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1 lesin ocBOCHUSA TUCHUIIMHBI (MOTYJIA)

Llenpio ocBOeHUS AMCUUIUIMHBI «Du3HKay sABIsSETCS (OPMHUPOBAHUE y OOYYAIOIIUXCS
aZIcKBaTHOM COBPEMEHHOMY YPOBHIO 3HAaHMN HAy4yHOW KapTHHBI MHpPa Ha OCHOBE 3HaHUS
OCHOBHBIX TTOJIO)KEHHUH, 3aKOHOB U METOJOB KJIACCUYECKOH M COBPEMEHHOH (DM3HKH, pa3BUTHE
CIOCOOHOCTH BBISABIATh €CTECTBEHHOHAYyYHYIO CYIIHOCTh IpOOJeM, BO3ZHUKAIOIIMX B XOJ€
npoeCCUOHATILHON JEATETbHOCTH, NPUBIEKATh A HMX peleHHs (U3NKO-MaTeMaTHYECKUN
anmapar, a TakXe yMeTb o0pabaTelBaTh M MPEICTABIATh [JaHHbIE HSKCIHEPUMEHTAJIbHBIX
UCCIICJOBAHUM.

2 MecTo AUCHUIUIMHBI (MOAYJsl)) B CTPYKType o00pa3oBaTeJbHOW NpPOrpaMmbl
NMOAroTOBKM 0akajnaBpa (MarmcTrpa, Cennaaucra)

Juctunnuna «Pu3rka» BXoauT B 0a30BYI0 4acTh O0510Ka 1 00pazoBaTebHON MPOTrpaMMBbl.

JIist u3ydeHus TUCIUTUTHHBI HEOOXOMMBI 3HAHUSI, YMEHUS U BIIaJICHUS, C(OOPMUPOBAHHBIE
B pe3yabTaTe M3y4YEHHsS AUCUUIUIMH 0a30BOM uyactu «Marematuka» U «Xumus». U3 obnactu
MaTEeMAaTHKU OCOOCHHO BaXKHBI TaKWe KIIOYEBBIC pa3jienbl, Kak auddepeHmaibHoe U
MHTETpAIbHOE HCUUCIICHUEe, pelieHue audQepeHuanbHbIX ypaBHEHUHN, JIMHEHHas anreopa,
aHaIUTHYECKass reomeTpus. M3 Kypca XMMHUM HYKHBI 3HaHUS O CTPYKTYpE NEPUOANYECKOU
cuctemsl J[.U. MenneneeBa, CTpoOeHUU aTOMa, XUMUYECKUE POPMYJITbI MOJIEKYI.

3HaHuUs, YMEHHUS U BIAJCHUS, TOJYyUYCHHbBIE TIPU U3YYCHUH JTaHHOW UCUUIUIMHBI, OyayT

HEOOXOIUMBI BIOCIEACTBUM NPU M3YyYEHUU psfa AUCLMILIMH 0a30BOM M BapHATHBHOW dYacTeit
oOpasoBarenbHONW TporpamMmbl:  «MeTposioTusi M CpeiCcTBa HU3MepeHuit», «TeopeTnueckue
OCHOBBI DJIEKTPOTEXHUKN», «Du3nueckre OCHOBBI TmonyueHuss uHbopmanuny», «Teopus
buzndeckux nojeny», «Pu3ndecKkue OCHOBBI YIBTPA3BYKOBOTO KOHTPOJIS», «DHU3nka MarHUTHBIX
aprneHuit», «Teopernyeckas wMexaHuka», «Teopus wusMmepeHuit», «lIpubopsl u MeTOIBI
YIBTPAa3BYKOBOTO KOHTPOJISIY, «IIprOOPBEI 1 METONIBI BUXPETOKOBOTO KOHTPOJIs», «DU3HUECKre
METO/IbI KOHTPOJIS», «PU3NUECKHE OCHOBBI PAAUALIMOHHOTO KOHTPOJIS».

3 Komnerenuun ody4arouerocsi, opmupyemblie B pe3yJibTaTe 0CBOCHUSI
AUCHHUILNIMHBI (MOYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbrate ocBoeHMs QUCHUIUIMHBL «Pu3nka» oOydaromuiics I0JKEeH o0najarh clie-
JQYIOIIMMU KOMIETEHIMSIMHU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH

OIIK-1 — cnocoOHOCTBHIO MPEACTABIATH AJ€KBATHYI) COBPEMEHHOMY YPOBHIO 3HAHMIii
HAYYHYI0 KAPTHHY MHPAa HA OCHOBE 3HAHHMS OCHOBHBIX IOJIOKEHHMI, 3AKOHOB M METO10B
€CTeCTBEHHBIX HAYK H MaTEeMATHKH

3Harb — OCHOBHbBIEC MOHATHUSI M 3aKOHOMEPHOCTH (PM3UKH, CYIIHOCTh MPOIECCOB U
SIBJICHUH, IPUBOASIIINX K TOHUMAHUIO COBPEMEHHOM HAay4YHOU KapTUHBI MUpa

YmMmeth — TOHUMAaTh COBPEMEHHYIO Hay4YHYIO KapTUHY MUpPA C TOUYKH 3PEHUS KJIACCH-
4eCKON (pM3UKHU ¥ KBAHTOBBIX MPEICTABICHUN

Brnaznets — TOJIHOCTBIO C(HOPMHUPOBAHHBIM IPEJICTABICHUEM U MOHUMAHHEM Hay4YHOMH
KapTHUHBI MUPA, aICKBATHON COBPEMEHHOMY YPOBHIO 3HAHUNU

OIIK-3 — cnoco0HOCTHIO BBISIBJIATHL €CTECTBEHHOHAYYHYI0 CYIIHOCTH TMpodJiem,

BO3HUKAKOIIUX B X01e NPodecCHOHAIBHON /1eATeJbHOCTH, NPUBJIEKATH IJIA MX pPelleHus
(pusuko-MaTeMaTH4YeCKHUil anmapar

3Harb — OCHOBHBIE 3aKOHBI (DU3UKH B 00JIACTH MEXAHHKH, CTATUCTHUECKOU (PU3UKU
U TePMOAWHAMHUKH, HJICKTPUUECTBA U MarHeTu3Ma, BOJIHOBOI M KBaHTOBOI! OII-
THUKH, aTOMHOH U SAepHON (HU3KMKU U (PU3MKH TBEPAOTO Tela, TPAHUIII IPUMe-
HUMOCTH 9THX 3aKOHOB M (DH3HUYECKYIO CYIIHOCTH SIBJICHUH M MPOLECCOB, MPO-
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CrpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaThl O0y4eHUS

UCXOJSIIUX B IPUPOJIE;

— METOJbI aHAJIN3a U MOJICTHPOBAHUS (PUIUUECKUX MTPOIIECCOB;

— METOJbl U MOAXOJbl K TEOPETUUYECKOMY U SKCHEPUMEHTAIIBHOMY HCCIEI0-
BaHUIO, IPUMEHsSIEMbIE B (PU3UKE U PACIPOCTPAHSIONIMECS Ha JApyrue odnactu
3HaHUI

YmMmern

— MpUMEHATH (U3HUecKHue 3aKOHbI U (PU3MKO-MaTeMaTUYEeCKUi anmapar Jyis
pelIeHus 3a/1a4 B paMKax GU3UKH U CMEXKHBIX TUCITUTUINH;

— HCIONB30BaTh (PU3UUECKHIE MOICIH JIJISl ONMCAHUS PEATbHBIX MPOIECCOB;

—  HW3MEpATh (PU3UYECKHE BEIUYMHBI C TOMOIIBIO TPUOOPOB, MPOW3BOIUTH
00pabOTKy 3KCIEepUMEHTAIBHBIX JAaHHBIX M aHAJTU3UPOBATH MOJIYYEHHBIE pe-
3YyJIbTaThI

Brnaners

—  OTBITOM PEIICHUS THIIOBBIX U 00JIee CIIOKHBIX (PU3MUECKUX 3a7ay;

— HaBbIKaMH pabOTHI ¢ PU3NYECKUMU MPUOOpaMH U 000PyAOBaHUEM;

— METOJaMH MPOBeACHUs (U3NYCCKUX U3MEPEHHI, pacyeTa BEJIMYUH M aHa-
JIM3a TOJTYYEHHBIX JTAHHBIX

OIIK-5 — cnocoGHOCTHIO 00padaThbiBaTh U NPEACTABJIATH JAHHbIE IKCIEPUMEHTAJIbHBIX

HCccJae10BaHuN

3Harh — METOJbl U NMPHUEMbl HKCIEPUMEHTAIbHBIX MCCIEJOBAHUN U 00pabOTKH U3-
MEpEHUM, METOIUKY pacyera CPEeJIHEKBAAPAaTUUECO MOTrPEeIIHOCTH U J10BEPU-
TEJIbHOIO NHTEPBAJIA

Ymern — CTpOUTH I'padUKH SKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN B JIFOOBIX KOOPIH-
HaTax ¢ MOMOIIBIO0 MPOrPAaMMHBIX CPEJCTB, PACCUMTHIBATh (PU3UUECKUE BEIU-
YUHBl U ONpPEAENATh JAOBEPUTEIbHBIM MHTEpBaJl, COCTABIATh OTYET U JENaTh
BBIBOJIbI 110 PE3YJIbTaTaM U3MEPEHUN

Bnaners — HaBBIKAMH 00pabOTKM Pe3yJabTaTOB (PU3MUYECKHX HM3MEPEHHUI C MOMOIIBIO

KOMIIBIOTCPHBIX CPEACTB, IMOCTPOCHUA Fpa(l)I/IKOB, pacucTa (I)I/I3I/IIICCKI/IX BCIIN-
YHUH 1 HOFpGIHHOCTGfI I/I3MepeHI/II>'I M aHaJIn3a MOJIYYCHHBIX JaHHBIX




4 CTpyKTypa U collepKaHue IUCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTAaBIsIET 15 3aueTHbIX equuuil 540 akaj. 4acoB, B TOM YHCIIC:
— KOHTakTHas pabota — 334,1 akaj. 4acoB:

— aynuTopHas — 324 akaJ. 4acos;
— BHeayautopHas — 10,1 akan. yacos

— camocTtosATenbHas padora — 134,5 akan. yacos;

— TOJArOTOBKA K dK3aMeHy — /1,4 akan. yaca.
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1. Mexanwuka 1
1.1. Kunemarnka mocTtynarenpHoro u Bpa-| 1 | 2 421 3 |IIpopabotka nekuuii, pemenne uH-|MaauBuayanbHas 3agada Ne | OIIK-1 —
IIaTeIbHOTO IBMKEHUS JUBHUIYyaJdbHBIX 3a/a4, MOATOTOBKA|l, koutokBuyM Ne 1, KOH- 3
K KOJUIOKBUYMY U KOHTPOJIbHOMH |TposibHas pabota Ne 1 OIIK-3 -
pabote 3y
1.2. JIlunamuka mocTynaresnbHoro u pama-| 1 | 4 8/41 6/21 5 |IIpopabotka nexkuuii, pemenre uH-|OTdeT no nadoparopHsM pa- | OIIK-1 —
TEJBHOTO JIBUKCHUS TMBHUIYyaTbHBIX 3a/1a4, MOATOTOBKa|00oTaM Ne 3 u 4, HHIUBHILY- 3
K BBIIOJHEHHI0O M 00paboTka pe-|anbHble 3a1aun Ne 2 u 3, xon- | OIIK-3 —
3yJbTATOB J1TA0OPATOPHBIX pPaboT, [JIOKBUYM Ne 1, KOHTpOJIbHAs 3y
MOJIFOTOBKA K KOJJIOKBUYMY U KOH-|paboTa Ne 1 OIIK-5 -
TPOJIbHOW paboTe 3y
1.3. 3akoHBI COXpaHEHUSI B MEXAHHUKE 1] 4 6/211 4/21 5 [|IIpopabotka nekuuii, pemenre uH-|OTueT no nadoparopHoit pa- | OIIK-1 —
JTMBHUIYyaTbHBIX 3a/1a4, MOATOTOBKA|00Te Ne |, MHANBHAYaTbHAS 3y
K BBINIOJIHEHHIO W 00paboTka pe-|3amaya Ne 4, kommokBuyM Ne | OITK-3 —
3yJIbTATOB J1A0OpPAaTOPHBIX pPaboT,|2, KOHTpoJbHAs paboTa No 1 3y
MOJITOTOBKA K KOJJIOKBUYMY M KOH- OIIK-5 —
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TPOJIbHOM paboTe 3y
1.4. Mexanunueckue KojaeOaHusl U BOJIHBI 1] 6 8/31 6/21 5 |[Ipopabotka nexuui, pemenue uH-|OTueT no nadboparopHbiM pa- | OIIK-1 —
JTUBHyaJdbHBIX 3a/a4, MOAroToBKa|0oTaM Ne 5 u 7, UHIUBHILY- 3y
K BBIOJHEHHI0O M 00paboTka pe-|ambHble 3amaun Ne 5 u 6, kon- | OITK-3 —
3yJIbTAaTOB J1a0OpaTOpHBIX pPaboT, |T0KBUYMBI Ne 3 1 4, KOH- 3y
HOJIFOTOBKA K KOJUIOKBUYMY M KOH-|TpoJibHas pabora Ne 2 OIIK-5 -
TPOJIBHOW paboTe 3y
1.5. PenstuBucTckas MeXaHuKa 1 4 421 3 |IIpopabotka nekuuii, pemenne uH-| MuauBunyansHas 3agada Ne | OIIK-1 -
TUBHUIYAIBHBIX 3a7ad, MOJTOTOBKa|7, KOHTpoJibHAas padoTa No 2 3y
K KOHTPOJILHOHN paboTe OIIK-3 -
3y
Uroro no pazneny 1 |20 | 2291 |24/10U | 21 5 nabopatopHbix paboT, 7
WHIMBUAYAIBHBIX 3a/1a4, 4
KOJIJIOKBHYMA, 2 KOHTPOJIb-
Hble paboThI
2. MonexynsapHas ¢uzuka U TepMOAUHAMU-| 1
Ka
2.1. Crartuctuueckas ¢pusuka u Mojekymsip-| 1 | 4 5121 4/11 4  |IIpopaboTka nekuui, pemenue uH-|Otyer no naboparopHoii pa- | OIIK-1 —
HO-KWHETHYECKAs TEOPHUS TMBHUIYyaTbHBIX 3a/a4, MoAroToBKa|0ote Ne 11, nHAMBHITya ThHAS 3y
K BBINOJIHEHHIO U 00paboTka pe-|3amaya Ne 8, kommokBuyM Ne | OIIK-3 —
3yJbTATOB J1A0OpPAaTOPHBIX pPaboT,|S, KOHTposbHAs paboTa Ne 3 3y
MOJIFOTOBKA K KOJUIOKBUYMY M KOH- OIIK-5 -
TPOJILHOM paboTe 3y
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2.2. TepmoauHamuka 1] 6 9/31 421 5,2 |Ilpopabotka nexmuii, pemenne uH- |OTdet mo madoparopHsim pa- | OIIK-1 —
TUBUIYaNbHBIX 33/1a4, MOAroTOoBKa [60oTam Ne 14 u 15-2, unnuBu- 3y
K BBITTOJIHEHHIO 1 00paboTka pe-  |myanbHble 3amaun Ne 9 u 10, | OIIK-3 —
3yJIbTATOB JIa0OPATOPHBIX pabOT,  |KOJUIOKBUYMbI Ne 6 1 7, KOH- 3y
HOJIFOTOBKA K KOJUIOKBUYMY U KOH- |TpoJibHasi pabota Ne 3 OIIK-5 -
TPOJIBHOW paboTe 3yB
2.3. ®usnKa peabHBIX Ta30B U KUIKOCTEH 1] 6 4/11 2 |[Ipopabotka nekuuii, moaroroBka k |Kommoksuym Ne 7, kontpoins- | OIIK-1 —
KOJUIOKBUYMY U KOHTPOJIbHOH pa- |Has pabota Ne 3 3y
oote OIIK-3 -
3yB
Hroro no pasneny 1 |16 | 14/51 | 12/41 | 11,2 3 naGopatopHble paboThI, 3
WHIMBUIYAIBHBIX 33/1a49H, 3
KOJIJIOKBUYMa, 1 KOHTpoOJIbHAs
paborta
Hroro 3a cemectp 1 | 36 | 36/14H1 | 36/14 | 32,2 9K3aMeH
3. DIEKTPUYECTBO M MarHETU3M 2
3.1. DnekTpocTaTuyecKkoe moie 2 | 4 6/21 6/21 4,2 |IlpopaboTka Jieknui, pemenue uH-|OTder no madoparopHoii pa- | OIIK-1 —
JTUBHUIYyaJbHBIX 3a/1a4, MOAroToBKa|0ote Ne 21, nuHaMBHIyadbHAs 3y
K BBITOJIHEHUIO W 00paboTka pe-|3amada Ne 1, kommmokBuym Ne | OITK-3 —
3yJlbTaToOB JabopaTOpHbIX pador,|l, koHTponbHas paboTta Ne 4 3yB
MIOATOTOBKA K KOJUIOKBUYMY U KOH- OIIK-5 —
TPOJILHOW paboTe 3yB
3.2. DnexkTpocraTHyecKoe moJje B BemecTse | 2 | 3 4/21 2/11 2 |IIpopaboTtka nekuuii, pemenre uH-|OTueT no nadboparopHoit pa- | OIIK-1 —
JTUBHUIYAIBHBIX 3a/a4, MOAroToBKa|00oTe Ne 26, mHAMBUAYaTbHAS 3y
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K BBIOJHEHHI0O M 00paboTka pe-|3amaua Ne 2, komtokBuyM Ne | OITK-3 —
3yJIbTaTOB J1a0OpaTOpHBIX padoT,|2, KOHTposIbHas padoTta Ne 4 3yB
IIOATOTOBKA K KOJUIOKBUYMY U KOH- OIIK-5 -
TPOJIBHOW paboTe 3yB
3.3. I1oCTOSIHHBIN AIEKTPUIECCKUN TOK 3 6/21 4/11 [IpopaboTka nekiuii, pemenue uH-|OTuet no saboparopHoii pa- | OIIK-1 —
JUBHUIYAJIbHBIX 3aja4, MOAroToBka|0ore Ne 23, uHauBUAYyaIbHaS 3y
K BBIMOJHEHHIO U 0OpaboTka pe-|3amaya Ne 3, komwmokBuyMm Ne | OINK-3 —
3yJbTAaTOB J1Aa0OpaTOPHBIX PadoT,|3, KOHTpoJibHAs pabota Ne 4 3yB
MIOATOTOBKA K KOJUIOKBUYMY U KOH- OIIK-5 —
TPOJIbHOM paboTe 3yB
3.4. MaruuTHOE 10JIE B BAKyyME U B Belle- 5 2/11 4/21 IIpopaboTka nexkuuii, pemenue uH-| MunuBuayansHble 3a1aun Ne | OITK-1 —
CTBE MBIy bHBIX 3a/1a4, TTOATOTOBKA|4 M 5, KOJTOKBUYM Ne 4, KOH- 3y
K BBIOJHEHHI0O M 00paboTka pe-|TposibHas pabora Ne 5 OIIK-3 -
3yJbTAaTOB J1A0OpPaTOPHBIX PadoT, 3yB
HOJTrOTOBKA K KOJIJIOKBUYMY U KOH- OIIK-5 -
TpOJIbHOU paboTe 3yB
3.5. DnekTpoMarHuTHast UHIYKIUS 3 2/11 4/21 IIpopaboTka nekuuii, pemenue uH-|Otyer no gadopartopHoii pa- | OIIK-1 —
JTUBHUIYAIBHBIX 3a7ad, MOAroToBKa|6oTe Ne 28, nHAMBUAYaTbHAS 3y
K BBINOJIHEHHIO U 00paboTka pe-|3amaya Ne 6, kommokBuyM Ne | OITK-3 —
3yJIbTAaTOB J1A0OpPAaTOPHBIX pPaboT,|4, KOHTpobHAs paboTa Ne 5 3yB
MOJIFOTOBKA K KOJUJIOKBUYMY M KOH- OIIK-5 -
TpOJbHOU paboTe 3yB
3.6. DnexTpuueckue KoaebaHust U rnepeMeH- 4 4/21 4/21 IIpopaboTka nexiuii, moaroroska k|Otyer no gadopatopHoii pa- | OIIK-1 —
HBII TOK BBITIOJTHEHUIO U 00paboTKa pe3ysb-|00Te Ne 27, nHAMBUAYaTbHAS 3y
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TaTOB J1A0OPAaTOPHBIX PadOT, moji-|3amada Ne 7, kommmokBuyM Ne | OITK-3 —
rOTOBKa K KOJUIOKBUYMY WU KOH-|5, KOHTpoJsibHas pabota Ne 5 3yB
TPOJIbHOM paboTe OIIK-5 -
3yB
Utoro no pazneny 2 | 22 | 24/104 | 24/101 | 20,2 5 naGopaTopHBIX paboT, 7
WHIMBUAYAIbHBIX 337134, 5
KOJIJIOKBUYMOB, 2 KOHTPOJIb-
Hble paboThI
4. BoniHOBas onTHKA 2
4.1. DneKTpoMarHuTHbIE BOJIHBI 2 | 4 4/11 2/11 3 |IIpopaboTtka nexkuuii, pemenre uH-|OTdeT no nadoparopHoit pa- | OIIK-1 —
TUBUAYaNbHBIX 3aJad, MmoArotonkal0ote Ne 35, uHauBuayanbHas 3y
K BBIOJHEHHI0O M 00paboTka pe-|3anaua Ne 8, komtoksuym Ne | OITK-3 —
3yJbTAaTOB J1Aa0OpaTOPHBIX PaboT,|6, KOHTpoJIbHAs paboTa Ne 6 3yB
HOJTrOTOBKA K KOJIJIOKBUYMY U KOH- OIIK-5 -
TpOJbHOU paboTe 3yB
4.2. UnTepdepeHius CBETOBBIX BOJIH 2 | 4 4/11 4/21 4  |IIpopaboTka nekuui, pemenue uH-|OTtyer no nadoparopHoii pa- | OIIK-1 —
JTUBHUIYAIBHBIX 3a7a4, MOAroToBka|6ore Ne 32, uHAMBUAYyaIbHAS 3y
K BBINOJIHEHHIO U 00paboTka pe-|3amaya Ne 9, kommokBuyM Ne | OITK-3 —
3yJIbTATOB J1Aa0OpaTOPHBIX PaboT,|7, KOHTpoJibHAs paboTa Ne 6 3yB
MOJIFOTOBKA K KOJUIOKBUYMY M KOH- OIIK-5 -
TpOJbHOU paboTe 3yB
4.3. ludpakiusi CBETOBBIX BOJIH 2 | 4 4/21 4/11 4  |IlpopaboTka nekuui, pemenue uH-|OTtyer no naboparopHoii pa- | OIIK-1 —
JTUBHUIYAIBHBIX 3a/a4, MOAroToBKa|0oTe Ne 34, nHauBUAYyaIbHaS 3y
K_BBINOJIHEHHIO U 00pabotka pe-|3amaya Ne 10, komuokBuym Ne | OTTK-3 —
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AynuropHas
KOHTaKTHas paboTa

2% E
R Q o S
S g S
= (B akaj. yacax) s 7 . dopma TEeKyIEero KOHTPOJIs EE g5
Paznen/ Tema 3 B Buz camocrositenbHOM 25 =
S S s yCIIEBAEMOCTH H > s B
JTUCLUIUIMHBI 5 C | R X paboThI " )
@) = g = == S = MPOMEXKYTOYHOM aTTECTAllMK | § 5 ;
o B E E
= 85| 22| ¢¢ S
g s < o 25 S
5 0 =088 =
3yJIBTaTOB J1aOOPATOPHBIX padorT,|8, KOHTpobHAs paboTa Ne 6 3yB
HOJrOTOBKA K KOJIJIOKBUYMY U KOH- OIIK-5 -
TPOJIBHOM paboTe 3yB
4.4. BzauMoelicTBrE CBETA C BELIECTBOM 2 | 2 2 1 |IIpopabotka nexuumii, noaroroska K | Komioksuym Ne §, OIIK-1 -
KOJIJIOKBUYMY M KOHTPOJIBHOU pa- |KOHTpoJibHas pabota Ne 6 3y
oote OIIK-3 -
3yB
Uroro no pazueny 2 | 14 | 12/411 | 12/4A1 12 3 naboparopHbie paboThI, 3
UH/IMBUYaJIbHBIX 331241, 3
KOJUIOKBUYMa, | KOHTpOJIbHAs
pabota
HToro 3a cemectp 2 | 36 |36/141 | 36/1411 | 32,2 JK3aMeH
5. KBanToBas u aromHas pu3uka 3
5.1. KBanToBas ontuka 3 | 4 8/31 6/31 16 |IIpopabotka nekumii, pemenue uH-|OTyer no gabopatopHsiM pa- | OIIK-1 —
TUBHUIYAJIBHBIX 3aa4, moarotroBkalootaMm Ne 36 u 36A, uHaMBU- 3y
K BBIMOJHEHHIO U 00paboTka pe-|ayanbHble 3amaun Ne 1-3, OIIK-3 -
3yJbTAaTOB J1Aa0OpPATOPHBIX PabOT, | KOJUTOKBUYM Ne 1, KOHTPOJIb- 3yB
MOJIFOTOBKA K KOJUJIOKBUYMY M KOH-|Has pabota Ne 7 OIIK-5 -
TpOJbHOU paboTe 3yB
5.2. KBanToBast MexaHHKa 3| 8 8/31 10 |IIpopaboTka nekuwmii, pemenue wH-| MamuBuayansabe 3agaqn Ne | OITK-1 —
JTMBHUIYyaJbHBIX 3a/1a4, MOATOTOBKA|4 U 5, KOJIITOKBUYM Ne 2, KOH- 3yB
K KOJUIOKBUYMY W KOHTPOJIbHOH [TpoisibHas pabota Ne 8 OIIK-3 -
pabote 3yB
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AynuropHas g ™ s
KOHTaKTHas paboTa 5 § = =
§ (B akaj. yacax) T . dopma TEeKyIEero KOHTPOJIs % =)
Paznen/ Tema 3 é = Bun camocrosTenbHOM yCIIEBACMOCTH 1 4 S 3
JTUCLUIUIMHBI 5 C 5w R X paboThI . 8% o
o E § = < E S 3 MPOMEKYTOUHOH aTTecTaluht | § & B
2| S| BB |2 = =
g c «© o < = 5 )
5 © =2 1§ =
5.3. ®usuka aroma 3 | 6 | 1041 | 831U 14 |IIpopaboTka nekumii, pemenue uH-|Otyer o JabopatopusM pa- | OIIK-1 —
TUBUAYANbHBIX 3a1a4, MmoAroToBkal6otam Ne 41 u 42, unauBumy- 3yB
K BBIOJHEHHI0O M 00paboTka pe-|ambHble 3amaun Ne 6 u 7, xoin- | OITK-3 —
3yJIbTAaTOB J1a0OpaTOpHBIX pPadoT, |T0KBUYMBI Ne 3 1 4, KOH- 3yB
HOJIFOTOBKA K KOJUIOKBUYMY M KOH-|TpojibHas pabora Ne 8 OIIK-5 -
TPOJIBHOW paboTe 3yB
Htoro no pazneny 3 | 18 | 18/71 | 22/91 40 4 1abopatopHbIX PabOTHI, 7
WHIMBUAYaIbHBIX 3a/1a4, 4
KOJUJIOKBUYMA, 2 KOHTPOJIb-
Hble pabOThI
6. ®u3uka TBEpOro Tesla M aTOMHOTO sifipa | 3
6.1. KBanroBas cratuctuka u ¢usuka TBep-| 3 | 6 6/21 4/11 | 10,1 (IIpopabotka snekuuii, noaroroska k|Oruet no nadboparopHoit pa- | OIIK-1 —
JI0TO Tena BBITIOJTHEHUIO U 00paboTKa pe3yib-|0oTe Ne 44, komnokBuym Ne 5, 3yB
TaTOB J1a0OPaTOPHBIX PabOT, MOJ-|KOHTpOJbHas padoTta Ne 9 OIIK-3 -
TOTOBKa K KOJUIOKBUYMY W KOH- 3yB
TPOJILHOW paboTe OIIK-5 -
3YB
6.2. SinepHas usnka 3 | 8 | 12/51 | 6/21 16 |IIpopabotka nekumii, pemenue uH-|OTyer no gadopatopusM pa- | OIIK-1 —
JTUBHUIYAIBHBIX 3ajad, mojarotoBkal6otam Ne 51, 52 u 53, unau- 3yB
K BBINIONHEHUIO W 00paboTka pe-|BuayanbHble 3agaun Ne 8-10, | OIIK-3 —
3yJIbTAaTOB J1A0OpPATOPHBIX PabOT, | KOUTOKBUYMBI Ne 6 1 7, KOH- 3yB
MOJIFOTOBKA K KOJUIOKBUYMY U KOH-|TpojibHas pabora Ne 9 OIIK-5 -
TpOJbHOU paboTe 3yB

12




AynuropHas g ’c;é\ 3%
KOHTaKTHasi paboTta 5 9 =S
= (B akaj. yacax) T . dopma TEeKyIEero KOHTPOJIs EE g5
Paznen/ Tema 3 B Buz camocrositenbHOM 25 =
S S s yCIIEBAEMOCTH H > s 8
JUCIUILTAHBI 5 Cow 5w R X paboThI . 8% o
o E 5 = s S S = MPOMEKYTOUHOH aTTecTaluht | § & B
= > o~ =
2 &3 23|85 -
2 8 < Q< = 5 )
5 © =2 1§ =
6.3. ®u3nKa >IeMEHTapHBIX 4YacThil U co-| 3 | 4 421 4 |Ilpopabotka nexuui, noaroroska k |Kommoxkuym Ne 7, OIIK-1 -
BpeMeHHasl pu3ndeckas KapTUHa MUpa KOJUTOKBUYMY U KOHTPOJIbHOH pa- |KOHTpoJibHas pabota Ne 9 3yB
6ore OIIK-3 -
3yB
Htoro no pazneny 3 | 18 | 18/71 | 14/51 | 30,1 4 aboparopHbie padbOTHI, 3
UHIMBUAYalbHBIC 3a1a4H, 4
KOJUTOKBUYMa, 1 KOHTpOJbHAs
paborta
Hroro 3a cemecTp 3 | 36 | 36/144 | 36/141 | 70,1 3aver
HToro nmo giucuunjinHe 1-3 /1108 |108/421|108/421| 134,5 2 3K3aMeHa, 3a4eT
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5 Oopa3oBaTe/ibHbIe H HH(POPMAIMOHHBIE TEXHOJIOTHH

B nmponecce mnperogaBaHvd AUCHUILIMHBL «Du3ukan IMPUMCHAIOTCA TpaJullMOHHAsA M
MOJyJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTUH.

Hcnons3yroTes ciaeayromue BUAbl JICKIAN:

6600Has NeKkyusi — B Hadalle Kypca M B Hayajle KaXJoro cemecrpa (BBOAHBIN OJOK B
COCTaBe JICKIINH);

nekyus-ungopmayus — B 3Toi popMe U3naraeTcss OCHOBHAs 4aCTh MaTepUaa;

0030pHas nekyus — B 3AKIIOYUTENIBHOM 4acTU WM3Y4YEHMs] AMCLUILIMHBI, NOCBSIIEHHOMN
COBPEMEHHOM (HU3MYECKOM KapTUHE MHpa, a TaKKe IpPH CHCTEMaTH3aluud U 0000LIeHnn
OTJICJIbHBIX Pa3/IEIIOB;

npobnemuas nekyusi — WUCIOJb3YyEeTCs KaK 3JEMEHT B COCTaBe JIEKLMH, KOrja mnepen
CTyACHTaMH CTaBUTCA HCKOTOpas HpO6JI€Ma H npeajaracTcsa HalTH noaxoJabl U IIYTHU K €€
PELICHHUIO;

JleKYus-KOHhepeHyus — HAYIHO-TIPAKTHYECKOE 3aHATHE C CHUCTEMOH JIOKJIAJOB Ha
3aJJaHHbIE TEMbI, TIOJITOTOBIEHHBIX CTYACHTAMHU.
JeKyus-eu3yaiuzayuss — JEeKIHA C TPUMEHEHHeM (U3NYECKUX JIeMOHCTpaluid ¢

OOBSICHEHUEM TPOUCXOASAIINX SBJICHUH, a TaKKe KOMIBIOTEPHBIX CUMYISIIMHA U y4eOHBIX
(GuIbMOB.

Bce BBl J€KIM TPOBOAATCS € UCIIOJIB30BAHUEM MYJIbTUMEIMHHOTO 000py10BaHHUS.

B xozxe npakTudeckux 3aHATHH, KPOME TPAIUIIUOHHOTO OOBSICHEHUS IMPENoiaBaTesieM y
JIOCKH, MCIIONIB3YETCSL onepescaoujas camocmosmenvias paboma cmyoenmos, KOrja HM
3apaHee pa3JaroTcs OTICNbHBIC 33/1a4H, B KOTOPBIX OHH JOJDKHBI pa3o0paTbcsi CaMOCTOSTEITHHO
U OOBSICHUTH MX peuieHue rpymnmne. Kpome Toro, mnpakTHKyeTcs npobnremnoe obyyeHue,
pa3BUBAIOIIEe MCCIIEI0BATEILCKME HABBIKM CTYACHTOB M MO3BOJISIONIEE UM TI0J] PYKOBOJICTBOM
npernojiaBaTess HAUTH MyTH PeLIeHUs 3a1a4l U IPOOIEMBI.

CemMuHapcKue 3aHATHS BKIIOYAIOT B ceOsl Takue METOAbl OOydeHHUs, KaK yyeOHas
ouckyccusi, B X0Jie KOTOPOH CTYJIEHThI U3J1aratoT CBOE MHEHHE U OOMEHUBAIOTCS B3IJIs1aMHU Ha
npobnemy, sgpucmuyeckas beceda, CTAMYIUPYIOIIAs KOJUIEKTUBHOE MBIIUICHUE U COBMECTHBIN
MIOUCK OTBETa Ha chOpMyIMPOBAaHHBIN BOMPOC MIIH 33jjauy, a TAKKe UHOUBUOYAIbHOe 00yueHue,
KOTJIa CTYJICHTaM BBIJAIOTCS 3aJIaHHsI C YIETOM UX HHIUBUIYaIbHBIX OCOOCHHOCTEH.

[Ipn mpoBeleHHH JTa0OPATOPHBIX 3aHATUN MPaKTHKyeTcss paboma 6 komanoe (2-4
4yeJIoBeKa) U ucnoiib3oBaHue | T-uemoodos s 06pabOTKU PE3yNbTaTOB JJA0OPATOPHBIX PadOT.

6 YueOHO-MeTOAMYeCKOe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00yUYarOLUXCsl

[To mucuunnuue «®Pu3nKa» NPEeAyCMOTPEHA ayJIUTOpHAs W BHEAYIUTOPHAS CaMOCTOS-
TenbHast paboTa oOyuaromuxcs. AyTuTopHas caMOCTOsTeNbHAsE paboTa CTYEHTOB Ipe/oiara-
€T HaMMCaHUe B TEUCHUE TPEX CEMECTPOB 9 KOHTPOJBHBIX PabOT, BKIIOYAIOIINX OTBETHl HA MH-
HU-BONPOCHI 110 TEOPUM U PELICHUE 3a/1a4, YaCcTh U3 KOTOPBIX IPEJCTABICHA B BUJIE TECTOB, a
4acTh B TpaauIMoHHON hopme. KoHTpopHBIE paOOTH TPOBOIATCS HA MPAKTUUECKUX 3aHATHSX.

Ilpumepnvle sapuanmaul ayoumopHvixX KOHMPOALHBIX PAOOM .

Konmpononas pavoma Ne 1 «Knaccuueckas mexanuxkay

CrnipaBeJIMBEI JIU CIEAYIOIINE YTBEPKAeHUA?
Al | BekTop MTrHOBEHHOU CKOPOCTH COBIIAJAET 10 HAMPABJICHUIO C BEKTOPOM IIEPEMELIEHUS.

A2 MOMEHT CWJIbl HE 3aBUCUT OT TOYKHU MPUIIOKEHUS CUJTTBI.

A3 B none KOHCCPBATUBHLBIX CUJI MOKHO BBCCTHU IMOHATHUC HOTGHHH&HBHOP'I OHCPIHUH.

A4 | 3aK0H COXpaHEHUs MOMEHTA UMITYJIbCa CBSI3aH C OJHOPOJIHOCTHIO TPOCTPAHCTBA.

1) Jla, Bcerna 2) Her, Hukorma 3) HWHoraa crpaBeIMBO, HHOT/IA HET

‘ Bl ‘ [TpsimonuHEHOE ABM)KEHHUE MaTEpUaIbHOW TOUYKM ONMCHIBAETCSl YpaBHEHHEM X = 3 — ‘




4t% + 2t3 (m). Yemy paBHa cpefHss CKOPOCTh JBUKEHHUS TOYKH OT HAYaJIbHOIO MOMEHTA
J10 MOMEHTa Bpemenu t = 3 ¢?

1) 6m/c 2) 7wm/c 3) 21wm/c 4) 30wm/c

B2

Kpyrnoe Teno, umeromee ¢opMy monoi chepbl Maccod m = 2 Kr U paauycoM R =
10 cM, BpalaeTcs ¢ yrioBoi cKOpPOCTbIO @ = 2 ¢~ BOKPYT 0CH, HPOXOJIAIIEH Yepes ero
neHtp. Kakyro paboTy coBepmiat cuibl TPEHHUSI K MOMEHTY, KOT/Ia YIJIoBasi CKOPOCTh Bpa-
IIICHUS] [1apa YMEHbBIIUTCS BABOE?

1) 48 mJIx 2) 80 m/Ix 3) 20 mJIx 4) 4 m]x

C1

Teno aBMXeTcs MO OKPYKHOCTH paauyca R = 1,5M co ckopocThio, 3aBHCAIICH OT Bpe-
MenH, Kak v = ft2, rae B = 2M/c?. Uemy paBHO MOIHOE YCKOPEHHE Tela B MOMEHT
BpemeHnu t = 1 c?

C2

Ha 6apaban, nmetomuii popMy TOHKOCTECHHOTO mUIUHApaA ¢ mMaccoii M = 0,3 Kr, KOTO-
PBIN MOXET BpalllaThCs BOKPYT CBOEH OCH, HAMOTAH IIHYpP, K KOHILy KOTOPOTO MOJBEIICH
rpy3 maccoit m = 0,1 kr. Ha kakyro BBICOTY OIYCTHTCS TPpy3 Yepe3 t = 2 ¢ moclie Hadaja
JIBUKCHHUSI.

Koumponsnasa paboma Ne 2 «Mexanuueckue konebanus u 60auvl. Penamusucmckasn

MEXAHUKAQ))

CrpaBeJIMBbI JIM CIEIYIONIUE YTBEPKIACHUS?

Al | Ilpu rapMOHMUYECKUX KOJEOAHUSAX CPEIHSS KUHETHUYecKas HHEeprusl KoJeOroleics cu-
CTEMBI PaBHA CPEIHEN NOTEHUUAIBHON YHEPTUH
A2 | JIoOpOTHOCTh XapaKTepHU3yeT OTHOCUTEIbHOE YObIBAHUE SHEPTUU KOJeOaHUH 3a MEpUO/I.
A3 | Ammuntyna koneGaHus 4acTull B Oerylieil BOJHE 3aBUCUT OT KOOPAUHATHI.
A4 | B HaTsaHYTOM CTpyHE MOKHO BO30YJIUTH CTOSYHE BOJIHBI JTFO0O0M JITMHBI BOJIHBI.
A5 | Jlunelinbiit pazmep Tenia He MeHseTcs npu nepexoje ot oaHoi MCO k npyroii.
1) Ja, Bcerma 2) Her, Huxormaa 3) HMHornaa cripaBeIMBO, HHOT/IA HET
B1 | Ykaxute HeBepHOe yTBepKaeHHE (B pamkax CTO):
1) Macca noKos 4YacTHIIbI SBISICTCS HHBAPUAHTHON BETHMYMHOM
2) HampaBneHne yCKOPEHHUS YaCTUIIBI HE COBIIA/IACT C HANIPABJICHUEM JICHCTBYIOIIECH Ha
Hee CHUJIBI
3) OrHocuTenbHAs CKOPOCTh YacTHibl <1
4) B HepensTuBUCTCKOM mpubimkennn Jlopeni-gpakrop y <<1
B2 | C kakoif OTHOCUTEJIBHOM CKOPOCTBIO [ IOJKHA JIBUTATHCS PEISTUBUCTCKAS YaCTHIA, YTO-
OBl ee MoJIHAas SHEPrus MpeBblIIalia YHEPIHIO MOKos B 2 pa3a?
1) 0,71 2) 0,82 3) 0,87 4) 094
B3 | CknanpiBaroTCsl TapMOHUYECKHE KOJIeOaHMs OJTHOTO HAMPABJICHHS C OJTMHAKOBBIMH YacTO-
TaMH @ U aMIUIUTyAaMu Ag, pa3HOCTh HayalbHBIX (pa3 KoTopbix A@ = m. Yemy paBHa
aMILTUTYZA Pe3ylbTUPYIOLIEro KoeOaHus?
1) 0 2)  AV2 3) A,V3 4) 24,
B4 | Umeercs HatsHyTas crpyHa JuHOM [ = 1 M. B Helt Henb3st BO30yauTh KoJeOaHUS C

JUTMHOM BOJIHBI A, paBHOM

1) 075m 2) 05wM 3) 04w 4) 025wm
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Jlorapugmuueckuii 1eKpeMEeHT HEKOTOpoil konebarenbHoi cuctembl A = 0,05. Omnpene-
JIUTE, Yepe3 Kakoe KOIM4ecTBO Kojaebanuit N ux amrinTyaa ymeHsmurcs B 10 paz?

Konumponvnas paboma Ne 3 «Monexkynapuaa gpuzuka u mepmoouHamuKka»

CrpaBeJIMBbI JIM CICTYIONTUE YTBEPKIACHUS?

Al | dna MoOneKysbl UAEaIbHOIO ra3a BEPOSTHOCTh UMETh HYJIEBYIO IPOEKIHIO CKOPOCTH Ha
ochb Y MakcUMaJbHa.

A2 | MakpococTOsiHUEe CUCTEMBI XapaKTepU3yeTCsl 3aJaHUEM COCTOSIHUS BCEX YaCTHIL, COCTaB-
JSIIOLIUX CUCTEMY.

A3 | TenmoeMKOCTh BO3/lyXa HE 3aBUCHUT OT IIpOIECCa.

A4 | DHTpOnHs CHCTEMBI B ONPENEICHHOM COCTOSHHM MPONOPIMOHANTBHA JIorapu(My CTaTH-
CTMYECKOI'0 BECa 3TOr'0 COCTOSHUSI.

1)  J[a, Bcerma 2) Her, Hukormaa 3) HMHornaa cripaBeUIMBO, HHOT/IA HET

B1 | B 3akpeiTOM cocyne HaxoauTcsl uaeanbHbii ra3. CpaBHUTE KOJUYECTBO MOJIEKYJ, CKOPO-
CTH KOTOpBIX OTJIMYAIOTCS He Oosiee yeM Ha 1 M/C OT 3HaYeHMs CpelHEH KBaJpaTUYHON
CKOpPOCTH M KOJIMYECTBO MOJIEKYJI, CKOPOCTH KOTOPBIX OTIIMYAIOTCS He Ooiee yem Ha 1 m/c
OT 3HaueHus1 HauboJsee BEPOSITHON CKOPOCTH ITOTO rasa.
1) AN < ANggp 3) AN = ANgep
2) AN > ANgep 4) 3TO 3aBHCHUT OT TEMIIEPATyphI ra3a

B2 | Ilycts Ha moBepXHOCTH 3eMJIM BO3yX HAXOJUTCSA IPHU HOPMAIbHBIX ycioBusX. Cuuras,
YTO TeMIlepaTypa U MOJIsipHas Macca BO3/1yXa HE 3aBUCST OT BBICOTHI, OTNPEIEIIUTE €ro
JIaBJICHHUE B IIIaXTe Ha IITyOUHE 2 KM HIKE OBEPXHOCTH 3eMIIu.
1) 1,94 atm. 2) 1,63 arm. 3) 1,28 arm. 4) 1,45 armm.

B3 | Yraekucnelii ra3 cMemanu ¢ HEU3BECTHBIM razoM. llokazartenb aguabarhl MogydeHHOU
cMecH okasaics paseH 1,58. MoxkHO yTBep»K/1aTh, UTO BTOPOM I'a3 B CMECH
1) omHOATOMHBII 3) MHOTOaTOMHBIN
2)  IIByXaTOMHBIN 4) MOXeT ObITh IByXaTOMHBIM HJIM OJIHOATOMHBIM

B4 | Menansrit 6pycox maccoit 500 r octeiBaet ot 80°C 10 KoMHaTHO# Temmeparypst 20°C. Ha
CKOJIBKO TIPH 3TOM H3MEHSETCS €ro SHTpPONHUA. YJenbHas TeruioeMkocTb mMean — 390
Jx/(xr-K)
1) 23 w/K 2) 27 Ix/K 3) 36 Ix/K 4) 42 Ix/K

C1 | UneanbHblil ABYXaTOMHBIN ra3 coBepmaer 1ukia Kapao. B mporecce agnabaruyeckoro

pacmmpeHusi ero o0beM yBenuunBaeTcs B 1 = 1,5 paza. Onpenenuts KodGQUIHESHT T0-
JIE3HOT'O JIEHCTBUS ATOrO LIMKJIA.

Konumponvnaa paooma Ne 4 «dnekmpocmamurka u nOCMOAHHBLIL MOK)

CrpaBeayiuBbl JIM CIEAYIOUIUE YTBEPKIACHUs?

Al DJIEKTPUYECKOE MOJIE HAMPABJIEHO B CTOPOHY YMEHBIIECHUS MOTEHIMAA.

A2 | EMKOCTB IJIOCKOTO KOHACHCATOpa O0JIbIlle EMKOCTH C(hepruiaeckoro KOHICHCATopa.

A3 | KomnuecTBO ypaBHEHH, COCTaBIsIeMbIX 110 2 mipaBuiy Kupxroda, coBnamaer ¢ Koaude-
CTBOM BETBEM.

1) Ja, Bcerma 2) Her, nuxormaa 3) HMHorpaa cripaBeUIMBO, HHOT/IA HET

B1 | Dnektpuueckoe 1mojie CO31aHO JBYMsI OECKOHEYHBIMU IMapajlIeIbHBIMU IUIACTUHAMHU, He-

CYUIMMH PaBHOMEPHO pacHpeeNICHHbIIN MO IIIOMAIN 3apsii C TOBEPXHOCTHBIMU IJIOTHO-
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ctsamu o1 = 1 HKi/M? u 62 = -3 aKn/M?. OnpenenuTe OTHOIIEHUE MOYJISI HANTPSHKEHHOCTH
MOJIS1 MEKTY TIACTUHAMU Eguymp K MOIYIIO HANPSIKEHHOCTH MOJI BHE IIIACTUH Egewn-

1) 2 2) 3 3) 312 4) 1/2 5) 1/3
B2 | Nmeerca uunuHapuieckuil kKonaeHcatop eMkoctbio C. Paamyc BHyTpeHHEH W BHEUTHEH
0OKJIaZIOK YMEHBIIMIU B 2 pa3a. EMKOCTh KOHI€HCATOpa MPU ITOM
1) ocraHeTrcs HEM3MEHHOMU
2)  yBenuuuTCs B 4 pasa
3)  yMeHbIIUTCA B 4 pasa
4)  yBemuuuTcs B 2 pasa
5) ymeHbmmTcs B 2 pasza
B3 A B B cxeme, ykazannoii Ha pucynke DJIC uctounuka & = 25 B, ero BHyT-
& peHHee conpotusiieHue r = 2 OM, BHelHee conpoTusiieHue R = 3 OM.
Onpezaenute pa3HOCTb MOTEHIIMAIOB MEX1y ToukaMu A u B.
1) 20B 2) 10B 3) 6B 4) 25B 5 15B
C1 | [IBe TOHKOCTEHHBIE KOHIEHTpUYeckue cdepbl ¢ paauycamu Ry = 0,1m u R, = 0,25 ™
HecyT Ha cebe 3apsiabl q; = 2 HKul u g, = —1 HKu1 cooTBercTBeHHO. Uemy paBHa Hamps-
KEHHOCTh DJIEKTPUYECKOTO TMOJS B TOYKAX, OTCTOALIMX OT IEHTPa Ha PACCTOSHUS Ty =
02mMmur, =0,3M.
C2 | Nwmeercs npoBoguuk ¢ conporusieHueM R = 200 OM, B koTopoM

CUJia TOKa paBHOMEpPHO Bo3pactaeT oT 0 10 [q = 9 A B Teue-
. Hue Bpemenu T = 30 ¢. OnpenenuTs KOJIUYECTBO TEIUIOTHI (), BbI-
| JIeNMBIIEECs] B MPOBOJHUKE 3a mepuoj BpeMeHu ot t; = 10 ¢ 1o
T |t,=20c

Konmponvnas paooma Ne 5 «Maznumocmamuka u 31eKmpomazHemu3m»

CrnpaBeJIMBBI JIU CIEAYIOIINE YTBEPKACHUSA?

Al MarsauTHoO€e 1oJie, Co31aBaeMO€e MPOBOJJHUKOM C TOKOM, OJJTHOPOJIHO.

A2 | Ecniu BHYTpM KaTyHIKH 3aMEHMTb OJUH CEpIACYHMK Ha JPYroi, TO €€ MHIYKTUBHOCTb
YMEHbBIIUTCS.

A3 | Ilox nelicTBHEM BHEIIHETO MAarHUTHOIO MOJISI IPOMCXOAUT HAMAarHUUMBAaHNUE MarHEeTUKA.

1) [Ja, Bcerma 2)  Her, Huxorga 3) Unorna cnpaBeinBO, MHOTIA HET

B1 | [lo OeckoHEYHO MJIMHHOMY MPSIMOMY IPOBOAY TE€YET MOCTOSHHBIM 3JEKTPUUECKUN TOK
I =200 A. Ha paccrostHun ¥ = 1 M OT HEro pacrnoyiokeHa pamKa B BUJAE KBajapaTa cO
crtoponoit a = 0,01 M, KOTOpast JIEKUT B OJJHOM INTIOCKOCTH C MPOBOJAOM. UeMy paBeH I1o-
TOK MarHUTHOW MHAYKLIMU 4epe3 ATy paMKy? CuMTaTh, 4TO MarHUTHOE I10JIE€ BHYTPU HEE
OJTHOPOJIHO.
1) 5HBO 2) 2uBO 3) 4uBO 4) 6 HBO 5) 12 uBO

B2 | Ilpu yBenuueHun B 2 pa3a CHIJIBI TOKA B KaTYIIKe C MHIYKTUBHOCTBIO L = 2 'H, sHeprus
MarHMTHOrO noJjsi Bo3pocia Ha AE = 12 Jlx. Haiitu HauanbHOE 3HAUYEHUE CHUJIIBI TOKA.
1) 4A 2) 2A 3) 025A 4 1A 5 05A

B3 | AktuBHOE compoTuBieHHEe KonebaTenbHOoro kKoHrypa R = 2 OM. Kakyio MomHoCTh TO-

TpeOJIsieT KOHTYp TpH TOJJEPKaHHH B HEM HE3aTyXaroluX KoJeOaHWH ¢ aMIUTUTYHOMH
cwibl Toka [, = 0,4 A?

17




[1) 800mx  2) 400MJlxk  3) 320m/x  4) 160Mx  5) 40 m/lx

C1 ITo xoHTYpyY, IpeACTaBICHHOMY Ha pPHCYHKe, TedeT ToK [ = 8,5 A.
Haiitu BenuumHy M HanpaBieHHWE MHAYKIUM MAarHUTHOTO IOJS B
Touke O, ecnu paguychl U30THYTHIX yacTell KoHTypa R = 20 cM u

r=10cmMm.

C2 | 3aMKHYTHIf KOHTYp B BUJE paMKH IUIomanbio 0,5 M2 paBHOMEPHO BPAIIAETCS B OJHOPO/I-
HOM MarHUTHOM moJjie ¢ uHaykuen 23 mTu, nenas 20 o6opotoB B cexkyHay. Och Bpaiiie-
HUSA JISKUT B IJIOCKOCTH KOHTYpa U MEPIEeHIUMKYJsIpHA HanpaBiieHuto nojs. OnpenenuTsb
nerctytoiee 3HadeHue JJ{C B KOHTYype.

Konmponvnaa pavoma Ne 6 «Bonnoeas onmuka)

CHpaBe,I[J'II/IBBI JIY CJICAYIOIIUC YTBep)KI[eHI/IH?

Al DJIeKTpOMarHuTHas BOJIHA MEPEHOCUT YHEPTHUIO, HO HE TIEPEHOCUT UMITYJIBC.

A2 OnrTruyeckuil myTh COBNAJAAET C FEOMETPUUECKON IJTMHOM MyTH, TPOXOJAUMON CBETOM.

A3 | Iudpakuust @penens — 310 qudpaxius B HapauieIbHbIX Jydax.

A4 | DIMNTUYECKYIO MOJIAPU3ALNI0 MOXKHO IPEICTAaBUTh KaK CYIEPIO3ULUIO IBYX JIMHEH-
HBIX NOJISIPU3ALIUN.

AS I'onorpamma gaeT nBa 00bEMHBIX H300paKeHUsT 00BEKTa.

1) Ja, Bcerma 2) Her, nukormaa 3) UWHorjma cripaBeIMBO, HHOT/IA HET

B1 | JIBa KOrepeHTHBIX TOYEYHBIX MCTOYHMKA CBEeTa ¢ JUIMHON BOJHBI A = 0,5 MKM, paccTosi-
HUEe Mexay kotopeiMu d = 0,5 MM, pacroyio’keHbl NapasieIbHO 3KpaHy Ha PacCTOSHUM
L = 1w™ ot Hero. Urto Oyaer HaOmoAaTbCa B TOUKE 3KpaHa, OTCTOsIIEH HA X = 1 MM OT
LIEHTPa CUMMETpUN?

1) cBemyoe MATHO 3) MPOMEXYTOUHOE COCTOSTHHE
2) TEMHOE MATHO 4) HEBO3MOXXHO OIPEICIHUTh

B2 | Ha xpyrnoe otBepcTe pamuyca ¥ = 3 MM HaJlaeT HOPMAJIBHO TUIOCKasi MOHOXpOMaTHYe-
CKasi BOJIHA ¢ AMMHON BOJNHBI A = 750 HM. [Ipu KakoM pacCcTOSHHUU 10 HKpaHa B TOYKE
CUMMeTpUHU OyzieT HaOIr01aThCs CBETIIOE MATHO?

1) 3wm 2) 4wm 3) 5wm 4) Twm

B3 | Ha Tonkyto mieHKy ¢ mokasateneMm mpeiomiieHus N = 1,4 magaer mox yriaom 6 = 45°
MOHOXPOMAaTHUYECKUI cBeT ¢ JUIMHON BomHbl A = 600 HM. Ilpum kakoll MHHMMAaIbHOM
TOJIIIMHE TUIEHKU OyneT HalOmoaaTbesi MHTEp(EpPEHIMOHHBI MUHUMYM B OTPa)KE€HHOM
csere?

1) 125um 2) 250 am 3) 150 um 4) 300 am

B4 | Yrom Mexay miockoCTsIMU MPOTTYCKAHUS IBYX TOJIIPOUIOB paBeH 60°, a TpeTuil pacro-
JIO’KEH MEXK]y HUMM TaK, YTO €T0 INIOCKOCTb MPOITyCKaHus cocTasisieT 30° ¢ INIOCKOCThIO
IIPOIyCKaHus nepBoro nomstpouaa. Ha oTy onTtudeckyro cUCTeMy NafaceT €CTECTBEHHBIN
cBeT. KakoBa MHTEHCHBHOCTb MPOILE/IIEro cBeTa?

1) 0,09, 2) 0,061, 3) 0,03, 4 0

Cl | Ha mudpakimoHHyo pemeTky ¢ neproaoM 3,5 MKM M IIMPUHOMN mienu 1,2 MKM mamaer
HOpPMaJIbHO cBeT C ATMHON BOJIHBI 600 HM. CKOJBKO IJIaBHBIX MAaKCUMYMOB JTU(PAKIIMOH-
HOM peIIeTKH MOoMajeT B 001acTh LHEHTPAIBHOTO AU(PAKIIMOHHOIO MAaKCUMyMa OT OJIHOM
nienu?
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Koumponvnana paooma Ne 7 «Keanmosaa onmuxa

CrpaBeJTMBBI JIM CICTYIONTUE YTBEPKIACHUS?

Al IIpn HM3KOM TemImeparype TEIUIOBOE HM3IydEHHE UAECT B OCHOBHOM B BUAUMOW 4acTU
CIEKTpa, a Ipu OoJiee BHICOKOM MepexoauT B HHGPAKPACHYIO.
A2 | Umnynbc hoToHA MPsIMO MPOMOPLMOHATIECH €r0 YacTOTe.
A3 | Cuna Toka HaceleHus npu ¢ororddexre onpeaensercss MHTEHCUBHOCTBIO Ma/1al0IIEro
U3JTyYEHHUSI.
A4 | 3MeHenue IIMHBI BOJIHBI (DOTOHA MPU €r0 KOMIITOHOBCKOM PACCESIHUM OMpEelisieTcs
MaTepHaJiOM PAaCcCEHBAOIETr0 00pasia.
1)  [la, Bcerma 2)  Her, Hukoraa 3) MHHorma cupaBeIMBO, HHOTIA HET
B1 |Kak n3menunachr temieparypa abCOIIOTHO YEPHOTO Teja, €CJIM MOIIHOCTh €ro M3IyYeHUS
noBbIcHIach B 81 paz?
1) yBenuuwmiace B 9 pas 3) yBenmumiach B 3 pasa
2) yBenumumiach B 27 pas 4) yBeawuuiacs B 81 pas3
B2 | Jlapnenue cBeTa Ha TMOBEPXHOCTh IPH JHEpreTHdeckoil ocpemennoctu E, = 120 Bt/
M2 coctasuino 0,5 MkIla. Onpenenure K03 HUIMEHT OTpaXkKeHHs STOM IOBEPXHOCTH.
1) 0,33 2) 0,75 3) 05 4) 0,25
Cl | Ilpu paccesaun (GoTOHA Ha CBOOOJHOM 3JIEKTPOHE Ha yroi 60° ero ’HEprus yMCHBIIH-
Jach B 2 paza. OnpenenuTe JUIMHY BOJIHBI Magaroniero Gporoxa.
C2 | Ilpu obny4eHHH MeTajula CBETOM C JJIMHOW BOJIHBI 245 HM HaOmomaercss Gotodrddexr.

Pabota BrIxoza MeTamia paBHa 2,4 5B. Kakoe HanpsbkeHHe TOPMO3SIIEro AIEKTPHUECKO-
'O MOJISI HYXKHO NMPUJIOKHUTH K METaJTy, YTOObl YMEHBIIUTh MaKCUMaJIbHYIO CKOPOCTbH BBI-
JeTauMX (OTO3IEKTPOHOB B 2 paza?

Konumponsnas paboma Ne 8 «Keanmoesasa mexanuka u amomuan pusuxa»

CHpaBeI{J’II/IBH JIA CJICAYIOIIIUEC YTBep)KI[eHI/I}I?

Al I'unoresy e bpoinsg 0 HaNMYKUK y YaCTUIL BOJTHOBBIX CBOMCTB HEBO3MOKHO IOATBEPINUTH
IKCIEPUMEHTAIIBHO.
A2 | IlonHyto 3HEpPruI0 KBaHTOBOM YacTUIIbI HENIb3S pa3feuTh Ha KUHETUYECKYIO U MTOTEHIIU-
AIBHYIO.
A3 | CobcTBEeHHbIE 3HAUEHUS DHEPTHH YaCTHUIIBI 00pa3yroT HEMPEPhIBHBIA CIEKTP.
A4 | Ilpoekuus MOMEHTa UMITyJIbCa B KBAHTOBOM MEXaHUKE HUKOTIa HE paBHA €T0 MOAYIIIO.
1) [a, Bcerma 2)  Her, Hukorma 3) MHuorna crpaBeiMBO, HHOTIA HET
B1 |AtoMm Bogopoaa ucnyctui OTOH, COOTBETCTBYIOLIMM TpeTheil tuHuu cepuu [lamena. [Ipu
9TOM €r0 paguyc
1) ymenbmmics B 3 pasa 3) ymeHbinuics B 4 pasa
2) yBenuymics B 2 pasa 4) yBemuumiics B 3 paza
B2 | Yactuna B GECKOHEYHO TIYOOKOHM MOTEHIMAIBLHON sIME HaXOIUTCS BO BTOPOM BO30YXK-
JICHHOM COCTOSIHUM. BEpOsATHOCTh HAXOKAEHUS YaCTULbI B KPAHEN TPETH MBI
1) >1/3 2) <1/3 3) 1/3
4)  HemoCTaTOYHO JaHHBIX JJIsl OTBETA
B2 |Dnextpon B arome HaxoauTcs Ha ypoBHe 3d. Ha kakue n3 mepevnciieHHbIX HIDKE YPOBHEH

Mepexo/] 3anpenieH?
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A) 2s, B) 2p, B) 4f.

1) Ttombko A 2) Toabko b 3) Ttombko B

4)  Bce mepexo/ibl pa3pelieHbl

Cl | [Ins kakux 37€MEHTOB JUTHHA BOJHBI Ko-JIMHUM JIEKUT MEXKIy 3HadeHusMu A, = 170 nm
uAi, =200n0m?
C2 | DnekTpoH MpoIIen YCKOPSIOUyo pa3HocTh norenunanoB 200 k3B, a nporon — 10 x3B.

HaiinuTe oTHOIIEHUE ITTMHBI BOJIHBI Jie¢ bpoiisisi mpoToHA K JIJTMHE BOJIHBI /e bpoiiiis aniek-
TPOHA, €CIIM 00€ YaCTHUIIhI HAYAJIU CBOC JBUIKCHHUE U3 COCTOSIHUS TTOKOSI.

Koumponvnasa paooma Ne 9 « Quzuxa meepoozo mena u adepnasn Quzuxa»

CrpaBeyIuBbI JIM CJICIYIONIUE YTBEPKIACHUS?

Al | Cucrema TOXKIECTBEHHBIX YaCTUI] OMTMCHIBAETCS CHMMETPHYHON BOJHOBOW (DyHKIIHEH.
A2 | C noHmxeHreM TeMIIEPATypPhl COPOTUBIIEHHE TOIYIIPOBOAHUKOB PAaCTeET.
A3 | TIpuMecHBIe JJOHOPHBIE YPOBHH PACIIONIOKEHBI B HUKHEN YaCTH 3alPEIEHHOM 30HbI.
A4 | Macca paqroakTHBHOTO siJpa MEHBIIE CyMMbI MacC COCTABJIAIONIMX €0 YacTel.
AS | Tlpu npoX0KIEHUH B BEIIECTBE Y-KBAHT POKIAET SIEKTPOH-TIO3UTPOHHYIO Mapy.
A6 | CymiecTByeT Tpu pa3sHOBHIHOCTH JIEITOHHOIO 3apsa.
1)  Jla, Bcerma 2)  Her, Hukoraga 3) MHHorma crpaBeiiMBO, HHOTIA HET
B1 | DnexkTpoHHBIN ra3 HAXOAUTCS B METaJUIe MPU KOMHATHOHM Temmeparype. Omnpenenure 00-
nacth pa3MbiBaHus Ae pynkuuu depmu-/lupaxa Bonuzu yposHs @epmu. OTBET BbIpa3uTe
B 3B.
1) 11-B 2) 0,185B 3) 251025B 4) 1,85B
B2 | B pesynbrate cepun paanoakTHBHBIX PAcrafoB HENTYHUiT ‘s NP PEBpaIaeTcsl B BUCMYT
?%Bi . Kakoe KOIM4ecTBO O ¥ B-pacmaioB OH HCHBITHIBAET HPU 3TOM?
1) 7audp 2) 8aub6p- 3) S5au2p- 4) 4au2p-
B3 | Onpenennte, HACKOTBKO OTAMYAETCS DHEPTHS MOKOS atoma , Be oT sHepruu mokos supa
3TOr0 aTOMa.
1) 3,59 MaB 2) 4,61 Ma3B 3) 7,17 M3B 4) 2,05 MaB
B4 |Kakas u3 HWKENEpEUUCIEHHbBIX peakluii IPOTUBOPEYUT 3aKOHY COXPAHEHUsI MOMEHTA UM-
nynbca’?
1) p+y—-et+v, 3 et+e -y
2) nop+et+y, 4 pu —se +v.+v,
Cl | OnpenenuTe akTHBHOCTH | MT pajioHa “2RN, eCIM ero MepHoj MOoNypaciaga coCTaBiseT
3, 8 cyToK.
C2 | Haii i 295pPb -
alauTe, NCXOs U3 KalelIbHON MOJIENH, OTHOLLEHUE paguyca aapa “g,Pb Kk paguycy a1

pa SzNi.

BueaynutopHass camoctosiTenbHas paboTa OOy4aromuxcs 3aKiIiouacTcs B MpopaboTke

JICKOMOHHOI'O0 MaT€puaia, pCuICHUHU MHANBUAYAJIbHBIX JOMAIIHUX 3aaa4, IIOATOTOBKE K BBIIIOJI-
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HEHUIO JTaOOPATOPHBIX M PACUETHO-TPAPUIECKUX pabOT, 00pabOTKe Pe3yIbTaTOB ATUX padoT, a
TAK¥XKEC B IIOATOTOBKEC K KOJIJIOKBUYMAaM W KOHTPOJIbHBIM pa60TaM.

Ilpumepvt unOUBUOYATILHBIX OOMAWHUX 3A40aY
1 cemecTp

3aoaua 1 «Kunemamuka nocmynamenabHo20 u pauiameibHo20 08UNHCEHU)

Pajinyc-BeKTOp YaCTHUIBI M3MEHSAETCS 110 3aKoHy 7 = t21 + 4t] — 2k (m). Haiitu BexTOp
CKOPOCTHU U, BEKTOP YCKOPEHUS d, MOAYJb CKOPOCTH U YCKOPEHHS, a TAKKE YTOJI MEKIY STUMU
BEKTOpPaMH B MOMEHT BpeMeHu t = 2 c.

3aoaua 2 «/lunamuka nocmynamenbHo20 08UNCEHUA),

Ha Teno maccel m, nexainee Ha riaJKod rOpU30OHTAIBHOW TUIOCKOCTH, B MOMEHT t = 0
Hayaja JIeHCTBOBATh CUJIa, 3aBHUCsIAs OT BpeMeHH kak F = kt, rae k — nmoctosnnas. Hampas-
JICHHE 3TOM CHJIbI BCE BPEMsI COCTABIISIET yroJl @ ¢ ropu3oHToM. HaliTu cKOpOCTh Tena B MOMEHT
OTPBIBA OT IJIOCKOCTU U MYTh, MPOIICHHBIN TEJIOM K 3TOMY MOMEHTY.

3aoaua 3 «/lunamuka epawiamenbHo20 0BUHCEHU)

Yepes 0ok, umeromuii GopMmy 1ucka, nepekuHyT mHyp. K KoHIaM HiHypa npuBs3aiu
rpy3uku maccoit my = 100r u m, = 110 r. C kakuM yckopeHueM OyAyT ABUTaThCs TPY3UKH,
eciu macca m 6ioka paBHa 400 r? Tpenue nipu BpameHnu 0J10Ka HUYTOKHO MaJIo.

3aoaua 4 «3axkonui COXPAHeHnUusA IHepzuu, umnyibCa U MOMEeHma UMnyibca»

Yenosek cTOUT Ha ckaMbe JKyKOBCKOIO M JIOBUT pyKOH Msid Maccor m = 0,4 Kr, neTsauun
B FOPU30HTAIBHOM HampaBlIeHUU co cKopocThio v = 20 M/c. Tpaekropuss Msya MpPOXOAUT Ha
paccrosinuu v = 0,8 M OT BepTUKaJIbHOM OcH BpalieHus ckaMbi. C Kakoi yriioBoi CKOPOCTBIO U
Ha4yHET BPALaThCs cKaMmbsl JKyKOBCKOTO C 4EJIOBEKOM, OMMABIINM M4, €CJIM CYMMapHbIN MO-
MEHT HHEPIMH YENOBEKA U CKaMbH paBeH | = 6 Kr - M2?

3aoaua 5 «l apmonuueckue Konedanusn)

Yacruua coBepiiaeT rapMOHUYECKUE KOieOaHusl BIOJIb OCH X OKOJIO MOJIOKEHUE PaBHOBE-
cus x = 0. Yacrora konebanuii w = 4 ¢~1. B HEKOTOPHIIi MOMEHT KOOPAMHATA YACTHIIBI X =
25 cM u ee ckopocTh Vg = 100 cM/c. HaiiTu KoopAHHATYy X ¥ CKOPOCTb V YacCTHIIBI yepe3 t =
2,4 c Tocie 3Toro MOMeHTa.

3aoaua 6 «3amyxarouue Konedbanun»

OnHoponHselil 1uck paauyca R = 13 cm MOXKET BpamaTbCs BOKPYT TOPU30HTAIBHOM OCH,
MEPIECHINKYISIPHON K €ro IJIOCKOCTH M MPOXOJSAIIEH yepe3 Kpai aqucka. Haltu nepuo Maibix
KoJIeOaHUH 3TOTO JIMCKa, €CIU JIorapu(MUIEeCKUil IeKpEeMEHT 3aTyxanus A = 1.

3aoaua 7 «Penamueucmckas MexanuKka)

B coGcTBeHHOI crcTeMe OTcyeTa MMEETCsl MPSIMOYTOJIbHUK C COOTHOLIEHHEM CTOPOH 4:5.
B xakom HampaBieHUH U C KaKOH CKOPOCTBIO JOJIKEH JIBUTaThCS ATOT MPSIMOYTOJIBHUK, YTOOBI B
71a00paTOPHOI cucTeMe OTCUeTa OH BBITJISAACT, KaK KBajapar?

3aoaua 8 «Cmamucmuueckue pacnpeoeieHus,
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KakoBa BEpOSITHOCTH TOTO, YTO JIaHHAsi MOJICKYJIa UACaTbHOTO Ta3a UMEET CKOPOCTh, OT-
1
JIMYHYIO OT ~ Uy HE 6onee, yem Ha 1%?

3aoaua 9 «llepsoe nauano mepmoounamurku

Hexoropyto mMaccy azora cxxainu B 7] = 5 pa3 1mo o0beMy OJMH pa3 aauadaTUuecKH, JIpy-
roi pas mzorepmuuecku. HadanbHoe cocTOsIHHE B 00OMX CIy4asx OAMHaKoBO. HaiTu oTHoIIe-
HHUC COOTBCTCTBYIOIINUX pa60T, 3aTPAYCHHBIX Ha CXKXATHC.

3aoaua 10 «Bmopoe nauano mepmoouHamuxku

UYetbIpe MOJIS UI€AIBHOIO a3a CHavala U30XOPUUYECKU OXJIAIUIM, a 3aTeM U300apHuecKu
pacuIMpuiid Tak, 4YTO TeMIlepaTrypa rasa crajia paBHA NepBoHavyanbHOU. Haiitu mpuparienue H-
TPOIHH Ta3a, eClIi ero JaBJIeHHE B JAHHOM IpOIecce M3MEHUIIOCh B 1 = 4,5 pasa.

2 cemecTp
3aoaua 1 «Pacuem 3nekmpocmamuueckux noieiy

Tonkoe nmonykosblo paguyca R = 20 cM 3apskeHo paBHOMepHO 3apsiaoM q = 0,7 HKu1.
Haiitu Moynb HaNPpsSKEHHOCTH 3JIEKTPUUECKOTO OIS B IIEHTPE KPUBU3HBI ITOTO MOJTYKOJIbIIA.

3aoaua 2 «Inekmpuyeckoe noJie ¢ geujecmeey

Konnencarop emkocteio C; = 3 MK® Obul 3apshkeH 10 pPa3HOCTH TMOTeHImaioB U, =
150 B u coennHeH co BTOPBIM KOHAEHCATOPOM eMKOCThIO C; = 2 MK®, 3apsKeHHBIM JI0 pa3HO-
ctu noreHuuanos U, = 100 B. Haiitu 3apsan Aq, nepeTekumuii ¢ MiIacTUH NEPBOrO KOHIEHCATO-
pa Ha BTOpoi. Kakas rpu 3ToM BblAenuiIach SHEprus’?

3aoaua 3 «llenu nOCMOAHHO20 INEKMPUUECKO20 MOKA»

Tpu 6arapen ¢ DJIC & = 12 B, &, = 5B 1 &5 = 10 B 1 ogHAKOBBIMU BHYTPCHHHMH CO-
npotuBiaeHus MU I' = 1 OM, coeJMHEHBI MEXIy COO0OW OJHOMMEHHBIMH ToJitocaMu. CONpOTUB-
JIEHUE COEIUHUTENBHBIX ITPOBOJOB HUYTOKHO Mayo. ONpeneiauTh CHIbI TOKOB, MAYIIUX Yepe3
KaX]IyIo OaTapero.

3aoaua 4 «,Zleuafceuue 3APANHCECHHBIX Yacmuly 6 IIeKMmPUUEeCKOM U MaZHUmHOM noje)

DJIEKTPOH ABUKETCS B OJJHOPOJHOM MAarHUTHOM MoJie ¢ MHaAykiuern B = 9 mTa o BuH-
TOBOM JINHUH, paguyc KoTopoit R = 1 cM, a mar h = 7,8 cM. Onpenenuts niepuos T oOpatieHus
JJIEKTPOHA U €r0 CKOPOCTh V.

3aoaua 5 «Illocmoannoe maznumnoe noie»

ITo 1ByM AJIMHHBIM MapajuieNbHBIM IPOBOAHUKAM TEKYT B IPOTUBOIIOJIOKHBIX HAIIPaBICHUAX
Toku cunou I; =34 A u I, = 20 A. Paccrossnue mexnay nposoaamu 1o = 0,3 M. Omnpenenuts
MarHMTHYIO UHAYKIHIO B TOUKE A, yAaJ€HHOW OT NEPBOrO U BTOPOTO MPOBOJHUKA COOTBETCTBEH-
HO Ha pacctosiuus 1y = 0,17 mMmur, = 0,2 M.

3adaua 6 «InNeKMpPOMAZHUMHAA UHOYKUUA)

ToHkuil MeIHBIN NPOBOA Macco M = 1 T COTHYT B BHJI€ KBaJipaTa U KOHIIbI €r0 3aMKHY-
Thl. KBazipatr momMenieH B OAHOPOIHOE MarHuTHOE noJie ¢ uaaykuuet B = 0,34 Tu Tak, 4yTo ero
IUIOCKOCTh cocTaBisger yroi ff = 30° ¢ nuHusAMH MHAYKIUU 1oisl. OmnpenenuTb KOJIMYECTBO
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JNIEKTPUYECTBA ¢, KOTOPOE MPOTEUYET MO MPOBOIAHUKY, €CIU KBaJApaT, MOTSIHYB 3a MPOTHUBOIIO-
JIO’)KHBIE BEPIIHUHBI, BHITSHYThH B JTMHUIO.

3adaua 7 «Inekmpuueckue KoJ1e0AHUA U NePeMEHHbLI MOK)

K ceru ¢ nefictByronum HamnpspkenneM U = 100 B mogkimouniy KaTymiky, HHIYKTUBHOE
compotuBienue kotopoit XL = 30 Om u umnenanc Z = 50 Om. Haiiti pa3sHocTs a3 mexay To-
KOM U HalpsKEHUEM, a TAK)KE TEIUIOBYIO MOIIHOCTb, BBIIETISIEMYIO B KaTYIIKE.

3aoaua 8 «llonapuzayusn ceema

YacTHYHO MOJISIPU30BAHHBIN CBET MaJaeT Ha moiisipusarop. [Ipu monokeHuu mosispusaTo-
pa, COOTBETCTBYIOIIEMY MHHMMYMY IPOITYCKaHHs, HHTEHCUBHOCTh CBeTa ociabisiercss B § pas3
10 OTHOILICHUIO K Ha4danbHOW. UeMy paBHa CTeleHb MOJIpHU3alMU majatomero ceera? Ilormo-
[ICHUEM CBETa NMPEHEOPEYb.

3aoaua 9 «Unumepghepenyusn ceemogolx 011»

Cdepudeckas TOBEPXHOCTh IUIOCKO-BBITYKJIONH JIMH3BI COMPHKACACTCS CO CTEKIISTHHON
riacTUuHKOM. [IpocTpancTBO MeX 1y JIMH30M U MJIACTUHKOW 3alOJIHEHO cepoyriepoaoM. [Tokasa-
TEJIM TIPEIIOMIICHUS JIMH3bI, CEPOYIIIepO/ia U TUIACTUHKHA PaBHBI COOTBETCTBEHHO Ny = 1,5, n, =
1,63 u n3 = 1,7. Paauyc xpuBu3Hbl chepuueckoit moBepxHoctu JuH3bl R = 100 cm. Onpene-
JUTH PaNyC MATOr0 TEMHOTO KoJiblla HetoTOHA B oTpaxkeHHOM cBeTe ¢ 4 = 0,61 MKM.

3aoaua 10 «/[uppaxyus ceemogvix 6011

Mexny TOUeUHBIM HUCTOYHUKOM CBETA U 3KPAHOM MOMECTHIIM JuadparMy ¢ KpPyIrJbIM OT-
BEPCTUEM, PaJuyCc KOTOPOrO 7 MOKHO MEHATh. PaccTosHus oT auadparMel 1O MCTOYHHMKA U
skpaHa paBHbl a = 100cM u b = 125cM. OmpenenuTh IIMHY BOJHBI CBETa, €CIM MaKCUMyM
OCBEIICHHOCTH B IIEHTpe TU(PaKIIMOHHON KapTUHBI Ha dKpaHe Habmomnaercs npu 1 = 1,000m u
CIIEYIOIINNA MAaKCUMYM TIpU 75 = 1,29mm.

3 cemecTp
3aoaua 1 «Tennosoe uznyuenue»

OmnpenenuTts, Kakoe KOJMUYECTBO SHEPIHH M3IIydaeT 32 1 MUHYTY aOCOIIOTHO YEPHOE TEJI0

C MOBCPXHOCTH TLIOIIAABIO 3 CM2, €CJIM U3BCCTHO, YTO MaKCHUMAJIbHAA CIICKTpaJibHasd IJIOTHOCTb

€r0 YHEPreTUYECKOW CBETUMOCTH MPUXOINUTCA HA JUIMHY BOJIHBI B 600 HM.
3aoaua 2 «@omoiggexm»

OnpenenuTb MaKCUMAIBHYIO CKOPOCTb Vpax (POTOIIEKTPOHOB, BBUICTAIOIUX W3 METallla
npu oOnyueHun potoHamu ¢ sueprueit £ = 0,767 MaB.

3aoaua 3 «Ippexm Komnmona»

OmnpenenuTs 3HEPTHIO, NPUXOIAIIYIOCS Ha SIIEKTPOH oTaaun npu 3¢ dexre Komnrona, ec-
oM paccesHue (HOoToHa MPOMCXOMUT Ha yron 6 = m/3. DHeprus (QOTOHA MO pacCesHUs € =
0,58 M3B. Ilox kakum yriom OyAeT IBUTaThCs SJIEKTPOH OTIAYH?

3aoaua 4 «Boanoevie ceoiicmea uacmuu)

23



JlnuHa BOJIHBI M3NydaeMoro aromMom ¢oToHa coctaBisieT A = 0,6 MKM. Bpems xu3HU
atoma B B0o30yxkIeHHOM cocTosinuu T = 1078 c. OnpenenuTe oTHOIIEHNE €CTECTBEHHOMN IMPH-
HBI SHEPTreTUYECKOTI0 YPOBHS K SHEPTHH, U3Ty4EHHOM aTOMOM

3aoaua 5 «llomenyuanvnas ama»

HeliTpoH HaX0aUTCs B OJHOMEPHON OECKOHEYHO ITyOOKOH MOTEHIIMATBHON sIME IITMPUHON
[ =1071° M ¢ abcomoTHO HeMpOHMIIAEMBIMH CTeHKaMH. HaiijuTe HaMMEHbLIYIO PA3HOCTh JABYX
COCEIHMX JHEPIeTUYECKUX YPOBHEU HEUTPOHA.

3aoaua 6 «Teopua bopa»

OmpenenuTh SHEPTUIO U NOTEHIMAN HOHM3anuKu uoHa Li'™", Haxomsierocs B mepBoM BO3-
OyxneHHoM coctosiHuH. Kakoil momkna ObITh 3HEprus ¢oTroHa, yTOObI OH BBHIOMI U3 TaKOTO
MOHA DJICKTPOH ¢ KuHeTndeckoi sueprueit T = 10 3B?

3aoaua 7 «H3znyuenue amomoe»

Haiiti 1iMHYy BOJIHBI TOJIOBHOM JIMHUHM TOM CIIEKTPajbHOU cepur moHoB He', y koTopoii
MHTEPBAJ YaCTOT MEX1Y KpalHUMHU JIUHUAMH A® = 5,18-10%° ¢!

3aoaua 8 «Paouoaxmuenocmau)

AKTHBHOCTh HEKOTOPOTO PaJIMOAaKTUBHOTO MpernapaTa najaaer 3a 1 munyty B 9 pas. Omnpe-
JIeTTUTH CPEeTHee BpEeMsl KHU3HH sIIep STOTO Mperapara U ero mepuoj noxypacrnana. Kakosa Bepo-
ATHOCTH TOTO, UTO AJIPO pachaeTcs 3a MPOMEKYTOK BpeMEHH, paBHBIii 3 ¢?

3aoaua 9 «Iuepeun ceazu aopay

BbuncanTh B aTOMHBIX €IMHUIAX MAcChl Maccy sAJpa U Maccy aTOMa M30TOINA LUPKOHMS
wZI , el €ro yjiebHas 3Heprus cBs3u cocTapiseT 8,70 MaB Ha 1 HYKJIOH.

3aoaua 10 «Aoepnovie peakyuuy

Hanucats HesocTaromee obo3Hauenue B peakuun 10 B(n, x)7 Li , mpoTekaromeii B pe3yiib-
TaTe B3aMMOJICHCTBUS OYCHb MEJIEHHBIX HEUTPOHOB C TOKOSAIUMHUCS sapamu Oopa. Halitu ku-
HETUYECKHUE SHEPTUH MPOAYKTOB PEAKIIUH.

ITepeuenns 1a0opaTopHbIX padoT:
1 cemectp

1. JL p. Ne I «lIpumeHeHNe 3aKOHOB COXpPAHEHHUs JUIsl ONpENEIeHUs] CKOPOCTH TOoJjeTa
yJIN

2. JI. p. Ne 3 «OmnpeneneHrue MOMEHTOB HHEPIMHU Tl C IOMOIIBIO KPYTUIHHOTO
MasTHHKA. [IpoBepka Teopemsl LlTeitHepar

3. JI. P. Ne 4 «VccrnenoBanue BpallaTeIbHOTO JBM)KEHUS TBEPIOrO Tela BOKPYT
HENOABIKHOU OCH)

4. J. p. Ne 5 «Omnpenenenne XapakTepUCTUK 3aTyXarolluX KojeOaHWi (u3nyeckoro
MasiTHUKa»

5. JL p. Ne 7 «OnipeneneHue CKOpOCTH 3ByKa B BO3/1yX€ METOJIOM CTOSTUEH BOJTHBI»

6. JL p. Ne 11 «M3yueHne CTaTUCTUIECKUX 3aKOHOMEPHOCTEH»

7. JL p. Ne 14 «Onpenenenue nokaszarens aguadatsl Y metogoMm Kiemana u Jlesopmay»

8. JL. p. Ne 15-2 «IIpoBepka 3akoHa BO3pACTaHUS SHTPOIIUH B MPOIECCE TETUIO0OOMEHAY
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2 cemecTp

1. JL p. Ne 21 «MccnenoBanue 37€KTPOCTaTUIECKOTO OJIS ¢ IOMOIIBIO 30H1a»

2. JI. p. Ne 23 «Pacmumpenue mnpenena H3MEpPEHUS aMmIepMeTpa M BOJIBTMETpA
MOCTOSTHHOTO TOKa»

3. JL p. Ne 26 «M3mepeHne eMKOCTH KOHJIEHCATOPOB MOCTOBBIM METOIOM)

4. JL p. Ne 27 «3yueHne pe3oHaHca HAIPSYKEHUI

5. JL p. Ne 28 «OmnpeneneHre MHAIYKTUBHOCTH COJICHOMIA U MAaTHUTHOM MPOHHUIIAEMOCTH

dbeppomMaraeTuKa»
6. JI. p. Ne 35 «OmpeneneHue KOHIICHTPAllUM PAacTBOPOB caxapa M TOCTOSHHOW
BpAICHUS»

7. JI. p. Ne 32 «Ompenenenue paamyca KPUBU3HBI JIMH3BI M IIOJIOCHI IMPOIYCKaHUS
CBETO(QMIBTPA € TOMOIIBIO KoJienr HproToHay

8. JL p. Ne 34 «OmnpeneneHue [UIMHBI CBETOBOW BOJHBI M  XapaKTEPHUCTUK
TU(PPAKINOHHON PEIIETKI

3 cemecTp

1. JL p. Ne 36 «CHsATHE BOJBTAMIIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA U OINPEICICHHE
€r0 4yBCTBUTEIBHOCTH

2. JL p. Ne36A «MccnenoBaHue XapakTEpUCTHK BaKyyMHOTO (DOTORIIEMEHTaY

3. JL p. Ne 41 «MccnenoBanrie BO30YKIECHUS aTOMOB Ta3ay

4. JL p. Ne 42 «M3yuenue criekTpa u3iydeHus aroma Bojoponaa. OnpeneneHue TiaBHbIX
KBAaHTOBBIX YHCEN BO30YX/IEHHBIX COCTOSIHUNA aTOMa BOAOPOAA»

5. JL p. Ne 44 «M3yueHue 31eKTPUUECKUX CBOMCTB TBEPBIX TEI

6. JL p. Ne 51 «M3yueHune 3aKkOHOMEPHOCTEN ai-pacriaja

7. JL. p. Ne 52 «M3yuenue crieKTpa y-U3JIy4eHHs PaINOAKTUBHBIX AJIEMEHTOBY

8. JL p. Ne 53 «OmpeneneHue MaKCHUMallbHOM SHEPruu [-yacTHIl U UACHTUDUKAIHS
PaAMOAKTHUBHBIX MIPEapaToOB»

IlepeyeHb BONPOCOB K KOJUIOKBUYMAM:
1 cemectp
Kunemamuka u Ounamuka nocmynamenbHo20 u 6pauiamebHo20 08UNHCEHUA

1. TlonsTue pagmyc-BeKTOpa, CKOPOCTH M YCKOPEHHs MaTepHalbHOM Touku. CpenHue u
MI'HOBEHHBIE BEJTUUYHHBI.

2. Ilpsimas m oOparHas 3ajayn MexaHWKH. Poilb HauanbHBIX ycioBuil. [lepemenienne u
IIPOWICHHBIN IIyTh.

3. JIBmkeHue 1Mo OKPYKHOCTH. YTOI TIOBOPOTA, YIIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHE.
CBs13b YIVIOBBIX U JIMHEWHBIX BETUYHH.

4. KpuBonuHeliHOe NBIKEHHE. TaHTeHIHMAIbHOE W HOpMalibHOe yckopeHue. I[lomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. Huepuuanbhble cuctemsl orcuera. [IpuHiun otHocutensHoctu [anunes. [lepssiit 3a-
KOH HproTOHA.

6. IlonsTue cuibl, Macchl U ummysbca. [lpuaiun cyneprnosunuu. OCHOBHON 3aKOH JIH-
HaMUKHU II0CTYIIATENbHOrO ABMKEeHUs. Tperuii 3akoH HproToHAa.

7.  MOMEHT UMITyJIbCa U MOMEHT CHJIBI OTHOCUTEJIBHO TOUKU. OCHOBHOE ypaBHEHME JU-
HAaMHUKH BpalllaTeIbHOIO ABUKECHHUS.

8. Bpamienue BOKpyr HEMoOJBM)KHOW OCH. MOMEHT WHEpIIMU TBEpAOro Tema. Teopema
[ITennepa.

9. Amnasorus XapakTepUCTUK U YPaBHEHHH MOCTYNATEIbHOIO U BPALIATEIbHOTO JBUXKE-
HUS.
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3akxombl COXPAHEHRUA 6 MEXAHUKE

1. Wurerpans! aBuxeHus. CBA3b 3aKOHOB COXPAHEHUs ¢ CUMMETPHUSIMU IPOCTPAHCTBA U
BPEMCHH.

2. 3aMKHYyTas cUCTeMa. 3aKOH COXPAaHEHHS MOJIHOTO UMITYJIbCa CHCTEMBI Tell.

3. 3aKkoH COXpaHEHHUs IOJIHOTO MOMEHTa MMITyJbCa CHUCTEMBbI Tel. J[BUXkKEeHHE B IeH-
TpaJIbHOM IOJI€.

4. Pabora u momHocTh. KuHeTnueckas 3Heprusi MocTyNnaTesJbHOTO M BpalllaTebHOTO
JIBUKECHUSI.

5. KoncepBaTuBHbIE U AMcCUNIATUBHBIE CUbl. Pab0oTa KOHCEpBAaTUBHBIX U JUCCUIIATHB-
HBIX CHJL

6. IloreHuumanbHast sHEPrus. 3aKOH COXPaHEHUs MOJTHON MEXaHUYECKOM SHEPrUH.

7. CBa3p MEXIY CWION M MOTEHUUANbHON 3Hepruei. /[Ba crnocoba omnucaHusi B3auMo-
NEeNCTBUSL.

8. Coymapenue AByX Tell. YIPYrHid U HEYNPYTHH yaap.
Mexanuueckue Konedanusn

VYpaBHEeHHE rapMOHUYECKUX KOJI€0aHUM U €ro pellieHue.
XapakTepucTuku KojebaHui (aMIuTya, 4acToTa, HauanbHas (asa).
MaremaTtrueckuii 1 GU3NIECKUI MasITHUKH.
CrnoxeHue rapMOHMUYECKUX KoJIeOaHUi OJJHOTO HarpaBieHus. buenus.
CrnoxeHne nepneHIuKyIIpHbIX Konebanuii. @urypsr Jlnccaxy.
VYpaBHeHUE 3aTyXaloMX KoJeOaHU U ero pereHue.
XapakTepHUCTUKH 3aTyXaroluX KojeOaHui (Bpems penakcaiuu, jJorapudMuyeckuit
JIEKPEMEHT, JOOPOTHOCTH ).
8. DHeprusi rapMOHHYECKHUX U 3aTyXaIOMIUX KOJeOaHMHA.
9. BrmHyxeHHsle koneOanus. Pe3onanc.

ook wdE

~

Ynpyzue eonnwi

1. TlomepeuHble ¥ MPOIOJIbHBIE BOJHBI. XapaKTEPUCTUKU OeTyIIel ynpyroi BOJIHBI.

2. CKOpOCTh pacrpoCTpaHeHHsI YIIPYTHX BOJH.

3. Kiaccuduxkanus BoiH no ¢opme BOIHOBOM moBepxHOCTH. [Inmockas, chepuyeckas u
IUTMHIPUYECKas BOJTHA.

4. BonHoBoOe ypaBHEHHE. Y paBHEHUE Jlyya, YpaBHEHHUE TUIOCKON BOJIHBI, BOJTHOBOE ypaB-
HEHHE B 00IIEM BUIE

5. Hanoxenue ynpyrux BosiH. CTosi9ast BOJIHA U €€ OCOOCHHOCTH.

6. Komnebanne HATAHYTOH CTPYHBHI.

Knaccuueckaa cmamucmuxa

1. Makpocucrema. CTaTUCTHYECKUI U TEPMOJIMHAMUYECKHI MOIXOAbI K ONMUCAHUIO MaK-
pocucTeM.

2. JuckpeTHbIit HA0Op BennuuH. [ToHATHE BEPOITHOCTH M CPETHEH BETHUNHBI.

3. HenpepsiBHbI Hab0p BenuunH. OYHKIUS pacupeaeseHus cIyqaiiHON BETUYHUHBI U €€
CBOMCTBA ((pU3HYECKUI CMBICI, pacueT BEPOATHOCTEH, YCIOBHE HOPMHPOBKH, PacdeT CPEIHHUX
BEJINYMH).

4. PacnpeneneHue MoJIeKyJ IO MPOEKIMsIM ckopocTeid. Pactipenenenue [Maycca.

5. Pacnpenenenue mosexys o Moayno ckopoctu. Pacnipenenenne Makcseia.

6. HauGonee BeposiTHAsA, CpeIHSISA M CpEeIHEKBAAPATUIHAS CKOPOCTH.

7. PacnpeneneHue MoJIeKyJ MIEAIBHOTO ra3a IO BBICOTE B IOJE TskecTH 3eMiu. Pac-
npenenenue boneiimana. bapomerpudeckas popmyia.
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MKT u nepeoe nauano mepmoounamuxu

1. Monuens uaeansHoro rasza. Jlasienue u temneparypa ¢ Touku 3penus MKT. Ypasue-
HUE COCTOSIHMS MJICAJIbHOTO ra3a.

2. llonsarue creneneld cBOOOIBI MOJEKYIBl. Teopema 0 paBHOpACHpPEICICHUH YHEPIUU
0 CTENEeHsIM CBOOO/IBI.
BryTpeHHss sHEprus Kak (YHKIUS COCTOSIHUS CUCTEMBI.
PaboTa kak gyHKIUs mpoiiecca.
IlepBoe Ha4aI0 TEPMOJUHAMHUKM.
N3oTepMuyecKknii, U30XOpUUECKUN B N300apUUIECKUN MTPOIIECCHI.
Anmunabarnyeckuit mporecc. Ypaaenue [lyaccona. [Tomurponuueckue mporeccsl.

8. IlomsaTue TeruioeMKOCTH. MossipHas U yJelbHas TEIUIOEMKOCTU. TeIroeMKOCTh pH
U30IIpOLIECCaAX.

No ko

Bmopoe nauano mepmoounamuru. Iumponusn

1. Hampasnenue nporneccoB. CTaTucTUYecKuii Bec MakpococTosiHus. CyTh HEOOpaTUMO-
CTH.
Bropoe nauano repmoaunamuku. @opmynuposku Kiayznyca u Kenpsuna.
OHTponus CUCTEMBI U €€ cBolicTBa. Teopema HepHcera.
V3meHenne S3HTPOIINHU B TEIJIOBBIX IIPOLIECCAX.
OcHOBHOE ypaBHEHUE TEPMOJIUHAMUKHU. TepMOIMHAMUYECKUE IOTEHIUAIIBI.
[uxnmmueckuii mponece. Koaddumument nonezHoro AeWCTBUS TEIUIOBOM MAIIWHBIL.
[Mukn Kapno. Teopema Kapno. TepMoanHaMuueckas 1kajia TeMIepaTyp.
Craructuueckuii cMpicn 3HTponnu. Popmyna bonbiiMana.

LNk wN

2 cemecTp
dnekmpocmamuueckoe none

1. Cunsl B npupojie. Posib 31eKTpOMarHuTHOTO B3aUMOAEHCTBHSL.

2. DIEeKTPOCTAaTHYECKOE MoJie. DIeKTpuIecKuid 3apsii. CBOWCTBA SJIEKTPUIECKOTO 3apsi-
na. 3akoH Kynona.

3. HampsokeHHOCTB AJIeKTPOCTAaTHYECKOTO OIS,

4. TIpuHUIMI CYNEpPHO3UIINHU IEKTPOCTATHUECKUX MOJIEH Ul AMCKPETHOTO U HEMpPEepPhIB-
HOTO pachpeesieHHsI 3apsI0B.

5. Tlotok BekTOpa HaPSXKEHHOCTH 3NIEKTpocTaTndeckoro nois. Teopema ["aycca.

6.[ToTeHIIaTBFHOCTH JIEKTPOCTATHYECKOTO TOJs. [IpHHINT CyTepro3uIny Tt TOTEHITH-

asna.
7.PaboTa 1o rmepeMemnieHuIo 3apsijia B 3JEKTPOCTaTHUECKOM ToJie. TeopeMa o UPKYISINH.
8.CBs13b MeX/1y HalPSKEHHOCTHIO U TOTEHIIMAJIOM.
9. Teomerpuueckoe onucanue moiisi. CUIIOBBIE TUHIH. DKBHITOTCHITHAEHBIE TIOBEPXHO-
CTH.

ﬂuaﬂekmpuku u nposoduuku 6 JJ1eKmpu14eCKom nonie

1. Onekrpuyeckuil n1umnosb. J{UMoIbHBIII MOMEHT.

2. DnexTtpudeckoe nosie B auiekTpuke. [lonspusanus nuanekrpuka.

3. BexTtop anekrpuueckoro cmenieHus. JAuanekTpuueckas pOHUIAEMOCTh BEIECTBA.
Teopema ["aycca aJist AMIEKTPUKOB.

4. VYcnoBus Ha rpaHULE pa3feia ABYX IUAIEKTPUKOB.

5. DIEeKTpPOEeMKOCTh YEIUHEHHOI'O IPOBOJAHUKA.

6. Konzaencarop. D1eKTpoeMKOCTb IIIOCKOT0, CPEPUIECKOT0 U IHIMHAPHUECKOTO KOH-
JIeHcaTopa.
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CoenvHeHrE KOHAEHCATOPOB.
DHeprusi 3apssKeHHOTr0 KoHJieHcaTtopa. [ImoTHOCTh SHEpruu 3JIEKTPUIECKOr0 MO,
9. BrxiroueHue KOHJAEHCATOPA B AICKTPUUYCCKUE TISTTH.

©o

Hocmoannulit 3.1eKmpuyecKuii moK

1. Dnexrpuyeckuii ToK. [IT0THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

2. 3akon Owma B muddepeHnmanbsHoi Gpopme.

3. 3akon OMma B UHTETpaJIbHOM QopMe sl OAHOPOTHOTO y4acTKa LEMu. DINEKTPUIECKOe
HarnpsHKeHHUE.

4. ConpotuBienue npoBoaHuka. CoeJMHEHUE COMPOTUBIICHUH.

5. 3axon Oma aia HeogHOpoAHOTO yyacTka nenu. Croponnue cuibl. DC.

6. IlpaBuna Kupxroda mis pacuera pa3BeTBICHHBIX IENEH.

7. Pabota 1 MOIIHOCTb 3JEKTpUUEcKOro Toka. 3akoH /xoyns-Jlenua.

8. IlepexoaHbie mpoIECCHl B IIEMH ¢ KOHIEHCATOPOM.

Maznummnoe nonie u 31eKMpPOMACHUMHAA UHOYKUUA

1. Enunas npupoja 3JeKTPUYECKOTO K MAarHUTHOTO MOJIS.

2. VcToyHMKHM MarHMTHOTO TOJIst. MarHUTHOE 10JIe IBMKYIIETOCs 3apsaa U MPOBOTHUKA
¢ TokoM. 3akoH buo-Cagsapa.

3. TloTok m mMpKyAIMs BEKTOpa MHIYKIIMA MarHuTHOTO nosist. Teopema ["aycca u Teo-
pemMa O HUPKYIISIIIHH.

4. Cuna Jlopenua. /IBuxeHue 3apsyK€HHONW 4acTULIbI B MArHUTHOM TIOJIE.

5. Cuna Ammepa.

6. MarnuTHOe 1mose B BemecTBe. HaMarHmueHHOCTb.

7. HanpshkeHHOCTh MarHUTHOTO MOJIs. MarHuTHas MPOHUIIAeMOCTh BemlecTBa. /namar-
HETHKHU U MTapaMarHeTUKHU.

8. ®eppomarnetuxu. Pusnueckas npupojaa peppomMarseTusma.

9. 3axon anexktpomarauTHON nHAYKIMN Papazes. [Ipasuio Jlenna. BuxpeBoe anektpu-
4eCKOe MOJIE.

10. SIBnenme camomHmykuu. MHIyKTHBHOCTE. CONIEHOU.

11. DHeprust KOHTYpa ¢ TOKOM U MarHUTHOT'O TTOJIS.

3Jlel<mpuuec1<ue Kos1ebanus u nepemelmbu? MmokK

KonebarenbHblil KOHTYp. MexaHH3M BOZHUKHOBEHHUS AJIEKTPUUYECKUX KOJIeOaHU.
DHeprus MMEeKTPUYECKUX KoJeOaHUH.
3aryxatomue Kojnebanus. XapakTepUCTUKU 3aTyXalOIUX KoIeOaHuH.
PoJib akTUBHOTO CONPOTUBIIEHUS B KOJIEOATEIbHOM KOHTYpE.

5. BrHyxnennsie koneOanus. Bekropnas nuarpamma Hanpspkenuil. Pesonanc Toka. Pe-
30HAHCHAs 4acToTa.

6. CootHomenue a3 MeXIy BHEIITHUM HalpsOKEHUEM, CUIION TOKA U HaIlpsDKEHUEM Ha
Pa3IMYHBIX MJIEMEHTAX LEMN.

7. Tlepemennslit ToK. IHOYKTHBHOE U eMKOCTHOE conpoTuBieHue. [lonHoe conpoTusie-
HUE L[ENU IIPU IEPEMEHHOM TOKE.

8. eiicTByronye 3HaYeHUS CHIIbI TOKa U HaNpsyKeHusl. MOITHOCTh MPH IEPEMEHHOM TO-
ke. Koapdurnment momnocTy.

el oA

3Jlel<mpomazuumuble 60JIHbl

1. Cucrema ypaBHeHul MakcBemia kKak 0000IIeHIE pa3pO3HEHHBIX SBJICHUM JICKTpUYC-
CTBa U MarieTu3sma.
2. CgoiictBa ypaBHeHH MakcBemna. [Ipeackasanue cymecTBOBaHUS dJIEKTPOMAarHuT-
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HBIX BOJIH.

3. BonnoBoe ypaBHenue. CKOpOCTh pacpOCTPaHEHUS BOJIHBI M ITOKA3aTelb MPEIoMIIe-
HUS CPEIbL.

4. Ilnockas 37eKTpOMarHUTHAsI BOJIHA U €€ OCHOBHBIC XapaKTEPUCTHKHU.

5. DHeprus v UMIYJIbC dJEKTPOMarHuTHOM BoJiHbI. Bektop [lolinTrHra. MTHTEHCHB-

6. I[lxama 3neKTpOMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOTO JUaIa3oHa.

7. EctecTBeHHBIN U NOJAPU30BaHHBIN cBeT. Buabl nonspusanuu. CTeneHs noysipu3anuu
YaCTUYHO TOJISIPU30BAHHOIO CBETA.

8. 3akon Mamroca.

9. Tlomsipu3anus Mpu OTpaAXKECHUH U TIPEIIOMIICHHH CBETa HAa TPaHUIIE pa3jiesia TUdIJIeK-
TpukoB. Yrou bprocrepa.

10. [IBoiiHOe nydemnpenomieHue. Y CTpoiicTBo mpu3mbl Hukoms.

11. OnTuyecku akTHBHBIE BEIIECTBA. BpallieHue mIoCKOCTH MOJISIpU3aIliy CBETa IpU
MIPOXO0KICHUH Yepe3 ONTHUECKU aKTUBHYIO CPELy.

Humepgepenyun ceemosvix 6011

1. TIlousatue unreppepenuun. [IpuHun cynepno3uuu uis CBeTOBbIX BojaH. Habmronae-
MbI€ U HEHAOJII0JaeMbl€ BETMUUHBI.

2. KorepeHTHble 1 HEKOrepeHTHBIE BOJHBI. ClI0)KeHNE HHTEHCUBHOCTEH B CIy4ae HEKO-
TEPEHTHBIX U KOT€PEHTHBIX KOJeOaHuM.

3. VYcnoBus ycuiieHus U ociaaOeHus CBeTa B 3aBUCMMOCTH OT Pa3HOCTH (a3 uHTepde-
PUPYIOLINX BOJH.

4. OnTtudeckuit myTh CBETOBOTO Jyya. CriocoObl M3MEHEHUS ONTHYECKOTO MyTH CBETO-
BbIX BOJIH.

5. CBs3b ONTUYECKOM Pa3HOCTH X0Ja IBYX BOJH C Pa3HOCTBIO (ha3. Y CI0BUS MakCUMyMa
¥ MUHMUMYMa UHTep(EPEHIINH B 3aBUCUMOCTHU OT ONITUYECKOM pa3HOCTH X0/a.

6. Cxema lOHra. Ycnosus HabmoaeHus nHTepdepeHnnu. KoopauHaTel CBETIBIX U TEM-
HBIX TI0JI0C Ha DKPAaHE.

7. BpemeHHas U MIPOCTPAaHCTBEHHAs! KOTEPEHTHOCTb.

8. MHutepdepeHius B TOHKUX TUICHKAX B OTPAKEHHOM H MTPOXO/ISIIEM CBETE.

9. Cxewma g HaOmroeHus kosen HeroToHa. Paguycel CBETIBIX M TEMHBIX KOJIEI] B OT-
PaXKEHHOM U MPOXO/ISIIEM CBETE.

Jugpakuyus u oucnepcusn ceemosvix 60aH

1. SBnenue audpaxiuu. OcobeHHOCTH Mudpakiuu cBEeTOBbIX BOIH. udpakuus Opene-
151 u @payHrodepa.

2. Tpunnun Itolirenca-®dpenens. YpouieHne BEIYUCICHHN ¢ TTOMOIIBIO BEKTOPHOM
JarpamMMmBl.

3.  Hudpakuus OpeHens Ha KPYriioM 0TBepCTUH. 30HBI DpeHes.

4. Jndpakuus @payHrodepa Ha y3KOH MPsIMOIUHEHHOH 1enu. Y cI0BUs MaKCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETa OT yria Judpakiuu.

5. MudpakuumonHas pemerka. OCHOBHbIE XapaKTEPUCTHKHU TU(PPAKIIMOHHOMN PEIIETKH.
VYcnoBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

6. VYrnoBas aucrepcus U pa3zpeniaronias CriocOOHOCTh TUPPAKINOHHON PEIIETKH.

7. Jludpakuus Ha MPOCTPAHCTBEHHOM pPEIIETKE.

8. ®usnueckue NPUHIMIIBI TOJIOrpapuH.

9. ucnepcus cBera. HopmanbHas u aHoMaabHast TUCTIEPCHS.

10. BonnoBoii maker. dazoBas v rpymnmnoBast CKOPOCTH BOJIHBIL.

3 cemecTp
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JIn.

Depmu-/1

NG~ WNE

agbrwbhE NoabkowhE

NoabkowhE

1.

2

Keanmosasn npupooa uznyuenusn

TennoBoe n3myuenne abconmotTHo YyepHoro Tena. 3akoH Credana — bonbimana.
3akoH cmenienus Buna. ['munoresa Ilnanka.

OuHeprus u uMnynbsc poroHa. [aBaenue ceera.

dotordpdext. 3akonsr pororddexra. KpacHas rpanuna pororddexra.
®opmyna DiHIITEIHA. PenSITHBUCTCKUN M HEPEIATUBUCTCKUN (OTOID(DEKT.
TopM0O3HOE PEHTTEHOBCKOE U3ITyUEHUE.

A dexr Komnrona. opmyna Komnrtona.

KopmyckynsapHO-BOTHOBOH Ayalli3M CBETA.

Inemenmol K6AHMOGOU MEXAHUKU

BonnoBkIe CBOMCTBA YaCTHII.

Jlnuna BosiHbl 1e bpoiins. DkcrepuMeHTaIbHOE MOATBEPKICHUE.

[Tpunnun HeonpenenenHoctH [ elizenoepra. CoOTHOIIEHUE HEOTPEICTICHHOCTEH.
BonnoBas ¢pyHKuus 1 ee cBOMCTBA.

OcHoOBHas 3ajja4a KBAaHTOBOW MeXaHUKH. Y paBHenue [Ipénunrepa.

Yacrtuua B noTeHIHaIbHOMN siMe. KBaHTOBaHME SHEPTUH.

[TpoxoskaeHue YacTULIbI Yepe3 MOTeHIMAbHbIN Oapbep. TyHHenbHbIN 2P heKT.

Teopus bopa u uznyuenue amomos

[TnanerapHast MOAeNb aTOMA.

IToctynatel bopa.

N3nydyeHue aroma BOI0po/ia M BOAOPOAONOJOOHBIX CUCTEM.
Cunexrpanbasie cepun. Dopmyna bansmepa.

CrneKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

Amom ¢ mouxku 3penui KBAHMOBOU MEXAHUKU

KBaHTOBBIE unCIla, XapaKTEPU3YIOLINE TIOJ0KEHUE DIIEKTPOHA B aTOME.
KBaHnTOBanue sHepruu.

KBaHTOBaHME MOMEHTa UMITYJIbCA.

CnuH snextpoHa. [10HBII MOMEHT 3J1€KTpOHa.

Cxema 3HepreTu4ecKkux ypoBHEHN aTomMa BOJOpPO/a.

[TpaBuiia oTG0pa NMpu aTOMHBIX MEpPEX0iax.

3arnosHeHUE AIIEKTPOHHBIX 000JI0YEK B MHOTORJIEKTPOHHBIX aTromax. [Ipunnun Ilay-

Keanmosan cmamucmuka u 9Jlel<mp0npoeodnocmb msepdbtx men

[TpuHIMT TOKAECTBEHHOCTH OJIMHAKOBBIX YACTHII.

Bozonsr u hepmuonsl. Tpu Bula CTATUCTUKU: Kllaccuueckasi, boze-DitHiTeliHa 1
Mpaka.

CBOOOIHBIE IEKTPOHBL. DHeprus DepMmu.

30HHAs1 TEOPUS TBEPABIX TEIL.

DIIEKTPONPOBOIHOCT MOMYIPOBOJHUKOB. 3aBUCUMOCTh IMTPOBOJIUMOCTH OT TEMIIepa-

CoOcTBeHHAas U MPUMECHAs! IPOBOJMMOCTb MOJTYITPOBOIHUKOB.
DJIEKTPONPOBOIHOCTh METAJIOB. 3ABUCUMOCTh CONPOTUBIIEHUS OT TEMIIEPATYPBI.
SBnenue cBepxnpoBogumMocTu. KBaHTOBas TEOpUS CBEPXIIPOBOJAUMOCTH.

Amomnoe a0po u adepuvie peakyuu
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SBnenne paainoakTUBHOCTU. OCHOBHOM 3aKOH PaJMOAKTUBHOTO paciaja.
PaanoaktuBHBIE PSAABI.

CocTaB 1 XapaKTEepPUCTUKH aTOMHOTO s/ipa. SAepHbIE CUIIBI.

KanenpHas u o6onouednas moaenu siaep. Paguyc sapa.

Macca u Heprus CBs3u sapa. Y IeJIbHas SHEPTUs CBSI3HU.

SnepHble peakuu. DHEPrus sIEPHON PEAKIIUH.

SlnepHas sHepreTuka.

NoakowdhE

Ocobennocmu paouoaKmusHvlxX pacnaoos

1. VYpaBHeHue u 3HEpreTHUecKoe ycioBue o-pacnana. Ca3b SHEPIHM OL-UYaCTHILIBI C TIe-
pHOJOM IOJIypacnaza.

2. TyuuenbHsIid 3¢ dexT npu a-pacnane. CIeKTp o-4acTul.

3. Xapakrtep CIeKTpa Y-U3IydeHHUs.

4. TlIpouecchl B3aMMOAECHCTBUS Y-KBAaHTOB C BELLIECTBOM.

5. 3aBHCHUMOCTb MHTEHCUBHOCTHU Y-U3JIy4€HHUS OT TOJILIUHBI CJI0s BemecTBa. CpaBHEHUE
HPOHMKAIOILEH CIOCOOHOCTH PA3IUYHbIX BUI0B U3JIyUCHHUSL.

6. Tpu Buaa B-pacnana. DHepreTuueckuil crekTp B-yactui. I'unoreza HEUTPUHO.

7. 3axoHBI coxpaHeHUs rpH -pacnaze. Jlentonsl. JlenToHHbIH 3aps.
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7 OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEIEHUS MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBa

OIIK-1 — cnnocoOHOCTBIO NMPEACTABJSATH 3J¢eKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMII HAYYHYI0 KAPTHHY MHPA HAa OCHOBE 3HAHHUS OCHOBHBIX I10JI0KEHU,
3aKOHOB M METOJ0B €CTeCTBEHHBbIX HAYK M MATeMATHKH

3HaTh

— OCHOBHBIE IIOHATHS M 3aKOHOMEPHOCTH
(U3MKH, CYIIHOCTb IPOLIECCOB U SIBICHUIA,
IPUBOJALIMX K IIOHMMAHUIO COBPEMEHHOMU
Hay4YHOM KapTHUHBI MUPA

Ilepevennb TeopeTHUYECKUX BOMPOCOB K IK3aMEHAM:

1 cemecTp

1. Kunemaruka nocrymnaTtesbHOro IBMXeHUs. [loHsATHE paguyc-BeKTOpa, CKOPOCTH U
yckopenus. Hauanbusle ycnosust. [Ipsimas u oOpaTHas 3a1aun MEXaHUKH.

2. Huepumanehble cuctembl orcuera. IlonsaTre cuibl, Maccsl U uMiyiabca. OCHOBHOM
3aKOH JMHAMHUKH [TOCTYIIATEIBHOIO JBUKEHUS.

3. 3aKkoHbBI COXpaHEHHMsS B MeXaHUKE. 3aMKHYyTas CHCTeMa. 3aKOHbI COXPaHEHHs HUM-
IIyJIbCa © MOMEHTA NMITYJIbCA.

4. ]lBa cnocoba onucaHus B3aMMOJEHCTBHs. [IBM)KEHHE YacTHIbI B OJJHOMEPHOM CTa-
HuOoHapHOM 1osie. CBsI3b MEX]ly CUJION U MOTEHLHUATbHON YHEPTHEH.

5. OO6Iee NoHATHE O BOJIHAX. XapaKTEpPUCTHKH OeryIiel BoyiHbl. BosiHOBOE ypaBHEHHE
IIJIOCKON BOJIHBI.

6. Ilocrynarsl DiiHmTeliHa. 3amenneHue BpeMeHU. JIOpeHIIEBO COKpallleHUe JUINHBI.
PenaruBucrtckue nuBapuantsl. MTaTEpBan.

7. Makpocucrema. MHUKPOCOCTOSSHUE U MaKpOCOCTOsIHME cucTeMbl. CTaTHCTHYEeCKUN
noaxo. [ToHsTHE BEpOATHOCTH U CPEIHEN BEJTUYUHBI.

8. ®dyHKuMA pacnpeneneHus ciay4aiHoi BeanuuHbl. PacnpeneneHue Moiekys Mo mpo-
EKIUSAM CKOPOCTEH.

9. Monens uaeansHOro rasza. JlaBjaeHue u temmeparypa ¢ TOUKU 3pEHUS] MOJIEKYIISIPHO-
KMHETUYECKON TEOPUU. Y pPaBHEHUE COCTOSHUS UJICATIBbHOTO Ta3a.

10. IIpobnema HEOOPATMMOCTH TEIIOBBIX MPOILECCOB. DHTPONHUS CHUCTEMBI U €€ CBOM-
ctBa. Teopema HepHcra.

11. Cratuctuueckuii Bec MakpococTosHus. Cyrb HeoOparumoctu. CraTHCTHYECKHH




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

cmbica dHTponuu. @opmyna bonsimana.
12. I'paHuibl NPUMEHUMOCTH MOJENIN UACAIbHOIO ra3a. YpasHenue Ban-nep-Baanbca.
N30TepMBI peanbHOro rasa.

2 ceMecTp

1. Cuupl B3auMOJEHCTBUS B IpHUpoOAE. DieKTpocTathyeckoe mnoisie. 3akoH KysoHa.
HanpsiKeHHOCTb 3JIEKTPOCTaTUYECKOT0 1ouisd. [[puHIMI Cyneprno3uIyH.

2. Tlorenmman. Teopema 0 MUPKYIALUU BEKTOPA HANPSHKEHHOCTH 3JIEKTPOCTATHUECKO-
ro nosst. CBsi3b MEX/ly HaPSKEHHOCTBIO U IOTEHIIMAJIOM.

3. Dnexktpuyeckuii TOK. [ImoTHOCTH TOKa. YpaBHEHHE HeNpephIBHOCTH. 3akoH Oma B
muddepernmranbHon hopme.

4. EnuHasg npupoja 3J1eKTpUYecKkoro u MaruutHoro nosis. Ilone neuxymerocs 3apsaa.
[IpuHLMD cynepno3uLuy MarHUTHBIX nosiel. 3akoH buo-Casapa.

5. llorok u nupKyasLus BEKTOpa MHAYKLIMU MarHUTHOro noiisi. Teopema ['aycca u teo-
pema 0 HUPKYJISLUN.

6. 3akoH anmekrpomarauTHoW mHAyknuu Dapanes. [Ipaswno Jlenma. BuxpeBoe aiek-
TPUUYECKOE TOJIE.

7. Cucrtema ypaBHeHUH MakcBesia Kkak 0000111eHNEe pa3pO3HEHHBIX SIBICHUN 3JIEKTPH-
4yecTBa U MarHeTusma. MarepuanbHble ypaBHEHUS.

8. CaoiicTBa ypaBHeHHd MakcBema. [Ipenckasanue CymecTBOBaHHS JJICKTPOMArHUT-
HBIX BOJIH.

9. Cmoco0OsI monspu3anyu ecTecTBeHHOTo cBera. [Ipusma Hukons. Bpamenue miocko-
CTH MOJISIPU3ALIMN CBETA MPU IPOXO0XKAECHNN Yepe3 ONTUUECKU aKTUBHYIO CPELy.

10. IlIkama >MeKTPOMArHUTHBIX BOJIH. OCOOCHHOCTH ONTHYECKOro jauama3oHa. [Tokasa-
TENb NPEIOMIIEHUS CPEIBI.

11. Cxema IOnra nns Habmonenust uHtepdepeHuru. BpeMeHHas u npocTpaHCTBEHHAs
KOI'€pEHTHOCTb.

12. Ssnenne mudpakmwn. dudpakmus Openens u Opaynrodepa. [Ipuniun [olirenca-
Dpeneis.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

HepequL TCOPETUICCKHUX BOIIPOCOB K 3a49€TY:

3 cemecTp

1. TemnoBoe m3mydenue tena. 3akoH Credana-bonpnmana. 3akoH cmenienus Bumna.
I'unoresa I1naunka.

2. ®otoHsl. [laBnenue cBera. KopmycKynspHO-BOJIHOBOM JTyallu3M CBETa.

3. BonHoBsie cBoiicTBa yactull. JlimHa BosHb e bpoilig. DxcnepuMeHTanbHbIE TOI-
TBEP>KJI€HUS TUIIOTE3bI e bpoiins.

4. Ilpunuun nHeompeneireHHocTH. CooTHolieHue HeompeneneHHocteil ['eiizenbepra.
OcobeHHocTH npolecca U3MEPEHUs B KBAHTOBOI MEXaHUKE.

5. ®usuueckoe UCTOJIKOBaHUE BOJH Je bpoiinsa. BomHoBas ¢yHKIMS U ee CBOICTBA.
[110THOCTH BEPOATHOCTH OOHAPYKEHUS YACTHIIBI.

6. OcHoBHas 3a/1aya KBaHTOBOI MexaHHWKH. HectalnonapHoe u ctalinoHapHOE ypaBHE-
Hue lpénunrepa.

7. TIpoxoxkJIeHHe 4acTHUIlbl Uepe3 MOTeHIHaTbHbIN O0apbep. TyHHENbHBINA AP PEKT.

8. [Ilmanerapnas monenb aroma. [loctynarel bopa. KBaHTOBaHHME SHEpPruu BOIOPOJIO-
10JI0OHON CHCTEMBI.

9. Vpasuenue llpenunrepa st atoma Bojopona. KBaHToBaHHe MOMEHTa MMITYJIbCA.
IIpaBuna otOopa.

10. Crun snextpoHa. KBaHTOBBIE YHCIIa, OMMCHIBAIOIINE COCTOSIHUE DIIEKTPOHA B aTOME.
KpaTtHOoCTb BBIpOXKI€HUS DHEPreTUUECKUX YpoBHEH. [Tpunnun [Taymnu.

11. [lpuHIMO TOXIECTBEHHOCTH OJUHAKOBBIX yacTHll. bo3oHbl M pepmuonsl. KBanTto-
BBIE paCIIPEIECIICHNUS.

12. CBoOoHBIC 3JEKTPOHBI B MeTaiuie. DHeprust ®epmu. 30HHAS TEOPHS TBEPIBIX TEI.

13. Macca u sHeprus CBsI3U aTOMHOTIO siipa. 3aBUCUMOCTh YJENTbHOW SHEPTusi CBSI3U OT
MaccoBoro yucia. O0osouedyHast MoJIesb sSapa.

14. Tpu Buna B-pacnaga. DHeprerudeckuil cnekTp B-uactuu. Helrpuno.

15. Knaccudukamus sneMeHTapHbIX yacTull. Jlentonsl. JlenTonHslii 3aps.

16. Anponsl. bapuonsslii 3apsin. KBapkoBasi MOJIENb aIpOHOB.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

YMmeTs

— TOHHMMAaTh COBPEMEHHYIO Hay4HYIO KapTu-
HY MHpa C TOYKH 3pEHHS KIACCUUECKOH Ppu3u-
KU Y KBAaHTOBBIX IPECTaBICHUN

Hpumepbl IK3AMEHAUUOHHBIX NPAKMUYECKUX 3a0anuii:

1. OpHoponHBIN CTep)KeHb Maccoit M = 5 Kr, pacnoyIoKEHHBI BEPTUKAIBHO, MOXKET
BpalaThCs BOKPYT OCH, IPOXOAIICH Yepe3 ero BEpXHUM KOHell. B cpenuHy cTepkHs mona-
naeT myns maccoit m = 10T, jeTsmas ropu30HTANIBLHO CO cKopocTeio v = 103 m/c, u 3a-
crpeBaeT B HEM. OnpeaenuTb KHHETHUECKYIO0 SHEPIHIO CTEPXKHS cpa3y Hocie yaapa.

2. PensTuBUCTCKUI 37EKTPOH MMeeT KMHETHYecKyro 3Hepruio T, = 0,34 MaB. Ompe-
JIEJIUTh CKOPOCTh, ¢ KOTOPOM OH JBMkeTcss. CUMTAaTh SHEPTUIO MOKOS BJIEKTPOHA M,C% =
0,511 M»aB.

3. VYraekucnslii raz B koiauuyectse v = 0,8 mMoieil HarpeBaroT M300apHUYECKU TaK, YTO
ero o0bEM yBenuuuBaercs B N = 3,1 paza. Onpenennute U3MEHEHUE SHTPOIIMU B 3TOM IIpOLEC-
ce.

4. ]JlBa GECKOHEYHO JUIMHHBIX NPSAMBIX MPOBOJA CKpEIIEHBbI MoJ MmpsAMbIM yrioMm. Ilo
mpoBojiaM TekyT Toku |1 = 80A u l2 = 60A. Paccrosaue d mexay mpoBogamu paBHo 10 cwm.
OTIpeNIeNIUTh MAarHUTHYIO MHJYKIMIO B B TOUKe, OMHAKOBO yJaleHHON OT 00OUX MPOBOIHU-
KOB.

5. Konebarenbublit koHTyp umeer emkocts C = 10 Mx®, unayktuBHOCTb L =25 MI'H 1
akTuBHOE compotuBiieHne R = 1 Owm. Uepe3 ckoibKO KOJIEOAHUN aMITUTY/la TOKa B 3TOM
KOHTYpPE€ YMEHBIIIUTCS B € pa3?

6. Cser ¢ A = 589 HM magaer HOpMaAIEHO Ha AU(PAKIMOHHYIO PEHIETKY C TEPHOJOM
d = 2,5 MkM, conepxaityto N = 10000 mtpuxos. Haiitu yrinoByro mmpuHy AuQpakiuoH-
HOT'O MAaKCMMYMa BTOPOTO MOPSAKA.

Bnanets

— TIOJNHOCTHIO C(OPMHUPOBAHHBIM TPEJICTaB-
JICHUEM HW IIOHHMMAaHUEM HaquOﬁ KapTI/IHI)I
MHpA, AIEKBATHOM COBPEMEHHOMY YPOBHIO
3HAaHUH

Hpumepbl IK3AMEHAUUOHHBLX RPAKMUYECKUX 3a0anuii:

1. Yacrtuma maccel my = 0,1 Kr, IBIXymascs cO CKOPOCThIO ¥ = 3 M/C, HCHbITalIa
YIOPYyTroe coyapeHue ¢ MOKOUBIIEHCS yacTuilel Mmaccel m, = 0,2 Kr. OnpeaenuTs Kakyr Ku-
HETHUYECKYIO0 YHEPTHUI0 MpHoOpena BTOpasi YacTHIlA, €CJIU MepBasi OTCKOYHIIA O] MPSIMBIM YT-
JIOM K CBOEMY NIEPBOHAYAIILHOMY HAIPABJIEHUIO.

2. OmpenenuTh CKOPOCTh MOJIEKYJ a30Ta, MPH KOTOPOi 3HaYeHHe HYHKIIMH pacrpeie-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

nenus MakcBemna npu temneparype T; = 400 K Oyzner TakuMm ke, Kak U Ui TeMIEpaTypbl
T, =500 K.

3. HpeanbHbI 0IHOATOMHBIN ra3 COBEPUIAET LUK, COCTOSALINMA U3 ABYX U30XO0P U JIBYX
n3orepM. Hanbospimas 1 HauMeHbIas TeMreparypbl nukina coctaBisaioT Ty = 400K u T, =
300 K, a nanbonpmuii 06beM B n = 4,5 pasza npesblliaeT HauMeHblui. Onpenenure Kod¢-
(ULUEHT M0JIE3HOr0 JEHCTBUS TAKOIO LIUKJIA.

4. KBagparHas mpoBOJIOYHAST paMKa PACIONIOKEHA B OJHOW TUIOCKOCTH C JIMHHBIM
IPSIMBIM [IPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapajienbHbl IpoBoay. [lo pamke u npoBoxay Te-
KyT oauHakoBble TOkU | = 1 kKA. Onpenenuts cuiny F, neficTByrollyl0 Ha paMKy, eciu OJiu-
JKaillas K MpoBOy CTOPOHA paMKU HaXOAMUTCS Ha PaCCTOSIHUM, PABHOM €€ JIJIUHE.

5. Konup! nemnu, coctosieil U3 mocieoBaTeIbHO BKIIIOUEHHBIX KOHJIEHCATOpa U aK-
TUBHOTrO conpotusiieHus: R = 110 Om, noacoeAMHUIN K IEPEMEHHOMY HAIPSKEHUIO C aMILIHU-
TynHbIM 3HaueHueM Um = 110 B. [Ipu 3ToM ammuinTyna ycTaHOBUBIIETOCS TOKa B LENU Im =
0,50 A. Haiftu pa3zHocTb (pa3 MeXy TOKOM U I10JIaBa€MbIM HAIIPSKEHUEM.

6. Ily4ok ecTecTBEHHOIO CBETa MaJaeT Ha CUCTEMY M3 JIBYX IOCIIE€AOBATEIbHO PACIO-
JIO’)KEHHBIX TOJSPU3ATOPOB, YroJd MEXAY IUIOCKOCTSIMH IPOIMYCKaHHS KOTOPBIX COCTaBISET
30°. KoaddurmeHT moriomeHus mepBoro nojsipu3atopa cocrarisier 10%, a Broporo — 20%.
Kakas 4acTh MHTEHCHUBHOCTH CBETA IPOMIET YEPE3 ITY ONTHUECKYIO CUCTEMY?

OIIK-3 — cnocoO0HOCTHIO BHISIBJSITh €CTECTBEHHOHAYYHYI0 CYHIHOCTH NMP00JeM, BOSHMKAIOLIUX B X0/ie Npo(deccHOHATIBHON 1esiTeIbHOCTH, NPUBJIEKATH
AJIsl UX pelieHus1 (PUM3MKO-MaTeMaTHYeCKMii annapar

3HaTh

— OCHOBHBIE 3aKOHBI (PM3UKU B 00JACTH Me-
XaHUKHU, CTAaTUCTUYECKOW (PU3UKU U TEPMOJIU-
HaMHUKH, 2JEKTPUYECTBA U MarHeTu3Ma, BOJ-
HOBOW Y KBaHTOBOW ONTHKH, aTOMHOU U SIAEP-
HOM (u3uKM U PU3MKU TBEpAOro Tena, TpaHu-
bl IPUMEHUMOCTH 3THUX 3aKOHOB M (pusmue-
CKYI0 CYIIHOCTh SIBJIEHUH W IPOILIECCOB, IPO-
UCXOJSAIINX B IPUPOJE;

— METOJbl aHAJIM3a U MOJETUPOBaHUs (pu3u-

Hepe‘leﬂb TCOPETUYCCKHUX BOIIPOCOB K IK3aMEHaM:

1 cemecTp

1. JIBwxeHue Mo OKPYKHOCTH. YTOI OBOPOTA, YIIIOBasi CKOPOCTh M YTIIOBOE yCKOpe-
Hue. CBs3b YIVIOBBIX U JINHEHHBIX BEIUYHUH.

2. KpuBonuneitHoe aBmkeHue. TaHreHIMATbHOE U HOpMaTbHOE yckoperue. [TomHoe
YCKOpPEHHE. YTOI MEXKYy CKOPOCThIO U YCKOPEHUEM.

3. MoMeHT UMMyIbca U MOMEHT CHJIBl OTHOCUTENHFHO TOUKH. OCHOBHOE ypaBHEHUE JIH-
HAMUKH BpallaTEIbHOTO IBUKEHHUS.
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YECKUX MPOLIECCOB;

— METO/Abl U MOAXOAbl K TEOPETUUECKOMY U
AKCTIIEPUMEHTAIBHOMY HCCIICJIOBAaHUIO, TIPH-
MEHsIEMbIe B (DU3HKE U PACIIPOCTPAHSIONIHECS
Ha JIpyrue o0JacTu 3HAHUI

4. BpaiueHue BOKpYT HENOABM)KHOM ocu. MoMeHT uHepuu. PacueT MOMEHTOB HHEp-
uuu npocthix Tei. Teopema lteitnepa.

5. PaGora u MomrHOCTh. KMHETHUYECKAS SHEPTHUS MOCTYNATEIBHOTO U BPAIaTEIbHOTO
JIBYDKEHUSL.

6. Konceparususie cuibl. LlenTpansnoe nosne. [lorennmansHas sHeprust. 3aKOH CO-
XpaHEeHUs IOJTHON MEXaHUYECKON SHEPrUH.

7. T'apmonmueckue xoneOaHus. AMIUIMTY/A, YaCTOTa, HaYaIbHas (a3a. Maremaruye-
CKUH U (pU3NYECKUI MasITHUK. DHEPIrysi FapMOHUYECKUX KOJIEOaHHH.

8. 3aryxaromme konebaHus. XapaKTEPUCTUKH 3aTyXaHHUs. JHEPTHs 3aTyXaOMINX KOJIe-
OaHMiA.

9. Hanoxenue ynpyrux BoiaH. CTosigas BoJiHA B ee 0coOeHHOCTH. Konebanue HaTsIHY-
TON CTPYHBI.

10. PensruBuctckuii umMmynbe. CBs3b MAcChl, SHEPTHH U UMITYJIbCA YACTULIBL. DHEPTHSI
ITOKOSI. 3aKOHBI COXPAHEHHUS IIPU PEIATUBUCTCKUX CKOPOCTSIX.

11. PacnpeneneHnre MOJIEKYJI 110 MOAYIIO ckopocTu. Hanbonee BeposiTHast, CpeaHss U
CPEIHEKBAIpaTUYHAs CKOPOCTH.

12. PacmpeneneHne MOJIEKYIN WACaTHHOTO ra3a Mo BEICOTE B TOJIE TshKecTH 3emiu. ba-
pomMeTpudeckas ¢popmyIa.

13. TlonsTHe cTeneneit cBOOOIB MOJIEKYIBI. Teopema o paBHOpacIpeAeIeHIHH YHEPTHN
10 CTETEHSAM CBOOO/IBI.

14. BuyTpeHHss sHeprus Kak QyHKIHs COCTOSIHUSA cucTeMbl. [lepBoe Havano TepMoau-
HaMUKH.

15. PaGora kak ¢pyHkuus npouecca. Mzoxopuueckuit, u3o0apuueckuii 1 H30TepMuye-
CKHMH ITPOLIECCHI.

16. TTonsTue TermmoeMKocTH. TermI0eMKOCTh IPH U30XOPHYECKOM U H300apHIECKOM
nponeccax. [TocrosiHHas anuadatsl.

17. Anmabatnueckuit npornecc. [lepBoe Hauano TepMOIUHAMUKY AJIs aAMa0aTHUYECKOTrO
npouecca. YpasHenue [lyaccona.

18. Huximueckuit mporiecc. KoapduimeHT mone3Horo 1eHCTBHS TEIJIOBON MAIIHHEIL.
Bropoe nauano tepmoanHamMuku. @opmynuposku Knayszunyca u KenbpuHa.
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19. OcHoBHOE ypaBHEHHE TEPMOAMHAMUKU. DHTPOIUS UeaTbHOTO ra3a. M3menenue
SHTPOIHUHU IIPU U30IIPOLIECCaX.

20. Huxna Kapno. Teopema Kapno. Tepmoannamudeckas mkaina tremmneparyp. Tpoiinas
TOYKA BOJBI KaK penepHas TOUKa.

2 cemecTp

1. Cunosble nunu. [TIoTOK BeKTOpa HAIPSHKEHHOCTH AJIEKTPOCTATUYECKOTO 1osist. Teo-
pema ["aycca.

2. OmnextpoemkocTb. Kongencaropel. CoequHeHHE KOHIEHCATOPOB. DHEPrUs KOHCH-
catopa. DHeprust 3JeKTPUUECKOT0 MOJIs.

3. Conpotuienue npoBoAHUKOB. CTOpoHHHE cUiibl. 3ak0oH OMa B HHTETPATIbHOM
dbopwme.

4. TIIpasuna Kupxroda s pacuera pa3BeTBICHHBIX Lieneld. MOIMIHOCTh TOKA. 3aKOH
Hxoynsa-Jlenuna.

5. Cuna Jlopenua. Cuna Ammepa.

6. SIBneHune camoMHAYKIMH. HIYKTHBHOCTH. DHEPTUs KOHTYpa ¢ TOKOM. DHEPTHUs
MAarHUTHOTO TOJIS.

7. Konebarenbnbiit KOHTYp. CBOOOHBIE TAPMOHMYECKHUE U 3aTyXAIOIIHNE dIIEKTpUYe-
CKHue KoJjieOaHus. DHeprus KojaeOaHuil.

8. BrHyXIeHHBIE dNIeKTpUUecKne Koebanus. BekTopHas auarpamma HanpsHKeHHH.
Pe3onanc Toka.

9. TlepemenHslid TOK. MHIYKTUBHOE U EMKOCTHOE CONPOTHUBIICHUE. MOIIHOCTH B IIETTH
IIEPEMEHHOT0 TOKa. JIeMCTBYIONINE 3HAUEHUS TOKA U HAIIPSHKEHUS.

10. Dnexrpudeckoe mose B BemiecTse. [lomspusarust qudaekTpuka. BekTop anekrpude-
CKOTO cMelleHus. J{nanekTpruyeckas IpoOHUIIaeMOCTh BEIIECTBA.

11. MaruutHOe mosie B BemecTtBe. Hamaranmuennocts. HanpspkeHHOCTh MATHUTHOTO TI0-
7. MarauTHasi IpOHUILIAEMOCTh BelecTBa. DeppoOMarHeTUKH.

12. DnexTpoMarHuTHBIC BOJTHBI. BoHOBOE ypaBHeHHEe. CBOWCTBA 3JIEKTPOMATrHUTHBIX
BOJIH.

13. Tlmockast 3JIeKTpOMAarHuTHasi BOJIHA M €€ OCHOBHBIC XapaKTEPUCTHKH. DHEPTHsI U UM-
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IIYJIbC AIEKTPOMATHUTHON BOJIHBI.

14. EcrtecTBeHHBIN U MOJISPU30BaHHbBIN CBET. CTENEeHb MOISPU3alUU JUHEHHO MOJISPH-
30BaHHOTO CBETa. 3aKOoH Matoca.

15. TMonspuzanus npu OTpaKEHUH U MPEIOMIICHUN CBETa HA TPaHulIe pa3jiesa TUdJIeK-
TpUKOB. YTo0J bprocrepa. J[BoliHOE nydenpesioMIICHHE.

16. KorepentHsie BonHbl. IHTepdepeHins cBeToBbIX BOJIH. C0XKEeHHEe HHTEHCUBHOCTEH
B CJIy4ae HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJIECOaHHIA.

17. Onrtuyeckas pa3HOCTh X0/a. CBsI3b ONTUYECKON PA3HOCTH X0/1a AIBYX BOJIH C Pa3HO-
CTBIO (pa3 MeX1y HUMH. Y CIIOBUSI MAKCHMyMa M MUHUMYMa.

18. Unrepdepenuus B ToHKUX ruieHkax. Habmonenue koner HproToHa B OTpaKeHHOM U
MIPOXOJISLIIEM CBETE.

19. Mudpaxus Openens Ha kpyriom otBepcTur. 3oubl Openens. ['padudeckuii meton
CIIOKEHUSI aMILIUTY/.

20. Mudpakuus OpayHrodepa Ha y3Koi mpsMosnHeiHol menu. {udpakunonsas pe-
1IeTKa KaK COBOKYITHOCTh KOHEYHOT'O YHUCIIa IeNeH.

Hepeqeﬂb TCOPETUYECCKHUX BOIIPOCOB K 3a4€TYy:

3 cemecTp

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

2. Paccesnaue hoToHa Ha cBOOOIHOM 3ekTpoHe. Dopmyra Kommnrona.

3. Yacruna B 0THOMEpHOI GECKOHEUHOH MPsMOYroJIbHON MOTEHIHANbHOM AMe. KBaH-
ToBaHHe d3Hepruu. CoOCTBEHHBIE (DYHKIUN COCTOSTHUS YaCTHIIBI.

4. KBaHTOBBIN rapMOHUYECKUI OCLIHIUIATOP.

5. Hznyyenue Bogopoonoo0HbIX cucteM. CrieKTpaibHbIE CEpUU aTOMa BOJIOPOAA.
O6o6menHas ¢popmyna baasmepa.

6. CrekTpsl MHOTOAJIEKTPOHHBIX aTOMOB. 3aKOH Mo3Jn.

7. DIeKTpONpOBOAHOCTb METAIUIOB M MOTYIPOBOJIHUKOB. CBEPXIPOBOAUMOCTb.

8. SBnenme pammoaktuBHOCTH. OCHOBHOM 3aKOH PaJMOaKTUBHOTO pacnajaa. [locTosH-
Has pacnaga. [lepuon nonypacnaja.
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9. CocraB 1 XapakTepuUCTHKH aTOMHOTO sifipa. KanenpHas moaens. Pazmep u criuH si-

pa.
10. SnepHsble peakuuu. DHEprus peakuu. Peakuy qeneHus 1 CHHTEe3a Sep.
11. PapmoaxTtuBHBIE psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JlydeHus saep. inuHa cBo-

0o1HOTO TIpo0era o.-4acTHII.
12. OcobenHoctu y-u3nydenus siiep. IlpoxoxkieHne y-KBaHTOB Yepe3 BEIeCTBO.

Ymerp — TPUMEHATh (PU3MYECKHe 3aKOHBI U (HU3H-

KO-MaTeMaTUYCeCKH amnmapar JUlsl peIIeHUs
3aa4 B paMKax (DU3UKHA U CMEXKHBIX JUCIHU-
TUTHH;

— HCIOJB30BaTh (PU3MUYCCKUE MOACTH IS
OIIMCAHU peabHBIX IIPOLIECCOB;

— HU3SMCPATH (1)I/I3I/I‘~I€CKI/IC BCJIIMYUHBI C IIOMO-
b0 PUOOPOB, MPOU3BOAUTE OOPAOOTKY IKC-
NEPUMCHTAJIbHBIX JAaHHBIX W aHaJIU3UpPOBATH
MOJTy4YeHHBIEC PE3yIbTaThI

Hpumepbt IK3AMEHAUUOHHBLLX NPAKMUYECKUX 3a0anuii:

1. Tsépmoe Teno BpamaeTcs BOKPYT HEMOABUKHOM ocH 110 3akony @ = 12t — t3(papg).
Haiiti cpeiHio yrioByIO CKOPOCTh (@) M CpeHee 3HaUYCHHE YrIIOBOTO YCKOPEHUs (€) B Mpo-
MeXyTKe BpeMeHH OT 0 0 OCTaHOBKH.

2. Yacruia coBepimaeT rapMOHHYECKHE KojteOanus 1o 3akony X = A sin(wt + ¢,). Ha
pPacCTOSHUU X1 = 5 CM OT MOJIOKEHUS] pAaBHOBECHUS YaCTHIIA UMEET CKOPOCTh V; = 8 cM/c, a Ha
paccTosiHuu X, = 3 CM ee CKOpocTh v, = 10 cM/c. HailTu 1iukianyeckyro 4acToTy U aMIUIUTY-
Iy KOJIeOAaHWUW YaCTHIIBI.

3. Hexoropoe KOJIMYECTBO WAEATBHOIO ra3za MpH H30XOPHOM OXJaxaAeHUM Ha AT; =
20 K ormaer konuuectBO TemiaoThl @ = 48 x/lx, a nmpu u3zobapHOM HarpeBaHuu Ha AT, =
10 K monyuaer Q, = 40 k/[xx. Omnpenenure, CKOJIBKO CTETEHEW CBOOOJBI MMEET MOJEKyna
3TOrO rasa.

4. DuexTpudeckoe TMoJe CO3AaHo JABYMs OECKOHEUHBIMH MapallIeTbHBIMU TUIACTHHAMM,
HECYIIMMHU PAaBHOMEPHO pPACHpEeIeNeHHbIN M0 IUIOMAAN 3apsii ¢ MOBEPXHOCTHBIMU IUIOTHO-
cramu o1 = 2 aKn/M? 1 o = —5 aKin/m%. OnpeienuTh HalpsHKEHHOCTD TTONS MEXLy MIACTHHA-
MU U BHE IacTuH. [TocTpouTh rpadyik M3MEHEHUs HAPSHKCHHOCTH BJIOJb JIMHUH, TIEPIICH/IH-
KYJISIPHOM TJTAaCTHHAM.

5. B ogHOpoaHOM MarHMTHOM Tone ¢ uHAYKIueH B = 0,35 Ta paBHOMEPHO ¢ 4acTOTOU
n = 480 mun"! Bpamaerca pamka, cogepxkamas N = 500 BuTkoB miomansio S = 50 cm? Ockb
BPAICHHS JISKUT B IJIOCKOCTH PAMKH M TIEPIICHIUKYJSPHA JTHHUASIM WHAYKIHH. ONpenennTh
MakcuManbHyr J/1C HHIYKIUHA €max, BOSHUKAIOIIYIO B PaMKE.

6. Ilnmockast MOHOXpoOMaTHUECKasi CBETOBAsl BOJIHA MaIaeT HOPMAJILHO Ha nuadparmy ¢
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3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHoyHbIe CpECTBA
KOMITETCHIIUH
JBYMsI Y3KHMH IICJISIMH, OTCTOSIIMMHU JApyT OT apyra Ha d = 2,5 mM. Ha skpane, pacnosioxeH-
HoM 3a auadparmoii Ha | = 100 cMm, obpasyercs cucrema nHTEphEPEHIIMOHHBIX T0j0¢. Ha Ka-
KO€ PacCTOSIHUE U B KaKyl0 CTOPOHY CMECTSITCS 3TH IMOJIOCHI, €CIIM OAHY U3 IlIeJiel MepeKpPhITh
CTEKJISHHOM TuTacTHHKOM TonmiHoi h = 10 mxm. ITokaszarens npeaomienus crekiaa n = 1,5,
Bnanets —  OIIBITOM PELIEHUs] TUIIOBLIX U 0OJIee CIIOXK- Ilpumeput IK3aMeHAYUOHHBIX NPAKMUYECKUX 3A0OAHUIL:

HBIX (PU3UUECKHX 3a]1a4;

— HaBBIKAaMH DPa0OTHI C (PU3NYECKUMH MpH-
O6opamu 1 000pyOBaHUEM;

— MCTOAaMHU MPOBCACHUA (1)I/I3I/I‘-IGCKI/IX HU3MCEe-
pEHUii, pacueTa BEJIMYMH U aHAIHM3a MOIYyYCH-
HBbIX JaHHBIX

1. Koneco BpaiaeTcst BOKpYI' HENOJBH)KHOM OCH € IOCTOSIHHBIM YIJIOBBIM YCKOPEHUEM
£ = 0,25 pag/c?. Yepes kakoe BpeMs IOCIE Hadada BPAlIEHMs BEKTOP IIOJHOTO YCKOPEHHS
FOYKH Ha 0007e Koseca OyIeT cocTaBisATh yroil 6 = 45° ¢ BEKTOpOM CKOpOCTHU?
2. Tonkwuii 00py4 paaumycoM R = 1 M mojBemieH Ha BOUTHIN B CTEHY T'BO3/Ib U KOJIEOIIET-
Csl B IJIOCKOCTH, MapajuieabHoi creHe. Onpenenuts nepuoa T MajblX 3aTyxarollux KoseOaHui
bOpyua, eciu Koapduiuent 3atyxanus f = 0,7 ¢ 1.
3. JlBa monst aprona, Haxojsmerocs npu temneparype 300 K, agmaGatmuecku cxanu
rak, 4ro oobeM ymeHblwics B 3 pasza. Haiitu Temneparypy nocie cxatus u paboTy, KoTopas
DblJIa COBEpIIIEHA HaJ| Ta30M.
4. TlpocTpaHCTBO MEXIYy OOKJIaKaMH IUIOCKOI'O KOHJEHCATOpa 3aloJIHEHO IOCIe10Ba-
[€IbHO BYMSI TUDJICKTPHUYCCKUMU ciosiMu 1 1 2 ¢ TonmmuHamu d1 v 02 ¥ ¢ TPOHHUIIAEMOCTAMHE &1
1 &. [lmomans kaxmaoi oOkIaaku paBHa S. HaliTn eMKoCTh KOHCHCATOPA.

5. CKOJIBKO METpOB TOHKOT'O NMPOBO/IA HAJI0 B3ATh JUI U3TOTOBJIEHUS COJICHOMUA JJIMHBI
o = 100 cm ¢ unaykTuBHOCTRIO L = 1 MI'H, ecniu auameTp CedeHHs COJCHOM]Ia 3HAYUTEIHHO
MEHBIIIE ero JITMHbI?
6. HaiiTn MUHUMaNBHYIO TOJINMHY TUIEHKH C MOKa3aTesieM npenomienus 1,33, mpu ko-
ropoit cer ¢ anuHON BoaHBI 0,64 MKM HCHBITHIBAET MAaKCUMaJIbHOE OTpa)kK€HHE, a CBET C JJIU-
HoMl BOJTHBI 0,40 MKM HE OTpakaeTcsi COBCEM. YTOJ NaJeHus cBeTa paBeH 30°.

OIIK-5 — cnoco0GHOCTHIO 00padaThIBATh M MPEACTABIATH JaHH

bI€ OKCIICPUMECHTAJTBbHBIX HccaeI0BaAHUH

3HaTh

— METOAbl U TMPUEMBbl SKCIEPUMEHTAIBHBIX
MCCJIEIOBaHUN U 00pabOTKH WM3MEpPEeHHH, Me-
TOAMKY pacyeTa CpeAHEKBaJpaTUUYECcOu Io-
FpeHIHOCTH 158 )IOBepI/ITeJ'II)HOFO I/IHTepBaIIa

Hepeueub meopemu4ecKux 60onpocoe:

1. dusnueckas BeTUYMHA U €€ U3MEPEHUE
2. Knaccudukanus ommOoK n3MepeHui
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AJIIEMEHT [Tnanupyemble pe3yabTaThl O0yUCHHSI O1eHOYHBIE CPEICTBA
KOMITETECHIINH
3. HopmanbeHoe pacnpeneneHue pe3yabTaToB U3MEPEHUN
4. HaxoxaeHue CpeIHEro 3HAUYCHHUS W3MEPSIeMOW BEIMYMHBI M CPEIHEKBAJAPATHUYHOTO
OTKJIOHEHUS
5. Koaddumuent CThrofeHTa U TOBEPUTEIHHBIA HHTEPBAJ
6. AOCOMIOTHas M1 OTHOCHTENbHAS IOTPEIIHOCTH
7. OmpeneneHue MOrPEeUTHOCTH MPH KOCBEHHBIX N3MEPEHHSIX
8. IIpaBuna moctpoeHus rpaduKOB IKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH
9. MeToa HaUMEHBIITNX KBAJAPaTOB
10. OdopmiteHuE pe3ynIbTaTOB U3MEPCHHI U COCTABIICHUE OTYETA
Ymers — CTpoUTh TpaUKH SKCIEPUMEHTAIBHBIX ITepeuens J1adopaTopHBIX padoT:
3aBHCUMOCTEH B JIIOOBIX KOOpAHMHATaX C IO-
MOIIIbIO TMPOTPAMMHBIX CPEJICTB, PAaCCUUTHI- 1 cemectp
BaTh (M3MYECKHE BEIUYMHBI M ONPEICISATH
JIOBEPHTETbHBIH HHTEPBA, COCTABIATH OTYET 1. JI. p. Ne 1 «IlpumeHeHHE 3aKOHOB COXPaHEHHUsI JUIs ONPECICHUsI CKOPOCTH TIOJIeTa
¥ JIEJIATh BBIBOJIBI T10 PE3YJILTATAM M3MEPEHHI [Tyt
Brarers  aBLIKAMI O6haG i 2. JI. p. Ne 3 «OrmpeneneHne MOMEHTOB WHEPLUHM TeJl C HOMOILIBIO KPYTHUIBHOTO
pabOTKU PE3yNbTaTOB (PU3H

YECKUX U3MEPEHUN C MOMOUIBI0 KOMIIBIOTED-
HBIX CPEJCTB, OCTPOEHUsI IPaPUKOB, pacyera
bu3MYECKUX BEIUYUH U TOTPEITHOCTEN H3Me-
pEHUI U aHaIM3a NOJYYEHHBIX JaHHBIX

MaaTHHKA. [IpoBepka Treopemsr [lITeitnepan

3. JI. P. Ne 4 «MccnenoBanue BpallaTebHOTO JBM)KEHUS TBEPAOTO Tela BOKPYT
HETIOJBUKHON OCH»

4. JI. p. Ne 5 «Omnpenenenre xapakTepUCTHK 3aTyXarolluX KojeOaHui (uznueckoro

MasiTHHKa

JI. p. Ne 7 «Onipenenenune CKOpOCTH 3ByKa B BO3/1yX€ METOJIOM CTOSIYEN BOJIHBI»

JI. p. Ne 11 «M3yueHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

JL. p. Ne 14 «Onpenenenue nokaszarens aguadatsl Y metogom Kiemana u Jlezopmar

JI. p. Ne 15-2 «IIpoBepka 3aK0Ha BO3pacTaHHS SHTPOITUHU B TPOIECCE TEIIOOOMEHa»

2 cemecTp

1. JI. p. Ne 21 «MccnenoBanue 37I€KTPOCTATHUECKOTO TOJIS C IIOMOILBIO 30Ha»
2. JI. p. Ne 23 «Pacmmpenue mpenena H3MEpeHHS aMIlepMeTpa W BOJBTMETpA
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o~ w

oo

3

IIOCTOSAHHOTI'O TOKa»

. JL p. Ne 26 «3mepeHne eMKOCTH KOHJAEHCATOPOB MOCTOBBIM METOI0M)

. JL p. Ne 27 «MI3ydeHue pe3oHaHca HapsHKEHU»

JJL p. Ne 28 «Ompenenenrie  MHAYKTUBHOCTH — COJICHOWJA W MAarHUTHOM
MPOHUIIAEMOCTH (heppOMarHeTHKa»

JL p. Ne 35 «Omnpenenenue KOHLEHTpallMM pPAcTBOPOB caxapa M IOCTOSHHOM

BpalliCHUA»

JL p. Ne 32 «Ompenenennie paauyca KPUBU3HBI JTUH3BI U TIOJIOCHI MPOIYCKAHUS
CBETOMIBTPA C IOMOIIBIO KoJiell HproToHa

JL p. Ne 34 «Ompenenenve JAIuHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
TU(PPAKIUOHHOM PEIICTKI

ceMecTp

1. JI. p. Ne 36 «CHsiTHEe BOJIBTaMIIEPHBIX XapaKTEPUCTUK (OTOITEMEHTA U ONpe/ieeHue

A 0D

0o N o O

€T0 9YYBCTBUTCIIBHOCTHU»

. JL. p. Ne 36 A «MccnenoBanue XapakTepUCTHK BaKYyMHOTO (DOTOIIEMEHTa»

. JL. p. Ne 41 «MccnenoBanue BO30yKA€HHSI aTOMOB ra3a»

. JL. p. Ne 42 «M3yueHue criekTpa u3nydeHus aroma Bojgopoaa. OnpeneneHne riiaBHbIX
KBAaHTOBBIX YHCEN BO30YXKIEHHBIX COCTOSIHUN aTOMa BOJOPOAa»

. JL p. Ne 44 «M3yuenue 31neKTpUUECKUX CBOMCTB TBEPABIX TEI»

. JI. p. Ne 51 «M3yueHue 3aKkOHOMEpPHOCTEH o-pacrajia

. JL p. Ne 52 «M3yuenue cekTpa y-u3aydeHHs paJHOaKTUBHbBIX SJIEMEHTOB

. JL p. Ne 53 «Ompenenenne MakCUMaIbHOM SHEPruM [-4acTHIl U WACHTHU(HUKAIMS
paJMOAaKTUBHBIX TPENapaToB)
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0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMUSL:

CornacHo y4yeOHOMY IIaHy BUAAMH IPOMEXYTOUHOM aTTecTaluu no Aucuurinie «du-
3WKa» SBISIOTCS JBa dK3aMeHa M 3a4eT. DK3aMEHBI MPOBOJISATCS B YCTHOM (hopMe Mo dK3aMeHa-
[IMOHHBIM OMJIeTaM, KaXK]IbIi U3 KOTOPBIX COAEPXKUT JIBa TEOPETHUECKUX BOIIPOCA U OJIHO IpaK-
TUYECKOE 3a/aHue (3agady). TeopeTndeckue BOMPOCH! MO3BOJISIIOT OLIEHUTh YPOBEHb YCBOEHUS
oOydJaroluMuCsl 3HaHWM, a MPAKTUYECKUE 3a/laHds BBIABISAIOT CTENEHb CPOPMHUPOBAHHOCTU
YMEHHI U BIIAJICHUN. 3a4eT MPOBOIUTCS B BUAE COOECEIOBAHMS 110 TEOPSTUYECKUM BOIIPOCAM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA.

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oy4yaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHI[MI1, BCECTOPOHHEE, CUCTEMaTHYEeCKOe U IIyOOKOe 3HaHUE yuel-
HOTO MaTepualia, CBOOOIHO BBIMOJIHSACT MPAKTHUECKUE 3a/IaHUsI, CBOOOIHO ONEpUPYET 3HAHMS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CII0KHOCTH.

— Ha OLEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss TeMOHCTPUPYET CPEIHUH YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JOIYCKAIOTCS He-
3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPH BBIMOJHEHUH MPAKTHUYECKUX 3a/aHUM,
NepeHoce 3HaHUI U YMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYALIUU.

— Ha OILICHKY «YAO0BJIETBOPUTEIBLHO» (3 Oamia) — 00yJyaromuiicst JEMOHCTPUPYET TTOPOTO-
BbIil ypoBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIHMI: B X0/Ie€ KOHTPOJIBHBIX MEPOIPUATHI JOIMyCKa-
IOTCSI OIIMOKH, TPOSIBIISICTCS OTCYTCTBHE OTAEIBHBIX 3HAHWW, YMEHUH, HABBIKOB, 00yJaromunics
WCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU NPU HUX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OILICHKY «HeyI0BJIeTBOPUTEIbHO» (2 6amia) — o0yJaromuiicss 1eMOHCTPUPYET 3Ha-
Hus He Oonee 20% TeopeTHyecKkoro Marepuana, 10MyCcKaeT CyIEeCTBEHHbIE OIIMOKH, HE MOKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ady.

— Ha OIICHKY «HeYyJOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiics HE MOXET MOKa3aTh
3HAaHUS Ha YpPOBHE BOCIPOM3BEAEHUS M 00BACHEHHs MH(OpMAIMM, HE MOXKET NOKa3aTh WHTEN-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHueanus 3auema:

— Ha OLEHKY «3a4TeHo» (3-5 0autoB) — 00yUarOIIUICS MOKa3bIBaeT CHOPMHUPOBAHHOCTD
KOMIIETEHIIMH, HaJTMuue TBEPJbIX 3HAHUN MPOTrpaMMHOI0 MaTepHaia, TpaMOTHOE M JIOTHYecKoe
U3JI0KEHNE MaTepralia Ipy OTBETE, JOMYCKAIOTCS HE3HAUYNTEIbHBIC OINOKH, YBEPEHHO HCITPAB-
JsieMble TOCJIe JOTTOJHUTEIBHBIX BOIIPOCOB, MPABUIIbHBIC ACUCTBUS MIPU JIEMOHCTPALIMN YMEHHH
Y HAaBBIKOB.

— Ha OILICHKY «He 3a4TeHo» (1-2 Oama) — 00yyaromuiics MoKa3bIBaeT, YTO Pe3yNbTaT 00y-
YeHHsT HE JIOCTUTHYT, KOMIIETEHIIMA He c(HOpMUpOBaHBI, HE MOXKET NPEIbSIBUTH 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS MH(POPMAIIUH, J1aXKe C MOMOIIbI0 HABOASIIUX BOIPO-
COB, HE CITOCOOEH MPOJIEMOHCTPUPOBATh YMEHUS M HABBIKH MTPHU PEIICHUH MPOCTEUIIHX 3a/1a4.



8 YueOHo-MeTou4YecKOe M MHPOPMAIMOHHOE o0ecniedeHue TUCIIUTLITHHBI (MOILYJIsT)

a) OcHoBHas JIuTepaTrypa:

1. Jemumuenko, B.1. ®usuka : yueonuk / B.W. Jlemunuenko, U.B. Jlemuauenko. — 6-¢

u3n.,mepepad. u gom. — MockBa : MHOPA-M, 2016. — 581 c. - Pexum pocryma
https://znanium.com/]. — (Beicmiee oOpa3oBanue: bakamaspuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : osaektponnsiid. - URL:

https://znanium.com/catalog/product/469821 (nara obopamenus: 02.11.2020). — Pexxum nocryma:
0 TIOJIITHCKE.

2. Ky3nenon, CU.®uzuka: Mexanuka. MexaHndeckue KoyieOaHUsS U BOJHBL. MOJEKy-
asipHas gusuka. Tepmonunamuka : yued. mocobue / C.U. Ky3nenos. — 4-e uza., ucnp. v 101, —
Mocksa : Byzosckuii yueonuk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By-
30Bckuii yuebnuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - Tekct : anekrponHbiid. - URL:
https://znanium.com/catalog/product/412940 (mata oopamienus: 02.11.2020). — Pexxum nocryna:
IO TIOJIITHCKE.

3. Kysuenos, C.11. ®uzuka: OCHOBBI 3JIEKTPOJANHAMUKU. DJIEKTPOMArHUTHbIE Kojeba-
HUS 1 BOJIHEI : y4ue0. mocodue / C.1. Ky3nenos. — 4-e¢ uzn., ucmp. u gom. — Mocksa : By3oB-
ckuii yueOnuk ; MHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By30Bckuii yueOHUK) ;
ISBN 978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MHD®PA-M, online).
- Tekct : anextponnsiit. - URL: https://znanium.com/catalog/product/424601 (nara oOpamieHus:
02.11.2020). — Pexxum pocTyma: 1o MOAMUCKE.

4. Ky3nenos, C. 1. ®usuka. BonHosas ontuka. KBaHnTtoBas nmpupoaa u3inydeHus. DieMeH-
THI aTOMHOM U siiepHol ¢usuku: YuedHnoe nocodue / Kysnenon C.U., Jlugep A.M.-3 u3j., nepe-
pab. u gon. - MockBa :ByzoBckuil yueonux, HUL[ MTHOPA-M,2015-212¢. ISBN 978-5-9558-
0350-0. - Tekct : anextponHsii. - URL: https://znanium.com/catalog/product/438135 (nara 06-
pamenus: 02.11.2020). — PexxuM goctyna: mo moJucKe.

0) lonosiHuTeILHAS JIUTEPATYypa:

1. IMaBnos, C. B. Obmas ¢usuka: cOopHUK 3a1a4 : y4e0. nmocobue / C.B. [1aBnos, JLA.
Ckunerposa ; nox pea. C.B. I1aBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. — (Breicuee
oOpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-013262-4. -
Tekcr : anmextponHbiit. - URL: https://znanium.com/catalog/product/923812 (mata oOpamieHwus:
02.11.2020). — Pexwum q0CTYyIIA: 11O TOAMKCKE.

2. Koukun, O. Il. Coopuuk 3anau no ¢usuke : npaktukym / FO. II. Kouxun, U. IO.
borauesa ; MI'TVY. - Maraurtoropck : MI'TVY, 2018. - 1 sanextpoHn. ont. auck (CD-ROM). - 3ari.
c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568. pdf&show dcatalogues/1/1515
209/3568.pdf&view=true (mara oOpamenus: 02.11.2020). - MakpooObekt. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-1162-8. - Cenenus goctynHbl Takke Ha CD-ROM.

3. ®u3uKa TBEpJOro Tesla, aToMa U aTOMHOTO si/ipa : yueOHoe nocobue [ By30B] / C. A.
byrakos [u np.] ; Marautoropckuii roc. rexundeckuii yu-T um. I'. Y. Hocosa. - MarauToropck :
MITY wum. I'. WU. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true (mara oOpamenus: 02.11.2020). - MakpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.

B) Meroanyeckue yKazaHus:

1. Mexanuka. MonekymnsipHast pu3nuka U TepMOJAMHAMHKA : JabopaTopHbIi mpakTukyMm / E.
H. Acranos, 3. H. botuesa, JI. C. lomxenkosa u ap. ; MI'TY. - Maruutoropck : MI'TY, 2016. -
1 omektpon. ont. guck (CD-ROM). - 3arm. ¢ turyn.  oakpana. - URL:


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://znanium.com/catalog/product/923812
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.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/1/1130
121/2420.pdf&view=true (mara oOpamenus: 02.11.2020). - Maxkpooodbekr. - Tekcr
3JIEKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

2. Beuepkun, M. B. DnektpocTatuka u IOCTOSHHBIN TOK : TpakTukym / M. B. Beuepkun,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, UH-T 3HepreTuku u aBromMatuku, Kad. ¢usuku. -
Marnuroropck : MI'TY, 2012. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ TuTy:n. 9kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara oo6pamenus: 02.11.2020). - Makpoobbekr. - Tekcr
ANIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

3. Cauenko, 0. U. Ilepemennslii Tok : maboparopubiii npaktukym / 10, U. CaBuenko, O.
H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY . - Marauroropck : MI'TY, 2018. - 1 snexTpoH.
OmT. JIUCK (CD-ROM). - 3ara. c TUTYIL. 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true (mara o6pamenus: 02.11.2020). - Maxkpoobdbekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-1151-2. - CBenenus nocrynusl Takxke Ha CD-ROM.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

Haumenosanue 110 Ne norosopa Cpok neicTBUS JTUIIEH3UI
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager cB000HO pactpocTpansemoe [10 | 6eccpoyno
7Zip CBOOOJTHO PACTIPOCTPAHIEMOE 0eCcCpovHO

IIpodeccnonanbHbie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMBbI:

1. HaumonanbHast uHpOpMallMOHHO-aHAIUTHYECKAs cucTeMa — Poccuiickuil MHIEKC Hayd-
Horo rutupoBanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

2. Tlouckomas cucrema Axamemus Google (Google Scholar). - URL:
https://scholar.google.ru/.

3. Hudopmanmonnas cucremMa — Eqnnoe okHO JocTyna K MHQOPMALMOHHBIM pecypcam. —
URL: http://window.edu.ru/.
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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
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 TUCHHIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘leCKOC obecreyeHne JUCHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUHU

OcHallieHue ayuTOpun

VY4eOHble ayJUTOpPUN JUIS TPOBE-
JICHUS 3aHATUH JICKIIMOHHOTO TUIA

MynbTUMEIMIHBIE CPEACTBA XpaHEHUs, Iepefadyd |
peAcTaBiIeHNs HHPOPMALIUU.

VYyeOHast ayauTopusi IS TPOBE-
JIeHUs J1abopaTopHBIX padort: Jla-
OopaTropusi MEXaHHUKH, MOJEKY-
JSIpHOW (DUBUKUA M TEPMOJWHAMHU-
KU

JlaGopaTopHble yCTAaHOBKH, W3MEPUTEIbHBIE HPUOOPHI
JUTsI IPOBeIeHuUs 1a00paTOPHBIX paboT:

1. bannucTuyeckne MassTHUKH.

2. Mastauk O6epoeka.

3. Ou3nvecKuil MasTHUK.

4. Jlocka I'anpTOHA.

5. JJaboparopHasi ycTaHOBKa JIJIsl KCCIIEIOBAHUS pacIipe-
JIEJICHUS TEPMOAJIEKTPOHOB 10 MOYJII0 UX CKOPOCTH.

6. JlaboparopHasi yCTaHOBKA /IS ONPEIEICHUS MMOKa3a-
Tenei aquabdartel y Metonom Kinemana u Jlezopma.

7. JlabopaTopHasi yCTaHOBKa JUIsl POBEPKU 3aKOHA BO3-
pacTaHus SHTPOMUU B mpouecce Auddy3uu ra3zoB Ha
MO/JIEJIH NEPEMEIINBAHNS IapOB.

8.JIabopaTopHasi ycTaHOBKa /Jisi IPOBEPKH 3aKOHOB BO3-
pacTaHus SHTPOIIMHU B IIPOLIECCE TEIIOOOMEHA.
9.YcranoBka abopaTopHasi Ui U3y4eHUs! 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"

10. YcraHoBka nabopaTopHasi JUIsl MCCIEOBaHUS Tel-
noeMkoctu TBepaoro tena "MO-TET-M".

11. YcranoBka nabopaTopHasl Ui OINpeNeNeHusl YHU-
BepcalibHOM razoBoil nocrosuHoil "M®-OI'TI-M".
12.Cten n1abopaTopHbIi ra30BbI€ MPOLIECCHI.

13. MepuTenbHbIIl HHCTPYMEHT.

YyeOHass ayauTopus IUisl TPOBE-
JIieHus J1abopaTopHBIX pabot: Jla-
Oopatopusi DJIEKTpUYECTBA U OIl-
THUKHA

JlabopaTtopHble YCTaHOBKH, H3MEPUTEIbHBIE MPUOOPHI
JUISL IPOBEJICHUSI TA0OPATOPHBIX padoT:

1.JTaGopaTopHasi yCcTaHOBKa MJIsi HCCIIEOBAHUS DJICK-
TPOCTATUYECKOI0 MOJISl C TOMOILBIO OJMHAPHOTO 30H/A.
2. YcraHoBKa JJi LIYHTUPOBAHUS MUJLTMAMIIEpPMETpa.

3. YcraHoBka naboparopHas Ui ONpeiesieHuss MHAYK-
TUBHOCTHU COJICHOU]IA U MAarHUTHOW MPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTtopHasi JUisl U3YYSHHUsS pe30HaHCa
HaIpsKEHUN U ONpeIeeHUs] UHAYKTUBHOCTH

5. JlabopaTopHasi yCTaHOBKaA JIJIsI U3y4EHUS JIJTUHBI CBE-
TOBOM BOJIHBI U XapaKTEPHUCTUK TUGPAKIIMOHHON pe-
IETKH.

6. JlabopaTopHasi yCTaHOBKa JJIsl ONIpeNIeTICHHs paanyca
KPUBU3HBI JIMH3BI U JTTHHBI CBETOBOM BOJHBI C TIOMOIIIBIO
koJier; HerotoHa.

7. JlabopaTopHasi yCTaHOBKA JIJIsl OTIPEEICHUS KOHIICH-
Tpaluu pacTBOPOB caxapa U MOCTOSIHHOM BpaILEHUS.

8. McTouyHMKY MUTaHUSI TIOCTOSIHHOTO TOKA.

9. Marasun emkocteit Time Electronics 1071.

10. Marasun emkxoctu P-513.

11. Mara3un unayktuBHocteil Time Electronics 1053.
12. Mara3unsl conpotuBiennii P-33.

13. Mynbtumerpsl uppossie MAS-838.
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Tun u Ha3BaHUE ayJUTOPUHU

OcHalueHue ayuTopun

14. MynsTumerpsl APPA 106,203,205.

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

17.MepuTenbHbIi HHCTPYMEHT.

VueOHast ayauTOpus Ui IPOBE-
JeHus 1abopaTopHbIx padot: Jla-
OopaTopusi aToMa, TBEPIOrO Tena,
sapa

JlaBopatopHble YCTaHOBKH, H3MEpUTEIbHBbIE MPUOOPHI
JUIS IPOBE/ICHUS TAOOPaTOPHBIX paboT:

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

2. YcraHOBKa AJ1sl U3YYEHHsI CIIEKTpa aToMa BOJ0poia U
orpeieNieHus MOCTOssHHON Punbepra.

3. YcraHoBka J1abopaTopHasi AJisi ONpeiesieHus] MOTEH-
1yasna Bo30y>KIeHHUs rasa.

4. YcTtaHoBKa AJis OINpeIeNeHusl JJIMHbI poOera 4acTuil
B BO3/IyXe.

5. U3meputens ckopoct cueta YUM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocmmnorpad nByxkananeHbiii GOS-620 FG.

9. MepuTenbHbIH HHCTPYMEHT.

Y4eOHble ayJUTOpUN UIS TPOBE-
JEHUSl TPAKTUYECKUX 3aHATHH,
TPYIIIOBBIX M HWHIUBHIYAJIBHBIX
KOHCYJIbTAlIMM, TEKYLIEro KOH-
TPOJIA M IPOMEKYTOUHOM arTe-
cTanuu

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

ITomemenus IS CaMOCTOSITEIb-
HOU paboThl 00yUAIOIIHUXCS

[Tepconanbubie kKoMIbIOTephl ¢ maketom MS Office, ¢
BBIXOJIOM B VHTEpHET M C JOCTYHNOM B 3JIEKTPOHHYIO
WH(pOPMaAIIMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCUTE-
Ta.

Ilomemenne s XpaHeHUs U
npoduIakTU4eckoro o0CITy)HBa-
HUSl y4eOHOro 00opy10BaHuUs

Cremnaxu JUIsl XpaHeHus: y4eOHO-METOAMYECKON OKY-
MEHTalUH, CTeJUIaXH U celdBbl s XpaHEeHHUs y4eOHOTro
000py0BaHusl, MHCTPYMEHTHI Il PpEMOHTa 000py10Ba-
HUSL.
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