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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3acefanuu kapeapsl DOu3UKU

[Iporokom ot 20 . Ne
3aB. kadenpoii .M. donrymux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonrymnﬂ

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

[Iporokonm ot 20 r. Noe
3aB. kadenpoii AM. Jonrymun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

IIporokom or 20 . Ne
3aB. kadenpoii AM. Jonarymun

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM Toy Ha 3acefaHuu kapeapsl Duznku

[Iporokom ot 20 1. Ne

3aB. xadenpoit I[.M._I[onrynmn




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

1) mpuobpeTreHre CTyIeHTaMu 3HaHUK 00 OOIIMX 3aKOHOMEPHOCTSIX SIBJICHHI
MIPUPOBI HAa OCHOBE (PU3MUECKUX MPUHIUIIOB, TO3BOJISIIOIIMX OPUEHTHPOBATHCS B IIOTOKE
HAy4YHOM U TEXHUYECKOM nHpopManuu u 00ecreunBaroIuX BO3MOKHOCTD UX
WCIIOJIb30BaHUS MIPU PEILICHUH MPUKIIAIHBIX 33/1a4, a TAK)KE B HAYYHOU U MPOU3BOACTBEHHOMN
NeSITeNIbHOCTH;

2) hopMupoBaHHE YMEHHUM ONEPUPOBATH MOHATHAMHU, 3aKOHAMU U MOJICIISIMU
busuky;

3) pa3BHUTHE Y CTYICHTOB Hay4YHBIX MPEICTABICHUNA O €AMHON (PU3HUECKOM
KapTUHE MHpa.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummna Ou3nka BXOAUT B 4aCTh YI€OHOTO IJ1aHa (POPMUPYEMYIO YIaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUI 00pa30BaTENbHON MPOTPaAMMBI.

JIist u3ydeHusl TUCIUTUITMHBI HEOOXOTUMBI 3HAHUS (YMCHHUS, BIIAJCHHS ),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

I'eomeTpus

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

Anrebpa

OnemeHTapHas pU3UKa

MaremaTuueckuii aHaJIn3

Huddepenunanbabie ypaBHEHUS

3nanus (yMEHHUs, BIAJICHUS ), TIOTYYEHHBIC PY U3YUECHUHU JAaHHOUW TUCIMUILTAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

Metoauka oOyueHus (pu3nKe B IIKOJIE

[Tpou3BoacTBEHHAs - IPAKTUKA IO MOJIYYEHHUIO MTPO(hecCHOHaTbHBIX YMEHUN U OIIbITA
npo¢eCCUOHATBHON IEATETLHOCTH

MeTtoinka opraHu3alui BHEYPOUHOU JESATEIbHOCTH 110 MaTeMaTuKe U (pu3nKe

[TpakTHKyM 10 pelIeHHIo 3a7a4 MOBBIIICHHON CI0KHOCTH IIKOJIBHOTO Kypca GU3HKU

[TpousBoacTBEHHAs - eAarornyeckas MpakThKa no  (usnke

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOAYJIs) M INIAHMPYeMbIe pe3yJbTaThbl 00y4eHust

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayssl) «Pu3nka» oOydaromuiics J0KeH
o0yafiaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

ITK-1 CriocoOeH peann30BbIBaTh MEIarornYecKuii MpoIece ¢ UCIOIb30BaHHEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B OPraHU3aIMsIX CPEJHEro 00IIero
o0pa3oBaHUs

[IK-1.1 OlLleHUBaET MEIarorMueCcKy0 CUTYAIUIO C MIO3UITUH HEOOXOIMMOCTH 1
BO3MOYKHOCTH €€ KOPPEKITU!

[1K-1.2 Pemaet oOpazoBaTenbHbIE 331a4U HA OCHOBE COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHIA

I1K-1.3 OcyiecTBISIET KOHTPOJIb PE3YJIbTATOB U KOPPEKTUPOBKY

MeJaroru4eckoro Bo3IeHCTBUS

I1K-2 CriocobeH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHH pa3padaThiBaTh U peain30BbIBATH
METOAMYECKOE 00ecreyeHne y4eOHbIX (PU3NUECKUX JUCIUIUINH

[1K-2.1 AHaIM3UpyeT akTyalbHbI YPOBEHb MOATOTOBKU 00YYaIOIIUXCS IO
($U3NUECKUM IUCIUILITMHAM, ONIPEEIIeT 30HY UX OJMXKaiIero
pa3BUTHSA




[1K-2.2

Pemraer Ha ocHOBe COBpeMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH 3a/1aun
10 TUTAHUPOBAHMIO, Pa3paboTKe M pean3aluy IporpaMM yueOHbIX
($U3NUECKUX TUCIUIUIMH

I1K-2.3

Ocy1ecTBIsieT KOHTPOJIb PE3yJIbTaTOB O0yUEHUS yJalIuxcs 1o
bu3nYECKUM AUCIUIIITMHAM




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHUI] 252 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 123,5 akaj. yacos:
—aynurtopHas — 116 akaj. 4yacos;

— BHEayIMTOpHas — 7,5 akaj. 4acos;

— camocTosTenpHas pabora — 57,1 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3k3aMmeny — 71,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
o KOHTaKTHas paboTa E z dopma TeKyIero
Pasznen/ tema 3 (B aan. uacax) E:: E‘ Buz . KOHTPOIA Kon
g 3 © | caMOCTOSITEIbHOM |  yCIIeBaeMOCTH U
JUCIIUILIAHB 3 2 = " KOMIIETEHLINN
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. O =
1.
Pa6ora ¢
KOHCIIEKTaMH, IIK-1.1, TIK-
1.1 Mexanuka 14 14 6 pelieHne Otuer o /13 1.2, TTIK-1.3,
WHAUBHUYaJTBHBIX IIK-2.1
3a7a4
PabGoTa ¢
1.2 MonekynsipHO- KOHCIIEKTaMH, IK-1.1, TIK-
KAHETUYECKast TCOpHUs U 12 12 6 pelieHue Ortuer mo /13 1.2, [IK-1.3,
TepMOJUHAMUKA WHAUBHUIYAJTBHBIX [1IK-2.1
7 3a7a4
PabGora ¢
1.3 DiteKTpHCCTBO M KOHCITEKTaMH, IIK-1.1, TIK-
’ 12 12 6,1 pelieHue Otuer mo U/I3 1.2, IIK-1.3,
MarHeTU3M
WHINBUIYaITbHBIX [K-2.1
3a7a4
TToaroroBka k TIK-1.1, TIK-
1.4 Kontpois 10 SK3AMCH DK3aMeH 1.2, IIK-1.3,
y TK-2.1
PabGoTa ¢
KOHCITEKTaMH, IIK-1.1, TIK-
1.5 OnTuka 7 7 7 perieHue Ortuet o /13 1.2, ITIK-1.3,
WHAUBUTYaJIbHBIX IIK-2.1
3a1a4
PabGora ¢
1.6 DsteMenT! pusuKH KOHCITEKTaMH, IIK-1.1, TIK-
TI.SCPJIOFO rena 8 6 6 7 perieHne Ortuet o /I3 1.2, IIK-1.3,
WHAUBUTYaJIbHBIX IIK-2.1
3a1a4
PabGora ¢
1.7 ATomuas  sepHas KOHCITEKTaMH, IIK-1.1, TIK-
! 7 7 7 pelieHue Ortuet o /I3 1.2, IIK-1.3,
(dusuka
WH/AMBUAYAJIBHBIX I1K-2.1
3a1a4




IK-1.1, IK-

1.8 Koutposs 8 Hoa’g;‘g“; K Dk3aMeH 1.2, TIK-1.3,
IK-2.1

Htoro o paszaeny 58 58 57,1

HWroro 3a cemectp 20 20 29 JK3aMeH

Hroro no aucuuruimae 58 58 57,1 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npormiecce npenogaBanus TUCIUTUIAHEI «DU3HKa» TPUMEHSIOTCS TPAIUIIMOHHAS U
MOJTyJIbHO-KOMITIETEHTHOCTHAS! TEXHOJIOTHH.

Hcnons3yroTes caeayromue BUAbl JICKIHAN:

BBOJIHAS JICKLIMS — B HaYaJle Kypca U B HavaJie KaxJ10ro cemectpa (BBOIHBIN OJIOK B
COCTaBeE JICKIUN);

JeKIus-uHpopManus — B 3TOH (popMe u3IaraeTcsi OCHOBHASI 4YaCTh MaTEpUaa;

0030pHast JIEKLUS — B 3aKIIOUUTEIILHON YaCTH U3YYCHUS TUCIUILTUHBI, TOCBSILIEHHON
COBpEMEHHOI (PU3UUECKON KapTHHE MUPA, & TAKXKE MMPU CHCTEMAaTU3alluu U 0000IICHUN
OTIENBHBIX Pa3/ieyioB;

npoOIeMHast JIEKIUS — UCTIONB3YEeTCs KaK 3JIEMEHT B COCTaBE JIEKLIUH, KOT/Ia TIepe
CTY/ICHTaMH CTaBUTCS HEKOTOpas mpoliieMa U MpeJiaraeTcsi HAalTH MOAXO0/IbI U IYTH K €€
peIIeHHIO;

JEKIHS-KOH(PEPEHIUS — HAyYHO-TIPAaKTUYECKOE 3aHATHE C CUCTEMOM JOKJIa/I0B Ha
3aJJaHHBIC TEMBbI, IOIFOTOBIICHHBIX CTYJACHTAMH.

JICKIHSI-BU3YIIU3aIUs — JICKIIUU C TPUMEHEHHEM (U3UYCCKUX IEMOHCTPAIIHIA C
0O0BSICHEHUEM MTPOUCXOJIAIIMX SIBJICHUH, & TAKIKE KOMITBIOTEPHBIX CUMYJISIIIUI U y4eOHBIX
(hUIBEMOB.

Bce BUIBI JIEKIHIA TPOBOIATCS C UCIIOJIB30BAHUEM MYJIbTHMEIHMHHOTO 000PYI0BAHHUS.

B xoze npakTH4YecKux 3aHITHH, KPOME TPATUIIMOHHOTO OOBSICHEHHS MTPEIoIaBaTeieM
y JOCKH, HCIIOJIb3YETCsl OTIEPEIKAOIasi CAMOCTOsITeNIbHAs padoTa CTYACHTOB, KOTIa UM
3apaHee pa3JaroTcs OTIIEbHBIC 33]]a4l, B KOTOPBIX OHH JIOJDKHBI Pa300paThCst
CaMOCTOSITEIILHO U OOBSCHUTH UX pelieHue rpyiie. Kpome Toro, mpakTHKyeTcs MpooJieMHOe
o0y4eHHe, pa3BUBAIOIICE UCCIIEIOBATEILCKUE HABBIKU CTYICHTOB U IIO3BOJISIONICE UM T10]T
PYKOBOJICTBOM TIpENOIaBaTe sl HAWTH IyTH PEIICHUS 331a4K UM TPOOJIEMBI.

6 YueOHO-MeTOqUYEeCKOE 0OOecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHo4YHbIe CpeACcTBA 1JIsl IPOBeAeHHUs IPOMEKYTOYHON aTTecTaAlluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieYeHHue TUCIUIINHBI
a) OcHoBHas JuTEpaTypa:

1.Jemumuenko, B. . ®uzuka : yueonuk / B.W. Jemuauenko, 1.B. Jlemunuenko. —
6-e u3n., mepepad. u gorm. — Mocksa : UTHOPA-M, 2018. — 581 c. + Jlom. marepuaibt
[DnexkTponHsIid pecype; Pexxum gocryma: https://new.znanium.com]. — (Beiciiee
obpa3zoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekct : anekTponHbIii. - URL:
https://znanium.com/catalog/product/927200 (xara obparenus: 28.02.2026). — Pexum
JOCTYyTA: 10 MOIHUCKE.

2.Kysnenos, C. 1. ®uzuka. BonHosas ontruka. KBaHTOBas npupoa n3irydeHus.
DJIEMEHTHI aTOMHOW U sjepHOU Gusuky : yued. mocooue / C.1. Kysnernor, A.M. Jlunep. — 3
-e u371., nepepad. u gom. — Mocksa : ByzoBckuit yue6nuk : UTHOPA-M, 2019. — 212 c. -
ISBN 978-5-9558-0350-0. - Tekcr : anextponHsIii. - URL:
https://znanium.com/catalog/product/1002478 (mata oopamienus: 28.02.2026). — Pesxum
JOCTyTA: 110 MOJIHUCKE.

3. Kysnenos, C.11. ®uznka: OCHOBBI 31EKTPOAMHAMUKH. DJIEKTPOMarHuTHbIE
KosebOanus u BoIHBI : yued. mocobue / C.U. Ky3nenoB. — 4-e u3a., ucop. u 10m. —
Mocksa : By3osckuii yuebnuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6



(Byzosckuii yueonuk) ; ISBN 978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-
101657-2 (MH®PA-M, online). - Tekcr : anextponnsiid. - URL:
https://znanium.com/catalog/product/424601 (nara ooparienus: 28.02.2026). — Pexum
JOCTYTA: 110 TOATHCKE.

4. Ky3uenos, CU.duszuka: Mexanunka. Mexanuueckue KoieOaHusi U BOJHBI.
MonexymsipHas ¢usuka. Tepmonunamuka : yued. mocodue / C.U. Kysnenos. — 4-e u3n.,
ucnp. u gon. — Mocksa : By3osckuii yueOnuk: MTHOPA-M, 2014. — 248 c. - ISBN 978-5-
9558-0317-3 (By3oBckuii yuebnuk) ; ISBN 978-5-16-006894-7 (MHDOPA-M). - Tekcer :
anektponHbii. - URL: https://znanium.com/catalog/product/412940 (nata obpaieHus:
28.02.2026). — Pexum q0CTyma: MO MOAMKUCKE.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Uponos, N.E. 3agaum no o6mieit pusuke [Tekct] : yued. mocodue / N.E. Uponos. —
12-e u3n., crep. — CII6.: Jlanp, 2007. — 416 c.: wi. — (YueOHukH 17151 By30B. CrieruanbHas
mutepatypa). — ISBN  978-5-8114-0319-6.

2. YeptoB, A.I'. 3agaunuk no ¢usuke [Teker] : yue6. mocodue / A.I'. Uepros, A.A.
BopobbeB. — 8-¢ 3., nepepad. u gom. — M. : @uzmatiut, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. ®u3uKa TBEPAOTro TeJa, aTOMa U aTOMHOTO si/ipa [ DIEKTPOHHBIN pecypc] : yueOHoe
noco6ue [ By3oB] / C.A. Byrakos [u ap.] ; MarHUTOropckuii Toc. TEXHUUECKUH YH-T UM.
I'. . Hocoga. - Maruutoropck : MI'TY um. I'. W. Hocoga, 2019. - 3ar. ¢ Tutyn. sKkpaHa. -
URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

B) MeToanuyeckue ykasaHus:

1. Mexanuka. MonekynspHas pusrka U TepMOJUHAMUKA [ DEeKTPOHHBIN pecypc] :
nabopatopusblil npaktukyM / E. H. Acranos, 3. H. bothnesa, JI. C. JlomkeHnkoBa u fp. ;
MI'TY. - Marauroropck : MI'TY, 2016 - Pexxum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

2. Beuepkun, M. B. DnexTpocTaTika 1 IOCTOSHHBIN TOK [ DNEKTpOHHBIN pecypce] :
npaktukyM / MI'TY, UH-T sHepretuku u aBroMatuku, Kad. ¢puznku. - MaraiuToropek :
MI'TY, 2012. - Pexxum noctyma:. https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true

3. 0. U., CaBuenko. [lepemenHsblil TOk [DneKTpoHHBIHN pecypc] : 1abopaTopHBbIit
npaktukyM / FO. U. CaBuenko, O. H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY. -
Marnutoropek : MI'TVY, 2018. - ISBN 978-5-9967-1151-2. - Pexxum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true

4. ®u3uKa TBEpAOTo Tela, aToMa U aTOMHOTO sijipa : yuebHoe rmocobue [11s By30B] /
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBsa. - Marauroropck : MI'TY um. T
W. Hocoga, 2019. - 3aru. ¢ tutyi. 3kpana. -Coxepixk.: Jlaboparopusie padboTs. - ISBN 978-5-
9967-1531-2 Pesxxum moctyma: https://magtu.informsystema.ru/uploader/fileUpload?
name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

5. 10. I1., Koukun. COopHHK 33724 110 Qu3uKe [ DNEeKTpOHHBIN pecypc] : MpaKTUKYM /
MI'TYVY. - Marautoropck : MI'TVY, 2018. - 1 sanextpon. ont. auck (CD-ROM). - ISBN 978-5-
9967-1162-8 Pesxum moctyma: https://magtu.informsystema.ru/uploader/fileUpload?
name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:



IIporpamMmmHoe o0ecnieueHune

HanmenoBanue .
10 Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH
7Zip cB00OIHO pacnpocTpansemoe [10 0eccpovHO
MS Off_lce 2007 Ne 135 or 17.09.2007 O6eccpouHO
Professional

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanue kypca Cchuika

DjekTpoHHbIe pecypchl onbnmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web

https://www.rsl.ru/ru/4readers

Poccuiickas ['ocynapctBennas ounbnuoreka. Karamoru
/catalogues/

Hanmonanenas nHGopManmoHHO-aHATUTHYECKAsT URL:

cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp

DOnekTpoHHas 6a3a nepuonudeckux uznanuit OO0

«BUC» https://eivis.ru/

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHHUE IUCITUTUINHBI BKIIFOYACT:

y‘-Ie6HbIe AyJUTOPHHU IJIA TPOBCACHUSA 3aHSATUU JICKOUOHHOT'O THUIIA

OcHaieHre ayiuTOpuu:

MynbTuMeauiHbIE CPEACTBA XPaHEHUS], IEpEeJaul U IPEJICTaBICHNUs HHOpMaLIUU.

VYuebHble ayIMTOPUM U1 IPOBEIECHUS MPAKTUUECKUX 3aHATHHA, TPYIIIOBBIX U
VMHJUBHUIYAJIbHBIX KOHCYJIBTALNM, TEKYLErO0 KOHTPOJIS U IIPOMEKYTOYHOU aTTECTALUU

OcHalueHnue ayIuTopuu:

WHTepakTUBHAs A0CKA, IPOEKTOD;

MynbTUMe IMIHBINA TPOEKTOP,IKPaH.

VY4eOHble ayAUTOPUH [T BBIOJIHEHHS KYpCOBOI'O IPOEKTUPOBAHUS, IOMELICHUS IS
CaMOCTOSITENTbHON PaOOTHI.

OcHalueHnue ayIuTopuu:

I[TepconanbHbie koMmbloTephI ¢ maketom MS Of-fice, ¢ Beixogom B IHTEpHET U ©
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpe/ly YHUBEPCUTETA.

[Tomemenue 15t XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
o0opymoBaHUs

OcHaleHue ayguTopuu:

Cremnaxu, celibl 115 XpaHeHus! yueOHOro o6opyaoBanusi. MHCTpYMEHTHI JUIst
peMoHTa 000pyAOBaHUS



puioxenne 1

6 YueOHO-MeTOqUYEeCKOE 0O0ecTeYeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

[To mucuumimHe «®Pu3MKa» OPEIyCMOTPEHA AayJUTOPHAsT H  BHEAyJIUTOPHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

[Ipy m3ydeHnn Kypca (U3MKH TPUMEHSIOTCS CJCAYIOIIHE OLCHOYHBIC CPEICTBA LIS
TCKYLICTO KOHTPOJIA YCICBACMOCTU H HpOMe)KyTO‘-IHOﬁ arrecragumu I10 uTOoraM OCBOCHHA
JMCIAIUTUHBL:

® INUCBbMCHHBIC OTUYCTHI 110 Ha60paTOpHBIM pa60TaM U UX 3alluTa,

. pe3ynabTaThl  PEIICHHs  KOHTPONbHBIX  pabor, MWJI3, TectupoBanus wu
HKCIIPECC-KOIJIOKBUYMOB.

Bonpocsl k 3k3aMeny no kypey «Pu3nka»

MEXAHHKA

1. OcHOBHBIE TOHATHS KHHEMAaTHKH: MaTepHalbHas TOYKA, CHCTEMa OTCYETa, TPAeKTOpus, MyTb,
nepeMeleHne, paluyCc-BeKTOp, CKOPOCTb, YCKOPEHHE.

2. llpsMonuHeliHOe paBHOMEPHOE, pABHONEPEMEHHOE (PaBHOYCKOPEHHOE, paBHO3aMeEIJICHHOER)
JIBUKEHHE. Y paBHEHUS IBUKEHUS U CKOPOCTH.

3. KpuBomuueitHoe maBWkeHue. J[BmKeHHWE TOYKH TI0 OKpPYXKHOCTH. JIMHEHHBIE W  YIJIOBBIE
XapaKTepUCTUKU Takoro JBWKeHHA. KuHemaThka BpallaTeIbHOTO MABIKEHUS: OIpeleleHrue |
MpUMEpHl BPAIIATENbHOIO ABM)KEHHUS, CBA3b MEXIY YIJIOBOM W JIMHEHHON CKOpPOCTHIO, YTIJIOBOE
ycKopeHue, (opMyna yriioBoro myTH.

4. OcHOBHbIC NOHATHS JUHAMHUKH: HHEPLHUAJIbHAs CUCTEMa OTCUETa, IPUHIXI OTHOCUTEIBHOCTH, Macca,
CHUJIa, MHEPIUS U NHEPTHOCTh, KOJIMYECTBO JIBHKEHUS (MMITYJIbC), UMITYJIbC CHIIBI.

5. Tlepssiii 3akoH Hoprotona. Bropoii 3akon Hwrotona. Tperuit 3akon Hrlorona. X mposiBieHue B
npupoze.

6. Cunbsl B MExXaHHKe: CHJIa TATOTCHHUS, CHJIa TSDKECTU, BEC, CHUJIa YNPYTrOCTH, CHUIa TPEHHs MOKOS M
ckonbkeHusi. CuHibl COMPOTHUBIEHUS Ta30BBIX M JKUIKUX cpeld. Cuibl KOHCEpBaTHBHBIE U
HEKOHCEPBAaTHBHbIE. 3aKOH COXPAaHEHHs HMIYJlbca. YIPYrHid W HEYNpYruid, LEHTPaJbHbIA U
HELIEHTPaIbHBIN yAap mapoB. PeakTuBHOE ABHXKEHHE.

7. Dueprus u pabora. Mexanuueckas pabora u 3Heprus. Pabora cuibsl ynpyroctu. Pabora cuiisl
TsokecTd. Pabota, coBepiiaemas mpu TopMmoxeHUH. [lonis moTeHuManbHBIE W HE MOTEHUHUANbHBIC.
[ToreHunanbHas, KHHETHYECKAas U MOJIHAsE MEXaHNUECKasi SHEPTUU CUCTEMBI Tell.

8. OcHOBHBIC MOHATHSI BpAIATEIHHOTO JIBMKEHUs (a0COJTIOTHO TBEPJIOE TEJO, IEHTP Macc (MHEpLUH),
YTJI0Bast CKOPOCTh, YTIIOBOE YCKOPEHUE, MOMEHT CHJIbI, MOMEHT WHEPLIUH).

9. Kunernueckass sHeprus Bpamawomierocs Tena. MomeHT wuHepuuu. MomeHT cuibl. OCHOBHOE
ypaBHEHHUE TMHAMHUKHU BPaLIaTeILHOIO ABMKEHUS TBEPIOTO Tela.

10. 3akoH coxpaHEeHHsS MOMEHTa KOJWYECTBa ABIDKEHHs (MMITyJbca). AHAJIOTHS MEXIy BEITHYHMHAMH,
XapaKTepU3YIOLUIMMU IIOCTYIATEIbHOE U BPalaTeIbHOE ABHKCHHUS.

11. loHsATHE NaBNEHUS B KUIKOCTAX U razax. 3akoH Ilackans. ['mapocraTuyeckoe ypaBHEHHE U CIEICTBHSA
U3 HETO. ApXUMeEIOBa CUJIA.

12. [swxenue xxuaxoct. Teopema bepHynnu u ciaencTsus u3 Hee.

13. [IBwxkenue Bs3KoW >xuakocTu. llpumenenue 3axoHa bepHymM M 3aKOoHAa COXpaHEHHS MOMEHTa
KOJIMYIECTBA JIBIDKCHUS K cTanmoHapHoMy oToky. @opmyna Crokca. YpasHenue [lyazeits.

14. OnpeneneHue KoneOaTEILHOTO IBUKCHUS. Y CJIOBHSI BOSHUKHOBEHHS KOJICOATEIBHOTO JIBUKCHHMS.

15. IuddepenumansHoe ypaBHEHHE CBOOOJHBIX KojJeOaHMHA. XapaKTEpPUCTUKA TapMOHUYECKUX
KOJIe0aHMIA.

16. CeoOojHbIe, 3aTyxXalolle W BBIHYXICHHBIC KOJCOAHUS. Y CIOBHS BO3HHKHOBEHHS U ypaBHEHWS,
OTMCHIBAIOIINE 3TH BUJBI KOJIEOaHHH.

17. BonnoBoe nBmxkenue. OnpezpeneHue BOJHbL. (OOpa3oBaHHE IONEPEYHBIX U NPOJOIBHBIX BOJIH.
XapakTeprucTHKa BOJHOBOTO [IBWKCHHSA. YpaBHEHHe Oerymieil BoJHBL I[lapameTpsl BOIHOBOTO
JIBYDKEHHUSL.

18. Untepdepenuns u qudpaxuus BoaH. [IposiBieHne 3TuX SBICHUI B IPUPOAE.

19. DneMeHTHI aKyCTHKH. 3BYK. [ POMKOCTh M HHTEHCHUBHOCTH 3BYyKa. [IoHsITHE 00 yIbTpa3ByKe.
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MOJVIEKYJISIPHASA ®PU3UKA U OCHOBbBI TEPMOJINHAMUKA

OCHOBHBIE TTOJOKEHUS MOJEKYISIPHO-KHHETHYECKOW Teopuu. OMbITHBIE (DAaKTHI, JIEKaIie B OCHOBE
MKT. IlondaTue uaeatbHOTO ra3a. XapaKTEPUCTUKHU HI€IHHOTO Ta3a.

OcHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu razoB. OCHOBHBIE Ta30BbIE 3aKOHBI. Y paBHEHHE
COCTOSIHUS MCaJIBHOTO Ta3a. Y HUBEpCaNbHas ra3oBas OCTOSHHAS U €€ (PU3MUYECKHI CMBICIT.

CBsi3p TEMITEpaTyphl ¢ YHEPTUEH MOJIEKYISIPHOTO NBIKeHHA. J[IiMHa cBOOOAHOTO mMpodera MOJIeKyJ.
TermnonpoBoAHOCTH Ta30B.

IlepBoe Hauano TepMOIUHAMUKH.

Pacder paboTsl raza mpu m3omporneccax. TermToeMKoCcTh Ta30B. AnnabaTHBIN mporecc. Y paBHCHHE
Ilyaccona.

Bropoe Hauano repmoguHamuku. [ToHstre 006 3HTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMUYECKOE OMPEeIeHuEe TEMITEPATYPHI.

OTKIIOHEHUE peaNbHBIX Ta30B OT 3aKOHOB UICABLHOTO Tra3a. YpaBHeHue Ban-nep-Baansca. M3oTepma
peayibHOTO rasa.

. Ucnapenue xuakocreil. HacrleHHpli 1 HeHachlnleHHbIA nap. [IoHATHE BIaXXHOCTU U METOABI €€

WU3MEPEHHS.

CrpoeHue 1 CBOMCTBA KUIAKOCTH. TEIIOEMKOCTh KUIKOCTEH.

SIBneHHe MOBEPXHOCTHOIO HATSHKEHMs. SIBIEHHA cMadyMBaHHMA M HE cMaduBaHus. KamwinspHble
SIBIICHUSL.

CTpyKTypa KpHCTALIMYECKUX U aMOp(HBIX Tesl. Du3ndeckue cBOMCTBa KPUCTAIIIOB.

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma coctostuuid. TpoiiHas Touka.

SJIEKTPOJINHAMHUKA

OCHOBHBIE MOHATHUSA NEKTPOCTATUKU. B3aumonericTBre 3apa10B. 3aKOH KYJIOHA.
DNEKTPOCTATHYECKOE TOJIE U €r0 XapaKTEpUCTHKHU. [IpHHINI CyNeprno3uIy 3IEKTPOCTATUIECKUX
nosieli. OMHOPOAHOE M HEOJHOPOTHOE MEKTPOCTATHUECKOE ToJIe. DIEKTPOeMKOCTh. KoHIeHCaTOPHI.
OHeprus 3IEKTPUUECKOTr0 MOJI INIOCKOr0 KOHIEHcaTopa.

Ilorox Bektopa wuHaykuun. Teopema Octporpaackoro-l'aycca. IIpumeHeHne  Teopemsl
Octporpaackoro-I"aycca.

Onextpuyeckuil TOK. OCHOBHBIE AJIEMEHTHI M XapaKTEPUCTUKH AIEKTPUUECKUX LIETIeH.

3akon Oma B BekTOpHOU opme. 3akor OMa s y9acTKa Ienu u i 1enu, conepxkamiein D/1C.
PasBerBnenHbie 3nexkTpuueckue uenw. [pasuno Kupxroda.

TemnoBoe AeiicTBHE 3NEKTpUYECKOro Toka. 3akoH Jlxoys-Jlenma.

MerTaniel, TOTYNIPOBOAHUKHI U AUIIEKTPUKU C TOUKHU 3PEHHSI 30HHOM TEOPUH IPOBOANMOCTH.
IIpupona 35eKTpUYECKOro Toka B MeTaiiax. 3akoH OMa ¢ TOUKH 3pEHMSI JIEKTPOHHOM TEOpUH.

. [Ipupona 3nekTpu4eckoro Toka B MOJyNpOBOAHUKaX. KOHTaKTHBIE SIBJIEHUS B MTOTYTIPOBOJHHUKAX.
. Mcnonp3oBanue MoaynpoBOAHUKOBBIX TPUOOPOB B ANEKTPOHHBIX YCTPOUCTBAX.
. IIpupona anekTprudyeckoro Toka B BakyyMe. SIBJeHHE TEPMOAJIEKTPOHHONW 3MUCCHHU. JIaMITOBBIN OO,

TpUOI. DIECKTPOHHO-IIyIEBas TPyOKa.

. IIpupona anekTpuueckoro Toka B razax. HecamocTosTenbHbIM U CAMOCTOSTENBHBIN Ta30BbIE PA3PSIIBL.

IIpuMeHeHre 3MEKTPUUECKON UCKPBI, TyTd, TIACIOLWIEro pa3psaa. Y CTPONCTBO W MPUHIMUN ACHCTBUS
ANIEKTPUIECKOTO (UIBTPa

IIpupona 3MEKTPUIECKOTO TOKA B KHUAKOCTIX. MEXaHW3M DJIEKTPUUYCCKOW JUCCOITUAITAN. 3aKOHBI
anekTpoausa. [Ipumenenue s1exKTpoausa.

OneiT Opcrena. BzauMopeiicTBie napamieabHbIX TOKOB. XapaKTEPUCTUKU MArHUTHOTO TMOJsS. 3aKOH
buo—Casapa-Jlamnaca.

CrencTBrs W3 OCHOBHOTO 3aKOHA 3JIEKTpOMaraern3mMa. BUTOK ¢ TOkoM B MarHUTHOM mosne. Cuira
Awmriepa. [TpuHIUT paOOTHI AIEKTPOIBUTATEISL.

T'mnoresa Awmmnepa. MarbuutHele CBOMCTBa BewlecTBa. JlMaMarHeTHMKH, NAapaMarHeTUKU U
¢deppomarnetuku. [TocTosiHHBIE MArHUTBL. MarHUTHOE 110JIe 3eMJIH.

OnbiTel @apanes. 3aK0H 3IEKTPOMATHUTHON UHTYKLIUU.

BrinyxkaeHHbIe dniekTpudeckue konedanus. [lepeMeHHbIN TOK. XapaKTepUCTUKU MIEPEMEHHOTO TOKA.
HMmnenanc. AKTUBHOE U PEAKTUBHOE COMTPOTUBIIEHUS.

SBnenue camouHayKIuU. MTHAYKTUBHOCTD. DHEPTUsI MArHUTHOTO MOJISI KOHTYPA C TOKOM.
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3axon OMa [J1s1 TOC/IeIOBATENbHOM e IepeMeHHOro ToKa. Pe3oHaHc HampspKeHus!.
TpanchopMaTop u ero NpakTUIECKOe UCIIOIb30BaHNUE.

KonebartenbHbI KOHTYp 1 ero xapaktepucTuku. @opmyna TomcoHa.

AHTeHHA. DJIEKTPOMarHUTHEIC BOJIHEI M KX CBOMCTBA. [IpuHITHIT pannocBs3u. Pagnonokarus.

I'EOMETPUYECKAS, BOTHOBAS U KBAHTOBAS OIITUKA

3akoH ocBeweHHOCTH. PoToMeTpusi. CBETOBbIE EAUHUIIBI U3MEPEHUS.

I'eomerpuueckas onTuka. 3aKOH NPSIMOJMHEHHOIO PACIPOCTPAHEHUsS! CBETA. 3aKOH OTPaKEHUS U
MIpPEJIOMJIEHUS] CBeTa. SIBIIEHME IIOJIHOTO OTPAKEHHS CBETa M €ro NpPHMEHEHHE B HEKOTOPBIX
ONTHYECKUX MPUOOpax.

[TocTpoenne n300pakeHus B 3epkanax u B inH3ax. @opmyna nun3el. OnTudeckas cujia JIUH3bIL.
Korepentnsie wucrounuku cBera. Omnbir Onra. bunpusma @penens. Komsna HeroToHa.
Hutepdepenius B TOHKUX TUIeHKaX. [I[pocBeT/ieHre ONTHKH.

CymHocts audpakuuu  cBeta. JludpaknuoHHas KapTHHA W YCJIOBHS €€ BO3HHUKHOBEHHUSI.
JudpaknroHHas penieTka 1 ee XapakTepUCTUKH.

EcrecTBeHHBIN U nonspu3oBaHHbI cBeT. Ilonepeunslii xapakTep cBeTOBOM BOJIHBL. Ilossgpusarop.
Amnanu3zarop. 3akoH Mamtoca. [Tonspuszanus npu otpaxeHnuu. 3akoH bproctepa.

Hucniepcust ceera. HopManbHast u aHoMmanbHas aucnepcus. JucnepcuoHHbId cnekTp. CpaBHEHHE
JUCTIEPCUOHHOTO CIIEKTPa ¢ TUPPAKIUOHHBIM CIIEKTPpoM. CIIEKTPOMETPBI M UX UCIIOJIb30BaHHE.
XapaKTepUCTHKH TETI0BOro u3nyyeHus. [lonsarue abcontoTHO yepHoro Tena. OOBbsICHEHNE XapaKkTepa
TEIUIOBOTO M3ITydeHus. 3akonbl Ctedana-bonpnmana n Buna.

I'unotesa IInanka. KBanT cBera.

Omnpitel CtoneroBa. 3akonbl poroddderra. Dopmyrna DWHIITEHHA.

W3smepenne ckopoctu cBera. Ilocrymarel CTO. CneactBusi u3 moctyiatoB CTO. DnemeHTbI
PENATUBUCTCKON MEXAHUKH.

ATOMHASA ®PU3UKA U PU3UKA DJIEMEHTAPHBIX HACTUL]

Crpoenne aroma. OnbiT Pezepdopaa. Ilocrynatsr bopa. Crpoenue aroma Bogopoaa. O0bscHeHHE
criekTpa Bogopoja. Tpyanoctu teopuun bopa. BoiaHOBBIE CBONCTBA MJIEKTPOHOB.

CrpoeHue »SIEKTPOHHOH 0O0O0JIOUKHM CIOXKHBIX aroMoB. llepumomudeckas cucteMa 3IEMEHTOB
Menneneesa. [Ipunnun [aynu.

EcTtecTBenHas pagnoakTUBHOCTh. BHUIIbI pairoakTUBHOTO paciaja. 3aKOH PaJroaKTHBHOTO pacmaja.
Ilepuon nosypacnana.

SnepHble peakuuu. DHEPreTUYECKUM BBIXON ANEpHBIX peakuuil. JleneHue Tsokenbix sinep. CuHTes
JeTKUX siep. Vcrmons30BaHue sIepHON SHEPTUH.

DJieMeHTapHbIe YaCTHUIIbl. AHTUYACTUIBL. AHHUTHIALUA. OObsicHeHHEe OeTa- pacrnaa.

[Ipumepsl U CBOWCTBa SIEMEHTApPHBIX YaCTHUIl. BUABI B3aUMOIEHCTBHA MEXIY DJIEMEHTapHBIMU
YaCTULIAMU.

Bonpocsl K 3kcnpecc-KOJVIOKBUYMY

BBeaenue
. Uto Ha3BIBAIOT YU3NUECKON BETMUHMHON?
. UeM xapaxrepusyeTcs (pusnueckas BeInduHa?
. [lepeunciuTh CHMBOJIBI OCHOBHBIX (PM3UUECKUX BETHUNH.
. Uto Ha3bIBAIOT (PU3UIECKUM 3aKOHOM?
. Kak 3amaercs o0acTh mpuUMEHUMOCTH (PU3HUECKOTO 3aKOHA?
. Kakue 3akoHbl pu3uKy Ha3bIBAIOT QyHIAMEHTAIbHBIMU?
. Uto Ha3pIBAIOT (PU3UIECKON MOJEITHIO?
. Kakue 3akoHOMEpHOCTH HA3BIBAIOT SMIIUPUIECKUMU ?
9. Kakue ABlIeHUS Ha3bIBAIOT MAKPOCKOMUYECKUMU? MUKPOCKOTUYECKUMU ?
10.Kak onpenensercst coctosiHue GU3NIECKON CUCTEMBI?
11.Kak onucaTh U3MEHEHHE COCTOSIHUS CUCTEMBI?

01N N W —

KunemaTuyeckue npeacraBjieHust MeXaHUKH
12.Kakve aBmKeHUS HA3bIBAIOT HEPEIATHBUCTCKUMU? PeIITHBUCTCKIMIU?



13 B yem 3akmodaeTcs GyHIaMEHTAIbHOCTh 3HAYCHHS CKOPOCTH CBETa B BaKyyme?

14. Korpa 1 moueMy HapyuiaeTcst 3BKINI0BOCTh MUPOBOTO MPOCTPAHCTBA?

15.Kakune nBrkeHUs HAa3bIBAIOT KBAHTOBBIMU?

16.Ut0 Ha3bIBAIOT CHCTEMOI oTCUeTa?

17.Kakoe Teno Ha3bIBAIOT CBOOOJHBIM?

18.ITpunnun unepruu [Mamunes.

19.I1IpuMeps! HHEPIUAIBHBIX CHCTEM OTCUCTA.

20.ITprunHBI OTKIIOHEHUSI OT MHEPIHAIBFHOCTH (B CHCTEMaxX OTCYEeTa C KOOPAWHATHBIMH OCSIMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).

21.IIpuHITUT OTHOCUTEIIBHOCTH.

22.0061acTh MPUMEHUMOCTH MPUHITATIA OTHOCUTEIHLHOCTH.

23.B ueMm 3aKI04aeTcss ”HBAPUAHTHOCTh (PU3NYECKUX 3aKOHOB?

24 Kakumu npeoOpazoBaHusIMHI MOKHO TonydnTs MCO otHOcuTenpHO uexoanoit UCO?

25.Y10 HA3BIBAIOT MAaTEPHATBHON TOYKOH (TaCTHIICH)?

26.Yto nHazeiBator ATT?

27.410 3HaYMT ONUCATh ABUKEHUE (PU3NIECKON CUCTEMBI?

28.YTo HA3BIBAIOT YMCIIOM CTENEeHeH CBOOOABI (PM3NIECKON CHCTEMBI?

29.Kak onucarh MOJI0KEHUE YACTHLIBI B MPOCTPAHCTBE?

30.Yemy paBHO 4MCIIO cTeneHel cBoO0o bl yacTuiel? ATT?

31.3aK0H IBHKEHUS YaCTULIBIL.

32.910 Ha3bIBAIOT TPACKTOPUEN YACTHUIIBI?

33.Yrto HaA3BIBAIOT MIEPEMEIICHUEM YACTHUIIHI?

34 Kak ompenenuTts MOBOPOT YaCTUIILI OTHOCUTENIBHO Ooch?

35.910 Ha3bIBAIOT YIJIOBBIM NEPEMELICHUEM?

36.YTo Ha3bIBAIOT CKOPOCTHIO YaCTHUIIBI?

37.Kakas ckopoCTh Ha3bIBa€TCS CEKTOPHOM?

38.CBsI3b CEKTOPHOI CKOPOCTH C TUHEHHOM.

39.9r10 xapakTepu3yeT U3MEHEHUE HAIIPAaBJICHUSI YIJIOBOrO epeMeIeHus?

40.ITonsiTre yriIoBOM CKOPOCTH.

41.CBs3b TMHENHON U YTIIIOBOH CKOPOCTEH.

42.TloHATHE YCKOPEHUS.

43.Kakoe yckopeHre Ha3bIBAIOT TaHTeHITMATbHEIM? HopManbHBIM?

44.B yem cMbICT pa3fieNieHns] YCKOPEHH Ha HOPMAJIbHYIO M TAHTE€HIIMAIBbHYI0 KOMIIOHEHTHI?

45.TloHATHE YTIOBOTO YCKOPEHHUSI.

46.I1peobpazoBanus [anumnes.

47.CnenctBus npeodpasoBanumii ['amuies.

48.B 4eM OrpaHUYEeHHOCTh FAIMIICEBCKUX MPEACTABICHUN O CBOMCTBAX MIPOCTPAHCTBA U BpEMEHU?

49 Iloctynat DUHIITENHHA.

50.Kakoe BpeMsi Ha3bIBalOT COOCTBEHHBIM?

51.9¢ ekt nopeHIeBa COKpaIICHUs AJTHHBIL.

52 IMpunun coorBeTcTBUsA bopa.

53.IlpeobpazoBanus JlopeHa.

54.CnenctBus npeobpasopanuii JlopeHia.

JuHaMudecKkne MPUHIUIBI MEXaHUKH

55.Kak onpenenuTs COCTOSHIE YaCTULIBI B KITACCHYECKON (PH3MKe? CHCTEMBI YacTHIL?

56.YpaBHEHUS ABMKCHUS KIACCUICCKOW MEXaHUKH.

57.YcnoBue onpeaeneHus 0OIIEro peieHus ypaBHEHUs! IBMKEHHSI KJIACCHYECKOH MEXaHHUKH.

58.0ddekT 3amazpiBaHNs B3aUMOICHCTBUH.

59.Kakas cuctema 49acTHhIl Ha3bIBaeTCsI N30JIUPOBAHHOMN ?

60.YT0 Ha3BIBAIOT UMITYJIECOM YaCTHIIBI?

61.3akoH coxpaHEeHHs UMITyJIbCa.

62.YT0 Ha3BIBAIOT CHJIOHN, ICUCTBYIOMIEH HA YACTHITY?

63.3aK0H MapHOCTH B3aUMOJICHCTBUSI.

64.YT0 Ha3bIBAIOT IEHTPOM Macc (MHEPIHH)?

65.3aK0H coXpaHEHMsI LIEHTpa Macc.

66.3aK0H aJANTUBHOCTH MacCCHI.

67.IMITyNibC PENSITUBUCTKOMN YaCTHUIIBI.

68.Buasl pyHmaMeHTaIbHBIX B3aUMOACHCTBUH.

69.Kakue B3anMOACHCTBUS HA3bIBAIOT: TPaBUTANHOHHBIMH? CiaObiMu? DIEKTpOMarHUTHBIMH?



CunpHbIMI?

70.3aKOH BCEMHPHOTO TATOTEHHUSL.
71 .ITpuHITAI SKBUBaJICHTHOCTH.
72.3akon Kymnona.
73.Cuna Jlopenuna.
74.3akon ['yka.
75 .KOHTaKTHBIE CUJIBI.
76.I1pupoaa Topmo3siero dpdexra.
77.3akon Kynona — AMoHTOHA.
78.IToHsATHE MEXaHUIECKON PabOTHL
79.YT0 Ha3BIBAIOT IIPOIIECCOM?
80.Kakune cuiipl Ha3BIBAIOT MTOTEHIIHAILHBIMA?
81.I1loHsATHE TOTEHLINATBHOMN HEPTUU.
82.Kakue CHIIbl 3aBHCST OT KOOPAWMHAT YaCTHIT?
83.Kakue cuiibl Ha3pIBalOT KYyJIOHOBCKUMU?
84.Kakue cuiibl Ha3bIBAIOT LIEHTPATbHBIMU?

3aKoHbI COXpaHEHUs!
85.1IpocTpaHcTBEeHHO-BpEeMEHHBIE Pe00pa3oBaHusl GyHIAMEHTaIbHONH CHMMETPHH.
86.CooTBeTCTBME  3aKOHOB  COXpaHEHHS  (U3UUECKUX  BEIWYMH  NPEoOpa3oBaHUSIM

(byHIaMEHTAITEHOW CUMMETPHH.
87.3aK0H COXpaHEHUS UMITYJIbCA.
88.3aK0H coxpaHEeHHsI SHEPTHUH.
89.Ypauenus ['amunsToHA.
90.®u3nueckuil cMbIcH ypaBHeHUH ['aMuiIbTOHA.
91.2Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2Heprusi HePEJIATUBUCTCKON CBOOOHOMN YaCTHIIBI.
93.2Heprust HOKOs YaCTULBL.
94 Kunetuueckas 3HEprus peiasiTUBUCTCKOM YaCTHLIBL.
95 Kunetnueckas SJHEPTUsl HEPENATUBUCTCKON YACTHIIBI.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.2Heprust HepeIATUBUCTCKON YaCTHUIIBI BO BHEITHEM MOJIE.
98.Kakoe nBrkeHue Ha3bIBalOT GUHUTHBIM? HOUHUTHBIM?
99.IloreHnmanpHas sma.
100.Jedext macc.
101.MoMeHT uMITynbca YaCTULBL.
102.3ak0H coxpaHEHUSI UMITYJIECA B KJIIACCUIECKON MEXaHUKeE.
103.CoOcTBeHHBIIH MOMEHT MMITYJIbCA.
HekoTopsble npuMeHeHHS 3aKOHOB MEXaHUKH
104.Cuna Jlopenra.
105.3amaqa nByXx Ten
106.Yto Ha3pIBAIOT IPUBEACHHON Maccoit?
107.Cucrema 1ieHTpa Macc.
108.Bropoii 3axon Kemepa.
109.Kaxoii mponecc Ha3bIBalOT CTOJIKHOBEHUEM?
110.Ympyrue u Heynpyrue CTOIKHOBEHMSL.
111.YTo Ha3pIBaOT IOPOTOM PEAKITHH?
112.Kakoe cTOIKHOBEHUE HA3bIBAIOT IHAOTEPMHUUECKUM?
113.Kakoe CTOIKHOBEHHE HA3bIBAIOT IK30TEPMHUUECKUM ?
114.Ypasuenne Memepckoro.
115.®opmyna [{nonkoBckoro.
JuHaMuKa TBepAOro Tesna

116.YpaBuenne nermxenus reatpa macc ATT.
117.Kak ompenenuts cuiy, nerictByronryro Ha ATT?
118.YTo Ha3pIBAaIOT MOMEHTOM MHEPLIMU T€JIa OTHOCUTENIBHO JAHHOU OCH.
119.Yemy paBHa kuHeTnueckas sueprus ATT?
120.Teopema IlleitHepa.
121.0cHOBHOE ypaBHEHUE NTUHAMHUKHU BpaIlaTeIbHOTO IBHKCHHUS.
122.YT10 Ha3pIBaIOT MTHOBEHHOH OCHIO BpallleHUs?
123.YTt0 Ha3BIBAIOT CBOOOHOM OCKIO BpaIleHUs ?



124.Yto Ha3BIBAIOT TJIABHBIMHU OCSIMH HHEPIIAN?
125.Yto Takoe rupockorn?
126.YTto Ha3BIBAIOT IIpELIeCCHEH?
OcHOBHBIE 3JIeMEeHTbI TEOPHH YIPYTOCTH
127.Kaxkas nehopmariust Ha3pIBaeTCs YIPYroi? Heynpyrom?
128.Yto Ha3pIBAIOT HANPSDKEHUEM?
129.YTto0 Ha3BIBAIOT OTHOCUTENBHON AchopMarineii?
130.3akoH I'yka.
140.B 4em 3akmouaercs pusndeckuid cMpica Moayis FOura?
141.Kakoe siBIIeHHE Ha3BIBAETCS THCTEPE3UCOM?
142.0OcHoBHBIC BHIBI Hedopmartuii.
143.Yemy paBHa sHeprus aedopManuu?
144.Yto xapakTepusyeT BeKTop YMoBa?
JABH:KeHHe B HEHHEPUHAIbHBIX cucTemMax oTcuera (HUCO)

145.Yemy paBHa cuia HHEpIUH?
146.Kak onpenenuts cuny Kopuonuca?
147.3anucatp 3akoHbl coxpanenust B HUCO.

I'paBuTanmoHHoOe noJje
148.Kaxoe mosie Ha3bIBalOT TPaBUTALIMOHHBIM?
149.J1atb onpeneneHue HANPSXKEHHOCTH OIS TSITOTCHUSL.
150.YUto Ha3bIBAIOT CHIIOBOW JTMHHEH?
151.Yto Ha3pIBAIOT TOTOKOM BEKTOPA HANPSXKCHHOCTH?
152.YT0 HaA3BIBAIOT IIOTEHIIMAJIOM OIS ?
153.0npenenut cBsA3b MEKAY MOTEHIUAIOM U HAIPSLDKEHHOCTBHIO FPABUTALIMIOHHOTO TOJIS.
154. Teopema Octporpaackoro-I'aycca.

Kone6anusi u BOTHBI
155.Y1o Ha3bpIBaIOT OJTHOMEPHBIM KJIACCUYECKUM TAPMOHUYECKUM OCLUIUISITOPOM?
156.3anmcare ypaBHeHHE OCIHIUIATOpA B AupepeHrmaIrHOM BUE.
157.3anucatb ypaBHEHHE BOJHEL.
158.Uto0 Ha3bIBAaIOT 3BYKOBOW BOJIHOH (3BYKOM)?
159.Urto Ha3pIBalOT CUIIOH (MHTEHCUBHOCTHIO) 3BYyKa?
160.Yto Ha3bIBAIOT 3BYKOBBIM (aKyCTHYECKHUM) JTaBJICHHEM?
161.Yto Ha3piBatoT TEMOpPOM?
162.B uem 3akirovaercsi OnHAypabHbIH A heKT?
163.YTo Ha3bpIBAIOT aKyCTUUECKON KaBUTaUEH?
I'maponunaMuka

164.Kakoe TeueHrE )KUKOCTH HA3bIBAIOT JIAMHUHAPHBIM? TYpOyJIEeHTHBIM?
165.Teopema HEPA3PBHIBHOCTH CTPYH.
166.YpaBuenne bepuymin.
167.mmynsc cTpyw.
168.@opmyna Toppuuesnin
169.lunamudeckas BI3KOCTh
170.KunemaTtudeckas BI3KOCTh
171.Ypasuenue Ilyaseiins
172.3akon I'arena-Ilyaseing
173.Yro Ha3pIBaIOT 4nciIOM PeifHoNbCa.
174.9¢dext Marnyca

MCTOI[I/I‘ICCKI/IC PECKOMCHIAIIMA 110 U3YICHUIO TEM:
Pasznen 1 «BBenenue»

Ilenv uzyuenusn: oenadenue cmyoeHmamu CUCMeMOll 3HAHULL 00 oouwux uzuueckux
nOHAMUAX.

H3yuue oannwiit pazoen cmyoenm 0014cen:

- 3Hame: oOwWuUe PuzuyecKue NOHAMUA. ONbIM, USMEPEHUS, BETUYUHDL, 3AKOHbI, 001ACTb
NPUMEHUMOCIU 3AKOHO08, MOOeNU, IMNUpUYecKue 3aKOHOMEepHOCMU, OeCKOHeuHO Oonbulas u
Manas 6enuduHbsl, MAKpo- U MUKPOSBIEHUS, COCMOAHUE CUCMeMbl U USMEHEHUe COCMOSAHUS
cucmemvl, YpAaGHeHUs OBUINCEHUS,

- YMemb: Onepuposams nepeyucieHHbIMU 8blule NOHAMUAMU U MOOENAMU MEXAHUKU,



- 811A0€Mb:HA36AHHLIM 6bllle NOHAMUUHLIM AnNapamom Qu3u4eckux 3HAHUNl npu
nocnedyouem 0Cc80eHUU pasoenos Kypca «Mexanuxkay.
Ilpu usyuenuu pazoena I neodoxooumo:
— CaMOCTOSITENIbHO M3YYHTh M 3aKOHCIEKTHPOBATh y4eOHBIH MaTepuan pasfelna
«Benenuey, pa3MeIICHHBIN HA IIOpTAJIE.
Ocoboe enumanue oopamums Ha:
— HeoOX00UMOCHb NOO20MOBKU K IKCNPECcC-KOJIIOKEUYMY.
Jna camokonmponsa no pazoeny HeoOX00UMO Omeemums Ha c1edyrouiue 60nPoCcyl:
Bonpocs! k 3kcnpecc-KOJVIOKBHYMY
. Uto Ha3bIBatOT (PM3MYECKOM BEIIMUNHOMN?
. Uem xapakrepusyetcs pusnueckasi BeTuanHa?
Yrto Takoe pa3MepHOCTh (U3HUUECKON BEIIMUNHBI?
Kak o0o3Hauaercs pa3sMepHOCTH?
. [lepeuncnutb CUMBOJIBI OCHOBHBIX (PU3NYECKUX BETUUHH.
. UTo Ha3bIBaIOT (HPU3UYECKUM 3aKOHOM?
. Kak 3agaercsa ob6mactb npuMeHUMOCTH (PU3UYECKOTO 3aKOHA?
. Kakue 3axoHbI (pM3HKN HA3BIBAIOT (PYHIAMEHTATHLHBIMA?
. Uro Ha3piBalOT Pusudeckoit monenbio? [lpuBenure nmpumepsl GU3NYECKUX MOAETIEH.
. Kakue 3akoHOMEpHOCTH HA3bIBAIOT SIMIIUPUIECKUMU?
. Kakue sBienust Ha3pIBalOT MAKPOCKOMMYECKUMU? MUKPOCKOTTUYECKUMHU?
10.Kak onpenensieTcss COCTOSTHUE (PU3HUESCKOU CUCTEMBI?
11.Kak onucaTh N3MEHEHHE COCTOSTHUS CUCTEMBbI?

N —
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Pa3nen 2 «Kunemamuueckue npedocmaenenus mexanuku

Ilens uszyuenusa: oenadenue cmyoeHmamu cUucmemoil 3HaHUil RO KUHeMamuke.

H3yuue oannwtii pazoen cmyoeHm 0014cen:

- 3Hamv: npunyun unepyuu I anunes, NPUHYUN OMHOCUMENbHOCMU, O02PAHUYEHHOCHb
2ANUNEeBCKUX NPeOCmasienuli 0 C8OUCMBAX NPOCMPAHCMBA U  BPDEMEHU;  Cle0Cmeus
npeobpazosanuii I anunes u cneocmeus npeobpazosanuii Jlopenya,

- yMemb: Oonepuposamsv NOHAMUAMU OAHHO20 pa30eild U BbINOJHAMb NPeoOpPaA308aHUs.
T'anunes, npeobpasosanus Jlopenya;

- 8/1a0embv: NOHAMUUHLIM ANNAPAMOM (NPOCMPAHCMBO, 8PeMs, OBUNCEHUE, CUCTMEMA
omcuema, UCO, c60600Hble mena, abcontomuo meepooe meio, Cmenetu c60600vl, MpaeKmopus,
CKOPOCMb, YCKOPEHUe, MamepuaibHas mouKka);

Ilpu usyuenuu pazoena 2 neooxooumo:

—  paccMOTpeTh CIeAYIONMH yueOHbId Martepual: [2], ¢.9-37; [3], c.13-41; [7], ¢.78-104;
[8], c.6-32;

- CaMOCTOATEIbHO M3YyYUTh U 3aKOHCIIEKTUPOBATh Y4E€OHBIM MaTepuall, pa3MeIIeHHbI Ha
noprane no teme: «IIpeobpazoBanus Jlopenna. [TocTynaT mocTossHCTBa CKOPOCTU CBETA.
Crnenctus npeobpazoanuii JIopeHtay.

Ocoboe enumanue oopamums Ha:

— He0bX00UMOCMb NOO2OMOBKU K IKCNPECC-KONOKBUYMY,

—NpU N0O20MOBKe K CEMUHAPCKOMY 3aHamuro no meme. « OepanuueHHoCms 2aiuneescKux

npeocmasieHutl 0 ceolicmeax npocmpancmea u epemenu. Ilpeobpazosanus Jlopenya.

Ilocmynam nocmosancmea cxopocmu ceema. Creocmeusi npeodopaszoeanuil Jlopenyayy

O3HAKOMUMBCSL C YYEOHbIMU MAMEPUATIAMU, PAZMEUEHHBIMU HA NOpMAe.

na camokonmpons no pazoeny Heo0xXo0umo omeemums Ha c1edyouiue 60npPocel:
Bonpocuwl k s3xcnpecc-konnokeuymy
12. Kakue ABMKEHUS HA3bIBAIOT HEPEIATUBUCTCKUMHU? PensiTuBUCTCKUMU?
13. B ueM 3akitouaercs GyHIaMEHTAILHOCTh 3HAUEHUSI CKOPOCTH CBETA B BaKyyme?
14. Korna u moueMy HapymaeTcs 3BKINUI0BOCTh MUPOBOTO MPOCTPAaHCTBA?
15. Kakue nBukeHUsI HA3bIBAIOT KBAHTOBLIMU?
16. Yro Ha3bIBAIOT CUCTEMOMW OTCUETA?



17.
18.
19.
20.

Kaxkoe Teno Ha3bIBaroT CBOOOIHBIM?

[Tpunin naepunn ["anumnes.

[Ipumepsl HHEPIIUATBLHBIX CUCTEM OTCYETA.

[IpyurHBI OTKIIOHEHHSI OT MHEPIHAIBLHOCTU (B CHCTEMaxX OTCYETa C KOOPAMHATHBIMU

OCSIMH, J)KECTKO CBSI3aHHBIMU C 3eMJiei).

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42
43.
44.

[TpyHIIMIT OTHOCUTEILHOCTH.

O6nacTh NPUMEHUMOCTH MPUHIIUIIA OTHOCUTEIHOCTH.

B yewm 3akitoyaercs HHBAPHAHTHOCTh (PU3NYECKUX 3aKOHOB?
Kakumu npeo6pazoBanusiMu MoxkHO noiayunts MCO otHocuTensHO ucxoaHon UCO?
UTo Ha3BIBAIOT MaTEPHAIIBHON TOYKOM (YacTHIIEH)?

Urto nazeiBator ATT?

Yto 3HAUYUT ONKCATh ABMKEHUE (PU3HUECKON CUCTEMBI?

UTo HA3BIBAIOT YHUCIIOM CTETICHEH CBOOO B! (PU3MUECKON CHCTEMBI?
Kak onucaTh moioxeHue yacTHIbl B IPOCTPaHCTBE?

Uemy paBHO yHCIIO cTeneHer cBo0o bl yactuibl? ATT?

3aKOH JABUKEHUS YaCTHIIbL.

UTto Ha3bIBAIOT TPAEKTOPUEH YaCTULIbI?

UTo Ha3bIBAIOT MEPEMEIICHUEM YaCTHUIII?

Kak ompenenuts moBOPOT YaCTUIIBI OTHOCUTEIBHO OCHU?

UTo HA3BIBAIOT YIIIOBBIM MEPEMEIICHUEM?

UTo Ha3bIBAIOT CKOPOCTHIO YACTHIIBI?

Kakast ckopocTh Ha3bIBAa€TCsI CEKTOPHOM ?

CBs13b CEKTOPHOM CKOPOCTH C TMHEHHOM.

Uro xapakTepu3yeT U3MEHEHUE HalpaBICHUs YTJIOBOTO MepeMELeHus?
[TonsiTre yriaoBoi CKOPOCTH.

CBs13b TMHEWHOH U YTJIOBOW CKOPOCTEH.

. IlonsTe yckopeHusl.

Kaxkoe yckopenue Ha3bIBatOT TaHTeHIHMAIbHBIM? HopmanbHBIM?
B d4em cMmbicn pa3geneHus YCKOPEHHsT Ha HOPMaIbHYH) UM TaHTE€HUUAJIbHYIO

KOMITOHEHTHI?

45.
46.
47.
48.

[TonsiTHE YTIOBOTO YCKOPEHUS.

[TpeoOpazoBanus ["anues.

CrnenctBus npeobpazoBanuii ['anumes.

B yeM orpaHWYE€HHOCTH TaTWJIEEBCKUX MPEJCTABICHUNA O CBOMCTBaX MPOCTPAHCTBA U

BpEMEHU?

49.
50.
51.
52.
53.
54.

[Toctynar DiiHiTeiHA.

Kakoe Bpemst Ha3bIBatOT COOCTBEHHBIM?
D¢ deKT TopeHIeBa COKpAIICHUS ITTUHBI.
ITpunuun coorsercTBus bopa.
[IpeobpazoBanms JlopeHria.

CrenctBus npeobpazoBanuii JlopeHia.

Ilpakmuueckue 3anuamus no 0aHHON meme nPeononNazarom:
pemenue 3aga4 no treme «Kunemaruka» u3 coopuuka Uponosa U. E. «3anaun mo obmreit

buznke»:
1 2 3 4 5
1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
13 1.14 1.33 1.42 1.55
14 1.15 1.34 141 1.53
15 1.16 1.23 1.40 1.50




1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

— BBIIIOJIHEHUE 33JaHUN TPEHHUPOBOYHBIX U JACMOHCTPALlMOHHBIX HMHTEPHET-TECTOB Ha
caiTax WWW.i-exam.ru u Www.fepo.ru ¢ menpro OCBOCHHUS JUAAKTHYCCKON CIIMHUIIBI
«Kunematukay;

—  DKCIPECC-KOJIOKBUYM;

— CceMHuHapcKoe 3aHsATHe no Teme: «OrpaHMYEHHOCTb TaJIWJIEEBCKMX IPEACTaBICHUN O
cBOMicTBax npocTpaHcTBa U BpeMeHu. [IpeobpazoBanus Jlopenna. IlocTynar noctosHcTBa
ckopoctu cera. CreactBus npeodpasoBanuii Jlopennay;

— BBINIOJIHEHHE Ja00opaTOpHOM paboThl o0Iiero ¢usznyeckoro npakrukyma «OnpezneneHue
YCKOpEeHUsl CBOOOAHOIO NaJACHUSD.

3agaHusA 1J151 CAMOCTOSITEILHOT0 U3YYeHH:
1. U3yunTh 1 3aKOHCTIEKTUPOBATH pazzein 1.4.
2. IToaroTOBUTHCS K AKCIPECC-KOUIOKBUYMY.
3. BBINTOTHUTH TECTOBBIC 33aHUS 110 JAHHOMY pa3ieny:
(3adanus npeononazarom I npasunvhsiii omeent)

3AJAHUE N 1. Ha 06opTy KOocMHYeCKOro Kopabiisi HaHeceHa 5MmOjemMa B BUJC
reOMETPUIECKON (PUTYpBHI.

——
@ H3-3a PEIATUBUCTCKOIO COKpalllCHUA MJIMHBI 3Ta (I)I/Irypa HU3MCHACT CBOIO

¢opmy. Ecriit kopabii ABMKETCS B HaNpaBJICHUH, YKa3aHHOM HA PUCYHKE CTPENKOI, CO CKOPOCTBIO, CPaBHUMOM CO
CKOPOCTBIO CBETa, TO B HEMOJBIDKHON CHCcTeMe oTcueTa aMbieMa npumeT ¢popMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

1. :FL:>
3. :

3AJAHHUE N 2.

Ha 6opTy xocMugeckoro xopabist HaHeceHa SMOJieMa B BUIE TEOMETPHUECKON (QHUTYPHI.

\F

W3-3a pensTHBUCTCKOTO COKpalleHHs JIMHBI 3Ta Qurypa usMmenser coro (opmy. Ecmu
KOpaOJsib ABWKETCS B HAIIPABJICHWH, YKa3aHHOM Ha PHUCYHKE CTPEIKOH, CO CKOPOCTBIO, CPAaBHUMOM CO CKOPOCTBIO
CBETa, TO B HEMOABMKHON CHCTEME OTCUeTa HMOIeMa NpuMeT (GpopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHThI 0TBeTOB:

O
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3AJAHHUE N 3. VHBapuaHTHON BETMYMHOMU SIBISETCS ...
BapuaHTbl 0TBETOB:

1. AIUTENBHOCTH COOBITHSA

2. IMITyJIbC YaCTULIb

3. MHA IpeaMeTa

4. CKOpOCTB CBETa B BaKyyMe

3AJIAHME N 4.
OTHOCI/ITCHLHO HEIMMOABUXKHOT'O Ha6J'IIO[[aTeJ'I}I TCJIO ABUIKETCA CO CKOPOCTHIO i, BaBI/ICI/IMOCTB MacCcChbl 3TOro

TCJIa OT CKOPOCTHU IIPU MACCE MMOKOA g BbIPAXKACTCSA COOTHOUICHUEM. ..

BapuaHTbl 0TBETOB:

Lo =m 41— ufc]z
—_ mﬂ
2
di—[ufc]z

3. m =M,

L
4. m =m,—

¢

¢
5 m=m,—

L
3AJJAHUE N 5.

Kocmmueckuit kopabib ¢ IByMsT KOCMOHABTaMHU Ha OOPTY, OJMH M3 KOTOPBIX HAXOAWTCS B HOCOBOH YacCTH
PaKeThl, APYroii — B XBOCTOBOH, JIETHT co ckopocThio V=0,8C. KocMOHaBT, HaXOASAIIMIACSA B XBOCTOBOW YaCTH PAKETHI,
MIPOM3BOJUT BCTBIIIKY CBETa U M3MEPSET MPOMEXKYTOK BpeMeHHU t;, 3a KOTOPBIA CBET MPOXOAMUT PACCTOSHUE JI0
3epKaa, YKPEIJICHHOTO y Hero HaJl TOJIOBOM, M OOPATHO K U3Iy4aTeiro. ITOT MPOMEKYTOK BPEMEHH C TOUKH 3PCHHUS
JIPYroro KOCMOHABTA. ..

BapuaHThbl 0TBETOB:

1. meHnb1e, yem t; B 1,67 pas

2. 6onpmie, ueM t; B 1,25 pas

3. paBeH t;

4. 6onpie, gem t; B 1,67 pa3

5. MeHs1e, yeMm t; B 1,25 pa3

3AJJAHUE N 6.Kocmudeckuii kopabib ¢ AByMs KOCMOHAaBTaMH JIETHT co ckopocthio V=0,8C (C — ckopocTh cBera B
BakyyMme). OIMH M3 KOCMOHABTOB MEIJICHHO MOBOPAaYMBACT METPOBBIN CTEPXKEHb U3 MOJOXKEHUS 1, MapaieIbHOr0 HalpaBJICHUIO
JBIDKEHHS, B ITOJIOKEHHUE 2, IEPIICHINKYIISIPHOE STOMY HalpaBieHuo. Torna JUIMHa CTep KHS ¢ TOYKU 3pEHHS APYTOro KOCMOHABTA ...

BAPUAHTHBI OTBETOB:
1) u3menutes ot 1,0 M B monoxkenuu 1 10 0,6 M B 2) n3Mmenutcs ot 1,0 M B mostoxxenuu 1 10 1,67 M B
MOJIOKEHUH 2 MTOJIOXKEHUHU 2
. n3menutcs ot 0,6 m B mosioxkenuu 1 1o 1,0 m B
3) paBHa 1,0 M nipu J11000¥ ero opueHTannn 4)

MOJIOKEHHUH 2

3AJAHUE N 7.Kunernuyeckass dHEpPrusl PEISTHBHUCTCKOW YaCTHIIBI, JBIDKYIIEHCS CO CKOPOCTBIO U, OTpeensercs
COOTHOILICHUEM ...

BAPHUAHTBI OTBETOB:

1) 2)




3)

Paznen 6 «Junamuxa meépoozo mena»

Lenv usyuenusn: oenadenue cmyoOeHmamu CUCMEMOU 3HAHUIL 0 OUHAMUKE MEepO02o

mena.

BO3MOIHCHBLX (eupmya/szblx) nepeMeu;eHm?, OCHOBHbLE JJlEMEeHmbl meopuu ynpycocmu, C643b

H3yuue oannwlit pazoen cmyoenm 00axHceH:

- 3Hamb: KUHemMamukxy 08udICeHUS ATT, MOMEHMbL UHeEPYUU CUMMENIPUYUHbIX méll,
OCHO6HOE YpaGHEHUe ounamu epawiamenlbHoco 08149!6‘67—[1/!}2, yciaosusi pasrHosecusl meijl, npuryun

Mmedxncdy deghopmayueli u HanpsdHceHuem, 8udvl oepopmayuil.
- yMemb: Oonepuposamv NOHAMUAMU OAHHO20 pa3zoenda U 3anucbléamv U NPUMEHAMb

yciaosus paeHoeecus meil,

ATT u momenmul unepyuy CUMMEMPUUHBIX e,
- 61a0emsv: NOHAMUUHLIM ANNAPAmMoM (MESHOBEHHble OCU 8paujeHusi, c80000Hble OCU,
2UPOCKON, 2UPOCKONUYECKUll dhhexm, cupockonuueckue cuivl, npeyeccus, pvludazu, napa cui,
ynpyeuil eucmepesuc, 6ekmop Ymosa).

Ilpu usyuenuu pazoena 6 neodoxooumo:

ypasHenus osudicenusi ATT, onpedenamv KuHemuueckyio SHepeuro

— paccMOTpeTh CleAyromuii  yueOusiii Matepuan: [2], ¢.9-37; [3], c¢.13-41; [7],

c.78-104; [8], ¢.6-32;
Ocoboe enumanue oopamums Ha:
HeoOxX00UMOCmb NOO20MOBKU K IKCNPeCC-KOMLOKSUY MY,

ﬂll}l CAMOKOERmMpOJi:2 no pa30eﬂy Heo0Xo0umo omeemums Ha cneoyromue eonpocol:

Bonpocwl k axcnpecc-konnokeuymy
116.YpaBHenue neuxkenus nenrpa macc ATT.
117.Kak onpenenuts cuity, nercrByromyto Ha ATT?

118.Uto Ha3BIBalOT MOMEHTOM HHCPUUH TCJIa OTHOCUTCIIBHO JTaHHOM OCH.

119.Yemy paBna kuneruyeckas sueprust ATT?

120.Teopema Ilteitnepa.

121.0cHOBHOE ypaBHEHNE AMHAMUKH BPALIATEIbHOTO JIBUKEHUSI.
122.Y10 Ha3pIBatOT MTHOBEHHON OCHIO BpALLICHUS?

123.YTo0 Ha3bIBaIOT CBOOOHON OCBIO BpalleHus1?

124.YT1o Ha3bIBAIOT INIABHBIMHU OCSAMH UHEPLUU?

125.YT1o Takoe rupockon?

126.Yto Ha3pIBarOT npeneccuenn?

127.Kakas nedopmaiiusi Ha3bIBa€TCsl YIPYroi? HEynpyroi?
128.Yt0 Ha3bpIBalOT HANPSKEHUEM?

129.YTto Ha3bIBAIOT OTHOCUTEILHOU AehopMarueii?
130.3akoH I'yka.

140.B gewm 3akimrovaercs puznueckuii cMbich Mmoayssi FOnra?
141.Kakoe siBIeHHE Ha3bIBAETCS THCTEPE3UCOM?
142.0cHoBHBIE BUBI JieopMaIuii.

143.Yemy paBHa sHeprus nepopmarmun’?

144 .Yto xapaktepusyer BEeKTOp YMoBa?

Hpaxmuuecxue 3auamus no 0AHHOU meme npednwlazalom:

pemieHne 3amad mo teme «JlmHamuka TBepmoro Tena» u3 cobopruka Hpomosa U. E.

«3amauun o ob1el puznKe»:

1 2 3 4 5
1.234 1.218 1.257 1.171 1.198
1.236 1.219 1.251 1.172 1.195



http://exir.ru/1/resh/1_134.htm
http://exir.ru/1/resh/1_118.htm
http://exir.ru/1/resh/1_157.htm
http://exir.ru/1/resh/1_171.htm
http://exir.ru/1/resh/1_198.htm
http://exir.ru/1/resh/1_136.htm
http://exir.ru/1/resh/1_119.htm
http://exir.ru/1/resh/1_161.htm
http://exir.ru/1/resh/1_172.htm
http://exir.ru/1/resh/1_195.htm

1.242 1.220 1.262 1.173 1.193
1.245 1.221 1.263 1.174 1.192
1.251 1.224 1.267 1.180 1.189
1.255 1.226 1.269 1.182 1.187
1.256 1.230 1.270 1.184 1.286

— BBINOJIHEHHWE 3a/IaHUIl TPEHUPOBOYHBIX M JIEMOHCTPALMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ nenpro OCBOCHHUS NUIAKTUYECKAX EIMHHIL
pasnena;

—  DKCIPECC-KOIOKBHYM;

BBINOJIHEHHUE JJA00PATOPHBIX pa0dOT 00IIEro PU3HYECKOro MPaKTUKyMa —
1. «Onpenenenue moayns KOuray

2. «M3y4eHue 3aKOHOB BPAIIATEIBHOTO JIBUKCHUS

3. «OmnpeneneHue MOMEHTOB HHEPITUU U MPoBepka TeopeMsl [lITeitHepay;

—  NpU N0020MOBKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « DleMeHmbl Ynpyeocmu meepoo2o
menay 03HAKOMUMbCSL C Y4eOHOU un@opmayuell, pasmeuerHol Hudice.

Pazoen 4 «3akoHbl coxpaHeHus1 GU3NYECKUX BeJTHINH»

Ilenv wu3yuenua: oenadenue cmyoeHmamu Ccucmemoil 3HAHUIL O Qu3uuecKkom
cooepiicanuu nPeodpazoeanuil yHOAMeHmanbHou CUMMEMPUU U COOMEENMCMEUU 3AKOHOE
coxXpaneHus puzuuecKux eeIUdUH nPeodPa306aHuaAM yHOaAMeHmManbHOU CUMMEMPU.

H3yuue oannwtii pazoen cmyoeHm 00J14cen:

- 3HAmMb: NPOUCXOJCOEHUEe  3AKOHO8  COXPAaHeHus,  uauueckoe  codepaicanue
npeobpazosanuii.  (QYHOAMEHMANbHOU CUMMEMPUU, COOMEEeMcmeaue 3aKOHO8 COXPAHEHUs
Qusuueckux senuduH npeoopaz’08aHusM GYHOAMEHMATbHOU CUMMEMPUU, 3AKOHbl COXPAHEHUs
UMRYIbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 KIACCUYECKOU MeXanuKe,

- YMemp: 0nepupos8ams NOHAMUAMU OAHHO20 PA30eld U NPUMEHAMb 3AKOHbI COXPAHEHUS
UMRYIbCA, SHEP2UU, MOMEHMA UMNYIbCA 8 PeuleHUY NPUKIAOHBIX 3a0ay MeXAHUKU,

- 6]1a0emb: NOHAMULHBLIM ANnapamom (MOMeHmM UMNYIbCA YACMUYbl U U30IUPOBAHHOU
cucmemol HepPeAMUBUCICKUX YaACMUY, MOMEHM CULbl, COOCMBEHHBII MOMEHN UMNYIbCA).

Ilpu uzyuenuu pazoena 4 neodoxooumo:

— paccMOTpeTh Chaeayromuid  yueOHbiit marepuan: [2], ¢.9-37; [3], ¢.13-41; [7],

c.78-104; 8], c.6-32;

- CaMOCTOSITEIFHO ~ M3YYHTh W  3aKOHCIIEKTUPOBaTh Y4eOHBIH  Marepual,

pasMmelieHHbIE Ha mopTane 1o Teme: «lIpomcxokaeHue 3aKOHOB COXPaHEHHS.

dusnyeckoe  coaepkaHHE — MpeoOpa3oBaHUN  (PyHIAAaMEHTalIbHOW  CHMMETpPUHU.

CooTBeTCTBHE 3aKOHOB COXpaHEHUs (PU3MYECKMX BEIMYMH MpeoOpa3oBaHUIM

(byHIaMEHTATEHOW CUMMETPHI.

Oco6oe enumanue oopamums Ha:

— Heo0X00UMOCMb NOO2OMOBKU K IKCNPECC-KOLIOKEUYMY.

na camokonmpons no pazoeny Heo0Xo0umo omeemums Ha c1edyouiue 60npPoceyl:

Bonpocui k 3xcnpecc-Konnokeuymy

85.IIpocTpaHCcTBEHHO-BpEMEHHbIE MpeoOpa3zoBaHusl (yHIaMEHTAIbHON CUMMETPHH.

86.COOTBETCTBHE 3aKOHOB COXPaHEHHs (PU3MYECKMX BEIWYMH MpeoOpa3oBaHUSM
byHIaMEHTAIEHOW CUMMETPHH.

87.3aK0H COXpaHEHUs UMITYJIbCa.

88.3aK0H cOXpaHEHUs IHEPTHUHU.

89.VYpaBuenus ['ammibToOHA.

90.®u3nuecKkuii CMbICT ypaBHEHHH ['aMuiIbTOHA.

91.OHeprust cBOOOTHON PEISTHBUCTCKOM YaCTHIIBI.



http://exir.ru/1/resh/1_142.htm
http://exir.ru/1/resh/1_120.htm
http://exir.ru/1/resh/1_162.htm
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http://exir.ru/1/resh/1_193.htm
http://exir.ru/1/resh/1_121.htm
http://exir.ru/1/resh/1_163.htm
http://exir.ru/1/resh/1_174.htm
http://exir.ru/1/resh/1_192.htm
http://exir.ru/1/resh/1_147.htm
http://exir.ru/1/resh/1_122.htm
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http://exir.ru/1/resh/1_175.htm
http://exir.ru/1/resh/1_191.htm
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http://exir.ru/1/resh/1_123.htm
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http://exir.ru/1/resh/1_180.htm
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http://exir.ru/1/resh/1_168.htm
http://exir.ru/1/resh/1_181.htm
http://exir.ru/1/resh/1_188.htm
http://exir.ru/1/resh/1_155.htm
http://exir.ru/1/resh/1_126.htm
http://exir.ru/1/resh/1_169.htm
http://exir.ru/1/resh/1_182.htm
http://exir.ru/1/resh/1_187.htm
http://exir.ru/1/resh/1_156.htm
http://exir.ru/1/resh/1_130.htm
http://exir.ru/1/resh/1_170.htm
http://exir.ru/1/resh/1_184.htm
http://exir.ru/1/resh/1_186.htm
http://www.i-exam.ru/
http://www.fepo.ru/
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92.OHeprust HEPEeNATUBUCTCKON CBOOOTHOM YaCTHIIEI.

Bonpocel, pekoMeHnayemble 1151 IOATOTOBKH, BBINOJTHEHHUS
U 3aIUTHI Pe3yJbTATOB padoT 001ero pusnyecKoro NPpakKTUHKyMa

MEXAHUKA
JlaGopaTopHas padora N1.
Onpenenenne yckopeHHs1 CBOOOHOIO NA/ICHUS

Y ckopeHne, HoOpMallbHas ¥ TAHT€HIUAJIbHASL COCTABIISAIOIUE YCKOPEHHUS.

Cuna xak QyHKIUS COCTOSIHHUSA cucTeMbl. Brtopoill 3akoH HproToHa. 3akoH mapHOCTH

B3aMMOJCHCTBUS.

Buapel B3aumoperictBuil u cuiibl. @yH1aMEHTaJIbHBIE B3aUMOICHCTBHSL.

I'paBUTAalIMOHHBIE B3aMMOJCHCTBHS. 3aKOH BCEMUPHOIO TAroTeHUs. Cuia TATOTEHHs U cuia

TSAKECTH.

I'paBuTanmoHnHas u uHepTHas Macchl. [IpuHIMTI SKBUBAIEHTHOCTH.

I'paButanmonnoe mnosie. HampspkeHHOCTh M moTeHIuMan nouss. IIpuHuun cyneprno3uuuu.

Teopema Octporpaackoro-I'aycca. Pabora cui nosst TroreHus.

CBoboniHOE najieHue. Y ckopeHrne cBOOOAHOrO NaieHus. 3aKOH CBOOOHOIO NaJeHUs Tena.

3aBUCUMOCTb CHJIBI TSDKECTH M YCKOPEHHsI CBOOOJHOIO MaJieHHus OT HMIMPOThl MECTHOCTH U

BBICOTHI.

BeiBog pacuéTHbIX (hopMyIT I ONpEIeeHNs] YCKOPEHUS CBOOOIHOIO MaeHUs Tela.

Mertoap! onpeeneH s yCKOPEHHst CBOOOTHOTO TaICHUSI.

JladopaTopuas padora N2, 3, 10.
HN3yueHue KosedaTeIbHBIX ABHKEHU

1. KonebarenbHble JBMxeHUs. [‘apMoHMYeckne M HErapMOHMYECKHE  KoJeOaHMs.
Kitaccnuecknii TapMOHMYECKHA OJHOMEPHBIA JIMHEHHBIM ocuwniaTop. Pusnueckue
BEJIMYMHBI, XapaKTEepU3YIOLIMe TrapMOHHMYECKHe KojeOaHus (aMIUIMTYy[a, IEpHOJ,
yacToTa, HaudajbHas (a3a koneOaHuil, ¢asza). 3aKOH JUHAMHUKHA TapMOHHYECKHUX
KosiebaHuil B u¢depeHnanbHON U UHTErpajibHON popMax.

2. Kunermueckas W MOTEHIMAIbHAS DHEPruM KojebaTenpHOW cucteMbl. [lomHas sHeprus
CUCTEMBI.

3. 3aKkoH AMHAMUKHU BPAIIATEIBHOTO BUKEHUS (BBIBOM). MOMEHT cHitbl. MOMEHT HHEPIIHH.
Teopema I'torirenca-Illrelinepa.

4. MaremMaTHYeCKU  MAagTHHUK. 3aKOH  JIWHAMHKA  KOJIeOATEeJLHOrO  JIBWKEHUSA
mMareMaTuueckoro  MasTHuka.  Ksasuynpyrue — cuibl.  Ilepuon  koneGaHwmii
MaTeMaTUYeCKOTr0 MasiTHUKA. DKCIIEpUMEHTaJIbHAs IPOBEPKA: OT YETO 3aBUCUT U OT YEro
HE 3aBHCUT MepHoJ] KojaeOaHUi MaTeMaTHUeCKOro MasiTHUKa?

5. Ousznueckuii MasTHUK. 3aKOH JWHAMHUKH KOJIEOATEIHHOTO JBMXCHHUS (PU3HMUECKOTO
MmasTHUKA. [lepuox konebanuit  Qusuueckoro MastHuka. IlpuBeneHHas [IMHa
(bu3NYECKOro MasiTHUKA U €€ SKCIIEPUMEHTAIbHOE OIpeIeTICHHE.

6. Ilpyxunueiii wmastHuk. JuddepeHuuanbHoe ypaBHEHHE KOJIEOaHUN MPYKHUHHOTO
MasiTHUKa. [loTeHIanbHas 1 KMHETHYecKas SHEpPrUu NpPYKUHHOTO MasTHUKa. [lepuon
KoJIeOaHUH MPYKUHHOTO MasTHUKA.

7. 3aryxatomme konebanus. JuddepeHununanbHoe ypaBHEHHE 3aTyXaloUIMX KoJeOaHUH.
Kosddunument 3aryxaHusi, AEKPEMEHT 3aTyXaHUs, JOTapUPMHUUECKUNA JIE€KPEMEHT
3aTyXaHussT M HUX OKCIEPHUMEHTAIBHOE OIpeaesieHre, JT0OpOTHOCTh KoyieOaTenbHOM
CUCTEMBI. OKCHEpUMEHTAJIbHOE ONpEJeIeHUe Ha3BaHHBIX BBIIIE XapaKTEPUCTHUK
3aTyXaroluX KojaeOaHHH.

JlaGoparopHnasi padora N4, Sa.
Onpenenenne moayas FOHra u MmoayJisi capura

DONeMeHTbl TEOpUM YIPYrocTu. MexaHudeckoe HampsbkeHue. Ycunue. AOcComoTHas U

oTHocuTenbHas Aeopmanuu. Yrpyrue cuibl. 3akoH ['yka. CBszp mMexay aedopmaruein u

HarpspDKeHUEM (uarpamma).

OcHoBHBbIe BUIBI AehopMaruii. DHeprus nedopmaryu. Ynpyrui rucrepesuc. Bekrop Ymosa.
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KpyTunbHbIl MasTHUK.
Monynb FOnra u monyns casura. ®usnueckuid cMbica Moayiis FOHra.
BreiBox pacuérHbix dopmyn st ompeneicHuss Monayias FOHra, MOCTOSHHOW KpY4YCHHsS H
MOJYJS CABUTA.
DKCIEpUMEHTAIBHOE OIPEICIICHUE:
a) moayis FOHra rpu pacTspKeHUU ¢ TIOMOIIBIO KATETOMETPa;
B) IOCTOSIHHOM KPYYEHHS U MOJYJISI CIBUTa MaTeprasa JMHAMUYECKUM METOOM.
JlaGopaTopHas padora N6
N3yyeHue 3aKOHOB BPAlIATEJIbHOTO IBUKEHUS

Kunemaruka npuxenust ATT. YpaBuenus neuwxenuss ATT. J[Buxenue neHTpa macc.
OCHOBHOE ypaBHEHHE JMHAMHUKHU BpAIATEIHHOTO ABUKEHUS (BbIBOJA). MrHOBEHHBIE OCU
BpAaIlICHUS.
Kunernueckast sHeprus TBEpJ0ro Tela.
MOMEHT MHEPIMH YaCTULIBI U TBEPAOIO Tena. AJJIUTUBHOCTh MOMEHTA HHEPLIUH.
Teopewma Ioiirenca-IlteitHepa (10ka3aTeabCTBO).
OnpeneneHrne MOMEHTOB MHEPLUU OAHOPOIHBIX CUMMETPUYHBIX Tell (CTepXHS, HUINHIPA,
mapa).
3aKOH COXpAaHEHHsI MOMEHTa HMIIYJIbCa B KJACCUYECKOM MeXaHuke. MOMEHT uMITyibca
YaCTUIIbl U U30JMPOBAHHOM CUCTEMbI HEPEISITUBUCTCKUX YACTHLL.
MowmenT cuibl. COOCTBEHHBI MOMEHT CHIIBI.
BriBon pacu€THbIX GpopMyn AJis onpeaeNneHNs MOMEHTa MHEPLUHU U YTTIOBOM CKOPOCTH.
Tpudunsapuslii moasec.
OKcIepuMEHTalbHasl POBEPKA 3aKOHA JWHAMHMKHU BpAIaTE€IbHOTO ABMXKEHHUSA. Kak MOXHO
W3MEHUTh MOMEHT CHJIBI U MOMEHT MHEPIIMH B SKCIIEPUMEHTAIBHONU YCTaHOBKE?
BriBon pacuétHbix popMysn MOMEHTA HHEPIIMHU MaXOBOTO KOJIeca U CHIIBI TpeHus. MeToauka
OTpeIeTICHUS MOMEHTA HHEPIIUU MaXOBOT'0 KOJIECA U CHUJIbI TPEHUSI.

JlabopaTopnasi paGora N8a,8.

N3yuyeHue npoueccoB CTOJKHOBEHUSA

NMmynbe. 3aKOH COXpaHEHHs] UMITYJIbCA B KIIACCHUECKOW MEXaHUKE.
3aK0H COXpaHEHUsI YHEPTUHU B KJIIACCHUECKOM MeXaHuKe. YpaBHeHUs [ aMmibToHa.
CTONKHOBEHHE YaCTHIL.
YIpYTUe U HEYNPYrue CTOJIKHOBEHUS,
CTOJIKHOBEHUSI CIUMAIOLIUXCS YaCTHII,
HEYNPYTHE CTOJIKHOBEHHUsI 0€3 CIIUIaHMS;
pacmajibl HeCTaOMIBHBIX YaCTHII, TOPOT PEaKIIUU.
Metoaunka SKCIepUMEHTa 110 U3YYEHUIO yaapa.
bajumnctuyecknii MassTHUK.
[IpuMeHeHrne 3aKOHOB COXPAHEHHUS HMMITYJIbCa W DHEPTrUU ISl pacdyeTa CKOPOCTH TMyJIu
0aTMCTUYECKOTO MAasITHUKA TPU CTOJIKHOBEHHSIX.

JlaGopaTopnas padora N14,15.

OmnpenesieHne CKOPOCTH 3BYKa B BO3yXe MeTOAOM CJIOKEHUSI
B3aMMHO NEPIEHAUKYJISPHBIX KOJIeOAHUH.
OmnpenejieHne CKOPOCTH 3ByKa B ra3ax
PacnipocTpanenue konebaHuii B OJHOPOTHON YIIPYTOH Cpejie.

YpaBHeHUE MJI0CKOH Oeryiieil BOIHBI.
OnHomepHBIe 3ByKOBBIE BOJHBI. CKOPOCTH 3BYKa B ra3ax, KUIKOCTSAX M TBEP/bIX TeIaX.
Crosune BOHBIL. DHEPTrUsl CTOSIYEH BOJIHBI.
dusnueckue XapaKTEPUCTHKW 3BYKa: CHJAa 3BYKAa, aKyCTHYECKOE COMPOTHBIICHUE CPEIbl.
DuU3HOIOTNYECKast AKyCTHKA.
AKYCTHUYECKHI pe30oHaHC.
CrnosxeHre B3aUMHO MEePIEHANKYISIPHBIX KOJIEOaHUN.
®urypsl JIuccaxy, SJKCIEPUMEHTAIBHOE UX MOJIYYEHHUE.
DKCIEpUMEHTAIBHOE OIpeIeNIEHHE CKOPOCTH 3BYKA.
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MOJEKYJISIPHASI ®U3UKA
JlabopaTopnas paGora Ne 1. Onpenenenne Cp / Cy
Uto Ha3pIBatOT BHYTpeHHEHN sHepruei? KonnyecTBOM TEIoThI?
OnpeneneHne W MaTeMaTUYeCKOE BBIPAKEHHE TEIUIOEMKOCTH Tenla, YAEIbHON
TEIIOEMKOCTH BEILlECTBA, MOJISIPHOM TETJIOEMKOCTH BEIIECTBA.
[Touemy isi Ta30B pa3IMYarOT TEIIOEMKOCTh TpU TocTosHHOM oO0beme (Cy) u
TEIJIOEMKOCTb MPU MOCTOstHHOM jaBienun (Cp) ?
Jlatb onpeneneHne MOJISIPHBIX  TEIIOEMKOCTEH MPH MOCTOSHHOM 00BEME U IIOCTOSTHHOM
JaBJIeHUH, OOBSCHUTH COOTHOIICHHE MeX 1y HUMHU (ypaBHEeHUE Maiiepa).
Jlath moHsTHE O cTerneHu cBOOOABI; BhIpa3uTh Cp 1 Cy 4epe3 YHcio cTeneHeil CBOOOIbI.
Anuabatnblii npouecc. YpaBuenue Ilyaccona, rpaduk annabaTHoro mporecca.
Omnpenenenne Cp / Cy MeTOAOM anabaTHOTO pacIupeHus (X011 paboThl).
UYro Ha3wiBaeTcs BosHOM? Kak oOpa3yeTcst cTosiuasi BOJiHA, €€ OCOOCHHOCTH.
. Urto Ha3bIBaeTCs AJTMHON BOJIHBI?
10. Yto Takoe pe3oHaHC? YCIOBHE HACTYIJICHHS pe30HAHCa B TPYOE C BO3IyXOM.
11. Yro nasmiBaercs ckopocThio 3ByKa? IlnmoTtHocThio (rasza), naBienuem? CoOOTHOIIEHHE
MEX1y HUMH.
12. BeBopa pacuetHoU GopMyItbl uist Y. MeToarKa SKCIIEPUMEHTA M0 OTPEACICHHUIO .
JlabopaTopHas padora Ne 2. [IpoBepka ra3oBbiX 3aKOHOB
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1. Muxkpo- 1 MakponapaMmeTpbl, XapaKTepHU3YIOLIe COCTOssHUE Ta3za. VX ¢pu3ndyeckuii cMbIci.

2. Wzompoueccel. 3akoHbl W ypaBHeHHss wux onpenenstonme (boins-Mapuorra,
I'eit-JIroccaka, [lapms). I'paduku u3omnporeccoB B koopAauHaTax p u V, p u ' vut.
3akoH ABOrajipo.

3. BmiBoxa ypaBuenus Knaneiipona-MenpaeneeBa u3 ocuoBHoro ypasHenust MKT razos.

4. Tepmuueckuid k03 PuumeHT napneHus, KOOPPUIUEHT 0OBEMHOTO PACIIUPEHUS Ta30B.

5. OObscHeHue ra3oBblXx 3akOHOB ¢ Touku 3peHuss MKT razos. BbiBox 3akoHOB
M30IIpoLIeCCOB U3 ypaBHeHUs Kianelipona-Menaeneesa.

6. ®usmyeckuil CMbICI YHUBEPCAIBbHOM ra30BOi MOCTOSHHOM.

7. 3akoH JlampTOHA.

8. Xon paboThl, 00bICHEHHE BCEX ATAIOB, PE3YIbTATHI, BBIBO/IbI, OTPELIHOCTH.

Jladoparopnasi padora Ne 3 (a, 6). U3MeHeHHe arperaTHbIX COCTOSIHUI
UYro Ha3biBaeTca (pa3oBbIM MepexooM mepBoro poaa? Buasl (a3oBbIX mepexosioB MEepBOro
pona. O0ObsicHUTH MexaHu3M (ha30BbIX Mepexo0B ¢ Touku 3peHust MKT crpoenus Bemectsa.
Yro Takoe Teriora ¢pazoBoro nepexonaa’?
Uto Ha3wpIBaeTCs yAeNbHOM TeryioToM maBieHusi? Ha urto pacxomyercs sta Teriora?
Enununst usmepenus. YTo mpoUCXOIUT ¢ HEH MpHU OTBEp/I€BaHUM BelecTBa?
Urto Ha3bIBaeTCs yNIEIBbHON MOJIIPHOM TEIUIOTOM mapoodpazoanusi? Ha uto pacxomyercs ata
terota? Enununs! n3mepenus. YTo NporcXoauT ¢ Hel Mpu KOHICHCAlluH BelecTBa?
B uem 3akmrouaercss mpouecc cybmumanuu (Bo3roHku)? UTo Takoe yaenpHas TeIioTa
cyOomumanuun?
YeM oTamuaroTcs rpaduKe IIaBIeHHs] © OTBEPACBAHUS KPUCTALUTMYECKUX U aMOP(PHBIX Te?
[Touemy?
3aBUCHUMOCTh  TemmepaTypel  (a3oBoro  mepexoja  OT  JaBieHHs.  YpaBHEHHUE
Knaneiipona-Knay3uyca.
Huarpamma coctostHuid. TpoitHas Touka.
CocraBieHue ypaBHEHHs TEIUIOBOro OanaHca UIsl ONpEeAeNeHUs YAENbHOH TEeIuIoThI
1aByieHus (mapooOpa3oBaHus) KaJIOPUMETPUUECKUM CIIOCOOOM.
JlabopaTopnasi paGora Ne 4. Onpenesienne k03 GpUINEHTA TENJIOBOI0 PACIIMPEHUS

TBEPABIX TeJl

Oo6mbsicHenne ko3 duimenTta TernaoBoro pacuupenus ¢ Touku 3penuss MKT.
3aBHCUMOCTh OOBEMHBIX H JIMHEHHBIX Pa3MEPOB TBEP/BIX TEN U )KUIKOCTH OT TEMIEPATYPHI.
dusnueckuii cMmpicn KodpuienTa 00beMHOr0 M JIMHEHHOTO pactmmpeHus. CBs3b Mexay

HuMH. EquHUIE 13MepeHusl.

Y10 TaKoe MNJIOTHOCTH? EIII/IHI/II_H:I HU3MCPCHUH. 3aBUCUMOCTh IIJIOTHOCTH B€IICCTBA OT



TEMIIEPaTypBL.
5. Meronuka onpeneneHus KodhUIHEHTa THHEHHOTO PACIIUPEHUS.

6.

Hw

o

BriBog popmyisl 1t onpesnenenus ko3 duimenta 00beMHOTO pacIMpeHus )KUAKOCTH.

JlaGoparopuas padora NeS. OnpenesieHue yaejabHON TENI10eMKOCTH

1. TlonsTHe TEMIOEMKOCTHU Tel. Y IeiabHask TeIII0EMKOCTh. EIMHUIIBI U3MEpEHUS.

2. Yro Takoe MOJIb BelecTBa. 3aKOH ABOTaapo.

3. Yucno cremeHeir cBOOOABI MOJEKYJIBl TBEpAOro Tena. Teopema O paBHOMEPHOM
pacrpezieieHuu SHEPTUU 0 CTeNeHsIM cBo0oabl. BHyTpeHHss sHeprust 1 MoJjs TBEpIOro
Tena.

4. MonspHas TEII0EMKOCTb.

Kiaccuueckast Teopusi TEIJI0EMKOCTH TBepAoro tena. 3akoH Jrononra u [Ty, rpanuibt

€ro MPUMEHEHUS.

6. BwiBog dbopmyn uist onpeseneHus yaelIbHON TeIIOEMKOCTH KUIKOCTH U TBEPAOTO Tela
(YpaBHEHHE TEIIJIOBOTO OajiaHca).

7. YcTpolcTBO, MIPUHIMI JSHCTBUS U HA3HAUEHUE KaJTOpUMETpa.

JlabopaTopHas padora Ne 6. Onpenesnenne ko3pPpuumeHTa TENJIONPOBOTHOCTH

o

1. OOpscHeHue TEMIONPOBOJHOCTH KHUAKOCTEN U ra3oB ¢ ToukH 3peHus MKT.

2. @opmyna dypbe. Ouznyeckuil cMbICT KOI(PPHUIIMEHTA TEIIONPOBOAHOCTH. EqMHUIIBI
u3mepenus. Uto Takoe rpalueHT TeMiepaTypbl?

3. 3aBucHMOCTbH KOA(PHHUIIUEHTA TEIUIOMPOBOAHOCTH ra30B OT TEMIIEPATYPhI U JTABICHHUS.

4.  Oco0eHHOCTH MEXaHU3Ma TEIJIONPOBOAHOCTH TBEPABIX Tel. DOHOHBI.

5. BeBox dhopmMyibl s onpeaesieHuss KodPGUIUEHTa TEIIONPOBOAHOCTH H OOBSICHCHUE

METOAMKHU 3KcnepuMmeHTa. Kak ompenensoT Ha MpakTUKE KOJUYECTBO IEpeIaHHOU
TEIUIOTHI U TPAJAUEHT TEMIIEPaTyphl?
JlabopaTopHas padora Ne 7 (a, 0) Onpenesienue ko3¢ puiueHTa NOBEPXHOCTHOI O
HATSIKEHHS.
Crpoenne xunkocreit ¢ Touku 3pernss MKT.
IToBEepXHOCTHBIN CIIOW, CHJIBI MOBEPXHOCTHOTO HATSHKEHUS, SHEPTUsl TOBEPXHOCTHOTO
cinost. KoopuimeHT moBepXHOCTHOTO HATSKEHUS (J1Ba OTpEieNieHus ).
3. JlaBiieHue 101 UICKPUBIICHHOM MOBEepXHOCThIO. DopMmyita Jlarmaca.
4. (CMauuBaeMOCTb, KAMUIUIIPHBIC SBICHUSI.
5. Mertozas! onpeaeneHus KodppuiueHTa NoBEpXHOCTHOTO HATSKEHUS, X0 pabOTHI.
JlabopaTopHas padora Ne 9. OnpenesieHne BIaKHOCTH BO3yXa
OObscHeHne mpolleccoB ucnapeHuss U konaeHcauuu ¢ touku 3penus MKT. Hcnapenue u
KHUIICHUE.
HacepienHpld 1 HeHachllleHHbIM map. OT 4ero 3aBHCHUT JIaBJIC€HHE HACHIIIEHHBIX H
HEHACBIIICHHBIX TapOB?
AOCOII0THAs M OTHOCUTENbHASI BIAXHOCTh. EMHUIBI H3MEpEHHUSI.
Touka pocel. OmnpezneneHue aOCOMIOTHOM M OTHOCHUTENIBHOW BIQKHOCTH IPH TOMOIIH
rurpomerpa JlamOpexTa. YCTpOHCTBO M NPUHIMII ACHCTBHUS BOJIOCSHOIO THIPOMETpa M
ncuxpomerpa ABrycra.
Onpenenenne abCOMIOTHOW U OTHOCUTENBHOM BIQXKHOCTH MPU TTOMOIIM 3THX TPUOOPOB.
3Ha4YeHHe BIAXHOCTH U CIIOCOOBI €€ OIpeIeeHusl.
Jladoparopnasi padora Ne 10. Onpenesienue nocrossHHoii bosbimana
1. Ocuosusie nonoxenuss MKT.
2.  Juddy3us. bpoyHoBcKOe nBmkeHue. OIyKTyaIum.
Mukpo- u MakponapameTpbl COCTOSIHUSA Ta3a.
4. TlocrossnHas bonbimaHa, €TUHUAIIBI U3MEPEHUS, PU3NUECKUN CMBICI.
5. MounspHas macca, onpe/enieHre MOJISIPHOM Macchl.
6. Uwmcno ABorampo, crnocoObl ONpeNeNeHus Yuclia MOJIEKYJI B TIPOM3BOJBHOW Macce
BELIECTBA.
Xon paboThl, BEIBOA pabouux (GopmMyin s onmpeneneHus MocTossHHOW bomeiiMana u
pa3MepoB MOJIEKYII.
JlabGoparopHas padora Ne 12. OnpenesieHue cpeaHei JJIMHbI CBOOOIHOI0 Mpodera u
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3¢ PpexTHBHOrO TMaMETPa MOJIEKYJI BO31yXa
Uto Takoe aiMHA, BpeMsl CBOOOTHOTO Mpodera, CpemHss, KBaJpaTWdHas, Haubojee
BEPOSATHASI CKOPOCTH MOJIEKYJ, 3P PEKTUBHBIN TUAMETP MOJICKYIIbI?
BHyTpennee TpeHue B KHIKOCTSAX M razax. BoiBoa ¢opMyibl Aisl JIMHBI CBOOOIHOTO
npobera.
3akon HproToHa s cuiabl BA3KOro TpeHus. OT dYero 3aBUCUT KOIPHHUIMEHT
BHYTPEHHETO TPeHUs?
Metoauka ompeneleHuss UIMHBI CBOOOAHOTO mpobera u 3¢ (HEeKTUBHOrO JuUamerpa
MoJIeKyJbl Bo3ayxa. CoctaB Bo3ayxa. BeiBox dopmynbl aist 3QpGEeKTUBHOTO AHaMeTpa
MOJICKYJIBI.

JlabopaTopnasi paGora Ne 13. Onpenenenue u3MeHeHHsI SHTPONMHU NPU HATPEBAHUM U

1
2
3.
4

IUIABJICHUH 0JI0BA

[Tousitue o dazoBbix nepexonaax | pona. I'paduku npomeccos T = f(t).

VY nenbHbIe (MOJISIPHBIE) TEIJIOTHI IUIABJICHUS U KPUCTAILIU3ALUH.

JwnarpaMmma cocTostHus cUCTEMBI. TpoiiHas TO4Ka.

[Tonsitue sHTponuu. Mi3MeHeHue SHTPONHH B 0OpaTUMBIX U HEOOPATUMBIX MPOIIECCaX.
Hepasencto Knaysuyca.

CTaTuCTUYECKUN CMBICH SHTPOIMHU U €€ CBOMICTBA, CBSI3b HSHTPOIHUU M BEPOSTHOCTH.
®opmyna bonsimana.

Metonuka onpeaeneHus SHTPOIUH, U3MEHEHUS SHTPOIIMH U PACUET MOTPEIIHOCTH.

SJEKTPUYECTBO U MATHETHU3M
Jladoparopnasi padora Ne 1. UcciienoBanue 3JIeKTPOCTATHYECKOTO MOJIA.

UYto Takoe 3NeKTpocTaTudeckoe moiue?

Uto Ha3bIBaeTCs HAMPSHKEHHOCTHIO AJIEKTpUYeckoro mnoisa? (dopmyna, ompeneneHue,
MOCTPOCHUE BEKTOPA HANIPSKEHHOCTH, €AMHUIIBI U3MEPEHHUS HAIPSKEHHOCTH )

[IpuHIUI Cyneprno3unuu.

UYrto Ha3bIBaeTCs JIMHUEW HANPS)KEHHOCTU? MoOryT iu oHM nepeceKkaThes?

Uto Ha3pIBaeTCsl MOTOKOM HampsikeHHOCcTH? Kak ¢ TMOMOIIbI0 CHUJIOBBIX JIMHUH
U300paxaTh JIEKTPOCTATHUECKOE MOJI€ CUCTEMBI 3apsI0B?

Uto Ha3bIBaeTCs MOTEHIMAJIOM JJIeKTpuueckoro mossi? PasHocte motenmuanon. Kak
CBs3aH TMOTEHIMAaN ¢ paboToi MO MEepEeMENICHUI0 dJI. 3apsAla B AIEKTPUYECKOM TOJIE.
Enauauiel usmMepeHust moTeHIana.

UTo Ha3bIBaeTCsl KBUINOTEHIMAIBHON MOBEPXHOCThIO? Kak MAYT CUIIOBBIE JTUHUHU IO
OTHOILIIEHUIO K OKBUNOTCHIMAIbHBIM  MOBEpXHOCTsIM? KakoBa CBA3b  MEXIy
HaIpPSKEHHOCTHIO U MOTEHIIUATIOM?

Kaxk u ansa yero Birogaetcst peoxopa?
[Touemy a1 MOCTPOEHMSI SKBUIIOTEHUUAIBHBIX MOBEPXHOCTEH, JIMHUM HCIOJIB3YIOT B
1eTY TaIbBaHOMETP?

JlabopaTopnasi padora Ne 2. OnpenesieHne JM3J1eKTPUYECKOH NPOHULIAEMOCTH CPe/ibl.

1. Yto Ttakoe mumdIEKTpUYECKas NpoHUIIaeMocTh (oTHocutenbHast) Cpenpi? Kaxue
CBOMCTBA IUAJIEKTPUKA OHA XapaKTepu3yer?

2. Uro Ha3bIBaeTCs KOJeOaTETbHBIM KOHTYPOM?

OT 4ero 3aBUCHT MHAYKTHBHOCTh Karymku? Kak M3MEHUTH 4acTOTy KoJieOaHWl B

KOHTYype?

OT 4ero 3aBUCHUT JIEKTPOEMKOCTD IJIOCKOTO KOHJeHcaTopa?

YTto Takoe pe30HaHC HAPSHKEHU?

Kakoro Tumna KoHIEHCATOP UCIONb3yeTcs B paboTe?

KaxkoBa poibs 3ByKOBOTO T€HEpaTOpa, UCIIOIB3yeMOTo B paboTe?

B uewm 3akiouaetcs MeTo1 OmpeieNieHus € B TaHHOM paboTe?

JlabopaTopnasi paGora Ne3. OnpenesieHue eMKOCTH KOHICHCATOPOB.

1. Yro Ha3pIBaeTCs AIEKTPOEMKOCTHIO MpoBoAHMKA? OT 4yero oHa 3aBUCHT? EnuHMIIBI
U3MEPEHHUSL.

2. Uro Takoe koHaeHcaTop? Buabl KOHIEHCATOPOB. DIIEKTPOEMKOCTh KOHIEHCATOPOB.
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3. CoenuHeHHs KOHJIEHCATOPOB.
4. 3akonsl Kupxroda.
5. Ilpumenenue 3akonoB Kupxroda k 00bsICHEHUIO CXEMBI MOCTA.
6. EmMKocTHOE cOmpOoTUBIICHHE.
7. Uewm oTnmyaeTcs cxema MOCTa Y MHCTOHA OT CXEMBI, UCTIOIb3YeMOM B TaHHOU paboTe?
[Touemy?
Uro Takoe Mara3uH eMKOCTEN?
Mertoabl onpeieeHus MEKTPOEMKOCTH KOHAEHCaTopa.
Jlaboparopnasi padora Ne 4. I3mMepeHue conpoTuBIeHHIA.
1. Yro Takoe compoTuBicHUE NMpoBoAHNKA? Yem oHO 00ycioBieHo? UTo Takoe yaenbHOe
conpotuiieHue? EMHUIBI H3MepeHusl.
CoenvHeHUEe COMPOTHUBIICHUH.
3akoH OMa a1 yyacTKa LEmnHu.
3akonbl Kupxroda u ux npuMeHeHHe.
Mocrt Yuncrona. [louemy rajibBaHoMeTp MOKET IOKa3bIBaTh 07?7
Mertoabl onpeieeHus1 CONPOTUBIICHUS TPOBOIHUKA.
Uro Takoe aBomeTp? Kak ¢ HuM padorars? OMMeTp.
Kak npu uzmepennu nonyduTs Hanbosee o0l pe3ynprar?
JlaboparopHasi padora Ne 5. U3yuyeHue 3aBHCMMOCTH CONPOTUBJICHUIA OT
TeMIlepaTypsbl.
YTo Takoe CONpOTUBIIEHUE U TPOBOJUMOCTH?
2. Kak m mouemy 3aBHCHUT CONpPOTHBIICHHE METAIIOB OT Temreparypsl? TemmnepaTypHbIii
KO3 puIMeHT.
OnekrpoiauTuueckas avcconuanus. Tok B snekrpoiautax. OT 4Yero 3aBUCUT
MIPOBOJIUMOCTD 3JEKTPOJIUTa?
4. Kak 1 nouemy 3aBUCUT COIIPOTUBIICHUE JIEKTPOIUTA OT TEMIIEPATYPbI?
5. 30HHas TeOpUs MPOBOJIUMOCTH MOJIYIIPOBOJIHUKOB.
6. Kak u mouemy MeHSETCS] CONPOTHUBIICHHE TOTYIPOBOTHIUKOB ITPH HATPEBAHUN?
Jlaboparopnasi padora Ne 6. Pacuer nryHTa u 100aBOYHOI0 CONPOTUBJICHHS.
1. IlocnenoBatenbHOE U MapaieIbHOE COEIMHEHUE MPOBOJHUKOB. MeTObI pacueTra CII0KHBIX
cXeM (MeTO/] 3Be3/Ibl U TPEYTOJIbHUKA).
2. Yrto Takoe rampBaHomeTp? Ilouemy rajabBaHOMETpP MOXKHO HCIIOJIB30BaTh U B KayecTBE
aMIiepMeTpa U B KauecTBe BosibTMETpa? Kak 310 MOXKHO cienats?
3. UYro Ha3bpIBaeTcs NOCTOSHHOW ranbBaHoMeTpa? UTo Ha3bpIBaeTcs YYBCTBUTEIBHOCTBHIO
rajbBaHomeTpa’?
4. Pacuer myHTa U 1060aBOYHOTO CONPOTUBIIEHHUS, B YEM COCTOUT UX POJIb?
5. UTo 3HAUUT MPOTPaayupOBaTh U3MEPHUTENBHBIN MPUOOP (aMIepMeTp, BOIBTMETP)?
6. Uto 03HayaloT 3amucH Ha IIKaie mpudopoB?
7. KakoB mpuHUUI AEHCTBUS MarHUTO-3JIEKTPUUECKUX CUCTEM?
8. BkiroueHue peocrata B KaueCTBE MOTEHIIHOMETPA.
9. Yrto Takoe Mara3uHbl COIIPOTUBIICHUI?
Jladoparopnasi padora Ne 7. Onpenenenue I/IC pa3iu4HbIMUA MeTOAAMM.
Kakue cuibl Ha3bIBaIOTCS CTOPOHHUMU?
UYro nazeiBaercs DJ1C?
3akoH OMa 1t 3aMKHYTOM LEMH.
Yro Ha3bpIBaeTCA HUPKYJSALUEH BEKTOPa HAPSXKEHHOCTH AJIEKTPUUYECKOTO MOJIS.
3akonsl Kupxroga.
B yewm 3akitogaercs MeTo1 KOMIIEHCAITHH.
Mertoast uzmepenns 3/1C.
JlabGoparopunas padora Ne 8. Onpenenenue tepmoI/IC.
1. Tlouemy B MecTe KOHTaKTa JABYX HMPOBOJHHKOB 00pa3zyercs pa3HOCTh MoTeHIuanoB? Ot
YEro 3aBUCUT €€ BeJIMYHNHA?
2. Mosxno mu nonyunts 3/[C B 3aMKHYTO# LIeNH U3 Pa3HBIX METAJIOB 33 CUET KOHTaKTHBIX
pa3HOCTEHN MOTEHIINAIOB?
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10.
11.
12.
13.

Yro Ttakoe TepmoIAC?
Yro takoe ko3¢ punuent tepmoIC wm nuddepenmuansaas IJC? Moxert i B 1ienu
ObITH OoJbIIION TOK 3a cueT TOJIC.
3akoH Bounbra.
3asucur au kod3pdumment TOJC ot Temnepatypsi?
Yro 3HauUT NporpaayupoBaTh TEpMoOIapy?
SIBnsieTcs M 3aBUCUMOCTB OT TEMIIEpaTyphl TMHEUHON ?
Yro Takoe MarasuH COMPOTUBIICHUS U JUIS YETO OH UCIOJIb3yeTcs B paboTe?
JlabopaTopHasi paGora Ne 9. CHAATHe XapaKTePHCTHK TPeXJIeKTPOAHOM J1aMIIbI.
Uto Ha3bIBaeTCs TEPMOAJICKTPOHHOW sMmuccuer? Kak oHa ucmosb3yercss B paboTe
AJIIEKTPOHHBIX JIAMIT?
2. Pousb anekTpoaoB (aHOAa, KaTo/1a, CETKH) B TPHO/IC.
3. YTto Ha3bIBaeTCsA CTATUYECKON aHOJIHOM XapaKTEPUCTHKOMN JIAMITbI?
4. Yro Ha3bIBAETCS TOKOM HACBILICHUS?
5. Uro Ha3bpIBaeTCAd CTAaTUYECKOW CETOYHON XapakTepucTukod Jjamnbl? Uto Takoe
MOTEHIMAN 3alluPaHus JaMIbl?
6. OObBICHUTH MPUYMHY U XOA HM3MEHEHHsS] CETOYHOTO TOKAa C YBEIMYEHHEM Ha CETKe
MOJIOKUTEIBHOTO TOTEHIIMAIA.
7.  OOBIACHUTH MPUUUHY OJHOCTOPOHHEU MPOBOJAUMOCTH 3J1.JIAMIIBL.
8. Bxurouenme peocrara B KaueCTBE MOTEHIIMOMETPA.
9. Bxirouenue 3-X MOJIOCHOTO NMEPEKIIOYaTeNs Isl U3MEHEHHsI HallPaBJICHUS TOKa B IICTH.
10. Tlouemy npu CHATUU CETOYHOW XapaKTEPUCTUKNA N3MEHEHUE MOTCHIIMANIA Ha CETKE BEJIET
K U3MEHEHHUIO aHOJIHOTO HaIPsHKEHUS?
11. Kak n3meHsieTcs MOTEHIUAJ 3aIUPAHUs JaMIIbl C U3MEHEHHEM aHO/IHOTO HANPSKEHUS?
12. MOXHO J¥ YyBEIMUYUTH TOK HACKIILIEHUS?
JlabGopaTopHnas padora Ne 10. CusiTue XapaKTePUCTUKH MOJYNPOBOAHUKOBOTO 1M01a U
H3MepeHue
k03¢ PpuunenTa ycujieHus TpPaH3UCTOPA.
Kaxkue Tena Ha3zpIBarOTCS MOTYyNPOBOAHUKOBBIMU?
UYem oTiinyaeTcs MOJyIPOBOJIHUK MI-TUIIA OT IPOBOJIHUKA?
Kaxkas npoBoaMMOCTh Ha3bIBa€TCsI MPOBOAUMOCTBIO P-THIA?
UTo npoucxXoAuT Ha TpaHHIle KOHTAKTa IPOBOJIHKKA H-TUIIA C MOJIYIPOBOJHUKOM p-THIIA?
Uro Takoe coOCTBEHHAs! U PUMECHas! TPOBOIUMOCTh?
Urto Takoe 3anuparomuii ciom?
[loueMy KOHTakT 2-X NOJYHPOBOJHHKOB C PpA3HOT0 THUMNA MPOBOJUMOCTBIO 00JaaaeT
OJIHOCTOPOHHEH MTPOBOJIUMOCTHIO?
UYro Takoe npsimoe 1 oOpatHoe HanpsbkeHue? [psmoit u o6paTHbIM TOK?
UTto Ha3bIBaeTCs BOJIBTAMIIEPHON XapaKTEPUCTHKON nuoa?
JI71s1 4ero cny>KMT MOIYyNPOBOAHUKOBBIN A0 ?
Kak ompenensiercst ko3 duiment ycunenus tpuonaa’?
BxiroueHne peoctara Kak HOTEHIIMOMETpA.
Bxurouenune 3-X MOdIIOCHOTO MEpeKIrovaTes I U3MEHEHHS HalpaBJiIeHUs TOKA B LETH.
JlabopaTopnasi paGora Ne 11. Onpenenenue ropu3oOHTAJILHON COCTABIAIOIICH
HANPS2KEHHOCTH MATHUTHOIO 1M0JIs1 3eMJIu.
UTto Ha3bIBae€TCS CUJIOBOM JIMHUEN MAarHUTHOTO TOJIS?
Kaxk nayT cuimoBble TMHUN MarHUTHOTO TToutst 3emun? I’ ie y 3emiin ceBepHBIil MAarHUTHBIN
nosiroc? OnpenennTe MEMEHThl 36MHOIO MarHeTu3ma.
3. HampaBrneHne Kakoro BEKTOpa COBMAJaeT C HaNpaBICHHEM MAarHUTHON CTPENKH,
HAaCaXE€HHOM Ha BepTHKaibHyl0 ock? Ha ropusonranpHyto ocbk? HyxHO 5H
TOPU30HTAJIbHYIO OCh OPUEHTUPOBAThH KaK-TO B MPOCTPAHCTBE UJIU 3TO HE 00s13aTEIbHO?
Cdopmynuposats 3akoH bruo-Casapa-Jlamnaca.
Kak HampaBieHO MarHuTHOE 1oJjie KpyroBoro Toka? Yemy paBna ero H..
CnpaBenyiuB 11 TPUHIUI CYNIEPIIO3ULIMH JIJII MATHUTHBIX TOJIeH?
B ugem 3akntouaercs meron onpenenenns Hr u Ho 3eMHOro MarHuTHOTro moJis?

How
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8. Jlus 4ero BUTOK OPUEHTUPYETCS B IJIOCKOCTH MAarHUTHOTO MepuanaHa?
JlaGoparopHas padora Ne 13. Onpenesienue ko3ppuumueHTa CAMOMHAYKIIUN KATYIIKH.
1. Yro Ha3bIiBaeTCSI MHAYKTUBHOCTHIO TPOBOIHUKA? EMHULIBI U3MEpEHUS.
[Touemy KkaTymika OKa3bIBa€T pa3HOE COMNPOTUBIECHUE MOCTOSHHOMY TOKY U
nepeMeHHOMY?
3. Or 4ero 3aBUCHUT UHIYKTUBHOE CONPOTUBIIEHUE KATYIIKU?
4. Kak cBsi3aHbl MHAYKTUBHOE U aKTHUBHOE COMPOTUBIIEHHUE MPOBOJHUKA? MOXKHO T HX
IIPOCTO CKJIAAbIBATH?

no

5. Uro o3Havaet, 4yTO TOK 1O (ha3e HE COBMAAET C HANPSDKEHUEM?

6. Korna B nenu nepeMeHHOro Toka TOK M HalpsKeHHUEe COBIAAAIOT 1o ¢a3ze?

7. Yro takoe eMKkocTHOe conpoTuBieHue? Yem oHo oOycnoBiieHO? Kak BiIuseT Ha TOK B
nenu?

8. Kak yBennuuTh HHAYKTUBHOCTH KaTYILIKN?

9. Kak perynupyercs HanpsKeHHe B Lienn?

OIITUKA

JladbopaTopHas padora Ne 3
1. JIunzsl. Ontuyeckast ock. @okyc. I'nmaBHas onTuueckas ocb. PokycHoe paccrosHue. Dopmyia
JIMH3BI, ONTUYECKasl CUJIA JIUH3bI.
2. Iloctpoenue n300paxeHuil B IMH3aX U 3epKajiax.
3. Meronbl onpenenenus GOKYCHOIO pacCTOSHUS cOOMpArOLeil IMH3BI.
4. Iloctpoenue ueprexa k metony beccens.
5. Meronuka omnpeneneHus pOKyCHOTro pacCTOSIHUS PACCEUBAIOILEH JIMH3BL.
6. AGeppamust TMH3: XpOMaTH4YECKasi, ChepuyecKkas, KoMa, aCTUTMATH3M.

Jlaboparopnasi padora Ne 4,4a

1. 3axkoHbl OTpakeHHs U mpeaomiieHus cBeTa. Puznueckuid CcMbICa aOCOIIOTHOTO U
OTHOCHUTEIIBHOTO TOKA3aTeNs IPEIOMIIEHUS CPEBI.
2. SIBieHrEe OJHOTO BHYTPEHHETO OTPAKECHHUS.
3. Xon nydel yepes MI0CKO NapalieIbHYIO IUIACTUHKY U IPU3MY.
4. Xox myuyeill B MUKPOCKOIIE.
5. Metoauka onpeseneHne mokasaTelis NpeJIoMIIeHHs U oMol MUKpockorna. (KagectBeHHoe
0OBSICHEHHE UYepTExKa).
6. 3aBUCHMOCTb IIOKa3aTessl IMpeJoMJIeHUs cpeabl OT Temneparypbl. IIpuHuun pa®oThb
pedpaxTomeTpa (IIOCTpOEHHE X0/1a Jiyuel B peppakTomeTpe).

JlabopaTopnasi paGora NeS.
1. B 4em cocrouT sBieHHe uHTepdepeHIUU? VYcCIOoBHE MOJYyYEHUS YCTOMUMBOMN
UHTEepPEPEeHIIMOHHOM KapTUHBI. KOrepeHTHOCTh MICTOUHUKOB.
2. YcnoBust HaOMoIeHUsT Max u Min npu uaTepdepentmu apyx ny4deid AL, AD.
3. CnocoObl HabOmroneHus uHTepdepenunu: onblT FOHra, Ounpuszma u Ousepkana Ppenens,
Merton JInoiiga (c mocTpoeHrneM Xoja Jiydyeil © MHUMbIX HCTOYHUKOB).
4. Metoauka onpeieieHus AIMHbI CBETOBOM BOJHBI NP TOMOIIH OUITPU3MBI.

JlaGoparopHasi padora Ne 6.
1. B ueM coCTOSAT sIBIIEHUE U YCIOBUE UHTEP(EPEHIINN CBETOBBIX BOJIH?
2. YcnoBust Max v MiN npu MHTEpPEPSHIIUH IBYX JTyUei.
3. Ilonarue o0 wuHTepdepeHIMH B TOHKHMX IUIEHKaX: IOJOCHI PaBHOI'O HAKJIOHA W PaBHOM
TOJILIMHBI (PUCYHOK U €r0 OOBSICHEHHE).
4. Konbua Hetorona. BeiBog popmyier a1t R u A.
5. Metonuka onpeneneHus paauyca KpUBU3HBI JUH3bI U JJIUHBI CBETOBOM BOJIHBI C MOMOILBIO
kosen HeroToHa.

JlaGoparopHnasi padora Ne 7.
1. Mudpaxuus cera. [Tpunnun [toiirenca-®dpenens.
2. ludpaxius oT miead. Y CIoBHsS MaxX u Min cBeta oT mieau (PUCYHOK).
3. JudpaxuonHas pemerka. Y cioBus Max u MiN cBeTa OT PelIeTKU (PHUCYHOK).
4. OnpeneneHue A Mpy MOMOIIH TU(DPAKITMOHHON PEIICTKH.



JlabopaTopnasi paGora Ne 8.

1. EcrecTBeHHBIN 1 TTOJISIpU30BaHHBINA cBET. CIIOCOOBI MOTYyUEHHUS MOISIPU30BAHHOTO CBETA.

2. BpaiieHue 1mi0CcKOCTH NOJSIpU3alMi ONTUYECKH aKTUBHBIMH BEILIECTBAMU. YT0JI IOBOPOTA

IUIOCKOCTH nossipu3anuu. [locrosiHHas BpaleHus..

3. IlpuHuuMn ycTpolicTBa U AEUCTBUS caXxapuMeETpa.

4. 3akoH bproctepa u ero gpusznueckoe 0ObICHEHHE.

5. IonspuzaTop u aHanu3aTop. 3akoH Maitoca.

6. MckyccTBeHHAst aHU30TPOIIUS U €€ UCII0JIb30BAHNE B TEXHUKE.
JlabopaTopnas paGora Ne 10.

1. TerioBoe u3nyuenue Ten. Enunune n3mepenus. M3nyvarenbHas v MOTIoMATEIbHAS

CIIOCOOHOCTH TeJI.

2. CriekTpaibHas ¥ HHTErpajibHasi, U3JyJaTelibHas U noromarenbHas ciocooroctu (E., A, Ry).

3. 3akon Kupxroda.

4. ITonsiTue abGCOMIOTHO YEPHOTO TEa.

5. 3aKOHBI TEIJIOBOTO U3ITydeHUst abCcoOTHO yepHoro tena: Ctedana-bonpiimana n Buna.

H3meHeHue 11BeTa TeJ MpU HarpeBaHUH.

6. I'paduku pacnpeneneHuss 3JHEPrUU U3Ty4EHUS 110 JUIMHAM BOJIH IIPU pa3HBIX TeMIlepaTypax.

®opmyna [lnanka (GyHKIIUK pacrpee’eH s SHEPTUU PABHOMEPHOTO U3TYUYCHHs YEPHOTO Tela).

OnTU4ecKuil MUPOMETP: YCTPOHCTBO U METO U3MEPEHUSI TEMIIEPATYPHI TUPOMETPOM.
JlaGopaTopHnas padora Ne 11.

1. Buemmnuii ¢otorddexr. 3akonsl dororddexra (3akon CroneroBa). OCHOBBI KBaHTOBOM

TEOpUU CBETA.

2. Ypasnaenue DitHmuTeitHa 11st porosaddexra. InuunoBonnoBas rpanuina st porodddexra.

3. BakyymHBI# (OTOII€MEHT. Y CTPOHUCTBO U BKIIIOUEHHE B IIETIb.

4. BonpTamnepHasi XapaKTepuCcTHKa OTOIIEMEHTA.

5. OOBsicHEHHE pe3yabTaTOB IKCIIEPHUMEHTA Ha OCHOBE 3aKOHOB (poTorddexTa.
JlabopaTopnasi paGora Nel2.

1. OHeprus cBeToBbIX BoJH. [loTok 3Heprun. [1noTHOCTH MOTOKA SHEprUN. BekTop YMoBa.

2. CseroBoit notok. Kpusast BunHOCTH. EAMHUIIBEI M3MEPEHNS, COOTHOLIEHUE MEXAY BaTTOM U

JIFOMEHOM.

3. OcBeuieHHOCTb. EnuHMIbI H3MepeHus. SIpKoCTh U CBETUMOCTb, CBSA3b MEKIY HUMU. ETUHUIIBI

U3MEpEHHUS.

4. 3aK0oHBI OCBEIIEHHOCTH. MeTOoAMKa MPOBEPKHU 3aKOHOB OCBEIIEHHOCTH.

5. IloHsiTHE 0 BHYTPEHHEM U BEHTHWJIbHOM QoTtodddexre. [IpuHuun aeiicTBus JTHOKCMETpa.
JlabopaTopnasi paGora Ne 14.

1. Jucnepcus cBeTa, AMCIEPCUOHHBIN CIIEKTP. X0/ Jy4uei B Ipu3Me ( PUCYHOK).

2. Cnektpockon. Xo/ Jy4yel B CEKTPOCKOIIE.

3. CrieKTphl UCITyCKaHUS U CIIEKTPHI MOTJoieHus. JInHeiiuaTeie 1, CIUIONIHBIE U TI0JI0CAThIE

CHEKTpHL. YCIOBUS UX HAOIIOAEHUS.

4. CriekTpanbHbIN aHanu3. J{J1s 4ero CHUMaroT rpaIipOBOYHYIO KPUBYIO CIIEKTPOCKOIIA.

5. V3nyuenue u noriomuieHne cBera aroMoM. OObsICHEHHE IPOUCXOXKICHUS THHEHUaThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4YeHHsI aToMa Bojiopoja o bopy (Pusuka-10).
JlabopaTopnasi paGora NelS.

1. SABnenue ¢pororddexra. BHenHmii, BHyTpeHHUI U BEHTUIbHBIA (HOTOA(D(DEKTHI.

2. 3axonbl CToneToBa Juist BHeNIHEro ¢poTtodddekra.

3. YpaBuenue DitnmreiHa 115 potodddekra. [nmumHHOBOIHOBAS rpanuiia poTtodrddexra.

4. ITpunuun neiicTBus BeHTHIbHOTO doTodddekra.

5. CnektpanbHas XapaKTepUCTHKa (GOTORIEMEHTA.

6. ITpyHIMI AECTBUSI MOHOXPOMATOPA.

7. Kak cHUMalOT CIIeKTpalIbHYIO XapakTepUCTUKY doTorsieMenTa B padore? [louemy s

MOJIyYEHHUs CIIEKTPAIbHON XapaKTEepUCTUKHU HEOOXOIUM MepecyeT SHEPTUU PEaTbHOTO

MCTOYHHUKA?

ATOMHAS ®U3UKA.



OU3ZUKA ATOMHOTI'O AAPA U DJIEMEHTAPHBIX YACTHL]
JIABOPATOPHAS PABOTA Ne 2
ONPEJIEJEHUE NOCTOSSHHOM IVIAHKA METOJ10M
SAAEPKUBAIOLIEI'O IIOTEHIUAJIA VI  ®OTO3JEMEHTOB
1. OOBsACHUTL MEeXaHU3M 00pa30BaHUs CIICKTPOB M3IIyUEHUS HA MPUMEPE CIIEKTPa aTOMAPHOTO
BOZOpPOJA.
2. CriexTpbl BOAOPOAONOJOOHBIX ATOMOB.
3. B uem 3akmrouaeTcst mpaBuiio otoopa?
4. B uem 3aximoyaercs siBjaeHue pororddexra? Buemnuii u BHyTpeHHu# (ortoaddexr. 3akon
OitHmTeiHa 11 hoTodddekra.
5. YerpoiictBo (hoTO31eMEeHTOB. ByIeT i TOK HACHIIIEHUS Y Ta30HATIOTHEHHBIX (DOTOAIEMEHTORB?
6. Kak ompenensror B padore nocrossuayto Ilnanka? Kak onpenenuts paboTy BbIxona (eciu
M3BECTHBI 33/1€PKUBAIOIINE PA3HOCTH TOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOUCTBO M IPUHIIUII IEUCTBUSI MOHOXpOMATOpA.
8. O1eHka norpenHocTel U3MEpEeHHUsL.
JIABOPATOPHASA PABOTA Ne 3
MN3YYEHUE CIIEKTPA BOAOPOJA C IIOMOLIBIO
MOHOXPOMATOPA
1. Haueptuts Mozens atoma renust. UTo npeactaBisieT u3 ce0si JBa)Ibl HOHU3UPOBAHHBIN aTOM
renus?
2. Monens atroma Pesepdopaa. Kakrie o0CHOBHBIE ONBITHI MOATBEPKAAIOT CYIIECTBOBAaHUE aToMa?
3. C KaKuM YCKOPEHHEM JIEKTPOH JIBUKETCSI BOKPYT siapa’?
4. [loueMy HENPEPBHIBHO M3IIYYAOLIMI aTOM COTJIACHO KJIACCUYECKON TEOPUHU IIEKTPOAUHAMUKU
JOJKCH yracTh Ha sapo? Kak 00XomuT 3Ty TpyIHOCTh Teopus bopa?
5. CdopmynupoBars mnoctynatel bopa. Kakumu skcrepuMeHTanbHbIMU  (pakTOpamu
HOJATBEPK1at0TCs ocTynarel bopa?
6. PaccuntaTh NOTEHIMANBHYIO U OJIHYIO SHEPTUU BOJOPOJION0I00HOTO aToMa.
7. BeIBECTH BBIpA)KEHUE YACTOTHI U3JTYYEHUS aTOMA BOJIOPOAA.
8. CnektpanbHble cepun. OOBsICHEHNE CIIEKTPAIbHBIX CEpUIl C TOUKH 3pEHHs] KBAHTOBOM TEOPHH
aToMma.
9. Kak onpenensiercs nocrosinnas Punbdepra B pabote?
10. Ilpunnun aelictBus MoHOXpomaTopa YM-2 U ero ycTponcTBo.
11. Kak mporpaaynpoBarh ClieKTpOCKOI?
JIABOPATOPHAS PABOTA Ne 6
OIIPEAEJIEHUE COAEPKAHUSA KAJIUA B COJISX
PAAUOMETPUYECKHUM METOA0OM
. CocTtaB aTOMHOTO siipa. XapaKTEPUCTUKH COCTABIIAIOIINX €0 YaCTHII.
. CMbICI TOPSAIKOBOTO HOMEpa 3jeMeHTa B Tabnuie MenneneeBa. MaccoBoe 4HCIIO 3I€MEHTA.
. Uro Takoe nzorTomnsI?
. UTo noHMMaeTcs o1 paJliOaKTUBHBIM pacnagom?
. Buapl paanoakTMBHOTO pacnaja, mpaBujia CMEIICHUSI.
. 3aKOH paJIM0aKTUBHOTO pacnaja.
. Uro Ha3pIBaeTCs aKTUBHOCTBIO PAAUOAKTUBHOTO JIEMEHTA?
. Uto Takoe nepuoj noiaypacmnaaa?
B -pacmax. Otkyma OepyTcsi 3J€KTpOHBI NpH  B-paauoakTUBHOM pacmajne. [IpuBectu
npuMepsl  [-pacnana.
10. [TpuHIMIT 1EWCTBUSA CHMHTUIUIIIUOHHOTO CUETUHKA.
11. Hpunuun neiictBus potodnekTpoHHoro (POY) yMHOKUTENS.
12. Kak paccunTaTrh MPOLIECHTHOE COAEP/KAHUE KAJIHSI B COJIU?
JIABOPATOPHASA PABOTA Ne 7
COOTHOUIEHUE HEONPEJAEJEHHOCTEM JJISI ®OTOHOB
1. Iudpakuus ot mend. Y caoBue MAaKCUMyMOB 1 MUHUMYMOB. [llupuHa ri1iaBHOro MakcuMyMa.
[TokazaTh Ha pucyHKax U TpaduKe H3MEHEHHUS HWHTECHCHUBHOCTH BBILIEANIEIO CBeTa OT
paccTosiHUSA A0 OCEBOM JIMHUU Ha 3KPAHE, OT YIJIa PaCCESIHUSL.
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2. 3anucaThb COOTHOLIEHHE HEONPEAEICHHOCTEN Il BOJIH. [losichuts Ha rpaduke
pacrnpeneseHie MHTEHCUBHOCTH T10 yIJIaM JJIsl IeJIe  pa3HOM IMIMPUHEI.
3. 3amucatb M TOSCHUTH COOTHOILIEHHWE HEOIPEACIICHHOCTEH IpU KBAHTOBOM XapakTepe
3JICKTPOMArHUTHOTO U3JTYYCHHS.
4. 3anucarhb U MOSCHUTH COOTHOLICHUE HEOPEIETICHHOCTEH JIJIsl YacTHII.
5. OOBSACHUTD YCTPOHUCTBO YCTAHOBKH U XOJT paOOTHI, pacCKa3aTh O METOAUKE U3MEPCHHIA.
JJABOPATOPHAS PABOTA Ne 8
ONPEJAEJEHUE IIUPHUHBI 3AIIPEILIEHHOM 30HBI
noJIYNPOBOJHUKOB
. CTpoenue aTroma. DHEPreTUYECKHE YPOBHH aTOMOB.
. KBanToBsle uncna. x ¢pusnueckuii cMpici.
. [IpyuHIHMIT 3aTI0JTHEHUS SHEPTETHYECKUX YPOBHEH aTOMOB.
. 30HHAs CTPYKTYpa SHEPreTUUECKUX YPOBHEH TBEPABIX TEl.
. UeM OTIIM4aroTCs MOJIYIPOBOIHUKHU OT METAJIJIOB M IUAJIEKTPUKOB?
. OHeprust depmu.
. [Ipupona Hocuteneii 3apsaaa B MOIYMPOBOTHUKAX.
DJEKTPONPOBOJTHOCTD MOIYITPOBOTHUKOB.
. 3aBUCHUMOCTbH 3JIEKTPOIPOBOTHOCTH MOTYIIPOBOJHUKOB OT TEMIIEPATYPHI.
10. Kak onpenenuTs UPUHY 3alPEIIEHHON 30HbI? B Kakux eauHUIIaX OHA U3MepsieTcs?
11. Yro Takoe Tepmope3uctop?
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ATOMHAS ®U3UKA.
OU3NKA ATOMHOT'O AAPA U DJIEMEHTAPHbBIX YACTHUI]

Bonpocs! ko1okBUYMa 1.
1. Tlpenmer u 3amaum pazaena «OU3MKa aToMa U SIpay.

2. ATOMHO-MOJIEKYJISIPHBIE MacCIITa0bI.

3. Knaccuueckas kapThHa MHpa M HEOOXOJMMOCTh BBEACHHUS KBAaHTOBBIX
IIPEACTABICHUMN.

4. Teopus aToma BojopoJa 1o bopy.

5. Ommit Pesepdopna.

6. SnepHas (I1aHeTapHas) MOJIENIb aTOMA.

7. JIuHeNd4aThIil CIEKTP aTOMa BOJIOPOIA.

8. Tlocrynatsl bopa.

9. OmnpiTer @panka u ['epia.

10. KopmyckynsapHO-BOJTHOBOI JTyaian3M CBOICTB BElIECTBA.

11. Boxansl ae bpoilsis 1 HEKOTOpBIE UX CBOMCTBA.

12. CooTHolleHrne HeonpeaeIeHHOCTEH.

13. BonmHOBast GhYHKIHS U €€ CTATUCTUYECKUH CMBICIT.

Bonpoce! ko10KkBHYMAa 2.

BonnoBas ¢pyHKIMS U €€ CTaTUCTUUECKUN CMBICTT.

2. TIMOTHOCTH BEPOSATHOCTH. YCIOBHE HOPMHUPOBKHM BeposiTHocTei. [lpuniun
CYNEPIO3ULIHH.

3. O6mee ypaBuenue Ilpenunrepa. Ypasuenue Illpenunrepa ans cralMoOHapHBIX
COCTOSTHUM.

4. TIpyHUIMI NIPUYUHHOCTH B KBAHTOBOW MEXaHHKE.

=

5. JIBmkeHue cBOOOIHON YaCTHIIHI.

6. Yactuma B OJHOMEPHOH MNPSMOYrOJbHON <«IIOTEHIUAIBLHOU siMe» C OECKOHEYHO
BBICOKMMH «CTEHKAMM.

7. JIuHeWHBIN TapMOHMUYECKUI OCIMIUIATOP B KBAHTOBOW MEXaHUKE.

8. ATOM BOJIOpO/JIa B KBAHTOBOW MEXaHHKE.

9. Pacmernuienue criekTpaiabHbIX TMHUN. DPdexTsl 3eemana u Llltapka.

10. Crmextp aroma Bogopoaa. [Ipasuno or6opa.
11. Cnun snextpona. CHMHOBOE KBAHTOBOE YHCIIO.
12. TlpuHIMT HEPA3IMUYUMOCTH TOXKIECTBEHHBIX YacThIl. DepMUOHBI U OO30HBI.



13. Ipunnun [aynu. Pacnipenenenne 31eKTPOHOB B aTOME 110 COCTOSTHHSIM.
14. Tlepuoauyeckas cucreMa JIeMeHTOB MeHieneeBa.
KauyecTBeHHblIe 321241

1) 3aBuCHT M pacHpelelieHue SHEPreTHICCKUX YPOBHEH OT (JOPMBI MOTEHIIUAIBHOM SIMBI?
OTBeT NpOMIIITIOCTPUPOBATb.

2) IlpaBunma KBaHTOBaHHsS OPOUTAIFHOIO MEXAHHYECKOrO M COOCTBEHHOI'O MOMEHTOB
MMITYJIbCa 3JIEKTPOHA U UX IPOEKLIUI HA HAIPaBJIEHUE BHEIIHETO MAarHUTHOIO MOJIS.

3) Ilouemy aToM BOZOpOIA MOXKET UMETh OJHY M TY )K€ YHEPIHIO, HAXOJSACh B PA3IMYHBIX
COCTOSIHUSIX?

4) CKOJBKO 3JEMEHTOB MOXET OBITH B aTOMe, y KOTOPOrO B OCHOBHOM COCTOSIHUU
3amonHeHbl K- u L-o6omouku, 3S-mogo0onouka U JBa 3JIEKTPOHA B 3P-10a000I04YKe?
Yro 3710 32 aToM?

5) B yeMm oTiMuMe KBaHTOBO-MEXAHUYECKOTO M KIIACCHYECKOTO OMHCAHMS TapPMOHUYECKOTO
ocuusitopa?

6) KakoB KBaHTOBO-MEXaHHYCCKHI CMBICII IIEPBOI0 OOPOBCKOTO paauyca?

7) Uro ompenenser KBaapaT MOAYJIsl BOTHOBOM (QyHKIHN?

8) MoskeT M 4acTHlla HAXOIUThCS Ha JTHE «IOTCHIIMAIBHOU sIMbI»? OnpenenseTcs Jiu 3TO
dbopmoii ssMb1?

9) UYemy paBHa pa3HOCTh dHEPrUil MEXAy 4 U 2 SHEPreTUYECKUMH YPOBHSIMU KBAaHTOBOTO
ocruuaTopa?

10) B 4yem oTinune MOHMMAHHUS IPUYUHHOCTH B KJIACCUYECKOM M KBAaHTOBOM MEXaHHKe?

11) KakoBa HauMMeEHbIIAas HSHEPrUsl YaCTUIBl B «IIOTCHIMAIBHOW sME» C OCCKOHEYHO
BBICOKUMH «CTEHKaMU»?

12) [Touemy KBaHTOBasi MEXaHHUKA SIBIISICTCS] CTATUCTHYCCKOM TEOpUECiH?

13) ®usuveckuii CMBICI KBAHTOBBIX YHCEIN: TJIABHOTO, OPOUTAIBHOTO U MarHUTHOTO. Kakue
3HAYeHUS OHU MOTYT IPUHUMATH?

14) Kakue KBaHTOBBIC 4YHCIa KMMEET BHEIIHUN (BAJCHTHBIA) OICKTPOH B OCHOBHOM
COCTOSTHUU aToMa HaTpus?

15) Kak u3MeHmnach Obl CTPYKTypa 3JCKTPOHHBIX OOOJOYEK aToM, €CiH OBl JJIEKTPOHBI
ObLIM HEe (hepMHOHaMH, a 0030HaMH?

16) 3amucaTh ANEKTPOHHYIHO KOH(MUTYpAIlMIO [UIi aTOMOB: HEOHA, HHUKEINs, TepMaHws,
KobasbTa.

17) KakoBbl Bo3MOkHbIe 3HaueHust | 1 ml mis riaaBHOro kBaHTOBOTO umcia N=5? CKOJIBKO
Pa3IUYHBIX COCTOSIHUN COOTBETCTBYET nN=47

18) bonblile WM MEHBIE SHEPTUsl YACTHIBI, HAXOMAIICHCS B <«IIOTCHIMAIBHOH SIME» C
OECKOHEYHO BBICOKUMH «CTEHKAMM», B COCTOSIHUU C N=3 MO CPaBHEHHUIO C COCTOSTHUEM
n=1? Bo ckoibko paz?

IlepeueHb TEM JJISI KYPCOBOM PAGOTHI:
CrpykTypa 1 pu3ndeckue CBOUCTBA MTOJUMEPOB.

Kommo3uimonasie MaTepraibl OCHOBE MOJTUMEPOB: CTPYKTYpa B PU3NUECKHE CBOMCTBRA.
CrapeHue MoMMepoB U podiieMa UX YTHIN3AIINY.

PwbheE

VYraeponHele HAHOCTPYKTYPHBIE MaTepHallbl: CTPYKTypa, (U3MYecKHe CBOMCTBa,
MOJIy4YEHUE U IPUMEHEHHE.
JlnHamuKa OJMHOYHOM KaIljli B Ta30BOM IOTOKE.

Dddext Xommra u ero MpuMEHEHHE.
Hucniepcus ceera.
AcrepouHasi ONacHOCTb. AHAJIN3 ITyTEH 3allUTHI.
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N3nyuenue u criekTpol. ClIEKTpaIbHbIN aHAIU3.

10 OIEeKTpONPOBOAHOCTh MaTEPHAIIOB.

11. TloTeHIIMOMETPUYECKUI METOJ] UCCIIEA0BAHUS CPEL.
12. Kunkoctu. [ToBepxHOCTHOE HATSKEHHE.



13. N3mepeHne AUdIEKTPUYECKON MPOHUIIAEMOCTH KOMITO3UTHBIX MaTEPHUAJIOB.

14. PacyeT nUAIEKTPUUYECKON TPOHUIIAEMOCTH KOMITO3UTHBIX MaTEPHAIIOB.

15. IMornomenue >IEKTPOMArHUTHBIX BOJIH CJIOMCTBIMU CPEIAMH.

16. Peanuzanus Meroaa mMatpuil neperoca B Maple.

17. MonenupoBaHue B3aUMOJCHCTBUS AJIEKTPOMArHUTHOM BOJHBI C KOMIIO3UTHBIM

MaTepuaioM.
18. ®usnyeckne OCHOBHI M BOBMOKHOCTH METO[a PEHTTEHOCTPYKTYPHOTO aHAH3a.

19. dusnyeckre OCHOBBI M BO3MOXHOCTH CIIEKTPO(POTOMETPUISCKOT0 METO/1a aHAIH3A.
20. dusznveckrie OCHOBBI M BO3MOXXHOCTH METO/Ia PEHTICHOCIICKTPAJILHOTO ~ aHAJIN3a.
21. MarneTtokaopuueckuii 3P HexT.

22. TenooOMeH TPy KareabHOW KOHICHCAIIMH Tapa.

23. MeTopl nHTEHCHU(HUKAIIMN TTPOIIECCOB TEIJIO00OMEHA.

24. TerutooOMeH npu ($a30BBIX MEPEXOAAX.

25. CMelIaHHbIi TEMI000MEH.

26. JlebekTbl KpUCTAIUIMUECKUX CTPYKTyp. Tomomormyeckue nedeKTbl B YIIIEPOIHBIX
MaTepuaiax.
27. Metoabl UCCIIEOBAHUS CTPYKTYPhI YIIIEPOIHBIX MaTepUATIOB.

28. CBepXMnpOBOIUMOCTb: UCTOPHSL, TIPOOJIEMBI, IEPCIIEKTUBHI.
29. 3akoH OanaHca YHTPOITHUH.



Hpuiioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl POBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAllUN:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3ynabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

OIIK-1 CnocobeH npUMEHSTh €CTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHbIE 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHUS B 00J1aCTH
1poeCCHOHATILHOMN 1€ TEIbHOCTH

OIIK-1.1 Hcnons3yer €CTECTBECHHOHAYYHbIC u
OOIIENH)KEHEPHbIE 3HAHUS JJIS  peIICHUs
BOIIPOCOB B npodeccuOHATBLHON
JESITEIIBHOCTH

OIIK-1.2 [Ipumensier  MeTOIbl  MAaTEMAaTUYECKOTO
aHaJIM3a U MOJEIUPOBAHUS Ui YIIPaBJICHUS
IIPOU3BOJCTBOM U KauyeCTBOM
noJUTpadUIeCKOM 51 YIAKOBOYHOM
IPOAYKIIMH

OIIK-1.3 'oroBuT Marepuanbl M aHAIA3UPYET IS

COCTaBJICHUS HAyYHBIX
myOIuKaIui, OTYETOB

0030pOB,

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1.

wmn

oo

o

10.
11.

12.

13.
14.

MarepuanbHass Touka. Cucrema ortcyera. TpackTopus, IJIMHA IIyTH, BEKTOP
nepemenieHusi. CKopocTb.

YCKOpEeHHE U €r0 COCTaBIISIIOIINE. YIIIOBAsk CKOPOCTh U YITIOBOE YCKOPEHHUE.

3akonsl HproToHa. 3aKoH coxpaHeHus uMmiyinsca. Llentp macc.

MowmeHT wuHepuuu. MOMEHT cuibl. YpaBHEHHME [MHAMUKU BpallaTelbHOIo
JBUKEHUSI TBEPOTO Teaa. MOMEHT UMITYJIbCa U 3aKOH €r0 COXpaHEHUS.

Oueprus, pabora, MOIHOCTh. KuHeTHueckast 1 NoTeHIMa bHAs SHEPTUs.

3aKkoH coxpaHeHus 3Hepruu. Knunernueckasi s3Heprus BpalieHus.

I'apmoHnueckue kojeGaHust M UX XapaKTEPUCTHKHU. ["'apMOHMYECKHH OCLUIIIATOD.
[IpyXvHHBIN, PU3NUECKUN U MaTEMATUUECKUN MasiTHUKH.

3aTyxaroluye U BbIHYX/I€HHbIE KOlIeOaHuUs.

Bonnoseie mporecchl. [IpogonsHbie W monepedHbie BOMHBL. YpaBHEHHE Oeryien
BOJIHBL. BonmHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.

[TapameTprl COCTOSHUS TEPMOJMHAMHYECKOM cHCTEMBI. 3aKOHBI UJ€AIbHOTO ra3a.
VYpaBuenne Menneneesa-Knaneiipona. OcHoBHoe ypaBHeHue MKT. 3akon
MakcBenia o pacnpeeseHuu MOJIEKYIl HealbHOTO raza Mo CKOPOCTSIM.
Pacnipenenenne bonbnmana. CpegHee 4YMCIIO CTOJIKHOBEHUH M CpenHsAA AJIMHA
cBOOOHOTO MTpodera. SIBneHus nepeHoca.

Yucno creneneii ceobozsl. [lepBoe Havyano TepMoaMHaMUKH. TermnoeMKoCTb.
[IpumeneHue nepBoro Hadajia TEPMOAMHAMUKH K HU30IpoleccaM. Anadarnyeckuit
Y IOJIMTPOIHBINA IPOLIECCHI.
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16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.
35.

Kpyrogoii npouecc (uuki). Ob6parumbie 1 HEOOPATUMBIE TPOLIECCHI.

Outponusi. Bropoe nayano repmonnHamuku. [ukn Kapho.

DnexTpuuecKui 3apsil. 3aKOH COXpaHEHUs 3IEKTPUUECKOro 3apsiia. 3akoH Kynona.
HanpspkeHHocTh  anmekrpocrarnyeckoro  noisd.  IlpmHnun  cynepnozunun
IEKTPOCTATUYECKUX TOJIEH.

Teopema ["aycca i snexrpocrarndeckoro nos. IloreHnuan 31ekTpocTaTn4ecKoro
noJis. CBsA3b HANPSHKEHHOCTH U MTOTEHLIMAJA AIEKTPOCTATUYECKOTO MOJIS.

Tunsl nuanekrpuxoB. HanpspkeHHOCTs mosg B audnekTpuke. [IpoBogHuku B
AJIEKTPUYECKOM II0JIE.

OJeKTpHUUeCcKas EMKOCTh YEIUHEHHOIO TPOBOAHUKA. KOHEHCAaTOpBI.

Cuiia u iotHoCcTh ToKa. CtopoHHue cwibl. JJ]C u HanpspKeHUE.

3akoH Oma. ConpoTHBIEHHE POBOIHUKOB.

PabGora m ™omHocTe TOKa. 3akoH JDxoyms-Jlenma. IlpaBuma Kupxroda mis
Pa3BETBICHHON LIEIIH.

[lepemMeHHBII TOK Ha Yy4YacTKe LENH, COAEpXKAIIEM pEe3UCTOp, KaTyLIKy
MHIYKTUBHOCTH M KOHAEHCAaTop. MOIHOCTb, BbIAENsAEMas B LENU IEPEMEHHOIO
TOKa.

MarsuTHoe 1noJje 1 ero xapakTepucTuku. 3akoH buo-Casapa-Jlamaca.

3akoH Awmmnepa. JlelicTBME€ MarHMTHOIO MOJsSI HAa JBUXKYLIMICS 3apsia. SIBieHue
JIEKTPOMAarHUTHOM MHAYKIUU. 3akoH Papanes.

WNunyktuBHOCTH KOHTYpa. CaMOMHIYKIMS. DHEPrUusi MATHUTHOTO TMOJIS.

B3anmuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenns Makcseiuia.

OJEeKTpOMarHuTHasi BOJIHA M €€ CBOWCTBA. OHEPrHs, HMIIYIbC M JIaBICHHE
3IEKTPOMAarHUTHOW BOJIHBI.

Juamarneruku. [lapamaraeruku. @eppoMarHeTUKH.

OcHoBHBIE 3aKOHBI ONTUKH. [losTHOE OTpaxeHue.

Tonkue nuu3b1. M300paskeHre NpeAMETOB € TTOMOIIBIO JIUH3.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. IHTEepdepeH1us certa.
Mertonsl HaOmoneHus: uatepdepeniun ceta. MHtepdepenus cBeta B TOHKUX
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36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

ol.

52.

53.

IJIEHKAaX.
[Tpunmun [Noiirenca-®penend. 3oab1 peHens.

Hudpaxius Openenst Ha KPyIrJIOM OTBEPCTUH U JHCKE.

Judpakuus @payHrodepa Ha OTHOH IIeNIU U HA AUPPAKIIMOHHOHN peIIeTKe.
EcrecTBennblii 1 mosisipu30BaHHbINA CBET. 3aKkoH bprocTepa.

JIBoitHOE NTydenpenomiieHne. Bpamenue niockocTy noisipu3anuu.

TeruioBoe wW3NMyyeHHME M €ro XapakTepucTHkH. 3akoH Kupxroda. 3akoH
Credana-bonbmana u cMmeieHust Buna.

Bunst potorddexra. 3akonsl BHemHero GpoTorddexTa. YpaBHeHHE DUHIITEHHA IS
BHemHero Goroaddekra.

Macca u wummynsc ¢ortoHa. JlaBinenue cera. Dddexr Kommrona. EmmncTBO
KOPITYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIy4YEHHUS.

Mogenu aroma Tomcona u Pesepdopna. Jluneiuarsiii CiekTp aroma BOIOPOJA.
CrexTpasbHble CEpUU aToMa BOJOPO/A.

[Tocrynarst bopa. OnbiTer @panka u I'epria. Criektp aroma Bopopoza no bopy.
CootHomienue HeomnpeneneHHocted [eitizenOepra. BonHoBas ¢yHkuus u ee
CTaTUCTHYECKUI CMBICI.

VYpaBuenune  Ilpenmnrepa. Yactmna B OZHOMEPHOM  NIPSMOYTOJBHOMU
«TOTEHIIUATILHOM sIMe» C 0ECKOHEYHO BHICOKHMHU CTEHKaMHU.

IIpoxox1eHre YacTUIIbl CKBO3b MOTEHIIMAIBHBINA Oapbep (TyHHENbHBIA 3P QeKT).
CocrosiHue aroMa BoAOpoa B KBaHTOBOW MexaHuKe. YpaBHeHue lllpénunrepa s
aToMa BOZIOPOJia U €T0 PEIICHHUE.

Pa3mep, coctaB u 3apsin aromHoro simpa. MaccoBoe u 3apsyioBoe uucia. Jledekr
MacChl M SHEPTUsl CBA3U ApA.

Snepublie cuiibl, nX cBoKcTBa. KBaHTOBBIM MEXaHW3M B3aMMOJICVCTBHS HYKJIIOHOB B
A1pe.

KanenpHas u 06onodeunas MoJieNu a1ipa, UX 0COOEHHOCTH. «Marudeckue ynuciaay u
«Maruyeckue sapar.

PagnoaktuBHOCTh. EcTeCTBEHHass W HMCKYCCTBEHHAs paJuOaKTUBHOCTb. 3aKOH
PaJMOAaKTUBHOIO pacnaaa. AKTUBHOCTb PaJOAKTUBHOIO BEIIECTBA.
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54. Anpda-pacnaa. IlpaBunma cmemeHus. 3akoHBI COXpaHEHHS TpU  pacraje.

B3aunmoneiicTBue anbha U3IIydeHHs C BEIIECTBOM.

95. bera-pacnaz, ero Bunbl. [IpaBuia cmenieHusi. 3aKOHbI COXpaHEHHUS IPH pacraje.

B3aI/IMOI[eI‘/'ICTBI/IC bera H3JIY4YCHUS C BEIICCTBOM.

56. Famma wu3iydeHue, ero CBOHCTBA. ['amMMma-CIeKTp pPaaUOAKTHBHOTO JJIEMEHTA.

B3aI/IMOI[eI‘/'ICTBI/I5I ramMma MU3J1y4CHHs C BEIICCTBOM.

S7. SInepHble peakuu 1 UX OCHOBHBIE TUIIBL. Peakius nenenus siupa. Llennas peakuust.

TepmosiaepHas peakiusi.

Ilpumepnvle npakmuyeckue 3a0auu 014 IK3AMEHA:

1.

Onnoponusiii crepkeHb Maccod M = 0,5 Kr mojBEIIeH HAa TOPU3OHTAIBHON OCH,
MPOXOJIAIICH Yepes ero BepXHUui KoHell. B Touky, OTCTOAIIYI0 OT OCH Ha 2/3 AJIMHBI
CTEPIKHS, yapsieTcsl My Maccoil M = 6 T, JieTA1as FOpu30HTAILHO CO CKOPOCTbIO Vo =
10° M/c, u 3actpeBaet B HeM. OIPEAEINTh CKOPOCTh HIKHErO KOHIA CTEPIKHS cpazy
nocie yzaapa.

Ha o0Gox xoneca B gopme ToHkKOro obpyda maccoit M = 0,4 Kr, KOTOpPBI MOXET
BpamiaThCsi BOKPYT CBOEHW OCH, HAMOTAH IIHYpP, K KOHIy KOTOPOTO TOJIBEIICH T'PY3
Maccoit m = 90 r. Ha kakyro BBICOTY OImmycTuTCcs Ipy3 uepe3 t = 1 ¢ mociie Havana
JIBIDKCHHSL.

Jlorapudmuueckuil JeKpeMEHT HEKOTOpoil komeOmromieiics cuctembl A = 0,02
Omnpenenure, BO CKOJIBKO pa3 YMEHBUIUTCS SHEPIHs ATON KojeOaTelbHON CUCTEMBI 3a
BpEMsI, COOTBETCTBYIOIIIEE 75 MOIHBIM KOJICOAHUSIM.

B cucreme K' mokowtcst crepikeHb, coOcTBeHHas mauHa lp kotoporo paBHa 1 M.
Crep)KeHb pacmojokKeH TaK, YTO COCTAaBISET yron (o=45° ¢ ocpio X'. Omnpenenuts
many | crepxrst u yron @ B cucteme K, ecitn ckopocTs v cuctemsl K' otHocuTensho K
paBHa 0,8 c.

MarepuanpHas Touka Maccoi M = (0,2 Kr coBepiiaeT rapMOHUYECKHE KOJIeOaHUsI TI0
3akoHy X = 0,1 cos (nt/2 - w/4) m. HaliTi MakcUMaJIbHYIO MOTCHIUAIBHYIO SHEPTHIO
TOYKH.

Ha nony crout Tenexka B BUJie JUIMHHOM JIOCKU, CHA0>KEHHOM JIETKUMU KosecaMu. Ha
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10.

11.

12.

13.

OJHOM KOHIIE JOCKH CTOUT YelIoBeK. Macca uenoBeka M = 60 kr, macca mocku = 20 Kr.
C Kakol CKOpPOCThIO M (OTHOCHUTEJIBHO 110J1a) OYAET JBUTAThCs TEIEXkKKA, €CIH YEIOBEK
MOWJET BJOJb JOCKH CO CKOPOCTBIO (OTHOCHTENBHO AOCKM) V=1 M/c? Maccoii Kosec
npeHedpeus. TpeHue Bo BTyJIKaX HE YUUTHIBATb.

boek cBaiinoro mosnora maccoir M;=500 Kr majgaer ¢ HEKOTOPOW BHICOTHI HA CBAIO
maccoit M,=100 xr. Haitru KIIJL " ynapa Goiika, cuuras ymap HeyOpyTHM.
M3MeHeHneM NOTeHIMANbHOM SHEpruy CBau MU yIrilyOJIeHUHU ee IpeHeOpeyb.

I'enuit cMemanu ¢ HeusBeCTHBIM razoM. Ilokaszatens aanabaTsl MOJYYEHHOM cMecH
okazasicss paBeH 1,38. CKOJIBKO aTOMOB COCTaBJISIIOT MOJIEKYJIy HEU3BECTHOIO rasa
cmecu?

Hekotopoe KkomuyecTBO reiusi paciiMpsieTcss cHayajna aauabaTHYecKd, a 3aTeM
nzobapuyecku. Koneunass temmeparypa raza paBHa HaudanbHOW. Ilpu aguaGaTtHOM
pacuMpeHuy ra3 coepuni padory, pasuyrw 4,5 kJlx. Hapucyiite rpadgux nporuecca.
Kakoe koin1uecTBO TEII0ThI MOIJIOTUII a3 3a BECh rpoliecc?

Cwmemanu Boay maccoit m;=5 kr mpu temneparype T1=280 K ¢ Bomoit maccoit m,=8 kr
npu temneparype T>=350 K. Haiitu uzmenenue AS sHTponuu, NpoucXopsilee Mpu
CMEIINBAHNH.

WneanpHblil BYXaTOMHBIH Ta3, COJACPIXKAIIMA KOJIMYECTBO BeriecTBa v=| Monp u
Haxonaumiics nox nasneHueM P1=0,1 MIla npu temnepatype T1=300 K, narpesator
IIpU MOCTOSIHHOM o0beMe 110 naBneHus Po=0,2 MIla. [Tocne 3Toro ras uzoTepMuyecku
pacuMpuiIcs A0 Ha4yaJbHOTO JIaBJIEHUS M 3aTeM M300apHO OBLI CKaT 10 HA4aJIbHOI'O
oowvema V1. [Toctpouts rpaduk nukia. Onpenenuts Tepmudeckuit KI1/ n nukna.
OxuHakoBBle HacTHIB Maccoit M=10"% r kaxmas pacrpezesieHbl B OAHOPOJHOM
TpaBUTAIMOHHOM ToJie HampspbkeHHocThio G=0,2 MxH/kr. OmpenenuTs OTHOIICHHE
M1/ KOHUEHTpalMHd YacTULl, HAXOMSIIMXCS Ha SKBHUIIOTCHUHUAIBHBIX YPOBHSX,
oTcTosiux Npyr ot apyra Ha Az= 10 m. Temneparypa T BO Bcex ClIOAX CUMTAETCA
0IMHAKOBOM U paBHOU 290 K.

Omnpenenure, Ipy Kakol TEMIIEpaType rasa, COCTOSIIErO U3 CMECH a30Ta U KUCIIOPOJIa,
HaubOoJsee BEPOSATHBIE CKOPOCTH MOJIEKYJI a30Ta U KUCIOpoa OyayT OTIHYATECS YT
ot apyra Ha Av = 30 m/c?




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCTBa

14.

15.

16.

17.

18.

3Has QyHKIMIO pacnpeeNeHHsI MOJIEKYI 110 CKOPOCTSM B HEKOTOPOM MOJIEKYJISIPHOM
2 2

m 3 myv
nyuke f(v)=—— v exp| -
2k 2T 2 2kT

, HalTU BBIpaKEHUs IJi1 Hambosee BEpOATHOMN

CKOPOCTH V5.

JIBa 0IMHAKOBBIX TPOBOSLIUX 3aPsHKCHHBIX 1Iapa HAXOASTCS Ha pacCTOsTHUM =60 cMm.
Cwia orrankuBaHusi F; mapoB paBHa 70 mxH. Ilocime Toro kak mapel IpuBEId B
COMPUKOCHOBEHUE W YIIWIW JPyr OT Jpyra Ha TMpEeXHEee paccTosHuE, Ccujia
OTTAJIKUBAHUS BO3pocia M crayna paBHOH F,=160 MxH. Beraucouts 3apsabr Q1 u Qo
KOTOpBIC OBLIM Ha IIapax 0 WX COMPUKOCHOBEHHH. /[nameTp mapoB c4uTaTh MHOTO
MEHBIIINM PACCTOSHUS MEXI1Y HUMH.

JIBe TOHKOCTEHHBIE KOHIIEHTpUYeckue cdeprl ¢ paanycamu R; = 0,2 Mmu Ry = 0,4 ™
HECYT Ha ce0e 3aps/Ibl C TOBEPXHOCTHBIMHU MNIOTHOCTSIMU G1 = 1 uKi/M? 1 6, = 3 1Ki/m?
COOTBETCTBEHHO. [IpOCTpaHCTBO MEXIy HUMH 3aMOJHEHO CPEION C TUIIEKTPUUECKOM
MIPOHUIIAEMOCTHIO € = 2. UeMy paBHA HANIPSDKEHHOCTD AIEKTPUUYECKOTO OIS B TOUKAX,
OTCTOSIIUX OT IIEHTpa Ha paccTosiHusA 1 = 0,1 mu I

=03 m. = &
B cxeme, u3oOpaxxenHoit Ha pucynke, €=10,0B, -
£,=20,0 B, £=30,0B, R1:1,0 Om, R2:2,0 Owm, Rs= i Rz !
3,0 Om, Rs=4,0 Om, R5=5,0 OmM, Re=6,0 OM u £5
R,=7,0 Om.  BHyTpeHHee  CONpPOTHBIIEHUE &1 £z Rs

UCTOYHUKOB IpeHeOpexumo Mano. Omnpenenure

BEJIMYMHBI TOKOB BO BCEX ydacTKax LIEMH U padoTy,

COBEPUIEHHYIO BTOPbIM UCTOYHUKOM 3a MPOMEXKYTOK BpemeHH At=0,1 c.
Konnencarop noakmouen k 6arapee ¢ 9/IC € = 8 B u BHyTpeHHUM CONPOTUBIIEHUEM I
= 2 OM kak mokazaHo Ha pucyHke. Comportusnenue pesucropa R = 2 Om. Kakoit
JOJDKHA OBITh €MKOCTh KOHJIEHCAaTopa, YTOOBI IOCJE 3aMbIKaHHs KItoYa SHEPrus
KOHJIEHCAaTopa yMeHbmunuaach Ha 48MkJx?
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19

20.

21.

22.

23.

24,

25.

.Ilo xoHTYpy, H300paKEHHOMY Ha PHCYHKE, HAET TOK CHIIOH L
I=100A. Ompenenutb MarHUTHYO UHAYKIMiO B moms,
CO3/1aBacMyI0 3TUM TOKOM B Touke O. Paamyc u30rHyroi yactu
KoHTypa paBeH R=20 cm (O-11eHTp KpUBHU3HBI KOHTYypa), a YroJj ;
0=60". L
B mocrossHHOM MarHuTHOM 1oJie ¢ uHaykiuen B = 5 Tin Haxogurcs r\f)‘ R
3aMKHYTBIM IPOBOIALINNA KOHTYD, IUIOAb KOTOPOIO MEHSAETCS [0 ¢ i
sakony S(t) = (4 + 0,2t) cm?. Uemy para DJIC HHIYKIHH B MOMEHT

BpeMeHU t = 5 ¢, eclii KOHTYp pacioyIOKEH TaK, YTO MPOHU3BIBAIOIIHNI €r0 MAarHUTHBIN
MOTOK, MaKCUMaseH?

[lepnenaukynapHo MarHutHomMy nomo ¢ uHayknued B=0,1 Ta Bo3OyxaeHo
anekTpudeckoe moje HanpsokeHHocThio E= 100 kB/Mm. [lepnennukynspHo oboum
MOJIIM JIBUXKETCS, HE OTKJIOHSASCh OT HIPSIMOJIMHEMHON TpPaeKTOpHUM, 3apsKeHHas
yacTula. BEIYUCIUTD CKOPOCTH L YaCTHUIIBI.

Hctounuk S cera (A=0,6 MKM) U muiockoe 3epkaino M - . P
pacmojoxeHbl, Kak mokazaHo Ha puc. 30.7 (3epkano
JInotina). Yro Oyaet HabmrogaThCsl B TOUKE P dKpaHa, riae
cxoxates nmyuu SP u SMP, — cBer wnu TeMHOTa, €ciu
|SP|=r=2 m, a=0,55 mm, |SM|=|MP|? Puc. 30.7

Mesxty IByMsl TTOCKOTAPANIEIbHBIMU CTEKIISIHHBIMU TIACTUHKAMHU TOJIOKHUIN OYEHb
TOHKYIO TIPOBOJIOYKY, PAacCHOJIO)KEHHYIO TapauieIbHO JMHUM CONPUKOCHOBEHUS
IUTACTUHOK M HaXOJAIIYIOCS Ha paccTosHuu =75 MM oT Hee. B oTpaskeHHOM cBeTe
(A=0,5 MKM) Ha BepXHEl IJIACTHHKE BUIHBI HHTEP(EPEHIIMOHHBIE MOJI0CHL. OTpeIeuTh
nuamerp O TMOMepeyHoro ceveHHsl MPOBOJOYKH, €CIM Ha MNpPOTsHKEeHHH a=30 MM
HACUUTHIBaeTCs M=16 CBETIBIX MOJIOC.

C nomoIpio TudpaKIMOHHON pemeTku ¢ nepuogoM d=20 MKM TpeOyeTcs pa3perinTh
nyoner Hatpus (M=589,0 HM u A,=589,6 HM) B cniekTpe BTOporo nopsaka. [Ipu kaxoi
HaMMEHBIICH JTuHE | permeTk 3To BO3MOXKHO?

Ha myTtu yacTHYHO-TIOJSPU30BAaHHOIO CBETA, CTENEHb MoJisipu3anuu P KoToporo paBHa
0,6, mocTaBWIIM aHATU3aTOP TaK, YTO MHTEHCUBHOCTh CBETA, MPOUIEAIIEr0 YEpe3 HEero,

—

-
-

1: TR % )
g




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCTBa

26.

27.

28.

29.

30.

31.

32.

33.

CTajla MakCUMaJbHOH. BO CKOJIBKO pa3 yMEHBIIUTCS HHTEHCUBHOCTb CBETa, €CIIH
IJIOCKOCTh MPOITYCKaHUSI aHAIU3aTOpa MOBEPHYTh Ha yroia o =30°7

B cnektpe n3iydeHus oraeHHoro mapa paguycom 100 M, BOSHUKAIOLIETO MPH SIAEPHOM
B3pPbIBE, MAKCHUMYM DJHEPIUU M3JIyYCHUs IPUXOJUTCS Ha JIMHY BOJHBI 0,289 MKM.
KakoBa Temneparypa mapa? OmnpenenuTe MaKCUMalbHOE PacCTOSHUE, Ha KOTOPOM
OyZyT BOCIUIAMEHATbCA JEpeBSHHBbIE INPEAMEThl, €CIM UX [OIJoLaTeNbHas
criocobHocTs pasra 0,7, a Temiora Bocruiamenenns 5 Jli/cm’. Bpems mamydenus
MIPUHSTH PaBHBIM 107%.

VYennHEeHHBI UHKOBBIN HIAPUK PAIAYCOM 1 CM HaxoIWUTCA B BaKyyMe M JUIMTEIIBHOE
BpeMsl OCBEIIaeTCsl yJIbTpadHUOJIETOBBIM M3JIydYEHHEM C JUIMHOM BoaHBl 0,25 MKM.
OnpenenuTb YUCIIO HEOCTAIOIINX 3JIEKTPOHOB B 00bEME LIapUKa.

®otoH ¢ sneprueit 0,28 Ma3B B pe3ynbraTe paccesHus Ha IMOKOUBILIEMCS CBOOOIHOM
AJIEKTPOHE YMEHBIIWJ CBOIO sHepruto a0 133,7 x»B. Haiftu umnynsc u HanpaBieHue
pacnpoCTpaHEHUs 3JIEKTPOHA OTJAYH.

[Toroxk sHeprun D, u3IydaeMbll sJeKkTpuueckod mammnol, paseH 600 Bt. Ha
paccTossHUM I = 1 M OT JIaMIIbl NEPHEHAUKYISIPHO MAJAIOLIUM JIydaM PACIIOIOKEHO
KPYTJI0e IUIOCKOe 3epKaiiblle auamerpoM 0=2cm. [IpuHMMAas, 9TO M3IyYEHHE JIAMITBI
OJINHAKOBO BO BCEX HAIIPABJICHUAX U YTO 3€PKAJbLIEC MOJHOCTHIO OTPa)KaeT MaJarolvi
Ha HEro CBET, ONpeAeIuTh CUily F cBeTOBOro naBieHMs Ha 3epKajblie.

Ha ocHoBe Teopun atoma bopa HalTH MMITyJIbC DJEKTPOHA B aTOME BOJOPOJA, €CIIH
MHAYKIIMSL MarHUTHOTO TOJIS, CO3JJaHHOT'O UM B LIEHTPE OpOUTHI TP BpalllEeHUH, paBHA
0,39 Tx.

Bo ckonbko pa3 u3MmeHsieTcst 1e0poiieBcKas JUIMHA BOJHBI 3JIEKTPOHA NPU MEPEXoe
€ro B aTOME BOJOPOAA U3 OCHOBHOTO DJHEPreTUYECKOIO COCTOSHUS B IIEPBOE
BO30YyX/IeHHOE?

N3 Teopun bopa 11t atoma BogopoJa ciaeayeT, YTO CTAllMOHAPHBIMU JUIsl SJIEKTPOHOB
aToMa SIBJISIFOTCSl TaKhe OpOUTHI, HA JIMHE KOTOPBIX YKJIaJIbIBAETCS LEI0€ YUCIO JUTHH
neOpoitneBckux BoJH. Mcxons M3 3TOro, HaiuTe YHCIOBBIE 3HAYEHHUS MOMEHTA
UMITyJIbCa 3JIEKTPOHA B aTOME BOJIOPO/ia Ha MEPBBIX TpeX OOPOBCKUX OpOUTaX.
OJIEKTpOH B aToOME€ BOAOPOJAa OIKCHIBAETCSI B OCHOBHOM COCTOSIHUM BOJIHOBOM
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34.

35.

36.

37.

dynkumeit y(r) = Ce™ Onpenenuts OTHOIICHHE BEPOATHOCTEH 1/, MPeGHIBAHUS
anekTpoHa B cepuueckux ciosx tommuHo Ar = 0,01 ¢ u paguycamu rp = 05 a un
r,=1,5a.

BonbHOMY BBENIM BHYTPUBEHHO pacTBOp 00BeMoM 1 CM3, COJIEPIKALLNI UCKYCCTBEHHBIN
pPaaMoOU30TOI HATPUsS ,Na aKTUBHOCTHIO Ag=2000 ¢!, AxruBHOCTB KpoBH 00BeMOM 1
CMS, B3SATOM yepe3 5 yacoB, okazanach A =0,27c'1. Hailingute 00beM KpoBH YeTIOBEKa.
Ilepuon nonypacnaza UCHOIB3yeMOI0 M30TOMA paBeH 15 yac.

Oueprus cBs3u E., sapa, cocrosiero u3 AByX MPOTOHOB U OJHOTO HEWTPOHA, PaBHA
7,72 M3B. Onpenenuts Maccy My HEUTPAIBHOTO aTOMA, UMEIOLIETO 3TO SAIPO.

Bo ®pannuy Ha4aTo CTPOUTEIBCTBO MEKIYHAPOJAHOTO TEPMOSJIEPHOIO PEAKTOpa, B
KOTOPOM MPEIONaraeTcs MOBOJIUTH YIPABISEMYIO PEAKLHUIO H? + H? B KOTOpPOH
o0pasyercs U30ToM reyiusd M HeUTpoH.  Kakyro MOITHOCTH Oy/1eT UMETh TAaKOW peaKkTop,
€clii B HeM OyZIeT «BBITOpaTh» | MI TSHKEIOro BOJOPOia B CEKYHIY?

Anbpdpa yactuma ¢ kuHernueckoil sHeprueit K = 5,3 MbB Bo30yxkmaer peakiuio
9Be((x,n)lzC, sHeprus Kotopoil Q=5,7 MsB. HaliTu KuHeTH4eCcKyIo SHEpruio HeUTPOHa,
BBUIETEBIIETO MOJI MIPSMBIM YTJIOM K HAIIPABJICHUIO JBHUXKEHUS O-YACTHIIBI.

Ilpumepnvie nabopamopnvie padbomoi:

1. TlpumeHeHHe 3aKOHOB COXpaHEHHUs AJIS ONPEesIeHUs] CKOPOCTH MOJIeTa MyJIH

2. OmpeneneHrue MOMEHTOB WHEPLIUH TN C TIOMOIIbIO KPYTHJIBHOTO MAasTHUKA.
IIposepka Teopemsl IllTelinepa

3. HccrenoBanme BpamiaTeIbHOTO JBHXKEHHS TBEPIOTO Tela BOKPYT HETOABHKHON

ocH

OmnpeneneHne XapakTepUCTUK 3aTyXaroIUX KoieOaHui (PU3N4ecKOro MasiTHUKA

Onpenenenne CKOPOCTH 3ByKa B BO3YXE METO/IOM CTOSYEH BOIHBI

N3yueHne cTaTUCTHYECKUX 3aKOHOMEPHOCTEH

Omnpenenenne ko3 duineHTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszarens aauadarsl metogoM Knemana u Jlezopma

HccnenoBanne wu3MeHeHUs TemIepaTypbl B ajguabaTUdyeckoM Ipolecce U

onpenenenue kodpounmenta [lyaccona

©ooN R




CTpyKTypHBIii
JJIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUS
KOMIIETCHIINH

OneHouHble CpeaCTBa

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.
24,
25.
26.

[IpoBepka 3akoHa Bo3pacTaHUsl SHTPOIIMU B HEPABHOBECHOU CHUCTEME
DKCIEpUMEHTAIILHOE OIPEIETICHUE ra30BOM MOCTOSTHHOM

UccnenoBanue 351€KTPOCTATUYECKOTO TOJISI C ITOMOIIBIO 30H]1a

N3mepenue 3eKTpoaABMKYIIEH CHITbl HICTOYHHKA TOKA

[IyaTHpOBaHKE MUILIMAMIIEpMETPa

N3mepeHne eMKOCTEe METOJIOM MOCTHKOBOM CXEMbl M pPacueT eMKOCTHBIX
COMPOTHUBIICHUH B LIETISIX IEPEMEHHOTO TOKA

N3ydyenune pe3oHaHCa HANpSOHKEHUH W OIpelneieHHe WHAYKTUBHOCTH METOJIOM
pe3oHaHca

Onpenenenre WHAYKTUBHOCTH  KATyIIKM W MarHUTHOM  MPOHMIIAEMOCTH
(beppoMarHuTHOTO Tena

Omnpenenenue paanyca KPUBU3HBI JIMH3BI U TOJIOCHI MPOITYCKAaHUS CBETO(UIBTPA C
oMOIIbI0 Koien HeroToHa

HHuTtepdhepomeTprueckne n3MepeHus Ha ocHOBe ombiTa FOHra

OrnpezenieHne reoMeTpUIECKUX pa3MepoB MpU oMoty ounpusmel Openens
OmnpenenieHne JUTMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK TU(DPAKITMOHHON PEIIeTKH
OrnpezenieHre KOHIICHTPAIIUKA PACTBOPOB caxapa M MOCTOSTHHOM BpallieHHs
N3yuenue BHentHero Gpotodddexra u onpenenacHue nocTosHHoi [Inanka
N3yuenune 3akoHOMEpHOCTEH anbda-pacmaia

N3yuenue ramma-cekTpa paiuOaKTUBHOTO UCTOUYHUKA

OnpeneneHnne MakCHUMajdbHOM dHEpruu  Oera-dyacTUll M UJEHTUPUKALUU
PaaOAaKTUBHBIX MPENapaToB

0) Ilopsinok npoBeaeHNs NPOMEKYTOYHOMH ATTEeCTALMH, MOKA3aTeJ I U KPUTEPUH OLICHUBAHMA:

IIpomexxyrouHnass arrecrauus 1o aucuuinHe «QPU3MKa» BKIIOYAET TEOPETHYECKHE BOIPOCHI, IO3BOJIAIOIIME OLEHUTH YPOBEHb YCBOEHUS
00y4arolMMUCs 3HaHUH, U TPaKTUUECKHUE 3a/1aHus, BBIABIIAIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUHN U BJIaJICHUI, TPOBOAUTCS B (pOpME dK3aMEHa.

DK3aMeH 10 JJaHHOM TUCLUIUIMHE MPOBOJUTCS B YCTHOH (hopMe 1Mo SK3aMeHAlMOHHBIM OMIeTaM, KaKJbli U3 KOTOPHIX BKJIIOYAET 2 TEOPETUUECKUX

BOIIpOCa U OJJTHO IMMPAKTUYICCKOC 3a/laHUC.
Iloka3zatenu u KPUTEPHUH OLICHUBAHUA IK3aMeEHa:




— Ha OLICHKY «OTJIHYHO» (5 0ayuioB) — OOy4YarolIUiics NEMOHCTPHUPYET BBICOKMH YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE,
CUCTeMAaTH4YecKoe U IiyOoKoe 3HaHHe yueOHOro MaTepuaia, CBOOOTHO BHINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJAHO ONEpUpPYeT 3HAHUSIMU, YMEHUSIMHU,
IIPUMEHSIET UX B CUTYaLUSIX NOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLICHKY «Xopo1oy» (4 6aia) — o0ydaroluiics 1eMOHCTPUPYET CPeIHUN yPOBEHb CHOPMUPOBAHHOCTU KOMITETEHIMI: OCHOBHbBIE 3HAHUS, YMEHUS
OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAUUTENbHbIC OITMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATTUTUYECKHUX OIEepalusiX, IEPeHoCce 3HAHUN U YMEHHI Ha HOBBIE,
HECTaHapTHbIC CUTYaIUH.

— Ha OILIEHKY «YAOBJIETBOPUTENbHO» (3 Oaia) — o0ydyaromuicss IEMOHCTPUPYET MOPOTOBBIN YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIUI: B X0O/€
KOHTPOJIBbHBIX MEPONPUATUN IOMYCKAIOTCA OLIMOKH, MPOSBISETCS OTCYTCTBHE OTACNbHBIX 3HAHHM, YMEHUI, HaBBIKOB, OOYYArONIMICS HCHBITHIBAET
3HAYUTEJIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNHN 3HAHUSIMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

— Ha OLIEHKY «HEeY/I0BJIETBOPHUTEJIbHO» (2 Oana) — oOydaromuiicss 1eMoHCTpupyeT 3HaHus He Oonee 20% TeopeTHuecKoro MaTepuana, J10mycKaer
CYLIECTBEHHbIE OLIMOKH, HE MOXKET [TOKA3aTh MHTEIUIEKTYa IbHbI€ HABBIKU PELICHUS IPOCTHIX 3a]1a4.

— Ha OIICHKY «HeYyJI0BJeTBOPHUTEJLHO» (1 Oamn) — oOywarouiuiics He MOXET MOKa3aTh 3HAHHS Ha yYPOBHE BOCHPOU3BEACHUA U OOBICHEHHS
nHpOpMAILINY, HE MOXET NI0Ka3aTh HHTEJUIEKTYaIbHbIC HABBIKH PEIICHHS MMPOCTHIX 3a1a4.



