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1a04IIas

Y
Mucruryy/ dakyunrer  MimerwryT coreeIisosnanms u Cran@ap miamm
Kade)pa Du3HKH

Kype Bl

Marnuroropex
2024 rox



Paboyas nporpamma cocranicua Ha ociope ®I'OC BO - Gaxanaspuar 110 HaNpasICHuio
uojneroskn 44.03.05 leyarornucexoe obpazonanue (¢ jusyms ipoduiisiMu o roTosky ) (IpuKas
Munobprayks Poccuu or 22.02.2018 1. Ne 125)

Paboyast nporpamma pacemorpena u ojiodpena na saceanun kapepnL On3nku
02.02.2024, nporokon Ne 4 ¥
3an. kadeypo JLM. Jlonrynmn

PabGouas nporpamma ojiobpena Metojmueckoi komucenci MEuC
-19.02.2024 r. uporokoiu Ne 5
[pereearems /‘7 W.10. Meamn
Cornaconano: V< Z

3an. kadcjpoii | Ipuxiiapoil MaTeMaTHKH B HE(OPMATHKY
[0.A. U3sexon

Pabowas 1porpaMma cocrasiena: 7
cr. upenojansarels Kadepst Puzuku, //wi %,

=

7 ===

O.B. Jlorymuna

Penemnsenr:

3an. xadeypont I[IMuH, ji-p rexn. nayk [0.A. M3nckon




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.M.ﬁonrymm{

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom or 20 . Ne

3aB. kadeapoii Z[.M.ﬁonryumH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii JAM. Jonrymux

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusnuku

IIporokomor 20 . Ne
3aB. kadeapoii JAM. lonrymmx

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu Kadeapel Du3uku

IIporokomor 20 1. Ne

3aB. kadenpoit I[.M.EOJ‘IF}/HII/IH

Pabouas mporpamma nepecmoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2030 - 2031
yueOHOM rojly Ha 3acefaHuu kapeapsl DU3NKU

[Ipotokom ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryHmH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

1) npuoOpeTeHue CTyAeHTaMHU 3HaHHI 00 OOIINX 3aKOHOMEPHOCTSX SBJICHUU TPHPO/IBI
HAa OCHOBE (DM3MUYECKUX MPHUHIIUIIOB, MO3BOJSIONIMX OPHUEHTHPOBATHCS B MOTOKE HAYYHOU H
TEXHUUYECKON HHPOpMAIK U 00ECIICUNBAIOIINX BO3MOXXHOCTh UX UCIOJIB30BaHUS IIPU PELICHUN
MPUKJIAHBIX 337124, a TAK)KE B HAYYHOU U MPOU3BOJICTBEHHOM JI€SITEIbHOCTH;

2) hbopMHpOBaHKUE YMEHHIA OIIEPHPOBATH MOHITUAMH, 3aKOHAMHU U MOJICIISIMU (DU3HKH;

3) pasButHe
MHDpA.

y CTYISHTOB HAYYHBIX IPEJICTABICHUA O €IMHON (DU3MYECKON KapTUHE

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Hucturmumaa dusnka BXOAUT B 4acTh Y4eOHOTO IuIaHa (OPMHUPYEMYIO YYaCTHHKAMHU
00pa3oBaTeNbHbIX OTHOILIEHUI 00pa30BaTEIbHOMN IPOTrPAMMBI.
JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),

c(OpMHPOBAHHBIE B
I'eomerpus

PE3YJIbTAaTC N3YUCHUA ,Z[I/ICI_II/IHJ'II/IH/ IIPaKTHK:

Teopus BeposTHOCTEH U MaTeMaTHYeCKasi CTAaTUCTHUKA

OnemeHTapHast pU3NKa

MaremaTuyeckuii aHaaus3

Huddepennnanbabie ypaBHEHHUS

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUTLIMHBI OyIyT

HEOOXOIUMBI IJIS U3

YUYCHUA I[I/ICI_[I/IHJ'II/IH/ IIPAaKTHK:

MeTtoauka o0y4ueHus pusmKe B MIKOJIE

IIpousBoacr
npodeccuoHaIbHON

BEHHAs - MPAKTHUKA 110 MOJYYCHHIO MPO(PECCHOHATBHBIX YMEHUH W OIBITA
NEeATEIbHOCTH

Metoarka opraHu3aly BHEYPOUHOH 1€ TEIbHOCTH IO MaTeMaTHuKe U (pU3uKe
[IpakTUKyM IO PELIEHUIO 33/1a4 MMOBBIILIEHHON CII0)KHOCTH IIKOJIBHOTO Kypca GU3UKH

IIpoussoacr

BCHHAJ - IICAArorndcCKas rmpakTruka 1mo CI)I/ISI/IKG

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynpraTe OCBOEHMSI JUCHMIUIMHBI (MOayis) «Du3uka» o0ydaromuiics TOJKeH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

Kon nnnukaTtopa

I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[TIK-1 Cnocoben pe

aJIM30BBIBATh I€JarOrM4eCKHil nponecc € HUCNOJIb30BAHUEM COBPEMCHHBIX

00pa3oBaTebHBIX TEXHOJOTUM B OPTaHU3AIIUSIX CPETHEr0 O0IIEro 00pa3oBaHus

IIK-1.1 OreHUBaeT TEAArOTMYECKYH CHUTYalMI0 C TO3UIMH HEOOXOJUMOCTH U
BO3MOXHOCTHU €€ KOPPEKITUHI

I1K-1.2 Pemaer  oOpa3oBarenpHbie  3aJaud  HAa  OCHOBE  COBPEMEHHBIX
00pa30BaTENILHBIX TEXHOIOTHI

ITK-1.3 OcymiecTBISIET KOHTPOJIb PE3YIBTATOB U KOPPEKTUPOBKY MEAArOrHYECKOTO

BO3JENCTBUSI

I[IK-2 CnocobeH H

a OCHOBE COBPEMEHHBIX TEXHOJOTMH pa3pabaTbiBaTh U PEATU30BLIBATH

MCETOJHUYCCKOC obecreueHne y‘IC6HBIX d)I/I3I/IqCCKI/IX JUCITUITIINH

IIK-2.1 AHanu3upyeT aKTyaJbHBIH YpOBEHb TOJATOTOBKM OOYYarOMIMXCS TIO
(hU3HMYECKUM JUCIUILIMHAM, OIIPEIeIISIET 30HY UX OJIFKANIIero pa3BUTH

[1K-2.2 Pemraer Ha 0OCHOBE COBpEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH 33/1a4H TI0
IUIAHUPOBAHUIO, pa3paboTke ¥ peanu3alud MOporpaMM  y4eOHBIX
(DU3MYECKUX TUCHMILINH

I1K-2.3 OcymiecTBIIsSIET KOHTPOJIb PE3yJbTaTOB O0YUCHUS YUAIUXCS 110




|¢)I/I3quCKI/IM JUCLIUILIMHAM




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
— aynutopHas — 12 akaj. 4acos;

— BHEAyIUTOpHAs — 5,2 akaJl. 4acoB;

— caMocTosTenbHast pabora — 217,4 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Paszen/ Tema g (B axaj. yacax) E E{ Bun 5 KOHTPOJISA Kon
> 3 © | camocrosTenbHOU | ycrieBaeMOCTH U
JTACIUTUTAHBI R [~ . | KoMnereHuuU
g £ padoThI TIPOMEKYTOUHOM
ek, 71a0. | mpakT. ER aTTecTALH
3aH. 3aH. | O &
1. MexaHuka U MOJIEKYyJsIpHas
¢dusnka
Pabota c MK-1.1
KOHCIIEKTaMH, HK-l.Zl
1.1 Mexanuka 4 8 0,4 peuieHue Oryer mo UJI3 HK-1.3]
WHAWBHUTYaTbHBIX HK-Z-. 1‘
3a1a4
CaMocCToITEIBLHOE IIK-1.1,
1.2 Monexynsapuas ¢pusuka| 4 20 H3yHCHHC Oruer mo UJI3 IK-1.2,
MaTepuara, I1K-1.3,
BhinosiHeHue MJ13 [K-2.1
CaMocCTOITEILHOE IIK-1.1,
1.3 TepmoarHamMKKa 20 H3yHCHHC Oruer mo UJI3 IK-1.2,
MaTepuara, I1K-1.3,
BhinosiHeHue MJ13 [K-2.1
HWroro no pazneny 4 8 40,4
2. DIEKTPUYECTBO U MarHeTHU3M.
OnTuka
CaMoCTOSITENbHOE IIK-1.1,
2.1 DrexTpocTaThKa 20 H3yHeHme Ortuer no U/I3 MK-1.2,
MaTepuara, I1K-1.3,
BeinonHenue NJ13 [K-2.1
CamocrosTenbHOE [K-1.1,
2.2 POCTOHHHbIﬁ 4 20 U3y4YCHHE Oruer o VI3 MK-1.2,
JIEKTPUYECKUI TOK Marepuana, I1K-1.3,
BeinonHenue NJ13 [K-2.1
CamocrosTenbHOE [K-1.1,
2.3 MarauTocTatika 20 H3yHcHue Oruer mo /I3 MK-1.2,
' MaTepuara, I1K-1.3,
BeinoaHenne MJ13 IK-2.1




CaMocCTOosATENbHOE I1K-1.1,
24 DNeKTpOMarHuTHas 20 H3yUYCHHE Oraer o VI3 IK-1.2,
UHIYKIUS. Marepuaa, I1K-1.3,
BeinoaHeHne MJ13 IK-2.1
CaMoCTOSATENBHOE I1K-1.1,
25 I:IepeMeHHLII/I 20 n3ydeHue Oraer o VI3 IK-1.2,
JNEKTPUICCKUN TOK MaTepuara, IK-1.3,
BeImoHenue MJ13 IK-2.1
CaMoCTOSATENBHOE I1K-1.1,
2.6 BosHOBast onTrka 20 Hsyaetme Oruer mo UJI3 MR-1.2,
’ MaTepuara, I1K-1.3,
BeImoHenue MJ13 IK-2.1
CaMoCTOSATENBHOE I1K-1.1,
2.7 KBaHToBas OITHKA 20 H3YHCHHC Oruer mo /I3 MK-1.2,
' MaTepuara, I1K-1.3,
BeInoHeHue MJ13 IK-2.1
Wroro no pasneny 140
3. AToMHas U snepHas pu3nKa
CaMoCTOSATENBHOE I1K-1.1,
3.1 AtomHas ¢usmka 20 HsyHerme Ortuer no N3 MK-1.2,
' MaTepuara, I1K-1.3,
BeInoHeHue MJ13 IK-2.1
CaMoCTOATENBHOE I1K-1.1,
3.2 SnepHas duzuka 17 Hsyerme Ortuer o N3 MK-1.2,
- 7Hep MaTepuara, I1K-1.3,
BhinosiHeHue MJ13 [K-2.1
HWroro no pazneny 37
4. KonTpoib
IK-1.1,
IToaroroBka k I1K-1.2,
4.1 Dx3ameH SK3AMEHY Dx3ameH IK-1.3,
I1K-2.1
HWroro no pazaeny
Hroro 3a cemectp 217,4 9K3aMEH
Hrtoro no nqucuuminHe 2174 9K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce npenonaBaHus AUCHUIUIMHBL «DH3UKa» MPUMEHSIOTCS TPAAUIUOHHAS U
MOJ1yJIbHO-KOMITIETEHTHOCTHASI TEXHOJIOTHH.

Hcnonp3yroTest ceIyroIne BUIbI JICKITHIA:

BBOJHAsS JIEKIIMS — B Hadaje Kypca W B Hadalle KaKIOro cemecTtpa (BBOJIHBIA OJIOK B
COCTaBE JICKIINH);

NeKnus-uHpOopMaIus — B 3TOH popme u3naraercsi OCHOBHAS 4aCTh MaTepPHAIIa;

0030pHas JICKIMsI — B 3aKIFOYUTEIBHON YacTW M3YYCHUs IUCIMILIMHBI, TOCBAIICHHOM
COBPEMEHHOW (U3MYECKOW KapTHHE MHpa, a TAaKXKe NP CUCTEMATH3aluu U 0000meHun
OTJENIbHBIX Pa3/ICIIOB;

MpoOJIeMHAsT JIGKIMS — UCIOJB3YETCsl KaK JJEMEHT B COCTaBE JICKIIMH, KOT/A Tepe
CTYJICHTAMH CTaBHTCS HEKOTOpas MpoOiieMa W Tpenjiaractcs HaWTH IMOAXOJbl M IYTH K ee
PELICHHIO;

JEKIHUSA-KOHPEPEHIMsST — HAyYHO-TIPAKTUYECKOE 3aHITHE C CHUCTEMOW JIOKJIAZOB Ha
3aJIaHHBIC TEMBI, TOJATOTOBJIICHHBIX CTYJACHTAMH.

JCKIUSA-BU3YyaJIM3allusl — JIGKIIMA C TMPUMEHEHHEM (QU3UYECKUX JIEMOHCTpaluil ¢
OOBSICHEHUEM TIPOMCXOMANINX SIBJICHUH, a TaKKe KOMIBIOTEPHBIX CHMYJISIHA WU y4COHBIX
(bUIBEMOB.

Bce BubI neKInii MPOBOATCS C HCIIOIB30BAHHEM MYJIbTUMEIUHHOTO 000PYIOBAHHUS.

B xoje npakTuveckux 3aHATHHA, KPOME TPAIUIIMOHHOTO OOBSICHEHHS PETIOIaBaATEIIEM Y
JOCKH, HUCIOJIB3YETCs OIEpEKarolias caMOCTOsITeNIbHAs padoTa CTYJSHTOB, KOTJa UM 3apaHee
pa3marTcsi OT/ACIbHBIC 3aJaud, B KOTOPBIX OHH JIOJDKHBI Pa300paThCsi CaMOCTOSATENBHO WU
OOBSCHUTH WX pemieHue Trpymme. Kpome TOro, mnpakTukyercss NpoOieMHOEe oOydeHue,
pa3BUBAIOIIIEE MCCIICIOBATEIBCKHE HABBIKH CTYJACHTOB M TIO3BOJISIFOIIEE MM TI0J] PYKOBOJICTBOM

o
TTAATTATTAD AMATTA TTATITTT T/ AATITATTIIT DA TATITT AT TTAnA AN T 1

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. lemumuenko, B. Y. ®usuka : yueobuuk / B.M. Jlemuauenko, M.B. Jlemuauerko. — 6-¢
u3n., mepepad. m jgomn. — Mocka | MHOPA-M, 2018. — 581 c. + Jlon. marepuaibl
[DnexTpoHHBIH pecypc; Pexum moctyma: https://new.znanium.com]. — (Beicuiee o6pa3oBanue:
bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : onekrponHbid. - URL:
https://znanium.com/catalog/product/927200 (nara obpamienus: 28.10.2020). — Pexxum goctyna:
IO TIOJIMTUCKE.

2.Ky3neno, C. WU. ®usuka. BonHoBasg onrtuka. KBaHTOBas mnpupona u3IydeHUs.
DJIeMeHTBI aTOMHOM | siepHo# Gusuku : yued. mocoodue / C.U. Kysuenos, A.M. Jlugep. — 3-¢
u31., nepepad. u gon. — Mocksa : By3osckuil yueobnuk : UHOPA-M, 2019. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002478 (mata oOpamenus: 28.10.2020). — Pexum
JOCTyTa: MO MOJIITUCKE.

3. Kyznenos, C.1. ®uzuka: OCHOBBI 3JIEKTPOANHAMHUKH. DJIEKTPOMAarHUTHBIE KOJIeOaHHs
U BoHbI © yued. mocobue / C.U. Ky3nenos. — 4-e u3., ucnp. u gomn. — Mocksa : By3oBckwuii
yuebnuk ; UTHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuit yuebnuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MH®PA-M, online). -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/424601 (nata oGpaieHus:
28.10.2020). — Pexxum



JOCTYTIA: TIO TIOJIITUCKE.

4, KyznenoB, CU.Duzumka: Mexanuka. MexaHndeckue KoJIeOaHWS U BOJIHBIL.
MonekynsipHas pusuka. Tepmoannamuka : yued. nocodue / C.U. Ky3neros. — 4-¢ usj., ucop. u
norn. — Mocksa . By3zoBckuii yaeonuk: MHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3
(ByzoBckuit yueonuk) ; ISBN 978-5-16-006894-7 (MH®PA-M). - Tekcr : anexTponnsiii. - URL:
https://znanium.com/catalog/product/412940 (marta o6paruenus: 28.10.2020). — Pexxum gocryma:
IO TIOJIITUCKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Uponos, N.E. 3anauu no obeii ¢pusuke [Texct] : yued. mocodbue / U.E. Uponos. —
12-¢ wu3n., crep. — CII6.: Jlanp, 2007. — 416 c.: win. — (YueOnuku s By30B. CrnernuaiabHas
mutepatypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. Bamaunuk mo ¢usuke [Tekcr] : yue6. mocobue / A.I'. Uepros, A.A.
BopoOweB. — 8-¢ m3x., nmepepad. u mon. — M. : ®msmarmut, 2008. — 640 c.: wr. — ISBN
9875-94052-145-2.

3. ®u3uKa TBEPAOTO Tela, aTOMa U aTOMHOTO sjipa [DIEKTPOHHBIA pecypc] : yueOHoe
noco6wue [ By3oB] / C.A. Byrakos [u ap.] ; MarHuTOrOpCcKuii roc. TexHuYeckuil yH-T uM. I, 1.
Hocoga. - Maraurtoropck : MI'TY um. I'. M. Hocosa, 2019. - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
254/3818.pdf&view=true

B) MeToanyeckue yKazaHus:

1. Mexanuka. MonekynsapHast ¢U3MKa W TEepMOAWHAMHKA [DIIEKTpOHHBINH pecypc] :
naboparopusiii npaktukym / E. H. Acranos, 3. H. Botuesa, JI. C. [lomkenkoBa u ap. ; MI'TY. -
Maruauroropck : MITY, 2016 - Pexum J0CTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true

2. Beuepkun, M. B. DnexkrtpocraTvka M HOCTOSHHBIM TOK [DIEKTpOHHBIA pecypc] :
npaktukym /| MI'TY, Un-T 3HepreTI/H<H u apTomatuky, Kad. pusuku. - Marauroropck : MI'TVY,
2012. Pexum JOCTYyTA:.
https://magtu.informsystema. ru/uploader/flIeUpIoad’Pname 1544 pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true

3. 10. U., CaBuenxko. IlepemeHHBIII TOK [DNEKTPOHHBIA pecypc| : JabOpaTOPHBIH
npaktukym / 10. U. CaBuenko, O. H. BoctpokuyroBa, H. I.Murienesa ; MI'TY. - MarHuToropck
: MI'TY, 2018. - ISBN 978-5-9967-1151-2. - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515
139/3529.pdf&view=true

4. ®u3uka TBEpAOro Teia, aToMa M aTOMHOTO sijpa : ydeOHoe mocoOue [mis By3oB]| /
MarnuTtoropckuii roc. Texunueckuii yH-T uM. I'. M. HocoBa. - MarauTtoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 3arn. ¢ Turyn. skpana. -Coxepx.:. JlaGopatopuble pabGotel. - ISBN
978-5-9967-1531-2 Pexum JIOCTYTIA:

https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530
2BA4/281 82 nAfL /iewi=triia

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

Haunmenosanue 110 Ne norosopa CpoOK IeiCTBUS TUIEH3UN
7Zip c¢B000IHO pacapocTpausgeMoe I1O 0eccpoUHO
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika
DnexTpoHHas 0aza mepuoanuecKkux mu3nanuii East
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9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOYACT:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIHOHHOT'O THUIIA

OcHalleHue ayIuTOpUH:

MynpTuMeauiiHbIE CPEICTBA XPAaHEHUS, IIEpEaun U IPECTaBICHUs UHPOPMAaLIUH.

VY4eOHble ayauTOpUU JUIsl NPOBEIACHUS MPAKTUUYECKUX 3aHSATHH, TPYIIOBBIX H
WHIVBUAYAJIBHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTalluK

OcHarienue ayauTopuu:

WHTepakTBHAs JOCKA, IPOEKTOP;

MynbTUMEAUIHBINA TPOEKTOP,IKPaH.

VY4eOHbIe ayUTOPUH JUIS BBITIOJHEHUS KYPCOBOTO MPOCKTUPOBAHUS, IMOMEUICHUS IS
CaMOCTOSITENIbHOM padOoThI.

OcHaleHne ayJJUTOPUH:

[Mepconanbubie kommbioTepbl ¢ makerom MS Of-fice, ¢ Bbixomom B MHTepHeT u ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lomemenne s XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXHBaHUS  y4yeOHOIo
o0opymoBaHus

OcHarienue ayuTopuu:

Crennaxu, ceidpl s XpaHeHHUs yueOHOTo 00opyaoBanus. IHCTpyMEHTHI U1 peMOHTa
000opyI0BaHUS



Hpunioxenne 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Mo ancumnanmHe «®usnka» NpesyCMOTPEHA ayaUTOPHAs M BHeayAUTOPHas camocTonTesibHaA paboTa
obyuatowmxca.

AyauTopHas camocToATeNbHas paboTa CTyAeHTOB npeanosaraeT peleHne MHAMBUAYANbHbIX 334au,
06paboTKy pe3ybTaTOB IKCNEPUMEHTA/IbHbLIX AaHHbIX 1abopPaTOPHbIX PaboT.

MpumepHsbie uHduBUdyanbHbIe doMawHUe 3a0aHus

3adaua Ne 1 «kKuHemamuKka nocmynamesnbHO20 08UXEeHUA»

f— 2 (v ~
TouKa ABMMKETCA NO OKPYKHOCTU paanycom 4 m No 3aKOHY S=A+Bt , rae S —npongeHHbIn nyTb, A=8
M, B=2 m/c’, t- Bpema. OnpegennTsb, B KaKoii MOMEHT BPEMEHU HOPMaNbHOE YCKOpeHMe paBHo 2 m/c’.
HaiTh ckopoCTb, TaHFeHLMAIbHOE N MNOJIHOE YCKOPEHUE TOYKN B 3TOT MOMEHT BPEMEHMU

3adaya Ne 2 «kKuHemamuKka spaujamesibHo20 08UXCEHUA»

Koneco Bpalaetca BOKPYr HEMOABUXKHOM OCK TaK, YTO Yro/s NOBOPOTA 3aBMCUT OT BPEMEHM NO 3aKOHY
@=10+20-t—2-t*. Haintu: 1) cpeaHee 3Ha4eHWe Yrn0BOW CKOPOCTM <w> 32 NPOMENKYTOK BPEMEHU OT
t=0 [0 OCTaHOBKMU; 2) YrNOBOE YCKOPEHNE B MOMEHT OCTaHOBKW KoJieca; 3) NOJIHOE YCKOPEeHMEe TOUYKN,
HaxoaAalencs Ha pacctosiHum 0,1m OT ocu BpalleHUa A8 MOMEHTa BpemMeHu t=4 ¢

3adaya Ne 3 «JuHamuKa nocmynamesabHO20 U 8pawiamesibHO20 08UMXEeHUA»

Ha Ban B BMAE UMAMHAPA C TOPU3OHTANIbHOW OCbI0 BPaALLEHMUA HaMOTaHa HEBECOMAs HWUTb, K KOHUY ee
npuKpenaeH rpys. Kakyto yrnosyto ckopocTb 6yaeT MMeTb Ban CNycTA 2¢ Noc/ie Havyana ABUXKEHUA rpysa,
ec/n macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eACTBUEM CUN TPEHUA Ha ABUIKYLLMECA
Tena MOXKHO npeHebpeyb

3adaya No 4 «3aKOHbI COXpAHEeHUA 8 MeXaHUKe»

[lBa ManbIx No pasmepy rpysa maccamm m;=10 Kr u m,=15 Kr noAgeLleHbl Ha HUTAX OANHAKOBOW A/IMHBI
L=2 M B OZJHOI TOUKE U COMpPUKAcaloTCA Mexay coboil. MeHbLMi rpy3 6bln OTKNOHEH Ha yron a=60° u
oTnyweH. Onpegenute BbICOTY, Ha KOTOpPYl NoAHMMyTca oba rpy3a nocsie abCo/oTHO Heynpyroro

yAapa
3adaya Ne 5 «fapmoHu4vecKue KonebaHua»

OnpegennTb MakCMMasibHble 3HAYEHUS CKOPOCTM U YCKOPEHWUS TOUYKU, COBEpLUIAOLLE rapMOHUYECKne
KonebaHWA C aMNANUTYAOoM 3 CM M KpyroBoii yactoToi 1/2 ¢, HanucaTb ypaBHEHME CKOPOCTU TOUKM,
€C/IN B HAYa/IbHbIi MOMEHT BPEMEHM TOYKA HAaXOAWIAChb B MOJIOKEHUM aMIIMTYAHOTO OTK/IOHEHUS.

3adaua Ne 6 «3amyxaroujue KonebaHusa»

Mepunog 3aTyxatowmx KosebaHuit paseH T = 4c¢, norapudpmuyecknin pgekpemMeHT 3aTyxaHua 1,6;
HavanbHaa ¢asa pasHa 0. CmeulleHMe TOYKM B MOMeHT T/4 pasHo 4,5 cm. HanucaTb ypasBHeHue
KonebaHU 1 NocTpouTb rpaduK B Npeaenax TpEx nepnonos

3adaya No7 «PeaamusucmcKasa MexaHuKka»

B na6opaTopH017| cncreme OTCHeTa OoAHa M3 ABYX OAMHAKOBbLIX 4actul, C maccoi My MOKOUTCA, Apyraa
ABUXETCA CO CKOPOCTbIO v=0,8¢c no Hanpas/eHUIO K HOKOHU.I,GVICH Yyactumue. Onpe,a,enMTe PENATUBUCTCKYIO
maccy ABVI)KVLIJ,EI\;ICH 4acCTuUlUbl B na6opaTopH01‘/’| CncTteme oTcyeTa N ee KUHETUYECKYHO SHEPTULO

3adaua Ne 8 «3nemeHmMbl cmamucmu4ecKoli husuKu»

Haltgute ona ra3oobpasHOro asoTa TemnepaTypy, Mpu KOTOPOW CKOPOCTAM MoaeKkya vy = 300 m/cn v, =
600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMA GYyHKUMKN pacnpegeneHna Makceenna f(V)

3adaya Ne 9 « MKT. UdeanbHbili 2a3»



3 MonA a30Ta NJOTHOCTbIO p=1,25KF/M3 NM30XOPHO Harpenu Tak, YTo ero gasaeHme U3MeHUAachb C 1,1-105
Na go 1,6:10°Ma, a 3aTem M306apHO CXanu [0 nepBOHayanbHOM TemnepaTtypbl. Onpepgenure
TEMNEPATYPbI B KAXKAOM U3 TPEX OMMUCAHHbIX COCTOAHUA N KOHEYHbI 06bem rasa. M3obpasute rpadukn
3TUX NPOLLECCOB B KoopaMHaTax P-T

3adaua Ne 10 «llepeoe Ha4asn0 mepmoOUHAMUKU»

B pe3synbTate M30TEPMMUYECKOro pacliMpeHmsa asota maccoit m=0.2Kkrnpu Temnepatype T=280 K obbem
ero ysennuymsaetca B 2 pas3a. Onpegenutb: 1) paboTy A, coBepLUEHHYO rasoM Npu pacwmpeHun; 2)
nsmeHeHue AU BHYTpeHHeW sHeprun; 3) KoANYecTBo TeNN0Tbl Q, NOYYEHHOE ra3om

3adaua Ne 11 «Ljuknoei»

Ha P-V-guarpamme nsobpakeH LMK, COBEpLUAEMbIA ABYMA MOJIAMM a30Ta, COCTOALWMIA U3 ABYX N30XOP
n aByx nsobap (puc.1). U3BecTHO, UTO TOUKU 2 1 4 NexkaT Ha OA4HOW M30Tepme, a cpeaHne KBaapaTUYHble
CKOPOCTU MOIEKY a30Ta pasHbl vl = 300 m/c B coctoaHnmn 1 n v3 = 700 m/c B coctoaHmm 3. Onpeaenute
paboTy, coBepluaemyto rasaom 3a LMK,

Puc.1.

3adaya Ne 12 «Bmopoe Hayas0 mepmoOUHAMUKU»

Kycok nbaa maccoii m =200r, B3ATbI Npy Temnepatype t; = -10C°, bbin Harpet Ao Temnepatypbl t,=0C° u
pacnnasneH, nocne Yyero obpasoBaBLlanca BoAa O6blna Harpeta Ao TemnepaTypbl tz= 10C°. OnpeaenunTtb
n3meHeHue AS sHTpPONUK B X04€e YKa3aHHbIX NPOLLECCOB.

3adaua Ne 1 «Pacyem anekmpuyecKkux noneii»

dneKkTpuyeckoe nose cosgaHo AsymA 3apAagamu ;=10 HKn un q,=-20 HKn, HaxogAwmMmMMCA Ha
pacctoaHum d=20 cm ppyr ot gpyra. OnpefenuTb HanNpPAKEHHOCTb MOAA B TOYKe A, yAaneHHon oT
nepBoro 3apaga Ha pacctosHue r;=30 cm M OT BTOpPOro Ha r,=50 cm. Paccuutatb paboty, KoTopyto
HEOBXOANMO COBEPLUNTb, YTOBbI NMEepPeHecT ToueuHbIi 3apag 0o=5-10" Kn u3 Touku HaxogAawmiics
nocepeauvHe Mexay 3apagamm B TOUKY A.

3adaua Ne 2 «3neKmpoemMKocmb»

[Ba KOHAeHcaTopa C eMKOCTAMM COOTBETCTBEHHO 8 un 4 MK®P coeauHeHbl MoOC/iefoBaTeNbHO U
NOAKAOYEHbl K WUCTOYHMKY MOCTOAHHOrO TOKA € HanpaxeHuem 150 B. U3 BTOporo KoHAeHcaTopa
M3BNIEKAETCA [AOMIMIEKTPUK, KOTOPbIM HaxoAwica Mexay nnacTMHamum (ero  AuaneKkTpuyecKan
NPOHMLAEMOCTb pPaBHa 6). MpPU 3TOM UCTOYHMK TOKA OT KOHZEHCATOPOB He OTK/loYancA. Onpeaenuntb
3apAabl KOHAEHCATOPOB, SHEPTMIO BTOPOro KOHAEHCcATopa A0 M NoC/e U3BJIeYeHUA NINEKTPUKA

3adaua Ne 3 «llocmosaHHbIii 3neKkmpuyeckuii mok»

Ha puc. 3.1. €,=1,0 B, £,=2,0 B, £3;=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.
Onpepgenute: 1) cMnbl TOKa BO BCEX yYacTKax Lienu; 2) TenaoByt MOLWHOCTb, KOTOpan BblaendeTca Ha
conpotusneHmmn Rs.
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3adaya Ne 4 « MazHUMOCMamuKa»

Mo ABYyM GECKOHEYHO AJIMHHbIM MPAMbIM MapannesibHbiM NPOBOAAM, HAXOAALMMCA HA PACcCTOAHUM
R=10,0 cm gpyr oT gpyra B Bakyyme, TeKyT Toku 1;:=20,0 A u 1,=30,0 A ogMHAKOBOro HanpasBAeHuUA.
Onpegenvute MarHUTHYIO MHAYKUMIO Nonsa B, cosgaBaemoro ToKamu B TOYKAX, JiIEXKalMX HA MPSMON,
coeaumHAmLMX 06a NnpoBoaa, ecan: 1) Touka C NeKUT Ha paccToaHuu r;=2,0 cM 1eBee IeBOro NpoBoaa;
2) TouKa [l nexuT Ha pacctosHuu r,=3,0 cm npasee NpPaBoro Npososa; 3) Touka G NeXUT Ha PacCTOAHMMU
r;=4,0 cm npasee neBoro nNposoaa

3adaua Ne 5 «3neKmpomazHUMHAA UHOYKYUA»

MpoBogAWMIA NAOCKMIA KOHTYp, MMetowmii Gopmy OKpYKHOCTM paguyca r = 0,05 m nomeleH B
OLHOPOAHOE MArHUTHOE MoJie TaK, YTO JIMHUM MArHWUTHOM MHAYKUMWM NOAA  Hanpas/eHbl
nepneHanKYNsPHO MNAOCKOCTU KOHTypa. ConpoTuBieHMe KoHTypa R = 5 Om. MarHutHas MHAYKUMS
MeHseTcA no 3akoHy B = kt, rae k = 0,2 Tn/c. OnpegenuTe: a) 3.4.C. UHAYKUMKN, BO3HUKAIOLLYIO B 3TOM
KOHType; 6) cMny MHAYKLMOHHOIO TOKA; B) 3apA4, KOTOPbIMA NpoTeYeT No KOHTYpY 3a nepsble 5 CEeKyHA,
N3MEHEeHMA Nons.

3adaua Ne 6 «lepemeHHbIl MOK»

KaTywka HamoTaHa mMegHbiM nposogom avametpom d=0,2 mm ¢ obuwein anvHon =314 m uM nmeet
WMHAYKTMBHOCTb L=0,5 MH. Onpeaenntb conpoTUBAEHUE KaTyLWKK: 1) B Lenun NoCTOAHHOIO TOKa; 2) B uenwu
nepemMeHHOro TokKa ¢ Yactoton v=50 'y,

3adaua Ne 7 «jeurceHue 3apAreHHbIX YacMuy 6 31eKmpomMaz2HUMHOM rose»

JNeKTPOoH, YCKOpeHHbIN HanpaxeHnem U=200 B, BneTaeT B 04HOPOAHOE MAarHUTHOE MoJie C MHAYKUMEN
B=0,7-10" Tn nepneHaNKYAAPHO CUNOBbIM MHUAM. HailTU pagmnyc OKPYXKHOCTU, NO KOTOPOW ABUMKETCA
3/IEKTPOH B MarHUTHOM NoJjie U Nepuno/, ero BpaLleHua.

3adaya Ne 8 «lMonapusayua ceema»

Yron Mexay MA0CKOCTAMM NPOMyCKaHUA ABYX NONAPU3aTOpoB paseH 50°. ECTECTBEHHbIN CBET, NPOXOAA
yepes TaKylo cuctemy, ocnabnsetrca B 8 pa3. [peHebperas noTepAMM CBeTa NPU OTPaXKEHUMU,
onpeaennTb KoapPULMEHT NOrIOoLLEHNA CBETA B NOAAPMU3aTOpax

3adaya Ne 9 «MHmephepeHyua ceaema»

B onbite KOHra Ha nytM ogHoro u3 MHTepbepupyrowmux aydyeir nomellanacb TOHKas CTEKAAHHasA
NAacTUHKA, BCIEACTBME YEro LieHTpaabHas CBET/as N0A0Ca CMeLanachb B NOIOXKEHMe NepBOoHa4aibHO
3aHATOE MNATOW CBET/NIOW Monocoi(He cuuTas UeHTpanbHoOW). Jlyd nNagaer Ha  NAACTUHRY
nepneHAnKynapHo. lMoKasaTenb npenomneHua naactTMHKM n=1,5. JanHa BOAHbI A=6-10" m. Kakosa
TOLLMHA NNACTUHKMN?

3adaya Ne 10 «ugpakyus ceema»

Hanpute paguycbl nepsbix Tpex 30H PpeHena oA NNOCKOW BOJHbI, €CAN PAacCTOAHME OT BOJIHOBOM
NOBEPXHOCTU A0 TOUKM HabnoaeHua 1 m. nnHa BosHblI A=500 HM.

3adaya Ne 1 «Tennosoe u3ny4yeHue»



YepHoe Teno Harpenun ot Temnepatypbl 600K go 2400K. Bo cKo/bKO pa3 yBesinymaacb obuwan tenaosas
aHeprua, uanydyaemas Tenom? Ha CKONbKO M3MEHWNacb AJIMHA BOJIHbI, COOTBETCTBYHOLLAA MAKCUMYyMy
3HEPIrUM U3NYYEHUA N CMEKTPANbHbIMA COCTAB U3YYEHUA?

3adaua Ne 2 «®omoappekm»

Onpeaenvtb HAMMEHbLLUIN 3aePXKUBAIOLLNI NOoTeHUMan, HeobxoAMMbIN ANs NPEeKPaLLeHNA SMUCCUM C
noBepxHOCTU $OTOKaTOAa, €CM OH OCBELLAETCA U3NyYeHUem C AAMHOM  BoAHbl 0,4 MKM, a KpacHas
rpaHuua 4na matepuana Katoga pasHa 0,67 MKkm

3adaya Ne 3 «kKomnmoHoeckoe pacceaHue»

®oToH ¢ aHeprnen 1 MaB paccesnca Ha cBO6OAHOM MOKOUBLUEMCA 3/1EKTPOHE. HalTu KMHeTU4YecKyto
3HEPruto 3/IEKTPOHA 0TAauuM, eCNu B pesy/ibTaTe pacceaHma A/IMHA BOIHbI OTOHA M3MeHUNach Ha 25%

3adaua Ne 4 «BonHbl debpolina»

KaKyto sHepruio Hy*KHO JOMNOAHUTENBHO COOBLWMUTL SNEKTPOHY, YTODObLI ero aebpoiinesckan A/MHa BOJHbI
yMeHbLwmrnacek ot 200 nm o 150 nm?

3adaya Ne 5 «CoomHoweHus HeonpedeaHHocmeli lelizeHb6epaa»

Mpu ABUKEHUU YaCTULbI BAOJIb OCU X CKOPOCTb €€ MOKET BbITb ONpeaesieHa ¢ TOYHOCTbIO (oWwnbKol) Ao
1 cm/c. HaliTn HeonpeaeneHHOCTb KOOPAMHATbI, eCan YacTuuein asnaetca: 1) anekTpoH, 2) apobuHKa
maccoi 0,1r

3adaya Ne 6«Yacmuuya e nomeHyuanbHol Ame»

CobcTBEHHAA  QYHKUMA, OMNWCbIBAKOWAA COCTOSHME MMKpodyacTuubl B  6eckoHeyHo rnyboKoi
NoTeHUMaNbHOW AMe LWMpPUHOW £, umeeT BuA z//n(x)=Csin@x- Mcnonb3ya ycnoBus HOPMMUPOBKM,
|

onpeaenntb  NOCToAHHYto C.

3adaya Ne 7 «KAmom no meopuu bopa. N3nyyeHue amomoe»
BbluMCAUTb pasnycbl NEPBbIX TPEX OPOUT 3/1IEKTPOHA B aTOMe BO40POAa
3adaya Ne 8 «PaduoakmueHocmeo»

192
MepBoHauanbHas macca usotona wpuamua - Ir paBHa m = 5 r, nepuos nonypacnaga 75 cyTok.

OnpepennTte, CKOMbKO agep pacnagetca 3a 1 cekyHAy B 3Tom npenapate. CKOAbKO aTOMOB 3TOro
npenapaTta ocTaHeTtca 4yepe3 30 CYTOK M BO CKOJIbKO pa3 M3MEHWUTCA aKTMBHOCTb MpenapaTa 3a 3TO
Bpema?

3adaya No 9 «3aKOHbI COXpAHEeHUs 8 A0ePHbIX PeaKyuax»

B ueHTpe cosHUA NpoTeKaeT TepMoAAepHasas peakuusa CUMHTe3a reava M3 BOAOPOAA, B KOTOPOMN U3
yeTblpex NpoToHoB 06pasyeTca A4po He* u gga No3nTpoHa. 3anuwute 3Ty peakuutio. Kakue ewe
YyacTuupbl 06pasyroTcA B HEl?

3adaua Ne 10 «3Hepaus 8 A0epPHbIX peaKyusax»

2 v
Kakoe konmuectso U «BbiropaeT» 3a rof, B AlepPHOM PeaKTOpe C 31eKTPUYECKOI MOLHOCTbIO 1 TBT 1
K.n.a. 38%? CuutaTb, YTO pacnaj Afep ypaHa nofs AeNcTBUMEM TensoBblX HEMTPOHOB MPUBOAMT K
06pa3oBaHNIO M30TOMNOB KCEHOHa-141, cTPOHLMA-92 1 TPex BTOPUYHbIX HEMTPOHOB.

MepeuyeHb nabopamopHbix pabom
Ne 1 «MpuMeHeHne 3aKOHOB COXPAaHEeHUA A1 ONpPeAe/IeHUs CKOPOCTU NOJIeTa Nyn»

Ne 3 «OnpepeneHne MOMEHTOB MHEPLIMM TEN C NMOMOLLBIO KPYTUIbHOFO MaaTHUKA. MpoBepKa Teopembl
LWrertHepa»

Ne 4 «MccnepoBaHme BpawaTebHOro ABUXKeHUA TBEPAOro Tesla BOKpYr HeHOLI,BM)KHOVI ocu»



Ne 5 «OnpegeneHne xapakTepPUCTUK 3aTyxatowmx KonebaHnin pranyeckoro MasTHUKa»

Ne 7 «OnpegeneHune CKOPOCTU 3BYKA B BO34YXE METOL0M CTOAYEN BOSIHbI»

Ne 11 «M3yyeHune cTaTUCTUYECKNX 3aKOHOMEPHOCTEN Y

Neo 14 «OnpeaeneHue nokasartensa agnabatel metogom Knemana n lesopma»

Ne 15 «lNposepKa 3akoHa BO3pacTaHMA SHTPONUN»

Ne 21 «MccnepoBaHue aAeKTPOCTAaTUYECKOrO NOAA C MOMOLLBIO 30H4A»

Ne 24 «PacwmnpeHune npegena namepeHna amnepmeTtpa NOCTOAHHONO TOKa»

Ne 26 «M3mepeHne EMKOCTU KOHAEHCAaTOpa MOCTOBbIM METO40M»

Ne 27 «M3yyeHne pe3oHaHca HanpAKeHNN»

No 28 «OnpeaeneHme MHAYKTUBHOCTM CONTIEHOMAA U MarHUTHOM NPOHMLAEMOCTU deppomarHeTnka»

Ne 32 «OnpegeneHune pagnyca KpUBU3HbI IMH3bI M NONOCHI NPONYCKaHUA cBETOGUABLTPA C NOMOLLbHO
Koneuy HbtoToHa»

Ne 34 «OnpeaeneHne 4/IMHbI CBETOBOW BOJIHbI M XapaKTEPUCTMK ONPPAKLMOHHOM peLleTKn»
Ne 35 «OnpeaenieHne KOHLEHTPaLMKN PacTBOPOB Caxapa U MOCTOAHHOW BpaLLLeHUA»

Ne 36 «MccnefoBaHWE XapaKTEPUCTUMK BaKyyMHOro GpoTosanemMeHTa»

Ne 37 «MccnepoBaHue nsnydeHmsa abCoNtoTHO YEPHOTo Tenax»

Ne 41 «MccnepoBaHue BO3bYKAEHMSA aTOMOB rasa»

Ne 42 «W3ydeHune crnekTpa M3NydyeHUs aToma Bogopoda. OnpeaeneHue rnaBHbIX KBAHTOBbIX 4Mcen
BO36YKAEHHbIX COCTOSAHWUIA aTOMa BOA0pPOAa»

Ne 44 «3yyeHne aneKTpUUYECKMX CBOMCTB TBEPAbIX TEN»
Ne 51 «M3yyeHne 3akOHOMepHOCTEN O-pacnasa»

Ne 53 «OnpegeneHne MaKCMManbHOW 3Heprun B-vacTuy, UM UAEHTUOMKALMA PaSMOaKTUBHbIX
npenapaTtoB»

MepeyeHb 60MPOCO6 K CEMUHAPCKUM 3aHAMUAM
CemuHap 1. «kKuHemamuka u QuHAMUKA nocmynamesnsbHO20 U 8paujamesibHo20 08UXCEHUA»

1. TMoHsTWe paanyc-BEKTOpa, CKOPOCTU U YCKOPEHUA MATepnasibHON TouKK. CpegHMe U MrHOBEHHbIE
BE/INYMHDI.

2. [Mpsamaa n obpatHaa 3a4a4m mexaHWKKU. Posb HayanbHbIX YCnoBuit. MNepemelyeHne 1 NPoONaEeHHbIN
nyTb.

3. [BuKeHue No OKPYXKHOCTU. Yroa NOBOPOTA, Yr/10BaA CKOPOCTb U YyrnosBoe yckopeHue. CBA3b YrioBbIX
N IMHENHDbIX BEJIMYUH.

4. KpusonuHeiHoe ABuxeHMe. TaHreHuManbHoe U HopMmasbHOe ycKopeHue. MoaHoe yckopeHue. Yron
MeXKay CKOPOCTbIO M YCKOPEHUeM.

5. WHepumanbHble cuctembl oTcyeTa. MpuHUMN oTHOCMTeNbHOCTM Fanunnes. MepBblit 3aKoH HbloTOHa.

6. [loHATME cuAbl, MacCbl WU umnynbca. MpuHUMN cynepnosvumu. OCHOBHOI 3aKOH ANHAMUKHN
NnoCTynaTe/sIbHOro ABM>xXeHuA. TpETMVI 3aKOH HbloToHa.

7. MOMEHT mmnynbca MU MOMEHT CUbl OTHOCUTE/IbHO TOYUKMW. OcHoBHOE YpaBHeHNE AUHAMUKU
BpallaTe/ZIbHOro ABUXKEHUA.

8. BpalleHne BOKpYr HeNnoABuKHOW ocu. MOMEHT MHepummM TBepaoro Tena. Teopema LUTelHepa.

9. AHanorma XapPaKTePUCTUK N ypaBHeHMVI NOCTynaTeNbHOIo 1 BpalW,aTe/ZIbHOro ABUXKEHUA.



CemuHap 2 «30KOHbI COXPAHEHUA»

1.
2
3
4.
5
6
7

3aMKHyTaa cuctema. 3aKoH CoOXpaHeHMa NOJIHOro MMMY/IbCa CUCTEMBI TEN.

3aKOH CoXpaHeHMA NOIHOrO0 MOMEHTa MMMY/bCa cUMCcTeMbI Ten. [BUKEHME B LLEHTPaibHOM NoJie.
PaboTta n mowHOCTb. KMHEeTUYeCcKasa aHeprusa NocTynaTe/ibHOro M BPaLWaTe/IbHOro ABUMKEHUSA.
KoHcepBaTMBHbIE M AMcCMNATUBHbIE CUbl. PaboTa KOHCEPBATMUBHbIX U ANCCUNATUBHbBIX CUJI.
MoTeHuManbHan aHeprua. 3aKOH COXPaHEHUS NOJIHON MEeXaHMUYECKOM SHEepPruu.

CBA3b MeXKAay CUI0MN N NOTEeHUMaNbHOM 3Heprueit. [lBa cnocoba onncaHuA B3aumoaencTeums.

CoypapeHue gByx Ten. YnNpyrui n Heynpyrui yaap.

CemuHap 3 «KonebaHus u 807HbI»

N o v s~ w e
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10.
11.
12.

13.

14.

YpaBHeHWe rapMOHNYECKUX KonebaHW 1 ero peLleHme.
XapaKTepuUCTMKM KonebaHuin (amnanTyaa, 4actoTa, HavanbHas ¢asa).
MaTtemaTU4eckuii U GU3NYECKNN MAATHUKN.

CnoskeHune rapmoHUYecKux KonebaHuit ogHoro HanpasaeHuA. buenus.
CnokeHune nepneHaMKYAAPHbIX KonebaHui. durypbl Jiuccaxy.
YpaBHEeHMe 3aTyxatowmx KoiebaHui 1 ero pelleHue.

XapaKTepUCTUKM 3aTyxalowmx KonebaHuit (Bpems penakcaumu, NorapudMMUYEcKUin OEeKPEMEHT,
O0BpPOTHOCTD).

JHeprus rapMoHMUYECKMX U 3aTyXatoLMX KonebaHWui.

BbIHY*KAEHHble KoniebaHuA. Pe3oHaHC.

MonepeyHble U NPOAO0/bHbIE BO/HbI. XapaKTePUCTUKM DeryLiein ynpyromn BOIHbI.
CKOpOCTb pacnpocTpaHeHna ynpyrnx BOJH.

Knaccudumkauma BonH no ¢opme BOMHOBOM nNoBepxHOCTW. [lnockasa, coepuyeckas w
LUMAUHAPUYECKan BOJHA.

BosHOBOE ypaBHeHWe. YpaBHEHWe ny4ya, ypaBHEHWE MJIOCKON BOJIHbI, BOJIHOBOE YpaBHEHWE B
obwem Buge

HanoskeHue ynpyrux BosH. CTosa4as BosHa U ee 0Co6eHHOCTY.

CemuHap 4 « MKT. UdeanbHbiii 2a3. Cmamucmu4ecKoe onucaHue MaKpocucmem»

1.
2.

N o v &
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Makpocuctema. CTaTUCTUYECKUI U TEPMOANHAMMYECKUIN NOAXOAbI K ONMCAHMI0 MaKpPOCUCTEM
JMCKpeTHbI Habop BeNYMH. NOHATME BEPOSTHOCTU U CPeaHEN BEINYMHDI.

HenpepbiBHbIN Habop BeanuYMH. PyHKUMA pacnpeseneHus Cay4yaliHOM BE/IMUMHLI U ee CBOMCTBA
(dmM3nyecKkmnit cmbicn, pacyeT BEPOATHOCTEN, YCI0BUE HOPMUPOBKMU, PACUET CPEAHMNX BEMUYMH).

PacnpeaeneHne moaeKyn No NPoeKuuam ckopocTei. PacnpeaeneHue Maycca.
PacnpeaeneHne moaeKyn no moayto ckopoctu. PacnpeaeneHme Makcsenna.
Hanbonee BepoaTHan, cpeaHAs 1 CpeaHeKBaApaTUYHANA CKOPOCTH.

PacnpeaeneHne Monekyn ugeanbHOro rasa no BbiCOTe B Mose TaxecTn 3emnu. PacnpegeneHuve
BonbumaHa. BapomeTpuueckan dopmyna.

Mogenb ngeanbHoro rasa. [laBneHme v TemnepaTtypa € TOYKU 3peHna MKT.

YpaBHeHWe COCTOAHMA MAeaNbHOro rasa. V|3OTepMMLIECKVIl7|, VI3OXOpMLIeCKVIVI n M3O6apVILIeCKMl71
npoueccol



CemuHap 5 «TepmoouHamuka»

1. MMoHsTMe cTeneHel ceoboabl MosieKybl. Teopema 0 paBHOpacnpeneneHUM SHePrun no CTeneHam

cBobogpl.

2. BHyTpeHHAA aHeprua Kak GpyHKUMA COCTOAHUA CUCTEMDBI.

3. PaboTa KaK ¢yHKUMA npouecca.

4. [epBoe Hayano TepMOANHAMMUKMN.

5. lMepBoe Hayano TEPMOAMHAMMKM ANA U30TEPMUYECKOrO, M30XOPUYECKOro WU u3obapuyeckoro
NpoLeccos.

6. AamabaTtuyeckuii npouecc. YpaBHeHue lMNyaccoHa. MNoantponmyeckme npoLecchbi.

7. TloHaTe TennoemKocTu. MonApHaAa 1 yaenbHasa TenJ0eMKOCTU. Tena10emMKoCTb Npu nsonpoueccax.

8. HanpasneHue npoueccoB. CTaTUCTUYECKUI BEC MAKPOCOCTOAHUA. CyTb HEOBPaTUMOCTH

9. Uuknnyecknit npouecc. KoapodmumeHT nonesHoro A4encTBnsa TeENJI0BON MaLLUMHDbI.

10. Umkn KapHo. Teopema KapHo.

11. Bropoe Hayano TepmoguHammkmn. dopmyanposkn Knaysuyca n KenbBuHa.
12. 3HTpONMA cuCTeMbI U ee CcBOICTBA. Teopema HepHcTa.

13. M3meHeHMe SHTpOoNUKM B TEN0BbIX NpoLLeccax.

14. OcHOBHOE ypaBHeHME TePMOAMHAMUKN. TepMoaMHaMUYECKME NOTEHLMANbI
CemuHap 6. «3neKmMpocmamuKa»

1. JnekTpuueckuit 3apsag. dNeKTpocTaTuyeckoe none. 3akoH KysioHa.

2. HanpsaxeHHOCTb 3/7eKTpocTaTMdeckoro noas. [MpUHUMN cynepnosvunmn  Ans  HanpaKeHHOCTM
3NEeKTPOCTATUYECKMX NONEN.

Teopema aycca anAa aNeKTpoCTaTUYecKoro Nons.

PaboTta no nepemeLleHMto 3apAaa B 3/1EKTPOCTAaTUHECKOM MoJiE.

MoTeHumMan anekTpocTaTmyeckoro noas. MpuHuMn cynepnosmummn ana noteHuuana.
CBA3b MeXKAY HAaNpPAXKEHHOCTbIO U MOTEHLMAIOM.

lpaduyeckoe npeacTaBAEHME INEKTPUYECKUX NONEN

dneKTpuyeckoe nose B AManeKkTpuke. Monapusaumna oManeKkTpmka

© © N o g &~ »

DNeKTPOEMKOCTb YeUHEHHOTO NPOBOAHMKA.

10. KoHpeHcaTop. D/IeKTPOEMKOCTb M/IOCKOro, Cchepuyeckoro M LUAMHAPUYECKOTO KOHAeHcaTopa.
CoefnHeHWe KOHAEHCAaTOPOB.

11. SHeprus 3apsKeHHOro KOHAEHcaTopa.

CemuHap 7. «[MocmosaHHbIl MoK»

dneKTpu4ecknit Tok. Cnuna Toka. 3akoH Oma B MHTerpanbHoMi popme.
DNeKTpPUYEeCKoe HanpsaKeHme.

ConpoTtusneHne npoBoaHMKA. CoeMHEHNE CONPOTUBAEHMNIA.
MnoTHOCTb TOKa. 3akoH Oma B anddepeHumnanbHom popme.
CropoHHue cuabl. C. 3akoH Oma gna Heo4HOPOAHOrO y4acTKa LLenu.

Mpasuna Kupxroda gna pacyeta pa3BeTBAEHHbIX Lenew.

N o u &~ W N oe

PaboTa 1 MOLLLHOCTb 3/IEKTPMYECKOTrOo TOKa. 3aKoH [xoyna-SleHuya



CemuHap 8. «MazHUMocmamukd. 3A1eKmpomMmazHUMHAA UHOYKYuA. lNepemeHHbIli MoK»

1.

10.
11.
12.
13.

MCTOYHMKN MarHUTHOro nona. MHAYKUMA MarHUTHOro noaa. EAnHuubl nsmepeHua. HanpaXeHHoCTb
MarHMTHOro nonAa. EanHnLbl usmepeHusa.

CunoBble IMHUM MArHUTHOTO MOAA (IMHUM MarHUTHOW MHAYKumMK). 3akoH-Brno-Casapa. MpuHUMN
cynepnosnunm MarHUTHOro NonA.

[NoTOK BeKTOpa NHAYKUUM MarHMTHOro nond. Teopema aycca Ana MarHUTHOro NonA.

LMpKynauma BeKTopa WMHAYKLMM MArHUTHOro noss. Teopema O UMPKYAAUMM BEKTOPA MHAYKLUK
MarHMTHOro nons.

Cuna NlopeHua. Mpasunao onpeaeneHna ee HanpasaeHma. Cnna Amnepa. Npasuno onpegeneHusa ee
HanpaBAeHUA.

MarHutHoe none B BewecTse. HamarHM4YeHHOCTb.

Harlpﬂ)KEHHOCTb MarHUTHoro nondA. MarHuTHas NPOHNLUAEMOCTb BelleCTBa. AnamarHeTuku u
napamarHeTunKku.

deppomarHeTnkun. dusmyeckas npupoaa peppomarHeTmsma.

3aKOH 3n1eKTpoMarHuTHol nHaykunm ®apagesn. Mpasuno SleHua.

ABNeHne camonHAYKUMU. MHAYKTUBHOCTD.

MarHuTHasa aHeprus KOHTypa C TOKOM. JHEepPrus MarHMTHOTO NoS.
KonebaTtenbHbln KOHTYP. NpeobpasoBaHue aHeprum B KonebatenbHOM KOHTYpE.

nepeMEHHblﬁ TOK. lNNonHoe conpoTueneHue uenu nepemMmeHHoOro Toka. ,U,EﬁCTBYI'OLLI,ME 3Ha4YeHUA TOKa
M HanpaXkeHnAa. MoWHOCTb Npu nepemMeHHOM TOKe.

CemuHap 9. «3nekmpomazHumHsie 8oHbl. [oaapusayus ceema»

1.

YpaBHeHuA MakcsBenna.  DNeKTpoOMarHUTHble BO/IHbl.  YpaBHeHMA Makcsenna  ana
3/IEKTPOMATHUTHbIX BOJIH. CKOPOCTb  PACMpPOCTPAHEHUA 3/IEKTPOMArHUTHBIX BOJH. DHeprus
3NEKTPOMArHUTHOM BOAHbI. LLIKana 3neKTpoMarHUTHbIX BOAH. OcobeHHOCTM  OMTUYECKOro
AnanasoHa.

EcTecTBEHHbIN U NONAPM3OBaHHbIM cBeT. Buabl nonapusaummn. CreneHb NONsSpM3auMM YacTUYHO
NnoNAPU30BaHHOTO CBETa.

MonAapusauma Npu OTpPaKeHUU N NpesoMIeHUN CBeTa Ha rpaHuue pasgena AUSNEeKTPUKOB. Yron
BptocTepa.

[BoiHoe nyyenpenomsaeHue. YCTpoiicTBo npmambl Hukons.
3akoH Mantoca.

OnTMYeCcKn aKTMBHblE BeL,ecTsa. BpalleHne naocKoCTM nonAapusaunm cBeTa NpPU MNPOXOXKAEHUU
yepes onTn4yecKkn aKTUBHYIO cpeay.

CemuHap 10. «MHmepdgepeHyua u dugpakyus ceema»

1.
2.

MoHATUe nHTepdepeHLMmn. MPUHLUMN CynepnosnLmnm A CBETOBbIX BOJH.

KorepeHTHble M HeKOorepeHTHble BOJHbl. CAOXEHUE MHTEHCMBHOCTEW B C/y4ae HEKOrepeHTHbIX U
KorepeHTHbIX KonebaHuid. YCnoBmaA ycuneHmsa n ocnabneHns ceeta B 3aBUCMMOCTM OT pasHOCTU ¢as3
NHTepdEpPUPYIOLLMX BOJH.

OnTnyecknit NyTb CBETOBOrO Jiy4a. Cnocobbl U3MEHEHMA ONTUYECKOrO NyTKN CBETOBbLIX BOJIH. Ceasb
ONTMYECKOM Pa3HOCTN XO4da ABYX BOJIH C PA3HOCTbIO (1)33. Ycnosma MakcMmyma Mo MUHMMYMQ
MHTepd)eIOEHLI,VII/I B 3aBMCMMOCTM OT ONTUYECKOM Pa3HOCTK X04a.

Cxema OHra. Ycnosus HabnogeHus vHtepdepeHumn. KoopamMHaTbl CBET/IbIX M TEMHbIX MOOC Ha
3KpaHe.



NHTepdepeHUma B TOHKUX NAEHKaX B OTPaXKEHHOM M npoxogsalliem ceete. Cxema gna HabawoaeHUs
Koneu, HbloToHa. Paguycbl CBETAbIX M TEMHbIX KOJEeL, B OTPaXKEHHOM U MPOXOAALLEM CBETE.

fiBneHune andpakumm. NMpuHumn MNolreHca-PpeHens. Andpakuma OpeHens Ha KPyriom OTBEPCTUM.
30Hbl PpeHens.

Ondpakums PpayHrodepa Ha y3KOM MPAMOJIMHENHON Wenun. YCNoBUMA MaKCUMyma U MUHUMYMA.
3aBMCMMOCTb MHTEHCUBHOCTM CBETA OT Yrna AndpaKkumm.

OndpakumoHHaa pelweTtka. OCHOBHble XapaKTePUCTUKM ANDPaKUMOHHON peleTkn. Ycnosus
rNaBHbIX MAaKCUMYMOB N MMHUMYMOB U A06aBOYHbBIX MUHUMYMOB.

CemuHap 21. KeaHmoeas onmuKa

N o v s~ whoe
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10.

KoaddnumneHTbl OTparkeHus, NOrNOLWEHNA U NPONYCKaHUA.
TennoBoe nsnyyeHne. XapakTepucTuku.
Mogenb abCoNtOTHO YETHOIO TeNa. 3aKOHbI TEMIOBOTO U3/YyYeEHUA
M'mnotesa u popmyna MNnaHka. CeA3b GopMybl [NaHKa C 3aKOHAMM TEMNIOBOTO U3TYYEHUS.
SHeprua n umnynbc GoToHa. [JaBneHue cBeTa.
doToaddekT. 3akoHbl poToadPekTa. KpacHasa rpaHuua potoaddekTa.

Mnotesa DUHWTENHA W ero ypaBHeHMe Ana BHewHero ¢oToaddekta. Ob6bACHEHME 3aKOHOB
doToadpdeKTa.

TopMo3HOE PeHTreHOBCKOE U3NlydeHme.
ddodeKkT KomnToHa 1 ero Teopums.

KopnycKkynapHO-BONHOBOM Ayanu3m CBeTa. (ABNeHMA, NPpUBOAALLME K TaKOMy MpeacTaBAEHUIO, U
bopmybl, CBA3bIBAKOLLME KOPMYCKYIAPHbIE U BOHOBbIE XapaKTEPUCTUKM CBeTa)

CemuHap 12. 3nemeHmbl KBAHMOBOU MeXAHUKU

1.
2
3
4,
5
6

BonHoBble cBOMCTBa YacTuL,. [MHa BONHbI Ae bpoiina. dKkcnepnmeHTanbHOe NoaTBEPKAEHME.
MpuHuMn HeonpegeneHHocTu MNeliseHbepra. COOTHOLWEHWE HeonpeaeneHHOCTEN.

BonHoBasA ¢yHKLMA 1 ee cBOMCTBA.

OcHoBHas 3aa4a KBaHTOBOM MexaHWKU. YpaBHeHue LLpéanHrepa.

YacTuua B NoTeHuManbHoM ame. KBaHTOBaHME SHEPruu.

MpoxoxkaeHne YacTULbl Yepes NOTEHUMaNbHbIN Bapbep. TYHHENbHbIN 3 deKT.

CemuHap 13. Teopus bopa. U3nyyeHue amoma

v kA W Re

MnaHeTapHaa moaenb atoma. OnbIT Pesepdopaa. YpasHeHMe Pesepdopaa
Moctynatbl bopa. HegocTatkm Teopun bopa

MN3nyyeHne aToma BOAOPOAA M BOAOPOAONOA0OHbBIX CUCTEM.
CnekTpanbHble cepun. Dopmyna banbmepa.

OnbiT ®paHka n lepua

CemuHap 14. Amom 8 K8AHMOBOLi MexaHuUKe

1.

2
3.
4

KBaHTOBble YNCa, XapaKTepum3yloLLMe NONOKEHNE 3NeKTPOHA B aTOMe.
KBaHTOBaHMe aHeprmn. KBaHToOBaHME MOMEHTa UMNYAbCa
CnuH 3/1EKTPOHaA. MonHbIN MOMEHT 91EKTPOHaA.

Cxema aHepreTMYecKMX ypoBHen aToma Bogopoaa. lNpasuna otb6opa npu aTOMHbIX Nepexonax.



5.
6.

3anoaHeHUe 31eKTPOHHbIX 060/104YEK B MHOTO3/1€KTPOHHbIX aToMax. MpuHumn Maynau.

CneKTpbl MHOFO3/1IEKTPOHHbIX aTOMOB. XapaKTepuCcTUYecKoe UsnydyeHne B peHTreHOBCKOM CnekKTpe.
®opmyna Moznum

CemuHap 15. KeaHmoeasa cmamucmuKa. 31eKkmponpoeodHOCMb meepobix mesn.

1.
2
3
4
5.
6
7
8

MpPUHUMN TOXAECTBEHHOCTM OAMHAKOBbIX YacTuL,

Bo30oHbI M depmmrOoHbI. Tpu BUAA CTaTUCTUKM: Knaccuyeckas, bose-3iHwWwTenHa n Pepmn-upaka.
CB0b6OAHbIE 3/IEKTPOHbI. IHEeprua depmu.

30HHaA TeopuA TBEPAbIX Ten.

DNeKTPoONpPoOBOAHOCTb NOAYNPOBOAHMKOB. 3aBUCMMOCTb MPOBOAMMOCTU OT TEMMEPATYPbI.
CobcTBEHHAA M NpUMeCHan NPOBOAUMOCTb NOYNPOBOAHMKOB.

DNeKTPoNpPOBOAHOCTb METAN/IOB. 3aBUCUMOCTb CONPOTUBAEHUA OT TEMMNEPATYPbI.

flBneHue cBepxnpoBOAMMOCTMH. KBaHTOBaA TEOPUA CBEPXMNPOBOANMOCTHN.

CemuHap 16. PaduoakmueHocmo

1.
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11.

12.
13.
14.

CocTaB M XapaKTepUCTUKM aTOMHOrO fapa.

AnepHble cnabl. ONUWNTE KBAHTOBbI MeXaHW3M B3aMMOAENCTBUA HYKIOHOB B A4pe.
KanenbHas n obonodyeyHaa mogenu aapa. Pagnyc aapa.

Macca 1 aHeprus cBa3m aapa. YaenbHas sHeprua ceAsu

flBneHue PaAN0OaKTUBHOCTU. OcHoBHOM 3aKOH PagnoakKTUBHOIO pacnaga. AKTUBHOCTb
Paano0aKTUBHOIO BELWECTBA.

Anboda-pacnag. Mpasuna cmelLeHUs. 3aKOHbI cOXpaHeHUs nNpw pacnage. MNpober anbda-vacTnupl?
TyHHenbHbIM 3 deKT Npu a-pacnage. CNekTp a-4acTuy,
BeTa-pacnag, ero sugbl. NpaBuia cMeLLleHuUA.

JHepreTUYecKuii cnekTp B-4yactuu,. MmMnoTtesa HeNTPUHO. SlenToHbl. JIENTOHHLIV 3apAsg,

. FaMma-usnyyeHmne, ero cBocTBa. MexaHM3m UCMyCKaHWA raMma-KBaHTOB AAPOM. XapaKTep cnekTpa

Y-n3ny4yeHua.

Mpoueccbl B3aMMOAENCTBUA Y-KBAaHTOB C BelyectBoM: $HoTo3PPeKT, KOMNTOHOBCKOE paccesHue,
0bpasoBaHue 3/IeKTPOHHO-NO3UTPOHHbIX Nap, AAEPHbIN GoTo3dpdeKT.

AfepHble peakumun. YpaBHeHWE aAepHON peakLu. JHepreTUYecKuii BbIXOA, AAEPHON peakumu.
LlenHas peakumsa aenenusa. MpuHUMNbI paboTbl A4EPHOTO PeakTopa M aToMHOM 6o0MbbI.

TepmoagepHaa peakuua. OcHOBHble nyTn CUHTE3a A4epP BOAOPOAa B A4Pa resinAa.



IIpunoxenne 2

7 OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) MnhaHupyemble pe3yabraTbl 06yueHUA M OLEHOUYHbIE CPpeacTBa 418 NpoBeaeHUA NPOMEXKYTOUHON aTTecTauum:

CTPYKTYypHbIR
anemeHT
KOMNeTeHU MU

MNnaHnpyemblie pe3ynbTaThl
0byyeHus

OueHouHble cpeacTsa

MK-1 CnocobeH peann3oBbiBaTb NeAarorMyeckmnii NpoLLecc ¢ UCNob30BaHMEM COBPEMEHHbIX 0O6pa30BaTe/IbHbIX TEXHO/IOTMI B OpraHM3aumsax cpegHero obuiero

obpasoBaHusA
MK-1.1 OueHuBaet MepeyeHb BONPOCOB K 3K3ameHy no pasaeny MEXAHUKA
nefarormyecKyto CUTyaLmio 1. CBobogHble Tena. MpuHumn uHepumn TFanunes. NCO. MpuHumMn oTHocuTenbHocTU. O6nacTb ero
C NO3MLMN HeOBXOAMMOCTH NPUMEHMMOCTU. 3
1 BO3MOKHOCTH €@ u2 KnHemaTuka maTepuanbHOW TOYKM: mMaTepuasibHas Todka, ATT, cteneHu cBobogbl, TpaeKkTopwus,
JINHENHAA, YI/1I0BasA U CEKTOPHAA CKOPOCTH, NX B3aMMOCBA3b.
KOPPEKLK 3. KuHemaTnKka maTepmanbHOM TOYKWU: HOPMA/IbHOE M TaHTeHLMalbHOE YCKOPEHMUS.
4. NpeobpasosaHua MNanunes.
MK-1.2 Pewaet obpasosatenbHele 5. Cnepcteua npeobpasoBanuii Manmnen. OrpaHUYEHHOCTb FraIMNEEBCKUX NPEACTaBAEHUI O CBOMCTBAX
3aAa4n Ha ocHose MPOCTPAHCTBA U BPEMEHMN.
COBpeMeHHbIX 6. MocTynat NocToAHCTBA CKOpOCTU cBeTa. [peobpasosaHua JlopeHua. Cneacteus npeobpasoBaHuit
obpasoBaTesibHbIX JlopeHua.
TEXHONOMMIA 7. CoctoAHMA mexaHn4Yecknx cuctem. CoCToAHME YacTULbl U CUCTEMbBI YacCTUL, B K1aCcCUYECKON dU3MKe m
PenATUBUCTCKOM 061acTU. YpaBHEHUA ABUMKEHMA KNACCMYECKON MeXaHUKKU. M30n11MpoBaHHas cuctema.
MK-1.3 OCyLLeCTBASET KOHTPOb 8. Umnynbc. Cvna - PyHKUMA cocToAHMA cucTtembl. LleHTp MHepummn. 3aKOH COXpaHeHMA LeHTpa macc

pes3ynbTaToB U
KOPPEKTUPOBKY
neaarornyeckoro
BO3/4eMncTBuA

(MHepuMM) M afANTUBHOCTb Macchl. IMMynbc pensTUBUCTCKOM YacTULbI.

9. dyHoameHTaNbHble B3aMMOAENCTBUA. [pPaBUTALMOHHbIE B3aMMOLENCTBUA. [paBUTALMOHHAA W
MHepTHasa maccol. MPUHUUN 3KBMBANEHTHOCTM.

10. dNneKTpoMarHuTHble B3anmogencreuns. 3akoH KynoHa. Cuna JflopeHua.

11. BsanmogaeincTeme 31eKTPOHeNTPanbHbIX YacTul,

12. Ynpyrue cunbl. KOHTaKTHbIE CUAblI.




CTPYKTYypHbIN
anemeHT
KOMMeTeHU MM

MNnaHnpyemblie pesynbTaThl
0byyeHus

OueHo4Hble cpeacTsa

13. PaboTa. MNoTeHUManbHble U HenoTeHuMasbHble cunbl. MNoTeHunanbHaa 3Heprua. Cuna u
rpaAmMeHT NoTeHUMaNbHOM 3Hepruu.

14. MNoteHuManbHOe cunosoe none. LleHTpanbHble cunbl. LeHTpanbHO-cMMmeTpuyHOe nosne.
MoTeHuManbHasa sHEPrusa YacTuubl B KYNIOHOBCKOM nose. MoTeHunanbHaa aHeprmua ynpyrux cun. Pabota cun
TpeHuA.

15. 3aKOH COXpaHEHWss UMMyAbCa B  KNAaCCMYECKOM MexXaHMKe U  ero COOTBEeTCTBME
npeobpasoBaHMAM GyHOAAMEHTANILHON CUMMETPUMN.

16. 3aKOH COXpaHEHWA 3HEPrMM B  KNACCMYECKOM MeXaHWKe UM ero  COOTBEeTCTBME
npeobpasoBaHnam GyHAAMEHTA/IbHOMU CUMMETPUU. YpaBHeHUA FamunbToHa. BavaHue TpeHus.

17. 3aKOH COXpPaHeHMA MOMEHTA MMMNY/bCa B KAACCUYECKO MEXaHWKe M ero COoOTBEeTCTBME

npeobpasoBaHnAM PyHAAMEHTANILHON CUMMETPUK. MOMEHT MMMNYJIbCa YacTULbl U N30/IMPOBAHHOMN CUCTEMbI
HepensTUBUCTCKUX YacTul,

18. MomeHT cusibl. CoOBCTBEHHbIN MOMEHT UMMNYJ/IbCA.

19. [BuxKeHne 3apAKeHHON YacTULbl B 3IEKTPUYECKOM MOJE.

20. [BuxKeHne 3apAKeHHON YacTnLbl B MarHUTHOM MoJe.

21. 3apava asyx Ten. Cuctema LeHTpa macc. Bropoi 3akoH Kennepa.

22. CTonKHOBeHMe YacTul,. Ynpyrmue u Heynpyrme CTONKHOBEHMUA.

23. CTONKHOBEHME CAMNAOWMXCA YacTuL,. Pacnagbl HECTabuAbHbIX YacTul,. Mopor peakuuu.

24. KnHematunka gemxeHuna ATT. YpasHeHnA asmxKeHua ATT. [BurKeHue ueHTpa macc.

25. KnHeTnyeckan sHeprua TBepaoro tena. MomeHT nHepumu.

26. Teopema LWTerHepa. MOMEHT MHEPLMM HEKOTOPLIX CUMMETPUYHBIX TEN.

27. OcHOBHOe ypaBHeHue AWHAMWKW BpalLaTesbHOro ABuXKeHuA. CnoxHoe asuxkeHune ATT -
KaueHue.

28. dnemeHTbl Teopun ynpyroctn. CBasb mexay Aedpopmaumerr n Hanps:keHnem. OCHOBHble
BMAbl Aedopmaumm. 3akoH Nyka.

29. dHeprua gepopmaumn. Ynpyrmn ructepesmnc. Bektop Ymosa.

30. HeuHepunanbHble cuctembl otcyeTa. Cuabl MHepLUUN.

31. HeunHepunanbHble cuctemsl otcyeTa. Cunbl MHepumn 8o BpaLtatowmxca CO.

32. Cuna Kopuonuca. BamaHue spaleHMa 3emMan Ha ABUMKEHUeE Ten.

33. 3aKoHbI coxpaHeHua 8 HUCO.
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34. paBuTauMoHHOe none. HanpAaXXeHHOCTb Nona TArotTeHMA. JIMHMM HanpAXeHHOCTU. Teopema
Octporpaackoro-raycca.

35. lpaBuTaumMoHHoe none. NoteHuman. Pabota cun TAroTeHus.

36. OaHOMEPHbIN rapMOHUYecKuii ocunnnaTop. NapameTpbl COCTOAHUS U GOpPMa 3anMcK 3aKoHa

rapmoHuyeckoro KonebaHua. [puHUMA  cynepnosvumn. 3aKOH rapMoOHMYEecKoro KosnebaHua B
anddepeHuManbHOM M 3KCNOHeHUManbHoW dopmax.

37. MrHOBEHHble 3HAYEHUA CMELLEHMA, CKOPOCTU U YCKOpPEeHMA ocumnnatopa. MonHasa aHeprua
ocuunnsaTopa.

38. OpHOMepHbIN ocumnnatop ¢ TpeHuem. KoaddpuumeHT 3aTyxaHuA. JeKkpeMeHT 3aTyxaHus.
Bpems penakcaumn. JobpoTHOCTb.  ANepuoanyeckoe ABUMKEHUE.

39. CnorkeHune rapMoHUYECKMX KosiebaHUi B ABYX B3aMMHO NepPneHAUKYAAPHbIX HanpaBaeHUAX.
Ddurypbl JInccaxy.

40. MexaHUYeCcKne OCUMIIUPYIOLWME CUCTEMbI: MATEMATUYECKUN N DUBUYECKUI MaATHUKW.
OnddepeHumanbHble ypaBHEHUA  ABUMKEHUA MAATHUKOB M UX PeELUEHNA.

41. YpaBHeHMEe NI0CKON MOHOXPOMATMUYECKOM BO/IHbI. MrHOBEHHOE pacnpeaeneHne CMeLLLEHWH,
cKopocTen n gedbopmauum B BOJSIHE.

42. DHeprva BONHOBOTO ABUXKEHUA. [NOTHOCTb 3Heprun. MHTEHCMBHOCTL BOHbI. BekTop YmoBa.

43, OddeKkTbl HanoxkeHma BosH. UHTepdepeHuma BosH. CToAuYMe BOJIHbI. JHeprua cToAYemn
BOJIHbI.

44, OpHomepHble 3ByKOBble BOJIHbl. CKOPOCTb 3BYKa B MKMAKOCTAX, razax WU B TBepAblX Tenax.
3aTyxaHue 3ByKa.

45, ®Pur3nMyeckne XapakTepUCTMKM 3BYKA: CWUJIA 3BYKA, aKyCTMYECKOe COMpPOTUB/IEHME Cpeabl.
AKyCTMYeCKan KaBuTauma. Pusnonormyeckasn akyctmka (rpoMKoCTb, BbICOTa M TeMbp). BUHaypanbHbI a3ddeKT.

46. CTaumMoHapHoe TeyeHWe WAeaNbHOM XKUAKOCTU. YpaBHEHME HenpepbiBHOCTU CTPyM.

YpaBHeHune bepHynnn. Umnynbc cTpyn.

MNepeyeHb Bonpocos K ak3ameHy no pasgeny MOJIEKYJISAPHAA ®NI3UKA
1. WcTopuuyeckume cBeAEHMA O BO3HMKHOBEHWM W Pa3BUTUM  MOSEKYNAPHO-KMHETUYECKON Teopuu,
aKcnepumeHTanbHoe obocHoBaHWe MKT BellecTBa, pasmepbl ¥ YUCAO MOIEKY, YMCio ABOragapo.
2. WpaeanbHblit ras: mogenb MALaNbHOro rasa, 3aKoHbl, M30MPOLLECCh, ypaBHEHUE cocToAHMA UT.
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3. MKT cTpoeHua BewecTBa: pyHaameHTanbHble nonoxKeHna MKT, ocHoBHoe ypaBHeHue MKT ana WU,
KMHEeTUYecKaa aHeprua nocTynaTebHOro ABuKeHna monekyn Ur.

4. OcobeHHOCTM M3MYECKMX MoAenel Pas/IMYHbIX COCTOAHMI BewectBa. [lOHATME TemnepaTypsbl:
NPUHLMM KOHCTPYMPOBAHUA TepMOMeTpa, Tensonepegaya, 3MMMPUYECKME LWKanbl TemnepaTyp, LWKaaa
TemnepaTyp Ha OCHOBE CBOMCTB MAEaNbHOrO rasa.

5. PacnpepeneHve monekyn rasa no CKOpOCTAM: pacnpegeneHve MakcBensa, xapaKTepHble CKOPOCTU
MONeKyN (cpefHas apudmeTUyecKan, CpeaHss KBagpaTU4Han, Hanbonee BepoATHasn), onbiT LTepHa, onbIT
MeppeHa.

6. WpeanbHblli ra3 Bo BHeLWHeM MOTeHUMabHOM nose: pacnpegeneHne bonbumaHa, 6apomeTpuyeckasn
dopmyna flannaca, BbIBOABbI.

7. Teopema 0 PaBHOMEPHOM pacnpeneneHnn KUHETUYECKOM 3IHEPrMn No cTeneHAM cBob60oabl, BHYTPEHHAA
SHeprus.

8. bBpoyHOBCKOe pABUXKEHWE: CTO/NIKHOBEHWMA MOJIEKYN B rase, AauHa cBobogHoro npobera, yacToTa
coyaapeHuit, abpdeKTUBHbIN guameTp monekyn, opmyna IiiHWTENHA, KoapdpuumeHT anddysmu.

9. fBneHuA nepeHoca: obpatMmMble U HeobpaTUMble NPOLLECCHI, MOHATUE O PeaKCaLMOHHbIX Npoueccax B
MONEKYNAPHBIX CUCTEMAX, KOIPDULIMEHTBI NEPEHOCA U CBA3b MEKAY HUMU.

10. Ondodysus, 3akoH Puka.

11. BAaskoe TpeHue, KO3PpPULMEHT BAZKOCTU, ypaBHeHNE HbloTOHa.

12. TennonpoBOAHOCTb, 3aKOH Dypbe.

13. OcCHOBHbIe NOHATUA U NOJIOKEHUA TEPMOANHAMUKM.

14. CTpyKTypa, NopsaoK 1 6ecnopsioK B TepMOANHAMUYECKOM CUCTEME, AUCNEPCHbIE CUCTEMDBI.

15. OcHOBHbIe 3aKOHbI M YpPaBHEHMA TEPMOANHAMMUKM.

16. MepBoe Ha4ya/0 TEPMOAMHAMUKM, BbIBOAbI.

17. Tepmnyeckne UM KaNoOpUYECKME YpaBHEHUA COCTOAHWA, CNEeACTBUA U3 TEPMUYECKUX YpPaBHEHWUN
COCTOAHMA.

18. TennoemKOCTM U CKpbITble TENAO0Tbl TEPMOAMHAMMYECKUX MNPOLECCOB: ypaBHeHWe Maliepa, 3aKoH
Lxoyns, GU3MYECKUin cmbic YHUBEPCaNbHOM ra30BOM NOCTOAHHOM.

19. YpaBHeHue agnabatbl U, ypaBHeHue MNyaccoHa. MNoantponuyeckune npoueccol. Pabota UT.

20. BTtopoe Hauno TepmogmHamuKkm: Teopema KapHo. Cnencteuna n BbiBOAbl.

21. Uwnkn KapHo. Teopema o cymme npuseseHHbIX TeNNOT.
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22. OCHOBHOe ypaBHEHWE TEPMOAMHAMMKM PaBHOBECHbIX MPOLLECCOB. DHTponuA. BbiBoabl M3 BTOPOro
Ha4yana TeEPMOAMHAMMUKM.

23. Teopema 0 BO3PACTAHUM SHTPONUU. DHTANbNMA. TepMmogMHAMMYECKNe NoTeHUMaNbI.

24. CratucTuMyeckas uHTepnpetaums sHTponun. ®opmyna bonbumaHa.

25. TpeTbe Ha4yano TepMoaAMHAMUKKN. BbiBOAbI.

26. PeanbHbllt ras, cuabl M NOTEHLUMAN MEKMONEKYNSPHOrO B3aMmoaeincTemaA. Bugbl B3aumoaencrtsnm B
MOJIEKYNAPHDBIX CUCTEMAX.

27. VN3oTepma peasnbHOro rasa: nonpasku BaH-gep-Baanbca Ha 3anpelueHHbir o6bem M MoAeKyAapHoe
hasneHue.

28. KpuTuyeckne napameTpbl peasibHOro rasa. YpaBHEHME COOTBETCTBEHHbIX COCTOAHMNA. BHYTpeHHsA
3Heprusa PeanbHoro rasa. ¢deKT Jkoyns-TomcoHa.

29. HuMAKOCTM: OCHOBHbIE CBOMCTBA.

30. MNoBepPXHOCTHbIE ABMEHMA B *KNAKOCTU. CMauMBaHME U KanuanapHble addeKTbl.

31. Teeppable Tena: XxapakKTEPUCTUKM U 0COBEHHOCTU TBEPAbIX TEN, KPUCTANIMYECKOE CTPOEHME BELLECTBA,
dur3nYecKMe TUNbl KPUCTANNUYECKUX PELLIETOK.

32. TennoBoe ABuKeHWe B KpUcTannax. Tennosoe paclimpeHme Teepabix Tes. TennoemKocTb KpucTanna.

33. loHATMe o nnasme.

34. d®a3oBble nepexogbl NepBOro M BTOporo poga: ¢asa, Knaccudpukauma ¢asoBbiX NepexonoB Mo
dpeHodecTy. YpaBHeHMe KnaiinepoHa-Knay3unyca, cKpbiTaa TenaoTa nepexoaa, TPOMHan TOYKa

Ilepeyens Bonpocos k 3k3ameny no pasaeay JJIEKTPUYECTBO U MAT'HETU3M

1. MoHATME 06 3neKTpuyeckux 3apagax. B3aumopencrsve 3apAafoB. dnemeHTapHbIA
3apAfa. 3aKOH coxpaHeHua 3apAaos. 3akoH KyaoHa. InanekTpuyeckaa NPoHULLAeMOCTb cpeabl.
2. dneKTpuyeckoe none. HanpaXeHHOCTb  3/1eKTPUYECKoro nona.  JlnHumn

HaNpPAXeHHOCTH. Haﬂpﬂ)‘KeHHOCTb INIEKTPUYECKOro wn nosia  TOYe4yHOro 3apAaga. an/IHLI,I/II'I
cynepno3nunn onAa HanpAaxeHHoCTH.

3. MoTteHuunan 31IEKTPUYECKOro nond. Pabota cun I1EKTPOCTATUYECKOro nona no
nepemeweHnio 3apaga. [lloTeHuMan nNoAA TOYEYHOro 3apAaja, CUCTemMbl 3apAfoB. PasHOCTb
noteHuunanos. MNpuHUMnN cynepnosnuumn ana noteHumana.

4, MpoBoAHUKM BO BHELWIHEM 3NEKTPOCTaTU4eCKOM none. 3/'IEKTpOCTaTVILIeCKaFI
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MHAYKUMA. NoTeHLMaN NPOBOAHMKA. DNEKTPOMETP.

5. dneKTpoemMKocTb. KoHAeHcaTopbl, €eMKOCTb MJIOCKOTO  KOHAeHcaTopa. Buapl
KoHAeHcaTopoB. CoeAnHEHNEe KOHAEHCAaTOPOB.

6. dHeprma 3apAXeHHOro NPoOBOAHMKA N KOHAEHCATopa. IHEePrma U NJIOTHOCTb 3HEPruun
3/IeKTPUYECKOro Nons.

7. OVanekTpukM BO  BHEWHeM 3/1eKTpocTaTudyeckom none. [Ausnektpuyeckas
NPoHMLAEeMOCTb cpeaa. MNonapusauna AnanekTpuKka. Buabl 4ManekTpuKkos.

8. DNEeKTPUYECKMA TOK, CMAa WM NNAOTHOCTb TOKA. 3akoH Oma Ana yyacTka uenmu.
ConpotusnieHne M NPOBOAUMOCTb, UX 3aBUCMMOCTb OT MapaMeTpoB NPoBOAHMKA. CoepuHeHue
NPOBOAHUKOB.

9. CTOpPOHHME CUNbI. DNEKTPOABUKYLLAA cuaa. 3akoH Oma 4/1A 3aMKHYTOM LLenu 1 ero
aHanwms.

10. Pabota ® MOWHOCTb B ULEMNU MOCTOAHHOTO TOKa. 3aKoH [xoyna-/leHua u ero
06BbACHEHWNE B 3N1EKTPOHHON TEOPUMN.

11. PasBeTBneHHble uenu. MNpasmna Kupxroda n nx npumeHeHue.

12. Mpupoaa 3neKkTpuyeckoro ToKa B MeTannax. OCHOBbI 3/EKTPOHHOM Teopuu

NpoBOAMMOCTM  MeTannoB. 3akoH Oma, [Oxoyna-JleHua v BuagemaHa-®OpaHua B
andodepeHumnansHom popme.

13. OCHOBbI 30HHOI TEOPUM NPOBOAMMOCTU. DEKTPUYECKUIA TOK B MOAYNPOBOAHMUKAX.
Cob6cTBEHHAA M NPUMECHas NPOBOAMMOCTb. 3aBUCUMMOCTb 3/IEKTPONPOBOAHOCTN NOAYNPOBOAHMKOB
OT Temnepartypbl.

14. KoHTaKTHble ABMeHMA B MOJIyNpPOBOAHMKAX. fAeneHuna 3eebeka, MNenbtbe, TOMCOHa.
MpuHUMN paboTbl M Ha3HaYeHWe NOAYNPOBOAHUKOBOIO AMOAA U TPAH3UCTOPA.

15. PaboTa BbIx04a 3N1EKTPOHA U3 MeTanna. TepMO3NEKTPOHHAA aMnUccuA. TOK B BaKyyme.
INeKTPOHHbIE Namnbl (anoa, TPMoa) U UX NPUMEHeEHME.

16. DNeKTpPUYEeCKMn TOK B rasax. Buapl paspagos (Tnewouinii, AyroBoil, MCKPOBOW U
KOPOHHBbIN). MoHATME 0 nnasme. MpumeHeHWe pa3paaoB B TEXHUKE.

17. DNEeKTPUYECKMA TOK B 3NEKTpoauTax. 3akoH Oma [nsa 3NeKTPOAUTOB. 3aKOHbI

dapagen ana snektTponmsa. NpumeHeHne 31eKTpoIn3a.
18. MarHutHoe none ToKa. MHAYKUMA M HaNpPAXeHHOCTb MAarHUTHOro noaA. 3aKoH
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Nou b wNPE

bno-Casapa-/lannaca. MarHuTHoe noae NPAMOro 1 KpyroBoro ToKa.

19. Bsaumogeiictene TokoB. Cuna Amnepa U cuna JlopeHua. Pabota nepemelyeHus
NPOBOAHMKA C TOKOM B MarHUTHOM none. MNpuHumn paboTbl 31eKTpoasuraTens.

20. flBNeHne 3SNeKTPOMarHUTHOW WHAYKUMKU. MarHutHbld noToK. 3akoH ®apages.
Mpasuno JleHua. [oHATME O CAMOMHAYKUMWM W  WMHAYKTMBHOCTW. TpaHcdopmatop U ero
XapPaKTePUCTUKM.

21. MaruutHoe none B BewecTtse. [ua-, napa- u deppomarHeTmku. MarHutHas
NPOHMLaeMOCTb. MarHUTHbIN rucTepesunc. MpMmeHeHne MarHeTMKOB.

22. MonyyeHune nepemenHon IAC. Oericteyowme un adpPeKkTUBHbIE 3HAYEHWNA CUJbl TOKA U
HanpaxkeHuA. BekTopHble gnarpammebl. 3akoH Oma 4na yvyacTKa uenun nepemeHHoro Toka. lNosaHoe
conpoTusaeHne (MmneaaHc).

23. dNeKTpuYecKkmin KonebatenbHbl KOHTYP. COBCTBEHHbIE HE3aTYXaloLWMe U aTyxalolme
KonebaHus. OuddepeHunanbHOE W UHTErpasibHOe YpPaBHEHWUS TAPMOHMYECKUX KosiebaHuin u
napametTpbl. Popmyna TomcoHa.

24. BbIHY)KAEHHbIE 3/1eKTPOMarH1THble KonebaHus B KoHType. AuddepeHumnanbHoe U
WHTerpasbHoe ypaBHeHMA KonebaHuii. PesoHaHc. MoHATHE M cxeMa aBTOKoebaHMIA.

25. MoHATME 91.-MarHUTHbIX BO/TH.

26. Cuctema ypaBHeHMn MaKkcenna. TOK cMeLLLeHus.

MepeyeHb BONPOCOB K 3K3ameHy no pasgeny BOJIHOBAA U KBAHTOBAA OMNTUKA

. MpeameT onTUKKU. KopnycKkynapHO BOIHOBOM Ayann3m cBeTa. YpaBHeHue ae bpolina.

. ICTOYHMKM cBeTa 1 ux Knaccnudurkaumm. ONTUUECKUIA CNEKTP, XapaKTepPUCTUKa ero AManasoHoB.
. OCHOBHbI€e NOHATUA, 3aKOHbI, NPUBOPbLI GoTOMETPUN.

. MpyHUMn Pepma. 3aKOHbI OTPAXKEHUA M NPEOMIEHNA CBETa.

. 3epkano. Buabl 3epkan. Popmynbl chepryeckoro 3epkana.

. Mpu3ma, npenomneHune ceeTa B npmnsme. NMpenomneHme ceeta chepruyeckoii NoBEPXHOCTbIO.

. InH3bl. Knaccuoukaums nMHs. @opmyia TOHKON NINH3bI.

8.

MNoHATME O ecTeCcTBEHHOM U nonAapmM3oBaHHOM CBeEeTe. CreneHb nonapusauun. Buabl nonapusauun.

CsoiicTBa NONAPNU30OBAHHOIO CBETA U €ro NpUMEHEHNE. 3akoH Mantoca.

9.

I'Ionyqume NONAPU30BAHHOIO CBETA: NPU OTPAXKEHUN, NPENOMNEHNUN, ONXPOU3M, HETBEPTbBOJ/IHOBAA
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M NONyBO/IHOBAA NNACTUHKA.

10. MoHATME 06 UHTepdepeHUUUN CBETA M YCIOBUSA ee HabaoaeHuA.

11. Cnocobbl NoNy4eHUs KorepeHTHbIX NCTOYHUKOB.

12. KaptuHa wuHTepdepeHUnn. YCNoBMA MNOAYYEHUA MAKCMMYMOB W MWHUMYMOB MpuU
nHTepdepeHLMm OT ABYX UCTOYHUKOB.

13. [BynyyeBas uHTepdepeHUMn CBETA B TOHKMX MJIEHKAxX (MONOCbl PaBHOrO HAK/AOHA U PaBHOM
TOJILMNHDI).

14. MNMoHATNE 0 MHorony4yeBol MHTepdepeHuumn ceeTa. MHTepdepomeTp Pabpu-Mepo.

15. MoHaTMe  audpakuMmM BOAIH, CBETOBbIX BOAH. Ycnosue gudpakumu. MNpuHuMn
MoireHca-®peHens. Buapl andpakumu.

16. 30Hbl ®peHena. [lpumeHeHne 30H PpeHena pana  o0b6bBACHEHMA NPAMOJAMHEAHOCTU
pacnpocTpaHeHus cBeTa U PaboTbl 30HHbIX NAACTUHOK.

17. Oundpakuma no PpeHento Ha KPyr10m 3KpaHe U OTBEPCTUM.

18. Oundpakuma no PpayHrodepy Ha wenmu.

19. MoHATME O HOPMAbHOM W aHOMaIbHON aucnepcun. Popmyna Kowwu.

20. MNornoweHne 1 paccemBaHue cBeTa MyTHbIMK cpegamu. 3akoH byrepa — bepa. 3akoHbl Penesa
n Mwu.

21. OCHOBbI 3/1EKTPOHHOM TEOPUM CBETA.

22. OcHOBHble MNONOXKEHMA KBAHTOBOW Teopun ceeTa. PoToHbl. Popmyna MNnaHKa.

23. doToadpoekT. Buabl potoadpdekTa. 3akoHbl CToneTosa. YpaBHeHUe INHLWTENHA.

24. [asneHue ceeta. OnbiThl /lebeaesa.

25. MoHATME N3NyYaTeNbHOW M NoroLaTeNIbHOM cnocobHocTM Ten. 3akoH Kupxroda.

26. 3akoH CredaHa-bonbumaHa 1 ero aHanus. NpuMeHeHWe 3aKOHA B ONTUYECKUX NPUBOpPaXx.

27. 3aKoHbl BMHa Ans cnekTpanbHOM n3nyyateibHOM cnocobHOCTM Tena. LiBeToBble NMPOMETPbI.

28. dopmyna MnaHKa Ana cnekTpanbHOW U3nydyaTenbHoi cnocobHoctn AYT 1 ee aHanms.

29. PeHTreHoOBCKMeE nyun.

30. dddekT Jonnepa.

Ilepeuyens Bonpocos k 3xk3ameny 1o pasaeiay ATOMHASA U AJEPHAS ®U3UKA
1. Knaccuyeckas KapTUHa mnpa 1 HeO6XOAMMOCTb BBeeHNA KBAaHTOBbIX I'Ipe,CI,CTaBﬂeHMﬁ
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2. TeopeTUYeCKMe M 3KCMEPMMEHTA/IbHbIE MPeANOCbIIKM, NeXKalme B OCHOBE MOCTPOEHMA MOAEeNU
atoma Pesepdopaom.

3. OnbITbl Pesepdopaa no paccesHuto o-yactuu.  OcHOBHble pe3ysbTaTbl OMbITOB. BbiBOAbI U3
Nosly4eHHbIX pe3yabtatoB. OLeHKa pa3mepos A4pa.

4. Mopenb atoma Pesepdopaa n ee HegocTaTku. MNoctynatel bopa. Moaenb atoma Pesepdopaa-bopa.
PacueT paguyca, CKOpPOCTM, 3HEPrMM 3SNEeKTpoHa B aTOMe BOAOPOAA Ha OCHOBE MOAENM aToMa
Pesepdopaa-bopa.

5. BogopoaononobHbie aTombl. PacyeT aHeprum 3fieKTpoHa B BOA0POA0N0406HOM aToMe.

6. DHepreTUYECKMe COCTOSIHUA 3N1EKTPOHa B aTOMe BOAOpOAa M BOA0OPOAONoA06HbIX aToMax. dHeprus
BO3OYKAEHWA N SHEPrUA MOHM3AUNKN. DHEPIUS CBA3M SN1EKTPOHa B aTOME.

7. MexaHn3m ucnyckaHus ceeta aTomamu. CnekTpasnbHble cepun aToma Bogopoga. Mpasuno otbopa.
PacueT noctonaHHOM Puabepra Ha ocHOBe aHa/IM3a 3KCNEePMMEHTa/IbHbIX CMEKTPOB BOAOpOAa.

8. OnbITbl ®paHKa u Mepua. O6bACHEHME Pe3yNbTaToOB C UCNONb30BaHMEM NPEACTABAEHNI 06 ynpyrom u
Heynpyrom CTONIKHOBEHMSAX 3/IEKTPOHOB C aTOMaMMu.

9. HepoctaTkn Teopum atoma Pesepdoppa-bopa. LanbvHenwee pa3BuTue TeopuM aToma B Tpydax
3ommepodenbaa. MexaHUYecknii U MarHUTHbIM 0pbuTaNbHbIE MOMEHTbI 3/1IEKTPOHA B aTOMe.

10. CnMHOBOM MOMEHT KO/MIMYEeCTBa [ABWMMKEHUA 3/1IeKTPOHa B aTtoMe. KBaHTOBble 4uCAa, WX
reomeTpuyeckuii U GU3NYecKuii CMbich.

11. KopnyckynAapHO-BONHOBOM AyannM3m CBOMCTB BeLLLeCTBa.

12. HekoTopble cBoicTBa BOMH ae bpoins.

13. CooTHolEeHMe HeonpeaeneHHocTel enseHbepra.

14. BonHoBasA GyHKLMA U ee CTaTUCTUYECKUIA CMbICA.

15. [InoTHOCTE  BEpOATHOCTH. YCIOBME HOPMHUPOBKM  BepossTHOCTeH. IIpmHiumm
CYIIEPIIO3ULIHAH.

16. Obuwee ypaBHeHue LLpegunHrepa. YpasHeHue LpeanHrepa gns cTauMoHapHbIX COCTOAHWIMA.

17. MPUHLMN NPUYNMHHOCTU B KBAHTOBON MEXaHMKe.

18. YacTnua B 04HOMEPHOW NPAMOYFO/IbHOW «MOTEHUMANbHON AMe» ¢ BeCKOHEYHO BbICOKMMU
«CTEHKaMM».

19. MpuvHumMn MNaynau. 3anosHeHMe 3NEeKTPOHHbIX obonoyvek aTtoma. Nepuoguyeckas cucTema

anemeHToB MeHaeneesa, ee 06bACHEHWE Ha ocHoBe CTPOEHUNA INEKTPOHHDbIX obonoyek atoma.
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20. JINHENHbIN rapMOHUYECKUIA OCLMANATOP B KBAHTOBOM MEXaHMKe.

21. ATOM BOAOPO/A B KBAaHTOBOM MeXaHUKe.

22. [TpuHIKT HEPA3TUIUMOCTH TOXKACCTBEHHBIX YacTUIl. PEepMHOHBI U OO30HHI.

23. Pa3BuTME KBAHTOBbLIX MPEACTaB/AEHU O CTPOEHUM aToma. KopnycKyaspHO-BOJIHOBOM
Ayanusm ceeTa W Yyactuu,. BosHbl ae bponns.

24. MexaHN3M BO3HUKHOBEHWUA PEHTTEHOBCKUX CEPUIA. PEHTTeHOBCKME CNEKTPbI.

25. Pacmiennienue cnektpanbHbIX JnHUM. D¢ ¢dekTsl 3eemana u Lllrapka.

26. MoneKynbl: XMMUYECKME CBA3U, MOHATME 06 IHEPreTUYECKMX YPOBHAX.

27. MoneKynapHble cnekTpbl. KOMOBUHALMOHHOE pacceAaHUe CBeTa.

28. MornoweHne. CNOHTAaHHOE U BbIHYXAEHHOE N31y4YeHUs.

29. ATOMHOE A4pO, ero OCHOBHbIE XapaKTepPUCTUKM: COCTaB, pasmep, 3apag, CnNuH, macca.
MN3oTonbl. DU3NYECKMIA CMbICT MAaCCOBOTO YMCAa.

30. AnepHble cubl. OCHOBHbIE XapaKTePUCTUKM A4epHbIX cua. Moaenn aToMHbIX agep.

31. DHeprua cBA3M HYK/JOHOB B Agpe. 3aBUCUMMOCTb YAE/NbHON 3HEPrMm CBA3M OT MacCOBOrO
yucna.

32. PaguoakTMBHOCTb. o, 3, y-U3nydeHMe pafuoakTuBHbIX Agep. lpupoga U mexaHU3MbI
Ka*KOoro n3 n3ny4yeHumn.

33. 3aKOH pagMoaKTMBHOrO pacnaga. lNepuvog M NOCTOAHHAA nosypacnaga, ux ¢GusMyeckux
CMbIC/. AKTUBHOCTb PAZMOaKTMBHbIX M30TONOB. paBuia cmeLeHus.

34. Peakuuna geneHna aTomHbIx agep. LenHble agepHblie peakuyu.

35. Peakunun cuHTe3a aTOMHbIX Agep. TepmoAaaepHble peakuun. [MepcnekTmsebl MCNOAb30BaHMA
TEePMOAAEPHOM SHEPruu.

36. MoHATME 3/eMeHTApPHOCTM MUKpouyacTuy,. Obwwue cBefeHMA O CybbafLepHbIX 4YacTULaAX.
OCHOBHblE XapaKTEPUCTUKN MUKPOYACTULL.

37. ®PyHaameHTanbHble B3auMoAeNCcTBuA. CucTemaTM3aumsa 37eMeHTapHbIX YacTuy, no Tuny
B3aMMOLENCTBUA.

38. NCTMHHO 3anemeHTapHble YacTWLUbl: JIENTOHbI, KBAapKW, MEPEeHOCYMKM B3ammopaenctsuma. Mx
OCHOBHbIE XapPaKTEPUCTUKMN.

39. PacueT opbuTanbHOro MarHUTHOTO MOMEHTa 3/IeKTpOoHa B aTome. [paBuaa KBAHTOBaHUA

0pbUTaNbHOrO MOMEHTa B TeopUAX aToma Pesepdopaa-bopa, 3ommepdenbaa v KBAHTOBOW MEXAHUKM.
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40. B3anmopeincTemne M3yyeHUs € BelecTBOM. MexaHW3mbl MOrOWeHUA o, B, y-u3nydeHus.

3aKOH NornoweHuA.

MNK-2 CnocobeH Ha

OCHOBE COBPEMEHHbIX TEXHO/I0TMIA pa3pabaTbiBaTh M peann3oBbiBaTb MeToanyeckoe obecrneyeHmne yyebHbIX GU3NYECKUX ANCLUMANH

MK-2.1

AHaNM3NpyeT aKTyaNbHbIA
YpOBEHb NOArOTOBKM
obyuatowmxca no
dn3nyeckum
ANCUMNIMHAM,
onpeaenseT 30Hy Ux
6AnKaNLWEro pasBUTUA.

MK-2.2

Pewaet Ha ocHoBe
COBPEMEHHDbIX
obpasoBaTesibHbIX
TEXHO/I0rniA 334341 Mo
NAaHUPOBAHMUIO,
pa3paboTke 1 peanmsauunu
nporpamm y4ebHbix
dU3NYECKUX AUCLUMNINH

MK-2.3

OcyuiecTBAsAeT KOHTPO/Ib
pe3ynbTaToB 06yYeHus
yyawmxcsa no GUsnyeckum
AVUCLMMIMHAM

CnocobHOCTb NPOBOANTL HAay4YHblE UCCNEA0BAHNA GU3NYECKMX 0OBEKTOB, CUCTEM M MPOLLECCOB, @ TaKKe CNOCOBHOCTb
0b6pabaTbiBaTb M NPEACTABAATb IKCNEPUMEHTA/IbHbIE AaHHbIE OLEHUBAIOTCA B XO4E BbIMOJAHEHUSA U 3aLLMTbl KYPCOBOW
paboTbl N0 BbIBPaHHOM Teme.

MpumepHbIA NnepevyeHb Tem pedepaToB
1. CTpyKTypa 1 dpm3nYecKkmne cBoicTBa NOJIMMEPOB.
2. KoMNo3MUNOHHbIE MaTepPUasbl OCHOBE NONMMEPOB: CTPYKTYpPa 1 GU3NYECKME CBONCTBA.
3. CTapeHue noiMmepoB 1 npobsiema nx yTuansauuu.
4. YrnepodHble HAHOCTPYKTYpHble MaTepuanbl: CTPYKTYpa, ¢U3MYECKMe CBOWCTBA, MOJyYEHUE W

npUMeHeHMe.

5. AIMHaMMKa OAMHOYHOW Kanjin B ra30BOM MOTOKe.
6. 9pdeKT Xonna u ero npUMeHeHHe.

7. Ancnepcua ceeTa.

8. AcTeponaHaa onacHOCTb. AHaNM3 NyTel 3awmThl.
9. N3nyyeHune n cnekTpbl. CNeKTpaibHbIN aHaU3.

10. DNeKTPoNpPOBOAHOCTb MATEPUANOB.

11. MoTeHUMOMETPUYECKMIA METOA UCCNeA0BAHUA Cpes,

12. Munpgkoctn. MoBepXHOCTHOE HaTAXKEHME.

13. N3mepeHne gnManekTpnuyeckom NPoHMLLAEMOCTU KOMMNO3UTHbIX MaTepUanos.

14. PacuyeT AnaNeKTpMYECKOM NPOHMLLAEMOCTM KOMMNO3UTHbLIX MaTepuasos.

15. MornoueHMe 3NeKTPOMArHUTHBIX BOJIH CIOUCTbIMM Cpeaamu.

16. ®Pur3nyeckne 0CHOBbI M BO3MOXKHOCTM METOZA PEHTTEHOCTPYKTYPHOIO aHaAun3a.

17. ®Pur3nyeckne 0CHOBbI U BO3MOXKHOCTM CNEKTPOGOTOMETPUYECKOFO METOAA aHAIM3a.
18. ®ur3MyecKkne 0CHOBbI U BO3MOXKHOCTM METOAA PEHTTEHOCNEKTPaJIbHOTO  aHaAusa.
19. MarHeToKkanopuyeckmin apdeKT.

20. TennoobmeH npu KaneabHOM KOHAEHCAUMKN Napa.
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KOMMeTeHummn
21. MeTtozabl HTEHCMMKALMM NPOLLeccoB TenaoobmeHa.
22. TennoobmeH npu ¢pasoBbIx Nepexoaax.
23. CMmeLaHHbIV Ten1006MmeH.
24, JedeKTbl KpucTananyeckmx CTpykTyp. Tononormyeckne aedeKTol B Yr/iepoaHbIX MaTepuanax.
25. MeToabl uccnenoBaHMA CTPYKTYPbI YIIEPOAHbIX MaTepMasos.
26. CBepxnpoBOAMMOCTb: UCTOPUA, MPOBAEMbI, NEPCNEKTUBDI.
27. 3aKoH banaHca sHTponuu.

6) MopaaoK NnpoBeaeHUA NPOMEXKYTOUHOMN aTTecTauun, NoKasaTtenn u KpUTepum oLeHUBaHuA:

MpomesKyTo4YHana aTrectauma no aucunnamHe «06uan GuUsMKa» BKAKOYAET TeopeTUUecKMe BOMPOChl U NpaKkTUYeCcKMe 3a4aHus, N03BoAAOLME OLEHUTb YPOBEHb
YyCBOEHMA 0byYaroWMmMmCa 3HaHUI, NnpoBoaAnTcA B Gopme 3K3ameHa 1 B popme BbINOJIHEHUS U 3aLMTbl KYpcoBO paboTbl.

DK3ameH no AaHHOVI ancumnanHe nposoanTCcAa B yCTHOVl d)oplv\e NO 3K3aMeHaLUMOHHbIM 6VII'IETaM, Ka)-Kp,bIﬁ M3 KOTOPbIX BKAKOYaAET 2 TEOpEeTn4eCKnx sonpoca n oaHo
NpakKTh4yecKkoe 3agaHune.

Mokasatenu n KpUTepmumn oL,eHNBaHMUA IK3aMeHa:

— Ha OLEHKY «OTANYHOY (5 6an10B) — 06YUaOWMIACA 4EMOHCTPUPYET BbICOKUIA YpOoBEHb CHOPMUPOBAHHOCTM KOMMNETEHLMIA, BCECTOPOHHEE, CUCTEMATUYECKOE U
rnybokoe 3HaHWe yyebHOro matepuana, CBO60AHO BbINOAHAET NPaKTUYECKMeE 3a4aHMA, CBOBOAHO onepupyeT 3HAHUAMW, YMEHUAMMU, NPUMEHAET UX B CUTyaLMAX

NOBbILIEHHOW CNOXHOCTMU.

— Ha oLEeHKY «xopowo» (4 6anna) — 0by4aloWmiica 4EMOHCTPUPYET CpegHWNI ypoBeHb CHOPMMUPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHMUA OCBOEHbI, HO
[OMYCKAOTCA HE3HaYMTeIbHble OWKOKM, HETOYHOCTU, 3aTPYAHEHMUS NPU aHAIMTUYECKMX ONepaLmaAX, MepPeHoce 3HaHMIM U YMeHWIA Ha HOBble, HeCTaHAAPTHbIE
CUTyaLmu.




— Ha OLLEHKY «yAoBAeTBOpUTENbHOY» (3 6anna) — obyyatowminca 4eMOHCTPUPYET NOPOroBbI ypoBeHb CHGOPMUPOBAHHOCTM KOMMNETEHLMIA: B XO4E KOHTPO/IbHbIX
MEePONPUATUIA AOMNYCKAIOTCA OLUMOKK, NPOABAAETCA OTCYTCTBUE OTAENbHbIX 3HAHMI, YMEHUI, HaBbIKOB, 06YYAIOLLMIACA UCMbITbIBAET 3HAYMTE/IbHbIE 3aTPYAHEHUSA NPU
OMNePUPOBAHUMN 3HAHUAMM U YMEHMAMM NPU UX NEPEHOCe Ha HOBblE CUTYaLMUMN.

— Ha OLEHKY «HeYA0BNeTBOPUTENbHOY (2 6anna) — obyyaroWwminca AeMOoHCTPUPYeT 3HaHMA He 6onee 20% TeopeTUYeCcKoro MmaTepmana, AOMNYCKaeT CyLLLeCTBEHHbIe
OLWMBKN, HE MOKET NMOoKa3aTb UHTENNEKTYa/IbHble HAaBbIKWU pelleHna NPoCTbIX 3a4a4.

— Ha OLeHKY KHeyA0BNeTBOPUTENbHOY (1 6ann) — 0byyalowmiica He MOXKET NOKa3aTb 3HAHMSA Ha YPOBHE BOCNPOM3BEAEHUA N 06bACHEHUA MHGOPMALMM, HE MOKET
MoKasaTb UHTE//IEKTYa ibHble HaBblKM PeLleHnA NPOCTbIX 3a4a4.



