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1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

[lenbto ocBoeHus AUCUUIUIMHBI «Dusuka» sBiasercs (HopMHpoBaHHE y OOYUYAIOLIUXCS
aJICKBaTHOW COBPEMEHHOMY YpPOBHIO 3HAHUM HAy4YHOW KApTHUHBI MHpa Ha OCHOBE 3HAHUA
OCHOBHBIX MOJIOKEHUH, 3aKOHOB U METOJOB KJIACCUYECKOW M COBpEMEHHOW (DM3UKHU, a TaKke
pa3BUTHE CITIOCOOHOCTH BBISBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJieM, BO3HUKAIOIINUX B
xoJle MpoeCCHOHANTBHON AEATEeIbHOCTH M MPHUBJIEKATh ISl UX PEIHICHHUS COOTBETCTBYIOIIUN
(bU3UKO-MaTEeMATHYECKUH ammapar.

2 MecTo AUCHUIUIMHBI (MOAYJsl)) B CTPYKType o00pa3oBaTeJbHOW NPOrpaMmbl
NMOAroTOBKM 0akajnaBpa (MarmcTrpa, Cnenmaaucra)

Huctummuaa b1.6.10 «®usuka» BXoauT B 0a30Byr0 4acTh Ojoka 1 oOpa3oBaTenbHOM
MpOrpaMMBbl.
Jlis u3ydeHus IUCUUIUTMHBI HEOOXOMMbI 3HaHUS, YMEHUSA U BIaJIeHUs, CHOPMUPOBAHHbBIE
B pe3yabTaTe U3ydeHHs TUCHUIUIHH 0a30Boi yactu b1.5.09 «Maremaruka» u b1.5.11 «Xumusy».
U3 o6nactu MareMaTuku 0COOEHHO Ba)KHBI TaKUE KIIIOUEBBIE pa3jesbl, kKak nuddepeHnuaibHoe
U WHTETPAIbHOE HCUHCIICHHE, pelieHrne MudGepeHInaTbHbIX ypaBHEHUH, JIMHEHHas anreopa,
aHajnuTU4eckas reomeTrpus. M3 Kypca XMMHUM HYXKHBI 3HaHUS O CTPYKType NEPHOIUYECKON
cuctemsl J[.1. MenneneeBa, CTpOCHUU aTOMa, XUMUIECKUE POPMYITBI MOJICKYIT.
3HaHUs, YMEHUS U BIAJACHUS, MTOTyUYEHHBIC MPU U3YyYECHUH JTaHHOW TUCIUILUIMHBI, OyayT
HEOOXOAMMBI BIIOCJICACTBUU MPU MU3YUYCHHUH PsAJa TUCHUILIMH 0a30BOM M BapHATHBHOW YacTeu
obpasoBarenbHoll mporpammbl: b1.b.15 «Teopernueckne OCHOBBI JIEKTpOTeXHUKH», bl1.b.16
«®Pusnyeckne OCHOBHI monydenus uHpopmanuu», b1.b.19 «Teopus m TeXHWKAa HHKEHEPHOTO
skcniepuMmenTay, b1.B.06 «Texuudyeckue mzmeperus u npubdops», b1.B.09 «Teopernueckas
MEXaHUKay.

3 Komnerenunu odyvawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIIMHBI (MOAYJisl) ¥ IIAHUPYeEMble Pe3yJabTaThl 00y4eHusI

B pe3yiabTaTte OCBOCHUS NHUCHUIIINHBI «DU3nKa» O6y‘IaIOH_II/II‘/‘IC$[ JOJIZKCH O6J'Ia,Z[aTB CJIC-
AYIOIIMMHA KOMIICTCHUIUAMMU:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUEHUS

KOMIICTCHIIN

OIIK-1 — cnnocoOHOCTHIO NMPeACTABIATh AJeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIl Ha-
Y4YHYI0O KADTHHY MHPa Ha OCHOBE 3HAHHMS OCHOBHBIX I0JIOKCHHUI, 3aKOHOB U METOJI0B eCTe-
CTBEHHbIX HAYK U MAaTEeMaTHKHU

3Hath — OCHOBHBIE MOHATHS U 3aKOHOMEPHOCTH (PU3HMKH, CYIIHOCTh IPOLECCOB U
SIBJIGHUH, IPUBOASIIIIMX K TOHUMAHUIO COBPEMEHHOM Hay4YHOU KapTHHbBI MUpa

YmeThb — TOHUMAaTh COBPEMEHHYIO Hay4YHYIO KapTUHY MUpPA C TOYKU 3PEHMsSI KIJIacCH-
YeCKOM ()M3UKU U KBAHTOBBIX MPEACTABICHUI

Branets —  TOJIHOCTBIO C(HOPMHUPOBAHHBIM INPE/ICTABICHUEM U MOHMMAaHUEM Hay4yHOU
KapTUHBI MUPA, aJI€KBaTHOM COBPEMEHHOMY YPOBHIO 3HAHUU

OIIK-2 — cnocoOHOCTHIO BBIABJIATH €CTECTBEHHOHAYYHYI0 CYIIHOCTH mpodiem,

BOZHUKAKIIUX B X01€ HpO(l)eCCI/IOHaJIbHOﬁ ACATECJIBbHOCTH, MPUBJCKATDH JIsI UX PCIICHUNA
COOTBETCTBYIOIIHI (PU3UKO-MATEMATHYECKHUI annapar

3Hath — OCHOBHBIE 3aKOHBI (DU3UKH B 00JIACTH MEXAaHUKH, CTATUCTHUECKOHN (hU3HUKU
U TEPMOJUHAMUKH, MIEKTPUUECTBA U MATHETU3Ma, BOJTHOBOW U KBAHTOBOH OII-
THUKH, ATOMHOW U siIepHON (PU3UKU U GU3KMKH TBEPJOTO Tella, IPaHUIbl pUMe-
HUMOCTH 3THUX 3aKOHOB M (PU3NYECKYIO CYLTHOCTH SIBJICHUH M MPOIIECCOB, MPO-
HCXOJSIINX B IPUPOJE;




CTpyKTypHBI
3IEMEHT

KOMIICTCHI UM

[Tnanupyemble pe3yabTaTbl 00ydeHUs

— METOJIbl aHAIM3a U MOJICIIUPOBAHUS (PU3NUECKUX TIPOIIECCOB;

— METOJIbl U MOJAXObl K TEOPETUUECKOMY U SKCIIEPUMEHTAIBHOMY HCCIIE0-
BaHHIO, IPUMEHSEMbIC B (DM3UKE U PACTIPOCTPAHSIONIMECS HA Ipyrue obiacTu
3HAHUH

VYmMmern

— MPHUMEHATh (PU3NYECKHUE 3aKOHBI U (DPU3MKO-MATEeMaTHUYECKUI ammapar s
peleHus 3a/1a4 B paMKax (pU3UKH U CMEKHBIX TUCIUTUINH;

— HCHOJb30BaTh (U3NYECKUE MOAEIH JUIsl ONMCAHUS peallbHBIX IIPOLIECCOB;

— H3MepATh (hU3MYECKHE BEIMYMHBI C IOMOILIbI0 NMPUOOPOB, MPOU3BOAUTH
00paboTKy 3KCIIEPUMEHTAIbHBIX JAHHBIX M aHAJIM3UPOBATh MOIYyYEHHBIE pe-
3yJIbTaThI

Brnaners

—  OTBITOM PEIICHUS THIIOBBIX U O0JIee CIOKHBIX (PU3MUecKuX 3a1ay;

— HaBBIKAMHU PaOOTHI ¢ PU3NUECKUMU IPHOOpaMH U 000PYIOBaHUEM;

— MeTOJaMH MpOBeAeHUs (PU3NYECKHX M3MEPEHU, pacueTa BEIMYMH U aHa-
JIM3a TOJYYEHHBIX JAHHBIX




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOYJIs1)

OO0mmas TpyI0eMKOCTh TUCIUTUINHBI cOcTaBisieT 15 3adeTHbix eaunull 540 akajl. 4acoB, B TOM YHCIIE!
— KOHTakTHas pabota — 38,8 akas. 4acos:

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

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

— TIOArOTOBKA K 3auery — 3,9 akaj. yaca
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1. Mexanuka 1
1.1. Kunemaruka mocrymnartensHoro u Bpa-| 1 | 0,5 0,2 20 [IIpopabotka Jekmnwii, wu3yde-|BreimomHenue u 3amura nadopa- |OIMK-1 -3
I1aTEJIbHOTO TBU)KEHUS HUE TEOpPETUYECKOro Matepua-|TopHoii padotsl "[Ipumenenne |OIIK-2 —3y
1.2. Jlunamuka noctymnarensHoro u Bpama-| 1 | 0,5 0,1 | 20 |;ma, MOATOTOBKAa K BBIMNOJHE-|3aKOHOB coXpaHeHus ais onpe- (OIIK-1 -3
TEJIHHOTO TBUKCHHS HUIO ¥ 00paboTKa pe3ysbTaToB|JeleHus ckopocty nonera my- |OIMK-2 — 3y
1.3. 3aK0HBI COXpaHEHHS B MEXAHHUKE 1/05]| 2/11 0,2 25 |mabopaTopHbIX padoT, penie-|nau". Bemonnenne KORTponbHOH |OITK-1 — 3y
HHME HHIMBUIYalbHBIX KOH-|paboTel Ne 1 "Mexanuka. Mo-  |OIIK-2 — 3y
1.4. Mexanuueckue KojaeOaHus ¥ BOTHBI 1105 0,2 20 |TPOJBHBIX paboT neKynspHas gusuka u tepMo-  |OIIK-1 — 3y
JuHaMuKa" OIIK-2 —3y
1.5. PensTuBuCTCKAsi MEXaHUKA 1105 10 OIIK-1 -3y
OIIK-2 —3y
Hroro no pasneny 1 125] 211 | 0,7 95 1 naGoparopHas pabota, | KOH-
TpoJbHas paboTta
2. MonexkynsipHas pusuka U TepmMoguHamu-| 1
Ka
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2.1. Cratuctuueckas ¢usuka u moiekymsip-| 1 | 0,5 0,1 16 |IIpopaboTka nexkuuid, usyde-| BpimonHenue u 3ammuTa nabopa- [OIIK-1 —3y
HO-KWHETUYECKAsI TEOPUS HUE TEOPETHYCCKOro MaTepua-|TopHoi padotsl "Onpeneneane |OIIK-2 — 3y
2.2. TepmoauHnaMuka 1 (05| 2/114 0,2 | 22,4 |na, NOATrOTOBKA K BBINOJIHE-|IOKA3aTeNs anuadarsl y Mmeto-  |OIIK-1 — 3y
HHIO U 00paboTka pe3ynbraros|noM Kiemana u lezopma". Bel- |OIIK-2 — 3yB
2.3. ®usnKa peabHbIX Ta30B U KUJIKOCTEH 1105 8 |maboparopHbIX paboT, pelle-|IOJHEHUE KOHTPOILHOM paboTel (OIIK-1 — 3y
HME HMHIMBUIyalbHBIX KOH-|Ne 1 "Mexanuka. Monekynap- |OITK-2 — 3yB
TPOJBHBIX paboOT Hasi GU3MKa U TEPMOJMHAMHKA"
Hroro no pasneny 1 ]115] 211 | 0,3 | 46,4 1 naGoparopHas pabota, | KOH-
TpoJbHas paboTta
3. DIIEKTpUYECTBO U MAarHETU3M 1
3.1. DnekTpocTaTndecKoe moiie 1104 0,2 15 |I[IpopaboTtka nekuuid, wu3zyde-|Brimonnenue u 3amura sabopa- |OIIK-1 -3y
HUE TEOPETUYECKOTO MaTepHua-| TOpHOH paboTsl "Pacmmpenne |OIIK-2 —3yB
3.2. DAEKTpOCTaTUUECKOE MOJIE B BEUIECTBE 1104 10 |ma, HMOArOTOBKAa K BBINOJHE-|Ipeaena usMepenus amnepmer- |OIMK-1 — 3y
HUIO U 00paboTKa pe3ysIbTaTOB|pa U BOIbTMETpa nocTossHHOro |OIMK-2 —3yB
3.3. IloCTOAHHBIN INEKTPUUECKUN TOK 1104| 2/11 0,2 20 |mabopaTopHEIX paboT, peme-|Toka". Bemonnenne KOHTponb- |OIMK-1 — 3y
HHE WHIMBUIYaJIbHBIX KOH-|HOHM padboTel Ne 2 "Onexrpude- |OIIK-2 —3yB
3.4. MarauTHOe Tone B Bakyyme u B Beme-| 1 | 0,4 0,1 15 |TpOJNBHBIX paboT CTBO U Mar"eTusm. BonHosas OIIK-1 -3y
CTBE onrTHhKa" OIlK-2 — 3yB
3.5. DnexkTpoMarHuTHasT UHAYKIIHS 11104 0,2 15 OIIK-1 -3y
OIlK-2 —3yB
3.6. DnexTpuueckue Konedbanus u nepemen-| 1 | 0,4 15 OIIK-1 -3y
HBIM TOK OIIK-2 —3yB
Hroro o pazneny 1124 2111 | 0,7 90 1 naboparopnas padota, 1 KoH-

TpoOJIbHAs paboTa
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4. BonHoBas onTHKa 1
4.1. DneKTpoMaraHuTHbIE BOJIHBI 1|04 0,1 10 |IIpopabotka nexkuuid, usyde-| BeimonHenue u 3ammTa nabopa- [OIIK-1 —3y
HUE TEOPEeTUICCKOro MaTepua-|TopHoi padotsl "Omnpeneneane |OIIK-2 —3yB
4.2. NntepdepeHius CBETOBBIX BOJIH 1 /04 0,1 15 |ma, HOArOTOBKAa K BBINOJHE-|AJIMHBI CBETOBOM BOJIHBI U Xa-  |OIIK-1 — 3y
HHIO U 00paboTKa pe3y/nbTaToB|paKTepUCTUK AudpakunoHHoi |OIIK-2 —3yB
4.3. lucdpakiys CBETOBBIX BOJTH 1104 2/11 0,1 | 18,4 |maboparopHeix paboT, pemie-|pemerku”. Bomonnenue kon-  (OIIK-1 -3y
HME HHIMBUIYalbHBIX KOH-|TPOJbHOHK paboTel Ne 2 "Onek- |OITK-2 — 3yB
4.4. BzanMoIeiicTBHE CBETA C BEIIECTBOM 1]04 8 |TponbHBIX paboT TPUYECTBO U MarHeTusm. Bon-  |OINK-1 - 3y
HOBast ONTHKA" OIIK-2 — 3yB
Hroro mo pazneny 1116 211 | 0,3 | 51,4 1 naboparopnas padota, 1 KoH-
TpoJibHas paboTa
Hroro no kypcey 1] 8 8/41 2 2828 2 3K3aMeHa, 2 KOHTPOJIbHbIE
padoThI
5. KBanrtoBas u aToMHas (u3nka 2
5.1. KanToBas onrtuka 2 |12 | 2/11 0,4 40 |IIpopaboTka Jekmuii, wu3yde-|BrimomHenue u 3amura radopa- |OIMK-1 — 3y
HUE TEOPETUYECKOro MaTepHa-| TOpHbIX padboT "Uzydenue 3ako- |OIIK-2 —3yB
5.2. KBaHToBas MExaHUKa 2 (08 0,4 30 |ma, MOArOTOBKAa K BBINOJHE- HOMepHOCTEH Qorodddekra” n |OIIK-1 - 3yB
HUIO ¥ 00paboTka pe3ynbraToB|"OmnpenencHue riaBHbix kBaH- |OIIK-2 — 3yB
5.3. ®u3uka aToma 2 1 |2/0,51 | 04 40 |mabopaTopHBIX paboT, pelie-|TOBBIX YUCeN BO30YKICHHBIX OIIK-1 - 3yB
HME WHIMBUIYaJIbHBIX KOH-|COCTOSHMI aroma Bogoposa".  |OIIK-2 —3yB
TPOJBHBIX paboOT BelIntonHeHne KOHTPOIBHOM pa-
0otel Ne 3 "KBanToBas, aToMHas
u sipepHas puzuka"
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Htoro no pazneny 2 | 3 [41,51M | 1,2 | 110 2 abopaTopHbIX PaboTHI, |
KOHTpOJIbHast paboTa
6. ®u3nKa TBEPIIOTO TEJIA M ATOMHOTO sAapa | 2
6.1. KBanToBas craructuka u usmka tBep-| 2 1 30 [IIpopabotka Jeknwii, wu3y4de-|BreimonHenue u 3amura nadopa- |OIMK-1 —3yB
JIOTO TeJia HUE TEOPEeTUYECKOro MaTtepua-|TopHoi padotsl "Omnpenenenne |OIIK-2 —3yB
6.2. Snepuas ¢pusnka 2 |15 2/0,51| 0,8 40 |ma, MOATOTOBKA K BHITIOJHE-|MaKCHMAILHOW SHEPTUH [3- OIIK-1—3yB
HUIO ¥ 00pabO0TKa pe3y/nbTaToB|4acTHLl U uaeHTugukanus pa-  |OIIK-2 —3yB
6.3. ®usmka ’MeMeHTapHbIX Yactuil U co-| 2 | 0,5 17,1 |nabopaTopHbIX pabOT, pellle-|TMOaKTUBHBIX MPEmapaToB". OIIK-1 —3yB
BpeMeHHasl pu3ndeckas KapTUHa MUpa HHME HHIMBUIYalbHBIX KOH-|BeInonHeHHe KOHTPONLHOM pa- |OITK-2 — 3yB
TPOJBHBIX paboOT 601el Ne 3 "KBaHTOBast, aTOMHast
u siiepHas ¢pusuka
Hroro mo pazneny 2 | 3 (2051 08 | 871 1 naboparopnas padota, 1 KoH-
TpoJbHas paboTta
Hroro no kypcey 2 | 6 6/21 2 1971 3ader, 1 KoHTpPOJIbHAA padoTa
HToro no mucumuniuHe 1-2| 14 | 14/6HA 4 14799 2 3K3aMeHa, 3a4eT, 3 KOH-
TPOJIbHBbIE padOoThI




5 Oopa3oBaresibHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

B mpouecce mpenogaBaHus AMCUUIUIMHBL «DU3HMKa» MPUMEHSIOTCS TPAaJULUOHHAA U
MOJTyJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Hcnonbs3yloTest clieyromue BUIbl JeKIHil:

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

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

0030pHas nekyus — B 3AKIIOYUTENbHOM 4acTH WM3Y4YEHUS AUCUUIUIMHBI, MOCBSIIEHHOM
COBPEMEHHOM (U3UYECKON KapTUHE MHpa, a TaKKe IPH CHCTEMAaTH3alud U 0000IIeHHuU
OTJICbHBIX Pa3/ICNIOB;

npobremuas nekyusi — WCIONB3YyeTCs KaK 3JEMEHT B COCTaBe JICKIMHM, KOrjaa mepen
CTyJCHTaMH CTaBUTCS HEKOTOpas MHpodiiemMa M MpeasiaraeTcs HaWTH MOAXOAbl M MYTH K ee
PELICHHIO;

JeKyusa-euzyanuzayus — JEKUWU C TPUMEHEHHEM (QHU3WYECKUX JAEMOHCTpalUld C
OOBSCHEHUEM TPOUCXOMSIINX SBICHUH, a TAaKKEe KOMITBIOTEPHBIX CUMYJSIUNA U y4EOHBIX
(GUIBEMOB.

Bce BubI neKnnid IPOBOAATCS C UCTIOIB30BAHUEM MYJIBTHMEIUHHOTO 000PYIOBAHHUS.

[TpakTHueckue 3aHATHS BKIIOYAIOT B ce0s Takue METOJbl OOYyYeHHUs, KaK yueOHas
ouckyccus, B X0Jie KOTOPOH CTYIEHTHI M3JIaraloT CBO€ MHEHHE U OOMEHHWBAIOTCS B3TJISIaMHU Ha
npobiieMy, a8pucmuieckas beceda, CTUMYIUPYIOIIAs KOJJIEKTUBHOE MBIIIICHUE U COBMECTHBIN
MOMCK OTBETa Ha c(hOpPMYIMPOBAHHBINM BOIIPOC UJIU 3ajady.

[lpu npoBereHuH J1aOOPATOPHBIX 3aHATHH MPAKTHKYETCsA paboma 6 komande (2-4
YelioBeKa) U ucrosb3oBanue | T-uemooos mist 00pabOTKH pe3yabTaTOB 1a00OPATOPHBIX PadoT.

6 YueOHO-MeTOAUYeCKOEe 00ecTieueHle CAMOCTOAITeILHOIH PadoThl 00y4YalommXxcst

[To muctumumne «Pu3nka» s 3209HON (GopMBI 00yUEHUS TIPEyCMOTPEHA BHEAYTUTOP-
Hasl cCaMOCTOATEeIbHas paboTa 00yJaronuxcs, KOTopas 3aKjodaeTcs B IpopadoTKe JeKInid, ca-
MOCTOSITEJIBHOM H3Y4YEHHHM TEOPETHYECKOTO MaTepuaja, MOJIrOTOBKE K BBIIOJHEHHUIO jabopa-
TOPHBIX paboT, 00paboTKe pe3ynbTaTOB U3MEPEHUI U BHIOJHEHUH TPEX MHIUBUIYaIbHBIX KOH-
TPOJIBHBIX PadoT.

Ilpumepnvie éapuanmosl KOHMPOILHBIX PAOOM

Koumponsnan paboma Ne 1 «Mexanuka. Monexkynapuasa gpuzuka u mepmoouHamuxka»

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

2. Illap ckaTwIBaeTCs MO HAKIOHHOW IUIOCKOCTH ¢ yrioM HakiioHa 60°. Kakyrwo ckopocTh
OyZeT UMETh IEHTP Iapa OTHOCUTENHFHO HAKJIOHHOM MJIOCKOCTH Yepe3 2 ¢, €CIU ero HayalbHas
CKOPOCTh ObLIa paBHA HYIIO?

3. Teno maccoit M = 1 kr, neTsiee co CKOpocTbio 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 MOJyJlb CKOPOCTH BTOPOT'O OCKOJIKa?

4. ToHKUI OJJHOPOAHBIN cTepXkKeHb JUIMHON L = 48 cM MOKeT Bpalarscsi BOKpYT TOPU30H-
TAJIBHOM OCH, MPOXOJIAIIEH Ha paccTOSHUU 1/3 ero ATMHBI OT OAHOTO M3 ero KoHuoB. Omnpene-
uTh nepuo]l T MamnbIxX KoJieOaHU CTepIKHS.



5. T'a3000pa3Hblif BOJOPOA, HaxoAuBIIMiics npu Temmeparype t = 2 °C u ngaBneHun p =
10° ITa B 3aKkpeITOM cocyzae oosémoM V = 5 n, oxyaaunu Ha AT = 55 K. Haiitu npupamienue
BHYTPEHHEH SHEPruy ra3a U KOJIMYECTBO OTIAHHOTO UM TEIlIa.

6. Maccy m = 6,6 r Boiopo/ia pacumpuiiu u3obdapuuecku ot oo0bséma Vi 10 00béma Vy =
2V,. Haiitu usmenenue AS SHTPOIINY MIPU PaCIIUPEHUH.

Koumponsnan paboma Ne 2 «Inekmpuuecmeo u macnemusm. Bonnosas onmuka»

1. Ha nByx GecKOHEYHBIX MapaJUIeIbHBIX MJIOCKOCTAX PAaBHOMEPHO pacIlpeieeHbl 3apsiabl
C IIOBEPXHOCTHBIMHU IUIOTHOCTSIMU G1 U Go. ONIPENeNnuTh HAPSHKEHHOCTD JJIEKTPUYECKOTO MOJIS:
MEXy TUIOCKOCTSIMH; BHE TuIOCKOCTeH. [locTpouTh rpaduk N3MEHEHNsT HAIIPSDKEHHOCTH MOJIS
BJIOJIb JIMHHH, TIEPICHNKYIAPHOI mactiuaam. [punste o1 = —26, 62 = o, rae 6 = 80 nKi/m?,

2. JIBa ucTouHuWKa Cc 3.4.Cc. €1 = 6,5 B 1 &2 = 3,9 B 1 oiuHaKOBBIME BHYTPEHHUMH COTIPO-
TUBJICHUSIMU 110 2,0 OM cOeMHEHBI MapajuIeIbHO U MOJIKIIOUYEHBI KO BHEUIHEH 1IeMH COMPOTH B-
nenuem 9,0 Om. OnpeaenuTh TOKH B SJIEMEHTAX U BO BHEIIHEH 1IETIH.

3. PaccrosiHre MeXIy IByMs JUTMHHBIME TapaiuienbHbiMu poBogamu d = 5 cm. Tlo mpo-
BOJIaM B OJTHOM HAIPaBJICHUM TEKYT ojfuHakoBbie TOKU | = 30 A kaxnprii. Haittn unnykuuio B
MarHUTHOTO TOJISl B TOYKE, HAXOASIIEHCS Ha paCCTOSHUU 1 = 4 CM OT OJHOTO U I = 3 CM OT ApY-
roro MpoBoja.

4. OnpenenuTs 4acTOTY BPALIECHUs NPSIMOYIOJbHOM paMKH, BpalLlaOLIEiicsl B OJHOPOIHOM
MarHMuTHOM I10JIe, MarHUTHasE HHAYKIUs kotoporo B = 0,5 Tu, ecnu aMiuinTyaa HaBeJACHHOU B
pamke DJIC emax = 10 B. ITnomane pamku S = 200 CM2, a urcio BUTKOB N = 20. Ochk BpaiieHus
NEPIEHAUKYJISIPHA BEKTOPY MarHUTHOW MHIYKLIAH.

5. Ha crexnsunsiii kauH (N = 1,5) nagaet HOpMaJIbHO MOHOXPOMATUYECKUHN CBET C JUIMHOMN
BOJIHBI A = 582 mMm. [Ipenomustonuii yron kiuHa paBeH 20 . Kakoe yuciio TeMHBIX nHTEp(de-
PEHIIMOHHBIX TOJIOC MPUXOAUTCS HA €IUHUILY JUTUHBI?

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

Konmponvnas paooma Ne 3 «Keanmoean, amomuan u a0epuan pusuxkay

1. TemnepaTypa BHyTpeHHEH MOBEPXHOCTH MY(]ENbHOI NMe4Yu MpU OTKPHITOM OTBEPCTUU
mromasio 30 e paBHa 1300 K. Cuuras, yTo OTBEpCTHE MEYN M3ITy4aeT KaK aOCONIOTHO 4Ep-
HOE TEJI0, OIPENEIUTh, KaKas 4acThb MOITHOCTH M3JIy4EHHUS! pACCEHBAECTCS CTEHKAMHM I1€4YH, €CIIU
notpebiseMas il MOIHOCTh cocTaBiseT 1,5 kBT.

2. Ha noBepxHOCTb, mIomaap kotopoit S = 0,01 M exxeMUHyTHO nagaer E = 63 JIx ce-
TOBOH DHEPTUU (B HANPABICHUH, IEPIICHANKYISIPHOM MTOBEPXHOCTH). BEIYHCIUTH CBETOBOE J1aB-
JIEHHE Ha 3TY NOBEPXHOCTh, €CJIM OHA: a) MOJHOCTHIO OTPAXKAET CBET; 0) MOJIHOCTHIO MOIJIONIAET
CBeT.

3. ®oTOH ¢ JAIUHOW BOJHBI A = 4,3 1M paccesuicss Ha CBOOOIHOM JJICEKTPOHE. YTOJ pac-
cessHUSL cocTaBui /2. OnpenenuTh YHEPTHIO PacCeSHHOTO (POTOHA U DHEPTUIO, TPUXOISIIYIOCS
Ha JJIEKTPOH OTJauH.

4. OUeHUTh C TIOMOIIBIO COOTHOIIECHHUS HEOMPEIEIEHHOCTEH MUHUMAIBHYIO KHHETHYE-
. -1
CKYIO DHEPTHIO 3JIEKTPOHA, JIBIDKYIIIETocs B 00J1acTH, pazMep kotopoi L = 10 % m.
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5. Onpenenuts nepuos moiypacnaga BUCMyTa “Bi, €CIH U3BECTHO, YTO BUCMYT Maccoil

m = 1 r BeiOpaceiBaetr N = 4,6-1015 -yactuir3at=1 c.
p

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

Ilepeyenns 1a0opaTopHbIX padoT:
1 cemectp

1. JL p. Ne 1 «lIpuMeHeHHE 3aKOHOB COXPAHEHHS JIJIsi ONPEJCICHUsI CKOPOCTU MOJIeTa
yJIN
2. JL. p. Ne 14 «Onpenenenue mnokasarens aguadbarel Yy metooMm Kinemana u Jlezopmay

2 cemecTp

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

2. JL. p. Ne 34 «Ompenenenue JUIMHBI CBETOBOW BOJHBI M  XapaKTEPUCTHK
TU(PPaKINOHHON PEIETKI

3 cemecTp

1. JL p. Ne 36 «3yuenne 3akoHOoMepHOCTEH hoTodhherTar

2. JL p. Ne 42 «Omnpenenenue raBHbIX KBAaHTOBBIX UMCEN BO30YKIEHHBIX COCTOSIHHIMA
aToma BOJIOPOJIa»

3. JL. p. Ne 53 «OmnpenencHue MaKCUMaJIbHOW SHEPTrUU [-4acTHI] M HACHTH(PUKAIIHI
PaIMOaKTUBHBIX MPETIAPATOBY»

IlepeyeHb TeOpeTHYECKHX BOMPOCOB /IS MPOPAOOTKH JEKIIMOHHOT0 MaTepuaJia u
CaMOCTOSITEJIbHOI0 H3YYEHHSI:

1 cemecTp
Kunemamuka u Ounamuxa nocmynameibHozo u 8pauiameibH020 O8UMHCEHUA

1. Tlonsitue pagmyc-BEeKTOpa, CKOPOCTH M YCKOpEHHUs MaTepuaibHOW Touku. CpeqHue u
MT'HOBEHHEIC BEJTMIHHEI.

2. llpsimas u obpaTHas 3amaun MexaHUKU. Ponb HavanbHbIX ycrnoBuil. [lepemerenne u
IIPOWICHHBIN NyTh.

3. JIBmxeHue Mo OKPYKHOCTU. YTOI TOBOPOTA, YIIIOBasi CKOPOCTh M YITIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX M IMHEWHBIX BEJIMYUHMH.

4. KpuBonuHeitHoe nBwkeHue. TaHreHIIManbHOE U HOpMalibHOE yckopeHue. [lomHoe yc-
KOpPEHHE. YTOJ MEKIY CKOPOCTHIO U YCKOPEHUEM.

5. Hnepuuansubie cucteMbl orcyera. [Ipuniun otHocutensHoctu [anunes. [lepBsiii 3a-
KoH HproToHa.

6. IlomsTue cuibl, Macchl U uMmmynbca. [IpuHnun cynepro3uiiuu. OCHOBHOHM 3aKOH JU-
HaMHKH NIOCTYNATENbHOT O ABMKEeHUs. Tpernii 3akoH HproToHA.

7. MoOMEHT UMITyJIbca U MOMEHT CHJIBI OTHOCUTEIHHO TOYKU. OCHOBHOE YpaBHEHHE -
HaMHUKH BpallaTeIbHOTO IBUKEHUS.

8. BpameHue BOKpYr HEMOABMXHOW ocH. MOMEHT MHEpIMH TBepJoro tena. Teopema
[ITeitnepa.

9. Amanorus XapakTepUCTHK M YPaBHEHHI MOCTYHATEILHOTO M BPAIaTeIbHOTO TBUXKE-
HUSL.
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3akonut COXPAHEHUA 6 MEXAHUKE

1. MWurerpansl amxkeHus. CBA3b 3aKOHOB COXPAHEHUS C CUMMETPHUSIMU MPOCTPAHCTBA U
BpPEMEHU.

2. 3amkHyTas cucTeMa. 3aKOH COXPAHEHHUS MOJIHOTO UMITYJIbCAa CUCTEMBI Tell.

3. 3aKoH COXpaHEHHUs IMOJHOTO MOMEHTA HMMITYJIbCa CHCTEMBI Tel. J[BHKeHHE B IICH-
TPaJIbHOM MOJIE.

4. Pabora u MomHOCTh. KuHeTHdeckass sHEprus MOCTYNATEIbHOIO U BPAIIATEIbHOTO
JIBUKEHHSL.

5. KoHcepBaTUBHBIC W JUCCUIIATUBHBIC CHIIBI. Pab0oTa KOHCEpBATUBHBIX U JIUCCUTIATHB-
HBIX CHJL

6. IlorennmanpHas SHEPrHs. 3aKOH COXPAHEHUS IOJTHON MEXaHUYECKON SHEPTUH.

7. CBs3p MEXIY CHJIOH M NMOTEHIMAILHOW SHepruei. /IBa crocoba onucaHusi B3auMO-
JICUCTBUA.

8. Coynmapenue AByX Tel. YOPYTH U HEYIPYTrUid yaap.

Mexanuueckue Koneoanus

YpaBHeHHE rapMOHUYECKUX KOJIeOaHUM U ero pelieHue.
XapakTepuCcTUKH KoJieOaHul (aMIUIMTy1a, 9acTOTa, HadanbHas ¢asa).
Matematuyeckuii U1 GU3NIECKUI MAITHUKH.
CrnoxeHne TapMOHHYECKUX KOJICOaHUI OJJHOTO HallpaBieHus . bueHwus.
CrnosxeHue neprneHauKyasapHbIX konebanuii. durypsl Jluccaxy.
YpaBHEHHE 3aTYXAOIINUX KOJICOAHHH U €ro pericHue.
XapakTepUCTUKH 3aTyXalwluxX KojeOaHui (BpeMsi perakcaiuu, jJorapudmuyueckuit
JIEKPEMEHT, TOOPOTHOCTB).
8. DHeprus rapMOHUYECKUX U 3aTyXaIOIUX KoJeOaHuH.
9. Brmyxnennsie konebanus. Pezonanc.

NoabkowhE

Ynpyzue ¢onnw

1. Tlonepeunsle U NPOAOIbHBIE BOJHBL. XapaKTEPUCTUKU Oeryleil ynpyroi BOJIHBI.

2. CKOpOCTb pacrnpoCTpaHEHUs YIPYTUX BOJIH.

3. Kiaccudukanus BoiH 1mo ¢opme BOJTHOBOH MOBEpXHOCTH. [Inmockast, chepuieckas u
LWIMHPUYECKasl BOJIHA.

4. BonHoBoe ypaBHEHHE. Y paBHEHHUE Jyya, YpaBHEHUE IJIOCKON BOJHBI, BOJIHOBOE ypaB-
HEHME B 00I1IeM BHUJIE

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

6. Konebanue HaTAHYTOH CTPYHBI.

Knaccuueckasa cmamucmuka

1. Makpocucrema. CTaTUCTUYECKHH U TEPMOJANHAMMUYECKHH MOAXO0/IbI K ONMCAHUIO MaK-
pocucTem.

2. JuckpetHblit HaOop BenuuuH. [ToHATHE BEPOATHOCTH U CpEeTHEH BETHMUUHBI.

3. HenpepsiBHbIii Ha0Op BenmuunH. OYHKIUS pacrpeesieH s CITyJailHON BETMYHHEI U e¢
cBOMcTBa ((PU3UUECKUN CMBICII, pacyeT BEpOSTHOCTEH, YCIOBHE HOPMHMPOBKH, pacueT CPEIHHMX
BEITUYMH).

4. PacmpeneneHue MoJIEKyJ 10 MPOEKIUAM ckopocTeil. Pacnipenenenue [aycca.

5. Pacnpenenenne Monekyn mo Moayio ckopocTH. Pacnipenenenne Makcsesia.

6. Haubosee BeposTHas, cpeHssA U CPETHEKBAAPATHYHAS CKOPOCTH.

7. Pacnpenenenue MoJieKyJd MAEaNbHOTO ra3a Mo BbICOTE B Moje TshkecTu 3emuu. Pac-
npenenenure bonpimana. bapomerpuueckas popmyna.
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MKT u nepgoe nauano mepmoouHamuxu

1. Monuens uaeanbHoro raza. Jlapinenune u temreparypa ¢ Touku 3peaust MKT. Ypasue-
HUE COCTOSIHUS MI€AJIbHOTO ra3a.

2. llonsatue creneneid cBOOOABI MOJEKYINbl. TeopeMa O paBHOpacHpeesieHUH YHEPrUU
M0 CTETEHSIM CBOOO/IBI.

3. BuyTpeHHss 3Heprus Kak QyHKIUS COCTOSTHUS CUCTEMBI.
Pabora kak ¢pyHKIUS mporecca.
IlepBoe HauasI0 TEPMOJAMHAMHUKHU.
N30TepMHUUECKIi, N30XOPUUECKUI 1 N300apHUECKHUI TPOIECCHI.
Annabatuyeckuii porecc. YpaBaenue [lyaccona. [lonmurponudeckue mporecchl.
[TonaTue temnoemMkocTu. MolisipHast U yAenbHas TEIIOEMKOCTH. TEIUIOEMKOCTb IPHU
M30IPOLIECCAX.

N OA

Bmopoe nauano mepmoounamuxu. Iumponus

1. Hanpasnenue nponeccoB. Ctaructudeckuii Bec MakpococTostHusA. CyTb HEOOpaTUMO-
CTH.
Bropoe nauano repmoaunamuku. @opmynuposku Knaysuyca u Kenbpuna.
DHTpoONUs CUCTEMBI U €€ cBoiicTBa. Teopema HepHcra.
M3MeHeHHe SHTPOIUH B TEIUIOBBIX MIPOIECcCaX.
OcHoBHOE YpaBHCHHUEC TCPMOJUHAMUKH. TepMOI[I/IHaMI/I‘ICCKI/Ie IIOTCHII M AJIBI.
[uknuueckuii nponecc. Koadduiuent nonaesHoro 1eHCTBUs TEIIOBON MAIIUHBbI.
IMuxn Kapno. Teopema Kapno. Tepmogunamuueckas mkajia TeMIeparyp.
Craructuueckuil cMpic 3HTponuu. Popmyna bonprmMana.

Nk WN

2 cemecTp
Inekmpocmamuyeckoe noe

1. Cuubl B npupoge. Ponib 31€eKTpOMarHuTHOTO B3aMO/IEHCTBUS.

2. DNeKTPOCTaTUYECKOE MoJe. DIeKTpuueckuid 3apsa. CBOMCTBA AIEKTPUIECKOTO 3apsi-
na. 3akoH Kymona.

3. HanpskeHHOCTB AJNEKTPOCTATUYECKOTO MOJSL.

4. IlpuHUHUI CYyNEpPHO3UIMU AIEKTPOCTATUYECKUX MOJIEH I JUCKPETHOTO U HETIPEPHIB-
HOTO pacrpeeneHus 3apsao0B.

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

6.[ToTeHIMaNTbHOCTD ANEKTPOCTATUYECKOTO OIS [IpUHIMT cyneprno3uIuu A MOTeH-
yana.

7.Pabota mo mepemenieHuto 3apsaa B 3JEKTPOCTATHUECKOM 1ojie. TeopeMa 0 HUPKYIALUH.

8.CBsi3p MEX/1y HAIIPSHKEHHOCTHIO W IOTEHITHAJIOM.

9. Teomerpuueckoe onucanue nojsi. CUnoBble TUHUHN. DKBUMIOTEHIIUAIbHBIE TTOBEPXHO-
CTH.

ﬂuaﬂekmpuku u npoeoduuku 6 JJICKMPUUECKOM naoijie

1. Dnekrpuyeckuil numnosb. J{UMoIbHBIIT MOMEHT.

2. DuekTpudeckoe rnosie B auaiekTpuke. [lonspusanus AusneKTpuka.

3. BekTtop anekrpuueckoro cMemeHus. JuanekTpruaeckas MpOHUIIAaeMOCTh BEIIECTBA.
Teopema I'aycca st AUDIIEKTPUKOB.

4. VYcnoBus Ha rpaHMIE pa3jelia IByX AUAJIEKTPUKOB.

5. DIEeKTpOeMKOCTh YeIUHEHHOTO MPOBOHUKA.

6. Konzaencarop. DIeKTpOEMKOCTH INIOCKOT0, CHEPUIECKOT0 U IIITHHIPUIECKOTO KOH-
JieHcaropa.

14



~

CoenuHeHrne KOHJIEHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHAeHcaTopa. [[IoTHOCTE SHEPTrUH AIEKTPUIECKOTO TTOJIS.
9. BxiroueHHe KOHJIEHCATOPA B AICKTPUUYECKUE TICTIH.

o

Hocmoannwlit 31eKmpuyecKuii moxK

1. Dnexrpuueckuii ToK. [I10THOCTH TOKA. YpaBHEHUE HEMTPEPHIBHOCTH.

2. 3axon Oma B nuddepeHunanbHoi hopme.

3. 3axon Oma B HHTETpaJbHON (OpME IJIsi OJHOPOAHOTO YUACTKA IETH. DIEKTPHIECKOe
HaNpsDKEHUE.

4. Conpotusienue npoBoaHuka. CoeJUHEHUE CONPOTUBIICHUH.

5. 3akon Oma jyist HeOHOPOIHOTO yuyacTka menu. Ctoponnue cuibl. D/C.

6. IIpaBuna Kupxroda mas pacuera pa3BeTBICHHBIX LIETICH.

7. PaboTa m MOUTHOCTB JIEKTPUUYECKOTO TOKA. 3akoH J[xoyins-Jlenna.

8. TlepexomHbie IPOIECCH B IIEMH ¢ KOHICHCATOPOM.

Maznummnoe none u IIEKMPOMACHUMHAA undymm;l

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

2. VcTOYHMKU MarHUTHOTO MoJig. MarHuTHOE 1oJie ABMKYIIETOCs 3apsia U MPOBOIHUKA
¢ TokoM. 3akoH buo-Casapa.

3. TloTok u HUpKYISIKs BEKTOpa HHAYKIIMK MarHuTHoro nous. Teopema ["aycca u Teo-
pemMa o LHUPKYIISILHH.

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

5. Cwua Ammepa.

6. MarnuTHoe nosne B BemecTse. HaMarHn4eHHOCTb.

7. HanpseHHOCTh MarHUTHOTO 1OJIsl. MarHuTHas MpOHUIIaeMOCTh BenlecTBa. Jluamar-
HETUKH U ITapaMarHeTHUKHU.

8. ®deppomarneruku. Pusndeckas mpupoaa GeppoMarHeTu3ma.

9. 3akon snexktpomarauTHoM uHAyKIMK Papazes. [Ipasuno Jlenna. BuxpeBoe anektpu-
YECKOE I0JIE.

10. SBnenue camomHnykuuu. MuykTuBHOCTh. COoNlEHOUA.

11. Dneprus KOHTypa ¢ TOKOM U MarHUTHOTO ITOJIS.

3ﬂel<mpultecmte Koiebanua u nepemennbu? mokK

KonebatenbHblil KOHTYp. MeXaHN3M BOSHUKHOBEHHUS SJIEKTPUUECKUX KOJIEOAHUH.
OHeprus 31eKTPUIECKUX KoneOaHuH.
3aryxaroiue Kojaebanus. XapakKTepPUCTHKHU 3aTyXaroluX KOJIeOaHUH.
Posib akTMBHOTO CONPOTUBIIEHUS B KOJIEOATEIILHOM KOHTYDE.

5. BriHyXIeHHbIe KoneOaHus. BekTopHas quarpamma HanpsbkeHuid. Pesonanc Toka. Pe-
30HAHCHAas 4acToTa.

6. CootHomenne (a3 MeXIy BHEITHUM HaNPsHKEHUEM, CHIION TOKA U HAINPsDKEHUEM Ha
pa3IMYHBIX JIEMEHTaX LENH.

7. Tlepemennslii Tok. IHIyKTUBHOE U €MKOCTHOE compoTuBieHue. [lonHoe conpoTusie-
HUE LENH [IPU IEPEMEHHOM TOKE.

8. eiicTByromue 3HAYCHHUS CHITBI TOKA M HATPSDKCHUSI. MOIIHOCTE TIPU TIEPEMEHHOM TO-
ke. KoadduimeHT MOIHoCcTH.

NS

3Jlel<mpomazuumub1e 60JIHbl

1. Cucrema ypaBHeHuit MakcBesuia Kak 0000IIeHHEe pa3pO3HEHHBIX SABJICHHUN AJIEKTpUYe-
CTBa U MarHeTH3Ma.
2. CsaoiicTBa ypaBHeHM MakcBera. [Ipeacka3anue cyiiecTBOBaHUS AJIEKTPOMarHuT-

15



HBIX BOJIH.

3. BonnoBoe ypaBHeHne. CKOpOCTb pacpOCTpaHEHUs BOJIHBI M [TOKAa3aTelb pesioMIIe-
HUS CpENBL.

4. Tlnockas 31€KTpOMAarHUTHas BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKU.

5. DOHeprus ¥ UMILYJIbC NIEKTpOMarHuTHo! BosHbl. Bektop IloiinTHra. UHTEHCHB-

6. IlIkana 37MeKTpOMarHUTHLIX BOJIH. OCOOEHHOCTH ONTUYECKOTO UANa30Ha.

7. EcTecTBeHHBIN U NOJAPU30BaHHBINA cBeT. Buapl nossipuzaruu. CTEreHb MoIsIpu3auu
YaCTUYHO MOJIIPU30BAHHOTO CBETA.

8. 3axon Maimoca.

9. Tlonspuzarmus npu OTPAKEHUH U MPETOMIICHHH CBETA HAa TPAHUIIC Pa3zelia JUdJICK-
TpukoB. Yroiu bprocrepa.

10. JIBoitHoe nyuenpenomiieHue. Y CTpoicTBO mpu3Mbl Hukous.

11. OnTuyecku akTHBHBIC BEIIECTBA. BpallieHne miocKoCcTH Mosipu3aliuy CBeTa pu
MIPOXOKJICHUH Yepe3 ONTHUYECKU aKTUBHYIO CPELy.

Humepgepenyun ceemosvix 6011

1. Tlonsrue untepdepenuun. [IpuHIUT cynepno3unuy st CBeTOBBIX BoJIH. Habmogae-
MbI€ M HeHa0JI101aeMble BEJIMUHUHBI.

2. KorepeHntHsie 1 HeKOTepeHTHBIE BOJIHBI. ClI0’KEHHE MHTCHCUBHOCTEH B CiTydae HEKO-
TEPEHTHBIX U KOT€PEHTHBIX KOJIeOaHU.

3. VYcioBus ycuiIeHHS M OCJIa0JICHUS CBETA B 3aBUCUMOCTH OT pa3HOCTH (pa3 mHTEpde-
PHUPYIOLIUX BOJIH.

4. OnTuueckuil myTh cBETOBOro Jy4ya. CrocoObl H3MEHEHUS ONITUYECKOTO ITYTH CBETO-
BBIX BOJIH.

5. CB3b ONTUYECKON Pa3HOCTHU XOJa JIBYX BOJIH C Pa3HOCThIO (pa3. YciaoBus MakcuMyma
Y MMHUMYMa UHTEp(EPEHIINN B 3aBUCMOCTH OT ONITHYECKOM pa3HOCTH XOJa.

6. Cxewma lOnra. Ycnosust Habmoaenus nHTepepeHnnu. KoopauHaThl CBETIBIX U TEM-
HBIX 10JIOC Ha 3KpaHe.

7. BpemeHHas u IpOCTpaHCTBEHHAs! KOT€PEHTHOCTb.

8. MHutepdepeHus B TOHKUX IUIEHKAX B OTPAKEHHOM M MTPOXO/SIIEM CBETE.

9. Cxewma s HabmroeHus kojen HetoToHa. Pamuycer CBETIIBIX ¥ TEMHBIX KOJIEI] B OT-
PaKEHHOM M ITPOXOASIIEM CBETE.

Jugppakuyus u oucnepcusa ceemosvix 8011

1. Senenue audpakiun. OcoOeHHOCTh AUPPaKIUK CBETOBBIX BOJH. [Iudpakuns Opene-
15t u @paynrodepa.

2. Ipunuun I'tolirenca-®penens. YnpolieHne BBIYUCICHUN ¢ ITOMOIIbIO BEKTOPHOM
JUarpamMmabl.

3.  udpakuus Openens Ha KPyrioM oTBepcTUU. 30HbI PpeHers.

4. Judpakuus @payHrodepa Ha y3Koi NpIMOIUHENHOM 1Ienu. Y clIoBUS MaKCUMyMa U
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.

5. Judpakunonnas pemerka. OCHOBHbIE XapaKTEPUCTUKH TUDPAKIIMOHHOMN PEIIETKH.
VY ci1oBUs T1aBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucriepcus M pa3zpeniaroas ClioCOOHOCTh TUPPAKIIMOHHONW PEIIETKH.

7.  Judpakuus Ha IPOCTPAHCTBEHHOU PElIETKE.

8. ®usnveckue MPUHIIHITEI TOIOTPAPHH.

9. Hucnepcus ceera. HopmasnbHas u aHOMallbHas TUCTIEPCHS.

10. BosmHoBoi#t maket. dazoBas v TpyIoBasi CKOPOCTH BOJTHBIL.

3 cemecTp
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JIn.

Depmu-/1

LNk wNE

arONE NoakownE

NoakowhE

1.

2

Keanmoean npupooa uznyuenusn

TennoBoe u3nydeHne adbCcoa0THO YepHOoTo Tena. 3akoH Credana — bonpiMana.
3akon cmenienus: Buna. ['mnoresa [lnanka.

DOHeprus u umnysisc GoroHa. /laBneHue cpera.

dotorddext. 3akonsl potordpdexra. Kpacnas rpanuna dporosddexra.
®dopmyna DiHIITEHHA. PeISITUBUCTCKUI U HEPEIATUBUCTCKUN (HOTOIPDEKT.
TopMO3HOE PEHTTEHOBCKOE U3JIyUEHHUE.

Dddext Komnrona. ®opmyna Komnrona.

KopnyckyisspHO-BOIHOBOM Ayalll3M CBETA.

nemenmeol K6AHM OGO MEXAHUKU

BouiHOBBIE CBOMCTBA YACTHULI.

Jnuna BosiHbl e bpoiins. DkcnepruMeHTalbHOE MOATBEPKICHUE.

[Tpuniun veonpenenenHoctH I eizenOepra. CooTHOLIEHNE HEONPEICTIEHHOCTEH.
BonnoBas ¢yHKIIUS U ee CBONCTBA.

OcHoBHas 3a1aua KBAaHTOBOM MexaHuku. Y paBHenue péaunrepa.

Yactuia B NOTeHIMAIbHOU siMe. KBaHTOBaHME SHEPTUN.

[TpoxoKaeHHE YaCTHIIBI Yepe3 MOTEHIIUANBHBIN Oapbhep. TyHHENbHBIN 3P EKT.

Teopus bopa u uznyuenue amomog

[Inanerapnas MoAeNnb aToMa.

IToctynatel bopa.

W3nmyuenue aroma BOJIOpO/a U BOJOPOAOINIOA00HBIX CUCTEM.
Crnexrpansuble cepun. @opmyna banemepa.

CrieKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

Amom ¢ mouku 3penun KBAHMOBOU MEXAHUKU

KBaHTOBBIE UKCIla, XapaKTEepU3YIOIIKE TIOJ0KEHUE DJIEKTPOHA B aTOME.
KBaHTOBaHUE SHEPTUH.

KBanToBanne MoMeHTa UMITYJIbCA.

CnuH s5ekTpoHa. [1oHbBIIT MOMEHT 3JIEKTpOHa.

Cxema sHepreTHuecKuX ypoBHEHM aToMa BOJOpO/a.

[TpaBuna or6opa Mpu aTOMHBIX MEPexXoiax.

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

Keanmosas cmamucmuka u 3ﬂel<mponposoduocmb meepOblx men

IIprHIMI TOKAECTBEHHOCTH OJIMHAKOBBIX YaCTHII.

Bozonsl u pepmuonsl. Tpu BUaa CTaTUCTUKU: Kilaccudeckas, boze-DiiHiTelina u
Mpaka.

CB0OOIHBIE MEKTPOHBL. DHeprus PepMmu.

30HHAas TEOPUS TBEPIBIX TEI.

DIIEKTPONPOBOIHOCTH NOJYIPOBOJHUKOB. 3aBUCUMOCTb ITPOBOIUMOCTH OT TEMIIEpa-

CobcTBeHHas ¥ MPUMECHAsk TPOBOAUMOCTD MOJIYITPOBOIHUKOB.
ONEeKTPONPOBOJHOCTh METAIIIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS OT TEMIIEPATYPBHI.
SIBnenne cBepxnpoBogumMocTi. KBaHTOBast TE€OpUs CBEPXIPOBOAUMOCTH.

Amomnoe aA0po u adepuvie peakyuu
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SIBnenue paaroakTUBHOCTH. OCHOBHOM 3aKOH PaJiIMOAKTHUBHOTO pacrajia.
PannoakTuBHBIE PSAABL.

CocTaB 1 XapaKTEepUCTUKU aTOMHOTO si/ipa. SaepHble CUIIBL.

KanenbsHas u o6onouednas monenu siep. Paguyc anpa.

Macca u sHeprus CBs3U A1pa. Y AelbHas SHEPrUs CBS3U.

SlnepHble peakiiu. DHEPrus IACPHON peaKIuH.

Snepnas sHeprerTuka.

NoakownpE

Ocobennocmu paouoaKkmugHvlX pacnados

1. VpaBHeHue u sHEpreTHUECKOE YCIOBUE a-pacnaga. CBsA3b SHEPIUU O.-YACTHUILBI C IIe-
pPHOOM IMONTypacnaa.

2. TynuenbHslii 3¢ dexT npu a-pacnane. CIekTp o-4acTuil.
3. Xapakrtep CIeKTpa Y-U3IydeHHUs.
4. Ilpouecchl B3aMMOJCHCTBHS Y-KBAHTOB C BEIIECTBOM.

5. 3aBUCHMOCTb HUHTEHCUBHOCTH Y-M3JIyd€HHsI OT TOJILMHBI Ci10s BeuecTBa. CpaBHEHUE
IIPOHUKAOIEN CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JIYYECHHUS.

6. Tpu Buaa B-pacnaga. DHepreTuuecKuil CekTp -yactuil. ['unoresza HeUTpUHO.
7. 3akoHbl coxpaHeHus npu P-pacnaze. Jlentonsl. JlenToHHBIHN 3apsi.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSA l'[pOMe)KyTO‘lHOi/i aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OIIK-1 — cnocoGHOCTBHIO NPEACTABJATDH A/1eKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI HAYYHYI0 KAPTHHY MMPa Ha OCHOBE 3HAHHUSI OCHOBHBIX I0JI0KeHUI,
3aKOHOB H METO/10B €CTECTBEHHbIX HAYK H MATEMATHKHU

3HaTe

— OCHOBHBIC TIOHSATHSI M 3aKOHOMEPHOCTH
(GU3MKY, CYIIHOCTh MPOLIECCOB M SIBICHMUIA,
MPUBOAAIINX K MOHUMAHUIO COBPEMEHHOMN Ha-
YUHOI KapTUHBI MHUpa

Hepeqeﬂb TEOPETUYECKHUX BOIIPOCOB K 3K3aMEHaM:

1 cemecTp

1. Kunemaruka nocrtynarenbHoro aBuxeHHs. [loHsATHE paauyc-BEKTOpa, CKOPOCTH U
yckopenusi. Hauanenbie yenoBus. [Ipsimas u oOpaTHast 3aa4u MEXaHUKH.

2. WuepumanbHble cuctembl orcyera. [loHATHE CHITBI, Macchl B uMITylbca. OCHOBHOM
3aKOH JUHAMMKH MOCTYNATENbHOIO JBUKCHHUS.

3. 3aKkoHBI COXpaHEHHsS B MeXaHUKE. 3aMKHYyTas CHCTEMa. 3aKOHBI COXPaHCHHS HM-
IIyJIbCA U MOMEHTA UMITYJIbCA.

4. ]JlBa cmocoba omucaHusl B3aUMOJACHCTBUsA. [[BH)KEHHE YacTUIIBI B OJJTHOMEPHOM CTa-
HuoHapHOM 1osie. CBsI3b MEXy CHIION U OTEHLIUAIbHON YHEPTUEH.

5. OOwee noHATHE O BOJIHAX. XapaKTePUCTUKH Oerylieil BoyHbl. BomHOBOE ypaBHEeHME
IIJIOCKOHM BOJIHBL.

6. [ocrymatel DitHmTeliHa. 3aMemsieHne BpeMeHH. JIOpEHIIEBO COKpalleHHe JJIHHEI.
PenstuBuctckue naBapuanTel. iHTEpBaI.

7. Makpocuctema. MHUKpPOCOCTOSSHUE U MaKpPOCOCTOSIHUE cHCTeMbl. CTaTHCTHYECKH
noaxon. IloHATHEe BEPOATHOCTH U CPEHEN BETNYMHBI.

8. ®yHKuMA pacnpeneneHus CIy4aiiHOW BeIHMYUHBI. PacmpeseneHre MOJIeKyI 1o mpo-
EKLUSAM CKOPOCTEH.

9. Monuenps uaeansHOTO ra3a. JlaBieHne u Temreparypa ¢ TOUYKA 3pEHHS MOJEKYISIpHO-
KMHETUYECKOW TEOpUHU. Y paBHEHUE COCTOSIHMSI HEAIBHOTO Ta3a.

10. IIpobnema HEOOPATHMOCTH TETUIOBBIX MPOIECCOB. DHTPONHS CUCTEMBI M €€ CBOMCT-
Ba. Teopema HepHcra.

11. Craructuuecknii Bec MakpococtosiHus. CyTh HeoOpaTumocTH. CTaTHUCTUYECKHMA




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

cMbIci 3HTponuu. Popmyia bonbsimana.
12. I'paHuiibl TPUMEHUMOCTH MOJENN WACATBHOTO ra3a. YpaBHenue Bau-nep-Baanbca.
N30Tepmbl peasibHOTO rasa.

2 cemecTp

1. Cunbl B3auMoAeHCcTBUS B Ipupoze. Dnekrpocraruyeckoe none. 3akod Kynona. Ha-
MPSDKEHHOCTD AIEKTPOCTATUYECKOTo MoJtst. [IpuHImn cynepno3uim.

2. Tlorenuman. Teopema 0 HUPKYISALMN BEKTOpa HANPSKEHHOCTU 3JIEKTPOCTATHUECKO-
ro nosst. CBsi3b MEXKTy HalPSHKEHHOCTBIO U TIOTEHIIHAIOM.

3. Dnexkrpuyeckuil Tok. [ImoTHOCTE TOKa. YpaBHeHHE HenpepblBHOCTH. 3akoH OMma B
muddepeHIransHOM hopme.

4. Enunas npupoja 3J1eKTpHYecKoro U MarHuTHoro nodjs. Ilone nBumxymierocs 3apsaa.
[IpuHIMn cynepno3uuy MarHUTHBIX nojei. 3akon buo-Casapa.

5. Tlotok m mupkynsanus BeKTopa MHIYKIIMKA MarHuTHoro noisi. Teopema ["aycca u teo-
pemMa o HUPKYJISIIHH.

6. 3axoH snexkTpoMarHuTHOM uHAykuun Papanes. Ilpasuno Jlenma. Buxpesoe anek-
TPUYECKOE TI0JIE.

7. Cucrema ypaBHeHMIH MakcBesuia Kak 0000IIeHHe pa3pO3HEHHBIX SIBIECHUHN 3JIEKTpU-
YecTBa M MarHeTuzMa. MaTepuaibHble YpaBHEHUSI.

8. CgoiicTBa ypaBHeHuit MakcBenna. [Ipenckasanue cynecTBOBaHUs 3JIEKTPOMAarHUT-
HBIX BOJIH.

9. Cnoco0»l nossipuzanuu ectectBeHHoro csera. I[Ipusma Hukons. Bpamienue miocko-
CTH TIOJISIPU3AIIMH CBETA IPH MPOXOXKICHUH Yepe3 ONTHIECKH aKTHBHYIO CPEJTY.

10. Hlkana 37eKTPOMAarHUTHBIX BOJIH. OCOOEHHOCTH ONTHYECKOro auanas3oHa. [lokasa-
TEJTb TIPEITIOMIICHUS CPEJIBI.

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

12. SBnenue nudpaxmuu. dudppakuus Openens u Ppaynrodepa. punnun Ioiirenca-
Openes.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Ilepedennb TeopeTHYECKUX BOMPOCOB K 3a4YeTy:

3 cemecTp

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

2. ®orousl. [laBnenue cBeta. KopiyckyisipHO-BOJIHOBOH J1yajl3M CBETA.

3. BomHoBBIC cBolicTBa wacTuil. JlimHA BOJIHEI e Bpoiins. DKkcriepuMeHTaIbHBIC 110 1-
TBEPKJCHUS TUIOTE3HI 1€ bpouis.

4. Ilpunuun nHeomnpeneireHHocTH. CooTHolleHHe HeompeneneHHocTel ['elizenOepra.
OcobeHHOoCTH Mpoliecca U3MEPEHHs B KBAaHTOBOI MEXaHUKe.

5. @dusnyeckoe MCTOJIKOBaHME BOJH e bpoiinsa. BomnoBas ¢yHkius u ee CBOMCTBA.
[110THOCTB BEPOSATHOCTH OOHAPYKEHUS YACTHILIBI.

6. OcHoBHas 3aJja4a KBAaHTOBOW MeXaHWKU. HecTarmoHapHoe U CTallMOHAPHOE ypaBHe-
Hue lpénunrepa.

7. TlpoxoxaeHue YacTUIIBI Yepe3 MOTEeHIIUAIbHbIN 0apbep. TyHHEIbHBIN 2P deKT.

8. Ilnanerapnas monens atoma. Iloctynatsl bopa. KBanToBaHue sHepruu BoJOpoOJ0-
M0/100HOM CHUCTEMBI.

9. Vpasuenue llpenunrepa st atoma Bojopona. KBaHToBaHHE MOMEHTA MMITYJIbCA.
[IpaBuia otOopa.

10. Cnun snextpoHa. KBaHTOBBIE UKCIIa, OMHUCHIBAIOIIME COCTOSIHUE AJIEKTPOHA B aTOME.
KpatHocTe BBIpOXKIAEHUS dHEPreTnYecKuX ypoBHen. [Ipunnum [aynn.

11. IlpuHIMI TOXAECTBEHHOCTH OJMHAKOBBIX yacTHULl. bo3oHsl M ¢epmuonsl. KBanTo-
BBbI€ PACTIPEICTICHUS.

12. CBoGoaHble 351eKTpOHBI B MeTaiie. Dueprust depmu. 30HHAsE TEOPUS TBEPIBIX TEIL.

13. Macca u dHeprus CBSI3M aTOMHOTO sijipa. 3aBUCUMOCTh YACITBHONW DHEPTHUS CBSI3U OT
MaccoBoro yucia. O6onoueyHas MoJIeNb Apa.

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

15. Kunaccudukanuus sneMeHTapHbIX yacTull. JlenToHsl. JIeNTOHHBIN 3apsia.

16. Anponsl. bapuonsslii 3apsa. KBapkoBas MoJelb aipOHOB.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

VYMeTh

MOHUMATh COBPEMEHHYIO HAYYHYIO KapTH-

HY MHpa ¢ TOYKU 3peHUs KJaccuueckoi (pusu-
KM 1 KBAaHTOBBIX MPEJCTaBICHUMN

Hpumepbt IK3AMEHAUUOHHBLX RPAKMUYECKUX 3a0anuii:

1. OpHoponHBbIi cTepkeHb Maccoll M = 5 Kr, paclojOXEHHbIH BEPTUKAIBHO, MOXKET
BpalaThCsi BOKPYT OCH, MPOXOASAIIECH yepe3 ero BEpXHUl KoHel. B cpenuHy crepkHs nmomna-
Jaer myns mMaccou m = 10 r, nerdmas roOpu30HTAIBHO CO CKOPOCTBIO ¥ = 10% M /c, u 3a-
cTpeBaeT B HEM. OnpeieIuTh KHHETHYECKYIO YIHEPTUIO CTEPXKHS cpa3y Mociie yaapa.

2. PenaTuBUCTCKMI 3JE€KTPOH UMeEET KMHETHYecKyro sHeprutoo T, = 0,34 MsB. Ompe-
JEUTh CKOPOCTh, C KOTOpOMl OH JBwKeTcs. CuuTaTh HHEPTUI0 TOKOSI d3JIEKTPOHA
m,c* = 0,511 MsB.

3. VYruekucinelil ra3 B konuuectse v = 0,8 Moneil HarpeBaroT U300apHUECKU TaK, YTO
ero o0bEM yBenmumBaercs B N = 3,1 pasza. Onpenenure U3MEHEHUE DHTPONUHU B 3TOM MPO-

1ecce.

4. ]JlBa GECKOHEYHO JUIMHHBIX NPSAMBIX MPOBOJA CKpEIIEHBl MoJ MmpsMbIM yrioM. Ilo
mpoBojaM TekyT Toku |3 = 80A u I, = 60A. Paccrosaue d mexay mpoBogamu paBHo 10 cwm.
OTIpeIeNIUTh MArHUTHYIO MHJYKIMIO B B TOUKe, OMHAKOBO yJaleHHON OT 000OMX MPOBOJIHU-
KOB.

5. Konebarenbublit kouTyp nmeer eMkocTh C = 10 Mk®, unnyktuBHOCTb L =25 MI'H 1
aktuBHOE compotuBiienne R = 1 Owm. Uepe3 ckonbko KoseOaHUM aMIUTUTYy/la TOKa B 3TOM
KOHTYpPE€ YMEHBIIIUTCS B € pa3?

6. Cser ¢ A = 589 uM najaeT HOPMAIbHO HA JUQPPAKIUOHHYIO PELIETKY C MEePHOJOM

d = 2,5 mxm, copepxaityto N = 10000 mrpuxoB. Haiitu yrimoByro mupuny audpakinoH-
HOI'0 MakKCMMyMa BTOPOT'O IOPsIIKa.

Bnanets

MOJIHOCTBIO C(HOPMUPOBAHHBIM IPEICTAB-

JICHUEM U IIOHUMAaHHUCM HaquOﬁ KapTI/IHI)I
MHpA, AIEKBATHOM COBPEMEHHOMY YPOBHIO
3HAHUH

Hpumepbl IK3AMEHAUUOHHBLX RPAKMUYECKUX 3a0anuii:

1. Yacruna maccel m, = 0,1 KI, IBHKYyHIasAcs CO CKOPOCTBIO ¥ = 3 M/c, UCIBITANIA
YIIPyroe coyJapeHue ¢ MOKOMBILIEICS 4acTULIEH Macchl m, = 0,2 kr. OnpenenuTs KaKyro KH-

HETUYECKYIO0 SHEPTHI0 MpUoOpena BTopas YacTHIIA, €CJIA MepBasi OTCKOYMIIA MO MPSIMbBIM YT-
JIOM K CBOEMY MEPBOHAYAILHOMY HaIIPaBJICHHUIO.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

2. OmnpenenuTh CKOPOCTh MOJIEKYJ a30Ta, IPU KOTOPOM 3HaYeHHe (QYyHKIUHU pacrpese-
neHust Makcsenna npu temneparype T, = 400 K Oyner TakuM ke, Kak U Uil TEMIEpaTypsl

T, = 500 K.

3. WMpeanbHbI 0THOATOMHBIN r'a3 COBEPUIAET IIMKJI, COCTOSIINNA U3 ABYX U30X0p U JIBYX
uzorepM. HambGonblias ¥ HauMeHbIIas TeMmIepaTypbl LMKIa cocTaBisitoT T; = 400K u
T, = 300 K, a HauOonpinii 00beM B 11 = 4,5 pasa npesblIaeT HauMeHbIKi. Onpenenure Ko-
3¢ (ULKEHT MOJIe3HOT0 JEHCTBHS TaKOTO [UKJIA.

4. KBagparHas mpoBOJIOYHAS paMKa pPACIIOJIOKEHA B OJAHOW IUIOCKOCTU C JUIMHHBIM
MPSIMBIM ITPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapauieiabHbl IpoBoay. [lo paMmke u mpoBoay Te-
KyT onuHakoBbie TOkH | = 1 kKA. Onpenenuts cuny F, nedicTByromyro Ha pamky, eciu Oiu-
JKailasi K MpoBOAY CTOPOHA PAMKHU HAaXOJUTCS HA PACCTOSIHUM, PABHOM €€ JUIMHE.

5. Konup! nenu, cocrosmieil u3 mocaeaoBaTeabHO BKIIOYEHHBIX KOHJEHCATOpa U aK-
TUBHOTO conpotuBieHus R = 110 OM, noacoeqMHNUIN K NEPEMEHHOMY HaNpsKEHUIO ¢ aMIUIH-
TynHbIM 3HaueHueM Up = 110 B. [Ipu 3ToM ammuinTyna ycTaHOBUBLIETOCsl TOKa B LENH |y =
0,50 A. Haiitu pa3HocTb (ha3 MeX1y TOKOM M [10JIaBAEMbIM HAIPSKEHUEM.

6. Ily4ok ecTecTBEHHOTO CBeTa MaJaeT Ha CHCTEMY M3 JIBYX IOCIIE0BaTEIILHO pacIio-
JIO)KEHHBIX TOJSPU3ATOPOB, YroJd MEXIY IUIOCKOCTSAMHU IPOIYCKAaHHS KOTOPBIX COCTaBIISIET
30°. KoadduiueHT moriomeHus nepBoro nojsipusatopa coctarisier 10%, a Broporo — 20%.
Kakas yacTb HHTEHCHBHOCTH CBETa MPOMIET Yepe3 3Ty ONTHUECKYIO CUCTEMY?

OIIK-2 — cnoco0HOCTHIO BBISIBJSTh €CTECTBEHHOHAYYHYH) CYIIHOCTH MP00JieM, BOSHUKAIOIIUX B X0/e MPogecCHOHATBHON AeATEJIbLHOCTH, TPUBJIEKATH
JJIs1 MX pelIeHUs COOTBETCTBYIOIMI PU3HKO-MATEeMATHYECKHI annapar

3HaTh

— OCHOBHBIE 3aKOHBI (PM3UKHU B 00JACTH Me-
XaHUKH, CTATUCTHYECKOW (M3UKUA B TEPMOJIU-
HAaMUKH, 3JEKTPUYECTBA M MarHeTusma, BOJ-
HOBOW M KBaHTOBOW ONTHKH, aTOMHOW U siAEp-
HOW (pu3uKU U (PU3MKK TBEpJOTO Tena, TpaHu-
IIbI TPUMEHUMOCTH JTHUX 3aKOHOB M (hu3mde-
CKYIO CYLIHOCThb SIBIEHUH U MPOILIECCOB, MPO-
UCXOISIIUX B IPUPOJIE;

IlepeyeHnb TeopeTHYECKNX BOMPOCOB K IK3aMeHAM

1 cemecTp

1. JIBmwxeHue Mo OKPYXKHOCTH. YTOI MOBOPOTA, YIJIOBas CKOPOCTh U YIIOBOE yCKOpe-
Hue. CBA3b YIJIOBBIX U JIMHENHEBIX BEJIMYHH.

2. KpuBonuHeitHoe nBikeHHe. TaHreHIMATIbHOE W HOpMalbHOE yckopeHue. IlomHoe
YCKOpEeHHE. YTOJI MEXIY CKOPOCTHIO M YCKOPEHUEM.

3. MowmeHnT HUMITYJIbCa U MOMCHT CHUJIbI OTHOCUTCIIbHO TOYKH. OcHoBHOE YpaBHCHHC OU-
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OneHouHble CpeCTBA

— METOJIbl aHaJIM3a U MOJACIUPOBaHUs (HHU3U-
YEeCKUX MPOIIECCOB;

— MCTOABI U MOAXOAbI K TCOPECTUYCCKOMY H
SKCIICPUMCHTAJIIbHOMY HCCJIICAOBAHUIO, IIpHU-
MCHSIEMbIC B (DM3HKE U PACHPOCTPAHSFONIHECS
Ha JIpyrue 00JIACTU 3HAHUI

HaMMKH BPAIATEIbHOTO JABHKEHHUS.

4. BpaiueHue BOKpyr HENOJBUKHOW ocu. MoMeHT uHepuuu. Pacuer MOMEHTOB MHEp-
uuu npoctbix Tei. Teopema lteitnepa.

5. Pabora u momHocTh. KuHeTnueckast sHeprus moCTyNaTeIbHOTO M BpamlaTeIbHOTO
JIBYDKEHUS.

6. KoncepBatuBnsie cuibl. LlentpansHoe mone. [loreHnuansHas >Heprus. 3aKOH CO-
XpaHEeHHUs IOJTHON MEXaHWYECKOH SHEPruH.

7. Tapmonmveckue kojeOaHUSA. AMIUTUTY/AA, YacToTa, HavanbHas (aza. Maremarnde-
CKUH U (pU3NYECKUI MasITHUK. DHEPIrHsi FapMOHUYECKUX KOJIeOaHHH.

8. 3aryxaromme xoneOaHusA. XapaKTEPUCTUKH 3aTyXaHUs. JHEPTHs 3aTyXalOMUX KoJe-
OaHMiA.

9. Hanoxenue ynpyrux BosiH. CTosidast BoyiHa U ee ocodeHHocTH. Konebanue HaTsHY-
TOHN CTPYHBI.

10. PenstuBuctckuii uMmynbe. CBsI3b MacChl, SHEPTHH U UMIYJIbCA YaCTUIBI. JHEPTHS
MOKOS. 3aKOHBI COXPAHEHUS IPU PENATUBUCTCKUX CKOPOCTSIX.

11. PacmpeneneHre MOJIEKYJ MO MOIYNIO ckopoctu. Haunbosee BeposiTHas, cpemHss U
CpeAHEKBAIpaTUYHAsl CKOPOCTH.

12. PacmpeneneHne MOJEKyJ WACATHHOTO Tasza Mo BBICOTE B IO TshKecTH 3emun. ba-
pomMeTpuueckas ¢popmyIa.

13. TlonsTHe creneHell cBOOOBI MOJEKYIBl. TeopemMa 0 paBHOpACIpeIeIeHUH YHEPTUI
10 CTETIEHSIM CBOOO/IBI.

14. BuyTpeHHss sHeprus Kak (QyHKIMs COCTOSIHUS cucTeMbl. [lepBoe Hayano TepMoiu-
HaMHKH.

15. Pabora kak ¢yHKuus npouecca. M3oxopuueckuii, n300apuueckuii 1 HU30TepMHUUE-
CKHMH ITPOLIECCHI.

16. TToHsATHE TEIUIOEMKOCTH. TeIIOEMKOCTh TPHU H30XOPUYECKOM W H300apHUECKOM
nponeccax. [TocrossHHas anuadatsl.

17. Anmumabatnyeckuit mporuecc. [lepBoe Havaao TepMOAMHAMUKHU JUIsl a1iadaTHYECcKOro
npouecca. YpasHenue [lyaccona.

18. Iuxmuueckmii nporecc. KoadduumeHT mone3Horo ACHCTBUS TEIJIOBOW MAaITWHBEI.
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Bropoe Hauano tepmoannamuku. ®opmynuposku Knaysuyca u Kenbuna.

19. OcHoBHOE ypaBHEHHE TEPMOAMHAMHUKU. DHTPOIUS HICATBHOrO Tasza. V3meHeHue
SHTPOIMH IIPU U30IIPOLIECCaX.

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

2 ceMmecTp

1. Cunosbie munau. [ToTOK BeKTOpa HAMPsHDKEHHOCTH 3JIEKTpocTaTHdeckoro mnojis. Teo-
pema ["aycca.

2. DOnextpoemkocTb. Kongencaroprel. CoeHEHHE KOHACHCATOPOB. DHEPrusl KOHJICH-
catopa. DHeprust 3JeKTPUUECKOT 0 MOJIs.

3. ComnpotuBnenue npoBOAHUKOB. CTopoHHHE cuibl. 3akoH OMa B HHTETPalbHOM
dbopwme.

4. [TIlpaBuna Kupxroda mis pacuera pa3BeTBIEHHBIX ILieneil. MoImHOCTh TOKa. 3aKOH
Hxoynsa-Jlenna.

5. Cuna Jlopenua. Cuna Ammepa.

6. SBrnenme camoWHAYKUIMHU. WHIYKTUBHOCTh. DHEPrusi KOHTypa C TOKOM. DHEPTHUs
MarHMTHOI'O TOJIS.

7. Konebarenbupiii KOHTYp. CBOOOIHBIE TaPMOHMYECKHE W 3aTyXaIOIIUE JJICKTpHUUe-
CKue KoJjeOaHus. DHeprusi KojaeOaHuil.

8. BBIHYXIEHHBIC 3JIEKTpHUYECKHE KoJieOaHus. BekTopHas auarpamMma HamnpsOKEHUH.
Pe3onanc Toka.

9. Ilepemennsiii Tok. MTHIYKTHBHOE ¥ €MKOCTHOE COTPOTHBIICHHE. MOIIHOCTh B IIETIH
IIEPEMEHHOT0 TOKa. JleMCTBYIONIME 3HAUEHUSI TOKA U HAIIPSKEHUS.

10. Dnexrpudeckoe mosie B BemecTse. [lomspuzanus audnexTpuka. BekTop snexTpude-
CKOro cMeleHus. Jlusekrpudeckas IpOHULIAEMOCTD BEILIECTBA.

11. MarnutHOe moje B BemecTBe. HamaramaenHocTs. HanpsokeHHOCTh MarHUTHOTO TT0-
7. MarauTHas MpOHUIIAEMOCTH BelecTBa. deppoMarHeTUKH.

12. DnexkTpoMarHuTHBIC BOJHBEI. BonHOBOe ypaBHeHHe. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH.
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13. Ilnockast 371eKTpOMAarHUTHAs BOJIHA M €€ OCHOBHBIE XaPaKTEPUCTUKU. DHEPrHst U UM-
IIYJIbC AIEKTPOMATHUTHON BOJIHBI.

14. EctecTBeHHBIH U MOISpU30BaHHBIN cBeT. CTeneHb MOJSPU3allUui JIMHEWHO TMOJISPH-
30BaHHOTO cBeTa. 3aKkoH Maoca.

15. Tlonsipuzaius Opu OTPAXEHUU M IPETOMIIEHUM CBETa HA I'paHUIIEC pas3jerna JUdJIeK-
TpUKOB. YToJ bprocrepa. J[BoliHOE ydenpeioMIICHHE.

16. KorepentHsle BoaHbl. IHTEppepeHnys cBeToBbIX BOIH. Cl0XKEeHNE HHTEHCUBHOCTEH
B CJIy4ae HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJICOaHHIA.

17. Ontuyeckast pa3HOCTb X0/a. CBsI3b ONTUYECKON PAa3HOCTU XO0Ja ABYX BOJH C pa3HO-
CTBIO (pa3 MeX Ty HUMH. Y CIIOBUSI MAKCHMyMa M MUHUMYMa.

18. Hnrepdepenuus B TOHKUX uieHkax. Habmonenue kosen HproToHa B OTpaXkeHHOM U
MIPOXOJISIIEM CBETE.

19. Mudpaxus Openenss Ha KpyrioM oTBepcTur. 30Hb Openens. ['papuueckuit meton
CIIOKEHUSI aMILIUTY/.

20. Tudpakuus dpaynrodepa Ha y3koi mpsmoiuHerHoW menu. JudpaxkuuonHas pe-
1IeTKa KaK COBOKYITHOCTh KOHEYHOTO YHUCIIa HIeNeH.

Hepeqeﬂb TCOPETUYECCKHUX BOIIPOCOB K 3a4€TYy:

3 cemecTp

1. ®otorddexrt. 3akonsl CroneroBa. Dopmyna DiHIITEHHA.

2. Paccesaue potona Ha cB0OOHOM 3MekTpoHe. Dopmyrna Kommrona.

3. YacTtuua B 0JHOMEPHON OECKOHEUHOH MPsIMOYroJbHON MOTeHIUaNbHOU siMe. KBan-
ToBaHHe dHeprun. CoOCTBEHHbIE (DYHKLNUN COCTOSTHUS YaCTHIIBI.

4. KBaHTOBBIN rapMOHUYECKUH OCLIHILIATOP.

5. Hsnywyenue BomopoaonoAoOHbIXx cucteM. CHeKTpajbHblE CEpUM aTOMa BOAOPOJA.
O6o6mennas ¢popmyna baasmepa.

6. CnexkTpsl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MoO3JH.

7.  DneKTponpoOBOJHOCTh METAJUIOB M MOJIYIIPOBOJAHUKOB. CBEPXIPOBOIUMOCTb.

8. JSmnenme pammoakTuBHOCTH. OCHOBHOM 3aKOH paanOaKTUBHOTO pacmaaa. [locTosH-
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Has pacnaja. [lepuon nonypacnana.

9. CocraB U XapaKTepUCTUKU aTOMHOTO siipa. KanenbHast Monens. Pazmep u ciuH -
pa.

10. SnepHbie peakiuu. DHEPrus peakun. Peakuy nqeneHus 1 CHHTEe3a Sep.

11. PapuoaxTtuBHbIe psbl. OCHOBHBIE 3aKOHOMEPHOCTH OL-M3JIydeHus sifep. uHa cBo-
0o1HOTO TIpo0era o-4acTHII.

12. Ocobennoctu y-uznydenus siaep. [IpoxoxxaeHne y-KBaHTOB Yepe3 BEIIECTBO.

YmeTs

— TNPUMEHATh (PU3UYECKHE 3aKOHBI M (U3H-
KO-MaTeMAaTUYeCKH amnmapar JUisl peIIeHUs
3aZla4 B paMKax (1)I/I3I/IKI/I U CMCXKHBIX OUCIUII-
JIVH;

— HWCHOJNB30BaTh (PHU3MUYECKUE MOAETH IS
OIIMCAHM PealbHBIX IIPOLIECCOB;

—  U3MepsITh PU3NYECKUE BEIHUYMHBI C TTIOMO-
b0 PUOOPOB, MPOU3BOAUTE OOPAOOTKY KC-
NEPUMCHTAJIbHBIX JAaHHBIX W aHaJIU3UpPOBATH
MOJTy4YEHHBIC PE3yIbTAThI

Hpumepbt IK3AMEHAUUOHHBLX RPAKMUYECKUX 3a0anuii:

1. Teépuoe Teno BpaaeTcsi BOKPYT HEMOABHKHOI OCH 10 3aKoHy @ = 12t — t7(pag).
Haiitu cpeHion yrioBy CKOPOCTh (@) U cpejiHee 3HaAYEHHE YIIIOBOTO YCKOPEHUS {£) B Ipo-
MEXYTKe BpeMeHH OT 0 10 OCTaHOBKH.

2. Yacruua coBepiuaeT rapMOHHYECKHe KoJeOaHus 1Mo 3akoHy x = A sin(ewt + ¢, ). Ha
pPAacCTOAHUU x,; = 5 cM OT MOJIO)KEHUS PABHOBECHS YaCTHUIA UMEET CKOPOCTh v, = 8 cm/c, a Ha
pPAaCCTOSHUU X, = 3 cM €€ CKOPOCTh v, = 10 cm/c. HaliT NUKIMYECKYIO YaCTOTY U aMILIUTY-
Iy KOJIeOAaHWUW YaCTHIIBI.

3. Hekoropoe KOIMYECTBO MICANBHOIO Tra3a MpU M30XOPHOM OXJIQXKJIEHUM Ha
AT, = 20 K oTgaer KolIM4YecTBO TemyaoThl ; = 48 k/lx, a npu M300apHOM HAarpeBaHUU Ha
AT, = 10 K nonyuaer @, = 40 /. Onpenenure, CKOJIbKO CTENEHEH cBOOOIBI MMEET MOJIe-
KyJla 3TOro rasa.

4. DNeKTpUYEeCcKoe MoJje CO3/1aHO JABYMSI OECKOHEUHBIMH MapajieIbHbIMU MJIACTUHAMH,
HECYLIMMH PaBHOMEPHO pPACIpPEAEIEHHBIA 0 IUIOMIAAU 3apsi]] C MOBEPXHOCTHBIMU IIJIOTHO-
CTAMH 01 = 2 uKn/m? u o =-5 aKn/m>, Onpenenuts HaNPsHKEHHOCTD MOJIA MEXAY TIacTUHA-
MU U BHE MmiacTuH. [TocTpouts rpaguk n3MeHeHHs HANpsKEHHOCTH BJOJb JIMHUM, TIEpIeHIU-
KYJISIPHOU IJTACTUHAM.

5. B onnopogHoM mMarHuTHOM nose ¢ uHayknuen B = 0,35 Tin paBHOMEpHO ¢ 4acTOTOH
n = 480 mMun - Bparaercs pamka, cojgepxamas N = 500 BuTkoB 1uiomaneo S = 50 em?. Och
BpallleHUs JISKUT B IUIOCKOCTH PaMKH M NEPIEHANKYISpHA JIMHUAM UHIYKIMH. OnpenenuTsb
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MakcuMalibHY10 DJIC UHAYKIIMU €max, BOBHUKAIOMIYIO B PAMKE.

6. Ilnockas MOHOXpOMaTHYeCKas CBETOBAsl BOJHA IMa/IaeT HOPMAJILHO Ha auadparmy c
JBYMsI Y3KHMH IICISIMH, OTCTOSIIUMU ApYyT oT apyra Ha d = 2,5 mm. Ha akpane, pacrnonoxeH-
HOM 3a nuadparmoit Ha | = 100 cM, oOpasyercs cucrema uHTephEepeHIMOHHBIX mosioc. Ha ka-
KO€ PacCTOSIHUE U B KaKyl0 CTOPOHY CMECTSATCS ATH IMOJIOCHI, €CIIU OJHY U3 IIeJIe EPEKPHITH
CTEKJIIHHOM TUTaCTHHKOM TouHoi h = 10 mxm. ITokaszarens mpeaomienus crekia n = 1,5.

Bnaners

— OIBITOM PELICHUS THIIOBBIX U OOJIee CIOXK-
HBIX (PU3UUECKHX 3a/1a4;

— HaBblIKaMH pPabOTHI ¢ (HU3UYECKUMH TPH-
O6opamu 1 000pyOBaHUEM;

— METoJaMH NPOBEJCHUS (PU3MYECKUX HU3Me-
peHHUi, pacueTa BEJIMYMH M aHAIN3a MOJIY4YEH-
HBIX JaHHBIX

Hpumepbt IK3AMEHAUUOHHBbLX RPAKMUYECKUX 3a0anuii:

1. Komneco Bparmiaercsi BOKpYr HEMOIBUKHON OCH C TIOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM
£ =025 pag fc:. Uepes kakoe BpeMs IOCIE Hayaja BPALICHUS BEKTOP IMOJHOTO YCKOPEHHUS
TOUYKH Ha 000/1€ Kojeca OyJeT COCTaBIATh yroy & = 45°% ¢ BEKTOPOM CKOPOCTH?

2. Toukuit 00py4 paanycoM R = 1 M TNOJBEIIEH Ha BOUTHIA B CTEHY T'BO3/Ib M KOJIEO-
JIeTCsl B TUIOCKOCTH, MapajieiabHoil cteHe. Onpenenuts nepuoa T MajibIX 3aTyXaroluX KoJje-
Oanuii 06pyua, ecau kodpduuuent aryxanus § = 0,7 ¢ L.

3. [IBa momns aprona, Haxojsuierocs npu temmeparype 300 K, aguabaTudecku cxxaiu
TaK, 4To 00beM yMeHbIIWICA B 3 pa3a. Haiftu TemmnepaTypy 1mocie cxaTus U padoTy, KoTopas
Obla COBEpIlIEHA HAJl Ta30M.

4. TlpoctpaHCTBO MEXIy OOKJIaIKaMU MJIOCKOTO KOHJIEHCATOPA 3aIMOJTHEHO MOCTIe0Ba-
TEIBHO JABYMSI IUDJICKTPUUECKUMHU ciosiMu | U 2 ¢ TommuHaMu 01 v 0y ¥ ¢ MPOHUITAEMOCTSIMHU
& ¥ &. [nomans kax ol oOkIaaku paBHa S. HallTh eMKOCTh KOHIEHCATOPA.

5. CKOJIBKO METPOB TOHKOTO ITPOBOJIa HAJO B3ATh JIISI M3TOTOBIICHUS COJICHOMIA JTH-
HbI lg = 100 cM ¢ uHayKTHBHOCTBIO L = 1 MI'H, eciti TuamMeTp CeUYeHuUs COJICHOM 1A 3HAUUTEIILHO
MEHBIIIE €TO JINHEI?

6. HaiiTu MUHUMANBHYIO TONIIMHY TUICHKH C TIOKa3aTeneM npenomieHus 1,33, mpu ko-
TOPOM CBET ¢ JIMHOM BOJIHBI 0,64 MKM MCHBITHIBAET MAaKCUMAJIbHOE OTPAKEHUE, & CBET C JJIH-
HOi1 BoaHbI 0,40 MKM He oTpakaeTcsl COBCEM. YToJ najieHus ceera paseH 30°.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLlCHUBAHHA:

CornacHo y4eOHOMY IUIaHY BUAAMH MPOMEKYTOUHOM aTTeCcTaluu M0 AUCUUILIMHE «Du-
3MKa» ABISIOTCS JiBa 9K3aMEHa M 3a4eT. DK3aMeHbl IPOBOJATCS B YCTHOM (popMe IO 3K3aMeHa-
IIMOHHBIM OMJIeTaM, KaXJIbId U3 KOTOPBIX COACPIKUT J[BA TEOPETUYECKUX BOMPOCA M OJTHO TpaK-
TUYECKOE 3a/aHue (3a1ady). Teoperndyeckue BOMPOCH! MO3BOJISIIOT OLEHUTh YPOBEHb YCBOEHMS
00y4aromuMuUCs 3HAHWHA, a MPAKTHYECKHE 3a/laHusl BBISABISIIOT CTEMEHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJieHui. 3aueT MpoBOAUTCS B BUJe coOece0BaHUs 10 TEOPETUYECKUM BOIIPOCAM.

IHokazamenu u Kpumepuu oUeHUBAHUA IKIAMEHA.

— Ha OILICHKY «OTJHYHO» (5 0ayoB) — 0OyyYaroNIMiicsl IEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(hOpPMUPOBAHHOCTH KOMITETEHIMI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eO-
HOT'O MaTepualia, CBOOOHO BBINOJIHSAET MPAKTHUECKUE 3a/laHUs, CBOOOJHO ONEPUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX IMOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJarouuics IeMOHCTPUPYET CPEIHHUA YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIICTCHIIUIA: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JOMYCKAIOTCS He-
3HAYHUTENIbHBIC OMIMOKU, HETOYHOCTHU, 3aTPYJAHCHUS MPHU BBIMOJHECHUH MPAKTHUYECKUX 3a/IaHUM,
MepPEeHOCE 3HAHUI M YMCHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OLICHKY «yI0BJIETBOPHTEIbHO» (3 Oayia) — 00yJaroIuics JeMOHCTPUPYET OPOTro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIbHBIX MEPOIPHUSATHI TOITyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHI, YMCHHI, HABBIKOB, 00YYaIOIIHICS
WCIIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU TPU UX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/[OBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiicss JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHyecKkoro Marepuana, JA0MyCcKaeT CYIECTBEHHbIC OIIMOKU, HE MOXET
MOKA3aTh UHTEIUICKTYa IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oaimn) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HAHMS HA YPOBHE BOCIIPOM3BEICHUS U OOBSCHEHHS MH(POPMAIMK, HE MOXKET MOKa3aTh WHTEII-
JICKTYaJIbHbIC HABBIKH PEUICHUS IPOCTHIX 3a7a4.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

— Ha OIIEHKY «3a4TeHo» (3-5 6a/uioB) — 0OydaroIUiics MoKa3biBaeT CHOPMUPOBAHHOCTH
KOMTICTCHIINI, HAJTMYUE TBEPABIX 3HAHHWKA MPOTrPAMMHOTO MaTepHalia, TPaMOTHOE U JIOTHUECKOE
M3II0’KEHUE MaTepuasa mpyu OTBETE, JOMYCKAIOTCS He3HAUUTENbHbBIE OIMOKHU, YBEPEHHO HCTPaB-
JIsiEMBIC TTOCIIE JTOTIOTHUTEILHBIX BOIIPOCOB, IPABMIILHBIC JICUCTBHS TPH JIEMOHCTPAIIUU YMCHHIA
Y HaBBIKOB.

— Ha OIEHKY «He 3auTeHo» (1-2 0ama) — 00yJaromuiicss MOKa3bIBACT, YTO PE3YIILTAT 00Y-
YEeHUsI HE IOCTUTHYT, KOMIIETEHIINHN He CPOPMHUPOBAHBI, HE MOXKET MPEABIBUTH 3HAHUS HA YPOB-
HE BOCIPOU3BENICHUS U O0BSICHCHHS WH(POPMAITNH, JaKe ¢ TIOMOIIBIO HABOSIINX BOIIPOCOB, HE
CIOCOOEH MPOJIEMOHCTPUPOBATH YMEHUS U HABBIKH NP PEIICHUH MPOCTEHINNX 3a1a4.



8 YuedHo-MeTonM4eckoe U HHPOPMALMOHHOE 00ecrevyeHne TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTypa:

1. demunuenko, B.M. ®usuka [DnekrponHsidi pecypc] : yuebnuk / B.M. Jlemumuenko,
N.B. Jlemunuenko. — 6-¢ uza., nepepad. u gom. — M.: MHOPA-M, 2016. — 581 c. — Pexxum moc-
tyna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kysnenos, C.1. ®usuka: Mexanuka. MexaHnndeckue KojaeOaHus U BOJIHbL. MoJeKyIsip-
Has ¢pusuka. TepmoauHamuka [DnekTpoHHbBIN pecypc] : Yuedbnoe nmocodue / C.1. Ky3Henos. - 4-
e u3a., uchp. u jaoim. - M.: By3osckuit yueonuk: HUL UHD®PA-M, 2014. - 248 c. — Pexxum joc-
tyna: http://new.znanium.com/bookread?2.php?book=412940 — ISBN 978-5-16-101026-6

3. Kysnenos, C.1. ®u3uka: OCHOBBI JICKTPOJUHAMUKH. DJIEKTPOMArHUTHBIC KOJIeOaHUs
¥ BOJIHBI [ DNIEKTPOHHEIHN pecypc] : Yuebnoe nocodue / C.U. Ky3nenos. - 4-¢ uzj., ucmp. v 0. -
M.: Byzosckuit yueObnuk: HUI[ HHDPA-M, 2015. - 231 c¢. — Pexum jgocryna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenos, C.1. ®usuka. BonHoBas ontuka. KBanTtoBas mpupoaa u3inydeHus. JIeMeH-
Thl aTOMHOW W siiepHOM pu3uku [DnekTpoHHbI pecype] : Yueb. moc. / C.U. Ky3nernos, A.M.
Jlupep - 3-e uza., nepepad. u gom. - M.: By3os. yue6.: HUL] UHOPA-M, 2015 - 212 c. — Pexxum
nocryna: http://new.znanium.com/bookread?2.php?book=438135 — ISBN 978-5-16-100426-5

0) lono/IHUTeILHAS JIUTEPaTypa:

1. boraueBa, .}FO. MeToauka pemenus 3agad o ¢pusmuke. Mexanuka [ D1eKTpOHHBIN pe-
cypc] : yuedHoe nocobue / U.1O. borauesa, O.H. Bocrpokuyrosa ; MI'TV. - [2-e u3x., HOATOT.
no ney. uza. 2017 r.]. - Marauroropek : MI'TY, 2018. - 3arn. ¢ Tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true

2. ®u3uKa TBEpAOro Teja, aToMa M aTOMHOro sijpa [DNeKTpoHHBIH pecypc| : yueOHoe
nocooue [ms By3oB] / C.A. byrakoB [u ap.] ; MarHUTOroOpcKuid TOC. TEXHUYSCKUH YH-T UM. [
. Hocosa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToanueckue ykazaHus:

1. Mexanuka. MonekynspHas ¢u3uka W TepMOIUHAMHUKa [DIEKTPOHHBIN pecypc| :
nabopatopubiii ipaktukyM / E.H. Acramnos, 3.H. botnesa, JI.C. JlomkenkoBa u ap. ; MI'TVY. -
Maruutoropck  :  MITY, 2016. - 3arm. ¢  Turyn. 9kpa"Ha. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepxkun, M.B. DnektpocTatrika M TIOCTOSHHBIA TOK [DIEKTPOHHBIM pecypc]| :
npaktukym / M.B. Beuepkun, O.B. Kpusko, E.B. MaxkapueBa ; MI'TY, UH-T 3HepreTuku u
aBromatuku, Kad. ¢pusuxu. - Marautoropek : MI'TY, 2012. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544 pdf&view=true

3. Casuenko, lO.U. IlepemenHblii TOK [DneKTpoHHBIH pecypc] : nabopaTOpHBIH
npaktukym / FO.M. Casuenko, O.H. BoctpoknyroBa, H.MI. MumeneBa ; MITY . -
Marnutoropck @ MITY, 2018. - 3arm. ¢  Turyn. o9kpaa. -  URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcataloques/1/1515
139/3529.pdf&view=true

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypchl:

Haumenosanue I10 Ne norosopa Cpox neicTBUS TUTIEH3UN



http://new.znanium.com/bookread2.php?book=469821
http://new.znanium.com/bookread2.php?book=412940
http://new.znanium.com/bookread2.php?book=424601
http://new.znanium.com/bookread2.php?book=438135
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager cB00OTHO pacnpocTpansemoe [10 | 6eccpouno
7Zip CBOOOTHO pacIpoOCTpaHIEMOe OeccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIPABOYHbIE CHCTEMbI:

1. HamumonanbHas MHPOPMAIMOHHO-aHAIMTHYECKAs cucTeMa — Poccuiickuid MHACKC Hayd-
Horo rurupoBanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

2. lTlouckoBas  cucrema  Axamemuss  Google  (Google  Scholar). -  URL:
https://scholar.google.ru/.

3. Hudopmanuonnas cuctema — EqnHOe OKHO qocTyma K MHPOPMAIIMOHHEIM pecypcam. —
URL: http://window.edu.ru/.
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9 MarepuajbHO-TEXHHYECKOE 0fecriedeHne TUCHUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘ICCKOG obecnieueHne JUCLMITIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyAUTOPHUH

OcHarieHue ayIuTOpuu

Y4eOHble ayaIUTOpPUU JUIS TPOBE-
JICHUS 3aHATUH JIEKIIMOHHOTO TUIIA

MynbTUMEIMIHBIE CPEACTBA XpaHEHUs, Iepefadyd |
IpeJcTaBiIeHNs HHPOPMALIUU.

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

JlabGopaTopHbIE YCTaHOBKH, H3MEPUTEIbHBIC MPUOOPHI
JUTSI IPOBeJIeHUs 1a00paTOPHBIX paboT:

1. bannucTuyeckne MassTHUKH.

2. Mastauk O6epbeka.

3. Ou3n4ecKuil MasTHUK.

4. Jlocka I'anpTOHA.

5. JlJabopatopHasi yCTaHOBKaA IS KICCIIEAOBAHUS pactpe-
JIEJICHUS TEPMOAJIEKTPOHOB 10 MOYJIIO UX CKOPOCTH.

6. JIaboparopHasi ycTaHOBKa JIJIsl OIIpEesIeHHUs TIOKa3a-
Tenei aguabdartel y Mmetonom Kinemana u Jlezopma.

7. JlabopaTopHas yCTaHOBKa JUIsl IPOBEPKU 3aKOHA BO3-
pacTaHus SHTPOMUU B mpouecce AUPQy3un ra3oB Ha
MOJICJIU TTepEMEITUBAHUS 111aPOB.

8.JIabopaTopHasi ycTaHOBKa JJisl IPOBEPKH 3aKOHOB BO3-
pacTaHusi SHTPOIIMH B MPOIECCE TEIIO0OMEHa.
9.YcranoBka abopaTopHas Ui U3y4eHUs! 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"

10. YcranoBka nabopaTopHasi JUisi UCCIIEIOBAHUS Terl-
noemkocTu TBepaoro tena "MO-TET-M".

11. VYcranoBka mnaGoparopHas Jis OMNpEIENICHUs YHH-
BepcalibHO razoBoii nocrosuHoil "M®-OI'TI-M".
12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MepuTenbHbIIl HHCTPYMEHT.

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

JlabopaTopHble YCTaHOBKH, H3MEpPUTEIbHBIE MPUOOPHI
JUISL IPOBEJICHUSI TA0OPATOPHBIX padoT:

1.JTaGopaTopHasi ycTaHOBKa MAJisi HWCCIEIOBAHHS DJEK-
TPOCTATUYECKOTO TTOJIS C TIOMOIIHIO OMHAPHOTO 30H/IA.
2. YcTaHOBKa 715 IIYHTUPOBAHUS MIJUTHAMIIEPMETPA.

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

4. YcraHoBKa J1abopaTtopHas Uisi U3YYSHHUsS pe30HaHCa
HANPSDKEHUHN U OTNIpeIelIeHUs HAYKTUBHOCTH

5. JlabopaTopHasi ycTaHOBKaA /i1 U3yY€HUS IJTUHBI CBE-
TOBOM BOJIHBI U XapaKTEPHUCTUK IUMPAKIMOHHON pe-
IIETKH.

6. JlaGopaTopHasi ycTaHOBKa JIJIsl OIIpe/IeJICHHs paanyca
KPUBU3HBI JIMH3BI ¥ JTTHHBI CBETOBOM BOJIHBI C TIOMOIIBIO
koJier; HerotoHa.

7. JlabopaTopHasi yCTaHOBKA JIsl ONIPECIICHHS] KOHIICH-
TpaIluy pacTBOPOB caxapa U MOCTOSIHHON BpalleHusl.

8. MIcTOYHMKY TUTaHHSI IOCTOSTHHOTO TOKA.

9. Marasun emkocrteit Time Electronics 1071.

10. Marasun emkxoctu P-513.

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

OcHallleHue ayauToOpuun

13. Mynbtumerpsl nugppossie MAS-838.

14. MynsTumerpsl APPA 106,203,205.

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

17.MepuTenbHbIil HHCTPYMEHT.

VueOHast ayauToOpus Ui MpOBe-
JeHus 1abopaTopHbIx padot: Jla-
OopaTopusi aToMa, TBEPOrO Tea,
sapa

JlaBopatopHble YCTaHOBKH, H3MEpPUTEIbHBIE MPUOOPHI
JUIS IPOBE/ICHUS TAOOPaTOPHBIX paboT:

1.JIaGopaTopHas ycraHoBka juisi "VI3ydeHHs BHEIIHETO
dorordpdekra”.

2. YcraHOBKa 7Sl U3YYEHHSI CIIEKTpa aToMa BOAOPOJa U
orpeieNieHus MOCTOssHHON Pundepra.

3. YcraHoBka yiabopaTopHas AJis ONpeZesieHUs] MOTEH-
1yasna Bo30yKIeHHUs rasa.

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

5. M3meputens ckopoctu cuera YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmmorpad nByxkanansHbiii GOS-620 FG.

9. MepuTenbHbIH HHCTPYMEHT.

Y4eOHble ayIUTOpUU U TPOBE-
JEHUs TPAKTUYECKUX 3aHATHH,
TPYIIIOBBIX M HWHIUBHIYAJIBHBIX
KOHCYJIbTAallMi, TEKYLNIEro KOH-
TPOJII M IPOMEKYTOUYHOM arre-
CTallMH

MHTepakTuBHAsA JOCKA, IPOEKTOD;
Jlocka, MyJIbTUMEUITHBIN IPOEKTOP, IKPAH.

ITomemenust miasd CcaMOCTOSITEIIL-
HOM paboThl 0OyUarOIUXCS

[Tepconanbubie kommbioTepsl ¢ makerom MS Office, ¢
BBIXOJIOM B VHTEpHET M C JOCTYIOM B 3JICKTPOHHYIO
nH(pOPMAIIMOHHO-00PA30BATEIBHYIO CPEy YHUBEPCUTE-
Ta.

Ilomemenne s XpaHeHUs U
npoduIakTUIecKkoro o0CITy)HUBa-
HUS y4eOHOro 00opy10BaHuUs

Cremnaxu JUIsl XpaHeHUs: y4eOHO-METOANYECKON JTOKY-
MEHTalUH, CTeJUIaXH U celdBbl s XpaHEeHHUs y4eOHOro
000py/I0BaHusl, THCTPYMEHTHI JUIsl pEMOHTa 000pyA0Ba-
HUSL.
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