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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 o00pa3oBaTeJbHOW NPOrpaMmbl
NMOAroTOBKM 0akajnaBpa (MarmcTrpa, Cenmaaucra)

Jucnuniuna «®Pu3rka» BXoauT B 0a30BYI0 4acTh 010ka 1 00pa3oBareinbHON IPOrpaMMBI.

Jlist u3ydeHus TUCIUTUTHHBI HEOOXOIMMbI 3HAHUSI, YMEHUS U BIaJICHUS, CHOOPMUPOBAHHBIE
B pe3yJbpTaTe M3Y4YEHHs AUCUUIUIMH 0a30Boil yactu «Matemaruka» u «Xumus». M3 obmactu
MaTEeMAaTHKH OCOOCHHO BaKHBI TaKWe KIIOUEBBIC pasjeibl, Kak guddepeHuanbHoe U
MHTETpaIbHOE HCUUCIIeHHEe, pelieHue audQepeHnanbHbIX ypaBHEHUHN, JHHEHHas anreopa,
aHaTH4YeCcKass reomeTpus. M3 Kypca XMMHUM HYKHBI 3HAaHUS O CTPYKTYpE IEPUOIUYECKOU
cuctemsl J[.. MenneneeBa, CTpOeHUU aTOMa, XUMUYECKUE (OPMYJIIbI MOJICKYI.

3HaHUs, YMEHUSI U BIJIAJICHUS, MOJYYCHHBIC MPU M3YUYCHUH JTAHHOW JUCIMIUIUHBI, OymyT
HEOOXOUMBI BIOCIEACTBUM NIPU M3YyYEHUU psfa AUCLHMILIMH 0a30BOM M BapUATHBHOW dacTeil
oOpasoBarenbHON TporpamMmbl: «MeTposioTusi M CpeICcTBa HU3MepeHuit», «TeopeTuueckue
OCHOBBI AJIEKTPOTEXHUKNY, «DU3UKAa KOHJIEHCUPOBAHHOIO COCTOSHHUSY, «DU3NUYECKHE OCHOBBI
ANEKTPOHUKN Y, «ITEKTPUUECKHE MAIIUHB», «MarHuTHBIC 3JIEMEHTHI 3JIEKTPOHHBIX YCTPOHCTBY,
«OCcHOBBI 00paOOTKH SKCIIEPUMEHTANBHBIX JAHHBIX).

3 Komnerenuun odyuaromerocsi, gopmupyemblie B pe3yJibTaTe 0CBOCHUS
AUCHUILNIMHBI (MOYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

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

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIUHU

OIIK-1 — cnocoOHOCTBHIO NPEACTABIATH AeKBATHYI) COBPEMEHHOMY YPOBHIO 3HAHMIii
HAYYHYI0 KAPTHHY MHPa HA OCHOBE 3HAHHMS OCHOBHBIX IOJIOKEHHMIi, 3AKOHOB M METO10B
€CTEeCTBEHHBIX HAYK H MATEMATHKHU

3Hath — OCHOBHbBIE€ TOHSATHS M 3aKOHOMEPHOCTH (PU3HMKH, CYLITHOCTh MPOLIECCOB U
SIBJICHUH, IPUBOIAIINX K HOHUMAHUIO COBPEMEHHON HAyYHON KapTUHBI MUPa

YmeTb — IIOHMMAaTh COBPEMEHHYIO HAYYHYIO KapTUHY MHPaA C TOYKHU 3PEHUA KIIACCH-
4eCKOM (PM3UKHU ¥ KBAHTOBBIX MPECTABICHUN

Branets —  TIOJHOCTBIO CPOPMUPOBAHHBIM INPEACTABICHUEM U TTOHHMaHUEM Hay4yHOU
KapTHUHBI MUPA, aICKBATHON COBPEMEHHOMY YPOBHIO 3HAHUM

OIIK-2 - cnoco0HOCTBIO BBISIBJSITH €CTECTBEHHOHAYYHYH CYHIHOCTH MpoO6JieM,

BO3HMKAKIIUX B X04¢ NPO(PecCHOHATBLHON AeATeJbHOCTH, NPUBJICKATH AJIA X PelIeHHus
COOTBETCTBYIOIIMI (PU3MKO-MaTEeMATHYCCKUI annapart

3HaTh — OCHOBHBIC 3aKOHBI (PU3UKH B 00JIACTH MEXaHUKH, CTATUCTUIECKON (U3UKU
Y TEPMOJMHAMHUKH, dJICKTPUIECTBA U MAarHETU3Ma, BOJTHOBOM M KBaHTOBOH OTI-
THUKHU, aTOMHOH U AepHON (PU3UKK U (PU3MKH TBEPAOTO Tela, TPAHULIBI IPHUMeE-
HUMOCTH ITHX 3aKOHOB M (PU3NYECKYIO CYITHOCTH SIBICHHHA M TPOIIECCOB, TPO-
HUCXOISAIIMX B IIPUPOLE;

— METOJIbl aHAJIM3a M MOJICIIMPOBAHUS (PH3HMUECKUX MPOIIECCOB;




CTpyKTypHBI
JJIEMEHT

KOMIICTCHII N

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

— METOJIbl U MOJAXOAbl K TEOPETUUECKOMY U SKCIIEPUMEHTAIBHOMY HCCIIE/0-
BaHHIO, IPUMEHSEMbIC B (DU3MKE U PACTIPOCTPAHSIONIMECS Ha JIpyrue o0acTu
3HAHUH

YMeTn

— MpuUMEHATh (pu3nueckue 3aKOHbI U (PU3UKO-MATeMaTUYECKUI anmapar Juis
pelIeHus 3a/1a4 B paMKax (GU3UKUA U CMEKHBIX JUCIHILTNH;

— HCIOJNb30BaTh (PU3NUECKHE MOJEIH JIJIsl ONUCAaHUS PEeabHBIX MPOIECCOB;

—  U3MepATh (PU3UYECKHE BEIWYMHBI C MOMOUIbIO IPUOOPOB, MPOU3BOAUTH
00pabOTKy 3KCIEpUMEHTAIbHBIX JAHHBIX U aHAJIW3UPOBATh MOJIYYEHHBIE pe-
3yJbTaThl

Bnaners

—  OIIBITOM pEIICHHS THITOBBIX M 00JIee CI0KHBIX (PU3NYECKUX 3a/1a4;

— HaBBIKAMHU PaOOTHI ¢ PU3NUECKUMU PHOOpaMH U 000PYIOBaHUEM;

— MeTOJaMH IMPOBEACHUs (HU3NYECKHX M3MEPEHUi, pacueTa BEJIMYMH U aHa-
JIM3a TOTYYEHHBIX JJAHHBIX




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

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

— ayaurtopHas — 60 akaj. 4acos;
— BHeayauTOpHas — 9,2 akaj. 4acoB

KOHTaKTHas pabora — 69,2 aka. 4acos:

camocrosTensHas padora — 449,5 akan. yacos;
MOATOTOBKA K 3k3aMeHy — 17,4 akaj. Jaca,
MOATOTOBKA K 3a4eTy — 3,9 akaj. yaca
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1. Mexanuka 1
1.1. Kunematuka mocrynartensHoro u Bpa-| 1 | 1/0,5U1 0,2 | 15 |IIpopabotka Ieknmii, u3yde-|BremonHenue u 3ammuTa madopa-|OIIK-1 —3
IATEIPHOTO JIBHXKCHUS HUE TEOPETUYECKOro MaTepu-|TopHbix paboT "Ilpumenenue|OIIK-2 —3y
1.2. lunamuka mocrtymnatensHoro u Bpama-| 1 [1,5/0,6M| 3/0,71 | 0,1 | 20 |ama, NOArOTOBKA K BBINOJIHE-|3aKOHOB cOXpaHeHus i onpe-|OITK-1 -3
TEIBLHOTO JIBHKEHUS HUIO M 00paboTka pe3ynbTa-|IeldeHusl CKopocTH mnojera my-|OITK-2 —3y
1.3. 3aKOHBI COXPAaHEHHS B MEXAHUKE 1 (1,5/0,51| 2/0,61 | 0,2 | 25 |toB nabopatopHbix pabor,|mu" u "Hccnemnosanue Bpama-|OIIK-1 -3y
pellCHHE  WHJMBUIYalbHBIX [TENBHOrO JBMXKEHHS TBepAoro|OITK-2 — 3y
1.4. Mexaandeckue KojaeOaHNs ¥ BOJHBI 1 |1,5/0,7U1 0,2 | 15 |KOHTPOIBHBIX paboOT T€la  BOKPYr  HENOABWKHOW|OIIK-1 — 3y
ocu". BreimonHeHue KOHTPOIb-|OIIK-2 — 3y
1.5. PensgTuBHCTCKAas MEXaHUKa 1 |0,5/0,21 10 HOit paboter Ne 1 "Mexanuka. OIIK-1 — 3y
Mouexkynsipras ¢pusuka u tep-|OIK-2 — 3y
MoauHaMuKa'"
Hroro no pasneny 1 (6/25U 5131 | 0,7 | 85 2 nabopaTopHBIX paboTsl, 1
KOHTpOJIbHas paboTa
2. MonekynsipHas ¢u3nKa ¥ TepMOauHamMu-| 1
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2.1. Craructuyeckas gusuka u monexkynsip-| 1 | 1/0,41 0,1 | 15 |[IIpopabotka nekuwmii, uzyde-|BrimonaHenue u 3ammuta nabopa- |OIIK-1 — 3y
HO-KUHETUYECKAsI TEOPUS HUE TEOPETUYECKOTO0 MaTepu-|TopHOU padotsl "Onpenenenne |OIMK-2 — 3y
2.2. TepmoauHaMuka 1 (20,84 |3/0,74| 0,2 | 20 |ana, NOArOTOBKA K BBIIOJHE-|[OKa3aTels aguabarel Y Meto- |OIMK-1 — 3y
HUIO ¥ 00paboTka pesynbra-|nom Kinemana u Jlesopma". Bei- |OITK-2 — 3yB
2.3. ®u3uKa peasibHbIX ra3oB u xujakocred | 1 | 1/0,3U 10 |ToB 1mabOpaTOpPHBIX  PabOT, [OJHEHHE KOHTPOILHOM pabo- (OIIK-1 -3y
pemienre  MHAMBMAYanbHEIX [Th Ne 1 "Mexanuka. Moneky- |OIIK-2 — 3yB
KOHTPOJIbHBIX paboT asipHas GU3MKa U TePMOIUHA-
MUKa"
Hroro no paszneny 1 |4/1,51 |3/0, 71| 03 | 45 1 naboparopHas paboTta, | KOH-
TpoJbHas pabora
3. DNEeKTpUYECTBO U MarHETU3M 1
3.1. DnekTpocTaTn4yecKoe nose 1 |1,5/0,5U1 0,2 | 15 |IIpopabGotka nekuuii, u3yue- BoimonHenue u 3ammra nabopa- |OIIK-1 -3y
HUE TEOPETHYECKOTO MaTepH-|TOpHBIX padoT "Pacmmpenne  |OIIK-2 —3yB
3.2. Dnektpocrarudeckoe mone B Bemectee | 1 [0,5/0,3U1 8 |ama, OATOTOBKA K BBINOJIHE-|Ipeena u3mMepenus ammnepmer- |OI1K-1 — 3y
HUI0O U 00paboTKa pe3yibTa-|pa M BoIbTMeTpa noctossHHoro |OITK-2 —3yB
3.3. TIoCTOAHHBII >JEKTPHIECKHI TOK 1|1/041 | 3/0,71 | 0,2 | 18 |ToB nabopaTopHbIX pabort,|Toka" u "Onpenenenne uHAYK- |OIMK-1 -3y
pelieHre  WHIMBHUIYaJbHBIX | THBHOCTH COJICHOWA U Mar- OI1K-2 — 3yB
3.4. MarauTHoe moyie B Bakyyme u B Beme-| 1 | 1/0,5U 0,1 15 |KOHTPOJBHBIX paboT HUTHOH NnpoHHnaemoctu gep- |OIMK-1 — 3y
CTBE pomaraeTuka'. BeimosmHeHnue OIlK-2 — 3yB
3.5. DnexkTpoMarHuTHasT UHAYKIIHS 1 |1/0,51 | 3/0,71 | 0,2 15 KOHTPOJIbHO# paboTsl Ne 2 OIIK-1 -3y
"OneKTpuIecTBO U MarHeTu3M. |OITK-2 — 3yB
3.6. DnexTpuueckue konedbanus u nepemen-| 1 | 1/0,3U 10 BonHosast onrka" OIIK-1 -3y

HBIN TOK

OIIK-2 —3yB
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Htoro no pazneny 16251 |6/1,41 | 0,7 | 81 2 1abopaToOpHBIX padoThI, 1
KOHTpOJIbHas paboTa
4. BonHoBas onTHKa 1
4.1. DneKTpOMarHuTHBIE BOJHBI 1| 1/0,41 0,1 | 10 |[IIpopabotka nekunmii, u3yde-|BremonHenue u 3amuTa sadopa- [OIIK-1 — 3y
HUE TEOPETUYECKOTO0 MaTepu-|TopHOil pabotsl "Onpenenenue |OIIK-2 —3yB
4.2. arepepeHnns CBETOBBIX BOIH 1 |1/0,4U 0,1 | 15 |ama, NOArOTOBKA K BBINOJIHE- |[UIMHBI CBETOBOM BOJIHBI U Xa-  |OIIK-1 — 3y
HUIO M 00paboTka pe3ynbTa-|pakTepucTuk audpakunonHoi |OITK-2 —3yB
4.3. Jlndpakiyst CBETOBBIX BOJIH 1 |1,5/0,51| 2/0,61 | 0,1 | 15 |roB jaboparopHbIX paborT, pemerkyu”. Boimonnenue koH-  |OIIK-1 -3y
pellcHHe  WHIMBUIYalbHBIX [ TPOJBHOM paboTel Ne 2 "Onek- |OIIK-2 — 3yB
4.4. BzanMoIeiicTBHE CBETA C BEIIECTBOM 1 10,5/0,21 10 [KOHTPOJBHBIX PaboOT TPUYECTBO ¥ MarHeTusm. Boi-  |OIIK-1 — 3y
HOBasl onTuka" OIlK-2 — 3yB
Hroro mo paszneny 1 |4/1,51 |2/0,61| 03 | 50 1 maboparopnas pabota, 1 KoH-
TpoJIbHas paboTa
Hroro no kypcey 1]20/84 | 16/4 | 2 | 261 2 3K3aMeHa, 2 KOHTPOJIbHbIE
padoThI
5. KBanToBas u aromHast pu3nka 2
5.1. KBanToBas ontuka 2 | 2/0941 | 3/1,6U | 0,4 | 35 [IIpopaboTka Iekiuii, u3yde- BeimonHenue u 3ammra nadopa- |OIIK-1 — 3y
HUE TEOPETHYECKOTO MaTepH-|TOpHbIX padoT "HccnenoBanune |OIIK-2 —3yB
5.2. KBaHTOBas MEXaHUKa 2 | 2/0,91 0,4 | 30 |ayna, MOATOTOBKA K BBINOJHE- |XapaKTEPUCTUK BAKYyMHOTO OIIK-1 - 3yB
HUI0O U 00paboTka pe3yinbTa-|porodnementa” u "Onpenene- |OIIK-2 —3ys
5.3. ®usuka aroma 2 |2/091 | 3/1M | 0,4 | 40 |ToB ;abOpaTOpPHBIX  padoOT,| HHE INIABHBIX KBAaHTOBHIX uncen |OITK-1 -3y
pelieHre  WHIWBHIYaJbHBIX |BO30YKICHHBIX COCTOSTHUH OIIK-2 - 3yB

KOHTPOJIbHBIX padoT

aToMa Boziopoza". BeinmonHeHue
KOHTpPOJIbHOU paboThl Ne 3
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"KBanToBas, aToMHas u sziep-
Hast pusuka"
Hroro no paznery 2 | 6/2,71 | 6/2,61 | 1,2 | 105 2 nabopaTopHBIX paboTHI, 1
KOHTpOJIbHAs paboTa
6. ®u3nKa TBEPIOTO TEJIA M ATOMHOTO sapa | 2
6.1. KBanToBas crarucruka u ¢usuka tBep-| 2 | 1/0,3U 25 |I[lpopaboTka nekuui, wusyde-| BrimomHenue u 3amuTa gadopa- |OIIK-1 —3yB
JIOTO TeJia HUE TEOPETUYECKOT0 MaTepu-|TopHOIl paboTsl "Onpenenenue |OIIK-2 —3yB
6.2. Slnepnas ¢usnka 2 12,5/0,811| 4/1,411 | 0,8 | 40 |ama, MOArOTOBKA K BBINOJHE-|MAaKCUMAIbHOW SHEPTUH [3- OIIK-1 —3yB
HUIO M 00paboTka pe3ynbTa-|4acTull U uaeHTudukanus pa- |OITK-2 —3yB
6.3. dusuka deMeHTapHBIX yactuil U co-| 2 |0,5/0,21 18,5 |ToB  1abOpaTOpHBIX  PAbOT,|IMOAKTUBHBIX MIpENapaToB'. OIIK-1 - 3yB
BpeMeHHas (pu3nuecKasi KapTHHa MUpa pellcHHe  WHIMBUIYyalbHBIX | BeIONHEHNE KOHTPOIBHOM pa- |OIIK-2 — 3yB
KOHTPOJBbHBIX padboT 60te1 Ne 3 "KBanTOBas1, aTOM-
Has U siaepHas puzuka”
Hroro mo pazneny 2 | 4/1,31 | 4/1,41 | 0,8 | 83,5 1 maGopartopHas pabora, 1 KOH-
TpoJIbHAs paboTa
Hroro no kypcey 2 | 10/41 | 10/41 | 2 |188,5 3aver, 1 KOoHTpO/IbHAsA padoTa
HToro no nucumumnjinHe 1-2| 30/12U | 26/81 4 (4495 2 3K3aMeHa, 3a4eT, 3 KOH-

TPOJIbHBIE Pa00ThI




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B mpouecce mpenogaBaHus AUCUUILINHBL «DU3MKa» NPUMEHSIOTCA TPaIULUOHHAS U
MOJTyJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Hcnonbs3yloTest clieyromue BUIbl JeKIHil:

6800HasA NleKyusi — B Ha4alle Kypca M B Hayalle KaXJIoro cemectpa (BBOAHBIN OJOK B
COCTaBe JICKIUH);

Jekyus-ungopmayus — B 3Toi popMe U3naraeTcsi OCHOBHAS YaCTh MaTEpUAIa;

0030pHas nekyus — B 3AKIIOYUTENbHOM 4acTH WM3Y4YEHUS AUCUUIUIMHBI, MOCBSIIEHHOM
COBPEMEHHOUW (M3MUECKON KapTWHE MHpa, a TakKe IPU CUCTEMATH3AlUU W 000O0IIeHUU
OTJICbHBIX Pa3/ICNIOB;

npobremuas nekyusi — WCIONB3YyEeTCs KaK 3JEMEHT B COCTaBe JICKIMH, KOTJa Mepen
CTyJCHTaMH CTaBUTCS HEKOTOpas MHpodiiemMa M MpeasiaraeTcs HaWTH MOAXOAbl M MYTH K ee
pEIIeHHIO;

JleKyusa-eu3yaiu3ayus — JEeKUUU C TPUMEHEHHEM (PHU3NYECKUX JAEMOHCTpaluid C
OOBSCHEHUEM TPOUCXOMISIINX SBICHUH, a TaKKe KOMITBIOTEPHBIX CUMYJSIUNA H Y4eOHBIX
(GUIBEMOB.

Bce BubI neKnnid IPOBOAATCS C UCTIOIB30BAHUEM MYJIBTHMEIUHHOTO 000PYIOBAHHUS.

[TpakTHueckue 3aHATHS BKIIOYAIOT B ce0s Takue METOJbl OOy4YeHHs, KaK yueOHas
ouckyccus, B X0Jie KOTOPOH CTYIIEHTHI M3JIaraloT CBO€ MHEHHE M OOMEHHMBAIOTCS B3TJIAJAMH Ha
npobiieMy, a8pucmuieckas beceda, CTUMYIUPYIOIAs KOJJIEKTUBHOE MBIIUICHUE U COBMECTHBIN
MOMCK OTBETa Ha c(hOpPMYIMPOBAHHBINM BOIIPOC UJIU 3ajady.

[Ipu npoBereHur J1aOOPATOPHBIX 3aHATHH MNPAKTHKYETCA paboma 6 komande (2-4
YelioBeKka) U ucrosb3oBanue | T-uemooos mist 00pabOTKH Pe3yabTaTOB Ta0OPATOPHBIX PadOT.

6 YueOHO-MeTOAMYeCKOe o0ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCsl

[To mucummmne «duzukay st 3a09HON (HOPMBI 00YUEHUS TIPEAYCMOTPEHA BHEAYIUTOP-
Hasl caMOCTOATeIbHas paboTa 00yJaronuxcs, KOTopas 3aKIdaeTcs B IpopadoTKe NeKIni, ca-
MOCTOSITEJIBHOM H3YYEHMHM TEOPETHYECKOTO MaTepuaja, MOJIrOTOBKE K BBHIIOJHEHHUIO jabopa-
TOPHBIX paboT, 00paboTKe pe3ynbTaTOB U3MEPEHUI U BHITIOJHEHUH TPEX MHIUBUIYaTbHBIX KOH-
TPOJIBHBIX PadoT.

Ilpumepnoie éapuanmosl KOHMPOILHBIX PAOOM

Konumponsnas 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 M YCKOPEHUS & U TPACKTO-
puto aBmwxkenus y = f (X).

2. Illap ckaThIBaeTCs MO HAKJIOHHOW IUIOCKOCTH ¢ yriioM HakiioHa 60°. Kakyro ckopocTh
OyZeT UMETh IEHTP Iapa OTHOCUTEIHFHO HAKJIOHHOM TMJIOCKOCTH Yepe3 2 ¢, €CIU ero HayalbHas
CKOPOCTH ObLIa paBHA HYIIO?

3. Teno maccoit M = 1 kr, netsiee co CKOpocThio V = 4 M/c, pacnaaaercs Ha JBa OCKOJIKa,
Macca OJHOro u3 kotopbix M = 0,6 kr. CKOpOCTh 3TOr0 OCKOJIKA NMEPIEHIUKYIIIPHA HaYyaJIbHON
CKOpOCTH TeJia U paBHa U; = 5 m/c. UeMy paBeH MOJyJIb CKOPOCTH BTOPOT'O OCKOJIKA?

4. ToHKUI OTHOPOJHBIN cTep>keHb JUIMHOU L = 48 cM MokeT BpalaTscsi BOKPYTr TOPU30H-
TAJIBHOM OCH, POXOJIAIIEH Ha paccTOSHUU 1/3 ero AMMHBI OT OJHOTO M3 ero KoHIoB. Onpene-
TuTh Tieprol T ManbIx KoeOaHU CTEPKHSI.



5. T'a3000pa3Hblif BOOPOA, HaxoAuBIIMiics npu Temmeparype t = 2 °C u gaBneHun p =
5 . .
10° ITa B 3akpsiTOM cocyne o0béMoM V = 5 1, oxnaaumu Ha AT = 55 K. Haiitn npupamienue
BHYTPEHHEH SHEPruy ra3za U KOJIWYECTBO OTIAHHOTO UM TEIIa.

6. Maccy m = 6,6 r BoIopo/ia pacuIupuiu u3odapudecku ot oobéma Vi 10 00béma Vy =
2V;. Haiitu usmenenue AS SHTPOIINH MPU PaCIINPEHUH.

Koumponvnan paooma Ne 2 «Inekmpuuecmeo u maznemusm. Boanosas onmuka»

1. Ha nByx GecKOHEUHBIX MapaJljIebHBIX MJIOCKOCTSAX PABHOMEPHO PaCIIpPE/ICICHbI 3apsiabl
C IIOBEPXHOCTHBIMHU IUIOTHOCTSIMU G1 U Go. ONIPENeNnuTh HAPSHKEHHOCTD JJIEKTPUYECKOTO MOJIS:
MEXy TUIOCKOCTSIMH; BHE TuIOCKOCTeH. [TocTpouTh rpaduk n3MEeHEHUsT HANPSKEHHOCTH OIS
BJI0J1b JIMHUH, IEPICHIUKYISIpHON TutacTuHaM. [IpunsaTs 61 = —206, 62 =6, r1e ¢ = 80 HK/M,

2. JIBa ucTtouHuka ¢ 3.4.c. €1 = 6,5 B u &2 = 3,9 B 1 oiuHaKOBBIMH BHYTPEHHUMH COTIPO-
TuBJIeHUsIMU 110 2,0 OM COeIMHEHBI MapauiebHO U TOJIKJIFOYEHBI KO BHEIIHEH IIeNU COMPOTUB-
nenuem 9,0 Om. OnpeaenuTh TOKH B 3JIEMEHTAX U BO BHEIIHEH LICTIH.

3. PaccrosiHre MeXIy IByMs JUIMHHBIME TapauienbHbiMu poBogamu d = 5 cm. Tlo mpo-
BOJIaM B OJTHOM HAIpPaBJICHUH TEKYT ojuHakoBbie TOKU | = 30 A kaxnpiii. Haittn unaykuuio B
MarHUTHOTO TOJISl B TOYKE, HAXOASIIEHCS Ha PaCCTOSHUU 1 = 4 CM OT OJHOTO U I = 3 CM OT ApY-
roro mpoBoa.

4. OnpenenuTs 4acTOTY BPALIECHUs NPSIMOYIOJbHOM paMKH, BpalLlaOLIEiicsl B OJHOPOIHOM
MarHMuTHOM I10JIe, MarHUTHasE UHAYKIUs kotoporo B = 0,5 Tu, ecnu aMiintyaa HaBeJACHHOW B
pamke DJIC emax = 10 B. ITnomane pamku S = 200 CMZ, a urcio BUTKOB N = 20. Och BparnieHus
NEePNEHAUKYIISIPHA BEKTOPY MarHUTHOW MHIYKIIHH.

5. Ha crexnstaubIi kiuH (N = 1,5) nagaeT HOpMaIbHO MOHOXPOMATHYECKUH CBET C JUTMHOM
BOJIHBI A = 582 HM. [Ipenommstonuii yron kinHa paBeH 20 . Kakoe uuciio TeMHbIX uHTEp(de-
PEHLIMOHHBIX MOJIOC MPUXOIUTCS HA €AUHUILY JUTUHBI?

6. JIBa HUKOJS PacIOJIOKEHBI TaK, YTO YTOJI MEXIY WX TJIABHBIMU TUIOCKOCTSIMH COCTaB-
aster ¢ = 60°. Bo ckoibKO pa3 yMEHBIIUTCS MHTEHCUBHOCTh €CTECTBEHHOTO cBeTa lo mpu mpo-
X0XKJICHUH yepe3 00a Hukoust. Koadduiment nornomienus ceera B kaxaoM Hukose K = 0,05.

Konmponvnas paooma Ne 3 «Keanmoeasn, amomuan u a0epuas Qusuxa

1. TemnepaTypa BHyTpeHHEH MOBEPXHOCTH MYy(]enbHOI Me4yn MpU OTKPHITOM OTBEPCTUU
miomanaso 30 cM? paBHa 1300 K. Cuuras, 4T0 OTBEpCTHE MEUYU H3ITY4aeT KaK aOCOMIOTHO U&p-
HOE TeJO0, ONPEAEINTh, KaKasg YaCTh MOIIHOCTH U3JIyYECHHS] PACCEUBAECTCA CTEHKAMU €YU, €CIIU
notpebiseMas €if MOIITHOCTh cocTaBiseT 1,5 kBT.

2. Ha noBepxHoCTb, momaap kotopoit S = 0,01 M exxeMuHyTHO nagaer E = 63 Jx ce-
TOBOH PHEPTUU (B HAIPABICHUH, IEPIICHIUKYISIPHOM ITOBEPXHOCTH). BBIYUCIUTH CBETOBOE JaB-
JIEHHE Ha ATY OBEPXHOCTh, €CIIM OHA: a) MOJHOCThIO OTPAKAET CBET; 0) MOJTHOCTHIO MOTJIONIAET
CBeT.

3. ®oTOH ¢ JUTMHOH BONHEI A = 4,3 TIM paccesicsi Ha CBOOOTHOM 3JIEKTPOHE. YTOJ pacce-
siHUS cocTaBmIl 1/2. ONpenenuTh YHEPTUIO0 PacCeIHHOTO (POTOHA U YHEPTHUIO, MIPUXOAIIYIOCS Ha
AJIEKTPOH OTHAYH.

4. OueHUTh C TOMOIIBIO COOTHOIIEHHUS HEONPENEIEHHOCTEN MUHUMAJbHYIO KHUHETHYE-
CKYIO SHEPTHIO JICKTPOHA, IBIKYIIIETOCS B 00J1aCcTH, pa3Mep KoTopoi L = 1070 m.
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210

5. Onpenenuts nepuos mojypacnaga BUCMyTa %

Bi, €CJIM M3BECTHO, YTO BUCMYT Maccou
m = 1 r BeiGpaceBaer N = 4,6-10" p-uactunsat=1 c.

6. Kakylo HaMEHbIIYIO SHEPTHI0 HYXKHO 3aTPaTUTh, YTOOBI Pa3[eiuTh AAPO ,He Ha JBe
OJINHAKOBBIE YaCTH.

Ilepeuyenn 1a0opaTopHbIX padoT:
1 cemectp

1. JI. p. Ne 1 «IIpuMeHeHne 3aKOHOB COXpAHEHMS AJI ONPENEIECHUS CKOPOCTU II0JIETa
TTYJIN»

2 JI. P. Ne 4 «MccnenoBanue BpamliaTeIbHOTO JABHIXKEHHUS TBEPAOrO Tejla BOKPYT
HEITOABIKHOM OCH»

3 JL p. Ne 14 «Onpenenenue mnokaszaress aauadarsl Y merogoM Knemana u Jlezopmay

2 cemecTp

1. JI. p. Ne 23 «Pacmupenue npeaena u3MEpeHUs aMIiepMeTpa U BOJIbTMETPA OCTOSTHHOTO
TOKa»

2. JI. p. Ne 28 «OmpeneneHue MHIYKTUBHOCTU COJICHOMJA U MAarHUTHON MPOHHUIIAEMOCTH
dbeppoMarHeTuka

3. JL. p. Ne 34 «Onpenenenrie ATUHBI CBETOBOI BOJIHBI U XapaKTEPUCTUK AUPPAKIIMOHHON
peteTK»

3 cemecTp

1. JI. p. Ne 36 A «MccnenoBanue xapakTepUCTHK BaKyyMHOTO (POTORJIEMEHTa»

2. JI. p. Ne 42 «M3ydenue crnekTpa H3iIyueHHs aroma Bojopoza. OmnpeneneHue IriaBHbIX
KBAHTOBBIX YKCE BO30YX/IEHHBIX COCTOSIHUI aTOMa BOJIOPOAa»

3. JI. p. Ne 53 «Ompenenenue MakCUMajJbHOW SHEPruM [-4acTHI M HACHTUPHUKAIMS
panuoaKTUBHEIX IIPENAPATOB)

Hepeqem, TCOPETUYECCKHUX BOIIPOCOB JJIdA l'lpOpﬂﬁOTKl/I JICKIIHOHHOI'0 MaTepuaia u
CaMOCTOSATEJIbHOI0 U3yYECHUS !

1 cemecTp
Kunemamuxa u Ounamuxa nocmynameibHozo u 6pauiamesibH020 O8UMHCEHUA

1. TlousaTHe paanyc-BeKTOpa, CKOPOCTH U YCKOPEHHs] MaTepuanbHOil Touku. CpeqHue u
MIHOBEHHBIE BEJIMYHHBI.

2. Ilpsmas m oOparHas 3a1ayn MexaHUKH. Ponb HauanbHbIX ycioBuil. I[lepemenienue u
IIPOWICHHBIN NyTh.

3. JIBmwkeHue 1o OKPYKHOCTH. YTOJI TIOBOPOTA, YIIIOBas CKOPOCTh U YIIIOBOE YCKOPEHHE.
CB43b YIJIOBBIX U JJUHEUHBIX BEJIMYHH.

4. KpuBonuHeiiHoe nBHXeHHE. TaHreHLIManbHOE M HOpMajibHOE yckopeHue. I[lomHoe
YCKOpEHHE. YTOJ MEXKIY CKOPOCTBIO U YCKOPEHHUEM.

5. HMuepumanbuble cuctemsl orcuera. [IpuHnun otHocurensHocTy 'anunes. Ilepsslil 3a-
KoH HproToHa.

6. Ilonarue cuibl, Maccel U umnynbea. [punnun cynepnozunuu. OCHOBHOM 3aKOH JH-
HaMHUKH MOCTYIMATENIbHOTO IBMXeHUs. Tpernii 3akoH HeroToHAa.

7.  MoOMEHT uMITyJIbca U MOMEHT CHJIbI OTHOCUTEIBHO TOUKU. OCHOBHOE YpaBHEHHE JU-
HAaMHUKH BpaIlaTEIbHOIO ABUKCHHUS.
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8. Bpamenue BOKpYr HEMOIBHMXKHOM OCH. MOMEHT MHEpIMM TBEpIOro teia. Teopema
[ITeitnepa.

9. Amnasorusi XapakTepHCTUK U YPaBHEHHUH MOCTYNATEIbHOIO M BPAIATEIbHOTO JIBHXKE-
HUSL.

3akonut COXPAHEHUA 6 MeéXAHUKe

1. MWnrerpansl neuxeHus. CBs3b 3aKOHOB COXPAHEHUS C CUMMETPUSMU NPOCTPAHCTBA U
BPEMEHU.

2. 3aMKHyTas cucTeMa. 3aKOH COXPAaHEHHsI ITOJIHOTO UMITYJIbCa CUCTEMBI Tell.

3. 3aKoH COXpaHEHHUs IOJIHOTO MOMEHTa HMMITyJbCa CHUCTEMbI Tell. JIBIKeHHE B LiEH-
TPaAJIbHOM I10JI€.

4. Pabora u MmomHocTh. KnHeTndeckass SHEprus NOCTYNATEIbHOIO U BpalllaTEIbHOIO
JBUKCHUS.

5. KoncepBaTuBHbIE U AMCCUIIaTUBHBIE cUiibl. Pab0oTa KOHCEpBAaTUBHBIX U JIUCCUIIATUB-
HBIX CHIL

6. IlorennmansHas SHEPrHs. 3aKOH COXPAHEHUS TIOJTHON MEXaHUYECKON YHEPTUH.

7. CBs3p MeXJy CWION M NMOTEHUUAIbHOW 3Heprueil. J[Ba crmocoba onucaHus B3auMo-
JICHCTBHSI.

8. Coynapenue AByX Tesl. YIPYruil U HEYNpyrui yaap.

Mexanuueckue Koneoanus

1. VYpaBHeHHE rapMOHUYECKUX KOJIEOAHUH U ero pereHue.

2. XapakTepHCTUKHU KojeOaHUl (aMIUTUTY/1a, 4acTOTa, HaYaabHas (aza).

3. Maremaruueckuil 1 pU3MUECKUI MaSTHUKH.

4. CrnoxxeHue rapMOHUYECKUX KoJeOaHUN OJTHOrO HanpaBieHus. buenus.

5. CrnoxxeHue neprneHAuKyIsIpHbIX Konebanuid. durypsr Jluccaxy.

6. VYpaBHeHHe 3aTyXalOMMX KOJeOaHUI U eTo peleHHe.

7. XapaKTepUCTHUKU 3aTyXaloUMX KojeOaHWil (BpeMs pelakcaluu, JorapupMuyecKuii
JIEKPEMEHT, TOOPOTHOCTB ).

8. DHeprus rapMOHMUYECKHX U 3aTyXaIOLIMX KOJeOaHuH.

9. Brmyxnennsie konebanus. Pezonanc.

Ynpyzue ¢onnw

1. TlonepeuHsle U NPOAOIbHBIE BOJHBL. XapaKTEePUCTUKU OeTylel ynpyroi BOJIHBI.

2. CKOpOCTb pacrpoCTpaHeHHs YIPYTUX BOJIH.

3. Kiaccudukanus BoiH 1mo ¢opme BOJTHOBOW MOBEpXHOCTH. [Imockast, chepuieckas u
LWJIMHIPUYECKasl BOJIHA.

4. BonHOBOe€ ypaBHEHHE. Y paBHEHHE JIy4a, YpaBHEHHE IJIOCKOW BOJHBI, BOJTHOBOE ypaB-
HEHHE B 00I1IEeM BHUjIE

5. Hanoxenue ynpyrux BoiH. Ctosigasi BOJHa U €€ 0OCOOEHHOCTH.

6. Konebanne HaTSIHYTON CTPYHBI.

Knaccuueckas cmamucmuka

1. Makpocucrema. CTaTUCTUYECKHUI U TEPMOJIUHAMUYECKUI MOAXObI K OMUCAHUIO MaK-
pocucrem.

2. JuckpetHblii HaOop BennuuH. [ToHATHE BEPOATHOCTH U CpEHEN BETHMUMHBI.

3. HenpepsiBHblil HaOOp BenmuuuH. OYHKIINS pacTpeeieHUs CIydYaliHOW BEIMYUHBI U €€
cBOMCTBA ((PU3UUECKUN CMBICI, pacyeT BEPOSITHOCTEH, yCIOBHE HOPMHUPOBKH, PACUET CPETHUX
BEITUYMH).

4. PacnpeneneHue MOJIEKYII IO IPOEKIUAM ckopocTeld. Pacnipenenenue ['aycca.
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5. Pacnpenenenue mosnexys no Moaynro ckopoctu. Pacnpenenenne Makcsesia.

6. Haubosee BeposTHas, cpelHAsA U CPeIHEKBAApATUUHASI CKOPOCTH.

7. PacnpeneneHue MOJIEKYJ MIEAlbHOIO rasza IO BBICOTE B I0OJ€ TskecTu 3emuu. Pac-
npenenenue bonpimana. bapomerpuueckas Gpopmyia.

MKT u nepeoe nauano mepmoouHamuxku

1. Monuens uaeanbHoro rasa. Jlapienue u temmneparypa ¢ Touku 3penuss MKT. Ypaue-
HUE COCTOSIHUS MICAJIbHOTO ra3a.

2. llomsatue creneneil cBOOOABI MOJEKYJbl. TeopeMa O paBHOPACHPEICICHUU SHEPTUU
M0 CTETEHSIM CBOOO/IBI.

3. BuytpenHss sHeprus Kak GyHKIUS COCTOSIHUSI CUCTEMBI.
Pabora kak ¢pyHKIuMs mpoiecca.
IlepBoe HauaIO TEPMOJUHAMUKH.
N3oTepMuueckuii, U30XOpUIECKUI U N300apUUECKUI IPOLECCHI.
Anunabaruyeckuit mporecc. Ypasuenue [lyaccona. [Tonurponuueckue mporeccsl.
[Tonstue temnoemMkocTu. MoisipHast U yAelbHas TEINIOEMKOCTH. TEIUIOEMKOCTh MPHU
M30IpoIeccax.

N O

Bmopoe nauano mepmoounamuru. Inmponus

1. Hanpasnenue nponeccoB. Ctaructuueckuii Bec MakpococtostHusa. CyTb HEOOpaTUMO-
CTH.
Bropoe nauano repmoannamuku. @opmynuposku Kiaysuyca u Kenbpuna.
DHTpONUs CUCTEMHBI U €€ cBoiicTBa. Teopema HepHcra.
M3MeHeHne SHTPONMH B TEIUIOBBIX IIpOLEccaXx.
OcHoBHOE YpaBHCHHUEC TCPMOJUHAMUKU. TepMOI[I/IHaMI/I‘-ICCKI/Ie IIOTCHIIMAJIbI.
[Muxnnueckuii mponece. KoadduimeHt noaesHoro AeHCTBUS TEIUIOBONH MAIIUHBI.
IMuxn Kapno. Teopema Kapno. Tepmoaunamuueckas mkajia TeMIeparyp.
Craructuueckuil cMpica 3HTponu. Popmyia bosbimana.

Nk~ WN

2 cemecTp
Anekmpocmamuueckoe noe

1. Cuubl B npupoge. Ponib 371€KTpOMarHUTHOTO B3aMO/IEHCTBUS.

2. DIEeKTpOCTaTHYECKOE Mojie. DIeKTprudeckuil 3apsi. CBONWCTBA JEKTPUIECKOT0 3apsi-
na. 3akoH Kyiona.

3. HanpsokeHHOCTB AJIEKTPOCTATUYECKOTO TOJSL.

4. TlpuHUHUI CYNEPHO3UINH FNEKTPOCTATUUECKUX MOJIEH I TUCKPETHOTO U HETIPEPHIB-
HOT'O paclpeesIeHNs 3aps0B.

5. TloTok BekTOpa HAMPSHKEHHOCTH dJIEKTpocTaTrHueckoro mojst. Teopema ["aycca.

6.[ToTeHIMaNBEHOCTD AMEKTPOCTATUYECKOTO OIS, [IpUHINT cymeprno3uIiuu s MOTEHIIN-

ana.
7.PaboTa 1o nepeMerieHuIo 3apsia B 3JeKTpocTaTHUecKoM noje. TeopeMa o HUPKYIIALUH.
8.CBsi3p MEX/Ty HAIIPSDKEHHOCTHIO W TIOTEHITHAJIOM.
9. T'eomerpuueckoe onucanue noisi. CUI0BbIe JTMHUN. DKBUMOTEHIMAIbHBIE TTOBEPXHO-
CTH.

,Zluaﬂekmpuku u npoeoduuku 6 JJICKMPUUECKOM naoiie

1. Dnextpuyeckuii TUTONb. [UTIONTHHBIA MOMEHT.
2. DJeKTpUYecKoe Mmoiie B AudeKTpuke. [lonspusamnus TurieKTpuka.
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3. BekTop anekTpuyeckoro cMmeieHus. Jusnekrpudeckas mpoOHUIIAEMOCTh BEIIECTBA.
Teopema ["aycca aJist AMAIEKTPUKOB.

4. VYcnoBus Ha rpaHULIE pa3zeia IBYX IUAIEKTPUKOB.

5. DJEeKTPOEeMKOCTh YEAMHEHHOT'O IIPOBOJIHUKA.

6. Konzaencarop. 1eKTpOEMKOCTb IIOCKOT0, CHEPUIECKOTO U IMIINHIAPUIECKOTO KOH-
JeHcaropa.

7. CoenuHeHue KOHJIEHCATOPOB.

8. Dmueprus 3apspKEHHOTO KOoHeHcaTopa. [IMOTHOCT SHEPTUU ANEKTPUUYECKOTO MOJISL.

9. BxitoueHne KOHIEHCATOPA B AIEKTPUUECKHUE LICTIH.

Hocmoannwlit 31eKmpuyecKuii moxK

1. Ounekrpuueckuii Tok. IInoTHOCTH TOKA. Y paBHEHNE HEIPEPHIBHOCTH.

2. 3akon Owma B nmuddepennuansHoil popme.

3. 3axon Oma B HHTETPAIBHON (OpME IJIs1 OJHOPOIHOTO YUACTKA IETH. DIEKTPHUIECKOE
HarnpsKeHue.

4. Conpotusienue npoBoaHuka. CoeJMHEHUE CONPOTUBIICHUH.

5. 3akon Oma ans HeogHOpOAHOTO y4acTka nenu. Croponnue cuibl. S/1C.

6. IlpaBuna Kupxroda s pacuera pa3BeTBICHHBIX IIETICH.

7. Pabora 1 MOLTHOCTH 3JEKTPUUECKOro Toka. 3akoH J[xoymsa-JIenua.

8. IlepexoaHble MPOLECCH B LIETTH C KOHAEHCATOPOM.

Maznummnoe none u IIEKMPOMACHUMHAA undymum

1. Enunas npupoja 3J€KTpUUECKOTO U MATHUTHOTO MOJIS.

2. VcTOYHMKM MarHUTHOTO MoJjst. MarHUTHOE 1oJie ABUXKYIIErocs 3apsijia U MPOBOIHUKA
¢ TokoM. 3akoH buo-Cagsapa.

3. TloTok M HMPKYJALMS BEKTOpa HHAYKIIMM MarHuTHoro nosist. Teopema [aycca u Teo-
peMa O LHMPKYJISALHH.

4. Cuna Jlopenua. J/IBuxeHune 3apsyKeHHOM YaCTUIIbI B MATHUTHOM TIOJIE.

5. Cwua Ammepa.

6. MarnuTHOe nose B BemecTse. HamMarHMueHHOCTb.

7. HanpseHHOCTh MarHUTHOTO 1OJIsl. MarHUTHas MPOHUIIAeMOCTh BenlecTna. Jluamar-
HETHKU U MIapaMarHEeTUKHU.

8. ®eppomarneruku. Ousnueckas npupoaa peppomMarHeTma.

9. 3axon snexTpomarHuTHOM nnaykuuu dapanes. [Ipasumno Jlenna. BuxpeBoe anektpu-
YECKOE MOJIE.

10. SBnenue camounaykuuu. ManyktuBHOCTH. CosleHOU.

11. Dueprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJISL.

dnexmpuueckue Konedanus u nepemeHHblil MoK

KonebatenbHblil KOHTYp. MeXaHN3M BOSHUKHOBEHHUS IEKTPUUECKUX KOJICOaHUH.
OHeprust 31EKTPUIECKUX KOIeOaHUH.
3aryxaromue KonebaHus. XapakTepUCTUKH 3aTyXaroIuX KoJeOaHHi.
Posib akTHBHOTO CONPOTHUBIIEHHS B KOJIEOATEIbHOM KOHTYpE.

5. BriHyXIeHHble koieOanus. BektopHas quarpamma HamnpsbkeHuid. Pesonanc Toka. Pe-
30HAHCHAs 4acToTa.

6. CootHomeHnue (a3 MeXy BHEIIHUM HAIIPSPKEHUEM, CUIION TOKA U HAIIPSKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. Ilepemennslit TOk. MIHIYKTHBHOE U €eMKOCTHOE conpoTuBiieHue. [ToHoe conmpoTuBiie-
HUE LIENH [IPU IEPEMEHHOM TOKE.

8. JleWcTByromue 3HaYEHUs CUITBI TOKA U HAMPsDKEHUs. MOIIHOCTD MPU IEPEMEHHOM TO-
ke. Koaddumment momnoctu.

AN
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3Jlel<mpomazuumuble 60JIHbl

1. Cucrema ypaBHeHuit MakcBesuia kak 00001IeHHE Pa3pO3HEHHBIX SBICHUI dJIeKTpHUUe-
CTBA U MarHeTU3Ma.

2. CgoiictBa ypaBHeHHI MakcBeiia. [Ipencka3zanue cyimecTBOBaHUS AIEKTPOMArHUT-
HBIX BOJIH.

3. BonnoBoe ypaBHeHue. CKOPOCTb pacrpoCTpaHEHHs BOJHBI U TIOKA3aTelb MpesioMiIe-
HUS CPEIbL.

4. Tlnockas 2JIeKTpOMAarHWTHas BOJHA U €€ OCHOBHBIE XapaKTEPUCTHKHU.

5. DOHeprus ¥ UMILYJIbC NIEKTpOMarHuTHO! BoiHbl. Bektop IloitnTuHra. HTEHCUB-

6. Ilkana 3meKTpoMarHuTHBIX BOJIH. OCOOEHHOCTH ONTUYECKOTO AUANa3oHa.

7. EcTecTBeHHBIN U OJAPU30BaHHBINA cBeT. Buapl nosspuzarnuu. CTeneHpb Mmojspu3aiuu
YACTUYHO TMOJISIPU30BAHHOTO CBETA.

8. 3akxon Maimoca.

9. Tlonspwuzarmus nMpu OTPAKEHUH U MPEITOMIICHHH CBETA HAa TPAHMIIC pa3jielia JUIJICK-
TpUKOB. Yron bprocrepa.

10. JIBoitHOe syuenpenomiieHue. Y CTpocTBO mpu3Mbl Hukos1.

11. OnTuyecku akTHBHBIC BEIIECTBA. BpallleHre MI0CKOCTH MOJISIPU3aIliy CBETa IIPH
MIPOXOKICHUH Yepe3 ONTHUYECKH aKTUBHYIO CPEIy.

Humepgepenyun ceemosvix 6011

1. Tlonstue unrepdpepenunu. [lpunuun cynepno3unmu 1ist cBeToBbIX BosiH. Habmronae-
Mbl€ M HeHa0JIr01aeMble BEIMUHUHBI.

2. KorepeHntHsie 1 HeKOrepeHTHBIE BOJTHBI. ClI0JKeHIE HHTEHCUBHOCTEH B CITydae HeKo-
TePEHTHBIX U KOTePEHTHBIX KOJIeOaHM.

3. VYcnoBus ycuneHus U ociaa0IeHus CBeTa B 3aBUCIMOCTH OT Pa3HOCTH (a3 nHTepde-
PHUPYIOLIUX BOJIH.

4. OnTuueckuii myTh cBETOBOro Jy4ya. CriocoObl H3MEHEHUS ONITUYECKOTO MMYTH CBETO-
BBIX BOJIH.

5. CBs3b ONTUYECKOW PA3HOCTH XOJIa IBYX BOJIH C PA3HOCTHIO (a3. Y CI0BUS MaKCUMyMa
¥ MMHUMYMa UHTep(EPEHIINN B 3aBUCIMOCTH OT ONTHYECKOM pa3HOCTH XOJa.

6. Cxewma lOnra. YcnoBust HabmoaeHns nHTEpPepeHny. KoopaimHaThl CBETIIBIX U TEM-
HBIX T10JI0C Ha DKPAHE.

7. BpemeHHas U IpPOCTpaHCTBEHHAs! KOT€PEHTHOCTb.

8. MHutepdepeHius B TOHKHX IUIEHKAX B OTPAKEHHOM M ITPOXO/SIIEM CBETE.

9. Cxewma s HaOmroeHus koJerr HploToHa. Pamuycel CBETIIBIX ¥ TEMHBIX KOJIEIl B OT-
Pa’kKEHHOM M IIPOXOJISLIEM CBETE.

Hughpaxyus u oucnepcusn ceemosvix 601

1. Senenue audpakiun. OcoOOeHHOCTh TU(PPaKIUU CBETOBBIX BOJIH. JJudpakuus Opene-
151 u @paynrodepa.

2. Ipunuun I'tolirenca-®@penens. YnpolieHne BEIYUCICHUN ¢ TTOMOIIbIO BEKTOPHOM
JUarpaMmBbl.

3.  udpakuus OpeHens Ha KPYriioM oTBepcTUU. 30HbI DpeHens.

4. udpakaus @payHrodepa Ha y3KOH MPSIMOTHHEHHON 1MIeTu. Y CIIOBUSI MAaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTHU CBETA OT yIJIa AU(PpaKIuu.

5. JudpakunonHas pemnietka. OCHOBHBIC XapaKTEPUCTUKHU TUPPAKITMOHHON PEIICTKH.
VY ci10BUS TTaBHBIX MAKCUMYMOB M1 MUHUMYMOB U J00aBOYHBIX MHHUMYMOB.

6. YrmoBas nucriepcusi U pa3peniaronias CriocoOOHOCTh TUPPAKITMOHHON PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHOH peIIeTKeE.
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8.
9.
10.

du3nyecKue MPUHIUIBI ToIorpaduu.
Hucnepcus ceera. HopmasibHast 1 aHOMaJIbHAsI TUCIIEPCUSL.
BousiHoBo# nakeT. @a3oBas U rpynmnoBas CKOPOCTH BOJIHBI.

3 cemecTp

LNk wNE

arONE NoakownE

NoakowhE

JIn.

1.
2.
Depmu-/1
3.
4.

Keanmoesasa npupooa uznyuenusn

TennoBoe u3nydeHue abCoMOTHO YepHOro Tena. 3akon Ctedana — bonabpiMana.
3akoH cMenieHust Buna. ['unoresa Ilnanka.

DOHeprus u umnysisc GoroHa. /laBnenue cpera.

doroaddexr. 3akonsl porodrddexra. Kpacunas rpanuna porodddexra.
®dopmyna DiHIITEHHA. PEISITUBUCTCKUI M HEPEIATUBUCTCKUN (HOTOIP(DEKT.
TopMO3HOE PEHTTEHOBCKOE HU3JIyUYEHUE.

Oddext Komnrona. ®opmymna Komnrona.

KopnyckynsspHO-BOJIHOBOW Jyalii3M CBETA.

Dnemenmeol K6AHMOGOU MEXAHUKU

BoiHOBEIE CBOMCTBA YacTHII.

Jnuna BosiHbl e bpoiins. DkcnepuMeHTalIbHOE MTOATBEPKICHNUE.

[Tpunuun HeonpenenenHoctu I'elizendepra. CooTHOIIEHNE HEOIPEIETIEHHOCTEH.
BonHoBas ¢yHKIUS U ee CBOICTBA.

OcHoBHas 3a1aua KBAaHTOBOM MexaHuku. Y paBHenue péaunrepa.

Yacruna B noreHuuanbHol sime. KBanToBanue sHepruu.

[IpoxoxaeHrne YacTUIbl Yepe3 MOTEeHIIUANbHbIN O0apbep. TyHHETbHBIN 2P heKT.

Teopua bopa u usnyuenue amomog

[Inanerapnas Moaenb aToMa.

IToctynatel bopa.

W3nmyyenue atoma BOJIOpOAa U BOJAOPOJONOA00HBIX CUCTEM.
Crnexrpansusle cepun. @opmyna banemepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKoH Mo3J1H.

Amom ¢ mouku 3penus K6AHMOGOI MEXAHUKU

KBaHTOBBIE UnCIIa, XapaKTEpPHU3YIOIIKE MOJI0KEHNE AJIEKTPOHA B aTOME.
KBanTOoBaHuE SHEPTUH.

KBaHTtoBanue MOMeHTa UMITyJIbCA.

CnuH anextpona. I1oJHBIM MOMEHT 2JEKTPOHA.

Cxema sHepreTuyecKkux ypoBHEH aToma BOJIOpOAa.

[TpaBuna orOopa Mpu aTOMHBIX MEPEexXoiax.

3anoiHeHue MEKTPOHHBIX 000JI0YEK B MHOT03JIEKTPOHHBIX aToMax. [Ipuniun [lay-

Keanmosasa cmamucmuka u 3]16Kmp0np0800HOCI11b meepdwx meii

HpI/IHI_II/IH TOXKIACCTBECHHOCTHU OJMHAKOBBIX YaCTHUII.

bo3ons!l u hepmuonsl. Tpu BUAa CTaTUCTUKU: Kilaccudyeckas, bo3e-DiiHiTeliHa 1
vpaxa.

CBoOoHBIC PJIEKTPOHBL. DHEpruss Depmu.

30HHAas TEOPUS TBEPIBIX TEI.
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5.  DNEKTpONpOBOAHOCTbH MOIYIPOBOJAHUKOB. 3aBUCUMOCTb IPOBOAMMOCTH OT TEMIIEpa-
TYpBI.

6. CoOcTBeHHast U IPUMECHAsI IPOBOIUMOCTb MOJIYIIPOBOHUKOB.
OEeKTPONPOBOAHOCTb METAIUIOB. 3aBUCUMOCTb COIIPOTHBIIEHUS OT TEMIIEpaTyphbl.
8. JSIBnenue cBepXnpoBOIUMOCTH. KBaHTOBAs TEOpHs CBEPXIPOBOIUMOCTH.

~

Amomnoe a0po u adepuvie peakyuu

SBnenue paaroakTUBHOCTH. OCHOBHOM 3aKOH PaJIMOAKTHUBHOTO paciajia.
PannoakTuBHbBIE PSAABL.

CocraB 1 XapaKTEepUCTUKU aTOMHOTO si/ipa. SaepHble CUIIBL.

KanenwsHas u o6onoueunas monenu siuep. Paguyc anpa.

Macca u sHeprus CBs3HU sapa. Y IelIbHasi SJHEPIrUs CBA3H.

SnepHble peakuuu. DHEprus A1epHON peaKiuu.

SInepnas sHepreTuka.

NoakownE

Ocobennocmu paouoaKmueHvlxX pacnaoos

1. VYpaBHeHHE U SHEPreTHUYECKOE yCIOBHE O.-paciana. CBsi3b SHEPTUHU OL-YACTHUIIBI C IIe-
PHOOM MOJTypacnaa.

2. TynuenbHslid 3¢ dexT npu a-pacnane. CIekTp o-4acTuil.

3. Xapakrep CIeKTpa Y-u3IydeHHUs.

4. TlIpouecchl B3aUMOACHCTBUS Y-KBAHTOB C BEILIECTBOM.

5. 3aBUCHMOCTb HUHTEHCUBHOCTH Y-M3JIyd€HHs OT TOJIMHBI ci10s BeuecTBa. CpaBHEHUE
MIPOHUKAIOIIEN CLIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYYECHHUS.

6. Tpu Buaa B-pacnana. DHepreTuueckuil crekTp B-yactui. I'nnoreza HeMTpHHO.

7. 3axoHBI coxpaHeHus NpH B-pacnaze. Jlentonsl. JlenToHHbIH 3aps.
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7 OueHoYHbIE CPeACTBA /IJIsl IPOBeeHH s IPOMEKYTOYHOM aTTEeCTAIMHU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘IHOﬁ aTTeCcTalMu.

CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1neHOYHBIC CPEACTBA

OIIK-1 — cnoco0HOCTHI0 NPeACTABJATH 41eKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI HAYYHYI0 KAPTHHY MMPa Ha OCHOBE 3HAHHUSI OCHOBHBIX I0JI0KeHUI,
3aKOHOB H METO/10B €CTeCTBEHHbIX HAYK H MATEeMATHKH

3HaTe

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

Hepeqenb TEOPETUYECCKHUX BOIIPOCOB K IK3aMEHaM:

1 cemecTp

1. Kunemaruka nocrtynarenbHoro aukeHus. lloHsatue pannmyc-BeKTopa, CKOPOCTH U
yckopenus. Hauanenble ycnoBus. [Ipsimast u oOpartHas 3a1a4i MEXaHUKH.

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

3. 3aKkoHBI COXpaHEHHS B MeXaHUKE. 3aMKHYTas CHCTeMa. 3aKOHBI COXPAaHEHUS HM-
IIyJIbCa U MOMEHTA UMITYJIbCa.

4. ]JlBa cmocoba omucaHusi B3auMOJACHCTBUA. [[BI)KeHHE YacTUIIBI B OJJTHOMEPHOM CTa-
HUOHApHOM noJie. CBsI3b MEXy CUIIOW U OTEHLUAIbHON YHEPTUEH.

5. OOmee noHATHE O BOJIHAX. XapaKTepUCTUKHU Oeryieill BoiHbl. BosiHOBOE ypaBHEHUE
IIJIOCKOH BOJIHBI.

6. [Iocrymatel DitHmTeiiHa. 3aMesyieHne BpeMeHHU. JIOPEHIIEBO COKpalleHHe JTHHBL.
PenstuBucrtckue naBapuanTel. MiHTEpBaI.

7. Makpocuctema. MHUKpPOCOCTOSIHUE M MaKpOCOCTOSIHME CUCTeMbI. CTaTUCTUYECKHl
noaxon. IloHATHEe BEPOATHOCTH U CPEHEN BETNYMHBI.

8. ®DyHKuMA pacrpeneneHus cIyJaifHOW BEeTHMYMHBI. Pacripenenenue MOJeKyI 1o mpo-
EKLUSAM CKOPOCTEH.

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

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

11. Craructuyeckuii Bec MmakpococtossHus. CyThb HeoOpatumocTH. CTaTHCTHYECKHM




CTpyKTypHBII
JIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

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

2 cemecTp

1. Cunbl B3auMOJIEHCTBUSL B MpHUpPOAE. DIEKTpocTaTHueckoe mnone. 3akoH Kymona.
HanpspkeHHOCTD 31eKTpocTaThuecKoro nods. [lpuHuun cynepno3unuu.

2. Tlorenumain. Teopema 0 HUPKY/ISILMUA BEKTOpA HAIPSKEHHOCTU 3JIEKTPOCTATUYECKO-
ro noJis. CBsI3b MEX/y HaIllPSHKEHHOCTBIO U IIOTEHITUAJIOM.

3. Dnexkrpuyeckuil Tok. [ImoTHOCTH TOKa. YpaBHEHHe HemnpepblBHOCTH. 3akoH Oma B
muddepeHIransHOM hopme.

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

5. TloTok m mupkynsanus BeKTopa HHAYKIIMM MarHuTHOro noisi. Teopema ["aycca u teo-
pema o UPKYJIISAIIH.

6. 3axoH snekTpoMarHuTHOM uHAykuun Papanes. Ilpasuno Jlenna. Buxpesoe anek-
TPUUECKOE TOJIE.

7. Cucrema ypaBHeHMIH MakcBemia kak 0000IIeHNe pa3po3HEHHbBIX SBICHUHN 3JEKTpU-
4yecTBa U MarHetusma. MaTtepuaibHble ypaBHEHUSI.

8. CgoiicTBa ypaBHeHuil MakcBenna. [Ipeacka3anue cylecTBOBaHUS 3JIEKTPOMarHuT-
HBIX BOJIH.

9. Cnoco6»l nonspuzanuu ectectBeHHoro csera. I[Ipusma Hukons. Bpamenue ninocko-
CTH MOJISIPU3alMY CBETA MPU MPOXOKACHUN Yepe3 ONTHUECKH aKTUBHYIO CPELy.

10. [lkana 37eKTPOMAarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOro nuanasoHa. Ilokasa-
TeJb MPEJIOMIICHUS CPEIbI.

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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CTpyKTypHBII
JIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Ilepeyensb TeopeTHYECKHX BOMPOCOB K 3a4eTY:

3 cemecTp

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

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

3. BomHoBBIC cBolicTBa wacTuil. JlimHA BOJIHEI e Bpoiiysa. DKkcriepuMeHTaIbHbIE T101-
TBEPKJCHUSA TUIIOTE3RI e bpounis.

4. Ilpunuun nHeomnpeneireHHocTd. CooTHomieHue HeompeneneHHocteil ['eilizenOepra.
OcobeHHoCTH TIpoliecca U3MEPEHHs B KBAHTOBOM MEXaHMKe.

5. @dusmnyeckoe MCTOJIKOBaHHME BOJIH 1e¢ bpoilns. BonHoBas QyHKIus U ee CBOMCTBA.
[110THOCTH BEpOSITHOCTH OOHAPYKEHUS YaCTHULIBI.

6. OcHoBHas 3a/a4a KBaHTOBOW MeXaHWKU. HecTanmoHapHOe U CTallMOHApHOE ypaBHe-
Hue lpénunrepa.

7. TlpoxoxaeHue YacTUIIBI Yepe3 MOTEHIUaNbHbIN 0apbep. TyHHenbHBIN 2(]EKT.

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

9. Vpasuenue llpenunrepa st atoma Bogopoaa. 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 U (epmuonsl. KaHrto-
BBIE PACTIPEIEICHUS.

12. CoboaHble 251eKTpOHBI B MeTaiuie. DHeprusi @epmu. 30HHAs TEOPHsI TBEP/BIX TEI.

13. Macca u dHeprus CBSI3M aTOMHOTO si/ipa. 3aBUCUMOCTD yJeIIbHOW YHEPTHUS CBSI3U OT
MaccoBoro yucia. O6onoueyHas MoJIeNb Apa.

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

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

16. Anponsl. bapuonsslii 3apsa. KBapkoBast MoJienb aApOHOB.
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CTpyKTypHBII
JIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

VYMeTh

MOHUMATh COBPEMEHHYIO HAYYHYIO KapTH-

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

Hpumepbt IK3AMEHAUUOHHBLX NPAKMUYECKUX 3a0anuil.

1. OpHoponHBbIi cTepkeHb Maccol M = 5 Kr, paclojOXEeHHbIH BEPTUKAIBHO, MOXKET
BpalaThCsl BOKPYT OCH, MPOXOASAIIECH Yyepe3 ero BEpXHUl KoHell. B cpenuHy cTepkHs mnomna-
Jaer myns mMaccou m = 10 r, nerdmas ropu30HTAIBHO CO CKOPOCTBIO ¥ = 10% M Jc, u 3a-
cTpeBaeT B HEM. OnpeieIuTh KHHETHYECKYIO YHEPTUIO CTEPKHS cpasy MocJie yaapa.

2. PenaTuBUCTCKHMI 3JI€KTPOH UMEET KMHETHYecKyro sHepruwoo T, = 0,34 MsB. Omnpe-
JEUTh CKOPOCTh, C KOTOpOMl OH JBwKeTcs. CuuTaTh HHEPTUI0 TOKOSI d3JIEKTPOHA
m,c* = 0,511 MsB.

3. VYrnekucnslii ra3 B konuuectse v = {,8 MoJeil HarpeBaroT U300apHUUECKU TaK, UTO
ero o0bEM yBenmumBaercs B N = 3,1 paza. Onpenenure U3MEHEHHUE DHTPOIUU B ATOM IIPO-

1ecce.

4. JIBa OECKOHEUHO [UIMHHBIX MPSMBIX MPOBOAA CKPEIICHBI MOJ mpsMbIM yriom. [lo
mpoBojam TekyT Toku | = 80A u I, = 60A. Paccrosuue d mexay mpoBogamu paBao 10 cwm.
OTIpeIeIUTh MArHUTHYIO MHJYKIMIO B B TOUKe, OJJMHAKOBO yJaleHHON OT 000OMX MPOBOJHU-
KOB.

5. Konebarenbublit koHTyp umeeT eMkocTs C = 10 Mx®, unaykTuBHOCTH L =25 MI'H 1
aktuBHOe compotuBieHrne R = 1 Owm. Uepe3 ckonbko KoneOaHUM aMIUIMTyAa TOKa B 3TOM
KOHTYpP€ YMEHBIINTCS B € pa3?

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

d = 2,5 mxy, copepxaimiyto N = 10000 mrpuxos. Halitu yrnoByro mmpuny naudpakinoH-
HOI'0 MakCMMyMa BTOPOT'O MOPsIIKA.

Bnanets

MOJIHOCTBIO C(HOPMUPOBAHHBIM IPEICTAB-

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

Hpumepbl IK3AMEHAUUOHHDbIX NPAKMUYECKUX 3a0anuil.

1. Yacruna maccel m, = 0,1 K1, IBHKyIIasAcs CO CKOPOCTBIO ¥ = 3 M/c, UCIBITANIA
YIIPYroe COyJapeHue ¢ MOKOMBILEHCS YacTULEH Macchl m, = 0,2 kr. Onpenenurs KaKyo KH-

HETHYECKYIO PHEPIUI0 mpruolpesna BTOpasi YacTHIA, €CIH MepBas OTCKOYMJIIA MOJ MPSIMBIM yT-
JIOM K CBOEMY M€pBOHAYAIIbHOMY HaIIPaBJICHHUIO.
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CTpyKTypHBII
JIEMEHT
KOMIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

2. OmpenenuTh CKOPOCTh MOJIEKYJ a30Ta, IPU KOTOPOil 3HaueHue (GyHKLIUU pacnpese-
aeHust Makcsenna npu temneparype T; = 400 K Oyner TakuMm ke, Kak U U TEMIEpaTyphbl

T, = 500 K.

3. HMpeanbHbI 0THOATOMHBIN r'a3 COBEPUIAET MK, COCTOSAINNA U3 ABYX U30XO0p U JIBYX
uzorepM. HambGonbimias ¥ HauMeHblas TeMmmeparypbl IMKiIa cocTaBisitor T; = 400K u
T, = 300 K, a HauOonpinii 00beM B 11 = 4,5 pasa npesblaeT HauMeHbIui. Onpenenure Ko-
3¢ (ULKEHT MOJIe3HOT0 JEHCTBHS TaKOTO [UKJIA.

4. KBagparHas NpoOBOJIOYHAs paMKa DPACIONOKEHA B OJHOW IUIOCKOCTH C JUTMHHBIM
MPSIMBIM ITPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapasuiesibHbl IpoBoay. 11o pamke u npoBony Te-
KyT onuHakoBbie TokH | = 1 kA. Onpenenuts cuny F, nedcTByromyo Ha pamky, eciu Oiu-
JKailasi K MpoBOAY CTOPOHA PAMKH HAaXOJUTCS HA PACCTOSIHUU, PABHOM €€ JIJIMHE.

5.  KoHups! nenu, cocrodieil U3 MocieqoBaTeIbHO BKIIOUEHHBIX KOHJIEHCATOpa U aK-
TUBHOTO conpoTtuBieHus R = 110 Om, nmogcoeAMHIIN K IEPEMEHHOMY HAIPSHKEHUIO C aMILIN-
TynHbIM 3HaueHueM Up = 110 B. [Ipu 3ToM ammuinTyna ycTaHOBUBLIETocsl TOKa B HenH |y =
0,50 A. Haiitu pa3HocTs (ha3 Mex1y TOKOM U 110/1aBa€MbIM HalpsHKEHUEM.

6. Ily4ok ecTecTBEHHOTO CBETa MajaeT Ha CHCTEMY U3 JBYX IOCJIEIOBATEIBHO PacIio-
JIO’)KEHHBIX TOJSAPU3ATOPOB, Yrojdl MEXKIY IUIOCKOCTSAMHU NPOIYCKAaHMsI KOTOPBIX COCTaBISET
30°. KoadduimeHT moriomeHus nepporo moispusaropa cocrasiser 10%, a Broporo — 20%.
Kakas yacTh HHTEHCHBHOCTH CBETa MPOUJIET Yepe3 3Ty ONTUUYECKYIO cuctemMy?

OIIK-2 — cnocoO0HOCTHIO BHISIBJSITh €CTECTBEHHOHAYYHYI0 CYLIHOCTH NMPo0jeM, BOSHHKAIOIIUX B Xoje NMpodeccHOHATbHOI 1eATeIbHOCTH, NPUBJIEKATH
JJIS1 MX PeLIeHUs] COOTBETCTBYIOMN GU3HKO-MATEMATHYECKHI annapar

3HaTh

— OCHOBHBIE 3aKOHBI (PM3UKHU B 00JIACTH Me-
XaHUKHU, CTATUCTUYECKON (U3UKH U TEPMOJIHU-
HAaMHUKH, 2JEKTPUYECTBA U MarHeTus3Ma, BOJI-
HOBOW M KBaHTOBOW ONTUKH, aTOMHOW U siJep-
HOU (U3UKU U (QU3MKU TBEPAOTO Tejla, IPaHuU-
I[bl IPUMEHUMOCTH 3TUX 3aKOHOB U (hu3Hue-
CKYIO CYIIHOCTH SIBJICHUM W MPOLECCOB, IPO-
UCXOJSIINX B IPUPOJIE;

IlepeyeHnb TeOpeTHYECKUX BOMPOCOB K IK3aMeHaM

1 cemecTp

1. JIBmwxeHue Mo OKPYXKHOCTU. YTOJ MOBOPOTA, YIIOBasi CKOPOCTh U YIIIOBOE yCKOpe-
Hue. CBA3b YIJIOBBIX U JIMHENHBIX BEJIMYHH.

2. KpuBonuHeitHoe nBmkeHHe. TaHreHIMATbHOE M HOpMalbHOE yckopeHue. [lomHoe
YCKOpEeHHE. YTOJI MEXIY CKOPOCTHIO H YCKOPEHUEM.

3. MoMeHT uMnynabca 1 MOMEHT CHJIbl OTHOCUTENHHO TOUkH. OCHOBHOE YpaBHEHHE JIU-

23




CTpyKTypHBII
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

— METOJIbl aHaJM3a U MOJACTUPOBaHUS (HU3H-
YEeCKUX MPOIIECCOB;

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

HaMUKH BpPaIIaTeIbHOTO JBUKCHHUSI.

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

5. Pabora u momHocTs. KuHetnueckast sHeprus NOCTYNaTeNbHOTO U BpAIATEILHOTO
JIBUKCHHUSI.

6. KoncepBatuBnbie cuibl. LlentpansHoe mone. IloTeHnumanbHas »HEprusi. 3aKoH CO-
XpaHEHUs TOJTHOM MEXaHUYECKON SHEPTUH.

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

8. 3aryxatomme xoneOaHus. XapaKTEepPUCTHKH 3aTyXaHUs. DHEPTUsl 3aTyXaroluX 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 TP PEISTUBUCTCKUX CKOPOCTSX.

11. Pacmpenenenue MOJIEKYJ MO MOIYNIO ckopoctu. Hamboisiee BeposiTHas, CpemHss U
CPEIHEKBAIPATUYHAs CKOPOCTH.

12. PacmpeneneHne MOJEKyN WACATHHOTO Ta3a MO BBICOTE B IMoe TshkecTH 3emin. ba-
poMeTpudeckas ¢popmyIa.

13. TlonsTHe crenenelr cBOOOIBI MOJIEKYbl. Teopema 0 paBHOpACIpeACTICHHHA YHEPTUN
10 CTETEHSM CBOOO/IBI.

14. BuyTpeHHss sHeprus Kak (pyHKIMS COCTOSHUS cucTembl. IlepBoe Hauano TepMoau-
HaMUKH.

15. Pabora kak ¢yHkuus npouecca. M3oxopuueckuid, nzodapuyeckuii u U30TepMuye-
CKHMH ITPOLIECCHI.

16. TTonsTHE TEIUIOEMKOCTH. TEIIOEMKOCTh TPH H30XOPHUYECKOM H HM300apUIeCKOM
nporneccax. [TocrosiHHas anuadatsl.

17. Anmabaruueckuit mpomecc. [lepBoe Havamo TEPMOIWHAMHUKHU IS aua0aTHIECKOTO
npouecca. YpasHenue [lyaccona.

18. Huxymmueckuit mporecc. KoahUIMEHT MONEe3HOro JCHCTBHS TEIJIOBOW MAIllWHEI.
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Bropoe Hauano tepmoannamuiku. opmynupoBku Knaysuyca u KenbBuHa.

19. OcHoBHOE ypaBHEHHE TEPMOAMHAMUKU. DHTPOIMUS HJCAIBHOrO Trasza. V3MeHeHue
SHTPOIIUH IIPU U30IPOLIECCAX.

20. Hukn Kapno. Teopema Kapno. Tepmoannamuueckasi mkaia temreparyp. TpoiiHas
TOYKA BOZBI KaK perepHas TOUKa.

2 cemecTp

1. Cunosbie nunau. [ToTOK BEeKTOpa HAMPSHKEHHOCTH 3JIEKTpocTaTudeckoro mojis. Teo-
pema ["aycca.

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

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

4. TlpaBuna Kupxroda ams pacuera pa3BETBICHHBIX Ieneld. MoOIIHOCTh TOKa. 3aKOH
Hxoynsa-Jlenna.

5. Cuna Jlopenua. Cuna Ammepa.

6. SBnenme camomHAYKIWH. VHAYKTUBHOCTh. DHEPrus KOHTYpa C TOKOM. DHEPTHS
MAarHUTHOTO TOJIS.

7. Konebatenbublii KOHTYp. CBOOOJIHBIE TAaPMOHMYECKHE W 3aTyXarOIIUE AJICKTpUYe-
CKHue KoJjeOaHus1. DHeprusi KojaeOaHHi.

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

9. Ilepemenusiii Tok. MTHIYKTHBHOE ¥ €MKOCTHOE COMPOTHBIICHHE. MOIIHOCTh B IETH
MIEPEMEHHOT0 TOKa. JlefCTBYIOIME 3HAUEHNS TOKA U HAIIPSKEHMUSL.

10. Dmektpuueckoe 1moJie B BemiecTBe. [lonspu3arus audjIeKTpuka. Bexrop anekTpude-
CKOro cMeleHus. JIusekTpudeckast IpOHUIIAEMOCTD BEILIECTBA.

11. MaruautHOe moJe B BemecTBe. HamaramuenHocTs. HanpspkeHHOCTh MarHUTHOTO T10-
715. MarauTHas MpOHUIIAEMOCTH BelecTBa. deppoMarHeTUKH.

12. DnexkTpoMarHuTHBIC BOJHBEI. BoimHOBoe ypaBHeHHe. CBOHCTBA 3JIEKTPOMArHUTHBIX
BOJIH.
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[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

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

14. EctecTBeHHBIH U MOIAPU30BaHHBIN cBeT. CTENeHb MOJSPU3ANMH JTHHEHHO TOJISPH-
30BaHHOTO CBeTa. 3aKOoH Matoca.

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

16. Korepentusie BonHbl. UHTEepdepenins cBeTOBbIX BOIH. Cl0KEHHEe HHTEHCUBHOCTEH
B CJIy4ae HEKOI'€PEHTHBIX U KOT€PEHTHBIX KOJIeOaHUH.

17. Onrtuyeckas pa3HOCTh X01a. CBSI3b ONTUYECKOW Pa3HOCTU XO/a JABYX BOJIH C pa3HO-
CTBIO (pa3 MeX1y HUMH. Y CIIOBHSI MAKCUMyMa M1 MUHUMYMa.

18. Unrepdepenuus B TOHKUX TuieHKkax. Habmonenue konen HpioToHA B OTpaKeHHOM U
MIPOXOJISLIIEM CBETE.

19. Mudpaxus Openens Ha kpyriom oTBepctud. 3oHbl Openens. ['paduyeckuit meron
CIIOKEHUSI aMILIUTY/.

20. Tudpakuus Ppaynrodepa Ha y3koi npsMonuHerHoi menu. AudpakiuonHas pe-
IIeTKa KaK COBOKYITHOCTh KOHEYHOI'O YHCIIa IIeNei.

Ilepeuenb TeopeTHUECKNX BONPOCOB K 3a4eTy:

3 cemecTp

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

2. Paccesaue porona Ha cB0O0HOM 3tekTpore. Dopmyna Kommrona.

3. YacTtuna B 0JHOMEPHOI OECKOHEUYHOI MPSAMOYroJbHONW MOTEeHIHaIbHOHN sMe. KBan-
ToBaHue dHeprun. CoOCcTBEHHBIE (QYHKLNUN COCTOSTHUS YaCTHIIBL.

4. KBaHTOBBIN rapMOHUYECKUH OCLIHILIATOP.

5. Hznywyenune BomopoaonofoOHbIX cucteM. CHekTpalibHble CEpHHM aToMa BOIOPOJa.
O6o6menHas ¢popmyna baasmepa.

6. ChexkTpsl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH MO3H.

7. DneKTponpoBOJHOCTh METAJIOB U MOJYPOBOAHUKOB. CBEPXIIPOBOIUMOCTD.

8. SlBnenme pammoakTBHOCTH. OCHOBHOH 3aKOH paJIMOAKTHBHOTO pacmajaa. [TocTosH-
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Has pacnafja. [lepuon nonypacnana.

9. CocraB u XapaKTepUCTUKU aTOMHOTrO sijpa. KanenbHas mozens. Pazmep u criul -
pa.

10. SnepHbie peakuuu. DHEPrus peakuu. Peakiuu neneHus u cuHTe3a saep.

11. PapuoaxTtuBHbIE psbl. OCHOBHBIE 3aKOHOMEPHOCTH OL-M3JIydeHus sjep. yuHa cBo-
0o1HOTO TIpo0era o.-4acTHII.

12. Ocobennoctu y-u3nydenus siep. [lpoxoxxaeHne y-KBaHTOB Yepe3 BEIIECTBO.

YmeTs

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

— HCHOJB30BaTh (PHU3MUYECKUE MOACTH IS
OIIMCAHM PEalIbHBIX 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 HEMOABHKHOI OCH 0 3aKOHY @ = 12t — t7(pag).
Haiitu cpeiHion yrioByo CKOpOCTh (@) U cpejiHee 3HaAYEHHE YIIIOBOTO YCKOPEHUS {£) B Tpo-
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 PABHOBECH YaCTUIA UMEET CKOPOCTh v, = 8 cm/c, a Ha
pPAacCTOAHUU X, = 3 cM €€ CKOPOCTh v, = 10 cm/c. HaliT NUKIMYECKY O YaCTOTY U aMILIUTY-
Iy KOJIeOAaHWUW YaCTHIIBI.

3. Hexoropoe KOIMYECTBO HJEATBbHOIO Tra3a HpU H30XOPHOM OXJAXKJICHUHM Ha
AT, = 20 K oTgaer KoiIM4yecTBO TemuoTel §; = 48 x/lx, a npu M300apHOM HarpeBaHUU Ha
AT, = 10 K nonyuaer @, = 40 /. Onpenenure, CKOJIbKO CTENEHEH cBOOOIBI UMEET MOJe-
KyJa 3TOro rasa.

4.  DNeKTpUYEeCcKOoe MOJje CO3/1aHO JABYMSI OECKOHEUHBIMH MapajlieIbHbIMU MIACTUHAMH,
HECYILMMHM PAaBHOMEPHO PACIPENEIICHHBIN M0 IUIOLAAU 3apsA] C IOBEPXHOCTHBIMU IUIOTHO-
CTAMH 01 = 2 uK/m? u o =-5 aKn/m>, Onpenenuth HANPSKEHHOCTH MOJS MEXAY TIacTUHA-
MU U BHE miacTuH. [TocTpouTs rpadyk M3MeHEHHs HaNpsHKeHHOCTH BIOJb JIMHUU, IEPICH]IU-
KYJISIPHOU IJTACTUHAM.

5. B onHOpogHOM MarHuTHOM mose ¢ uHaykiuei B = 0,35 T paBHOMEpHO ¢ 4acTOTOM
n = 480 mMun - Bparmraercs pamka, cogepxamas N = 500 BuTkoB 1uiomaneo S = 50 em?. Och
BpallleHUs JIKUT B TUIOCKOCTH PAMKH M NEPINEHIUKYIsSpHA JUHUIM MHIYKIUU. Onpenenurthb
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MakcuMalibHY10 DJIC HHAYKIIUUA €max, BOBHUKAIOIIYIO B PAMKE.

6. Ilnockas MoHOXpOMaTHYecKasl CBETOBasl BOJHA MajaeT HOPMAJIbHO Ha aAuadparmy c
JBYMsI Y3KHMH IICISIMH, OTCTOSIIUMU ApyT OoT apyra Ha d = 2,5 mm. Ha akpane, pacnosioxeH-
HoM 3a auadparmoii Ha | = 100 cMm, oGpasyeTcs cucrema HHTEphEPEHIIMOHHBIX Toa0c. Ha ka-
KO€ PacCTOSIHUE U B KaKyl0 CTOPOHY CMECTSTCS 3TH IOJIOCHI, €CITU OJHY U3 HIEJIeH EePEKPHITH
CTEKJISTHHOM TutacTuHKor TommuHoi h = 10 mxwm. [Tokasatens npegomieHus crekiaa N = 1,5,

Bnaners

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

— HaBbIKaMHM pabOThl ¢ (QU3NYECKUMHU NpHU-
O6opamu 1 000pyAOBaHUEM;

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

Hpumepbt IK3AMEHAUUOHHBLX NPAKMUYECKUX 3a0anuil.

1. Koneco Bpaiaercsi BOKpYI HETIOABUKHON OCH C ITOCTOSIHHBIM YIJIOBBIM YCKOPEHHEM
£ = 0,25 pag/c®. Uepe3 Kakoe BpeMs IIOCIE HAyajla BPALICHUS BEKTOP IOJHOIO YCKOPEHHS

TOUYKHU Ha 000/1e KoJjieca OyAeT COCTaBiIATh yroi & = 45° ¢ BEeKTOPOM CKOPOCTH?

2. Toukuit 00pyu paanycoM R = 1 M NOJBEIIEH Ha BOUTHIA B CTEHY T'BO3Jb M KOJIEO-
JIETCSl B IUIOCKOCTH, MapaJlIesIbHON cTeHe. OnpenenuTs nepuox T' MajiblX 3aTyXaroUIUuX KoJe-
Ganuit 00pyda, eciu Kodhdunuent saryxanus f = 0,7 ¢,

3. [IBa momns aprona, Haxojsuierocs npu temmeparype 300 K, agunabatudecku cxxamu
TakK, YTo 00beM yMeHbIIWICA B 3 pasza. Haiitu TemmnepaTypy mocie ckatus u padoTy, KoTopas
Obly1a COBEpILIEHA HAJl Ta30M.

4. TlpoctpaHCTBO MEXy OOKIaKaMH IJIOCKOTO KOHJIEHCATOPa 3all0THEHO MOCeA0Ba-
TEIBHO JABYMSI AUDJICKTPUUECKUMHU ciosiMu 1 1 2 ¢ Tonmmubamu 01 u 0y ¥ ¢ MPOHUITAEMOCTSIMHU
& ¥ &. Inomans kax ol oOkIaaku paBHa S. HaliTn eMKOCTh KOHCHCATOPA.

5. CKOJIbKO METPOB TOHKOTO MPOBOJIA HAZO B3ATh JIJISI U3TOTOBJICHUS COJICHOMIA JTH-
HbI lg = 100 cM ¢ nuHayKTHBHOCTBIO L = 1 MI'H, ecitu tuameTp ce4eHHUs: COJCHOM /14 3HAYUTEIIBHO
MEHBIIIE €TO JINHEI?

6. HaiiTu MUHUMANBHYIO TONIIMHY TUICHKH C TIOKa3aTeneM npenomienus 1,33, mpu ko-
TOPOM CBET € JIMHOMN BOJIHBI (0,64 MKM HCHBITHIBAET MAaKCUMaJIbHOE OTPAKEHUE, & CBET C JIJIH-
Hoi1 BoaHbI 0,40 MKM He oTpakaeTcsl COBCEM. YTo0J najieHus ceera paseH 30°.

28




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OlLlCHMBAHHSA:

CornacHo y4eOHOMY IUIaHY BUAAMM IPOMEXYTOUHOM aTTecTaluu M0 AUCUUILIMHE «Du-
3MKa» ABISIOTCS JiBa 9K3aMEHa M 3a4eT. DK3aMeHbl IPOBOJATCS B YCTHOM (popMe IO 3K3aMeHa-
LIMOHHBIM OMJIeTaM, KaXK/Iblil U3 KOTOPBIX COAEPIKUT JBa TEOPETUUECKUX BOIPOCA U OJIHO IpaK-
TUYECKOE 3a/aHue (3a1ady). Teopernyeckue BOMPOCH! MO3BOJISIIOT OLEHUTh YPOBEHb YCBOCHMS
00y4aromuMuUCs 3HAHWHA, a MPAKTHYECKHE 3a/laHUsl BBIABISIOT CTEMEHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJieHuH. 3aueT MpoBOIUTCS B BUJe coOeceI0BaHUs 10 TEOPETUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMENA.

— Ha OICHKY «OTJH4HO» (5 0aIoB) — 00YJAIOLIMIACS IEMOHCTPUPYET BBICOKUN YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U IIyOOKOe 3HaHuE yuel-
HOT'O MaTepualia, CBOOOHO BBINOJIHAET MPAKTHUECKUE 3a/laHUsI, CBOOOJHO ONEPUPYET 3HAHMUS-
MU, YMEHUSIMH, TPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOy4aroniuiicss 1eMOHCTPUPYET CPEIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHHs, YMEHHUSI OCBOCHBI, HO JIOIYCKAIOTCS He-
3HAYHUTENIbHBIC OMIMOKU, HETOYHOCTHU, 3aTPYAHCHUS MPH BBIMOJHECHUH MPAKTHYECKUX 3a/IaHUM,
nepeHoce 3HaHWK M YMEHHI Ha HOBBIE, HECTaHJApTHBIE CUTYallNH.

— Ha OLICHKY «yJI0BJIETBOPHTEIbHO» (3 Oayuia) — o0yJaroIuics JeMOHCTPUPYET MOPOro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHI JOMyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBUE OTICIBHBIX 3HAHHMI, YMCHHUN, HABBIKOB, O0YYaIOIITHICS
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHUPOBAHUN 3HAHUSAMHU U YMEHUSMHU IPH HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3Ha-
HUs He Oosiee 20% TeOpeTHUecKoro MaTepuaa, JIOIyCcKaeT CyIIeCTBEHHbIE OIIMOKU, HE MOXET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeyAO0BJIeTBOPHUTEeIbHO» (1 Oayn) — oOyuaromuiics He MOMKET MOKa3aTh
3HAaHUS Ha YPOBHE BOCIIPOM3BEACHUS M OOBACHEHHS WH(GOpPMAIMH, HE MOXKET TOKa3aTh WHTE-
JIEKTyalbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

— Ha OIIEHKY «3a4TeHo» (3-5 6a/mioB) — 0OydaroImuiics Mmoka3biBaeT chOPMUPOBAHHOCTH
KOMIICTCHIINI, HAJTMYUE TBEPABIX 3HAHWK MPOTPAMMHOTO MaTepraiia, TPaMOTHOE M JIOTHYECKOE
U3II0KEHUE MaTepuasa IpHu OTBETE, JOMYCKAIOTCS He3HAUUTENbHBIE OIMOKH, YBEPEHHO HCTPaB-
JISiEMBIC TTOCIIE JTOTIOTHUTEILHBIX BOIIPOCOB, IPABIIIBHBIC JCHCTBHS TIPU JIEMOHCTPAIIUU YMECHHIA
Y HaBBIKOB.

— Ha OIEHKY «He 3a4TeHo» (1-2 Oanna) — 00yJaroImuiicss MOKa3bIBACT, YTO PE3YJIbTAT 00Y-
YeHHUsS] HE JOCTUTHYT, KOMIIETEHIIMH HE CHOPMHUPOBAHBI, HE MOXKET MPEeIbSBUTH 3HAHWS Ha
YPOBHE BOCIPOU3BEJICHUS U OOBSICHEHUS MH(DOPMAIMH, JTaXKe C TMOMOIIBI0 HABOMISIINX BOMPO-
COB, HE CIIOCOOEH MPOJEMOHCTPUPOBATH YMEHUS M HABBIKH MIPH PEIICHUN MPOCTEHIIINX 3a7ad.



8 YuedHo-MeTonn4eckoe U HHPOPMALMOHHOE o0ecrevyeHne TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHAas JUTEpPaTypa:

1. Aemunuenko, B.1. ®usuka : yueonuk / B.W. Jemumauenko, 1.B. Jlemuauenko. — 6-¢

u3a.,nepepad. u gomn. — MockBa : MH®OPA-M, 2016. — 581 c¢. - Pexum nocrymna
https://znanium.com/]. — (Beicuiee 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 o6parenus: 02.11.2020). — Pexxum nocryma:
IO MOATHCKE.

2. Ky3nenoB, CH.®u3uka: Mexanuka. Mexanudeckue KoyiebaHus M BOJHBI. Mojeky-
nsipHas ¢puszuka. Tepmonunamuka : yue6. mocooue / C.U. Ky3nenoB. — 4-e uz., ucup. u J0m. —
Mocksa : By3osckuit 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 obparmenus: 02.11.2020). — Pexxum goctyma:
IO MOATHCKE.

3. Kysuenos, C.11. ®u3uka: OCHOBBI JICKTPOJIUHAMUKH. DJICKTPOMArHUTHBIC KojeOa-
HUsS 1 BOJIHEI : y4ue0. mocobue / C.U. Ky3nenoB. — 4-e uzn., uctp. u nomn. — Mocksa : By3os-
ckuit yueobnuk ; 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).
- Tekcer : anexTponnsiit. - URL: https://znanium.com/catalog/product/424601 (mata oOparieHus:
02.11.2020). — Pesxum qoCTyIa: MO MOAMUCKE.

4. Ky3uenos, C. . ®usuka. Bonmnosas ontuka. KBanToBas npupoaa u3iaydeHus. DJieMeH-
ThI AaTOMHOM U anepHoi ¢usuku: YuedHoe nocodue / Kysnenor C.U., Jlunep A.M.-3 u3n., nepe-
pa6. u nom. - Mocksa :By3oBckuii yueOnuk,HUL] UHOPA-M,2015-212¢. ISBN 978-5-9558-
0350-0. - Tekcr : anmextponHbiit. - URL: https://znanium.com/catalog/product/438135 (nara 06-
pamenusi: 02.11.2020). — Pexxum mocTyrma: 1mo moArucke.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. borauesa, U. }O. Metoauka pemenus 3aja4u no ¢pusuke. Mexanuka : yueOHoe mocodue /
U. 10. borauesa, O. H. BoctpokuytoBa ; MI'TY. - [2-e u3n., moxaror. mo ned. u3a. 2017 r.]. -
Maruutoropek : MI'TY, 2018. - 1 anekrpon. ont. guck (CD-ROM). - 3arn. ¢ TuTyI1. 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 : 37IeKTPOH-
HBIH. - CBenieHns nocTynHbI Takke Ha CD-ROM.

2. ®usnka TBEPJOTO Tela, aToMa U aTOMHOTO sapa : yuyeOHoe mocobue [ By30B] / C. A.
byrakos [u np.] ; Marautoropckuii roc. Texundeckuit yu-T um. I'. Y. HocoBa. - MarauToropck :
MITY wum. I'. WU. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Turyn. okpana. - 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. - Tekcr

ANIEKTPOHHBIN. - CBeIeHHs 1ocTyIHBI Takke Ha CD-ROM.

B) MeTonnyeckue yKa3aHusi:

1. Mexanuka. MonekymnsipHas pu3nKa U TepMOJAMHAMUKA : TabopaTOpHbIN npakTukym / E.
H. Acranos, 3. H. botuesa, JI. C. lomkenkosa u ap. ; MI'TVY. - Maraurtoropck : MI'TY, 2016. -
1 omektpon. ont. guck (CD-ROM). - 3arm. ¢ turyn.  oakpana. - 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
AIIEKTPOHHBIN. - CBeneHus goctynHsl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnekTpocTaTuka U MOCTOSHHBIN TOK : mpakTukyMm / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, UH-T sHepretuku u aBToMaTuku, Kad. ¢usuku. -



https://znanium.com/catalog/product/469821
https://znanium.com/catalog/product/412940
https://znanium.com/catalog/product/424601
https://znanium.com/catalog/product/438135
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

Maruutoropck : MI'TY, 2012. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ Tutyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara oobpamenus: 02.11.2020). - Makpoobdbekr. - Tekcr
AIIEKTPOHHBIN. - CBenenus goctynnsl Takke Ha CD-ROM.

3. CaBuenko, FO. U. Ilepemennslii Tok : maboparopubiii npaktukym / 10, U. CaBuenko, O.
H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY . - Marautoropck : MI'TY, 2018. - 1 snexTpoH.
OTIT. JTUCK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (mara o6pamenus: 02.11.2020). - Maxkpooodbekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-1151-2. - CBenenus nocrynusl Takxke Ha CD-ROM.

r) IIporpammuoe obecnieuenne 1 UHTEpHET-pecypcebl:

Haumenosanue 10 Ne norosopa Cpox neicTBUS JTUIEH3UN
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 0eccpovHO
FAR Manager cB000IHO pacnpocTpansemoe [10 | 6eccpouno
7Zip CBOOOJTHO PACIPOCTPAHIEMOE OeCCpOYHO

Hpo«beccnonaﬂbﬂme 0a3mbl JAaHHbIX U I/IH(l)OpMaIIl/IOHHI)Ie ClIpaBOYHbLIC CUCTEMBI:

1. HaumonanbHast uH(pOpMallMOHHO-aHATUTHYECKas cucTeMa — Poccuiickuii UHAEKC Hayd-
noro rurupoBanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

2. IlouckoBas  cucrema  Axanemus  Google (Google  Scholar). —  URL:
https://scholar.google.ru/.

3. Hudpopmanmonnas cucrema — Ennnoe okHO JocTyna K MHPOPMALMOHHBIM pecypcam. —
URL: http://window.edu.ru/.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true%20
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MarepuajbHO-TEXHHYECKOE ofecrieyeHne TUCHUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TGXHI/ILICCKOC obecneyeHne JUCLMITIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyAUTOPHUH

OcHarieHue ayIuTOpuu

Y4eOHble ayTUTOpPUU UL TIPOBE-
JICHUS 3aHATUH JIEKIIMOHHOTO THUIIA

MynbTUMeIMIHBIE CPEICTBA XpaHEHHUs, Iepeladu U
npeJcTaBiIeHNs HHPOpMALIUU.

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

JlaGopaTopHbIe yCTAaHOBKH, W3MEPUTENIbHBIE MPUOOPHI
JUTsI IPOBeIeHNUs 1a00paTOPHBIX paboT:

1. bannucTuyeckrue MassTHUKHU.

2. Mastauk O6epbeka.

3. Ou3nvecKuil MasTHUK.

4. locka I'anpTOHA.

5. JJaboparopHasi ycTaHOBKA JJIsl HCCIIEIOBAHUS pacIipe-
JIEJICHUS TEPMORJIEKTPOHOB MO MOAYIIO UX CKOPOCTH.

6. JlaboparopHasi yCTaHOBKA /IS ONPEICICHUS IMOKa3a-
Tenei aguabdatel Y Mmetogom Kiemana u Jlezopma.

7. JlabopaTopHasi yCTaHOBKA JUIsl POBEPKH 3aKOHA BO3-
pacTaHus SHTPONUU B mpouecce AUPPY3UH Ta30B Ha
MO/JIEJIH NEPEMEIINBAHNS IApOB.

8.JIabopaTopHasi ycTaHOBKa JJisl IPOBEPKH 3aKOHOB BO3-
pacTaHus SHTPOIIMHU B MPOLIECCE TETIOOOMEHA.
9.YcranoBka abopaTopHasi JUisl H3y4eHUs! 3aBUCUMOCTH
CKOPOCTH 3BYyKa oT Temneparypsl "MP-C3-M"

10. YcranoBka mabopaTopHasi Uisi UCCIEIOBAHUS Tell-
noemkocTu TBepaoro tena "MO-TET-M".

11. YcranoBka maGoparopHas Ui ONpPEICICHUS YHH-
BepcalibHOM razoBoiil nocrosHuoil "M®-OI'TI-M".
12.Cten n1abopaTopHbIii ra30BbI€ MPOLIECCHI.

13. MepuTenbHbIIl HHCTPYMEHT.

YyeOHas ayauTopus Uisi TpOBe-
JIieHus J1abopaTopHBIX pabot: Jla-
OopaTopusi DJIEKTpUYecTBa U OIl-
THUKHA

JlaGopaTopHble yCTAaHOBKH, H3MEpPUTENbHBIE HPUOOpPHI
JUTsI IPOBeIeHNUs 1a00paTOPHBIX paboT:

1.JJaGoparopHast ycTaHOBKa JUIsl WCCIIEOBAaHUS 3JEK-
TPOCTATUYECKOI0 MOJIsi C TOMOIIBIO OJMHAPHOTO 30H/a.
2. YcTaHOBKa JUIsl ITYHTUPOBAHUS MHJUTHAMIIEpPMETPa.

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

4. YcraHoBka j1abopaTopHas Uil M3y4eHHUs pe30HaHca
HaMpsOKeHUH U onpeAeTeHNUs HHAYKTUBHOCTH

5. JlabopaTopHasi ycTaHOBKa JJII M3YUEHHUsI TJIMHBI CBE-
TOBOM BOJIHBI M XapaKTEPUCTHK IU(PPAKIMOHHON pe-
ICTKH.

6. JJabopaTopHast ycTaHOBKa JUIsl OINpECIICHUs] paanyca
KPUBHU3HBI JIMH3I U JJTUHBI CBETOBOW BOJHBI C IIOMOIIBIO
koJier; HeroToHa.

7. JlabopaTopHasi yCTaHOBKA JJIsl OTIPEEICHUS KOHIIEH-
TpaLMU pacCTBOPOB caxapa M MOCTOSHHOHN BpaIlleHusl.

8. McToyHMKM MUTaHUSI TIOCTOSIHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Marasun unaykruBHoctei 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 neyxkanansusrii GOS-620 FG.
16. ITonspumerp CM.

17.MepuTenbHbIil HHCTPYMEHT.

VueOHasi ayauTopus Ui MpOBe-
neHus: 1abopaTopHbeix pabot: Jla-
OopaTopusi aToMa, TBEPIOrO Teia,
sapa

JlaBopatopHble YCTaHOBKH, H3MEpUTEIbHBbIE MPUOOPHI
JUIS IPOBE/ICHUS TAOOPAaTOPHBIX padoT:

1.JIaGopaTopHas ycraHoBKa i "V3ydeHHs] BHELTHETO
dorordpdekra”.

2. YcraHOBKa A7l U3YYEHHsI CIIEKTpa aToMa BOAOPOJia U
orpeeNeHus MocTossHHON Punbepra.

3. YcraHoBka snabopaTopHasi AJid OMpEeNICHUs MOTEH-
1yasna Bo30yKIeHHUs rasa.

4. YcraHOBKa 7Sl ONPEIENICHUs ATUHBI podera 4acTull
B BO3/IyXe.

5. M3meputens ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmwmorpad nByxkananeubiii GOS-620 FG.

9. MepurenbHbIH HHCTPYMEHT.

Y4eOHble ayaIUTOpPUU U TPOBE-
JEHUSl TPAKTUYECKUX 3aHIATHUH,
TPYIIIOBBIX M HWHIUBHIYAIBHBIX
KOHCYJIbTAllUM, TEKYLIEro KOH-
TPOJIA M IPOMEKYTOUYHOM arre-
cTanuu

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

ITomemenuss I CaMOCTOSITEIb-
HOW paboThl 00yUaIOIIUXCS

[Tepconanbubie kKoMIblOTepsl ¢ makerom 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 o0opy0BaHus

Cremnaxu U1l XpaHeHUs y4eOHO-METOANYECKON JTOKY-
MEHTAalUH, CTeJUIaXH U cei(bl AN XpaHEHUs yueOHOTo
000py/I0BaHuUsl, HHCTPYMEHTHI JUIsl pEMOHTa 000py0Ba-
HUSL.
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