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@oH/1 OLIEHOYHBIX CPEACTB ISl IPOBEACHHS IIPOMEKYTOYHOM aTTeCTAIlMH 00Y-
YAIOMIMXCS 10 TUCIUIUIMHE SIBISICTCS YacThio (MPUIIOKEHHEM) K pabodei mporpamme
JTUCIMIUTAHBI. DOHJ OIEHOYHBIX CPEACTB JUISl MMPOBEICHUS MPOMEKYTOYHOW aTTeCcTa-
UK 00YYaIONTUXCs TI0 TUCIUILIMHE pa3padoTaH B COOTBETCTBHUH C OOIIEH 4acThio (DOH-
Jla OIICHOYHBIX CPEJCTB JIJIS POBEICHUS MPOMEKYTOYHON aTTECTAIlMA OCHOBHOW 00pa-
30BaTEJIBLHON MPOTPaMMBI, KOTOpasi yCTAaHABJIMBACT CHCTEMY OIICHMBAHUS PE3YJIbTATOB
NPOMEKYTOYHOM aTTECTAIlMM W KPUTECPHH BBICTABICHUS OLECHOK. MOHJI OLEHOYHBIX
CPECTB JIJIsl TPOBEJCHUS MPOMEKYTOYHOU aTTECTAIMU OOYYAIOUIUXCS 10 JUCIUTUTHHE
yCTaHABJIMBAET (OPMBI M MPOIEAYPHl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKY-
TOYHOMW aTTECTAIlMU O0YYArOIIUXCS MO TUCIIUILIHHE.

1. IlepeyeHb KOHTPOJMPYEMBIX Pe3yJbTATOB O0y4YeHHMsl 1O AUCHHUILIMHE,
00beKThbI OLICHUBAHNSA U BU/IbI KOHTPOJIA

Cornacno PITJ[ ocBoeHne yuyeOHOTO Marepuaia JUCHUILUIMHBI 3alJIAHUPOBAHO B
TEUEeHHE OHOTO cemecTpa (3-To cemecTpa y4eOHOTo IuTaHa O4HOM (HOpMbI OOYUECHHS,;
4-ro ceMecTpa y4eOHOTO TUIaHa OYHO-3a04HOM (hopMbl 00ydeHust). B cemectpe mpeny-
CMOTPEHBI ayJIUTOPHBIE JEKIIMOHHBIE U MPAKTUYECKUE 3aHATHUS, & TAKXKE CAMOCTOATEINb-
Has paboTa cTyaeHTOB. B pamkax ocBoeHUs! yueOHOTO MaTepuana JUCHUILIMHBI POopMU-
PYIOTCS KOMITOHEHTBI KOMIIETCHITUN 3Hamb, yMems, 61adems, ykazanabie B PI1JI, koTo-
pBI€ BBICTYNAIOT B KAU€CTBE KOHTPOJIMPYEMBIX PE3YJIbTAaTOB OOYUYEHHS MO TUCLUIUINHE
(Tabm. 1.1).

KoHTposnb ypOBHSI yCBOEHHBIX 3HAHWM, OCBOCHHBIX YMEHUN U IMPUOOPETECHHBIX
BJIQJICHUN OCYILIECTBISIETCSI B paMKax TEKYLIETro, pyOeKHOTO U MPOMEXKYTOUYHOTO KOH-
TPOJIS MPU M3YYEHUM TEOPETUYECKOIO Marepuaia, 3alluTe MPAaKTUYECKUX 3aHATUN U
3aueTa. Buasl KOHTpoIs cBeeHbI B Ta0muiy 1.1.

Tabnuma 1.1. IlepeyeHb KOHTPOIUPYEMBIX PEIYABTATOB O0YyUEHHUS MOAUCLIUIIUHE

Bua koHTpOJIs

Texkymmi Py0exHbIi Hrorosbii

KonTposmmpyembie pe3yabTarbl 00y4eHust 1o

aucuunnne (3YBbI) TO oIl KP 3auér

YcBoeHHDBIE 3HAHUSA

3.1 3HaThb OCHOBHBIE (U3MYECKHUE SBICHUSA U TO KP B
OCHOBHbBIE 3aKOHBI (PU3UKU, TPAHUIIBI UX TPUMeE-
HUMOCTH, BO3MOXHOCTHU HCIIOJIb30BAaHUS B IIpaK-
TUYECKUX MPHIIOKEHUSIX

3.2 3HaTh METOJBI perIeHus pU3NUECKUX 3a1ad, TO KP B
BaXHBIX JIJIS1 TEXHUUECKUX MPHUIIOKEHUHN
3.3 3HaTh OCHOBHBIE NTPUEMBI U TEXHOJOTUU pa- TO KP TB

0O0THI ¢ Pa3IMYHBIMU BUJAMHU HHPOPMAIIH

OcBoeHHBIC YMEHHS

Y.1 YMeTh HCIONB30BaTh OCHOBHBIC TMOHSTHS, OI13 KP 113
3aKOHBI U MOJEeNu (U3UKH, ONEpUPOBATH HMHU 1-9
JUI PEUICHUs TPUKIATHBIX 3a1ad, MPOBOJHUTH
MOUCK W CHCTEMaTHU3allii0 COOTBETCTBYIOILEH
nH(pOopMalnu;

Y.2 VYMerb NOpUMEHSTb MeTOAbl  (HU3UKO- OIT3 KP 113




MaTE€MaTU4YeCKOro aHalh3a i1 pELICHUs IpHU- 1-9
KJIAJHBIX 3aJa4, UCIIOJIb30BaTh aJCKBATHBIE MeE-
TOJBI (PU3NYECKOTO U MATEMATUYECKOTO MOjIe-
JUPOBAHUA U pacyera C MPUMEHEHUEM IIPO-
I'PAMMHBIX CPEACTB

IIpnoOperenHblie BaajeHust

B.1 Biagers HaBBIKAMH MCIIOJIL30BAHUSI OCHOB- OII3 KP 113
HBIX 001epU3NIECKNX 3aKOHOB U MPUHITUIIOB B 1-9
BXHEHUINIUX TMPAKTUYCCKUX MPUIOKECHHIX, Me-
TOJAMH PEIICHUS TUITOBBIX 3a7a4

B.2BnaneTbHaBbIKAMH HCIIONIL30BAHUS METOIOB OII3 KP 113
(U3UYECKOTO U MAaTEMaTUYECKOTO0 MOJIEITHUPOBa- 1-9
HUS B MHXKCHEPHOW MpaKTUKE, aHAlM3a U WH-
TEPIPETUPOBAHUSI €T0 PE3YJIHTATOB, B TOM YHC-
JIeC WCIOB30BAaHUEM TMPUKIATHBIX IPOTpaMM-
HBIX CPEICTB

C — cobecedosanue no meme; TO —meopemuueckuii onpoc, K3 — xomnnexcnoe 3adanue (unou-
sudyanvroe 3adanue);, OII3 — omuem no npaxmuueckomy 3ansamuio; KP —konmponvnas paboma; TB —
meopemuyeckuti gonpoc, 113 — npakmuueckoe 3a0anue.

HTOroBoii OLIEHKON AOCTHXKEHUS PE3yIbTaTOB OOYyUEHHUs MO AUCLMUILINHE SIBIIS-
€TCsl IPOMEKYTOUYHAs aTTecTalus B GopMe 3adeTa, MIPOBOAUMAS C YUYETOM pe3yIbTaTOB
TEKYLIEro U pyOeKHOTO KOHTPOJIS.

2. Buibl KOHTPOJIsl, TUIIOBbIe KOHTPOJIbHbIE 3aJaHUS U IIKAJbl OLlEHUBAHUS

pe3yJibTaTOB 00y4YeHMsI

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH UMEET 1EIbI0 00ecTieYeHnEe MaKCUMaIbHOM
s dexkTUBHOCTH yueOHOTro Mpoliecca, YIpaBJIeHUe MpoleccoM GOpMUPOBaHUS 3a7aH-
HBIX KOMIETEHIIMN 00y4aeMbIX, TTOBBIIIEHNE MOTUBAIIMH K yueOe U MpeaycMaTpuBaeT
OLICHMBAHMUE XOJ]a OCBOEHUS NUCHUIUIMHBL. B coorBeTcTBUM ¢ [lonoxxeHneM o mpose-
JIEHUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM arrectanuu oOydaro-
IIMXCS TT0 00pa30BaTEeNIbHBIM MPOrpaMMaM BBICHIET0 00pa30BaHUs — IMporpaMMamM Oa-
KanaBpuara, cnenuannrera u marucrparypsl B IITHUITY npenycmoTpensl cienyronue
BU/IbI ¥ TIEPUOIMYHOCTH TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH 00YJarOITUXCs:

- BXOJHOW KOHTPOJIb, MPOBEpPKA UCXOAHOTO YPOBHS IMOJTOTOBIICHHOCTH OOyuae-
MOI'O M €r0 COOTBETCTBUS MPEIbIBISIEMbIM TPEOOBAHUSAM JIJISI U3YUYEHUS] JAHHOW JHC-
ITUTITAHBL,

- TEKYUIMHA KOHTPOJIb YCBOEHHUs MaTepuaia (YpOBHS OCBOCHMS KOMIIOHEHTa
«3HATh» 3aJJaHHBIX KOMIETEHIIMI) Ha KaKJIOM TPYNIIOBOM 3aHSATUM U KOHTPOJb IMOCE-
IIAEMOCTH JICKIIMOHHBIX 3aHSITHM;

- TPOMEXKYTOUHBIH M PyOEKHBIN KOHTPOJH OCBOEHHUS OOy4aeMBbIMH OTACIIbHBIX
KOMIIOHEHTOB «3HATh», «yMETh» 3aJIaHHBIX KOMIETEHIU MYyTeM KOMIIbIOTEPHOTO WJIU
0JIaHOYHOTO TECTUPOBAHMS, KOHTPOJILHBIX OMPOCOB, KOHTPOJBHBIX PaOOT (MHIWBUIY-
QIBHBIX JOMAIIHUX 3aJIaHUii), 3aIUTHl OTYETOB IO JTAOOPATOPHBIM U MPAKTHUYECKUM
pabotam, pedepatoB, Icce U T.1I.

Py0GexxHbIli KOHTPOJIb TIO TUCHUILIMHE MTPOBOJIUTCA HA CIEIYIONIEH Heaene mocie
MPOXOXKICHUS MOAYJS AUCUUIUIMHBI, a TPOMEXYTOUHBI — BO BpPEMSI KaxJOro KOH-
TPOJILHOTO MEPOTPUITHUSI BHYTPU MOJYJICH TUCITUTLIUHBI;




- MEKCECCUOHHAs aTTeCTalys, EAMHOBPEMEHHOE MOJABEACHUE UTOTOB TEKYIIEN YC-
IIEBAEMOCTH HE MEHEE OJHOI'O pa3a B CEMECTpP IO BCEM IUCLUIUIMHAM Ui KaKJIOIO
HaIlpaBJIeHUs OJATOTOBKH (CIIELHAIIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUMU.

2.1. Tekyuiuii KOHTPOJIb YCBOEHHsI MaTepuaJia

Tekymmii KOHTPOJIL YCBOEHHUsI MaTepuana B (popme cobecemoBaHHUS WU BBIOO-
POYHOTO TEOPETUIECKOTO OMPOCa CTYICHTOB MPOBOIUTCS MO KXKIOU TeMe. Pe3ynbrarhl
1o 4-0aJTbHON IIKaJie OICHUBAHKSI 3aHOCATCS B KHIDKKY IPETOAaBaTessl U YIUThIBa-
IOTCSl B BUJIC HHTETPAJIbHOM OIICHKH TPH MPOBEACHUN TPOMEKYTOTHON aTTeCTallny.

2.2. PyOexkHbIi KOHTPOJIb

PyOexHbII KOHTPOJb [1JIs1 KOMIJIEKCHOTO OLIEHWBAaHUS YCBOEHHBIX 3HAHUMU, OCBO-
CHHBIX YMEHUN U NMPUOOpPETeHHBIX BiajieHuil (Tadn. 1.1) B ¢opme 3ammuThl mpakTUye-
CKUX 3aHATHIA U PYyOEKHBIX KOHTPOJBHBIX PadOT

2.2.1. 3amuTa NpaKTHYeCKUX 3aHATHIA

Bcero 3amnanupoBano 9 mpakTudeckux 3aHATHI. TUITOBBIE TEMbI TPAKTUIECCKUX
3aHsTUN ipuBeneHsbl B PI1/I.

3amuTa NpakTUYECKUX 3aHATUN TPOBOAMTCSA MHIAUBUIYATbHO KaXKJIbIM CTYICH-
TOM WJIM TPYIIONW CTYJICHTOB. THIOBBIC IIKajla U KPUTEPUU OLICHKU MPUBEACHBI B 00-
nieit vactu @OC oOpa3oBaTeIbHON TPOTPAMMBI.

2.2.3. PyOe:xHasi KOHTpPOJIbHasA padoTa

3amanupoBaHo 6 pyOexHbIX KOHTpoJbHBIX padoT (KP) nmociie ocBoenus ctyneH-
Tamu pazaenoB nucuuruinHel. [lepBas KP 1 - «Mexanukay, Bropast KP 2 - «KoneGanus
1 BosiHbY, TpeThbst KP 3 «Craructuueckas pusuka u repMoaruHaMukay, yersepras KP 4
«INEKTPOCTATUKA U TOCTOSIHHBIM 3JEKTpUYeCcKuid TOk», msatas KP 5 «Marnetuzmy,
mectas KP 6 «kKBanToBas usnkay.
TunoBble 1IKaJIa U KPUTEPUH OLIEHKU MpuBeneHbl B o0mel yactu POC ob6pazo-
BaTEJIbBHOM ITPOTPAMMBI.

Tunosblie 3apanus nepsoii KP:

1. B "penscoTpoHe", WK SJEKTPOMArHUTHOM MYIIIKE, CHAPS Pa3rOHAETCS MarHUT-
HbIM mojieM. KakoBa oJpKHA OBITH JUTHHA PA3TOHHOTO y4acTKa "pelbcoTpoHa', 4TOObI
cHapsin 3a t = 0,01 ¢ pasronscs 10 ckopoctu V = 8 km/c? Cunrtasi CHily MarHUTHOTO
BO3JICMCTBUS HA CHAPSIT IOCTOSIHHOM, ONPEIeIUTh, BO CKOJIBKO pa3 OHA MPEBBIIIAECT BEC
CHapsiJia Ha TOBEPXHOCTH 3eMJIH.

2. CkopocCTh IIapuKa, Majarollero BHU3 B TVIMIIEPUHE, MEHSETCS CO BPEMEHEM II0
3aKoHy V = Vo(1-€'™), rae V, = 6,1 cm/c; a = 140 ¢*. OnpenenuTs MWIOTHOCTH LTAPUKA
Pu, €cM u3BecTHO: 1) uepe3 t = 0,01 ¢ mocne Hayana IBUKEHUS CUJIA BA3KOTO TPEHHS
0 MOJYJII0 B 3 paza 00Jibllie paBHOJICUCTBYIOLIEH BCEX CUJI, TPUJIOKEHHBIX K IIapu-

Ky; 2) IUIOTHOCTb TIHIepHHa paBHa o = 1,25-10% kr/m’.



3. Cuna compoTuBIEHUS, ACUCTBYIOIIAs Ha IMy3bIPEeK Mapa, MOJHUMAIOIIMICS B
KUAKOCTH, onpenenserca no ¢popmyne Crokca F. = 67R7nv, rae R - paguyc my3bipbka;
77 - KOO(QPUIUEHT BSI3KOCTH KUIKOCTH; V - CKOPOCTb JIBUYKEHUS Iy3blpbKa. OnpenennuThb
KOA(PGUIIUEHT BA3KOCTU KUAKOCTU, eciai R = 3 MM, a CKOpOCTh JABMXKEHHUS Iy3bIpbKa
noctossHHa 1 paBHa V = 0,02 M/c. [ImoTHOCTh Mapa cuuTaTh MPEHEOPEKUMO MAJIOH IO
CPABHEHHIO C TUIOTHOCTBIO KHIKOCTH fy = 1 T/cMm’.

Tunoswbie 3aganus Bropoii KP:

1. IlIapuk maccer M = 0,6 Kr, MOABEIICHHBIN K CIIUPAILHON MPYKUHE )KECTKOCTBIO K
= 30 H/m, coBepiaet 3atyxaroiue koyebanus. Jlorapudpmuueckuii JeKpeMeHT 3aTyxa-
Hus A = 0,01. Onpenenuts Bpems t, 32 KOTOpOE aMIUIUTYJa KOJIeOaHU YMEHBIIUTCS B M
= 3 pa3a u uucio kosebanuil N mapuka 3a 3To Bpems.

2. lllapuk maccoit m = 20 T 3aKpeIuieH Ha cepeArHEe TOPU30HTAIBHO HATSIHYTOU
crpyHnsl uHOM | = 1,5 M. Haliti nepuon 7 ManbIX BEpTHKAILHBIX KOJICOAHUH IIapHKa.
HaTskeHne cTpyHBI CUMTATh MOCTOSTHHBIM U paBHbIM F = 8 H. BiusiHuem cuiibl Tsxec
peHeopeyb.

3. Jocka ¢ nexaiyM Ha Heil OpyCKOM COBEPIIAET TOPU30HTATbHBIE TAPMOHHYECKHE
Kojebanus ¢ amrmumtygor A = 15 cm. Onpenenuts KodQPUIMEHT TpEeHUsS [ MEXIY
JIOCKOM U OpYCKOM, eciii OpYCOK HauyMHAET CKOJIB3UTh IO JIOCKE, KOT/la €€ Mepuoj Ko-
sebaHuii cranoBuTcs MeHbIe 7' = 2,0 c.

4. llentp macc ¢pU3MUECKOro MasiTHUKA YCTAaHOBJICH HaJl TOUKOW mojaBeca. Bo3Bpa-
[asiCh K IOJIOKEHHUIO YCTOMYMBOIO PAaBHOBECHS, MAaSTHUK IMPOXOJUT €ro C YIJIOBOU
ckopocThio ® = 10 pan/c. Haittu nepuoa T Maibix KojieGaHUM 3TOr0 MasTHUKA.

5. MexaHnyeckuil OCHMIUISATOP COBEpLIAET TAPMOHUYECKUE KOJIeOaHUsl BIOJIBOCH
OX. Ero nomnas sneprust W = 8 Mx/J[x, MmakcumanpsHas cwia Fm = 0,6 MH, neprop ko-
nebanuit 7 = 4 ¢, HauanpHas ¢aza ¢ = n/3. HanucaTte ypaBHeHUE KoJieOaHUN OCUUILIIS-
TOpAa.

Tunosble 3ananus Tperbeid KP:

1.0Ompenenuth MIOTHOCTh M KOHIIEHTPAIMIO HU3KOTEMIIEPATypHOW a30THOM Ijia3-
MBI, €CJIM AaTOMApHasi KOHIIEHTPAIHs na=2-1018 M'g, a CTEINEHb JUCCOLMALIMM I1JIa3MBbl O =
80%.

2. Ompenenuth MOJSPHYIO MacCy BBICOKOTEMIIEPATypHOTO CBEPXIPOBOIHUKA
RbCs,Cso, CHHTE3UPYEMOro IMyTEM JICTHPOBAHHUSA CPEPUUCCKUX MOJICKYJISPHBIX KpH-
ctaiuioB (ymiepeHa Cgp aTOMaMU MIEIOYHBIX MEeTAIIIOB. OTIpeieTuTh Maccy MOBEPXHO-
CTHOTO CBEPXIPOBOJAIIErO CIIOS MIOMANbI0 | MM® M TONIIMHOM 3,5 HM, CUMTAsl qua-
METp OJHOU KpHcTATMIecKor cdepsl 0,7 HM.

3. OnpenenuTh KOHIIEHTPAIMIO aTOMOB, CPABHUTH 0ObEMHYIO TJIOTHOCThH BEIIECTBA
B 000J10YKe U B 00BEME OJTHOTO MOJEKYIISIPHOTO C(HepUIECKOTO KpucTamwia GyiepeHa
Ceo. Tommmuna cepuueckort obonouku dymiepeHa pasHa 0,1 HM, paauyc MOJEKYIIbI
Ceo paBen 0,357 aHm.

Tunosbie 3aganus yerseproit KP:
1. OnpenenuTh B KaKUX JHana3oHax MOXKET U3MEHSITHCS YACIbHOE CONMPOTUBIICHUE
YTJIEPOAHBIX HAHOTPYOOK, €CIU MPU U3MEPEHUU COMPOTHUBJIEHUS HAHOTPYOOK JUAMET-
poMm ot 1,4 1o 50 M u aiuHOM oT 1 10 5 MKM, OBLJIO TIOJYYE€HO OJMHAKOBOE 3HaYe-
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Hue, paBHoe R=12,9 kOM. PaccuuTaTh cuily TOKa B HAHOTpYOKE C MUHMUMAJIBHOW IPO-
BOJIMMOCTBIO, €CJIM IPeieNibHAas JIOTHOCTh TOKA COCTAaBIISET jmax:107 Alem?.

2. BonashpamoBasi HUTh AJICKTPUICCKON JTAMITOYKH HAKaJIWBaHWS UMEET B HAKaJICH-
HOM cocrosiaun Temmeparypy t° = 2300 °C. KakoBa IIOTHOCTH | U cuiia Toka |, mpoTe-
KaroImero mo HutH, eciu e quametp d = 20 mxm, mmHa | = 0,5 M, a HanpsbkeHUe Ha
aut U = 200 B? YiensHoe compoTusieHue Bonbdpama mpu 0 °C pasro po = 5,5-10°
OM-M, TeMIIepaTypHblii ko3dduiment conporusienns o = 4,6-10° K,

3. Cuna Toka B 3iekTpoayre miasMoTpoHa paBHa 200 A. Jlns co3manus 3ddexra
CKaHUPYIOIIETO BO3JCUCTBUA TUTA3MEHHOW JYyTW HAa MOBEPXHOCTh MaTepwalia Ha AYTY
BO3/ICHCTBYIOT TONEPEYHBIM MAarHUTHBIM TIOJIEM, M3MEHSIONUMCS 0 3aKOHY
B=Bg-sin(2z1t), B;=0,02 Tu, v=50 I't. OnpeneauTs cpeaHee 3HaAUYCHHE MOMYIIS OTKJIO-
HSIOIIEH CUJIBI B pacyeTe Ha €IUHUILY JJIAHBI TYTH.

Tunosbie 3aganus naroi KP:

1. Cuna toka B 3nekTpoayre riazmorpoHa pasHa 200 A. Jlnsa co3nanus sddekra
CKaHHUPYIOLIEr0 BO3JEHCTBUS IJA3MEHHOW AYTdM Ha MOBEPXHOCTh Marepuana Ha JAyry
BO3JICHCTBYIOT IIOMEPEYHBIM MAarHUTHBIM TOJIEM, HW3MEHSAIOUNIMMCA [0 3aKOHY
B=Bg-sin(2z1t), B;=0,02 Tu, v=50 I't. Onpeneants cpeaHee 3HaAYCHHE MOMYJIS OTKJIO-
HAIOIIEH CUJIBI B pacueTe Ha €AMHUILY JJIUHBI TyTH.

2. llenb mepeMeHHOTO TOKa 00pa3oBaHa MOCIEAOBATEIbHBIM COCAMHEHUEM aKTHB-
HOI'O COIPOTHUBJIECHUS R =800 Om, uaaykruBHocty L= 1,27 I'un u emxoctu  C=
1,59 mx®. Ha 3axxumbl nogano Hamnpspbkenne U = 127 B ¢ wactoroit v = 50 I'u. Haiitu
JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA lyg¢, CABHI (a3 MEXITy TOKOM M HAlPSOKCHHEM, a
TaK)K€ MOUTHOCTb, BBIJEISIOULYIOCS B LIETIH.

3. 'eneparop pagroBOSIH COCTOMT M3 KOHJEHCATOpa W KATYIIKH WHAYKTUBHOCTH.
Ilomaps MIACTHH KoHaeHcaTopa S = 0,025 M°, paccTosiHue MekIy muracTiHamu d = 1
MM, JUAJIEKTPUYECKasi MPOHUIIAEMOCTh ANAIEKTpUKa & = 4. OnpeaenuTh AJIMHY BOJTHBI
A, U3ITy4aeMyI0 T€eHepaToOpOM, €ClIi U3BECTHO, YTO MPU U3MEHEHUHU Toka Ha 2 A 32 0,5 ¢
B KaTyIlIKE€ MHIYUUPYETCs 3.1.C. paBHas | mMB.

4. OnpenenuTe IIUHY SJIEKTPOMAarHUTHON BOJIHBI B BAKyyMe, Ha KOTOPYIO HaCTPOCH
KOJIeOaTEeIbHEIH KOHTYP, €CIIM MAaKCHMAIIbHbIH 3apsi KOHAeHcaTopa (n = 2-10° Ki, a
MaKcUMalbHas cujia Toka B KOHType |, =1 A. Onpenenure Hanps>keHUE HA KOHJIEHCA-
TOPE B MOMEHT, KOTJIa SHEPTUsi MArHUTHOIO MOJIsI COCTaBISAET 75% OT €€ MakCuMalbHO-
ro sHageHus. MHIYKTHBHOCTH KOHTYypa paHa L = 2:107 Th.

Tunossie 3aganus wecroi KP:

1. KonneHTparys 3JeKTPOHOB B IIJIa3MEHHOM JyTe ne:101g M, Onpenenute IauHY
BOJIHEI ¢ BpOiiist [Is SIEKTPOHOB, €CIM IUIOTHOCTh TOKa B mayre cocraBiser 2-10°
AM.

2. DHeprust npotoHoB, yckopsiembix B BAK (bonbmom Anponnom Komnaiigepe,
LIEPH, Xenera), moxeT gocturatek 7 ToB. Onpenenauts aauHy BOJHBI 1¢ bpoitis A
JIJISl TAKUX POTOHOB.

3. [IpoTOH ABMKETCSI CO CKOPOCThIO paBHOU 99,99975% oT ckopocTu cBeTa B Ba-
kyyme. C Kakoil TOUHOCTBIO MOKET OBITh OIpeiesieHa KOOpInHaTa TPOTOHA?



4. B mpoextupyemom MexayHapoanom iuHeiiHOM Koutaraepe (ILC, Linac) cgo-
KyCHUPOBaHHBIN My4OK MO3UTPOHOB C 3Heprueit £=250 ['3B Oynet npencraBisaTs co0oit
IUIOCKYIO JIEHTY JIMHOM 640 HM. VMcnosib3ys COOTHOLIEHNE HEONPEIEIEHHOCTEH, O1e-
HUTbH HEONPEIEIEHHOCTh SHEPTHH MO3UTPOHOB B ITyUKE.

2.3. IlpomexxyTouHasi arrecTanusi (MTOroBbIii KOHTPOJIb)

Jlomyck K TMPOMEXKYTOYHOM aTTeCTallMi OCYIIECTBIISIETCS MO pe3yibTaTam Te-
KyIIETO U pyOEKHOTO KOHTPOJS. YCIOBHUSIMHU JOMYCKa SIBIISIIOTCS yCIICIIHAs 3alluTa
BCEX MPAKTHUYECKUX 3aHITHI U MOJOKUTENbHAS MHTErpajibHasl OlIEHKA 0 pe3yibTaTam
TEKYIIEro U PyOeKHOTO KOHTPOJISL.

2.3.1. Ilpoueaypa npomMe:KyTOYHOI aTTecTalMu 0e3 J0NMOJTHUTEILHOIO aTTe-
CTAIMOHHOI0 UCTIBITAHUS

[TpomexxyTouHasi arTecTaiusi mpoBoaUTCs B (popme 3auera. 3a4eT MO AUCIHILIU-
HE OCHOBBIBAETCSl HA pe3yJbTaTaxX BBIMOIHEHUS MPEABIAYIINX WHIUBUIYAIbHBIX 3a]1a-
HUW CTYJEHTA [0 JAHHOW AUCLIUILINHE.

Kpurepuu BbIBEIEHUSI HTOTOBOM OIIEHKH 332 KOMIIOHEHTBI KOMIIETEHIIUI MPHU MPO-
BEJICHUU MMPOMEXKYTOYHOM aTTecTalMy B BUJE 3a4eTa npuBeaeHbl B oomei yactu ®@OC
00pa3oBaTeIbHON MTPOTPaMMBI.

2.3.2. Ilpoueaypa npoMe:KyTOYHON aTTeCcTAlMU € NMPOBeeHUEM aTTeCTAlM-
OHHOI'0 MCIIBITAHUA

B otnenpHBIX ciyyasx (HampuMmep, B ciydae TepearTecTallid JUCIUILTAHBI)
IIPOMEKYTOYHAS aTTeCTalys B BUAE 3a4€Ta I10 JUCLHUIIIMHE MOXKET ITPOBOAUTHCS € MIPO-
BE/JICHUEM aTTECTAllMOHHOIO UCIIBITAHUS 10 OmiieTaM. buiier comep XUt TeopeTuueckue
Bonpocel (TB) g npoBepku yCBOEHHBIX 3HaHUH, npaktudeckue 3aganus (113) ans
IPOBEPKU OCBOCHHBIX YMEHHMI M KoMIulekcHble 3afaHus (K3) mist KOHTposdst ypoBHS
NPUOOPETEHHBIX BIIAJICHUN BCEX 3asBICHHBIX KOMIIETEHIUH.

buner dbopmupyercs Takum 006pa3zom, YTOOBI B HETO IMOMAIX BOMPOCH! U MpaK-
TUYECKHUE 3aJlaHus, KOHTPOJUPYIOIIKUE YPOBEHb C(HPOPMUPOBAHHOCTU 6ceX 3asIBICHHBIX
KOMITETEHLIH.

2.3.2.1. TunoBble BONPOCHI M 3aJaHUA /IJIs1 324€Ta MO JUCIUITHHE
TunoBbie BONPOCHI 11l KOHTPOJISI YCBOCHHBIX 3HAHMIA:
CrannoHapHO€ TeYEHUE UACATBHON KUIAKOCTH.
Ypasuenue bepnyiuu.
VYupyrue HanpspkeHus U geQopMari.
KunemaTnueckoe onmcaHue ABUKEHUS KUIAKOCTH.
Bekropasie nosst. 110TOk v HUpKyIIAus BEKTOPHOTO TTOJIS.
VYpaBHEHUs IBUKEHUS U PABHOBECHS KUJKOCTH.
OHeprus ynpyrux aedopMaiuii TBEpIOro Teia.
3aKOH rapMOHMYECKUX KOoJieOaHUM; uX u300paxkeHue Ha rpadukax U BEKTOPHBIX
JquarpaMmax.
9. Cnoxenue konedanuii. Paznoxenue u cuHTe3 KojaeOaHui, MOHITHE O CIEKTPE
KOJIeOaHMIA.
10.Casizannble konebanus. KommiekcHas oopma npeacTaBiaeHus FTaApMOHUYECKUX
KOJIeOaHMIA.
11.YpaBHeHUE UIC€UTHHOTO OCIIUJUIATOPA U €r0 PeIICHHUE.

ONokRwDE



12.CBoOoaHbIe 3aTyXaronue KoueOaHus OCIULIATOPA C TOTEPSIMHU.

13.Beinyxaennble kojaebanus. Pe3onanc.

14. HopmaiibHbIE MOJIbI CBSI3aHHBIX OCLIMJIISITOPOB.

15.Bpemst ycTaHOBIIEHUS BBIHYKJIEHHBIX KOJIEOAHHUI U €r0 CBA3b C JOOPOTHOCTHIO

OCLIHJIISATOpA.

16.SBnenus nepenoca. Juddysus, TemionpoBoHOCTb, BHYTPEHHEE TPEHUE.

17.Yucno cTONKHOBEHUH U JAJIMHA CBOOOIHOTO ITpodera MOJIeKyIl UIealbHOTO Ta3a.

18.Omnupuyeckue ypaBHeHus nepeHoca. Ocmoc. [Ipumenenune ocMoca B mpou3s-
BOJICTBE.

19.TepmonnekTpuueckue siBlieHus. TepMOIJIEKTPOHHAS IMUCCHS U KOHTAKTHBIE SIB-
JICHUS: TEPMODJICKTPOHHAS IMUCCHS U €€ MpaKTHuecKoe mpuMeHenre. KontakT-
Hasl pa3HOCTh NOTEHIIMANIOB. 3aKoH Boubra.

20.TepmonnektpuuecTtBo. SABnenue [lenpthe n ToMcoHa. [IpuMeHeHE KOHTAKTHBIX
SBJICHUM.

21 Knaccudukanus maraeTukoB. @eppomarnetusm. [Ipumenenue peppo- u dpeppu-
MarHeTukoB. HoBbIe MarHUTHBIE MaTEpPHAIIBI.

22.BeKTop HAMarHUYEHHOCTH U €0 CBS3b C MIIOTHOCTHIO MOJIEKYISPHBIX TOKOB.

23.BonHOBOE ypaBHEHHE TSI SJIEKTPOMArHUTHOTO TIOJISL.

24 Nznyuenue Harpetbix Ten. CreKTpaabHble XapaKTEPUCTUKH TEIIOBOTO U3IyYe-
HUS.

25.3akonbl Kupxroda, Credana-bonbuimana u Buna. I'nnotesa [1nanka.

26.KBaHTOBOE 00BSICHEHNE 3aKOHOB TEIJIOBOIO U3ITyYEHUSI.

27.0Omnsit bore.

28.9ddext Komnrona.

29.JIBu>keHre AJIEKTPOHOB B MEPUOIUYECKOM T0JI€ KpUCTaJIA.

30.CTpykTypa 30H B METaJIaX, MOTYIIPOBOTHUKAX U JTUIICKTPHKAX.

31.Cob6cTBeHHAs U TPUMECHAS TPOBOAUMOCTD TIOTYTIPOBOTHUKOB.

32.YpoBeHb @epMu B YHCTHIX U IPUMECHBIX TTOTYTIPOBOTHUKAX.

33.3anmparomuii coii B MOJIyIpOBOTHUKAX.

34. TemnepaTypHasi 3aBUCUMOCTH MPOBOJJUMOCTH TIOTYTIPOBOTHUKOB.

35.D0TONPOBOAUMOCTH MOTYITPOBOTHUKOB.

36.IIporiecchl reHepanu U peKOMOUHAIIMK HOCUTEIEH 3apsa.

37.2ddexT Xona B MeTaiiaX U MOJTYNPOBOTHUKAX.

38.05eMeHThl KBAHTOBOW TEOPUU METAJIJIOB.

39.TpaH3UCTOPHI.

TunoBble mMpakTHYecKHe 3aJaHUS I KOHTPOJISI OCBOCHHBIX YMeHMil M
NMPUOOPETEHHBIX BJIAJECHUMN:

1. C moMotip0 peHTTEHOBCKOTO JIa3epa, pacioyIoKEHHOTO Ha KpyroBout opoute H =
150 kM, TpeOyeTcsi YHUUTOKUTh KPhUIATYIO pakeTy JIUHOU | = 5 M, IBMXKyIIyrocs ro-
PHU30HTAIBHO co ckopocThio V = 300 m/c Ha BeicoTe h = 15 M. Kakoe paccrosiHue mpo-
JIETUT PakeTa 3a MPOMEXYTOK BpEMEHU MexAy "BoicTpenioM’ u ee nopaxkenuem? Cie-
JyeT JI1 BBOJUTH YIPEKICHHUE B HAIIPABJICHUE JTa3epHOTO JTyya?

2. TpaeKTOpHs JBIKEHUS TOUKH 3a1acTCsi ypaBHEHMsME X = At n y = Bt?, rne A = 3
m/c; B =1 m/c’. OmpenenuTh yroia Mex /Iy MOTHBIM W HOPMAIbHBIM YCKOPEHHSIMH B MO-



MEHT BpeMeHu t = 2 ¢, Kkorja paanyc KpuBH3HBI TpaekTopuu paBeH R = 21 m. Hauep-
TUTh TPACKTOPHUIO 3a EPBBIE IBE CEKYH bl JBUKCHHUSI.

3. TpaekTopus IBIKESHUS TOYKH 3aJIaeTCs ypaBHEHUSAMHU X = A €0S at m Yy = B sin
at, tie A=B=1m = 2nc". HauepTuth TPACKTOPHIO JBIKCHHS M HANTH YCKOpe-
HUE, C KOTOPBIM JIBUKETCA TOUKA.

4. Teno 6pomureHo ¢ Boicotsl H=10 M BBepx mox yriaom a=30° kK Topu30HTY C Ha-
YJaJlbHOM CKOpPOCTBIO V=20 M/c. 3amucaTh ypaBHEHUE TPACKTOPUU TeNla U ONPEIEITUTh
e KpUBU3HY 4epe3 t=4 C mocie Hayayia JBUKEHUS.

5. B "penbcoTpone", WM 31EKTPOMATrHUTHOM MyIIKE, CHAPSAJ pa3rOHSAETCS MarHUT-
HbIM TIosieM. KakoBa J0JbKHA OBITh JJIMHA Pa3TOHHOTO y4yacTka "penbcoTpoHa', 4ToObI
cHapsina 3a t = 0,01 ¢ pasronsics 10 ckopoctu V = 8 km/c? Cunrtasi CHily MarHUTHOTO
BO3JICHCTBHSI HA CHApsJ NOCTOSHHOM, ONPEAEINTh, BO CKOJIBKO Pa3 OHa MPEBBIIIAET BEC
CHaps1/1a Ha MOBEPXHOCTU 3EMIIN.

6. CkopocTh mIapuka, Majgaroniero BHU3 B TIIHIIEPUHE, MEHSIETCS CO BPEMEHEM II0
3aKoHy V = Vo(1-€™), rme v, = 6,1 cM/c; a = 140 ¢*. Onpenenurth IOTHOCTH MIAPHKA
Pu, €CM u3BecTHO: 1) wepe3 t = 0,01 ¢ mocne Hayana JIBMXKEHUS CHJIa BSI3KOTO TPECHHS
0 MOAYJIO B 3 pa3za 0oJblIe PaBHOAECUCTBYIOIIEH BCEX CUII, MPUIIOKEHHBIX K IIAapHU-
Ky; 2) IUIOTHOCTb TIHIepHHa paBHa or = 1,25-10% kr/m’.

7. Cuna compoTUBIICHHMS], JIEUCTBYIOIIAs HA IY3bIPEK Iapa, MOJHUMAIOIIUICS B
KUIKOCTH, onpenensiercs o dopmyne Ctokca F. = 67Rnv, rae R - panuyc my3bIpbKa;
77 - KO3 HUITMEHT BSI3KOCTH KUAKOCTH; V - CKOPOCTb JIBHXKEHUS My3bIpbka. OnpeaeanThb
KO3 PUITMEHT BA3KOCTH KHUIKOCTH, €Ci R = 3 MM, a CKOPOCTb JBM)KCHHS ITy3bIpbKa
noctossHHa 1 paBHa V = 0,02 M/c. [InmoTHOCTh Mapa cuuTath NPEHEOPEKUMO MaJION IO
CPABHEHHIO C TUIOTHOCTBIO KHAKOCTH fy = 1 T/cM’.

8. IIpoBonoka BeAEpKUBaET Tpy3 Maccod M;=110 Kr mpu BepTHKATHHOM MOIBEME
€ro C HEKOTOPBIM YCKOPEHUEM U TPy3 Maccoi M, = 690 Kr 1pu OMyCKaHUU €ro ¢ TAKUM
XKe Mo MOAyJo yckopeHueM. KakoBa MakcuMainbHasi Macca rpys3a, KOTOPbIM CMOMKET
BBIJIEPKaTh 3Ta MIPOBOJIOKA, €CJIM MOJJHUMATh €r0 C MOCTOSHHOW CKOPOCThIO?

9. ATner packpyuuBaeT MoJIOT (IIap maccol M = 7 Kr, IPUBS3aHHBIA K TPOCY)
TaK, 4TO IIap JABMKETCS MO OKPYKHOCTU paauycoM R = 1 M, a myTh, NpoilIcHHBIN I11a-
POM BO BpeMsi pACKPYTKH, PACTET B COOTBETCTBUM C ypaBHeHHeM S = Bt+Ct’, rme B
=4 m/c; C =2 m/c”. Tpoc BeLIepX)mBaeT Harpy3Kky F, = 14 kH. Kakoii 3amac mpodro-
CTH UMEET TPOC B MOMEHT OpOoCKa MOJIOTA, €C/IM MPOAOJIKUTENBHOCTh PACKPYTKH t = 4
c?

10. MammHa ATBy/a, peacTaBisonas co0oi CHCTeMy U3 JIByX Tell MaccaMu My U
M, , COEMHEHHBIX HEBECOMOW HUTHIO, MEPEKUHYTON Yepe3 HEBECOMBIM OJIOK, MOXET
ObITh MCIOJIb30BaHa JIJIsl B3BEIIMBaHUs Tesl. OnpenenuTh Maccy Tena Mp , €clid Telo
Maccoul M, = 2 KI IBMKETCS BHU3 C yCKOpeHueM a = 1,4 m/c.

11. Ha mpsMONMHEWHO NBYIKYIIIEECS CO CKOPOCTHIO V=5 M/C TeI0 Maccol M=2 Kr
JIEUCTBYET B HANpAaBICHUU JIBIDKCHMsI yObIBaromias mo BpemeHu cuna F=Fq-At, rnoe
Fo=5 H, 4=2,5 H/c. KakoB OyaeT UuMITyJIbC TeJia 10 OKOHYAHUU JCHCTBUS CUITBI?

12. OnauM U3 IBWKUTEIEH KOCMUYECKUX KOpadJiei MOKeT OBbITh "cBeTOBOM mapyc"
- 3epKajbHas IUICHKA, MOJIy4arolllas UMITyJIbC MpU NaJeHUU Ha Hee cBeTa. HavanbHas
CKOpOCTb Kopalbist paBHa Vi = 7,9 km/c (mepBasi KOCMHUYECKasi), KOHEUYHAs CKOPOCTh
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paBHa v, = 11,2 xM/c (BTOpass kocmudeckasi). Ckoibko ()OTOHOB (YacTHUI[ CBETA)
JIOJKHO OTPa3uThes OT "CBETOBOTO mapyca', eciu: 1) cBet majnaet Ha "mapyc' mo HOp-
Maiu; 2) Macca kopabas ¢ "napycom" m = 500 T; 3) macca poToHa My = 0,5:10% xr?

13. Kakoil uMnynbC MOJYYUT MOKOSAIIUNCS SJIEKTPOH MPHU MOMaJaHUU B HETO )~
KBaHTa, ecIi: 1) Macca maparomero »ksanta My = 3,3-10° kr; 2) macca paccessHHOrO
y~KBaHTa M, = 0,71-10'30 KT; 3) yroJl MeX/ly HanpaBJICHUsIMHU JABKCHHS MaaloIero u
paccessHHOTO  )~KBaHTOB paBeH 4= 90°?

14. ®oToH najaeT mo HOpPMAJIM Ha METAJUIMYECKYIO TJIACTUHKY U B pe3yibTaTe ¢o-
To3((ekTa BHIOMBAET M3 HEE AJIEKTPOH, NBIXKYUIUMHCSA 1O HOPMalIW B HAMpaBIICHUU,
MPOTUBOIIOJIOKHOM HAINpaBJICHUIO JABWXKEHUs ¢oToHa. Kakoil UMITyJIbC MOJYYHT IjIa-
CTHHA IIPH IIONIaJIaHUH B HEe OHOT0 (POTOHA, eciiu Macca OToHa My = 5.10% «r, a ku-
HETHYECKas SHEPrHs HIeKTpoHa paBHa T = 4,1-10™° JTx?

15. Jlns cbopa kocMHUecKOro "Mycopa'" Ha OKOJI03eMHOM OpOUTE MOXKET OBITh HC-
M0JIb30BaHa CETh-IOBYIIKA. C KaKOW CKOPOCTBIO CTAHET ABUTAThCS KOCMUYECKUU "My-
coputuk" maccod m; = 50 T, 000pyIOBaHHBIN TaKOW CETHIO U UMEIOIINI CKOPOCTh Vi =
8,050 km/c, mocie 3axBara BBILIEIIETO U3 CTPOsl CIIYyTHUKA Maccot M, = 1 T, ABUTaB-
IIErocsi B MOMEHT 3axBaTa B TOM € HaIpaBJIEHUH, YTO U "MYCOPIIHUK", CO CKOPOCTHIO
Vo = 8,000 xm/c?

16. Teno maccoii m = 0,5 Kr ABMWXETCA MPAMOJIUHEIHO TaK, YTO €r0 CKOPOCTh MEHSI-
eTcst cornacHo ypasaermio V = A(1-e™'), rme A = 1 m/c; D = 1 ¢*. Onpenenuts paGory
CUJI, IEUCTBYIOLIMX Ha TEJ0, 3a TIEPBbIE ABE CEKYH bl JBUKCHMUSI.

17. Teno maccoit m = 1 kr, TemioemkocTh kotoporo C =453 JIx/K, cockanb3piBaeT
0e3 HaYaJIbHOM CKOPOCTH C HAKJIOHHOM IIOCKOCTH BbicoTor h = 1 M. OnpeaesuTh cKo-
POCTB TeJjia B KOHIIE TUIOCKOCTH, €CJIM, COCKOJIb3HYB, 0HO Harpesock Ha AT = 0,015 K.

18. Ilyns maccoit M mpoOuBaeT SIHK ¢ TIECKOM Maccoi 4M 1 3aCTPEBacT B APYTOM
TakoM ke gmuke. HauansHas ckopocth mynu V = 800 m/c Ha BbulieTe U3 1-ro smmka
yMeHbIaeTcsi B 2 paza. Omnpenenuts: 1) HayaabHYI0 CKOPOCTH 1-TO SIUKA ¢ TIECKOM;
2) OTHOIIEHHE KOJIM4eCTB TEIIOThI Q1/Q), BRIIEIUBIINXCS B 1-M U 2-M SIIIHKaX.

19. TloTennuanpHass YHEPTUS ABYX (-4aCTHI], HAXOMSIINXCS Ha PACCTOSHUU I APYT
oT apyra, Beraucisiercs o Gopmyne U = Lr™, rae L = 9,56:10%° H-m°. Jlo kakoro M-
HUMAJIBHOTO PACCTOSIHUSI CMOTYT COJIM3UTHCSI (-YaCTUIlbl, HAUMHAIOIINUE JABUTATHCS U3
OECKOHEYHOCTH HABCTPEUy JPYT JIPYTy C OTHOCUTEIBHOW CKOPOCTHIO CONMKEHUS V =
3-10° m/c?

20. JTonOexxHbII CTaHOK, MOIITHOCTH ABUTaTelst kKoToporo paBHa N =480 Bt,3at=5
MUH npope3aet na3 riryounoi h = 18 mm u aymunou | = 100 mm. Onpenenuts KI1J] npu-
BOJIa CTaHKa (OTHOILEHHUE PabOThl pPe3aHUsl K SHEPTHH, MOTPEOIIEMOIl CTAHKOM), €CIIH:
1) yBenuueHue riIyOMHBI Ta3a 3a OAMH MPOXOJ pe3iia, paBHbii |, cocrasiser Ah = 0,5
MM; 2) ycuime pesanus coctasuser F, = 1 xkH.

21. Omnpenenuth MOMIHOCTb THAPONPUBOJA, eciau npu nasienud P = 500 xlla
MOPIIIeHb, IUIONAaL KoTtoporo S = 100 oM, PaBHOMEPHO IMEPEMEIIAETCS Ha pacCTOs-
aue | =100 mm3at=2c.

22. Ha onHopoaHbIit 6apaban maccoil M = 3 Kr AeHCTBYeT TOPMO3SIHi MoMeHT M
= 15 mH-M Tak, 4To yrioBas ckopocTh @ OapabaHa MEHSETCS CO BPEMEHEM COIJIACHO
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ypaBHeHno o= B+Ct, rae B=16 ¢*; C =-1 ¢’>. Onpenenurs: 1) aunamerp Gapabana; 2)
YKCII0 000POTOB, KOTOPOE OH CAENAET J0 MOJTHOW OCTAaHOBKHU.

23. Omnpenenuth MOMEHT cuil M, neiicTByrommx Ha myio kaauopa d = 7,62 MM u
maccoir m = 10 r B cTBosie BUHTOBKH JirHOM | = 0,6 M, eciiu u3BecTHO: 1) myns mpen-
CTaBJIsIET COOOW OJHOPOAHBIN IMJIMHIIP; 2) MPHU BbUIETE U3 CTBOJIA MYJIsl YCIIEBAET Cle-
nath N =4 noaHbIX
o0opoTa u umeeT ckopocThb V= 600 M/c; 4) mysst B CTBOJIE JBUXKETCS PAaBHOYCKOPEHHO.

24. Tlpu oTka3e ABUTATEINS BEPTOJIETa U OCTAHOBKE BHHTA, MPOMW3OINICAIICH Ha BbI-
core h; = 600 M, MUJIOT TIEpeIe)T B PEXKUM aBTOPOTAIIMHM ¥ BHHT CTaJI paCKPyUHUBATHCS
MMOTOKOM BO3/yXa, HaOEralouuM TPy MMaICHUN BEPTOJICTA.

Onpenenuth BICOTY hy, HA KOTOPOH BO3MOKHO BO3HHKHOBEHHE ITOABEMHOMN CHITBI
BHUHTA, €CJI U3BECTHO:

1) mogbemMHast cuiia BO3HUKAET MPU CKOPOCTH BparieHus Bunta N = 900 o6/MuH;

2) BUHT UMEET YEThIPE JIOMACTH, KAXKIYIO U3 KOTOPHIX MOKHO CUYUTATh OJTHOPOIHBIM
cTepkHeM utrHOM | = 4 M 1 Maccoit m;, = 50 kr;

3) macca Beproiiera (6e3 BuHTa) M, = 1 T;

4) cKOpOCTh TaJICHUS BepToOJieTa Ha BbicoTe h, paBHa V = 20 m/c.

25. Manunynsatop 3a t = 2 ¢ paBHOYCKOPEHHO MepeMeIaeT Irpy3 Maccoil m = 5 kr
o Jyre, paauyc koropoir paBeH R = 1,5 M. OnpenennTs MakCUMalbHYIO MOIIHOCTh
PUBOJIA MAHUITYJISITOPA, €CIU M3BECTHO: 1) MOMEHT
MHepIMK MaHHIyIsTopa J = 15 kr-M%; 2) yron moBopora Ag = 90°; 3) rpy3 MOXHO cuH-
TaTh TOYEYHON MACCOM.

26. OnpenenuTh pacCTOSTHUE MEXIY OJIMKaWIIMMU aTOMaMHi KyOHM4ecKou KpucTall-
JMYECKOM PEIIeTKH *kKeje3a, €CJIU Ha OJJHY 3JIEMEHTAPHYI0 KyOUUYecKyto sSUeiKy MpUxo-
JTUTCSI OJIUH aTOM >KeJie3a.

27. OnpenenuTh IUIOTHOCTh W KOHIEHTPAIMIO HU3KOTEMIIEPATYpHOU a30THOU
IUIa3Mbl, €CJIA aTOMapHasi KOHIEHTpaLUs na=2'1018 M-3, a CTEICHb JMCCOLMAIINU TIJIa3-
M1 o, = 80%.

28. OmnpenenuTh MOJISIPHYIO MAacCy BBICOKOTEMIIEPATYPHOTO CBEPXIPOBOIHUKA
RbCs,Cgo, cHHTE3UpYyEeMOTO MyTEeM JIETHPOBaHHS CHEPUYCCKHX MOJICKYJISIPHBIX KpPH-
ctaiuioB (ymiepeHa Cgp aTOMaMU MIETOYHBIX MEeTAIIIOB. OTNpeieTuTh MacCcy MOBEPXHO-
CTHOTO CBEPXIPOBOJAIIErO CIIOS MIOMANbI0 | MM® M TONIIMHOM 3,5 HM, cUMTAsl qua-
METp OJHOM KpHcTaumaeckout cdepnl 0,7 HM.

29. OnpenenuTh KOHIICHTPAIIUIO aTOMOB, CPAaBHUTh 0OBEMHYIO TIJIOTHOCTh BEIIECT-
Ba B 000JIOYKE M B 00BbEME OJHOTO MOJEKYJISIPHOTO chepruuIecKoro Kpucramia Qyie-
pena Cgo. Tonmuuua cepuyeckoit odonouku dysiepeHa pasua 0,1 HM, paauyc Molie-
KyJibl Cgo paBeH 0,357 Hwm.

30. OnpenenuTh KOJUYECTBO BEIISCTBA M MOBEPXHOCTHYIO IJIOTHOCTH aTOMOB yT-
Jepojia B OJHOCJIOMHOM HAaHOTPyOke cpeaHuM auamerpoM 20 HM U jyuHON 10 MKM,
MIPUHSB CPEIHEE MEXKATOMHOE PAaCCTOsTHHUE B aTOMHOM ciioe (rpadene) B 0,246 HM.

31. B BeicokoTeMmeparypHoii n3otepmuueckoit (T = 107 K) BomopoaHoii miasme
CoOJHEUYHOI KOPOHBI 3JICKTPOHHAs KOHIEHTpauus Ne=10" M*. Cumras, uro B miasme
IIPY TaHHBIX yCIoBUsAX noHu3upoBano 100% u auccoruupoBano 50% ot obiiero uncia
YaCTHI[ Ta3a, ONPEACIUTh CYMMapHYI0 KWHETUYECKYIO SHEpPruio E, mocTymartenbHOTro
JIIBIDKEHUS BCEX MOHOB IIa3MbI B 00beMe V=1 M,
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32. JlBurareis MOTOLMKIA HMeeT pabounii mummHap oobemom 200 cm®. B mpomecce
pa®oThl nBUTATENsl B LWIMHIAPE MPOUCXOAMUT aauabaTHUYecKoe pacllupeHue padoueit
CMECHU IpH HayainbHOM JaBiieHnu P; = 20 arm. PaGodast cMech COCTOMT U3 CMECH BO3-
nyxa ¥ mapoB roprodero. CTeneHb CKaTusl JBUTATENs, MPECTaBIAIOmas coO0i OTHO-
[ICHHE MaKCUMAJIbHOTO 00beMa paboueii cMecu K ee MUHUMaIbHOMY 00bEMY, paBHA
= 6. Kakyro MOIIIHOCTh pa3BuMBaeT JBHUrarelb Ipu  4actore Bpamenus N = 3000
00/mMuH? Pabo4yto cMech CUMTATh IBYXaTOMHBIM UCAIbHBIM I'a30M.

33. Cremnenp cxxatus OCH3MHOBOTO JBHTaTelIs (OTHOIICHHE MaKCUMAJIBHOTO 00beMa
paboueil cMecH K €€ MUHUMalbHOMY 00heMy) paBHa o = 8. HaliTu oTHoOIllIeHHE TeMrie-
paTyphl BhIXJIONA K TeMIepaTrype ropeHus. Pacum-peHue cuutarh ainabaTUYecKuM, a
pabouyto cMech (CMech BO3yXa M NMapoB OCH3MHA) CUUTATh JBYXaTOMHBIM UCAIbHBIM
razom.

34. DIeKTpOH, YCKOPEHHBIN BHEIIHUM 3JICKTPUYECKUM IOJIEM, BIETAET B BO3AYII-
HBIM KOHIEHCATOp C IJIOCKUMHU KBaJpaTHBIMU OOKJIAJKaMH Ha OJIMHAKOBOM YJIaJICHUU
oT 00KJIaa0K. 3apsaa koHaeHcaropa ( = 1 uKu, paccrosHre Mexay ookmaakamu d = 1
cM, mromans oOkmazok S=100 cm®. Ompenenuts: 1)3Hepruio komaencatopa Wi
2)MUHUMATBHYIO YCKOPSIOIIYIO Pa3HOCTh MOTEHIINAJIOB BEITHETO JIEKTPUIECKOTO TMOJIS
U, HeoOX0uMYI0 JTIsl TOTO, YTOOBI 3JIEKTPOH BBUIETEN U3 KOHACHCATOPA.

35. Karymika u3 MeaHo#i mpoBoJioku uMeeT conpotusienne R = 10,8 OM. Macca

npoBosiokd m = 3,41 K. CKOJIBKO METPOB MIPOBOJIOKU M KaKOTO JUaMeTpa HAMOTaHO

Ha KaTymike?

36. OnpenenuTh B KaKUX JAMana3zoHax MOXET U3MEHSTHCS YJIeIbHOE COMPOTUBIICHUE
YTIAEPOHBIX HAHOTPYOOK, €CIIM MPU U3MEPEHHUH CONPOTHUBIICHHUS HAHOTPYOOK THaMET-
pom ot 1,4 no 50 uM u nmuHOM OT 1 10 5 MKM, OBLJIO TIOJYYEHO OJMHAKOBOE 3HAue-
Hue, papHoe R=12,9 kOm. PaccuntaTh crily TOka B HAHOTpYOKE ¢ MUHUMAJILHOW TIPO-
BOJIMMOCTBIO, €CJIY MpeiesibHAs TNIOTHOCTh TOKA COCTABIISIET jma)(:107 Alem®.

37. Cuna Toka | B IPOBOJHUKE U3MEHSETCS CO BPEMEHEM COIUIACHO YPaBHEHUIO | =
B+Ct, rne B=4 A, C =2 A/c. Kakoe KOJTUYECTBO AIEKTPUIECTBA MTPOXOJUT Yepe3 T0-
IIEPEYHOE CEUYECHUE NMPOBOJHMKA 3a BpeMs OoT t; = 2 ¢ no t, = 6 ¢? 1lpu kakou cuie no-
CTOSTHHOTO TOKa | "epe3 momepeyHoe ceyeHue MPOBOJAHUKA MPOXOAUT TAKOE K€ KOJIH-
YECTBO AJIEKTPUUECTBA?

38. BoabsdppamoBass HUTh AICKTPUYECCKOW JIAMITOYKH HaKaJIMBaHUS UMEET B HakKa-
JleHHOM cocTostHu Temrepatypy t° = 2300 °C. KakoBa mioTHOCTS j U cuita Toka |, mpo-
TEKAoIEero mo HutH, eciu eé nuamerp d = 20 mxMm, ymaa | = 0,5 M, a HanpsOKEHUE Ha
auti U = 200 B? Yaensroe compotusieHne Boasdpama mpu 0 °C pasHo po = 5,5-10°
OM-M, TeMItepaTypHblii kod3dduiment conporusienns o = 4,6-10° K,

39. OnpenenuTh MIOTHOCTh W CHJIY TOKAa B TUIA3MEHHOM Jyre Mia3MOTpOHA, €CIH
KOHIIGHTPALWS YIEKTPOHOB B ayre n=10" M, quamerp ayrs 5 MM, dJIEKTPOHHAS TeM-
nepatypa T.=10° K.

40. Cuna Toka B AyeKTpoayre miazMoTpona paBHa 200 A. [{ns co3manus >¢dexra
CKaHHUPYIOIIETO BO3JEHCTBUS IJIA3MEHHOW JYTH Ha MOBEPXHOCTh Marepuaia Ha YTy
BO3JICUCTBYIOT TIOTICPEYHBIM MATHUTHBIM TIOJIEM, HW3MEHSIIONIUMCS TI0 3aKOHY
B=Bg-sin(2z1t), B;=0,02 Tu, v=50 I't. OnpeneanTs cpeaHee 3HaAYCHHUE MOIYIS OTKJIO-
HSFOIIICH CHUJIBI B pacyeTe Ha CIUHUILY JUTUHBI TYTH.
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41. B ropu30HTaJIbHOM MJIOCKOCTH BPAIAETCs MPSMOJIMHEUHBINA TPOBOJHUK JJTMHOM
I = 0,5 M Bokpyr ocH, mpoxozsiieii uepe3 ero kKoueu. [Ipu 3ToM 0H HOpMAaILHO TIEepece-
KaeT BEPTUKAJIbHOE OJHOPOIHOE MarHUTHOE MoJie HampspkeHHocThio H = 50 A/m (11 =

1). Ilo mpoBoiHUKY TedeT TOK cuiiol | =4 A, a ckopocTh ero BpaiieHus paBHa n = 20
00/c. Beruncnuth paboTy BpallleHus IpOBOAHMKA 3a t= 2 MUH.

42. B mIocKOCTH, MEPNEHIUKYISIPHOM MarHUTHOMY MOJII0 HAampsKEHHOCThIO H =
100 A/m, Bpaimaercs ¢ yactoToii N= 50 00/c npsAMOIMHEHHBINA TPOBOAHMK AauHOW | =
1 M, mo kotopomy Teuetr Tok cuioit | = 10 A. Och BpalieHus: MPOXOIUT YEpe3 OJUH U3
KOHIIOB ITPOBOIHUKA. Onpeaenuts padoTy, copepinaeMyto mosuem 3a t= 10 MuH.

43. Ucrounuk nutanusa ¢ JIC &= 10 B u BHyTpeHHUM conpoTuBieHuem I = 1 Om
3aMBIKACTCs TPOBOJISAIIMM IIPOBOJIOM JUTHHOM | =4 M Ha BHeIlIHee conpoTuBieHue R =
4 Owm. 3areMm 1elb TOMEIIAETCS BO BHEIIHEE MONEPEYHOE MarHUTHOE T0JI€ C UHTYKIIH-
eif, Bo3pacrarorieli co ckopocthio AB/At = 3,14 Tn/c. OnpeneuTh MaKCUMaIbHO BO3-
MO>XHO€ 3HAU€HHE CHJIbl TOKA LENU B MarHUTHOM mnoje. ConpoTHUBIEHHEM MPOBOAA
peHeopeyb.

44, V3 meaHoro npoBoAHMKa JiuHOU =30 cM u cedennem Sp=10 MM® U3TOTOBJIEH
KPYTOBO# KOHTYp M MOMEIICH B MOTepedHoe, yobiBatomiee 1o 3akony B=By-Ct (By=0,5
Tn, C=0,05 Tn/c) marautHoe none. Onpeaenuts IJ(C UHAYKIMH U CUITY TOKA B KOH-
Type B MOMEHT BpeMeHHU t=4 c. YenapHOE 3JIEKTPUUYECKOE CONPOTHUBIICHHE MEAU Oy =
1,7:10° Om-m

45. Tlnockuit mMpOBOJIOYHBIA BUTOK romaan S=200 cM’ | conpoTuBieHueM R=2
OM pacrnoyio)keH B MarHUTHOM TI0JIe, MHIYKIUS KOTOPOro BO3pacTaeT Mo 3akoHy B =
Cr (C=10 MTJI/CZ). Omnpenenute CUily TOKa B KOHTYpe B MOMeHT t=2 C. Caemnaiite pucy-
HOK, YKa3aB HalpaBJIEHUE UHIYKIIMOHHOTO TOKA.

46. 'enepatop paalOBOJIH COCTOUT M3 KOHJICHCATOPA M KATYIIKH WHIYKTUBHOCTH.
IIomaps MIACTHH KoHaeHcaTopa S = 0,025 M°, paccTosiHHe MeKIy TuracTiHamu d = 1
MM, JUAJIEKTpUYECKasi MPOHUIIAEMOCTh AUAIEKTpUKa & = 4. OnpeaenuTs JJIMHY BOJIHBI
A, U3ITy4aeMyI0 T€eHepaTopoOM, €ClIi U3BECTHO, YTO MPHU U3MEHEHUHU Toka Ha 2 A 3a 0,5 ¢
B KaTyIlIKE€ MHIYUUPYyETCs 3.1.C. paBHas | mMB.

47. Onpenenute AIUHY 3JIEKTPOMAarHUTHOM BOJIHBI B BAKyyMe, Ha KOTOPYIO HACTPO-
eH KOJIeGaTeNbHBIN KOHTY, €CITH MaKCUMAIBHBII 3apsi KOHAeHcaTopa O = 2-10° Ki, a
MaKcUMasbHas cujia Toka B KOHType |, =1 A. Onpenenure Hanps>keHUE HA KOHJIEHCA-
TOpPE B MOMEHT, KOT/1a SHEPTUs MarHUTHOTO IO COCTaBIAET 75% OT €€ MakCUMallbHO-
ro 3HaueHus. VHIYKTUBHOCTH KOHTYpa paBHa L = 2:107 T'w.

48. C Harperoii METaIIINIECKOH MOBEPXHOCTH ILIOMAApi0 S=20 cM® MpH TeMmepa-
type 7=1400 K 3a Bpems t=2 mun uznyudaercs sneprus W=418 k. Onpeneauts Ko-
3G GULIMEHT TETIOBOro U3MYyUYEHHUs € METaslIa, CYUTasi METaJT CEPbIM TEJIOM.

49. HopMaibHO MAafOMIHil HA 3a4EPHEHHYIO MMOBEPXHOCTH ILIOMAABI0 S=50 cM’
MOHOXPOMATHYECKHI CBET ¢ JJIMHON BOJHBI A=600 HM mepenaet eit 3a Bpems =2 MuH
snepruto W = 90 JIx. Onpenenuts: 1)unciio ynaBuux (OTOHOB; 2)CBETOBOE JaBJICHUE
Ha OBEPXHOCTb.

50. Onpenenuth naBieHre cBeta Ha cTeHKU 100-BaTTHOM AIEKTPUUYECKOM JIaMITOU-
KM, CUMTasi, 4YTO BCS MOTpedIisieMas €10 MOITHOCTh ueT Ha uanydeHue. Koadpduiment
OTpaxXeHusi CTEHOK JamMmouku - 10%. Jlammouky cunrtats chepoit nuameTpom 4 cm.
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51. Onpenenuts yroj, Ha KOTOPBIM ObLT paccesiH Yy - KBaHT ¢ 3Hepruen £=0,8 MaB
npu 3¢ dexre KoMnroHna, eciam KHHETHYECKas SHEPIusl JIEKTpoHa oTaa4uu papHa E=0,2
M>sB.

52. ®oton ¢ sHepruei £, = 0,51 MbdB Obin paccesn npu >ddexre Komnrona na
CBOOOTHOM 3JIEKTPOHE Ha yroi $ = 180°. OnpeAenuTb KUHETUYECKYIO YHEPTUIO AJIEeK-

TPOHA OT/AAUHU.

53. KOHIEHTpAIMs IEKTPOHOB B MIa3MeHHoit ayre Ne=10" m™. Onpenenute amuny
BOJHEI i¢ Bpoiiins i 37eKTPOHOB, €CIIM IUIOTHOCTh TOKa B Ayre cocraiser 2:10°
AM.

54. DHeprust npoToHOB, yckopseMmblx B BAK (bonsmom Anponnom Komnaiigepe,
LIEPH, Xenera), moxeT gocturate 7 TaB. Onpenenuts JuHY BOJHBI ¢ bpoitiss A
JUTSl TAKUX IIPOTOHOB.

55. PentrenoBckas TpyOka paboraer Ha Hanpspkenun U=100 kB. Onpeaenuts cko-
POCTh 3JIEKTPOHOB, OOMOApIMPYIOLIUX AHTUKATOA, U MUHUMAJbHYIO JJIUHY BOJHBI B
CHEKTPE PEHTTEHOBCKOI'O U3JIyYCHHUS.

56. IonynpoBoanuk HarpeBaercs oT 20 10 40 °C u ero ynenpHas 3JIEKTPOIMPOBO/I-
HOCTb YBEIMYMBACTCA IPpU 3TOM B 2,7 pasa. Onpenenuts Ey — mupuny 3anpemeHHon

30HBI MOJIYNPOBOJHUKA U A — JUIMHY BOJHBI KpPAaCHOW IpaHUIIbI BHYTPEHHEro (oTo-

s dexra.

1,0 xkr? KakoBa akTUBHOCTb 3TOT'0 KycKa?

57. Ilepuon momypacmajna ff Na pasen 71,=15,3 4. bojibHOMY BBEJIM BHYTPHUBEHHO

3 o o
PacTBOp 00BEMOM Vp =1cm , COACPKAMKUKU HNCKYCCTBCHHBIM PAIWMOHN30TOIl HATPHUA

24 3 .
11 Na axrtuBHOCTBIO 4, = 2,0 KbK. AKTUBHOCTE KpoBH 00beMOM V, = 1 CM~, B34TOH

yepe3 5 4, okazanach paBHor A = 0,27 bk. Haiitu nonueiii 00beM KPOBH B OpraHU3ME
YeJI0BEKA.
2.3.2.2. lllkajibl olleHMBAHUS Pe3yJIbTATOB 00yUE€HHUsI HA 3aUeTe

Ornenka pe3ysbTaToB 00yueHus Mo JUCIUIUIUHE B (popMme ypoBHS cHhopMUpOBaH-
HOCTH KOMIIOHEHTOB 3Hamb, yMemb U 81a0emsb 3asBIICHHBIX KOMIIETCHIIUN MPOBOIUTCS
B PEKUME «3aUTCHOY» U «HE 3aUTCHO».

TunoBkle miKajga U KPUTEPUM OIEHKHU pPe3yJbTaTOB OOY4YEHUS MpH cladye 3auéra
JIJISl KOMIIOHEHTOB 3HAmMb, yMems u e1adems puBeaeHbl B 0o0meit yactu ®OC o6paszo-
BaTEJIbHOM MTPOTrPAMMBL.

3. Kpurepuu oueHuBaHUsA YPOBHA CHPOPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTEeH NI

3.1. OueHka ypoBHsi c()OPMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETeH M i

[Tpu onienke ypoBHSI CHOPMHUPOBAHHOCTH KOMIIETEHITUN B paMKax BBIOOPOYHOTO
KOHTPOJISL IPY 3aYETE CUUTAETCS, YTO NOAYUEHHAS OYEHKA 3d KOMNOHEHM NPOBEPAEMOT
8 Ouneme KomnemeHyuu 0000wWaAemMcs Ha COOMEEMCmMEYIOUWUL KOMNOHEHM 8CeX KOM-
nemeHyul, hoOpMUpyemsix 8 pamKax OAHHOU Y4eOHOU OUCYUNTUHDL.

TunoBsie KpUTEPUH M TIKAJIBI OIICHUBAHUS YPOBHS CHOPMHUPOBAHHOCTH KOMIIO-
HEHTOB KOMIIETEHIINM npuBeeHbl B 0011ei yactu @OC o0pazoBarebHONU MPOTPAMMBI.
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3.2.0ueHka ypoBHs ¢(p)OPMHPOBAHHOCTH KOMIIETEHIIUM

OO0mast orieHKa ypoBHSI C(HOPMHUPOBAHHOCTH BCEX KOMIETEHITUN MPOBOJAUTCS Y-
TEM arperupoBaHUS OIEHOK, MOJYYCHHBIX CTYICHTOM 3a KaXKIblii KOMIOHEHT (OpMHU-
PYEMBIX KOMIIETEHIIHI, C yY€TOM PE3yIbTaTOB TEKYLIETO U pyOEKHOI0 KOHTPOJIS B BU-
JIe¢ UHTETPAIIbHON OIEHKH 10 4-X OayubHO# mikane. Bece pe3ynbTaThl KOHTPOJIS 3aHO-
CATCS B OLEHOYHBIN JINCT U 3alOJIHSIOTCS MPENO0IaBaTEIEM 10 UTOraM MPOMEKYTOUHON
aTTECTalUH.

dopMa OILEHOYHOIO JIUCTa U TPeOOBaHUS K €ro 3aroJHEHUIO MPUBEACHBI B 00-
nieit yactu @OC oOpa3oBaTeIbHON MTPOTPaAMMBI.

[Ipu dhopMHUpOBaHUK UTOTOBOM OLIEHKM NMPOMEKYTOYHOM aTTeCTallMd B BUJE 3a-
yeTa UCIOJb3YIOTCS TUIIOBbIE KPUTEPUH, IpUBeAeHHbBIE B 0011el yactu @POC obpaszoBa-
TEJIbHOW MPOTPAMMBI.
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