NPUJIOXEHUE A _
®OH/J OUEHOYHbBIX MATEPUAJIOB UISI TIPOMEXKYTOYHOU ATTECTAIIUA
O ANCHUIITIMHE «®u3unka»

1. Ilepeuensv oyenounvix cpeocme 0ia KOMRemeHyuil, hopmupyemuix 6 pe3yiomame 0C60€HUS
OUCHUNTTUHDL

. Cnoco0
Kox koHTpOIMpYyeMOii KOMIIETEHIMHU OueHouyHoe cpeacTBO
OLleHNBaHUSA
Kommekt
OIIK-1: CnocobeH pemiats 3aa4u
o KOHTPOJIUPYFOITUX
Ipo(heCCUOHATLHOM e TeIbHOCTH HA OCHOBE
MaTepuaioB s
UCIIONb30BaHUS TEOPETHUECKUX U
3auer; 3K3aMeH 3a4yeTa; KOMILJIEKT
MPAKTUYECKUX OCHOB €CTECTBEHHBIX U
KOHTPOJIUPYIOLTUX
TEXHUUYECKUX HAYK, a TAK)KE MaTEMaTHUYECKOTO
MaTepHuasoB s
amnmapara
JK3aMeHa

2. Onucanue nokxazamenei u Kpumepuee O0OuUeHueanHun Komnememmﬁ, onucanHue uiKan
OUECHUBAHUA

OneHuBaemMble KOMIIETEHIMHU IIPEJCTaBlIeHbl B pasneie «llepedyeHb MmiIaHUpyeMBIX pe3yJIbTaTOB
o0y4eHusl MO JUCLUIUIMHE, COOTHECEHHbIX C MHAMKATOpaMH JOCTH)KEHMsS KOMIIETeHLHUN» paldoueit
IIPOrpaMMbl JUCLUIUINHBI « DU3UKa».

[Ipu oueHnBanuu cHOPMHUPOBAHHOCTU KOMIIETEHIMI MO AucUUIUIMHE «DPU3MKa» HCIIOJIb3YyeTCs
100-6anpHas mkana.

Kpurepuii Ouenka mo 100- Ouenka no
0aJUIBHOM IIKAJIe | TPAAUIMOHHOM IIKaJjIe
CryneHT 0OCBOWII M3y4YaeMblil MaTepHal 75-100 Omauyno

(OCHOBHOI U AOTIOJIHUTENBHBIN ), CHCTEMHO
Y TPaMOTHO HM3J1araeT ero, OCylIeCTBIISET
MOJIHOE U TIPABUJILHOE BBITOJTHEHUE
3a/IaHA B COOTBETCTBHUH C UHIUKATOPaMHU
TOCTHKEHHSI KOMITIETEHITUH, CIIOCOOEH
OTBETHUTH Ha JIOTIOJTHUTEIIbHBIC BOITPOCHI.

CryneHT ocBOMIJ U3y4YaeMblii MaTepual, 50-74 Xopowio
OCYIIECTBIISCT BHINOJHEHUE 33JaHUIT B
COOTBETCTBUH C UHIUKATOPaAMH
JOCTIDKEHUST KOMIIETEHITHIH ¢
HENPUHIMITHAIBHBIMU OLIHOKaMHU.

CTyZIeHT IEMOHCTPUPYET OCBOCHHE TOJIBKO 25-49 Yooenemsopumenvho
OCHOBHOI'O MaTtcpuaja, Mnpu BbIIIOJIHCHUN
3aJJaHUI B COOTBETCTBUU C MHAUKATOPAMHU
JOCTUKCHUS KOMHGTGHL{I/If/’I A0IyCKaceT
OTJICJIbHBIE OIIMOKH, HE CIIOCOOCH
CUCTCMATU3UPOBATL MAaTCPUAIL U ACIIATh
BBIBOJIBI.

CTyzneHT He OCBOWIJI OCHOBHOE COZEpKaHHE <25 HeyoosnemseopumenvHo
U3y4aeMoro Marepuaia, 3a1aHus B
COOTBCTCTBUH C MHAUKATOpaAMU
JOCTHKEHHSI KOMIIETEHIIUI HE BBIITOJHEHbI
HWJIW BBIIOJHCHBI HCBCPHO.




3. Tunogvle KOHMPOIbHbBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HEOOX00UMble 011 OUEHKU YPOGHA
docmudiceHus KOMRemeHyull 8 COOMEEMCMEUU ¢ UHOUKAMOPAMU

1. DOM-puzuxa-C

Komnerenuus NuaukaTop 10CTHKEHUSI KOMIIETEHUMHU
OIIK-1 Crmocoben pemiath 3amaun npodeccuonanpuoit | OINK-1.2 [Ipumensier TEOPETUYECKUE u
JeITeIbHOCTH Ha OCHOBE UCTIONB30BAHUS | MPAKTHYCCKUEC OCHOBBI €CTECTBCHHBIX u

TCOPCTUYCCKUX U MPAKTUICCKUX OCHOB €CTECTBECHHLIX U | TEXHUYCCKUX HayK JJIsL peuaicHus 3aJa4
TCXHUYCCKUX HAYK, d TAKIKEC MATCMATUYCCKOI'0 arimapara HpO(I)CCCI/IOHaHLHOI\/‘I JACATCIBbHOCTHU

OU3BUKA
08.03.01 «CTpouTeabCcTBO» (17151 Beex nmpodueii)
NEPEYEHL BOPOCOB U IEMOHCTPALHUOHHBIE 3AJTAHUS

2 cemecTp

Kunemaruka MOCTYMATCIIBHOIO U BpalIaTCIIbHOTO JBHAKCHHUA.

JluHaMHKa MOCTYMAaTeIbHOTO ABUKEHUsA. CHIIbl B MEXAHHKE.
JluHamuka BpaniaTenbHOrO ABMKEHUS TBEPIOTO TENA.
3aKOHBI COXPaHEHMS IHEPIHU, UMITYJIECA, MOMEHTA UMITYJIbCA.

AR WNR

. MOJ[CKyJ[Hp]lO'KHlle'l‘l/l‘leCKﬂH TEOpUs HICAJIbHBIX Ta30B. Ypam[elme COCTOSAHHA HOCAIBHOI'O
raza. 3akoH Makcgrenia o pacnpeacJeHil MOJICKY/T HIACAJIbHOT'O I'a3a Mo CKOPOCTAM.

6. Tepmoaunamuka. 3akoHbl TepmoarHaMuky. ksl KIT/I TerioBsix JBurareneii.

7. Dnextpocratuueckoe mnoje B Bakyyme. [lpumHnmm cynepnosumuu. Teopema ['aycca ms
AIEKTPOCTATHUECKOTO IO/ B BAKYYME.

8. I[Hf—)J'IEKTpHKH U MMPOBOAHHKH B JJICKTPHYCCKOM IIOJIC. BHCPFHH ICKTPOCTATHYECKOr'O ITOJIA.

9. [locrosHHEIH nekTpuyeckuil Tok. PaboTa 1 MOLIHOCTE MIEKTPUUECKOro ToKa. 3akoH Jkoys-
Jlenua. TTpaBuna Kupxroda.

3 cemecTp
10. MaruuTHoe nosne B Bakyyme. [IpuHIMn cymeprno3unun MarHMTHBIX noneil. Cuna JlopeHna u

cuna Amnepa. Teopema ["aycca n11st MarHHTHOTO OIS B BaKyyME.

11. MarHutHOe noJie B BEIIECTBE. JJIEKTpOMarHuTHas HHAYKUUA. CaMOMHAYKUHS. DHEPrus
MarHUTHOTO TTOJISI.

12. Teopus Makceenna Juis 3yekTpoMarHWTHOro nonsa. CHerema ypaBHeHWH Makcgenna B
UHTErpanbHol u audpepeHIHanbHON Gopme.

13. CroOojHbIe, 3aTyXaOUIUE U BBIHYKJIEHHBIE KONeOaHus. DIeKTPOMAarHUTHbIE BOJIHBIL. DHEPrus 1
HMITYJILC DJICKTPOMArHUTHOrO 1mojst. Bextop Ymosa-llolintunra.

14. Unrepdepennus u audpakiiusa CBETOBEIX BOJIH. [Ju(pakioHHas pelierka.

15. lMonspuzanusa csera. 3akon Mamoca. 3akon bpiocrepa. Ilornomenue u aucriepcusi BOJH.
HopmanbHas 1 aHoMasbHas AUCIEPCH.

16. KsanTOBas CBOHCTBa 9JEKTPOMArHHTHOIO H3JIyY€HHA. 3aKOHBI TEIUIOBOTO H3ITy4CHHUS.
®otordpdekt. Dotousr. [lapnenue crera. Dppext Komnrona.

17. DnemeHTh aTOMHOM (U3MKN M KBaHTOBOW MexaHukM. [loctynater bopa. ['unotesa ne bpoiins.
[Mpununn wHeonpenenenHoctu. YpaBHenue Ilpeaunrepa. IlpaBuna orbopa ans KBaHTOBBIX
11epexo0/10B.

18. DnemeHThl snepHON (U3MKH: COCTaB M  XapakKTEPUCTHKH aTOMHOro sapa. Bujbl
panMOAaKTHBHOTO  W3MYy4YCHWA.  SlaepHble  peakuMu.  DJIEMEHTapHbIE  YacTUIbL.  TUMBI
B3aUMOJCHCTBHS.



OIIK-1: Cnocoben pemarth 3ajaun  npodeccHOHAILHON JIEATEJILHOCTH HA  OCHOBE
HCIOJIL30BAHHUA TCOPETHYCCKHX H NPAKTHYECCKHX OCHOB €CTECTBCHHLIX H TEXHHYECKHX HAYK,
a TARMKE MaTEMaTHYeCKOIro annmapara
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VrjoBoe IepeMelleHe Tela MEeHsercs ¢ TedeHdeM Bpemenu t no saxony @ =(2t°-2t+5) (paag). Onpenenuts

YTIOBOE YCKOPEHHE TENd.
Ha pucynke npuseaen rpad)uk 3aBUCHMOCTH CHIIBL, I€HCTBYIOLIEH Ha Teno, OT BpeMenu. Onpeaenuts H3MeHeHne
HMITYJIBCA TENA 34 NEPBBIE 2 CEeKYH/bI IBHKEHHS.
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Kunernueckas JHeprusi paBHOMEPHO BpAalIAKOMIECrOCs liapa ¢ YraoBol ckopocteio 4 pan/c pasma 40 k.
OnpeaennTs MOMEHT HMITYJIbCA 3TOTO LIAPa.
JlenKHEK Maccoi 75 Kr cnyckaercst ¢ ropel BLICOTOH 18 M H npoeskaeT 1o rOPH30HTAILHOMN JIBDKHE 10 OCTAHOBKH
100 m. OmpesienuTs CHIly TPEHHS CKOJILXKEHHS 110 FOPH30HTANILHONH TOBEPXHOCTH, CHHTAS, HTO MO CKJIOHY I'OPbI
JBLKHUK CKONB3UT Ge3 TPeHusL.
Yenopek Bpaimaercs Ha ckambe JKyKoOBCKOTO ¢ yriioBoil ckopocteio 1 pan/c. Tlpu rtom cymmapHbiii MOMEHT
uaepin 4 kr-m°. YesoBeK MepexouT GIKe K IEHTPY, TAaK 9TO MOMEHT MHEPIHH yMCHBIIACTCA 10 2 KI M.
OnpenennTs, 4eMy CTAHET PABHOH YITI0Bas CKOPOCTb BPaLLEHHA.
B Tpex oJMHAKOBBEIX COCYJaX HAXOIUTCH OJHHAKOBOE KOIHYecTBO rasa, npuueMm T;>T,>T; Onpepenurs kaxas
KpuBasi OyJer ONUCLIBATE pacipelieieHue ckopocTeil Moekyl B cocyie ¢ reMmneparypoil Ty.

fiv) ! 5

Wneanbublii ra3 nocTOAHHON MacChl, HAXOIAMIMICA B IIWIHHAPE, TEPEXOTHT U3 OJHOTO COCTOSAHHS B IPYroe, Tak
YTO JaBIEHHE BO3pacTaeT B 3 pasa, a o0beM yMeHBIIaeTes B 2 pa3a. B HauamkHOM COCTOSHWHM TEMMEpaTypa papHa
300 K. Onpenenuts KOHEYHYH TEMIIEPaTypy rasa.

Ilpn Temnepatype 200 K nanbonee BepoATHas cKOpocTh MoJekyn paBHa 300 m/c. OmpenenuTe CpemHIOR
apuMETHICCKYIO CKOPOCTh MOJICKYJ ra3a npu Temmneparype 800 K.

10 Monb Mea’mhLHOTO OJHOATOMHOTO Tasa MpH MOCTOAHHOM MARTEHHH HATrpemH Tak, 4T0 ero TeMmepaTypa
naMennnack Ha 50 K, OnpenenuTs KOJMIECTRO TETNOTH, MOABEAEHHOE K TA3Y.

HWjeanbHas TenaoBas MalliHa 3a WHKI coeepiuaeT padoty 500 [ 1 0TAaeT XOMOAHIBHIKY KOJTHYECTBO TEIUIOTH,
pasHoe 200 [Ix. Onpenenuts KITJ1 rennosoii MmalnHeL

DACKTPHYECKOE MOJIE CO3AAHO ABYMA TOMCHUHBIMHU 3apanaMu ¢y = +q u (2 = +2¢. OnpenenuTs HaNpPsSKECHHOCTE K
MOTCHIOHAI MOJIA B TOYKC A.

-
v

A
@O

MeTanaudyeckuii map UMeeT 3MeKTpHuecKuii 3apan q, paguyc mapa 10 cM. HanpskeHHOCTh 3MIeKTPHIECKOTO Mo
Ha paccTosiHUM =10 cM OT MOBEPXHOCTH BHe mapa papHa E=20 B/m. Ompenennts 3HaYeHHs HAIPsKEHHOCTH E;
IMEKTPHUYECKOTO MO Ha PACCTOAHHH =5 CM OT HeHTpa mapa.

KoHnaeHcaTop ¢ JM3IEKTPHKOM C OTHOCHTENBHOH IHMAIEKTPHYECKON TNPOHHLIAEMOCTBIO 6 NpPHCOENHHEH K
HUCTOYHHKY TOKA. JHEpPrHs 3JIeKTPHYECKOro Mojs JToro KoHieHcatopa pasHa 32 [Ixk. Onpenenutsh DHEprHio
SNMEKTPHYECKOTO TTOJIA KOHACHCATOPA MOCIe YAAICHHA JHIICKTPHEA.

OJC barapeun npeacraBileHHON Ha pucyHke — 5 B, ee Buyrpenne conporusienue 1 Om. Ilpu conporusnenun
peocrata R;1=4 OM HiealbHEIH BOJLTMETp nokaszbiBaeT 4 B. ITpH KaKOM CONPOTHBIEHHH peocTaTa R; ueanbHbIH
BOJLTMETP nokaxker 3 B?

Pesucropsl conporusienneM R;=100 Om u R;=90 Om BKIIOYEHBI MapajiielibHO B ceTh. OnpeleluTs, Kakoe
KOJIMYECTBO TEIJIOTH! BHIAETHTCS B pe3ucTope R,, ecnu B pesucrope R; Beinenuiocsk 10 k/x Tennots?
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Ha PHUCYHKE [/I306pa}K8Hbl CCUCHHA [BYX TNapaJlIeIBHBIX ]'[pSIMOIIHHeI‘:IHbIX JJIHUHHBIX  TPOBOAHHKOB C
IMPOTHBOMOJIOMKHO HaANpapiCHHEIMH TOKaMH, ]'[pH‘-IéM |1=2|z. OHpCﬂeﬂHTb Ha KakOM YYacTKC HWHIYKIIHA

MArHMTHOI'O IOJIA paBHa HYIIKD,
! I
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B marautHOe mnoue HCpl‘lCH,ElP[KyJ']HpHCI JIMHHAM MAarHHTHOMH HHAYKIHH ¢ OJMHAKOBBIMH CKOpOCTﬂMH BJICTCIIH
IpoToH H ¢-4acTuua. OnpelenuTbh BO CKOJNBKO pa3 pagiyc TPAacKTOPHH (L-4acTHIbl Oyner Oonblie panuyca
TPaeKTOPHH IPOTOHA.

BeprukansHas pamka mnomainsio 200 eM® mmeer 100 BHTKOB M BpALIAETCS B OJHOPOJHOM TOPH30HTAIEHOM
MAarHUTHOM Tone ¢ uHnaykiueii 4 Tn. Ock BpameHds TeprneHInKyIspHa JTHHASM MAarHUTHOH WHIYKIHMH MOJs,
mMakcuManbsHaa DJ1C HHAYKIHMH, BO3HHKaIOMaA B paMke pasHa 62,8 B. Onpenenuts nepron oGpalieHns paMKH.
Ha pucyHke npejcTaBieHbl rpaduku, OTpakaiolide XapakTep 3aBHCHMOCTH BEJTWYHHBI HAMAarHHYEHHOCTH J
BellecTBa (0 MOMYJIO) OT HANPHKEHHOCTH MarHWTHOTO TonAa H. YkakuTe 3aBHCHMOCTB, COOTBETCTBYIOILYIO
(beppoMarHeTHKaM.
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VYpaBHeHHE TapMOHHYECKHX Kojebanuii MatepuansHoil Touku y=0,2sin5t (8 CH). Onpenenuts MakcHMaibHOE
yeKopenne Konebmonieiica TouKH.
Ha pucynke nokazana opUeHTalHsA BEKTOPOB HANPSKEHHOCTH MIEKTPHYECKOTO ( E ) 1 MAarHUTHOIO ( H ) nonei B
HNMEKTPOMArHHTHOH BosiHe. OnpefendTh HanpapieHHe BEKTOpa MIOTHOCTH TTOTOKA JHEPTHH 3IEKTPOMATHHTHOTO
nous (Bekrop YmMosa-IloliHTHHTA).
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Ha mnoBepXHOCTHL CTEKJIAa C I[0Ka3aTelieM MpeioMieHus Ng,=1,7 HaHeceHa TOHKAas IUIGHKA C [OKa3zaTeleM
npenomicHus N,=1,5. Ha rueHky no Hopman K Hel nanaer cer ¢ idHOi BoiHbl D00 M. Onpeneinuts npu
KaKOi MHHUMAJIBHOI TOIIHHE TJIeHKa OyaeT "npocsensiomei" ?

Onpenenuts 00LICE YHCIO MAKCHMYMOB, KOTOPOC HacT AH(ppakiHOHHAs permerka ¢ noctosnHoil 10 MM u
OCBELICHHAs MOHOXPOMATHYECKHM CBETOM ¢ JUTHHOH BonHEl 480 HM.

TIpu najieHHH cBETa H3 BO3/yXa HA JAHUIICKTPHK OTPAKCHHLIH Y4 MONHOCTEIO TONAPH30BaH, YO NPeJoMIeHHS
paeeH 300. OnpenenuTs yrom najeHus Jyqa.

Ha pHcyHKe MMoKa3aHbl KPHUBLIE 3aBUCUMOCTH CICKTPATILHOM MJIOTHOCTH YHEPreTHYECKOH CBETUMOCTH abCoIIOTHO
YEPHOrO Tela OT JIMHBL BOJIHBI TIPH pasHeIX Temneparypax. KpuBag | COOTBETCTBYET CHEKTPY H3IIyYEHMS
abcomoTHo depHoro Tema mpu Temmepatype 2000 K. Onpemenuts, Kakoit Temneparype (B K) cooTBercTByeT
KpuBas 27

P

500 2000 2

W3onuporanHas MeTauiMueckas MIacTHHKA HENpepsIBHO OCBEIIAeTCs CBETOM C JUTHHOH BomHbI 450 Hm. B
pesyasrate doroadderra, oHa 3apsxaercs go norerunana 0,76 B. Onpenennts padoTy BBIXOJA IEKTPOHOB M3
MeTasa.

B onwite J[l3Buccona u Jlmkepmepa wuccrnemoBanack anQpakmus 3JEKTPOHOB, MHPOMICANINX YCKOPAIOIIEE
HaMpsKeHHe, HA MHKPOKpucTamne Hukens. OnpeaennTs, Kak M3MEHHTCS JUTHHA BOMHBEI e Bpoiins snexrpona,
€CIIM YCKOPSIOLLEE HAIPSKeHHE YMEHbLINTE B 8 pas.
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Ha pucyHke mpencTaBieHa IuarpaMma 3HEPTeTHUECKMX YpPOBHeH atoma Bomopoma. IlpH kKakoMm mepexone
TPOMCXOINT MOTIOIEHHE (POTOHA ¢ HaHOOMIbIIEH JacToTOH?
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MMonoxkcHue mbUMHKH Maccoit 1-10° e onpeaesieHo ¢ HeonpeaeincHHocTer 0,1 MM, Onpepenuts
HCOTPEACICHHOCTE CKOpOoCcTH AV,

[Neproa monypacnaga pagHoakTHBHOTO seMeHTa 3 yaca. OmpeacauTs 4epe3 CKOIBKO BPEMCHH pacmaactesa 75%
pamTMoaKTHBHBEIX aTOMOB?

HeobxoguMo 3KCIOEPHMEHTANBHO H3YUHTH 3aBHCHMOCTE YCKOpPEHHs OpyCKa, CKOMNB3SAIMIETO MO INEpOXOBATOM
HAKITOHHOH TOBEPXHOCTH, OT KOI(pHIMEHTa TPeHMS Mex Iy OpyCKOM M MIocKOCTRI0. Ha Beex mpescTarIeHHBIX
pHCYHKax M — macca Opycka, @ — yroJl HakJIOHAa MIOCKOCTH K TOPH30HTY, W — KO3((HIHEHT TpeHHs MeKIy
OpYCKOM H MIOCKOCThI0. Kakue JBe YCTaAHOBKH CIIEAyeT HCIOIb30BaTh JAIA MPOBEICHHUA TAKOTO HCCICI0BaHHA?
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Ha PHUCYHKE IIpHBEICHA CXeMa BHBKT‘pH‘IeCKOﬁ LETTH. Ol'lpe,ﬂeJ'II/ITe NOoKa3aHug BOJBTMETPAa M MNOrpPEHIHOCTH
H3IMEPEHHA, NOJaras, 4To OHa paBHA NOJNO0BHHE LEeHBl HAUHMEHBLIICTO ACJICHUA BOJILTMETPA.
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DnexTpHyeckas CXeMa COCTOHT H3 MCTOYHHMKA TOKA, MICAbHOIO aMIepMeTpa M BONBTMETPA, a TakKe ABYX
pesuctopos. [Tokasanua npubopos NpHBeaeHBI Ha pucyHKe. OnpenenuTs cuy Toka (B CH), mpoTekalomylo yepes
pesucrop Nel.
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4. Daiin u/unu BT3 ¢ noaHbIM KOMIIEKMOM OYEHOUHBIX MAMEPUATLO8 NPULASAEICAL.



