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@oH/1 OLIEHOYHBIX CPEACTB ISl IPOBEACHHMS IIPOMEKYTOUYHOM aTTeCTAIMH 00Y-
YAIOMIMXCS 10 TUCIUIUIMHE SIBISICTCS YacThio (MPUIIOKEHHEM) K pabodei mporpamme
JTUCIMIUTAHBI. DOHJ OIEHOYHBIX CPEACTB JUISl MMPOBEICHUS MPOMEKYTOYHOW aTTeCcTa-
MU 00YYaIONTUXCs TI0 TUCIUILTMHE pa3padoTaH B COOTBETCTBHH C O0IIEH 4acThio (POH-
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 TPOBEACHUS TPOMEKYTOUHOW aTTECTAIMU OOYYAIONIUXCS 110 TUCIUILIMHE
yCTaHABJIMBAET (OPMBI M MPOIEAYPHl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKY-
TOYHOMW aTTECTAIlMU O0YYArOIIUXCS MO TUCIIUILIHHE.

1. IlepeyeHb KOHTPOJMPYEMBbIX Pe3yJbTATOB O0yYeHHUSs] 1O JUCHUIIHHE,
00bEeKTHI OLIEeHUBAHNUS U BUIbI KOHTPOJIA

Cornacno PITJ[ ocBoeHne yuyeOHOTO Marepuaia JUCHUILUIMHBI 3alJIAHUPOBAHO B
TEUEeHHE OJIHOTO ceMmecTpa (4-ro cemecTpa ydeOHOro IutaHa Bcex gopm oOydeHus). B
ceMecTpe MPETyCMOTPEHBI ayTUTOPHBIC JICKITMOHHBIE U TTPAKTUICCKHUE 3aHATHS, a TAaKKE
caMOCTOATENIbHAs padoTa CTYICHTOB. B pamkax ocBoeHHUs y4eOHOTO Marepuaia JUCITH-
TUTMHBI POPMHUPYIOTCS KOMITOHCHTHI KOMIIETEHITUN 3HAMb, YyMemb, 61a0enmb, YKa3aHHBIC
B PIIJI, xoTOpbIE BBHICTYNMAIOT B KaY€CTBE KOHTPOIUPYEMBIX PE3yIbTaTOB OOYUECHHS I10
nucuuruiee (tadm. 1.1).

KoHTponb ypoBHS YCBOEHHBIX 3HAHWW, OCBOCHHBIX YMEHUWU U MPUOOPETEHHBIX
BJIQJICHUI OCYIIECTBISICTCS B paMKaX TEKYIEro, pyoe>kHOTo M MPOMEKYTOYHOTO KOH-
TPOJISi MPU U3YYCHUH TEOPETUUYECKOTO Marepuaja, 3alluTe MPAKTUYECKUX 3aHSATUN U
3a4yeTa. Bujbl KOHTpOIIst cBeieHbl B Tabnuiy 1.1.

Tabnuma 1.1. [lepedeHb KOHTPOIUPYEMBIX PE3YABTATOB O0YUECHHSI MOAUCITUTUIIMHE

Buja koHTpOJIS

Texkymmi Py0exHbli Hrorosbii

KonTposmpyemblie pe3yabTarbl 00y4eHus: 1o

aucuunanne (3YBbI) TO oIl KP 3auér

YcBoeHHDBIE 3HAHUSA

3.1 3Hatb OCHOBHBIE (U3MYECKUE SIBICHUS U TO KP TB
OCHOBHBIE 3aKOHBI (PU3UKHU, TPAHUIBI UX TPUMeE-
HUMOCTH, BO3MO>KHOCTH HCIIOJIh30BAaHUS B TPAK-
TUYECKUX MPUIIOKEHUSIX

3.2 3HaTh METOJBI perIeHus pU3NUECKUX 3aaad, TO KP B
BaXHBIX JIJIS1 TEXHUUECKUX MPHUIIOKEHUHN

3.3 3HaTh OCHOBHBIE NTPUEMBI U TEXHOJIOTUU pa- TO KP TB
0O0THI ¢ Pa3IMYHBIMU BUJAMHU HHQOPMAIIH

3.4 3HaTb OCHOBHBIE HOPMATUBBI, HEOOXOIUMBIE TO KP B

JUIst TpoeCcCHOHAIBHOM 1€ TeNbHOCTH

OcBoeHHBIC YMEHHS

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




Y.2 VYMerb UOpUMEHATb METOAbl  (PU3UKO- OIT3 KP I13
MaTeMaTUYeCKOr0 aHalu3a JJIS PEUIeHUs IMpHU- 1-9
KJIaHBIX 3aJ]1a4, UCIOJb30BaTh a/IeKBaTHBIE Me-
TOABI (PU3UYECKOTO0 UM MaTEMaTHYEeCKOro MoJie-
JUPOBAaHUS M pacyera C IPUMEHEHHEM IIPO-
IPaMMHBIX CPEJICTB

¥Y.3 YMerh aHaIM3UpPOBaTh, COCTABIATH U IPHU-
MEHSITh TEXHUYECKYIO TOKYMEHTALUIO

IIpuoGpereHHblie BiaieHUs

B.1 Brnaners HaBbIKAMU HUCIIOJIL30BAHUS OCHOB- OI13 KP 113
HBIX 00LIeQHU3NUECKUX 3aKOHOB M MPHHILIUIIOB B 1-9
BOKHEUIIINX TMPAKTHYECCKUX TPHIOKEHUAX, ME-
TOJAMU PEIICHUS TUIIOBBIX 3a7a4

B.2 Biageth HaBBIKAMHU HCIIOJIL30BAaHUSI METO- OI13 KP 113
OB (PU3MUYECKOTO U MAaTEMATHYECKOTO MOJICITH- 1-9
pOBaHUS B WHI)KEHEPHOW IpaKTHUKE, aHAIM3a H
WHTEPIPETUPOBAHUS €Tr0 PEe3yiIbTaTOB, B TOM
YHUCJIE C HCIOJIB30BAHUEM IPHUKIATHBIX IIPO-
TPAMMHBIX CPEJICTB

B.3 Bnagers HaBblkamMM pelIeHUs 3anad Ipo- OIl3 KP I13
dbeccroHanbHON AESITENFHOCTU C y4eTOM Tpebo- 1-9
BAHMU JIEHCTBYIOINX HOPMATHBOB

C — cobecedosanue no meme; TO — meopemuyeckuii onpoc, OII3 — omuem no npaxmuyeckomy
sanamuio; KP — koumponvnasa paboma, TB — meopemuuecxuii sonpoc, 113 — npakmuueckoe 3adarue.

HTtorosoit olieHKON JOCTMXKEHUS PE3YyIbTATOB OOYUEHHUS 1O JUCIUIUIUNHE SBJIS-
€TCs MPOMEKYTOUHAs aTTecTanus B popMe 3adeTa, IpOBOAUMAs ¢ YIETOM PE3yIbTAaTOB
TEKYIIEero U pyoeKHOT0 KOHTPOJIS.

2. Buabl KOHTPOJISI, THIIOBbIE KOHTPOJIbHbIE 3aJaHUS U IIKAJIbl OLleHUBAHUS

pe3yJabTaTOB 00y4YeHMsI

Texymuii KOHTPOJIb YCIIEBAEMOCTH UMEET LIENIbI0 00eCIeueHe MaKCUMaJIbHOM
3¢ (HEeKTUBHOCTH Y4eOHOTO Mpoliecca, yupaBieHUue NpoueccoM GopMUpPOBaHUS 3a]1aH-
HBIX KOMIETEHIMH 00y4aeMbIX, OBBIIIEHUE MOTHBAIMU K y4eOe U MpeayCMaTpUBAET
OLICHMBAHUE XOJa OCBOEHUS TUCUUIUIMHBL. B coorBeTcTBUU C [lonoxxennem o mpose-
JIEHUU TEKYIIEro KOHTPOJIsi YCIEBAEMOCTH M MPOMEXKYTOYHOM arrecTanuu o0ydaro-
HIMXCsl 10 00pa30BaTeNIbHBIM MPOrpaMMaM BBICHIIEr0 00pa3oBaHus — IMporpaMMamM Oa-
Kajnaspuara, cnenuanurera u marucrparypsl B I[ITHUITY npenycmoTpensl cienyronme
BU/JIbl U IEPUOJAUYHOCTD TEKYILIEr0 KOHTPOJISL YCIIEBAEMOCTH 00yUYaIOLIUXCSL:

- BXOJHOW KOHTPOJIb, IMPOBEPKa MCXOAHOIO YPOBHS MOJTOTOBJIEHHOCTH OOyuae-
MOTO U €T0 COOTBETCTBUS MPEABSIBISIEMBIM TPEOOBAHUIM ISl U3YUYEHUS JTAHHOW JTHC-
UTLJTAHBI;

- TEKYUIMHA KOHTPOJIb YCBOEHUs MaTepuaia (YpOBHS OCBOCHHS KOMIIOHEHTA
«3HATh» 33JaHHBIX KOMIETEHIMI) Ha KaKJIOM TPYNIOBOM 3aHSATUM M KOHTPOJb IOCE-
IIAEMOCTH JICKIIMOHHBIX 3aHSITHM;

- MPOMEXKYTOUHBIM U PYOEKHBIM KOHTPOJIh OCBOCHHUS O0yYaeMBbIMH OTACIBHBIX
KOMITOHEHTOB «3HATh», «yMEThb» 3aJaHHBIX KOMIIETEHUUN MyTEM KOMITBIOTEPHOTO WJIU
0JIAaHOYHOI'O0 TECTUPOBAHMS, KOHTPOJIbHBIX OMPOCOB, KOHTPOJIbHBIX PA00T (MHIMWBHUIY-




aJIbHBIX JOMAIIHUX 33JaHUM), 3alIUTHl OTYETOB MO JAaOOPATOPHBIM M MPAKTHUYECKUM
pabotam, pedepaTtos, 3cce U T.1.

PyOexxHblii KOHTPOJb MO IUCHUIUIMHE MPOBOJUTCS Ha CIIEAYIONIEH HeZele Mmocie
IIPOXOXKIAEHUS MOAYJIA AUCLUUILIMHBI, a IMPOMEXKYTOYHBIM — BO BpPEMS KaXJOro KOH-
TPOJIBHOTO MEPONPUATUS BHYTPHA MOJIYJIEN TUCIUIIIIUHBI;

- MEXCECCUOHHAs aTTeCTalysl, €AMHOBPEMEHHOE IIO/IBEICHUE UTOTOB TEKYILEH yC-
IIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTP MO BCEM AMCHMIUIMHAM I Ka)KIOrO
HaIpaBJICHUS OJArOTOBKH (CIIEHUAIbHOCTH), Kypca, TPYyIIb;

- KOHTPOJIb OCTaTOYHBIX 3HAHUM.

2.1. Texkyuuii KOHTPOJIb YCBOCHHMSI MaTepuaJjia

Texyuuit KOHTPOJIb YCBOEHHUs Marepuana B ¢opMe cobeceloBaHUsI WM BbIOO-
POYHOTO TEOPETUUECKOTO OMpOca CTyJEHTOB MPOBOAUTCA MO KaxkI0W TeMe. Pe3ynbTaThl
1o 4-0a/uIbHOM IIKaJie OIEHUBAHUS 3aHOCSTCS B KHIDKKY IPENoaaBaTeisi U yUYUThIBa-
I0TCSI B BUJIE MHTETPAJIbHOU OILIEHKH MTPU MIPOBEACHUU TPOMEXKYTOUHON aTTEeCTAIUU.

2.2. Py0e:kHbIH KOHTPOJIb

PyOexHbII KOHTPOJb /1711 KOMILJIEKCHOTO OLEHWBAaHUS YCBOCHHBIX 3HAHUMU, OCBO-
CHHBIX YMEHUH U MpUOOpETEHHBIX BianeHui (tadn. 1.1) B ¢popme 3amuThl npakTuye-
CKUX 3aHATHH U pPyOEkKHBIX KOHTPOJIBHBIX padoT

2.2.1. 3amuTa NpakTUYeCKUX 3aHSITHIi

Bcero 3amnanupoBano 9 npakTuueckux 3aHATUNA. TUITOBBIE TEMbI TPAKTUUECKUX
3aHsTUN ipuBeneHsbl B PI1/I.

3ammTa MPakTUISCKUX 3aHATHNA TMPOBOJUTCS WHIAMBUIYAIHHO KaXKJIBIM CTY/ICH-
TOM WJIA TPYIIIION CTYIEHTOB. THIIOBBIC IIKaa M KPUTEPHH OIICHKU MPHUBEACHBI B 00-
nieit yactu @OC o0pa3zoBaTeNbHON IPOTrPaMMBI.

2.2.3. PybexxHasi KOHTPOJIbHasi padoTa

3amnanupoBaHo 6 pyOexHbIX KOHTpobHBIX padoT (KP) nmociie ocBoenus cryneH-
Tamu pasaenoB aucnuiuinHbl. [lepBas KP 1 - «Mexanukay, Bropast KP 2 - «Konebanus
U BOJIHBY, TpeThst KP 3 «Craructuueckas pusuka u TepMoanHaMuKay, uersepras KP 4
«INEeKTPOCTaTUKAa M MOCTOSHHBIM 3JEKTpUUecKuil Tok», naras KP 5 «Marnetusmy,
mectas KP 6 «KBanTtoBas usznkay.
TunoBble mMIKajia ¥ KPUTEPHUH OIICHKU mpuBeneHbl B 00mel yactu ®OC o6pazo-
BaTEJIbHOM MTPOTPAMMBL.

Tunosbie 3aganus nepsoui KP:

1. B "penbcoTpoHe", WK 3EKTPOMArHUTHOM MYIIKE, CHAPSA Pa3rOHAETCS] MarHUT-
HbIM TIosieM. KakoBa j0JbKHA OBITh JJIMHA Pa3TOHHOTO y4yacTka "penbcoTpoHa', 4ToObI
cHapsig 3a t = 0,01 ¢ pasronsuicss 10 ckopoct V = 8 kM/c? Cuurtasi Cuiy MarHUTHOTO
BO3JICHCTBHS HA CHAps MOCTOSSHHOM, ONPE/IeTuTh, BO CKOJBKO pa3 OHA MPEBbIIIACT BEC
CHapsJa Ha MMOBEPXHOCTU 3EMJIH.



2. CKOpOCTh IIapuKa, MaJalouiero BHU3 B IJIMIIEPUHE, MEHSIETCS CO BPEMEHEM I10
3aKk0Hy V = Vo(1-€'™), te V, = 6,1 cm/c; a = 140 ¢, OnpenennTs MIOTHOCTH MAPHKA
Ou, €CH u3BecTHO: 1) uepe3 t = 0,01 ¢ mocie Havanma IBMIKEHUS CHJIA BSI3KOTO TPEHUS
10 MOAYNIO0 B 3 pasza OOJIbIle PAaBHOACUCTBYIONICH BCEX CHII, MPUIIOKEHHBIX K IIaph-
Ky; 2) IUIOTHOCTb TIHIepHHa paBHa por = 1,25-10% kr/m’.

3. Cuna compoTHBIICHUS, JCUCTBYIOIIAsl HA Iy3bIPEeK Tapa, MOJHUMAIONINICS B
KUIKOCTH, onpenensiercs o popmyne Ctokca F. = 67Rnv, rae R - panuyc my3bIpbKa;
77 - KOO(QPUIMEHT BSI3KOCTH KUIKOCTH; V - CKOPOCTH JIBHXKEHUS My3bIpbKa. OnpenenuTsb
KOX(POUITUEHT BA3KOCTU KUAKOCTH, ecii R = 3 MM, a CKOpOCTh JABM)KCHHUS ITy3bIpbKa
nocrosiHHa u paBHa V = 0,02 m/c. [IMOTHOCTH Mapa cuuTaTh MPEHEOPEKUMO Majon 1o
CPABHEHHIO C TUIOTHOCTBIO JKHIKOCTH py = 1 T/cM’.

Tunossie 3aganus sropoii KP:

1. Illapuk maccer M = 0,6 Kr, MOABEIMICHHBIN K CIIUPATLHON MIPYKHHE )KECTKOCTHIO K
= 30 H/m, coBepiaet 3atyxaroiue konebdanus. Jlorapudmudeckuii 1eKpeMeHT 3aTyxa-
Hus A = 0,01. Onpenenuts Bpems t, 32 KOTOpOE aMIUTUTY/a KOJeOaHWil YMEHBIITUTCS B M
= 3 paza u uucio kojebanuit N mapuka 3a 3To Bpems.

2. lllapuk maccoit m = 20 r 3aKperuieH Ha ceperHe TOPU30HTAIBHO HATSIHYTOM
ctpynsl muHO# | = 1,5 M. Halitu nepuon 7 MaibIX BEpTHKAIBHBIX KOJICOAHUH IIapHKa.
HatsbkeHnue cTpyHBI CYUTATh MOCTOSHHBIM U paBHbIM F = 8 H. BiusiHuem cuiibl Tsokec
npeHeopeyb.

3. Jlocka ¢ nexxanuM Ha Hell OpyCKOM COBEpIIIaeT TOPU30HTAIEHBIE TAPMOHUYECKHUE
Kojebanus ¢ ammirygo A = 15 cm. Onpenenuts Ko3(QPUIMEHT TPEHUS [ MEXIY
JIOCKON U OpYCKOM, €Clii OpYyCOK HauMHAET CKOJB3UTh IO JOCKE, KOT/la €€ Mepuoi Ko-
nebanuii craHoBUTCS MeHbIe 7= 2,0 c.

4. lentp macc (pU3MUECKOro MasiTHUKA yCTAaHOBJIEH HaJl TOYKOW nojaseca. Bo3Bpa-
1asiCh K MOJIOKEHUIO YCTOMYMBOTO PAaBHOBECHS, MAsITHUK MPOXOJUT €ro ¢ YIJIOBON
ckopocThio ® = 10 pan/c. Haittu nepuoa T Maiabix KojieOaHUM 3TOr0 MasTHUKA.

5. MexaHnyeckuii OCHMIIISTOP COBEPIIACT TapMOHUYECKUE KOJIEOAHUS BIOJIBOCH
Ox. Ero monnas sueprus W = 8 mx/[x, makcumaneHas cuna Fm = 0,6 mH, niepuon ko-
nebannit 7 = 4 ¢, HauanpHas ¢aza ¢ = n/3. HanucaTts ypaBHEeHUE KOJI€OAHUN OCIIUILIIS-
TOpAa.

Tunosble 3aganus Tperbeii KP:

1.0OnpenenuTh MIOTHOCTh U KOHIIEHTPALIMIO HU3KOTEMIEPATYpHON a30THOM Iijia3-
MBI, €CJIA ATOMapHasi KOHLICHTPaLHs n=2-10" M, a cTemens AuCCONMAIIH TITA3MBI O =
80%.

2. Ompenenuth MOJSPHYIO MacCy BBICOKOTEMIIEPATypPHOTO CBEPXIPOBOIHUKA
RbCs,Cg, cuHTE3MpYyEeMOTO IMyTEM JICTUPOBAHHS CHEPUUYSCKHX MOJICKYJSIPHBIX KpPH-
ctaioB (ymiepeHa Cgp aTOMaMU LIETOYHBIX METAIIOB. ONpeieTuTh Maccy MOBEPXHO-
CTHOT'O CBEPXMPOBOASIIETO CJIOS TIOMaAbo | MM 1 TOMIMHOM 3,5 HM, cuuTas aua-
METp OJHOU KpucTaumueckoit cepnl 0,7 HM.

3. OnpenenuTh KOHIEHTPALMIO ATOMOB, CPABHUTh OOBEMHYIO TUIOTHOCTh BEIlIECTBA
B 000JI04YKE U B 00bEME OJTHOTO MOJIEKYJSIPHOTO c(hepuuecKkoro Kpucramia gyiepeHa



Ceo. Tonumnaa chepuueckoir obonouku ¢ynnepena pasaa 0,1 HM, paguyc MOJEKYIbI
Ceo paBeH 0,357 um.

Tunossie 3aganus yerseproii KP:

1. OnpenenuTh B KaKUX JHAMa30HAX MOXKET U3MEHATHCS YIEIbHOE CONMPOTHUBIICHNE
YTIEPOHBIX HAHOTPYOOK, €CIHM MPU U3MEPEHUH CONPOTHUBIICHHUS HAHOTPYOOK THaMeT-
poMm ot 1,4 1o 50 HM 1 auHOM OT 1 10 5 MKM, OBIJIO TIOJYYE€HO OJWHAKOBOE 3HaYe-
Hue, paHoe R=12,9 kOM. PaccuutaTh cuily Toka B HAHOTpYOKE C MUHHUMAJIbHOW TPO-
BOJIMMOCTBIO, €CJTH TIPe/ieNIbHAs IIJIOTHOCTh TOKA COCTaBIISET jmax=107 INGYS

2. BoabshpamoBasi HUTh 3JIEKTPUUECKON JTaMIIOUKH HaKaJWBaHWS UMEET B HaKaJCH-
HOM cocrosuun TeMneparypy t° = 2300 °C. Kakosa mI0THOCTS | U cuiia Toka |, mpote-
Karomiero mo HutH, eciu e€ nuamerp d = 20 mkwm, mHa | = 0,5 M, a HanpsHKCHUE Ha
auti U = 200 B? Yaensroe compotusieHne Boasdpama mpu 0 °C pasHo po = 5,5-10°°
OM-M, TeMrepaTypHblii koodduument conporusnenus ¢ = 4,6-10° K™,

3. Cuna Toka B 3jeKTpoayre miasmMoTpoHa paBHa 200 A. Jlns co3manust adpdexra
CKaHHUPYIOIIETO BO3JCHCTBHS IJIA3MEHHOW AYTH Ha MOBEPXHOCTh MaTepuaia Ha IyTy
BO3JICHCTBYIOT TIOTICPEYHBIM MArHUTHBIM TIOJIEM, HM3MCHSIIONIUMCS TI0 3aKOHY
B=Bg-sin(2z1t), B;=0,02 Tn, v=50 I'n. OnpeneauTs cpeHee 3HAYCHHUE MOIYIISI OTKJIO-
HSIIOIIEH CUJIBI B pacyeTe Ha €IUHUILY JJIUHBI TyTH.

Tunosble 3aganus naroi KP:

1. Cuna Toka B anekTpoayre miasmMorpona paBHa 200 A. Jlna cozmanus sddexra
CKAHUPYIOIIETO BO3JCHCTBHS IUIA3MEHHOW JIyTHM HAa MOBEPXHOCTh MAaTepHalia HA YTy
BO3JICHCTBYIOT TIOMEPEYHBIM MAarHUTHBIM TOJIEM, HW3MEHSIONIUMCS IO 3aKOHY
B=Bg-sin(2z1t), B;=0,02 Tn, v=50 I't. OnpenenauTs cpeHee 3HAYCHHE MOIYJIS OTKJIO-
HSAIOUIEH CUJIBI B pacyeTe Ha €AMHUILY JJIUHBI TyTH.

2. llens mepeMeHHOTO TOKa 00pa3oBaHa MOCJIEI0BATEILHBIM COCIMHEHUEM aKTHB-
HOT'O COIPOTHUBJICHHUS R =800 Om, nuaaykruBHocta L= 1,27 I'a u emxoctu  C=
1,59 mx®. Ha 3axxumbl mogado Hamnpspkenne U = 127 B ¢ wactorort v = 50 I'u. Haiitu
IEHUCTBYIOIIEE 3HAYEHHE CHIIBI TOKA l,p4, CABHUT (pa3 MeXIy TOKOM M HAIpSOHKEHUEM, a
TaKX€ MOIIHOCTb, BBIACIISIIOLLYIOCS B LEIIH.

3. 'eneparop pagroBOSIH COCTOMT M3 KOHJEHCATOpAa W KATYIIKH WHIYKTHBHOCTH.
Il1omaznp mIacTHH KoHaeHcaropa S = 0,025 M%, paccrosHue Mexay miactuamu d = 1
MM, JUAJIEKTpUUYEcKasi TPOHUIIAEMOCTh JUAIEKTpUKa & = 4. OnpeaenuTs JJIMHY BOJTHBI
A, U3ITy4aeMylo reHepaTopoM, €CJId U3BECTHO, UTO MpU U3MEHEeHnr Toka Ha 2 A 32 0,5 ¢
B KaTyIIIKe UHIYIUPYyeETCs 3.7.C. paBHas 1 MB.

4. OnpeaenuTte JJIMHY JIEKTPOMarHUTHOM BOJIHBI B BAKyyMe, Ha KOTOPYIO HACTPOEH
KOJIeOATEeIBHEIH KOHTYp, eC/I MAaKCHMAIIBHbI 3apsi KOHACHcaTopa (n = 2-10° Ki, a
MaKcHUMallbHasi cuiia Toka B KOHType |, = 1 A. Onpenenute Hanps>keHUE HA KOHJIEHCA-
TOPE B MOMEHT, KOTJ]a YHEPTUSI MAarHUTHOTO TIOJI COCTaBIsIET 75% OT e€ MakCuMaIbHO-
ro 3HauyeHns. MHIYKTHBHOCTH KOHTypa paBHa L = 2:107 Th.



Tunossie 3aganus mwecroi KP:

1. KoHueHTpanus 3J1eKTPOHOB B IIJIa3MEHHOM JTyTre ne=1019 M, Onpenenure 1auHy
BOJIHBI i€ bpoins 1 3MEKTPOHOB, €CIIM IUIOTHOCTh TOKA B JIYI'€ COCTABIISIET 2-10°
AM.

2. DHeprust mpoToHoB, yckopsembix B BAK (bombmom Anponnom Kommaiinepe,
LIEPH, XeneBa), moxker mpocturath 7 TaB. Onpenenuts JIMHY BOJHBI J¢ bpoiis A
JUJIS1 TAKUX IPOTOHOB.

3. IlpoToH ABUXKETCS CO CKOpPOCThIO paBHOU 99,99975% oT ckopocTu cBeTa B Ba-
kyyme. C Kakoil TOYHOCTBIO MOKET OBITh OIpeiesieHa KOOpIMHaTa IPOTOHA?

4. B mpoektupyemoM MexayHapoaHom jiuHeiHoM koiutaiaepe (ILC, Linac) cdo-
KYCUPOBAHHBIN ITy4YOK MO3UTPOHOB ¢ 3Hepruet £=250 I'3B Oyner npeactaBiars coOoit
IJIOCKYIO JIEHTY JiuHOM 640 HM. Vcnosib3ysi COOTHOLIEHHE HEONPEAEIIEHHOCTEN, OLe-
HUTh HEONPEIETIEHHOCTh SHEPTUU TO3UTPOHOB B ITyUKE.

2.3. IIpome:xyTouHasi arTecTanus (MTOrOBbIii KOHTPOJIb)

Jlonmyck K IMPOMEXYTOYHOM aTTeCTallMM OCYIIECTBIISICTCSl MO pe3yjibTaTaM Te-
KYLIEr0o U pyOEKHOTO KOHTPOJIA. YCJIOBUSIMU JIOMYCKa SBISIOTCS yCIEHIHAs 3allluTa
BCEX MPAKTUUYECKUX 3aHSTUI U MOJOKUTENIbHAS UHTErpalibHAs OLIEHKA MO pPe3ybTaTaM
TEKYLIEr0 U pPyOEKHOTO KOHTPOJIS.

2.3.1. [lpoueaypa npoMe:KyTOUHOI aTTecTanuu 0e3 JI0MOJHUTEIBLHOIO aTTe-
CTAIlHOHHOT'0 UCIIBITAHUS

[IpomesxyTouyHasi arTecTalusi IpOBOAUTCS B (popMe 3auera. 3aueT Mo JUCIHUTLIU-
HE OCHOBBIBAETCS Ha PE3YJIbTAaTaX BBINOJHEHUS MPEAbIIYIINX WHIWBHAYaJIbHbBIX 3a/1a-
HUW CTYJEHTA [0 JaHHON AUCIUILINHE.

Kputeprn BbIBeIEHHS] NUTOTOBOW OLIEHKU 32 KOMIIOHEHTBI KOMIIETEHIUNA TIPH TIPO-
BEJICHUU MPOMEXKYTOYHOM aTTecTaluy B BUJE 3a4eTa npuBeaeHbl B o0mieit yactu @OC
00pa3oBaTeIbHON MPOTPaMMBI.

2.3.2. Illpoueaypa npoMe:KyTOYHON aTTeCcTAIMU € MPOBEIEHUEM aTTeCTAIM-
OHHOI'0 UCTILITAHUS

B oraenpHbIX chnydasx (Hampumep, B clydae MepearTecTaluy JTUCIUTUIMHBI)
MPOMEXKYTOUHAS aTTECTAIUs B BUJIC 3aU€Ta MO AUCIUIIIIMHE MOXET MIPOBOJIUTHCS C MPO-
BEJICHUEM aTTECTAIlMOHHOIO UCIBITAHUS MO OWieTaM. buieT coaepKuT TeoOpeTUIeCcKre
Bonpockl (TB) 1y1s mpoBepku yCBOCHHBIX 3HAHWM, mpaktuueckue 3amanus (I13) mos
MIPOBEPKH OCBOEHHBIX YMEHUN W KoMmIuiekcHble 3amaHus (K3) ansa xkoHTposs ypoBHS
MPUOOPETEHHBIX BIIAJICHUN BCEX 3asiBIICHHBIX KOMIIETEHITUH.

buner popmupyercs Takum 006pa3oM, YTOOBI B HErO MOMAIHM BOMPOCHI M MPAK-
TUYECKHE 3aJlaHus, KOHTPOJIUPYIOIINE YPOBEHb CHOPMUPOBAHHOCTU 6CeX 3ASBICHHBIX
KOMITETEHLIUM.

2.3.2.1. TunoBble BONPOCHI M 32aHU /JI51 3a4€Ta M0 JMCUHUILINHE
TumnoBbie BONPOCHI JIsi KOHTPOJISI YCBOEHHBIX 3HAHUM:
CrammoHapHoe T€UCHHE UIeaTbHOM KUIKOCTH.
YpasHenue bepnyiuu.
Yrpyrue HanpspKeHus U 1edopMaliuu.
KuneMarnueckoe onucaHue JBUKCHUS KUJTKOCTH.
Bekropnsbie nosis. [T0TOK v HUPKYJISIIIUS BEKTOPHOTO TTOJIS.
YpaBHEHUS JBUKEHUSI U PABHOBECUS KUJKOCTH.
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OHeprus ynpyrux aedopMaiuii TBEpIOro Teia.

8. 3akoH rapMOHMYECKHX KoyieOaHMil; NX N300pakeHrne Ha rpaKax U BEKTOPHBIX
uarpammax.

9. Crnoxenue xonebanuii. Pa3noxenue u cuHTe3 KoJIeOaHHM, MOHITHE O CIIEKTPe
KOJIeOaHMil.

10.Casizannble koiebanus. KommiekcHas oopma npeacTaBiIeHUs FTapMOHUYECKUX
KOJIeOaHMIA.

11.YpaBHeHUE UACATBHOTO OCIUIIATOPA U €T0 pelIeHUE.

12.CB060IHBIC 3aTyXaKOIIME KOJeOaHUs OCIUILIATOPA C OTEPSIMHU.

13.Beinyk1eHHbBIC KOJIeOaHus. Pe3oHaHc.

14. HopmaiibHbI€ MOJIbI CBSI3aHHBIX OCIIMIUISITOPOB.

15.BpeMs ycTaHOBJICHHS BRIHYXACHHBIX KOJIEOaHU U €ro CBSI3b ¢ JOOPOTHOCTHIO
OCLMJUIATOPA.

16.ABnenus nepenoca. uddysus, TemIonpoBOAHOCTh, BHYTPEHHEE TPEHHUE.

17.4Yucno CTONKHOBEHMI U AJIMHA CBOOOIHOTO Mpodera MOJIEKyJT HAeaTbHOTO ra3a.

18.Omnupuueckue ypaBHeHus nepenoca. Ocmoc. [Ipumenerne ocmoca B pou3-
BOJICTBE.

19.TepmoanekTpuueckue sBIeHUS. TepMOITEKTPOHHAS SIMUCCHS U KOHTAKTHBIE SIB-
JICHUSI: TEPMODJIEKTPOHHAS IMUCCHUS U €€ MpaKTUYecKoe npumeHenune. Konrtakr-
Hasi pa3HOCTh NOTEHIMAIOB. 3akoH Bosbra.

20.TepmonnektpuuectBo. ABnenue [ensthe u ToMcoHa. [IpuMeHeHe KOHTAKTHBIX
SBJICHUM.

21 Knaccudukanus maruetukoB. @eppomarnetusm. [Ipumenenue deppo- u heppu-
MarHeTukoB. HoBble MarHUTHbBIE MaTEpHAIIbI.

22.BeKTop HAMAarHU4E€HHOCTH U €r0 CBSA3b C MIIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB.

23.BonHOBOE ypaBHEHHE TSI SJICKTPOMArHUTHOTO TTOJISL.

24 Vznyuenue HarpeThix Ten. CreKTpaabHbIe XapaKTePUCTUKH TETJIOBOTO U3Ty4e-
HUSL.

25.3axonbl Kupxroda, Credana-bonpimana u Buna. ['unoresa [1nanka.

26.KBaHTOBOE O0BSICHEHNE 3aKOHOB TETJIOBOTO M3TyUYCHUSI.

27.0mmIT bore.

28.9ddext Komnrona.

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

30.CtpyKkTypa 30H B MeTajIaX, MOJYNPOBOIHUKAX U JUAIEKTPUKAX.

31.CoOcTBeHHas ¥ MPUMECHAS POBOJAUMOCTD MOJTYITPOBOTHUKOB.

32.YpoBeHp PepMHU B YUCTHIX U IPUMECHBIX TOTYTIPOBOJHUKAX.

33.3anuparouuii cjioi B MOJIyNpoOBOIHUKAX.

34.TemnepaTypHasi 3aBUCUMOCTb POBOJUMOCTH TOJTYTIPOBOTHUKOB.

35.D0TONPOBOAUMOCTD MOIYIPOBOIHUKOB.

36.1Iporiecchl reHepalvv 1 peKOMOMHAIIMK HOCUTENEN 3aps/a.

37.2¢dexT Xosna B MeTaiiax v MOJYNPOBOJIHHUKAX.

38.25eMeHTbl KBAHTOBOW TEOPUU METAJIIOB.

39.TpaH3UCTOPBI.



TunoBble MpakTHYecKHe 3aJaHUS JISI KOHTPOJSI OCBOCHHBIX YMEHHH H
NPHOOPETEHHBIX BJIAICHUI:

1. C nomo1ib0 pEHTIeHOBCKOTO Jla3epa, paclooKeHHOTO Ha KpyroBoi opoute H =
150 kM, TpeOyeTcsi YHUYTOKUThH KPBUIATYIO pakeTy JIUHOU | = 5 M, IBHXKyIIyocs ro-
PHU30HTAIEHO cO cKopocThio V = 300 m/c Ha BeicoTe h = 15 M. Kakoe paccrostHue mpo-
JIETUT pakeTa 3a MPOMEXKYTOK BpeMEHU Mexay "BoicTpenioM’ u ee nopaxkenuem? Cie-
JyeT JTU BBOJUTH YIPEXKACHUE B HAIIPABJICHHE JIA3€PHOTO JTyya?

2. TpaeKTopus IBIKEHHs TOUKH 3a71aeTcsl ypaBHeHsME X = At u y = Bt?, rqe A = 3
m/c; B =1 m/c’. OmpenenuTh yroi Mex /Iy MOTHBIM W HOPMAIBHBIM YCKOPCHHSMH B MO-
MEHT BpeMeHu t = 2 ¢, korja paanyc KpuBU3HBI TpaekTopuu paBeH R = 21 M. Hauep-
TUTb TPACKTOPHUIO 32 MIEPBBIC JIBE CEKYH bl IBUKCHHUSI.

3. TpaekTopus IBUKECHUS TOYKHU 3aJaeTCs ypaBHEHUsMHU X = A COS X u y = B sin
at,tie A=B=1m = 2nc". HauepTuTh TPaeKTOPHIO JBIKCHUS U HANTH YCKOpe-
HUE, C KOTOPBIM JIBUKETCS TOYKA.

4. Teno GpoteHo ¢ BoICOTH H=10 M BBepx mox yriom o=30° k ropusoHTy C Ha-
YalbHOW CKOPOCTHIO V=20 M/c. 3anucaTh ypaBHEHUE TPACKTOPUU TEJAa U ONPENEITUTH
e€ kpuBH3HY 4epe3 t=4 C mocie Havana JBUKECHHUS.

5. B "penbcoTpone", WM 31EKTPOMArHUTHOM IMYyIIKE, CHAPSJ pa3TOHSAETCS] MarHUT-
HbIM noJjieM. KakoBa oJbkHa OBITh JUITMHA PA3TOHHOTO y4acTka "pelbcoTpoHa, 4TOObI
cHapsin 3a t = 0,01 ¢ pasrousics 10 ckopoctu V = 8 km/c? Cuurtasi CHily MarHuTHOTO
BO3JICHCTBHSI HA CHApsiJ OCTOSIHHOM, ONPEAEIUTh, BO CKOJIBKO Pa3 OHA IIPEBBIIIAET BEC
CHaps1/1a Ha MOBEPXHOCTU 3EMIIH.

6. CkopocTh IIapuKa, MaJaloulero BHU3 B IVIMIIEPUHE, MEHSIETCS CO BPEMEHEM I10
3aKoHy V = Vo(1-€™), rme v, = 6,1 cM/c; a = 140 ¢*. OnpenenuTth IOTHOCTH MIAPHKA
Pu, €Cu m3BecTHO: 1) wepe3 t = 0,01 ¢ mocne Hayana IBYKCHUS CHJIa BI3KOTO TPCHHS
0 MOJYJ0 B 3 paza OoJibllle paBHOACUCTBYIOLIEH BCEX CHUJI, IPUIIOKEHHBIX K Iapu-
Ky; 2) IUIOTHOCTH TIHIepHHa paBHa o = 1,25-10% kr/m’.

7. Cuna compoTUBIICHHMSI, JIEUCTBYIOIIAs HA IMY3bIPEK Iapa, MOJHUMAIOIIUICS B
KUIKOCTH, onpenensiercs o dopmyne Crokca F. = 67R v, rae R - panuyc my3bIpbKa;
77 - KO3 PUIIMEHT BA3KOCTH JKUJKOCTHU; V - CKOPOCTh JIBUKEHUS My3bIpbKa. ONpeaenuThb
K02 PUIMEHT BA3KOCTH KHUIKOCTH, €CIM R = 3 MM, a CKOPOCTb IBM)XCHHS ITy3bIpbKa
noctossHHa 1 paBHa V = 0,02 M/c. [InmoTHOCTh Mapa cuuTaTh NMPEHEOPEKUMO MAJION IO
CPABHEHHIO C TIOTHOCTBIO KHIKOCTH oy = 1 T/cMm’,

8. IIpoBonoka BeAEpKUBaeT Tpy3 Maccod M;=110 Kr mpu BepTHKATHHOM MOIBEME
€ro ¢ HEKOTOPBIM YCKOPEHHUEM U TPy3 Maccoil M, = 690 Kr Mpu OIMYCKaHUU €r0 C TAKUM
XKe 10 MOJyJo yckopeHueM. KakoBa MakcumalibHasi macca rpys3a, KOTOpbI CMOXKET
BBIJIEPKaTh ATa MPOBOJIOKA, €CIIU MOJIHUMATh €T0 C MOCTOSIHHOW CKOPOCTBIO?

9. ATner packpyuuBaer MoJIOT (IIap maccoil M = 7 Kr, IpUBSA3aHHBIA K TPOCY)
TaK, YTO IIAp JABUMKETCA MO OKPYXKHOCTU paauycoMm R = 1 M, a myTh, MpONICHHBIN I11a-
POM BO BpeMsl PaCKPYTKH, PacTeT B COOTBETCTBHH C ypaBHeHHeM S = Bt+Ct’, rae B
=4 m/c; C =2 wm/c’. Tpoc BeizepkuBaet Harpysky F, = 14 kH. Kakoii 3amac mpodso-

CTH UMEET TPOC B MOMEHT OpOCKa MOJIOTa, €CJIH MPOJOJDKUTEILHOCTD pacKpyTKu t = 4
c?



10. Mammnaa ATByaa, IpeCTaBIsONIasi CO00 CHCTEMY W3 ABYX TEJl Maccamu My U
M, , COEMHEHHBIX HEBECOMOW HUTHIO, MEPEKUHYTON Yepe3 HEBECOMBIA OJIOK, MOXKET
OBITh HUCMOJIb30BaHA JUIsl B3BEUIMBaHUs Ten. Onpenenutb Maccy Teiaa M; , €clu Telo
MAaccoii M, = 2 KT IBHKETCS BHU3 C YCKOpeHneM a = 1,4 m/c%.

11. Ha npssMonuHENHHO ABMKYIIEECS CO CKOPOCTHIO V=5 M/C Telo Maccod M=2 Kr
JIEUCTBYET B HANpaBIICHUU JIBIXKEHMsI yObIBaromias mo BpemeHu cuna F=Fq-At, rue
Fo=5 H, 4=2,5 H/c. KakoB OyaeT uMItysbc Tejaa o OKOHYaHUU JACHCTBUS CUIIBI?

12. OgHuM U3 IBMKUTEIEH KOCMUYECKUX KOopabiielh MokeT ObITh "cBETOBOM mapyc"
- 3epKalibHas MJICHKA, MOJIydarolas UMITYJIbC NIPU MaJeHUH Ha Hee cBeTa. HavanbHas
CKOpOCTb Kopalbist paBHa Vi = 7,9 km/c (mepBasi KOCMUYECKasi), KOHEUYHas CKOpPOCTh
paBHa v, = 11,2 xkM/c (BTOpass kocmuueckasi). Ckojibko (pOTOHOB (YacTHI] CBETA)
JIOJDKHO OTPa3uThes OT "CBeTOBOTO TMapyca', eciau: 1) cBer majgaet Ha "mapyc" mo HOp-
Maiu; 2) Macca kopabas ¢ "napycom" m = 500 T; 3) macca poTtoHa My, = 0,5:10% xr?

13. Kakoil uMnynbC MOMYYUT MOKOSAIIUNCS SJIEKTPOH MPHU TOMAJaHUU B HEro )~
KBaHTa, ecin: 1) Macca magaromero jkBarta m; = 3,3-10° kr; 2) macca paccesHHOTO
yKkBaHTa M, = 0,71-10°%° kr; 3) yroa Mex Ly HANPAaBICHHUSAMH ABIKCHHS TaJAIONIEr0 1
paccessHHOTO  )~KBAaHTOB paBeH 4= 90°?

14. ®otoH nagaeT Mo HOpMAJIM HA METAJUIMYECKYIO TJIACTUHKY U B pe3ysbTaTe o-
To3((heKTa BHIOMBAET W3 HEE BJIEKTPOH, NBMXKYLIMMHCSA 10 HOPMAJIW B HANpAaBIICHUU,
MIPOTUBOIIOJIOKHOM HAMPaBIICHUIO JIBWKEHUsA (oToHA. Kakoil MMITyJIbC MOMYYHUT Ij1a-
CTHHA IIPH NIONIaJIaHUK B HEe OHOro (POTOHa, ecii Macca PoToHa My = 5.10°% kr, a ku-
HETHYECKAs SHEPTHs HIeKTpoHa pasHa T = 4,1-10™° JTx?

15. Jlns cbopa KocMU4ecKoro "Mycopa'" Ha OKOJIO3EMHOU OpOUTE MOKET OBITh HC-
M0JIb30BaHa CETh-IOBYIIKA. C KaKOW CKOPOCTBIO CTAHET ABUTATbCS KOCMUYECKUU "My-
coputuk" maccorr m; = 50 T, 000pYIOBAaHHBIN TaKOW CETHIO U UMEIOIINI CKOPOCTh Vi =
8,050 xm/c, Tmocye 3aXxBaTa BBIIICAIICTO U3 CTPOS CIIyTHUKA Maccod M, = 1 T, ABUTaB-
IIErocs B MOMEHT 3axBaTa B TOM K€ HAIpPaBJICHUM, YTO U "MYyCOPIIMK", CO CKOPOCTHIO
v, = 8,000 xm/c?

16. Teno maccoii m = 0,5 Kr ABMWXETCA MPAMOJIUHEHHO TaK, 4YTO €r0 CKOPOCTh MEHSI-
ercst cornacHo ypasaermio V = A(1-e™'), rme A = 1 m/c; D = 1 ¢*. Onpenenuts paGory
CUJI, IEUCTBYIOIIMX Ha TEJ0, 3a TIEPBbIE ABE CEKYH bl JBIKCHMUSI.

17. Teno maccoit m = 1 kr, TeruioeMkocTh KoToporo C =453 Jx/K, cockanb3bpiBacT
0e3 HavaJIbHOM CKOPOCTH C HAKJIIOHHOH TUIOCKOCTH BbicOTOM h = 1 M. OnpenesuTh cKo-
POCTh Teja B KOHIIE MNIOCKOCTH, €CJIM, COCKOJIb3HYB, OHO Harpesiock Ha AT = 0,015 K.

18. Ilyns maccoit M nmpoOMBaeT SAMIMK ¢ TIECKOM Maccoi 4M | 3acTpeBaeT B IPYroOM
TakoM ke smuke. HauanpHast ckopocth mynu V = 800 m/c Ha BbuleTe U3 1-TO sIMKa
yMeHbIaeTcsi B 2 paza. OnpenenuTs: 1) HauaabHYI0 CKOPOCTH 1-TO SIIIUKA C TIECKOM;
2) oTHOIICHHE KOJMYEeCTB TeII0Thl Q1/Q;, BEIACIUBIINXCS B 1-M U 2-M SIITUKAX.

19. IloTeHuanbHast SHEPTUS JBYX (-4aCTHIl, HAXOISIIMXCS HA PACCTOSHUM I ApyT
oT apyra, Beraucisiercs o Gopmyne U = Lr, rae L = 9,56:10%° H.m®. Jlo kakoro M-
HUMAJIBHOTO PACCTOSIHUSI CMOTYT COJIM3UTBCS (-YaCTUIlbl, HAUMHAIOIIUE JABUTATHCS U3
OECKOHEYHOCTH HABCTPEUY JPYT JIPYTy C OTHOCUTEIBHOW CKOPOCTHIO CONMKEHUS V =
3-10° m/c?
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20. JTonGexxHbIi CTAaHOK, MOIITHOCTH ABUTaTenst kotoporo paBHa N = 480 Bt,3at=5
MUH npope3aet na3 riryounoi h = 18 mm u amuno# | = 100 mm. Onpenenuts KI1/] npu-
BOJIa CTaHKa (OTHOIICHUE PabOThI Pe3aHUs K SHEPTHH, MOTPEOIIEMO CTAHKOM), €CITH:
1) yBennueHue riryOMHBI TIa3a 3a OAWH MPOXOJ] pe3la, paBHseii |, cocraBuser Ah = 0,5
MM; 2) ycuiue pesanus coctasiser F, = 1 xkH.

21. Omnpenenuth MOIIHOCTb THIPONPHUBOJA, eciau npu nasienun P = 500 xlla
MOpIIEHb, IUIOMAnb KOTOporo S = 100 cM’, paBHOMEPHO IEPEMEIAeTCs Ha PacCTOs-
Hue | =100 mm3at=2c.

22. Ha omHOpOaHBIN OapabaH Maccoil M = 3 Kr AEHCTBYET TOPMO3SIIHA MOMEHT M
= 15 mH'M Tak, 4To yrioBas ckopocTh @ OapabaHa MEHSETCS CO BPEMEHEM COIJIACHO
ypaBHeHHI0 @ = B+Ct, rae B =16 ¢*; C = -1 ¢’®. Onpenenuts: 1) nuamerp Gapabana; 2)
YHCII0 000POTOB, KOTOPOE OH CAENAET JI0 MOJHON OCTaHOBKH.

23. Ompenenuth MOMEHT cuil M, neiicTByrommx Ha myio kamubpa d = 7,62 MM u
Maccoir m = 10 r B cTBosie BUHTOBKH JutrHOM | = 0,6 M, ecitu u3BecTHO: 1) mys mpe-
CTaBJIAET COOOM OHOPOAHBIM LUIUHIP; 2) MPU BBUIETE U3 CTBOJIA MYJiA YCIEBAET Clie-
nate N =4 noaHbIx
o0opoTa u umeeT ckopocThb V = 600 Mm/c; 4) mysst B CTBOJIE JBUXKETCS PAaBHOYCKOPEHHO.

24. Ilpu oTkaze ABUTATEINs BEPTOJIETa U OCTAHOBKE BHHTA, MPOU3OINICAIICH HA BbI-
cote hy = 600 M, MUJIOT Meperiena B PeKUM aBTOPOTAIIMM M BUHT CTaJl PACKPYYHBATHCS
MOTOKOM BO3/1yXa, HA0EraloluM IMpH MaJeHUH BEPTOJIeTa.

Omnpenenutb BBICOTY h,, HA KOTOPOW BO3MOYKHO BO3HHKHOBEHHE TOBEMHON CHIIBI
BHUHTA, €CJIM U3BECTHO:

1) mogbeMHast cuiia BOSHUKAET IIPU CKOPOCTH BpatieHust BuHTa N = 900 06/mMuH;

2) BUHT UMEET YEThIPE JOMACTH, KKIYI0 U3 KOTOPHIX MOXXHO CYUTATh OJHOPOIHBIM
cTepkHeM JuTHOM | = 4 M 1 Maccoi m;, = 50 kr;

3) macca BepTosieta (0e3 BUHTa) M, = 1 T;

4) ckopOoCTh MaJIeHUs BepToJieTa Ha BbicoTe hy paBHa V = 20 m/c.

25. ManunynsaTop 3a t = 2 ¢ paBHOYCKOPEHHO MepeMemiaeT Tpy3 Maccoi m = 5 Kr
o Jayre, paauyc kotopoi paBeH R = 1,5 M. OnpenenuTh MakCUMAJIbHYIHO MOIIHOCTb
MIPUBOJIAa MAHUIYJSATOPA, €CJIM HU3BECTHO: 1) MOMEHT
MHEepIHHE MaHumy siTopa J = 15 kr-M%; 2) yroi moBopota Ag = 90°; 3) rpy3 MOKHO CUH-
TaTh TOYEYHON MACCOM.

26. OnpenenuTh pacCTOSTHUE MEXIY OMmKaWIIMMU aTOMaMu KyOU4eCcKOi KpHucTall-
JMYECKOMN PEIIeTKH Keje3a, €CIU Ha OJHY 3JIEMEHTAPHYI0 KyOUUYeCKylo sSUeiiKy Mpuxo-
JUTCSL OJIUH aTOM JKeJle3a.

27. OmnpenenuTh IUIOTHOCTb M KOHIEHTPALMIO HU3KOTEMIEPaTypHOH a30THOM
TUIa3Mbl, €CIIA aTOMapHasi KOHUEHTpaLUs na=2-1018 M'3, a CTENEeHb JUCCOLMAINU TJIa3-
MbI o = 80%.

28. OmnpenenuTh MOJIIPHYIO MAacCy BBICOKOTEMIIEPATYPHOIO CBEPXIIPOBOIHUKA
RbCs,Cqo, CHHTE3UPYEMOro MyTEM JISTHPOBAHUSA CHEPUUSCKUX MOJCKYISIPHBIX KpH-
ctaioB (ymiepeHa Cgp aTOMaMU LIETOYHBIX METAIIIOB. OTNpeieTuTh Maccy MOBEPXHO-
CTHOT'O CBEPXMPOBOASIIETO CJIOS TIOMaAbo | MM 1 TOMIMHOM 3,5 HM, cuuTas aua-
METp OJHOM KpucTasumueckout cdepsl 0,7 HM.

29. OnpenenuTh KOHIIEHTPALMI0 aTOMOB, CPaBHUTh 00bEMHYIO TIJIOTHOCTh BEIECT-
Ba B 000JI0YKE U B 00bEME OJHOTO MOJIEKYJISIPHOTO CPepruiecKoro Kpucraiia dysie-

11



pena Cg. Tonmmmna chepudeckoit odonouku Qymiepena pasaa 0,1 HM, paguyc mose-
KyJbl Cgo paBeH 0,357 Hwm.

30. OnpenenuTh KOJTUYECTBO BEIIECTBA M MOBEPXHOCTHYIO TJIOTHOCTH aTOMOB YT-
Jepo/ia B OJHOCJIOWHOW HAaHOTPYyOke cpeaHuM auaMetrpoM 20 HM U jyuHON 10 MKM,
IIPUHSB CPEJHEE MEKATOMHOE pacCTOSTHUE B aTOMHOM ciioe (rpadene) B 0,246 HM.

31. B BeicokoTemmeparypHoit  m3otepmudeckoit (T = 107 K) BogopoHoii miazme
COJHEYHOH KOPOHBI AMIEKTPOHHAS KoHIeHTparms Ne=10" m°. Cunuras, uro B mrasme
MIPU JAHHBIX YCIoBUSX noHu3upoBaHo 100% u auccomuupoBano 50% ot o01iero yncia
YacTHI] ra3a, ONpeieIuTh CyMMapHyl0 KHHETHYECKYIO AHEpruro E, mocTymnarensHOro
JIBIDKCHHS BCEX HOHOB ILIa3MbI B 00beMe V=1 M°.

32. Jlsurarenb MOTOLIMKJIA UMEET pabouuit uiauHap oobemom 200 cv’. B mporiecce
paboThl ABUTraTENs B IWIMHAPE MPOUCXOIUT aauabaTHUecKoe paciiupeHue padouei
CMECHU IpH HayainbHOM JaBiieHun P; = 20 arm. PaGodas cMech COCTOUT U3 CMECH BO3-
nyxa U mapoB roprodero. CTeneHb CKaTHS JBHUTATENS, TPEICTABIIONIasi cO00H OTHO-
IIEHUE MaKCUMaJIbLHOTO 00beMa pabodeii cMecH K €€ MUHUMAIIBHOMY 00beMy, paBHA o
= 6. Kakyro MOIIHOCTh pa3BuBaeT JBuUrateiab Impu  yactore BpameHus n = 3000
00/mMuH? Pabo4yro cMech CUMTATh IBYXaTOMHBIM UCAIbHBIM I'a30M.

33. CteneHb cxaTusi OEH3MHOBOTO JBUTATENs (OTHOIIEHHE MAKCUMAJILHOTO 00beMa
paboueit cmecHu K €€ MUHUMaJIbHOMY 00beMy) paBHa o = 8. HaiiTu oTHOIIEHUE Temrie-
paTyphl BRIXJIONIA K TeMIIEpaType ropeHus. Pacmm-peHne cuutath aana0aTHIeCKUM, a
pabouyro cMech (CMeCh BO3/yXa U MapoB OCH3MHA) CUUTATh JBYXaTOMHBIM HJI€AIbHBIM
ra3om.

34. DIeKTpOH, YCKOPEHHBIN BHEIIHUM 3JIEKTPUYECKUM IOJIEM, BIETAET B BO3AYII-
HBIM KOHIEHCATOp C IJIOCKUMHU KBaJpaTHBIMU OOKJIAJKaMH Ha OJIMHAKOBOM YJIaJICHUU
oT 00KJanoK. 3apsaa koHaeHcaropa ( = 1 uKu, paccrosHre Mexay ookmaakamu d = 1
cM, mIomags oOkmagok S=100 cm®. Ompenenuts: 1)oHepruio Kommencatopa W,
2)MUHUMAIBHYIO YCKOPSIOIIYIO PA3HOCTh MOTEHIIMATIOB BEITHETO JIEKTPUUECKOTO OIS
U, HeoOX0oauMYyI0 JIsi TOTO, YTOOBI AJIEKTPOH BBUIETEIN U3 KOHIEHCATOPA.

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

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

Ha KaTymke?

36. OnpenenuTh B KaKUX AMAMa3oHaX MOXET U3MCHATHCS yACITbHOE COMPOTHRIICHHE
YTIEPOIHBIX HAHOTPYOOK, €CIIM MPU U3MEPEHHUH COMPOTHBIICHHUS HAHOTPYOOK THUaMeT-
pom oT 1,4 1o 50 HM u gIUHOM OT 1 10 5 MKM, OBIJIO TOJYyYE€HO OJMHAKOBOE 3HAYe-
Hue, papHoe R=12,9 kOm. PaccuutaTh crily TOka B HAHOTpYOKE ¢ MUHUMAJILHOW TIPO-
BOJIMMOCTBIO, €CJIY MpeiesibHAs TNIOTHOCTh TOKA COCTABIISIET jmaX:1O7 NS

37. Cuna Toka | B MPOBOJAHUKE U3MEHSETCSA CO BPEMEHEM COTJIACHO YPaBHEHHMIO | =
B+Ct, rne B=4 A, C =2 A/c. Kakoe KOJIHYECTBO AJIEKTPUUYSCTBA MPOXOIUT Yepe3 I0-
MEPEYHOE CEUCHHE MPOBOJHUKA 3a BpeMsi oT t; =2 ¢ no t, = 6 c? Ilpu kakoii cune mno-
CTOSTHHOTO TOKa | "epe3 momepeyHoe ceueHue MPOBOJAHUKA MPOXOJUT TaKOe KEe KOJIH-
YECTBO JICKTPUUECTBA?

38. BoabsdpamoBass HUTH IICKTPUYCCKOW JTAMITOYKH HaKaJIMBaHUS WMEET B HakKa-
JIeHHOM cocTostHud Temrepatypy t° = 2300 °C. KakoBa mioTHOCTS j U cuita Toka |, mpo-
TEKAaoIEero 1mo HutH, ecim eé nuamerp d = 20 mxMm, juymmHa | = 0,5 M, a HanpsOKEeHUE Ha
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aut U = 200 B? YiensHoe compoTueieHue Bonbdpama mpu 0 °C pasro py = 5,5-10°
OM-M, TeMrepaTypHslii koodduuuent conporusnenus « = 4,6-10° K™,

39. OmpenenuTs IIOTHOCTh U CHIy TOKa B IUIa3MEHHOM Ayre IUIa3MOTPOHA, €CIH
KOHIIGHTPALHS SEKTPOHOB B ayre ne=10" M, auamerp myru 5 MM, 3I€KTpOHHAs TeM-
nepatypa Te=10° K.

40. Cuna ToKa B AJIeKTpoayre miazMoTpona pasHa 200 A. [ co3manus 3¢gdekra
CKaHHUPYIOLIETO BO3JEHCTBHS IJA3MEHHOW AYTM Ha MOBEPXHOCTh Marepuana Ha JAyry
BO3JICHCTBYIOT TIOMEPEYHBIM MAarHUTHBIM TOJIEM, HW3MEHSIONIMMCA IO 3aKOHY
B=Bgsin(2z1t), B;=0,02 Tu, v=50 I't. Onpeneauts cpeaHee 3HaAUYCHHE MOMYJIS OTKJIO-
HSIIOIIIEH CUJIBI B pacyeTe Ha €IMHUILY JJIMHBI TyTH.

41. B ropu30HTaJIbHOM MJIOCKOCTH BPAIAETCsl MPSMOJIMHEUHBINA TPOBOIHUK JJTUHOM
I = 0,5 M Bokpyr ocH, mpoxoAsieii uepe3 ero kKouem. [Ipu 3ToM 0H HOpMAaIIBHO TIepece-
KaeT BEPTUKAJIbHOE OJHOPOIHOE MarHUTHOE MoJie HampspkeHHocThio H = 50 A/m (11 =
1). ITo mpoBoHUKY TedeT TOk cuion | =4 A, a ckopocTh ero BpamieHusi papHa N = 20
00/c. Beruncnuth paboTy BpallleHus MpOBOAHMKA 3a t= 2 MUH.

42. B mI0CKOCTH, MEPHNEHIUKYISIPHOW MAarHUTHOMY IOJIIO0 HANpsKEHHOCThIO H =
100 A/m, Bpaimaercs ¢ yactotoii N= 50 00/c npsAMOIMHEHHBINA TPOBOAHMK AauHOW | =
1 M, mo kotopomy Teuet Tok cuioit | = 10 A. Och BpamieHus: MPOXOIUT Yepe3 OJUH U3
KOHIIOB ITPOBOIHUKA. Onpeaenuts padoTy, copepiaeMyto mosem 3a t= 10 MuH.

43. Uctounuk nutanus ¢ 3JIC €= 10 B u BHyTpeHHUM conpoTuBieHueM I = 1 Om
3aMBIKAETCsl TPOBOJISIINM IIPOBOIOM JUTMHOM | =4 M Ha BHeNIHEe CONMPOTUBIICHHE R =
4 Om. 3areM Lenb MOMENIAETCS] BO BHEIIHEE MOMEPEYHOE MAarHUTHOE TOJIE C UHIYKIIU-
eif, Bo3pacrarorieli co ckopocthio AB/At = 3,14 Tn/c. OnpeneuTh MaKCUMaIbHO BO3-
MO>XHO€ 3HAU€HHWE CHJIbl TOKA LENU B MarHUTHOM mnoje. ConpoTHUBIEHHEM MPOBOAA
npeHeopeyb.

44, V3 mearoro npoBoaHKKa JiauHoU =30 cM u cedennem Sp=10 MM® U3TOTOBJIEH
KPYrOBO# KOHTYpP M MOMEIICH B MOTepedHoe, yobiBatomiee 1o 3akony B=By-Ct (By=0,5
Tn, C=0,05 Tn/c) marautHoe none. Onpeaenuts IJ(C UHAYKIMHU U CUITY TOKA B KOH-
Type B MOMEHT BpeMeHH t=4 c. YenabHOe 3JIEKTpUYECKOE CONPOTHUBIICHHE MEAU Oy =
1,7-10° Om-m

45. Tlnockuit MPOBOJOYHBINA BUTOK romaan S=200 cM’ | conpoTuBieHueM R=2
OM pacnoyio)keH B MarHUTHOM TI0JI€, MHAYKIUSI KOTOPOro BO3pacTaeT Mo 3akoHy B =
Cr* (C=10 MTx/c?). Onpemenute CHIly TOKa B KOHTYpe B MOMeHT t=2 ¢. Crenaiite pucy-
HOK, YKa3aB HalpaBJ€HNUE UHIYKIIMOHHOTO TOKA.

46. 'enepatop paaroOBOJIH COCTOMT M3 KOHJICHCATOPA M KATYIIKH WHIYKTUBHOCTH.
Ilomap MWIacTHH KoHaeHcaTopa S = 0,025 M°, paccTosHue Mexay miactuHamu d = 1
MM, JUAJIEKTpUYECKasi MPOHUIIAEMOCTh AUAIEKTpUKa & = 4. OnpeaenuTs NJIMHY BOJIHBI
A, U3y4aeMylo TeHepaTopoM, €ClIi U3BECTHO, YTO MPU U3MEHEHUHU ToKka Ha 2 A 32 0,5 ¢
B KaTyIIIKE UHIYUUPYETCs 3.1.C. paBHas 1 MB.

47. Onpenenute AIUHY SJIEKTPOMATHUTHOW BOJHBI B BAKYYME, HA KOTOPYIO HAaCTpPO-
eH KOJIeOaTeNbHBIN KOHTY, €CITH MaKCUMAIBHBII 3apsi KOHAeHcaTopa (O = 2-10° K, a
MaKcHUMaJlbHasi cuiia Toka B KOHType |, = 1 A. Onpenenute HanpsokeHUE Ha KOHJICHCA-
TOPE B MOMEHT, KOTJIa SHEPTUsi MArHUTHOTO MOJIsI COCTaBIISIET 75% OT €€ MakCUMaJIbHO-
ro 3HauyeHus. MHIYKTHBHOCTH KOHTYpa paHa L = 2:107 Th.
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48. C HarpeToii METAIIINIECKOH MOBEPXHOCTH ILIOMAAbI0 S=20 cM® MpH TeMmrepa-
type 7=1400 K 3a Bpems t=2 muH usnydaercs sneprug W=418 k. Onpeneauts Ko-
3¢ UIUMEHT TETJIOBOTO U3MYUYEHUS € METallla, CUUTasi METAJLI CEPBIM TEJIOM.

49. HopMalbHO MAAloNMii HA 3aYePHEHHYIO [OBEPXHOCTH IUIOMAABI0 S=50 oM’
MOHOXPOMAaTHYECKHI CBET ¢ JIIMHON BoJIHBI A=600 HM mnepenaet eit 3a Bpems t=2 MuH
srepruto W = 90 J[xx. Onpenenuts: 1)uncno ynaBmux (OTOHOB; 2)CBETOBOE JaBICHUE
Ha OBEPXHOCTb.

50. Onpenenuts naBneHue cBeta Ha CTeHKU 100-BaTTHOM 3IEKTPUUYECKON JTaMIIOU-
KM, CYUTas, 4YTO BCS MOTpedIisieMasi €10 MOIIHOCTh UAeT Ha uznydenue. Kosdduiment
OTpa’KE€HHUsI CTEHOK JJaMIoukH - 10%. JlaMnouky cuurats chepoil iuaMeTpom 4 cM.

51. OnpenenuTts yroi, Ha KOTOPbIA ObLT paccesiH Y - KBaHT ¢ sHepruen £=0,8 M»B
npu 3pdexre Komnrona, ecinm KuHETHYECKasi SHEPTHUS dJEKTpOHA oTAayu paBHa E=0,2
MbB.

52. ®otoH ¢ sHepruen &, = 0,51 M»dB Obln paccesn npu >pdexre Komnrona Ha

CBOOOITHOM 3JIEKTPOHE Ha yrou ¢ = 180°. Onpenenurb KNHETUYECKYIO SJHEPTHIO JJIEK-

TPOHA OTJAYH.

53. KoH1eHnTpars 3JeKTpOHOB B IUIA3MEHHOM JTyTe ne:1019 M, Onpenenute JIMHY
BOJIHEI ¢ BpOiiist [ 5IEKTPOHOB, €CIM INIOTHOCTh TOKa B ayre cocrasisier 2:10°
AM.

54. Dueprust npoToHOB, yckopsemblx B BAK (bonsmom Anponnom Komnmaiinepe,
I[IEPH, XXeneBa), moxketr mocturath 7 TaB. Onpenenuts JUIMHY BOJHBI J¢ bpoiiss A
JJISl TAKUX MPOTOHOB.

55. PentrenoBckas TpyOka padboraer Ha Hanpspkenun U=100 kB. Onpeaenuts cko-
POCTh AJIEKTPOHOB, OOMOAPIUPYIOIIUX AHTUKATOJ, 1 MUHUMAJIbHYIO JUIMHY BOJIHBI B
CIIEKTPE PEHTT€HOBCKOTO U3JTyUYEHUSI.

56. [MomynpoBoanuk HarpeBaercs oT 20 10 40 °C u ero yaenbHast 2JIEKTPOIPOBOI-
HOCTb YBEJIMYMBAETCA Ipu 3ToM B 2,7 pasa. Onpenemuts Ey — mumpuHy 3anperieHHON

30HBI TOJYIPOBOJHUKA U A — JUIMHY BOJIHBI KPACHOH I'paHUIbl BHYTPEHHETO (OTO-

ahdekra.

1,0 xr? KakoBa akTUBHOCTb 3TOI'0 KycKa?

57. Ilepuon mosypacrmaja ff Na pasen T1,=15,3 4. boiibHOMY BBEJIIM BHYTPUBEHHO

3 o .
pactBop obbeMoM V, =1 CM’, ComepKalliuii HCKYCCTBEHHBIN PaJHOM30TOI HATPHUsl

24 3 .
11 Na aktuBHOCTBIO A, = 2,0 KbK. AKTUBHOCTB KpoBH 00bEMOM V, = 1 CM~, B34TOH

yepe3 5 4, okazanach paBHoM A = 0,27 bk. HaiiTu nonueiii 00beM KpOBH B OpraHU3MeE
YeIoBeKa.
2.3.2.2. lllkajibl olleHMBAHUSA Pe3yJIbTATOB 00yUEeHUsI HA 3a4eTe

Ornenka pe3yabTaToB 00yUeHHUs Mo JUCIHUIUIUNHE B (popMme ypoBHS cHhopMUpOBaH-
HOCTH KOMITOHEHTOB 3HAMb, YMemb U 81ademb 3asBICHHBIX KOMIIETCHIIUNA TPOBOIUTCS
B PEXKHUME «3aUTCHO» U «HE 3aU4TEHOY.

TumnoBble IMIKaa U KPUTEPUU OILICHKU PE3yJabTaToB OOyueHHUs TpH clade 3auéra
JUTsl KOMITOHEHTOB 3Hamy, yMems U g1adems npuBeneHbl B oorieit yvactu ®OC obpaso-
BaTEJIbHOM ITPOTPAMMBL.
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3. Kpurepuu ouneHuBaHusi ypoBHSI CHOPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH NI

3.1. Onenka ypoBHsi cGpOpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTEeHIIM A

[Tpu onieHke ypoBHSI CHOPMHPOBAHHOCTH KOMIIETEHITUN B paMKax BBIOOPOYHOTO
KOHTPOJIS TIPU 3a4€TE CUUTAETCA, UTO NOJYUEHHAS OYEHKA 3a KOMHOHEHM Npo8epsemou
6 buneme Komnemenyuu 006006wWaemMcsa Ha COOMBEMCMBYIOWUL KOMNOHEHM 8CeX KOM-
nemenyuil, Gopmupyemvix 8 pamkax OAHHOU Y4eOHOU OUCYUNTIUHDL.

TunoBele KPUTEPUM U IIKAJIbl OLIEHUBAHUS YPOBHA CHOPMUPOBAHHOCTH KOMIIO-
HEHTOB KOMIIETEHIIMI TTpuBeeHbI B 0011el yactu @OC o6pa3zoBarebHON TPOrPAMMBI.

3.2.0ueHKa ypoBHS C()OPMHUPOBAHHOCTH KOMIIETEHIMI

OO61mast orieHKa YpOBHSI CPOPMUPOBAHHOCTH BCEX KOMIIETEHIUI MPOBOAUTCS MY-
TEM arperupoBaHUS OIEHOK, MOJYYCHHBIX CTYICHTOM 3a KaXXIblii KOMIOHEHT (OpMH-
PYEMBIX KOMIIETEHIIUH, C yU€TOM PE3yJIbTaTOB TEKYIIETO U PyOEKHOr0 KOHTPOJIS B BU-
JIe¢ UHTErpaJIbHOW OIEHKH Mo 4-x OaybHOM mikane. Bce pe3ynbTaThl KOHTPOJS 3aHO-
CSITCSI B OLIEHOYHBIN JINCT U 3aIOJIHSIOTCS MPETo/IaBaTeIeM [0 UTOraM MPOMEXKYTOUHON
aTTEeCTALUH.

dopMa OLEHOYHOIO JIUCTa U TPeOOBAaHUS K €ro 3arOJHEHUIO NPHUBEACHBI B 00-
nieit vactu @OC oOpa3zoBaTeIbHON MTPOTPAMMBI.

[Ipu dhopMHUpOBaHUU UTOTOBOM OLIEHKH MPOMEKYTOUHOW aTTECTallud B BUJE 3a-
YyeTa UCIOJB3YIOTCS TUIOBBIE KpUTEPHUH, IpUBeACHHbBIE B 0011el yactu @POC obpaszoBa-
TEJIbHOW MPOTPAMMBI.
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