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BBEJIEHUE

1. OuieHOYHBIE MaTepHAaIBI 10 AUCHUIUINHE (MOIYIIIO) SBIISFOTCS 0053aTeIbHBIM 000CO0JICHHBIM NPHIIOXKeHHeM Kk Paboueit mporpamme
JMCHUIUIMHBI (MOZYJIST) ¥ IPE/ICTABIICHBI B BU/IE OLIEHOYHBIX CPEICTB.

2. OrieHOYHBIE MaTepHUaIbl SIBISETCS COCTABHOW YacThI0 HOPMAaTHBHO-METOANIECKOT0 00ECIIeYeHHsT CUCTEMBI OIIEHKH Ka4eCTBAa OCBOSHHMS
00yJaronMMICS YKa3aHHOW ANCIUIIINHEI (MOIYIIA).

3. IIpy oMol OIEHOYHBIX MAaTEPHAJIOB OCYIIECTBIIETCSI KOHTPOIb U YIIPABJICHHE PONEccoM (HOPMUPOBAHMS 00YJarOIMMHUCS KOMIIETEHINH, 13
yncna npexycMorpeHHbx @I'OC BO B xauecTBe pe3yabTaTOB OCBOSHHS TUCIUILUIMHEL (MOIYIIS).

4. OueHOYHBIE MaTepHAIIBI 110 AUCHHUIUINHE (MOY/IIO) BKJIIOYAIOT B ceOsl:

- OLICHOYHBIE CPEJICTBA, IPUMEHIEMBIE IIPH IIPOMEKYTOUHON aTTECTAIMH 110 UTOraM M3y9eHHs JUCIUILIHHBI (MOIYII).

- OLICHOYHBIE CPEJICTBA, IPUMEHIEMBbIE B paMKaX MHANBUYaJIH3al[N BHITTOJTHEHHUS, KOHTPOIIS (prkcupoBaHHEIX BuioB BAPO;

- OLICHOYHBIE CPEJICTBA, IPUMEHSIEMBIE TSI TEKYIET0 KOHTPOJIS;

5. Pa3paboTuynkamMu OIleHOYHBIX MAaTEPHAJIOB 110 AUCIUILUINHE (MOIYITIO) SIBILIOTCS IIPEIoaBaTell Kageaphl, 00ecreunBaromieil n3ydeHne
00yJaronMMICs TUCHUIUIMHEL (Moxyisi), B Akanemun. ComepKaTenbHOM OCHOBOM IS pa3paboTKY OIIEHOYHBIX MaTepHasIoB sBIsieTcst Pabodast
IporpamMMa JUCHUTUIHHBI (MOYIIsS).

l'[epeqeﬂb BU/JA0OB OLICHOYHBIX CPEACTB

IepeyeHnb IK3aMEHAIIMOHHBIX BOIIPOCOB,

repeyeHb BOMPOCOB K 3a4ETy,

MepeyeHb BOMPOCOB IS CAMOCTOSITEILHOIO U3YUEHHUS Pa3fIeioB U TEM JUCIHUIIIHHEI,
KOMIUIEKT 3aJIaHu# JUIs 1a00paTopHBIX padoT,

KOMIUIEKT KOHTPOJIbHBIX BOIIPOCOB JUTS TIPOBEIEHUS YCTHBIX OMPOCOB,

KOMIUIEKT 3aIaHUi [Tl KOHTPOJIBHBEIX PaboT,

KOMILIEKT TECTOBBIX 3aIaHH,

Keiic-3a1aun,

3aJ[aHus JUTs paboOThl B MAITBIX TPYIIIAX

Cpencn&a IS HpOMe)KyTO‘IHOﬁ aTTeCTAalMy 10 UTOraM U3y4eHHUsI TUCHUIITAHBI

HopmaruBHast 6a3a npoBeieHHs] IPOMEKYTOYHON aTTeCTallK 00yJaloIIUXCs TI0 Pe3y/IbTaTaM N3ydeHHs JUCIUILIHHBL:
dusnka

1) peiictByromee «lomoxeHue o TEKyIeM KOHTPOJIE YCIIeBaeMOCTH U IPOMEXYTOUHOM artectannu odydarommxcst ®T'BOY BO Bypsitckas
I'CXA»

OcCHOBHbIE XapaKTepPICTPIKPIHpOMC)KyTO'—IHOﬁ aTTeCTaluu 06yqa}ou11/1xc51 I10 UTOraM M3y4€HUs AUCHUIIINHBI (MOZ[yJ'IS[)

1 2
. CTaHOBJICHUE YPOBHS JIOCTHXKEHHS K)XKIbIM 00y4aromuMest 1ieneit 00ydeHus o JaHHOM
Llenb TpoMeKyTOUHON aTTecTaluy - y p a A yHarort H ya A
JIMCLIUILTHHE
dopma npoMeKyToOYHOM aTTecTaluy - OK3aMeH

1) nOAroTOBKA K 9K3aMeHy M C/[aua K3aMeHa OCYIIECTBIIAETCS 3a CYET y4eOHOro BpeMeHH
(TPYIOEMKOCTH), OTBEAEHHOTO Ha SK3aMEHAIMOHHYIO CECCHIO I 00YUarOMMXCsl, CPOKH KOTOPOii
Mecro sk3amena B rpaduke yieOHOro | ycramaBnmBaroTcst IpUKA3OM MO aKaieMHH

nporecca:
2) nara, BpeMs 1 MECTO IPOBEECHUS SK3aMeHa OIpeielisieTcs rpaduKoM CIauyn SK3aMeHOB,

yTBEep)KIaeMbIM JeKaHoOM (pakyibTeTa (AUPEeKTOPOM HHCTHUTYTA)

dopma sK3amMeHa - (ITucbMeHHBIH, YCTHBIN)

IMpouenypa npoBeaeHNs SK3aMeHa - IpeJICTaBJIeHa B OLICHOYHBIX MaTepHalIax 10 AUCLMILIMHE
DK3aMeHalMOHHAs IPOrpamMma o 1) mpencrapieHa B OLICHOYHBIX MaTeprallax Mo JUCLUILTHHE
y4eOHOU TUCIUITINHE: 2) oxBaThIBaET BCE pa3Aeibl TUCHUILIHHBL

OCHOBHbIE XapaKTEPUCTUKH MPOMEXKYTOIHON aTTeCTALK 00yqaIOIUXCsl 10 UTOTraM H3Yy4EeHUs! AUCLUIIINHbI

1 2
. CTaHOBJIEHHE YPOBHSI JJOCTHKEHHS KaXKIBIM 00 YJarOLMMCs LieIe 00ydeH st 110 JaHHOK
Lenp mpoMexyTOYHOI aTTeCTaluH - Y MY A s YHaromt o yd A
JUCIUILUIMHE
dopMa IpOMEKYTOUHON aTTECTALlUH - 3a4éT

1) yuactue oOy4aromierocs B mporeaype moinydeHus 3a4éTa  OCYILECTBIISETCS 3a CUET  yueOHOro

Mecro  npouenypr noxyueHus 3a4éTa B BpeMeHH (TPYI0EMKOCTH), OTBEAEHHOTO HA U3y4YeHHE JUCIUILTHHBI

rpaduke y4eOHOro mporecca —
2) mpouexaypa npoBoautcst B pamkax BAPO, Ha mocneaHeit Henene cemecTpa

OCHOBHBIE YCIOBHSI TOTyIEHUS 1) 0OydJaroIIuiicsi BBIMOIHUI BCe BUIBI yueOHOM pabOThI (BKIIFOYAsi CAMOCTOATENBHYI0) M OTUUTAIICS
obydaronmest 3a4éra: 00 X BBITIOJIHEHUH B CPOKH, YCTAHOBJICHHBIE IpauKOM yueOHOro mpolecca no AUCHMILIMHE




®OH/I OIIEHOYHbBIX CPEJICTB

KOHTpOJIbeIe BOIIPOCHI M 3aIaHUHA IJISl MPOBEACHUA TeKYIIEero KOHTPOJIA U HpOMe)KyTO‘lHOﬁ aTTeCTAallMM IO UMTOramM

IlepedyeHb BONPOCOB K 3a4eTy IO JMCHUIIMHE (MOLY.II0)

1. Mexanuueckoe apmxenne. Cucrema orcuera. MarepuanbsHas Touka. TpaekTopus, nepeMelleHue, MyTh, CKOPOCTb.
(OIIK-1)

2. Yckopenue. TaHreHnnanbHoe 1 HopManbHoe yekopenue. (OITK-1)

3. IlpsMonuHelHOe JBMKEHHE MaTEepHAaIbHOM TOUKH. PaBHOMEpHOe, paBHOMepeMerHoe aprkeHus. (OITK-1)

4. JIBmxeHre MaTeprUaIbHONW TOUKH 110 OKPYKHOCTH. YTIJIOBasi CKOPOCTh U YIJIOBOe ycKopeHue. CBsi3b MEXy JIMHEHHBIMU
U YIIIOBBIMH XapakTepuctikamu asrmkenus. (OITK-1)

5. Macca. Cuisl B mpupoze. |, 11 u 111 3akonsr Hetorona. Muepumanbhbie cuctemsl. (OITK-1)

6. Umnynsc Tena. V3onupoBaHHas cucTeMa MaTepUaANIbHBIX TeJl. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBM)KEHUE B
npupone. (OITK-1)

7. Bunel cun B Mexanuke. [lotennmanbhbie cuitbl. Cunbl ynpyroctd. Cunbl Tperust. Cuna tarotenus. (OITK-1)

8. IloTeHnuatpHas 3Heprus. DHeprus ynpyroaedopmuposannoro tena. (OITK-1)

9. Kunerneckast SHeprHs NOCTYIATENBHOrO U BPAIaTENIbHOTO JBIKEHHS. 3aKOH COXPAaHEHUs SHEPTUH B MEXAHUKE.
(OIIK-1)

10. ITocTynaTensHOe U BpallaTelnbHOE ABWKEHUA aOCOMOTHO TBepAoro Tena. LleHtp macc tBepaoro rena. OCHOBHOM
3aKOH JMHAMHUKH BPAIATEIBHOTO IBMKEHHUs.. MOMEHT UMITyJIbca. 3aKOH COXpaHeHHs: MOMeHTa uMmyibca. (OTTK-1)

11. YpaBHeHue Hepa3pbeIBHOCTH cTpyH. YpaBHenue bepuymnu. ®opmyna Toppuuemtu. (OITK-1)

12. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON TEOpUH HieadbHOro raza. CpenHss KUHeTH4YecKas SHeprus
HOCTYIIATETILHOTO JIBUYKEHHUS MOJIEKYIT U ee CBsi3b ¢ Temmeparypoit. (OITK-1)

13. Yucno creneneii cBoOObI. BHYTpeHHsISI S3HEPr s neanbHOro raza. MossipHas ¥ y/enbHas TeI0eMKOCTH.
DuU3NYECKHA CMBICT YHUBEPCATBHOMN ra30Boii moctosiaHoi. (OITK-1)

14. T'a3oBsie 3akonb! boitns-Mapuorra, ['eii-JIroccaka, [llapns. Vpasuenne Menneneesa-Knaneiipona. (OITK-1)

15. TepmoanHaMuyeckas cucteMa. TepMoIMHaMuueckoe paBHoBecHe. TepMoarHaMuieckuii porecc. Odpatumsie u
Heobpatumbie mporeccsl. (OTTK-1)

16. Pabota npu uzomnporeccax. Anunabatnaeckuii mporecc. (OITK-1)

17. Juddy3us B razax, )MUAKOCTAX U TBEPAbIX Tenax. Ypauenue nuddysun. Ponb nuddy3un B nutanuu pacteHui.
(OIIK-1)

18. TernonpoBOAHOCTH Ta30B, JKUAKOCTEN M TBEP/BIX TEN. YpaBHEHHE TEIUIONPOBOJHOCTH. T eIIONpOBOJHOCTD ITOYBHI.
(OTIK-1)

19. Bsizkocts. YpaBuenue HeroToHa mst Bszkoro teuerus. (OITK-1)

20. PeanbHblii ra3. YpaBHenne Ban-aep-Baansca. M3orepmsr Ban-nep-Baasbca. Coxmkenne ra3os. (OITK-1)

21. TlepBoe 1 BTOpOE Havata TePMOTHHAMUKH. [I[prMEHEH e TIepBOro Havyajia TEPMOANHAMUKH K u3omporeccam. (OITK-1)
22. Ternopoii aurarens. Lukn Kapro. KT/ terumoBoro asuratens. Dutponus. (OITK-1)



IlepeyeHb 3K3aMeHALMOHHBIX BOIIPOCOB, 2 ceMecTp
1. 3aKOH COXpaHEHHs ANEKTPUIECKOro 3apsaa. 3akon Kymona. (OITK-1)
2. HampspkeHHOCTB 37IeKTPOCTaTHIECKOTO TTOJIS, CHIIOBBIE JIMHUM 10N [IpuHIMT Cynepro3uiyuy 3JIeKTPUIECKHX TTOJIeH.
(OIIK-1)
3. IloreHnman 3JeKTPOCTATUIECKOTO TOJIs. DKBHUIIOTEHIIMAIbHBIE TIOBEPXHOCTH. HanpskeHHOCTh Kak TpaiueHT
noreHnuana. (OITK-1)
4. Teopema Octporpanckoro-I'aycca i 3eKTpOCTaTHIECKOrO ITOJIs B BAKyyMe U ee MIPUMEHEHHE K pacdeTy oIS
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM TIIOCKOCTH U ABYX miockocteit. (OITK-1)
5. Tuns! nuanextpukoB. [Tonspusanus nuanekTpukoB. CBOOOIHBIE U CBSI3aHHBIE 3apsiabl. JluanekTpuaeckas
MPOHUIIAEMOCTh cpenbl. HampsbkeHHOCTh monst B auanekTpuke. (OITK-1)
6. I[IpoBOHUKY B AJIEKTPUUYECKOM Tone. DieKTprdeckas eMkocTh. KonneHcaropsl. [lapamiensHoe u mmocienoBaTensHoe
coenuHeHne Kouaencaropos. (OITK-1)
7. DHEPrHst CUCTEMBI 3apSI0B. DHEPTHUS IEKTPOCTaTHUECKOTO 1mojist. O0beMHast IoTHOCTh dHepruu. (OITK-1)
8. ITocTOsTHHBIN JEKTPUYECKUH TOK, CHIa ¥ INIOTHOCTH ToKa. CTOPOHHHE CHJIBI. DJIEKTPOABMIKYIIAS CHIA, HAIIPSHKEHHE,
pasHocth noteniuanos. (OITK-1)
9. ConpoTuBieHHuEe MPOBOAHUKOB. 3akoH OMa Jist yuacTka 1enu. 3akoH Oma Juist 3aMKHyToH 1ienu. 3akoH Oma B
muddepennmansaom Buze. (OITK-1)
10. Pabota u MouiHOCTh TOKa. 3akoH Jxoyns-Jlenna. [Ipasuna Kupxroga. (OITK-1)
11. Uuaykius MarautHOro moisi. Pamka ¢ Tokom B MarautHoM mone. (OITK-1)
12. 3akon buo-Casapa-Jlamnaca. [punnun cyneprosumuu. (OTTK-1)
13. Tlpumenenue 3akoHa buo-Capapa-Jlamnaca k pacdeTy MarHUTHOT'O TOJISL IPSIMOT'O ¥ KPYTOBOT'O TIPOBOJHUKOB C TOKOM.
(OIIK-1)
14. Baxon Ammepa. [IpaBuio neBoit pyku. Cria B3auMOIESHCTBHS ABYX MapasienbHbix TokoB. (OT1K-1)
15. JleficTBHEe MarHUTHOTO TIOJS Ha ABIKYyInHiics 3apsin. Cuna Jlopenna. (OITK-1)
16. 3aK0OH MOJHOTO TOKA JJIsl MArHUTHOT'O 1OJIsl B BakyyMe. [IpuMeHeHne 3aKoHa MOJIHOTO TOKa K PaciyeTy MarHUTHOTO
niofist conenonza u Toporna. (OIMTK-1)
17. Maruutssiii motok. Teopema Octporpazackoro-I'aycca s MaruutHoro mojs B Bakyyme. (OITK-1)
18. Pabota mepemMenieHus IPOBOAHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM Tione. (OITK-1)
19. SIBnenue snekrpoMarauTHON HHAYKIMH. OnbiTel Oapajes. 3akon Dapazes, npasuio Jlenma. (OI1K-1)
20. SIByieHuMsI CAMOMHIYKIINK ¥ B3aUMHOM HHAYKIuH. MHnyktiuBHOCTS. (OITK-1)
21. Dueprus MarauTHOTO MoNst. O6beMHas IoTHOCTH dHEpruu. (OITK-1)

IlepeueHb IK3aMeHALHOHHBIX BOIPOCOB, 3 ceMecTp
1. XapaKkTepuCTUKH rapMOHUYECKUX Kosebanuil. JluddepeHimansHoe ypaBHeHHE CBOOOIHBIX KOJICOaHUI U ero
perrenne. (OITK-1)
2. 3aTyxalonye 1 BeIHYXKIeHHbIe Kosebanus. AuddepennyaibHoe ypaBHEHHE 3aTyXalOIHUX U BEIHYKACHHBIX
konebanuii. Pezonanc. (OIIK-1)
. MaTtemartudeckui, pyKUHHBIH 1 pusndeckuii masTHHKH. (OITK-1)
. Konebarensusriit kouTyp. [leprom, yacTota v MUKIHYECKast qactota Konebanuit. (OITK-1)
. IpomosbHbIe U TOTIEpeYHbIe BOIHBL. Y paBHeHHe Oeryiei Bousl. (OTTK-1)
. Mexannueckune BoHbl. MHTEHCHBHOCTE BONH. MHTepdhepennus BonH. (OITK-1)
. DnexrpoMaruutHbie BosHbL (OITK-1)
. Ilpupona cBera. 3aKOHBI OTPAKEHUS M TIPETIOMIICHHS CBETa. SIBIeHME MOIHOro BHYTpeHHero otpaskenus. (OITK-1)
. NaTepdepenmus cBeta. Y cIoBus MAKCHMYMOB 1 MUHIMYMOB HHTEHCUBHOCTH cBeTa. MHTepdepeHnus ot 1Byx
KOTepeHTHBIX UCTOUHNKOB. (OITK-1)
10. UaTeptepentms cBeTa B TOHKKX TUieHKax. Konbiia HetoTona. (OITK-1)
11. Iudpaxmus cera. [punimn [oiirenca-Ppenens. Meron 30u @penens. (OITK-1)
12. OnHomepHas qudpakimonHas perrerka. Judpakims cera Ha audparunonHoit pemerke. (OITK-1)
13. Tonstpusarust cBeta. 3akon Maroca. 3akon Bprocrepa. (OITK-1)
14. KBanToBas npupoja m3nydenus. 3akon Kupxroda. (OITK-1)
15. 3akon Cretana-bomsumana. 3akon cMerenus Buna. (OITK-1)
16. ®opmymna ITnanka. (OITK-1)
17. Buemmuit poroaddexr. 3akonst porodsddekra. Ypasuenune Ditnmreiina. (OITK-1)
18. Mogens aroma 1o Pesepdopy. [locrynatsr Bopa. Monens aroma Bomopona mo bopy. (OTTIK-1)
19. Aromuoe stapo. Mzoronst. M306apst. ledekt Macch u sHeprust cBssu saep. (OITK-1)
20. SInepubie peakimn. (OITK-1)
21. PaquioakTHBHOCTG. 3aKOH paanoakTHBHOrO pacmana. (OITK-1)
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KomnuekT 3aganuii 1iis 1a60paTopHbIX padoT
[IpencraBieH B 37€KTPOHHBIX, YI€OHO-METOIMUECKHE pECypcax, MOJArOTOBICHHBIX B aKaJEMHUH:
1. Cam0OyeBa, C.P. Pabouas Terpaap no mabopatopHoMy HU3MUECKOMY MPAKTHKYMY [ DJIEKTPOHHBIN pecypc] [DIeKTpOHHBIH
yueOHHK]: yaeOHO-MeTonuIeCcKoe MocoOHe sl CaMOCTOATENbHOM padoThl cTyneHToB / C. P. CamOyesa, H. P. [lerunosa, /1. T'.
Hamaunos. — ®T'BOY BO BI'CXA, 2015. — 32 ¢. Jloctym http://bgsha.ru/art.php?i=1415.
2. HammuroB, [1.I'. MeTonndeckre yka3aHus K JJabOpaTOpHBIM paboTaM [DNeKTpoHHEIH pecypc]| [DnekTponnsiit yueonuk] / 1. T
Hamaunos, H. P. Iletunosa, P. 1. XXambsuoBa. — ®T'BOY BO BI'CXA, 2017. — 114 ¢. Toctym http://bgsha.ru/art.php?i=2400.

Kommiaekr KOHTPOJIBHBIX BOIIPOCOB JIsI MPOBEACHUA YCTHBIX OIIPOCOB

Tema «/3MepeHne TMHEWHBIX BETUYHHY

1. Uto Ha3bIBaeTCSI HOHLYCOM?

2. yis yero HeoOXOoaUM HOHUYC?

3. Kakue Bu/ibl HOHUYCOB CYLIECTBYIOT?

4. Yo Ha3bIBAETCsI IMHEHHBIM HOHUYCOM?

5. Uto Ha3bIBaeTCs TOYHOCTHIO HOHUYCA?

6. Uemy paBHa MOrpelIHOCTh HOHKUYyca?

7. Kax yctpoeH MUKpoMeTp (OCHOBHBIE YacTH, BUJ HOHHYCA)?

8. Jl71s1 yero Hy»KHa TpeIIOTKa B MUKpoMeTpe?

9. lns kakuX U3MEpeHHuit UCIIONIb3YeTCsS MUKPOMETpP?

10. KakoBo ycTpoiCTBO IITaHTEHIMPKYJISl (OCHOBHBIE YaCTH, BHJ] HOHHIYCa)?
11. JInst kakux U3MepeHri UCIOIb3YeT sl IITAaHMeHIUPKYIb?

12. 3aueM Ha TOUHBIX HHCTPYMEHTAX JUIS U3MEPEHU JUIMH yKa3bIBaeTcs Temneparypa (oosraao 200), npu KOTOpoi UMU
CIeIyeT MoIb30BaThes?

Tema «OnpeneneHue CKOPOCTH ITYJTH MTPY TIOMOIIY OAJUTUCTUYECKOTO MasiTHUKa)
1. laiite onpenenenne paboTel u ee exuHuibl B CU.

2. Uro xapakTepu3yeT MexaHU4yecKas dHeprus?

3. KakoBbI BUABI MEXaHUIECKOM SHEPTUU?

4. Hanumre Gopmyily KHUHETHUECKOI SHEPTUH.

5. UeMy paBHa MOTEHIMAIbHAS SHEPTUsl TeIa B IPAaBUTALIMOHHOM Ione?

6. Uemy paBHa HOTEHIMAIbHAs SHEPTHS YNIPYroaehOpMUPOBAHHOTO Tena?

7. Kakas cucrema Ten Ha3bIBaeTCs 3aMKHYTOH (M30JIMPOBAHHON)?

8. Kakue cuibl Ha3bIBaIOTCS KOHCEPBATUBHBIMU?

9. CopmynupyiiTe 3aKOH COXpaHEHHS U MPEBPAILCHUS MEXaHMIECKOH YHEPTUH.
10. Yto Ha3bIBaeTCS KOJIMYECTBOM ABIDKEHUS (MMITYIBCOM)?

11. CopmynupyiiTe 3aKOH COXpaHEHHUS] KOJIMYECTBA JABHKECHHS (MMITYIIbCA).

12. Kakoii 3aKOH JIEHUT B OCHOBE PEaKTUBHOI'O JABIDKEHUS?

13. IIpuBenute npuMepsl UCIIOIb30BAHUS PEAKTUBHOTO JBIKEHUS B IPUPOJIC U TEXHHKE.

Tema «OmnpeneneHne MOMEHTa HHEPIIMU MaXOBHKa»

1. JlaiiTe onpenenenne abCOMIOTHO TBEPIOTO TENA.

2. Kakoe nmBmkeHne Ha3bIBAeTCS BPaIIaTeIbHBIM?

3. laiiTe onpeneneHue yrioBoi CKOPOCTH IIPH pAaBHOMEPHOM BpamiaTeIbHOM IBIKEHUH. B Kakux equHUIax U3MepseTcs
yT0Bas CKOpocTh B cucreme CHU?

4. Yro xapaKTepHu3yeT YIJIIOBOE YCKOPEHHE IPH PABHOIIEPEMEHHOM BpAIaTEIbHOM JBIKCHUH?

5. Hanmmmmre ypaBHEHHS, OIMCHIBAIOIIIE PABHOIIEPEMEHHOE BPAIIATENFHOE ABHKEHHE.

6. UTo Ha3BIBAETCSI MOMEHTOM HHEPIMH MaTepHaabHOW TOUKH? B Kakux exuHMIIAX M3MepsieTCd MOMEHT HHEPIINH B
cucreme CU?

7. Yrto Ha3BIBaeTCSI MOMEHTOM HHEpHIUH Tena? KakoB Qu3UUecKuii CMBICTT MOMEHTA HHEPITUH Tena?

8. HanmmmmTe 0CHOBHOE ypaBHEHHE AMHAMUKH BPAIATEIEHOTO JIBIKCHUS.

9. Yro Takoe UMITYTLC MOMEHTA CHII?

10. Yro Ha3pIBaeTCSI MOMEHTOM KOJIMYECTBA ABMKEHMA? Kak BbIpaskaeTcs 3aKOH COXPAHEHNS MOMEHTA KOJIMIECTBA
BYDKEHUS?

11. Kax BeIpakaeTcsi KHHETHUECKAs! SHEPTHS BPAIIAOIIETocs Tea?

12. Uto Ha3BIBaeTCS H30IMPOBAHHON CHCTEMOI?

13. Ha xakoM IpWHIUIIE OCHOBAHO ACHCTBUE CYIIMIBHON MAIIMHBI, MOJIOYHOTO CEMapaTopa, BO3IYIIHOTO HacOca BESUTKH
UT.0°?

14. Kakyio poib urpaer MaxoBoe KoJeco, Haca)KEHHOE Ha OCh Pa3IMYHBIX MaIIH?



Tema «Onpenenenuie JUIMHBL U CKOPOCTHU 3ByKa B BO3JyXe METOIOM PE30HAHCA»

. Kakoi1 nponiecc Ha3pIBaeTCsl BOJIHOBBIM?

. Harmmure ypaBHeHue Oeryieil BOJIHbIL.

. Kaxuie BosTHBI Ha3bIBAIOTCS MPOAOIBHBIMU?

. Kaxuie BOITHBI Ha3BIBAIOTCS TONEPEYHBIMU?

. Kaxuie BOJTHBI MOTYT paclipoCTpaHsThCS B Ta3ax, KHUIKOCTAX U TBEPABIX Tenax?

. Kakyro BonHy npencrasiseT 3Byk B Bo3ayxe? UeMy paBHa CKOPOCTb 3BYKa B BO3yX€ IIPU HOPMAJIbHBIX YCIOBUAX?
. UTo Ha3bIBaeTCs JIMHOW BOIHBI?

. KaxoBa 3aBucHMOCTh MEXAY JUIMHON BOJHBI M CKOPOCTBIO €€ PacIpOCTpaHeHUs?

. Kaxuie BoTHBI Ha3BIBAIOTCSI KOT€PEHTHBIMU?

10. Jlaiite onpeeneHe HHTEPPEPEHIIMA BOITH.

11. Kakast BoTHa Ha3bIBA€TCS CTOSTUEH ?

12. B uem 3akmrouaercs npuHuun I roiirenca-®Openens?

13. B 4eM cocTouT sIBJIEHHE PE30HAHCA U MPY KaKUX YCIOBUIX HACTYMAET PE30HAHC?

14. Uro HasbIBaeTcs HHQPa3ByKOM?

15. Yro Ha3bIBaeTCs yIbTPa3ByKOM?

16. Kakue neiicTBUs OKa3bIBaeT yAbTPa3BYK Ha XKHUBHIE OPTaHU3MBI?

17. [ouemy ynbTpa3ByK MOXXHO MIPUMEHSTH JUIsl IOpaKEHHs1 OaKTepHid, JUTs 3aepyKaHus Mpoliecca CBEpPThIBAHMS MOJIOKA?

O 0 1NN =~ W~

Tema «OmnpeneneHre BIaKHOCTH BO3TyXa»

. Kakoii mporecc Ha3piBaeTcs ucapeHueM?

. [ToueMy mpu OTCYTCTBUU MCHIAPEHUSI JKUIKOCTH YMEHBINIACTCS ¢ TeMIepaTypa?

. Kaxkoii mporiecc Ha3pIBaeTCs KOHACHCAIUEH?

. Kaxkoii nmap Ha3bpIBaeTCsl HACHIIICHHBIM ?

. YUro HazpIBaeTcss aOCOMIOTHON BIIAKHOCTEIO?

. Uro Ha3bIBaETCS OTHOCUTEILHOMN BIaXKHOCTHIO?

. Uto Ha3bpIBaeTCs TOUKOM poChI?

. [lepeunciure npudopsI, MPUMEHSIEMbIE ISl ONPEENICHNUS BIIAYKHOCTH BO3/TyXa.

. [Touemy BrIaXHBII TEPMOMETp MOKA3BIBAET TEMIIEPATYPY HIKE, YEM CYXOH?

10. Kaxk BnuseT cyxoi BO3Ayx Ha OHOJIIOTHYecKrie OObEKThI?

11. Kak Biusier Ha OHOJIOrHuecKre OOBEKThI BO3/1yX C MOBBIIICHHOW BIIaXKHOCTHIO?
12. Yemy paBHa HOpMaJIbHasi HOPMa OTHOCHUTENIbHON BIAKHOCTH BO3yXa B KHBOTHOBOJUECKUX KOMILUIEKCaX?
13. Kakas oTHOCHTENbHAS BIaKHOCTh CUATACTCS HOPMAaJIBHOM JUTS )KU3HH YesoBeka?

O 03O\ DN =~ W —

Tema «Omnpesienenne OTHOMICHUS TeruioeMKkocTeit raza Cp/Cvy

. Kakumu napamerpaMmu xapakTepusyeTcs COCTOSIHUE JaHHON Macchl rasa?

. Hanmmre ypasaenne MenneneeBa-Knanetipona. HazoBuTe BeTMUMHEI, BXOIAIINE B ypaBHEHHE.
. Uto Ha3bIBaeTCs YACNBbHON TEIII0EMKOCTHIO?

. UTo Ha3bIBaETCS MOJPHOH TEIIOEMKOCTHIO?

. B uem 3akmtouaercst pu3nueckuii CMBICI YHUBEPCAIBHON ra30BOM MTOCTOSTHHO?

. O0bsicuute, mouemy Cp>Cv .

. Kakoit nporiecc Ha3pIBaeTCst H30XOpHIECKUM ?

. Kakoli nporiecc Ha3biBaeTcst 1300apuiecKimM?

. Kakoit nporiecc Ha3pIBaeTCsI H30TEPMHIUECKIM?

10. Kaxkoit mporiecc Ha3pIBaeTcst annabaTHIecKiumM?

11. Hanmmure dpopmyay Iyaccona. Hamumire BenudauHbl, BXoAsIme B Gopmyny?

12. Uto nmpoucxomuT ¢ BHyTpEHHEH dHepruei npu agmadaTHdaeckoM nporecce?

13. Kpatko omummre UCIOJIb30BaHUE ainadaTHIECKOro Mpolecca B JBUIATEISIX BHYTPEHHETO CrOPAHHSL.
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Tema «Onpenenenne kodpduimenTa BI3KOCTH KUIAKOCTH MeToIoM CTOKcay

1. Yro Takoe BA3KOCTD KUIKOCTHU?

2. YUro Ha3bIBaeTCs KOXPPHUINEHTOM THHAMHYECKON BA3KOCTH KHUAKOCTH (K03 (pHUIIMEeHTOM BHYTPEHHETO TPEHUS)?
3. B kakux equHUIAx m3MepseTcs KOdOOHUITUSHT BI3KOCTH KUIKOCTH?

4. Kakuie critsl JEUCTBYIOT Ha MIAPHK, MATAFOIINI B KUIKOCTH?

5. Ilouemy, HauMHAS ¢ HEKOTOPOT'O MOMEHTA BPEMEHH, IIIAPHK ABHKETCA PABHOMEPHO?

6. Kak mMeHseTcst CKOpocTh JBIKCHNS IIapHKa ¢ YBEIHICHNUEM €ro auamerpa’?

7. Kak 3aBHCHUT BA3KOCTH KUIKOCTH OT TEMITEPATyPHI?

8. Harmmmre 3akon Ctokca. Ha30BUTE BeTMUYMHEL, BXOAIINE B (POPMYITY.

9. Kakwue siBII€HNS CXOHBI C BA3KOCTBIO KHJIKOCTH U O0BEJMHEHBI B 00110 TeMY «SIBIIeHUs mepeHoca»?
10. KaknM METO10M MOXKHO ONPENeNsiTh BA3KOCTh KPOBH?



Tema «3HAKOMCTBO C 3JIEKTPON3MEPUTEIEHBIME IPUOOpaMID)

. HasBanune npubopa, Ha3HaueHHe NprOOpa, criocod BKITFOUEHHUS B IIEKTPUIECKYIO IIETb.
. [Ipenensr n3mepsieMoil BETMIUHBIL.

. Pox Toka.

. Cucrema npudopa, NpUHIUIT ASHCTBUSL.

. Kimacc rounoctu npubopa. Yto o3Havaer kiiacc TOYHOCTH pubopa?
. HopmanbsHoe monoxxenue npudopa.

. Ha xakoe HanpspkeHHne paccyuTana U301 npudopa?

. lena nenenus npuodopa.

. UyBCTBUTENEHOCTH MPHOOpA.

10. AGcommoTHAsI TOTPEITHOCTE IPUOOpA.
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Tema «/3ydenne 3axoHa Oma ISt TOCTOSTHHOT'O TOKa»

. Uto Ha3bIBaeTCs SJIEKTPUIECKUM TOKOM ?

. Kakoli ¢puznyeckoli BeTMIMHON XapaKTepu3yeTcsl dneKTpuieckuil Tok? Jlaiite GopMyaHpOBKY.

. KakoBbI ycii0BHsI BOSHUKHOBEHHS M CYILIECTBOBAHUSI AJIEKTPUIECKOT0 TOKa?

. Chopmynupyiite 3akon Oma ai1st ydactka nenu. Hanmmmire ¢popMyity ¥ Ha30BUTE BETMYHMHBI, BXOASIINE B OPMYITY.
. Hanmmmure 3akon Oma B muddepeHnuanbHoii hopme.

. Chopmynupyiite 3akoH OMa Jijisl 3aMKHYTOH IICTIH.

. 300pasure rpaduyueckn 3aBUCHMOCTb CHIIBI TOKA OT PAa3HOCTH ITOTEHIIMAJIOB Ha KOHIIAX TIPOBOJHUKA
(BOJIBTAMITEpHYIO XapaKTEPUCTUKY).

8. JlaiiTe cxemy 2JEKTPUUYECKOM 11eTH, COCTOSIIENH N3 UCTOYHHKA TOKa, COMPOTHUBIICHHUS, KIII0Ua U
ANIEKTPOU3MEPUTENLHBIX TPHOOPOB (BOJBTMETPA U aMIIEPMETPA).

9. Kakoe HanpsiKeHHe ITPpU MTOCTOSHHOM TOKE CUMTAETCS OMACHBIM /TS )KU3HU YesioBeka?

10. Kaxkoii opras ctpajgaer B IepBYIO Ouepeab P BO3ACHCTBUM ANEKTPUUECKOT0 TOKA Ha OpraHu3M?
11. Chopmynupyiite 3axkoH [xoynsa-Jlenna? KakoBo ero nmpakruieckoe NpHMEHEHUE
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Tema ((OHpe)]CHeHI/IC UHAYKTHUBHOI'O COIIPOTUBJICHUSA U UHAYKTUBHOCTH KaTYIIKM»

. Uto Ha3pIBaeTCs 2JIEKTPOMArHUTHON MHAYKIIUEH?

. Haninmmre 3axon @apanes AJis 3JIeKTPOMarHUTHON UHYKLIMH.

. B uem cocrour siBneHne caMOMHIYKIH?

. Uemy pasna DJIC camounnykmuu no 3akony dapanes?

. Uto Ha3pIBaeTCsl MHAYKTUBHOCTHIO KaTymku? B kakux eauHuIax oHa uaMepsiercs B cucteme CHU?

. OT yero 3aBUCHT MHAYKTUBHOCTH KaTymku? Hamummure ¢popmyiny.

. OT yero 3aBUCHUT UHAYKTUBHOE COMPOTUBIICHUE KATYIIKUA?

. Kak BbIpakaeTcst cuiia TOKa B IIEITH IEPEMEHHOr0 TOKa, COJEPIKalleil TONbKO HHIYKTUBHOE CONPOTHUBIICHUE?
. Kak onpenensiercst momHoe COMpOTUBIICHHUE MPH MOCIEA0BATEIEHOM COSANHEHUH OMUYECKOT0 U HHIYKTHBHOTO
COTIPOTHUBIICHU?
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Tema «OnpezneneHne Macchl IEKTPOHA ITPU MOMOIIH 3JIEKTPOHHOT0 ocLiyuiorpaday

. 3anmmmre popmyiry AMepa 1 Ha30BUTE BEJIMYMHBL, BXOASIIHE B HEe.

. Kak onpenensercs nanpasnerne cuisl Amrepa?

. 3anmmmre popmyiry cubl JIopeHna 1 Ha30BUTE BENUYUHBL

. [Touemy cuna JlopeHna He M3MEHSIET BETUIUHY CKOPOCTH?

. Kakyto posp urpaer cuna JlopeHna npu JBIKEHUH 3apsKEHHOM YacTHIBI B MATHUTHOM ToJie?

. DJIEKTPOH ABMKETCS B MArHUTHOM IIOJIE 110 OKpYKHOCTH. Kak onpenensercs: paanyc OKpyKHOCTH?

. 3aBUCHUT JTN TIEPHOJT BPAIIEHNUS 3apsDKEHHOM YaCTUITB B MATHUTHOM TIOJIE OT CKOopocTH? 3amummte GpopMyiTy mepruoaa
BpAIEHHUS JaCTHIBI B MATHUTHOM IIOJIE.

8. B Kakux ciydasx MarHUTHOE I10JI€ HE OTKIOHSAET IBIJKYIIYIOCS B HEM 3apsDKEHHYIO YacTHUILY?

9. Yemy paBHa pabota cruisl JlopeHna mpy nepeMenieHny IPOTOHa B MarHUTHOM 1ojie? OTBeT 000CHOBATE.

10. Kak aBrmxeTcs 3apsHKEHHAsl 4aCTHUIIA, BIICTAOIIAS B MATHUTHOE TIOJIE TT0JL HEKOTOPBIM YIVIOM K HAalpaBJICHHIO
MarHuTHOTO oS ?

11. 3anummTe BBIpasKeHUE CHIIBI, ISUCTBYIOLIEH HA 3apsDKEHHYIO JaCTHILY B JIEKTPUIECKOM TI0JI€, ¥ HA30BHUTE BEJINYMHBI,
BXOJISIIITUE B POPMYITY.

12. Jlaiite ¢pusndeckoe 00ObSICHEHHE SBICHAIO TOISAPHOTO CUSHHUS.

13. MOXHO i YCKOPUTH B IIUKIOTPOHE HEHTPOHBI? OOBACHHUTE OTBET.

14. Kak ycTpoeHa 3JIeKTpOHHO-IydeBas Tpyoka?

15. It gero cmyxut Macc-cuexrporpad?

NN kAW~

Tema «Omnpenenenre TOpU30HTATHFHON COCTABIISIONICH HATIPSDKEHHOCTH MAarHUTHOTO TTOJIsT 3eMITH TIPY TIOMOIIIH TaHTeHC-0yCCOoMH
1. Uto Ha3bIBA€TCSA MATHUTHBLIM I10J1EM?

2. Kakvie BenIuHBI XapaKkTepU3yIOT MaTHUTHOE TTOJIE?

3. JlaiiTe onpeneieHue BeIMYNHBI, SIBISTIOMICHCS CHIIOBOM XapaKTePUCTUKON MarHATHOTO TIOJIsT?

4. Chopmynupyiite 3akoH bro-Capapa-Jlamnaca.

5. Yro Ha3bIBaeTCS TMHUEH MarHUTHON mHAYKIMK? Kak onpenensiercss HarpaplieHUE JIMHAH MarHUTHON WHIYKITAN ?

Hapucyiite TMHAN MarHUTHOM MHAYKIUH I IPOCTENIINX MAarHUTHBIX MONEH.

6. Kak ornpenenuth HanpaBieHUE BEKTOpa MArHUTHON MHIYKUUU 7

7. Uemy paBHA HaIPsLKEHHOCTh MATHUTHOTO TIOJISI B LIGHTPE KPYroBOTO TOKA?



8. UeMy paBHa HaNPSXKEHHOCTb MAarHUTHOTO TOJISL HA OCU coJieHoua?

9. Kak cBsi3aHa MarHMTHas MHAYKIHUS C HAIPSHYKEHHOCTHI0 MATHUTHOTO MOJS?

10. Kak ycraHaBiuBaeTcss MArHUTHAs CTPEIKa B MArHUTHOM T110Jie?

11. B kakux eMHHALIAX U3MEPSIOTCS HAMPSKEHHOCTh MArHUTHOTO TOJIE U MarHUTHas UHAyKuus B cucreme CHU?
12. TlpuBenuTe MpUMEpPhI HCIOTH30BAHUS MATHUTHOT'O TIOJISI B OHOJIOTHH, pACTCHHEBOICTBE, TCXHUKE.

Tema «Omnpenenenue nokazaTess MPETOMIICHHUSI CTEKIIa C TIOMOIIBI0O MUKPOCKOIIa)
. Kakoe siBnenne Ha3pIBaeTcs MpeoMIIeHHEM CBeTa?

. CchopmynupyiiTe 3aKOH IPETIOMIICHHS CBETA.

. Uto moka3bIBaeT aOCOIOTHBIHN 1TOKa3aTeNb IpeOMIICHHs ?

. Uto Ha3bIBaeTCs OTHOCUTEIBHBIM TIOKa3aTeNeM MpeIoMIIeHU?

. Kakas cpena Ha3pIBaeTcsi ONTUYECKH OJTHOPOIHOIM?

. Kakas cpena Ha3pIBaeTCs ONTHYECKH MEHEE OTHOPOIHOMN?

. Kakas cpena HazpIBaeTcs onTriecky Oonee 0HOpOIHOM?

. B uem 3akimtouaercs sBIeHUE MOIHOTO BHYTPEHHETO OTPaskeHNs ?

. Kakoit yron HassiBaeTcs mpeaeabHbIM?

10. Kaxkoii npubop Ha3wsiBaeTcst pepakroMeTpomM?

11. Kakoe siBneHHE JIEKUT B OCHOBE CO3/1aHUSI BOJIOKOHHOW ONTUKH?

12. OnummTe paboTy MEPUCKOIOB (30H0B) VISl pacCMaTPUBaHHsI OOBEKTOB, HEIOCTYITHBIX HEMOCPEACTBEHHOMY
HaOIIOIeHUIO (HAaIIpUMep, BHYTPEHHOCTh JKeNyAKa U T.11.).
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Tema «Onpenenenue JUTMHBI CBETOBOM BOJHBI C IIOMOLIBIO AH(PPAKIIMOHHOMN PEIIeTKID

. [lepeuncnure siBNEHMs, KOTOPBIE OATBEPKIAIOT BOJHOBYIO PUPOJLY CBETA.

. B uem 3akitouaercs siBiaeHue audpakiuy ceera?

. Uro mpeacrasiser co0oi nudpakimoHHAs perieTka?

. Uto Ha3pIBaeTCs IEPUOOM I TIOCTOSIHHOM NU(PAKIIMOHHOM perieTKu?

. Uro npencrasisier co00i MHTEpHEPEHIIMOHHASI KapTHHA MOHOXPOMAaTHYeCKOro cBera?

. Harmiure ypaBHeHue 1S onpe/ielieHns] JUIMHBI CBETOBOM BOJIHBI TIPH MIOMOIIN TU(PPAKIIMOHHON PEIIETKH.
. KakoBa pa3zpermiaromast cnocoOHOCTh OMOIOTMYECKUX MUKPOCKOIIOB U YeM OHa 00yciioBieHa?

. Kax Ha ocHOBe HHTepdepeHINN O0BSICHUTE NEPEIMBYATHIC [IBETa KPhUIbEB HEKOTOPHIX HACEKOMBIX M ITHIL?
. [lpuBeanTte npuMepsl IPUMEHEHUS HHTEP(EPEHLN B TEXHHUKE.
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Tema «/3yueHue cBOCTB (OTOITEMEHTOBY

. B uem 3akimouaercs sBnenue ¢porodddexra?

. Uro Takoe pabora BrIxona?

. OT 4ero 3aBHCHUT CKOPOCTH (DOTOIIIEKTPOHOB?

. OT 4ero 3aBHUCHT YHCIIO0 (POTOPIEKTPOHOB, BEUICTAIOIINX B €IMHHUILY BPEMEHHU?

. Uemy paBna sneprust porona?

. Harmmure ypaBHenue Diinmreiina ast porodddexra. HazoBute BenmMUMHbI, BXOJSIIKE B YpaBHEHHE.
. Uro HazpiBaeTcst KpacHo rpanuneit Gporodaddexra?

. Harmiure opmynel, onpeaensiomiye KpacHyo rpanuiy Gporodddexra.

. UeM OOBSCHUTH HAJIMYHE TOKA HACHIIIEHHS Y BAKyYMHBIX ()OTOIIIEMEHTOB?

10. [aiite onpeneneHre IOTOKa CBETOBOI sHepruu. B kakux enuHMnax on niMepsercs B cucteme CHU?
11. Jlaiite onpeneneHue CHiIbI CBETa. B Kakux equHMIIAX OHA M3MepsieTcs B cucteme CH?

12. JlaiiTe onpeneneHre OCBEMIEHHOCTH. B Kakux emquHUNIAX OHA M3Mepsercs B cucreme CU?
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IlepeyeHb BONIPOCOB JIsl CAMOCTOSITEJIbHOTO H3Y4eHHs Pa3aesi0B M TeM JMCUHMILIMHBI
1. Kunemarunka. JlnHaMuKa mMocTyaTeNbHOTO U BPAIATEIbHOTO JBIKECHUSL.
2. IIpeobpa3zoBanus ["ammes. [locTynaTsl crienuaabHON TEOPHUH OTHOCHTEIIEHOCTH.
3. IIpeobpazoBanust Jloperna. PensTuBrucTCKOE M3MEHEHHE IUIMH U MIPOMEKYTKOB BPEMEHH.
4 3aKOHBI HICAIHLHBIX Ta30B.
5. DnIeMeHTHI CTaTUCTUYECKON (DHU3UKH.
6. TepmogmHaMUKa.
7 PeanbHble ra3pl. JKuakoctu. YpaBHEHUE HEPA3PBIBHOCTHU CTPYH. Y paBHEHHE bepHymin.
8. DmekTpocraTHKa.
9. Dnexrpuueckuii qUmob. CBOMCTBA AUIIIEKTPUKOB.
10. Tok B MeTanIax, >KHMIKOCTIX U ra3ax.
11. Meronpl u3MepeHrsi MarHUTHON UHTYKIUH.
12. MaranTHOE T0J7Ie TOCTOSTHHOrO ToKa. Critbl AMnepa u JlopeHIa. DiIeKTpoMarHUTHasT HHTyKIHSI.
13. DkcniepuMeHTaNIBFHOE UCCIIEJOBAHHUE 3JIEKTPOMArHUTHBIX BOJH.
14. T'eomeTpudeckast ¥ BOJHOBAs! ONTHKA.
15. KBaHTOBO-ONTHUYECKUE SIBJICHMUS.
16. ®usnka aToma 1 spa.
17. DneMeHTHI JO3UMETPUH HOHN3UPYIOIINX H3TTyIEeHHH.

KonTponbnas padora
1. M3menbuurens kopMoB «Bomnraps-5» comepxur 6apadban quamerpom 450 Mm. Yron noBopora 6apadana 1mocie ero



BKITIOUCHUS M3MEHseTCs 1m0 3akony: rae A=0,18 pan/c2 u B=15 pan/c. Haiiti yrioByro ckopocTh BpaiieHus Oapadana depes 0,5
MUH. TI0CJIe Havyalla BpaleHusl U JIMHEHHYI0 CKOPOCTh TOUEK Ha OBEpXHOCTH OapabaHa.

2. Pabouee xoneco BenTHiIsITOpa ML, ycTaHOBIEHHOTO B KOPOBHHKE, BPAIAETCSI TaK, YTO 3aBUCHMOCTD 4aCTOTBI

BpalleHust OT BpeMeHH 3ajaercs ypaBHeHneM: +B, roe A=0,1 c-3/2 u B=12 c-1. Cxonpko 000poToB caenaer OGapadaH yepes 2
MUH OT Hayaja BpalieHus?

3. Kamens OpolieH ropu3oHTaIbHO co ckopocThio =10 m/c. Haliti paguyc KpuBH3HBI TpaekTopuu R kamus gepes t=3

¢ rocye Havana JBiKeHus. ColpoTHBIIEHHE BO3yXa HE YIUTHIBATh.

4. MarepuanbHas TOUKa JBIDKETCS MPSIMOIMHEHHO ¢ Ha4aJIbHOH CKOPOCTHIO [ /=10 M/C M MMOCTOSITHHBIM YCKOpEHHEM a=—b5
M/c2. OnpenenuTtb, BO CKOJIBKO pa3 MyTh S, IIPOHICHHBIN MaTepHaIbHON TOYKOH, Oy/IeT MPEBBIIaTh MOIYNb €€ IepeMelleH s [
cryctst 4 CeKyH[bI TTOCJIe Hayasia OTCUeTa BpEMEHH.

5. Ha rmagkom crone nexut 6pycok maccoit 4 kr. K Opycky npuBsi3aHbI 1Ba IIHYpa, NEPEKUHYTHIE Yepe3 HETOIBIKHBIE
OJIOKH, PUKPEIJICHHBIE K TIPOTUBOITOJIOKHBIM KpasiM cTosia. K KoHIIaM OIHYpOB MOJBELIEHBI TUPH, MAacChl KOTOPBIX M1=1 kT 1
m2=2 kr. Haiiti yckopeHue a, ¢ KOTOpPbIM JBIKETCSI OPYCOK, U CHily F HaTsDKeHHS KasKaIoro U3 IHypoB. Maccoii 6J10K0B 1
TpeHHeM NpeHeOpeys.

6. JlnuHa crepxHEH 1IeHTPOOSKHOro peryisropa pasHa 1=12,5 cm. Kakoe unciio 060poTOB B CeKyHIy N jeaer
LEHTPOOEKHBIHM PEryJIsTOp, €CIIH IPH BPAILIEHUH TPY3bl OTKIOHSUIMCH OT BEPTHKAIN Ha yroin [ 1=60°?

7. Teso CKOMB3UT MO HAKIOHHO# MITOCKOCTH, COCTaBIsifolIei ¢ ropusontom yron 45°. Tlpoiias paccrosiaue 1=36,4 oM,

TENO MpHoOpeTaeT CkopocTh [1=2 M/c. UeMy paBeH KO3(D(MUITUCHT TPEHHUS |L TENIA O TUIOCKOCTb.

8. MOTOIMKIMCT €AET 10 FOPU30HTAIBLHON JIOpOre CO CKOPOCThIO [ /=72 KM/, Jienas HOBOPOT C PaiyCOM KPHBU3HBI

R=100 M. Bo ckoJIbKO OH JOJDKEH HAKPEHUTHCS, YTOOBI HE YIACcTh MPU MOBOPOTE?

9. CBHHIOBas TPOBOJIOKA MOJIBEIIICHA B BEPTHKAILHOM IOJIOKECHUH 3a BepXHUi KoHell. Kakyro Hanbonbinyto minHy |

MOXET UMETh IPOBOJIOKA, HE 00pbIBasich OT cobcTBeHHoro Beca? [penen npounocru 12,3 MITA.

10. Konbkobexer maccoit M=70 Kr, cTOSl HA KOHbKAX Ha JIbJly, OpOCaeT B TOPH30HTAIBHOM HANpaBICHUH KaMEHb MacCon
mM2=3 kr co ckopocThio | 12=8 m/c. Haiitu Ha kakoe paccrosinue | OTKaTHTCs PH ATOM KOHBKOOEKEII, €CITH HU3BECTHO, YTO

KO3 QHUIMEHT TpeHHsI KOHBKOB 0 Jie paBeH pu=0,02.

11. T'py3 maccoit m=25 kr BUCHUT Ha mHype LiuHoH 1=2,5 M. Ha kakyro HanOoNbIIy0 BRICOTY MOYKHO OTBECTH B CTOPOHY

Ipy3, 4TOOBI ITPU JANbHEUIINX CBOOOTHBIX KauaHHSX IIHYP He 0OpbiBasics? MakcuMallbHasl CHiIa HATSHDKEHHS, KOTOPYIO
BBIJICP)KUBAET LIHYP, HE 00phIBasich, paBHa F=550 H.

12. Ha »ene3Hoq0opoykHOH miatdopMe ycraHoBiieHO opyaue. Macca ruatdopmsl ¢ opyauem M=15 1. Opynue crpensier

BBEpX Iof yrioM ¢=60" k TOpu30HTY B HampaieHuu myTH. Ha kakoe paccrostue L otkatures miatdopma, ecinn Macca cCHapsiaa
m=20 kr, a ckopocTb [ /=600 M/c. KoadduuueHt tpenus xomnec o penbebt p=0,02.

13. MaxoBuk paguycom R=0,2 M 1 Mmaccoit m=10 Kr coequHEH Ipy TOMOIIH TPUBOIHOI0 peMHs. HaTsokeHne pemHs,
uaymero 06e3 CKOJIbXKEHHs, IOCTOIHHO U He paBHO T=14,7 H. Kakoe uncio o60poToB B ceKyHIy OyAeT menaTh MaXOBHK Yepes
t=10 cek. mocie Havasa ABIOKEHUS? MaXxoBHK CYMTAaTh OMHOPOIHBIM JHCKOM. TpeHueM mnpenedpeds.

14. [1Be rupu maccamu M1=2 kr u M2=1 Kr coeIMHEHbI HUTHIO U IEPEKUHYTOI Yepe3 OJIOK Maccol, paBHOi M=1 kr.

Haiitu: 1) yckopenwue, ¢ KOTOPBIM IBUTAIOTCS TUPH; 2) HATSHKEHHUE HUTEH, K KOTOPBIM MOJBEIIEeHB! THpH. biok cunTath
OIHOPOIHBIM AUCKOM. TpeHuneM npeHeOpeys.

15. [natdopma, uMerommast GopMy JIHCKa, MOKET BPAIIAThCsl OKOJIO BEPTUKANILHOM ocu. Ha kpato miatdopmbl cTout

yesoBek. Ha kakoil yron ¢ noBepHercs ruiaTdopma, eciii 4elnoBeK MONIeT B0k Kpas matdopMbl U, 000iins e€, BepHeTcs Ha
UCXOJHYI0 TOUKY. Macca miatdopmbel M=280 kr, macca dyenoBeka M=80 Kr.

16. Manp4uk KaTuT 00py4 MO TOPH30HTAIBHOM TOpore co cKopocThio [ 1=7,2 km/4. Ha kakoe paccrosiHue S Moxker

BKAaTUTHCSI 00pYY Ha TOPKY 32 CYET ero KMHETHIeCKoW 3Heprun? YKIoH ropku paseH 10 M Ha xaxabsie 100 M myTH.

17. VickyccTBeHHBIH CITYTHUK 3eMJIH JBIDKETCS MO0 KPYroBOM opOHTe B INIOCKOCTH 3KBaTOpa C 3amaja Ha BOcTOK. Ha kakom
PacCTOSIHUY Ha TTOBEPXHOCTH 3EMIIH JOJIKEH HaXOJUTHCS ITOT CIIYTHHUK, YTOOBI OH OBIIT HETIOJIBMKEH 110 OTHOLICHUIO K
HAOIOAATENT0, KOTOPBIH HAXOOUTCS Ha 3eMIIe.

18. Touka coBepIaeT rapMOHHUYECKHE KOJIeOaH s, ypaBHEHUE KOTOPBIX UMeeT By Xx=5[1sin2t. B MoMeHT, Koraa
BO3BpAILAIOIIAs CHJIa BIIEPBBIE TOCTHUIIIA 3HaueHns1 F=5MH, Touka obmanaer norermmansaoi sHeprueit Wn=100 mx/x. Haittu
STOT MOMEHT BpeMeHH t U COOTBETCTBYIOIIYIO eMy a3y KoneOaHui ¢.

19. Apeomerp mMaccoit Mm=50 T, uMeroIuii TpyoKy quamerpoM =1 cM, Iu1aBaeT B Boge. ApeoMeTp HEMHOTO MOTPY3HIIH B

BOJIy M 3aTeM IPEOCTaBUIN CaMOMYy ce0e, B Pe3ylbTaTe Yero OH CTall COBEpIIaTh rapMoHnyeckue konedanus. Haiitn nmepuon T
9THX KOJeOaHUH.

20. [Iapuk, MOABENIEHHBIN HA HUTH JJIMHHOM 1=2M, OTKIIOHSIETCS Ha yron ¢=4° u HabomaroT ero konedanus. Iomarast
KoneOaHMs He3aTyXAIOMNMHI, TAPMOHIMYECKUMH, HAWTH CKOPOCTH IIapHKa ITPY MPOXOXKICHUN UM TOJIOKEHHUSI PABHOBECHSI.
ITpoBepuTh MOTYIEHHOE PEIICHHE, HANI CKOPOCTh MIapHKA IPH MIPOXOKICHNHN UM TIOJIOKEHHS PAaBHOBECHS M3 YPaBHEHHH
MEXaHHKH.

21. B 6ammone emMkoctbio 30 J1. HAXOAWUTCS CXKATHIN Bo3myX mpu Temmeparype t=17°C. Ilocie Toro, kak 9acTh BO3qyxa
M3pacxXoJ0BaNH, AaBlieHre MOHM3ImI0oCh Ha 21105 T1a. Kakoe komudecTBoO Bo3myxa ObLIO M3pacXomOBaHO, eciu =Cconst.

22. JIByxaToMHBI1 ra3 Maccoii | kr Haxomures nox gasineHneM 81104 [1a u umeer miotHOCTH 4 Kr/M3. Hafit sHEpTHIO
TEIJIOBOTO IBV)KEHUST MOJIEKYIT T'a3a MPU STHX YCIOBHSAX.

23. HexoTopslii ra3 Ipy HOPMaJIBbHBIX YCIOBHAX UMeeT 1oTHoCTh 0,0894 kr/mM3. Onpenenuts ero ynenbHyo

termtoemMkocts Cp u Cv. Kakoit aTo raz?

24. HaiiTH cpeHIO0 JUIMHY MpoOera aToMOB Telis B YCIOBUSX, Korja miotHocts p=2,11110-2 kr/m3.

25. Pabora m3orepmuyeckoro pacimpenns 10 r vekoroporo raza ot V1 o 2V1 pasna 575 Jx. Haiitu cpeanioro
KBaJ[PaTHYHYIO CKOPOCTh MOJIEKYJI IIPH TOH K€ TeMIieparType.

26. I'a3 coBepmaer ki Kapro. Pabora n3orepmudeckoro pacmupenus rasa 5 k/px. Onpenenuts padory

N30TEPMHYECKOro C:KaThs, ecin Tepmudecknii koaddurment KII/ [1=0,2.

27. Bo cKOIbKO pa3 K03 QHIHEHT TEIUIONPOBOJHOCTH BOLOPOa OOJIBINE, YeM Y KHCIIOpO/a MPU TOH K€ TeMIIepaType 1
HOPMAaJIbHBIX YCIIOBHSIX.



28. HaiiTu unciao Mosiel v ¥ KoHIeHTpanuto Monekyn N0, copgepxkamuxca B 1 cm3 Boxsl mpu 40C.

29. KakoBo aaBiieHHE B CMECH ra30B EMKOCTBIO 2 J1, eciii B Hell HaxonuTest 1015 monekyn kucnopona u 10-7 r a3ora, a
Temnepatypa cmecu 500C.

30. B "eTbIpexTaKTHOM JIBUTaTeNe AN3EIIs 3aCOCAaHHBIH aTMOc(hepHbIid Bo3yX B o0beme 10 11 mogsepraercst 12-kpaTHoMY
coxatuto. Hawansraoe nasienne 105 [Ma, HavansHas Temneparypa 100 C. Iporecc cxxatust aaqnabaTHYECKUiA, Ta3 niealbHbIN.
OnpenenuTs KOHEUHOE JTaBJICHHE, KOHEUHYIO TEMIIEPATypy B PadOTy CHKaTHSI.

31. B cocyne oopema V=10 11 Haxomurcst kucnopo mmox nasineaneM 105 [Ta. CTeHkH cocyaa MOTYT BBIIEpKaTh

BHyTpeHHee AaBieHue 10 1001105 Tla. I'a3 uneanshblii. OtHOmenne Cp/Cv=y=1,4. OnpeaenuTs, KaKoe MaKCUMAaIbHOE
KOJIMYECTBO TEILIa MOYKHO COOOIIHTH ra3y B 3TOM COCY/IE.

32. Ompenenuts KII/I ueTbIpeXTaKTHOTIO ABUIATENsl BHYTPEHHETO CTOPaHHUS.

33. KoaddunueHt BHyTpeHHET0 TpeHus a3zora npu temmepatype 100C pasen 1,68(110-5 kr/m[Ic. Onpenenuts 3HAaUCHUE
cpeiHel ATMHBI IpoOera MOJIEKYJ a30Ta PY HOPMAaJIbHOM JIaBJICHHH.

34. Koapdunuent quddy3un Bogopoaa mpu HOpMaIbHBIX yeiaoBusax paseH D=1,311110-4 m2/c. Onpenenuthb

K03(HUIMEHT BHYTPEHHETO TPEHUS BOIOPOAA TP STHX JKE YCIOBHSX.

35. BeruuciuTh U3 ypaBHeHHs BaH-nep-Baanbca qaBiieHue yrileKUCIoro raza Maccbl M=1,1 Kr, 3aKIII0YEHHOT0 B 0aJIOHE
emkocthio V=20 11 nipu Temnepatype 130 C. CpaBHUTH Pe3yibTaT ¢ JaBICHUEM HIICAILHOTO Ta3a MPH TEX )K€ YCIOBUsX. ['a30BbIe
MOCTOSIHHBIE TS yriiekucnoro rasa a=0,36 Ia /mons2, b=4,31110-5 m3/mons.

36. [IBa bamona eMkocthio V1=2 i1 u V2=3 1 coeriHEHBI TPYOKO C KpaHOM, U 00a 3aMoIHEHBI a30TOM. JlaBlicHHe B
cocynax coorBercTBeHHO pl1=105 ITa u p2=5[1105 I1a. HaiiTu u3MeHeHe SHTPOIINH CUCTEMBI B pE3yIbTaTe NepeMeIInBaHU
ra30B IPH OTKPHITOM KpaHe. Bes crcTeMa M30nMpoBaHa B TEIUIOBOM OTHOIIEHHH. HauanbHast TeMrieparypa B OanaoHax
onuHakoBa 1 pasHa 300 K

37. KakuMm J0/KHO OBITh 1aBJIEHHE BO3yXa Ha JIHE CKBRKUHBI TITYOWHOM 1 KM, €cly cYMTaTh, 4TO TEMIIEpaTypa 1o Beei
BBICOTE IIOCTOSIHHA U paBHa 270C, a naBieHHe Bo3AyXa y moBepxHocTH 3emin paBHo 105 [la.

38. Haiitu cpeaHo0 KMHETHYECKYIO SHEPTUIO OJHON MOJEKYIbI YTIEKUCIOro ra3a npu temmeparype 270C u cpeqHion
SHEPTUI0 BPAIATEIbHOIO ABMXKCHHUS 9TOU KE MOJIEKYIIbI IIPU TOM K€ TEMIIEpaType.

39. Haiiti 106aBOYHOE IaBIICHHE BHYTPU MBLIBHOTO My3bIpst quametpoM 0=5 cMm. Kakyto paGoTy HY»XHO COBEpIIIHUTS,

9TOOBI BBIAYTH TOT IIY3bIPh?

40. Berancnus pa3HocTh 3HTporud AS12 Mex 1y KOHEYHBIM U HaYaJIbHBIM COCTOSIHUEM, IPOBEPUTH YTBEPIKICHHE, YTO
HpOIIECC PACIIMPEHUsSI WICATFHOTO r'a3a B IMyCcTOTy OT MossipHoro oobema V1 1o oobema V2 HeoOpaTum, T.e., AS12>0. Cucrema
OKpYXeHa auadaTHIecKoi 000JI0UKOH.

41. Nanwl aBa mapuka Maccoit m=1 r kaxpiit. Kakoit 3apsin Q HY)KHO COOOLIUTH KXKAOMY HIAPHUKY, YTOOBI CHIia

B3aMMHOTO OTTAJIKMBaHUS 3apsIOB YpaBHOBECHIIA CHITY B3aMMHOT'O IPUTSKEHUS! IIAPHKOB 110 3aKOHY TAroTeHus: HproToHa?
42. DnekTpHUecKoe moje co3aHo qyms toueyHbiMu 3apsaamu Q1=40 uKn u Q2=—10 uKn, Haxopsmmmucs Ha

paccrosiauu =10 cMm apyr ot apyra. Haiitn HanpsbkeHHOCTD E monst B TOUKe, ylIalIeHHO!H OT mepBoro 3apsiaa Ha r1=12 cm u ot
BTOPOTrO Ha I2=6 cM.

43. DnekTpHUecKoe moje co3aHo qByms toueyHbiMu 3apsaamu Q1=10 uKn u Q2=-20 uKn, Haxoasmmmucs Ha

paccrosiauu d=20 cMm apyr ot apyra. Haiitn HanpspkeHHOCTD E monst B ToUKe, ylaneHHOH OT mepBoro 3apsiaa Ha r1=30 cMm u ot
BTOpOro Ha 2=50 cm.

44. ToHKasi HUTh HECET PABHOMEPHO paclpeleleHHBIN 110 JUIMHE 3apsi]] C JIMHEHHOH TIOTHOCTRI0 T=2 MKKi/M. BOnm3u
Cpe/iHel YacTH HUTH Ha PAcCTOSHUM =1 cM, MaJIOM 10 CPaBHEHHIO C ee JUIMHOM, HaxoAnuTcs ToueuHbli 3apsaa Q=0,1 MxKur.
Onpenenuts cuny F, AefCTBYIOMIYIO Ha 3aps.

45. ToHkwmii crepkeHs THHON =10 cM HeceT paBHOMEPHO paclpeIeSIeHHbIH 3apsil ¢ THHEiHHOM toTHOCThI0 Q=1 HKI.
OnpenenuTs MOTEHIMAT (P SIEKTPUIECKOro MO B TOUKE, JISKAIIel Ha OCH CTEpKHS Ha paccTosHIH a=20 cM OT ONmKauIiero
€ro KOHIIA.

46. JIBe KpyrJible MEeTaILTIYECKIe ITacTHHEI paanycoM R=10 cM kaxnasi, 3apsHkeHHbIE pa3HOUMEHHO, PACIIONOKEHBI OHA
TIPOTHB PYroO# MapauiebHO APYT APYTY M IPHUTATHBAOTCS ¢ crioit F=2 MH. Paccrosaue d Mexty miacTHHaMu paBHO 1 cM.
OnpenenuTs pa3HOCTh NOTEHIMAN0B U MeX 1y IITaCTHHAMH.

47. TInockast CTEKJITHHAS IUTACTUHKA TONIIHHOM 0=2 cM 3apspKeHa paBHOMEPHO ¢ 00BEMHOM TIOTHOCTRIO p=10 MKKi/M3.
Haiitu pa3HOCTS TOTEHIIHATOB A MEXIY TOUKOMH, Je)KaIIel Ha MOBEPXHOCTH IDTACTUHBI, U TOYKON, HAXOAAIICHCS BHYTPH
IUTACTUHBI B ee cepeuae. CUUTaTh, YTO Pa3MEPHI INTACTHHBI BEJIMKH [0 CPABHEHHIO C €€ TOIMHOMN.

48. Onpenenuts padbory Al2 no nepemenienuto 3apsaa Q1=50 uKu u3 Touku 1 B Touky 2 (CM. pucC.) B TIOJIE, CO3J[aHHOM
JIByMSI TOYSUHBIMU 3apsiiaMu, Moayib |Q| kortopbix paBen 1 MxKi u a=0,1 m.

49. Kaxkas yckopsromas pa3HocTs oTeHanos U TpedyeTcs uist Toro, 9To0bI cOO0ImuUTh cKopocTh [1=30 Mm/c: 1)
ANEKTPOHY; 2) IPOTOHY?

50. 3apspKeHHAs! YaCTHIIA, TIPOH/IS YCKOPSIOIIYIO pa3HocTh noTeHnuanoB U=600 kB, mprobpemna ckopocts [1=5,4 Mwm/c.
OnpenenuTs YASNbHBINA 3apsil YaCTHIE (OTHOIICHUE 3apsizia B Macce).

51. DrexTpoH, JeTeBMINii TOPH30HTAIEHO CO CKOPOCThIO [1=1,6 MM/c, BieTen B OJHOPOIHOE SIEKTPUIECKOE IOJIE C
HanpspKeHHOCThI0 E=90 B/cM, HampaBieHHOE BepTHKATRHO BBepX. KakoBa OyaeT mo MOIYIIO W HAPaBJIEHUIO CKOPOCTH ||
asIeKTpoHa yepe3 1 He?

52. OnpenenuTts HANPSHKEHHOCTH E M moTeHuan [ mosst, co3aaBaeMoro AUMONIEM € 3JIEKTPUIECKUM MoMeHToM p=4 nKn

M Ha paccTosiHuu =10 cM OT IeHTpa AWMOIS, B HAPABJICHUH, COCTABIIIOMEM Yroyl 0=60° ¢ BEKTOPOM 3JIEKTPHIECKOTO
MOMEHTA.

53. Aunosns ¢ anexrprdecknM MmomeHToM P=100 nKil /M cBoOOIHO ycTaHaBIMBAETCS B OAHOPOIAHOM DJIEKTPUIECKOM MOJIe
HanpspkeHHOCThI0 E=150 kB/M. Beruncnutes paboty A, HEOOXOIMMYIO IJIsl TOTO, YTOOB! TOBEPHYTH AUMONG Ha yron o=180°.
54. Mex 1y miacTHHAMHU TUIOCKOT'0 KOH/IEHCATOpa HaXOANTCS TUIOTHO MPUIIEraloias CTeKITHHAS IiacTHHKa. Konaencarop
3apspkeH 1o pasHoctr norenmanos Ul=100 B. Kakoa Oyzner paznocts noteHnmanoB U2, eciy BBITAIUT CTEKIISTHHYIO
IUTACTUHKY U3 KOHJeHcaTropa?



55. Kakoe xonm4ecTBo TermoTsl Q BBIIETUTCS MPU pa3psie INIOCKOT0 KOHIEHCATOpa, €CJIN pa3HOCTh MoTeHnnaios U

MEXy IUTACTHHAMHU paBHa 15 kB, paccrosaue d=| MM, IU3NEKTPHK — CIFOJA U IUIOMIAAL S KaXI0H MmiacTUHbI paBHa 300 cm2?
56. TI1ocKuii BO3AYIIHBINA KOHICHCATOP COCTOMT M3 ABYX KPYIJIbIX IJIACTUH paauycoM r=10 cM kaxnas. Paccrosuue d1

MeXIy IacTuHaMu paBHo 1 cMm. Konnencarop 3apsiuny 1o pazHoctH noreHnuanoB U=1,2 kB 1 oTKmoYmim oT HCTOYHMKA TOKA.
Kaxkyro paboTy A HY>KHO COBEPILHITh, YTOOBI, YIS IUIACTHHBI IPYT OT APYra, YBEIUYHTh PACCTOSHHIE MEKAY HUMH 10 02=3,5
cm?

57. Beraucnuts sHepruto W 3J1eKTpocTaTHIeCKOro MoJIsi METAJUTMIECKOro I1apa, KoTopoMy coodreH 3apsa Q=100 K,

ecnu quametp d mapa paseH 20 cM.

58. BornbIas 1Iockas IIacTHHA TOMIHHON d=1 cM HeceT 3apsij, pABHOMEPHO pacipeeeHHbIN 0 00beMy ¢ 00BEeMHOI
rotHocTbto p=100 HKi/M3. Haiitu HanpsokeHHOCTS E 3ekTprdeckoro moss BOJIM3W HEeHTpaIbHON YacTH IUTACTHHBI BHE €€, 1
Ha MaJIOM PacCTOSHHU OT MOBEPXHOCTH.

59. /e OeckOHEUHBIC TTapalIeIbHBIC IIACTHHBI PABHOMEPHO 3a"PsDKEHBI ¢ TOBEPXHOCTHOH IIOTHOCTBIO 6 1=10 HKI/M2

n 62=-30 aKi/M2. OnipenenuTh CHUTy B3aUMOJICHCTBHS MEKAY TUIACTHHAMU, ITPUXOJSIIYIOCS Ha IUIOmans S, paBHyo 1 M2.

60. ToHKast HUTh HECET PABHOMEPHO pacIpe/Ie/ICHHBIH 110 JUTHHE 3apsi]l C TUHESHHOH MmI0THOCThIO T=2 MKKU1/M. BOmu3u
Cpe/Hel YacTH HUTH Ha PacCTOSIHUM =1 cM, MaJIoi 110 CpaBHEHHIO C €€ JUTMHOM, HaxoauTcsl ToueuHslit 3apsan Q=0,1 MxKi.
Onpenenuts cuiny F, aeiicTByromyro Ha 3apsi.

61. KaTtymka u amrepMeTp COeIMHEHBI ITOCIIE0BATENBHO U MOKIIOYEHBl K HICTOYHUKY ToKa. K KiieMMaM KaTylku
MIPUCOETUHEH BOJIILTMETp C conporuBieHneM R=4 kOm. AMnepMerp nokaspiBaet cuiry Toka 1=0,3 A, BOIbTMETp — HalpsDKEHHE
120B. OmnpenenuTh OTHOCHTENBHYIO IIOTPEIIHOCTD ||, KoTopast OyJeT AoMyIeHa IPH U3MEPEHUH COIIPOTHUBIICHHUS, €CITH
NpeHeOpeyb CUIIOH TOKa, TEKYIEro Yepe3 BOJIbTMETP.

62. DJIC Garapeu 80 B, Buyrpentee conpotuienue Ri=5 Om. Buemninss mens motpedisier momrHocts P=100 Br.

Onpenenuts cuity Toka | B nenu, Hanpspkenne U, oy KOTOPBIM HAXOAWTCST BHENIHSS LieTb, ¥ e€ conporusiieHre R.

63. Ot 6arapen, 3J1C koropoii 600 B, Tpebyercs nmepenats sHepruio Ha paccrosaue |=1 km. [ToTpednsemas MOIIHOCT

P=5 xBt. HaliT MUHUMaJIbHbIE TIOTEPU MOILIHOCTH B CETH, €CITH JUaMETP MEAHBIX MOABOIANIMX MPoBoaoB 0=0,5 cM.

64. I1pu BuemHeM conpoTuBienun R1=8 Om cuna Toka B neru 11=0,8 A, npu conporusnenun R2=15 Om cuna toka

12=0,5 A. Onpenenuts cuiny Toka | kopotkoro 3ambikanus ucrounuka SJ(C.

65. 3JIC Garapeu 24 B. Haubonplas cuia Toka, KOTOPYIO MOXKeET AaTh Oarapes, Imax=10 A. Onpenenutb MakCUMAaIbHYIO
MOIIIHOCTb PMaXx, KoTopasi MOXKET BBIEISITHCS BO BHEIITHEH 1ICTIH.

66. Axkymynsarop ¢ DJIC 12 B 3apsikaercst OT ceTH OCTOSHHOTO ToKa ¢ Hanpsbkennem U=15 B. Onpenenurts HanpspkeHue

Ha KIIeMMaxX aKKyMyJIsTopa, eClid ero BHyTpeHHee conpoTusneHue r=10 Om.

67. Ot ucrounuka c Harpsbkenuem U=800 B HeoOxonumo nepenath norpedurento momHocts P=10 kBt Ha HekoTopoe
paccrosiHue. Kakoe HanOosblIee CONPOTUBICHUE MOXKET MMETh JIMHUS TIepeiauyl, YTOObI IIOTEPH SHEPTUM B HEW HE MPEeBBIILIAIH
10% ot mepenaBaeMoi MOIIIHOCTH.

68. IIpu BKIIIOYEHNH JIEKTPOMOTOpa B ceTh ¢ HanpspkeHnneM U=220 B on notpediser Tok I=5A. Onpenenuts MOIIHOCTS,
notpedisiemyto Mmotopom, u ero KITJI, eciu conporusnenne R oOMoTku MoTopa paBHo 6 OM.

69. B cetb ¢ Hanpspxkennem U=100 B mogxmrounnu kaTymky ¢ conporusieHueM R1=2 OM u BonbTMETp, COCIMHEHHBIC
nocienosarensHo. [Tokasanue BoapTMeTpa U1=80 B. Koraa xaTymky 3ameHWIHN qpyroi, BodsT™MeTp mokaszan U2=60 B.
OnpenenuTs conpoTHBiIeHHe R2 Apyroi KaTymky.

70. DAC Gatapen 12 B. Ilpu cune Toka |=4 A, KI1/] 6atapeun [ 1=0,6%. Onpenenuts BHyTpEHHEE COIIPOTUBIICHHE I

Oartapen.

71. 3a Bpems t=20 C npu paBHOMEPHO BO3PACTAIOLIEH CHIIE TOKa OT HYJS 0 HEKOTOPOI'0 MaKCHMyMa B IIPOBOIHUKE
conpotuBieHneM R=5 OM BbIIEIHIOCH KOIHYECTBO Te1oThl Q=4 k. OnpenenuTs CKOPOCTh HApACTaHUS CHIIBI TOKA, €CITH
COTIPOTHUBIIEHHE MTpoBOIHIKA R=5 OmMm.

72. Cura ToKa B IPOBOJHUKE U3MEHAETCS cO BpeMeHeM 110 3akony 1=10e— a t, rae 10=20 A, 0=102 c-1. Onpenenuts
KOJIMYECTBO TEIUIOTHI, BBIACIHUBIIEICS B IPOBOAHKKE 3a Bpems t=10-2 c.

73. Cuna Toka B mpoBogHuKe conpoTuBieHneM R=10 Om 3a Bpems t=50 ¢ paBHOoMepHO HapacTtaet ot 11=5 A mo 12=10 A.
OmnpenenuTs KOIMYEeCTBO TEIUTOTH Q, BHIASIMBIINICS 32 3TO BpeMs B IPOBOIHHKE.

74. B npoBoanuke 3a Bpems t=10 € npu paBHOMEpHOM Bo3pacTanuu cuibl Toka 11=1 A no 12=2 A Bbiienunoch

konuuecTBO Terothl Q=5 k/Ix. Haiitu conporusnenue R npoBoaHuKa.

75. Cuina Toka B IPOBOJIHUKE M3MEHsIeTCs co BpemeHeM 1o 3akoHy I=1001sin[/t. HaiiTu 3apsin Q, mpoxoasiuuii uepe3
MIOTIEPEYHOE CEUeHNE POBOAHMKA 32 BpeMs t, paBHOE IMOJIOBUHE TIeproAa T, eci HayaidbHasg cmia Toka 10=10 A, mukiimaeckas
yacrora [ /=50m c—1.

76. 3a Bpems t=10 ¢ npu paBHOMEPHO BO3PACTAIOIIEH CHJIE TOKA OT HYJS 0 HEKOTOPOTO0 MaKCHMyMa B IIPOBOJJHUKE
BBIJICUIIOCH KOJTMYeCTBO TeIoThl Q=4 kJ[k. OnpenenuTs CpeaHIo CHITy ToKa <I> B IPOBOAHHKE, €CIIH €r'0 COMPOTHBICHHE
R=25 Owm.

77. 3a Bpems =8 ¢ mpu paBHOMEPHO BO3pACTAIOIIEH CHiIe B IPOBOJHUKE CONPOTHBICHHEM R=8 OM BBIIEnMIIOCh

koimaecTBO TeroThl Q=500 Ix. Onpenenuts 3apsn Q, IPOXOnAIMiA B IPOBOIHKUKE, SCIIH CHIIa TOKA B HAYaJIbHBI MOMEHT
BpPEMEHH paBHa HYIIIO.

78. OnpenenuTs KONMIECTBO TeTIoTh Q, BeIAenuBIIHiicsa 3a Bpems t=10 ¢ B mpoBoxHuKe conporusieHneM R=10 Owm,

€CJIM CHJIa TOKa B HEM, PAaBHOMEPHO YMEHbIIAsACh, n3MeHmnach ot 11=10 A mo 12=0.

79. OnpenenuTs NPUMECHYIO IIEKTPONPOBOIHOCTD T€PMaHHUS, KOTOPBIN COEPKHUT MHANH ¢ KoHIeHTparwmer 511022 M—3

u cypbMy ¢ KoHnenTpanueit 2 110-21 m—3. IlogBMmKHOCTH 37IEKTPOHOB | ABIPOK IS repManust cootBeTcTBeHHO 0,38 1 0,18 M2/
(Bc).

80. Cura Toka B IENH U3MEHSETCsI CO BpeMeHeM 1o 3akoHy |=10e—a t. OnpenenuTs KOMUIECTBO TEIIOTHI, KOTOPOe
BBIJIETIMIIOCH B ITPOBOHMKE conpoTuBieHneM R=20 OM 3a BpeMs1, B TCUEHHH KOTOPOTO TOK YMEHbIIaeTcs B € pa3. Koapdurment
[| mpunATh paBabM 2 10-2 c-2.

KonTponsnas pabora 2

1. Tok I1=20 A uaer o JNIMHHOMY IIPOBOIHHKY, COTHYTOMY IO IIPSIMBIM yriioM. Haiitu HanpspkenHOCTs H MaruutHoro



TIOJISL B TOUKE, JIeXalel Ha ONCCEKTPHUCE ATOTO YIila U OTCTOSIIEH OT BEPIIMHEI yriia Ha paccTossHuM a=10 cM.

2. JlBa MOHA, NMEIOIINE OJIMHAKOBEIN 3apsii, HO pa3JIMYHBIE MACChI, BJIETEIH B OHOPOIHOE MarHUTHOE Toie. [lepBoiii

WOH HayaJl JIBUT'ATHCS TIO0 OKPYKHOCTH PaInycoOM 5 CM, BTOPOH MOH — IO OKPY>KHOCTH paanycoM 2,5cM. OnpenennTs OTHOIIEHHE
Macc MOHOB, €CJIM OHH MPOIIUTH OANHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh TIOTEHIINAJIOB.

3. Tlo TorkomMy kobily R=10 cM paBHOMEPHO pacrpeeNicH 3aps ¢ TMHEHHOH m1oTHOCThI0 [1=50 HKi1/M. Konbio
BpaIaercs OTHOCUTEIHHO OCH, TIEPIEHANKYIISPHON IIOCKOCTH KOJIbIIA ¥ MPOXOIAIIEH uepe3 ero neHTp ¢ yacroroi N=10 c-1.
OnpenenuTs MarHUTHBI MOMEHT, 00yCIIOBJICHHBIH BpallleHueM KOJIbLIa.

4. B omHOpOmHOM MarHWTHOM nole ¢ uHAyKiuei B=0,1 Tn paBHOMepHO ¢ yacTtoToil N=5 c-1 Bpamaercst crep>keHb,

JutnHOH |=50 cM Tak, YTO MIIOCKOCTh €ro BpallleHHsI MePICHANKYISIPHA JTUHUAM HAMPSHKEHHOCTH, & OCh BPALICHUS [TPOXOIUT
4yepe3 OJMH M3 ero KOoHIoB. OnpenenuTs HHAYINPYEMYIO Ha KOHIIAX CTEPIKHS pa3HOCTh TIOTEHIINAIIOB.

5. Comnenonp ceuenreM S=10 cm2 conepsxut 1000 BuTkoB. HIyKIMsT B MarHUTHOTO 10JIs BHYTPH COJICHOWA NP CHIIE
Toka |=5 A pasna 0,05 Tn. OnpenenuTs HHAYKTHBHOCTH L conenounna.

6. IlpotoH Bieren B ckpemieHHbIe ox yraoM || =1200 ] marautHoe (B=50MTn) 1 anexrpuueckoe (E=20 kB/m) nosnst.
OnpenenuTs yCKOpEHUE a IPOTOHAa B MOMEHT BXOXKJCHUS €ro B 00J1aCTh MPOCTPAHCTBA, TA€ HAXOAATCS 3TH IOJISL, €CIIH CKOPOCTh
nporoHa [ 1=4[1105 m/c nepnenaukyssipHa Bexktopam E u B.

7. KenesHslit oOpa3zel| MOMEIIEH B MArHUTHOE T10JI€ HanpsbkeHHOCThIo H=796 A/m. HaiiTi MarHUTHYIO IPOHUIIAEMOCTh
xKesesa.

8. Mexy nonrocaMmu 3JIEKTPOMarHuTa Co3/1aeTcsi OTHOPOAHOE MarHuTHoe nofie ¢ uaaykuueit B=0,1Tn. o npoBoay
JutnHO# 1=70 cM, moMeleHHOMY TIEPIEHINKY/ISIPHO K HAIPABJICHUIO MATHUTHOTO 1MoJIst, TeyeT Tok 1=70 A. Haiitu cuny F,
JIEHCTBYIOIIYIO Ha TIPOBO/I.

9. JInuHHBIA IPOBOA COTHYT TaK, Kak NMOKa3aHO Ha PHC., O/ NPSMBIM yriioM. OH pacroioKeH B INIOCKOCTH MarHUTHOTO
Mepuauana. B touke O pacnonoxeHa MarHUTHas CTPeIKa, KOTopasi MOXKET Bpalathest BOKpyr ocu Z. Kakoii yron oHa odpasyer ¢
oceio X, ecnu 1o MmpoBoay mpomyckats Tok 1=20A? Paccrosinne OA=2 cMm. IIpHHATH TOPU3OHTAIBHYIO COCTABIISIONIYIO
HaIpsHKEHHOCTH MarHUTHOTO Toiist 3emiu papaoid H=15,9 A /m.

10. ToHKMIA IUCK U3 JUAJIEKTPHKA, paanyc KoToporo R=90 cM, paBHOMEPHO 3apsHkeH KOJMUECTBOM dJiekTpuiecTBa Q=3

Ku1. Jluck Bpaiaercst BOKpYr OCH, IPOXO/ISIIIEH Yyepe3 ero LeHTp U MepHeHANKYISIPHON IIOCKOCTH AuCKa, Aenas N=180 o0/muH.
OHpC}ICJ’II/ITb MAarHiuTHYIO UHAYKIWIO B ICHTPE AN CKa.

11. HaiiTi MarHuTHYIO MHAYKIIMIO B IIEHTPE TOHKOT'O KOJIbI[a, 0 KoTopoMy uzet Tok 1=10 A. Paguyc r konbiia paBeH 5 cMm.
12. Yron noBopoTa IIIOCKOCTH MOJISPU3AIIMH KEJITOTO CBETa HATPUS ITPU MPOXOXKISHUN uepe3 TPYOKY ¢ pacTBOPOM caxapa
[1=4001. JInuna tpyoku 1=15 cM. Y menproe Bparienue [[1]1=66,5 rpan/(amlIt/cM3). Onpenenuth KOHIICHTPAIMIO CaXxapa B
pacTBope.

13. CxonpKO JJTMH BOJH MOHOXPOMATHYECKOTO CBETA, C YacTOTOM Konebauuid [1=5 1014 c-1 ynmoxurcs Ha MyTH ATHHOHN

I=1,2 mm: 1) B Bakyyme; 2) B cTekie?

14. Ha myTu Kako¥ A7MHBI B BAKYyM€ YIOXKUTCS CTOJIBKO 7K€ JUTMH BOJIH MOHOXPOMAaTHYECKOTrO CBETA, CKOJIBKO X
yKJIajpIBaeTcst Ha myTn 1=3 MM B BomIe?

15. Kaxoii AiuHbl MyTh NpoiaeT GPOHT BOIHBI MOHOXPOMAaTHYECKOTO CBETA B BaKyyMe 3a TO )K€ BpeMs, 3a KaKoe OH
npoxomut myTh |=1 M B Bome?

16. Haiitu Bce numunbl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mkm), koTopsie OyayT: 1) MakcuMalibHO YCUIICHBL; 2)
MaKCHUMAJBHO OciabiIeHbl PH Pa3HOCTH Xoa HHTepdepupyromux syded A=1,8 MKM.

17. PaccTosiHre MeXTy KOrepeHTHBIMU HeTogHnKaMu cBeta ([/=0,5 mxm) paBHo 0,1 MM. PaccrosHue MexXay CBETJIBIMH
MI0JIOCAMU Ha 9KpaHe B CpeJHeH 4acTH HHTep()EPEHLIMOHHON KapTHHBI paBHO 1 cM. OmpenenuTh pacCcToSHUE OT HICTOYHHKOB 10
JKpaHa.

18. Paccrosiaue Mexxy ABymst tiensiMu B onbite FOHTra d=1MmM, paccrosiHne ot mienei 1o skpana =3 M, paccrosiaue

MEXIy MaKCHMYMaMH SIPKOCTH CMEKHBIX HHTEP(EPEHIHOHHBIX oJI0C Ha dkpane b=1,5 mm. OnpeneanTs UIHHY BOJHBI |
HCTOYHHKA MOHOXPOMATHYECKOTO CBETA.

19. B omeiTe ¢ 3epkanamu PpeHenst pacCTOSHAE MEX Ty MHIMBIME H300pakeHUSIMU HCTOUHKKA cBeTta 0=0,5 MM,

paccrosiHue OT HuX 10 3kpana |=3 m. Jliuna Bomus! [1=0,6 MkM. OnpenenTh PaCCTOSHAE MEKITY CMEKHBIMH
uHTep()EepPEHIMOHHBIMA MAaKCHMYMaMH Ha dKpaHe.

20. Ha mputpHYI0 ieHKy (N=1,3) magaetT HOpMaibHO IMy9OK Jrydeii Oemoro cBera. KakoBa HanMeHbIIas TONIIMHA TUICHKH,
€CIIH B OTPaKEHHOM CBETE OHa KaxkeTcs 3eneHoit ([1=0,55 mxm)?

21. TIygok mapamrensHsIx jyueit ([1=0,6 mxm) magaer mon yritom =300 Ha MputbHYIO TweHKY (N=1,3). [Ipn kakoi
HAaUMEHBIIIEH TONIIIHE TUICHKH OTPaXXCHHBIE Iydn OyIyT MaKCUMAallbHO ocina0ieHs! nHTepdepenineii? MakcuManbHO YCHUIICHBI?
22. JlnameTtp BTOPOTO CBETIOro Konbila HeroToHa pu HabmoaeHnu B oTpaskeHHoM csete ([1=0,6 mkm) d=1,2 mm.
OnpenenuTs ONTHIECKYIO CHITY TIOCKO - BBITYKJIOH JIMH3BI, B3ATOM JUIS OMbITA.

23. I1MOoCKOBBIMyKIIas TIMH3A BBITYKJIOW CTOPOHOM JISKHUT HA CTEKISTHHOM IUTacTHHKE. ONpeeNuTh TONMINHY CI0S BO3AyXa
TaMm, rae B orpaxkeHHoM cBete ([ /=0,6 MKM) BHIHO IIepBOe CBETIOe KOibllo HeloToHA.

24. Mexny CTeKIISTHHOHN TIACTUHKOM U JIeXKaIleil Ha Hel TUIOCKOBBITYKIION JTMH30! HAaJIUTa KHUIKOCTh, IOKa3aTelhb
TIPEJIOMJIEHHS KOTOPOi MEHBIIIE MTOKA3aTeNsl MPETOMIICHHS CTeka. Paanyc BockMOro TeMHOro Koibna HeioToHa mpn
HaOmonennn B otpaskeHHOM cBete (700 HM) r8=2 MMm. Paanyc KpHBH3HBI BRITYKJIOH OBEepXHOCTH JuH3bI R=1 M. Haiitn
TIOKa3aTeNb MPEJIOMIICHHS KUAKOCTH.

25. Bo cKoJIbKO pa3 ocnabisieTcs: CBET, MPOXOS Yepe3 JBa HUKOJIS, TUIOCKOCTH MOJISIPH3aliyi KOTOPBIX COCTaBisieT yroa 30
[], ecnn B KaXK/I0OM M3 HUKOJIEH B OTAENbHOCTH Tepsiercst 10% mazmaroriero Ha HEro CBETOBOrO OTOKa?

26. Ha miexns mmpuHoi 8=0,1 MM majaer HopMaabHO MOoHOXpoMmaTndeckui cseT (| 1=0,5 Mxm). Uto BUIUT T71a3

HaOIroaTeNsl, pacoJIOKEHHOTO 32 MIEJbI0, €CITM OH CMOTPHUT B HAIIPABJIEHHH, 00Pa3yIoIIeM C HOPMAJIbIO K TNIOCKOCTH IIENTH
yrom: 1) 01 =1701; 2) 12 = 43017

27. Ha rpaHp KpucTasia KAMEHHOM COJIM MaJlaeT MapajuleNbHbIA Iyd0K peHTTeHOBCKuX Jrydeit ([ 1=0,5 mxm). Onpenenuts



paccTosiHIE MEX]Ty aTOMHBIMH TUTOCKOCTSIMH KpPHUCTaJlIa, €C AN(PPAKIHMOHHBI MAKCUMYM BTOPOT'O MOpsAKa HAOII0IaeTCs,
Kor/ia Jiyyu najarot nox yraom [1=3101301 x moBepXHOCTH KpHCTaLIa.

28. Yron MexIy IIaBHBIMH TUIOCKOCTSIMU TIOJIsipu3aTopa paseH 45 1. Bo CKoibKO pa3 yMEHBIIUTCSI HHTEHCHUBHOCTH CBETA,
BBIXOAIIETO U3 aHAJIM3aTOPa, €CIIN YoMl YBEIHUYHTH 110 601 .

29. B ¢oTomMeTpe OTHOBPEMEHHO pacCMaTpHUBAIOT JBE TIOJIOBUHBI TIOJIS 3PEHMS: B OHOM BUIHA STAJOHHAS CBETAIIASICS
TIOBEPXHOCTH, CBET OT KOTOPOU MPOXO/INT Yepe3 JiBa HUKOJIA. [ paHuIia MeXTy 00eMMU ITOJIOBHHAMH I10JISI 3PEHUSI NCUE3aET, eCITN
BTOPOI HUKOJIb TIOBEPHYTH OTHOCHTENLHO 1epBoro Ha yroi 45 ). HaiiTu sipKoCTh MCIIBITYeMO# TOBEPXHOCTH, €CIIH U3BECTHO,
YTO B KQXXJJOM M3 HUKOJIeH Tepsercs 8% Malaroniero Ha Hero cBera.

30. Yepnoe Teno nmeer Temneparypy T1=500 K. Kakosa Oyzer temniepatypa T2 Tena, eciu B pe3ynbTare HarpeBaHus
MIOTOK M3JTy4€HHs YBEITUUUTCS B N=5 pa3?

31. Temnieparypa abcomorHo uepHoro tena T=2000 K. OnpenenuTs AMHY BOJIHBI | /M, Ha KOTOPYIO IPUXOJUTCS
MaKCHMYM SHEPTHH U3JIYYCHHS, H CICKTPAIbHYIO TNIOTHOCTh SHEPreTHUSCKON CBETUMOCTH (M3myuarenbHocTr) (1], T)max asst
9TOH BOJIHBL.

32. 13 cMOTpOBOTO OKOIIIeYKa 1evn n3nyvaercs moTok ®e=4 kJx/MuH. Onpeenurs TeMIepaTypy MeuH, €CITH VIO b
OKoIeyka S=8 cMm2.

33. IoTok u3my4eHust abconoTHO uepHoro tena Ge=10 kBr. MakcuMyM SHepruu U3NydeHus IPUXOANTCS Ha JUTHHY

BoNHBI | m=0,8MKkM. OnpeeuTh IIomaab S U3IyJaronieid OBEPXHOCTH.

34. KpacHast rpanuna ¢porodddekra s muaka [0=310 am. OnpenenuTh MaKCHMAaIbHYI0 KHHETHYCECKYI0 SHepruo Tmax
(hOTO3JICKTPOHOB B 3JICKTPOH-BOJIBTAX, €CIIU HA IUHK MAJaeT CBET ¢ JUTMHOW BOJHBI [ /=200 HM.

35. Ha noBepXHOCTh Kajus MajaeT CBET ¢ JUIMHON BOdHBI [ /=150 HM. OnpenenuTs MakCUMaNbHYI0 KHUHETUIECKYIO

sHepruo Tmax (poTod3JIeKTPOHOB.

36. ®oton c sHeprueli [ 1=10 3B nagaer Ha cepeOpsHYIO IIACTUHY U BBI3bIBaeT porodddekt. OnpenenuTs UMITyJbe P,
HIOJTyYEHHBIHN ITACTHHOM, €CJIM MIPUHSTh, YTO HAIIPaBJICHHs IBM)KEHHsI (JOTOHA U POTOINIEKTPOHA JISKAT HA OJTHOM NPSMOH,
NEPIIEHAUKYJIIPHON K IIOBEPXHOCTH IIJIACTHH.

37. Ha ¢doTosmeMeHT ¢ KaTOAOM M3 JIMTHS MajaeT CBET ¢ MTMHOM BonHbI [ 1=200 M. Haiitn HanMeHbIllee 3HaYCHME
saIepKUBAIOIIECH pasHOCTH moTeHranoB UMin, KOTOPYrO HYKHO TPHIIOKHUTH K (POTOIIEMEHTY, YTOOBI MPEKPATUTH (POTOTOK.
38. KaxoBa omxHa OBITh JUIMHA BOJIHBI [ |—M31Ty4eHHs, TaIafolIero Ha INIATHHOBYIO IUTACTUHY, YTOOBI MaKCHUMalIbHas
CKOPOCTH (hOTO371EKTPOHOB GButa Umax = 3 Mm/c?

39. Ha metannuyeckyro IIaCTHHY HaNpaBlieH Ny4oK yabTpaduoneroBoro uznydenus ([ 1=0,25 mxm). DoToTok
MpeKpaniaeTcsi P MUHUMATBHOW 3a/IepKuBaroleil pasuoctu nmorenimanos Umin=0,96 B. Onpenenuts paboty Bexoma A
3JIEKTPOHOB U3 METaJlIa.

40. Ha noBepXHOCTh MeTa/lIa Ma1aeT MOHOXPOMaTHYECKH CBET ¢ AnuHOoM BonHb! | 1=0,1 Mmxm. KpacHas rpanuma
doroaddexra [10=0,3 mxm. Kakas nons snepruu GporoHa pacxoayercsi Ha COOOIIEHHE dIIEKTPOHY KHHETHYECKOH SHEPTruu?
41. Ha Merann najaet peHTTeHOBCKOE M3JIydeHue ¢ JUInHoi BonHbl [ /=1 HM. [IpeneOperast paboToii BbIX0/1a, ONPEICIUTh
MaKCHUMAJIbHYIO CKOPOCTh UMax 3IIEKTPOHOB.

42. Ha MeTaynmMueckyro IIIacTUHY HalpaBlieH MOHOXPOMATHYECKHI ITy4OoK cBeTa ¢ yactoroit [ =7,3111014 I'u. Kpacuas
rpanuna [0 Goroaddexra anst nanHoro matepuana papua 560 HM. OnpenenuTs MaKCUMaIbHYIO CKOPOCTh [ /max
(OTORNIEKTPOHOB.

43. ®oron npu 3dhpexre Komnrona Ha cBOOOTHOM AJIEKTpoHE ObLT paccesH Ha yroi /2. OnpeaenuTs UMIyase p (B

MbB/c), npuoOpeTeHHbIiH 3JIeKTPOHOM, eci dHeprus (poToHa 10 paccesiHus Obuta [11=1,02 M»aB.

44. Kakas nons sHeprun Gpotona npuxoautcs npu 3ddexre KoMnToHa Ha 31eKTPOH OTAa4H, eciu paccesiHue GporoHa
npoucxomut Ha yroin [ =[1/2? Dueprus porona no paccesuus [ 1=0,51 M»as.

45. Tpu xaxoit TemriepaType abCOIOTHO YePHOE TEI0 00IaJaeT TAKOH jKe HCIYCKATEeIbHON CIOCOOHOCThIO, KaK BOJIb(pam
npu temrnepatype 1500 K? Ucnyckatenbhas criocodHocTs Bonbhpama 0,15 ucmyckatenbHO ciocOOHOCTH a0COIIOTHO YEPHOTO
Tena.

46. OnpenenuTh MaKCUMAIBHYIO CKOPOCTE (POTOINEKTPOHOB, BEUIETAIOIINX U3 BOIB(PAMOBOTO 3JIEKTPOAA, OCBEIIAEMOTO
YIBTPAQHUOIETOBBIM CBETOM C JUTMHOW BOJIHBI A=0,2 MKM.

47. OnpenenuTh OTHOCHTEIBHOE OTKJIOHEHHE IPYIIIIOBOM CKOPOCTH OT (ha30BO¥ ISl CBETA C IITUHOHN BOMHBI A=0,5 MKM B
cpeze ¢ mokasareneM npenomieHus N=1,6 u aucnepcueii 4-104 m-1.

48. Ecnu 1OmyCTUTh, YTO HEONPEAEIEHHOCTh KOOPAMHATHI ABWKYILEHCS YaCTHIIBI PaBHA JIeOPOMIEBCKOM JUIMHE BOIHBI, TO
KaKoBa Oy/IeT OTHOCHTEIIbHASI HEOMPENCICHHOCTh ApX/PX UMITYJIbCa ITOM YaCTHULIBL.

49. Cnurok 30mota maccoit 500 r HarpeatoT ot 5 1o 15 K. Onpenenuts, mons3ysick Tadnuiieit [{edast, kommaecTBo

TEIUIOTHI, HEOOXOIMMOE JIJIsl HarpeBaHM. XapaKkTepucTuiaeckas temmneparypa Jebas ms 3omota 81=165 K. Caurats, 9ato
ycnosue T=0]1 BeImONHSAETCA.

50. Onpenenuth HEONPEACTICHHOCTh AX KOOPIMHATHI 3JIEKTPOHA, IBHKYIIErocs co ckopocteio U=2[1106 m/, ecnu
HeonpeaenenHocTs ckopoctr AU=0,1U. CpaBHUTH MOMy4eHHYIO HEOIPEACICHHOCTD ¢ AruamMmeTpoM d aToma BOAOpo/a,
BBIYHMCIIEHHBIM 10 T€OpHH bopa A71s1 OCHOBHOTO COCTOSIHMS, M YKa3aTh, IPUMEHHMO JIM IOHATHE TPACKTOPHH B TAHHOM CITyJae.
51. Beruucouth otHomenue BepositHocteit W1/W?2 HaxoxIeHHs 3JIeKTpPOHa Ha TIEPBOM M BTOPOM SHEPTETHUECKUX
ypoBHsix B unTepBaie 0,251<x<0,75| B omHOMEpPHOM MOTEHIIHAIBHOM SIHUKE IMTHPUHOH | ¢ GECKOHETHO BBICOKMMHE CTEHKAMUL.
52. Bo CKOJIBKO pa3 OTIaM4aeTcs yAelnbHasi SHEPTHsl CBS3U (SHEPTHS CBSI3M, pACCUNTAHHAS HAa OIWH HYKJIOH) st saep *2He
u31H?

53. OnpenenuTs yAENIbHYIO aKTUBHOCTH a (IHCIIO PacmajioB B 1 ceKyHIy Ha | Kr BelecTBa) H30TOIIa, IIEPHOJ ToTypacana
T xoroporo 4,501109 ner.

54. D7eKTpOH B aTOMe BOIOPO/Ia MEpPEIIelT C YETBEPTOro SHEPTETHIECKOr0 YPOBHS Ha BTOPOi. ONpenennTs 3HepTuio
UCITIIEHHOT'O TIPH 3TOM (hOTOHA.

55. DieKTpoH, HaYaJIbHON CKOPOCTHIO KOTOPOTr0 MOXKHO IIPEHEOpEeyb, MPOIIEN YCKOPSIOIIYIO Pa3HOCTh IToTeHnuanos U.
Haiiti nommny Bonus! ne Bpoiins anekrpona st npyx ciaydaes: 1) Ul=51 B; 2) U2=510 B.

56. Kunerndeckast 3Heprusi 3JIEKTPOHA B aTOME BOJIOPOJIa COCTaBIIsIeT BeMMUUHY nopsiaka T=103B. Mcnons3ys



COOTHOIIEHHE HEOIPEEICHHOCTEH, OLIEHUTh MUHUMAJIbHBIC JIMHEWHBIC pa3Mephl aToMa.

57. HeB030y»X1€HHBII aTOM BOZOPO/a MOTJIOMIAET KBAHT U3JIyUeHHUS C JITHMHON BONHBI A=102,6 MM. BerauciuTh, mons3ysch
teopueil bopa, paguyc I 3eKTpoHHO# OpOUTHI BO30YKAEHHOTO aTOMa BOJIOPO/Ia.

58. Berancnuts 1o reopun bopa paanyc I Bropoii crarrioHapHOH opOHUTHI M ckopocTh U2 anekTpoHa Ha 3Toi opouTe Juist
aToMa BOJIOpoJia.

59. Onpenenuts n3MeHeHue sHeprun AE anekTpoHa B aTtoMe BOIOpoO/Ia PH U3ITyIEHUH aTOMOM (DOTOHA C 9acTOTOH
v=6,28111014 I's.

60. Bo ckonbko pa3 m3MeHHTCs niepuot T BpallleHHs 3JIEKTpOHa B aTOME BOJIOPO/IA, €CITU NIPH TIEPEX0/ie B HEBO3O YK IEHHOE
COCTOSIHUE aTOM H3ITy4ri POTOH C [UTMHOW BOTHBI A=97,5 HM?

61. Beraucnuts 1o reopun bopa nepuon Bpamennst T a5eKTpoHa B aToMe BOIOPO/IA, HAXOSIIETOCS B BO30YK/IEHHOM
COCTOSIHHH, OIPEAEISIEMOM IIIaBHBIM KBAHTOBBIM YHCIOM N=2.

62. Ha cKoNbKO M3MEHWIach KHHETHYECKasi SHEPTHUsI JJIEKTPOHA B aTOME BOZOPOAA NPU M3ITy4EeHHH aTOMOM (POTOHA C
JUIMHON BOJIHEI A=435 HM?

63. B xakux npezenax A\ J0OJDKHA JIeKaTh JUIMHA BOJHBI MOHOXPOMATHYECKOT'O CBETa, YTOOBI IPU BO30YKAECHIH aTOMOB
BOJIOPOJIa KBAHTAMHM 3TOT'0 CBETA Pajlyc M OpOUTHI 3JIeKTpoHa yBenmauics B16 pa3?

64. B 01HOPOIHOM MOHE JINTHS 3JIEKTPOH MEPEIes ¢ YeTBEPTOro SHEPTETHIECKOro YPOBHS Ha BTopoi. OnpeaenuTs JUInHY
BOJIHBI A U3JTy4EHUS], UCITYIICHHOT'O HOHOM JINTHSI.

65. ®oToH BHIOMBAET U3 aTOMa BOJIOPO/IA, HAXOJISILETOCsI B OCHOBHOM COCTOSTHHH, 3JIEKTPOH ¢ KHHETHYECKOM dHEprueit
T=10 3B. Onpexnenuts 3HEprUro € GOTOHA.

66. Beranciuth HanboIee BeposITHYIO 1e0pOIIEBCKYIO JUIMHY BOJHBI A MOJIEKYIT a30Ta, COAEPIKAIIUXCS B BO3JYXE MPH
KOMHATHOM TeMIiepaType.

67. Ha CKOJBKO 10 OTHOIIEHHIO K KOMHATHOM JJOJDKHA U3MEHHUTHLCS TEMITepaTypa HIealbHOro ra3a, 4To0bl 1e0poineBcKkas
JUTHHA BOJIHBI A €T0 MOJICKYJT yMeHbImIach Ha 20%?

68. Onpenenuts sHepruto AT, KOTOPYIO HEOOXOMMO JOMOIHUTENFHO COOOLIUTE 3JIEKTPOHY, YTOOBI €ro qedpoiineBcKas
JUTMHA BOJHBI yMeHbmiach ot 0,2mm 110 0, I Mm.

69. Onpenenuts nedekT Macchl U YHEPTHIO siipa aToma renus 24He.

70. HaiiT medeKT Macchl M SHEPTHIO CBsI3M siipa atoma yriepoaa 614C.

71. Haiitu sHEpruio CBSI3U U YISIBHYIO SHEPTHIO CBA3H, T.€. SHEPTHIO CBSA3M Ha OIMH HYKJIOH A1pa aToMa yriepona 612C.
72. Slapo paaust 88226Ra BriOpocuiio o—vactuiy (sapo atoma reaus 24He). Halitn maccoBoe umcio A u 3apsijioBoe

yucio Z BHOBB oOpa3oBasiuerocs sapa. [1o tabiune Menneneesa onpeneianTb, KAKOMY JIEMEHTY 3TO SAPO COOTBETCTBYET.
73. SAnpo azora 714N 3axBaTHIO 0—4YaCTHUILY M UCITYCTHIIO MPOTOH. ONpeAeuTh MaCCOBOE YHCIIO A U 3apsI0BOE YHUCIO Z
00pa30BaBLIErocs B pe3ysbTaTe 3TOro Ipolecca sapa. YKazaTb, KAKOMY 3JIEMEHTY 3TO SAPO COOTBETCTBYET.

74. SAnmpo tmuka 3065Zn 3axBaTrIo 37€KTPOoH U3 K—06010ukn atoma (K—3axBat). YKa3ath B sIIPO KAKOTO 3JIEMEHTa
MIPEBPATHIIOCH SAPO IMHKA (HANMUCATh XMMUYECKUI CHUMBOJI 3JIEMEHTA, MaCCOBOE YHCIIO U 3apsI0BOE YHCIIO).

75. Smpo 6epumnus 47Be 3axBaTriio 35eKTpoH n3 k—obomouku atoma. Kakoe simpo 06pasoBasnocs B pesynbTate k—3axsara?
76. [1Ba snpa renust (24He) cammuch B OHO SAPO, M TIPH 3TOM OBUT BEIOPOILICH MPOTOH. Y KaXHUTE, SIAPO KAaKOro 3JIEMEHTa
00pa30Bajoch B pe3yibTaTe TAKOro MPEeBpaILleHus (IPUBEUTE CUMBOIMYECKYIO 3aIUCh SIpa).

77. Hocrosinuast pacrnaga A pyounus 89Rb pasua 0,00077 c-1. Onpenenuts ero nepuon nomypacmaga Th.

78. 3a xakoe Bpems t pacniamaercs 1/4 Ha4aabHOrO KOJIMYECTBA SIEP PAANOAKTHBHOIO MMPOTOHA, €CIU TIEPUO/] €T
monypacnaga T%=24 u.

79. Onpenenuts MOPSIAKOBBIH HOMep Z U MACCOBOE YHCIIO A YacTHIIbI, 0003HaUeHHON X, B CHMBOJIMYECKOM 3aIUCH
SIIEPHOM PEaKLMU:

614C +24He — 8170 + X

80. OnpenenuTs SHEPTHUIO SAESPHBIX PEAKITHIA: 49Be + 12H — 510B + 01n,

36Li + 12H — 24He + 24He

KoMIuIeKT TecTOBBIX 3aJaHUIT
BapwuanT 1
1. Tlaccaxxupckuii katep mpoxonuT paccrosare 150 KM 1o TeYeHUIo pekH 3a 2 Jaca, a MpoTHB TeueHus 3a 3 gaca. CKopocTh
KaTtepa B CTOSYCH BOZE paBHa ... (B KM/4).
A. 62,5; b. 125; B.31,2; I'.150.
2. Ecm MaTepuanbHas TOUKa MEPBYIO TIOJIOBUHY BPEMEHH, 3aTPAau€HHOTO HA MPOXOXKICHUE BCETO ITYTH, IBUTATACH CO CKOPOCTHIO
V1, a BTOpyIO HIOJIOBHHY BPEMEHH — CO CKOPOCTHIO V2 TO CPEIHSA CKOPOCTh TOYKH Ha BCEM ITyTH PaBHA ...
A. 0,5(v1+v2); B. (v1 [1v2)/(v1+ v2); B. 2(v1 [1v2)./(v1+ v2); I. (v1 [1v2)/2(v1+ v2).
3. Bec gemoBeka mMaccoit 70 Kr, oIrycKaromierocst In(hToM B JIyHHYIO IIAXTy C YCKOpeHueM 2/3 M/c2, paBeH ... (yCKOpeHHe
cBOoOOIHOrO MaieHns Ha JIyHe B 6 pa3 MeHbIIe, YeM Ha 3emIie).
A. 70 H; b. 490 H; B. 163,3H;T.49 H.
4. Ha nepeBsHHYIO HAKJIOHHYIO TIFIOCKOCTB TIOMENIAI0T OPYCOK M3 AepeBa. Y roJl HAKIIOHA TNIOCKOCTH MOCTENEHHO yBEINYHUBAIOT
110 20°. B 3TOT MOMEHT OpyCOK HaYMHAET CKOIB3UTH 110 TOCKOCTH. KoadduieHT Tperns || paBeH ...
A. arcsin 20°; B. cos 20°; B. arctg 20°;, T.tg 20°.
5. Teno obnamaer kunernyeckoi sueprueit Ek=100 [Ix 1 uMmynscom, Moaynb KoTopoi paseH p=40 kr! 'm/c. Hemy paBHa Macca
Tena (B kr)?
Al b.2. B.4. T.8.
6. Teno ABMXETCS CO CKOPOCTBIO V M CTAIIKUBACTCS C IOKOSIIMMCSI TEJIOM TAKOH K€ MacChl. YTON MKy HaIpaBICHUSIMA
BEKTOPOB CKOPOCTEH 10 M ITOCIIE YIPYTOro yAapa PaBeH ...
A.900]. b. 0Ll B. 1800. T.or 0l no90[].



Bapuant 2
1. DckanaTop METPO MOAHUMAET CTOSAIIErO Ha HEM naccakupa 3a 1 MuH. I1o HeMOABMKHOMY 3CKaIATOPY NACCAKUP NOTHUMAETCA
3a 3 MuH. CKOJIBKO BpeMeHH OyJIeT IOMHUMAThCS TACCAXKHP, WAYIIHI BBEPX 10 JBIKYIIEMYCS 3CKaIaTopy?

A. 15¢; B.30¢; B. 40 ¢; I'.45¢c.
2. PaBHOYCKOpEHHOE JBHXEHHE MaTEPUAIbHOM TOUKH 3TO TAKOE JBIKEHHUE, IIPH KOTOPOM ...
A. a= const; B. a = const; B. v=const;I". S = const;

3. JIudrt cmyckaercs ¢ yckopenueM 10 m/c2 BepTHKanbHO BHU3. B mudre Haxomures yenoBek maccoit 60 kr. Uemy paBeH Bec
yenoBeka ( g = 10 m/c2)?

A. 600 H; b. 1200 H; B. 0; I'. 60 H.

4. Tena c maccamu Tl u T2 (T2 > T1), COENMHEHHBIE HEBECOMOH M HEPACTSDKMMOM HUTBIO, NEpeOpOIICHHO!N Yepe3 BpallaroIHicCs
0e3 TpeH!sI HEBECOMBIH OJIOK, IBUIKYTCS C YCKOPEHHEM a, PaBHBIM ...

A.(12—-Tl)lg/(12 + T1); B. 1200g/(12 + 11); B. t201g/(12 - T1); I (12 + t1)lg/(12 - T).

5. Illapuk Maccoif M magaeT Ha TOPHU3OHTAIBHYIO INIOCKOCTE ¢ BeICOTHI h. Haiitn cpennioro cumy F ynapa, ecian ynap abcomoTHO
ynpyruil. JJmuTensHoCcTs yaapa [,

A . b. . B. . I

6. [TonbeMHBII KpaH ogHUMAaeT paBHOMepHO rpy3 5000 kr Ha BricoTy 10 M 3a 25 c. Uemy paBHa Hosie3Hast MOIIHOCTh KpaHa?
A. 0,2 xBr; b. 2 xBrT; B. 20 Br; I'. 200 kBrT.

Bapuanr 3

1. YenoBek uaeT co CKOpPOCTBIO 1,5 M/C OTHOCHUTEILHO BaroHa rmoesza 1o HaIpaBJICHUIO €r0 IBHKCHUA. Ecmu CKOpPOCTh ITO€3/1a
OTHOCHUTECJIBHO 3€MJIM paBHA 36 KM/‘I, TO YCJIOBEK JABHKETCA OTHOCUTCIIBHO 3€MJIN CO CKOPOCTHIO ...

A.1,5wm/c; b. 8,5 m/c; B. 10,0 m/c; I.11,5wm/c.
Benu4nHa, uMerommas B cucreme CH pasmepHOCTh M/C2, Ha3bIBACTCS:
A. IpoiICHHBIM ITyTEM; b. nepemerienuem; B. ckopocThlo; I'. yckopeHueM.

3. K HeBecoMoil HUTH mo/IBeIIeH Tpy3 Macchl 1 kr. Eciu Touka moaBeca HUTH IBUKETCS paBHOYCKOPEHHO BEPTUKAJIBHO BHU3 C
ycKopeHHeM 4 M/c2, TO HaTsDKEHHE HUTH PaBHO ...

A. 8H; b. 6 H; B.4H; I'.2H.

4. Ha rnaxoii ropu30oHTaNIbHOM MMOBEPXHOCTH JIEXKHT JI0CKa Macchl M, a Ha jiocke - Opycok maccel M. Koaddurment tpenns
MEXy JOCKOM 1 OpycKoM paBeH | |. Bpycok HaYHET cocKallb3bIBaTh C JOCKH, €CITU K HEl NPUIIOKHUTh TOPU3OHTAILHYIO CHITY,
MHUHHMMaJIbHasl BETMYMHA KOTOPOM paBHa ...

A. [1mllg; b. Ulgli(M+m); B. g l(M -m); I. gl IM.

5. Ecnu Ha BaroHeTky Maccoif M, IBMKYIIYIOCS 110 TOPU30HTAIBHBIM PEIILCAM CO CKOPOCTBIO V, CBEPXY BEPTUKAILHO
OITyCTHUTh I'PYy3, Macca KOTOPOro paBHA MOJIOBHHE MAcChl BATOHETKH, TO CKOPOCTh BATOHETKH C TPY30M CTaHET PABHOM ...

A. 1,500v. B.0,500v. B. (2/3)[v. I.0,2500v.

6. JIBe Tenexxku ABMXKYTCS HaBCTpedy APYT Apyry 1o miaakoit nopore. st pacuera CKOPOCTH UX ABMAKEHHS MOCIIE CLENKH
MOXHO BOCIIOJIb30BaThCH. . .

A. 3aKOHOM COXPaHEHHUSI MEXaHHUUECKOH SHEPTUU. b. 3aK0HOM cOXpaHeHHs UMITyJIbCa.

B. 1 3aKOHOM COXpaHEHUs UMITYJIbCA U 3aKOHOM COXPAHEHHsI MEXaHUYECKOM dHEpruu. I'. O6a 3akoHa He TO3BOJISAIOT
OIIPEJIETIUTh CKOPOCTh, TAK KaK HEM3BECTHA YacTh SHEPIHH, KOTOpas Iepelia BO BHYTPEHHIOI SHEPTHIO.

Bapmnanr 4

1. /IBa Tena IBIKYTCSI B3aUMHO MEPICHAUKYISIPHBIME KypcaMH COOTBETCTBEHHO CO CKOpOCTAMH [ 11=6 Mm/c u [12= 8

M/c. UeMy paBHa BeJIMYMHA CKOPOCTH IIEPBOrO TeJIa OTHOCHTEIBHO BTOPOro?

A2 M/c; b. 14 m/c; B. 7 M/c; I'. 10 m/c.

2. Ecnu 4enoBek NOIHUMAETCS 110 pAaBHOMEPHO IOAHMMAIOIIEMYCS CO CKOPOCTBIO V 3CKAIaTOpy € YCKOPEHHEM al OTHOCHUTEIBHO
3CKaJaTopa, TO YCKOpEHUe a2 4eloBeKa OTHOCUTENILHO 3eMJIH PaBHO. ...

A.a2=al b. a2=al+V/t B. a2=al+VIit I'. a2=al-V

3. Kycok kamHs niajaet B Bojie ¢ yckoperueM 5,0 m/c2. TInotHocts Boasl [/B=1000 kr/m3. Haiitu miotHocTh Kamust [ /k. Cusnoit
COIPOTHUBJICHUS BOZBI IPEHEOPEYb.

A. 4,001103 xr/m3: B. 3,001103 kr/m3; B. 8,001103 kr/m3; I'. 2,0(1103 kr/m3.

4. YckopeHre cBOOOIHOTO MAJCHUS Ha BEICOTE HAJl TOBEPXHOCTHIO 3€MITH, paBHOHM IBYM pagnycaM 3eMIId, PaBHO ...

A.0/3; b. 9/9; B. 9/2; I'. g/4.

5. [lBa Tena, JIeTAIINE HABCTPEUY IPYT APYTY €O cKopocTsMHU VO=5 M/C kaxk1oe, ocie abCOIIOTHO HEYIIPYroro yaapa CTaau
JIBUTATHCS KaK €UHOE [IEJI0e CO CKOPOCTHIO V=2,5 M/C. OTHOIIIEHNE MacC 3THUX TEIN PaBHO ...

Al b. 2. B. 3. I.1,5.

6. Tenexxka Maccoit M1, IBIKYIIAsACS CO CKOPOCTHIO V1, ZOTOHSAET TEIEKKY Maccod M2, IMEIOMIyI0 cKopocTh V2. [Tocne
HEYNPYTroTo COyJapeHnsi CKOPOCTh COBMECTHOTO JIBIDKCHHMS TeNexeK V. [l pacuera MOmysst CKOPOCTH V BBl BOCHIONIB3YETECH ...

A. 3aKOHOM COXpaHEHUs] UMITYJIbCa. b. 3aKkoHOM coxpaHEHUs MEXaHUUYECKON SHEPTUH.

B. o6onmu 3akoHAMM. I'. Oba 3ak0oHa HE MMO3BOJISIOT OMPENEITUTE CKOPOCTh V, TaK KaK HEW3BECTHA
9acTh

SHEPTHH, KOTOpAs MepelIa BO BHYTPEHHIOK SHEPTHIO.

BapuanT 5

1. B Tedenne Kakoro BpeMeHN CKOpHIi moe3 1 umHoH 300 M, naymmii co CKOpoCcThIo 72 KM/4, OyJeT IPOXOAUTh MUMO
BCTPEYHOT 0 TOBAPHOTO oe3/ia JutnHoi 600 M, uymiero co ckopoctsio 36 km/4?

A.20c¢; b. 30c; B. 60 c; I.15c.

2. VI3MeHeHne MOIyIsi CKOPOCTH Tela, JBUTAFOIIErocs 0 OKPYKHOCTH CO CKOPOCTBIO, YHCIICHHO PaBHOH 5 M/c, pn
MIPOXOKJICHNH YETBEPTH OKPYKHOCTH PABHO ...

A. 5/02m/c b. 10 m/c B.Owm/c T.2,5wM/c
3. OT 4ero 3aBUCUT BpeMs OCTAHOBKH CaHOK Ha FOPH30HTAIILHOM TOPOTe MO ACUCTBUEM CHIIbI TPEHUS?
A. OT Ha4aIbHOI CKOPOCTH. B. Ot xoadduirieHTa TPEHNS CKOIBKEHHUS.

B. Ot MmacchI caHOK. I". Ot HavaIBHOM CKOPOCTH U KO3 (HUIIMEHTA TPEHUS CKOJIBKEHHUSL.



4. Bo CKOJIBKO pa3 CKOPOCTh UCKYCCTBEHHOI'O CITyTHHKA, BPAILAIOIIETOC BOKPYT 3eMJIH 10 KpyroBoi opoure paanyca R, 6onmbie
CKOPOCTH CITyTHHKA, BpaIAIomerocst mo opoure paanyca 2R?

A. 4; b. 2; B. 112; r.1.

5. B pe3ynbTare HEYNIpyroro yuapa imapa Maccsl M, ABUTABILIETOCS CO CKOPOCTHIO V, C HETTOJBIDKHBIM [IAPOM BIIBOE OOJIBIIIEH
MAacchl MIapbl HAYaJIi JBUTAaThCSI CO CKOPOCTHIO ...

A. 0,5v. B. 2v. B. (3/4)v. I.v/3.

6. Tenexxka Maccoit 2 Kr, IBIKYIIAsICS CO CKOPOCTBIO 3 M/C, CTaJIKMBAETCS C HETIOABIKHOM TENIEKKONW MacCOi 4 KT M CHEIUISeTCs
¢ Heil. YeMy paBHa CKOPOCTH 00EHX TEJIEKEK 10CIIe B3aUMOICHCTBHA?

A. 0,5wm/c B. 1 m/c B. 1,5wm/c I'.3wm/c

Bapwuanr 6

1. Ecm pacxox Boapl B KaHaue 3a ceKyHIy cocraniseT 0,27 M3 , To npu mmmpuHe KaHana 1,5 M u rimyousne Boast 0,6 M

€€ CKOpOCTb COCTABIISET ...

A. 0,1 m/c; B. 0,2 m/c; B. 0,3 m/c; I'. 0,4 m/c.

2. TpamBaii, ABHTasICh OT OCTAHOBKH paBHOYCKOpEHHO, npomien myTh 30 M 3a 10 c. B koHIIe myTH OH IpHoOpes CKOpoCTb ...

A. 3 M/c; B. 6 M/c; B9wm/c; T.4,5w/c.

3. Ecnu 3a Tpoc, npuBsi3aHHbIN K Tpy3y Maccoi 10 Kr, MoTsSHYTh BepTHKaJIbHO BBepx ¢ cuitoi 300 H, To yepes 1 ¢ rpy3 Oyzner
HaXOJIMThCS Ha BBICOTE ...

A. 20 m; b.30m; B.15wm; T.10m.
4. Inst TOro 4To0b! Iepruoj; 0OpalieH st CITyTHUKA BOKPYT 3eMJITH YBEJINYUTD B 2 pa3a, HE0OXOIMMO Maccy CIIyTHHKA ...
A. yBenu4uTh B 4 paza; b. yBenuuuts B 2 paza;
B. nepuop He 3aBHCUT OT MacChl CITyTHHKA,; I'. yMeHBIINUTS B 2 pasa.
5. JIpa tena (M1=3 kr, m2=2 Kr), ABUTaBIIKECs HaBCTpeuy Apyr apyry (V1=2 m/c, v2=3 m/c), mocie Heynpyroro yaapa ...
A. OynyT ABUTAThCS BIPABO CO CKOPOCTHIO 2 M/C. b. OynmyT nBUTaTHCS BIPABO CO CKOPOCTHIO 1 M/C.
B. OyayTt ABUraThCs BIEBO CO CKOPOCTBIO 2 M/C. I'. ocTaHOBATCH.
6. Kunernueckas sneprus tena 8 J[x, a enmuuna ummynbsca 4 H-c. Macca tena paBHa ...
A. 0,5 xr b.1xr B.2kr I'. 32 xr
Keiic-3agaum
Bapmnanr 1

3agaua 1. PaBHOMEpHOE IBI)KEHHUE MO OKPYKHOCTU. Mozienp npeHasHadeHa 1y U3y4eHUs KHHEMaTHKH PaBHOMEPHOT 0
JBIDKEHHUS Tella [0 OKPY)KHOCTHU. B m000if MOMEHT BpeMeHH CKOPOCTh Tella MOKHO Pa3JIOKUTh Ha COCTaBIIAIONINE 110 OcIM X H
Y. KoopauHats! Tena X, Y U COCTABIISIONIME €r0 CKOPOCTH VX U VY H3MEHSIOTCS BO BPEMEHH 10 TAPMOHUYECKOMY 3aKOHY €
nepuonoM T=21/®, rae ® — Kpyro.ast 4acToTa. MOXKHO MPOCIIESINTD BIMSHIUE H3MECHEHHS paanuyca OKPYKHOCTH R 1 BelMHYHHBI
CKOPOCTH TeJla U Ha 4acTOTy BpauieHus. OnpenenuTe aMIUIUTYIbl KOOPAUHAT X U Y, aMIUITUTYbl COCTABIIAIOIINX CKOPOCTH VX H
VY MIpHU PABHOMEPHOM JIBIIKEHUH Telia 10 OKpYKHOCTH paauyca 0,5 M co ckopocthio 1,2 M/c.

3anaua 2. PaBHOMEpHOE JBIKEHHUE 10 OKPYKHOCTH. OTpenennTe HeHTPOCTPEMHUTENBHOE YCKOPEHHE, KPYTOBYIO YacTOTy U
MIepHO/T BPALIEHHs Tela Mo OKPYKHOCTH paanyca 0,5 M co ckopocTbio 1,2 M/C (CM. pUCYHOK BBIIIIE).

3agaua 3. Yrpyrue u Heynpyrue coyaapeHus. Moens npeqHa3HaueHa Ui H3ydeHUs 3aKOHOB COXPaHEHHsI SHEPIHU U UMITyJIbca
Ha NIpUMepe YIPYTUX U HEYNPYTUX coyJapeHuit Tenexek. Vi3MeHssa HaualbHble CKOPOCTH U MACChI TENIEKEK, a TAKXKe THUI
coynapeHus (yrpyroe Win HEylnpyroe), MOKHO NPOCIEIUTh 3a IBM)KEHUEM TEJIEXKEK 110C/Ie CTOJIKHOBEHUS U ONPEIEIUTh
KWHETHYECKHUE SHEPTUH U UMITYIIbChI KaXKI0H TENESKKH.

[MepBas Tenexka Maccoi 8 Kr, IBHXKYIIASICS CO CKOPOCTHIO 1,3 M/C, CTANKUBAETCs CO BTOPOU TENEKKON Maccoit 6 Kr,
JBIDKYIIEHCs co ckopocTbio 0,7 M/c. Onpenenure CKOPOCTH, HMITYJIECHI U KHHETHYECKUE SHEPTUH TEJIEKEK MOCIIE YIIPYroro
coynapeHus. Y0eanuTech, 4To Iy YIPYroM COyJapeHUH CyMMapHasi KHHETHUYECKasi SHEPTUs TENIEKEK He U3MEHSETCSI.

3anaua 4. Yrpyrue u Heynpyrue coyaapenus. [lepBast Tenexka Maccoi 8 Kr, ABIKYIIASCSI CO CKOPOCThIO 1,3 M/c, cTalkuBaeTcs
€O BTOPOH TETEKKOH Maccol 6 Kr, IBIKYIIEHcs: co ckopocThio 0,7 M/c. Onpenennurte CKOPOCTh, UMITYIBC M KHHETHYECKYTO
SHEPTHIO TEJEXKEK MTOCIIE HEYIIPYToro COyAapeHus. Y 0enuTech, 4To MPpH HEYNPYToM COYAApPEHNH CyMMapHask KHHETHIECKast
SHEPrus TENEKEK yMeHblIaeTca. Paccunraiite, kakasi 4acTh IEPBOHAYAIBHON KHHETUUECKON SHEPTUH [IPH HEYIIPYTOM
COyJapeHNH IBIKYIIEIHCS U HEOIBI)KHOM TENIEKEK IIEPEXOANT B TETUIO, U MMPOBEPHTE PE3YNNBTAT B KOMIBIOTEPHOM
SKCHEPUMEHTE (CM. pUCYHOK BHIIIIE).

Bapwuanr 2

3amava 1. Mexaandeckas pabota. B Momeny mumrocTpupyeTcs MOHATHE MEXaHUIEeCKOi paboThI Ha IpUMeEpe IBIDKEHUS OpycKa
Ha IUIOCKOCTH ¢ TPEHUEM IO/ AeHCTBHEM BHEITHEH CHIIBI, HAIIPaBJICHHON 110l HEKOTOPBIM YIJIOM K TOPH30HTY. M3MeHss
rapameTpsl Mofen (Maccy Opycka M, Ko3(hUIMEHT TPEHHUS |, MOLYJTb U HAllpaBJICHHE JICWCTBYIOIIEH CHIIBI), MOXKHO
TIPOCIIENTH 33 BETMINHON pabOThI, COBEPIIAEMOIl P IBI)KEHUH OpyCKa, CUIION TPEHUS M BHEIIHEH CHIION.

Ha 6pycok maccoii 11 kr getictByer BHemHsst cuita 450 H on yrimom 250. Koaddurment tpennst o miockocts 0,2. Onpenennte
CKOPOCTB OpycKa B KOHIIE IyTH 15 M 1 paboTy cuitsl Tperusi. OOpaTnuTe BHUIMaHKE, YTO paboTa CHilbl TpeHus ATp Bceraa
OTpHUIaTEeNbHA.

3amaua 2. Mexanndeckas pabora. Ha 6pycok maccoii 11 xr meiictByet BHemHsist cuna 450 H moxn yrimom 250. Koaddumnment
TpeHus o wiockocTh 0,2. Onpenenute padboTy BHENIHEH CHIIBI TIOCIIE IPOXOKICHHS myTH 15 M. Y0eauTech B KOMIIBIOTEPHOM



9KCIIEPUMEHTE, YTO CyMMa padoT CHIIBI TPEHHS M BHEITHEH CHIIBI paBHA KMHETHYECKOM SHEPriuy OpycKa (CM. PHCYHOK BBIIIE).
3anava 3. CoynapeHus ynpyrux mapoB. Mozens npegHa3sHaueHa i U3y4eHUs] 3aKOHOB COXPaHEHUS SHEPTHH U UMITyJIbca IPU
YIPYroM COYJIapeHHH IBYX MapoB. MOXKHO M3MEHATh HAYaJIbHYIO CKOPOCTB U HANICTAFOLIETO 1apa, MpUIENbHOe paccTosHue d 1
Macchl M1 1 M2 oboux mapos. [Ipy HavyaTbHON CKOPOCTH HANETAIOIIETro mapa v =3,6 M/C, IPUIETEHOM paccTosHuK 0=2,7 cM u
Maccax mapoB m1=1,2 kr, 1 M2=2,5 Kr NOJy4UTh HOBYIO JUarpaMMy HMITyJIbCOB IIAPOB U ONPENEINUTh 3HAUEHHS YIJIOB pa3iieTa
IIapOB TI0CIIE COYAAPEHHsI U UX ckopocTu. OOpaTHTe BHUMaHKE, YTO IIPH YIPYToM HELEHTPAIFHOM COYJIapEHNH JIBYX HIapOB
OJIMHAKOBOM MacChl OHH BCETJIa Pa3JI€TAl0TCs MO IPSMBIM YIJIOM.

3anava 4. CoynmapeHus ynpyrux 1mapos. [Ipyu HauaJibHON CKOPOCTH HAJICTAFOIIETO I1apa v =3,6 M/C, TIPUIICTBHOM PACCTOSTHUN
d=2,7 cM u Maccax mapoB m1=1,2 kr, 1 M2=2,5 KT ONpeAeIUTh KHHETUUCCKUE YHEPTUH TPOCKIIUKA UMITYJIbCOB PA3ICTEBIINXCS
IIapOB Ha KOOpIUHATHBIE ock. OOpaTuTe BHUIMaHUE, YTO CyMMa KHHETHYECKUX SHEPT Uil IapoB paBHA IIEPBOHAYATIHLHON
KMHETUYECKOI SHepruu Hajeraroero mapa. CyMMa IpoeKIHii IMITYJILCOB IIApOB Ha och X I0CIIE yiapa paBHa
NepBOHAYAIFHOMY UMITYJIECY HAJIETAIOUIETO 11apa, a CyMMa ITPOEKLUI HMITYJILCOB HA OCh Y paBHA HYIIO (CM. PHCYHOK BBIIIIE).

Bapuanr 3

3anaua 1. Yopyrue u Heynpyrue coyaapeHus. Mojienb npeiHa3HaueHa i U3ydeHus! 3aKOHOB COXPaHEHHS SJHEPTUN U UMITyJIbCca
Ha TpUMeEpe YIPYTHX U HEYMPYTUX COYAAPCHUN TeaeKeK. M3MeHsIst HauaabHbIe CKOPOCTH M MACCHI TEJIEKEK, a TAKXKE THIT
coynapeHust (ypyroe i HEyrnpyroe), MO>KHO IPOCIIEUTh 3a IBM)KEHUEM TeJIe)KeK 10CiIe CTOIKHOBEHHS M ONIPEEIUTh
KHHETHYECKHUE YHEPTUU M UMITYJIbCHI KOKION TEIEKKH.

[epBas Tenmexkka Maccoit 8 Kr, ABIKYIIASCA CO CKOPOCTBIO 1,3 M/C, CTaTKUBAETCs CO BTOPOH TEIEKKONU Maccoit 6 Kr,
JBIOKYIIEHCS co ckopocThio 0,7 mM/c. OmnpenennuTe CKOPOCTH, UMITY/IbChI M KHHETHUECKUE SHEPTHH TEJICKEK MOCIE YIIPYroro
coynapeHus. Y O0enuTech, 4To MPH YIPYIOM COYAapSHUH CyMMapHash KHHETHUECKas SHEPTHS TEJICKEK HE H3MCHSCTCS.

3anaua 2. Yrpyrue u Heynpyrue coyaapenus. [lepsast Tenexka Maccol 8 Kr, ABMKYIIAsCS CO CKOPOCThIO 1,3 M/c, cranmkuBaercs ¢
BTOpPOM TEJIEeKKON Maccoii 6 Kr, ABMXKYyIIencs: co ckopocthio 0,7 M/c. OnpeaenuTe CKOpoCTh, UMIYJIBC U KHHETHYECKYIO YHEPTHIO
TeJIeXEK I10CTIe HEYIPYTroro coyapeHus. Y 0eauTech, 4To IpH HEYNPYroM COyAapeHUH CyMMapHas KHHETHYeCKas SHEPT Ul
TEJIEKEK yMeHblIaercs. Paccunraiite, kakas 4acTh IEPBOHAYAIBHOM KUHETUYECKOM HEPTUU IIPU HEYNIPYTOM COYIapEHUU
JIBIDKYILIEHCS U HETIOABMKHOM TeNeXeK MePexXoUT B TEIJIO0, M TPOBEPHTE Pe3yIbTaT B KOMIIBIOTEPHOM IKCIIEPUMEHTE (CM.
PHCYHOK BBIIIIE).

3anaua 3. PeakTuBHOE ABMKEHHE. MoJeib peAHa3HAUCHA ISl WIITIOCTPAIMY 3aKOHA COXPAHEHUS! IMITYJIbCa Ha IIpUMepe
PEaKTUBHOIO ABMXKEHUS. JleMOHCTpUpyeTCs ABUAKEHHE PAKEThl B CBOOOIHOM NpocTpaHcTBe. OTHOCHTENBHAS CKOPOCTH U
UCTEUEHHs T'a30B U3 PAKEThI IPEATONaraeTcs 3a1aHHOM.

3anaB maccy Toruma MT=52 T, 3anpaBIeHHOTO B pakeTy, HaOlfojaiiTe yCKOPEHHOE TBMKEHUE PAaKeThl 10 MOMEHTA MOJTHOTO
BBITOpPaHUS TOIUIMBA U ee MOCIeayollee paBHOMepHoe aBmkeHne. [loctpoiite rpaduk M3MEHEHNS CKOPOCTH ABMKEHUS PAKEThI
BO BpeMeHHU. OIpeseuTe B KOMIBIOTEPHOM IKCIIEPUMEHTE, IIPH KAKOM MUHUMAaJIbHOM OTHOILICHUU HAa4aJbHOW M KOHEUYHON Macc
OTHOCTYIIEHYATON PAaKEeThl OHA MOXKET JOCTUYb MEPBOI KOCMUUECKOW CKOPOCTH (TIPU 3aJaHHOW CKOPOCTH HCTEUEHHS I'a30B).
[IpoBepbTe pe3ynbTaT ¢ moMOIIbI0 Gopmysbl [{uonkoBckoro.

3anaua 4. PeaktuBHOE ABMKeHHe. 3aiaB Maccy ToruBa MT1=115 T, 3ampaBieHHOro B pakeTy, HaOI0AalTe YyCKOPEHHOe
JBIDKEHHE PaKeThl 10 MOMEHTA IIOTHOTO BEITOPAaHUs TOIUIMBA U e Mocleaytoniee paBHoMepHoe asmkeHne. [loctpoiite rpaduk
HU3MEHEHMSI CKOPOCTH JIBIKEHUS pakeThl BO BpeMeHHU. OnpenenuTe B KOMIBIOTEPHOM SKCIIEPUMEHTE, TIPH KAKOM MHHUMAJIbHOM
OTHOIIICHUH HaYaJbHOW M KOHEUHOM MAcC OHOCTYIIEHYaTON PaKeThl OHA MOXKET TOCTUYb MEPBOM KOCMHYECKON CKOPOCTH (Ipu
3aJ]aHHON CKOPOCTH MCTEUeHHs ra3oB). [IpoBepbTe pe3ynbTaT ¢ MOMOIIbI0 (opMyIsl L{HONIKOBCKOTO (CM. PHCYHOK BBILIE).

Bapmuanr 4

3agava 1. PaBHOMEpHOE NBIDKEHHE 1O OKPYXKHOCTH. Mozienb nmperHa3HaueHa uisl U3y4eHUsl KHHEMATHKA paBHOMEPHOT O
JBIDKEHHMS Tella 10 OKPY)KHOCTHU. B 000l MOMEHT BpeMeHH CKOPOCTh Tella MOKHO Pa3JIOKUTh HA COCTABIISIONINE 1O OCIM X H
Y. KoopauHatsl Tena X, Y M COCTaBIAIOIINE €r0 CKOPOCTH VX H VY H3MEHSIOTCSI BO BPEMEHH 110 TApPMOHUYECKOMY 3aKOHY C
nepuonoM T=21/®, rae ® — Kpyro.as 4actora. MOXKHO MPOCIIEIUTD BIMSHIE H3MECHEHHS Paanyca OKPYKHOCTH R 1 BETMYHHBI
CKOPOCTH Tella U Ha YacTOTy BpanieHus. OnpeaeuTe aMIUTHTYIbl KOOPIHHAT X ¥ Y, aMIUTHTYbI COCTABIIIOIINX CKOPOCTH VX H
VYIIpH PaBHOMEPHOM JIBIKCHUH TeNa Mo OKpyx)HOoCcTH paanyca 0,8 M co ckopocteto 0,7 m/c.

3anava 2. PaBHOMEpHOE JBIDKEHHUE 10 OKPYKHOCTH. ONpeenuTe EHTPOCTPEMHUTENBHOE YCKOPEHHE, KPYTOBYIO YACTOTY U
TIEPUOJT BPAIICHHUS TeJa 10 OKpykHOCTH paamyca 0,8 M co ckopocthio 0,7 M/c (CM. pHUC. BEIIIE).

3amaua 3. MOMEHT MHEPIIUH TBEPIOro Tena. MoJeb CIYKHUT /sl WILTIOCTPAIMY TIOHATHS MOMEHTA WHEPIIMH TBEPAOro Tela Ha
MPUMEPE CUCTEMBI, COCTOSIIICH U3 YEThIPEX MIAPOB Macchl M, HAHW3aHHBIX HA OJHY CIHUILY. MOXKHO H3MEHSITh TIOJIOKEHUE ITUX
IIapOoB HA CIIAIIE, a TAKKE BRIOMPATH OCh BPAIIICHUS, KOTOPAst MOXKET MPOXOIUTH KaK Yepe3 IEHTP CITUIIBL, TaK U Yepe3 ee KOHITHI.
J71st ocu BpateHus1, IpOXOAAIIeH depe3 IEHTP CIHIIL, U CISAYIOMIEro pacioiokeHns mapo:rl = - 51 cm,r2 = - 32cm,I3 =
l4cm,r4 = 27cM, BEIYUCTUTE 3HAYCHUE MOMEHTA HHEPITUH.

3amavya 4. MOMEHT MHEPIIMU TBEPAOTO Tena. J{Jis OCH BpallleHHsI, TPOXOASIIESH depe3 KOHEIl CITUIIBI, ¥ CICTYIOIIETO
pacmonoxxeHust mapos: Il =-51 cm,I2 = - 32cm,r3 = 14cm,r4 = 27¢M, BEIYUCTUTE 3HAYCHHE MOMEHTA HHEpIUH. [IpoBepbTe
teopemy llreitnepa (cMm. puc. BoIIe).

KoMnuiekT 3agannii Uist 3aHATHI B HHTePaKTHBHOI hopme (padoTa B MaJIbIX IpyNmnax)
Tema 1. Onpenenenne cKOpOCTH MyJIN C HOMOIIBIO OAIIIMCTHYECKOro MasTHHKA. JlaboparopHas pabora.
1. 3aMKHYyTBIE MEXaHUUECKUE CUCTEMBI. VIMITYIIbC, 3aKOH COXPAaHEHUSI UMITYJIbCA.



2. Kunerndeckas ¥ HOTeHIMAIbHAs SHEPTHH. 3aKOH COXpaHEHHS MEXaHUIEeCKON SHEPTUH.

3. IIpumeHeHNe 3aKOHOB COXPAaHEHMS UMITYJIbCA U MEXaHUYECKOM SHEPrUU. YIIPYTuil U HEYNpYTruil yaapsl.

4. BeiBoj1 pacueTHOH (hOpMYITBI CKOPOCTH ITYJIH, OIPEIENIIEMOM C TIOMOIIBIO OaJUTMCTUYECKOr0 MasiTHUKA.

Tema 2. OnpezenicHue MOMEHTa HHEPIIMU MaxoBHKa. JlabopaTopHas pabora.

1. MoMeHT nHepIHH Tea U €ro pojib BO BpalaTenbHoM ABwkeHud. Teopema Illteitnepa.

2. BeiBoz popMyITBI A71s1 KHHETUYECKOM SHEPTUH Tella, BPAIIAIOIIErocsi BOKpYT HEMOABIKHOM ocl. MOMEHT crilbl. Y paBHEHHE
JIMHAMHKH BpalaTeIbHOTO IBH)KEHHUS TBEPJIOTO Tela.

3. MoMeHT uMITynbCca U 3aKOH €T0 COXpaHEHHs. AHAJIOTHsI OCHOBHBIX BEIMYMH U ypaBHEHUH AMHAMUKH ITOCTYNATENbHOTO U
BpaIaTelbHOrO ABMKEHHH.

4. CBoOO/HBIE OCH. ' MPOCKOITBI M X IPUMEHEHHE.

Tema 3. Onpenenenne TMHAMIYECKON BSI3KOCTH XHIKOCTH MeTogoMm Crokca. JlabopaTopHas paboTa.

1. TemmmonpoBoaHOCTh. 3akoH @ypre. KoapuimeHT TermmonpoBoIHOCTH.

2. Nuddy3us. 3akon duka. Koaddument muddy3um.

3. Bazkoctb. 3akoH HetoToHa. J[MHaMuueckas BI3KOCTb.

4. BeiBoq1 pacueTHOH (hOpMYITbI AMHAMUYECKOH BSI3KOCTH JKUJIKOCTH, onpenaensieMoii MerogoM CTokca.

Tema 4. 3akoHbI TOCTOSTHHOrO TOKa. [IpaBmna Kupxroga. [IpakTudeckoe 3aHsTHE.

1. XapaKkTepuCTUKH AJIEKTPHUECKOro Toka. CTOPOHHME CHIIBI, SIICKTPONBIIKYIIAs CHIIA, HAIIPSHKEHHE.

2. 3akon OMa /17151 OJTHOPOZHOT0, HEOAHOPOJAHOI'O y4acTKa LIeNH | JJIsl 3aMKHYTOH 1enu. 3akoH OMa B quddepeHnmaibHom
dopme.

3. Pabora n MomHoCTh TOKa. 3akoH [[xoyns-Jlenna B uHTerpansHoii 1 qudpepeHnnanbHoi hopme.

4. IMpaBuna Kupxroda 1yist pa3BeTBICHHBIX 1IeNel U UX MPUMEHEHHE.

Tema 5. Onpenenenne ropu30HTAILHON COCTABIISIONIEN HATPSHKEHHOCTH MarHUTHOTO TIOJsT 3€MJIH NP OMOIIH TaHT'€HC-
Oyccomnu. Jlaboparopnas padora.

1. MarauTHoe 1oJie M ero XapaKTepUCTHKH.

2. IIpumenenue 3akona bruo-Cagapa-Jlamnaca x pacueTy MarHUTHOTO MOJISI IPSIMOT'O M KPYrOBOT'O TOKa.

3. HpI/IMepr HCITI0JIb30BaHUs MAarHUTHOI'O I10JIsA B 6I/IOJ'IOFI/II/I, BETCPUHAPUH, PACTCHUEBOJACTBC, TCXHUKE.

4. BeiBoJ1 pacueTHO# (hOpMYITbI TOPH30OHTAIBHON COCTABIISIIONICH HAMPSHKEHHOCTH MarHUTHOTO TIOJIsE 3€MITH, ONPEAENsIeMOH ¢
MIOMOIIbIO TAHT'€HC-0YCCOITH.

Tema 6. Onpenenenue JUIMHBI 3BYKOBOH BOJIHBI U CKOPOCTH 3BYKa B BO3JlyXe METOJZIOM pe3oHaHca. JlaboparopHas pabora.
1. l'apMoHHnUeckue KonebaHust ¥ UX XapaKTePUCTUKH.

2. CBoOonHbIe 3aTyXxatolme Konedanus. BeiHykJeHHbIe KoseOaHus. Pe3onaHc.

3. IIponosnbHbIE U MOTIEPEYHBIE BOJIHBL. Y paBHEHHE OEryliei BOJIHEI.

4. 3ByKkoBble BONHBL. CTos4asi BOJNHA.

Tema 7. Onpenenenue JUIMHBI CBETOBOI BOJIHBI C TIOMOILBIO TU(paKIMOHHOHN pemeTku. JlabopaTopHas paboTa.

1. DnexktpoMaruuTHbie BosHbL. VHTEpdepeHnus ceera.

2. Indpakiwus ceera. Merox 300 dpenens.

3. dudpaxims Openenst Ha KPyriaoM OTBEPCTHH U JJUCKE.

4. udpakius OpayHrodepa Ha OHOI 1enu 1 qudpaKIuOHHOM pereTKe.

Tema 8. UccnenoBanue cBoiicTB oroaniementa. JlaboparopHas padora.

1. Bueuinuit hotoad ekt u ero 3aKoHsbI.

2. YpaBuenue DiiHInTelHa uis BHeliHero ¢potodddexra. KpacHas rpanuiia, 3anuparoliee HalpsuKeHHE.

3. DKcrepuMEeHTaIbHOE OATBEP)KICHUE KBAHTOBBIX CBOICTB CBETA.

4. IMpumenenue porodddexra. PoTOINEKTPOHHBIE TPHOOPHI.

Tembl NUcbMEHHBIX padoT (3cce, pedepaThl, KypcoBble paGoThI U P.)

IlepeyeHb 3a1aHMil /1A KOHTPOJIbHBIX Pa0OT 00y4aOIIUXCS
1. PaBHOMepHOE, paBHOIIEpEMEHHOE ABIDKEHMs. CKOPOCTh, YCKOPEHHE.
2. JIBMKeHne MaTepUaIbHON TOUKH 110 OKPYKHOCTH. YTIJIOBasi CKOPOCTh U YITIOBOE yCKopeHHue. CBs3b MEXIy JTHHEHHBIMU
1 YTJIOBBIMH XapaKTEPUCTUKAMH JBIKEHHS.
3. Cuel B Mmexanuke. |, 11 u 11l 3akonsr Herorona.
4. Nmmynbe Tena. [loreHnmanbHas M KWHETHYECKAs YHEPTHS. 3aKOHBI COXPAaHEHHSI MMITYJIbCa M MEXaHHMIECKON SHEPTUH.
5. OCHOBHOM 3aKOH AMHAMUKH BPAIIATEIbHOTO JBIDKEHUS.. MOMEHT CHIIBbI, MOMEHT UMITYJIbCa. 3aKOH COXPAHEHUS
MOMEHTa HUMITYJIbCA.
6. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHIECKOW TEOPHH T'a30B. BHYTpEeHHs SHEPTHUsl naeanpHOro rasa. MomsipHas
U yZieNnbHas TEIUIOEMKOCTH.
7. T'azoBsie 3akoHbl boins-Mapuorra, ['eii-JIroccaka, Illapns. YpasHenne MenneneeBa-Knaneiipona.
8. uddyzns, TemonpoBoIHOCTD, BI3KOCTb.
9. IlepBoe n BTOpOoe Havana TEpPMOJMHAMUKH. [IpMeHeHne nepBoro Havaia TepMOANHAMUKH K H30TIPOIIECCAM.
10. Tenmooit qeuratens. Lukn Kapro. KI1/] TemmoBoro quratens. JHTPOITHS.
11. 3aK0oH coxpaHEeHHs ITEeKTpHUIecKoro 3apsiaa. 3akoH Kymona. HanpspkeHHOCTh M IOTEHIMAI 3IIEKTPOCTATHIECKOT0
nons. [IpyHIUN Cynepno3uy MIEKTPUYECKUX MOJIEH.
12. TIpoBOHUKH B 3JIEKTPHIECKOM TI0JIe. DieKTpudeckast eMkocTb. Konnencatopsl. [lapamiensHoe u mocienoBaTensHOe
COEMHEHUE KOHIEHCATOPOB.
13. TIocTOAHHBIN HIEKTPUUECKHI TOK, CHJIA U INIOTHOCTh TOKA. CTOPOHHKE CHNBL. DJIEKTPOABIKYIIAS CUNIA, HAMIPSDKEHHE,
Pa3HOCTh MOTEHIUAIIOB.
14. ConporuBneHue NpoBOAHUKOB. 3akoH OMa [uisd ydacTka nenu. 3akoH Oma 1t 3aMKHyToH nend. 3akoH Oma B
muddepenHnnansHOM BHIE.



15. Pabora n MmomHoCTh TOKa. 3akoH J[xoynsa-Jlenna. [IpaBuna Kupxroda.

16. Uuaykuus MmarauTHOro nodsi. 3akoH buo-Casapa-Jlamnaca. IlpuHuun cyneprno3unun.

17. 3akon Amnepa. Cuina B3aMMOJEHCTBUS IBYX NapaieNbHbIX TokoB. Cuia JlopeHna.

18. SIBnenue anekrpomarautHo nHAyKIMH. OnbiTel apanes. 3akon dapanes, npasuio JleHna.
19. TapMoHHYecKkre KoJaeOaHMs U BOJTHEI.

20. UnaTepdepennust oT ABYX KOI€pEHTHBIX HCTOUYHUKOB. MHTEep(depeHnus cBeTa B TOHKHX uieHKax. Kombia HeroToHa.
21. Dudpaxuus ceera. [JudpaknuonHas penierka.

22. lonsipuzanus cBeTa. 3akoH Maimtoca. 3akoH bproctepa.

23. 3aKOHBI TEIUIOBOTO U3ITy4EHHUS.

24. Buennuit poroaddexr. 3akons! porodddekra. YpaBHeHne DHIITEHHA.

25. Monens atoma 1o Pesepdopny. [Toctynarer bopa. Mozens atoma Bomopona 1o bopy.

26. AtomHoe spo. JledekT Macchl ¥ SHEPTHUS CBSI3H Sep. SInepHbIe peakiuu.

MeTtoanyeckne MaTepuaJibl, ONpee/IsIOIHe NPoLeIypPbl OLlCHUBAHMS 3HAHMH, YMEHMUIi, HABBIKOB H (1JIH) ONbITA
JAesiTeJIbHOCTH, XapaKTepPU3YIOIIMX 3Tallbl (HOPMUPOBAHUSI KOMIIETEHIUI B NIpoLiecce 0CBOeHMsI 00Pa30BATeIbHOMI
NPOrpaMMbI

KpI/ITepI/II/I OILICHKHU K 3K3aMCHY

Ornenka «oTauuHO» (86-100 OaioB) craBuTCs 0Oy4aronieMmycsi, oOHapyKHMBIIEMY CUCTEMAaTHYECKUE U TITyOOKHE 3HaHUS y1eOHO
-IIPOrpaMMHOr0 Matepuasa, yMeHus: CBO0O/IHO BBINOIHATH 3aJlaHus, TPEAYCMOTPEHHbIE IPOrPaMMOli B TUTIOBOH cHUTYaluH (C
OrpaHMYEHUEM BPEMEHH) U B HETUIIOBOM CUTYallMH, 3HAKOMCTBO C OCHOBHOM U JIONIOJIHUTEILHOM JINTEpaTYpO, YCBOCHHE
B3aMMOCBSI3M OCHOBHBIX TIOHATHI JMCIMIUIMHBI B UX 3HAYEHUH MPUOOPETAEMOM CIIEIUaIbHOCTH U MPOSIBUBLIIEMY TBOPYECKUE
CIOCOOHOCTH M CAaMOCTOSTENFHOCTD B TIpHOOpeTeHn: 3HaHUH. CTyACHT NCYepIIbIBAIOIINM 00pa30M OTBETHII Ha BOIIPOCHI
9K3aMEHAIMOHHOro Omyiera. 3aiaua penieHa npaBuiibHo, CTYIEHT ClIocO0eH 000CHOBATh BHIOPAHHBIH CIIOCO0 ¥ MOSICHUTH XOJ
pelieHus 3a1auu.

Orenka «xoporoy (71-85 6amioB) craBuTcst oOydaronieMycs, 0OHapyKHMBIIEMY TTOJIHOE 3HaHHE Y4eOHO-TTPOTPaMMHOr0
MaTepHaa, yCIelHoe BEIMOHEHNE 3aJaHNH, IPEelyCMOTPEHHBIX MPOrpaMMoOi B THITOBOM CUTYaIUH (C OrpaHUYEeHUEM
BPEMEHH), YCBOSHHE MAaTepHaIOB OCHOBHOM JIUTEPATYpPhI, PEKOMEHJOBAHHOH B IIPOrpaMMe, CIIOCOOHOCTh K CAMOCTOSITEIIBHOMY
TIOITOJIHEHUIO ¥ OOHOBIICHUIO 3HAHUIA B XOJIe JaJbHE el paboThl HaJl TUTEPaTYpO U B mpodeccuoHabHOM AesTenbHocTH. [Tpn
OTBETE Ha BOIPOCHI IK3aMEHAIIMOHHOI'0 OKJIeTa CTYJEHTOM AOIYIIEHbl HECYIIECTBEHHbIE OIMOKH. 3a/jaua pelleHa paBHiIbHO
WIN €€ PELICHUE COJEPIKaI0o HECYLIECTBEHHYIO OIIMOKY, HCTIPABIICHHYIO TIPH HABOAAIIEM BOIIPOCE 3K3aMEHaTopa.

OlrieHKa «yIOBIETBOPUTENBHOY (56-70 0aIUIoB) CTaBUTCS 00yUaromeMycs, 0OHApYKHUBIIIEMY 3HAHUE OCHOBHOT'O Y4eOHO-
IPOrpaMMHOI0 MaTepHaia B 00beMe, JOCTATOUHOM IS JalbHeHIed yueObl U MpeAcTosALIeil paboThl 10 CennaabHOCTH,
3HAKOMCTBO C OCHOBHOM JINTEPATYpOH, PEKOMEHOBAHHOM IIPOrpaMMOii, yMEHUE BBIIONHATH 3aaHUs, [IPELYCMOTPEHHBIE
nporpammoii. [1pu oTBeTe Ha IK3aMEHAIIMOHHBIC BOIPOCHI U MPH BBIMIOJIHEHUH YK3aMEHAI[OHHbBIX 3aJ[aHUi 00y4aroluics
JIOITyCKaeT IMOIPEeLIHOCTH, HO 001a1aeT HeoOXOMUMBIMH 3HAHMAMM AJIsL yCTPAaHEHHs OIIMOOK HOJ PYKOBOJCTBOM MPEnoaBaTes.
Pemenue 3agaun conepKUT OMIMOKY, HCIPABICHHYIO IPH HABOIAIIEM BOIPOCE IK3aMEHATOpaA.

OrleHKa «HEyI0BJIETBOPHUTEIHHO» (MeHee 56 0aioB) CTaBUTCS 00yUaroIeMycs, OOHApPYXHUBIIEMY MPOOEIbl B 3HAHHUIX
OCHOBHOI'0 Y4eOHO-IIPOrPaMMHOI0 MaTepHala, JOMyCTHBIIEMY IPHHIMIHATEHBIEe OIIMOKH B BHITOTHEHUH PEIYCMOTPEHHBIX
MpOrpamMMOoii 3aJaHuii, cialble MOOYKACHHS K CAMOCTOSTEIbHOW paboTe Hajl PEKOMEHIOBAHHOH OCHOBHOM JTUTEPATYPO.
OmeHKa «HeyI0BIETBOPUTEIBHO» CTABUTCS 00yJalOIIMMCs, KOTOPbIe He MOTYT IPOJO/DKUTE 00y4eHHe WIH IPUCTYIUTh K
npoeCcCHOHABHON IeATEIbHOCTH 110 OKOHYAHNH aKaJleMUH 03 TOMOIHUTENBHBIX 3aHATHI 10 COOTBETCTBYIOIIEH TUCIUILUINHE.

Kpurepun oneHku K 3a4eTy

3a4er /oreHKa «oTIuIHO» (86-100 0aioB) cTaBUTCS 00y4arOMIEMYyCs, OOHAPYKUBIIIEMY CUCTEMATHIECKUE U TIIyOOKHE 3HAHUS
y4eOHO-TIPOrpPaMMHOT0 MaTepHaa, yMEHHs: CBOOOJHO BBIIOJIHATD 3aaHusI, TIPELYCMOTPEHHBIE IPOrPaMMOM B THIIOBOH
CUTYyalllH (C OrpaHUYEHUEM BPEMEHH) M B HETHIIOBOW CHTYaIMH, 3HAKOMCTBO C OCHOBHOH U IOMTOJHUTEIHHON JINTEPATYPOH,
YCBOECHHE B3aHMOCBSI3M OCHOBHBIX MOHSTHH JUCIUILIMHBI B MX 3HAYEHUH IPHOOPETAEMON CIIEIMAIbHOCTH U IIPOSBUBIIEMY
TBOPUYECKHE CIIOCOOHOCTH M CAMOCTOSITEIBHOCTD B IPHOOPETEHUHN 3HAHUM.

3a4er /oreHKa «xopoinoy (71-85 0anioB) craBuTCst 00Oy4aromeMycs, 00HapyKHUBIIEMY TTOIHOE 3HAHHE Y4eOHO-TIPOrPaMMHOrO
MaTepHana, yCIeNIHOe BEIONHEHNE 3a1aHHUH, TPEAYCMOTPEHHBIX POrpaMMOi B TUIIOBOM CUTYaINH (C OrpaHUYIECHUEM
BPEMEHH), YCBOCHHE MaTEpHaIOB OCHOBHON JINTEPATYPbI, PEKOMEHIOBAHHOHM B IPOrpaMMe, CIIOCOOHOCTD K CAMOCTOSITEITBHOMY
TIOITOJTHEHHTO ¥ OOHOBJICHUIO 3HAHUH B XOJI€ NaNbHEHIIEH paOoTHl HaJ| TUTEPATYpOi U B IPO(ECCHOHATBEHON IS TEIFHOCTH.
3a4eT /OIeHKa «yIOBIETBOPUTENBHOY (56-70 6amioB) ctaBuTcs 0OydaromeMycs, 00HapyKHUBIIEMY 3HaHHE OCHOBHOTO Y4eOHO-
MIPOrpaMMHOI0 MaTepHuaia B 00beMe, JOCTATOYHOM IS JaTbHEHIIeH yaeObl U peacTosIeii paboThI 10 CIIEIMAIbHOCTH,
3HAKOMCTBO C OCHOBHOM JINTEPATYPOH, pEKOMEHAOBAHHOMN MPOrpaMMOid, yMEHUE BBINOJIHATD 3a/1aHUs, IPETYCMOTPEHHbBIE
MIPOrpaMMOH.

He3aueT /OleHKa «HEeYIOBJIETBOPUTENHHO» (MeHee 56 0ayuioB) cTaBUTCS 00yJalomeMycsl, 0OHAPYKUBIIEMY ITPOOEIBI B 3HAHUSX
OCHOBHOT'O y4eOHO-TIpOrpaMMHOT'O MaTepHaJa, JOMyCTUBIIEMY IPHHIMITHAIFHBIE OIIMOKK B BHITIOIHEHUH MTPEAYCMOTPEHHBIX
MIPOrpaMMOH 3aJaHui, ciaa0ble MOOYKAECHH K CAMOCTOSTEIbHON paboTe Hajl peKOMEHI0BAHHOH OCHOBHOM JTUTEPATypOH.
OreHKa «HEYy10BJIETBOPHUTEIHHO» CTABUTCS 00YUYArONIIMMCS, KOTOPBIE HE MOTYT NMPOAOIDKUTH 00yUYEHHE WU MPUCTYIIUTH K
Ipo(heCCHOHANBHOM JIEITEFHOCTH 110 OKOHYAHHUHN aKaJeMUH 0e3 JOTOTHUTENBHBIX 3aHATHIA 10 COOTBETCTBYIONIEH ANCIUTUINHE.




Ka4y€CTBO O(I)OPMJ'IGHI/IH MOSICHUTEIIEHOM 3aIIMCKH U WTIOCTPATUBHBIX MAaTCPUATIOB OTBCHUACT IMMPECABABIIACMbIM TpeGOBaHI/IHM;
OILICHKA «XOpOoLio» (71-85 63J'IJ'IOB) - OCHOBAHHEM JUIA CHUIKCHHSA OLICHKH MOXKCET CIIYXKUThb HECUCTKOC MPEACTABIICHNUC CYIITHOCTU U
PE3YIbTATOB I/ICCHC,HOBaHI/Iﬁ Ha 3alIuTe, WK 3aTPpYAHCHUSA TIPU OTBETAX HAa BOIPOCHI, NI He].'[OCTaTO‘IHBIﬁ YPOBCHb Ka4€CTBA
O(l)OpMJ'ICHI/IH TEKCTOBOI YaCTH B WTIOCTPATHUBHBIX MAaTCPUAIIOB, UJIN OTCYTCTBUEC MMOCIICIHUX

OLICHKA «yOOBJIECTBOPUTCIILHO» (56-70 62U'IJ'IOB) = JOMOJIHUTCIBPHOC CHHJKCHUC OLICHKHU MOXKCT OBITH BLI3BAHO BBIITOJIHEHHEM
pa6OTI)I HC B IIOJIHOM O6T>€M€, WU HECIIOCOOHOCTBIO CTYACHTA MPAaBUWIbHO MHTCPIPECTUPOBATH MMOTYICHHBIC PE3YIIbTAThI, UJIN
HEBCPHBIMU OTBECTAMU HAa BOIIPOCHI 110 CYIIECTBY HpOHeJ'IaHHOfI pa60TBI;

OILICHKA «HCYIOBJICTBOPUTCIIBHOY (MeHee 56 6ann013) - BBICTABJICHUE dTOU OLCHKH OCYIICCTBJIACTCA IPU HECAMOCTOATCIbHOM
BBITIOJTHCHUH pa6OTLI, Wi 1pu HECITOCOOHOCTH CTYACHTA MOACHUTH €€ OCHOBHBIC ITOJIOXKCHUA, WX B CIIy4ac (1)3J'II>CI/I(1)I/IK8.HI/II/I
PE3YIbTATOB, UJIX YCTAHOBJICHHOI'O IJIarvuara.

Kputepnn oneHUBaHUsI KOHTPOJILHON Pab0OTHI TEKYIIEro KOHTPOJIS YCIeBAeMOCTH 00yJaomuXxcs (peKoMeHayeMoe)

KOMIIIEKT KOHTPOJIBHBIX BOMPOCOB JJIsl IPOBECHHS YCTHBIX OMPOCOB

Kputepuu olieHUBaHHUS:

— MPaBUJIBHOCTH OTBETA MO COJCPIKAHUIO 3aaHus (YIUTHIBACTCS KOIUYECTBO M XapaKTep OIIMOOK MPU OTBETE);

— MOJHOTA ¥ TJIyOMHA OTBeTa (YUUTHIBACTCS KOMUYECTBO YCBOCHHBIX (DAKTOB, MOHSTHH U T.I1.);

— CO3HATEJILHOCTh OTBETA (YYUTHIBACTCS HOHUMAHUE M3J1araeMoro MaTepraa);

— JIOTHKA U3JIOKEHHUS MaTepHraia (YIUThIBACTCSI YMEHHE CTPOUTh [IEIIOCTHBIHN, MOCIE0BATEIbHBIN pacckas, IPaMOTHO

MIOJIB30BATHCS CIIELUAIBHON TEPMHUHOIOTHEN);

— HCHOJIb30BaHHUE JIOTIOJIHUTEIIBHOTO MaTepHana;

— palHOHAILHOCTH UCIIOB30BaHMsI BPEMEHH, OTBEJCHHOIO Ha 3aJaHue (He 0100pseTcs 3aTIHYTOCTh BBIONHEHHS 3a/IaHHUsI, YCTHOIO
OTBETa BO BPEMEHH, C YUETOM MHIUBHIYaIbHBIX OCOOEHHOCTEH 00yJatommxcs).

IIIxana orieHUBaHUS .

CrereHpb yIOBIETBOPEHUST KPUTEPHSIM
Bamer

JUIs ydeTa B pefiTHHTe (OlIeHKa)

86-100 6anoB OO0y4aroIuiAcst TOJTHO M apryMEHTHPOBAHO OTBEYAET M0 COAEPIKAHHIO BOIpOca (3aqaHus);

«OTJINYHO» 00HapyXHBaeT MOHUMAaHUE MaTepHaa, MOXXET 0OOCHOBATh CBOM CYXICHHS, IPHMEHHUTH 3HAHHSI
Ha MPaKTHKe, IPUBECTH HEOOXOAUMBIE IIPUMEPBI HE TONBKO 110 YIeOHHKY, HO M CAMOCTOSTEIBHO
COCTaBJICHHbIE; U3JIaraeT MaTepual MocjIeJOBaTeIbHO U IPABUIIBHO.

71-85 Gamos OOyuaromuiicss JOCTATOYHO MOJIHO U apryMEHTHPOBAHO OTBEYAET I10 COZEPIKaHHIO BOIIPOCa

«XOPOLIO» (3agaHus); oOOHapyXKMBaeT IOHUMaHUE MaTepHaa, MOXKET 0OOCHOBATh CBOM CYXKICHHUS,
HPUMEHHUTb 3HAHUS HA IPAKTHKE, IPHUBECTH HEOOXOAUMBIE IIPUMEPBI HE TOJIBKO MO Y4eOHHKY, HO
U CaMOCTOSITEIIBHO COCTaBJICHHBIC; U3JIaracT MaTepyall rocieoBarenbHo. Jomyckaer 1-2
OLIMOKH, NCHIPABJICHHBIE C TIOMOLIBIO HABOSIINX BOIPOCOB.

56-70 GamioB OO0y4arouiicss 0OHapyXKHBaeT 3HaAHHE ¥ TOHUMaHHE OCHOBHBIX IOJIOKSHUH JaHHOTO 3aJaHusI, HO
«YIIOBJIETBO-PUTEIBLHO» n37araeT MaTeprail HermoIHO U JOMYCKaeT HETOYHOCTH B ONPEACICHUH MOHSITHH WK
(G opMyITMpOBKE TPABMIT; HE YMEET JOCTATOYHO IITyOOKO M J0Ka3aTelbHO 00OCHOBATH CBOU
CY)KICHUS U PHBECTU CBOU MPHUMEPbI; H3/aracT MaTepHall HEMOCIEI0BAaTEIbHO U IOIyCKaeT

OLIMOKH.
0-55 o6amioB OOy4aronuiics 0OHapyKHBaeT He3HAHHE OTBETa Ha COOTBETCTBYIOIIEE 3a1aHue (BOIIPOC),
«HEYOBJICTBOPHUTEIHHOY JOIYCKAeT OLIMOKK B (POPMYIUPOBKE ONMPEICICHHI 1 IPABUJI, HCKAXKAIOIIIE HX CMBICI,

6ecropsJ04YHO U HEYBEPEHHO U3naraeT Marepuai. OTMevaroTcsl Takue HEOCTATKU B MIOJTOTOBKE
00yuaromerocs, KOTOphIE SBIISIOTCS CEPHE3HBIM MIPEMATCTBUEM K YCIIEITHOMY OBJIAJCHHIO
MOCIIETYIOIUM MaTEPHATIOM.




Kpurepnu oneHuBaHUs KOHTPOJIbHOH padoThI AJIsl KOHTPOJILHOI PadoThI
(0053aTeJILHO Ui JUCHHUILINH, Iie 10 YIT npeaycMoTpeHa KOHTPOIbLHAsS padoTa)

[epeuens 3aganuii A5t KOHTPOIBHOW PaOOTHI

Kpurepun oneHnBaHus:
— TIOJTHOTA PACKPBITHS TEMBI;

— TIPaBWIBHOCTH (DOPMYIHPOBKHU M UCITOIH30BAHMS TIOHATHH M KaTeropHi;
— NIPaBUJIBHOCTD BBITIONHEHNS 3a/1aHUI/ pelIeHus 3a/1a4,;
— aKKypaTHOCTb 0pOpMIICHHS PaOOTHI U JIp.

[IIkana oreHUBaHUS

Bbannst
JUTS y9eTa B peUTHHTE (OIICHKA)

CrereHb y10BIETBOPEHUST KPUTEPHSIM

86-100 GasioB
«OTJIIMYHO»

[lonHoe packpbITHE TEMBI, yKa3aHUE TOYHBIX HA3BaHUH U ONpeeIeHn i, IpaBUIbHas
(opMyITMpOBKa TIOHATHI W KaTeropuii, NpUBeAeHEI Bce HEOOXOAUMbIE (POPMYITHI,
COOTBETCTBYIOIIAs CTATHCTHKA H T.II., BCE 3aJ[aHMsI BBITTOJTHEHBI BEPHO (BCE 3aJa4M PEIICHBI
MIPaBUIIBHO), paboTa BEINTOJIHEHA aKKypaTHO, 6€3 TIOMapoK.

71-85 OamnoB HenocraTouHo moHOe packphITHE TEMBI, OJJHA-BE HECYIIECTBEHHBIE OIIMOKU B ONPEACIICHIN
«XOpPOLIO» TIOHATHIT U KATErOpHid, B HOpMyJax, CTaTHCTHYECKHX JTaHHBIX U T. I1., KAPAHHATBHO HE MEHSIOIIHE
CYTh U3JIOKCHHSI, HATMYHE HE3HAYUTEIIBHOTO KOJIMYECTBA IPAMMATHYECKIX U CTHIIHCTHYECKUX
OIIHOOK, O/IHA-/[BE HECYIIECTBEHHBIC MOrPEIIHOCTH PH BHIOIHEHUH 3aIaHUH WITH B PEIICHHSX
3anad. Pabora BBINOIHEHA aKKYPaTHO.
56-70 GamioB OTBeT oTpa)kaeT JIMIIH O0IIee HaNpaBJIeHHUE N3II0KEHHS JIEKIIMOHHOTO MaTepraia, Halniue

«YAOBJIETBO-PUTEIILHO»

OoJee IBYX HECYLIECTBEHHBIX WIH OJHONH-IBYX CYIIECTBEHHBIX OLIMOOK B ONPEIeICHUH MOHSITHI
U KaTeropuii, hopMyiax, CTaTHCTUYECKUX JAHHBIX H T. II.; OOJIBIIOE KOIMYSCTBO IPAMMATHICCKHX
U CTHJIMCTHYECKHX OLIMOOK, OJHA-JBE CYLIECTBEHHbIE OIIMOKU PH BBHINOIHEHUHN 33laHU HIN B
peleHusx 3a1a4. PaboTa BeINOIHEHa HEOPEIKHO.

0-55 ©Oamnos
«HEY/IOBJIETBOPHUTEIHHO)

OOyuarommuiicst ASMOHCTPUPYET caboe MOHUMaHKUe MPOrPaMMHOro Marepuana. Tema He
packpbITa, 6osee ABYX CYIIECTBEHHBIX OIIMOOK B ONpEICTICHUH OHATHI U KaTeropuii, B
(opMynax, CTAaTUCTUYECKUX JaHHBIX, IIPU BHITIOJIHCHUHN 3a1aHUH WIK B PELICHUSX 3a/1ad,
HaJIN4YMe rPAMMATHYECKUX Y CTHIIMCTHYECKUX OIIMOOK U JIp.

Kputepuu oneHUBaHUsI KOHTPOJILHOM PadoTHI 1JIsi NPAKTHYECKHX (1a60paTOPHBIX) padoT

Kputepnu oueHuBaHMA:

— NIPAaBWIBHOCTH BHINOJHEHNUA 331aHUS Ha IPaKTHYECKYI0/1a00paTOpHyI0 paboTy B COOTBETCTBUH C BAPUAHTOM;

— CTEIeHb YCBOCHHUS TEOPETHUECKOr0 MaTepHaa 110 TeMe IPaKTHIeCKOol /1abopaTopHOil paboTH;

— CHOCOOHOCTH IIPOAEMOHCTPHUPOBATH NPEIIOAABATENI0 HABBIKK pabOThI B MHCTPYMEHTAIBHOM MPOrpaMMHOM cpelie, a TaKKe
MIPUMEHHUTH UX K PELIEHHUIO THIIOBBIX 33/1a4, OTJIMYHBIX OT BapHaHTa 3a/1aHUs;

— Ka4eCTBO ITOJTOTOBKY OTYETA 10 IPAKTHYECKOH / 1abopaTopHOil paboTe;

— MPaBUJIBHOCTD U IOJTHOTA OTBETOB HA BOIIPOCHI MPENOAABATEN IIPH 3aLUTe pabOTHI

u IIp.

[IIkana oneHUBaHUA MIPAKTUIESCKUX 3aHATHH (J1ab0opaTopHBIX pabdor):

Bbannet
VIS ydeTa B pedTHHre (OIIeHKa)

CreneHb y0BIETBOPEHUSI KPUTEPHIM

86-100 GaiioB

BeinosHeHbI Bee 3a1aHKs IPAKTUYECKOM (J1abopaTopHOii) paboThl, 00yJarOIHIACs YeTKO 1 Oe3

«OTJINYHO» OMIMOOK OTBETUII HAa BCE KOHTPOJIBHBIE BOIIPOCHI.
71-85 OGannos BeinosHeHbI Bee 3a/1aHKs IPAKTHIECKOi (J1abopaTopHOii) paboThl; 00yJaIOIINiCsS OTBETHII Ha BCE
«XOpOILO» KOHTPOJIBHBIE BOIIPOCHI C 3aMEYAHHSAMHL.
56-70 GamioB BeinosHeHbI BCe 3a/1aHKs MPAKTUYECKOH (J1a00paTopHOii) paboThl ¢ 3aMeYaHHAMI;, 00YJAOIIUICS
«yIOBJIETBO-PUTETIHHOY OTBETWJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUaHHUIMH.
0-55 oGamnoB OOyuaromuiicss He BBITIOTHII WIH BBITIONHUII HETIPABUIBHO 3aJaHUS MPAKTUYECKON

«HEYIOBJIETBOPUTECIIBHO»

(mabopaTopHoit) paboThI; 00yJAOIIHIiCS OTBETHI HA KOHTPOJIBHBIE BOIPOCHI C OIIUOKAMHU HJIH HE
OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI.




Kpurepuu oneHuBaHus KOHTPOJIbHOI padoThl Kelic-3a1a4

3amanue (51):
Kpurepun oneHnBaHus:

- COOTBCTCTBUEC PCUHICHUA C(l)OpMyJ'H/IpOBaHHI)IM B Kelice BOIIpocaM (a[[eKBaTHOCTL np06neMe u pI)IHKy);
- OPUTMHAJIBHOCTH TOAX04a (HOBaTOpCTBO, KpCaTI/IBHOCTL);

- IPUMCHUMOCTD PCIICHUA HA ITPAKTUKE,

- FJ'Iy61/IHa HpOpa6OTKI/I HpO6J’I€MLI (O6OCHOBaHHOCTB peuICHus, HAJIMYUC aJIbTCPHATUBHBIX BApUAHTOB, IPOTrHO3UPOBAHUC
BO3MOXHBIX HpO6J'I€M, KOMIINICKCHOCTD pemeHI/m).

[IIkaa orleHUBaHMUS:

Bbannst
JUIS y9eTa B peUTHHTE (OIICHKA)

CrereHb y10BIETBOPEHUST KPUTEPHSIM

86-100 6aylI0B «OTIIMYHOY

HpeI[HO)KCHHOC peICHUE COOTBETCTBYCT ITOCTaBJICHHON B Keﬁc-3a/:[alle HpO6HeMC. 06y‘{a101u1/11?1c5{
NPUMECHSICT OpHFHHaHBHBIﬁ noAaXoJ K pEUICHUIO ITOCTaBJICHHON HpO6J'IeMI>I, JAE€MOHCTPHUPYET
BBICOKHIA YPOBEHL TCOPETHUCCKUX 3HaHI/II71, AHaJIN3 COOTBETCTBYIOIINX NCTOYHUKOB.
(DOpMyJ'II/IpOBKI/I KpaTKu, sICHbI U TOYHBI. O)KI/IZ[aeMBIC PE3yAbTaThl IPUMEHCHUS IPEATIOKEHHOT'O
peuI€Hd KOHKPETHBI, U3MEPHUMBI U 000CHOBaHBHI.

71-85 GaIoB «XOpOIIO»

TpeuioKeHHOE pElICHHEe COOTBETCTBYET MOCTABJICHHOM B Kelic-3aiaue npobieme. OOydaromuiics
MIPUMEHSET B OCHOBHOM TPaIMIIHOHHBIH MOIXO0/] C 3JIEMEHTAMH HOBATOPCTBA, YACTHIHO
TMOJIKPETUICHHBII aHAIM30M COOTBETCTBYIOIINX NCTOYHUKOB, IEMOHCTPUPYET XOPOIIHil ypOBEHB
TEOPETHIECKUX 3HaHMH. DOPMYIUPOBKH HEJOCTATOYHO KPATKH, SICHBI U TOYHBI. OKHIaeMbIC
pEe3yNIbTaThl IPUMEHEHHS PE/UIOKEHHOTO PEIICHHs TPEOYIOT UCTIPABIICHUS HE3HAUHTEBHBIX
OIINOOK.

56-70 6anIoB «yIOBICTBO-PUTEIBHO»

JleMoHCTpUpyeT cpeTHHI ypOBEHb 3HAHMUI{, yMEHHI, HABBIKOB B COOTBETCTBUH C KPUTEPUSIMHU
oreHuBanys. [IpeuiokeHHoe perieHne TpeOyeT TONOIHUTEIbHOH KOHKPeTU3aLiu 1
000CHOBaHUS, B 1IEJIOM COOTBETCTBYET IIOCTABJIEHHOMN B 3a1aue npobaeme. IIpu pemenun
MIOCTABJICHHOH NPOOJIeMbI 00yJatOIHIACS IPUMEHSET TPaJIHIIMOHHBIN MOIXO0, IEMOHCTPUPYET
TBEp/IbIe 3HAHUS 110 TIOCTaBJICHHON npobieme. [IpeiokeHHOe peleHre COAEPKUT OIHOKH,
YBEPEHHO MCIPABJIEHHbIE 110CJI€ HABOAALIMX BOIIPOCOB.

0-55 06anIoB «HEYIOBIETBOPUTEIHEHO»

Hannume rpyObIx OIIMOOK B PEIICHUH CHTYallMH, HEOHNMAaHHUE CYIIHOCTH PaccMaTpPUBACMOil
1po0JIeMbl, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB I10CIIE HABOAAIIMX BOIPOCoB. [IpemioxenHoe
pelieHne He 000CHOBAaHO U HE IPUMEHHUMO Ha TPaKTHKe




Kpurepnu oneHuBaHUs KOHTPOJIbHOI padoThI JIsl TeM IPYNIOBBIX U/WJIU HHIUBUAYAIbHBIX TBOPYECKUX

3aIaHNI/TIPOEKTOB

I'pynrioBrie TBOpUeckre 3a1aHus (IPOSKTHI):

WNupuBuayansHbIe TBOPUSCKUE 3a1aHUS (TIPOCKTHI):

Kputepuu onenuBaHus:
- AKTyaJIbHOCTb TEMBI;

- COOTBETCTBHE CO/Iep)KaHus pabOThl BHIOPaHHOM TeMaTHKE;
- COOTBETCTBHE CO/IepKaHus 1 0(hOpMIICHHS PadOThl YCTaHOBJIEHHBIM TPEOOBaHHSIM;
- 000CHOBaHHOCTH PE3YJIbTaTOB U BBHIBOJIOB, OPUTMHAIILHOCTH HJICH;

- HOBHM3HA MOJTyYECHHBIX TaHHBIX;
- JIMYHBIA BKJIA]] 00YJaIOIINXCsl;

- BOBMOXXHOCTHU NPAKTUYCCKOT'O UCIIOJIb30BaHUS MTOJTYUCHHBIX JaHHBIX.

IIIkana oneHUBaHus.

Bbannet
JUTS ydeTa B peiiTHHTe (OIleHKa)

CreneHp yIOBICTBOPEHUS KPUTEPUAM

86-100 6aJIoB «OTIUUHON

Pabora nemMoHCTpUpyeT TOYHOE OHMMAaHHe 3a/laHus. Bce MaTepralibl HIMEIOT HEMOCPECTBEHHOE
OTHOIIIEHNE K TeMe; HICTOYHHUKH LUTHUPYIOTCS TPAaBIIIBHO. Pe3ynbTaThl paboThI IIPeCcTaBIeHbI
YeTKO U JIOTMYHO, MHPOpMAaNsi TOUYHA U OTpeakTupoBaHa. Pabora otimyaercs sipkoit
HMHJIMBUAYaIGHOCTBIO M BRIPAXKAET TOUKY 3pEHHsI 00yJaloIerocs.

71-85 0GaoB «XOpOIIO»

TTomumo MaTepruajIoB, UMEIOIIUX HEMTOCPEACTBEHHOC OTHOILIEHUE K TEME, BKIIIOYAaIOTCA
HEKOTOpPbIC MaTEPpHaJIbl, HE UMEIOIINUE OTHOIICHUE K Heﬁ; HCIOJIB3YETCA OrpaHUYCHHOC
KOJIMYECTBO UCTOYHUKOB. He Best I/IH(I)OpMaHI/IH B34Ta U3 NTOCTOBEPHBIX UCTOYHUKOB; 4aCTh
I/IH(bOpMaLH/II/I HETOYHA WJIN HE UMECT IPSIMOI0 OTHOLICHUS K TEME. He)lOCTaTO‘[HO BBIpa>XKCHa
cOOCTBEHHAs TIO3UILIM U OLICHKA I/IH(i)OpMaLII/II/I.

56-70 06aIoB «yIOBIETBO-PUTEIHHO

Yactb MaTepuajioB HE UMEET HETIOCPEACTBEHHOI'O OTHOLICHUS K TEME, UCIIOIB3YETCA 2-3
HCTOYHHKA. ,Z[enaerc;{ ciabast omnbITKa IMpOoaHAJIU3UPOBATH I/IH(I)OpMaL[I/I}O. MaTepHan JIOTHUYECKH
HE BBICTPOCH U I10J1aH BHEIIHE HETIPUBJIEKATEIBHO, HE Ja€TCA YETKOIro OTBETA Ha IIOCTABJIECHHBIC
BOIIPOCHI. Her KPpUTUYCCKOI'O B3IJIs11a Ha l'[pO6J'ICMy.

0-55 GanIoB «HEYIOBICTBOPUTEIHHOY

Bosnbie nosaoBuHbI MaTepuajioB HE UMEET HETIOCPEACTBEHHOI'O OTHOLICHUS K TEME, UCIIOIb3YETCA
OIIMH UCTOYHUK. He nenaercs monbiTka IMpOoaHAJIU3NPOBATH m—x(bopMaumo. MaTepI/Ia.n JIOTHYECKH
HE BBICTPOCH U IOJaH BHEIIHE HENPUBJICKATECIbHO, HE JAa€TCA OTBETA HA IIOCTABJICHHBIC BOIIPOCHI.

MU3MEHEHUA U TOINIOJIHEHU A

BenomocTts n3mMenenuit

Bung o6HOBIEHHI
1/

Conepxanne n3meHenuit, BHocuMbix B OITOIT OO0OcHOBaHNE U3MEHEHUI
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