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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu kapeapel Duznku

[Iporokonm ot 20 . Ne

3aB. kadenpoii I[.M.ﬁonryun/m

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojiy Ha 3aceqanuu Kapeapsl Du3UKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii .M. donarymux

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu Kadeapsl DOu3nku

[Iporokonm ot 20 1. Ne

3aB. kadenpoit I[.M.ﬁonrynn/m

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acenanuu kadeapsl Du3nku

IIporokom or 20 . Ne
3aB. kadeapoii M. Jonrymux

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojly Ha 3acefjaHuu Kapeapsl DPuznku

[Iporokom ot 20 . Ne

3aB. xadenpoit I[.M.ﬁonrynnxm




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu oCBOGHUSI TUCHUIUIUHBI «DU3UKay SBISIIOTCS: OBNaZieHHEe 0a30BbIMU
3HAHUSAMU OCHOBHBIX (DU3MUECKUX 3aKOHOB U METOJIOB KJIIACCUYECKOM U COBPEMEHHOM
(bU3HUKY 17151 TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIeI0OBAaHUS U PELIeHHs 3a/1ay,
BO3HUKAIOIINUX MU AalibHElIIeM 00y4eHUH U B TIOCeAyIoIIel npodeccuoHalbHON
NeSITENIbHOCTH.

OTHU 1eNu JOCTUTAIOTCS B X0/1€ BBIMOJIHEHUSI CISAYIOUINX 3a/1a4:

— O3HaKOMJICHHUE CTYICHTOB C COBPEMEHHOMN (hPM3UYECKOM KapTUHOM Mupa, ¢
OCHOBHBIMH KOHLIETIIIUSIMU, MOJICIIIMU, TEOPUSIMH, OMUCHIBAIOIIUMHU MTOBEIeHHE O0BEKTOB B
MHUKpPO-, MaKpO- U METaMUDE;

— IpUOoOpeTeHE HaBBIKOB YKCIIEPUMEHTAIBHOIO UCCIIEIOBAHUS (PU3NUECKHUX
MIPOLIECCOB, OCBOCHHE METOJIOB MOIYUYEHHS U 00pabOTKH SMIUPUUYECKOIN HHpOpMaLny;

— U3y4eHUE TEOPETUUYECKUX METOO0B aHanu3a GU3NYECKUX SIBJICHUH, pAaCUETHBIX
MIPOLEAYp U aIrOPUTMOB, HanboJIee MUPOKO MPUMEHSIEMbIX B (pU3UKE;

— OCBOEHHUE METOIOB IMOJIyuYeHUsI U 00pabOTKU SMIUPUIECKON HH(POPMALINY;

— ¢opMUpOBaHKE y CTYJIEHTOB €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS, KYIbTYPHI
MBIIJICHHS], pa3BUTHE CIIOCOOHOCTH K 00O0OIIEHHIO, TOCTAHOBKE 33/1a4 M BHIOOPY IyTel ee
pelIeHus.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucturuimaa Ou3nka BXOAUT B 0053aTEIBHYIO YaCTh YY€OHOTO TUIaHa
00pa3oBaTeIbHON POTrPAMMBI.

JJis u3ydeHust JUCIUTUTMHBI HEOOXOIUMBI 3HaHUS (YMEHUS, BIIAJICHU ),
c(OpMUPOBAHHBIE B pE3yJIbTAaTE U3YUEHUS AUCIUILINH/ PAKTUK:

I[I/ICHI/IHHI/IHa «Dusukay BXOOUT B 6330By'}0 qacTb MaTEMaTU4YCCKOIro u
€CTeCTBEHHOHAYYHOTO [IUKJIA TUCIMIINH 00pa30BaTeIbHOIO CTaHAapTa OaKalaBpHara.
Jlns n3y4eHust TUCUUIUIMHBI HEOOXOIUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(hOopMHUPOBAHHBIC B PE3YIbTATE U3YUCHUSI CICTYIONTUX Pa3/IeIOB MAaTEMATHUKH, MTOTYyYEHHBIX

B 00111€00pa3oBaTeIbHOM mIKoJe: AudpepeHnnanbHoe 1 HHTETpaTbHOE UCUNCIICHUE,
muddepeHanbHbple ypaBHEHHS, BEKTOPHBIN aHamu3. M3 MIKOJIBHOTO Kypca XUMHUH
HE00XO0IMMO 3HaHUE CIIETYIONINX Pa3/IeoB: IEPUOIUYECKasi CHCTEMA HIIEMEHTOB U €€
CTPYKTYypa, CTPOCHHE aTOMa, JIEKTPOHHBIE B JICKTPOHHO-Tpaduueckre hopMyIIbl
OJICMCHTOB, OCHOBHBIC 3aKOHBI XUMHWH, DJICKTPOXUMMUAL.

3HaHus (yMEHUs, BIa/I€HUs ), TOTYYESHHbIE IPU U3yUYE€HUHU JAHHOMN JTHCHIUTIIMHBI
OyayT HEOOXOAUMBI JJIsl U3YUYE€HUS JUCIUILINH/TIPAKTHK:

HauepratenbHas reomMeTpusi 1 KOMIObIOTEpHAs rpaduka

Xumus

BBenenue B HanpaBieHue

Jlorvka B pelIeHNH TEXHUYECKUX 3314

dunocodust

Teopus perenust U300peTaTeNbCKUX 3a/1a4

OcHoBbI TpubOIOTUN

IIponBukeHME HAYYHOU IPOLYKIUU

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOYJIs) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHHu sl

B pe3ynbrate ocBoeHuUs qucHMILIMHBL (MOayisl) «®Pu3nka» o0ydaromuics J0JKEeH
o0safaTh CIEAYIOMMMU KOMIIETEHIIUAMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHXKCHUA KOMIICTCHIIN




OIIK-1 Cnoco0OeH NpUMEHATh €CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIC 3HAHHSI, METOIbI
MaTEeMaTHYECKOr0 aHAIN3a U MOAEIHPOBAHUS B IPOPECCHOHATBHON e TeIbHOCTH;

OIIK-1.1 PemaeT cranmapTHbie npodeccuOHAIbHBIE 33/1a4H C IPUMEHEHUEM
OOLIEMH)KEHEPHBIX 3HAHUM
OIIK-1.2 [TpuMeHsieT MeToAb! MOAETUPOBAHUS U MATEMaTUYECKOIO aHAIN3a JUIs

PpCUICHUA 3a/1a4 B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTHU




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABISIET 12  3aueTHBIX eauHull 432 akaj. 4acoB, B TOM

qHce:

— KOHTaKTHas pabora — 27,2 akaj. 4acoB:

— ayuTopHas — 22 axkaj. 4acos;

— BHeayAuTopHas — 5,2 akKaJl. 4acoB;

— camocTosTenbHas pabora — 387,4 akaJl. 4acos;

— B popme npakTudeckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3Kk3aMeHy — 17,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa = dopma TeKyIero
Pasien/ Tema 9 (B akan. 4acax) g E‘ Bun 5 KOHTPOJISI Ko
T — > g O | caMOCTOATENLHOM | ycreBaeMOCTH 1 R—
g g paboThI MIPOMEKYTOUHOH
Tex. mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | U &
1. Mexanuka
IMpopaboTka
JIEKLHI, U3y4yeHue
TEOPETUYECKOTO
MaTepHaa,
MOJITOTOBKA K
1.1 Kunemaruka u BBIIIOJIHEHUIO U Brinmonnenue
JUHAMUKA MTOCTYNATEILHOTO 0,25 1 10 o0OpaboTka KOHTPOJIbHOM
Y BPALATEIBLHOTO JBUKEHHUS pe3yJIbTaTOB pabotst Ne 1
1a00paTOPHBIX
pabor, perieHue
WHAMBUAYAJIBHBIX
KOHTPOJIbHBIX
pabot
[IpopaboTka Beinmonnenue n
JIEKIUH, U3y4YeHUe 3ammTa
1 TEOPETUYECKOTO nabopatopHoi
MaTepuana, paboThI
MHOJATrOTOBKA K Nel"ITpumenenue
1.2 3akoHBI COXpaHEHUS B 02 BBITIOJIHCHHIO 3aKonon
MeXAHIKE .25 2 1 12 00paboTka COXpaHeHUs s
pe3yIbpTaToB orpeJieNICHUs
11a00paTOPHBIX CKOpOCTH I10JIeTa
pabort, perieHue mynu".
WHIIUBUIYaTIbHBIX Beimnonnenue
KOHTPOJIBHBIX KOHTPOJIbHOM
pabot pabotsr Ne 1
[TpopaboTka
1.3 Mexanneckue JEKIUH, U3y4eHue BI:IHOJ'IHCHI/I?
COCGAHMS 1 BONHEL 0,1 1 10,6 | TeopeTHueckoro KOHTPOJIbHON
MaTepHana, paboTsl Ne 1
MOJI'OTOBKA K




BBIIIOJIHCHUIO U

0o0paboTka
Ppe3yIIbTaToB
11ab0paTOPHBIX
paboT, pelieHue
WHUBUAYaIbHBIX
KOHTPOJIBHBIX
pabor
HWroro no pazaeny 0,6 3 32,6
2. MonekynsapHas Gpu3uKa 1
TEPMOJANHAMHKA
ITpopaboTka
JIEKLUi, U3ydeHue
TEOPETHYECKOTO
Marepuana,
MOATOTOBKA K
2.1 Cratuctuueckas Gpusuka BBIIIOJIHCHUIO U Brinonnenune
U MOJIEKYJISIpHO- 0,15 1 40 obpaboTka KOHTPOJILHOH
KUHETHYECKask TEOpUsl pe3yabTaToB paboTst Ne 1
71a00PaTOPHBIX
pabort, perieHue
WHIUBUAYaIbHBIX
KOHTPOJIBHBIX
pabor
IIpopaboTka
HeKHEIﬁp M3VUCHIE Brinonnenue n
» 13y 3amuTa
TEOPETHYECKOTO .
MATCPHALA nabopaTtopHOn
P ’ paboter Nel4
MOATOTOBKA K "
Ompenenenne
BBIMIOJIHEHUIO U OKA3ATEILs
2.2 TepmonuHaMUKa 0,25 1 40 obpaboTka
anuabatsl Y
pe3yJIbTaToOB
meroznoM Knemana
1a00paTOPHBIX "
aboT, penieHne u Jlesopwma.
P P Brinonnenne
WHIUBUAYATbHBIX N
KOHTPOJIBHON
KOHTPOJIbHBIX W
paboter Ne |
pabor
HWroro no pazaeny 0,4 2 80
3. BoiHOBas ¥ KBAaHTOBAsI ONTHKA
IIpopaboTka Brinonnenue u
JIeKUUH, U3ydeHUEe 3aImuTa
TEOPETHYECKOTO JTab0opaTOPHOI
Marepuarna, pabotsr Ne34
MO/ATOTOBKA K "Omnpenenenue
3.1 Mrepdepenis i BBITIOJIHEHUIO U JUIMHBI CBETOBOH
: poep 0,25 05 | 39 06paboTka BOJHBI 1
I(paKI¥st CBETOBBIX BOJH
pe3yJIbTaToOB XapaKTePUCTHK
11a00paTOPHBIX JU(paKIOHHOMN
pabor, pemeHue pemreTku".
WHIUBUAYaJTbHBIX BeimonHeHne
KOHTPOJIBHBIX KOHTPOJILHOH
pabor paboTsr Ne 1 "
IIpopaboTka
JEKIUH, U3y4eHne Brimonnenune
3.2 KBaHTOBas ONTUKA 0,25 0,5 40,4 | TEOpeTHIECKOTO KOHTPOJIbHOM
MaTepuarna, paboter Ne 1

IMOJATOTOBKA K




BBIIIOJIHCHUIO U

0o0paboTka
Ppe3yIIbTaToB
11ab0paTOPHBIX
paboT, pelieHue
WHUBUAYaIbHBIX
KOHTPOJIBHBIX
pabor
HWroro no pazaeny 0,5 1 79,4
4. DNeKTpUIeCTBO U MAarHETU3M
ITpopaboTka
TEKIUH, n3y4eHne
TEOPETHYECKOTO
Marepuana,
MOATOTOBKA K
4.1 DnexTpocraTHyecKoe BBITTOJTHEHUIO U Brimonnenue
oJIe B BaKyyMe U B 0,25 0,5 15 o0paboTka KOHTPOJIbHOM
BEILIECTBE pe3yabTaToB paboTst Ne 2
11ab0paTOPHBIX
pabor, pelieHue
WHIUBUAYaIbHBIX
KOHTPOJIBHBIX
pabot
Brimonnenue u
IIpopaboTka 3aIuTa
JIEKLHI, U3y4yeHue nabopaTopHO
TEOPETUIECKOTO paboTsr Ne24
MaTepHuana, "Pacmupenue
MOATOTOBKA K npeziesia H3MEepPEeHus!
4.2 TIoCTOSHHBIIA BBIIIOJTHCHUIO U aMIepmMeTpa u
o 0,25 0,25 10 006paboTka BOJITMETpA
AIEKTPUYECKHUN TOK .
pe3yJIbTaToOB MIOCTOSTHHOTO TOKa".
71ab0PaTOPHBIX BrimosaeHne
padoT, pereHne KOHTPOJIBHON
HMHIWBHUYAJIbHBIX pabotsr Ne 2
KOHTPOJBHBIX "DNeKTPUUECTBO U
pabor MarHeTU3M.
Bonnosas ontuka"
ITpopaboTka
JIEKIUH, U3y4eHue
TEOPETHYECKOTO
Mmarepuaa,
MOATOTOBKA K
BBITIOJTHEHUIO H BeimosHeHne
4.3 MarautHoe mnoJjie B o
0,25 0,25 10 06paboTka KOHTPOJIBHOM
BaKyyM€ U B BCIICCTBEC
pe3yJIbTaTOB pabotel Ne 2
71a00paTOPHBIX
pabor, penieHue
WHIANBUAYAJIbHBIX
KOHTPOJIBHBIX
pabot
IIpopaboTka
4.4 DrexTpomarmuTHas 025 028 5 JEKIUH, n3y4eHne BBIHOJIHGHI/IS
B — , , TEOPETHYECKOTO KOHTPOJIBHON
MaTepuarna, pabotsr Ne 2

IMOJATOTOBKA K




BBITIOJTHCHUIO U
00paboTka
Pe3yJIbTaToB
1abopaTopHBIX
pabort, pelieHue
UHJIMBHIYaJIbHBIX
KOHTPOJIBHBIX
pabot

ITpopaboTka
JIEKIIUH, U3ydIeHHE
TEOPETHIECKOTO
Mmarepuana,
MOJIrOTOBKA K

4.5 DnexTpudeckue BBINOJIHEHUIO U Beinonnenne
KOJIeOaHus U TIEPEMEHHBIN 1| 025 0,25 20 00paboTka KOHTPOJIBHOM
TOK pe3yJIbTaTOB paboter Ne 2
1abopaToOPHBIX
pabor, perieHue
WHUBUAYaTbHBIX
KOHTPOJIbHBIX
pabot
HWroro no pazaeny 1,25 15 70
5. KBanroBas, aToMHas U sifiepHas
¢dusnka
ITpopaboTka
JIEKLUH, H3ydeHne
TEOPETHIECKOTO
Mmarepuana,
MIOJTOTOBKA K
BBITIOJTHEHHUIO U Beinonnenue
5.1 KBaHTOoBasi MexaHHKa 0,25 0,5 30 o0OpaboTka KOHTPOJIBHOM
pe3yNbTaToB pabotsr Ne 2
nmabopaToOpHBIX
pabor, perieHue
WHIVBHIYaTbHBIX
KOHTPOJIBHBIX
pabot
[IpopaboTka
neKuEﬁp M3VUCHME Brmmonnenue n
» 13y 3amuTa
TEOPETHIECKOTO N
nabopaTtopHOH
MaTepHana,
1 paboTsr 42
MOJrOTOBKA K "
Ompenenenue
BBITOHCHHIO I KBaHTOBBIX YHCEI
5.2 ®usuka atoma 0,25 1 30 ob6paboTka
BO30YKJCHHOTO
pe3yNIbTaTOB
COCTOSIHUS aTOMa
71a60paTOpHBIX "
BoJOpoza".
pabort, perieHne
Beimonnenne
HHIUBUIYATbHBIX N
KOHTPOJIbHOU
KOHTPOJIBHBIX
paboter Ne 2
pabot
[IpopaboTka
JICKIMH, U3ydeHHe
TEOPETHIECKOTO
MATePHANA Brimonnenune
5.3 Snepnas pusuka 0,5 0,5 30 P ’ KOHTPOJIbHOM
IIOJTOTOBKA K
paboter Ne 2

BBITIOJIHCHUIO U
obOpaboTka
Pe3yNbTaTOB




1a00PaTOPHBIX
paboT, pelieHue
WHINBHIYaJbHBIX
KOHTPOITBHBIX
pabor

5.4 ®usunka dMeMEeHTapHBIX
YaCTHUIl K COBPEMEHHAs
(usnyveckas KapTHHA MHpa

0,25

0,5

354

IIpopaboTka
JEKIUH, n3y4eHne
TEOPETHYECKOTO
Marepuana,
MOJATOTOBKA K
BBITIOJIHCHUIO H
00paboTka
pe3yIIbTaToB
11ab0paTOPHBIX
pabor, pelieHue
WHIUBUAYAITbHBIX
KOHTPOJIbHBIX
pabor

Brinonnenue
KOHTPOJIBHON
pabotsr Ne 2

Hroro o pazneny

1,25

2,5

1254

Wroro 3a cemectp

10

387,4

OK3aMCH

HToro o aucumruimHe

10

3874

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu pa3aIMuHBIX BUIOB yueOHOM paboThl Hanbonee 3 PeKTHBHbIE
pe3yabTaThl OCBOSHHS TUCIUILIMHBI «DU3KKay NAl0T TpaJAUIMOHHBIE 00pa30oBaTeIbHbIE
TEXHOJIOTHH, TEXHOJIOTHH MPOOJIEMHOTO 00y4eHUs, UHTEPAKTUBHBIC TEXHOJIOTHH,
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOIOTUN OPHEHTUPYIOTCS HA OpPraHU3aIHIo
00pa3oBaTeNBLHOTO MPOIIECCa, MPEINOIArarolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEeHMYIIEeCTBEHHO Ha OCHOBE 00BsCHUTEIHHO-
WLUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTD CTYJIeHTa HOCUT B TaKUX
YCJIOBHSAX, KaK MPABHJIO, PEPOAYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIUs - OCIeI0BaTeIbHOE U3JI0KEHHE MaTepraa B
JTMCUUTUTMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IIPEMMYIIIECTBEHHO BEpOATTbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTeis).

CemuHap — O6ecenia mpenoaaBartessi U CTYIEHTOB, 00CYXK/IEHUE 3apaHee
MOATOTOBJICHHBIX COOOIICHU MO KaKIOMY BOIIPOCY IJIaHA 3aHATHUS C €IUHBIM ISl BCEX
MepeyHeM peKOMEHIyeMOol 0053aTeIbHON U TONOTHUTENLHOM TUTEPaTypPHI.

[TpakTHyeckoe 3aHsATHE, MOCBALICHHOE OCBOSHUIO KOHKPETHBIX YMEHHUI 1 HaBBIKOB
IO MPEATIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHBIMU
MaTepUuaIbHbIMU U UH(POPMAIIMOHHBIMU 00bEKTaMH, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX OOBHEKTOB.

2. TexHonoruu nNpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOTO Mpollecca,
KOTOpasi mpe/roiaraeT mocTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHNE YUYECOHBIX
POOJEMHBIX CUTYallUi JAJIs1 CTUMYJIMPOBAHUS aKTUBHON MTO3HABATENIbHON AEATEIbHOCTH
CTY/IEHTOB.

@DopMbI YUEOHBIX 3aHATHH € UCTIOIB30BAaHUEM TEXHOJIOTHH MTPOOIEMHOTr0 00y4YEHUs:

[TpobnemHas nekuus — U3JI0KEeHUe MaTepHaa, Ipernoiararolee MoCTaHOBKY
MPOOJIEMHBIX U TUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE Pa3IMYHBIX HAyYHBIX [TOJIXO/0B,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHbIE C PA3IMUHBIMU MOJIENIIMU UHTEPIIPETAL[IH
M3y4aeMoro Marepuara.

[TpakTryeckoe 3aHsATHE B POpPME MPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HanpaBJIeHHas Ha pelIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3ajauu, TpeOyromeil oT
CTY/IEHTa IPUMEHEHHS KaK HayYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUUYECKUX HABBIKOB.

3. VIHTepaKTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTeIbHOrO Mpoliecca,
KOTOpas MpernosaraeT akTHBHOE M HEIMHEHHOE B3aUMOJICHCTBUE BCEX YUaCTHHKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsI HUX 00pa30BaTEIbHOTO pe3ynbTaTa.
Hapsiny co cnennanu3upoBaHHBIMU TEXHOJIOTHSIMU TAKOTO POJA MPUHIUIT HHTEPAKTUBHOCTH
MIPOCIICKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHH.
HHTEepakTHBHOCTH M0/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOLIEHHUS B X0J1€
00pa3oBaTeNbHOIO Ipoliecca U, Kak CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBAIOLIEHCs
MH(POPMALIMOHHO-PECYPCHOM CPEIbI.

@DopMbI YUeOHBIX 3aHATHH C UCIIOJIIb30BAaHUEM CIEIIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALIUS (M3JI0’KEHHE MaTepHalia ¢ 3apaHee
3aIIaHUPOBAHHBIMH OIIMOKaMHM), IeKIUsA-0ecen1a, JeKIUI-TUCKYCCHsl.

CeMuHap-IuCcKyccus — KOJTICKTHBHOE 00CYKICHHE KaKOT0-JTH00 CIIOPHOTO BOTIPOCa,
po0GJIeMbl, BBISIBICHE MHEHUH B TpyIMIe (MEXTPyIIOBON AUAOT, IUCKYCCHUS KaK CIIop-
JTAaJior).

4. UudopmanioHHO-KOMMYHHKAIIMOHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTUN —
opranmsaiys 00pa3oBaTeIbHOro Mpolecca, OCHOBaHHAsI Ha TPUMEHEHUU
CHEIHATM3UPOBAHHBIX MPOTPAMMHBIX CpeJl U TEXHUYECKUX CPEJICTB PaOOTHI C



uHpopMaImen.

®DopMbl yUeOHBIX 3aHATHH C UCTIOJIb30BaHUEM HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlexusa-Bu3yanu3anus — U3JI0KEHUE COJICPIKAHMS COMMPOBOXKIACTCS MPE3CHTAINCH
(memoHcTparuen yaeOHbIX MaTeprajIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX
CUCTEMax, B T.4. WIUTIOCTPATUBHBIX, TpaUUECKUX, ayTUO- U BUACOMATEPHATIOB).

[IpakTrueckoe 3ansaTHE B (hOpPME MPE3CHTAIIUN — MPEJCTABICHUE PE3YJIbTaTOB
MIPOCKTHOM WJIM UCCIIEA0BATEIILCKOM NEITEIbHOCTH C UCIIOJIb30BaHUEM
CHEeIUaTU3UPOBAHHBIX MPOTPAMMHBIX CpeE.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEACTBA VIl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUITTUHBI

a) OcHoBHas JIuTepaTrypa:

1. Mexanuka: nocoOue o NoJAr0TOBKE U BBIMOJIHEHUIO Ta0OPATOPHBIX paboT
[DnexTponHsbIi pecypc] : yaebnoe mocodue /O.H. Boctpoknyrosa, B.B. Maspunckuii, H.1.
Mumenesa, FO.W. CaBuenko; MI'TVY. - Marautoropck : MI'TY, 2021 - Pexxum noctyma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&view=true

2. Beuepkun, M. B. llenu nocTossHHOTO TOKa: MPAKTUKYM 110 (PU3UKE : yaeOHOe
nocodue / M. B. Beuepkun, O. B. Kpuko. — Maruutoropck : MI'TY um. I'.11. Hocoga,
2022. — 81 c. — ISBN 978-5-9967-2300-3. — TekcT : 31eKTpOHHBIH // JIaHb : 371€KTPOHHO-
oubmuoteunas cuctema. — URL: https://e.lanbook.com/book/366005 (nata obparenus:
05.04.2024). — PexuM 10cTyma: s aBTOPHU3. MMOJIH30BATEICH.

3. CaBuenko lO. U. TTepemennslii TOK : 1abopatopHblil pakTukym / 1O. 1.
Casuenko, O. H. Boctpoknyrosa, H. 1. Mumenesa ; }O. 1. CaBuenko, O. H.
Boctpoknyrosa, H. U.MumeneBa ; MI'TY. - Marautoropck : MI'TV, 2018. - 1 asekTpoH.
omr. muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TexcT : 2IeKTPOHHBIN.

4. ®u3uKa TBEpAOTo Tejla, aToMa U aTOMHOT0 sijipa: yueOHoe rocodue [ By30B] /
C. A. byrakos, /1. M. Jonrymun, M. A. JIucosckas, B. B. MaBpunckuii ; MarHutoropckuit
roc. rexundeckuil yH-T uM. I'. 1. HocoBa. - MaruuTtoropck : MI'TY um. I'. K. Hocoga, 2019.
-1 CD-ROM. - 3arn. ¢ Tutyi. skpana. - Conepx.: Jlabopatopusie pabotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TeKcT : 2EeKTPOHHBIN.

5. MoxapoB I'. A. OcHOBBI (pr3HuecKoil ONTHKY : yueOHOe mocodue ais By3oB /. A.
Moxapos ; Moxapos I'. A. - 2-e u3a., crep. - Cankr-IlerepOypr : Jlanp, 2022. - 196 c. -
Kuwra u3 xomnekiuu Jlans - @usuka. - URL: https://e.lanbook.com/book/201194. - URL.:
https://e.lanbook.com/img/cover/book/201194.jpg. - ISBN 978-5-8114-9939-7.

6. I'punkpyr M. C. JlaGopaTopuslii mpaktukyMm no ¢gusuke / M. C. I'punkpyr, A. A.
Bakymiok ; ['punkpyr M. C.,Bakymiok A. A. - Cankt-IletepOypr : Jlans, 2022. - 480 c. -
Kuwra u3 xomnekiuu Jlans - ®usuka. - URL: https://e.lanbook.com/book/210935. - URL.:



https://e.lanbook.com/img/cover/book/210935.jpg. - ISBN 978-5-8114-1293-8.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. @upranr, E. B. PykoBoACTBO K pelIeHUIO 3aa4 110 Kypcy oomien Gpu3uk :
yaeOHoe nocodue / E. B. ®upranr. — 4-e uzn., ucnp. — Cankr-IlerepOypr : Jlanp, 2022. —
352 c.— ISBN 978-5-8114-0765-1. — TekcT : 2yeKTpOoHHBIH // JIaHb : 2JIEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/210374 (nara oGparenus:
05.04.2024). — Peskum 1ocTyma: i1 aBTOPH3. M0JIb30BaTENEH.

2. Ky3nenos, C. 1. CipaBounuk 1o ¢usuke : yaeonoe nocooue / C. U. Kysnenos, K.
. Porosun. — Tomck : TITVY, 2014. — 220 ¢. — ISBN 978-5-4387-0443-0. — Texcr :
ANEeKTPOHHBIH // JIaHb : aeKTpoHHO-OuOIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/82867 (nata oopamenus: 05.04.2024). — Pexum goctymna: Juist
aBTOPU3. II0JIb30BATEIICH.

B) MeToanuyeckue ykasaHus:

1. MexaHuka: nmocoOue mo moJAr0TOBKE U BBIMOJIHEHUIO 1a00paTOpHBIX paboT
[DnexkTpoHHBI pecypc] : yuebHoe mocobue /O.H. Boctpoknyrosa, B.B. Maspunckuii, H.H.
Mumenesa, FO.M. CaBuenko; MI'TVY. - Marnutoropck : MI'TY, 2021 - Pexxum noctyna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&view=true

2. Beuepkun, M. B. Llenu nocTOSHHOTO TOKA: MPAKTUKYM 10 (PU3UKE : yueOHOe
nocobue / M. B. Beuepkun, O. B. Kpusko. — Maruaurtoropck : MI'TY um. I'.1. Hocosa,
2022. — 81 c. — ISBN 978-5-9967-2300-3. — TekcT : a35eKTpoHHbI# // JIaHb : 371eKTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/366005 (nara oGparenus:
05.04.2024). — Pexxum gocTtyna: Ajsi aBTOPH3. MOJIb30BaTENCH.

3. CaBuenko 1O. 1. ITepemennslii TOK : 1abopatopHblit pakTukym / FO. 1.
Casuenko, O. H. Boctpoknyroa, H. . Mumenesa ; FO. 1. CaBuenko, O. H.
Boctpoknyrosa, H. U.MumeneBa ; MI'TY. - Marautoropck : MI'TV, 2018. - 1 asekTpoH.
onT. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TekeT : ANEeKTPOHHBIN.

4. duszuka TBEPIIOTO TENa, aTOMa U aTOMHOTO sJipa : yueOHoe mocooue [ By30B] /
C. A. byrakos, JI. M. Jonrymun, M. A. JIucosckas, B. B. MaBpuHnckuii ; Maruutoropckuii
roc. Texuudeckuit yH-T uM. I'. WI. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2019.
- 1 CD-ROM. - 3arz. ¢ tuty:n. skpana. - Coxepik.: Jlaboparopusie padotsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TekcT : ANeKTPOHHBIN.

5. Moxapos I'. A. OcHOBbI pU3HNYECKOI ONTUKH : yueOHOe mocodue /ist By3oB / I, A.
MoxapoB ; Moxapos I'. A. - 2-e uzn., crep. - Cankr-IlerepOypr : Jlans, 2022. - 196 c. -
Kuura u3 komnekmun Jlans - @usuka. - URL: https://e.lanbook.com/book/201194. - URL:
https://e.lanbook.com/img/cover/book/201194.jpg. - ISBN 978-5-8114-9939-7.

6. I'punkpyr M. C. JIaGopaTtopHslif npaktukym no ¢usuke / M. C. I'punkpyr, A. A.
Bakymiok ; ['punkpyr M. C.,Bakymiok A. A. - Cankr-IlerepOypr : Jlanb, 2022. - 480 c. -
Kuura u3 komnekmun Jlans - @usuka. - URL: https://e.lanbook.com/book/210935. - URL:
https://e.lanbook.com/img/cover/book/210935.jpg. - ISBN 978-5-8114-1293-8.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcebl:

IIporpammHoe obecnevyenue

HaumenoBanue

0o No norosopa Cpok AeicTBUS TUIEH3UU




Adobe Design

Premium CS5.5 |[K-615-11 ot 12.12.2011 6eccpouHo

Academic Edition

7Zip cB0OOAHO pacrpoctpansemoe [10 06eccpoyuHo

Adobe Reader cB0001HO pacmpocTpansemoe [10 0eccpodHo

Eﬁgz)e(p Mozilla cB0OOAHO pactpocTtpansemoe 10 0eccpouHo

bpaysep Yandex [cBoOomHO pacnipoctpansemoe [10 OecCpovYHO

FAR Manager cB00OOIHO pacnpocTpansiemoe [10 0OecCpovYHO
IIpodeccuonanbHble 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CITPABOYHbIE CHCTEMbI

HazBanwme kypca CchlIKa

HannonansHas nHGOpMamoOHHO-aHATUTHYECKAS URL:

cuctema — Poccuiickuii nuaekc Hayunoro nutupoBanus | https://elibrary.ru/project_risc.

(PUHIT) asp

DrekTpoHHbIe pecypchl oubimorekun MI'TY um. I'.1. https://host.megaprolib.net/M

Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJII)HO-TCXHI/IquKOG obOecrieucHue JUCIHHUIIIIMHBI BKIIIOYACT:




JlexuvoHHas ayaAUTOpUS BKIKOYACT:
MynbTUMEINIHBIE CPECTBA XPAaHEHHUS, IEpelaul U MPEACTaBICHUS HHPOPMAITUH.

Jlaboparopus «MexaHUKU, MOJIEKYJIAPHONU (PU3MKU U TEPMOIUHAMUKNY BKITIOYAET:

1. bamnuctuyeckue MasiTHUKH.

2. Mastauk O6epoeka.

3. ®u3nyuecKkuii MasiTHUK.

4. Tocka I'anpTOHA.

5. JlaGopaTopHasi ycTaHOBKA JJIsl UCCIIEJOBAHUSI pacpe/IesIeHUs] TEPMOAIIEKTPOHOB 10
MOJIYJIIO UX CKOPOCTH.

6. JlaGopaTopHasi ycTaHOBKa JJIsl ONIpeieNieHus TloKa3aTesiel aanadaThl Y METOIOM
Knemana u /lezopma.

7. JlaGopaTopHasi ycTaHOBKa JJIsl IPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHH B
npouecce nuddy3un razoB Ha MOJIETH MEPEMEIIUBAHMS IAPOB.

8.JIaGopaTopHasi ycTaHOBKa JJIsi IPOBEPKU 3aKOHOB BO3PACTaHUS SHTPOIUU B
MpolLecce TerI000MeHa.

9.YcTanoBka nabopaTtopHast Ij1sl U3y4eHHs 3aBUCUMOCTH CKOPOCTH 3BYKa OT
temneparypst "MP-C3-M"

10. YcranoBka 1abopaTopHasi AJis UCCIEOBaHMs TEIJIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka abopaTopHasi js ONpe/ieJICHHs] YHUBEPCATbHOM ra30Boi
noctostHHOM "M®-OI'TI-M".

12.Ctena mnabopaTOpHBIN Ta30BbIC MPOIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlaGopatopus «DIeKTpUYECTBA U ONTUKI BKIIIOYAET:

1. JJaGoparopHasi ycTaHOBKa JUJIsl UCCIIE0OBAHUS JEKTPOCTATHUECKOTO MOJIS C
IIOMOILBIO OJIMHAPHOTO 30HA.

2. YcTraHoBKa JUIs IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka gabopaTopHas s ONpeeNeHUsI HHAYKTUBHOCTH COJICHOUAA U
MarHUTHOM MPOHULIAEMOCTH.

4. YcraHoBKa 1abopaTopHast Ul U3y4eHHsI pe30HaHCa HaNPsHKEHUH U OnpeieIeHus
UHyKTUBHOCTHU

5. JJaboparopHast ycTaHOBKa JUIsl U3Y4€HUS JUTMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK
TU(PPAKIUOHHON PELIETKH.

6. JJabopaTopHas ycTaHOBKa JUIsl ONpeieTIeHNs pauyca KpUBU3HBI JIMH3bI U JUTUHBI
CBETOBOH BOJIHBI C IOMOLIBIO Kouel HproToHa.

7. JJabopaTopHast ycTaHOBKa JUIsl ONpe/ieTIeHNs KOHIIEHTPALMU pacTBOPOB caxapa H
IIOCTOSIHHOW BPAILEHUS.

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO TeNa, SIPay» BKIIOUYALT:

1. JIabopaTopHasi ycTaHOBKa JJI M3Y4YE€HUs BHEIITHETO poTod(deKTa.

2. YcTaHOBKa /17151 U3y4€HUs CIIEKTpa aToMa BOJ0PO/Jia M OINpeIeTIeHHs ITOCTOSTHHOMN
PunGepra.

3. YcraHoBka nabopatopHas Ui ONpeesIeHrs OTeHIInaaa Bo30yKIeHUS Ta3a.

4. YcraHOoBKa /J1s OTIpeieNICHUs JJTUHBI TPoOera 4acTull B BO3IYyXeE.

5. MepuTtenbHbI HHCTPYMEHT.

Aynuropuu Ui IpyNIoOBbIX U UHAUBUAYAJIBHBIX KOHCYJIbTAlIMM, TEKYILEr0 KOHTPOJISA
U IIPOMEKYTOUYHOM aTTECTAL[UU BKIIIOYAIOT: UHTEPAKTUBHAS IOCKA, IIPOEKTOP;
MynbTUMEAUNHBINA IPOEKTOP,dKPaAH.



AyIMTOPHH IJIs1 CAMOCTOSTEIBHOM PabOTHI ¢ BBIXO0M B IHTEPHET U € JTOCTYIIOM B
SIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHUBCPCHUTETA.

KOMIIBIOTEPHBIE KJIACCHI; YUTAIbHBIC 3aibl OnOanoTeKku [lepcoHabHbIe
xoMmbroTepsl ¢ maketom MS Office, ¢ Beixomom B IHTEpHET ¥ € JOCTYIIOM B BJICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHHBEPCUTETA BKIIOUAIOT: TIEPCOHATBHBIC
KommbroTepsl ¢ maketom MS Office.

[Tomerienue U1t XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOTO
000py/I0BaHUs BKIIFOYAIOT: CTEIIAXKH, CEHU(BI U1 XpaHEeHUsT yueOHOTro 000pyI0BaHUS.
WHCTpYMEHTHI ISl peMOHTa 000pyJOBaHUSI.

Ipunoxkenue 1. YueOHO-MeTOIMYECKOE OOecrevyeHne CaMOCTOATEIbHON pPadoThl
00yyarImXxcs

[Mlo mucuymnmae «Pu3nKa» MNperycMOTPeHa BHEAyIUTOpHAs caMoOCToATeNbHas paborta
00y4aronmxcs.

BreayauropHasi caMmoctosiTenbHas pabora oOydaromIMXcs BKIIOYAET B cels: mpopaboTKy
JEKIMOHHOTO Marepuajia, H3y4eHHEe IMTEpaTypbl IO COOTBETCTBYIOLIEMY pasJeily; pelIeHUe
WHIWBUAYaTbHBIX KOHTPOJBHBIX Pa0OT, MOATOTOBKY K BBIMOJHEHUIO JabOpaTopHBIX pador,
MOJTOTOBKY K OTYETY IO J1a00paTOpHBIM padoTaM.

IIpumepnule unouguodyanvnvie KOHMPOIAbHBIE PAOONbL
Koutpoabnas padora Ne 1 «MexaHuka. IjIeKTPOMarHeTU3M»

1. Touka mBuwxkercs B miockoctu XOY mo 3akony: X=10cosot; y=10(1-sinwt). Haiitu myTs,
NPOWICHHBIH TEJIOM 32 2¢; YroJl MKy BEKTOPaMH CKOPOCTH V M YCKOPEHHS &; TPACKTOPHIO JIBHKCHUSI

y=F(x).

2. Ha rianmkoit HaKIIOHHOH IJIOCKOCTH, cocTasistomend yron o = 30° ¢
TOPU30HTOM, HAXOJWUTCS KaTyllKa C HHUTKOH, CBOOOIHBIH KOHEIN KOTOPOii
YKperiéH, Kak Moka3aHo Ha pucyHke. Macca katymku m = 200 r, e€ MOMEHT
WHEPIIMU OTHOCHUTEIBHO coOcTBeHHOM ocu | = 0,45 M, paanyc HaMOTaHHOTO

o
cJ10s HUTOK I = 3 cM. HaiiTu yckopeHue ocu KaTyIKH.

3. [Tnatdopma ¢ meckoM o01mIei Maccoit M = 2 T CTOUT Ha pelibcax Ha @Ta
TOPU30HTAIBLHOM y4acTKe MyTH. B mecok nomaaaer cHapsa1 Maccold M= 8 Kr v
u 3actpeBaeT B HEM. llpeneOperas TpeHHEM, OIpPENENUTb, C KaKOH
CKOpPOCThIO OyzeT nBUraThes Iwiaropma, eci B MOMEHT MOMaJIaHUs M —T>

CKOpOCTh CHapsiia L =450 m/c, a € HaNIPaBICHUE — CBEPXY BHUB NIOJ] Ol  Firmmmrrrsoas s i s o
= 30° K rOpU30HTY.

4. Ha nByx OECKOHEUHBIX MapajieNbHBIX IUIOCKOCTSAX PaBHOMEPHO paclpelliesieHbl 3apsabl C
MOBEPXHOCTHBIMH IJIOTHOCTSAMHU G1 U G,.ONpeennuTh HaPsHKEHHOCTD 3JEKTPUYECKOTO OIS MEXAY
IUIOCKOCTSIMU; BHE TutockocTe. [locTpouts rpaduk m3sMeHeHHs HaNpsDKEHHOCTH TIOJIS BAOJIb JIMHUY,
TepHeHUKYIIAPHO# miacTuHaM. [IpuHITh 6,=6, 6,=—20, Tae 6=20uK1/Mm.



5. JIBa xonaeHcaropa 3aeKkTpoéMKocTIMu C1=3 MK® n C,=6 Mk® coeauHEeHBI MEX a1y cO00H U
npucoenuHeHsl Kk Oarapee ¢ BJIC E=120 B. OmpenenuTs 3apsasl KOHIACHCATOPOB M Pa3HOCTH
noteHiuaioB Uy u U, Mexny ux oOKIaJKaMu, €CIIU KOHJICHCATOPhI COSAMHEHBI: 1) mapauieiasHo, 2)
MOCIIeIOBATENHHO.

6. [lo nBymM OECKOHEYHO AJIMHHBIM MPSMBIM MapajulelbHBIM MpoBogaM TeKyT Toku 1;=20A u
1,=30A B oaHOM HampaBieHud. Paccrosiaue Mexay npoBogamu 0=10 cm. Beraucnuts unaykimo B
MarHUTHOTO MOJIS B TOYKE, yJaIIeHHOH 0T 000MX MPOBOJOB Ha OJWHAKOBOE paccTosiHue = 10 cMm.

KouTpoabnaa pabora Ne 2 «MouekyasipHas ¢uzuka u TepMoanHamMuka. Onruka.
KBanToBasi, aToMHas1 U sigepHas (PU3NKA)

1. Ilpu HarpeBaHuu v =1 KMOJIb IBYXaTOMHOI'O ra3a €ro TepMOJMHAMUYECKas TeMIlepaTypa
yBenuuuBaetcs oT T; no T,= 1,5 T;. Haiitu usmenenue AS sHTponuu, eciau HarpeBaHue MPOUCXOIUT
HN30XOPHUYECKH.

2. OmpenenuTh ATUHY BOJHBI CBETa, MaJalollero Ha AU(PaKIMOHHYIO PEUIeTKY, Ha Ka)IbIid
MUJLTUMETP KOoTOpoit HaHeceHo N=400 mrpuxoB. CiekTp HaOII0IaeTCs Ha 3KpaHe, PAcIIONIOKEHHOM Ha
paccrosiaum |=25 cm ot pererku. PaccTosiHue Ha SKpaHe MEXKAY TPEThUMH MaKCUMyMaMH ClieBa M
CIlpaBa OT LUEHTpaIbHOro AX=27,4 cMm.

3. I[Ba HUKOJIA PACIIOJOXKCHBI TaK, YTO YI'oJl MCEXKAY UX TJIABHBIMU IJIOCKOCTAMHU COCTABJIACT
(=60°. Bo CKOJIbKO pa3 YMEHBIUIUTCS HHTEHCHBHOCTh €CTECTBEHHOTO CBETA |g U MPOXOXKICHNH Yepe3
00a aukonsa. KoaddunmenT moriomienns cBera B KaxaoM Hukoe k=0,05.

4. ®otordpdext npoucxomur nox aercreueM uzyderusa ¢ A = 0,09mxm. Onpenenuts padoTy
BBIXOJ]a DJIEKTPOHOB M3 MeTalja, eciyd (POTOTOK MpeKpamaeTcss NpW 3aJepiKUBAIOIIEH pa3sHOCTH
noreniuanos U,= 3,8B.

5. Ipu kakoit ckopocTH V 3IIEKTpOHA €To eOpoIeBCKas JJIMHA BOJHBI OyAeT paBHa: 1) 650 HM,
2) 3 mm?

23
6. Onpez[eJmTe OHEPI'UIO CBA3HM IJIA sapa aToma 1l Na

Ilepeuens nabopamopnuix pabom
Ne 1 «[IprMeHeHHe 3aKOHOB COXPAHEHUS JIJIS OIIPEJICIICHUS] CKOPOCTH TIOJIeTA IYJINY

No 28  «OmpeneneHve UHAYKTUBHOCTH  KAaTyIIKM W MarHUTHOW  MPOHMIIAEMOCTHU
(heppOMarHUTHOTO TeJa

Ne 42 «Or[pe;[eneHHe TJIaBHBIX KBAHTOBBIX YHCCJI B036Y)K,I[CHHLIX COCTOSIHUI aToMa BOAOpOaAA»



IIpniaoxenne 2. OneHoyHble CpeACTBA [JJIsl IPOBeJICHUS] IPOMEKYTOYHOMH

aTTrecTaluu

a) [lnanupyembie pe3ybTaTbl 00y4eHHs] M OLIEHOYHbIE CPEACTBA IS IPOBeIeHUs
MPOMEKYTOYHOM aTTECTALMU:

Kon
WHJIUKaTOpa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OueHouHble CpeICTBA

OIIK-1: Cnioco0eH NpuMeHSAITh €CTECTBEHHOHAYYHbIE M 001IeHHKEeHEePHbIe 3HAHUS,
MeTO/Ibl MATEMATHYECKOr0 AHAJIM32 U MO/IJIMPOBAHUS B IPO(eCCHOHATBbHOM 1eATe1bHOCTH;

OIIK-
11

Pewaet
CTaHAapTHble
npodgeccmoHanbHble
3ajaun c
npuMeHeHneM
obLenHXXeHepHbIX
3HaHUN

Ilepeuenv meopemuueckux eonpocoe k 3auemy (1
Kypc, 3UMHAA CeCCUs)

1. KnHeMaTuka nocTynaTeabHOrO JIBUKEHUS.
Cucrema orcuera. [lonarue panuyc-BekTopa, cpeiHen
Y MTHOBEHHOM CKOPOCTH M YCKOPEHHUSI.

2. ObpatHas 3ai1aua mexanuku. Haxoxnenue
nepeMEeLICHMs Tela U IpoiieHHoro nytu. HaganbHble
YCIJIOBHSL.

3. JIBM>KEHHE IO OKPYKHOCTH. YTOJI IOBOPOTA,
yIJI0Basi CKOPOCTh U YIII0BOE ycKopeHue. CBA3b
YIJIOBBIX U TMHEWHBIX BEJIUYHH.

4. KpuBonuneitHoe nBukeHue. TaHTeHIIMAIBHOE U
HOpMaslbHOE yckopeHue. [loHoe yckopenue. Yroi
MEXAY CKOPOCTBIO U YCKOPEHHUEM.

5. IlonsTue cuibl U Macesl Tena. [IpuHuun
cyrnepno3unuu. 3akoHsl HproToHa.

6. Imnynbc Tenna. OCHOBHOM 3aKOH IMHAMUKH
MIOCTYNATENbHOTO IBMKEHUs. [IpruMeHnenne oCHOBHOTO
3aKOHA JUHAMMKH.

7. MOMEHT UMITyJIbCA 1 MOMEHT CHJIBI
OTHOCHUTENIBHO TOUYKH. OCHOBHOE YpaBHEHNE JUHAMHUKHU
BpAIaTEIbHOIO JBUKEHHUS.

8. BpaiieHue BOKpYr HENOABHKHOM ocu. MOMEHT
MHEpLHUH MaTepUaIbHOW TOUKH U TBEPJIOTO TENa.

9. PacyeT MOMEHTOB MHEPLIMH MTPOCTHIX TEIL.
Teopema Illteitnepa.

10. 3akoHBI COXpaHEHMS B MEXaHUKE. 3aMKHYTast
cucTeMa. 3aKOH COXPaHEHUS UMITYJIbCA.

11. Mexanunyeckas pabora. Kuneruueckas
SHEPrus MOCTYNAaTeIbHOro ABUKEeHHs. Teopema o
KMHETUYECKOW SHEPTUU.

12. 3aK0HBI COXpaHEHMS IPH BPAIATEIBHOM
JnBUKEeHNM. KnHeTn4yeckas 3Hepryst BpalaTeabHOro
JBUKEHUSI. 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCa.

13. KoncepBaruBHbie cuiibl. [loTeHnnanbpHas
9HEprus. 3aKOH COXPAHEHHUs MOJIHOM MEXaHUYECKON
SHEPTUH.

14. TapmoHnyeckue konebanus. Y paBHeHUE
rapMOHHMYECKHUX KoJieOaHUH. AMIUIUTY/Ia, 9acTOTa U
HayvaibHas ¢asa.

15. DHeprus TapMOHUYECKUX KOJICOAHMIA.
MaremaTnueckuii 1 GU3NYECKUN MasITHUKH.




Kon
WHAUKATOpPa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

16. DnexTpocTaTuyecKoe 1nojie. DIEeKTPUIECKUM
3apsj U ero cBoiicTea. 3akoH Kyrona.

17. Hanpsi>k€eHHOCTb JIEKTPOCTATUYECKOTO OIS,
[IpuHIMnD cynepno3uuu sl IUCKPETHOTO U
HEIPEPBIBHOIO paclpeie/ieHUs 3apsii0B.

18. PabGoTa 37eKTpOCTaTHIECKOTO TOJIS 110
MIEPEMELLEHUIO 3apsiia. DHEPIUs B3aUMOJCHCTBUS
3apsnoB. [loTenuuan nomus.

19. I'eomeTpuueckoe oNnucaHue 3IEKTPUIECKOIO
nosisi. Teopema ["aycca u TeopeMa o HUPKYIALUN
HaNPSKEHHOCTH JIEKTPOCTATUYECKOTO TTOJISL.

20. Kongencaropsl. [loHsiTHE 271€KTPOEMKOCTH.
EMKOCTB MIIOCKOTO KOHIEHCATOPA.

21. CoenuHeHne KOHIEHCATOPOB. DHEPIus
3apsKEHHOI0 KOHAEHCATOopA.

22. IlocTostHHBIN 35eKTpuyecKkuil Tok. 3akoH OMa
JUIsL OTHOPOJHOTO yyacTka 1enu. ColnpoTUuBICHHE.
CoenuHeHre CONPOTUBIICHUH.

23. CTopoHHHE CHIIBI. DJIEKTPOIBIKYIIAs CHIIA.
3akon OMa 711 HEOJTHOPOJHOTO yYacTKa IeMH U AJIs
3aMKHYTOM LIETNH.

24. Pa3BerBiiennslie 1ienu. [Ipasuna Kupxroda.

25. Pabota snekTpuueckoro Toka. MOMHOCTh
Toka. 3akoH J[xoynsa-Jlenua.

26. Equnast mpupoja 3J1eKTpUIecKoro u
MarautHoro nojieu. Cuna Jlopenna. Cuna Ammepa.

27. MarauTHO€ 1oJjie ABMKYIIETocs 3aps/ia.
[IpuHUMN cyneprno3uiuu MarHUTHBIX MOJIeH. 3aKOH
buo-Cagapa.

28. I'eomeTpryecKoe ONMCAHNE MarHUTHOTO TOJIS.
[ToTok u MUPKYNIALKS BEKTOPAa MATHUTHOW UHTYKIIUH.

29. 3akoH 271€KTpOMarHuTHOM nHAYKuuK Papanes.
[IpaBuio JleHna.

30. SIBnenune camouHAYKIMH. IHITYKTUBHOCTb.
Pacyer nHIYKTUBHOCTH OECKOHEYHOT'O COJIEHOMIA.
DHeprusi MarHUTHOTO MOJIst

OIIK-
1.2:

[Ipumensier
METO/IbI
MOJICIUPOBAHUS U
MaTeMaTHIECKOTO
aHam3a TSt
pemieHust 3amad4 B
npodeccroHanbHOM
TSI TeTbHOCTH

Ilepeuens meopemuueckux 60npocos K IK3amemy
(1 Kypc, nemusasn ceccus)

1. TepmonHAMUYECKUN U CTATUCTUYECKUI
CrocoObI ONMMCAaHMS MaKpoCcUCTeM. Moienn
UJIAbHOTrO Tra3a. Y paBHEHHE COCTOSIHUS UI€aTbHOTO
rasa.

2. [lonsiTue creneneit cBOOOIBI MOTEKYJIBI.
Teopema o paBHOpacCIpeAeIICHUH YHEPTUH 110 CTETICHSIM
CBOOO/IBI.

3. BaytpenHsst sHeprus Kak GYHKIHS COCTOSHUS
cucreMsl. [lepBoe Hayano TePMOAMHAMUKH.

4. Pabora kak (hyHKIHS Tporecca.




Kon
WHAUKATOpPa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

W3oxopuueckuit, 1300apruuecKuii 1 N30TePMHUUYECCKHI
MIPOLIECCHI.

5. IlonsaTue TennoeMKocT. TermoeMKkocTs pu
M30XOPHYECKOM M M300apUUYECKOM IMpoIieccax.
[TocrosiHHas aguabaTsl. AnrabaTHYeCKHiA TPOIECC.

6. Bropoe Hayajio TepMOJIUHAMUKH.
®opmymnpoBku Knaysuyca u KenbBuHa.

7. Huxmmaeckuit mpouecc. Koaddurment
IIOJIE3HOTO AeUCTBUSA TeIuIoBor MamuHel. [{ukin KapHo.

8. [Ipobnema HEOOPaTUMOCTH TEIIIOBBIX
IIPOLIECCOB. DHTPOIUSI CUCTEMBI U €€ CBOICTBA.
Teopema Hepncra.

9. OcHOBHBIE XapaKTEPUCTUKH IEKTPOMArHUTHOM
BouHBI. [1IKkana 31eKTpOMarHuTHBIX BOJIH.
Oco0GeHHOCTH ONTUYECKOTO IMalla30Ha.

10. aTepdepeHIus CBEeTOBBIX BOJIH.
KorepentHocth. OnbIT FOHTa.

11. OnTuyeckas pa3HOCTh X0J1a. Y CIIOBUS
MaKCUMyMa 1 MUHHUMYMa IIPH HHTEPHEPEHIIH.

12. aTepdepeHIus B TOHKUX TUIEHKAX.

13. SIBnenue mudpakmnuu. dudpakius Operens Ha
KpYyTJIOM OTBepCcTUH. 30HBI DpeHels.

14. Tudpaxuus @payHrodepa Ha y3Koil
MPSAMOJIMHENHON LIETIH.

15. ludpakunonHas pemérka.

16. EcTecTBeHHBIH U MOISIPU30BAHHBIN CBET. 3aKOH
Mamntoca.

17. TennoBoe u3aydeHue Tena. 3aKOH
Credana-bonbimana. 3akon cmemnienust Buna.
I'mnoresa I1nanka.

18. ®oTtoadpdexrt. 3akonsl CroneroBa. Dopmyna
OWHIITEWHA.

19. ®otonsl. JlaBneHue cBera.
KopnyckynsapHO-BOITHOBOM Ayalll3M CBETA.

20. Paccestnue oToHa Ha CBOOOHOM 3JIEKTPOHE.
®opmyna Komnrona.

21. BonHOBEIE CBOMCTBA YacTull. /[JIMHA BOJIHEI Jie
bpoiins. DxkcriepuMeHTaNbHbIE TOATBEPKICHUS
runotessl e bpoiis.

22. Ilpunuun HeonpeneneHHocTH. COOTHOILIEHUE
HeonpenenenHocte [ eizendepra. OcodbeHHOCTH
IpoLecca U3MEPEHNUs] B KBAHTOBOI MEXaHUKE.

23. [Imanerapnas mozaens aroma. [loctynater bopa.
KBanTOBaHUE 3HEPrUH BOAOPOAONOJOOHON CUCTEMBI.

24. Nznmy4yeHue BOJAOPOI0MOT00OHBIX CHCTEM.
CnexTpaibHble cepun aroma Bojgopoaa. O6o0mmeHHas
dbopmyna bamemepa.

25. SIBnenue pagnoakTuBHOCTH. OCHOBHOM 3aKOH
paanoakTUBHOTrO pacnaza. [locrosunas pacnaza.




Kon
WHAUKATOpPa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

IIepuon nonypacnaza.

26. CocTaB U XapaKTEPUCTUKH aTOMHOTO sI/Ipa.
Kanenpnas moaens. Pazmep sapa.

277. Macca u sHeprusi CBsi3u aTOMHOTO s1pa.
3aBUCUMOCTD yJEJIbHON 3HEPIHsI CBSI3U OT MAacCCOBOIO
yucna. O0osioueyHast MOJENb Apa.

28. SlnepHble peakuun. DHEPTUusl peaKkIHy.
Peakuuu nenenus u cUHTE3A sIep.

Ipumepnplit nepeuens npakmuueckux 3a0anuil 011
IK3amena
1. JIBukeHre  MaTepualbHOM  TOYKM  3aJaHo

- 2\ -
YpaBHEHUEM r(t) = (A+Bt%)i+Ctj , tne A=10 m, B=-5
m/c *, C=10 wm/c. Haiitu mns MomenTa Bpemenu t=1 ¢

v(t), a v
V(t)’ a(t) , BBIYHUCINUTH MOAYJIb CKOPOCTU H, MOAYJIb

YCKOpEHUs ‘a‘ , TaHTCHIMALHOE YCKOpeHue 2«
HOPMaJIbHOE YCKOpPEHHE on .

2. Komeco Bpamraercst ¢ vactoToi n=5¢2. Ilonx
JEHCTBUEM CHJI TPEHHUS OHO OCTaHOBMUJIOCH Yepe3
At=1uun  OmnpenenuTh YIIOBOE YCKOpPEHHE € H
qucio N 000poTOB, KOTOpOE ClEIaeT KOJIECO 3a 3TO
BpEMSL.

3. Bpycok  maccoit 2 Kr  CKOJB3UT  TIO
TOPU30HTAJIBHON MOBEPXHOCTH IOJ JECHCTBUEM TIpy3a
Maccod 0,5 Kr, TPUKPEIUIEHHOTO K  KOHIY
HEpaCTKUMOMN HHUTH, MIEPEKUHYTOMN uepes
HenoABMXKHBIN 0510k, Koaddutment tpenus Opycka o
nosepxHocTh 0,1. Halitn yckopeHue IBH)KEHUs Tena u
CWIIy HaTs KeHMsl HUTH. Maccamu 0Olloka U HHUTH, a
TaKXe TPeHUEM B 0JIOKe peHeOpedb.

4, Ompenenutb  MOMEHT  HWHEPIMH  TOHKOTO
OJTHOPOIHOTO CTepikHs uinHHOM |= 30 cM n maccoit m=
100 T OTHOCHUTEIBHO OCH, MEPHEHAUKYIIPHON
CTEPKHIO U MPOXOAAIIEH Uyepe3 TOUKY, OTCTOSILYIO OT
KOHIIA CTEep>kHS Ha 1/3 ero JInHEL.

5. lapuk maccoit m= 100 r ynan ¢ BeicoTsl h=2,5
M Ha TOPU3OHTAJBHYIO IUIUTY, Macca KOTOPOH MHOIO
Oousbllle Macchl IIapuKa, U OTCKOYMWJI OT HEE BBEpX.
Cuutast yaap aOCOJIOTHO YHOPYTUM, OIPEAEINTh
UMILYJIBC P, TIOJIYYEHHBIN IIIUTOM.

6. BepTukaibHO pacnoJIOKEHHBIA  OJTHOPOIHBIN
crepkeHb maccel M = 1 xr u amuebl | = 1 M Moxer
BpAIlaThCsl BOKPYT CBOETO BEPXHETO KOHIA. B HYKHMIT
KOHEI| CTEp)KHs TMOIana, 3acTpsB, TOPU3OHTAIBHO
jereBmas myssg Maccel M = 10 1, B pe3yJbTare 4ero
CTEp>KEeHb OTKJIOHWJICS Ha yroi o = 15. Cuuras m<<M,
HaWTH CKOPOCTH JIETEBIICH Myn

7. Onpenenursb HaIpsKEHHOCTh




Kon
WHAUKATOpPa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

AJIEKTPOCTATUYECKOr0 Mojs E B meHTpe kBaaparta co
CTOpOHOM a, ecnu B TpEX BepIIMHAX KBajpara
HaxOJSTCsl OJJMHAKOBBIC TOUEUHBIE 3apsibl (

8. ToHkast HUTH COTHYTa B TMOJIYOKPYXHOCTb U
3apsKEHA Tak, YTO AJICKTPUUECKUM 3apsis paBHOMEPHO
pacnpeneneH mno ee jiauHe. KakoB pamuyc 3Toi
MIOJIyOKPY’KHOCTH, €CJIM HM3BECTHO, YTO B LIEHTPE €€
KPUBHU3HBI HaNPsOKeHHOCTH 1ot 10 kB/M, a moTeHnan
630 B.

9. Ha puc. €1=1,5 B, €2=3,7 B u conpoTtuBieHus
RI1=10 Om, R2=20 Om u R=5,0 Om. Buyrpennue
COMPOTHUBIICHUSI HCTOYHUKOB MPEHEOPEIKUMO MAJIbL.
Omnpenenure: 1) 3HaU€HUE U HAIpPaBJIEHUE TOKA 4Yepes3
compotuBiieHue R; 2) TemnoByl MOIIHOCTb, KOTOpas
BBIJICTISICTCS] HA COMPOTHBIICHNU R.?

R,
&2
ﬂ e
& |_E—Rf
]

L
R

10. Kakum nmomxkHo ObITh compoTuBieHue R
AIIEKTPUYECKON IenH, H300pakeHHON Ha pHCYHKe,
4TOOBI TOK, TEKYLIHUI 110 HeMy ObL1 paBeH 1=0,5 A, ecnu
C=5 mx®, U=200 B, yactoTta nepemerHoro toka v=100
I'u?

C R

—® 7 *—
11.  Tok I=100A Teder Mo TOHKOMY IMPOBOJHUKY,
M30THYTOMY TakK, KaK IOKa3aHO Ha pucyHke. Haitu
MHAYKIMIO B marHutHOro monst B touke O KOHTYpa,
€CJIM pauyc U30THYTOM YacTu nmpoBogHuka R=0,1 m, a
cTopoHa kBazpara a=0,2 m

a

12.  Tlo aByM mapajuienbHBIM TPSMBIM IPOBOJIAM
quHONW | = 1 M KaxIpld TEKYT OJMHAKOBBIC TOKH.




Kon
WHAUKATOpPa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

Paccrosare d mexay mpoBogamu paBHo 1 cm. Toku
B3aUMOJICUCTBYIOT ¢ cuiioi F = 1 mH. Haiitu cuny Toka
| B mpoBOsax

13. Karymka coctout u3 N = 75 BUTKOB U HMEET
conpotusiieHne R=9 OM. MaruutHslil IOTOK 4yepes ee
HoMepevHoe CeYeHne MeHseTcs 1o 3akony @ = kt , rae
k= 1,2 mMBO6/c. Omnpenmenure: a) 3.4.Cc. HHAYKIIUH,
BO3HUKAIOIIYIO B  O3TOM  KOHType; ©0) cuiy
MHAYKIIMOHHOT'O TOKA; B) 3apsiJl, KOTOPBIA MPOTEYET 1O
KOHTYpY 3a IepBbI€ 9 ¢ U3MEHEHHUS MOJIS.

14.  DnextpoH, yckopeHHbId Hampsbkennem U=200
B, Bieraer B OJHOPOJHOE MAarHUTHOE TIOJE C
uaaykuuen  B=0,7-10-4 Tn  nepneHAUKYIsSpHO
CWJIOBBIM JNUHUSAM. HaiiTu pamumyc OKpYyXKHOCTH, IO
KOTOpPOM JIBMIKETCS AJIEKTPOH B MAarHUTHOM IIOJI€ U
MIEPUOJ €TO BPAIICHUS.

15.  HnnyktuBHOCTh L kaTymku (0e3 cepaeyHuka)
paBHa 0,1 mI'H. Ilpm kakoit cuie Toka | sneprus W
MarHuTHoro nois pasHa 100 mxJx

Ilpumepnplit nepeuens npakmuueckux 3a0anuil 01
IK3aAMeHa

1. Onpenenuth  cpeiHee  3HAYEHUE  MOJTHOM
KMHETUYECKOM DJHEpPruu OJHOM MOJIEKYJbl Telns,
KHCIIOpOJla U BOJSHOTO THlapa TMpU TeMIeparype
T=400K.

2. Bogopon maccoit m=100 r Obul u300apHO
HarpeT Tak, 4yTo o0bEM €ro yBelIuuyuics B N=3 pasa,
3aTeM BOJIOPOA OBLI M30XOPHO OXJIAXKIEH TaK, 4TO €ro
JlaBJICHHE YMEHbIIWIOCH B N=3 pa3a. Halitn usmenenue
A 'S HTPONUH B XOJIe YKa3aHHBIX MTPOIECCOB.

3. Kakas  pabora A  coBepuiaercs  IpH
M30TEPMUYECKOM PACIIUPEHUH BOJIOPOAa Maccod M=5
r, B3sToro npu temneparype T=290 K, eciiu o6bem rasza
YBEIIMUMUBAETCA B TPpH pasza’?

4. A30T HarpeBajcsl NpU NOCTOSSTHHOM JIaBJICHHH.
Emy Obiio cooOmieHo konmmdecTBO TerioTel Q = 21
k/x. Onpenenuts paboTy 4, KOTOPYIO COBEPIIMII MPH
ATOM Tra3, 1 u3MeHenue 4U ero BHyTpeHHe SHEePTUu.
5. WneanbHas TeruioBass MamIMHa paboTaer ™o
ity Kapao. Temneparypa remnooraarauka 1= 500
K, Ttemneparypa TtemnonpuemHuka T,= 250 K.
Onpenenute Tepmuueckud KIIJ m nukna, a taxxe
paboty A; pabouero BellecTBa MpU H30TEPMUYECKOM
pacIIupeH’H, €ClIM TpPH H30TEPMUUYECKOM CKATHH
coepiriera pabora Ay = 70 Ix

6. PaccrosHne Mexay JByMs KOI€pEHTHBIMU
ucrounnkamu cBera(A=0,5 mxM) paBHo 0=0,1 Mmm.
PaccrosiHne Mexly HHTep(EepeHIIMOHHBIMU NOJI0CAMU




Kon
WHAUKATOpPa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

Ha OSKpaHe B CpeAHEH YacTu HUHTEepPEepeHIIMOHHON
kapTuHbl paBHO Ax=1,0 cm. OnpenenuTs paccTOsHUE
OT UCTOYHUKOB JI0 IKpaHa

7. [nockoBbINyKIas JIMH3a BBIMYKJION CTOPOHOMU
JEXKUT Ha CTEKISHHOM IUIaCTUHKE. B oTpakeHHOM
CBeTe C IIMHOM BoOJHBI A = 0,6 MKM HaOmomaeTcs
uHTephepeHIMOHHas KapThuHa. CunTas, 4YTO paJnyChl
MHTEp(PEPEHIIMOHHBIX KOJIell I MHOT'O MEHBIIIE paguyca
KpUBU3HBI JMH3bI R=1,2 M, onpexnenuTe: a) TONUHY
CJI0s BO3/1yXa TaM, I'/I€ BUJIHO IIEPBOE CBETIOE KOJbLIO
HrroToHa, 0) pannyc nepBoro Koibla

8. Mexny JBYMS IJI0CKONapasuieIbHbIMU
CTEKJISTHHBIMU IIJIJACTUHKAMHU TOJIOKUIN OYEHb TOHKYIO
IIPOBOJIOYKY, PACIIOJIOKEHHYIO MapajuiebHO JIMHUHU
CONPUKOCHOBEHMSI IUIACTUHOK M HaXOJSIIYIOCS Ha
paccrostHuu L=75 MM ot Hee. B oTpaxkeHHOM cBeTe C
JUIMHOM BOJHBI A=0,5 MKM Ha BEpXHEW IIACTHHKE
BUJHBI HMHTEephEepeHIMOHHbIe mojockl. Onpenenure
JUaMETp MONEPEYHOr0 CEYEHUs MPOBOJIOYKH, €CIU Ha

nporsbkean @ = 30 MM HacuuThiBaeTcs M = 16
CBETIJIBIX I10JIOC
9. Ha mens mumpunoéi a = 0,05 MM mnamaer

HOPMAQJIBHO MOHOXPOMAaTHYECKHHA CBET C JUIMHOMU
BoMHBI A = 0,6 MxMm. Omnpenenuts yroim ¢ MEXIy
NepBOHAYAJIbHBIM HaIlpaBJIEHUEM IIy4YKa CBeTa U

HarpaBJIeHUEM Ha YEeTBEPTYIO TEMHYIO
TU(PaKIUOHHYIO TI0JI0CY
10.  udpakiuoHHas pemieTka yCTaHOBJIEHAa Ha

paccrosHuun 80 cM ot skpaHa. Ha pemerky magaer
MOHOXPOMAaTHYECKUI CBET ¢ IIUHOM BOJHBI 0,65 MKM.
Ha skpane paccrosiHue MeX]ly MaKCUMyMaMH TIEPBOTO
U BTOporo mnopsaka paBHO 5,2 cM. CKOJIBKO BCEro
MaKCHMyMOB 00pa3yeT 3Ta AUPpaKIMOHHAs peleTka?
11.  Yepnoe Teno Harpenu ot Temneparypsl 600K no
2400K. Bo ckosbKko pa3 yBeIU4HIach O0IIas TErioBas
SHEprus, uznydaemas Tesom? Ha ckobko u3MeHmIach
JUTMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUU
U3JIyYEHUS U CIIEKTPAIbHBIN COCTaB U3IyYCHHUS !

12. Onpenenuth HAWMMEHBIIMN  3aJ€PKUBAKOIINNA
MOTEHIMAJ, HEOOXOAUMBIN JJIs MPEKPaLeHUs YMUCCUU
C TOBEPXHOCTH (POTOKATOJa, €CIM OH OCBEIIAeTCs
u3iydeHueM ¢ anuHo BosiHbl 0,4 MKM, a KpacHas
rpaHula JJIs MaTepraia karoaa pasHa 0,67 Mkm

13.  Ilpu nBM>KEHUM YACTHILIBI BJIOJIb OCH X CKOPOCTh
€e MOXeT ObITh OINpefiesieHa ¢ TOYHOCThIO (OLTHMOKOM)

1o 1 cm/c. Haiitu HeompeneneHHOCTh KOOPIMHATHI,
ecli YacTHLed siBisiercsi: 1) ayekTpoH, 2) apoOuHKa
maccoi 0,1t




Kon
WHAUKATOpPa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

14.  Bpluucauth paaMychl IEpBBIX Tpex OpOUT
3JIEKTPOHA B aTOME BOJOpOJa

15. Haiitu HauOoONbIIyI0 M HAMMEHBIIYIO IJTUHBI
BOJIH cepu [lamieHa B criekTpe U3iydeHHs BOAOPOJA.
CpaBHUTH MOJY4YEHHbIE 3HAUEHHUS C JJMHAMHU BOJH

BHUJIMUMOIO U3JIy4CHUS
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16. IIepBonavasnbHas Macca u3orona upuaus 7’7

paBHAa M = 5 T, mepuoj mojaypacmnaaa 75 CyTOK.
Omnpenenure, CKOIBKO sSAEp pacnageTcs 3a 1 cekyHay B
sToM mpenapare. CKOJIBKO aTOMOB 3TOr0 Ipemnapara
octanetcs uepe3 30 CyTOK U BO CKOJIBKO pa3 U3BMEHHUTCS
aKTUBHOCTH IIpernapara 3a 3T0 Bpems?

17. B unenrpe cosiHIIa NPOTEKAET TEPMOsIepHas
peaxiusi CHHTEe3a Teyius M3 BOJOpOJa, B KOTOPOH W3
YEeThIPEX IPOTOHOB 0Opa3yercs sApo He' u nBa
MO3UTpOHA. 3anuiuTe 3Ty peaknuio. Kakue eme
4acTULIbI 00pa3yroTcs B HEN?

Kakoe xonuuectBo U «BbIropaer» 3a roi B saepHOM
peakTope ¢ eKTpuuecKor MoHocThio 1 I'BT 1 k.11.71.
38%7? Cuurarp, 4TO pacmaa saep ypaHa IOA
JICUCTBUEM  TEIUIOBBIX HEUTPOHOB INPHUBOJUT K
00pa3oBaHUIO0 M30TOINOB KCeHOHA-141, cTpoHnus-92 u
TpEX BTOPUYHBIX HEHTPOHOB.




0) IMopsinok npoBeaeHNsI MPOMEKYTOYHO aTTecTAlUM, MOKA3aTeJId U KPUTEPUH
OIleHUBAHMSI:

[IpomexxyTounas aTTectanusi mo AucuuiuinHe «®du3nka» BKIOYAET TEOPETHUECKHE
BONPOCHl W MPaKTHYECKHE 3a/JaHUs, MO3BOJIAIONINE OLEHUTh CTENeHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIMH, IPOBOJUTCS B (hopMme IK3aMeHa.

IK3aMeH 10 JaHHOM IUCIMIUIMHE IPOBOAUTCS B YCTHOH (popMe 10 3K3aMEHAIIMOHHBIM
Ouseram, KaXIblid U3 KOTOPHIX BKJIIOYAET 2 TEOPETUUECKUX BOMPOCA U OJHO MPAKTHUECKOE
3aganue. Mo gomycka K 3K3aMEHYy HEOOXOAMMO BBIOJHHMTH BC€ BHABI padoT
peayCMOTpPEHHbIE Ha 1 Kypce.

Ilokazamenu u Kpumepuu oUyeHUBAHUA IKIAMEHA:

— Ha OICHKY «OTJIM4YHO» (5 0amnoB) — oOyyaromuiicss TEMOHCTPHPYET BBICOKHI
YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMII, BCECTOPOHHEE, CUCTEMATHIECKOEe U TIyOOKOoe
3HaHHWE Y4YeOHOrO0 Marepuasia, CBOOOJHO BBITIONHSET MpPaKTHYECKHE 3aJaHus, CBOOOIHO
OICPpUPYCT 3HAHUAMU, YMCHUAMU, IPUMCHACT UX B CUTyallUAX TMOBBIINIEHHOM CJIOKHOCTH.

— Ha OIEHKY «X0opouio» (4 0amna) — o0yJaromuiics JeMOHCTPUPYET CPETHUH YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETCHLIMII: OCHOBHBIC 3HaHMS, YMEHHS OCBOEHBI, HO JOIyCKArOTCS
HE3HAYNTCIIbHBIC OI]_[I/I6KI/I, HETOYHOCTH, 3aTPYAHCHHSA IIPU AHAIUTHYCCKHUX OICpalusix,
IIepeHOCe 3HAHUU U YMCHI/II\/'I Ha HOBBIC, HCCTAHAAPTHLIC CUTYyallUU.

— Ha OIEHKY «yI0BJETBOPHUTEIBHO» (3 Oamna) — oOydarommiics AEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(POPMHUPOBAHHOCTH KOMIICTCHIIUMI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUSATHIA
JIOTTYCKAIOTCSL OIIMOKH, MPOSIBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWM, YMEHUU, HABBIKOB,
00yJaromuiics UCIBITHIBACT 3HAUYNUTENbHBIC 3aTPYAHEHHS NPU ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH IIPU UX IIEPEHOCE Ha HOBBIE CUTYAlLlHU.

— Ha OIICHKY «HEYIOBJIETBOPHUTEILHO» (2 Oaya) — 00ydJarouuiicss JeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHUecKoro Marepuana, JOMyCKaeT CyLIeCTBEHHbIe OINOKU, HE
MOJKET M0Ka3aTh MHTEIUIEKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3aad.

— Ha OLICHKY «HeyI0BJIeTBOPUTEIbHO» (1 0aiut) — o0yJaromuiicss He MOXET M0Ka3aTh
3HaHHd Ha YPOBHE€ BOCIPOU3BCIACHUA U O6T)$ICHGHI/I$I I/IH(i)OpMaI_[I/II/I, HE MOXCT II0Ka3aThb
WHTEJUIEKTYaIbHbIE HABBIKHM PELICHHMS IPOCTHIX 3a1ad.



