl 0OyUaroIUXCs

[Tepconanbubie kKommbioTepsl ¢ naketom MS Office, ¢
BBIXOJIOM B VHTEpHET M C JOCTYIOM B 3JIEKTPOHHYIO
MH(pOPMAIIMOHHO-00PA30BATEIBHYIO CPEy YHUBEPCUTE-
Ta.

Ilomemenne s XpaHeHUs U
npodumakTU4eckoro o0CIy)uBa-
HUS yueOHOro o0opy10BaHus

Cremnaxu U1l XpaHeHUs: y4eOHO-METOANYECKON JIOKY-
MEHTalUH, CTeJUIaXH U cei(bl A XpaHEeHHUs y4eOHOro
000py/I0BaHuUsl, HHCTPYMEHTHI JUIsl pEMOHTa 000py0Ba-
HUSL.
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