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1 Llesin ocBOEHHUS THCHHIIHHBI

[eab AHCUMNINHBI:

LlesssMu OcBOEHUS JIMCUMIUIMHBI «DU3HKa» - ABISIOTCS (hOpMHUpOBAHHE 3HAHUH,
YMEHHUH, HABBIKOB M KOMIMETeHUMH JUISl YCrelHOH mpodeccHoHanbHOM esTeTbHOCTH
BbIITYCKHUKOB B 4acTH ¢opMHUpOBaHHA Yy  CTYICHTOB COBPEMEHHOTO
CCTeCTBEHHOHAYYHOr0 MHMPOBO33PEHHUs, OCBOEHHS HMMH COBPEMEHHOIO CTHJIS
(pU3UYECKOrO MBIILIEHHUS, BbIPaOOTKH HAaBBIKOB MCIIOJB30BaHHUS (yHaMEHTalbHBIX
3aKOHOB, TEOPHH KIACCHMYeCKOH MW COBPEMEHHOW (PU3MKHM, a TakKe MEeTOJ/I0B
(u3Myeckoro  MccAeIOBaHMS  KaK  OCHOBBI  CHUCTEMbI  MpodecCHOHATBHOMN
JeATEIBHOCTH.

3ajaun AHCHHIIMHBI:

- oBJajeHue  (PyHJAMEHTAJILHLIMM  TIOHSTHSAMH, 3aKOHAMH M TEOPHUIMH
KJIaCCHYECKOH M COBPEMEHHON (PU3HKH;

- QopmupoBanue (QUIMYECKOrO0 MBILIIIEHUS W OCHOB €CTeCTBEHHOHAYYHOMH
KapTHUHbI MUPA;

- GbopMHpoBaHHe CMOCOOHOCTH aKTYaJU3UPOBaTh 3HAHWS, YMCHHMS W HaBBIKH,
MOJIyYeHHBbIE B [Ipollecce M3yueHUs (U3MKH, TMPU NPUHATHH PELICHUS W ero
peanu3auunu;

- OBJIQJICHUE MaTEeMaTHMYEeCKHMM, AHATUTHYECKMMH M YHUCJIEHHBIMM MeETO/J1aMH
petcHus (PU3MYeCKHX 3a/a4, CBSI3aHHBIX ¢ MPOQEeCCHOHAIBHON IesSTeNbHOCTBIO.

Juvcunnnnua obOecriedynMBaeT MOArOTOBKY BbIMYCKHMKA K 93KCIIyaTallMOHHO-
TEXHOJOrMYECKOMY BUAY NPOPeccHOHaTLHON eI TeIbHOCTH.

2 MecTto aucuunaunns! B crpyktype OINOI BO

Jmcunrmmua «®uszunka» npeacrannset co0oi TUCUMITIIUHY, OTHOCAIIYIOCS K
baszosoii vactu umkna C.2 nucumnumnn OTOIT BO.

Jucuunnuua «@u3uka» 0azupyeTcs Ha pe3yabTarax o0yueHus, MolnyyeHHbIX
MpH U3ydeHuH aucuuiuing «lleuxonorus v nenaroruka»,«Maremaruka.

Jlucuunnuna «@u3nka» sBisieTcs odecneyruBarollei s Cleayomx
AUCUMIIIHH: « MeTposiorus, cTan/lapTi3auds U cepTHHUKALIHS», « ABHALIMOHHAS
Oe3onacHOCThLY, « TepMOaHHaMUKa H Terionepenada», «MartepuajioBe/ieHHe U
TEeXHOJIOTHsI KOHCTPYKUHOHHBIX MaTtepHuasioB», «['uapasnuka» , « ConpoTuBieHue
MaTepHaTOBY.

Jlncumnninuna «Du3zuka» u3yyaercs Ha 1-oMm U 2-0M Kypcax.

3 KON‘]"ETQ"UHH 00yualuerocs OpMH eéMbI€ B pe3viibTaTe OCBOCHHHA
k] P, o

AHCUHILTHHBI
[Tpoitece ocBoeHus aucuumInHbl«®u3nka» HampabieH Ha GopMHpOBaHHE

CIICAYIONINX KOMTICTCHIIMM:

(B



[lepeyensb n ko

[Tepeuenb MIaHUPYEMBbIX Pe3ynbTaTOB 00yUeHUs

KOMIIeTeHLU I [0 JIMCIHMIIJIUHE
. CnocoOHOCTB K | 3uame:
OCYLIECTRIICHUIO - (PU3HUECKHE OCHOBBI MEXaHUKH;
MPOCBETHTEILHOH W | - OCHOBHBIE MOHATHS, 3aKOHbI U MOJICJIH MEXaAHHKH,

BOCIUTATEJIbHOM
JeATeIbHOCTH B cepe
nyOJWYHOH M 4acTHOH

JIEKTPUUECTBA U MarHeTHU3Ma, KojebaHui u BOJH,
KBaHTOBOH (DM3UKH, MOJIEKYISIPHOH (PU3HUKH U
TEPMOJIMHAMHUKH, ONITHKH, aTOMHOM U siZIepHOH

KU3HH, Brajienne | huznku;

MeTOoJaMK  rponaram/bl | Yarems.:

HayYHBIX JIOCTHKEHHH | - MCTIOJIB30BATh (PU3MYECKHE 3aKOHBI MPH aHAJIU3e U

(OK-3) peuieHuu npodiieM rpodeccuoHanbHoM
NesTeTbHOCTH;
Braodemo.
- METOJIaMU MOCTPOSHHUS MaTeMaTHYECKOH MOIe/H
THITOBBIX MPOQECCHOHATBHBIX 3a/1a4 U
COJIepKaTeIbHONH MHTEPIPETALMH MOJYUYEHHBIX
Pe3yJIbTaTOB.

2. CBoboiHOE 3name:

| BJIQJICHUE  JIHTEPATYPHOM
M J1I€TOBOH MHUCBMEHHOH M

YCTHOH peyblo Ha
pyccKom sI3bIKE,
HaBbIKAMH BE/ICHUS

cropa,  JIMCKYCCHH W
MOJEMUKH, NyOJIMYHONH |
Hay4yHO# peubto (OK-7)

- (pH3HUECKHE OCHOBBI MEXaHUKH,0CHOBHbIE MOHATHS,
3aKOHbI M MOJIeJIM MEXaHUKH, dJIEeKTpUUeCTBa U
MartHeTH3Ma, KoneGaHui W BOJIH, KBAHTOBOU (PU3HKH,
MOJICKYJISIPHOH (PU3MKH U TEPMOJHHAMUKH, ONITHKH,
aTOMHOH W sJIepHON (PHU3UKH;

Vavems:

- UCITOJIL30BATh PU3MUECKHE 3aKOHBI MTPU aHAIU3e H
peteHuu mpodiem npodeccHonanbHoH
NeATelIbHOCTH;

- BECTH JIMCKYCCHIO B X0/1€ 3alUThI 1ad0paTOpHbIX
pabor.

Braoems:

- METO/1aMH MOCTPOCHHUS MaTeMaTUYECKOH MOJCIH
THIIOBBIX TMPOQecCHOHANBHBIX 3a1a4 U
cojiepKaTe/IbHONW HHTEPIIPETALIMU MTOJTYUYEeHHBIX
pe3yJibTaToB.

3. CrniocoOHOCTB
aKTYyaJHu3upoBaTh
UMetoLMecs 3HAHMUS,
YMEHHUS M  HaBBIKH TIpH
MIPUHSATHH PEILEHHUS U €ro
peanu3zauuu (OK-33)

Suamv:

- hU3HUECKHEe OCHOBLI MEXAHHKH,

- OCHOBHBIE TTOHATHS, 3aKOHBI U MOJICJIH MEXaHHKH,
YIEKTPUUYECTBA U MarHeTusma, kojedaHuii U BOJIH,
KBaHTOBOH (PM3HUKH, MOJICKYJIAPHOH DU3HKH H
TePMOJIMHAMUKH, ONTHKH, aTOMHOH U siiepHOi
(pu3nKH;

- METO/1bl TEOPETHUECKOIO M IKCIIEPUMEHTAILHOIO

('S



[lepeyenb 1 kojl

[lepeuenb naHUpyEMbIX Pe3yJIbTATOB 00yUEeHHUs

KOMITETeHIUH 10 JIMCLIHIIJIMHE

uccieoBaHus B (pU3UKe.
Vaemes:
- YIIOTpeOIIsITh MaTEeMaTHYECKYIO CUMBOJIMKY JUIS
BbIPAKEHUS KOJIMUECTBEHHBIX U Ka4eCTBEHHBIX
OTHOLIEHHH 00BEKTOB,
- UCIT0JIb30BaTh (pU3HUECKHEe 3aKOHBI ITPH aHaIU3e U
petieHuH npobiieM rpodeccHoHanbHOM
JIeATeIbHOCTH,
- pelaTh TUIOBBIE 3a/]a4H IO OCHOBHBIM pa3z/esam
Kypca hU3HMKH, UCITOJIBb3YSI METO/IbI MAaTEMaTHYECKOro
aHanusa.
Brademn:
- METO/IaMH TTOCTPOEHUS MaTeMaTH4YeCKOH Mo1elTn
TUMOBBIX Npo(hecCHOHANBHBIX 3a7a4 U
cojiepyKaTe/IbHOM HHTeprpeTalt MoJydeHHbIX
pe3yJbTaToB.
- METOJIaMH MpOBeAeHUS PHU3NYECKHUX H3MEPEHUH,
MeTO/IaMH KOPPEKTHOH OLIEHKH MOTrPelIHOCTEH MpH
NpOBeJIeHUH (DU3UYECKOro IKCITEPUMEHTA.

4. CrnocoOHOCTh U | Sname:

rOTOBHOCTh K | - PU3HUCCKHE OCHOBBI MEXaHHKH,0CHOBHBIE MOHSTHS,

| CAMOCTOSITENILHOH,

MHAMBHIYa bHOH padore,

[TPUHATHIO
OTBETCTBEHHBIX peLIeHHH
B paMKax CBOEH

nmpodeccHoHanbLHOM
KomneTteHnu (11K-22)

3aKOHBI M MOJICIIM MEXaHUKH, EKTpUUecTBa U
MarHeTu3Ma, KoJiebaHui U BOJIH, KBAHTOBOH (DU3HUKH,
MOJIEKYJISIPHON (PU3UKH U TEPMOJIHHAMUKH, ONTHKH,
aTOMHOM U fJIepHON (H3HKH;

- METO/Ibl TEOPETHYECKOTO U DKCTIEPUMEHTAIBHOIO
Mccie10BaHus B (PU3HKE.

Vivems:

- UCTI0JIb30BaTh (PH3HMUECKHE 3aKOHBI [TPU aHaIU3e U
pellieHuH npodiieM npodeccHoHaNbHOM
NeATENbHOCTH;

- pelaTh THITOBBIE 33/1a4M 110 OCHOBHbBIM pa3jiesiaM
Kypca pU3UKH, HCTTOJB3YS METO/1bl MaTeMaTHYEeCKOTO
aHaliM3a.

Bnademw:

- METOJIaMH MOCTPOSHHUSI MATEMAaTHUYECKOH MOJIEIIH
THITOBBIX MPOQeCcCHOHATBHBIX 3a/1a4 H
cojlepKare/IbHOW HHTepIIpeTalliy MoJTyYEHHbIX
pe3yJILTaToB.

- METO/IaMH TTPOBeJIeHUs (PU3MUECKUX U3MEPEHUH,
METOJaMH KOPPEKTHOH OUEHKH MMOTrPELHOCTEH NpH
MPOBEAEHUH (PU3UYECKOr0 dKCIIEPUMEHTA.




[lepeuennb u ko
KOMIIETCHIIMH

[lepeueHnb niaHupyeMbIx pe3ysibTaToB 00y4YeHus
MO JUCLHIIMHE

8. CriocoOHOCTD
MCTIOIL30BATD
MaTeMaTHYeCKHE,
aHaJIUTHUYECKHe u
UHCJIEHHBIE METO/1bI
peureHus
npodeccHOHANBHBIX 3a/1a4
C MCIOJIb30BAHUEM
FOTOBBIX  TPOrPAMMHbBIX

cpencts (I1K-23)

Sname.

- MaTeMaTHYECKHE MOJICJIH MPOCTEHIIUNX CUCTEM U
MPOLIECCOB B €CTECTBO3HAHUH H TEXHHUKE.

- OCHOBHBIE MaTeMaTHYeCKHE METO/Ibl PeILIeHUs
npogeccHoHaTBHBIX 3a/1a4.

Yaemo.

- UCTOJIb30BaTh (PU3MYECKHE 3aKOHBI TTPH aHAJIM3e U
peuieHUH npodyieM nmpodeccuoHaaIbHON
JeATENbHOCTH,

- UCIIONB30BaTh METObI MAaTEMATHYECKOIO aHaJIu3a,
BEKTOPHOM anredpbl, THHEHHOTO MPOrpaMMHPOBaHMUS,
BapUALlHOHHOIO UCUUCIIEHUS JUISI pelLeHHUs!
npodeccuoHanbHbIX 3a/1ad;

- IPUMEHSATH MaTeMaTHUYECKHE METO/Ibl TIPH PEILICHHH
THUIMOBBIX MpodeccHoHalbHbIX 3a1ay;

- paboTtaTh ¢ NPOrpaMMHBIMH CpeJICTBAMH 00111ero
Ha3HavYeHHsl.

Braoems:

- METOJaMH TTOCTPOCHUS MaTEMaTHYECKONW MOJICITH
THITOBBIX MPO(eCCHOHANBHBIX 3a1a4 U

‘ conepmmenm-ioﬁ MHTEPINPpETAlHH MOJTYHECHHBIX

pe3y/IbTaToB.

4 O0bem AUCUHILIHHBIH BH/bI Y4eOHOH paboTsl

ObOutast Tpy/IlOEMKOCTh JIMCUMIUIMHBLI COCTaBIseT 8 3a4eTHbIX €IHHMIL, 288

aKaJICMHUYUCCKHUX YHaca.

Haumenosanue Beern ypen
4acoB 2 4
O6u1as TPy 10EMKOCTb JIMCUMTITHHBI (MOYJIS ) 288 144 144
KonTtakTHas pabora: 19 6,5 12,5
nexuuu (JI) 6 2 4
npaktuieckue 3anatus (113) 6 2 4
cemuHapsl (C) - - -
nadopartopHselie padboTsl (JIP) - 2 2
KypcOBOH npoekT (padora) - - -
CamocrosrtenbHas padota ctyuenta (CPC) 259 134 125
KoutponsHeie padoTs! (konuuecTBo) (KP) - -
B TOM 4YMcJIe KOHTaKTHas padoTa




TlpomesxyTounas aTrecranms I3 4 9

KOHTaKTHas padora 3 0,5 25
camocTosiTelibHas padoTa o 1noJIr0TOBKE K 10

IK3AMEHY 3,5 6,5

5 COII@{)“:K'& HHe JHCHHILIHHBI

5.1. CoorHecenuss pa3aeqoB AHCUHIVIHHBI H  (opMupyembIx
KOMIeTeHUHH
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Pasznen 1. Mexanuka 49,32 ][
CPC
| Paznen + |+ |+ |+ |+ | WLITS, 3JIP, P/13
I~ ALV ]
| 2.MonekynsipHas 45.32 CPC
huzmka
TepMOJAMHAMHUKa
Paznen 3. + |+ [+ |+ |+ [|HILII5E, 3JIP, PJI3
DIIeKTpoAMHAMHKA 45,36 CPe
Pasnen 4. Konebanus u & |+ == (== |== K, CPC, |3JP, PI3
BOJTHBI 32 MPK
B + I [*F |+ |¥ [|HILIE 3P, P13
Paznen 5. Onruka 37 CPC.
MPK
Paznen 6. KBanrtosas s UJ1, 113, 3P, P13
du3mKa 77 CPC
Paznen 7. Atomuas 33 WJI, T13, 3JIP. P13
¢du3mka CPC
HMtoro no aucuuniuHe 275
[TpomesxkyTouHas 9
arrectauus
Bcero no qucuunimuie 288




Cokpautenns: BK - BxoaHo# koHuTpossb, JI - nexuuns, MJ1 — nHTepakTHBHAS
nekuus, 13- npaktuueckue 3austus, JIP - naboparopuas padora, CPC-
caMocToATeNlbHas padoTa cTy/leHTa,Y - yeTHbIH onpoc,P13 — pelenue 3anay nis
camocrositesbHoM padoTel, 3JIP - 3ammTa nadbopatoproii pabotel, MPK — MeToq

pa3BHUBAIOILCH KOOIEepaLHH.

5.2. Paszjaeibl AHCUHUILJIHH H BUABI 3AHSITHH

Haumenosanue pazaena JUCUHUITIHHBI J 113 ar | CPC E::gs
Paznen 1. Mexanuka 0,66 | 0,66 2 46 49,32
~ ;
Pa3znen 2.Mounekynsphas ¢uszuka u 0.66 | 0.66 44 45.32
TEePMOJAMHAMMKA
Paznen 3.9nekTpoiMHamMuKa 0,68 | 0,68 44 45,36
[IpomexyTouHas arrectalus -
HUroro 3a 1 kypc: 144
Paznen 4. KoneGanusi 1 BOIHEI I I 30 32
| Paznen 5. Ontuka l 1 2 33 37
Pasnen 6. Ksanrosas ¢usmka | | 31 33
Paznen 7. Aromnas dusmka ] l 31 33
Tlpomexyrounas arrecraums 9
HUroro 3a 2 kypce: 144
MTtoro no aucumMnianHe 275
Beero no aucumnninne 288
5.3 Coaep:kanue AHCUHIIHHBI
Pasnen 1. Mexanuka
Tema 1.1. Kunemartuka. JIuHaMuka MaTepuaibHOH TOUKH

Ypasuennst kunematuku. Tpaekropus. Ilepemeuienue. CKopocTh U yCKOpeHHE
MarepuanbHOH TOYKHM. 3akonbl HbioTona. Mmnynbc. 3aKOH HM3MEHEHHs TOJHOIO
HUMITysbca. [IBHoKeHUe Tes mepeMeHHON MaccChl.

Tema 1.2. Pabora u anHeprus

Mexannueckas  pabota.KunetudeckassHeprus.

Tema 1.3. Mexanuka TBEp10I0 TEJ1a

[ToTenuuanbHas CHJIa.
IloTeHumnanbHas DHEPIrHs. 3aKOH U3MEHEeHHUs MeXaHHYeCKOM SHEPrHH.



BpawarenbHoe  JBUKeHWe.  YIIloBasi  CKOPOCTb.  YTJIOBOE  YCKOpEHHeE.
CooTHolleHHEe MeKTly JIMHEHHBIMU U YTJIOBBIMH XapaKTepUCTHKaMH. MOMEHT CHITbI
OTHOCHTENBHO ocu. MoMeHT ummnysiabca. MomeHT MHepuuu. Teopema [roiireHca-
[Irefinepa. Pabora cuibl, npuiiokeHHOH K Bpauatouemycs teny. KuHetnueckas
3HEprus  Bpautaiowerocss  rteja. OCHOBHOW  3aKOH AMHAMMKH  BpalllaTebHOIo
JIBUZKEHUS TBEp/I0I0 TeJla.

Tema 1.4. 3akoHbl COXpaHEHHsI B MEXaHUKE

3aKOoHBI COXPAHEHMsI MUMITYJIbCa, MEXAaHUYECKOH 3Hepruu, MOMEeHTa MMITYJIbCa.
CB#3b 3aKOHOB COXpaHEHHS C CUMMETPHAMH ITPOCTPAHCTBA U BpeMeHH. JIBUiKeHHe B
1oJie LeHTPpalibHOM cHIbl. 3akoHbl Kernepa.

Tema 1.5. DnemeHThbI cielHaIbHONH TEOPUH OTHOCUTENBHOCTH

[IpeobpazoBanus [Nanunes. [Ipunuun otHocuTensHocTH [Nannnes. [Toctynate
CrieliMaaIbHONH TeOpUH OTHOCUTENLHOCTH. [ IpeobpaszoBanus Jlopenua.
PensaTUBUCTCKOE cOoKpallleHHe JUTHHbBL. PelsiTHBUCTCKOE 3aMe/1lIeHHe BPEMEHH.
OTHOCHUTEILHOCTL OJTHOBPEMEHHOCTH COOBITHH. [IpocTpaHcTBeHHO-BpeMEeHHOH
uHTepBai. @opmyiibl pejasTHBUCTKOM tnHaMuKky. [ lonnas aneprus. CBa3b Mex1y
MacCOH W DHEpPrueH.

Pazaen 2. Moaekyasipuast GH3HKA H TEPMOIHHAMHKA

Tema 2.1. IlepBoe Hauano TepMoJIMHAMHKH

Mueanbubiii ra3z. OnbITHbIE 3aKOHbI WJ€aNbHOrO rasza. YpaBHEHHE COCTOAHHA
uaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TeOopHH
MJeanbHOro raza. YpaBHEHHE COCTOSIHMA MJlealIbHOIro rasa. BHyTpeHHss sHeprust
paboTa TepmoauHamuueckoil cucteMbl. Teruora. TemnnoeMkocth. Pabora rasza B
n3onpotieccax. [lepBbiil 3aKOH TepMOJHHAMHKH. YpaBHeHHE aauadaThl MeallbHOro
raza. [ loiurpornuueckue rnpoueccsl.

Tema 2.2. CratuctHyeckas ¢pu3nka

3akoH MakcBenna o pacrnpee/leHud MOJIeKyJl HeallbHOro rasa 1o cKOpocTsaM.
Cxopoctu Mosekyn uneansioro rasa. OneiT [lltepna. bapomerpuueckas gopmyia.
3axon boibliMana O paBHOMEPHOM pacrpe/Ie/ICHUH YHCPIHM 110 CTEIEeHSIM CBOOO/bI
monekyn.Cpeansis  JUIMHA  CBOOOJIHOrO  npodera  MOJEKYJ  MJI€alIbHOTO
raza.3akonsi®uka, Dypne, HetoTona. /[npdysus B razax. TernonpoBoaHOCTE ra3os.
Bs3kocTs rasos.

Tema 2.3. Bropoe nHavyajio TepMOJAHHAMUKH
Mukpo- M Makpo-coctosiHus. CTaTUCTHYECKMH Bec. DHTPONUs. JHTPONHSA
uaeansHoro rasza. Bropoli  3akoH TepmoauHaMuKH. Kpyrosble  MpoOLECCHI.



Ko duumnent nonesnoro jaeiictsus ternyooil Mawunbl. [lukin Kapro. Tepmudeckuit
KTI/L.

Tema 2.4. PeasibHble raszpl. TBepaoe v JKHIKOE COCTOSIHUS

Ypasuenue  Bau-nep-Baanbca.BHyTpeHuss — oHeprus  peanbHOro  rasa.
DKcriepuMeHTallbHble M30TepMbl. DazoBbie mnpeBpaillleHust. OTIHUUTENBHbIE YepThl
KpUCTalIn4eckoro coctosHus. CtpoeHue xkujakocteid. [TosepxHocTHOE HaTsKEHHeE.

Paszaen 3. DilekTpoamHaMHKa

Tema 3.1. Diextpocraruka

3aKkoH coxpaHeHus 3apsiiaa.  3akoH Kynona. DiekTpuueckoe  moJe.
HanpsikenHoets  aniektpuyeckoro nong. IloreHuuwan. HanpsikeHHOCTh  Kak
rpaaveHT noreHuuana. Teopema OcTtporpanckoro-l'aycca Juisi 3JeKTPUUYECKOTO
nonss B BakyyMe. llonspuzauuss  ausnexktpukoB.  [lonspuzoBaHHOCTS.
DIIEKTPUYECKOe CMELIEeHHE.

Tema 3.2. [IpoBOAHUKH B 2JICKTPOCTATHYCCKOM T10J1€

[Iposoanukn B diekTpHuecKOM  Mojie.  DleKTpUYeckass  €MKOCThb
YEJIHHEHHOro  TpOBOJAHMKA. B3auMmHas  s7eKTpuyeckas  €MKOCThb  JIBYX
MPOBOJAHUKOB. DHEprust ekrpuueckoro noas. O0bemMHas MIOTHOCTh YHEPrHH
yilekTpuueckoro nosist.Cuia M NMJa0THOCThL MIEKTPUYECKoro Toka. 3akon Oma s
vuacrka nend. Pabora uw momHocTh  Toka.  3akoH  JDxoyns-Jlenua.
>azBeTBAcHHbIC end. [lpasuna Kupxroda.

Tema 3.3. MaruuTHoe 1noJjie B Bakyyme

3akoH  buo-Casapa-Jlannmaca.  3akoH  Amnepa.  Bzaumopelictue
napajjieabHbIX TOKOB. MarHuTHoe rnosie JBWKYLIerocs 3apsijia. 3aKOH MOJIHOro
Toka. MarnutHoe nosie cosneHouga. llorok marHuTHOM wmHAYKUMH. Cuia
Jlopenua. JIBuxkeHue 3apspkeHHBIX YacTHIL B MarHuTHOM nosie. Dddext Xoua.

Tema 3.4. MarauuTHble CBOHCTBA BelllECTBA

Marnutnoe mnone B cpenax. MaruuTHelil  momeHT. ['mnoresa Awmnepa.
Hamarunyennocts. OnbiT DHHINTeHHa-ne ['aaza. MaruuTHoe 1mojie B BeElECTBE.
Hanpsxkennocets  maruutHoro  nons.  CBf3b MarHUTHOW  WMHAYKUHMM — C
HANPSHKEHHOCTHIO U HAMArHUYEHHOCThIO.

Tema 3.5. DyiekTpoMarHuTHas HHAYKUMSA. Y paBHeHUs MakcBeluia

slBnenue oanekTpoMarHUTHON MHAYKUMM. 3akoH Papanes. [lpasuno JleHua.
[Ipupona DJIC wunaykumu. DJIC MHAYKUMH B JABHKYUIMXCS TPOBOAHUKAX.
Camounnykuns. MHAYKTUBHOCTL KOHTYpa. DHEPrus MarHUTHOro nojs. OObeMHas
MJIOTHOCTh JHEPruM MarHutHoro monsi. OcHoBel Teopuu MakeBenna 1
3JIEKTPOMArHUTHOro mosist. Y paBHeHust MakceBena.



Pasjnen 4. Puzuka Kose0aHU H BOJIH

Tema 4.1. Kunemaruka rapMoHH4YECKHUX KoJleOaHUH

["apmonuyeckue konedaHus. [apMOHMYecKHe OCUMIUISITOpPBI.  YpaBHEHHE
rapMoHuueckux kolsiebaHuid. CliokeHHe rapMOHHYecKUX KonebaHuii.CBoOoHbIE
KonedaHusi.  DHeprus  CcBOOOJAHBIX  KoJieDaHuil.  3aTyxatouime  KoJiedaHus.

BeinykaeHHbIe KoJicOaHus.

Tema 4.2. BosHel

YpaBHenue Oeryuiedl BOJIHBI. 3BYKOBbIE BOJIHBL. DHEpPrus YHpyroi BOJHbBI
Dddext Honaepa. Ypasuenus MakcBemna 0e3 MCTOYHHKOB. DJIeKTPOMarHUTHbIC
(OM) Bosnubl. CaotictBa DM BonH. BexTtop IlolinTuHra. MHTeHCHBHOCTE DM BOJIHBI

Pasznen 5. BoaHoBasi onTuka

Tema 5.1. DniemeHThl reomeTpuyeckoit ontuku. Mutepdepenus ceera

[Tpunumn depma. 3aKkoHbl OTpakeHHUsl U NiperiomiieHus cBeTa. [leHTpupoBanHas
onrtuueckasi cucrema. Touxue sunsel. KorepeutHele BojHbl.  OnbiT  HOHra.
Murepdpepennns cBeta B ToHkMX rieHkax. Koaeua HeioTona. Ilpumenenue

MHTEp(EpPEeHLIMH CBETA.

Tema 5.2. JIndpaxuus cBera

Meroj 3on  @penenst.  udpaxuuss PpeHenss Ha OTBEpCTHH, Ha  JIMCKE.
Jlnppakums Ppaynrodepa nwa uenu, na JudpakumonHoi pewerke. Judpakuus
PEHTIEHOBCKHX Jiyyeil Ha kpuctaie. Paspewatouias crnocoOHOCTb ONTHYECKHX
yeTpoicTs. [puHumnbl rojiorpaduu.

Tema 5.3. BzaumoaeiCcTBHE JIEKTPOMArHUTHBIX BOJIH C BEILLIECTBOM

JIBoiiHoe nyuenpenomiienue. 3akoH Mamoca. [lonsipuzauust npy najieHuH cBera
Ha JIMDJIEKTPHK. 3aKkoH bprocrepa. MckyccTBeHHas ornTHYyecKas
anuzorponus./lucnepcus ceera. [ lornomenue ceera. Paccesnue ceera.

Pa3jen 6. KanroBas ¢pu3nka

Tema 6.1. KpanToBasi npupojaa U3ny4yeHHs

CnekTp M3j1yHeHHs adCOIOTHO YE€PHOro Tena. 3aKOHbI TErJI0BOr0 M3IYUYeHH .
Popmyna Penes — Jlxkuuca. ['unoresa [lnanka. PeHTreHOBCKHME CIEKTpbI. 3aKOHBI
BHewwHero Qorodddekra. ['mnoresa DitHmreina.  CBA3b KOPMYCKYISAPHBIX U
BOJIHOBBIX CBOMCTB cBeTa. [[aBnenue crera. Ddpdext Komnrona.

Tema 6.2. DneMeHTbl KBAHTOBOH MEXaHUKH

Bonuslt  ne  bpoitns.  Onweit  JleBuccona-/Lxepmepa.  CooTHolueHue
HeonpesieneHHocTel [eizenbepra. BonHosas dyukuusa. Ypasuenue lllpeaunrepa.
YacTHlia B OITHOMEPHOH MOTECHIIMATBLHOMN sIME.
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Pasnen 7. Aromuas pusuka

Tema 7.1. Teopus atoma Bonopo/ia

JIluneiuatslil ciekTp atoma Bojopoaa. Mopmyna bansmepa. Monenu aroma.
[Toctynatel bopa. OnbiT ®Ppanka-I'epua. CnekTp H3IydyeHUs atomMa BOAOPOJa 10
bopy. AToM BO10po/1a B KBAHTOBOH MEXaHUKE.

Tema 7.2. AToMHOe s1po

Mojtesin atomuoro siapa. Siepubie cuibl. JleekT Macchl W DHEprus CBA3M sapa.
EcrecTBennas pajiIMOaKTUBHOCTB. 3aKOH paJHOaKTHUBHOIO pacnajia. 3aKOHOMEpPHOCTH
o- U [(-pacrana. MckyccTBeHHass paJMOaKTHBHOCTb. SliaepHble peakiuuu. SijiepHbie
peakuuu JeneHuss M cuHTesa. TepmosiiepHblil peaktop. SlnepHblil peakTop Ha
TerIOBLIX HeHTpoHax. [lozuMeTpuyeckue eIMHUILIB.

5.4 llpakTHueckne 3aHATHS

Ne Tpynoémroc
paszena, Tematuka npakTHYECKHUX 3aHSITHH Th
TEMBI (ceMHHapoB) (uacnl)
JUACLMTIIMHDI

L | Kypc
' I TP Nel (Quckycceus) Knunemaruka u iMHaMMKa |
| marepHalibHON ToukH. | lepBblii 3akoH

| TEPMOJAMHAMHKH
2 [TP No2 ([luckyccus)InekTpocTaTrka. l
MarnuTtHoe nouie

HMroro 3a I xypc 2
2 Kypc
3 [TP Ne3 ([Iuckyccus) Mutepdepenuns cpera. 2
Jndpakums ceera
3 [TP Ned4 Tenuiosoe H3nyueHue 2
Hrtoro 3a 2 kypc 4
Hroro no nucuuriimiye 6
5.5 JlaGopaTopHbIii IPAKTHKYM
Homep Lpyaoe
paszena HaumenoBanne nadoparopubix pador MROCTD
(uacnl)
| Kypc
1 ] JIP Nel(MccenenoBarensckuit meron)Teopus ’ :




Homep Tpymok
pas/ena HaumenoBanue naboparophbix padoT HECTG
(uyacn)
norpewHocteil. [Ipocreitiine usmepeHus
Mroro 3a 1 kypc 2
2 Kypc
5 JIP No2(HMccnenosatenbekuii meto) MeclieioBanue 2
CBOMCTB I10JISPU30BAHHOIO CBETA
HMroro 3a 2 kypc 2
Mrtoro nmo aucuunivHe 4
5.6 CamocTosiTesibHas paboTa
Howmep Tpynoem
paszena Buibl camocTositennbHOM paboTh KOCTb
JIMCIUTHIHMHBI (1acer)
1 Kypce
j M3yueHue TeopeTHYECKOr0 MaTepHara.
l . 29
o Paznen 1. Mexanuka [1,2].
1 CamocrositensHas padora no petenuto 3anayu(9,10]. 15
1 [loaroroska k J1adoparopHbeiM pabortam|7]. 2
M3ydeHue TeopeTHUYECKOro MaTepuana.
2 Pasznen 2.MounexyasipHas (pu3uka u 29
TepMoauMHaMukall,4].
2 CamocrositenbHast padoTa 1o peureHuro 3anad[9,10]. 15
3 M3ydeHune TeopeTHUECKOro MatepHana 9
Paznen 3.Dnexktpoaunamukall,3).
3 CamocrosTenbHas padora no peeHuto 3anaq[9,10]. 15
Hroro 3a 1 kypc 134
2 Kypce
M3yyeHune TeopeTnyeckoro Marepuasa
4 20
Pa3nen 4. Konedanus v BosHbI[1,5].
4 CamocrosTenbHas padora 1o pemeHuto 3anauf[9,10]. 10
5 M3yueHue TeopeTHUECKOro Matepuasa o1
Paznen 5. Ontukall,5]. -
5 CamocrosTensHas padora no peteHuio 3aaa4[9,10]. 10
2

[ToaroroBka K jadopaTopHbIM padoTam|8].




Homep Tpynoem
pa3zerna Bubl camocTosTenbHOM paboThl KOCTb
JHUCUMITIHHBI (uyacnl)
6 M3yuenue TeopeTHueckoro matepmasia o1
Paznen 6. Kanrosas dusukall,6]. B
6 CamocrostensHas padota o peumenuto 3anay(9,10]. 10
M3y4yeHne reopeTHyeckoro matepuasia
7 21
Paznen 7. AtomHas ¢puszuxall,6].
7 CamMocrosrenbHas padoTa o pereHuto 3aaaq[9-17]. 10
Hroro 3a 2 kypc 125
Mroro no aucuuminye 259

5.7 KypcoBble padoThbl
Kypcosbie paboTel (MpoeKThl) yueOHBIM MIIAHOM HE MPEYCMOTPEHBDI.

6 YueOHo-MeTOANYECKOE H nHpopMaAllHOHHOE obecneyenue
AUCUHILTHHBI

a) OCHOBHAasl TUTepaTtypa:
. Tpodgumosa, T. M. Kypc ¢usukn [Texkcr]: yueb. nocobue / T.W.Tpodumona.-
M.:Akajemusi, 2008.-558 c¢.- ISBN 978-5-7695-5782-8. KonnuecTBo 3K3eMIUISIPOB
50.
2. Casenses, M.B. Kypc obueli Gpusuku. B 5-u 11. Tom 1. Mexanuka [ I1eKTpoHHbIH
pecypc] : yuebnoe nocodue / M.B. CapenveB. — DInextpoH. naH. — CaHKT-
Ierepbypr :  Jlawsb, 2011. — 352 ¢. —  Pexum  jgoctyna:
https://c.lanbook.com/book/704. — 3arn. ¢ skpana (nata odpatenus: 11.12.2017).
3. CasenveB, M.B. Kypc oOwei ¢puzuku. B 5-u 11. Tom 2. DiektpuuectBo u
MarHeTusm [DeKTpoHHbIH pecype] : yuebHoe nocodue / M.B. CapenbeB. —
OnexktpoH. jaH. — Caukr-Iletepdypr : Jlanb, 2011. — 352 ¢. — Pexum poctyna:
https://e.lanbook.com/book/705. —- 3arn. ¢ sxpana (nata odpaienus: 11.12.2017).
4. Cagenwes, M.B. Kypc oOuwei puzuxn. B 5-u 1. Tom 3. Monekynsipras Gpuszuka
TEPMOJAMHAMHKA [DNeKTpoHHbIH pecype]| : yueOHoe nocodue / M.B. CapenbeB. —
Dnexrpon. gaH. — Caunkr-Ilerepdypr : Jlaub, 2011. — 224 ¢. — Pexum gocryna:
https://e.lanbook.com/book/706. — 3arun. ¢ axpaHa (nara odpamenus: 11.12.2017).
5. Capenbes, M.B. Kypc obuweifi ¢usuku. B 5-u 11. Tom 4. Boaunwl. Onruka
[DnexTpoHHblid pecype]| @ yuedHoe nocodue / U.B. CaBenbeB. — DNEKTPOH. JaH. —
Cankt-Ilerepbypr :  Jlaws, 2011. — 256 «¢. — Pexum pocrtymna:
https://e.lanbook.com/book/707. — 3aru. ¢ »kpana (nata obpawenus: 11.12.2017).
6. Casenbes, M.B. Kypc obuweii ¢pusuku. B 5-u 11. Tom 5. KpaHTOBas ontuka.
AtomHas (usuka. Gusuka TBepaoro Tena. MU3MKa aTOMHOrO s/1pa U d1eMEHTapHBIX
yacTul [DaeKTpoHHbIH pecype] : yuedHoe nocodue / M.B. CaBenbeB. — DaeKTpoH.




nan. — Canxr-TlerepOypr : Jlaws, 2011. — 384 c¢. — Pexum pocrtyna:
https://e.lanbook.com/book/708. — 3arn. ¢ sxpana.(nata obpamenus: 11.12.2017) .
7.0usuka. MeToauuyeckHe YKazaHHs 10 BBITOJIHEHHIO TaboOpaTopHbIX paboT Mo
pasaeny «Mexanuka» [Tekcr]: Meronuu. yxazanus /B.M.Apbyzos [u ap.]-C-T16:
Yuusepcurer I'A, 2012.-140 ¢. KonuuecTtBo sx3emmsipos 150.

8.Mu3uka. MeTtoauyeckue yKazaHHs [10 BBIMOJHEHHMIO J1abopaTopHBIX padoT Mo
pazneny «Ontuka» [Tekcr]: meroamu. ykazanus /B.M.ApOyzos [u ap.]-C-T16:
Yuusepcurer ['A, 2012.-82 c. KoaudectBo sx3emmsipon 150.

9. T'yces, B.I'. Coopnuk 3amay no ¢usmke [Tekcr]:cO. 3anau /['yces B.I'., Iasnos
C.C., Cunapos C.B.- C-I16, VYwuusepcurer ['A, 2009.- 98 c¢. Konnuectso
IK3IEMILISPOB 75.

6) slonoHuTeILHAs TMTepaTypa:

10. Bonbkenwreitn, B.C. COopuux 3amay  no  ofmeMy Kypcy  (HU3HKH
[Texer]/B.C.Bonwkenmrein-C-ITo:Cneunansnas gureparypa, 1997. — 328 ¢. —
ISBN 5-86457-033-8. KonnyecTBo 3k3eMIiisipoB 80.

I1. dernadp, A.A. CnpaBoyHMK 1O (U3MKe IS HHKCHEPOB W CTYJICHTOB BY30B
[Tekcr]: cnipaBounuk / A.A. Jletnad, b.M.fIBopckuit.- M: Beicur.wk. 2002. — 718 ¢.
— ISBN 978-5-488-01477-0. KonuvecTBo 3K3eMIsipos 1.

2. dusuka. Mertoanueckue ykasaHUsi 110 BBITIOJIHEHHIO J1aDOpaToOpHBIX paboT Mo
pazjaeny «MouekyispHast pu3uka U tepMoMHaMuKa» [ TekeT|: MeToaud. ykazaHus
/B.M.Apby3os [u  ap.]-C-116:  VYuusepcurer ['A, 2012.-57 c¢. KonuuecTBo
sK3eMIuIsipoB 150.

13, ®usuka. Meroanyeckue yka3zaHHMsi MO BBINOJHEHHIO J1abopaTopHBIX padoT 1o
paszaeny «DnekTpuyecTBO W MarHeTnsm» [TekcT]: metonuy. ykazanus /B.1M.Apby3os
v ap.]-C-T16: Yuusepcurer I'A, 2012.-106 ¢. KonnuecTto sx3emmuisgpos 150.

B) IepedyeHb  pecypcoB  HHPOPMaALMOHHO-TEIEKOMMYHHKAIIHOHHOM ceTH
«uTepHeT»:
14. Matematikam.ru — oHJIaliH KaJbKYJISATOPBl IO MaTeMaTHKe [DIeKTPOHHBIH

pecypc]/Pesxxum  noctyna: http://matematikam.ru, cBoboaHeil (1ara obpaliieHHsn
01.05.2017).
I5.y(x).ru — moctpoenue rpapukoB  GYHKUMI  OHJAlH [ DJEKTPOHHBIH
pecypc]/Pexum  nocryna:  http:// www.yotx.ru, cBoOoaHbIii (maTa oOpalleHus
01.05.2017).

r) mporpamMmHoe oOecriedeHHe (JIMLEH3MOHHOe), 0asbl JAaHHBIX, MH(OPMAIIMOHHO-
CIIPaBOYHBIC ¥ MMOUCKOBBIE CHCTEMBbI:

6. DnekTpoHHO-OMOIMOTEYHAs cUcTeMa M3JaTebeTBa  «JlaHb» [ DAEKTPOHHBIH
pecypc] — Pexum poctyna: http://e.lanbook.com/, cBoGoaublil (1aTa oOpalleHus:
11.12.2017).

I 7. DnekrponHo-OMOaMOTE Hast cucTeMa u3zaaresnberBa «tOpaiTy [DieKTpoHHbIH
pecypc] — Pexum goctyna: https://biblio-online.ru, cBoboausiii (1ara odpaileHus:
06.05.2017).
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7z M‘:l'l"e[)l/la.ﬂbHO-TEXHH‘[CCKOE obecnevyeHHe JHCUHIIHHBI

MarepuanbHo-TeXHHYECKOE oDecrieueHne y4yeOHOro npouecca BKJIo4aeT B
ce0ds:

= CrienHaIu3upoBanHtbie JabopaTopHble NMOMelleHUs Kadeapsl GU3HKH
M XHUMHH C COOTBETCTBYIOUIMM OOOpy/l0BaHHEM, NMPUOOpaMH, J1adOpPaTOPHBIMHU
YCTaHOBKaMH;

- MYJbTHUMEIHUHBIN MMPOEKTOP W dKPaH;

~ JUIEH3HOHHOeTIporpaMmMHoeoOecnieyenune: Microsoft Windows 7
Professional, Microsoft Windows Office Standard 2007).

8 OOpa3zoBareiibHble H HHPOPMAUHOHHBIE TEXHOJIOTHH

B npouecce npenojaBanHus  AUCHMIUIMHBL  «DU3UKa»  UCIOJIB3YIOTCS
KJaccuyeckue (opMbl M METOJAbl OOY4YEHMs: BXOAHOW KOHTPOJIb, JIEKIHH,
MpakTHYecKHe 3aHATHs, nadopaTtopHble paboTbl, camocTosTelbHas pabdoTa
CTY/ICHTOB.

Bxoano#i KOHTpONBLOPOBOAMTCS B (OPME YCTHBIX ONPOCOB €  LEJIbIO
OLIGHUBAHHS OCTATOYHBIX 3HAHMUI 110 paHee H3YYEHHbIM JHUCLMIIIMHAM WIIH
paszjaenam U3yyaeMon JHUCLMILIMHEIL.

TpanuimonHas JeKiMs CcOCTaBIsSeT OCHOBY TeOpeTH4YeckKoro oO0yueHHs B
pamMKax JMCUMIUIMHBI M HampaplieHa Ha CHCTEMaTHM3MPOBAHHOE W3JI0KEHHE
HAKOTUIGHHBIX M aKTyaJbHBIX HaY4YHbIX 3HaHWH. Jlekums npeanasznavyena s
PACKPBLITHUS COCTOSIHUS M TEPCHEKTHUB €CTEeCTBEHHBbIX HayK B COBPEMEHHBIX
yCIIoBHAX. Ha ek KoHUeHTpUpyeTcss BHMMaHWe o0ydalomuxcs Ha Haubdosee
CIIOXHBIX M Y3J0BBIX BOMPOCAX, CTUMYJUPYETCH MX aKTHBHas IO3HaBaTe/IbHas
JeATETbHOCTb.

BeayimmuM MeToIOM B JIEKIMM BBICTYMAET YCTHOE H3JIOKEeHHE yueOHOro
mMartepuana, KOTOPbIH  COMPOBOXAAeTcs  OJHOBPEMEHHOH  JIEeMOHCTpalLHen
cnaiios, co3nanubix B cpeae PowerPoint, npy HeoOXOAMMOCTH NpPHUBJIEKAIOTCS
OTKpBITble MHTepHeT-pecypcbl, a TakkKe [IeMOHCTPALMOHHBbIC M Harls/HO-
WJTIOCTPALIMOHHbBIE MaTePHaIbl.

[loBcem Temam NpPOBOJSTCS MHTEPAKTHUBHBIE JIEKLMM B (opMe IpoOJEMHBIX
JNeKUMH B 001IemM KosimuecTBe 6 yacoB. B xoje npoOieMHON JIeKLIHH TIpernoaaBaTelib
BKJIHOYAET B TPOIECC M3JIOKEHHs MaTepuaia cepuio rnpodiieMHbIX Bompocos. Kak
MPaBHIo, ITO CIOKHBIC, KIIOYEBbIC U1 TeMbl BONMpockl. CTY/AEHTHI MPUIIIALIAI0TCS
JUIsl pa3sMBILLIEHUH M MOMCKY OTBETOB Ha HHMX MO Mepe MX IMOCTaHOBKHU. Tunosas
CTPYKTYypa NpoOieMHOH JEeKLUHH BKJIIOYAeT: cO3/1aHHue NMpoOJeMHON CUTYyalluu yepes
MOCTAHOBKY yueOHOH npoOieMbl; KOHKPETH3aLMIO JTOH MpoOJieMbl, BbIJBHKCHHE
FAIIOTE3 M0 €€ PEelIeHHI0; MBICIEHHBIH JKCMEPUMEHT MO MPOBEPKE BBIJIBUHYTBIX
FUIOTe3; NPOBEPKY cOPMYIMPOBAHHBIX THIIOTE3, MOA00P apryMeHTOB U (JAKTOB JUIs
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MX  TOATBEPXJEHHs;  (OPMYTHUPOBKY  BEIBOJIOB;  [OJBEJICHHE K  HOBBIM
MPOTHBOPEYMAM HIIM MEPCIeKTUBAM M3YUYeHUs TMOC/Ie/YIONIero MaTepHaa; Borpochl
Ut 00paTHON CBA3M, MOMOralouIMe KOpPPEeKTHPOBAaTh YMCTBEHHYIO NEATENBHOCTH
CTYAEHTOB Ha JleKuuH. B Xozne npoOneMHON NeKUHH MPOBOAMTCS JIUCKYCCHS T10

AKTYaJIbHBIM BOIIpOCaM.

[lpakTHueckue 3aHATHA 10 JHUCUMUIIIMHE TIPOBOASTCA B COOTBETCTBHHU C
yueOHO-TeMaTHUYECKMM TUJIAHOM MO OTAeNbHbIM rpyrnam. Llens npaxktuueckux
3aHATUN — 3aKPENUTh TEOPETHUYECKHE 3HAHMS, NMOJyYeHHble 00y4alolIMMHCs Ha
JIEKUHAX W B pe3yjibTaTeé CaMOCTOSTE/IbHOTO H3YUYEHHUSI COOTBETCTBYIOIIMX
pas3/leJJoB PeKOMEHAYeMOH JIUTepaTyphl, a Takke MNPHOOPECTH MpakTHUYCCKHE
HaBBIKM pelleHust 3ajad. [IpakTuueckoe 3zausiTue npejHasHavyeHo Ui OoJee
riyOOKOro OCBOEHHS M aHaIM3a TeM, U3ydaeMbIX B paMKax JaHHOH JHCIMTIIHHBL.

["maBHON  HeaBl0 NpakTHYeCKOro 3alaHus  SBISETCA WHAWBUAYaTbHasl,
MpaKTHyeckas padoTa KaxJAOro CTY/JEHTa, HanpapieHHas Ha (GopMHUpOBaHHE Y
HEero KOMMETEeHLHH, ONIPeAeIeHHBIX B paMKaxX AUCLUHUITHHBI «Du3nkay.

Tak ke MHTEepaKTHBHBIMM SIBISIIOTCA NpaKTHUYECKHe 3aHATHS B (opme
MEeTO/la pa3sBHUBalOLICHCA Koomepauuu (pelleHWe 3ajad B rpynmnax ¢
MOCJIEJIYIOIIMM O0CYKJICHUEM ), KOTOPBIE MPOBOIATCS 10 TemaM 4-5 B oluieM
konuyecTBe 2uacoB.lIpakTHyeckue 3aHATHS ¢ UCHOJIBL30BAHUEM CHECIHATbHBIX
KOMITBIOTEPHBIX [IPOrpaMM W TpejHa3zHavyeHbl IS 3aKperuieHUs MoJyYeHHbIX
3HaHWH, a Tak/Ke BbIPadOTKH HEOOXOAMMBIX YMECHHUH M HABBIKOB.

Jlabopatopnas padoTa - 3T0 MeTOl 00yUeHHs, TPU KOTOPOM CTYJIEHTBI T10]1
PYKOBOJICTBOM IIperojiaBaTess U Mo 3apaHee HaMeYEeHHOMY IJIaHy MPOJe/bIBatOT
OMbITHl WM BBITIOIHSIOT ONpe/Ie/ICHHBIE MTPAKTHYECKHE 3aaHust U B MPOLIecce UX
BOCIIPUHUMAIOT M OCMBIC/IMBAIOT HOBBIH VUeOHBIH MaTepuall.

CaMmocrodreibHas padoTta cTy/leHTa sIBAsSeTCS COCTAaBHOH 4acThbio yueOHOH
pabotel.  LEe  OCHOBHOM  uUenblo  siBasiercss  (GopMUpOBaHWE  HABLIKA
CaMOCTOSATENILHOIO NPUHOOpETeHUs! 3HAHUI 110 HEKOTOPBLIM He 0C000 CIOKHBIM
BOIIPOCAM TEOPETHYECKOro Kypca, 3akperjeHue M yriayOlieHue MosydYeHHBIX
3HaHWH, camocTrosTenbHass padoTa CcO  CHpaBOYHHUKAMH, MEpPHOIUYECKUMHU
M3JIaHUAMH M HAYYHO-TIONY/IAPHONH TUTEpaTypoH, B TOM YHCJIe HaXOAALUMMHUCS B
rnodanbHbIX KOMIBIOTEpPHBIX ceTsix. CamocTosiTesibHas padora rnojpa3zymeBaeT
BBIMTOJIHEHWE YUeOHBIX 3alaHHH.

9(DOHJ] OHCHOYHBIX CpPEACTB LI TPOBEACHHS TCKYLWIECIro KOHTPOJIA
YCHeBACMOCTH H npomemy'mlmoii aTrecTalMu  Nnmo HTOraM OCBOCHHUSA

AUCHHITIHHBI

YpoBeHb W KauecTBO 3HaHHWiI 00YUAIOIMXCA OLLEHHBACTCS MO pe3yibTaTaM
TEKYLIEro KOHTPOJIA YCHEBAEMOCTH W TNPOMEKYTOUHOH arrecTaudy 110 UToram
OCBOEHMS JIMCUMIUIMHBI B BUJE 3a4yera ¢ OLUEHKOH (Ha l-oM Kypce) M 3K3aMeHa
(Ha 2-oM Kypce)
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Texkywmii  KOHTpOJb  BKJIIOHAeT B Cce0s3alUMTY  BBITIOJIHEHHOTO
MPakTUYeCKOro 3aJaHus U 3aluTy JabopaTopHOH padoThl.

3aumra 3ajad Juls caMOCTOSITC/IbHOIO PeLICHUATIPOBOINUTCS NI TIPOBEPKH
CITOCOOHOCTH MCIOIB30BATh 3aKOHBI (PU3UKH TIPU aHallU3e YCIOBHUS W pellleHUs
3ajtad 1o (U3MKe, a TakkKe YMEHHUs MPHUMEHSATh MaTeMaTHUeCKHe METO/bl JUls
OINUCaHMs (PU3HUCCKUX SABJICHHIA.

JammTta  nabopatopHoit  pa®OTBl  MPOBOJAMTCS  JUIS  BBISIBJIEHMS
CpOpMUPOBAHHOCTH HABBIKOB OJKCIUlyaralMk MpubopoB M 00OpylloBaHHS |
poBeJIcHUs  (U3MYECKOro OJKCIEepUMEeHTa, a TakKe YMEHHs TMPOBOJUTH
CTATUCTHYECKYIO0 00padOTKY pe3yibTaToB 3KCIIEpUMEHTA.

[TpomexxyTouHass — arrecrauMsi 110  WTOraM  OCBOCHHS  JIMCLHITIHHDI
IIPOBOJMUTCS B BUJIE 3aUeTa C OLIeHKOH Ha 1-0M Kypce W 9K3aMeHa Ha 2-0M Kypce.

3auyeT ¢ OLEHKOH MO3BOJISET OLUCHHWTbL YPOBEHbL OCBOCHMS KOMIIETEHLMH 3a
NepBbId nepruoa o0yueHus.

DK3aMeH [Ipejlojlaraer OTBET Ha TeopeTHYecKHe BOMpOCckl Ouilera U3
nepeyHsi BOIMPOCOB, BHIHECEHHBIX Ha dK3aMeH 110 BceMy Kypcy. K MmomeHTy ciiauu
9K3aMeHa JIOJUKHBLI  ObITh  OJIaroNoJIydyHO TPOWJEHBl Mpeablaylide  (GopMmsbl
KOHTPOJIS.

Mertoauka (GOPMHPOBAHHUS PE3YJILTUPYIOLIEH OLEHKH B 00s3aTeIbHOM
MopsiIKEe YUMTbIBAET AKTHUBHOCTbL CTY/JCHTOB Ha 3aHATHAX, TOCCIIAeMOCTb
3aHATUIH, OLIEHKH 3a 3alUUTY JIadOpaTOPHbLIX (MPaKTHUYECKHUX) paboT, BLINOJIHEHHE
CaMOCTOSATENILHBIX 3aJIaHUH.

9.1. bajuibHO-peliTHHIOBast cHCTeMa OHNEHKH TeKYyIlero KOHTPOJs
yCIEeBACMOCTH H 3HAHHH H MPOMEKYTOUHOI ATTECTALIHN CTY/IEHTOB

O0uas Tpy10eMKOCTh OCBOSHMS IMCUMITIMHBI 288 yaca; 83.¢.

Buj urorosoro KoHTposis — 3a4eT ¢ olleHKOH, 3K3amen (1,2 kypc)
MeTo/IMKa OUEHKH TEKYLIEH YCIeBaeMOCTH CTYAEHTOB npuBeaeHa B 11. 9.2. [llkana
OLEHHUBAHUA MPH IIPOMEKYTOYHON aTTeCTallMu MpuBeeHa B 1. 9.5

1-ii kypc:
Pazixen (tema) / Bua yueOHBIX 3aHsTHIT Kosmmuecrro
No (o1eHOYHBIX 32/IAHU),IT03BOJISIIONINX | HAJIIIOB Cpoxk [Tpum.
n/n CTYIEHTY MPOJAEMOHCTPHPOBATL | MHHHM, } MaKc. KOHTPO.IA
JOCTHIHYTBII ypoBeHb ¢HopMHPOBAHHOCTH | (TOPOT. (MOPAIKOBEI
KOMIICTeH il 3H.) i HoMep
HEeJeNH ¢
Havasa
Kypca)
1. | O0s13aTeABIBIC BH/IBI 3215 THIl
1. Pa3nen 1. Mexannka
dud; Ayoumopnesie sanamusa
1.1.1. | JlaGoparopuas pabora Nel-3amuTra 6 10 1-4
1.2 Camocmoamenvnas padoma cmyoenma
1.2.1. | 3anaun ;s camocrositenbHoro peuennst Nel | 13 20 1-4
Hroro 6aainos no pasaeny Nel ’ 19 30 |




Paznen (tema) / Bua yueOHbIX 3aHsaTHI Kosnuecrso
Ne (onenovHbIX 3Q/1aHHI ), II03BOJSIONHX | DAJLI0B Cpoxk [Tpum.
n/n CTY/ICHTY IPOAEMOHCTPHPOBATL | MUHHM. | Makc. KOHTPOJIS
JOCTHTHYTBIH ypoBenk cOPMHPOBAHHOCTH | (TIOpOT. (MOpsIIKOBBI
KOMIeTeHui 3H.) i HoMEp
HEeJenu ¢
Havala
Kypca)
2. Pasnien2. Mouteky sipHast Pisnka "
TEPMO/IITHAMHKA
2.1 Ayoumopnsie 3auamua
2.2. Camocmoamenbuas padoma cmyoeHma
2.2.1. | 3amaum Juis caMocToATebHOro petenns N2 | 13 20 1-4
Hroro dajiios no pazaeny Ne2 13 20
3 Pasen 3. DurekrpoiHHaMHKA
3.1 Ayoumopnuwie 3anamus
3.2 Camocmoamensnas padoma cmyoenma
5.1 3a/1a4M JUlsl CaMOCTOSATENILHOTO pettieHns Ne3 | 13 20 1-4
Uroro dasior no pazaeny Neld 13 20
Hroro no obsizarebHLIM BH/IaM 3aHATHI 45 70
3a4éT ¢ onenkoii 15 30
Hroro 3a 1 kype 60 1006
Hepeson  DaioB  HaLILHO-PEIiTHHIOBON  CHCTEMBI B OHEHKY 10  5-TH  0a/lILHOI

CAKAICMITYCCK oI THKaJIe

Koamuecrso damnos no BPC

Ouenka (Mo 5-TH DALTLHON «AKAIEMHYECKOIT
iKaJe)

90 u donee

D - «OTJIMYHO »

7089

4 - «xopouio»

60+69

3-« YAOBICTBOPHTCIILHO»

mMenee 60

2 - «HEYAOBICTBOPHUTEIILHOY

2-if Kypc:

Pazaen (rema) / B yqyedunix sansiruii KoauuecTBo
Ne (OIEHOUYHBIX 3a4aHHIH),M03BOJIHIOINX | 0A/IOB Cpok [Tpum.
n/n CTY/JICHTY NMPOAEMOHCTPHPOBATL | (U3 oduero | KOHTpoJIs
JOCTUTHYTBIIT YpoBeHb ¢OpPMHUPOBAHHOCTH | pacucTa 100 | (nopsakoBsl
KOMIICTCHILHIT OaslsloB i Homep
Ha JAMCUMILIAHY) Hejelm ¢
MHHUM. | MaKkcHMm. | Haudaja
(ropor. Kypea)
3H.)
4. Pazien 4. dusuka koedanuii u oM
4.1. Ayoumopnuvie 3anamua
4.2. Camvocmoamenvnas paboma cmyoenma
4.2.1. | 3anauu JUist caMmOCTOATEILHOIO pettiernst No4 | 13 20 1-4
Hroro 6a.1108 no pasaeny Ned 13 20




5 Paszen S. Onrika

5.1 Ayoumopnusie sanamun

5.1.1. | JlabopartopHas padora No2-3amuta 6 10

%l Camocmonmensnan padoma cmyoenma

5.2.1. | 3anauu s camocrosTensHOro perierust NoS | 13 20 1-4
Hroro 6anios no pasaeay Nes 19 30

6. Pasien 6. Ksanrosast pusuka
Pazyien 7. Atomuas u siepnas gpusnka

6.1 Ayoumopusie sanamusn

6.2 Camocmoamensnana padoma cmyoenma

6.2.1. | 3ajauu Juis caMOCTOSTENILHOIO perenust Ne6 | 13 20 1-4
Hroro 6amios no pasaeaam Neb n Ne7 13 20
Hroro no odsizare/IbHBIM BHJIAM 3aHSITHI 45 70
IK3amMeH 15 30
Hroro 3a 2 kype 60 100
Hroro no ancnumimme 120 200

IL Ipemuaiabubie BUABI 1CATC/ILHOCTH
(s yueTa npu onpeaejgaeHun peiirunra)

l. Hayunble nyOaukaiuu 1o TemMe JHCUHIUIHHBI 7

2 Yyactue B KonepeHimsx 1o Teme JUCHHILTHHBI 7

3 YyacTue B nipeIMeTHOH OJTUMIIHA e 6

HToro 10110/ 1HHTE/ILHO TPECMHAIBHBLIX 0AJL10B 20
| Beero no amcnnnimne (s peiitunra) 220

[Mepero  6amioB  GA/ILHO-PEHTHHIOBOIT  CHCTEMBI B OHCHKY 1o S5-tm  HaiibHoil

CAKWICMUMECKOID IKaJjIe

Kounuecrso damios no bPC Ounenka (o 5-TH 0A/VILHOI «aAKAJIeMHYCCKOI»
mKaJie)

90 u Goulee 5 - «OTIHYHOY
7089 4 - «xopoo»
60-69 3 - «YIOBIETBOPHTEIBHOY

(W]

menee 60 = «CHEYJIOBJICTBOPHTCIIBHO»

9.2 MeTo/IH4eCKHEe  PeKOMEHAALHH Mo TMPOBEICHHIO  MPOUEAYPHI
OUCHHBAHUSA 3HAHHH, YMEHHH H HABBLIKOB H (HJ/IH) ONbITA JAEATEC/IbHOCTH,
XapaKTepPH3YIOIHX dTanbl GOPMHPOBAHHSA KOMIETEeHILH.

Peutenue 3adau 0ns camocmoamenbHou padomaol OYeHUBaemca.

Kasnas 3anaya olieHuBaetcs no Gopmyne
84+ 6B + 6C

N

’

rae
A = 1-CTyaACHT 3HAET3aKOHbI (PU3HKH, KOTOPBIM NOAUYMHACTCS PUIHUSCKUH
npouece, paccMaTpUBaeMblil B YCIOBUH 3a/1a4i, U JIeJIaeT MpaBUIIbHBIN aHATH3
3afaun; A = 0—CTyJEeHT He 3HaeT 3aKOHbI (PU3HKH.
B = 1 —czenan npaBuibHBIA BLIBOAYpaBHEHHS (CHCTEMb] YpaBHEHMIT),
0TOOpakarolMi JaHHbIH Qu3nueckuii npouecc;B = 0 — HeT BLIBO/Ia YpaBHEHHMS.
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C = 1 —noayueHo obllee peureHHeypaBHEeHHUS UIPaBUIbHOE YUCIICHHOE
3HAYEHUE UCKOMOM BEJIMYMHBI B COOTBETCTBYIOIIMX eIMHULAX U3MepeHus, C = 0 —
OTBET HelpaBUJIbHBIN.

N — konuuecTBO 3a/1a4 B 3a/laHUH.

3awyuma rabopamoproll pabomel OYeHUBACCA.!
10 DannoB3acinyKUBaeT CTYJEHT, €C/IH

- 3HaeT TeopHIo (PU3UIYECKOr0 SBJIEHHS, pacCMaTpPUBaEeMOoro B 1abopaTopHOM
padore;

- [IPaBHJIbHO COOMpPAET DKCIIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOJUT U3MEpPEHHE
(bu3HUEeCKON BETHUYHHBI;

- 3HAET CTATHCTHYECKHE METO/Ibl 00padOTKH Pe3ybTATOB H3MEPEHUS W HAXOUT
MOIrPEeIIHOCTE H3MEPEHHA.
6 OansloB3ac/y’KMBaeT CTYAEHT, €CJH

- HE B I10JIHOM Mepe 3HAeT U [OHUMAET TEOPHIO (PU3HYECKOIO SABICHMUS,
paccMaTpuBaemMoro B 1adopatopHoil padore;

- [IPABUIILHO COOMPACT IKCIEPUMCHTANBHYIO YCTAHOBKY M ITPOBOJIMT U3MEpEHHE
(pU3HYUECKON BeTHYHHBEI,

- HaXO/IUT MOrPElIHOCTb U3MEPEHHUS.

3aueT ¢ ouneHKoH (auddepeHHaNbHBIA 3a4éT) ABISETCA 3AKIHOUUTEIBHBIM
HTANOM WU3YUCHHS AUMCUMITHHBI «Du3mka» Ha 1-0oM Kypce W HMeeT LEe/IbIo TPOBEPHUTD
M OLUCHUTH Y4eOHYI0 pabOTy CTYACHTOB, YPOBEHbB MOJYYEHHbIX HMH 3HAHUH, YMEHUE
NMPUMEHATH WX K pelIeHWI0 MpUKIaJHbIX 3a1ady B oObeMe TpeOoBaHUM
o0pazoBate/lbHOW  MporpaMmbl  Ha  [POMEKYTOYHOM  dTane  (OPMHPOBAHUS
komniereHuuii OK-3, OK-7, OK-33, I1K-22, T1K-23.

K 3auéry ¢ oLUeHKOH JIonyCcKaloTCs CTYJAEHTbI, BBIMOJIHHUBILHE BCe TPeOOBaHUSA
yuyeOHOH mporpamMMbl. 3a4é€T MpUHUMAETCS MperojaBaTe/ieM, BeIyLUHM 3aHATHS B
JJAHHOHW rpynne no JAaHHOW JMCUMINIMHE, B TOMOLb, PELICEHUEM 3aBeAYHOLUEro
Kadepbl, MOTYT HazHAyaTbCs INPErojaaBaTe/id, BEAYUIME 3aHATHS 10 JJaHHOH
JUCUMTLITHHE.

Bo Bpems mnoaroTtoBkM CTYAEHTB MOTYT TOJIb30BaThCs MaTepHalbHbIM
obOecrnieyeHHeM 3a4€Ta, nepevyeHb KOTOPOro YTBEPK/IaeTCs 3aBeYIOLLIUM Kadeapsbl.

3a4éT ¢ OlIeHKOH mnpoBoauTCsi B o0ObeMe MaTepuana pabdodel TNporpammel
JACUMIIMHBI, H3YUYEHHOIO CTYJIeHTaMM Ha 1-OM Kypce, B (popMe YCTHOIO OTBETa Ha
TPH BOIpoOCa.

B Xxoxe noaroroBku Kk 3a4€Ty C  OLEHKOH HeoOXOAUMO [POBOIUTH
KOHCYJIbTALMH, 1100y K Aat0lHe CTYAGHTOB K aKTUBHOH camocTosTebsHON padore. Ha
KOHCYJIbTALMSAX BBICKA3bIBAIOTCS YETKO C(OPMYTHpOBaHHBbIC TpeOOBAaHMs, KOTOpbIE
OynyT mpelbaBiaaTbes Ha 3a4yére. KoOHCyJIbTAUMM J10OKHBI  pellaTbh BOMPOCHI
MCUXOJIOTMYECKOH MOArOTOBKH CTYAEHTOB K 3a4éTy, CO3/1aBaTh HYKHBIH HACTpOH U
BCEJIAThH CTY/€HTaM YBEPEHHOCTh B CBOMX CHJIaX.

OK3aMeH SBIISIETCA  3aKJIIOYHTEBHBIM  JTAlOM  H3YYEHUs  JIMCLIMIIHHBI
«DuznKa» B 3-M CeMeCcTpeH MMeEET LeJbi0 MPOBEPUTH U OLUEHUTH y4eOHYIO padboTy
CTYJCHTOB, YPOBEHb MOJYYEHHbIX UMW 3HAHUH, YMEHUE MPUMEHSTh UX K PEIICHHIO
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NPaKTUYECKUX 3a/ad, OBJaJeHHe MMPaKTHYECKUMH HaBbIKaMH B oObeMe TpeOoBaHHH
o0pas3oBare/bHON  nporpaMMbl  Ha  MPOMEXKYTOYHOM  dTare  (POPMHPOBAHUSA
komriereHuui OK-3; OK-7; OK-33; I1K-22; ITK-23.

DK3aMeH M0  AMCLUMIUIMHE  [POBOJIUTCS B [EPHOA  [MOJATOTOBKM K
IK3aMeHallMOHHON ceccun 3-ro cemecrpa oOydenus. K odk3ameHy momnyckaroTcs
CTYJCHTBI, BBLINOJHUBILIME Bce TpedoBaHUs YuyeOHOH mnporpammel. JK3aMeH
NMPUHUMAETCH MpernojaBaresieM, BeJyLIHM 3aHATHS B JIAHHOH Ipynre 1o JaHHOH
JUCLUMIUIMHE, @ TaKXke JIEKTOPOM [JaHHOro I0TOKa, B TOMOIb, pelleHHEM
3aBe/IyIoLero Kadeapoi, MOryT Ha3HayaThesl MperojaaBaTesiv, BeylHe 3aHaTHs 110
JTAHHOMW IUCLIMIIIIHHE.

DK3aMeH  [poBOAMTCS B o0beMe Marepuana pabodell  Mporpammbl
JUCLHIUIMHBI, U3YYEHHOTO CTY/IeHTaMH Ha 2-0M Kypce, 1o Ouneram B ycTHOH (opme.
DK3ameHaloHHbIe OUIETHI ColepIKaT JBa TEOPETHUYECKUX BOIpoca M 3ajaua.

B Xxoae moAroToBKM K 3K3aMeHY MPOBOJAMTL KOHCYJIBLTAIMH, 1100YKaaloIlue
CTYJAEHTOB K  AaKTHUBHOH  camMocTosATeslbHOH  pabote. Ha  KoHcynbTauusx
BBICKA3bIBAIOTCH  4YETKO  chopMy/IupoBaHHble TpeOoBaHHUs, KOTOpble OyayT
NpeAbsaBAATECA  Ha dK3ameHe. KoHCynbTalMM — JIOJUKHBL  pelliaTh  BOTPOCHI
MICUXOJIOMMYECKOH MOArOTOBKH CTY/ICHTOB K 9K3aMeHY, CO3/1aBaTh HYKHbIH HAacTpOMH
M BCEJIAThL CTYJIEHTAM YBEPEHHOCTh B CBOMX CHJIaXx.

9.3 TeMbl KYpPCOBBIX paboT 10 AHCHHUILTHHE
B yueOHOM niiaHe KypcoBblepadoThl HE MPeyCMOTPEHBI.

9.4 KounrposbHble BONpochl 45 NPOBeIeHHS BXOAHOIN0 KOHTPOJIs
OCTATOYHbIX 3HAHHHA N0 00ecneYHBAKIIHM THCHHIIJIHHAM

[lcuxonocus u neoacoluxa

PackpoiiTe MoHsATHS «4eOBEK», «HHIMBUI», « HHIUBUIAYATbHOCTbY,

O0ocHy#HTe 00BEKT U IIPEAMET MCHXOJTOTHH.

Packpoiite cB43b MeJaroruky ¢ IpyrumMy HayKamH.

Jlaiite onpenenenue oOpazoBaHMUs Kak: a) OOUIEYETOBEYECKOH LIEHHOCTH, 0)

COLMOKYJIbTYPHOTr'0 (pEHOMEHA, B) NearorMuyeckoro npouecca.

5. Onpeaenure NOHATHUS: @) NeArorHyecKUi mpouecc, 0.) nejaroruyeckas CUCTEMa,
B) [eJarorMvyeckoe B3aMMOJICHCTBHE, T) BOCMMTaHWe, 1) oO0ydeHHe, ¢€)
rejaroruyeckasl TeXHOJIOTHS, ) Tejlaroruyeckas 3aaava.

il L

Mamemamuxa

. Jluneiinoe npocrpanctpo. JInHeHHbIE oepaToOphl.

. I'eomerprueckune BekTopbl. CyMMa BEKTOPOB. YMHOXKEHHUS BEKTOpA HA YHCJIO.

. CxansapHoe, BeKTOpHOe, CMELIAHHOE TIIPOM3BE/ICHUS BEKTOpoB. JIBoitHOe
BEKTOPHOE MPOU3BEJIeHHE.

4. Cucrema nuHeiHbIx ypaBHeHui (Merton Kpamepa, MeTon oOpaTHOW MaTpHLlbl,
meton l'aycca)

S. [penen dynkumu. beckoneuno Masbie GpyHKIHH.

|
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6. Jlupdepenunpyemorie pyHkuuu. [ponsBoaHas GpyHKIHH.
7. Heonpeaenenusiit uurerpai. Merojbl uHTerpupoBanus. Onpe/eieHHbIH MHTerpal
(onpenesienue, popmyna Helotona-Jleitbuuua).

9.5 Onucanue nokasare/ieil u KPHTEPHEB OUCHHBAHUA KOMIIETEeHIIHH HAa
PA3/IHYHLIX DTANAaX HX q)OpMHpOBaHHﬂ, OINMHCAHHEC INKAJ OLCHHBAHHA
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9.6 Tunoskle KOHTPOJIBHBIC 3aJdaHH# JfA TMPOBCIACHHA TEKYLIEro

KOHTPOJIsA H ﬂpOME')K'YTO‘IHOﬁ aTTeCTallHHn 1o HTOI'aM OCBOCHHA

AHCUHITJIHHBI

9.6.11Tpumepnbl 3a1aHHi 151 NPOBe/leHHs TeKYHIero KOHTPOJIsI

CaMOCTOSATE/IbHONH padoThI CTY/ICHTA MO pellleHHI0 THIOBLIX 3a/1a4

Jananue Nel. Mexanuka

l.

!\.)

(%)

0.

CamouteT JICTUT OTHOCHTE/ILHO BO3/1yXa CO CKOPOCThIO vy = 800 kM/4. Betep
AyeT ¢ 3anaja Ha BOCTOK cO cKOpocThio U = 15 M/c. C kakol CKOPOCTBHIO V
camosieT Oy/ieT JIBUraThCsi OTHOCHTEJIBLHO 3€MJIU M T10J1 KaKUM yIiiom? K
MEPH/IMAHY HaJl0 JiepKaTh Kype, 4To0b! nnepemenieHye 0b110: a) Ha 1or; 0) Ha
ceBep; B) HA 3anaji; ') Ha BOCTOK?

Koneco pagnycom R = 5 cm BpaliaeTcs Tak, 4TO 3aBUCUMOCTD YIU1a TOBOPOTA
pajyca Kojieca OT BpeMeHH jaetest ypahenuem ¢= A + Bt + Ct* + Dt’, riae D
= 1 pag/c’. Jnia Touek, nexaliux Ha 06oje Koneca, HaiiTH H3MeHeHHe
TAHT€HLUMAIILHOIO YCKOpeHUst Aa, 3a eJIMHUILY BPEMEHHU.

Ha crioptusHbIX cocTsizanusax B JIeHUHrpaae criopTcMeH TOJKHYJI s1/Ipo Ha
pacctosinue |, = 16,2 M. Ha kakoe paccrosinue |, mojgeTuT Takoe xe sJpo B
TawkenTe npu To# Ke Ha4YalbHONW CKOPOCTH M IPU TOM K€ YIJIe HaK/JIOHa ee K
ropuszoHTty? Yckopenue cBodojiHoro najenus B Jlenuurpane g, = 9,819 m/c’, B
Tamkenre g, = 9,801 m/c2.

Teno seskuT Ha HAKJIIOHHOM TJIOCKOCTH, COCTABIISIONICH C TOPU30HTOM YToOJ

a = 45° . Ilpu kakom nipejiesibHOM Ko puilMeHTe TPeHUs K TeJIO HaYHeT
CKOJIB3UTD 10 HAKJIOHHOH ryiockocTH? C KakuM ycKopeHHeMm a Oyier
CKOJIL3UTD TEJIO MO IUIOCKOCTH, eciin koddpduument tpeuns k = 0,03 ? Kakoe
Bpems t oTpedyeTcs IS IPOXOAKIACHHS IIPH I3TUX YCIOBHAX NYTH s = 100Mm?
Kakyto ckopocTh v OyaeT UMETh TeJI0 B KOHLE MyTH?

Ha apromo0uab maccoit M = | T BO Bpems IBHKEHUSA JEHCTBYET CHlIa TPEHUS
F.p. paBnas 0,1 neficrByromieit Ha Hero cuie TskecTd mg. Kakyro maccy m
OEeH3MHaA pacxXo/yeT JABUraTeslb aBTOMOOHU/IsI Ha TO, YTOObI HA NTyTH S = 0,5 KM
YBEJIHYUTHL CKOPOCTh OT V| = 10 kM/4 J10 v, = 40 km/u? K. 1. aBuraress

n = 0,2, ynensnas teriora cropanus oensuna q = 46 M/Dx/Kr.

Yenosek, cTosILMH HAa HEMOABUKHON TesekKe, OpocaeT B rOpH30HTaIbHOM
HarpasJeHUU KaMeHb Maccoi m = 2 kr. Tenexka ¢ 4eJIOBEKOM IMOKaTHJIach
Haszaj, ¥ B NIepBbIH MOMEHT OpocaHHs ee ckopocTh Obl1a v = 0,1 m/c. Macca
Tesnekku ¢ yenosekom M = 100 kr. HaliTu KMHETHYECKYIO YHEPTHIO

W, OpouleHHoro kamus yepes Bpems t = 0,5 ¢ noc/ie Hayana IBUKCHUS.
JlepeBsHHBIM MOIOTKOM, Macca Kotoporo m; = 0,5 Kr, YIapsioT o
HEIOABHAKHYIO cTeHKY. CKOpOCTh MOJIOTKA B MOMEHT yaapa v, = | M/c.
Cumnras Kod(PUUHEHT BOCCTAHOBICHUSA TIPH Y/ape MoJioTka o cTeHKy k = 0,5,

HalTH KoJinyecTBo TenjaoTs! Q, BhiienuBlIeecs npu ynape. (Korgdguunentom
30



BOCCTAHOBJIEHUs MaTEpHalla Tejla Ha3bIBAlOT OTHOLLIEHHE CKOPOCTH MOCIIe
ylapa K ero CKopocTH J10 yaapa.)

['py3 maccoii m = | Kr, moaBelLIeHHBIH HA HEBECOMOM cTepikHe JTHHoMH | = 0,5
M, COBepILIaeT KojaedaHus B BepTUKAIbHOMH nitockocTu. [1pu kakoMm yrie
OTKJOHEHHA? CTeP/KHs OT BEPTUKAIH KMHETHYECKash YHEPrust rpy3a B ero
HUKHEM rojoxkeHun W =245 J[x? Bo cxonbKo pa3 npu TakoMm yrie
OTKJIOHEHHUS CUJla HATsIKEeHMs cTepkHs T B HUKHEM TOJ0KeHUH OOoUTbllIe
CHUJIbI HATSIKEHUS CcTepXkHs 15 B BEepXHEM MOJ0KEHHUH?

M3 opyaus maccoit my = 5 T BblleTaeT cHapsia Maccoi m, = 100 kr.
Kunneruueckas sHeprusi cHapsiia npu souiere W, = 7,5 M/Ix. Kakyto
KHHETHYECKYI0 dHepruio Wy nojiydyaeT opyue BeieJAcTBHE 0T/ 1aun?

10.Iap maccoit m = 1 kr katuTcs 0e3 CKOJIbKEHHS, YAapseTcs 0 CTeHKY U

oTKaTblBaeTcs oT Hee. CKOpoCTh 11apa 10 yaapa o cTeHKy v = 10 cMm/c, mocne
yiaapa u = 8 cM/c. Haittu konmuuecTso ternnorsl Q, BhIACIMBILEECS NIPH yaape
lapa o CTeHKY.

3ananne Ne2. MoJiekyasipHasi pu3nKa U TepMOIHHAMHKA

I

o

()

[Tocepennne oTka4yaHHOro M 3alasitHHOrO ¢ 00EUX KOHIIOB Kanuuspa,
pacrioyioKeHHOTO FOPU3OHTAIBHO, HAXOJAUTCS CTOJOUK pTYTH JUTHHOH | = 20
cM. Eenn Kanumisp nocTaBUTh BEPTUKAILHO, TO CTOJOUK PTYTH MEPEMECTHTCS
Ha Al = 10 cM. /lo kakoro naBnenus p, 6bu1 oTKavaH kanuisp? dnvna
kanunnspa L= 1 m.

B cocyne naxoautcs yrinexkucnsiii ras. [lpu HekoTopoii TemnepaTtype crerneHb
JUCCOUMALIMM MOJICKYJT YIJIEKUCIIOT0 ra3a Ha KUCIIOpO M OKHCh yriiepo/a

a = 0,25 . Bo ckonbKO pas [aBleHHE B COCY/Ie MPH ITHX YCIOBHAX OyeT
OoJIbLIE TOTO J1aBICHUS, KOTOPOE UMENI0 Obl MECTO, eCITH ObI MOJIEKYJIBI
YIJICKHC/IOrO raza He ObLTH AMCCOLUMHPOBaHbI?

Halitn oTHOWIEHHE CpeiHMX KBaApPaTHUYHBIX CKOPOCTEN MOJIEKY] rejius U a3oTa
IPH OJIMHAKOBBIX TeMITepaTypax.

Jlnst narpeBanust HekoTOpOit Maccel raza Ha At; = 50° C npu p = const
HEOOX0AMMO 3aTpaTHTh KoJuvecTBO TeroTel Q; = 670 JIxk. Ecaun oty ke
maccy rasa oxyaautb Ha At, = 100° C npu V = const, TO BblIeseTCS
KoJindecTBO TerioTel Q, = 1005 JIxk. Kakoe yucio crerneHelf cBOOOIBI 1 HMEIOT
MOJIEKYIBI 9TOro raza?

Ha kakoii BbicoTe h naBnenue Bo3nyxa cocrapnseT 75% OT J1aBleHus Ha
yposHe Mopsi? Temnepatypy Bo3ayXa CHUTATh MOCTOSHHON U paBHOi t = 0° C.
Haiitn cpe/inioro 1nuHy cBoOoHOrO nipodera (A) MoJIeKyI1 yriIeKHeioro rasa
npu temiteparype t = 100° C w nasnenun p = 13,3 I'la. JIuametp Mosexyn
yriaekucnororazad = 0,32 HM.

(9]
ot



7. HaliTu cpejiHee 4nuCIIO CTONKHOBEHHH (V) B €JIMHUILY BPEMEHH MOJIEKYJI
yriieKkucaoro rasa npu temmneparype t = 100° C, ecnu cpeHsis A1Ha
cBoOOtHOTO 11podera (A)= 870 MkM.

8. Bo CKOJBKO pa3 yMEHBIIUTCS YHCIO CTOJTKHOBEHHH (V) B €JIMHUIY BpeMeHH
MOJIEKYJ1 IBYXaTOMHOTO rasza, ecjiv o0beM rasa ajiuadaruyecku yBeJIMUUTh B 2
paza?

9. Haiitn maccy m azota, npoueiiero BejeAcTBUe 1M dy3un yepes miolaaxy
S = 0,01 v’ 3a Bpemst t = 10 ¢, €c/ii FPaAHEHT MIOCKOCTH B HATIPABICHHH,
reprieH MKy pHOM K rtomake, Ap/Ax = 1,26 kr/m*. Temnepatypa azora
t=27° C. Cpeanss aivHa cBoboiHoTo npobera Mojekys azora (1) =

10 MKM.

10.Kakoii HauOoJblIel CKOPOCTH V MOKET JIOCTHU B JIOKAeBas Karisg JIHaMeTpoM
D = 0,3 mm? Jlnametp Mostekyn Bozayxa d= 0,3um. Temrnepatypa Bo3ayxa t =
0° C. Cuurarh, 4TO JUIS JIOAK/IEBOH Karllk cripaBe/iIuB 3akoH CToKca.

3ananue Ned. DinekTpoaHHAMHKA

. Kakoit MUHUMaJILHBIN 3apsi/l  HY/KHO 3aKPENUTh B HUKHEH TOUKe
ceprueckoil nojaocTH pajaryca R, 4To0bl B 110JI1e TSHKECTH HEOONBIION 1HIapHK
Macchl M M 3apsijia (Q Haxo/MiICsk B BepXHEH TOYKE MOJOCTH B TMOJTOMKEHHH

VCTOHYHMBOIO paBHOBECHS?

(B

Ha puc. I AA4 — 3apaxenHas 6eckoHeuHas MJI0CKOCTh

W B — 0JIHOUMEHHO 3apsHKeHHbIN 1apuK ¢ Maccoit m = 0,4
MT U 3apsaaoM g = 667 nKn. Cuna HaTAKEeHUs! HUTH, Ha
KOTOpoH BUCUT wapuk, 7 = 0,49 mH. HailiTu
MOBEPXHOCTHYIO IJIOTHOCTL 3aps/la ¢ Ha TJIOCKOCTH AA.

NOUONNONSARIARNAN N NN NA N

beckoneuno JUIMHHBINA TOHKWH MPOBOJHUK PaBHOMEPHO 3apsi’KeH ¢ THHEHHOH
ruiotHocThio 10-9 Kii/em. HaliTh HanpsikE€HHOCTH M MOTEHIIHA
JIEKTPHUUECKOr0 110/ Ha paccTosstHuu r=10 cM OT npoBoa.

4. DJeKTpOH, Npoii/ig B NJIOCKOM KOHJICHCATOPE MYTh OT OJIHOM MJIaCTUHBI 10
Apyro#, npuodperaet ckopocTh v = 106 m/c. PaccTosiHne Mexay
mactuHamu d = 5,3 MM. HaiiTi paznocTs notennuanos U Mexy

|5



MJ1IacCTUHAMM, HANPSIKEHHOCTD £ 2JIGKTPUUECKOTro 110JIsi BHYTPH KOH/IeHcaTopa
M [TOBEPXHOCTHYIO TJIOTHOCTH 3apsifia ¢ Ha MJacTHHaX.
JIBa napasuieibHO COEIMHEHHBIX 3JIEMEHTA C
oavnaxkosbiMu DJIC €y = &, = 2 B v BHyTpeHHUMH
conporusieHusMU rl = 1 Om u r2 = 1,5 Om, 3aMKHYTBI Ha
BHellHee conpoTuBienne R = 1.4 Om. Halitu Tok B
KaKJIOM M3 2JIEMEHTOB U BO BCEH LIETH.

~

in
1
|
|

M3 npososoku jumuoit £ = 1 M cienana keajaparHas pamka. [1o pamke teuer
tok /=10 A. HaliTu HanpsikeHHOCTh H MarHWTHOIO 1oJIs B LIEHTPE paMKH.
Karywka anunoit (=30 cm umeer N=1000 ButkoB. Haittu nanps:kennocrs H
MArHUTHOTO MOJisi BHYTPH KaTYILIKH, €CJIH M0 HeH MpOXOJIHT TOK [=2 A.
JlnameTp KaTylwKH CHUTATh MajlbIM [0 CPABHEHHIO C €€ JJTHHOM.

B oanopogHom wmaruutHoM nonie ¢ uHaykuued B= 0,5 Tn nasuxkercs
paBHOMEpHO TpoBOAHUK ATHHOK (= 10 cMm. 1o nmpoBoaHuky Teuer Tok /=2 A.

CkopocTh  ABMXKeHMs  mpoBoauukav= 20 cm/c W HampasieHa
NeprneHJUKYIsIPHO K HalpaBleHW  MarHutHoro  nons.  Haiitu
paboTy A nepemMelnieHdss NpoBOJHMKA 3a Bpemsat= 10 ¢ ¥ MOLIHOCTE P,

3aTpaveHHyYI0 Ha 2To rnepeMeulenue. Hallth vHayMpoBanuyio B NPOBOJHUKE
DJ1C.

JIBa npsAMONMHENHHBIX OECKOHEUHO [JIMHHBIX [MPOBOJHHUKA PACIOIOKEHBI
napaaienbHo Ha pacctosiinu d=10 cm apyr ot apyra. [To npoBojHUKaM TeKyT
toku [,=,=5 A B npoTHBONOJOKHBIX HamnpapieHuax. Haitu moayns u
HarpaBlieHHe HanpsHyKeHHOCTH H MarHuTHOIO MoJisg B TOYKE, HaXO/s1eHcs Ha
paccTostHiM a=10 cM OT Ka)x0ro nNpoBOIHUKA.

Jananne Ned, OPuzuka Ko1e0aHHH H BOJIH

I

B

(US]

Hanucarbs ypaBHEHHE rapMOHHYECKOT0 KOJe0aTe/IbHOro JABUKEHUS C
aMIIInTY10it A = 5 cM, ecii 3a Bpems t = | MuH coBepuaercs 150 konedanuii
¥ HavasbHas ¢aza konedauuit ¢ = m/4. HauepTuth rpauk 3TOro IBHKEHHS.

. AMIUIMTY1a rapMoHudeckoro konedbauus A =5 cm, nepuoj T =4 ¢. Haiitu

MaKCUMaJIbHYHO CKOPOCTD Vi, KOJEOTIOIIeHCS TOUKH U e€ MaKCUMallbHOe
YCKOPEHHE 8.

. ApeomMeTp Macco m=0,2 Kr njaaBaer B KHUJIAKOCTH. EC/IU 1TOrpy3uTsb ero

HEMHOTO B KMJIKOCTb M OTIYCTHTh, TO OH HaYHET COBeplIaTh KojebaHus ¢
nepuoaom T=3.4 ¢. Cuuras konedaHHs HE3aTYyXaKOIUMH, HANTH TNIOTHOCTD
AUIKOCTH p, B KOTOPOH Iy1aBaeT apeoMeTp. Jnamerp BepTHKaIbHON
LUMJIMHApHYecKoi TpyOKkH apeomeTpa d=1 cm.

. [Tpu nomouu sxonora uzmepsiiiace rinyouna mops. Kakosa Obliia riydouHa

MOPS, €CJIH IIPOMEKYTOK BPEMEHH MEK/1y BO3SHUKHOBEHHEM 3BYKa U €ro
npueMoM okasalicst paBHbiM &t = 2,5 ¢? CixukaeMOoCTh BOJbI f = 4,6 -

1071% MMa™?, nnoTHocTh Mopckoii Boak! 1,03-107 kr/a”.
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5. Haiiti ckopocTh ¢ pacnipocTpaHeHHUs 3ByKa B Me/JIH.

6. KonebarenbHbII KOHTYP COCTOMT M3 KOH/leHcaTopa eMkocThio C = 25 HD u
KaTylwKH ¢ MHAYKTUBHOCTBIO L = 1,015 I'n. OOknanku konjaeHcaTopa UMEIOT
3apsia q = 2,5 mxKui. Hanucats ypaBHeHnue (¢ 4HcIOBBIMH KOI(DhULIMEHTAMH )
U3MeHeHUs pa3HocTH noTeHuranoB U Ha oOKaakax KoHAeHcaTopa U Toka | B
ueru. HaiTu pasHOCTh NOTEHIIMANIOB Ha 00KJ1aKax KOHAeHCATOpa U TOK B
uernu B MomeHTsl BpeMeHu T/8, T/4 u T/2. ITocTpouTts rpaduku 3THX
3aBHCUMOCTEH B Mpejieniax 0JIHOro Nepuoa.

7. KonebdaTenbHBIH KOHTYP COCTOHUT U3 KOHAeHcaTopa eMKoCcThio C =222 Hd u
KaTywku JuimHol | = 20 cM 13 MeaHoi nposoiokn auametpoM d = 0,5 M.
Haiitn norapudgmuueckuit 1ekpemMeHT 3aTyxauusi N konebGaHHH.

8. Karywka nimnoit =25 eM W paanycom r=2 cm umeeTt oomoTky u3 N=1000
BUTKOB MEJIHOH IIPOBOJIOKH, TUI011A/1b [TOTIEPEUHOT0 CEHEHUS KOTOPO s=1
mm’. Karyuika BKiIloYeHa B LEMb NepeMeHHOT0 ToKa 4acToToi v=50 ['u. Kakyio
4acTh MOJHOIO COMPOTHBIEHHUS Z KaTYIIKH COCTaBJIsIeT aKTHBHOE
COMNpOTHBIIeHHE R M HHAYKTHBHOE CONpOTUBIEeHHE X, 7

Pasaen 5. BosinoBast onTHKA

L.

2

(5]

B onbite FOHra orBepctHs ocBeliaiuch MOHOXPOMATHUYECKUM CBeTOM (A= 600HM).
Paccrosuue mexay orBepetusmMu d = | MM, paccTosinie OT OTBEPCTHH J10 IKpaHa
L =3 m. HaiiTu nonoxenue Tpex neppbix CBETJBIX M0OJIOC.

. B onbrre ¢ 3¢pKajlaMH CDpeHenH paccTodHue MeXKI1y MHUMbBIMH H306pa}l<eHHHMI/]

ucrounuka ceera d = 0,5 MM, paccrosnue 10 2kpana L = 5 M. B 3eneHom cBete
MOJYYUIHCH UHTEP(PEPEHIIMOHHBIE T10JIOCHI, PACTIONOKEHHbIE Ha paccTosHUM | = 5
MM Apyr ot jipyra. Haitu juitnHy BosiHbI? 3e/1eHOro cBeTa.

. YcTaHoBka J1s1 IMOJIYHEHHA KOJIeU HbrotoHa ocBelaercs MOHOXPOMAaTHY€CKHUM

CBETOM, NMa/IAIOLIMM 110 HOPMAJIHU K NOBEPXHOCTH 1nacTuHku. Habmonenue
BEJIETCS B OTPAKEHHOM cBeTe. Pajinychl JABYX COCEIHUX TEMHBIX KOJIEL PABHbI Iy =
4,0 MM M 1 = 4,38 mMm. Paaunyc kpuBu3HbI ni3el R = 6,4 M. Haiitn nopsakosble
HOMEpa KoJiell U JUTMHY BOJIHBI? Majaroliero cBeTa.

. Ha Mbli1bHY10 NIEHKY n1aj1aet OebId CBET NMOA YIJIOM o = 45° K MOBEPXHOCTH

MAEHKH. | 1pn Kakoi HaUMEHBILIEH TOIMHE A TIJIEHKHU OTpaKeHHbIe TYyUU OyayT
OKpatlieHbl B xenThii uBeT (A = 600 um)? IlokazaTens npesoMIeHUsS MbITLHOM

BOJLI n = [,33.

. Ha#itu panuycsl ry nepBbIxX natH 30H MpeHelis, ecliv paccTOSHHE OT HCTOYHUKA

CBeTa JI0 BOJIHOBOM 1oBepxHOCTH @ = 1 paccTosiHhe OT BOJHOBOH MOBEPXHOCTH
J10 ToukH Habmomnenus b = 1 m. Jlitnna sonnsl cBeta A = 500 HMm.

. Ha nndpakunonnyto pemieTky HopMalibHO NajaeT MyvyoK CBeTa OT pa3psaHoi

TpyOKH, HANo/JIHeHHOH renuem. Ha Kakyto THHHIO 75 B CIEKTpe TPEThEero nopsiaka
HaKJIa1bIBaCTCs KpacHas JUHUsA refius (A= 670 HM) criekTpa BTOporo nopsaka?

. 3putenbHas Tpyda roHuoMeTpa ¢ AMppakIHOHHON peleTKOH nocTaryieHa noj

yrioM A = 20° k ocu kosutumatopa. [lpu atom B nosie 3peHust TpyObI BUIHA
KpacHas JIMHUg crieKTpa refus (A, = 668 nm). Kakosa nocrosHuas d



T paKkIIMOHHON pelleTKH eCJIM MO TeM e YIJIOM BUJIHA U CHUHSs JTUHUS (A
447 um) 6osee Bricokoro nopsiika? Haubonbuimii nopsaok crekTpa, KOTOpbIM
MO’KHO HaOI01aTh MpU oMol petetky, k = 5. CBeT najgaeT Ha peleTky
HOPMaJIbHO.

. Haiitu yron iy nosiiHOM monspuU3almnm nNpu OTpakeHWH CBETA OT CTEKIIA,

rokasaTe/ib npesjoMJIeHus KoToporon = 1,57.

. Jlyu cBeTa NMpoXOaUT Yepes KUIKOCTh, HAIMTYIO B CTEKJISHHBIN (n = 1,5) cocya, U

oTpazkaeTcst oT iHa. OTpaskeHHbIH Jy4 MMOJHOCTBIO MOJISPHU30BaH TMPH MaJIeHUs €ro
Ha JIHO cocyaa noj yrinomig = 42°37'. Halttu nokasaresb npeloMJIeHUs
KUAKOCTH. [ToJ1 KAKMM yIJIOM 1 JIOJIKEH MaJlaTh Ha JIHO COCY/1a JIy4 ¢BeTa, WYIIHHI
B 3TOM JKHUJIKOCTH, UTOOBI HACTYTHUJIO MOJTHOE BHYTPEHHEE OTpakeHHe?

3ananune Ne6. KBantoBas ¢pusnka. AtomHas GH3HKa

12

. Kakyto moumnocts N uznyuenus umeer Connue? Manyuenne ConHua cuurarh

OJM3KUM K M3JTyHEHHIO adCOJIFOTHO YepHOoro Tefa. TeMneparypa moBepXHOCTH
Comnua T = 5800 K.

. JlnameTp BoNb(GpaMoBOH CriMpaliu B deKTpHyeckoil nammouke d = 0,3 Mm, JUIMHA

cniupasn | = 5 em. [pu BKIFOYEHHMH J1aMIIOYKH B ceThb Hamnpsbkenuem U = 127 B
yepes Jamnouky teuet Tok I = 0,31 A. Haiitu Temnepatypy T cnupanu. Caurars,
YTO IO YCTAHOBIEHUH PABHOBECHS BCE BbIJICSIONIEECS B HUTH TEIUIO TepsieTCs B
pe3vibrate u3nydeHus. OTHOLIEHHE IHEPreTUUEeCKHX CBETUMOCTEH BoJIb(paMa 1
abCoIIOTHO YepHOTo Tefla Julsl JaHHo# Temneparypsl k = 0,31,

. Temnieparypa T aGco/1l0THO YepHOro Tena U3MeHUIack rpu HarpeBanun ot 1000

10 3000 K. Bo ckosibKO pa3 yBeJMUHIIACH [IPH ITOM €r0 SHepreTuyeckas
ceeTumocTh R,? Ha ckonbko U3MeHHIach NIMHA BOJIHbBI, HA KOTOPYIO ITPUXO/IMTCH
MaKCHMYM CIIEKTPaJbHOHN MIOTHOCTH SHEPreTHYECKOH cBeTUMOCTH? BO CKOJIBKO
pa3 yBeJIMYHIIaCh €10 MaKCHUMallbHas CIEeKTpalibHAs MIIOTHOCTh YJHEPreTHYECKOH
CBETUMOCTH I'?

; 9JICKTpOH HaxXoaIHuTCHd B O].'lHOM@pHOf;I FIPHMOYFORI)HOFI MOTEHIMAJILHOM sIME ¢

a0CONIOTHO HEelNPOHHULIaeMbIMM CTeHKaMH. HalTH IIMPHHY MBI, €CJIM Pa3HOCTh
SHEPrUU MEKJLY YPOBHSAMM ¢ Ny = 2 un, = 3 cocrasisier AE = 0,30 3B.

. C KaKo# CKOPOCTBIO V JIOJIKEH JBUIAaThCs 3JIEKTPOH, YTOObBI €r0 UMITYJIBC OBl

paBeH UMMyJbey (hoToHa ¢ JUIHHOM BoJiHbI A = 520 HM?

. IlpH BBICOKMX DHEPIUAX TPY/IHO OCYIIECTBUTEL YCIOBHUS JUIS U3MEHEHHUS

3KCIIO3UIIMOHHON J103bl PEHTIEHOBCKOI'O U raMMa-H3lIy4eHNI B peHTreHax,
MOITOMY JIOMYyCKaeTcsl IPUMEHEeHHUE PEHTreHa Kak €MHHULIb] 103bI 1T U3IYYEeHHUH
¢ DHepruei kBaHToB 10 A= 3 MnoB. Jlo kako# npese/ibHON JUIMHBI BOJHbI
PEHTIEHOBCKOTO H3IYUCHHS MOKHO YIIOTPEOIsSTh peHTreH?

. PenTtrenoBckue JYHH C JUJTMHOM BOJIHBI /10 = 20 1M HCMBITHIBAIOT KOMITOHOBCKOE

paccesiHue o yrioM ¢ = 90°. HailTu u3meHeHne AA 1TUHBI BOIHBI
PEHTIeHOBCKUX JIyuel npu paccestHuH, a TakKe SHepruo W. 1 UMIyJIbC
HIEKTPOHA OT/IAUH.



8. HailiTu Hanbob1IyI0 JUIMHY BOJIHBI Ay B YIBTpadHoIeTOBOH 001aCTH CrIeKTpa
BO/10po/ia. Kakyro HaUMEHbIIYIO0 CKOPOCTD Vi, AOJIKHBI UMETH 31€KTPOHBI, YTOOBI
NpH BO30YK/IeHMH aTOMOB BOJOPOJa y1apaMH 3JIeKTPOHOB MMOSIBUIACH Ta JIMHUS?

9.6.2 IlpumepHblii nepeueHb BOMPOCOB AJs [POBEJACHUS] TEKYIEro
KOHTPOJIA YCHEBAEMOCTH 110 J1A00PATOPHBLIM 3aHATHAM

JIP Nel Teopust norpemnocteit. [pocteiinie usmepenus

Uto HazbiBaercst H3MepeHHeM (hU3MYeCcKOl BeJIMUMHBI?

Kakoe uzmepeHue HazbiBaeTCs MpsMbIM?

Yro HasbiBaeTCs JICHCTBUTEILHBIM 3HaUYeHHEM (PU3UYECKOH BeTUUYUHbI?

Yro naspiBaeTcs aDCONIOTHON, OTHOCUTENIBHON MOTPELIHOCTHIO U3MEpeHHs?

[Touemy BO3HHKAIOT 1MOIrPEHIHOCTH U3MEPECHHH?

Yro Takoe adcotOTHAS NOrPeIIHOCTh?

Yr1o Takoe oTHOCHTENIbHAs MOTPEIHOCTE?

Yro Takoe J0BEepUTENILHBIN HHTEpBal?

Kak npousBoasT okpyriieH1e YMCcII0BOIO 3HaYEHUs Cpe/IHero

apudmernieckoro?

9. CKoJibKO 3Ha4YalMUX LA(P OCTABIACTCH B OKOHYATEIbHOM 3aIHUCH MOTPEIIHOCTH
pesyabTara u3mMepenus?

10.Kaxoe n3mepeHme Ha3bIBaeTCs KOCBEHHbLIM?

I 1.Kak onpeaensieTcs NorpeiHocTb pe3yibTaToB KOCBEHHBIX H3MEPEeHUH?

B L i

pa S N b

JIP No2 HccnenoBanue CBOMCTB MOJISIPU30BAHHOIO CBETa

1. Kakue cBeToBble J1y4H Ha3bIBAIOT: @) ECTECTBEHHBLIMH; O) MOJSPU30BAaHHBIMMU; B)
HACTHYHO HOJISIPUZOBAHHBIMUY T) MJIOCKO-TIONSAPU30BAHHBIMH; J1) JITHIITHYECKH
MOJIAPU30BAHHBIMH; B) MMOJIAPH30BAHHBIMHU 110 KPyTy?

2. Kakylo BeJIMUMHY Ha3bIBAIOT CTENEHLIO MOJISPHU3aLUK CBeTOBOrO Jiyua? Yemy
paBHa CTeMNeHb MOJspPU3aLHU: a) eCTeCTBEHHOI0 jiyya; 0) MJIocKo-
[MOJSIPU30BAHHOIO Jlyya?

3. Kaxkoii npubop Ha3pIBaCTCS NOISPU3ATOPOM, aHATU3aTOPOM?

4. HMzoOpazute pacnonoxeHue nydel B ciayyae rojiyuyeHHus MI0CKo-
MOJIAPU30BAHHOrO CBETA IIPU OTPAKEHUU OT JMdJieKTpuKa. Kakoil u3 nydeil B
ITOH cXeMe: a) eCTeCTBEHHbIH; 0) YacTHUHO NMOJSIPU30BAHHBIH; B) IMJIOCKO-
MOJISIPU3OBAHHbINH?

5. Cdopmynupyiite 3akon bproctepa. [lpy kakoM COOTHOIIEHUH YITIOB MaJAeHUs U
MPEeIOMJICHHs CBETOBOIO JIyua HaOJI0AaeTcs MoJIHas MOJIsipU3allis cBeTa npu
OTPa’k€HWH OT JUIJIeKTpHKA?

6. B uem 3akioyaercs sB/IeHUE JABOHHOIO JyUenpesoMIeHHs U KaK OHO
oObsicHsieTca? Kakoe HanpasieHue B KpUCTal/le Ha3bIBaeTCsl ONTHYECKOH 0Chio?

7. Chopmynupykite 3akoH Manoca.
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9.6.3 IlpumepHblii mnepeYeHb BOMPOCOB K 3a4eTy ¢ OLEHKOH AJA
NpoOBeACHHUS NPOMEKYTOYHOI0 KOHTPOJIS N0 JIHCUHILIHHE

MexaHuka

1. OcCHOBHBIE TIOHSITHSI KHHEMATHKHM [OCTYNATEbHOrO JBHKEHHS:

CKOpPOCTh, YCKOPEHHE, TPacKTOpUS, ITYTh, LEHTP MaccC. Cucrembl KOoOpAHUHaT.

e BpamartensHoe naBuxkeHue. lLleHTpocTpeMuTensHoe (HOpMallbHOE)
VCKOpEHHEe, YIIIOBasi CKOPOCTh, YIVIOBOE YCKOPEHUE, paAuyC KPUBH3HBI.

3 Jlunamuka. MartepuanbHas Touka. Cuna. Macca. Mmnysbc.
Muepunanshbie cuctembl oTcuéra. 3akonbsl HeroToHa.

4. [1-o0i1 3akoH HeloTOHA. 3aKOH cOXpaHEHHs UMITYJIbCA.

5. PeakTuBHOe ABMKeHHe. YpaBHEHHE JBHKEHHsS Tesla ¢ MepeMEHHOH
MacCcoM.

6. bausko- w jganeHojedicTByiomme cuibl. Cunbl  TpeHusi. Cuilbl
YIPYrOCTH. 3aKOH BCEMUPHOTO TATOTEHHSI.

7 Kocmuueckue ckopocTH.

8. Pabora. Kunernueckass M mNoTeHUHAllbHAs dSHEPruUU. 3aKOH
COXPaHEHUSI MEXaHHYECKOH dHEPIruH.

Q. LlenTpanbHbIi yaap.

10. OcHOBHOM 3aKOH JMHAMHKA BpalllaTellbHOro JABMKeHWs. MoMmeHT
cuiibl. MoMenT umnynsca. MomenT unepuun. Teopema [toiirenca-11reiiHepa.

11. KuHeTnyeckasl sHeprus Bpallarolerocs rea.

12, 3aKOH COXpaHeHHUs MOMEHTa umnylibca. [ upockorl.

13. ["apmonuveckue konedaHusi M HUX [NapaMeTpbl. Y paBHEHHUs
KOJIeDaHUH NPYKUHHOTO, MATEMATHUUYECKOrO U (PU3UUECKOr0 MasiTHUKOB.

14. CoOcTBeHHbIE M BbIHYXJ/ICHHbIE  KoJleOaHMsl.  3aTyxarollue
konedanus. Pe3onanc.

15. [lpunumn orHocutensHocTy |anunes. Iloctynatel crienmalibHOH
TEOPHUU OTHOCUTETLHOCTH.

16. [lpeobpazosanus JlopeHua. OTHOCHUTENBHOCTH  PACCTOAHUH U
MPOMEKYTKOB BPCMEHH.

1 7. CB$3b Macchbl M DHEPIrHUH.

TepmoMHaMHuKa

18. M3onpoitecesl. 3aKOHbI HJ1€alIbHBIX Ia30B

19, MosnekyasipHO-KHHETHYEeCKass Teopus  (OCHOBHBIEC  MOJIOKEHHS).
3akoH ABorajipo. ¥YpasHenue Knanelipona-Knaysuyca.

20, Pacnpenenenne MakcBenna Monekyn no ckopoctam. CpeaHss
ckopocTb. CpeHsis KBaJpaTHUHas CKOPOCTh.

21 bapomerpuueckas dopmyna. Pacnipenenenue boaslmana.

22, Juddysus. Buyrpennee tpenue. TernnonpoBoaHOCTb. YpaBHeHUs
JUTS1 OTTUCAHHUSI DTUX MPOLIECCOB.

23. TennoémkocTth 1 eé Bubl. opmyna Maliepa.



24, IlepBoe Ha4ano TePMOAUHAMHKH.

23. Anumabaruyeckuit npouecc. @opmyna Ilyaccona. Pabora B u30- H
ajMadaTHUYECKUX Tpolieccax.

26. MonekynsapHo-KMHeTHYeCKass Teopus  TeryoéMkocTH. (CTeneHu
CBOOO/BI.

27. Kpyrossie npoueccsl. Liukn Kapho.

28, Cratuctrueckuit cMblicl sHTponuH. @opmyiia Knaysuyca.

29, Bropoe Hauano TepMoMHaAMHUKH.

30. Peansnubie rasel. M3orepmbl  Duapioca. YpaBHenue Bau-nep-
Baasnbca.

3l Dddekr Lxoyns-Tomcona. Cixuxenue razos.

32. Kunkocru. IloBepxnoctHoe narsxenue. @Popmyaa Jlannaca.

33. Ctpoenue TBEPABIX Tel. DHEPrus MOJIEKYI]l rasa, KHIKOCTH H

TBEPJIOIO TEna.

9.6.4 Ilpumepnbiii nepeyenb BONPOCOB K JK3aMeHY /UISi TNPOBe/JIeHHUs
NPOMEKYTOUHOI0 KOHTPOJIA 10 AMCHHILIHHE
DIIeKTpOoAMHAMHKA

3akoHn Kynona.

HanpsKeHHOCTb 21eKTPUUECKOTro MoJs.

Dnexktpuieckoe nosie. HanpsxeHHOCT noss.

[TpuHUMN cyneprno3uLMu IMEeKTPUIECKUX MOJEH.

[Totok nanpsikeHHocTH. Teopema Octporpaackoro—I aycca s

3JIEKTPOCTATHUYECKOrO 1015 B BaKyyMe.

6. Pabora, coBepiuaeMasi cuiaMu 2J1€KTPOCTATHYECKOTrO T0JIs MPH
rnepeMelIeHHH B HEM JJIEKTPHUECKOro 3apsi/a.

7. TloTreHuuan 3MeKTpOCTATUHYECKOT O M0JIs.

8. Ilpumepsl npumeHenus Teopembl OcTporpaackoro—I aycca K pacuery
HJIEKTPOCTAaTHUYECKHUX TOJIEH B BaKyyMe.

9. JlunosabHble MOMEHTBI MOJIEKYJ AUIJIEKTPHKA.

10.TTonsgpuzauus AMIAEKTPHUKOB.

| 1.Teopema Octporpaackoro—I aycca . 475 21€KTPOCTaTUHYECKOTrO 1015 B
cpene.

12.¥YcnoBus s 3JIEKTPOCTAaTUYECKOTO M0JIA Ha IpaHulle pasjera
H30TPONHBIX AUIIEKTPUUECKHUX Cpell.

13.T1poBOIHUKH B 3JIEKTPOCTATUUECKOM [10J1€.

14.2/1eKTPOEMKOCTb YeJIMHEHHOrO IPOBOIHHUKA.

15.B3anmuas emkocthb. Konaencaropel.

16.2Heprus 3apsAKeHHOro NPOBOJAHHKA H INEKTPUUECKOro MOoJA.

17.1ToHsATHE 00 37EKTPUUYECKOM TOKE.

18.Cuna u nI0THOCTB TOKA.

19.0OCHOBBI KJ1aCCHUECKOH 3/IeKTPOHHON TEOPUH IIEKTPONPOBOJHOCTH
MeTaJlJIOB.

20.CTopoHHHE CUIIBI.
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21.3akonbl Oma u JIxxoyns—IJlenua.

22 IlpaBuna Kupxroda.

23.3aKkonsbl anekTponnsa Papaznes, DIEKTPOIUTHYECKAS AUCCOLMALIUS.

24. ATOMHOCTb 3JIEKTPUUYECKHUX 3apPsi/10B.

25.D5eKTposuTHYEeCKas TPOBOAUMOCTE JKHUAKOCTEH.

26.271eKTpONpPOBOJIHOCTb I'a30B.

27.11ousTre 0 pa3M4HbIX TUNAX raz0BOro paszps/a.

28.HekoTopble cBeeHUs 0 na3me.

29.MarnuTtHas uHaykuusi. Cuna Jlopenua.

30.3akoH Amnepa.

31.3akon buo—Capapa—1/Jlannaca.

32.HexoTtopsle npocTeiiline npuMepbl MarHUTHBIX MOJIEH B BaKyyMe.

33.MaruuTHoe B3auMo/IeHCTBUE IPOBOJHHKOB ¢ TOKaMHu. KOHTYp ¢ TOKOM B
MarHuTHOM [10J1€.

34.3aKoH MOJIHOrO TOKa AJI1 MAarHUTHOIO MOJIsi B BAKyyMe.

35.MaruuTHbli notok. Teopema Octporpanckoro—I aycca s MarHUTHOTO
noJsl.

36.Pabora nepemelleHus NPOBOAHHUKA C TOKOM B [IOCTOSSHHOM MarHUTHOM
rnoJie.

37.JIBusKeHue 3apsyKeHHbIX 4acTHLL B TOCTOAHHOM MarHMTHOM IOJIE.

38.fABnenune Xonna.

39.V nenbHbli 3apsi yacTuil. Macc-crieKTpoMeTpHus.

40.Y cKOpUTENN 3apsyKeHHBIX YaCTHIL.

41.MaruuTHbie MOMEHTBI 2JIEKTPOHOB U ATOMOB.

42.ATOM B MAarHUTHOM MOJIE.

43./lnamarHeTMKH M napaMarHeTHKH B MAarHUTHOM [10JI€.

44 MarnvuTHOE noJie B BCUIECTReE.

45.DeppoMarHeTHKH.

46.Ycnosust 111 MArHUTHOTO TOJISL HA FPAHULE pa3jiesla U30TPOIHbIX Cpeal.
MarHurHble LEIH.

47.OCHOBHON 3aKOH 371€KTPOMArHUTHOM MH/LY KLIMH.

48.51BneHne CaMOUHIYKLIMH,

49.BzanmHas HHAYKUHS.

50.2Heprust MarHUTHOTO 110J1s1 B He()eppOMarHUTHOH H30TPOITHON cpejie.

51.3aK0oH COXpaHEHUs IHEPryUH U1 MArHUTHOIO 10J1s1 B HepeppOMarHMTHOH
cpene.

52.00wwas xapaktepucTuka Teopud Makcsesna.

53.IlepBoe ypaBHeHHe MakcBerna.

54.Tok cmeuteHust. Bropoe ypaBHeHue Makcgena.

55.Tperbe v ueTBepTOE ypaBHeHUst MakcBesa.

56.1TonHas cucrtema ypaBHeHui MakcBensa uisl 31€KTPOMAarHUTHOTO MOJsL.

Konebanusi v BOJIHDI
57.1'apmoHHuecKHe KonebaHus.
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58 . MexaHuyeckue rapMOHHUYECKHe KosebaHus.

59.CB00OOIHBIE rapMOHHYECKHE KOJIeOaHHs B 3JIEKTPUYCCKOM
KoJieDaTe/IbHOM KOHTYpe.

60.CnoxxeHne rapMOHHYECKHUX KONeOaHUH.

61.3aryxatougue KonedbaHus.

02.BbIHYKAEHHbIE MEXaHUYECKHE KOJeOaHUsI.

63.BbIHykAeHHbBIE dJIeKTpHUECKHEe KoleDaHus.

64.Ilponosbuble M nonepevHbie BOJIHbI B YIPYTOi cpee.

05.¥YpaBHeHHe Oeryuiei BOJIHBI.

66.da30Bas CKOPOCTb U IHEPTHUsl YIIPYTHX BOJIH.

67.1lpuHuuMn cyneprno3uuuu BoH. [ pynnosasi CKOpocTb.

68.Mnurepdeperunst BosiH. CTosUHE BOJHBI.

69.0¢¢exr [lonaepa B akycTHKe.

70.CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH.

71.9Heprus 371eKTPOMarHUTHLIX BOJIH.

72.V3ny4eHue 371eKTpOMarHuTHBIX BOJIH.

73.11lkana 31eKTPOMarHMTHbIX BOJIH.

74.0OTpakeHHe U NpesIoMJIeHHE IEKTPOMArHUTHBIX BOJIH HA FpaHulie
pa3aena ABYX JAMAIEKTPHUECKHX Cpel.

75.2¢¢pext Jlonnepa amst 31eKTPOMArHUTHBIX BOJIH.

OntHka

76.3aKkoH NPSAMOJIMHEHHOTO paclpoCTpaHEeHHUsl CBeTa. 3aKOH He3aBUCHUMOCTH
CBETOBBIX JIyuel. 3aKOH OTpakeHHs cBeTa. 3aKOH MpeJIOMJICHHS CBeTa.
3aKoH oOpaTMMOCTH CBeTOBBIX Jyuel. [lokasarens npenomieHus.
[lonHoe BHyTpeHHee oTpakeHue.

77.Teopust ucTeueHUs!, BOJHOBas TeOpHs. 3aBUCUMOCTL MEK/1y roKa3areseM
MPEJIOMIJICHHSI U CKOPOCTBIO CBETa B BellleCTRE.

78 I Tpunumn depma. OnTuyeckas J1JIHHA MYTH.

79.CxopocTh cBeTa. AcTpoHoMHuueckue HadmoaeHus Pémepa. Onpenenenue
CKOpOCTH cBeTa no adbeppauuu cseta bpeanu. OneiT @uzo. OnsiT Oyko
1 ®uzo. OneiT MaiikenbcoHa.

80.CBeToBoil noTok. dyHKUMSA BUAHOCTH.

81.MoToMeTpUueCKHe BETHUMHBI U UX €JJHHUIIBI.

82.OcHOBHBIE TOHATHS M oNpejesleHUst (FOMOLEHTPUYECKHH TYYOK,;
acTUrMartuyeckas  pasHOCTb;,  TOYEYHOE  MJIM  CTUIMATHYeCcKoe
u3o0paxeHue; JIeHCTBUTEIBHOE U MHUMOE M300pakeHUs; CONpsKeHHbIe
TOYKH; ITPOCTPAHCTBO MPEJIMETOB U MPOCTPAHCTBO H300pakeHU ).

83.LlenTpupoBannas  ontuueckas  cuctema. @okycel.  @oxanbHbIe
MJIOCKOCTH. JIuHelHoe yBenuueHue. [71aBHble TOYKM M TJIABHbIE
niockocTH. Ontuueckas cuna. ®opmyna HetoTona.

84.IlpononsHoe  yBenuuenue. VYrnopoe yBenauwdenuwe. CBA3b  MEXIY
JIMHEHHBIM, MPOJIOJIBHBIM M YITIOBBIM YBEITHYEHHSIMH.
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85.CnoxeHue ontuueckux cucrteM. OnrTudeckas CHCTEMA CYMMAapHOJ
cucrteMbl. Popmysia KapAMHANBHBIX MJIOCKOCTEH CyMMapHOH CHCTEMBI.

86.I1penomnenne Ha cdepuyeckoi nosepxHocTH. IlapakcuanbHbie JTyuH.
Teopema Jlarpanka-I"enbMronbua.

87.Jlunza. Tonkas nun3a.

&8.IlorpetHoctu onruyeckux cucteM. OnTHyeckre npuGopel.

89.CsetoBas BoaHa. MurteHcuBHocTh cBeTa. CBSI3b MEkKIY WHTEHCHBHOCTBIO
CBETa U aMIUIMTY/IOH CBETOBOH BOJIHBI.

90.MutepdepeHumst cBeTOBbIX BOIH. [IpOJOIKHUTENBHOCTL LYra BOJIH.
Onruueckas pazHocTh xo/a. 3epkana @penens. bunpuzma Openens.

91.Murepdepenuns mHorux BosiH. BekTopHas jauarpamma. YcjaoBHS 14
rJIaBHBIX MAKCUMYMOB U MHTEP(EepeHUHOHHBIX MUHHUMYMOB.

92.1lpunuun Ntoiirenca — Mdpenes.

93.30Hb1 Mpenend. OG0CHOBaHKE ¢ TOYKH 3pEHHUs BOJHOBOH ONTHKH 3aKOHA
NPAMOJIMHEHHOIO paclipoOCTPaHEHUs CBETa.

94. Jludpakums @peHens oT NpoCcTeHIIMX NIperpa.

95. lnppakuns @payHrodepa oT 11e1 U Ha KPYTJIOM OTBEPCTHH.

96./ludpakuimonHas perierka.

97.Jludpakums Ha NpoCTpaHCTBEHHOM pelieTkKe.

98.I"onorpadus.

99. ducnepcus cBeta. HopManbnas u aHoManbHas THCIIEPCHH.

100. ['pynrioBasi CKOPOCTb.

101, Kiaccuueckas 2JIeKTpOHHas TEOpHs THUCIIEPCHH CBETA.

102, Tlornoulenue ceera. 3akoH byrepa-Jlambepra. 3akon bepa.

103. PaccessHue cBeta. Paccesnue B MYTHBIX cpeaax.  PaneeBckoe
paccesiHue.

104, Tlonspusanus cBeta Npu OTPAKEHUH W NPEJIOMIICHUH HA FPaHULIe
paszena IByX AUINEKTPUUYECKHX Cpe/l.

105.  JIBo#HOe nyyenpelioMIeHHe.

106.  HurepdepeHuHs NOAIPUZOBAHHOTO CBETA.

107.  HckyccTBeHHas onTHYecKas aHH30TPOIMMSL.

108.  Bpaulenue ninockocTt nojisipuszauni. 3akod buo.

109.  Tennosoe uznyuenue. 3akon Kupxroda.

110.  3axkoHbl Crepana—DboabsiimMana u Buna.

I11.  ®opmyna [nanka.

KBaHToBas ¢uzuka

112, ®ortosddext, ero Buasl. Popmyna DitHiureina s pororddekra.

113.  ®dotons! ux 3Heprus U umnynsc. Ipdext Komnrona.

114, Onwit JleOenera. /laBnenue caeTa.

115, Jlnuna Bonnsl ge bpoiins.

[16. Tlpunuun HeonpenenéuHoctH ['eiizenbepra.

117. Bonnosaa ¢ynkuus M e€ Qusnueckuit cMmbica.  YpaBHeHHe
Lpeaunrepa.
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118.  TyHHenbHbIH dpdeKT. DNeKTPOH B NOTEHLHATLHOH sMme.

119.  Mouens atoma Tomcona. OnwiT Pesepdopna. [lnanerapnas monens
atoMma.

120.  Tlocrynarst  bopa. BeiBoa cepuansHoit  Gopmyinel.  @opmyina
banemepa nig criexktpa Bogopoa.

121, CrioHTaHHOE M BbIHYKJIEHHOE u3nyueHue. [lpuHumn paboTel
N1a3epoB.

122, Bwae!l nazepos. [lpunuun padorse! rejini-HeoHOBOTO, pyOHHOBOIO H
MOJYITPOBOJAHUKOBOIO JIa3€pPOB.

Slnepnasi husznka.
123.  EcrecTBeHHas pajMOaKTUBHOCTbL W €€ 3akoHOMepHocTH. [IpaBuia
cMellleHus. YpaBHeHus alb(a- 1 Oeta-pacriaaa. [lepuon nonypacnana.
124.  Peakuuu nenenuss v cuntesa. Jledekt Maccbl M 9HEprus CBS3H.
Kpurnueckas macca.

125.  DaemeHTapHbIe YaCTHLIbI.

126. HMouuzupylolnMe H3IydeHUss U WX XapakTtepucTuku. Kocmuueckue
JIYUM, UX COCTaB U XapaKTepHCTHKHU.

10 MeToanveckue peKoOMeHAAUMH UIA OOYYalMHXCH 10 OCBOEHHIO
JAHCHHIIMHBI

M3yuenune aucuuniuibl  «®Duszuka» opraHuszyercs B BHIE JIEKIHH,
MPAKTHYECKUX 3aHsTHH, J1aboparopHbix padoT M camMOCTOSTE/IbHOW padoThl.
[TpoaoAUTENNBHOCTD M3YUEHHMS JIMCUMIUIMHBI — JIBa cemecTpa. YpOBEHb U
KayecTBO 3HAHUH O00yYaloUMXCs OLEHMBAIOTCS 110  pe3yibTaTaM BXOJHOIO
KOHTPOJIA, TEKYILEr0 KOHTPOJISA YCIIEBAeMOCTH U NTPOMEKYTOYHOH aTTecTalluu 1o
MTOraM OCBOEHHS JAMCLIMITIMHBI B BU/1€ 3a4éTa ¢ OLIEHKONHH 2K3aMeHa.

Jlekuusi — ocHOBHasg QopMa CUCTEMATHYECKOro, T10C/I1e/10BaATEILHOrO
YCTHOIO M3JI03KeHHust yueOHoro Marepuana.Urenue JexuMil, Kak [paBHIIO,
OCYUIECTBAACTCS Haubouee npogeccuoHalIbHO MO/IFOTOBIIEHHBIMH

npernojapatesiMu yHuBepcuTeTa. OCHOBHLIMHU 3aa4aMH JEKUHHA SBASIOTCS:

— O3HaKOMJIEHWEe OOyYalolMXcs ¢ UeJsSMH, 3adadyaMH M CTPYKTYpoOil
M3y4aeMOH JIMCIIMITJIMHBI, €€ MECTOM B CHUCTEME HayK W CBS3SMH C JIPYTHMH
JIMCLMTIIMHAMH,

— M3J0’KEeHHE KOMIIJIEKCa OCHOBHBIX HAaYUHBIX MOHATHI, 3aKOHOB, METO/10B,
MPUHILIUIIOB JaHHOH JHUCLIUIIIUHBI;

Jlekuuyu MOTHBHUPYIOT 0Oydarollerocsi Ha CaMOCTOSITENIBHBIH TOHUCK H
M3y4YeHHE HAaYYHOH U CrelMalbHON JIUTEpaTypbl U APYTUX HCTOYHHUKOB M0 TEMaM
JTUCUMIIHHBI, OPUCHTHPYIOT Ha BbIABICHHUE, (OPMYIUPOBAHHE W MCCIIIOBAHHE
HanOosiee aKTyallbHbIX BOTMPOCOB W MpoO/eM (PU3HKU. 3HAUYUMBIM (aKTOPOM
MOJIHOLIEHHOW M TIJIOJIOTBOPHON padoThl 00ydYaKIIerocss Ha JCKUHH sABJISETCA
KyJabTypa BeJeHust KoHcnexkra. Ciywias JIeKuuro, HeoOXO0/JIMMO Hay4dHTbCs



BBLIJICJIATE U (DUKCHPOBATH €€ KIIF0UEBble MOMEHTBI, 3aMUChiBas UX DoJice YeTKO U
BbIIENAsT KaKUM-/1Mb0 criocoboM u3 obiuero tekcra. Kpome Toro, HeoOXoaumo
HAY4YHUTLCA JleJlaTh IOHATHbIE [UIs OOydarollerocss COKpalleHUS MpHU 3aIlucH
TEKCTa JEKUHH U CTPEMUTLCS OCBOMThL OBICTPYIO MaHepy MUcbMa U pyOpUKaIuio
mMaTepuana.

MHTepakTUBHbBIE JIEKIIMK MPOBOAATCS B opme MpodIeMHbIX Jekiuid. B xome
MpoOJIeMHON JIEKIMH MpEerojaBaTelb BKJIIOYAET B MPOLECC H3JIOKEHUS Marepuala
ceputo npodiIeMHbIX BOMpocoB. Kak NpaBuiio, 3TO CIOXKHBIC, KJIIOYEBbIE IS TEMBI
Boripockl. CTyAEHTbI NPUIJIALLIAIOTCS JUIS Pa3MbIIIICHUH H IMOMCKY OTBETOB Ha HHUX
Mo Mepe MX IOCTaHOBKM. THIoBas cTpykTypa mNpoOJeMHOH JEeKLIMH BKIIOYaeT:
Co3JlaHWe TpoOJIEeMHONH CHUTyauMu 4epe3 [MMOCTAHOBKY YueOHOWH npoblieMbl;
KOHKPETHU3aLMIO DTOH MNpoOJeMbl, BBIIBWKEHHE THUIOTE€3 [0 €€ PelICHUIO;
MBICJIEHHBIH ~ DKCMEPUMEHT 110 [POBEPKE  BBIJBMHYTBIX  TMIIOTE3; [POBEPKY
Cc(hOpMYJIMPOBAHHBIX  TUIOTE3, MOAOOP  aprymMeHToB M (akToB I HX
[MOJTBEPKACHUS; (POPMYITHPOBKY BBIBOJIOB; MMOJBEJACHHE K HOBBIM MPOTUBOPEUHSM
WJIM TIEPCTIEKTHUBAM M3Y4YeHHs MOCJEAYIOUIEro MaTepuala; BOMpOochkl A oOpaTHOH
CBA3M, MOMOTAIOLIME KOPPEKTUPOBAThb YMCTBEHHYIO JEsITeJIbHOCTh CTY/ICHTOB Ha
Aexkuuu. B xoae npoOiieMHON NEeKUHH NPOBOJMUTCS JAUCKYCCHS TI0 aKTyallbHbIM
BOITpOCaM.

[TpakTnueckne 3ansATHS 10 jaucuMnianHe «DU3MKa» MPOBOAATCS B
COOTBETCTBUM ¢ YyueOHO-TeMaTHYECKUM TUTAHOM 1O OTAeNbHBIM rpynmaM. [lensb
MPaKTHYECKUX 3aHATHH — 3aKpernuTb TeOpeTHUYECKUE 3HaHWs, [10JyYeHHbIe
CTYJICHTAMM Ha JIEKUMAX W B pe3yibTare caMOCTOSTEILHOIO M3YUYEHHUs
COOTBETCTBYIOLUX pa3/eioB PEKOMEH/YEMON JIUTepaTyphl, a TakKe NMpHoOpecTH
HavyalbHble [IPAKTUYECKUE HABBIKM aHaiu3a HadJoaaemMbix  (PU3HMYECKHX
SABJICHUM.

Tembl nMpakTHYECKHX 3aHATHH 3apaHee cooOWIAKOTCs 00ydarolHUMes TS
TOro, 4YTOObl OHM HMENH BO3MOXKHOCTb ITOJArOTOBUTHCS W npopaboTaTh
COOTBETCTBYIOLLME TEOPETHYECKHE BONPOCHI JUCHMIUIMHBI. B Havyane kaxloro
NPaKTUYECKOTO 3aHATHS MPEro/aBaTe/ib KPaTKo JIOBOJMT /10 o0yyaroluxces 1eb
M 3a]a4d 3aHATHS U cooOuIaeT 00ydalouMMcs OCHOBHBIC 3aKOHbI HEOOXOIUMBIE
JUTS pelIeHus 3a/1a4 Ha 3aHATHH.

B pamkax mnpakTH4eckoro 3aHATHS 0OyualollMecs pelialT 3a1add |
pa3OMparOT  MpPaKTHYECKHEe 3ajJauyd  caMOCTOATENbHO MM  TpU  TMOMOIIH
npenonasarenst.  IlpernogaBaresns  BbICTynaeT B pONM  KOHCYJILTAHTA,
OCYIECTBIISIET KOHTPOJIb MOJIYH4E€HHBIX 00y4alOUIMMHUCS PE3YJILTATOB.

MHTEpakTUBHLIMH  ABIAIOTCA TNpPaKTHYECKHEe 3aHATHST B (opMe MeToaa
pa3BHBalollleics Koomnepauuu (peweHue 3ajad B rpynnax ¢ MocjJe/lyHIumM
o0Cy &K IeHUEM ).

OtcyreTBre oOyuarolmMxest Ha 3aHATHIX WIM MX HEaKTHBHOE y4acTHE Ha
HUX  MOKeT OBbITb  KOMIIEHCHUPOBAHO  CAMOCTOSITEBHBIM  BBITIOJIHEHHEM
JOTNIOJIHUTE/ILHBIX 3aJaHUH U TIPEACTABIICHUEM UX Ha MPOBEPKY IMpEroaaBaTelIio.
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Jlaboparopuble paboTbl MPHU3BAaHBI Pa3BUTh HABBIKH IKCIIEPUMEHTATLHON
Guzndeckoil aesTeNbHOCTH O0Y4YaIOIMXCS, a TaK)Ke 3aKpenuTh (PU3MYEeCKHe
3HAHHA ONBITHLIM NMyTEM. B mporuecce nadbopaTopHbIX padOT CTYyAEHThI TPOBOJISAT
CaMOCTOSITEIbHOE O3HAKOMIIEHME C TeOpHel, Jexalled B OCHOBE H3Yy4aeMoro
SBJICHHSA HCIONB3YA MeToAuveckue rnocodus. Ha 3awstusx nabopatopHble
padoTBLl  NPOBOAATCA B MPHUCYTCTBHU  Ipenojasare/isi, KOHTPOJIUPYIOIIETo
MPOLECC HUX TMPOBEJAEHHUS W KOHCYJIbTUPYIOWIEro crylaeHToB. [lo pesynbraram
MpoBe/ieHust padboT CTyAeHTaMH O0(OpMIISETCS OTYET U TIPOBOJAMTCS €ro 3alluTa.
B npouecce 3ammthl oT4éTa no nadopatopHoit pabote rpenojasareiib IpOBEpsSeT
3HaHHWE OCHOBHBIX 3aKOHOB, Ha KOTOPbIX Oasupyercs u3zydyaemMoe sBJeHHe, a
TAK)Ke T[PaBUIBHOCTbL W CAMOCTOSITEJILHOCTh HalMcaHWe oTuéra, a TaKkke
MPOBOJANTCS AMCKYCCHSL.

[lessto camocToATeIbHONH paboThl 00YHAIOIIMXCS MTPH U3YUEHHH HACTOsIeH
y4eOHONH AUCLUMIUIMHBI SBIIIETCS BbIpadOTKAa UMM HABBIKOB padOThl ¢ HAYYHOU U
y4eOHOH JuTepaTypoil, a Takke pazBUTHE Yy OOYydalolUIMXCst YCTOHYHBBIX
CMOCOOHOCTEN K €aMOCTOATEILHOMY M3YUYECHMIO M 00paboTKe ToJydyeHHOH
HH(popMaIIUH,

B npouecce camocrosTenbHoi  padoThl  o0yvarouiuiics  J10JKeH
BOCIIPHHHUMATb, OCMBICIIMBATB M YIUIYOJIsiTh MoJiyyaemyo HHpOpMauMio, peraTh
MpaKkTHYeCKHe 3ajayd, MOJrOoTaBIUBaTh JOKJIAJbl, BBITOJHATL JIOMalLHHE
3ajlaHus,  OBJAAeBaTh  MPO(ECCHOHANIBHO  HEOOXOJMMbBIMU  HaBBIKAMH.
CamocrostensHas  padorta  oOywatoulerocss  BecbMa  MHOrooOpasHa  u
coaepkatenbHa., OHA BKIIOYALRT ClIE/IYHOIIHE BU/IbI 3aHSATHIA:

—  CaMOCTOSITENIbHBIA  110/100p, UW3y4eHHEe, KOHCMEKTHpOBaHHWe, aHaJlM3
yueOHO-METOAMUCCKON M Hay4dHOH JMTeparypbl, MNEPHOJAMYECKUX HAYUHBIX
H31aHuH,

—MHIMBMIYyallbHass TBOpYeckas padoTa M0 OCMBICJCHHIO CcoOpaHHOH
MHpOPMALIMK, TMPOBEJACHUIO CPAaBHUTEILHOTO aHalM3a M CHHTE3a MaTepualloB,
MOJIYUEHHBIX M3 pa3HbIX  WCTOYHUKOB, HHTEpNpeTauuud  HH(OpMalMH,
BbIIMOJHCHHE JJOMALIHUX 3a/1aHUH;

— 3aBeplIAKOLLMI dTall caMOCTOSATE/IbHOH padoThl — MOJArOTOBKA K cjaye
JK3aMeHa 110 JUCUMIUIMHE, Mpeanojaraiomas UHTerpauuo 1 CUCTEeMaTH3alHIo
BCEX MMOJIYYEHHBIX NPU U3YYEHUHN YUeOHOH THCLUMITIMHBI 3HaHUH.
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Pabouas mporpamMma AMCIMIIIMHBI COCTaBJIeHAa B COOTBETCTBHHM C TpeGOBaHHSIMHU
®I'OC BIIO no nHampasneHuto moxarotoBku 162001 «Ikcrulyataums BO3LYMIHBIX
CyZIOB M OpPTraHHU3alUs BO3IYIIHOTO JIBHIKEHUS.

IIporpamma paccMoTpeHa W yTBep KJIeHa Ha 3aCE€NaHuU xadenper Ne 5 «Duznku
U XUMHU»

« TH 0»n  &F 2018 rona, mpotokon Ne & .
Pé3p360TImKH:

/ e -
K.(.-M.H. 3 //M Tumodeen B.H.

=
(yuenas cmenenw, yuenoe 3ganue, Gayunus u UHUYUATBI PAspaboOMyuKos)

3aBeJ_‘(y}0mHﬁ kadenpoit No5 « DU3UKH U XUMHK»:

n.d.-M.H., podeccop G 7’%&’ '74-( Ap6y3oB B.I.

(yuenas cmenenv, yuenoe 3eanue, pavunus u unuyhars Pazpabomiuxos)

HporpaMMa coriaacoBaHa.

Pyxoeoaurens OIIOIIT

JI.T.H., JIOIIEHT, C.H.C. HYFE . ~ Tapacos B.H.
(yuenan cmenens, yuenoe 36anue, pavuiua u unuduans pyrogodumens OITOIT)

IIporpamma paccMoTpeHa M onoOpeHa Ha 3acelaHud Y4yeOHO-METOIHYECKOro
coBeTa YHuBepcHuTeTa «14» deBpanst 2018 rona, mpotokos Ne 5.



