[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OV0: Haywosa Harans AreMISIC TEPCTBO IIPOCBELLEHUS POCCUICKOMN ®EEPALIU

ﬂoano@ﬁWLHoe ToCyJapCTBCHHOC aBTOHOMHOC OGp&SOBﬁTCHBHOC YUPCIKACHUC BBICIICTO 06pa303a—

[ata nognucanus: 24.10.2024 14:21:41 HUs
Vhnkansioi nporpamvisii i1 OCY IAPCTBEHHBIA YHUBEPCHTET ITPOCBEILEHHST»
605279da4e0340ff679172803(PHCYFAPCTBEHHBI YHUBEPCUTET IIPOCBEILLEHUSI)

®Du3nKo-MaTeMaTHIECKUi (haKyIbTeT

Kadenpa dpynnamenTanbHo# GU3HKH U HAHOTEXHOJIOTHU

CoriacoBaHo
JIeKaHOM (du3nKo-MaTeMaTH4eckoro (akyiprera

P

« A6 » £PF ., 2024
2L LLCE, —

/Kynemrosa 0.J7

Pa0o4as mporpamMma Iy CUUIIHHBI
Ucropust puzuku

HanpaBJIeHne NNOATOTOBKH

44.03.05 Tlenarornueckoe oOpazoBaHue (¢ AByMs NpOQHUIAMH MOATOTOBKH)

Ipoduas:
®dusuka u HPopMaTHKa

KBanuduxanus
bakanasp

DopMbI 00yUeHUSA
OuHas, 04YHO-3a09Has

CornacoBano yueOHO-MeTOAMUYECKOH KoMHuccHeil PexomenmoBano kadenpoii

(bHU3UKO-MaTEMATHYECKOTO q)axynmeTa (byH1aMeHTaNbHOM QU3UKH U
[TpoTokon «26» Mapta 20241% ) HaHOTEXHOJIOTHH
[Tpencenarens YMKom M&éé&/ [Tpotokon ot «26» mapra 2024 r. Ne 11
/Kyséimosa I? 3aB. kadenpoii A .
/Xomutia C.A./
MpeITuim

2024



ABTOpBI'COCTaBI/ITCJ'II/IZ

Bennukua Buktop EBrenneBuy, K.I1.H., T01IeHT Kadeapsl pyHIaMEeHTaTbHON
(U3HUKY ¥ HAHOTEXHOJIOTUHU

Pabouas nporpamma mucuuruinabl «Mcropus Gpusnkm» cocTaBieHa B COOTBETCTBUU C
TpeboBaHusiMu DeepalibHOrO TOCYAapCTBEHHOIO 00pa30BaTENBHOIO CTaHAAapTa BBICLIETO
oOpasoBanus 1o HampapieHuto noarotoBku 44.03.05 Ilemaroruueckoe oopazoBanue (C AByMs
npodwIsiMUH TIOATOTOBKHM), yTBepxkaeHHoro npukazom MMHOBPHAYKU POCCHUHM ot
22.02.2018 r. Ne 125.

HI/ICHI/IHHI/IHa BXOAUT B 4aCThb, (bopMI/IpyeMon y4yaCTHHUKaMH O6pa3OBaTCJ'IBHBIX OTHO-

menuit biioka 1 «Aucuummae! (MOIyIIN)» U SIBISIETCS 003aTENBHON IS N3y9IeHUS

I'ox Hauana noaroroBku (o yueOHoMy 1uiany) 2024



A w N P

COJEPXAHHE

[Tnanupyemble pe3yabTaThl 00y4eHUs

MecTo TUCHHILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOTPaMMBI

O0beM 1 coniepKaHue TUCITUTUINHBI

Y4eOHo-MeToAMuecKoe O0eCreueHne CaMOCTOSITEIbHONH paboThl 00y4daro-
HIAXCS

@OoHJ| OLICHOYHBIX CPEACTB JUISl NMPOBEACHUSI TEKYUIEH W IPOMEXKYTOUYHOMU
aTTeCTallly 10 TUCIUILTNHE

Y4eOHO-METOAMUECKOE U PECYPCHOE 00ECIIEUCHNUE JUCIIUILTAHBI
MeToudecKkue yKa3aHus 0 OCBOSHUIO JUCIIATLIIMHBI

WNudopManinoHHbIe TEXHOJOTHUH JUISI OCYIICCTBICHHS O00pa30BaTEIIBHOTO
nporiecca 1o JUCIHUILTNHE

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCITUTITUHBI
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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS

1.1. leab v 3224 TUCHHUILIMHBI

Leab ocBOeHHS TMCHUIUIMHBI: CO3/IaHHE HAYYHO—OOOCHOBAHHOTO OOIIEro mpen-
CTaBJICHUA O (PU3HKE KaK HayKe, SIBJISIOIIEHCS OCHOBOM €CTECTBEHHOHAYUHOM KapTUHBI MUPA,
MMEIOLIEH dKCIIEpUMEHTANIbHYIO 0a3y, O €6 BO3HUKHOBEHUU U dTanax BOJIIOLMH.

3agaun AUCHUNIMHBI:

- O03HAKOMJICHHE C WCTOpPWEH pa3BHUTHS, CTAHOBICHHEM U JBOJIOIMCH (hHU3HUecKoi
HayKH, ¢ OMorpadusiMu BbIIAIOIIUXCS YUYEHBIX — (DU3UKOB;

- (hopMupoBaHNE OCHOBHBIX 3HAHHM O BOKHEHIIMX (U3NYECKUX (DAKTaX M MOHSATHIX,
3aKOHAaxX W MPUHIMIAX (PU3UKU C YETKUM OMpPEJIeICHUEM IPaHMIl, B MIPeJielax KOTOPhIX Clpa-
BE/JTUBBI T€ WM WHBbIE GU3NUECKHE KOHLEIIINH, MOEIIH, TEOPHH;

- OBJIaJICHUE 3HAHUSIMH OCHOBHBIX 3aKOHOB (PM3UKH, U UX POJH B (POPMUPOBAHUU CO-
BPEMEHHOM €CTECTBEHHO - HAYYHOU KapTUHBI MUPA;

- (opmupoBaHUE HAYYHOT'O MUPOBO33PEHUS CTYICHTOB.

B kypce 3aTparuBaroTcsi METOJ0JIOTMYECKHE TPOOIEMbI TEOPETHUECKON M SKCIIEPUMEH-
TaJbHON (QU3HKHU.

Kypc 3HaKOMHT CTYJCHTOB C TEOPHEH U IKCTIEPUMEHTAIIBHOW OCHOBOW BaKHEUIINX (u-
3UYECKUX OTKPBITUM, MOSABICHUEM HOBBIX TEOPUM, UJI€W, MOHATHI, IOKA3bIBAET BKJIAJ OTEYE-
CTBEHHBIX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE (DU3HUKHU.

1.2. Ilnanupyembie pe3yJbTaTbl 00yUeHHs

B pe3ynbrare ocBOEHUS 1aHHOM TUCIUILIMHBI y 00y4aronmxcs GopMUPYIOTCS clie-
JTYIOIIME KOMIETEHIINH:
YK-1. CiocobeH ocymiecTBIsATh NOUCK KPUTUYECKHUI aHaTN3 U CHHTE3 HH(pOpMaLnu,
IPUMEHSTh CUCTEMHBIN TOIXO/ JIIsl pELIEHMsI [TIOCTABJIEHHBIX 3ajau.
[TK-1. CnocobeH ocBanBaTh U UCIOJIB30BATh TEOPETHUECKHUE 3HAHUS U TIPAKTUYECKUE
YMEHHMS U HaBBIKU B IPEIMETHOM 00JIaCTH NPH PELIEHUH MTPO(ecCHOHAbHBIX 3a1a4.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

JlucuuIuiiHa BXOIUT B 4acTh, (OPMHPYEMYIO YYaCTHHKAMH O0Opa30BaTENbHBIX OTHO-
menuit bioka 1 «lucuuminee! (MOAYNIN)» U SIBIIsETCS 0043aTeNbHOMN IS N3y4eHUs

Huctmmumza «Vctopus GU3NKM» MCTIONB3YET 3HAHUS M YMEHHS, TOJTYYCHHBIE B PAMKax
JUCHUIUTMHBL «O0I1as U 3KcrepuMeHTanbHas (usnka», « Teopus 1 MeToauKa MPernoaaBaHus
bu3uKN».

Huctmmumza «Vcropusi GU3NKm» SBISETCS HEOOXOIMMBIM OCHOBAHHEM IS YTITyOJIeH-
HOT'O OCBOEHUS MUcHUIUIMH «Teopus u Meronuka mpenojgaBanus Gpuznkmny», «Teopus u MeTo-
JIVKA TPETOAaBaHusl MHPOPMATHKI.

3. OFbEM U COAEPKAHUE JUCLHHUITJIMHbI

3.1. O0beM TUCHUIIINHBI

[Tokazarens o6bemMa JUCIUIUIUHBI KonuyectBo
OO0beM TUCHMITIIMHBI B 3a4ETHBIX eIMHUIIAX 3
O06beM TUCIUIIMHBI B Yacax 108
KonrtakTHas pabora: 64,2
Jlexumm 32
[TpakTHueckue 3aHATHS: 32
U3 HUX, B (popMe MPaKTHUECKOM MOIrOTOBKH 32
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KoHTakTHBIE Yachl Ha TPOMEKYTOUYHYIO aTTECTAIHIO: 0,2
3auer 0,2
CamocTosTenpHas padoTta 36
KonTponb 7.8

DopMOI TPOMEKYTOUHOM ATTECTALUH SIBIISIETCS 3a4€T — 7 CEMECTP.

3.2. Conep:xaHue U CUUNIMHBI

o4Has ¢opMa o0ydeHUs

HanmenoBanue pa3iesioB (TeM)
AUCHMIUIMHBI ¢ KPATKUM CO/lep:KaHueM

KoauuecTBO 4acoB

Jleknun

[MpakTnyeckne 3aHATHSA

Oo01mee
KO0JI-BO

U3 HHX, B (pop-
Me NpaKTuye-
CKOH MOATro-
TOBKH

Tema 1. AHTHuUHasa Hayka. PazButue npeacraBieHui
0 CTPOCHMHU BelllecTBa. [ 'eolieHTpuyeckas cucrema
mupa. ['unoressl o neuxxkeHun 3emiu. [Ipoctpan-
CTBO U BpeMs. MexaHuueckoe JBrmkeHne. PaboTsl
Apxumena u I'epoHa.

Tema 2. Cuctema mupa KonepHuka u ee pa3BUTHE B
tpyaax Jx. bpyno, T. bpare, Kennepa, ['anunes.
Jloka3aTenbCcTBO BpallleHus: 3eMITU U €€ OpOUTallb-
HOTO JIBMYKEHUS.

Tema 3. Co3zmanue Ki1accudeckor MexaHuku. JKU3Hb
u TBopuecTBO U. HptoToHa. AHanu3 paboThl yueHO-
ro "MareMaTH4ecKkoro Hayajia HaTypaabHOU (uiio-
coun". Posis HetoToHa B pazBuTun pu3nyecKoit
Hayku. Co3/1aHie TEOPETUUECKON MEXaHUKHU.

Tema 4. MonexynsipHasi pusnka u Terora B 18 Be-
ke. Paboter /. baka u I'.B. Puxmana. )Ku3np u
TBOpuecTBO M. JIoMmoHOCOBa, ero padora "Pa3mpiii-
JIEHUE O MPUYMHE TEIIOThI U Xosuoaa".

Tema 5. BO3HUKHOBEHHME U pa3BUTHE TEPMOINHAMMU-
ku. [Tpuanmn Kapro. OTKpsITHE 3aKOHA COXpaHe-
HUs U IIpeBpainenus 3aepruu P. Maniepowm, J1.11.
xoynem u I'. T'enbmronbsiiem. Pabotsr P.
Knaysuyca u B. Tomcona no co3ganuio MmexaHuye-
CKOM TEOPHH TEIIOTHL.

Tema 6. Monexynsapnas gusuka B 19 Beke. Pazpa-
00TKa KHHETHYeCKOH Teopuu ra3zos. Co3aHue cra-
tuctuueckon pusukn [Jx. Makcsennom, JI. bonbir-
MaHoM, ['u66com.

Tewma 7. Pabota X. I'toiirenca "TpakraT o cBete'".
Pa3BuTHE BOJTHOBOM ONTHKU B IEPBOU MOJIOBUHE 19
Beka. OTkpriTe uHTepdepenuu ceera T. FOHTrOM.
Ontuka @penens. Counnenne O. Openens "Memy-
apsl 0 TU(PPAKITUN CBETAY.




Tewma 8. [IepBbie OTKPBITHSI B 00JIACTH DJICKTpUUE-
cTBa 1 MarHetusma. TBopdectBo b. dpanknuna.
OxkcnepumenTainbHoe oTKpbiTHE 111, Kynonowm oc-
HOBHOT'O 3aKOHA JIEKTPOCTAaTUKU. OTKPBITUE DJICK-
Tpudeckoro Toka. Padotsl JI. ['anpBanu, A. Bonbra,
B. Ilerposga.

Tema 9. DnekTpomMarHeTusM B nepBoil mosoBuHe 19
Beka. OTkpeiTHe X. Dpcrena. IIeKTPoIUHAMUKA
Awmriepa. [lepBbie uccienoBaHus 3JI€KTPHUECKUX
ueneit I'. Omom. XKuzne u TBopuectBo Dapases. Pa-
00Ta y4eHoro "DKCIepuMEHTAIbHBIC UCCIEIOBAHUS
o anektpuuectBy'. OTkpbiTre 3.X. Jlenuem obure-
ro MpaBuWJIa ONpeesieHUs] HapaBIeHUs HHTyKIU-
OHHOTI'O TOKa.

Tema 10. Bo3HUKHOBEHHE U Pa3BUTHUE TEOPHUU DJICK-
TpOMarHuTHOro noJisi. JKu3Hp U TBOpuecTBO Makc-
Bemta. [lodyuyeHue »neKTpOMarHUTHbBIX BOJH [
I'epuem. A.I'. CroneroB — riaBa nepBoil Hay4yHOU
HIKOJIBI PYCCKUX (DU3UKOB. DKCIIEPUMEHTAIBHOE J0-
Ka3aTeJIbCTBO CYIIECTBOBAHUE CBETOBOI'O JIABJICHHUSI.
JKuszup u tBOopuectBo I1.H. JleGenera. M3o0perenue
paguo A.C. IlonoBbIM.

Tewma 11. PazBuTHe 31eKTpOAMHAMUKHI ABUKYIIUXCS
TE1 U CO3JaHHe IEKTPOHHON Teopuu. OneiT Maii-
kenbcoHa-Mopau. Pab6oter I'. Jlopenna, k. Tom-
cona, A. I[lyankape. )Ku3up u TBOpuecTBO A. DHH-
mreiiHa, pabora ydenoro "K snextpoaumHammke
JBIDKYIIUXCS cpen’”.

Tema 12. BoszHukHOBeHHE aTOMHOU Qu3uku. OT-
kpeiTusi B. Pertrena, A. bekkepens, [Ibepa u Mapu
Kropu. IIpoGnema TenaoBoro u3iny4eHuss U KBaHTO-
Bas rurnore3a M. I1nanka. PazBuTue KBaHTOBOM T€O-
puu cBeta A. DiHIITEHOM, ero cTaThs «O0 0aHOI
ABPUCTUYECKON TOYKE 3pEeHus, Kacarolleicss BO3-
HUKHOBEHHUsI W TIpeBpalleHus cBeTa». OTKpbITHE
atomHoro sapa J. Pesepdoprom. XKuznp u TBOpUe-
ctBo H. bopa.

Tema 13. Co3manne KBaHTOBOM MeXaHUKHU. PaOOTHI
B. I'eitzen6epra, JI. [le bpoitns, 3. Llpenunrepa, M.
bopHa, I1. /lupaka, B. [Taynn.

Tema 14. Pa3Butue pusuku sjpa u 31€MEHTAPHBIX
yacTuIl. Ycnexu HaydyHoll mkonsl 3. Pesepdopra.
Kunssup u tBOpuecTBo 3. Pepmu. TropuectBo U. n
@. XKommo-Kropu. Coznanue siiepHON SHEPTETHKHU U
TeXHUKA. OCHOBHBIE OTKPBITUS B (DU3MKE dJIEMEH-
TapHbiX uactuil. dusmku maypearsi HoOeneBckoii
IIPEMUMU.




Tema 15. PazButue ¢usuku B Hamiei ctpane. A.D.
No¢dde — rmaBa coBerckoii mkoibl GU3NKOB. TBOp-
yectBo C.M. BaBwioBa. OTKpbITHE UM OOBSCHEHHE
apdexra BaBunoBa—Uepenkosa. XXu3Hb U TBOpue-
ctBo U.B. KypuaroBa. OTKpbITHE CBEPXTEKYy4ECTH
renus [1.J1. Kanuneit. Co3janue KBaHTOBBIX reHepa-
topoB WM.I'. bacoBeim u A.M. IIpoxopoBeim. IIpo-
OsieMbl TepMoOsiiepHOM 3HepreTuku. Hepemenusie
npobsieMbl ¢uznyeckoil Hayku. OTBETCTBEHHOCTh
yUEHBIX 3a Oy/yliee 4eJ0Be4YecTBa.

Tema 16. Co3maHue KBaHTOBOW XPOMOJMHAMUKH.
CranpaptHass Monenb (U3UKU HIIEMEHTAPHBIX Ya-

CTHIL.

HToro

32 32

32

INPAKTUYECKASA IMOAI'OTOBKA

Tema

3agaHue HA NPAKTHYECKYIO
MOArOTOBKY (HOKJIA/ABI, IPe3eH-
TalUHU)

KOJIN4Y€CTBO
yacoB

Tema 1. AuT4Has Hayka. Pa3Burue
IIPEACTABICHU O CTPOCHHM Belle-
cTtBa. ['eomeHTpuueckas cucrema
Mupa. ['umore3sl 0 ABMKEHUU 3eM-
mu. IIpoctpancTtBo u Bpems. Mexa-
HUYECKOe JBIKeHHE. PaboTer Ap-
xumena u ['epona. 1

1. Pa3BuTHe npecTaBieHUu IpeB-
HUX 0 opMe U pazMepax MaTepH-
aJbHOr0 MUpa. ENMHUIIBI BpeMEHH.
Kanennaps.

2. AutnuHas Hayka. Pazsutue npen-
CTaBJICHUI O CTPOCHUH BELIECTBA.

3. 'eonieHTpHUYECKast CUCTEMA MUpA.
Apucrorenb. MexaHn4eckoe J1BU-
JKEHHE.

4. Pabotsl Apxumena u I'epoHa.

Tema 2. Cucrema mupa KonepHuka
u ee pazsutue B Tpyaax /[x. bpyno,
T. bpare, Kemnepa, ['anunes. oka-
3aTeIbCTBO BpAILLEHUS 3€MJIU U €€
OpOUTAIBHOTO IBUKEHUSI.

1. H. Konephuk.
2.T. bpare.

2. N. Kennep.
4.T. l'anunei.

Tema 3. Co3manne KIacCHYECKOH
mexaHuku. JKusHp u TBopuectBo M.
Hprorona. Ananus paboThl y4eHOTO
"MaTemMaTHYeCKOTO Hayaja HaTy-
panbHON (unocopun". Pons Hero-
TOHa B Ppa3BUTUU  (UBNYECKOH
Hayku. Co3/aHue TEeopeTUYECKOU
MEXaHUKHU.

1. ’)Ku3nb u TBOpuecTBO HBIOTOHA.

2. Ananu3 pa6otsl HproToHa
«MaremaTnyeckue Haqajla HaTy-
panbHOU puitocopum».

3. Pa3BuTHe MexaHuku B 18 B.

4. XK. Jlarpanx.

Tema 4. MonekynspHas Qu3uka u
tertota B 18 Beke. Pabotsr /]. bioka
u I'.B. Puxwmana. )Xusznp u TBOpUe-
ctBo M. JlomoHocoBa, ero pabota
"Pa3MblluieHre 0 MPUYUHE TETUIOTHI
u xonona'".

1.Pa3Butue TepmMoMeTpHH.
2. 3apoxeHne KATOPUMETPHH.
3. M.B. JlomoHOCOB.

4. Pa6ots! /1. biaka u I'.B. Puxmana.

Tema 5. BO3HUKHOBEHME U Pa3BUTHE
tepmoanHamMuku. ITpuamun Kapso.

. C. Kapno.

1
2. b. Kimaneipos.
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OTkpeITHE 3aKOHA COXpaHEHUS U
npespailenus sHepruu P. Maiiepowm,
JLI1. Jxoynem u I'. ['enbMrosbueM.
Pa6ots! P. Kitaysuyca u B. Tomcona
110 CO3/IaHUI0 MEXaHUYECKON TEOPUH
TEIJIOTHI.

.. Menneneen
B.

3.
4. B. Tomcon

Tema 6. Monekymsipaas ¢puszuka B 19
Beke. Pa3paboTka KUHETHUYECKOM
Teopun ra3zoB. CozaHue CTaTUCTHU-
yeckoil ¢usukn JIx. MakcBemiom,
JI. BonsnimManoMm, I'n66coMm.

1. Pabots! JI. Bonbiimana.
2. Ku3nb u TBopuectBo /. Makc-
BEJIIA.

3. J1. I'u66c.

Tema 7. Pabora X. [roiirenca
"TpaktaT o0 cBere". Pa3Butue BOI-
HOBOM ONTHKH B IIEPBOM ITOJIOBHHE
19 Beka. OTkpbITHE UHTEPPEPEHITHI
ceera T. FOurom. Ontuka ®@penens.
Counnenue O. ®@penens "Memyapsl
0 TU(paKIUU CBETAY.

. X. T'roitrexc.

. T. FOHr.

. O. ®penernb.

. . bproctep, 3. Maioc.

AW N —

Tema 8. IlepBbie oTkpeiTHS B 007a- | 1. TBopuectBo b. dpankimHa.
CTH anekTpuyectBa M Mar"erusma. | 2. lI. Kymnos.

TBopuectBo b. ®panknuna. Okcne- | 3. Pabotsr 1. ['anbBanu, A. BonbThl.
pumenTanbHoe oTkpbiTHe LI, Kyno- | 4. B. [lerpos.

HOM OCHOBHOT'O 33aKOHa 3JIEKTPOCTa-

TUKU. OTKpPBITHE BJIEKTPUYECKOTO

toka. PabGorer JI. TlampBanm, A.

BousbTa, B. [letposa.

Tema 9. Dnektpomarnerusm B nep- | 1. A. Ammep.

Boi mosioBuHe 19 Beka. Otkpeitue | 2. . Om.

X. Opcrega. OnekrpoauHamuka | 3. )Kuzsb u TBOpuectBo M. @apa-
Awmrnepa. IlepBele wuccienoBaHus | Aes.

anekTpuueckux uneneit I'. Omowm.
Kusznp n tBOopuecTtBO Papanes. Pa-
60Ta y4eHoro "DKclepuMeHTaIbHbIE
WCCJICIOBAHUS TIO JJIEKTPUUECTBY'.
Otkperte 3.X. JleHuem oo6uero
IIpaBUJIa OTpPEAEIICHUS] HAIIPaBICHUS
WHAYKIIMOHHOTO TOKA..

4.9.X. Jlenw.

Tema 10. Bo3HUKHOBEHHE U pa3BH-
THE TEOPUHU DJIEKTPOMATrHUTHOIO MO-
ns. XKu3ep m TBOpuecTBO Makcsel-
na. IlomydeHne 31€KTpOMarHUTHBIX
BosiH I'. T'epuem. A.I'. CroneroB —
IJ1aBa NEPBOM HAYYHOM IIKOJIBI pPycC-
CKUX (PU3UKOB. DKCIEPUMEHTAIBHOE
JI0Ka3aTeIbCTBO CYILIIECTBOBAHUE
cBeTOBOro JnamieHus. JKu3Hb U
tBopuectBo [I.H. JleGenera. MN300-
perenue paauo A.C. [lonosbim.

1. ITony4eHue 31€KTPOMarHUTHBIX
BoJiH I'. ['epuem.

2. AT. Croneros.

3. XKwuznb u TBopuectBo I1.H. Jlebe-
JieBa..

4. N3o6perenue paguo A.C. [Tono-
BBIM.

Tema 11. . Pa3Butne 3neKkTpoauHa-
MUKH JIBIDKYIIMXCS TET U CO3/IaHHE

1. OnbiT Maiikenbcona-Mopiu.
2. 1. Jlopenu.
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3JIEKTPOHHOU Teopuu. OnbIT Maii-
kenbcoHa-Mopiu.  Paboter I'. Jlo-
penia, /Ix. Tomcona, A. Ilyankape.
Kusup u TBOpuecTBO A. DHHIITEH-
Ha, pabota yueHoro "K anekTpoau-
HaMHUKE ABMKyIIMXCs Ten'".

3. A. Ilyanxkape.
4. XKu3npb 1 TBOpueCcTBO A. DiiH-
LITEHHA.

Tema 12. Bo3HUKHOBEHHE aTOMHOM
¢usuku. OtkpeiTus B. Pentrena, A.
bekkepens, [Ibepa u Mapu Kropu.
[TpoGiiemMa TENIOBOrO M3IY4YEHUS U
KBaHTOBas rumnore3a M. IlnaHka.
Pa3BuTue KBaHTOBOW TeopuH CBETA
A. DinHimreiiHoM, ero cratba «O0
OJHOM 3BPUCTUYECKON TOYKE 3pe-
HHSI, KacaroIehcsl BOSHUKHOBEHUS U
npeBpaiieHusi  csetay. OTKpbITHE
atomMHoro suapa . Pesepdopmom.
JKusnb u TBOpuectBO H. bopa.

1. OtkpeiTusa B. Pentrena, A. bek-
kepens, IIsepa u Mapu Kropu.

2. M. [Inank.

3. D. Pesepdopa.

4. XKXuznb u TBOopuectBo H. bopa.

Tema 13. Co3maHue KBaHTOBOU Me-
xaHuku. Pabotsl B. 'eitzenOepra, JI.
He bpoitnsa, 3. [lpegunrepa, M.
bopna, 1. lupaka, B. [Taynu.

I'eitzendepr.
[pénunrep.

ayJu.

Tema 14. PazButue ¢usuku sapa u
AJIEMEHTApHbIX  YacTHIl. Y CIEeXH
HayyHOM mikonel O. Pesepdopna.
Kuzup u TBOopuectBOo . dDepmu.
TBopuectBo U. u ®. XXonuo-Kropu.
Coznianue s1epHOW SHEPreTHKU U
TexHUKU. OCHOBHBIE OTKPBITUS B
¢dusnke 3neMeHTapHbIX yacTull. Ou-
3ukHu Jaypeatsl HoOeneBckoil mpe-
MUH.

1. B.

2.0.

3. I1. JIupaxk.
4.B. 11

1. )Kuznb u TBOpUecTBO O. Depmu.
2. TopuectBo U. u ®@. XKoauo-
Kropu.

3. Coznianue si1epHON SHEPTETUKU U
TEXHUKHU.

4. OCcHOBHBIE OTKPBITHS B (PU3UKE

3JIEMEHTApHBIX YaCTHUII (JJOKBAPKO-
BbIII Iepuon).

Tema 15. Pa3zButue ¢pusuku B Hamieu
crpane. A.®. Modde — rnasa coser-
CKOHM 1IKOJbl (hr3uKoB. TBOpUECTBO
C.H. BaBunoBa. OTkpbITHE U 00BsAC-
HEHUE s dexra BasunoBa—
YepenkoBa. JKu3Hp M TBOpPYECTBO
N.B. KypuaroBa. OTKpbITHE CBEpX-
tekyuectu remaus [LJI. Kanuueit.
CoznlaHue KBaHTOBBIX T'€HEPaTOpOB
N.I'. bacoeeiMm u A.M. IIpoxopo-
BeIM. [IpoOsiemMbl  TepMoOsIepHOI
sHepreTuku. Hepemennsie npobiie-
Mbl (Qu3ndeckoil Hayku. OTBert-
CTBEHHOCTb YYEHBIX 3a Oyayliee ue-
JIOBEUYECTBA.

1. A.®. Nodde — rmaBa coBeTCKOM
HIKOJIBI (PU3UKOB.

2. TopuectBo C.1. BaBuiosa.

3. XKusnb u tBOopuectBo U.B. Kyp-
4yaToBa.

4. OTKpBITHE CBEPXTEKYUECTH I'eNus
I1.JI. Kanuueit. Co3gaHue KBaHTO-
BbIX reHepaTopoB M.I'. bacoBeiM 1
A .M. IIpoxopoBBIM.

Tema 16. Co3manne KBaHTOBOM
xpoMoguHaMuku. CTaHmapTHas MO-
nenb (GU3MKH  DIIEMEHTapHBIX Ya-
CTHII.

1. M. 'enn-Manm.
2. H. H. boromo608, b. B. Ctpy-
muuackuii 1 A. H. TaBxenumse.

3. JI. Igeiir.
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4. CrangapTHas MOJIeb GU3HKA

QJICMCHTAPHBIX YaCTHUII.

4.  YUYEBHO-METOJHAYECKOE OBECHEYEHUE CAMOCTOSTEJbHON
PABOTBI OBYUYAIOIIUXCSA
Tembl 11 camo- | U3yyaemsble Bo- | Kosmmue- | Popmbl ca- Meroanue- DopMbI
CTOSATEIbHOI0 NPOCHI CTBO 4a- MOCTOSI- cKMe olecme- | OT4YeT-
U3y4eHust COB TeJIbHOM pa- YeHHu s HOCTH
00THI
1.®ynnameHTaneH | DKCIEpUMEH- 3 Pabora c mu- | Pekomennye- Kon-
bl€ B3aUMOJEH- TaJbHas yCcTa- TepaTypoi, Mas JUTEpaTy- | CIEKT,
CTBHUSL. HoBKa bparusn- cerbto UH- pa. Pecypcol JIOKJIAL,
ckoro. Teopus TepHET, KoH- | MHTepHeT IIpEe3€eH-
METO/1a. CyJIbTaluH, Tanus
IpaKkTHye-
CKHE 3a/a-
HUs, TOArO-
TOBKa JIOKJIa-
JIOB U TIpe-
3eHTALUI
2.0kcniepuMenTan | OmbITHI U KCIIE- 3 Pabora c mu- | Pexomennye- Kon-
BHOE OIpeJere- pUMEHTaJIbHAs TepaTypou, Mas JIuTepary- | CIEKT,
HUE CKOPOCTEN YCTaHOBKa OJIb- ceTpto - pa. Pecypchl JOKJIaJ,
ra3oBbIX MOJIEKYJI. | ApUJDKA. TepHeT, KoH- | HTepHer Ipe3eH-
CyJIbTALIHH, Tauus
IpaKTHie-
CKHeE 3a/a-
HUS, TOJTO0-
TOBKa JI0KJIa-
JIOB U IIpe-
3CHTaLUI
3.0nbITHI DYKO. Teopus metona 3 Pabora c mu- | Pexomennye- Kon-
®dyko u napa- TepaTypou, Mas JINTepary- | CIEKT,
METPHI €ro ycTa- cerbto UH- pa. Pecypcol JIOKJIa/I,
HOBKH TEpHET, KoH- | lHTepHeT IIPE3€EH-
CyJIbTalluH, Tanus
IIpaKTHYe-
CKHeE 3a/a-
HUS, TIOATO-
TOBKa JIOKJIa-
JIOB U IIpe-
3eHTaLMI
4.0mbrTHI JleOe- Omnbrite! JIeGene- 3 Pabora c mu- | Pexomennye- Kon-
JieBa. Ba. Meroauue- TepaTypon, Mas JIMTepary- | CIEeKT,
CKHE TPYAHOCTH ceTbro MH- pa. Pecypcol JOKJIaJ,
U CHOCOOBI X TepHeT, KoH- | HTepHer Mpe3eH-
MIPEOJOIICHMUSL. CyJIbTalluH, Tauus
MpaKTHie-
CKHE 3a]1a-
HUS, TOJTO-
TOBKa JJOKJIa-
JIOB U IIpe-
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3eHTanui

5.0nbITH Maii- Onrtuyeckuii UH- 4 Pabora c mu- | Pexomenmye- Kon-
KenbcoHa — Mop- | Tepdepomertp, TepaTypoi, Mas JUTEpaTy- | CIEKT,
. KOHCTPYKLHS U cerbto UH- pa. Pecypcol JIOKJIaI,
rapameTpbl TepHET, KOH- | MHTepHeT IIpE3€eH-
YCTaHOBKH. CyJIbTalluH, Tanus
MpaKTH4e-
CKHE 3a/a-
HUs, IOArO0-
TOBKa JIOKJIa-
JIOB U TIpe-
3CHTALUI
6.Katonusie myun. | OnbiTel Kpykca, 4 Pabota c mu- | Pexomennaye- Kon-
OTkpsITHE DJIEK- Jx.JIx. Tomco- TepaTypou, Mas JINTepary- CIIEKT,
TpOHa. Ha, [leppeHa. cerbto UH- pa. Pecypchl JIOKJIa/I,
TepHeT, KoH- | MHTepHeT [IpE3CH-
CyJIbTALIH, Tauus
IpaKTHie-
CKHeE 3a/a-
HUS, TOJTO0-
TOBKa JIOKJIa-
JIOB U IIpe-
3eHTanui
7.O1BITEL IO DKCrepuMeH- 4 Pabota c nu- | Pexomennaye- Kon-
YCTaHOBJICHUIO TaJbHas yCTa- TepaTypoil, Mas JUTEpaTy- | CIEKT,
AIEpHOU MoJlend | HOBKa Pesep- cerbto UH- pa. Pecypcol JIOKJIa/I,
aToma. dopna. TepHET, KoH- | MHTepHer Ipe3eH-
CyJIbTallUH, Tanus
MpaKkTHye-
CKHE 3a/a-
HUS, TIOATO-
TOBKa JIOKJIa-
JIOB U IIpe-
3eHTaLMI
8.BonHoBBIE OmnbiTel ToMcoHa 4 Pabora c mu- | Pexomennye- Kon-
CBOMCTBA yacTull. | U TapTakoBCKO- TepaTypou, Mas JINTepary- CIIEKT,
ro. cetpro M- pa. Pecypcel JOKJIaJI,
TepHET, KoH- | MHTepHeT [Ipe3eH-
CyJIbTALIH, Tauus
IpaKTHie-
CKHE 3a]a-
HUS, TOJTO0-
TOBKa JJOKJIa-
JIOB U TIpe-
3eHTaLUI
9.Yckopuremnmu. OTkpbITHE 4 Pabota c mu- | Pexomenmaye- Kon-
OTKpBITHE HOBBIX | HEUTPUHO. DKC- TepaTypou, Mas JIUTepaTy- | CIEKT,
JJIEMEHTAPHBIX IepUMEHTHI Peit- ceTpro M- pa. Pecypcsl JIOKJIaJ,
YaCTHLI. Heca — KoyaHa. TEpHET, KoH- | lHTepHeT IIPE3€EH-
KoHcTpyknnu n OTtkpbITHE CyJIbTalluH, Tanus
IPUHLIMIIBI 1EH- HenTpuHo. Kon- IIpaKTH4e-
CTBUS yCKOpUTe- | Jaijaep u 6030H CKHeE 3aja-
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ner. OTkpeiTHE T | XUITCA. HUS, IOATO-
— ME30HOB, JICTI- TOBKa JOKJIa-
TOHOB, aHTHIIPO- JIOB U TIpe-
TOHA. JKCIepHU- 3eHTaIni
MeHTHI PeiiHeca —
KoynHa.
10.I1nagkoBCKHE HaOmronenus 4 Pabota c mu- | Pexomennaye- Kos-
BCJIMYUHBI M OC- COJTHEUHBIX TepaTypoi, Mas JTuTepary- CIICKT,
HOBHEBIE dTaIbl HEUTPHUHO, TJIaH- cetbio MH- pa. Pecypchl JIOKIaf,
sBorouu Bee- KOBCKHE BEJIU- TEpHET, KOH- | IHTepHeT NIpE3EH-
nenHoi. [IpoGiie- | YMHBI U UX 3Ha- CyJIbTAIIHH, Tanus
MBI [IOUCKA U CBSI- | YEHHUE, TEOpUs MpaKkThye-
34 ¢ BHE3eMHBLIMU | BcenenHoi, ot- CKHe€ 3a1a-
IMBWIM3AIUSAMU. | KPBITUE U UCCIIe- HMS, IIOJITO-
I'maBHelIIME acT- | JOBaHHE IIJIAHET. TOBKa JOKJIa-
POHOMHYECKHUE JIOB U TIpe-
obcepBaropuu 3eHTalUN
Poccum u 3apy-
OC)KHBIX CTpPaH.
HUTOrO 36

5. ®OHJI OIEHOYHBIX CPEJICTB JJI1 NPOBEJAEHUA TEKYIIEA M

MPOMEKYTOUYHOM ATTECTALIUU MO TUCLUATIJIVHE

5.1. llepeueHb KOMIIETEHIIHI ¢ yKa3aHMeM 3TaNoB UX (opMUpoOBaHMS B Npollecce

0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

KOHIlH&HMGHOB&HHGKOMHETGHHHH

Ortarnbl popMUpOBaHUs

YK-1. CnocobGeH ocymiecTBIsATh HOUCK KPUTUIECKUI
aHaJIM3 U CUHTE3 UH(POPMALIUH, IPUMEHATh CUCTEMHBIN
MTOIXO/ JIJIsl PEIICHUsI TOCTABJICHHBIX 3a/1a4.

1. Pabora Ha y4eOHBIX 3aHATHUSAX.
2. CamocTosTenbHas padora.

[TK-1. CnocobeH ocBanBaTh U UCIIOJIL30BaTh TEOpE-
TUYECKHUE 3HAHUS Y TPAKTUYECKUE YMEHUS U HaBBIKH B
MpPEeIMETHOM 00JIaCTH MPH pelIeHUH MTPO(HeCcCHOHATEHBIX

3aaad.

1. PaboTa Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padora.

5.2. Onucanue nmoka3areseil M KpUTepHeB OLCHUBAHMS KOMIICTCHIUMH Ha pas-
JIMYHBIX 3Tanax ux GopMHpPOBaHKS, ONIUCAHNE KA OLCHUBAHHUS

OnenuBa- | VYpoBeHb | Ortam ¢popmupo- | Onucanue nokaszareneit | Kpurepun | Illkana
eMble chopMupo- BaHUs OLICHUBA- | OIICHU-
KOMIIe- BaHHOCTH HUs BaHUs
TEHIIUU
VYK-1 [Toporossriit | 1. Pabota 3HaTh: 3Tanbl pa3BUTHS | JIOKJIAJ, IITkana

y4eOHBIX 3aHs- | PU3NYECKON HayKu, OMO- | Tpe3eHTa- | OLEHH-
THUSX. rpa¢uyeckue JaHHbBIE U s BaHUs
OCHOBHbIE Hay4HbIE J10- JIOKJIaja,
2. CaMmocCTOs- | CTUKEHHMSI YUYEHBIX Kak 1IKanza
TenbHas paboTa. | OJHOTO U3 0a30BBIX 3Jie- OLICHHU-
MEHTOB [UIsl pa3BUTUSA U BaHUs
NoJJepKaHUsl  MO3HaBa- Mpe3eH-
TEIbHOU aKTUBHOCTH Taluu
00ydJarommxcs, caMmocTo-
ATEIbHOCTH, HWHHUIMATH-
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BBI, TBOPYECKHUX CIIOCOO-
HOCTEH, MOTHBAIUM K
00yueHu10.

YMerb:  UCIOIB30BaTh
HCTOPHUIO CTAHOBJICHUS U
pa3sBuUTHI  (U3NYECKOMH
KapTUHBI MHpa Uit op-
MHUpPOBAHUSI  €CTECTBEH-
HOHAYYHOU KapTHHbI
MHpa C LEJbI0 OpraHu3a-
MU Pa3IUYHBIX BHUJOB
JESITEIBHOCTH ~ 00y4aro-
mmxcs B 0o0Opa3oBaresb-
HOM TMIpOIIECCE, HaIpas-
JICHHBIX Ha pPa3BUTHE UX
[03HABATEJIbHOM aKTUB-
HOCTH, CaMOCTOSITENIbHO-
CTH, WHHWIIMATUBEI, TBOP-
YeCKUX  CIOCOOHOCTEH,
MOTHBAILIUU K O0YUEHHUIO.

[Iponsuny-
TBIN

1. PabGora Ha
y4eOHBIX 3aHs-
THUSX.

2. CamocTosi-
TenbpHas paboTa.

3HATB: 3Tanbl Pa3BUTHS
¢u3nveckoit Hayku, OHo-
rpaduyecKkue AaHHBIE H
OCHOBHBIE HAy4HBIE J10-
CTH)KEHUS YYEHBIX KakK
OJIHOrO U3 0a30BBIX JJe-
MEHTOB JUIsl Pa3BUTUSA U
MOJAIepKaHUsl MO3HaBa-
TeIbHOU aKTUBHOCTHU
00yyJaromuxcs, caMmocTo-
ATEJIbHOCTH, WHHUIMATU-
BbI, TBOPUYECKUX CIIOCOO-
HOCTEH, MOTHBAIUM K
00y4eHHI0.

YMeTh.  UCHOIB30BaTh
HUCTOPUIO CTAHOBJICHUS U
pa3Butus  (pusMUecKon
KapTUHBI MHUpa Uit pop-
MHUPOBaHUS  €CTECTBEH-
HOHAy4HOU KapTUHBI
MUpa C IeNbI0 OpraHu3a-
U Pa3IMYHBIX BHUJOB
NEeSITENIbHOCTH  00y4aro-
mMxcsi B oOpa3oBaresb-
HOM TMIpOIIECCE, HaIpas-
JICHHBIX Ha Pa3BUTHE HX
MO3HABATEIHLHON aKTUB-
HOCTH, CaMOCTOSTEJIbHO-
CTH, WHHUIIMATUBEI, TBOP-
YEeCKMX CIOCOOHOCTEM,
MOTHBAIIMH K O0YUYECHHIO.
Baagers: wmeToaumkamu
MCIOJIb30BaHUsl 0a30BBIX

JIOKJIaI,
Ipe3eHTa-
oy,
IpaKTHie-
CcKas Moj-
rOTOBKa

IIxana
OIICHU-
BaHUA
JIOKJIaaa,
IIKaJia
OIICHH-
BaHUA
Mpe3eH-
TalMH,
[IKajga
OLICHU-
BaHUS
MpaKTU-
YeCKOU
MOATO-
TOBKH
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3HaHWI B obsactu husu-
KM ¥ 3TarloB €€ Pa3BUTHS
IS dhopMHUpOBaHUS
€CTECTBEHHOHAY4YHOU
KapTUHBl MHUpa Kak Kak
OCHOBBHI NIl  OpraHu3a-
MM PAa3IMYHBIX BHUIOB
NESITEIBHOCTH ~ 00y4aro-
IIUXCS, HaIpaBJICHHBIX
HA pa3BUTHE WM TIOJICP-
J)KaHU€E KX I103HaBaTElIb-
HOM aKTHMBHOCTH, CaMoO-
CTOATEJIBHOCTH, MHUIHA-
TUBBI ¥ TBOPYECKHUX CIIO-
CcoOHOCTEH.

ITK-1

[Toporoserii | 1. Pabora Ha | 3HaTh: COBPEMEHHBIE | JIOKJIAJ, [Ixana
y4eOHbIX 3aHs- | KOHIENLUU, TEOPUH, 3a- | IPE3eHTa- | OLECHU-
THUSIX. KOHBI U METOJbI B 00Jia- st BaHUS

CTH (U3UKU M HEepCHeK- J0KJIa/1a,
2. CamocTosi- | THBHBIC HAIMPABIICHUS €€ IKasna
TeJbHAs paboTa. | Pa3BUTHSA; 3HAUCHHE U B OLICHHU-

o011el KapTUHE MHPA. BaHUS

YMeTh:  J1€MOHCTPUPO- pe3eH-

BaTh IOHMMaHUE CTa- TaIH

HOBJICHHE COBPEMEHHOMN

€CTECTBEHHOHAYYHOU

KapTUHbl MHpa U PpOJH

¢u3UKN B €€ CTaHOBIE-

HUM;, CTPOUTh MOJAEIH

peabHBIX OOBEKTOB, SIB-

JIEHUH C yYEeTOM HCTOPUH

CTaHOBJICHUS] M Pa3BUTHS

(byHIaMEHTaJIbHBIX  3a-

KOHOB (DU3MKH; HpUMe-

HATh  HMH(pOPMAIMOHHO-

KOMMYHUKAI[HOHHBIE

TEXHOJIOTUU s 3 dek-

TUBHOTO pEIIeHUs 3a1a4

B NpodeccHoHaNbHOM

JeSITETIHHOCTH.

[IponBuny- | 1. PaGota Ha | 3HaTh: 3Tambl pa3BUTHA | JIOKJA], [Mkana

TBIN y4eOHBIX 3aHs- | PU3NYECKON HayKH, OMO- | Ipe3eHTa- | OIEHH-
THUSX. rpapuyecKkue JaHHble U s, BaHUS

OCHOBHBIC HaydHBIC JIO- | IPaKTHYe- | JOKJa/a,
2. CamocTosl- | CTHXKEHHMS YYEHBIX Kak | CKas IMOoJ- | IIKaia
TenbHas paboTa. | 3eMeHTa 0a30BbIX Kyjb- | TOTOBKa OLICHHU-

TYPHBIX LIEHHOCTEH. BaHUS

YMerb:  UCHOIB30BaTh TIpE3€EH-

0a3oBble 3HaHMA B 00Ja- TaIuH,
cTH (u3uKu Uit GopMu- nIKasa
pPOBaHUS €CTECTBEHHOHA- OLIEHU-

YYHOW KapTHHBI MUDA. BaHUS

Baaners:  MeToIMKaMHU PaKTHU-
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HCIIOJIL30BaHUsT 0a30BBIX YEeCKOH
3HaHU# B obnactu ¢u3n- HOJrO-
KM U ATallOB €€ Pa3BUTH TOBKH
JUIS ¢dbopmupoBaHus
€CTECTBEHHOHAYYHOU
KapTUHBI MHpa B TIPO-
(beccroHanbHOM nesi-
TEJNHHOCTH.
IIIkajia 1 KpUTEPHUH OIIEHUBAHMS JI0KJIA/Ia
YPpOBHU OLICHUBAHUS Kpurepuu onienuBanus bannel
. Ecnu ctynent oroopasun B nokiaazae 71-90% BuiOpaHHON
Bricokuii (0TIIMYHO) A p g A p 8-10
TEMBIL.
. Ecnu ctynent oroOpasun B nokiaazae 51-70% BuiOpaHHON
OnTumanbHbIN (XOpOLLIO) A p A A p o-7
TEMBI
" Ecnu ctynent oroopasun B nokiaage 31-50% BuiOpaHHON
Y 10BJIETBOPUTEIBHBIN YA p A A P 2-4
TEMBI
. | Ecm crynent oroopasui B gokiaae 0-30% BeIOpaHHOI
HeynoBneTBopUTenbHBIM YA p A A P 0-1
TEMBI
IIIkajia ¥ KpUTEPHUN OLIEHUBAHNS TPe3eHTANNHU
YPpOBHU OLICHUBAHUS Kpurepuu onienuBanus bannel
. Ecmu ctynent orobpaswi B ipeserranuu (1-90% BEI-
Bricokuii (0TIIMYHO) e p P H 8-10
OpaHHOW TEMBI.
. Ecmu ctynent orobpaswi B ipeserranun 51-70% BEI-
OnTumanbHbIN (XOpOLLO) e p P H o-7
OpaHHOW TEMBbI
o Ecnu ctynent oroOpasun B npezentanuu 31-50% BbI-
VY 1oBAETBOPUTENBHBIN Uy . p P 1 2-4
OpaHHOW TEMBbI
. | Ecmu ctynmenT otoopasun B npesentanuu 0-30% BbI-
HeynoBneTBopHTeIbHBIHI A P P " 0-1
OpaHHOW TEMBbI
IIIkaj1a ¥ KPpUTEPUH OLICHMBAHMSA NPAKTHYECKOH NMOATOTOBKH
YPpOBHHU OIICHUBAHUS Kputepuu onienuBanus Bamsr
Bricokunii (OTJIIMYHO) Ecmu crynent Bemonana 71-90% ot Becex 3amanuit 8-10
OnTtumanehsblii (xopomo) | Ecou cryaent Beimonuun 51-70% ot Beex 3aganmii 5-7
Y 10BIIETBOPUTENBHBIN Ecmu crynent Beimonama 31-50% ot Becex 3aianuit 2-4
HeynosnerBopurensHbiii | Ecou cryaent Bemmonama 0-30% ot Bcex 3amanuit 0-1

5.3. TunoBbie KOHTPOJIbHBIE 32JaHUSI WJIH HHbIE MATEPHAJIBI, HEOOXOANMBbIE JIsI
OIIEHKH 3HAHWi, yMEeHMil, HABBLIKOB M (MJIM) ONBITA JEeSATEIbHOCTH, XapaKTePHU3YHIIHX
Tanbl (OPMUPOBAHNS KOMIIETEHIIMH B mpolecce OCBOEHHs 00pa3oBaTeJbHOH Mpo-
rpaMMbl

3ajaHue HA NPAKTHYECKYI0 IOATOTOBKY

[Ipumeps! 3axaHuil

Ne Tema [Ipumeps! 3axanmit

Al. MarepuanbHasi TOYKa Maccoi 2 KT IBUIKETCA MOJ] I€UCTBUEM CHUIIbI
Mexannyeckast COTIACHO YPaBHEHUIO:

KapTHHa MUpa S=Ct’+Dt+B,

rme C=1 m/c?, D=-0.2 m/c®. Haiitu 3HaueHHE 3TOM CHIIBI B MOMEHT Bpe-
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MeHH 2 ¢ 1 5 ¢. B Kkakoil MOMEHT BpeMEHH CUJia paBHA HYJIIO?
A2. HeGonpboii kaMeHb OpOCHIIM C POBHOW TOPH3OHTAJILHOW MOBEPX-
HOCTH 3€MJIU I10J] YTJIOM K rOpru30HTY. Ha Kakyo MakcMMasabHYIO BBICO-
Ty TIOJIHSJICS KAMEHb, €CITU 4epe3 2 ¢ mociie OpocKa ero CKOpOoCTh Oblia
HallpaBJ€Ha TOPU30HTAIBHO?
A3. ABTOMOOWIIb Maccoif 2 T MOAHUMAETCS IO MI0CCE, UMEIOIIEM YKIIOH
0.5, mox nevictBuem cwibl Taru 7 kH. Haiitu yckopenue aBTOMOOMIIS,
CUMTasA, 4YTO COIPOTUBJIECHUE JBUKEHUIO HE 3aBUCUT OT CKOPOCTH U CO-
ctaBisieT 0.1 OT cuibl peakuuu onopsl. (Vkasauue: yKIOHOM Ha3bIBaeT-
Csl CUHYC yIJIa HaKJIOHA IIJIOCKOCTU K TOPU30HTY).
A4. JIBe TenexKH ABUKYTCS HABCTPEUY JAPYT APYTy ¢ OJUHAKOBBIMU IO
MOJYJII0 CKOpPOCTSIMHU ». Maccel Tenexkek M u 2m. Kakoit Oyaer cko-
POCTh JIBHXKCHHS TEJEKEK IOCIE WX a0COITIOTHO HEYNPYTOro CTOJIKHO-
BeHMs1. OnpeIeInTh TEIUIOBbIE IOTEPU B PE3YJIbTATE COYAapEHHUS.
AS. K KOHIIaM TOpU30HTANBHOIO cTepkHs AjuHOo 0.9 M 1 mMaccoil 2 kr
MOJIBEIIICHBI JIBa Tpy3a: CleBa — Maccoul 2 Kr, crpaBa — Mmaccoit 3 kr. ['ne
CJIeIyeT MOANEPETh CTEP>KEHb, YTOOBI OH OCTABAJICS B PABHOBECUU ?
A6. lap paguycom 10 cM 1 Maccoil 5 Kr Bpamaercst BOKPYr OCH CUM-
METPUHU COTJIACHO YPaBHEHUIO:
p=A+Bt’+Ct?,
rae B=2 pan/c?, C=-0.5 pan/c’. HaiiTh MOMEHT CHJI, AEHCTBYIOINX Ha
map, uepes 3 c.
B1. MarepuanbHasi TOUYKa JBHXKETCS 1O TUIOCKOCTH COTJIACHO ypaBHe-
HUIO:
r=At% +Bt?].

Hanucars 3aBucumocty o (t), o(t), a(t), a(t).
B2. Ha rope ¢ yriom naknona 30° 6pocaroT ropu30HTanbHO C Hadamlb-
HOM ckopocTeio 15 m/c. Ha kakoM paccTosiHMM OT TOYKH OpocaHus
BJI0JIb HAaKJIOHHOM IUIOCKOCTH OH ymaner? (Vkazanue: paccTosiHUE OT
MecTa OpocaHusl 10 MecTa NaJieHus BeIpaxkaercs mo teopeme [udaropa
yepes JalbHOCTh TOJIETa U €ro BBICOTY).
B3. /IBa Tena maccamu 6 Kr u 4 Kr, COEJUHEHHbIE HEBECOMOM, HEpacTs-
J)KUMOW HUTBIO, JIEKAT HA TOPU3OHTAIBHOM MoBepxHOCTH. K mepBomy
Teny npunoxena cuna 50 H, oOpasytomiasi ¢ ropu30HTOM YToJl, TAHT€HC
kotoporo 0.75. HaliTu cuiy, HaTsDKeHUS HUTU U YCKOPEHUE Tell, €CIu
KO3 (UIIMEHT TPEHUS UX O MOBepXHOCTH 0.5.
B4. Bpycok maccoit 600 r, IBIKYIIUNACA CO CKOPOCTHIO 2 M/C, CTaJIKHU-
BaeTcs ¢ HEMOABMKHBIM OpyckoM Maccoit 200 r. Kakoit 6yzaer ckopocTh
MEPBOTO W BTOPOr0 OpPYCKOB IOCJE cOoyAapeHus? Yaap cuuTaTh IEH-
TPaJIbHBIM U a0COTIOTHO YIPYTHM.
BS. B rmagkuii BBICOKMI TUIMHAPUYECKHUM CTaKaH ¢ BHYTPEHHUM pajiu-
ycom R momermnaroT kapaumam qiaHoi | u maccoit m. C kakoil cuioit
JIEIICTBYET Ha CTaKaH BEpXHMM KOHeIl KapaHjaamia?
B6. Ha ogHOpoAHBIN CIUIOMIHON MUIMHAPUYECKUM Bal paguycoM 5 cM
1 Maccoil 10 kr HamoTaHa Jerkas HUTh, K KOHILy KOTOPOM MPUKPEIIEH
rpy3 Maccoi 2 kr. Onpenenurs:

1) 3aBUCUMOCTH NMepeMEIICHUS IPy3a OT BpEMEHHU;

2) 3aBUCUMOCTb MOAYJISl yTJIOBOTO NEPEMEIICHHs] Baja OT

BpEMEHU;

3) TaHTeHIMAIbHOE U HOPMAIbHOE YCKOPEHHS TOYEK, HaXo-

JTAIIMXCS Ha TIOBEPXHOCTH Bajia yepe3 | ¢ mocie Hayana

JIBUJKEHHSI.
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C1. JIBuxeHne MaTepuagibHOW TOYKH 3aJJaHO YPAaBHEHUEM:
F = Ali cos ot + jsin at),
rae A=0.5 M, =5 pan/c. HauepTuth Tpack-
Toputo Toukdu. Omnpenenutb MOIYyJb CKOpPO-
CTH U MOAYJIb HOPMAJILHOTO YCKOPEHUS.
C2. HaxioHHas MJIOCKOCTh IEpeceKaercs ¢
4 TOPU30HTAIIBHON IUIOCKOCTBIO II0 IIPSIMOU
\| AB. Yron mexnay mnockoctamu o=30°. Ma-
JeHbKas maiba HAauMHAeT JBUYKEHUE BBEPX
[0 HAKJIOHHOM IUIOCKOCTHM M3 TOYKH A4 C
HAYaJIbHOM CKOPOCTBIO Lp=2 M/C MO yIJIOM
=60° k npsamoit 4B. HaiiTn MakcuManbHOe paccTosiHEe H, Ha KOoTOpOE
maiba ynanurcsi OT mpsiMol AB B Xoze moabeMa 1o HaKJIOHHOM IIoc-
kocTH. TpeHuem 1mailpl 0 HAKIIOHHYIO IJIOCKOCTh MpeHeOpeusb. (Vxaza-
Hue: TIPOCKIUs YCKOPEHUsI CBOOOTHOTO Ma/JeHUsI Ha TUIOCKOCTh, 1O KO-
TOPO# MPOUCXOUT IBH)KECHHE, PaBHA ¢ Sin « ).

B

C3. HeBecomblii 070K YKpEIUICH Ha BEPIIMHE HAKIOHHOW TUIOCKOCTH,
cocrapysonieii ¢ ropusontom yron 30°. Tups maccoii 1 kr, coenuHeH-
Has ¢ TMped 2 KI' HEBECOMOM, HEPacTsKUMOM HUTBIO, IEPEKUHYTON ue-
pe3 OJIOK, TOTHUMAETCsI TI0 HAKJIOHHOM TuiocKkocTu. HaliTi yckopenue, ¢
KOTOPBIM JBUTAIOTCSI TUPU, U HATSHKCHHE HUTU. TpeHueM B OJIOKe Ipe-
HeOpeYb.

C4. HeOoublioe TeJI0 COCKaIb3bIBaCT C BBICOTHI No 0O€3 TpeHHs o
HAKJIOHHOMY JKeJI00y, a 3aTeM JIBUXKETCS M0 «MEPTBOW METe» paauy-
coMm R. Ha xakoil BbICOTE T€JI0 OTOPBETCS OT MOBEPXHOCTU NeTin? Brl-
COTY OTCUMTBHIBAIOT OT HIKHEH TOYKH METIU. TpeHueM B cucteme Impe-
HeOpeub. (Vkazanue: B TOUKE, TJ€ «TENO OTOPBETCA OT IMETIN», CHUJIA
peaxius ornopsl paBHA HYIIIO).

C5. OnHopoHas 1ocka mpucTaBieHa K creHe. [Ipu kakoM HauMeHbIeM
yTrie MeX1y JOCKOW U FTOPU30HTAIBHBIM MOJIOM JIOCKAa COXPAHUT PABHO-
Becue, eciid KodQGUIIMEHT TpeHUsT MEeXTy TOCKo# u mosiom 0.4, a Mex-
Iy TOCKOU U cTeHoit 0.57

C6. J1Ba Tena maccamu 0.25 kr u 0.15 Kr cBsi3aHbl TOHKOM HUTHIO, MEpe-
OpolieHHO yepe3 Osiok. biok ykperuieH Ha Kpal TOPU30HTAIBHOTO
CTOJIa, MO IMOBEPXHOCTU KOTOPOTO CKOJB3UT mepBoe Teno. C Kakum
YCKOPEHHUEM JBIKYTCS T€la U KaKOBBI CHJIbI HATSKEHUs HUTH 1O 00e
cToponbl oT Onoka? KoadduureHT TpeHus Tena o MOBEpXHOCTH CTOJA
0.2. Macca 6710ka 0.1 KT 1 ero MOXHO CYUTATh TOHKOCTEHHBIM JTUCKOM.
Maccoii HUTH U TpeHHEM B 0JI0Ke TpeHeOpeyb.

DJIeKTpOMarHuTHas
KapTUHA MHpa

Al. JIBa ToueuHsIX 3apsaa +0 u +4Q HAXOAATCSA Ha HEKOTOPOM paccTosi-
HUU JIpYT OT Apyra. 3apsiibl NPUBEIU B CONPUKOCHOBEHUE. Bo ckoibko
pa3 HEOOXOJUMO YBEIMUYUTb PACCTOSIHUE MEXIY HHMM, 4TOOBI CHia
B3aMMOJICHCTBUS MEXK/y HUMHU OCTajach MpexHen?

A2. TTbUIMHKA, UMEIoNIas TOM0KUTENbHEIHA 3apan 107! K u maccy 107
KT, BJIeTeJIa B OJJHOPOJHOE€ MarHUTHOE TOJI€ BJIOJIb €r0 CUIJIOBBIX JIMHUHN
¢ HavayIbHOM ckopocThio 0.1 M/c U mepemecTuIach Ha paccTosHue 4 cM.
Kaxoif cTana cKopocTh MBITHHKH, €CIIH HATPsuKeHHOCTH mons 10° B/m?
JleiicTBUEM CUITBI TSXKECTH MTPEeHEOpeyb.

A3. [Ipy moaKIOYEHNN K UCTOYHHMKY TOKA PE3UCTOPA C MIEKTPUYECKUM
corpoTtuBieHueM 2 OM cuja ToKa B 3JIEKTPUUYECKOH 1ienu Oblia paBHa 2
A. Tlpu moAKIIIOUEHUU K UCTOYHHUKY TOKa PE3UCTOPA C AIEKTPUUECKUM
corpotuBieHueM 1 OM cuia B 3JeKTpUUECKOM 1enu Obuia paBHa 3 A.
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Onpenenuts J/]C 1 BHyTpEeHHEE CONPOTUBICHUE UCTOYHHUKA.

A4. Kak u3MeHHuTCs yacToTa 0OpaleHus 3apspKeHHON YacTHUIIBl B OTHO-
POJIHOM MarHUTHOM IOJI€ TIPH YBEJIMYEHUU €€ CKOPOCTHU B N pas?

AS. Tpanchopmatop monmxkaer Hampspkenue ¢ 240 B go 12 B. Bo
CKOJIBKO pa3 YMCJIO BUTKOB B MEPBUYHOM KaTYIIKE OTIMYAETCS OT Yucia
BUTKOB BO BTOPUYHOM?

B1. /Isa Touyeunbix nonoxkuteabHbix 3apsaa 200 uKn u 400 uKn naxo-
naTcst B Bakyyme. OnpenenuTh BEJIUYMHY HAIPsDKEHHOCTH 3JIEKTpUYe-
CKOI'0 IOJI 3TUX 3apsAJI0B B TOUKE, PACIOJI0KEHHOW Ha MPSAMOU, COequ-
HSAIOLLEHN 3apsbl, HA PACCTOSHUU 2.5 M OT IEPBOTr0 3apsiaa U Ha paccTo-
SIHUU B 2 pa3a 00JIbIIEeM OT BTOPOIO 3apsja.

B2. B ogHOpOAHOM 3JEKTpUYEecKOM Toje HampsokeHHOcThio 200 B/m
HETOJIBUKHO «BHCUT» MbUIMHKA, 3apsan kortopor 40 uKn. YeMy paBHa
Macca MbUIMHKH?

B3. Pe3uctopsl noodyepeHO MOAKIIOYAIOT K MCTOYHUKY IMOCTOSIHHOTO
Toka. CONMpOTUBIIEHUSI PE3UCTOPOB COOTBETCTBEHHO paBHBI 3 OM u 12
OM. Mo1HOCTh TOKa B pe3UCTOpax OAMHAKOBA. YeMy paBHa cujia TOKa
B Lemnu?

B4. Yuactok npoBOJHMKA HAaxOIWUTCS B MarHUTHOM IOJI€, MHAYKIUS
kotoporo 50 MmTa. Cua 351IeKTpUUECKOro TOKa, MPOTEKAIOIIEro Mo IPOo-
BoAHUKY, paBHa 10 A. Ilpu nepemelnieHun NpoBOAHMKA Ha 8 CM B
HaIlpaBJICHUU JCUCTBUs CWiIbl AmIiepa moje cosepiiaet padory 0.004
JIx. Uemy paBHa anmHa yyactka npoBoaHUKa? IIpoBOJHUK pacronoxeH
NEPIEeHIUKYIJISIPHO JJUHUSM MarHUTHOW MHAYKIIHU.

BS. Hamnpsbxkenue Ha KOHIIax EPBUYHOM 0OMOTKHM TpaHchopmaropa 127
B, cuna Toka B Heii 1 A. Hanpspkenne Ha KOHIIaX BTOPHYHOW OOMOTKH
12.7 B, cuna toka B Heit 8 A. Uemy paBen KIIJ] Tpanchopmaropa?

C1. B nByx BepmmHax (Toukax | v 2) paBHOCTOPOH-

HEro TPEyrojbHUKAa CO CTOPOHOW a MOMEUIEHBI 3apsi-

ael +q 1 -2q (cM. puc.). OnpeaenuTs HanpsHKEHHOCTh a
AIIEKTPUYECKOTO TOJISI B TOUKE 3, ABIIAIOLIEHCS TPETh-

il BepLIMHOW 3TOro TpeyroipHHKa. M3BectHo, 4ro 4
TOYEYHBIN 3apsAl ( CO3AAE€T HAa PACCTOSHUU d DJIEK-
TPUUYECKOE MOoJIe HaNpsHKeHHOCThIo 10 MB/M.

C2. Ha HeusBecTHOH miaHeTe A U3MEPEHUsl YCKOPEHUs CBOOOIHOTO
NaJeHNs] UCTOIb30BAIM MaJEeHbKUN IIapuK Maccoil 1 r u 3apsaaom 2.5
MKKn. Okaszanocp, 4ro B TOPU3OHTAIBLHOM JJIEKTPUUECKOM IIOJIE
HanpspkeHHOCThI0 2000 B/M HUTH ¢ TTOABEIICHHBIM HAa HEW MalleHbKUM
ITapuKoM oTkIoHmnachk Ha 45° or Beprukamu. Ilo 3TUM JaHHEIM ompe-
JIEIUTh YCKOPEHUE CBOOOIHOTO Ma/IeHUs Ha IJIaHeTe.

C3. K ogHOpOIHOMY METHOMY LMJIMHIPUYECKOMY MPOBOJHUKY JUIMHOM
10 M mpusIOKKUIN pa3HOCTh NoTeHuuanoB 2 B. Onpenenuts npomexy-
TOK BPEMEHH, B TE€YEHHE KOTOPOI0 TeMIIEpaTypa MPOBOJHUKA ITOBBICUT-
cs Ha 10 K. MI3mMeHeHneM conmpoTUBIIEHHS IPOBOJHUKA U PaCCEMBAHUEM
Tema TIpH €ro HarpeBaHWH TpeHeOpeds. InoTHOCTE Memm 8900 kr/me,
yaensHoe conpoTtupienue Meau 1.7-108 Om-m, ynenbHas TemnoeMKocTh
menu 380 Jx/kr-K.

C4. T'opHu30HTAIBHBINA MPOBOIAIIMN CTEPKEHb NPSIMOYTOJBHOIO ceve-
HUS IOCTYNATEJIbHO JBIMXKETCS C YCKOPEHHEM BBEpPX IO IJIAJKON
HaKJIOHHOM IJIOCKOCTHU C YIJIOM HaKJIOHA 30°B OZHOPOJHOM MarHUTHOM
nosie (BEKTOp MAarHUTHOM MHAYKIMM HaIpaBi€H BEPTUKAIbHO BBEpPX,
ero monynb paBeH 0.2 Tin). Ilo crepkHio nmpotekaer Tok 4 A. OTHoIIE-

20 2
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HUe Macchl crepkHs K ero muuHe 0.1 kr/m. OnpenenuTs yCKOpeHHE, ¢
KOTOPBIM JIBUXKETCS CTEPIKEHb.

C5. MeaHoe KOO U3 TPOBOAA IMAMETPOM 2 MM PACIIOJI0XKEHO B OJI-
HOPOJTHOM MAarHUTHOM I10JI€, MarHUTHAsA UHAYKIUS KOTOPOTO MEHSETCS
Mo MoyJiro co ckopocthio 1.09 Ta/c. ITnockocTh KoJiblia MEePHEHINKY-
JsipHA BEKTOPY MarHUTHOW MHAYyKIMHU. Uemy paBeH nuaMeTp KOJblia,
€CJIM BO3HMKAIOUIMK B HEM MHAYKIMOHHBIM TOK paBeH 10 A? Y aenbHoe
CONPOTHUBIICHUE METH 1.72-10% Om-m.

CoBpemennas pu-
3UYeCKas KapTUHA
Mupa. Onruka.
CrernuanpHas T€O-
pUsi OTHOCHUTEIb-
HocTu. Pusznka
aToMa 1 aTOMHOT'O
sanpa

Al. OnpenenuTs yBEIUYCHHE, TaBaeMOE JTMH30M, (POKYCHOE pACcCTOSTHUE
KoTopoii paBHO 0.13 M, ecnu mpeAMeT OTCTOUT OT Hee Ha 15 cM.

A2. OnpenenuTs JUIMHY CBETOBOM BOJHBI ISl TUHUU B AU(PPAKITTOHHOM
CHEKTpe TPEThEro MOpsKa, COBMAJAIOUICH C JIMHUEH 4EeTBEpTOro IMo-
psaKa ¢ JUIMHOU BOJHBI 510 HM.

A3. DHeprus nokos mportoHa pasHa 9.4-10% 5B. Ha ckonbko momHas
SHEPrusi NPOTOHA MPU CKOpocTU MpoToHa 0.6¢ MPEBOCXOAUT €ro IHEp-
THIO TTOKOs1?

A4. Dueprus nepBoro ¢GoToHa B 2 pa3a 00ibIIe SHEPTUU BTOpOro. Bo
CKOJIBKO pa3 OTIUYAIOTCS UMITYJIbCHI 3TUX (POTOHOB?

AS. B HauaneHbIii MOMEHT BpeMeHH 06110 1000 aTOMHBIX siiep H30TOMa
¢ mepuoJoM noiypacmnana 5 MuH. CKOJBKO sJiep 3TOr0 M30TOMa OCTa-
HeTcs HepacnaBmumucs yepes3 10 mun?

B1. Ha skpaHe ¢ moMOIIbI0 TOHKOM JIMH3BI C (DOKYCHBIM PACCTOSTHUEM
30 cM mosrydeHoO 4YeTKoe M300pakeHUe MpeaMeTa C TPEXKpPaTHBIM yBe-
nudeHreM. KakoBo paccrosHue OT mpeaMeTa J0 dKpaHa ¢ ero u3odpa-
JKeHuem?

B2. udpakuronnas pemerka umeer 120 mrpuxoB Ha 2 mMMm. Haiitu
JUIMHY BOJIHBI MOHOXPOMaTMYECKOI'O CBETa, MAJalollero Ha pPELIeTKY,
€ClIi TEPBBI MaKCUMyM HaOJIOJaeTcs MOJ YIJIOM, CHHYC KOTOPOTO
0.06.

B3. Kpacnas rpanumna ¢orodddexra Hekotoporo Meramma 6-10% I'm.
HaiiTn yacToTy majaroniero cBera, €ClM BBUIETEBUIME C MOBEPXHOCTH
MeTaya (POTO3EKTPOHBI MOJHOCTHIO 33J€P’KUBAIOTCS CETKOM, MOTEH-
1Maj KoTopoil cocrasisieT 3 B.

B4. PrytHas namna umeetr MomHoCTh 125 BT. CKolbKO KBaHTOB CBETa
HCITyCKaeTCs €KECEKYH/IHO IPU U3IYUYEHUH C JJIMHOU BOIHBI 579 HM?
BS. Ilepuon nmonypacnaga ctpoHius 29 ner. Yepes CKoJIbKO JIET Mpo-
W30MIET pacmaa 7/8 OT MEepPBOHAYAIBHOIO 4YMC/IA PaAdOaKTHBHBIX
anep?

C1. B n1HO BogoeMa BEpTHKAIbHO 3a0MTa CBas JJIMHOU 3 M Tak, 4To €e
BEPXHUM KOHEIl HaXOIUTCs MoJ BoAoW. HalTu nyiMHy TEHH OT cBau Ha
JTHE BOJOEMA, €CJIM yroJl MaJieHusl COJIHEUYHBIX Jyuyel Ha MOBEPXHOCTh
BozibI paBeH 30°. mokasaTesb IpeNoMIeH s BObI 4/3 .

C2. Kakoit HauOOoNIbIINI MOPAIOK CIEKTpa MOXKHO HabI0IaTh ¢ TIOMO-
1610 TUPPAKIIMOHHON pemeTku, uMerotei S00 mTpuxoB Ha 2 MM, TIpU
OCBEILIEHUH €€ CBETOM JJIMHON BOJIHBI 720 HM?

C3. B aByx ombiTax mo ¢otodrddexty MeTainueckas 1miacTiHa 00Iy-
yajach CBETOM ¢ JiauHaMu BoaH 350 uM u 540 aMm. MakcuManbHas CKO-
pocTh (hOTOIIEKTPOHOB B NIEPBOM OMBITE ObLTA B 2 pasza O0JbIle, 4eM BO
BTOpoM. KakoBa paboTa BbIX0/1a C TOBEPXHOCTH MeTasia?

C4. MoHoXpoMaTHYECKHI My4YOK MapajulesbHbIX Jyyel co3jaercs Hc-
TOYHUKOM, KOTOpHIi 3a 8-10* ¢ m3myuaer 5-10'* poronos. ®oToHs! ma-
JAIOT TI0 HOPMaIH HA MJIOMAAKY Mmiomansio 0.7 cM? M CO3MAI0T JaBle-
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uue 1.5-10° Ia. Ipu stom 40% (OTOHOB OTpa)kaeTcsi, OCTANbHbIE 10-
rnomaTcest. OnpeneauTs JIMHY BOJHbI U3JTy4YEHUS.

CS5. Kakas nosist (B mpoIeHTax) paJuoaKkTUBHBIX sJIep OCTAaHETCsl Hepac-
naBlIeiics uepe3 HHTEpBaJl BpEMEHH, PaBHBIIM ABYM IEpHOJIaM MOJTypac-
nazaa?

CoBpemennas ¢u-

3U4ecKast KapTHHA

Mupa. MonekyJisp-
Has Qu3MKa

Al. U3 GannoHa co CXaTbIM BOJOpOoAOM oO0beMoM 10 11 BeITEKAeT ras.
IIpu temneparype 7° C manomerp mokaseiBaer 50 atm. Yepes HekoTO-
poe Bpems nipu Temmepatype 17° C MaHOMETp 10Ka3aj Takoe Xke JaBie-
Hue. Kakas macca rasa ynuia u3 6autona? MosspHas Macca Bojgopojia 2
I/MOJb.

A2. BanHy BMeCTHMOCTBIO 85 J1 HEOOXOIMMO 3aIrOJHUTH BOJOU, UMe-
romeit Temmeparypy 30° C, ucrons3yst Boxy npu 80° C u nex npu Tem-
nepatype -20° C. OnpeenuTs Maccy JbJa, KOTOPKIil CIeIyeT MONOKUTH
B BaHHY. YAelIbHas TeruioeMKocTh Boabl 4200 [x/kr-K, yaenpHas temn-
nota tuiaBneHus apaa 336 kJK/Kr, yaenbHas TemIoeMKOCTh jbaa 2100
Jx/xr-K.

A3. Jlns narpesanus Ha anekrpommTke ot 20° C 10 kumeHns norpe6o-
Baioch 21 muH. CKOJBKO BPEMEHH IOCIIE 3TOTO HEOOXOIUMO IS TIOJI-
HOTO MCIapeHus BOJbI? Y ieiabHas TertoeMKocTh Boabl 4200 Jhx/kr-K,
yJAenbHas TeIIoTa napoodpazosanus 2.3 MJx/kr.

Ad4. TemnepaTypa HarpeBarteis UIealbHOTO TEIUIOBOrO aBurarens Kap-
Ho 227° C, a Temneparypa xonomunsauKa 27° C. PaGodee Teno nsura-
TeJsl coBepIlaeT 3a HUKI padorty, paBHyto 10 k/[x. Kakoe xomudyecTBo
TEIUIOTHI [TOJIy4aeT pabouee Teo OT HarpeBaTess 3a OJUH LUKI?

B1. bamnon o6semoM 30 comepKUT cMech BOJIOPOAA U Teusl IPH TeM-
neparype 300 K u naBnenun 828 xlla. Macca cmecu paBHa 24 r. Ompe-
JIEIUTh Maccy BOAOPO/a U TeJIUs B COCTaBEe CMECH.

B2. B cocyn, conepsxamuii 2.5 kr Boas! pu 15° C, BryckaioT BoasHOlM
nap maccoii 200 T npu Temneparype 100° C. Kakas TemmepaTypa ycra-
HOBUTCS IIOCJIE€ KOHACHCALMU BOJSHOro napa? Y aenbHas TEeII0eMKOCTh
Bozel 4200 JIx/kr-K, ynenpHas Tersora nmapooopazoBanus 2.3 MJx/kr.
B3. B snextpuueckuil koeiHuk Hamuiu Boay oobemom 0.16 1 mpu
temneparype 30° C u BKmoumIn HarpesaTensb. Uepes kakoe BpeMs T10-
CJie BKJIFOYEHHMSI BBIKHIIHUT BCS BOJIa, €CJIM MOIITHOCTh HarpeBartens 1kBT,
KIIJI narpeBatenss 80 %? VYnpenpHas TemnoeMKocTb Bonabl 4200
Jbx/kr-K, yaenbHast Teruiora napoodpazoBanus 2.3 MJDk/Kr.

B4. Tennosas mammna umeet KITJ 25%. Cpentsst MOIIHOCTE Tiepenauu
TEIUIOTHl XOJOMWIBHUKY B X0/€ ee paboTel coctaBnsieT 3 kBt. Kakoe
KOJIMYECTBO TEIUIOTHI MOJIy4YaeT paboyee TeIo MalluHbl OT HarpeBaTess
3a 10 c?

C1. UneanbHblil 0THOATOMHBIN Ta3 B KoiaudecTBe 0.09 MOIb HaXOAUTCS
B PaBHOBECHM B BEPTHUKAIBLHOM LHIIUHAPE MOJ MOPIIHEM Maccoil 5 Kr.
Tpenue Mexay MOPIIHEM U CTEHKAMH IHJIMHJIpPA OTCYTCTBYET. ATMO-
chepnoe nasnenue 100 klla. B pesynprare HarpeBaHus rasza mopiieHb
MOJHSJICS Ha BBICOTY 4 CM, a TeMmmepaTrypa rasa noaHsiack Ha 16 K.
Yemy paBHa TUIOIIA/(b TOPIITHS?

C2. B cocy/ie NeXHUT KyCOK JIba TeMrepatypoii V4
0% C. Ecu coobmuth emy 50 kJ[K TEmnoThl, TO
3/4 nbaa pacraer. Kakoe KOJMYECTBO TEILIOTHI
HEOOXOAMMO COOOIIUTH CONEPKUMOMY COCYJIa ~__
JOTIOTHUTENFHO, YTOOBI BECh JIeNl pacTasi U 00-
pa3oBaBlIasiCsl BOJa Harpeyiach A0 TeMIepaTypbl 0 P

v
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20° C? TenoBBIMH MOTEpAMH TIpeHeOpedb. Y IeNbHAs TEIIOEMKOCTb
Bozbl 4200 JIx/kr-K, ynenpHas Tenora rmiaBiaeHus abaa 336 kJ/Kr.
C3. C kako#l HauMEHbIIEH BBICOTHI JOJDKHBI OBLIA CBOOOIHO ITagaTh
JIO’KJIEBBIC KaIUTH, YTOOBI MPH yAape O 3eMJII0 OT HUX HE OCTajoCh Obl
«MOKporo Mecta»? B MOMEHT majieHusl Ha 3eMJII0 TeMIIepaTypa Kameib
20° C. VnespHas TEII0eMKOCTh BObI 4200 Jx/xr-K, ynenpHas Termora
napoo6OpazoBanus 2.3 MJlx/kr. ConpoTHBIEHHEM BO3AyXa IPEeHEOpEUb.
Yckopenue cBOOOJHOTO MAJCHUSI CUYUTATh MOCTOSHHBIM U PaBHBIM 9.8
M/c?.

C4. 10 mosib MIEAIBHOTO OJHOATOMHOTO Ta3a OXJIAJIWJIU, YMEHBIIUB
JaBjieHue B 3 pa3a. 3aTeM ra3 Harpeiu /10 IepBOHAYaIbHOM TemImepaTy-
per 300 K (cm. puc.). Kakoe KOIuM4ecTBO TEIUIOTHI COOOIIEHO rasy Ha

ydacTtke 2—3?

IIpumepHbIe TeMBbI TOKJIAA0B U Mpe3eHTaAIMI

1. AnTnuHas Hayka. Pa3BuTHe npeicTaBieHUH O CTPOEHMM BellecTBa. I'eoneHTpuye-
ckas cucreMma mupa. ['unoress! o neukenuu 3emn. [IpoctpancTBo u Bpems. Mexanuueckoe
nerxkeHue. Paboter Apxumena u ['epoHa.

2. Cucrema mupa Konepnuka u ee passutue B tpynax Jbx. bpyno, T. bpare, Kemuiepa,
[Nanunes. Jloka3aTenbCTBO BpaLIEHUS 3€MIIM U €€ OpOUTAIILHOTO IBUKEHUSL.

3. Co3nanue kiaccudyeckod Mexanuku. JKu3Hb 1 TBopuecTBo M. HproToHAa. AHanu3 pa-
00ThI yueHoOro "MaTeMaTHuecKoro Havaia HaTypainbHOU punocodpun". Poas HetoToHa B pas-
BUTHM (pruznyeckoit Hayku. Co3/iaHle TEOPETUYECKON MEXaHUKH.

4. MonekymnsipHast ¢pusuka u terwiora B 18 Beke. Padorer [[. bivka u I'.B. Puxmana.
XKuznp u tBOpuectBo M. JlomoHOCOBa, ero padora "Pa3mMblluieHue 0 NpUYMHE TEIUIOTH U
xoznozaa".

5. Bo3nukHOBeHME U pa3BuTHe TepMoanHaMuku. [Ipunnun Kapao. OTkpbiTHE 3aK0Ha
coxpaHeHus W mpeBpaienus sHepruu P. Maiiepa, xoyns u I'. ['enbmronsiem. Padotsr P.
Knaysuyca u B. ToMmcoHa 1o co3gaHuio MEXaHUYECKOW TEOPUU TETIOTHI.

6. Monexynsapnas ¢uzuka B 19 Beke. Pazpaborka kuHernyeckoil Teopuu razos. Cosza-
HUe cratucTudeckoil pusuku [Ix. Makcsemiom, JI. bonsiimanom, ['n66com.

7. Pabora X. I'toiirenca "Tpakrar o cBere". Pa3BuTre BOJHOBOM ONTHKU B IEPBOi mo-
noBuHe 19 Beka. OtkpriTue uaTepdepenuu ceera T. KOurom. Ontuka ®penens. CounHeHUs
O. ®penens "Memyapsl 0 Audpakium ceera ".

8. IlepBble OTKpBITUS B 00JIACTH 3JIEKTpUYECTBAa U MarHerusma. TBopuectBo b. ®@pan-
KIIMHa. OkcnepuMeHTanbHoe OTKpbiTHE III. KylnoHOM OCHOBHOrO 3aKOHa 3JEKTPOCTATHKH.
OtkpriTHE 351eKTpuUeckoro Toka. Padotsl I'ansBanu, Bonbta, [leTpoBa.

9. DnekTpoMarHeTusM B nepBoi nonoBuHe 19 Beka. OTkpbiTHe X. DpcTena. DIeKTpo-
nuHamuka Ammnepa. [lepBeie uccnenoBanus anekrpudyeckux neneit I'. Omom. XXKusup u TBOP-
yectBo Dapanes. Pabota yyeHoro "OKkcriepuMeHTalbHbIE HCCIEI0BAHUS 110 AJIEKTPUUYECTBY".
OtkpeiTue D.X. JleHuem o01iero npasuiia onpeesieHns HalpaBleHUs: HHAYKIIHOHHOTO TOKa.

10. BO3HUKHOBEHHE U Pa3BUTUE TEOPUH DIIEKTPOMATHUTHOTO mouist. JKU3Hb U TBOpYE-
cTBO MakcBeia, ero counHenue "Jlunamuueckas Teopus noss. [lomydeHnne 3neKTpoMaruuT-
HbIx BonH I'. I'epriem. A.I'. CrosieToB — ri1aBa nepBoi HaAyYHOM IIKOJBI PYCCKUX (PU3UKOB.
DKCrepuMEHTAIbHOE J1I0Ka3aTeIbCTBO CYIIECTBOBAHUE CBETOBOIO AaBiieHUd. JKU3Hb U TBOD-
yectBo I1.H. JleGeneBa, ero crares "MakcBenno—bapTonueBsl CUIIbI JAaBICHHUS JTyYHCTOU
sueprun". M3o6perenne paano A.C. [lomoBsim.

11. Pa3BuTHE 2JIEKTPOMHAMUKH JBUKYIIUXCS TEN M CO3LAHME JIEKTPOHHON TEOpUH.
OneiT Maiikenscona-Mopnu. Pa6oter I'. Jlopenma, [x. Tomcona, A. Ilyankape. XXuzab u
TBOpUECTBO A. DifHIITelHa, paboTa yueHoro "K anekrpoauHaMuke ABMXKYIIUX cpex’.

12. BoznukHoBenue aroMHol ¢usuku. OTkpbiTus B. Pentrena, A. bekkepens, [Ibepa u
Mapu Kropu. [Ipobaema TernoBoro usiryueHust 1 kBantosas runoresa M. [lnanka. Pazsutue
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KBAaHTOBOW Teopuu cBeta A. DUHIITEHHOM, ero cratbs "OO OJHOW IBPUCTHYECKON TOUKE
3peHus, Kacarollelics BOSHUKHOBEHNUS U NpeBpalieHus ceeta'". OTKpbITHE aTOMHOTIO siapa J.
Pezepdopaom. XKuznb u TBopuectBo H. bopa, ero crares "O crpoeHHMN aTOMOB U MOJICKYJT".

13. Co3nanue kBanToBoi Mexanuku. Paboter B. I'eitzenOepra, JI. ne bpoiins, D. pe-
nunrepa, M. bopna, I1. qupaka, B. [laynu. Ctates O. lllpenunrepa "KBanTtoBanue kak 3aja-
4a 0 COOCTBEHHbIX 3HAUYEHUsX "

14. PazButne GU3MKU sApa U AJIEMEHTAPHBIX YaCcTHIl. Y CIIEXHW HAy4YHOU IIKOJIbI . Pe-
3epdopna. XKXuzue u TBopuecTBo 3. @epmu. TropuectBo U. u @. XKonuo-Kropu. Co3nanne
AIEPHON SHEPreTHUKU U TeXHUKU. OCHOBHbBIE OTKPBITHS B (PU3UKE 3JIEMEHTAPHBIX YaCTHUILI.
®uszuku naypearsl HobeneBckoi mpemMuu.

15. PazButue ¢usuku B Hamel crpane. A.®. Nodde - rmaBa coBeTCKON MIKOJIBI PU3H-
koB. TBopuectBo C.M. BaBunosa. OTkpsiTie u 00BsicHeHHE dpdekra BaBunoBa—Uepenkosa.
’Kuznb u TBOpuecTBO U.B. Kypuarosa. OtkpeiTue ceepxrexydectu renus [1.JI. Kanumei. Co-
31aHue KBaHTOBBIX reHeparopoB M.I'. bacoseim u A.M. IIpoxopoBsiM. IIpoGiemsr Tepmo-
anepHoi sHepreTuku. Hepemennsie npobiaemsl ¢pusznyeckoil Hayku. OTBETCTBEHHOCTh yue-
HBIX 3a Oy/yliee 4eJI0BeYecTBa.

16. Co3nanue KBaHTOBOW XxpomoauHaMuku. CTaHAapTHas MOJENb (GU3UKU dIIEMEHTap-
HBIX YaCTHII.

IIpumepHbIe BOPOCHI K 3a4€Ty

1. PasButHe nmpencTaBieHU qpeBHUX 0 (hopMe U pa3mMepax MaTepHaabHOro Mupa. Exunuiist

BpeMeHu. Kanenaaps.

AHTHYHas1 HayKa. Pa3BUTHe NpeICTaBICHUN O CTPOSHUU BELIECTBA.

AHTuYHas HayKa. ['eoieHTprueckas cuctema Mupa. ApucToresib. MexaHn4ecKoe JBHKe-

HUE.

Pa6oTer Apxumena u ['epoHa.

®Pu3nKa CpeTHEBEKOBBS.

®dusuka snoxu Bo3poxaeHus.

Kemep, ['anunei.

[I'uns6eprt, Toppuuennu, Cuemn, CreBuH, [lackans.

Pa6ors! Jlexkapra u ['tolirenca.

0. Pabots! 'epuke, boiins, @epma, I'pumansau, Pémepa.

11. ’Ku3ub u TBOpuecTBO HploTOHA.

12. Ananmu3 pabotsl HeroToHa» MartemaTnueckue Hayajga HaTypajlbHOU GUII0COUN».

13. Pa3BuTHe MexaHuKH B 18 B.

14. Pa3zBuTtie MoneKyJIsspHON (PU3MKH U TEPMOIUHAMUKH B 18 B.

15. Ontuka 18 B.

16. UccnenoBanue 3/1eKTpUUYECKUX SIBIEHUH B 18 B.

17. OTkphITHE ANIEKTPUUYECKOTO TOKA.

18. Bkiag M.B. JlomoHOCOBa B pU3UKY U aCTPOHOMHUIO.

19. Pa3BuTHE BOJIHOBOM OINITHKH B IEPBOH MOOBUHE 19 B.

20. PazBuTue 37€KTpOIMHAMUKH B IIEpBOii mosioBuHE 19 B.

21. Kuznp u TBopuecTBO M. Dapazes.

22. PazBuTue TepMOAMHAMUKHU U MOJIEKYJISIPHOM (pr3uku B nepBoii monosune 19 B.

23. Kuznp u TBopuecTBO JI. MakcBermna.

24. PazBuTue 3J€KTPOIMHAMUKH, IIEKTPOTEXHUKH U paaroTexHUKu B 1870-1890-x ronax.

25. 3apoxeHue KBaHTOBOW (U3MKH B 19 B.

26. BoznukHoBeHue atoMHo# pusuku. OtkpbiTusa B. Pentrena, A. bekkepens, [Ibepa u Ma-
puu Kropu.

27. Xu3nb 1 TBOpUECTBO A. DHHIITEHHA.

28. Coznanne kBaHTOBOM MexaHuku. Pabotel B. I'elizentepra, JI. ne Bpoitns, O. Llpenunre-
pa, M. bopHa, I1. Iupaka, B. I1aynu.
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29. OTkpeIiTHE aTOMHOTO snpa 3. Pesepdopaom. JlanpHeitiee pazBuTue SaepHON HU3UKH U
(U3UKK >IEMEHTaPHBIX YaCTHII (JIOKBAPKOBBIH MEpron).

30. Co3nanue kBaHTOBOM XpoMoauHaMUKH. CTaHaapTHas MOJEb PU3UKU HIIEMEHTAPHBIX
YaCTHUII.

31. Pa3Butne ¢pusuku B Hamel crpane. A.D. Nodde - rmaBa coBeTckoi MIKOIbI (PU3UKOB.
TopuectBo C.U. BaBunosa. OTkpeiTue U o0bsicHeHHE Y dekTa BaBunoBa—UepeHkona.
Kuznb u TBOopuecTBO M.B. KypuatoBa. OTkpsiTre cBepxtekyuyectu renus [1.J1. Kanuueii.
Coznanue kBanToBbIX reHeparopoB M.I'. bacossiM u A.M. IIpoxopoBbim. [IpoOaemsl
TEPMOSICPHOIN YHEPTETUKH.

5.4. MeToanueckue MaTepualibl, onpeaeJsOle Mpoueaypbl OlleHUBAHUS 3HA-
HHUH, YMEeHHUIl, HABBIKOB M (MJIM) ONBITA /IeATEJIbHOCTH, XapAKTEPHU3YIOIIUX ITANbI (Pop-
MHUPOBAHMS KOMIIETEHIIHI

ConocTaBUMOCTb PEHTHHIOBBIX ITOKa3aTesiel CTYJEHTa 10 pa3HbIM TUCHUIUIMHAM U
OaITbHO-PEHTUHIOBOM CHCTEMBI OLIEHKH YCIICBAEMOCTH CTYJCHTOB OOECIECUMBACTCS NPHHS-
THEM €IMHOT'0 MEXaHU3Ma OLIEHKU 3HAHUH CTy/IEHTOB, BRIPAXKEHHOTO B OaJljiax, COrJacHO KO-
topomy 100 6GamioB — 3TO MOJHOE YCBOGHWE 3HAHWU MO YYEOHOH IMCHUILIMHE, COOTBET-
CTBYIOIIIe€ TPEOOBAHUAM YUEOHOH MPOTPAMMBI.

MakcumanbHbIi pe3yabTaT, KOTOPBIA MOXKET OBITh JJOCTUTHYT CTYJIEHTOM IO KaXKIOMY
u3 OJIOKOB peUTHHTOBOM orfeHKH — 100 6amoB.

B 3aueTHO-9K3aMEHAIIMOHHYIO BEJOMOCTb BBICTAaBIISIOTCS OLIEHKH «3auTCHO» M pei-
TUHTOBBIC OLICHKH B Oaiax.

[Ipu momyyeHnn CTyIEHTOM Ha 3auéTe HEYAOBJIETBOPUTEIBHOI OIEHKH B BEIOMOCTh
BBICTABIISICTCS PEUTHHTOBAasI OleHKa B Oaymax (<40 0ayuioB), cOOTBETCTBYIOMIAs (paKTU4IC-
CKUM 3HAHUAM (OTBETY) CTYyJICHTA.

Kpurepun orneHku 3HaHHI CTYJCHTOB B paMKax KaXJOH y4eOHOW AMCIMIUIMHBI WIN
TPyNIl JUCHUIUIMH BBIPAOATHIBAIOTCS TPEMNOJaBaTesIMA COTJIACOBAHHO Ha Kadeapax yHH-
BEPCHUTETa UCXO/ U3 TpeOOBaHUI 00pa30BaTEIbHBIX CTAHIAPTOB.

IxaJjia oneHUBaHHUA 3a4YeTa

Kpurepuu oneHuBaHus bassl

[TonHbie U TOYHBIE OTBETHI Ha BOmpochkl CBOOOIHOE BIaJieHHe OCHOBHBIMH Tep- | 15-20
MUHAMU U TIOHATUSMHU Kypca; IMOCIIeIOBATEIIbHOE U JIOTHYHOE U3JI0KEHUE MaTe-
pHuana Kypca; 3aKOHUYEHHbIE BBIBOABI U OOOOIIEHUS MO TEME BOMPOCOB; UCHUEP-
MIBIBAFOIIME OTBETHI HA BOITPOCHI IPH cl1ade 3auéTa.

[TonHbIE ¥ TOYHBIE OTBETHI Ha BONPOCHL. 3HAHUE OCHOBHBIX TEPMUHOB U NoHATHH | 8-14
Kypca; MocieoBaTeIbHOe U3JI0KEHHE MaTepuana Kypca; yMeHue (Gpopmynnpo-
BaTh HEKOTOpBIE 00OOIIEHHS 110 TEME BOIPOCOB; T0CTATOYHO MOJHBIE OTBETHI Ha
BOIIPOCHI IIPHU CAAYEe 3a4€Ta.

[TosHBIM ¥ TOYHBIA OTBET HA OJUH BOIPOC. Y IOBJIETBOPUTEIBHOE 3HAHHUE OC- 4-7
HOBHBIX TEPMHHOB U MOHATUH Kypca; HEJOCTAaTOYHO IOCJIEI0BATEIbHOE U3JI0-
KEHHMEe MaTepuana Kypca; yMeHue (popMyIupoBaTh OTJIENIbHbIE BBIBO/BI U 0000-
IIEHHUSI 110 TEME BOIIPOCOB.

HEIOJIHBIM U HETOYHBIM OTBET Ha OJUH BOIIpOC. 0-3

Hrorosas mxkaja OLCHUBAHNSA PE3yJTbTATOB OCBOCHUSA TUCHUININHBI

Wrtorosast olieHKa Mo JUCIUIUIMHE BBICTABJISETCS MO MPUBEIECHHON HUke mkane. [Ipu
BBICTaBJICHUW MUTOTOBOM OIIEHKH IMPETOaBaTelieM YUHUTHIBAETCS paboTa 00yJaromerocs B Te-
YEeHUE OCBOCHMUSI TUCLMIUIUHBI, @ TAKKE OLIEHKA MO0 MPOMEXYTOYHOM aTTecTaluH.

KommuectBo 0asmioB OneHka 1o TpaaulMOHHOW IIKaJe

81-100 3a4yTeHo
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61-80 3auTeHo

41-60 3auTeHo

0-40 He 3aurteno

6. YUYEBHO-METOJMYECKOE W  PECYPCHOE OBECHEYEHHUE
JUCHUIINHBI

6.1. OcHoBHas1 tUTEpaTypa

1. Typses, A. U. Ucropus u metomonorus ¢pusuku : yuyeOHoe nocobue. — Capatos : By-
30BcKoe oOpaszoBanme, 2020. — 410 c. — Tekcr : onekrponneii. — URL:
https://www.iprbookshop.ru/99124.html

2. Wnwpun, B. A. Hcrtopus u meromosorus (u3MKH : y4eOHUK aisa BY30B /B. A. UnbuH,
B. B. KynpsiBiieB. — 2-¢ uzn. — Mocksa : FOpaiit, 2022. — 579 c. — TekcrT : 3IeKTPOHHBIH.
— URL.: https://urait.ru/bcode/508142

6.2. lonoTHUTEIbHAS JIUTEPATypa

1. bBpaxnukos, M. A. JIpa Beka yueOuuka pusuxu B Poccun (Mcropust Mmeroauku o0ydeHus
¢usuke B Poccun ckBO3b mpusMy cTaHOBIEHHUs yueOHuKa u3uku). - Mocksa : [Ipomerei,
2021. - 750 C. - Texcrt: AIIEKTPOHHBIH. - URL:
https://www.studentlibrary.ru/book/ISBN9785001721024.htm

2. Hodde, b.JI. Hcropus Hayku: aTOMHBIE MPOEKTHI: y4eO. mocodue st By30B. — 2-€
u3n. — MockBa : HOpaiit, 2023.— 191c.— Tekct: osnekrponnsii. — URL:
https://urait.ru/bcode/516645

3. Kanke, B. A. Uctopus, ¢unocodust 1 METOA0IOTUS €CTECTBEHHBIX HAYK : YUeOHUK s
MaructpoB . — Mocksa : FOpaiit, 2022. — 505 c. — Tekcr : snexrponnbii. — URL:
https://urait.ru/bcode/508723

4. Pacosckuii, M. P. Ucropust pusuku XX Beka : yueObnoe mocobue / M. P. Pacosckuii, A.
[1. PycunoB. — OpenOypr : OpeHOyprckuit rocy1apcTBeHHbIN yHUBepcuTeT, 2014. — 182 c.
— Texkcr : anextponnsiii. — URL: https://www.iprbookshop.ru/33636.html

6.3. Pecypchl uH()OPMAINIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTH ""UHTepHET"
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponHas 6ubnmoreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHBI

1. MGTOI[I/I‘IGCKI/IG PEKOMCHAAIWH 11O IMOATOTOBKE K ITPAKTUYCCKUM 3aHATHUAM.
2. MCTOI[I/I‘ICCKI/IC PCKOMCEHAAINUHU 110 OpraHru3aliunu CaMOCTOSITEILHOMI pa6OTLI 1o JuC1u-
IIJIMHaM.

8. HH®OPMALMUOHHBIE TEXHOJOI'NU JJs1 OCYWECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

JII/IIICHE)I/IOHHOC nmporpaMmMHoe¢ o0ecneueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
Cucrema 'APAHT
Cucrema «KoncynprantlInroc»

[Ipodeccrnonanbhbie 6a3bl TaHHBIX
fgosvo.ru — ITopran ®enepaabHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB
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https://www.iprbookshop.ru/99124.html
https://urait.ru/bcode/508142
https://www.studentlibrary.ru/book/ISBN9785001721024.htm
https://urait.ru/bcode/516645
https://urait.ru/bcode/508723
https://www.iprbookshop.ru/33636.html
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://fgosvo.ru/

BBICITIETO 00pa3oBaHUs
pravo.gov.ru - OduuuanbHelii THTEPHET-TIOPTAJ IPABOBOM MH(pOpMAIUN
www.edu.ru — ®enepanbHblii mopran Poccuiickoe 06pa3oBaHue

CB00OIHO pacmpocTpaHseMoe MPOorpaMMHOE 00ecliedeHre, B TOM YHUCIIe OT€YECTBEHHOTO
IIPOU3BOJICTBA

OMC Ilneep (mmst Boctipon3BeIeHUS DJIEKTPOHHBIX YueOHbIX Moyrieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

MarepuanbHO-TeXHHYECKOe 00ecrieueHre AUCUUIUIMHBI BKIIOYAeT B ceO0sl:

- yueOHbIe ayAUTOPUH /s IPOBEACHUSI YUEOHBIX 3aHATUH, OCHALLICHHbIE 000PYA0BaHH-
€M M TEeXHHUYECKUMH CpeACTBaMHU OOyuyeHHs: Y4eOHOW MeOenblo, JOCKOW, JeMOHCTpaIMOH-
HBIM 000pYZIOBaHUEM, IEPCOHATBHBIMH KOMIIBIOTEPAMHU, IIPOEKTOPOM;

- IOMEIIEHHUS ISl CAMOCTOSITEIIbHOW pabOThl, OCHALLIEHHBIE KOMIIBIOTEPHON TEXHUKOMU ¢
BO3MOYKHOCTBIO MOAKIIOUEHHEM K ceTH «HTepHeT» n oOecrieyeHHeM JO0CTyHa K 3JIEKTPOH-
HOU MH(POPMALIMOHHO-00pa30BaTEILHON Cpee.
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