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1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

Llenbto ocBoeHUS AUCUUILIMHBL «Du3uKa» sBIsETCS (OPMUPOBAHUE Y OOYYArOIIMXCS
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 MpoeCCUOHANTBHON AEATEIbHOCTH M MPHUBJIEKATh JUISI WX PEIICHHUS] COOTBETCTBYIOIIMIA
(bU3UKO-MaTEeMATHYECKUH ammapar.

2 MecTo AUCHUIUIMHBI (MOAYJsl)) B CTPYKType o00pa3oBaTeIibHOW NPOrpaMmbl
NMOAroTOBKM 0akajaBpa (MarmcTrpa, Cnenmaaucra)

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

Jlist u3ydeHus TUCIUTUTHHBI HEOOXOIMMbI 3HAHUSI, YMEHUS U BIaJICHUS, CHOOPMUPOBAHHBIE
B pe3yJbpTaTe M3y4YeHHs AUCUUIUIMH 0a30Boil yactu «Matemaruka» u «Xumus». M3 obnactu
MaTEeMAaTHKH OCOOCHHO BaKHBI TaKWe KIIOUEBBIC pasjeibl, Kak guddepeHuanbHoe U
MHTETpAJIbHOE HCUUCIICHUEe, pelieHre audQepeHInanbHbIX ypaBHEHUN, JIMHEWHas anreodpa,
aHaMTH4YeCKass reomeTpus. M3 Kypca XMMHUM HYKHBI 3HaHUS O CTPYKTYpE IEPUOIUYECKOMN
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 U CpelcTBa u3MepeHui», «Teoperudeckue
OCHOBBI AJIEKTPOTEXHUKHNY, «DPU3MKAa KOHJIEHCUPOBAHHOTO COCTOSHUSY, «DPU3NUECKHUE OCHOBBI
ANEKTPOHUKN Y, «ITEKTPUUECKHE MAIIUHB», «MarHuTHBIC 3JIEMEHTHI 3JIEKTPOHHBIX YCTPOHCTBY,
«OCHOBBI 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX).

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHUS
AUCHUILVIMHBI (MOYJIsS) M INIAHMPYeMbIe pe3yJbTaThbl 00y4eHust

B pesynbrate ocBoeHus qucHUIUIMHBL «Pu3nka» oOydaromuiics NOJDKEH o0najgaTh ciie-
JQYIOIIMMH KOMIETCHIMSIMHU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaThl 00y4eHUs

KOMIICTCHIIUHU

OIIK-1 — cnocoOHOCTBHIO NPEACTABIATH A/eKBATHYI) COBPEMEHHOMY YPOBHIO 3HAHMIii
HAYYHYI0 KAPTHHY MHPa HA OCHOBE 3HAHHMS OCHOBHBIX IOJIOKEHHMI, 3AKOHOB M METO10B
€CTEeCTBEHHBIX HAYK H MATEeMATHKHU

3Hath — OCHOBHBIC TOHATHS M 3aKOHOMEPHOCTH (PU3MKH, CYHIHOCTH NPOILIECCOB U
SIBJICHUH, IPUBOIAIINX K HOHUMAHUIO COBPEMEHHON HAyYHON KapTUHBLI MUPaA

YmeTb — IIOHMMAaTh COBPEMEHHYIO HAy4YHYIO KapTUHY MHpPa C TOYKHU 3PEHUS KIACCH-
4eCKON (PM3UKU M KBAHTOBBIX MPECTABICHUN

Branets — TIOJHOCTHIO CPOPMUPOBAHHBIM IMPEACTABICHUEM U TTOHMMaHUEM Hay4dyHOU
KapTHUHBI MUpPa, aICKBATHON COBPEMEHHOMY YPOBHIO 3HAHUM

OIIK-2 - cnoco0HOCTBIO BBISIBJISITH €CTECTBEHHOHAYYHYH CYIIHOCTH MPodJeMm,

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

3HaTh — OCHOBHBIC 3aKOHBI (DM3UKH B 00JIACTH MEXAaHWKH, CTATUCTUYECKON (HU3UKHU
Y TEPMOJWHAMHUKH, dJICKTPUIECTBA U MAarHETU3Ma, BOTHOBOM M KBAHTOBOH OTI-
THUKH, aTOMHOH U SAepHON (PU3UKM U (PU3UKU TBEPIOTO Tela, TPAaHHIIBI IIpUMe-
HUMOCTH ITHX 3aKOHOB M (DU3NYECKYIO CYIIHOCTH SIBIICHHH M TIPOIIECCOB, TPO-
HUCXOISAIIMX B IIPUPOLE;

— METOJIbl aHAJIM3a M MOJICIIMPOBAHUS (PH3HMUECKUX MPOIECCOB;




CTpyKTypHBI
JJIEMEHT

KOMIICTCHII M

[Tnanupyemblie pe3yabTaThl 00y4eHUs

— METOJIbl U MOJAXOAbl K TEOPETUUECKOMY U SKCIIEPUMEHTAIbHOMY HCCIIE0-
BaHHIO, IPUMEHSEMbIE B (DU3UKE U PACIPOCTPaAHSIOIINUECS HA Ipyrue obiacTu
3HAHUH

YMeTn

— MpuUMEHATh (pu3nueckue 3aKOHbl U (PU3UKO-MATEeMaTUYECKUI anmapar Jyis
pelIeHus 3a/1a4 B paMKax (GU3UKUA U CMEKHBIX JUCIHILTNH;

— HCIOJNb30BaTh (PU3NUECKHE MOJEIH JIJIsl ONUCAaHUS PEeabHBIX MPOIECCOB;

—  U3MepATh (PU3NYECKHE BEJIWYMHBI C MOMOLIBI0 MPHUOOPOB, MPOU3BOIAUTH
00pabOTKy 3KCIEpUMEHTAIBHBIX JTAaHHBIX U aHAIM3UPOBATh MOJyYEHHBIE pe-
3yJbTaThl

Bnaners

—  OIIBITOM pEIICHHS THITOBBIX M 00JIee CI0XKHBIX (PU3NYECKUX 3a/1a4;

— HaBBIKAMHU PaOOTHI ¢ PU3NUECKUMU PHOOpaMH U 000PYIOBaHUEM;

— MeTOJaMH IMpOBeAeHUs (PU3MUYECKHX W3MEPEHUH, pacueTa BEJMYMH U aHa-
JIM3a TOJTYYEHHBIX JJAHHBIX




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)

OO0mmas TpyI0eMKOCTh TUCIUIUINHBI cOcTaBisieT 15 3adeTHbix eaunuil 540 aka. 4acoB, B TOM YHCIIE!

KOHTakTHas pabora — 38,8 aka. 4acos:

— ayauTopHas — 32 aKaj. 4acoB;

— BHeayauTOpHas — 6,8 akas. yacoB
camocrosTensHas pabora — 479,9 akan. 4acos;
MOATOTOBKA K 3k3aMeHy — 17,4 akaj. Jaca,
MOJIMOTOBKA K 3aueTy — 3,9 akaj. gaca
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1. Mexanuka 1
1.1. Kunemarnka mocrymartenbHoro u Bpa-| 1 | 0,5 0,2 20 |IIpopabotka Jeknwii, wu3yde-|BreimomHenue u 3amura 1abopa- |OINK-1 -3
[ATETLHOTO JIBHKEHUS HUE TEOPETUYECKOro MaTepua- TopHoil padotsl "Ilpumenenue |OIIK-2 — 3y
1.2. lunamuka mocrymnareinbHoro u Bpama-| 1 | 0,5 0,1 20 |7ma, WMOATOTOBKAa K BBIMOJHE-|3aKOHOB coXpaHeHus s onpe- |OIIK-1 -3
TEJIHHOTO TBUKCHHS HHIO U 00pabOTKa pe3ynbTaToB|AenaeHus ckopocty nonera my- |OIIK-2 — 3y
1.3. 3aK0HBI COXpaHECHHS B MEXaHUKE 1 05| 2,11 0,2 25 |nabopaTopHbIX pabot, peme-|au". BeimonHenne KoHTPonbHOI |OITK-1 — 3y
HHE WHJMBUIYalbHBIX KOH-|paboTel Ne 1 "Mexanuka. Mo-  |OIK-2 — 3y
1.4. Mexanuueckue KojaeOaHus ¥ BOTHBI 1105 0,2 20 |TPOIBHBIX paboT JeKynsapHas gusuka u tepmo-  |OIIK-1 — 3y
JUHaMHKa' 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 padota, 1 KoH-
TpOJbHas paboTa
2. MonekynsapHas ¢uszuka ¥ TepMoguHaMu-| 1
Ka
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2.1. Cratuctuueckas ¢usuka u moiekymsip-| 1 | 0,5 0,1 16 |IIpopabotka nekuuii, usyde-| BeimonHenue u 3amuTa nabopa- [OIIK-1 -3y
HO-KWHETUYECKAsI TEOPUs HUE TEOPETUYECKOro Marepua-| TopHo# padotsl "Onpenenenne |OIMK-2 — 3y
2.2. TepmoauHaMuka 1105 2/11 0,2 | 22,4 |na, NOArOTOBKa K BBINOJIHE-|IOKa3aTeNs aauadarsl y Meto-  |OITK-1 — 3y
HMIO U 00paboTKa pe3ynbraroB| oM Knemana u lezopma". Bel- |OINIK-2 — 3yB
2.3. ®usnkKa peabHbIX Ta30B U KUJIKOCTEH 1 (05 8 |maboparopHbIX paboOT, pelle-|IOIHEHUE KOHTPOILHOM paboTel (OITK-1 — 3y
HHE HWHIMBUIyalnbHbIX KOH-|Ne 1 "Mexanuka. Monekynsap- |OITK-2 — 3yB
TPOJILHBIX pabOT Has (pu3uKa ¥ TepMOJMHAMHUKA'"
Htoro no pazneny 1115| 2/ 0,3 | 46,4 1 naGopaTtopHas pabora, 1 KoH-
TpoJbHas paboTa
3. DIEKTPUUECTBO U MAarHETU3M 1
3.1. DnekTpocTaTndecKoe moiie 1104 0,2 15 |IIpopaboTtka nekuui, wuszyde-|Brimonnenue u 3amura mabopa- |OIIK-1 -3y
HUE TEOPETUYECKOr0 MaTepua-|TopHOH padoTsl "Pacmmpenne |OIIK-2 —3yB
3.2. DAEKTpOCTaTUUECKOE MOJIE B BEUIECTBE 11104 10 |ma, DmOArOTOBKAa K BBINOJHE-|IpeAena usMepenus ammnepmer- |OIMK-1 — 3y
HUIO U 00paboTKa pe3ysbTaToB|pa U BOJIbTMETpa ocTogsHHOro |OIMK-2 — 3yB
3.3. IloCcTOAHHBIN INEKTPUUECKUN TOK 1 (04| 2/11 0,2 20 |mabopaTopHEIX paboT, peme-|Toka". BeimonHenne KOHTponb- |OIMTK-1 — 3y
HHME HHIMBUIYaJbHBIX KOH-|HOM paGoTel Ne 2 "Onekrpuue- |OITK-2 — 3y
3.4. MarauTHOe Tone B Bakyyme u B Beme-| 1 | 0,4 0,1 15 |TpPOJNBHBIX paboT CTBO M MarHetusm. Boanosas OIIK-1 -3y
CTBE onTHKa” OIIK-2 — 3yB
3.5. DnexkTpoMarHuTHasT UHAYKIIHS 11104 0,2 15 OIIK-1 -3y
OIlK-2 —3yB
3.6. DnexTpuueckue kKonebanus u nepemen-| 1 | 0,4 15 OIIK-1 -3y
HBIN TOK OIIK-2 — 3yB
Hroro o paszneny 1124 2111 | 0,7 90 1 mabopartopHas padora, | KOH-

TPOJIbHAA pa60Ta
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4. BonHoBas onTHKa 1
4.1. D1eKTpOMAarHUTHBIE BOJIHBI 11104 0,1 10 |IIpopabotka nekuuii, usyde-| BeimonaHenue u 3amuTa nabopa- [OIIK-1 —3y
HUE TEOPETUYECKOro MaTepua-| TopHo# padotsl "Onpenenenne |OIMK-2 —3yB
4.2. NntepdepeHius CBETOBBIX BOJH 104 0,1 15 |ma, HOAroTOBKAa K BBINOJIHE-|AJIMHBI CBETOBOM BOIHBI U Xa-  |OIIK-1 — 3y
HMIO U 00pabOTKa pe3yNbTaToB|paKTepUCTUK Judpakiuuonnoi |OITK-2 — 3yB
4.3. lucdpakiys CBETOBBIX BOJTH 1104 2/11 0,1 | 18,4 |naboparopHeix paboT, pemie-|pemerku”. Bomonnenue kon-  (OIIK-1 -3y
HHEC MHIMBUIYAIbHBIX KOH-|TPOIbHOH paboTel Ne 2 "Onek- |OIIK-2 —3yB
4.4. BzaumMoeiCTBHE CBETA C BEIIIECTBOM 1 /04 8 |TpoabHBIX paboT TPUYECTBO U MarueTusm. Bon-  |OINK-1 - 3y
HOBas OINTUKa" OIIK-2 — 3yB
Hroro mo paznmeny 1116 211 | 0,3 | 514 1 maGopartopHas pabora, | KOH-
TpoOJbHAs 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 |I[IpopaboTka Jekmuii, wu3yde-| BreimomHenue u 3amura rabopa- |OIMK-1 — 3y
HHE TEOPETUYECKOro MarepHa-|TopHbIX paboT "HccnenoBanue |OIIK-2 —3yB
5.2. KBanToBast MexaHHKa 2 108 0,4 30 |[1a, TOATOTOBKA K BBIINOJHE-|XAPAKTEPUCTUK BAKYYMHOTO OIIK-1 —3yB
HUIO ¥ 00paboTka pe3ynbraToB|dorosnementa” u "Onpenene- |OIIK-2 — 3yB
5.3. ®u3uka atoma 2 |1 (2051 ]| 04 40 |mabopaTopHBIX paboT, pelle-|HUE IIaBHbIX KBaHTOBBIX Yncen |OIIK-1 - 3yB
HHME HHIMBUIYalbHBIX KOH-|BO30YKIEHHBIX COCTOSHUM aTo- |OITK-2 — 3yB
TPOJBHBIX paboT Ma BoZiopoaa". BeimosiHeHue
KOHTPOJILHOHM paboTs! Ne 3
"KBanToBasi, aToMHas U siepHas
¢uzuka"
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Utoro no pazneny 2 3 |4/A51 | 1,2 110 2 mabopaTopHBIX paboThI, 1
KOHTpOJIbHAs paboTa
6. ®u3nka TBEPAOro Tella ¥ ATOMHOTO sipa | 2
6.1. KBanToBas craructuka u Qu3uka TBep-| 2 1 30 [IIpopabotka Jekmnwii, wu3yde-|BreimomHenue u 3amura tadopa- |OIIK-1 —3yB
JIOTO TeJia HUE TEOPETUYECKOro MaTepua-|TopHoil padotsl "Onpenenenue |OIIK-2 —3yB
6.2. SlnepHas pusnka 2 152051 | 08 40 |ma, MOATOTOBKA K BBITIOJIHE-|MAKCHMAILHOW SHEPTUH [3- OIIK-1—3yB
HHIO U 00pabOTKa pe3ysbTaToB|4acTUll U uaeHTH(Gukanus pa- |OIIK-2 —3yB
6.3. ®usmka 37MeMeHTapHbIX Yactuil U co-| 2 | 0,5 17,1 |maGopatopHbIX pabOT, perie-|AMOAKTHBHBIX MIPEIapaToB . OIIK-1 - 3yB
BpeMeHHasl pu3ndeckas KapTUHa MUpa HHE WHJMBUIYalbHBIX KOH-|BbInonHeHHe KOHTPONLHOM pa- |OITK-2 — 3yB
TPOJBHBIX padboOT 6o1s1 Ne 3 "KBanrtoBas, aroMHast
u siiepHas ¢pusnka”
Hroro mo paszneny 2 3 |2/05M1| 08 | 87,1 1 maGopartopHas pabora, | KOH-
TpoJbHAas paboTa
HToro no kypcey 2 | 6 6/21 2 1971 3ader, 1 koHTpOIbHAsA padoTa
HToro mo gucuunjimHe 1-2 | 14 | 14/6M 4 14799 2 3K3aMeHa, 3a4eT, 3 KOH-
TPOJIbHBbIE PA0OTHI




5 OopazoBaresbHbIe U HH(POPMAIIMOHHBIE TEXHOJIOTHH

B mponecce mpenonaBaHus ITUCHMILIHHBL «DH3UKA» TPUMEHSIOTCS TPAIULUOHHAS |
MOJTyJIbHO-KOMITETEHTHOCTHASI TEXHOJIOTHH.

M crionb3yroTes ClaenyroImne BUIbI JTCKITHIA:

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

Jekyus-ungopmayus — B 3Toi popMe U3naraeTcs OCHOBHAS YaCTh MaTEpUAa;

0030pHas nekyusi — B 3aKIFOYUTEIILHOW YacTH W3YYCHHS JUCIUIUIAHBI, TTOCBSIICHHOW
COBPEMEHHOW (DM3MUECKON KapTWHE MHpa, a TaKKe MPU CUCTEMATH3AIMK W 0000IICeHUU
OTJENILHBIX Pa3/IeiioB;

npobnemuas nekyusi — WUCTONB3YETCS KaK JJIEMEHT B COCTaBe JICKIUH, KOrjaa Iepesn
CTYJICHTAMH CTaBUTCS HEKOTOpas NpoOjemMa W Mpemiaractcs HAWTH TOAXOIbl W IYTH K ee
PENICHHUIO;

JleKyusi-eu3yanuzayusi — JICKIMA C TPUMCHEHUEM (U3NYECKUX JICMOHCTpaluid ¢
OOBSCHEHUEM TPOUCXOSIINUX SBICHUH, a TAaKKEe KOMIBIOTEPHBIX CHUMYJSIUNA H Y4eOHBIX
(GUIBEMOB.

Bce BBl neKnid IPOBOAATCS C UCTIOIB30BAHUEM MYJIbTHMEIUHHOTO 000PYIOBAHHUS.

[lpakTuyeckue 3aHATHS BKJIIOYAIOT B ceOsl Takue METOIbI OOyuYeHHs, KaK yueOHas
ouckyccusi, B X0J1e KOTOPOU CTYJIEHTHI U3JIaral0T CBOE MHCHHE W OOMEHUBAIOTCS B3TJISAaMH Ha
npodaeMy, agpucmuyeckas beceda, CTAMYIUPYIOIIAs KOJUIEKTUBHOE MBIIIICHUE U COBMECTHBIN
MOKCK OTBETa Ha cPOPMYITUPOBAHHBIN BOIIPOC WK 33]1aqy.

[Ipu npoBereHUH J1aOOPATOPHBIX 3aHATHH MNPAKTHKYETCs paboma 6 komande (2-4
YyeJIoBeKa) U ucnodib3oBanue | T-uemooos it 06pabOTKH pe3ynbTaTOB JIA0OPATOPHBIX PadoOT.

6 YueOHO-MeTOAMYeCKOe o0ecledeHrne CaMOCTOSITeIbHOM padoThl 00y4YarOLIUXCsl

[To mucummmne «duzukay st 3a04HON (HOPMBI 00YUEHUS TIPEAYCMOTPEHA BHEAYIUTOP-
Hasl caMOCTOATeIbHas paboTa o0yJaronxcs, KoTopas 3aKidaeTcs B IpopadoTKe JNeKInid, ca-
MOCTOSITEJIBHOM H3Y4YEHHHM TEOPETHYECKOTO MaTepuaja, MOJIrOTOBKE K BBIIOJHEHHUIO Jlabopa-
TOPHBIX paboT, 00paboTKe pe3ynbTaTOB U3MEPEHUN U BHITIOJTHEHUH TPEX UHIUBUIYaTbHBIX KOH-
TPOJIBHBIX PadoT.

Hpumepubte eapuarHmbsbl KOHmMpPOJ1bHbIX paﬁom:

Koumponsnan paboma Ne 1 «Mexanuka. Monexkynapuas gpuzuka u mepmoouHamuxka)

1. Touka nBuxercs B iockoctd XOY 1o 3akoHy: X = 2Sin ot, y = 2(1 + cos wt). Haiitu
MyTh, TPOUJEHHBIN TEJIOM 3a 2 C, YroJ MEXIy BEKTOpaMu CKOPOCTH V U YCKOPEHUS & U TPACKTO-
puto asmwxkenus y = f ().

2. lllap ckaTwIBaeTCs MO HAKJIOHHOM TUIOCKOCTH ¢ yrioM HakiioHa 60°. Kakyro cKopocTh
OyZeT UMETh LEHTp IIapa OTHOCUTEIHLHO HAKIIOHHOM IMJIOCKOCTH Yepe3 2 C, €ClId ero HavyalbHas
CKOPOCTH ObLIa paBHA HYIO?

3. Teno maccoit M = 1 kr, netsiee co CKOpocThio V = 4 M/c, pacnaiaeTcs Ha JABa OCKOJIKa,
Macca 0JHOro u3 Kotopbix M = 0,6 kr. CKOpOCTh 3TOr0 OCKOJIKA MEPHEHINKYISIpHA Ha4yaIbHON
CKOpOCTH TeJia U paBHa U; = 5 m/c. UeMy paBeH MOJyJlb CKOPOCTH BTOPOTO OCKOJIKa?

4. ToHKUI OJHOPOJHBIN cTep>keHb UIMHOM L = 48 cM MoKeT BpalaTbcsi BOKpYT TOPU30H-
TaJIbHOM OCH, TMPOXO/SAIICH Ha paccTOSHUM 1/3 ero JAIMHBI OT OAHOTO U3 ero KoHIoB. Ompene-
TuTh Tieprol T MabIx KOeOaHu CTepKHSI.



5. T'a3000pa3Hblii BOJOPO, HaxoauBIIuiicss npu Temreparype t = 2 °C u gaBneHun p =
5 . .
10° ITa B 3akpbiTOM cocyne o0béMoMm V = 5 1, oxnmaanmu Ha AT = 55 K. Haiitu npuparienue
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 onmuka»

1. Ha nByx GecKOHEUHBIX MapaJUIeIbHBIX TIOCKOCTAX PAaBHOMEPHO PacIIpE/IEICHbI 3apsiabl
C IIOBEPXHOCTHBIMHU IUIOTHOCTSAMHU G1 U Go. ONpeNeNnuTh HAPSHKEHHOCTD dJIEKTPUYECKOTO MOJIS:
MEX/y TUIOCKOCTSIMH; BHE TuIOcKocTel. [TocTponTs rpadmk n3MeHeHUs HApsKEHHOCTH TTOJIS
BJI0J1b JIMHUH, IEPICHIUKYIISIPHON Tu1acTuHaM. [Ipunsats 61 = —206, 62 =6, r1e ¢ = 80 HK/M,

2. JIBa ucrouHuka c 3.4.c. € = 6,5 B u &2 = 3,9 B 1 ouHaKOBBIME BHYTPEHHUMH COTIPO-
TuBJIeHUsIMU 110 2,0 OM coeMHEHbI MapajuieIbHO U MOKIIOUYECHBI KO BHEIIHEH MU COMPOTHUB-
nenuem 9,0 Om. OnpeaenuTh TOKH 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, BpaIlaloIIeicss B OTHOPOAHOM
MarHMuTHOM I10JIe, MarHUTHasE UHAyKIus kotoporo B = 0,5 Tu, ecnu aMruinTyaa HaBeJACHHOU B
pamke DJIC emax = 10 B. ITnomane pamku S = 200 CMZ, a urcio BuTKkoB N = 20. Och BparnieHus
NEPNEHAUKYIISIPHA BEKTOPY MarHUTHOM MHAYKIIMH.

5. Ha crexnstHubIil kiuH (N = 1,5) magaer HOpMaIbHO MOHOXPOMATHYECKHUIA CBET C JUTHHOI
BONHBI A = 582 HM. [Ipenomsronuii yron knmHa paBeH 20 . Kakoe uncio TeMHBIX nHTEpde-
PEHLIMOHHBIX MOJIOC MPUXOIUTCS HA €IUHUILY JUTUHbI?

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

Konmponvnasa paboma Ne 3 «Keanmoesan, amomnan u adepuan gpuzuxay

1. TemnepaTypa BHyTpeHHEH MOBEPXHOCTH MY(EIbHON MeYH MPHU OTKPHITOM OTBEPCTUU
miomanaso 30 cM? paBHa 1300 K. Cuuras, 4To OTBEpCTHE MEUU M3ITydaeT Kak abCONMOTHO Uép-
HOE TEJ0, ONPEACINTh, KaKasl 4aCTh MOIIHOCTH M3JTy4€HUS PACCEUBAETCS CTEHKAMU €YU, €CIU
notpebisieMas €if MOITHOCTh cocTaBiseT 1,5 kBT.

2. Ha noBepxHoCTb, momaap kotopoit S = 0,01 M exxeMUHYTHO nagaet E = 63 [k ce-
TOBO# SHEPruu (B HAPABICHUH, TIEPIICHAUKYIIPHOM MTOBEPXHOCTH). BBIUUCIUTH CBETOBOE JaB-
JIEHHE Ha 3TY MOBEPXHOCTb, €CIIM OHA: a) MOJHOCThIO OTPAXKAET CBET; 0) MOJHOCTHIO MOTJIOIIAET
CBET.

3. ®oTOH ¢ UTMHOH BONHEI A = 4,3 TIM paccesicsi Ha CBOOOTHOM 3JIEKTPOHE. YTOJ pacce-
SIHUS cocTaBWII /2. ONpeaenuTh SHEPTUIO PacCcesHHOrO (POTOHA U PHEPTHUIO, MPUXOAIIYIOCS Ha
AJIEKTPOH OTHAYH.

4. OueHUTh C TOMOIIBIO COOTHOIIEHUS HEONPENEIEHHOCTE MHUHHUMAIbHYIO KHHETHYE-
CKYIO SHEPTHIO AJICKTPOHA, IBIKYIIETOCS B 00J1acTH, pa3Mep KoTopoi L = 1070 m.
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5. Ompezenuts NepUOJ MONypacnaaa BUCMyTa %0 Bi, €CJIM H3BECTHO, YTO BUCMYT Maccoit

m = 1 r BeiGpaceBaer N = 4,6:10" pB-uactunsat=1 c.

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

Ilepeyenns 1abopaTopHbIX padoT:
1 cemectp

1. JL p. Ne 1 «llpuMeHeHre 3aKOHOB COXpaHEHUs JJIs OMpENEJICHUsI CKOPOCTU TOJIeTa
11321170
2. JL. p. Ne 14 «Onpenenenue mnmokasarens agunadarel Yy metogoMm Kiemana u Jlezopmay

2 cemecTp

1. JI. p. Ne 23 «Pacmmpenue mpenena H3MEpEHUs aMIepMeTrpa M BOJbTMETpa
IIOCTOSTHHOTO TOKa»

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

3 cemecTp

1. JL p. Ne 36 «MccnenoBanue XxapakTepUCTUK BAKyyMHOTO (POTO3IEMEHTAY

2. JI. p. Ne 42 «M3ydeHue crekTpa H3IydeHHMs Bojaoponaa. OmpejaeneHue TIIaBHBIX
KBAHTOBBIX YKCEJ BO30YXIEHHBIX COCTOSIHUI aToMa BOJIOPO/Ia»

3. JL. p. Ne 53 «OmnpeneneHne MakCUMaJIbHOM 3HEPruM B-yacTUIl U WACHTU(DHUKAIMS
panuoaKTUBHEIX IIPENAPATOB)

Hepeqem, TCOPETUYCCKHUX BOIIPOCOB IJIsA npopaﬁoTKn JJCKIIHOHHOTI'0 MaTepHaJia u
CaMOCTOSATEJIbHOI0 U3yYCHUS .

1 cemecTp
Kunemamuka u Ounamuxa nocmynamenbHozo U 8pauiameibH0o20 O8UNHCEHUA

1. Tlonsitue pagmyc-BEKTOpa, CKOPOCTH M YCKOPEHHUs MaTepuaibHOW Touku. CpeqHue u
MT'HOBEHHEIC BEITMIHHEI.

2. llpsimas u obpaTHas 3amauu MexaHUKU. Ponb HayanbHBIX ycnoBuid. [lepemenienue u
IIPOWICHHBIN IyTh.

3. JIBmkeHUe MO0 OKPYKHOCTU. YTOJ MMOBOPOTA, YIIIOBast CKOPOCTh U YIIIOBOE YCKOPEHHE.
CB43b YIJIOBBIX Y JUHEUHBIX BEJIMYHH.

4. KpuBonuHeiiHOe NBI>KeHHE. TaHTeHIMaTbHOE W HOpMalibHOE yckopenue. [lomHoe
YCKOpPEHHE. YTOJI MEXKY CKOPOCTHIO U YCKOPEHUEM.

5. Hueprmanbubie cuctemsbl otcuera. [IpuHiun otHocutensHoctr [anunes. [lepBsiii 3a-
KoH HprotoHa.

6. IlomsTue cuibl, Macchl U ummynbca. [IpuHiun cyneprnosuiinu. OCHOBHOM 3aKOH JU-
HaMHUKH MOCTYNATEIbHOTO ABM>KeHUs. Tpernii 3akoH HeroToHAa.

7. MoMeHT uMIysibca U MOMEHT CHJIbl OTHOCUTENIbHO TOYKH. OCHOBHOE ypaBHEHUE JU-
HaMHUKH BpallaTeIbHOTO IBUKEHUS.

8. Bpamenue BOKpYr HEMOABMKHOW OocH. MOMEHT MHEpPLUH TBEPAOTo Teia. Teopema
[ITeitnepa.

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

1. MWnrerpans! nuxeHns. CBsi3b 3aKOHOB COXPAHEHUSI C CUMMETPUSIMHU MPOCTPAHCTBA U
BPEMEHH.

2. 3aMKHyTas cUCTeMa. 3aKOH COXPAHEHUs IOJIHOTO UMITYJIbCa CUCTEMBI Tell.

3. 3aKoH COXpaHEHHUs IMOJHOTO MOMEHTAa HMMITYJIbCAa CHUCTeMbI Tell. JIBI)KEeHHEe B IIEH-
TPAJILHOM I10JI€.

4. Pabora u MmomHocTh. KnHeTHdeckas 3HEprus NOCTYyHaTEIbHOTO M BPALATEIBbHOIO
JBUKCHUS.

5. KoHcepBaTuBHBIC U AMCCUNATUBHBIE CHIIBI. PaboTa KOHCEpBAaTHUBHBIX M JTUCCHUIIATUB-
HBIX CHIL

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

7. CBs3b MEXIy CHJIOH M MOTEHIUAILHON 3Heprueil. /[Ba crmocoba omucaHus B3auMo-
JICHCTBHSI.

8. Coynapenue AByX Tel. YHOPYruil U HEynpyrui yaap.

Mexanuueckue Koneoanus

YpaBHeHHE rapMOHUYECKUX KOJIeOaHUM U ero pelieHue.
XapakTepucTUKH KojeOaHni (aMILTUTy/a, 4acTOTa, HadanbHas (asa).
MarteMaTuyeckuii 1 PU3NYECKUA MAsSTHUKH.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUN O/IHOTO HarpaBjeHus. buenus.
CrnosxeHue nepreHIuKyIIpHbIX Konebanuii. @urypsl Jluccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHHH U €ro pericHue.
XapakTepUCTUKH 3aTyXalwluX KoJeOaHud (BpeMs pelakcaluu, JTorapuMUYecKHii
JIEKPEMEHT, TOOPOTHOCTB ).
8. DHeprus rapMOHMUYECKHUX U 3aTyXaIOUIMX KoJeOaHU.
9. Brmyxnennsie konebanus. Pezonanc.

NoabkowhE

Ynpyzue ¢onnwi

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

2. CKOpOCTb pacnpoCTpaHEHUs YIPYTUX BOJIH.

3. Kiaccudukanus BoiH mo ¢opme BOIHOBOM moBepxHOCTH. [lmockas, chepudeckas u
LWIMHPUYECKasl BOJIHA.

4. BonHOBOe ypaBHEHHE. Y paBHEHUE JIyda, YpaBHEHHE IIOCKOM BOJIHBI, BOTHOBOE ypaB-
HEHME B 00I1IEM BHUJIE

5. Hanoxenue ynpyrux BoiH. Ctosiqasi BOJIHA U €€ 0COOCHHOCTH.

6. Konebanne HaTSIHYTON CTPYHBI.

Knaccuueckas cmamucmuka

1. Makpocucrema. CTaTUCTUYECKHI U TEPMOANHAMUYECKUI MOAXO0/IbI K ONMMCAHUIO MaK-
pocHuCTEM.

2. JuckpeTHblil HaOOp BennuuH. [ToHATHE BEPOATHOCTH U CpEeTHEH BETMUUHBI.

3. HenpepsiBHbIii Ha00p BenmuunH. OYHKIUS pacrpeesieH s CIIyJaifHON BETMYMHBI U €¢
cBOMCTBA ((PU3UUECKUN CMBICH, pacueT BEPOSTHOCTEH, yCIOBHE HOPMHUPOBKHU, pacyeT CpeIHUX
BEJIMYKH).

4. PacnpeneneHue MOJIEKYII 110 IPOEKIUAM ckopocTell. Pactipenenenue [Maycca.

5. Pacnpenenenne Monekyn mo Moay o ckopocTH. Pacnpenenenne MakcBesia.

6. Hauboiee BeposaTHas, cpeHss U CPETHEKBAAPATHYHAS CKOPOCTH.

7. Pacrnipenenenne MOJIEKYJT MACAJIBHOTO Ta3a IO BBICOTE B IOJIE TSHKECTH 3emiu. Pac-
npenenenue bonpimana. bapomerpuueckas ¢popmyna.
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MKT u nepgoe nauano mepmoouHamuxu

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

2. llousatue creneneid cBOOOABI MOJIEKYINbl. TeopeMa O paBHOPACHPECICHUN SHEPTUU
M0 CTETEHSIM CBOOO/IBI.

3. BuyTpeHHss 3Heprus Kak QyHKIUS COCTOSHUSI CHCTEMBI.
Pabora kak ¢pyHKIUS mporecca.
IlepBoe HauasI0 TEPMOJUHAMHUKHU.
N3oTepmuueckuii, 130XOpUYECKUN U N300apUUECKUN ITPOLIECCHI.
Annabatudeckuii mporecc. YpaBaenue [lyaccona. [Tonmurponudeckue mpoieccsl.
[Tonarue teroemMkocTd. MoiisipHast U yAelnbHas TEIUIOEMKOCTH. TEIIOEMKOCTh IPHU
M30IPOLIECCAX.

N OA

Bmopoe nauano mepmoounamuku. Iumponusn

1. Hampasnenue nporneccoB. CtaTucTuuecKkuit Bec MakpococTossus. CyTb HeoOpaTumo-
CTH.
Bropoe nauano repmoannamuxu. @opmynupoBku Knaysuyca u Kenbpuna.
DHTpoONUs CUCTEMBI U ee cBoiicTBa. Teopema Hepucra.
H3MeHeHne SHTPONHHU B TEIUIOBBIX IIPOIECccax.
OcHoBHOE YpaBHCHHUEC TCPMOJUHAMUKHU. TepMoanHaMqucxne IIOTCHIIUAJIBI.
[Huknuueckuii npouecc. KoadduueHT none3sHoro eicTBUs TEMIOBONW MAIIMHBI.
[uxn Kapno. Teopema Kapno. TepmonnHamuueckas mkaina TEMIIEpaTyp.
Craructuueckuil cmpica sHTponuu. Popmyna bonbimana.

Nk WN

2 cemecTp
Anekmpocmamuueckoe none

1. Cuuel B npupoge. Ponib 371€KTpOMarHUTHOTO B3aUMO/IEHCTBUS.

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

3. HanpskeHHOCTD IEKTPOCTATUYECKOTO TMOJIS.

4. IlpuHUUI CYyNEpPHO3UIMU AIEKTPOCTATUYECKUX MOJIEH JJIsl JUCKPETHOTO U HETIPEPhIB-
HOTO pacnpeeneHus 3aps10B.

5. TloTok BekTOpa HAMPSHKEHHOCTH dJIEKTpocTaTruueckoro mojsi. Teopema ["aycca.

6.[ToTeHIMaNBEHOCTD ANEKTPOCTATUYECKOTO MO, [IpUHIMT CyNepio3ulinu Al MOTEHIIN-

ana.
7.PaboTa 1o nepeMerieHuIo 3aps/a B 3JIeKTpocTaTUYecKoM moJe. TeopeMa o HUPKYIALUY.
8.CBsi3p MEX/1y HAIIPSDKEHHOCTHIO M TOTEHITHATIOM.
9. T'eomerpuueckoe onucanue mossi. CUI0BbIE TUHUUA. DKBUITOTEHIIMATBHBIE TTOBEPXHO-
CTH.

Zluaﬂekmpuku u nposoduuku 6 JJIEKmMPUUECKOM naoiie

1. Dnekrpuyeckuil umnosb. J{UMoIbHBIII MOMEHT.

2. DuexTpudeckoe mnosie B AudnieKkTpuke. [lonspusanus AusneKTpuka.

3. Bexrtop anekrpuueckoro cmemeHus. JAuanekTpuueckas IpOHULAEMOCTb BELIECTBA.
Teopema I'aycca st AUBIIEKTPUKOB.

4. VYcnoBus Ha IpaHMIE pa3jiena ABYX JUAIEKTPUKOB.

5.  DJEKTPOEMKOCTh YEINHEHHOTO POBOIHUKA.

6. KonzaeHcaTop. D1eKTpOEMKOCTb IIOCKOTO0, CHEpPUIECKOro U HMIUHAPUIECKOTO KOH-
JeHCcaTopa.
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CoenuHeHre KOHIEHCATOPOB.
DHeprus 3apsHKEHHOTO KOHIeHcaTopa. [IOTHOCTh SHEPTUH SIEKTPUIESCKOTO TTOJIS.
9. BxioueHHe KOHJIEHCATOPA B AIEKTPUUYECKHUE TICTIH.

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 OHOPOJHOTO YHACTKa IeTH. DIEKTPHIECKOe
HaNpsDKEHUE.

4. ConpotusieHue npoBoaHuka. CoeuHEHNE CONPOTUBICHUM.

5. 3akon OMa jy1st HEOTHOPOIHOTO yuyacTka menu. Ctoponnue cuibl. DJC.

6. IlIpaBuna Kupxroda ais pacuera pa3BeTBICHHBIX IIETICH.

7. Pabota u MOIIHOCTH 3NEKTpHUUECKOro Toka. 3akoH [[xoyns-Jlenua.

8. IlepexomHble MPOLECCH B IEMU C KOHACHCATOPOM.

Maznummnoe none u IIEKMPOMACHUMHAA unoymmﬂ

1. Enunas npupoja 3J€KTpUYECKOTO U MAarHUTHOIO MOJIS.

2. VcToYHMKM MarHUTHOTO Nojst. MarHuTHOE 1oJie ABUKYIIErocs 3apsi/ia U IPOBOIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloTok u HMpKyJIALMS BEKTOpAa MHAYKIMK MarHuTHoOro noJjs. Teopema ['aycca u teo-
peMa O LHMPKYJISALHH.

4. Cuna Jlopenua. JIBnxeHune 3apsyK€HHOM YacTUIbl B MATHUTHOM I10JIE.

5. Cwua Ammepa.

6. MarnuTHOe nose B BemecTBe. HamarHn4eHHOCTb.

7. HanpseHHOCTh MarHUTHOTO MOJIs. MarHuTHas MPOHUIIAEMOCTh BelecTBa. /{uamar-
HETHKU U MTapaMarHeTUKH.

8. ®deppomarneruku. Ousndeckas mpupoja GeppoMarHeTu3ma.

9. 3axoH snexTpomarHuTHOM nHAyKIMM Papazes. [Ipasuio Jlenna. BuxpeBoe anekrpu-
4eCcKoe IoJIE.

10. SBnenue camomnaykuuu. MaaykTuBHOCTH. CONeHOU.

11. Dueprust KOHTypa ¢ TOKOM U MarHUTHOTO IOJIS.

3Jzel<mpultecmte Kolebanua u nepemenublﬁ mokK

KonebatenbHblil KOHTYp. MeXaHU3M BO3HUKHOBEHHS SJIEKTPUUECKUX KOJICOaHUH.
OHeprust JIEKTPUIECKUX KOIeOaHUH.
3aryxaromye Kojaebanus. XapakTePUCTHUKU 3aTyXaIOMUX KOIeOaHmid.
Posib akTUBHOTO CONPOTUBIIEHHS B KOJIeOATEILHOM KOHTYpE.

5. BriHyXIeHHbIe KoneOanus. BekropHas nuarpamma HanpsbkeHuil. Pesonanc Toka. Pe-
30HAHCHAs 4acToTa.

6. CoortHomeHne (a3 MEKIy BHEITHUM HaNPSDKEHHEM, CHIION TOKA U HANPsDKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. IlepemenHslii TOK. IHIyKTUBHOE U eMKOCTHOE corpoTuBiieHue. [lonHoe conportuse-
HUE LEIU IIPU [IEPEMEHHOM TOKE.

8. JleHicTByrolIMe 3HAYCHUS CHIIBI TOKA U HAMPsDKEHUS. MOIIHOCTH IMPH TIEPEMEHHOM TO-
ke. KoadpuimeHT MOHoCcTH.

AN

3ﬂ€Kmp0M£12Hllm1-lble 60JIHbl

1. Cucrema ypaBHeHuid MakcBesia kak 00001IeHHE pa3pO3HEHHBIX SIBICHHUH JIEKTpHye-
CTBa M MArHETU3Ma.
2. CgaoiicTBa ypaBHeHmii MakcBeia. [lpeacka3anue cyiecTBOBaHHs 3JIEKTPOMArHuT-
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HBIX BOJIH.

3. BonnoBoe ypaBHeHue. CKOpOCTb pacpOCTpaHEHUs BOJIHBI M [TOKa3aTelb Iperomiie-
HUS CpEMBbl.

4. Tlnockas 31€KTpOMarHUTHas BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKH.

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

6. Ilkana snekTpoMarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOTO AUAIA30HA.

7. EcTecTBeHHBIN U NOJAPU30BaHHBINA cBeT. Buanl nmossipuzaruu. CTENeHb MOISIpU3aluu
YaCTUYHO MOJISIPU30BAHHOTO CBETA.

8. 3axon Maimoca.

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

10. JIBoitHOe syuenpenomiieHue. Y CTpoicTBO mpu3mMbl Hukoss.

11. OnTuyecku akTHBHBIC BEIIECTBA. BpallieHue IOCKOCTH MOISIPU3aIliy CBETa IIPH
MIPOXOKJACHUH Yepe3 ONTHUYECKU aKTUBHYIO CPEIy.

Humepgepenyun ceemoswix 6011

1. Tlonsarue untepdepenuuu. [IpuHIIMT cynepno3unny A CBeTOBBIX BOyH. Habmoae-
MbI€ M HeHa0Jr01aeMble BEJIMUMHBI.

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

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

4. OnTuyueckuil myTh cBETOBOro Jyya. CriocoObl MU3BMEHEHUsI ONITUYECKOTO ITYTH CBETO-
BBIX BOJIH.

5. CBs3b ONTUYECKON PA3HOCTH XOJa ABYX BOJIH C PA3HOCTHIO ¢a3. Y CIoBUs MaKCUMyMa
¥ MMHUMYMa UHTep(EpEeHIINN B 3aBUCMOCTH OT ONITUYECKOI pa3HOCTH X0/a.

6. Cxewma lOnra. YcnoBust HabmoaeHns nHTEppepeHrn. KoopmHaTel CBETIIBIX U TEM-
HBIX 110JIOC 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 M1 TEMHBIX KOJIEIl B OT-
pPa’kKEHHOM M IIPOXOJISLIEM CBETE.

Hughpakyus u oucnepcus ceemosvix 6011

1. SBnenue nudpakiun. OcoOOeHHOCTh AU(PPAKIIUN CBETOBBIX BOJIH. Judpakuns Opene-
15t u @paynrodepa.

2. Ipunuun Itolirenca-®@penens. YnpoluieHue BEIYUCICHUN ¢ TTOMOIIbIO BEKTOPHOM
JUarpaMmBbl.

3.  udpakuus OpeHens Ha KPYTrJIoM OTBepCTUU. 30HbI DpeHes.

4. Judpakuus @paynrodepa Ha y3KOH IPSIMOIMHEWHOH 1IeTH. Y CI0BUSI MakKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJIa AU(paKIUH.

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

6. VYrnoBas aucriepcus U pa3peniaroias ClloCOOHOCTh TUPPAKIIMOHHOW PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHOU PELIETKE.

8. ®dusnyeckue MPUHIIMIBI TOJOTpad .

9. Hucnepcus cBera. HopmanbHast 1 aHOMaJIbHAs TUCTIEPCHSL.

10. BomnoBoI naket. da3oBas u rpynmnoBasi CKOPOCTH BOJIHBI.

3 cemecTp
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JIN.

Depmu-/1

LN wNE

arONE NoakowhE

NoakowhE

1.

2

Keanmoean npupooa uznyuenusn

TennoBoe uznydeHue adbcoa0THO YepHoro Tena. 3akoHn Credana — bonabpiMana.
3akoH cMenieHust Buna. ['unoresa [1nanka.

DHeprus U uMnyisc GoroHa. /laBinenue cpera.

dotoadpext. 3akonsl potordpdexra. Kpacnas rpanuna pororddexra.
®dopmyna DUHIITEHHA. PEISITUBUCTCKUI U HEPETATUBUCTCKUN (HOTOIPDEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUEHUE.

Oddext Komnrona. ®opmyna Kommnrona.

KopnyckysspHO-BOIHOBOM Ayalnu3M CBETA.

nemenmeol K6AHM OGO MEXAHUKU

BouiHOBBIE CBOMCTBA YACTHII.

Jnuna BosiHbl Ae bpoiinsa. DKkcnepuMeHTanbHOE MOATBEPKICHUE.

[Tpunuun HeonpenenenHoctu I'elizenOepra. CooTHOILIEHNE HEONIPEIETICHHOCTEMN.
BonnoBas ¢yHKIIUS U ee CBOHCTBA.

OcHoBHas 3a1aua KBaHTOBOM MexaHuKu. Y paBHenue Llpénunrepa.

Yactuia B noTeHIMaIbHOU siMe. KBaHTOBaHKE SHEPTUH.

[TpoxoKaeHME YaCTHIIBI Yepe3 MOTESHITUAIBHEIN Oapbep. TyHHETbHBIN YPPEKT.

Teopus bopa u uznyuenue amomog

[Inanerapnas Mogenb aToMa.

IToctynatel bopa.

W3nyueHnue atoma BoJI0opoja U BOAOPOJONOA0OHBIX CHCTEM.
Crnexrpansusle cepun. @opmyna banemepa.

CrieKTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKoH Mo31H.

Amom ¢ mouku 3peHusn K8AHMOBOU MEXAHUKU

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

KBanToBaHne MOMEHTa UMITYJIbCA.

CnuH s5ekTpoHa. [1oHBII MOMEHT JIEKTPOHA.

Cxema sHepreTHuecKuX ypoBHEH aToMa BOJIOpo/Ia.

[TpaBuna or6opa Mpu aTOMHBIX MEPEX0Iax.

3anosHeHnE IEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aTomax. [Tpunium [lay-

Keanmosasa cmamucmuka u 9ﬂel<mponpoeoduocmb meepdblx meii

[IprHIMI TOKAECTBEHHOCTH OJIMHAKOBBIX YACTHIL.

Bbo3onsl u pepmuonsl. Tpu BUAa CTaTUCTHKU: Kilaccuuyeckas, bo3e-DiiHmTeliHa u
Hpaka.

CB0OOIHBIE 1EKTPOHBL. DHeprus PepMmu.

30HHAas TEOPUS TBEPIBIX TEI.

DJIIEKTPONPOBOIHOCTh NOJYIPOBOJHUKOB. 3aBUCUMOCTb ITPOBOJAMMOCTH OT TEMIIEPaA-

CobcTBeHHas ¥ TPUMECHAs! TPOBOAMMOCTD MOTYTIPOBOJHUKOB.
DNEKTPONPOBOJHOCTh METAIIIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS OT TEMIIEPATYPHI.
SIBnenue cBepxnpoBoauMocTH. KBaHTOBasE TEOpHs CBEPXITPOBOJIUMOCTH.

Amomnoe a0po u adepuvle peaKyuu
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SIBnenue paanoakTUBHOCTH. OCHOBHOM 3aKOH PaJiIMOAKTUBHOTO pacrajia.
PannoakTuBHBIE PAOBL.

CocTaB 1 XapaKTEpUCTUKU aTOMHOTO sipa. SIepHble CUJIbL.

KanenwsHas u o6onoueunas monenu siaep. Panuyc snpa.

Macca u sHeprus CBs3U A1pa. Y AeibHas SHEPTHUs CBSI3U.

SlnepHble peakiiu. DHEPrus sIASPHON peaKivu.

SInepnas sHepreTuka.

NoakownpE

Ocobennocmu paouoaxkmugHvlX pacnados

1. VpaBHeHnue u sHEpreTHUECKOE yCiIoBUE a-pacnana. CBsA3b SHEPIUU O.-YACTHULBI C I1e-
pPHOOM MOJTypacnasa.

2. TynuenbHslii 3G dexT npu a-pacnane. CrekTp o-4acTuil.
3. Xapakrtep CIeKTpa y-u3JIydeHHsI.
4. Ilpouecchl B3aMMOJCHCTBHS Y-KBAHTOB C BEIIECTBOM.

5. 3aBUCHMOCTb HHTEHCUBHOCTH Y-M3JIyd€HHs OT TOJIIMHBI €105 BemecTBa. CpaBHEHUE
IIPOHUKAOIEN CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3IYUECHHUS.

6. Tpu Buaa B-pacnana. DHepreTuueckuil cnekTp P-uactuil. ['unoresza HeUTpUHO.
7. 3akoHbl coxpaHeHus npu P-pacnaze. Jlentonsl. JlenToHHBIN 3apsi.
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7 OueHoYHbIE CPeACTBA JJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) HﬂaHpreMbIe pe3yJdbTaThbl Oﬁy‘leHl/lﬂ H OLICHOYHBIC CPEACTBA JIA IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1neHOYHBIC CPEACTBA

OIIK-1 - cnoco0HOCTHIO NnpeacraBjadaTb ai€cKBAaTHYI0O COBPEMEHHOMY YPOBHIO 3HAHUH HAYIYHYI0 KaPpTHHY MUPaA HA OCHOBE 3HAHUSA OCHOBHBIX l'lO.]'IO)KCHHﬁ,
3aKOHOB U ME€TOAOB €CTCCTBCHHBIX HAYK U MATEMATUKHU

3HaTe

— OCHOBHBIE TIOHSATHSI U 3aKOHOMEPHOCTH
buU3MKYM, CYIIHOCTh MPOIECCOB U SIBJICHHIA,
NPUBOAAIIMX K TOHMMAHHUIO COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpa

Hepeqenb TEOPETUYECCKHUX BOIIPOCOB K IK3aMEHaM:

1 cemecTp

1. Kunemaruka mocrynareiabHoro nBuxkeHus. lloHsATue paaumyc-BeKTOpa, CKOPOCTH U
yckopenus. Hauanenbie ycnoBus. [Ipsimast u oOpatHas 3a1a4i MEXaHUKH.

2. WuepumanbHble cuctemsbl orcyera. [loHATHE CHIIBI, MacChl M UMITYibca. OCHOBHOM
3aKOH JUHAMMKH IIOCTYNATEIbHOTO JBUKCHMUS.

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

4. ]JlBa cmocoba omucaHusi B3auMOJACHCTBUA. [[BI)KeHHE YacTUIIBI B OJJTHOMEPHOM CTa-
HUOoHapHOM nosie. CBsI3b MEXy CUIIOW U IOTEHLUAIbHON YHEPTUEH.

5. OOmee noHATHE O BOJIHAX. XapaKTepUCTUKHU Oeryieil BoiHbl. BoiHOBOE ypaBHEHUE
IIJIOCKOHM BOJIHBL.

6. [ocrymatel DitHmTeiiHa. 3amesieHne BpeMeHH. JIOPEHIIEBO COKpalleHHe JJTHHEL.
PenstuBucrtckue naBapuanTel. MiHTEpBaI.

7. Makpocuctema. MUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CUCTEMbI. CTaTUCTUYECKHIl
noaxon. IloHATHe BEpOATHOCTH U CPEIHEN BEINYNHBI.

8. ®DyHKums pacrpeneneHus cayJaiiHOW BeTHUUHBI. Pacmpenenenue MOJeKyI 1o mpo-
EKLUSAM CKOPOCTEH.

9. Monuens uaeansHOTO ra3a. JlaBjieHne u Temreparypa ¢ TOUYKA 3peHHs] MOJIEKYIISIPHO-
KMHETUYECKON TEOpUHU. Y paBHEHUE COCTOSIHUS UJI€AIbHOIO Irasa.

10. IIpobrema HEOOPATHMOCTH TEIUIOBBIX IPOIECCOB. DHTPONHS CUCTEMBI U €€ CBOW-
crBa. Teopema HepHcra.

11. Craructuyeckuii Bec MmakpococtossHus. CyThb HeoOpatumocTu. CTaTHCTHYECKHM




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

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

2 cemecTp

1. Cunbl B3auMMOAEHCTBHS B INpHUpone. DJeKTpocTatuueckoe nojie. 3akoH Kyiona.
HanpshKeHHOCTB AIIEKTPOCTATUIECKOTO MO, [[puHIHIT Cynepo3UIHH.

2. Tlorenumain. Teopema 0 HUPKY/ISILMKA BEKTOpA HAIPSKEHHOCTH 3JIEKTPOCTATUUECKO-
ro nosst. CBsi3b MEXTy HaPSHKEHHOCTHIO U TOTEHIIHAJIOM.

3. Dnexkrpuyeckuil Tok. IImOTHOCTE TOKa. YpaBHEHHE HeNpepbIBHOCTH. 3akoH Oma B
muddepeHIransHOM hopme.

4. Enunas npupoja 31eKTpUUecKoro 1 MarHuTHoro nods. Ilone aBrkyierocs 3apsina.
[IpuHuMn cynepno3uuu MarHuTHeIX nojieil. 3akon buo-Casapa.

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

6. 3axoH snekTpoMarHuTHOM uHAykuun Papanes. Ilpasuno Jlenna. Buxpesoe anek-
TPUYECKOE TI0JIE.

7. Cucrema ypaBHeHMIH MakcBemia kak 0000IIeHNe pa3po3HEHHbBIX SBICHUHN 3JEKTpU-
YecTBa M MarHeTuzMa. MaTepuaibHbIe YpaBHEHUSI.

8. CgoiicTBa ypaBHeHuit MakcBenna. IIpeacka3anue cynecTBOBaHHs 3JIEKTPOMarHuT-
HBIX BOJIH.

9. Cnoco6»l nonspuzanuu ectectBeHHoro csera. I[Ipusma Hukons. Bpamenue ninocko-
CTH TIOJISIPU3ALIMHU CBETA TP MPOXOXKACHUH Yepe3 ONTUIECKH aKTUBHYIO CPEy.

10. Hlkana 37eKTPOMarHUTHBIX BOJIH. OCOOEHHOCTH onTHUYecKoro auanasoHa. Ilokasa-
TEITb TIPETIOMIICHUS CPEIBL.

11. Cxema IOnra ans HabmoneHus uHrepdepeHunu. BpemMenHass 1 nmpocTpaHCcTBEHHAs
KOT€PEHTHOCTb.

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

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

Ilepeyensb TeopeTHYECKHX BOMPOCOB K 3a4eTY:

3 cemecTp

1. TennoBoe uznydenue tena. 3akoH Credana-bonbumMana. 3akoH cmeuienus Buwa.
I'mnoresa I1nanka.

2. ®otonsl. [laBnenue cBera. KopryckynsspHO-BOJIHOBOM Tyalu3M CBETa.

3. BomHoBBIC cBolicTBa wactuil. JlyimHA BOJIHEI e Bpoiiysa. DkcriepuMeHTa bHbIC TI0JI-
TBEPKJCHUS TUIIOTE3HI e bpouis.

4. Ilpunuun HeomnpeneiaeHHocTH. CooTHolieHue HeompeneneHHocteil ['eiizenbOepra.
OcobeHHoCTH TIpoliecca U3MEPEHHs B KBAHTOBOM MEXaHMKe.

5. @usmnveckoe MCTOJIKOBaHHME BOJIH 1 bpoitns. BonHoBas QyHKIus U ee CBOMCTBA.
[110THOCTH BEpOSITHOCTH OOHAPYKEHHUS YaCTULIBI.

6. OcHoBHas 3a/a4a KBaHTOBOW MeXaHWKU. HecTalimoHapHOe U CTallMOHAPHOE ypaBHe-
Hue lpénunrepa.

7. TlpoxoxaeHue YacTUIIBI Yepe3 MOTeHIUaNbHbIN 0apbep. TyHHenbHbIN 2D )EKT.

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

9. Vpasuenue llpenunrepa st atToma Bojopoaa. KBaHToBaHMEe MOMEHTa MMITYJIbCA.
[IpaBuia otOopa.

10. Cnun snextpoHa. KBaHTOBBIE UMCIIa, ONMCHIBAIOIINE COCTOSIHUE JIEKTPOHA B aTOME.
KparHocTs BbIpO)KAEHUA dHEPreTHUecKnX ypoBHeW. [Ipunnnm [laymnu.

11. IlpuHIMIO TOXAECTBEHHOCTH OJUHAKOBBIX yacTHUll. bo3oHbl M (epmuonsl. KBanrto-
BBIE PACTIPEIEICHUS.

12. CoGoaHble 251eKTpoHBI B MeTaiie. Dueprusi ®epmu. 30HHAs TEOPHsI TBEP/BIX TE.

13. Macca u dHeprus CBSI3M aTOMHOTO sApa. 3aBHCUMOCTh yJeIbHOW YHEPTHUS CBSI3U OT
MaccoBoro yucia. O6onoueyHas MoJIeNb Apa.

14. Tpu Buna B-pacnaga. DHepreTudeckuii cnekTp B-uactuu. Heirpuno.

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

16. Anponsl. bapuonsslii 3apsa. KBapkoBast MoJienb aApOHOB.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

VYMeTh

MOHUMATh COBPEMEHHYIO HAYYHYIO KapTH-

HY MHpa ¢ TOYKU 3pEHUsI KJlacCuueckoi (usu-
KM 1 KBAaHTOBBIX MPEJCTaBICHUMN

Hpumepbt IK3AMEHAUUOHHBLX RPAKMUYECKUX 3a0anuil.

1. OpHoponHBbIil cTepkeHb Maccol M = 5 Kr, pacrnojOXEeHHbIH BEPTUKAIBHO, MOXKET
BpalaThCsl BOKPYT OCH, MPOXOAIIEH yepe3 ero BEpXHUil KoHell. B cpenuHy cTepkHs mnomna-
Jaer myns mMaccou m = 10 r, nerdmas roOpu30HTAIBHO CO CKOPOCTBIO ¥ = 10% M Jc, u 3a-
cTpeBaeT B HEM. OnpeieIuTh KHHETHYECKYIO YHEPTUIO CTEPKHS cpasy MocJie yaapa.

2. PenaTuBUCTCKHMI 3JE€KTPOH UMEET KMHETHYecKylo sHepruto T, = 0,34 MsB. Omnpe-
NEMUTh CKOPOCTh, C KOTOpOM OH JBwkercs. CuuTarh HSHEPrUI0 TOKOS DIIEKTPOHA
m,c* = 0,511 MsB.

3.  VYruekucnslii ra3 B konudectse v = {,8 MoJeil HarpeBalT M300apHUECKU TaK, YTO
ero o0bEM yBenmumuBaercs B N = 3,1 pasza. Onpenenure U3MEHEHHUE HTPOIUU B ATOM IIPO-

1ecce.

4. JIBa OECKOHEUHO [UIMHHBIX MPSMBIX MPOBOAA CKPEIICHBI MOJ mpsMbIM yriom. [lo
mpoBojaM TekyT Toku | = 80A u I, = 60A. Paccrosaue d mexay mpoBogamu paBao 10 cwm.
OTIpeIeINTh MArHUTHYIO MHJYKIIMIO B B TOUKe, OJJMHAKOBO yJaleHHON OT 000MX MPOBO/IHU-
KOB.

5. Konebarenbnblit koHTyp umeeT eMkocTh C = 10 Mk®, unayktuBHOCTb L = 25 MI'H 1
aktuBHOE compotuBiienne R = 1 Owm. Uepe3 ckonbko KoseOaHU aMIUTUTYAa TOKa B 3TOM
KOHTYpP€ YMEHBIINTCS B € pa3?

6. Cser ¢ A = 589 uM najaeT HOPMAIbHO HAa JUPPAKLUOHHYIO PEIIETKY C MEPUOJIOM

d = 2,5 mxy, copepxamyto N = 10000 mrpuxos. Halitu yrnoByroo mmpuHy AuQpakinoH-
HOI'0 MakCMMyMa 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 KI, IBHKyIascs CO CKOPOCTBIO ¥ = 3 m/c, UCIBITANIA
YIIPyroe coyJapeHue ¢ MOKOMBILIEICS 4acTULER Macchl m, = 0,2 kr. Onpenenurs KaKylo KH-

HETHYECKYIO PHEPIUI0 mpruolpesna BTOpasi YacTHIA, €CIH MepBasi OTCKOYMIIA MO MPSIMBIM YT-
JIOM K CBOEMY M€pBOHAYAIIbHOMY HaIIPaBJICHHUIO.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

2. OmnpenenuTh CKOPOCTh MOJIEKYJ a30Ta, MPU KOTOPOM 3HaueHne HYyHKIUU pacrpese-
aeHust MakcBenna npu temneparype T, = 400 K Oyner TakuMm ke, Kak U U TEMIEpaTyphbl

T, = 500 K.

3. HMpeanbHbI 0IHOATOMHBIN ra3 COBEPUIAET MK, COCTOSALINN U3 ABYX U30XO0p U JIBYX
uzorepM. HaumbGonbimias M HauMeHbIIas TeMmiepaTypbl IUKiIa cocTapisitor T; = 400K u
T, = 300 K, a HauOonpinii 00beM B 11 = 4,5 pasa npesblIaeT HauMeHbIMi. Onpenenure Ko-
3¢ (ULKEHT MOJIe3HOT0 JSHCTBHUS TaAKOTO LUKIIA.

4. KBagparHas NpoOBOJIOYHAs paMKa DPACIONOKEHA B OJHOW IUIOCKOCTH C JUTMHHBIM
MPSIMBIM ITPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapajuieibHbl IpoBoay. [lo paMmke u nmpoBoay Te-
KyT onuHakoBbie Toku | = 1 kA. Onpenenuts cuny F, nedcTByromyo Ha pamky, eciu Ou-
JKaillasi K MpoBOAY CTOPOHA PAMKH HAaXOJUTCS HA PACCTOSIHUU, PABHOM €€ JIJIMHE.

5.  Konups! nenu, cocrodieil U3 MocieoBaTeIbHO BKIIIOUEHHBIX KOHJIEHCATOpa U ak-
TUBHOTO conpoTuiieHuss R = 110 Om, nojcoeAMHUIN K IEPEMEHHOMY HAIPSHKEHUIO C aMILIN-
TynHbIM 3HaueHueM Up = 110 B. [Ipu 3ToM ammuinTyna ycTaHOBUBILIETroCs TOKa B HenH |y =
0,50 A. Haiitu pa3HocTs (ha3 Mex1y TOKOM U 110/1aBa€MbIM HalpsiKEHUEM.

6. Ily4ok ecTecTBEHHOTO CBETa MaJaeT Ha CHCTEMY M3 JBYX IMOCJIEIOBATEIBHO PacIo-
JIO)KEHHBIX TOJSAPU3ATOPOB, Yrojdl MEXKIY IUIOCKOCTSAMHU IPOIYCKaHMsI KOTOPBIX COCTaBISET
30°. KoadduimeHT moromeHus nepporo moispusaropa cocrasiser 10%, a Broporo — 20%.
Kakas yacTh HHTEHCHUBHOCTH CBETA IPOMJIET Yepe3 3Ty ONTHUECKYIO CUCTEMY?

OIIK-2 — cnocoO0HOCTHIO BHISIBJSITH €CTECTBEHHOHAYYHYI0 CYLIHOCTH NMPo0jeM, BOSHHKAIOIIUX B Xo/e NMpodeccHoOHATbHOI 1eATeIbHOCTH, MPUBJIEKATH
JJIS1 MX PeLIeHUs] COOTBETCTBYIOMN GU3HKO-MATEMATHYECKHI annapar

3HaTh

— OCHOBHBIE 3aKOHBI (PM3UKU B 00JACTH Me-
XaHUKHU, CTAaTUCTUYECKON (U3UKH U TEPMOJIU-
HaMHUKH, 2JEKTPUYECTBA U MarHeTus3Ma, BOJI-
HOBOW M KBaHTOBOW ONTUKH, aTOMHOW U siJep-
HOU (U3UKU U (QU3MKU TBEPAOTo Teja, FPaHu-
I[bl IPUMEHUMOCTH 3TUX 3aKOHOB U (hu3Hue-
CKYIO CYIIHOCTH SIBJICHUM W MPOLECCOB, IPO-
UCXOJSIINX B IPUPOJIE;

IlepeyeHsb TeOpeTHYECKUX BOMPOCOB K IK3aMeHaM

1 cemecTp

1. JIBmwxkeHue MO OKPYXKHOCTU. YTOI MOBOPOTA, YIIOBasi CKOPOCTh U yIIOBOE yCKOpe-
Hue. CBA3b YIJIOBBIX U JIMHENHBIX BEJIMYHH.

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

3. MoMeHT uMnynsca 1 MOMEHT CHUJIbl OTHOCUTENBHO ToUkd. OCHOBHOE YpaBHEHUE JTU-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

— METOJIbl aHaJIM3a U MOJACIUPOBaHUs (HHU3U-
YEeCKUX MPOIIECCOB;

— MCTOAbI U MOAXOAbl K TCOPECTUUYCCKOMY U
SKCIICPUMCHTAJIIbHOMY HUCCIICAOBAHUIO, IIpHU-
MCHSIEMbIC B (DM3HKE U PACHPOCTPAHSIOIIHECS
Ha JIpyrue 00JIaCTH 3HAHUHT

HaMUKH BpaIIaTeIbHOTO JBUKCHHUS.

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

5. Pabora u mouHOCTh. KuHETHUECKast SHEPrUs MOCTYNATEILHOTO U BPAIIATEIBHOTO
JIBUKCHHUSI.

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

7. Tapmonumdeckue koieOaHUS. AMIUTUTY/AA, YacTOTa, HadanbHas Qasza. MaremaTtuue-
CKUU U PU3NYECKUIN MAsITHUK. DHEPrusi TapMOHUYECKUX KOJIeOaHUH.

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

9. Hanoxenue ynpyrux BoyiH. CTosiuast BOiHa U ee ocooeHHocTH. Konebanue HaTsHY-
TOU CTPYHBIL.

10. PensruBucTckuii uMiyabc. CBSi3b Macchl, SJHEPTUU M MMITYJIbCA YACTHIIBI. DHEPTHUs
IIOKOSI. 3aKOHBI COXPAHEHHUS IIPH PESITUBUCTCKUX CKOPOCTSX.

11. Pacmpenenenue MOJIEKYJ MO MOIYJIO cKopoctu. Hambosiee BeposiTHas, CpemHsis U
CPEIHEKBAIPATUYHAs CKOPOCTH.

12. PacmpeneneHne MOJEKyN WACATHHOTO Ta3a IO BBICOTE B IOJe TshKecTH 3emin. ba-
poMeTpudeckas ¢popmyIa.

13. TlonsTHe creneHelr cBOOOIBI MOJIEKYbl. Teopema 0 paBHOpACIIPEIEICHUN YHEPTUU
10 CTETEHSM CBOOO/IBI.

14. BuyTpeHHss sHeprusi Kak (pyHKIMs COCTOSHUS cucTembl. IlepBoe Hauano TepMoau-
HaMUKH.

15. Pabora kak ¢yHkuus npouecca. M3oxopuueckuid, nzodapuyeckuii u u30TepMuye-
CKHMH ITPOLIECCHI.

16. TToHsATHE TEIUIOEMKOCTH. TeIIOEMKOCTh TPH H30XOPUYECKOM W H300apHueCKOM
nponeccax. [TocrosiHHas anuadatsl.

17. Ammabatuueckuit mpomecc. [lepBoe Havamo TEPMOIMHAMHUKHU IS aIHa0aTHIECKOTO
npouecca. YpasHenue [lyaccona.

18. Huxymmueckuit mporecc. KoahUIMEHT MONEe3HOro JCHCTBHS TEIJIOBOW MAIllWHEI.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

Bropoe nauano tepmoannamuku. @opmynuposku Knaysuyca u Kenbuna.

19. OcHoBHOE ypaBHEHHE TEPMOAMHAMHUKU. DHTPOIMUS HIEAIBHOrO Trasza. V3MeHeHue
SHTPOIIUH IIPU U30IPOLIECCAX.

20. Hukn Kapno. Teopema Kapno. Tepmoannamuueckas mkaina temreparyp. TpoitHas
TOYKA BOJBI KaK perepHas TOUKa.

2 cemecTp

1. Cunosbie munHu. [T0TOK BEeKTOpa HAMpPSHKEHHOCTH 3JIEKTpocTatudyeckoro mojis. Teo-
pema ["aycca.

2. OnextpoemkocTh. Konnencaropsl. CoeuHeHHE KOHICHCATOPOB. DHEPTUsl KOH/CH-
catopa. DHEprust 3JIEKTPUUECKOTO MOJIsl.

3. ComnpotuBnenue mpoBoAHUKOB. CTopoHHHE cuibl. 3akoH OMa B HHTErpalibHOI
dbopme.

4. TlpaBuna Kupxroda ans pacueTa pa3BETBICHHBIX Ieneld. MoITHOCTh TOKa. 3aKOH
Hxoynsa-Jlenna.

5. Cuna Jlopenua. Cuna Ammepa.

6. SBrnenme camomHAYKIMH. VHAYKTUBHOCTh. DHEPrus KOHTYpa C TOKOM. DHEPIHS
MAarHUTHOTO TOJIS.

7. Konebatenbuplii KOHTYp. CBOOOJIHbIE TAPMOHHYECKHE U 3aTyXAIOIIUE DJICKTpUYe-
CKue KojeOaHus. DHeprusi KojaeOaHHi.

8. BBIHYXICHHBIC 3JIEKTpUYECKHE KoJieOaHws. BekTopHas nuarpamMma HampsoKeHUH.
Pe3onanc Toka.

9. Ilepemenusiii Tok. MTHIYKTHBHOE ¥ €MKOCTHOE COMPOTHBIICHHE. MOIIHOCTh B IEMH
MIEPEMEHHOT0 TOKa. JlefCTByIOIME 3HAUEHNS TOKA U HAIIPSIKEHMUSL.

10. Dmektpuveckoe moJie B BemecTBe. [lonspu3arus JudjIeKTpuka. BekTop anekTpude-
CKOTO cMelleHus. J{nanekTpuyeckas IpoOHUIIaeMOCTh BEIIECTBA.

11. MaruautHOe moJe B BemecTtBe. HamaramuenHocTs. HanpspkeHHOCTh MAarHUTHOTO T10-
7. MarauTHas NpOHUIIAEMOCTH BellecTBa. deppoMarHeTuku.

12. DnekTpoMarHuTHBIC BOJHBEI. BonHOBOe ypaBHeHHe. CBOHCTBAa 3JEKTPOMArHUTHBIX
BOJIH.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

13. Ilnockas 3meKTpoMarHuTHasi BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPIUs U UM-
IIYJIbC AIEKTPOMATHUTHON BOJIHBI.

14. EctecTBeHHBIH U MOJIAPU30BaHHBIN cBeT. CTENeHb MOJSPU3ANMK JTUHEHHO TOJIAPH-
30BaHHOTO CBeTa. 3aKOoH Maoca.

15. TMonspuzanus npu OTPaKEHUU U MPETOMIICHUU CBETA HA TPAHMIIC pa3fena TUdJICK-
TpUKOB. YToJ bprocrepa. J[BoliHOE ydenpeioMIICHHE.

16. Korepentusie BoaHbl. UHTEepdepenius cBeTOBbIX BOIH. Cl0KEHHEe MHTEHCUBHOCTEH
B CJIy4ae HEKOI€PEHTHBIX U KOT€PEHTHBIX KOoJeOaHu.

17. Onrtuyeckas pa3HOCTh X01a. CBSI3b ONTUYECKON Pa3HOCTU XO0Ja JABYX BOJH C pa3HO-
CTBIO (pa3 MeX1y HUMH. Y CIIOBHSI MAKCUMyMa M1 MUHUMYMa.

18. Unrepdepenus B TOHKUX TuieHkax. Habmonenue konen HpioToHA B OTpaKeHHOM U
MIPOXOJISLIIEM CBETE.

19. Mudpaxus Openens Ha KpyrioMm orBepcTuu. 3oHbl Openens. I'padudeckuii Meron
CII0KEHUSI aMILIUTY/.

20. udpakuus Ppaynrodepa Ha y3koi mpsMonuHerHoi menu. udpakimonHas pe-
IIeTKa KaK COBOKYITHOCTh KOHEYHOTO YHCIIa IIeNei.

Ilepeuenb TeopeTHUECKNX BONPOCOB K 3a4eTy:

3 cemecTp

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

2. Paccesaue porona Ha cB0O0HOM 2tekTpore. Dopmyna Kommrona.

3. YacTuma B 0JHOMEpHON OECKOHEYHOU MPSIMOYTOJbHON MOTEHIMANbHON siMe. KBaH-
ToBaHue dHeprun. CoOCcTBEHHBIE (QYHKLNUN COCTOSTHUS YaCTHIIBL.

4. KBaHTOBBIN rapMOHUYECKUH OCIIUILIATOP.

5. Hznywyenue BoaopoaomnofoOHbIX cucteM. CHekTpajbHble CEpUM aTOMa BOJOPOJa.
O6o6mennas ¢popmyna baasmepa.

6. ChexkTpsl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH MO3H.

7. DneKTponpoBOJHOCTh METAIIOB U MOJYIPOBOAHUKOB. CBEPXIIPOBOIUMOCTD.

8. SBmenme paamoakTrBHOCTH. OCHOBHOW 3aKOH PaJMOaKTHBHOTO pacmana. [locTosH-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

Has pacnaga. [lepuon nomypacnana.
9. CocraB u XapaKTepUCTUKU aTOMHOTrO sipa. Kanensnas mozens. Pazmep u criul -

pa.
10. Snepubie peakuuu. DHEprus peakuuu. Peakuu neneHus u CuHTe3a saep.

11. PapuoaxTtuBHbIE psbl. OCHOBHBIE 3aKOHOMEPHOCTH OL-M3JIydeHus sjep. ymHa cBo-
0o1HOTO TIpo0era O.-4acTHII.
12. Ocobennoctu y-u3nydenus siep. [lpoxoxkaeHne y-KBaHTOB Yepe3 BEIIECTBO.

YmeTs

— TNPUMEHATh (PU3UYECKHE 3aKOHBI M (U3H-
KO-MaTEeMaTUYCCKH amnmapaTr JUisl pPeIIeHUs
3a/71a4 B paMKax (PU3UKA U CMEXKHBIX ITUCIU-
TUTHH;

— HCHOJB30BaTh (PHU3MUYECKUE MOACTH IS
OIIMCAHM PEallbHBIX IIPOLECCOB;

—  U3MepsTh PU3NYECKUE BEIMYUHBI C TTOMO-
b0 PUOOPOB, MPOU3BOAUTH 00PAOOTKY IKC-
NEPUMCHTAJIbHBIX JAHHBIX W AHAJIM3UPOBATH
MOJTy4YeHHBIEC PE3YIbTAThI

Hpumepbt IK3AMEHAUUOHHDbIX NPAKMUYECKUX 3a0anui.

1. Teépuoe Teno Bpamaercsi BOKPYT HEMOABMKHOM OCH 10 3aKoHy @ = 12t — t7(pag).
Haiitu cpenHior yrioBy CKOpOCTh (@) U cpejiHee 3HAYEHHE YIIIOBOIO YCKOPEHUS {£) B Ipo-
MEXYTKe BpeMeHH OT 0 10 OCTaHOBKH.

2. Yacruua coBepiuaeT rapMOHHYECKHE KOJIeOaHHs 110 3aKoHY x = A sin(ewt + ¢, ). Ha
pPAacCTOAHUU x,; = 5 cM OT MOJIO)KEHUS PABHOBECHS YaCTUIA UMEET CKOPOCTh v, = 8 cm/c, a Ha
pPAacCTOSHUU X, = 3 cM €€ CKOPOCTh v, = 10 cm/c. HaliT NUKIMYECKYIO YAaCTOTY U aMILIUTY-
Iy KOJIeOAaHWUW YaCTHIIBI.

3. Hexoropoe KOIMYECTBO MJEANBHOIO Tra3a MpPHU HM30XOPHOM OXJIAXKAECHUM Ha
AT, = 20 K orgaer KoiIM4yecTBO TemaoThl ; = 48 k/lx, a npu M300apHOM HArpeBaHWU Ha
AT, = 10 K nonyuaer @, = 40 /. Onpenenure, CKOJIbKO CTeNEHEN cBOOObI UMEET MOJe-
KyJa 3TOro rasa.

4. DNeKTpUYEecKoe MOoJje CO3/1aHO JABYMSI OECKOHEUHBIMH MapalieIbHbIMU MIJIACTHHAMU,
HECYILIMMHM PAaBHOMEPHO PAaCIPENEICHHBIN 110 IUIOLIAAU 3apsA] C IOBEPXHOCTHBIMHU IUIOTHO-
CTAMH 01 = 2 uK/m? u o =-5 aKn/m>, Onpenenuth HANPSKEHHOCTH MOJIS MEXY TJIacTUHA-
MU U BHE MmiacTuH. [TocTpouTs rpadyk M3MEeHEHHs HaNpsHKEHHOCTH BIOJb JIMHUH, MEPIIEeHIN-
KYJISIPHOU IJTACTUHAM.

5. B onHopogHOM MarHuTHOM nose ¢ uHayknuei B = 0,35 T paBHOMEpPHO ¢ 4acTOTOM
n = 480 mMun - Bparraercs pamka, cogepxamas N = 500 BuTkoB 1uiomaneo S = 50 em?. Och
BpallleHUs JIKUT B TUIOCKOCTH PAMKHU U MEPIEHIUKYISIpHA JUHUIM HUHAYKIUU. OnpenenuTb

27




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

MakcuMalibHY10 DJIC UHAYKIIMU €max, BOBHUKAIOMIYIO B PAMKE.

6. Ilnockas MoHOXpoMaTHYecKasl CBETOBas BOJHA MMajaeT HOPMAJIbHO Ha auadparmy c
JBYMsI Y3KHMH IICISIMH, OTCTOSIIUMU ApyT OoT apyra Ha d = 2,5 mm. Ha akpane, pacnosioxeH-
HoM 3a auadparmoii Ha | = 100 cMm, oGpasyercs cucrema nuHTEphEpEHIIMOHHBIX oj0c. Ha ka-
KO€ PacCTOSIHUE U B KaKyl0 CTOPOHY CMECTSTCS 3TH IMOJIOCHI, €CITU OJHY U3 IIEJIEeH EePEKPHITH
CTEKJISTHHOM TutacTuHKoU TommuHoi h = 10 mxwm. [Tokasatens npegomiieHus crexiaa n = 1,5,

Bnaners

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

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

— MeTOJaMHM IpOBeACHUs PU3NUYECKUX H3Me-
pEeHHUi, pacueTa BEJIMYUH M aHAJINU3a MOJy4YeH-
HBIX JTAHHBIX

Hpumepbt IK3AMEHAUUOHHBbLX NPAKMUYECKUX 3a0anuil.

1. Koseco Bpamaercst BOKpyr HENOJABHKHON OCH € IIOCTOSIHHBIM YTJIOBBIM YCKOpE-
HueM £ = 0,25 pag/c”. Uepes Kakoe BpeMs [OCJIe Hadala BPAICHHs BEKTOP MOJIHOIO YCKOPE-

HUS TOUYKH Ha 0007€ Kosieca OyJIeT COCTaBIATh yroil & = 457 ¢ BEKTOPOM CKOPOCTHU?

2. Tonkuit 00py4 paauycom R = 1 M HoJBelIeH Ha BOUTHIA B CTEHY I'BO3/lb U KO-
nebercs B MJIOCKOCTH, NapaiesibHOM creHe. Onpenenuts nepuo T MajiblX 3aTyXaroLUX KO-
ne6anuii 06pyua, ecu KodpduimenT 3atyxanus f§ = 0,7 ¢ L.

3. JlBa Mons aprona, Haxopnsmerocs npu temneparype 300 K, agmaGatuuecku
CXKaJIM TaK, 4TO 00beM yMEHbIIWJICS B 3 pa3a. Halitu TemmepaTypy mociie cxaTus u padory,
KOTOpasi ObLIa COBEpIIIEHA HAJl Ta30M.

4, [IpocTtpancTBO Mex Ay OOKIaIKaMu TIOCKOTO KOHJEHCATOpa 3al0JTHEHO MOCIIe-
JIOBATEIbHO JABYMSI TUDJICKTPUUECKUMHU ciiosimu 1 u 2 ¢ Tosmaamu d; 1 dy ¥ ¢ POHHUIIaeMO-
CTIMU & U &. [Inomane kaxaoi o0kiaaky papHa S. HaiiTh eMKOCTh KOHJIEHCATOPA.

5. CKOJIBKO METPOB TOHKOTO MPOBOJA HAJ0 B3SITh I U3TOTOBJICHHS COJICHOM]IA
munbl g = 100 cm ¢ uaaykTuBHOCTRIO L = 1 MI'H, ecniu iuameTp cedeHus: CoJICHOU A 3HAYH-
TEJNHHO MEHBIIIE €T0 JTJINHEI?

6. Haiitn MUHMMaNBbHYIO TOJIIMHY IJIEHKH C MOKa3aTenaeM npenomienus 1,33, npu
KOTOpPOHM CBET C JIJIMHOW BOJHBI 0,64 MKM HCHBITBIBAET MAaKCUMAJIbHOE OTPaXE€HHUE, a CBET C
JqnuHoM BosiHbI 0,40 MKM He oTpakaeTcsi COBCeM. YT najieHus cBeta paseH 30°.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJId W KPHUTEPHH
OlLlCHMBAHHSA:

CornacHo y4eOHOMY IUIaHY BUJAMM IPOMEXYTOUHOM aTTecTaluu Mo AucuUIInHE «Du-
3MKa» ABISIOTCS JiBa 9K3aMEHa M 3ayeT. DK3aMeHbl IPOBOJATCS B YCTHON (popMe IO 3K3aMeHa-
LIMOHHBIM OMJIeTaM, KaXK/blil U3 KOTOPBIX COAEPIKUT 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 cOOeCe0BaHUs 10 TEOPETUYECKUM BOIIPOCAM.

Iloxazamenu u Kpumepuu OUeHUAHUA IK3AMEHA'

— Ha OIICHKY «OTJH4YHO» (5 0ayutoB) — 00y4arOMIMKCH TEMOHCTPUPYET BBICOKUI YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIIyOOKOe 3HaHue yueo-
HOTO MaTepuaja, CBOOOIHO BBINOJIHACT MPAKTUYECKHUE 3a7aHusl, CBOOOTHO ONEpUpPYyeT 3HAHUS-
MU, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 Oauia) — 00ydYarONIHIACs JEMOHCTPUPYET CPEAHUI YpOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHHs, YMEHHUSI OCBOCHBI, HO JIOIYCKAIOTCS He-
3HAYUTEJIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS NPU BBINOJHEHUU MPAKTHYECKUX 3a/aHHH,
nepeHoce 3HaHWK M YMEHHUI Ha HOBBIE, HECTaHJApTHBIEC CUTYallHH.

— Ha OIICHKY «yHOBJIETBOPUTEILHO» (3 Oama) — 00y4aronmics AEMOHCTPUPYET IOPOTro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPHUITHN JOITyCKa-
I0TCS OIIMOKH, MPOSIBIISICTCS OTCYTCTBHE OTIEIBHBIX 3HAHUHM, YMEHUI, HABBIKOB, 00yJalOLIHNCS
UCTIBITHIBAET 3HAUYUTENBHBIC 3aTPYJHEHUS TPU OINEPHUPOBAHUN 3HAHUSAMHU U YMEHHSIMH TPU UX
HIepeHOCEe Ha HOBBIC CUTYAI[HH.

— Ha OLEHKY «HeYJAO0BJIETBOPUTEIbHO» (2 Oamia) — o0ydaromuics JEMOHCTPUPYET 3Ha-
HUs He Oosiee 20% TeOpeTHUecKoro MaTepuaa, JIOIyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILIEHKY «HeyIOBJIeTBOPHUTEeNbHO» (1 Oayn) — oOyuarommiics HE MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCTIPOM3BEACHUS M OOBCHEHHs WH(OpMAIMH, HE MOXKET T0Ka3aTh WHTE-
JIeKTyaJIbHbI€ HAaBBIKU PELICHUs MIPOCTHIX 3ajad.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema.

— Ha OIIEHKY «3a4TeHo» (3-5 6a/muioB) — 0OydaroImuUiics Moka3biBaeT cHOPMUPOBAHHOCTH
KOMIICTCHIIMI, HAJTMYUE TBEPBIX 3HAHUH MPOTPAMMHOTO MaTepuayia, TpPaMOTHOE M JIOTHYECKOE
M3II0’KEHUE MaTepuasa IpHu OTBETE, JOMYCKAIOTCS He3HAUUTENbHbBIE OIUOKU, YBEPEHHO UCIIPAB-
JISiEMBIe TTOCIIE JTOTIOTHUTEILHBIX BOIPOCOB, MPABWIBHBIE JCHCTBYS TP JIEMOHCTPAIIUU YMCHHIA
Y HaBBIKOB.

— Ha OIEHKY «He 3a4TeHo» (1-2 Oanna) — 00yJaromuiicss MOKa3bIBAET, YTO PE3YIIbTAT 00Y-
YeHHUsS] HE JTOCTUTHYT, KOMIIETCHIIMM HE CHOPMHUPOBAHBI, HE MOXKET MPEIbSBUTH 3HAHMS Ha
YPOBHE BOCIPOU3BEJICHUS U OOBSICHEHUS WH(OPMAIIMH, JTaXKe C TMOMOIIBI0 HABOMISIINX BOMPO-
COB, HE CIIOCOOEH MPOJEMOHCTPUPOBATH YMEHUS U HABBIKH MPHU PEIICHUH MPOCTEHIINX 3a/ad.



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

a) OcHoBHas JqUTEpPaTypa:

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

u3a.,nepepad. u gomn. — MockBa : MH®OPA-M, 2016. — 581 c¢. - Pexum nocrymna
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 obparienus: 02.11.2020). — Pexxum nocryma:
IO MOATHCKE.

2. Ky3nenoB, CH.®u3uka: Mexanuka. Mexanudeckue KoyiebaHus M BOJHBI. Mojeky-
nsipHas ¢puszuka. Tepmonunamuka : yuae6. mocodbue / C.U. Ky3nenos. — 4-e uzn., ucup. u J0m. —
Mocksa : By3osckuii yueonnk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By-
30Bckuil yueOHuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Tekcr : anekrponnsiii. - URL:
https://znanium.com/catalog/product/412940 (mata obparenus: 02.11.2020). — Pexxum pocryma:
IO MOATHCKE.

3. Kysuenos, C.11. ®u3uka: OCHOBBI JICKTPOJIUHAMUKH. DJICKTPOMArHUTHBIC KojeOa-
HUS 1 BOJIHEI : y4eO. mocobue / C.U. Ky3nenoB. — 4-e u3na., uctp. u nomn. — Mocksa : By3os-
ckuit yuebnuk ; UHOPA-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 : anektponHbIit. - URL: https://znanium.com/catalog/product/424601 (nara oOpaiieHus:
02.11.2020). — Pesxum qoCTyIa: MO MOAMUCKE.

4. Ky3uenos, C. . ®usuka. Bonmnosas ontuka. KBanToBas npupoaa u3iaydeHus. DJieMeH-
ThI AaTOMHOM U anepHoi ¢usuku: YuedHoe nocodue / Kysnenos C.U., Jlugep A.M.-3 u3n., nepe-
pa6. u nom. - Mocksa :By3oBckuii yueOHuK,HUL[ NHOPA-M,2015-212¢. ISBN 978-5-9558-
0350-0. - Tekcr : anmextponHbii. - URL: https://znanium.com/catalog/product/438135 (nara 06-
pamenusi: 02.11.2020). — Pexxum mocTyma: 1mo moarucke.

0) /lomosiHUTEIbHAA 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. u3a. 2017 r.]. -
Maruutoropek : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ TuTy. 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-
HBIH. - CBenieHns nocTynHbI Takke Ha CD-ROM.

2. ®dusnka TBEPOTO Tella, aTOMa U aTOMHOTO sijipa : ydeOHoe mocoowue [ist By3oB] / C. A.
byrakos [u np.] ; Marautoropckuii roc. texundeckuit yu-T um. I'. Y. Hocosa. - MarauToropck :
MITY wmm. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn 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 : 3MeKTPOH-
HBIH. - CBefieHns AocTynHbI Takke Ha CD-ROM.

B) MeTonnyeckue yKa3aHusi:

1. Mexanuka. MonekynsipHast pu3nuka U TepMOJAMHAMHUKA : JabopaTopHbIi mpakTukym / E.
H. Acranos, 3. H. botuesa, JI. C. lomkenkosa 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 o6pamenus: 02.11.2020). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBenenus noctynusl Takxke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocTaTuka U MOCTOSHHBIN TOK : mpakTukyMm / M. B. BeuepkuH,



https://znanium.com/catalog/product/469821
https://znanium.com/catalog/product/412940
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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=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. dusuku. -
Maruutoropck : MI'TY, 2012. - 1 snekrpon. onr. auck (CD-ROM). - 3ari. ¢ TuTyi. 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). - MakpooOdbekr. - Teker
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). - 3ar. 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). - Maxkpooobekr. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-1151-2. - Ceeaenus nqoctynusl Takxke Ha CD-ROM.

r) Ilporpammuoe o6ecneuenue u UHTepHeT-pecypcebi:

Haunmenosanue 110 No norosopa Cpok neicTBUS 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 OeccpouHo
FAR Manager cB000aHO pactpoctpansemoe [10 | 6eccpoyno
7Zip CBOOOJTHO PACTIPOCTPAHIEMOE 06eccpovHO

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

1. HaumonanbHast uH(poOpMallMOHHO-aHAIUTHYECKas cucTeMa — Poccuiickuii HHAEKC Hayd-
noro rurupoBanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

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

3. Hudopmanmonnas cucrema — Ennnoe okHO JocTyna K MHPOPMALMOHHBIM pecypcam. —
URL: http://window.edu.ru/.
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9 MarepuajbHO-TEXHHYECKOe ofecrieueHne TUCHHIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyAUTOPHUH

OcHarieHue ayIuTOpuu

Y4eOHble ayaIUTOpPUU UL TIPOBE-
JICHUS 3aHATUH JIEKIIMOHHOTO TUIIA

MynbTUMeIMIHBIE CPEICTBA XpaHEHHUs, Iepetadu u
npeJcTaBiIeHus HHPOpMALIUU.

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

JlaGopaTopHbIe yCTAaHOBKH, W3MEPUTENIBbHBIE HPUOOPHI
JUTSI IPOBeIeHuUs 1a00paTOPHBIX paboT:

1. bannucTuyeckrue MassTHUKHU.

2. Mastauk O6epoeka.

3. Ou3NYeCKuil MasITHUK.

4. locka I'anpTOHA.

5. JJaboparopHasi ycTaHOBKa JIJIsi KCCIIEIOBAHUS pacIipe-
JIEJICHUS TEPMORJIEKTPOHOB MO MOAYIIO UX CKOPOCTH.

6. JlaboparopHasi ycTaHOBKA JJIsS ONPECICHUS MOKa3a-
Tenei aguabdatel Y MmetogoMm Kiemana u Jlezopma.

7. JlabopaTopHas yCTaHOBKA JUIsl POBEPKH 3aKOHA BO3-
pacTaHus SHTPONUU B mpouecce auddy3uu razoB Ha
MO/JIEJIH NEPEMEIINBAHNS IApOB.

8.JIabopaTopHasi ycTaHOBKa JJisl IPOBEPKH 3aKOHOB BO3-
pacTaHus SHTPOIUH B MpoLiecce TEMI000MEHa.
9.YcranoBka abopaTopHas Uil H3y4eHUs! 3aBUCUMOCTHU
CKOPOCTH 3BYyKa oT Temneparypsl "MP-C3-M"

10. YcranoBka mabopaTopHasi JUisi UCCIIEIOBAHUS TeTl-
noemkocTu TBepaoro tena "MO-TET-M".

11. YcranoBka maGoparopHas Ui ONpPENCICHUS YHH-
BepcalibHOM razoBoii nocrosHHoil "M®-OI'TI-M".
12.Cten n1abopaTopHbIii ra30BbI€ MPOLIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

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

JlaGopaTopHble yCTAaHOBKH, H3MEpPUTENbHBIE HPUOOpPHI
JUTsI IPOBeIeHNUs 1a00paTOPHBIX paboT:

1.JJaGoparopHast ycTaHOBKa JUIsl HCCIIEOBAaHUS 3JEK-
TPOCTATUYECKOI0 MOJISl C TOMOIIBIO OJMHAPHOTO 30H/1a.
2. YcTaHOBKa JUIS HIYHTHUPOBAHUS MIJUTHAMIIEpPMETPa.

3. YcraHoBka naboparopHas AJis ONpeAeNeHUus] UHIYK-
TUBHOCTH COJICHOWJ]A U MArHUTHOM NPOHUIIAEMOCTH.

4. YcraHoBka ja0opaTopHas JUIsl U3y4eHHUs pPe30HaHca
HanpsDKeHUH U ONpeiesieHns] MHIYKTUBHOCTH

5. JlabopaTopHasi ycTaHOBKA JJII U3y4EHUsSI IJTUHBI CBE-
TOBOM BOJIHBI M XapaKTEPUCTHK IU(PPAKIMOHHOU pe-
ICTKH.

6. JJabopaTopHast ycTaHOBKa JUIsl OINpECIICHUs] paanyca
KPUBHU3HBI JIMH3HI U JJTHHBI CBETOBOW BOJHBI C ITOMOIIIBIO
koJier; HerotoHa.

7. JlabopaTopHasi yCTaHOBKA JJISl OTIPEJEICHUS KOHIIEH-
TpaLlMU paCTBOPOB caxapa M MOCTOSHHOM BpaIlleHusl.

8. McToyHMKM MUTaHUSI TIOCTOSIHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Mara3un unayktuBHocteil Time Electronics 1053.
12. Marasunsl conpotuBieHnii P-33.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpuun

13. Mynbtumetpsl nugppossie 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 U3Y4YEHHs CIIEKTpa aToMa BOJOpOa U
orpeieNieHus MOCTOssHHON Pundepra.

3. YcraHoBka yabopaTopHasi AJisd OMpEeNieHUs MOTEH-
1yasna Bo30yKIeHus rasa.

4. YcTtaHOBKa AJis ONpeIeieHusl JJIMHbBI IpoOera 4yacTHuil
B BO3/IyXe.

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 HWHIUBHIYAIBHBIX
KOHCYJIbTAllUM, TEKYLIEro KOH-
TPOJIA M IPOMEKYTOUYHOM arre-
cTanuu

NHTepakTuBHAsA AOCKA, IPOEKTOD;
Jlocka, MyJIbTUMEUITHBIN IPOEKTOP, IKPaH.

ITomemenus I CaMOCTOSITEIIb-
HOU paboThl 00yUaAIOIIHUXCS

[Tepconanbubie KoMIbIOTepBl ¢ maketom MS Office, ¢
BBIXOJIOM B VHTEpHET M C JOCTYHNOM B 3JIEKTPOHHYIO
WH(pOPMaAIIMOHHO-00PA30BATENIBHYIO CPEy YHUBEPCUTE-
Ta.

Ilomemenne s XpaHeHUs U
npoduIakTUIecKkoro o0CITy)HUBa-
HUS yueOHOro o0opy10BaHus

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