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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHON NPOrPaMMBbl.

B pe3ynbraTe 115 ocBoeHUs1 00pa3oBaTeIbHON MPOrpaMMbl OakagaBprara 00y4aroImuics JOHKEH OBIAAETh CISAYIOIIUME Pe3ylibTaTaMu

06yquH;1 IO AUCHUIIIINHE:

HaumenoBanmne HHIAUKATOpa

IMMOJIYYCHHBIC PE3YJIbTAaThl C UCITIOJIb30BAHUECM
TCOPCTUICCKUX 3HAHHUH U MMPAKTUYCCKUX HABBIKOB
PEIICHUA MAaTCMATUYCCKUX U (l)I/I3I/I‘ICCKI/IX 3aaa4

IUTAHUPOBAHUHU pabOT XUMUYECKOH
HAIIpaBIECHHOCTH

Kox v nanmenoBanue
. AOCTHKEeHHs 001enpogeccHoHaNbHbIX Jdeckpunropsl
o0menpodeccnoHATbHON KOMIIETEHIIUA .
KOMIIeTeHIM U
OIIK-4. Cnioco0eH mIaHupoBaTh padOThl XUMHUYECKOM OIIK-4.1. Vcronb3oBanne 6a30BbIX 3HAHUA B | 3HATH:
HAIpPaBIEHHOCTH, 00padaThIBaTh U UHTEPIIPETUPOBATD o0acTi MaTeMaTHKH U (PU3HKH 11pU - OCHOBHEIE 3aKOHBI busuky,

OITNCBHIBAKOIIIHC (1)I/I3I/I‘-IGCKI/IG ABJICHUA U
Hpoueccm; OFpaHI/I‘-IeHI/Iﬂ HpI/IMCHeHI/Iﬂ
3aKOHOB, 06J'IaCTI/I MMPHUIOKCHHUA 3aKOHOB
(1)I/I3I/IKI/I B HpaKTquCKOﬁ JCATCIIBHOCTU
(3.4.1.1);

YMmerh:
- UACHTU(PUIIUPOBAT U TPaKTOBATh

OCHOBHBIC HAOIOJaeMbIE TPHUPOJHBIC H
TEXHOTEHHbIE sBIeHUA H 3P EKTh ¢
no3uuil  GpyHAaMEeHTANbHBIX (DU3HUECKUX
B3aumoeiicteuii (Y.4.1.1);

Baagers:

* HaBBIKAMU HCIIOJb30BAHMS OCHOBHBIX
001e(hU3nIeCKUX 3aKOHOB U MPUHITUATIOB B
BOKHEHIIINX MPAKTHUSCKUX MPUITIOKCHHSIX




OIIK-4.2. O6paboTka JaHHBIX C
UCTIONIB30BAaHUEM CTAHIAPTHBIX CIIOCOO0B
aIIpOKCUMALUH YHCIICHHBIX XapaKTEePUCTUK

3HaTh:

- OCHOBHBIC TPHEMbl NPUMEHEHUS
METOZOB BBIYMCIUTEIBHON MaTeMaTHKH U
CTaTUCTHKH JJIs1 00pabOTKU (PU3HUECKOTO
skcniepumenTa (3.4.2.2)

Ymersn:

- HCTOJIKOBBIBATh CMBICI (PU3NYECKUX
BeIUYMH U nouatuii (Y.4.2.1);

- 0o0pabaTbIBaTh IKCHEPUMEHTAIbHBIC
naHHbIx (Y.4.2.3);

Baagers :

- HaBBIKAMU 06paboTkM n

MHTEPNPETUPOBAHMA Pe3yIbTaToB
aKcnepumeHTa (H.4.2.2;)

OIIK-4.3. UnTepnperaiyst pe3yinbTaToB
XMUMUYECKUX HAOIIOIEHUH C NCIOIb30BaHHEM
(u3nyecKux 3aKOHOB U NIPEICTABICHUI

3HATh:
- OCHOBHBIC (PU3NYCCKUE BEIMUYHHBI U

(bPISI/I‘ICCKI/IC KOHCTAHTbI, UX OIIPCACICHUC,
CMBICII, CHOCO6BI N CAUHUIBI UX U3MCPCHUS
(3.4.3.1);

YmMmeTh:
- yCTaHaBIUBATh COOTBETCTBUE

MEXNYy  SIBICHUEM (3 dexrom) u
¢dusmueckum 3akonom (Y.4.3.1);

- UCTOJIKOBBIBaTh CMBICI (PU3NYECKUX
BesinunH U noHstui (V.4.3.2);

- 3alUCHIBaTh YpaBHEHUSA JUTS
¢usznueckux BenmuuuH B cucreMe CU
(V.4.3.3);
Baangers:

- HAaBBIKAMHU WCIIOJIb30BAHUS OCHOBHBIX
o0meu3nIecKux 3aKOHOB U MPHUHIIUIIOB B
B)XHEUIIIMX MPAKTHUECKUX MPUITOKCHUSAX;




OIIK-6. CiocoGeH npeacTaBisaTh pe3yabTaThl CBOCH
paboTHI B YCTHOW M MUCBMEHHOM (hOpMeE B COOTBETCTBHUH C
HOpPMaMH U TPaBHJIaMH, IPUHATHIMU B IPOPECCUOHATEHOM

COOOIIIECTBE

OIIK-6.1. T[IpeacraBnenue pe3ynbTaToB
paboThI B BUJIE OTUETA 110 Ja00PATOPHBIM
(bHU3MUECKUM HCCIIEOBAaHHSAM IO
CTaHJApTHOH (OpME HA PYCCKOM S3BIKE

3HaTh:

OCHOBHBIC (1)I/I3I/I'-IGCKI/I€ BCJIIMYMHBI nu
(du3MYECKNe KOHCTAHTBI, UX OIpPEICICHHE,
CMbICII, CHOC06BI U CAUHUIIBI UX I/I3MepeHI/I$I
(3.6.1.1);

YMeTs:

HUCTOJIKOBBIBATh CMBICIT buznuecKux
BeJI4MH 1 noHsTui (V.6.1.1);

Baagers

HaBeikaMu cocTaBiaeHMs OTYETOB 110

J1a00PATOPHBIM (PU3UYCCKUM
uccnenosanusaM.(B.6.1)

IIK-4. CnocoGeH npuMeHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHBI M 3aKOHOMEPHOCTH PAa3BUTHSI XUMUUYECKON HAYKH MIPH
aHaJIM3€e MOJyYEHHBIX Pe3yIbTaTOB

IIK-4 .1.IlpumeHeHre OCHOBHBIX
(U3MYECKUX €CTeCTBEHHOHAYYHBIX
3aKOHOB ¥ 3aKOHOMEPHOCTEN pa3BUTHUSA
XMMHUYECKON HAYKH ITPU AHATIN3E
nosy4eHHsbIX pe3ynbsratoB HUP i
pELIEHNUs ECTECTBEHHOHAYYHBIX 3a7a4

3HaTh:

- IpU3HAKU UACHTU(DUKAIN
(Gu3NUeCKUX SBICHUN; OCHOBHBIE 3aKOHBI
¢bu3MKM,  ONUCHIBarOIIME  (PU3NYECKHE
ABJIGHUS W TPOLECCHI;  OTPaHUYEHUS
IIPUMEHEHHUS 3aKOHOB, obnacTtu
IIPUIOKEHUS 3aKOHOB bu3uKu B

NpakTHYECKO# nesirenbHocTH (3.4.1);

YmMmeTh
UACHTU(QHUIIUPOBATH U TPAKTOBATH

OCHOBHBIE HA0JII0/1aeMbIe IPUPOIHBIE U
TEXHOTCHHBIE SIBIICHUS 1 YPPEKTHI C
NO3UIMHA (QyHIaMEHTAIBHBIX (PU3NIECKUX
B3aumoeicteuii (V.4.1);

OCHOBHBbIE  (DU3MYECKUE  BEIUYMHBI U
¢du3ruecKkre KOHCTAHThI, UX OMNpEACICHUE,
CMBICJI, CITOCOOBI U €AMHUIIBI MX U3MEPEHHUS
(3.4.1);

Baaners:




HaBbIKAMHU

¢ IPUMCHCHUSA OCHOBHBIX MCTOIOB (1)I/I3I/IKO-
MAaTCMaTUYCCKOro aHaJIM3a JJIsd pCUICHUA
CCTCCTBCHHOHAYYHBIX 3aa4.

MK-5. Criocoben nmony4ars 1 00padaThiBaTh pe3yIbTaThl
HAYYHBIX 9KCIIEPUMEHTOB C TIOMOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOT Uil

IIK-5.2 Vcrnionbp30BaHne COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTHH JIJIs
00paboTKH pe3yabTaToOB (PU3NUECKOTO
IKCIIEPUMEHTA HAyYHBIX IKCIIEPUMEHTOB

3HaTh:

- OCHOBHBIC TPUEMBI  MPUMEHEHUS
METOHOB BBLIYHCIUTEILHON MAaTEMaTHKU U
CTaTHCTUKH I 0O0pabOTKH (U3HUYECKOTO
skcnepumenrta (3.5.2.2)

YMeTh:

- UCTOJIKOBBIBATh CMBICIT (DU3HUYECKUX
BenuuuH U noustuit (Y.1.2.1);

- TUTAHUPOBATH 31 CTaBUTH
buznueckuit axcnepument (Y 1.2.2);

- o0pabaTeiBaTh JKCIEPUMEHTAIBHBIC
nanubix (Y.1.2.3);

Baangers

HAaBBIKAMM NPAaBUIILHOM SKCILTyaTalluu
OCHOBHBIX IPHOOPOB U 000PY1OBAHUS
COBpEMEHHOHU Qu3nuecKoi 1adbopaTopuu;
(H.1.2.1)

HaBbIKaMU 00pabOTKHU U
UHTEPIPETUPOBAHUS PE3YIbTATOB
skcriepumenTa (H.1.2.2;)




2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl.

Jlucuumuiaa «DH3HKa» OTHOCUTCS K 06s13aTelbHON YacTi” bioka 1 «/lHCLHILIHEBD 06pa30BaTebHOM IPOrpaMMBbl OaKaIaBPHATA.
V3ydaercst Ha EPBOM KYpCe BO BTOPOM CEMECTPE U Ha BTOPOM KypCe B TPEThEM CEMECTPE,”.
O0BeM QUCIUILUIMHEI COCTABIIAET 12 3.e.’
®opmbl npoBenenns 3ansTHil.’ CHCTEMAaTH3MPOBAHHBIE OCHOBBI AMCLHILIMHBI W3/IATAIOTCS HA 3aHATHSX JICKIHOHHOTO TUIA. IlomydeHHbIC
3HAHUSA 3aKPEIUIIOTCS Ha J1a0OpaTOPHBIX M MPAKTUYECKUX 3aHATHSAX. [l TeKyIlero KOHTPOJS YCIIEBAEMOCTH MPOBOISTCS TEOPETHUECKHE
KOJUIOKBHYMBI ¥ KOHTPOJIbHBIE paboThl. CaMoCTOsTENIbHAS pa0oTa MpeaycMaTpUBaeT padoTy ¢ y4eOHO-METOIMYECKUM O0ECTICUCHUEM JTUCITUTUIHHEI,
BBITIOJTHEHHUE JIOMAIIHUX 3a/1aHUui, COCTaBJICHHE OTUETOB K JIAOOpaTOPHBIM padoTaMm.
®opMa IPOMeKYTOUHOI ATTeCTAIMH - 2 3a4eTa, 2 SK3aMeHa.
Kpatkoe cogep:kaHue TuCHUILINHBI:
Paznen 1 -Mexanuka.
Paznen 2 -DnekrpoMarHeTusm.
Paznen 3 -KonebGanus u BoiHbl. BomHoBas onTuka.
Paznen 4 - ®usnueckas TepMOAMHAMUKA.
Pasznen 5 -KBanToBast ¢usuka.
Pa3znen 6 -OcHOBBI PU3UKH Apa U DJIIEMEHTAPHBIX YaCTHII.
Pe3syabrTar
H3y4YeHHUSs MCIHILTHHDL: chopmupoBaHHOCTh (MM popmupoBanue yactu) komnerenuuii OIIK -4, OIIK -6, ITK-4, TIK-5.

3. O0beM THCHUILINMHBI.

Bcero,

Bun yuebnoit paboret 3E/akaneM. yacos

O01as Tpya10eMKOCTb TN CIUNITIHHBI 12/432

(3a4ETHBIX €AMHUIY aKaJIECMHUYECKHX YACOB)

KonTakTHas padoTa ¢ npenoaaBartejiem: 196
3aHATHS JIEKITMOHHOTO TUIIA 54

! Onpenensiercs yaeGHBIM MIaHOM

% Onpejensiercs y4eOHbIM ITAHOM

® Onpegensiercs y4eOHBIM ITAHOM

* Onpenensiercs yaeOHbIM raHoM u PITJ

® Onpejensiercs yaeOHbIM IIAHOM

® B COOTBETCTBHY C y4eOHBIM MIIAHOM M MATPHIIEii KOMIIETCHIINM



Bun yuebHo# paboThl 3E/ Beero,
aKaJieM. 4acoB
3aHSTHUSI CEMUHAPCKOro TUIIA, B T.4. 126
CEeMUHAPBbI, TPAKTUYCCKHUE 3aHATHUS 72
nabopaTtopHbie pabOThI 54
kypcoBoe npoektupoBanue (KP mm KIT)
KCP 16
JPYTHE BUJIbI KOHTAKTHON paOOTHI
CamocrosiTesibHas padoTa 137
®opma Tekyuero koutpoJs (Kp, pedpepar, PI'P, acce) Kp
®opma npomexyTouHoii arrecraumnu (KP, KII , 3auer, sx3amen)
DK3amMeH, 3a4eT/99

4. Conep:kanue THCIHUIIUHBI.
4.1. Paznennbl AMCUMILIMHBI U BU/IbI 3AHATHI.

SangaTus
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1. Mexanuka. 12 12 6 20
OI1K-4,
OIIK-6,




I1K-4,
[1K-5

BHGKTPOMaFHeTI/IBM.

12

12

20
OIIK-4,
OIIK-6,
I1K-4,
I1K-5

Kone6anus n Bonnbl. BojiHOBas onTHKa.

12

12

24
OIIK-4,
OIIK-6,
[1K-4,
I1K-5

dusznueckas TCpMOAMHAMHKA.

12

18

22

OIIK-4,

OIIK-6,
[1K-4,
I1K-5

KBanrtoBas ¢uzuka.

10

20

18

31

OIIK-4,

OIIK-6,
[1K-4,
I1K-5

OcHOBBI U3HKH s1/Ipa U FITEMEHTAPHBIX
YaCTHULI.

20

OIIK-4,

OIIK-6,
I1K-4,
I1K-5

4.2 @opmupoBaHUe HHANKATOPOB JOCTUKEHUS KOMIIETEHIMA pa3aeJaMi JUCHMILIIHHbBI

No /1t

KOI[ WHJIUKATOPOB JOCTUIKCHUS
KOMIICTCHII NN

HanmenoBanmne pasaciia IMCHUIITINHBL

1.

OIIK-4.1. OIIK-4.2. OIIK-4.3., OIIK-

Mexanuka.

10




KOI[ HHJIUKATOPOB JOCTHIKCHUSA

Ne /it HanmeHnoBaHue pasiena JUCIUTUINHBI
KOMITCTCHITHH
6.1. OIIK-6-2. OIIK-6.3. OIIK-6.4. TIK-
4.1,ITK-4.2,T1K-5.1
2. OIIK-4.1. OIIK-4.2. OIIK-4.3. OIIK-6- | DneKkTpoMarHeTusm.
2. OIIK-6.3. OIIK-6.4. TIK-4.1,I1K-
4.2,ITK-5.1
3. OIIK-4.1. OIIK-4.2. OIIK-4.3., OIIK-6- | Konebanus u BojaHbl. BomHOBas onTHKA.
2. OIIK-6.3. OIIK-6.4. OIIK-6.4. TIK-
4.1,ITK-4.2,T1K-5.1
4, OIIK-4.1. OIIK-4.2. OIIK-4.3., OIIK- | ®u3nuueckas TepMOAMHAMUKA.
6.1. OIIK-6-2. OIIK-6.3. OIIK-6.4. TIK-
4.1,ITK-4.2,T1K-5.1
5. OIIK-4.1. OIIK-4.2. OIIK-4.3., OIIK- | KBantoBas ¢usuka.
6.1. OIIK-6-2. OIIK-6.3. OIIK-6.4. TIK-
4.1,I1K-4.2,T11K-5.1
6. OIIK-4.1. OIIK-4.2. OIIK-4.3., OIIK- | OcHOBBI (PM3HKH si/Ipa U 3JIE€MEHTAPHBIX YaCTHII.

6.1. OIIK-6-2. OIIK-6.3. OIIK-6.4. TIK-
4.1,IIK-4.2,11K-5.1

4.3. 3aHATUA JEKIMOHHOI0 THIIA.

pasaciia IMCHUIITINHBL

Ne HaunmenoBanne TeMEI O0neM, | MHHOBaIMOHHAS
U KPaTKOE COACpKaHUE 3aHATHUS aKaj. dbopma

YHacChl

MexaHuka

Kunematuka. OCHOBHBIE KHMHEMAaTUYCCKUEC

XapaKTePUCTHKH KPUBOJIUHEHHOTO JIBIKCHUSA:
CKOPOCTb u YCKOpEHHUE. Hopwmainenoe u
TaHTE€HITHATHHOE YCKOPEHHE. KunemaTuka
BpallaTeIbHOIO JBWXKEHUS: YIrjioBas CKOpPOCTb U
YIJIOBOE YCKOPEHHE, UX CBA3b C JMHEHHOW CKOPOCTHIO

11




U YCKOPEHHEM

Mexanuka /lunamuka. MlHepiuanbHbIE CUCTEMBI
oTcueTa U nepsbiid 3ak0H HeroToHa. Bropoi

3akoH HrroToHa. Macca, ummyiec, cuna. Y paBHEHUE
JIBIOKEHUS MaTEPUAIIbHON TOUKU. TpeTnii 3aKoH
HrproToHa 1 3aKOH COXpaHEHHS UMITYJTbCa. 3aKOH
BCEMHPHOTO TATOTEHUS. CHIIBI COIIPOTHUBIICHUS.
HNHTterpupoBanne ypaBHEHUI ABUKEHUS, POJIb
HayalbHbIX yciaoBUil. LleHTp Macc MexaHUYeCKOl
CHUCTEMBI, 3aKOH JIB)KEHUS LIEHTPa Macc.

Mexanunka MoMeHT uMnyabca. MOMEHT UMITyJbCca
MaTepUaIbHOM TOYKH U MOMEHT MEXaHUYECKOU
cucteMbl. MOMEHT CUIIBL. 3aKOH COXPaHEHUSI MOMEHTA
MEXaHHYECKOU CUCTEMBI. JIBHKEHHE B MOJIE
LOCHTPAJIBHBIX CHUJI.

Mexanuka Jneprus. Cuna, paboTa u IOTCeHIHAIbHAS
sHeprusi. KoncepBaTuBHbIe 1 HEKOHCEPBATHBHBIE
cuiiel. PaboTta u knHeTHYeckast SHeprusl. 3aKoH
COXpaHEHUs IOJTHON MEXaHUYECKON 3HEPTUu B I10JIE
MOTEHIIUAIBHBIX CHII. CBSA3b MEXAY CUIION U
MOTEHIUAIBHON SHEpruei. [ palueHT ckansapHou
(hyHKIIH.

JIB

MexaHuka

JluHaMuKa BpamaTeJbHOr0 ABUKeHUsA. Y paBHEHNE
BpallleHUs TBEPOTO TEJIA BOKPYT 3aKPEIUIEHHOM OCH.
MowmenT unepuun. @opmyina Ilreitnepa.
Kunerndeckas sHeprus BpaIlaromerocsi TBEpA0ro
Tena.

MexaHHKA

PeastuBucrckas Mexanuka. [TpuHuun
OTHOCHUTEIILHOCTH | ITpeoOpazoBanus [ anmmnes.
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DKCIepuMeHTAIbHBIE 000CHOBAHMSI CIICITHATEHOM
teopun otHocuTenbHOCTH (CTO). Ioctynatst CTO.
OTHOCUTEIBHOCTh OTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenma. CokpalieHne JUTHHBI 1
3aMeJICHHE BPEMEHH B IBUKYILIUXCS CHCTEMaxX
oTcuera. PenstTuBucTCckuil uMItysbc. BzauMocssizb
maccol 1 3Heprun. CTO u aaepHast SHEpreTHka.

JIeKTPOMATHETH3M

3akoH Kynona. HanpsbkeHHOCTh M MOTEHUUAT
3NEKTPOCTaTUUECKOro Nous. Teopema 0 HUPKYIIALMH.
Teopema ['aycca B nHTETpanbHOM (hopme u ee
NPUMEHEHHUE [UIS pacueTa JIEKTPUIECKUX MOJICH.
OneKTpUYecKoe MoJie AUMos. Junoias Bo BHEIIHEM
3NIEKTPUIECKOM II0JIE.

DJIEKTPOMATrHETU3M . DJICKTPOCTATHIECKOE TI0JIE B
BerntecTBe. [lonspusanus audneKTpukoB. CBI3aHHBIE
3apsiibl. BekTop anekTpudeckoro cmeneHus. Teopema
Iaycca Ju1st SJIEKTPUYECKOTO TOJISl B BELIECTBE.
[TpoBOJHHUKH B 3NIEKTPUIECKOM TIOJIE.
DeKTpocTaTHYecKas 3alluTa.

JIB

JJIEKTPOMATrHETH3M

IIpoBoaHMKH B 3jIeKTpUYecKOM moJie. PaBHOBecHe
3apsioB B MpoBoJHUKE. OCHOBHAs 3a/1a4ya
ANEKTPOCTATUKU MPOBOJHUKOB. DKBUIIOTEHIMAILHBIE
HOBerHOCTI/I 1 CUJIOBBIC JIMHUHN BHeKTpOCTaTI/I‘IeCKOFO
I10JI1 Me>1<11y HpOBOZ[HI/IKaMI/I. SHCKTpOCTaTI/I‘IeCKaH
3amurTa. EMKOCTh IPOBOJHUKOB U KOHACHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHICHCATOPA.

DJIEKTPOMATHETH3M

IHocTosiHHBIH dIekTpHUecKknii TOK.CHia 1
TUIOTHOCTh TOKA. Y paBHEHHE HETIPEPHIBHOCTH JIJIsI
TUIOTHOCTH TOKa. 3akoH OMa B MHTETPAILHON U
JnddepernnnansHol popmax. 3akon Jxoyns-Jlenua.

JIB

13



DIeKTPOABIDKYILAs CUJIa HCTOYHHUKA ToKa. [IpaBmiia
Kupxroda.

DJIeKTPOMATrHEeTH3M

MarnurocraTuka. BekTop MarHuTHOM HHIYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHune 3apsaoB B
ANEKTPUYECKUX U MarHUTHBIX MOJIsIX. 3aKoH buo-
CaBapa-Jlannaca. Teopema o HUPKyISAIH (3aKOH
nostHOTO TOKa). Teopema ["aycca.

DJIeKTPOMATHeTH3M

DJIeKTPOMATHUTHAsA MHAYKIHUs. Y PaBHeHUs
Maxkcgesiia. OeHOMEHOJIOTUS 3MEKTPOMAarHUTHOU
unaykuuu. [lpasuno Jlenna. YpaBHeHue
3JIEKTPOMATrHUTHON MHITYKIIUK. CaMOUHIYKITHS.
WunykTuBHOCTE cosleHoMAa. PaboTa mo nepemenieHnto
KOHTYpa C TOKOM B MarHUTHOM I10J1e. DHEeprus
MarauTHoro moss. Cuctema ypaBHeHUH MakcBernia B
UHTErpaNbHON opMe U PrU3NIecKruil CMBICT
BXOZSIIINX B HEE YPAaBHCHHH.

Kose0anus u BosiHbl. BosiHOBasi onTHKAa:
I'apMoHuMyYeckue Ko1edaHus pa3JaMIHON MPUPOABI.
Bounbl. [IpumMeps! konebaTenbHBIX IBUKEHUN
paznuyHoi (hr3uyeckoi mpupo el KomrekcHas
(dopma npeicTaBICHHSI TAPMOHMYECKIX KOJICOaAHHH.
BexTopHoe onucanue cioxeHus: KoJeOaHui.
BonnoBoe nBuxenue. ITnockas rapmonuueckas
BOJIHEL. JIJTMHA BOJTHBI, BOTHOBOE YHUCIIO, (pa3oBas
CKOPOCTbh. Y paBHEHHE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lonsipuzanus BOJH.

Kosne0anusi u BosiHbI. BosiHOBasi onTHKa:
DneKTpoMarHuTHas BOJHA KaK pElIeHNe YpaBHEHUN
Makcgemna. CBOICTBA 3IEKTPOMAarHUTHBIX BOJIH.
CKopocCTh pacpOoCTpaHEHUs dIEKTPOMarHUTHBIX
BOJIH. DHEPIrHs 3JIEKTPOMAarHUTHBIX BOJH. OO0BEMHAs
TUIOTHOCTB SHEPTUH HIIEKTPOMArHUTHOTO ITOJIS.
BexTop YMoBa — [loliHTHHTra. D51eKTpOMarHuTHas
IIPUPOJIa CBETOBBIX BOJIH.

JIB

KoJyie0anus 1 BoJiHbl. BoJiHOBasi ONITHKA:

HNHTepepeHnus BOJH. DIEKTPOMarHUTHAS IPUPOA
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CBETOBBIX BOJH. IHTEpepeHITnOHHOE TT0JIe OT ABYX
TOYCYHBIX UCTOYHUKOB. OnbiT FOHTra. UHTephepomeTp
Maiikenbcona. MaTepdepeHnns B TOHKUX TUICHKAX.

KoJie6anusi ¥ BoJHbI. BoiHOBasi onTHKA:
Judpaxuus BoJH. [Ipunnun I'olirenca-Openens.
Hdudpaxnus OpeHens Ha MPOCTEHIINX MPErpaaax.
Hudpaxmus Opayarodepa. Judpaxmus Opayrrodepa
Ha menu. JndpakunoHHas pemeTka Kak
cnekTpansHbIi npudop. [lousTre 0 Tronorpadguueckom
METO/€ HOIYYEHHsI U BOCCTAHOBJICHHUS N300paKeHUI.

KoJsae6anus u BoaHbI. BoJIHOBAsl OITHKA:

Hoasipusauus BoJH. [ornomenue, nucnepceus,
paccesinue cBeta. Dopma U CTETIeHb NOJSPU3AIAN
MOHOXPOMAaTHYECKIX BOJH. OnTHdecKast
anuzorpomnus. [Bymnydenpenomienue. OTpaxxeHue u
MpeoMIIeHHE CBETa Ha TpaHUIle pa3zelia IByX
JIADJICKTPUKOB.

JIB

KoJse0anusa u BoHLI. BoJiHOBAsl oITHKA:
DEeHOMEHOOTHSI TIOTJIONMICHHUS U JUCTIEPCUH CBETA.
Paccesinue cBera

DeHOMEeHOJI0THYeCKasi TEPMOAUHAMUKA.
TepMoarHaMUYECKOE pAaBHOBECHE U TEMIIEPATYPA.
HyneBoe Hayano TepMOAMHAMUKH. OMIIUPHYECKAs
TeMreparypHas mkana. KBasucrarndeckue mporeccsl.
YpaBHEHHE COCTOSIHUA B TepMOAHHaMHUKe. [IepBoe
HA4aJIo0 TEPMOAHHAMUKH. TeMI0eMKOCTb. Y paBHEHUE
Maiiepa. M3oxopudeckuii, 1300apuaecKuii,
M30TEPMHUIECKUH, aTnadaTHIeCKUi MPOIECCH B
uaeanbHbIX ra3ax. [IpeoOpa3oBaHue TEMIOTH B
MeXaHH4YeCKYIo padboTy. O0paTuMble 1 HEOOpaTHMBIE
nporeccel. Bropoe Hauano repmoguHamMuku. Lk
Kapho 1 ero k03hGUIIMEHT 0JIE3HOTO ICHCTBHS.
OHTponusl.

MoJeKyJIsipHO-KMHETHYeCKAas Teopusi. /[aBieHne
rasa ¢ Touku 3pernst MKT. CBs3b TEIIOEMKOCTH C
YHUCIIOM CTETIEHEeH CBOOOIBI MOJICKYJI ra3a. BICHUS

3K
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nepenoca. AudQysus, TermmonpoBogHOCTS,
BHYTPCHHEE TPCHUE.

DJIeMeHTBI CTATUCTHYECKON PU3NKH.
Pacnpenenenne MakcBemia MOJIEKYJ HACATBHOTO
rasa. DKCIepUMEHTAILHOE 000CHOBAHHE
pacmpenenenus Makcsenna. Pacupenenenue
Bonbimana u 6apoMerpuueckas popmysia.

KBanToBasi ¢pusuka. KBantoBblie cBoiicTBa

3JIEKTPOMArHUTHOT0 M3JIy4eHus. Temiosoe
U3ITydeHue 1 JroMuHecteHIus. CreKTpaabHbIe
XapaKTePUCTHKH TEIUIOBOTO U3IyUYEHMsI. 3aKOHBI
Kupxroda, Credana-bonbiiMana u 3aK0H CMEIICHUS
Buna. A6comotHo uepHOoe Teno. Dopmyna Pemes-
IxuHca u «ynbpTpaduoneToBas karactpoday.
I'unotesa kBanToB. ®opmyina [Inanka. KBantoBoe
00BsSICHEHHE 3aKOHOB TEIUIOBOT'O M3ITyUYECHHUSI.

KBanToBas ¢usuka. KBantoBble cBolicTBa
3J1eKTPOMAarHMTHOI 0 u3jaydenus. KopmyckyspHo-

BOJTHOBOM Jyann3Mm cBeta. @otoaddext u apdexr
Komnrona. YpaBHenue DUHIITEHHA 1)1

¢doroadpdexra. OnbiT bote. JlaBnenue cera. DoTOHBI.

KBanToBas ¢usuka. JjieMeHThI KBAHTOBOM
MexaHuKH KoprmycKynsipHO-BOIHOBOH JTyain3m

MHUKPOYACTHII U €T0 SKCIIEPUMEHTAIBHOE
MOITBEPKACHHE; TPUHLIMI HEOTIPEIeIEHHOCTH;
BOJTHOBas! PYHKIMS, €€ YU3NIECKUNA CMBICT;
CTaHJapTHBIE YCIOBUS; YCIOBHE HOPMHUPOBKH.

JIB

KBanToBas pusuka. Ji1eMeHThl KBAHTOBOM
Mexanukm Ypapuenue llpenunrepa, onHomMepHbIe

KBAaHTOBO-MCXaHWYCCKHEC 3a1a4H.
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KBantoBasi ¢pusuka. IieMeHTbI KBAHTOBOI

MexaHukH [IpencraBnenne GU3MUECKUX BEITMUUH
oneparopamu. CoOCTBEHHBIE COCTOSHUS.
KBaHnTOBaHME MOMEHTa UMITy/bca. KBaHTOBBIIM
potarop.

Snepuasi puszuka: 2
CocraB aTOMHOTO sA7ipa. XapaKTePUCTUKH SApa: 3apsi,
Macca, JHEprusl CBS3M HYKJIOHOB. BuIbl W 3aKOHBI
pa[II/IOElKTI/IBHOI‘O I/I3Hy‘{CHI/IH. ﬂ)j[CpHBIe pCaK]_[I/II/I.
ECTGCTBCHHaﬂ nu I/ICKyCCTBCHHaH paI[I/IOEIKTI/IBHOCTB.
OyHIaMEHTAIbHbIE B3aUMOJACUCTBUSL M OCHOBHBIE
KIIACChl ~ DIIEMEHTApHBIX  dYacThil. YacTumbl W
antuyactunpl.  Jlemronsl u  amgponsl.  KBapku.
DneKTpociadoe B3anMOICHCTBHE.

4.4. 3anaTHS CEMHUHAPCKOI0 THIIA.

4.4.1. CemuHapbl, NpaKTHYECKHUE 3AHATHS.

Ne
HaumenoBanue TeMbl O0OneM,
paznena WuHoBanmonHas gpopma
Y KpaTKOe COJIepyKaHUE 3aHATHS aKaj. 4achl
JUCHUITIAHEI

1 4 T-
Mexannka. Kunemarunka. OCHOBHbIE KHHEMATHYECKHUE XapAKTEPUCTUKU KPUBOJIMHEHHOTO
JIBUKEHHS: CKOPOCTh M ycKopeHue. HopmanbHoe 1 TaHreHnuanbHoe yeckopenne. Kinnemarnka
BpAaIaTeIbHOTO ABUKCHUS.
Mexanuka. /JIuHamuka. 3akonbl HbroTOHA. 2 3K




No

HaumenoBanue Temsl OobnewMm,
pasmena MunoBannonHas Gopma
U KPaTKOE COACP)KaHUE 3aHITHS aKaj. 4acsl
JUCIUTIITUHBI
Mexannka. 3aKOH COXpaHEeHHs HMITYJIbCA 2
3K
1 Mexanuka. /luHamMuka BpamarejJbHOro Apuxenus. Moment naepuuu. @opmyna Llreitnepa. 2
MoMeHT umnyJbca TBEPAOTO Tella. Y paBHEHUE BpalleHUs] TBEPAOTO Tejla BOKPYT 3aKpEIUICHHOM T
ocu . Kunernyeckas sHeprusi Bpamaromerocst TBEpIOro Teja
1 Mexanuka. JHeprusi. Cuia, pabora u mnoTeHnmaidbHas »dHeprus. KoHcepBaTWBHBIE U 2
HEKOHCEpBaTHBHbIE CHIIbL. PaboTa W KUHETHYECKass SHeprus. 3aKOH COXPaHEHHs IOJIHOM
MEXaHHYECKOH SHEPIHH B MOJIE MOTEHIIMATIBHBIX CHII.
2 DJIeKTPOMATHETHU3M. 4 N
Onexrpuueckoe none. IlpuHiun cynepnosunuu. Pacder HanpspKeHHOCTH 3JIEKTPOCTATHYECKHX
nosieir. [loTenmman Tmons. BeluucneHue TOTEHIUATOB DJIEKTpUYECKUX mojei. CBs3b
HaNpsDKEHHOCTH U MTOTEHIHANa
2 JuekTpoMarHeTusM. 3akoH buo - Camapa - Jlammaca. [lpunnun cynepnosurmu. JlewcTsy| 4
MarHUTHOTO MOJIsl HA POBOJIHUKY ¢ TOKOM U JIBIKYIIuecs 3apsasl. Cuna Amnepa. Cuna JlopeHnd
2 DJIeKTPOMATHETU3M. DJIEKTPOMArHuTHast HHAYKUUs . CaMOUHAYKIIHS 2 T
2 DuaexTpomardHeTu3m. Konrponsnas padora 2 T
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No

HanMmenoBanue TeMBI O0mBeM,
pasmena MunoBannonHas Gopma
1 KpaTKOe comep KaHue 3aHATHS aKaj. 9acel
IUCIUAILINHEBI

3 " N 4
Kojaebanus u BoJiHbI. BosiHOBasi onTuka. M eansHpI rapMOHUYecKUi ociiuusiTop. CrioxkeHue
KoJIeOaHmii. Y paBHEHNE U XapaKTEPUCTHUKH BOJIH. DJIEKTPOMATrHATHBIE BOJTHBI

3 KoJie0anus u BoaHbl. BoJIHOBast onTHKA. 2
WuTepdepennns cera. UaTEpdhepomeTpsl.

3 KoJie0anus u BoHbl. BoJ1HOBas ONITHKA. 4 T
Hudpaxmus ceera. Meton 300 @penenis. JudpakunonHas pemieTka Kak ClIeKTPaNbHBIH puoop.

3 KoJie0anusi u BoJIHbL. BosiHOBasi ontuka. [lonspusanus ceera 2

4 Duznyeckas TepMoaMHamMuKa. JlapneHue raza ¢ Touku 3peHust MKT. Csi3b TEIIIOEMKOCTHU € 8 T
YHUCIIOM CTeTeHel cBOOOIbI MOJIeKyT rasa. [[peoOpa3oBaHre TEIIOTH B MEXaHHUYECKYHO paboTy.
Hukn Kaprao 1 ero Koo GUIHMEeHT N0JAe3HOr0 ASHCTBUA. DHTPOTIHSL.

4 Dusznueckas TepMoauHamMuka. Pacnpenenenue Makcseiia MOJIEKyJ UACATBHOTO Ta3a. 4 3K

Pacripenenenne bonbiiMana u Gapomerpuueckas GpopmyJia.
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No

HanmenoBanue tembl OobnewMm,
pasmena MunoBannonHas Gopma
Y KpaTKoe COJiepyKaHNe 3aHATHS aKaJ. 9achl
JTVCLUTUTAHBI
5 KBanroBas ontuka. TemioBoe n3nyuenue. XapakrepucTuku. OCHOBHBIE 3aKOHBI. Dopmyia 2
IInanka
5 KBanroBas ontuka. ®otorddexr. dpdpext Komnrona. 2 T
5 OcHOBBI KBAHTOBOIf MEXaHHUKH. 2
Bomnsl ne bpoitns. CooTHOLIEHUE HEOTIPEACTIEHHOCTEM.
5 OCHOBBI KBAHTOBO MeXaHUKH. 2 3K
BonnoBas dhyskms, e€ Gu3nvecKkuii CMBICT; CTaHAAPTHBIE YCIOBUS; YCIOBHE HOPMUPOBKH.
VYpasuenue lllpenunrepa
5 OCHOBBI KBAHTOBO MeXaHUKH. 2
OpnHOMepHbIE KBaHTOBOMEXaHn4eckue 3a1aun. CtyneHs, 6aprep.
5 OCHOBBI KBAHTOBOH MEXaHUKH. 4 T

OJIHOMepHI)Ie KBaAaHTOBOMCXaHHNYCCKUEC 3a1a4H. Hp?IMOerHBHaSI IIOTCHIIMAJIbHAA sIMa.
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No

HaumenoBanue TeMbl O0mBeM,
pasmena MunoBannonHas Gopma
1 KpaTKOe comep KaHue 3aHATHS aKaj. 9acel
JIUCLIUITUIAHBI
5 OCHOBBI KBAHTOBOI MEXaHHUKH. 4
MexaHWYeCKUI 1 MAarHUTHBI MOMEHT MHOTORJIEKTPOHHOTO aToMa. 3aCTPOKa AJIEKTPOHHBIX
000JI0YEK.
5 OCHOBBI KBAHTOBOI ONTHKH W KBAHTOBOI MexaHuKH. KoHTposbHAs paboTa. 2
6 OcHOBBI s1/1epHOI Pu3uKu U GU3NKH YJIeMEeHTAPHBIX YACTHIL 2

4.4.2. JlaGopaTopHble 3aHATHSA.

Ne Oo6wem, | [Ipumeuanue
HaunmeHnoBanue TeMsbl
paszena aKaj.
U KpaTKOe COZIepIKaHue 3aHATHS
JHMCIHMTUTAHBI Yackl
1 Mexanuka. Jlexyus: «OCHOBHBIE cBelleHUS 00 00paboTKe 2
HU3MEPEHUH B GPU3NUECKOM MPAKTHKYME)
1 Mexanuka. Beimonnenue naboparopHoii paboThI 1Mo 2
BBIYMCIIEHUIO TOTPELIHOCTEN
1 Mexanuka. BeimonHenne 2x n1abopaTopHBIX paboT 1o 6
MeXaHUKe
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Mexanuka. Komnoksuym

DJIEKTPOMarHeTH3M. 6
Brimonaenme 2-X 1a00paTOpPHBIX paboT IO JIEKTPOCTATHKE

U TIOCTOSTHHOMY TOKY

DIIEKTPOMArHETH3M. 6
Brimonnenne 2-X 1a00paTOpPHBIX paboT MO MarHeTU3MY

Ddusnyeckas TepMoarHaMuKa Brimonanenue 2-x 6
J1a00paTOPHEIX PabOT 1O (PU3UIECKON TePMOIUHAMHUKE.

Konebanus 1 BonHbl. BosiHOBast onTHKA. 12
BrimonHenne yetbipex 1abopaTOpHBIX paboT IO BOITHOBOI

OTITHKE

Konebanus 1 BonHbl. BosiHOBast onTHKA. 2
KomnnokBuyM 1Mo BOJTHOBOM OINTHKE

KganTtoBas ontuka. Beimonnenue 3-x 1abopaTopHbBIX padoT 8
10 KBAHTOBOM ONTHKE U CIIEKTPOCKOIIHN

KBanTosas ontuka. KoaaokBuym 2

4.5. CaMocTOosATeIbHAS PA00TA 00VYAIOIIIMXCH

Ne O0newM,
pazaena [Tepeuens BOITpOCOB AJIst aKaj. dopma KOHTPOJIS
JHACIUATUITUHBI CaMOCTOSITENILHOT'O U3YUEHHUS Yachl
1 MexaHnuka . JIBrKeHue Tel ¢ IepeMEHHOMH MacCo. 20 npoBepKa
JIBi>keHue B 1oJie LIeHTpabHbIX cuil. 3akoHbl Kernepa. CtonkHoBeHus Ten.  Heynpyroe u HHAUBUANYAJIBHBIX
a0COJFOTHO YIIPYTrO€ CTOJIKHOBEHHUE. 3a/[aHuH
2 OnekrpoMarHerusM. [Ipasuna Kupxroda. JIBrmxkeHne 3apsHkeHHBIX YaCTHIL B JICKTPHUECKUX U IIpOBEPKA
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MarHuTHbIX noysax. D¢ ¢ext Xoma u ero npuMeHenne.  JlnamMarHeTuku, napaMarHeTHKH U 20 MHIVNBUIYAIbHBIX
¢deppomarHeTuku. [ paHM4YHbIC yCIOBUS Ha IOBEPXHOCTHU pazjesia IByX MarHETHKOB. 3a1aHUN
3 BosHoBas ontrka HopManbHas U aHOMalIbHAsL JUCIIEPCHUH, PACCESIHUE, ITOTIIOIICHUE CBETA, 24 IIpOBEpKa
MOJIIPU3ALIMSL CBETA WH/AMBHUYaJIbHBIX
3alaHui
4 dusuyeckas TepMOIMHAMUKA Y paBHEHHE COCTOAHMS B TepMoanHaMuke IlepBoe Hauamo 18 MpoBepKa
TepMonuHaMuku. TemnoemkocTs. Y paBHeHne Maiiepa. Mzoxopuueckuii, n300apuuecKuii, UHIUBUIYAJIBHBIX
M30TePMUIECKHHA, aIna0aTHIECKUI MMPOLIECCH B UICATBHBIX Ta3ax 3a1aHUI
5 31
KganToBas ¢usuka. OmHOMEPHBIH NOTEHIHATBHBIN MOpor 1 6apbep. CIEeKTPhl MOJEKYIT poBepKa
WHINBUIYATBHBIX
3alaHui
6 20 MpOBEpKa
®dusuka sAapa v dIeMeHTapHbIX 4acTUIl. CITUH U MarHUTHBIA MOMEHT siipa. CBOMCTBA U OOMEHHBIN WHIMBHTY AJTbHBIX
XapakTep AAEpHbIX CWI. ECcTeCTBEHHAs U HCKYCCTBEHHAS paJUOAKTUBHOCTh. MICTOUHUKHN 3amaHui
paaHoOaKTUBHBIX M3ITydyeHUI. Paquon30TONHEIN aHaIN3. 3aKOHBI COXPAHEHUS B SIAEPHBIX
peaknusx.

5. llepevyeHb y4eOHO-MeTOAUYECKOTO 00ecnieUeHHs VI CAMOCTOATEIbHOI padoThl 00y4AIOIIMXCS 110 AUCHHUILIMHE.

Meromuueckie yka3zaHHs JUIS OOYYalOIIMXCs [0 OpPraHW3alldl CaMOCTOSATENBFHONH pa0OTHl MO JAWCIMIUIMHE, BKIIOYAs IEPEeYeHb TEM
CaMOCTOSTENILHON paboThl, (GOPMBI TEKYIIErO KOHTPOJIS IO JUCHUIUIMHE W TPeOOBaHHMS K HMX BBIMOJHEHUIO Pa3MEIICHbI B JIICKTPOHHON
uHpopMarmonHo-oopazosarensHoOi cpene CIIGI TU(TY) Ha caiire: http://media.technolog.edu.ru

6. ®oH/ OLICHOYHBIX CPEICTB sl IPOBEICHUsI IPOMEKYTOYHOM ATTeCTALUN

CBOEBpEMEHHOE BBHIMOJTHEHHE OOYYAIOIIMMCS MEPONPHUITHI TEKYIIEro KOHTPOJIS MO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) TMOPOTOBBIA YPOBEHB
(«yIOBIIETBOPUTEIHHOY») OCBOCHHS MIPETyCMOTPEHHBIX 3JIEMEHTOB KOMITETCHITHIA.
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Pe3ynbrarhl AUCHUIUIMHBI CYUTAIOTCS JOCTUTHYTBIMH, €CIU JJISI BCEX 3JIEMEHTOB KOMIIETEHIIMM MPEBBIIIEH (JJOCTUTHYT) MOPOTOBBIA YPOBEHb
OCBOCHMS KOMIIETEHLIUM HAa JAHHOM JTare.

[TpomMexxyTodHast aTTeCTAIUS 110 TUCIUTUIMHE TPOBOAUTCS B (hOpME 3aueTa v SK3aMeHa.

K cnaue 3aueta n1omycKarOTCs CTYI€HTBI, BBIMOJIHUBIINE Bce (DOPMBI TEKYIIETO KOHTPOJIS.

3aueT mpeayCMaTpPHUBAIOT BHIOOPOUYHYIO MPOBEPKY OCBOCHHUS MPEIYCMOTPEHHBIX 3JEMEHTOB KOMIICTCHIIMA W KOMIUICKTYIOTCS BOIPOCAMHU
(3amaHusIMK) ABYX BUJIOB: TEOPETUUECKHI BOIIPOC (7151 MPOBEPKH 3HAHUI) M KOMIUIEKCHAs 3a/1a4a (U1 IPOBEPKU YMEHUI U HABBIKOB).

[Tpu cnaude 3aueta, CTyIEHT IOJYy4YaeT TPU BOIIPOCA U3 MIEPEUHS BOIPOCOB, BPEMSI MIOJATOTOBKHU CTYAEHTA K YCTHOMY OTBETY - 710 30 MuH.
ITpumeprl BapuaHTOB BOIIPOCOB Ha 3a4eTe:

Bapuant Ne 1
1. MomMeHT UMIYJIbCA MATEPHATbHON TOYKH H MOMEHT MeXaHUYeCKOW CHCTEMBbI.

2. Ilose 06pa3oBaHo GeCKOHEYHOI PABHOMEPHO 3aPSKEHHOIi MJI0CKOCTHIO €
o - 2
IOBEPXHOCTHOI III0THOCTHIO 3apsiaa 10° Kia/m”. Onpenents pasHocTh

MOTEHI[HAJTIOB ABYX TOUYEK MOJISI, OTCTOSINIUX OT MJIOCKOCTH HA PACCTOSTHUSAX S U
10 cm.

[Tpu cnave sKk3aMeHa, CTYACHT MOJIYy4aeT TPU BOIIPOCA U3 NEPEUHs BOIPOCOB, BPEMsI TOATOTOBKH CTYJIEHTA K YCTHOMY OTBETY - 710 45 MUH.
[Tpumep BapuaHTa BOIPOCOB Ha IK3AMEHE:

Bapuant Ne 1
CBs13b MeKAY CUJION M MOTeHIHANbHOM SHepruei. I'paanenT ckajasipHoi GpyHKIMHU.

2. 3axon buo — CaBapa — Jlanjiaca u ero npuMeHeHue K pacyéTy MarHMTHOIO TOJIsI
NPSIMOJTHHEITHOT0 MPOBOJHUKA C TOKOM.

3. DBeckoHeyHasi TJI0CKOCTHL HeceT 3apsii, PAaBHOMEPHO pacnpefejJeHHbIH ¢
NMOBEPXHOCTHOH IUIOTHOCTHIO 1 mkKna/m’, Ha HEKOTOPOM PACCTOSIHUM OT ILJIOCKOCTH
napaJjuieJibHO el pacmojo:keH Kpyr paguycoM 10 cM. BbIYHCJIUTH MOTOK BEKTOpa
HANPSKEHHOCTH YJICKTPUYECKOr0 MOJIsl Yepe3 3TOT KPYT.
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®DoH/T OIIEHOYHBIX CPEJICTB 10 AUCIUIUTHHE npescTasieH B [Ipunoxennn Ne 1

PeBynBTaTBI OCBOCHHA AHUCHUIIIIMHBI CUHUTAIOTCA JOCTUIHYTBIMH, €CIIM IJId BCEX J3JICMEHTOB KOMHGTCHHI/Iﬁ JAOCTUTHYT HOpOFOBBIﬁ YPOBCHB
7
OCBOCHHA KOMIICTCHIIMU HAa JAHHOM 3TallC — OLCHKA «YAOBJICTBOPUTCIBHO» .

7. IlepevyeHb y4eOHbIX U3IAHUH, HEOOXOAMMBIX /IJISl 0CBOCHUS THCHMUILINHBI.

a) mevyaTHble U3AHNUSI: @) OCHOBHAs JIUTEpaTypa:

1.

CagenbeB,l1.B. Kypc o6meii pusuku : B 4-X KH. : yueOHOe niocodue / U. B. Casenbes. - 5-e uzn., uctp. . - CI106. ; M. ; Kpacuonap :

Jlanb, 2011. - (YueOuuku 1uis By30B. CrienuanbHas autepatypa) (Knaccuueckas yueOHas nureparypa no Qpusuke).
T. 1 : Mexanuxka. - 2011. - 336 c.

CagenweB,l.B. Kypc o0uieit ¢pusuku : B 4-x kH. : yue6Hoe mocobue / U. B. CaBenwes. - 5-e uzna., ucmp. . - CII6. ; M. ; Kpacnoxap :

Jlanb, 2011. - (YueOuuku 1uis By30B. CrenuanbHas autepatypa) (Kinaccuueckas yueGHas nuteparypa no Qpusuke).
T. 2 : DnekrpudectBo u MaraeTusM. - 2011. - 342 c.

Cagenbes,l.B. Kypc o6mieit pusuku : B 4-x kH. : yaeoHOe mocodue / Y. B. CaBenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacaoxap :

Jlanb, 2011. - (YueOnuku i By30B. CriennanibHas nureparypa) (Knaccuueckas yaeOHas mureparypa o Qpusuke).
T. 3 : MonexymsipHas ¢pu3uka u TepMonnHamuka. - 2011, -208 c.

Cagenbe,1.B. Kypc o6meit ¢pusuku : B 4-x kH. : yueOHoe nocobue / . B. Capenbes. - 5-e uzn., ucnp. . - CII06. ; M. ; KpacHozgap :

Jlanb, 2011. - (YueOuuku 1uis By30B. CrienuanbHas autepatypa) (Knaccuueckas yueOHas nuteparypa mo Qpusuke).
T. 4 : Bonusl. OnTuka. - 2011. - 251 c.

Cagenbes,1.B. Kypc ob6meit ¢pusuku : yuebnoe nocodue / M. B. Caenbes. - 5-e u3a., ucmp. - DneKTpoH. TekcToBble naH. - CI10. ; M. ;

Kpacuonap : Jlans, 2011. - (YueOuuku 11t By30B. CriennaibHas TUTEPATypa).
T. 1 : Mexanuka. - 2011. - 352 ¢.(OBC «JIauby)

CagenneB,l.B. Kypc obmieit ¢pusuku : yaedbnoe nocodue / . B. CaBenbeB. - 5-¢ u3f., ucnp. - IIeKTpoH. TeKkcToBbIe naH. - CII6. ; M. ;
Kpacnonap : Jlanp, 2011. - (YueOHuku 1i1st By30B. CnenmanbHas qureparypa). T. 2 : DmekrpuuectBo M MarHeTusM. - 2011, - 352 c. ( OBC

«JIanbY)

Cagenbe,I.B. Kypc o61meit ¢pusuku : yuebnoe nocodue / 1. B. CaBenbes. - 5-e u3a., ucmnp. - DneKTpoH. Tekcrosble naH. - CI10. ; M. ;
Kpacnonap : Jlanp, 2011. - (Yuebuuku s By30B. CnenuanbHas aureparypa). - T. 3 : MonekynsipHas ¢usnka u TepMmoauHamuka. - 2011, -

224 c. ( 9bC «Jlanby).

" Mot TIPOMEKYTOYHOM aTTeCcTalluu B popMe 3a4€Ta — «3aUET».
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10.

11.

12.

13.

14.

15.

16.

17.

CagenneB,l1.B. Kypc o6mieit dusuku : yuednoe nocodue / 1. B. CaBenbes. - 5-¢ u3., ucnp. - IEKTPoH. TeKcToBbIe AaH. - CII6. ; M. ;
Kpacnonap : Jlane, 2011. - (VueOuuku ais By30B. CnenuanbHas quteparypa). T. 4 : Boaasl. Onrtuka. - 2011, - 256 c. ( 9BC «Jlanby).
CagenneB,l1.B. Kypc o6mieit dusuku : yuedHoe nocodue / 1. B. CaBenbes. - 5-¢ u3., ucnp. - IEKTPoH. TeKcToBbie AaH. - CII6. ; M. ;
Kpacnonap : Jlane, 2011. - (YueOuuku as By3oB. CnenuanbHas nuteparypa). T. 5 : KBanToBas ontuka. ATomHas ¢puzuka. Gusnka TBEpAOro
Tena. GU3nKa aTOMHOTO sifjpa U dneMeHTapHbIX dactull. - 2011. - 384 c. ( OBC «Jlanby).

b) nonoaHuTENILHAS JIUTEpPATYypAa:
CagenneB, M1.B. COopHHK BOMPOCOB M 3a/ay 1o oOmiei ¢puszuke : yuebHoe mocodue mis By30B mo HampasiaeHusM 510000 "EcrecTBeHHBIC

Hayku u matematuka', 540000 "Ilegarormyeckue Hayku'", 550000 "Texuuuyeckue nHayku" / M. B. CaBenbeB. - 6-¢ u3n., crep. - CII6. ; M. ;
Kpacnonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc obmieit ¢usuku : yueOHOe nmocoOue A By30B MO TEXHUYECKUM HAMPaBIECHUSM MOJITOTOBKU U crenuanbHocTaM/ M.I.
Banumes, A.A. Ilos3Hep. - 2-e u3n., crep. - CII6.; M.; Kpacnonap: Jlans, 2010. - 573 c.- (YueOHuku /uig By30B. CrieriuanbHas JuTepaTypa)

bonnapes b.B., Kypc o6eli ¢pusmku : yaeOHUK A OakanaBpoB : yueOHOe mocoOue JIsl BHICIINX TEXHUYECKUX y4eOHBIX 3aBEIeHHM : B 3 T. /
b. B. bounapes, H. I1. Kanamnukos, I'. I'. Cniupun. - 2-e uzn. - M. : FOpaiit, 2013. - (bakanaBp. YraoyOnennsiit kypc). Ku. 1 : Mexanuka. -
2013.-353¢.

CraposuxoB, M.I. Benenue B skcriepuMeHTaNbHy0 pusuky : yuebnoe nocodue/ M.U. Craposukos. - CI16.; M.; KpacHonap: Jlanb, 2008. -
235 c. - (YueOuuku 11t By30B. CrieriuanbHasi TUTepaTypa).

@upranr, E.B. PykoBoiCTBO K peLIeHHIO 3a/1a4 110 Kypcy oouieil pu3uku : yuebHoe mocodue st By30B [0 TEXHUUECKUM M TEXHOJIOTMYECKHM
HanpasieHusM u crenuanbHocTsiv/ E.B. @upranr. - 3-e usn., crep.. - CII6.; M.; Kpacuomap: Jlansb, 2009. - 348 c. - (YueOHUKHU A BY30B.
CrnenuanbHas IUTEpaTypa).

N3yueHue BpalleHUs IJIOCKOCTH MOJIIpU3allMu cBeTa : MeToauueckue ykaszaHusi K j1aboparopHoil padore Ne 57 / C.B. Xorynnosa, B.B.
bnarosemenckuii, b.b. bonotos, B.H. Cxo6enes ; CIIOGI TU(TVY). Kad. obur. ¢usuku. — CIIO. : [6.1.], 2015. — 22 c.(Db)

[TpoBepka 3akoHa Mamioca : Meroanyeckue ykaszaHusi kK JaboparopHoit padore Ne 56 / C.B. Xorynnosa, B.B. bnarosemenckuii, b.b.
Bbonoros, B.H. Cko6enes ; CIIOI TU(TY). Kad. obmr. pusuku. — CII6. : [6.1.], 2015. — 18 ¢. (OB)

bnarosemenckuii, B.B. MccienoBanue cieKTpoB MOTJIONIEHUSI pACTBOPOB OPTaHUYECKUX MOJIEKYI: MeTonueckne yka3anus K JabopaTopHOi
pabote Ne 90 / B.B. bnarosemenckuii, A.B. benskos, C.B.Xorynmosa; CII6I TU(TY). Kad. o6m. ¢pusuxu. — CII6. : [6.1.], 2015. — 16 c. (Ob)

18. Asepmuna, I'.I". M3ydeHnune aucrnepcuu CBeTa B BellecTBe . MeToaudeckue ykasaHus K jaboparopHoit padore Ne 68 /.. Apepmuna, A.B.

19.

bensaxos, O.I1. lllycrpora ; CIIGI TU(TYVY). Kad. obmr. ¢pusuku. — CII6. : [6.1.], 2014. — 18 ¢. (Ob)

Janunpuenko, B. . Onpenenenne oTHOMEHHs 3apsiia JIEKTPOHA K €r0 Macce C MOMOIIBI0 MarHETPOHA | METOAMYECKHE YKa3aHUs K
nabopartopnoit padbore Ne 33 / B. I'. lanunpuenko, JI. H. Kayposa ; CIIOI' TU(TVY). Kad. obmr. dusuku. - CIIO. : [6. u.],2014. - 21 ¢. (Ob)
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20.

Bonotog, b.b. fIBneHus 3neKTpoOMarHMTHOM MHIYKIIMA U CAMOMHIYKITMHY | METOIMYECKHUE YKa3aHus K JjaboparopHoit padore Ne 39 / b. b.
bonotos, A. B. bensxos, O. I1. Illycrposa ; CIIGI' TU(TVY). Kad. obmr. ¢pusuku. - CII6. : [6. u.], 2014. - 23 c. (Ob)

21. XepHosoiui, A.U. M3mepenne IJIMHBI CBETOBOW BOJIHBI MPH MOMOIIU TU(DPAKIIMOHHONW PEHIETKH : METOAUYECKHE YKa3aHUs K J1abopaTopHOM

22.

pabote Ne 54 / A. 1. XKepuosoii, C. B. [psuenko ; CIIOI' TU(TY). Kad. o6m. ¢pusuku. - CII6. : [6. u.], 2014. - 22 ¢. (Ob)

Hccnenoanne rupockonudeckoro 3gdexra [Texct]: Meroauueckue ykazanus K jadopatopHoii padore / B.I'. Jlanunpuenko, C.B. [Ipsuenko,
A.N. Kepnoroii, 10.P. Pynakos; CIIOI' TU(TVY). Kad. o6m1. ¢usuxu. — CII6. : [6.1.], 2013. — 15 c. (Ob)

23. Yubucos, A.I'. ®otoanekrpuueckuii 3pdexr [Texer] : Meroaudeckue ykazanus K yabopatopHoit pabore Ne 59 / A.I. YubGucos, O.IL

Iyctposa, B.B. biaropemenckuii ; CIIOGI TU(TY). Kad. o6m1. duszuku. — CIIO. : [6.1.], 2013. — 17 c. (Ob)

24. Yubucos, A.I'. OnpeeneHrne TOPU30HTATILHON COCTABIISAIONIEH MArHUTHOTO OIS 3eMitd : MeToIndecKie yKa3aHus K JlabopaTopHoii pabote No

25.

26.

217.

28.

29.

30.

31.
32.

33.

31/ A.I'. Yubwucos, JI.H. Kayposa, O.I1. lllyctpoa, B.B. ; CIIGI' TU(TY). Kad. o6m1. puszuku. — CII6. : [6.1.], 2013. — 18 c. (OB)

Hanmeuenko B.I'. UccnenoBanue HEKOTOPBIX 3aKOHOMEPHOCTEH AJIeKTposin3a : MeToaudeckue ykazaHnus K jadoparopaoii padote Ne 30 /B.T.
Haamnsuenko, A.I'. Ynbucos ; CIIOGI TU(TY). Kad. o6m. dusuku. — CII6. : [6.1.], 2012. — 18 c. (OB)

Mexanwnka : Meroanueckue yka3zanus K 1adoparopHem padoram / B. I'. Jaamneuenxko [u ap.] ; CIIOI TU(TY). Kad. o6m. usuku. - CIIO. : [6.
n.],2012. — 64 c. (Ob)

XotynnoBa, C.B. M3yuenue 3akoHOB TeruioBoro m3nydenusi [Tekcr] : Meroanueckue ykazaHusi K jaboparopHoit pabore Ne 58/ C.B.
XotynnoBa, B.B. brarosemenckuii, B.H. Cxo6enes ; CIIOI TU(TVY). Kad. o6mr. ¢puszuku. — CIIO. : [6.1.], 2012. — 20 c. (Ob)

Xotynmora, C.B. M3ydenne snekTpocTaTHUeCKUX TMoJIeH Ha Mojenu . MeTtoaudeckne ykasanus K jJaboparopHoit padore Ne21 / XoTyHIioBa
C.B.,bnarosemenckuii B.B., Ckobenes B.H. ; CII6I TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2012. — 15 ¢. (OB)

Benenue B ¢uznueckuii npaktukym. O0paboTka pe3ynbTaToB M3MEpEHHUH : yueOHOoe mocolue i CTYIEHTOB 3a04HOM (popmbl 00ydeHus /
b.b bonotos [u ap.]; nox pea. B.B. Kammera. — CII6: Cunres, 2009. — 15 ¢.(9b)

Bonskenmreiin, B.C. COopHuK 3a1a4 mo o0miemMy Kypcy ¢usuku: yued. mocodue ans Texd. By30B / B.C. Bonpkenmreitn — CI16.: Kamkubrit
mup, 2005. — 326¢.

Hetnad, A.A. Kypc dusuku : Yuebnoe mocooue nist BTy30B / A.A. letnad, b.M. ABopckuii. — 5-e uzn., crep. — M.: Academia, 2005. — 720 c.

OnektpuuectBO : COOpHUK MeTOIWYEeCKHX YyKazaHui k sabopatopHsiM pabortam / CIIGI'TU(TVY). Kad. obm. ¢usuxum ; nmox pen. H.I.
Mocksuna. — CII6.: [6.1.], 2006. — 56 c.

WBanoB, A.Jl. MonekynspHas ¢usuka: Metoguueckue ykasaHus K jJabopatopHbiM pabotam / A.Jl. MBanos, B.B. Kammer, B.b. Ocraes;
CII6I'TU(TY). Kad. oom. ¢pusuku. — CII6. : [6.1.], 2005. — 49 c.
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34.

HccnenoBanue moynmpoBOTHUKOBOTO auoaa : Meroaudeckue ykasaHus K JlaboparopHoi padote Ne 25 / T.A. dynuukoBa, B.b. Ocraimes,
10.A. VBanog, B.B. Kammer ; CIIGI' TU(TY). Kad. o6m. pusuku. — CII6.: [6.1.], 2005. — 20 c.

35. lynaukoBa, T.A. Onpenenenue TeMrepaTypbl HUTH JaMITbl HaKalIWBaHUs : MeToaudeckue ykazaHus K JlabopartopHou padore Ne23/ T.A.

Hynuukoa, B.b. Ocrames ; CIIOI' TU(TY). Kad. o6m. ¢pusuku. — CII6.: [6.1.], 2011. — 10 c.

36. lynaukoBa, T.A. M3yueHnue pe3oHaHca TOKOB M HanmpsokeHHH : Metoandeckue yka3aHus K JaboparopHoil pabote Ne 40/ T.A. Jlyanukosa,

B.B. Ocrames ; CITOGI' TU(TY). Kad. o6m1. ¢usuxu. — CI16.: [6.1.], 2011. - 11 c.

37. AynaukoBa, T.A. MaTtepdepenmus cBeta B TOHKHX IuieHKax. [lomockl paBHOU Tommmubl. Kombiia HeioroHa : Meroauyeckue yka3aHUs K

naboparoproit padore / T.A. lynaukoa, B.b. Ocrames ; CIIOI TU(TY). Kad. o6mr. ¢pusuxu. — CII6.: [6.1.], 2011. — 10 c.

38. lynuukosa, T.A. M3yuenune maTEpPEepeHINN cBETa NpU momoum ounpusmel OpeHens : Meronnveckne ykazaHUs K JIabOpaTopHOW padoTe

39.

Ne52 / T.A. lynaukosa, B.b. Ocrames ; CIIOI' TU(TY). Kad. obm. ¢puzuku. — CI16.: [6.1.], 2011. — 14 c.

bonoros b.b. fIBneHus 251eKTpOMarHUTHOW WHAYKIIMK U CAMOMHAYKIMK: MeToanueckue ykasanus K tabopatopHoil padote /b.b. boioTos, A.
B. bensikos O.I1. lllyctposa ; CITOGI TU(TY). Kad. o6m1. ¢usuku. - CII6. : [6. u.], 2014. - 23 c. :

40. MexaH#Ka IMOCTYMATSIBFHOTO U BPAIIATEIbHOTO JABKeHUs : yaeObHoe nmocodue / O. I1. [llycrposa [u ap.] ; CIIGI TU(TY). Kad. obm. ¢pusukw. -

41.

42.

43.

44,

45.

CII6. : [6. u.], 2018. - 29 c.

Mexanuka konebarenpHOro aBrxkeHus : yaeoHoe mocodue / . A. Kysuos [u ap.] ; CIIGI TU(TVY). Kad. obur. ¢uzuku. - CII6. : [6. u.],
2018. - 22 c.

N3yuenue raapaHoMeTpa. Mcnoab3oBaHue ero B kKauecTse amrepmerpa u BoiabTMmerpa : [Ipaktukym / b. b. bonoros [u np.] ; CIIOI' TU(TY).
Kad. o6m. ¢usuxu. - CIIO. : [6. u.], 2017. - 21 c.

N3yuenue cnektpa aroma Bogopoaa : [Jlabopatopnas padora Ne 61] : Ilpaktukym / C. B. Xotynuosa [u ap.] ; CIIGI' TU(TY). Kad. o6mr.
¢uzuku. - CII6. : [6. 1.],2017.- 17 c.

bnarosemenckuii, Branumup BacuinbeBuu. M3ydeHne CieKTpOB MPOMYCKaHUs HHTEP()EPEHIIMOHHBIX U CTEKJISTHHBIX CBETO(PMIBTPOB [] :
yuebHoe ocobue / B. B. bnarosemenckuii, C. B. Xotyniona, b. b. bonoros ; CIITGI TU(TY). Kad. o6m1. ¢pusuku. - DneKTpoH. TEKCTOBbBIE /IaH.
- CII6. : [6.1n.], 2019.-18 c.

[Myctpoa, Onsra [lerpoBHa. I'pagynposka Mmonoxpomaropa : [Ipaktukym / O. I1. Hlyctposa, A. B. bensixos, A. JI. UBanos ; CIIGI' TU(TY).
Kad. o6m. ¢usuxu. - CIIO. : [6. u.], 2016. - 18 c.

46. XepHoBoii, Anekcanap MBanoBuu. M3Mepenne HaMarHW4eHHOCTH BEILIECTB METOJIOM S,IEPHOIO MarHUTHOTO pe3oHaHca [] : yueOHoe mocobue /

A. U. Kepnosoii, C. B. [Ipssuenxko ; CIIOI' TU(TY). Kad. obur. pusuku. - nekTpoH. TekctoBbie qaH. - CII6. : [6. u.], 2019. - 21 c.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BB%D0%B0%D0%B3%D0%BE%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

47. Uponos, U.E. Mexanuka : OcHoBuble 3akoHbl / U.E. Uponos. — 7-e u3a., crep. — M. : BUHOM. Jlabopartopust 3nanuii, 2005. — 309 c.

48. Uponos, N.E. Bomrossie niporteccs : OcHoBHbIe 3akoHbI / ULE. UponoB. — 2-¢ u3z., nomn. — M.: BUHOM. JlaGopatopus 3uanuii, 2004. — 263 c.
49. Uponos, N.E. ®usuka makpocuctem : OcHoBHbIe 3akonbl / WL.E. Uponos. — 2-¢ u3n., non. — M.: BUHOM. JlaGopatopus 3nanuii, 2004. — 207 c.
50. Uponos, N.E. KpanToBas ¢uzuka : OcHoBHble 3akoHbl / U.E. Uponos. — 2-¢ uza., nomn. — M.: BUHOM. JlabopaTtopust 3nanuii, 2004. — 256 c.

51. Uponos, U.E. Dnexrpomaraernsm : OCHOBHBIE 3aKOHBI: yueOHOe rtocodue st By3oB / M.E. UpoaoB. — 5-¢ uzn. — M.: BUHOM. Jlabopatopus
3Hanui, 2006. — 319 c.

52.Yepros, A.I'. 3agaunuk no ¢usuke : YueOHoe mocodue s BTy30B / A.I'. UeptoB, A.A. BopoOweB. — 8-¢ u3a., mepepad. u gom. — M. :
duzmariur, 2008. — 640 c.

8. IlepeveHb 3/1eKTPOHHBIX 00Pa30BaTeJbLHBIX PECYPCOB, HEOOXOAMMBIX /IJIsI OCBOEHHS T CHHUIJIMHBI.

window.edu.ru; school-collection.edu.ru; globalphysics.ru

9. MeToauueckue YKazaHus 1JIsd oﬁyqamumxcn 0 OCBOCHUIO JHUCHMUIIJINHBI.

Bce Bunbl 3aHaTHil 0 tucuuinae «PU3uKa» MPOBOJISATCS B COOTBETCTBUU ¢ TpeOoBaHusaMu cieaytomux CTII:

CTII CIIOI'TH 040-02. KC YKIB. Buas! yueOnbix 3anstuid. Jlekuus. OOmue TpeOoBaHuS;

CTO CIIoI'TH 018-2014. KC YK/IB. Bunpl yueOnbIx 3ansatuil. CeMHHaphl U npakTudeckue 3aHsaTus. OOuiue TpeOoBaHUs K OpraHu3aluu 1
IIPOBE/ICHUIO.

CTII CII6I'TU 048-2009. KC YKB/I. Buabl yueOnbIx 3ansaTuil. CamocTosTenbHas miaHupyemas padora cTyieHToB. OOmume TpeGoBaHUS K
OpraHM3ally U IPOBEJCHHUIO.

[TnanupoBaHue BpeMeHH, HEOOXOJUMOI0 Ha U3y4YeHHE JTAHHON TUCLMIUIMHBIL, JIy4Ille BCErO OCYLIECTBIATh HA BECh CEMECTp, MpeaycMaTpuBas
IIPU 3TOM PETYJIIPHOE MOBTOPEHHUE MPOIIEHHOT0 MaTepHarna.

OCHOBHBIMH YCIIOBUSIMH NPaBHJILHOW OpraHU3aI[MK Y4eOHOTO Mpoliecca /Ui CTYACHTOB SBIISETCS:

IUIAHOBOCTH B OpraHu3alluu yu4eOHON paboThl;

CEpbe3HOE OTHOIIEHHE K U3Y4EHHUIO MaTepuana;

MOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsTus CTYACHT NOJIKEH NPUXOAUTh, UMES 3HAHUS 0 YK€ U3YYEHHOMY MaTepHaiy.

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIA, MCIOJIb3yeMbIX PH OCYIIECTBJIEHHH 00Pa30BATEIBLHOIO MPoIecca M0 AUCHUIIMHE.
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10.1. UudopManOHHBIE TEXHOJIOTHH.

B yueOHOM mporecce o AaHHOW AMCLHUILIMHE NIPETYCMOTPEHO MCII0JIb30BaHNE HH(POPMALIMOHHBIX TEXHOJIOIUH:
YTEHUE JICKIUHI C UCII0JIb30BAaHUEM CIIANI-TIPE3CHTALUMH;

B3aUMO/IEHCTBHE C 00YyYaIOLMMUCS IOCPEICTBOM JIEKTPOHHOM MOYTHI.

10.2. IIporpammHoe oGecreyenne’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl 1aHHBIX U HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.
ba3er mannbix Scopus u Web of Science.

11. MaTepI/IaJIbHO-TeXHI/I‘{eCKOC o0ecrneyeHue 0CBOECHUS AUCHUIIJIMHBI B X0€ peajiu3anuu 06pa30BaTeJ’le0ﬁ l'[pOl"paMMblg.

Kadenpa obmieit ¢pusuku pacnonaraetr MaTepuaibHO-TEXHUUYECKOM 0a30ii, obecrieunBarolieil mpoBeieHrne BceX BUIOB 3aHATUH. B
pachopsKeHUH CTYJIEHTOB UMEIOTCS

1. - nBe ayauTOpHUM Ul IPOBEIECHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATUH, OCHAILICHHbIE HHTEPAKTUBHBIMH JJOCKAMU;
2. -KOMITBIOTEPHBIN KJlacc, COCTOSANIMA n3 10 KOMITBIOTEPOB ¢ BBIX0/10M B IHTEpHET;

3. -obopynoBaHHas 1a00paTOPHS VT IPOBEACHUS (PU3HMUECKOTO MPAKTUKYMA

12. OcoOeHHOCTH 0CBOEHMS IUCHUIIIMHbI HHBAJIUAAMH U JIMIAMHU C OTPAHMYEHHBIMHU BO3MOKHOCTSMHU 3/10POBbSI.

21.]'[5[ HHBAJIMAOB W JIMI] C OIpaHUYCHHBIMH BO3MOXHOCTAMU y‘-Ie6HI)Ie mponecc OCymeCTBIIACTCA B COOTBETCTBUU C ITonoxenuem 00
opraHuzanuu y4eOHOro mporiecca Juis oOy4yeHHs MHBAJIUAOB M JIMIl C OpaHUYEHHBIMH BO3MOXKHOCTSAMH 3710poBbs CIIOI TU(TY), yTBepkaeHHbIM
pextopom 28.08.2014.

® B pasmene 0TOGPakArOTCSs KOMIUIEKTHI JIHICH3HMOHHOTO H CBOOGOJHO PACHPOCTPAHSEMOr0 MPOTPAMMHOTO OOECIIEUEHHs, B TOM HYHCIE OTEYECTBEHHOTO MPOM3BOICTBA,

HE00X0UMOTo JUIsl 00ecTedeH s TUCITUTUTHHBI
°B pasnene otoOpakaeTcsi COCTaB MOMENICHUH, KOTOPBIE MPEACTaBISAIOT cO00H y4eOHbIe ayTUTOPUHU sl IPOBEACHUS YIeOHBIX 3aHITHHA, MPEAYCMOTPEHHBIX 00pa30BaTeIbHON

MIPOTPaMMOii 1T0 TUCUIUIUINHE, OCHAIIICHHBIE 000PYIOBaHNEM 1 TEXHHYECKIMH CPEIACTBAMHU O0yICHUS.



[Ipunoxxenune Ne 1
K pa0oueil mporpaMmme JUCLHUILTUHbI

DoH/1 OLIEHOYHBIX CPEJACTB
JJIS1 IPOBe/eHH S MPOMEKYTOUYHOM aTTeCTAIMH 10

aucouminae «dOuznkay

1. TlepeyeHb KOMIETEHUHH U 3TANOB UX (hOPMHUPOBAHHUSI.

Wnanexc

Coz[epn(aHHelo Sran GopMupoBanus
KOMIIETCHLIUI

OIIK-4 CriocoOHOCTP TUTAHUPOBATh PA0OTHI XUMHYECKON IIPOMEKYTOYHBIN
HAaIpaBJICHHOCTH, 00pabaThIBaTh M HHTEPIPETUPOBATH
MIOJTy9YECHHBIE PE3YIIBTAThI C UCIIOIb30BAaHUEM
TEOPETHYECKUX 3HAHHUH U MPAKTUIECKUX HABBIKOB
peIIeHNs] MaTeMaTHIeCKUX U (PU3NYECKHX 3a/1a4.

OIIK-6 CriocoOHOCTb MPECTABIIATh PE3YyIbTaThl CBOEH PabOTHI B IIPOMEXYTOUHBIN
YCTHOM M MMCbMEHHOH (pOpME B COOTBETCTBUU C HOpMaMU
U TpaBWJIaMH, IPUHATHIMU B IPO(EeCCHOHAIBHOM
cooOuiecTse.

[1K-4 CnocoOHOCTh MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE |  MTPOMEKYTOUYHBIN
3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHSI XUMUYECKON HAyKH
MIPY aHaJIN3€ MOJYyYEHHBIX Pe3yJIbTaTOB.

I1K-5 CnocoOHOCTh TONTy4aTh M 00pabaThIBaTh PE3yIbTaThl MIPOMEKYTOUHBIN
HAYYHBIX IKCIIEPUMEHTOB C TIOMOIIBI0 COBPEMEHHBIX
KOMITHFOTEPHBIX TEXHOJIOTHIA.

10 7KupHbiM mpudTOM BBIIETACTCA Ta YaCTh KOMIIETEHIINH, KOTOpas (GOPMHUPYETCS B XOJ€ M3YUCHHUS TAaHHON JUCHUIUIMHBEI (€CTIH KOMIIETEHIMS OCBAMBACTCS ITOJHOCTBIO, TO
(bparMeHTBI HE BBIIEIISIOTCS).

" Sran (hopmMupoBanns KomreTeHIUU BeIOupaetcs 1o 1. 2 PIIJ] u yuebHOMY mimaHy (Ha49aidbHBIN — €CIIM HET MPEIIECTBYIOMINX JTUCIUIUIMH, HTOTOBBIN — €CIIH HET MOCIIeAYIOINX
JMUCIUIUTAH (MITH KOMIETeHIUS He GopMHpYyeTcs B Xoe MpakTuku win [ M1A), mpoMeXyTOYHBIH - Bce APyTHe)
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2. lloka3aTe/iu U KPUTEPHHU OLlEHMBAHUS KOMIIETEHI[HIl HA Pa3JIMYHBIX 3TaNaX UX (OPMUPOBAHUS, IKAJIA OLlEHUBAHUS

Kon u HaumeHoBaHue ITokazatenu chopMUPOBAaHHOCTH Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
MH/IUKATOPa TOCTIDKCHHUS (IecKpHUITOpHI) OLICHUBAHHS (omEcaHue BBIPQKEHHOCTHU ACCKPUIITOPOB)
KOMIIETCHIIUH
«Y/IOBIICTBOPUTEIIHHO «XOPOLIO» «OTIMYHO»
(TmoporoBEIit (cpemumit) (BBICOKHI)
OTtBeThI Ha | [lepeuncnser [Tepeuncnser [Tepeuncnsaer
[lepeuncnser npusHaku | Bonpockl  Nel-16, | mpusHaku MIPU3HAKU MPU3HAKU
UACHTUDUKAIIH dusmaeckux | 23-45, 67-83, 95- | nnentudukanun UIACHTH(DHUKAITIH uACHTH(DUKAIIH
SBITCHIA 96, 106-118, 155- (1)H3I/Iqe£:KI/IX (1)I/I3I/IIICSKI/IX @HSHHGSKHX
OIIK-4.1. Mcnonb3yeT 158 k 3auery W | ABIEHUH C | sSIBJICHUU ABJICHUHI oe3
0a30BbIC 3HAHUA B Nel7-20, 45-66, 84- | omnbOkamu. 0e3 omnooK. omnooK.
00IacTH MaTEMaTHKH 1 91, 99-96, 106-118, MoxeT TpPHUMEHHUTH
usmxu pu . 155-157,176-188 k S5TH  3HAHWUS  JUIS
MUIAHAPOBAHHH PaboT SK3aMeEHy perenus
XUMHYECKOU
WH)XXCHEPHBIX 3a7a4
HaIPaBJICHHOCTH
IIpaBunsHO OpMYJIUpPYET
p (popmympy dopmynupyer IIpaBunsHO IIpaBunsHO
OCHOBHbIE  3aKOHBI  (H3HKH, OCHOBHBIE  3aKOHBI | GOpMyIUpyeET bopmynupyer
OIMCHIBAIOIIHC usmaeckue ¢buzukn C | OCHOBHBIC  3aKOHBI | OCHOBHBIE  3aKOHBI
SIBJICHUS U TIPOLIECCHI; ommnbOKamu, mytaetcs | ¢puzuku. HaspiBaer | puzukun u obnactu
HazsiBaeT OrpaHUYCHUSA B obnactu OIrpaHUYCHUA nux MMPUMCHCHUA.
NpPUMEHEHHS 3aKOHOB, MIPUMEHEHHUSI MIPUMEHEHUS [TpuBoauT NpUMEPHI
TpueoauT pHUMEpEL 3aKOHOB. 3aKOHOB C | IPUJIOKEHUS
HEOOIbIINMHU 3aKOHOB (pU3HKU B
MIPUJIOXKEHUST 3aKOHOB (U3HUKH B o
. HETOYHOCTSIMHU. IPAKTUYECKON
HPaKTHICCKON ACATCIBHOCTH [IpUBOAMUT TIPUMEPHI | JEATEIHLHOCTH.
(3.1.1) MIPUIOKEHUS
3aKOHOB (DU3HUKH B
[IPaKTUYECKOU
NESATEIbHOCTH.
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HNwmeer [Tepeuncnser [lepeuncnser
Obbscuser OCHOBHBIC npeacTaBieHue o | GpyHaaMeHTanbHble | (pyHIaMeHTaIbHbIE
HAOII0/aCMbIC  MPUPOJHBIC | byHIaMEHTaIbHBIX B3aUMOICIICTBHS; B3aUMO/IEIICTBHUS;
[TEXHOTCHHBIC ABICHI U s dexTel B3aUMOJEICTBUSIX; 00BACHAET B OOLIMX | QHAIU3UPYET
c  HO3uLnH q’yHHaMeHTaUHBHI’Df IyTaeTcs B aHAIU3€ | YepTax 3aKOHOMEPHOCTH B
(busuueckux B3aUMOJICHCTBIH 3aKOHOMEPHOCTEH B | 3aKOHOMEPHOCTH B | HAOIIOJaE€MBIX
(V.1.1.1); HaOJI01aeMBbIX Ha0JII01aeMBIX IPUPOIHBIX u
IPHPOTHBIX U | IPUPOIHBIX U | TEXHOT'€HHBIX
TE€XHOT'€HHBIX TEXHOTEHHBIX ABJICHUSAX C MMO3ULUN
SIBJICHUSIX. SBJICHUSX. (G yHIaMEHTaIbHBIX
bU3UIECKUX
B3aNMOJICUCTBHH .
OIIK-4.2. [aeT onpeneneHuss OCHOBHBIX OTBeThI Ha | Haer onpenenenus | Jaer onpenenenus | [IpaBunbHO aeT
OOpabatbIBaeT 1aHHbIE ¢ | GU3MUECKHX BETMYHMH, OOBACHAET UX | Bompockl  Nel-16, | OCHOBHBIX ()M3MYECKUX | OCHOBHBIX (M3MYECKUX | ONpPEIENEHNS
HCITIOJIB30BAHUCM CMBICIJI, CHOC06BI 1 CIUHUILIBI 23_45, 67_83’ 95_ BCJIMYMH C OI_HI/I6KaMI/I. BCIIMUUH C OCHOBHBIX (1)I/I3I/I‘-IeCKI/IX
CTaHHapTHBIX CHOCOGOB I/I3MepeHI/I${. 96, 106_118’ 155_ HCTOYHOCTSIAMMU. BCJIMYUH.
aHHpOKCI/IMaHI/IH 1 5 8 K gaquy "
;‘;‘;:zf:;’;m Nel7-20, 45-66, 84-

91, 99-96, 106-118,
155-157, 175-188
K 9K3aMeHY
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[IpaBubHO  BBIOMpAET  METOJ
OKCICPUMCHTALHOTO [IpaBunsHO BEIOMpaeT | IIpaBunbHO BBIOHWpacT
onpeeaeHus (busznueckux Bhibupaer MeTox | MeTox METOJT
BEJMYMH. 3amuchiBacT (Hopmysbl SKCIIEPIMEHTAIEHOTO | OKCIIEPUMEHTAIILHOTO | SKCIIEPUMEHTAIILHOTO
AL pacdera  IOTPEIIHOCTH OnpeIeTIeHHUs OnpeACICHIA ONPEACTCHIS
. ¢usnueckux BemuuuH ¢ | PUNYECKUX BENMYUH. | PU3NYECKUX BEIUYHUH.
KOCBCHHBIX M3MCPCHUM. MTOMOIIBI0 HABOJSIIMX | 3AMHCBIBACT (OpMynbl | 3aHCHIBACT (OPMYIIBI
OGpabarbiBaer rpaduuecKu BOTIPOCOB. Nmeer | A pacuera | myis pacuera
COBOKYITHBIC U3MEPCHHUA. NIpeaCTaBIICHUE 0 | NOTpeIIHOCTH HNOrpeIIHOCTH
rpadudeckon KOCBEHHBIX M3MEPEHUN | KOCBEHHBIX
06paboTke C HEOONBIITUMH | U3MEPEHHM.
COBOKYITHBIX HETOYHOCTSIMH. OOGpabatbeiBaeT
HU3MEPECHUM. OO0pabaTteIBaeT rpadudecku
rpaduyecKu COBOKYITHBIC
COBOKYITHBIC U3MEpEHUSI.
W3MEpPEHHUSL.
OIIK-4.3. dopMynHEpyeT OCHOBHBIE OTBeTHI Ha | Umeer mpencraBnenue | HaspBaer dmsmueckue | opmymnupyer
Wutepnperupyet (usnyuecKue 3aKOHbI. sorpockl ~ Nel-16, | 0 (u3NYeCKUX | 3aKOHBI, JICHCTBYIONHE | OCHOBHBIC (PU3HUECKUEC
PE3YIbTAThl XUMHUYCCKUX O6BHCHHCT XUMHNYCCKUC 23_45, 67_83’ 95_ 3aKOHax, B KOHerTHOf/'I 3aKOHBI.
HaOJIIOJICHUH ¢ HaOJIIOJICHUS C TOUKU 3PCHHS 96, 106-118, 155- JIEUCTBYIOIIUX B | oonmactu. HMcmonb3yer | OObsACHSIET
HCTIOJIb30BaHUEM (U3NYECKUX NPEICTABICHUN 158 x sauery KOHKPETHON obnactu. | pusnyeckne  3aKOHBI | XUMHYECCKHE
(pM3UYECKUX 3aKOHOB H Nel7-20. 45-66. 84- Hcnonb3yer hing WHTEPIpEeTaluy | HaOMIOACHUS C TOYKU
MPEICTaBICHUH. - ’ ’ (usnueckrne  3aKOHBI | XMMHYECKHX 3peHust GU3NIECKUX
91, 99-96, 106-118, JUIS  WHTEPIpETAIUU | HAOIIOACHUI. NPE/ICTABIICHHIA.
155-157, 159-188 K | yynmraccinx
SK3aMeHY HaOJTFOICHIH c

MOMOIIBIO HABOSIIHX
BOIIPOCOB.
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OIIK-6.1. 3anuceIBaeT ¢dhopmyier, | OTBETHI Ha | Umeer mpencraBnenue | [luceMeHHO M3J1aract | YBEpEHHO u oe3
HpeI[CTaBJI}IeT CBA3BIBAIOIINE (1)PI31/I‘1€CKI/IC BOITPOCHI N924-45’ 0 (bmnqecm/lx METOAAX | METOMUKHU OIIMOOK  3aIMCHIBAET
pe3ynbTaThl paboThl B | BETHIHHEL B KOHKPETHOM | 67-83, 95-96, 106- | HCCACAOBAHNA. BBITIOJIHCHUS opmysr,
BHUJIE OTYETA 1O E(CHCPHMCHTC- 118, 155-158 «x [IuceMeHHO n3naraer dusHUecKux CBS3BIBAIOLIUE
CTaHl[apTHOf/'I (I)opMe Ha HCBMCHHO U3JIaract MCTOAUKHU 3a4eTy u N917-20, METOJIUKU 3KCIIEPHMEHTOB. ¢uznueckue
BCJINYHHBI B
PYCCKOM SI3BIKE BLITOJIHCHHA (usneckux 45-66, 84-91, 99- | BRIITOJHCHUA 3anuceiBaeT (HOPMYyIIbL, ’
BKCHepI/IMeHTOB. 96, 106'118, 155_ ®H3quCKI/IX CBSA3BIBAIOIIHE KOHKPETHOM
[TuceMenHo AHATMBUPYET | 157 161,164 x | PKCHCPHMCHTOB C | ¢pusmueckue ?;CHepHMeHTe‘
PE3yIIbTaThI usnaecknx K3aMeHy HeOONBIIMMU BEITHUHHbI, g | (°TKO M SICHO
MUCbMEHHO U3JIaraeT
SKCIICpMMCHTOB. OLINOKaMMu. KOHKPETHOM
Hy’rae’rcﬂ HpI/I OKCIICPUMCHTC C METOAUKHN
— HEGOTb M BBITIOJTHCHUS
DE3YIIBTATOR HETOYHOCTSIMH.. pusnaeckux
[TucemenHO HKCIIEPUMEHTOB.
aHAIIM3UPYET [Incemenno
pE3yNbTaThI aHAJIN3UPYET
bu3nuecKux pe3yNIbTaThl
AKCIIEPUMEHTOB. buzHIecKux
SKCHEPUMEHTOB.
IIK-4 1. ITpumensier Jaer ompeneneHusi OCHOBHBIX | OTBETHI Ha | Imeer npexncrasnenue | Jlaer  onpenencHus | Jaet onpeaeneHus
OCHOBHBIC (bU3HMUECKHUX BEITHUHH. Borpockl  Nel-16, | © (pU3MYECKHX | OCHOBHBIX OCHOBHbIX HU3NYECKMX
€CTECTBEHHOHAYYHbIE HaspBaer  dmsuueckue | 23-45, 67-83, 95- | XaPAKTEPUCTHKAX (bU3UIECKUX BE/INYUH.
3aKOHBI U 3aKOHBI, OOBscHsIOmMe paHHoe | 96, 106-118, 155- | pouecca WM | genyunn c HassiBaeT
3aKOHOMEPHOCTH SABJICHME. 158 k 3auery m | DUCHHA HeGOIBITNMH (usnyeckre 3aKOHBI,
. Ilyraercs B
pa3BUTHS XUMHUYECKON 3anuceiBaer  (opmynsl | Nel7-20, 45-66, 84- HETOYHOCTSIMH. O0BSACHAIOIINE
OOBACHEHNH JAaHHOTO
HAyKH MPU aHAITN3E TUTST pacuera ¢usnyeckux | 91, 99-96, 106-118, | o ons w3 OOBscHsET TAaHHOE SIBJICHUE.
MIOJIyYE€HHBIX XapaKTEPUCTHK. 155-157, 32KOHOB (H3HKH. OCHOBHBIE 3anuceIBaeT
pesynbratoB HUP 162,168,169,171, | Ofwscuser ocHoBHBIe | HAOMIOIaEMbIE popmysr AJISE
OOBsCHSIET OCHOBHBIC 180-186 K | HaGromaeMble MIPUPOIHBIC U | pacdera (U3MYECKHX
Ha0JI0JTaeMBbI€ IPUPOJTHBIE U SK3aMCHY IIPUPOJHBIE 1 | TEXHOI'€HHBIE XapaKTEPUCTHUK.
TeXHOIeHHbIE SBICHNS I TEXHOTCHHBIC ABICHNS | SIBICHHS M 3¢ dexTs OOBACHAET
. u 3 dexTsl ¢ mo3unuit | ¢ MO3UIIMI | OCHOBHBIE
3¢ (deKThI ¢ mo3uni
(yHnamMeHTaIbHBIX (byHIaMeHTaIbHBIX HaOJr0jaeMble
aMEHTAJbHBIX (PU3HUECKUX
byHz ¢ ec Q)Hznqecmuzlx } bu3HTECKIX PUPOJIHBIE u
B3aumozeincTeuil (V.1.1.1); B3a1MO/ICHCTBUH B3aMMOJICHCTBHIA TeXHOTEHHLIE

(V.1.1.1

36




(V.1.1.1

saBieHUsT U (P EKThI
c MO3ULIUN
byHIaMEeHTaTBHBIX
bu3IIECKUX
B3aUMOJICUCTBUI
(V.1.1.1
Conocrasinsier
9KCHEPUMEHTAJIbHbIE
JTAaHHbIE C
pacCUMTaHHBIMU IO
dusndeckoit Moaenu
U JIeJaeT BBIBOJBI 00
aJIeKBaTHOCTH.

IIK-5.2 Ucnone3yet
COBpPEMEHHBIC
KOMITBIOTEPHBIE
TEXHOJIOTUH TSI
00paboTku
pE3yIBTaTOB HAYYHBIX
HKCIIEPUMEHTOB

IIpumeHnensier METOJIBI
BBIYHCIIUTETIBHOW ~ MAaTeMAaTHUKH |
CTaTHCTUKH JUTST 00paboTku
¢bu3nYecKOro 3KcepruMeHTa
AHanu3upyer yCI10BUs
MIPOBEACHUS (uznueckoro
JKCIIEPUMEHTA,

OTtBeTbI Ha
Bonpocel  Nel-16,
23-45, 67-83, 95-
96, 106-118, 155-
158 x 3auery mu
Ne17-20, 45-66, 84-
91, 99-96, 106-118,
155-157,160, 185-
188 k sKk3amMeny

HNwmeer npeacrasienue
0 Meromax 00paboTKu
9KCIIEPHMEHTAIBHBIX
JAHHBIX.

IIpuMeHeHsseT MeToAbl

BBIYHCITUTEIILHOM
MaTEMaTHKH
CTAaTUCTHUKH
00paboTKH
(uznyecKoro
9KCHEPUMEHTA
PaccuntrsiBaet
¢buznueckue
IapaMeTphl
HUCIIOJIb30BaHUEM
METOH0B
BBEIYUCIUTEILHON
MaTeMaTUKH
MaTeMaTHIEeCKOH
CTAaTUCTHUKH.

Hu
JUIsE

IIpumeneHseT MeToxbl
BBIYHCIIUTEIBHOU
MaTeMaTHKH u
CTaTHCTUKH JUTS
00paboTku
(hmzrueckoro
IKCTIIEPUMEHTA
AHanusupyer

yCIIOBUS MIPOBEJICHUS
¢duznyeckoro
JKCIIEPUMEHTA,
Ilepeunciser
OCHOBHBIE

HPUHIUITBI
IUTAHUPOBAHUS
JKCIIEPUMEHTA.

PaccuutbiBaeT
dusnyeckme
napametpol c
MCNONb30BaHNEM
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MeToA,0B
BbIYNCAUTENBHOWN
MaTEeMaTUKU
MaTemaTuyecKkom
CTaTUCTUKN.

[Mkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
[To mucHMIIMHE MPOMEKYTOYHAs aTTeCTalMs MPOBOAMTCSA B (opMe 3adera W IK3aMeHa,
«XOPOIII0Y», «YIOBJIECTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY).

[IKajga OIEHUBAHHS — OauibHAs (KOTIIMYHO,
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10.

11.

12.

13.

14.

15.

16.

17.

2. TunoBble KOHTPOJILHBIE 32/IaHNS VIS IPOBeeHHUs IPOMEKYTOYHOH aTTecTaAlluH
Bonpocsl 11 npoBeaeHns 3a4eTa

Uro Takoe cucrema otcuera? Jlaiite onpeneneHue nepeMeIienusi, myTH, pajanyc-BeKTopa,
TPaCKTOPHH.

MartepuanbHasi TOYKa JBUKETCS NPSMOJIMHENHO COIJIACHO YPABHEHMIO ABM)KEHUS X =
3
6+2t° (m). OnpeenuTh yCKOPEHUE TOUKH B MOMEHT Bpemenn t=3 c.

Jlalite ornpeneneHre MrHOBEHHOM CKOPOCTH, YCKOPEHHUS, CPEAHEN CKOPOCTH.

KuneTnueckue ypaBHEHHUE JIBYX MaTePUAIbHBIX TOYEK MMEIOT BHJI: X1=A1t+Bt+CitP
xz=A2t+B2t2+C2t3, roe A1=1 M/c; Bi=4 M/CZ; Ci=3 M/CZ; A,=2 m/c; B,=2 M/CZ; Cy=5
m/c. Onpenenutb MOMEHT BPEMEHH, B KOTOPbIN YCKOPEHHUS ITUX TOUEK OYIyT PaBHBI.

HaﬁTe OmnpeaACIICHUEC HOPMAJIBHOT'O YCKOPCHUA U TAHI'CHIHUAJIBHOI'O YCKOPCHUA.

Kamenp OpocaroT moxa yrioMm K ropu3oHTy. Pagmyc KpuUBH3HBI TPaeKTOPUU B TOYKE
HAWBBICILIETO MoAbeMa paauyc kpuBu3Hbl R = 10 M. Ompenenute CKOpOCTb B 3TOM
TOYKE.

JlaiiTe onpeneneHue yriaioBOM CKOPOCTH U YIIIOBOTO YCKOopeHus. Kak CBs3aHbI TMHEHHbBIC
" YTJIOBBIC KWHEMATUYCCKHUEC BCJIMYUHBI.

JIuHeltHast CKOPOCTh TOYEK Ha OKPY)KHOCTH Bpalllarouierocs qucka pasHa 3 m/C. Toukn,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BPAIIEHUS TUCKA.

UYro Takoe nHepuuanbHas cuctema orcuéra? Chopmynupyiite 3akoHsl HproToHa.

YroObl ompenenuth KodGdUIMEHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK MOJOXHIN Ha JOCKY M CTalM MOJHUMATh OJMH KOHEI JOCKH JI0 T€X Iop, MOoKa
OpycOK HE HauaJ MO HEH CKOJb3UTh. DTO MPOU3OIUIO MPH yIriie HAKJIOHA JIOCKH 45°.
Omnpenenure KodpGUIUEHT TPEHUS?

JlaiiTe omnpeneneHue 3aMKHYTOM CcUCTEMOW MarepuanbHbIX TouyeK. CdopMynupyite
3aKOH coxpaHeHus ummnyinbca. Chopmynupyiite Teopemy 00 H3MEHEHUH UMITYJIbCA.

Ha mony cTouT Tenexxka B BUIE ATUHHOW JOCKU, CHAOXKEHHOM JIerkuMu Kojecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4YelloBeK. Macca yemoBeka 60 ke, macca gqocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHHe BO BTyIKax He3HAuuTeNbHO. C Kakoll CKOPOCThIO Oyaer
JIBUTATHCS TEJIEKKA, €CIIM YETIOBEK TMOMUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

JlaiiTe ompeneneHue IIEHTpa MacCc CHCTEMBl MaTepuanbHBIX Touek. Cdhopmymupyiite
TEOpEMY O JIBHDKEHHUH IIEHTpa Macc.

Ha mony ctout tenexka B BHUJE MJIWHHOW JOCKH, CHaOXEHHOM JeTKuMu Kojiecamu. Ha
OJHOM KOHIIE IOCKH CTOHMT 4YelloBeK. Macca denoBeka 60 xe, macca gocku 20 xe. Maccoit
Kojec mnipeHeOpeuyb. TpeHme BO BTyJIKax He3HauuTeNnbHO. Ha kakoe paccrosHue
MepEIBUHETCA TEJIEKKA, €CIIN YEJIOBEK MEePEUIeT Ha APYrol KOHEIl T0CKU?

I[aﬁTe OMmpeaAcICHUEC MOMCHTA HUMITYyJIbCa U MOMCHTa CHJIBI OTHOCHUTCIBHO TOYKHU H
OTHOCHUTCIIBHO OCH.

Tonkuit crepxkenb JuHOU 50 cm u maccoit 400 2 BpamjaeTcst ¢ YriioBbIM YCKOpEHUEM 3
2 o

¢ © BOKPYT OCH, TPOXOJSIICH Yepe3 CeperHy CTEpKHs MEePHEHANKYISIPHO K €ro JJIMHE.

Onpenenuth Bpalaromui MOMEHT.

Uto Takoe MOMEHT UHEpLUU MaTepralibHOM TOUKKU? Kak BbIpakaeTcss MOMEHT UMITYJIbCa

TBEPJIOTO TeJIa YEPE3 MOMEHT UHEPIIUH?
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18. Jlnuna ToHKOrO npsimoro crepxHs 60 cum, a macca 100 2. OnpenenuTb MOMEHT MHEPIUH
CTEp>KH OTHOCUTEJIBHO OCH, NMEPHEHIUKYIIPHOM K €ro JUIMHE M NPOXOJsIled depe3
TOUKY CTEpXHsl, ylaleHHY0 Ha 20 cm OT OJJHOTO U3 €ro KOHIIOB.

19. 3anummTe OCHOBHOE YpaBHCHHUE JUHAMUKH BpallaTCIbHOI'O ABMIXXCHHA TBEPAOIO TEIIA.
Hammmure YpaBHCHHUEC MOMECHTOB.

20. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunuHapudeckon
MOBEPXHOCTU BaJla TMPHKaJIKW TOPMO3HYIO KOJIOAKY ¢ cuioil 40 H u uyepe3 10 ¢ Ban
octanoBuics. OnpeneauTsb K03(pPUIUeHT TpeHus.

21. ChopmynupyiTe 3aKOH COXpPaHEHUSI MOMEHTa UMITYJIbCA.

22. [Inatdopma B BUIE nUCKa paguycoM | m Bpaimaercs Mo WHEpIH, aemas 606/mun. Ha
Kparo 1miaThOpMbl CTOUT YENIOBEK, Macca Kotoporo paBHa 80 xe. CKoinbko 000pOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €CIM YelOBeK mepeizer B ee meHTp? MomeHT
uHepnuu argopmel paseH 120 k2 M. MOMeHT WHEPIUN YEJIOBEKA PACCUUTHIBATH KaK
JUISI MATEPHATILHOM TOYKH.

23. aiite onpeneneHue paboThl CHbl. UTO Takoe CKaJspHOE MPOU3BEACHHE 2-X BEKTOPOB?
Yrto Takoe MOIIHOCThH?

24. Haiitn paboTy moabema rpys3a IO HaKJIOHHOW IUIOCKOCTH, eciam Macca rpysa 100xe,
JUIMHA HAKJIOHHOM mockocTy 2 v, yron Hakitona 30°, kooduuuent tpenus 0.1 u rpys
IBHKETCS ¢ yeKoperneM 1 w/c?,

25. Kakue cuiibl Ha3bIBalOTCSl KOHCEPBATUBHBIMHU? UTO Takoe moTeHuuanbHas sHeprus? Jlis
KaKHX I10JIEH MOYKHO BBECTU ITO MOHSATHE?

26. Kamens Gpomen seepx noa yraom 60° k mosepxnoctu 3emmu. Kuneruueckas sHeprus
KaMHS B HadyaJbHBIA MOMeHT paBHa 20 /. Onpeaenutb KUHETHYECKYHO U
NOTEHUUAIbHYI0 JHEpPruM KaMHS B  HAWBBICIIEH TOUYKE €ro  TPACKTOPHH.
ConpoTuBieHHEeM BO3yXa MpeHeOpeyb.

27.Yto Takoe kuHernueckas oHeprus? Cdopmynupyiite Teopemy 00 H3MEHEHUU
KHHETHYEeCKOW "Hepruu. [Ipu KakuxX YCIOBHSX COXPaHSETCS IOJHAs MEXaHHYecKas
SHEPTUSI CUCTEMBI?

28. XokkeliHas maiida CKOJIIB3UT 5 M, eciy npu Opocke el cOOOIAIT HayadbHYI CKOPOCTb
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYalIbHYIO0 CKOPOCTh 4 M/c?

29. ChopmynupyiiTe NPUHIUN  OTHOCHTENbHOCTH [ amwnies-DiiHmTelHa.  3anmummre
dhopMyTy, BRIpaXXAIOITyI0 OTHOCUTEIFHOCTh BPEMEHHBIX HHTEPBAJIOB.

30. B mabopatopHOii cucTeMe OTcueTa MU-MEe30H ¢ MOMEHTa POKACHHUS 1O MOMEHTA pacraja
nposeren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
CcOOCTBEHHOE BpeMS )KU3HH IMH-ME30Ha.

31. ChopmynupyiiTe TPUHIUI  OTHOCUTENbHOCTH [ anmnes-DWHIITEWHA.  3alunIuTe
dhopMyTy, BRIpOXAIOITYyI0 OTHOCUTEIFHOCTh TPOCTPAHCTBEHHBIX HHTEPBAJIOB.

32. IlpearnonoxxuM, 4To Mbl MOXKEM H3MEPUTh UIMHY CTepxHsS ¢ ToyHocThio 0,1MkM. [Ipu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPIHAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JJIMHBI CTEep)KHSA, COOCTBEHHas JIUHA
KOTOpoOro pasHa 1 M?

33. 3anumute GopMysy IS SHEPTUU YaCTHUIIHI B PEISTUBUCTCKON MEXaHHUKE.
34. Tlonmnas sHeprus tena Bo3pocia Ha 1 J[x. Ha ckombko mpu 3TOM U3MEHHUTCS Macca Tena?
DJIeKTPOMAarHeTu3sM

35. JlaiiTe ompeneneHue HANMPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJIS. 3anmumuTe GOpMyIbl s
HAINPSHKEHHOCTH TIOJISI TOYSYHOTO 3apsizia.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

JIBa OIMHAKOBBIX TOYEUHBIX 3apsijaa mo -2 MK Haxonsrcs B Toukax (0; 0) u (2; 0O)
NpsIMOYTrOJbHON cucteMbl kKoopauuHat (X; Y), rae X, Y 3amaHbl B MeTpax.
Omnpenenuts NPOSKLIHUIO HA OCh 0X BEKTOpPa HAIPSIKEHHOCTH 1oJis B Touke (1; 1).

Jlaiite onpenenenue cwioBod duHUU. CHopMynmupyilTe NMPUHIMI CYNEPHO3ULIUU IS
AIEKTPUYECKOTO MOJIS.

Kako#l myTh 1O CHJIOBOW JIMHUHW IO TOJTHOM OCTAHOBKH MPOXOJUT OL-4acTHIIA B

OJTHOPOJHOM TOPMO3SIIEM mojie ¢ HanpsbkeHHOCThIo 2000 kB/M, eciu HadaiabHas
1027 . -19

ckopocTh ee 20000 km/c? Macca gacTHUIIbI 6,4 10 Kr, 3apsaa 3,2° 10 7 K.

JlaiiTe ompeneneHne MOTOKAa BEKTOpa uepe3 MOBEpXHOCTh. ChopMymupylTe Teopemy
I'aycca mia Bexropa E.

beckoHeuHast IIOCKOCTh HECET 3apsij, PABHOMEPHO pacIpe/eleHHbIN C IIOBEPXHOCTHON
miotHocthio 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUHU OT IUIOCKOCTH MapauleNbHO el
pacrionioxkeH Kpyr paaumycom 10 cM. BplYHCINTH MOTOK BEKTOpa HAMPSKEHHOCTH
AIIEKTPUYECKOTO I10JISI YEPE3 ATOT KPYT.

3anuiuTe BbIpaXKeHHUE A paboThl 10 MEPEMELICHUIO 3apsijia B I0JIe Yepe3 Pa3sHOCTh
norennuanos. Chopmynupyiite Teopemy o nupkyasnuu. CreacTBueM Kakoro CBONWCTBA
JIEKTPOCTATUYECKOTO MOJIA ABJISIETCS 3Ta Teopema?

ToHKHMI CTepKeHb COTHYT B IOJYyKosblO. CTepkKeHb 3apsiKeH ¢ JIMHEHHOM
miotHOcThIO 1 00 HK/M. Kakyto paGoTy Hamo coBepmuTh, 4ToOBI IepeHectn 3apsif 1
HKJI 13 neHTpa xospla B 06CKOHEYHOCTh?

Jaiite onpeaeneHne NOTEHUMAIA JIEKTPUUYECKOro noiist. Jlaite onpenelieHue rpagueHTa
BeKTOpa. 3anumute (GopMyny, BBIPAKAIONIYID HAMPSHKEHHOCTh AJNEKTPUYECKOTO OIS
yepe3 mnoreHuuan. Kak omnpenenutbs pa3sHOCTh MOTEHIUANOB, €CIM H3BECTHO I10JIE
HanpspKEHHOCTH?

Omnpenenure pasHOCTh MOTEeHUUANoB Mexay Toukamu (-1, 0,0) u (1,0,0), ecmm
HAaIPSHKEHHOCTh AIIEKTpHYecKkoro mojst E=2i+4j+3K.

Yt0 HaA3BIBAIOT SJICKTPUYCCKHUM JUITOJIbHBIM MOMCHTOM, CBA3aHHBIM 3apiaa0M, BEKTOPOM
noJrsipu3anu, BEKTOPOM JJICKTPUUCCKOT'O CMGHICHI/HI?

BbraucauTh 35€KTpUYeCKUi MOMEHT IUNoNs, eciu ero 3apsan 10 uKn, miuedo 0,5¢cm
Jaiite omnpeneneHue BeKkTOpa IUIOTHOCTHM Toka. Kak Qopmynupyercs 3akon Oma B
mupdepenimansHoil  popme? Kak  dopmynupyercs 3akon JDxoyns — JleHna B
muddepeHmanbHoR Gpopme?

OnpenenuTh IJIOTHOCTh TOKA B KEJIE€3HOM MNPOBOJHHMKE JIMHOM 10M, eciaum mpoBon
HaxoJuTcA Noj HanpspkeHueM 6 B. ¥V nensHoe conpotuBieHue xene3a 98 HOMM.

Haiite omnpenenenne IJIC. Kak d¢opmynupyercs o00600meHHbi 3akoH Oma B
uHTerpanbHoi popme? Kak dpopmynupyercs 3akon Jxoyns — Jlenna?

Toxk B nenu 6arapeu, 3JC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3a)xuMax OaTapeu
18 B. Haligute conmpOoTHBJIEHHWE BHEIIHEW YacTW 1€MW U BHYTPEHHEE COIMPOTUBIICHUE
Oatapen.

Hanummwre Bolpakenue g cunel Ammnepa. Kakyro cuny HaseiBaroT cwiioil Jlopenma?
Hanumure hopmyny ans Heé.

3apspKeHHasi 4aCTHULA ABMKETCS B MAarHUTHOM II0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Uapykiust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cm. Haiitu
3aps] YacTHLbl, eclii ee KuHeruueckas sHeprust W= 12 xaB.

Uto Takoe MarHWTHBIA MOMEHT BUTKa ¢ ToOKOM? Hamumure BbIpa)keHHE IJII MOMEHTa
CHJIBI, ICHCTBYIOIIEH HA BUTOK C TOKOM B MarHUTHOM TIOJI€.

41



54. Kakoii Bpamaromuii MOMEHT JICHCTBYeT Ha paMKy C TOKOM cwioi | = 2 A4 mnpu
IIOMEIIEHUH €€ B OJHOPOJHOE MarHuTHoe mnoiyie ¢ uuaykuuei B = 0,2 77, ecnu pamka
conepxut N = 30 ButkoB momanso S = 10 ¢u’, a mWI0CKOCTh pamMKHi 06pasyer yron 4=
60° ¢ muHuAMHU 1ToJ1A?

55. Hannmmmare ¢dopmyny, Belpaxaromyto 3akoH buo — CaBapa — Jlammaca. IlosicHute
PUCYHKOM CMBICJI COOTBETCTBYIOLIUX BEKTOPOB.

56. beckoHeyHO IIMHHBIN MPOBOA 00pa3yeT KPYroBOM BUTOK, KacaTelbHBIM K mpoBoay. [1o
npoBoay uaer Tok cuino | = 5 4. Hailitu paguyc BHUTKa, €ClIM HaIpsHKEHHOCTD
MarHuTHOTO 1o B 1ieHNpe BuTka H = 41 A/m.

57. ChopmynupyiiTe Teopemy O LMPKYISLMM ISl CTallMOHAPHOTO MArHUTHOTO MO B
BaKyyMe.

58. BeUucauTh MUPKYISAIHAI0 BEKTOpa HHIYKIIMU BJIOJH KOHTYpA, OXBATHIBAIOIICTO TOKU
11=5 A, 1,)=7,5 A, Texyumue B OJHOM HampaBieHuUU, U TOK I3=10 A, Texkymmuii B
IIPOTUBOIOJI0KHOM HaIlPABJICHUH.

59. Hanumure 3aKkOH  3JEKTPOMArHUTHOM  MHAYKIMHM B MHTErpaibHON  dopme.
Cdopmynupyiite npasuio Jlenna.

60. KBagpaTHblii KOHTYp, clelaHHbld W3 npoBoaa jiuHON | = 0,4 M, momemnieH monepek
CHJIOBBIX JINHUH B OZJHOPOJHOE MarHUTHOE 1ojie. MHIyKIus MarHUTHOTO OJISt MEHSETCS
o BpeMeHeM 110 3akony B = (2 + 0,4 %) mTx. Onpenennts B MOMEHT BpeMeHH t = 2 ¢
MarHUTHBIA TOTOK, TNPOHHU3BIBAOIMA KOHTYp, M JJIC HMHAYKIHMH, HaBEICHHYIO B
KOHTYPE.

61. 3anumuTe 3aKOH 3JEKTPOMArHUTHOM MHAYKIMH B (hopMyIupoBKe MakcBesuia.

62. IHayKIMs MarHUTHOTO TIOJSI MEKAY MOJIIOCAMH JIBYXITONIFOCHOTO reHepatopa B= 0,8 7.
Potop umeer N = 100 ButkoB miomaasto S = 400 M. OnpenenuTts 4acTOTy BpAaIlCHHUS
AKOps, €clIu MakcuManbHoe 3HaueHue JJIC mHayknuu Eimax = 200 B?

63. Uto Takoe TOK cMmelleHus1? 3aulInuTe 3aKOH IMOJTHOTO TOKa (TeopeMy O ITUPKYIISIIUHN) [T
MarHUTHOTO TOJIS B BEIIECTBE C YIETOM TOKa CMELIEHUS ([JIsI HECTAIMOHAPHBIX MOJIEH).

64 OnpenenHTe INIOTHOCTh TOKa CMCIICHHA, CCJIIM HWHAYKIUA OSJICKTPUYCCKOro I10JIA
2
Bo3pacraeT paBHoMepHO oT 0 10 10 HKn/M” 3a 1 munyTy.

65. Kakoe sBreHuMe Ha3bIBAIOT CaMOMHIYKIUEH? UYUTO Ha3pIBalOT WHAYKTUBHOCTHIO
MIPOBOJIHUKA?

66. Onpenenure CKOPOCTh U3MEHEHHSI TOKA B KaTYIIKe ¢ MHAYKTHBHOCTHIO 100MI'H, ecnu B
Helt Bo3HukIa J/]C camounnykuuu 80 B.

67. Chopmynupyiite ocHoBHBbIe monoxeHnss MKT. KakoBbI OCHOBHBIC MPEATIOIOKEHUS
MoJienud uaeainbHoro raza? Yro takoe Mmoab BemiectBa? Yemy paBHo R/K (R —
YHUBEpCajbHas ra30Bas mocTosiHHas, K — mocrosiHaas bonbimana)?

68. M3 OammoHa CcO CKaThIM Ta30M OCTajlach B OaJUIOHE, €CIM MEPBOHAYAIBHO IIPH
temneparype 270C maHoMmeTp nokassiBan AasieHue 60 atM, a depe3 HEKOTOPOE BpPEMs
npu Temrneparype 120C nanenue 6su10 19 atm?

69. 3amummuTe (HopMylly BBIPKAIOIIYI0 3aBUCHUMOCTh  CPEOHEH CKOPOCTH JIBHIKEHUS
MOJIEKYJbl OoT TemnepaTypbl? Hanummre ocHoBHoe ypaBHeHne MKT. Kak 3aBucur
CpenHee 3HAaYCHHUE YPHEPTUU MOJICKYJT OT TeMIlepaTypsl (mpuBeauTe GopmMyiy)?

70. CpenHexBaipaTiyHas CKOPOCTh MOJIEKYJbl HEKOTOpOro rasa pasHa 851 wm/c./laBneHue
ra3a pasHo 7,4-103 Ila. HaliTu muioTHOCTB Ira3a py 3TUX YCIOBHUSX.

71. Yto HA3BIBAIOT YHCIIOM CTEIEHEW CBOOOIBI MEXAHWYECKONW cucTeMbl? B ueM cocTtout
TUTIOTE3a (3aKOH) O paBHOPACIPEICIICHUN SHEPTHH 110 CTENEHSIM CBOOOIbI?
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72. HekoTopoe koanuecTBO a3zora Haxoautcs npu temneparype 300 K u gasnenun 105 Ila.
Kunernueckas sHeprusi mocTynaTeIbHOrO JBM)KEHUS MOJeKya paBHa 6,3 Jx. Haiitu
YHCIIO MOJIEKYJI T'a3a, ero Maccy u o0beM.

73. Ilepeunciure N3BECTHBIE BaM sBJICHUS NlepeHoca. Hamumure ypaBHenue auddysuu.
Hanumure hopmyny anst cuisl Bs3koro TpeHus. Hamwmmmre ypaBHEHUE
TEIIONPOBOAHOCTH.

74. CpenHssi ;yIMHA CBOOOHOTO MPOOEra aTOMOB T'eJIHS TP HOPMAJIBHBIX YCIIOBHUSAX 1,8-10°
cm. Onpenenuth ko3 dunineHT qudy3uu remus.

75. Kak cBsi3ana pabota B TepMOJMHAMUKE C MpHpaiieHneM oobema? UTto Takoe BHYTPEHHSIS
sHeprua? B dem cocroutr 1 Hauvanmo TtepMmoauHaMuku? YUYTO Takoe TEIMIOEMKOCTh?
Harnumure hopmyny Maiiepa.

76. Kakoe KOJIIMYECTBO TEIUIOTHI BBIACIUTCS, eci 1 2 a3ora, B3siToro mpu temmneparype 0°C
nox nasieruneM 10° [a M30TEPMHUYECKH CKAaTh JO TABIECHUSA 10°77a?

77.4Yto Takoe oOpatmmblii mpomecc? Yrto Takoe ammabaruueckuid mporecc? Hamummre
ypaBHenue aaunadarsl (ITyaccona).

. 5
78. Bo3nyx, 3anumaBiuii ooseM 10 z npu nasnenun 107 [la, 6p11 anuabaTuyecku cxart J0
oobema 1 7. [Tox kakuM JaBICHHEM HaXOJUTCS BO3YX MOCIE CKATHS?

79. Chopmynupyiite Il Hayano TepMOAUHAMUKH.

80.T'a3, coBepmarouuii 1ukn Kaprao, 2/3 TemioTsl, OMy4YeHHOW OT HarpeBaTels, OTIAeT
oxjanurento. Temneparypa oxnaaurens 0°C. OnpeaenuTs TemMnepaTypy HarpeBaTes.

81. Uro rakoe nukn Kapuo? Uro wHaspmator KIIJ[ TemmoBoro asurarens? Kak
Beipakaercst KI/] mukna KapHo yepes Temneparypsl HarpeBaTesl U XOJIOUIbHUKA?

82. B pe3ynbTaTe KpyroBoro mpoiiecca ra3 copepumi padboty 1 [ow 1 nepenan oxXJiaauTerto
4,2 Jl>c ternotsl. OnpeaeauTb TEPMUYECKUH K. T1. J1. IIUKJIA.

83. [laiiTe TepMOAMHAMHMYECKOE OIpEJeNICHHe SHTPONHUH. B KakoMm mpomecce 3HTpOMNHsS
ocraercs nocrossaHOM? [TocTpoiite ukn KapHo B koopauHarax S-T.

84.B pe3synbraTe M30XOPHUYECKOTO HArpeBaHUS OHOTO IpaMMa BOJOpOJA JaBJIEHHE rasa
YBEJIMYUIIOCH B J1Ba pa3za. Onpenenuts N3MEHEHNE SHTPOIHMHU Ira3a.

85. Kak, 3Hast pyHKIHUIO pacmpeesieHns: MoJieKyl o ckopoctsim f(V), onpenenuts Hanbonee
BEPOATHOE 3HAYEHNE CKOPOCTH MOJIEKYJIbI?

86. Kakast 101151 MOJICKYJT KHCIIOpO/Ia 00JIaJaeT CKOPOCTSIMH, JISXKAIUMHA B HHTepBaje ot 910
10 911 m/cex, ecniu Temmnepatypa raza 400°K?

87. Kak, 3Has QyHKIHMIO pacrpeaesieHuss MOJIKYJI TT0 CKOpocTsaM f(V),0npenenuTs cpeaHee
apu@mMeTHyecKoe 3HaUeHNEe CKOPOCTH MOJIEKYJI?

88. Kakas nmons obumiero yucia MOJIEKYJ raza o0JafaeT CKOPOCTSIMM, OTIMYAIOIIUMUCS OT
HaunOoJiee BEpOATHON CKOPOCTH He Oosblie yeM Ha 1%7?

89. Kak, 3Has (QyHKIUIO pacmpelielieHuss MOJICKYI 10 CKOpOCTsAM f(V) ompeneNuTs cpeaHee
KBaJ[paTHYHOE 3HAYCHHUE CKOPOCTH MOJICKYIT?

90. Ha kako#i BBICOTE HaJ| MOBEPXHOCTHIO 3eMiIM aTMOC(epHOe JaBJICHHE BIBOE MEHBIIIE,
yeM Ha noBepxHocTu? Temneparypy Bo3ayxa CUMTAaTh HEM3MEHHOM U paBHOM 0°C.

BouanoBasi onTuka. 'apMoHnyeckue KoJieOaHusl.

91. Hammmure ypaBHEHHE IUIOCKOM MOHOXPOMATHYECKOW BOJIHBI. UTO Takoe BOJHOBOI
BekTOp? Hanuimre BOJTHOBOE ypaBHEHHUE.
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92. BonHbl pacmpocTpaHsioTcs B yHpyroil cpeme co ckopocteio 100 m/c. Hammenbiiee
paccTosiHue MEXIy TOYKaMu cpelbl, (a3bl KojleOaHW KOTOPBIX MPOTHBOIOJIOXKHBI,
paBHO 1 m. OnpenenuTh 4acToTy KojeOaHuH.

93. Hammmure pauddepeHnmaibHoe ypaBHEHHE KoJieOaTenbHOTO KOHTypa (ypaBHEHHE
OCITUJIATOPA).
94. Touka KoneOneTcs TapMOHMYECKH. AMIUIUTYAa KojebaHuit A=5 cM, IUKIAYecKas

yacrota ®=2 c-1, HadanbHas (aza =0. OnpenenuTh yCKOpeHUEe TOYKH B MOMEHT, KOT/1a
€e CKOpocTh V=8 cm/c.

95. Hannmure nudpepeHnmnanbHoe ypaBHEHHE 3aTyXalOIIUX KOJICOaHM.
96. HaliTn cMmemieHHe OT TOJOXKCHHUS pPAaBHOBECHS TOYKH, OTCTOSIICH OT MCTOYHHKA

KOJIeOaHUH Ha PACCTOSHUU 52/1/12, st MoMeHTa t=T/6. AmruMtyna KoseOaHus
A=0.05 m.

97.Yrto Ha3biBaeTcsi BekTOopoM YMmoBa — lloiintunra? Kakoii ¢usuueckuii CMbICT 3TOTO
BEeKTOpa?

98. Ot ucroyHmKa KoJIeOaHUH PaCIPOCTPAHSIOTCS BOJIHBI BJIOJIb MIPSMO# JIMHUW. AMIUTATY 1A
konebanuit 10 cu. Kak Benwko cMmerieHue TOYKH, YAAllGHHOW OT MCTOoyHWKa Ha 3/4
JUTMHBI BOJIHBI, B MOMEHT, KOTJla OT Haudaja KOJeOaHW HCTOYHHKA MPOIUIO BpeMs,
paBHoe 0.9 nepuona konedanuii?

99. Hanummre ypaBHeHHe cheprueckor BOHBL. UTO Takoe aMIUIMTyIa, 4acToTa, (haza? Kak
CBsi3aHbI M (IMKJIMYEeCKas yacToTa) u K (BOJIHOBOE YKCII0)?

100. Haiitn cmenieHue OT MOJOKEHHsST PABHOBECUS TOYKH, OTCTOSIIEH OT MCTOYHUKA

KojeOaHui Ha pacCTOSHUU 521/12, s MoMmeHTa t=T/6. Amminutymna KoseOaHus
A=0.05 m.

101. Hanumure ypaBHeHHE MJIOCKOW MOHOXpoOMarudeckoi BoOJHBI? YTo Takoe
aMIUTUTYAA, 4acToTa, (paza? UTo Takoe MpojoiabHas U YTO Takoe monepeyHas BoiHa? Kak
CBSI3aHBI A (I7TMHA BOJIHBI), V (4acToTa) U v ((ha3oBasi CKOPOCTh)?

102. Bonna pacnpoctpansiercss mo mpsiMmoit co ckopocTthio 20 m/c. JIBe TOUKH,
HaXOJAIIMecs Ha JTOW MpsAMOW Ha paccTosHuMsX 12 m u 15 M OT UCTOYHMKA BOIH,

KoneOmoTes ¢ pasHocteio daz Ap =@, — @, =0,757 . Onpenennts WMHY BOJIHBI U
nepuoj KonebaHuu.

103. KakoBa mnpuponma osnekTpomMarHUTHOW BOJIHBI? Kakoil BEKTOp HAa3bpIBarOT
cBeToBbIM? Kak Bem4rHa 3TOro BEKTOpPA CBSI3aHA ¢ MHTEHCUBHOCTBIO CBETa?

104. [Tnockast >neKTpOMarHUTHAsE BOJIHA PaclpoCTpaHseTcsl B Bakyyme. AMIUIMTYHa
HAINpPsDKEHHOCTH  JJIEKTPUYECKOro moist BomHbl Eyn = 50 mB/um. Haiitm ammouryny
HaNpPsKEHHOCTH MarHUTHOTO TOJIS.

105. ChopmynupyiiTe 3aKOH TpeloMiieHHs cBeTa. Kak 3aBHCHT CKOPOCTH CBETa B
cpene OT MOKa3aTess MPeIoMIIeHUs?

106. B onHopoaHo#i n3oTponHo# cpeae ¢ € = 3 u u =1 pacnpocTpaHseTcs IIIOCKas
3JIEKTPOMAarHuTHas BOJIHA. AMIUIUTY/1a HAIPSHYKEHHOCTHU AJIEKTPUUECKOTO MOJIs BOJIHBI £,
= 10 B/m. HaiiTn amMmmiuutyny HampspKeHHOCTH MAarHHUTHOTO TMOJS M (Da30BYyIO CKOPOCTB
BOJIHBI.

107. 3anummuTe ypaBHEHHE BBIHYKJICHHOTO KojeOaHus. Kakoe siBJeHHME Ha3bIBAIOT
pe3onancomM? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebGaTenpbHBIi  KOHTYp  paJAWONPUEMHHMKAa  COCTOUT M3  KaTYIIKH
UHAYKTUBHOCTBIO L = 1 m/'H M mepeMeHHOro KOHJIEHCATOpa, EMKOCTh KOTOPOT'O MOXKET
U3MEHATbCA B mpenenax or 9,7 no 92 nd. B xakoMm nuana3oHe IJIMH BOJIH MOXET
IPUHUMATh PATUOCTAHIIUU 3TOT IPUEMHHK?
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109. Kakoe sBnenue Has3piBaloT uHTEepdepeHnuen? Kakue BOJIHBI Ha3bIBAIOT
KorepeHTHBIMU? Kaknum 00pa3oM Mosy4aroT KOTepEHTHBIC CBETOBBIC BOJIHBI, MCIIOIB3YS
HeJla3epHbIe HCTOYHUKHU?

110. Ha MbUIbHYIO TUICHKY C TOKa3aTelieM MpeioMyIeHus n = 1.3, HaXOASIIyrocs B
BO3/yXe, TMaJaeT HOPMAJILHO MYy4OK Jy4der Oemoro cBera. [Ipm kakoll HauMEHBIICH
TOMIIHUHE Opin TUIEHKH OTpaKeHHBIH CBET ¢ UIMHOW BoiaHBI A = 0,55 mrxm oxaxkercs
MaKCHMaJIbHO YCUJICHHBIM B pe3yJbTaTe HHTePPEPEeHIINN?

111. Urto Takoe ontuueckas pazHocTh xoja? Uemy paBHa onthueckas pa3HOCTh X0/1a B
MUHUMYME U MakcuMyMme uHtepdpepenunn? Yemy paBHa pa3HOCTh (a3 KOTepEeHTHBIX
BOJIH B MUHUMYM€ U MaKCUMyMe UHTepdepeHInn?

112. Ha ToHkuiéi CTEKJSIHHBIA KJIMH, MOKa3aTeldb MpeiloMiieHus kortoporo n = 1,55,
najiaeT HOPMaJbHO MOHOXPOMATHYECKHE cBeT. JIByrpaHHbI yroa & MexIy
MOBEPXHOCTAMHU KIMHA paBeH 2'. OnpeienuTh IUHY CBETOBOM BOJHBI A, eciu
paccrostHre b Mexay CMEKHBIMA UHTEPPEPECHIIMOHHBIMH MAaKCUMyMaMH B OTPaKCHHOM
cere paBHo 0,3 mm.

113. Uro takoe mudpakuusa? Chopmynupyiite npuHnu [ roiirenca — @penens.

114. Ha nuadparmy ¢ kpyribiM otBepetueM auamerpom d = 4 yum magaet HOpMaIbHO
napajieNibHbIA My4oK Jyuell MOHOXPOMAaTHUYECKOro cBeTa ¢ JAJIMHON BOJHBI A=0,5muKMm.
Touka HaOJIFOJCHUS HAXOJMTCS HAa OCH OTBepcTUsl Ha pacctossHuu b = 1 m oT Hero.
Ckonbko 30H K @penens ykinaapiBaeTcs B oTBepcTuu? TeMHOe WM CBETiIee IMSATHO
HOJYYUTCS B LIEHTPE AUDPAKIMOHHON KapTUHBI, €CIM B MeCTe HaOJIIOJCHUIH TOMECTUTh
dKpaH?

115. IIpuBenuTe pUCYHOK, NOsACHAOMUN nocTpoeHue 30H Openens. Kakoe dncio 30H
@peHenst JOHKHO OTKPBIBaTh OTBEPCTHE, YTOOBI B LIEHTPE AKPaHa MOIydaloch TEMHOE
IATHO?

116. 3anuinuTe yCIOBUS TJIABHBIX MAaKCUMYMOB IU(pakiiMOHHON perieTku. YTto Takoe
MOPSIIOK CrieKTpa nudpakimoHHon pemetku? Kaknue BoJIHBI Ha3bIBAIOT pa3pelieHHBIMU?
Uro Takoe pazpemiaroiias CiocoOHOCTh CIEKTpaiIbHOro mprudopa? UTo Takoe AMCTIEPCHs
TUGPAKIIMOHHON pereTKu?

117. Ha audpaknuoHHyo pemeTky HOpPMajdbHO MagaeT MOHOXPOMATUYECKUH CBET.
Onpenenuts yron ¢ 1ubpakuuu JUist JIUHUM ¢ JJIUHON BONHBI A1 = 0,55 mkm B criekTpe
YEeTBEPTOro MOPSIKA, €CIAH Yroi ¢ TUGpaKkUUu Uil JUHUM C AIUHON BoiHbl Ay = 0,6
MKM B CIIEKTPE TPETHETO MOpsiika cocTasiser 30°.

118. B yem cocrout 3akoH byrepa? Kakoe siBneHue Has3pIBaroT paccessHueMm ceera? B
YeM COCTOUT 3aKOH Panes mist paccesiuus ceera?

119. Kakyro 3JIeKTpOMarHuTHYIO BOJIHY Ha3bIBAlOT JMHEHHO-TIOJIApU30BaHHOU? OTBET
NOSICHUTE  PUCYHKOM. UYTO  Takoe  SJUIMINTUYECKH  TOJISIPU30BAHHBIN  CBET?
Cdopmynupyiite 3akon Maioca.

120. Yron « WMeXay IUIOCKOCTSMU TPONMYCKaHUS TOJSIpU3aTopoB paBeH S50°.
EcrtecTBeHHBIN CcBeT, MpOXoas dYepe3 TaKyk CHCTeMy, ociabisercss B n = 8 pas.
[TpeneOperas morepeii cBeTa MPU OTPAKEHHUH, OTIPEIEIUTh KOdQuimeHT K mormomeHus
CBETa B MOJSAPOUJIAX.

121. Kakoli cBeT Ha3blBalOT YaCTUYHO-NOJSAPU30BaHHBIM?  UTO Takoe CTENeHb
nonspuzanun? Kak mpoucxoauTt mossspusalus CBeTa NpH INPOXOXKICHHU CBETa depes
TpaHuIly ABYX AUAJIEKTPUKOB? B 4em coctout 3akoH bproctepa?

122. OrnpenenuTtb CTENEeHb MOJSPU3alUd P 4aCTUYHO MOJISIPU30BAHHOTO CBETA, €CIIU
aMITUTYIa |max CBETOBOTO BEKTOpa, COOTBETCTBYIOIIAS MaKCUMalbHON WHTEHCUBHOCTH
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cBeTa, B n = 3 pasa Ooiblie amMIuiuTyabl lpix, COOTBETCTBYIOMIEH €ro MUHUMAIBHON
WHTECHCUBHOCTH.

123. B uem cocrout sBineHue nBoiiHOro iydenpenomieHus? Kak oOBACHUTBH 3TO
ABJIEHUE UCXO/1sl U3 ONTHYECKON aHU30TPOIIUU KPUCTAIIIIOB?

124. Kakoe sBnenue HaszpiBaroT jucnepcuer? Kakyio BeIMyuMHy Ha3bIBalOT
nucnepcuedt Bemecta? YTo Takoe HOpMalbHAs U YTO aHOMalbHas qucnepcus’?

KBanToBas pusuka

125. Kaxkoe n3nyuenue Ha3pIBarOT TeIIoBbIM? B ueM ero ocobennoctu? Jaiite
OTIPEICIICHUs] SJHEPTETHUECKON CBETUMOCTH U JTyYEHCITYCKATEIbHON CIIOCOOHOCTH.

126. AbcomoTHO uepHOoe Teno uMeeT Temmeparypy 71 = 3 kK. Ilpu ocThIBaHMH Tena
JUTMHA BOJIHBI Ay, COOTBETCTBYIOIIAS MAaKCHMAJIbHOW CIIEKTPAIbHOW IUIOTHOCTH
SHEPreTUUECKON CBETUMOCTH (F;r)max, M3MeHHIAch Ha AA = 8 mxm. OupeneauThb
temriepatypy T2, 10 KOTOPO# TEIO0 OXJIAJANUIOCH.

127. Chopmynupyiite 3akon Kupxroda mist temnoBoro wuzmydeHus. Yrto Takoe
abcomroTHO yepHoe Teno? Chopmynupyiite 3akon Credana-borpimana.

128. Kaxyro momiHocts N Ha/10 MOABOIUTE K 3a4€PHEHHOMY METAINTUYECKOMY IIAPUKY
paguycoM R = 2 cm, 4TOOBI MOAAEpXKUBATH €ro Temmeparypy Ha I = 27° C Bbuue
TEMIEPaTypbl OKPYXKAKWIEH Cpeabl, KOTOPYIO CUUTATh PaBHOM 20° C. Cuurarp, uro
TEIIO TEPSAETCS TOJBKO BCIEACTBUE U3ITYUECHUS.

129. Hapucyiite pacnpeznenenue JydeucrnycKaTelbHON CIOCOOHOCTH abCONMIOTHO
YEepHOT0 TeJa Mo JJMHAaM BOJH. Kak OHO M3MEHseTCsl ¢ M3MEHEHUEM TemIiepatypsi? B
yeM coctosiia runoresa [manka? Yto Takoe «ynbTpaduoseroBas karactpoda?

130. MakcuMalnpHasi CIEKTpallbHAsl TUIOTHOCTh DHEPreTHYECKONH CBETHMOCTH (I ir)max
1 2
abcomoTHO yepHoro Tena paBHa 4,16-10°" (Bm/m°)/m. Ha kakyroo IUIMHY BOJHBI Ay OHA
MPUXOIUTCS?
131. Kakue siBieHMs MONTBEPXkIAIOT KOPIYCKYJSIpHYIO Npupony cera? Uro Takoe
¢doron? Uemy paBHBI €r0 SHEPrusi, Macca, UMIYJIbC?

132. ®otoH ¢ sHeprueit € = 0,25 MaB paccesics Ha IepBOHAYAIBHO TOKOUBIIEMCS
CBOOOJTHOM 3JIEKTpOHE. DHeprusi paccesHHoro ¢potoHa & = (0,2 Mb>B. OnpenenuTs yroi
0 paccesHus GoToHa.

133. Kakue 3akoHbI hoTOrPdexTa Henb3s1 O0bSICHUTH BOJTHOBBIMU MTPEICTABICHUSIMHU O
ceere n mouemy? Hammmmre ypaBHeHue OiHmTelHa 11 (poTodddexkra Uto Takoe
KpacHas rpanuna ¢otorddexra? OT yero ona 3aBucur? Kak sKcrepuMeHTaIbHO
OTIpeNIeIUTh MAaKCUMAaJIbHYIO0 CKOPOCTh (POTO3IEKTpOHA?

134. Onpenenutb, 10 Kakoro moreHuuana U 3apsanTcs yeIWHEHHBIH cepeOpsHBbIif
HIAPHK MPU OOTYYEHUHU €r0 YIbTPa(rUOIeTOBBIM CBETOM JIUHON BOJIHBI A = 208 HMm.

135. Yro Takoe Komnron — 3ddexr? IloueMy npu KOMITOHOBCKOM PpacCESHUU
YMEHBIIIAETCS SHEPTHSI PacCesTHHOTO (OTOHA? YBEIMUUBACTCS WM YMEHBIIACTCS JITHHA
BOJIHBI cBeTa mpu paccesHuu B KomnroH-3dpdexre? Uemy paBHO M3MEHEHHE JUIMHBI
BOoNMHBI? KakoBO MakcHMMajabHOE W3MEHEHWE [UIMHBI BOJHBI TPU KOMIITOHOBCKOM
paccestHuy Ha CBOOOTHBIX AIICKTPOHAX?

136. B pesynbrare addpexra Komnrona doton c sneprueit € = 1,02 MaB paccesics Ha
CBOOOJTHOM 3JIeKTpOHE Ha yroil & = [50°. OnpenenuTs SHEPTHUIO £ paccesHHOro (OTOHA
Y KHHETHUYECKYIO YHEPTUIo 1 AJIEKTPOHA OT/IauH.

137. B uem cocrosina runore3a ne-bpoinsa? Kakue ombITbl MOATBEPKIAAIOT 3Ty
TUnoTe3y?
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138. Kunerndeckas sHeprust snextpoHa paBHa 0,51 M»B. KakoBa B 3ToM ciydae
JUTMHA BOJIHBI Ae bpoiins anektpona?

139. 3anummre cooTHomeHus HeompenenéHHoctu ['eiizenOepra? Iloyemy mnonsTHE
TPACKTOPUU B KBAHTOBOW MEXAHHKE TEPSET CMBICI?

140. DJIeKTPOH HAXOAMTCS Ha METANIMYECKOW MbUIMHKE ¢ nuamerpoM D. OueHutsb
HETOYHOCTh AV, ¢ KOTOPOI MOXET OBITh ONpe/ielieHa CKOPOCTh JICKTPOHA.

141. B yem cocrout (husznyeckuii cMbIca BOIHOBOW (yHKuMU. Hamummre BpeMeHHOE

2
ypaBHenue Llpénunrepa. Moxer nu ‘\|I ‘ MIPUHUMATH 3HAYCHUS, OOJIBIINE STUHUTIBI?

142. CobcTBeHHas (DyHKIHSI, OMHMCHIBAIONIAS COCTOSIHUE YAaCTHIBI B IOTCHLIHUAIBHOM
suuke, uMeeT BUI: Yn(X)=C sin(nn/l)X. Mcmonb3ys ycaoBre HOPMHPOBKH, OIPEACTUTH
nocrosinuymo C.

143. Hanwmure cranmaptHeie ycinoBuS i BOJNHOBOW  (yHKkumu. Hamummre
cranuoHapHoe ypaBHeHue Ilpénmurepa. Hammmmre ycinoBue HOPMHUPOBKH UL
BOJIHOBOM (pyHKIIUU?

144. Yactuia B OECKOHEYHO TIyOOKOM — MOTCHUMAIBHOM SIIUKE HAXOAWUTCS B
BO30YXJI€HHOM cocTosiHMM N=3. KakoBa BepOATHOCTh HAXOXAEHUS YACTHULbI B CpPEIHEN
TPETH SILIHUKA.

145. DJEeKTPOH HaXOIUTCsl B OECKOHEYHO IIIyOOKOM MPsIMOYTOJbHOM MOTEHLUAIBHOM
sumke 1wwpuHod |, Hamucare ypaBuenume IllpenuHrepa u ero pemicHue B
TpUroHoMeTpudeckoit hopme aist odmactu 0<x<I.

146. Harmmmure ypasaenue Lllpénunrepa nis snekTpona ¢ sHepruen E, nBrkyiierocs
B TIOJIOKHUTEIBHOM HampaBieHuu ocu X Juist obnacreit 1 u 27

uA
U(x) I
I
e
1. X
147. Hamummmre pemenus ypaBHeHus IllpennHrepa s NOTEHIMAIBHOW CTYIICHH.

Uro takoe kodpduiueHT oTpaxkeHus? Kak OH BbIpakaeTcsl uepe3 AaMIUIUTYbI
najaroei u oTpakEHHON BOJIH?

148. Hamumure ypaBaenue [pénunrepa ny1st CBOOOIHOTO IEKTPOHA, TBIKYIIIETOCS B
MOJIOKUTEIPHOM HampaBlieHuu ocu X co ckopocTeio V. Haiinure pemieHue 3TOTO
YpaBHEHUS.

149, Kakue kBaHTOBBIE UHCIIA OMPEACISIOT COCTOSHUS DJIEKTPOHA B aTOME BOJOpOaa?
Urto Takoe BBIPOXKACHHBIE cOCTOSHUA? Kak ompenenuTs CTENeHb BBIPOXKICHUS
COCTOSTHUH 2JIEKTpOoHA B aToMme Bojaopoaa? B dem cocrosT mpaBuia otbopa? C xakum
3aKOHOM COXPaHEHUsI OHU CBSI3aHbI?

150. Onpenenure CTENEHb BBIPOKACHUS YPOBHS DHEPTHH ¢ N=3 B aTOME BOJOPO/aA.

151. B yeM cocTOMT TPUHIUII TOXIECTBEHHOCTH (HEPA3TMYMMOCTHA) YACTHII.
Chopmynupyitte npunnun I[laymu. Kak OOBSICHHTH TEpUOAUYECKYIO MOBTOPSEMOCTH
cBoicTB aromoB? [loueMy BO3HMKAIOT «HApPYIIEHUS» B TMOPAIKE 3aCTPOMKHU
3JIEKTPOHHBIX 000104YeK?

152. Hcnons3ys npunnun Ilaynu, yka3aTs, KAKO€ MAaKCUMAJIbHOE YUCIIO DJIEKTPOHOB B
aToOMe MOTYT MMETh OJMHAKOBBIMHU CJICIYIONIHE KBaHTOBBIC uncaa: 1)n, I, m, mg, 2) n, |,
m.
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153. OObscaute cxembl L-S w J-J cCBSA3W TMNpU  CIOXKEHWH CIHHOBBIX U
OpOUTaIBLHBIX MOMEHTOB.

154. ONEeKTpOH B aTOME BOJOpOAA HAaxoOuTcs B P-cocrossHMM. Ornpenenure
BO3MOXKHBIC 3HAYCHUSI KBAHTOBOTO YHMCJA | U BO3MOJYKHbBIC 3HAUCHHUS ITOJIHOIO MOMEHTA
UMITyJIbca 3JIeKTpoHa. [locTpoiiTe cOOTBETCTBYIONIME BEKTOPHBIE JuarpaMmsel. YTo Takoe
cnuH? B ueM nposiBisieTcs cnuH-opOUTaIbHOE B3auMOIeCTBUE?

155. Kak cBs3aHbl MOMEHT HMITyJibCa M MarHUTHbIE MoMeHT aroma? OObsicHUTE,
[IOYEMY MArHUTHBIH MOMEHT M MOMEHT MMILyJIbca HEKOJUIMHEapHbl? Onpenenutsb
. 1
MarHUTHBII MOMEHT aToMma B cocTosiHUM ~D. OTBeT BbIpa3uTh B MarHeToHax bopa.

156. KakoB mopsiaok u paguyc OeHCTBUS sAepHbIX cuii? UTo Takoe 3HEpPrus CBS3U
snapa?
157. Onpenenuth nedeKT Macchl, SHEPTHIO CBSI3U SApa M €ro YAEIbHYIO SHEPTHUI0
132
CBSI3M JUIs 97ieMeHTa - CS ss.
158. [IpuBenuTe cxemsl anb(ha — pacmana, OeTa — pacnaaa u € — 3axBara.
159. Kakwue snemeHTapHbIe YaCTULIBI OTHOCITCA K JISNTOHAM, ME30HaM, 6apuoHam?
160. Kakue 3aKkoHbI COXpaHEHUS BBIIOJIHSIOTCS B (PU3UKE 3JIEMEHTAPHBIX YacTULl?

Bonpochsl 1J1s1 MpoBeeHHs SK3aMeHa
Pa3zgea 1. Mexanuka.

1. IlpoctpancTBO UM BpeMs, CHCTEMbI OTCYETa. OcHOBHbIE =~ KHMHEMaTUYECKHE
XapaKTEPUCTUKHU KPUBOJMHEHHOIO IBWKECHMS: CKOPOCTb M ycKopeHue. HopmanbHoe H
TaHI€HIUAJIbHOE YCKOPEHUE.

2. KuHeMaTwka BpallaTebHOTO JBW)KCHHUS: YIJIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE, UX
CBSI3b C JINHEHHOW CKOPOCTBIO U YCKOPEHUEM.

[lonsaTHe cocTOSHUS MEXaHNYSCKON CHCTEeMbI. 3aKOHBI HhIO0TOHA.
3akoH COXPAHCHUA UMITYJIbCA. HeHTp HWHCPLIUH.

MoMeHT HMITYJIbCa MaTepHaanoﬁ TOYKH 1 MOMEHT CHJIbI MEXaHUYECKOH CUCTEMBI.

3
4
5
6. MoMeHT criTbl. 3aKOH COXPaHEHHUS] MOMEHTA CHITBI MEXaHHUECKOW CUCTEMBI.
7. Cuna, paboTa 1 noTeHUMaIbHas 3Heprusi. KoncepBaruBHble 1 HEKOHCEPBATUBHBIE CUIIBI.
8. Pabora u KMHETHYECKast SJHEPTHUSI.

9. 3akoH coxXpaHEHHs MMOJIHOW MEXaHMUECKOW YHEPTUU B 10JI€ TOTEHIIMATbHBIX CHIL.

10. CBs13p MexIy CUIION U MMOTEHLIMANbHOM SHepruei. [ paauenT ckanspHoil GpyHKIMH.

11. YpaBHeHue BpallleHUs TBEPIOTO Tela BOKPYT 3aKperieHHON oci. MOMEHT MHEpLUH.

12. MomenT unepunu. @opmymna lllteitaepa.

13. [lpunHumn OTHOCUTEIBHOCTH ["anunes-OiHIITENHA. ITocTynatsl TEOpUU
OTHOCHUTEJIBHOCTH.

14. CoGwitrie. CunxpoHuzamnusi 9acoB. OTHOCHUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE
BpeMeHn. COKpallleHne JUINHBI.

15. TlpeobpazoBanus Jlopenna. PensiTUBUCTCKUIT MHBAPHAHT-UHTEPBAT MEXKIY COOBITHUSMHU.
Clo)XKeHHEe CKOPOCTE B PEISATUBUCTCKON MeXaHUKe. PeNsITUBUCTCKUIT MMIYJIbC. 3aKOH
COXpaHEHHUsI uMmIyinbca. PenstuBucrckas »sHeprus. CBsi3b Maccbl U JHEPrUU.
Kunernueckas sHeprus.

3anaum k pasgeay 1
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16. C BpImIKM OpoCHIIM KaMEHb B TOPU30HTAIBHOM HarpasiieHuH. Uepe3 2 ¢ KaMeHb yrai Ha
3eMiI0 Ha pacctossHUM 40 M OT ocHOBaHMs BbILIKM. ONpefenuTbh HayalbHYIO U
KOHEYHYIO CKOPOCTh KaMHS.

17. Kamens OpocaroT MOJ YIJIOM K TOpPU30HTY. Pajuyc KpUBU3HBI TPAGKTOPUH B TOYKE
HaAUBBICILETO MoabeMa paanyc kpuBu3Hbl R = 10 M. Onpenennure CKOpOCTh B 3TOM TOUKE

18. JIuneiiHasi CKOPOCTh TOUEK HA OKPY>KHOCTH BpaI[AIONIerocs Aucka paBHa 3 m/C. Touku,
pacnosoxeHHble Ha paccTosHuu 10cMm Ommxke K OCH, UMEIOT JUHEHHYI0 CKOPOCTh 2
M/C. OnpenenuTe yriioByl CKOPOCTh BpallleHHs! TUCKA.

19. YtoOb1 ompenenuts KOIQGUIMEHT TpPeHUs K MeXIy ACpPEBSHHBIMH ITOBEPXHOCTSIMH,
OpYCOK TIOJIOXHIIM Ha JJOCKY M CTaJIX MOJHUMATh OJIMH KOHEI[ JIOCKH JIO TEX IOp, MOKa
OpycOK He Hauaj Mo HEH CKOJIb3UTh. DTO MPOU3OIUIO MPH yIrie HaKJIOHA JAOCKH 45°.
Omnpenenure xoddduimert TpeHus?

20. Ha momy crouT Tenexka B BUAE JUTMHHOW JTOCKH, CHAOXEHHOH JIerkuMH Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4eJIoBeK. Macca yenoBeka 60 ke, macca nqocku 20 xe. Maccoi
KoJiec mpeHeOpeub. TpeHue BO BTyJIKaxX He3HauuTeldbHO. C Kakoll CKOPOCTBIO OyneT
JBUTAThCS TENEXKKA, €CIIM YEJIOBEK MOUJET BAOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

21. IInatrdopma B BUAE TUCKA paguycoM | . Bpamiaercs mo MHepUuu, aenas 606/mun. Ha
Kparo IU1aTopMbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CKOJIbKO 000POTOB B
MUHYTY Oyner nenaTth Iuiardopma, €CIId YelOBeK Ieperner B ee meHTp? MomeHT
uHepimn miaThopmbl paBen 120 x2:’. MOMEHT HHEpIHH YeT0BEeKa PACCUHTHIBATE KAk
JUI. MATEPHAIBHON TOYKHU.

22. Kamens 6pomen Beepx noj yriom 60° x mosepxuoctn 3emin. Kunernueckas sHeprus
KaMHA B HadaiabHbli MOMeHT paBHa 20 /[ow. OnpenenuTs KHHETUYECKYIO U
NOTEHLMAJIbHYIO HOHEPruM KamMHs B  HauBbICIIEH TOYKE €ro TPaeKTOpHUH.
ConpoTuBieHneM BO3lyXa NpeHeOpeyb.

23. XokkeliHas maifda CKOJIb3UT 5 M, eciiu MpHu Opocke eil cooOLIaroT HauyalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYI0 CKOPOCTh 4 M/c?

24. Toukwii crepxkeHsb JuHONH 50 cm 1 Maccoit 400 2 BpamaeTcsi ¢ yriIOBBIM YCKOPEHUEM 3
2 o
¢ © BOKPYT OCH, TPOXOJIAIICH depe3 CepeuHy CTepKHS MEePIEHAUKYISIPHO K €ro JJUHE.
Onpenenuth BpalarOIui MOMEHT.

25. Haiitn paboTy moasema rpys3a IO HAKJIOHHOW IUIOCKOCTH, €ciu Macca rpysa 100k,
JUTMHA HAKJIOHHOM IMJIOCKOCTH 2 M, YTOJ HaKJIOHA 30°, koa(urment tpenus 0.1 u rpy3
JBUXKETCS ¢ ycKopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paauycom 5 cm Bpamancs, aenas 8 o6/c. K munmuapudeckoit
MIOBEPXHOCTU Baja MPHXKAIM TOPMO3HYIO KoJoakKy ¢ cuiod 40 H u yepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTsb K03(pPUINEHT TpeHus.

27. Kunetndeckass »HEprus BpAIIAIOLIETOCS TBEpAOro Tena. J[nMHa TOHKOro MpsSMOTro
crepxkHs 60 cm, a macca 100 2. OnpenenuTs MOMEHT MHEPLMH CTEPKHS OTHOCUTEIBHO
OCH, MEPIEHANKYJISIPHOMN K €r0 AJIMHE U MPOXOAIIEH Yepe3 TOUKY CTEPKHS, YAaICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. IIpenrnonoxxum, 4To Mbl MOKEM HM3MEPHUTh JIUHY CTEpxHsS ¢ TouyHOCThio 0,1MkM. [Ipu
KaKOH OTHOCHUTENBHOM CKOPOCTH JBYX MHEPIHUAIBHBIX CHCTEM OTCUETAa MOXKHO OBLIO OBl
OOHApPYXUTh PEJIITUBUCTCKOE COKpAllleHHE JJIMHBI CTEp)KHSA, COOCTBEHHas JUIMHA
KOTOporo pasHa 1 m?

29. B maGoparopHoii cuctemMe oTcUeTa MIU-Me30H C MOMEHTa POKJICHHUS 10 MOMEHTa pacraja
nposieren paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c. Onpenenuthb
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COOCTBEHHOE BpeMsl )XKM3HM Nu-Me30Ha. [lomHas sHeprust Tena Bo3pocna Ha 1 k. Kak
IIPU 3TOM U3MEHMTCS Macca Tena?

Pa3znea 2 .JJieKTpOMAarHeTusm.

30. Dnekrpuueckuii 3apsia. B3zaumonelictBue 3apsgoB. 3akoH Kyrnona. 3akoH coxpaHEHUSs
AIEKTPUUYECKOTO 3aps/ia.

31. Dnextpuueckoe mnoje. Hampspk€HHOCTD AIEKTPUYECKOro Mosis W noreHuuan. [lpunnumn
CYTEPHO3UINH MOJICH.

32.PaboTta cui 3JEKTPOCTATHUECKOTO IMOJII MpHU MepeMelneHuu 3apsana. Lupkymsmus
BEKTOpa HANPSDKEHHOCTH AJIEKTPOCTATHYECKOrO MOJsA. [lOTeHIMaNbHBIA  XapakTep
3IIEKTPOCTATUYECKOTO MOJIS.

33.IloTok BekTOpa HAMpPsHKEHHOCTH JIIeKTpocTaThdeckoro mnois. Teopema Taycca s
ANEKTPOCTATUYECKOT'O MOJIS B BaKyyMe.

34. Tlpumenenne TeopeMbl [aycca K pacu€Ty DICKTPUYECKHX TOJNEH 3apsyKeHHBIX
TUIOCKOCTH, IWJIMH/Ipa, cepsl, mapa.

35. TIpoBOAHHKH B 3JEKTPHUYECKOM M10Jj1e. [1osie BHYTPH U Y MOBEPXHOCTH MIPOBOIHUKA.

36. DHeprust CUCTEMBbI HETOABIDKHBIX 3apsAoB. DHEPIus 3apsHKEHHOTO IPOBOJHUKA H
KOHJCHCATOpa. DHEprust W O00BbEMHAs IUIOTHOCTh SHEPTUHM SJIEKTPUYECKOTO  IOJIS.
DHeprus MoJSIPU30BaHHOTO JAUAJICKTPUKA.

37. Onekrpuueckuii Tok. Cmia Toka. [I1OTHOCTH TOKa. YCIOBHSI CyIIECTBOBAHHS
MIOCTOSTHHOTO TOKa.

38. O600mEHHEII 3ak0H OMa B HHTErpaIbHOM (hopMe. Pa3HOCTH MOTEHINAIOB, HAMPSHKEHUE,
OJ1C. 3akon Ixoyms — Jlenna.

39. MarautHoe nosne. MHAYKIUS MarHUTHOTO T0JIs. 3aKOH AMmTepa.

40.3akon buo — CaBapa — Jlammaca W ero mpuMEHEHHE K pPacdéTy MarHUTHOTO TIOJIS
MIPSAMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

41. MarauTHoe 1oJje KpyroBoro Toka. MarHuTHbIi MOMEHT BUTKA C TOKOM.

42. BuxpeBoil xapakTep MAarHUTHOTO TMOJsl. 3aKOH MOJHOTO ToKa (IMPKYISIUS BEKTOpa
MarHUTHON HHIIYKIUN).

43. JleficTBe MarHuTHOrO TOJds Ha ABwKymwmiica 3apsa. Cuma Jlopenna. JIBukeHue
3apsKEHHBIX YaCTULl B MATHUTHOM I10JIE.

44. MarautHbIii notok. Teopema ["aycca jis MarHUTHOTO MOJIS.

45, SIpneHue SJEKTPOMAarHUTHOW HMHAYKUMU. 3akoH Dapajes (3aKOH >JIEKTPOMArHUTHOMN
uHAyKun). 3akoH Jlenma. fIBmenune camowHAyKIMH. MHIyKTUBHOCTh. 3aKOH
CaMOMHTyKIUH.

46. DHeprusi CHCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTHH MAarHUTHOTO
OJIS.

47.3aK0H TOJHOTO TOKa JJIi MarHUTHOTO TOJs B BemecTBe. Hampsyk€HHOCTP MarHUTHOTO
OJIS.

48. YpaBHeHnss MakcBelia Uist 2JIEKTPOMarHuTHOTO 1oJist. TOK CMeeHHs.

3anauum k paszaeny 2
49. J]IBa 0IMHAKOBBIX TOUYCYHBIX 3apsaa 1o -2 MkKi Haxoastcs B Toukax (0; O) m (2; 0)

NpsIMOYTOJILHON cuctembl koopauHat (X; VY), rae X, Y 3amanbl B MeTpax.
Omnpenenuts OPOSKIHUIO HA OCh OX BEKTOpa HAIPSIKEHHOCTH 1oJist B Touke (1; 1).

50



50.

51.

52.

53.
54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

Kakoli myTs 1o CHJIOBOH JMHMHM 10 IIOJHOM OCTAHOBKHM IIPOXOJMUT a-yacTulia B
OJTHOPOJHOM TOPMO3SIIEM mojie ¢ HanpsbkeHHOCThIo 2000 kB/M, ecinyn HadaabHas
ckopocTh ee 20000 km/c? Macca yacTHIIBI 6.4 102 Kr, 3apsaa 3,2° 10 19 Ko

CBsi3b MEXIy HaINpsDKEHHOCTBIO TOJNIST M MOTCHHIUANIOM. [ 'padudeckoe n3oOpakeHue
AJIEKTPUYECKOTO TOJII C TIOMOIIBIO CHJIOBBIX JIMHUA W 3KBUIOTEHIIMATBHBIX
noBepxHocTel. Onpenenure pa3HOCTh MOTEHIIMAI0B Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITH HaIMPSHKEHHOCTH 3JIeKTpruuecKoro mosst E=2i+4j+3Kk.

ToHKMI CTEpKEHb COTHYT B IIOIyKOJbLO. CTepKeHb 3apsykKeH C JIMHEHHOMN
woTHOCTHIO 100 HKI1/M. Kakyro paboTy Hasi0 COBEpIIUTH, YTOOBI MEPEHECTH 3aps 1
HK1 13 nenTpa kosblia B 06CKOHEYHOCTh

Boruucinuts 35ekTpuueckuii MOMEHT Jurods, eciu ero 3apsan 10 uKo, mieqo 0,5¢cM.

beckoneuHasi MIIOCKOCTh HECET 3apsifl, PABHOMEPHO pacCIpe/lelIeHHbIN C TTOBEPXHOCTHON
mrotHocThio 1 MKKi/M?. Ha HEKOTOPOM pacCTOSIHHH OT IUIOCKOCTH MapaiUIeNbHO i
pacmonoxeH kpyr paauycoM 10 cMm. BbIYMCIUTH MOTOK BEKTOpa HAMPSKEHHOCTH
AIEKTPUUYECKOTO MO Yepe3 ITOT KPYT.

Ha oTpe3ke TOHKOro npsiMoro ImpoBOJIHUKA PABHOMEPHO pacIpeelieH 3apsil ¢ JIMHEHHON
mrotHocThio 7 = 107° Ku/cym. BIMHMCIHTB MOTEHIMAN, CO31ABAEMBI STHM 3apsI0M B
TOUYKE, PACIIOJIOKEHHOM Ha OCH IPOBOJAHHMKA M YAAJEHHOW OT OJmXkKaillero KoHIa
OTpe3Ka Ha pacCTOsHUE, paBHOE JUIMHE 3TOTO OTPE3Ka.

OmnpenenuThy IJIOTHOCTH TOKA B JKEIE3HOM IPOBOAHUKE JumMHOW 10M, ecnu mpoBox
HaXOJUTCs 110 HanpsbkeHueM 6 B. Y nenbHoe conpoTusieHue xenesa 98 HOM M.

Tok B nenu 6arapen, 3/{C xotopoii 30 B, paen 3 A. Hanpsbkenue Ha 3axumax Oatapeu
18 B. Haiiqute conmpoTHBIICHHE BHEITHEH YacTH 1M U BHYTPEHHEE COMPOTHBIICHUE
OaTapeu.

IMposoguuk mmuuaoit | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBIN TOPHU30HTAIBHO Ha
TOHKUX IPOBOJOYKAX, HAXOJUTCS B OJHOPOJHOM MArHHUTHOM TIOJi€, CHUJIOBBIE JTMHUU
KOTOpPOTO HAIMPAaBJICHBI BEPTHKAITHHO BBEepX. [Ipu MPOXOXKICHUU IO TMPOBOJHUKY TOKA
cunot | = 0,3 A oH OTKJIOHWIJCS TakK, 4YTO MPOBOJIOYKK OOpazoBamu yron o =17° ¢
BEpTUKAIBI0. HallTh MHAYKIIMIO MarHUTHOTO TOJIA.

beckoHeyHO AJIMHHBIN MTPOBOJ 00pa3yeT KpyroBoi BUTOK, KacaTelbHbI K mpoBoay. [1o
npoBoy uaer Tok cuiaod | = 5 4. Hailtu paguyc BHUTKa, €CIM HANpPsKEHHOCTb
MarHuTHOTO 1oJid B 1ieHNpe Butka H = 41 A/m.

Kakoit Bpamraronmuii MOMEHT JEHCTByeT Ha pamMKy ¢ TokoM cwiod | = 2 A4 npm
MIOMEIIIEHUH €€ B OJIHOPOJHOE MarHuTHoe moiie ¢ muaykuuei B = 0,2 77, ecnu pamka
conepxut N = 30 ButkoB momansio S = 10 ¢u?, a mWI0CKOCTh pamMkn oGpasyer yron B =
60° ¢ muHuAMHU TT0JIA?

BbluucinuTe mUPKyIALMIO BEKTOpa MHIAYKIMU BIOJIb KOHTYpa, OXBATHIBAIOIIETO TOKH
11=5 A, 1,=7,5 A, Tekymue B OJHOM HampaBjeHuH, U Tok I3=10 A, Tekymmuii B
MIPOTHUBOIIOJIOKHOM HaIpPaBJICHUH.

3apshKeHHAas 4acTHUIla IBIKETCS B MATHUTHOM TIOJI€ TI0 OKPY>KHOCTH CO CKOpPOCThi0 U = 1

Mwm/c. Nanykuus marautHoro nonst B = 0,3 7z, paguyc okpyxkHoctd R = 4 cu. Haiitu
3apsl YaCTHIBI, eciiu ee kKuHeThueckas >Heprus W= 12 xaB.

3apspKeHHasi YaCTHLA ABMKETCS B MATHUTHOM TI0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Unpykiust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cm. Haiitu
3aps] YacTHLBl, eciii ee KuHerndeckas sHeprust W= 12 xaB.

Pasznea 3. Kose6anust u Bos1HbI. BostTHOBas1 onTHKA.
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64. neanbHblil TapMOHUYECKUH OCIIIIUIATOP. Y paBHEHHE HJICAIbHOTO OCHMIIISTOPA U €T
pelieHue. AMIUTUTYIa, 4acToTa U ¢a3a konedanus. KommnekcHas ¢popma npeacTaBieHus
TapMOHUYECKHUX KOJIeOaHUH.

65. BekTopHOe onucaHue CI0KeHUs KoJIeOaHUH.

66. IIpumeps! Kos1eOaTeNbHBIX ABIKEHUN PA3TUYHON (PU3NUYECKON TPUPOJIBI.

67. DHeprus konebaHU

68. CBoOOIHBIE 3aTyXatOMIMe KOJIeOaHHsI OCIUIUIATOPA C IOTEpsSMU. BoIHY)/1eHHBIE
KoJie0aHusl.

69. Bontubl. OOpa3oBaHue W pacrpocTpaHeHHe BOJH. [IpofoibHBIC U TOMEPEYHBIC BOJHEIL.
@®pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTH. JIJIMHA BOJHBI U CKOPOCTh PACIPOCTPAHEHUS
BOJIH.

70. YpaBHeHHsI TUIOCKON U cheprudecKoil Oerymux BoaH. BoiHoBoe uncio.

71. CpolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTH pPacIpOCTPAHEHUS AJIEKTPOMAarHUTHBIX
BOJIH. I3nmyueHme 371eKTPOMarHUTHBIX BOJIH.

72. DHeprus >MeKTPOMarHUTHBIX BOJIH. OOBEMHAS TUIOTHOCTD YHEPTUU JIEKTPOMArHUTHOTO
nosisg. Bekrop YmoBa — [loliHTHHTA.

73. DNeKTpOMarHuTHAsE TMPHPOJA CBETOBBIX BOJH. [IpHOMIKEHUS TEOMETPUYCCKOM,
BOJIHOBOW U KBAaHTOBOM OITHKH.

74. NaTepdepeHIus CBETOBBIX BOJIH. YCJIOBHS IS HAOJIOJEHUS M CIIOCOOBI peann3aiiuu
(meron FOura, 6unpuszma @penens) OnTudeckas pa3HOCTb X0/a. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepeHiun. MHTepdepeHnns B TOHKMX IuieHKaxX. lomocsl paBHOH
TONIMHBl ¥ TOJOCH paBHOro HakiioHa. [Ipumenenue wunTepdepenmuu. Judpaxius
cgerta. [lpunmun [oiirenca-®penens. Judppakuns @penens u Opaynrodepa?

75.Meron 30 ®penens. udpakuus DpeHens Ha KpPyrJIOM OTBEPCTUM M JIUCKE.
Judpaxknuonnas pemierka. [lpuMeHnenue ee B kauyecTBe cnekTtpoMerpa. Jucnepcust u
paspemiaromas cuia. Ilonstue o ronorpaduu.

76. ITonsipu3ariusi CBETOBBIX BOJH. Buabl monspu3aruu. CrerneHp mossspu3anuu. CriocoOs
noJy4eHus nossipusanun ceera. [lonspuzanus npu orpaxkeHuu. 3akoH bproctepa.

77. 1Boitnoe nydenpenomiienne. [lonspuzanus cBeta npu JBOHHOM JTy4enpeIoOMICHUH

78. Tlonspu3zanuonusie npu3msl. [longpoussl. 3akon Maoca.

79. PactipocTpaHeHne cBeta B BemiecTBe. HopmanbHas © aHOMaibHAas JUCHEPCHSL.
ONEKTPOHHAs TEOPUS IUCIIEPCHH.

80. ITornomenne cBera B BemecTBe. 3akoH byrepa-JlamGepra-bepa. OcobGeHHOCTH
MOTJIOIIEHHS B Pa3pekKEeHHBIX ra3ax U CIUIOUIHBIX CpeAax.

81. PaccesiHue cBeTa BelecTBOM. PasteeBckoe paccessHre. MoJieKyIsspHOE pacCcesiHAe.

3anaum k pasgeny 3

82. Touka coBepIIaeT rapMOHHYECKHE KOJIEOaHuUs, ypaBHEHHE KOTOPBIX UMeeT BUI X = A Sin
ot, e A=5 cm, ©=2 ¢~ *.HaiiTi MOMeHT BpeMeHH (Ommkaiimii K Havaly oTcyera), B
KOTOpBIii ITOTeHIManbHast sHeprus Toukn 17 =10 * J[, a Bospacraromast cuia F=+5-10"
3 H. Onpenenuts Taxxke (asy KoNeOaHHil B 5TOT MOMEHT BPEMEHH.

83. Touka coBepiIaeT rapMOHHYECKHE KOJIeOaHUs. B HEKOTOPBIIf MOMEHT BpeMEHHU
CMeEILEHHE TOYKHU X = 5 CM, CKOpOCTh ee L = 20 cM/c u yckopenue a = -80 cm/c 2 Haiitn
UKIIMYECKYIO YacTOTy U Nepuo KojebaHui, ¢pa3y KojaebaHuil B paccMaTprUBaeMblit
MOMEHT BPEMEHHU U aMIUTUTYy KOJIeOaHHH.

84. ]Iea TapMOHWYECKMX KOJeOaHHS, HAMpaBICHHBIX I10 OJHON MPSAMOW, HWMEIOIINX

OJIMHAKOBBIC AMIUTUTY/ABl W TEPUOJBI, CKIIAABIBAIOTCS B OJHO KoyieOaHHE TOH ke
ammuTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOaHUH.
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85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Onpenenutb CKOPOCTb PAaCHpPOCTPaHEHHUs BOJH B YIPYrod cpejie, eciau pa3sHocTh (a3
KoNeOaHuii IBYX TOYEK CPebl, OTCTOSMMUX APYyr oT apyra Ha 10 cm, pasna 60° u
gacToTa konebanuii 25 ['y.

JlaHbI XapaKTEPUCTHKH JIBYX KOJeOaTeNbHBIX IBMKCHUN MaTepuanbHoil Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3nocts a3 mexay stumu konebanusmu /4. HagansHas daza
OJIHOTO M3 HUX paBHA HYJIO. 3alHILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KoJieOaHusl.
[TocTpoliTe BEKTOPHYIO AUArpaMMy CIOKEHHUS.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX ABMKEHUN MaTepruanbHOU Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3znocts (a3 mexay atumu konebanusimu /4. Havansnas daza
OJIHOTO U3 HUX PaBHA HYJIO. 3alUILINUTE YPABHEHUE PE3yIbTUPYIONIETO KOJIeOaHMUsI.
[TocTpoiiTe BEKTOPHYIO AUAarpaMMy CII0KEHUS.

Haiitu cMmemeHne OT TONOKEHUS PABHOBECUS TOYKH, OTCTOSIIEA OT HCTOYHHKA

KOoJieOaHWil Ha paccTOSTHUU (= A /12, nns momenta t=T/6. Ammuuryga kojeOaHus
A=0.05 m.

[Tnockast 371eKTpOMarHuTHasI BOJIHA PACIIPOCTPAHSICTCS B BaKyyMe. AMILTUTYIa
HAMPSDKEHHOCTH AJIEKTPUIECKOTr0 1oJist BOJHbI Er = 50 mB/m. Haiitu ammutyny
HAIPSHKEHHOCTH MarHUTHOT'O TIOJIS.

B oanoponnoi wuzoTpomHON cpene ¢ &€ = 3 u u =1 pacmpocTpaHsieTcs IUIOCKas
AJIEKTPOMArHUTHAS BOJHA. AMIUIUTY/Ia HAMIPSKEHHOCTH JIEKTPUUYECKOTO OISl BOJIHBI E,
= 10 B/m. HaiiTi aMIIuTy1y HampsuyKEeHHOCTH MAarHHUTHOTO MOJst U (ha30BYIO CKOPOCTh
BOJTHBI

B ompite OHra Ha myru ogHOro w3 uUHTepdepupyromux JIyded momemnianach
MEePHEHANKYIISIPHO STOMY JIy4y TOHKasl CTEKJITHHAS TUIACTHHKA C TIOKa3aTeleM TOMIICHUS
n = 1,5, BCIeACTBUE 4YEro LEHTpalbHas CBETJAs IOJOca CMEIAach B MOJOXKEHHUE,
MepBOHAYAILHO 3aHUMAEeMOE TSTOW CBETIION MOJI0COH (He cuMTasi eHTpaibHOW). JmuHa
BOJIHBI naaoriero ceeta A = 0,5 mxm. Onpenenuts TonmuHy d MIaCTHHKH.

Ha ToncTyro CTEKIISIHHYIO MJIACTUHKY HAHECEH TOHKHUH CIIOM MPO3payHOTO BEIIECTBA C
nokazatesneMm mpenomieHus n = 1.3. IlmactuHka oOcBelieHa MapauieNbHBIM MTYyYKOM
MOHOXPOMaTHYECKOTO CBeTa C JIMHON BOMHBI A = 640 Hm, majamomUM Ha TUIACTUHKY
HOpMaiibHO. Kakylo MHUHUMAIbHYIO TOMIMUHY Opin JOKEH HMETh CIIOH, YTOOBI
OTPa)KEHHBIN My4YOK UMEJl HAMMEHBIIYIO IPKOCTh?

Mupuna wuHTepdepeHIMOHHOW Tmoiockl. Ha MBUIBHYIO IUIGHKY C IOKas3aTeleM
npesnomieHuss n = 1.3, Haxoxsmylocs B BO3AyXe, MaJaeT HOPMAJIbHO IMYYOK Jy4ye
Oenmoro ceera. Ilpu Kakoil HauMeHbIICH TOMIIKUHE Omin TUIEHKA OTPAKCHHBIH CBET C
mmHoi BomHbl A = 0,55 mrm OKaxeTcs MakCUMalbHO YCUJICHHBIM B Pe3yJbTaTe
uHTEepepeHn?

Ha mgwadparmy ¢ xpyrisiMm otBepctHem auamerpoM d = 4 um mamgaeT HOPMAbHO
napajuIeIbHBIA MYYOK JIydeld MOHOXPOMATHYECKOTO CBeTa C JUIMHON BOMHBI A=0,5uxm.
Touka HaOMIOMEHUS HAXOJUTCS HA OCH OTBEPCTHs Ha pacctosHud b = 1 m oT Hero.
Ckonbko 30H K ®penenst ykmaasiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJEE MATHO
MOJIYIUTCS B TIEHTpEe MUPPAKITMOHHOM KapTHUHBI, €CITM B MECTE HAOJIIOJICHUI TOMECTUTD
sKpaH?

Ha nudpaknuoHHy0 pemieTky majgaeT HOpMalbHO MOHOXPOMATHUUYECKUN CBET C JIITHHON
BOHBI A = 410 Hu. Y100 Ap Mexy HanpaBICHUSIMHA Ha MAKCUMYMBI TIEPBOTO ¥ BTOPOTO
nopsakoB paeeH 2°21'. OmnpeaenuTs 4YWCIO 7 IMITPUXOB HA €AWHUIY JUJTMHBI
TU(PPaKINOHHOM PEIIETKH.
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96. Ha mudpaknmonnyto pemeTky, coaepsxamtyto n = 400 mrpuxoB Ha 1 mm, magaet
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET C JNIMHOK BOIHBI A = 0,6 mxm. Halitn obmiee
yrcno N audpakmOHHBIX MAKCHMYMOB, KOTOPBIE JIaeT ATa pemeTka. OnpeaenuTh yroi
@ nudpakiuy, COOTBETCTBYIONIUH MOCIEIHEMY MAKCHMYMY.

97. Kaxoii HauMeHbIIel pa3pematomieil cuioi R nomkna o6manars AudpakiimoHHas
peleTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLITO pa3pelinuTh ABE CIICKTPATbHBIC JIMHUN
KaJus ¢ [JutnHaMu BOJIH A1 = 578 um u Ap = 580 num? Kakoe maumensiree ynciao N
HITPUXOB JIOJDKHA MMETh 3Ta PEIIeTKa, YTOOBI pa3pelieHre OblII0 BO3SMOXKHO B CIIEKTPE
BTOPOTO Topsiika?

98. Ctenens nonsipu3anyy P 4acCTUYHO MOJISIPU30BAHHOTO cBeTa coctasiser 0,75.
OnpenenuTh OTHONMICHHE MAKCUMATbHOW HHTEHCUBHOCTHU |max CBETA, MPOITyCKaeMoro
aHaJIN3aTOPOM, K MUHUMATBHOM |pix.

99. Vron o Mexny mI0CKOCTSIMHU MPOITyCKaHUs Noaspu3aTopoB paBeH 50°. EcrecTBeHHBIH
CBET, IPOXO/IS Yepe3 TaKylo CHCTeMY, ocinadisiercs B n = 8 pas. [IpeHeOperas nmotepeit
CBETa MPH OTPAXKCHUH, ONPEACTUTh KO3 GHIneHT K morioneHus cBera B OISIPOUIax.

100. VYron bproctepa & npu najeHuy CBeTa U3 BO3yXa Ha KPUCTAJIT KAMEHHOU coyn
paBeH 57°. Onpenenutb CKOPOCTh CBETa U B 3TOM KpUCTaLIE.

101. KoaddurmenT noromennss HEKOTOPOTo BEIIECTBA AJII MOHOXPOMATHYECKOTO
CBeTa OIpeIeIeHHOI AmrHE! BoHbL @ = 0,1 cu t. OIpeeInTh TOIIHEHY X BELIeCTBa,
KOTOpasi HeoOXoquMa JIJIs ociabieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHE CBeTa
HE YUHUTHIBATh.

Pa3nen 4 .TepmoanHaMuKa 1 MOJICKYJIsIpHAs QU3nKa

102. N3oxopuueckuii, ”300apuuecKuii, N30TEPMUUYECKUH, ailnadaTHUeCKUi POLECCHI
B ujeanbHbIX ra3ax. [IpeobpazoBaHue TEMIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpenHsst sHeprus Tena. BHyTpeHHss sHeprus UieanbHOro rasa.
TemoemkocTsb. TemioeMKocTh TBEpAbIX Ted. 3aKkoH [rononra u Iltu.

104. OOparuMble U HeoOpaTumble Tmpouecchl. IlepBoe Hadano TepMOAMHAMHUKHU.
TemmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamMuyeckoe  paBHOBecMe W Temmeparypa. HyneBoe  Hawano
TEPMOJMHAMUKU. DMIHUPUYECKasl TeMIlepaTypHas mKkaia. KBazucrarnueckue mpoieccsl.
YPaBHeHI/Ie COCTOsIHUA B TCPMOJUHAMUKE.

106. Obparumbie u HeoOpaTuMble Tporecchl. Bropoe Hayano tepmoauHamMuky. L{uko
KapHao. DHTponus.

107. Hasnenue raza ¢ Touku 3peHuss MKT. CBs3b TEMI0EMKOCTH C YUCIIOM CTeTeHel
CBOOO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  MukpococtossHus.  CTaTHCTHYEeCKMH BeC M BEpOSATHOCTh
MakpococTosHus. Pa30BOe MPOCTPAHCTBRO.

109. Pacnpenenenne MakcBemia MoJeKya HjealbHOro rasa. Hambonee BeposiTHas,

CpelHsii W CpelHEKBaJpaTHYHas CKOPOCTH. OKCIEPUMEHTaIbHOE 00OCHOBaHHE
pacupenenenus Makcsesa.

110. Pacnipenenenne bonbmana u 6apomerpuueckas popmyia.

111. Yucno CTONKHOBEHUH M JUIMHA CBOOOIHOTO mpolera MOJEKy MACalIbHOTO rasa.
Omnupuyeckue ypaBHeHHs mnepeHoca: @Puka, Dypre um HproroHa. Penakcanus k
COCTOsIHUIO paBHOBecus. CpenHee YuCio CTOJKHOBEHUI
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3anayu k pasuenay 4

112. Omun tpamm remust Obur Harper Ha 100°C mpw MOCTOSHHOM JIaBJICHHH.
OnpenenuTh KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3zy, pabdoTy pacuMpeHus u
npupanieHne BHyTpEHHEH YHepruy rasa.

113. VYriekuciplii ra3 pacMpseTcsl NpU MOCTOSIHHOM JAaBiieHuu. OnpenenuTs padoTy
paclIMpeHusi, €CJIM Ta3y nepeaaHo 4,210 /o1 TETOTHI.

114. I'a3, 3anuMaBmii 06beM 11 2 mox gasinennem 10° [1a Gbu M300apUYECKU HATPET
ot 20°C 10 100°C. Ompenenuts pabOTy pacuIupeHUsI.

115. B 6amione emkocThio 24 1 HaxoauTcs Bogopon mpu temmeparype 15°C. Tlocne
TOTO KaK 4acTh BOZOPO/A M3PACXOLOBAIIM, JABICHHE B GalUIoHe MOHH3MIoCh Ha 4-10°7a.
Kakoe konnuecTBO BoAopo/1a ObUI0 H3pacx010BaHO?

116. Haiitu u3MeHeHue SHTponuu Mpu H300apUUECKOM pacIIMpeHuH 4 2 a3oTa OT
00Béma 5 1 1o 00BéMa 9 .

117. Onpenenuth TeMmMmeparypy rasa, €clid CpeaHsis KHUHETUYeCKas dSHeprus
TOCTYIATENBHOTO ABHKEHHs ero Monexyi 1,6-107° [,

118. Kakas monst MoneKys Kuciopoaa obaaiaeT CKOPOCTSIMHE, JISKAIIMMUA B HHTEPBAJIe
ot 910 1o 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kabune Bepronera Gapomerp mokasbiBaeT 675 mm pm.cm. Ha kakod BeIcOTE

JETUT BEPTOJIET, €CIM Ha B3JIETHOU IIomagke OapomeTp nokasbiBan 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa CUMTaTh HEM3MeHHOU U paBHOl 17°C.

Pa3zpnen 5. KBanToBas puszuka

120. TennoBoe n3mydeHne u IoMuHecueHIus. CrieKTpaabHbIe XapaKTePUCTHKU
TerIoBoro u3nydeHus. 3akonsl Kupxroda, Credana-bonpiimana u 3aKoH cCMeLICHUS
Buna. AGco0THO YepHOE Telo.

121. ®opmyna Penes-/[xunca u «ynbrpaduoneronas karactpoday». ['unoresa
kBaHTOB. ®opmyina [1nanka. KBanToBOE 00BsCHEHNE 3aKOHOB TEIJIOBOTO U3ITyYEHUS.
KopmyckynsapHO-BOJIHOBOI yann3M CBeTa.

122. ®oroaddext u 3pdext Komnrona. Ypasuenue DitHirelina ais porordpdekra.
123. Omneit bore. TopMo3Hoe n3nyuenne. I'unoresa ne bpois. Oneitsl J[3BHCccoHa 1
Jxepmepa. udpakuust Mukpouactull. [Ipunnun HeonpeneneHHoctu [ eitzendepra.

124. BonnoBast pyHKIMS, €e CTaTUCTUYECKUIA CMBICI U YCIIOBHSI, KOTOPBIM OHa

JIOJI’KHA Y/I0BJIETBOPSTh.
125. CranuonapHoe u HectanroHapHoe ypaBHeHue llpeaunrepa.

126. KsaHToOBas 4acTuIa B OJTHOMEPHOH MOTEHIIMAIEHOU siMe. OTHOMEPHBIN
NOTEHIMAIBHBIN MOpOT U Gapwep.

127. CocTosiHue MUKpPOYACTHUIIHI B KBAHTOBOM MexaHuke. [[oHsATHE 0 BEIPOKICHUN
DHEPreTUYECKUX YPOBHEM.

128. IlpencraBnenne GpU3NIECKUX BETUYMH ornepaTopamu. Omneparopbl KOOpAHHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, IOTEHLIUAIbHON U KHHETUYECKON YHEPIHUH.

129. CrammonapHoe ypaBHenue IlIpenunrepa ais atoma Bojgoposa. BoiaHoBEIE
¢yHKUIMU 1 KBaHTOBBIE yncia. [IpaBua oTOopa A1 KBAHTOBBIX MIEPEXOJI0B.

130. CoOcTBeHHBIM MEXaHUYECKU M MATHUTHBI MOMEHTHI AJICKTpOHA B aTroMe. OTbIT
IlIrepHa u I'epnaxa.

131. Cnun-opOuTanbHOE B3auMojeicTBHE. TOHKAs CTPYKTypa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB U NIEPUOINYECKAsI CHCTEMa XUMHUECKUX ieMeHToB J{.1
MenneneeBa. [lopsmok 3amoHEHUS SJEKTPOHHBIX 000I0UYEK.

133. BekrtopHas MOAEIb MHOTORJIEKTPOHHOTO aTroMa. THIIBI CBA3EH.
XapaKkTepuCTUYECKHE CIIEKTPBI AaTOMOB.
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3agaum k pasageay S

134. HaiiTi yacToTy v cBeTa, BBIPBIBAIOIIETO U3 METaIa JIEKTPOHbI, KOTOPbIE
MOJIHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHUUANOB U =3 B, eciiu poToapdext
HAYMHAETCS TIPU JUTMHE BOJIHEI cBeTa A = (0,5 MKM.

135. B pesynbrare a¢gdexra Komnrona dhoton ¢ sueprueit € = 1,02 MaB paccesics Ha
CBOOOJTHOM 2JIEKTpOHE Ha yrou & = 150°. OnpenenuTb SHEPTHIO & paccessHHOro (oToHa
U KHHETHUYECKYIO SHEpruio 7 3JIeKTpOHA OTAaYu

136. [TpoToH 06s1agaeT KHHETUYECKOH sHepruel 7, paBHOW YHEPTUU MOKOS Ejp.
Onpenenutb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins nporoHa, eciu ero
KHHETHYECKasi SHEPTUsl YBETMYUTCS B n = 3 pasa.

137. .Yactuiia B IOTCHIHMAILHOM SIIMKE IMUPUHON | HaXOMUTCs B HU3IIEM
BO30YKICHHOM COCTOSIHUH. OIpeIeTuTh BEPOSTHOCTh HAXOXKICHUS YaCTHUIIHI B
unrepsaie ot 0 go /2.

138. YacTua B HOTECHIMAIBHOM SIIUKE ITUPUHON | HAXOIUTCSI BO BTOPOM
BO30Y>KICHHOM COCTOSTHUU. ONpeeTuTh BEPOSTHOCTh HAXO0XKJICHUS YaCTHUIIBI B
uHTEepBasie ot |/3, paBHOYIaJICHHOM OT CTCHOK.

139. JInuHBI BOJIH KOMIIOHEHT KeNTOro 1y0jaeTa pe30HaHCHOW JIMHUW HATpus,
o0ycnorieHHOTO TiepexoioM 3P-3S, paBubr 589,00 u 589,56 am. Halitn Benmnuuny
pacuerienus 3P-tepma B 3B.

140. Bemmcarh crieKTpalibHBIC 0003HAYEHHUS TEPMOB aTOMa BOJIOPO/IA, DIIEKTPOH
KOTOPOT0 HaXOJIUTCS B COCTOSIHUHM C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CxkoabKO M KaKue 3HaYCHUsI KBAaHTOBOTO YKCIIa J MOXKET UMETh aTOM B COCTOSIHUM
C KBaHTOBBIMU YHcliaMu S U L, paBHBIMU COOTBETCTBEHHO 2 U 3 ?

142. OrnpenenuTb OTHOIICHHE JITTMHBI BOJHBI A3 11e Bpoiisis mpoToHa K IJTHHE BOJIHBI
Az ne bpoins a-uacmuybsl, IpolIeANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
norennuaios U =1T1B.

143. Onpenenutb OTHOUIEHHUE JUIMHBI BOJHBI A1 Jie Bpoiiis mpoToHa K JJIMHE BOJIHBI
Az ne bpoins a-uacmuybsl, IpolIeANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
norennuaios U =1T1B.

144. Cpennee Bpems )KU3HHU aToMa B BO30YKJIEHHOM COCTOSIHUU At ~ 10° ¢, IIpn
nepexoJie aToMa B HOPMaJIbHOE COCTOSTHUE UCITyCKaeTcs (POTOH, CpeHss ITTHHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLEHUTh €CTECTBEHHYIO MIMPHHY AA H3ydaeMoit
CIIEKTPATLHOM JIMHUH, €CITU HE TIPOUCXOIUT €€ YIIUPEHHUS 3a CUET APYTHX MPOIIECCOB.

145. MoHO3HEepreTHYecKril My4oK 3JIEKTPOHOB, MPOIISAIINX YCKOPSIOIIYIO Pa3HOCTh
noteHuuanoB U = 20 kB, BBICBEUUBAET B LIEHTPE dKPaHA AIEKTPOHHOIYUEBOM TPYOKH,
JuiiHa Kotopoi | = 0,5 m, atHO paguycom I = 107 cm. [Tonb3ysick COOTHOIIEHUEM
HEONPEIeTICHHOCTEH, OMPEIeIUTh, BO CKOJIBKO Pa3 HEOMPEAEICHHOCTh AX KOOPAMHATHI
9JIEKTPOHA HA SKPAaHE B HAMPABIICHUH, TIEPIICHINKYJISIPHOM OCH TPYOKH, MEHBIIIE
panuyca I msITHA.

146. Haiiti mocrosiayto [Tnanka h, eciu u3BecTHO, YTO 37€KTPOHBI, BHIPHIBACMBIC U3
MeTaJlJia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTHIO 33JIePKUBAIOTCS PA3HOCTHIO
MOTEHIIMANIOB U; =6,6 B, a BhIpbIBa€Mble CBETOM C JIMHOW BOJHBI Ay =0,65 mkm —
Pa3HOCTHIO MOTEHIUANIOB Uy = 16,5 B.

147. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaJlIa 3JEKTPOHBI, KOTOPbIE
MOJTHOCTBIO 33ICPKUBAIOTCS Pa3HOCTHIO MOTeHIIUANOB U =3 B, eciiu poTodapdexr
HAYMHAETCS TIPH JJTHHE BOTHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHoBbI QU3NKH AAPa U IJIEMEHTAPHBIX YaCTHLL.

148. Crtpoenune aToMHOTO siapa. SnepHbie cuitbl. DHEPTUs CBs3U sapa. Jlepext macchl.
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149. PannoakTBHOCTE.
150. Snepuble peaknyuu. Peakiuu neneHust U CHHTE3a.

151. OnemeHtapHbie yactulibl. Kimaccuduxanus snemeHTapHbix yactull. [IpeBpamienue
yacTull. 3aKOHBI COXPAaHEHUSI B MUPE AJIEMEHTAPHBIX YaCTHII.

3agaum k pasaeay 6

152. Ha3zoBute cumBoIMueckre 0003HAUYEHUS sIEp U30TOIIOB BOJIOPO/IAa M HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOE CIPaBEATUBO /I MHOTHX JIETKHX
A1ep, ONPEAEIUTh CPEIHIO 00bEMHYIO IUIOTHOCTD 3apsaaa spa.

154. Slapo Geprins 4’ Be 3axBatiino smektpon u3 K-oGonoukn atoma. Kakoe sapo
oOpa3oBanoch B pe3yibrare K-3axsara.?

155. [Ba sapa renus ,*He cimiuich B OHO SIIPO, W TIPU 3TOM OBLIT BEIOPOIIIEH TPOTOH.

VYkaxure SAAPO KaKOoro 3JICMCHTaA 06p8.30BaJ'IOCB B PE3YJIbTATC TAKOI'O IMIPCBPALICHUA.

161. [Tpu n3yuennn KosebaHuii GU3NIECKOTO MASITHUKA OBLITH U3MEPEHBI TIEPHOJ
KOJIEOaHUH, a TAK)KE YIIIOBOE OTKJIOHEHUE OT MOJIOKEHHS PABHOBECHSI B MOMEHTBI
Bpemenu 0, T, 2T,... 3anummre GopMyIly, ONMCHIBAIOIIYIO YKa3aHHYIO 3aBUCUMOCTb.
OO0bsicHUTe, KaKUM 00pa3oM rpapuuecKku onpeaeauTb Kodh OUIMEHT 3aTyXaHUs TaKHX
Kosie0aHuit

162. [TpuBenure cxemy uHTeppepomerpa MaiikeabcoHa. 3allUIINTE YCIOBUE
UHTEPPEPEHIIMOHHBIX MAaKCUMYMOB. OTNHIIUTE MPUHIUT PaboThl Dyphe-CreKTPOMETpa.

163. Hccnemyercs 3aBUCUMOCTh MOIITHOCTHU TETIJIOBOTO M3ITyYSHHS OT a0COIFOTHON
TeMIepaTypbl. 3anuiuTe GopMyiy, OMUCHIBAIONIYIO YKa3aHHYIO 3aBUCUMOCTb.
O6”I)$ICHI/ITC, KaKHE€ BCJIMYUHEI CJIICAYCT OTJIOKUTDH HA OCAX, 4TOOBI OIpCACIINTD
MOKa3aTeNlb CTETIEHH a0COJIFOTHOM TeMriepaTypsl B 3akoHe Credana-bonbimana.

164. Hccnenyercs 3aBUCUMOCTh BPEMEHHU MAJCHUSI Tela B MOJIE TSHKECTU OT BBICOTHI, €
KOTOpoOi oHO nagaeT. Kakue BeTUUUHBI ClleyeT OTI0KUTh Ha OCAX KOOPJIUHAT, YTOOBI
OTpeIeNIUTh YCKOpeHHe cBoOoHOTrO najeHus? M3o0pasute Ha rpadrke 3aBUCUMOCTH,
KoTopble Bl 0kpaere mosyduTs B Cilydae, KOTia MOKHO NpeHeOpedb Cuion
COTPOTHUBIIEHHUS U B TOM CITy4yae, KOT/ia CUJIy COTIPOTHUBIIEHUS HEOOXOMMO yYUTHIBATD,
HO MOKHO CUMTATh €€ IIOCTOSIHHOM.

165. [Tpu uccnenoanun Gororddexra ObII0 UIMEPEHO 3a/ICPKUBAIOIICE HAPSIKEHNE
B 3aBHCHMOCTH OT YaCTOTHI MAJIAIOIETO CBETA. 3alUIINUTe (POPMYITy, OTTHCHIBAIOIYIO
YKa3aHHYIO 3aBUCUMOCTD. O6’B${CHI/ITG, KaKne BEJIMYUHBI CIICAYET OTJIOKUTH HA OCAX,
4TOOBI ONPEACTUTH IO ATUM JaHHBIM MOCTOSTHHYIO [manka u paboTy BBIXO/A.

166. Ornpenennute OTHOIICHHUE YUCIIa aTOMOB Ia3000pa3HOro HATpus B cocTosiHUU 3P K
YHUCITy aTOMOB B OCHOBHOM cocTtosiHuu 3S mpu remneparype T=2400 K. NU3BecTHO, uTO
nepexoay 3P = 3S cooTBeTCTBYET CrieKTpaibHast JTUHUS C JITHHON BOJTHBI 589 HM.
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OO0BsicHUTE, TOYEMY B JAHHOM CIIy4ae MOXHO BOCIIOJB30BAThCS KJIACCHYECKOM
CTaTUCTUKOM.

167. [ToreHuman noiist, CO34aBa€MOro HEKOTOPOM CUCTEMOM 3apsAI0B, UMEET BUL: [ (=
-axy, a>0. Haiinure Moaysp HanpsiKeHHOCTH nodisi. Hapucyiite sKBUIOTEHIIMAIbHBIC
MMOBEPXHOCTU. Y KAXKHUTE, KAKOBO B3aMMHOE PACIIOJIOKEHUE IKBUITOTEHIUAIIBHBIX
MMOBEPXHOCTEW U CUJIOBBIX JIUHUM.

168. OO0pa3serlr U3 BemecTBa, COASPKAIIETO SKBUBAJICHTHBIE sIAPa(IIPOTOHBI),
HaXO0JIUTCA B MAarHUTHOM ToJie ¢ uuaykuuend B=1Tin. Kakyto 10M0MHUTENBHYIO SHEPTUIO
puoOpeTaroT sA/ipa B MarHuTHOM mojie? Snepusiii haktop Jlanae mis nmporoHa g=5,58,
sIepHBIN MaraeToH [y =5,05 10 AMA Omnpenenure 4acToTy, Mpu KOTOPOU OyIeT
IIPOUCXOAUTD SIACPHBIA MarHUTHBIA PE30HAHC.

169. Bcenencreue n3MeHeHus TeMrepaTypbl a0COIIOTHO YEPHOTO TeJla MAaKCHMYM
CIIEKTPaJIbHOM IJIOTHOCTHU SHEpreTudecko cBetumoct cmectuiics ¢ 400 am Ha 800 HM.
Bo ckounbko pa3 uzmenmnach remneparypa? Hapucyiite rpaguk 3aBUCHMOCTH
CHEKTPAJIbHOM MIOTHOCTH SHEPTETUYECKON CBETUMOCTH OT JJIMHBI BOJHBI MPU
ONPEACIICHHON TEMIIEPATypE.

170. Br1 umeere momnsipuzatop. OOBsCHUTE, KAKUM 00pa30M ONpeAeIUTh CTETIEHb
MOJIIPU3AIUU YaCTUIHO-TIOJSIPU30BAHHOTO CBeTa? B KakoM cirydae CTEIeHb
nosisipusaruu pasHa 07, 1?

171. ITycTh B OIHOM TOJIOBHHE TETUIOM30JIMPOBAHHOTO COCY/1a, PA3/IEIIEHHOIO
NIEPEropoIKON, HAXOANUTCS UACaIbHBIN a3, B Ipyrol nojoBuHe — BakyyM. Ilocne
yZaJeHUs epEropoJKy HaUMHAETCs IIPOLECC pacIIupeHys ra3a. B KoHIle KOHLIOB, OH
IpeKpalaeTcs. Y CTaHOBUTE, U3MEHUTCS JIM aOCONIIOTHASI TEMIIEpaTypa U SHTPONHUSI IPU
TakoM mporecce. Eciin u3aMeHuTesl, TO yBeTUUUTCS WM YMEHBIIUTCS?

172. Hapucyiite rpaduk craructuku @epmu npu HU3KUX Temneparypax. O0bsicHUTE,
[OYeMY B METaJUIax 3JIEKTPOHHBIN Ta3 MPU KOMHATHBIX TeMIEpaTypax BCEr/ia sBIIeTCs
BBIPOKICHHBIM, & BO MHOTHX ITOJTYIIPOBOTHUKAX HEBBIPOKICHHBIM.

173. N3BecTHO, 4TO OPOUTABHBI MOMEHT UMITYJIbCA U MATHUTHBIN OpOUTAIbHBIHN
MOMEHT JIEKTPOHA aHTUKOIMHEApHbl. OTHOLIEHUE UX MOJYJIEN paBHO TMPOMAarHUTHOMY
oTHoOIEeHHI0. OOBACHUTE, TOYEMY MOJHBIH MOMEHT UMITYJIbCA U COOTBETCTBYIOIUI
MarHUTHBII MOMEHT 3JIEKTPOHA, BOOOIIE TOBOPs, HANpaBJIeHbI HE BI0JIb OAHON MPSIMOH.
3anummuTe GopMyITy, OTpeesioniee OTHOIIEHNE UX Moayineid. OTBeT
MPOWITIOCTPUPYHTE PUCYHKOM.

174. a) OnuumTe OCHOBHYIO Ueto omnbITa [[3Buccona u Jxepmepa.

175. 0) Y3kuil my4oKk MOHOSHEPreTUYECKHUX AJIEKTPOHOB MaAAeT MO/l YIIIOM
cxompkenns 30 © Ha eCTECTBEHHYIO rpaHb MOHOKPHCTAIUTA ATIOMUHHS. PaccTosHue
MEXy COCEAHUMHU KPUCTAIMYECKUMHU IIJIOCKOCTSAMH, NapajuleIbHBIMU 3TON TPaHU
MoHOKpHcTaiuia, d=0,20 am. [Ipu HEKOTOPOM YCKOPSIOIIEM HANPSHKEHHH HAOIIO1an
MaKCHUMYM 3€pKaJIbHOI'O OTPAXKEHUsI YETBEPTOT0 NnopsAaka. OLleHUTe UMITYJIbC, KOTOPBIM
o0agany 3MeKTPOHBI.
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176. a) UtoOsl onpeiennth K03 dumueHT Tpenus K Mex 1y aepeBIHHBIMU
IMMOBCPXHOCTAMU, 6py00K ITOJIOKHJIM Ha JOCKY U CTAJIM NOAHMMATh OAWH KOHCII IOCKU D0
TEX TMOp, IMOKa OPYCOK HE HAaYaj 10 HeW CKOJIB3UTh. DTO MPOU3O0ILIO MPH YTiie HAKJIOHA
nocku 45°. Onpenenure K03(PPUIUCHT TPCHHUS.

177. 0) [lepeuncnute 3aKOHBI, KOTOPBIE OMUCHIBAIOT JIBH)KEHHE OpycKa 10 HAKIIOHHON
IJIOCKOCTH?

178. a) Chopmynupyiite TeOpeMy 0 paBHOPACIIPECICHIH YHEPTHUH 110 CTETICHIM
CBOOO/IBI.

179. 6) OnpenenuTe KWHETUYECKYIO SHEPTHIO, TPUXOIAIIYIOCS B CPETHEM HA OJHY
CTerneHb CBOOOIbI MOJIEKYJIBI a30Ta, rpu TemmepaTtype 500 K, a Takke cpeaHIor0
KUHETHYECKYIO SHEPTHIO MTOCTYIMATEIILHOTO JBH)KECHUS, BPAIlATSIILHOTO ABIKCHHUS U
CpeaHee 3HAaYCHUE MOJIHOW YHEPTUN MOJIEKYIIHI.

180. a)3anummure pacnpeaeneHue bonpimana.

181. 0) Onpenenute BHICOTY, HA KOTOPOM KOHLIEHTPALKs a30Ta YMEHBIIIAETCS B € pas.
Cuurats, yto Temneparypa T=280 K u He 3aBUCUT OT BBICOTHI.

182. a) [Ipu ocBeneHny nupPaKIMOHHON PEMIETKH OEIBIM CBETOM CIIEKTPBI BTOPOTO U
TPETHETO MOPSIIKOB OTYACTH IMTEPEKPBIBAIOT ApYT npyra. OnpenenuTe [UIMHY BOJIHBI B

CIIEKTpE BTOPOTO MOPsIKa, Ha KOTOPYIO HakiaasiBaeTrcsa ¢uoneronas rpanuina (400 am)
CIEKTpa TPETHETO MOPSIIKA.

183. 6) OnumyTe NpUHUMI PpaboThl yCTPONUCTB, UCHOIB3YEMBIX ISl pa3IOKEHUS
CBETa B CHEKTP. YKAKUTE BEIMYMHBI, KOTOPbIE XapaKTEpU3YIOT paboTy TaKHX
puOOpOB.

184. Be1 pacnionaraere MusuinaMnepMeTpoM U HaOOpPOM Pe3UCTOPOB.

185. a)Hapucyiite cxembl NOIKIIOYEHUS MIJITMAMIIEPMETPa IIPU UCIIOJIb30BAHUH €T0 B
Ka4yecTBE aMIIEPMETPa U B KaUECTBE BOJILTMETPA.

186. b) IMonyunte hopmyny 1Ist pacyeTra COMPOTHBIICHHUS IIYHTA IS YBEITUICHUS
npeena U3MEepeHHs CHIbl TOKa B K pas.

187. Ha pucynke npusesieH npumep o0pabOTKU SKCIIEPUMEHTAIbHBIX JTaHHBIX.

Crenaiite BBIBOJI OTHOCUTEIBHO CBSI3U MEX]y CIy4allHbIMU BEJIMYMHAMU X U y?
OueHuTte napameTpsl 3TON CBS3H.
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Ha pucynke npueneH npumep o0pabOTKH SKCTIEPUMEHTANBHBIX JaHHbIX. [IpoBepsercs

aJICKBaTHOCTh JIMHEWHOW Moienu : y=ax+h. Ouenure BenuunHy a u €€ ciry4aiiHyto
HOTPEIIHOCTb.
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HpI/I ca4y€ DOSK3aMCHa4, CTYACHT II0Jy4YacT TpHU BOIIpPpOCa H 3adady H3 IICPCUH,
MPUBCACHHOI'O BBIIIC.

BpeMH MOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 muH.

5. Metoanyeckue MaTrepHajbl JJIsl ONpe/esieHUs NMPOLelyp OLUEHHWBAHUS 3HAHMH,
YMEHH M HABBIKOB, XapaKTepHU3YIOUIMX 3Tanbl (OpMUPOBAHUSA KOMIIETEeHLMI.
IIpomexyrouHas arrecTanuss 0O JUCLHUIUIMHE IPOBOAUTCS B COOTBETCTBHM C

tpeboBanusimu CTIT CTO CIIOI' TU(TY) 016-2015. KC YKB/] [Topsitok mpoBeieHNS 3a9€TOB U
HK3aMEHOB.
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