[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

OV0: Haywosa Harans AnexcaMHAHACTEPCTBO MPOCBEILEHNST POCCUICKOI ®EEPALIUN

NomkHoPEASPATEHOE TOCYJaAPCTBEHHOE Ak

TOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHUE BBICIIETO 00pa30BaHUs

Dara nognucanms: 30.06.2025 13:<ZIFIZDCYI[APCTBEHHI?JII‘/'I YHUBEPCUTET INTPOCBELUEHUS»
Yhmkanotbiii nporpammibii kI QCY JAPCTBEHHBIM YHUBEPCUTET IMPOCBEILEHUSI)

6b5279da4e034bff679172803da5b7b559fc69e2

Kadenpa

CoriacoBaHo

®Du3nKo-MaTeMaTHICCKUN (DaKyIbTeT
byHIaMeHTabHON (GPU3UKK U HAHOTEXHOJIOTUHI

JleKaHOM (PH3HKO-MaTeMaTHYeCKOro (akybTeTa

«19» mapra 2025 r.

“%(zkz‘/ﬁ 3

/Kynemosa 10.J1/

Padouas nporpaMmMa JMCHUTILUIMHBI
Hcropus ¢puzuku

HanpaBneHne MNOoATrOTOBKH

44.03.05 INemparoruueckoe oOpa3zoBaHue (C AByMs MPO(UISIMU TOATOTOBKH)

CornacoBaHo yueOHO-METOJIMYECKOH KOMHCCHEH
(U3HKO-MaTeMaTHUECKOro (axyibrera

[Ipencenarens Y MKom

IIpodunn:
Marematuka u (pruznuka

KBanupuxkauus
bakanasp

®opma o0yueHust
Ounas

PexomenioBano kadeipoit
_(byunnamenTanbHON GU3HKHU U

[Ipotokon «19» mapra 2025 r. Ne 7 ,j'/ / HAHOTEXHOJIOIMH

L

/Xomuna C.A./

£ @recels, ’—~ Tlporokosn ot «11» MapW r.Ne 11
/Kynemog4 10.]1./ (/ 3aB. xadenpoit (a

MocxkBa
2025



ABTOPBI-COCTABUTEIH:

bapabanosa H.H., kanauaar ¢pusnko-MaTeMaTH4eCKUX HayK, TOLEHT
kadenpbl GyHIaAMEHTATLHON (PU3MKU U HAHOTEXHOJIOTHH;
Bennukun B.E., kanayuaat neaarorn4eckux HaykK, JIOIEHT
kadenpsl pyHIaMeHTATEHON (PU3MKK U HAHOTEXHOJIOTHH.

Pabouas nporpamma mucuurinHbl «Mcropust puU3nKm» cocTaBiIeHa B COOTBETCTBUU C
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A w N B

COJEPXAHUE

[Tnanupyemble pe3yabTaThl 00yUSHHS

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

O0beM u cosiepkaHue TUCHUTIIMHBI

Y4eOHo-MeToAMuecKoe O0eCreYeHne CaMOCTOSITEIbHONH paboThl 00ydaro-
HIAXCS

@oH/ OLEHOYHBIX CPEACTB I IPOBEICHMS TEKYIIEH U IPOMEKYTOYHOU
aTTeCTAallUU 1O AUCIUIIINHE

Y4eOHO-MEeTOINYECKOE U PECYPCHOE 00eCTIeYeHNE TUCITUTITNHBI
MeTtoanyeckue yKa3zaHHsl 10 OCBOSHHUIO TUCIUILTIHBI

HNHdpopMallnOHHbIE TEXHOJOIMU JUIl OCYLIECTBICHHMS 00pa30BaTeIbHOIO
npoliecca 1o JUCILUIIINHE

MaTepI/IaJ'ILHO-TeXHI/I‘leCKOG obecreyeHune JAUCHUITIIMHBI

o
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1. leab v 3224 TUCHHUILIMHBI

Lenabp ocBoeHUs] TUCHUILUIMHBI: CO3/IaHHE HAyYHO—OOOCHOBAHHOTO OOIIEro mMpei-
CTaBJICHUS O (pU3HMKE KaK HAyKe, SBIISIOMICHCS OCHOBOW €CTECTBEHHOHAYYHOUW KapTHHBI MUPA,
UMEIOLIEH SKCTIepUMEHTANIbHYIO 0a3y, O €€ BOSHUKHOBEHHH U ATarax 3BOJIOLIHH.

3agaun AUCHUNJIMHBI:

- O03HAKOMJICHHE C HCTOpUEH pa3BUTHSA, CTAHOBJICHHEM M SBOJIOIMEH (u3nueckoit
HayKH, ¢ OMorpausiMH BBIIAIOUINXCS YIEHBIX — (DU3UKOB,;

- (hopMupoBaHNEe OCHOBHBIX 3HAHHUM O BaKHEHIIMX (U3NYECKUX (DAKTax U MOHATHIX,
3aKOHAX U MPUHIUNAX (PU3UKU C YETKUM OIPEICICHIEM TPaHUIl, B Mpejeax KOTOPhIX Crpa-
BE/UIUBBI T€ WU UHbIE PU3NYECKUE KOHIICTILIUU, MOJIENIU, TEOPHH;

- OBJIAJICHUE 3HAHHUSIMH OCHOBHBIX 3aKOHOB (PM3UKH, M UX POJH B (DOPMUPOBAHHUH CO-
BPEMEHHOM €CTECTBEHHO - HAYYHOU KapTUHBI MUPA;

- (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS CTYJICHTOB.

B kypce 3arparuBaroTcsi METOIOJIOTUYECKUE MTPOOIEMBI TEOPETUUECKON U IKCIIEPUMEH-
TAJIBHOU (DUBHKH.

Kypc 3HaKOMHT CTYy/IEHTOB C TEOPHEH U SKCIIEPUMEHTAILHON OCHOBOW BayKHEHIINUX Pu-
3UYECKUX OTKPBITUI, IOSIBIICHUEM HOBBIX TEOPHH, UJIEH, TIOHATHI, ITOKA3bIBAECT BKJIAJ OTEYE-
CTBEHHBIX U 3apyOEKHBIX YUCHBIX B Pa3BUTHE (DU3HKHU.

1.2. [Inanupyemble pe3yJbTAThl 00yUYeHHUs!

B pesynbrare ocBOeHUS NTaHHON AUCIUILTUHBI y 00yJaromuxcs GOpMUPYIOTCS ClIe-
JIYIOLIHAE KOMIIETCHIUU:
[1K-1. CnocobGeH ocBanBaTh U MCIIOJIB30BATh TEOPETUUECKHUE 3HAHUS U IPAKTUICCKUE
YMEHHMSI U HaBBIKU B IPEIMETHOM 00JIaCTH NMPH pelIeHUH MpodecCHoHalbHBIX 3a/1a4.

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
IHPOI'PAMMUBI

JlMcuuIuInHa BXOJUT B 4acTb, (OPMHUPYEMYIO YUaCTHHUKAMH 0Opa3oBaTENbHBIX OTHO-
menuit broka 1 «/{uciumnumsel (Moaynu)» U siBIseTCS 00A3aT€IbHON JUISl U3yYEHUS.

HucuuruinHa «cropus Gu3MKu» UCIONb3yeT 3HaHUS M YMEHHUs, IOJIYyYECHHbIE B PaMKax
quciumuinHbel «OO01Iast U 3KcrepuMeHTanbHas pusznkay, «Teopus U MeToauKa MpenogaBaHus
(1076370970

Jucuunnuna «cropust pusnkm» sBisieTcs: He0OXOIMMBIM OCHOBAaHUEM JUISl YTIyOJeH-
HOT'O OCBOCHUS TUCHMIUIMH «TeopHst 1 MeTouKa mpernojaBanus Gpuznkm», «Metoauka o0y-
YEHUsI MATEMaTHKE».

3. OPbEM U COJAEPKAHUE JUCIUIIJIMHbI

3.1. O0beM TUCHUIIINHBI

IToxa3arenb 00beMa AMCHUILIHHBI ®opma
o0yueHust
Ounas
OO0BbeM TUCIMITIMHBI B 3a4CTHBIX SIUHHUIIAX 3
O0beM TUCHUIIIMHBI B Yacax 108
KonTtakTHas padora: 60,2
Jlexun 30
[IpakTrueckue 3aHATHS 30




KoHTakTHBIC Yachl Ha MPOMEKYTOYHYIO aTTCCTAIIHIO: 0,2
3ayer 0,2
CamocTosiTenbpHas padoTa 40
Kontposnb 7,8

DopMoii MPOMEKYTOUHOM aTTeCTAIluH AJIsl OUHOU (HhOpMBI 00yUeHUS sABiseTcs: 3a4éT — 8 ce-
MECTp.

3.2.Conepxxkanue Q¥ CHUNTHHBI

Ounas popma o0yueHust

HanmenoBanmue pa3iesioB (TeM) ¢ KPATKHM COJIePKAHUEM KosmnuecTBo yacoB
Jlekuuu | [IpakTnyeckue
3aHATHS
Tema 1. AnTnuHas Hayka. Pa3BuTue mpeactaBieHUM O CTPOCHHUH 2 2

BeulecTBa. ['eonenTpuyeckas cucreMa Mupa. I'unoressl o JBuXke-
HuM 3emiu. IlpoctpancTBo u Bpems. MexaHHueckoe JBHKEHHE.
Pabotsl Apxumena u I'epoHa.

Tema 2. Cucrema mupa Konepuuka u ee pazpurue B Tpynax Jx. 2 2
bpyno, T. bpare, Kemnepa, I'anunes. [JokazarenbCTBO BpaleHUs
3eMiu U ee OpOUTAILHOTO JIBHXKEHUSI.

Tema 3. Co3nanue kjnaccuueckod MexaHuku. JKW3Hb U TBOpue- 2 2
ctBo WM. HetoroHa. AHanu3 paboTbl yyeHoro "MaTemMaTu4eckoro
Hauana HaTypanpHOU (unocodun". Ponp HproToHa B pa3BuTuUM
¢uznueckoil Hayku. Co3gaHue TEOPEeTUUECKON MEXaHUKH.

Tema 4. MonekynspHas ¢usuka u temiaora B 18 Beke. Pabotsr /1. 2 2
bipka u I'.B. Puxmana. )Kusne u tBopuectBo M. JlomoHOCOBa,
ero pabora "Pa3MblliieHHE 0 IPUYMHE TEIUIOTHI U Xooa".

Tema 5. BO3HMKHOBEHHE U pa3BUTHE TEPMOIMHAMHUKU. [IpuHIMD 2 2
KapHo. OTKpbITHE 3aKOHA COXPAaHEHUS W IPEBPAIICHUS YHEPIHU
P. Maitepom, I.II. Jxoynem u I'. I'enmbmromsiiem. PaGotsr P.
Knaysuyca u B. ToMcoHa 1o cO30aHMI0 MEXAHUYECKOW TEOPUHU
TEIUIOTHI.

Tema 6. MonekynsapHas ¢usuka B 19 Beke. Pa3zpaboTka kuHeTH- 2 2
yeckoi Teopun ra3zoB. CosnaHue cratuctuyeckon ¢uszuku JIxK.
Makcsemiom, JI. bonsiimanom, I'n66com.

Tema 7. Pabora X. I'tolirenca "Tpakrar o cBere". PazButue BOJI- 2 1
HOBOH ONTHKHU B nepBoit nosoBuHe 19 Beka. OTKpbITHE UHTEpdE-
penun ceera T. FOurom. OnTuka ®@penens. Counnenne O. Ope-
Heuns "Memyapsl 0 1 pakiiy CBeTay.

Tema 8. [lepBbie OTKpPHITHA B 00JIACTU AJIEKTPUYECTBA M MarHe- 2 1
tu3Mma. TBopuectBo b. dpaHkivHA. DKCIEPUMEHTAIBHOE OTKPHI-
tre IlI. KyJoHOM OCHOBHOrO 3aKOHA 3JEKTPOCTATHKU. OTKpBITHE
anektpudeckoro Toka. Pabotsr JI. ['aneBanu, A. Bonbra, B. Ilert-
poBa.

Tema 9. DnexTpoMarseTusm B nepBoi nosnosuHe 19 Beka. OTKpHI- 2 2
tie X. Dpcrena. DnexkrpoauHamuka Ammepa. [lepBeie ncciemno-
BaHus dnekTpuueckux neneit I'. Omom. J)Kusnp u TBOpuecTBO PDa-
paznes. PaboTta ydyeHoro "JKCnepUMEHTAIbHBIC HCCIETOBAHUS TI0
anektpudectBy". OTkpbiTHe J.X. JIeHieM o01ero mpasuia omnpe-
JICJIEHUS HAallPaBJIEHUs] MHAYKIIMOHHOTO TOKA.




Tema 10. Bo3HUKHOBEHUE U Pa3BUTHE TEOPUU IEKTPOMArHUTHO- 2 2
ro noJist. JKu3zHe u TBopuyecTBO Makcpemia. [losydeHue 3iaekTpo-
MarHuTHbIX BOiH I. I'epuem. A.I'. CroneroB — riiaBa nepBoi
HAYYHOM MIKOJIBI PyCCKUX (PU3UKOB. DKCIIEpUMEHTAIbHOE J0Ka3a-
TEJNbCTBO CYIIECTBOBAHUE CBETOBOIrO AaBiieHUs. JKH3Hb U TBOpUE-
ctBo I1.H. Jle6enena. Mzo6perenue pagno A.C. ITonoBsiM.

Tema 11. Pa3BuTHE 25IEKTPOAMHAMUKY ABMXKYIIUXCS TEI U CO3/a- 2 2
HUE 2JIEKTpOHHOH Teopuu. OnbIT Maiikenscona-Mopiu. PaboTsr
I'. Jlopenua, /Ix. Tomcona, A. Ilyankape. JKuzHp u TBOpUYECTBO
A. DiiHmTeliHa, pabota ydeHoro "K snekTpoamHamMuKe IBUKY-
IIUXCS Tell' .

Tema 12. Bo3nukHoBeHne aromMHoi ¢us3uku. OTkpbeiTus B. PenHT- 2 2
reHa, A. bekkepens, [Ibepa u Mapu Kropu. [Ipo6rema TermmoBoro
M3JIy4eHUs M KBaHTOBas rumnore3a M. Ilnanka. Pa3Butue kBaHTO-
BOI Teopuu cBeta A. DiHIITEHHOM, ero ctaThst «O0 01HOM 3BpH-
CTUYECKOM TOYKE 3pEHHs, KAcaroUIeiCsi BO3HUKHOBEHUS U Ipe-
BpaieHus cBeray. OTKpeITHE aTOMHOTO siapa D. Pesepdopmom.
’Kuznp u TBOpuecTBO H. bopa.

Tema 13. Co3nanue kBaHTOBOM MexaHuku. Pabotsl B. I'elizenOep- 2 2
ra, JI. Jle bpoitng, 3. llpenunrepa, M. bopua, I1. lupaka, B. Ila-

YIIH.

Tema 14. Pazputue Gpu3uKu sapa U 3JIEMEHTAPHBIX 4acTHUIl. Y cre- 2 2

X¥ Hay4yHOW mkonel OD. Pesepdopna. XKXusue u TBOpuecTBO O.
®epmu. TBopuectBo U. u @. XKomo-Kropu. Cozganue siaepHoit
DHEPTeTUKU U TeXHUKH. OCHOBHBIE OTKPHITHS B (PU3UKE DIIEMEH-
TapHbIX yacTuil. Pusuku gaypearsl HobeneBckol mpemMun.

Tema 15. Pa3Butue ¢usuxu B Hameit crpane. A.d. Nodde — ria- 1 2
Ba COBETCKOM ImKombl (usukoB. TBopuectBo C.M. BaBunosa. OT-
KpbiTHE U 00BsicHeHue 3¢ dexra BasunoBa—Uepenkona. XXuzHb u
TtBOpuecTBO M.B. KypuaTtoBa. OTKpBEITHE CBEPXTEKYYECTH TI'EIHS
IT.JI. Kannueii. Co3nanue kBaHTOBBIX reHepaTopoB M.I'. bacoBeiM
u A.M. IlpoxopoBbiM. [IpoGieMbl TepMOsSAEpHONH SHEPrETUKH.
Hepemennsie npobnembl ¢usznueckoit Hayku. OTBETCTBEHHOCTH
yUYeHBIX 3a Oy/yliee 4eJI0BeYecTBa.

Tema 16. Co3gaHue KBaHTOBOW XpomoauHamuKu. CTaHIapTHas 1 2
MoJ1eb (PU3UKH FIEMEHTAPHBIX YACTHII.
Bcero: 30 30

4. YUYEBHO-METOJJMYECKOE OBECHEYEHUE CAMOCTOSTEJbHON
PABOTbBI OBYYAIOIIIUXCHA

Tembl past ca- | H3ywaembre | Koou- Dopmbl Metoauuye- | ®op-
MOCTOATEJIb- BOIIPOCHI YecTBO | CAMOCTOSI- | CKHe 00ec- | MbI
HOI'0 U3y4e- 4acoB TeJ1bHOH MeYeHus | oT4er-

HUSA OYHOM padoThI HOCTH
(phopmbl




l.®@ynnamenTa | OKciepuMeEH- Pabota ¢ Pexomenny- | IIpax-
JbHBIC B3aMMO- | TaJbHas yCTa- JIUTEpaTy- | eMas JIuTe- | THYe-
JIEHCTBHS. HOBKa bpa- poii, cetbro | parypa. Pe- | ckue
TUHCKOTO. Wutepner, | cypcel UnH- 3aja-
Teopus mero- KOHCYJIbTa- | TEPHET HUs
Ja. LU, IIPaK-
TUYECKHE
3a/laHus,
MIO/ATOTOBKA
JIOKJIaJIOB U
IIpe3eHTa-
i
2.OkcnepuMeHT | OmBITHI U 3KC- Pabota ¢ Pexomenny- | IIpax-
aJbHOE OIIpe- NIEPUMEHTAJIb- JIUTEepaTy- | eMas JIuTe- | THYe-
JIEJICHUE CKO- Hasl yCTaHOBKA poii, ceTbro | parypa. Pe- | ckue
pocTel ra3zo- DIbAPUIKA. Wntepner, | cypcel UnH- 3a1a-
BBIX MOJIEKYII. KOHCYJIbTa- | TEPHET HUs
11U, IPaK-
TUYECKHE
3a/aHus,
MIO/ATOTOBKA
JOKJIaJIOB U
Ipe3eHTa-
197071
3.0nbiTel @y- | Teopus merto- Pabota ¢ Pexomenny- | IIpax-
KO. na dyko u na- JIuTepary- | eMas JIuTe- | ThYe-
paMeTpsl €ro poH, ceTbto | parypa. Pe- | ckue
YCTaHOBKH Wnrepuer, | cypcel UH- | 3anma-
KOHCYJIbTa- | TEPHET HUs
11U, IPaK-
TUYECKHE
3a/laHus,
MOATOTOBKA
JOKJIaJIOB U
Ipe3eHTa-
197071
4.0nbIThI Jle- Onpite! JleOe- Pa6ora c Pexomenny- | IIpax-
Oenena. nesa. Mero- JIUTEepaTy- | eMas JIuTe- | ThYe-
JIAYECKUE poH, ceTbto | parypa. Pe- | ckue
TPYAHOCTHU U Wnrepner, | cypcel UH- | 3anma-
CIoco0BI UX KOHCYJIbTa- | TEPHET HUs
IIPEOJOICHUS. 11U, TIPaK-
TUYECKHE
3a/laHus,
MOATOTOBKA
JOKJIaJIOB U
Mpe3eHTa-
197071
5.0nbIThI Onrrnuecknit Pa6ora c Pexomenny- | IIpax-
Maiikenbcona | uHTEpdEpO- JIUTepaTy- | eMas JIuTe- | Th4e-
— Mopmau. METp, KOH- poH, ceTbto | parypa. Pe- | ckue
CTPYKLUS U Wnreprer, | cypcel MH- | 3ana-
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napameTpsl
YCTaHOBKH.

KOHCYJIbTa-
11U, TIPaK-
THYECKHE
3aJaHus,
MOAr0TOBKA
JIOKJIaJ0B U
Mpe3eHTa-
i

TEPHET

HH

6.KaTonubie
ayan. OTKpbI-
THE AJIEKTPOHA.

Omnbitel Kpyk-

ca, Jx.Jx.
Tomcona,
ITeppena.

PaGora ¢
TuTepaTy-
pOH, CEThIO
Hutepner,
KOHCYJIbTa-
11U, TpaK-
TUYECKHE
3a/laHusl,
MOATOTOBKA
JTOKJIAJIOB |
Mpe3eHTa-
197071

Pexomenny-
eMasl JuTe-
parypa. Pe-
cypcsl Un-
TEPHET

IIpak-
THYe-
CKHE
3az1a-
HUs

7.00bITH IO
YCTaHOBJIICHUIO
AIEPHOMN MOJIe-
JIA aToMa.

OKcrnepuMeH-

TaJIbHAd yCTa-

HOBKa Pe3zep-
dopna.

Pabora ¢
JuTepary-
pOH, CEThIO
HuTeprer,
KOHCYJIbTa-
LU, [TPaK-
TUYECKHE
3a/1aHus,
MOATOTOBKA
JOKJIaI0B U
Mpe3eHTa-
197071

Pexomenny-
emas Jiure-
parypa. Pe-
cypcesl Un-
TEPHET

[Ipak-
THYe-
CKHe
3az1a-
HUs

8.BoHOBEBIE
CBOMCTBA Ya-
CTHII.

Onbitel Tom-

cona u Tapra-

KOBCKOTO.

Pa6ora c
nuTepary-
pOH, CEThIO
HurepHer,
KOHCYJIbTa-
11U, TTpaK-
TUYECKHE
3a/1aHus,
MOATOTOBKA
JOKJIaJI0B U
Ipe3eHTa-
197071

Pexomenny-
emas JiuTe-
parypa. Pe-
cypcesl Un-
TEPHET

[Ipak-
THYe-
CKHe
3a1a-
HUs

9.Yckopurenu.
OTtkpeITHE HO-
BbIX AJIEMEH-
TapHBIX Ya-
CTHII.
KoncTpykuun
Y TIPUHIIHTIEI
JEUCTBHUS

OTtkpbITHE
HEUTPHUHO.
DKCIIEpUMEH-
ThI Pelineca —
Koysna. Ot-
KpBITHE
HEUTPHUHO.
Konnaiiaep u

Pa6ora c
nuTepary-
pOH, CEThIO
HHurepHer,
KOHCYJIbTa-
LIUH, TTPaK-
TUYECKHE
3a/1aHus,

Pexomenny-
emas JiuTe-
parypa. Pe-
cypcesl Un-
TEPHET

[Ipak-
THYe-
CKHe
3a1a-
HUs




yckoputenei. | 6030H Xurrca. MIOATOTOBKA
OtkpsiTHE T — JOKJIaJI0B U
ME30HOB, JIeM- IIpe3eHTa-
TOHOB, aHTH- i
IIPOTOHA. DKC-
IIEPUMEHTBI
Pelineca —
KoysHa.
10.ITnankoBcku | Habmronenus 4 Pabota ¢ Pexomenny- | Ilpak-
€ BEJINYUHBI U | COJIHEYHBIX JIUTEepaTy- | eMas JIuTe- | ThYe-
OCHOBHBIE 3Ta- | HEUTPHHO, poii, cetbro | parypa. Pe- | ckue
IIbl DBOJIIOLIMM | IIJIJAHKOBCKHE Wurepuer, | cypcel UH- | 3anma-
Bcenennoi. BEJIMYUHBI U KOHCYJIbTA- | TEPHET HUS
[TpoGnemsl mo- | MX 3HaYEHUE, LU, IIPaK-
UCKa U CBsi3U ¢ | Teopus Bce- TUYECKHE
BHE3EMHBIMU JICHHOH, OT- 3a/laHus,
LUUBUJIM3ALUSA- | KPBITUE U HC- MIO/ATOTOBKA
mu. [ naBHei- CJIEJOBaHHE JIOKJIaJIOB U
M€ aCTPOHO- | IJIaHET. Ipe3eHTa-
MU4YECKHE 00- 10507
cepBaTopuu
Poccuu u 3apy-
OEKHBIX CTPaH.
UTOTO 40

5. ®OHJ OIEHOYHBLIX CPEJICTB JUIsI IPOBEJAEHMA TEKYIIEA W
IMMPOMEXYTOYHOM ATTECTAIIAN 1O TUCHATIJIVHE

5.1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHMEM 3TANOB UX GOPMHUPOBAHNS B Mpolecce
0CBOEHHUS 00pa30BaTeJIbHON MPOrpaMMbl

KO,I[ N HAMMCHOBAHHEC KOMIICTCHIIMU

Otanbl GOpMUPOBAHUS

[1K-1. Criocoben ocBauBaTh W UCIOJIL30BATh TEOPETHYEC-
CKHE 3HAaHUS U MPAKTUYECKHE YMEHMs U HaBBIKM B MpeJl-
METHOW 00JacTy MpU perieHuH NpodecCHOHATIBHBIX 3a-

Jad.

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocrosTenbHas padora.

5.2. Onucanue moka3artejeil M KpUTepHeB OLEHUBAHMS KOMIIETEHIMH Ha pa3-
JMYHBIX 3Tanax ux OpMUpPOBaHMS, ONUCAHNE IIKAJI OLleHUBAHUS

OuenuBa- | YpoBeHb Oran dop- Ornucanue nmokazareneit Kpurepun | Illkana
eMbIe chopMu- | MHUPOBAHHUS OIICHHBA- | OIICHH-
KOMIIe- pPOBaHHO- HUS BaHUs
TEHIIUU CTH

[1K-1 IToporo- 1. Pabora Ha | 3HaTBh. coBpeMeHHble KOH- | IIpakTu- [Ixana
BBII y4eOHBIX 3a- | LeMIUU, TEOPUH, 3aKOHBI H | YECKHUE OLICHU-

HATHUSX. METOJIBI B 00JIACTH (DU3HKH W | 3ajaHWs, BaHUS

MEPCIeKTUBHBIC  Hampamie- | JJOKIaj, MPaKTH-

2. CaMocCTOSI- | HUSI €€ Pa3BUTHS; 3HAUCHUE U | MPE3EHTa- | YECKUX
TeNbHAsT pa- | B 00IIeH KapTHHE MUpa. s 3a/laHui,

6oTa. YMeTh:  JEMOHCTPHPOBATH Kana

MOHMMAaHHUE CTAaHOBJIEHHE CO- OLIEHU-

BPEMEHHON €CTECTBEHHOHA- BaHUs
YYHOI KapTUHBI MUPA U POJIH JIOKJIaJa,
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GU3MKN B €€ CTaHOBJICHUU; IKasna
CTPOUTh MOJIENH pealbHbIX OLIEHU-
00BEKTOB, SIBICHUI C y4eTOM BaHUS
UCTOPUU CTAaHOBJICHUS U pa3- pe3eH-
BUTHS (byHIIaMEHTaIBHBIX TaIruu
3aKOHOB (PU3UKH; MPUMEHSIThH
UH(POPMAIMOHHO-
KOMMYHHKAI[MOHHbIE TEXHO-
gorun a3 (HEeKTUBHOTO
pelieHus 3agad B npodeccu-
OHAJIbHOM JIEATEIIbHOCTH.
[IponBu- 1. PabGora Ha | 3narh: 3Tansl pa3putus ¢u- | IlpakTu- [Ixana
HYTBII y4eOHBIX 3a- | 3M4ecKOM Hayku, Ouorpadu- | deckue OLIEHU-
HATHUSAX. Yyeckue JaHHble U OCHOBHBIC | 3ajaHUs, BaHUs
Hay4HbIE JOCTIDKEHHUS Yde- | JOKIaJ, MPaKTH-
2. CaMOCTOsI- | HBIX KakK »JIeMEHTa O0a30BbIX | MPE3EHTa- | YECKUX
TeIbHAs pa- | KyJbTYPHBIX LIEHHOCTEM. Ius 3aJlaHUH,
oora. YMeTh: HCNONB30BaTh 0a3o- IKasa
BbIC 3HAHM B o0nacTu husu- OLIEHU-
Kd 111 (OPMUPOBAHUS €CTe- BaHUs
CTBCHHOHAYYHOW  KapTHUHBI JI0KJI1aja,
MUpa. IKaza
Baagers: Merogukamu HcC- OLICHU-
MOJIb30BaHUsA 0a30BBIX 3Ha- BaHUs
HUII B oOmactd ¢U3UKKH U IIpe3eH-
ATAlOB €€ pa3BUTHUS JUIA Taluu
dbopMHUpPOBaHUS  €CTECTBEH-
HOHAYYHOH KapTHHBI MUpPA B
npodeccuoHaNbHON /1eaTeNb-
HOCTH.
IIkajia 1 KpUTEPHUH OLIEHUBAHMS JI0KJIA/1a
YPpOBHHU OIICHUBAHUS Kputepuu onienuBanus bamnnbt
Bicokuii (oTmH4HO) Ecmu crynenT orobpasun B moxnane 71-90% BeiOpanHOM 8-10
TEMBI.
OnTumansHBIi (X0poIio) Ecmu crynent orobpasun B nokinazne 51-70% BeiOpanHO# 5.7
TEMBI
e —— Ecmu crynent oro6paszun B nokiazne 31-50% BeiOpanHO# 2.4
TEMBI
Hey/10BIeTBOpHTebHBL Ecau crynent oro6paszun B gokiane 0-30% BbIOpaHHOM 0-1
TEMBI
IIkajia 1 KpUTEPHUN OLIEHUBAHHS MPe3eHTANNU
YpOBHU OLICHUBAHUSA Kpurepun oniennBanus bannsr
Bicokuii (0TIH4HO) Ecmm CTyAEHT otoOpaszun B mpe3entanuu 71-90% BbI- 8-10
OpaHHOU TEMBI.
OnTumansHBI (xoporo) Ecmm CTyAEHT otoOpaszun B mpe3entanuu 51-70% BbI- 5.7
OpaHHOI TEMBI
T —— Ecmm CTyAEHT otoOpa3un B mpe3entanuu 31-50% BbI- 24
OpaHHOI TEMBI
HeynosnersopurensHelii | Ecnu cryaent orobpasui B npesentanuu 0-30% BbI- 0-1
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OpaHHOI TEMBI

IlIkajia ¥ KPUTEPUH OLICHUBAHUA NMPAKTHYECCKUX 32aHUI

YpOBHM OLIECHUBAHUSA Kpurepuu ouennBanus bamubr
Bricokuii (0TIn4yHO) Ecau crynent Bemonnua 71-90% ot Beex 3ananuii 8-10
OnTtumanbHblil (xopomo) | Ecau cryaent Bomonanmi 51-70% ot Beex 3agaHuii o-7
Y 10BII€TBOPUTEIIHHBII Ecnu crynent Beimonnmi 31-50% ot Bcex 3a1anuii 2-4
Heynosnersopurensubiii | Eciau crynent Beimonnui 0-30% ot Bcex 3a/1aHuii 0-1

5.3. TunoBble KOHTPOJIbHBIE 32/IaHUSL UM UHbIE MAaTePUAJIbl, He00X0AMMBbIE J1JIsl
OLIEHKH 3HAHWI, YMEHHH, HABBIKOB U (WJIH) ONbITA JeATEIbHOCTH, XaPpAKTEPU3YHOLIMX
Tanbl (POopMHUPOBAHMSA KOMIIETEHLHI B Mpoiecce OCBOEHHs 00pPa30BaTe/JbHON Npo-

rpamMMbl

HpI/IMepHLIe 3aIaHU K MIPAKTUYECKUM 3a/IlaHUAM

ITpumepsl 3aganuii

No Tema

ITpumepsl 3a1anui

Mexanuueckas
KapTHHA MHUpa

Al. MarepuanbHasi TOYKa MacCOM 2 KI' IBUXKETCSA O] IEUCTBUEM CH-
JIBI COTJIACHO YPaBHEHUIO:

S=Ct?’+Dt+B,
roe C=1 M/Cz, D=-0.2 m/c®. HaiiTu 3HaueHMe 5TOH CHJIBI B MOMEHT
BpeMeHHU 2 ¢ 1 5 ¢. B kakoii MOMEHT BpEMEHH CHJIa paBHA HYJIIO?
A2. HeGomnpmioilt kaMeHb OpOCHJIM C POBHOM TOPH30HTAIBHOW I10-
BEPXHOCTH 3€MJIM TOJ YIVIOM K ropu3oHTy. Ha kakyro makcumanb-
HYIO BBICOTY MOJHSAJICS KaMeHb, €CIU uepe3 2 ¢ mocie Opocka ero
CKOpOCTH ObliIa HallpaBJieHa TOPHU3OHTAIBHO?
A3. ABTOMOOHIL Maccoii 2 T MOJHHUMAETCA IO IIOCCE, MMEIOIIEM
ykioH 0.5, mox nelictBueM cuibl Taru 7 kH. Halitu yckopenue aBro-
MOOUJIS, CYUTASA, YTO COMPOTUBIICHUE JBUKCHHUIO HE 3aBUCHUT OT CKO-
poctu u coctasnsger 0.1 oT cuibl peakiuu onopsl. (YKa3aHue: yKio-
HOM Ha3bIBAETCsl CUHYC yTJIa HAKJIOHA IIOCKOCTH K TOPU30HTY).
A4. JIBe TeleXKH JBUKYTCS HaBCTpedy APYT APYry € OJUHAKOBBIMU
M0 MOAYJIIO CKOPOCTSIMU L. Macchsl Tenexek M u 2m. Kakoit 6yzer
CKOpPOCTb JBIJKEHHS TENEXeK IOocie UX aOCOII0THO HEYNpyroro
cTOJKHOBeHUs. OnpenenuTh TEIIOBbIE IOTEPH B pe3yJbTaTe coynaa-
peHus.
AS. K KoHIIaM rOpU30HTAIBHOrO cTepkHs AnuHoi 0.9 M u Maccoii 2
KI' TIOJIBELIEHBI ABa Ipy3a: CI€Ba — MacCoM 2 Kr, clipaBa — Maccou 3
Kr. [’ e cinenyer noanepers CTep>KeHb, YTOObI OH OCTaBaJICs B paBHO-
Becun?
A6. Illap paguycom 10 cM u maccoit 5 Kr Bpauiaercs BOKPYT OCH
CUMMETPHUH COTJIACHO YPaBHEHUIO:

@=A+Bt*+Ct°,
rae B=2 paz[/cz, C=-0.5 paz[/c3. Haiitu MOMEHT cuil, NEUCTBYIOIIUX
Ha map, yepes 3 c.
B1. MarepuanpHas Touka JBMXKETCS IO IUIOCKOCTH COIVIACHO YpaB-
HEHUIO:

r = At +Bt?].
Hanwucats 3aBUCHMOCTH D(t), v(t), ﬁ(t), a(t).
B2. Ha rope ¢ yrioMm HakjoHa 30° OpOCalOT TOPU3OHTAIBHO C
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HavyalbHOM CKOpOCThIO 15 M/c. Ha kakoMm paccTOsSiHUM OT TOYKH Opo-
CaHUs BJOJIb HAKJIOHHOM IUIOCKOCTH OH ymazaet? (Yka3aHue: paccTo-
STHHE OT MecTa OpOCaHMsl 10 MeCTa MaJCHUS BBIPAKACTCS MO TEOpEMe
[Mudaropa uepes 1aabHOCTD MOJIETA U €TO BBICOTY).
B3. /IBa tena maccamu 6 Kr U 4 Kr, COeJUHEHHbIE HEBECOMO, Hepac-
TSOKUMOW HUTBIO, JIe)KaT Ha TOPU3OHTANIBbHON moBepxHocTH. K mep-
BOMY Teny mpuiiokena cuia 50 H, obpa3yromiast ¢ ropu30HTOM YTod,
tanrenc kortoporo 0.75. HailTu cuiy, HaTsKEHUSI HUTU U YCKOPEHUE
TeJl, €CIM KOA(PPUIMEHT TPEHUS UX 0 TOBepXHOCTH 0.5.
B4. bpycok maccoit 600 r, IBHKYIITUICS CO CKOPOCTBIO 2 M/C, cTal-
KHMBAeTCsl ¢ HemoABIWXKHBIM Opyckom Mmaccoit 200 r. Kaxoii Oynmer
CKOPOCTh THEPBOIO U BTOPOro OpYCKOB IMociie coynapenusa? VYnap
CUNTATh UEHTPAILHBIM U a0COIIOTHO YIPYTUM.
BS. B rmagkuii BBICOKMNA [MUIMHIPUYECKHUI CTaKaH ¢ BHYTPEHHUM pa-
auycom R momemarot kapannam 1o | u maccoir m. C kakoii cu-
JIOM NEHMCTBYET Ha CTaKaH BEpXHUM KOHEIl KapaHaala?
B6. Ha ogHopoaHblil CIUIOMIHON HMJIMHIPUYECKUN Bajl paanycoMm 5
cM u maccoil 10 kr HamoTaHa Jierkas HUTh, K KOHIy KOTOPOH mpu-
KpeIuieH rpy3 Maccoi 2 Kr. Onpenenurs:
1) 3aBUCHMOCTb NEpEMEILICHHUS TPy3a OT BPEMEHH,
2) 3aBUCHUMOCTbh MOJYJIsl YIJIOBOI'O IEPEMELICHMs Bajla OT
BpEMEHU;
3) TaHreHUMaJIbHOE M HOPMAIbHOE YCKOPEHHUS TOUEK,
HaxXOJSIIMXCS HAa TOBEPXHOCTH Baja yepe3 | c¢ mocie
HavaJa JIBH>KCHHS.
C1. JIBmkeHue MaTepuaabHOW TOYKU 3a/1aHO YPABHEHHUEM:
F = Al cosat + Jsin at),
rae A=0.5 M, =5 pan/c. Haueptuts Tpa-
EeKTOpUI0 TOukH. Omnpenenutrb MOIYJb
CKOPOCTH M MOJYJb HOPMAJIbHOI'O YCKO-
peHus.
4 C2. HaknoHHast II0CKOCTh MEPECEKAETCs C
“ TOPU30HTAJIBHOM IUIOCKOCTBIO 110 IPSIMOM
AB. VYron Mexny IJIOCKOCTIMU a=30°.
Manenpkas maiba HauyWHAET JABUKCHHUE
BBEpPX MO HAKJIOHHOM MJIOCKOCTU U3 TOYKH
A ¢ HayaJIbHOM CKOPOCTHIO L=2 M/C MO YTJIOM [3:600 K nmpsmort AB.
Haiitu makcumanbHOe paccrosiHre H, Ha KoTOpoe mmiaitba ymamurcs
oT npsiMoil AB B XoJie mobema 1o HaKJIOHHOM IIOCKOCTH. TpeHuem
1aii0bl 0 HaKJIOHHYIO TUIOCKOCTh IpeHeOpeub. (Yka3aHue: MpOeKIHs
yCKOpeHUs: CBOOOHOTO MaJeHHs Ha MIOCKOCTh, IO KOTOPOI Mpouc-
XOJIUT IBMKEHHE, paBHA QSiN ).

C3. HeBecomplii 010K yKpeIjIeH Ha BEpUINHE HAKJIOHHOM TIOCKOCTH,
COCTaBJIAIOUIEH C TOPU30HTOM YTOJI 30°. I'upst maccont 1 kr, coenau-
HEHHAsl C TUpEl 2 KI HEBECOMOM, HEPACTSHKUMOM HUTHIO, IEPEKUHY-
TON dYepe3 OJIOK, MOAHUMAETCS IO HAKJIOHHOW TuiockocTu. Haiith
YCKOPEHHE, C KOTOPBIM JIBUTAIOTCS TUPH, U HATSHKEHUE HUTH. TpeHu-
eM B OJI0Ke npeHedpeyb.

C4. HebombIioe Teno COCKaJB3bIBAET C BBICOTHI Ng 0€3 TpeHHs Mo
HaKJIOHHOMY XeJlo0y, a 3aTeM JIBIKETCS M0 «MEPTBOU IMETIe» paau-
ycoM R. Ha kakoif BBICOTE TE€IO OTOPBETCS OT MOBEPXHOCTH METIH?
BpICOTY OTCUMTBIBAIOT OT HM>KHEH TOYKH METIH. TpEeHHUEM B CUCTEME

B
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npereOpeus. (YKkazaHue: B TOUKE, TJI€ «TEJI0 OTOPBETCS OT METIIHNY,
CHJIa PEAKIIUs OMOPbI paBHA HYIIO).

C5. OgHopoaHasi 1ocKa mpucTaBieHa K creHe. [Ipu kakoM HauMeHb-
IeM yriie MeXay JOCKON U TOPU30HTAJIbHBIM MTOJIOM JIOCKA COXPAHUT
paBHOBecHe, eclii KO3 PUIUEHT TPeHUsI MEXIY T0CKOi 1 mosiom 0.4,
a MeX1y 10CKOM U cteHoit 0.5?

C6. IBa tena maccamu 0.25 xr m 0.15 Kr cBS3aHBI TOHKOM HMTHIO,
nepeOpolIeHHON uepe3 OoK. biiok ykperieH Ha Kpai TOpU30HTab-
HOTO CTOJIa, TI0 TIOBEPXHOCTH KOTOPOTO CKOJB3UT mepBoe Terno. C Ka-
KHUM YCKOPEHHEM JBUXKYTCS Tella U KAKOBbI CHUJIbl HATSDKEHUS HUTH
o 06e cropoHsl ot 61oka? Koadduiment TpeHus Tenna o moBepxXHO-
ctu crona 0.2. Macca 610ka 0.1 Kr ¥ €ro MOHO CUUTATh TOHKOCTCH-
HBIM TUCKOM. Maccoil HUTH U TpEHUEM B OJI0Ke MpeHeOpeyb.

DneKTpoMarHuTHas
KapTUHA MHpa

Al. [IBa ToueuHbIX 3apsiaa +0 U +4( HaXOASITCA HAa HEKOTOPOM pac-
CTOSIHUM JAPYT OT Jpyra. 3aps]bl IPUBEIN B COIPUKOCHOBEHUE. Bo
CKOJIBKO pa3 HEOOXOJMMO YBEIHUUTh PACCTOSHUE MEXKIAY HUMH, YTO-
OBl crjIa B3aMMOJICHCTBHS M@Ky HUMH OCTaJIach MPEXHEn?

A2. [lpuiMHKa, UMEIOIIas MOJIOKUTEIIbHBIN 3apsij 10 Kn u Mmaccy
107 kr, Bierena B OJIHOPO/IHOE MarHUTHOE I10JI€ BIOJb €0 CHIIOBBIX
TUHUH ¢ HaYalnpHOU ckopocThio 0.1 M/c U mepemecTunach Ha paccTo-
sHue 4 cMm. Kakoll crana CKOpOCTh NBUIMHKH, €CJIU HaIPSHKEHHOCTb
noist 10° B/M? JleficTBHEM CHIIBI TSDKECTH peHeOpeyb.

A3. Ilpu noAKIIOYEHNH K UCTOYHHMKY TOKa PE3UCTOpa C AIEKTpuye-
CKUM conpoTuBieHreM 2 OM cuiia TOKa B 3JIEKTPUUYECKOM 1enu Oblia
paBHa 2 A. [Ipu moaKIIFOUEHHH K UCTOYHHUKY TOKA PE3UCTOpa C DIICK-
TpPUUECKUM corpoTuBieHHeM | OM cuiia B 3JEKTPUUYECKO 1enu Obl-
na paBHa 3 A. Onpenenutb OJIC 1 BHYTpEHHEE CONPOTUBIIEHUE HC-
TOYHHKA.

A4. Kak U3MeHUTCs 4acToTa 0OpalleHs 3apsSKEHHON YacTULIbI B OJ1-
HOPOJHOM MarHUTHOM I10JI€ IPU YBEIUUYEHUH €€ CKOPOCTH B N pa3?
AS. Tpanchopmarop nonmwxkaer Hanpspkenue ¢ 240 B 1o 12 B. Bo
CKOJIBKO pa3 4YHCJIO BUTKOB B IEPBUYHON KaTYUIKE OTJIMYAETCA OT
YKclia BUTKOB BO BTOPUYHOI?

B1. /IBa toueunsix mnosoxxkutenbHbIX 3apsaa 200 vKm u 400 vKn
HaxoJiaTcs B BakyyMme. OnpeenuTh BeIUYUHY HalpsKEHHOCTH JIEK-
TPUUYECKOTO MOJIS ATHX 3aps/I0B B TOUKE, PACIIONOKEHHON Ha IPSMOH,
COEUHSIONIEH 3apsi/ibl, HA PACCTOSHUU 2.5 M OT MEPBOTO 3apsijia U Ha
paccTosiHUU B 2 pa3a 00IbIIeM OT BTOPOTo 3apsija.

B2. B onHOpOAHOM 3J1€KTpUUECKOM MoJie HanpshkeHHocThio 200 B/m
HETMOJABUKHO «BUCHUT» NBUIMHKA, 3apsia kotopoit 40 HKi. Yemy paBHa
Macca MbUTHHKHA?

B3. Pe3nucropsl noouepe1HO MOAKIOYAOT K HCTOYHUKY ITOCTOSIHHOTO
Toka. CONMPOTHBIICHUS PE3UCTOPOB COOTBETCTBEHHO paBHBI 3 OM u 12
Om. MomHocTh TOKa B pe3uCTOpax OAMHaKoBa. YeMy paBHa cuila
TOKA B Ilenu?

B4. YuacTok npoBOJHMKAa HAXOAUTCS B MarHUTHOM I0JI€, NHIAYKIIHS
kotoporo 50 mTn. Cuia 3J€KTpUYECKOr0 TOKA, MPOTEKAOIIErO MO
poBOAHMKY, paBHa 10 A. [Ipu nepemenieHMM NpoBOJIHMKA HA 8 CM B
HaIpaBJIeHUU JeHCTBUS CHIIbI AmTiepa moJjie coBepiaet padory 0.004
Jbx. Uemy paBHa JuiMHa yyacTka npoBogHuka? [IpoBogHuk pacrnoso-
KEH MEePIEHAUKYIISIPHO JIMHUAM MarHUTHON MHTyKIIUH.

BS. HanpsikeHue Ha KOHIIaX MEPBUYHOM 0OMOTKH TpaHchopmaropa
127 B, cuna Toka B Heii 1 A. HanpspkeHne Ha KOHITaX BTOPUYHON 00-
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Motku 12.7 B, cuna Toka B Heit 8 A. Uemy pasen KIIJI tpanchopma-
Topa?

C1. B nByx BepmmHax (Toukax 1 m 2) paBHOCTO-
POHHETO TPEYrOJbHUKA CO CTOPOHOM a MOMEIIEHBI
3apsiabl +q U -2q (cM. puc.). Onpeaenuts Hanps- a
KEHHOCTh 3JICKTPUUYECKOTO IOJIsI B TOYKE 3, sIBIS-
IOLICHCS. TPEThCH BEPLIMHOW 3TOrO TPEYrOAbHUKA. 4
W3BecTHO, UTO TOUEUHBIH 3aps] ( CO3AaeT Ha pac-
CTOSTHUM @ 3JICKTPUUECKOE I0JIe HApspKeHHOCThIo 10 MB/M.

C2. Ha HeusBecTHOM IMIaHETe JJIs1 U3MEPEHUS YCKOPEHHS CBOOOIHO-
ro MajeHusl UCIOJIb30BAIM MAJICHBKUM MIapUK Maccod 1 T u 3apsiaoM
2.5 mxKi. Oxa3anoce, 4TO B TOPU30HTAIBHOM 3JIEKTPUUYECKOM I10JIE
HanpspkeHHOCThIO 2000 B/M HUTH ¢ TIOJBEIICHHBIM HA HEH MaJCHb-
KHM IIAPHKOM OTKIOHWIAch Ha 45° ot Beprukaiy. [10 5THM HaHHEIM
OTIpEIeNIUTh YCKOPEHHE CBOOOIHOTO MAaJACHUs Ha TUIAHETE.

C3. K ogHOpoIHOMY MEIHOMY LHJIMHIPUYECKOMY MPOBOIHUKY JTH-
HOM 10 M nmputokuiu pasHocTh noteHuuanos 2 B. Onpenenuts npo-
MEXYTOK BPEMEHH, B T€UCHHE KOTOPOTO TemIepaTypa MpOBOJIHUKA
noBeicuTcst Ha 10 K. M3MeHeHneM compoTHBIICHHSI MPOBOJHHUKA M
paccerBaHHeM TEIUIa IPU €ro HarpeBaHuH MpeHeopeub. [ImoTHOCTH
meau 8900 xr/m’, yIEIbHOE COMPOTUBIICHUE MEIU 1.7-10% Om-m,
ynenpHas TeroeMkocts Mean 380 Jlk/kr-K.

C4. T'opu3oHTaNbHBINA NPOBOISIINI CTEPKEHb MPSIMOYIOJBHOIO Ce-
YEeHMs MOCTYIATENbHO JBUXKETCA C YCKOPEHHUEM BBEpX IO TJIAIKOU
HAKJIOHHOH IJIOCKOCTH C YIJIOM HaKJIOHA 30° B OXHOPOIHOM MArHHUT-
HOM I10Jie (BEKTOpP MAarHWTHOM MHAYKLUHU HaIpaBJIEH BEPTUKAILHO
BBepX, ero moayib paBeH 0.2 Tu). Ilo crepkHIO mpoTekaeT Tok 4 A.
OtHomenne maccel ctepkHs K ero mHe 0.1 xr/m. Omnpenenutsb
YCKOpPEHUE, C KOTOPBIM JIBUKETCS CTEPIKEHb.

C5. MenHoe KOJIbLIO M3 MPOBOJA IUaMETPOM 2 MM pacCIOJIOKEHO B
OJTHOPOJHOM MAarHMTHOM II0JI€, MarHUTHAsl MHAYKIMS KOTOPOTO Me-
HseTcs 1o Moaymo co ckopocthio 1.09 Tn/c. IlnmockocTs Konblia
NEepHNeHUKYISIpHA BEKTOPY MAarHUTHOM MHAYKIMU. YeMy paBeH aua-
METp KOJIbI[a, €CIM BO3HHMKAIOUIUI B HEM MHIAYKIIMOHHBIM TOK paBeH
10 A? Y nenbHOE CONPOTUBIIEHUE MEU 1.72-10° Om-m.

CoBpemenHas ¢u-
3UuecKas KapTUHa
Mupa. OnTuka.
CrnennanbHas Teo-
pHSl OTHOCHUTEb-
HocTH. Dusuka
aToOMa U aTOMHOTO

anpa

Al. OnpenenuTh yBenU4eHHE, JaBaeMoe JHH30M, (POKyCHOe paccTo-
siHME KOoTopoi paBHO 0.13 M, eciii mpeiMeT OTCTOUT OT Hee Ha 15 cM.
A2. OrnpeneuTh JUIMHY CBETOBOM BOJIHBI JUISl JIMHUM B JU(PPAKIIUOH-
HOM CIIEKTpPE€ TPETHETO MOPSAKA, COBIAAAIONIEH C JIMHUEN YETBEPTOIO
MOpsiAKa C JJIMHOM BOJHBI 510 HM.

A3. DHeprus mokost mpotona pasra 9.4-10° 5B. Ha ckombko momHas
9HEpPrus IMpOTOHA HpPH CKOPOCTH MpoToHa 0.6¢ NMPEBOCXOAUT €ro
SHEPTUI0 MOKOs?

A4. Dueprus nepsoro (oToHa B 2 pa3a 6osbliie 3Hepriuu BToporo. Bo
CKOJIBKO pa3 OTINYAIOTCS UMITYJIbChI 3TUX (POTOHOB?

AS. B HavanpHblii MOMEHT BpeMeHH Obuto 1000 aTOMHBIX sifep u30-
TOMa C MepUoAOM mnoiypacmnana 5 MuH. CKOJIBKO SJIep 3TOr0 U30TOoNa
ocTaHeTcsl HepacnaBmumucs uepes3 10 mun?

B1. Ha skpane ¢ momoIipt0 TOHKOM JTHUH3BI ¢ (POKYCHBIM PacCTOSTHUEM
30 cM moOJy4eHO ueTKoe H300pakeHHe MpeaMeTa C TPEXKpPaTHBIM
yBenuueHueM. KakoBo paccTostHHMe OT mpenMera 10 dKpaHa € ero
n3o0pakeHnem?
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B2. ludpakuuonnas pemerka umeer 120 mrpuxos Ha 2 mMm. Haiiti
JUTMHY BOJIHBI MOHOXPOMAaTHUYECKOI'O CBETA, MAJAIOIIEro Ha PEUIETKY,
€CITU TEePBbI MAaKCUMyM HAONIOAeTCs MO/ YIJIIOM, CHHYC KOTOPOTO
0.06.

B3. Kpacuas rpannma dorosddexra HexkoToporo meramma 6-10M I,
HaiiTi yacTtoTy naaaroIero cBera, €Ciy BbUIETEBIINE C IOBEPXHOCTH
MeTaiia (POTO3JIEKTPOHBI MOJHOCTHIO 33/€PKUBAIOTCS CETKOM, Mo-
TEHIMaJl KOTOpoi coctasisieT 3 B.

B4. PrytHas namna umeet MomHocTh 125 BT. CkobKO KBAaHTOB CBE-
Ta UCIIYCKAeTCsl €KECEKYHJHO IPH M3JIyYE€HUU C JJIUHOW BOJIHBI 579
HM?

BS. Tlepuon nonypacnana crponuus 29 net. Yepes cKoJIbKO JIET Mpo-
M30MeT pacnax 7/8 OT MepBOHAYAIBHOTO YHCIA PaJHOAKTHBHBIX
saep?

C1. B 11O BOmoeMa BEpTHKAIBHO 3a0WTa CBasi JJIMHOM 3 M TaK, 4TO
€€ BEpXHUI KOHEIl HaXOUTCs Mo Bojior. HailTu miiMHy TeHH OT cBau
Ha JHE BOJOEMa, €CJIM YroJj MaJeHusl COJIHEYHbIX Jyyel Ha IOBEepX-
HOCTB BOJIBI paBeH 30°. [OKa3aTelb IPeTOMICHHS BOJIBI 4/3.

C2. Kakoli HanbonbInii NOPSAOK CIIEKTpa MOXKHO HAOII0IaTh C MO-
MOIIBIO TU(PAKIIMOHHON pemeTku, umeroiei 500 mTpuxoB Ha 2 MM,
MPU OCBEIIICHUH €€ CBETOM JJIMHOM BOIHBI 720 HM?

C3. B nByx ombiTax 1o porodadpdexty MeTaymmaeckas miacTuHa 00-
Jydanack cBeTOM ¢ JuinHaMu BOJH 350 HM u 540 HM. MakcuManbHast
CKOpOCTH (POTOIIEKTPOHOB B MEPBOM OIBITE OblIa B 2 pa3a OoJbIIe,
4yeM Bo BTopoM. KakoBa paboTa BbIX0/1a ¢ MTOBEPXHOCTH MeTasuia?

C4. MoHoxpomMaTHUeCKUl My4OK NapauieibHBIX JIyued co3aaercs
MCTOYHHMKOM, KOTOpBIii 3a 8-107 ¢ U3ITy4aeT 5.10* ¢orounos. doto-
HbI [TAJAI0T 10 HOPMAJIA Ha MIIOMIAAKY IIomansio 0.7 cM” U CO31ar0T
nasnenne 1.5-10° ITa. ITpu 5ToM 40% (HOTOHOB OTPAIKACTCS, OCTATb-
Hble noraomaTcs. OnpenenuTs JJIMHY BOJTHBI U3Ty4EHUSI.

CS5. Kakas nons (B NpoIeHTax) paAHMOaKTUBHBIX SJI€p OCTAHETCs He-
pacmaBIielics yepe3 UHTepBajl BPEMEHH, PaBHBIN IByM MepHoOAaM Mo-
nmypacmana?

CoBpemenHas ¢u-

3UuecKas KapTuHa

Mupa. Moiekysp-
Has ¢pu3MKa

Al. V3 GanmioHa co cxaThiM BOJIOPOI0oM 00beMoM 10 J1 BEITEKAET ra3.
IIpu Temneparype 7°C MaHoMeTp nokassiBaeT 50 atm. Yepes Heko-
Topoe Bpems mpu Temneparype 17° C MaHOMETp MOKa3al TaKoe ke
nasnenue. Kakas macca rasa ynuia u3 Oamuiona? MonsipHas Macca
BOJIOpO/ia 2 T/MOJIb.

A2. BaHHy BMecCTUMOCTBIO 85 J1 HEOOXOAMMO 3alOJHHUTH BOJIOM,
HMMEIOILIEH TeMne}(:))aTypy 30° C, UCIIONIb3Ys BOAY IIpU 80° C u nex pu
temneparype -20° C. OnpenenuTs Maccy Jbaa, KOTOPBIH CIeIyeT Mo-
JIOKUTh B BaHHy. YaenpHas TersioeMKocTh Boabl 4200 [Ix/kr-K,
yaenpHas TeIioTa MiaBieHus Jabaa 336 k/x/Kr, ynenbHas TerioeM-
koctb Japaa 2100 Jx/xr-K.

A3. ]I HarpeBaHUs Ha IEKTPOILUIUTKE OT 20° C 110 kurieHus oTpe-
6oBasiock 21 muH. CKOJIBKO BPEMEHH TOCJIE 3TOTO HEOOXOIUMO IS
MIOJIHOTO HCNAapeHHs BOAbI? YjenpHass TEMJI0eMKocTb Boxabl 4200
Jlx/xr-K, ynenbHas tertota mapoodpazoanust 2.3 MJx/kr.

A4. TeMne(PaTypa HarpeBareis HIeaJbHOIO TEIJIOBOTO JBHraTels
Kapro 227° C, a Temmeparypa xonomuishuka 27° C. PaGouee Tero
JIBUTATeNsl COBEPIIAET 3a LMK padory, paBHyto 10 x/[x. Kakoe ko-
JIMYECTBO TEIJIOTHI MOJy4yaeT paboyee TeI0 OT HarpeBaTens 3a OJUH
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UAKI?

B1. baimon o6semoMm 30 comepXUT CMECh BOJAOpOAA W TEIUS TPH
temriepatype 300 K u naBnenuu 828 kxlla. Macca cmecu paBHa 24 1.
Onpenenutb Maccy BOAOPO/Ia U FeHsl B COCTaBE CMECH.

B2. B cocyn, copepxamuii 2.5 Kr BOJbl IPU 15° C, BITYCKAIOT BOJsI-
Hou nap maccoi 200 r npu Temieparype 100° C. Kaxas TeMneparypa
YCTaHOBUTCS MOCJE KOHACHCAIIMU BOASHOTO mapa? Y aelbHas TerJio-
emkocTb Bozbl 4200 [x/kr-K, ynenpHas Temiora mapooOpa3oBaHUs
2.3 MJIx/xkr.

B3. B snexkrpuueckuii kopeitHuk Hamuiau Boxy oobemom 0.16 11 mpu
TeMIreparype 30° C u BrIHOUMIH HarpeBarelsb. Uepes kakoe Bpems
MOCJie BKJIFOUEHMS BBIKUIIUT BCS BOJA, €CJIM MOLIHOCTh HarpeBartesis
1xBT, KII/] narpeBatens 80 %? VY aenbHas TeniaoeMKocTh Bojibl 4200
Jx/kr-K, ynenpHas Terora napoodpazoBanus 2.3 MJx/kr.

B4. Temopas mammna umeet KIIJ 25%. Cpennsas MomHoCTh nepe-
74y TEIUIOTHI XOJIOJAUIBHUKY B XOf€ €€ paboThl cocTtaBiser 3 KBT.
Kakoe koiuuecTBO TEIUIOTHI MOJIydaeT paboyee TEeNo MalluHbl OT
Harpesaresnst 3a 10 ¢?

C1. UneanpHelii ogqHoaToMHBIN Ta3 B koiandyectBe 0.09 Moiabp Haxo-
JUTCS B PABHOBECUHU B BEPTHKAJIHLHOM IMJIMHJIPE IO MOPIIHEM Mac-
coii 5 kr. TpeHue MexIy MOPUIHEM M CTEHKAMH LIMIUHApPA OTCYT-
crByeT. AtmMocepnoe nasrnenue 100 kIla. B pe3ynprare HarpeBanus
rasa MopIIeHb MOJHSIICA Ha BBICOTY 4 CM, a TeMIepaTypa rasza mnoj-
Hsnach Ha 16 K. YUeMy paBHa 1uioma/ip HOpuIHs?

C2. B cocyzne J€XUT KyCOK JIbAa TEMIEPATypoi 0° C. Ecnu coo6-
uwth emy 50 x/Dx Temtorsl, To 3/4 sbaa pacraer. Kakoe kommde-

CTBO TEIUIOTHI HEOOXOJIUMO COOOUIUTH COMEP-
’KUMOMY COCY/Ia JOMOJHUTENBHO, YTOObI BeCh VA
Jed pactasii U 00pa3oBaBIIascs BOJa Harpe-
JIach 70 TEMIIEPATYpPHI 20° C? TenoBbIMHU TTO-
TepsIMU NpeHeOpeyb. Y IenpHas TeIJI0EMKOCTh N
Bozbl 4200 JIx/kr-K, ynenbHast TemnoTa IiaB-
nenus nbaa 336 xJx/Kr. 0 P
C3. C kakoil HaMMEHBIIEH BBLICOTHI JIOJKHBI "
OBLTH CBOOOTHO MAaTh JI0XK/I€BIE KAIUIH, YTOOBI IPH YAApE O 3eMITI0
OT HHUX HE OCTAJIOCh OBl «MOKpOTo MecTa»? B MOMEHT majeHus Ha
3eMIII0 TeMIeparypa Karelb 20° C. YiensHas TEMIOEMKOCTb BOIBI
4200 JLx/xr-K, ynenbHast terora mapooOpaszoBanus 2.3 MJIx/kr.
ConpoTuBiIeHHEM BO3ayXa MpeHeOpedb. chogeHHe CBOOOJHOTO T1a-
JICHUSI CYUTATh TIOCTOSIHHBIM U paBHBIM 9.8 m/c”.

C4. 10 Monp U1€aTbHOTO OJIHOATOMHOTO Ta3a OXJaJWJId, YMEHBIIUB
naBieHue B 3 pasa. 3aTeM ras Harpesau J0 MepBOHAYAIBHOW TeMIepa-
Typsl 300 K (cm. puc.). Kakoe konmn4ecTBO TEMIOTH COOOIIEHO ra3y
Ha yJacTke 2—3?

IIpumepHbIe TEeMBbI JOKJIAA0B U NPe3eHTalMl
1. AuTuuHas Hayka. Pa3BuTue mpencTaBieHWN O CTPOCHHH BemiecTBa. ['eomeHTpuue-
ckas cucreMma mupa. ['unoressl o aBuxxkenun 3emud. [IpoctpancTBo u BpeMsa. Mexanuueckoe
newkeHne. Paboter Apxumena u ['epona.
2. Cucrema mupa Konepuuka u ee pazsurue B Tpyaax Jlx. bpyno, T. bpare, Kenuepa,
[Nanunes. JlokazaTeasCTBO BpalleHHs 3eMJTM U €€ OpOUTATBHOTO JIBHKCHHUS.
3. Coznanue kinaccuueckoil Mexanuku. JKu3ue u TBopuectBo . HptoToHa. AHanu3 pa-
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00THI yueHoro "MaremaTuyeckoro Havajga HaTypaibHoU guinocoduu". Pons HeroToHa B pas-
BuTHH (pusnueckor Hayku. Co3aHue TEOPETUICCKON MEXaHHUKH.

4. MonekynsipHasi ¢usuka u teriora B 18 Beke. Padoter /. bivka u I'.B. Puxmana.
JKuzup u tBOopuecTBO M. JIoMoHOCOBa, ero pabora "Pa3MmbluieHre O MpUYUHE TETUIOTHI U
xoJona".

5. Bo3nukHoBeHHe U pa3BuTHe TepMoauHamMuku. [Ipunimun Kapuo. OTkpeiTHE 3aKOHA
COXpaHEHHUs W TpeBpaineHus sHepruu P. Maiiepa, Jxxoyns u I'. Tenpmronsiiem. Pabotsr P.
Kiay3zunyca u B. ToMcoHa 110 CO3JaHUI0 MEXaHUYECKON TEOPUU TEILIOTBHI.

6. Monexynspuas ¢pusuka B 19 Beke. Pazpaborka kunetnyeckoit Teopuu razon. Cosna-
Hue cratuctudeckon ¢puszuku [[x. Makcsemnom, JI. boneumanom, ['u66com.

7. Pabora X. I'toiirenca "Tpakrar o cBere". Pa3BuTHe BOJHOBOW ONTHKHU B IIEPBOM 1O-
noBuHe 19 Beka. OtkpriTue uaTepdeperuu ceera T. FOarom. Ontuka ®@penens. CounHeHUs
O. ®penens "Memyaps! o qudpaknuu ceera .

8. IlepBble OTKpPBITUSA B 00JACTH JICKTpUUYECTBA U MarHetusMma. TBopuectBo b. dpaH-
KiuHa. JkcrnepuMeHTanbHoe OTKpbiTHE 1II. KynoHOM OCHOBHOro 3akoHa 3JEKTPOCTAaTHKH.
OTkpbITHE dNIeKTpHUecKkoro Toka. Pabotel ['ansBanu, BonbTa, [leTposa.

9. DnekTpoMarHeTusM B nepBoi nosoBuHe 19 Beka. OtkpbiTue X. Dpcrena. DIeKTpo-
nuHamuka Amnepa. [lepBbie uccnenoBanus snektpudeckux ueneu I'. Omom. JKuzup u TBOP-
yectBo Papanes. Pabora yueHoro "DKcriepuMEHTAIbHBIE UCCIEA0BAHUS 110 3JIEKTPUUECTBY" .
OtkpeiTue D.X. Jlennem o61ero nmpaBuia onpeesieHns HapaBleHUs: HHAYKIIMOHHOTO TOKa.

10. Bo3HUKHOBEHUE U pa3BUTUE TEOPUH AJIEKTPOMArHUTHOro noss. JKu3Hb U TBOpUe-
cTBO MakcBema, ero counHenue "J{lunamuueckas teopust noiisd. [lomydeHue 351eKTpoMarHuT-
Heix BOJH [. T'epuem. A.I'. CToneToB — TiiaBa MmepBOM HAYYHOW IIKOJIBI PYCCKHX (PH3UKOB.
DKCIEPUMEHTAIBHOE J10KA3aTENbCTBO CYLIECTBOBAHUE CBETOBOTrO JaBiieHMs. JKU3Hb U TBOP-
yectBo II.H. JleGenesa, ero crarea "MaxkcBemno—bapronueBbl cuibl JaBi€HUs JTyYUCTON
sueprun'. M3o6perenue paaro A.C. IlonoBeiM.

11. Pa3zBuTHe 31€KTPOJAMHAMUKYU JIBHXKYIIMXCS TE€I U CO3JAAHUE 3JIEKTPOHHOU TEOPHHU.
OnbiT Maiikenscona-Mopnu. Pa6oter I'. Jlopenma, [Ix. Tomcona, A. Ilyankape. XXuszub u
TBOpUYECTBO A. DiiHIITEelHA, paboTa yueHoro "K anekTpoarHaMuKe IBHKYIUX cpen'.

12. Bo3aukHoBeHune aromuoi gpusuku. OTkpsiTust B. Pentrena, A. bexkepens, [Ibepa u
Mapu Kropu. IIpobiema TeroBoro usnydeHust 1 kBantoBas runote3a M. [lnanka. Pazsutue
KBAaHTOBOW Teopuu cBeta A. DUHINTEHHOM, ero crarbs "OO OgHOW IBPUCTHYECKON TOUKE
3peHus, Kacaroulelics BOSHUKHOBEHH U MpeBpalleHus ceeta". OTKpbITHE aTOMHOIO sapa .
Pesepdoprom. Kusus u TBopuectBo H. bopa, ero crates "O cTpoeHHUN aTOMOB 1 MOJIEKYT".

13. Co3nanue xkBanToBoM MexaHuku. Pabotel B. I'eitzentOepra, JI. ne bpoiins, D. Hlpe-
nuHrepa, M. bopHa, I1. [lupaka, B. ITaynu. Crates O. llpenunrepa "KBanToBanue kak 3aaa-
4a 0 COOCTBEHHBIX 3HAUCHUSX .

14. Pa3zButue Qu3uKu Aapa U dJIEMEHTApHBIX YacTULl. YCleXu HaydyHoH mkonsl 3. Pe-
3epdopna. XKuzup u TBopuectBo 3. @epmu. TBopuectBo U. u @. XKonuo-Kropu. Coznanue
AJIEPHON SHEPreTUKU U TeXHUKU. OCHOBHBIE OTKPBITUS B (PU3UKE DJIEMEHTAPHBIX YaCTHII.
®usuku naypearsl HobGeneBckoil npemun.

15. Pa3Butne ¢usuku B Hamel crpane. A.®. Hodde - rmaBa coBeTckoi mKoib! pusu-
koB. TBopuectBo C.M. BaBunosa. OTkpbiTHE U 00bsicHeHUE ¢ dekTa BaBuinoBa—HepeHkona.
Kuznb u TBOpuecTBo M.B. Kypuarosa. OtkpsiTue cepxrexyuectu reaus 11.J1. Kanunei. Co-
31aHMe KBaHTOBBIX reHeparopoB M.I'. bacoeim u A.M. IIpoxopoBeiM. IIpoGiemsr Tepmo-
anepHoi sHepreTuku. Hepemennsle npobiaemsl ¢pusnyeckoil Hayku. OTBETCTBEHHOCTh yue-
HBIX 3a Oyfyliee 4eJoBeYecTBa.

16. Co3naHue KBaHTOBOW XpoMoanHaMUKH. CTaHAapTHAS MOJENb (GU3UKU dIIEMEHTap-
HBIX YaCTHULI.

IIpumepHBIEe BOIPOCHI K 3a4€Ty
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1. PasBuTHe npeicTaBiIeHUN APEeBHUX O (OpMe U pazMepax MaTepuaibHOro Mupa. Enu-
HUIlbl BpemeHu. Kanengaps.

2. AxTnyHasg Hayka. Pa3BuTHe mpeacTaBIeHUN O CTPOCHUH BEILIECTBA.

3. AmnTuyHasg Hayka. ['eouieHTprueckas cuctemMa Mupa. Apucrorenb. MexaHnueckoe
JIBIDKEHUE.

4. Pab6otel Apxumena u ['epona.

5. ®usukKa cpeHEBEKOBbSI.

6. dwusuka smoxu Bo3poxkmeHus.

7. Kennep, ['anunei.

8. T'miwOept, Toppuuennu, Cuemn, CteBuH, [lackans.

9. Paborts! [lexapta u ['toiirenca.

10. Pa6otsr I'epuke, boiins, ®epma, ['pumansau, Pémepa.

11. XXu3Hnb u TBopuecTBO HblO0TOHA.

12. Ananu3 pabotsl HeroTOHa» MaTemaTudeckue Havana HaTypaibHOU (pritocopum.

13. PazButne Mexanuku B 18 B.

14. Pa3zButne MOJICKYJISIpHON (DU3UKH M TEPMOJAMHAMUKHU B 18 B.

15. Onruka 18 B.

16. UccnenoBanue 2JIEKTPUYECKUX SIBJICHUH B 18 B.

17. OTKpbITHE 3JIEKTPUUECKOTO TOKA.

18. Bkiiag M.B. JlIomoHOCOBa B GU3HUKY U aCTPOHOMHUIO.

19. Pa3BuTHE BOJHOBOI ONTHKH B NIEPBOii 1mosioBuHE 19 B.

20. Pa3BuTHe 371E€KTPOAMHAMUKH B ITEpBOM MoJIOBUHE 19 B.

21. XXu3Hb 1 TBOpuecTBO M. Dapayes.

22. Pa3BuTHE TePMOJUHAMUKHU U MOJIEKYISIpHON (DU3UKHU B TIepBOM nojoBuHE 19 B.

23. XKusnb u TBOpuectBo J{. MakcBea.

24. Pa3zBuTHE 3JEKTPOAMHAMUKH, SJICKTPOTEXHUKH M paguoTexHuku B 1870-1890-x rogax.

25. 3apoxxaenue kBaHToBOU (¢u3uku B 19 B.

26. Bo3nukHoBeHue aromHoi (usuku. OTkpeiTus B. Pentrena, A. bekkepens, [Ibepa u
Mapuu Kropu.

27. Ku3Hb 1 TBOpUECTBO A. DUWHIITEHHA.

28. Coznanue kBaHToBOM Mexanuku. Pabotsl B. 'eitizen6epra, JI. ne bpoiins, O. [lpeann-
repa, M. bopna, I1. {upaka, B. [Taynu.

29. OtkpeITHE aTOMHOTO siipa O. Pezepdopaom. JlanbHeiiiee pazButue sjiepHoi GU3NKH
1 GU3KKH 3JIEMEHTAPHBIX YacTHUI] (JOKBAPKOBBIA MEPHOL).

30. Co3nanue KBaHTOBOM XpoMoauHamMuKku. CTaHIapTHas MOJeNb GU3KUKH dJIeMEHTap-
HBIX YaCTHII.

31. Pa3zButHe ¢usuku B Hameil ctpane. A.D. Hodde - rimaBa coBeTckoil mKkosb! GU3NKOB.
TBopuectBo C.M. BaBunora. OTkpeiTre u 00bsicHeHue 3¢ dexta BaBunoBa—YepeHnkona.
Kunssb u TBOpuecTBo MU.B. KypuaTtoBa. OtkpsiTue cBepxrtekyuectu renus [1.JI. Kanuneit. Co-
3/1aHKEe KBaHTOBBIX TreHeparopoB W.I'. bacoBeiM u A.M. [IpoxopossiM. [Ipobiemsr Tepmo-
SJICPHON YHEPTEeTUKHU.

5.4. Meroanyeckue MaTepuajbl, ONpeAeasOme NPONeAYyPbl OLeHUBAHUS 3HAa-
HMIi, yMeHUI, HABBIKOB H (WJIM) ONBITA AeATeJbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl ¢op-
MHMPOBaHUSI KOMIIETeHIU

ComnocTaBUMOCTh PEHTHHTOBBIX ITOKa3aTellel CTYACHTa MO0 Pa3HBbIM JUCHUIUIMHAM U
0aJUIbHO-PEUTUHTOBON CHUCTEMBI OLIEHKH YCIIEBAEMOCTH CTYACHTOB OOECIIEUMBAETCS MPHUHSI-
THEM €TMHOTO MEXaHWU3Ma OLIEHKU 3HaHUH CTYIEHTOB, BEIPA)KEHHOTO B Oaiiax, COTJIACHO KO-
Topomy 100 GaymioB — 3TO MOJHOE yCBOGHHME 3HAHMM MO y4eOHOW JMCIUIUIUHE, COOTBET-
CTByIOILIEE TpeOOBaHUAM Y4eOHOI MpOrpamMmabl.

MaxkcumanbHbIi pe3yabTaT, KOTOPBIH MOXKET OBITh JOCTUTHYT CTYIEHTOM IO KaXIOMY
13 OJIOKOB peUTHHTOBOM oreHKH — 100 GamioBs.
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B 3aueTHO-3K3aMEHALIMOHHYIO BEIOMOCTH BBICTABIISIOTCS OLEHKU «3a4T€HO» U peil-
TUHTOBBIC OLICHKH B Oajax.

[Tpu monydeHHH CTYAEHTOM Ha 3a4€Te HEYAOBJIETBOPUTEIBHOMN OLIEHKH B BEIOMOCTD
BBICTABIISICTCS PEUTHHTOBAasI OleHKa B Oaiax (<40 6amioB), COOTBETCTBYIOMIAS (paKTHUe-
CKHMM 3HaHUSM (OTBETY) CTY/CHTA.

Kputepun OneHKH 3HAHHHA CTYIEHTOB B paMKax Ka)XI0W y4eOHOW MUCIMIUIMHBI WU
rpynn JAUCHUUIUIMH BbIpaOaThIBAIOTCS MPEIoAaBaTesIMU COIVIACOBAaHHO Ha Kadenpax yHU-
BEPCUTETA UCXO1s U3 TpeOOoBaHMI 00pa30BATEIbHBIX CTAHAAPTOB.

IIIxana oneHNBaHUA 3a4€eTa

Kpurepuu onennBanus banbt

[TonHble M TOYHBIE OTBETHI Ha BOHpochkl CBOOOIHOE BiaJeHHE OCHOBHBIMU 14-20
TEPMHHAMH ¥ HOHSATHSAMH Kypca; IIOCIEeI0BATEIFHOE U JIOTHYHOE U3JI0KEHHE
MarepHalia Kypca; 3aKOHYEHHBIC BBIBOJBI M O0OOIIEHUS MO TEME BOIPOCOB;
MCUEPIBIBAIOIINE OTBETHI HAa BOIIPOCHI ITPHU cllaue 3auéra.

[TostHBIE ¥ TOYHBIE OTBETHI HAa BONPOCHI. 3HAHWE OCHOBHBIX TEPMHMHOB U IO- 8-13
HATUN Kypca; IO0CIEeN0BAaTEIbHOE H3JI0OKEHUE MaTrepuana Kypca; yYMEHHeE
¢dopMynHpoBaTh HEKOTOpHIE OOOOIIEHHS 1O TEME BOMPOCOB; IOCTATOYHO
II0JIHBIE OTBETHI HA BOIIPOCHI IIPH cladye 3a4€Ta.

[TostHBIN ¥ TOUHBIA OTBET HA OJMH BOMPOC. Y IOBIETBOPUTEIHLHOE 3HAHUE OC- 4-7
HOBHBIX TEPMHUHOB U MOHSATHH Kypca; HEAOCTaTOYHO IOCIIEI0OBATEIFHOE U3-
JOKEHHE MaTepualia Kypca; yMeHue (hopMyIupoBaTh OTIEIbHBIC BBHIBOIBI U
0000111eHUs IO TEME BOIIPOCOB.

HETIOJIHBIN W HETOYHBIA OTBET Ha OJJMH BOIPOC. 0-3

HTorosas mxaja oneHUBAHHUSA PE3yJbTAaTOB OCBOCHUSA NUCHUITIMHBI

HToroBas oleHKa MO TUCIHHILIMHE BBICTABISETCS MO MpPUBEICHHON Huke mkane. [Ipu
BBICTABJICHUU UTOTOBOM OIICHKM MPETOaBaTeIeM YUYUTHIBACTCS padoTa 00y4aromerocs B Te-
YEHHE OCBOCHUS AUCIMILTUHBL, a TAKXKE OI[EHKA M0 TPOMEKYTOUHOM aTTeCTaIIH.

KomnuuectBo 6a11oB OreHka o TpaJuIIMOHHOM 1IKae
81-100 3auTeHo
61-80 3aureHo
41-60 3a4TeHOo
0-40 He 3aureno

6. YUEBHO-METOJUYECKOE UM  PECYPCHOE  OBECIIEYEHUE
JUCHUTINHBI

6.1. OcHoBHas UTEpaTypa

1. T'ypees, A. U. Vctopust u Mmerononorust pusuku : yuebHoe nocooue. — Caparos : By-
30Bckoe oOpasoBanue, 2020. — 410 c. — Tekcr : onekrponHsli. — URL:
https://www.iprbookshop.ru/99124.html

2. Uneun, B. A. Hcropusa u metonosnorus ¢Gu3uku : yueOHUK ais By30B /B. A. WibuH,
B. B. KynpsBre. — 2-e uzn. — Mocksa : FOpaiit, 2022. — 579 ¢. — TeKcT : 3JeKTPOHHBIH.
— URL.: https://urait.ru/bcode/508142

6.2. lonotHUTEIBLHAS JTUTEPATYPA

1. BpaxuuxoB, M. A. J/IBa Beka yuebnuka ¢usuku B Poccun (HMctopus metomuku o0y-
yeHus: ¢pusuke B Poccun cKkBO3b MpU3My CTaHOBIIEHUS yueOHMKa (pusuku). - Mocksa : Ilpo-
METEH, 2021. - 750 C. - Tekcer: AJIEKTPOHHBIN. - URL:
https://www.studentlibrary.ru/book/ISBN9785001721024.htm
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2. Hodde, b. JI. Uctopust HayKu: aTOMHBIE IPOEKTHI: yued. mocobue i By30B. — 2-€
m3n. — MockBa : IOpainit, 2023. — 191 c¢. — Texkcer: anexktponnsni. — URL:
https://urait.ru/bcode/516645

3. Kanke, B. A. HUcropus, dunocodus 1 METOA0IOTHS €CTECTBEHHBIX HAYK : yUeOHUK
st MmaructpoB . — Mocksa : FOpaiit, 2022. — 505 c. — Tekcr : anektponnbii. — URL:
https://urait.ru/bcode/508723

4. Pacosckuii, M. P. Mcropus ¢puszuku XX Beka : yuebnoe nocodbue / M. P. PacoBckui,
A. I1. PycunoB. — OpeHnOypr : OpeHOyprckuii rocyJapcTBeHHbIN yHUBepcutet, 2014, — 182
c. — Texcr : anexkrponnsit. — URL: https://www.iprbookshop.ru/33636.html

6.3. Pecypchl uH()OPMANIMOHHO-TEJIEKOMMYHHUKALMOHHOI ceTu ""UHTepHET"
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponHast 6udauorexa http://elibrary.ru

7. METOAUYECKHUE YKA3AHUA 110 OCBOEHHUIO JUCHUIIJINHBI

1. Meroauueckue peKOMEHJAlMU 10 OJrOTOBKE K MPAKTUYECKUM 3aHATHSIM.
2. Meronnveckne peKOMEH IAIMH IO OPTaHU3aIlUH CAMOCTOATEIBHOM paboThI 1Mo Juc-
LUITUHAM.

8. NHO®OPMALIMOHHBIE TEXHOJIOTUN [Jd  OCYIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JIMeH3HOHHOE MPOrpaMMHoe odecrneyeHme:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmannoHHbIe CIPABOYHBIEC CHCTEMBbI:
Cucrema TAPAHT
Cucrema «KoncynbrantlInroc»

[TpodeccnonanbHble 6a3bl JAHHBIX
fgosvo.ru — IMTopras PeepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbLHBIX CTAHIAPTOB BbIC-
IIIEr0 00pa30BaHUA
pravo.gov.ru - OdbunuansHeIi HHTEPHET-IIOPTAI IIPAaBOBOI HHMOPMAIINHU
www.edu.ru — deaepanbHblil nopran Poccuiickoe o0pa3zoBaHue

CB00OHO pacmpocTpaHsieMoe MPorpaMMHOe O0ecTrieueHre, B TOM YHCIIe OTEUeCTBEH-
HOT'0 NPOU3BOJICTBA

OMC IIneep (st BOCIIpOU3BEACHUS DIEKTPOHHBIX Y4eOHBIX Moyeil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

MartepuanbHO-TeXHUYECKOE 0OecreueHue JUCITUTUTHHBI BKITFOYAeT B ceOs:

- yueOHbIe ayAUTOPHH JIJIS IPOBEACHMSI YIEOHBIX 3aHITHI, OCHAIIIEHHBIE 000PY/I0BaHU-
€M W TEeXHUYECKUMHU CPEICTBaMHU OOyYeHHS: ydeOHON MeOenblo, TOCKOW, JEeMOHCTPAIlMOH-
HBIM 000pYZIOBaHUEM, IEPCOHATBHBIMEI KOMITBIOTEpAMU, IPOSKTOPOM;

- TIOMEIIEHHUS 111 CAMOCTOSITEIFHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO TOJIKIIIOUeHUEM K ceTu «MHTepHeT» U o0ecrneueHnueM J0CTyIa K 3JIEKTPOH-
HOM HH(}OpMaLIMOHHO-00pa30BaTENbHOM cpee.
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