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Kadenpa Dusuku
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Pa6oyas nmporpamma coctasiena Ha ocHoBe PI'OC BO - 6akanaBpuar 1o
HanpasieHHIo noaArotoBku 44.03.05 [legarornyeckoe o6pasoBanue (¢ AByMs IPOPUIIMU
noJrotoBku) (npukaz Muno6puayku Poccuu ot 22.02.2018 r. Ne 125)

PaGouast nporpamma paccMoTpeHa 1 o00peHa Ha 3aceanuu kadeapsl DPusuku

28.01.2025, mpotokou Ne 4
3aB. kadeapoit M JIM. Jlonrymux

Pabouast nporpamma o100peHa Metouueckoi komuccuej—~KUEuC
03.02.2025 . mpotoxon Ne 3 /"4 f
[Ipencenaresn ma,y‘// 10.B. Comona
L P

CoriacoBaHo:

3a. kadeapoit [Tpuknannoit MmareMaTHKH U HHYOPMATUKH
g 10.A. U3BekoB

PabGouast mporpamma cocrapiieHa:
CT. mpenoyiaparenb kapeapsl OU3NKH, @p/tfl/”‘ O.B. lonryumHa

Perensenr: /@
3aB. kapeapoit [IMull, n-p Texn. nHayk . 10.A. U3BekoB




JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3acenannu Kapenpsl Duszuku

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu Kapeapol DU3UKU

[Iporokonm ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonrymnﬂ

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu kadeapsl DOu3nku

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl DOHU3NKU

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
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 MIPEICTABICHUNA O €AMHON (PU3HUECKOM
KapTUHE MHpa.

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

Jucuummna Ou3nka BXOAUT B 4aCTh YI€OHOTO IJ1aHa (POPMUPYEMYIO YIaCTHUKAMHU
00pa3oBaTEeNbHBIX OTHOIIEHUI 00pa30BaTENbHON MTPOTPaAMMEI.

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 MPo(heccnoHaNbHBIX YMEHUN U OTIbITA
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

I[IK-1.1 OlLleHUBAET MEIarorMueCcKy0 CUTYAIUIO C MIO3UITUU HEOOXOIMMOCTH 1
BO3MOYKHOCTH €€ KOPPEKITUU

[1K-1.2 Pemmaer ob6pa3zoBaTenbHbIE 33/1a4U HA OCHOBE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA

I1K-1.3 OcyiecTBISIET KOHTPOJIb PE3YJIbTATOB U KOPPEKTUPOBKY

IeJaroru4eckoro Bo3AeHCTBUS

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

IK-2.1 AHaIM3UPYET aKTyalbHBI YPOBEHb MOATOTOBKU 00YYaIOIIUXCS IO
($U3NUECKUM JAUCITUILIMHAM, OIIPEEIIeT 30HY UX ONMKaiiero
pa3BUTHS




[1K-2.2

Permraer Ha ocHOBE COBpEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH 3a/1a41
0 TUTAHUPOBAHMIO, Pa3paboTKe M pean3aluy MporpaMM yueOHbIX
(bU3NUECKUX TUCIUIUIMH

I1K-2.3

Ocy1ecTBIsIET KOHTPOJIb PE3YJIbTaTOB O0yUEHUS yJaIIuXcsl 1o
bu3HYECKUM AUCIUIITHHAM




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

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHUI] 252 aKkaj. 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

d)opMa 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 S & paboThI MIPOMEKYTOUHOH
Tex. mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. O =
1.
PabGoTa ¢
KOHCITEKTaMH, IIK-1.1, TIK-
1.1 Mexanuka 14 14 6 pelieHne Otuer o /13 1.2, TTIK-1.3,
WHAUBHUYaJTBHBIX IIK-2.1
3ama4
PabGoTa ¢
1.2 MonexynspHo- 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 3ama4
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
3ama4
TToaroroBka k TIK-1.1, TIK-
1.4 Kontpois 10 SK3AMEH 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-
TBEpIOro Tena 8 6 6 7 perieHne Ortuet o /I3 1.2, IIK-1.3,
WHAUBUTYaJIbHBIX IIK-2.1
3a1a4
Pabora ¢
1.7 ATomHas u snepHas KOHCIIEKTaMH, IIK-1.1, TIK-
’ 7 7 7 pelieHne 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;

JEKIHSI-KOH(PEPEHIHUS — HAyYHO-TIPAaKTUIECKOE 3aHATHE C CUCTEMOM JOKJIaI0B 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-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHON aTTeCTALINH
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1.lemumuenko, B. . ®uszuka : yuebnuk / B.W. Jemuauenko, 1.B. Jlemuauenko. —
6-e u3n., mepepad. u gorm. — Mocksa : UHOPA-M, 2018. — 581 c. + Jlom. marepuaibt
[DnexkTponHbIid pecype; Pexxum gocryma: https://new.znanium.com]. — (Beicuiee
obpa3zoBanue: bakamaspuar). - ISBN 978-5-16-010079-1. - Tekct : anekTponHbIid. - URL:
https://znanium.com/catalog/product/927200 (nara obparienus: 28.10.2020). — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

2.Kysnenos, C. U. ®uzuka. BonHoBas ontruka. KBaHTOBas npupoa n3irydeHus.
DJIEMEHTHI aTOMHOW U sjepHOU usuky : yued. mocooue / C.1. Kysneror, A.M. Jlunep. — 3
-e u371., nepepad. u gom. — Mocksa : ByzoBckuit yue6nuk : UTHOPA-M, 2019. — 212 ¢. -
ISBN 978-5-9558-0350-0. - Tekcr : anexTponHHsbIii. - URL:
https://znanium.com/catalog/product/1002478 (mata oopamierus: 28.10.2020). — Pesxum
JOCTYMA: 10 MOATHNCKE.

3. Ky3nenos, C.11. ®u3nka: OCHOBBI 31EKTPOAMHAMUKH. DJIEKTPOMarHuTHbIE
KosebOaHus U BOJHEI : yuel. mocobue / C.U. Ky3nenoB. — 4-¢ u3a., ucnp. 1 10M. —
Mocksa : By3osckuii yueobnuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6



(By3osckuii 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 obparienus: 28.10.2020). — 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 :
anektponHbiid. - URL: https://znanium.com/catalog/product/412940 (nata obpaieHus:
28.10.2020). — Pexwum q0CTyIMa: 1O MOAMKUCKE.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Uponos, N.E. 3agaum no o6mieit pusuke [Tekct] : yued. mocodue / N.E. Uponos. —
12-e uzn., crep. — CII6.: Jlanp, 2007. — 416 c.: . — (YueOHuKu As By30oB. CrneruaibHas
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 pu3nka U TepMOJUHAMUKA [ DNEeKTPOHHBIN pecypc] :
nabopatopuslil npaktukyM / E. H. Acranos, 3. H. bothnesa, JI. C. JlomkenkoBa 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 aBTroMaTiku, Kad. ¢pusuku. - MarHuToropek :
MI'TY, 2012. - Pexxum moctyma:. 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'. 1. Hocosa. - Marauroropck : MI'TY um. I
W. Hocoga, 2019. - 3ari. ¢ tutyi. sxpana. -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. CoopHUK 33724 110 pu3uke [ DNEeKTpOHHBIN pecypc] : MPaKTUKYM /
MI'TYV. - 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) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:



IIporpamMmmHoe o0ecnieyeHune

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UH
7Zip cB0OOHO pacnpoctpansemoe [10 6eccpodHo
MS Office 2007 | 135 o1 17.09.2007 Gecepouro
Professional

Hpmbeccnona.nbnble 0a3bl JaAaHHbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHbIEC CUCTEMbI

Hazsanme kypca CchlIKa

DJekTpoHHas 0a3a nepuoIuuecKux u3nanuii East View

Information Services, OO0 «MIBUC» https:/fdlib.eastview.com/

HannonansHas nH)OpManmoHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuii nuaaekc Haydnoro nurtupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

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

Poccuiickas ['ocynapcTBeHHas oubanoreka. Karamoru
/catalogues/

DsekTpoHHbIe pecypchl onbimorekun MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOyJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTIeueHrne JUCIUTIIMHBI BKITIOYAET:

Y4eOHble ayIUTOPUH AJIsE TPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA

OcHaleHue ayTuTOpuu:

MynbTUMEINIHBIE CPEACTBA XPaHEHUs, Iepefaun | MpeCTaBlIeHus HHPOPMAIUH.

VYuebHble ayIMTOPUHU U1 IPOBEIECHUS PAKTUUECKUX 3aHATHHA, TPYNIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAMH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAlluU

OcHaileHre ayiuTOpuu:

WNHTepakTUBHAs A0CKA, IPOEKTOD;

MynbTUMEAUNHBIN IPOEKTOP,IKPaAH.

VY4eOHbIe ayIMTOPUH JUTS BBIOTHEHUSI KYPCOBOTO POCKTUPOBAHUS, TOMEIICHHUS JIISI
CaMOCTOSITENIbHOM pabOTHI.

OcHaileHre ayiuTOpuu:

[Tepconanbubie kKombioTeps ¢ makerom MS Of-fice, ¢ Berxomom B HTEpHET 1 ¢
JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCUTETA.

[Tomerienue Uit XpaHeHUs U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOTO
obopynoBaHus

OcHarieHue ayauTopuu:

Crennaxu, cefdsbl 1711 XpaHeHUs1 yueOHOro o0opyaoBaHusl. MHCTpYMEHTHI 115
peMoHTa 000pyI0BaHUS



Hpunioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

I[To gucuunimue «@Pu3uka» MNPEIyCMOTPEHA AayJIUTOpHAas MW BHEAyJIUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.

[Tpr m3yueHNM Kypca (U3MKU TPUMEHSIOTCS CIEAYIONINE OILEHOYHBIC CpPEACTBA IS
TEKYILIEro KOHTPOJIs YCIIEBAEMOCTH W NPOMEKYTOYHOM aTTeCTallud IO WTOraM OCBOEHUS
JUCLIUILINHEL:

. MUCbMEHHBIE OTUYETHI MO Ja0OPATOPHBIM paboTaM U HX 3alIUTa;

. pe3ynbTaThl  peIICHHs]  KOHTPOJbHBIX  pabor, WJI3, TecTupoBaHus
JKCIIPECC-KOJIOKBUYMOB.

Bomnpocsl k 3k3aMeHy 110 Kypcy «Pu3uka

MEXAHHKA

1. OcHoBHBIE TOHATHS KHHEMATHKH: MaTepHajbHas TOYKA, CHCTEMa OTCYETa, TPACKTOpPHUS, IYTh,
IepeMeELICHNE, PaJInyC-BEKTOP, CKOPOCTh, YCKOPEHHUE.

2. llpsaMonuHeiiHOe paBHOMEPHOE, paBHOIEPEMEHHOE (PaBHOYCKOPEHHOE, paBHO3aMeENJICHHOER)
JIBIKCHHE. Y paBHEHUS IBHKEHHS U CKOPOCTH.

3. KpuBonuneiiHoe pABwKeHHEe. JIBW)KEHHME TOYKM TIO OKpPYXHOCTH. JIWHEWHBIE W  YIJIOBBHIC
XapaKTepUCTHKH Takoro [BkeHHWs. KuHeMaTuka BpalaTeNbHOTO IBW)KECHHUS: OINpEAENCHHE U
MIPUMEPBI BpAIATENBHOTO ABM)KEHUS, CBA3b MEXKIY YITIOBOM M JMHEMHON CKOpPOCTBIO, YIIIOBOE
yckopeHnue, (hopMyJia yrJIOBOrO MyTH.

4. OcHOBHBIC OHATHS JUHAMUKH: HHEPIHAJIbHASI CHCTEMa OTCUETA, IPUHIIUI OTHOCUTEIEHOCTH, Macca,
CHJIa, UHEPLUS U HHEPTHOCTD, KOJIMYECTBO ABMKEHUS (MMITYJIBC), UMITYJIEC CHJIBIL.

5. Tlepssiii 3akoH Hprotona. Bropoii 3akon HwioToHa. Tpermii 3akoH HeioTona. Mx mposiBieHue B
IIPUPOJE.

6. Cunbpl B MexXaHMKE: CHJa TATOTCHUS, CUJIA TSDKECTH, BEC, CHJIa YNPYTOCTH, CHJIAa TPEHHs IMOKOS U
ckonbkeHus. CHibl CONMPOTHUBIEHMS Ta30BBIX M JKHIKHX cpeld. CHIBl KOHCEpPBaTHBHBIE U
HEKOHCEpBaTUBHBIE. 3aKOH COXpPAaHEHHS HWMITyJbca. YTNPYrH W HEYNpyrui, HEHTpPaIbHBIA U
HELEHTPAJIbHBIN yap mapoB. PeakTUBHOE IBHKEHHE.

7. Oueprus u pabora. Mexanuueckass pabora u sHeprus. PabGora cuibl ynpyroctu. Pabora cuisl
TshkecTH. Pabota, coepiiaemas rmpu TopMokeHWH. [lonisi MOTEHIMANbHBIE W HE TOTCHIUAIBHBIE.
IloTennmanbHas, KWHETUYECKAs U MOJIHAS MEXaHUYeCKasi SHEPTUU CUCTEMBI TeJl.

8. OcHOBHbIE MOHATHS BpaIAaTEIbHOTO IBMKEHUs (a0COJIIOTHO TBEPIOE TEJO, LEHTP Macc (MHEpLUH),
YTJI0Bast CKOPOCTh, YTIIOBOE YCKOPEHUE, MOMEHT CHIIbI, MOMEHT HHEPLIUH).

9. Kumnernueckas sHeprus Bpamjamomerocs Ttena. MomeHT wuHepiun. MomeHT cuibl. OCHOBHOE
YpaBHEHHUE TMHAMUKHU BPALIaTEILHOIO ABM)KEHUS TBEPAOTO TENA.

10. 3akoH coxpaHeHHs MOMEHTa KOJIMYECTBAa ABWXKEHHS (MMITyjbca). AHAJIOTHA MEXIY BEJIUYMHAMH,
XapaKTEPU3YOLIMMU MOCTYNATEIbHOE U BPAILATENBHOE JBUXKEHUS.

11. llonaTHe naBieHUsI B JKUIKOCTAX M rasax. 3akoH Ilackans. I'mapocraThueckoe ypaBHEHHE H
CJIEJICTBUS U3 HETO. ApXUMEI0Ba CHJIA.

12. JIBmwxenue xuakoctu. Teopema BepHysuin u ciiecTBUs U3 Hee.

13. JIBwxxeHue BsA3KOW >kuAKocTH. IlpuMeHeHue 3akoHa bBepHy/uiM M 3akOoHAa COXPAaHEHHS MOMEHTa
KOJIMYECTBA JIBMKEHHA K CTallMOHapHOMY NOoToKy. @opmyna Crokca. YpasHenue Ilyaseiins.

14. Onpenenenre Ko1e0aTENBHOTO ABIKEHUS. Y CIIOBUS BOSHUKHOBEHHS KOJIEOATETBHOTO IBMYKEHHSL.

15. IuddepeHnnaibHoe ypaBHEHHE CBOOOJHBIX KojeOaHuN. XapaKTEPUCTHKH T'apMOHHYECKUX
KoJIeOaHuil.

16. CBobOoaHble, 3aTyxaroliue U BBIHYXIEHHbIE KoJeOaHUs. YCIOBHS BO3HMKHOBEHHUS W YPaBHEHHS,
OTIMCHIBAIOIINE ATH BUJBI KOJICOAHHIA.

17. BonnoBoe nBmxkenue. OmnpejeneHue BoiHBL. (OOpa3oBaHHE IOMEPEYHBIX W TPOJOIBHBIX BOIH.
XapakTepuCTHKa BOJHOBOI'O JBI)KGHHUsS. YpaBHeHue Oerymield BoiHbL. IlapaMeTpsl BOJHOBOTO
JIBKCHMSL.

18. Untepdepennus u qudpaxims BoiH. [IposiBiieHre 3THUX SBICHUH B IPUPOJIE.

19. DnemenTs! aKycTHKH. 3ByK. [ POMKOCTb 1 HHTEHCUBHOCTD 3BYyKa. [loHsTHE 00 YnbTpa3ByKe.
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. Mcnonp3oBanue MoaynpoBOAHUKOBBIX TPUOOPOB B ANEKTPOHHBIX YCTPOUCTBAX.
12.

MOJIEKYJISIPHASA ®PU3UKA U OCHOBbBI TEPMOJINHAMUKA

OCHOBHBIC MMOJIOKCHUST MOJICKYJIIPHO-KUHETHUYECKOUN Teopuu. ONbITHBIE (DAKTHI, JISKAIINE B OCHOBE
MKT. ITonsTre uaeanbHOro ra3a. XapakTepUCTUKH HICaTIbHOTO rasa.

OcHOBHOE ypaBHEHHWE KHHETHYECKOW Teopur ra3oB. OCHOBHBIE Ta30BbIe 3aKOHBL Y paBHEHHE
COCTOSTHIISI HIANTbHOTO Ta3a. Y HUBepcaabHas ra30Basl MOCTOSHHAS U €€ (PU3NIECKHA CMBICTT.

CBsI3b TeMIepaTypbl ¢ SJHEPrUel MONEKYJISIPHOTO ABIKeHHs. [JinHa cBoOOgHOTO Mpobera MOJIEKYII.
TemnonpoBoAHOCTH Ta30B.

TlepBoe Ha4yanO TEPMOJUHAMUKH.

Pacuer paboTel raza mpu uzomnpoueccax. TelmioeMKocTh Ta30B. AnuabaTHBIA mpolecc. YpaBHEHHE
IlyaccoHa.

Bropoe nauano tepmomuHamuk. [TorsTre 00 SHTpOIHH.

Hukn Kapuo u ero KIT/.

TepMoarHaMU4ECKOE ONPEAeIEHUE TEMIIEPATYPHI.

OTKIIOHEHHUE pPeaTbHBIX Ta30B OT 3aKOHOB MICATLHOTO ra3a. Y paBHeHHe Ban-nep-Baannca. M3orepma
peanbHOro rasa.

. Ucnapenue xunkocteil. HachllieHHbIM U HEHAchlEHHbIN nap. [[oHATHE BIAXKHOCTH U METOJbI €€

WU3MEPEHHS.
CrpoeHue 1 CBOMCTBA KUAKOCTH. TEIMIOEMKOCTb KUIKOCTEM.

SIBneHHe TMOBEPXHOCTHOTO HATSKEHMs. SIBIeHMs cMadyMBaHMA M He cMaduBaHUs. KamwinspHble
SIBIICHUSI.

CrtpyKTypa KpUCTAIUTMYECKUX U aMOP(HBIX Ten. Ou3mdeckre CBOWCTBA KPUCTAIIIOB.

Hedopmanust TBepAbIX Tel. TemIoeMKOCTb TBEPIBIX Tedl.

Huarpamma cocroanuil. TpoliHag Touka.

SJIEKTPOJJMHAMMUKA

OcCHOBHBIE MOHATHS ANEKTPOCTaTUKU. B3anMonelicTBue 3apsa0B. 3aKOH KyJIOHA.
DNEKTPOCTATUYECKOE TIOJIE U €r0 XapaKTepUCTHKH. [IpHMHIMI CyNepro3uIy 3MEeKTPOCTaTHIECKUX
nojei. OZHOPOJHOE U HEOAHOPOTHOE HIEKTPOCTATHYECKOE T0NIE. DIEKTPOEMKOCThb. KoHaeHcaTophl.
OHeprus MEeKTPHUUECKOT0 oI TNIOCKOT0 KOHJEHCAaTOopa.

Ilotox Bektopa wuHaykiuu. Teopema Octporpaackoro-l'aycca. [IpumeHeHue  Teopemsl
Octporpanckoro-I'aycca.

Onextpuueckuii TOK. OCHOBHBIE JIEMEHTHI U XapaKTEPUCTUKU SJIEKTPUUECKUX LIETIEH.

3akoH OMa B BeKTOpHOH (opme. 3akon Oma sl yuacTKa enH U Ui 1enu, coxepxameit D/1C.
PasBerBienHbie 3nexkTpuueckue uend. [Ipasuno Kupxroda.

TemnoBoe AeCTBUE 3IEKTPUUECKOr0 TOKA. 3aKoH Jxoymnsa-JleHua.

MerTasbl, MOTYHIPOBOIHUKY U TUIIEKTPUKH C TOYKH 3pEHHUS 30HHOW TEOPHH MTPOBOJINMOCTH.
IIpupona sneKTpuyecKoro Toka B Metamiax. 3akoH OMa ¢ TOUKM 3pEHHS ANEKTPOHHOM TeOpuH.
[Tpupoaa >IeKTPUUECKOro TOKa B IMOJIyNIPOBOIHIKaX. KOHTaKTHBIE SIBIEHHS B TIOIYIIPOBOIHUKAX.

IIpupoaa JIEKTPUYECKOTO TOKA B BaKyyMe. SIBICHHE TEPMOIJIEKTPOHHON 3MUCCUH. JlaMIOBBINA Juox,
TpUOI. DIIEKTPOHHO-IIy4eBasi TpyOKa.

IIpupona snexTpuueckoro Toka B razax. HecaMocTosSTENbHBINA M CAMOCTOSTENBHBIN Ia30BbIE PA3PSIBL.
IIpuMeHeHnEe 2NEKTPUUECKOW UCKPBI, IyTH, TICKOLIETro pa3psaa. Y CTPOHCTBO U IMPUHIUI ACHCTBUSA
AIIEKTPUIECKOro HUIbTpa

IIpupona 3nexTpUYecKOro TOKa B JKMJKOCTSIX. MeEXaHU3M 3JIEKTPUYECKOW TUCCOLMALUM. 3aKOHBI
anexTpoun3a. [Ipumenenue snexkrponsa.

OneiT Opcrena. BzanMoneiicTBie mapayuiedIbHBIX TOKOB. XapaKTePUCTUKA MarHUTHOTO TTOJISI. 3aKOH
buo—Casapa-Jlamnaca.

CrnencTBug M3 OCHOBHOTO 3aKOHA dJI€KTpoMarHeTu3ma. BUTOk ¢ Tokom B MarHmTHOM moje. Cuia
Awmrepa. [TpuHInn paboTHI AIEKTPOABUTATENSL.

I'mnoreza Ammepa. MarHuTHble CBOMCTBa BemlecTBa. JlMaMarHeTUKH, TMapaMarHeTHUKd U
¢deppomarnetuku. [locTossHHBIE MAarHUTBL. MarHuTHOE 10JIe 3eMJIH.

OmnpiTer @apajesi. 3aK0H AMEKTPOMArHUTHON HWHIYKIIHH.

Brinyxaennsle anekTpudeckue kojaebanus. [lepeMeHHbIN TOK. XapaKTepUCTHKH MEPEMEHHOTO TOKa.
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HMmnenanc. AKTUBHOE U PEAKTUBHOE COMTPOTUBIIEHUS.

SIBnenne camonHAYKINU. UHAYKTUBHOCTD. DHEPTHS MATHUTHOTO TOJISI KOHTYPa C TOKOM.
3akon Oma s oclIeIOBaTeIbHOM IIEITU IEPEMEHHOT0 TOKa. Pe30HaHC HaNpsKEHUSI.
TpanchopMaTop u ero NpakTUIECKOe UCTIOIh30BAHNUE.

KonebarenbHbIi KOHTYp 1 ero XapaktepucTuku. @opmyna TomcoHa.

AHTeHHA. DJIEKTPOMarHUTHEIC BOJHEI M UX CBOMCTBA. [IpuHITNT pamnocBs3u. Pagnonokarus.

I'EOMETPUYECKAS, BOJTHOBAS 1 KBAHTOBAS OIITUKA

3akoH ocBeweHHOCTH. PoToMeTpusi. CBETOBbIE EANHUIIBI U3MEPEHUS.

I'eomeTpuyeckast ontuka. 3aKOH MPSIMOIMHEWHOTO PACIpOCTpaHEHUs CBeTa. 3aKOH OTPAaKEHUs U
MpEeOMJIEHUs] CBeTa. SIBIEHHE IOJIHOTO OTPAKEHUS CBETa M €ro NPUMEHEHHE B HEKOTOPBIX
ONTHYECKUX MPUOOpax.

[MocTpoenne n3o0pakeHus B 3epkaiax U B uH3ax. Gopmyna nuH3bl. OnTHUECKas CUIIa JIMH3BL.
Korepentneie wucrounuku cBera. Ombir lOnra. bunpusma ®@penens. Kompna HeroToHa.
Wntepdepenus B TOHKUX IUIeHKaX. [IpocBeTiieHre ONTHKH.

CymHocTh audpakuuu  cBeTa. JudpaknuoHHas KapTHHa W YCJIOBHA €€ BO3HHUKHOBEHHS.
JudpaknroHHas penieTka 1 ee XapakTepUCTUKH.

EcTtecTBeHHBI U monsipu3oBaHHbId cBeT. [lomepeuHblil Xapakrep cBeToBOM BoiHBI. [lomsipuzaTop.
Amnanuzarop. 3akoH Maimtoca. [Tonspuszanus npu otpaxeHuu. 3akoH bproctepa.

Hucnepcust ceera. HopManpHas u aHomanbHas gucnepcus. Jucnepcuonssiit crektp. CpaBHeHUe
JUCTIEPCUOHHOTO CIIEKTPa C TUPPAKIIUOHHBIM ClIEKTpoM. CIIEKTPOMETPHI M X UCIIOJIb30BAHHE.
XapaKTepUCTHKH TETJI0BOro u3inyyeHus. [lonarue abcontoTHO yepHoro Tena. OObsICHEHHE XapaKkTepa
TeroBoro u3nydenus. 3akonsl Credana-bonpimana u Buna.

I'unotesa IInanka. KBanT cBera.

Omnsitel CroneroBa. 3akossl porodddexra. Dopmyna DUHIITEHHA.

Nsmepenne ckopoctu cBera. Ilocrymarel CTO. CraeactBus u3 noctrynaroB CTO. DneMeHThI
PENATUBUCTCKON MEXAHUKH.

ATOMHAS ®U3UKA U PU3UKA JJIEMEHTAPHBIX YACTUL]

Crpoenue aroma. OnwiT Pesepdopna. [Mocrynarer bopa. Ctpoenne atoma Bojopoja. OO0bsICHEHHE
criekTpa Bogopoaa. Tpyanoctu teopuun bopa. BoiaHOBBIE CBONCTBA MJIEKTPOHOB.

CtpoeHue »SJIEKTPOHHON 0O0O0JIOUKHM CIIOKHBIX aroMmoB. llepuomudeckas cucremMa 3JIEMEHTOB
Menneneesa. [Ipunnun [aynu.

EcTtecTBenHas paanoakTUBHOCTh. BHUIIbI pairoakTUBHOTO pacmanga. 3aKOH paJHOaKTUBHOTO paciaja.
[lepuox momrypacnana.

SnepHble peakuuu. DHEPreTUYECKUM BBIXON ANEpHBIX peakuuil. Jlenenue Tsoxenbix simep. CuHTes
Jerkux siiep. Mcnonp3oBaHue ssAepHON SHEPTUN.

DJieMeHTapHbIe YaCTHUIIb. AHTUYACTHUIBI. AHHUTHIIALIUA. OObsiCHeHHEe OeTa- pacnaa.

[Ipumepsr U CBOWCTBa 3IEMEHTApPHBIX YaCTHUIl. BUABl B3aUMOJCHCTBHSA MEXIY DJIEMEHTAPHBIMU
YaCTULIAMU.

Bonpocsl K 3kcnpecc-KOJVIOKBUYMY

Beenenue
. Uto Ha3bIBAIOT (HU3NYECKOHN BETMUHMHON?
. UeMm xapaxrepusyeTcs (prusmdeckas BennauHa?
. [lepeuncnuTs CHMBOJIBI OCHOBHBIX (DM3MUECKUX BETMYNH.
. Uto Ha3BIBAIOT (hHU3NUECKUM 3aKOHOM?
. Kak 3agaercs o0nacth mpuMeHMMOCTH (PU3NUECKOTO 3aKOHA?
. Kakue 3akoHbI (U3NKHN HA3BIBAIOT PYHIaMEHTATBHBIMU?
. Uto Ha3bIBAIOT HU3NIECKON MOJENBIO?
. Kakue 3akoHOMEpHOCTH HAa3BIBAIOT SMIUPUIECKUMHU?
. Kaxue saBnenms Ha3pIBalOT MaKPOCKOMTMYECKUMHU? MUKPOCKOTUYIECKUMU ?
0.Kak omnpenensiercst coctostHue (GU3NIECKON CUCTEMBbI?

— O 00 1NN bW



11.Kak omucaTs M3MEHEHHE COCTOSHUS CUCTEMBI?

KunemaTuyeckue npeacraBjieHuss MeXaHUKH
12.Kakue aBuKEHUS HA3bIBAIOT HEPENATUBUCTCKUMU? PeIsITHBUCTCKUMHU?
13 B gyem 3axmodaeTcs (pyHIaMEHTATBHOCTD 3HAYSHH CKOPOCTH CBETa B BaKyyMme?
14. Korga v mouemMy HapyImiaeTcs 3BKIMA0BOCTh MEPOBOTO IPOCTPaHCTBA?
15.Kakue aBukeHUS! HA3bIBAIOT KBAHTOBBIMU?
16.YTto Ha3BIBAIOT cHCTEMOW OoTCcUeTa?
17.Kakoe Teno Ha3bIBarOT CBOOOIHBIM?
18.ITpunnun unepuu [Mamunes.
19.ITpumMepsl HHEPIIUATIBHBIX CUCTEM OTCYETA.
20.ITprurHBI OTKIIOHEHUSI OT MHEPIHAIBFHOCTH (B CHCTEMaxX OTCYEeTa C KOOPAWHATHBIMH OCSMH,
JKECTKO CBS3aHHBIMU C 3eMIICH).
21.ITpuHIMO OTHOCUTENBHOCTH.
22.061acTh MPUMEHUMOCTH MPUHITATIA OTHOCUTEIHHOCTH.
23.B geM 3akirodaeTcss HHBAPUAHTHOCTH (HU3HIECKHIX 3aKOHOB?
24 Kakumu npeodpazoBaHusIMH MokHO nosryduTs MCO otHOcuTenbHO ucxoaHon MCO?
25.YTo0 HA3BIBAIOT MAaTEPHATBLHON TOUKOW (dacTuIeit)?
26.Yto HazpiBaroT ATT?
27.410 3HaYMT OMKCATH IBMKEHUE (PU3NIECKON CHCTEMBI?
28.YTo Ha3BIBAIOT YMCIIOM CTEIICHEH CBOOOABI (PU3NICCKON CHCTEMBbI?
29.Kak onucarb MOJI0KEHUE YACTHLIBI B MIPOCTPAHCTBE?
30.Yemy paBHO 4MCIIO CTeneHel cBoO0o bl yacTuiel? ATT?
31.3ax0H ABMKEHUS YaCTUIIEL.
32.Yt0 Ha3bIBAIOT TPACKTOPUEN YACTHUIIBI?
33.Yr10 Ha3bIBAIOT MIEPEMEIICHUEM YACTULBI?
34 Kak ompenenuTts MOBOPOT YaCTUIILI OTHOCUTEIBHO Ooch?
35.YT0 Ha3bIBAIOT YIJIOBBIM IepeMeIleHueM?
36.Yt0 Ha3bIBAIOT CKOPOCTHIO YaCTULBI?
37.Kakas cKopoCTh Ha3bIBa€TCS CEKTOPHOM?
38.CBs3b CEKTOPHOM CKOPOCTH C JTMHEUHOM.
39.4T0 XapakTepu3yeT U3MEHEHHUE HAIIPABICHHUS YTIIOBOTO TIEpeMEIIeHNs?
40.ITousATHE YrIOBOU CKOPOCTH.
41.CBs13b IMHEWHOH M YTIIOBOI CKOPOCTEH.
42.TloHATHE YCKOPEHUS.
43.Kakoe ycKOpeHHUe Ha3bIBalOT TaHTeHIMaIbHBIM? HopManbHbIM?
44.B yem cMbICT pa3feNeHns] YCKOPEHH Ha HOPMAJIbHYIO U TAaHT€HIIMAJIbHYIO0 KOMIIOHEHTHI?
45 TloHsiTHe YTIIOBOTO YCKOPEHHUS.
46.I1peobpazoBanus [anumnes.
47.CnenctBus npeodpasoBanumii ['amuies.
48.B yem orpaHHUEHHOCTH TAJTHJICEBCKUX MPENCTABICHUH O CBOMCTBAX MPOCTPAHCTBA M BPEMEHH?
49 Iloctynat DUHIITEHHA.
50.Kakoe Bpemst Ha3bIBalOT COOCTBEHHBIM?
51.9¢dexT nopeHIeBa COKpAIICHUS IJTUHbL.
52 Ilpunimn cootsercTBUs bopa.
53.IIpeobpazoBanus JlopeHna.
54.CnenctBus npeobpasopanuii JlopeHia.
JnHamMu4yecKue NPUHIMIBI MEXaHUKH
55.Kak onpenenuTs COCTOSHIE YaCTULIbI B KIIACCHYECKOHN (PU3MKe? CHCTEMBI YaCcTHUIL?
56.YpaBHEHUS ABMKCHUS KIACCUICCKOW MEXaHUKH.
57.YcnoBue onpeeraeHus 00IIero pereHus ypaBHeHNS IBIKEHUS KIIACCHISCKON MEXaHUKH.
58.0ddekT 3amazpiBaHUs B3aUMOICHCTBUH.
59.Kakas cuctema 4acTull Ha3bIBAETCS U30JIUPOBAHHOMN ?
60.YT0 Ha3bIBAIOT UMITYJIECOM YaCTHIIBI?
61.3aKoH coxpaHeHHS UMITYJIbCa.
62.YT0 Ha3bpIBaIOT CUIIOH, IEHCTBYIOLIEH Ha YacTUIy?
63.3aK0H MapHOCTH B3aUMOJICHCTBUSI.



64.YTo Ha3pIBAIOT IIEHTPOM Macc (MHEepIIAN)?
65.3aK0H coXpaHEHHUS IIEHTPa Macc.
66.3aK0H aJAUTUBHOCTH MacCBHI.
67.IMITyNIbC PESITUBUCTKOM YaCTHUIIBI.
68.Buapl pyHIaMEeHTaTBHBIX B3aNMOICHCTBHUH.
69.Kakne B3anMOACHCTBUSA HA3bIBAIOT: TPaBUTANHOHHBIMH? CiaObiMu? DIEKTpOMarHUTHBIMH?
CunbHbIMU?

70.3aK0H BCEMUPHOTO TATOTEHUS.
71.ITpuHITAT SKBUBAJICHTHOCTH.
72.3akon KynoHa.
73.Cuna Jlopenua.
74.3akoH ['yka.
75.KoHTaKTHBIE CHITBI.
76.I1pupoaa Topmossiiero 3¢ dhekra.
77.3akon Kynmona — AMOHTOHa.
78 .IloHsATHE MEXaHUIECKON PabOTHL
79.YT0 Ha3bIBAIOT Mpoueccom?
80.Kakue cuibl Ha3pIBalOT NOTCHIMATIBHBIMU?
81.IloHsITHE NOTEHUUATBHOM SHEPTUH.
82.Kakue cuiibl 3aBUCST OT KOOPAUHAT YACTHUI[?
83.Kakue cuiibl Ha3pIBalOT KYJIOHOBCKUMU?
84.Kakue cuiibl Ha3bIBalOT UEHTPAIbHBIMU?

3aKoHBI cOXpaHeHUs
85.IIpocTpaHcTBEHHO-BpEMEHHBIE TpeoOpa3oBaHusl HyHIaAMEHTATBHONH CHMMETPHHU.
86.CooTBeTCTBHE  3aKOHOB  COXpaHeHHA  (PH3MYECKHX  BEIMYMH  IpeoOpa3oBaHHSIM

(byHIaMEHTATEHOW CUMMETPHH.
87.3aK0H COXpaHEHHUS UMITYJIbCA.
88.3aK0H coxpaHEeHUsI SHEPTHH.
89.YpaBHeHus I'amunpToHA.
90.Dwusnuecknii cMbICI ypaBHeHUH ['aMuibTOHA.
91.0Heprust CBOOOHON PEIATUBUCTCKON YaCTHIIBI.
92.2Heprust HepeNATUBUCTCKON CBOOOHOMN YaCTHIIEI.
93.2Heprust HOKOs YaCTULBL.
94 KuneTtnueckas 3HepTrus peIsTUBUCTCKON YaCTHUIIBI.
95 .Kunetuueckas 3Heprusi HEPENSATUBUCTCKOM YACTULIBL.
96.2Heprus peaITUBUCTCKON YaCTUIIBI BO BHEITHEM MOJIE.
97.2Heprust HepeIITUBUCTCKOW YaCTHUIIHI BO BHEITHEM TIOJIE.
98.Kakoe nBrkeHue Ha3bIBaloT GUHUTHBIM? HOUHUTHBIM?
99 IloreHimanbpHasa aMa.
100.JedexT macc.
101.MoOMEeHT UMITyJIbCa YaCTHUIIBI.
102.3ax0H coXpaHEHHsI UMITYJIbCA B KIITACCHUECKOM MEXaHHUKE.
103.CoOcTBeHHBIIE MOMEHT MMITYJIbCA.
HexoTopble npuMeHeHUs 3aKOHOB MEXaHUKH

104.Cuna Jlopenua.
105.3amaya nByx Ten
106.YTo Ha3BIBAIOT MPHUBEICHHOI Maccoii?
107.Cucrema 1ieHTpa Macc.
108.Btopoii 3akon Kennepa.
109.Kakoii mporiecc Ha3bIBalOT CTOJIKHOBEHUEM ?
110.Yupyrue n HEynpyrrue CTOJIKHOBEHUS.
111.YTo Ha3pIBaIOT IOPOTOM peaKuu?
112.Kakoe cTOIKHOBEHHE HA3BIBAIOT IHAOTEPMHUUECKUM?
113.Kakoe cTONKHOBEHHE HA3bIBAIOT SK30TEPMUUECKUM?
114.Ypasuenne Memiepckoro.
115.®opmyna Llnonkosckoro.



JuHaMuKa TBEpAOro Tejaa
116.Ypaaenue nprxenns renrpa macc ATT.
117.Kax onpenenuts cuity, AeicTBytomtyto Ha ATT?
118.YUto0 Ha3pIBatOT MOMEHTOM MHEPIIMHU TeJIa OTHOCUTENBHO JAHHOU OCH.
119.Yemy paBHa kuHeTHueckas 3aeprus ATT?
120.Teopema ITeituepa.
121.0cHOBHOE ypaBHEHUE TUHAMUKYU BPaIlaTeIbHOTO IBIKCHHUS.
122.YTto0 Ha3BIBAIOT MTHOBEHHOH OCHIO BpaIIeHUs?
123.YTt0 Ha3BIBAIOT CBOOOIHOM OCKIO BpaIeHUs?
124.Yto Ha3bIBAIOT TJIABHBIMU OCSIMU HHEpLUAN?
125.Yto Takoe rupockorn?
126.YTto Ha3BIBAIOT IIpELICCCHEH?
OcHOBHBIE 3J1eMEHTBI TEOPHUH YIIPYTOoCTH
127.Kaxkas nehopmarniust Ha3pIBaeTCs YIPYroi? Heynpyrom?
128.YTto Ha3BIBAIOT HANPSDKCHUEM?
129.YTto0 Ha3BIBAIOT OTHOCUTENBHON AchopMarineii?
130.3axon ['yka.
140.B uem 3akmrogaercs pu3ndIecKkuii cMbich Moy FOnra?
141.Kakoe siBI€HHE HA3bIBAETCS TUCTEPE3UCOM?
142.0OcHoBHBIC BUBI AeopMaIuii.
143 .Yemy paBHa sHeprus aedopManuu?
144 Yo xapakTepu3yeT BeKTOp YMoBa?
JABu:keHHe B HeHHePUHATbHBIX cucTemax oTrcuera (HUCO)

145.Yemy paBHa cuiia HHEpIUU?
146.Kak onpenenuts cuiny Kopuonuca?
147.3anucatp 3akoHbl coxpanenus: B HUCO.

I'paBuTannoHHoe noJe
148.Kakoe mosie Ha3bIBalOT TPaBUTALIMOHHBIM?
149.J1atb onpeneneHue HANPSXKEHHOCTH MO TSITOTCHUSL.
150.Yto Ha3bIBAIOT CHIIOBOM JINHUEH?
151.YTto Ha3BIBAIOT TOTOKOM BEKTOPA HAMPSKEHHOCTH?
152.Y10 HA3BIBAIOT HOTEHIIMAIOM I10JIS?
153.0mnpenenut cBsA3b MEXKIY MOTSHIINATIOM U HAIPS)KEHHOCTHIO TPaBUTAIIMOHHOTO TOJIS.
154.Teopema Octporpaackoro-I"aycca.

Kosnie0anusi 1 BOJIHBI
155.Y10 Ha3bIBaIOT OTHOMEPHBIM KJIACCUYECKUM T'aPMOHUYECKUM OCLUIUISITOPOM?
156.3anucats ypaBHeHHE OclMLIATOpa B tudhepeHIrnaIbHOM BUE.
157.3anucath ypaBHEHHE BOJHBL.
158.Uto0 Ha3bIBAaIOT 3BYKOBOW BOJIHOH (3BYKOM)?
159.YTo0 Ha3bIBAIOT CHIION (MHTEHCUBHOCTHIO) 3BYKA?
160.Yto Ha3bIBAIOT 3BYKOBBIM (aKyCTHYECKHM) IaBJICHHEM?
161.Yto Ha3bBarOT TeMOpOM?
162.B uem 3akirovaercs OnHaypanbHbI dhdexT?
163.YTo Ha3bIBAIOT aKyCTHUECKON KaBUTAITHCH?
I'maponmnamuka

164.Kakoe TeueHHe )XKUIKOCTH Ha3bIBAIOT JIAMHUHAPHBIM? TypOyJIEHTHBIM?
165.Teopema HEpa3pbIBHOCTH CTPYH.
166.YpaBuenne beprymin.
167.Imnynbe cTpymn.
168.®opmyna Toppuaenn
169.lunamudeckas BI3KOCTh
170.Kunematuueckast BI3KOCTb
171.Ypasuenue Ilyaseiins
172.3axon I'arena-Ilyazeiins
173.Yrto Ha3pIBaIOT 4nciIOM PeifHomnbca.
174.9¢dext Marnyca



MCTOI[I/I‘ICCKI/IG PECKOMCHIAIINA 110 U3YICHUIO TEM:
Pa3znen 1 «BBenenue»

Llenv usyuenusa: oenadenue cmyoeHmamu cUcmemoil 3Hanuil 00 odwux QuzuyecKkux
HOHAMUAX.

H3yuue oannwlii pazoen cmyoeHm 0014cen:

- 3Hamb: obwue usuyecKue NOHAMUA: ONbIM, USMEPEHUsl, BeIUYUHbL, 3AKOHbL, 001ACTb
NPUMEHUMOCU 3AKOHO8, MOOeNU, IMAIUpUYecKue 3aKOHOMepHOCmuU, OecKOHeuHo Oonvuias u
Manas 6enuduHsl, MAKpo- U MUKPOABIEHUS, COCMOSHUE CUCMeMbl U USMEHEeHUe COCMOAHUS
cucmemvl, YpAaGHeHUs OBUICEHUS,

- YMemb: onepuposams nepeyucieHHblMU 8blule NOHAMUAMU U MOOEIAMU MEXAHUKU,

- 61A0EMb:HA3BAHHLIM 6bllle NOHAMUUHLIM ANNApPamoMm @QU3UYeCcKUX 3HAHUll npu
nocnedyiouem 0C80eHUU pa30eios Kypca «MexanuKay.

Ilpu usyuenuu pazoena 1 neodoxooumo:

— CaMOCTOSITENIbHO M3YYHTh M 3aKOHCIEKTHPOBATh Yy4eOHBIH MaTepuan pasfelna

«Benenuey, pa3MelIEHHBIN HA TOpTAJIE.

Ocoboe enumanue oopamumsp Ha:

— HeobX00UMOCHb NOO20MOBKU K IKCNPeCcC-KOJIOKEUYMY.

Jna camokonmpona no pazoeny Heo0X00uUM0 omeemums Ha ciedyouiue 60npPocel:

Bonpocs! k 3kcnpecc-KOJLUNIOKBUYMY
1. Yto Ha3bIBatOT (U3NIECKOI BETHUNHON?
2. Yem xapaktepusyercs pusndeckas BenuunHa?
Urto Takoe pa3MepHOCTh GU3HUYECKON BETUIHHBI?
Kaxk o6o3Havaercs pa3MepHOCTH?
. [lepeuncnutb CUMBOJIBI OCHOBHBIX (PU3NYECKUX BETUUHH.
. UTo Ha3bIBAIOT (PU3UUECKUM 3aKOHOM?
. Kak 3amaercst o6macTs mpuMEeHUMOCTH (PU3HUECKOTO 3aKOHA?
. Kakue 3akonb! (hpr3uKN Ha3bIBAIOT (PyHAAMEHTAIBLHBIMU?
. Uro Ha3piBaroT ¢uszndeckoit Mmojennio? [IpuBenure mpumepsl GU3NIECKUX MOJICIIEH.
. Kakue 3akoHOMEpHOCTH Ha3bIBAIOT YMIUPUUYECKUMU?
. Kakue siBneHns Ha3bIBalOT MaKpOCKONINYECKUMU? MHUKPOCKONUYECKUMHU?
10.Kax onpenensercst cocTosiHue (PU3NIECKON CUCTEMBbI?
11.Kak onucaTh N3BMEHEHHE COCTOSHUS CUCTEMBI?

O 03O L AW

Pa3nen 2 «Kunemamuueckue npedocmaenenus mexaHuxku

Llenv uzyuenusn: oenadenue cmyoeHmamu cucmemou 3HAHUIl o0 KUHeMamuKe.

H3yuue oannwlit pazoen cmyoenm 00aXHCeH:

- 3Hamb: npunyun unepyuu I anunes, NPUHYUN OMHOCUMENbHOCMU, O02PAHUYEHHOCHb
2anUNIee8CKUX  NPeOCmAsleHUull O CBOUCMBAX NPOCMPAHCMEA U  8PEeMEeHU,  Cle0Cmeus
npeobpazosanuii I anunes u cneocmeus npeobpazosanuii Jlopenya,

- yMemb: onepuposamsv NOHAMUAMU OAHHO20 pa3oend U 6bINOJHAMbL Npeodpa308aHUs
L'anunes, npeodpazosanus Jlopenya,

- 61a0emv: NOHAMUUHBLIM aANNapamom (NpocmpaHcmeo, 6peMsl, O08UNCeHue, cucmema
omcuema, UCO, c60600Hble mena, abcoromuo meepooe meio, Cmenenu c60600vl, Mpaekmopus,
CKOPOCMb, YCKOpeHue, MamepuanlbHas moyka);

Ilpu usyuenuu pazoena 2 neodxooumo:

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

- CaMOCTOATEIHHO M3YYUTh U 3aKOHCIEKTUPOBATH YUEOHBIM MaTepHuall, pa3MelIeHHbIH Ha
noprane no teme: «IIpeobpazoBanus Jlopenna. [TocTynar mocToOSHCTBA CKOPOCTH CBETA.
Crnenctus npeobpazoanuii JIopeHtay.

Ocoboe enumanue oopamums nHa:

— HeobX00UMOCmb NOO20MOBKU K IKCNPECcC-KOJLIOKEUY MY,



—NpU NOO20MOBKe K CeMUHAPCKOMY 3aHamuio no meme: « OcpanuieHHoCmb 2anu1ee8cKux
npeocmasieHull o0 ceoucmeax npocmpancmea u epemeru. llpeobpazosanus Jlopenya.
Ilocmynam nocmosncmea ckopocmu ceema. Creocmeus npeobpazosanuii Jlopenyay»
O3HAKOMUMBCAL C Y4eOHbIMU MAMEPUATAMU, PAZMEUWEHHbIMU Ha NOpmaJle.

na camokonmpons no pazoeny Heo0X00uMo omeemums Ha ciedyouiue 60nPocyl:

12.
13.
14.
15.
16.
17.
18.
19.
20.

Bonpocuwl k sxkcnpecc-konnokeuymy
Kakue nBukeHHs Ha3bIBAIOT HEPEISITUBUCTCKUMU? PelisiTUBUCTCKUMU?
B uewm 3akimouaercs pyHaaMEHTaILHOCTh 3HAYCHHSI CKOPOCTH CBETa B Bakyyme?
Koraa u mouemy Hapymaercst 3BKJIUA0BOCTb MEPOBOTO ITPOCTpaHCTBA?
Kakwne nBMKeHHs Ha3bIBaIOT KBAHTOBLIMH?
Yto HA3BIBAIOT CUCTEMOM OTcUeTa?
Kaxkoe Teo Ha3bIBalOT CBOOOIHBIM?
[Tpuniun naepuuu ["anumnes.
[Ipumeps! nHEPIIUATIBHBIX CUCTEM OTCUETA.
[IpuyrHBI OTKJIIOHEHHSI OT MHEPIHMAIBHOCTH (B CHCTEMaX OTCUETa ¢ KOOPAWHATHBIMHU

OCSIMH, KECTKO CBSI3AHHBIMU C 3EMJICH ).

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

[IpuHUIUIT OTHOCUTEIBLHOCTH.

O6s1acTh NPUMEHUMOCTH MTPUHIIMIIA OTHOCUTEIBHOCTH.

B yewm 3akitoyaercs MHBAPUAHTHOCTh (PU3NYECKUX 3aKOHOB?
Kaxumu npeoOpazoBanusimu MoxHO noiyuuts MCO otHOocuTensHo ucxoanoit UCO?
UTo Ha3BIBAIOT MaTEPHAIBHON TOYKOM (YacTHIIEH)?

Urto nazweiBator ATT?

UYto 3HAYMT OMKCcATh ABMKEHUE (PU3HUECKON CUCTEMBI?

UTo Ha3BIBAIOT YMCIIOM CTENEHEN CBOOOIbI (PU3UYECKON CUCTEMBI?
Kak onucaTh noji0’)keHre 4acTulbl B IIPOCTPAHCTBE?

Uemy paBHO 4HCIIO cTeneHer cBo0o bl yactuibl? ATT?

3aKOH JABUKEHUS YaCTHIIbI.

UTto Ha3bIBAIOT TPAEKTOPUEN 4acTUIIbI?

YTo Ha3BpIBAIOT MEPEMEIIEHUEM YaCTULIBI?

Kak onpenenauts moBopoT YaCTUIIBI OTHOCUTEIBHO OCH?

. UTo Ha3bIBAIOT YIJIOBBIM nepeMemeHHeM?

UTo Ha3bIBAIOT CKOPOCTHIO YACTHUIIBI?

Kakast ckopocTb Ha3bIBAa€TCsI CEKTOPHOM ?

CBs13b CEKTOPHOI CKOPOCTH C IMHEHHOM.

Yro xapakTepu3yeT U3MEHEHUE HANPABJICHMSI YTJIOBOTO NIEPEMEILEHU?
ITonsiTHE YIII0BOM CKOPOCTH.

. CBs13b TMHEWHON U YTJIOBOW CKOPOCTEM.
. [lonsaTHE yCKOpEHUS.

Kakoe YCKOPCHUC HA3bIBAIOT TAHT CH]_[I/IaHBHLIM? HOpMaJIBHBIM?
B uyem cmMmpIch pasaciicHusa YCKOPCHHUSA Ha HOPMAJIbHYH0O W TaHICHIHUAJIBHYIO

KOMIIOHEHTHI?

45.
46.
47.
48.

[ToHsiTHE YTTTOBOTO YCKOPEHUS.

[TpeoOpazoBanus ["anumes.

CrnenctBus npeobpazoBanuii [ amumnes.

B 4em orpaHn4eHHOCTH TaJIUJIEEBCKUX MPEJICTABICHUNA O CBOMCTBaX MPOCTPAHCTBA U

BpeMeHn?

49.
50.
51.
52.
53.

[TocTynat DiiHIITEHHA.

Kaxoe Bpemst Ha3bIBatOT COOCTBEHHBIM?
O ekt nopeHieBa COKpaieHus ATUHBI.
ITpunnun coorBercTBus bopa.
[TpeoGpa3oBanus Jlopenua.



54. CnenctBus npeodbpazoBanuii JlopeHa.

Ilpakmuueckue 3auamusa no OAHHOU meme nPeononazam:
pewenue 3ana4 no teme «Kunemaruka» u3 coopnuka Mponosa U. E. «3anaun no oduieit
buzuKe»:

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 1.41 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

1

BBIMIOJTHEHUE 3aJaHUil TPEHUPOBOYHBIX W JIEMOHCTPAIMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ 1enpro OCBOEHHS NUAAKTUYECKON €IWHUIIBI
«Kunemarukay;

IKCIPECC-KOIIOKBUYM;

CEMHUHApCKoe 3aHsATHEe Mo Teme: «OrpaHUYeHHOCTh TAIMUJICEBCKUX IMPEICTaBICHUA O
cBOiicTBax nmpocTpaHcTBa U BpemeHU. [IpeoOpazoBanust Jlopenna. [octynar nocrosiHCTBa
ckopocTH cBeta. CnenctBus npeoOpazoBanuii JlopeHma;

BBITIOJIHEHHE JIA0OPATOPHOM paboThl 001Iero (hU3M4ecKkoro mnpakTukyma «OnpeneneHue
YCKOPEHHUs1 CBOOOTHOTO TaJICHUS.

3aganus 1J1s CAMOCTOSITEIbHOIO U3Y4YCHUSI:
. I3yunTh 1 3aKOHCIIEKTHPOBATH paszen 1.4.

2. [loAroToBUTHCS K AKCIPECC-KOIIIOKBUYMY.

3

. BBIOIHUTE TECTOBBIE 3aJaHUS 110 AAHHOMY pas3Jieiry:

(3aoanus npeononacarom I npasunvhulil omeem)

3AJAHHUE N 1. Ha 06opty kocMmuueckoro kopabiisi HaHeceHa 5MmOjemMa B BUJE
reoMeTpUIecKoi (Gurypsl.

R —

W3-3a pensTHBHCTCKOTO COKpamleHHWs IIHHBI 3Ta (GUrypa M3MEHSET CBOIO

dbopmy. Eciin kopabiib TBHXKETCS B HAIIPABJICHUH, YKa3aHHOM Ha PUCYHKE CTPEJIKOW, CO CKOPOCTHIO, CPABHUMOMN CO
CKOPOCTBIO CBETa, TO B HEMOJBI)KHON CHCTEMe oTcueTa aMbiaeMa npuMeT GpopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBeTOB:

=

n

L



http://www.i-exam.ru/
http://www.fepo.ru/

3AJAHHME N 2.

Ha 6opTy xocMudeckoro xopabis HaHeceHa SMOJieMa B BUAE TEOMETPHUECKON (QHUTYPHI.

W3-3a pensTHBUCTCKOIO COKpalleHHs JIMHBI 3Ta Qurypa msMenser coro dopmy. Ecmu
KOpaOnb ABMXKETCSI B HAIPABICHUH, YKa3aHHOM HA PUCYHKE CTPEJIKOM, CO CKOPOCTBIO, CPABHIMOH CO CKOPOCTBIO
CBETa, TO B HEIIOABIKHON CHCTEME OTCcUETa HMOIeMa IpuMeT (GpopMy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHTbl 0TBETOB:

O

2.

» O

3AJJAHHME N 3. HMuBapuaHTHOU BETUYUHOM SIBISETCA ...
BapuaHTbl 0TBETOB:

1. AIUTENHHOCTH COOBITHSA

2. IMITYJIbC YaCTHUIIBI

3. nnnHa mpenMera

4. CKOpOCTb CBETA B BaKyyMe

3AJAHHUE N 4.
OTHOCI/ITeJ'H:HO HCMMOABUXXHOT'O HaGHIOI[aTCJ'IH TCJIO ABUIKETCA CO CKOPOCTBHIO U, 33BI/ICI/IMOCTI) MacCChbI 3TOTrO

Tena OT CKOPOCTH IIPH Macce MOKOsl #1y BBIPAXKaeTCs COOTHOILEHUEM. ..
BapuaHTbl 0TBETOB:

Lo =m 41— ufc]z
—_ mﬂ
P
4|'i —[u’fc]2

3. m =,

L
4. m =W, —

«

¢
5. m =m,—

L
3AJAHME N 5.

Kocmuueckuii kopabiib ¢ IByMsi KOCMOHaBTaMH Ha OOpPTY, OJJMH M3 KOTOPBIX HAaXOAUTCS B HOCOBOW 4acTH
PakeTshl, IPYroii — B XBOCTOBOH, JIETUT c0 ckopocThio V=0,8c. KocMOHaBT, HAXOIAIINIICS B XBOCTOBOM YaCTH PAKETHI,
MIPOM3BOJUT BCIIBIIIKY CBETa W M3MEPSET NMPOMEXYTOK BpPEeMEHH l;, 3a KOTOPHIH CBET MPOXOTUT PACCTOSHHUE [0
3epKaia, yKpeIIeHHOT0 y Hero HaJI TOJIOBOM, M O0paTHO K M3ITy4aTeiio. DTOT MPOMEXYTOK BPEMEHH C TOUKH 3PCHHS
JIPYroro KOCMOHABTA. ..

BapuaHThI 0TBeTOB:

1. menbie, yeM t; B 1,67 pa3

2. 6onbmie, yeM t; B 1,25 pas

3. paBeH t;

4. 6onpire, yem t; B 1,67 pa3

5. meHsblie, yeM t; B 1,25 pa3

3AJJAHHUE N 6.Kocmuueckuii kopaOip ¢ AByMs KOCMOHaBTaMH JIETHT cOo ckopocTbio V=0,8c (c — ckopocTh cBeTa B
Bakyyme). OMH N3 KOCMOHAaBTOB MEJUIEHHO ITOBOPAuYMBAET METPOBBIA CTEPXKEHb M3 MOJOKEHMS 1, MapauleIbHOTO HalpaBICHUIO
JIBIDKEHUS, B IIOJIOXKEHHUE 2, TIEPIICHANKYISIPHOE TOMY HaIlIpaBJIeHNIO. Toraa yinHa CTep)KHSA ¢ TOYKU 3pEHHS IPYTOro KOCMOHABTA ...

BAPUAHTBI OTBETOB:



m3menutcs ot 1,0 m B mosiosxxkenuu 1 10 0,6 m B
MOJIOXKEHUU 2

m3menutcs ot 1,0 M B monoxxenuu 1 1o 1,67 M B

1
) MOJIOKEHHUH 2

2)

n3Mmenutcs ot 0,6 M B mostoxxennu 1 1o 1,0 M B

3) pasHa 1,0 M npu 1r000#1 €ro opueHTaNNN 4) ONOIKEHIH 2

3AJAHHUE N 7.Kuneruyeckasi »Heprusi peIsITUBUCTCKOM YaCTHIIBI, JBIKYIIEHCS CO CKOPOCTBIO U, OIpeaessieTcs
COOTHOILICHUEM ...

BAPUAHTBI OTBETOB:

1) 2)

3)

Pasnen 6 «/Junamuxa meépoozo mena»

Llenv uszyuenusn: oenadenue cmyoenmamu CUCmMemMOll 3HAHUIL 0 OUHAMUKE MEEPO020
mena.

H3yuue oannwtii pazoen cmyoeHm 00J14cen:

- 3Hamb: KuHemamuxy ogudxcenus ATT, momenmvl uHepyuu CuUMMEmMpPUYHBIX mell,
OCHOGHOE YpasHeHUue OUHAMU 8PAWAMENbHO20 OBUNCEHUS, YCI08US PABHOBECUs mel, NPUHYUN
B03MOJNCHLIX (BUPMYANbHBIX) NepeMeujeruli, OCHOBHble JIeMEeHMbl Meopul Ynpy2ocmu, Ces3b
Mmedxncdy deghopmayueli u HanpsxHceHueM, 8Udvl oepopmayuti.

- yMemwb: onepuposamv NOHAMUAMU OAHHO20 pa3zoeld U 3anuUcbléamv U NPUMEHSIMb
yenosusi pasnogecus men, ypasHenus osudicenusi ATT, onpedenamv Kunemuueckyio SHepeuro
ATT u momenmul unepyuU CUMMEMPUYUHBIX Mel,

- e1a0emv: NOHAMUUHLIM ANNAPAMOM (MSHOBEHHble OCU 6paujeHusl, c80600Hble OClU,
2UPOCKON, 2UpocKonuyeckull 3¢ggexm, supockonuyecKkue Culvl, npeyeccus, pvluazu, napa cul,
ynpyauil eucmepesuc, sekmop Ymosa).

Ilpu uzyuenuu pazoena 6 neodoxooumo:

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

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

Ocoboe enumanue oopamums Ha:

—  HeobXo0uMOoCms HOO20MOBKU K IKCHPECC-KOJIOKEUYMY,
na camokonmpons no pazoeny HeodXo0umo omeemums Ha c1edyouiue 60npPoceyl:
Bonpocul k saxcnpecc-koanoxeuymy
116.YpaBuenue npuxenus nenrpa macc ATT.
117.Kak onpenenuts cuity, AeiictByrouryro Ha ATT?
118.Yt0 Ha3bpIBAIOT MOMEHTOM HUHEPIIMHU T€JIa OTHOCUTEIBLHO JAHHOU OCH.
119.Yemy paBHa kunernueckas 3Heprust ATT?
120.Teopema Lllreiinepa.
121.0cHOBHOE ypaBHEHUE TUHAMUKHU BPAIIaTeIbHOTO JBUKEHUS.
122.Y10 Ha3bIBaIOT MTHOBEHHOM OCHIO BpAIlICHUS?
123.Yto Ha3bIBatOT CBOOOIHOM OCKIO BpalieHus?
124.YTo Ha3bIBAIOT IJIABHBIMH OCSIMH HHEPIIUU?
125.9T1o Takoe rupockon?



126.YTo Ha3bIBAIOT Mpeneccuei?

127.Kakas nedopmaiiusi Ha3bIBa€TCsl yIpyroi? HEYynpyrou?
128.YTo Ha3bIBAIOT HANIPsKEHUEM?

129.YTto Ha3bIBAIOT OTHOCUTEIIbHOU AehopMaIueii?
130.3akoHn I'yka.

140.B yewm 3akimrovaercs puznueckuii cMbica Mmoaysisi FOHra?
141.Kakoe siBieHHE Ha3bIBAETCS THCTEPE3UCOM?
142.0OcHoBHBIC BUBI AchOpMaIIHii.

143.Yemy paBHa sHeprus aepopmaryn’?

144 .Yto xapakTepu3yeT BEKTOp YMoBa?

Ilpakmuueckue 3auamusa no OAHHOU meme nPeonoazarm:
— pemieHue 3amad no teme «J/luHammka TBepaoro Tena» u3 cbopumka Hpomosa M. E.
«3amayn mo oomel Gusnkey:

1 2 3 4
1.236 1.219 1.251 1.172 1.195
1.245 1.221 1.263 1.174 1.192
1.247 1.222 1.264 1.175 1.191
1.251 1.224 1.267 1.180 1.189
1.256 1.230 1.270 1.184 1.286

— BBINIOJIHEHHWE 3a/IaHUIl TPEHUPOBOYHBIX M JIEMOHCTPAIMOHHBIX HHTEPHET-TECTOB Ha
caitax WWW.i-exam.ru u Www.fepo.ru ¢ menpro OCBOSHHS NUIAKTUYECKUX EIMHUI]
pasnena;

—  JKCMPECC-KOJIOKBHYM;

BBINOJIHEHUE JTA00PATOPHBIX pa0bOT 00IIEro PU3HYECKOro MPAKTUKyMa —
1. «Onpenenenue moaynst FOuray»

2. «M3y4eHune 3aKOHOB BPAIIATEIIbHOTO JIBUKCHUS

3. «OnpejeneHre MOMEHTOB HHEPIIMHU U TpoBepka TeopeMsl Ll TeiiHepay;

—  NpU n0020MOGKe K CEMUHAPCKOMY 3AHAMUIO NO meme. « eMeHmbl Ynpyeocmu meepoozo
menay» 03HAKOMUMbCSL C YUeOHOU UHopmMayuel, pPasmMeueHHOU HuMce.

Pazoen 4 «3akoHbI cOXpaHeHUsI PU3MUECKUX BETHIHHY

Ilenv wusyuenua: oenadenue cmyoenmamu Ccucmemoil 3HAHUI O Qu3uueckom
cooepiicanuu npeodpazoeanuil GyHoaMeHmanbHou CUMMEMPUU U COOMEENICMEUU 3AKOHO8
COXPAHEeHUA Yu3u1eCcKux 6eIUYUH nPeodpa3o6anuam GyHoameHmanbHoil cCumMmmempuu.

H3yuue oannwlit pazoen cmyoenm 00axHceH:

- 3Hamb:  NPOUCXOJcOeHUe  3AKOHO8  COXPAaHeHus,  usuyeckoe  cooepircanue
npeobpazosanuii  QYHOAMEHMANbHOU CUMMEMPUU, COOMEemcmaue 3aKOHO8 COXPAHEHUS
Quszuueckux geruyur npeoopa308aHUAM QHYHOAMEHMANLHOU CUMMEMPUU, 3AKOHbI COXPAHEHUs
UMAYIbCA, IHEP2UU, MOMEHMA UMNYTIbCA 8 KIACCUYECKOU MeXaHuKe;

- YMemb: onepuposams NOHAMUAMU OAGHHO20 pa30end .  NPUMEHAMb 3aKOHbl COXPAHEHUS]
UMRYTbCA, SHEP2UU, MOMEHMA UMNYTIbCA 8 peuleHUy NPUKIAOHbIX 3a0ay MEXaHUKU,

- 61a0emb: NOHAMUUHBIM ANNAPamom (MOMeHM UMNYIbCA Yacmuybl U U30JUPOBAHHOT
cucmembl HepPeIAMUBUCTICKUX YACMUY, MOMEHM CULbl, COOCMBEHHbBII MOMEHM UMNYIbCA).

Ilpu usyuenuu pazoena 4 neodxooumo:



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
http://exir.ru/1/resh/1_142.htm
http://exir.ru/1/resh/1_120.htm
http://exir.ru/1/resh/1_162.htm
http://exir.ru/1/resh/1_173.htm
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
http://exir.ru/1/resh/1_164.htm
http://exir.ru/1/resh/1_175.htm
http://exir.ru/1/resh/1_191.htm
http://exir.ru/1/resh/1_149.htm
http://exir.ru/1/resh/1_123.htm
http://exir.ru/1/resh/1_166.htm
http://exir.ru/1/resh/1_179.htm
http://exir.ru/1/resh/1_190.htm
http://exir.ru/1/resh/1_151.htm
http://exir.ru/1/resh/1_124.htm
http://exir.ru/1/resh/1_167.htm
http://exir.ru/1/resh/1_180.htm
http://exir.ru/1/resh/1_189.htm
http://exir.ru/1/resh/1_153.htm
http://exir.ru/1/resh/1_125.htm
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/

— paccMOTpeTh cieayronmii  yueOHblii MaTepuan: [2], ¢.9-37; [3], c.13-41; [7],
c.78-104; [8], c.6-32;
- CaMOCTOSITENIbHO ~ U3Y4YUTh M  3aKOHCHEKTUPOBAaTh  y4eOHBI  Marepuall,
pa3MenieHHbIH Ha nopranie 1o Teme: «lIpoucxoxkaeHue 3aKOHOB COXpaHEHUS.
duzuyeckoe  coaep)kaHHe — MpeoOpa3oBaHUN  (QyHAAMEHTAIbHOW  CHMMETpHUHU.
CooTBeTcTBUE 3aKOHOB COXpaHEHHUS (U3NYECKUX BEIMYMH MPeoOpa3oBaHUIM
(byHIaMEHTAIbHOW CUMMETPHI.
Ocoboe énumanue oopamums na:
— HeobX00UMOCHb NOO20MOBKU K IKCNPeCC-KOJIIOKEUYMY.
na camokonmpons no pazoeny Heo0X00uMo omeemums Ha ciedyrouiue 60nPocl:
Bonpocwi k 3xcnpecc-Konnokeuymy
85.IIpocTpaHCcTBEHHO-BpEMEHHbIE MpeoOpa3zoBaHus (HyHIaMEHTAIbHON CUMMETPHH.
86.COOTBETCTBHE 3aKOHOB COXpaHEHHsS (PU3MYECKHX BEJIMYMH MPeoOpa3oBaHUSIM

byHIaMEeHTaIbHON CUMMETPHH.
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9.

87.3aK0H COXpaHEHHS UMITYJIbCA.

88.3aK0H COXpaHEHUS YHEPTUU.

89.Ypasuenus ['ammibToHA.

90.®u3nueckuil cMbica ypaBHEHUH ['aMUbTOHA.
91.2Heprust cBOOOIHOM PENATUBUCTCKON YaCTUIIBI.
92.OHeprust HEPEIATHBUCTCKONH CBOOOTHON YaCTHIIBI.

Bonpocsl, pekoMeHayeMble 1JIsl NOATO0TOBKH, BbINIOJTHEHHUS
U 3alIMTHI Pe3y/JbTaTOB PadoT 001ero (pu3n4eckoro NPpakTuHKyma

MEXAHUKA
JlaGopaTopHas padora N1.

Onpenenenne ycKkopeHHs1 CBOOOHOIO NA/ICHUS
VYckopeHue, HopMalibHasi U TAHT€HUMAJIbHAsA COCTABJISIONINE YCKOPEHHUS.
Cuna kak QyHKIMS COCTOSHUSI cucTeMbl. BTopoil 3akoH HproToHa. 3akoH mapHoOCTH
B3aUMO/ICHCTBUSI.
Bunape! B3aumoperictBuil u cuiibl. @yH1aMeHTaIbHbIE B3aUMOICVCTBHS.
['paBuTaIIMOHHBIE B3aMMOJICHCTBHSI. 3aKOH BCEMUPHOTO TATOTeHUs. Cujia TATOTEHUS W CUjia
TAKECTH.
['paBuTaiMoHHast 1 MHEPTHAS MacChl. [ [pUHITUTT SKBUBAJICHTHOCTH.
['paButanimonnoe mose. HampsokeHHOCTH M moTeHUWan nois. [lpuHuun cynepno3uuuu.
Teopema Octporpanckoro-I'aycca. PaboTa cui mosst TAroTeHus..
CBoOonHoe majeHne. Y cKkopeHrue cBOOOHOro NaieHus. 3aKOH CBOOOHOTO MaJCHUs Tea.
3aBUCHMOCTD CHJIBI TSDKECTU M YCKOPEHHSI CBOOOIHOTO TMaJ€HUs OT IIMPOTHI MECTHOCTH U
BBICOTBI.
BriBoa pacu€THbIX GopMyIT [IJIs OTIpEIeICHUs] YCKOPEeHUsI CBOOOIHOTO MaIeHUs Tea.

10. Mertoanl OMPCACIICHUA YCKOPCHUA CBOGOI[HOI‘O nagaCHUA.

JlaGoparopnas padora N2, 3, 10.
HN3yuyenue ko1edaTeIbHBIX ABUKEHHI

1. KoneGarenbHble ABMWXeHUA. [‘apMOHMUYecKHEe W  HErapMOHHUYECKHE KoyeOaHUs.
Knaccuueckuii rapMOHUYECKUM OJHOMEPHBIA JUHEWHBINM ociuisaTop. Pdusnmyeckue
BEITMYMHBI, XapaKTePU3YIOIINE TapMOHMYECKHE KoJjieOaHus (aMIUIUTyaa, TEPHO/I,
yacToTa, HaudanbHas ¢aza konebaHuii, ¢asza). 3aKOH JAMHAMUKH TapMOHHUYECKUX
kosiebaHuil B 1udepeHuanbHol 1 HHTErpanbHON hopMax.

2. Kunernueckas ¥ MOTEHIMATbHAs dHEPrHH KoliebarenbHOU cucTembl. [lomHas sHeprus
CHUCTEMBI.

3. 3aKkoH AMHAMHKH BpPalIaTeIbHOTO IBIKEHUS (BBIBOA). MOMEHT CHIibl. MOMEHT UHEPITUH.
Teopema ['toiirenca-Ilrelinepa.

4. MareMaTW4ecKUil  MasATHUK. 3aKOH JWHAMHUKH  KOJeOAaTenhbHOrO  JABMXKCHUS
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11.

12.
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MaTeMaTHuecKkoro  MasTHuka.  Ksasuynpyrue  cuibl.  Ilepuon — koneGanwmii
MaTeMaTHUYECKOT0 MasiTHUKA. DKCIIEpUMEHTANIbHAS TPOBEPKA: OT YEro 3aBUCHUT U OT YEro
HE 3aBHCUT MEPUOJ] KOJIeOaHHIH MaTEMAaTHIECKOTO MasiTHUKA?

5. dusnueckuii MasTHUK. 3aKOH IUHAMHUKU KOJIEOATEIHbHOTO JBUKEHHS (HHU3HUECKOTO
masTHUKA. [lepuox konebanuii  Qusmueckoro wmastHuka. [lpuBeneHHas anuHA
(bu3MYECKOro MasiTHUKA U €€ SKCIIEPUMEHTAIbHOE OIpe/IeTICHHE.

6. Ilpyxunueiii wmasTtHuk. JuddepennuansHoe ypaBHEHHE KOJICOAHUH MPYKHUHHOTO
MasiTHUKa. [loTeHIManpHas 1 KMHETHYecKasi SHEepPruu NpPYKUHHOTO MasTHUKa. [lepuon
KOJICOAHUH MPYKUHHOTO MasTHUKA.

7. 3aryxarone koseOanus. [uddepeHnmanbHOoe ypaBHEHHE 3aTyXaloIIUX KoJieOaHUH.
Koodduuumenr 3aryxanusi, OEKpeMEHT 3aTyXaHus, JorapupMuyecKuid JIeKpEeMEHT
3aTyXaHuss M HUX DOKCIEPUMEHTAJbHOE OIpeesieHue, JOOPOTHOCTh KoJieOaTenbHOM
CUCTEMBI. OKCIEPUMEHTAJIbHOE OIPEJEICHUE HAa3BaHHBIX BBIIIE XAPAKTEPUCTUK
3aTyXarlux KojJeOaHuu.

Jladoparopnas padora N4, 5a.
Omnpenesienune monyJiss FOHra u moayss caiBura

DONeMEeHTbl TEOpUM YIPYrocTu. MexaHudeckoe HamnpspkeHue. Ycunue. AOconoTHas U

oTHOcUTenbHas nedopmanuu. Ympyrue cuibl. 3akoH ['yka. CBa3p Mexay nedopmanueit u

HarpsKEHUEM (uarpamma).

OcHoBHble BUABI JedopManiuil. DHeprus Aedopmanuu. Y npyruii rucrtepesuc. Bekrop Ymosa.

KpyTwibHbIM MAsTHUK.

Monynes FOnra u mogyns cnsura. @usznueckuii cmbica Moayis FOura.

BoiBon pacuérHbix dopmyn st ompeneneHust Monyias FOHra, mocTOSHHOM Kpy4deHMs U

MOJTyJIsl CABUTA.

DKCHEepUMEHTAILHOE OIPE/ICTICHHE:

a) moayis FOHra mpu pacTspKeHUU ¢ TIOMOIIIBIO KAaTETOMETPa;
B) MIOCTOSIHHOM KPYUYEHHS U MOAYJISI C/IBUrA MaTepralla JMHAMUYECKUM METOJIOM.
JlabopaTopnasi pabGora N6
N3yyeHnue 3aK0HOB BpAalIaTeJbHOT0 ABHKEHUS

Kunematuka neuwxenust ATT. YpaBuenus neuxxenust ATT. JIBuxenue ueHtpa macc.

OcHOBHOE ypaBHEHHE IMHAMUKHM BpallaTeIbHOTO JBUXKEHHS (BbIBOA). MrHOBEHHBIE OCH

BpalllCHNUS.

Kunernyeckas 3Heprus TBEpAOTo Tena.

MOMEHT MHEpLIMHK YaCTULBI U TBEPAOTO Tela. AITUTUBHOCTh MOMEHTA HHEPLIHH.

Teopewma I'toiirenca-IlteitHepa (10ka3aTeabCTBO).

OnpeneneHre MOMEHTOB MHEPIMU OJHOPOJIHBIX CUMMETPUYHBIX Tel (CTepXKHs, LWIUHIPA,

mapa).

3aKOH COXpaHEHUs MOMEHTAa HMMITYJIbCa B KJIACCMYECKOM MexaHuKe. MOMEHT uMIlylbca

YaCTULIBI U U30JIMPOBAHHON CUCTEMBI HEPETIATUBUCTCKUX YACTHII.

MowmeHT cuibl. COOCTBEHHBI MOMEHT CHJTBI.

BriBon pacu€THbIX popMy AJ1s ONpeesIeHUs] MOMEHTA MHEPLUU U YTJIOBOW CKOPOCTH.

Tpudunapuslii noasec.

DKcrnepuMeHTalIbHas MpOBEpKa 3aKOHA JMHAMUKH BpalllaTelbHOro ABMKeHUsA. Kak MoxHO

W3MEHHUTb MOMEHT CHJIBI U MOMEHT UHEPLIMH B KCIIEPUMEHTAIBHOM YCTaHOBKE?

BriBon pacuérHbix (popMysn MOMEHTa HHEPLIMHA MaxOBOTr0 KoJjieca M CHIIbI TpeHus. MeTtoauka

OIpeEIICHUsI MOMEHTA HHEPLINY MaXOBOT'0 KOJIECA Y CUJIBI TPEHMSI.

JlabopaTopnasi padora N8a,8.
N3y4enne npoueccoB CTOJKHOBEHUS

HMitynbc. 3aKOH COXpaHEHHsI UMITYJIbCA B KIIACCHYECKOW MEXaHHUKE.

3aKOH COXpaHEHMsI SHEPTUU B KJIACCUUECKON MeXaHuKe. Y paBHeHuUs ['aMuiIbTOHA.

CTOIKHOBEHHE YaCTHII.

YIPYTHUE U HEYIIPYTHE CTOJIKHOBEHHS;



2) CTOJIKHOBEHHMS CIMITAIOIIUXCS YaCTHIIL;
3) Heympyrue CTOJIKHOBEHUS O€3 CIIMIaHMS,
4) pacnajpl HeCTAOMIBHBIX YACTHUI], TOPOT PEAKIIHH.

4.
S.
6.
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MeTtoauka sKCriepuMeHTa o U3YYeHHIO yAapa.
bammctnyeckuii MasATHUK.
[IpumeHeHrne 3aKOHOB COXpPAHEHUS MMITYJIbCa W DHEPIMM JJIA pacyeTa CKOPOCTH IIYJH
0aJIMCTUYECKOTO MAsITHUKA IPU CTOJIKHOBEHMSIX.
JlaGoparopuas padora N14,15.
Onpenesnenne CKOpPOCTH 3BYKa B BO3/yXe METO/IOM CJIOKEHHS
B3aMMHO NEPNEeHIUKYJISIPHBIX KOJeOaHMud.
Onpenenenue CKOPOCTH 3ByKa B ra3ax
PacnipocTpanenue kosebaHuii B OJJHOPOAHON YIIPYTOM cpejie.
YpaBHeHUE MIIOCKOH OeryIei BOIHEI.
OpnHoMepHbIe 3BYKOBbIE BOJIHBI. CKOPOCTH 3ByKa B ra3ax, KHUAKOCTSAX U TBEPJbIX TENaX.
Crosiure BOJIHBI. DHEPrHsl CTOSYEH BOJIHBI.
Ou3nyecKkue XapakTEepPUCTUKHU 3ByKa: CHUJIA 3BYKA, aKyCTHUECKOE COMPOTHBIICHHUE CPEIBI.
du3nonornyeckas aKkycTuka.
AKyCTHYECKUI PE30HAHC.
CrnoxeHne B3auMHO TIEpICHINKYISPHBIX KOJICOAHUH.
Ourypsl Jluccaxy, sKkcepuMeHTaIbHOE X MOTy4YeHUE.
DKCepUMEHTAJILHOE OIPEIEIEHUE CKOPOCTH 3BYKa.

MOJIEKYJISIPHASI ®U3UKA
Jladoparopnas padora Ne 1. Onpenenenune Cp / Cy

1. Yro Ha3bIBalOT BHyTpeHHEH 3Hepruei? KonnuecTBOM TEIIOTHI?

2. Ormpenenenne W MaTeMaTHYECKOE BBIPAKECHHE TEIJIOEMKOCTH Tela, YIEIbHOM
TEIIOEMKOCTH BEILIECTBA, MOJISPHOM TETJIOEMKOCTH BEIIECTBA.

3. Tlowemy s Ta30B pa3inyarOT TEIUIOEMKOCTh IpH TocTosHHOM oO0beme (Cy) u
TEIUIOEMKOCTh TP NOCTOSIHHOM faBieHuu (Cp) ?

4. Jlatb onpesieneHue MOJSPHBIX  TEIJIOEMKOCTEHN MPH MOCTOSHHOM 00beME U TOCTOSTHHOM

JaBJIeHUH, OOBSCHUTH COOTHOIICHHE MeX 1y HUMHU (ypaBHEeHUE Maiiepa).

5. [ate monHsiTHe 0 cTenenu cBo0oabl; Beipazuth Cp u Cy yepe3 Uncio CTerneHe cBOOOIbl.

6. AnauabatHbiii mporecc. YpaBHenue [lyaccona, rpaduk agunabaTHOTO mpoiecca.

7.  Omnpenenenne Cp / Cy METOAOM aTuadaTHOTO paciupeHus (X0 padoThl).

8. Uro Ha3biBaeTcs BonHOU? Kak o0pasyercs cTosyas BOJIHA, €€ OCOOEHHOCTH.

9. Yro Ha3bIBAETCS JJTUHOW BOJIHBI?

10. Yro takoe pe3oHaHC? YClIOBHE HACTYIUIEHHUS pE30HAHCA B TPYOE C BO3IyXOM.

11. Yro naswiBaercs ckopocThio 3ByKa? IlmoTtHocThiO (rasza), naBieHuem? CoOTHOIIEHHE
MEXy HUMH.

12. BeBoj pacuetHoU GopMyItbl utst Y. MeTOaMKa SKCIIEPUMEHTA 0 OTPEICTICHHUIO .

JlaGoparopHas padora Ne 2. [IpoBepka ra3oBbix 3aKOHOB

1. Muxkpo- 1 MaKpomapaMeTpbl, XapaKTepH3yIOIe COCTOsIHUE Ta3a. X pu3ndeckui CMbICI.

2. Wzompomeccel. 3akoHBI W ypaBHeHHs uXx onpenenstonme (boins-Mapuorra,
Ieii-JTroccaka, [apis). ['paduku u3omporeccoB B koopauHatax p u 'V, p u vt
3akoH ABoOrajapo.

3. BriBonx ypaBuenus Knaneiipona-MenneneeBa u3 ocHoBHoro ypasHeHust MKT razos.

4. Tepmuueckuii koaPpUIMEHT AaBieHUs, KO3PPHUIHMEHT 00BEMHOT0 pacIuPEHHs ra30B.

5. OObscHeHue ra30BbIX 3aKOHOB ¢ Touku 3peHus MKT rasoB. BbiBox 3akoHOB
M30MpolieccoB U3 ypaBHeHus Knaneiipona-Menpeneena.

6. ®usmveckuil CMbICI YHUBEPCAIBHOM ra30BOi MOCTOSHHOM.

7. 3akoH JlampTOHA.

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

JlaGoparopHas padora Ne 3 (a, 0). U3MeHeHne arperaTHbIX COCTOSIHU I



wnh e

o

N

o

Uro HazbiBaeTcs (a30BBIM MEPEX00M MepBoro poaa? Buabl (a30BBIX MepexoaoB MEPBOTO

poma. O0BsCHUTH MeXaHW3M (a30BbIX Mepex0a0B ¢ Touku 3peHuss MKT crpoenus BemecTsa.

Yro takoe TermioTa $pazoBoro nepexonaa’?

Uto Ha3pIBaeTCs yAeNbHOM TeIioToM IuaBieHuss? Ha urto pacxoamyercs sta Ttemiora?

Enununel usmepenus. YTo npoucxouT ¢ Hel Ipu OTBEPACBAHUHU BEIeCTBA?

UTto Ha3bIBaeTCS y/IEIBLHON MOJIIPHOH TEIIOTOM mapoodpazoanusa? Ha 4to pacxomyercs 3ta

terioTa? Enqunuiisl uamMepenust. UTo NporcXoauT ¢ HEW MpU KOHJIEHCAIMY BELecTBa?

B yem 3akmrouaercs mponecc cydmumanuu (Bo3roHku)? UYrTo Takoe yaenbHas TeIioTa

cyomumanuu?

Uem oTinuaroTcs rpaduKy MIaBJICHUS U OTBEPACBAHUS KPUCTAJUIMYECKUX U aMOP(PHBIX Tem?

[Touemy?

3aBUCHUMOCTh  TemmepaTypsl  (a3oBoro  mepexona OT  JaBJiCHHUS. Y PaBHEHHE

Knaneiipona-Kinaysuyca.

Huarpamma coctosiHuid. TpoitHas Touka.

CocraBiiecHHe ypaBHEHHUs TEIUIOBOTO OallaHCa ISl ONPEACIICHUS YICIbHOW TEIUIOTHI

aBjaeHus (mapooOpa3oBaHusl) KaJOPUMETPUICCKUM CITIOCOOOM.

JladopaTopnasi padora Ne 4. Onpenesnenne kKo3(p(puumeHTa TENJI0BOr0 pacIMpPeHust
TBEPIABIX TeJ

Oo0mwsicHenne ko3 duimenTa TermIoBoro pacmupeHus ¢ Touku 3penust MKT.
3aBUCUMOCTh OOBEMHBIX U JINHEHHBIX Pa3MEPOB TBEP/BIX TN U )KUIAKOCTH OT TEMIEPATYpBhI.
@usnueckuii cMpIc KodpurenTa 00beMHOT0 U JIMHEHHOTO pactmmpenus. CBs3b MEXIy

HUMHU. EnuHUIED HU3MCPCHHUA.

Yro Takoe INIOTHOCTH? EIII/IHI/IIII)I HU3MCPCHHUA. 3aBHCHMOCTb IIIOTHOCTH B€OICCTBA OT

TEeMIIEPATypHI.
MeTtouka onpeseneHus Ko3QUIUEHTa THHSHHOTO paCIINPEHUSL.

BriBoa hopmyibl anst onpeaeneHust KodQphuipeHTa 00beMHOT0 pacCIUPEHUS KUTKOCTH.

Jladoparopnasi padora NeS. Onpenesnenne yaeJbHON TeNJI0eMKOCTH
1. TlonsTHE TEMIOEMKOCTH Tel. Y IeibHAasl TeIJI0OEMKOCTh. EMUHUIBI u3MepeHusl.
2. Urto Takoe MOJIb BemecTBa. 3aKOH ABOTaJIPO.
3. Yucno creneHeil cBOOOABI MOJEKYIbl TBEpHOro Teia. Teopema O paBHOMEPHOM
pacnpenesieHny SHEPIuu 1o CTeneHs M cBo0oAbl. BHyTpeHHss sHeprust 1 MoJjs TBepIoro
Tena.
MomnspHas TEIIOEMKOCTb.
5. Knaccuueckas Teopusi TEIIOEMKOCTH TBepAoro Tena. 3akoH [lrononra u IItu, rpaHuis
€T0 MPUMCHCHMUA.
6. BwiBog dopmyn s onpeseneHus yAeIbHON TEIIOEMKOCTH KUIKOCTH U TBEPAOTO Tela
(YpaBHEHME TEIUIOBOTO OanaHca).
7. YcTpoWCTBO, MPUHIIHI JEHCTBUS M Ha3HAUYCHUE KaTOpHUMETpa.
JlabopaTopnas padora Ne 6. Onpenenenne kodppuuneHTa TenJI0NpPoOBOIHOCTH

B

1. OObsacHeHHE TEMIONPOBOAHOCTHU XUIKOCTEH U ra30B ¢ Touku 3peHns MKT.

2. ®opmyna Dypre. Ousnvecknii cMpIci KodpdunmeHTa TermonpoBoaHOCTH. EquHUIIEI
n3MepeHnus. Uto Takoe rpaJueHT TeMIepaTypbl?

3. 3aBuUCHMOCTH KOA(PHUIMEHTA TEIUIOPOBOJHOCTH T'a30B OT TEMIIEPATYPHI U IaBJICHHUS.

4.  OcobeHHOCTH MEXaHU3Ma TeTJIONPOBOIHOCTH TBEPAbIX Tell. DOHOHBI.

5. BeiBox dopmynbl ans onpeaeneHuss KOdPGUIUEHTa TEIIONPOBOAHOCTH U 00bSICHEHNE

METOIMKH 3KcrnepuMeHTa. Kak ompenensitoT Ha NpakTHKE KOJIMYECTBO IEPEAAHHOMN
TEIJIOTHI U TPAJUEHT TEMIIEPATYyPhI?
JlabopaTopHas padora Ne 7 (a, 0) Onpenesienue k03¢ puiiueHTa NOBEPXHOCTHOI O
HATSKEHHS.
1. Crpoenue xuakocteii ¢ Touku 3penust MKT.
2. TloBepXHOCTHBIN CIIOW, CHIIBI TTOBEPXHOCTHOTO HATSDKEHHS, SHEPTHs MOBEPXHOCTHOTO
ciost. KoapuumeHnT noBepXHOCTHOTO HATSDKEHUS (1Ba ONpeAeIeHNUs).
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3. JlaBieHue moa MCKPHUBIICHHOH MoBepxHOCThIO. Popmyna Jlamaca.

4. (CmauuBaeMoOCTh, KAWUISIPHBIE SBICHHUS.

5. Meroas! onpenenenus ko3 HUIMeHTa TOBEPXHOCTHOTO HATSHKEHUS, X0/ PAOOTHI.

JlaGoparopuasi padora Ne 9. OnpenesieHue BJIAKHOCTH BO3AyXa

OOBsicHeHHEe TIPOLIECCOB HCMapeHuss u KoHaeHcauuu ¢ Touku 3peHuss MKT. Hcnapenue u

KUIICHHUE.

HacepliieHHpld ¥ HEHAchlleHHBIM map. OT 4Yero 3aBUCHUT JIaBJICHUE HACBIIIECHHBIX MU

HEHACBILICHHBIX 11apOB?

AOCOMIOTHAS M OTHOCHUTENIbHAS BIAXXHOCTh. EAMHUIIBI H3MEpEHHSL.

Touka pocel. OmnpezneneHue aOCONMIOTHOM M OTHOCHUTENIBHOW BIQKHOCTU IPU MOMOLIH

rurpomerpa JlamOpexta. YCTpOWCTBO M NPUHIMIT JICHCTBUS BOJOCSHOTO THUTPOMETpA MU

ncuxpomerpa ABrycra.

Omnpenenenne aOCOMOTHON M OTHOCHTEIBHOM BIQXKHOCTH TP MIOMOIIH 3TUX IPHOOPOB.

3HayeHHE BIAXHOCTH U CIIOCOOBI €€ ONpeIeICHNUS.

Jladoparopnasi padora Ne 10. Onpenesienue nocrossHHoil bosbmana

1. Ocuosusie nonoxenuss MKT.

2.  Judodysus. bpoyHoBckoe aBmkeHue. QiryKTyarum.

3. Mukpo- 1 MakporapaMeTpbl COCTOSIHUS T'a3a.

4. TlocrosHHas bosbliMaHa, eTMHULIBI ©3MEPEHUS, PUINUCCKUN CMBICI.

5.  Mounspnas Macca, orpeielIeHue MOJIIPHOM MaccChl.

6. Uwmcno ABorampo, crnocoObl ONpENeNeHUsT YMCiia MOJIEKYJ B TIPOM3BOJIBHOM Macce
BELICCTBA.

7.  Xon pabotel, BbIBOJ pabouux (opmyn [yl onpezesneHus NoCcTOsIHHOM bonpiMana u
pa3MepoB MOJIEKYII.

JlabopaTopHas padora Ne 12. OnpeneJieHue cpeaHeil JJMHBI CBOOOIHOTO Npodera u

3¢ GeKTUBHOIO JUaAMETPa MOJIEKYJI BO3AyXa

1. Yro Ttakoe jumHa, Bpems CBOOOAHOrO IpoOera, cpenHss, KBaJpaTU4Has, Hanbosee
BEPOSITHASL CKOPOCTU MOJIEKYI, 3PPEKTUBHBIN THaMETP MOJIEKYIbI?

2. BuyrtpeHHee TpeHHE B KHAKOCTSIX M ra3zax. BeiBoj GopMysbl Uil [UIMHBI CBOOOIHOTO
npooera.

3. 3akon Heroorona s cuimel Bs3koro TpeHus. OT dYero 3aBHCHUT KOI(P(OUIMEHT
BHYTPEHHETO TPEHUs?

4. Mertoauka ompeneneHus JIMHBI CBOOOJHOTO mpodera u 3¢p(GEKTUBHOTO TUaMeTpa
MoJekyibl Bo3nyxa. CoctaB Bo3ayxa. BeiBoa dopmynsl ans 3¢dexTuBHOro auamerpa
MOJIEKYJIBI.

JlabopaTopnasi paGora Ne 13. Onpenenenue u3MeHEeHHs JHTPONMHU NPH HATPEBAHUM U

IUIABJICHUH 0J10Ba

1. Tonsarue o da3oBsix nepexoaax I pona. I'paduku nponeccos T = f(t).

2. YnenbHbIE (MOJIIPHBIE) TETUIOTHI IJIABJICHHS U KPUCTAILTH3AIHH.

3. Jluarpamma cocTosiHus cucTeMbl. TpoifHast TouKa.

4. Tlonstue sHTponuu. M3MeHeHne SHTpONHH B 0OpaTUMbBIX U HEOOPATUMBIX MPOIIECCaX.
Hepasencrso Knaysuyca.

5. CraTucTHYecKHi CMBICI DHTPONHUU M €€ CBOMCTBA, CBSI3b SHTPOIUU U BEPOSITHOCTH.
®opmyna bonbnmana.

6. Meroauka onpeeneHust SHTPOIINH, U3MEHEHHS SHTPOIIUU M pacyeT MOTPEITHOCTH.

AJIEKTPUYECTBO U MATHETHA3M
JlaGoparopHas padora Ne 1. McciienoBanue 3J1eKTPOCTATHYECKOTO MOJIS.
1. Yto Takoe 3neKTpOCTaTUIECKOE MoJie?
2. Yrto Ha3pIBaeTCS HAINPSHKCHHOCTBIO 3JICKTPHUECKOTO mois? (dopMmyna, ompeeicHue,
MOCTPOCHUE BEKTOPA HAMIPSKEHHOCTH, €AMHUIIBI H3MEPEHHUS HAIPSKEHHOCTH )
3. TlpuHIHI CyNIEepIIO3UIIH.
4. Yto Ha3bIBaCTCS JIMHUEH HANPSDKEHHOCTH? MOTYT JIM OHU TIepeCceKaThCs?



5.

Uro Ha3pIBaeTCs MOTOKOM HampspkeHHOcTH? Kak ¢ MOMOIIBI0 CHIIOBBIX JIMHUN
n300pakaTh AMEKTPOCTATHIECKOE TTOJIe CHCTEMBI 3apsIIOB?

Uro Ha3bIBaeTCs MOTEHIMAJIOM JJIeKTpuueckoro mois? PaszHocte moreHnuanoB. Kak
CBSI3aH IMOTEHIMAI ¢ pabOTON MO MEePEeMENICHUIO 3J1. 3apsa B JJICKTPUYECKOM IIOJIE.
EnuHUIBI ©3MEpeHUs MTOTeHIIHANA.

Yro HazpIBaeTCs IKBUIIOTCHIIMAIBHON MOBEPXHOCThIO? Kak MIyT CHUJIOBBIC JTHHHH TIO
OTHOIICHHIO K OKBUIOTEHIMAIBHBIM  IMOBEpXHOCTsIM? KakoBa CBsSI3b  MEXIy
HAINPSHKCHHOCTHIO U TIOTCHIIUATIOM?

Kak u ayisa yero Bkirogaetcst peoxopa?

[Toyemy IS TIOCTPOCHHUS SKBUIIOTCHIUAIBHBIX MOBEPXHOCTEH, JMHUN HCIOIB3YIOT B
LEMY TaJIbBaHOMETP?

JlaGoparopHasi padora Ne 2. OnpeaesieHue TUIEKTPUIECKO MPOHNIIAEMOCTH CPeabl.
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1. Yro Ttakoe audnexkTpuueckas IpoHULaeMocTh (oTHocuTenbHasg) Cpenpl? Kakue
CBOMCTBA IMAJIEKTPHUKA OHA XapaKTepu3yer?

2. Urto Ha3bIBaeTCs KoJeOaTeIbHBIM KOHTYPOM?
OT yero 3aBUCHUT MHJYKTHBHOCTb KaTymku? Kak M3MEHHUTh 4acTOTy KoJieOaHUH B
KOHTYpe?
OT yero 3aBHCHUT JEKTPOEMKOCTb IJIOCKOT0 KOHAEeHcaTopa?
Uro Takoe pe3oHaHC HaNpsHKEHUNH?
Kakoro tuna koHJieHCaTOp UCHOJb3yeTCs B paboTe?
KakoBa posb 3ByKOBOro reHeparopa, UCIojib3yeMoro B padbore?
B ueMm 3akitouaercst MeTOJ1 ONpeesieHus € B JaHHOU pabore?

JlabopaTopnasi paGora Ne3. OnpeesieHue eMKOCTH KOHIEHCATOPOB.

Yro Ha3bIBaeTCs IEKTPOEMKOCTbIO NMpoBoAHUKA? OT yero oHa 3aBUCUT? EnuHMIIBI
U3MEpEHMUS.

Yro takoe koHAeHcaTop? Buabl KOHAEHCATOPOB. DIEKTPOEMKOCTh KOH/IEHCATOPOB.

CoennHeHMsI KOHJEHCATOPOB.

3akonsl Kupxroga.

[Tpumenenue 3akoHoB Kupxroda k 00bsICHEHNIO CXEMBI MOCTA.

EMKOCTHOE COIPOTHBIIEHUE.
Uem oTamyaeTcst cxeMa MOCTa Y MHCTOHA OT CXEMBI, UCIIOJIb3YeMOU B JaHHOM padoTte?
[Touemy?

Uro Takoe Mara3uH eMKOCTEN?

MeToapl onpenesieHns AEKTPOEMKOCTH KOHAEHCATOPA.

Jlaboparopnasi padora Ne 4. I3mepeHue conpoTuBJIeHHI.

Yro Takoe compoTHBIEeHUE MPpoBoaHUKA? YeM oHO o0ycioBieHo? UTo Takoe yJenbHoe
conpotusiieHne? ENuHUIBI n3MepeHusl.

CoenvHEeHNE CONPOTUBIIEHUN.

3akon OMa a1 yyacTKa LenH.

3akonsl Kupxroga 1 ux npuMeHeHue.

Moct Yuncrtona. [louemy raibBaHOMETp MOXKET MOKa3bIBaTh 07?7

MeTto1bl OnpeeNeHNs CONPOTUBIIEHUS TPOBOAHUKA.

UYro Ttakoe aBomeTp? Kak ¢ Hum paborars? OmMmeTp.

Kak mpu u3mepeHun nonyuutb Haubosee oouuii pe3yabrar?

JladopaTopnasi padora Ne 5. U3yuyeHue 3aBUCUMOCTH CONPOTUBJIEHU OT
TeMIlepaTypsbl.

UTo Takoe CONPOTUBIEHUE U MPOBOIUMOCTH?

Kak u moueMy 3aBUCHUT CONPOTHBIIEHHE METAUIOB OT TemmepaTyphl? TemmepaTypHblit
KO3 UITUEHT.

OnexrponuTnueckas avcconuanus. Tok B snekrpoautax. OT  4Yero 3aBUCUT
MPOBOAMMOCTE 3JIEKTPOJIUTA?

Kak 1 noueMy 3aBUCUT COIPOTUBIIEHHUE IEKTPOJINTA OT TEMIEPATYPHI?
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30HHas TEOpUsl IPOBOJIMMOCTH MOJIYIIPOBOJHUKOB.
Kak 1 mouemy MeHsieTcs COMPOTHUBIICHNE MOTYTIPOBOJHUKOB P HarpeBaHUU?
Jladoparopnasi padora Ne 6. Pacuer nryHTa v 106aBOYHOI0 CONPOTUBJIECHUSI.

1. IlocnenoBaTtenbHOE U MapalieIbHOE COETUHEHNE MPOBOIHUKOB. MeTObl pacueTa CIIOKHBIX
cXeM (MEeTO/I 3B€3/Ibl U TPEYTOJIbHUKA).

2. Yro Ttakoe ranpBaHoMeTp? IloueMy ranbBaHOMETpP MOXHO HCIIOIb30BATh U B KayeCTBE
amIepMerpa U B KauecTBe BojbTMeTpa? Kak 370 MOXKHO caenaTh?

3. Uto Ha3pIBaeTCs IOCTOSIHHOM rajgpBaHoMeTpa? YTO Ha3bIBAETCS UYYBCTBUTEIBHOCTHIO
rajbBaHomeTpa?

4. Pacuer mryHTa u 106aBOYHOTO CONPOTUBIICHHUS, B YEM COCTOUT UX POJIb?

5. UTO 3HAYUT NPOTPaayUpPOBATh U3MEPUTEIBHBIN TPUOOP (aMIIepMeTp, BOILTMETP)?

6. Uto 03HayalOT 3amuCH Ha IIKajie mpudopoB?

7. KakoB pUHIMI JEHCTBUS MarHUTO-3JIEKTPUUECKUX cUCTEM?

8. Briitouenue peocrara B KadyecTBe MOTEHIIMOMETPA.

9. Uto Takoe Mara3uHbl CONPOTUBICHUMN?

NoakowhE
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Jladoparopnasi padora Ne 7. Onpenesienune I/{C pa3iu4HbIMUA METOAAMH.

Kakwue cuibl Ha3bIBalOTCS CTOPOHHUMU?

Urto nazbiBaetcs DJ1C?

3akon OMa aJ1s 3aMKHYTOMH LIETIH.

Uto Ha3bpIBaeTCA MUPKYISALIUEH BEKTOPA HAMIPSKEHHOCTH AIEKTPUYECKOTO TOJIS.

3akonsl Kupxroga.

B yewm 3akitogaercs MeTo1 KOMIIEHCAITHH.

Mertoast uzmepenns 3/1C.

JlabopaTopHas padora Ne 8. Onpenenenune repmol/C.

[Toyemy B MecTe KOHTAaKTa JIBYX IPOBOJHUKOB 00pa3yeTcsi pa3HOCTh NOTeHIHaaoB? OT
Yero 3aBUCHUT €€ BeJIM4rnHa?

MosxHo nu noayunts DJ]C B 3aMKHYTOM LIeNN U3 pa3HbIX METAJJIOB 3@ CYET KOHTAKTHBIX
pa3zHoCTEN MOTEHIUANIOB?

UYto takoe TepmoIIC?

Yro takoe koappunuent tepmoIIC nnn nudpdepenimansras IC? Moxert nu B 1ienu
OBITH OOJBIIION TOK 3a cueT TOJIC.

3akoH Bounbra.

3aBucut u kodppunuent TIJC ot TemmnepaTypsi?

Yo 3HAYUT MPOTpasyupoBaTh TepMonapy?

SIBnsieTcs U 3aBUCUMOCTH OT TEMIIEpaTyphl TMHEUHON ?

Yro Takoe Mara3uH CONMPOTHUBIICHUS U AJIS UEr0 OH MCIIOJIb3yeTcsl B paboTe?

JladopaTopnasi padora Ne 9. CHATHEe XapaKTePUCTUK TPEXIIEKTPOAHOI JaMIbl.

Yro Ha3bpIBaeTCs TEPMORJIEKTPOHHOM sMuccueil? Kak ona ucnoms3yercs B palote
AJIIEKTPOHHBIX JIAMIT?
Poutb anexTposoB (aHoa, KaTo1a, CETKH) B TPUOJIE.

YTo Ha3bIBAETCS CTATUYECKOW aHOJHOM XapaKTEPUCTUKOMN JamIIbl?

Yro Ha3bpIBaeTCA TOKOM HACBIILIEHUS?

Uro Ha3pIBaeTCAd CTATHYECKOM CETOYHOM XapakTepUCTUKOM Jammbl? Yto Takoe
MOTEHLIMAN 3alMPaHUs JIaMIIbI?

OOBSICHUTh NMPUYMHY M XOJ HM3MEHEHMs] CETOYHOIO TOKa C YBEIMYEHHEM Ha CeTKe
IIOJIOXKUTEIBHOIO TIOTEHIIMAIIA.

OOBSICHUTH MPUUNHY OJHOCTOPOHHEN MPOBOAMMOCTH 3J1.JIAMIIBL.

BxiroueHue peocrara B KaueCTBE IIOTEHIIMOMETPA.

Bxirouenue 3-X MOJIFOCHOTO MEPEKIoYaTelis sl K3MEHEHMS HallPABJICHHS TOKA B IIETH.

10. HO‘{CMy IIpU CHATUHU CETOYHOI XAPaKTCPUCTUKU UBMCHCHHUC MOTCHIMAJIA Ha CETKC BCACT

K UBMCHCHHIO aHOJHOT'O HaHpﬂ)KeHI/Ifl?

11. Kak uzmeHnsercs MNOTCHIUAJI 3allMPpaHusd JIaMIIbl C UBMCHCHHUEM daHOJHOTI'O HaHpH)KeHI/Iﬂ?
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10.
11.
12.
13.

12. Mo>HO 1M yBETUYUTH TOK HACHIILICHHS?
JlaGoparopHasi padora Ne 10. CHsiTHe XapaKTepUCTUKH MOJYNIPOBOAHUKOBOI0 IM01a U
H3MepeHue
k03¢ puumreHTa yCuJIeHUs TPAH3UCTOPA.

Kakue Tena Ha3pIBatOTCS MOIYIPOBOAHUKOBBIMU ?

Uem oTiiMyaeTcs MoJIyIpoBOJHUK MI-TUIA OT IPOBOJIHUKA?

Kaxkas npoBoAMMOCTb Ha3bIBa€TCSI MPOBOAUMOCTBIO P-THIA?

UTo npoucXoAuT Ha TpaHHIle KOHTAKTa IPOBOJAHMKA H-TUIIA C MOJIYIPOBOJAHUKOM p-THIIA?

Yro Takoe cOOCTBEHHAsI U PUMECHAs IIPOBOAMMOCTD?

Uto Takoe 3anuparomiuii ciomn?

[ToueMy KOHTakT 2-X NOJYIPOBOJHHKOB C pa3HOTO THUIA MPOBOJUMOCTBIO 00JaaaeT
OJIHOCTOPOHHEW MPOBOJAUMOCTHIO?

UYro takoe npsimoe u oOpatHoe Hanpspkenue? [Ipsimoit u oOpaTHblii TOK?

Uto Ha3bIBACTCS BOJBTAMIIEPHON XapaKTEPUCTUKON quoaa?

Jlj1g 4ero ciy’KuT NOJyNPOBOIHUKOBBIN 11017

Kak ompenensiercst  ko3ddunment ycunenus tpuoaa’?

BxuroueHune peoctara Kak HOTEHIIMOMETpA.

Bxurouenue 3-X MOMIOCHOTO MEPeKIIoYaTeNs 11 H3MEHEHHS HalpaBJiICHUs TOKA B LS.
JladopaTopnas padora Ne 11. OnpenesieHue ropu30HTAJILHOI COCTABJISIIOLIEH

HANPS2KEHHOCTH MATHUTHOIO 1M0Jis1 3eMJIHU.

Uto Ha3BIBaETCS CUIIOBOW JTUHUEH MAarHUTHOTO MOJIs?

Kaxk nayT cunoBble TMHUM MarHUTHOTO 1oJist 3emuin? ['ie y 3emiin ceBepHbIi MarHUTHBIN
nositoc? OnpenenuTe JEMEHThl 36eMHOI'O MarHeTu3Ma.
3. HampaBrnenue Kkakoro BEKTOpa COBMAJaeT C HampaBICHUEM MAarHUTHOM CTpENKH,
HaCa)kKeHHOM Ha BepTUKalbHyl0 ocb? Ha ropusoHransHyro ocs? HyxHo nn
TOPU30HTAIIBHYIO OCh OPUEHTUPOBATH KAK-TO B MPOCTPAHCTBE UITU 3TO HE 00S13aTEIBHO?

Cdopmynuposats 3akoH bruo-Casapa-Jlamiaca.

Kaxk HampaBieHO MarHuTHoe noJie Kpyrooro toka? Yemy pasHa ero H..

CrpaBeyiuB 1 IPUHITUT CYTIEPIIO3UIIMH [T MATHUTHBIX TIOJIeH?

B uewm 3axmtouaercs meroa onpeaenenus Hr u Ho 3eMHOro MarauTHoro nossi?

J71s1 4ero BUTOK OPUEHTUPYETCSI B TNIOCKOCTH MarHUTHOTO MepHUaraHa?
JIaﬁopaTopHaﬂ padora Ne 13. Onpenenenne ko3gpPpuuneHTa CAMOMHAYKIMH KATYIIKH.

1. Yro Ha3pIBaeTCSI MHAYKTUBHOCTHIO TPOBOIHUKA? ENMHUIIBI U3MEpEHuUs.
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2. Tlouemy KaTymiKa OKa3blBae€T pa3HOE CONPOTHUBICHHE TIOCTOSSHHOMY TOKY H
nepeMeHHOMY?
3. Ot 4ero 3aBUCUT UHAYKTUBHOE CONPOTHBIIEHHE KATYIIKU?

4. Kak cBsi3aHbl MHAYKTUBHOE U aKTUBHOE CONPOTHUBIIEHHE MPOBOAHMKA? MOXKHO 1M UX
IIPOCTO CKJIAABIBATh?

5. Uto o3Hayaer, 4TO TOK I10 (pa3e HE COBMAAAET C HANPSKEHUEM?

6. Korna B nenu nepeMeHHOro Toka TOK M HalpsKeHHWEe COBMAAAIOT 1o ¢a3ze?

7. Yto takoe eMKocTHOe conpoTuBieHue? Uem oHo oOycioBieHo? Kak BiuseT Ha TOK B
nenu?

8. Kak yBennunTh WHAYKTUBHOCTH KATYIIKA?

9. Kak perynupyercs HanpsoKeHHE B 1eTn?

OIITUKA
JlaGoparopHasi padora Ne 3
1. JIunzel. Ontuyeckas ocb. Gokyc. ['naBHas ontuyeckas ocb. DokycHoe paccrosinue. Dopmyna
JIMH3BI, OIITUYCCKAas CHUJia JIMH3bI.
2. [Moctpoenne n300paxeHM B IMH3AX U 3epKaliax.
3. Meroapl onpenieneHust HOKYCHOTO PACCTOSIHHS COOMPAIOIIEH JTMH3HI.
4. IToctpoenue ueprexa Kk Meroay beccens.



5. Meronuka omnpeneneHus pOKyCHOTO pacCTOSIHUS PACCEHBAIOIIECH JTMH3BL.
6. AGeppanust TUH3: XpoMaTuyecKkas, cepuyeckas, Koma, aCTUTMaTU3M.
JlabopaTopnasi paGora Ne 4,4a
1. 3akoHbl OTpakeHHs U TmperomiieHus cBeta. Dusznueckuid CcMbICT aOCONIOTHOTO U
OTHOCHUTEJIBHOT'O TM0Ka3aTeNs IPEIOMIIEHUS CPEbI.
2. SIBieHre IOTHOTO BHYTPEHHETO OTPAKEHHUS.
3. Xon nydeil yepes3 MI0CKO MapajuIeIbHYIO INIACTUHKY U IPU3MY.
4. Xop ty4el B MUKPOCKOTIIE.
5. MeTonuka orpezelieHne moKas3aTessi MpeIoMIIeHUs TPHU MOMOIIM MUKpockora. (KauecTBenHoe
0OBSICHCHHUE YePTEKA).
6. 3aBHCHUMOCTb IOKa3aTelsd IPEJOMJIEHUS Cpeapl OT TeMmieparypbl. llpuHiun paboThl
pedpakToMeTpa (MMOCTpOCHHE X0a JIydel B pepakTomerpe).
JlabopaTopnasi paGora NeS.
I. B d4em cocroutr sBieHue uHTephepeHMU? VYCIOBHE TIONYyYCHHsS] YCTONYMBOM
UHTEpPEPEHIIMOHHON KapTHHBI. KOrepeHTHOCTh MICTOYHUKOB.
2. YcnoBus HaOmoIeHUsT max | min npu uHTepdepeHn 1Byx aydeit AL, AD.
3. CnocoOpl HaOmoneHuss untepdepennuu: onblT FOHra, Ounpusma u Ouzepkana Ppenens,
Merton JInoiiga (c mocTpoeHreM Xoja Tydyeil © MHUMBIX HCTOUYHUKOB).
4. MetoauKa OTpe/ieeHus IJTMHBI CBETOBOM BOJHBI P TOMOIIH OUITPH3MBI.
JlabopaTopHas padora Ne 6.
1. B ueM cocTOsT sIBIIEHUE U yCIOBUE MHTEP(EPEHIINN CBETOBBIX BOJIH?
2. YcnoBusa max v min npu uHTEpEepeHINM IBYX JTydei.
3. Tlonstue 006 wuHTEepdepeHIMH B TOHKHX IUICHKAX: IOJOCHl PAaBHOTO HAKJIOHA M PaBHOM
TOJIIIUHBI (PUCYHOK U €r0 OOBSICHEHHE).
4. Konbua Herorona. BeiBog popmysier aiist R 1 A.
5. Metonuka omnpeneneHus paanyca KpUBU3HBI JUH3bI U JJUHBI CBETOBOM BOJHBI C MOMOIIBIO
konen HeroToHa.
JlabopaTopnasi paGora Ne 7.
1. Audpaxuus ceera. [Ipunuun [Moitrenca-®penens.
2. Audpakmus OT meian. Y CIoBUS max U min CBeTa OT MIEH (PUCYHOK).
3. ludpakuroHHas peuieTka. Y cJI0BHsS max U min CBeTa OT PEeHIETKH (PUCYHOK).
4. Onpenenenure A Ipy NOMOIIM TU(PAKIIMOHHON pEIIeTKH.
JlabopaTopnas padora Ne 8.
1. EcrecTBeHHBIH U NOISIpU30BaHHbIN cBET. CIIOCOOBI MOTyueHHs! OJIIPU30BAHHOTO CBETA.
2. BparieHnue miocKoCTH NosipU3aliii ONTUYECKH aKTUBHBIMH BEILIECTBAMU. YTOJI IOBOPOTA
IUIOCKOCTH nossipu3anuu. IlocrosiHHas BpalieHus..
3. IlpuHuMn ycTpoiicTBa U AEUCTBUS caXxapuMeTpa.
4. 3axoH bprocrepa u ero ¢uznyeckoe 00bsICHEHHE.
5. onsipuzaTop 1 aHanu3aTop. 3akoH Maitoca.
6. ickyccTBeHHAast aHU30TPOINS U €€ UCIIOJIb30BAHUE B TEXHHUKE.
JlabGoparopuas padora Ne 10.
1. TeruioBoe n3nyuenue Ten. EnnHuiel n3mepenus. MsnydarenbHas v MOTIOMATEIbHAS
CIIOCOOHOCTH TeIl.
2. CniexTpajibHas U MHTETpalibHAasl, U3yJaTelbHas U morjomniarenbaas cocoonoctu (E,, A, R;).
3. 3akon Kupxroda.
4. Ilonarue abCOIIOTHO YEPHOTO TeJA.
5. 3aKOHBI TETUIOBOTO M3NydeHHs abcomoTHO yepHoro Tena: Credana-bonbnmana n Buna.
M3MeHeHune 1iBeTa Tel IpU HarpeBaHUH.
6. 'paduku pacnpeneneHust 3JHEPIUU U3Ty4EHUS 1O JUIMHAM BOJIH IIPU pa3HBIX TeMIiepaTypax.
®opmyna [lnanka (GyHKIMHM pacripeeneHus S3Heprui paBHOMEPHOTO W3TYUYEHHUS YEPHOTO Tea).
OnTH4ecKuil MUPOMETP: YCTPOHCTBO U METOJ U3MEPEHUSI TEMIIEPATYPHI TUPOMETPOM.
JlabopaTopnasi paGora Ne 11.



1. Buemnnii ¢orodddexr. 3akonsl dorodddekxra (3akoH CroneroBa). OCHOBBI KBaHTOBOUH

TEOpHUU CBETA.

2. YpaBuenue DiHmTeitHa as porodddekra. J[nmunHoBonHOBas rpanuna s porodddexra.

3. BakyymHblii poTods1eMEHT. Y CTPOMCTBO M BKIIIOUEHHUE B 11CTIb.

4. BonbramnepHast XapaKTepUCTHKA (POTOIIEMEHTA.

5. OOBsicCHEHHE PE3YNIHTATOB SKCIIEPUMEHTA HA OCHOBE 3aKOHOB (hoTod(ddeKTa.
JlabopaTopHas padora Nel2.

1. DHeprus cBeToBbIX BOJIH. [loTOK sHEeprun. [1noTHOCTE MOTOKA SHEprun. Bektop YMoBa.

2. CeeroBoit nmotok. KpuBast BunHOCTH. EAMHUIIEI H3MEPEHUS, COOTHOIIIEHUE MEXIY BATTOM U

JIIOMEHOM.

3. OcBemieHHOCTh. EnunauIb uamMepenus. SIpKoCTh M CBETHMOCTb, CBSI3b MEX1y HUMH. ETMHUIIBI

U3MEpEeHHUS.

4. 3aKoHBI OCBELLIEHHOCTU. MeTo1Ka NPOBEPKHU 3aKOHOB OCBEIIEHHOCTH.

5. IlonsiTue 0 BHYTpeHHEM U BeHTHWIBHOM doTorddekre. [Ipunuun aeiicTBus JHOKCMETpa.
JlaGopaTopHnas padora Ne 14.

1. lucniepcus cBeTa, JUCTIEPCUOHHBIN CIIEKTP. X0/ JIy4ei B pu3Me ( pUCYHOK).

2. Cnektpockorn. Xo/1 Jy4yell B CIEKTPOCKOIIE.

3. CreKTphl UCITyCKaHUS U CIIEKTPHI MOTrJoieHus. JInHeiiuaTeie 1, CILUTONIHBIE U TT0JI0CAThIe

CHEKTPHL. Y CIOBHS UX HAOIIOACHUSI.

4. CexTpanpHblii aHanu3. /{1t 4ero CHUMarT rpaliPOBOYHYIO0 KPUBYIO CIIEKTPOCKOIIA.

5. U3nyuyenue u norsioieHue ceera aToMoM. OObsICHEHUE TPOUCXOKICHUS JIMHENYAThIX

CIIEKTPOB M CTPYKTYPHI CIIEKTpa U3Iy4eHHsI aToMa Boopoa 1o bopy (Pusuka-10).
JlabGopaTopnas padora NelS.

1. SIBnenue dpororddexra. Buennuii, BHyTpeHHUI 1 BEHTUIBHBINA (HOTOA(D(HEKTHI.

2. 3akonbl CtoneToBa /it BHETHETO (oTodddeKTa.

3. YpaBuenue DiinmTeiHa g Gotodrddexra. AnunnoBonHoBas rpanuna Gotospdexra.

4. IpuHIMN 1EeHCTBUS BEHTIIILHOTO oTod(deKTa.

5. CnektpanbHast XapaKTepUCTHKa (HOTOIIEMEHTA.

6. [IpuHIUI NEHCTBUS MOHOXPOMATOPA.

7. Kak cHUMaIOT CIIeKTpalIbHYIO XapakTepUCTUKY doTorneMenTa B padore? [louemy s

MIOJTyYEHUS CIIEKTPAIbHON XapaKTEePUCTUKH HEOOXOIUM TIepecyeT YHEPTUN PEATBHOTO

MCTOYHHKA?

ATOMHAS ®U3UKA.
OU3NKA ATOMHOT O AAPA U DJIEMEHTAPHbBIX YACTHUIL]
JIABOPATOPHAS PABOTA Ne 2
OIIPEJEJIEHUE MTOCTOSAHHOM IJTAHKA METOJIOM
SAJEP)KUBAIOIIEI'O IOTEHIHHUAJIA V1A ®OTO2JIEMEHTOB
1. OOBSICHUTH MEXaHU3M 00pa30BaHUs CIIEKTPOB U3IYUCHHUSI HA IPUMEPE CIIEKTpa aTOMApHOTO
BOZIOpOAA.
2. CrexkTpbl BOJOPOI0IOJO0OHBIX aTOMOB.
3. B uem 3akimouaercs npaBuio otoopa’?
4. B yem 3akiouaetcs sBieHue ¢pororddexra? BHemnuil 1 BHyTpeHHUN poTodadpdexT. 3akoH
OunmreitHa 11 porodddexra.
5. YcTpoiicTtBo poTOrIEeMEHTOB. ByIeT i TOK HACHIIIEHUS Y Ta30HAMOTHEHHBIX (POTOATIEMEHTOB?
6. Kak onpenenstor B padore nocrosHuyto [lnanka? Kak onmpenenuts paboTy BbIxona (eciu
M3BECTHBI 33/IPKUBAIOIINE PA3HOCTH MOTEHIIMAJIOB JUIsl pa3HbIX 4acToT)?
7. YCTpOMCTBO M NPUHIUI AEHCTBUS MOHOXpOMATOpA.
8. OneHKa NorpemHocTell N3MEPEHHS.
JIABOPATOPHAS PABOTA Ne 3
MN3YYEHUE CIIEKTPA BOAOPOJA C IOMOIIBIO
MOHOXPOMATOPA



1. HauepTtuth Monenb aToma renusi. YTo mpenctaBisieT u3 ceOs ABaKIbl HOHU3UPOBAHHBINA aTOM
renus?
2. Mogens atroma Pezepdopna. Kakre ocCHOBHBIE OIBITHI TOATBEPIKIAIOT CYIIECTBOBAHUE aToMa?
3. C xakuM YCKOPEHHEM 3JIEKTPOH JIBUXKETCS BOKPYT siipa?
4. Ilouemy HENPEPHIBHO U3IYYAIOLINI aTOM COTJIaCHO KJIACCUYECKOW TEOPUU IEKTPOJAUHAMUKU
JIOJDKEH yrnacTh Ha sapo? Kak o0xoaut 3Ty TpyaHocTs Teopust bopa?
5. CdopmynupoBary moctynatel bopa. Kakumm  skcnepuMeHTaIbHBIME  (pakTOpaMu
HOJTBEPXKIAI0TCS 1ocTynaTsl bopa?
6. PaccunTaTh NOTEHUMANBHYIO U IIOJHYIO SHEPTUU BOJLOPOAOIIOA00HOIO aTOMA.
7. BpIBeCTH BBIpaXKEHHE YaCTOThI U3TYy4YE€HUS aTOMa BOIOPOJA.
8. CnextpanbHble cepun. OOBsSCHEHNE CIEKTPAIBHBIX CEPUIl C TOUKH 3pEHHsI KBAHTOBOM TEOPHH
aToma.
9. Kak onpenensiercs nmocrosinHas Punodepra B pabote?
10. I[Tpunnun aerctBus MoHOXpomaTopa YM-2 U €ero yCTpoucTBo.
11. Kak nporpaayupoBath CHEKTPOCKOI?
JIABOPATOPHAS PABOTA Ne 6
ONPEAEJIEHUE COAEPXKXAHUSA KAJIUA B COJIAX
PAJMOMETPUYECKUM METOAOM
. CocTtaB aTOMHOTO siipa. XapakTepUCTUKH COCTABJIAIOIINX €0 YACTHII.
. CMBICT IOPAIKOBOIO HOMEpa 3IeMeHTa B Tabiuie MenzeneeBa. MaccoBoe YUCIIO 3JIEMEHTAa.
. Uro Takoe n30ToImbI?
. UTo noHnMaeTcs noJ| paJiOaKTUBHBIM pacnagoM?
. Bunipl paanoakTHBHOrO pacmaja, paBuiia CMEIICHHUS.
. 3aKOH paJIMOaKTUBHOIO pacnaja.
. Uro Ha3pIBaeTCs aKTUBHOCTBIO PAIUOAKTUBHOTO JIEMEHTA?
. Uro Takoe nepuoj noiypacnajia?
B -pacmam. Otkyma OepyTcs SJIEKTPOHBI TpU  [B-paguoakTmBHOM pacmane. [IpuBecTu
npuMepsl  [-pacnaja.
10. IIpuHnun nelcTBUs CUMHTHIIISALMOHHOTO CUETYHKA.
11. Ilpunnun aevictBus ¢poTtoanekTpoHHoro (PDY) ymMHOKHUTENS.
12. Kak paccunTaTh NPOLIEHTHOE COACPKAHUE KaJlus B COJIU?
JIABOPATOPHAS PABOTA Ne 7
COOTHOUIEHUE HEONPEJAEJEHHOCTEM JJIs1I ®OTOHOB
1. Judpakuus ot menu. YciaoBue MaKCUMyMOB U MUHUMYMOB. [llupuHa rimaBHOro Makcumyma.
[Toka3arb Ha pHCYHKax M TIpaduKke HM3MEHEHUs HHTEHCUBHOCTH BBIIIEIIIETO CBETa OT
pPacCcTOsSHUA IO OCEBOM JIMHUU Ha 3KPaHe, OT yrjla paccestHusl.
2. 3anucaTh COOTHOLIEHHE HEONPEAEICHHOCTEN U1 BOJIH. [Tosichuts Ha rpaduke
pacnpeneieHie THTEHCUBHOCTH 110 YIJIaM JJIs IIeJIed  pa3HOW IIMPHUHBI.
3. 3anucarb M MOSCHUTH COOTHOLIEHHE HEONPEIEICHHOCTEN INpU KBAaHTOBOM XapakKTepe
AIIEKTPOMAarHUTHOTO U3ITy4EHUSI.
4. 3anucarb U NOSICHUTH COOTHOILIEHUE HEOIIPEIETICHHOCTEH JIUIsl YaCTHLI.
5. OOBACHUTDH YCTPOUCTBO YCTAHOBKH M X0/ pabOThI, pacCKa3aTh O METOAUKE U3MEPEHUH.
JIABOPATOPHAS PABOTA Ne 8
OINPEJEJIEHUE IIIUPUHBI 3ATTIPEIIIEHHOM 30HBI
IMOJYITPOBOJHUKOB
1. Ctpoenne aTroma. DHEPreTUYECKHE YPOBHU aTOMOB.
2. KBanToBble uncna. Ux puznueckuii cMpIci.
3. IIpuHIUII 3aN0JHEHUS] YHEPTETUYECKUX YPOBHEW aTOMOB.
4. 30HHasA CTPYKTypa DHEPrETUUECKUX YPOBHEN TBEPABIX TEI.
5. YeM OTAMYArOTCS TTOJIYITPOBOTHUKH OT METAUIOB U TUAJICKTPUKOB?
6. OHeprus Pepmu.
7. Ilpupoaa HocuTeNel 3apsaa B MOJYIPOBOJHUKAX.

© 001N AWM~



8 .ONEeKTPONPOBOAHOCTH MOITYIIPOBOJIHHUKOB.

9. 3aBUCHMOCTb 3JIEKTPOIIPOBOIHOCTH MOIYIIPOBOJHUKOB OT TEMIIEPATYPHI.

10. Kak onpenenuTs MUPUHY 3allpeIieHHON 30HbI? B Kakux eqnHuIax oHa usmepsercs?
11. Yro Takoe TepMope3ucTop?

1)
2)
3)

4)

5)

6)

ATOMHAS ®U3UKA.
OPU3NKA ATOMHOTI'O AAPA U DJIEMEHTAPHbBIX YACTHI]

Bonpocsel ko/utokBruyMma 1.

1. Ilpenmer u 3agauu pazzaena «Pu3nka aroma U apar.
2. ATOMHO-MOJEKYJISIPHBIE MACIITaObI.
3. Kmaccuueckast kapTuHa MuUpa H  HEOOXOIUMOCTh BBEICHHS KBAaHTOBBIX

MpEICTaBICHUH.
4. Teopus aroma Bogopoa o bopy.
5. Omnmwit Pesepdopna.
6. Snepnas (mmaHeTapHas) MOJICIb aTOMA.
7. Jluneiyatsblil crieKTp aToMa BOJIOPO/A.
8. Tlocrynatsl bopa.
9. OmnbiTel @panka u ['epra.
10. KopryckynsapHO-BOJITHOBOH JTyaIi3M CBOICTB BEIIECTBA.
11. Bosinbl ae bpolins u HEKOTOphIE X CBOMCTBA.
12. CooTHOIICHHE HEOTPEACICHHOCTEH.
13. BonHoBast pyHKINS U €€ CTaTUCTUYECKHUI CMBICIT.
Bonpocs! ko10KkBHYMA 2.
1. BonnoBas pyHKIHS U €€ CTaTUCTUYECKHUI CMBICIL.
2. TInOTHOCTH BEPOSATHOCTH. YCIOBHE HOPMHUPOBKH BepOsSTHOCTEH. [IpuHImm

CyNEpIIO3UIIIH.

3. Obmee ypaeuenue Illpenunrepa. Ypasuenue Illpenunrepa st CTalMOHAPHBIX
COCTOSIHUH.

4. TlpuHUMI OPUYMHHOCTH B KBAHTOBOW MEXaHHUKE.

5. JIBmxeHue CBOOOIHOMN YaCTHIIBI.

6. Yactuma B OIHOMEPHOH MNPSMOYTOJBHOH <«ITOTEHIIMAILHONW siMe» C OECKOHEYHO

BBICOKMMHM «CTEHKaMM».
7. JlunelHbIN TApMOHMYECKUN OCLMIUIATOP B KBAHTOBOM MEXaHUKE.
8. ATOM BOJIOpOJia B KBAHTOBOW MEXaHHKE.
9. Pacmeruienue criekTpanbHBIX THHAN. DPdexTsl 3eemana u Llltapka.
10. Crnextp aToma Bogopoza. IlpaBuio or6opa.
11. Cnun snextpoHa. CHMHOBOE KBAHTOBOE YHCIIO.
12. ITpuHIMI HEPA3TUYUMOCTH TOXKIECTBEHHBIX YyacTUll. DepMUOHBI U OO30HBI.
13. Ipunmun [aynu. Pacipenenenne 31eKTPOHOB B aTOME 110 COCTOSTHHSIM.
14. Tlepuoauueckas cucremMa 31eMeHTOB MeHieneeBna.

KauecTBeHHBbIC 321a4H
3aBUCHUT JM paclpesiefieHe YHEPreTHUECKUX YPOBHEH OT (hOpMBI MOTEHIUATBHOM SIMBbI?
OTBeT NPOMILTIOCTPUPOBATH.
[IpaBuna kBaHTOBaHHMS OPOUTAIBLHOIO MEXAaHHYECKOTO M COOCTBEHHOI'O MOMEHTOB
UMITyJIbCa 3JIEKTPOHA U X MPOEKIUH Ha HalpaBiIeHHE BHEUTHETO MAarHUTHOTO MOJIS.
[Touemy atom BOJOpOZIAa MOKET UMETH OIHY U TY K€ DHEPIUIO, HAXOSICh B PA3INYHbIX
COCTOSTHHSIX ?
CKOJIBKO 3J€MEHTOB MOXET OBITh B aToMe, Y KOTOPOIO B OCHOBHOM COCTOSIHUU
3anonHeHbl K- u L-060m0uku, 3s-mogo6onouka u J1Ba 3JeKTpoHa B 3p-mogo0onouke?
Yro 310 32 aTOM?
B yem oTiamune KBaHTOBO-MEXaHMYECKOIO M KJIACCUYECKOTO OMHUCAHUS TapMOHUYECKOTO
ocuaTopa?
KakoB kBaHTOBO-MEXaHUYECKHUI CMBICI TIEPBOT0 OOPOBCKOTO paamnyca’?



7) Yo onpenenseT KBagpaT MOIYJISI BOTHOBOW (YHKITHH?

8) MosKeT 1M YacThIla HaXOJUTHCS Ha JIHE «IOTCHIMAIBHON sIMbI»? Ompenensercs Iu 3TO
dbopmoit siMbI?

9) Uemy paBHa Pa3sHOCTb HEPrHil MEXIY 4 U 2 SHEPreTHUCCKUMHU YPOBHIMU KBaHTOBOI'O
ocruuaTopa?

10) B yuem oTiinyre MOHMMAaHHS IPUYMHHOCTH B KJIACCHYECKOW U KBAHTOBOW MEXaHUKE?

11) KakoBa HaWMEHbIIIAs SHEPIHsl YACTHIBI B <«ITOTCHIHAIBHOW sSME» C OCCKOHEYHO
BBICOKHMH «CTEHKaMMU»?

12) IToyemy KBaHTOBasi MEXaHHKa SIBJISICTCS CTATUCTHUCCKOU Teopuei?

13) ®dusnveckuii CMBICT KBAHTOBBIX YHCEN: TJIABHOTO, OPOMTAIBHOrO ¥ MarHuTHOTrO. Kakue
3HAUEHUS] OHU MOTYT IPUHUMATH?

14) Kakrie KBaHTOBbIC YHCIa HWMEET BHEIIHUIM (BAJCHTHBIA) OJJIEKTPOH B OCHOBHOM
COCTOSIHUM aToMa HaTpus?

15) Kak u3MeHwmiach Obl CTPYKTypa 3JCKTPOHHBIX OOOJOYEK aTOM, €CIH ObI AIIEKTPOHBI
ObLTH HE (hepMHUOHaMU, a 0030HAMH?

16) 3amucath 3IEKTPOHHYIO KOH(MHUIYpalmWiO i aTOMOB: HEOHA, HUKENsA, TepMaHWs,
KoOasbTa.

17) KakoBbl BO3MOXHbIe 3HaueHHst | 1 ml a5t r1aBHOro KBaHTOBOro umcia n=5? CKOJbKO
Pa3IUYHBIX COCTOSIHUN COOTBETCTBYET n=47

18) Bonblile WM MEHbBINE SHEPrHs YACTHIIBI, HAXOMAIICHCS B «IIOTCHIMAIBLHON sAME» C
OCCKOHEYHO BBICOKUMH «CTCHKAMH», B COCTOSIHUU C N=3 1O CPaBHCHHIO C COCTOSIHHCM
n=1? Bo ckoabko paz?

IlepeueHsb TE€M i1 KypCOBOM PadOTHI:
CTpykTypa 1 pu3HUECKHe CBONWCTBA MOIHMEPOB.

Kommo3uimonnsie MaTepuaibl OCHOBE MOJTUMEPOB: CTPYKTYpa U (PU3MUECKHE CBOMCTBA.
Crapenue nMoinMMepoB U MpodiieMa uX yTHIN3AllUK.

HwbdheE

VYraeponHble HAHOCTPYKTYPHBIE MaTepHallbl: CTPYKTypa, (U3M4YecKHe CBOMCTBa,
MOJIy4Y€HUE U IPUMEHEHHE.
JlnHamKKa OJMHOYHOM KaIlJIi B Ta30BOM IOTOKE.
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6. Dddext Xoma u ero MpuMEHEHHE.

7. Jlucmepcus cBera.

8. ActepouHas ONaCHOCTb. AHAJIM3 MyTeH 3alUThI.

9. Uznyuenue u criekTpbl. CIEKTpaJIbHBINA aHATIU3.

10. DyIeKTPOTPOBOTHOCTh MATEPHAJIOB.

11. IToreHIIMOMETPUYECKUI METO]T UCCIIEIOBAHUS CPEI.

12. Kunkoctu. [ToBepXxHOCTHOE HATSKEHUE.

13. U3mepenne muaIIeKTpHIeCcKOr MPOHUIIAEMOCTH KOMIIO3UTHBIX MaTEPUAIOB.
14. PacdeT MUAIIEKTPHYECKON IPOHUIIAEMOCTH KOMIIO3UTHBIX MaTEPUAIIOB.
15. TlornomeHue 31eKTPOMAarHUTHBIX BOJIH CIIOUCTBIMU CPE/IaMHU.

16. Peanu3anus MeToaa MaTpuil nepesoca B Maple.

17. MopenupoBaHrue B3aUMOJEHCTBUS AJIEKTPOMArHUTHOM BOJHBI C KOMIIO3UTHBIM
MaTepHaJIOM.
18. ®u3nveckre OCHOBHI M BO3MOXHOCTH METOJIa PEHTTeHOCTPYKTYPHOTO aHAIIN3A.

19. ®usnveckre OCHOBHI U BO3MOXXHOCTH CHEKTPOPOTOMETPUIECKOTO METO/IA aHAJIH3a.
20. ®uznyeckre 0OCHOBBI M BO3MOKHOCTH METOJIa pEHTTEHOCHIEKTPAIbHOTO ~ aHAJIN3a.
21. Marnerokanopuueckuit 3 dekr.

22. TermmooOMeH MPpH KaleJIbHON KOHJISHCAIUH ITapa.

23. MeTopl HHTEHCU(HUKAIINHT TPOIIECCOB TETIO0OMEHA.



24. TerutooOMeH npu (a30BBIX MEPEXOAAX.

25. CMeuIaHHbIi TEII000MEH.

26. JleekThl KpUCTAIMUECKUX CTPYKTYp. Tomojorumueckue neeKTsl B YIIEPOIHBIX
MarepHanax.

27. MeTopl HCCIIEIOBAHUS CTPYKTYPBI YIIIEPOJHBIX MAaTEPHUAIIOB.

28. CBepXmpOBOUMOCTb: UCTOPHSL, TIPOOJIEMBI, IEPCIIEKTUBHI.

29. 3akoH OanaHca YHTPOIHUH.



Hpuiioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl POBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUSA MPOMEKYTOYHOM aTTeCTAIMU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3ynabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

OIIK-1 CrocobeH npuMEHSTh eCTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHbIE 3HAaHUS, METO/Ibl MATEMAaTHYECKOTO aHAJIN3a M MOJICIIMPOBAHUS B 00JIaCTH
poheCCHOHATILHOMN 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
nepemeneHusi. CKopocTb.

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

3akonsl HeroToHa. 3aK0H coxpaHeHust uMmItyibsca. Llentp macc.

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

Oueprust, padora, MOIHOCTh. KuHeTHueckast 1 NOTeHIMaIbHAsL SHEPTUs.

3aKkoH coxpaHeHus 3Hepruu. Kunernueckasi sHeprus BpallieHusl.

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

3aTyxarolye U BbIHYX/I€HHbIE KoJeOaHMs.

Bonnoseie mporecchl. [IpogonpHbie U MonepevyHble BONHBL. YpaBHEHUE Oeryrieit
BOJIHBI. BolmHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBL.

[TapameTprl COCTOSHUS TEPMOJMHAMHYECKOM cHCTEMBI. 3aKOHBI UJ€AIbHOTO ra3a.
VYpaBuenne Menneneesa-Knaneiipona. OcHoBHoe ypaBHenne MKT. 3akon
MakcBenia o pacrpeaeseHuu MOJIEKYIl HealbHOTO raza Mo CKOpOCTSIM.
Pacnipenenenne bonbnmana. CpegHee 4MCIIO CTOJKHOBEHUM M CpelnHss AJIMHA
cBOOOSHOTO MTpodera. SIBiIeHus nepeHoca.

Yucno creneneii cBoO6opsl. [lepBoe Hayamo TepMoauHaMuKu. TermmoeMKoCTb.
[Ipumenenue nepBoro Havdajia TEPMOAMHAMUKH K HU30IpoleccaM. AnnadaTndeckuil
Y IOJIMTPONHBINA IPOLECCHI.
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19.

20.
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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.

DNeKTpUUYECKUN 3apsil. 3aKOH COXPaHEHHUs JIEKTPUUYECKOro 3apsaaa. 3akoH Kynona.
HanpspkeHHoCTh  2mekTpocTarnyeckoro  nois.  [IpuHnun  cymepnioznnuun
IEKTPOCTATUYECKUX TOJIEH.

Teopema ["aycca i snexrpocrarndeckoro nos. IloreHnuan 31ekTpocTaTn4ecKoro
noJisi. CBs3b HANPSKEHHOCTH U MOTEHLIMAJA AIEKTPOCTAaTUYECKOTO MOJIS.

Tunsl nuanekrpuxoB. HampspkeHHOCTs monst B auanekTpuke. [IpoBogHuku B
AJIEKTPUYECKOM II0JIE.

OJeKTpHUUeCcKas EMKOCTh YEIUHEHHOIO TPOBOAHUKA. KOHEHCAaTOpBI.

Cuita u iotHocTh Toka. CtoporHue cuiibl. JJ1C 1 HanpsiKeHHE.

3akoH Oma. ConpoTHBIEHHE POBOIHUKOB.

Pabora m ™omHocTh TOKa. 3akoH Jlxoyns-Jlenma. IlpaBuma Kupxroda mis
Pa3BETBICHHON LIEIIH.

[lepeMeHHBII TOK Ha YyYacTKe LENH, COIEPXKAILEM pEe3UCTOp, KaTyLIKy
MHIYKTUBHOCTU M KOHJIEHcaTrop. MoIIHOCTb, BbIAENAEMas B LENU NEPEMEHHOIO
TOKa.

MarsuTHoe 1noJje 1 ero XapakTepucTuku. 3akoH bno-Casapa-Jlamaca.

3akoH Awmmnepa. JlelicTBME€ MarHMTHOIO MOJs HAa JBUKYLIMICS 3apsia. SIBieHue
JIEKTPOMAarHUTHOM MHAYKLUU. 3akoH Papanes.

WNunyktuBHOCTH KOHTYpa. CaMOMHIYKIMS. DHEPrUusi MATHUTHOTO TMOJIS.

B3anmuas unaykuus. Tpanchopmaropsl.

Tox cmenienus. YpaBHenns Makcseiuia.

OJEeKTpOMarHuTHas BOJHA W €€ CBOWCTBA. OHEpPrus, HUMIIYJIbC U JaBICHUE
3IEKTPOMAarHUTHOW BOJIHBI.

Juamarneruku. [lapamaraeruku. @eppoMarHeTUKH.

OcHoBHBIE 3aKOHBI ONTUKH. [losTHOE OTpaxeHue.

Tonkue nuu3b1. M300paskeHre NpeAMETOB € TTOMOIIBIO JIUH3.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. IHTEepdepeHius cera.
Mertonsl HaOmoneHus: uatepdepeniun ceeta. MutepdepeHiyst cBeta B TOHKHX
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37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

51.

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 NydenpenomiieHre. Bpanenue miockoCcTy nossipu3anuu.

TermoBoe wu3MydyeHHWEe MW €ro xapakTepuctuku. 3akoH Kupxroda. 3akon
Credana-bonbmana u cMmeieHust Buna.

Bunst potorddexra. 3akonsl BHemHET0 GoTodddexTa. YpaBHEeHHE DHHIITEHHA IS
BHemHero Goroaddekra.

Macca u wummynsc Qotona. JlaBmenue cera. Dddexr Kommnrona. EnmuCTBO
KOPITYCKYJIIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIy4YEHHUS.

Mogenu aroma Tomcona u Pesepdopna. Jluneiuarsiii CiekTp aroma BOIOPOJA.
CrnexTpasbHble CEpUU aTOMa BOJIOPOAA.

[Tocrynarst bopa. OnbiTel @panka u ['epra. Criektp atoma Bozopoaa o bopy.
CootHomienne HeomnpeaenaeHHoctel [eiizenOepra. BomnoBas ¢yHkuus u ee
CTaTUCTHYECKUI CMBICI.

VYpaBuenune  Ilpenmnrepa. Yactmna B OZHOMEPHOM  NIPSMOYTOJBHOMU
«TOTEHIIUATILHOM sIMe» C OECKOHEYHO BHICOKMMH CTEHKAMHU.

ITpoxoxieHre YacTUIlbl CKBO3b MTOTEHIMAIBHBIN Oapbep (TyHHENIbHBIN 3 deKT).
CocrosiHue aroMa BoAOpoa B KBaHTOBOW MexaHuKe. YpaBHeHue lllpénunrepa s
aToMa BOZIOPOJia U €T0 PEIICHHUE.

Pasmep, coctaB u 3apsig aromHoro simpa. MaccoBoe u 3apsnoBoe uncia. Jledekr
MAaccChl ¥ DHEPIHsl CBSI3U S/1pa.

S nepubie cuiibl, nX cBoricTBa. KBaHTOBBIM MEXaHW3M B3aUMOJICHCTBHS HYKJIOHOB B
A1pe.

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

PagnoaktuBHOCTh. EcTeCTBEHHAass M HMCKYCCTBEHHAs pPaJdOaKTUBHOCTh. 3aKOH
paAMoOaKTUBHOIO pacnasa. AKTUBHOCTbh PaHOAKTUBHOIO BELLIECTBA.
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54. Anpda-pacnaa. IlpaBunma cmemeHus. 3akoHBI COXpaHEHHS TpU  pacraje.

B3aunmoneiicTBue anbha U3IIydeHHs C BEIIECTBOM.

95. bera-pacnaz, ero Buabl. [IpaBuna cmenieHus. 3akoOHbl COXpAaHEHUs IMPHU pacrae.

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 ¥ UX OCHOBHBIE TUIIBL. Peakius nenenus sipa. Llennas peakuust.

TepmosinepHas 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, JieTs11asi FOPU30HTAIBHO CO CKOPOCTBIO Vo =
10° m/c, u 3acTpeBaeT B HeM. ONpeaenuTb CKOPOCTh HUKHErO KOHLIA CTEPKHS cpasy
II0CJIE yAapa.

Ha o060 xoneca B ¢opme ToHKoro obpyda maccoid M = 0,4 Kr, KOTOPBIH MOXKET
BpalaTbCs BOKPYI CBOEHM OCH, HAMOTaH IIHYpP, K KOHIy KOTOPOTO IOABEUIEH IPYy3
Maccod m = 90 r. Ha kakyro BBICOTY OIyCTUTCS Ipy3 depe3 t = 1 ¢ mocne Haudana
JIBIDKCHHSL.

Jlorapupmuueckuii J1eKpeMeHT HEKOTopod KoneOmromeiics cuctemsl A = 0,02.
Omnpenenure, BO CKOJIBKO pa3 YMEHBUIUTCS SHEPIHs ATON KojeOaTelbHON CUCTEMBI 3a
BpeMs1, COOTBETCTBYIOLIEE 75 MOTHBIM KOJICOAHUSIM.

B cucreme K' mokoutcsi crepkeHb, cOOCTBEHHast ninuHa lp kotoporo paBHa 1 M.
CrepkeHb pacloJIOKEH TaK, YTO COCTABIAET Yros (o=45° ¢ ocbio X'. OmnpenenuTsb
nuHy | crepxHs u yroa ¢ B cucteme K, eciu ckopoctsb v cucteMbl K' otHOCHTENTEHO K
paBHa 0,8 c.

MarepuanpHas Touka Maccoid m = 0,2 Kr cOBepIIaeT TapMOHUYECKHUE KOJICOAHHUs T10
3akony X = 0,1 cos (nt/2 - m/4) m. HaliTu MakCUMalbHYIO MOTCHIHAIBLHYIO YHEPTHIO
TOYKH.

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

11.

12.

13.

OJHOM KOHIIE JJOCKH CTOHUT ueJIoBeK. Macca yenoBeka M = 60 kr, macca mocku T= 20 K.
C kakoif cKopocThI0 U (OTHOCUTENBHO 110J1a) OYAET IBUraThCs TEIEXKKa, €CIIU YeI0BEK
MOWJET BJOJb JOCKH CO CKOPOCTHIO (OTHOCHTENBHO AOCKM) V=1 m/c? Maccoii xomec
npeneOpeus. TpeHue Bo BTyJIKaxX HE YUYUTHIBATb.

boek cBaitnoro mosnora Maccoit m;=500 Kr magaeT ¢ HEKOTOPOM BHICOTHI Ha CBAIO
maccoii mp=100 kr. Haiitu KIIJT " ynapa 6oiika, cumras ymap Heynmpyrum.
H3MeHeHrneM NOTeHIMANbHON SHEPTUH CBau MIPU YIITyOJICHUH ee peHeOpeyb.

I'enuit cmewmanu ¢ Heu3BeCTHBIM Ta3oM. llokazaTtenp aanabaThl MOJy4YEHHOM cMecH
okazazncs paBeH 1,38. CKOJIBKO aTOMOB COCTaBJISIIOT MOJIEKYTy HEM3BECTHOTO Tasa
cmecu?

HekoTopoe konauuecTBO reniusi pacHIMpseTCs CHauyana aauabaTUyecKd, a 3aTeM
nzobapuyecku. Koneunass temmeparypa raza paBHa HauainbHOW. [lpu anmabatHOM
pacuIMpeHnH Ta3 coBepuIn padboty, paBuyto 4,5 k/lx. Hapucyiite rpadux npouecca.
Kakoe koin1uecTBO TEII0ThI MOIJIOTUII a3 3a BECh rpoliecc?

Cwmemanu Boay Mmaccoit mp=5 kr npu temmneparype T1=280 K ¢ Bogoit maccoit my=8 Kr
npu Temneparype T>=350 K. Haiitu usmenenue AS sHTponuu, IpoUCXoAsilee Mpu
CMEIINBAHNH.

WneanbHblil ABYXaTOMHBIN ra3, COAEp)Kallluii KOJUYECTBO BellecTBa V=l MoJb U
Haxongmuiics nop aasinenueMm p1=0,1 MIla npu Temneparype T1=300 K, HarpeBatot
IIpU MIOCTOSIHHOM o0BbeMe 110 naBieHus p2=0,2 MIla. Ilocne 3Toro ra3 u3orepMudecku
pacuMpuiIcs A0 Ha4yaJbHOTO JIaBJIEHUS M 3aTeM M300apHO OBLI CKaT 10 HA4aJIbHOI'O
oowvema V1. [Toctpouts rpaduk nukia. Onpenenuts Tepmudeckuit KI1J n nukna.
OxuHaKoBble YacTHLbl Maccoii m=10"2 © kaxaas pacrpezesieHbl B OAHOPOJHOM
rpaBUTALMOHHOM Mosie HampsbkeHHocThio (G=0,2 MxH/kr. Ompenenuth OTHOIIEHUE
M1/T; KOHIEHTpPAIMi YacTHI], HAXOJSAIMIUXCS Ha OJKBUIOTCHIIMATHHBIX YpPOBHSX,
oTcTosiux Npyr ot apyra Ha Az= 10 m. Temneparypa T BO Bcex ClIOAX CUMTAETCA
0IMHAKOBOM U paBHOU 290 K.

Omnpenenure, Ipyu Kakol TEMIIEpAType rasza, COCTOSILEr0 U3 CMECH a30Ta U KMCI0pOa,
HaubOoJsee BEPOSATHBIE CKOPOCTH MOJIEKYJI a30Ta U KUCIOpoa OyayT OTIHYATECS YT
ot apyra Ha Av = 30 m/c?
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14.

15.

16.

17.

18.

3nast QyHKIHIO pacupeaeeHus MOJEKYII IO CKOPOCTSAM B HEKOTOPOM MOJIEKYJISIPHOM
m? mv?2 . y
nyuke f(V)=—— V’exp| ——— |, HaliTu BeIpaXKeHUs i1 HauOOIce BEPOSTHOMN

2k*T? 2kT
CKOPOCTH Vg,
JIBa 0IMHAKOBBIX TPOBOISIIUX 3aPSHKEHHBIX 1Iapa HAXOASTCS HAa pacCTOSIHUM =60 cM.
Cuna orrankuBanus Fi mapoB paBHa 70 mxH. Ilocie Toro kak mapel NpuUBEIH B
COMPUKOCHOBEHUE W YIIWIW JPyr OT Jpyra Ha TMpEeXHEee paccTosHuE, Ccujia
OTTaJIKMBaHUs Bo3pocia u crana paBHou Fo=160 mxH. Berauciauts 3apsast Q1 u Qy,
KOTOpBIC OBLIM Ha IIapax J0 WX COMPUKOCHOBEHHH. JlMaMeTp mapoB CYMTATh MHOTO
MEHBIIINM PACCTOSHUS MEXI1Y HUMH.
JIBe TOHKOCTEHHBIE KOHIIEHTpUYeckue cdepsl ¢ paanycamu R;1 = 0,2 Mmu Ry = 04 ™
HECYT Ha ce0e 3aps/Ibl C TOBEPXHOCTHBIMU MNIOTHOCTSIMU G1 = 1 uKi/M? 1 6, = 3 1Ki/m?
COOTBETCTBEHHO. [IpOCTpaHCTBO MEXIy HUMH 3aMOJHEHO CPEION C TUIIEKTPUUECKOM
MPOHUIIAEMOCTHIO € = 2. UeMy paBHA HANIPSDKEHHOCTD AIEKTPUUYECKOTO OIS B TOUKAX,
OTCTOSIIUX OT IEHTpa Ha paccTosiHus 1 = 0,1 M u 1

82:20,0 B, 83:30,0B, R1:1,0 OM, R2:2,0 OM, Rs=
3,0 Om, R4=4,0 OmM, R5=5,0 OM, Rc=6,0 Om u

R;! H3
I R i
<3

R,=7,0 Om.  BHyTpeHHee  CONpPOTHBIIEHUE ! ? £z Rs ]_
HUCTOYHUKOB TMpeHeOpexumo wmano. Omnpenenure
BEJIMYMHBI TOKOB BO BCEX YYacTKax LIEMHU U padoTy,
COBEPUICHHYIO BTOPbIM UCTOYHHKOM 3a MPOMEKYTOK BpemeHH At=0,1 c.
Konnencarop noaxmouen k 6arapee ¢ 9/IC € = 8 B 1 BHyTpeHHUM CONPOTHBICHUEM T
= 2 OM kak noka3zaHo Ha pucyHke. Comporusienue pesucropa R = 2 Om. Kaxoi

JIOJDKHA OBITh €MKOCTh KOHJEHCAaTopa, YTOOBI IOCJIE 3aMbIKAaHHs KIIoYa SHEPrus
KOHJIEHCaTopa ymMmeHbmmnach Ha 48Mk/Jx?

=0,3 M.
B cxeme, u3oOpaxxenHoit Ha pucyHke, €,=10,0B, Ij{
A
£
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20.

21.

22.

23.

24,

25.

.Ilo xoHTYpy, H300paKEHHOMY Ha PHCYHKE, HAET TOK CHIIOH L
[=100A. Omnpegenurb MarHUTHyO HHAyKOMO B moms,
CO3/1aBacMyI0 3TUM TOKOM B Touke O. Paamyc u30rHyroi yactu
KoHTypa paBeH R=20 cm (O-11eHTp KpUBHU3HBI KOHTYypa), a YroJj
a=60".

B noctositHHOM MarHuTHOM moJie ¢ uHaAykiuend B = 5 Tn nHaxoaurcs
3aMKHYTBIHM IPOBOAALIMNA KOHTYP, IUIOLAAb KOTOPOrO MEHAETCS [10
3akony S(t) = (4 + 0,2t) M. Yemy paBHa 3/]C UHIYKIHUHU B MOMEHT
BpEMEHHU t = 5 ¢, €CIIM KOHTYP PacIoyIOKEH TaK, YTO IPOHU3BIBAIOIIUI €10 MarHUTHBII
MOTOK, MaKCUMaseH?

[lepnenaukynapHo MarHutHomMy nomo ¢ uHayknued B=0,1 Ta Bo3OyxaeHo
anekTpudeckoe moje HanpsokeHHocThio E= 100 kB/Mm. [lepnennukynspHo oboum
MOJISIM  JIBUXKETCSI, HE OTKIIOHSACH OT MPSAMOJUHEHHON TPaeKTOpHUH, 3apsiKeHHas
yacTula. BEIYUCIUTE CKOPOCTh L YaCTHUIIBI.

Hctounuk S ceera (A=0,6 MKkM) U miockoe 3epkaino M - . P
pacmojoXeHbl, Kak moka3zaHo Ha puc. 30.7 (3epkano
JInotina). Yro Oyzaet HabmrogaThCsl B TOUKE P dKpaHa, e
cxoxates nmyuu SP u SMP, — cBer wnu TeMHOTa, €ciu
|SP|=r=2 m, a=0,55 mm, |SM|=|MP|? Puc. 30.7

Mesx 1ty IByMsl MIIOCKOMApaIIEIbHBIMU CTEKIIIHHBIMU TUTACTUHKAMHU TOJIOKHUIU OYECHb
TOHKYIO TIPOBOJIOYKY, PAacCHOJIO)KEHHYIO TapauieIbHO JMHUM CONPUKOCHOBEHUS
IUTACTUHOK M HAXOJAIILYIOCS Ha paccTosHuH =75 MM oT Hee. B oTpaskeHHOM cBeTe
(A=0,5 MxM) Ha BepXHEW MIIACTUHKE BUIHBI HHTEp(dEPEHIIMOHHBIE T0J0Chl. OnpenenuTh
nuamerp O TMOMepeyHoro ceveHHsl MPOBOJOYKH, €CIM Ha NpPOTHKEHHH a=30 MM
HACUUTHIBAETCSA M=16 CBETIBIX MOJIOC.

C nomotnipo TUGPaKIUOHHON pemeTKH ¢ nepuogaoM =20 MKM TpeOyeTcs pa3perinTh
nyoner Hatpust (M=589,0 HM u A,=589,6 HM) B criekTpe BTOporo nopsaka. [Ipu kakoit
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,

=]
=
—

j

1: TR % )
g

-
-
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26.

27.

28.

29.

30.

31.

32.

33.

CTajla MakCUMaJIbHOH. BO CKOJIBKO pa3 yMEHbBIIHUTCS HHTEHCHUBHOCTb CBETA, €CIH
IJIOCKOCTh MPOITYCKaHUsI aHAIM3aTopa MOBEPHYTh Ha yroia o =30°?

B cnektpe n3iydeHus oraeHHoro mapa pagnycoM 100 M, BO3HUKAIOIIETrO IpU SAEPHOM
B3pPbIBE, MAKCHUMYM JHEPIUU M3JIy4CHUs NPUXOJUTCS Ha JUIMHY BOJHBI 0,289 MKM.
KakoBa Temneparypa mapa? OmnpenenuTe MaKCUMalbHOE PacCTOSHUE, Ha KOTOPOM
OyZyT BOCIUIAMEHATbCA JEpeBSHHBbIE INPEAMEThl, €CIM UX [OIJoLaTeNbHas
criocobHocTs paBra 0,7, a Temiora Bocruiamenenns 5 Jlx/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.
OnpeaenuTh YUCIO0 HEJTOCTAIONINX JIEKTPOHOB B 00bEMe IIapuKa.

®otoH ¢ sneprueit 0,28 Ma3B B pe3ynbraTe paccesHUs Ha NOKOUBIIEMCS CBOOOTHOM
AJIEKTPOHE YMEHBIIWJ CBOIO sHepruto a0 133,7 x»B. Haiitu umnysnbsc u HampaBieHue
pacnpoCTpaHEHUs 3JIEKTPOHA OTJAYH.

[Totoxk sHeprun @, wu3IydaeMblil snekTpuueckoi namnoi, paseH 600 Br. Ha
paccTosiHuM I = 1 M OT JIaMIIbl NEPNEHIUKYISIPHO MAJAI0IUM JIydaM pPAaCIIOJIOKEHO
KPYTIJI0e IUIOCKOe 3epKaiiblle auamerpoM 0=2cm. [IpuHMMAas, 9TO M3IyYEHHE JIAMITBI
OJINHAKOBO BO BCEX HAIIPABJICHUAX U YTO 3€PKAJbLIEC MOJHOCTHIO OTPa)KaeT MaJarolvi
Ha HEro CBET, ONpeAeNuTh CHly F cBeTOBOro faBieHMs Ha 3epKajblie.

Ha ocnoBe Teopun atomMa bopa HallTH 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 MPU MEepexoe
€ro B aTOME BOAOPOJA W3 OCHOBHOTO DJHEPI€TUYECKOTO COCTOSHUS B IIEPBOE
BO30YyXIeHHOE?

N3 Teopun bopa 11t atoma BogopoJa ciaeayeT, YTO CTAllMOHAPHBIMU JUIsl SJIEKTPOHOB
aToMa SIBJISIFOTCSl TaKMe OPOUTHI, HA JITIMHE KOTOPBIX YKJIAJbIBACTCS LIEJI0€ YHUCIO JJTUH
neOpoitneBckux BoJH. Mcxons M3 3TOro, HaiuTe YHCIOBBIE 3HAYEHHUS MOMEHTA
MMITYJIbCa 3JIEKTPOHA B aTOME BOJIOPO/ia HA MEPBBIX TpeX OOPOBCKUX OpOUTaX.
OJIEKTpOH B aToOME€ BOAOPOJAa OIKCHIBAETCSI B OCHOBHOM COCTOSIHUM BOJIHOBOM




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeaCTBa

34.

35.

36.

37.

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

BonbHOMY BBENIM BHYTPUBEHHO pacTBOp 00BeMoM 1 CM3, COJIEPIKALLNI UCKYCCTBEHHBIN
PaaMoON30TOIT HATPUs ;;Na akTUBHOCTBHIO Ag=2000 ¢, AkTMBHOCTB KpoBu o0beMoM 1
CMS, B35ATOM yepe3 5 yacoB, okazanach A =0,27c'1. Hailingute 00beM KpoBH 4YeIOBEKa.
[lepuon nonypacnaaa UCHOIB3yeMOI0 U30TONA paBeH 15 yac.

Oueprus cBs3u E., sapa, cocrosiero u3 AByX MPOTOHOB U OJHOTO HEWTPOHA, PaBHA
7,72 M3B. Onpenenuts Maccy My HEUTPATBHOTO aTOMA, UMEIOIIETO 3TO SAJIPO.

Bo ®pannuy Ha4aTo CTPOUTEIBCTBO MEKIYHAPOJAHOTO TEPMOSJIEPHOIO PEAKTOpa, B
KOTOPOM MPEIONaraeTcs MOBOJIUTH YIPABISEMYIO PEAKLHUIO H? + H? B KOTOpPOH
o0pasyercs U30ToM reyiusg M HeUTpoH.  Kakyro MOITHOCTB Oy/1eT UMETh TaKO# peaKTop,
€clii B HeM OyZIeT «BBITOpaTh» | MI TSKEJIOro BOAOPO/a B CEKyHY?

Anbpdpa yactuma ¢ kuHernueckoil sHeprueit K = 5,3 MbB Bo30yxkmaer peakiuio
9Be(ot,n)lZC, sHeprus Kotopoil Q=5,7 MsB. HaliTu KuHeTH4eCcKyIo SHEpruio HeUTPOHa,
BBUIETEBIIETO TOJI MIPSMBIM YTJIOM K HAIIPABJICHUIO JBMKEHUS O-HACTHIIBI.

Ilpumepnuie nadopamopnsie padbomoi:

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

2. OmpeneneHrue MOMEHTOB HHEPIHUH TeN C TIOMOIIBI0 KPYTHIBHOTO MasiTHHKA.
IIposepka Teopemsl IllTelinepa

3. HccrenoBanme BpamiaTeIbHOTO JBHXKEHHS TBEPIOTO Tela BOKPYT HETOABHKHON

ocH

OmnpeneneHne XapakTepUCTUK 3aTyXaroIuX KoineOaHui (pU3N4ecKOro MasiTHUKA

Onpenenenre CKOPOCTH 3ByKa B BO3yXE METO/IOM CTOSYEH BOJTHBI

N3yueHne cTaTUCTUYECKHUX 3aKOHOMEPHOCTEH

Omnpenenenne ko3 duineHTa BI3KOCTH BO3TyXa

Omnpenenenue nokaszarens aauadarsl metogoM Knemana u Jlesopma

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.

[TpoBepka 3akoHa Bo3pacTaHUsi SHTPOIIUU B HEPABHOBECHOU CUCTEME
DKCIEpUMEHTAIILHOE OIPEIETICHUE ra30BOM MOCTOSTHHOM

HccnenoBanue 351€KTPOCTATUYECKOTO OIS C IIOMOIIBIO 30H]1a

N3mepenue 3eKTpoaABMKYIIEH CHITbl HICTOYHHKA TOKA

[IyaTHpOBaHKE MUILIMAMIIEpMETPa

N3mepeHne eMKoOCTel METOJIOM MOCTHKOBOM CXEMBI M PacueT EMKOCTHBIX
COTPOTHUBIICHUH B LIETISIX IEPEMEHHOTO TOKA

N3ydyenune pe3oHaHCa HANpSOHKEHUH W OIpelneieHHe WHAYKTUBHOCTH METOJIOM
pe3oHaHca

Onpenenenre WHAYKTUBHOCTH  KATyIIKM W MarHUTHOM  MPOHMIIAEMOCTH
(beppoMarHuTHOTO Tena

Omnpenenenue paanyca KPUBU3HBI JIMH3BI M MOJIOCHI MPOMYCKaHUS CBETO(PUIBTpA C
oMOIIbI0 Koien HeroToHa

HHuTtepdhepomeTprueckne n3MepeHus Ha ocHOBe ombiTa FOHra

OmnpeneneHne TeOMETPUIECKUX Pa3MEPOB MPHU MOMOIIN OUIPU3MBI DpeHers
Omnpenenenue ATMHBI CBETOBOM BOJHBI M XapaKTEPUCTHUK TU(DPAKIINOHHON PEIIeTKH
OrnpezenieHre KOHIICHTPALIUA PACTBOPOB caxapa M MOCTOSTHHON BpaIlleHHs
N3yuenue BHentHero Gpotodddexra u onpenenacHue nocTosHHoi [Inanka
N3yuenune 3axkoHOMEpHOCTEH anbda-pacmana

N3yuenue ramma-cekTpa paiuOaKTUBHOTO UCTOUYHUKA

OnpeneneHne MakCUMaJdbHOW HHEpruM  OeTa-yacTUl] M WIACHTHUPHUKALUU
PaaOAaKTUBHBIX MPENapaToB

0) Ilopsiiok npoBeaeHUsI MPOMEKYTOYHON aTTECTALUM, TOKA3aTeJIH U KPUTEPUH OLICHUBAHMS:

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 MaTepuaina, CBOOOTHO BHINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJAHO ONEpUpPYeT 3HAHUSIMU, YMEHUSIMH,
IIPUMEHSIET UX B CUTYaLUSIX NOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLICHKY «Xopo1o» (4 6aia) — o0ydaroluiics IeMOHCTPUPYET CPeIHUN yPOBEHb CHOPMUPOBAHHOCTU KOMITETEHIMI: OCHOBHbIE 3HAHUS, YMEHUS
OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAUUTENIbHbIC OITMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATTUTUYECKHUX OIEepalusiX, IePeHoCce 3HAHUN U YMEHHI Ha HOBBIE,
HECTaH/apTHBIC CUTYaI[1H.

— Ha OILIEHKY «YAOBJIETBOPUTENbHO» (3 Oaia) — o0ydyaromuicss IEMOHCTPUPYET MOPOTOBBIN YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIUI: B X0O/€
KOHTPOJIbHBIX MEPONPUATUN IOMYCKAIOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACNbHBIX 3HAHHWM, YMEHUI, HaBBIKOB, OOYYArONIMIICS MCIIBITHIBACT
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 UHTEIUIEKTYa IbHbI€ HABBIKU PELICHMSI POCTHIX 3a]1a4.

— Ha OIICHKY «HeYyJI0BJeTBOPHUTEJLHO» (1 Oamn) — oOywarouiuiics He MOXET MOKa3aTh 3HAHHS Ha yYPOBHE BOCHPOU3BEACHUA U OOBICHEHHS
nHpOpPMAILINY, HE MOXET NI0Ka3aTh HHTEJUIEKTYaIbHbIC HABBIKH PEIICHHS MPOCTHIX 3a/1a4.



